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 Dispersion Relations (DRs)
    for Deeply Virtual Compton Scattering (DVCS)

 D-Term Form Factor

✓ subtraction function in s-channel DRs
✓ predictions from DRs in the t-channel
✓ physical content

Outline

parallel session Spin-3D : K. Semenov-Tian-Shansky

talks of D. Mueller and K. Kumericki
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Form Factors of Energy Momentum Tensor
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Relation with second-moments of GPDs:  

D-term related to “stability” of the 
nucleon

“Charges” of the EM Tensor Form Factors at t=0

Form Factors of Energy Momentum Tensor
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A3 = H̃A1 = H+ E
A2 = E

F =

Z 1

0
dxF+(x, ⇠, t, Q2)


1

x� ⇠ + i✏

+
1

x+ ⇠ � i✏

�
Compton form factors: F =

n

H, E, H̃, Ẽ
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Ai(⌫, t, Q2): analytical functions in the complex    plane, with cuts on the real axis ⌫

Drechsel, Pasquini, Vanderhaeghen (2003)

Dispersion Relations at fixed t and Q2 
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 Subtracted Dispersion Relations 
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Anikin, Teryaev (2007); Kumericki-Passek, Mueller, Passek (2008); Diehl, Ivanov (2007);

Polyakov,  Vanderhaeghen (2008); Goldstein, Liuti (2009); Mueller, Semenov (2015)
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Dispersion Relations in terms of GPDs
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Subtraction Function

talk of K. Semenov-Tian-Shansky

E(x, x, t) = E(x,�x, t)
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Dispersion Relations for DVCS amplitudes
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Dispersion Relations for DVCS amplitudes
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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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• Partial wave expansion 
   with ⌫ = 0 ! ✓

t

= 90o

• Charge conjugation 
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two-pion intermediate state with

I = 0 J = 0, 2, · · ·

Unitarity Relations in the t-channel
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unitarized S- and D- waves: dispersive (Omnès) representation
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analytical continuation of s-channel partial-wave helicity amplitudes 
calculated from DRs
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Intermediate summary: input for t-channel DRs

•expansion in Gegenbauer polynomials: D(t) =
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d
n

(t)  DRs for 

•two pion intermediate states partial wave expansion and take

�⇤� ! ⇡⇡ : GDAs with input from pion PDFs and      phase shifts⇡⇡•    

•   ⇡⇡ ! NN̄ : analytical continuations of pion-nucleon scattering amplitudes
  with input from      phase shifts⇡⇡

I = 0, J = 0, 2

d1(t)



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

Q2 = 4 GeV2Q= u + d

pion PDFs from
GRV, ZPC53 (1992)
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DRs
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Fit

  Fit: withFQ(t) =
dQ1 (0)

[1� t/(↵M2
D)]↵

MD = 0.487GeV

↵ = 0.841

D-term Form Factor: t-dependence
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Stability and Sign of D-term

conservation of EMT stability condition
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: Schweitzer et al., 2007 �QSM



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

 Subtraction functions for twist-2 DVCS amplitudes

for          and    : no subtractions

for    : pseudoscalar meson poles

for    : D-term

Summary

 D-term from t-channel Dispersion Relations 

D-term         two-pion correlated state with I=0, J=0, 2 

model independent representation 
with input from two-pion GDAs and pion-nucleon scattering 

H + E H̃

Ẽ

E
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subtracted DRs

unsubtracted DRs

Convergence of DRs
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