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ObjecEves	  

§  Measurement	  of	  tau	  ID	  efficiency	  data/MC	  scale	  
factor:	  
–  Is	  it	  equal	  to	  1.0?	  
– What	  is	  its	  uncertainty?	  
–  Does	  the	  scale	  factor	  depend	  on	  tau	  pT?	  
–  Does	  the	  efficiency	  depend	  on	  the	  event	  topology	  (Drell	  
Yan,	  Sbar)?	  
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Method	  –	  Zàτhτµ	  events	  

§  SelecEon	  in	  brief:	  
–  1	  isolated	  muon	  
–  1	  OS	  loose	  tau	  
–  MT	  (µ,MET)<40	  GeV	  
–  Pζ = Pζmis	  -‐	  0.85Pζvis	  >	  -‐15	  GeV	  

§  Divide	  events	  whether	  the	  tau	  passes/fails	  ID	  (decay	  mode	  finding	  +	  
isolaEon)	  

§  Fit	  simultaneously	  both	  regions	  with:	  
–  Parameter	  of	  interest	  (POI)	  :	  tau	  ID	  efficiency	  scale	  factor	  
–  Nuisance	  parameters:	  luminosity,	  cross-‐secEons,	  tau	  fake	  rate,	  MET	  

uncertainEes,	  …	  

§  Tau	  ID	  parameter	  is	  anE-‐correlated	  between	  “Pass”	  and	  “Fail”	  
regions!	  
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Background	  esEmaEon	  
§  Signal:	  From	  MC	  DYJets,	  Zàτhτµ	  where	  the	  real	  tau	  and	  

the	  real	  muon	  have	  been	  selected.	  

§  DY	  others:	  All	  the	  other	  DY	  events,	  mainly	  Zàµµ,	  
Zàτµτµ	  and	  Zàτhτµ	  where	  the	  wrong	  leptons	  have	  been	  
selected;	  from	  MC.	  

§  0bar:	  from	  MC.	  

§  W+jets:	  Shape	  from	  MC,	  normalizaEon	  from	  high	  MT	  
(MT>70	  GeV)	  sideband.	  

§  QCD:	  shape	  and	  normalizaEon	  from	  SS	  region.	  
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UncertainEes	  
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Signal	   DY	  others	   W+jets	   QCD	   TTbar	  

Luminosity	   2.6%	   2.6%	   -‐	   -‐	   2.6%	  

DY	  xs	   3.0%	   3.0%	   -‐	   -‐	   -‐	  

Sbar	  xs	  	   -‐	   -‐	   -‐	   -‐	   15%	  

W+jets	  norm	   -‐	  	   -‐	   3%	   -‐	   -‐	  

Mu	  ID/iso	   2.0%	   2.0%	   -‐	   -‐	   2.0%	  

QCD	  norm	  (shape)	   -‐	   -‐	   -‐	   yes	   -‐	  

QCD	  OS/SS	  extrap.	   -‐	   -‐	   -‐	   5%	   -‐	  

Tau	  scale	  (shape)	   3.0%	   3.0%	   3.0%	   3.0%	   3.0%	  

Tau	  FR	  (shape)	   -‐	   30.0%	   -‐	   -‐	   30.0%	  

bin-‐by-‐bin	  
(threshold=0.05)	  

yes	   yes	   yes	   yes	   yes	  

Tracking	  (shape)	   3.8%	   3.8%	   3.8%	   -‐	   3.8%	  

HadronizaEon	  
(shape)	  

-‐	   10.0%	   10.0%	   -‐	   10.0%	  

Fully	  correlated	  	  	  	  	  	  	  	  	  Uncorrelated	  	  	  	  	  	  	  	  	  AnE-‐correlated	  	  	  	  	  	  between	  pass	  and	  fail	  



“Pass”	  fit	  -‐	  Zàτhτµ	  events	  	  

§  Observable:	  mvisible	  (µ,τ)	  	  
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“Fail”	  fit	  -‐	  Zàτhτµ	  events	  	  

§  Scale	  factor:	  0.950	  +/-‐	  0.046	  (“Pass”	  and	  “Fail”	  fiSed	  simultaneously)	  
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Fit	  –	  Zàτhτµ	  events	  

§  Ntracks:	  number	  of	  charged	  tracks	  in	  tau	  isolaEon	  and	  signal	  cones	  
	  	  	  	  	  	  	  à	  Variable	  independent	  of	  tau	  pT!	  
§  Data/MC	  scale	  factor	  (HPS	  loose	  3	  Hits):	  0.96	  +/-‐	  0.04	  
	  	  	  	  	  	  	  à	  CompaEble	  with	  measurement	  using	  mvis	  as	  observable	   8	  
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First	  measurement	  in	  tau	  pT	  bins	  
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Method	  –	  Sàµτh	  events	  
§  SelecEon	  overview:	  

–  IsoMu24	  trigger	  
–  1	  isolated	  muon	  
–  1	  OS	  loose	  tau	  
–  2	  or	  3	  jets	  with	  pT>30	  GeV	  
–  At	  least	  1	  b-‐jet	  
–  MET	  >	  40	  GeV	  

§  “Fail”	  region	  idle	  because	  of	  too	  small	  signal	  fracEon	  à	  Use	  a	  
Sbar	  control	  region	  instead	  to	  control	  nuisance	  parameters	  

§  SelecEon	  in	  Sbar	  control	  region	  similar	  as	  signal	  region	  but:	  
–  2	  isolated	  OS	  muons	  
–  1	  loose	  tau	  failing	  ID	  
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Results	  –	  Sàµτh	  events	  
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Results	  –	  Sàµτh	  events	  

12	  



Summary	  

§  Tau	  ID	  efficiency	  measured	  in	  data	  in	  DY	  and	  Sbar	  events	  
§  Scale	  factors	  more	  or	  less	  compaEble	  with	  1.0	  (slight	  trend	  to	  

be	  lower)	  
§  Efficiency	  smaller	  in	  Sbar	  events	  than	  in	  Drell-‐Yan	  events	  due	  

to	  higher	  hadronic	  acEvity	  
§  Complementary	  to	  Zàµµ/Zàττ	  raEo	  method,	  but	  possibility	  

to	  measure	  efficiency	  in	  bins	  of	  tau	  pT	  
§  Scale	  factors	  independent	  of	  tau	  pT	  
§  Next	  step	  is	  to	  measure	  scale	  factors	  for	  new	  tau	  ID	  

discriminators	  
§  Results	  to	  be	  published	  in	  a	  tau	  performance	  paper	  (summer	  

2014).	  
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BACK-‐UP	  
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Control	  distribuEon	  (P	  zeta)	  
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Pass	   Fail	  


