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Direct stop and sbottom
searches in ATLAS

Large cross section increase with increase
of center-of-mass energy for direct stop

Cross Section [pb]
=

— 8 TeV
------ 13-14 TeV

and sbottom pair production

Common strategy is to optimise for a

specific signature and interpret the results :
for simplified models (generally with 100% ¢
BR) 10° L T

Searches in ATLAS with results at \/s=13 TeV, using 3.2 fb' of integrated
luminosity corresponding to the data collected in 2015
Direct sbottom pair production: arXiv:1606.087 72
Direct stop pair production
1 lepton: arXiv:1606.03903
2 leptons: ATLAS-CONF-2016-009
F%vastop: ATLAS—CONF—Ztm 6-022
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http://arxiv.org/abs/1606.08772
https://arxiv.org/abs/1606.03903
https://cds.cern.ch/record/2139643
https://cds.cern.ch/record/2152392?

The sbottom analysis arXiv:1606.08772 b
Analysis strateqy

’ 4
Final state: b _ X1

O leptons, large E77ss, 2 b-jets

.~ ~0
| | b X1
Two sets of signal regions: p i

SRA: targeting models with large AM (b1, X9)
mct(bb) is the main discriminating variable
SRB: targeting models with small AM (by, X9)

- : o - O

High pr ISR jet recoiling against bb system 100% B.R.
Variable SRA SRB
Event cleaning Common to all SR
Lepton veto No e/u with pt > 10 GeV after overlap removal COn tr arisverse Imass
E™ss [GeV] > 250 > 400 9 2
néets) pr > 35 GeV 2-4 3-4 Mmeor = [ET(Ul) + ET(UQ)]2+
Ist jet pr(j;) [GeV] > 130 > 300 — [pr(vl) — pr(v2)]
2nd jet pr(j2) [GeV] > 50 > 50
2‘2}"" o oeditpra) > 30 Ce It has kinematical endpoint
AG(j1, EZ) i >2.5 tt background:135 GeV
b-tagging J1and j J2 and (jz or jg) ' - mIAT = (m?2 —m?2,)/ms
oyl e s signal: mar* = (m; —mzo)/my,
mct [GeV] > 250, 350, 450 -
mpp [GeV] > 200 - ”\'\
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The sbottom analysis
Background estimation

Z(—>w)+jets is the dominant background in SRA

Constrained in 2 leptons control region
tt, single top and W+jets also have dedicated 1 lepton control regions

tt and Z(—>w)+jets are the dominant background in SRB
Both constrained in dedicated control regions with 1 and 2 leptons,

respectively
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@ 35 B Single top = 7 B Single top .
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O 30 Others — o Others .
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Validation regions for Z+jets and tt, alternative methods validating the Z

+jets estimation
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The sbottom analysis

E 40 ATLAS . Data
R@SU/tS § a5 \@;SITGV, 3.2fp" % t?M total
£ a0 B Otors
- No excess is observed with respect to T 25 -+t
///// —— B,(700), %,(1)

the SM prediction ®

SRA250

15
- Exclusion limits at 95% CL derived in the
direct sbottom pair production models, S T N B = S
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The stop 1 lepton analysis
Analysis strategy (1) arXiv:1606.03903 b ¢

1 lepton (electron or muon), large E£777ss,
large jet multiplicity, =1 b-jets, veto on

P M
hadronic taus p W q

gy ~0.50
Analysis targeting gluino mediated stop pair t1ty — ttXéX1
production and direct stop pair production B.R. 100%

3 signal regions (SR1, SR2, SK3) characterised by increasing
E77ss requirements (260, 350, 380 GeV, respectively)

SR1 optimised for direct stop model with (600, 260) GeV
SR2, SR3 more boosted regimes

6/18
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https://arxiv.org/abs/1606.03903

The stop 1 lepton analysis
Analysis strateqy (2)

MXiop @S discriminant variable in SR

Invariant mass of the 3 small-radius (anti-kr
R=0.4) jet candidates from top hadronic decay

200 I T I T I T I I T I T T I T I I T I T
selected with x2minimization & [ amas ot s
E . Vs=13TeV, 3.2 ¢ Total Data
: : : t L . 7 t
Large-radius jets from re-clustering of 8| 1L Preselectior e e

anti-kr R=0.4 jets as top candidates in

% $-Data < 2 jets
é [ttt <2 jets
SR2, SR3

[[]Other < 2 jets

Optimal radius is found to be R=1.2 " /. +0aa 1o
for SR2 and R=1.0 for SR3 i HOther 1 jo

