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• Signatures of hadrons in data
- Peaks and dips on Real energy axis
- Patterns in mass/ spin 

• Theoretical description
- Complex energy plane singularities

• Interpretation
- Constituent quarks, exotica
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• Signatures of new resonances
- High-Precision PWA of 3! yields 

a1(1420), Incompatible with quark 
model/ Regge expectations

• Many Resonances decay to 3-particles
- New high-statistics experimental results
- Advancements in Lattice Formalism
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• XYZ States
- Lie near 3-body thresholds
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• Different approaches to the problem:
- All orders QFT 
- The Isobar Approximation
- EFT approach
- …

• Quantization condition relates FV spectra and IV amplitudes

det [A+ F ] = 0
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Need infinite volume amplitudes 
for analytic continuation
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• Ultimate Goals:
- Analytically continuation
- Investigate resonances and exchanges 
- Extension into the finite volume
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• Our approach — S-matrix constraints within Isobar Approximation
- Use information for on-shell amplitudes (particle production)
- Introduce concept of isobars  —  fix cross-channel physics 
- Propose parameterization
- Investigate analytic properties
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Im F(s, bq0 · bq) = ⇢(s)

Z
d2bkF⇤(s, bk · bq0)F(s, bk · bq)⇥(s� 4m2)
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• To illustrate our approach, consider 2→2 elastic scattering, e.g. !!→!! 
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• Constrain amplitude with unitarity

2-body phase space
from on-shell particles

⇢(s) / 2q?p
s
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Imaginary part fixed

On-shell amplitudes only
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• Introduce partial wave amplitudes — simplifies unitarity relation

F(s, bq0 · bq) =
1X
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Partial wave amplitudes 
contains s-channel singularities 

Rotational dependence
Cross channel singularities 
included in infinite sum

• Algebraic unitarity relation ⟹ Construct parameterization
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Kinematics from unitarityDynamics from underlying theory

• Can now analytically continue ⇒ Hunt for resonance poles
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• Use same methodology for elastic 3→3 scattering
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2 Im<latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit>

= A(p0;p)
<latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit><latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit><latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit><latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit>

= Fj(p
0;p)

<latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit><latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit><latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit><latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit>
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Intermediate state 
particles put on-shell

Kinematic singularity from 
real particle exchange

= A(p0;p)
<latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit><latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit><latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit><latexit sha1_base64="l9dGvFtPdjS3uh0Tl9cP6gj4XIA="></latexit>

= Fj(p
0;p)

<latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit><latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit><latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit><latexit sha1_base64="EUGs/MRX+4cNsG8NkZNekSdnIQg="></latexit>

• Unitarity Relations

Relation between 
on-shell amplitudes

Distinguishable particles
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A (p0;p) =
X

J

X

`0k,s
0
k

X

`j ,sj

MJ
`0ks

0
k;`jsj

(�0
k, s,�j)

X

M

ZJM⇤
`0ks

0
k

⇣
bP0?
k , bq0

k

⌘
ZJM
`jsj

⇣
bP?
j , bqj

⌘

<latexit sha1_base64="Sy6ZyH7rQ6N2p/rqg4HOSMWXmn8="></latexit><latexit sha1_base64="Sy6ZyH7rQ6N2p/rqg4HOSMWXmn8="></latexit><latexit sha1_base64="Sy6ZyH7rQ6N2p/rqg4HOSMWXmn8="></latexit><latexit sha1_base64="Sy6ZyH7rQ6N2p/rqg4HOSMWXmn8="></latexit>

+
X

j,k
j 6=k

<latexit sha1_base64="FF7CjEbcp4MdgJnbNUQfUOI+bLU="></latexit><latexit sha1_base64="FF7CjEbcp4MdgJnbNUQfUOI+bLU="></latexit><latexit sha1_base64="FF7CjEbcp4MdgJnbNUQfUOI+bLU="></latexit><latexit sha1_base64="FF7CjEbcp4MdgJnbNUQfUOI+bLU="></latexit>

+
X

j
<latexit sha1_base64="4P81Gz07NKqlTx7fjjryS/Dv0Uc="></latexit><latexit sha1_base64="4P81Gz07NKqlTx7fjjryS/Dv0Uc="></latexit><latexit sha1_base64="4P81Gz07NKqlTx7fjjryS/Dv0Uc="></latexit><latexit sha1_base64="4P81Gz07NKqlTx7fjjryS/Dv0Uc="></latexit>

