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Electroweak supersymmetry (SUSY)

= SUSY predicts partner particles for all SM particles
= Addresses the Higgs hierarchy problem, Dark Matter,..
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https://twiki.cern.ch/twiki/big/view/LHCPhvsics/SUSY CrossSections arXiv:1407.5066 / 2
— Naturalness motivates weak scale masses
— Small cross section, but typically a distinct leptonic signature
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Searches for staus

= Searches for staus with final states: ey, eT,, ut,, and 1,7, ) /
~ Experimentally challenging - large backgrounds N ;
— DY Z > 171 :Use Z > pp CR to correct modeling in m(Z) vs p(2) \ )
— QCD and W+jets - fake rate from data with loosened isolation 4
— Top quarks and other SM-> from MC, dominant for ep final state p X/-/X
= Signal region binned number of jets, p;™, my,and D, 7~ \.\
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Results: staus

= No significant excesses above predictions in any of the categories

= Direct stau production very difficult to cus 359 fo” (13 TeV)
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= Search for a compressed electroweak spectrum
= Electron (muon) reconstruction to 4 (4.5) GeV !

= Dominant backgrounds: 0

X —
— Top backgrounds (tt and tW) | . using 2| g

— Diboson WZ and WW data control regions —i\ _ L[ =0 ~0
- m(xy) = 5[m(x7) + m(x;)]
— LowmassDYZ > 1T
. =0 Higgsino mass spectrum
— Fake/non prompt leptons - data driven X1
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Good modeling down to low lepton p; and low m;! Phys. Rev. D 97 (2018) 052010
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Observations in agreement with predictions

10* ATLAS % Total SM Fake/nonprompt [l Z(—tv)+jets Others
\s=13TeV, 36.1 b

¢ Data if, single top Diboson

Events

March 2018
T T T I T T T I T T T I T T T I T T T I T T T
2¢ compressed, arXiv:1712.08119, m(y3) = m(x?) + 2Am(Y{, X9)
Disappearing track, PHYS-PUB-2017-019, m(x3) = m(x%)
20 LEP2 Y7 excluded
*'*  Theoretical prediction for pure Higgsino
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Observations in agreement with predictions

10* ATLAS % Total SM Fake/nonprompt . Z(—>tv)+jets Others

_ -1
Vs =13 TeV, 36.1 fb ¢ Data tf, single top Diboson
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Two lepton + MET

n>r-»

= Search for charginos and sleptons with well separated mass states
— Irreducible backgrounds: diboson and top - MC simulation
— Reducible backgrounds: fake non prompt leptons - data driven

= S|g nal reg ion selection Signal region (SR) | SR-DF-0J SR-DF-1J SR-SF-0J SR-SF-1J
Nnon-b-tagged jets =0 =1 =0 =1
1 1 mee [GeV] >100 >121.2
Same/opposite flavor lepton selections £ [Gev] 110
. . . EMiss gignificance >10
— Binned in m4, for exclusion .
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Good modeling in VRs!
g ATLAS-CONF-2019-008
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Two lepton + MET: Limits

= Interpretations for direct chargino and direct slepton production
= Simplified models assuming 100% BR and wino charginos

77—~ WW 7 % Tar—=TT% %
;‘ 220_| rTrjrrrrjrrrrrrroprrr o r T T ] ;‘ =L L e e | l/l' LENRLE LI B L =
© 5ok ATLAS Preliminary == -+ Expected Limit (+10,) 4 @ gooATLAS Preliminary =-- Expected Limit (+10,,) -
S, E Vs=13TeV, 139 fb" , === Observed Limit (+1puor) 1 S - Vs=13TeV, 139fb" === Observed Limit (+10}.o") i
?';,_ 180 = Alllimits at 95% CL 7 ATLAS 8 TeV, arXiv:1403.5294 - 3;‘- - Alllimits at 95% CL ATLAS 13 TeV, arXiv:1803.02762
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beyond Run 1! ;7 ¥ up to 700 GeV
P D
l
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Resonant RPV sleptons

= R-parity violating (RPV) models can lead to completely different

signatures than their conserving counterparts ! '
1 —_— S S T
Wgrpy = EAllkL ;L Ek + Al]k Ql x —kiLiHy + AllkUiDjDk. Ao SN AN .

