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« SUSY phenomenology

« Strategies to search for SUSY

« Results based on sparticle production:
— Strong production
— Stop / sbottom production
— Electroweak production
— R-parity Violation
— Summary plots

« Conclusions
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Parameter Description
M, Bino mass
M, Wino mass
Ms Glummo mass
me, = Mg, Ist / 2nd gen. Ly, slepton
ms, 3rd gen. L slepton
Mme, = Mg, Ist / 2nd gen. Eg slepton
msz, ard gen. E'p slepton
Mg, = mg =mg, =mg, lst / 2nd gen. ()} squark
m;, = m;, 3rd gen. ) squark
Miy, = Me,, Ist / 2nd gen. Up squark
mi, ard gen. Up squark
mgi. = ms, Ist / 2nd gen. Dp squark
m; 3rd gen. Dy squark
A, Trilinear coupling t-quark
Ay Trilinear coupling b-quark
A Trilinear coupling 7-lepton
mpy, u-type Higgs doublet mass
myy, d-type Higgs doublet mass
tan 3 Ratio scalar doublet VEVs

e.g. Phys.Rev.D81:095012,2010
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General structure

of superpotential
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Structure of soft-SUSY
breaking Lagrangian
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Displaced vertices due to small RPV-couplings

Mass-degeneracy

Production of sparticles

Mass of WIMP-LSP sets scale for m
Resonances from single sparticle production / subsequent 2-body decay

Hadronic states from heavy mediator sparticles (squarks)

Enhanced lepton and/or jet multipl

More candidates for LSP

- s - -
. g, E . -
o s : | ) | .

« Additional sets of parameters for RPV or extended H

« SUSY theory includes > 100 parameters




RPV SUSY Para

R-Parity: R = (=1)%Bb+2
(Non-)conservation of B and L

Superpot. Wy, :‘LiLjEk 'LinBk +.J i D j Dk #‘Li H,

Most constraints only assume one (or product of two) coupling(s)

Neutrino masses

Charged current universality

Proton decay, di-nucleon decay, neutron oscillation
Flavor violating decays

Collider limits

* Number of parameters

_9 A::l- (,A,::l, - - A.’.‘l,)
ijK ijK JiKs
9A“I.jk (A“ijk:-A“ikj)

3 dimensionful «;
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* Low-energy constraints

:g_—gs Y * Impact on SUSY
. Astrgphysical results mmmmmm) | parameter space
* Cold Dark Matter * See PDG

* WIMP production

* High-energy colliders —~600 P
° LEP Q LEP2 3~ ]
« Tevatron O 500 LEP2 T
DO Il N
3 400 \ S
© S | \ 3
E I3 8 E no mSUGRA . o\
~ 300 - N solution_ [ N
Jets + MET searches for o ; S
squarks and gluinos at DO o200 D@, L=2.1fb" [ -
(77 tanpf=3, A =0, u<0 \
100 )

% 100 200 300 400 500 600
Gluino Mass (GeV)




25m

Tile calorimeters

L LAr hadronic end-cap and
forward calorimetfers
Pixel detector \

Toroid magnets LAr eleciromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker
Semiconductor tracker
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Day in 2012

» Luminosity recorded at 8 TeV in 2012
» Total efficiency (delivered — physics
analysis): ~89%

Recorded Luminosity [pb™0.1]

ATLAS Online Luminosity
[ Vs=8TeV,[Ldt=20.8fb", qu>=207
[ Vs=7TeV,[Ldt=5.21b", u>= 9.1

180
160
140
120
100

0 5 10 15 20 25 30 35 40 45
Mean Number of Interactions per Crossing

* No significant impact on tracking, muons,
electrons, photons expected

« Sizeable impact on jets, E;™ss | tau
reconstruction and trigger rates




Inclusive searches
« Based on generic signatures and models
« Coverage of large parameter space

Dedicated searches for studies of more model-specific features

Complex sparticle production and decay chains
- Requirements on final state jets, leptons, taus, photons, E/miss
« Optimization of Signal Regions
Control of reducible and irreducible backgrounds
« Data-driven methods
« Normalization of MC in Control Regions
Estimation of systematic uncertainties

CtAat:
JLALI

« Combined binned profile likelihood fit using CL prescription for limits

« Systematic uncertainties as nuisance parameters in fit, correlated among
regions

