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Outline
Dust grains in circumstellar nebulae around evolve stars reprocess the stellar radiation and are responsible for the emission at mid-infrared
(MIR) to far-infrared (FIR) wavelengths. Simplifications made regarding the grain shapes lead to difficulties in interpreting the infrared (IR)
spectral energy distributions (SEDs) and spectra of nebulae around evolved stars. For example, in order to model the long wavelength IR SEDs
of some circumstellar nebulae, authors have had to postulate extremely high dust-to-gas ratios, very large grain sizes or a high degree of
porosity in order to reproduce the observation. We study the effects of using the optical properties of irregular hexahedral grains in
photoionization models of nebulae around a WR star.
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Amin [#m]  0.00500  0.00739  0.01093 0.01617 0.02319  0.03536  0.05228 0.07731 0.11433  0.16906
amax [um]  0.00739  0.01093 0.01617 0.02319 0.03536  0.05228 0.07731 0.11433  0.16906  0.25000

Dust opacities for the irregular grains were obtained from Tab 1. Smallest (a..) and larger (a...) grains size in each bin within the total size distribution.
the scattering properties available in the TAMUdust2020 : :
. . I X .~ —— Binl
database [1] and these were implemented in the spectral 1oL /7/“ 101 /ﬁ” 08 —— Bin2 .
3 F Yy —— Bin3
synthesis code Cloudy [2]. Fig 1 shows the data obtained : o 7 — b
: : . aL ] / o6 — W
for the particular case of graphite dust composition. a: / ' T B
45 C g 105 /. 50 Bin 8
9 02l / n i /// 0.4 Bin 9
S : ///}/; 10—7§ // Bin 10
~ -~ C. = C 1031 02f
% = ext Qext geo ; / 109
= o i .
% O CabS — Cext (1 _ (,l)) 107l vl vl vl :""""_3' """"_2' e T B 0'0_. A I ./......I EPETTTY B
= 45 1073 102 101 100 101 10 10 . 107! 10° 10! 1073 102 101 100 101
= % c C Size parameter Size parameter Size parameter
§ — scat = W Lext 02!
> L
© 10721 1022
A sample of photoionization models that use opacities £ 5 o
from both spherical and irregular hexahedral grains across &, SENY
1025 L
a standard MRN power law size distribution (0.005-0.25 . /
. . . 4 ‘:.! e RIS 0—26 :'.'
um) was produced. We consider the optical properties of 102/ Y
. ol . : EALLE S5 il i - R BT RS R 00r | |
graphite, amorphous carbon and silicate dust grains L e [ N (L o 10° 107 107 T
Size parameter Size parameter Size parameter

dividing the full size range into 10 bins (see Tab 1) enables
Fig 1. Top - output TAMUdust2020: Extinction efficiency (Q.,,), single-scattering albedo (w), and asymmetry factor
(g) for graphite grains from the TAMUdust2020 database, computed over 10 size bins (Table 1). Bottom - Input

absorb most of the radiation) from those of the large Cloudy: Opacity parameters for graphite grains computed for two grain shapes: hexahedral (solid lines) and spherical
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us to differentiate the contributions of small grains (which
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Fig 2. Spectra from Cloudy models, comparing spherical (blue line) and hexahedral- grains ShOWIﬂg the strongest effects (see Flg 2).

shaped (orange line) grains. The panels show models using only the grain sizes
corresponding to bin size 10.
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