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spectral	
  fi@ng	
  

F Telemetry	
  decoding,	
  data	
  extrac5on	
  and	
  sor5ng	
  à	
  engineering	
  and	
  science	
  data	
  
F SPI	
  events:	
  raw,	
  calibrated,	
  à	
  histograms;	
  scw’s,	
  and	
  other	
  (sub-­‐scw)	
  5me	
  intervals	
  
F Spectral	
  fi@ng:	
  for	
  performance	
  monitoring;	
  for	
  spectral	
  response	
  and	
  background;	
  for	
  science	
  
F Spectral	
  results	
  evalua5on,	
  from	
  mul5ple	
  fits	
  (e.g.	
  scws,	
  revs);	
  bgd	
  and	
  sky	
  ('science')	
  

event	
  hist	
  (sub-­‐scw)	
  

eng	
  data	
  anal.	
  

Spectral	
  
parameters	
  

Trend	
  analysis	
  
and	
  displays	
  

SPI	
  Data	
  Flow:	
  PerfAnalysis	
  and	
  Science	
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preprocessing,	
  	
  
calibra5on	
  fct	
  
ISDC	
  	
  

spectral	
  fi@ng	
  

Spectral	
  Analysis	
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Spectral	
  Fi@ng	
  

•  Rou5ne	
  decomposi5on	
  of	
  SPI	
  detector	
  spectra	
  
¶ spectral	
  performance	
  
¶ background	
  situa5on	
  

5 



Roland Diehl INTEGRAL User Group Meeting, Feb 2018 

SPI	
  Performance	
  Monitoring	
  
•  Monitor	
  Spectral	
  Resolu5on	
  in	
  Detail	
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Comparisons	
  SPI	
  Energy	
  Resolu5on	
  Analyses	
  
•  Same	
  general	
  behavior,	
  	
  

differences	
  in	
  detail	
  from	
  fi@ng	
  method,	
  underlying	
  bgd,	
  …	
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…	
  the	
  context	
  at	
  MPE’s	
  SPI	
  team…	
  
…A	
  detailed	
  paper	
  describes	
  in-­‐orbit	
  response	
  and	
  background	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
…	
  and	
  the	
  results	
  are	
  on	
  the	
  web	
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29th	
  Annealing	
  
¶ Monitoring	
  the	
  Re-­‐Ac5va5on:	
  	
  Detectors:	
  

F General	
  spectra	
  for	
  198	
  keV	
  line:	
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SPI	
  Annealing	
  Assessment	
  

•  MPE	
  in	
  standby	
  for	
  monitoring	
  and	
  repor5ng,	
  through	
  ISDC	
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SPI	
  Annealings	
  

•  Monitor	
  Degrada5on	
  and	
  Recovery	
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Forecas5ng	
  the	
  next	
  annealing	
  

•  Monitoring	
  the	
  degrada5on	
  for	
  ~10	
  revolu5ons	
  
F Derive	
  a	
  gradient,	
  	
  

and	
  extrapolate	
  

F example,	
  
using	
  
1764	
  keV	
  line	
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SPI	
  Spectral	
  Resolu5on	
  Monitoring	
  
•  current	
  status	
  	
  (revolu5on	
  1911)	
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SPI	
  Background	
  Monitoring	
  
•  current	
  status	
  	
  (revolu5on	
  1911)	
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30th	
  Annealing	
  (Rev	
  1913-­‐1919;	
  27	
  Jan	
  –	
  12	
  Feb	
  2018)	
  

•  The	
  recovery	
  ader	
  30th	
  annealing	
  is	
  ~ok	
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30th	
  Annealing	
  (Rev	
  1913-­‐1919;	
  27	
  Jan	
  –	
  12	
  Feb	
  2018)	
  

•  The	
  recovery	
  ader	
  30th	
  annealing	
  is	
  ~ok	
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30th	
  Annealing	
  

17 

•  30th	
  annealing	
  showed	
  rate	
  anomalies	
  
¶ threshold	
  changed	
  during	
  switch-­‐on	
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ACS	
  Calibra5on	
  

¶ ACS	
  provided	
  by	
  MPE	
  
F Personnel	
  drain	
  (AvK)	
  

•  Regular	
  calibra5ons	
  
of	
  ACS	
  system:	
  
threshold	
  steps	
  

F Rate	
  reduc5on	
  with	
  
increasing	
  threshold	
  
(32	
  steps)	
  

