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Precision PV Scattering
• To access the scale of the new physics at TeV level, we need to push one or 
more experimental parameters to the extreme precision.

•New Physics/Weak-Electromagnetic 
Interference

PV
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The Parity-Violating Asymmetry:
� Measure asymmetry in the cross-section for positive and negative helicity 

� Scatter at very forward angles to reduce hadron structure contributions 
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Precision Scattering: MOLLER

To access multi-TeV electron scale it is 
required to measure: 

Asymmetry is an observable which is directly related to the interference term:  

�(sin2 ✓W ) < 0.002

MOLLER experiment offers an unique 
opportunity to reach multi-TeV scale and 
will become complimentary to the LHC 
direct searches of the New Physics

ALR =
�L � �R

�L + �R
' 2Re(M�M

+
Z +M�M

+
NP +MZM

+
NP )LR

�L + �R
⇠ (10�5 to 10�4) ·Q2

PVES:&Brief&History

04/28/2018 PVES&2018&

Pioneering((1978)(early(SM(tests(((
SLAC&E122&PVDIS&– Prescott&et#al.#

A&=&?152&ppm&
Bates&12C,&Mainz&Be

Strange(Form(Factors((1998(–2009)
SAMPLE,&HAPPEX,&G0,&A4

A&~ 1&– 50&ppm&

Standard(Model(Tests (2003(? present)
SLAC&E158&Moller:&&A&=&? 131&ppb&JLAB&
Qweak:& A&~&?230&ppb
→&smaller&asymmetries,&
smaller&absolute&& relative&errors

Future:(Standard(Model,(Neutron(
radius,(hadron(structure(studies:
MOLLER,&P2@MESA,&SOLID,&
12C@MESA,&PREX?II,&CREX&

3

Figure courtesy&of&Kent&Paschke



Møller scattering at the tree level  3
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FIG. 1: Diagrams describing nonradiative Møller scattering in the (1) t- and (2) u-channels.

A useful structure in the present study is

Dil =
1

l −m2
i

(i = γ, Z; l = t, u), (5)

which depends on the Z-boson massmZ and on the photon mass mγ . The photon mass is set to zero everywhere
with the exception of specially indicated cases where the photon mass is taken to be an infinitesimal parameter
that regularizes an infrared divergence. Another set of useful functions is

λ±
i,k = λ1

i,k
B λ1

i,k
T ± λ2

i,k
B λ2

i,k
T , (6)

which are combinations of coupling constants and pB(T ), where pB(T ) are the degrees of polarizations of electrons
with 4-momentum k1 (p1). Specifically, they are given by

λ1
i,j
B(T ) = λi,j

V − pB(T )λ
i,j
A , λ2

i,j
B(T ) = λi,j

A − pB(T )λ
i,j
V ,

λi,j
V = vivj + aiaj , λi,j

A = viaj + aivj , (7)

where

vγ = 1, aγ = 0, vZ = (I3e + 2s2W )/(2sW cW ), aZ = I3e /(2sW cW ). (8)

It should be recalled that I3e = −1/2 and sW (cW ) are the sine (cosine) of the Weinberg angle expressed in
terms of the Z- and W -boson masses according to the rules of the Standard Model:

cW = mW /mZ , sW =
√

1− c2W . (9)

The electron polarization degrees pB(T ) in the cross sections are labeled here as follows: the subscripts L
and R on the cross sections correspond to pB(T ) = −1 and pB(T ) = +1, where the first subscript indicates the
degree of polarization for the 4-momentum k1, while the second one indicates the degree of polarization for
the 4-momentum p1. By combining the degrees of electron beam polarizations, we can obtain four measurable
cross sections, but, by virtue of the rotational invariance, the two of them will be identical: σLR = σRL. From
the three cross sections we can construct three independent asymmetries [23] (which are very close at large
scattering angles), and the two of them (mainly A1) are main subject of our investigation:

A1 =
σLL + σLR − σRL − σRR

σLL + σLR + σRL + σRR
=

σLL − σRR

σLL + 2σLR + σRR
, (10)

A2 =
σLL − σRR

σLL + σRR
. (11)

All of the asymmetries are proportional to the combination 1− 4s2W (by virtue of the proportionality of the
cross-section difference σLL − σRR) and are therefore highly sensitive to small changes in sW . This is precisely
the reason why the asymmetry A1, which, at moderately low energies, is given by

A1 =
s

2m2
W

y(1− y)

1 + y4 + (1 − y)4
1− 4s2W

s2W
, y = −t/s, (12)

The process of electron–electron scattering (Møller process)
C. Møller, Annalen der Physik 406, 531 (1932)
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21], and compare the results. Our second goal is to
present comparison and analysis of the various con-
tributions to the cross-section asymmetry calculated
within the HRC and DRC renormalization conditions.
Our third aim is to calculate the total NLO corrections
in the CDR scheme and estimate the importance of
the NNLO corrections for such high-precision experi-
ments as MOLLER.

The rest of the paper is organized as follows. In
Section II we provide details of the basic notation,
the lowest-order (Born or Leading Order (LO)) and
NLO contributions to Møller scattering. The same
section gives a short description of photon emission
which is essential for removal of nonphysical parame-
ters from regularized infrared divergent cross section.
The details of the HRC and DRC renormalization con-
ditions and a discussion of gauge invariance can be
found in Section III. Analysis of analytical and nu-
merical results in the on-shell RS using HRC and DRC
renormalization conditions is given in the beginning of
Section IV. Later, in the same section, the CDR re-
sults are discussed. Section V includes the analysis of
possible effects of an additional new-physics massive
neutral boson on the observable asymmetry. Our con-
clusions and future plans are discussed in Section VI.

II. DEFINITIONS AND FRAMEWORK

In the Standard Model, the Born cross section
for Møller scattering with the longitudinally-polarized
electrons

e−(k1) + e−(p1) → e−(k2) + e−(p2) (1)

can be represented in the form

σ0 =
πα2

s

∑

i,j=γ,Z

[λi,j
− (u2DitDjt + t2DiuDju)

+λi,j
+ s2(Dit +Diu)(Djt +Dju)], (2)

where σ ≡ dσ/d cos θ and θ is the scattering angle
of the detected electron with momentum k2 in the
center of mass system of the initial electrons. The set
of momenta of initial (k1 and p1) and final (k2 and
p2) electrons (see Fig. 1) generates the standard set
of Mandelstam variables,

s = (k1 + p1)
2, t = (k1 − k2)

2, u = (k2 − p1)
2. (3)

We neglect the electron mass m whenever possible and
in particular when m2 ≪ s,−t,−u.

A useful structure we employ in this paper is

Dir =
1

r −m2
i

(i = γ, Z; r = t, u), (4)
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FIG. 1: Diagrams describing nonradiative Møller scatter-
ing in the (a) t- and (b) u-channels.

which depends on the Z-boson mass mZ or on the
photon mass mγ ≡ λ. The photon mass is set to
zero everywhere with the exception of specially indi-
cated cases where the photon mass is taken to be an
infinitesimal parameter that regularizes an infrared di-
vergence. In addition, we use the functions

λ±
i,k = λ1

i,k
B λ1

i,k
T ± λ2

i,k
B λ2

i,k
T , (5)

which are combinations of coupling constants and the
degrees of polarizations pB(T ) of the electrons with
momentum k1 (p1) given by

λ1
i,j
B(T ) = λi,j

V − pB(T )λ
i,j
A , λ2

i,j
B(T ) = λi,j

A − pB(T )λ
i,j
V ,

λi,j
V = vivj + aiaj , λi,j

A = viaj + aivj . (6)

Here, vector and axial-vector parts of the couplings
have the following structure

vγ = 1, aγ = 0,

vZ = (I3e + 2s2W )/(2sW cW ), aZ = I3e /(2sW cW ). (7)

It should be recalled that I3e = −1/2 and sW (cW ) are
the sine (cosine) of the Weinberg mixing angle which
is defined in terms of mZ and mW according to the
rules of the Standard Model (SM): cW = m2

Z/m
2
W

and sW =
√

1− c2W . The electron degrees of polar-
ization pB(T ) are labeled such that the subscripts L
and R correspond to the values of pB(T ) = −1 and
pB(T ) = +1 respectively. Here, the first subscript in-
dicates the degree of polarization for the momentum
k1, while the second indicates the degree of polariza-
tion for the momentum p1. Combining the degrees
of electron beam polarizations, we can obtain four
measurable cross sections. However by the virtue of
the rotational invariance, two of them are identical:
σLR = σRL. The three polarization cross sections can
be used to construct three independent asymmetries
[22]. Of particular interest to us is the parity-violating
asymmetry ALR which is defined as follows

ALR =
σLL + σLR − σRL − σRR

σLL + σLR + σRL + σRR
=

σLL − σRR

σLL + 2σLR + σRR
.(8)

This single-polarization asymmetry corresponding to
the scattering of longitudinally polarized electrons on
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unpolarized electrons is proportional to the combina-
tion 1−4s2W , and is therefore highly sensitive to small
changes in sW . That is why the asymmetry ALR was
used as the observable in E-158 and will be measured
in the future MOLLER experiment. At low energies
and at Born level, the PV asymmetry A0

LR is given by

A0
LR =

s

2m2
W

y(1− y)

1 + y4 + (1− y)4
1− 4s2W

s2W
, y = −t/s.(9)

The contribution of virtual particles (V -
contribution) to the cross section of Møller scattering
is described by the three classes of diagrams: boson
self-energies (BSE) (they include γγ, γZ and ZZ
self-energies and are shown symbolically in Fig. 2(a)),
vertex functions (Fig. 2(b) and 2(c)), and two-boson
exchange diagrams (boxes) shown in Fig. 2(d, e). In
the on-shell and CDR renormalization schemes there
is no contribution from the electron self-energies. The
corresponding cross section is given by the sum

σV = σBSE + σVer + σBox. (10)

The detailed expressions for all the terms in this sum
were given in our recent paper [8].

Contributions coming from the vertex correction
graphs (with a photon in the loop), as well as the
γγ and γZ boxes suffer from the well-known infrared
divergence. Regularization of this divergence can be
done by giving the photon a small unphysical mass
λ. Obviously, the final result should be free of un-
physical parameters and hence such dependence has
to be removed. That can be done if we consider ad-
ditional contributions associated with photon emis-
sion diagrams (bremsstrahlung). The detailed de-
scription of this contribution is also given in [8]. The
bremsstrahlung cross section can be broken down into
two parts (soft and hard) as

σR = σR
IR + σR

H (11)

by separating the integration domain according to
k0 < ω and k0 > ω, where k0 is the photon energy
(in the reference frame co-moving with the center of
mass of the primary electrons). The parameter ω cor-
responds to the maximum of the emitted soft-photon
energy. First, we follow the methods of paper [23] to
get a well-known result (see also [19–21, 24, 25]) for
the soft-photon cross section (where e is the base of
the natural logarithm):

σR
IR =

α

π
(4 log

2ω

λ
log

tu

em2s
− log2

s

em2

+1−
π2

3
+ log2

u

t
)σ0. (12)

Next, we sum the IR-terms of V - and R-

contributions,

σC = σV
IR + σR

IR =
α

π
(4 log

2ω√
s
log

tu

em2s

− log2
s

em2
+ 1−

π2

3
+ log2

u

t
)σ0. (13)

and get a result which is free of regularization param-
eter λ.

At this point let us continue with the discussion of
the details of renormalization conditions we use in our
calculations.

III. RENORMALIZATION CONDITIONS

AND GAUGE INVARIANCE

To obtain the ultraviolet-finite result and render
the parameters of the Standard Model real, we have
to apply a renormalization procedure. For a gauge-
invariant set, physical results should be invariant un-
der different renormalization conditions. That is, al-
though the contributions of the different types of dia-
grams can vary strongly for different renormalization
conditions, the total impact of all one-loop virtual ef-
fects on observable quantities must remain indepen-
dent. In other words, the contributions of separate
self-energies and vertex correction functions strongly
depend on the details of the renormalization con-
ditions, and to properly account of the EWC they
should be taken as one gauge-independent set. We
will illustrate this for the case of the observable ALR,
which is especially sensitive to the renormalization
conditions. In addition, we can verify that our results
are correct by comparing the computer-based (DRC)
and "by hand" (HRC) calculations. We now briefly
describe our two chosen renormalization conditions,
DRC and HRC, within the on-shell renormalization
scheme.

Both use multiplicative renormalization constants,
and as a result the electroweak Lagrangian, origi-
nally written in terms of bare parameters, is sepa-
rated into a basic Lagrangian and a counterterm La-
grangian. The basic Lagrangian has the same form as
the bare one, but depends on renormalized parame-
ters and fields. The counterterm Lagrangian depends
on renormalization constants of masses, charges and
fields. Renormalization constants are fixed by the
renormalization conditions, which are separated into
two classes: the first determines the renormalization
of the parameters, and the second fixes the renormal-
ization of fields. The first class is related to physical
observables at a given order of perturbation theory,
and the second one is related to the Green’s functions
and has no effect on calculations of S-matrix elements.
Both approaches use essentially the same renormaliza-
tion conditions to fix the parameters of the SM in the



Møller scattering at one-loop  

Although PV asymmetry ( ALR ∼ 10-7) is very small, the accuracy of modern 
experiments exceeds the accuracy of the theoretical result in Born 
approximation.
One–loop contribution was found to be rather big in the previous works:

A. Czarnecki, W. J. Marciano, Phys. Rev. D53, 1066 (1996)
A. Denner, S. Pozzorini, Eur. Phys. J. C7, 185 (1999)
A. A, S. Barkanova, A. Ilyichev, V. Zykunov, Phys. Rev. D82, 093013 (2010)



First Stage:One-Loop Corrections for MOLLER

•Calculated in the on-shell renormalization, using both:
• Computer-based approach, with Feynarts, FormCalc, LoopTools and Form 
T. Hahn, Comput. Phys. Commun. 140 418 (2001);
T. Hahn, M. Perez-Victoria, Comput. Phys. Commun. 118, 153 (1999); 
J. Vermaseren, (2000) [arXiv:math-ph/0010025]

• “On paper”, with approximations in small energy region               , for                          and
high energy approximation for 
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FIG. 2: One-loop t-channel diagrams for the Møller process. The circles represent the contributions of self-energies and

vertex functions. The u-channel diagrams are obtained via the interchange k2 $ p2.

We can present the one-loop amplitude M1 as a sum of boson self-energy (BSE), vertex (Ver)
and box diagrams:

M1 = M1,t �M1,u, M1,u = M1,t(k2 $ p2),

M1,t = MBSE,t +MVer,t +MBox,t. (12)

We use the on-shell renormalization scheme from [21, 22], so there is no contributions from
the electron self-energies. A question of dependence of EWC on renormalization schemes and
renormalization conditions (within the same scheme) was addressed in our earlier paper [19].
The infrared-finite BSE term can be easily expressed as:

MBSE,t = i
↵

⇡

X

i,j=�,Z

I
i

µ
D

ijt

S
J
µ,j
, (13)

with

D
ijr

S
= �D

ir⌃̂ij

T
(r)Djr

, (14)

where ⌃̂ij

T
(r) is the transverse part of the renormalized photon, Z-boson and �Z self-energies.

The longitudinal parts of the boson self-energy make contributions that are proportional to
m

2
/r so they are very small and not considered here.
In order to get the electron vertex amplitude (2nd and 3rd diagrams in Fig. 2), we use the

form factors �F
je

V,A
in the manner of paper [21], replacing the coupling constants v

j
, a

j with

form factors v�(Z)
! �F

�(Z)e
V

, a�(Z)
! �F

�(Z)e
A

. Then,

MVer,t =
X

j=�,Z

⇣
Mj/B,t +Mj/H,t

⌘
, Mj/B,t = i

↵

⇡
B

j

µ
D

jt
J
µ,j
, Mj/H,t = i

↵

⇡
I
j

µ
D

jt
H

µ,j
, (15)

5
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vertex functions. The u-channel diagrams are obtained via the interchange k2 $ p2.
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. Then,
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0 +M1M
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1 + �V er

1 + �Box
1

 A. Aleksejevs, S. Barkanova, A. Ilyichev, V. Zykunov, Phys. Rev. D82 (2010) 093013
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TABLE I: The Born asymmetry A0
LR and the structure of relative weak corrections to it for Elab = 11 GeV at different

θ.

θ,◦ 20 30 40 50 60 70 80 90

A0
LR, ppb 6.63 15.19 27.45 43.05 60.69 77.68 90.28 94.97

γγ-SE, DRC −0.0043 −0.0049 −0.0054 −0.0058 −0.0062 −0.0064 −0.0066 −0.0067

γγ-SE, HRC −0.0043 −0.0049 −0.0054 −0.0058 −0.0062 −0.0064 −0.0066 −0.0067

γZ-SE, DRC −0.2919 −0.2916 −0.2914 −0.2912 −0.2911 −0.2910 −0.2909 −0.2909

γZ-SE, HRC −0.6051 −0.6043 −0.6042 −0.6038 −0.6034 −0.6031 −0.6028 −0.6028

ZZ-SE, DRC −0.0105 −0.0105 −0.0105 −0.0105 −0.0105 −0.0105 −0.0105 −0.0105

ZZ-SE, HRC 0.0309 0.0309 0.0309 0.0309 0.0309 0.0309 0.0309 0.0309

HV, DRC −0.2946 −0.2633 −0.2727 −0.2703 −0.2714 −0.2712 −0.2711 −0.2710

HV, HRC −0.0015 −0.0012 −0.0010 −0.0009 −0.0008 −0.0007 −0.0007 −0.0007

ZZ-box, exact −0.0013 −0.0013 −0.0013 −0.0013 −0.0013 −0.0013 −0.0013 −0.0013

ZZ-box, approx. −0.0013 −0.0013 −0.0013 −0.0013 −0.0013 −0.0013 −0.0013 −0.0013

WW -box, exact 0.0239 0.0238 0.0238 0.0239 0.0239 0.0238 0.0238 0.0238

WW -box, approx. 0.0238 0.0238 0.0238 0.0238 0.0238 0.0238 0.0238 0.0238

total weak, DRC, exact −0.5643 −0.5430 −0.5508 −0.5489 −0.5500 −0.5495 −0.5493 −0.5493

total weak, HRC, approx. −0.5526 −0.5514 −0.5511 −0.5505 −0.5500 −0.5496 −0.5493 −0.5493

FIG. 6: The relative weak (solid line in DRC (semi-
automated) and dotted line in HRC ("by hand")) and
QED (dashed line) corrections to the Born asymmetry
A0

LR versus
√
s at θ = 90◦. The filled circle corresponds

to our predictions for the MOLLER experiment.

becomes larger with decreasing θ.
In Fig. 6 we can see the relative weak corrections

shown by solid line for DRC (exact) and dotted line for
HRC (approximate). The dashed line shows the QED
correction obtained by including soft bremsstrahlung
to the Born asymmetry A0

LR. We can see that for low

energy region 1 <
√
s < 30 GeV the results calculated

by the two methods are in excellent agreement. It is
worth mentioning here that the semi-automated nu-
merical calculations of boxes in the region of

√
s ≪ 1

GeV suffer from the numerical instability due to Lan-
dau singularities. As for our approximated calcula-
tions, we have used the small-energy approximation
with the expansion parameters taken as r/m2

Z,W for
energies

√
s < 30 GeV. In any case, for the 11 GeV

relevant for the planned JLab experiment, the consis-
tency of our calculations in both approaches is obvi-
ous, with a difference of ∼ 0.01% or less. The dotted
line for

√
s > 500 GeV on the Fig. 6 is obtained us-

ing HRC with the help of equations from [28], which
used the high-energy approximation. We can see good
a agreement between our results for the high-energy
region

√
s > 500 GeV which becomes better with en-

ergy increase. For
√
s ≥ 50 GeV we have excellent

agreement with the result of [24] if we use their SM
parameters (see [8]). Furthermore, the relative QED
correction (see Fig. 8 in [24] and dashed line in Fig. 6
here) is also in good qualitative and numerical agree-
ment. In this case, we apply the same cut on the soft
photon emission energy as in [24] (ω/

√
s = 0.05). At

the low-energy point corresponding to the E-158 ex-
periment, and using our set of input parameters (α,
mW and mZ) we find that δweak

A ≈ −54%. If we trans-
late our input parameters to the set α, GF and mZ

according to [24], we obtain good agreement with the
result of [29].

QED

Weak Correction

The relative weak (solid line in DRC 
(semi-automated) and dotted line in 
HRC ("on paper")) and QED (dashed 
line) corrections to the Born 
asymmetry A0

LR versus √s at θ = 90◦. 

The filled circle corresponds to our 
predictions for the MOLLER 
experiment.

11

B. Constrained Differential Renormalization

The CDR (Constrained Differential Renormaliza-
tion) scheme, which provides renormalized expressions
for Feynman graphs preserving the Ward identities,
was introduced at the one-loop level in [30]. [31] ex-
pands on [30] to introduce the techniques for one-loop
calculations in any renormalizable theory in four di-
mensions. The procedure has been implemented in
FormCalc and LoopTools, which allows us to evalu-
ate NLO EWC in CDR. Since our "scheme of choice"
at the moment is on-shell, which is more suitable for
calculating EWC beyond one-loop, we do not provide
the same detailed analysis and step-by-step compari-
son between the two methods for CDR as we do for
on-shell. The reason we evaluate NLO EWC in CDR
is to obtain some indication of the size of the higher-
order effects (NNLO and beyond) to see if there is
enough motivation to do these very involved calcula-
tions in the future.

In Fig. 7, we can see the relative total correction

δtot = (σtot − σ0)/σ0

to the unpolarized cross section versus
√
s at θ = 90◦

for different RS: on-shell and CDR. In the region of
small energies, the difference between the two schemes
is almost constant and rather small (∼ 0.01), but
grows at

√
s ≥ mZ . It is well known that in the region

of small energies, the correction to the cross section
is dominated by the QED contribution. However, in
the high-energy region the weak correction becomes
comparable to QED. Since the difference between the
on-shell and CDR results grows substantially as the
weak correction becomes larger, it is clear that for an
observable such as the PV asymmetry the difference
between the on-shell and CDR schemes will be sizeable
for the entire spectrum of energies

√
s < 2000 GeV.

Because of that, we expect that the NNLO correction
to the PV asymmetry may become important to PV
precision physics in the future.