+
X

k
<latexit sha1_base64="CeyBhrwpe4KunVpfyGa02W1Xc68="></latexit><latexit sha1_base64="CeyBhrwpe4KunVpfyGa02W1Xc68="></latexit><latexit sha1_base64="CeyBhrwpe4KunVpfyGa02W1Xc68="></latexit><latexit sha1_base64="CeyBhrwpe4KunVpfyGa02W1Xc68="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit>

pj
<latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit>

p0k
<latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit>

pj
<latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit>

p0k
<latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit>

(P � pj)� p0k
<latexit sha1_base64="9Q5adPK9Ay9FpGgIEYOhb98mAzk="></latexit><latexit sha1_base64="9Q5adPK9Ay9FpGgIEYOhb98mAzk="></latexit><latexit sha1_base64="9Q5adPK9Ay9FpGgIEYOhb98mAzk="></latexit><latexit sha1_base64="9Q5adPK9Ay9FpGgIEYOhb98mAzk="></latexit>

2 Im<latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit>

Sub-channel resonance has spin sj

Sub-channel resonances need infinite sum of partial waves

sj
<latexit sha1_base64="nX21FhIArikiA+1lDWovuiwPHmA="></latexit><latexit sha1_base64="nX21FhIArikiA+1lDWovuiwPHmA="></latexit><latexit sha1_base64="nX21FhIArikiA+1lDWovuiwPHmA="></latexit><latexit sha1_base64="nX21FhIArikiA+1lDWovuiwPHmA="></latexit>

j
<latexit sha1_base64="cm4Pf/oQgrRueoIcr39O6BhMKEU="></latexit><latexit sha1_base64="cm4Pf/oQgrRueoIcr39O6BhMKEU="></latexit><latexit sha1_base64="cm4Pf/oQgrRueoIcr39O6BhMKEU="></latexit><latexit sha1_base64="cm4Pf/oQgrRueoIcr39O6BhMKEU="></latexit>

Infinite sums

Partial wave amplitude Rotational functions

• Partial wave expansion

• Notice: Need complete infinite sum for cross-channel resonance

• Point: For effective description of 3→3 scattering, need infinite sum!
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• To work with truncated waves, introduce Isobar Expansion 
- Represent 3→3 amplitude as sum over different spectator-pairs:

A(p0;p) =
X

j,k

Akj(p
0;p)

<latexit sha1_base64="31UMtTyV9kiuYiH41+lGnsUBh2k="></latexit><latexit sha1_base64="31UMtTyV9kiuYiH41+lGnsUBh2k="></latexit><latexit sha1_base64="31UMtTyV9kiuYiH41+lGnsUBh2k="></latexit><latexit sha1_base64="31UMtTyV9kiuYiH41+lGnsUBh2k="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit>

X

j,k
<latexit sha1_base64="iR+dj7il/KxNiILIgcpvVq7uGyY="></latexit><latexit sha1_base64="iR+dj7il/KxNiILIgcpvVq7uGyY="></latexit><latexit sha1_base64="iR+dj7il/KxNiILIgcpvVq7uGyY="></latexit><latexit sha1_base64="iR+dj7il/KxNiILIgcpvVq7uGyY="></latexit>

pj
<latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit>

p0k
<latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit>

Sum over all spectator-pair combinations
i.e. 123 = (12)3 + (23)1 + (31)2Complete 3→3 amplitude

• Partial wave expand each isobar-spectator amplitude
- Effectively tripled amplitude, with PWE in each channel

Each pair = Isobar
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• Can now work with truncated partial waves — Isobar approximation

Akj (p
0;p) =

X

J

max

0X

`0k,s
0
k

maxX

`j ,sj

AJ
`0ks

0
k;`jsj

(�0
k, s,�j)

X

M

ZJM⇤
`0ks

0
k

⇣
bP0?
k , bq0

k

⌘
ZJM
`jsj

⇣
bP?
j , bqj

⌘

<latexit sha1_base64="DhmBdxq6VVhhd50MxtzLH8VdAe4="></latexit><latexit sha1_base64="DhmBdxq6VVhhd50MxtzLH8VdAe4="></latexit><latexit sha1_base64="DhmBdxq6VVhhd50MxtzLH8VdAe4="></latexit><latexit sha1_base64="DhmBdxq6VVhhd50MxtzLH8VdAe4="></latexit>

• Relation between full 3→3 amplitude and isobar-spectator amplitudes

MJ
`0ks

0
k;`jsj

(�0
k, s,�j) = AJ

`0ks
0
k;`jsj

(�0
k, s,�j) +XJ

`0ks
0
k;`jsj

(�0
k, s,�j)

<latexit sha1_base64="KFBpjk8wLIcSwzhAEonbfdemIh8="></latexit><latexit sha1_base64="KFBpjk8wLIcSwzhAEonbfdemIh8="></latexit><latexit sha1_base64="KFBpjk8wLIcSwzhAEonbfdemIh8="></latexit><latexit sha1_base64="KFBpjk8wLIcSwzhAEonbfdemIh8="></latexit>

Recoupling PWIS Amplitudes
i.e. project cross-channels to direct channel

Full 3→3 PW Amplitude PWIS Amplitude 

• Have now a description of 3→3 scattering
- Truncated PW expansion
- All sub-channel resonances easily described through cross-channels
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• Now, insert isobar approximation into unitarity relation

