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-­‐ 	
  Highly	
  personalised	
  view	
  *	
  
-­‐ 	
  Strong	
  emphasis	
  on	
  collider	
  physics	
  (HERA	
  	
  TeVatron	
  	
  LHC)	
  
-­‐ 	
  Including	
  a	
  detour	
  to	
  Southern	
  Italy	
  (DiffracNon	
  2010	
  conf)	
  

	
   	
  	
  *	
  Caveat:	
  I	
  was	
  not	
  present	
  for	
  the	
  plenary	
  sessions	
  	
  



Plenary	
  Session	
  
Programme	
  

All	
  slides	
  (and	
  even	
  videos)	
  
available	
  	
  on	
  the	
  web	
  





ICHEP	
  2010	
  (Paris)	
  

Opening	
  of	
  the	
  conference	
  
By	
  Nicolas	
  Sarkozy	
  

45	
  minute	
  lecture	
  on	
  	
  
importance	
  of	
  science	
  
funding	
  and	
  of	
  	
  
fundamental	
  research	
  

No	
  doubt	
  also	
  an	
  	
  
excellent	
  photo-­‐op	
  …	
  



ICHEP	
  1982	
  (Paris)	
  
Jet	
  discovery	
  in	
  p	
  pbar	
  collisions	
  (UA2)	
  	
  
Note	
  the	
  hand-­‐drawn	
  event	
  display	
  	
  



ICHEP	
  2010	
  (Paris)	
  

Jets	
  at	
  the	
  LHC	
  
Slightly	
  more	
  
sophis1cated	
  

event	
  display	
  	
  

pT	
  (j1)=420	
  GeV	
  
pT	
  (j2)=320	
  GeV	
  

Highest-­‐mass	
  di-­‐jet	
  
event	
  observed	
  so	
  far:	
  
Mjj	
  =	
  2.55	
  TeV	
  



ICHEP	
  2010	
  (Paris)	
  

Similarly	
  impressive	
  Jets	
  	
  
Less	
  impressive	
  event	
  display	
  	
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Along	
  with	
  charged	
  track	
  mulNpliciNes	
  and	
  spectra,	
  many	
  idenNfied	
  	
  
parNcles	
  appeared	
  very	
  early	
  …	
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	
  at	
  the	
  Nme	
  of	
  the	
  conference,	
  the	
  LHC	
  had	
  produced	
  	
  
~350	
  nb-­‐1	
  per	
  experiment	
  
	
  we	
  are	
  now	
  up	
  to	
  ~50	
  pb-­‐1!	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
  …	
  more	
  on	
  first	
  LHC	
  data	
  later	
  …	
  



Long	
  Baseline	
  Neutrino	
  Experiments	
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First	
  τ	
  appearance	
  events	
  
In	
  νµ	
  beam	
  at	
  CNGS	
  (OPERA)	
  

First	
  T2K	
  event	
  observed	
  in	
  JPARC	
  	
  
Super-­‐Kamiokande	
  (π0	
  	
  γγ)	
  

[Nakaya]	
  



14	
  































…	
  and	
  there’s	
  
pile-­‐up	
  too!	
  

…	
  Searches	
  /	
  high	
  pt	
  
studies	
  first	
  require	
  	
  
an	
  understanding	
  
of	
  more	
  mundane	
  
physics	
  …	
  



dNch/dη	
  versus	
  √(s)	
  

Results:	
  
-­‐	
  Measurements	
  by	
  different	
  experiments	
  in	
  good	
  agreement	
  where	
  comparisons	
  possible	
  	
  

-­‐ 	
  increase	
  with	
  energy	
  signiNicantly	
  stronger	
  in	
  data	
  than	
  MCs	
  
-­‐ 	
  Monte	
  Carlo	
  tuning	
  already	
  well	
  advanced	
  as	
  a	
  result	
  

	
  dNch/dη	
  versus	
  √s	
  

Earliest	
  LHC	
  data	
  have	
  been	
  extensively	
  exploited	
  for	
  charged	
  parNcle	
  spectra	
  measurements	
  
…	
  good	
  descripNons	
  essenNal	
  for	
  underlying	
  event,	
  pile-­‐up	
  modelling	
  …	
  

