Prior source extractiomin Herschel/SPIRE
onfusion-limited nomical) images
(Wang et al. 2015)

and the ASTRODEEP consortium
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Outline

e Why a new source extraction method is needed?

e What is the optimum number of priors that should be used?
e How to accurately measure flux errors/uncertainties?

e How to improve measurements for non-clean sources?

e How to identify sources that are not in the prior list?
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Why a new source extraction method is needed?

GOODS-north
P FWHM  Depth All sources Clean + z
(um) (") Nb NP %zgpee %zam Nb %z
(1) (2) (3) 4) (5) (6) (7 @& O

36 1.60  1iuly 24476 3489 14 55
45  1.6°  24ply 19957 3445 17 63 - -
58  1.7°  129udy 8182 2648 32 76 - -
8 20  150ply 6020 2324 39 84 - -
16 40  32uly 1297 870 67 %0 - -
24 57  2lply 2575 1284 50 91 - -
70 180 24mly 150 118 79 83 94 o8
100 67 Llmly 1095 693 63 93 959 72
160 110 27mly 781 517 66 94 77
250 18.1 57mly> 374 251 67 94 80
350 249 72mly* 173 114 66 94 @ 78
500 366 O9mly? 24 11 46 96
All - - 1263 776 6l 89 990 72

Elbaz et al. (201 1)
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Why a new source extraction method is needed?

Previous standard source extraction procedure:

Measure flux Identify clean

uncertainties sources (flux
from the measurement

residual map is reliable)

PSFE-fitting at
the positions
of priors

Define a list of

priors
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measure flux uncertainties with covariance matrix
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The optimum number of priors
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The optimum number of priors
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Improve photometry accuracy of «snon-clean~
sources by «freezing~” faint sources

N

‘ redicted flux
M=% SkPSFyy, + 0+t P
k=1

(’” _ Zf_\;slources PS F-\'i,.\"i XS — ,u)' l

—log(L) = Z > + Z Iog(C(n)) +E£\;810urces77i (Sz L 92)2/20_22

pixels pixel T T

freezing flag (0,1) flux unc
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Tests in real SPIRE images, and comparison with SCUBA 2 images (450 um)
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before freezing fainter sources after freezing fainter sources
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Example SEDs of sources with

detections in all the three SPIRE bands

Rest—frame Wavelength m
g Wavelength [um]

1072 10*
10* T ' T ' T T
273
z = 4.76
102+ log(LIR) = 12.6 Lg
-
-
£ 10°F
LLA
1072
1074 . | w | . L
1072 10° 102 10*

Observed Wavelength [um]

F, [mJy]

Rest—frame Wavelenagth m
e eleng [um]

1072 0%
104 T ' T ' T
a 899 i
z = 2.12
102} log(LIR) = 12.7 Lg .
10°
1072+
1074 L | ' [ .
1072 10° 102 10* 10°

Observed Wavelength [um]

We detect |38 sources with S/N > 3, compared to ~10 in previous
released catalogs, in all the three SPIRE bands in GOODS-South
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Example SEDs of non-870 um sources

Rest-frame Wayelength [um
1 0 T 1 T T s T 1 04 T |
1069 S500:37.1mdy . | 23420 S500: 3.9mJy .
z=0.04 S500_err: 0.6 mJdy z=0.61 S500_err: 1.1 mdy
10°}| log(LIR) = 9.9 L, - 102} log(LIR)=115L, |
CEO01 SED 9 CEO1 SED 64
E - E’ [ o
£ 10°F - £, 10°F -
Tig Tig
102} - 10°F -
Ry 10_140'2 T 1 100 10°
107 10° 102 10* 10° Ob d Wavelenath
Observed Wavelength [um] served Wavelength [um]
Rest-frapne Wavelength [um ) Rest frame Wav length [um]
g2 estigme Wayglength [l 102 g g gJ“
10— 10
2619 S500: 5.7 mdy . 6801 S500: 4.4mdy .
z=245 S500_err: 0.6 mdy z=1.01 S500_err: 0.9 mdy
10°} log(LIR) = 12.4 L, - 10} log(LIR) =10.5L, |
CEO01 SED 51 CEO1 SED 11
"~ i "~ i 0O
£ 10°F £ 10°} o _
LL> B LL>
102} 102} —
10™ 10*

10 10° 10° 10 10°
Observed Wavelength [um]

10° 10° 10° 10° 10°

Observed Wavelength [um]
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ldentify sources that are missed in the prior list

Run STARFINDER on residual images and identify sources that are missed in the prior list (mostly z>~3 sources)
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Rest-frame Wavelerzmgth [um]
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