= Search for events two same sign muons and two jets ¢ Decaysbackto -
= Multiple categories with m(p;u,+jets) and m(J,j,j,) cuts
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3

Search for h->bb final state with 105 GeV < m,, < 135 GeV
Benefit from improved light-flavor rejection due to new IBL pixel layer!

Events triggered with MET > 200 GeV and selected with
large contransverse mass m; to reduce top backgrounds

No excesses in either zero or one lepton final states

B WHjets

[]ttv

Vs =13 TeV, 36.1 fo' == Total SM
SR1Lbb-High t

[l Diboson
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(s =13 TeV, 36.1 fp! = Total SM
SRHad-Low

105 = m,,/GeV < 135

|:| Single top
(x /x X, ) (550,0) GeV
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Events/ 5 GeV

Chargino/Neutralino: Wh-> vy

= Search for narrow resonance from h->yy decay in Wh signature

= Robust background estimation:
— Non-peaking contributions - side band fit in 105 GeV < m,, < 160 GeV

— Peaking standard model Higgs - dominant contribution from Wh, taken
from Monte Carlo and normalized to NLO cross section

F I T I T I T I T I - F T T T T =
5__ ATLAS ® Data ] 12__ AITLAS ! I ° Datla ! ]
C Vs=13TeV, 36.1 b X Total SM ] - Vs=13TeV, 36.1 ! S Total SM i
C SRiLyy-a [ Peaking Wh ] 10 C SRiLyy-b [l Peaking Wh 7
A 10- m, /GeV = 130 I Other peaking . - [ Other peaking -
- (] Non-peaking e C ] Non-peaking ]
B M X)=(150,0) GeV ] 8 120 m jcev - 130 ‘ o M T)=(150,0) GeV ]
S I M 7,%)=(250,100) GeV " T e MG /7)=(250,100) GeV |
r 1 e .
2 - [ 4 - ]
C - i A NN
Uy t AN o ]
. . e~ \ | . L IR
110 120 130 140 150 160 110 120 130 140 150 160
my, [GeV] m,, [GeV]
SR channels SR1Lyy-a SR1Lyy-b -
Observed events 2 9 D ISsCove rV Dn va I ues.:
Total bkg events 0.37 £ 0.22 53+1.0 — SR1 va_a: 0.03
W h background 0.09 +£0.01 1.8+0.3
Other peaking backgrounds 0.04 + 0.01 0.19 + 0.02 — SR1Lyy-b: 0.09
Non-peaking background 0.22 £ 0.22 33+0.9
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Wh exclusion

= No significant excesses observed for ATLAS Wh searches
= Excluding chargino masses up to 680 GeV for a massless LSP
= Significant improvement in sensitivity compared to Run 1 analysis!

S0~z 50-0 ~0 ~= ~0~0 0/~ ~0

XX, =~ Whx L%~ Wh %, mG/5%)-m@E) = 130 GeV

-J T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T I T T T I T T T I T T T T T T T T T T T T
300~ ATLAS 10 ATLAS

Vs =13 TeV, 36.1 fb
—1lbb —1lyy

T V{s=13TeV, 36.1 fb™, All limits at 95% CL

m(x,) [GeV]
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1 3
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250 Olbb -+-« Expected — og 3l — obsarved
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C 1 34 - T -
1501 4 8 | =
- 1 3 I —— — — — —
100 - o - 7
501 - - -
O;II 10 Illl 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 I: 1 I 1 1 1 1 I 1 1 1 : I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I
200 |300 400 500 600 700  80( 140 160 180 200 220 240 260 280
m(x;/%,) [GeV] M) [GeV]
—> ATLAS Run 1 combined limit for

. h Submitted to PRD; arXiv:1812.09432
a massless lightest neutralino
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= Searches for charginos and neutralinos decaying through WZ or Wh

