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[+ sive descr1t1on .




*% ne of teAO ]C' T Large j ’rograms

j"'"akmg advanta;e of SC';BA 2’s h1gh
resolutun at 450 um -

, 0 obtam confusmn 11m1ted SCUBA-Z 450 ;,Lm '
maps deepest ever far—IR sen81t1V1ty 11m1t




;5 tradeep 45() um pomtmgs. -
- - STUDI ES C.SMOS (330 hr approved in 2015)

. ar D ES—SXDS (320 hr, approved in 201 7)

both w1t 11n the »’;‘_"‘;ANDELS reg1or1

f-j-___carrled out under the best submﬂhmeter weather of Maunakea
l ‘___'one Darsy pomtmg m each ﬁeld

f(l 3’ ultradeep core D 15’ deep outer regron)

| _«.“'2;;,{':_0450@ < O 6 m]y 1n the ultradeep core < 3 m]y in entrre map
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4 Herschel 500 pm
—— STUDIES

_5:
10 F STUDIES.
1077 L

0 1
LOG SFR (Solar masses per year)

Density (Mpc™®) per LOG SFR

#_ STUDIES w111 detect the most typ1ca1 members in the dusty galaxy B
POPulatlon _¥ key star formers in the hlstorY of the umverse. - 8

probed by.:’pucal surveys:,l;_._




.- 14()teammembers . ...
§ A w1k1 pagels used for mternal commumcatlon
_i-document / data dlstrlbutlon ' .
[182 hr of data obtamed for COSMCS (55% complete)
. f—_.f"::18 hr of data obtamed for SXDS (6% complete)

_'ii_twos paper pubhshed usmg STUDIES data
one more to be subm1tted soon -
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Herschel 500 um




”An Imperfectly Passwe Nature Brlght Submﬂhmeter
Emlssmn from O Dust Obscured Star Formatlon in the z |

_ =3.717 “Passive” system ZF 20115”

'l_.—bY] M Slmpson et al
"'-”--’2017 Ap]L 844 10 - -
covered m the 2017 users meetmg

”SCUBA—Z Ultra Deep Imagmg EAO Survey

(STUDIES) Famt End Counts at 450 um

by W.-H. Wang, et al
2017 Ap] 850 37
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our pic

Hard to explain the large stellar mass
igh format

1. strong Balmer absorption

3.717, formed at z ~ 58, reported by
2. no Herschel detection

ZF-COSMOS-20115, a old
post-starburst quiescent galaxy at z
Glazebrook et al. (2017, Nature).
Quiescent because

and h

L
o
4




STUDIES detected it at 450 um (3 0) DCOSMOS-20115
HST 814/125‘160

and 850 um (10 o).
ALMA also detected it at 870 um (7 0).
= SFR ~ 100 Mo/yr

Far-1R to optical SED consistent with
typical submillimeter galaxies, not a
guiescent galaxy.

Much higher SFR and lower stellar
mass.

No need to revise our view of galaxy
formation.

Simpson et al. (2017) =



Schreiber et al. (2018, A&A, in
press):
ZF 20115 an interacting system with a

dusty starburst (detected by STUDIES
+ALMA) and a passive system (originally

reported by Glazebrook et al.)

Bottom line:

* Herschel (SPIRE) non-detection
doesn’t imply passiveness. Even a
typical dusty starburst can be below
Herschel’s confusion limit.

* SCUBA-2 can detect important high-z
star-forming systems that are
systematically missed by Herschel.

Hyde
(dust continuum) ALMA

e R

Jekyll

(stellar continuum)

ﬁ

deconvolved [CII]

| Schreiber et al. (2018) |
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~ This Work @O
- Geach (2013)
Casey (2013)
Chen (2013b N\
Fo (2(01 6) )}(Iensrng cluster surveys)
Zavala (2017) :
- Bethermin (2012b) 450 um model
Lacey (2016) 450 um model
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EBL Fraction (%)

m O This Work '
L © Casey (2013)

- A Geach (2013) T
O Chen (2013b) < s >

e Hsﬁrzz(ms)' 4)> (lensing cluster surveys)
O Zavala (2017) : '

This Work, Schechter Fit

-=- -ThIS Work Power Law F|t
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Integrated Surface Brightness (Jy deg?)

