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Helps explain the lightness

INTRODUCTION

SUSY is a very compelling

extension of the SM

Predicts the existence of new particles;
possibly at ~TeV scale (natural SUSY)

Rich in experimental signatures

provides a good

Unifies gauge couplings at

of the Higgs mass dark matter candidate ~Molanck
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Higgsino masses are close to Higgs mass

L HC strategy: first go after larger cross section particles

1. gluinos and squarks
2. stop and sbottoms
3. electroweakinos
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@ EXPERIMENTAL CONSIDERATIONS &

squark pair prouc’uon stop palr production

i
5
LSPs: missing energy = MET

large hadronic activity, multiple jets, multiple b-jets, leptons, photons ...
Missing information: impossible to fully reconstruct event

% — 29 most analyses use k|nemat|c d|scr|m|nat|ng
S
>

variables to improve S/B ratio

Z
o
o

Summary: large phase-space to cover (signal regions), large number of signatures
(different analyses), possible to use different discriminating variables

Crucial and ambitious program by LHC experiments
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CMS

CMS multijet, zero-lepton SUS-16-033

4-dimensional search in: Niets, Nbjets, Hr, HT™'s

174 search regions
CMS Preliminary 35.9 fb' (13 TeV)
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CMS multijet, zero-lepton SUS-16-033

12 aggregate search regions
easier reinterpretation of results

_ CMS Preliminary 35.9 fb' (13 TeV)
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No significant deviations from SM expectation
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PWCMS GLUINO/SQUARK SEARCHES & %

/S

CMS search using M1, SUS- 6-036

D @ 4-dimensional search in: Niets, Nb-jets, HT, M2
Mt = min [max (MT , My )]

ﬁ%nissx(l) +ﬁ%r1issx(2) :ﬁ}niss

Also contains a mono-jet bin

Large phase space = Large number of SRs

CMS Preliminary 35.9fb” (13 TeV)
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No significant deviations from SM expectation
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summarize information from different analyses

pp — 90, § — bbX° Moriond 2017 2000 pp — G0, § =ttt X%  Moriond 2017
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All-hadronic inclusive analyses very lepton SUSY analyses sensitive
sensitive to gluino pair production to gluinos decaying to stops

All-hadronic analyses exclude gluinos up to about 2 TeV

more in formation at: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS

CMS multijet, targeted stop search

SUS-16-049

Based on mr, N jets, ETMS

ftop—taqqea[W—taqqer, low pT b-jet reconstruction
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CMS multijet, targeted stop search HSUS—1 6-049
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ftop—taqqea[W—taqqer, low pT b-jet reconstruction

\ \ 35.9 b (13 TeV)
(2] | | | | | | | | | |
c 10° 2- CMIS —e— Observed 3 Rare é_
> 107 I:lt?/SVD -%Zt\(q’ 000,1) _
Preliminar [ 1) =
- _E\| Terminary —_ T2M(700,400) -~ T2HC(500, 450) =
10 High Am Bkg. Uncertainty
10° || my(b, B") > 175 GeV, N =1
4 —
10 g ~ 1 NI - N
(13 TeV)
A B N
0.7F CMS ~+ Merged top-
- Simulation Preliminary .
0.6} 7
0.5 .
i o ]
5 . ~4O %) fOI’ ;
0.3 N -
0ol - boosted top -
A% - (25, (350 M50 15 I (25, _[3 | /4 I
F {1 25 5 5 50 A2 2 5, 5 50 2
o | | | ] ) 350y > 450) > 850) > 650) 20 %0 "0 350) % 450)°° 550)550
0

500 600 700 800 _ 900 miss
generated top p_[GeV] Er™ [GeV]

Cristian Pena, Caltech

11



CMS multijet, zero-lepton

[ SQUARK INTERPRETATION

Same analysis is also sensitive to squarks
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ATLAS GLUINO/SQUARK SEARCHES  ~

. <
/s A

ATLAS multijet, zero-lepton | ATLAS-CONF-2017-022

based on Meff, Njets; Nb—jets
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ATLAS multijet, zero-lepton | ATLAS-CONF-2017-022

based on Meff, Njets, Nb—jets
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(a)

exploit topology of
the decay chain

10*

useful observables
include: pt*M

probe different gluino decays

Data/SM Total

Cristian Pena, Caltech

ATLAS multijet, zero-lepton

"M ATLAS GLUINO/SQUARK SEARCHES B
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ATLAS multijet, zero-lepton
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ATLAS GLUINO/SQUARK SEARCHES,
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[l ATLAS GLUINO EXCLUSIONS

best limits between m<g and RJR analyses
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exclude gluinos at ~2 TeV

significantly improved the reach wrt to 2015 dataset (about 500 GeV on gluino mass)
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M ATLAS SQUARK EXCLUSIONS