= Statistical combination of analyses targeting WZ and Wh
— Dedicated efforts to target the challenging scenario 30

= Interpretation assuming mixed decays to Wh / WZ

CMS 35.9 b (13 TeV)
> 400| PP — Xy — WZE %,
9 == Observed = 10y, NLO-NLL excl.
E‘ﬁx’ === Expected = 10, iment
300
200
100

|
200

|
400

= |
600
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Xy X,

Decays to WZ 100%
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. Exotic Higgs decays with photons

= Gauge Mediated Supersymmetry Breaking (GMSB) model  Ag,, ,pmis
? T

= Events with MET > 95 GeV and no jets with p;>20 GeV co_p 7P

= Require balance between Z-=>I1l and higgs + MET

= Dominant backgrounds
— Electron faking a photon (WZ->evll)
— Z+jets with jet faking a photon
— SM Zy - shape from MC, normalization in CRs

Data-driven

> 10°
& ATLAS Preliminary ¢ Data
Observations consistent with predictions o 10° g Vs=13TeV, 79817  SyTotal SM [l jfakes
@ . SR e-fakes Other
Observed events 3 o 10 -- m(x, G) = (80, 0) GeV
o102
Expected background events 21+0.5
Expected signal events myrsp, mrsp = 80,0 GeV 8.1 10
e — v fakes 1.5+0.3 1B
j — v fakes 0.6+0.3 107" &2
0.15 Lo LI AT BN\ N T ]
SM Zy 0.03%53 5 2 B 4\\\@ NS
Other O.OOJ_rg:g(l) (\‘% 1 heptpunepd N
O 0...|...|:..|T..\.k\.;.r\..r\.k\.\1.
ATLAS-CONF-2018-019 0O 20 40 60 80 100 120 140
ET*° [GeV]
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= Upper limits of the BR of Higgs boson decays to one or two photons

in this GMSB model ranges from ~5-15% ,
2 e e e
T - . —e— Observed limit
u;l 0.16F~ ATLAS Prellrmnary ----- Observed limit (+ 1 o, _,..)

-~ - (s=13Tev,79.8f0" ... Expected limit il

r 014 _ Expected limit (+ 1 0)) p

I= -~ h — vy +E™° Expected limit (+ 2 o

r 012 T B
m [ ]
X — ]
=~ 01 \—:
o - »
%5 0.08— g
5 C N\ " % ]
5 0.06:—.: w \f V\ N
o - et -
2 0.04— —]
= - -

0.02[— -

O_ T T T Y I A B A O A B A

my, sp [GEV] 65 70 80 90100110120 65 70 80 90 100 110 65 70 80 90 100 65 70 80 90 65 70 80 65 70
mg [GeV] o 0 0 0 0 00 10 10 10 10 10 10 20 20 20 20 20 30 30 30 30 40 40 40 50 50
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ATLAS and CMS have a rich electroweak SUSY search program
— Strong constraints on electroweak SUSY parameter space

PP — X9X5 — Lth — weeR3Re

PP — X9XF — 7wl — TvlRIRY

PP — 3% — v — vt

PP — 3% — WHRXY

PP — 3% — WZIR}

PP — X3% — WZ/H3%)

PP — X8%: /XK1, X1 /X8 — (W*/Z)%3

PP — Xiki, % — WiD
PP — XiXis Xy — (Wv/th) — i

PP — Xi%i Xi — (Fv/0) - vl

pp — furlym, - £33
pp — fly, £ — 639
pp — frlr,f — £33

sSummary

CMS July 2018

Overview of SUSY results: electroweak production
36 fb~* (13 TeV)

PP — X35+

3¢: arXiv:1709.05406 flavour democratic, z = 0.5
> 3¢ + 2¢ same-sign: arXiv:1709.05406 flavour democratic, z = 0.05
> 3¢ + 2¢ same-sign: arXiv:1709.05406 flavour democratic, ¢ = 0.95