Fig. 8 shows the relative weak (lower lines), and
QED (upper lines) corrections to the Born asymmetry
A0

LR versus
√
s at θ = 90◦. The difference is signifi-

cant and is growing with increasing
√
s. According to

our calculations for Elab = 11 GeV, ω = 0.05
√
s and θ

= 90◦, the total radiative correction to PV asymmetry
is −69.8% with on-shell and −58.5% with CDR. The
difference is not at all surprising. For E-158, for ex-
ample, the one-loop weak corrections were found to be
about −40% in the MS scheme [29] and about −50%
in the on-shell scheme [21, 25].

The physical, NLO-corrected asymmetries, com-
puted in both on-shell and CDR schemes, are com-
pared in Fig. 9. Here, for consistency with the MS
definition of the couplings to O(α) [32], we use ŝ2Z ≡
sin2 θ̂W (MZ) = 0.2313 [26] in the expression of the
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Born asymmetry. We find that the predictions for the
physical PV asymmetry, computed to the same order
in perturbation theory in two different schemes, dif-
fer by about 3%. The difference is an indication of
the order of magnitude the higher-order, NNLO and
beyond, terms.

The [25] estimated that the higher-order corrections
are suppressed by ∼ 0.1% relative to the one-loop re-
sult, possibly 5% in some cases, and thus are not sig-
nificant source of uncertainty. However, we conclude
that although the corrections at the NNLO level were
not mandated by the previously achievable experimen-
tal precision, they may become important for the next
generation of experiments.

V. EFFECT OF ADDITIONAL MASSIVE

NEUTRAL BOSON

Let us now add a very simple NP assumption to
our SM calculations and show how this NP contri-
bution affects the observable asymmetry. The reason
we want to do it in here is to investigate if the two
complimentary methods we used in the previous sec-
tions, "by-hand" and semi-automated, can be applied
in the NP domain. As we mention in the Introduc-
tion, FeynArts, FormCalc, LoopTools, and FORM are
not "black box" programs and can be modified for
specific projects, including adding the NP sector. As
was already concluded in [33] and [34], the proposed
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ū(k2)�

µ(vZ � a
Z
�5)(��

↵)�⌫
u(k1) · ū(p2)�µ(v
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ū(k2)�

µ(vC � a
C
�5)�

↵
�
⌫
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III. EXTRACTION OF INFRARED DIVERGENCES

Now we should make sure that the infrared divergences are cancelled. In a similar way as
it was done for amplitudes, we present the complex interference term �̂1 and di↵erential cross
section �Q as sums of �-dependent (IRD-terms) and �-independent (infrared-finite) parts:
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The one-loop cross section which we denote �1 = Re�̂1 was carefully evaluated with the full
control of uncertainties in paper [14]. The term �Q (see (2) is called the Q-part of two-loop
EWC and it is the main subject of the present paper.
If we substitute the amplitudes derived in Section II to the left-hand-side of (2), and compare

the result with the right-hand side of this equation, we will get the same expression for �1 as
given in [14]. The simplest form for ��

1 (see formula (42) of [14]) is then:
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IV. BREMSSTRAHLUNG AND CANCELLATION OF INFRARED DIVERGENCES

To evaluate the cross section induced by emission of the one soft photon with energy less
then !, we follow the methods of [24]. Then, this cross section can be expressed as:
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1,2 have the similar factorized structure based on factorization of the soft-photon
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Differential quadratic cross section σQ written as sums of λ-dependent (IRD-terms) and 
λ-independent (infrared-finite) parts:
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Quadratic correction: photon emission
In order to remove the IR-divergent terms in quadratic cross section, wee need to 
consider:

1. Photon emission from one-loop diagrams 
2. Two photon photon emission

γ
γ

γ
γ

+ +...
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The first part of the soft-photon cross section, ��

1 , cancels the IRD at the one-loop order, the
second part, ��

2 , cancels the IRD a the two-loop order, with half of ��

2 going to the cancellation
of IRD in the Q-part and the other half going to treat IRD in the T-part:
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To obtain the term ��
�

1 +R1 in Eq. (38), we should calculate the 3-dimensional integral over
the phase space of one real soft photon. It can be done according to [24] in c.m.s:
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The di↵erence between the estimation relying on the soft part only and the result obtained by
separation into the soft and hard parts at lowest order is rather small (see [14]), so we believe
that the soft cross section will provide the su�cient accuracy in second order as well.
At last, the cross section induced by emission of two soft photons with the total energy less

then ! can be written as:
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were 1
2 is a statistical factor caused by the indistinguishability of two final photons and R2 =

8
3⇡

2
B

2. The detailed calculations of ��� are shown in Appendix A.
Just like ��, the cross section �

�� is divided into equal halves, with a half going to cancel the
IRD in the Q-part and a half going to the T-part:
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Combining all the terms together, we get the infrared-finite result both in the first and second
orders. For first(second) order it is shown by the first(second) term on the LHS of the equation
below:
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V. NUMERICAL RESULTS

For the numerical calculations we used ↵ = 1/137.035999, mW = 80.398 GeV, and mZ =
91.1876 GeV as input parameters and according to [25]. The electron, muon, and ⌧ -lepton
masses are taken as me = 0.510998910 MeV, mµ = 0.105658367 GeV, m⌧ = 1.77684 GeV and
the quark masses for loop contributions as mu = 0.06983 GeV, mc = 1.2 GeV, mt = 174 GeV,
md = 0.06984 GeV, ms = 0.15 GeV, and mb = 4.6 GeV. The light quark masses provide shift
in fine structure constant due to hadronic vacuum polarization �↵

(5)
had

(m2
Z
)=0.02757 [26], where

�↵
(5)
had

(s) =
↵

⇡

X

f=u,d,s,c,b

Q
2
f

✓
log
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m
2
f

�
5

3

◆
, (46)

Qf is the electric charge of fermion f in proton charge units q, (q =
p
4⇡↵). We believe that

the use of the light quarks masses as parameters regulated by the hadron vacuum polarization
is a better choice in this case. Finally, for the mass of the Higgs boson, we take mH = 115 GeV.
Although this mass is still to be determined experimentally, the dependence of EWC on mH is
rather weak. For parameter of maximum soft photon energy we use ! = 0.05

p
s, according to

[14] and [27].
Let us define the relative corrections to the Born cross section due to specific type of contri-

butions (labeled by C) as

�
C = (�C

� �
0)/�0

, C = 1-loop,Q,T, ...

The parity-violating asymmetry is defined in a traditional way,

ALR =
�LL + �LR � �RL � �RR

�LL + �LR + �RL + �RR

=
�LL � �RR

�LL + 2�LR + �RR

, (47)

and the relative correction to the Born asymmetry due to C-contribution is defined as

�
C
A
= (AC

LR
� A

0
LR

)/A0
LR

.

Fig. 3, plotted for ✓ = 90o and Elab = 11 GeV, clearly demonstrates that the relative correction
to unpolarized cross section is independent on the photon mass �. We can also see the quadratic
dependence in lof scale of � of the both virtual and bremstrahlung contributions.
On the left part of Fig. 4 we can see the relative corrections to asymmetry at Elab = 11 GeV

vs scattering angle ✓ in c.m.s. The lower line shows the corrections to asymmetry with only
one-loop EWC taken into account and the upper line show the combined one-loop and the
Q-part corrections. As expected, both of them are symmetric along the line ✓ = ⇡/2, have a
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and depicted on the right part of Fig. 4. Here we can see that the Q-part gives quite a significant
contribution, with �A reaching a maximum of 0.0419 at ✓ = 90o. Taking into account that the
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V. NUMERICAL RESULTS

For the numerical calculations we used ↵ = 1/137.035999, mW = 80.398 GeV, and mZ =
91.1876 GeV as input parameters and according to [25]. The electron, muon, and ⌧ -lepton
masses are taken as me = 0.510998910 MeV, mµ = 0.105658367 GeV, m⌧ = 1.77684 GeV and
the quark masses for loop contributions as mu = 0.06983 GeV, mc = 1.2 GeV, mt = 174 GeV,
md = 0.06984 GeV, ms = 0.15 GeV, and mb = 4.6 GeV. The light quark masses provide shift
in fine structure constant due to hadronic vacuum polarization �↵
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Qf is the electric charge of fermion f in proton charge units q, (q =
p
4⇡↵). We believe that

the use of the light quarks masses as parameters regulated by the hadron vacuum polarization
is a better choice in this case. Finally, for the mass of the Higgs boson, we take mH = 115 GeV.
Although this mass is still to be determined experimentally, the dependence of EWC on mH is
rather weak. For parameter of maximum soft photon energy we use ! = 0.05
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s, according to

[14] and [27].
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B. Constrained Differential Renormalization

The CDR (Constrained Differential Renormaliza-
tion) scheme, which provides renormalized expressions
for Feynman graphs preserving the Ward identities,
was introduced at the one-loop level in [30]. [31] ex-
pands on [30] to introduce the techniques for one-loop
calculations in any renormalizable theory in four di-
mensions. The procedure has been implemented in
FormCalc and LoopTools, which allows us to evalu-
ate NLO EWC in CDR. Since our "scheme of choice"
at the moment is on-shell, which is more suitable for
calculating EWC beyond one-loop, we do not provide
the same detailed analysis and step-by-step compari-
son between the two methods for CDR as we do for
on-shell. The reason we evaluate NLO EWC in CDR
is to obtain some indication of the size of the higher-
order effects (NNLO and beyond) to see if there is
enough motivation to do these very involved calcula-
tions in the future.

In Fig. 7, we can see the relative total correction

δtot = (σtot − σ0)/σ0

to the unpolarized cross section versus
√
s at θ = 90◦

for different RS: on-shell and CDR. In the region of
small energies, the difference between the two schemes
is almost constant and rather small (∼ 0.01), but
grows at

√
s ≥ mZ . It is well known that in the region

of small energies, the correction to the cross section
is dominated by the QED contribution. However, in
the high-energy region the weak correction becomes
comparable to QED. Since the difference between the
on-shell and CDR results grows substantially as the
weak correction becomes larger, it is clear that for an
observable such as the PV asymmetry the difference
between the on-shell and CDR schemes will be sizeable
for the entire spectrum of energies

√
s < 2000 GeV.

Because of that, we expect that the NNLO correction
to the PV asymmetry may become important to PV
precision physics in the future.

Fig. 8 shows the relative weak (lower lines), and
QED (upper lines) corrections to the Born asymmetry
A0

LR versus
√
s at θ = 90◦. The difference is signifi-

cant and is growing with increasing
√
s. According to

our calculations for Elab = 11 GeV, ω = 0.05
√
s and θ

= 90◦, the total radiative correction to PV asymmetry
is −69.8% with on-shell and −58.5% with CDR. The
difference is not at all surprising. For E-158, for ex-
ample, the one-loop weak corrections were found to be
about −40% in the MS scheme [29] and about −50%
in the on-shell scheme [21, 25].

The physical, NLO-corrected asymmetries, com-
puted in both on-shell and CDR schemes, are com-
pared in Fig. 9. Here, for consistency with the MS
definition of the couplings to O(α) [32], we use ŝ2Z ≡
sin2 θ̂W (MZ) = 0.2313 [26] in the expression of the

FIG. 7: The relative total corrections to the unpolarized
cross section versus

√
s at θ = 90◦. The filled circle cor-

responds to our predictions to the MOLLER experiment.
Solid line corresponds to CDR and dotted line to on-shell
RS.

Born asymmetry. We find that the predictions for the
physical PV asymmetry, computed to the same order
in perturbation theory in two different schemes, dif-
fer by about 3%. The difference is an indication of
the order of magnitude the higher-order, NNLO and
beyond, terms.

The [25] estimated that the higher-order corrections
are suppressed by ∼ 0.1% relative to the one-loop re-
sult, possibly 5% in some cases, and thus are not sig-
nificant source of uncertainty. However, we conclude
that although the corrections at the NNLO level were
not mandated by the previously achievable experimen-
tal precision, they may become important for the next
generation of experiments.

V. EFFECT OF ADDITIONAL MASSIVE

NEUTRAL BOSON

Let us now add a very simple NP assumption to
our SM calculations and show how this NP contri-
bution affects the observable asymmetry. The reason
we want to do it in here is to investigate if the two
complimentary methods we used in the previous sec-
tions, "by-hand" and semi-automated, can be applied
in the NP domain. As we mention in the Introduc-
tion, FeynArts, FormCalc, LoopTools, and FORM are
not "black box" programs and can be modified for
specific projects, including adding the NP sector. As
was already concluded in [33] and [34], the proposed
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Predicted PV asymmetry (Elab = 11GeV):

APV(LO+NLO+Q-part) (90o) = 36.2 (ppb)

LO

LO+NLO

LO+NLO+NNLO(Q-part)

APV(LO+NLO) (90o) = 32.2 (ppb)

On-Shell sensitivity of the Parity-Violating Observables in

e+ + e� ! µ+ + µ�
to the running effective sin2eff ✓W

�
q2
�

(Dated: 12/30/15)

I. LOW-ENERGY ELECTROWEAK PARAMETERS

Electroweak input parameters of the on-shell renormalization scheme (mW , mZ and ↵)

are naturally defined as measurable quantities with fixed values at all orders of perturbation

theory. As a result, the definition of weak mixing angle sin2 ✓W is also fixed at all orders of

perturbation theory by simple expression:

sin2 ✓W = 1� m2
W

m2
Z

. (1)

From the muon decay one can establish relationship between the most precisely measured

quantity: Fermi constant Gµ = 1.1663787(6) · 10�5 GeV �2
and the sin2 ✓W . This can be

achieved by comparing muon lifetimes calculated in Fermi four-fermion interaction theory

and the SM calculations at one loop level. This give raise to the following relationship:

m2
W =

⇡↵p
2Gµ sin

2 ✓W (1��r)
. (2)

Here �r is a radiative correction which is calculated in the on-shell renormalization scheme

and have the following structure

�r =
Re[⌃̂WW (0)]

m2
W

+
↵

4⇡s2W

✓
6 +

7� 4s2W
2s2W

ln c2W

◆
+

c2W
m2

Zs
2
W

Re

"
⌃̂2

�Z(m
2
Z)

m2
Z + ⌃̂��(m2

Z)

#
. (3)

Here we have used shorthand notation for Weinberg mixing angle sin2 ✓W = s2W , which

is defined in Eq.1. The Eq.2 along with Eq.3 places stringent constraint on the value of

effective mW in the low-energy electroweak physics and will be used in the further analysis

of the running effective Weinberg mixing angle.

II. ON-SHELL RUNNING OF THE sin2eff ✓W
�
q2
�

In order to represent e++ e� ! µ++µ�
matrix element, corrected by one loop contribu-

tion, with the simple effective Born like structure amplitude we can use the pinch-technique.
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B. Constrained Differential Renormalization

The CDR (Constrained Differential Renormaliza-
tion) scheme, which provides renormalized expressions
for Feynman graphs preserving the Ward identities,
was introduced at the one-loop level in [30]. [31] ex-
pands on [30] to introduce the techniques for one-loop
calculations in any renormalizable theory in four di-
mensions. The procedure has been implemented in
FormCalc and LoopTools, which allows us to evalu-
ate NLO EWC in CDR. Since our "scheme of choice"
at the moment is on-shell, which is more suitable for
calculating EWC beyond one-loop, we do not provide
the same detailed analysis and step-by-step compari-
son between the two methods for CDR as we do for
on-shell. The reason we evaluate NLO EWC in CDR
is to obtain some indication of the size of the higher-
order effects (NNLO and beyond) to see if there is
enough motivation to do these very involved calcula-
tions in the future.

In Fig. 7, we can see the relative total correction

δtot = (σtot − σ0)/σ0

to the unpolarized cross section versus
√
s at θ = 90◦

for different RS: on-shell and CDR. In the region of
small energies, the difference between the two schemes
is almost constant and rather small (∼ 0.01), but
grows at

√
s ≥ mZ . It is well known that in the region

of small energies, the correction to the cross section
is dominated by the QED contribution. However, in
the high-energy region the weak correction becomes
comparable to QED. Since the difference between the
on-shell and CDR results grows substantially as the
weak correction becomes larger, it is clear that for an
observable such as the PV asymmetry the difference
between the on-shell and CDR schemes will be sizeable
for the entire spectrum of energies

√
s < 2000 GeV.

Because of that, we expect that the NNLO correction
to the PV asymmetry may become important to PV
precision physics in the future.

Fig. 8 shows the relative weak (lower lines), and
QED (upper lines) corrections to the Born asymmetry
A0

LR versus
√
s at θ = 90◦. The difference is signifi-

cant and is growing with increasing
√
s. According to

our calculations for Elab = 11 GeV, ω = 0.05
√
s and θ

= 90◦, the total radiative correction to PV asymmetry
is −69.8% with on-shell and −58.5% with CDR. The
difference is not at all surprising. For E-158, for ex-
ample, the one-loop weak corrections were found to be
about −40% in the MS scheme [29] and about −50%
in the on-shell scheme [21, 25].

The physical, NLO-corrected asymmetries, com-
puted in both on-shell and CDR schemes, are com-
pared in Fig. 9. Here, for consistency with the MS
definition of the couplings to O(α) [32], we use ŝ2Z ≡
sin2 θ̂W (MZ) = 0.2313 [26] in the expression of the

FIG. 7: The relative total corrections to the unpolarized
cross section versus

√
s at θ = 90◦. The filled circle cor-

responds to our predictions to the MOLLER experiment.
Solid line corresponds to CDR and dotted line to on-shell
RS.

Born asymmetry. We find that the predictions for the
physical PV asymmetry, computed to the same order
in perturbation theory in two different schemes, dif-
fer by about 3%. The difference is an indication of
the order of magnitude the higher-order, NNLO and
beyond, terms.

The [25] estimated that the higher-order corrections
are suppressed by ∼ 0.1% relative to the one-loop re-
sult, possibly 5% in some cases, and thus are not sig-
nificant source of uncertainty. However, we conclude
that although the corrections at the NNLO level were
not mandated by the previously achievable experimen-
tal precision, they may become important for the next
generation of experiments.

V. EFFECT OF ADDITIONAL MASSIVE

NEUTRAL BOSON

Let us now add a very simple NP assumption to
our SM calculations and show how this NP contri-
bution affects the observable asymmetry. The reason
we want to do it in here is to investigate if the two
complimentary methods we used in the previous sec-
tions, "by-hand" and semi-automated, can be applied
in the NP domain. As we mention in the Introduc-
tion, FeynArts, FormCalc, LoopTools, and FORM are
not "black box" programs and can be modified for
specific projects, including adding the NP sector. As
was already concluded in [33] and [34], the proposed
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We split the two-loops contribution into subsets of the gauge 
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• Reducible contribution (BSE + Ver)2.
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self-energies.

• Irreducible two-loops vertex correction (double vertices) 
and self energy diagrams.

Two-Loops Contribution

/ ↵4�T = ⇡3

s ReM2M
+
0



(BSE+Ver)2 Two-Loops Contribution(BSE+Ver)2 Two-loop amplitudes M2

а б в

Figure 6: Two-loop t-channel diagrams from the gauge-invariant set
of vertices and boson self-energies. Here, the circles represent the
contributions of self-energies and vertex functions.

Two-loops t-channel diagrams from the gauge-invariant set of vertices and 
boson self-energies. Here, the circles represent the contributions of self-
energies and vertex functions.

(BBSE) (VerVer) (VerBSE)
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Figure 8: Double-box-type diagrams with ZZZ exchange (see Section VIIB 1).

Let us evaluate the contribution to the asymmetry coming from self-energy insertions into the lepton lines (e, ν) in
the two-boson γγ, γZ, ZZ, WW exchange amplitudes (all of them are presented in Figs. 6 and 7)
:

AΣ = AZ
γZ +AW

γZ +Aν
WW . (48)

For AZ
γZ , we have

AZ
γZ = −

(α

π

)2
Ā0

24saV
M2

Z

ρ2JZ , LZ = ln
M2

Z

m2
, ρ =

1

4cW sW
, (49)

JZ =
1

6
LZ +

1
∫

0

dxxx̄

1
∫

0

dz

⎧

⎨

⎩

− lnβ + ρ2
∞
∫

0

dt

1 + βt

[

4

t+ 1
+

3ρ2t

(t+ 1)2

]

⎫

⎬

⎭

=
1

6
LZ + 0.888, (50)

where x̄ = 1− x and β = xz. The intermediate W state in the electron self-energy gives

AW
γZ =

(α

π

)2
Ā0

3s

M2
Z

1

s2W
JW , LW = ln

M2
W

m2
, a =

1

c2W
, (51)

JW =
1

6
LW +

1
∫

0

dxxx̄

1
∫

0

dz

⎧

⎨

⎩

− lnβ + ρ2
∞
∫

0

dt

1 + βt

[

2

t+ a
+

ρ2

(t+ a)2

]

⎫

⎬

⎭

=
1

6
LW + 0.542. (52)

The contribution from the neutrino self-energy insertion is

Aν
WW =

(α

π

)2
Ā0

s

8M2
Z

1

s6W c2W
Rν , (53)

where

Rν =

1
∫

0

dxxx̄

1
∫

0

dz

∞
∫

0

tdt

(t+ 1)2

(

1

a+ βt
+

2c2W
1 + βt

)

= 0.586. (54)

B. Ladder-box diagrams

1. ZZZ exchange

The contribution of the ladder-box diagrams with an exchange of three Z bosons (Figs. 8(a)-8(f)) to the asymmetry
has the form:

AZZZ =
(α

π

)2
Ā0

3saV
M2

Z

ρ6NZZZ , (55)

where NZZZ is the loop momentum integral:

NZZZ = NZZZ
123 +NZZZ

132 +NZZZ
213 +NZZZ

321 +NZZZ
312 +NZZZ

213 = 2.40755, (56)
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Figure 10: Double-box-type diagrams of ladder form WWγ exchange (see Section VIIB 2).
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Figure 11: Double-box-type diagrams with ZWW exchange (see Section VIIB 3).

Fig. 9(e) : NZZγ
132 =

∫

dχM2
Z

ae b2
e ce abZ cZ

S132 = 13.1595, (69)

Fig. 9(f) : NZZγ
231 =

∫

dχM2
Z

ae b2
e ce abZ cZ

S231 = 13.1595, (70)

Fig. 9(g) : NZZγ
132 =

∫

dχM2
Z

ae b2
e ce aZ bZ c

S132 = 4LZ + 19.7392, (71)

Fig. 9(h) : NZZγ
312 =

∫

dχM2
Z

a2e be ce aZ bZ c
S312 = 39.4784, (72)

Fig. 9(i) : NZZγ
123 =

∫

dχM2
Z

a2e b
2
e aZ bZ c

S123 = −105.276, (73)

Fig. 9(j) : NZZγ
321 =

∫

dχM2
Z

a2e b
2
e aZ bZ c

S321 = −4.57974. (74)

As before, we use traces and notations defined in Appendix D and the loop momentum integrals and notations for the
propagator denominators defined in Appendix E.
The contribution of the double-box diagrams of ladder form with one-photon exchange between two W -bosons

(Fig. 10) is given by:

AWWγ = −
(α

π

)2
Ā0

s

16M2
Z

1

s4W c2W
NWWγ , (75)

where NWWγ is the loop momentum integral

NWWγ =

∫

dχM2
W

ae ce a
2
W c2W b

SWWγ = 11.1595, (76)

and the trace SWWγ is presented in (D17).

