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Systematic Exploration in the Reionization Epoch using 
Nebular And Dust Emission (SERENADE, 2022.1.00055S)

• 47.2-hour program targeting 20 z~6 galaxies with
[OIII]88um and [CII]158um (and dust) in cycle 9

• Statistical properties of FIR line and dust emission
PI: Y. Harikane
Co-Is: A. Inoue, F. Bauer, E. Egami, A. Ferrara, M. Ouchi, … (33 co-Is)

・Another program (34.5h) studying [OIII]52um in z=6-7 galaxies 
w/ [OIII]88um and JWST obs (2022.1.00012.S, PI: Y. Harikane) 



Rieke+20 Astro2020

Recent JWST Studies
• Previous studies find many candidates at z>9 

(e.g., Naidu+22, Castellano+22, Adams+22, Yan+22, Atek+22, 
Donnan+22, Finkelstein+22)
– Contamination of low-z galaxies?
– Not using all available fields/selection

This study:
- All available NIRCam datasets suitable for high-z studies
- Strict color&photo-z selection



JWST Datasets
• All available NIRCam data suitable for high-z gals

– A total of 90 arcmin2



Dropout Galaxy Selection
• Color selection
• Non-detection at bluer bands
• SED fitting (prospector) with Δχ2>9 (not Δχ2>4)
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JWST Galaxy Sample at z~9-17
• A total of 25 galaxy candidates at z~9-17
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Bright Galaxy Candidates

(also selected in Naidu+22, 
Castellano+22, Donnan+22)
ALMA DDT (T. Bakx)
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UV Luminosity Function
• Consistent w/ recent HST&JWST results at z~9,12
• New measurements at z~17
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Cosmic SFR Density
• UV -> SFR:

• Higher than constant SF efficiency model 
(SFR/(dMh/dt)=const) 
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Too Many Bright Galaxies?
• M*>108 Msun (w/ high sSFR~10-8 yr-1)

– M*/Mh~0.1 at z~16-17 -> 60% SF efficiency??
1. No suppression of SF by UV background at pre-EoR
(e.g., Susa&Umemura 04)
2. AGN (some galaxies are extended -> unlikely?)
3. Pop-III stellar population with a top-heavy IMF
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Higher SFR Densities
• Observed SFR densities matched to the model

– 1) no SF suppression by UV background at pre-EoR
– 3) Pop-III stellar population with a top-heavy IMF
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Summary
• Our comprehensive analysis w/ all available 

NIRCam data -> 25 galaxy candidates at z~9-17
– UV luminosity functions at z~9-17
– SFR densities higher than a constant SF efficiency model
– Bright galaxies implying high SF efficiency (M*/Mh~0.1)
– No SF suppression at z>11 or Pop-III w/ top-heavy IMF?


