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Stop pair production: final state
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Stop production

R . , R Simulation
SDECAY Madgraph Pythia Reconsiruction
Masses N —
BR 3-body decay hadronization
Mstop Msneutrino
«  Madgraph files have been produced (step=10)
Thanks to Dennis Mackin for
providing SDECAY files. 200 50-180
180 40-160
 Caf trees have been produced 160 40-140
Thanks to Alan Wilson 140 40-120
120 40-100
100 40-80
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Skims, triggers and background

- Data skim: sub-skim (mu+tau) from Romain extracted from the
Muinclusive skim

- L~7.3 fb' : Runlla, Runllbi-Runllb3

- Trigger: single mu or triggers Period L (fb) MC version
Z-> 1.3 390.7/184.8/99.7
RunlIbi 1.22 V10

Z-> 1T 1.3 390.7/184.8/99.7
ttbar 1.43 5.1 Runllbz 3.05 v4
Wiets 1.2 6191

J 4 J RunlIb3 1.94 v4
WwWw 1 11.62
Wz 1 3.2 My,,=172 Ge'V
ZZ 1 1.33
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Object definitions

»” Tau
, uon . track_loose
« medium nsegs
- X°<4 . Type 1
«DCA < 0.02 (0.2), SMT > o (=0) .yp:p (track) > 7 Ge'V
. E trkcone/Pt<o.15 (top_scaled_medium) . g\:rrg\f > 0.9
« £T halo /Pt < 0.15 . P.>125GeV
«P.>15GeV .« E/P > 0.65
Jet - Type 2 P v  Matching with
. standard jet-id cuts + P(track) > 5 Ge loose muons
. Vertex-cinfirmed jets + NNy >0.85
. P, 515 GV « NN > 0.9
. P,>12.5GeV
MET « E/P >o0.5
Corrected for em calo cells, muons , JES . Type 3:
and taus . P_(lead. track) > 7 Ge'V
. X P_(tracks) > 10 Ge'V
Electron « NN > 0.95
« LooseElectron selection . P.>15GeV
. P.>15GeV « E/P >o0.5

. Vtx jets matching taus are removed from
Ph.Gris DO France 31 mqiﬂ@ybt list 5
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MC corrections and Event selection

MC Corrections FEvent selection

. One muon, one central tau, no
electron

. OS (muon, tau)

« AR (muon,tau) > o.5

. AR (muon, jet) > 0.5

« AD (muon,Met) > o.5

« A® (tau,Met) > 0.5

. muoncoryr_id

. muoncorr_deltaR

. muoncorr_track

. Beamreweighting

. Luminosity reweighting

. Trigger

. Zpt reweighting: p20 Alpgen_njetis
. Smearing for electrons and muons

. Tau correction factors (NN; track) Inst. Bkg.

. Tau Energy Scale W+ets

V\Ny, WZ, 77
\\\\\\\\\\\\\\ ZIy -y

Z/y =11

tt(m =172 GeVic?)
top
Data

m- = 180 GeV/c? m = 60 GeV/c?
............... m~ =120 GeV/c? m = 40 GeV/c?

Analysis with vjets_cafe vo5-05-12c
release p21.20.00

°I I
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Instrumental background estimation

Shape given by OS events with 0.3< NN, <0.85

LH WS

c | hNN c 05 sample hNN: signal region
] — 3| —
— H !
£ £l —background
s | ¢l —= signal :
'« mMNN —! i © i
CD+W-enrich ! ] _
IN ReD<Menriched | N{s5;data, MC) - N{QR; aco+w)
0.25 0.750.9 1.0 © -NN T -NN

. Norm.: in a control region: same as the signal except A® (tau,Met) < 0.5

Norm factor
T Type Runlla+Runllb
1 0.28+0.03
2 0.35+0.03
3 0.11+0.01
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. Re-estimate the normalization factors with stop signals

Relative Diff (%)