3. ZWW exchange

The contribution of the double-box diagrams with one photon and two Z-bosons exchanges, presented in Fig. 11,
can be expressed as:

AZWW = −
(α

π

)2
Ā0

s

16M2
Z

ρ2

s4W
NZWW , (77)
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Figure 9: Double-box-type diagrams with ZZγ exchange (see Section VIIB 2).

which includes 6 terms corresponding to 6 diagrams with three Z-boson exchanges:

Fig. 8(a) : NZZZ
123 =

∫

dχM2
Z

a2e b
2
e aZ bZ cZ

S123 = −59.8697, (57)

Fig. 8(b) : NZZZ
132 =

∫

dχM2
Z

ae b2
e ce aZ bZ cZ

S132 = 16.6497, (58)

Fig. 8(c) : NZZZ
213 =

∫

dχM2
Z

a2e be ce aZ bZ cZ
S213 = 16.6497, (59)

Fig. 8(d) : NZZZ
321 =

∫

dχM2
Z

a2e b
2
e aZ bZ cZ

S321 = −4.32159, (60)

Fig. 8(e) : NZZZ
312 =

∫

dχM2
Z

a2e be ce aZ bZ cZ
S312 = 16.6497, (61)

Fig. 8(f) : NZZZ
231 =

∫

dχM2
Z

ae b2
e ce aZ bZ cZ

S231 = 16.6497. (62)

Here we use traces and notations defined in Appendix D. The loop momentum integrals and notations for the
propagator denominators are defined in Appendix E.

2. ZZγ and WWγ exchange

The contribution of the double-box diagrams with one photon and two Z-boson exchanges (Fig. 9) to the asymmetry
has the form:

AZZγ = −
(α

π

)2
Ā0

2saV
M2

Z

ρ4NZZγ , (63)

where NZZγ is the loop momentum integral

NZZγ = NZZγ
213 +NZZγ

312 +NZZγ
213 +NZZγ

231 +NZZγ
132 +NZZγ

231 +NZZγ
132 +NZZγ

312 +NZZγ
123 +NZZγ

321 =

= 8LZ + 61.2176, (64)

which includes 10 terms corresponding to 10 diagrams with one photon and two Z-boson exchanges:

Fig. 9(a) : NZZγ
213 =

∫

dχM2
Z

a2e be ce aZ bcZ
S213 = 13.1595, (65)

Fig. 9(b) : NZZγ
312 =

∫

dχM2
Z

a2e be ce aZ bcZ
S312 = 13.1595, (66)

Fig. 9(c) : NZZγ
213 =

∫

dχM2
Z

a2e be ce aZ bZ c
S213 = 39.4784, (67)

Fig. 9(d) : NZZγ
231 =

∫

dχM2
Z

ae b2
e ce aZ bZ c

S231 = 4LZ + 19.7392, (68)
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Figure 10: Double-box-type diagrams of ladder form WWγ exchange (see Section VIIB 2).
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Figure 11: Double-box-type diagrams with ZWW exchange (see Section VIIB 3).

Fig. 9(e) : NZZγ
132 =

∫

dχM2
Z

ae b2
e ce abZ cZ

S132 = 13.1595, (69)

Fig. 9(f) : NZZγ
231 =

∫

dχM2
Z

ae b2
e ce abZ cZ

S231 = 13.1595, (70)

Fig. 9(g) : NZZγ
132 =

∫

dχM2
Z

ae b2
e ce aZ bZ c

S132 = 4LZ + 19.7392, (71)

Fig. 9(h) : NZZγ
312 =

∫

dχM2
Z

a2e be ce aZ bZ c
S312 = 39.4784, (72)

Fig. 9(i) : NZZγ
123 =

∫

dχM2
Z

a2e b
2
e aZ bZ c

S123 = −105.276, (73)

Fig. 9(j) : NZZγ
321 =

∫

dχM2
Z

a2e b
2
e aZ bZ c

S321 = −4.57974. (74)

As before, we use traces and notations defined in Appendix D and the loop momentum integrals and notations for the
propagator denominators defined in Appendix E.
The contribution of the double-box diagrams of ladder form with one-photon exchange between two W -bosons

(Fig. 10) is given by:

AWWγ = −
(α

π

)2
Ā0

s

16M2
Z

1

s4W c2W
NWWγ , (75)

where NWWγ is the loop momentum integral

NWWγ =

∫

dχM2
W

ae ce a
2
W c2W b

SWWγ = 11.1595, (76)

and the trace SWWγ is presented in (D17).

3. ZWW exchange

The contribution of the double-box diagrams with one photon and two Z-bosons exchanges, presented in Fig. 11,
can be expressed as:

AZWW = −
(α

π

)2
Ā0

s

16M2
Z

ρ2

s4W
NZWW , (77)

Ladder-Box Diagrams

Diagrams with ZZZ exchange.

Diagrams with ZZγ exchange.
Diagram with W W γ exchange.

Diagrams with WWZ exchange.

(Double Boxes)
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Figure 12: Decorated box diagrams of Type I (see Section VIIC 1).

where NZWW is the loop momentum integral,

NZWW = NZWW
132 +NZWW (1)

312 +NZWW (2)
312 +NZWW

213 +NZWW (1)
231 +NZWW (2)

231 +NZWW
321 = −24.4674, (78)

which includes 7 terms corresponding to 7 diagrams with one Z-boson and two W -boson exchanges:

Fig. 11(a) : NZWW
132 =

∫

dχM2
Z

b2
e aW bZ cW a c

S132 = 8.52405, (79)

Fig. 11(b) : NZWW (1)
312 =

∫

dχM2
Z

be aW bZ cW a2 c
S312 = −27.2451, (80)

Fig. 11(c) : NZWW (2)
312 =

∫

dχM2
Z

ce aW bW cZ a2 b
S312 = 9.08169, (81)

Fig. 11(d) : NZWW
213 =

∫

dχM2
Z

a2e aZ bW cW bc
S213 = 8.52405, (82)

Fig. 11(e) : NZWW (1)
231 =

∫

dχM2
Z

ae aZ bW cW b2 c
S231 = −27.2451, (83)

Fig. 11(f) : NZWW (2)
231 =

∫

dχM2
Z

ce aW bW cZ ab2
S231 = 9.08169, (84)

Fig. 11(g) : NZWW
321 =

∫

dχM2
Z

aW bW cZ a2 b2
S321 = −5.18876, (85)

where the traces S132,··· coincide with the traces from the ZZZ case (see Appendix D).

C. Decorated-box diagrams

1. Type I

The contribution to the asymmetry coming from the decorated-box diagrams with two photon exchanges, presented
in Fig. 12(a) and 12(b), has the form:

AZ
γγ =

(α

π

)2
Ā0

2saV
M2

Z

ρ2NZ
γγ , (86)
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Figure 14: Decorated box diagrams of Type III (see Section VIIC 3).

The contribution to the asymmetry from the decorated-box diagrams with two W -boson exchanges (Fig. 13(i) and
13(j)) is given by:

AW
WW = −

(α

π

)2
Ā0

s

4M2
Z

ρ2
c2W
s4W

NW
WW , NW

WW =

∫

dχM2
Z

ae ba2Z b2
W cW

(

SII
1 + SII

2

)

= 28.9044. (95)

3. Type III

The decorated-box diagrams with one photon and one Z-boson exchange, presented in Fig. 14(a) and 14(b), give
the following contribution to the asymmetry:

AW
γZ =

(α

π

)2
Ā0

s

2M2
Z

ρ2

s2W
NW

γZ, NW
γZ =

∫

dχM2
Z

ab c ce aW bW cZ

(

SIII
1 + SIII

2

)

= −6.67531, (96)

with the trace SIII
1,2 defined in Appendix D. The decorated-box diagrams with two Z-boson exchanges (Fig. 14(c) and

14(d)) add the following:

AW
ZZ =

(α

π

)2
Ā0

s

2M2
Z

ρ3

s3W
NW

ZZ , NW
ZZ =

∫

dχM2
Z

ab ce aW bW c2Z

(

SIII
1 + SIII

2

)

= 122.355. (97)

Finally, the contribution to the asymmetry from the decorated-box diagrams with two W -boson exchanges (Fig. 14(e)
and 14(f)) has the form:

AZ
WW =

(α

π

)2
Ā0

s

8M2
Z

ρcW
s5W

NZ
WW , (98)

NZ
WW =

∫

dχM2
Z

(

SIII
1

abe c aW bZ c2W
+

SIII
2

ae bcaZ bW c2W

)

= −3.25915. (99)

VIII. NUMERICAL ESTIMATION OF TWO-LOOP EFFECTS TO ASYMMETRY

Gathering the contributions from the different Feynman diagrams considered in this paper, we notice the following
structure of the PV asymmetry A:

A = −Ā0
s

M2
Z

{

aV

[

RZ
B +

α

π
RZ

(1) +
(α

π

)2
RZ

(2) + · · ·
]

+
α

π
RW

(1) +
(α

π

)2
RW

(2) + · · ·
}

, (100)

where RZ
B is the Born-level contribution to the asymmetry (20) and RZ,W

(1,2) come from the one- and two-loop radiative
corrections respectively:

RZ
B =

1

2c2W s2W
≈

8

3
= 2.66,

RZ
(1) = 0.93775 ln

M4
Z

tu
− 0.622, RW

(1) = −33.4253, (101)

RZ
(2) = −0.834656LZ + 40.9947, RW

(2) = 20.3961LW − 2.16291LZ + 99.5243.
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Figure 13: Decorated box diagrams of Type II (see Section VIIC 2).

where NZ
γγ is the loop momentum integral:

NZ
γγ =

∫

dχM2
Z

a2e b
2
e ce aZ b2

(

SI
1 + SI

2

)

=
[

2L2
Z + 6LZ + 13.1595

]

+
[

−2L2
Z − 13.6595

]

= 6LZ − 0.5, (87)

and the traces SI
1,2 are defined in Appendix D. The contribution of decorated-box diagrams with one photon and one

Z-boson exchange (Fig. 12(c), 12(d), 12(e) and 12(f)) is given by:

AZ
γZ = −

(α

π

)2
Ā0

16saV
M2

Z

ρ4NZ
γZ , NZ

γZ =

∫

dχM2
Z

a2e b
2
e ce aZ bZ b

(

SI
1 + SI

2

)

= 8.57974. (88)

The decorated-box diagrams with two Z-boson exchanges (Fig. 12(g) and 12(h)) contribute the following:

AZ
ZZ = −

(α

π

)2
Ā0

6saV
M2

Z

ρ6NZ
ZZ , NZ

ZZ =

∫

dχM2
Z

a2e be ce aZ b2
Z

(

SI
1 + SI

2

)

= 5.15947. (89)

The decorated-box diagrams with two Z-boson exchanges (Fig. 12(i) and 12(j) give the term:

AW
ZZ = −

(α

π

)2
Ā0

s

M2
Z

ρ4

s2W
NW

ZZ , NW
ZZ =

∫

dχM2
Z

a2 be c aW b2
Z

(

SI
1 + SI

2

)

= 5.86885. (90)

And, finally, the contribution to the asymmetry from the decorated-box diagrams with two W -boson exchanges,
presented in Fig. 12(k), has the form:

AZ
WW = −

(α

π

)2
Ā0

s

M2
Z

ρ2

8s4W
NZ

WW , NZ
WW =

∫

dχM2
Z

a2e bcaZ b2
W

SI
2 = −11.7914. (91)

2. Type II

The contribution to the asymmetry from the decorated-box diagrams with two photon exchanges, presented in
Fig. 13(a) and 13(b), has the form:

AW
γγ = −

(α

π

)2
Ā0

s

4M2
Z

1

s2W
NW

γγ , NW
γγ =

∫

dχM2
Z

ab2 a2W cW be

(

SII
1 + SII

2

)

=
1

c2W

(

29

2
LW + 27.9711

)

, (92)

with the trace SII
1,2 defined in Appendix D. The decorated-box diagrams with one photon and one Z-boson exchange,

presented in Fig. 13(c), 13(d), 13(e) and 13(f), contribute the following:

AW
γZ = −

(α

π

)2
Ā0

s

2M2
Z

ρcW
s3W

NW
γZ , NW

γZ =

∫

dχM2
Z

abbe a
2
W bZ cW

(

SII
1 + SII

2

)

= 43.8282. (93)

The decorated-box diagrams with two Z-boson exchanges (Fig. 13(g) and 13(h)) add the term:

AW
ZZ = −

(α

π

)2
Ā0

s

4M2
Z

ρ2

s4W
NW

ZZ , NW
ZZ =

∫

dχM2
Z

abe a
2
W b2

Z cW

(

SII
1 + SII

2

)

= 22.4637. (94)
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Combination of Corrections
For the orthogonal kinematics: θ = 90◦

Type of 
contribution

δA
C

NLO -0.6953

...+Q+ 
BBSE+VVer+ 

VerBSE

-0.6420

...+ double boxes -0.6534

...+NNLO QED -0.6500

...+SE and Ver in 
boxes -0.6539

...+NNLO EW Ver -0.6574

�CA =
AC

LR �A0
LR

A0
LR

! = 0.05
p
s

“...” means all contributions from the lines above

Correction to PV asymmetry:

Soft-photon bremsstrahlung cut:

A. Aleksejevs, S. Barkanova, Y.  Kolomensky,  E. Kuraev, V. Zykunov, Phys. Rev. D 85 (2012) 013007
A. Aleksejevs, S. Barkanova, Y.  Kolomensky,  E. Kuraev, V. Zykunov, Nuovo Cim. C035N04 (2012) 192-197
A. Aleksejevs, S. Barkanova, V. Zykunov, Phys.  Atom. Nucl., 75(2012) 209-226
A. Aleksejevs, S. Barkanova, Y.  Bystritskiy, A. Ilyichev, E. Kuraev, V. Zykunov, Phys. Rev. D 85 (2012) 013007
A. Aleksejevs, S. Barkanova, Y.  Bystritskiy, E. Kuraev, V. Zykunov, Phys. Part. Nucl. Lett. 12(2015) 5 645-656
A. Aleksejevs, S. Barkanova, Y.  Bystritskiy, E. Kuraev, V. Zykunov, Phys. of Part. and Nucl. Letters, (2016), 13-3, 310–317 



Third Stage: Computer Algebra

• The most of the leading two-loop EWC corrections to Moller process 
has been completed.

• It is essential to apply alternative approaches in two-loop EWC 
calculations for the cross-check purposes.

• We develop the third stage method which is based on the dispersive 
representation of many-point Passarino-Veltman functions. 

• Advantages include not only cross checking previous results, but 
also our ability to retain kinematical dependence of two-loop EWC and 
inclusion of broader sets of two-loops graphs. 



Sub-Loop Insertions: Self-Energy

3

cific examples of two-loop self energies with vertex-type insertions and provide numerical

comparison with [1] for the kinematical region where dispersion integrals are well-defined.

II. SUB-LOOP APPROACH

Generally, a dispersion relation allows to express a loop integral through the known

imaginary part:

L(q2) =
1

⇡

1̂

s0

ds
=L(s)

s � q2 � i✏
. (1)

Here, q2 is the external momentum squared and s0 is the branch point position on the

real axis. The imaginary part =L(q2) can be calculated from discontinuities of the loop

integral using Cutkosky rules. If we consider the sub-loop insertion represented by self

energy, triangle or box, we can extract an imaginary part of two-, three-, and four-point
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4

Figure 1: Examples of self-energy sub-loops in the self-energy, triangle and box topologies. In

general, self-energy could be applied to any internal line.

A. Self-Energy Sub-Loop

The self-energy sub-loop could be inserted into another self-energy, triangle or box topol-

ogy (see Fig.(1)). After replacing self-energy sub-loop by the dispersion integral, graphs on

the Fig.(1) could be reduced to graphs shown on the Fig.(2). More specifically, for fermion

or vector bosons, the self-energy sub-loop can be defined in form of the Lorentz covariant

terms:
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Here, in Eq.(3), ⌃V�V
T,L (q2) represents transverse and longitudinal parts of truncated V-
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2) represents left, right and scalar parts of the

fermion truncated self-energy graph. The !± = 1±�5
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The summation in Eq.(6) is done over all possible internal particles in the self-energy sub-

loop carrying masses m↵ and m�. Using Eq.(6), we can now write general expressions for

the two-loop topologies in Fig.(1). In case of a sub-loop represented by a vector boson

self-energy, we get:
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•Replace self-energy insertion 
by effective propagator

• Dispersive representation of 
self-energy sub-loop has 
propagator like structure with 
mass s

28

Bi,ij,ijk,ijkl

⇥
(p1 (x̄ � y � z) + p2 (ȳ � z) + p3z̄ + p4)

2 ,m2
5,m

2
1234 + �

⇤
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A. Self-Energy Sub-Loop

The self-energy sub-loop could be inserted into another self-energy, triangle or box topol-

ogy (see Fig.(1)). After replacing self-energy sub-loop by the dispersion integral, graphs on

the Fig.(1) could be reduced to graphs shown on the Fig.(2). More specifically, for fermion

or vector bosons, the self-energy sub-loop can be defined in form of the Lorentz covariant

terms:

⌃V�V
µ⌫ (q) =

✓
gµ⌫ � qµq⌫

q2

◆
⌃V�V

T

�
q2

�
+

qµq⌫
q2

⌃V�V
L

�
q2

�
(3)

⌃f (q) = �q!�⌃
f
L

�
q2

�
+ �q!+⌃

f
R

�
q2

�
+mf⌃

f
S

�
q2

�
. (4)

Here, in Eq.(3), ⌃V�V
T,L (q2) represents transverse and longitudinal parts of truncated V-

V mixing self-energies. In Eq.(4), ⌃f
L,R,S (q

2) represents left, right and scalar parts of the

fermion truncated self-energy graph. The !± = 1±�5
2 are usual left/right chirality projectors.

Each of the blocks ⌃ in Eqs.(3) and (4) can be written in terms of Passarino-Veltman two-

point tensor coefficient functions. Then, each of the two-point tensor coefficient functions
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Each of the Σ terms are functions of: 
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First loop insertion:

Second loop integration:
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In both Eq.(7) and Eq.(9), the integration over the second loop momenta can be written in

the form of the Passarino-Veltman many-point tensor coefficient functions. This gives the
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Functions La,µ1µ2,⌫1...⌫R and Lb,µ1µ2,⌫1...⌫R depend on four-, five- and six-points tensor coeffi-

cient functions for the topologies in Fig.(1), defined from left to right, respectively. Each of
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First loop insertion:

Second loop integration:
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Fermion SE sub-loop insertion two-loop result:
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In both Eq.(7) and Eq.(9), the integration over the second loop momenta can be written in

the form of the Passarino-Veltman many-point tensor coefficient functions. For self-energy

sub-loop insertion specifically, we can simplify the second-loop integral by means of partial
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As in the previous case, the functions N1,M,1
a,b,c,⌫1...⌫R

are defined through functions B,C and

D in similar fashion. Integration in Eqs.(12) and (13) can be completed numerically after

subtraction of the UV divergences. In case where it is possible to perform sub-loop subtrac-
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{Z-Z} or {W-W} mixings:

Υ-Z mixing:

Υ-Υ mixing:
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Passarino-Veltman tensor coefficient functions. In the case of f � f sub-loop, we can apply

the following on-shell subtractions:

⌃̂f (q) = ⌃f (�q) � ⌃f (mf ) � @

@�q
⌃f (�q)

���
�q=mf

(�q � mf ) =

(16)

�q!� (IL + aL) + �q!+ (IR + aR) +mf (IS + aS) .

Here, functions IL,R,S have the following integral representation

IL,R,S =
q2 � m2

f

⇡
⌃
↵,�

1̂

(m↵+m�)
2

ds
=⌃f

L,R,S(s,m↵,m�)�
s � m2

f

�
(s � q2 � i✏)

and (17)

aL,R = �2m2
f

�
⌃0

L,R

�
m2

f

�
+ ⌃0

S

�
m2

f

��

aS = m2
f

�
⌃0

L

�
m2

f

�
+ ⌃0

R

�
m2

f

�
+ 2⌃0

S

�
m2

f

��
.

Substitution of Eq.16 into the second-loop integration will result in the cancelation of
�
q2 � m2

f

�
in IL,R,S with one of the fermion propagators. Terms aL,R,S do not result in

cancellations, but they also do not introduce the dispersion denominator (s � q2 � i✏)�1

into the second-loop integration. As a result, functions Na,b,c would depend on C,D and E

tensor coefficient functions only.

