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Outline	
  

•  What	
  have	
  we	
  seen?	
  
•  What	
  do	
  we	
  know	
  about	
  the	
  new	
  parDcle?	
  

•  What	
  do	
  not	
  we	
  know	
  about	
  the	
  new	
  parDcle?	
  

•  Why	
  do	
  not	
  we	
  see	
  it	
  in	
  the	
  bb	
  and	
  	
  G	
  channel?	
  

•  Could	
  it	
  be	
  a	
  Fermiophobic	
  boson?	
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What	
  are	
  we	
  seeing?	
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5σ	
  
6σ	
  

What	
  is	
  the	
  difference	
  for	
  ATLAS	
  and	
  CMS?	
  



What	
  are	
  we	
  seeing?	
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5σ	
  
6σ	
  

Main	
  difference	
  WW	
  channel	
  
CMS	
  	
  	
  	
  	
  1.6	
  σ	
  	
  	
  	
  
ATLAS	
  	
  2.8	
  σ	
  



Signal	
  strengt	
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Signal	
  strength	
  (µ)	
  =	
   	
  	
  
(signal	
  rate	
  from	
  fit	
  to	
  data)	
  /	
  
(expected	
  SM	
  signal	
  rate	
  at	
  given	
  mH)	
  

µ=1.2±0.3	
  at	
  mH=126.5	
  GeV	
  µ=0.87±0.3	
  at	
  mH=125	
  GeV	
  



Three	
  most	
  sensiDve	
  channels	
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S/B	
  =	
  O(0.1)	
  

S/B	
  =	
  O(0.1)	
  

S/B	
  =	
  O(1)	
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ProjecDon	
  for	
  	
  signal	
  strength	
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What	
  do	
  we	
  know	
  about	
  it?	
  
•  It	
  appeared	
  in	
  the	
  SM	
  Higgs	
  searches	
  
•  Its	
  mass	
  is	
  around	
  125-­‐126	
  GeV	
  

•  It	
  is	
  a	
  boson	
  
– There	
  is	
  no	
  way	
  that	
  a	
  fermion	
  with	
  an	
  odd	
  spin	
  
produce	
  just	
  two	
  bosons	
  	
  

•  It	
  is	
  not	
  a	
  spin	
  one	
  parDcle	
  	
  
– You	
  can	
  imagine	
  a	
  Higgs	
  producing	
  two	
  photons	
  with	
  
opposite	
  spin	
  giving	
  you	
  a	
  cero	
  spin	
  parDcle,	
  or	
  having	
  
both	
  same	
  spin	
  and	
  giving	
  you	
  a	
  two	
  spin	
  parDcle.	
  But	
  
there	
  is	
  no	
  combinaDon	
  possible	
  for	
  one	
  spin	
  parDcle	
  
without	
  an	
  extra	
  parDcle.	
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  Benchmark:	
  SM	
  Higgs	
  producDon	
  

9	
  

Gluon	
  fusion	
  
(dominant	
  	
  at	
  LHC)	
  

Vector	
  boson	
  fusion	
  

Associated	
  
producDon	
  with	
  Z/W	
  

Associated	
  producDon	
  
with	
  top	
  

Not	
  jets	
  in	
  the	
  event	
  or	
  jets	
  that	
  
do	
  not	
  saDsfies	
  the	
  VBF	
  tag	
  

Higgs	
  decay	
  plus	
  a	
  W/Z	
  decay	
  

Higgs	
  decay	
  plus	
  a	
  G	
  decay	
  



Table	
  of	
  SM	
  Higgs	
  Searches	
  Categories	
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Example:	
  H	
  →	
  γγ	
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SM	
  Higgs	
  Searches	
  Categories	
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CMS	
  



ATLAS	
  SM	
  Higgs	
  Searches	
  Categories	
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ATLAS	
  SM	
  Higgs	
  Searches	
  Categories	
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Table	
  of	
  SM	
  Higgs	
  Searches	
  Categories	
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Proposal	
  –	
  compaDbility	
  with	
  SM	
  Higgs	
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AssumpDons	
  and	
  LimitaDons	
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Test	
  WW/ZZ	
  symmetry	
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Test	
  compaDbility	
  

9/14/12	
   Isabel	
  Pedraza-­‐XVMSPF	
   19	
  



ProjecDon	
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Why	
  do	
  not	
  we	
  see	
  it	
  in	
  H	
  →	
  τ+τ	
  -­‐?	
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H	
  →	
  τ+τ-­‐	
  	
  



Analysis performed over 0, 1 and 2 jet categories,	


with highest sensitivity coming from the 2 jet VBF category	



H	
  →	
  τ+τ	
  -­‐	
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H	
  →	
  τ+τ	
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Why	
  we	
  do	
  not	
  see	
  it	
  in	
  	
  
W/Z	
  ,	
  H→	
  bb?	
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W/Z	
  H,	
  H	
  →	
  bb	
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Background estimation: 
•  Two main backgrounds: 

W+jets and Top  
–  estimated from MC 
–  normalization from data 

•  QCD from data-driven method 
reversing lepton ID cut 

•  Other backgrounds from MC 

Main systematic uncertainties: 
•  B-tagging efficiency 
•  Jet energy scale and resolution 



W/Z	
  H,	
  H	
  →	
  bb	
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W/H	
  ,	
  H→	
  bb	
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Could	
  it	
  be	
  a	
  Fermiophobic	
  Higgs?	
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Is	
  it	
  Fermiophopic?	
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Summary	
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BACKUP 



What	
  is	
  signal	
  strength?	
  
Expected	
  Background	
  	
   Expected	
  shape	
  of	
  the	
  signal	
   data	
  

Assuming	
  the	
  value	
  coming	
  from	
  the	
  
benchmark	
  model	
  	
  
(Higgs	
  searches	
  the	
  SM	
  cross	
  secDon)	
  

MulDplying	
  the	
  benchmark	
  model	
  
quanDty	
  by	
  a	
  factor	
  X	
  (signal	
  strength)	
  

Basic	
  idea	
  more	
  complicated	
  
in	
  pracDce	
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Main	
  ATLAS	
  search	
  strategy	
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Main	
  CMS	
  search	
  strategy	
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VBF	
  producDon	
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W/Z	
  H	
  ,	
  H→	
  bb	



•  Would	
  allow	
  the	
  direct	
  measurement	
  of	
  the	
  Higgs	
  mass	
  and	
  Higgs	
  to	
  quark	
  
coupling	
  

•  H→bb	
  dominant	
  decay	
  at	
  low	
  mass,	
  	
  
	
  	
  but	
  large	
  background	
  from	
  W/Z+jets,	
  and	
  Top	
  

•  Three	
  channels	
  studied:	
  
•  Mass	
  range:	
  110	
  –	
  130	
  GeV	
  
•  Expected	
  exclusion	
  is	
  around	
  	
  2.5	
  to	
  4.9	
  Dmes	
  the	
  SM	
  cross	
  secDon	
  

39	
  

ZH→ l+l−bb,WH→ lvbb, ZH→ vvbb

Signal:	
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Signal	
  strength	
  got	
  by	
  channel	
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TesDng	
  couplings	
  to	
  fermion/boson	
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H	
  →	
  τ+τ-­‐	
  	
  


