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Early Low-Mass Galaxies



B Why Early Low-Mass Galaxies?

- Dominant components in early Universe

* Progenitors to MW?
BUT;

Only a few constraints on
from Behroozi+18

(Mpa0=10"2Mg, case) number COuntS at
M, <107M,

Deep HST-Spitzer
tors? +

Lensing Magnification

Stellar Mass (M)




| Data — Hubble Frontier Fields (HFF)

6 galaxy-cluster fields + 6 parallel fields
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I Samples I Lens Models

« 357 Lyman break galaxies « GLAFIC models from
(LBGs) at z~6-9 Kawamata+18 & Ishigaki+18

v Original from Kawamata+18 & Lens Models

Ishigaki+18 (color selection) e.g., NFW halo:
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J Estimate Stellar Mass (M,)
- LBGs too faint to directly estimate M, (M,y~-19)

@chl ‘ﬁ @@jﬁ '"l
k.4 | Fit SED |
“### ##*ﬁﬁ : BEAGLE model
[

Chevallard&Charlot16

Templates Stellar : BCO3
Nebular : CLOUDY
Dust : Calzetti+94
IGM : Inoue+14

Parameters z, Age, Ujg. My, Z, Ty
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B M, —M,,, Relations
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I Galaxy Stellar Mass Functions

- M,-Myy relations x Ishigaki+18 luminosity functions

-} Low-mass end is > 1dex
fainter than ever
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B Galaxy Stellar Mass Density Evolutions

 Integrate stellar mass functions (Schechter)
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v x2 smaller by ~2.8 for slow one

=) Support slow evolution

00

v Star-formation efficiency
was higher at z>8
+DMH evolution ?
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2
Early Globular Cluster (GC)
Candidates



B Why Early GCs?

« GCs = dense stellar systems
v Formation? v Stellar population ?

v Formed w/ single burst at z>5

HR diagram
of M92:

ohttp://www.ing.iac.es/PR/science/m92_high.htmi o
Model prediction from
single star burst at t,

-} ‘ Need to directly observe formation epoch




I R.—M, Relations of Local GCs
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Early GC candidates
=z>6 LBGs w/
Stellar Mass [M.] R.<40pc & M, <10’Mg




B R.—M, Relations of High-z Galaxies

- R, < Sersic profile fitting
(Kawamata+18)

* My < Myy x
M,—Myy relation
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B R.—M, Relations of High-z Galaxies
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G
in Bouwens+17

VIn Abell S1063 Soa e ] vGC1 in Vanzella+17a
(first to analyze) (Lya detected w/

v First to identify as MUSE)
early GC candidates VR, & M, consistent



B summary (/

- Identify 357 LBGs at z~6-9 w/ full data sets of HFF
- Galaxy stellar mass functions extend to M, ~1 OﬁM@\

v >1dex lower mass than ever
. Spitzer
- Galaxy stellar mass densities at z>8 support pitze
slow evolution of SFRD

* Find early GC candidates w/ R.<40pc & M, <10M{;

\ Magnification
by lensing

v Progenitors to local GCs ?