Structure of the insertions in Eq.(6) suggests that we can introduce V � V and f �

f effective mixing propagators with a dispersion integral removed. All the functions of

parameter s could be left un-evaluated during the second-loop integration. This gives us

possibility to employ computer-algebra approach, where the second-loop integral could be

evaluated analytically, and after subtractions the dispersion integration can be carried out

numerically. For V �V effective mixing we can write that as a combination of the transverse
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When evaluating the second-loop integral we can leave imaginary parts of ⌃T,L un-evaluated
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Here, functions T V�V (s,m2
V ) and =⌃T,L are independent from the second-loop momenta

and could be left un-evaluated until dispersion integration is performed. For the specific

V � V mixings, functions in Eq.(19) are defined in Tbl.(I). For fermion mixing, we can also

introduce following effective propagator

⇧f (q) =
1

�q � mf


G (q, s,m↵,m�)

s � q2 � i✏

�
1

�q � mf
. (20)

For the subtracted f � f sub-loop insertions, we can replace Eq.(20) and introduce, with

the help of Eqs.(16) and (17), the following set of effective fermion propagators derived from
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When evaluating the second-loop integral we can leave imaginary parts of ⌃T,L un-evaluated

and get analytical structure for the two-loop graph. In case if subtraction is possible at the

sub-loop level, V � V effective propagators would have the following structure:
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Here, functions T V�V (s,m2
V ) and =⌃T,L are independent from the second-loop momenta

and could be left un-evaluated until dispersion integration is performed. For the specific

V � V mixings, functions in Eq.(19) are defined in Tbl.(I). For fermion mixing, we can also

introduce following effective propagator

⇧f (q) =
1

�q � mf


G (q, s,m↵,m�)

s � q2 � i✏

�
1

�q � mf
. (20)

For the subtracted f � f sub-loop insertions, we can replace Eq.(20) and introduce, with

the help of Eqs.(16) and (17), the following set of effective fermion propagators derived from

Vector boson effective propagator:

Fermion effective propagator:
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Here, functions T V�V (s,m2
V ) and =⌃T,L are independent from the second-loop momenta

and could be left un-evaluated until dispersion integration is performed. For the specific

V � V mixings, functions in Eq.(19) are defined in Tbl.(I). For fermion mixing, we can also

introduce following effective propagator

⇧f (q) =
1
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When evaluating the second-loop integral we can leave imaginary parts of ⌃T,L un-evaluated

and get analytical structure for the two-loop graph. In case if subtraction is possible at the

sub-loop level, V � V effective propagators would have the following structure:

⇧̂V�V
µ⌫ (q) = ⇧̂V�V
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Here, functions T V�V (s,m2
V ) and =⌃T,L are independent from the second-loop momenta

and could be left un-evaluated until dispersion integration is performed. For the specific

V � V mixings, functions in Eq.(19) are defined in Tbl.(I). For fermion mixing, we can also

introduce following effective propagator

⇧f (q) =
1

�q � mf


G (q, s,m↵,m�)

s � q2 � i✏

�
1

�q � mf
. (20)

For the subtracted f � f sub-loop insertions, we can replace Eq.(20) and introduce, with

the help of Eqs.(16) and (17), the following set of effective fermion propagators derived from
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the first-loop integration:

⇧̂f (q) = ⇧̂f
1(q) + ⇧̂f

2(q) (21)

⇧̂f
1(q) = (�q +mf )

"
yL�q!� + yR�q!+ +mfyS�
q2 � m2

f

�
(s � q2 � i✏)

#
(�q +mf )

⇧̂f
2(q) =
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�q � mf
[dL�q!� + dR�q!+ +mfdS]

1

�q � mf
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where

yL,R,S ⌘ yL,R,S

�
s,m2

↵,m
2
�

�
=

=⌃f
L,R,S

s � m2
f

.

The UV-finite functions dL,R,S

�
s,m2

↵,m
2
�

�
can be derived from Eq.(17) using a dispersive

representation of the constants aL,R,S:

dL,R ⌘ dL,R
�
s,m2

↵,m
2
�

�
= �2m2
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=⌃f
L,R + =⌃f

S�
s � m2

f

�2

dS ⌘ dS
�
s,m2

↵,m
2
�

�
= m2

f

=⌃f
L + =⌃f

R + 2=⌃f
S�

s � m2
f

�2 ,

where =⌃f
L,R,S ⌘ =⌃f

L,R,S

�
s,m2

↵,m
2
�

�
. The implementation of the effective propagators

in Eqs.(18, 19, 20) and (21) is straightforward in the computer-algebra packages such as

FormCalc or Form ([5] and [7]), and as a result it is possible to construct the two-loop

self-energies matrix elements in the analytical form. If additional subtractions are needed, it

could be done later using the second-order EW counterterms ([3] and [8]). And, finally, the

last step of the calculations would be numerical integration. This can be done with the help

of the numerical libraries from LoopTools or FF and integration routines such as VEGAS

or QUADPACK.

Since the dispersion integration would involve many-point tensor coefficient functions

(above the two-point functions), a numerical stability could become a concern. Out of all the

Passarino-Veltman functions, only two-point tensor coefficient functions have well-defined

analytical structure and therefore the most stable numerically. It would be most desirable if

we could write three-, four- and five-point functions which enter functions La,b and Na,b,c in
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p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

p3
<latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit>

(m1)
<latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit>

(m2)
<latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit>

(m3)
<latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

q + p1
<latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit>

q + p1 + p2
<latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit>

p1x̄ + p2
<latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit>

�
m2

12 + �
<latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit>

m3
<latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit><latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit><latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit><latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit>
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"

<latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit><latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit><latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit><latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit>

#

<latexit sha1_base64="buCwgxBbb2rgLfM7F20hcVZvRs8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjixWME84BkCbOT2c2YeSwzs0JY8g9ePCji1f/x5t84SfagiQUNRVU33V1Rypmxvv/tra1vbG5tl3bKu3v7B4eVo+O2UZkmtEUUV7obYUM5k7RlmeW0m2qKRcRpJxrfzvzOE9WGKflgJykNBU4kixnB1kntfoMlSTioVP2aPwdaJUFBqlCgOah89YeKZIJKSzg2phf4qQ1zrC0jnE7L/czQFJMxTmjPUYkFNWE+v3aKzp0yRLHSrqRFc/X3RI6FMRMRuU6B7cgsezPxP6+X2fgmzJlMM0slWSyKM46sQrPX0ZBpSiyfOIKJZu5WREZYY2JdQGUXQrD88ippX9YCvxbcX1XrjSKOEpzCGVxAANdQhztoQgsIPMIzvMKbp7wX7937WLSuecXMCfyB9/kDQimO6A==</latexit><latexit sha1_base64="buCwgxBbb2rgLfM7F20hcVZvRs8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjixWME84BkCbOT2c2YeSwzs0JY8g9ePCji1f/x5t84SfagiQUNRVU33V1Rypmxvv/tra1vbG5tl3bKu3v7B4eVo+O2UZkmtEUUV7obYUM5k7RlmeW0m2qKRcRpJxrfzvzOE9WGKflgJykNBU4kixnB1kntfoMlSTioVP2aPwdaJUFBqlCgOah89YeKZIJKSzg2phf4qQ1zrC0jnE7L/czQFJMxTmjPUYkFNWE+v3aKzp0yRLHSrqRFc/X3RI6FMRMRuU6B7cgsezPxP6+X2fgmzJlMM0slWSyKM46sQrPX0ZBpSiyfOIKJZu5WREZYY2JdQGUXQrD88ippX9YCvxbcX1XrjSKOEpzCGVxAANdQhztoQgsIPMIzvMKbp7wX7937WLSuecXMCfyB9/kDQimO6A==</latexit><latexit sha1_base64="buCwgxBbb2rgLfM7F20hcVZvRs8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjixWME84BkCbOT2c2YeSwzs0JY8g9ePCji1f/x5t84SfagiQUNRVU33V1Rypmxvv/tra1vbG5tl3bKu3v7B4eVo+O2UZkmtEUUV7obYUM5k7RlmeW0m2qKRcRpJxrfzvzOE9WGKflgJykNBU4kixnB1kntfoMlSTioVP2aPwdaJUFBqlCgOah89YeKZIJKSzg2phf4qQ1zrC0jnE7L/czQFJMxTmjPUYkFNWE+v3aKzp0yRLHSrqRFc/X3RI6FMRMRuU6B7cgsezPxP6+X2fgmzJlMM0slWSyKM46sQrPX0ZBpSiyfOIKJZu5WREZYY2JdQGUXQrD88ippX9YCvxbcX1XrjSKOEpzCGVxAANdQhztoQgsIPMIzvMKbp7wX7937WLSuecXMCfyB9/kDQimO6A==</latexit><latexit sha1_base64="buCwgxBbb2rgLfM7F20hcVZvRs8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjixWME84BkCbOT2c2YeSwzs0JY8g9ePCji1f/x5t84SfagiQUNRVU33V1Rypmxvv/tra1vbG5tl3bKu3v7B4eVo+O2UZkmtEUUV7obYUM5k7RlmeW0m2qKRcRpJxrfzvzOE9WGKflgJykNBU4kixnB1kntfoMlSTioVP2aPwdaJUFBqlCgOah89YeKZIJKSzg2phf4qQ1zrC0jnE7L/czQFJMxTmjPUYkFNWE+v3aKzp0yRLHSrqRFc/X3RI6FMRMRuU6B7cgsezPxP6+X2fgmzJlMM0slWSyKM46sQrPX0ZBpSiyfOIKJZu5WREZYY2JdQGUXQrD88ippX9YCvxbcX1XrjSKOEpzCGVxAANdQhztoQgsIPMIzvMKbp7wX7937WLSuecXMCfyB9/kDQimO6A==</latexit>

Figure 3: Reduction of the triangle graph by the derivative representation of self-energy.

Eqs.(11) and (12) as some representation of the two-point tensor coefficient functions. This

can be achieved if we combine Feynman trick [8, 9] with derivative representation of the

many-point functions. Let us now consider three-, four- and five-point functions separately.

We start with the scalar three-point function and later consider results for the Ci,ij,ijk

Passarino-Veltman functions. The general expression for the three-point scalar function is

given by:
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With the help of Feynman trick, we can join the first two propagators in Eq.22, and after

shifting momentum q = ⌧ � p1 � p2, we can write
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��1. As a result, the expression for the three-point

function can be reduced to the derivative representation of two-point function (see Fig.(3)):
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<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>
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<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>
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(m1)
<latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit>

(m2)
<latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit>

(m3)
<latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

q + p1
<latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit>

q + p1 + p2
<latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit>

p1x̄ + p2
<latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit>

�
m2

12 + �
<latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit>

m3
<latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit><latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit><latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit><latexit sha1_base64="x8txkNAXwG6big7OvBtwJ+AjY68=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0DJoYxnRmEByhL3NXLJkd+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j94NEmmGTZYIhLdiqhBwRU2LLcCW6lGKiOBzWh4M/WbT6gNT9SDHaUYStpXPOaMWifdy+55t1zxq/4MZJkEOalAjnq3/NXpJSyTqCwT1Jh24Kc2HFNtORM4KXUygyllQ9rHtqOKSjTheHbqhJw4pUfiRLtSlszU3xNjKo0Zych1SmoHZtGbiv957czGV+GYqzSzqNh8UZwJYhMy/Zv0uEZmxcgRyjR3txI2oJoy69IpuRCCxZeXyeNZNfCrwd1FpXadx1GEIziGUwjgEmpwC3VoAIM+PMMrvHnCe/HevY95a8HLZw7hD7zPH/3njZc=</latexit>

lim
��0

�

��

� 1

0
dx

<latexit sha1_base64="pCB31JJmd6EaBH7ig+D+vqQm0Nk="></latexit><latexit sha1_base64="pCB31JJmd6EaBH7ig+D+vqQm0Nk="></latexit><latexit sha1_base64="pCB31JJmd6EaBH7ig+D+vqQm0Nk="></latexit><latexit sha1_base64="pCB31JJmd6EaBH7ig+D+vqQm0Nk="></latexit>

"

<latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit><latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit><latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit><latexit sha1_base64="WUF8iR5BTLXuAWqJUaflx0xwKWk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2A9IQ9lsN+nazW7Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5YcqZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8tMEdohkkvVD7GmnAnaMcxw2k8VxUnIaS+c3M793hNVmknxYKYpDRIcCxYxgo2VuoMWi2N/WK25dXcBtE68gtSgQHtY/RqMJMkSKgzhWGvfc1MT5FgZRjidVQaZpikmExxT31KBE6qDfHHtDF1YZYQiqWwJgxbq74kcJ1pPk9B2JtiM9ao3F//z/MxEN0HORJoZKshyUZRxZCSav45GTFFi+NQSTBSztyIyxgoTYwOq2BC81ZfXSfeq7rl17/661mwVcZThDM7hEjxoQBPuoA0dIPAIz/AKb450Xpx352PZWnKKmVP4A+fzBz8hjuY=</latexit>

#
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Figure 3: Reduction of the triangle graph by the derivative representation of self-energy.

Eqs.(11) and (12) as some representation of the two-point tensor coefficient functions. This

can be achieved if we combine Feynman trick [8, 9] with derivative representation of the

many-point functions. Let us now consider three-, four- and five-point functions separately.

We start with the scalar three-point function and later consider results for the Ci,ij,ijk

Passarino-Veltman functions. The general expression for the three-point scalar function is

given by:
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With the help of Feynman trick, we can join the first two propagators in Eq.22, and after

shifting momentum q = ⌧ � p1 � p2, we can write
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��1. As a result, the expression for the three-point

function can be reduced to the derivative representation of two-point function (see Fig.(3)):
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<latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit>

(m3)
<latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

q + p1
<latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit>

q + p1 + p2
<latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit>

p1x̄ + p2
<latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit>
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Figure 3: Reduction of the triangle graph by the derivative representation of self-energy.

Eqs.(11) and (12) as some representation of the two-point tensor coefficient functions. This

can be achieved if we combine Feynman trick [8, 9] with derivative representation of the

many-point functions. Let us now consider three-, four- and five-point functions separately.

We start with the scalar three-point function and later consider results for the Ci,ij,ijk

Passarino-Veltman functions. The general expression for the three-point scalar function is

given by:
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With the help of Feynman trick, we can join the first two propagators in Eq.22, and after

shifting momentum q = ⌧ � p1 � p2, we can write
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��1. As a result, the expression for the three-point

function can be reduced to the derivative representation of two-point function (see Fig.(3)):
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<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

p3
<latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit>

(m1)
<latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit>

(m2)
<latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit>

(m3)
<latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

q + p1
<latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit>

q + p1 + p2
<latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit>

p1x̄ + p2
<latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit>

�
m2

12 + �
<latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit>

m3
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Figure 3: Reduction of the triangle graph by the derivative representation of self-energy.

Eqs.(11) and (12) as some representation of the two-point tensor coefficient functions. This

can be achieved if we combine Feynman trick [8, 9] with derivative representation of the

many-point functions. Let us now consider three-, four- and five-point functions separately.

We start with the scalar three-point function and later consider results for the Ci,ij,ijk

Passarino-Veltman functions. The general expression for the three-point scalar function is

given by:
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With the help of Feynman trick, we can join the first two propagators in Eq.22, and after

shifting momentum q = ⌧ � p1 � p2, we can write
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��1. As a result, the expression for the three-point

function can be reduced to the derivative representation of two-point function (see Fig.(3)):
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On the contrary, in [9] the differentiation in Eq.(24) would be done with respect to m2
12, but

this would require the analytical differentiation first (since m2
12 is a function of the Feynman

parameter), and then integration over the Feynman parameter. In our case, the integration

over the Feynman parameter, and then differentiation with respect to � can be all done

numerically. Using approach in Eq.(24), we can replace the many-point tensor functions

in the second-loop integration by the derivatives of two-point function. Taking into the

account that the LoopTools libraries have numerical implementation of regularization of UV

and IR divergencies, we can perform the two-loop calculations using the two-point functions

basis and later, after the appropriate subtractions, perform the dispersive and the Feynman

integration numerically. The final step would be a numerical evaluation of the derivative

of integrated result. Since LoopTools and FF libraries are capable of computing tensor

coefficient functions of the higher-rank tensors, we can derive the partial tensor reduction

for the three-point function in terms of the two-point basis. For the function Cµ1...µN , we

can write:
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For the vector Cµ, we can use the tensor decomposition and in parallel apply the Feynman

trick on the right hand side of Eq.(25). After using derivative approach in Eq.(24), and

shifting momenta as before, we get:
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As a result, the expression for the three-point function can be reduced to the derivative

representation of two-point function (see Fig.(3)):
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On the contrary, in [23] the differentiation in Eq.(26) would be done with respect to m2
12,

but this would require the analytical differentiation first (since m2
12 is a function of the

Feynman parameter), and then integration over the Feynman parameter. In our case, the

integration over the Feynman parameter, and then differentiation with respect to � can be all

done numerically. Using the approach from Eq.(26), we can replace the many-point tensor

functions in the second-loop integration by the derivatives of two-point function. Taking into

account that the LoopTools libraries have numerical implementation for the regularization

of UV and IR divergences, we can perform the two-loop calculations using the two-point

functions basis and later, after the appropriate subtractions, perform the dispersive and

the Feynman integration numerically. The final step would be a numerical evaluation of

the derivative of the integrated result. Since LoopTools and FF libraries are capable of

computing tensor coefficient functions of the higher-rank tensors, we can derive the partial
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p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

p3
<latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit>

(m1)
<latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit><latexit sha1_base64="KDsy2Nh9klr97USFX8Wv1xEFS5U=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o7X1jc2t7dJOeXdv/+CwcnTcMkmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GdzO//cS04Yl6tJOUhZIMFY85JdZJQU32/Yt+perVvTnwKvELUoUCzX7lqzdIaCaZslQQY7q+l9owJ9pyKti03MsMSwkdkyHrOqqIZCbM58dO8blTBjhOtCtl8Vz9PZETacxERq5TEjsyy95M/M/rZja+CXOu0swyRReL4kxgm+DZ53jANaNWTBwhVHN3K6Yjogm1Lp+yC8FffnmVtC7rvlf3H66qjdsijhKcwhnUwIdraMA9NCEAChye4RXekEIv6B19LFrXUDFzAn+APn8AwSGN+g==</latexit>

(m2)
<latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit><latexit sha1_base64="ioWYM11wcFk7x4MJxa+x4MtZ0oA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkpSBD0WvXisYNpCG8pmu2mX7m7C7kYoob/BiwdFvPqDvPlv3LQ5aOuDgcd7M8zMCxPOtHHdb6e0sbm1vVPereztHxweVY9POjpOFaE+iXmseiHWlDNJfcMMp71EUSxCTrvh9C73u09UaRbLRzNLaCDwWLKIEWys5NfFsHk5rNbchrsAWideQWpQoD2sfg1GMUkFlYZwrHXfcxMTZFgZRjidVwappgkmUzymfUslFlQH2eLYObqwyghFsbIlDVqovycyLLSeidB2CmwmetXLxf+8fmqimyBjMkkNlWS5KEo5MjHKP0cjpigxfGYJJorZWxGZYIWJsflUbAje6svrpNNseG7De7iqtW6LOMpwBudQBw+uoQX30AYfCDB4hld4c6Tz4rw7H8vWklPMnMIfOJ8/wqaN+w==</latexit>

(m3)
<latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit><latexit sha1_base64="BcycyNZzajpeJMiVBgeKb8Nc+5E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahXkqigh6LXjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjfzO09UaRbLR5MlNBB4JFnECDZW8uticHk+qNbchjsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMT5FgZRjidVvqppgkmEzyiPUslFlQH+fzYKTqzyhBFsbIlDZqrvydyLLTORGg7BTZjvezNxP+8XmqimyBnMkkNlWSxKEo5MjGafY6GTFFieGYJJorZWxEZY4WJsflUbAje8surpH3R8NyG93BVa94WcZThBE6hDh5cQxPuoQU+EGDwDK/w5kjnxXl3PhatJaeYOYY/cD5/AMQrjfw=</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

q + p1
<latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit><latexit sha1_base64="OwtO/wco4MpT9mnsX6DI27Kl7bo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWMLXQhrLZbtqlm03cnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gZZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK/hCObqb+wxPXRiTqHscpD2I6UCISjKKV/MeztOf1qjW37s5AlolXkBoUaPaqX91+wrKYK2SSGtPx3BSDnGoUTPJJpZsZnlI2ogPesVTRmJsgnx07ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n9eJ8PoKsiFSjPkis0XRZkkmJDp56QvNGcox5ZQpoW9lbAh1ZShzadiQ/AWX14mrfO659a9u4ta47qIowxHcAyn4MElNOAWmuADAwHP8ApvjnJenHfnY95acoqZQ/gD5/MHOBaOSA==</latexit>

q + p1 + p2
<latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit><latexit sha1_base64="qVziLSQ2BhvPHFUHxs0FxmJnq7w=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBEEoewWQY9FLx4r2A9pl5JNs21okl2TrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+0crq2vrGZmGruL2zu7dfOjhsmjjVlDVoLGLdDolhgivWsNwK1k40IzIUrBWObqZ+64lpw2N1b8cJCyQZKB5xSqyTHh7Pk57vqtorlb2KNwNeJn5OypCj3it9dfsxTSVTlgpiTMf3EhtkRFtOBZsUu6lhCaEjMmAdRxWRzATZ7OAJPnVKH0exdqUsnqm/JzIijRnL0HVKYodm0ZuK/3md1EZXQcZVklqm6HxRlApsYzz9Hve5ZtSKsSOEau5uxXRINKHWZVR0IfiLLy+TZrXiexX/7qJcu87jKMAxnMAZ+HAJNbiFOjSAgoRneIU3pNELekcf89YVlM8cwR+gzx+a0I+c</latexit>

p1x̄ + p2
<latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit><latexit sha1_base64="pYWy2hsdCHiReIDX0GcQJEoIwmw=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuEfRY9OKxgv2Adl2yabYNzWZDklXL0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhZIzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlk5SRWiTJDxRnRBrypmgTcMMpx2pKI5DTtvh6Hrqtx+o0iwRd2YsqR/jgWARI9hY6V4GXi/EKnuanMmgFpQrbtWdAS0TLycVyNEIyl+9fkLSmApDONa667nS+BlWhhFOJ6VeqqnEZIQHtGupwDHVfja7eoJOrNJHUaJsCYNm6u+JDMdaj+PQdsbYDPWiNxX/87qpiS79jAmZGirIfFGUcmQSNI0A9ZmixPCxJZgoZm9FZIgVJsYGVbIheIsvL5NWreq5Ve/2vFK/yuMowhEcwyl4cAF1uIEGNIGAgmd4hTfn0Xlx3p2PeWvByWcO4Q+czx8LsJIz</latexit>

�
m2

12 + �
<latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit><latexit sha1_base64="5bZeyeQy14+gLWeUQPCZxwqTsjc=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARBKEkRdBl0Y3LCvYBTQyTyaQdOjOJMxOhhGz8FTcuFHHrZ7jzb5y2WWjrgYHDOfdw554wZVRpx/m2lpZXVtfWKxvVza3tnV17b7+jkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nvjdRyIVTcSdHqfE52ggaEwx0kYK7ENPPUid8/tGkLuN4sxjJhuhIrBrTt2ZAi4StyQ1UKIV2F9elOCME6ExQ0r1XSfVfo6kppiRoupliqQIj9CA9A0ViBPl59MDCnhilAjGiTRPaDhVfydyxJUa89BMcqSHat6biP95/UzHl35ORZppIvBsUZwxqBM4aQNGVBKs2dgQhCU1f4V4iCTC2nRWNSW48ycvkk6j7jp19/a81rwq66iAI3AMToELLkAT3IAWaAMMCvAMXsGb9WS9WO/Wx2x0ySozB+APrM8fdziWTg==</latexit>

m3
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Figure 3: Reduction of the triangle graph by the derivative representation of self-energy.

Eqs.(11) and (12) as some representation of the two-point tensor coefficient functions. This

can be achieved if we combine Feynman trick [8, 9] with derivative representation of the

many-point functions. Let us now consider three-, four- and five-point functions separately.