Instrumental background estimation - impact of stop

] Tau Typel |
- —e— MStop=100 GeV
35 —=— MStop=120 GeV
- —a— MStop=140 GeV
3 —¥— MStop=160 GeV
C —6o— MStop=180 GeV
25 —8— MStop=200 GeV
21~
15—
e
0.5F
i & T 1 l 1 1 1
20 40 60 80 100 120 140 160 180
AM=M -M,

The effect does not exceed 5%.
-> Systematic uncertainty
}é’n the shape: ~10%)
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nt analysis strategy

. Selection:

- preselection: one muon, one central tau

- at least one jet

- Three sub-samples depending on the number of jets:
. Mjets=1
. Mjets=2
. njets>=3

. BDTs are estimated for each sub-sample

(MC samples were divided in two parts: 2/3 for the BDT computations, 1/3 for the
analysis).

. BDT outputs are used to estimate the (imits with Collie

.  N.B: a tau-jet fake rate has been performed and results included. Will not be
shown here (see the D@ note).

Ph.Gris DO France 31 mai 2011 9



ut preselection stage

Type 1 Type 2 Type 3 All types
Z->11 164+4 999+10 355+6 1518+12
Z -> pp 39+2 92+3 49+2 180+4
diboson 7.6+0.3 41.1+0.6 17.1+0.4 65.8+0.8
tthar 3.3%0.2 28.1+0.6 10.9+0.4 42.3+0.8
Wrjets 118+3 586+6 300+5 1094+8
oCD 63+3 320+15 161+8 544+24
Al MC 304+6 2067+20 083+11 3444+31
Data 399 1980 1086 3465
Stop
16+1 95+3 36+2 147+4
(120,40)

Ph.Gris
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ut preselection stage: tau type 1

oo

——— m: =180 GeV/c®,m_= 60 GeV/c?
.......... mg =120 GeV/c?,m_ = 40 GeV/c?

E(GeV)

Inst. BKkg.
W+jets

—— m; =180 GeV/c’,m_= 60 GeV/c’
.......... m{ =120 GeV/c?m_ = 40 GeV/c?
2

v
v

200 30 40 50 60

E(GeV)

70

Ph.Gris

Number of Entries.
]
o

o))
o

TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘T

40

20

10?

10

Number of Entries

10t

—
——
ANANW
—
L]

Inst. Bkg.

W+jets

ww, wz, 2z

ZIy —up

Zly > 1t

tt (m,, =172 GeV/c?)

Data

m- = 180 GeV/cZ,mV =60 GeV/c?
mé =120 GeV/c?,m_ = 40 GeV/c?

i ——— L . I

100 120 140

pi (GeVic)

I Inst. Bkg.

— | W+jets

TTTTHW T TTTTHW T TTTTHW

T

THW

Data
m; = 180 GeV/c?,m_ = 60 GeVic
.......... m =120 GeV/c?,m_ = 40 GeVic

80
pY (Gevic)

DO France 31 mai 2011

.

N

o
l

o
e}
T

Number of Entries
o]
o

2]
o

I Inst. Bkg.
= —| WH+jets
WwW, Wz, 2z
N 27y, — s
Zly —
tt (m,, =172 GeV/c?)

L Data
——— m; =180 GeV/c’,m_= 60 GeV/c?
.......... m;: =120 GeV/c®,m_ = 40 GeV/c?

v
v

I, P i P
50 60 70 80 90 100

E}(GeV)

[ Inst. Bkg.
W+jets
) WW, W2, ZZ

10?

Number of Entries

A J Z/y, — pu
oo zZly st
tT (mmp =172 GeV/c?)

L4 Data
——— m; =180 GeV/c?,m_ =60 GeV/c?
.......... m{ = 120 Gev/c?,m = 40 Gev/c?

