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What	
  is	
  the	
  “Rela2ve	
  luminosity”?	
  
•  Your	
  observable	
  is	
  some	
  asymmetry	
  for	
  different	
  spin	
  
states	
  a	
  and	
  b,	
  and	
  assuming	
  that	
  the	
  efficiency	
  
doesn’t	
  have	
  spin	
  dependent:	
  

•  Rela2ve	
  luminosity	
  is	
  defined	
  as:	
  

•  Although	
  we	
  define	
  different	
  spin	
  paVerns	
  and	
  change	
  
aWer	
  each	
  fill	
  to	
  reduce	
  the	
  false	
  asymmetry,	
  rela2ve	
  
luminosity	
  s2ll	
  can	
  be	
  a	
  dominant	
  systema2c	
  
uncertainty	
  source	
  for	
  your	
  analysis.	
  	
  

	
  
	
  

A ≡ σ a −σ b

σ a +σ b

=
1
P1P2

Na −RNb

Na +RNb

R = La
Lb

July	
  20,	
  2016	
   Spinfest	
  2016	
  

2	
  



Luminosity	
  monitors	
  

•  The	
  good	
  luminosity	
  monitors	
  require	
  	
  
– Minimal	
  to	
  no	
  background	
  
–  Same	
  acceptance	
  as	
  the	
  process	
  we’re	
  interested	
  
in	
  

– High	
  sta2s2cs	
  
– No	
  spin	
  dependent	
  	
  

•  Tradi2onal	
  PHENIX	
  luminosity	
  monitors	
  are	
  
BBC	
  and	
  ZDC.	
  	
  

July	
  20,	
  2016	
   Spinfest	
  2016	
  

3	
  



Gecng	
  started	
  

•  There	
  are	
  few	
  ways	
  for	
  gecng	
  the	
  bunch	
  by	
  
bunch	
  trigger	
  counts.	
  	
  

•  Here,	
  we	
  will	
  discuss	
  about	
  two	
  scalers	
  that	
  
are	
  commonly	
  used	
  for	
  rela2ve	
  luminosity	
  
analysis:	
  
– GL1p	
  scaler	
  
– STAR	
  scaler	
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GL1p	
  Scaler	
  
•  GL1p	
  board	
  counts	
  the	
  number	
  of	
  (live)	
  triggers	
  for	
  
each	
  xing,	
  and	
  has	
  4	
  scaler	
  inputs.	
  

•  The	
  configura2on	
  differ	
  Run	
  by	
  Run.	
  For	
  example,	
  in	
  
Run13,	
  	
  

Check	
  the	
  configura2ons	
  from:	
  
hVps://www.phenix.bnl.gov/WWW/offline/wikioff/
index.php/GL1P_Informa2on	
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Cau2on	
  with	
  configura2ons/naming	
  
•  Although	
  the	
  configura2on	
  may	
  changes	
  Run	
  by	
  Run,	
  the	
  database	
  holds	
  the	
  

same	
  names.	
  
•  One	
  good	
  way	
  is	
  to	
  actually	
  check	
  the	
  sum	
  of	
  the	
  scalers.	
  	
  

Scaler	
  counts	
  for	
  each	
  xing	
  (example	
  for	
  run	
  393888)	
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Cau2on	
  with	
  configura2ons/naming	
  
•  Although	
  the	
  configura2on	
  may	
  changes	
  Run	
  by	
  Run,	
  the	
  database	
  holds	
  the	
  

same	
  names.	
  
•  One	
  good	
  way	
  is	
  to	
  actually	
  check	
  the	
  sum	
  of	
  the	
  scalers.	
  	
  

•  One	
  can	
  use	
  uspin	
  to	
  get	
  the	
  scalers	
  from	
  
the	
  DB	
  

The	
  name	
  doesn’t	
  tell	
  you	
  what	
  scaler	
  truly	
  it	
  is.	
  