+
X

n,r
n 6=r

<latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit><latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit><latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit><latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit>

2 Im<latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit>

X

n
<latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit><latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit><latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit><latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit>

+
X

n
n 6=j

<latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit>

+
X

r
r 6=k

<latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit><latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit><latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit><latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit>

(1� �jk)
<latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit>

p00n
<latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit>

p00n
<latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit>

p00r
<latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit>

p00n
<latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit>

p00r
<latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit>

+
X

n
n 6=j

<latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit>

+
X

n
n 6=j

<latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit>

+
X

n
n 6=j

<latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit>Relation between 
on-shell amplitudes

Real-particle exchange process

Direct process Exchange process

Exchange processes

Direct processes
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+
X

n,r
n 6=r

<latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit><latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit><latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit><latexit sha1_base64="eo2SDCn/oGw4QKGchpiicMhU34E="></latexit>

2 Im<latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit><latexit sha1_base64="22lugkzKxQ3wwGUFl1Apt3j25xc="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit>

X

n
<latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit><latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit><latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit><latexit sha1_base64="d8MprgJynTIIuXO9CNTIoIxEYBU="></latexit>

+
X

n
n 6=j

<latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit><latexit sha1_base64="qew8YSjcOWVHIDo6eIuEZEfEoRY="></latexit>

+
X

r
r 6=k

<latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit><latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit><latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit><latexit sha1_base64="mlmwub1vdwyM1QxR2wZmXeUDooA="></latexit>

(1� �jk)
<latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit>

p00n
<latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit>

p00n
<latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit><latexit sha1_base64="SE+ndXnFMvfe09twjMmMJlVa9FU="></latexit>

p00r
<latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit><latexit sha1_base64="9K9mdnrRwDkjs9z3U2q5Y1a/SO8="></latexit>

p00n
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• Direct sub-channel terms can be removed via sub-channel unitarity
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• Introduce amputated amplitude
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Sub-channel unitarity

Amputated amplitude
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A. Jackura, Indiana University and the Joint Physics Analysis Center

3→3 Phenomenology

15

• Now, have constraint for on-shell amplitudes
- Next, construct representation for isobar-spectator amplitudes

Goal: Find parameterization 
which satisfies this relation
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⇡
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CJ
`0ks

0
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(�0
k, s,�j)(1� �jk)⇥(1� cos

2 ✓?kj)
<latexit sha1_base64="7lpVYDd5K9K7R32MmcITp/fDCEw="></latexit><latexit sha1_base64="7lpVYDd5K9K7R32MmcITp/fDCEw="></latexit><latexit sha1_base64="7lpVYDd5K9K7R32MmcITp/fDCEw="></latexit><latexit sha1_base64="7lpVYDd5K9K7R32MmcITp/fDCEw="></latexit>

CJ
`ksk;`jsj (�k, s,�j) = 2⇡NsjNskN`jN`kN�2

J

X

�k,�k

hJ�k|`k0sk�ki hJ�j |`j0sj�ji

⇥ d(sk)�k0
(cos�k) d

(J)
�k�j

(cos ✓?kj) d
(sj)
�j0

(cos�j)
<latexit sha1_base64="mqe3QkfuRHB/AZkxc0dWGYWz4jg="></latexit><latexit sha1_base64="mqe3QkfuRHB/AZkxc0dWGYWz4jg="></latexit><latexit sha1_base64="mqe3QkfuRHB/AZkxc0dWGYWz4jg="></latexit><latexit sha1_base64="mqe3QkfuRHB/AZkxc0dWGYWz4jg="></latexit>
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• Review 2→2 case:
f�1
sj (�j) = K�1

sj (�j)� i⇢2(�j)
<latexit sha1_base64="+rx8/ZX73VyuoHlljahxX/MHWYk="></latexit><latexit sha1_base64="+rx8/ZX73VyuoHlljahxX/MHWYk="></latexit><latexit sha1_base64="+rx8/ZX73VyuoHlljahxX/MHWYk="></latexit><latexit sha1_base64="+rx8/ZX73VyuoHlljahxX/MHWYk="></latexit>

fsj (�j) = Ksj (�j) + i⇢2(�j)Ksj (�j)fsj (�j)
<latexit sha1_base64="+5UlSexIezkbtW6HBR02bBa1W4A="></latexit><latexit sha1_base64="+5UlSexIezkbtW6HBR02bBa1W4A="></latexit><latexit sha1_base64="+5UlSexIezkbtW6HBR02bBa1W4A="></latexit><latexit sha1_base64="+5UlSexIezkbtW6HBR02bBa1W4A="></latexit>

