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The system

700

o HMXB with >40 Mg, i ]
. 600 RO E
B1la4+ companion ok ' 1
5 - E
(Kaper et al., 2006) 400; é
e very bright 300 E
pre-periastron flare _ 200 ]
Q C |
e accretion stream (Leahy | £ "¢ E
& Kostka, 2008) o E
. -100 [ E
e highly structured, 200F : E
dense medium a00F : E
e eccentric orbit 400 4S8 e R E
=500 F . . . Bl

e =047 —6‘00 -4‘00 -2‘00 (‘) 260 460

y [It-sec]

FRIEDRICH.ALEXANDER N
UNIVERSITAT 'ERLANGEN CENTRE

ERLANGEN-NORNBERG &) ] R

NATURWISSENSCHAFTLICHE
FAKULTAT

Felix Fiirst (Dr. Remeis-Sternwarte) XMM-Newton's view of GX 301—2 2011/06/28 2 /18



The overall spectrum
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The overall spectrum

1 Ny =
i 141(3) x 102 cm—2

2 Mo =
1 54(1) x 10?2 cm—2

| T=090(2)

3 First evidence for

| Cr Ka at 5.41 keV
Ni K5 at 8.26 keV
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The lightcurve and the pulse profile
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The lightcurve and the pulse profile
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Strong flaring activity and pulse period of ~685 sec evident
using orbital ephemeris by Doroshenko et al. (2010)
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The lightcurve and the pulse profile
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The lightcurve and the pulse profile
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The lightcurve and the pulse profile
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An Off-state
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An Off-state
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e ~4 pulses are missing
e similar to the off-state seen by Gogiis et al. (2011)
e similar to Vela X-1 (Kreykenbohm et al., 2008)
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An Off-state
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e source is still visible

no pulsed flux = no accretion

larger region (> 2000 It-sec) visible in X-rays
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Divide data by states
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Divide data by states
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Time resolved spectroscopy
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Time resolved spectroscopy
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Time resolved Spectroscopy
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Time resolved spectroscopy
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Time resolved spect

roscopy
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Time resolved spectroscopy
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Pulse-to-pulse spectroscopy
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Pulse-to-pulse spectroscopy
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same model as for overall spectrum, but frozen ' = 0.90 and
Nuo = 5.27 x 102 cm™2. Included only the Fe Ka, Fe K3, and Ni Ka Iine.J
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Pulse-to-pulse spectroscopy
I T T

T T T

g
s 0.9
=
2 0.8
O
0 10000 20000 30000 40000
Time [sec] g
A
-y

Felix Fiirst (Dr. Remeis-Sternwarte) XMM-Newton's view of GX 301—2 2011/06/28 10 / 18



Pulse-to-pulse spectroscopy
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Pulse-to-pulse spectroscopy
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Pulse-to-pulse spectroscopy
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Pulse-to-pulse spectroscopy
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Pulse-to-pulse spectroscopy
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lron line behavior
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lron line behavior
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lron line behavior
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Summary

e partially covered spectrum with 10%* cm~2 and expected fluorescence
lines (including CrKa)

e highly variable flux and Ny
e off-state due to cessation of accretion (residual flux is not pulsed)
— accreted material must be strongly structured
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Off-state and absorber geometry

two absorbers with two fluorescence regions:
main component very close to the neutron star, following the continuum

secondary component farther away and more independent of the
momentary continuum flux

measured Ny not necessarily a good tracer for amount of fluorescence
material as it is highly structured

see also Fiirst et al., 2011, A&A, Suchy et al., 2011, ApJ, to be submitted J
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Pulse-to-pulse spectra

PF (RMS)
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Pulsed fractio
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Pulsed fractio
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No correlation visible, contra-
dicting results by Makino et al.
(1985).
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Pulsed fractio

0.55 Corr. = —0.20

No correlation visible, contra-
dicting results by Makino et al. ¢ —+—
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Pulse-to-pulse spectra
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