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Searches for strong production
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_ Chas,
Overview Z

SUSY in the fully hadronic final state
SUSY with top tagging

Single lepton results

Double lepton results

In this time slot | can only cover some of the
results from CMS — find all SUSY results here
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS

arXiv:1704.07781

Search for SUSY in the
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http://arxiv.org/abs/1704.07781

Major

backgrounds

= tt — Estimated via
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= QCD — Estimated

from data

= Z(vv) +jets —
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y+jets CR
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Hadronic Results

Compact Muon Solenold
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arXiv:1710.11188

Unmerged
hadronic top

v Target final state with tops using
O dedicated top tagging algorithm
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http://arxiv.org/abs/1710.11188

3 Generation Background
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Dominant background

from events with real

top quarks

= Top background
estimated using transfer

factor methodin 1-
lepton CR

Other background
sources heavily reduced
by application of top
and b tagging
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3'd Generation Results

Number of tops Missing transverse momentum
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1 — lepton search

arxXiv:1705.04673
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Search for same sign arXiv:1704.07323
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Data/Pred.

2500

Entries

2000

1500

1000

500

Number of jets

~

CMS 359" (13 TeV

W@%@%\/\A%W#‘

- Baseline selection: 2 SS lep., N 22 E':iss>50 GeV

- (d) —+4-Data

B []Nonprompt lep.
- wz

i [ ttzH

B it

B Xy

[l Charge misid.
[]Rare SM

[ ww

X

N
w
A
(@)}
[op}
Z\I

jets

5/7/2018

Compact Muon Solenold

Missing transverse momentum
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Compact Muon Solenold
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Conclusions

Compact Muon Solenold

CMS has many excellent searches for strongly produced
SUSY: All CMS SUSY Results

Gluino pair-production

pp = G4, §—>a3%  Moriond 2017

I =~ T I T [ I I A e
Stay tuned for more results! 5 .icusrin, et
=, | —SUS-16-083 (HF™) v Expected
& 14ooj—_susf1efosa (Mr) —Obsorved
1200 —'
1000 -
Light squark pair-production a0} E
600} 3
~T — ‘ 400F 3
1200 pp —qq, 9q—>Qqy; Moriond2017 N 1
;‘ _|\I\|\\I‘I\I‘I\I‘ll\_l\l\ll\l_ 2007 ;
8 L CMS preiminary 35.9 b7 (13 TeV) ] n : ]
= [ s «Expected 7 ol b by by by I T30
E;;NOOOj—sus-m-oss_ C-lep (H™) —Observed " 800 1000 1200 1400 1600 1800 2000 2200
i =SUS-16-036, 0-lep (M) ] m’g" [Gev]
800 N
- . pp —» 38 G -ttt X% moriona 2017 pp — 84, § > bbX%  Moriona 2017
600 ] e e N B B R L IR I = A I I B I IR I
- 1 8. F CMS Freliminary 359 fb' (13 TeV) ] 3 1800-CMS Preliminary 35.9 o' (13 TeV)
- 1 1800 ics - C ]
i 1 = 800F _5Us-16-083, 0-lep (H™™) e Expected 1600l —SUS-16-033 (™) e Expected
400 - £ 18001 —SUS-16-036, 0-lep (M) —Observed—] e - —SUS-16-036 (M) —Observed 7
1 - —SUS-16-037, 1-lep (M,) E C §
i - ] 1400 —SUS-16-042, 1-lep (49) = 1400F E
oo~  onelight g _ C —SUS-16-035, =2-lep (SS) ] ]
[ ] 1200f- —SUS-16-041, =3-lep = 1200 E
L : H i E ] 1 =
AT I A W § I T 1000} 3 o0oF 1
400 600 800 1000 1200 1400 1600 1800 E ] 800 ]
(GeV] 800 3 C .
mg [Ge r ] ¥ ]
4 800 3 600 s
400 - 400 3
200 - 200 =
S P I I B LA A N P P I I I 1
800 1000 1200 1400 1600 1800 2000 2200 800 1000 1200 1400 1600 1800 2000 2200

5/7/2018 mg [GeV] mg[GeV] 16


https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS

CMS ]
g
=
£
-1
@
=

§
s
=
T
g
-
3
IS

Backup Slides




Crystal calorimeter

Forward hadron
calorimeter
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Superconducting
solenoid magnet

One of the 15
detector sections
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Hadron Muon
calorimeter chambers
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2 high-pr leptons
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2 low-pr leptons
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Use similar
techniques to
M; based RPC
SUSY search
No p;zu'ss
requirements

5/7/2018

o(pp — 9g) [fb]

CMS

¢
g
E
g
E
£

arXiv:1712.08920

35.9fb" (13 TeV)

10

—e— Observed 95% CL limit
Expected 95% CL limit
B Expected + 1 s.d.

Expected + 2 s.d.

GNLO+NLL (op — 551 a s ths)

| L1
1000 1200

A
1400

P R |
1800 2000
m; [GeV]

L1
1600

22


http://arxiv.org/abs/1712.08920

" Compact Muon Solenoid

A
5 OO0 ———— { @

(a) tiH (b) tHq
CMS 35.9 fb (13 TeV)
= 160 o)
= —e— 95% CL Observed Uff:ﬁ; =
=140 8= 95% CL Expected £ 1and £ 20, .. =
1 T
. | ) <
= 120 - 7 s
@ (a) 1 i~
% X
2100 |- Scalar ~ =
I B _ <
T - ] X
T 80 7] g
EE i i EE
= 60 3 =)
0 i T
g 40 g
= o
20
0 | ‘ 1 1 1 | ‘ | 1 1 |
350 400 450 500 550
m,, (GeV)

5/7/2018

< q g > t
(c) tHW

160 CMS 35.9fb"' (13 TeV)
—e— 95% CL Observed —_— ;f:ioscalar

140 | g=m=s 95% CL Expected + 1 and + 2 O xporimont
120 - h
- (b) :
100 [ Psudoscalar -
80 .
60 — -

40
20
| | | | l 1 1 | | | | | | | | | | | 1
%50 400 450 500 550
m, (GeV)
23