AN

I | T T 1 | T T 1 |
1!
r S N
¢ :‘\
SN \\
B NNVN N
AN
NN
| N\

N

Plot showing large-radius jet mass 50
(R =1.2), decomposed into the
number of small-radius jet St

PR AN
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Jet Mass [GeV]

More variables used to reject dileptonic tt : mt (signal lepton, £E7759), amro,
topness (from y?-type function minimization) =
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The stop 1 lepton analysis
Background estimation

tt +Z(—
W+jets and Wt single top

. Background normalisation from dedicated control o

Dominant backgrounds: dileptonic ¢ and
>\V), less relevant contributions from

regions for tt, Wjets, single top and tt +W/Z

(for each signal region)

mult|pI|C|ty, tt +Z from tt +y

Inverted mr requirements, extrapolation on b-jet

Nb-tags =0
STCR SR Nb-tags = 1
200 Nb-tags =2
175
TCR | TVR B N>t
J/ .
100 35— 90 120 77 >
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Modelling of extra jets (not
from tt decay) monitored in
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AN . 1=

nre»r-p»

8/18



The stop 1 lepton analysis
Results

Small excess (2.30) in the most inclusive

signal region (SR1)

Exclusion limits at 95% CL derived in the
stop (and gluino) pair production models,

expanding the Run-1 limits

T, production, ?1—>t+>~(?

450_ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ _]
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The stop 2 leptons analysis  ATLAS-CONF-2016-009

Analysis strate

Y gy D N W
Considering fully leptonic final state t/ - < Y9

- 1

Direct stop pair production resulting in final ~ - i
. . NS 1 ~0
state with 2 opposite charge leptons (electron n X1
or muon) and large E£77 p W

Analysis targeting m(xy) — m(x?) > mw b

- . tit; — bbXT XL — bW W IKY
2 orthogonal signal regions for 1 X1 X1 XiXi

different flavour (DF) lepton pairs B.R. 100%
same flavour (SF) lepton pairs

Requirements on dilepton invariant mass m, leptonic stransverse mass mro
(bounded from above for WW and tt) and R1=E17155/mes

Signal Region DF SF

leading lepton pr [GeV] > 25

sub-leading lepton pt [GeV] > 15

additional lepton (veto) pr [GeV] > 10

mee [GeV] >20 (>20and <71)or> 111
mt2 [GeV] > 145

R1 > 0.3

10/18
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https://cds.cern.ch/record/2139643

[ | > 8 T T
The stop 2 leptons analysis 8 OE anaseomnay _+ om
s ) = o CRT ] Z+jets [ vV
Background estimation 2 0°E GonTevozn’ 6 G other ity
g 1 B recuce gt
. 10° —
- Dominant backgrounds: 10°
diboson production (llvv), tt 1100
. They both have a dedicated control region 1
107
. The magnitude of the variable Ptw = PF™* + P + P74
is used to discriminating between ¢ and diboson ¢ 147
production in the control regions g ogdor , o |
0 50 100 150 200 250 = 300

. Other background sources are Wt, Z/y*+jets, tt +W/Z and “reducible” background P eeV)

(fake/non-prompt lepton background from semi-leptonic tt , s and t-channel single top,
W+jets, multijet)

. The reducible background is estimated from data by considering the event count in
the signal reglon W|th tvvo sets of Iepton |dent|f|cat|on cnterla
> s T T T T T LS LR T o . L L L
o 10 E_ATLAS Preliminary ' Data _5 g 10 ATLAS Preliminary e Data =
o - s444424+ Standard Model - T s444422 Standard Model 3
g — CRSF D Z+ets VY (vw) CRSF 0 Z+ets [ A .
2 L Vs=13TeV,3.210" C—t @ other multi-v 10° Vs=13TeV, 3.2 0" ¢ [ other multi-V__|
s [ Single top [ Higgs (1 Single top ([ Higgs 3
W 10° == @ Reducible [T ttV g B @ Reducible [T ttV 3
- . 10 3
10 BN E
= - 10 =
= 1 ]
o 14r 7 11 ) WG I o 14 y; SR ///4 A
% 1.2 j%% I 2 W 2 = = 12 f????????%????%??/%%%%%%%%%? ~ gy
YT i s s S 086 w0077 74% ez A
o St 2, an me 2202 220 s 2 Iy o 5 i /////M???f???%] ) V.
06536 20 60 80 100 120 140 160 180 - 200 069 0.1 0.2 0.3 0.4 05 06 =07
m, [GeV] R1 A
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The stop 2 leptons analysis
Results

m(%.) [GeV]

