Ejected vs Accreted mass in novae



Log[m, /M)

Nova models : general properties
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FiG. 1.—{a) Accreted mass—on a logarithmic scale—as a function of the WD mass for all models. The vertical spread in calculated points is due to the effect of different Ty, and M. The analytical
relation is shown by a dotted line; « is a fudge factor of order unity. (h) Peak temperature attained at outburst (in units of 10® K) as a function of the WD mass for all models. (¢) Maximal bolometric
luminosity (see comments in text}—on a logarithmic scale—as a function of the WD mass for all models. The (nominal) Eddington luminosity, calculated assuming a constant electron-scattering opacity, is
given by the dotted line. (d) Time of decline of the bolometric luminosity by 3 magnitudes as a function of the WD mass for all models.

Prialnik & Kovetz, 1995, ApJ



Ratio of ejected to accreted mass
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Observed abundances in novae: a proof of mixing



TABLE 2
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V433 St Ll 1989 10 049 043 D053 00070 000014 00017 0.0&62 33 020 33
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Gehrz et al 1998, PASP



The underlying WD in classical novae:

e Massive WDs are not CO WDs

* ONe vs. CO - Mass frontier (1.1 M)

e Binary vs. single star evolution: harder to get high
mass (ONe) WDs



The underlying white dwarf

White dwarfs are the endpoints of the stellar evolution of stars with masses
below 11-12 Mg,

» M< 8-10 Mg > CO white dwarfs (He burning)
» 8-10 Mg <M <12 Mg = ONe white dwarfs (C burning)
10 Mgy =2 1.2 M, ONe core

-- CAUTION: single star evolution --



Classical novae: the underlying white dwarf
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Fig. 7—Abundances by mass of the major isotopes in the helium-
exhausted interior at the end of the carbon-burning phase (Arnett & Truran’ 1969)

(t = 7.1895212 x 10'*s).

Ritossa, Garcia-Berro & Iben, 1996, ApJ

see also Dominguez, Tornambe & Isern 1993



The underlying white dwarf: single versus
binary evolution
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Gil Pons, Garcia-Berro, José,
Hernanz & Truran, 2003, A&A

12 Mg, for binary evolution



The underlying white dwarf: single vs. binary evolution

1.4 —: ONe core mass with a “CO
n i buffer” (binary evolution)
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‘ig.3. Size of the final cores as a function of the ZAMS mass for Gil-Pons. Garcia-Berro. José
ingle and binary star evolution. ’ ’ ’
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Size of the final core for single and binary evolution: relevance of new M, ... -Mx_.,
mass relation for the fraction of novae hosting ONe white dwarfs: smaller number but
still around 30%



The underlying White Dwarf

Log Y

CO buffer on top of ONe core: weird nuclesoynthesis potentially leading to
missclassification of novae
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