
Thermonuclear instabilities 
and oscillations
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Theoretical picture

• The ingredients for thermonuclear burning

• Nuclear energy generation rate (H/He)

• Radiative cooling rate

• Accretion rate

• Stable vs unstable burning
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Long bursts
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Superbursts

Strohmayer & Brown 2002 7



Marginally stable burning

Revnivtsev et al. ‘018



Burst oscillations

9 Watts et al. 2009
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Surface mode models

Buoyant r-modes? Shearing modes?
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Magneto-elastic instabilities 
and oscillations
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X-ray/Gamma-ray 
observations
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Magnetar flares

15



16 Strohmayer & Watts 2006
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