Good agreement With SM 3 wE permmmy ™« 5o 3 0 mmmrenmn o s T
© 1o SrDE 4LLLL L Stgndard Model W ) f 1o sher e gi}ggard Model W
. 0 (| Vv | | (| vV
eXpeCtatlonS ‘ZE: Vs=13TeV,3.2fb" @ other multi-v ‘% Vs=13TeV,3.21fb" — @8 other multi-V
2 10° [ Single top [ Higgs o 10° [ Single top [ Higgs
B Reducible [T ttV N Reducible [T ttV
102 m(,7; %,)=(500,490,1) GeV 102 m(@,%; %)=(500,490,1) GeV
: ' : cy C 10 — 10 —
Exclusion limits at 95% CL *
]
derived for 2 assumptions
' : 107® 107
of chargino and neutralino *, . .
: S t2f i R s v
MasSes, expand | ﬂg the & gé - - 54;;;;%;5;;g,;5452/775/;%'}%/7775; 5 08" ‘ﬁ‘“‘“ﬁggggggg%%'gggg;///////////f//////////i
. . 9 60 80 100 120 140 160 180 =200 089 60 80 100 120 ~ 140 160 ~ 180 = 200
RUH-1 ||m|t8 my,(ll) [GeV] my,(ll) [GeV]
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300 :_ :(((\‘o/."/" —: 250 __ 4‘“/;\,\"(\\0 e —_
- I . - o : —
250 — —] L -
200 — 200 = —
150 — i
100 = 150 —
50 — i
o [ :El | I N | | 1 1 1 |: 100 | 1 1 1 | 1 1 1 | 1 1 1 |
200 250 300 350 400 450 500 550 600 650 700 400 420 440 460 480 500 520 540 560 580 600
n m(t) [GeV] n m(t) [GeV]
~ ~ L ~ - -~ O
m(t1) —m(xy) = 10 GeV m(xy) =2 X m(x37) A
-
. . - & L
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Non-RPV direct sbottom and stop pair production
Results from other analyses SS/3L:EPJ C, 76( ), 1-26

b b productlon b—>tx m(;'( m(;Z +100 GeV

Direct sbottom/stop pair production = 250 CaTas EEERRRRRARARS
interpretations also in S a2
Monojet analysis (no leptons), sensitive 2505_ S e
to compressed spectra (more about this : «“ ;
analysis in Laser Seymour Kaplan’s talk) 3 y g
2 same sign leptons or 3 leptons bl — ?fX11so§- ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ .
analysis (see Moritz Backes' talk) 100% B.R. i
Monojet: arXiv:1604.07773 BT

! L=l
450 500 550 600 650

55 production, b — bx T}, production, T — m- [GeV
;- 20 [ | | L L B B | T | |||||||||||||||| ;. 450 pro ue Ionl = CX I N B e oy o PR b, [ ]
: [ © C ATLAS e
O 18F 1 G 1 ]
- _ - - 400 _\(_ 13 TeV, 3.2 for oo - _
929 - X - X L.t |
L e L All limits at 95% CL AN NPt 7]
‘g 16 — [ Observed fimit (=105U") «v\ < 3
S i 350 :__ - . Expected limit (+104,) /,;;‘:f,";" _:
_ O 14 - 7] - — ATLAS ﬁ=8Te\_/_."::'-‘§f::,, 1~ O
— by g 300 - e -
b]_ bX 1 12 :_ATLAS — E . /'___x“\;(«m ] t 1 > CX 1
- P i - 7“\3\2:‘( _
100% B.R. 10 15=13Tev, 32" - 250 , - B 100% B.R.
= All limits at 95% CL u ]
8 — SUSY = 200 - ]
- :Observed limit (=1 o, y) L .
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http://www.sciencedirect.com/science/article/pii/S0370269316300752
http://arxiv.org/abs/1604.07773