Check	
  the	
  configura2on	
  for	
  a	
  given	
  RUN	
  and	
  make	
  
sure	
  you	
  know	
  what	
  scaler	
  you	
  are	
  looking	
  at.	
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STAR	
  scaler	
  
•  PHENIX	
  has	
  another	
  scaler	
  boards,	
  so	
  

called	
  STAR	
  scaler	
  (and	
  yes,	
  it’s	
  just	
  the	
  
name).	
  

•  3	
  STAR	
  scaler	
  boards	
  with	
  24+1	
  inputs	
  
for	
  each	
  board.	
  	
  

•  Outputs	
  are	
  wriVen	
  in	
  text	
  file	
  and	
  
scaler	
  PRDF	
  file	
  for	
  each	
  run.	
  

•  Nice	
  documenta2on	
  including	
  the	
  
configura2on	
  for	
  each	
  year	
  and	
  
example	
  codes	
  by	
  Andrew,	
  Paul	
  and	
  
Kieran:
hVps://www.phenix.bnl.gov/WWW/
offline/wikioff/index.php/
How_to_STAR_Scaler	
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STAR	
  scaler	
  
Run13:	
  

Reserved	
  for	
  
xing	
  counts	
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Do	
  QA	
  
•  Some2mes	
  scalers	
  misbehave,	
  so	
  it’s	
  always	
  safe	
  to	
  do	
  
some	
  xcheck.	
  	
  

•  For	
  example,	
  one	
  can	
  compare	
  the	
  bunch	
  by	
  bunch	
  counts	
  
between	
  GL1p	
  and	
  STAR	
  scalers.	
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Correc2ons	
  

•  A	
  lot	
  of	
  effort	
  has	
  been	
  made	
  by	
  many	
  ΔG	
  
analyzers.	
  

•  ALL
BBC	
  is	
  checked	
  with	
  ZDC	
  luminosity	
  coun2ng:	
  

	
  	
  
	
  
•  Some	
  correc2ons	
  you	
  need	
  to	
  consider:	
  
–  Pileup	
  correc2on:	
  correc2on	
  to	
  scaler	
  miscount	
  
– With	
  correc2on:	
  tradi2onally	
  used	
  to	
  correct	
  ZDC	
  due	
  
to	
  its	
  limited	
  vertex	
  reconstruc2on	
  

–  Residual	
  Rate	
  Correc2on:	
  introduced	
  to	
  correct	
  
residual	
  rate	
  correla2on	
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Pileup	
  correc2on	
  
•  Scaler	
  over/under	
  counts	
  due	
  to	
  

mul2ple	
  collisions	
  and	
  random	
  
coincidence	
  of	
  single	
  diffrac2ve	
  
events.	
  

•  BBC	
  can	
  only	
  count	
  a	
  single	
  
collision,	
  therefore	
  pileup	
  effect	
  
needs	
  to	
  be	
  consider	
  in	
  order	
  to	
  get	
  
the	
  true	
  counts.	
  

AN1184	
  

•  Assuming	
  the	
  number	
  of	
  collisions	
  follows	
  a	
  Poisson	
  
distribu2on,	
  one	
  can	
  derive	
  the	
  rela2on	
  between	
  observed	
  
and	
  true	
  BBC	
  rate	
  as:	
  

µεBBC:	
  True	
  BBC	
  rate,	
  kS(N)=εS(N)/εBBC	
  	
  
July	
  20,	
  2016	
   Spinfest	
  2016	
  

12	
  



Gecng	
  kS	
  and	
  kN	
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Pileup	
  correc2on	
  

•  Used	
  BBC	
  efficiency	
  as	
  53%	
  (from	
  Run9	
  
Vernier	
  Scan	
  analysis)	
  

•  With	
  kS	
  and	
  kN	
  obtained,	
  you	
  can	
  get	
  µ	
  
for	
  each	
  run.	
  

•  True	
  BBC	
  rate	
  =	
  µ (observed	
  BBC	
  rate)	
  
	
  

•  Example	
  of	
  Run13	
  result:	
  
BBC	
  unde-­‐rcoun2ng,	
  
ZDC	
  over-­‐coun2ng	
  	
  as	
  
the	
  rate	
  increases	
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Residual	
  rate	
  correc2on	
  
•  The	
  pileup	
  correc2on	
  formalism	
  is	
  

analy2c.	
  It	
  works	
  well	
  for	
  no	
  vertex	
  
cut,	
  but	
  not	
  with	
  a	
  vertex	
  cut.	
  

