
A	
  brief	
  summary	
  of	
  	
  

Four	
  sessions:	
  
1.  Detector	
  designs	
  in	
  so8ware	
  (4	
  talks)	
  
2.  Lessons	
  from	
  other	
  experiments	
  (5	
  talks)	
  
3.  Machine	
  Detector	
  Interface	
  (4	
  talks)	
  
4.  FCC	
  so8ware	
  (2	
  talks)	
  

Total	
  of	
  
•  15	
  talks	
  
•  34	
  registered	
  parJcipants	
  

In	
  summary,	
  a	
  very	
  successful	
  first	
  Detector	
  Requirements	
  workshop	
  

link	
   Mogens	
  Dam	
  
Niels	
  Bohr	
  InsJtute	
  



Session:	
  Detector	
  Design	
  in	
  so8ware	
  

PresentaJons	
  based	
  on	
  ILC/CLIC	
  detector	
  designs	
  	
  
•  All	
  designs	
  centered	
  on	
  the	
  exploitaJon	
  of	
  par$cle	
  

flow	
  algorithms	
  
•  Very	
  high	
  resoluJon,	
  highly	
  granular	
  calorimeters	
  
•  Extremely	
  good	
  momentum	
  resoluJon	
  (2x10-­‐5)	
  

trackers:	
  
•  ILC:	
  all	
  silicon	
  (SiD)	
  or	
  silicon	
  +	
  TPC	
  (ILD)	
  
•  new	
  CLIC	
  detector:	
  TPC	
  -­‐>	
  Silicon	
  only	
  (6	
  lays)	
  

[backgrounds	
  consideraJons]	
  
•  Power	
  consumpJon/cooling	
  needs	
  reduced	
  

through	
  power	
  pulsing	
  

Thoughts	
  for	
  FCC-­‐ee:	
  
•  Is	
  TPC	
  possible?	
  

•  CLIC	
  has	
  background	
  problems	
  (@	
  3	
  TeV)	
  
integraJng	
  over	
  train	
  of	
  312	
  BXs.	
  At	
  FCC-­‐ee	
  
(Z),	
  TPC	
  will	
  be	
  integraJng	
  over	
  ~10,000	
  BXs.	
  

•  Power	
  consumpJon/cooling	
  
•  InteresJng	
  work	
  using	
  CO2	
  cooling	
  (calos)	
  	
  

Calorimeter:	
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ILD:	
  

newCLIC:	
  

FCC:	
  

New	
  “standard”,	
  it	
  seems:	
  

InvitaJon	
  to	
  collaboraJon:	
  	
  

Gaede	
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Anton	
  

Anton/BINP	
   Oide	
  

Symmetric	
  around	
  IP.	
  Bend	
  of	
  both	
  in-­‐	
  and	
  outgoing	
  beams	
  
-­‐  Large	
  SR	
  power	
  through	
  IR	
  	
  
-­‐  RelaJvely	
  strong	
  bends:	
  high	
  Ecrit	
  of	
  up	
  to	
  4	
  MeV	
  (neutrons)	
  

Asymmetric:	
  Only	
  bend	
  of	
  outgoing	
  beam	
  
-­‐  Lower	
  SR	
  through	
  IR	
  
-­‐  Weak	
  bends:	
  lower	
  Ecrit	
  of	
  100	
  keV	
  
-­‐  Separated	
  beams:	
  two	
  tunnels	
  over	
  5-­‐6	
  km	
  

Machine	
  design	
  &	
  final	
  focus	
  



Session:	
  Machine	
  Detector	
  Interface	
   CompensaJon	
  of	
  detector	
  solenoid	
  

EllipJcal	
  solenoid=>	
  weaker	
  horizontal	
  fringe	
  fields	
  
=>	
  lower	
  verJcal	
  emikance	
  =>	
  high	
  lumi	
  

CompensaJon	
  behind	
  quads	
  

This	
  is	
  serious	
  business:	
  



Background	
  issues	
  
CLIC	
  



Trigger	
  

Simple/interesJng	
  concept:	
  
•  Adopted	
  also	
  by	
  newCLIC;	
  readout	
  once	
  

per	
  bunch-­‐train	
  (312	
  BX)	
  
•  Appropriate	
  for	
  FCC-­‐ee?	
  

•  ConJnuous	
  BX	
  (no	
  trains)	
  
•  5	
  ns	
  BX	
  separaJon;	
  physics	
  in	
  every	
  

1000th	
  BX	
  
•  How	
  o8en	
  would	
  we	
  read	
  detectors:	
  

every	
  BX?	
  every	
  1000	
  BX?	
  



So8ware	
  



Personal	
  Impressions	
  
Very	
  successful	
  workshop	
  with	
  many	
  interesJng	
  talks	
  
•  Thank	
  you	
  to	
  all	
  speakers!	
  
Personally,	
  I	
  learned	
  a	
  lot.	
  
	
  
But,	
  don’t	
  forget	
  this	
  was	
  a	
  workshop	
  on	
  Detector	
  Requirements	
  
•  I	
  think	
  we	
  did	
  not	
  idenJfy	
  many	
  FCC-­‐ee	
  detector	
  requirements	
  this	
  Jme	
  around	
  

So,	
  now	
  the	
  real	
  work	
  starts!	
  	
  
Some	
  quesJons	
  to	
  start	
  with:	
  
1.  What	
  are	
  the	
  physics	
  processes	
  defining	
  the	
  FCC-­‐ee	
  detector	
  requirements?	
  

•  we	
  go	
  lower	
  in	
  energy	
  than	
  ILC/CLIC,	
  but	
  we	
  have	
  much	
  higher	
  stats	
  
2.  Momentum	
  resoluJon,	
  what	
  do	
  we	
  need?	
  
3.  Jet	
  energy	
  resoluJon,	
  what	
  do	
  we	
  need?	
  

•  Calorimeter	
  depth?	
  
4.  Flavour	
  tagging	
  

•  an	
  easy	
  one,	
  we	
  simply	
  need	
  the	
  best!	
  
5.  HermeJcity?	
  

•  What	
  do	
  we	
  need	
  at	
  small	
  angles?	
  	
  
•  Seems	
  to	
  be	
  potenJally	
  difficult	
  around	
  very	
  crowded	
  IR	
  region	
  

6.  Luminosity	
  measurement,	
  how	
  to	
  get	
  what	
  we	
  need?	
  
•  Again,	
  crowded	
  IR	
  region	
  seems	
  to	
  be	
  problemaJc	
  

7.  …	
  
Much	
  interesJng	
  work	
  ahead	
  


