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SUPERSYMMETRY

Dark Matter candidate

Supersymmetry offers a Weakly Interacting
Massive Particle (WIMP) candidate.

Hierarchy problem and Naturalness

Divergent radiative corrections to the Higgs
mass cancel out if for each fermionic loop there

_ : is a scalar loop.
sf e Gauge couplings unification

_ ="

‘0 L New physics can be introduced between the

-1 30f L
“ electroweak and Grand Unified Theory (GUT)
20 . . .
g scale, which modifies the running of gauge
£ SU(S) _ .
I S e AN (R COUpllﬂgS.
Log,,(Q/GeV) .
Supersymmetry Operator O'F transformatlon turns a “l'llllllllllllIllIIIIIIIIIIIIIIIIIIIIIIII.

Boson) = |Fermion)

bosonic state into a fermionic state, and vice versa. @

e Supermultiplet consists of: -"...Q.E.GEZ’.QI.’?QZQ.....J.?Q:q.(.).f']:}...’
e Chiral supermultiplet: SM (quarks, leptons) and SUSY partners ('squarks’, 'sleptons’).
e Gauge supermultiplet: SM gauge bosons and SUSY partners 'gauginos’.

e Soft SUSY breaking, large sparticle masses.

e R-parity (for R-parity conservation (RPC), sparticles produced in pairs, long decay chains).
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SUSY SEARCHES AT ATLAS

SUSYSignalCrossSections NLO +NLL, pp, Vs =13 TeV SUSY Analyses grouped around production
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channels (RPC):
e Strong production
e Third generation
e Electroweak
*RPV and Long Lived
e Target broad range of final states.
e Each analysis defines a set of selections with

high sensitivity for considered models.
e Presented results using 13 TeV 2015+2016
ATLAS data, 36.1 fb™".
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https://twiki.cern.ch/twiki/bin/view/AtlasProtected/SUSYSignalCrossSections#13_TeV_Plot
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/LuminosityPublicResultsRun2

STRONG PRODUCTION

o Eva Halkiadakis, George Redlinger and David Shih  CONVENTIONAL .;; %
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S 107 observable 1
107 RECURSIVE JIGSAW RECONSTRUCTION (RJR)
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\\ ~ \\\\ . . . . O
10 el AT s od e Kinematic variables defined on 0
. Moariae (GeV) an event-by-event level. <
® L argestincrease in the . y _ Lo
. . * Gives new observables, by using :
cross-section for gluino T . a
. approximations of the rest = 5
and squark production T . @ o
. frames of invisible particlesin &, 000 v
when going from 8 to 13 . B
each event (using momenta and o

TeV.

. enerqy of different objects in
® Important as early analysis, JY J

. . L new rest frames).
it has high sensitivity to W )

. . ¢ Pair produced strong particles
different models even with T proau g partl '

each decay into visible standard
model particles and invisible LSP.
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http://www.annualreviews.org/doi/10.1146/annurev-nucl-102313-025632
https://arxiv.org/abs/1410.1280
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.95.035031

SQUARK AND GLUINO PRODUCTION

OL + 2-6 JETS + MET
Direct decays: ATLAS-CONF-2017-022
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No significant excess in any of the signal regions. RO Signai Region
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-022/

SQUARK AND GLUINO PRODUCTION
OL + 2-6 JETS + MET
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Large increase in the reach compared
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to early 13 TeV analyses.

qq production, B(q — q 1, —qW i?)=100%. m(i;)’("\(a) + m(i?)w
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-022/

OL+ 7-11 JETS + MET AND SS/3L
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ATLAS-CONF-2017-033m@(Gev] No significant excess, large increase in the exclusion reach.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-033/

THIRD GENERATION GLUINO MEDIATED
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No significant excess for model independent hypothesis test.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-021/