A. Redelbach- ATLAS SUSY Search
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mSUGRA /| CMSSM
GMSB / general Gauge Mediation
AMSB

Constraints
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Decoupling limit of most sparti
Electroweak production
Exclusive pair-production of
luinos
Stops / sbottoms
harginos / neutralinos
Sleptons
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(maximal) Branching Ratios




8 105 o ATLAS Preliminary
o — 35 pb'1 : :
s — o LHC pp \s =7 TeV
© 4 B 35 pb” Theory
107 o Data (L=0.035- 4.6 o)
B LHC pp \s =8 TeV
3
10°E : mm Theory
- . 58 : e Data(L=58-20fb"
- = . . 581"
1025— 10" F -
- | 1ot E L 13 fo"
B : 4.6 fb = _._ 1
10 Y N
= M 21167 | g —=—
- 4.6 b
I Tz T % T 1+ Tww T wz  w | =z

top quark pair production at 7 TeV: combination of single-lepton, dilepton and all-hadronic
channels, 8-TeV measurement from single-lepton channel

ZZ cross section at 7 TeV includes combination of several measurements, 8-TeV only uses
on-shell Z boson decays

Dark-color (lighter-color) error bar for stat. uncertainly (full uncertainty)

A. Redelbach- ATLAS Sl




/Strong (gluino / squark) production )
O lepton + 2-6 jets + EMSS (ATLAS-CONF-2013-047)

O lepton + 7-10 jets + EMSS (ATLAS-CONF-2013-054)

1-2 taus + jets + E/MSS (ATLAS-CONF-2013-026)

\2 SS leptons + 0-3 b-jets + EMsS (ATLAS-CONF-2013-007) /

/Stop and/or shottom production |

_ _ _ Total cross-sections for
Z + b-jet + jets + E/MSS (ATLAS-CONF-2013-025) sparticle production at 8 TeV
2 leptons (+ jets) + EMiss (ATLAS-CONF-2013-048) | ' E" 1\ "
O lepton + 2 b-jets + E™SS (ATLAS-CONF-2013-053)

o, [pb]: pp — SUSY

tot!

. . R VS=8TevV _|

0 lept. + 6(2 b-)jets + EMiss (ATLAS-CONF-2013-024) | ' © TR

. : - \ Strong ]

Qlept. + (1 b-)jets + Emiss (ATLAS-CONF-2013-O37y B Strong production |
-1 (1+2 gen. squarks,

. 10 EEW productio and gluinos) E

/Electroweak production produygion © g ;
2 leptons + EMsS (ATLAS-CONF-2013-049) 02 i
2 taus + E/MsS (ATLAS-CONF-2013-028)

3 leptons + EMiss (ATLAS-CONF-2013-035) 3
t \
4 leptons + E miss (ATLAS-CONF-2013.036) | i

average

A. Redelbach- ATLAS S
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1 lepton+jets+ EMISS (ATLAS-CONF-2013-062)
* 1-step, 2-step simplified models (with sleptons)
*mSUGRA /CMSSM
\ * minimal Universal Extra Dimension model

« Strong (gluino / squark) production

/

“ Stop / sbottom production

* Gluino decaying via sbottom-b, stop-top
*mSUGRA / CMSSM

\_

*0-1leptons+3b-jets+jets+ EMSS (ATLAS-CONF-2013-069)

~

J

/-Long-lived sparticle production

*Long-lived sieptons (ATLAS-CONF-2013-058)
 Stau in GMSB
* Direct stau production
\ * Electroweak production of charginos decaying to stau

*Stopped gluino R-hadrons (ATLAS-CONF-2013-057)

~

/

A. Redelbach- ATl




Large jet multiplicities from various decays
Selection of at least 7 — 10 jets

Main processes:

| G+dqd — g9
Significant E;™ss P o a4
Multi-jet + flavour stream i o= t+T+
* Reconstruction with jet dist. parameter R=0.4 i = ¢+
« Selection of number of b-jets i = ¢+W+°

Multi-jet + M ? stream (complementary)
« Re-clustering of R=0.4 jets into large (R=1.0)
composite jets
« Sum of masses of composite jets as event variable

