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Supersymmetry (SUSY) \

9 Dark energy
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= global symmetry between fermions & bosons
 Why is it attractive?
o Higgs: predicts a below-135-GeV Higgs scalar
* may be SM-like
- completely solves hierarchy problem
= unification of gauge couplings at single scale
o dark matter candidate

Energy (GeV)
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Framework versus model

Sparticle masses from SUSY breaking not fixed by theory

= huge parameter space to explore
o MSSM: > 100 parameters

o pMSSM: 19 parameters

o CMSSM: 5 parameters

How to test that at LHC?

Top-down approach

= SUSY breaking mechanism — different models
= GUT scale unification — few free parameters

Bottom-up approach

= Phenomenological models
fix mass hierarchy and mass scales
scan remaining parameters

= Simplified topologies
specific decay chain

easy to interpret results in terms of other models

T. Rizzo
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R-parity and the LSP

Lightest Supersymmetric Particle (LSP) and R-parity conservation/violation largely
define final states of SUSY events

Wy = Aka LiEY + N, LiQ; DY + ;L Hy, + N, US DS DY

_ \ 4
—~—

L-number violation B-number

iolati
e R= (_1)3(B-L)+2$ 9 R = {+1 for SM part‘icles violation

—1 for superpartners p
600

» R-parity conservation hinted but not
required by proton stability

» |If R-parity conserved
= stable LSP neutral and colourless 4001 T

500

T

Mass [GeV]

o jn colliders could be detected as

“missing energy”(MET) 300

T

= dark matter candidate 200

T

* In broken R-parity

= LSP may be charged and/or carry colour 100
= LSP is not stable

T
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SUSY searches strategy

Strong-production channels
| \I:B(\:C SUSY 6 WG * Copious production at hadron colliders

Leptons/photons
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— 10Ty T * MET-based generic channels
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%1/ 1E 5 . <10 ; Third-generation sparticles

| r v \ =
ZI N 1 2 * Naturalness =» mass of O(<TeV)
{Tm 10 . * Lighter than other squarks
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=wn Coloured spartners too heavy
E \ — direct gaugino/slepton production

— relevant for Dark Matter searches

\ S 3
T 40@' | 600 500 1000 1200 1400 1600,
- SUSY sparticle mass [GeV]-’

' RPC or RPV |

(Meta)stabl ticl |+ RPVimplies more leptons and/or jets |
eta)stable sparticles

. ffecti i , ! and less MET |

Suppressed (effective) coupling |+ RPV prompt or delayed LSP decay i

* Lack of phase Space, e.g8. mass degeneracies :""--———————————_____________I

* May induce non-trivial signals in detectors : Interpretations on Dark Matter scenarios




Typical ATLAS SUSY search

- Signal selection targeting specific production/decay mode (simplified topology)

 Signal region (SR)

o

o

Corfu 2016

single-bin optimised for best discovery

to cover different mass hierarchies =» few SRs for each final state

» Data-driven background estimate

o

V.A. Mitsou

irreducible backgrounds estimated using control region (CR) data as a
constraint and Monte Carlo to extrapolate from CR to SR in likelihood fit

reducible background (fake/non isolated leptons, MET from jet mismeasurement) from data

only well modelled variable in CR => SR extrapolations

validation regions (VR) to check assumptions in background estimate and CR = SR variable

modelling
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Streng production

Production of 15t and 2" generation squarks and gluinos with
subsequent cascade decay to lighter sparticles

P p
%;@ ~ 0 ?%0
4 ‘ ?
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Strong prod: OL + jets + MET

» Final states with 2-6 jets, MET & no isolated lepton
(e/p)
- Signal enhancement based on: Mg, MET, R,

» 30 signal regions defined targeting different search

scenarios and phase space

ATLAS-CONF-2016-078
see also EPJC 76 (2016) 392
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* Excludes gluino (squark) masses up to 1.86 (1.35) Te

