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Overview

Motivation for 37 generation searches

ATLAS direct sbottom searches

— JHEP10(2013)189: 0 leptons + 2 b-jets + missing E
* blueprint of an ATLAS SUSY analysis

— 1404.2500: 2 same-sign / 3 -leptons + 0-3 b-jets + missing E NEW
— ATLAS-CONF-2013-061: 0-1 leptons + >=3 b-jets + missing E (published 2014)
ATLAS direct stop searches Only in back-up slides

— 1403.4853: 2 leptons + (b)jets + missing E

— ATLAS-CONF-2014-014: stop in b, T and gravitino

— ATLAS-CONF-2013-037: 1 lepton + 4(1 b-)jets + missing E;

— ATLAS-CONF-2013-024: 0 lepton + 6 (2 b-)jets + missing E

— ATLAS-CONF-2013-068: 0 leptons + mono-jet/c-jets + missing E
— 1403.5222: 7 + b-jet + jets + missing E

All analyses use the full 2012 dataset, £ ~ 20 fb™1, 1/s = 8 TeV.
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Motivation and roadmap

4., Gr mixing large for 37 generation squarks due to large top Yukawa
coupling = lighter masses compared to 1%, 2" gen. squarks

Naturalness =2 light top/bottom squarks, (higgsinos, gluino)
Study simplified “models”:
— assume only sbottom / stop pair production
— simplified decays; depend on Am(stop, chargino / neutralino)
— 100% branching fraction to the given decay
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ATLAS DIRECT SBOTTOM SEARCHES
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JHEP10(2013)189 : Direct Sbottom
” | Requirement | SRA |  SRB

p :
i %0 e/ i veto

- Missing E7 > 150 GeV > 250 GeV
5“?" X1 Jet1p; > 130 GeV > 150 GeV
g b let2 pr > 50 GeV > 30 GeV
Jet3 pr veto if > 50 GeV > 30 GeV
m%T(’Ub ve) = [Er(v1) + ET(UQ)]2 , == 2 b-jets 11,12 12,13
— v1) — pp(v
0910.0172) [pr(v1) — pr(v2)] My > 1>5§0§0Se2\20 )
> Mcr 300, 350 GeV' ]

tt: endpoint at 135 GeV
max mz(b) - mQ(Z?) HT,S - <50 GeV

signal: mct = 2 b ¥
; -
m(b) Targeting | large Am(b, }) 'f;ﬁ .f:;gf; )1?15’
n
HT,3 = Z pT,i
i=4
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JHEP10(2013)189 : Direct Sbottom
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http://link.springer.com/article/10.1007/JHEP10(2013)189
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JHEP10(2013)189 : Direct Sbottom
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Analysis also has sensitivity to £ = b + ¥, %, #15— W* + 7,°, very low Am@li,)?lo)-
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-7 X1
Large / moderate W= ¢v) Ry X
P J - W
S '
mas(\) = min {ma.x {mT(p}( ) q(l) \). mx(pr q()) )}] (0304.226)

dD 1Dy

Build m¢, from the two leptons’ p; (and the missing E7).

Dileptonic tt, WW:|mr, kinematic endpoint at W mass.
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http://arxiv.org/abs/1403.4853
arxiv.org/pdf/hep-ph/0304226
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1403.4853: 2L + (b)jets + missing E+ [
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http://arxiv.org/abs/1403.4853

1403.4853: 2L + (b)jets + missing E+ I
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http://arxiv.org/abs/1403.4853

ATLAS-CONF-2013-037: 1L + 4(1 b-)jets + missing E
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ATLAS-CONF-2013-024: OL + 6 (2 b-)jets + missing E
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https://cds.cern.ch/record/1525880
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ATLAS-CONF-2013-068: OL + mono-jet/c-jets + missing E

o Ifm(t) <m(¥;) + m(b) + m(W),t - ¢ + ¥, can be dominant decay mode.
* First LHC search for this challenging scenario.

Lepton vetoes: no isolated electrons (muons) with pp > 20 GeV (pr > 10 GeV)
Monojet-like selection M1 | Charm-tagged selection C1

At most three jets with pp > 30 GeV and || < 2.8 | At least three jets with py > 30 GeVand || < 2.5

‘:(1) (in addition to the leading jet)
-0 b-veto for second and third jet
X1 medium c-tag for fourth jet
P Ag(jet, pmm] > 0.4 Ag(jet, ]),’r“iss] > 0.4
minimum leading jet py (GeV) 280 270
minimum ET" (GeV) 220 410

jet to boost the t decay products.

