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hep-ph/9612251 4 Dec 1996

CU-TP-799

Limitations on using the operator product
expansion at small values of x*

A H. Mueller
Department of Physics, Columbhia University
New York, New York 10027, USA

Abstract

Limits on the regions of Q2 and x where the operator product
expansion can be safely used, at small values of x are given. For
a fixed large Q2 there is an zo(Q?) such that for Bjorken x-values
below =z the operator product expansion breaks down with significant
nonperturbative corrections gccurring in the leading twist coefficient
and anormious dimension functions due to diffusion of gluons to small
values of transverse momentum.

1 Introduction

For hard scattering processes involving two iransverse momentum
scales, one nf which is the hard scattering scale, factorization and the
Dokshitzer, Gribov, Lipatov, Altarelli, Parisi (DGLAP) equation(1-3}
furnish the basis for a systematic description of the dependence of
cross sections on the hard scale. For example, in deep inelastic lepton
proton scattering the two scales are the inverse size of the proton,
proportional to the QCD A-parameter, and the virtuality, Q, of the

*This research is supported in part by the Department of Energy under GRANT
DE-FG02-94ER40819.
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hep-ph/9701303 16 Jan 1997

k-Factorization and Small-x Anomalous Dimensions

G. Camici and M. Ciafaloni
Dipartimento di Fisica, Universita di Firenze
and INFN, Sezione di IF‘irenze
Largo E. Fermi, 2 - 50125 Firenze

DFF 264/01/97

Abstract

We investigate the consistency requirements of the next-to leading BFKL equa-
tion with the renormalization group, with particular emphasis on running coupling
effects and NL anomalous dimensions. We show that, despite some model depen-
dence of the bare hard Pomeron, such consistency holds at leading twist level,
provided the effective variable a,(t)log{l/z) is not too large. We give a unified
view of resummation formulas for coefficient functions and anomalous dimensions
in the Qg-scheme and we discuss in detail the nwew one for the gg contributions to

the gluon channel.
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hep-ph/9704267 09 Apr 1997

BUDKERINP /96-92
December 1996

GLUON PAIR PRODUCTION
IN THE QUASI-MULTI-REGGE KINEMATICS *

V.S. Fadint

Budker Institute for Nuclear Physics
and Novosibirsk State University, 630090 Novosibirsk, Russia

M.L Kotsky?

Budker Instituie fur Nuclear Plysics
630090 Novosibirsk, RHussia

L.N. Lipatovt

Petersburg Nuclear Physics Institute
(atchina, 188350 St.Petersburg, Russia

Abstract

‘To find the region of applicability of the leading log(1/x) approximation for
parton distributions in the small x regivn and o {ix the argument of the QCD
running coupling it is necessary to know radiative corrections to the kernel of the
BFKL equation. The next-to-leading corrections to the BFKL kernel are expressed
in terms of the two-loop correction to the gluon Regge trajectory, one-loop correction
to the Reggeon-Reggeon-gluon vertex, and contributions from two-gluon and quark-
antiquark production in the quasi-multi-Regge kinematics. We calculate differential
and total cross sections of the two gluon production. Differentia. cross section can be
applied for description of two jet production in the quasi-multi-Regge kinematics:
the total cross section defines corresponding correction to the BFKL kernel. To
escape the infrared divergencies we use dimensional regularization of the Feynman
integrals.

“ Work supported by the Russian Fund of Basic Rescarches, grants 95-02-04609 und 96-
02-19299q.

temadl address: FADIN, KOTSKY @INP.NSK.SU
temaidl address: LIPATOV@THD.PNPLSPB.RU
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hep-ph/9702418 25 Feb 1997

hep-ph/9702418
IFUM 552-FT
February, 1997

Structure functions and angular ordering
at small !

" G. Bottazzi, G. Marchesini, G.P. Salam, and M. Scorletti

Dipartimento di Fisica, Universita di Milano,
INFN, Sezione di Milano, Italy

Abstract

We compute the gluon distribution in deep inelastic scattering at small z by solv-
ing numerically the angular ordering evolution equation. The leading order con-
tribution, obtained by neglecting angular ordering, satisfies the BFKL equation.
Our aim is the analysis of the subleading corrections. Although not complete —
the exact next-to-leading, contribulion is not yel available -— these corrections are
important since they come from the physical property of coherence of QCD radia-
tion. In-particular we discuss the subleading correction to the BFKL characteristic
function and the gluon distribution’s dependence on the maximum available angle.
Conformal invariance of the BFKL equation is lost, however this is not enough to
bring the small-x gluon distribution into the perturbative regime: although large
momentum regions are enhanced by angular ordering, the small momentum regions
are not fully suppressed. As a consequeuce, the gluvn anvimalous dimmension is finjle
and tends to the BFKL value v = 1/2 for as — 0. The main physical differences
with respect to the BFKL case are that angular ordering leads to 1) a larger gluon
anomalous dimension, 2) less singular behaviour for £ — 0 and 3) reduced diffusion
in transverse momentum.