Main backgrounds: Multi-jet, t-tbar, W+jets

I ON

« Distribution of E/™ss/y/H; in CR /SR
« E/Mss resolution prop. to v/H; (in events dominated
by jet activity)

o R=1.0
M7 = E m;
J

A. Redelbach- ATLAS SUSY S
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= e Data2012 (Vs = SJI' V
310° ATLAS Preliminary Backoround prodidtion
O ] 1 Multi-jets (inc. tt— qq)
<10 _[L dt=20.3 fb ] Sherpa tt— ql,lI
-~ . I Single top
€10° No b-jets @ MadGraph ft+V
c ] Sherpa W+b
4 10°E I Sherpa W— (e,u,T)v
Ll BN Sheypa Z
1 04 ------- [g,x1]:[900,150] [GeV]
7 jets P, > 50 GeV
10°
10°E
10
1
S 6
° 12 14 1
ET/\/H; [GeV"?]

CR with exactly 7 jets, 0 b-jets
multi-jet prediction determined from ME/vH;
template (based on exactly 6 jets)

ATLAS-CONF-2013-054

normalized to data in region ME{/YH; < 1.5 VGeV

after subtraction of "leptonic" backgrounds

@ 10M | | | | | | | | | | |
8 ,giof ATLAS Preliminary p,., 501, js-6 Tev
L 109 J‘ L dt = 20.3 fb'1 —— Background prediction

1 Sherpa tt— ql,lI

8 [ Sherpa W+b
107 1 lepton CR [ Sherpa W — (eut)v
10°E" No b-jets @ Sherpa Z

@ Single top
@ MagGraph tt+V
....... [§%,1:[900,150] [GeV]

Data/Prediction
o
o1
!
i

2 3 4 5 6 7 8 9 10 11 12 13
Number of jets pT>50 GeV

1-lepton ttbar and W+jets CR, 0 b-jets

MC predictions before fitting to data.

Band in ratio plot: Exp. uncertainties on MC
prediction and also MC stat. uncert.

A. Redelbach- ATLAS SUSY Se.




s+ /-10 jets + Etmi

g9, 3 iy, (On-shell) 9. 3 ti: mB>>mE)

;‘ :I T T | T T T | | | T T T | | T T T L I: ;‘ 900 —_I T T | L | T TT | T 1T | L T T T 1T I_I—
81200 - ATLAS [Ldt=2031" ER - ATLAS [Ldt=20315" -
:_ C Preliminary Multijet Combined 3 pay 800 — Preliminary Multijet Combined ]
100 Expected limit (+16,,) 1 % UL . Expected limit (+10,,) .
S T P SBSY _ E C o, P SBSY ]
1000 | = Observed limit (10, ) - 700 | === Observed limit (1o, ) -
900 [~ » 4 g 600F -

E L ‘\\\ E O| E E

- i 9 @ 500 —

F ;! R - .

- | 1 6 : ]

= I 1 g 300 E

— 4 o C .

: ¥ 1 < 200F =

400 - ¥ 1 E - -

: ¥ 1 < 100F =
300 - : Il = - _: _ ]
=1 11 | | 111 1 | 1111 | 111 1 | L1 | I 111 | 1 11 | | H O C111 | 1111 | 1111 | I | | 1111 | LE1 | Sl L]l 1]

700 800 900 1000 1100 1200 1300 1400 600 700 800 900 1000 1100 1200 1300
m(g) [GeV] m(g) [GeV]

simplified gluino-stop (on-shell) model simplified gluino-stop (off-shell) model

gluino decays to stop and top
stop to top and LSP
m, sp=60 GeV

A. Redelbach- ATLAS SUSY Sear




60, §- aqWry; m(g,)=[m(@+m@;)y2 G5, 3 qaWi,; (=60 GeV
;‘ 900 _I T 11 | T T 1T | T 1T 11 | T T 11 | T 1T 1T 1 | T 1T 11 T T 171 T T 1 |_ ><- 1 :I T T 71T | T TTT | T T TT | T TTT T TTT T T TT T 1T I:
3 - ATLAS JLdt=2031" - 2 oF E
= 0.9 ]
— 800 —Preliminary Multijet Combined = E u .
3 - ---- Expected limit (+10,,,) - ) 0.8 =
€ 700 I Ob d limit (+1 6SYSY . ? - .
- === Observed limit (10, ) : '?_) g 07E E
600 — — o C_g - : .
- . ™ 0.6 — % —
E S i 1 £ § [ ATLAS JLat=2031" “\ %]
500 P 7 & & o[ Preliminary Multiet Combined A
400 C e T, ] LZLI - - ---- Expected limit (10,,,) : 3
- Y - o 0.4 E e Observed limit (£1655") =
300 ; A 4009 - 3
: .....Q}“. : gt) 0.3 E_ m (ﬁ)'m (2(1)) /, _E
200 - - - 0.2 m@-m() { 3
- I - < - B
100 - 15 O1E )
- ' /’/, ] 0 TN B T NI AT AN R A A A .1||fu‘l'|y| Lol
Covoa bvvv o bov v v b b I8 oG 0001 400 500 600 700 800 900 1000 1100 1200