=)
<latexit sha1_base64="QmVZSdlyULzxBZgbeicfAAO4fws="></latexit><latexit sha1_base64="QmVZSdlyULzxBZgbeicfAAO4fws="></latexit><latexit sha1_base64="QmVZSdlyULzxBZgbeicfAAO4fws="></latexit><latexit sha1_base64="QmVZSdlyULzxBZgbeicfAAO4fws="></latexit>

• Form similar to integral scattering equation, e.g. Lippman-Schwinger 

• Postulate B-matrix parameterization

Isobar-spectator amplitudes
Driving term Known function

eAkj = eBkj +
X

n

Z
eBkn⌧n eAnj

<latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit><latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit><latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit><latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit>

AJ et al. [JPAC], 
ArXiV: 1809.10523



><

(1� �jk)
<latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit> +
<latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit><latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit><latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit><latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit> +
X

n
<latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit><latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit><latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit><latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit>

n
<latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit><latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit><latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit><latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit>
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• To ensure unitarity relation is satisfied, must have form

(1� �jk)
<latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit><latexit sha1_base64="npCuhLBmoFDY386Bb0YDHjNfpP4="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit> +
<latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit><latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit><latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit><latexit sha1_base64="rOJ+nfcNyxlAC0BBaG1eRy8UVfI="></latexit>

=<latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit><latexit sha1_base64="xNHsPwtoRYJDjjUBtIbSVwnXpFc="></latexit> +
X

n
<latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit><latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit><latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit><latexit sha1_base64="ZkEDmt1Wgd6Xs+u6EHRovnXYWnw="></latexit>

n
<latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit><latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit><latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit><latexit sha1_base64="QXnA2AaRGvxZ4UKfIlEVKflAT6E="></latexit>

eBkj = eRkj + eEkj
<latexit sha1_base64="tNJKq89uGucNTAF39+UFaiVznBE="></latexit><latexit sha1_base64="tNJKq89uGucNTAF39+UFaiVznBE="></latexit><latexit sha1_base64="tNJKq89uGucNTAF39+UFaiVznBE="></latexit><latexit sha1_base64="tNJKq89uGucNTAF39+UFaiVznBE="></latexit>

eAkj = eBkj +
X

n

Z
eBkn⌧n eAnj

<latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit><latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit><latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit><latexit sha1_base64="x4QpyrNuUnemiTsPO9JCZhs+GGY="></latexit>

Real Function - Unconstrained
OPE (required by unitarity)

⌧n = ⇢3(s,�n)fn(�n)
<latexit sha1_base64="zxukh56KcMzYvBpz5san9D08RMg="></latexit><latexit sha1_base64="zxukh56KcMzYvBpz5san9D08RMg="></latexit><latexit sha1_base64="zxukh56KcMzYvBpz5san9D08RMg="></latexit><latexit sha1_base64="zxukh56KcMzYvBpz5san9D08RMg="></latexit>

Phase space between 
isobar and spectator

2→2 amplitude
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• For simplicity, assume isobars in (12) and (23) only
- Considering B-matrix as matrix equations, can invert

eA13(s) = [1 �K11(s)⌧1(s)]
�1 eB13(s)

eA33(s) = [1 �K33(s)⌧3(s)]
�1 K33(s)

eA31(s) = [I �K33(s)⌧3(s)]
�1 eB31(s)

eA11(s) = [I �K11(s)⌧1(s)]
�1 K11(s)

<latexit sha1_base64="K8XsryrvNlavAThJyKr/kWCfXo4="></latexit><latexit sha1_base64="K8XsryrvNlavAThJyKr/kWCfXo4="></latexit><latexit sha1_base64="K8XsryrvNlavAThJyKr/kWCfXo4="></latexit><latexit sha1_base64="K8XsryrvNlavAThJyKr/kWCfXo4="></latexit>

[1 �K33(s)⌧3(s)]
�1

<latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="></latexit><latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="></latexit><latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="></latexit><latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="></latexit>

1
<latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit><latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit><latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit><latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit>

=<latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit><latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit><latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit><latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit> �<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit>[
<latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit><latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit><latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit><latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit>

]�1
<latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit>

]�1
<latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit>�<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit> �<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit> �<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit>

Kernel function — Contains rescattering physics

Bubble Triangles Box

Understand analytic properties of 
kernel  ⇒ Understand solution!

