CMS SUS-13-011

(search for stop pair production
on single lepton final states)




Introduction

 The analysis is optimized for two slightly different final states:
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The “MT2W?” variable

This variable has been proposed in: arXiv:1203.4813 [hep-ph]
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The code used by CMS to compute it is publicly available at:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS13011#Code
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS13011#Code

Trigger and common selection

« Single lepton triggers:

- e:p.> 30 GeV (e: 85-97%),
e W:p.>25GeV (e 80-95%)

. Isolation: if the sum of the p_ of the particles within a cone of
AR = 0.3, is Pr o min(5 GeV, 0.15 pT,Iep)' the lepton is
discarded. Isolation efficiency: 84% for electrons, 91% for muons.

. Veto on a second lepton with p_> 5 GeV;

« |solated track veto: reject events with an isolated track (with
charge opposite to that of the candidate lepton, with p_> 10

GeV);
- Hadronic t veto: reject event, if it has a jet with p_ > 20 GeV,

consistent with a hadronic . Isolation criteria: consider only
charged particles, in a cone of AR = 0.4. Rejectifp___>ap

(v = 0.1 for tracks, 0.2 for leptons).

T,lep’
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Common selection

« The event must contain at least 4 (anti-kt, R = 0.5) jets with
p, > 30 GeV, |n| < 2.4;

« At least one jet is required to be consistent with a b-jet (CSVM
tagger, € ~70%, fake rate for light quarks ~1%, for c ~10%);

« MET > 100 GeV;

e« MT > 120 GeVW.

« “Topological variables”:

* mMinA¢: minimum A¢ between MET and the two leading jets in
the event;

- HT _ :fraction of the total HT lying in the same hemisphere of
the MET vector;
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Hadronic top candidate

« For the on-shell top final state search, a %? is built, to constrain
three of the jets in the event to be consistent with a hadronic top

decay:

C. 2 L 2

2 (M]1]2]3 M’fop) | (Mh]z MW)
A= (7-2-- | (7.2.
J1J2]3 J1)2

 The b-tagging information is appropriately taken into account
when assigning jets in the computation of the y*.

2013/10/01 Ale Gaz §)



Summary of the selections

t— 5 t— by"
Cut-based Cut-based

Selection BDT Low AM High AM BDT Low AM High AM
EMiss (GeV) yes > 150,200, > 150, 200, yes > 100,150, > 100, 150,

T 250, 300 250, 300 200, 250 200, 250
MY (GeV) yes >200 yes >200
min A¢g yes >0.8 >0.8 yes >0.8 >0.8
Hiatio yes yes
Hadronic top x? (on-shell top) <5 <5
Leading b-tagged jet pt (GeV) | (off-shell top) yes >100
AR(? leading b-tagged jet) yes
Lepton pt (GeV) (off shell W)
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BDT signal regions
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Results tables (1)

BDT on-shell top

t— tx)
Sample BDT1-Loose BDT1-Tight BDT2 BDT3 BDT4 BDT)H
tt — 0f 438 + 37 68 +11 46 + 10 542 03+£03 48+13
1/ top 251 £93 37 £17 22+ 12 4+3 0.8+09 30+12
W +jets 27 7 72 6+2 2+1 0.8+0.3 h+2
Rare 47 +23 11+6 10+5 3+1 1.0+0.5 4+2
Total 763 £ 102 124 4+ 21 85+ 16 1344 29+11 87118
Data 728 104 56 8 2 76
t — tyV (250/50) 285 + 8.5 50+ 3.5 28426 44+10 03+03 34429
t— t;é’ (650/50) 12 +£0.2 72 +0.2 98+02 6502 434+£01 29+0.1
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Results tables (2)

Cut&count on-shell top

Sample EMSS > 150GeV  EMUSS > 200GeV  EMSS > 250GeV  ETSS > 300 GeV
Low AM Selection

tt— 00 131+ 15 2+7 17 £5 5.6+25
1{ top 94 + 47 30+19 9+6 31+24
W+ jets 1043 5+1 2+1 1.0+ 0.4
Rare 16 +8 744 4+2 1.8 +0.9
Total 251 £ 50 83 + 21 31+8 115+36
Data 227 69 21 9

t— tx} (250/50) 108 +3.7 32+20 12412 52+08
t— t;zﬁj (650/50) 8.0+0.1 7.240.1 6.2+0.1 49+0.1

