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Jet Cross Sections in DIS
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Boson Gluon Fusion
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Inclusive Jet Cross Sections

Theoretical and experimental advantages

ZEUS

* ZEUS 96-97

- Jet energy scale uncertainty

) :_ NLO QCD: {conected to hadron level)

a, (M,)= 0.1175

—— DISENT MRSTE8 {j;=E7 1)
DISENT MRSTES {j1,=0)

- Ratio to DISENT MRSTE8 {j1=E7 ;o)

SRR t

Theoretical uncertainty

T T T T T |
EA Parton-to-hadron correction

Ee—

Experimental
and
theoretical
uncertainties
O(7%)

Best agreement
between data
and theory at large

Q% E.

Small hadronisation
corrections

at large Q% E_

Phys. Lett. B 547 (2002) 164 ZEUS

do/dE? ., (pb/GeV)

2

1u E—||||

s
=)

-

s ZEUS 96-97

- Jet energy scale uncertainty

I NLO QCD: {comrected to hadron level)
o, (M,)=0.1175

DISENT MRSTE8 (i1 =E )}
DISENT MRSTe8 (i _=Q)

1 1 IIIIIIT

o S

ARG SRR SR &

RN

E7 et (GEV)




Determination of a,

- Parameterize jet cross section as power series of o (M

)

V4

Based on NLO-QCD predictions which employing
different values of a (M )

- Extract from measured cross section
'true’' value of oL

- Result from inclusive cross section do/dQ?
Q2> 500 GeV?

as(M,) =0.1212 +0.0017 <— Stat
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a_from inclusive Jet and Dijet Cross Sections

Extraction of as at different energy scales u
— Running of a_with energy

(Basic QCD prediction)
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Simultaneous fit of o, and the gluon density xG(x)

Basic idea:

Use three different cross sections to
determine unknowns o, G(x), q(x)

ops~d(X)

o it (€5 G(¥)+ G, (X)

e =5+ (€6 G+, q(¥)

Large anti-correlation between G(x) and a._
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and three-jet cross

= High sensitivity to o,

Contributed Paper to EPS '03
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Jet Substructure

A jet can be decomposed
Into subjets

Formation of partons —» subjets is driven by QCD



Subjet Multiplicity and Determination of a_

- Number of subjets decreases as
E_of jetincreases

- NLO QCD calculations descibe
data

- Predictions based on different o)
'oscillate' around data

— Determination of QL

ag(M,) = 0.1187 +0.0017

Phys. Lett. B 558 (2003) 41




th. uncert. .. : '
o Inclusivejet cross sectionsin yp

exp.uncert. ZEUS (Phys L ett B 560 (2003) 7)

— e Inclusivejet cross sectionsin pp
"""" CDF (PhysRev Lett 8 (2002) 042001)
—e—— SUbjet multiplicity in CC DIS
"""" ZEUS (hep-ex/0306018)
ko Subjet multiplicity in NC DIS
"""""" ZEUS (Phys L ett B 558 (2003) 41)

—ho— Jet shapesm NC DIS
"""""" ZEUS pré. (Contributed paper to IECHEPO1)

ro- NLO QCD fit
"""" H1 (Eur PhysJ C 21 (2001) 33)
——— NLO QCD fit
""" ZEUS (Phys Rev D 67 (2003) 012007)
o Inclusivejet cross sectionsin NC DIS
"""" H1 (Eur PhysJ C 19 (2001) 289)
Hro4 Inclusivejet cross sectionsin NC DIS
ZEUS (Phys L ett B 547 (2002) 164)
Hro-H Dijet cross sectionsin NC DIS
"""" ZEUS (Phys L ett B 507 (2001) 70)
o World average

(S. Bethke, hep-ex/0211012)

0.1 0.12 0.14
a(M.)






