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Topics covered

This presentation covers a selection of new physics searches from ATLAS
and CMS collaborations during Run-2

- Too many new results to cover everything in half an hour

Most searches here use at least 130 fb-1 of pp collision data

-  SUSY )

- Exotica g ATLAS
. EXPERIMENT

-  BSM Higgs

- Long-lived particles

More information on ATLAS and

CMS public results webpages

- ATLAS public results

-  CMS public results

Event with four leptons in ATLAS in search for doubly
charged Higgs boson (ATLAS-CONF-2017-053)


https://twiki.cern.ch/twiki/bin/view/AtlasPublic
http://cms-results.web.cern.ch/cms-results/public-results/publications/

Recorded Luminosity [pb "/0.1]

LHC delivered an impressive ~160 fb-1 of pp

Run-2 Data

Data taking period from 2015 to 2018 @ 13 TeV 180

collision data

ATLAS and CMS data taking efficiency >92%

Of which about 140 fb-1 is good for physics

More than 8.5 million Higgs boson produced

during Run-2!
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CMS Integrated Luminosity, pp, Vs = 13 TeV

Data included from 2015-06-03 08:41 to 2018-10-26 08:23 UTC

I LHC Delivered: 162.85 b !
[ CMS Recorded: 150.26 b !
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Date

Mean number of interactions per crossing
rose from ~21 in Run-1 to ~34 in Run-2

Increasingly dense collision environment
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/LuminosityPublicResultsRun2

Supersymmetry



Supersymmetry

Extension of the standard model that provides a superpartner for each SM
particle

One of the most promising models that can explain anomalies in particle

physics and cosmology:

. The hypothetical world of
- Hierarchy problem SUSY particles

- Dark matter (LSP) N @ 0

- Baryon asymmetry

Higgsino

Models can be R-parity conserving or violating Vo Vel V.
SUSY particles should be in LHC energy range! e u T
- Few 100 GeV to few TeV squarks

® sleptons

® susY force carriers



é\@ Search for SUSY with multiple
jets and missing energy

t
p _
e SUSY search for gluino and squark pair g t
: s A ~
production 957 T 1)
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e Gluinos and squarks decay to SM °'--. PP AL
particles and neutralinos 5 t
t

- Hadronic jets originate from quarks
CMSpreiiminary 137 b (13 TeV)

pp — @9, § — t T X°Approx NNLO+NNLL exclusion

- Neutralinos remain undetected as — 2000
missing energy @ 1800
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e 95% CL lower limits are set on gluino
and squark masses depending on the
model

- 2000 GeV to 2310 GeV for gluinos
- 1190 to 1630 GeV for squarks
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-006/index.html

AL Search for SUSY with 1 lepton...

* |n this search top squark are produced in P L - X1
pairs and decay to top quarks and

neutralinos p ’E: \\ LR
1
* One of the top quarks decays to an
electron or muon

1200 CMS Preliminary 137 b7 (13 TeV)

- With multiple jets and large missing energy

< . = 10
. . %) pp =TT, T— 1% Approx. NNLO+NNLL exclusion| 3
in the signature 5] _ ! :
1000 — Observed = 1 Oiheory i
' £ -=-Expected = 1o, . — 1
* Dominant background from WW where P ]
one lepton is lost 800 J
= 10~
- Lepton flies into the beam pipe or is 600 ]

misreconstructed
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* Limits on top squark mass up to 1.2 TeV
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95% CL upper limit on cross section [pb]

for massless LSP 200 < 10°
* Models with 1 TeV top squarks exclude T . . S
neutralino masses up to 600 GeV e eV
t


http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-009/index.html

LA ...or multiple leptons

* We are also searching for SUSY in signatures with multiple leptons
e Same sign lepton signature sensitive to new physics

- Rare process in electroweak physics

- Suppressed by x1000 compared to opposite sign leptons at LHC

ATLAS-CONF-2019-015

e |nterpretation for R-parity conserving or violating models
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e Lower mass limits up to

- 1.6 TeV for gluinos

- 750 GeV for top and bottom squarks

550 600 650 700 750 800 850 900 950
8 m() [GeV]


http://arxiv.org/abs/1909.08457

% Stau searches in ATLAS

Models with light staus are interesting at LHC

- Well within LHC energy range

- Could provide DM relic density consistent with cosmological observations
With full Run-2 data, searches become sensitive to stau pair production