High AM Selection

tt— 00 812 5+2 32+14 14409
1{ top 1346 6+4 3.0+22 144 1.0
W+ jets 1+1 2+1 1.5+05 0.9 +0.3
Rare 4+2 3+1 1.84+09 1.0 0.5
Total 29+7 17 +5 95+238 17+14
Data 23 11 3 2

t— tx} (250/50) 10+ 1.1 16+08 23+05 14404
t— tXﬁ) (650/50) 19+0.1 47 +0.1 43+0.1 3.7+0.1
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Results tables (3)

t— byt x =025

Sample BDTI BDT2 BDT3
T 70 18+4 22+13 12L10
BDT off-shell top 14 top 1045 40+18 15+0.8

W+ jets 3+1 20407 0.7+03

Rare 442 1.6 +£0.8 1.0£0.5

Total 3516 9824 1414

Data 29 7 2

T by’ (450/50/0.25) 19+29 1+22 52+15

T byt (600/100/0.25) 8.8+ 0.8 75408 5.6+0.7

mx+ stop ( X) me t—=bxtx=05

Sample BDTI  BDT2Loose BDT2-Tight BDI3 _ BDI4

T 0 015 21+4 112 6f2 10016

1€ top 24+ 10 15+7 443 442 33+12

W+ jets 5+1 541 2+1 341 5+1

Rare 8+ 4 8+ 4 3+1 442 8+4

Total 7712 50+£9 1B3+4 1714 146 L 21

Data 67 35 2 13 143

T by (250/50/05) | 45+76 2452 57+t24  52+26 55181

T byt (650/50/05) | 35404  95+07 56405 83406 32-+04

t—=bxtx=075

Sample BDTI BDT2 BDT3 BDT4

T 0 3715 912 3113 248122

14 top 1749 6+5 16+16 188 £ 70

W+ jets 4+1 441 1.6+ 0.6 246

Rare 442 442 1.8+ 0.9 20 + 10

Total 6110 256 §1+23 178 L 74

Data 50 13 5 240

T by’ 250/50/0.75) | 115+ 13 21 +56 80L37 518 £ 28

T byt (650/50/0.75) | 3.9+0.4 8.4+ 0.6 6.8+ 0.6 5.5+0.5
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Results tables (4)

Cut&count off-shell top Sample EDiSS 5 100GeV  ENSS > 150GeV  EZS > 200GeV  ENISS > 250 GeV
Low AM Selection

tt — 00 875 £57 339 £23 116 £ 14 0+9
14 top 658 + 192 145 + 70 41424 14+9
W +jets 59415 2145 842 4+1
Rare 70 + 35 33417 16+8 8+ 4
Total 1662 + 203 537 £ 75 180 £ 28 66 T 13
Data 1624 487 151 52

t — by (450/50/0.25) 47+33 33+27 19£20 87+ 14
t— bx™ (600/100/0.25) 15407 13407 11406 79405
t— by* (250/50/0.5) 419417 157499 52454 21434
T by* (650/50/0.5) 14406 13405 11405 84404
T — by™ (250/50/0.75) 854 + 26 399 +18 144+ 10 56 + 6.4
T — by" (650/50/0.75) 17407 16+ 0.6 13+ 0.6 11405

High AM Selection

tt— of 25+5 12£3 7+2 29+15
14 top 35410 15+6 643 27418
W + jets 942 5+1 2+1 18406
Rare 945 743 442 24412
Total 79+ 12 3817 19+5 99427
Data 90 39 18 5

t by (450/50/0.25) 30+27 23423 15+18 73+13
T bxy™ (600/100/0.25) 11406 9.7 40.6 8.440.6 61405
T by™ (250/50/0.5) 37448 234338 11+26 50417
t — byt (650/50/0.5) 11405 9.8+0.5 8.6+0.4 6.7 +0.4
T — by™ (250/50/0.75) 32452 23444 11429 36+ 14
T — by* (650/50/0.75) 92405 84405 75404 63404

2013/10/01 Ale Gaz 12



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