We start with the scalar three-point function and later consider results for the Ci,ij,ijk

Passarino-Veltman functions. The general expression for the three-point scalar function is

given by:

C0 ⌘ C0

�
p21, p

2
2, (p1 + p2)

2 ,m2
1,m

2
2,m

2
3

�
=

(22)

µ4�D

i⇡D/2

ˆ
dDq

1

[q2 � m2
1]

⇥
(q + p1)

2 � m2
2

⇤ ⇥
(q + p1 + p2)

2 � m2
3

⇤ .

With the help of Feynman trick, we can join the first two propagators in Eq.22, and after

shifting momentum q = ⌧ � p1 � p2, we can write

C0 =
µ4�D

i⇡D/2

1ˆ
0

dx

ˆ
dD⌧

1
⇥
(⌧ � (p1x̄+ p2))

2 � m2
12

⇤2
[⌧ 2 � m2

3]

(23)

m2
12 = m2

1x̄+m2
2x � p21xx̄,

where x̄ = 1 � x. Term
�
(⌧ � (p1x̄+ p2))

2 � m2
12

��2 can be replaced af-

ter shifting mass m2
12 by a small parameter �:

�
(⌧ � (p1x̄+ p2))

2 � m2
12

��2
=

lim
�!0

@
@�

�
(⌧ � (p1x̄+ p2))

2 � (m2
12 + �)

��1. As a result, the expression for the three-point

function can be reduced to the derivative representation of two-point function (see Fig.(3)):
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C0 =
µ4�D

i⇡D/2
lim
�!0

@

@�

1ˆ
0

dx

ˆ
dD⌧

1⇥
(⌧ � (p1x̄+ p2))

2 � (m2
12 + �)

⇤
[⌧ 2 � m2

3]
=

(24)

lim
�!0

@

@�

1ˆ
0

dx B0

�
(p1x̄+ p2)

2 ,m2
3,m

2
12 + �

�
.

On the contrary, in [9] the differentiation in Eq.(24) would be done with respect to m2
12, but

this would require the analytical differentiation first (since m2
12 is a function of the Feynman

parameter), and then integration over the Feynman parameter. In our case, the integration

over the Feynman parameter, and then differentiation with respect to � can be all done

numerically. Using approach in Eq.(24), we can replace the many-point tensor functions

in the second-loop integration by the derivatives of two-point function. Taking into the

account that the LoopTools libraries have numerical implementation of regularization of UV

and IR divergencies, we can perform the two-loop calculations using the two-point functions

basis and later, after the appropriate subtractions, perform the dispersive and the Feynman

integration numerically. The final step would be a numerical evaluation of the derivative

of integrated result. Since LoopTools and FF libraries are capable of computing tensor

coefficient functions of the higher-rank tensors, we can derive the partial tensor reduction

for the three-point function in terms of the two-point basis. For the function Cµ1...µN , we

can write:

Cµ1...µN =
µ4�D

i⇡D/2

ˆ
dDq

qµ1 ...qµN

[q2 � m2
1]

⇥
(q + p1)

2 � m2
2

⇤ ⇥
(q + p1 + p2)

2 � m2
3

⇤ . (25)

For the vector Cµ, we can use the tensor decomposition and in parallel apply the Feynman

trick on the right hand side of Eq.(25). After using derivative approach in Eq.(24), and

shifting momenta as before, we get:

p1µC1 + (p1µ + p2µ)C2 = lim
�!0

@

@�

1ˆ
0

dx [Bµ � (p1µ + p2µ)B0] , (26)

where B0,µ ⌘ B0,µ

�
(p1x̄+ p2)

2 ,m2
3,m

2
12 + �

�
. Using the tensor decomposition for Bµ =

� (p1µx̄+ p2µ)B1, and matching terms in front of p1µ and p2µ, we can solve for C1,2 in terms
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For the vector Cµ, we can use the tensor decomposition and in parallel apply the Feynman

trick on the right hand side of Eq.(25). After using derivative approach in Eq.(24), and

shifting momenta as before, we get:

p1µC1 + (p1µ + p2µ)C2 = lim
�!0

@
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1ˆ
0

dx [Bµ � (p1µ + p2µ)B0] , (26)

where B0,µ ⌘ B0,µ

�
(p1x̄+ p2)
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12 + �

�
. Using the tensor decomposition for Bµ =

� (p1µx̄+ p2µ)B1, and matching terms in front of p1µ and p2µ, we can solve for C1,2 in terms
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of B0,1 functions:

C1 = lim
�!0

@

@�

1ˆ
0

dxB1x

(27)

C2 = � lim
�!0

@

@�

1ˆ
0

dx [B0 +B1] .

The same idea can be extrapolated to the higher orders of the three-point functions. The

results for the Cµ⌫ and Cµ⌫↵ partial reduction are given in Appendix A. An important

advantage of the partial tensor reduction is that we can substantially reduce a size of the

final expressions in the two-loop integrals. The reduction of the three-point functions to

the two-point basis also can be employed in the dispersive representation of C0,µ,µ⌫,µ⌫↵which

could prove helpful if we use triangle sub-loop insertion.

For the four-point function we will use an analogous approach. We start with the general

structure of scalar D0 function:

D0 ⌘ D0

�
p21, p

2
2, p

2
3, p

2
4, (p1 + p2)

2 , (p2 + p3)
2 ,m2

1,m
2
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2
3,m

2
4

�
=
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ˆ
dDq

1

[q2 � m2
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⇥
(q + p1)
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2
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(q + p1 + p2)

2 � m2
3

⇤ ⇥
(q + p1 + p2 + p3)

2 � m2
4

⇤ .

In this case, we join the first three propagators, and after shifting momentum q = ⌧�
3
⌃
i=1

pi,

we get:

D0 = 2
µ4�D

i⇡D/2

1ˆ
0

dx

1�xˆ
0

dy

ˆ
dD⌧

1
⇥
(⌧ � (p1 (x̄ � y) + p2ȳ + p3))

2 � m2
123

⇤3
[⌧ 2 � m2

4]

(28)

m2
123 = m2

1 (x̄ � y) +m2
2x+m2

3y � p21xx̄ � p212yȳ + 2xy (p1p12)

p12 = p1 + p2.

Obviously, the reduction to the two-point B0 function is achieved by the second-order dif-
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p12 = p1 + p2.

Obviously, the reduction to the two-point B0 function is achieved by the second-order dif-

Vector case:

Applying tensor decomposition to both sides of above equation:

Matching coefficients in front of p1,2, we get:
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C11 = ÎC
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@
@�

´ 1
0 dx..., we can write

Cµ⌫ :
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of B0,1 functions:

C1 = lim
�!0

@

@�

1ˆ
0

dxB1x

(27)

C2 = � lim
�!0

@

@�

1ˆ
0

dx [B0 +B1] .

The same idea can be extrapolated to the higher orders of the three-point functions. The

results for the Cµ⌫ and Cµ⌫↵ partial reduction are given in Appendix A. An important

advantage of the partial tensor reduction is that we can substantially reduce a size of the

final expressions in the two-loop integrals. The reduction of the three-point functions to

the two-point basis also can be employed in the dispersive representation of C0,µ,µ⌫,µ⌫↵which

could prove helpful if we use triangle sub-loop insertion.

For the four-point function we will use an analogous approach. We start with the general

structure of scalar D0 function:

D0 ⌘ D0

�
p21, p

2
2, p

2
3, p

2
4, (p1 + p2)

2 , (p2 + p3)
2 ,m2

1,m
2
2,m

2
3,m

2
4

�
=

µ4�D

i⇡D/2

ˆ
dDq

1

[q2 � m2
1]

⇥
(q + p1)

2 � m2
2

⇤ ⇥
(q + p1 + p2)

2 � m2
3

⇤ ⇥
(q + p1 + p2 + p3)

2 � m2
4

⇤ .

In this case, we join the first three propagators, and after shifting momentum q = ⌧�
3
⌃
i=1

pi,

we get:

D0 = 2
µ4�D

i⇡D/2

1ˆ
0

dx

1�xˆ
0

dy

ˆ
dD⌧

1
⇥
(⌧ � (p1 (x̄ � y) + p2ȳ + p3))

2 � m2
123

⇤3
[⌧ 2 � m2

4]

(28)

m2
123 = m2

1 (x̄ � y) +m2
2x+m2

3y � p21xx̄ � p212yȳ + 2xy (p1p12)

p12 = p1 + p2.

Obviously, the reduction to the two-point B0 function is achieved by the second-order dif-
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1Z
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dx

x̄Z

0

dyB0

h
(p1 (x̄� y) + p2ȳ + p3)

2 ,m2
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ÎD = lim

�!0

@2

@�2

Z 1

0
dx

Z x̄

0
dy...

<latexit sha1_base64="zvjRctdDOp64ulXyH2uCZ7gbqmc="></latexit><latexit sha1_base64="zvjRctdDOp64ulXyH2uCZ7gbqmc="></latexit><latexit sha1_base64="zvjRctdDOp64ulXyH2uCZ7gbqmc="></latexit><latexit sha1_base64="zvjRctdDOp64ulXyH2uCZ7gbqmc="></latexit>

23

Acknowledgments

The author is grateful to S. Barkanova, A. Czarnecki and M. Vanderhaeghen for the

fruitful and exciting discussions. The author would also like to express a special thanks to

the Mainz Institute for Theoretical Physics (MITP) for its hospitality and support. This

work was supported by the Natural Sciences and Engineering Research Council (NSERC)

of Canada.

V. APPENDIX

A. Cµ⌫ and Cµ⌫↵

With the help of operator ÎC = lim�!0
@
@�

´ 1
0 dx..., we can write

Cµ⌫ :

C00 = ÎC [B00] C12 = �ÎC [(B1 +B11) x]

C11 = ÎC
⇥
B11x

2
⇤

C22 = ÎC [B0 + 2B1 +B11] .

Cµ⌫↵:

C001 = ÎC [B001x] C112 = �ÎC
⇥
(B11 +B111) x

2
⇤

C002 = �ÎC [B00 +B001] C122 = ÎC [(B1 + 2B11 +B111) x]

C111 = ÎC
⇥
B111x

3
⇤

C222 = �ÎC [B0 + 3 (B1 +B11) + B111] .

Two point functions Bi,ij,ijk have the following arguments: Bi,ij,ijk ⌘

Bi,ij,ijk

⇥
(p1x̄+ p2)

2 ,m2
3,m

2
12 + �

⇤
.

B. Dµ, Dµ⌫, Dµ⌫⇢ and Dµ⌫⇢�

Introducing operator ÎD = lim�!0
@2

@�2

´ 1
0 dx
´ 1�x

0 dy..., we list only the final results

Dµ :

D1 = ÎD [B1x]

D2 = ÎD [B1y]

D3 = �ÎD [B0 +B1] .
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Dµ⌫ :

D00 = ÎD [B00] D33 = ÎD [B0 + 2B1 +B11]

D11 = ÎD
⇥
B11x

2
⇤

D12 = ÎD [B11xy]

D22 = ÎD
⇥
B11y

2
⇤

D13 = �ÎD [(B1 +B11) x]

D23 = �ÎD [(B1 +B11) y] .

Dµ⌫⇢:

D001 = ÎD [B001x] D122 = ÎD
⇥
B111xy

2
⇤

D002 = ÎD [B001y] D123 = �ÎD [(B11 +B111) xy]

D003 = �ÎD [B00 +B001] D222 = ÎD
⇥
B111y

3
⇤

D111 = ÎD
⇥
B111x

3
⇤

D223 = �ÎD
⇥
(B11 +B111) y

2
⇤

D112 = ÎD
⇥
B111x

2y
⇤

D233 = ÎD [(B1 + 2B11 +B111) y]

D113 = �ÎD
⇥
(B11 +B111) x

2
⇤

D333 = �ÎD [B0 + 3 (B1 +B11) + B111] .

Dµ⌫⇢�:

D0000 = ÎD [B0000] D1123 = �ÎD
⇥
(B111 +B1111) x

2y
⇤

D0011 = ÎD
⇥
B0011x

2
⇤

D1133 = ÎD
⇥
(B11 + 2B111 +B1111) x

2
⇤

D0012 = ÎD [B0011xy] D1222 = ÎD
⇥
B1111xy

3
⇤

D0013 = �ÎD [(B001 +B1111) x] D1223 = �ÎD
⇥
(B111 +B1111) xy

2
⇤

D0022 = ÎD
⇥
B0011x

2
⇤

D1233 = ÎD [(B11 + 2B111 +B1111) xy]

D0023 = �ÎD [(B001 +B1111) y] D1333 = �ÎD [(B1 + 3 (B11 +B111) + B1111) x]

D0033 = ÎD [B00 + 2B001 +B0011] D2222 = ÎD
⇥
B1111y

4
⇤

D1111 = ÎD
⇥
B1111x

4
⇤

D2223 = �ÎD
⇥
(B111 +B1111) y

3
⇤

D1112 = ÎD
⇥
B1111x

3y
⇤

D2233 = ÎD
⇥
(B11 + 2B111 +B1111) y

2
⇤

D1113 = �ÎD
⇥
(B111 +B1111) x

3
⇤

D2333 = �ÎD [(B1 + 3 (B11 +B111) + B1111) y]

D1122 = ÎD
⇥
B1111x

2y2
⇤

D3333 = ÎD [(B0 + 4 (B1 +B111) + 6B11 +B1111)] .

Two point functions Bi,ij,ijk,ijkl have the following arguments: Bi,ij,ijk,ijkl ⌘

Bi,ij,ijk,ijkl

⇥
(p1 (x̄ � y) + p2ȳ + p3)

2 ,m2
4,m

2
123 + �

⇤
. As it can be seen reduction of Dijkl uses

B0000, B0011 and B1111 functions, which can be evaluated using [6] including the cases of

imaginary masses.
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D001 = ÎD [B001x] D122 = ÎD
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⇥
B1111xy

3
⇤
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⇥
B0011x

2
⇤
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D3333 = ÎD [(B0 + 4 (B1 +B111) + 6B11 +B1111)] .

Two point functions Bi,ij,ijk,ijkl have the following arguments: Bi,ij,ijk,ijkl ⌘

Bi,ij,ijk,ijkl

⇥
(p1 (x̄ � y) + p2ȳ + p3)
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Figure 4: Examples of the triangle sub-loop in two-loops topology. In general, triangle could be

constructed around any vertex of the second loop.

The same ideas can be extrapolated in the case of the triangle-type of insertions in the

self-energy, vertex or box diagrams.

B. Triangle Sub-Loop

Examples of the triangle sub-loop insertion in two-loops topology is shown on Fig.(4).

Our starting point here would be to construct the dispersive representation of the three-

point function, which later could be used in the second-loop integration. To simplify, we

will consider the case then one of the external legs of the triangle insertion is put on-shell

(see Fig.(5)). This could be a case shown on Fig.(4), for the triangle insertion in the box

acting as the second loop. Considering that all particles in the loop are scalars, graph on

Fig.(5), is a three-point scalar function, and using Eq.(22) notation, we can write:

C0

�
m2, q22, (q2 � k)2 ,m2

0,m
2,m2

�
=

µ4�D

i⇡D/2

ˆ
dDq1

[q21 � m2
0]

⇥
(q1 � k)2 � m2

⇤ ⇥
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2 � m2
⇤ ,

(30)
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<latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit><latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit><latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit><latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit>

(m)
<latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit>

(m)
<latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit>

(m)
<latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit>

(m)
<latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit>

(m0)
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Figure 5: Triangle insertion with one of the legs on-shell. Here, q2 is the second loop integration

momentum.

where we used p1 = �k, p2 = q2 and p3 = k � q2. In order to replace the three-point

function in Eq.(30) by the dispersive representation [cite S-matrix], we can again use the

Feynman trick and join the first two propagators. It is important to apply the Feynman

trick to the propagators without the second-loop momenta, otherwise it would become a

part of the effective mass m12. If necessary, an appropriate shift of the momentum can be

done to isolate the propagators with momentum of the first loop only. Using Eq.(24), we

can write:
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(31)

m2
12 = m2

0x̄+m2x2.

The two-point function can be easily written as a dispersion integral and substituted into

Eq.(31):
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(32)

The branch point of the two-point function is on the real axes (m2
12 > 0), and hence the

dispersion integral in Eq.(32) is well defined. Sine B0 function is UV-divergent, the integral in
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Figure 4: Examples of the triangle sub-loop in two-loops topology. In general, triangle could be

constructed around any vertex of the second loop.

The same ideas can be extrapolated in the case of the triangle-type of insertions in the

self-energy, vertex or box diagrams.

B. Triangle Sub-Loop

Examples of the triangle sub-loop insertion in two-loops topology is shown on Fig.(4).

Our starting point here would be to construct the dispersive representation of the three-

point function, which later could be used in the second-loop integration. To simplify, we

will consider the case then one of the external legs of the triangle insertion is put on-shell

(see Fig.(5)). This could be a case shown on Fig.(4), for the triangle insertion in the box

acting as the second loop. Considering that all particles in the loop are scalars, graph on

Fig.(5), is a three-point scalar function, and using Eq.(22) notation, we can write:
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ˆ
dDq1
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⇥
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⇤ ⇥
(q1 � k + q2)

2 � m2
⇤ ,

(30)
join two propagators without q2
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<latexit sha1_base64="qhslseUcnHgtjBlHzeximQc541E=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4sSRF0GXBjcsKpi20oUymN+2QySTO3AgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QSq4Rsf5skpr6xubW+Xtys7u3v5B9fCorZNMMfBYIhLVDagGwSV4yFFAN1VA40BAJ4huZn7nEZTmibzHSQp+TEeSh5xRNJIXXTwMGoNqzak7c9irxC1IjRRoDarf/WHCshgkMkG17rlOin5OFXImYFrpZxpSyiI6gp6hksag/Xz+7NQ+M8rQDhNlRqI9V39f5DTWehIHZjOmONbL3kz81wsUjQCX0jG89nMu0wxBskV4mAkbE3vWhj3kChiKiSGUKW7+t9mYKsrQdFYxxbjLNaySdqPuOnX37rLWbBQVlckJOSXnxCVXpEluSYt4hBFOnskLebWerDfr3fpYrJas4uaY/IH1+QNxW5ae</latexit><latexit sha1_base64="qhslseUcnHgtjBlHzeximQc541E=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4sSRF0GXBjcsKpi20oUymN+2QySTO3AgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QSq4Rsf5skpr6xubW+Xtys7u3v5B9fCorZNMMfBYIhLVDagGwSV4yFFAN1VA40BAJ4huZn7nEZTmibzHSQp+TEeSh5xRNJIXXTwMGoNqzak7c9irxC1IjRRoDarf/WHCshgkMkG17rlOin5OFXImYFrpZxpSyiI6gp6hksag/Xz+7NQ+M8rQDhNlRqI9V39f5DTWehIHZjOmONbL3kz81wsUjQCX0jG89nMu0wxBskV4mAkbE3vWhj3kChiKiSGUKW7+t9mYKsrQdFYxxbjLNaySdqPuOnX37rLWbBQVlckJOSXnxCVXpEluSYt4hBFOnskLebWerDfr3fpYrJas4uaY/IH1+QNxW5ae</latexit><latexit sha1_base64="qhslseUcnHgtjBlHzeximQc541E=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4sSRF0GXBjcsKpi20oUymN+2QySTO3AgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QSq4Rsf5skpr6xubW+Xtys7u3v5B9fCorZNMMfBYIhLVDagGwSV4yFFAN1VA40BAJ4huZn7nEZTmibzHSQp+TEeSh5xRNJIXXTwMGoNqzak7c9irxC1IjRRoDarf/WHCshgkMkG17rlOin5OFXImYFrpZxpSyiI6gp6hksag/Xz+7NQ+M8rQDhNlRqI9V39f5DTWehIHZjOmONbL3kz81wsUjQCX0jG89nMu0wxBskV4mAkbE3vWhj3kChiKiSGUKW7+t9mYKsrQdFYxxbjLNaySdqPuOnX37rLWbBQVlckJOSXnxCVXpEluSYt4hBFOnskLebWerDfr3fpYrJas4uaY/IH1+QNxW5ae</latexit><latexit sha1_base64="qhslseUcnHgtjBlHzeximQc541E=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4sSRF0GXBjcsKpi20oUymN+2QySTO3AgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QSq4Rsf5skpr6xubW+Xtys7u3v5B9fCorZNMMfBYIhLVDagGwSV4yFFAN1VA40BAJ4huZn7nEZTmibzHSQp+TEeSh5xRNJIXXTwMGoNqzak7c9irxC1IjRRoDarf/WHCshgkMkG17rlOin5OFXImYFrpZxpSyiI6gp6hksag/Xz+7NQ+M8rQDhNlRqI9V39f5DTWehIHZjOmONbL3kz81wsUjQCX0jG89nMu0wxBskV4mAkbE3vWhj3kChiKiSGUKW7+t9mYKsrQdFYxxbjLNaySdqPuOnX37rLWbBQVlckJOSXnxCVXpEluSYt4hBFOnskLebWerDfr3fpYrJas4uaY/IH1+QNxW5ae</latexit>

