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The	
  Analysis	
  in	
  Brief	
  
•  Search	
  for	
  H+cs	
  from	
  top	
  

decays	


•  Look	
  for	
  second	
  peak	
  in	
  W	
  di-­‐

jet	
  mass	
  distribuHon	
  
•  Semi-­‐leptonic	
  events:	
  	
  

–  lepton	
  (e/µ)	
  
–  Neutrino	
  (ETmiss)	
  
–  4	
  jets	
  	
  
–  2	
  b-­‐jets	
  

•  Use	
  a	
  kinemaHc	
  χ2	
  fiZer	
  to	
  fully	
  
reconstruct	
  the	
  Zbar	
  events	
  

•  In	
  doing	
  so	
  we	
  improve	
  the	
  di-­‐
jet	
  mass	
  resoluHon	
  and	
  
increase	
  the	
  separaHon	
  power	
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Object	
  SelecHon	
  
•  Exactly	
  one	
  muon	
  ||	
  
electron	
  pT>20GeV	
  

•  MET>20GeV	
  (muon)	
  
||	
  MET>35GeV	
  
(electron)	
  

•  ≥4	
  jets	
  with	
  
ET>25GeV	
  and	
  |η|
<2.5	
  

•  ≥1	
  jet	
  b-­‐tagged	
  
•  Event	
  required	
  to	
  
pass	
  high	
  pT	
  single	
  
lepton	
  trigger	
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The	
  analysis	
  uses	
  all	
  of	
  the	
  main	
  ATLAS	
  sub-­‐detectors	
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χ2	
  FiZer	
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•  Reconstruct	
  the	
  whole	
  Zbar	
  event	
  
using	
  a	
  χ2	
  fiZer	
  

•  Allow	
  measured	
  pT	
  values	
  to	
  vary	
  
within	
  their	
  uncertainHes	
  

•  Remove	
  badly	
  reconstructed	
  top	
  events	
  
including	
  background	
  using	
  χ2	
  value	
  

•  FiZed	
  di-­‐jet	
  mass	
  distribuHons	
  with	
  a	
  	
  
χ2	
  <	
  20	
  cut	
  are	
  used	
  as	
  signal	
  and	
  
background	
  templates	
  

Fit	
  and	
  
χ2<20	
  cut	
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Event	
  Yields	
  

Channel	
   Muon	
   Electron	
  

Zbar	
   156	
   108	
  

W+jets	
   16	
   9	
  

QCD	
  mulH-­‐jet	
   11	
   6	
  

Other	
   8	
   5	
  

SM	
  Total	
   191	
   129	
  

Data	
  2010	
  (35pb-­‐1)	
   193	
   130	
  

•  Observe	
  good	
  agreement	
  with	
  the	
  data	
  from	
  standard	
  
model	
  MC	
  and	
  data	
  driven	
  backgrounds	
  aker	
  all	
  cuts	
  

•  χ2	
  output	
  for	
  both	
  channels	
  combined	
  in	
  good	
  agreement	
  
with	
  the	
  data	
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  ValidaHon	
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  Muon	
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Data	
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  BR(t-­‐>H+b)	
  Limits:	
  
Likelihood	
  

•  We	
  define	
  a	
  likelihood	
  
funcHon	
  where	
  	
  
–  ni	
  observed	
  events	
  in	
  

each	
  bin	
  
–  νi	
  is	
  the	
  expected	
  number	
  

of	
  events	
  in	
  each	
  bin	
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•  Increases	
  signal	
  
contribuHon	
  as	
  the	
  
BR(t-­‐>H+b)	
  increases	
  

•  Decreases	
  the	
  
standard	
  model	
  
contribuHon	
  as	
  the	
  
BR(t-­‐>H+b)	
  increases	
  

•  Independent	
  	
  	
  	
  	
  
of	
  signal	
  BR	
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JES minus

SystemaHcs	
  
•  SystemaHc	
  uncertainHes	
  are	
  

included	
  via	
  the	
  σmi	
  nuisance	
  
parameters	
  

•  They	
  are	
  constrained	
  in	
  the	
  LH	
  via	
  
the	
  αj	
  gaussian	
  terms	
  

•  For	
  each	
  systemaHc	
  we	
  define	
  a	
  
±1σ	
  distribuHon	
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Expected	
  Limits	
  
•  We	
  assume	
  no	
  evidence	
  of	
  a	
  charged	
  Higgs	
  
•  Limits	
  have	
  been	
  produced	
  of	
  the	
  form	
  CLs+b	
  with	
  a	
  power	
  constraint	
  
•  We	
  set	
  an	
  expected	
  upper	
  limit	
  on	
  the	
  BR(t-­‐>H+b)	
  from	
  the	
  results	
  of	
  1000	
  pseudo	
  

experiments	
  	
  
–  Pseudo	
  data	
  created	
  from	
  SM	
  templates	
  with	
  BR(t-­‐>H+b)	
  =	
  0	
  

