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Talk Outline

e Study Opening angle Plots between W-Leading Jet
for W+ (N Jets > 1)

e Study Opening angle Plots between W-Next-To-
Leading Jet for W+ (N Jets > 2) as well as Jet-Jet
Opening angles

e Study Opening angle Plots between W-Third Jet for
W+ (N Jets = 3) as well as Jet-Jet Opening angles

* Look at properties of Tracks Alogrithm 11 and 23
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Data and Montecarlo

DATA

 Period 11-13 Data Run No (233133 - 246231 )
e Luminosity — 200 pb ™

* CEM Good run list with Silicon bit set is applied
MC

* Period 11-13 Monte Carlo sample
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W + (N Jets = 1)

> o Entries 59789 Entries 62500
* Ap(W P and Leading T
Jet P, )

Leading Jet Et L5
Corrected >5 Gev and
<10 GeV

*Leading Jét | <2

*No Muon Correction mmAEh e
Applied to MET T e

Azimuthal angle between W and Leading Jet (W+ n Jets >=1)
*MET Corrected for
Selected Jets
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W + (N Jets > 1)

An( Tight electron — Leading
Jet Eta)

ntries 978 ntries 00
Mean -0.006323 Mean 0. 003326
RMS 1.045

RMS 1.054

Number of Events

(Tlghl Electron Eta - Leading Jet Eta) (W+ n Jets >=1)

« Symmetrical about Forward-Central
Region

- Peak at An ~1 (Electron is

AR(Tight electron — Leading
Jet)

Entries 59789 Entries 62500
Mean 2.071 Mean 2.068

RMS 0.7933 RMS 0.7969
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05 1 15 2 25 3 35 4
Delta R between Tight Electron and Leading Jet (cm) (W+ n Jets >=1)

» W- Leading Jet are back-to-back,
hence the Drop-off after ~3.14
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W + (N Jets > 2

Entries 31755 Entries 38817
Mean 1.782 Mean 1.812
RMS 0.9134 RMS 0.9004

1 1.5 2 2.5 3
Azimuthal angle between W and Second Jet

. A(p(Wﬁr and Next-To-Leading Jetﬁ)
c W PT ~ Jet PT
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W + (N Jets > 2)

An( Tight electron — Next-To- AR(Tight electron — Next-To-
Leading Jet Eta) Leading Jet)

ntries ntries
Mean -0.008534 Mean -0. 001314
RMS 1.052 RMS 1.067

Entries 31755 Entries 38817
Mean 2.094 Mean 2.097

RMS 0.7938 RMS 0.7969
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-1.5 -1 -0.5 0 0.5 1 1.5

(Tight Electron Eta and Second Jet Eta) (W+ N Jets >=2) Delta R between Tught Electron and Next-to- Leadmg Jet(cm)
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W+ (N Jets > 2

. 1 1.5 2 2.5 3
Azimuthal angle between Leading and Next-to-Leading Jet

* Ag(Leading Jet P+ and Next-To-Leading Jet P+)
e Peak 1 can correspond Single-Vertex W+2 Jet event
« Peak 2 can correspond Double Parton W+2 Jet OR a Dijet event
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W + (N Jets > 2)

An(Leading Jet-Next-To- AR(Leading Jet-Next-To-
Leading Jet) Leading Jet)

ntries ntries 88
Mean -0.006767 Mean -0.004152
RMS 1.559 RMS 1.587

Entries 31755 Entries 38817
Mean 2.24 Mean 2.244

RMS 0.9882 RMS 0.9595

- 5
(Leading Jet Eta - Next-to-Leading Jet Eta)

Delta R between Leading and Next-to-Leading Jet (cm)
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W + (N Jets > 2

Entries 38817 Entries 31755
Mean 2.007 Mean 1.974
RMS 0.8717 RMS 0.8815
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0.5 15 2 2.5 3
Azimuthal angle between the W Pt Vector and (Pt Vector Sum of Leading and Second Jet)