This analysis looks for hadronically decaying tau leptons and missing energy
from neutralinos
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Most sensitive limits on stau for massless neutralino, up to 120-390 GeV
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https://cds.cern.ch/record/2676595

AL Stau searches in CMS

e New CMS search on partial Run-2 data also includes leptonic final states
- ThTh, €Th, and PTn

e Usage of Machine Learning techniques in this analysis:
- Deep neural network to identify tn
- Boosted decision trees for etn, and pthchannel

e Limits set on the stau production cross section

- Strongest limits for nearly massless neutralino
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https://cds.cern.ch/record/2669190/files/SUS-18-006-pas.pdf?version=1

ALLA Searches for leptons

* |n context of R-parity conserving models

. . p
 [ower limits on slepton mass extended in
recent ATLAS analysis on full Run-2 data
- Selectron: from ~200-250 to 420-600 GeV )
- Smuon: from ~200-275 to 450-600 GeV
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https://arxiv.org/abs/1908.08215

Exotica
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Dijet resonances

e Typical searches for high-mass resonances decaying to gg/gqa/qq

- Two energetic jets in the final state

e Searches are done for heavy exotic objects

- W', Z’, gravitons, dark matter mediators, axigluons, colorons,...

e Searches are done for small cone jets (dR<0.4), but also boosted jets and large

cone jets (dR<1)

PF Jet 1,

Wide Jet 1: pt=2.19 TeV

pt =3.5TeV
Mass = 1.8 TeV
PF Jet3, | .

pt=1.71TeV .

eta=0.21

phi = 2.45 .ﬂ

¥
vt
S e 4 A ‘§\.~
e e PF Jet 4,
X 3 ) y pt = 1.40 TeV
eta=-0.74

phi =-1.17

CMS Experiment at LHC, CERN PF Jet 2, Wide Jet 2:
Data recorded: Sat Oct 28 12:41:12 2017 EEST pt=2.01TeV -
Run/Event: 305814 / 971086788 eta=0.29 pt=34TeV

Lumi section: 610 phi =-1.27 Mass = 1.8 TeV
Dijet Mass = 8.0 TeV

An event with 2 wide jets (|An| <1.1) 13

Run: 305777
vent: 4144227629
2016-08-08 08:51:15 CEST



https://cds.cern.ch/record/2668385/files/ATLAS-CONF-2019-007.pdf
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-012/index.html
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e EXotic particles decaying to dijets
excluded with masses up to 6-7 TeV

Dijet resonances
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Significance

e Recent results from ATLAS with
di-bjet resonances!



http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-012/index.html

AT Dilepton resonances

CMS Preliminary
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Search for bumps in mass spectrum s
210°

- Similar as dijet resonance searches £10°

Bump in spectrum could be due to Z’ S0

Z’s are motivated in extensions of the 1
SM including 102

- Sequential standard model 10CF

- Heavy Vector Triplets

- Grand Unified Theories
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https://inspirehep.net/record/1725190
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-019/index.html

EXPER

Events

Data / Bkg

Data / Bkg

(post-fit)

In W’> searches we look for bumps in
the transverse mass spectrum
- W’ excluded with mass up to 5.1 and

6 TeV
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http://cdsweb.cern.ch/record/2663393/files/ATLAS-CONF-2019-001.pdf
https://arxiv.org/abs/1906.05609

Other searches probe the origin of neutrino
mass

- Neutrino oscillations

Certain seesaw models predict neutrino is a
Majorana particle

With much heavier = (2= 9) particles on the CMS Preliminary 1377 (13TeV)

, g 1 D Wz =

other side of the seesaw 8 SLOSSFo - 1 ke Voo
Conversion  ttZ E

- Heavy Dirac charged leptons 2+ 10° WiRare  []x(300) ]
[CJZ(700) 7 Uncertainty 3

- Heavy Majorana neutral lepton 29 E
This search looked for 2+ 20 production in

multi-lepton events with W bosons

- Look for excesses in tails of Lt+pPtmiss
distribution

Obs/Exp
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-002/index.html

A2 Resonances to dibosons

Heavy exotic objects such as spin-0 radion,
spin-1 heavy vector triplet can decay to pairs
of V bosons A

