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Di-jet production mechanisms in ~~ collisions

Estimate of fraction of n jetzlz 5 Ej:pz
photgn momenturn. xW — Z E:I:pz
entering hard collision hadrons
€+ 1
direct mostly single mostly
resolved direct

= |

’; single resolved
mostly double
4>_\ resolved

double resolved

POA|OSD
9|buls Ajasow

multiple parton
interactions (MIA)? 0
xr

24



Data selection and background

Data sample:

e \/s=189—-209GeV, £L=593pb 1!

Standard v+ event selection:

e ) Fcao & (Leading jet, opposite
hemisphere)iny.mass < 55 GeV

e Number of tracks > 6
e Antitag in forward detectors

e Quality cuts on missing
momentum, vertex position

e [otal remaining background
is about 5%

Jet selection:

e Inclusive k; with Rp = 1.0

e Cone with n¢—radius = 1.0 for
jet structure comparisons
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Energy flow around jets (jet profiles)
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Some discrepancy for PHOJET
in region between jets, but well
described by Monte Carlo in
general



Energy flow outside the two leading jets
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T he internal structure of jets: quarks vs. gluons
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The internal structure of jets cont.
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Quark jets are more
collimated than gluon jets,
but both show the same
dependence on Ev and n

k|, jets are more collimated
than cone jets and are
better described by the
Monte Carlo



Di-jet angular distributions: quarks vs. gluons

NLO: Klasen et al.
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The di-jet cross-section vs. mean EJTet

f=10.0

— IIIIIIIIIIIIIIIIIIII|IIII|IIII|IIII|IIIIIIII
> +
2=
5 10 = Do full x', range
2 F OPAL [ ]= x, or x, <075
- +
B - DA X, <0.75
S 10
o —
g - = NLO/(1+3 )
. = - PYTHIA SaS 1D
S — ———i———
1 =
A é‘
Y I =
10 F
- f=10
B e E
10 _2_ e e f=o01
1
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

5 75 10 125 15 175 20 225 25 275 30

E jTet[GeV]

Well described by NLO for
total sample and

"single resolved enhanced”

But too low for

"double resolved enhanced”

Which might be due to ...



The di-jet cross-section vs. -
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NLO should work here —
and it does!



The di-jet cross-section vs.
for ""single resolved enhanced’” sample
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The di-jet cross-section vs.
for " double resolved enhanced” sample
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The influence of the choice of PDF on NLO
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Conclusions

We have studied di-jet production in 593 |ob—1 of data taken
at /s from 189 to 209 GeV

Quark and gluon dominated sub-samples are studied and show
the behaviour expected from QCD for jet structure and angular
distributions

Di-jet cross-sections are measured in regions with small and
regions with large expected contributions from MIA

NLO QCD agrees well with the data in regions where it is
expected to be reliable



Definition of di-jet cross-section observables
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(but the cross section
decreases)



Events

Events

Selection of the v+ sample
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The di-jet cross-section vs. x~
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