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A (too) simple picture
Observational clues

A new puzzle piece?

Motivation
A closer look...

INTEGRAL-IBIS 9-year survey
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X-rays are produced by mass accretion:

compact objectmatter
white dwarf

black hole

neutron star

Known since ∼40 years... (see, e.g., Pingle & Rees 1972)
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X-ray observables

pulsations (lighthouse effect)

bremsstrahlung continuum
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Disk-accretion
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Wind-accretion

accretion wake

stellar

wind

massive

OB−star

racc

compact object

Kreykenbohm (2004) after Bondi & Hoyle (1944)
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Be-mechanism

Be star

circumstellar disc

excentric orbit

neutron star

Kretschmar (1996)
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Be-mechanism

Be star

circumstellar disc

excentric orbit

neutron star

Kretschmar (1996)

accretion rate changes
within orders of magnitude
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Becker & Wolff (2007)
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Becker & Wolff (2007)

relativistic velocities
strong magnetic fields (1012 G)
Comptonization effects
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Becker et al. (2012)
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Becker et al. (2012)

spectral characteristics
depend on luminosity
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φ35d = 0.24
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on November 14
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GRO J1008–57

R? = 7 R�

Rdisk = 52 R� (?)

Coe et. al (2007)

Porb = 249.48 d

φoutburst = −0.03

Kühnel et. al (2013)
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Outbursts in 2005 and 2007
RXTE , Suzaku and Swift
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Outbursts in 2005 and 2007
RXTE , Suzaku and Swift
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high quality data required
orbital motion dominates
long-term spin-down
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XTE J1946+274
Fermi-GBM, RXTE , Suzaku, and Swift
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Marcu et al. (in prep.)
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XTE J1946+274
Fermi-GBM, RXTE , Suzaku, and Swift

P0 × (1 + v(t)/c)
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Marcu et al. (in prep.)

spin-up dominates

Ṗ ∝ L (Ghosh & Lamb, 1979)
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GRO J1008–57
Simultaneous fit of Swift + RXTE and Suzaku + RXTE spectra
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GRO J1008–57
Simultaneous fit of Swift + RXTE and Suzaku + RXTE spectra
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9 spectra
2 sets of parameters
1 fit (χ2

red = 1.16, 2128 dof)

bbody + cutoffpl + FeKα
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GRO J1008–57
Simultaneous fit of Swift + RXTE and Suzaku + RXTE spectra
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9 spectra
2 sets of parameters
1 fit (χ2

red = 1.16, 2128 dof)

bbody + cutoffpl + FeKα

constant parameters
NH, EWKα, Ecut, kT
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All spectra from 2005 and 2007
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All spectra from 2005 and 2007
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only 3 parameteres needed
during an outburst decay
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Outbursts in 2005, 2007, and 2011
monitored by RXTE , Suzaku and Swift

outbursts are predictable
→ scheduled observations during the rise of an outburst
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All spectra from 2005, 2007, and 2011
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All spectra from 2005, 2007, and 2011
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only 3 parameteres needed
at all

Matthias Kühnel The puzzling observables of accreting neutron stars



A (too) simple picture
Observational clues

A new puzzle piece?

Pulse profiles
Orbit & spin
Spectral Evolution

All spectra from 2005, 2007, and 2011
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69 spectra
43 sets of parameters
1 fit (χ2

red = 1.10, 3651 dof)
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Fitting parameter correlations

2.0

1.5

1.0

0.5

10.10.01

10+0

10−1

10−2

Γ

FPL (15-50 keV) (10−9 erg s−1 cm−2)

F
B
B

Fchange = 0.96+0.20
−0.22×10−9 erg s−1 cm−2

state change of accreting neutron star
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Fitting parameter correlations
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only flux needed to know spectrum
as predicted by theory
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BeXRB outburst lightcurves

type I type II
Okazaki et al. (2012)
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GRO J1008–57 (type I)
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A 0535+262 (type II) (?)
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is there a common outburst shape?

where are differences between
sources/outbursts?

are there sudden slope changes and what
causes them?
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