Kkj =
X

n

eBkn⌧n eBnj

<latexit sha1_base64="t5mcu0YikwEgegCaK1WJKo8EVqA="></latexit><latexit sha1_base64="t5mcu0YikwEgegCaK1WJKo8EVqA="></latexit><latexit sha1_base64="t5mcu0YikwEgegCaK1WJKo8EVqA="></latexit><latexit sha1_base64="t5mcu0YikwEgegCaK1WJKo8EVqA="></latexit>
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[1 �K33(s)⌧3(s)]
�1

<latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="> </latexit><latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="> </latexit><latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="> </latexit><latexit sha1_base64="NDdsKv3CYS5oZFJupeiOqBDiSRI="> </latexit>

1
<latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit><latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit><latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit><latexit sha1_base64="zZTCo9x+vQtksZ8jhwP9+suCWIo="></latexit>

=<latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit><latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit><latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit><latexit sha1_base64="eYUdkfMgd0DFAT+snsRDPqWVFQY="></latexit> �<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit>[
<latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit><latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit><latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit><latexit sha1_base64="8ecUq8zXmQmstWnhR/cfRQxTwIA="></latexit>

]�1
<latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit>

]�1
<latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit><latexit sha1_base64="YBwzz6+JNTLtAkL+IsFb4wHBPDw="></latexit>�<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit> �<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit> �<latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit><latexit sha1_base64="HT5/58Der95QkfHaDdnOOXfWgYo="></latexit>

• B-Matrix relation unitarizes kernel functions

• Bubble unitarization gives quasi-two-body phase space
- e.g. a1(1260) → 3!
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M. Mikhasenko et al. [JPAC], 
arXiv:1810.00016v1 (2018)

⇢QTB(s) =
1

2⇡(8⇡)2s

Z (
p
s�m⇡)2

4m2
⇡

f⇤
⇢ (�1) f⇢ (�1)

p
�1�s1

�1
d�1

<latexit sha1_base64="FyXSgRGcylCOQm+w9nk7O+5oBcA="></latexit><latexit sha1_base64="FyXSgRGcylCOQm+w9nk7O+5oBcA="></latexit><latexit sha1_base64="FyXSgRGcylCOQm+w9nk7O+5oBcA="></latexit><latexit sha1_base64="FyXSgRGcylCOQm+w9nk7O+5oBcA="></latexit>

Two-body phase space weighted by isobar



><

eA13 = [1 �K11 · ⌧1]�1 eE13
<latexit sha1_base64="D0IVEfx7UiswLAygF/P72OYMt5s="></latexit><latexit sha1_base64="D0IVEfx7UiswLAygF/P72OYMt5s="></latexit><latexit sha1_base64="D0IVEfx7UiswLAygF/P72OYMt5s="></latexit><latexit sha1_base64="D0IVEfx7UiswLAygF/P72OYMt5s="></latexit>
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• Ladder summation of exchanges

• Focus on properties of OPE and triangle amplitudes

=<latexit sha1_base64="GDNBhjVcXbA9NwGmw2xQpG3TI1Y="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="eWax7JFmcHtcHYj+ZgBd+qOvGkc="></latexit>

=<latexit sha1_base64="GDNBhjVcXbA9NwGmw2xQpG3TI1Y="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="eWax7JFmcHtcHYj+ZgBd+qOvGkc="></latexit>

+
<latexit sha1_base64="i4q5PYEEaYOGMShK462w/lmGa+M="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="rN9FrZGHnZdavyPoqRcrrP/3S3Y="></latexit>

+
<latexit sha1_base64="i4q5PYEEaYOGMShK462w/lmGa+M="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="rN9FrZGHnZdavyPoqRcrrP/3S3Y="></latexit>

+
<latexit sha1_base64="i4q5PYEEaYOGMShK462w/lmGa+M="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="rN9FrZGHnZdavyPoqRcrrP/3S3Y="></latexit>

+ · · ·
<latexit sha1_base64="Rk80sdw2llboml2nMu6i1JcrEsk="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="anbmMAsUwLHhcv46rrwm+n4zTKA="></latexit>

+ · · ·
<latexit sha1_base64="Rk80sdw2llboml2nMu6i1JcrEsk="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="anbmMAsUwLHhcv46rrwm+n4zTKA="></latexit>

e.g. OPE driving term only

TriangleOPE

=<latexit sha1_base64="GDNBhjVcXbA9NwGmw2xQpG3TI1Y="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="eWax7JFmcHtcHYj+ZgBd+qOvGkc="></latexit>

=<latexit sha1_base64="GDNBhjVcXbA9NwGmw2xQpG3TI1Y="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="BsqMZr4g5HkU2VeWN4h4osQKL/c="></latexit><latexit sha1_base64="eWax7JFmcHtcHYj+ZgBd+qOvGkc="></latexit>

+
<latexit sha1_base64="i4q5PYEEaYOGMShK462w/lmGa+M="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="rN9FrZGHnZdavyPoqRcrrP/3S3Y="></latexit>

+
<latexit sha1_base64="i4q5PYEEaYOGMShK462w/lmGa+M="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="rN9FrZGHnZdavyPoqRcrrP/3S3Y="></latexit>

+
<latexit sha1_base64="i4q5PYEEaYOGMShK462w/lmGa+M="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="GJgBCYW0JtqjqR2DAUlmXwTD/aM="></latexit><latexit sha1_base64="rN9FrZGHnZdavyPoqRcrrP/3S3Y="></latexit>