* For gluino decay via ¥,°, gluino masses below 1.9 TeV
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Strong prod: 1 lepton + 2-6 jets + MET

’ 3 EATLASPre'.mm';ry ~Daa  EWiels

» Targeting 1-step decays with variety of , - s - ot 4o’ S Tol i o 3
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» MET triggered; one soft (6-35 (_SeV) or e X7 @ o
hard (> 35 GeV) lepton; 2 to 6 jets p ﬂ\d :W¢

’ 1
» Dominant background W+jets and ttbar . ; ok
» Background normalised to CRs with low 3 21
m; and aplanarity 8
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Strong prod: OL + multijets + MET

Veto on isolated leptons (e/u)

Number of Events / 4 GeV'"?
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>8 jets up to 210 jets, consistent with decays of

heavy objects, reclustered into
smaller number of high-mass jets I

Discrimination also with MET/VH; o

T T T T T T T T T
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ATLAS-CONF-2016-095
see also PLB 757 (2016) 334

For a pMSSM slice with binc
X.*/%,°, gluino masses up to

For 2-step simplified model

excluded at 95% CL, extending

pMSSM: M1=60 GeV, tanp=10, u<0, M2=3 TeV, m(q)~5 TeV, m(T)m5 TeV
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S Signal Region SRy, SRy
[ ] S
Strong prod: y + jets + MET
Observed events 3 1
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No significant excess observed

Limits set represent 400 GeV improve

ATLAS-CONF-2016-066
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Strong production —summary ..
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3" seneration

Only stops are presented here
Emphasis on representative channels
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“Natural” SUSY

To cancel large top corrections to Z mass (fine-tuning) ...

mi = —Q(m‘f_lu +...
3

... only need light hig

stops, gluinos
(and light messenger sca

i
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events / 30 GeV

Stop: 1 lepton + (b)jets + MET

Search for stop and for dark matter
production in association with two tops

Selection based on MET, m;, H;

7 SRs for specific scenarios and phase space
= 3.30 excess in DM_low SR
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Direct stop production — summary
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Different assumed chargino masses

S
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Limits depend on
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* stop decay channels
* sparticle mass hierarchies
* simplified decay scenarios
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ectrowealk procuction
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Summary 8-TeV results
Sensitive to details of
scenario considered,

e.g. nature of gaugino
(bino, wino, higgsino)
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EW prod: 2/3 leptons + MET

- Two opposite-sign leptons (e/u) or 3 leptons and large MET
« Jet veto (2L), b-jet veto (3L) and Z veto applied
* Large (s)transverse mass, m; (my,), in 3L (2L) SRs

mrt, = min [max (mT(pr", qr), mr(p5, pT™ - qT))]

qr D
21— @ 10% g e
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* Results interpreted in simplified models of chargino and
neutralino production

* Limits set extend previous from Run-1 by 140 GeV for
XX, production and by 300 GeV for §,*X,° production
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ATLAS-CONF-2016-096 !
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EW prod: di-taus + MET

» Analysis similar to 2L (e/p) !

» Motivated by models with light staus
leading to dark matter relic density
consistent with cosmologlcal observations

