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GPDs rely on the handbag dominance in DVCS; i.e.
Q?>> any soft mass scale

p* (1-C)p*

9°=0'0-9.* =-0,°=-Q*<0, e.g.
S.J.Brodsky,M.Diehl,D.S.Hwang, NPB596,99(01)



Full Amp vs. Reduced Amp

S-channel: £ (1)(k+g+m)e(l ) - ¢ (I orge(l)
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U-channel:



Nucleon GPDs in DVCS Amplitude

X.Ji,PRL78,610(1997): Egs.(14) and (15)
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Just above Eq.(14),

“To calculate the scattering amplitude, it is convenient to define
a special system of coordinates.”

Note here that g

2

—ﬂi =0,ie.t=0.




Nucleon GPDs in DVCS Amplitude

A.V.Radyushkin, PRD56, 5524 (1997): Eq.(7.1)
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At the beginning of Section 2E (Nonforward distributions),
“"Writing the momentum of the virtual photon as g=q’-{p is
equivalent to using the Sudakov decomposition in the

light-cone plus’(p) and minus’(q’) components in a situation
when there is no transverse momentum .”

Note here that t=4%=({P)* =(*M* =0 j.e. only consistent at t=0,
neglecting nucleon mass.



JLab Kinematics t < -|t . |#0

DVCS BH
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Original formulation of DVCS in terms of GPDs due to
X.Ji and A.Radyushkin is applied only at t=0.



“Bare Bone” VCS Amplitude at Tree Level
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Hadron Helicity Amplitude:
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Neglecting masses,

T = % u(s)gg g u(kis)

T = Fukis o' g'guks)

identity: VY'Y =g™d" +g*"g"- g"g* +ie™"g,0,




JLab Kinematicst < 0O

* \We want to see the effect of taking t<0.

e Therefore we mimic the kinematics at
JLab.

* |[n JLab kinematics, the final hadron and
final photon move off the z-axis.
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Using Sudakov vectors
n(+)* =(1,0,0,0), n(—)* =(0,0,0,1)
we find

T = % (({(K" +q")n*(+) + g n*(=) + gL }n"(+)
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Keeping no transverse momentum in DVCS, we agree on
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equivalent to the expression given by X. Ji and A.V. Radyushkin.



Investigation of Complete Ampltude

Attach the lepton current and check the spin filter
for the DVCS amplitude.
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Singularities develop in the polarization vector as g* = O.

The amplitudes being obtained by contraction with the
polarization vectors may be sensitive to the neglected parts.



Calculation for massless spinors

Complete amplitude
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Leptonic and hadronic parts
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Checking Amplitudes

e Gauge invariance of each and every polarized amplitude
Including the longitudinal polarization for the virtual photon.

 Klein-Nishina Formula in RCS.

* Angular Momentum Conservation.
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Checking Amplitudes

e Gauge invariance of each and every polarized amplitude
Including the longitudinal polarization for the virtual photon.

 Klein-Nishina Formula in RCS.

* Angular Momentum Conservation.
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Comparison

Complete DVCS amplitudes, ), L({\". A}, h)%?{({h’ﬂ h}{s’,s}) in three
approaches, ours, A.V. Radyushkin, and X. Ji. Because the hadrons and
leptons are massless, A’ = A and s’ = s.
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Conclusions

* For the good hadron phenomenology, treacherous
points such as zero-modes and singularities should be
taken Into account correctly.

* As a conseguence, we find that the XJ and AVR
amplitudes for DVCS in terms of GPDs for t < 0 are not
satisfactory.

* More careful investigation on the GPD formulation and
the corresponding sum rules is necessary.
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