•  The	
  -­‐2σ	
  band	
  is	
  removed	
  as	
  per	
  the	
  power	
  constrained	
  limit	
  prescripHon	
  

mH+(GeV)	
   90	
   110	
   130	
  

Expected	
  upper	
  limit	
  	
  
BR(t-­‐>H+b)	
  stat.	
  only	
  

16%	
   11%	
   9%	
  

Expected	
  upper	
  limit	
  	
  
BR(t-­‐>H+b)	
  stat.+syst	
  

23%	
   13%	
   14%	
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Expected	
  Results	
  
•  In	
  the	
  data	
  sample	
  of	
  35pb-­‐1	
  	
  	
  	
  	
  

we	
  observe	
  323	
  events	
  in	
  data	
  
aker	
  all	
  cuts	
  

•  We	
  observe	
  the	
  data	
  to	
  be	
  
consistent	
  with	
  SM	
  expectaHons	
  

•  We	
  have	
  set	
  expected	
  limits	
  at	
  
three	
  mass	
  points	
  90,	
  110	
  and	
  
130GeV	
  with	
  1000	
  pseudo	
  
experiments	
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Summary	
  
•  We	
  search	
  for	
  a	
  non-­‐SM	
  

scalar	
  charged	
  Higgs	
  boson	
  
in	
  semi-­‐leptonic	
  Zbar	
  decays	
  

•  Search	
  for	
  a	
  secondary	
  peak	
  
in	
  the	
  di-­‐jet	
  mass	
  peak	
  
corresponding	
  to	
  the	
  decay	
  
t-­‐>H+b	
  at	
  various	
  	
  mH+	
  

•  Produced	
  a	
  set	
  of	
  expected	
  
upper	
  limits	
  on	
  the	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
BR(t-­‐>H+b)	
  with	
  95%	
  CL	
  

•  Expect	
  to	
  be	
  compeHHve	
  
with	
  exisHng	
  Tevatron	
  limits	
  

•  Observed	
  limits	
  will	
  arrive	
  
shortly….	
  

•  Watch	
  this	
  space!!!	
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mH+(GeV)	
   Expected	
  95%	
  limit	
  BR(t-­‐>H+b)	
  

90	
   23%	
  

110	
   13%	
  

130	
   14%	
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Trigger	
  
•  Following	
  the	
  Top	
  group’s	
  trigger	
  	
  MC	
  and	
  Data	
  
•  Muon	
  
– MC	
  :	
  EF_mu13_Hght	
  
– Data	
  :	
  

•  E4-­‐F 	
   	
  :	
  EF_mu10_MSonly	
  	
  
•  G1-­‐G5 	
  :	
  EF_mu13	
  	
  
•  Since	
  G6 	
  :	
  EF_mu13_Hght	
  Electron	
  

•  Electron	
  
– MC	
  :	
  EF_e15_medium	
  
– Data	
  :	
  

•  Since	
  E4:	
  EF_e15_medium	
  

A	
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Previous	
  Pub	
  Notes	
  

•  These	
  notes	
  follow	
  the	
  same	
  analysis	
  but	
  with	
  
two	
  b-­‐tags	
  

•  ATLAS-­‐PHYS-­‐PUB-­‐2010-­‐009	
  
– 7TeV	
  expected	
  results	
  

•  ATLAS-­‐PHYS-­‐PUB-­‐2010-­‐006	
  
– 10TeV	
  expected	
  results	
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Full	
  Event	
  Cuts	
  

•  Full	
  cuts	
  are	
  as	
  follows;	
  
–  Exactly	
  one	
  electron	
  pT>20GeV	
  ||	
  exactly	
  one	
  muon	
  pT>20GeV	
  
–  MET>20GeV	
  (muon)	
  ||	
  MET>35GeV	
  (electron)	
  
–  Mt(W)+MET>60GeV	
  (muon)	
  ||	
  Mt(W)>25GeV	
  (electron)	
  
–  ≥4	
  jets	
  with	
  ET>25GeV	
  and	
  |η|<2.5	
  
–  ≥1	
  jet	
  tagged	
  with	
  SVO>5.85	
  
–  Reject	
  events	
  with	
  loose	
  bad	
  jets	
  pT>20GeV	
  
–  Require	
  primary	
  vertex	
  with	
  #tracks>4	
  
–  Event	
  required	
  to	
  pass	
  high	
  pT	
  single	
  lepton	
  trigger	
  (and	
  lepton	
  

to	
  dR	
  match	
  trigger)	
  
•  Also	
  apply	
  lepton	
  ID,	
  trigger	
  efficiency	
  and	
  b-­‐tagging	
  scale	
  

factors	
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95%	
  CLs+b	
  PCLimits	
  
•  Limits	
  have	
  been	
  
produced	
  of	
  the	
  form	
  
CLs+b	
  with	
  a	
  power	
  
constraint	
  
– Do	
  not	
  allow	
  observed	
  
limit	
  to	
  go	
  below	
  -­‐1σ	
  
band	
  (16%	
  power	
  
constrained	
  limit)	
  

•  Calculated	
  on	
  a	
  test	
  
staHsHc	
  qB	
  based	
  on	
  a	
  
profile	
  likelihood	
  raHo	
  

D	
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