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Fitting & testing procedure

(c A systematic investigation A
— NLO QCD fit to the inclusive DIS data
— comparison and fit to dijets in DIS
— comparison to dijets in PHP y

4 R
e Massive quarks treatment

— VENS vs. FFENS

— arguments for GM-VFENS
\_ y,

e Fixing gluons
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Inclusive diffractive DIS
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Kinematics of diffractive
deep inelastic scattering
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t-integrated cross section p(=(1- xp)p
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expressed in terms of diffractive structure functions
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2009-04-27 Wojciech Slominski (Jagellonian Univ., Krakow) for the ZEUS Collaboration



A model for diffractive F,,

Regge factorisation assumption

Eoi(3, Q% ap.t) = fp(ep.t) FEL(3.Q%) + fr(ep.t) FEL(3.Q)

(. )

This assumption works for the inclusive DIS with
Aebt
 Regge-type flux f(zp,t) = a1 with a(t) = a(0) + o't
T p
- free FE/L()} )?)
ata\\(
. va}; 7’(3 ?‘/LU ()*-) (GRV) See\\/\aﬂaRUSp
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Can QCD + DGLAP describe F?;L( 3.0)%) >
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Factorisati

on & heavy quarks

* F,, orany other cross section s for N massless flavours

— collinear divergencies caused by massless quarks
factorised and absorbed into non-perturbative PDFs

sie? )

— nb. in diffra

 + 1 heavy flavour (massive quark) in FFNS

- fk(N) (QZ)A S'\k( ) Diffractive PDFs

Kk
ction fk(N)(Q2)® ka(N)(QZ,X|P,t)

Q
y \(@(Q
s )= (MR2)AsfmtQ?, ) o
K &
— still N partons, heavy flavour in final state only ‘$0
— no extra collinear divergencies ,§0
— new types of terms 6?\
e m2/Q2 — important at low Q2 Q\‘Ig
* log(m?/Q?%) — large at high Q?
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Heavy quarks treatment in VENS

o mZ/Q2 ® 0 massless or infinite Q2 limit
— large logs must be resummed
‘&
- N+1 massless flavours P,
%

X
2 — (N+D) (A2 ] & Q,
S(Q ’ )‘ T (Q )A§k( ) ‘9%0&
k %
e ZM(zero mass)-VFNS 4,
— use (N+1) massless formula at Q2 > m?

¢ GM(general mass)-VFNS
— log(m?/Q?) resummed  heavy quark PDF
— proper behaviour at Q% ~ m?

2 _ N+D (A2 A & VF| 2/ A2
sz )= ((Q2)AsyH(m? Q?, )
Kk
— non-unique — Thorne-Roberts scheme used (as in ZEUS QCD fits)
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FN scheme choice

e GM-VFNS is most general best choice

e Inclusive DIS
— FFNS and VFNS formulae available
— both schemes give good description of the data

« Dijets production
— available formulae (computer codes) use massless quarks

— “closer” to VFNS than FFNS
— VFNS provides heavy quark PDFs

« OK at high m
« still threshold effects missing at /7close to m,,
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Diffractive PDFs parametrization

Regge factorisation assumption

DB, N2 0o N £ (e N £IP. )2 N PRI A2
[ (2. Q% zp) = fplzp) [F(2,Q%) + frlzp) fF(2, Q%)

~

Flux parametrization

A Bt
2a(t)—1
Lp

with a(t) = a(0) + o't

;!

-

flzp,t) =

*tmax ‘ )
fe/r(Tp) = dt fp/m(zp,t)
{

¥ “min
4 parameters per flux:

\ A, b,a(0), a
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Reggeon PDFs
taken from pion (GRV)

Half of the parameters (b and & )

fixed by Regge fits
to e-p (ZEUS)
and p-p (Donnachie—Landshoff)
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Pomeron PDFs parametrization

Pomeron PDFs parametrized at some initial Qy?

for all flavours 9 =Q

P _ P _ P
quark singlet (total sea) fg = fq+ =2 fq

q q
symmetric light quarks assumed: d=u =5

kaIP (Z, Qg)= A z% (1- Z)Ck k=0,S 6 parameters
X regularizing factor exp- 121) to allow for any C,

Free flux parameters: ap (0), ag (0), Ag 3 parameters

9 parameters in total
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Models for gluons

Gluons expected to be poorly constrained by the inclusive data.

Consider two cases of the gluon parametrization
P 2 — B C
Zf, (z,QO)—Ag z 9(1- z)~o

“Standard”: Fit S with Bg, Cg fitted
“Constant”: Fit C with Bg = Cg = 0 (as in H1-2006B)

Both models provide equally good data description
but
very different gluons
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LRG data well described — low Q?
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LRG data well described — high Q?
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LPS data well described

XipSp (b,QZ,XuD)
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DPDFs from the inclusive fits
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Dijets in diffractive DIS & PHP

Dijet production is directly sensitive to gluons
— photon-gluon fusion at LO

factorisation holds in pQCD

— compare to predictions based on inclusive DIS fits
— use in incl+dijets fit

DiJets in PHP (Q 2 0)
factorisation assumed for the resolved photon contribution

~
2 _ P(=2]x Al egl=2
sle2, )= tP(e2)As,( )A|rg(E?)
ik
— strong suppression observed in pp collisions (CDF/Tevatron)
— compare to predictions based on incl+dijets fit
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Dijets in DIS sensitive to gluons

Fit S fallsatz > 0.4
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Inclusive + DIS dijets fit
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Fit S incl+dijets

good data description
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DPDFs from the inclusive+dijets fit

gluons fixed by dijet data

gluons guessed
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Predictions for photoproduction of dijets vs. X

ZEUS data EPJ C55 (2008) 177

No evidence for suppression

g

[Very good data description J

NLO QCD predictions obtained assuming factorisation
Computer code by Frixione & Ridolfi, @gPDFs: GRV-HO
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Predictions for photoproduction of dijets vs. E;

Good data description
No evidence for suppression

NLO QCD predictions obtained assuming factorisation
Computer code by Frixione & Ridolfi
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Summary

* A systematic NLO analysis of the
ZEUS diffractive data performed

o Successful GM-VENS (Thorne-Roberts) fits to

— inclusive DIS only

— inclusive DIS + DIS-dijets

 NLO predictions for dijet production,
using new DPDFs agree very well with the data

* No evidence for suppression in photoproduction
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