> T xx—>2 ()—»2 i‘f
& 10° ATLAS Prellmlnary—°— Data = 400 AUNVVALARRRE RARES =
o s=13TeV, 148" S\ SM Total o} ATLAS Prehmmary SR 0101 ] 5] ATLAS Prellmlnary SR- C1N2
[e2] - [ 1 . ; [ 1 1
® - —/ Mu|.tl jets e 7350 [ Vs=13 TeV, 14.8 fo’ . Observed lmit 416325 ] & 350 - Vs=13 TeV, 14.8 fb" . Observed it (+10325))
2 W-+jets me(mamy2 Eouctod limit (&1 ] E me(m, wmy2
o Diboson 300 r FA xpected limit (+16,p) E 300 F m~:=mﬁl % Expected limit (+16,,,)
Lﬁ 103 Top Quark r . Observed limit arXiv:1407.0350 r s % . Observed limit arXiv:1407.0350
Z+jets E I cr2 3 (1035 Gev) F I Ler2 (1035 Gev)
1 e (m_, m_) = (400, 0) GeV 20E 280
..... (m", m?) = (400, 0) GeV c Alllimits at 95% CL ] : g i ke at 9% CL
10 ok 200 — = / -
\\\\*\\\ pr—p  szsssm=ss .
T}t s YN WSS \\\\ E g
N 1
107" E B
= 1 1 Lo R ] E
= = - TN = -
% 1 5‘1 \k N ]
© 0.5 e \*\ [ L1l I BTETY (R AR B YIS T o B L L Lol o H ]
&) 0 20 40 60 80 100 120 140 160 180 100 200 300 400 500 600 700 G 800 100 200 300 400 500 600 700 800
my, [GeV] m;: [GeV] 5m., [GeV]

* Limits are derived in scenarios of ¥,*,” pair production and
%,*%,° and ¥,*¥, associated production

* X,* masses and common ¥,*/¥,% masses up to 580 and 700 GeV
respectively are excluded at 95% CL assuming a massless ¥,°

ATLAS-CONF-2016-093
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EW prod: dark matter in pMSSM

Aim: study EW SUSY searches
impact on dark matter candidates  Analysis Target production processes direct DM detection experiments

. . . . vivT v vy 77 relic DM densit
Focusing on the gaugino-higgsino 2/ A4, 46, i — oo
i 27 [33] XX . XX, T precision flavour physics results
d H tor (EWKH) of the s RCRs ravour ph :
anad Higgs sec qr nr 30[34]  Xi¥ ’ ATLAS Higgs mass measurement
phenomenological minimal wps) R [ 20MT@8TeV | oo e
supersymmetric SM (pMSSM)
3 ATLAS | I 2 A ATLAS | | o 3 1% amas | - by 2
S Samples from the initial likelihood scan 0-9 _:10,4 [ ‘Samplos from the iniial kelhood scan | [l -~ é 5 [ Samples from the inital kelinood scan == & b 3¢
&> 108 | Excl. by Run-12¢+3¢ 4+ 4¢ ||§o.8 731077 I Excl. by Run-1 20 + 3¢ + 4¢ 1§ 0-8 5 107F ExclbyRunt204 3044 — Al models 3
s EWKH model 0.7 10—6 | EWKH model 1M 0.7 e EWKH model
g ’ -8 i ' 8 10
0.6 53 o ; 0685 E
0.5 EZ\Q 12_12 i i r 105 §§ Z 400
0.4 _sz 10—14 | _-! EYE ] 0.4 '02“’ .
102 | {03 10716 | R 1503 10
) 0.2 10-18 L ) {[Ho.2 10°
e 0.1 10720 | 4]40.1
I I —22 I I | 1 0
102 10° 00 10 10=*  107% 102 107"  10° 00 N 0126
m(xE) [GeV] QP < 005
< 0.03
0.02
* ATLAS searches substantially impact models with 0.00

m(¥,°) < 65 GeV, excluding 86% of such models
» Searches have limited impact on models with larger m(¥,°)

_ : arXiv:1608.00872
due to either heavy gauginos or compressed mass spectra see also PRD 93 (2016) 052002
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R=parity violation and long=livea
partcles

