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What is a white dwarf?
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What is a white dwarf?

@ H fusion
@ He fusion
nert H
nert He
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What is a white dwarf?
White Dwarf:

degenerate C/O core

Typical parameters:

He radius: ~ learth
mass: ~ 2/3 Msun
surface temperature:  ~10,000 K (~ |eV)
surface gravity: ~108 cm/s?

surface electron density: ~I x 107 ¢cm-3

degenerate O/Ne/Mg core
(high mass stars only)

C/O
(high mass stars only)

Not drawn to scale!




Past work

 Disagreement in derived
hydrogen-dominated (DA) white
. i
dwarf masses using two Q il T
S 1o | wa,
independent methods: 3 | h _
S \ -
n‘:h)ﬂ 8x10- " 'v\\ &
- spectroscopic (fitting E onioel Vo
synthetic to observed :
i I
SPeCtra) _ | | | | |
2X10_;§800I | I4000I | I4200I | I41-400I | I4600I | I4800I
Wavelength (A)
* gravitational redshift:
SM I
CAA GM 2 O
Vg = —— = —— % [ 0.6l Mun - GR
g 0 . sun |£ _
A Rc 5 60| \ “I (M) = 0.649 My
IS HONG
5 a0l 7N
: 40 /?
5 7
= Ror / i—‘
0 == = W A = A ; . L E1

Falcon et al. (2010)

0.2 0.4 0.6 0.8 1.0 1.2
6 Spectroscopic Mass (M)




Past work

» Experiment was designed to

measure transmission spectra
of Balmer series at white ; R
dwarf photosphere : 3
conditions. g
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for a sample of ~1,000 helium dominated (DB) white dwarfs
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Present work

* Falcon et al. (2012) found:
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Present work
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Updates to experimental platform
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Transmission
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Transmission

Preliminary H/He results

" Hell HG3 He |

0.2} il
—— FittoHelIl: 7, =4.6 eV, n, = 9el7 cm ™3
—— FittoHIL: T.=1.0eV, n, = 1el8 cm*
= Integration from 40 to 50 ns
OO | | I I I
4200 4400 4600 4800 5000 5200 5400

o

Wavelength [A]




Transmission

Preliminary C results
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Summary

* Experimental hydrogen results have guided theoretical developments in
low density regime. High density still uncertain.

* Preliminary data using other gas fills (He, C) has proven versatility of
platform

* Initial fits to new data shows very high temperatures and densities,
beyond those needed for white dwarf astronomy




