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•  No	  deteriora)on	  up	  to	  a	  total	  irradia)on	  dose	  of	  6	  Coulomb/cm2;	  
•  Can	  operate	  well	  up	  to	  background	  radia)on	  levels	  of	  approximately	  17	  kH/cm2	  

of	  detected	  photons	  and	  75	  kHz/cm2	  of	  detected	  neutrons;	  
•  Posi)on	  resolu)on	  of	  approximately	  60-‐70	  um	  per	  detector-‐plane	  at	  

perpendicular	  incident	  angle	  and	  150	  μm	  at	  large	  angles.	  

sTGC structure

Konstan)n	  Filippov,	  The	  Interna)onal	  Conference	  on	  Par)cle	  Physics	  
and	  Astrophysics,	  5-‐10	  October,	  2015.	  



3	  

X-ray studies of the sTGS prototype
The	  main	  goal:	  	  	  

Obtain	  some	  experience	  with	  the	  detector	  opera)on,	  	  
understand	  detector	  behavior	  with	  different	  gases	  and	  

define	  possible	  modes	  of	  scanning.	  
Tests	  were	  carried	  out	  with	  one	  of	  the	  first	  sTGC	  test	  
beam	  prototypes	  in	  “manual	  mode”.	  Scans	  were	  done	  
with	  2.5	  cm	  step	  with	  collimator	  of	  3	  cm	  diameter.	  
Studied:	  
• Gas	  gain	  uniformity	  
• Reproducibility	  
• Hot	  spots	  
• Some	  other	  issues	  
	  

Collimator	  
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Tasks

I.  Study	  of	  the	  gas	  mixtures	  proper)es	  

§  Current	  as	  a	  func)on	  of	  applied	  voltage	  
§  Gas	  gain	  (current	  map)	  

	  

II.  Study	  hot	  spots	  for	  two	  gas	  mixtures	  and	  their	  

comparison	  

Konstan)n	  Filippov,	  The	  Interna)onal	  Conference	  on	  Par)cle	  Physics	  
and	  Astrophysics,	  5-‐10	  October,	  2015.	  



Current in the chamber as a function 
of applied voltage

In	  the	  sTGC	  base	  line	  mixture	  
gas	  gain	  satura)on	  effects	  are	  

observed	  at	  2750	  V.	  
This	  also	  means	  that	  gas	  gain	  is	  

less	  dependent	  on	  the	  
chamber	  effects	  -‐>	  good	  for	  
opera)on,	  but	  may	  not	  be	  

good	  to	  find	  effects.	  

Gases:	  
• CO2	  100%	  	  at	  2900	  V	  
• n-‐pentane/CO2	  (45/55)	  at	  2800	  V	  (working	  point)	  
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Current map of chamber 1
CO2,	  2900	  V	  

nPentane/CO2,	  2800	  	  V	  

Many	  hot	  spots	  in	  CO2,	  but	  
only	  one	  is	  observed	  in	  the	  
sTGC	  base	  line	  mixture.	  

Wire	  defect:	  
gas	  gain	  higher	  
(reason	  is	  not	  clear)	  

Strip	  defect	  

Wire	  supports	  
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Wire	  defect:	  
gas	  gain	  lower	  	  
(reason	  is	  not	  clear)	  

nPentane/CO2,	  2800	  	  V	  

CO2,	  2900	  V	  

Strip	  defect	  

	  Hot	  spots	  
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Current map of chamber 2
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X,Y projection. Chamber 1

Gas	  gain	  uniformity	  is	  becer	  in	  	  n-‐pentane/CO2	  mixture!	  Gas	  gain	  varia)on	  is	  10.5%	  
for	  CO2	  and	  5.4%	  for	  n-‐pentane/CO2	  mixture.	  

CO2,	  2900	  V	   n-‐pentane/CO2,	  2800	  	  V	  
Point	  Y=175,	  X	  =	  1000	  mm	  
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Tests with CO2 gas
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•  Mul)ple	  repea)ng	  discharges	  with	  

different	  dura)on.	  	  

•  There	  are	  no	  discharges	  at	  the	  nearby	  
points	  ⇒	  the	  hot	  spot	  is	  located.	  

•  Aher	  long	  irradia)on	  of	  the	  nearby	  points	  
discharges	  were	  disappeared	  ⇒	  
discharges	  depends	  on	  )me	  of	  irradia)on	  

•  Discharge	  had	  stopped,	  when	  X-‐RAY	  was	  
off	  ⇒	  Discharge	  is	  con)nuous	  	  

•  Discharge	  lasted	  even	  when	  X-‐RAY	  was	  
off	  (Malter	  effect).	  Need	  to	  decrease	  HV.	  
Discharge	  is	  self-‐sustaining.	  

Discharge	  started	  

Discharge	  con)nues	  aher	  
X-‐ray	  OFF.	  
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Tests with n-pentane/CO2 mixture

Only	  one	  hot	  spot	  	  was	  found,	  when	  chamber	  had	  been	  
filled	  with	  n-‐pentane/CO2	  mixture.	  This	  spot	  corresponds	  
to	  that	  which	  had	  discharges	  in	  CO2	  gas.	  Training	  allows	  to	  
fix	  this	  problem.	  

3000	  V	   3200	  V	  
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Summary

•  Tests	  with	  CO2	  gas	  are	  more	  sensi)ve	  to	  the	  chamber	  effects.	  

•  If	  the	  goal	  of	  the	  tests	  is	  to	  find	  all	  defects,	  one	  should	  work	  with	  CO2	  mixture.	  	  

•  Gas	  gain	  satura)on	  is	  	  observed	  at	  2750	  V	  in	  n-‐pentane/CO2	  gas	  mixture.	  	  

•  This	  mixture	  is	  much	  less	  sensi)ve	  to	  the	  chamber	  defects.	  

•  To	  study	  chamber	  behavior	  at	  real	  opera)ng	  condi)ons,	  one	  should	  work	  with	  sTGC	  

base	  line	  mixture	  (n-‐pentane/CO2).	  

•  Gas	  gain	  uniformity	  depends	  on	  the	  gas	  mixture.	  Gas	  gain	  varia)on	  of	  10.5%	  for	  CO2	  

and	  corresponds	  to	  that	  of	  5.4%	  for	  n-‐pentane/CO2	  mixture.	  	  

•  Scans	  using	  X-‐ray	  irradia)on	  allow	  to	  find	  chamber	  defects,	  which	  are	  cri)cal	  for	  

opera)on	  in	  radia)on	  environment	  of	  LHC	  experiments	  .	  
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