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top2011	
  

•  A?er	
  top2006	
  (Coimbra),	
  top2008	
  
(Elba),	
  top2010	
  (Brugge),	
  the	
  first	
  
workshop	
  with	
  LHC	
  results	
  from	
  
top	
  physics	
  !!	
  

•  Today	
  the	
  Tevatron	
  closes,	
  we	
  
should	
  pay	
  a	
  tribute	
  to	
  this	
  great	
  
accelerator	
  (28	
  years	
  of	
  physics,	
  
10	
  Q-­‐1	
  collected)	
  !!	
  

LHC	
  	
  
Tevatron	
  



CatasSni	
  	
  



What	
  about	
  the	
  machine	
  that	
  
took	
  the	
  baton	
  from	
  Tevatron	
  ?	
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Backgrounds	
  to	
  top	
  producSon	
  

(They	
  are	
  also	
  interesSng	
  per	
  se)	
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The	
  Zbar	
  cross	
  secSon	
  

• Already	
  a	
  precise	
  measurement	
  at	
  
LHC,	
  precision	
  ge[ng	
  beZer	
  than	
  

10%	
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Top-­‐quark	
  pair	
  producSon	
  in	
  NLO	
  QCD	
  

	
  need	
  to	
  go	
  beyond	
  NLO	
  accuracy	
  

Possible	
  correcSons	
  (percent	
  level):	
  

QCD	
  NNLO	
  
Mixed	
  weak-­‐QCD	
  

correcSons	
  
Bound	
  state	
  

effects	
  

Experimental	
  accuracy	
  below	
  10	
  %	
  	
  

finite	
  width	
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LHC	
  

scale	
  
uncertainty	
  

pdf	
  
uncertainty	
  

~5%	
   ~5%	
  

Hathor	
  /	
  

	
  correcSons	
  are	
  small	
  (~2%)	
  
	
  slightly	
  beZer	
  agreement	
  compared	
  to	
  Tevatron	
  

m	
  =	
  173	
  GeV	
  

[Kidonakis,	
  Pecjak	
  ‘11]	
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Top	
  cross	
  secSons	
  and	
  PDF	
  
•  Fbar	
  and	
  t-­‐channel	
  single-­‐top	
  producSon	
  are	
  sensiSve	
  
to	
  PDF	
  in	
  different	
  ways	
  

•  Important	
  tools	
  to	
  pin	
  down	
  the	
  gluon	
  PDF	
  need	
  a	
  
careful	
  study	
  of	
  producSon	
  versus	
  rapidity	
  	
  

CorrelaSon	
  between	
  Zbar	
  cross	
  
secSon	
  and	
  pdf	
  as	
  a	
  funcSon	
  of	
  x	
  

CorrelaSon	
  between	
  single	
  top	
  cross	
  
secSon	
  and	
  pdf	
  as	
  a	
  funcSon	
  of	
  x	
  

Fbar	
  

t-­‐channel	
  single	
  top	
  

GuffanS	
  and	
  Rojo,	
  top2010	
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DifferenSal	
  cross	
  secSons	
  

• Tevatron	
  is	
  leaving	
  an	
  important	
  legacy	
  
• Measurement	
  at	
  LHC	
  are	
  starSng	
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The	
  invariant	
  mass	
  of	
  the	
  Zbar	
  
system	
  

• Already	
  considerable	
  informaSon	
  
coming	
  in	
  

• We	
  are	
  learning	
  fast	
  how	
  to	
  treat	
  
boosted	
  top	
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Beyond	
  the	
  observaSon	
  of	
  a	
  bump	
  

• Comprehensive	
  study	
  of	
  the	
  
couplings	
  

• EffecSve	
  lagrangian	
  approach	
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Single	
  top	
  

• Legacy	
  from	
  the	
  Tevatron	
  (s	
  channel)	
  
• Quickly	
  in	
  business	
  for	
  the	
  LHC	
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“Is	
  |Vtb|~1?”	
  

It’s	
  not	
  clear,	
  yet	
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Cut-­‐based	
  analysis	
  at	
  ATLAS	
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Cut Value 

HT 	
  >	
  210	
  GeV 

Mlνb >	
  150	
  GeV	
  &	
  <	
  190	
  GeV 

|η(light	
  jet)| >	
  2.0 

|Δη(j1,j2)| >	
  1 

  Cuts	
  are	
  opSmized	
  including	
  systemaScs	
  
	
  strong	
  reducSon	
  of	
  jet	
  energy	
  scale	
  uncertainty	
  

  CounSng	
  experiment	
  

  Uses	
  2	
  and	
  3-­‐jet	
  channels	
  

  SeparaSon	
  in	
  channels	
  lepton	
  charge	
  and	
  flavor	
  
 opSmize	
  staSsScal	
  power	
  

  StaSsScal	
  method:	
  profile	
  likelihood	
  fit	
  

measured	
  cross	
  secSon:	
  

σ (t-­‐ch)	
  =	
  90	
  ±	
  9	
  (stat.)	
  +31-­‐20	
  (syst.)	
  pb	
  

Observed	
  significance	
  7.6	
  σ 
(expected:	
  5.4σ)	
  

SM:	
  	
