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Non-Forward Scattering

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 7

How to resum the Spin Towers ? — Also a Problem for the Higher
Twist Operators for Forward-Scattering!

Application: Operator Approach to Diffractive ep Scattering.
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Non-Forward Scattering

2. The Compton Amplitude
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2.1 Operator Structure
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3. Non-Forward Anomalous Dimensions

Non—local Operators = Taylor Summed-up Local Operators
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Spin-Towers : Two-fold Moment Expansion
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1) Unpolarized anomalous dimensions
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Non-Forward Scattering

1) Unpolarized anomalous dimensions:
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Non-Forward Scattering

2) Polarized local anomalous dimensions:
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2.3 Lorentz Structure J
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5 Kinematic Relations
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6 Current Conservation
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7 The Helicity Projections of the Compton
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8. Integral Relations

8.1 Unpolarized Contributions
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6.3 Forward Scattering
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Non-Forward Scattering

9. Diffractive Scattering: Operator
Approach

Diffractice Scattering: Important Process at HERA

1. Why is the Q> Dependence of F''S(z,Q?) and FY (z, Q?)
about the same?

2. Why is their Ratio about 1/8...1/10 ?

e Question 1 should be studied within Perturbative QCD.

e One should formulate the problem such, that Question 2 can
later be studied within Lattice Gauge Theory.

e Can one formulate the problem in a way that Higher Twists
find their place?

— Operator Approach !

J. Bliimlein Dortmund, January 2002 13
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Figure 3. The structure function FP(x, ©%) and the ratio »° = FP(x, Q%)) Fa(x, Q%) for
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Diffractive Scattering: Operator Approach

2. Lorentz Structure
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Diffractive Scattering: Operator Approach

3. The Compton Amplitude

OPER ATOR. ¢

Tow = iRT[3,(%)3,6%5)

2 A
>~ —e - f.z ‘ x
1T (2~ E)

[ Suore O%(21-%)+ i&uano OF (5 5]

COMPTON AMPLITUDE Xk DIFFRACTIVE SCATTERING &

AL MOLELLER'S TheeoretH:
TUORN THE FIVAL STATE PROTON INTO AN
INTIAL STAMTE ANTIPROTON.

DIS OFF A 2- PARTICLE (SITIAL SAATE.
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Diffractive Scattering: Operator Approach
4. Evolution Equations

HOW DO DAFFRACTIVE PARION DENSITIES
BJowe T

START WITH SENERAL NON- FoRMWARD

'FZ)'FLMMJSM) TRACE rl PEPENDENCE.
A oMk, kK p) = | DK’m"B(m,K-,kifki:
Aoy p »?)
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Non-Forward Scattering

10. Conclusions

1. The virtual Compton Amplitude for deep-inelastic Nonforward
Scattering was studied in the Generalized Bjorken Region for
the Twist—2 contributions.

2. There exist several equivalent methods to derive the
Nonforward 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 unpolarized
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 elements
T, and T, and the polarized terms the projections T, and
T, contribute in this order.

5. In this order the Light-Cone expansion conserves the
electromagnetic 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.

J. Bliimlein Dortmund, January 2002 14



Non-Forward Scattering

7. Diffractive Scattering can be described in the Light-Cone
Expansion, applying A.H. Mueller's Optical Theorem. One obtains
a slightly modified Callan-Gross Relation. The Evolution is
forward. xp behaves as plain parameter. This method applies to
All Twists.

J. Bliimlein Dortmund, January 2002 15



