
    
      Fig. 3. 
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Spitzer channel-2 postage stamps (30″  ×  30″, with 2″ angular resolution) in grey scale (from 0.35 to 0.6 MJy sr−1) of the eight ALMA fields. White contours show the Herschel 250 μm surface brightness (from 0.01 Jy beam−1 in 0.005 Jy beam−1 or 1σ steps). Green contours represent the ALMA surface brightness (from 0.12 mJy beam−1 in 0.06 mJy beam−1 or 1σ steps). The detected ALMA galaxies are labelled with 1″ radius magenta circles, their photometric redshifts derived in Sect. 5 (or spectroscopic redshifts for ALMA IDs 3 and 8, Sect. 6) are given in white, and the ALMA fields are numbered in blue.



    

  
    
      Fig. 5. 
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Spitzer-IRAC versus CFHT WIRCam colour-colour diagram, with a track drawn from Bruzual & Charlot (2003) for a 1.4 Gyr simple stellar population, numbered by redshift. The horizontal and vertical dashed lines indicate the Papovich (2008) and Franx et al. (2003) criteria, respectively, representing colours of z  ≃  1.3 and z  ≃  2 galaxies (cf. the labels on the model curve). A redshift around z  =  1.6–2.6 is indicated for the majority of the ALMA galaxies. Arrows represent 2σ limits for the sources not detected in any channel or band.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Stellar mass as a function of photometric redshift for the 18 ALMA galaxies. The green rectangles represent the expected values of the characteristic mass ℳ* and their uncertainties obtained by fitting the mass function of SFGs with a Schechter function in the redshift ranges 0.2–0.5, 0.5–0.8, 0.8–1.1, 1.1–1.5, 1.5–2.0, 2.0–2.5, 2.5–3.0, 3.0–3.5, and 3.5–4.0 (Davidzon et al. 2017). The source IDs are labelled next to the corresponding symbols.



    

  
    Table 6. 

Spectral fitting results for ALMA galaxies IDs 3 and 8.




	ALMA
	Data
	Speak
	Line width
	Redshift
	Offset
	Assumed



	ID
	
	(mJy)
	FWHM (km s−1)
	
	(mJy)
	transition





	3
	ALMA
	6.4 ± 0.4
	417 ± 31
	1.54248 ± 0.00010
	−0.04 ± 0.10
	CO(5–4)



	3
	EMIR
	3.7 ± 0.8
	296 ± 74
	1.54173 ± 0.00010
	−0.46 ± 0.12
	CO(2–1)



	3
	ALMA joint
	6.4 ± 0.3
	416 ± 28
	1.54229 ± 0.00009
	−0.08 ± 0.08
	CO(5–4)



	3
	EMIR joint
	2.9 ± 0.3
	416 ± 28
	1.54229 ± 0.00009
	−0.47 ± 0.08
	CO(2–1)



	8
	ALMA
	2.0 ± 0.5
	101 ± 31
	1.54452 ± 0.00004
	−0.05 ± 0.08
	CO(5–4)







  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
Images for ID 3 (on the left) and ID 8 (on the right) of the integrated line emission in Jy km s−1 beam−1 (where the continuum has been subtracted). In both cases line and continuum emission (i.e. the black contours from 3σ  =  0.18 mJy in 3σ steps) coincide. The middle panel shows (for the stronger line of ID 3 only) the first-moment image in km s−1, along with continuum contours for reference. The FWHM of the synthesised beam (0.56″  ×  0.44″) is shown with red ellipses and a 5 kpc bar is shown in black for reference.



    

  
    
      Fig. 11. 
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SFE (≡ [image: equation]) as a function of LIR for ALMA IDs 3 and 8 (blue filled stars), and for sources from the literature with 1 <  z <  3 (black filled squares: cluster galaxies, black filled triangles: proto-cluster galaxies, green open circles: SMGs, purple open circles: AGN, and red open circles: obscured AGN; see Sect. 6.3). The solid and dashed lines represent, respectively, the average relations for MS and SB galaxies derived by Sargent et al. (2014) and given in Eqs. (5) and (6).



