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Di�ra
tive S
attering
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Cross se
tions and kinemati
s
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Deep Inelastic Scattering ep → eX

Q2 = −q2 - virtuality of the ex
hanged photon
W γ∗ − p system energy
x Bjorken-x: fra
tion of proton's momentum
arried by the stru
k quark
y γ∗ inelasti
ity : y = Q2/s x

d2σ
dxdQ2 = 2 π α2

x Q4 Y+F2(x, Q2) − y2

Y+
FL(x, Q2) Y+=1+(1−y)2

Diffractive Scattering ep → eXp

xIP fra
tion of proton's momentum of the 
oloursinglet ex
hange
xIP ≃

Q2+M2
X

Q2+W2

β fra
tion of IP 
arried by the quark "seen"by the γ∗ β = x/xIP

t = (p − p′)2, 4-momentum squared at the p vertex

d4σD

dβ dQ2 dxIP dt
= 2πα2

βQ4 Y+F
D(4)
2 (β, Q2, xIP , t) − y2

Y+
F
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Roman Pot Method
�

H1-FPS

?64?80??90H1-VFPS

??220 ZEUS LPS666 6

40
6

24
6

• Purpose: dire
t measurement of the s
attered proton: giving t and xIP measurements

• Roman Pot te
hnology

• no p-diss. ba
kground

• low statisti
s due to Roman Pot dete
tor a

eptan
e

Data shown in this talk:- New: H1 FPS xIP < 0.1 156 pb−1 HERA II prel.- New: ZEUS LPS xIP < 0.1 33 pb−1 HERA I NPB 816 (2009)
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t dependen
eZEUS-LPS data
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dt

∼ e−b|t| ⇒ b = 7.0 ± 0.4 GeV−2- No dependen
e observed in: Q2, xIP , MX
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xIP dependen
e

σD = 2πα2

βQ4 Y+ σD
r σD

r = F D
2 −

y2

Y+
F D
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Regge fit LPS
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- �rst measurement in two t bins- Low xIP : σD
r falls with xIPfaster than 1/xIP- High xIP : σD

r �attens orin
reases with xIP (Reggeonex
hange)- Same xIP dependen
e in the two

t bins
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Q2 dependen
e
- after 
orre
ting for the photonpropagator, the 
ross se
tionin
reases with Q2 for β<

∼0.2- Reasonable agreement be-tween H1-FPS and ZEUS-LPS -
leanest possible 
omparison inprin
iple......but large normalisation un
er-tainties:H1-FPS: ±10%ZEUS-LPS: +11 − 7%- new H1-FPS (HERA II):rea
hes higher Q2
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Large Rapidity Gap Method
• Require a large rapidity gap adja
ent to the outgoing (untagged) proton

• Es
aping s
attered proton ⇒ 
ross se
tion integreted over t

• Large statisti
s (no Roman Pot det. a

eptan
e limitation), large range in Q2, xIP , β

• Contamination of p-disso
iation ba
kground: ep → eXY with MY ≪ WData shown in this talk:- New: ZEUS LRG xIP < 0.02 MY = mp HERA I - 62 pb−1 NPB 816 (2009)- H1 LRG xIP < 0.03 MY < 1.6 GeV HERA I - 62 pb−1 EPJ C48 (2006)
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LRG vs Roman Pots
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• ZEUS LPS/LRG: independent of Q2, xIP , β

⇒ p-diss. = 24 ± 1(stat) + 2 − 3(syst) + 5 − 8(norm)%

• H1-FPS vs H1-LRG: Reasonnable agreement in shapenormalisation di�eren
e due to di�erent MY 
ut (normalisation un
ertainty of 8.5%).
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LRG: H1/ZEUS
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ertainty on p-diss.
orre
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ept at low Q2- note: here ZEUS points 
orre
ted to MY < 1.6 GeV.- QCD �t on these data → see next talk (Alberto Garfagnini).
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Regge Fit to LRG data
F

D(4)
2 (β, Q2, xIP , t) = fIP/p(xIP , t) F IP

2 (β, Q2) + nIR fIR/p(xIP , t) F IR
2 (β, Q2)

fIP,IR/p(xIP , t) = ebt/x
2α(t)−1
IP α(t) = α(0) + α′ t
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• Assuming that the Regge fa
torisation holds :

α
IP

(0) = 1.108 ± 0.008(stat+syst)+0.022 − 0.007(model)
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Pomeron inter
eptApplying the Regge �t in di�erent Q2 bins:
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• 
on�rms with higher pre
ision the la
k of strong Q2 dependen
e in 
ontrast tonon-di�ra
tive DIS.
• 
on�rms that Regge fa
torisation holds, i.e. the dominan
e of non-perturbative e�e
ts inthe pomeron stru
ture.
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First FD
L Measurement
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• sensitivity to F D
L at the highest y(i.e. lowest β = Q2
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1
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)
• to a

ess it, need to vary s
⇒ HERA ran at redu
ed p beam energy
• 
ompatible with pQCD predi
tionfrom DPDF.
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Con
lusion

• Still many new results from HERA data, more results to 
ome
• Agreement between H1 and ZEUS and among di�erent methods used toextra
t in
lusive di�ra
tion. Better understanding of proton disso
iativeba
kground.

• Regge fa
torisation is a good approximation for in
lusive di�ra
tion atHERA

• First F
D

L

measurement. In agreement with QCD expe
tations.

• QCD analyse of this data in the next talk...
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