* No results with 2016 data on LL particles yet
*  Emphasis on RPV analyses with ~14 fb! presented here

o~ es0 o~ .
1000 X[~W-n X‘[~Wu] Status: July 2015 g R-hadron — g/qq )”(? imy = 100 GeV Status: July 2016
> E Pixel dE/dx arXivi1506.05332 - ©- - Expected limits > [l ATLAS Preliminary -&- Expected
S 900 : ) —e— Observed limits & 2400 oo ot tmis. 02 notincuded -e- Observed
PN E Disappearing track arXiv:1310.3675 o G N o E Displaced vertices Phys. Rev. D92, 072004 "
g F ) 95% CL limits. 22200 Stopped gluine Phys. Fev. 6, 112005 }5.0-22,9 b, ¥5=7,8 TeV
c 8001 e SMP (Full Detector) arXiv:1411.6795 63YSY not included c [ @ Jets+ET™ ATLASCONF-2015-062
g F 18.4-20.3 fbo! 1528 TeV ! o ! ! g 2000 E Pixel dE/dx Phys. Rev. D93, 112015 }azib‘, V5=13 TeV
g 700 : : o (S [ e Stable charged arXiv:1606.05129
= F ATLAS Preliminary ! ! ! = 1800 —
5] F i i i . 5 F i i
g 600 : , gt - o
) F i i 3 1600 o i i e
9 E : : . — e H ? i
500 Ny First 13-TeV = inof , co
400 |~ P 1200 - i P
Summary 8-TeV on : P results on : | o
300 — i H 1000 i i i
disappearing track .,; ! A R-hadrons o= ; oo - o
F ¢ : : : o] re : I .- S
. E i i [ @ . . o i oo o o
AMSB model with L 1 R T ST Split SUSY with 800 I+ vondi v ool il i " i vl 1
. . 107 1 P10 102 10 1 1100 o102 10° 10
Iong | |Ved Ch a rgl n O’ (r for ']TO' Br=1) i ‘Inner Detector ‘ i Calo . MS i t[ns] meta Sta b | e (r for n=0, By=1) Beampipe iInner Detector Calo M3 7[ns]
TR T S . el vl vl vl sl vl e ol 1
v 3y 0 102 101 1 10 - / 50 10° 102 107 1 10 102 10°  10*
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EW prod: 4 leptons + MET with RPV decays

» RPV SUSY scenarios with L-number violation can result in signatures p
with high lepton multiplicities and substantial MET
» Requiring 4L (e/pn) + MET in chargino production with indirect LSP
p
RPV decay
» Two SRs defined targeting different chargino mass ranges
ATLAS-CONF-2016-075
A e T R T -
g 102§_t\ti,=z1fe:ToV133fb i T —§ 8 107 ‘\i’=z1je:'°v133fb iz |z - - pp—)X)( —>WxWx x —>II\; ‘
g f o e 1R E w1 1 & veo0 - ATLAS Preliminary ;
o (900,400) GeV 4 || T k (900,400) GeV | o [ Vs=13TeV, 13.31b" ]
. 10 %SRA SRB —E 10 _g - 1000 __ ﬁp(;z:erved limit (+1G ) _—
E E E : ....... = Expected limit (+10,,,) E
15 I _g ; _g 800 :— N “"f\i::z:;it 20.3 " é
! ] = Z: 600 | -
1o ro - ]
. 400 — Iy -
§ 2; } { § 2 % : 200 ; II'II __5::5:- :-::::.:A —:
. m//y//%//% NI ST T e S
O 200 400 600 800 7000 1200 1400 03040 60 80 100 120 140 160 180 200 %00 600 700 800 900 1000 1100 1200
m,, [GeV] ET™ [GeV] M [GeV]

Chargino masses up to 1.14 TeV are e




Gluino RPV decays to multijets

» Search for gluinos with RPV decays to quarks

Corfu 2016

« Signal to BG discrimination based on M ?

