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Just	
  in	
  case	
  that	
  you	
  did	
  not	
  see	
  these	
  
plots	
  yet…	
  



Experimental	
  limits	
  from	
  ATLAS	
  on	
  Standard	
  Model	
  Higgs	
  producIon	
  in	
  the	
  mass	
  
range	
  110-­‐600	
  GeV.	
  The	
  solid	
  curve	
  reflects	
  the	
  observed	
  experimental	
  limits	
  for	
  the	
  
producIon	
  of	
  a	
  Higgs	
  of	
  each	
  possible	
  mass	
  value	
  (horizontal	
  axis).	
  The	
  region	
  for	
  

which	
  the	
  solid	
  curve	
  dips	
  below	
  the	
  horizontal	
  line	
  at	
  the	
  value	
  of	
  1	
  is	
  excluded	
  with	
  a	
  
95%	
  confidence	
  level	
  (CL).	
  The	
  dashed	
  curve	
  shows	
  the	
  expected	
  limit	
  in	
  the	
  absence	
  

of	
  the	
  Higgs	
  boson,	
  based	
  on	
  simulaIons.	
  	
  



The	
  probability	
  of	
  background	
  to	
  produce	
  a	
  signal-­‐like	
  excess,	
  for	
  all	
  the	
  Higgs	
  boson	
  
masses	
  tested.	
  At	
  almost	
  all	
  masses,	
  the	
  probability	
  (solid	
  curve)	
  is	
  at	
  least	
  a	
  few	
  

percent;	
  however,	
  at	
  126.5	
  GeV	
  it	
  dips	
  to	
  3x10-­‐7,	
  or	
  one	
  chance	
  in	
  three	
  million,	
  the	
  
'5-­‐sigma'	
  gold-­‐standard	
  normally	
  used	
  for	
  the	
  discovery	
  of	
  a	
  new	
  parIcle.	
  A	
  Standard	
  

Model	
  Higgs	
  boson	
  with	
  that	
  mass	
  would	
  produce	
  a	
  dip	
  to	
  4.6	
  sigma.	
  	
  



…how	
  do	
  you	
  get	
  this	
  result?	
  
Let	
  me	
  show	
  you	
  a	
  “personal”	
  vision	
  

using	
  our	
  analysis…	
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Luminosity	
  
determina1on	
  	
  

AN
ALYSIS	
   Detector	
  simula1on	
  

closer	
  and	
  closer	
  to	
  
real	
  condi1ons	
  	
  

Triggers	
  to	
  use,	
  
considering	
  the	
  

experimental	
  condi1on	
  

More	
  that	
  one	
  MC	
  
generator	
  

(Phy1a,	
  MC@NLO,…)	
  



Let	
  me	
  try	
  to	
  give	
  you	
  an	
  
idea	
  of	
  the	
  

“diversificaIon”	
  of	
  the	
  
work…	
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Note:	
  each	
  of	
  the	
  Boxes	
  that	
  
we	
  are	
  looking	
  may	
  
correspond	
  to	
  a	
  one	
  or	
  more	
  
“Performance	
  Group”…	
  

…where	
  a	
  “Performance	
  
Group”	
  can	
  be	
  integrate	
  for	
  
10,	
  50	
  or	
  maybe	
  >100	
  people	
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List	
  of	
  the	
  good	
  data	
  
files	
  

Or	
  called	
  :	
  GoodRunList	
  
AN

ALYSIS	
   “Adding”	
  Pileup	
  
condi1ons:	
  more	
  than	
  
one	
  interac1on	
  occurs	
  

at	
  the	
  same	
  1me	
  	
  

Calibra1ons	
  (energy,	
  
track	
  posi1on,…)	
  due	
  to	
  
real	
  detector	
  condi1ons	
  

MC	
  weights	
  in	
  order	
  to	
  
scale	
  factors	
  to	
  

experimental	
  condi1ons	
  



…most	
  of	
  the	
  important	
  aspects	
  is	
  the	
  
definiIon	
  of	
  the	
  good	
  physical	
  objects:	
  
electrons,	
  muons,	
  jets,	
  photons,…	
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What	
  is	
  a	
  “good	
  electron”?	
  	
  

AN
ALYSIS	
   -­‐  Number	
  of	
  tracks?	
  

-­‐  How	
  clean	
  is	
  the	
  candidate?	
  
-­‐  Geometrical	
  posi1on?	
  
-­‐  Transverse	
  moment?	
  

-­‐  …	
  

What	
  is	
  a	
  “good	
  muon”?	
  	