3¢/ arXiv:1709.05406 T enriched, z = 0.5

3¢/ arXiv:1709.05406 7 enriched, z = 0.05
3¢/my: arXiv:1709.05406 7 enriched, z = 0.95

> 3¢/m,: arXiv:1709.05406 7 dominated, z = 0.5

> 80/m, + 20 same-sign: arXiv:1709.05406
14+jets: arXiv:arXiv:1706.09933
h — yy: arXiv:1709.00384
combined: arXiv:1801.03957;1706.09933,1709.00384
2¢ opposite-sign: arXiv:1709.08908
3¢: arXiv:1709.05406
2¢ soft: arXiv:1801.01846 AM =20 GeV
combined: arXiv:1801.03957;1709.08908,1801.01846
combined: arXiv:1801.03957 BF = 50%
2/ soft: arXiv:1801.01846 higgsino simplified model, AM = 15-20 GeV

PP — X %G

2/ opposite-sign: arXiv:1807.07799 Mgy =1 GeV
2¢ opposite-sign: arXiv:1807.07799 BF(fv) = 50%, = =05
ThTh, €Th ATh, €p: arXiv:1807.02048 BF(7v) = 50%, = =05

PP — 73

ete”, pTp: arXiv:1806.05264
ete , "~ arXiv:1806.05264
ete , u p: arXiv:1806.05264

200 400 600 800 1000 1200
mass scale [GeV]

Selection of observed limits at 95% C.L. (theory uncertainties are not included). Probe up to the quoted mass limit for light LSPs unless stated otherwise.
The quantities AM and z represent the absolute mass difference between the primary sparticle and the LSP, and the difference between the intermediate
sparticle and the LSP relative to AM, respectively, unless indicated otherwise.
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sSummary
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ATLAS and CMS have a rich electroweak SUSY search program
— Strong constraints on electroweak SUSY parameter space

CMS July 2018 [
i f Y res . N -
e ey oY Te March 2019 ATLAS Preliminary  Vs=8,13 TeV, 20.3-139 5"  Observed limits at 95% CL
~ pp — 45t > 700 ! T E ' — %% via
PP — RIKE — Lol — w90 ae;m:ems.osm 10 = m(l/%/ %) =%[ m( %411 )+, iZ )] - _ v ol
> 3¢ + 2£ same-sign: arXiv:1709.054  te—mt — B 1 —
- — — — aLrXiv:1509.O7152

>30+2¢ ign: arXiv:1709.054 -
same-sign: arXiv 3 — 600 .

PP — X3X; — Tl — TvelRIRY| B8/ arXivi1709.05406 >3 ] ATLAS-CONF-2019-008
3¢/my: arXiv:1709.05406 v — - =T /v, 2
30/my: arXiv:1709.05406 e — K n arXiv:1407.0350
PP — X3Xi — TvrT — TvrTXXY |13 8)m: arXivi1709.05406 500— — arXivi1708.07875
PP — X3x: — WHRR? | S 80/7, + 2¢ same-sign: arXiv:1709. — ] —_— WW 2|
1e+jets: arXi — arXiv:1403.5294
B =5 y4: arXivii709.00384 — ATLAS-CONF-2019-008
combined: arXiv:1801.03957;1706.099: 400 .

o
H X%, Via

= /v 218l
—] arXiv:1509.07152
arXiv:1803.02762
1 —wz 213
arXiv:1403.5294
—] arXiv:1712.08119

PP — X3%: — WZRIX? | 22 opposite-sign: arXiv:1709.08908
3¢: arXiv:1709.05406
2¢ soft: arXiv:1801.01846 AM =20 GeV 300
combined: arXiv:1801.03957;1709.089
PP — X397 — WZ/HXI%3 | combined: arXiv:1801.03957
PP — X35 /RIXE, X5 /X3 — (W*/2*)X9 | 22 softs arXivil801.01846 higgsino simapl
200

PP — ik

PP — XXX — W 2¢ opposite-si — Xiv:1803.02762
PP — Xiki K — (v /t5) — fvX?)| 2¢ opposite-sign: arXiv:1807.07799 B ! fV- .
PD —» TR s (Fufr5) — 107! A OS 1 OO — arXiv:1806.02293