+ · · ·
<latexit sha1_base64="Rk80sdw2llboml2nMu6i1JcrEsk="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="anbmMAsUwLHhcv46rrwm+n4zTKA="></latexit>

+ · · ·
<latexit sha1_base64="Rk80sdw2llboml2nMu6i1JcrEsk="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="FK+gMBSXdOe9FjVoVlC4UXLk2tM="></latexit><latexit sha1_base64="anbmMAsUwLHhcv46rrwm+n4zTKA="></latexit>
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Ekj(p0;p) =
X

j,k
j 6=k

<latexit sha1_base64="jAi5CqBdoEG00OWA9T0+HaFNB+s="></latexit><latexit sha1_base64="jAi5CqBdoEG00OWA9T0+HaFNB+s="></latexit><latexit sha1_base64="jAi5CqBdoEG00OWA9T0+HaFNB+s="></latexit><latexit sha1_base64="jAi5CqBdoEG00OWA9T0+HaFNB+s="></latexit>

pj
<latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit><latexit sha1_base64="7s74qmmayezWcq3N0mk09bNrAs4="></latexit>

p0k
<latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit><latexit sha1_base64="kTnSahTYkAynzzBKBqaVsNPTVuU="></latexit>

• Consider S-wave projection

Virtual Particle Exchange

Real Particle Exchange

eES
31 (�

0
k, s,�j) =

1

4 |p0?
3 | |p?

1|
log

✓
z13 � 1

z13 + 1

◆

<latexit sha1_base64="y6Bjy6TamN4stQ5gRG18k3YBGnc="></latexit><latexit sha1_base64="y6Bjy6TamN4stQ5gRG18k3YBGnc="></latexit><latexit sha1_base64="y6Bjy6TamN4stQ5gRG18k3YBGnc="></latexit><latexit sha1_base64="y6Bjy6TamN4stQ5gRG18k3YBGnc="></latexit>

S-wave
sth

<latexit sha1_base64="0HNrabpG56rU8daUaM1oz7NBEeo="></latexit><latexit sha1_base64="0HNrabpG56rU8daUaM1oz7NBEeo="></latexit><latexit sha1_base64="0HNrabpG56rU8daUaM1oz7NBEeo="></latexit><latexit sha1_base64="0HNrabpG56rU8daUaM1oz7NBEeo="></latexit>
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OPE E13(σ′
1, s,σ3), +++

σ′
1 = σ3 = M2

J = ℓ′1 = ℓ3 = s′1 = s3 = 0

m1 = m2 = m3 = 1
<latexit sha1_base64="d+5gopqvKMfZ4/Ko9Vyjh/1FFb0="></latexit><latexit sha1_base64="d+5gopqvKMfZ4/Ko9Vyjh/1FFb0="></latexit><latexit sha1_base64="d+5gopqvKMfZ4/Ko9Vyjh/1FFb0="></latexit><latexit sha1_base64="d+5gopqvKMfZ4/Ko9Vyjh/1FFb0="></latexit>

M = 3
<latexit sha1_base64="XAgR/zVwA8cdvQJHDuhxLfXIhJI="></latexit><latexit sha1_base64="XAgR/zVwA8cdvQJHDuhxLfXIhJI="></latexit><latexit sha1_base64="XAgR/zVwA8cdvQJHDuhxLfXIhJI="></latexit><latexit sha1_base64="XAgR/zVwA8cdvQJHDuhxLfXIhJI="></latexit>

kinematics
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• Consider dispersive representation
eES
kj (�

0
k, s,�j)=

Z

�V

ds0
1

s0 � s� i✏

1

4|p0?
k kp?

j |

+

Z

�R

ds0
1

s0 � s� i✏

1

4|p?
kkp?

j |
<latexit sha1_base64="gDlocsg+72o1ELcEYE2XXGyFFDI="></latexit><latexit sha1_base64="gDlocsg+72o1ELcEYE2XXGyFFDI="></latexit><latexit sha1_base64="gDlocsg+72o1ELcEYE2XXGyFFDI="></latexit><latexit sha1_base64="gDlocsg+72o1ELcEYE2XXGyFFDI="></latexit>

Im eES
kj (�

0
k, s,�j) =

⇡

4
��p?

j

�� |p0?
k |

<latexit sha1_base64="7KG+HRJ4jBXwNZ4eAzT8dZhv3Qg="></latexit><latexit sha1_base64="7KG+HRJ4jBXwNZ4eAzT8dZhv3Qg="></latexit><latexit sha1_base64="7KG+HRJ4jBXwNZ4eAzT8dZhv3Qg="></latexit><latexit sha1_base64="7KG+HRJ4jBXwNZ4eAzT8dZhv3Qg="></latexit>

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>
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<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>
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<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

• OPE has 4 branch points:  0,  ∞,  skj(+) , skj(-)

