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Motivation And Selection

e Azimuthal correlations:

b2 = B2 + B + 2|y || Bpalcos Ao

P <

Sensitive to unintegrated gluon density.

° do do do >
dQ?%dx’ dQQda:dE; mae dQ?dxd|An*| \‘7%7?2
_ S
a:g — x(l —|— @) -

Small x, Er, An = NLO DGLAP fails?

Already measured using 96/97 data: Cross check.
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Motivation And Selection

DIS Cuts Dijet Cuts
5 GeV? < Q’ < 100 GeV? ~1< n;j < 2.5
0.1 < Y < 0.7 5 GeV< E7 12
107* < TBj <107? Sort in n
9 GeV< E.
156° < O < 175°
35 GeV< E —p. < 70 GeV
| Zvta] < 35 cm
Reius < 3.5 cm

Ehad < 0.5 GeV
Eveto < 1.0 GeV

Using Jet Calibration Package
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Motivation And Selection

Monte Carlo and Data Sets

Using 1999/2000 e™, excluding shifted vertex and min. bias runs.

Dijet events  factor

(w/o weights)

Data 99/00 e™ 101 000 1
Rapgap 3.1 (Dir) 575 000 5.8
Djangoh 1.4 (CDM) 489 000 4.9

Need More Monte Carlo Events
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Control Plots

New OO-version
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Control Plots DIS Sample
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Control Plots Dijets
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do /dQ2dAG*
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do/dQ*dA¢* Stability S — NppregHAD
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do /dQ*dA*

Systematic Uncertainties

Estimated using Rapgap

|CRapgap_CDjango

. except model dependence:

2

Source Uncertainty
Electron Energy E’'. + 1% 0.1-1%
Electron azimuthal angle 8. 4+ 1 mrad 0.2-2%
LAr Hadronic Energy + 4%

SPACAL Hadronic Energy + 5% } 1-20%
Track Energy + 3%

Model dependence 0-5%
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do do do
dQ?dz’ dQ?dxdE* Y dQ?dxd|An*|

T max

Selection

DIS Cuts Dijet Cuts
5 GeV? < Q’ < 100 GeV? ~1< n;j < 2.5
0.1 < Y < 0.7 7 GeV< E7 5
107* < TB; <1072 5 GeV< E%
9 GeV< E. Sort in E7
156° < 6 < 175°

35 GeV< E—p. < 70 GeV
| Zyta | < 35 cm
Reius < 3.5 cm
Eraa < 0.5 GeV
Eyeto < 1.0 GeV
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do /dQ?*dx Purity
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do/dQ?*dx Corrections
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do /dQ%da

Systematic Uncertainties

Estimated using Rapgap

|CRapgap_CDjango

...except model dependence:

2
Source Uncertainty
Electron Energy E’'. + 1% 0-6%
Electron azimuthal angle 8. 4+ 1 mrad 0-2%
LAr Hadronic Energy + 4%
SPACAL Hadronic Energy + 5% } 0-53 (1) %
Track Energy + 3%
Model dependence 1-7%
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do/dQ*dz Corr. for E, = 920 GeV [olEALEVRI%
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do /dQ?*dxdET mar Purity
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do /dQ*dxdEr mas Stability
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do /dQ?*dxdET maex Correction factors
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0.2F 0.2F
00...id..éd..éd..Ad..éd..éo Oo...io....zo....go...&-o....so...éo
Tmax (GeV) Tmax (GeV)
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do | dQ*dxd Bt mas

Systematic Uncertainties

Estimated using Rapgap

|CRapgap_CDjango

...except model dependence:

2

Source Uncertainty
Electron Energy E’'. + 1% 0-20 (") %
Electron azimuthal angle §. 4+ 1mrad 0-10 () %
LAr Hadronic Energy + 4%