- —— Wh Ibb+2jbb+yy+FF

Pp — 7 — arxiv:1812.09432
PP — fuymlm, £ — €52 e e s anXivi1s06105264 0 L L L . L 0 i
PP — fufu, T — (39| ¥, s arXivi1806.05264 200 400 600 800 1000 1200 XqX1/%q %o VI

pp — Enlr, f — 630 | &6, i i~ arXiv:1806.05264

TV, &
arXiv:1708.07875

m(%;, %, ) [GeV]

0 200

Selection of observed limits at 95% C.L. (theory uncertainties are not included). Probe up to the quoted mass limit for light LSPs unless stated otherwise.
The quantities AM and z represent the absolute mass difference between the primary sparticle and the LSP, and the difference between the intermediate
sparticle and the LSP relative to AM, respectively, unless indicated otherwise.
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sSummary

ner-»

ATLAS and CMS have a rich electroweak SUSY search program
— Strong constraints on electroweak SUSY parameter space

CMS Integrated Luminosity Delivered, pp, Vs = 13 TeV

- 80_ I I I T T I I I I T T ] Data included from 2015-06-03 08:41 to 2018-10-26 08:23 UTC
O - . . . . 100 ‘ ‘ — ‘ ‘ ‘ 100
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Both experiments have a lot more data on tape ! Stay tuned !
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Stau limits

35.9 b (13 TeV)

5 -
10 pp—>TT, T tif, m(zg) =10 GeV E
4 ;
10 — Observed . 68% expected 3
10°) — +15.d. e 95% expected 3
== Oncosni * 1 S-G- o expecte 3
10 4
10
1 Maximally-mixed scenario
[ S SRR VRN RO e
100 150 200 250 300 350 400
m. [GeV]
T
CcMS 35.9 b (13 TeV)
T T T T T
10 PP—TT, T 1), M(7) = 30 GeV E
10* — b o =
served 68% expected 3
3 i
10 e 95% expected 3
10° 5
10
1 Maximally-mixed scenario
coov e e e e Ly T
100 150 200 250 300 350 400
m. [GeV]
T
CcMS 35.9 b (13 TeV)
U L o B RN
10 PP—TT', T ;) M(7}) =50 GeV
10 _ o -
Observed 68% expected 3
10° — 1 5.d. eeer 95% €X E
== Oy o = 1 8.0 b expected 3
10° 4
10

Maximally-mixed scenario

100 150 200 _ 250 300 350 400
m_[GeV]

Matthew Gignac (SCIPP)

m%o [GeV]

mio [GeV]

CMS

) _—
PP — %%, — TV

35.9 fb™ (13 TeV)

500

Bag —17)=1,m =0.5m_+0.5m,

1

theory NLO+NLL excl.

==0Observed = 1 s.d.

400 Expected leptonic

== Expected = 1 s.d.
RAERES Expected all-hadronic

300

200

100

S

ol ) 1 R

100 200 300 400 500 600 700 800
mg-=mgo [GeV]

CMS 35.9 b (13 TeV)

Ll

|

107

107

95% CL upper limit on cross section [pb]

—_
(=]
b

450 —
PP = %%,
400| B(7; —%v,)= 0.5, B, — ¥,1)= 0.5, m_=0.5m_+0.5m,,

350 ==Observed = 1 :s.d.‘heory NLO+NLL excl.
e T Expected leptonic
===Expected = 1 s.d,
300 P P _...-. Expected all-hadronic
250 =

200

150

100

LI T[T i rrrrprt

50

\
1
v
1
1
'
? \

o IR R L

\\\HH‘ 1 \llHH‘ 1

Ll

100 200 300 400 500 600

I
A

700
M- [GeV]

107

95% CL upper limit on cross section [pb]

n>r-»




Compressed results

ner-»

Observations in agreement with predictions

10* ATLAS % Total SM Fake/nonprompt [l Z(—tv)+jets Others
\s=13TeV, 36.1 b

¢ Data if, single top Diboson

— Shape fit in dil-epton
invariant mass m;

- Sensitivity to a range
of mass splittings!