0
400 500 600 700 800 900 1000 1100 1200

. m(g) [GeV]
m(g) [GeV]

simplified gluino-squark (via chargino) model simplified gluino-squark (via chargino) model
C1to W+ LSP, sleptons decoupled varying X = (Mgparsino = Msp)/(Mgiino = Misp)
varying LSP mass

A. Redelbach- ATLAS SUSY Sear




1 isolated electron or muon, significant E;miss

» Soft-lepton channel (p; < 25 GeV)

Main processes:

« Hard-lepton channel (p> 25 GeV)
Selection of at least 2 jets (add. b-jets)
Main backgrounds: Multi-jet, t-tbar, W+jets

Reduction of backgrounds:
« Misidentified leptons (AR,,;,)

G+qd — g+g

J
q+q
qr
qr
q+q
t

R

q+q

dry + qr)

¢+ W+

¢ +1+1+ X
t)+1

b+ \E — WD

« Fake E/Mssin events from multi-jets (A¢,,;,)
 Leptonic W-decays (m-)

 Overall scale of hard scattering proc.(m;/"°, H; ,)

« E/Mss in soft single lepton + b-jets (M)
Interpretations:

« Simplified Models: 1-step, 2-step (with sleptons)

« mMSUGRA/CMSSM

« minimal Universal Extra Dimension model
? A Redelbach-ATLAS SULISY S
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ATLAS-CONF-2013-062

> 6""I'":I_""I""I""I""I""I"'g > =L LA B L L L L
8 10 ATLAS Preliminary —o— tI:ata (2012) = 8 — ATLAS Preliminary —e— Data (2012) -
. c— = ] Ct

Q 10 Ldt=20.3 o™, Vs = 8TeV (| ;V-i.-jets _ 8 Ldt=20.3 fo” Vs = 8TeV [ W+:jets
E hard 1-lepton + 6 jets o s?,',;t top 3 B hard 1-lepton + 6 jets == §T,',Z'|Z top
a:) 10° top control region ]tV B T W control region (—
> ] misid. lepton EZ g’ — [ misid. lepton ]
w 1 piboson - w 10° 1 piboson
10° -=--= gluino (1145,785,425) GeV = == == gluino (1145,785,425) GeV
102 10°
(7777777
10 10 o
1 1
2 >
@ ) 2
_fg / /) / / / AP IIS NI Y, ~ 10072 Y95
A S S o s B B AT
oo by by e by by by by by D o
P S T T T T SN T N O T T AN T TN T T [ T T T N T T S S T N SN SN T T N N N S
%0 T50 200 20 00 80 400 450 500 P00 150 200 250 300 350 400 450 500
E;: ™ [GeV]

E™S [GeV]

t-tbar (left) and W+jets (right) control regions
Hard single-electron channels
Before cut on EMiss




ATLAS-CONF-2013-062

chargino mass fixed at x=1/2,

where x = (mchargino - mLSP)/ (mgluino - mLSP)