- Look for signatures from WW, WZ, ZZ pairs

This search focusses on boosted Ws or Zs to
hadronic final states AN
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- Energetic, overlapping decay fragments

Novel techniques in jet finding: Taken from this talk

- Jet substructure algorithms ATLAS + Data

s=13TeV, 139 f"  —Fit
- Fit + Buk RS m=1.5 TeV

--- Fit + Bulk RS m=2.6 TeV

- Boosted W/Z boson Id algorithms

Events /0.1 TeV
P
N

These hadronic searches are most powerful
at high mass, where background are reduced
and sensitivity is driven by efficiency

Significance

18


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-31/
https://www.nevis.columbia.edu/reu/2016/GrossberndtTalk.pdf

ALAS  Exotica and direct DM searches
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/

BSM Higgs
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e Search for Lepton flavor violating

BSM h —eu

Higgs decay to eu

e Higgs production in ggF, VBF, VH

Previous best result by CMS
using full Run-1

Drell-Yan + jets as dominant
background

e 95% CL upper limit on
branching fraction B(h—ep) of
6.1x10-5

Improvement of factor 5-6 over
previous measurements

No indication for LFV in Higgs
decays

Entries / GeV

Data - fit

21

700

600

500

400

300

110 115 120 125 130 135 140 145 150 155 160

ATLAS Preliminary ys=13TeV, 139"
¢ Data
—— Background model
: | ¢ ~— Signal (H— ey BF=0.05%)
A
e : ¢
¢ ,?

tt

it e ++ Loty

‘lllllllll llllllllllllllllllllllll

me, [GeV]



https://cds.cern.ch/record/2685338?ln=en

e Searching for exotic particles is another
method to probe nature of Higgs

- Current best limits: B(h #BSM) < 38% (95%
CL)

 Dark photons are particularly interesting
exotic objects

- Many BSM extensions, can be long-lived,
unusual signatures

 This analysis looks for ZH decays to a
photon, dark photon and leptons

- Dark photon is undetected

- Very low background

e Upper limit on B(h — invisible + photon) of
4.6%
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Events / bin
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http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-19-007/index.html
https://indico.cern.ch/event/577856/contributions/3420282/attachments/1878223/3093630/Zimmermann_EPS_2019_v8.pdf
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2019-034/
http://www.apple.com

ong-lived Particles
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Long-lived particles

e So far no evidence of prompt BSM physics at the LHC

e EXxotic particles could also be produced non-promptly

e Growing effort in ATLAS & CMS to search for long-lived particles

e Unconventional detector signature
from LLP can be a handle to reduce
background

e Searches typically use new
algorithms in trigger and offline
analysis

Disappearing or
Displaced kinked tracks
multitrack vertices . ¢ )
. Non-pointing
\ /.. (converted) photons

h N\~

) *'::;\-sp

| 4 /i \ s
Displaced leptons, RN

lepton-jets, or ‘ M

Emerging jets
lepton pairs 1

—

Trackless,
. low-EMF jets

Meta-stable charged
, ) _ particles
Multitrack vertices in \
the muon spectrometer
/ b
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A recent result is a SUSY search for
long-lived particles x+1

- x*'decays to pion (disappearing
track) and a neutralino

Presence of disappearing track is
used to suppress the SM background

Lower limits on gluino mass as high
as 2460 GeV for cto(x*')=10 cm

- Weaker mass limits for longer-lived
charginos
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-005/index.html

ATLAS Delayed jets

e One can also search for jets outside outside the tracker volume
- Delayed (displaced) jets

e This search: pair production of long-lived gluinos that each
decay to a gluon and a gravitino

- Gluon forms delayed jet

- Gravitino escapes detection (missing energy)

e Use jet timing in calorimeter to suppress SM background

200 . 137 b (13 TeV)
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http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-19-001/index.html