— Shape fit stransverse
mass M+,

- Bound from above by
slepton mass m(l)

>0

SRee-m, [GeV] | SRuu-m [GeV] SRee-miY° [GeV] SRW-m}gO [GeV]

miss

m;’;’v (p'élz‘l’ p?’ pT ) = n(};n (max [mT (pi& qr, m,\{) ,mr (péZa pI'II*IiSS —dqr, mX)])
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Light-flavour jet rejection

Run-2 / Run-1
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March 18, 2019 Matthew Gignac (SCIPP)

23

n>r-=>»



= GMSB d

iphoton limits
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GMSB event selection

n>r-»

Cut CRWZ CR Zy VR Zy VR jets SR
Pass triggers and vetos v’ v’ v’ v’ v’

2 signal leptons v’ v’ v’ v’ v’

At least 1 signal photon | > 25 GeV(electron) | > 25 GeV > 25 GeV > 25 GeV > 25 GeV
mygn 81-101 GeV 81-101 GeV | 81-101 GeV | 85-120 GeV | 81-101 GeV
E‘Tniss > 95 GeV 20-35GeV | 35-70GeV | > 35GeV > 95 GeV
Bal,, <0.2 <02 <0.2 - <0.2
A¢€€,7E¥1iss >2.8 - - <22 > 2.8
Ap(L,€) <14 <20 <20 - <14

March 18, 2019
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= Searches for Wh using 2-3 leptons + MET, h > WW/Z2Z/t .,  , /.

= Backgrounds estimated from data and MC: e
— Non-prompt leptons from heavy flavor jets = data-driven matrix method » b h\‘v ‘
— Charge flip probability extracted from Z->ee events vs p; and n !
Real backgrounds from WZ and ZZ production - MC estimate validated in VRs

Events / 60 GeV

[2) T T
S 10* _E ATLAS ® Data Eww M Others
kT = \s=13TeV, 36.1 fo' ~TotaisM [Jzz [ Higgs SM
3l [ ]Non-prompt [_]ttv [ Triboson
10° = .
= Ewz [l Charge flip
10? E-
10
1
B .
ﬁ 6‘ e e B
el -
g | B
c D _
'8
=° VRSS-j1 VRSS-j23 VR3L-offZ-highMET
Good agreement in all validation regions
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Wh lepton SRs

Olbb

Variable | SRHad-High SRHad-Low
Ivlepton =0 =0
Njet (p > 30 GeV) €[4, 5] € [4, 5]
Ag > 0.4 > 0.4
E;“iss [GeV] > 250 > 200
meg [GeV ] > 900 > 700
my,j; [GeV] € [105,135] € [105,135]
mgg [GeV] € [75,90] € [75,90]
mct [GeV] > 140 > 190
m2™ [GeV] > 160 > 180
1lyy

Variable | SR1Lyy-a SRILyy-b

N, =2

Py [GeV] > (40,31)

Ivlepton =1

Pt [Gev] >25

E™sS [GeV] > 40

Adw n > 2.25

my, [GeV] € [120, 130]

Np.jet (pr > 30 GeV) =0

"‘q;,” [GeV] > 150

my " [GeV] > 140 € [80, 140]

my [GeV] > 110 <110
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Variable \ SR1Lbb-Low SR1Lbb-Medium SR1Lbb-High
Ivlepton =1
Pt [GeV] > 27
Njet (pT > 25 GeV) =2o0r3
Nb-jet =2
EDMiss [GeV] > 200
mct [GeV] > 160
mr [GeV] € [100, 140] € [140,200] > 200
my; [GeV] € [105, 135]
Variable | SRSS-j1  SRSS-j23
Al]gg <15
Niet (pr >20GeV) | =1 =2or3
Nb-‘e =0 =0
ETS [Gev) S0 >0 O Ieptons
mr [GeV] > 140 > 120
e [GeV] > 260 > 240
Mej(i) [GeV] < 180 < 130
mr2 [GCV] > 80 > 70
Variable | SR3L-SFOS-0Ja SR3L-SFOS-0Jb SR3L-SFOS-1J
Njet (pr > 20 GeV) | =0 =0 >0
c{mar =0 =0 =0
EDS [GeV] € [80,120] > 120 > 110
min [GeV] > 110 > 110 > 110
mizin >20GeV, ¢ [81.2,101.2] >20GeV, ¢ [81.2,101.2] > 20 GeV, ¢ [81.2,101.2]
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WZ Corridor SRs

