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Introduction: why jet and HQ production ?

NLO QCD fits to H1 and ZEUS data

Diffractive parton densities: S singlet | f Gluen Loy
o Extracted from F,P® (DDIS) ¥ \ 2 o
sensitive to quarks
Gluons from scaling violation 10
o Poorer constraint
90
e'(k") ; | e
Y (q =K - k') | - z | - z
£=4 NLO fit to ZEUS Mx (exp. error)
Qz — :“ :”“2'“?0 it (prel.) In the following
..... exp.+theor. eror figures, the NLO
} X (Mx) . ! calculations used
X B: long. momentum fraction t:f ;‘;{;"{Pefjhf
p . of the parton in the exchange
— P Xp - long. momentum fraction
t=(p-p) of the exchange in the proton
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Why jet and HQ production —
(1) sensitive to gluons

Jet and HQ productions in pQCD:
Cross section using factorisation

o Example: do/dE; at given X
d ji 5 Hard scale is given by
O y*p :ZJXP [dzdo‘ (z, 1 ’Xp)fiD(z,,uz,xp,t)] E+ee Or HQ mass
dET X i X dET
P

Assuming the factorisation holds,
the jet and HQ cross sections give

better constraint to the gluon 9(Xp, Zp, Q%)
density

Dijet events can reconstruct z,

o longitudinal momentum of the parton F’, '
to the hard scattering
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Jets 1n DIS

Agree with NLO using H1 2002 fit

Factorisation works

If the PDFs are correct, or
Data constrain PDFs

If factorisation holds

pb]
o
<]
S

oy
(=4
o

do / dz (%19 |

200

0

H1 Diffractive Dijets (prel.)
H1 fit 2002, 2=p2, 1?=40 GeV>

~* H1Datap;,,>5(4) GeV
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reconstructed by jets
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do / dQ? [pb/GeV?]

do / d log,X;s [Pb]
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H1 Diffractive Dijets (prel.)

H1 fit 2002, 12=p2, |2=40 GeV>

do / dW [pb/GeV]
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H1 ZEUS
e 2[1.5] < Q?<100[200] GeV?
¢ |nD*| < 151
<Op ch ChZII’IIl) * pPrp+ > 2.0[1.5] GeV (y*p frame)
e Xp <0.04[0.035] etc,

D* cross sections

Giving constraints to PDFs 7ZEUS
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Why jet and HQ production —
(2) factorisation test

Dijet cross section at TeVatron: factor 5-10 lower
than the QCD calculation using the HERA diffractive PDFs
Multi-parton scattering (re-scattering) ?

4 A.D. Martin,
Fi () =ﬂ(9(ﬂ)+9qw)j talk in DISO5  p

a S | [MRW 2005 y
f-‘L:s a3 | -—-{_\JLOQCD fits TgDF data
& CDF r etl,
B0t H1 2002 5,2 QCD Fit (prel.) P }:m 100k ET HTGey
——  QCD 0 ZEUSY? data E(QP=75GeV?) 0.035 < £ < 0.095
. . h t]<1.0GeV?
H1 fit ZEUS fit - s
10} 3
J H --------- 5 1 [ CDF dijet data — /‘
[ colour octet
— H12002 ¢,© QCD Fit (prel.) < gy - s
01} AN filling rapidity gap
i R W1 0.1 5 1

rapidity gap

B Important for the LHC |<urival prob.
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Jets in photoproduction:
controlling the size of the "hadron” = photon

Jets in photoproduction (PHP):
thought to be an ideal testing ground for rescattering

o large (resolved) : hadron-like small (direct) : point-like

No photon remnant
q

colour

octet Unsuppressed
filling ]
rapidity
gap Kol
P _—
Suppressed P p
i E-Pz).
X, is reconstructed by jets: xJ% =xD% = 2.( ) jets
y 7T T (E-P2)
hadrons
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New measurement in DIS:

as close to the kinematical range of PHP

Common phase space: DIS
measurement was
restricted to
a2 0.3<y<0.65
a PHP: Q2<0.01 GeV

