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October 24, 13 4 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

NNgguuyyeenn  eett  aall..  ((22001100)),,  wwhhoo  ddeeffiinnee  ccoonnffuussiioonn  nnooiissee  aass  tthhee  ssttaannddaarrdd  ddeevviiaattiioonn  ooff   tthhee  fflluuxx  
ddeennssiittyy  iinn  tthhee  mmaapp  iinn  tthhee  lliimmiitt  ooff   zzeerroo  iinnssttrruummeenntt  nnooiissee  

SSPPIIRREE  pphhoottoommeetteerr  bboolloommeetteerr  aarrrraayyss  wwiitthh  tthhee  bboolloommeetteerr  nnaammeess  sshhoowwnn..  DDeetteeccttoorrss  cceennttrreedd  oonn  ssaammee  sskkyy  ppoossiittiioonnss  aarree  
sshhaaddeedd  iinn  bblluuee,,  tthhee  ddeeaadd  bboolloommeetteerrss  aarree  sshhaaddeedd  iinn  ggrreeyy..  TThhee  44    88  aarrccmmiinn  ffiieelldd  ooff   vviieeww  ooff   eeaacchh  aarrrraayy  iiss  sshhoowwnn  bbyy  aa  rreedd  
ddaasshheedd  rreeccttaannggllee..  
  TThhee  ffiigguurree  oonn  tthhee  rriigghhtt  sshhoowwss  tthhee    aarrrraayyss  oovveerrllaapp  oonn  tthhee  sskkyy  wwhheerree  tthhee  PPLLWW  ((550000uumm))  aarrrraayy  iiss  rreedd,,  tthhee  PPMMWW  ((335500uumm))  
aarrrraayy  iinn  ggrreeeenn  aanndd  tthhee    PPSSWW  ((225500uumm))  aarrrraayy  iinn  bblluuee  wwiitthh  tthhee  cciirrccllee  ssiizzee  ccoorrrreessppoonnddiinngg  ttoo  tthhee  FFWWHHMM  ooff   tthhee  bbeeaamm..    



SSPPIIRREE  SSuummmmaarryy::  MMaappppiinngg  SSttrraatteeggyy  
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AAss  tthhee  SSPPIIRREE  aarrrraayyss  aarree  nnoott  ffuullllyy  ffiilllleedd,,  tthhee  tteelleessccooppee  ssccaannss  aarree  ccaarrrriieedd  oouutt  aatt  aann  aannggllee  ooff   4422..44  ddeegg  wwiitthh  
rreessppeecctt  ttoo  tthhee  ZZ--aaxxiiss  ooff   tthhee  aarrrraayyss  aanndd  tthhee  ssccaann  lliinneess  aarree  sseeppaarraatteedd  bbyy  334488  aarrccsseecc  ttoo  pprroovviiddee  oovveerrllaapp  aanndd  
ggoooodd  ccoovveerraaggee  ffoorr  ffuullllyy  ssaammpplleedd  mmaappss  iinn  tthhee  tthhrreeee  bbaannddss  

LLaarrggee  MMaapp  ccoovveerraaggee  sshhoowwiinngg  tthhee  ssccaann  ddiirreeccttiioonn  
wwiitthh  rreessppeecctt  ttoo  tthhee  SSPPIIRREE  aarrrraayyss,,  tthhee  ssccaann  lleegg  
sseeppaarraattiioonn  sstteepp  aanndd  tthhee  uunniiffoorrmm  sseennssiittiivviittyy  
ccoovveerraaggee  rreeggiioonn..  TThhee  ddaarrkkeerr  tthhee  sshhaaddiinngg  tthhee  ddeeeeppeerr  
tthhee  ccoovveerraaggee..  