The RPV stop analysis See also Russel Woods Smith’s talk }
Analysis strategy ATLAS-CON F;)201 6-022 / )

Targeting high stop masses, decay products L
expected to be close-by in AR T Aoy
Candidate resonances constructed by pairing j ;,, s
the four Ieading jets in the event, by minimising 7 523
mzn — Z | AR — 1.0 | _ . b
- L2 | | t — bs
Additional selections on the stop pair production 100% B.R
angle, the mass asymmetry of the resonances, s
b-jets multiplicity L 0.7 BN .
cti B ATLAS Slmulatlon Prellmlnary -
The final analysis discriminant is the average 0-6§ s=iaTeV.s2lT L Geew
mass of the two resonances (Mavg) 0.5F :0 E
& [ ATLASPrlminay | 014" ATLASPrelminay - 0.40 — 550,514, 29 -
025 Vs=13TeV, 321"  ~Daa . s=13Tev,32f" D ] - mass window
N IS B oo
o.2'+“ e . 0.1F . <—|mr ° -
), : 0.08+Ltt¢| | | -
015 I . ottt | - 1
i | o T L
0.1+TJ.3}¥:__ pepels 0.04F——" i +':*11'r|_++:lt ;
_ <+ —47 Ly - B -
0.05F I Lo _.t.:rh . 0.02:— | E
N N T Bwes D ‘ Ao ]
Ob10203040506070809 0010203040506070809 ‘
lcos(6*)| e T
i | : r IEA = Q%k
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https://cds.cern.ch/record/2152392?

The RPV stop analysis

Background estimation (1)

Dominant background is SM multijet production

Data-driven estimation of normalisation and shape of mavg
distribution

Mavg SpPectrum predicted in a O b-tag region with an ABCD method

lcos(BY)] A,B,C background dominated

Signal selection applied in D

Stop mass asymmetry and pair

0.6 production angle uncorrelated

Background in D predicted from
data in A,B,C as Np = N X Nc/Na

Closure test to validate O-tag
prediction in region D to assign a
systematic uncertainty

0.075 Asymmetry

ne»r-p»
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The RPV stop analysis

Background estimation (2)

- Assumption is that mavg shape in background is invariant across
b-tag multiplicities

> [ ATLAS Preliminary .

region_A

> - ATLAS Preliminarn | s
® Vs =13 TeV, 3.2 fb" region.C

SO

107"

-l
<
N

NUASY
WA
ANNNRAN

g ()

g 15F 2 15}

£ R R R G g 1

_9 NNENN 9 2

g 09 t o 05

£ 150 200 250 300 350 400 450 500 550 600 650 o 150 200 250 300 350 400 450 500 550 600 650
M,,g [GeV] My,g [GEV]

- Then extrapolation to signal region with at least 2 b-jets

. Data-driven method validated in data by projecting mavg shape from
O-tag to 1-tag validation region —~

A
N T
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The RPV stop analysis

Results

- No significant deviation from SM expectation

- Exclusion limits at 95% CL derived, extending the Run-1 limits

E‘ [ I | I | I | I | I | I | I | I |
= L L L L L L LR L DL L LA B L L B LS o - 1 1
% 60—ATLAS Preliminary m(B [GeV] t = E i ATLAS Pre“ml-?ary == stop pair prod. cross section |
E(D) sof (5= 13TeV. 82 o' 250 Muliet 3 @z 'S=13TeV, 321 . exomctod it |
Ql § ;‘Sei:%%h """"" 350 — Total SM - é = }“"323 =0 — observed limit ]
— 40 e St 450 -o- Data = . I expected = 1o i
E) L ! | : + + — tt"— bsbs expected =+ 20 |
c R N E ] . o _
o 30 \:g\ S TRAN ] 10; All limits at 95% CL E
o PO N g E
o PRI L E -
100 PR RS 3 ]
S " ) - 1=
= L A -
n 1.5 L
- o
© 1 E%*\% W 107 E
- 05 o | """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" \ E -~ stop pair prod. cross section (/s = 8TeV) E
150 200 250 300 350 400 450 500 550 600 650 | — observed limit, ATLAS 8 TeV e
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Conclusions

Overview of the first Run-2 results from the searches for direct stop
and sbottom pair production in ATLAS, using data collected in 2015
at \/s=13 TeV, corresponding to 3.2 fbo! of integrated luminosity

No significant deviation from Standard Model predictions has been
observed so far

g ;IATII_AISIDIreIiImirI]ar)Il ot
I . . o . %102 {s=13TeV,32fb" !:txop;;:g;?i::crosssection B
Run-1 limits have been significantly improved et Qe
tt*— bsbs expected = 20

All limits at 95% CL

Great LHC performance in 2016 so far!