Resultant P+ Vector = Leading Jet P+ + Next-To-Leading Jet P+
Plot above is Ap(W P+ and Resultant P+ vector)
If Ap(Leading Jet P-and Next-To-Leading Jet P+) ~ Peak 1
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W + (N Jets > 2)

A@(Leading ,Resultant Vector) A@(Next-To-Leading ,Resultant)
wy ; i RS

RMS 0.6796
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07 04 08 " 0F 12 14 16 18 2 0 0.5 15 2 3
Azimuthal angle between the Second Pt Vector and (Pt Vector Sum o fL ading and Second Jet

Azimuthal angle between the Leading Pt Vector (PtV ctor Sum of Leading and Second Jet)

* Resultant Vector = Leading Jet P + Next-To-Leading Jet P+
* Ag(Leading Jet P+ and Resultant P+ vector)
* If Ap(Leading Jet P+ and Next-To-Leading Jet P+) ~ Peak 1
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W + (N Jets > 2)

Entries 6975 Entries 7396
Mean 1.737 Mean 1.764
RMS 0.8975 RMS 0.8954
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0.5 1.5 2 2.5 3
Azimuthal angle between the W Pt Vector and (Pt Vector Sum of Leading and Second Jg

*Ap(Leading Jet P+ — Next-To-Leading Jet P;) > 2.6 rad is applied
*Resultant Jet P+ Vector = Leading Jet P+ + Next-To-Leading Jet P-
*Plot above is Ap(W P+ — Resultant Jet P+)
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W + (N Jets > 2)
* A@(Leading ,Resultant) * A¢@(Leading ,Resultant)

0.3919

Number of Events
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: = 0.5 1 15 2 25 3
0.5 1 1.5 2 25 3 Azimuthal angle between the Second Pt Vector and (Pt Vector Sum of Leading and Second Jet

0
Azimuthal angle between the Leading Pt Vector and (Pt Vector Sum of Leading and Second Jet)

*Ap(Leading Jet P+ — Next-To-Leading Jet P ) > 2.6 rad is applied
*Resultant Jet P+ Vector = Leading Jet P+ + Next-To-Leading Jet

Py
*Ap(Leading Jet P+ — Resultant Jet P;) and Ap(Next-To-Leading

Jet P+ — Resultant Jet P+) complement each other
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W + (N Jets > 2)

Ap(W P+ — Leadlng Jet PT) A¢ (W P— Next-To-Leading Jet )
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0.5 1 1.5 2 .
Azimuthal angle between the W Pt Vector and Second Jet Pt Vector

Azimuthal angle-between the W Pt \-lector and Leading :let Pt Vector

*Ap(Leading Jet P+ — Next-To-Leading Jet P ) > 2.6 rad is applied
*Resultant Jet P+ Vector = Leading Jet P+ + Next-To-Leading Jet
Pt

*Ap(W P+ — Leading Jet P+) and Ap(W P+ — Next-To-Leading Jet
P+ ) supplement each other
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W + (N Jets > 3)

Entries 15304 Entries
Mean 1.TDE Mean
RMS 0.911 RMS

L “

. 2 25 3
Azimuthal angle between W and Third Jet

* Plot above is Ap(W P+ and Third Jet P)
« WP ~Third Jet P
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24040
1.724

0.9048
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W + (N Jets = 3)

An(Leading Jet- Third Jet) AR(Leading Jet-Third Jet)

Entries 16304 Entries 24040

ntries 0304 ntries +040 Mean 2.099 . Mean 2121
Mean -0.007628 Mean  0.009918

RMS 0.8053 RMS 0.7994
RMS 1.058 RMS 1.086

5

(Ti;hl Eleg-tfon Ela;l Thirc} ..?et Eta) Delta R between Tight Electron and Third Jet (cm)
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W+ NJets>a

dddddddddd

2 |3

Azmithal angle between Leading am:l Third Jet

 Plot above is Ap(Leading Jet P+ and Third Jet P-)
e Peak 1 can correspond Single-Vertex W+2 Jet event
« Peak 2 can correspond Double Parton W+2 Jet OR a Dijet event
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W + (N Jets 2 3)