7/ TeV data shown as grey area

-~ 0.0
g-9 — qqqqWWy j , x=1/2 ~ o 00
;‘ 1000 LI B B I ! |1 1 T T 7 — T T 7 T T T [ T T T [ T 9 aq— quW21761’ x=1/2
— .. —] = T 1 T T T T T T T T T T T T [T T T -
e - - PRD 86 (2012) 092002 ] - o 1000 - =
S, - ATLAS Prelmma (2012) 1238 - ATLAS Preliminary PRD 86 (2012) 092002
E‘Tx' 900 -~ 1depton +jets + E L‘Qa"*f"é;éxs _— (E)bserveéillimit((ﬁargllepton)) - Ex— 900 = 1-lepton +jets + E:iss . /Observe d limit (hard lepton) =
- -1 T e xpected limit (hard lepton) J § - . N E limit (hard | -
800 |- | Ldt=203f0", (s=8TeV 0. = Observed it (softlepton) —J & 800 - JLdt=20.3 ", {s=8 TeV P e it et o) =
C = Observed limit (J—r1ctshl£;) g , 042 Expect%c;izllmlt (softlepton) g C sz Observed limit (+1 Gs;usv) el Expected limit (soft lepton)
700 — /’50.51 ’ ' — & 700 c theory /’2'0‘ , 1 0.38 .
— --- Expected limit (£10,,)." ... 061 13 E ~ — - Expected limit (+16,. ) p 1 022 E
“3 . o exp 1 0.29 0.13
600 — -~ ’ 0.03 v E 600 | o Poge 028 018 0z —
- 0.02 1 3 E Al limits at 95% CL 1 028 013 012
- 0.03 002 4 8 - L o 0.74 0.19 013 .
500 £ | Y] e 500 | T e T
- 3 0.02 0.03 3 - 017 0.1 0.11 =
400 — B 002 - © 400 — 0.1 0.10 0.10—]
C 052 0.02 . fr\o, - 0.1 0.10 .
E : 18 - , ' -
300 "?.020.02 0.01_— .g 300 Z_ 0.10 ” ” 0.10 _:
= 0.02 E > 200 ;7'_‘% 0.09 009
] i I - 0.10 0.09 —
200 1523 i 6 0.14 ‘:0. obi 0'01001 - é Ve £ 0.08 0.08 -
4 ‘ " T 1 3 0.10 0.08 009 _T]
100 1291 21 0770.210.52030 0.11007“ .0-01001 oz 100 7 0.09 0.09 000
| 17{" aos | 9 |°-1%. obs | J-‘"d)’l L woo0si | L |l obi 1 TR N S YT R B
400 600 800 1000 1200 1400 400 600 800 1000 1 éoc\’/
m, [GeV] mq[ eVv]
Gluino simplified model 1st/ 2nd gen. squark simplified model
C1to W + LSP, sleptons decoupled
, SIep P C1to W+ LSP, sleptons decoupled

Numbers give 95% CL excluded model cross sections [pb]

A. Redelbach- ATLAS SUSY .
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Strong (gluino / squark) production
0 lepton + 2-6 jets + Emss (ATLAS-CONF-2013-047) <
0 lepton + 7-10 jets + E/mss (ATLAS-CONF-2013-054) sed on Ttut

.

e

1-2 taus + jets + E/miss (ATLAS-CONF-2013-026) = oy
2 SS leptons + 0-3 b-jets + E/mss (ATLAS-CONF-2013-007) =

e

Total cross-sections for
sparticle production at 8 TeV

[pb]: pp — SUSY

t!

cSto

VS =8 TeV

Strong

production
(1+2 gen. squarks,
and gluinos)

Electroweak production

2 leptons + E/miss (ATLAS-CONF-2013-049)
2 taus + E/™ss (ATLAS-CONF-2013-028)

3 leptons + E/mss (ATLAS-CONF-2013-035) '10‘0(; | ‘12'00' '14‘00‘ o
4 leptons + Emiss (ATLAS-CONF-2013-036) m__ [GeV]

average

A. Redelbac




i

aturalness arguments for “light ” third generation squarks

air-production of stops / sbottoms:
e Gluino-mediated
e Direct production

inal state with high top / bottom multiplicities

/7
e
,/:0 ,,’ X1
,// Xl /
’ 51 / t(*)
/ yi
~ I ——————
bl ll, b 7
TTTTsTTEEEETS /~0
f’, Xl
i AR O
1 X1 W
mem e e e L AAVVVWWWWWWWY

A. Redelbach- ATLAS




Selection:
 Atleast 3 b-jets
« Uptoleoryu
« Atleast 4 jets (non b-tagged)

Main background: t-tbar
* [rreducible: at least 3 real b-jets
* Reducible: at least 1 b-jet misidentified

Discrimination of backgrounds with variables
o Emlss/\/H , M+, m /nc A(pm/n

Interpretation of results: Various mass
hierarchies among gluinos, stops, sbottoms,
neutralinos and charginos

» Direct production of stops / sbottoms

« Gluino-med. production (off-shell 3 gen. squark)

