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[r-process/H]

Why dwarf galaxies?

supernovae vs. NS mergers

~~
rarity

For instance, a dwarf galaxy with 10° Mg

NS merger track II
oV ‘&iﬁac\i—y’ -7 @
SOPY ~500 CCSNe 1n total
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-
-
-
-

e e >
NS merger track I\ @

~_A few or no NS Merger events in such a
[Fe/H] galaxy are predicted.

time

Note! the Milky way experiences more than 2 X 10° NS mergers.




The rarity of »-process event 1s 1dentified

faint (small-mass) dwart galaxies
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a broadly constant r-process abundance with increasing [Fe/H]

. —
r-process production events did not happen

while numerous CCSNe explode and increase Fe 1n the ISM.

By
Such a rarity supports NS mergers as the site of r-process elements
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r-process enrichment in the Galaxy

The prediction by NS mergers is not compatible with the observed feature
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Short GRB rate = NS merger rate

delay time distribution (DTD) of NSM
~ DTD of sGRB « ¢!

Faster enrichment than the expectation from
o +! seems to be required such as a large
contribution (~80%!) from collapsars (Siegel+2018).



However, the Galacticﬁis a kind of messy component.

v a mixture of two componehts, i.e., thick disk and thin disk

Two disks experience+ completely different
star formation histories.

v Some fraction of nearby disk stars is not formed in-situ but
migrate from the disk{at different Galactocentric distances.

Chemical evolution gf the disk differs according to the
distance form the Galactic center.

On the other hand, the Galactic bulge is a simple component.

v  a single component

v’ no contaminants from outside




r-process enrichment in the Galactic Bulge

 Study of the Galactic bulge
' confirms that 7-process

... enrichment with DTD ¢!
1S not consistent with the
observations.

Faster enrichment such as
the form of DTDo¢ 1 is
required.

45 a4 s o os
[Fe/H]

(TT & Baba, submitted)



Delay time distribution of r-process enrichment
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A truncated IMF in dwarf galaxies

observationally

Low-surface brightness galaxies

have massive O-type stars =<

Fre” .
A low —H< ratio 3
F FUVe— g

less massive stars

—

theoretically

very massive stars

A high mass end of the IMF depends on the mass of the star clusters.

a smaller number of
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“Meurert 2009
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el 28 29
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3.0

In the low density environment, the formation of massive star clusters is suppressed.

Their model predictions have been shown to be consistent with the observed trend

(Kroupa & Weidner 2003, Pflamm-Altenburg & Kroupa 2008)

for the Ha-to-FUV flux ratio (Lee+ 2009).



the stellar mass budget by galaxy type
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