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• CIB ~ COB -> The importance of dust emissivity 
• COB: Almost fully resolved 
• CIB: Partially resolved 
    -> Contribution to the EBL at submm-mm is

COB CIB

What is the Extragalactic Background Light ?

COBE Satellite (c) NASA

Dole+2006

COB/CIB observations
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Partially 
ResolvedFully Resolved

~ 7-10 %
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Hatsukade+11 
AzTEC/ASTE 1.1mmALMA

Motivation.
Number Count of bright SMGs

Our Target: Faint Submillimeter Sources.

EBLEBL Motivation Samples Method Number Count Resolving EBL

• Low resolution / 
sensitivity 

• Bright source bias 
• Faint side of Number 

Counts is much larger 
than bright ones.

Summary Future
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DATA : ALMA Our / Archival Data (cycle0) 
Frequency :  Band 6 (211-275GHz ~1.2mm)

Sample Selection.

Detected&source&
PB&=&0.5&
PB&limit&�

ALMA Image Example

• Integration time > 50 s 
• No QSO / AGN in maps 
• Within Primary Beam > 50 % area 
• Source S/N > 3.5σ

Flux Density [mJy] vs Effective Area [arcmin2]

Total Fields Number :   27 

Total Detection : 33

-> Derive the Number Counts.

35

EBLEBL Motivation Samples Method Number Count Resolving EBL Summary Future



Fc (S/N): Contamination Rate 
C (S/N): Completeness 
A (S) : Survey Area

Method.

Contamination / Completeness Analysis

Effective Number  =�
1-Fc(S/N)�
C(S/N)� Number Counts

=
A (S)

Σ Neff (S)
[deg-2]NC (S)

EBLEBL Motivation Samples Method Number Count Resolving EBL

-> threshold: 

Average Positive Detection Number

Average Negative Detection Number

Summary Future



Number Counts.
n 

[(d
lo

gS
=1

)-1
 d

eg
-2

]  
   

   
   

   
   

  

Source Flux Density vs Number Density

Bright SMGsFaint SMGs
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Problems. 
1. Low 

Resolution/
Sensitivity 

2. Not Enough 
Samples 

3. Uncertainty 
of Model

This Work

Problems. 
1. Low 

Resolution/
Sensitivity 

2. Not Enough 
Samples

Problems. 
1. Low 

Resolution/
Sensitivity

(before ALMA)
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• Totally ~ 80 % of EBL 
is resolved. 

• Contribution of faint 
sources is much larger 
than bright ones.

• Totally ~ 80 % of EBL 
is resolved.

EBL (Fixsen+98) 
COBE / FIRAS

1σ confidence 
This Work 
ALMA (Ono+14) 
Model (Shimizu+12)

Integrated Number Counts and the Contribution to EBL
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Resloving the Extragalactic Background Light.

Integrated S = ∫    n(S) dS
bright end

Slimit
EBL

Bright 
SMG ~7%

Total: ~80%

EBL SMGsEBL SMGs Samples Method Number Count Resolving EBL

Faint 
SMG ~70%

Source Flux vsNumber Density (Prev. Slide)

Integration of 
Number Counts 

S_limit

Summary Future



• We detect 33 faint submm sources, derive their Number 
Counts, and resolve ~80% of EBL down to ~0.08mJy. 

• Constrain the faint-end slope / faint-limit of submm 
sources under the two scenarios: Flattening / Truncation.
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WideDeep

Summary.

Summary FutureEBL SMGsEBL SMGs Samples Method Number Count Resolving EBL

Future.
-> “Fully Resolved” 
• Wider (cycle1 data 2014 / 11 ~) 
• Deeper (e.g., Hubble Frontier 

Fields, Himiko cycle1) 

Examine the Flattening or 
Truncation of Number Counts.