SUMMARY STRONG PRODUCTION

May 2017
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1500_ - g_>ttX SSIeptons ATLAS-CONF-2017-030 b L L L L
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Model & U, T, Y Jets Eguss JL ] Mass limit Vs=7,8TeV | V5=13TeV Reference
T T T T T T T T I T T T T T
MSUGRA/CMSSM 0-3e,u/1-27 2-10jets/3b Yes 20.3 4,8 1.85 TeV m(g)=m(g) 1507.05525
4d, G—q¥) 0 26jets Yes  36.1 m(E))<200 GeV, m(1* gen. g)=m(2™ gen. §) ATLAS-CONF-2017-022
@ GG, §—gX| (compressed) mono-jet  1-3jets  Yes 3.2 m(g)-m(E))<5 GeV 1604.07773
-qCJ 88, g—>qu? 0 2-6jets  Yes 36.1 m(¥})<200 GeV ATLAS-CONF-2017-022
(‘(:, 28, §—oqa¥i —’qug o4 0 26jets  Yes  36.1 m@2)<2oo GeV, m(¥*)=0.5(m(¥})+m(z)) ATLAS-CONF-2017-022
; & §—qq(Ll/vXy 3eu 4 jets - 36.1 m(¥})<400 GeV ATLAS-CONF-2017-030
o 88, 8—qqWZx, 0 7-11 . jets  Yes 36.1 m(t}) <400 GeV ATLAS-CONF-2017-033
= GMSB (¢ NLSP) 1-27+0-1¢ 0-2jets Yes 3.2 1607.05979
3 GGM (bino NLSP) 2y - Yes 32 er(NLSP)<0.1 mm 1606.09150
E’ GGM (higgsino-bino NLSP) Y 1b Yes 203 |z 1.37 TeV m(¥)<950 GeV, cr(NLSP)<0.1 mm, u<0 1507.05493
—  GGM (higgsino-bino NLSP) Y 2jets  Yes 133 m(E})>680 GeV, cr(NLSP)<0.1 mm, x>0 ATLAS-CONF-2016-066
GGM (higgsino NLSP) 2e,u(2) 2jets Yes 203 |2 900 GeV m(NLSP)>430 GeV 1503.03290
Gravitino LSP 0 mono-jet  Yes 20.3 F'/2 scale 865 GeV m(G)>1.8 x 107 eV, m(g)=m(3)=1.5TeV 1502.01518
u:) }?; 88, §—bDX ? 0 3b Yes 36.1 m(¥})<600 GeV ATLAS-CONF-2017-021
:J’ £ 2z gk, 0-1e,u 3b Yes  36.1 m(¥)<200 GeV ATLAS-CONF-2017-021
S0 38, §obit| 0-1 e,y 3b Yes 201 |z 1.37 TeV miE?)<300 GeV 1407.0600

Exclusion of gluino mass up to ~2 TeV. ATLAS SUSY Summary
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SUSY/index.html#ATLAS_SUSY_Summary

THIRD GENERATION

HIERARCHY PROBLEM

The Higgs is unnaturally light:

m%{ — (m%{)bare T 57”3{
A

2
omy ~ —y; m ln( )
myg
1
Remaining contribution after SUSY
breaking at one loop level.
Lambda is the energy scale up to

which the theory is renormalizable.

“Natural” SUSY requires:
e Stops in the TeV range
® Maximal mixing
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-037/

UMMARY THIRD GENERATION

t, production, > b f %, /- ¢ T, /T

> Wb, />t Status: May 2017

ATLAS_SUSY_Summary
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< >
m;, [GeV]
o o bibi,bi—bt) 0 2b Yes  36.1 m(F})<420 GeV ATLAS-CONF-2017-038
< S  bibi, bi—¥T 2,1 (SS) 1b Yes  36.1  275-700 GeV m(7)<200 GeV, m(¥;)= m(¥")+100 GeV ATLAS-CONF-2017-030
S S af, bl 0-2e,u 12b  Yes 4.7/13.3 117-170Gev [ 200-720 GeV| m¥T) = 2m(¥}), m(¥})=55 GeV 1209.2102, ATLAS-CONF-2016-077
gg 7y, > Wb or i) 0-2e,u 0-2jets/1-2b Yes 20.3/36.1 90-198GeV | 205-950GeV m(¥)=1 GeV 1506.08616, ATLAS-CONF-2017-020
S S An, ok 0 mono-jet  Yes 3.2 m(i;)-m(¥))=5 GeV 1604.07773
>89 7171 (natural GMSB) 2e,u(2) 1b Yes 20.3 150-600 GeV m(t})>150 GeV 1403.5222
g hhhoh+Z 3e.u(2) 10 Yes  36.1 . 290-790 GeV m(E)=0 GeV ATLAS-CONF-2017-019
b, hof +h 1-2 e, 4b Yes  36.1 ~ 320-880 GeV m(¥})=0 GeV ATLAS-CONF-2017-019