  σt	
  =	
  64.2	
  ±	
  2.6	
  pb	
  

DominaSng	
  syst.	
  uncertainSes:	
  

  B-­‐tagging:	
  +18	
  /	
  -­‐13%	
  
  ISR	
  /	
  FSR:	
  ±	
  14%	
  

Wagner	
  	
  



Top-­‐anStop	
  background	
  and	
  kinemaSc	
  modeling	
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Good	
  agreement	
  with	
  expected	
  jet	
  mulSplicity	
  distribuSon	
  and	
  kinemaSc	
  distribuSons.	
  

signal	
  region	
   top-­‐anStop	
  sideband	
  region	
  
	
  simultaneous	
  fit	
  

≈	
  150	
  signal	
  events	
  	
  

(similar	
  technique	
  in	
  ATLAS)	
  

Wagner	
  	
  



Limit	
  on	
  s-­‐channel	
  producSon	
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Event	
  yield	
  a?er	
  final	
  selecSon:	
   StaSsScal	
  analysis:	
  Profile	
  likelihood	
  

Observed	
  limit	
  @	
  the	
  95%	
  C.L.:	
  

σs-­‐channel	
  	
  <	
  26.5	
  pb	
  

SM:	
  	
  σs	
  =	
  4.6	
  pb	
  

Wagner	
  	
  



PolarizaSon	
  and	
  spin	
  correlaSons	
  

• We	
  already	
  see	
  the	
  polarizaSon	
  from	
  
single	
  top	
  !	
  

• First	
  evidence	
  of	
  spin	
  correlaSons	
  at	
  
Tevatron	
  and	
  LHC	
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W	
  helicity	
  in	
  top	
  decay	
  

And	
  the	
  Wtb	
  vertex	
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The	
  forward	
  backward	
  asymmetry	
  



l+jets 

dileptons 

Important	
  to	
  understand	
  radia*on	
  
effects	
  and	
  top	
  pair	
  pt	
  modeling	
  

at the Tevatron AFB 
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Charge	
  Asymmetry	
  at	
  the	
  LHC	
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Rare	
  processes	
  

Some	
  are	
  standard,	
  some	
  are	
  less	
  …	
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arXiv:1109.4985	
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The	
  Top	
  mass	
  

Impressive	
  precision,	
  but	
  what	
  next	
  ?	
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Shabalina	
  	
   JET	
  Energy	
  Scale	
  and	
  top	
  mass	
  

Uncertainty	
  in	
  the	
  top	
  mass	
  due	
  to	
  the	
  JES	
  typically	
  well	
  below	
  1	
  GeV	
  



The	
  role	
  of	
  the	
  top	
  mass	
  in	
  2012	
  

•  The	
  usual	
  W-­‐top	
  plot	
  when	
  
the	
  Higgs	
  is	
  discovered	
  will	
  
be	
  seen	
  under	
  a	
  different	
  
light	
  

•  Consistency	
  with	
  the	
  Higgs	
  
mass:	
  a	
  key	
  test	
  of	
  your	
  
Preferred	
  Model	
  

•  Need	
  a	
  precision	
  
measurement	
  of	
  the	
  W	
  
mass,	
  obviously	
  

•  Are	
  we	
  confident	
  about	
  the	
  
central	
  value	
  of	
  the	
  top	
  mass	
  
and	
  its	
  interpretaSon	
  ?	
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•  Need	
  a	
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  of	
  the	
  W	
  
mass,	
  obviously	
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  we	
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  about	
  the	
  
central	
  value	
  of	
  the	
  top	
  mass	
  
and	
  its	
  interpretaSon	
  ?	
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Can	
  we	
  do	
  beZer	
  ?	
  

•  Colour	
  reconnec*on	
  deals	
  only	
  with	
  the	
  b	
  jet	
  
1.  b-­‐jet	
  reconstrucSon	
  less	
  sensiSve	
  to	
  reconnecSon	
  effect,	
  

using	
  more	
  the	
  “core	
  of	
  the	
  jet”,	
  less	
  so?	
  parScles,	
  etc.	
  as	
  
done	
  for	
  WW	
  hadronic	
  reconstrucSon	
  at	
  LEP	
  ?	
  

2.  Make	
  beZer	
  use	
  of	
  the	
  W	
  informaSon	
  ?	
  

3.  Study	
  the	
  top	
  mass	
  as	
  a	
  funcSon	
  of	
  pt	
  ?	
  



A	
  big	
  THANK	
  !	
  

• To	
  MarSne,	
  Lluisa,	
  Veronica,	
  
Aurelio	
  and	
  the	
  enSre	
  Barcelona	
  
group	
  !!	
  

• A	
  big	
  thank	
  to	
  all	
  the	
  speakers	
  and	
  
to	
  everybody	
  asking	
  quesSons	
  



top2012	
  and	
  top2013	
  

• top2012	
  will	
  be	
  in	
  England	
  in	
  
September	
  2012	
  (exact	
  locaSon	
  
and	
  date	
  to	
  be	
  defined)	
  
• ApplicaSons	
  for	
  organizing	
  
top2013	
  are	
  invited	
  (send	
  them	
  
before	
  May	
  2012)	
  