SRs rely on

10° ? T production,? —cCc+ ﬁc
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1403.5222: Z + b-jet + jets + missing E m

o Ifm(t;) ~m(t) + m(yy,), difficult to distinguish tt* from tt.
* Lookinstead fort, - t; + Z.

Final state targeted:
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Also interpretation in a GMSB scenario exists.
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http://arxiv.org/abs/1403.5222
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t.t, production

Conclusions

Status: Moriond 2014
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ATLAS-CONF-2013-061
Higgs in sbottom decays
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ATLAS-CONF-2014-014: stop in b, T and gravitino

* Reinterpretation of stop 2L (1403.4853) based on
leptonic m, ,

* No sensitivity for small stop/stau masses

New SR:

* 2 0OS leptons (e or u from 7 decay)
* Angular variables between jet, MET, lepton

* My, ;— plugin (lepton + jet) 4 momentum from
each decay leg
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ATLAS-CONF-2014-014: stop in b, T and gravitino

Preselection
pr leading lepton > 25 GeV
prt sub-leading lepton > 10 GeV
m(€e) ep : > 20 GeV
ee,pp 20 <m(6) <71 GeVor m(£6) > 111 GeV

Ag(p™*, closest jet) > 1.0
AG(PT™, pii) < 1.5
Small m%{, selection
jets with pp > 20 GeV > 2
b-jets with pt > 20 GeV > 1
If?i:}; <70 GeV
Hr/meg <04
E%“SS/( E%“S’* + lepton momenta) > (0.45
|Ax]| < 0.04

2 (pit + p2)
A Ax= - =
] Vi)
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Events / bin

Data/MC

z

channel CRTb CRZ VR
Flavour eu ee and pu e
m({l) > 20 GeV 71 GeV < m(ll) < 111 GeV < 80 GeV
jets with pt > 20 GeV >2 >2 >2
b-jets with pt > 20 GeV > 1 0 0
m?" no requirement < 15 GeV < 15 GeV
’”%2 80 GeV < mfé < 100 GeV no requirement  no requirement
Ht/meg <04 no requirement no requirement
ET™/(EF™ + lepton momenta) > 045 no requirement  no requirement
|Ax]| < 0.04 no requirement  no requirement
Observed events 315 277557 3879
Fitted bkg events (¥) 315+ 18 277557 £ 500 6100 + 500
JuRREr "o vawzor ' 1§ q¢° N T T
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ATLAS-CONF-2014-014: stop in b, T and gravitino

I CRT: 2 DF leptons
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ATLAS-CONF-2014-014: stop in b, T and gravitino

channel CRTb CRZ VR
Flavour eu ee and e
m(£e) > 20 GeV T1 GeV < m(ll) < 111 GeV < 80 GeV
jets with pt > 20 GeV > 2 > 2 > 2
b-jets with pt > 20 GeV > 1 0 0
m?ﬁ no requirement < 15 GeV < 15 GeV
"”%2 80 GeV < mfrf < 100 GeV no requirement  no requirement
Ht/meg <04 no requirement no requirement
ET™/(ET™ + lepton momenta) > 0.45 no requirement  no requirement
|Ax| < 0.04 no requirement  no requirement
Observed events 315 277557 5879
Fitted bkg events (*) 315+ 18 277557 £ 500 6100 = 500
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ATLAS CONF 2014 014 stop |n b, T and gravmno
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ATLAS-CONF-2014-014: stop in b, T and gravitino
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Direct Sbottom — CRB/SRB
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Direct Sbottom

Channel CRA_1L. CRASF CRADF Channel CRB_1L. CRB_SF
Observed events 135 68 75 Observed events 437 48
Fitted background events Fitted background events
Total SM 135 £ 11 68 £ 8 HE9 Total SM 437+ 21 A8+ 7
Top-quark production 91 + 17 100+1.3 ™+9 Top-quark production 403 £27 16.2 £2.2
Z production 0.46 = 0.12 58 £8 0.07 50 Z production 026015 31&x7
W production 40 £ 20 < 0.1 0.06 £ 0.03 W production 32+ 20 < 0.1
Others 3.8+£20 044£0.18 037013 Others 14+05 10£05
MC expected events MC expected events