  OOrrtthhooggoonnaall  ccrroossss--lliinnkkeedd  
ssccaann  ooff   3300xx3300  aarrccmmiinn  ffiieelldd,,  
tthhee  wwhhiittee  ssqquuaarree  iiss  tthhee  uusseerr  
rreeqquueesstteedd  aarreeaa..  
  TThhee  ppiixxeell  ssiizzee  iiss  ((66,,1100,,1144))  
aarrccsseecc  ffoorr  ((PPSSWW,,  PPMMWW,,  PPLLWW))  
aanndd  tthhee  ccoolloouurr  ccooddee  
rreepprreesseennttss  tthhee  nnuummbbeerr  ooff   
bboolloommeetteerr  hhiittss  iinn  eeaacchh  sskkyy  
ppiixxeell..  
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Name OD obsid time Size rep Sensitivity (mJy) 

(s) (arcmin) PSW PMW PLW 

OT2 1023 1342239959 22178 160x160 1 9.0 7.5 10.8 

PV-N 77 1342180954 983 20x20 1 9.0 7.5 10.8 

PV-B 77 1342180957 983 20x20 1 32.2 24.0 28.1 

GT 226 1342188590 4820 30 x 30 3 5.2 4.3 6.2 
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NNEEPP  OObbsseerrvvaattiioonnss  
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SSPPIIRREE  SSuummmmaarryy::  OObbss  OOTT22  NNEEPP  WWiiddee  

October 24, 13 8 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

SPIRE AOR overlaid on NEP-WIDE survey 

SPIRE RGB image 

Coverage 

PSW 250 um  PSW 350 um  PSW 500 um  

Image 



SSPPIIRREE  SSuummmmaarryy::  OObbss  PPVV  PPhhaassee  OODD7777  NNoommiinnaall  
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Coverage 

PSW 250 um  PSW 350 um  PSW 500 um  
Image 

Observations made in Nominal Bias Mode 

SPIRE RGB image 

Overlay on AKARI L15 
NEP-Deep 



SSPPIIRREE  SSuummmmaarryy::  OObbss  PPVV  PPhhaassee  OODD7777  BBrriigghhtt  
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Coverage 

PSW 250 um  PSW 350 um  PSW 500 um  
Image 

Observations made in Bright Bias Mode 
Checked photometry IS consistent between 
nominal and bright mode 

SPIRE RGB image 

Overlay on AKARI L15 
NEP-Deep 



SSPPIIRREE  SSuummmmaarryy::  OObbss  GGTT  OODD222266  
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Coverage 

PSW 250 um  PSW 350 um  PSW 500 um  
Image 

PPuubblliicc  DDaattaa  ::  
The circumstellar environment in post-main-sequence objects" 
(PI: Martin Groenewegen) 

SPIRE RGB image 

Overlay on AKARI L15 
NEP-Deep 



SSPPIIRREE  SSuummmmaarryy::  OObbss  CCoommbbiinneedd  
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Coverage 

PSW 250 um  PSW 350 um  PSW 500 um  
Image 

A Total of  110 scan lines, between 1 - 6 cross linked scans deep. 
Maximum central depth  250 um ~ 4 mJy  350 um ~ 3mJy  500 um ~ 7mJy  

SPIRE RGB image 
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DDaattaa  RReedduuccttiioonn  aanndd  PPhhoottoommeettrryy  
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DDaattaa  RReedduuccttiioonn  PPiippeelliinnee  
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NNeeww  ddaattaa  rreedduuccttiioonn  ooff   OOTT22  SSPPIIRREE  mmaapp  pprroocceesssseedd  wwiitthh  HHIIPPEE  1111  bbuuiilldd  22881133  

   IImmpprroovveedd  FFlluuxx  CCaalliibbrraattiioonn  ((BBeennddoo  eett  aall..  22001133,,  MMNNRRAASS))  

   The current calibration accuracies are 1.5% for instrumental uncertainties  
  4% uncertainties in the model flux density of  Neptune.  

