Diffraction

General introduction:; what is diffraction?

Regge Theory

Regge Phenomenology

QCD and the BFKL eqguation

BFKL Phenomenology
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CERN-TH. 4062/84

JET STRUCTURE IN HIGH MASS DIFFRACTIVE SCATTERING

G. Ingelman
CERN, CH-1211 Geneva 23, Switzerland

P.E. Schlein
*
University of California ), Los Angeles, CA 90024, USA

ABSTRACT

We suggest that high~p,{ jets may emerge from
diffractively produced high mass states.

Experimental measurements of such high-p
structure would give new and valuable insigh{
about the nature of the exchanged pomeron,
or pomeron-like object. With the assumption E.f

an effective gluon distribution for the pomeron

structure, we estimate the cross-section for
the process p * p — p * X, where X contains
two high-p,C jets. Observable rates are found
at SPS and Fermilab collider energies.

Supported by U.S. National Science Foundation Grant PHY79/24768.
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EXPERIMENT - CALCULATION CALC./EXPT.
1.1520.51+0.20% 7% 63

0.75+0.0520.09% 16% 2243

0.109+0.003+£0.016% - 4% 3445
0.67+0.05% . , 12% . 181 |
0.18+0.03% 30% 167428
13.6+2.8+2.0 nb 3713 nb 273+69

+# Theory (based on extrapolation of HERA parton densities) overestimates the
Tevatron data by large, process dependent, factors.

s Collins’ proof of factorization only applies to processes where one beam particle is
potntlike, e.g. Deep inelastic scattering at HERA.

= c(f_ _ 1.2 éa}ls spcéccu\.aria atb Tguvam_

X ‘
e . p«l{l: “p-rom HERA |

4

-+ PC""‘-"‘PS a e Twe Pomesen mo&cl will k“o«“‘@ ‘oeftﬁw‘ ?

" Perh'-FS cihiabion is mere  complicated Bruan canm be

deseribed ‘p\i, simple regye peles ?
ReD  dees acst c\m".cushy lead o such a C‘m«‘:\e picTive.
eq. §cal:f\% AGelatims W By
BFKL ...



Donnechic & Landshofs

(@)

—

~J
T

7

0.16

.

o M

- O U ——

100 1000 10000

2 (GeV?y

2 . }
=g —_—y T e . 1
e Gev? =T |
4 noL R i
(X lD}) 1 00C00 : ; T 7 A
s . :
1000 | e 4
{_ A ) :
Lo -# ]
,;
: T
10} - b
1 1 ¢ "
xR = \&G’t\/ —_— o T I.
(X‘) l i
0.1 = L&

'”,)V.OOOY 0.001 0.0

T

L, (£)
o, ()

1

lLog +0-25 ¢
144 + 01 ¢

1}

swedt ¢ yvess de Peraccgas

T

D Pc~mu~on.s T

—
()

0.001 NSRRI x
te-6 x

1e-5 1e-4 1e-3

I 500518 ]

e 00501368}

L 013044 (xd) ¢
T

Y 025044 (x2) |

+

i P
tinterference o7

_"hard pomeron

soft pomeron

1Q

A d ()i)\/qz). A~ (,Z. g}{f)(o(;

100
W (GeV)

dj(!‘)"l

AR JCAORD.




DEQ(V'N&E EFKL EwuAtieo N

A A e

) un.Lwtg 3 w\atwlﬂz

Ca“‘ma rulec -DIS{JQJS\»M "(&L\ow{

— OC\'ET {"Chqy\je

7—) & lwon "(‘(334; 'LaLc;u“

+ ‘t@ U = %
R RS S

w Ahann,
. go(ﬁ" ahwu LANSS W (‘ultma\ a?woxj)

. Hu“"%-ft—aac kinematics
. The 9rrye 1weri oat v«»ksg %wv

3} The BFKL ?oMcron - chu:\- uchu»ﬁq

(XY
a3

Tadin ’ kw aev, L]tve.{'ou (l'(.lb) Sov. ?\‘35‘ Jeve _q'_u' by3

’gauska R Lpakev (18378 Sov.T7 Nuch. Phys. 28 822



The Pomeranchuk singularity in nonabelian gauge theories =

A. Kuraev, L. N. Lipatov, and V. S. Facin

{Submittad June 7
Zh. Exsp. Teor

25 Sibeman Drvision, USSR dcademy o

1

An integral squation s derived for the r-channel partial wave amplituces in the ipvesugation of the mulu-

