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UV luminosity function of z > 10 galaxies
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log (SFRye/[Mo yr'))

Mass-SFR-Z relation

z > 3 galaxies observed with JWST NIRSpec (Nakajima+23; Curti+24, Sarkar+24)

M ——
NIRSpec/JADES 4 < z < 10 (This work)

NIRSpec/JADES 3 < z < 10 (Curti+2024)

NIRSpec/CEERS 4 <z < 10, (Nakajing+2023) + o I
# 4 8.5

. /' .
¥ iy # // ......
e e .
D 7

.. -
2 |

(o]

N !. o
W
¢
©
|
12 + log(O/H)
~N
(¥, ]

-
» i
A 48
+ * q\e‘\;)_O\- 1“,../ [ i
? +_0 @Qea _,/" ] 7 @  This work 4 <z < 10 (M, binned) === CEERS 4 <z < 10 (Nakajima+2023)-
T /‘—’ i L —  Best-fit (this work) MOSDEF z ~ 2.3 (Sanders+2021)
> o L '@ Thiswork4<z< 10 === MOSDEF z ~ 3.3 (Sanders+2021)
Progh ] L CEERS 4 <z <10 (Nakajima+2023) —-— SDSSz~ 0.08 (Curti+2020)
| === JADES 3 <z < 10 (Curti+2024) —=—z~0 (Andrews+2013) |
| N L . . | L . 65 sy ¢ | § i N § | ) { N L | N " N N | L =
10 7 8 9 10

log (M,/Mo)



Galaxy evolution model

Gas inflow
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Growth rate of DM halos (Fakhouri+2010)

: 1 M, |\
My, =46.1 M, yr~ —_—
h oY (1012 M@)

x(1+1.11 z)\/Qm(l +2)3+Q,p .

R=1pc




Basic equations

Star formation Outflow
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Key assumptions

* Radial profile of gas inflow rates

Zin X exp (—hﬂ) , hR — /\s'rvir 0.8 Mﬁ/g(l + z)_l
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* Metallicity-dependent IMF (Chon+2024)



Result: UV half-light radius
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SFR [Moyr™]

Result: Mass-SFR-Z relation
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Result: Dust mass evolution
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Our model

LUV(Mhaz)
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Is 10 % SFE possible?

Bright-end galaxies at z ~ 12

M, ~ 10'? Mg Ygas ~ 10* Mgpc™?

n : 1

Yot ~ 107% Mgpe2yr™
rq ~ 900 pc

Star formation efficiency (Inayoshi+2022)
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Dust-attenuated UV LF
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How do galaxies avoid dust attenuation?
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Dust covering fraction
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UVLFatz~7
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