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* Survey descr1pt1on
. Sc1ent1ﬁc background
W-_ SC1ence cases

. ' The STUDIES team
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. One of the seven EAO ]CMT Large Programs. |

* A confus1on limited SCUBA 2 450 um map,
| deepest ever far-IR sensitivity limit.
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Pointing center: 10:00:30.7, +02:26:40.0
(center of COSMOS, norther edge of the
CANDELS region)

330 hr of observations under the best

submillimeter weather of Maunakea.

single Daisy pointing (D = 3’ ultradeep core,
D =10’ deep outer region)

O450um < 0.6 mJy in the ultradeep core,

Os50um = 1 mJy full map.

Execution period: 2015-2019




Scientific Background
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. The optlcal and IR backgrounds have comparable strengths.

W Half of the act1v1t1es (star formatlon s black hoJ e accretion) in the

~ universe are hldden in dust —
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Single-dish survey instruments are all 11m1ted by Confus10n and
can only detect the brightest galaxies. |

Deepest SCUBA-2 850 um Surveys can only resolve
< 30% of the background

- Deepest Herschel 250-500 pm surveys can only resolve ~15% of the
' ba_ckground

* The ma]orlty of the far-IR background comes from faint objects
‘ below the confusmn limits.

o Lensmg Surveys can detect fainter sources, with smaller sample
- sizes and uncertamt1es in lensmg amphﬁcatlon correction.




optical sample
(ext. corrected)
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LOG SFR (Solar masses per year) :Barger et al. (2014)

.+ Faint submm sources are responsible for most of the obscured
star format1on in the universe. '

- Are famt submm sources already present in the optical sample’?




Chen et al. (2014) ———r—

1 Other faint SMGs
] Barger et al 2013

~ Many lensed submm sources are

extremely faint in the optical /near-IR.

Bad news for optical people, good for us.

Need larger samples to further

investigate this.




 SCUBA-2450 jum Comesto Rescue.

- SCUBA-2 is the ﬁrst/ only mstrument that can map at
450 pm efﬁc1ently

- _Resolutlonmuch higher
- SCUBA-2450 ym: 8"
~ SCUBA-2850 uym: 15"
~ Herschel SPIRE 250-500 um: 20”-40"

?5 SCUBA—Z -45Ov|,1m 1S much less confusion 1imited.-

- Can i‘esolve a much fainter (denser, = 10 sources/ deg )
populat1on 1f mtegratmg for sufﬁc1ent1y long. '




STUDIES
The F1rst Confusmn L1m1ted 450 pm Survey

850 |.|m confusmn limit
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. STUDIES w1ll detect the most typlcal members in the dusty galaxy
populatlon key star formers in the history of the universe.

@ STUDIES W111 s1gn1f1cantly overlap, for the ﬁrst t1me W1th the SFR range'f |
probed by optlcal surveys S : :
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Basic statistical propert1es number counts redsh1ft
distribution, 1um1nos1ty functions..

- Nature of famt dusty star forming galaxies: disk vs merger (via
morphology with HST or ALMA 1mages) AGN fraction..

. Far—IR propert1es of opt1cally selected galaxies: obscured vs
unobscured star formation, nature of extinction in the rest-

frame UV...
FarIR color selection of high-z objects

- @ Star formation and accretion history of the universe




110.5 hr of observations
executed (33% complete)

‘rms noise of 1.0 mJy at the
‘map center.

noise consistent with
prediction of SCUBA-2 ITC
for band-1 weather.




=
o

image rms
true noise

=
&

=
N

=
o

o
o

o
P S

£
L)
[
t
=
E
- 3
)
=
0 7
o
S gos
£ g
g p=
= ®
&
T
)
o
c
]
e
v

o
N

A

0.040 0.045 0.050 0.055 0.060 L5 2.0 2.5 3.0
WVM tau Cumulative Duration (log-scale) [min]

thanks to the El Nm'o

o
o

Ly
o




 Sensitivity

~

100 arcmin®

6F
> 5t
g
o 4F
12 S
Z 3
Q|
T °F

100 200 300
R (arcsec)




project coordinators:
CA — Scott Chapman
CN - Xianzhong Zheng
JP — Tadayuki Kodama
KR - Hyunjin Shim

UK - [an Smail

TW — Wei-Hao Wang

97 members:
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KR: 10
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