ATERR Long-lived stops

e ATLAS is also searching for LLP signatures,

P
e In this search a long-lived stop quarks f
decays in R-parity violating models -~
- Two quarks form displaced jets 7
- Two displaced muons P
e Unusual signature with near-zero SM
background " R —
. . . . . E 105 ATLAS Preliminary -@-Data Heavy Flavor E
e Key variable in this analysis is number of (s=13 TeV, 136 fb” F(akej ( (Gosrmics .
" i I 10* g gmiss Trigger Selection mywp=(1.7 TeV, 0.01 e
tracks with displaced vertices T oge Dol - (mye)=(1.7 TeV, 0.1 ns) -
— 103 Preselected DVs (m?‘tf)zﬁ'? Tev. 1 ns) 5
> :
Simulated Signal Event 10 =
Top Squark Pair Production ]
7~n,(f~) :.1.5 TeV, 7(t) = 1 ns 10 /% _§
t— g ==9 .
L L e E
b=t e ]
ATLAS TR 7 e ————
EXPERIMENT 2 4 6 8 10 12

28 n?r\;cks


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-006/

TLAS

EXPERIMENT

ATLAS Long-lived Particle Searches* - 95% CL Exclusion
Status: July 2019

ATLAS Preliminary
JLdt=(18.4-36.1)fb7 V5=8,13 TeV

ore long-lived results

Model Signature  [£dt '] Lifetime limit Reference
RPV x9 — eev/euv/upv  displaced lepton pair  20.3 X? lifetime m(g)=13TeV, m(x])= 1.0 TeV 1504.05162
GGM 0 - Z& displaced vix +jets  20.3 [ x? lifetime . e4somm m(g)=1.1TeV, m(x})=1.0TeV 1504.05162
GGM - ZG displaced dimuon 32.9 )(2 lifetime 0.029-18.0 m m(g)=1.1TeV, m(x])=1.0TeV 1808.03057
GMSB non-pointing or delayed y 20.3 [ x? lifetime . o08s4m SPSB with A= 200 TeV 1409.5542
AMSB pp — xix0.xix;  disappearingtrack 203 | x? lifetime | o02230m m(x; )= 450 GeV 1310.3675
>
g AMSB pp — xix§ x{x;  disappearing track 36.1 | xj lifetime 0.057-1.53 m m(x;)= 450 GeV 171202118
P auss pp - xidxix;  large pixel dE/dx 184 | X7 lifetime . 13190m m(x})= 450 GeV 1506.05332
Stealth SUSY 2 MS vertices 36.1 § lifetime 0.1-519 m B(g — 5g)= 0.1, m(g)= 500 Ge 1811.07370
Split SUSY large pixel dE/dx 36.1 g lifetime >0.9m m(g)=1.8TeV, m(x{)= 100 GeV 1808.04095
Split SUSY displaced vix + E'* 32,8 | g lifetime 0.03-13.2m m(g)=1.8TeV, m(x{)= 100 GeV 1710.04901
Split SUSY 0(,2-6jets +E}"iss 36.1 g lifetime 0.0-21m m(g)=1.8TeV, m(y})= 100 GeV | ATLAS-CONF-2018-003
H-ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.18-120 m m(s)= 25 GeV 1902.03094
8 FRVZ H = 2yq + X 2 e, u-jets 203  |FANIEHRE 0-3 mm m(ya)= 400 MeV 1511.05542
T FRVZH o2y 4 X 2e-, u- n-jets 36.1 | va lifetime 1.5-284 mm m(yq)= 400 MeV CERN-EP-2019-140
o
@ FRVZH - dyy+ X 2 e~ u-, n-jets 36.1 | ya lifetime 3.7-178 mm m(y4)= 400 MeV CERN-EP-2019-140
§ H— 2424 displaced dimuon 329 | Zqlifetime 0.009-24.0 m m(Zy)= 40 GeV 1808.03057
H— ZZy 2 e, p + low-EMF trackless jet 36.1 Z, lifetime 0.21-5.2m m(Z4)=10 GeV 1811.02542
VHwith H — ss — bbbb ~ 1-2(+ multi-b-jets ~ 36.1 [ slifetime  0-3 mm B(H - ss)=1, m(s)= 60 GeV 1806.07355
§ | ®200CeV) s ss  low-EMF trklessjets, MS vix36.1 | s ifetime 0.41-51.5m o x B=1pb, m(s)= 50 GeV. 1902.03094
,§ (600 GeV) > ss  low-EMF trk-less jets, MS vix 36.1 | s lifetime 0.04-21.5m @ xB=1pb, m(s)= 50 GeV 1902.03094
