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Abstract	  
The	  Cosmic	  Origins	  Spectrograph	  (COS)	  was	  installed	  on	  the	  Hubble	  Space	  Telescope	  (HST)	  in	  May	  2009.	  COS	  is	  designed	  to	  perform	  high-‐sensiDvity,	  medium-‐	  and	  low-‐resoluDon	  spectroscopy	  of	  astronomical	  objects	  in	  the	  
1150-‐3200	  Å	  wavelength	  range.	  COS	  significantly	  enhances	  the	  spectroscopic	  capabiliDes	  of	  HST	  at	  ultraviolet	  wavelengths,	  providing	  observers	  with	  unparalleled	  opportuniDes	  for	  observing	  faint	  UV	  sources.	  Provided	  here	  is	  
an	  update	  on	  some	  aspects	  of	  detector	  performance	  and	  current	  calibraDon	  projects	   from	  Cycle	  18	  along	  with	  new	  addiDons	   for	  Cycle	  19.	   Included	  are	  discussions	  on	   the	  Dme	  dependent	  sensiDvity	  as	  well	  as	   recent	  and	  
upcoming	  addiDons	  to	  CalCOS.	  	  We	  also	  present	  iniDal	  characterisDcs	  of	  a	  new	  G130M/1222	  central	  wavelength	  seUng	  for	  the	  Far-‐Ultraviolet	  (FUV)	  channel.	  	  This	  new	  mode,	  available	  in	  Cycle	  20,	  provides	  a	  resolving	  power	  of	  
R>10,000	  from	  1065	  to	  1365	  angstroms	  while	  placing	  the	  damaging	  flux	  of	  the	  Lyα	  airglow	  line	  in	  the	  gap	  between	  detector	  segments	  A	  and	  B.	  

New	  Data	  Handbook	  
A	  new	  version	  of	  the	  COS	  data	  handbook,	  designed	  to	  help	  users	  
understand	   and	   manipulate	   the	   data	   from	   COS,	   is	   set	   to	   be	  
released	   early	   in	   January	   of	   2012.	   	   This	   handbook	   provides	   a	  
quick	   COS	   overview	   and	   an	   in	   depth	   explana%on	   of	   COS	   data	  
files,	  calibra%on	  steps	  and	  soHware,	  error	  sources,	  and	  tools	  and	  
techniques	   for	  data	  analysis.	   	   In	  par%cular	   for	   this	  new	  version,	  
which	  updates	  the	  pre-‐launch	  version	  released	  in	  March	  of	  2009,	  
included	   are	   descrip%ons	   of	   important	   changes	   that	   have	   been	  
implemented	   in	   the	  COS	   calibra%on	  pipeline,	  data	  producs,	   and	  
STSDAS	   analysis	   tools	   in	   the	   2+	   years	   of	   science	   opera%ons.	  	  
Please	   visit	   the	   STScI	   website	   for	   the	   most	   up	   to	   date	   COS	  
Handbooks.	  

New	  FUV	  Observing	  Mode:	  G130M/1222	  
Star%ng	   in	   Cycle	   20,	   there	  will	   be	   a	   new	   COS	   configura%on	   available	   for	   FUV	   observa%ons.	  	  
This	  new	  seTng	  u%lizes	  the	  G130M	  gra%ng	  at	  a	  central	  wavelength	  of	  1222	  Å.	  	  Observing	  with	  
the	   G130M/1222	   seTng	   u%lizes	   the	   separa%on	   of	   the	   two	   FUV	   detectors	   by	   placing	   the	  
geocoronal	   lyman	  alpha	   line	   in	  the	  gap	  between	  segments	  A	  and	  B,	   thereby	  elimina%ng	  this	  
source	  of	   	  damaging	  high-‐intensity	  flux.	   	  This	  new	  observing	  mode	  will	  facilitate	  studies	  of	  Ly	  
β,	  O	  VI,	  and	  Ly	  α	  absorp%on	  in	  the	  low-‐redshiH	  IGM	  (z	  =	  0.125),	   	  the	  He	  II	  Ly	  α	  forest	  at	  the	  
epoch	  of	  He	   II	   re-‐ioniza%on	  (z	  =	  2.51–2.73),	  molecular	  hydrogen	   in	  planetary	  nebulae	  and	   in	  
translucent	  clouds,	  and	  high-‐ioniza%on	  AGN	  ouflows	  at	  low	  redshiHs.	  
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Segment B
Segment AThe	   G130M/1222	   mode	   samples	   wavelengths	  

