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Dust in Novae
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Dust in Novae

® Known at least since DQ V2362 Cyg
Her (1934) Bx1070 T Anasansas ARSAN S A

e Often characterized by
(deep) extinction event in
optical light curve

® Variety of dust species 2l :
® Amorphous Carbon : M \ '
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Dust in Novae

e Known at least since DQ
Her (1934) V1065 Cen

e Often characterized by B ] o : ga;g -
(deep) extinction event in _ °F T miwr ]
optical light curve : °F et
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® Variety of dust species ° P =
e Amorphous Carbon e

¢ Silicates ) ) Hzglton et azl)% 2010, AaJO, 140, 1:;17
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Dust in Novae

® Known at least since DQ V705 C
Her (1934) . i

e Often characterized by
(deep) extinction event in
optical light curve

® Variety of dust species
® Amorphous Carbon
e Silicates

® Silicon Carbide
P Hydrocarbons Evans et al. 2005, MNRAS 360, 1483
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Hydrocarbons in Novae

QV Vul
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Hydrocarbons in Novae

V842 Cen

T

o V842 Centauri
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® This ratio is indicative
of the aromatic to
aliphatic ratio
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Aromatics & Aliphatics

® Aromatics = Carbon

. R H

ring molecules \C d

® (C-H stretching mode / \
oscillations give rise to —C{_CR
3.3 uym feature £—C,

e Aliphatics - Carbon

chains H H H

e C—H stretching mode l I l
oscillations give rise to C C C
3.35 - 3.55 um c7 Sc ¢ N, ¢/
features C C H H H
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Polycyclic Aromatic Hydrocarbons (PAHS)

® Prominent Features at
6.2,7.7,86,&11.3
um
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® Found in a tremendous ™I
variety of astronomicalg :Z
sources o
. . S 20
® Arise from single FUV ¢
photon excitation of  Z
PAHs 5
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Hydrocarbons in Novae

V842 Cen
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Hydrocarbons in Novae

5.0

e /05 Cassiopieae

e 3.28/3.4 ratio comparable to
V842 Cen

® An order of magnitude greater
than stars with a high UV flux
® More similar to post-AGB stars
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Hydrocarbons in the Spitzer Era
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The Nature of the Carrier

® Evans & Rawlings 1994,
MNRAS 269, 427/

® The nova environment is not
conducive to the survival of
free flying PAHs

* Kwok & Zhang 2011, Nature, S~ /
479, 80; Kwok 2004, Nature ° =& 200 o0 e
430, 985 Papoular et al. 1989, A&A 217, 204

® Features consistent with
what would be expected
from complex, “disordered”
hydrocarbons

® Similar to coal,

hydrogenated amorphous
carbon (HACs), or quenched
carbon composites (QCCs)
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Hydrocarbons in the Spitzer Era —
V2362 Cyg

V2362 Cyg - Dec 12.85 UT (JD 2454082.35)
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Hydrocarbons in the Spitzer Era —
V2301 Cyg

V2361 Cygni Dust Evolution
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Hydrocarbons in the Spitzer Era —
V2362 Cyg

AAVSO Light Curve for V2362 Cyg
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V1280 Scorpil

V1280 Sco - 2008/05/06 - IRS Short—Low
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V1280 Sco
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V1280 Sco
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What now?

® How does the environment differ between
hydrocarbon producing novae and those producing
more “typical” dust species?

® What is the carrier of the hydrocarbon species?

® Are we seeing changes in excitation or evidence of
hydrocarbon destruction and processing?

® \What observations are needed to resolve the issue?
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