   DDeessttrriippeedd  TTiimmeelliinneess  ttoo  rreemmoovvee  rreessiidduuaall  tteemmppeerraattuurree  ddrriiffttss  

   MMaappss  aanndd  TTiimmeelliinneess  aarree  PPooiinntt  SSoouurrccee  CCaalliibbrraatteedd  iinn  JJyy//bbeeaamm  

   SSccaann  lleegg  ttuurrnnaarroouunnddss  iinncclluuddeedd  ttoo  iimmpprroovvee  mmaapp  eeddggeess  



EExxtteennddeedd  EEmmiissssiioonn  MMaappss  
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AAbbssoolluuttee  CCaalliibbrraatteedd  mmaappss    uussiinngg  tthhee  PPllaannkkss  MMaappss  aarree  aavvaaiillaabbllee  ffoorr  tthhee  OOTT22  ddaattaa  ffoorr  
ssttuuddiieess  ooff   EExxtteennddeedd  EEmmiissssiioonn..  

   CCoonnvvoollvvee  SSPPIIRREE  mmaapp  wwiitthh  PPllaanncckk  BBeeaamm  ((HHFFII  BBeeaamm  MMooddeell))  

   CCoolloouurr  ccoorrrreecctt  PPllaanncckk  HHFFII  mmaappss  ttoo  SSPPIIRREE  bbaannddss  

   DDeetteerrmmiinnee  aabbssoolluuttee  zzeerroo  ppooiinntt  ooffffsseett  bbyy  ccoommppaarriinngg  wwiitthh  PPllaanncckk  AAllll--SSkkyy  mmaappss  

   AAppppllyy  ooffffsseett  ttoo  SSPPIIRREE  mmaappss  

   PPrroodduuccee  SSPPIIRREE  mmaappss,,  aabbssoolluuttee  ccaalliibbrraatteedd  ffoorr  eexxtteennddeedd  eemmiissssiioonn  iinn  MMJJyy//ssrr  

PPSSWW PPMMWW PPLLWW 



PPhhoottoommeettrryy  MMeetthhooddss  aanndd  PPaarraammeetteerrss  
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 All photometry methods tested within the HIPE version 11 build 2813 
(See Pearson et al, 2013, Experimental Astronomy for details) 

  SUSSEXtractor: 
 intensity in the smoothed image at the position of  a point source is taken as 
the estimate of  the source flux density. 

  DAOphot:   
Uses IDL APER for aperture photometry (automatic aperture correction) 

  SPIRE Timeline Fitter: 
Fits to timelines projected onto a zero footprint map 

  Aperture Photometry 
Aperture and background annulus 

October 24, 13 



PPhhoottoommeettrryy  MMeetthhooddss  aanndd  PPaarraammeetteerrss  
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Parameter PSW PMW PLW 
FWHM 17.6 23.9 35.2 
Beam (arcsec2) 465 822 1769 
Aperture arcsec 22 30 42 
Effective Beam Correction 1.045 1.043 1.075 
Aperture Correction 1.295 1.253 1.275 
Colour Correction 0.9454 0.9481 0.9432 

October 24, 13 
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SSoouurrccee  EExxttrraaccttiioonn  EEvvaalluuaattiioonn  
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SSoouurrccee  EExxttrraaccttiioonn  11::  DDAAOO  vv  SSUUSSSSEEXXttrraaccttoorr    

DAOphot 
Threshold = 4 
DAOphot picks up map edge artefacts as sources 

SUSSEXtractor 
Threshold=4, no Fit background 
Results show more reliable results than DAOphot 
But also seems to pick up background structure 

19 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

OT2 Map: DAOphot OT2 Map: SXT 

October 24, 13 



SSoouurrccee  EExxttrraaccttiioonn  22::  SSXXTT  ww//oo  BBaacckkggrroouunndd  FFiitt    

SUSSEXtractor 
Threshold = 4, with Background Fit 
Relatively few sources detected (since shallow map) 

SUSSEXtractor 
Threshold=4, no Fit background 
Results show more reliable results than DAOphot 
But also seems to pick up background structure 

20 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

OT2 Map: SXT OT2 Map: SXT 

October 24, 13 



SSoouurrccee  EExxttrraaccttiioonn  33::  DDAAOO  vv  DDAAOO  MMaasskkeedd    

DAOphot 
Threshold = 4 
DAOphot without mask picks up map edge artefacts 
as sources 

