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(Asplund+2009, ARAA, 47, 481)
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Dust species

Chemical reactions

Feg)
FeS(S)

Fe(g) — Fe(y)
Fe(g) + S(g) — FeS()
Sitg) — Siy)
Tig) — Ti)
Vig = Vi)
Cr(g) — Cr(y)
Cog) — Cog
Ni(g) — Nig)
CU(g) S Cu(s)
Cg) — Cp)
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O BikliEHE (Population Ill SNe) (Umeda & Nomoto 2002)
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Nozawa+2003, ApJ, 598, 785
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- FANEEMERR: RBEERL-24
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T = (1-2)x10% K
Nyo=0.1-1cm?
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3-2-1. R/ ARY T IS LBF A DFIE(1)
e dust destruction by sputtering (e.g., Dwek, Foster & Vancura 1996)
da My
Zi?  47a? Od Z e

Y;(E) = 2Y(E) ; the angle—averaged sputtering yield

Mmsp ; average mass of the sputtered atoms

aVy da Jdma?
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N dt dt Z P
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= = —-a’anZ A; {m
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(a) C E - (a) thermal sputtering
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106 fika T\/ 1078
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energy (eV) gas temperature; T (K)

Nozawa+2006, ApJ, 648, 435
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e deceleration of dust due to drag force (Baines et al. 1965)

(wq : relative velocity)

dwd i Fdrag _ _SRH]{T Z AZGZ

dt mq 2a,04 Z_
Farag = mddiﬂ = —7a’ Z n; (vimgv; cos )
duw, d a” I
= ii"rr:r ﬂde Z A; (vimgvi cosf)
ang
- 4&;:‘1% Ty AG,

ﬁZ&@E%I-&éHE%(i AN ELYERBEIC
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e Basic equations (spherical symmetry)

op 10,

b E 2 87“(T p’U) = ) (EfHD)
0 10,5, o OP 5
o [ pv? P 10 ( ,[pv? ~P (ZRILF—
dt (7+ﬁ) T or (7“ [?m] ”) REDL)

= —(nenuAgas(T) + Aic(T) + Aa(nu, T))
Agas(T') : cooling function of gas by the atomic process
(Sutherland & Dopita 1993; Smith et al. 2001)
Aie(T') = inverse Compton cooling (Ikeuchi & Ostriker 1986)
Aie(T) = 5.41x1073%(142)*n(T/10* K) (we adopt z = 20)
Ag(ng, T) : cooling of gas through thermal emission of dust

- numerical code : flux splitting method (van Albada et al. 1982)
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Nozawa+07, ApJ, 666, 955

Model : M= 20 Msun (E5;=1)
Nyo= lcm3

FT&E]: forward shock
FEIT%&E]: reverse shock
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E@ F Nozawa+2007, ApJ, 666, 955
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