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Setup	  for	  dark	  noise	  study	  

Pre-‐Amp.	  
(X5	  -‐	  X	  8)	  

MCP	  
• MCP	  Burle	  xp	  85012,	  8x8	  chs	  	  

• Pre-‐Amplifier	  board	  

• NINO	  test	  board	  (ATLAS	  exp.)	  	  

• 	  Light	  Tight	  box	  

• Fast	  oscilloscope,	  Agilent	  
Infiniuum	  series	  (20	  GSamples/s)	  

NINO	  
	  ATLAS	  
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Signals	  
amplified	  signal	  

NINO	  	  signal	  

2000	  counts/signal	  
1	  counts=50ps	  
threshold	  5mV	  
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Signals	  
amplified	  signal	  

NINOchip	  signal	  

!me	  walk	  

NINO	  ToT	  

Amplitude	  

thr	  	  
ToT	  	  
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ToT	  vs	  Amplitude	   Amplitude	  vs	  Time	  Walk	  

pol2	  

pol1	  

pol2	  
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Time-‐Walk	  	  distribu4on	  

σ≈0.18	  ns	   σ≈0.06	  ns	   σ≈0.06	  ns	  

Without	  Correc4on	   Correc4on	  with	  A.	   Correc4on	  with	  A(ToT)	  

• 	  The	  ji5er	  introduced	  by	  NINO	  can	  be	  es4mated	  by	  Time-‐Walk	  distribu4on	  

• 	  Correc4on	  using	  measured	  	  and	  evaluated	  	  amplitude	  	  	  	  	  	  

Time	  Walk=	  Δt	   Δtcorrected=	  
Δt	  –	  Δt*(Amplitude)	  

Δt	  –	  Δt*(Amplitude*(ToT))	  

the	  ideal	  	  
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Different	  Bias	  &	  Pixel	  
Pi
xe
l	  4
5	  

Pi
xe
l	  7
2	  

1900	  V	   2000	  V	  
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Beam	  Test	  Results	  

•  Apply	  the	  same	  analysis	  using	  signals	  from	  
Cherenkov	  light	  

•  Check	  the	  method	  with	  two	  different	  bias	  level	  

•  Data	  from	  	  48°	  setup	  (see	  Maria's	  talk)	  
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ToT	  vs	  Amplitude	   Amplitude	  vs	  Time	  Walk	  

pol2	  

pol3	  

pol1	  

1900	  V	  
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ToT	  vs	  Amplitude	   Amplitude	  vs	  Time	  Walk	  

pol2	  

pol3	  

pol1	  

1950	  V	  

Fit	  with	  same	  func4on!!!	   Fit	  with	  same	  func4on!!!	  

10	  



Time-‐Walk	  	  distribu4on	  

σ≈0.22	  ns	  
σ≈0.15	  ns	   σ≈0.16	  ns	  

Without	  Correc4on	   Correc4on	  with	  A.	   Correc4on	  with	  A(ToT)	  

σ≈0.26	  ns	  
σ≈0.14	  ns	   σ≈0.17	  ns	  

Without	  Correc4on	   Correc4on	  with	  A.	   Correc4on	  with	  A(ToT)	  

1900	  V	  

1950	  V	  
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Conclusion	  

•  Time-‐over-‐Threshold	  
 	  Stable	  rela4ons	  between	  ToT	  and	  Amplitude	  (easy	  
fit	  func4ons)	  

  Possibility	  of	  Time-‐Walk	  correc4on	  (different	  
bias	  &	  pixel)	  

  Similar	  result	  between	  dark	  noise	  and	  beam	  test	  
analysis	  	  
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Outlooks	  

•  Cherenkov	  spectrum	  with	  ToT	  (Maria's	  talk)	  
•  Systema4c	  study	  of	  ToT	  with	  new	  NINO	  board	  
– Laser	  test	  for	  each	  pixel	  

– Test	  with	  TRBV3	  
– New	  test	  with	  muons	  and	  beam	  (June)	  	  	  	  

Δt8x8(ToT)=	  

Δt11(ToT11)	  

Δt81(ToT81)	   Δt88(ToT88)	  

Δt18(ToT18)	  

A8x8(ToT)=	  

A11(ToT11)	  

A81(ToT81)	   A88(ToT88)	  

A18(ToT18)	  
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