    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
SFE normalised to the expected SFE assuming the relation valid for MS galaxies from Eq. (5) as a function of offset from the MS (starburstiness) for ALMA IDs 3 and 8 (filled stars), and for sources from the literature with 1 <  z <  3 (filled squares: cluster galaxies, filled triangles: proto-cluster galaxies). The horizontal and vertical solid lines represent, respectively, SFEs and starburstiness values of MS galaxies, and the grey region indicates SFRs consistent with the MS within a factor of 3.



    

  
    
      Fig. 13. 
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Molecular gas mass, derived from the CO luminosity (in red if αCO  =  0.8, and in blue if αCO  =  4.0–4.36), as a function of LIR for ALMA IDs 3 and 8 (filled stars) and galaxies in clusters (filled squares) or in proto-clusters (filled triangles). Gas masses refer to ISM masses derived from the mm continuum for all ALMA sources (green open stars with annotated IDs). The solid and dashed lines represent the expected relations for MS and SB galaxies, respectively, as derived from Eqs. (5) and (6), and assuming αCO = 4.36 (for MS galaxies) or 0.8 (for SB galaxies, SFR >  3 × SFRMS for our sample) (Sargent et al. 2014). The grey areas represent 1σ uncertainties in the theoretical parameters of the relations.



    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
Gas fraction fgas  =  Mgas/(Mgas  +  ℳ) as a function of ℳ. The symbols are defined as in Fig. 13. The solid and dashed curves represent the expected relations for MS and SB galaxies, respectively, at z  =  1.5 (cyan) and at z  =  2.5 (orange).



    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
Normalised molecular gas mass fraction μmol  ≡  Mgas/ℳ as a function of the normalised SFR. The symbols are defined as in Fig. 13. The black solid curve and grey area represent the values predicted by the 2-SFM framework described in Sargent et al. (2014). Sources with ℳ >  1011 M⊙ are shown with magenta large squares. The grey area shows the expected 1σ scatter around the average molecular gas mass fraction.



    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
Observed SEDs obtained by combining Pan-STARRS, WIRCam, IRAC, SPIRE, SCUBA-2, and ALMA data (filled black circles) and best-fit templates (magenta curves) obtained with EAZY (Brammer et al. 2008) at the annotated photometric redshifts. The blue curve is the best-fit template at the spectroscopic redshift, available only for IDs 3 and 8. The green curve is the best-fit template to the Pan-STARRS-WIRCam-IRAC SED obtained using Hyper−z (Bolzonella et al. 2000) and the stellar population models of Bruzual & Charlot (2003). Single-temperature modified black-body models that fit the FIR-mm SED to within ±1σ are shown as solid purple curves, and dashed red or cyan curves for the warmer and cooler best fits.



    