1< njetlab <2
o DIS:4<Q2<80GeV

~3< njet* <0

Good agreement with
NLO

Comparison with PHP
through NLO calculation

H1 Diffractive DIS Dijets
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The ratio data/NLO using the same PDF

Cross sections are H1 lefractlve DljetS (prel )

compared through the ratio ; al B data bin correlated uncertainty 1
to the NLO using the same g | "' 2002MPrel) |
PDFs a8
0.8
PHP cross section is 06}
lower (w.r.t. the NLO 0.4 i |
calculation) 02| gl -
, DIS NLO 0.5<p /E¥*'<2 |
Resolved suppressed ? of ,
— look more in detalil... 021 w165 Gev W=242 GeV,
-0%3 035‘ 04 ‘045‘ 05 055 06 0.65

y
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PHP dijet: shape comparison with LO+PS

ZEUS
k; algorithm in lab, E;,>7.5, E;,>6.5 GeV R U L -y T T3
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Shape of the cross section is well described by RAPGAP 3.00
o MC normalised to the data

Data/MC flat in x : no indication of resolved suppression
Some excess at highest z,: sensitivity to the diffractive PDFs
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Comparison with NLO

NLO suppose to give stable

NLO, no resolved
suppression (R =1)

NLO, resolved suppressed
Factor calculated from

the CDF-H1 and fit 2002
comparison: R = 0.34 by
Kaidalov et al.

prediction in normalisation ZEUS
o absolute cross section @1000- | ' \F . ZE{IS(prel.)9l9-00 .
comparison st ~owen [ ﬁlﬁecr)g&icilsei)’jertai“ty ]
o scale uncertainty in band = 6003_%%%?,51;:” fi%Ng%ﬁ: " f///////ﬁ
H1 2002 fit ¢ H1 2002 fit ¢ :
400- (prel.) e (prel.) ]
Result: flat in Xy 200M 1k . b
o Consistent with LO+PS R R | == il
However, the data is £ | - # _
y i
lower thgn NLO by ~0.6 E N ?’// ]
o Both direct & resolved < L \ . 2
are suppressed SOy b N
o PDF uncertainty ? o ot I ]
unlikely — DIS described by S 025 05 075 025 05 075 1

NLO with H1 fit 2002
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obs

NLO from Klasen, Kramer
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PHP comparison with NLLO — other variables

H1 Diffractive yp Dijets

H1 2002 fit (prel.)
FR NLO*(1+6, ) 0.5

e H1 Preliminary
] correl. uncert.

......... FR NLO x0.5
300

Global suppression (both dir+res)
with factor ~0.5 works also for
other kinematical variables
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Detailed comparison in PHP:
x, > 0.75 and x, < 0.75 with NLO

ZEUS ZEUS
(@) N T T T T (o) N T T T T N
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osL ¢ ¢ e e -t' ------- NLO/ (NLO ® had.) 0.sF LA S 1 NLO/ (NLO ® had.)
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15 -1 05 0 05 1njet11.5 x, 20.75 Dil’eCt enriched 15 1 05 0 05 1 jet11.5 x, <0.75 Resolved enriched

Data / NLO is flat, suppressed by ~0.6

o Exception in high-E; for x, > 0.75 : resolved enhanced ?
Could also be photon PDFs
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Conclusion

Dijets in DIS and D* cross sections:

o Agree with the NLO prediction with the H1 2002 diffractive PDFs
o Factorisation holds (assuming the PDF is correct)

PHP dijet cross sections are measured

o to investigate the puzzle of Tevatron/HERA ~ 1/5 — 1/10
Expectation: resolved PHP is suppressed while direct is not

o Data agree with LO and NLO in shape, also in X,

o But data ~half of the NLO (with the H1 2002 PDFs)
— both resolved and direct suppressed
in conflict with theoretical expectation

Need more ideas to understand this !
o Jet calculation from saturation, SCI etc....
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