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Introduc2on	
  

Analysis	
  Details	
  

Results	
  and	
  Implica2on	
  

Outline 

q  Reference:	
  	
  

7	
  TeV	
  paper:(Published)	
  
Phys.	
  Rev.	
  D	
  90,	
  032004	
  –	
  Published	
  13	
  August	
  2014	
  

	
  
8	
  TeV	
  Analysis:	
  aiming	
  for	
  paper	
  
hFps://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP14022	
  

	
  
	
  
	
  	
  	
  



1

CHARACTERIZATION OF 900 FOUR-ANODE 
PHOTOMULTIPLIER TUBES FOR USE IN 2013 

HADRONIC FORWARD CALORIMETER 
UPGRADE

EMRAH TIRASEMRAH TIRASEMRAH TIRASEMRAH TIRAS
M.S. Thesis Defense Presentation

May 14, 2012

1

CHARACTERIZATION OF 900 FOUR-ANODE 
PHOTOMULTIPLIER TUBES FOR USE IN 2013 

HADRONIC FORWARD CALORIMETER 
UPGRADE

EMRAH TIRASEMRAH TIRASEMRAH TIRASEMRAH TIRAS
M.S. Thesis Defense Presentation

May 14, 2012

Hasan	
  Ogul	
   3	
  

IntroducBon	
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Muon Selection 

q  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  candidate	
  events	
  are	
  characterized	
  by	
  a	
  high	
  	
  	
  	
  	
  	
  	
  	
  muon	
  and	
  MET	
  due	
  to	
  the	
  
neutrino.	
  

	
  
q  Trigger:	
  	
  single	
  isolated	
  muon	
  trigger,	
  	
  	
  	
  	
  	
  	
  >24	
  GeV,	
  |η|<2.4	
  

	
  
q  Muon	
  iden2fied	
  by	
  hits	
   in	
  silicon	
  tracker	
  and	
  muon	
  detector,	
  global	
  track	
  fi[ng	
  chi-­‐

squared,	
  |dxy|,	
  isola2on…	
  

q  Sort	
  muons	
  by	
   	
   	
   	
   	
  and	
  the	
  leading	
  one	
  is	
  taken	
  as	
  the	
  W(μν)	
  candidate.	
  Require	
  the	
  
leading	
  muon	
  	
  	
  	
  	
  	
  	
  	
  >25	
  GeV,	
  |η|<2.4	
  and	
  to	
  trigger	
  the	
  event	
  .	
  
	
  

q  Reject	
  events	
  with	
  another	
  muon	
  with	
  	
  	
  	
  	
  	
  	
  >15	
  GeV.	
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Overview	
  of	
  the	
  analysis	
  

•  Aeer	
  the	
  selec2on	
  of	
  events,	
  Asymmetry	
  is	
  
measured	
  in	
  bins	
  of	
  muon	
  pseudorapidity	
  

[0,0.2],[0.2,0.4],[0.4,0.6],[0.6,0.8],[0.8,1.0],[1.0,1.2],[1.2,1.4],[1.4,1.6],
[1.6,1.85],[1.85,2.1],[2.1,2.4]	
  
	
  
•  In	
  each	
  |η|	
  bin,	
  MET	
  templates	
  from	
  MC	
  samples	
  

are	
  fiFed	
  to	
  the	
  MET	
  distribu2on	
  in	
  data	
  for	
  Signal	
  &	
  
Background	
  extrac2on.	
  

•  Met	
  fits	
  are	
  performed	
  simultaneously	
  for	
  W+	
  and	
  
W-­‐	
  candidate	
  events.	
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Backgrounds	
  

q  A	
  total	
  of	
  61	
  million	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  and	
  	
  45	
  million	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  candidate	
  
events	
  are	
  selected.	
  

Two	
  dominant	
  processes	
  contribu2ng	
  to	
  the	
  total	
  backgrounds:	
  
	
  

1.  Mul2jet	
  (QCD)	
  events	
  with	
  high	
  	
  	
  	
  	
  	
  	
  	
  	
  muons.(~10%)	
  

2.  	
  Electro-­‐weak	
  and	
  Sbar	
  events	
  (~8%)	
  

The	
  contribu2on	
  from	
  single-­‐top	
  and	
  diboson	
  events	
  are	
  negligible.	
  

