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A	  classic	  SUSY	  signature	  
u  Jets	  +	  MET	  is	  
bread	  and	  
bu:er	  physics	  
for	  a	  hadron	  
collider	  

u  This	  talk:	  
u  Give	  flavor	  of	  
state	  of	  the	  
art	  

u  Explore	  
what’s	  next	  
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Wide	  range	  of	  models	  
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SUSY:	  2j,0b	  

SUSY:	  2j,2b	  

SUSY:	  6j,2b	  

SUSY:	  4j,0b	  

SUSY:	  12j,4b	  

SUSY:	  8j,0b	  

Direct	  DM:	  2j,2b	  

Direct	  DM:	  2j,0b	  



Aiming	  for	  inclusiveness	  

u  Binning	  in	  sensi=ve	  variables	  instead	  of	  cu`ng	  
u  Helps	  preserve	  sensi=vity	  to	  less	  extreme	  kinema=cs	  signals	  
u  	  Improves	  signal/background	  in	  =ghter	  regions,	  too	  
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Bin	  in	  everything!	  
u  Also	  gain	  by	  binning	  in	  number	  of	  jets	  and	  
number	  of	  b-‐jets,	  where	  different	  models	  peak	  in	  
different	  places	  

5/19/17	   Keith	  Ulmer	  -‐	  Mitchell	  Ins=tute	   5	  



Sensi=ve	  to	  wide	  range	  of	  models	  
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But	  end	  up	  with	  lots	  of	  bins!	  
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How	  to	  make	  this	  tractable?	  
u  Go	  back	  to	  the	  original	  idea	  of	  single	  count	  
search	  regions:	  “Aggregate	  regions”	  
u  Lose	  some	  in	  sta=s=cal	  sensi=vity,	  but	  gain	  in	  
intui=on	  
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Aggregate	  region	  results	  
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What	  if	  you	  want	  it	  all?	  

u  Now	  provide	  
full	  covariance	  
matrix	  for	  
background	  
predic=ons	  in	  
all	  174	  bins	  

u  Allows	  for	  
complete	  
reinterpreta=on	  
for	  any	  model	  
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The	  future	  of	  hadronic	  SUSY	  searches	  
u  Inclusive	  hadronic	  SUSY	  searches	  are	  now	  very	  
mature	  
u  Strong	  background	  measurement	  techniques	  
u  Very	  inclusive	  approach	  
u  Adding	  luminosity	  helps,	  but	  only	  slow	  gains	  at	  
this	  point	  

u  Most	  fruinul	  approach	  at	  this	  point	  is	  to	  probe	  
new	  corners	  of	  search	  space	  
u  Compressed	  signatures	  (ex.	  R.	  Castello)	  
u  Electroweak	  produc=on	  (ex.	  L.	  Shchutska)	  
u  Boosted	  searches	  (ex.	  Z.	  Wu)	  
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Hadronic	  EW	  search	  
u  Electroweak	  SUSY	  typically	  dominated	  by	  final	  states	  
with	  leptons	  from	  W	  or	  Z	  decays	  

u  But	  the	  new	  EW	  boson	  in	  town	  likes	  to	  decay	  to	  jets	  
u  “Yesterday’s	  discovery	  is	  today’s	  background,	  and	  
tomorrow’s	  calibra=on”	  
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Higgsino	  search	  

u  Select	  pairs	  of	  b-‐
jets	  with	  small	  
mass	  difference	  

u  Can	  exploit	  
peaking	  Higgs	  
mass	  for	  signal	  to	  
reject	  
background	  

u  4b	  signature	  
dominated	  by	  :	  
with	  fake	  b-‐tags	  
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Higgsino	  exclusion	  
u  Exclude	  wide	  range	  of	  Higgsino	  masses	  

u  Standard	  SMS	  caveats:	  assuming	  100%	  BF	  to	  H,LSP	  
and	  presence	  of	  light	  Golds=no	  
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Conclusions	  
u  Hadronic	  SUSY	  searches	  are	  a	  real	  workhorse	  
for	  LHC	  physics	  program	  

u  Sensi=vity	  to	  many	  new	  physics	  models,	  yet	  
no	  signs	  of	  beyond-‐SM	  contribu=ons	  yet	  

u  Next	  steps	  are	  to	  move	  into	  corners	  not	  yet	  
explored…	  

u  …	  and	  there	  are	  many	  more	  corners	  to	  
explore!	  
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