Many new results expected soon with 2016 data
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Run-1 summary plots
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Combined limits for stop
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The sbottom analysis

Control regions definition

Variable CRzA CRttA CRstA CRwA CRzB CRttB

Number of leptons 2 SFOS 1 | 1 2 SFOS 1

1st lepton pt [GeV] > 90 > 26 > 26 > 26 > 26 > 26

2nd lepton pr [GeV] > 20 - - - > 20 -

mgs [GeV] [76, 106] - - - [76, 106] -

mt [GeV] - - - > 30 - -

n(jets) pr > 35 GeV 2—4 24 2—4 2—4 34 34

Ist jet pr(j;) [GeV] > 50 > 130 > 50 > 130 > 50 > 130

2nd jet pr(j2) [GeV] > 50 > 50 > 50 > 50 > 50 > 50

4th jet Vetoed if pr(js) > 50 GeV Vetoed if pr(js) > 50 GeV

b-tagged jets jrand j2  jrand j2 jiand j2 J1 J2 and (j3 or ja)

Eg‘f“ [GeV] < 100 > 100 > 100 > 100 <70 > 200

E7™ [GeV] > 100 - . - > 100 -

mp, [GeV] > 200 < 200 > 200 (mp;) > 200 - -

mct [GeV] - > 150 > 150 > 150 - -

mn [GeV] - - > 170 . . -

Ag(j1, ET™) - - - - > 2.0 > 2.5
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The sbottom analysis

Results (control regions)

Control Region CRzA CRwA CRttA CRstA CRzB CRttB
Observed 78 543 260 56 59 188
Total background (fit) 78 +9 543 + 23 260 + 16 56 +7 59 + 8 188 + 14
1 9.0x+1.6 153 + 26 181 +23 11.1 +2.1 146+2.0 156 + 15
Single top 0.8+04 50 + 23 27 +13 23 + 10 042+007 166+20
W+jets - 327 +43 45 + 14 20+ 6 - 13+5
Z+jets 68 +9 3.8+0.6 1.4 +0.2 09+0.2 42 + 8 0.3+0.1
“Other” 0.9 +0.1 8.1+1.1 58 +0.7 0.6 +0.1 1.6+04 23+0.2
Total background (MC exp.) 61 503 267 57 46 191
1 9.4 161 190 12 15 159
Single top 1.1 60 33 27 0.4 16
W+jets - 270 37 17 - 12.9
Z+jets 50 2.8 1.0 0.7 29 0.2
“Other” 0.9 8.1 5.8 0.6 1.6 2.3
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The sbottom analysis
Results (signal regions) + model independent limits

Signal region SRA250 SRA350 SRA450 SRB
Observed 23 6 1 6
Total background (fit) 29+5 7.0+1.2 1.8+04 120+ 2.5
1 10+04 0.17 £ 0.08 0.04 +£0.02 55+20
Single top 1.8+1.0 0.53 +£0.30 0.13 £0.07 1.0+04
W+jets 44+13 1.2+04 0.30 £0.10 1.1 £0.6
Z+jets 22+4 50+1.1 1.3+04 41+1.3
“Other” 0.45 +0.06 0.14 + 0.04 0.04 £0.04 0.3+0.1
Total background (MC exp.) 23 5.6 1.5 11
1 1.1 0.18 0.04 5.6
Single top 2.2 0.6 0.15 1.0
W+jets 3.6 1.0 0.25 1.1
Z+jets 16 3.7 1.0 2.8
“Other” 0.45 0.14 0.04 0.3
> C L I B s AL B L L BN LN AL B R
8 30— ATLAS e Data = 8 4= ATLAS e Data =
3 [ (s=13Tev, 321" #5% SMtotal 1 8 §f  5=13Tev, 321" #5755 SMtotal E
E 25:_ = tStingle top E ‘Z’ - = tStingle top . o 05 05 05
§ = o El- 5— = Over — Signal channel (cAo)>} [fb] S7 Sexp
" oo 4 F 5u00. 20 3§ SRA250 3.42 11.0  13.8%59
- SRA250 . 3 ¢ SRB - +3' 'l"
10F- = Ad E SRA350 1.93 6.2 6.677,
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- = ll ......... T ] = S SRB 1.89 6.1 87151
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Common event selection