Significant improvement in exclusion for a large number of physics scenarios.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SUSY/index.html#ATLAS_SUSY_Summary

THIRD GENERATION PMSSM INSPIRED

Consider a large variety of stop1 decays.
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THIRD GENERATION PMSSM INSPIRED
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DIRECT S-BOTTOM PRODUCTION

ATLAS-CONF-2017-038
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Large improvement in the exclusion for different physics scenarios.
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ELECTROWEAK PRODUCTION

e Production of electroweakinos and sleptons can dominate the LHC if masses of squarks
and gluinos are significantly large.

e As the limits on strong production reaches scales of ~2 TeV, studies of electroweak
production becomes very well motivated.

2L+ 0 jets ,, 2L + 2 jets 3L :

Using binning in:
o TNy miss
o MT2 = mm [max (mT(PT , qT1), mT(pT Pt — (IT))] ATLAS-CONF-2017-039
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ELECTROWEAK PRODUCTION
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SUMMARY ELECTROWEAK PRODUCTION

ATLAS_SUSY_Summary

May 2017 ATLAS Preliminary  Vs=8,13 TeV, 20.3-36.1 fb™
[0)) . === Expectedlimits = Observed limits All limits at 95% CL
(.2.1 200 | %3X; = via [/¥ 2|, ATLAS-CONF-2017-039, arXiv:1403.5294
—_ | - via /v 2l arXiv:1509.07152
T L ~— via T,/ ¥, 2v, ATLAS-CONF-2017-035, arXiv:1407.0350
L — via WW 2, arXiv:1403.5294

E1000[— %30 —— via T/¥ 21431, ATLAS-CONF-2017-039, arXiv:1509.07152
[ — via WZ  2l43), ATLAS-CONF-2017-039, arXiv:1403.5294
via Wh  Ibb+hy+I'I'+3l, arXiv:1501.07110

—

-

.....3
800 _X1X1/X2 via %/ ¥, 2v, ATLAS-CONF-2017-035
Ir ~°§G —via T, 3144l arXiv:1509.07152

600y, o=08m 2+ mz ) -

-
- -

400

: Note: Not a direct
200 ' : :
; comparison, different
0 1.t 1y Janalyses use different

1000 1200

200 400 600 1000 decays
X Ko g ) [GeV] ©ECY>

Model &MY Jets ED™ [Larfb™] Mass limit V5=7,8TeV | s=13TeV Reference
O ROLR, AN 2e,u 0 Yes  36.1 ma??):o ATLAS-CONF-2017-039
XTXT, X > Ov(ty) 2e,pu 0 Yes  36.1 m()zl):o m(Z, 7)=0.5(m(¥7 )+m(X1)) ATLAS-CONF-2017-039
T 1S, X —7v(t9), Bom71(vi) 27 - Yes  36.1 m(EY)=0, m(z, 7)=0.5(m(¥T)+m(E2)) ATLAS-CONF-2017-035
> g )ﬁi ﬁZngLf(gv) oL L(v) 3enu 0 Yes  36.1 m@?f)=mwz)~, m(/?1)~=0, m(Z, 9)=0.53(m(,%f)+mw1)) ATLAS-CONF-2017-039
= )(1)( —WX | ZX 2-3e,u  O-2jets  Yes  36.1 mES)=m(¥3), m(¥})=0, 7 decoupled ATLAS-CONF-2017-039
© X6X8—>W)(lh)(1 h—bb/WW/tT/yy e[y 0-2b Yes 20.3 X)X 270 GeV m(¥F)=m(t3), m(¥?)=0, 7 decoupled 1501.07110
KR35 —Irt dep 0 Yes 203 |Xy 635 GeV m(¥)=m(F3), m(£})=0, m(Z, »)=0.5(m(¥3)+m(¥1)) 1405.5086
GGM (wino NLSP) weak prod., )(1 —yG leu+y - Yes 20.3 w 115-370 GeV cr<imm 1507.05493
GGM (bino NLSP) weak prod., ¥]—»yG 2% - Yes 203 |Ww 590 GeV cr<imm 1507.05493

