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•  Physics backgrounds due to jet mis-association in processes such as “Vector Boson Fusion” and also 
vertex merging could be significantly reduced by tagging physics objects with “time of occurrence”.	



•  This is fully complementary to the z-vertex tag currently used to mitigate in-time pileup.	


Recent papers: ���
“Calorimetry for the High Energy Frontier” Proceedings –Paris 2013	


“The Role of Calorimeter Timing in Hi--‐Lum LHC Upgrades”,  S. White	


h7p://inspirehep.net/record/1280143?ln=en	
  
The	
  Picosecond	
  Timing	
  Workshops	
  series	
  (2014)	
  
h7p://arxiv.org/abs/1409.1165	
  

Introduc&on	
  

RD51	
  common	
  Project:	
  
"Fast	
  Timing	
  for	
  High-­‐Rate	
  Environments:	
  A	
  Micromegas	
  Solu=on”	
  
CERN,Demokritos,Princeton,Saclay,	
  Zaragoza-­‐Giomataris/White(coPI’s)	
  

US-­‐DOE	
  ADR&D/USCMS	
  PhaseII	
  R&D:	
  
“Hyperfast	
  Si	
  sensors:	
  Mesh	
  readout	
  High	
  Gain	
  Avalanche	
  Diodes”	
  
CERN,FNAL,U.	
  Penn.,Princeton,Saclay+RMD-­‐McDonald/White(coPi’s)	
  

Z-­‐vertex	
  tool	
  for	
  pileup	
  mi&ga&on	
  

=>	
  
Zv+&me	
  

MicroMegas	
  based:	
  
(ini&al	
  tests	
  March/April	
  2015)	
  
Ne-­‐Ethane(10%)-­‐200	
  micron	
  dric+50micron	
  Micro	
  Bulk	
  

36	
  picosecond	
  rms	
  on	
  first	
  try!!	
  

Saclay	
  	
  
Chamber	
  
<-­‐	
  

Hyperfast	
  Silicon:	
  

Typical	
  beam	
  setup	
  
(DESY	
  electron	
  beam)	
  

Laser@1MIP	
  
-­‐>16	
  picosecond	
  rms!!	
  

See	
  also:	
  
SAMPIC	
  talk	
  by	
  D.	
  Breton	
  

Significant	
  Progress	
  on	
  Metalliza&on	
  
-­‐in	
  collabora&on	
  w.	
  RMD/Dynasil	
  
-­‐a	
  fast	
  Si	
  detector	
  must	
  be	
  a	
  good	
  capacitor@~1GHz	
  
-­‐now	
  collabora&ng	
  on	
  packaging	
  

Common	
  Issues	
  of	
  :	
  
signal	
  processing,FEE,	
  Clock	
  Distrib.	
  

Much	
  Characteriza&on	
  done	
  with	
  ~	
  picosecond	
  Lasers	
  
UV	
  130	
  fs	
  laser	
  for	
  Mmegas,	
  IR	
  (980nm)	
  for	
  Si	
  

“Lu’s	
  bench”	
  (Princeton)	
  (CERN)	
  


