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Goals	  

-‐  Ensure	  the	  long	  term	  operaFon	  of	  GEM	  detectors	  for	  CMS	  
-‐  Reach	  an	  accumulated	  dose	  equivalent	  to	  10	  years	  opera>ng	  in	  CMS	  

-‐  Ascertain	  the	  effect	  of	  high	  radiaFon	  on	  the	  Full	  Scale	  GE1/1	  Detectors	  
-‐  Observe	  the	  behaviour	  of	  the	  chambers	  under	  high	  radia>on	  

-‐  Study	  the	  outgassing	  properFes	  of	  GE1/1’s	  components	  	  
-‐  Analyse	  the	  component	  in	  different	  configura>on	  (TEMP,RADIATION,FLOW,…)	  

-‐  Years	  of	  operaFon	  understood	  with	  one	  year	  of	  data	  taking	  
-‐  Keep	  the	  system	  under	  control	  by	  monitoring	  all	  the	  relevant	  parameters	  	  
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Test	   Outgassing	  Test	   Preliminary	  

Study	   Upgrade	  
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-‐  2013-‐2014	  :	  Ageing	  test	  at	  the	  Gamma	  IrradiaFon	  Facility	  
(GIF,CERN)	  

-‐  2013	  :	  Outgassing	  tests	  (GIF,CERN)	  
-‐  2013	  :	  Temperature	  test	  (RD51	  lab,CERN)	  
-‐  2014	  :	  Neutron	  background	  test	  (Dubna	  and/or	  Ljubliana)	  
-‐  2014	  :	  Neural	  Network	  based	  on	  2013	  results	  
-‐  2014	  :	  Propose	  a	  set	  of	  recommendaFons	  to	  operate	  GE1/1	  
Detectors	  for	  CMS	  
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Plan	  

Temperature	  Test	  :	  
	  
Understand	  the	  gain	  
variaFons	  versus	  the	  
temperature.	  
	  
Build	  a	  model	  to	  
correct	  these	  
variaFons	  and	  recover	  
a	  gain	  independent	  
from	  the	  temperature	  

Outgassing	  Test	   Preliminary	  
Study	  Goals	   Upgrade	  
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Plan	  

Outgassing	  Test	  :	  
	  
Validate	  the	  use	  of	  the	  
components	  inside	  the	  
GE1/1	  detectors	  
	  
Prevent	  the	  ageing	  by	  
providing	  a	  set	  of	  
recommendaFons	  to	  
operate	  and	  build	  
GE1/1	  chambers	  

Preliminary	  
Study	  Goals	   Temperature	  

Test	   Upgrade	  
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Contexte	  de	  
l’étude	  

Preliminary	  
Study	  

Contexte	  de	  
l’étude	  
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Gamma	  IrradiaFon	  Facility	  GIF	  :	  	  

Detector	  

-‐  Bld	  190	  
-‐  Source	  :	  137Cs	  566	  GBq	  
-‐  RadiaFon	  :	  	  Y	  662	  keV	  

Setup	  :	  	  

-‐  DuraFon	  ≥	  6	  months	  (	  5	  C/cm2)	  
-‐  Large	  triple-‐GEM	  for	  CMS	  
-‐  Ar/CO2/CF4	  –	  Gain	  =	  10	  000	  

Reference	  Measurement	  :	  	  

-‐  Two	  Single	  Wire	  ProporFonal	  Chambers	  (SWPCs)	  irradiated	  by	  55Fe	  	  
-‐  Meteo	  StaFon	  (Temperature,	  Pressure,	  Humidity)	  
-‐  Gaz	  Chromatography	  (GC)	  to	  monitor	  the	  gas	  mixture	  and	  the	  impuriFes	  
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Materials	  Study	  

Goals	   Plan	   Temperature	  
Test	   Outgassing	  Test	   Upgrade	  
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l’étude	  

Contexte	  de	  
l’étude	  
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Preliminary	  
Study	  