Relative	
  increase	
  in	
  dNch/dη	











ATLAS	
  Inclusive	
  Jet	
  data	
  (now	
  published,	
  
Including	
  single	
  and	
  double	
  differenNal	
  
DistribuNons	
  for	
  inclusive	
  jets	
  and	
  dijets)	
  …	
  



Searches	
  for	
  excited	
  quarks:	
  	
  q*	
  jj	
   Full	
  data	
  sample	
  analysed	
  

Looked	
  for	
  di-­‐jet	
  resonance	
  in	
  the	
  measured	
  M(jj)	
  distribution	
  
	
  spectrum	
  compatible	
  with	
  a	
  smooth	
  monotonic	
  function	
  	
  no	
  bumps	
  

 	
  Experimental	
  systematic	
  uncertainties	
  included:	
  luminosity,	
  JES	
  (dominant),	
  background	
  Nit,	
  ..	
  
 	
  Impact	
  of	
  different	
  PDF	
  sets	
  studied	
  	
  with	
  CTEQ6L1:	
  0.4	
  <	
  M	
  (q*)	
  <	
  1.18	
  TeV	
  	
  	
  

0.4	
  <	
  M	
  (q*)	
  <	
  1.29	
  TeV	
  excluded	
  at	
  95%	
  C.L.	
  	
  	
   Latest	
  published	
  limit:	
  
CDF:	
  260	
  <	
  M	
  (q*)	
  <	
  870	
  GeV	
  

q*	
  model	
  simulated	
  	
  
with	
  Geant4	
  

1.29	
  TeV	
  



Quark	
  Compositeness?	
  







[…	
  ATLAS	
  also	
  now	
  published	
  …]	
  















First	
  LHC	
  top	
  publicaNon	
  
now	
  out	
  (CMS	
  –	
  dilepton	
  
channel)	
  

ATLAS	
  soon	
  to	
  follow	
  …	
  	
  



















Low	
  mass	
  Higgs	
  relies	
  on	
  various	
  channels,	
  	
  
mainly	
  bbbar	
  +	
  two	
  leptons	
  	
  
(associated	
  producNon	
  +	
  EW	
  gauge	
  boson)	
  

Relies	
  on	
  mulNvariate	
  techniques	
  …	
  hard!	
  











What is the Mass of the Higgs? 

2009	
  version!…	
  

This	
  plot	
  needs	
  updates	
  
for	
  both	
  diirect	
  searches	
  	
  
and	
  new	
  input	
  to	
  
Electroweak	
  fit	
  from	
  	
  
Tevatron	
  Top	
  and	
  W	
  	
  
Mass	
  measurements.	
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LHC	
  
Plans	
  



Discovery	
  Potential	
  at	
  LHC	
  1	
  Nb-­‐1	
  
3.5	
  TeV	
  (end	
  2011	
  or	
  beginning	
  2012)	
  

•  HIGGS	
  competitive	
  with	
  the	
  Tevatron	
  
•  Z’:	
  extend	
  by	
  a	
  factor	
  2	
  the	
  Tevatron	
  
potential	
  

•  SUSY	
  from	
  400	
  GeV	
  (Tevatron)	
  to	
  800	
  GeV	
  
exclusions	
  or	
  discoveries	
  

•  Extra	
  dimensions,	
  mini	
  black	
  holes	
  (extend	
  
by	
  factor	
  2	
  the	
  Tevatron	
  limits	
  (or	
  
discovery)	
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The	
  10	
  year	
  technical	
  Plan	
  



Preliminary	
  Luminosity	
  PredicNons	
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So	
  here	
  we	
  go	
  



Summary	
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The	
  35th	
  ICHEP	
  Conference	
  will	
  be	
  specially	
  	
  
remembered	
  as	
  the	
  first	
  at	
  which	
  LHC	
  data	
  
were	
  available	
  

	
  	
  start	
  of	
  a	
  new	
  era	
  for	
  HEP?	
  	
  
	
  	
  major	
  buzz	
  throughout	
  …	
  
	
  	
  even	
  French	
  government	
  wanted	
  
	
   	
   	
  to	
  be	
  part	
  of	
  it	
  

No	
  new	
  fundamental	
  discoveries	
  
to	
  report	
  

	
  	
  but	
  with	
  the	
  2010-­‐11	
  LHC	
  
	
   	
   	
  run	
  going	
  very	
  well,	
  would	
  
	
   	
   	
  you	
  bet	
  against	
  something	
  
	
   	
   	
  really	
  new	
  at	
  ICHEP’12?	
  	
  


