
Proposal:	
  Benchmarking	
  for	
  the	
  
ILD	
  op8misa8on	
  study	
  

J.List	
  	
  
ILD	
  Mee8ng	
  @	
  LCWS	
  

Belgrade,	
  October	
  8,	
  2014	
  

Oct.	
  8,	
  2014	
   ILD	
  Op8misa8on	
  &	
  Physics,	
  J.List	
   1	
  



Goals	
  of	
  further	
  Simula8on	
  Studies	
  

Detector	
  cost	
  jus8fica8on	
  
(reduc8on?)	
  

–  shrink	
  overall	
  size?	
  
–  	
  Ecal	
  technology?	
  
– Why	
  a	
  TPC?	
  	
  
–  …	
  

	
  

Change	
  requests	
  from	
  machine	
  	
  
–  L*	
  =	
  4.4	
  m	
  -­‐>	
  4.0	
  m	
  ?	
  
–  Crossing	
  angle	
  	
  

14mrad	
  -­‐>	
  10mrad	
  ?	
  

=>	
  cf	
  Yokoya-­‐San’s	
  presenta8on	
  &	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  MDI	
  session	
  	
  

Detector	
  issues	
  not	
  yet	
  studied	
  
(sufficiently)	
  

–  Calibra8on	
  &	
  alignment	
  	
  
=>	
  need	
  for	
  Z	
  pole	
  running?	
  	
  
=>	
  machine	
  implica8ons!	
  

–  Systema8c	
  uncertain8es	
  
–  PID,	
  low	
  momentum	
  par8cles…	
  

	
  
	
  

Open	
  physics	
  case	
  ques8ons	
  
–  High-­‐level	
  perspec8ve	
  
–  Ul8mate	
  luminosity	
  requirements	
  
–  Polarisa8on	
  sharing	
  
–  Not	
  yet	
  (fully)	
  	
  demonstrated	
  key	
  

measurements	
  
=>	
  interplay	
  with	
  running	
  strategy	
  &	
  	
  	
  	
  
	
  	
  	
  	
  	
  accelerator	
  &	
  detectors	
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Strategy	
  for	
  Detector	
  &	
  Physics	
  
Benchmarking	
  

•  1-­‐1	
  rela8on	
  between	
  physics	
  measurement	
  and	
  
one	
  specific	
  detector	
  performance	
  aspect	
  is	
  rare	
  

⇒ can	
  we	
  factorize	
  the	
  two?	
  
•  Physics	
  studies:	
  	
  
–  formulate	
  requirements	
  on	
  various	
  detector	
  
performance	
  aspects,	
  ideally	
  “par8al	
  deriva8ve”	
  

–  this	
  includes	
  requirements	
  on	
  controlling	
  systema8cs	
  
•  Detector	
  benchmarking:	
  
–  Test	
  a	
  	
  comprehensive	
  list	
  of	
  performance	
  aspects	
  for	
  
various	
  detector	
  configura8ons	
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Strategy	
  for	
  Factorisa8on	
  
Detector-­‐level	
  performance	
  	
  
•  Efficiencies,	
  resolu8ons	
  etc	
  	
  
•  Study	
  for	
  O(3-­‐4)	
  detector	
  models	
  

in	
  full	
  simula8on	
  

Physics	
  performance	
  
•  ILD_o1	
  full	
  simula8on:	
  	
  

reference	
  analysis	
  
•  Where	
  ever	
  possible:	
  

	
  determine	
  rela-ve	
  impact	
  of	
  	
  	
  
–  efficiencies	
  	
  
–  resolu8ons	
  
–  systema8c	
  uncertain8es	
  

	
  	
  	
  	
  	
  	
  	
  in	
  SGV	
  or	
  cheated	
  full	
  sim	
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Example:	
  Par8cle	
  ID	
  
•  Determine	
  actual	
  capabili8es	
  

in	
  FullSim	
  
•  Study	
  impact	
  on	
  analyses	
  by	
  

varying	
  PID	
  efficiencies	
  &	
  
fake	
  rates	
  in	
  SGV 	
  



Op8misa8on	
  benchmarks	
  	
  
-­‐	
  Detector	
  Level	
  -­‐	
  	
  

•  Herme8city:	
  
–  for	
  high	
  E	
  (>90%Ebeam?)	
  e+-­‐/	
  γ	
  
–  for	
  “normal”	
  e,	
  μ,	
  γ,	
  π,	
  n	
  

•  Calorimetry:	
  
–  Jet	
  energy	
  resolu8on,	
  

	
  including	
  5	
  <	
  Ejet	
  <	
  50	
  GeV	
  
–  Photon	
  energy	
  &	
  angle	
  

resolu8on	
  
–  Bhabha	
  reconstruc8on	
  

•  Tracking	
  system:	
  
