Recent advances in the modeling of
panchromatic observations of nova shells

Greq Schwarz (American Astronomical Society) Stella Novae, Feb 5th, 2013
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* What we learn from the ejecta of novae.
* Sipping highlights of the past.

* New problems from the growing panchromatic data sets.
* The future?

Stella Novae:
Past and Future Decades
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Table 1
Summary of Observed Abundances (in Mass Fractions) for Neon Novae from UV, Optical, and IR Spectroscopy

LMC 1990#1!

V4160 Sgr?

V838 Her-

V382 Vel?

QU vul*

V693 CrA?

V1974 Cyg®

V1065 Cen’

Solar®

XNe/Xn
Xme/Xn
Xa1/Xn
Xsi/Xu
Xs/Xu
Xar/Xn
Xre/Xn
Xy”

4.8(8)E-01
3.7(15)E-02
1.48(42)E-01
2.4(10)E-01
1.6(10)E-01
1.37(T1)E-02
2.3(11)E-02
4.8(39)E-02

4.7(9)E-01

7.1(4)E-01
1.43(7)E-02
1.27(8)E-01
1.35(9)E-01
1.38(5)E-01
~8.4E-03

1.09(6)E-02

2.4(8)E-03

4.65(37)E-01

5.6(4)E-01
2.28(23)E-02
3.29(47)E-02
1.42(38)E-02
1.22(5)E-01
1.2(7)E-03
1.8(13)E-03
7(2)E-03
1.48(15)E-02

2.35(63)E-03
5.63(36)E-01

4.0(4)E-01
2.6(13)E-03
2.28(54)E-02
4.13(38)E-02

4.0(7)E-02
2.45(14)E-03
1.63(16)E-03

5(3)E-04

6.6(4)E-01

4.6(3)E-01
9.5(59)E-04
1.61(10)E-02
3.2(14)E-02

5.1(4)E-02
1.02(49)E-02
4.1(11)E-03
2.4(18)E-03

4.0(3)E-05
9.53(54)E-04
6.3(3)E-01

5.4(22)E-01
1.06(44)E-02
1.84(67)E-01
1.63(66)E-01
6.7(34)E-01
9(7)E-03
5.0(46)E-03
2. 4(18)E-02

3.8(14)E-01

4.8(8)E-01
3.1(9)E-03
6.0(15)E-02
1.55(85)E-01
9.7(40)E-02
4.3(28)E-03
=7.8E-05

8.8(72)E-03
5.5(8)E-01

5.4(10)E-01

1.40(33)E-01
4.7(15)E-01
5.34(98)E-01
4.4(13)E-02

2.3(13)E-02
4.6(17)E-03
1.16(40)E-02
3.6(10)E-01

3.85E-01
3.31E-03
1.14E-03
9.65E-03
2.54E-03
9.55E-04
8.74E-05
1.08E-03
5.17E-04
1.29E-04
1.81E-03
7.11E-01

Notes. All abundances are given here in terms of mass fraction ratios, X/ Xy (or mass fraction for hydrogen: see last row), by converting the “number abundances
relative to hydrogen relative to solar” from the original literature (references provided below). The abundance uncertainties are given in parentheses.
! From Vanlandingham et al. (1999).

2 From Schwarz et al. (2007).

* From Shore et al. (2003).

4 From Schwarz (2002).

3 From Vanlandingham et al. (1997).

 From Vanlandingham et al. (2005): solar abundances assumed in their analysis are not listed: their adopted values were log (N /Ny)o = —1.0 (He). —3.45 (C),
—4.03 (N), —3.13 (0). —3.93 (Ne), —4.42 (Mg}, —5.53 (Al), —4.45 (Si). —4.79 (S), —4.49 (Fe) (K. M. Vanlandingham 2012, private communication).

7 From Helton et al. (2010).

8 From Lodders et al. (2009).

? Calculated from Xy = [1 4+ Xpe/ X+ Xo/ X1+ + Xpe/ Xul ™.
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Keck AO IR spectra of o 2 i .
V723 Cas from Lyke & — | | |
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HR Del Halpha+[N 1]
(left) and [O [I1] (right)
from Moraes & Diaz
2009, AJ, 136, 1541
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VLTI observatiqns of V1280 Sco
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Chesneau & Banerjee 2012, BASI, 1
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V1974 Cyg test

HST images of the
ejecta of V1974 Cyg
(top) and sample model
ejecta (bottom).

Halpha line profile of
model (top) and
observed (bottom).
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