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Novae - Consequences of Accretion

* Novae: thermonuclear runaways on the
surfaces of white dwarf stars

* Progenitors: mass-accreting white dwarfs

* Mechanisms:
— Roche-lobe overflow in cataclysmic variables
— Wind accretion in symbiotic systems



Motivational Questions

* What is mass accretion rate prior to nova?
— Generally unobservable

* Does the nova disrupt the disk?
— Probably, but...

* How soon does the disk reform?
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http://www.astro.sunysb.edu/fwalter/SMARTS/NovaAtlas/
Walter et al. 2012 PASP 124, 1057
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On-line: 105 novae observed for up to 15 years RIIQ\/‘E\E{?K
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NR TrA

* Eclipses noted beginning day 1258

* Eclipses are deeper and wider at short wavelengths
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Consistent with the orbital velocity of an ~solar mass WD;

g=1.43 for Roche Lobe-filling donor.



Fluxes Normalized to Forbidden lines
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Disk SED

Use Bertout, Basri & Bouvier (1989 Ap) 330, 350) formalism.
* L. = GM.-M/R.

F(r)= 3GM.M/8ar3 [1-V(R-/r)] (radiated potential energy)
Faps(r) = O/ Te?[d-sinQ2)/2]; d=sin-2(R-/r) (absorbed)
OTp#(r)=F(r)+Fps(r)

Disk emission: sum of optically-thick annuli

— F,0 = (2hc2/As)(R-/d)zcos i | (u + 2y (xD)/(ehcrkryx-1) XdX
— X=r/R.

— Y, corrects for disk shadowing

Boundary layer

* F,BL=(t+2y,)(8/R-)(R-/d)2 cos i B,(Tg,)

* h(r) = V(kT(r)/GumyM.rs2 (scale height)
* d=h(R+9)

* sin(y,) sini=+/(1-[R-/(R-+8/2)])



—14 .
10 NR TrA 170314

m—dot=9.3E—08 A

L My,: 1.00 Ay, = 0.33+/-0.00-
- [ Typ: 1.0E+05 10.C0 kpe
T inc: 80
ot " Ly 25.0 Lg ‘
Im | _
5 1077F y
o Z ]
o> E g
& u -
IEr:: B =
107'® .
C.1 1.0

LT

Caveat: mass accretion rate scales with distance



The X-ray Source

Source 2 minus background (P0O782050101PNUC02SRSPEC0002)
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V1535 Sco (Nova Sco 2015) N P 2018

i

* He-N (optically-thin) spectrum
* S-type light curve (smooth) e

1.2:% 1.2 arcmin

* Explosion in red giant wind
(Linford et al. 2017 ApJ 842, 73)
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A)

F, (107" ergs cm™ s™

V1535 Sco

Disk diaghostics

* Double-peaked He Il A4686 days 6.5 - 20

* Single peaked He Il at least through day 858

* Bowen N Il lines prominent (and narrow)

* Bright X-ray source for 30 days (initially hard; ATel 7085)
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F, (ergs cm? s A"
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log [M (Mgyr-1)]

1.2 1.4
Nomoto et al. 2007; ApJ, 663, 1269



Summary. I.

At least some young post-novae show strong
signatures of accretion disks.

* Only 2/105 novae (NR TrA and V1375 Cen =

XMMU 115113.3-623730) have developed hot
lines

— V1375 Cen lost its hot lines within a year

* Few fast He-N novae continue to fade past the
first year; generally red giant dominates SED

We do not address the question of how fast the
disks reform



Summary. Il.

NR TrA age ~ 10.4 years

* Fe ll type suggests low mass WD

* Hot accretion disk

* Resembles a persistent SSS

* Disk first seen at 3.5 years

* M, ~ 107Myyr, stable for 7 years
* |n stable burning regime

* How long can this continue?

V1535 Sco age ~ 3.3 years
* Speed suggests near-Chandrasekhar mass WD

* Fading accretion disk

e M, decreased over 1000 times in 3.3 years STONY
* K giant now dominating SED BRQ\"®K

UNIVERSITY
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