DAOphot Masked 
Threshold=4 
Result shows that  the mask successfully rids 
of  artefact sources along edges 

21 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

EExxttrraacctt  ssoouurrcceess  uussiinngg  DDAAOOpphhoott  ffrroomm  225500uumm  mmaapp    
CCaarrrryy  oouutt  pphhoottoommeettrryy  aatt  tthheessee  ppoossiittiioonnss  iinn  aallll  mmaappss  
October 24, 13 

OT2 Map: DAOphot OT2 Map: DAOphot +Mask 



SSoouurrccee  EExxttrraaccttiioonn  44::  DDAAOO  pprroobblleemm  wwiitthh  ccoovveerraaggee  

DAOphot 
Threshold = 4 
DAOphot  shows a distinct lack of sources where several 
maps have been combined  

SUSSEXtractor 
Threshold=4 
SUSSEXtractor shows a larger concentration of 
sources in the combined area but is sparse 
elsewhere 

22 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Combined Map: DAOphot Combined  Map: SXT 



SSoouurrccee  EExxttrraaccttiioonn  55::  SSXXTT  uussiinngg  SS//NN  

SUSSEXtractor 
Threshold = 4 
SXT using Background Fit   

SUSSEXtractor 
Threshold=4 
SXT with Background Fit but Detection using  S/N 
rather than Bayesian evidence (no mask required) 

October 24, 13 23 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

DAOphot 

Extract sources using SUSSEXtractor, with background fit and S/N detection from 250um 
map and do photometry at these positions 

SUSSEXtractor 
OT2 Map: SXT OT2 Map: SXT with S/N 



OOTT22::  PPhhoottoommeettrryy  EEvvaalluuaattiioonn::  DDeetteeccttiioonn  TThhrreesshhoolldd  

24 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Select SUSSEXtractor & Timeline Fitter for photometry. 
Select Threshold = 4 to detect most sources reliably 

Sigma = 5 Sigma = 4 Sigma = 3 



SSoouurrccee  EExxttrraaccttiioonn  SSuummmmaarryy      

25 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

SUSSEXtractor using Background Fit + S/N for detection works best : 
e.g. (Threshold 4 believable source detection) 

October 24, 13 
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IItteerraattiivvee  AApppprrooaacchh  ttoo  SSoouurrccee  
EExxttrraaccttiioonn  



IItteerraattiivvee  AApppprrooaacchh  ttoo  SSoouurrccee  EExxttrraaccttiioonn  

27 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

 To reduce the effects of  blending of  sources, follow an iterative approach to 
source extraction with the following algorithm (similar to what has been done 
within SAG2) 

1.  Set the threshold for source detection starting at sigma=10 

2.  Carry out source extraction 

3.  Subtract detected bright sources from the ttiimmeelliinnee  assuming Gaussian with 
instrument FWHM and peak flux as measured 

4.  Remake the map from the new timeline data 

5.  Reduce sigma 

6.  Repeat steps 2-5 

October 24, 13 



IItteerraattiivvee  AApppprrooaacchh  ttoo  SSoouurrccee  EExxttrraaccttiioonn  

28 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Sigma = 8 

Sigma = 10 

Sigma = 5 



NNooiissee  MMeeaassuurreemmeennttss  
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Noise in the maps calculated by laying down apertures on maps and blank 
sky positions and calculating the flux within each. 

5 x 100 apertures laid down on PSW, PMW, PLW maps 
Median flux calculated: 

   PSW: 8.60 mJy 

  PMW: 7.08 mJy 

  PLW: 8.61 mJy 

Comparable within ±2mJy with HSPOT estimates 
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RReessuullttss  ffoorr  OOTT22  OObbsseerrvvaattiioonnss  

oobbssiidd  11334422223399995599  



OOTT22::  PPhhoottoommeettrryy  EEvvaalluuaattiioonn  

31 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

SUSSEXtractor and Timeline Fitter consistent. 
DAOphot and Aperture Photometry show offsets and larger scatter 

October 24, 13 

Compare: SUSSEXtractor, Timeline Fitter, DAOphot, Aperture Photometry 



OOTT22::  PPhhoottoommeettrryy  EEvvaalluuaattiioonn  

32 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Compare: SUSSEXtractor, Timeline Fitter, DAOphot, Aperture Photometry 

SUSSEXtractor &Timeline Fitter consistent except at low fluxes where TLF is scattered up 
(this is also evident in the sources counts for the TLF). 



