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Type I Bursts: Theory

Accretion at a rate m
with He fraction Y,
for a time t,¢c

y (gcm-2) \L \L \L
/N
Fully mixed
accumulating
material
Ymix= Y()Yacc / Ymix
Vace=Mizee— — — = — — — —
Ymix— Y(tmix:tacc) \4
Ashes from
V prior bursts

(Piro & Bildsten, 2007)
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Type I Bursts: Observations
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Type I Bursts: Observations

Bursts stabilize at too low m

Burst rate does not increase with 7
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Burst rate vs accretion rate
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(Cooper & Narayan, 2007)
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Burst rate vs accretion rate
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(Piro & Bildsten, 2007)
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Burst rate vs accretion rate

InR oc aln M

InM < lth
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Burst rate vs accretion rate

InR oc aInM +B1n f(6;v)

InM < InMy, +vIn /(0 v)
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Burst rate vs accretion rate
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Burst rate vs accretion rate
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Burst rate vs accretion rate
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Local stabilization

Local stabilization
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Burst rate vs accretion rate
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Burst rate vs accretion rate
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(Galloway et al., 2018)
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Burst rate vs accretion rate

e [.ocal conditions affect the burning regime and
the recurrence time. In particular:

e Rotational induced mixing increases reaction rate
and stabilization.

e Latitudinal dependence of local conditions can
explain decreasing burst rate.

e (Relatively) Easy to test, puts strong constraints.
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Key Points

— NS are not one dimensional, MHD 1s important.

«— However, effects could be modelled in 1D,
patching together different configurations.
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