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Structure Function Fj:

Rle. @) = [ &€ fuale ) Prala/, @) )

fasal€, u) is the distribution of partons of kind a in hadron 4

where

Fya(z/€,Q% u) = €2 8(1 — /&) + Ofa,). (2)

Diffractive Structure Function:

4Rz, @ ap,t) _ 5~ [ d fa, uzp. )
dzp dt T dxp dt

Foalz /g, 92 B (3)

Hypothesize that d f3%(z,, 1)/dzp dt has a particular form:

dfSE(&, uap,t) 1 _—
/Adxp " = _2.1ﬁ )|’= 2 ) fn/p(ﬁ/xp, ). (@

Ba(t) is the pomeron coupling to hadron A
a(t) is the pomeron trajectory

Model of Ingelman and Schlein, applied to the case of deeply inelastic scattering:

dFS®(z, Q@ zp,t) |0l _20(‘) .
2 dzp di = 82 Z[ dﬁfﬂ/ﬂ’ 5:t ) Fzﬂ(lﬁ/ﬁ Q% ), (5)

where 0 = z/zp.



Inclusive Distribution

Functions
(Standard Case)
QUARKS:
11 - _—iz - A - T
Figa(®,p) = == Sfdy e AV (Py, s[;(0,57, 095 (0)| Pa.

type 7 € {u,%,d,d,...} in a hadron of type A

GLUONS:
_ 1 1 — —izPTy~
foal@ 1) = gopraXldy e ™

(PAr 8|FJ(O’ y#:0)+vﬁa(0)u+lpz4? S)

where

$1(0,57,0) = [Pexp (ig [ 2™ AT(0,27,0):) | v,(0,47,0)
and

EF,(0,y7,00* = [P exp (ig f;o dz~ AT(0,27,0) tc)] N Fy(0,y~,0)

{



Diffractive Distribution
Functions

Quarks:

d fifi(x, p)
(27)32E, 343}3;1 = G (pa, P> =, 1)

gfdy_e_ixpxy_ 3 (P, s@j(o, v ,0)| P}, s X)

X,s

xy* (P}, s; XWJ‘(O) | Py, s)

| =

1
47

Gluons:
fdlff( ) '1
(27)°2E, géSApi = Gyja(Pa, Py, 2, 1)
1
= dy~ —izPyy” (P F v Dl L.
zmp,;{zz/ ye & 2 {Pa sl 10,y7,0)*|Pl, o/ X)

(PA>3 XlF( )u+|P.4r )

Integrating over the azimuthal angle ¢, we have

d g/IﬂA (z, N) diff

dtdz 1672 G“/A(p’p 0
Distribution of partons in the Pomeron:

2a(t)

fa/P(E/":t /J') IJZB (t)l GS;%(PA:PA:Z;“)
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We find for the diffractive gluon distribution

df S8 (B, s xp, 1)
dzp dt

x (A =3P (6)

for A — 1 at moderate values of the scale p, say 2 GeV, then
05pS1 M
p = 0 corresponds to an effectively massless final state gluon,

p = 1 corresponds to an effective gluon mass

For the diffractive quark distribution we find,

38 (Bzp, 13 TP, 1)

deP dt

x (1 - 8)% . (8)

Suppose diffractive distribution of gluons is proportional to (1 — 3)° for 3 near 1 when
the scale p is not too large

evolution equation fur the diffractive parton distriibutions will give a quark distribution
that behaves like
df 38 (Bzp, s T, 1)
dzp dt

« (1-/h (9)
when the scale y is large enough that some gluon to quark evolution has occurred, but not
so large that eoffective power p in (1 — )P for the glion distribution has evolved substantially

fromp=190

Perhaps seen by data
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The momenta in light-cone components (+,

mesons,

Py
Pg

Py

PBI‘ f—

For the partons,

P =
py =
m =
Py =
where
and

—; 1) are for the

(\f "0

= (\/— 0)
_ (M3 + Q)
B B u)‘/— 1—Ax,_,)f Q1)
((MB:)?Q (1- 255 Q)
s M? M2+ Q3 _ )
(:z:a2 ,\/—S (1Q_ %)\/—— Q1)
M M2 4+ Q3
(\/—S (1—2)v2s b\/_ k+Qz)

(a:cn‘/;, bxb\/;; Ercos¢, Epsin @)
(bfﬂa\/; a:cb\/;; —Ercos ¢, —Ersing)

_ 1++1—x«
o 2
= 1i—-a
4F%
K= T
LalhrS
g



ke



“0000
~0000

<f>=~<:>—«

“0000
“0000



Amplitude:

4
M o= -8 [ - Qs Qo — Qules(k + Qa)A%Gi 35 )
A 5ab .
(K, Q) = e s | 40 {67 (00 0@) - GP(a k + aQ))
where
Gilav) = _Gzéfa(lua) 1 l [\/v§+41\§+v2

nev) = 2 (22 v] VAT FaAE | |VVE T AAT — v

A2 —m? — al — o) M?

and the ”polarization” vectors are defined as,
k;
e

ei(k) =



Quark Jets are Suppressed

For forward scattering of A’ and B’,

o - {do(0
IM(0,0)] = 16m ( c;g )) 0,50k H -
el

where

B (s) = £ A G,y i, 1) A%k, 5, )

Here A% (1, 4,1,7) is the amplitude for incoming parton
pair a in polarization state 7, to go to outgoing parton
pair ¢’ in polarization state 7, 7. In both initial and final
stales an average over color is done. |

By a straightforward perturbative calculation, one can
verify that for the quark amplitude, gg — ¢4,

A%(1,1, M, Ag) = —A%(2,2, My, A2)

where ), is the helicity of quark i. This property implies
that the quark amplitude vanishes when A and B are
forward scattered. This cancellation does not occur for
the gluon amplitude.
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Factorized Two-Jet Cross
Sections

Inclusive two-jet production:

do k2 H®(k)
dE%dy_dy+ = g$afa/A($a)$bfb/B($b)m
where,
E
Tg = TTE(B"JI + e¥2)
E
Ty = Tg(e"yl + e7¥2)

Factorized Double-Pomeron FExchange (Ingelman-
Schiein Model):
dE3dy_dy, 128w E} (16ﬂ~) [ dzpydzpyBa(ze,) Be(py)

Tafaspy(Ta/ TP, )To o Py (Ts/ TPy HY (K)

where,

Bi(zp) = [T dt|Bi(t)Papi*r®

-2 iy —2apInzp )t
— @"PIQUU[O I dte\Po—2a0Inzpp)

with ap(t) = a + agpt.



Sudakov suppression factor
F =exp (—S(Q%, E%) (1)

where

S B3) =

(Khoze, Martin, Ryskin hep-ph/9701419)

3as(\/QF + M3) - ( EX ) @)
ir

QT+ M7)

/i oPPE(Bpin = 5.0)
without Sudakov with Sudakov
(GeV) (mb) {mb)
630 0.044 0.024
1800 0.17 0.086
14000 0.65 0.31

Table 1: Nonfactorizing Double Pomeron dijet cross section with and
without one loop Sudakov suppression with M3 = 0.3GeV? and

Epm — 5GeV.
V5 |___oerfsp - 200
without Sudakov with Sudakov
(GeV) (mb) (mb)
1800 4.00070 0 000070
14000 0.010 0.00080

Table 1: Nonfactorizing Double Pomeron dijet cross section with and
without one loop Sudakov suppression with Mz = 0.3GeV? and
EF™ = 20GeV.