k � q1
<latexit sha1_base64="exfthvYHETnTPKsnWVEAFcJUpQs=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwY0mKoMuCG5cVTFtoQ5lMb9ohk0mcmQgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QcqZ0o7zZZXW1jc2t8rblZ3dvf2D6uFRWyWZpOjRhCeyGxCFnAn0NNMcu6lEEgccO0F0M/M7jygVS8S9nqTox2QkWMgo0UbyoouHgTuo1py6M4e9StyC1KBAa1D97g8TmsUoNOVEqZ7rpNrPidSMcpxW+pnClNCIjLBnqCAxKj+fPzu1z4wytMNEmhHanqu/L3ISKzWJA7MZEz1Wy95M/NcLJIlQL6Xr8NrPmUgzjYIuwsOM2zqxZ23YQyaRaj4xhFDJzP82HRNJqDadVUwx7nINq6TdqLtO3b27rDUbRUVlOIFTOAcXrqAJt9ACDygweIYXeLWerDfr3fpYrJas4uYY/sD6/AFvw5ad</latexit><latexit sha1_base64="exfthvYHETnTPKsnWVEAFcJUpQs=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwY0mKoMuCG5cVTFtoQ5lMb9ohk0mcmQgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QcqZ0o7zZZXW1jc2t8rblZ3dvf2D6uFRWyWZpOjRhCeyGxCFnAn0NNMcu6lEEgccO0F0M/M7jygVS8S9nqTox2QkWMgo0UbyoouHgTuo1py6M4e9StyC1KBAa1D97g8TmsUoNOVEqZ7rpNrPidSMcpxW+pnClNCIjLBnqCAxKj+fPzu1z4wytMNEmhHanqu/L3ISKzWJA7MZEz1Wy95M/NcLJIlQL6Xr8NrPmUgzjYIuwsOM2zqxZ23YQyaRaj4xhFDJzP82HRNJqDadVUwx7nINq6TdqLtO3b27rDUbRUVlOIFTOAcXrqAJt9ACDygweIYXeLWerDfr3fpYrJas4uYY/sD6/AFvw5ad</latexit><latexit sha1_base64="exfthvYHETnTPKsnWVEAFcJUpQs=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwY0mKoMuCG5cVTFtoQ5lMb9ohk0mcmQgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QcqZ0o7zZZXW1jc2t8rblZ3dvf2D6uFRWyWZpOjRhCeyGxCFnAn0NNMcu6lEEgccO0F0M/M7jygVS8S9nqTox2QkWMgo0UbyoouHgTuo1py6M4e9StyC1KBAa1D97g8TmsUoNOVEqZ7rpNrPidSMcpxW+pnClNCIjLBnqCAxKj+fPzu1z4wytMNEmhHanqu/L3ISKzWJA7MZEz1Wy95M/NcLJIlQL6Xr8NrPmUgzjYIuwsOM2zqxZ23YQyaRaj4xhFDJzP82HRNJqDadVUwx7nINq6TdqLtO3b27rDUbRUVlOIFTOAcXrqAJt9ACDygweIYXeLWerDfr3fpYrJas4uYY/sD6/AFvw5ad</latexit><latexit sha1_base64="exfthvYHETnTPKsnWVEAFcJUpQs=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwY0mKoMuCG5cVTFtoQ5lMb9ohk0mcmQgldOMPuNU/cCdu/RN/wO9w2mahrQcuHM65l3M5QcqZ0o7zZZXW1jc2t8rblZ3dvf2D6uFRWyWZpOjRhCeyGxCFnAn0NNMcu6lEEgccO0F0M/M7jygVS8S9nqTox2QkWMgo0UbyoouHgTuo1py6M4e9StyC1KBAa1D97g8TmsUoNOVEqZ7rpNrPidSMcpxW+pnClNCIjLBnqCAxKj+fPzu1z4wytMNEmhHanqu/L3ISKzWJA7MZEz1Wy95M/NcLJIlQL6Xr8NrPmUgzjYIuwsOM2zqxZ23YQyaRaj4xhFDJzP82HRNJqDadVUwx7nINq6TdqLtO3b27rDUbRUVlOIFTOAcXrqAJt9ACDygweIYXeLWerDfr3fpYrJas4uYY/sD6/AFvw5ad</latexit>

k � q1 � q2
<latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit><latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit><latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit><latexit sha1_base64="ABp9VXDRFq4RREHqAgpXpPe/gY8=">AAACBHicbVDLSgNBEJz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrTK8Qllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJoIb9LwvZ2V1bX1js7BV3N7Z3dsvHRw2TZxqBg0Wi1i3Q2pAcAUN5CignWigMhTQCkfXU7/1CNrwWN3hOIFA0oHiEWcUrXQ/On/o+XaqvVLZq3gzuMvEz0mZ5Kj3St/dfsxSCQqZoMZ0fC/BIKMaORMwKXZTAwllIzqAjqWKSjBBNnt44p5ape9Gsbaj0J2pvy8yKo0Zy9BuSopDs+hNxX+9UNMR4EI6RldBxlWSIig2D49S4WLsThtx+1wDQzG2hDLN7f8uG1JNGdreirYYf7GGZdKsVnyv4t9elGvVvKICOSYn5Iz45JLUyA2pkwZhRJJn8kJenSfnzXl3PuarK05+c0T+wPn8Ae8Bl/Q=</latexit>

(m)
<latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit>

(m)
<latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit><latexit sha1_base64="WlykW/J+yAD0/Jmc5C/WMfjqyxg=">AAAB/nicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY8BLx4jmgckS5idzCZDZmeXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLWVvf2NzaLuwUd/f2Dw5LR8ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zua3H7k2IlYPOEm4H9GhEqFgFK10X4ku+qWyW3XnIKvEy0kZcjT6pe/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81fnZJzqwxIGGs7Cslc/X2R0ciYSRTYzYjiyCx7M/FfL9B0zHEpHcNrPxMqSZErtggPU0kwJrMuyEBozlBOLKFMC/s/YSOqKUPbWNEW4y3XsEpatarnVr27y3K9lldUgFM4gwp4cAV1uIUGNIHBEJ7hBV6dJ+fNeXc+FqtrTn5zAn/gfP4AxeyVrg==</latexit>

(m)
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Figure 5: Triangle insertion with one of the legs on-shell. Here, q2 is the second loop integration

momentum.

where we used p1 = �k, p2 = q2 and p3 = k � q2. In order to replace the three-point

function in Eq.(30) by the dispersive representation [cite S-matrix], we can again use the

Feynman trick and join the first two propagators. It is important to apply the Feynman

trick to the propagators without the second-loop momenta, otherwise it would become a

part of the effective mass m12. If necessary, an appropriate shift of the momentum can be

done to isolate the propagators with momentum of the first loop only. Using Eq.(24), we

can write:

C0

�
m2, q22, (q2 � k)2 ,m2

0,m
2,m2

�
= lim

�!0

@

@�

1ˆ
0

dx B0

�
(q2 � kx̄)2 ,m2

3,m
2
12 + �

�

(31)

m2
12 = m2

0x̄+m2x2.

The two-point function can be easily written as a dispersion integral and substituted into

Eq.(31):

C0

�
m2, q22, (q2 � k)2 ,m2

0,m
2,m2

�
= lim

�!0

@

@�

1ˆ
0

dx

⇤2ˆ
✓
m3+(m2

12+�)
1/2

◆2

ds
=B0 (s,m2

3,m
2
12 + �)

s � (q2 � kx̄)2 � i✏
.

(32)

The branch point of the two-point function is on the real axes (m2
12 > 0), and hence the

dispersion integral in Eq.(32) is well defined. Sine B0 function is UV-divergent, the integral in

C0

⇣
m2, q22 , (q2 � k)2 ,m2

0,m
2,m2

⌘
=

1

⇡
lim
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@

@�

1Z

0

dx

⇤2Z

⇣
m3+(m2

12+�)1/2
⌘2

ds
=B0

�
s,m2

3,m
2
12 + �

�

s� (q2 � kx̄)2 � i✏
.
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Figure 6: Comparison of the results obtained using LoopTools (solid line) and dispersion integral

in Eq.(32) (dots). Here, we have used for m0 = 1.2 GeV, m = 0.1 GeV and (k · q2) = �3.4 GeV2.

Eq.(32) would diverge, which is addressed by introducing a cutoff ⇤. After taking numerical

derivative ⇤ dependence will cancel. We checked numerically that final result in Eq.(32)

is in fact does not depend on the cutoff parameter ⇤. Using LoopTools libraries we can

compare left and right hand parts of the Eq.(32), and see that agreement is quite good (see

Fig.(6)). In general there will be a cases when m2
12,123 could become negative for the specific

values of Feynman parameters or external momenta. This requires additional investigation

on dispersive representation of two-point function with the imaginary mass. For now, in

cases when m2
12,123 becomes negative, we replace m2

12,123 + � by
��m2

12,123

�� + �. Using idea

outlined in Eq.(32), we can also derive dispersive representation for the higher order three-

point function. With the help of Eq.(27) and Appendix A, we show in Figs.(7) results for

the C1,2 and C00,11,12,22 functions. Since C00 is UV divergent, we obtained finite result after

subtraction at q22 = 0. Consistency of the results with LoopTools is quite good (see Fig.(8)).

We also have tested third rank three point functions and found an excellent agreement.

In general, we can write that triangle sub-loop can be replaced by the following effective
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Figure 7: Comparison of the C1 and C2 functions calculated from dispersion integrals (dots) and

LoopTools (solid line). Masses and external momenta have the same values as for Fig.(6)

coupling

� = D̂


=F (s,m2

3,m
2
12 + �)

s � (p2 + p1x̄)
2 � i✏

�

(33)

m2
12 = m2

1x̄+m2
2x � p21xx̄.

Operator D̂ is defined as D̂ = lim�!0
@
@�

´ 1
0 dx
´ ⇤2
✓
m3+(m2

12+�)
1/2

◆2 ds.... Momentum p1 can be

a combination of external momenta only. Momentum p2 can contain integration momentum

of the second loop. Structure of the function =F (....) would depend on the nature of the

particles appearing in the triangle sub-loop and is specific to the process. If subtractions

are possible at the sub-loop level, then Eq.(33) have to be modified as follows:

�̂ = D̂

"
=F (s,m2

3,m
2
12 + �)

⇥
(p2 + p1x̄)

2 � p21x̄
2
⇤

⇥
s � (p2 + p1x̄)

2 � i✏
⇤
[s � p21x̄

2]

#
. (34)

The general algorithm of calculations with the triangle sub-loop insertions could be

summarized as follows. First, calculate one-loop triangle insertion in Passarino-

Veltman basis. Next, replace all three-point functions by dispersive representa-

tion using rotation of the arguments, so momentum p1 does not enter the second-

loop integral. After that, add the term
�
s � (p2 + p1x̄)

2 � i✏
��1 from Eq.(33), or
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Figure 8: Comparison of the C00,11,12,22 functions calculated from dispersion integrals (dots) and

LoopTools (solid line). Masses and external momenta have the same values as for Fig.(6)

⇥
(p2 + p1x̄)

2 � p21x̄
2
⇤ ⇥
s � (p2 + p1x̄)

2 � i✏
⇤�1

[s � p21x̄
2]�1 from Eq.(34) to the second-loop in-

tegration. The next stage is to get the second-loop integral, again in Passarino-Veltman

basis, and rewrite three-, four- and five-point functions in the two-point basis. After that,

apply the subtractions for the second loop using counterterms in a given renormalization

scheme. The final stage is to evaluate the dispersion and Feynman parameters integrals,

and do numerical differentiation at least once.
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Figure 8: Comparison of the C00,11,12,22 functions calculated from dispersion integrals (dots) and

LoopTools (solid line). Masses and external momenta have the same values as for Fig.(6)

⇥
(p2 + p1x̄)

2 � p21x̄
2
⇤ ⇥
s � (p2 + p1x̄)

2 � i✏
⇤�1

[s � p21x̄
2]�1 from Eq.(34) to the second-loop in-

tegration. The next stage is to get the second-loop integral, again in Passarino-Veltman

basis, and rewrite three-, four- and five-point functions in the two-point basis. After that,

apply the subtractions for the second loop using counterterms in a given renormalization

scheme. The final stage is to evaluate the dispersion and Feynman parameters integrals,

and do numerical differentiation at least once.
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Figure 6: Comparison of the results obtained using LoopTools (solid line) and dispersion integral

in Eq.(32) (dots). Here, we have used for m0 = 1.2 GeV, m = 0.1 GeV and (k · q2) = �3.4 GeV2.

Eq.(32) would diverge, which is addressed by introducing a cutoff ⇤. After taking numerical

derivative ⇤ dependence will cancel. We checked numerically that final result in Eq.(32)

is in fact does not depend on the cutoff parameter ⇤. Using LoopTools libraries we can

compare left and right hand parts of the Eq.(32), and see that agreement is quite good (see

Fig.(6)). In general there will be a cases when m2
12,123 could become negative for the specific

values of Feynman parameters or external momenta. This requires additional investigation

on dispersive representation of two-point function with the imaginary mass. For now, in

cases when m2
12,123 becomes negative, we replace m2

12,123 + � by
��m2

12,123

�� + �. Using idea

outlined in Eq.(32), we can also derive dispersive representation for the higher order three-

point function. With the help of Eq.(27) and Appendix A, we show in Figs.(7) results for

the C1,2 and C00,11,12,22 functions. Since C00 is UV divergent, we obtained finite result after

subtraction at q22 = 0. Consistency of the results with LoopTools is quite good (see Fig.(8)).

We also have tested third rank three point functions and found an excellent agreement.

In general, we can write that triangle sub-loop can be replaced by the following effective
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Figure 4: Examples of the triangle sub-loop in two-loops topology. In general, triangle could be

constructed around any vertex of the second loop.

The same ideas can be extrapolated in the case of the triangle-type of insertions in the

self-energy, vertex or box diagrams.

B. Triangle Sub-Loop

Examples of the triangle sub-loop insertion in two-loops topology is shown on Fig.(4).

Our starting point here would be to construct the dispersive representation of the three-

point function, which later could be used in the second-loop integration. To simplify, we

will consider the case then one of the external legs of the triangle insertion is put on-shell

(see Fig.(5)). This could be a case shown on Fig.(4), for the triangle insertion in the box

acting as the second loop. Considering that all particles in the loop are scalars, graph on

Fig.(5), is a three-point scalar function, and using Eq.(22) notation, we can write:

C0

�
m2, q22, (q2 � k)2 ,m2

0,m
2,m2

�
=

µ4�D

i⇡D/2

ˆ
dDq1

[q21 � m2
0]

⇥
(q1 � k)2 � m2

⇤ ⇥
(q1 � k + q2)

2 � m2
⇤ ,

(30)
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Figure 7: Comparison of the C1 and C2 functions calculated from dispersion integrals (dots) and

LoopTools (solid line). Masses and external momenta have the same values as for Fig.(6)

coupling

� = D̂


=F (s,m2

3,m
2
12 + �)

s � (p2 + p1x̄)
2 � i✏

�

(33)

m2
12 = m2

1x̄+m2
2x � p21xx̄.

Operator D̂ is defined as D̂ = lim�!0
@
@�

´ 1
0 dx
´ ⇤2
✓
m3+(m2

12+�)
1/2

◆2 ds.... Momentum p1 can be

a combination of external momenta only. Momentum p2 can contain integration momentum

of the second loop. Structure of the function =F (....) would depend on the nature of the

particles appearing in the triangle sub-loop and is specific to the process. If subtractions

are possible at the sub-loop level, then Eq.(33) have to be modified as follows:

�̂ = D̂

"
=F (s,m2

3,m
2
12 + �)

⇥
(p2 + p1x̄)

2 � p21x̄
2
⇤

⇥
s � (p2 + p1x̄)

2 � i✏
⇤
[s � p21x̄

2]

#
. (34)

The general algorithm of calculations with the triangle sub-loop insertions could be

summarized as follows. First, calculate one-loop triangle insertion in Passarino-

Veltman basis. Next, replace all three-point functions by dispersive representa-

tion using rotation of the arguments, so momentum p1 does not enter the second-

loop integral. After that, add the term
�
s � (p2 + p1x̄)

2 � i✏
��1 from Eq.(33), or
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Subtracted vertex at zero momentum:
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p2 (GeV)2 Eq.(36) LoopTools

-5.0 0.147987 - 0.079999 i 0.147988 - 0.079999 i

-1.0 0.127835 - 0.037405 i 0.127836 - 0.037405 i

-0.5 0.124874 - 0.034242 i 0.124875 - 0.034242 i

0.5 0.119143 - 0.028889 i 0.119144 - 0.028889 i

1.0 0.116402 - 0.026626 i 0.116403 - 0.026626 i

5.0 0.097877 - 0.014968 i 0.097878 - 0.014968 i

10.0 0.081819 - 0.008497 i 0.081820 - 0.008497 i

50.0 0.039036 - 0.000911 i 0.039037 - 0.000911 i

Table II: Comparison of the results for lim�!0
@
@�B0(p2,m2

1,�|m2
2| + �) obtained in Eq.(36) and

LoopTools.

as a result perform dispersion integration from �⇤2 to ⇤2 cut-off. To demonstrate, we

consider a scalar two-point function with arbitrary imaginary mass. Since B0 function is

UV-divergent, we will take derivative of B0 with respect to mass shift parameter �, and for

lim�!0
@
@�B0(p2,m2

1,�|m2
2|+ �) we can write:

lim
�!0

@

@�
B0

�
p2,m2

1,�|m2
2|+ �

�
=

1

2⇡i
lim
�!0

@

@�

⇤2ˆ

�⇤2

ds
B0 (s,m2

1,�|m2
2|+ �)

s� p2 � i✏
(36)

If we take, for example, ⇤2 = 1010 GeV 2, m2
1 = 1 GeV 2 and |m2

2| = 9 GeV 2, we observe

that results obtained by means of Eq.(36) and LoopTools shows up discrepancy only after

6th digit. Using the idea outlined in Eq.(35), we can also derive dispersive representation

for the higher order three-point function. With the help of Eq.(29) and Appendix A, we

show in Figs.(7) results for the C1,2 and C00,11,12,22 functions. Since C00 is UV divergent, we

obtained finite result after subtraction at q22 = 0. The results are in good agreement with

LoopTools (see Fig.(8)). We also have tested third rank three point functions and found an

excellent agreement. In general, we can write that triangle sub-loop can be replaced by the
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Mass, m122 could become negative.
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<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

q 2
+

p
<latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit>

q
1 �

p

<latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit>

q 1
+

q 2
<latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

p � q1
<latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

p � q1 � q2
<latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit>

p � q2
<latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m
2 )

<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m
3
)

<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>

(m
5
)

<latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m2)
<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m3)
<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>
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Figure 9: Examples where triangles topology insertion have been considered.

III. NUMERICAL EXAMPLES

Lets consider two cases with the triangle insertion applied as examples. Namely, we will

consider diagrams on the Fig.(9) with all the masses are different and external particles are

off-shell. Our starting point is the graph on Fig.(9), the double self-energy (left graph of the

Fig.(9)). Following the notation of [1], a general expression for that graph is:
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After joining the first two propagators, shifting momenta as ⌧ = q1 + q2, and applying

differentiation with mass shift parameter �, we get:
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where m2
12 = m2

1x̄+m2
2x�p2x̄x. For the time-like process when p2 > 0, a value of m2

12 could

become negative for the conditions above the threshold. That will put limitations to the

use of Eq.(36). In space-like cases of p2 < 0, the dispersion representation of the insertion is

well defined. The second-loop integral, with the help of Eq.(24), can be written in two-point
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After joining the first two propagators, shifting momenta as ⌧ = q1 + q2, and applying

differentiation with mass shift parameter �, we get:
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where m2
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12). For

the time-like process when p2 > 0, a value of m2
12 could become negative for the conditions

above the threshold. That is adressed by using Eq.(36). In space-like cases of p2 < 0, the

dispersion representation of the insertion is well defined. The second-loop integral, with the

help of Eq.(26), can be written in two-point function basis. The final two-loop result can

now be given in a compact form:
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where m2
45 = m2

4ȳ+m2
5y� p2ȳy. The integration and differentiation in Eq.(46) can be done

numerically. Numerical integration, in the case of below threshold conditions, have used the

global adaptive algorithm implemented in the integration package of Mathematica program.

For the above threshold conditions, we have implemented numerical CUBA libraries from

[14, 15]. These libraries are specifically designed for the multi-dimensional integration and

employ Monte Carlo or cubature rules of polynomial degree algorithms. They showed the

best convergence for the integration above threshold conditions. After that, we can compare

our results with [13] (see Tbl.(III)). We get a good agreement of the results and extend our
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where m2
45 = m2

4ȳ+m2
5y� p2ȳy. The integration and differentiation in Eq.(46) can be done

numerically. Numerical integration, in the case of below threshold conditions, have used the

global adaptive algorithm implemented in the integration package of Mathematica program.

For the above threshold conditions, we have implemented numerical CUBA libraries from

[14, 15]. These libraries are specifically designed for the multi-dimensional integration and

employ Monte Carlo or cubature rules of polynomial degree algorithms. They showed the

best convergence for the integration above threshold conditions. After that, we can compare

our results with [13] (see Tbl.(III)). We get a good agreement of the results and extend our
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q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

q 2
+

p
<latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit>

q
1 �

p

<latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit>

q 1
+

q 2
<latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

p � q1
<latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

p � q1 � q2
<latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit>

p � q2
<latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m
2 )

<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m
3
)

<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>

(m
5
)

<latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m2)
<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m3)
<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>

(m5)
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Figure 9: Examples where triangles topology insertion have been considered.

III. NUMERICAL EXAMPLES

Lets consider two cases with the triangle insertion applied as examples. Namely, we will

consider diagrams on the Fig.(9) with all the masses are different and external particles are

off-shell. Our starting point is the graph on Fig.(9), the double self-energy (left graph of the

Fig.(9)). Following the notation of [1], a general expression for that graph is:

Ia = � 1

⇡4

ˆ
d4q1d4q2

[q21 � m2
1]

⇥
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2
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3

⇤
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4]
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(q2 + p)2 � m2

5

⇤ . (35)

After joining the first two propagators, shifting momenta as ⌧ = q1 + q2, and applying

differentiation with mass shift parameter �, we get:
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d4q2
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[q22 � m2
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⇥
(q2 + xp)2 � s

⇤ ⇥
(q2 + p)2 � m2

5

⇤ ,

where m2
12 = m2

1x̄+m2
2x�p2x̄x. For the time-like process when p2 > 0, a value of m2

12 could

become negative for the conditions above the threshold. That will put limitations to the

use of Eq.(36). In space-like cases of p2 < 0, the dispersion representation of the insertion is

well defined. The second-loop integral, with the help of Eq.(24), can be written in two-point
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<latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit>

q
1 �

p

<latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit>

q 1
+

q 2
<latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

p � q1
<latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

p � q1 � q2
<latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit>

p � q2
<latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m
2 )

<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m
3
)

<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>

(m
5
)

<latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m2)
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Figure 9: Examples where triangles topology insertion have been considered.