» 4 SRs defined targeting different search

scenarios
ATLAS-CONF-2016-057
§§ production, §—> qqq

= 105|"'|""\""\_"_" L R R RN R =
=3 E T Qbserved 95% CL Limit ATLAS Preliminary 3
R s e =
m - Eiz o Exp Limit Vs=13TeV, 14.8 b -
X = [l §§ Cross-section (NLO+NLL) ]
o £ E
10_1 E E

107

T T I|I|H|

3Ll e b b b b b b s b aas
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V.A. Mitsou
v’T— T T T T T
E 10° _E ATLAS Preliminary ﬁ_
= = 14.8 1" data 3
_g T -o-Data ]
= 10 E H¥ Prediction 3
@ o L— ----my = 1600 GeV 3
2 . m, = 650 GeV .
§ 10% g - E
i} E ------- m§ =1200 GeV E
10 NIErg:;eR jet 25 —;
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Clan < 1.4 —
4 1 f" 1 il I ””H””
. 2
z _ et B 1 il
M = m! < ‘-i 1t +
S i theenstme L TTTITHT -
pT>200GeV S osiff "
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~ o~ 0 _0
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I“I|III|III|II||III|III|III|II|

L S B S B L
— — Expected limit (+16,,;)

L I LA B
ATLAS Preliminary”
(s =13TeV, 1481

susy

Observed limit (+1 o,

lheory)

[P Run 1 limit

All limits at 95% CL
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* In the gluino cascade decay model, gluinos with masses up to

depending on neutralino mass
* In the gluino direct decay model, gluinos with masses up to 108

my, [GeV]
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Gluino RPV decays to 1 lepton and Jets

Requiring one isolated lepton

Events

(e/u) and many jets (>5 in six

bins) and b-jets (four bins
starting from 0)

All bins are fitted to SUSY

model prediction to obtain
model-dependent results

Data/Model

150

100

. & o
O —

o
&)

500

L I
t 8jets (p, > 60 GeV)

[ Vs=13TeV, 148"
: ATLAS Preliminary

[ MC/Model

...... m(@) =1.7TeV, m(i:) =675 GeV

T
+ Data

mi

mW+Jets |

W Z + Jets
I Multi-jet
Others

Jet multiplicity Ob obs. [tb] | Ob exp. > 3b obs. [tb] | > 3b exp. [fb]
> 8 jets (pp > 40 GeV ) 2.2 33750 8.4 47129
> 9 jets (pr > 40 GeV ) 1.1 1.1795 2.8 21703
> 10 jets (pr > 40 GeV ) 0.43 0.52102¢ 1.19 11933
> 8 jets (pr > 60 GeV ) 1.2 11793 1.5 147907
> 9 jets (pr > 60 GeV ) 0.97 0.467022 0.5 0.610:3
> 10 jets (pp > 60 GeV ) 0.2 0.27901 0.26 0.2016-4¢

* Forg > tt),°> ttuds, glui
1.75 TeV are excluded at 95%

* Ina model withg§ - %, witht,
masses up to 1.4 TeV are excludec

ATLAS-CONF-2016-094
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q
t p y J 5 q
» Requiring at least four jets matched by A C q
minimising separation angle 05
* SR defined w.r.t. asymmetry ‘A and cos6*
of jets boosted in resonance system |m1 - m2|
Asymmetry
mip + n
ATLAS Prelir'ninary ! SignaIF;'egion Q_o 10 T T T LI B B _|_ g ATLAS Preliminary %Stoppairp.mfi cross section
Vs=13TeV, 154" ==m=400GeV -Data © _ATLAS Prellmlnary 1 15 \s=13TeV, 15.4 fo" ZEZZZZ’ZZ'.'.E'.Z
~—m, = 1250 GeV —Bkg (ABCD :IOJ :13 TeV 15.4 fb1 = >é102:— NN- , 15. ot
1E F tt*—>aqqqq expected * 26
; iy WA"’%G = All limits at 95% CL
107 | o
2R Y
& 10—2__ V v —
- Smessreuten ST \ g ]
0.5 \\\\ E —— Observed 3
500 1000 1500 2000 10_4:_ — m=400 GeV ]
Mavg [GEV] E — mg=1250 GeV :
L N T R B E
500 1000 1500 2000 250 3<I)o ' 35|,0 ' 4c|)o ' 4go ' 5<|)o ' 5;;0 ' 680 650
Mayg = E(ml + my) Mayg [GEV] m- [GeV]

