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| ntroduction Modeling

Prominent features of the interstellar extinction include the 21m5 n Mie theory and optical properties of Allend type nanodiamonds [/] are
absorption bump and steep far-UV rise. While the UV bump is largely@ded. Zubko et al. [8] report the optical properties of different AMC
tributed to graphitic dust other forms of Carbon wizamond, amorphous and call them ACAR (produced in Ar atmosphere), ACH2 fin envi-
carbon and PAH clusters can also influence extinction in different waysronment) and BE (from Benzene). ND-AMC core-mantle grain model is

Observations of 3.43 and 3.53n lines in Ae/Be Herbig stars [1] sug-considered along with silicates and graphite. The three component mod-
gests the presence of hydrogenated nanodiamonds in the ISM. Nagtgising different AMC are fitted to specific stellar extinction curves.

amonds (ND) are the most abundant pre-solar grains in primitive m?i‘é'sults

orites [2] and could be important component of the interstellar dussirT _ o | Herical
formation possibilities include CVD and shock in supernovae buttdue 'vanodiamond within amorphous carbon are considered as spherica

highly symmetric lattice their direct detection is difficult. core-mantle component. Figure 1 shows (a) the plot of real and imagi-

. . . . nary parts of refractive indexes of the four AMC considered and (b) the
The carbonaceous grain growth is more likely to result in amorphou

L . . . extinction efficiencies for the four ND-AMC components.
structures [3]. But extinction modeling shows good fits for galagkc

tinction curve by graphite without any need of amorphous carbon (AMC). . & of 14 AR
In order to explain the far-UV extinction and improve the overall match b, ~-BE
It IS necessary to incorporate other forms of carbon e.g. AMC and ND. T

AC1

AMC can exist iIn many different forms in the ISM [4]. To explain the
anomalous extinction regions, Ral & Rastogi [5] incorporate NDdms
a popular form of AMC produced from carbon soot - AC1 [6]. In the S B e |
present work different forms of AMC are considered to see which is most e LR DL
suitable in the ISM. This will enhance understanding of their fornmatio
scenario In different regions.
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Figure 1: (a) Refractive Indexes for four AMCs (b) Extinction efficigiof different ND-AMC

- The radius of ND core and of AMC mantle are supposed to be in the
ratio 1:4, 1.2 and 3:4. Results shown in Figure 1 are for particledsivma.
ND-ACAR and ND-BE have nearly same normalized extinction curve. In

Table 1: Component fractions giving begtfitting

ST ngigl NSDITA%;R NSDIJfg;Z iII;)GBrJI; ND-ACAR a peak/plateau IS present in the visible regiqn. N[?-ACAR hffxs
HD 21483 2> 0.09 0.017 0.034 0034 0026 Steeper f_ar-UV rise than BE. ACH2 has f_eatL_lreIes_s rse Wlth sa_lturatlon
Ry  2.16 5 86 5 70 5 78 5 86 property |(rj] fallr-U_V.IAC1 has monotonous rise In extinction in thelsged
region and also Is largest.
Eraction (;r 8;; 8ii 8:1%2 822 gig .The. radius yaries from 0.001 to -()..1-20 or.O.J,zB@L for the outgr ra-
ND-A — - 0.41 016 0 25 014 dius In two dn‘fer_ent cases. The Initial ratio of core-mantle in range
HD 23512 2 0.522 0.178 0 068 0 269 0183 [0.00l,O_.lZO]um s 1 tc_) 2 and 3 to 4 for range [0.001,0.15@}1. The
R,  2.16 5 75 337 5 83 3 89 cut-off size of the ND |_s _su_pposed to b_e O.O/_lo@L f_or _both S|z_e ra_nge.
Gr 040 0.20 022 021 0 25 Thus N[? pgrcentage dlmlnlshe§ slowly In grqln with increasing SIZ?. The
Craction Si | 064 0.00 017 0 05 008 far-UV rise Is more pronounced in the normalized curve of ND core ensid
ND-A — 077 0.75 098 o055 AMe
HD 27778 > 0102 0.017  0.040 0.034  0.042
Ry | 2.18 2.81 2.85 2.73 2.65 |
Gr 0.40 0.33 0.33 0.34 0.43
Fraction Si  0.65 0.17 0.21 0.11 0.24 i
ND-A —-  0.43 0.34 0.58 0.28 7
HD 147889 y? 0.149 0.107 0.099 0.117 0.054 et ,
Ry 310 3.26 3.60 3.29 3.79 L lm s
Gr 0.62 0.55 0.43 0.53 0.47
Fraction Si 0.18 0.00 0.05 0.00 0.12 Figure 2: (a) Normalized extinction for two size range (b) Modeling-NRIC for four sightlines
ND-A — 0.23 0.41 0.37 0.34 The modeling of four stars using the four different AMC mantles on ND
Conclusions core are shown for the begt values in Figure 2(b). Table 1 gives the

— . .
e Simple MRN-distribution is used. A small percentage of ND imprOV%%rrespondlng( values along with the fraction of the three components

the extinction curve fitting and the silicate requirement is reduced. used. Thetiy Is also tabulated.

e Nanodiamond-AMC Is not unique for every sightline and evolves difzfer ences

ferently in diﬁerent enVirOnmentS. [1] C. van Kerkhoven et alAstron. & Astrophys., 384:568, 2002.

e Extinction along HD 21483 and HD 27778 is best explained with AGIE. zinner. Ann. Rev. Earth Planet. i, 26:147, 1998,

type Of AMC Whlle HD 23512 and HD 147889 flt beSt Wlth ACAR anﬁ F.J.M. Reitmeijer.nterrelation among Circumstellar, Interstellar and Interplanetary dust,p-A 23, NASA Conference Publ.,

_ page 2403, 2002.
BE respectively. [4] V.. Zubko et al. ApJS, 152:211, 2004,

e Sightlines with steep far-UV rise show preference for ND-AC1 or mgpé? & Rastogl.Ap), Communicated, 2011
| Rouleau & Martin.Apd, 377:526, 1991.

. . . [6
sp’ favored structure and sightlines with larfe values show preferenc%. 4. Mutschke et alA & A 423:983. 2004,
for ND-BE or moresp” favored structure. [8] V. Zubko et al. MNRAS, 282:1321, 1996.
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