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NEUTRAL CURRENT DEEP INELASTIC SCATTERING

e+ (K) For a givenep centre-of-mass energy/’s, the fully inclusive
cross section foep — e + X can be described by
two independent kinematic variablesg.

Q2 — —(kﬁ — I{Z,)z and rp; = QZ/(ZP . q)

Y / Z (g=k-k)
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Jet production in neutral currentdeep _< ~ < e o

Q q C [ ¥
inelastic scattering up toO(as) — vz }_'- V/Z i'ﬂli i vz i «
. . P EB..‘_:] 4 - P :g“\.q ;
Measurements of jet cross sections X FM ) g,»;i: X Qcpc a
in NC DIS at high Q2 have allowed X
precise tests of the pQCD calculations

dojer = 3 / dz Fu(@,s 12 d6a (@, s (1R)s 12 12)

a=q,q,9
as well as precise determinations ofx g NOW: Let’s further test pQCD... —
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At sufficiently highE{'ﬁt of the jets, the contribution dfagmentatiorto the jet
substructure becomes negligible and main contribution comes from parton radiation .
Thus, jet substructure is a testing groundgerturbative QCD.

In this analysis, jet substructure is studied by
means of thentegrated jet shapewhich, for
one jet, is defined as:

The integrated jet shape at valaés thefraction of the total E+ of the jet contained
within a circle of radius r in they — ¢ plane concentric with the jet axis
For a sample of jets, it is defined as the average integratstigpe.

1 Vet g (r)
Njets E’_?i"

=1

(P(r)) =
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Integrated jet shape ()

r
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No entries forp (7) atr = 0.1
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Integrated jet shape(r)

Y=

r
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First contribution, at* = 0.2
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Integrated jet shape(r)
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Integrated jet shape(r)
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Integrated jet shape ()
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Integrated jet shape ()
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Integrated jet shape ()
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Integrated jet shape ()

Y=

r
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However, for a sample of jets—

For this particular jet...
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Integrated jet shape averaged over a jet sample ,OCD predicts that jets that have bee
| -y

Initiated by agluon arebroader than
those initiated by guark due to the
higher color charge of thgluons
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Integrated jet shape averaged over a jet sample ,OCD predicts that jets that have bee

}
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P broad jet
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initiated by agluon are broader than
those initiated by guark due to the
higher color charge of thgluons

The aim of the analysis is to verify
this prediction in the context afp
collisionsand further test the

predictions of pQC[about jet

substructure.
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Contributions to jet productlon up to ord@r(as)

L\.

e ___/
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We consider two different samples of jets:

QCDC ¢
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Contributions to jet production up to ordé (o)

L\.

.

v IZ 9

q
P 553;1 QPM BGF QCDC

We consider two different samples of jets:
1.Jets in events where therease and only onget with E_%et > 14 GeV
QPM events are the main contribution to single-jet produrctil his jet sample
IS expected to beenriched with quark-initiatedets.
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Contributions to jet production up to ordé (o)
¢’ e’

QPM

P

We consider two different jet samples:
1.Jets in events where there is one and only one jet E@ﬁt > 14 GeV
QPM events are the main contribution to single-jet produrctil his jet sample
IS expected to be enriched with quark-initiated jets.
2.The jet with thelowestEgret In events withtwo and only two jets with
E2°*2 > 14 GeV and such that the two jets acise to each other
BGF and QCDC are the main contributions to two-jet produrctiBy selecting
jets that are near and taking the Icﬂglet one, we expect tenhancethe
contribution from QCDC and therefoanrich the sample witlgluon-initiatedjets.
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Signal Selection for NC DIS

e The NC DIS data sample is selected fr@@8pb—! in the kinematic region of:
Q2% > 125 GeV?

The jets are identified in the laboratory frame using e Cluster Algoritm.

e The first jet sample consists of jets in events watlie and only one jetsuch that:

El* > 14 GeV and—1 < ni¢t < 2.5

e The second jet sample consists of the Iomlé%‘t’t jet in events with
two and only two jets such that:

EX"? > 14 GeV and—1 < nietrz < 2.5
e The between the two jets in the — ¢ plane is required to be:
d12 — \/(njet]_ _ njetz)z _|_ (¢j€t1 _ ¢j€t2)2 S D

two values ofD have been considerefl) = 2 andD = 2.5
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RESULTS

A 2EUS
ofl
= 0.9
Vos
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0.2 Ele'> 14 GeV
0.1 one jet
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"~ e The data have been corrected fmtector effects

cor (1)} — (‘I"]\’%,RW(T»
et = it o ()

(Paat(r))

using samples of Monte Carlo-generated event
(Ariadne=CDM and LEPTO=MEPS)

As well, the data have been corrected for QED.

e Comparison with thabsolute predictions
of the Monte Carlo models.
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Comparison between data and Monte Carlo predictions (CDM).
e A significative differencebetween the samples is observed.

jet

e The lowesE- " jet in the two-jet sample ibroader.
e Good agreementwith the predictions of Ariadne.
Dependence of the integrated jet shape VBE#§*?
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* one jet

= two jet (lowest BY

—— CDM (one jet)

----- CDM (two jet)
1<n®<25

D=25 14< EFt<17 GeV
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Comparison between data and Monte Carlo predictions (Ariache).
e The E;fret IS nowrestricted between 14 GeV and 17 GeV

e The difference between the samplestifi observed.
e Reasonable agreemenwith the predictions of Ariadne.
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NLO QCD calculations for one-jet production

-b2‘a§ DISENT program
1 S. Catani and M.H. Seymour
Tal-oyg Nucl. Phys. B485 (1997) 291

e DISENT program: as(Mz) = 0.118; ur = pr = Q; CTEQG6 proton PDFs
— Dominant theoretical uncertainty: terms beyond NLO, < 5% for » > 0.2
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NLO QCD calculations for two-jet production

3
1 \Ij _ d2'a3"d3‘as NLOJET++ program
< o r _ 1 2 Z. Nagy and Z. Trocsanyi
S S Phys.Rev.Lett. 87 (2001) 08200:

e NLOJET++ program: as(Mz) = 0.118; ur = ur = Q; CTEQG proton PDFs
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* one jet

= two jet (lowest BY
— NLO (one jet)
B NLO (two jet)
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Comparison between data and Next to Leading Order calculadns.
e The calculations have been corrected for hadronisati@tesfi< 10% for » > 0.4)
e Good agreement The difference between the two jet samples is reproduced.
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Comparison between data and Next to Leading Order calculabns
e The E5°* is nowrestricted between 14 GeV and 17 GeV.
e The difference between the samplestifi reproduced by the NLO calculations.

e Good agreementbetween data and NLO.
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SUMMARY

e Measurements of the integrated jet shape in the regime of LBIng368pb—1!
e The integrated jet shape was studiedtfoo different samples of jets:

— Jet sample expected to be enriched watiark-initiated jets

— Jet sample expected to be enriched wililnon-initiated jets

r 1
03F ¢
Y

----- NLO (two jet)
-1<n®<25

e The integrated jet shape for the Iowé&}et jetinthe two-jet _ ZEUS
events i broader than the single-jet events sample, even ng ——————
the same range di2** T N
e The predictions of the Ariadne Monte Carlo modgree oc :f;f,-jeefaowestae;
with the data reasonabiyell. 04 — MOy

e Next to Leading Order calculatiorase ableo reproduce 0z,
the differences between the jet samples and yield agood . ...°0000 057
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agreement with the data. r
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