•  Even	
  aWer	
  the	
  pileup	
  correc2on,	
  
residual	
  rate	
  correla2on	
  observed	
  

•  Introduce	
  a	
  correc2on	
  factor:	
  

	
  
	
  where	
  

	
  
	
  
	
  

	
  See	
  AN1184	
  for	
  details	
  	
  

f Rtrue = Rtrue+vtxcut ×Cres

K ≡ kSkN −
1
2

Run13	
  pi0	
  ALL	
  analysis	
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Summary	
  

•  Rela2ve	
  luminosity	
  analysis	
  has	
  been	
  an	
  
important	
  piece	
  for	
  the	
  spin	
  analysis.	
  	
  

•  Basic	
  informa2on	
  discussed	
  for	
  the	
  PHENIX	
  
luminosity	
  monitoring.	
  

•  Correc2ons	
  for	
  the	
  rela2ve	
  luminosity	
  are	
  
introduced,	
  but	
  there	
  are	
  much	
  more	
  details	
  
to	
  be	
  discusssed.	
  	
  

•  Many	
  resources	
  can	
  be	
  found	
  from	
  ANs	
  and	
  
thesis	
  (find	
  some	
  from	
  backup	
  slides).	
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Scaler	
  informa2on	
  

•  GL1p	
  configura2on:	
  
hVps://www.phenix.bnl.gov/WWW/offline/
wikioff/index.php/GL1P_Informa2on	
  

•  STAR	
  scaler	
  informa2on	
  
hVps://www.phenix.bnl.gov/WWW/offline/
wikioff/index.php/How_to_STAR_Scaler	
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STAR	
  scaler	
  data	
  
•  Where	
  to	
  get	
  the	
  STAR	
  scaler	
  data	
  (aWer	
  the	
  RUN):	
  

Get	
  it	
  from	
  HPSS	
  (tar	
  file):	
  
/home/phnxsink/run#/starscaler/starscaler.tar.gz	
  
The	
  loca2on	
  could	
  be	
  different	
  slightly	
  for	
  some	
  years	
  
	
  

•  How	
  to	
  get	
  data	
  from	
  HPSS:	
  
hVps://www.phenix.bnl.gov/WWW/offline/wikioff/index.php/
Data_Carousel	
  

	
  
•  For	
  some	
  years,	
  you	
  can	
  also	
  find	
  it	
  from	
  local	
  disk:	
  	
  

	
  /phenix/spin/phnxsp01/sanghwa/StarScalers/data	
  

•  The	
  output	
  file	
  should	
  have	
  text	
  files	
  for	
  each	
  board	
  (ping,	
  pong,	
  
pung)	
  for	
  each	
  run.	
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Resources	
  for	
  systema2c	
  studies	
  
•  AN1184	
  (Details	
  for	
  the	
  residual	
  rate	
  correc2on):

hVp://www.phenix.bnl.gov/WWW/p/forms/info/show_note.php?
editkey=an1184	
  

•  AN1219	
  (Run13	
  rela2ve	
  luminosity	
  for	
  pi0	
  ALL):
hVp://www.phenix.bnl.gov/WWW/p/forms/info/show_note.php?
editkey=an1219	
  

•  Mickey’s	
  presenta2on	
  on	
  pileup	
  correc2on:
hVps://www.phenix.bnl.gov/cdsagenda/askArchive.php?
base=agenda&categ=a13407&id=a13407s1t0/moreinfo	
  

•  AN1028	
  (Beam	
  angle	
  study):
hVp://www.phenix.bnl.gov/WWW/p/forms/info/show_note.php?
editkey=an1028	
  

•  AN953:
hVp://www.phenix.bnl.gov/WWW/p/forms/info/show_note.php?
editkey=an953	
  

•  Many	
  more...	
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