High reach in exclusion of electroweak production.
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LONG LIVED

Electroweak channel
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No significant excess found in strong and electroweak channel.
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SUMMARY LONG LIVED
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18.4-20.3 fb”', Vs=8 TeV

Pixel dE/dx Eur. Phys. J. C (2015) 75:407
Disappearing track Phys. Rev. D 83, 112006 (2013)
JHEP 01 (2015) 068

®  Stable charged

36 b, ¥s=13 TeV

Disappearing track (pixel-only) ATLAS-CONF-2017-017
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ct [m]
miss _ Y
Model &7,y Jets ET™ [Lan™] Mass limit V5=7,8TeV [W5=13TeV Reference
Direct Y1 X7 prod., long-lived 7 Disapp. trk 1 jet Yes  36.1 mTE)-m(¥})~160 MeV, 7(¥})=0.2 ns ATLAS-CONF-2017-017
Direct Y1 X7 prod., long-lived ¥7 dE/dx trk Yes 184 | i 495 GeV mTT)-m(F)~160 MeV, 7(¥7)<15 ns 1506.05332
T o Stable, stopped g R-hadron 0 1-5jets  Yes 279 |2 850 GeV m(¥})=100 GeV, 10 us<(3)<1000 s 1310.6584
= % Stable g R-hadron trk - 3.2 1606.05129
&E Metastable g R-hadron dE/dx trk 3.2 m(E))=100 GeV, >10 ns 1604.04520
S g GMSB, stable 7, 1) —7(2, f)+7(e, ) 1-2u - 19.1 X 537 GeV 10<tanB<50 1411.6795
= GMSB, ¥)—yG, long-lived ¥ 2y Yes 203 | X 440 GeV 1<7(¥})<3 ns, SPS8 model 1409.5542
83, /\7(1)—>88VJ€/JV//J/4V displ. ee/ep/pup - 20.3 /\"'1) 1.0 Tev 7 <cr(®)< 740 mm, m(z)=1.3 TeV 1504.05162
GGM g, X|—ZG displ. vix + jets 203 | X} 1.0 TeV 6 <ct(¥})< 480 mm, m(3)=1.1 TeV 1504.05162

Improvement in chargino exclusion reach towards shorter lifetimes.
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ATLAS SUSY Summary

miss _ .

Model &R T,y Jets EL™ [Ladb] Mass limit Vs=7,8TeV | Y5=13TeV Reference
LFV pp—¥: + X, V. —eu/et/ut ep,eT,ut - - 3.2 A31,=0.11, A132/133/233=0.07 1607.08079
Bilinear RPV CMSSM 2¢,u(SS)  03b  Yes 203 1.45 TeV m(@)=m(g), ctrsp<1 mm 1404.2500
T, X =W ) —eev, ey, jpv 4dep - Yes  13.3 m(¥))>400GeV, 1150 (k = 1,2) ATLAS-CONF-2016-075
XTXT, X > WES X >trve, etvs e u+T1 - Yes  20.3 450 GeV mE)>0.2xm(¥T), A133#0 1405.5086

