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Di�rative Sattering

Deep Inelastic Scattering (DIS)
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Cross setions and kinematis
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Deep Inelastic Scattering ep → eX

Q2 = −q2 - virtuality of the exhanged photon
W γ∗ − p system energy
x Bjorken-x: fration of proton's momentumarried by the struk quark
y γ∗ inelastiity : 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 fration of proton's momentum of the oloursinglet exhange
xIP ≃

Q2+M2
X

Q2+W2

β fration 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

D(4)
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Roman Pot Method
�
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• Purpose: diret measurement of the sattered proton: giving t and xIP measurements

• Roman Pot tehnology

• no p-diss. bakground

• low statistis due to Roman Pot detetor aeptane

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

σD = 2πα2

βQ4 Y+ σD
r σD

r = F D
2 −

y2

Y+
F D

L
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ZEUS LPS 33 pb-1

β=0.003
<|t|>=0.3 GeV2

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 orinreases with xIP (Reggeonexhange)- Same xIP dependene in the two

t bins
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Q2 dependene
- after orreting for the photonpropagator, the ross setioninreases with Q2 for β<

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

• Esaping sattered proton ⇒ ross setion integreted over t

• Large statistis (no Roman Pot det. aeptane limitation), large range in Q2, xIP , β

• Contamination of p-dissoiation bakground: 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�erene due to di�erent MY ut (normalisation unertainty of 8.5%).
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LRG: H1/ZEUS
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Regge Fit to LRG data
F

D(4)
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2 (β, Q2)
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• Assuming that the Regge fatorisation holds :

α
IP

(0) = 1.108 ± 0.008(stat+syst)+0.022 − 0.007(model)
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Pomeron intereptApplying the Regge �t in di�erent Q2 bins:
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• on�rms with higher preision the lak of strong Q2 dependene in ontrast tonon-di�rative DIS.
• on�rms that Regge fatorisation holds, i.e. the dominane of non-perturbative e�ets inthe pomeron struture.
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First FD
L Measurement
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Conlusion

• Still many new results from HERA data, more results to ome
• Agreement between H1 and ZEUS and among di�erent methods used toextrat inlusive di�ration. Better understanding of proton dissoiativebakground.

• Regge fatorisation is a good approximation for inlusive di�ration atHERA

• First F
D

L

measurement. In agreement with QCD expetations.

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