Top-quark production 100 11.0 82 Top-quark production 370 15
Z production 0.44 54 0.07 Z production 0.32 38
W production 42 < 0.1 0.07 W production 32 < 0.1
Others 3.8 0.44 0.37 Others 1.4 1.0

Channel SRA, mct selection SRB

150 GeV 200 GeV 250 GeV 300 GeV 350 GeV

Observed 102 48 14 7 3 65

Total SM 94+ 13 3916 15.8£2.8 59=x1.1 25x0.6 64 £+ 10

Top-quark 11.1+ 1.8 24+14  0.444+0.25 < 0.01 < 0.01 41+7

Z production 66 =11 284+5 11.4+2.2 4.74+0.9 1.9+04 13+4

W production 13+6 49+2.6 21 +1.1 1.0+0.5  0.46 +0.26 8+5

Others 43+15  34+1.3 1.8406 0.1240.11 0107315  2.0+1.0

Multijet 021 £0.21 0.06x=0.06 0.02+£0.02 < 0.01 < 0.01 0.16 = 0.16
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JHEP10(2013)189 : Direct Sbottom

Sbottom pair production, b, — b % Stop pair production, T, — b ', m(’)-m(%’) = 5 GeV Stop pair production, T, — b ¥, mE@’)-m(%.) = 20 GeV
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http://link.springer.com/article/10.1007/JHEP10(2013)189

Direct Sbottom — Further exclusions

Stop pair production, T, - b ¥, m(f,) = 300 GeV
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Stop pair production, t, - b %/, m(¥,) = 150 GeV
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1404.2500: Sbottom to top + W + §°

Ni 61 production, 151—> t"ﬁf, m(f) =2 m(i?)
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http://arxiv.org/abs/1404.2500

1403.4853: 2L + (b)jets + missing E

ne»r-»

Selection Variable CRT;, CRWp CRZ; VRI?F VR:E]’ 1-"1'{]]_”] ‘i.-"l'{}f:'”
Flavour DF DF SF DF SF DF DF
mgs [GeV] - - 71-111 - < 71 or > 111 - -
mra [GeV] 40-80  -40-80 =00 8090 80-90 40-80  40-80
Py, [GeV] >30 <15 - - - >30 > 30
Ag; [rad] =10 =10 =10 >1.0 = 1.0 =10 =10
Agy, [rad] <15 <15 <15 <15 < 1.5 <15 <15
Leading jet pr [GeV] - - - - - =20 =100
Second leading jet pr [GeV] - - - - - =20 =50
Channel CRTY, CRWy, CRZy,
Observed events 12158 013 174
Total (constrained) bkg events 12158 + 110 013 + 30 174+ 13
Fit output, tf events 2600 £ 400 136 £ 24 ITL6
Fit output, WW events 1600 £+ 400 G630 £ 50 14 +4
Fit output, W2, ZZ events 64+ 14 14+5 112+ 19
Total expected bkg events 12700 £+ 700 200 + 90 190 + 20
Fit input, expected tf events Q500 + 600 150 £ 25 07
Fit input, expected WW events 1260 + 110 490 + 80 10.7 £ 25
Fit input, expected WZ, ZZ events TH+12 1IT+4 132+ 11
Expected Z/v* — I events 0+ 1.5%2.2 10+ 8
Expected tf V7 events 1N8+34 0.08 + 0.04 0.64 £ 0.21
Expected Wt events 1070 £ 90 T 1611
Expected Higgs hoson events 67+ 21 20+ 6 (.08 £+ 0.04
Expected events with fake and non-prompt leptons 740 £ 90 21 £ 16 - -
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Events / 15 GeV

Data/MC

1403.4853: 2L + (b)jets + missing E

WW and tt CR
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1403.4853: 2L + (b)jets + missing E+

SR L.9Y0 L100 L110 1120
leading lepton pr [GeV] > 25
Ag; [rad] > 1.0
Aoy, [rad] < 1.5

mra [GeV]

> 90 > 100 > 110 > 120

Leading jet pr [GeV]
Second jet pr [GeV]

