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Recap	
  

•  Use	
  FullSim	
  to	
  get	
  energy	
  deposited	
  in	
  DCH	
  over	
  
the	
  life:me	
  of	
  SuperB	
  at	
  different	
  parts	
  of	
  DCH	
  

•  Winter	
  2010	
  data	
  analysis	
  

•  Zero	
  angle	
  Bhabbas	
  e+e-­‐	
  →	
  γ	
  e+e-­‐	
  

•  edep	
  >	
  0	
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Energy	
  Deposited	
  in	
  Chamber	
  
•  FullSim	
  ntuples	
  doesn’t	
  hit	
  all	
  parts	
  of	
  DCH	
  
•  Add	
  up	
  energy	
  deposited	
  in	
  (10cm)3	
  voxels	
  

•  Divide	
  energy	
  evenly	
  into	
  each	
  cm	
  of	
  wire	
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   Side	
  

Each	
  small	
  dot	
  is	
  a	
  keV	
  

X	
   Z	
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PDF	
  and	
  CDF	
  of	
  Accumulated	
  Charge	
  

•  Only	
  non-­‐zero	
  edep	
  voxels	
  plo]ed	
  
•  ~5%	
  of	
  the	
  voxels	
  receive	
  more	
  than	
  50mC/cm	
  

•  Using	
  3	
  as	
  the	
  ra:o	
  of	
  field	
  wire	
  to	
  sense	
  wires	
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hCAC
Entries  1001

Mean   0.0132±  57.65 

RMS    0.009337±   25.7 

Underflow       0

Overflow        0

Integral   811.9
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CDF of Average Accumulated Charge on Wires in a 1000cc volumehAC
Entries  4685

Mean   0.2472±  18.76 

RMS    0.1748±  16.89 

Underflow       0

Overflow       18

Integral    4667
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Overflow       18
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Average Accumulated Charge on Wires in a 1000cc volume

PDF	
   CDF	
  

Gain	
  =	
  2x105	
  

28e-­‐	
  per	
  5.9keV	
  
5	
  years	
  



Field	
  Wire	
  to	
  Sense	
  Wire	
  Ra:o	
  

•  Need	
  a	
  factor	
  of	
  ~2	
  to	
  really	
  make	
  sense	
  of	
  
accumulated	
  charge	
  on	
  aging	
  chamber	
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Aging	
  Chamber	
  
Wire	
  Geometry	
  
Wires	
  1cm	
  apart	
  

SuperB	
  Chamber	
  
Wire	
  Geometry	
  

Wires	
  0.75cm	
  apart	
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F	
  Not	
  to	
  scale	
  

1S	
  to	
  6F	
  
1S	
  to	
  3F	
  

therefore,	
  field	
  wires	
  age	
  
twice	
  as	
  much	
  as	
  aging	
  chamber	
  

but	
  different	
  for	
  square	
  and	
  rectangles	
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5%	
  gain	
  loss?	
  



Long	
  Chamber	
  at	
  TRIUMF	
  
•  Beam	
  scheduled	
  Nov	
  17	
  to	
  Dec	
  5	
  

•  Measured	
  gain	
  varia:on	
  with	
  voltage	
  

•  Extrapolate	
  to	
  gain	
  of	
  2x105	
  

–  1800V	
  for	
  90:10	
  

–  2100V	
  for	
  80:20	
  

•  Measurements	
  limited	
  by	
  our	
  preamp	
  
•  Would	
  be	
  nice	
  to	
  be	
  able	
  to	
  go	
  up	
  to	
  4x105	
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Sense	
  Wire	
  Voltage	
  

80:20	
  He:IBu	
  Square	
   90:10	
  He:IBu	
  Square	
   80:20	
  He:IBu	
  Square	
  (End	
  Terminated)	
   80:20	
  He:IBu	
  Hex	
  

Loss	
  of	
  signal	
  to	
  far	
  
end	
  of	
  chamber?	
  