- skj(+) , skj(-)  depend on kinematics of isobar

Virtual particle exchange

Real particle exchange



><A. Jackura, Indiana University and the Joint Physics Analysis Center

OPE Branch Points
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3
<latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>
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�0
1 = 2

<latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit>
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<latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit>
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<latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit>

(c)
<latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit>

(d)
<latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit>
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• skj(+) , skj(-)  depend on kinematics of isobar
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Im = 0 inflection points



><

• Case:                        — Isobar cannot form/decay

A. Jackura, Indiana University and the Joint Physics Analysis Center

OPE Branch Points
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5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>
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<latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit>
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<latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit>
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(b)
<latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit>

(c)
<latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit>

(d)
<latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit>
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• skj(+) , skj(-)  depend on kinematics of isobar
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�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>



><

• Case:                              �(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>
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3
<latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit>

5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>

6
<latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit>

5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>

6
<latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit>

3
<latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

�0
1 = 2

<latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit>

�0
1 = 2

<latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit>

�(th)
1 = 4

<latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit>

�3 = 4.41
<latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit>

(a)
<latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit>

(b)
<latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit>

(c)
<latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit>

(d)
<latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit>

�(b)
1 = 5.81

<latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit>

�(a)
1 = 4.1

<latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit>

�th
1 = 4

<latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit>

• skj(+) , skj(-)  depend on kinematics of isobar

s(±)
kj =

1

2µ2
jk

 �
m2

k � �j

� �
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j � �0
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�
� µ4

jk + µ2
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�
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k +m2
j + �j + �0

k

�
± �1/2

�
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2
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�
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�
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2
j ,�

0
k

� �

<latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit>
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3
<latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit>

5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>

6
<latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit>

5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>

6
<latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit>

3
<latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

�0
1 = 2

<latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit>

�0
1 = 2

<latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit>

�(th)
1 = 4

<latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit>

�3 = 4.41
<latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit>

(a)
<latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit>

(b)
<latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit>

(c)
<latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit>

(d)
<latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit>

�(b)
1 = 5.81

<latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit>

�(a)
1 = 4.1

<latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit>

�th
1 = 4

<latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit>

• skj(+) , skj(-)  depend on kinematics of isobar

s(±)
kj =

1

2µ2
jk

 �
m2

k � �j

� �
m2

j � �0
k

�
� µ4

jk + µ2
jk

�
m2

k +m2
j + �j + �0

k

�
± �1/2

�
µ2
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2
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�
�1/2

�
µ2
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2
j ,�

0
k

� �

<latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit>

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>
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OPE Branch Points
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s
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13

s
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σ3 = 2.12

3
<latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit><latexit sha1_base64="PPCC0mbWIdSxVp3g7YR0lshPUYI="></latexit>

5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>

6
<latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit>

5
<latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit><latexit sha1_base64="C8tQf5yFGQ/d6fezxg9IADbbItA="></latexit>

6
<latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit><latexit sha1_base64="0MjJ7CxLKzWz02vR9eASdoNkuco="></latexit>

3
<latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit><latexit sha1_base64="2n99n538U+NNLdnQTjP9hhvC7mw="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

5
<latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit><latexit sha1_base64="0UZw3KXUKGUzL4ilIkQrQRskJlQ="></latexit>

6
<latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit><latexit sha1_base64="7qv1TpA48qzEtVZSOSVmDnwwACg="></latexit>

�0
1 = 2

<latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit><latexit sha1_base64="9JFMiKJeUdBn2hVudWSp4XONOr0="></latexit>

�0
1 = 2

<latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit><latexit sha1_base64="lF6Yl5GI30AcADOg1m9Dgz8c5Bo="></latexit>

�(th)
1 = 4

<latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit><latexit sha1_base64="WKuwgIPy6fw7CpyQDFt0+KSu9wU="></latexit>

�3 = 4.41
<latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit><latexit sha1_base64="TbOf9ij5CrBsjp93195kX9oK7sY="></latexit>

(a)
<latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit><latexit sha1_base64="NGipAK6h7cKS+o+sCF1li+BJ4dA="></latexit>

(b)
<latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit><latexit sha1_base64="AnbrTLJsE45xa6rcZeyWfqrJ8ps="></latexit>

(c)
<latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit><latexit sha1_base64="JWogswNGYTTYa9BaTTGiJk7X6t8="></latexit>

(d)
<latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit><latexit sha1_base64="FcD5FRXHLjZfNoQ6I3M9ia8lWUY="></latexit>

�(b)
1 = 5.81

<latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit><latexit sha1_base64="Fk+ermWbSoLTI/1ha5r2fYmUlrk="></latexit>

�(a)
1 = 4.1

<latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit><latexit sha1_base64="8lvc1ySIK9LMPLJoOWNkWj2fIfg="></latexit>

