














Units:

ppm — parts per million
N(X)/N(H)*10™6













able 1: €, N, O abundances as implied from a variety of different atomic and molecular indic:
sing a 30 hydrodynamical madel of the solar atmosphere {Asplund et al. 2005a). Results from
emi-empirical 1D model of Holweger-Miiller {1974) are given for comparison. The last column gives
ifference between 3D- and 1D-hased results
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Fiz. 1. Motmnalized STIS schelle specta of the 8 o] A2335 pafid fineg) and
Feon A2240 [datted fine] absorption features. MNote that the notroalized fhoe scal=is
ot the laft e silicon and on the sight for fron.
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Iiig. 9. Magnesinm gas-phase abundances expressed relative to £(B3-V), £18-V)/d,,
JiHY, and {ng). Magnesium has been selected to test the gas-phase abundance variations
[or wmore heavily depleted elements with sight line properties other than mean hydrogen
sight line density, As with germanium, only E(D5—-V}/d, approaches the ellectiveness of
frg . HDL36LL0 has been owitted om this lgure.
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Fig & — The logarithmisc abundance of Fa II relative to hydrogen plotted against the logs
arithm of the average volume density of hydrogen. Solid diamonds —abundances derived
in this paper. X's—abundances bazed on column densities derived in SEEF2002. The three

lines of sight that do not follow the general irend of increased depletion with incressed -
erage volume density of hydrogen are HD 210121 from this paper and HD 27778 and HD
62542 from SEF2002. MNote that the two denzest lines of gight, HD 179406 and HD 1478358,
follow the trend but do not show significantly enhanced iron depletion.
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Galactic UV Extinction Curves
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Figure 14 UV extinction eurves for 80 galactic stars derived from Interna-
tional Ultraviolet Explorer (IUE) satellite observations. The observational
data were fitted using the analytical expressions derived by Fitzpatrick and
Massia (1990}, After Fitzpatrick [1999).
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Figure 5. Examples of extinction curves produced with the SED fit-
ting procedure. The amooth curves are the analytical representations of
the extinction, which are determined by the fite. The data points show
the actual ratios between the reddened star SEDs and the model at-
mogphere calculationg. The curves have been successively offset down-
wards by 2 units for clarity. The data point at ¥V (1/4 = 1.83 pm~1)
should be located at BE{X — V)/E{EB — V) =0 for each curve.
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| Milky Way vs. Magellanic Clouds...

Figure 14. A comparizon between idealized Galactic extinction
curves with B = 1.9, 2.5, and 2.85 and the SMC curve from Prévot
et al. (1984; filled circles), the 30 Doradus curve (dashed curve), and
the mean LMC curve (dash-dotted curve), respectively. The latter two
curves are from Fitzpatrick (1986), as parametrized by Fitzpatrick &
Masga (1990).
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Interstellar extinction:

A(X) = 1.086 Text(A) = 1.086 Ceyy(composition, size, A) Nyq =

1.086 GG Qe (composition, size, A)ng D

Cexi (cOomposition, size, A) — extinction cross-section
Ny — column dengity of dust grains

( — geometric extinction cross-section
(Jexts(cOmposition, size, A) — extinction efficiency factor
nq number density of dust grains

D — distance to the star

Spherical particle
A(N) = 1.086 772 Qext (M, 75, A) ng

m(A) = n(\) + k(\) i — complex refractive index
ry — particle radius
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Figure 24 Wyvelength dependence of the extinction efficiency factors for

homogeneons spherical particles of different sives consisting of astronom-

ical silicate and amorphons carbon. The dashed segment shows the ap-

proximate wavelength dependence of the mean galactic extinction curve at
ical wavelength
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obhserved guantitices:  interstellar extinetion Asy and hydrogen
column density & [ H);

mﬁ.,

model parameoetoers: mass of constituents in @ graln mg, thoe rel-
ative part of the cloment X in the constituent £, ng®, density
of grain material g oand relative volume of the constituent in a
particle ¥V /V and

a caleculated guantity: the ratio of the extinetion cross-scotion
to thoe particle volume O,/ V







IMPORTANT:

Vacuum can be included In (2) and (3) !
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IFig. 10 Magonesivm, sillcon, and iron dust abundance varlations with extinction curye
parameter ¢y (Likepatrick & Massa L390; Valencic et al, 20010, This plot combines Miller
et al. (2008} ron and silicon results with wagnesium data lor translucent sight lines in the
current sample; the polnts representing Si and Mg toward HD2T7T8 and HD 207198 are ollset
[or clarity. The trend [or both iron and silicon is an increasing dust abundance with o, a
property that rises as small grains make up a larger [action of the dust population. In
combrast, wagnesium abundances are relatively constant, or appear to decrease 1L HD2TTER
iy neglected. HD2TTTR is unique among these paths [or its very low nickel and carbon gas-
phase abundances (& 3.2; Sofia et al. 2001). Lodders (2003) photospherie abundances were
adopted as the cosmie standard: Savage, Cardelll, & Sofla (1992) provided the (Oph data,
which were adjusted to rellect currently-accepted f-values.
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Figure 16 Analytical fitting functions for UV extinction curves from Fits-
patrick and Massa (1990}, A normalized UV extinction enrve (thick solid
enrve} can be represented by a comwbination of three functiony: £ o lin-
ear background component (thin dashed line}, #2) a UV bomp component
(thin solid curve), and 4 o far-UY curvature component (thin dotted
line}. Parameterized functions are given by Eqgs. (3.10)-(3.14). After Fitz-
patrick (1999}
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