III. NUMERICAL EXAMPLES

Lets consider two cases with the triangle insertion applied as examples. Namely, we will

consider diagrams on the Fig.(9) with all the masses are different and external particles are

off-shell. Our starting point is the graph on Fig.(9), the double self-energy (left graph of the

Fig.(9)). Following the notation of [1], a general expression for that graph is:

Ia = � 1

⇡4

ˆ
d4q1d4q2

[q21 � m2
1]

⇥
(q1 � p)2 � m2

2

⇤ ⇥
(q1 + q2)

2 � m2
3

⇤
[q22 � m2

4]
⇥
(q2 + p)2 � m2

5

⇤ . (35)

After joining the first two propagators, shifting momenta as ⌧ = q1 + q2, and applying

differentiation with mass shift parameter �, we get:

Ia =
i

⇡3
lim
�!0

@

@�

1ˆ
0

dxdy

⇤2ˆ
✓
m3+(m2

12+�)
1/2

◆2

ds=B0

�
s,m2

3,m
2
12 + �

�

(36)ˆ
d4q2

1

[q22 � m2
4]

⇥
(q2 + xp)2 � s

⇤ ⇥
(q2 + p)2 � m2

5

⇤ ,

where m2
12 = m2

1x̄+m2
2x�p2x̄x. For the time-like process when p2 > 0, a value of m2

12 could

become negative for the conditions above the threshold. That will put limitations to the

use of Eq.(36). In space-like cases of p2 < 0, the dispersion representation of the insertion is

well defined. The second-loop integral, with the help of Eq.(24), can be written in two-point
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p2 (GeV)2 This work [1]

-5.0 -0.22174 -

-1.0 -0.26925 -

-0.5 -0.27708 -

-0.1 -0.28371 -

0.1 -0.28706 -0.28701

0.5 -0.29450 -0.29479

1.0 -0.30439 -0.30493

5.0 -0.45231 -0.45241

Table II: Comparison of the results obtained in Eq.(37) with [1]. We take masses the same as in

[1], m2
1 = 1, m2

2 = 2, m2
3 = 3, m2

4 = 4 and m2
5 = 5 (GeV)2.

function basis. The final two-loop result can now be given in a compact form:
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(37)

where m2
45 = m2

4ȳ+m2
5y � p2ȳy. The integration and differentiation in Eq.(37) can be done

numerically. After that, we can compare our results with [1] (see Tbl.(II)) We get a good

agreement of the results and extend our calculations to the space-like regime as well. For the

dispersion and Feynman parameters integration, we have used the global adaptive algorithm

implemented in the numerical integration package of Mathematica program. Using exactly

the same approach, and after some algebra, we can write the result for the right graph on

the Fig.(9):
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(38)

m2
35 = m2

3ȳ +m2
5y � p2ȳy,
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and external particles are off-shell. Following the notation of [13], a general expression for

that graph is:

I = � 1
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After joining the first two propagators, shifting momenta as ⌧ = q1 + q2, and applying

differentiation with mass shift parameter �, we get:
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where m2
12 = m2

1x̄+m2
2x�p2x̄x and r(x,�) =

⇣
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⌘2

✓(m2
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12). For

the time-like process when p2 > 0, a value of m2
12 could become negative for the conditions

above the threshold. That is adressed by using Eq.(36). In space-like cases of p2 < 0, the

dispersion representation of the insertion is well defined. The second-loop integral, with the

help of Eq.(26), can be written in two-point function basis. The final two-loop result can

now be given in a compact form:
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where m2
45 = m2

4ȳ+m2
5y� p2ȳy. The integration and differentiation in Eq.(46) can be done

numerically. Numerical integration, in the case of below threshold conditions, have used the

global adaptive algorithm implemented in the integration package of Mathematica program.

For the above threshold conditions, we have implemented numerical CUBA libraries from

[14, 15]. These libraries are specifically designed for the multi-dimensional integration and

employ Monte Carlo or cubature rules of polynomial degree algorithms. They showed the

best convergence for the integration above threshold conditions. After that, we can compare

our results with [13] (see Tbl.(III)). We get a good agreement of the results and extend our
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p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

q 2
+

p
<latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit><latexit sha1_base64="YHMTAsJSEYyt4mx2MSdMcL9i0M8=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CHoMePEYwTwgWcLsZDYZMju7zvQKYcnFH/Cqf+BNvPon/oDf4STZgyYWNBRV3VRTQSKFQdf9cgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqHicJ9yM6VCIUjKKVmg/92kXSL1fcqjsHWSVeTiqQo9Evf/cGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bP7slJxZZUDCWNtRSObq74uMRsZMosBuRhRHZtmbif96gaZjjkvpGF77mVBJilyxRXiYSoIxmbVBBkJzhnJiCWVa2P8JG1FNGdrOSrYYb7mGVdKqVT236t1dVuq1vKIinMApnIMHV1CHW2hAExgIeIYXeHWenDfn3flYrBac/OYY/sD5/AF2H5ah</latexit>

q
1 �

p

<latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit><latexit sha1_base64="tVfi2KdYe1aSOW5iXIKPlHCY41w=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzYe+d5H0yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3t5ai</latexit>

q 1
+

q 2
<latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit><latexit sha1_base64="Fe9RuMkgDp2Vm3IIbbKnH+5KDDE=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiCUJIi6LLgxmUF+4A2hMn0ph0ymaQzE6GE7vwBt/oH7sStP+IP+B1O2yy09cCFwzn3ci4nSDlT2nG+rLX1jc2t7dJOeXdv/+CwcnTcVkkmKbZowhPZDYhCzgS2NNMcu6lEEgccO0F0O/M7jygVS8SDnqToxWQoWMgo0UbqjH33cuzX/UrVqTlz2KvELUgVCjT9ynd/kNAsRqEpJ0r1XCfVXk6kZpTjtNzPFKaERmSIPUMFiVF5+fzdqX1ulIEdJtKM0PZc/X2Rk1ipSRyYzZjokVr2ZuK/XiBJhHopXYc3Xs5EmmkUdBEeZtzWiT3rwx4wiVTziSGESmb+t+mISEK1aa1sinGXa1gl7XrNdWru/VW1US8qKsEpnMEFuHANDbiDJrSAQgTP8AKv1pP1Zr1bH4vVNau4OYE/sD5/AKrfl0Y=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

p
<latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit><latexit sha1_base64="mt8NnMsAT6i36TUoUqy0EF51LA0=">AAAB/HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWMC5gHJEmYnnWTI7IOZXiEs8Qe86h94E6/+iz/gdzhJ9qCJBQ1FVTfVVJAoach1v5yNza3tnd3CXnH/4PDouHRy2jJxqgU2Raxi3Qm4QSUjbJIkhZ1EIw8Dhe1gcjf324+ojYyjB5om6Id8FMmhFJys1Ej6pbJbcRdg68TLSRly1Pul794gFmmIEQnFjel6bkJ+xjVJoXBW7KUGEy4mfIRdSyMeovGzxaMzdmmVARvG2k5EbKH+vsh4aMw0DOxmyGlsVr25+K8XaD5BWkmn4a2fyShJCSOxDB+milHM5k2wgdQoSE0t4UJL+z8TY665INtX0RbjrdawTlrViudWvMZ1uVbNKyrAOVzAFXhwAzW4hzo0QQDCM7zAq/PkvDnvzsdydcPJb87gD5zPH/7elUw=</latexit>

q1
<latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit><latexit sha1_base64="SmzchxV7//3TzhXYYiJPztjMWdU=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5idzCZDZmfXmV4hLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8PfPbj1wbEat7nCTcj+hQiVAwila6e+h7/XLFrbpzkFXi5aQCORr98ndvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+avTsmZVQYkjLUdhWSu/r7IaGTMJArsZkRxZJa9mfivF2g65riUjuGVnwmVpMgVW4SHqSQYk1kXZCA0ZygnllCmhf2fsBHVlKFtrGSL8ZZrWCWtWtVzq97tRaVeyysqwgmcwjl4cAl1uIEGNIHBEJ7hBV6dJ+fNeXc+FqsFJ785hj9wPn8AMUeV8Q==</latexit>

p � q1
<latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit><latexit sha1_base64="mitFtbw7p7VYrS1CVOa1X7Kn3wU=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioe/1yxW36s5BVomXkwrkaPTL371BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mz87JWdWGZAw1nYUkrn6+yKjkTGTKLCbEcWRWfZm4r9eoOmY41I6htd+JlSSIldsER6mkmBMZm2QgdCcoZxYQpkW9n/CRlRThrazki3GW65hlbRqVc+teneXlXotr6gIJ3AK5+DBFdThFhrQBAYCnuEFXp0n5815dz4WqwUnvzmGP3A+fwB3z5ai</latexit>

q2
<latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit><latexit sha1_base64="3Lm4tYSKZFmtKxMKo58U/VJlCAA=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmgckS5id9CZDZmfXmVkhLAF/wKv+gTfx6q/4A36Hk2QPmljQUFR1U00FieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYyvZ377EZXmsbw3kwT9iA4lDzmjxkp3D/1av1xxq+4cZJV4OalAjka//N0bxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bP7qlJxZZUDCWNmRhszV3xcZjbSeRIHdjKgZ6WVvJv7rBYqO0Sylm/DKz7hMUoOSLcLDVBATk1kXZMAVMiMmllCmuP2fsBFVlBnbWMkW4y3XsEpatarnVr3bi0q9lldUhBM4hXPw4BLqcAMNaAKDITzDC7w6T86b8+58LFYLTn5zDH/gfP4AMt+V8g==</latexit>

p � q1 � q2
<latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit><latexit sha1_base64="fRxxF6bBkka0YJMyVQ0RqTqSBFM=">AAACBHicbVDLSgNBEOz1GeMr6tHLYhC8GHaDoMeAF48RzEOSJcxOepMhM7PrzKwQllz9Aa/6B97Eq//hD/gdTpI9aGJBQ1HVTTUVJpxp43lfzsrq2vrGZmGruL2zu7dfOjhs6jhVFBs05rFqh0QjZxIbhhmO7UQhESHHVji6nvqtR1SaxfLOjBMMBBlIFjFKjJXuk/OHnm+n2iuVvYo3g7tM/JyUIUe9V/ru9mOaCpSGcqJ1x/cSE2REGUY5TordVGNC6IgMsGOpJAJ1kM0enrinVum7UazsSOPO1N8XGRFaj0VoNwUxQ73oTcV/vVCREZqFdBNdBRmTSWpQ0nl4lHLXxO60EbfPFFLDx5YQqpj936VDogg1treiLcZfrGGZNKsV36v4txflWjWvqADHcAJn4MMl1OAG6tAACgKe4QVenSfnzXl3PuarK05+cwR/4Hz+APchl/k=</latexit>

p � q2
<latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit><latexit sha1_base64="GE+o1df/shC9Spmwm/sjKzIhBzA=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHiMYB6QLGF2MpsMmZ1dZ3qFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpIJHCoOt+OYW19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++5FrI2J1j5OE+xEdKhEKRtFKzeTioV/rlytu1Z2DrBIvJxXI0eiXv3uDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nn92Ss6sMiBhrO0oJHP190VGI2MmUWA3I4ojs+zNxH+9QNMxx6V0DK/9TKgkRa7YIjxMJcGYzNogA6E5QzmxhDIt7P+EjaimDG1nJVuMt1zDKmnVqp5b9e4uK/VaXlERTuAUzsGDK6jDLTSgCQwEPMMLvDpPzpvz7nwsVgtOfnMMf+B8/gB5Z5aj</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m
2 )

<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m
3
)

<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>

(m
5
)

<latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit>

(m1)
<latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit><latexit sha1_base64="JzxjE+Lnao4Uda0uISWHJQK/CCY=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CHoMePEYwU0CyRJmJ73JkJndZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNhang2rjul1PY2Nza3inulvb2Dw6PyscnLZ1kiqHPEpGoTkg1Ch6jb7gR2EkVUhkKbIfj27nffkSleRI/mEmKgaTDmEecUWMlvyr73mW/XHFr7gJknXg5qUCOZr/83RskLJMYGyao1l3PTU0wpcpwJnBW6mUaU8rGdIhdS2MqUQfTxbMzcmGVAYkSZSc2ZKH+vphSqfVEhnZTUjPSq95c/NcLFR2jWUk30U0w5XGaGYzZMjzKBDEJmbdBBlwhM2JiCWWK2/8JG1FFmbGdlWwx3moN66RVr3luzbu/qjTqeUVFOINzqIIH19CAO2iCDww4PMMLvDpPzpvz7nwsVwtOfnMKf+B8/gD3jpZS</latexit>

(m2)
<latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit><latexit sha1_base64="RgrFnbhNp3ApU2k1VICJ6btm8+Y=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3CHoMePEYwU0CyRJmJ73JkJnZZWZWCCEXf8Cr/oE38eqf+AN+h5NkD5pY0FBUdVNNRSln2njel1PY2Nza3inulvb2Dw6PyscnLZ1kimJAE56oTkQ0ciYxMMxw7KQKiYg4tqPx7dxvP6LSLJEPZpJiKMhQsphRYqwUVEW/ftkvV7yat4C7TvycVCBHs1/+7g0SmgmUhnKiddf3UhNOiTKMcpyVepnGlNAxGWLXUkkE6nC6eHbmXlhl4MaJsiONu1B/X0yJ0HoiIrspiBnpVW8u/utFiozRrKSb+CacMplmBiVdhscZd03izttwB0whNXxiCaGK2f9dOiKKUGM7K9li/NUa1kmrXvO9mn9/VWnU84qKcAbnUAUfrqEBd9CEACgweIYXeHWenDfn3flYrhac/OYU/sD5/AH5J5ZT</latexit>

(m3)
<latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit><latexit sha1_base64="Un4r1FGhJ5jdWrtXz4nuHV2ttF4=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJexGQY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV70SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/KtdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH6wJZU</latexit>

(m4)
<latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit><latexit sha1_base64="sRIYlrVbX7Tmyib58eIZaYt7hTc=">AAACAHicbVDLSgNBEOyNrxhfUY9eFoMQL2E3BPQY8OIxgpsIyRJmJ73JkJnZZWZWCEsu/oBX/QNv4tU/8Qf8DiePgyYWNBRV3VRTUcqZNp735RQ2Nre2d4q7pb39g8Oj8vFJWyeZohjQhCfqISIaOZMYGGY4PqQKiYg4dqLxzczvPKLSLJH3ZpJiKMhQsphRYqwUVEW/cdkvV7yaN4e7TvwlqcASrX75uzdIaCZQGsqJ1l3fS02YE2UY5Tgt9TKNKaFjMsSupZII1GE+f3bqXlhl4MaJsiONO1d/X+REaD0Rkd0UxIz0qjcT//UiRcZoVtJNfB3mTKaZQUkX4XHGXZO4szbcAVNIDZ9YQqhi9n+Xjogi1NjOSrYYf7WGddKu13yv5t81Ks36sqIinME5VMGHK2jCLbQgAAoMnuEFXp0n5815dz4WqwVneXMKf+B8/gD8WZZV</latexit>

(m5)
<latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit><latexit sha1_base64="McoBdFTFWcxRA6fCxHDh17MS3fw=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBDiJewGRY8BLx4juEkgWcLsZJIMmZ1dZnqFsOTiD3jVP/AmXv0Tf8DvcJLsQRMLGoqqbqqpMJHCoOt+OWvrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHtzO/9ci1EbF6wEnCg4gOlRgIRtFKfiXqXV30SmW36s5BVomXkzLkaPRK391+zNKIK2SSGtPx3ASDjGoUTPJpsZsanlA2pkPesVTRiJsgmz87JedW6ZNBrO0oJHP190VGI2MmUWg3I4ojs+zNxH+9UNMxx6V0HNwEmVBJilyxRfgglQRjMmuD9IXmDOXEEsq0sP8TNqKaMrSdFW0x3nINq6RZq3pu1bu/LNdreUUFOIUzqIAH11CHO2iADwwEPMMLvDpPzpvz7nwsVtec/OYE/sD5/AH98pZW</latexit>

Figure 9: Examples where triangles topology insertion have been considered.

III. NUMERICAL EXAMPLES

Lets consider two cases with the triangle insertion applied as examples. Namely, we will

consider diagrams on the Fig.(9) with all the masses are different and external particles are

off-shell. Our starting point is the graph on Fig.(9), the double self-energy (left graph of the

Fig.(9)). Following the notation of [1], a general expression for that graph is:

Ia = � 1

⇡4

ˆ
d4q1d4q2

[q21 � m2
1]

⇥
(q1 � p)2 � m2

2

⇤ ⇥
(q1 + q2)

2 � m2
3

⇤
[q22 � m2

4]
⇥
(q2 + p)2 � m2

5

⇤ . (35)

After joining the first two propagators, shifting momenta as ⌧ = q1 + q2, and applying

differentiation with mass shift parameter �, we get:

Ia =
i

⇡3
lim
�!0

@

@�

1ˆ
0

dxdy

⇤2ˆ
✓
m3+(m2

12+�)
1/2

◆2

ds=B0

�
s,m2

3,m
2
12 + �

�

(36)ˆ
d4q2

1

[q22 � m2
4]

⇥
(q2 + xp)2 � s

⇤ ⇥
(q2 + p)2 � m2

5

⇤ ,

where m2
12 = m2

1x̄+m2
2x�p2x̄x. For the time-like process when p2 > 0, a value of m2

12 could

become negative for the conditions above the threshold. That will put limitations to the

use of Eq.(36). In space-like cases of p2 < 0, the dispersion representation of the insertion is

well defined. The second-loop integral, with the help of Eq.(24), can be written in two-point

21

p2 (GeV)2 This work [1]

-5.0 -0.22174 -

-1.0 -0.26925 -

-0.5 -0.27708 -

-0.1 -0.28371 -

0.1 -0.28706 -0.28701

0.5 -0.29450 -0.29479

1.0 -0.30439 -0.30493

5.0 -0.45231 -0.45241

Table II: Comparison of the results obtained in Eq.(37) with [1]. We take masses the same as in

[1], m2
1 = 1, m2

2 = 2, m2
3 = 3, m2

4 = 4 and m2
5 = 5 (GeV)2.

function basis. The final two-loop result can now be given in a compact form:

Ia = � 1

⇡
lim

{�,⇠}!0

@2

@�@⇠

1ˆ
0

dxdy

⇤2ˆ
✓
m3+(m2

12+�)
1/2

◆2

ds=B0

�
s,m2

3,m
2
12 + �

�
B0

�
p2 (x � y)2 , s,m2

45 + ⇠
�
,

(37)

where m2
45 = m2

4ȳ+m2
5y � p2ȳy. The integration and differentiation in Eq.(37) can be done

numerically. After that, we can compare our results with [1] (see Tbl.(II)) We get a good

agreement of the results and extend our calculations to the space-like regime as well. For the

dispersion and Feynman parameters integration, we have used the global adaptive algorithm

implemented in the numerical integration package of Mathematica program. Using exactly

the same approach, and after some algebra, we can write the result for the right graph on

the Fig.(9):

Ib = � 1

⇡
lim

{�,⇠}!0

@2

@�@⇠

1ˆ
0

dxdy

⇤2ˆ
✓
m4+(m2

12+�)
1/2

◆2

ds=B0

�
s,m2

4,m
2
12 + �

�
B0

�
p2 (x̄ � y)2 , s,m2

35 + ⇠
�
,

(38)

m2
35 = m2

3ȳ +m2
5y � p2ȳy,

[This work] A. A, Phys. Rev. D 98, 036021 (2018)
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p2 (GeV)2 This work �tThis Work [13] �t[13]

-50.0 -0.08296 75 - -

-10.0 -0.18399 22 - -

-5.0 -0.22178 17 - -

-1.0 -0.26919 8 - -

-0.5 -0.27712 9 - -

-0.1 -0.28360 9 - -

0.1 -0.28714 9 -0.28701 84

0.5 -0.29443 9 -0.29479 85

1.0 -0.30449 10 -0.30493 85

5.0 -0.45230 14 -0.45241 86

10.0 -0.48810 - 0.35318 i 30 -0.48825 - 0.35333 i 86

50.0 0.17335 - 0.11781 i 1120 0.17391 - 0.11807 i 85

Table III: Comparison of the results obtained in Eq.(46) with [13]. We take masses the same as in

[13], m2
1 = 1, m2

2 = 2, m2
3 = 3, m2

4 = 4 and m2
5 = 5 GeV2. Points p2 > 10 GeV2 correspond to

above threshold condition. Third and fifth columns show computing time in seconds using Eq.(46)

and [13] respectively

calculations to the space-like regime as well. In Tbl.(III), we also provide computing time

and compare it to [13] for the case of two-dimensional integration using VEGAS routine. As

we can see, computing time from [13] is nearly constant, but in our case it is highly dependent

on the value of |p2|. Further analysis shows that in our case we have to apply numerical

differentiation with respect to mass-shift parameters, which is sensitive to the variations of �

and ⇠ in Eq.(46). Sensitivity grows when |p2| is getting large, and in order to achieve stability

in numerical differentiation, precision of the integration over Feynman parameters should

increase substantially. This is primarily the cause of the increase in integration time. The

computing time of the dispersion integral is usually in the order of fraction of a second, and

numerically very stable. In the case of the box-type insertion, we would need, on top of the

multidimensional integration, to deal with the second-order differentiation. That is a much

more challenging task and will require two-loop graphs, with box insertions, to be evaluated

using C++, Fortran or Python languages. This will be addressed in follow-up publications

[13] S. Bauberger, M. Bohm, Nucl. Phys. B 445, 25-46 (1995)
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Figure 3: Crossed two-loop vertex topology.

I�2 = � 1

⇡4

ˆ
d4q1d4q2

[q21 �m2
a]
⇥
(k1 � q1)

2 �m2
1
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2 �m2
1
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2 �m2
1
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⇥ 1

[q22 �m2
b ]
⇥
(k2 � q2)

2 �m2
1

⇤ . (10)

As noted before, the subloop insertion in Fig.(3) has only two propagators without the

momentum of the second loop. In order to reduce subloop into two-point function, we will

join the first and second propagators and then third and fourth. In this case we get the

following:

I�2 = � 1

⇡4
lim

{⇠,�}!0

@2

@⇠@�

1ˆ
0

dxdy

ˆ
d4q2

[q22 �m2
b ]
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(k2 � q2)

2 �m2
1

⇤

⇥
ˆ
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(q1 � k1x)

2 �m2
⇠

⇤ ⇥
(q1 + q2 � ȳk2 � yk1)

2 �m2
�

⇤ . (11)

Here, masses m2
⇠ and m2

� are defined as m2
⇠ = m2

ax̄+m2
1x

2+⇠ and m2
� = m2

1� ȳyk2
3+�. Thus,

the loop integral over q1, after replacing q1 = ⌧ + k1x, now can be written as a two-point

function:

I�2 = � i

⇡2
lim

{⇠,�}!0

@2

@⇠@�

1ˆ
0

dxdy

ˆ
d4q2

B0

⇥
(q2 � ȳk2 + k1 (x� y))2 ,m2

⇠ ,m
2
�
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b ]
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1

⇤ . (12)
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Figure 4: Crossed two-loop box topology.
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After joining the first and the second, and then the third and the fourth propagators, we

can write, with the help of two mass shift parameters ⇠ and �, the following:

I�2 = � i
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lim

{⇠,�}!0
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2 �m2
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⇤ , (16)

where m2
⇠ = x̄m2

a + x2m2
2 + ⇠ and m2

� = ȳ2m2
1 + ym2

b + �. Replacing two-point function in

Eq.(16) by a dispersion integral, we arrive to:

I�2 =
i
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lim

{⇠,�}!0
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dxdy
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1
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(k2 + q2)

2 �m2
2
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2 � s� i✏
⇤ .
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Figure 3: Crossed two-loop vertex topology.
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As noted before, the subloop insertion in Fig.(3) has only two propagators without the

momentum of the second loop. In order to reduce subloop into two-point function, we will

join the first and second propagators and then third and fourth. In this case we get the

following:
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the loop integral over q1, after replacing q1 = ⌧ + k1x, now can be written as a two-point
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After replacing the two-point function by it’s dispersive representation, we can address

evaluation of the second loop integral:
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Now, after joining the first two propagators in Eq.(13) and introducing mass shift parameter

�, the final result for the graph on Fig.(3) can be expressed in terms of the product of two

two-point functions, which are later integrated and then numerically differentiated:
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. (14)

Here, mass m2
� has the following structure: m2

� = m2
b z̄ + m2

1z
2 + �. Eqs.(6) and (14)

have the same dimension of multidimensional integration and the same overall order of

the differentiation with respect to the mass shift parameters. In addition to that, in the

derivation of Eq.(14), we had to introduce one extra mass shift parameter. It is obvious

that in the crossed-type subloop insertion we would have to deal with four propagators.