Research supported in part by the Italian MURST and the EC contract CHRX-CT93-0357



hep-ph/9703445 27 Mar 1997

DTP/97/18
March 1997

A unified BFKL and GLAP description of F, data

1. Kwiecinski®®, A D Martin® and A M. Stasta®®

* Department of Physics, University of Durham, Durham, DH! 3LE, UK.
® H. Niewodniczanski Institute of Nuclear Physics, Department of Theoretical Physics,
ul. Radzikowskiego 152, 31-342 Krakow, Poland.

Abstract

We argue that the use of the universal unintegrated gluon distribution and the kz (or
high energy) factorization theorem provides the natural framework for describing observ-
ables at small . We introduce a coupled pair of evolution equatioas far the nnintegrated
gluon distribution and the sea quark distribution which incorporate both the resummed
leading In(1/z) BFKL contributions and the resummed leading In(Q?) GLAP contribu-
tions. We solve these unified equations in the perturbative QCD domain using simple
parametic forms of the nonperturbative part of the integrated distributions. With only
two (physically motivated) input parameters we find that this ky factorization approach
gives an excellent description of the measurements of F;{z, Q%) at HERA. In this way the
unified evolution equations allow us to determine the gluon and sea quark distributions
and, moreover, to see the z domain where the resummed In(1/z) effects become signif-
icant. We use kr factorization to predict the longitudinal structure function Fi(z, Q%
and the charm component of Fa(z, Q?).



hep-ph/9612425 19 Dec 96

hep-ph /0612425

Hard diffractive electroproduction,
transverse momentum distribution

and QCD vacuum structure

Igor Halperin and Ariel Zhitnitsky

Physics and Astronomy Department
University of British Columbia
6224 Agriculture Road, Vancouver, BC V6T 171, Canada
e-mail addresses: higer@axion.physics.ubc.ca
arz@physics.ubc.ca

Abstract:

We study the impact of the "intrinsic” hadron transverse momentum on the pre-
asymptotic behavior of the diffractive electroproduction of longitudinally polarized
p-meson. Surprisingly, we find the onset of the asymptotic regime in this problem to
be rather low, Q% =~ 10 GeV? where power corrections due to the transverse momen-
tum da nat exceed 20 % in the amplitude. This drastically contrasts with exclusive
amplitudes where the asymptotics starts at much higher Q? =50 — 100 GeV2. The
sources of such unexpected behavior are traced back to some general {the quark-

hadron duality) as well as more silent (properties of higher dimensional vacuum
condensates) features of QCD.

submitted to Phys. Rev. D
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28. hep-ph/9704275
The high-Q® Hera anomaly and supersymmetric unification
Authors: Riccardo Barbieri, Zurab Berezhiani, Alessandro Strumia

97. hep-ph/9704248

Electroweak-Scale Excess Cross-Sections in the Sextet Quark “Standard Model”
Author: Alan R. White

26. hep-ph/9704241

ete~ Annihilation into Hadrons at LEP2 in the Presence of the Anomalous
DESY Positron-Jet Event Phenomenon
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Stops in R-parity Breaking Model for High-Q? Events at HERA
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24, hep-ph/9704214
QCD aspects of leptoquark production at HERA
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HERA high Q? events as indications of excited leptons with weak isotopic
spin 3/2

Author: B. A. Arbuzov

22. hep-ph/9703444
R-Parity Violating Supersymmetry at HERA
Authors: Herbi Dreiner, Emanuelle Perez, Yves Sirois
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Supersymmetry with R-Parity Breaking: Contact Interactions aml Reso-
nance Formation in Leptonic Processes at LEP2

Authors: J. Kalinowski, R. Rueckl, H. Spiesberger, P. M. Zerwas
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Formation and Decay of Scalar Leptoguarks/Squarks in ep collisions
Authors: T. Plekn, H. Spiesberger, M. Spira, P. M. Zerwas
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QCD Corrections and the Leptoquark Interpretation of the HERA High Q?
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