�th
1 = 4

<latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit><latexit sha1_base64="WO6a+WaJyqRUTt1heDj4Jww8s6s="></latexit>

• skj(+) , skj(-)  depend on kinematics of isobar
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<latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit><latexit sha1_base64="g8Rr7j09CwGTrSWb8u3T06Gys5s="></latexit>

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
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�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1

<latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit><latexit sha1_base64="QxLo6NXYWYDcWJm9z6N1KKWD4nQ="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

�R
<latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit><latexit sha1_base64="aIB+RC8GPoCK+E+rkzY69UR3zq0="></latexit>

s(+)
13

<latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit><latexit sha1_base64="ZaOlwCNsUv1O9ariHxdSt6BKsBw="></latexit>

s(�)
13

<latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit><latexit sha1_base64="Y5cSjFufap2l3Z1nsfe9rVSXDl8="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p

�0
1 �m1)

2
<latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit><latexit sha1_base64="OH4fJYlwVD2oCMlBUy9vZih+DeE="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>(

p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 �m3)

2
<latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit><latexit sha1_base64="3lHsda8YSqdR0CQmvIpXEgsHrrA="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p
�3 +m3)

2
<latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit><latexit sha1_base64="MfIgtFCI52UsT4O4TVrkoXksx+o="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

(
p

�0
1 +m1)

2
<latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit><latexit sha1_base64="xHeEdi5SXaOrrUpcVjiauMUo690="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit> s0

<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

s0
<latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit><latexit sha1_base64="TcP8gfYxr3FR+AK3kxS0ERyjaoo="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit> �V

<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>

�V
<latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit><latexit sha1_base64="VakaoooLkQwHnoUEnJFfvDBLjtg="></latexit>



><

�(th)
1  �0

1  �(a)
1

<latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit><latexit sha1_base64="8XURfqMNzWlrjRK6IknKbipEXug="></latexit>

�0
1 � �(b)

1
<latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit><latexit sha1_base64="odlZWM0OgP3AGOZrIVk8dNul9RU="></latexit>

�0
1  �(th)

1
<latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit><latexit sha1_base64="PXmfs8edd4HfXaaR5Flzkm2IKnw="></latexit>

�(a)
1  �0

1  �(b)
1
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• In some cases with real particle 
exchange, OPE has circular cut

- Triangle singularities occur 
in RPE region
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• Start with kernel - triangle amplitude
- again, S-wave
- narrow width approx for isobar

A. Jackura, Indiana University and the Joint Physics Analysis Center

Triangle Amplitude
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µ31 = m2
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• Compare analytic structure with Feynman triangle
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OPE

Isobar amplitude

phase space

Integration over physical region
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• Can compare to other formalisms, e.g, Mai et al.
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• Aitchison & Pasquier resolve the differences to Feynman

M. Mai, B. Hu, M. Döring, A. Pilloni, 
and A. Szczepaniak, 
Eur. Phys. J. A53, 177 (2017)

I. J. R. Aitchison and R. Pasquier, 
Phys. Rev. 152, 1274 (1966)

Includes off-shell physics
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• Triangle singularity develops in B-matrix
- Real particle exchange physical

OPE branch points
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OPE branch points
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• Saw triangle amplitude has extra singularities below threshold
• Integrating over isobar shape cures some of them 

- Remaining singularities due to phase space

eA33 = KF
33(s) +KF
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• What about dispersing kernel in s ?

Isobar shape
Singularities due to # integration 
are moved to second sheet

Persistent singularities due to phase space

⌧n = ⇢3(s,�n)fn(�n)
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• Interesting to compare B-matrix formalism to BHS equations
M. T. Hansen and S. R. Sharpe, 
Phys. Rev. D92, 114509 (2015)

R. A. Briceño, M. T. Hansen, and S. R. Sharpe, 
Phys. Rev. D95, 074510 (2017)

Ladder of OPE’s

“Amputated” amplitude

Full amplitude
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• Manipulate our formalism - identical particles

eA =
h
1� (eE + eR)⇢3f

i�1
(eE + eR)
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We work in PW, extra phase space

• This is a sketch, need to do rigorous studies for comparison

R is like K
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• 3→3 unitarity relations within the isobar approximation
- Spinless external particles
- Finite number of isobars with spin

• B-matrix parameterization
- Linear integral equations — satisfies unitarity relations
- Iterates triangle and box diagrams

• Future Studies
- Study box diagram
- Analytic continuation to complex energy plane - resonance studies
- Connect our formalism with LQCD formalisms
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Isobar Formation Isobar Decay

Isobar-Spectator Scattering



><A. Jackura, Indiana University and the Joint Physics Analysis Center

Unitarity Relations

44

Disconnected 2→2 Unitarity Relation

Connected 3→3 Unitarity Relation
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