General structure of the insertion would have two groups of propagators with the similar

momenta in each group. That allows us to join propagators in two groups separately and

effectively reduce an entire insertion to the two-point function. The same approach could

be implemented for the two-loop crossed box topology discussed in the next subsection.

B. Two-Loop Crossed Box

Let us start by writing a general expression for the two-loop integral for a crossed two-loop

box topology shown on Fig.(4):
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Now, after joining the first two propagators in Eq.(13) and introducing mass shift parameter
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Here, mass m2
� has the following structure: m2

� = m2
b z̄ + m2

1z
2 + �. Eqs.(6) and (14)

have the same dimension of multidimensional integration and the same overall order of

the differentiation with respect to the mass shift parameters. In addition to that, in the

derivation of Eq.(14), we had to introduce one extra mass shift parameter. It is obvious

that in the crossed-type subloop insertion we would have to deal with four propagators.

General structure of the insertion would have two groups of propagators with the similar
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B. Two-Loop Crossed Box

Let us start by writing a general expression for the two-loop integral for a crossed two-loop

box topology shown on Fig.(4):
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where m2
� = (z̄ � !)m2

c + (!k2 � zk1)
2 + �. The crossed two-loop box also acquires an

additional mass shift parameter, while a degree of multidimensional integration and general

order of differentiation remains the same as in Eq.(9). It is evident that in both cases reflected

on Fig.(3) and Fig.(4), we are dealing with the box-type insertion. In the cases without a

crossed topology, external legs of an insertion would carry momentum of the second loop

sequentially. For example, if we have external momenta labeled as p1, p2, p3 and p4, the

second loop momentum shows up in the combinations of momenta {p1, p2}, {p2, p3}, {p3, p4}

and {p1, p4}. This will allow us to join three propagators without momentum of the second

loop, and arrive to the results for the box-type insertion outlined in [1]. The crossed-type

box insertions will have the second loop momentum appear in the combinations of external

momenta such as {p1, p3} and {p2, p4}. As a result, we would have to apply Feynman trick

to two groups of propagators. At this point, we will consider a general case of the crossed

box type subloop insertion. For the crossed box subloop, shown on Fig.(5), we will assume

that external momenta p2 and p4 would depend on the momentum of the second loop. In

this case, we can write:
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As it was considered in the previous examples, we will join propagators in Eq.(19) in two

groups: the first and the second, and then the third and the fourth. After introducing two

mass shift parameters, and shifting momentum of integration q = ⌧ � xp1, we can rewrite
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Figure 5: General crossed box subloop.

Here, m2
⇠ = x̄m2

1+xm2
2�xx̄p21+⇠ and m2

� = ȳm2
3+ym2

4+p21+yp23+�. Replacing the two-point

function in Eq.(20) by a dispersive representation, we arrive to the following result:
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The Eq.(21) suggests that in general, if we encounter crossed box subloop insertion, we can

replace it by the effective four-particle coupling:
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with operator D̂ is defined as D̂ = lim{⇠,�}!0
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´ 1

0 dxdy
´ ⇤2

(m⇠+m�)
2 ds.... Using Eq.(22),

we can perform the second loop integration in the two-point function basis, and at the end

evaluate derivatives and integrals numerically. In general, it is straightforward to extend

this approach to the cases with tensor-type numerator which was considered in details in

[20].
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tion basis. Later, the two-point function can be represented by a dispersive integral and an
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3+ym2

4+p21+yp23+�. Replacing the two-point

function in Eq.(20) by a dispersive representation, we arrive to the following result:

I⇥ = � 1

⇡
lim

{⇠,�}!0

@2

@⇠@�

1ˆ
0

dxdy

⇤2ˆ

(m⇠+m�)
2

ds
=B0

⇥
s,m2

⇠ ,m
2
�

⇤

(x̄p1 + p2 + yp3)
2 � s� i✏

. (21)

The Eq.(21) suggests that in general, if we encounter crossed box subloop insertion, we can

replace it by the effective four-particle coupling:

�⇥ = D̂

"
=B0

⇥
s,m2

⇠ ,m
2
�

⇤

(x̄p1 + p2 + yp3)
2 � s� i✏

#
, (22)

with operator D̂ is defined as D̂ = lim{⇠,�}!0
@2

@⇠@�

´ 1

0 dxdy
´ ⇤2

(m⇠+m�)
2 ds.... Using Eq.(22),

we can perform the second loop integration in the two-point function basis, and at the end

evaluate derivatives and integrals numerically. In general, it is straightforward to extend

this approach to the cases with tensor-type numerator which was considered in details in

[20].

IV. CONCLUSION

In this work, we have addressed a specific type of the crossed topologies arising in the

two-loop triangle and box graphs. Based on the examples outlined in the paper, we have

developed an approach where crossed subloop insertion can be replaced by two-point func-

tion basis. Later, the two-point function can be represented by a dispersive integral and an

11

Figure 5: General crossed box subloop.

Here, m2
⇠ = x̄m2

1+xm2
2�xx̄p21+⇠ and m2

� = ȳm2
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Conclusion

• We are now in the last stage of the NNLO EWC calculations for the  
MOLLER experiment.

• Automatization of the NNLO EWC calculations for MOLLER is 
currently under way. 

• Our next goal is a full gauge-invariant set of two-loop EW graphs with 
SE and triangles insertions.

• Results to be obtained will be cross checked with our previous 
calculations and other literature.

• We are looking for additional collaborative projects in two-loops 
calculations for various processes.
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FIG. 5: Relative (labeled by 1-loop+Q and 1-loop) and absolute (labeled by Q) corrections to PV-asymmetry vs
p
s. The

filled circle corresponds to our predictions for the MOLLER experiment.

planned experimental error MOLLER to the PV asymmetry is ⇠ 2% or less, we see that it is
necessary to continue to work on the two-loop EWC, staring from the T-part.
Fig. 5 shows the relative (labeled as 1-loop and 1-loop+Q) corrections and absolute �A

corrections (labeled by Q) versus
p
s at ✓ = 90o. In the high-energy region (

p
s � 50 GeV)

our one-loop result (see [14]) is in excellent agreement with the result from [27] if we use the
same set of Standard Model parameters. As one can see from Fig. 5, the scale of the Q-part
contribution in the low-energy region is approximately constant, but starting from

p
s � mZ ,

where the weak contribution becomes comparable with electromagnetic, the e↵ect Q-part grows
sharply. This e↵ect of increasing importance of two-loop contribution at higher energies may
have a significant e↵ect on the asymmetry measured at the future e

�
e
�-collides.

VI. CONCLUSIONS

Experimental investigation of Møller scattering is not only one of the oldest tools of modern
physics in the framework of the Standard Model, but also a powerful probe of new physics
e↵ects. The new ultra-precise measurement of the weak mixing angle via 11 GeV Møller
scattering planned soon at JLab, named MOLLER, as well as experiments planned at ILC will

The scale of the Q-part contribution in the 
low-energy region is approximately 
constant, but starting from √s ≥ mZ , where 
the weak contribution becomes 
comparable with electromagnetic, the 
effect of Q-part grows sharply. 

This effect of increasing importance of 
two-loop contribution at higher energies 
may have a significant effect on the 
asymmetry measured at the future 
e− e− -colliders.

Correction due to 
Quadratic term
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B. Constrained Differential Renormalization

The CDR (Constrained Differential Renormaliza-
tion) scheme, which provides renormalized expressions
for Feynman graphs preserving the Ward identities,
was introduced at the one-loop level in [30]. [31] ex-
pands on [30] to introduce the techniques for one-loop
calculations in any renormalizable theory in four di-
mensions. The procedure has been implemented in
FormCalc and LoopTools, which allows us to evalu-
ate NLO EWC in CDR. Since our "scheme of choice"
at the moment is on-shell, which is more suitable for
calculating EWC beyond one-loop, we do not provide
the same detailed analysis and step-by-step compari-
son between the two methods for CDR as we do for
on-shell. The reason we evaluate NLO EWC in CDR
is to obtain some indication of the size of the higher-
order effects (NNLO and beyond) to see if there is
enough motivation to do these very involved calcula-
tions in the future.

In Fig. 7, we can see the relative total correction

δtot = (σtot − σ0)/σ0

to the unpolarized cross section versus
√
s at θ = 90◦

for different RS: on-shell and CDR. In the region of
small energies, the difference between the two schemes
is almost constant and rather small (∼ 0.01), but
grows at

√
s ≥ mZ . It is well known that in the region

of small energies, the correction to the cross section
is dominated by the QED contribution. However, in
the high-energy region the weak correction becomes
comparable to QED. Since the difference between the
on-shell and CDR results grows substantially as the
weak correction becomes larger, it is clear that for an
observable such as the PV asymmetry the difference
between the on-shell and CDR schemes will be sizeable
for the entire spectrum of energies

√
s < 2000 GeV.

Because of that, we expect that the NNLO correction
to the PV asymmetry may become important to PV
precision physics in the future.

Fig. 8 shows the relative weak (lower lines), and
QED (upper lines) corrections to the Born asymmetry
A0

LR versus
√
s at θ = 90◦. The difference is signifi-

cant and is growing with increasing
√
s. According to

our calculations for Elab = 11 GeV, ω = 0.05
√
s and θ

= 90◦, the total radiative correction to PV asymmetry
is −69.8% with on-shell and −58.5% with CDR. The
difference is not at all surprising. For E-158, for ex-
ample, the one-loop weak corrections were found to be
about −40% in the MS scheme [29] and about −50%
in the on-shell scheme [21, 25].

The physical, NLO-corrected asymmetries, com-
puted in both on-shell and CDR schemes, are com-
pared in Fig. 9. Here, for consistency with the MS
definition of the couplings to O(α) [32], we use ŝ2Z ≡
sin2 θ̂W (MZ) = 0.2313 [26] in the expression of the

FIG. 7: The relative total corrections to the unpolarized
cross section versus

√
s at θ = 90◦. The filled circle cor-

responds to our predictions to the MOLLER experiment.
Solid line corresponds to CDR and dotted line to on-shell
RS.

Born asymmetry. We find that the predictions for the
physical PV asymmetry, computed to the same order
in perturbation theory in two different schemes, dif-
fer by about 3%. The difference is an indication of
the order of magnitude the higher-order, NNLO and
beyond, terms.

The [25] estimated that the higher-order corrections
are suppressed by ∼ 0.1% relative to the one-loop re-
sult, possibly 5% in some cases, and thus are not sig-
nificant source of uncertainty. However, we conclude
that although the corrections at the NNLO level were
not mandated by the previously achievable experimen-
tal precision, they may become important for the next
generation of experiments.

V. EFFECT OF ADDITIONAL MASSIVE

NEUTRAL BOSON

Let us now add a very simple NP assumption to
our SM calculations and show how this NP contri-
bution affects the observable asymmetry. The reason
we want to do it in here is to investigate if the two
complimentary methods we used in the previous sec-
tions, "by-hand" and semi-automated, can be applied
in the NP domain. As we mention in the Introduc-
tion, FeynArts, FormCalc, LoopTools, and FORM are
not "black box" programs and can be modified for
specific projects, including adding the NP sector. As
was already concluded in [33] and [34], the proposed
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V. NUMERICAL RESULTS

For the numerical calculations we used ↵ = 1/137.035999, mW = 80.398 GeV, and mZ =
91.1876 GeV as input parameters and according to [25]. The electron, muon, and ⌧ -lepton
masses are taken as me = 0.510998910 MeV, mµ = 0.105658367 GeV, m⌧ = 1.77684 GeV and
the quark masses for loop contributions as mu = 0.06983 GeV, mc = 1.2 GeV, mt = 174 GeV,
md = 0.06984 GeV, ms = 0.15 GeV, and mb = 4.6 GeV. The light quark masses provide shift
in fine structure constant due to hadronic vacuum polarization �↵

(5)
had

(m2
Z
)=0.02757 [26], where

�↵
(5)
had

(s) =
↵

⇡

X

f=u,d,s,c,b

Q
2
f

✓
log

s

m
2
f

�
5

3

◆
, (46)

Qf is the electric charge of fermion f in proton charge units q, (q =
p
4⇡↵). We believe that

the use of the light quarks masses as parameters regulated by the hadron vacuum polarization
is a better choice in this case. Finally, for the mass of the Higgs boson, we take mH = 115 GeV.
Although this mass is still to be determined experimentally, the dependence of EWC on mH is
rather weak. For parameter of maximum soft photon energy we use ! = 0.05

p
s, according to

[14] and [27].
Let us define the relative corrections to the Born cross section due to specific type of contri-

butions (labeled by C) as

�
C = (�C

� �
0)/�0

, C = 1-loop,Q,T, ...

The parity-violating asymmetry is defined in a traditional way,

ALR =
�LL + �LR � �RL � �RR

�LL + �LR + �RL + �RR

=
�LL � �RR

�LL + 2�LR + �RR

, (47)

and the relative correction to the Born asymmetry due to C-contribution is defined as

�
C
A
= (AC

LR
� A

0
LR

)/A0
LR

.

Fig. 3, plotted for ✓ = 90o and Elab = 11 GeV, clearly demonstrates that the relative correction
to unpolarized cross section is independent on the photon mass �. We can also see the quadratic
dependence in lof scale of � of the both virtual and bremstrahlung contributions.
On the left part of Fig. 4 we can see the relative corrections to asymmetry at Elab = 11 GeV

vs scattering angle ✓ in c.m.s. The lower line shows the corrections to asymmetry with only
one-loop EWC taken into account and the upper line show the combined one-loop and the
Q-part corrections. As expected, both of them are symmetric along the line ✓ = ⇡/2, have a
minimum at ✓ = 90o, and depend on scattering angle quite weakly.
The di↵erence of these two e↵ects as an absolute correction defined by

�A = (A1�loop+Q
LR

� A
0
LR

)/A0
LR

� (A1�loop
LR

� A
0
LR

)/A0
LR

= (A1�loop+Q
LR

� A
1�loop
LR

)/A0
LR

and depicted on the right part of Fig. 4. Here we can see that the Q-part gives quite a significant
contribution, with �A reaching a maximum of 0.0419 at ✓ = 90o. Taking into account that the
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Treatment of infrared singularity

Combining all the terms together, we get the infrared-finite result at
one-loop level
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with the coupling-constants combinations for ZZ- and WW -boxes
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Now we are ready to present the one-loop complex amplitude as the sum of IR and IR-finite
parts:
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Figure 4: Crossed two-loop box topology.
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Figure 4: Crossed two-loop box topology.
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Figure 4: Crossed two-loop box topology.
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Figure 4: Crossed two-loop box topology.
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Figure 4: Crossed two-loop box topology.
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Figure 4: Crossed two-loop box topology.

I�2 = � 1

⇡4

ˆ
d4q1d4q2

[q21 �m2
a]
⇥
(k4 � q1)

2 �m2
2

⇤ ⇥
(k2 � k4 + q1 + q2)

2 �m2
b

⇤ ⇥
(k1 � q1 � q2)

2 �m2
1

⇤

⇥ 1

[q22 �m2
c ]
⇥
(k1 � q2)

2 �m2
1

⇤ ⇥
(k2 + q2)

2 �m2
2

⇤ . (15)

After joining the first and the second, and then the third and the fourth propagators, we

can write, with the help of two mass shift parameters ⇠ and �, the following:

I�2 = � i

⇡2
lim

{⇠,�}!0

@2

@⇠@�

1ˆ
0

dxdy

ˆ
d4q2

B0

⇥
(q2 � xk4 + yk3 � k1)

2 ,m2
⇠ ,m

2
�

⇤

[q22 �m2
c ]
⇥
(k1 � q2)

2 �m2
1

⇤ ⇥
(k2 + q2)

2 �m2
2

⇤ , (16)

where m2
⇠ = x̄m2

a + x2m2
2 + ⇠ and m2

� = ȳ2m2
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The second loop integration is done after joining first three propagators in the integral over

q2 and introducing third mass shift parameter �:
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where m2
� = (z̄ � !)m2

c + (!k2 � zk1)
2 + �. The crossed two-loop box also acquires an

additional mass shift parameter, while a degree of multidimensional integration and general

order of differentiation remains the same as in Eq.(9). It is evident that in both cases reflected

on Fig.(3) and Fig.(4), we are dealing with the box-type insertion. In the cases without a

crossed topology, external legs of an insertion would carry momentum of the second loop

sequentially. For example, if we have external momenta labeled as p1, p2, p3 and p4, the

second loop momentum shows up in the combinations of momenta {p1, p2}, {p2, p3}, {p3, p4}

and {p1, p4}. This will allow us to join three propagators without momentum of the second

loop, and arrive to the results for the box-type insertion outlined in [1]. The crossed-type

box insertions will have the second loop momentum appear in the combinations of external

momenta such as {p1, p3} and {p2, p4}. As a result, we would have to apply Feynman trick

to two groups of propagators. At this point, we will consider a general case of the crossed

box type subloop insertion. For the crossed box subloop, shown on Fig.(5), we will assume

that external momenta p2 and p4 would depend on the momentum of the second loop. In

this case, we can write:
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d4q

[q2 �m2
1]
⇥
(q + p1)

2 �m2
2

⇤ ⇥
(q + p1 + p2)

2 �m2
3

⇤ ⇥
(q + p1 + p2 + p3)

2 �m2
4

⇤ .

(19)

As it was considered in the previous examples, we will join propagators in Eq.(19) in two

groups: the first and the second, and then the third and the fourth. After introducing two

mass shift parameters, and shifting momentum of integration q = ⌧ � xp1, we can rewrite

Eq.(19) in the two-point function basis:

I⇥ = lim
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dxdy B0
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Representation of effective Born amplitude:
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Sensitivity of Asymmetry to effective mixing angle 
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Effective Weinberg mixing angle up to NLO:
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Figure 1: Time-like (left) and space-like (right) representations of the running effective Weinberg

mixing angle in the on-shell renormalization scheme.

Q2(GeV 2) s̄2W (ON�SHELL) s̄
2
W (M̄S�PT )

[1] s̄2
W ¯(MS)

PDG(2015)

0 0.2383 0.2387 0.2386

mz 0.2313 0.2320 0.2313

Table I: Space-like results of s̄2W in on-shell and M̄S renormalization schemes.

polarization asymmetry ALR to the variation of s̄2W (s), we can simply vary value of mW in

both, ALR and s̄2W (s), for the same kinematical point and construct parametric dependence

for ALR(s̄2W ). Fig.2 shows a linear dependence of ALR(90o), computed earlier in this paper,

on s̄2W (s = 10.582 GeV 2). That is evident from the fact what polarization asymmetry is

proportional to the interference term: 2Re [M�M⇤
Z ], which is linearly proportional to s̄2W (s).

It is interesting to observe that this linear dependence holds for the asymmetry ALR(90o)

which was computed using our approaches in this article without resorting to the effective

structure of the matrix elements in Eq.4.

As it can be seen from Fig.2, if we take 1% uncertainty for ALR(90o), that translates to

0.3% uncertainty on s̄2W (s) at s = 10.582 GeV 2
. In general on-shell extraction of s̄2W (s) from

experimental polarization asymmetry could be done by determination of the effective mW

from measured ALR, and then determine s̄2W (s) for that specific effective mW from Eq.5.

On-Shell sensitivity of the Parity-Violating Observables in

e+ + e� ! µ+ + µ�
to the running effective sin2eff ✓W

�
q2
�

(Dated: 12/30/15)

I. LOW-ENERGY ELECTROWEAK PARAMETERS

Electroweak input parameters of the on-shell renormalization scheme (mW , mZ and ↵)

are naturally defined as measurable quantities with fixed values at all orders of perturbation

theory. As a result, the definition of weak mixing angle sin2 ✓W is also fixed at all orders of

perturbation theory by simple expression:

sin2 ✓W = 1� m2
W

m2
Z

. (1)

From the muon decay one can establish relationship between the most precisely measured

quantity: Fermi constant Gµ = 1.1663787(6) · 10�5 GeV �2
and the sin2 ✓W . This can be

achieved by comparing muon lifetimes calculated in Fermi four-fermion interaction theory

and the SM calculations at one loop level. This give raise to the following relationship:

m2
W =

⇡↵p
2Gµ sin

2 ✓W (1��r)
. (2)

Here �r is a radiative correction which is calculated in the on-shell renormalization scheme

and have the following structure

�r =
Re[⌃̂WW (0)]
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Here we have used shorthand notation for Weinberg mixing angle sin2 ✓W = s2W , which

is defined in Eq.1. The Eq.2 along with Eq.3 places stringent constraint on the value of

effective mW in the low-energy electroweak physics and will be used in the further analysis

of the running effective Weinberg mixing angle.

II. ON-SHELL RUNNING OF THE sin2eff ✓W
�
q2
�

In order to represent e++ e� ! µ++µ�
matrix element, corrected by one loop contribu-

tion, with the simple effective Born like structure amplitude we can use the pinch-technique.

sin2 ✓W ⌘ s2W = 1� m2
W

m2
Z



Sensitivity of Polarization Asymmetry to 
effective mixing angle 

Value of the effective sW2 
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The 2% uncertainty on polarization 
asymmetry translates to 0.1% 
uncertainty for weak mixing angle 


