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Quick	
  Intro	
  

Use	
  external	
  scin;llator	
  counters	
  to	
  tag	
  sample	
  of	
  muons	
  travelling	
  parallel	
  
to	
  APA	
  
	
  
Es;mate	
  electron	
  life;me	
  -­‐>	
  LAr	
  purity	
  from	
  sample	
  of	
  these	
  muons	
  

Tagged	
  muon	
  trajectory	
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Current	
  Status	
  

Trying	
  to	
  generate	
  CRY	
  cosmic	
  ray	
  samples	
  

•  More	
  realis;c	
  spectrum	
  of	
  muons	
  (energy,	
  momentum,	
  
posi;on)	
  

•  Es;mate	
  live	
  ;me	
  needed	
  to	
  get	
  purity	
  measure	
  

Generated	
  samples	
  using	
  standard	
  fcls	
  (i.e.	
  MC	
  challenge)	
  with	
  Dom	
  
Brailsford’s	
  external	
  counter	
  filters	
  in	
  place	
  
	
  
Generated	
  250,000	
  events:	
  

•  ~3,500	
  pass	
  filters	
  

•  GEANT	
  stage	
  performed	
  with	
  three	
  electron	
  life;mes	
  1e3,	
  
1e4	
  and	
  1e5	
  us	
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Hit	
  Times	
  –	
  1e3	
  us	
  sample	
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Hit	
  Amplitude	
  vs	
  Time	
  –	
  1e3	
  us	
  sample	
  

Pair	
  03	
  –	
  ~27cm	
  from	
  APA	
  
	
  
Select	
  only	
  events	
  hiYng	
  a	
  pair	
  of	
  
opposing	
  counters	
  
	
  
Record	
  all	
  hit	
  ;me	
  /	
  amplitude	
  pairs	
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Hit	
  Amplitude	
  vs	
  Time	
  –	
  1e3	
  us	
  sample	
  

All	
  Pairs	
  
	
  
Select	
  only	
  events	
  hiYng	
  a	
  pair	
  of	
  
opposing	
  counters	
  
	
  
Record	
  all	
  hit	
  ;me	
  /	
  amplitude	
  pairs	
  
	
  
Looks	
  like	
  an	
  encouraging	
  shape	
  

Try	
  fiYng	
  profile	
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Fit	
  Profile	
  DistribuRon	
  

Fi_ed	
  profile	
  
	
  
Poor	
  quality	
  fit	
  
	
  
Life;me	
  is	
  not	
  within	
  errors	
  of	
  fit	
  
result	
  
	
  
Tau_e	
  1029.6	
  +/-­‐	
  4.7	
  us	
  

s)µHit Time (
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sµ 1e3 eτCounter Pair Hits - 
Entries  96910

Mean   750.730

Mean y  33.775

RMS    386.216

RMS y  20.817

 / ndf 2χ  1438.616 / 125

Norm.     0.192± 63.765 

 eτ  4.654± 1029.570 

sµ 1e3 eτCounter Pair Hits - 
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Fit	
  Profile	
  DistribuRon	
  

Actual	
  
Tau_e	
  1,000	
  us	
  
FiSed	
  
Tau_e	
  1029.6	
  +/-­‐	
  4.7	
  us	
  

s)µHit Time (
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sµ 1e4 eτCounter Pair Hits - 
Entries  99313

Mean   740.332

Mean y  56.474

RMS    393.757

RMS y  21.225

 / ndf 2χ  572.340 / 125

Norm.     0.156± 64.110 

 eτ  92.615± 5468.507 

sµ 1e4 eτCounter Pair Hits - 

Actual	
  
Tau_e	
  10,000	
  us	
  
FiSed	
  
Tau_e	
  5468.5	
  +/-­‐	
  92.6	
  us	
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Fit	
  Profile	
  DistribuRon	
  

Actual	
  
Tau_e	
  1,000	
  us	
  
FiSed	
  
Tau_e	
  1029.6	
  +/-­‐	
  4.7	
  us	
  

Actual	
  
Tau_e	
  10,000	
  us	
  
FiSed	
  
Tau_e	
  5468.5	
  +/-­‐	
  92.6	
  us	
  
Actual	
  
Tau_e	
  100,000	
  us	
  
FiSed	
  
Tau_e	
  9931.6	
  +/-­‐	
  307.8	
  us	
  

What’s	
  going	
  wrong?	
  

s)µHit Time (
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sµ 1e5 eτCounter Pair Hits - 
Entries  93772

Mean   732.093

Mean y  59.498

RMS    377.277

RMS y  21.681

 / ndf 2χ  705.519 / 125

Norm.     0.161± 63.646 

 eτ  307.892± 9931.608 

sµ 1e5 eτCounter Pair Hits - 
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Ideas	
  –	
  ADC	
  distribuRon	
  fit?	
  

Entries  14824

Mean   62.036

RMS    21.757
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Entries  15001

Mean   61.721

RMS    22.149
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•  Profile	
  histogram	
  doesn’t	
  do	
  a	
  good	
  job	
  at	
  represen;ng	
  actual	
  ADC	
  distribu;ons	
  
•  Actual	
  distribu;ons	
  are	
  Landau-­‐Gaussian	
  	
  
•  Could	
  fit	
  the	
  distribu;ons	
  individually?	
  

•  Some	
  other	
  effect	
  causing	
  a	
  drop	
  off	
  in	
  ADC	
  counts	
  as	
  a	
  func;on	
  of	
  distance?	
  
•  Diffusion?	
  


