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Mo/va/on	  
•  Supersymmetry	  is	  the	  only	  proposed	  extension	  of	  space-‐/me	  symmetry	  

February	  18,	  2015	   MaKhew	  Gignac	  (TRIUMF/UBC)	   2	  

 [GeV]
1
±r¾, 

2
0r¾

m
100 150 200 250 300 350 400

 [G
eV

]
0 1r¾

m

0

50

100

150

200

250

300

0
1r¾

 < 
m

0
2r¾m

Z
 = 

m
1

0
r¾

 - m
2

0
r¾m

1
0
r¾ = 2m

2
0
r¾m

0
2

r¾
 = m±

1
r¾m

1
0

r¾ (*) Z
1
0

r¾ (*) WA 0
2

r¾ ±
1

r¾

ATLAS
=8 TeVs, -1 L dt = 20.3 fb0 =8 TeVs, -1 L dt = 20.3 fb0

)theory
SUSYm1 ±Observed limit (

)expm1 ±Expected limit (

 = 7 TeVs, -1ATLAS 4.7 fb
All limits at 95% CL

 [GeV]
1
±r¾, 

2
0r¾

m
100 200 300 400 500 600 700 800

 [G
eV

]
0 1r¾

m

0

100

200

300

400

500

600

0
1r¾

 < 
m

0
2r¾m

1
0
r¾ = 2m

2
0
r¾m

0

2
r¾

 = m±

1
r¾m

)/20

2
r¾

 + m0

1
r¾

m = (
 Ll

~ m

)i i¾l (Ll
~ i¾), l i i¾l(Ll

~ i Ll
~ A 0

2r
¾ ±1r

¾

0
1r

¾) i i l l (0
1r

¾ i l A

ATLAS
=8 TeVs, -1 L dt = 20.3 fb0 =8 TeVs, -1 L dt = 20.3 fb0

)theory
SUSYm1 ±Observed limit (

)expm1 ±Expected limit (

 = 7 TeVs, -1ATLAS 4.7 fb
All limits at 95% CL

JHEP	  04	  (2014)169	  

–  Provides	  a	  dark	  maKer	  candidate	  	  
–  Unifica/on	  of	  forces	  at	  the	  GUT	  scale	  

•  EWK	  SUSY	  remains	  very	  promising	  channel	  
–  Par/cles	  are	  expected	  to	  be	  light	  
–  Dis/nct	  and	  clean	  leptonic	  final	  states	  	  

•  ATLAS	  has	  already	  performed	  searches	  for	  EWK	  SUSY	  decaying	  
through	  sleptons	  or	  a	  Z	  boson	  
–  This	  poster	  presents	  the	  first	  search	  for	  EWK	  SUSY	  decaying	  through	  a	  125	  GeV	  

Standard	  Model	  Higgs	  boson	  



Searches	  for	  SUSY	  with	  a	  Higgs	  boson	  
•  Three	  channels	  are	  explored,	  decaying	  through	  Wh	  
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•  1	  lepton	  +	  2	  b-‐tagged	  jets	  
–  K	  and	  W+jets	  dominant	  backgrounds	  
–  Backgrounds	  supressed	  with	  mT	  and	  mCT	  

•  1	  Lepton	  +	  2	  photons	  
–  Misreconstructed	  leptons	  and	  jets	  

dominant	  background	  
–  Data	  driven	  background	  es/ma/on,	  similar	  

to	  SM	  higgs	  to	  photons	  discovery	  	  

•  2	  same	  sign	  leptons	  +	  jets	  
–  WZ	  and	  misiden/fied	  leptons	  are	  the	  

dominant	  backgrounds	  
–  Semi	  data-‐driven	  back	  es/mate	  	  
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Interpreta/on	  of	  results	  

•  No	  excess	  above	  Standard	  Model	  predic/ons	  was	  
observed	  in	  any	  channel	  

•  Results	  are	  interpreted	  in	  the	  context	  of	  simplified	  
SUSY	  models	  
–  All	  three	  analyses	  plus	  the	  3L	  Wh	  search	  were	  

sta/s/cally	  combined	  
–  Limits	  are	  set	  at	  the	  95%	  CL	  on	  the	  possible	  

masses	  of	  charginos	  and	  neutralinos	  
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