- > 100 > 20 -
- > 50 > 20 -

Am(ty, X7)
Am(x7. X))

small large  moderate small
moderate large moderate large

Channel L90 L100 L110 L120
Observed events 274 3 8 18
Total bkg events 300 + 50 52422 9.3+3.5 19+9
Fit output, #t events 172 + 33 35+21 34429 1.1+1.1
Fit output, WW events 78 + 20 1.0£05 32+14 127
Fit output, WZ, ZZ events 11.6+24 022702  09+05 41+21
Fit input, expected tt events 190440 39+24 37432 1.2+1.2
Fit input, expected WW events 62+9 0.75x£0.38 3x1 9+5
Fit input, expected WZ, ZZ events 136+24 0261931 11406 48+25
Expected Z/v* — ¢f events 28+14 01471 0095008 007000
Expected tfV events 1.8+0.6 0.35+0.14 0.62+0.21 0.51£0.18
Expected Wt events 217 0.00X0% -~ 0351032

Expected Higgs boson events

0.65+0.22 0.027503 0.03+0.03 0.31+0.12

Expected events with fake and non-prompt leptons 13.0 = 3.5 --  1.0+06

1.1 +£0.8
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1403.4853: 2L + (b)jets + missing E+

* Previously defined SRs maximise discovery potential
* For exclusion, redefine SRs and combine statistically:

Jet Selection i H H

Nets(P>100 GeV) = 1
Nies (P,>90 GeV) 2 2

njets(pT>20 GeV)z2

Nes (P,>20 GeV) < 2

5 May 2014

90 120
My, [GeV]

Channel S1 52 S3 S4
Ohserved events 250 1 2 3
Total bkg events 270 + 40 34+18 1.3+046 3727
{Asr'r}f.f‘p_:ul,ﬁ_] [fh] 3.70 (3.76) 0.22 (0.18) 0.20 (0.23) 0.32 (0.32)

[3.85 (3.79)] [0.23 (0.17)] [0.19 (0.23)] [0.13 (0.11)]
channel 55 S6 ST
Observed events ] 3 15
Total bkg events 0.5+04 38x16 157

{Aec)?

5
\ lexp.(obs.)

[fh]

0.15 (0.15)
[0.13 (0.11)]

0.28 (0.28)
[0.28 (0.25)]

0.46 (0.48)
[0.48 (0.48)]
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1403.4853

% T T T | T T T T T T T T T I.\ |D|ata\ 2(\)1é (*’§\= éTéV; | T T T T T T
2 L b . . . E o 1 08 ATLAS === Standard Model
m = J Ldt=203fb" [ m—
+ ( )JetS + ISSIng T T = w
0 hadronic m,, analysis (b +%,) [E==1 Reducible
2 6 . 1 I
- 10 . b-jet
= [CRT,, prior to m_;~ cuf] B zz Wz
L 10° = ww
- - - v r T 1. H‘
Selection Variable CRTy  CRZm VRTH o o ) - (000,150,100) GV
7. R I i — m(t,F %) = (300,100,50) GeV
| l-rwc-ur any SI any m%f:i:i?)  (300100.1) GV
b-jets =1 =9 0 10°
leading lepton pr [GeV] = il = 6l = il 102
myge (SF events only) [GeV] - Bl — —101 <« 81 or = 101
mra [GeV] = 00 = 00 = 00 10
m?‘ﬁj“ [GeV] = 160 = 160 = 160
A8
0 2 ] T
= 5 =
= 1
m |
T 5 7
S 0 -k sy 11
0 50 100 150 200 250 300 350 >400
b-jet
My [GeV]
Channel CHTy CRZy VHRTy
Observed events 315 156 112
Total (ronstrained) bkg events 35+ 18 156 + 13 110 + 50
Fit ouwtput, tt, W events 256 + 27 44 TO £ 40
Fit output, £/~* — ee, putjots events [LE?I'E,:.'-_, 147 £ 13 0LE
Total expected bkg events 335490 110 £ 36 110 & 60
Fit input, expected i, Wt events 280+ 90 545 &0 + 60
Fit input, expected Z/+* — ee, putjets ovents 0.6 'E;E 100 + 34 13.84+24
Expected WW events 3t N1 113
Expocted #17 ovents 23+08 1.5+0.5 23407
Expected W Z, ZZ ovents 040 016 noET a2 010t
Expected Z/+* — 774jets events 23417 0.14 £ 0.00 2154028
Fxpected ovents with fake and non-prompt leptons M4+1T 0.36 £ 0.24 128412
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1403.4853: 2L + (b)jets + missing E

