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1. Extinction as a Tracer of Metals

Half of metals In interstellar medium
are in dust grains.

—Dust formation is important
to trace metal production.

Extinction curve:
Wavelength dependence
of dust cross section
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Extinction of a BAL QSO atz =6.2
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Origin of High-z Dust

Young cosmicageatz>5
— No dust supply from low-mass stars

et

Supernovae whose progenitors are massive stars with
short lifetimes predominantly supply dust grains.

We calculate extinction curves of dust formed in SNe.
—Compared to observations at z = 6.2
to constrain metal production in the early Universe.



2. Dust Produced In SNe

Nozawa et al. (2003)
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Effect of Dust Destruction
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Effect of Dust Destruction
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A [pm]

0.3 0.2 0.15 3 R
4; I ny = 1 (:In_llJ ' 1 2o = q Cm—lz |
r B 3 Ny = >
e ny = 0.1 em™ n: = 0.1 em™®
r-=-=--no destruction ’ L :
3 :- ! - _ Bl [T no destruction
! No destruction .~
: | n=0.1ctm>3 ] o
 BE 1 1.5r =
AL g ' T Je
< C i _ e |
‘:[: L - L S ' 4
r P ] i ’Jr """""" "_J.p-"—_'—-—.——-—_
e _ ] 1.0 g
L z=6.2BAL (obs.) 1 '°F
F(a) 20 M, mixed : [(b) 20 M, unmixed
Ob........ s i v P g 1 OB L vrsns coldaasparang Lo vaaan cailovs suvey
3 4 5 8§ 3 4 5 6 7 8




Effect of Dust Destruction
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3. Summary and Discussion

Destruction by reverse shocks tend to
flatten extinction curves.

The extinction curve observed foraz =6.2
BAL can be explained by

dust produced in SNe.

However, too dense an environment such as
n > 1 cm= flatten extinction curves too much.



BALs without Reddening

Maiolino et al. (2004)
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Consistent with non-BAL template = no reddening
But detected in sub-mm (108-10° Msun dust:Priddey’03)
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