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1. Introduction

Deeply Virtual Compton Scattering: A New Test Ground for QCD

e Scaling Violations: Non-Forward

e New Evolution Equations

e Generalization of the Light Cone Expansion

e New Integral Relations Specific to the Non-Forward Case
Generalization of the CALLAN—GROSS and WANDZURA-WILCZEK

Relations to the Amplitude Level

Conceptional Problem: Non-Forward Light Cone Expansion &
Current Conservation

How to extract the Twist—2 Contributions ?

How to resum the Spin Towers ? — Also a Problem for the Higher
Twist Operators for Forward-Scattering!
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Compton Amplitude
3. Non—-Forward Anomalous Dimensions

Non—local Operators = Taylor Summed-up Local Operators

ONS(k1,k2) = &% [Y(s1@)Aprut(K2E) — PR2Z) A gyt (k1))
ONS(ki,ka) = &% [P(ki®)Ap157u¥(K2E) + P(R2E)A py57u90 (K1 E)
OU(k1,h2) = &5 [B(ka@)1uth(kaZ) — PlRa )y (k:1E)]
O%(k1,k2) = F3" 3 [FP(k1Z)F2,(KaE) + FoP (ko) Fyy(r1)]
Of(k1,k2) = &% [P(k1E)ys7u¥(k2) + P(R2E) V570 (K1 E)]
OF (mima) = # & § [FaP(md)Fo,(ad) — F2#(nad)Foy(mid)

Renormalization Group Equation:

T
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Argument-relations of the anomalous dimension
AB Lol Iy . A AB ! /
Y27 (K1, R2; Ky, By) = YT (K1 — Ky K2 — Ki Ky — K, Ky — K)

= )%aB ’yAB()\m, Akg; ARy, Aky)
dAB = 2‘+d’A'B:

dg=1 and dg=2.
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d AB ' AB .
(k2 — K1)*AB Y% (K1, k2;81,k3) = 7 (0,1;00,1 — a2)
—_  #AB
= K (051,052),
d AB ’ ’ AB e
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!
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Evolution Equations for Operators:

d - - ' !
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1— wo
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—14ws
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Spin-Towers : Two-fold Moment Expansion

d 4
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1) Unpolarized anomalous dimensions
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1) Unpolarized anomalous dimensions:
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2) Polarized local anomalous dimensions:
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2.3 Lorentz Structure
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3 Kinematic Relations
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4 Current Conservation
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5 The Helicity Projections of the

Compton Amplitude
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6 The Integral Relations

6.1 Unpolarized Contributions
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6.2 Polarized Contributions
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6.3 Forward Scattering
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Compton Amplitude

8. Conclusions

1. The virtual Compton Amplitude for deep-inelastic Nonfor-
ward Scattering was studied in the Generalized Bjorken Re-
gion for the Twist—2 contributions.

2. There exist several equivalent methods to derive the Non-
forward Evolution Kernels and anomalous dimensions, which
yield the same results. The problem of Spin Towers can be
solved in terms of integral representations. This is likely the
solution of the Spin Tower problem arising for Higher Twist
Operators, in generalized form, for Forward Scattering too.

3. The Nonforward Compton Amplitude consists of unpolar-
ized and polarized DirAC and PAULI —type contributions
at leading twist. For the Operator-Expectaion Values an
expansion in 1/v has to be performed to find the Leading
Twist terms, in the spirit of the Bjorken Limit.

4. For the unpolarized terms only the Amplitude matrix ele-
ments T;; and Ty, and the polarized terms the projections
Ti2 and Ty, contribute in this order.

5. In this order the Light-Cone expansion conserves the elec-
tromagnetic current. This property has to be studied twist
by twist for the remaining contributions.

6. Generalizations of the CALLAN-GROSS and WANDZURA-
WILCZEK relations known in the forward case for the matrix
element square level for the Nonforward Case were derived
at the Matrix Element Level.
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