Channel H160
Observed events 3
Total bkg events 266
Fit output, tf, Wt events 2215
Fit output, £/+* — ee, pu+jets events 0.2+55
Fit input, expected tf, Wt events 247
Fit input, expected Z/v* — ee, putjets events 0.2553
Expected WW events 0.0075 50
Expected ttV events 0.47 £ 0.16
Expected WZ, ZZ events 0.11 £0.11
Expected £ /4% — 774jets events 0.86 £0.15
Expected events with fake and non-prompt leptons 25104
Expected Higzs boson events 0.08 £ 0.02
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1403.4853: 2L + (b)jets + missing Er

‘c1t1 production, BH(t =X, ) =1

tt production, BR(t - x by =1

—— 500 UL I L B B | I L B B | | L L L ‘ LI I LI I T 1T L LU I T 17T I_ | ol 250 T T T I T T T I T T T ‘ T T T | T T T | T T T | T T T e. I =T T T T T T
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1403.4853: 2L + (b)jets + missing E

Control Region Event Variable Selection [GeV] BDTG range
CRTML C1, mTs > 90 [—1.00, —0.20]
CRTYE C1, mpy > 90 [—1.00, 0.00]
CRTYL C2, mTo > 90 [—1.00, —0.70]
CRTLE C4, mT2 > 90 [—1.00, —0.50]
CRT3, C1, mra > 90, mg < 61 or mge > 121 [—0.85, —0.75]
CRT3, C1, ma > 90, mg < 61 or mg > 121 [—0.85, —0.20]
CRTYE, C1, mra > 90, mg < 61 or mg > 121 [—0.95, —0.80]
CRTSE, C3, ma > 90, mg < 61 or mg > 121 [—0.98, —0.78]
Channel CRTLY CRTYE CRTDE CRTDE CRTLE
Observed events 419 410 428 368 251
Total (constrained) bkg events 419 £+ 20 410 £ 20 428 £ 21 368+ 19 251+ 16
Fit output, tf events 369 + 23 363 + 23 379+ 24 325+ 22 214+ 19
Total expected bkg events 430+ 70 420 + 60 440 £ 70 380 + 60 260 + 50
Fit input, expected tf 380 + 60 375+ 60 390 £ 70 340 £+ 50 220 £+ 40
Expected ttV events 2.71+0.8 224207 24+07 2.7+£0.8 1.9+0.6
Expected Wt events 20+ 5 19+5 2056 16+5 15+4
Expected WW events Stg T:‘? ?:? 6"_’3 G'_"g
Expected ZW, ZZ events 1.0+ 1.0 09750 1.0+ 1.0 05102 1.0+ 0.8
Expected Z/~* — {f+jets events 0.3%04 0317537 0317037 0.370-2 0.3704
A Expected Higgs boson events 0.26 £0.10 0.24+0.10 0.26+0.10 0.12+0.05 0.19+0.10
T Expected events with fake and non-prompt leptons 18+4 18+4 19+ 4 17+ 4 12.5+3.2
L
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1403.4853: 2L + (b)jets + missing E

Channel M1PF M2bF M3PF e M5DF
Observed events L 11 3 3 1
Total bkg events 58+10 13+ 4 51+20 1.3+ 1.0 1.0+ 0.5
Fit output, tt events 50+1.0 1144 a1+17 06708 o0.a0fDE0
Fit input, expected tf 11+5 3.2+ 2.1 06505 .30
Expected ttV events 0831027 0531+024 0381013 023009
Expected Wt events 09+0.7 04+04 -- - -
Expected WW events 0.7t t “-3‘:['5-'-?3 03705 040019
Expected ZW, ZZ events 0.11£0.10 0105078 0.05T007  0.03+003
Fxpected events with fake and non-prompt leptons [].Ci{]"_':[]::ﬁ‘:i [][}'ZifL]J%IL 0.0075 5 G{][]:f?[’
Channel M15F M25F M3sF M45F
Observed events 6 9 0 5
Total bkg events T6+22 954+21 1.1+07 25+10
Fit output, tf events T1+22 38+16 07207 06+05
Fit input, expected tf 6622 4418 07207 07206
Expected tfV events 0.07£0.03 050+0.17 0.06 £0.04 0.17£0.10
Expected Wt events 0.021505  0.021059 - - - -
Expected WIW events 0.08%00s 087058 000750, 0.0670 08
Expected ZW, ZZ events 0.03750: 23+05 008700 12400
Expected Z/v* — {{+jets events 0.027003 14718 - - 05707
Expected events with fake and non-prompt leptons ~ 0.3153 1.1+08 0257538 0.007 00
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ATLAS-CONF-2013-037: 1L + 4(1 b-)jets + missing E

