ALMA'C“ Z»mm&m%ﬂiﬁﬁ“"ﬂﬁiﬁmﬁ_ﬁ',

' 3 e
ALMA Census of Famt 1 2 mm Sources down to 0. 01 mJy S

Extragalactlc Background nght and Dust- pogr hlgh-z Galames
S arX|v.1 505 03523 (Submltted ApJ) i

Seiji Fujimoto (Univ. Tokyo) oy
Masami Ouchi (Univ. Tokyo, IPMU) v
Yoshiaki Ono (Univ. Tokyo) M
( Takatoshi Shibuya (Univ. Tokyo)
- Masafumi Ishigaki (Univ. Tokyo) NA\\ J

l/'\i };{ k .‘!;2 ° National Astronomical
rHE UNIVERSITY OF TOKYO Rleko Momose (NAOJ) Observatory of Japan




(Fxeg ) (F=9/@) (EnzE ) (BLEE ) (0525v>9) (wnxE: ) ( 5% )

2N RS &% (EBL)
T T * Sei12) 45 S 1) §RIF(SMGs)

~1.0 = 10mJy
~10% (e.g., Scott+12)

. g L\ALMA%W

= G g
: ot » ”"lf‘_. : .|
: . D | - '. ."‘.‘ LI L ¥ £ . vl |
; ! v WAy fa 4 P - .
4 1 L - .._D " . R < - o | . . 5_';- » *
: : i . d T s, | o 1 1 O J
iiiiiiiiiiii ' . Nl i - Py ~ — m

== S PREwrze.y A T o o y

ll .‘- \" .. . ,‘.“‘.. Sofa + —‘l\ f_~_1" ¢ . .c ,‘;J

i : e N T O PSR e 4% o8
" Wavelength A [um] ' ' " A B j ~60% (Hatsu kade+1 3,
et es| Ono+14, Carniani+15)

e s T e e e

EEmy e g 2 ST ORMNEVEEEES DT> TV

Y.,
1
PR .

IR BTREZR PR D DALMA T —% (Field+Cluster) = £
. 0.1 Myl FTEHIERABSIEIRICIES




(EzEE ) (F—% ) (EgzEE ) (EBLFE ) (5z5u>%) ( RIBAM ) ( 5 )
7T — % ZEiR ' :

T*—4% : ALMA Band 6 & 7

ﬁbb‘l’ﬁﬁ?’%ﬁﬁﬂ’]l mixT — %

SAMP—NA TF—F
(2011/12 - 2015/3)

I

e X <0.1 mJy * Mass model made with
e HR I XA KMAES T GLAFIC (see Ishigaki+15)
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Resolve the EBL

e Almost fully . This work
(104:30%) (RS UL —
(Fixsen+98)
resolve the '
EBL

e <0.01 mJy
sources might
be negligible
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Not
-> 1) Flattening Revealed

2) Truncation . " .
below 0.01 mJy St omm [MJY]

What are the faint ALMA sources ?
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1. Statistical Approach Clustermg Analy5|s
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Field-to-Field Scatter =FGaiamy Bias+=Pcsoy Eirer

Counts-in-Cells by: galaxy bias 0Oy: matter variance
on: dispersion of source counts

N: mean source counts

Faint ALMA Sources

by < 4.1
(e.g., Robertson+10) (ACDM->) Mpy < 8 x 102 M.,




(wxgs ) (F=% ) (Esze ) (BLEE ) G525u29) ( anxeE ) ( 22 )
1. Statistical Approach: Cluster Analysis

e Faint ALMA Sources
by, < 4.1

e SMGs / DRGs / pBzK
by ~5-7

o sBzK /LBGs / LAEs
b, ~2-3

Redshift

Faint ALMA Sources = sBzK, LBGs, LAEs?
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2. Individual-basis Approach: Optical Counterparts

e Optical counterparts in SXDS, A1689 with rich multi-
wavelength data

e 14/26 Sources (~54%) have optical counterparts
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SFR|R ~1 5Msun/yr
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Photometric Properties

Bzk & LBG Selection AGN or SB ?

Mrk231 (AGN)

Faint ALMA Sources = sBzK/ LBG(BX/BM)

: i - Faint ALMA
e Clustering (Statistical) i Sources (~50%)
e Opt. Counterparts (Individual) i
- Optically
Selected SFGs




Summary

—_ Schechter

¢ Scl2

L Kn08

¢ Chl3

o Kal3

>  H13

¢ 014

¢ Cal5 (1.3mm)
Cal5 (1.1mm)
This Work

: 1.0
Sl.‘.2111111 [mJy]

e Largest ALMA Dataset (89 sources: down to ~ 0.01 mJy)
e Number Counts -> Resolve ~ 100% of EBL -> Flat/Trunc ?
What are Faint ALMA Sources ?

50% -> Opt. Selected SFGs (Clustering & Opt. Counterparts)




ALMAD N ERITEFRE (PAA)

0.1” < PAA = Calibrator + Dish Distance < beam size
(~1.0")

3.6um \V
S
15"x15" 10"x10"




UV/dustil8BIBDLEA 7t

Chen et al. 2014: ALESSK{&(SMG)%ZHST C&R Al
-> HBIMIIC0".4Dscatter

B N
,/' bt E;% 5/——@
" : > 5T Q’\? ! j (
M=ZX T L —Y £ TdustRIEUEAS0” 4D
/"\._,_§_/cétter7§: BT, 1 X—YT7L-YEI ii,%————w

_-'—"fd_ b P
x50 o0 D%ﬂ i
C o,
e, ©
& o
o O ey

A1689%815 TR DH > I lEWLALMAK R DA



Mass Model

Multiple image: Diego+14
Optical Catalog: Diego+10
Software: GLAFIC (Oguri 10

Simulated clusters can be found here: http://pico.bo.astro.it/™ massimo/Public/

FF/ares.html [login: FFmodeler passwd:FFmagnify]
Color image: http://www.stsci.edu/~ dcoe/FF/MAX/ares/

Natarajan, Meneghetti & Coe will compare the results provided by different
modellers => ultimate g;wtl] mprove lens modeliing ‘
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