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The 2030 landscape

05/12/2018 The Open University 3

• Post-JWST (nearly?) 
• ELT first light 2024+ 
• SKA key projects from ~2025+
• ALMA 2030 Development Plan
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Provocative statement
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We will not care 
much about z=2 in 
2030



Dusty star-forming galaxies at z>5
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• PAH, continuum ⇒ SB, AGN
• [NeII(12.8"m)]/[NeIII(15.6"m)] ⇒ U   
• H2 0–0 S(1) /0–0 S(3) 17.0/9.66 "m ⇒ T, Mgas

Egami+ 18
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Starburst Spiral SF-AGN(spiral) SF-AGN(SB) AGN-2 AGN-1

Gruppioni+ 17



Dusty star-forming galaxies at z>5
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Does the torus exist at z>7?
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What we need: more 
source count model 
predictions for IR-
luminous  
starbursts/AGN at z>6
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What we need: Multi-
wavelength survey 
strategies for z>6



Pushing into reionization 
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• HLSJ0918: z=5.24 gravitationally-
lensed ULIRG

• Haro11: Local BCD: D ≈ 90 Mpc,        
LIR ≈ 2×1011 L⊙, Z ≈ 1/3 Z⊙

• II Zw 40: Local BCD: D ≈ 10 Mpc,      
Z ≈ 1/5 Z⊙, LIR ≈ 3×109 L⊙. 

PAHs, continuum shapes, ionic lines
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• Are z=8 galaxies scaled-up local BCDs?

• Lower metallicity ⇒ stronger [OIII] 88"m line and weaker 

PAHs 

PAHs, continuum shapes, ionic lines

Egami +18
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• Do massive galaxies at the highest z undergo a more 
violent H2 heating than today?

• Luminous H2 emitters would be detectable 
• H2 simulated assuming 

• H2 fully thermalized
• Two H2 components: (Mgas, T)=(2×1010 M⊙, 200K) 

and (2×108 M⊙, 1000K) 
• Ortho:para = 3:1 

Molecular hydrogen emission

Egami +18
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SKA, WFIRST & Euclid 

synergies 

Egami +18

• Are there HLIRGs 

in the HII bubbles?

• Are there Pop-III 

systems on the 

edges of HII
bubbles?
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What we need: 
simulations of Pop-2 and 
Pop-3 environments in 
reionization
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SKA, WFIRST & Euclid 
synergies 

Marchetti+ 17, Egami +18

• WFIRST High-Latitude Survey: 100 bright 
(m160,AB<26) galaxies at z>10 over 2200 deg2

Wyithe+11
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SKA, WFIRST & Euclid 
synergies 

Marchetti+ 17, Egami +18

• WFIRST High-Latitude Survey: 100 bright 
(m160,AB<26) galaxies at z>10 over 2200 deg2

• Euclid-Deep: tens of strongly lensed Ly!
emitters 
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What we need: SPICA 
light cone simulations 
into reionization 
including strong lensing



Pushing into reionization 
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Pop-III SNe (Pair-Instability SNe)

Egami +18

• Detectable out to z=7 with LSST
• Detectable out to z=15-20 with WFIRST
• Detectable out to z~30 with JWST
• 100-day transient becomes 3 years long at 

z=10
• What is the optimum SPICA SMA survey 

strategy? 
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What we need: SPICA SMI 
survey recommendations 
for Pop-III PISNe
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Summary

A SPICA case for z>8 would look 
different to our current science case. 
We need:
• More z>6 source count predictions
• Multi-wavelength survey strategies for z>6
• Simulations of Pop-2 and Pop-3 

environments in reionization
• SPICA light cone simulations into 

reionization including strong lensing
• Pop-III PISNe survey strategies