u>_ 38, 3—qqq 0 4-5large-Rjets - 14.8 BR(1)=BR()=BR(c)=0% ATLAS-CONF-2016-057
O 33 590", 1) - gqq 0 4-5large-Rjets - 14.8 m(E))=800 GeV ATLAS-CONF-2016-057
88, g—101, X - qqq Tepu 810jets/0-4b - 36.1 m@E%)= 1 TeV, A11,#0 ATLAS-CONF-2017-013
88, g—iit, [ —bs 1eu 8-10jets/0-4b - 36.1 m(f)= 1 TeV, 1303#0 ATLAS-CONF-2017-013
iy, ii—bs 0 2jets +2b 15.4 [450-510 GeV ATLAS-CONF-2016-022, ATLAS-CONF-2016-084
fify, fiobt 2e,p 25 - 361 | & . 04-145TeV BR(71 —be/u)>20% ATLAS-CONF-2017-036
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SUSY SEARCHES SUMMARY

ATLAS SUSY Searches*

- 95% CL Lower Limits

ATLAS Preliminary

May 2017 \/_ =7,8,13TeV pussssssssssssssssssssEEEEEw
Model &u Ty Jets ET™ [Larfh™] Mass limit Vs=7,8TeV | V5=13TeV Reference P :
T T T T T T T I T T T T T : D I re Ct E
MSUGRA/CMSSM 0-3e,u/1-27 2-10jets/3b Yes 20.3 7,2 1.85 TeV Am(q):m(g) 1507.05525 E ! H
43, q_>q)2° 0 . 2-6 J:ets Yes 36.1 m(¥))<200 GeV, m(1* gen. §)=m(2™ gen. §) ATLAS-CONF-2017-022 H O n e _ St e p
8 44, q_)q)zl O(compressed) mono-jet 1-3 !etS Yes 3.2 m(g)- mv??)<5 GeV 1604.07773 E H
S 8g-qak) 0 26jets Yes  36.1 ~")<2oo GeV ATLAS-CONF-2017-022 fan d :
% 28, 8—qq¥; —qqWR) 0 26jets  Yes  36.1 o? )<200 GeV, m(¥*)=0.5(m(¥!)+m(g)) ATLAS-CONF-2017-022 : .
B % g—>qq(é’é’/VV>\’? e 4 jets - 36.1 o? )<400 GeV ATLAS-CONF-2017-030 :
>N o & g—agWZxt! 0 7A1jets  Yes  36.1 ¥9) <400GeV ATLAS-CONF-2017-033 : two-ste p
= GMSB (Z NLSP) 1-27+0-1¢ 0-2jets  Yes 3.2 1607.05979 H .
- g GGM (bino NLSP) 2y - Yes 3.2 ct(NLSP)<0.1mm 1606.09150 . d eca yS :
l @ S  GGM (higgsino-bino NLSP) b 1b Yes 203 |2 1.37 TeV m(¥})<950 GeV, cr(NLSP)<0.1 mm, <0 1507.05493 .
= GGM (higgsino-bino NLSP) Y 2 jets Yes 13.3 m(¥))>680 GeV, cr(NLSP)<0.1 mm, >0 ATLAS-CONF-2016-066 R L LR R R R
GGM (higgsino NLSP) 2e,u(2) 2 jets Yes 20.3 z 900 GeV m(NLSP)>430 GeV 1503.03290 AR L R E L LR EEEEELET
Gravitino LSP 0 mono-jet  Yes 20.3 F1/2 scale 865 GeV m(G)>1.8 x 107* eV, m(g)=m(3)=1.5 TeV 1502.01518 : S | f d H
§8 2%, —bbY) 0 3b Yes  36.1 @? )<600 GeV ATLAS-CONF-2017-021 Im p e
€ gz 50X 0-1e.p 8b  Yes 361 m(¥})<200 GeV ATLAS-CONF-2017-021 d :
%0 27 gobik 0-1eu 3b  Yes 201 |& 1.37 Tev 71)<300 GeV 1407.0600 : a n :
oo bibi, biobt 0 26 Yes  36.1 m(7")<420 GeV ATLAS-CONF-2017-038 : M S S M :
< S  biby, b—iti 2¢,u (SS) 1b Yes  36.1 ~ 275-700 GeV ?)<2ooeev m(¥})= m(¥?)+100 GeV ATLAS-CONF-2017-030 . p
