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Kinematics of diffractive ep scattering
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Diffractive structure function

Cross section can be expressed in terms of diffractive structure function f‘z"’-_"('ﬁ‘)
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dodQZdx, - dM, dInWZdQ? > (P.Q% %)

| ntegrating over t:

° ep® eXp triple-pole Regge theory suggests factorization:

D(4) __ ; Pcn2 P!
B = ip/p(Tip, t) - F5'(Q%, ) fiprp(Xip 1) » € RG]
IP

Inresolved Pomeron models:  f;, /(Xp,t) Pomeron flux factor

F,"(Q%,b) Pomeron structure function
(partonic distributionsin thelP,
PQCD evolution in hard diffraction)

* €p® eX N N not measured, more theoretical and experimental uncertanties
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Selection of diffractive events

| eading Proton SQeCtrometer * insensitive to proton dissociation
o direct measurement of t, F

(LPS) * accessto high M,
|low statistics
M, method oifer =N, 1 cons
— Slope(nondift) ---- Consi(difff —— Fit(difF+nondiff) T ginm2 ™ (M2)2-0r1
DJG [ SR+Rhop I Sang(M,, < 2.3 GeV) * D-PYT-Sang(E,,. > 1 GeV)
W =37 - 55 GeV W =200 - 245 GeV Non-diffr aN const
“dh

4 v
aN __ _ ; M2
m— — + C emp(b l’H;MX)

2.2 -3GeV?

INM% £InW? - h,

10 - 20

Q’=

* D, c, b fromafit of data
e contamination from p-dissociation
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Diffractive cross section (L PS)
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X

:
bkl bl el |

B=0.03

S~y

p=0.13

Q.
(GeV)
24

TIIT T[T TT I T [Toe

\\H“rdLigf

a7

¥ an

6.9

g
G
04
iz

ﬂ' saaaueld 3 sageed

L RAR LA LR RR L

e |

13.5

™ 0
® ZEUS (prel) 97
- Regge fit

2 008

1, i

0.0z

T ETT TR

n'.

A ssanl i el P ——

’ !_#

e | T

39

e BT T |

Tu

TN wr ow?

1'.“!
Xip

%p(0)

e H1 ¢ ZEUS
© H1 prelim o ZEUS prelim
1.3
— _-. Inclusive
1_2 el * —t—
1.1 =47 f,’
._:i. ................................................
I soft IP
(< Q= 0)
1 1 L
-1 2
10 1 10 10
Q% [GeV’]

Fit all data (x,,<0.01) with one form of the flux-factor:

zipFy O (zpp, 8,Q%) = et FY (8,Q%)

Xp

(0) =1173+ 001 £ 00L7(syst) o o (mod
a|R = 1173+ 0.018(stat.) = 0. (wst.)_o_ogs(m )
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t-distribution (L PS)

— 14
o o _ “:':_ ® H199-00 (prel.) 2<Q°<50 GeV?
Exponential fit tot distribution ® 4, © ZEUS97(prel) 2<Q°<100 GeV’
] ZEUS 95 (prel.)
do —b|t] o
dlt] ~ € 10
8 ® @
Regge phenomenology predicts B | L i
“shrinkage” of the diffractive peak: 4 . Vo
i W2 0 L .
b=b,+2a'ln—»b,+2a'ln—
X XIP 0 m-a 10'2 1(}.1
Xip

«— Energy

For x,,< 102 data prevent any
firm conclusion
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Azimuthal asymmetry (LPS)

For unpolarized doP
positrons:

[1 —angle between positron and proton
scattering planesin gp rest frame

Non-uniform F distribution reflects
non-zerovalueof | RP = o‘f/o'g

ZEUS
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Fit: j—g x 1+ Apprcos®

i +0.026
Apr = —0.029 £ 0.066" ;-
(0 S ap < 0.02; B~ 0.32)

= +0.048
Apr = —0.005 £ 0.0527 32
(0.02 < zp < 0.07; B ~ 0.1)

Interferenceterm small at low b

Mor e statistics needed to explore the high b region (large asymmetry expected)
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M,-method using Forward Plug Cal orimeter

1998-99 data (4.2 pb):

Forward Plug Calorimeter (FPC)
(acceptance for hadronic states

fromh~4to h~5)

q —

e PP

| ﬁ i [T T UE EL
T

FOET

(MM [T RN

crp RHES

« kinematic coverage extended to = =
- = =
.hl gher MX (MX range = 7SS (|| \Pv
increased by afactor 1.7) e — BAL L =7
_and lower W.
* reduced contribution from
high-mass proton dissociation ZEUS 94 ZEUS 98-99
Q? (GeV?) 7-140 2.2-80
Reduced beam-hole sizein W (Gev) 60-200 37-245
therear direction
* kinematic range extended to My (GeV) =1 =39
lower in hlgher W MN <5.5 GeV <2.2 GeV
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do™™ /dM, (nb/GeV)

Diffractive cross section (M-method)
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v P— XN cross section
dS diff (M y ,W,QZ) )

g p® XN
dM,
2p Q° ds g

X 2 " 2 12
a (1- y)2+1 dMdInW?dQ

p-dissociation eventswith
M\<2.2 GeV included (events
with M>2.2 GeV excluded by
requiring E.p>1 GeV)

weak W dependance
ds/dM riseswith Q2
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W dependence (M.-method)

Under the assumption of IP-exchangein g*p interactions:

ap(t)=ap(0)+a e

a p (1)
Tpap =W

diffractive cross section:

_ . diff

doh1l | a2l 0-1) o7 (0)

dMXE form fit to
data

total cross section:

v*p 4oy
Ttot — 02 re

o (0)—-1
~ gz I Ty ey (W2, 1 = 0) ~ w2y (0)

Data (4<M <8 GeV) are consistent with
the same W-dependence for the diffractive
and thetotal cross section
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soft Pomeron

0=l ™ -1)/2

o IIIIIZ
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Regge prediction not fulfilled
In DISregime
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Ratio s 9/s ©°t (M, -method)
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ot B et e | ren
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1 . I *
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Comparison with BEKW model
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Pomeron structure function (M, -method)
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From theBEKW modd:

FYPNQ2,8,31p) = f1pp(x1p, @) - FIF(8,Q%)

Parameterization n(Q?)
—_ C . {=
of the flux factor: fIP/p_ LIp (ﬂ:fp)
C=1 x=0.01

FIP(8,Q2) = zpFP® (wp, 8,02))|

Trp==xq

At low b, evidence for
ariseof F,'P asQ?increases

Indication of pQCD evolution
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Diffractive cross section at low Q?
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New low Q2 points
at high My, high W

Trangtion to a constant
cross section asQ*-» 0
(smilar to what observed for
the total cross section s ¢°P)

Main features of the data described by
BEKW parameterization

g® qqg fluctuations dominant at low Q?
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Conclusions

Diffractive cross section:

 recent datafrom ZEUSwith improved precision and extended
Kinematic range

« W dependence of diffractive and total cross section similar at high Q?

» Q2dependence of the diffractive cross section softens consider ably
for Q?® O

 data described by the dipole model of BEKW

Azimuthal asymmetry

e indication that the interference between L and T photons
Issmall at low b
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