Gamma	  IrradiaFon	  Facility	  GIF	  :	  	  

Goals	   Plan	   Temperature	  
Test	   Outgassing	  Test	   Upgrade	  
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Vue	  d’ensemble	  
	  de	  l’expérience	  :	  	  
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Study	  

Goals	   Plan	   Temperature	  
Test	   Outgassing	  Test	   Upgrade	  
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Preliminary	  Results	  :	  	  
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Preliminary	  
Study	  

Filter	  added	  in	  front	  of	  
the	  source	  

Goals	   Plan	   Temperature	  
Test	   Outgassing	  Test	   Upgrade	  
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Preliminary	  
Study	  
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Channel 14

Résultats	  préliminaires	  :	  	  
TEMPERATURE	  /	  PRESSURE	  

Gain	  (CHANNEL	  NUMBER)	  
SWPCs	  

Goals	   Plan	   Temperature	  
Test	   Outgassing	  Test	   Upgrade	  
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Goals	   Plan	  

New	  (clean)	  	  
Au/W	  wire	  

New	  (clean)	  	  
Au/W	  wire	  

Used	  	  Au/W	  wire	   Used	  	  Au/W	  wire	  

Temperature	  
Test	   Outgassing	  Test	  
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Preliminary	  
Study	  

Goals	   Plan	   Temperature	  
Test	   Outgassing	  Test	  

Spectrum In stats. W Au 

Spectrum 1 Yes 19.1 80.9 
Spectrum 2 Yes 20.0 80.0 
Spectrum 3 Yes 19.3 80.7 

Spectrum C O F Al S Au 
Spectrum 1 81.8 15.3 1.7 0.7 0.2 0.3 
Spectrum Al W Au 
Spectrum 2 4.1 15.0 81.0 
Spectrum 3 4.8 12.8 82.4 
Spectrum C O F Au 

Spectrum 4 78.0 19.9 1.8 0.3 
Spectrum 5 82.6 14.8 1.3 1.3 

Used	  	  Au/W	  wire	  

New	  (clean)	  	  
Au/W	  wire	  
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Contexte	  de	  
l’étude	   Upgrade	  

Contexte	  de	  
l’étude	  
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Temperature	  
Test	  Goals	   Plan	   Outgassing	  Test	   Preliminary	  

Study	  

Gamma	  IrradiaFon	  Facility	  GIF	  :	  	  
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Goals	   Upgrade	  
Temperature	  

Test	  Plan	   Outgassing	  Test	   Preliminary	  
Study	  

What	  we	  want	  to	  replace/change/Add	  :	  
	  
-‐  GE1/1	  Prototype	  II	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  GE1/1-‐	  NS2	  technology	  
-‐  10x10	  removable	  triple	  –	  GEM	  detector	  	  
-‐  Outgassing	  box	  :	  

-‐  Parallel	  line	  with	  	  variable	  gas	  flow	  	  
-‐  HeaFng	  tape	  (20	  à	  80	  °C)	  
-‐  Temperature/Humidity	  sensors	  
-‐  SWPC	  for	  gain	  monitoring	  

-‐  Gas	  system	  :	  
-‐  Pre-‐mixed	  bolle	  (Ar/CO2/CF4	  –	  45/15/40)	  
-‐  Clean	  Stainless	  Steel	  pipes	  	  
-‐  Reduced	  flow	  (5L/h	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1L/h)	  
-‐  New	  GC-‐MS	  for	  the	  Gas	  Analysis	  	  

-‐  Somware	  :	  
-‐  Upgrade	  of	  exisFng	  programs	  
-‐  Online	  monitoring	  of	  the	  data	  
-‐  Alarm	  in	  case	  of	  problems	  (automaFc	  SMS	  ?	  Mail	  ?)	  
-‐  Store	  files	  on	  the	  network	  
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Thank	  you	  

Jeremie	  Merlin	  
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Ar/CO2/CF4	  
	  

662	  keV	  
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