W+ ! µ+⌫ W� ! µ�⌫

pT
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Raw	
  Charge	
  Asymmetry	
  and	
  Asymmetry	
  

q  Raw	
  asymmetry	
  is	
  calculated	
  from	
  the	
  number	
  of	
  W+	
  and	
  W-­‐	
  	
  signal	
  
events	
  ,which	
  are	
  obtained	
  from	
  the	
  fits.	
  

q  Correct	
  for	
  efficiency	
  difference	
  between	
  μ	
  +/μ	
  -­‐	
  

Efficiency	
  correcBon	
  improves	
  the	
  agreement	
  between	
  +	
  and	
  –	
  eta	
  sides	
  

CMS	
  work	
  in	
  progress	
  	
  CMS	
  work	
  in	
  progress	
  	
  

(Eq.	
  1)	
  

(Eq.	
  2)	
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SystemaBc	
  UncertainBes	
  

q  Consider	
  sources	
  that	
  affect	
  
§  MET	
  Shapes	
  
§  Yield	
  
§  Background	
  Normaliza2on	
  
§  Araw	
  à	
  Atrue	
  correc2on	
  

q  For	
  several	
  systema2c	
  sources	
  we	
  smear	
  their	
  corresponding	
  parameters	
  
400	
  2me	
  (redo	
  every	
  step	
  in	
  the	
  analysis)	
  

q  At	
  the	
  end	
  we	
  take	
  the	
  RMS	
  of	
  result	
  asymmetry	
  distribu2on	
  in	
  each	
  |η|	
  bin	
  
as	
  systema2c	
  source	
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SystemaBc	
  UncertainBes	
  

Dominant	
  systemaBcs	
  are	
  QCD,	
  FSR	
  and	
  Efficiency.	
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Results	
  

CMS	
  work	
  in	
  progress	
  	
  

q  The	
  experimental	
  uncertain2es	
  are	
  smaller	
  than	
  the	
  current	
  PDF	
  uncertain2es	
  in	
  the	
  
present	
  QCD	
  calcula2ons.	
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ImplicaBon	
  of	
  Charge	
  asymmetry	
  

An	
  update	
  work	
  with	
  
NNLO	
  is	
  in	
  progress	
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Summary	
  

q W	
  boson	
  muon	
  charge	
  asymmetry	
  measurement	
  at	
  8	
  TeV	
  has	
  been	
  performed,	
  it	
  is	
  
available	
  to	
  public:	
  

	
  
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP14022

	
  
q  Improves	
  the	
  descrip2on	
  of	
  PDF.	
  
	
  
q  Aiming	
  for	
  paper.	
  
	
  

Work	
  in	
  progress	
  

q  QCD	
  analysis	
  at	
  NNLO	
  order	
  is	
  being	
  performed.	
  
q  Decided	
  to	
  expand	
  the	
  paper	
  with	
  differen2al	
  cross	
  sec2on.	
  
q  Redo	
  QCD	
  analysis	
  with	
  differen2al	
  cross	
  sec2on	
  results.	
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Thank	
  You!	
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Met	
  Fits	
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IntroducBon	
  and	
  MoBvaBon:	
  latest	
  Results	
  

CDF	
  result	
  1	
  `-­‐1	
  
	
  

D0	
  result	
  9.7	
  `-­‐1	
  
	
  arXiv:1312.2895v3	
  [hep-­‐ex],	
  22	
  Apr.	
  2014.	
  	
  

Conclusion:	
  
the	
  total	
  uncertain2es	
  are	
  smaller	
  than	
  the	
  
uncertain2es	
  coming	
  from	
  PDFs.	
  	
  

arXiv:1111.2840	
  [hep-­‐ex],	
  2011	
  

Update	
  the	
  CMS	
  muon	
  measurement	
  with	
  Full	
  
2011	
  CMS	
  data!	
  

Next	
  Page	
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IntroducBon	
  and	
  MoBvaBon:	
  7TeV	
  CMS	
  Measurement	
  

q Most	
   Precise	
   measurement	
   of	
   W	
   lepton	
   C.	
  
Asymmetry.	
  
	
  

q  The	
   experimental	
   uncertain2es	
   are	
   smaller	
  
than	
   the	
   current	
   PDF	
   uncertain2es	
   in	
   the	
  
present	
  QCD	
  calcula2ons.	
  

	
  
q  Changes	
   	
  the	
  PDF	
  shape,	
  improves	
  constraints	
  

on	
  the	
  valance	
  distribu2ons.	
  	
  	
  

Phys.	
  Rev.	
  D	
  90,	
  032004,	
  13	
  August	
  2014.	
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Results	
  


