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From	  Anne’s	  presenta-on	  at	  the	  GM	  

What	  about	  the	  impact	  on	  the	  signal	  from	  beam	  events	  ?	  
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Simula-on	  of	  beam	  events	  
•  samples	  of	  200	  electrons	  	  
•  p	  =	  1	  GeV	  and	  5	  GeV	  	  
•  Entry	  point:	  X=Y=-‐305cm	  ,	  Z=+57.5cm	  
•  Direc-on:	  THETA=	  -‐1.7rad,	  PHI=	  0.7854rad	  

•  Latest	  version	  of	  Qscan	  from	  svn	  (warning:	  this	  version	  does	  not	  
produce	  plots	  for	  light,	  so	  I	  modified	  lro/src/DLArLRO.cc)	  

•  Light	  maps	  provided	  by	  Anne	  in	  /sps/hep/lbno/dataset/
LightMap	  
–  Uniformly-‐spaced	  PMTs:	  LightMap_6x6x6_PMT6x6_LAr.root	  and	  

LightMap_6x6x6_PMT6x6_GAr.root	  for	  	  
–  Non-‐uniformly	  spaced	  PMTs:	  LightMap_6x6x6_PMTNonUni_LAr.root	  

and	  LightMap_6x6x6_PMTNonUni_GAr.root	  
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Waveforms	  
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5	  GeV	  e-‐,	  PMT	  uniform	  

5	  GeV	  e-‐,	  PMT	  non-‐uniform	  

1	  GeV	  e-‐,	  PMT	  uniform	  

1	  GeV	  e-‐,	  PMT	  non-‐uniform	  

Red:	  average	  S1	  of	  200	  beam	  events	  
Blue:	  S2	  from	  one	  beam	  window	  	  

From	  these	  plots	  we	  already	  see	  that	  it	  will	  be	  very	  difficult	  to	  measure	  the	  beam	  S1,	  
especially	  at	  low	  energy	  !	  



S1	  and	  S2	  signals	  
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<S1max>=111.1,	  <S2>=25.9	  

5	  GeV	  e-‐,	  PMT	  uniform	  

5	  GeV	  e-‐,	  PMT	  non-‐uniform	  

1	  GeV	  e-‐,	  PMT	  uniform	  

1	  GeV	  e-‐,	  PMT	  non-‐uniform	  

<S1max>=78.5,	  <S2>=21.3	   <S1max>=6.6,	  <S2>=21.3	  

<S1max>=9.9,	  <S2>=25.9	  



Summary	  
From	  this	  quick	  study,	  it	  seems	  that	  
•  the	  beam	  S1	  will	  be	  very	  difficult	  to	  measure	  (and	  to	  use	  for	  studies	  on	  

calorimetry,	  	  trigger	  algorithms,	  etc.),	  especially	  in	  low	  energy	  events	  

•  the	  configura-on	  with	  uniform	  PMTs	  seems	  to	  provide	  a	  beper	  separa-on	  
of	  beam	  S1	  from	  the	  cosmics’	  S2	  (although	  I	  would	  have	  expected	  the	  
opposite	  !).	  

However,	  I	  have	  some	  ques-ons	  :	  
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Ques-ons	  
Aqer	  running	  the	  beam	  electron	  simula-ons,	  there	  are	  a	  few	  things	  I’m	  not	  
sure	  I	  understand,	  and	  I	  didn’t	  have	  -me	  to	  look	  in	  detail	  in	  the	  code:	  
	  
1.  The	  reduc-on	  w.r.t.	  the	  old	  light	  maps	  quoted	  in	  Anne’s	  slides	  is	  60%	  from	  

the	  cathode	  pipes	  +	  support	  structure	  plus	  25%	  from	  the	  ground	  grid.	  If	  I	  
compare	  my	  new	  simula-ons	  with	  the	  ones	  of	  last	  year,	  I	  see	  an	  amplitude	  
reduc-on	  of	  about	  a	  factor	  10	  for	  cosmics	  S1	  and	  S2	  and	  of	  more	  than	  20	  
for	  beam	  electrons.	  Is	  this	  consistent	  ?	  (I	  cannot	  make	  direct	  comparisons	  
using	  the	  current	  code	  and	  the	  old	  maps,	  because	  they	  are	  not	  compa-ble)	  

2.  The	  geometrical	  coverage	  of	  the	  cathode	  pipes	  +	  support	  structure	  is	  about	  
20%.	  How	  can	  the	  light	  loss	  be	  60%	  ?	  I	  would	  expect	  this	  if	  there	  were	  
mul-ple	  reflec-ons,	  but	  are	  there	  any	  reflec-ve	  surfaces	  apart	  from	  PMT	  
TB	  coa-ng	  ?	  

3.  I	  tried	  to	  generate	  pion	  samples,	  but	  I	  see	  huge	  event-‐by-‐event	  fluctua-ons	  
in	  the	  amount	  of	  S1	  light.	  What	  am	  I	  doing	  wrong	  ?	  (I	  can	  show	  my	  
datacard	  files,	  of	  course)	  

	  	  
Thanks	  for	  any	  clarifica-on/explana-on	  you	  can	  provide	  !	  
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