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Reasonsto look at WD spin

physics of j-transport In stars

WD spins/ NS, pulsar spins / BH spins
Planetary nebula shapes

Type la supernovae

long gamma-ray bursts < collapsars



Tool: stellar evolution code

centrifugal force: averages on isobars
rotationally induced transport

grav. wave radiation (r-modes)
magnetic torques
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Tool: binary- stellar evolution code

centrifugal force: averages on isobars
rotationally induced transport

grav. wave radiation (r-modes)
magnetic torques
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Tool: 2D WD equilibrium model

P = P(p); EOS of completely degenerate
matter

cylindrical rotation
rotation law from 1D evolution models
also: rigidly rotating models

AAel4: M=1.51Mp
T/W=0.03
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Tool: 2D WD equilibrium model

P = P(p); EOS of completely degenerate
matter

cylindrical rotation
rotation law from 1D evolution models
also: rigidly rotating models

AAe24: M=1.64Mp
T/W=0.05
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Tool: 2D WD equilibrium model

P = P(p); EOS of completely degenerate
matter

cylindrical rotation
rotation law from 1D evolution models
also: rigidly rotating models

AAe37: M=2.03Mo
T/W=0.11
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Observations. Main Seguence Rotation
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White Dwarf Rotation

specific angular momen-

tum:

Koester et al.
WD23261 049 (1998)

Berger et al.
(2005)
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WD spinsfrom single star models

initial

Suijs et al. 2008



Observed spins

MS M < 1.2M
MS M > 1.2Mg
young pulsars
Isol. WDs

—018
*013

1014

Vrot =~ 2km g1
Vrot =~ 200 km s
P =10...100ms



Observed spins with accretion

MS M < 1.2M, 10% Vrot =~ 2km g1
MS M > 12M, 10 Vrot =~ 200 km s
young pulsars  10%...10"* P =10...100ms
1Isol. WDs 1013 Vrot =~ 1 kms™1
accr. WDs (CVs) ...10% ...1000kms™!
MSP ~ 1010

long GRB > 31010



Binary masstransfer: Spin-up

Marufov, 2003



SN la progenitors
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Yoon & Langer, 2004

WD is
spun-up

differential ro-
tation

Increased

Chandrasekhar-
mass
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Evolution with grav. wave radiation
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Gravitational wave signal

"No. M Ew/|W| hiw @t 10Mpc  fow
10~24 Hz

A2 118 010 17 022
A6 1. 0.10 2.9 0.32

Al10 1. 0.10 4.3 0.46
A2 1. 0.14 3.7 0.32
A6 1. 0.14 5.0 0.43

Al10 1. 0.14 7.5 0.62




Possible pathsto SNl a
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Rotation stabilizes snhell burning

NR3 : 5x10-7 Mge/yr

Yoon et al. 2004 ° ° ° ° ° ° ° ° °
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Rotation stabilizes snhell burning

Yoon et al. 2004 ° ° ° ° ° ° ° ° °
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Summary

accreting WDs may be spun-up

rotating WDs: stabilized burning
shells

rapidly rotating massive WDs:
J by gravitational waves

rapidly rotating WDs:. Mg, >
1.38 M,
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