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SERVS in a nutshell BRTERIEET TG SERVS Science Goals

(Pl: M. Lacy, www.its.caltech.edu/~mlacy/servs.html)

E Stellar mass assembly
‘Spitzer Space Telescope warm phase

| . SERVS + VIDEO: photometric redshifts, robust stellar mass estimates for larg
‘survey at 3.6 and 4.5 microns

| , . numbers of high redshift galaxies
‘Imaging of ~18 square degrees in

centres of 5 extragalactic fields: N
'SWIRE XMM-LSS, ELAIS-S1, ELAIS-N1, K ST VR SERVS + Herschel HERMES, SCUBAZ2: study obscured star formation at high

'CDFS, Lockman Hole FE ol T e T - 1l MR  redshift

-~ 4 million detected sources! SRR R | role of AGN

‘Overlaps: VISTA-VIDEO near-IR, R— utesNSA/JL-mh e SERVS + SWIRE, Herschel: find normal and obscured quasars
Herschel-HERMES, SCUBA2-S2CLS far-IR The role of environment

Obscured star formation

spans wide range of cosmic environments (voids, clusters); investigate how
environment of a galaxy affects its star formation history and other proper

ectral Energy Distribution (SED) Fitting: x> minimization of difference  The highest redshift quasars

tween galaxy template SED fluxes and observed, optical/near-IR/IR fluxes  SERVS + VIDEO: detect less luminous z>6 quasars; constrain faint end of the
each object from SERVS Data Fusion (Vaccari 2016a,b) using HyperZ quasar luminosity function at high redshift

0lzonella+ 2000) and Maraston (2005) templates.
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¥ I template fit (red curve) for object ID

* 244372 in the XMM field. Blue asterisks:
predicted fluxes from the template fit in
the given filter bands. Black open circles
with error bars: observed flux points in
the given filter bands. Listed are x? of

| the fit, photometric redshift,
T .+ ... spectroscopic redshift from the VVDS
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Outlier fraction n (left) and Onvap (Fight) as function of filter bands

line: location of derived jeld. EN1 = cyan dashed line, LH = blue dashed-dotted line, XMM = ¢

dshit redshift. | DFS = red dotted line, ES1 = long dashed magenta line, XMM without

. . | RAC bands = thin black long-dashed, dotted line, XMM GOLD (subse
Photometric redshifts - results | t with tighter matching radius to ancillary data) = green long-das

SERVS fiold number of filters | number of objects | meantlo | median | rms | oxmap | 7 | I line. The total numbers of objects with the according number of 1
CDFS > 2 21543 —0.041 £ 0.349 0.008 0.351 0.068 0.180

> 10, x2< 3 628 0.013+0.071 | 0013 | 0072 | 0.042 | 0.041 , ole for the fit are listed as reference. See also Table 1.
EN1 > 2 1752 —0.069 4+ 0.282 —0.018 0.290 0.043 0.099 Ta -
> 8, x3< 3 600 —0.025 4+ 0.130 —0.011 0.132 0.038 0.032 3
ES1 > 2 6986 —0.046 4+ 0.270 —0.010 0.274 0.053 0.104 p h .
> 10, x,%< 3 2586 —0.017 +=0.079 —0.009 0.081 0.042 0.044 _
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> 8, x2< 3 103 ~0.033+0.137 | —0.011 | 0.141 | 0.029 | 0.039 . IoUtion In DINS 7070 5808 3417 1808 408 22 2 3

> 2 12349 —0.037£0.271 | —0.004 | 0.273 | 0.049 | 0.091 | ) : 3
> 10, x2< 3 18953 —0.012+0.099 | —0.004 | 0.100 | 0.036 | 0.029 er frachon N, YA

B — B cdian of | 4 filter >10 3
Az [ (1+z,,.) as a function :
of IRAC 3.6 micron AB
magnitude (left) for objects
with 18 < IRAC 3.6 micron <
26 mag and %<3, and
spectroscopic redshift
/BEST (right) for objects
with 0< z £ 4 and x% <3, for
which a spectroscopic
redshift is available. n,
Onmaps MS and median are
derived in bins of 1 mag
between 20 mags and 26

mags, and in bins of 2 mags 19 20 21 22 23 24 25 26

for the brightest ZBEST IRAC 3.6 um mag [AB]
phot magnitudes (18 to 20 mags; left), and in bins of 0.25 between 0<z<1, in bins o

4 (top): Photometric redshift distribution for all SERVS fields combined, oetween 1<z<2.5, and for the highest redshift bin from 2.5<z<4 (right). Points
olotted at the bin centre. The number of objects in each bin is listed in the top pz
olack = all objects in that magnitude/redshift and x?, range; red = objects with
than 10 filters in the fitting.
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: sidering only sources with more than 8 filter bands (shaded histogram) and for
sources with more than 5 filter bands available for the SED-fitting (empty
togram). The distribution of sources with spectroscopic redshift in SERVS is
owh via the red shaded histogram.

Results and Conclusions
More filter bands over a large wavelength range result in more robust photometric redshifts.
For the best photometric setup we achieve oy ~ 0.035 and an outlier fraction n ~3.5 %.
The exclusion of IRAC bands results in a median small underestimation of photometric redshifts.
Applying a tighter matching radius of 0.7" compared to 1" improves oy\.p and outlier fraction n due to fewer spurious matches.
In general, oyyap, N, rMs and median difference increase with fainter IRAC 3.6 micron AB magnitude due to missing detections in bluer bands of shallower
surveys and larger photometric errors at fainter magnitudes. For sources with large numbers of available filter bands this trend is not observed.

Generally, oyuap @and n are lowest at z<™~1 and increase towards z~2 because higher redshift sources are generally expected to be fainter and lack photometr
detections in bluer bands.

Overall, despite the inhomogeneity of the input catalogues, our photometric redshifts are reliable (using >5 filter bands over a wide wavelength range in the SED-
fitting), demonstrating that even without more difficult reprocessing of photometry photometric redshifts useful for science analyses can be obtained.
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