OOTT22::  PPhhoottoommeettrryy  EEvvaalluuaattiioonn  

33 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

SUSSEXtractor &Timeline Fitter consistent except at low fluxes where TLF is scattered up 
(this is also evident in the sources counts for the TLF). 

Compare: SUSSEXtractor, Timeline Fitter, DAOphot, Aperture Photometry 



OOTT22::  PPhhoottoommeettrryy  EEvvaalluuaattiioonn  

34 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Compare: SUSSEXtractor, Timeline Fitter, DAOphot, Aperture Photometry. 
Example Eyeballing of  individual sources in the map (map flux = brightest pixel) 

RA DEC x y Flux  {mJy} 
Deg Deg [pix] [pix] Map SXT DAO TLF Aper 

265.57018 66.89953 2205.653 1441.181 188.3 194.6 268.3 202.3 296.6 

271.06914 65.49963 897.398 566.223 117.2 125.0 136.0 122.7 144.1 

267.30718 67.30522 1786.656 1661.015 119.0 124.0 132.3 122.2 128.7 

266.5586 66.27028 1994.104 1049.370 165.3 191.5 163.5 177.3 166.3 

272.64538 66.18792 522.699 990.503 97.4 110.7 141.5 106.8 142.6 

273.34553 67.01495 379.747 1494.252 57.7 57.1 65.1 59.9 79.1 

272.66645 67.03968 539.372 1501.410 65.3 59.7 58.5 57.6 65.3 

271.6397 66.08995 764.695 923.423 69.9 66.7 83.2 76.9 86.1 

268.95141 66.15592 1417.755 959.985 62.0 37.8 71.5 49.0 88.7 

271.24652 66.50884 865.291 1172.532 57.2 52.3 62.6 57.2 65.3 
270.21794 65.97917 1110.2 851.86 33.6 32.4 24.4 32.7 35.6 
268.85747 65.90314 1443.33 808.72 44.1 34.3 24.4 35.7 16.7 

272.7704 65.95643 486.282 853.02 37.8 35.0 24.4 36.0 25.5 
271.01647 66.04702 915.822 894.47 38 32.3 24.4 26.8 32.7 
269.04627 66.66677 1390.04 1266.1 38.1 36.0 24.4 31.5 34.9 
269.05768 66.15069 1392.03 956.43 38.5 44.0 24.5 33.1 25.3 
271.10206 65.864 893.045 785.01 30.5 36.4 24.5 24.7 40.7 
273.50742 65.95163 306.079 859.14 30.9 40.9 24.5 34.9 13.5 
271.55516 65.74836 780.166 717.97 39.2 38.0 24.5 31.9 23.3 
270.40078 66.2902 1066.72 1038.7 30.9 33.4 24.6 39.63 32 
272.82992 65.68793 464.454 692.67 43.2 40.5 24.627 40.6 21.7 

Conclude that on balance SUSSEXtractor provides most robust flux over widest flux range 
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OOTT22  NNEEPP  
SSoouurrccee  NNuummbbeerr  HHiissttooggrraamm    

aanndd  
CCoolloouurrss  

October 24, 13 



Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 36 

SSoouurrccee  HHiissttooggrraamm::  PPSSWW  BBaanndd  

October 24, 13 

Threshold = 4σ	


4000 sources 
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SSoouurrccee  HHiissttooggrraamm::  PPMMWW  BBaanndd  

October 24, 13 

Threshold = 4σ	


4000 sources 
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SSoouurrccee  HHiissttooggrraamm::  PPLLWW  BBaanndd  