(1 TeV) - ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.06-52.4m o x B=1pb, m(s)= 150 GeV/| 1902.03094
HY Z(1 TeV) — quay 2 ID/MS vertices 203 | slifetime . o149m X B= 1 pb, m(s)= 50 GeV 1504.03634
=
19
g HV Z’(2 TeV) - qugv 2 ID/MS vertices 20.3 s lifetime
PR | L _ n H = =
5 X Overview of CMS EXO long-lived particle results
, ....610 R 01 L, CMS preliminary 3-137fb™" (8, 13 TeV)
.01 A
*Only a selection of the available lifetime limits is shown. i RPV UDD, g~tbs, my = 2200 GeV g _
RPV UDD, gtbs, m; = 2200 Gev g 181107991 (Displaced dijet)  0.0025-12m
RPV UDD, {-3d, m;=1300 GeV i Bt i (DG FEC ) HA il )|
RPV UDD, {34, m; = 1300 GeV ; [1811.07991 (Displaced dijet) " 0.0014=155m|
RPV LQD, f-bl, m; =600 GeV f| - 1808.05082 2m+2jets)  <0.03lm
RPV LQD, E-bl, mi = 600 GeV i [CMS-PAS-EXO-16-022 (DIsp. @ +disp. W) " 0,0005=04m|
RPV LQD, -bl, mi = 1300 GeV 3 11811.07991 (D. dijet) 0.0045-0.2m
GMSB, §—gG, my = 2100 GeV § 1811.07991 (Displaced dijet) 0.0041-0.81 m
GMSB, §-gG, my = 2100 GeV g 1906.06441 (Delayed jet + MET) 0.32-34m
Split SUSY, §-qdx?, mg = 1300 GeV g 1802.02110 (Jets + MET) H <lm
Split SUSY (HSCP), fzg = 0.1, mz = 1600 GeV g CMS-PAS-EXO-16-036 (dE/dx) 1 >0.7m
hy mGMSB (HSCP) tan =10, 4> 0, ms =247 GeV ¢t CMS-PAS-EX0-16-036 (dE/dx + TOF) >7.5m
o P -
i Stopped £, f=tx?, my=700 Gev t 1801.00359 (Delayed jet) 60-1.5e+13 m
Stopped g, §—qgx?, fag = 0.1, mz = 1300 GeV g 1801.00359 (Delayed jet)  50-3e+13 m
Stopped §, §-qax3(uux?d). f5=0.1, mg = 940 GeV g 1801.00359 (Delayed pp) 600-3.3e+12m
AMSB, x*-xin*, my- =505 GeV x* 1804.07321 (Disappearing track) 0.15-18 m
GMSB SPS8, Xf—’Vé- mys =400 GeV thl CMS-PAS-EXO-19-005 (Delayed y(y)) 0 0.2-6m
L H-XX(10%), X—ee, my =125 GeV, my=20 GeV x| [1411,6977 (Displaced ee) j : ] 0.00012-25m
2 H-XX(10%), X-, my =125 GeV, my=20 GeV x| [1411.6977 (Displaced pp) [ ! i ] 0.00012-100 m
o dark QCD, mg,, =5 GeV, my,, = 1200 GeV Yo 1810.10069 (Emerging jet +jet) 0.0022—-0.3 m
L L L L L L L
1074 1073 1072 1071 10° 10t 102 103
ct [m]
Selection of observed exclusion limits at 95% C.L. (theory uncertainties are not included). The y-axis tick labels indicate the studied long-lived particle.

38 fb~1 (13 TeV)
36 fb~! (13 Tev)
38 fb~! (13 Tev)
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3 b1 (13 Tev)
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137 fb~1 (13 TeV)
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13 fb™" (13 TeV)
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77 fo1 (13 TeV)

20 fb~! (8 TeV)
20 fb~1 (8 TeV)
16 b~ (13 TeV)

July 2019



Run-3
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s Towards Run-3

e Run-3 will provide an additional 150 fb-1 of data!
e Potential for discovery in the years to come

e |nthe mean time, detectors are being upgraded and prepared for
commissioning

- New Small Wheel for ATLAS; GE1/1 for CMS

VT | s e s
/TR | s o | o e

] 7 = —

New GE1/1 chambers 2



https://cds.cern.ch/record/2684094

Summary

Impressive set of results from ATLAS and CMS on full and partial Run-2
data sets in new physics searches