Main processes:

3

g+g
231+Z)
t) +t
t -+t
2}1+2}1

g+ ¢

Ny

Ny
Ll

o

q+ q
q+q

A. Redelbach- ATLAS SUSY Searcl
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& [ ATLAS Preliminary ® Data2012 ] o5 | ATLAS Preliminary ® Data 2012 ]
g Q M= - s = 4542 sMtotal —
8 10° JLdt=20.1 ", Vs = 8 TeV %4 sMotal = S 10°¢ ILdt‘2°'1 fo,Vs=8TeV % e E
~ = ible bka (MM 3 C . . Reducible bkg (MM) .
P = 0-tepton baseline selection [ Reducible big (M) . P [ 0-lepton baseline selection (] s 0 ]
[ L : c _ 'E' ~ . i rreducible bkg -
g o2 Ziets > 30 GeV, > 3 brjets > 30 GeV |:| Irreducible bkg (MC) q>) 102 7jets > 30 GeV, > 3 b-jets > 30 GeV _
= = — ~~0 =
- = s e Gt 7)) (1300, 100) GeVx 10 3 o4 = e T Gtt (gx,) (1300, 100) GeVx 10 3
- 1 <@ B Z
B 1 ™M

— L —
10 = O 10 = =
= = C}l N e o LELEE =
- 1 w - B s =
i R v B l Z — —
1= | aETTT — O 1= =
S = Q - i
- e 1 N — ]

1ol P P < 4 L
- T T T T T T T ] I:I - -
- ] o r .
£ 155 4 < ¥ 15F =
o - 3 - - =
s 1 g % E
3 0.5 = © 05 =

150 500 250 300 350 200 250 400 600 800 1000 1200 1400 1600 1 8|OO 2000
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Matrix method for reducible background
MC for irreducible background
O-lepton channel after requiring at least 7 jets with p-> 30 GeV
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gg production, g— t’&:’, m(G) >> m(@), Vs = 8 TeV Lepton & Photon 2013
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(+ jets) + Etmis

Direct pair-production of stop squarks

Main processes:

Top decays:

q + qf e 51 + i—‘ul
tt — b+ X7
o= b e = WO 0 b

e 2 isolated leptons in final state
e b-jets

Significant Emiss
Investigation also of 3-body decay mode

Various assumptions on mass hierarchy
between C1 and N1

Discrimination of backgrounds also with
“stransverse” mass m,

iss)::

f[ (’2 m
mt2(Py s Py s Pt

: ( (
min !max[mT(pTl,qT),nzT(pTz,rT)]}
qr+rr=pp"

A. Redelbach- ATLAS SUSY S




Events / bin

JL dt~20.3fb"

(a) same flavour
2 jets p, > 100,50 GeV

?_
<“1§

—_— m(1 p.xtx)=(150,120,1) Ge
mistop, xﬁ) (400,250,1) Ge

ATLAS Preliminary

..................

<<

| | |||||uJ L1l

Data/MC

;Z iR /////////////////ﬁ

100

160 180= 200

m, [GeV]

Events / bin

ATLAS-CONF-2013-048

JL dt ~20.3 b
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Same Flavor / Different Flavor events
passing all signal selections
requirements, except of m, and M100
"fake lepton" estimated from data

other backgrounds estimated from MC
simulation with normalizations measured
in CRs for ttbar and diboson
backgrounds.

Signal models:
full line corresponds to m(~t1) = 150 GeV,
m(C1) =120 GeV and m(N1) =1 GeV;

dashed line to m(~t1) = 400 GeV,
m(C1) = 250 GeV and m(N1) =1 GeV
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tt, production, BR(t, — ’fb) =1 }';{1 production, BF-]({ SW ‘;gob) =1
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11, production Status: LHCP 2013
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Decay modes with 100% BR:

t,— t+ x% (7 TeV, 8 TeV, where the t, is mostly ),

t, — W+ b+ x%, (3-body decay for m(“t,)< m(t) + m("x°,), 8 TeV)
t, — bt X%, x %, — W+ "x0, (several hypotheses on t,, "x*,, "x%, mass hierarchy)

A Redelbach- AT




S i i L

* Production of charginos, neutralinos or sleptons
« Searches for at least 2 light leptons or taus

eptons \ / 4 leptons \

¥ (v) 0E(v)
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ns + Etmiss [EW]-