An(Leading Jet- Third Jet)

5/5/2009

ntries 6304 Entries 24040
Mean 0.002735 Mean -0.0067

RMS 1.57 RMS 1.599

2 3
(Leading Jet Eta - Third Jet Eta

AR(Leading Jet- Third Jet)

Entries 16304 Entries
Mean 2.254 Mean

RMS 0.9767 RMS

Leading -— Third
—— Data P13

—— Monte Carlo WeDseh P13

2 3 4 5
Delta R between Leading and Third Jet (cm)
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24040
2.262
0.951




W + (N Jets > 3)

Entries 16304 Entries 24040
Mean 1.63 Mean 1.611
RMS 0.9272 RMS 0.9005

H H| i ||H| W ! w n‘ N. W .

0
el
c
o
>
L
U
o
-
o
Qo
£
S5
pra

| |
1 1.5 2 2.5 3
Azimuthal angle between Second and Third Jet

Plot above is Ap(Leading Jet P and Third Jet Py)

5/5/2009 W+ N Jets Study

19



W + (N Jets 2 3)

An(Next-To-Leading Jet- AR(Next-To-Leading Jet-
Third Jet) Third Jet)

ntries 6304 Entries 24040 ntries 5304 Entries 24040
Mean -0.005438 Mean  0.01134 Mean 2.267 Mean 2.281

RMS 1.6 RMS 1.646 RMS 0.9699 RMS 0.9549
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Second — Third
= Data P13

Monte Carlo Welseh P13

1 2 3 4 5
(Second Jet Eta - Third Jet Eta) Delta R between Second and Third Jet (cm)
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W + (N Jets > 3)

Entries 16304 Entries 24040
Mean 1.811 Mean 1.833
RMS 0.8986 RMS 0.8941

We-<[Third+Second)
—— DataP13

E Monte Carlo Welseh P13
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2 25 3
Azimuthal angle between the W Pt Vector and Resultant Pt Vector (Second+Third Jet Pt)

 Resultant P+ Vector = Third Jet P+ + Next-To-Leading Jet P-
* Plot above is Ap(W P+ and Resultant P+ vector)

Ao(Leading Jet P+ and Next-To-Leading Jet P;) ~ Peak 1
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A@(Second,Resultant)
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0 0.2 Rk R .
Azimuthal angle between the Second Jet Pt Vector and Resultant Pt Vector (Second+Third Je|

W + (N Jets 2

A@(Third,Resultant)

E=3 Monte Carlo Wenseh P13

Entries 24040
Mean 0.672
RMS 0.3662

lata P13
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1.6 1.8 2

Entries 16304 Entries 24040

Mean 0.9702 Mean 0.9391

RMS 0.6651 RMS 0.626
Third---{Third+Second)

Data P13

% Monte Carlo WeOseh P13

1.5 2 2.5 3
Azimuthal angle between the Third Jet Pt Vector and Resultant Pt Vector (Second+Third Jet P

 Resultant P+ Vector = Third Jet P+ + Next-To-Leading Jet P-

5/5/2009

W+ N Jets Study
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Entries 34(]2 Entries 4426
Mean 1. 654 Mean 1.671
RMS 0.8935 RMS 0.9026

W+(NJets 3)
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0.5 1.5 2 2.5
Azimuthal angle between the W Pt Vector and Resultant Pt Vector (Second+Th

*Ag(Third Jet P+ — Next-To-Leading Jet P+) > 2.6 rad is applied
*Resultant Jet P+ Vector = Third Jet P; + Next-To-Leading Jet P+
Plot above is Ap(W P+ — Resultant Jet P)
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W + (N Jets = 3)

