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X—ray intensity (102 counts s=! PCU™)

Variety of X-ray burst lightcurves

GS 1826—24
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Galloway et al. (2008)




Questions

we saw that the bursts were happening every few hours.
How much mass accumulates in that time if the accretion
rate is 10% of the Eddington accretion rate?

it | burn that much helium into heavy elements, how
much energy is released?

what determines the duration of the burst?
do you think a lot of mass is ejected in bursts?

what should the X-ray spectrum look like and will it
change during the burst?
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radius

ET = 2.994+0.04 keV

= +0.13
5.097 515 km

Galloway et al. (2008)




Example of spectral evolution during a burst

KS 1731-26 *
1999 Feb 26 17:13:09 3

Galloway et al. (2008)




An extremely strong photospheric radius expansion burst

o 4U 1724-3507

1996 Nov 8 07:00:31 1

Flat-topped burst %

profile at ~Ledd

During the expansion
phase, the spectrum
shifts to lower
energies, out of the
X-ray band

0 20 40 o0 80
Time (s)
Galloway et al. (2008)
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X—ray intensity (102 counts s=! PCU™)

Variety of X-ray burst lightcurves

GS 1826—24
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Time relative to the burst start (s)

Galloway et al. (2008)
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how far the ap process

gets depends on the
burning temperature

F1G. 5—Tracks of a fluid element in the T-p plane for various accretion
rates. The accretion rate is indicated by the number near the end of the
track in units of rig,y. The thick line segment shows where hydrogen burns
from 90% down to 10% of its initial abundance. The dotted line marked
“150” shows the conditions where the '*O(x, 7)'°Ne rate equals the °O
BT -decay rate. The dashed lines show where the («, p) reaction rates on
140, 8Ne, **Mg, 2°Si, 3°S, and **Ar equal the other destruction mecha-
nisms (B decays and proton captures) on these isotopes. In the tem-
perature and density region to the right of these dashed (or dotted) lines,
the (o, p) [or (o, y)] reactions dominate the destruction reactions of the

respective isotopes.

Schatz et al. (1999)
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X—ray intensity (102 counts s=! PCU™)

Variety of X-ray burst lightcurves

GS 1826—24

IlllIlllIllllIIllIlIlIllIlllllllll

4U 2129+12

10 20 0 10 20 30 40
Time relative to the burst start (s)

Galloway et al. (2008)




He ignition in a H-rich environment: GS 1826-24
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* very regular burster, recurrence times

CS 1820—24 1 3-6 hours

1997-98 | * rp-process gives long ~100 second tail
: * recurrence time goes down as 1/Mdot

as expected

S — 7=0.02 .
- # - -- 7=0.001 1

Flux (1077 ergs cm
Luminosity (10% erg/s)

o  s0 100 150
Time (s)
0 10 20 30 40 50 60 Heger et al. (2007) comparison with
Galloway et al. (2003) Time (s) Woosley et al. (2004) models
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Burst recurrence time (hr)
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He ignition after H depletion: SAX J1808.4-3658

* Transiently accreting millisecond X-ray

pulsar, accreting at ~6% Eddington

during outburst
» Hydrogen burns away before ignition
=> pure He layer

(t,urm = 12 hours for solar material;
observed At ~ 24 hours)
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Galloway & Cumming (2006)
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KS 1731-260 + Transition to stable burning

" above ~1037 erg/s (about 10%
Eddington), bursts become short,

burstduration (s) 7 jrregular, and only burn ~10% of the

R accreted fuel
- 1 => evidence for some other kind of
e X burning, stable burning?
,5: i
c B3 transition occurs ~ factor of ten below
‘:}‘."& L the theoretically expected value
: -'.‘_g'.:;.:: ) . ot .:.
IR oyttt

00

Cornelisse et al. (2003)
see also van Paradijs et al.
(1989)




