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Young dwarf galaxies in early universe as building blocks
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Extremely metal-poor galaxies as representative population

in early universe
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EMPGs explored by Subaruz EMPRESS:
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EMPGs explored by Subaru: EMPRESS

9 I 1 1 1 I | 1
1
—_
< 8
< & 0.1
Qb **
9 5
¢ ¢
c-\l-z 7 * o
v v. known EMPGs
e.g.12w 18,5850335-052, g 0.01
DDO68 (see e.g. Izotov+18)
6 L L

Kojima et al. 2020
Isobe et al. 2022
Nishigaki et al. in prep.



GREX-PLUS : @5 DEWMEZEBEBRADEE -FEEEZ @ KFEREY VRI T L

EMPG exploration at higher-redshift:
Feasible with GREX-PLUS @z=2-8
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EMPG exploration at higher-redshift:

Feasible with GREX-PLUS @z=2-8

Redshift of Ha
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Based on GREX-PLUS factsheet v0.2
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EMPG exploration at higher-redshift:

Feasible with GREX-PLUS F
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EMPG exploration at higher-redshift:
Feasible with GREX-PLUS 2
@z~3.1-4.1
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EMPG exploration at higher-redshift:
Feasible with GREX-PLUS

@2~4.3-5.6
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EMPG exploration at higher-redshift:

Feasible with GREX-PLUS 2
@z~6.0-7.7 -
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EMPG exploration at higher-redshift:
Feasible with GREX-PLUS and Roman

@beyond z=8
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— GREX-PLUS color excess for LBGs
— Lower-mass (primordial?) EMPG searches at further high-redshift (z=8-10.5)
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EMPG exploration with current GREX-PLUS wide survey plan

BBcont Area >Mstar | Exp. # of
con (deg?) | (Msun) | EMPGs

F303 27.7 1.3 2.4e7

27 40 4.2e7 600
26 200 1.0e8 2000
24.5 2000 4.0e8 10000 .
Assuming:
3.5 F397 277 13 4.0e/ 30 + Number density of EMPGs at z~0 (Kojima+20)
27 40 6.8e7 600 as a function of survey depth (minimum Mstar)
+ Evolution of mass-metallicity relation
26 200 1.6e8 2000 (Torrey+19, Sanders+21)
24.5 2000 6.6e8 10000 + Evolution of stellar mass function
(Baldry+12, Song+16, Davidzon+17, Stefanon+21)
5.0 F520 25.5 1 4.%3e8 5
244 40 1.3e9 100
23 200 2. 1e9 300 Confirmed to work:
29 5 500 5 0e9 700 + @2=0.6 using HST from GOODS-N CANDELS catalog
+ @z=1.5 using JHK from COSMO0S2016 catalog
6.8 F680 24 1 2.3e9 2
23 40 5.0e9 50
22 200 1.0e10 200

21 500 2.2e10 90 Based on GREX-PLUS factsheet v0.2
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Summary: Systematic exploration of young, metal-poor galaxies
at high-redshift will become possible with GREX-PLUS

Redshift of Ha
0 1 2 3 4 5617
I @z=6.|8 I I I \[OIIII] I Hla' I |

— F062 F106 F158 ]
L FO87 F129 E184F232 F303 F397 F420 F680 F890
!

QL“ Al

| 10
Obs. wavelength (um)

Photometrically-selecting EMPGs
(e.g. ML classifier exploiting characteristic colors)

F520 — F680

. GREX-PLUS to innovatively offer wide & deep
. 2-10pm imaging data

. — EMPG searches at z=2-8 (and beyond w/ Roman)
— Early-phase structure formation studies
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