* A@(Second ,Resultant) * A@(Third Resultant)
e oa| ww  on e B

RMS 0.3767

Number of Events
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Azimuthal angle be tw n the Second Jet Pt Ve t and Resultant Pt Ve t r (Second+Third Jet Pt) Azimuthal angle between the Third Jet Pt Vector and Resultant Pt Vector (Second+Third Jet

*Ag(Third Jet P+ — Next-To-Leading Jet P+) > 2.6 rad is applied
*Resultant Jet P+ Vector =ThirdJet P+ + Next-To-Leading Jet P-
*Ag(Third Jet P+ — Resultant Jet P+) and Ap(Next-To-Leading Jet
P+ — Resultant Jet P+) complement each other
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W + (N Jets = 3)

A(p( WP — Second Jet Py) A(p( W P —Third Jet Py)

ntries E t 4426
n 1. 644 1.658

RMS 0.9205 RMS 0.9162
&h P13
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0.5 1 1.5 2 25 3
Azimuthal angle between the W Pt Vector and Second Jet Pt)

0 0.5 1 15 2 25
Azimuthal angle between the W Pt Vector and Third Jet Pt)

*Ag(Third Jet P+ — Next-To-Leading Jet P ) > 2.6 rad is applied
*Resultant Jet P+ Vector = Third Jet P+ + Next-To-Leading Jet P+
*Ap(W P — Third Jet P+) and Ap(W P+ — Next-To-Leading Jet P)
supplement each other
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Tracks Algorithm 11 OR 23

Number of COT Axial Hits Number of SVX RPhi Hits

Mean 36.79 | | Mean 34.92

ntries 7935, Entries 126404
RMS 8.656 H RMS 8.885

Teack Alogahihm = 1 DR 28 ntries 7935 Entries 126404
Mean 5.149 Mean 5.296

RMS 1.032 RMS 1.229

—— Data P13

E Monte Carlo Walseh P13
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Number of COT Axial Hits Number of Silicon RPhi Hits
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Tracks Algorithm 11 OR 23

Number of COT Stereo Hits Number of SVX Stereo Hits

- = Track Alogetthm = 11 OR 22 Entries 79353 Entries 126404
Entries 79353 Entries 126404 Mean 4.395 Mean 4.246
"R"ﬁi." 251-;2 "‘R‘":ﬂ;" 237';; — a3 RMS 0.996 | RMS 1.299

H % Monte Caro Welseh P13
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Track Alogrithm = 11 OR 23

Data P13

% Monte Carlo WeOseh P13

Number of Events
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Number of COT Stereo Hits Number of Silicon Stereo Hits
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Tracks Algorithm 11 OR 23

Highest Track PT Track Z Error

Entries 79353 Entries 126404 Entries 79353 Entries 126404
Mean 2.092 Mean 2.039 Mean 0.105 Mean 0.03918
RMS

1.467 RMS 1.153 RMS 0.0311 RMS 0.1377

Track Alogrithm = 11 OR 23 Track Alogrithm = 11 OR 23

Data P13 Data P13

E Meonte Carlo WeOseh P13 % Morte Carlo Welseh P13
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4 5 6 7 0.05 0.1 015 0.2 025 0.3 035 04
Maximum Track Pt (GeV) Track Z Error (cm)
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Tracks Algorithm 11 OR 23
i

RMS 18.14 RMS 18.88
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20 40 60
Track Z Average (cm)

*Tracks selected with Algorithm either 11 OR 23
*Average of Track Z of above selected Tracks is plotted
«Average above is NOT weighted by the Tracks Z error
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Conclusions

* Need to Look at the effect of Jet-Corrected-
MET on the above plots

* Next Talk will be with both Muon and Jet
Corrected MET and same plots as above

 Look at Jets with L5 Corrected Et >10 GeV and
<15 GeV with Muon-Jet Corrected MET
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