between	   approximately	   	   1065	   and	   1365	   Å	   with	   a	  
resolving	   power	   R>10,000.	   	   The	   sensi%vity	   of	   this	  
seTng	   is	   comparable	   to	   other	   G130M	   modes	   and	  
higher	   than	   the	   G140L	   modes.	   	   Preliminary	  
measurements	   indicate	   that	   the	   resolving	   power	   is	  
R>13,000	  at	  1135	  Å,	  but	  this	  represents	  a	   lower	   limit;	  
predicted	  values	  exceed	  14,000	  at	  1065	  Å	  and	  17,000	  
at	  1135	  Å.	  	  For	  more	  informa%on,	  please	  see	  the	  Cycle	  
20	  COS	  Instrument	  Handbook.	  	  	  

Time	  Dependent	  SensiDvity	  
Regular	  monitoring	  of	  HST	  spectrophotometric	  primary	  standard	  stars	  has	  shown	  that	  there	  is	  
a	  %me	  dependence	  to	  the	  spectroscopic	  sensi%vity	  of	  COS	  observing	  modes.	   	  Previously,	  this	  
sensi%vity	  decline	  has	  been	  described	  by	  a	  fit	  with	  two	  piecewise	  linear	  con%nuous	  segments	  
and	  a	  breakpoint	  at	  2010.2.	  	  Recent	  observa%ons	  taken	  up	  through	  October	  2011	  indicate	  that	  
a	  third	  slope	  has	  developed,	  and	  thus	  a	  second	  breakpoint	  is	  needed.	  	  
Finding	   the	   appropriate	   breakpoints	   required	  
fiTng	   various	   linear	   solu%ons	   to	   the	  	  
observa%ons	   from	   the	   sensi%vity	   monitoring	  
programs.	   	  An	  example	  of	  this,	   for	  the	  G140L/
1105	   mode,	   is	   shown	   in	   Figure	   1.	   	   The	   first	  
breakpoint	   was	   allowed	   to	   vary	   between	  
2010.0	  and	  2010.5	  and	  the	  second	  from	  2011.0	  
to	   2011.4.	   	  Goodness	   of	   fit	  measurements	   for	  
each	  set	  of	  breakpoints	   led	  to	  first	  and	  second	  
break	  points	  of	  2010.2	  and	  2011.2	  respec%vely.	  	  
This	   measurement	   has	   been	   found	   to	   be	  
consistent	   for	   all	   gra%ng,	   segment,	   and	  
wavelength	  combina%ons.	  	  	  

Figure	   2	   shows	   the	   filed	   rates	   of	  
sensi%vity	   decline	   with	   %me	   for	   the	  
G130M/1309	   mode.	   	   Using	   the	  
determined	   breakpoints	   of	   2010.2	   and	  
2011.2	  we	  find	   the	   sensi%vity	  decline	   to	  
be	   -‐4.3	  %/year	  un%l	   2010.2,	   -‐3.1	  %/year	  
from	   2010.2	   to	   2011.2,	   and	   -‐7.9	   %/year	  
aHer	   2011.2.	   Regular	   sensi%vity	  
monitoring	  will	   be	   on	   going	   to	   con%nue	  
to	  characterize	  this	  behavior.	  	  	  

CALCOS	  Updates	  
A	  new	  version	  of	  the	  COS	  Calibra%on	  pipeline	  (CALCOS)	  is	  due	  to	  be	  installed	  in	  January	  2012	  
in	  the	  on-‐the-‐fly-‐recalibra%on	  (OTFR)	  pipeline.	  	  Important	  new	  features	  for	  this	  release	  include	  
the	  addi%on	  of	  a	  correc%on	  to	   the	  Y-‐walk	  caused	  by	  gain	  sag	  and	  the	  addi%on	  of	  a	  %meline	  
extension	  for	  corrtag	  files.	  Users	  wishing	  to	  take	  advantage	  of	  these	  new	  updates	  should	  re-‐
request	  their	  data	  from	  the	  archive	  aHer	  the	  installa%on	  is	  complete,	  or	  download	  the	  current	  
release	  of	  STScI_Python.	  	  	  
	  