No significant deviations from the standard model expectations

Run-3 will bring new discovery potential by doubling the amount of data
to 300 fb-1
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ATEA> SUSY with the mT2 variable &

e A new CMS analysis uses the mT2 | D) o2
variable in an inclusive search with Mr = o D [max (MT , M7 )]
multiple jets and MET Mmoo

* mT2 variable to suppress SM background

- Major background is Z to pair of neutrinos

+ je ts CMS Preliminary 137 b (13 TeV)

= 2j, Ob, 1 lepton
M,, > 200 GeV
H; > 250 GeV B Lost Lepton

—— Data

Events / Bin

* [nterpretation done in the context of R-
parity conserving SUSY

- Limits on gluino masses up to 2250 GeV,
and neutralino masses up to 1525 GeV

Vv Although, these are optimistic scenarios...

- Limits on light flavor squarks, sbottoms
and stops up to 1770, 1260, and 1225

GeV 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
M., [GeV]

—

Data/MC
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-005/index.html

CMS Preliminary

Baseline

137 fb~1 (13 TeV)

I

Nonprompt lep.

%l WW

Charge misid.

Em ttH

[ T1tttt (1600,100) x10
t Data[14777]
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We are also searching for SUSY with 2
same sign leptons

|dentification of b-jets using DNNs

We find a good agreement between
the data and the SM prediction

Interpretation in SUSY conserving or
violating R-parity models

Lower mass limits up to
- 2.1 TeV for gluinos
- 0.9 TeV for top and bottom squarks
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-19-008/index.html

>

m
X
-
m
o)

) [GeV]

~0
m(x2

m(%,) [GeV]

MENT
b, b, production ; b, —obi: - bhi? ; Am(i:,i?)= 130 GeV
B I L] 1 L] I Ll L L] I Ll Ll T I Ll T L] I L L) T l L) i
1400~ ATLAS B
- Vs=13 TeV, 139 fb™, 95% CL .
12001~ ooy Expected Limit (<1 o) -
1000 = Observed Limit (+1aj,.5,) ]
L ) -
: o :
800[— N NN -
6001— _
[ i
400k —
200 R ]
400 600 800 1000 1200 1400
m(b,) [GeV]
g g production, § — qq'WZi:; m(i‘:) =(m@) + m(i‘: N2, ma:) = (m(i:) + m(i‘: W2
2500~ ATLAS Prellmlnar¥ ---- Expected Limit (1 o,,,)
- Vs=13TeV, 139 0" . SuSY
- Alllimits at 95% cL ~ Observed Limit (=1 0y,5,)
2000 SS/3L obs. 36 fb™
n [arXiv:1706.03731]
- -7 : \ _ - -7
- » 2 ™ -7
1500|— -
1000[=
500/—
L 1 1 1 I 1 L 1 | 1 1 1 ' JI/ 1 1 l L 1 1 l 1 1 1 l 1
1000 1200 1400 1600 1800 2000 2200
m(g) [GeV]

ATLAS-SUSY-2018-031

0
3
»
o
N
"
Z
O
<
<
<

37

1

m() [GeV]

) [GeV]

~0
1

m(x

More SUSY results
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http://arxiv.org/abs/1909.08457
https://cds.cern.ch/record/2686254?ln=en
https://arxiv.org/abs/1908.03122
https://cds.cern.ch/record/2676594/files/ATLAS-CONF-2019-017.pdf

Searches have also been carried out for = 058

long-lived neutralinos that decay to photons
- ECAL sees delayed photons

Several models can produce long-lived
neutralinos

- GSMB

- Neutralino decays to gravitino and photon

13 lev

CMS

. —+-2016 (35.9f™)
| 2017 (415f7)

G(At) =

N_ o 2c
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A
2016 = 31.611.2ns
=0.077 £ 0.001 ns

o017 = 30.411.2ns
=0.095 + 0.001 ns
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CMS expected (+ 16) 77.4 o™ (13 TeV), v, vy
CMS observed 77.4 o (13 TeV), v, vy
ATLAS observed 20.3 tb”' (8 TeV), vy

CMS observed 4.9 o™ (7 TeV), y
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http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-19-005/index.html