SPACAL Hadronic Energy + 5% } 0-87() %
Track Energy + 3%

Model dependence 0-40 (1) %
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dO’/dQdedET,max

o 9
>UE T 5< Q%< 10 GeV? O 10 < Q2 < 30 GeV?
SR = -4 - X/10™
S X/10
—— -o- ——
£ 10 - -----___ o EFE g
E 10° e — ———— -1, o ——------- &————— 1.7 -
e —o— (x10000) . 7 (x100000)
) - @
B 1t e * 1.7 -3 = 3-5
g jI_O3 _____________________ (X ) :.__ T (X )
m; 102 :'__ ______ - +_ = - T .._ _______ -
S (x1) (x20)
10 —o— —o—
o 5-13 F 10 - 33
B ZC] ! __ (x0.01) * (x1)
ST S
oloag sty s ey s by taa s vy g g g vv e b vy Bl ] | I B A | ] '
107 10 20 30 40 50 60 o ) )
| , ) 30<Q° <100 GeV
10
==
102 = = I
10 —— X/107*
® Data = .
) - —— - bommmoes (x5)
—— Django (CDM) e T
..... Rapgap 107 ® 10 - 100
- TTTTTTTTrmmmT (x1)
2 L1 | | | P | | |
10 10 20 30 40 50 60 70
E (GeV)
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2
do /dQ*drdET mas Corr. for E, = 920 GeV
1.6 1.6 1.6 1.6
O OF O L6F 0 1.5 0 1.5 -
F1.0*10%<x <1.7*10* F1.7*10%<x <3.0* 10" F3.0*10%<x <5.0* 10 F5.0%10%<x <1.0*10°
1.4F 1.4F 1.4F 1.4F
12F 1.2F 1.2F 1.2F
F-------—------ - -z - - - e - F-------—------ -
0.8F 0.8F 0.8F 08 —
0.6F 0.6F 0.6F 0.6F
041620 3'0 267856760 04 TT0%0 3'0 20785660 0400 3'0 G I ) 3'0 465060
T max (GeV) T max (GeV) T max (GeV) T max (GeV)
O 1.6 O 1.6¢ O L6r - O L6r - -
F1.7*10%<x <3.0*10™ F3.0*10% < x < 5.0 * 10 F5.0*10%<x<1.0*10° F1.0*10°<x <3.0*10°
1.4F —_— ] 1.4 1.4F 1.4F
1.2F W 1.2F 1.2F
fF-------—------ - fF-------—------- - - -- - fF-------—------ -
0.8F 0.8F 0.8F o8k —  —___, |
0.6F 0.6F 0.6F 0.6F
0.%...id..éd..éd..Ad...Sd...GO 0.%...id...zo....Bd..Ad...sd...Go 0.%...id..éd..éd..Ad..éo....Go O.%...i()....zo...:.3()...4()...50....60
T max (GEV) T max (GeV) T max (GeV) T max (GeV)
1.6 1.6
o L6p - o 1.6¢ -
[5.0*%10%<x<1.0%10° F1.0*10° < x < 1.0 * 10?2
1.41 —_ 1.4F
[ T — e — - — = [
1.2F 1.2
| - | S — Django (CDM)
0.8 0.8 --- Rapgap
0.6F 0.6F
O.%...id..éd..éd..Ad..éo....Go 0.%...:.LIO....ZIO....go...AO....SO....GO
T max (GeV) T max (GeV)
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do /dQ?dxdET max 9900 vs. 9697

2.2 " " 2.2 " " 2.2 " " 2.2 "
2F1.0*10% <x <1.7*10 2F1.7*10%<x <3.0* 10 2F3.0*10"<x <5.0* 10 2F5.0* 10
1.8F 1.8F 1.8 1.8F
1.6F 1.6F 1.6F 1.6F
1.4F 1.4F 1.4F 1.4F
1.2F 1.2F 1.2F 1.2F
1 - 1k - 1 - GO - - - - - - - - 1 - T, - - - - - - - -
0.8F 0.8F 0.8fF 0.8F
0.6F 0.6F 0.6F 0.6F
0.4F 0.4F 0.4F 0.4F
0.2F 0.2F 0.2F 0.2F
%1630 30 20 50 60 %1620 30 20 B0 60 %1620 30 2095060 %1620 30 20 5060
T max (GeV) T max (GeV) T max (GeV) T max (GeV)
2.2 2.2 2.2 . 2.2 .
2F1.7*10%<x <3.0*10* 2F3.0*10%*<x <5.0* 10* 2F5.0*10%<x <1.0*10 2F1.0*10°k x <3.0*10
1.8F 1.8F 1.8F 8F
1.6F 1.6F 1.6 6
1.4F 1.4F 1.4F A4F
1.2F 12F & ® 19k :
1 - - - == -7 -
0.8F 0.8F 0.8F
0.6F 0.6F 0.6F
0.4F 0.4 0.4f
0.2F 0.2f 0.2F 5
001626364056 ""60 00"'id"'zo"'éd"&d"éd"éo 00"'id"éd"éd"&d"éo’“éo 0516~%6 30 4075060
ET,max (GeV) T max (GeV) T max (GeV) T max (GeV)
2.2¢ 2.2¢ .
2E5.0*10%<x <1.0* 10 2F1.0*107° <x <1.0*107
1.8F 1.8F
1.6f 1.6F
1.4F 1.4F
1.2¢ 1.2F
I - 1 -
0.8F 0.8k
0.6F 0.6F
0.4F 0.4F
0.2F 0.2F
00...id..éd..éd..Ad..éd..éo 00...io....zo....go...a-o....so...éo
T max (GeV) T max (GeV)
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do /dQ?*dxd|An*| Purity