S 40% deeper than other 450 pm blank freld = Resolved about 83% of the 450 um background
samples usrng 1st -yr STUDIES data e measured by COBE

. Faint' end"analyses based on ‘n'oi‘Se fIUctuat‘ion = = il res'o.l,ution of the background requires
' pushes the counts to ~1 mJy, comparable to detecting sources of 0.5-0.8 mJy, which is below
counts derlved from Iensrng cluster surveys the CO”fUS'O” limit of SCUBA-2 (~2 mJy).

Wang et al. (2017)




,‘T'rahsmission ;

m I:I Th|s Work :
— —— This Work, Schechter Flt

- - =-This Work Power-Law Fit

O Glenn (2010) Herschel 500 um

O Glenn (2010) Herschel 350 m'

- ¥ Oliver (2010) Herschel 500 m

— % Oliver (2010) Herschel 350§k
<+ Clements 52 10§ Herschel 500 um

D
=5

|+ Clements (2010) Herschel 350 m ‘
7 Bethermin é201 a) Herschel 500 wm:
~ O Valiante 22 163 Herschel 500 um
O Vallante 2016 Herschel 350 um

-7 Bethermin (2012a) Herschel 350 m =

300 400 500 600

4(mJV) -

Herschel 500um counts
- 1.4x too high in flux
- 2.5x too high in density

 Why? |
* clustering

+ poor resolutlon (30")




Smellhmeter -

by Y Y Chang, et al

T — vaW+14:SF galaxies
— - vdW+14:Passive galaxies~
e 2

1<z<15]

- SF
O fgsoum>2mdy (S/N>4)

1 ® fasoum>2mly (S/N>4)

selected from‘;‘ihe Opflcal ‘_

Sersic Index

—T T T T TP T T T T T

+ 1.5<z<2.5 matched SF |
0 1.5<2<2.5 fgsoum>2mdy (S/N>4)

| ¢ 1.5<2<2.5 f50,m>2mdy (S/N>4)

0.2 0.4 0.6 0.8
Projected Axis Ratio




Smeﬂhmeter -

by Y. Chang, etal

— 1.5<2z<2.5 SF
— 1.5<2<2.5 fggo,m>2mMJy S/N>43
— 1.5<2z<2.5 f450um>2mJy S/N>4
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1.0 1.5 2.0

Iog (SF R/ (M@/ yeor)) |

80
60
40

0) — 1.5<z<2.5 SF
— 1.5<2<2.5 fggpum>2mdy ES/N>43
— 1.5<2z<2.5 f450um>2mdy S/N>4

0

-10.0 -9.5 -9.0 -8.5
Iog (SSFR/(MQ/yeor))




ALMA sample m the UDS ﬁeld (F An PMO / Durham)

* Evolutlon of IR lummos1ty functlons of deep 450 um selected samples (C F L1m -
ASIAA) s = = =

05<z<1.5 1.5<F<2.5

“ﬁg e -
| h \f\\t | N ';:STUDIES+SZCLS data
' , —(L|n et aI in prep)

25<2<35 35<2<45 S ‘_’_AHerscheI (Grupplonl et aI 2013)' =
Herschel (Magnelh etal. 2013) =

: ,;SCUBA -2 850 um sample
'(KOprOWSkI et al. 2017)

- _?f— ‘@* many other toplcs 81gned up by team members in Var10us reglons




"w Var1ous Sf',fA NQEMA and ALMA proposals had used
- STUDIES clata - - |

__ f‘l' Two preposals to SMA and NOEMA accepted in late 2016 ?.
to 1dent1fy lugh—z candidates based on Sss0/ 8450 ratios. The
SMA one eventually got data Analyses underway ==

LMA cycle-5 proposal to 1mage a large sample of 450 Mm .
f sources ‘was re]ected TAC th1nl<s our ]CMT observat1ons
are not cernplete yet SO the samples are not ﬁnal




> STUDIES COSMOS has good progress m observati’ons and data analyses

& STUDIES SXDS started last year and w111 eventually double the area that
:, f;»;;":jvreaches the confu81on 11m1t | =

; ,-'__SCUBA—Z can detect 1mportant h1gh—z galax1es preV1ously mlssed by Herschel', |

‘ ._"Morphology of famt SMGs suggest that we start to overlap w1th the opt1cally -
= ~‘.'f:-""-i_gse1ected star—formmg galaxres | .

hf_}fld»WlH soon produce the ﬁrst IR 1ummos1ty funct1ons based on a 450 um sample.' =