30 40 50 60 70 80 90
EX(GeV)



ut preselection stage: tau type 2
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ut preselection stage: njets
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ut selection : njets>1

Process type 1 type2 tvpe3 all types
Z[~* — rt1~ 37T + 1 237 £ 4 83 + 2 398 = 5
Z/v* — ;:.er._ 8.3 0.7 22 +£1 |11.7 £ 0.7] 41 £1

diboson 2.4 +0.1(13.5 £ 0.4( 7.4 £0.3 |23.3 &£ 0.5

tt 3.9 £0.2127.5 £ 0.6110.7 = 0.3]41.6 £ 0.8

W-tjets 23 £ 1 126 + 2 89 £+ 2 239 £ 3

QCD 38 2 178 £ 9 94 =4 | 308 = 15
Total MC 112 =3 [ 605 =10 | 295 &£ 5 (1012 4+ 16
Data 106 609 308 1023
myg, —120 GrEV/CE 12 +£1 7h x+ 3 28 = 1 115 £ 3
mp—40 GeV/c? | (£)% (+ )% (£ )% (£ )%
mg, —180 G‘re\f/CE 1.9 £ 0.1(14.8 + 0.4 3.9 £ 0.2 |20.7T £ 0.4
ms—60 GeV/c? | ()% (+ )% (£ )% (£ )%

Ph.Gris
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ut selection : njets>1

all types
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Ph.Gris

ut selection : 3 sub-samples (jet multiplicity)

Process Njets—1 Njets —2 Njets—3
Z/v* — 71t~ | 306 £4 | 47+£1 | 59+£04
Z/v* - putp~ | 33+£1 [49+03] 1.1 £0.2

diboson 182 £0.414.2 &£ 0.2 |0.91 £ 0.09

tt 8.3 £ 0.3 (22.1 £0.5]11.2 £ 0.5

W-+jets 206 + 3 33 £1 4.8 +£04

QCD 212 £ 10 | 65 £ 3 24 + 1
Total MC 784 + 12 | 177 £ 4 48 4+ 1
Data 774 190 59
mg =120 GeV /c®| 59 £ 2 43 +2 [11.2 +£0.9
my=40 GeV/c® | (£)% (£)% (£ )%
my =180 GeV/c®[9.9 £ 03 |63 £02] 22 +0.1
my=60 GeV/c® | (£)% (£)% ()%
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ut analysis : BDTs

.  BDT computed within the TMVA package - Root version: 5.27

. Input variables:

Ph.Gris

njets=1 njets=2 njets>=3
MET H, P.{jet 2)
Sig(MET) AR(muon,jet) ARmin(muon,jet)
P, (muon) AR(tau,jet) ARmax(muon,jet)
Er 0P (tau) P, (jet) ARmin(tau,jet)
AP (tau, MET) ARmax(tau,jet)
MATau,MET) Ad(jet1,jet2)
A®(Mu,MET) ]
M (muon, MET) g
AR(mu,tau)
A® (mu,tau) >
Mass(mu,tau)
Sr
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nt analysis : BDTs

.  BDT computed within the TMVA package - Root version: 5.27
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ut analysis: systematic uncertainties

. Systematic uncertainties considered (up to now):

Luminosity (6.5%)

- Jets: jetid, jssr, jetreso,jes

-> estimated on Runllbz by reprocessing all the MC samples.
Taus (track+NN): 10/4/5% for types 1/2/3 from the -id group
Muons: isolation (1%),track(0.6%), quality (2%) from D@ note 6025.

. Systematics uncertainties not included yet:

Ph.Gris

- theoretical cross sections(background)
- 9CD
- Trigger

DO France 31 mai 2011
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ut analysis status

~~~ Expected ut

90 — Observed ut

80

70

Sneutrino mass (GeV/c?)
o
/o

60
LEP |1

50 excluded

40

LEP I excluded

S

60 80 100 120 140 160 180 200
Stop mass (GeV/c?)

Ph.Gris DO France 31 mai 2011



ut analysis status
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Outlook

. Next steps:

- include the remaining systematics

- analysis note in progress...should come out very soon...
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