	  
Y-‐walk,	   a	   mis-‐registra%on	   of	   detected	   photons	   in	  
the	   Y	   direc%on,	   is	   a	   consequence	   of	   gain-‐sag	   (see	  
COS	   ISR	   2011-‐05	   for	   informa%on	   on	   gain-‐sag).	   	   A	  
correc%on	  for	  this	  effect	  has	  been	  added	  to	  CALCOS	  
as	   a	   WALKCORR	   calibra%on	   step	   and	   associated	  
WALKTAB	  reference	  file.	   	  This	  new	  calibra%on	  step	  
corrects	   the	   Y	   loca%on	   of	   each	   detected	   photon	  
based	  on	   the	  pulse	  height	  amplitude	  of	   the	  event,	  
resul%ng	  in	  a	  re-‐aligned	  spectrum	  free	  of	  y-‐walk.	  	  	  
A	  TIMELINE	  extension	  has	  been	  added	  to	  corrtag	  data	  files	  to	  provide	  informa%on	  about	  the	  
observa%on	  at	  one-‐second	  intervals	  throughout	  the	  exposure.	  A	  %mefilter	  tool	  has	  also	  been	  
developed	  that	  allows	  users	  to	  flag	  intervals	  of	  %me	  in	  the	  corrtag	  table	  as	  bad,	  based	  on	  the	  
informa%on	   in	   the	   TIMELINE	   extension.	   This	  will	   give	   users	   the	   ability	   to	   filter	   out	   parts	   of	  
their	  exposures	  that	  sa%sfy	  certain	  condi%ons;	  e.g.	  when	  the	  sun	  was	  above	  the	  horizon,	  HST	  
was	  past	  a	  certain	  longitude,	  or	  O	  I	  airglow	  line	  was	  too	  strong.	  	  	  

Fig	   1:	   Plot	   of	   the	   relaLve	   sensiLvity	   versus	   Lme	   for	   a	   20	  
Angstrom	   secLon	   of	   the	   G140L/1105	   seSng	   of	   COS	   FUV	  
spectroscopic	  sensiLvity	  monitor	  program.	   	  Black	  stars	  are	  
individual	  data	  points	  with	  error	  bars;	  colored	  lines	  indicate	  
fits	   using	   two	   breaks.	   	   The	   first	   break	   varied	   between	  
2010.0-‐2010.5	   and	   the	   second	   break	   varied	   between	  
2011.0-‐2011.4.	   	   Goodness	   of	   fit	   for	   each	   combinaLon	  
determined	  the	  opLmal	  breakpoints.	  

Fig	  2:	  Plot	  of	  relaLve	  sensiLvity	  versus	  Lme	  for	  a	  5	  Angstrom	  secLon	  of	  the	  
G130M/1309	   seSng	   spectroscopic	   sensiLvity	   monitor	   data	   (repeated	  
monitoring	   of	   the	   white	   dwarf	   standard	  WD0947+857).	   	   Dashed	   verLcal	  
lines	   indicate	   the	   Lmes	   of	   breaks	   in	   the	   sensiLvity	   trend,	   at	   2010.2	   and	  
2011.2,	   respecLvely.	   	   The	   solid	   black	   line	   shows	   the	  fit	   to	   the	  data	  using	  
conLnuous	   linear	   segments	   with	   the	   break	   points	   fixed	   at	   2010.2	   and	  
2011.2.	  	  The	  slopes	  for	  the	  different	  trends	  are	  listed	  on	  the	  graph.	  

Fig	  3:	  SensiLvity	  versus	  wavelength	  for	  the	  new	  G130M/
1222	  seSng.	  Note	  the	  gap	  in	  coverage	  at	  Lyα	  caused	  by	  
the	  physical	  separaLon	  of	  the	  detector	  segments.	  

Fig	   4:	   The	   Y-‐walk	   correcLon	   applied	   to	   FUV	   G160M	   data	   from	  
sensiLvity	   monitoring	   programs.	   	   The	   region	   shown	   is	   from	  
detector	   pixels	   8800	   to	   9400,	   which	   encompasses	   a	   region	   of	  
severe	   gain	   sag	   at	   x=9100	   from	   geo-‐coronal	   Lyα.	   	   (Le5)	  
uncorrected,	  (right)	  corrected.	  	  	  	  	  

Fig	  5:	  The	  first	  6	  rows	  of	  a	  sample	  Lmeline	  extension	  from	  a	  COS	  FUV	  observaLon.	   	  InformaLon	  provided	  on	  a	  second-‐by-‐second	  basis	  include	  
longitude,	  laLtude,	  sun	  alLtude,	  target	  alLtude,	  radial	  velocity,	  spectrum	  x	  shij	  value,	  lyα	  line	  strength,	  OI	  line	  strengh,	  	  and	  detector	  dark	  rate.	  