ok 4 A 4 A 4 A 4 -3
0.9F1.0*10% < x < 1.7 *10 0.9F1.7*10% < x <3.0* 10 0.9k3.0*10% < x <5.0 * 10° 0.9k5.0* 10*< x < 1.0 * 10
0.8F 0.8F 0.8F 0.8
0.7;—_,_ 0.7;— 0.7;— 0.7;—
0.6f ~~ === 0.6F—— 0.6f 0.6f
0.5F — 0.5 -~ T maae 0.5F——— 0.5F=f = -

3 --k- 3 ! 3 e 3 — k-
0.4f . 0.4f L 0.4f L 0.4f |
0.3F 0.3F . 0.3k . 0.3F
0.2F 0.2F 0.2F 0.2F
0.1 0.1 0.1f 0.1
O 05 T 15 2735335 O 05 T 1527353 35 O 05 T 15 235335 O 05 T 15 225335
|An | |An | |An | |An |

ol 1§ o 1§ o 15 3 o 15 3 3
0.9F1.7*10*<x <3.0*10% 0.9E3.0*10%<x <5.0*10% 0.95.0*10*<x <1.0*10 09F1.0*10°<x<3.0*10
0.8k 0.8 0.8 0.8F
0.7F 0.7F 0.7k 0.7F
O.6:=—b——:o: OG%T: 06:’: 06=———
0.5F R S 0.5  ~ T T — 0.5F T e——_ L 05E  —=r-
0.4F i 0.4F — 0.4k __:L_ 0.4k ——
0.3k 0.3f 0.3F — 0.3 e
0.2F 0.2F 0.2F 0.2F
0.1 0.1 0.1k 0.1

O 115235335 R - A AR R A O GE1T152" 35335 GB35 53 %5
|An | |An | |An | |An |

o k 4 3 a k -3 2
0.9k5.0*10" <x <1.0*10 09F1.0*10°<x<1.0*10
0.8F 0.8F
0.7k, 0.7
0.6F 7 === L 0.6F T .
0.5F = | 05F ==p = — Django (CDM)
0.4f T 0.4 '

0.3 0.3 -=-=- Rapaa
0.2F 0.2k pgap
0.1 0.1f
O 05T 1572735335 BTt 555 335
|An | |An |
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do /dQ?dxd|An*|

Stability

0 &k 4 ] 0Lk -4 4 N 4 o 0 4 -3
0.9F1.0*10*<x <1.7*10 09F1.7*10%<x<3.0*10 0.9k3.0*10* < x <5.0* 10 0.9r5.0*10*<x <1.0* 10
0.8F 0.8 0.8F 0.8F
0.7 L 0.7F 0.7f 0.7k
0.6F —+— —oF - 0.6F—— 0.6F 0.6F

E —— E " T —————— S— —+—

0.5¢ --L- b 0.5F  —r=—— 0.5F -+ - ——

0.4F : 0.4F L 0.4F ——F———F -

0.3F 0.3 : 0.3F

0.2 0.2F 0.2F

0.1 0.1 0.1

O 05 T 152725335 O 05T 15 2253 35 O 65115 225 3 35
|An | |An | |An |

Do v -4 ¥ 4 B 3 3
0.9F1.7*10"<x<3.0*10 0.9r5.0*10"<x<1.0*10 09F1.0*10°<x <3.0*10
0.8F 0.8F 0.8F
0.7F 0.7F 0.7F
0B6F " o - 0.6F=— 0.6
0.5F ] 058 T TR T—— 05 . ——
0.4f : 0.4F ' 0.4F --r —_r
0.3f 0.3f ' 0.3f T
0.2¢ 0.2F 0.2F
0.1 . 0.1k 0.1

