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Nucleon Sructure Properties

eIm 8/1/‘]51@1 =0 <N/’Jébm’N> - Q7 2
Weak aﬂjxeak — O <N/‘le$eak‘N> - gA, gp
gravity 0, TH", =0 (N'|TH INY  —— My, J, dy
Qprot = 1.602176487(40) x 10717 C gp =8 — 12
Iprot = 2.792847356(23) 1 ga = 1.2694(28)
Mot = 938.272013(23) MeV J= %
4 =97

can be accessed from GPDs in hard exclusive reactions



Form Factors of Energy Momentum Tensor

talk of C. Lorcé and S. Liuti
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Form Factors of Energy Momentum Tensor
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DVCS at leading twist

talk of D. Mdiller
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Dispersion Relations at fixed t and Q°

A;(v,t,Q?%): analytical functions in the complex v plane, with cuts on the real axis

Drechsel, Pasquini, Vanderhaeghen (2003)
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Unsubtracted Dispersion Relations
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Unsubtracted Dispersion Relations
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non-convergent integrals

Subtracted Dispersion Relations
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Dispersion Relations in terms of GPDs
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subtraction function accessible through spin asymmetries

Anikin, Teryaev (2007); Kumericki-Passek, Mueller, Passek (2008); Diehl, Ivanov (2007);

Polyakov, Vanderhaeghen (2008); Goldstein, Liuti (2009); Mueller, Semenov (2015)



Dispersion Relations in terms of GPDs

Q2 V, B Q2

AM N E - AMyzx

energy variables - v=

once subtracted fixed-t DRs in the variable x

dr Im Ay (x,t, Q?)
€/~ 1)

Re As (v, t, Q*)=A(t, Q%)+~ P/

link with twist-2 GPDs: Im Ay (z,t,Q%) =7 E* (z,¢ = z,t,Q?)

1
RGAQ(jV,tyQQ)A(t7Q2)+P/O d$E+($,$at7Q2) [ZE ié‘ + $—1|—§]

2 1 . , 1 1
Re As(v,t,Q ):—73/0 dr E™ (2,§,t,Q7) [x—§+x+£]

Anikin, Teryaev (2007); Kumericki-Passek, Mueller, Passek (2008); Diehl, Ivanov (2007);

Polyakov, Vanderhaeghen (2008); Goldstein, Liuti (2009); Mueller, Semenov (2015)



Subtraction Function
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Polyakov-Weiss D-term D(z, t)

Anikin, Teryaev (2007); Radyushkin (2012) talk of K. Semenov-Tian-Shansky
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Dispersion Relations for DVCS amplitudes

e s-channel DRs:
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Dispersion Relations for DVCS amplitudes

e s-channel DRs:
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DRs in the s-channel

at fixed t
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Dispersion Relations in the t-channel
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Dispersion Relations in the t-channel
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Unitarity relation in t-channel




Unitarity Relations in the t-channel
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unitarized S- and D- waves: dispersive (Omnes) representation
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M. Polyakov, 1999
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mr — NN scattering amplitudes

s-channel

t-channel

N

analytical continuation of s-channel partial-wave helicity amplitudes
calculated from DRs

G. Hoehler, 1983



mr — NN scattering amplitudes
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Intermediate summary: input for t-channel DRs

e two pion intermediate states — partial wave expansion and take I =0, J =0, 2
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eexpansion in Gegenbauer polynomials: D(t) = Z dn(t) == DRs for d;(¢)
{n odd}

vy — mm : GDAs with input from pion PDFs and w7 phase shifts

e — NN : analytical continuations of pion-nucleon scattering amplitudes
with input from 77 phase shifts



DR Results for D-term Form Factor

0
Q:u+d ?GH jQ2:4GeV2

I —— pion PDFs from
- GRY, ZPC53 (1992)

dy(0) = —1.92

—— pion PDFs from
Owens et al., PRD30 (1984)

d1(0) = —1.59
_2 T R NN S T S RO AN SO SO SR NN R SR SR H SR S
0 0.2 04 0.6 08 21
-t (GeV")
xQSM Skyrme model Effective LFWFs
d?(0) = —2.35 d%(0) = —4.48 d?(0) = —2.01

Schweitzer et al., (2007) Schweitzer et al., (2007) Mueller and Hwang, (2014)



DR Results for D-term Form Factor
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D-term Form Factor: t-dependence
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Energy Density [Momentum Density
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Stability and Sign of D-term
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Summary

& Dispersion Relations for DVCS amplitudes
constraints from analyticity, crossing, built in

€ Subtraction functions for twist-2 DVCS amplitudes

for H + E and A : no subtractions
for E: pseudoscalar meson poles

for £ : D-term

& D-term from t-channel Dispersion Relations
D-term — two-pion correlated state with 1=0, J=0, 2

model independent representation
with input from two-pion GDAs and pion-nucleon scattering
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Convergence of DRs
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subtraction constant to be fitted to data