1O g S Af, h—bl 0-2e,u 1-2b Yes 4.713.3 |7 [117-170 GeV [ 1200-720' Ge V! m(¥r) = 2m(E}), m(¥})=55 GeV 1209.2102, ATLAS-CONF-2016-077 . | ns | re d .
- ® 'g i, i Wbt or i) 0-2¢,u 0-2jets/1-2b Yes 20.3/36.1 |#  90-198 GeV [ 205-950'Gev! “‘1’) 1 Gev 1506.08616, ATLAS-CONF-2017-020 p :
d -+~ 'q:,' S i, i1t 0 mono-jet  Yes 3.2 (7)-m(¥})=5 GeV 1604.07773 .
> 9 f17 (natural GMSB) 2e,u(Z) 1b Yes 20.3 2 150-600 GeV °)>150 GeV 1403.5222 H | | | O e S H
WD b bhoh+Z 3e.p(2) 1b Yes 361 |7 . 290-790 GeV o? )=0GeV ATLAS-CONF-2017-019 : :
2 by, bt +h 1-2e.pu 4b Yes 361 |7 ~ 320-880 GeV ¥1)=0GeV ATLAS-CONF-2017-019 "
~ - o . H
= TLrlLg, -7 2epu 0 Yes  36.1 m(¥})=0 ATLAS-CONF-2017-039 : . :
XX, X =Ev(tw) 2e,pu 0 Yes  36.1 m(E)=0, m(Z, 7)=0.5(m(¥;)+m(¥})) ATLAS-CONF-2017-039 . H | g h er .
'H TEVT 05, X = tv(aw), Bo—71(w) 27 - Yes  36.1 m(E})=0, m(z, »)=0.5(m(¥7 )+m(¥}) ATLAS-CONF-2017-035 : :
12 =9 7 1)?3—>?LV§L€(5/V), EvELE(Y) Se.p 0 Yes  36.1 m(¥; )=m@g),im(/\??)=0, m(l?ofz)= 5(M(EE)+m(E))) ATLAS-CONF-2017-039 i reac h -F or :
2-3e, 0-2jets  Yes 36.1 7)=m(3), ,ld led ATLAS-CONF-2017-039 = =
~ W3 X'XG_)WX rd py 0 2J b Y 203 | &8 270 GeV i, miEh)—0. 7 decsuni 1501.07110 : :
o XX —>(‘)1VX1h)(1, h—bb/WW/tT/yy SHY - es . /\:b,/\/z 0 Ge mexy )=m0(2), m()fl) , € decoupled . e | e Ct rO _ .
zX X3, X3 —Trt depn 0 Yes 203 | X3, 635 GeV m(E)=m(¥3), m(¥})=0, m(Z, )=0.5(m(¥3)+m(E})) 1405.5086 :
GGM (wino NLSP) weak prod., )(1 —yG leu+y - Yes 20.3 w 115-370 GeV cr<imm 1507.05493 : k H
GGM (bino NLSP) weak prod., ¥'—yG 2% - Yes 203 |Ww 590 GeV cr<imm 1507.05493 : weaxKkinos :
Direct X1 ¥1 prod., long-lived ¥} Disapp. trk  Tjet  Yes 36.1 [MGasocevi M(¥T)-m(t})~160 MeV, 7(¥)=0.2 ns ATLAS-CONF-2017-017 A
Direct X1 X7 prod., long-lived X7 dE/dx trk - Yes 18.4 | X 495 GeV mEE)-m(E)~160 MeV, t(¥1)<15 ns 1506.05332 JEsssEsEEEEEEEEEEEEEEEEEEEEE
B o Stable, stopped g R-hadron 0 1-5jets Yes 279 |2 850 GeV m(¥})=100 GeV, 10 us<(z)<1000 s 1310.6584 . . :
= 3 Stableg R-hadron trk - - 3.2 1606.05129 : |_| m |tS on .
6,'..5. Metastable g R-| hadron dE/dx trk - - 3.2 m(X’?)=100 GeV, r>10 ns 1604.04520 H H
S S GMsB, stabler Doz, fyer(e.n) 124 - - 191 | & 537 GeV 10<tanB<50 1411.6795 th e |O N
= GMSB 2 —yG, long-lived X! 2y - Yes 203 | & 440 GeV 1<r(/\?1)<3 ns, SPS8 model 1409.5542 H g :