Requirement SRtN1_shape = SRtN2 SRIN3 SRbC1 SRbC2 SRbC3
Ag(jety, priss ) > 0.8 - 0.8 0.8 0.8 0.8
A(p(jetz,ﬁ%ﬁ“ ) > 0.8 0.8 0.8 0.8 0.8 0.8
ENSS [GeV] > 100*) 200 275 150 160 160
ERSs [ \[Hr [GeVYZ] > 5 13 11 7 8 8
mt [GeV] > 60™) 140 200 120 120 120
Mg [GeV] > - - - - 550 700
amrs [GeV] > - 170 175 - 175 200
my, [GeV] > - - 80 - - -
mjjj Yes Yes Yes - - -
Niso-tk — - - - Yes Yes Yes
Number of h-jets > 1 1 1 1 2 2
pt (leading b-jet) [GeV] > 25 25 25 25 100 120
pt (second b-jet) [GeV] > - - - - 50 90
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ATLAS-CONF-2013-037: 1L + 4(1 b-)jets + missing E

P
- SN 1T production, T, — b+5", 5 —= W' '+°. m =150 GeV
- = ! ; production, t, — b+, 5 — W '+, m_ = e
~ - ~/(]
- ™ 1
t
P W q
b q
- | | | | | i, production, T, — b+, %, — W(”ﬁ?, m_.= 150 GeV
T T T T T 250 T T T — T T T T
(1] [ I [ | [ I
V] 10¢ {TL‘AS Preliminary . —— Data 2012 ) %' o = Observed limit (1 ail;;:)
§ fe=8TeV, [Ldt=207M S Standard Mode! (SM) gv - ATLAS Preliminary — — Expected limit (+1 c,,) -
3 1o SRbC3 R = e 1-lepton + jets + E™* Expected limit (HCP12)
£ e 0N, 20, - 0] I - 2001— T All limits at 95% CL 7
& . wemnemn M= 500, M, = 300, m,, = 150 [S=] [ v sets, wv ] i f Ldt=20.7fb', \s=8 TeV _
- fi+V, single top, multijets m.>m.. (=150 GeV)
10 et channel 150/=
1
3 100|— _
107 - -
= ]
n ]
E 2 ..... __
E i
e _:
. . 200 250 300 350
500 1000 1500 2000 2500
m; [GeV]
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ATLAS-CONF-2013-037: 1L + 4(1 b-)jets + missing E

5 May 2014
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10

{;{; production, E;—> t if mi° =50 GeV
1

ATLAS Pre”minary E i pair prod. cross section
— expected limit (mostly stop-right)
J. Ldt=20.7 fb_1, Ys=8 TeV === observed limit (mostly stop-right)
expected limit (purely stop-left)
1-!epton + jets + Ef:f'ss observed limit (purely stop-left)

All limits at 95% CL
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ATLAS-CONF-2013-024: OL + 6 (2 b)jets

+ missing E+ [Heavy stop]

Signal tt CR Z+jets CR Multijet CR
single two

Trigger EF" electron (muon) electron (muon) ET"
Nlep 0 1 2 0
Py < 10 (10) 35 (35) > 20 (20) < 10 (10)
P — 10 (10) > 20 (10) —
My — — 81 to 101 —
Niet > 6 > 6 > 6 > 6
pr > 80,80,35,...35 > 80,80,35,..35 > 80,80,35,...35 > 80,80,35,...35
Npjet > 2 > 2 > 2 > 2
mijijj 80 to 270 0 to 600 80 to 270 —
ET"'s > 200, 300, 350 > 200, 300, 350 > 70 > 160
E%““‘““"“‘-" > 30 > 30 > 30 > 30

AQ (Emiss, Erisstack) <r/3 <r/3 <r/3 > /3
mT(f E”"“’") — 40 to 120 — —

Ao (jet, E""“) > /5 > /10 >T1/5 < m/5
mr(b-jet, EMss) > 175 — > 175 > 175
Tau veto yes no yes no
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ATLAS-CONF-2013-024: OL + 6 (2 b)jets + missing E
Control Reglon Distributions

Main background:
e semi-leptonic tt
e hadronict

* missed lepton
1r CR
single

Trigger electron (muon)
Nlep 1
p% > 35 (35)
P <10 (10)
Mg —
Nj_et > 6
Py > 80,80,35,...35
Npjet >2
mjjj 0 to 600
Eps > 200, 300, 350
Emiss,truck ~ 30