Higher	
  V	
  required	
  
for	
  same	
  “gain”	
  



HV	
  side	
  termina:on	
  on	
  sense	
  wire	
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Ground	
  

1000pf	
  

1.5MΩ	
  10MΩ	
  

420Ω	
  

Sense	
  wire	
  

Not	
  terminated	
  (signal	
  can	
  bounce)	
  

Terminated	
  (signal	
  can’t	
  bounce)	
  



Chamber	
  Noise	
  

•  Important	
  to	
  avoid	
  ground	
  loops	
  

•  Currently,	
  noise	
  of	
  our	
  long	
  chamber	
  and	
  aging	
  
chamber	
  are	
  both	
  1.2mV	
  RMS	
  at	
  low	
  electronic	
  gain,	
  
2.8mV	
  at	
  high	
  electronic	
  gain	
  

•  Aser	
  termina:ng,	
  this	
  becomes	
  3mV	
  and	
  15mV!	
  
–  Need	
  to	
  isolate	
  the	
  HV	
  grounds	
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Cosmics	
  spectrum	
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ChargeC00
Entries  15327

Mean    2.982±  440.7 

RMS     2.108±  360.5 

Underflow       0

Overflow      708

Integral  1.462e+04
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Red	
  =	
  total	
  
Green	
  =	
  Fe55	
  
Black	
  =	
  cosmics	
  



Fe55	
  spectrums	
  at	
  different	
  Voltages	
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ChargeC00
Entries  15886

Mean    1.844±  324.5 

RMS     1.304±    232 

Underflow       0

Overflow   0.002959

Integral   0.997
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yellow	
  =	
  1940V	
  
magenta	
  =	
  1960V	
  
light	
  blue	
  =	
  1980V	
  

Not	
  terminated	
  



Fe55	
  spectrums	
  at	
  different	
  Voltages	
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ChargeC00
Entries  11067

Mean    2.139±    320 

RMS     1.513±  224.5 

Underflow       0

Overflow   0.005241

Integral  0.9948
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Gain	
  along	
  chamber	
  not	
  terminated	
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ChargeC00
Entries  19161

Mean    3.232±  695.6 

RMS     2.286±    443 

Underflow       0

Overflow   0.01978

Integral  0.9802
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Charge000

Long	
  chamber	
  80:20	
  He:IBu	
  

Spectrums	
  measured	
  with	
  Fe55	
  along	
  
different	
  parts	
  of	
  chamber	
  

Gain	
  seems	
  to	
  not	
  be	
  different	
  



Gain	
  along	
  chamber	
  terminated	
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ChargeC00
Entries  12738

Mean    2.776±  463.1 

RMS     1.963±  311.6 

Underflow       0

Overflow   0.0113

Integral  0.9887
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Long	
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  80:20	
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No	
  difference	
  of	
  gain	
  along	
  different	
  parts	
  
of	
  chamber	
  

A	
  270cm	
  long	
  20micron	
  Mo	
  wire	
  is	
  
~310ohms	
  

Don’t	
  take	
  this	
  plot	
  too	
  seriously,	
  it’s	
  less	
  
than	
  1	
  day	
  old	
  



Extra	
  Slides	
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Gas	
  Gain	
  Calcula:on	
  
	
  5.9	
  keV	
  per	
  Fe55	
  photon	
  

x 	
  28e-­‐	
  per	
  keV	
  in	
  80:20	
  He:IBu	
  gas	
  

= 	
  165e-­‐	
  per	
  Fe55	
  photon	
  

	
  1pf	
  (calibra:on	
  capacitor	
  in	
  preamp)	
  
x 	
  0.48V	
  test	
  pulse	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  .	
  

= 	
  0.48pC	
  	
  

	
  0.48	
  pC	
  gives	
  1190	
  ADC	
  counts	
  
	
  1	
  ADC	
  ≈	
  2500e-­‐	
  

	
  Integra:on	
  efficiency	
  of	
  shaping	
  amp	
  ~50%	
  

	
  2500(e-­‐	
  per	
  ADC)	
  /	
  (165e-­‐	
  /	
  50%)	
  =	
  30	
  (1	
  ADC	
  count	
  corresponds	
  to	
  a	
  gas	
  gain	
  of	
  ~30)	
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Energy	
  along	
  radius	
  of	
  chamber	
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hedepR
Entries  4005499
Mean     50.5
RMS     16.26
Underflow       0
Overflow        0
Integral   0.982
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Energy	
  along	
  length	
  of	
  chamber	
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hedepZ
Entries  4005499
Mean    55.86
RMS     79.84
Underflow       0
Overflow        0
Integral   0.982
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