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Prototype	  2	  
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•  Full-‐length	  prototype	  to:	  
–  study	  cluster	  coun,ng	  under	  realis,c	  condi,ons	  (discrete-‐cathode	  cells,	  L=2.5m)	  
–  serve	  as	  a	  test	  bench	  for	  the	  final	  FEE	  
–  test	  implementa,on	  of	  1st	  level	  DCH	  trigger	  Track	  Segment	  Finding	  
•  Read-‐out	  boards	  provide	  independent	  analog	  output	  for	  the	  trigger	  system	  

•  28	  square	  cells	  (1.4cm	  side,	  	  Rfs=3:1),	  	  on	  8	  staggered	  layers	  (3-‐4-‐3-‐4-‐3-‐4-‐3-‐4	  cells)	  
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Proto2	  -‐	  	  sample	  waveforms	  
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“#1	  cells"	  

90%He-‐10%iC4H10	  
HV=1775V	  
Run	  “A”	  



Sample	  waveforms	  –	  noise	  level	  	  
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“#1	  cells"	  

90%He-‐10%iC4H10	  
HV=1775V	  
Run	  “A”	  



First	  data	  are	  being	  analysed	  
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Space-‐,me	  rela,ons	   Total	  amplitude	  	  



First	  data	  are	  being	  analysed	  
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Counted	  Cluster	   Noise	  level:	  clusters	  found	  
when	  track	  |DOCA|	  >	  3cm	  

Sta,s,cal	  scaling:	  simulated	  
10-‐cell	  long	  tracks	  



Proto2:	  Summary	  
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•  The	  commissioning	  of	  Prototype	  2	  is	  s,ll	  
ongoing	  

•  Encouraging	  results	  from	  first	  data	  
–  	  e.g.,	  noise	  level	  not	  as	  high	  as	  one	  could	  fear	  

because	  of	  the	  full	  scale	  detector	  size	  (2.5m	  
long	  wires,	  discrete	  cathode	  structure,	  28	  
channels…),	  and	  faster	  preamps	  

–  behavior	  consistent	  with	  the	  17-‐mm	  square	  
tube	  

•  Intense	  work	  next	  weeks	  in	  prepara,on	  for	  
scheduled	  beam	  test	  at	  BTF	  

•  Financial	  request	  submijed	  to	  run	  a	  beam	  
test	  in	  2012	  
–  s,ll	  to	  decide	  where	  PSI/CERN/TRIUMF/FNAL	  



TRIUMF	  test	  beam	  
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q  	  Single-‐cell	  2.7m	  long	  test	  tube	  to:	  

C.	  Hearty	  



TRIUMF	  test	  beam	  
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q Tube	  has	  been	  strung	  

q Prepara,on	  for	  exposing	  to	  M11	  beam	  at	  TRIUMF	  is	  ongoing	  



TRIUMF	  test	  beam	  

15	  September	  2011	   DCH	  Summary	   10	  



PID	  gain	  from	  cluster	  counFng	  in	  SuperB	  
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J.F.	  Caron	  

– Use an existing analysis with heavy dependence on PID	

•                   with semileptonic recoil	


–  Parameterize effect of cluster counting on the PID, without 
worrying about details (for now)	  



PID	  gain	  from	  cluster	  counFng	  in	  SuperB	  
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Power	  requirement	  and	  board	  count	  
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G.	  Felici	  



Preamp	  studies	  

•  Preliminary	  discrete-‐components	  preamp	  design	  with	  
–  input	  impedance	  adap,ng	  stage	  
–  high	  BW	  amplifier	  stage	  
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J.P.	  MarFn,	  P.Taras	  



Mechanical	  structure	  
•  Preliminary	  studies	  on	  the	  SuperB	  DCH	  Mechanical	  Structure	  
•  Specifica,ons:	  
–  total	  load	  on	  endplates	  ~2ton	  
•  “Tolerable”	  endplate	  deforma,ons	  (to	  be	  defined)	  

–  Possibly	  non-‐load-‐bearing	  inner	  cylinder	  
•  less	  material	  

–  Stringing	  opera,ons	  
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S.	  Lauciani	  



Two	  load	  configuraFons	  
•  On	  inner	  cylinder	  	  
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•  On	  outer	  cylinder	  
–  e.g.	  	  with	  struts	  as	  in	  KLOE	  

•  Shaped	  endplates	  result	  in	  much	  smaller	  deforma,ons	  for	  fixed	  thickness	  
–  e.g.	  for	  given	  load	  and	  thickness	  almost	  2	  orders	  of	  magnitude	  smaller	  than	  flat	  plates	  
•  Convex	  spherical	  endplates	  used	  in	  the	  following	  	  



Preliminary	  FEM	  analysis	  
•  Intermediate	  modulus	  isotropic	  CF	  laminate	  chosen	  to	  have	  ad	  idea	  of	  the	  

material	  proper,es	  
•  Total	  load,	  due	  to	  wires,	  is	  30kN	  ≈	  3ton	  
•  Plates	  thickness:	  8mm	  
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DeformaFons	  
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Endplates	  supported	  on:	  
Outer	  radius 	   	   	  inner	  radius 	   	   	  outer	  radius 	   	   	  inner	  radius	  

Radial	  displacement:	  
Allowed 	   	   	   	  allowed 	   	   	   	  non	  allowed 	   	   	  non	  allowed	  

Maximum	  z	  diplacement	  	  
1.0mm 	   	   	   	  2.2mm 	   	   	   	  0.22mm 	   	   	   	  0.57mm	  



Summary	  and	  outlook	  
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•  Convex	  endplate	  configura,on	  strongly	  reduce	  the	  axial	  displacement	  in	  comparison	  with	  
flat	  plate	  
–  more	  shapes	  will	  be	  studied	  to	  op,mize	  deforma,ons	  and	  stability	  

•  Using	  only	  one	  load	  bearing	  structure	  (struts	  or	  inner/outer	  cylinder)	  is	  feasible	  
–  ongoing	  discussion	  on	  best	  op,on,	  including	  stringing	  fixtures	  

	  

•  Op,miza,on	  of	  CF	  laminate	  (higher	  modululs,	  sandwich	  structure,	  different	  fiber	  
orienta,on)	  	  

•  Effect	  of	  the	  feed-‐through	  holes	  
–  will	  require	  tests	  on	  drilled	  samples	  

•  Improve	  endplate	  geometry	  to	  realis,cally	  model	  the	  fixed	  edge	  condi,ons	  
•  Improve	  FEM	  model	  to	  take	  into	  account	  the	  orthotropic	  material	  and	  understand	  the	  

behaviour	  on	  the	  CF	  plies	  
•  Deforma,on	  and	  stability	  (buckling)	  analysis	  to	  be	  performed	  simultaneously	  on	  all	  

structure	  elements	  (cylinders,	  endplates	  (struts))	  	  