  OEBPS/aa33252-18-eq181.gif
1050
-





OEBPS/aa33252-18-eq27.gif





OEBPS/aa33252-18-fig14_small.jpg





OEBPS/aa33252-18-eq28.gif





OEBPS/aa33252-18-eq22.gif





OEBPS/aa33252-18-eq24.gif





OEBPS/aa33252-18-eq183.gif
s





OEBPS/aa33252-18-eq186.gif





OEBPS/aa33252-18-eq38.gif





OEBPS/aa33252-18-eq176.gif
o
s





OEBPS/aa33252-18-eq177.gif
s





OEBPS/aa33252-18-eq36.gif





OEBPS/aa33252-18-eq35.gif





OEBPS/aa33252-18-eq172.gif
=





OEBPS/aa33252-18-eq173.gif
M=





OEBPS/aa33252-18-eq49.gif
s
o





OEBPS/aa33252-18-eq44.gif
s
o





OEBPS/aa33252-18-eq47.gif





OEBPS/aa33252-18-eq41.gif
.3
oA





OEBPS/aa33252-18-eq40.gif





OEBPS/aa33252-18-eq43.gif





OEBPS/aa33252-18-eq50.gif





OEBPS/aa33252-18-fig7_small.jpg





OEBPS/aa33252-18-eq192.gif
o
o





OEBPS/aa33252-18-eq56.gif





OEBPS/aa33252-18-eq55.gif





OEBPS/aa33252-18-eq58.gif





OEBPS/aa33252-18-eq52.gif





OEBPS/aa33252-18-fig15_small.jpg





OEBPS/aa33252-18-eq195.gif
1
o

Mg





OEBPS/aa33252-18-eq53.gif
.3
oA





OEBPS/aa33252-18-eq61.gif
.3
oA





OEBPS/aa33252-18-eq143.gif
1050
-





OEBPS/aa33252-18-eq144.gif
12
T





OEBPS/aa33252-18-eq145.gif





OEBPS/aa33252-18-eq63.gif





OEBPS/aa33252-18-eq62.gif
0.3
s





OEBPS/aa33252-18-eq65.gif





OEBPS/aa33252-18-eq64.gif





OEBPS/aa33252-18-eq71.gif
R
i





OEBPS/aa33252-18-eq132.gif
o
o0





OEBPS/aa33252-18-eq133.gif
e





OEBPS/aa33252-18-eq79.gif
LR
e





OEBPS/aa33252-18-fig1.jpg
PLCK G073.4-57.5






OEBPS/aa33252-18-eq74.gif
+0.15
T





OEBPS/aa33252-18-eq73.gif
o
s





OEBPS/aa33252-18-eq76.gif
=





OEBPS/aa33252-18-fig4.jpg
3.6] - [4.5] (AB)

0.8 1 41 o8
0.6 0.6
12 +5 I B
0.4 8 0.4
NG|
0.2 2 0.2
.
0.0 I 0.0
_________________ s 1o ___*_',__+.+_+___ s
° i
-0.2 e b + -0.2
[]
+ 16 :
-0.4 aet 4 + i -0.4 .
18.0 185 19.0 195 20.0 205 21.0 21.5 22.0 22.5 00 0510 15 20 25 30 35

[4.5] (AB)

f i (rel. freq.)





OEBPS/aa33252-18-eq81.gif
1050
o





OEBPS/aa33252-18-fig6.jpg
Probability





OEBPS/aa33252-18-eq80.gif
L
o





OEBPS/aa33252-18-fig7.jpg
M (Mo)

1011

0 1 2 3 4

Redshift





OEBPS/aa33252-18-eq82.gif
e
T





OEBPS/aa33252-18-fig9.jpg
Flux density (Jy)

Flux density (Jy)

Flux density (Jy)

0.006 1

0.004 4

0.002 1

0.000

—0.002

ID3, ALMA band 6

S —_————
225.2 225.4 225.6 225.8 226.0 226.2 226.4 2266 226.8

Frequency (GHz)

0.006

0.004

0.002

0.000 4

ID3, EMIR 3mm band

—0.002 A

—0.004 A

0.006

0.003

0.002

0.001

0.000

—0.001

—0.002

T T T T
90.2 90.4 90.6 90.8
Frequency (GHz)

T T
91.0 91.2 91.4

ID8, ALMA band 6

T T T T T T T T T
225.2 2254 225.6 225.8 226.0 226.2 2264 226.6 226.8

Frequency (GHz)





OEBPS/aa33252-18-eq138.gif
1046
i





OEBPS/aa33252-18-eq139.gif
o
o





OEBPS/aa33252-18-eq89.gif
+16





OEBPS/aa33252-18-eq88.gif
+0.00
i





OEBPS/aa33252-18-eq168.gif
e





OEBPS/aa33252-18-eq85.gif
o
o





OEBPS/aa33252-18-eq161.gif





OEBPS/aa33252-18-fig4_small.jpg





OEBPS/aa33252-18-eq84.gif
=





OEBPS/aa33252-18-eq163.gif
+0.13
o





OEBPS/aa33252-18-eq86.gif
T nSR





OEBPS/aa33252-18-eq164.gif
o
.06





OEBPS/aa33252-18-eq92.gif
o





OEBPS/aa33252-18-eq154.gif
+0.00
s





OEBPS/aa33252-18-eq99.gif
-
oo





OEBPS/aa33252-18-fig15.jpg
6=4.0-4.36 10" M,
10.00F .- .
%ﬁ%L ﬁ‘:*—'% 3 i ]
L —h— | - 3% i
/\g —
s 1.00
3 - T
N =
TE) ‘7?7 l8 |
= 0.10, | :
[ %PLCK G73.4-57.5 | ]
[ m Cluster members L i
[ A Proto—cluster members 1
0.01 Ll L i
0.1 1.0 10.0

