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Motivation

do do
dQ?2Ap* dxrpjdA¢*

k% = By + B3 + 2 Eqy || EfylcosAo*

e Azimuthal correlations:

P <

Sensitive to unintegrated gluon density.

P X
e DGLAP: Back-to-back jets in LO /
= A¢* < 180° from higher order QCD >

e Small x: non-ordering in k;

= A¢* < 180° already in LO (e.g. BFKL, CCFM)

Magnus Hansson, Physics Plenary March 24, 2006 Page 2



5 GeV? <
0.1 <

9 GeV<
156° <
35 GeV<

Selection and Control Plots

Using 1999/2000 e, excluding shifted vertex runs

Trigger

< 100 GeV? —1<
< 0.7 Hh GeV<

< 175°

< 70 GeV
< 35 cm
<4 cm

< 0.5 GeV
< 1.0 GeV

S0 OR 561

Dijet Cuts
n; < 2.5
E7 12

Sort in n : m1 < 12

Magnus Hansson, Physics Plenary March 24, 2006

Page 3



Selection and Control Plots

Rapgap (Dir) Rapgap (Dir + Res) Cascade Lepto (CDM)

Jet
Jet

Rapgap (Dir) and Django (CDM) are used for corrections
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Selection and Control Plots

NLOJET++

NLO di-jet (a?) NLO 3-jet (o)

[y = lUf = (ETl‘gET2)

Hadronization Correction Using Cascade
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Control Plots Dijet Sample
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Control Plots Dijets
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Detector Level (Shape) Before

Ao Reweighting
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Detector Level (Shape) After A¢" Reweighting
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d*c/dQ*dA¢* Purity
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d*c/dQ*dA¢* Stability
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A’ /dQ*dAg*
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20 /dQ2d A"

Systematic Uncertainties

Estimated using Rapgap

|CRapgap_CDjango

. except model dependence:

2
Source Typical Uncertainty
Electron Energy + 1% 0.5-1.7%
Electron Polar Angle §. 4+ 1 mrad 0.3-0.9%
LAr Hadronic Energy + 4% 5-10 %
Track Momentum + 3% ~ 0
Luminosity + 1.5% 1.5 %
Photoproduction ~ 0
Model Dependence 2-10%
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d’o/dQ*dA¢* Preliminary?
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d*o/dQ*dA¢* Ratio

2.5F

MC/Data

* Data

5<Q?<10

0

5
2
1.5F — Lepto (CDM)
j:
5

%2040 60 80 100120140160 180

AQ
© 2 5F
= 15 < Q*< 20
o 2F
O 15F =
S ¢ ¢ —
0.5f—————————— —
0056740 60 80 100120140 'iéc')'igo
A
25
= 30<Q?<50
O 2 _
O 15F —
= I t ¢
0.5
09~26"40 60 80 100120140 160 180

A

Preliminary?

’ N
= 01 N O
TT TT TT LELBLIL I T

3 10 < Q%< 15

[ === Rapgap Dir
- = Rapgap Dir + Res

[EEN

MC/Data

f I ——

o
o

%2040 60 80 100120140 160 180
A

= N
= 01 N O
TTTT I T I T

o
a1
]

20<Q?< 30

MC/Data

20 40 60 80 100120140 160180
A

5

(@)

N

¢ =
U-I H TT Icf-! T I\) U-II
1

50 < Q% < 100

MC/Data

o

0

20 40 60 80 100120140 160 180

A

(@)

Page 16

Magnus Hansson, Physics Plenary March 24, 2006



2 2 * ..
d”o/dQ"dA¢ Preliminary?
N >L B
g10°%r  5<0’<10 _ = s 10< Q%< 15
~ . - ~ 3L
g/lO'3 3 8322332 83())03) : ElO .
= . = |
T 1% ; F107E '
o M o4 .
Y Y :
N010-5...|...|...|...|...|...|...|...|... Nblo'S...|...|...|...|...|...|...|...|...
= 107020 40 60 80 100120140 160 180 =77 0 20 40 60 80 100120140160180
Ag Ag
(\/1>-\ F 2 ‘G; 2
8 10°f 15<Q <20 .- 8 10°F 20< Q<30 -
Qo . o} -
= - = ——
* - * 4 .
9—1 4 ————— 10 —_—
* 5 .
%10’55— | %10
© 0 20 40 60 80 100120140 'iéc')'1'§o © 0 20 40 60 80 100120140 'iéc')'1'§o
Ag Ag
<, 3l e _
§10° 30<Q*<50 __ - 3 50 <Q*<100 __~
5 . | 5107F _
=) -4 L —e— s ——
* 9_10 F * S 5 .
S ) J10°F ——
N(glO'5 $ e’ i v
B 1 1 1 1 1 1 1 1 g 10-6 E_ 1 1 1 1 1 1 1 1
= 0 20 40 60 80 100120140160180 = 0 20 40 60 80 100120140 160 180

A

A

Magnus Hansson, Physics Plenary March 24, 2006

Page 17



2o / dQ2 dA¢* Ratio Preliminary?
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d*o/dQ*dA¢*
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d*o/dQ*dA¢* Ratio Preliminary?
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d*o /dry;dA¢* Purity and Stability
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20 | dzy; dAG*

Systematic Uncertainties

Estimated using Rapgap

|CRapgap_CDjango

. except model dependence:

2
Source Typical Uncertainty
Electron Energy + 1% 0.5-1.7%
Electron Polar Angle §. 4+ 1 mrad 0.3-0.9%
LAr Hadronic Energy + 4% 5-10 %
Track Momentum + 3% ~ 0
Luminosity + 1.5% 1.5 %
Photoproduction ~ 0
Model Dependence 2-10%
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Comparison to Published Data

Inclusive Dijet Production at Low Bjorken-x in Deep Inelastic Scattering
Eur.Phys.J.C33:477-493,2004 (hep-ex/0310019)

e 96/97 H1 Data
e Dijets are two hardest jets in HCM

e Asymmetric cuts: B}y > 7 GeV, E}, > 5 GeV

: . d?c
e Cross Section: 10705

. . . . f01200 Ndijet(Ad)*ax7Q2)dA¢*
e Azimuthal Jet Separation: S = 07N o (A2, Q2 )AD G
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Azimuthal Jet Separation: 9697 comp. to 9900
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Summary

e Azimuthal correlations measured in bins of Q* and in bins of z5;

e Rapgap (Dir+Res) and Lepto(CDM) undershoots the data at small A¢*
and overshoots at A¢* ~ 180°

e Data shows large sensitivity to the unintegrated gluon density
(Cascade AQ and J2003)

e NLO 2-jet undershoot data except at high Q2 and high z
e NLO 3-jet describes the data everywhere
e Data is consistent with published 96/97 data

e Preliminary for DIS06 7
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Electron Calibration for Rapgap
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Control Plots DIS Sample
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Trigger Efficiency (SO OR S61) DIS
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Trigger Efficiency (SO OR S61) in
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Trigger Efficiency (SO OR S61) in zp; bins
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Hadroo2 Vs Fscomb. Romans cuts.
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Hadroo2 Vs Fscomb. Romans cuts.
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MC /Data, Detector Level Before A¢p* Reweighting
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MC /Data, Detector Level After A¢" Reweighting
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Pt Balance
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Pt Balance Mean Values
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Pt Balance Double Ratio
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NLO 2-jet Corrections (Cascade KMR)
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NLO 2-jet Corrections (Cascade KMR)
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NLO 3-jet Corrections (Cascade AO0)
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