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It is of great interest to study the mineralogy of circumistetiust around young stars as it repre-
sents the original constituents of planetesimals, hentieeafocky planets like our own Earth. To
this end, we have obtained &hband (8-13 um) spectrum of a pre-main-sequence star SVS13,
using the facility mid-infrared imaging spectrometer CAMH on the Japanese 8.2-m Subaru
Telescope atop the summit of Mauna Kea, Hawaii. We have fiiedus emissivities/absorption
coefficients of dust species to the spectrum to examine dingredogy in the circumstellar en-
velope of this remarkable young star. In this presentatianoutline the modelling and highlight
some of our findings.
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*Based on data collected at Subaru Telescope, which is operated by tibadl&stronomical Observatory of
Japan.
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Figure 1: Upper panel COMICS N-band spectrum of SVS13 overlaid with the best-fit modelidsiate).
Note that error-bars only represent standard deviatiohérsky background.ower panel Fitting residual
plot.

1. Introduction

SVS13 (star number 13 if][1]) is a low-luminosity45 L [B; their estimate of 118 at
350 pc scaled to an updated distance of 22(Jc [3]) Clasgré/main-sequence stdf [4], thought
to be driving the Herbig-Haro objects-11 [B] near the reflection nebula NGC1333 in the Perseus
molecular cloud. It underwent brightening sometime between 1988 Decemté@©90 September
(Am, ~ 3.3 mag,Amk ~ 1.2 mag [B]). The 2.31m CO overtone band-heads, indicative of the
presence of hot~3000 K) and densex(10'° cm3) molecular gas[]7], probably in the shape of
a circumstellar disc, have been observed in emission (¢]g.[][6] Nband spectro-polarimetry
revealed an ‘unusual’ intensity spectruih [8] and a possible preséi®i€ grains [}].

2. Observations and results

Subaru/COMICSN-band low-resolution R ~ 250) mode observations were conducted in
2009 November. Figurf 1 shows the COMIGiSband spectrum of SVS13. It is clear that the
spectrum exhibits rather ‘unusual’ shape and quite complex (uniquejlos features compared
to the single amorphous silicate band prevalent in spectra of other embyaldegl stars.

3. Model fitting

We have selected species that are common in dust modelling towards yotsn@stept per-
haps SiC). These include amorphous silicates (Trapezium emisdivjty, [@@ptalline silicates
(aerosol forsterite and enstatife J[11]), amorphous and annealed[[B4D and SiC (carbon star
emissivity [I3]). The fitting function can be expressedas] B, (T) x € %, whereB, (T) is the
Planck black-body function at temperatufe a = Zik:1 T; is the total optical depth df absorp-
tion components ang is the optical depth of each component (i.e., all absorptive). In Figure 1,
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Model X2 T(K) Trap err SiC err Cr fors err Crenst err Am SiO err Cr SiQ err
1-comp 30.0 319 1.11 2%
2-comp 10.5 298 0.94 1% 0.18 4%
2-comp-+cr fors 8.33 300 0.86 1% 0.14 13 % 0.08 34 %
2-comp+cr enst 6.51 301 0.66 4% 0.18 13% 0.23 13%
2-comp+cr fo&en 3.74 302 0.55 2% 0.15 4% 0.10 5% 0.24 1%
4-comp+am SiQ 1.95 313 056 <1% 0.17 2% 0.12 4% 0.24 2% 0.15 6 %
4-comp+cr Si0, 167 309 0.60 1% 0.18 3% 0.11 5% 0.21 5% 0.16 2%
4-comp+amé&cr SiQ 1.67 310 059 <1% 0.18 3% 0.11 6% 0.21 3% 0.02 29 % 0.14 4%
4-comp-SiC 14.7 314 056 <1% 0.18 4% 0.23 4% — —

Table 1: Results of various model fitting [the best-fit model (4-cormp$i0,) is highlighted]. The goodness
of fit is given by the reduced chi-squarg?). Black-body temperatureT[K)], and optical depth of each
component and their associated uncertainties are listed.

the N-band spectrum of SVS13 is overlaid with the best-fit model (solid line), lvb@mprises
amorphous silicates, crystalline silicates (forsterite and enstatite), anr&@gdnd SiC (see also
Table[]).

4. SiC?

Silicon carbide has never been observed in the diffuse interstellar meds) fL4], although
it is produced in carbon star ejecta and is undoubtedly injected into it. Sewdoes it go? One
possible solution is proposed by J14]; oxidation. It is argued that theegle®iC grains could be
selectively destroyed by surface oxidation in the O-rich interstellar emmemt. For example, in
volatilisation experiments of SiC grains under solar nebula-like oxidisingitiond, either partial
or continuous Si@layers are formed, depending on oxygen fugacifigs [15]. Howeltbgugh the
mantle does seem to add new features arising from the presenceofcSti@® spectrum, it does
not appear to suppress significantly the SiC feature 5t um [[L8]. An alternative explanation
was also briefly mentioned by 14], namely formation of an amorphous ndey@r on the SiC
grains effectively hiding its featuref J17]]18]. A short letter has beeblished in a surface science
journal that reports the dissolution of the amorphous carbon layer inta@ed®e, when the core-
mantle grain was heated J19]. A sequence of events similar to the one josbaelsmay be able to
explain not only the absence of the SiC features in the diffuse ISM buttes@surgence of it in a
warm environment such as the circumstellar envelope of a pre-main+sagsiar like SVS13. This
scenario should however be treated with caution, as a self-absorbdoh8dChas been detected
towards extreme carbon stars (e.f1.] [20]), where amorphous carbbi peigxpected to dominate.
Nonetheless, as mentioned earlier, titdand spectro-polarimetry provides further support for
the presence of SiC. Amongst many different materials (water ice, etc.3idmed, only SiC
has the unique ability to suppress the polarisation due to amorphous silicdf@suat (see also
[BD). Finally, if SiC is taken out of the best-fit model, the goodness of fihificantly worsens
(X2 = 1.67 — 14.7, see Tabld]1), worse even than the simple 2-component model (amsrphou
silicates + SiCx2 = 10.5), perhaps signifying need for the SiC inclusion.
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