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Analysis

»Inclusive Jet Cross Section using K+ aLgor'i’rhm
Measurements Extended to the Forward Region
> Using v5.3.1 Data (analyzed using v5.3.3) and v5.3.3 MC

Data : Jet20, Jet50, Jet70 and Jet100 datasets-> L=385 pb-!

Good Run list version 7
MC : Di-Jet PyThia "TuneA" (P+ min:0,10,18,40,60,90,120,150,200,300,400 and 500)

> 5 different Y regions e P (2 P [3-Ps) (R=0.7")
‘Region 1: |Y|< 0.1 (Central crack) = oF | - —r1 °
Region 2 : 0.1 < |Y|< 0.7 (Central Calorimeter) 11 n:.-?*h"". | ',.“‘t: §
‘Region 3: 0.7¢ |Y|< 1.1 (Central Cal. + crack) ' J !%’*W'
‘Region 4 : 1.1< |Y|< 1.6 (Plug Cal. + crack) i

‘Region 5 : 1.6 < | Y|< 2.1 (Plug Calorimeter) E:_ | . n:;:ﬁ:a:ﬁmﬂpzmm

> Event Selection BT S T e s E

+ Jets defined with Kt algorithm (D=0.7)

- Vertex position |V;| <60 cm
» E{Miss significance <F(P3¢") where F(P1jet)=min(2+5/400*P¢! (leading jet) ,7)



Trigger Efficiency Studies

> Trigger Structure
L1 —» Stwb
L2 — J 1|5(pr'es)

L3 —— J20 J50

J |40(no pres)

Stwl0

/N

J 6|0 (pres) J 9|O (no pres)
J70 J100

Note that

Prescale changed for:
(New trigger tables)

L1_Stwb run>=184444 20 _, 50
L2_Stw5 run>=184310 600 - 1000

B

Stwb J20 J50

»Study the L1, L2 and L3 Trigger Efficiency from data

- High P+ muons: Eff. Stwb(L1)

- Stwb data
- Jet20 data
- Jetb0 data

- Jet70 data

: Eff. J15(L2) and J20(L3)

: Eff. StwlO(L1) ,J40(L2) and J50(L3)

: Eff. J60(L2) and J70(L3)
. Eff. J90(L2) and J100(L3)

> Select Trigger Efficiency Threshold where the Efficiency is 99%

(L1x L2 *L.3)

- To avoid systematics due to energy scale uncertainties, the obtain thresholds

are increased of 5%



Trigger Efficiency Cuts

| bhmu: Eff ST5_L1U vs Kt CalRaw (R_Kkt=0.7) |

_1.05
) L
z |
s [ Stwb
g [
o 1
oL ‘..r
(= L
2 I
oot u
0.95| - ] 0 <Y< 0.1
[ ] -
i ' & 0.1<Y"<07
ool . —I—UT-:“F‘""'11
“L ", w11 e 1
i . -, 16 <Y*"c21
oas[ E W
[ = ®
[ ®m
I:llaIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
10 15 20 25 30 35 40 45 50
e P, [GeVic]
jetD50: EFf JT0_All vs Kt CalRaw (R_kt=0.7) I
1.05

Trigger efficiency

0.95

0.9

0.85

0.5

J70

=201

n {:-\r-.l
w01 <¥"™=07

|- 0.7 <Y< 1.1
m11 e 1
15 =221

90

100 110

120

P, [GeVic]

| iet005: EXf J20_AI vs Kt CalRaw (R_kt=0.7) |

1.05

Trigger eficiency
-

0.95

0.9

0.85

0.8

r .

__ .‘= 0 <yt 01

C L &-0.1<v"<07

- * W07 =V 11

i e -1 <y 15

B : ;16 =y"™21

C ;++

_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
20 L35 30 35 40 45 &0

R P [GeVic]

| jet0T0:

Eff J100_All vs Kt CalRaw (R_kt=0.7) I

1.05

Trigger efficiency
-

0.95

0.9

0.85

_— |:| .-_l(JEI: . -1.1

- q 01 =y""=07

L ] W07 =Y 11

- J 11" 16

i * |16 <Y1

R [ :

Coo Lo o N T B

100, 110 |12n 13u 140 150 4160 170

1l P; [GeVic]

| jet020: E J50_Al vs Kt CalRaw (R_kt=0.7) |

05
¢ [ J50
=) L
N
0.95 " . 0 <y iie 04
i [ * ; |01 <¥"=07
ool L * 0.7 <¥*< 1.1
=L -1.1<¥"< 16
B ** - 15<Y*<21
0.85 "
"
K
(¥R N N N B
50 i 7o 80 90 100
o Pr [GeVic]
Minimum P;7¢* Uncorrected
(GeV/c) for each trigger
Rap2 [Rap3 |Rap4 | Rap5
Stwh 26 |26 |27 | 32 | 33
J20 | 32 | 35 |33 | 34| 33
J50 | 60 | 61 |65 | 72 | 74
J70| 81 |84 |91 | 97 |101
J100| 117 120 (124 | 138 | 140




Raw Cross Section

|Raw measurement 0<Y*'<0.1
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Raw Cross Section

Raw measurement 0<Y’*'<0.1

| Raw measurement 0.7<Y*'<1.1]
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Corrections

We want that measurements are detector
independence...