F Compare	
  performance	
  
for	
  91	
  FEE	
  rate	
  outputs	
  
among	
  successive	
  
calibra5ons	
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ACS	
  In-­‐Flight	
  Calibra5on	
  

•  Inflight	
  performance:	
  
¶ gain	
  tuning	
  early-­‐on	
  à	
  
¶ calibra5on	
  rou5ne:	
  

F measure	
  FEE	
  rates	
  
for	
  threshold	
  steps	
  
0.08-­‐4.9	
  V	
  (0-­‐63)	
  

F threshhold	
  set	
  at	
  ~75	
  keV	
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ACS	
  Calibra5on	
  and	
  Performance	
  

•  ACS	
  system	
  performance	
  
¶ Rejec5on	
  efficiency	
  

F Assessed	
  ader	
  post-­‐launch	
  verifica5on	
  phase	
  
F Ge	
  event	
  rates	
  reduced	
  by	
  ~factor	
  20	
  through	
  ACS	
  
F Rejec5on	
  efficiency	
  monitored	
  throughout	
  the	
  mission	
  (func5onality;	
  drop-­‐outs)	
  

–  FEE	
  #	
  57,	
  82	
  failed	
  à	
  2	
  BGO	
  units	
  with	
  reduced	
  light	
  collec5on	
  efficiency	
  
–  to	
  be	
  updated	
  with	
  new	
  calibra5ons,	
  turning	
  off	
  single	
  of	
  the	
  four	
  ACS	
  sub-­‐units	
  

¶ Gamma	
  ray	
  response	
  
F Prelaunch	
  calibra5ons	
  with	
  radioac5ve	
  source,	
  and	
  single	
  connected	
  PMTs	
  
F Evalua5on	
  of	
  in-­‐flight	
  threshold	
  calibra5ons	
  à	
  threshold	
  energies	
  &	
  widths	
  [keV]	
  
F Simula5ons	
  GEANT	
  
F Detailed	
  assessment	
  in	
  progress	
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ACS	
  Calibra5on:	
  rev	
  1916,	
  Feb	
  2018	
  

•  	
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ACS	
  In-­‐flight	
  performance	
  

¶  'differen5al'	
  
monitoring	
  
F any	
  component	
  

different	
  from	
  
the	
  others?	
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ACS	
  Performance	
  Assessment:	
  Summary	
  
•  ACS	
  Detector	
  &	
  System	
  Performance	
  Assessment	
  	
  	
  

(in	
  prepara5on,	
  spring	
  2018)	
  
¶ Connec5on	
  of	
  prelaunch	
  calibra5on	
  to	
  In-­‐flight	
  situa5on	
  

–  calibra5on	
  func5on	
  ch=ch(E)	
  

¶ Establishment	
  of	
  threshold	
  energies	
  
F Assump5on	
  of	
  an	
  incident	
  par5cle	
  spectrum,	
  ERF	
  threshold	
  behavior	
  à	
  	
  	
  

–  threshold	
  energy	
  ß	
  rate	
  behavior	
  with	
  threshold	
  se@ngs	
  

¶  Itera5ve	
  fi@ng	
  towards	
  a	
  self-­‐consistent	
  descrip5on	
  à	
  E	
  response	
  of	
  ACS	
  
¶ Determine	
  shielding	
  efficiency	
  

–  measure	
  Ge	
  rates	
  with	
  par5ally	
  switched-­‐off	
  ACS	
  (tbd)	
  

¶ Determine	
  ACS	
  gamma-­‐ray	
  response	
  (angular)	
  
–  GEANT	
  simula5ons	
  

•  Work	
  in	
  progress	
  
¶ Establish	
  easily-­‐accessible	
  prelaunch	
  calibra5ons	
  	
  

–  single	
  pmt	
  calibra5ons	
  with	
  137Cs,	
  200Hg	
  at	
  662,	
  279	
  keV	
  	
  

¶ Analyse	
  15	
  years	
  of	
  ACS	
  calibra5ons	
  (as	
  described	
  above)	
  
¶ Prepare	
  "ACS	
  Characteris5cs	
  and	
  Performance"	
  paper	
  

	
  	
  (with	
  von	
  Kienlin,	
  Zhang,	
  Savchenko,	
  Siegert,	
  et	
  al.)	
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