–  Efficiency,	
  fake	
  rate	
  
–  σ(1/pt),	
  σIP	
  
–  Vertex	
  efficiency,	
  resolu8on	
  
–  Jet	
  charge	
  	
  
–  Flavour	
  tag	
  

•  Low	
  momentum	
  par8cles	
  
	
  (pt	
  =	
  0.1….2	
  GeV):	
  
–  Tracking	
  efficiency,	
  	
  σ(1/pt),	
  σIP	
  
–  Calorimeter	
  detec8on	
  efficiency	
  

	
  
•  Par8cle	
  ID	
  (dE/dx	
  &	
  calo)	
  

–  e	
  /	
  μ	
  /	
  π+-­‐	
  /	
  p	
  /	
  K	
  /	
  n	
  /	
  π0/	
  γ	
  
–  Low	
  pt	
  and	
  “normal”	
  
–  Par8cle	
  ID	
  in	
  jets	
  	
  

	
  
•  Exclusive	
  decay	
  mode	
  

reconstruc8on:	
  
–  τ	
  leptons	
  
–  B,	
  D	
  hadrons	
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Op8misa8on	
  benchmarks	
  	
  
-­‐	
  Physics	
  Level	
  -­‐	
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mH	
  from	
  ee-­‐>ννH-­‐>ννbb	
  
•  JER	
  
•  	
  π0	
  reconstruc8on	
  
•  b-­‐tag,	
  l	
  in	
  jet,	
  excl.	
  B	
  decays	
  
•  JES,	
  b-­‐tag,	
  had.,	
  frag,	
  neutral	
  

hadrons	
  frac8on	
  uncertain8es	
  
Similar,	
  but	
  for	
  “light	
  jets”:	
  
mW	
  from	
  ee-­‐>eνW-­‐>eνqq	
  
	
  

Higgs	
  CP	
  proper9es	
  H-­‐>ττ	
  
•  τ	
  reconstruc8on	
  
•  PID,	
  Exclusive	
  decay	
  modes	
  
•  momentum	
  &	
  impact	
  parameter	
  

Near-­‐degenerate	
  Higgsinos	
  
•  Reco	
  of	
  low	
  momentum	
  par8cles	
  
•  Fake	
  tracks	
  
•  PID,	
  Exclusive	
  decay	
  modes	
  
•  Herme8city	
  
•  Low	
  and	
  high-­‐energy	
  photon	
  energy	
  

&	
  angle	
  resolu8on	
  

AFB
	
  (top)	
  

•  JER,	
  lepton	
  ID,	
  b-­‐tag	
  
•  Jet	
  charge,	
  excl.	
  B-­‐decays,	
  	
  

Mono-­‐photon	
  WIMPs	
  
•  Photon	
  energy	
  resolu8on	
  &	
  scale,	
  herme8city,	
  suppression	
  of	
  Bhabhas,	
  dL/dECM	
  	
  



First	
  Testcase:	
  Herme8city	
  
•  Two	
  changes	
  in	
  the	
  pipeline	
  
–  L*:	
  we	
  have	
  been	
  asked	
  to	
  evaluate	
  how	
  far	
  can	
  
reduce	
  L*	
  	
  	
  

–  Smaller	
  crossing	
  angle	
  14	
  -­‐>	
  10	
  mrad:	
  this	
  is	
  
an	
  offer	
  from	
  the	
  machine	
  side	
  –	
  but	
  will	
  only	
  come	
  
if	
  we	
  quan9fy	
  the	
  benefits	
  

•  In	
  both	
  cases:	
  	
  
–  Study	
  herme8city	
  for	
  e,	
  y,	
  mu,	
  hadrons	
  in	
  various	
  
configura8ons	
  

–  Quan8fy	
  impact	
  of	
  loss	
  /	
  gain	
  of	
  herme8city	
  for	
  
physics	
  analyses	
  

=>	
  Understand	
  “parameter	
  space”	
  around	
  the	
  op8mum,	
  
	
  	
  	
  	
  	
  	
  take	
  informed	
  decision	
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News	
  from	
  the	
  ILD	
  Analysis	
  WG	
  

•  Started	
  to	
  collect	
  an	
  up	
  to	
  date	
  list	
  of	
  ongoing	
  
ac8vi8es	
  –	
  will	
  help	
  to	
  channel	
  newcomers	
  to	
  
places	
  where	
  they’re	
  most	
  urgently	
  needed	
  
– please	
  check	
  	
  

h~p://agenda.linearcollider.org/getFile.py/access?
contribId=6&resId=0&materialId=slides&confId=6526	
  

– Email	
  comments	
  /	
  addi8ons	
  to	
  jenny.list@desy.de	
  
•  Started	
  a	
  subgroup	
  on	
  systema8c	
  
uncertain8es	
  led	
  by	
  M.	
  Vos,	
  G.	
  Wilson	
  +	
  NN	
  
(Higgs/flavour	
  tag)	
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Your	
  comments?	
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