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aTGC	  
•  aTGC	  couplings	  manifest	  themselves	  in:	  

–  enhanced	  cross	  sec'on	  
–  change	  in	  kinema'cs	  of	  bosons	  

•  Extrac'ng	  aTGC	  couplings	  with	  MC	  
templates.	  

•  Reweight	  kinema'c	  distribu'ons	  at	  
par'cle/parton	  level.	  
–  Advantage:	  

Can	  be	  applied	  to	  any	  MC.	  
–  Disadvantage:	  	  

Acceptance	  change	  difficult	  to	  account	  for.	  
Phase	  space	  deple'on	  wrt	  to	  SM	  predic'on.	  

•  Phase	  space	  deple'on	  wrt	  to	  SM	  
predic'on.	  
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•  Reweight	  on	  an	  event	  by	  event	  basis	  
–  Advantage:	  	  

Fully	  accounts	  for	  acceptance	  changes.	  
Samples	  with	  aTGC	  couplings	  prevent	  
phase-‐space	  deple'on.	  

–  Disadvantage:	  
Not	  available	  for	  many	  MC’s.	  

•  Reweight	  aposteriori	  	  
–  Use	  exis'ng	  sample,	  and	  recalculate	  

weights	  with	  matrix	  elements	  event-‐by-‐
event	  (“ATerburner”	  package).	  

–  Advantage:	  
Can	  be	  applied	  to	  any	  MC.	  
Fully	  accounts	  for	  acceptance	  changes.	  

–  Disadvantage:	  
Phase	  space	  deple'on	  wrt	  to	  SM	  
predic'on.	  

	  



some	  aTGC	  MC	  generators	  
•  VBFNLO	  

–  cross	  sec'on	  calculator.	  
–  NLO	  in	  alpha_s	  
–  Implements	  aTGC	  in	  WZ,	  WW	  and	  Wgam	  

produc'on.	  
–  Spin	  correla'on	  available.	  

•  MCFM	  
–  cross	  sec'on	  calculator.	  
–  NLO	  in	  alpha_s	  
–  Implements	  aTGC	  in	  WZ,	  WW	  and	  Zgam	  

produc'on.	  
–  Spin	  correla'on	  available.	  

•  BHO	  
–  cross	  sec'on	  calculator.	  
–  NLO	  in	  alpha_s	  
–  Implements	  aTGC	  in	  WZ,	  WW,	  	  Zgam,	  

Wgam	  produc'on.	  
–  Spin	  correla'on	  available.	  

•  MC@NLO	  
–  Interfaced	  to	  Herwig/Pythia.	  
–  NLO	  in	  alpha_s	  
–  Implements	  aTGC	  in	  WZ	  and	  WW	  

produc'on.	  
–  Per	  event	  weight	  available.	  	  
–  Spin	  correla'on	  available.	  

•  PowHeg-‐Box	  
–  Interfaced	  to	  Herwig/Pythia.	  
–  NLO	  in	  alpha_s.	  
–  Implements	  aTGC	  in	  WZ	  and	  WW	  

produc'on.	  	  
–  Spin	  correla'on	  available.	  

•  Sherpa	  
–  Shower	  MC.	  
–  Tree	  level	  ME	  +	  addi'onal	  jets.	  
–  aTGC	  for	  neutral	  and	  charged	  ver'ces.	  
–  Spin	  correla'ons	  available.	  
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Weights	  in	  MC@NLO	  

•  Since	  version	  3.4	  aTGC	  weights	  per	  event	  
available	  for	  WZ	  and	  WW	  (4.0)	  produc'on.	  

•  SM	  and	  aTGC	  sample	  produc'on	  possible.	  
•  Weights	  are	  calculated	  during	  genera'on	  step.	  
–  Kinema'c	  configura'on	  is	  fixed.	  
– Weights	  extracted	  by	  calling	  ME	  with	  different	  sets	  of	  
aTGC	  parameter	  combina'ons	  and	  a	  set	  of	  linear	  
equa'ons.	  	  

– Note	  that	  this	  is	  not	  possible	  with	  the	  POWHEG	  
method.	  

12/12/12	   A.	  Oh,	  University	  of	  Manchester	   4	  



Prac'cali'es	  of	  Reweigh'ng	  
•  MC@NLO	  stores	  weights	  in	  the	  event	  record.	  
•  WZ	  has	  3	  couplings	  -‐>	  10	  weights	  
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Prac'cali'es	  of	  Reweigh'ng	  

•  MC@NLO	  stores	  weights	  in	  the	  event	  record.	  
•  WW	  has	  6	  couplings	  -‐>	  28	  weights	  
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Prac'cali'es	  of	  Reweigh'ng	  

•  Simple	  func'on	  to	  calculate	  weights	  for	  new	  
coupling	  parameters	  can	  be	  applied	  per	  event:	  

WZ	  case	  

•  x1,x2,q	  stored	  as	  well.	  
•  Can	  reweigh'ng	  to	  different	  form-‐factors.	  
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Weight	  comparison	  

•  MC@NLO	  WZ:	  SM	  vs	  TGC(1,1,0)	  	  

Weights	  reduce	  for	  aTGC	  phase	  space	  points	  -‐>	  bemer	  stability	  of	  reweigh'ng.	  
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Weight	  comparison	  

•  MC@NLO	  WZ:	  SM	  vs	  TGC(dk=1)	  	  

Example	  pT(W)	  :	  Reweigh'ng	  works	  well.	  
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Aposteriori	  Reweigh'ng	  

•  ATerburner	  framework	  reweights	  events	  by	  
recalcula'ng	  the	  matrix	  element	  	  
– ME	  from	  BHO	  generator	  (WW,WZ,Wγ,Zγ)	  
– LO,	  but	  includes	  real	  emission	  diagrams.	  	  
– ZZ	  +	  0/1	  jet	  included	  from	  BHO.	  
– ZZ	  :	  Baur	  Rainwater	  at	  LO,	  but	  includes	  singly	  
resonant	  diagrams.	  

hmps://svnweb.cern.ch/trac/atlasphys/browser/Physics/StandardModel/ElectroWeak/Common/SoTware/TGC/TGCATerBurner	  
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Aposteriori	  Reweigh'ng	  

•  ATerburner	  code	  
available	  in	  SVN.	  

•  Validated	  against	  Sherpa	  
and	  used	  in	  ATLAS	  
analysis.	  

•  Virtual	  correc'ons	  not	  
included.	  	  

Kris'an	  Gregersen	  &	  Jorgen	  Beck	  Hansen,	  	  
Niels	  Bohr	  Ins'tute	  
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Summary	  

•  Tools	  for	  event-‐by-‐event	  reweigh'ng	  are	  
available.	  

•  Event-‐by-‐event	  reweigh'ng	  is	  a	  more	  flexible	  
and	  robust	  approach	  for	  aTGC	  extrac'on	  than	  
reweigh'ng	  of	  distribu'ons.	  

•  Form	  factor	  dependence	  of	  aTGC	  limits	  can	  be	  
extracted	  with	  one	  set	  of	  events.	  
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