No excess observed =» Exclude A"’ stop-q-q co
ATLAS-CONF-2016-084

250 GeV < m(stop) < 405 GeV and 445 GeV <




ATLAS SUSY Searches* - 95% CL Lower lelts

ATLAS Preliminary

A " A A

A

A A A A PR

Mass scale [TeV]

tatus ,LI_A:?JM‘ \/_'=7,8.13TeV
miss -1
Model €Ty Jets ET [Laam” Mass limit Viz=7.8Tev [NF=i3TeV] Reference
MSUGRA/CMSSM 03w p-27r 210 p4s/3 b Yas 203 185 TeV rrigl=mit) 1507.05525
: 3 0 26kt Yes 133 rréi3)<200 Gal. m{1¥ gen 4f=m(2™ gen.d) ATLAS-CONF-2015-078
w mono-jet 13 jets Yas 1.2 rri{d]-ms7 <5 GaV¥ 180407773
.g 5} 26t Yes 133 ATLAS-CONF.2016-078
3 0 26t Yes 13.3 rid 3) <400 CaV, mi¥ 120 5[mik ] Jeni2]] ATLAS-CONF.2016-078
3ep djets - 13.2 ATLAS-CONF.2016-087
2¢,1(SS) 0 3 s Yas 132 <500 GaV ATLAS-CONF.2016-087
12r4+0-1¢ 02pE  Yas 3.2 180705979
GGEM (bino NLSP) 2y - Yas 3.2 cr(NLEP) <01 rren 180509150
GGEM (Higgsino-bino NLSP) Y 1 & Yas 20.3 1.27 TeV i 332050 CaV, cr|NLSP)<0.1men u<0 1507.05403
=  GGM [higgsino-bino NLSP) ¥ 2jets Yas 13.3 rrii})> B30 CaV, cr|NLSF)<0.1mem, us0 ATLAS-CONF.2016-068
GGEM [Higgsino NLSP) 2eplz)  2jets Yes 203 mmNLEP|>430GaV 1508, 03290
Gravtmo LSP 1] monojt Yas 20.3 FY3 3cale o265 GeV m@>1 3% 104 oV, mg)=mif)=15TaV 150201518
0 Ik Yas 148 0GaV ATLAS-CONF.2016-062
Ol et Ik Yas 148 0GeV ATLAS-CONF.2016-062
01 e Ik Yas 201 rif )2 300 CaV 1407 0500
" E\Fy ki) 0 24 Yas 12 00CaV 180503772
biby, By—ity 2,1 (SS) 16 Yes 132 S0CaV, m¥] }= mid}|+100 Ga¥ ATLAS-CONF.2016-087
i, f—kEl 02, 126 Yas 47133 {%-170GeV [ 200-720 GeV ,,.t,. = 2mpY), mid =55 CaV 1209.2102, ATLAS- CONF-2016.077
i, ,, —«m-(. orst) 0-2ep 0-2jets1-2¢ Yas 47133 |G S0-198GeV | 205-850GeV (=t CaV 1506 08516, ATLAS-OONF-2018.077
i &t 0 monorjet  Yas 3.2 rréfy i) =5 GaV 1804.07773
f.!, fnmﬂl GMsB) 2ep(2) 16 Yes 203 |4, 150-600 GeV rii 12150 CaV 1408 5222
» 3eplz) 1+ Yes 133 | & ATLAS-CONF-2016-088
lep Gietse2b Yes 203 & 320-620 GeV 1505 02516
x 2ep 0 Yes 203 90-335 GeV rii ) =0 GV 1408 5294
£t (| —Her) 2ep 0 Yas 203 140-475 GeV rréd31=0 GV, m| ¢, ¥1=0 Sirméd § |+miS]) 1408 5294
