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A New Energy Source

14N(e−, ν)14C(α, γ)18O (Hashimoto et al. 1986)

Helium cores created by CNO burning end up with about
1%14N leftover.

When the accreting white dwarf compresses this material, it
reaches density for electron capture 14N(e−, ν)14C.

At typical temperatures for this scenario, 14C(α, γ)18O
happens quickly as soon as the 14C appears?
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Center of an accreting Helium White Dwarf reaches NCO ignition.
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The Hashimoto Scenario in MESA
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The Uncertain 14C + α→ 18O Rate
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The Reasonably Certain 14C + α→ 18O Rate
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An Observed Binary: CD -30◦11223

Predicted flash structure after detailed simulation of ≈ 45 million
years of binary evolution.
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14C+ α→ 18O turned off.
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White Dwarfs Accreting from Helium Donors

New 14C+ α→ 18O rate.

10−8 10−7

Accretion Rate [M� yr−1]

10−2

10−1

H
el

iu
m

M
as

s
[M
�

]

0.70 M�
0.80 M�
0.90 M�
1.00 M�

∆Macc

∆Mconv

ρign > ρth

∆Macc

∆Mconv

ρign > ρth

Evan Bauer NCO Ignition



The Hashimoto Result
The Carbon Burning Rate

White Dwarfs Accreting from Helium Donors

White Dwarfs Accreting from Helium Donors

10−8 10−7

Accretion Rate [M� yr−1]

10−2

10−1

C
on

ve
ct

iv
e

S
h

el
l

M
as

s
[M
�

]

Dynamical Ignition Threshold

0.70 M�
1.00 M�

With NCO

Without NCO

With NCO

Without NCO

Evan Bauer NCO Ignition


	The Hashimoto Result
	The Carbon Burning Rate
	White Dwarfs Accreting from Helium Donors