From calorimeter to hadron level

“calorimeter jet”

Average prcorrection

To correct the average Energy
lost in the calorimeter

auiy

‘Unfolding correction

To take out the smearing/resolution
effects

. “particle jet”

The MC simulation is good in the central part
of the detector..what about the forward
region?

“parton jet”

q



MC Studies

> Compare Raw variables -> already showed in previous meetings

> Dijet Balance -> understand the energy scale

> Bisector Method -> study the resolution

- Event Selection

- 2 and only 2 jets with P{7et>10 GeV/c

- 1 and only 1 primary vertex (|Vz|<60cm)

- Missing E+ significance cut applied in both jets



Dijet Balance: method

- Event Selection
- One jet (Trigger Jet) with 0.2 <ny < 0.6

- The other jet (Probe Jet) with
0 «Y7e'<0.1; 0.1<Y7e"<0.7; 0.7 <Y7e' < 11; 11<YJet<16; 16<YJet< 2.1

‘Definitions

-> P Mean = (P_Trig + PTPr'ob)/Z
- APTF - (PTProb - PTTrig)/PTMean
-> Inbin of PyMean : 3 = (2+ <AP{F>)/(2- <AP{P)

event by event: [} = P;Prob /P_Trig)



Dijet Balance: results

|Pt Jet/Pt Trigger (from APtF) vs Pt Jet (raw) for 0<|Rapidity|<0.1 |
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Dijet Balance: Data/MC
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Bisector Method

+ Event Selection
- One jet ( Jet 1) with 0.1 <Y7e*< 0.7

- The other jet (Jet 2) with
0 «Y7e'<0.1; 0.1<Y7e"<0.7; 0.7 <Y7e' < 11; 11<YJet<16; 16<YJet< 2.1

‘Definitions

~> P_Mean = (P_Jett 4 P_Jet2)/2

>y = | (¢Tet- ¢Tet2)/2]

-> AP //= & (P3etl+ P_7e2) cos(y)

-> APPERP= 1+ (P_Jetl- P_Jet2) gin(y)

-> In bin of PMean :
* 5,, = rms of AP// distribution
* Gpgpp = 'ms of APPERP distribution
* op = J(c%perp - 0%//)/ V2



Bisector Method: results
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Bisector Method: Data/MC
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Average P’¢' Correction

»Use Pythia MC to make the average P{7¢" Corrections
- Reconstructed the Jets at Calorimeter(CAL) and Hadron (HAD) level

- Pair CAL-HAD jets are matched in Y - ¢ space AR< 0.7

AR =Y’ +¢°

- After apply corrections from Dijet Balance studies in the MC

(pending to apply correction from Bisector Method in the
resolution)

- The correlation < P7et((HAD)-P7¢f(CAL)> versus <P7ef(CAL)> for
matched jets is reconstructed and fitted to a function form:

P +P « Pref(CAL)+P, . Piet(CAL)? +P, . Piet(CAL)3+P, .Piet(CAL)*



< PIet(HAD)-PIet(CAL)> vs < PLIet(CAL)>

P+ Average Corrections

t HaO-Car ws <Pt Car (R_ki=e.7 - Raplarty 1) .

CAL:, -

HAD

3 1.1<|Y|<1.6

o 50 100 150 200 250 300 3I50 400
<<<<<<

(PHAD + p_CALY / 2
bins

0.7<|Y|<1.1

: 1.6<|Y|<2.1

caL
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Unfolding Procedure

» Use Pythia MC to correct back the jet spectrum to the hadron
level

- Count: the Nj,, Calorimeter level (all cuts)
N;.; Hadron (no cuts)

- Bin-by-bin Corrections factors:

C= N;.+ Hadron level

(P7¢f bin i)
N;.+ Calorimeter level

> Apply this bin-by-bin Corrections factors to the measured corrected
P;spectrum to unfold it o the hadron level.

Nje‘rs (data unfolded):ci * Nje‘rs (data corrected) (PTjeT bin i)



Unfolding Factors
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Hadronization Correction

» Correct the NLO for Underlying Event and Fragmentation in
order to compare to data

- Using Pythia MC (162.5 millions events: Dijet Samples +
additional samples especially generated...)

- Hadronization Correction factors:

o (Hadron Level - Pythia Tune A with MPT)

C

(Pt bin i)

c (Parton Level - Pythia Tune A no MPI)

K - D=0.7 - 0.1<|Y|<0.7 |
3

MPI)

¢ (Hadron with MPI) / ¢ (Parton no

sob o # min P: 5, 7, 10, 18, 40
. (GeVl/c)

2l

et e R

et
-

050 I ST A . N IS A AN AR

10 20 30 40 50 60 70 80

® Convergence only above ~ 50 GeV/c
— Nno correction provided here below

For more details -> See Regis's Talk @ 3rd QCD meeting



Hadronization Factors
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Cross Section Data-NLO comparison

| Inclusive Jet Cross Section with KT (0<|Y|<0.1) |
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Cross Section Data-NLO comparison

| Inclusive Jet Cross Section with KT (1.1<|Y|<1.6) |
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Plans
>Work on :

—>Pileup Corrections (for the moment we applied extra *1.75 correction)
> Apply corrections from Bisector method studies

—~>Reweigh the MC to remove dependencies on PDF's
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