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Finite-Energy Sum Rules
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Finite- Energy Sum Rules
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Finite-Energy Sum Rules

Given the s-dependence at high energies,
one can predict the t-dependence at high energies,
using only low-energy models



Amplitudes
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Pion photoproduction
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V. Mathieu (in prep.)

Pion photoproduction
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Eta photoproduction
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d g/dt (u b/GeV?)

J. Nys PRD95 (2017)

Eta photoproduction
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We present the model published in [Nys16] . ¥ n

The differential cross section for 4vp — 7p is computed with Regge amplitudes in
the domain B, > 4GeVand 0 < —t <1 (in GeVv?).

We use the CGLN invariant amplitudes A; defined in [Chew57a].

See the section Formalism for the definition of the variables.

The model and its context is detailed in [Nys16] . We report here only the main
features of the model.

Formalism e http:/lwww.indiana.edu/~jpac/

The differential cross section is a function of 2 kinematic variables. The first is the beam energy in the
laboratlory framt? E., (in GeV) or the total energy squared s (in ( - Publication: [Nys16]
scattering angle in the rest frame cos # or the momentum transfer o C/C++ observables: C-code main, Input file, C-code source, C-code header, Eta-MAID 2001 multipoles
The momenta of the particles are k (photon), q (eta), pa (target) i o C/C++ minimal script to calculate the amplitudes: C-code zip

and the proton mass is M . The Mandelstam variables, s = (k © Data: Dewire , Braunschweig
H p N- N o e o Contact person: Jannes Nys

o Last update: November 2016
Step-by-step introduction to calculating the model amplitudes of the high-energy model.

[show]

Run the code
The simulation is temporarily not working properly

Choose the beam energy in the lab frame E.r, the other variable (t or cos®) and its minimal, maximal,
and increment values.

If you choose t (cos) only the min, max and step values of ¢ (cos #) are read.

Only physical ¢-values are calculated. Hence, for example ¢ = 0 will be set to ¢(cos @ = +1). Below
W = 2 GeV, we use the Eta-MAID 2001 model using the lowest I < 5 multipoles. Above W = 2 GeV,
the Regge model is evaluated. There is no smooth transition.

E, inGeV o 3

O cos

tin GeV2 (min max step) | -1 Mo 21 0.01 =
cos (min max step) | 0.85 2 [ & [0.01 <

Start reset




Something else: +*p — KA

Regge-plus-resonance (RPR) approach [PRC86 (2012) 015212]

RPR-2011
I o T (PDG-2010)
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Bayesian inference of the resonance content of p(v, K7)A m F15(2000) ok
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511(1535): 511(1650):' F]S (1680)3 P13(1720)7
D13(1875), P15(1900), Py1(1900), and Fy5(2000)

m Regge background: exchange of K(494) and K*(892) Regge trajectories
in ¢ channel
m Enrich Reggeized background with N*: J = %.}. %.}. % with My <2 GeV

(W 17 parameters
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Coupled Regge analysis of meson resonance production

[Fox and Hey, Nucl. Phys. B 56 (1973) 386]

t
Y, T, K l M (¥ =0",17,2%)
h"\\L“

K K- Ingredients
* Regge pole exchange

S
— » Residue factorization
- ~ * SU(3) symmetry
* Vector-meson dominance
N SU(3)
K K°
" |wi=ny| |ituy]
(s) o v(t (l 1—cos 195) 2 (1+cus 195) 2
H3la,Mal1 — gin na(t)\‘gﬁaﬁ1(t)gﬂ4ﬂz (t_)) —t 2 2
factorization

Data collection Current status
« y,m K beam » 7176 data points
* Nucleon target * 55 reactions

« 07,17,2" meson production
* Low-—t, highs

» Dataformat: ObSEfamE
r ™
Etap t Lnax Cinin 0 +A0 -—-AO Reaction Obs Ref

-0.0062301713197332464 -0.001230171319733353 -0.011230171319733362 13.15 1.68 -1.68 GAMMA P --> OMEGA P DSIGDT Abr76o
-0.0162368171319733255  -0.011238171319733362 -0.82123017131973337 10.63 1.52 -1.52 GAMMA P --> OMEGA P DSIGDT Abr76o
-0.826238171319733264  -0.82123017131973337 -8.83123017131973338 9.45 1.46 -1.46 GAMMA P --> OMEGA P DSIGDT Abr76o
-0.0836230817131973327 -0.83123617131973338 -9.84123017131973339 §.85 1.28 -1.28 GAMMA P --> OMEGA P DSIGDT Abr76o
-0.046230817131973328 -0.084123617131973339 -0.8512301713197334 71.27 1.23 -1.23 GAMMA P --> OMEGA P DSIGDT Abr76o
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Summary

Finite-energy sum rules connect low and high
energy regime

Successful predictions at high energies based
on low-energy models

Provides information at the amplitude level

Extending RPR (Ghent) from photoproduction
to electroproduction
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