SFR/<SFR>,





OEBPS/aa33252-18-fig18.jpg
S, (mJy) S, (mJy)

S, (mJy)

107 R

908

ALMA ID=12
EAZY z =1.397
phot

ALMA ID=13
EAZY z =2.626
phot

} i

ALMA ID=14

EAZY 2z =2.299
phot

T =+ T

ALMA ID=15

EAZY z  =2.446
phot

.,o"‘ i
s I
hd I
bttt T ey T e
ALMA ID=16 ALMA ID=17

EAZY z =1.016
phot

i
. . Ly

EAZY z =0.981
phot

1 10

100
Observed A (um)

10 100
Observed A (um)

1000 1

1000





OEBPS/aa33252-18-eq95.gif
HR
o





OEBPS/aa33252-18-eq151.gif
1a





OEBPS/aa33252-18-eq158.gif
=





OEBPS/aa33252-18-eq107.gif
R
i





OEBPS/aa33252-18-eq103.gif
15





OEBPS/aa33252-18-eq104.gif
L
iy





OEBPS/aa33252-18-eq106.gif
2!






OEBPS/aa33252-18-fig17_small.jpg





OEBPS/aa33252-18-eq210.gif
Mgyas = aco Lo _g)





OEBPS/aa33252-18-eq212.gif
L
T

Mg





OEBPS/aa33252-18-eq217.gif
(0.54 £0.02) + (0.81 £0.03) x log(Lir).





OEBPS/aa33252-18-eq213.gif
T x 10M Mg





OEBPS/aa33252-18-eq214.gif
x 10" Mg

+1





OEBPS/aa33252-18-eq216.gif
log(SFRms) =[(0.84 = 0.02) = (U.026 = 0.003) x 1(z) ] x log(M)
(6,51 4+0.24) — (0.11 £ 0.03) x £(z) 1.





OEBPS/aa33252-18-eq124.gif
2
s





OEBPS/aa33252-18-eq120.gif
T





OEBPS/aa33252-18-eq129.gif
_00s





OEBPS/aa33252-18-eq125.gif
o





OEBPS/aa33252-18-eq126.gif
o
o





OEBPS/aa33252-18-eq127.gif
R
i





OEBPS/aa33252-18-eq112.gif
R
s





OEBPS/aa33252-18-eq119.gif
L
o





OEBPS/aa33252-18-eq115.gif
T





OEBPS/aa33252-18-eq117.gif
-





OEBPS/aa33252-18-eq9.gif





OEBPS/aa33252-18-eq5.gif
N1+ )P D,
explhv(l + 2)/(kTy)] —





OEBPS/aa33252-18-eq6.gif
1.17x ( Mism voo\2HE 346 (GPE\”
Y= 142 mly.
S 1 (10"’%) (353(3(-:1) 42y Dy Y.






OEBPS/aa33252-18-eq7.gif





OEBPS/aa33252-18-eq2.gif
M=358"1x10" Mg





OEBPS/aa33252-18-fig10_small.jpg





OEBPS/aa33252-18-fig12_small.jpg





OEBPS/aa33252-18-eq208.gif
Lig/Lcg





OEBPS/aa33252-18-eq209.gif
Tdepl = Mgas/SFR = 1.05 x 10" acoL g _n/Lir





OEBPS/aa33252-18-eq202.gif
Lo





OEBPS/aa33252-18-eq203.gif
L

1.1+£0.4) x 10" Kkms™






OEBPS/aa33252-18-eq18.gif





OEBPS/aa33252-18-eq17.gif
s
o





OEBPS/aa33252-18-eq12.gif





OEBPS/aa33252-18-eq11.gif





OEBPS/aa33252-18-fig11_small.jpg