(f)(Eml“ Emhs e ld\) - 71'/3
my (¢, E l]“‘“) 40 to 120

Ao (jet, EF™) >m/10
mt(b-jet, EF'*) —
Tau veto no
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ATLAS-CONF-2013-024: OL + 6 (2 b)jets + missing E
Control Region Distributions

weg——T———7T 77T

= > T T > 103I§"'|"“l"'jl_'"'l""l"“l""""""l"'g
Z+]EtS CR (qD} ATLAS Preliminary (% E ATLAS Preliminary 3
} 1 6T ® Data 2012 - 205 15" {5 BT ® Data 2012 ]
two o o J-Ldt =205’ 1s=8TeV ﬁ S:‘I?I'olal o C ILdt 2051 1s=8TeV ﬁ sr?naTotal 7]
- . - Z+jets CR, After 6 jets rd %  10°E Z+jets CR, After b-tagging z —-
}\jﬁqgger elegtron2 (muon) % l % = =l e
lep > > C ]
Pl > 20 (20) W “ L .
Py > 20 (10) I 5
nigy 81 to 101 I\ - ]
Niel =6 1E =
Jet = E 3
PT > 80,80,35,...35 ZI - s
Npjet >2 .
mjjj 80 to 270 < S T T
Emiss =70 T S P H— 122222
E;“““ ack = 30 s 1:/1//7/%/////%///»///
miss p-miss,track o b AL L
AQ(EMiss ET ) <7/3 of
m ({ Emih‘.\‘) ! DO 100 200 300 400 500 600 700 0 50 100 150 200 250 300 350 400 450
T T - Emiss GeV Emlss GeV
Ao (jet, EF™) >n/5 T [GeV] miss [GeV]
mr(b-jet, EF"%) > 175 . . .
Tau veto yes No b-tag requirements All requirements applied
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ATLAS-CONF-2013-024: OL + 6 (2 b)jets + missing E
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ATLAS-CONF-2013-024: OL + 6 (2 b-)jets + missing E
Signal region distributions

Signal
> T T T T = > = LU B ELELELEL B BLELELEL UL BRI IS |
> ATLAS Preliminary ® Data2012 - o - ATLAS Preliminary ® Deta 2012
. miss o 3 .’ 5% SM Total i O a § 555 SM Total
Tr1gger ET 58 8 10 JLdt:ao,sfb,|s=sTev (=] — 8 10 _gdet:ZO.Sfb ,Is=8TeV [ I
Nlep 0 ~ 0-leptons, SR E7"*>200 GeV = 3'"\?'ET°F' = ~ E  0-leptons, = ?ﬂ\?'ﬂop
¢ §2} + - 2 - SR EY**>200 GeV, no my(ET"™ b) requirement *
Pt <10 (10) S 4 = = i =w
I3 2 2 E o g Il
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'}GM S¢ 10 E —_— (ﬂi“’]:(eooj)eev—g war e R — [T“i‘”):{eum)sev
'i'el - e T
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ATLAS-CONF-2013-024: OL + 6 (2 b-)jets + missing E

Number of events SR1 SR2 SR3
Observed 15 2 1
Expected background 17.5+3.2 47+1.5 27+1.2
Expected 17 0.84+2.6 1.9+1.3 0.9+0.7
Expected 17 + W /Z 1.7£1.0 0.7+0.4 0.51£0.30
Expected Z+jets 2.1£1.0 1.2+0.5 0.8+0.4
Expected W +jets 1.2+0.8 0.32+0.29 0.1919-23
Expected single-top 1.540.9 0.5+0.4 0.3703
Expected multijet 0.1240.12 0.01+0.01 < 0.01
Expected diboson [.2+1.2 <0.22 <0.22
Fit input expectation ¢7 9.9 1.7 0.6
Uncertainty SR1 SR2 SR3
Total 18% 33% 45%
Background sample sizes (data and simulation) 10% 17% 21%
Jet energy scale and resolution 10% 10% 25%
1t theory 10% 19% 22%
Z+jets theory 4% 30 Yo
1t + W /Z theory 5% 8% 10%

5 May 2014 Alexandru Dafinca - Phenomenology 2014 Symposium 49 /17 AN

OXFORD



https://cds.cern.ch/record/1525880
https://cds.cern.ch/record/1525880
https://cds.cern.ch/record/1525880
https://cds.cern.ch/record/1525880
https://cds.cern.ch/record/1525880
https://cds.cern.ch/record/1525880
https://cds.cern.ch/record/1525880