Pair-production of charged sleptons or
charginos

2 OS (SF or DF) leptons in final state
Significant Emiss

Smaller backgrounds for e-u based
signatures

Discrimination of backgrounds with
m+, and E/™ssrel variables

Scenarios for interpretations:
e Direct slepton

i = —~—
= =H =H H

~ 1

e Chargino-to-slepton
e Chargino-to-W
e GMSB with charginos NLSP pissrel { Ep™

Ll

Main decays:

v ) Fo — Fuyd
-0
W=\;

WG

if Ady ;> /2

E"““"’ X sin Agy if Adgj < m/2
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+ Etmiss [EW

ep nJets=0,p!'>35GeV,p >20GeV,E]

ep nJets=0 p'1>3SGeV p?>20GeV
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leptons + Etmiss [EW]
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ptons + Etmiss - Ov

e Associate production of N2-C1
e N2 and C1 mainly wino, N1 predominantly bino

e Masses of NI,N2, C1, sneutrinos and left-handed
sleptons as free parameters

e Signal with 3 leptons including 1 OSSF lepton pair
(no decays via Higgs bosons)

e Main backgrounds:
e Reducible: t-tbar, Z+ jets (estimated with matrix methods)
e Irred.: Diboson, triboson and ttbarWZ (MC samples)

e Discrimination of backgrounds with m,, b-veto,
partly Z-veto

e Simplified models for interpretations:
e Light sleptons with equal masses
e Heavy sleptons S|gnal decays via W(*)/Z(*)

A. Redelbach- ATL A SU
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 Single coupling dominance ‘ or '
* RPC pair production

* Prompt Neutralino-LSP decays -> Large lepton multiplicities
* NLSP: Wino-chargino or gluino

* Decoupling limit of other sparticles (masses at 4.5 TeV)

« Lambda > (0.3-1)*104 depending on masses

» Discrimination of backgrounds with m_, , E/™ss, veto on Z

o

Wino-NLSP: e V1 vi production

-~

o decay v — ‘[.’[.--'ﬂ:fuﬁjj;;-:iiI

Gluino-NLSP:

e (g production

o decay §— q7' %, (q.¢' €u,d,s,c)

A. Redelbach- ATLAS SUSY S
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« Strong (gluino / squark) production

1 lepton+jets+ EMISS (ATLAS-CONF-2013-062)
* 1-step, 2-step simplified models (with sleptons)
*mSUGRA /CMSSM
* minimal Universal Extra Dimension model

« Stop / shottom production

*0-1leptons+3b-jets+jets+ EMSS (ATLAS-CONF-2013-069)
* Gluino decaying via sbottom-b, stop-top
*mSUGRA/ CMSSM




topped gluinos - Ove

Gluino R-hadrons stopped within ATLAS calorimeter
due to ionization energy loss

Main processes:

Split SUSY with suppressed gluino decays q+q

triggered in empty bunch crossings of LHC,
elimination of collision background

Backgrounds: cosmic ray events and

g
g

— g+
— g+ X1

beam-halo muon backgrounds
Discrimination via jet shape and muon-system activity

R-hadron model: Gluino as heavy, non-interacting
spectator, surrounded by a cloud of interacting quarks

« Hadronization into color-singlet R-hadrons

« Generic: Many allowed stable states, also doubly
charged R-hadrons

* Regge: Only 1 electrically neutral baryonic state allowed

* Intermediate: Charged baryons, more restriced than
Generic model

K Rodolbenh-ATLAS SUSY Searcne
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Conclusions

Large amount of results based on 2012 8 TeV data

No evidence for SUSY found

Several analyses to be finished, including combinations
Search for Natural SUSY in large areas of parameter space

Further R&D during LS1:
* Improving MC generator predictions for SM backgrounds
 Measurements in rare background channels
« Extend techniques for soft, boosted or displaced objects

Prospects for natural SUSY to be discussed with colleagues from
various SUSY communities

A. Redelbach- ATLAS SUSY Searche
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* Trigger menu
» Baseline designed for L =8 @ 10°° cm™s"~
* Mostly unchanged during 2012 run
» Average trigger rate during stable beam operation

ATLAS Trigger Operation 2012
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95% CL exclusion curve for the mSUGRA/CMSSM model,
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A. Redelbach- ATLAS S
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