October 24, 13 

Threshold = 4σ	


4000 sources 



CCoolloouurr  ––  CCoolloouurr  PPlloott  

39 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

Comparison with simulations presented in Amblard et al. 2010 

October 24, 13 
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NNEEPP  AAllll  MMaappss  MMoossaaiicc  
SSoouurrccee  NNuummbbeerr  HHiissttooggrraamm    

aanndd  
CCoolloouurrss  

October 24, 13 
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RReessuullttss  ffoorr  MMoossaaiicc  ooff   aallll  NNEEPP    OObbsseerrvvaattiioonnss  

Name OD obsid time Size rep Sensitivity (mJy) 

(s) (arcmin) PSW PMW PLW 

OT2 1023 1342239959 22178 160x160 1 9.0 7.5 10.8 

PV-N 77 1342180954 983 20x20 1 9.0 7.5 10.8 

PV-B 77 1342180957 983 20x20 1 32.2 24.0 28.1 

GT 226 1342188590 4820 30 x 30 3 5.2 4.3 6.2 
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SSoouurrccee  HHiissttooggrraamm::  PPSSWW  BBaanndd  

October 24, 13 

Threshold = 4σ	


4800 sources 
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SSoouurrccee  HHiissttooggrraamm::  PPMMWW  BBaanndd  

October 24, 13 
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SSoouurrccee  HHiissttooggrraamm::  PPLLWW  BBaanndd  

October 24, 13 



CCoolloouurr  ––  CCoolloouurr  PPlloott  

45 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

Comparison with simulations presented in Amblard et al. 2010 

October 24, 13 
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CCoolloouurr  SSeelleeccttiioonn  PPlloottss  

October 24, 13 



CCoolloouurr  SSeelleeccttiioonn  ooff   HHiigghh  RReeddsshhiifftt  SSoouurrcceess  

47 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction 

High Redshift K-Corrections produces S500 > S350 > S250 

October 24, 13 
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SSoouurrccee  CCoouunnttss  

October 24, 13 



SSoouurrccee  CCoouunnttss  

49 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Survey area: 
PSW 
3246469  pixels 
Pixel scale 6’’ 
9.018  sq.deg 

PMW 
1174549 pixels 
Pixel scale 10’’ 
9.063  sq.deg 

PLW 
596737 pixels 
Pixel scale 14’’ 
9.0247  sq.deg 
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CCoommpplleetteenneessss  aanndd  RReelliiaabbiilliittyy  

October 24, 13 



CCoommpplleetteenneessss  

51 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Completeness Correction 
  Inject artificial Gaussian sources into image 
  ~100 per iteration 
  ~ 1000 iterations 
  Step in log flux from 100-10mJy 
  Retrieve source using same source extraction method 



CCoommpplleetteenneessss  

52 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 



RReelliiaabbiilliittyy  

53 Chris Pearson & Ryan Cheale SPIRE NEP Data Reduction October 24, 13 

Reliability estimated by performing source extraction and photometry on the negative 
maps  (i.e. maps multiplied by -1) 

  PSW map find a total of  48 sources over the entire map 
  Reliability always > 97.7 % 
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CCoommppaarriissoonn  wwiitthh  ootthheerr  SSoouurrccee  CCoouunnttss  

October 24, 13 



SSoouurrccee  CCoouunnttss  
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Completeness Level: 
80%: 28mJy 
50%: 16mJy 



SSoouurrccee  CCoouunnttss  
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Completeness Level: 
80%: 31mJy 
50%: 23mJy 



SSoouurrccee  CCoouunnttss  
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Completeness Level: 
80%: 28mJy 
50%: 19mJy 
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FFuuttuurree  WWoorrkk  

October 24, 13 



FFuuttuurree  WWoorrkk  

1.  Compare our results with galaxy evolution models 

2.  Produce draft data reduction and counts paper 

3.  If  required: produce separate catalogues using 
independent extractions using 250, 350, 500um maps 

4.  Compare with AKARI map 

5.  Compare with PACS map/catalogues 
(See initial work on PACS presentation) 
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