[y (GeV) | Mr (GeV) | pi (GeV) | Hr < 100GeV [ 100 < Hr < 200GeV | Hr > 200GeV |

[y (GeV) | Mr (GeV) [ pi (GeV) | Hr < 100GeV | 100 < Hr < 200GeV | Hr > 200GeV | 50-100 SR 01
50-100 175 £ 20 166 0-100 100-150 SR 02 SR12
0-100 100-150 27 +4 23 BLe 4 150-200 SR 03
150200 5+1 6 >200 SR 04
>200 25+08 1 50-100 SR05
50-100 50 £ 8 56 0-75 100-160 | 100-150 SR 06 SR 13
0-75 100-160 | 100-150 2+£3 3 10+3 13 >150 SR07
>150 12+04 1 50-100 SR 08
50-100 12+2 13 100-150 SR 09
>160 100-150 11+£3 14 642 1 =160 150—200 SR 10 SR 14
- 150-200 2.6 +09 2 >200 SR 11
2200 12£05 ! 50-100 (WZCR) SR27 SR 40
50-100 (WZCR) 279+34 250 310+ 40 292 100-150 SRS SR8
100-150 | 286 £44 260 | 87 £ 13 81 150200 SRIE SR
0-100 ;g&‘;gg 62201154 f(l) 286 =5 ig 81418 69 0-100  —550-250 SR17 SR30 SR41
250-350 BE6 23 250-350 SR18 SR 31 SR 42
S350 16 -4 9 6+1 5 1BE3 3 >350 SR 43
50-100 | 321+42 297 | 54+8 49 B5L6 45 50-100 SR19 SR 32 SR 44
100150 | 50£14 38 | 11+3 1 4E£3 12 }gg:;gg 2§ §(1J gg gz 2§ ig
150200 5£2 2 | 22+09 2 1+2 5
75-105 | 100-160 556555 19108 1 75-105 | 100160 —550-550 SR47
250300 | 1.1+05 2 | 05+04 2 18£08 2 250-300 SR 22 SR 35 SR 48
>300 10£05 1 >300 SR49
50-100 25+£6 18 | 6+£2 5 9+3 12 50-100 SR 23 SR 36 SR50
100-150 | 12+5 13 | 30+13 2 if2 2 100-150 SR 24 SR 37 SR 51
~160 150200 5£2 5 | 11+£04 0 20£07 2 160 150-200 SR25 SR 38 SR 52
= 200-250 1.5+07 2 = 200-250 SR 53
250-300 4+£2 2 | 09+04 3 06+03 1 250-300 SR 26 SR 39 SR 54
>300 1.1+05 1 >300 SR 55
0-100 >50 173 + 21 170 =100 =50 SR56
2105 | 100-160 | =250 stz 28 >105 | 100-160 >50 SR’57
2160 250 23+6 12 B >160 >50 SR 58
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= ATLAS limits from 8 TeV data using 20.1 fb-! of data
= BDT trained to separate signal from backgrounds
= Exclude stau (left+right) mass of 108 GeV for a massless LSP!

Simplified Model: T T —> 2 x T,

- Vs =8TeV, 20.1 fb" I Top quark ]

E ryrrrrrrrrrr T T T T Ty Ty T T T T T T T T T T
a 10g
— F —e— Observed 95% CL
5 E ° ATLAS
[ = = Expected 95% CL
15 BB NLO Theory (10) V5=8 TeV, 20.1 fb”

Events / 0.05
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o[
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r 1 1
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