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DIS & Diffraction

Inclusive DIS e e
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Kinematics of diftractive DIS

Q? - the negative 4-momentum squared

of the virtual photon
M - invariant mass of y* IP system
t — squared 4-momentum transferred
at the proton vertex
X, — fraction of proton momentum
carried by Pomeron

3 - fraction of the Pomeron momentum
carried by struck quark
z - longitudinal momentum fraction of

the parton entering the hard subprocess ~ -

with respect to the diffractive exchange
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Diftractive cross sections

The cross section for diffractive DIS, ep—eXp:

2
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Diffractive reduced cross section
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Diffractive structure functions:
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Diffractive Parton Distributions Functions
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Methods to measure Inclusive Diffraction

Tagged proton: "
- diffractive peak at x, g 2000p (@ ]
. . . . . I.I:j 1500 « ZEUS LPS =
- no contribution from proton dissociation tooof  —— SATRAP ]
. . 500 .
- contribution from Reggon exchanges ol
- only method to measure t-distribution e 0 '
ZEUS: Nucl. Physics B816(2009) 1-61 X, ~P Z/ p,
H1: Europ. Physics Journal C 48 (2006) Mx Method:
Large Rapidty Gap: - measures the mass of distribution of the
- required gap between the hadronic diffractive system
final state and the outgoing proton - contribution from proton dissociation
- contribution from proton dissociation - no contribution from Reggon exchanges
- contribution from Reggon exchanges — Slopetnendity--- Coostilt — FiKATnendtin
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H1: EPJ C 48 (2006)~
ZEUS: Nucl. Physics B816(2009) 1-61 FPC I: Nucl. Phys. B713(2005) 3 / FPC II: Nucl. Phys. B800 (2008) 1
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Proton tagged data — H1/ZEUS
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H1 and ZEUS proton-tagged data agree within i

normalisation uncertainties ZEUS: Nucl. Physics B816(2009) 1-61

H1: Eur. Phys. J. C48 (2006) 749
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Large Rapidity Gap data - HI/ZEUS
ZEUS
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Mx Method

LZEUS

& FEUS FPCI ® FEUS FPCI

BEKW model: ” BEKW{mod) Totd

B=0.005  P=D02F  B=012S  P=D40 P=DT0 [=080 =097

e general parametrisation for 2
inclusive diffraction in DIS '

e incoming virtual photon
fluctuates into a qq or qqg
dipole which interacts with
the proton via two-gluon
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Comparison of different methods
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Diffractive PDFs

Assuming Regge factorisation:

f?(zaXIP:QZ’t):foP<X1P)fi<Z9Q2)+fle<X1P)f§R<Z>Q2>
A

BIP,IRt
. AIP,IR C

fIP,IR(XIPat)— NECTOE

DPDFs:
 allow the investigation of low-

momentum partons in the proton, s .
e are an essential input to predictions ~ Parametrisation derived from fits to

of hard diffractive processes at the pion structure function®
LHC

*M.Gluck, E.Reya and A.Vogt, Z. Phys. C 53, 127 (1992)
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H1 DPDFs
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Fit A & Fit B differ in the
parametrisation chosen for
the gluon density at the
starting scale for QCD
evolutions.

Fit A:
zg(z,Qp)=A,(1-2)"
Fit B:
zg(z,Qp)=A,

02 04 0.6 08 quark diStI‘iblltiOIl iS WGH
constrain

—— H1 2006 DPDF Fit B
----- (exp.+theor. error)

Europ. Phys. Journal C48(2006) 715
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DPDFs compared to H1 dijets data

Dijets production: e
 two jets are detected in the detector

e allows to test DPDF on independent sample

* is sensitive to the gluon distributions

1 1 p > p
% H1 data % H1data
—=| H1 2006 DPODFFRA 3 H1 2006 DPDF Fit B
5 200 o] 200
= — L H1 = H1
£ 150l 250 —
---E.. 1 _E B
_E/ : N e =] - —
100} = S Ll e 100 gy
g PriceC
50 % 501 |
== | | L] ﬂﬁ | | L
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Zip Lip

J. High Energy Phys.10(2007) 042
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Quarks distributions function at ZEUS

ZEUS Parametrisation of quark functions
Vowl at-scev: | N 1T @ 0ce ] B c
Em A=A

0.03f p ]

0.02 |-

0.01f Fits to LRG+LPS data:

o Fit “ZEUS DPDF S”
Fit “2EUS DPDF C” B =C =0

"ﬁ:m _ Q? = 60 GeV?

0.03 ~light

0.02|

0.01f;

Quark distributions are very similar for fit DPDF S and DPDF C

Nucl. Physics B831 (2010) 1-25
24.06.2010 Justyna Tomaszewska 14




Gluons distribution functions at ZEUS

"""""""""""""" 2 T
Q% =6 GeV? N
H —— ZEUS DPDFS
06 H exp. uncertainty — 0.6
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| Fits to LRG+LPS data:
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N | Q? = 60 GeV? X o Q’=200GeV?2
ME_ e ] ,,25_ —Gluons from fit DPDF S grow
| | TR rapidity at high z
% 0z 04 05 08 1 % oz 04 06 08 _)Gluons from fit DPDF C
vanish as z—>1 in smooth way
Nucl. Physics B831 (2010) 1-25
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ZEUS LPS with DPDF S fit
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the predicted reduced cross sections are indistinguishable
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DPDFs compared to ZEUS dijets data

daoldz, dQ’ (pb/GeV®)

do/dz, dQ* (pb/GeV?)
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Comparison between HERA data and DPDFs
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Summary

 The inclusive diffraction has been explored by HERA
experiments H1 and ZEUS

* Good agreement 1s observed:
* between both experiments

e between data and Regge factorisation assumption
e The DPDFs were measured by H1 and ZEUS
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Proton dissociation — backup slide

ZEUS

"uc'; 3000 = (a) ' "uc'; 3000‘ (b) o
> a 1 > 2 E
5y 2000 & 2000}
i o)
1000} 1000 ]
0 obere ™ T o000 )
0 0.6 0.8 1
X,
o 1 7 2 1f

o 0-8f (o) 1 08F (d) E
0.6f \ ; 0.6F s
0.4F $ 0.4F .
] SR L T ] 0.2fF % e U £ Ty

O P | . N e ....|'2 O' ...................
10 10 0O 02 04 06 08 1
Q? (GeV?) B
? S [ — e :
S 0.8f ]

o ot () f « ZEUS FPC PDISS
oal ; o ZEUS LPS PDISS
0_2___é___i___a___a___s___$___$__f — PYTHIA

5 , . --- Average
107° 1072
X

IP

24.06.2010 Justyna Tomaszewska

22



[LPS data — t measurement
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