38, M) —eev/euv/upy displ. ee/eu/up - - 203 | & 1.0 TeV 7 <c‘r()(1)< 740 mm, m(z)=1.3 TeV 1504.05162 : I N d .
GGM gz, ¥1—2G displ. vix +jets - - 203 | &) 1.0 TeV 6 <c7(¥))< 480 mm, m(z)=1.1 TeV 1504.05162 I Ve
LFV pp—v: + X, Vr—eu/et/ut ep,eT,uT - - 3.2 A A51,=0.11, A132/133/233=0.07 1607.08079 E C h a r I n O E
Bilinear RPV CMSSM 2e,u (SS) 0-3b Yes 20.3 1.45 TeV m(g)=m(g), ctrsp<1 mm 1404.2500 : g E
X, Wi ) —eev, ey, ypv dep - Yes  13.3 M(¥)>400GeV, 112#0 (k = 1,2) ATLAS-CONF-2016-075 R ——
XL, X -Wh X —>11ve, etvy Seu+t - Yes 20.3 450 GeV mE})>0.2xm(¥T), 13320 1405.5086 P LLLCLLE T EEER PP PP PP PP PP
E 22, g—>qqq 0 4-5large-Rjets - 14.8 BR(1)=BR(b)=BR(c)=0% ATLAS-CONF-2016-057 C . :
- -R i - =0 _ g ~ ~ L] :
g3 g*qqulg)gl - q4qq 0 4-5large-R jets 14.8 m(1)=800 GeV ATLAS-CONF-2016-057 : |_| m |tS fo r :
23, g_’ﬁ)(ls/\/l - qqq 1e,u 8-10jets/0-4b - 36.1 m¥1)=1TeV, A;,%0 ATLAS-CONF-2017-013 B H
88, 3—011, [ >bs 1e,u 810jets/0-4b - 36.1 m(i)= 1 TeV, 132320 ATLAS-CONF-2017-013 : R PV :
fif1, fi—obs 0 2jets+2b - 15.4 [450-510 GeV ATLAS-CONF-2016-022, ATLAS-CONF-2016-084
fif, i—-bt 2e,pu 2b - 36.1 i . 04-145TeV WER(i—be/1)>20% ATLAS-CONF-2017-036 : o d e | S .
Other Scalar charm, E—)c)?(l) 0 2c¢ Yes 20.3 ¢ 510 GeV m(/\7(1))<200 GeV 1501.01325 E E
. . . . L L L L L L L L | L L L L L Fesssssssssssussnsnnsnnnnnna®
*Only a selection of the available mass limits on new states or 1 1
phenomena is shown. Many of the limits are based on 10 Mass scale [TeV]
simplified models, c.f. refs. for the assumptions made. AT L AS S U SY S u m m a rv
=4
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CONCLUSION

e Large increase in c.m.g, integrated luminosity and improvements of analyses enable for:
e Much higher reach for existing analyses.
 Studies of new physics scenarios.
e Recent results in SUSY searches using 13 TeV and 36.1 fb_1 of ATLAS data:
e Strong production - extends the reach in squark and gluino masses up to 2 TeV.
* Third generation - direct stop limits up to 950 GeV, sbottom limits up to 950 GeV.
» Electroweak production - chargino limits 600 - 1100 GeV.
 Limits set for long lived chargino and RPV models.

* Future analyses will have new improvements and use much higher integrated luminosity.

STAY TUNED FOR THE 2018 RESULTS!
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