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Gaseous	  micropa3ern	  detectors	  
•  A	  new	  generaAon	  of	  detectors	  used	  in	  

various	  aspects	  [1-‐4]	  

Future	  upgrades	  of	  several	  large	  parAcle	  detectors	  intend	  to	  employ	  gaseous	  micropaKern	  detectors.	  This	  class	  of	  detectors,	  which	  include	  Gas	  Electron	  
MulApliers	  (GEMs),	  Micro-‐MEsh	  Gaseous	  Structure	  detectors	  (MicroMegas)	  and	  similar,	  usually	  require	  the	  measurement	  of	  small	  currents	  (pA)	  at	  high	  

potenAals	  (kV)	  with	  respect	  to	  ground.	  While	  only	  this	  in	  itself	  presents	  an	  obstacle,	  the	  measurements	  very	  oTen	  need	  to	  saAsfy	  other	  strict	  requirements,	  
such	  as	  small	  current	  resoluAon,	  low	  power	  consumpAon,	  high	  readout	  frequencies	  (1	  kHz)	  or	  simultaneous	  readouts	  of	  mulAple	  channels.	  

•  Systems	  that	  typically	  consist	  of	  one	  or	  
several	  perforated	  thin	  metal	  sheets	  
immersed	  in	  a	  gaseous	  environment	  and	  
placed	  at	  high	  potenAals	  [5]	  

•  Electrons	  created	  by	  incoming	  radiaAon	  
driT	  into	  the	  holes,	  mulAply	  and	  transfer	  to	  
a	  collecAon	  pad	  [6]	  

Device	  requirements	  
•  Very	  small	  currents	  (nA)	  at	  high	  potenAals	  (kV)	  in	  

early	  mulAplicaAon	  stages	  create	  a	  readout	  
problem	  

•  Measure	  small	  currents	  with	  good	  resoluAon	  
(100pA)	  at	  high	  bias	  voltages	  (5kV)	  

•  MulA-‐channel	  high-‐frequency	  (1kHz)	  digital	  
readout	  

•  Cost-‐effecAve,	  low-‐powered	  compact	  device	  
•  Concept	  tested	  on	  a	  laboratory	  GEM	  setup	  
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•  Custom-‐made	  signal	  condiAoning	  board	  with	  a	  

low	  power	  preamp	  and	  a	  Σ-‐Δ	  opamp	  [7,8]	  
•  14	  data	  bits	  sent	  through	  an	  op6cal	  link	  to	  

minimize	  leakage	  currents	  (500kbps	  rate	  at	  1kHz	  
sampling	  rate)	  

•  Data	  is	  collected	  by	  an	  FPGA	  board	  [9]	  from	  up	  to	  
32	  channels	  and	  sent	  to	  a	  LabView	  PC	  module	  via	  
a	  USB	  interface	  

•  The	  final	  product	  is	  placed	  in	  a	  custom	  printed	  
plas6c	  housing	  measuring	  6	  x	  3	  x	  2	  cm3	  and	  is	  
powered	  by	  a	  LED	  charging	  system	  [10]	  

A	  stability	  test	  is	  performed	  first	  (leT),	  aTer	  which	  a	  GEM	  current	  measurement	  is	  performed	  in	  
several	  phases	  (right).	  	  The	  ammeters	  show	  excep6onal	  stability	  and	  a	  current	  resolu6on	  of	  <7pA	  

FWHM	  at	  1kHz	  readout	  rates	  at	  the	  readout	  range	  of	  ±125	  nA	  
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Concept	  and	  design	   This	  soluAon	  improves	  vastly	  on	  previously	  
encountered	  difficulAes	  (number	  of	  readout	  
channels,	  readout	  frequency	  and	  power	  

consump6on,	  among	  others)	  
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