The Hyperon Spectrum and Other JPAC Projects
Part Il

Vincent MATHIEU

Indiana University

Joint Phydsics Analysis Center

KL2016-JLab
lanuary 2016

w

Jeffz?son Lab

INDIANA UNIVERSITY ®Thomas Jefferson National Accelerator Facility




Y. and N Baryon Spectrum

o K™

C. Fernandez-Ramirez et al. (JPAC) ArXiv:1510:070652

0.1
0.1

0.05

-0.05
0.1
-0.15
0.2
0.15

0.1
0.05

KN-—>=xX

KN-—>=x A

-0.05
0.1

0.1
0.2
0.3
0.4
0.5

Im s (GeV?)

1

1

¥(2030)
¥

| 1

2

2.5

3

3.5

4 45

s (GeV?)



Y, and N Baryon Spectrum
K™

e

v N\»

AN
N, A S

2400

0 A s KN s ol A KAnE KN physical axis
5 | 5(1670) % ¥
E - ox
100 | =190 % ?“;‘F’:O:) ’T‘ .
2(16;60) z =(1900) +
< 200 | 1
() |
= :
o I
300 811 —¢— -
P11 —%—— I p—
D13 —a—
400 r 255 -
15
o +
Gz ——
500 — ' '
1200 1400 1600 1800 2000 2200
Mp (MeV)

C. Fernandez-Ramirez et al. (JPAC) ArXiv:1510:070652

I

I

KN—» =%

KN—>x A

Im s (GeV?)

0.3

0.2

0.1

0.1
0.1

0.05

-0.05
0.1

-0.15
0.2

0.15
0.1
0.05

-0.05
0.1

0.1
0.2
0.3
0.4
0.5

1




Y, and N Baryon Spectrum

-

\ZA/

o K™

VAN

. nZ A KN xS A KN physical axis
(1710) (1810)
AI152|0 ili6e0) # { A(1890)
100 ! :
(15‘)0)/% A(2100)
200 L V4
A(1670) &
A(1405 +
300 r ( ')$ + A(2050)
% A(2000) %
= 400 f
L4Q.
500 | gm ——
q
PgS ——
600 D03 —
Eos
700 | Foo I =0
Go7 —— :
800 I ! ] [ ] ] ]
1200 1400 1600 1800 2000 2200 2400
Mp (MeV)

C. Fernandez-Ramirez et al. (JPAC) ArXiv:1510:070652

I

I

KN—» =%

KN—>x A

Im s (GeV?)

0.3

0.2

0.1

0.1
0.1

0.05

-0.05
0.1

-0.15
0.2

0.15
0.1
0.05

-0.05
0.1

0.1
0.2
0.3
0.4
0.5

1

X(2030)




.
“- N W » O N MO @ O

N W a O

.

K p— K p Energy Evolution

o (mblsr)

L

415 MoVic

1

N W a OO = N L a0

O “NLOQMOLOONDG O« NLWMMNOFOEND O

w
- N W s OO - N W e

s
O -“«NWH~OLOONDG OO -~ NOTLWOLM O “NLOWMOLOND O

-

doid) (mibvsr) GoldQ (mbisr)
T T T 10 T T T
8 I—t
61 935WeVik g-
4 —
b d -
0 1
8 T T T
7 = —4
6 -
5 - -
4 1 982 WV -
ar 4
2 - o
; B '.ﬂoooo.'f'o" . h
T T T 12 T T T
- z 'o - i—n
: g °f 3
= 793 MeVic - 61 -
. .f 1 4} r022meve .
e 4 2 .
W M 0
T T T 8 T T T
- — 7T -
= 885 MeVic # - 6} -
- R 5 = i —
- .‘{ 4 a4} 10s2meve R
of R 3 = } B
= 4 = . —4
"\q-'b -‘-f - f o !.-I- - -
Sawme 2 0 Rl i e
T T T 8 T T T '."
- - 7 - -
- {- 6 - .-n
— 5 4 -
899 MeVic H - 4 125MeVk g -4
-y 3 -t - -
4 2 = ' 4
1
0

A 05 0 05 1

cos 6



O “NWABELONDG O -« WWOLLAL

K p— K p Energy Evolution
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Low energy: baryon resonances High energy: Regge exchange
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Low energy: baryonr © - legge exchange
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Dispersion Relation
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Dispersion Relation

oo / o /
A(s,t):l/ ImA(s,t)d8,+l/ Im A(u', t)

T Js, s’ — s T u —u

0]

u(s,t) = —s —t + 2M?> + 2u°

du’




Dispersion Relation

oo / oo /
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Introduce the crossing variable
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Finite Energy Sum Rules

Satisfy dispersion relations A I
2 [ ImA(, ¢
A(V, t) —— — 2 ( 72 ) V,dyl vy = p+t/dm
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Finite Energy Sum Rules

Satisfy dispersion relations

o0 /
A1) = g/ Im A(v ,t)y,

T )12 g2
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Finite Energy Sum Rules

Satisfy dispersion relations

o0 /
A1) = g/ Im A(v ,t)y,

T )12 g2

0

v > A

Im A(v,t) — B(t)r*®

dy/’




Finite Energy Sum Rules

Satisfy dispersion relations

o0 /
A1) = g/ Im A(v ,t)V,dV,

T 2 )2

0

v > A

Im A(v, t) — B(t)v™®

Analyticity implies FESR

- <

1 A B(H)ADL ]

,ﬁ G Im A(v,t)vdy =

a(t)+k+1

mmmmmm




O “NWELO NG O -« WWLaLH

How to Uyse the FESR ?
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How to Uyse the FESR ?
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Application to ©N : High Energy Fit
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Lety compare both side of the sum rule
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Checking Analyticity

Match low energy (PW)
and high energy (Regge) 60! Im A" (v, t=0)
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Checking Analyticity

Match low energy (PW)
and high energy (Regge)
imaginary parts

Partial waves Regge poles

Plab
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Reconstruct the real part
from the dispersion relation
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Similar results for the other amplitude o | Im vB" (v, t=0)
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Summary: Methodology

Going beyond partial waves truncation

Use FESR to extrapolate to high energy
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Reconstruct imaginary part
from threshold to infinity

Impose dispersion relation
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A(V,t):g/ ImA(v',t) ,
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Analytically continue and extract poles
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Parametrization of High Energy Data
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Comparison between Low and High Energy Amplitudes

Isoscalar: Excellent match !
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Comparison between Low and High Energy Amplitudes

Isoscalar: Excellent match !
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Comparison between Low and High Energy Amplitudes
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3b. Discovering (?) New Resonances: Eta()-Pi @COMPASS
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