O o5 1T 15235355 O 051152 55335 O 05115255355 O 0T 15235355
|An | |An | |An | |An |

n k n k
0.9t5.0 * 10* < x < 1.0 * 10 0.9k1.0* 10> < x < 1.0 * 10
0.8F 0.8F
0.7F L 0.7k=——
0.6F ~F ~——t—mmpn T T 0.6F == | _
0.5F | 0.5F —=F=_ — Django (CDM)
0.4f 0.4
0.3k 0.3F --=- Rapga
0.2F 0.2k pgap
0.1E 0.1

005 1T 1527253735 O 05 T 152795335
|An | |An |
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do /dQ?*dxd|An*| Correction factors

1%;‘1.0*10 <x<1.7*10 1%;1.7*10 <x<3.0*10 1%;‘3.0*10 <x<50*10 1E23;‘5.0*10 <x<10*10
.OF .OF OfF————— -} - .OF !
1.6F 1.6 1.6F_, _--+ - 16f , — _—+—
1.4 =) - 14F -~ - - - 1.4F ——t, - 1.4F ~F -
12~ -+ -———tT 1.2F — 1.2F 1.2F
1 - 1 L. 1 1
0.8F 0.8F ' 0.8F 0.8F
0.6F 0.6F 0.6F 0.6F
0.4F 0.4f 0.4F 0.4f
0.2F 0.2F 0.2F 0.2F
005 1T 15 2 25 3 35 O 05 1T 15 2253 35 005 1T 15 2 25 3 35 O 65 1T 15 2 25 3 35
|An | |An | |An | |An |
O 2.2; - 1 U 2.2; a 4 O 2.2; 4 3 O 2.2; 3 3
2F1.7*107<x<3.0*10 2F3.0*107<x<5.0*10 2F5.0*107<x<1.0*10 2F1.0*10°<x<3.0*10
1.8F 1.8F 1.8F 1.8F
1.6F 1.6F 1.6F 1.6F
1.4F 1.4F 1.4F 1.4F - -
:-—o—o— - = = E - =l - :__._ L —r—
O L T T T 1F T —— =k 12— === R
i3 -k -=-F- 1F i3 1F
0.8F 0.8F 0.8F 0.8F
0.6F 0.6F 0.6F 0.6F
0.4 0.4F 0.4 0.4F
0.2F 0.2F 0.2F 0.2F
00...0.é...l...iE._)...Z...Z.é...3...3.5 00...(.).5...1...:[.5...2...2.5...3...35 00...0.5...1...].-.5...2...2.5...3...35 OO...dé...l...i5...2...2.5...3...3.5
|An | |An | |An | |An |
022F . — 022F > —
2F50*107<x<1.0*10 2F1.0*10 " <x<1.0*10
1.8F L 1.8F
1.6F ST 1.6 -l
1AF————t— —— I e _
1.2F —F= i 1.2F — Django (CDM)
i3 T 1
0.8F 0.8
0.6F 0.6F - == Rapgap
0.4F 0.4
0.2F 0.2F
00...(.)5...1...].-5...2...2.é...3...3.5 00...0.5...1...].-.5...2...2.5...3...3.5
|An | |An |
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do /dQ?*dxd|An*|

Systematic Uncertainties

Estimated using Rapgap

|CRapgap_CDjango

...except model dependence:

2
Source Uncertainty
Electron Energy E’'. + 1% 0-22 (1) %
Electron azimuthal angle 6. 4+ 1 mrad 0-4%
LAr Hadronic Energy + 4%
SPACAL Hadronic Energy + 5% } 0-65(!) %
Track Energy + 3%
Model dependence 0-10 %
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do /dQ?dxd|An*|