£ ES t - 2r - Yes 203 355 GeV rrid y)=0 GV, mi#. $1=05|mii ; Jom|s3 1) 1407 0350
;" £ =i N; (i, LTV 3ep 0 Yas 20.3 715 GaV mik} =mAS |ml,.;¢j mil. ,|=05|ml,..mw,|. 1402 7029
m.E B i —wh) u,/kl 23ep 02t Yas 203 i 21 mi7 =0, 7 cecoupled 1403 5204, 1402 7029
B o —WER . bbb WWrzlyy oY 02k  Yas 203 270 GeV rréd|=mi%), i =0, £ clcouled 1501.07110
K385 Koy =yt dep 0 Yas  20.3 635 GaV =m0 mIES1=0, mi. #=0 Sm2%emiES)) 1405 5088
GGM Iwm NLSP) weak prod. Tepsy - Yes 203 115-270 GeV 1507.05403
GGM [bino NLSP) weak prod. 2y Yas 20.3 530 GeV 1507.05403
Direct F1F) prod.. long-lived T Disapp. k. 1jet  Yes 203 270 GeV rrdi’} |-mi$7] 160 MaV, =08} =0 2 ra 1310.3575
Direct £, ¥, prod., long-lived 7 dEdxtrk i Yas 184 GeV rd 3 |-m A7) 160 MaV. =(£7 <15 ns 150805332
E Stable, stopped & R-hadron o 15t Yas 279 850 GeV ri =100 GV, 10 pm<=(§)<1000 = 1310 5584
Stable i R-hadron irk - - 3.2 180505129
g Metastable & R- hadron dEdx irk 3.2 rii})=100 GaV, r>10ns 1604, 04520
@ GMSB, stable 1, = ferie g 124 19.1 537 GeV 10<tang<50 1411 5705
~ GMSB, fiG onglived ] 2y Yes 203 440 GaV 122(£5)3 i, SPE3 medel 1400 5542
iz, \l_,... Aoy displ. exfugefpye - 20.3 10TeV 7 <er(i5)< 740 rren, m(£)=1.9 TaV 150405182
GaM 27, Ty —26 displ. v + jets 20.3 10TeV 6 <crfiS)< 450 rrm, m{E)=1.1 Ta¥ 150405182
LFV pp—=9s + X, Ps—epufev/pur AT UT 3.2 011, A3z 10 20=0.07 180702079
Biinear RPV CMSSM 2e,1(S8) 03k Yes 203 rridl=mid) maxr<t mm 1404 2500
5. (l —v“\ ' Py, ey dep - Yes 13.3 400GV, Ayl k= 1.2) ATLAS-CONF.2016-075
= (,., Bl =W 1= rry, eryy  3mp 4T - Yas 203 i )30 2xrmi 3], dyeerD 1405 5068
% Eoa 0 45lageRjsts - 148 BA((=BRF=ERi1=0% ATLAE-CONF.2016-067
“ £5 - o 0 A4blageRjets - 148 i )=200 GeV ATLAS-CONF.2016-067
—«-.: Iy=bas 20,1(S8) 03k Yas 132 rrif, )< 750 CaV ATLAS-CONF.2016-087
Rif, ks 0 2ps+ 2k - 154 480-510 GeV ATLAS.CONF-2016.022, ATLAS-CONF-2016.024
fy, = 2ep 24 203 |4 04-10TeV BRI, —abv /) > 20% ATLAS-CONF-2015-015
Other Scalarcharm, 2= §] 0 2 Yas 203 B 510 GeV i) <200 CaV 1501.01225




