
SiW	  Calorimeter	  Simula.ons	  
•  Studies	  by	  Jason	  Barkeloo	  &	  Teddy	  Hay	  (Oregon)	  
•  Geant4	  Simula.on	  

–  Simple	  Calorimeter	  
–  40	  cm	  per	  side	  square	  
–  40	  Layers	  of	  alterna.ng	  tungsten/silicon	  	  

•  W	  -‐	  	  5/7	  X0	  (2.503mm)……Si	  –	  320μm	  
•  Inves.ga.on	  of	  various	  pixel	  sizes	  

–  13	  mm2	  current	  sensor	  size	  	  
	  corresponds	  to	  ∼2mm	  radius	  circular	  pixel	  

•  Simula.on	  of	  test	  beam	  data,	  also,	  9	  layers	  
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List	  of	  studies	  

•  Energy	  &	  mips	  per	  pixel	  vs.	  pixel	  radius	  
– Mo.vated	  by	  possibility	  of	  monolithic	  devices	  

	  
•  Test	  beam	  analysis	  

– Shower	  coun.ng	  
– Energy	  vs.	  shower	  count	  
– Mo.vated	  to	  prepare	  for	  next/full	  length	  prototype	  
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10	  GeV	  –	  1000	  events	  
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50	  GeV	  –	  1000	  events	  
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10GeV	  -‐	  Energy	  in	  central	  pixel	  (variable	  r)	  	  
Si-‐layers	  4,	  8,	  12,	  16	  
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!

50GeV	  -‐	  Energy	  in	  central	  pixel	  (variable	  r)	  
Si-‐layers	  4,	  8,	  12,	  16	  
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Layer	  with	  Max	  Energy	  Distribu.on	  vs.	  'Pixel'	  Radius	  

!
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Energy	  in	  central	  pixel	  at	  shower	  max	  
E	  =	  10,	  50,	  75,	  100,	  250,	  500	  GeV	  

!
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500	  GeV	  energy	  sum	  for	  central	  pixels	  
vs.	  pixel	  radius	  
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Energy	  sum	  for	  central	  pixels	  	  
vs.	  pixel	  radius	  (E=10,	  50,	  75,	  100,	  250,	  500	  GeV)	  

!
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Energy	  at	  Shower	  Max/Pixel	  Area	  	  
vs.	  Pixel	  Radius	  

!
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Mean	  for	  muons	  is	  close	  to	  the	  
expected	  124	  keV	  for	  320	  um	  



MIPs	  vs	  Pixel	  Area	  (at	  shower	  max)	  

!
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SOLID	  LINE	  -‐	  mean+3σ	  	  E/Emip	  
Dashed	  line	  –	  true	  count	  



•  Vary	  threshold	  energy	  
for	  dashed	  line	  

(for	  understanding	  the	  
showers	  –	  not	  to	  be	  
measured)	  
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SOLID	  LINE	  -‐	  mean+3σ	  	  E/Emip	  
Dashed	  line	  –	  true	  count	  
above	  threshold	  



Initial test beam module for T-511 only 
9 Si + 8 W layers (~ 6 X0) 

16 

Marco Oriunno •  Bump-bonded 12 KPIX-A versions to Si pixel 
sensors for ECAL  

•  Bonded to cables  
•  Nine (9) assembled in stack for beam test  
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profile in depth and transverse 

• Upstream layer 
• Two overlaid runs 
• RMS ≈ 9 mm 



single-electron showers 

Event display  
– Kyle Travis and Dylan Mead 



2 electrons 



three electrons 
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Test	  beam	  data	  
≥	  1	  electron	  shower	  
	  
 	  –	  beam	  spread	  rms	  	  ≈	  9	  mm	  
	  	  –	  ave.	  #	  electrons	  	  ≈	  0.9/bunch	  
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Test	  beam	  data	  
tagged	  electron	  count	  
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Simulated	  test	  beam	  data	  
true	  electron	  count	  
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Test	  beam	  data	  
tagged	  electron	  count	  
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Simulated	  test	  beam	  data	  
tagged	  electron	  count	  

2	  electron	  tags	  

tagged	   Per	  cent	  

	  	  	  	  	  	  	  0	   	  	  4%	  

	  	  	  	  	  	  	  1	   27%	  

	  	  	  	  	  	  	  2	   67%	  



Summary	  
•  Energy	  &	  mips	  per	  pixel	  vs.	  pixel	  radius	  

–  Prepared	  summary	  of	  distribu.ons	  

•  Test	  beam	  analysis	  
–  Shower	  coun.ng	  
–  Energy	  vs.	  shower	  count	  
–  This	  study	  will	  con.nue	  -‐	  to	  understand	  some	  differences	  
between	  test	  beam	  data	  and	  simula.on	  

Prepared	  to	  apply	  this	  to	  a	  future	  test	  beam	  data	  with	  full	  
calorimeter	  and	  new	  sensors	  and	  KPiX	  chips	  
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