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Pop. lll stars
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Metal pollution

. By ISM

- Pop. lll survivors have wandered in
the MW for 10Gyr.

.- They may have accreted ISM
through Bondi-Hoyle-Lyttleton
accretion.

. ISM gas
. Blocked by stellar wind

. [Fe/H] ~ -14 (<< [Fe/H] of EMP
stars)

. ISM dust
- Sublimated by stellar radiation

- Blocked by stellar wind

1000

100

10

01}

0.01 £

HES
SAGA ——
Fiducial

(Pop “l) ---------
n=i. z Lw=2 20
nlbq“ﬂ\———

0.1

0.01

'ln--~.... I 0001

T || 0.0001

1e-05

1e-06

[FelH]

Komiya et al. (201 5)

shocked(?) ISM

(iii)IsM

o

(ii) (i)stellar wind
shocked e 3.:6 [ =
stellar :

wind e l \\

\@

ionized

\
\
\
)
|

! neutral

y &

/

rel

Tanaka et al. (201 7), Suzuki (2018)

Y.(deg™)



Interstellar objects (ISOs)

The discovery of 11/2017

UT "Oumuamua i
The first ISO F T
No hint of cometary activity V-

(asteroid or comet nucleus)

Size ~ 100m

High number density ~ 0.2
au-3 (Do et al. 2018) I
Metal pollution of Pop. lll

through collision with |SOs
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Collision rate
Ncou=fn0V

. f: fraction of ISO-rich
regions in a Pop. lll orbit

Pop. lll

- n: ISO number density
O . Cross section

- V. relative velocity between
Pop. lll and ISOs

N i~ 10°
ISO coll,iso ( O.2au_3 )

Free floating - _
Ncoll,ffp ~ 107 3
planets 200pcC




Sublimation of ISOs

1/2
Distance to start P L 6.9.10-2 L T AL
sublimatec “Nawr )77\ ) (sok ) 24

veoctyatthe - = (v2 | ) ~35-10% [km s™']
distance R

Time to reach a
Pop. lll survivor

tOI‘bi'[ i 3() . 104 [S]

2
Conduction time ¢ . ~ D_ (D: 1ISO size, k: Thermal conductivity)

1/2
K
Leond =~ Torbit D ~ 3.0 ( 3106 1 K_l ) [km]
Il: . 106 erg cm-




Cumulative size distribution of 1ISOs

D —Qa
n=ng, (F) (ny = 0.2 au=3, D, =100 M)
0

he main belt: a~1.5 for D>200m (Gladman et
al. (2009)

- Long-period comet: a~3 for 0.1-10km
(Fernandez et al. 2012)

- The Edgeworth-Kuiper belt: a~2.5-3.5 for
0.1-100km (Kenyon et al. 2004)




Accreting mass of [SOs

- Total accreting mass Is
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ISOs are the most dominant polluter

of Pop. Ill survivors. .



Metallicity

. We assume the mass fraction of

a surface convection zone as
follows:

- 0.80Mg: 1060
- 0.75Mg: 1025

- 0.70Me: 10-20

- Metallicity is comparable to EMP
stars ([Fe/H] > -7) Iin the
extreme case.

- Metallicity is less than EMP stars
by several orders of magnitude
IN hon-extreme cases.
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Summary

- We have estimated metal pollution of Pop.
survivors by ISOs, or interstellar asteroids.

. We have found ISOs can be the most
dominant polluters of Pop. lll survivors.

- In the extreme case, Pop. lll survivors could
hide iIn EMP stars so far discovered.

- These results are published in Tanikawa,
Suzuki, Dol (2018, PASJ, 70, 80, arXiv:
1804.08200)