Trigger ET'™ trigger
Lepton exactly one signal lepton (e, g), no additional baseline leptons
Jets at least four signal jets, and |Ad(jet,, FT)| > 0.4 for i € (1,2}
Hadronic T veto events with a hadronic T decay and m7, < 80 GeV
Vanable SR1 TCR1 /WCRI STCRI1
>4 jets with py > [GeV) (80 50 40 £0) (80 50 40 40) (80 50 40 40)
LT [GeV) > 260 > 200 > 200
H‘r“:; > 14 =5 =5
my [GeV) =170 [30.90] [30,120]
amyy [GeV) > 175 [100,200] / > 100 =200
topness > 6.5 > 6.5 > 6.5
mfop [GeV) <270 < 270 < 270
AR(b, £) < 3.0 - -
AR(by, by) - - > 1.2
Number of b-tags >1 >1/=0 >2
SR2 TCR2 / WCR2 STCR2
>4 jets with py > [GeV) (120 80 50 25) (120 80 50 25) (120 80 50 25)
LT [GeV) > 350 > 250 > 200
l!’r'f‘:i; > 20 =15 >S5
mr [GeV) > 200 [30.90] [30,120]
amy [GeV) > 175 [100,200] / > 100 =200
AR(b, £) <25 - -
AR(b|, b)) - - > 12
Number of b-tags =1 >1/ =0 >2
Leading large-R jet py [GeV] > 200 > 200 > 200
Leading large-R jet mass [GeV) > 140 > 140 =0
AG(FT, 2™ large-R jet) > 1.0 > 1.0 = 1.0
SR3 TCR3 / WCR3 STCR3
>4 jets with py > [GeV) (120 80 50 25) (120 80 50 25) (120 80 50 25)
LT [GeV) > 480 > 280 =200
l!}“:‘g > 14 =8 =5
my [GeV) > 190 [30.90] [30,120]
amyy [GeV) = 175 [100,200] / > 100 =200
topness =05 =0 = 0.5
AR(b, £) <28 - -
lslﬂbh.tﬁ) - - > 12
Number of b-tags >1 >1/ =0 >2
Leading large-R jet pr [GeV] > 280 > 200 > 200
Leading large-R jet mass [GeV) =70 =70 =70
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The stop 1 lepton analysis
Signal and control regions definition
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The stop 1 lepton analysis

Results

Signal region SR1 SR2 SR3
Observed 12 1 1
Total background 550072 | 1.25£0.26 | 1.03 = 0.18
tt 2.21 +0.60 [ 0.294+0.10 | 0.20 4+ 0.07
(1L, 1L17, 2L) in % | (6, 48, 46) | (0, 58, 42) | (0, 36, 64)

Single top 0.46 =£0.39 | 0.09 =0.08 | 0.10 &= 0.09
W+jets 0.714+0.43 | 0.157072 | 0.20+0.09
tt +V 1.90+0.42 | 0.61 £0.14 | 0.41 £0.10
Diboson 0.23£0.15 | 0.11 £0.07 | 0.12 £0.07
tt NF 1.10£0.14( 1.06 £0.14| 0.80 4+ 0.13
Single top NF 0.624+0.46| 0.65+049| 0.71 4+0.42
W+jets NF 0.75 £0.12| 0.78 £0.15| 0.93 +0.12
tt + W/Z NF 1.42£0.24| 1.454£0.24| 1.46=+0.24
Po 0.012 (2.35) | 0.50 (0.05) | 0.50 (0.00)
Nlimit 1 exp. (95% CL)|  6.4132 3.6723 3.57773
Nlimit o obs. (95% CL) 13.3 3.4 3.4
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The stop 1 lepton analysis
Limits for gluino mediated stop pair production
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The stop 2 leptons analysis