ATLAS SUSY Searches* - 95% CL Lower lelts

talus 'HA,U st 2016
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Vi=7,8.13TeV
Reference

1507.05625
ATLAE-CONF.2016-078
1604.07773
ATLAE-CONF.2016-078
ATLAE-CONF.2016-078
ATLAE-CONF.2016-037
ATLAE-CONF.2016-087
1807.05979
1805.09150
150705403

E-CONF.2016-066
1508 03200
502 01518

CONF.2016-062
CONF.2016-062
1407 0200

BOS 03772
CONF.2016-087
AS.CONF-2018.077
AS.CONF-201 8077
80407773
1400 5222
CONF.2016-088
506502516

1400 5204
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1402 7029
2, 1402 7029
501.07110

Fraction of Models Excluded

£oE5. fay =Ty 1405 5088
GGM [wino NLSP) 507 05403
GGEM (bino NLSP) 50705403
Direct £1 ¥, prod., 1310 3575
Direct £, ¥, prod., 0 o 0 505 05332
Stable, stopped 3 | - - 1310 5584
E Stable 3 R-hadron X1 X2 0505120
Metastable & B-ha H B0 (4520
g A GmsB, stable 1, ¥ Spartlde 1411 5795
~ GMSB, 116, longdi ! 1400 5542
2. 81— (oo displ. ewfoefpge - " 203 Y 10T T <ee(fy) 740 rrem, mi£]1=1.9 Ta¥ 150405182
GGM 3z, fi—2C dspl. vbx s pts - - 203 |4 10TeV B <erfl)< 420 rren, m{£)=1.1 Ta¥ 150405182
LEV pp—: + X, o—sapferfpr P ATUT - 2 2y =011, 2ixzi0 z20=0.07 1807.03079
Biinear RPV Cl.m 20,1(S8) 03k Yes 203 |e& 1.45TeV rridl=mi). mirr<t mm 140 2500
T _.“, A_'"' ey dep - Yes 133 | rld 400G, 40wl = 1.2) ATLAS-CONF.2016-075
-3 VL WL oy, e, SepeT Yes 203 |A7 420 GeV 310 2xrmii 3], dyaeel 1406 5086
& ¥ 0 45lageRjets - 14.8 BA((=BRF= BRI )=0% ATLAS-CONF-2016-067
,m".’ SR 0 45lageR jets - 148 rri£3)=800 GaV ATLAS-CONF.2016-067
e, D= 200(88) 03k  Yes 132 rrif, <750 CaV ATLAS-CONF.2016-067
fi—vba 0 2ps+ 2k - 154 480-510 GeV ATLAS.CONF-2016.022, ATLAS-CONF-2016.024
Ny, = 2ep 2¢ 203 o 04-10TeV BA(f; —abv /) > 20% ATLAS-CONF.2015.015
Other Scalarcharm, 2= §] 0 2 Yas 20.3 H 510 GeV i) <200 CaV 1501.01225
i PR RS T | " i A PR
ction of the available mass imits on new

a is shown.

Mass scale [TeV]



R RRRRRRRRRRRRRRN

Corfu 2016 V.A. Mitsou

Summary & outlook

ATLAS developed a vast program to search
for supersymmetry

@ no significant excess seen so far

In simplified scenarios, exclusion achieved
= up to ~1.9 TeV for gluinos

o up to ~900 GeV for top squarks

= more results are continuously become
available

~30 (100) fb! data expected by end of 2016
(end of Run-2)

Very challenging years for SUSY ahead of us!

More results: CoeERR e |
https://twiki.cern.ch/twiki/bin/view/ PERSEVERANCE
AtlasPublic/SupersymmetryvPublicResults
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 RJigsaw variables
o decompose an event assuming a decay topology

= compute invisible momenta by minimizing each
hemisphere mass

= all momenta of decay tree available for selection (mass-
sensitive scale variables, angles for compressed topologies)

Om&j) = Im@+mE,) M) = I +mE;)
T T T [ T T T ‘ T T T

;‘ F S ‘7& 0 UL L ]
O r ST > jets expected .
S g0 -_ANTLA‘? Pril:mmary —— >7-10 jets observed
g F g qoWZY, e SS leptons expected T
D E ., — SSleptons observed 7
= 700\s=13TeV,32fb" ... Run 1 expected .
S u 5 ]
E o Run 1 observed 1

600 >7-10 jets: arXiv:160; |

"+, SS leptons: arXiv:1602.09058
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