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Study of elemental depletion is one way to understand the s} P 051
chemical composition of the ISM. The elemental depletion study is an
Indirect but powerful way to study interstellar grain composition. The
depletion of the various condensable elements yields qualitative evidence
for their inclusion In dust, and they also have potential to yield important

quantitative information on the probable distribution of those elements In
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the solid material. The approach of the present study Is to concentrate on e e
how the depletion of different elements are found to correlate with each eomh e, e e me P
other, irrespective of any external factors, but with the recognition that the _ _
severity of the depletions generally differ in a systematic way from one e Dooren) Fig. 8. Depletion of Iron versus Fig. 9. Depletion of Iron versus
location to another and from one element to the next. In the present study; titanium Phosphorus.
Vxe_ha(;/e e_xamln_ed _the_depletlon of somde lmpl)ortant elelrjnents;,c (considering Fig. 1. Distribution of stars included in our data set, in the Galaxy with centre .
t_elr _omm_ant lonization states) towards a arge number o targets_ (290 at galactic latitude, b = 0. Results and Conclusions
sight lines) In order to search for new systematic effects in the behavior of
depletion using the data from the recent compilation of column densities * The Interstellar elemental depletion varies with line of sight
(Gudennavar et al. 2011). The calculated depletion of elements Is conditions.
compared with each other and also with different line of sight parameters. Sample plots
This study throws a light on the possible formation and processing of * For most of the elements the plot between depletion and n(H) or
Interstellar dust grains and related matters of the ISM. E(B—V)/d shows a dependence, which means depletion Is greater In
The approach of the present study is to concentrate on how the the denser regions.
depletions of different elements are found to relate to each other, ol T Toeen 1 L T e _ _ _
: - : " Lo Linar Fit of D (Fe I ° Linear Fit of D (S * Depletion of Ti, Fe, Ca, P and SiI shows a reasonably good
Irrespective of any external factors, but with the recognition that the el . ‘ ’_ - o Poth TE G T _
severity of the depletions generally differ in a systematic way from one 7| . ‘_ dependence with mean line of sight space density n(H). Elements such
location to another and from one element to the next. In order to 1oy ol as Mg, Mn, and S have lesser dependence and, Na, O, Zn show no
understand, how the depletion behaves under different conditions, it is e 5] s dependence with n(H).
necessary to compare the depletion trends for pairs of elements over ° 2ol = _ _ o
different lines of sight. This comparison of elemental depletions will be the Lol 2} * The depletion of elements like Fe, Mg, Si, Ti, Mn, S, and P shows a
basis for the present study. O L | - . dependence with fractional abundance of hydrogen in the molecular
The depletion of an element X is calculated using the equation, e | N _ form f(H,). Some depletion pattern seen with fraction of hydrogen In
30 25 20 15 1.0 05 00 05 10 15 30 25 20 15 1.0 -05 00 05 1.0 15 molecular form may be due the interdependency of f(H,) and n(H).
og n Log n(H - . - - .
5(X) — X X oot o From the plots, we can see that depletion is definitely greater in those
|H / Hleorr s Fig. 2. Iron depletion against mean Fig. 3. Silicon depletion against mean regions with f(H,) =0.1.
In the logarithmic form ? hydrogen density. hydrogen density.
| * The depletion of elements like Ca and Ti shows fairly tight correlation
DX) = logs(X) = log (E) _log (E) with average reddening. Fe, Mg, Mn, Si and P show less but
i H/standara | | T T R A depend ith fractional abund f hyd in the molecul
g ool e - . b i ependence with fractional abundance of hydrogen in the molecular
Where X (or N(X)) and H (or N(H) = N(H 1) + 2N(H,)) are the column oel . _- | | form f(H,). But Na, O, S, and Zn show no dependence with E(B—V) /d.
densities of an element X and total hydrogen in a given line of sight . ol , | S o ° L _ _ L o
e ° . ] 1 L, oo i * [ron depletion is linearly correlated with depletion of silicon, titanium.
Data and Analysis gt A B ST | | | | |
Recently Gudennavar et al. (2011) have compiled a large sample of T 20 e 1 Ll . * We also obtained the first evidence for a correlation between iron
. L s e _ _ | RN ° depletion and phosphorus depletion.
Interstellar column densities into a single database, which comes from 257 S ¥ Posp ¥
. . 3+ .
space-based (e.g. Savage & Lehner, 2006) and ground-based observations 30} 1 . : : : : : L.
(e.g. Welty & Crowther, 2010). The primary goal in this was to make these 7 6 5 4 3 2 1 0 7 6 5 4 3 2 4 0 Sul\l/é?]%r;e;:érgr? ;‘Zgﬁgf&’:s @ linear correlation with depletion of titanium,
data accessible to a large community as a tool for estimating the oot oot |
distribution of gas and dust in our Galaxy. The present study on Fig. 4. Iron depletion against fraction of Fig. 5. Silicon depletion against . . S .
. . : : * Silicon depletion is correlated with titanium, sulphur and iron,
Interstellar elemental depletion makes use of the data on column densities hydrogen in molecular form. fraction of molecular hydrogen. ¥ ¥
of various elements in different sight-lines.Elements covered in the present
study iInclude iron, magnesium, silicon, oxygen, phosphorus, sulfur, Future plans
titanium, calcium, manganese, zinc, and sodium. We have also investigated | |  —— " T o : : : :
the dependence of pargmeters like mean hydrogen volume density ?\(H) ol ° —inarrioto een” g oo As the PrEvIOUS stu_dles give ho c_:lear understanding of the
f(H.) and E(B—V)/d (cloud and dust parameters) on interstellar elementai 05 o - N _' elemental depletion correl_atlons among various elements as well as the
depzletion A sample table of calculated parameters is given below aop : . '- | dust & CIOUd. pa_lrameters, " th? present study, we have_ made an attempt
' ' = | L e | 2O to get some insights about the interstellar dust processing and evolution
L 2.1 through depletion studies. This Is an impetus for further study on the
Star Name | n(H) f(H,) EB-V)yd | D(Fell) | D(Sill) | D(Til) D(P I1) =0T SRR, | | S dust composition and processes In the interstellar medium. The work
D 120915 | 10081500 | 5143805 | 667 o ot 257 oo -_ 2 ° ] will be continued to understand the various aspects of interstellar
HD 116658 | 4.0510E—02 | 1.778E-06 |  0.375 131 ~1.30 —1.57 0.83 ) _ T medium.
HD 147933 | 1.2454E+01 | 3.541E-01 4.324 —2.24 -1.62 ~2.95 ~1.70 109 EE-V)d log E(B-V)/d
. . . . . . . 1. Cox, D.P. 2005, ARA&A, 43,337
HD 143275 | 3.8971E+00 | 3.541E-02 | 0.000 —1.84 -L1I —0.64 Fig. 6. Iron depletion against the Fig. 7. Silicon depletion against 5 C?i):]klaw G.: Federman, S. R.: Joseph, C. L. 1994, ApJ, 641,327
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