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



Long bursts

2S5 0918-549 A1246—-588

v ™

T = 147.3+/-1.2's | E _ T = 94.2+/-2.9 s :

WFC cts cm™ g™
WFC cts cm™ s™'

W’%

T PP ) J
J‘—.J‘I ‘V'IJ-“'-U' JJ“I'*LU—U 5

| L

200 400 600 800 1000 100 200 300 400 500
Time since MJD 50357.885315 |s]| i since MJD 50461.294952 |s|

SLX 1737-282

SLX 1735-269

B

T = 3804/-12 s T = 682+/-26 s

o
;
b
‘I —
-

W 5
\"HW*»&M of f”]ﬂwm[

| " " 1 " " 1 " 1 " 1

JEM=X cts s™

W
o

WFC cts cm™@ s™'

0 S00 1000 1500 2000 -200 0 200 400 600 800
Time since MJD 52897.719714 [s] Time since MJD 51630.440133 [s|




Superbursts
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Marginally stable burning
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Burst oscillations
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Shearing modes!

Buoyant r-modes?




Magneto-elastic instabilities
and oscillations
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Magnetar flares

SGR 1900+14

Aug. 27, 1998
Ulysses, 25-150 keV
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Different core
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