10°g 3
~ Eo——e— 5<Q?<10GeV? ——s— 4 10<Q*<30GeV’
% - _____F—¢— - - . —— 4
owe T e X/107 =TT e X/10
2 F —— ———g—— ——
= Fo——e— -17 Foe--e-- —— 1.7-3
T SRR . (x100) - —— (x1000)
E‘a E e f
B ® o— 1.7-3 FT T —— ' E%—E)S
S - — - - __ ___ x10 — x100
%105 —— (x10) ——
”2 W """ 3(x_2)5 ¢ —e— 5(;2(% 0
L 3 = ——
- Tﬁ 5-13 - 10 - 33
n X - * x10
||||||||||||||||||||||||||||||||||l|||$|1)|||||||_ |||||||||||||||| | o 'rTlulnunnlnun(nI.)...I..
0 0.5 1 1.5 2 2.5 3 3.5 §
- 30 < Q% < 100 GeV?
10T e X110
e Data - =
— & ——t+—¢— ——@— 5-10
. 10° E e (x1)
Django (CDM) : .
B 10 - 100
_____ 10 & (x0.5)
Rapgap ——
- S N N S B ¥ S R ¥
|An |
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do/dQ?*dxd|An*| Corr. for E, = 920 GeV

O 1.6 O 1.6 O 1.6 O 1.6 -
F1.0*10%<x <1.7*10* F1.7*10%<x <3.0* 10" F3.0*10%<x <5.0* 10 F5.0*%10%<x<1.0*10
1.4F 1.4F 1.4F 1.4F
12 1.2 1.2} 1.2}
e - = — - ——— P - e -
0.8F 0.8F 0.8F - 08—
0.6F 0.6F 0.6F 0.6F —_—
0405 T 15235335 04065 T 15723553 35 0905 T 152325335 0405 1T 1523553 35
|An | |An | |An | |An |
O 1.6p O 1.6p O 1.6p o OLe - -
F1.7 * 10 < x <-3:0* 10" F3.0*10% <x <5.0*10% F5.0*10%<x <1.0*10 F1.0*10°<x <3.0*10
1.4F 1.4 1.4 1.4F
1.2F 1.2F 1.2F 1.2F
f------m——mm---- - === ---- - =TT ——— - - - - - e -
0.8F 0.8F 0.8F - 0.8F —
0.6F 0.6F 0.6F 0.6F
[ - L L
0%...O.Ié...i...ijé—)...zl...z.lé...sl...é5 0.%...(.).Ié...]l-...ij.S...2I...2..Ié...:3l...3..5 0-%...0..5...1...i..5...2...2..é...:3...3..5 O-%..6.5...1...].“5...2...2..5...3...3..5
|An | |An | |An | |An |
1.6 1.6
O +oF 3 O 1-6p -
[5.0*%10%<x<1.0%10° F1.0*10%<x <1.0* 102
1.4r 1.4
1.2F 1.2F
| AR ——— - == ———— -] — Django (CDM)
0.8f 0.8f --- Rapgap
0.6F 0.6F
O-%.“(.)-Ié“.]I-“.ifs“.zln.z.-lé.“é.“é.s 0.%...(:.):5...5-...].:.5...2I...2..Ié...3I...é.5
|An | |An |
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F1.0*10% <x <1.7*10*

O 05 1T 15255 335
|An |

F1.7%10% <x <3.0* 10"

an'|

gg-s.o *10%<x <1.0*10°

00511527353 %5
|An |

do /dQ?*dxd|An*| 9900 vs. 9697

£1.7%10% <x <3.0* 10%

B 05 T 152755 3 35

|An |

£3.0 %10 < x < 5.0 * 10

%...d:é...i...i .5...2...2.5...3...3.5

|An |

£1.0%10° <x < 1.0 * 102

AN |

F3.0*10%<x <5.0*10®

B 05T 152 55 3935

|An I

E50*10%<x<1.0*10°

AN |

F5.0*10%<x <1.0*10°

3.
|An |

F1.0%10%<x<3.0*10°

G- GB35 53955

|An |
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Summary

e New OO-version: control plots a bit worse
o do/dQ*dA¢*: P > 0.3,S > 0.4, 0.9 < C < 1.7. Uncertainties mostly < 10 %

o do/dQ*dx: P,S mostly > 0.5, 1 < C < 1.7.
Pretty good agreement with 9697 data

o do/dQ’dxdE7} 0. P > 0.3, S > 0.4.

Large model dependence and systematic errors at high E7T

o do/dQ*dxd|An*|: P> 0.3,S>04,1<C < 1.7.
Large systematic errors at high |An™|. Pretty good agreement with 9697 data

Next:
e More MC statistics
e Compare to NLO calculations

e Need to work (a lot) on systematic errors...
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