  

-­‐  Comes	
  from	
  the	
  interac1on	
  point?	
  
-­‐  How	
  clean	
  is	
  the	
  candidate?	
  

-­‐  Geometrical	
  posi1on?	
  
-­‐  energy?	
  

-­‐  …	
  

MC	
  and	
  
data	
  

studies	
  

Reference	
  
from	
  

previous	
  
experiments	
  



…very	
  important	
  aspect	
  during	
  all	
  this	
  
processes:	
  the	
  CompuIng!	
  

…the	
  quanIty	
  of	
  real	
  data	
  +	
  
simulaIon	
  +	
  technical	
  files	
  +	
  
code	
  +	
  computer	
  power	
  +	
  
years	
  of	
  work	
  (+	
  PhDs	
  nights!):	
  
Can	
  just	
  be	
  manage	
  using	
  a	
  
real	
  global	
  compuIng	
  
infrastructure…	
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Cross-­‐check	
  with	
  other	
  
groups	
  (see	
  later…)	
  

Constant	
  update	
  of	
  
the	
  variables	
  inside	
  

the	
  data/MC	
  
AN

ALYSIS	
   New	
  (and	
  faster)	
  
technical	
  compu1ng	
  

tools	
  

The	
  best	
  Jet	
  algorithm?	
  
The	
  best	
  b-­‐tag	
  
discriminant?	
  



…keep	
  updated	
  inside	
  the	
  
collaboraIon,	
  read	
  the	
  “news”!	
  

…the	
  update	
  of	
  the	
  
recommenda1ons	
  coming	
  

from	
  the	
  Performance	
  Groups	
  
is	
  constant	
  and	
  to	
  keep	
  in	
  

contact	
  is	
  vital…	
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Take	
  your	
  Higgs	
  Analysis	
  
i.e.	
  H-­‐>ZZ*-­‐>qqll	
  

Decide	
  the	
  different	
  
“cuts”	
  that	
  give	
  you	
  
the	
  best	
  signal/bkg	
  

rela1onship	
  AN
ALYSIS	
   Develop	
  new	
  tools	
  

to	
  fight	
  be]er	
  Vs	
  
your	
  principal	
  bkgs.	
  

Taking	
  into	
  account	
  the	
  
topology	
  of	
  your	
  
physical	
  process	
  



…let	
  me	
  show	
  you	
  our	
  present	
  analysis	
  
status,	
  like	
  an	
  example…	
  

Looking	
  for	
  2	
  leptons	
  (same	
  flavor)	
  
+	
  2	
  jets	
  with	
  invariant	
  mass	
  near	
  to	
  
a	
  Z.	
  Low	
  missing	
  transverse	
  energy.	
  
The	
  invariant	
  mass	
  of	
  the	
  system	
  
llqq	
  near	
  to	
  our	
  Higgs	
  signal	
  MC	
  -­‐>	
  

	
  
Looking	
  the	
  2	
  jets	
  been	
  2	
  b-­‐jets	
  or	
  

not	
  -­‐>	
  called:	
  	
  
“tag	
  and	
  untag	
  channel”	
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Muon	
  Channel	
  
At
he

ns
	
  

Ro
m
a&

N
ap

ol
i	
  

CutFlow	
  
	
  

MC	
  Signal	
  
gluon-­‐gluon	
  
Higgs	
  at	
  
130GeV	
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Cross-­‐check	
  
with	
  other	
  

eternal	
  group	
  



Electron	
  Channel	
  
At
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Cross-­‐check	
  
with	
  other	
  

eternal	
  group	
  

CutFlow	
  
	
  

MC	
  Signal	
  
gluon-­‐gluon	
  
Higgs	
  at	
  
130GeV	
  



Dilepton	
  inclusive	
  sample	
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Data/MC	
  
comparison	
  

Data/MC	
  
comparison	
  



Mllqq	
  in	
  the	
  SR	
  -­‐tag	
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Data/MC	
  
comparison	
  

Data/MC	
  
comparison	
  



Mllqq	
  in	
  the	
  SR	
  -­‐untag	
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Data/MC	
  
comparison	
  

Data/MC	
  
comparison	
  



Notes	
  

•  The	
  only	
  constant,	
  is	
  the	
  change.	
  
•  The	
  improvement	
  comes	
  from	
  many	
  different	
  
groups	
  and	
  technical/physical	
  aspects.	
  

•  The	
  final	
  result	
  is	
  a	
  combinaIon	
  of	
  all	
  this	
  jobs	
  
+	
  the	
  very	
  frequently	
  cross-­‐check	
  between	
  the	
  
parts.	
  


