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BUT going beyond is ‘easy’ and related to resonances !



Pion Nucleon Amplitudes
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Pion Nucleon Amplitudes
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2 amplitudes and 2 isospin combinations
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Partial Waves vs Regge

Two different representations of amplitudes A’(:) (57 t)7 B(:) (57 t)
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Partial Waves vs Regge

Two different representations of amplitudes A’(:) (57 t)7 B(:) (57 t)

Problems:
truncated sum
Regge only at high energies

Lmam

b ) — § >=< ¢ Py(cosB) Partial wave series
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Sum over Regge poles
+ background integral
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Partial Waves vs Regge

Two different representations of amplitudes A’(:) (57 t)7 B(:) (57 t)

Problems:
truncated sum

Regge only at high energies ’ How to take advantages of both ? ﬂ
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Sum over Regge poles
+ background integral
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Finite Energy Sum Rules

Satisfy dispersion relations
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Finite Energy Sum Rules N —s =N

Construct Im(amplitude) from 0 to infinity via FESR Im vB®(v, t=0)
Reconstruct Re(amplitude) from dispersion relation
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Finite Energy Sum Rules

Construct Im(amplitude) from 0 to infinity via FESR
Reconstruct Re(amplitude) from dispersion relation

dy’
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CGLN Phys. Rev. 106 1345
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Three Piong
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Three Piong
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N — T

Truncated PW: S and P waves
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Truncated PW: S and P waves

400

350F

300

250

200F

1200

1000

800

600

400

200

150F
100F

50F

0926 028 03 0.32

Q2 . mg — (M + md)2/4
— 2

_ 2
ms — ms

WASA@COSY Q=214+04

CLAS@CEBAF in preparation

KLOE@DAPHNE in preparation

At 1N = e
i\ ..!-- o -..- -- ;_: i _‘_-.._._.._. o,
o '_'r e g CH 1_'_'_I__ -
A L T Y
R *r.- S EE o e .'_- T,
R S e
SR e
PE iR e R
| . i e e R T L ek
. - I - ‘|.-|.FE -.‘.-_:_-_"_-'.': o5
B e Ay [ R 2
I R oyt 4
i PR o LT R
0.08}- e et -
| 1 ol 2
IIIIIIIIIIIIIIIIIIII ooe 1 1 I ||I|||IIIIIII I L l O

8.5 0.51 0.52 0.53 0.54 0.55 0.56 0.57 0.58 0.59 0.6 "0.06 0.08 0.1 0.12 0.14 0.16 0.18

M., (GeV) M?(P_P,) (GeV?)

, (Amplitudes in C++)

dg12 CLASG data

036 038 04 042 044

M(P P,) (GeV)

Toolbox for exp.

P. Guo et al (JPAC)
arXiv:1505.01715



See B. Kubis, E. Passemar and others
for similar approach

KLOE
(2003)
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Upcoming:
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Veneziano Amplitudes

Plab = 3.4 GeV

v

g Double Regge limit
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Veneziano Amplitudes

Plab = 3.4 GeV

v
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Double Regge limit
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Low energy: baryonr *
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[Van Hove 1969]

Longitudinal Plot
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[Van Hove 1969]

Longitudinal Plot

g1 = rsinw
g2 = rsin (27/3 + w)
q3 = rsin (47/3 4+ w)
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Three Piong
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Veneziano Amplitudes

Dual model >+< I

violation of unitarity
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Veneziano Amplitudes

Dual model >+< K

violation of unitarity
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Veneziano Amplitudes

Dual model >+< I

violation of unitarity
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Veneziano Amplitudes

Dual model with 4 particules Extension to 5 particles
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Amplitude is a sum of
narrow resonances

Application to

numerical evaluation
of hypergeometric
functions ?
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Yp — K+K_p
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Phi mesons

Yp — K+K_p
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Yp — K+K_p

Double Regge
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Yp — K+K_p

Double Regge
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Longitudinal Plot
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=D Diff. cross section
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Diff. cross section
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Finite Energy Sum Rules
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