Results (control regions)

Region CRT CRSF VRDF VRSF
Observed events 3718 78 222 267
Total (constrained) SM events 3718 = 61 78.0 = 8.8 217 £33 269 + 89
Fit output, t7 events 3206 + 90 0.57)% 68 +16  43.8+9.1
Fit output, ££vv events 124 + 38 44 + 15 118 £ 17 100 + 39
Total expected SM events 3960 + 110 76 + 14 222 + 35 267 + 81
Fit input, expected tf events 3449 + 84 1.1732 73+ 18 47 + 10
Fit input, expected ££vv events 124 + 39 41.1 £4.7 118 £ 17 94 + 10
Expected Wt events 309 + 38 0077009 17.7+44  125%29
Expected other multi-V events 6.5+ 1.6 239+1.6 2.50x=0.55 11.7+2.3
Expected Higgs events 592+082 052+048 1.77x0.33 1.04+0.72
Expected Z /vy +jets events 0.8’:5:3 g+l 0.32;?:;(2) 92 + 78
Expected t1 +V events 47+24 099+0.52 0.03x0.02 0.02+0.02
Expected events with fake and non-prompt leptons 61 = 31 . 8.3+4.2 8.6+4.3
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The stop 2 leptons analysis

Results (signal regions) + model independent limits

Signal Region DF SF
Observed events 2 6
Total (constrained) SM events 2.01 +£0.62 6.5+1.7
Fit output, 7 events 0.04 + 0.04 0.06 + 0.06
Fit output, ££vv events 1.52 + 0.54 3.82%1.5
Total expected SM events 2.01 £ 0.62 6.3+1.2
Fit input, expected 7 events 0.04 + 0.04 0.06 + 0.06
Fit input, expected ££vv events 1.52 + 0.54 3.59 £ 0.69
Expected other multi-V events 0.34 +0.12 1.31 £0.47
Expected Higgs events 0.01+9-29 0.26 +0.21
Expected Z/y*+jets events . 0.91 £0.73
Expected 17 + V events 0.04 +0.03 0.12 £ 0.07
Expected events with fake and non-prompt leptons 0.06 + 0.03 x
Signal Region DF SF
(eg)fﬁs (fb] 1.3 2.1
S 4.3 6.7
2. 3.4
ngsp 4.3113 7.0753
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The

:%

PV stop analysis

ABCD regions definition and results

Region A | cos(6*)|

A < 0.075 > 0.6

B > 0.075 > 0.6

C > 0.075 < 0.6

D < 0.075 < 0.6

m(t) [GeV] Window [GeV] Signal Expected background Data  po
(£ stat. £ sys.) (£ stat. £ sys.)

250 225 - 255 102 £ 6412 53.8 £ 2.5 £ 8.7 68 0.10
275 250 - 280 | 80+6+11 54.6 £ 2.5 £ 8.2 62 0.25
300 275 - 305 66 +4+8 59.5+£2.7+£8.9 59 0.50
325 295 - 330 | 52E£5%7 61.0 = 2.74+9.5 73 0.19
350 320 - 355 | 446+ 3.4+ 7.2 ST.T+£2.6+09. 5 80 0.07
375 345 - 375 | 27.7T+22+£3.7 39.7T£20£7 48 0.27
400 365 - 400 | 25.1 1.3 +3.6 41.8x 2.1 & 8.0 52 0.25
425 390 - 425 156 £1.9+1.8 319+ 1.7T£06.8 40 0.23
450 115 - 450 109+£1.3£1.5 243+1.4+£58 30 0.27
475 435 - 475 1034+ 1.1+1.3 2354+ 1.446.2 23 0.50
500 460 - 500 7Ho+08+14 181 £1.24£5.5 20 0.45
525 485 - 525 | 6.0+ 0.6£0.9 13.7+ 1.0+ 4.7 7 0.50
550 505 - 550 3.8+044+0.7 99+£09+3.9 9 0.50
575 530 - 575 | 4.0+0.4+0.8 830837 13 0.28
600 555 - 600 | 2421026046 7.3X£08L3.8 3 0.50
625 580 - 625 | 1.824£020+£0.28 5. 7+0.7+34 5 0.50
650 600 - 650 1.64 £0.17+£0.34 4.4%+0.6%3.0 7 0.25
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