Regge form of the
equation is 3 Regge pole. The analytc

1—2~n ampiirude. For a r-channel state with xs«’*spm T=:
properties of the isospin T =9, 2 parval wave amplitudes are

the solution of this

investigated near the threshold for the production of two or three particles. [t is shown that in the ;-plane

there are moving peles and cuts For the T =

0 vacuum channel it was found that the pa mal wave

ampiitade has a fixed square-root 1ype branch point :0 the fght of j =

PACS numbers: 12.40.Mm, 11.8C.Ez

1. INTRODUCTION

The most atiractive models of strong interactions are
at presant .“udels based on the gauge vector fields of
the Yang-Mills™? t In distinction from.~antum
electrodynamics,®! in these models the interaction van-
ishes at shor: distances, leading tc an approximately
scale-invariant behavior of the hadronic structure func-
tions.? The infrared instability of the theory at large
s seems to be the mechanism which confines
the guarks within the hadron.t*? The Yang-Mills theory

malizable. Moreover, this preperty is retained
massive theory which arises {rom the massless
ore via the Higgs-Kibble mechanism.'® For some of
the models obtained in this manner mctorization rela-
tions held for the Bora amplitudes, a necessary coadi-
tion for the reggeization of vector doscns and spincr
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distance

particles.

n sur preceding papers'™?? the hypothesis that the

Yang- Mills fields reggeizewas confirmedto eighthorder
of perturbaticn theory {cf. also®!l. It was discovered

that the inelastic amplitudes have a multiregge behav-
ior.®! This gave rise to the hope that in the nonabelian
case, in distinction from quantum electrodynamics,'®?
the total cross sections will not exceed the Froissart
houad as the ecergy grows.!) In our preceding note''®!
we have shown that in the leading logarithmic approxi-
in spite of the multiregge form of the inelastic
the total cross sections increase with ener-
c according 1o a power iaw. In the present paper we
eiated to the Pomeranchek singular-
zauge theories in more detail.

mation

amplitudes,

consider ques

ity in nonabe

Inthe following section we shallderive amuitiregge equa-

tion for partial waves with differentquantumnumbers inthe

rel and show its self-consistency. In Sec. 3we

e analytic properties in ¢ of th e"pir\hgl-
and the moving

4 we conside

f-ch

est zgate the

2. AMULTIREGGE EQUATION FOR THE
CHANNEL PARTIAL WAVES

‘e snall consider the simplest model, ©*?! based
on an isotriplet of Yang-Mills vector fields vV, of mass
ng the result of the appearance of a
pectation value of an iscdoublet

mr, the latter bel

ROOVANLISNING vacuum ex

there is a scalar field ©

The
mptotic behavior of the scattering
Y/ 45 carried out in the

complex field. In this model
necessary for the renormalizability of the theory.
calculation of the asy
arnplitudes for large energies s
leading logarithmic approximation:

gin FRL s=(patp)iPmi )
In a preceding paper®’ we have shown that for an in-
elastic process in the multiregge kinematics (ci. ng. 1)

aet
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the corresp\:ndmv in-
dform (i, Eq.
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For t=m? this pole tra-
ponding to the spin of the
nd this means the reggeliza-
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A collinear model for small-z physics*
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ABSTRACT: We propose a simple model for studying small-z physics in which we take
only the collinearly enhanced part of leading and subleading kernels, for all possible

transverse momentum orderings

The small-z equation reduces to a second order

differential equation in t = log k%/A? space, whose perturbative and strong-coupling
features are investigated both analytically and numerically. For two-scale processes,

we clarify the transition mechanism between the perturbative, non-Regege regime and

the strong-coupling Pomeron behaviour.
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Fig.4: do/dt for the BFKL and twe glien Pomeron for Jj¢, 9 and p
vector mesons. The two gluon Pomeron fits are for (a) a, = 0.36,
(b)) o, =035 and (¢} a, = 0.27. The BFKL is a simultaneous
fit for the three mesons with oy = 0.25 and 5 = 15.0.