best limits between m<g and RJR analyses

&a production, B(§ — q %,)=100% qq production, B(q — q 7; — q W* %,)=100%, m(%;)=(m(@) + m(x))/2
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RJR provides extra sensitivity at
smaller mass splitting

exclude squarks at ~1.6 TeV exclude squarks at ~1.2 TeV

significantly improved the reach wrt to 2015 dataset (about 400 GeV on squark mass)
Cristidan Pefa, Caltech ii ATLAS-CONF-2017-022
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ATLAS GLUINO/S

b ATLAS multijet,

QUARKSEARCHES

- \
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O-jets, O/flepton - A7iAS-CONF-2017-021

iargetmg 3rd gen squarks
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No significant deviations from SM expectation
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GLUINO SEARCHES (4)

b ATLAS multijet, b-jets, 0/1lepton ATLAS CONF 2017 021 \
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[l ATLAS GLUINO EXCLUSIONS

Gluino limits with 100 BR to specific SMS

exclude gluino at ~1.9 TeV exclude squarks at ~1.95 TeV

g9 production, g — tf+§?, m(q) >> m(g)

3G production, § — bb+%., m(@) >>m(@)
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improvement wrt 2015 dataset (about 300/400 GeV on gluino mass)

allowing BR to tloat decreases the gluino exclusion to be as low as 1.5 TeV
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3leptons +bjet/ 1lepton+4b-jets

Higgs is a SM background, mterestmg to p055|b|y see some Higgs enhancement
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CMS SBOTTOM TO H+MET %
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CMS SBOTTOM TO H+MET

H—=2yy + MET +Jets
razor variables

No significant deviations
from SM expectation
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(M CMS HIGGSINO SEARCH

‘HH-bbbb + MET

di-higgs production
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no excess over SM expectations
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SUMMARY
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e Qverviewed some of the newest SUSY results from ATLAS and CMS
collaborations

e Have not observed deviations from SM in the “obvious” places

e Significant leap on exclusion limits compared to 2015; we now
oroduce BR independent statements about limits

e \We are expected to significantly gain in mass reach by using all the
projected integrated luminosity. (Keep on going in the main road.)
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SUMMARY

e Started by looking at the obvious places; gone the main road (gluinos, squarks,
all hadronic)

 Now starting too look to the sides and to different roads (EWK SUSY, RPV,
displaced topologies, out-of-time objects, disappearing tracks, etc)

e So don't be discouraged; we still have a lot of exciting ground to cover

e Stay tuned for possible updates on more exotic signatures
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RJR SIGNAL REGIONS

Targeted signal | 99- 9 = qx) |
Requirement Signal Region
a RJR-S1 RJR-S2 RJR-S3 RJR-S4
HFTJHTT > 0.55 0.5 0.45 -
HPJHF < 0.9 0.95 0.98 -
pRHT > 0.16 0.14 0.13 0.13
71,2 < 0.8 1.1 14 2.8
Aacp > 0.1 0.05 0.025 0
pPllg?T (pPlIa’?T + HTPE,I) = 0.08
RJR-Sla | RJR-SIb | RJR-S2a | RJR-S2b | RJR-S3a | RJR-S3b | RJR-S4
H? [GeVI> | 1000 1200 1400 1600 1300 2100 2400
HP[GeV]> | 800 1000 1200 1400 1700 1900 2100
Targeted signal 99, § — 937"
Requirement Signal Region
1 RJR-G1 RJR-G2 RJR-G3 RJR-G4
HIF/HFT > 0.45 0.3 0.2 .
HF JHF > 0.7 0.7 0.65 0.65
min (p.% i}, E 0.12 0.1 0.08 0.07
max (H,"/HY ) < 0.96 0.97 0.98 0.98
1240 < 1.4 2.0 2.4 2.8
Aqcep > 0.05 0.025 0 0
P,/ (pls, + HT ) < 0.5 0.55 0.6 0.65
pPlla’l?T (p}};],jT + HTPE,I) < 0.08
RJR-Gla | RJR-G1b | RJR-G2a | RJR-G2b | RJR-G3a | RJR-G3b | RJR-G4
HTP 41:,1 [GeV] > 1200 1400 1600 2000 2400 2800 3000
Hﬁp [GeV] > 700 800 900 1000

Targeted signal compressed spectra in §g (§ — q/\?‘l)); g4 (g — qq;((l’)
Requirement Signal Region
RJR-C1 | RJR-C2 | RJR-C3 | RJR-C4 | RJR-C5

Risg > 0.95 0.9 0.8 0.7 0.7
pst [GeV] > 1000 1000 800 700 700
A¢isg, 1/ > 0.95 0.97 0.98 0.95 0.95
Agiet, 5, EM) nin > - - - 0.4 0.4
Mrs [GeV] > - 100 200 450 450

No = T T Z Z 3
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