ATLAS-CONF-2013-024: OL + 6 (2 b-)jets + missing E

1: Missing E1 > 200 GeV
2: Missing E+ > 300 GeV

Assume no sensitivity to other
3: Missing E+ > 350 GeV

decay channels

tt, production, t, — ti?(BR=1) 1:1: production,t: - ti?
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ATLAS-CONF-2013-068: Stop to charm
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1403.5222: Z + b-jet + jets + missing E

SR2A SR2B SR2C SR3A SR3B
'eptons 2 2 2 3 3
pr(4y) [GeV] >25 >25 >25 >40 > 60
dilepton flavour SF SF SF SF SF
|mee —mz| [GeV] <5H < 10 <5 <10 <10
N b-iets >1 >1 >1 >1 >1
Niets 3,4 3,4 > 5 >5 >5
pr(jety) [GeV] >30 >30 =30 >50 >40
prijety) [GeV] >30 >30 >30 >30 > 40
Emiss[GeV] > 160 >200 > 160 > 60 > 60
pr(£f) [GeV] >80 >160 >80 : > 75
A [rad] <15 <15 <15 - -

 SR2L backgrounds:
— Prompt leptons from tt, Z + jets
— Fake leptons (multijets, W + jets)
* SR3L backgrounds:
— Fake leptons (tt + jets, Z + jets)
— Prompt leptons from ttV/, tZ, diboson, triboson events
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1403.5222: Z + b-jet + jets + missing E
SR3L background estimation

VR3A VR3B
— Data 24 13
o
ttZ from MC Total SM o5 121432
. MC exp. ttZ 7.9 £ 2.1 59+ 1.6
. [ ]
CheCk IN VRS- MC exp. tZ 2.7+ 2.7 1.5+ 1.5
Data-driven non-prompt 59+ 29 27+ 14
—_ VR3A (pT// < 120 GEV) MC exp. diboson, triboson 1.5 £ 0.5 1.9 + 0.6
g MC exp. ttW 0.35 = 0.10 0.05 £+ 0.02
— VRBB (pT// > 120 GeV) MC exp. Wh, Zh, tth 0.3 +£ 0.3 0.05 £+ 0.05
’ {mfn-'-mx )=(500,20) GeV 1.6 £ 0.6 7.5+ 1.2
(m.t—;_._ mgo ,)=(500,120) GeV 3.3+ 0.8 3.9+ 0.8
{m:',_,r- mgo 1 )=(550,20) GeV 0.6 = 0.3 4.6 £ 0.7
(m.t—;_._ mgo ,)=(550,220) GeV 2.7+ 0.5 22+0.5
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1403.5222: Z + b-jet + jets + missing Er
SR3L background estlmatlon
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1403.5222: Z + b-jet + jets + missing E
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1403.5222: Z + b-jet + jets + missing E
SR2L background estimation

CR2A CR2C
* tt control region; SF and DF Data 152 101
1 . Fitted total SM 152+ 13 101 +11
dilepton events: tthed to
Fitted tt 128+ 13 88 £ 11
10 GeV < |'ﬂ'1{-f —my| < 50 QeV (SF) F‘ltted smg_le top 124+ 4 44432
Fitted Z+jets 0.62+0.04 0.75x0.07
_ R Fitted diboson 1.6+1.4 0.5+0.4
mee — mz| < 50 GeV (DF) Fitted t£V,tZ 16+£04  1.7+05
Fitted non-prompt T4+24 6.1+1.9
H .1 H MC exp. total SM 176 146
e 7+ jets: jet smearing method p. tota ’
MC exp. tt 152 132
1 1 MC exp. single to 13 5.2
[ . p g P
Other: normalisation from MC. ¢ &P o o o2
MC exp. diboson 1.7 0.5
MC exp. ttV,tZ 1.6 1.7
Data-driven non-prompt 7.4 6.1
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1403.5222: Z + b-jet + jets + missing Er

SR2A SR2B SR2C %
O]
Data 10 1 2 =
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Fitted ttV, tZ 1.0+04 0.38+0.18 0.656+0.23
Fitted non-prompt 0.52 +0.11 < 0.05 < 0.01
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1403.5222: Z + b-jet + jets + missing E
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* GMSB interpretation: ;
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1403.5222: Z + b-jet + jets + missing E

BR(t, — Zt,)
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