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No	
  experimental	
  papers	
  listed	
  on	
  Higgtools	
  web	
  pages……	
  

•  Doesn’t	
  mean	
  no	
  progress…	
  



Experimental	
  Ac+vi+es	
  WP2	
  
•  Many	
  contribu+ons	
  from	
  HiggsTools	
  members	
  
to	
  prepara+ons	
  for	
  Run	
  II	
  within	
  the	
  
experiments,	
  essen+al	
  for	
  implemen+ng	
  and	
  
tes+ng	
  best	
  signal	
  &	
  background	
  predic+ons,	
  
e.g.	
  
– Triggers	
  
– B-­‐tagging	
  
–  Jet	
  and	
  subjet	
  calibra+on	
  



Experimental	
  Ac+vi+es	
  WP2	
  
•  Contribu+ons	
  also	
  to	
  experiment/theory	
  
comparison	
  infrastructure	
  
– Rivet,	
  and	
  internal	
  packages	
  in	
  ATLAS/CMS	
  
–  Integra+on	
  of	
  the	
  latest	
  MC	
  programmes	
  and	
  
predic+ons	
  

•  Exploita+on	
  of	
  Run	
  I	
  data	
  to	
  validate,	
  test	
  (and	
  
some+mes	
  tune)	
  the	
  predic+ons	
  	
  à	
  

	
  







Backgrounds	
  as	
  evaluated	
  in	
  experiments	
  
•  O\en	
  described	
  as	
  “data	
  driven”	
  
–  Control	
  regions/inversion	
  of	
  cuts	
  
–  S+ll	
  usually	
  requires	
  interpola+on,	
  even	
  extrapola+on,	
  
which	
  requires	
  decent	
  theory	
  input	
  

–  In	
  any	
  case,	
  demonstra+ng	
  a	
  precision	
  understanding	
  of	
  
Standard	
  Model	
  is	
  essen+al	
  for	
  confidence	
  in	
  new	
  
discoveries.	
  

–  (See	
  for	
  example	
  talk	
  tomorrow	
  from	
  Inês	
  Ochoa	
  on	
  VH,	
  
Hà	
  bb	
  backgrounds)	
  

•  Focus	
  on	
  fiducial	
  and	
  differen+al	
  measurements	
  
– Minimise	
  model	
  dependence/circularity	
  
– Meet	
  theory	
  at	
  the	
  “final-­‐state	
  par+cle	
  level”	
  



•  Few	
  
backgrounds,	
  
mul+ple	
  scales,	
  
high	
  sta+s+cs	
  	
  
“workhorse”	
  for	
  
valida+on	
  &	
  
tuning	
  

•  Sherpa	
  &	
  
Alpgen,	
  up	
  to	
  5	
  
jets	
  in	
  ME,	
  
matched	
  to	
  
parton	
  shower,	
  
plus	
  
hadronisa+on	
  &	
  
underlying	
  
event	
  

e.g	
  Z+jets	
  	
  
	
  

Focus	
  on	
  fiducial,	
  and	
  differen+al…	
  



Focus	
  on	
  fiducial,	
  and	
  differen+al…	
  

•  Generally	
  very	
  
good	
  
agreement,	
  
some	
  
discrepancies	
  
in	
  detail	
  (e.g.	
  
jet	
  angular	
  
variables)	
  

e.g	
  Z+jets	
  	
  
	
  

arXiv:1309.7098	
  
	
  



CMS-­‐PAS-­‐SMP-­‐14-­‐009	
  	
  



arXiv:1302.1415	
  	
  

W	
  +	
  “jets”	
  



Z	
  +	
  heavy	
  flavour	
  

•  Similar	
  advantages	
  to	
  Z	
  +	
  jets,	
  but	
  also	
  
•  Probes	
  extra	
  scale	
  (b	
  mass.	
  Kinema+cs	
  and	
  cross	
  
sec+ons	
  for	
  massive	
  vs	
  massless)	
  

•  More	
  directly	
  tests	
  key	
  backgrounds	
  for	
  common	
  
Higgs	
  and	
  top	
  decays	
  

•  Special	
  a9en+on	
  to	
  g	
  à	
  bb	
  background	
  in	
  
boosted	
  topologies	
  (e.g.	
  HiggTools	
  work	
  ongoing	
  
on	
  g-­‐>bb	
  in	
  Ebb	
  from	
  Tim	
  Wolf,	
  Netherlands	
  
node)	
  



Z	
  +	
  heavy	
  flavour	
  



Z	
  +	
  heavy	
  flavour	
  

arXiv:1407.3643	
  
arXiv:1109.1403	
  
	
  



Z	
  +	
  heavy	
  flavour	
  



Z	
  +	
  heavy	
  flavour	
  

Arxiv:1402.1521	
  
Arxiv:1310.1349	
  
	
  



Z	
  +	
  heavy	
  flavour	
  



Z	
  +	
  heavy	
  flavour	
  



•  Mul+parton	
  sca9ering	
  
– Definitely	
  happens…	
  
– QCD	
  mo+vated	
  models,	
  but	
  lots	
  of	
  non-­‐
perturba+ve	
  input	
  (impact	
  parameter	
  distribu+on	
  
of	
  partons,	
  correla+ons…)	
  	
  

– Pythia,	
  Sherpa,	
  Herwig	
  all	
  model	
  it,	
  and	
  need	
  it	
  to	
  
describe	
  underlying	
  event	
  

– Poten+ally	
  signifcant	
  background	
  to	
  some	
  rare	
  
event	
  topologies	
  (e.g.	
  like-­‐sign	
  leptons)	
  

– Experimental	
  constraints	
  from	
  e.g.	
  W+dijets	
  

Example	
  non-­‐precision	
  background	
  



Example	
  non-­‐precision	
  background	
  
– Experimental	
  constraints	
  from	
  e.g.	
  W+dijets	
  

arXiv:1301.6872	
  



The	
  road	
  ahead…	
  



•  Have	
  focused	
  on	
  boson+jets	
  
–  Fiducial/differen+al	
  measurements	
  also	
  important,	
  and	
  more	
  
becoming	
  available,	
  for	
  γγ	
  (including	
  jets),	
  top	
  (including	
  jet	
  
radia+on	
  pa9erns),	
  dibosons	
  (including	
  regions	
  where	
  
electroweak	
  produc+on	
  is	
  enhanced)…	
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  ahead…	
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–  8	
  TeV	
  dataset	
  s+ll	
  not	
  fully	
  measured	
  &	
  available	
  in	
  Rivet	
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  of	
  work	
  going	
  on	
  in	
  the	
  experiments	
  and	
  generator	
  
collabora+ons	
  (including	
  by	
  HiggsTools	
  members	
  &	
  
ESRs)	
  to	
  make	
  well-­‐understood,	
  up-­‐to-­‐date	
  versions	
  of	
  
MC	
  generators	
  available	
  early	
  in	
  Run	
  2	
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  up-­‐to-­‐date	
  versions	
  of	
  
MC	
  generators	
  available	
  early	
  in	
  Run	
  2	
  

•  Well	
  placed	
  for	
  strong	
  HiggsTools	
  contribu+ons	
  to	
  the	
  
challenges	
  of	
  Run	
  2	
  

The	
  road	
  ahead…	
  


