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X-rays from Accreting Binary Systems
The Tübingen HEA group studies accretion processes in Galactic
binary systems that consist of a normal and a neutron star. Re-
cent highlights include:

Accretion modes of X-ray pulsars: The luminosity dependence
of the X-ray spectrum of accreting pulsars (left plot) allowed dif-
ferent accretion modes to be identified, corresponding to different
configurations of the emitting structure on the star (right plots).
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INTEGRAL X-ray spectra
of the accreting pulsar

GX304-1 at different luminosities
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Stellar wind structure in
Vela X-1: Using the spectral
data from MAXI onboard ISS,
we studied absorption of X-rays
from the accreting neutron star
by matter in the wind of the
companion star in Vela X-1. The
data reveal a stream-like pho-
toionization wake region trailing
the neutron star (the top pic-
ture). The dependence of the
absorption column on orbital
phase (black: the observations,
red: the model fit) is shown in
the bottom plot.
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Spectral study of the low-mass X-ray binary 4U 1735-44:

Modeling the source’s
X-ray spectra, we stud-
ied the geometry of
the binary system (top
plot), especially the in-
ner edge of the ac-
cretion disk where the
iron Kα line is formed.
A part of the XMM-
Newton spectrum with
the line is shown on the
bottom plot.
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TeV gamma-ray sources in our Galaxy
Recent surveys of the Galactic plane with TeV Cherenkov tele-
scopes have revealed a rich population of TeV sources. The work
of the Tübingen HEA group focuses on the identification and char-
acterization of such objects, using TeV data from H.E.S.S. as well
as X-ray data.
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H.E.S.S. Galactic plane survey

Identification of TeV sources: To identify the nature of the newly
discovered TeV sources, we follow different research lines. One
goal is to develop robust approaches to morphologically charac-
terize the sources with a priori unknown shape. The figure shows
a TeV sky map of the
region around
HESS J1837-069
(left) and a split
into features, using
an unbiased, a
priori defined split
algorithm (right).
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γ-ray binaries: A few TeV sources are identified as binaries,
through their variability in TeV and other wavebands. The figure
shows the TeV lightcurve of HESS J0632-057 from H.E.S.S. and
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VERITAS and H.E.S.S. collaborations, in preparation.

VERITAS. Orbital
parameters of the
binary system are
derived from X-ray
and optical data.
The TeV Galactic
plane survey data
are also analyzed
for other new binary
systems.

Supernova Remnants:
HESS J1731-347 is the most re-
cent TeV source identified as
shell emission from a Supernova
remnant. We are investigat-
ing the X-ray synchrotron emis-
sion of this remnant using XMM-
Newton (see figure), Chandra,
and Suzaku observations, to
characterize the particle acceleration in the shocks.
The remnant hosts an X-ray emitting neutron star in its center. The
X-ray data have been successfully used to constrain the chemical
composition of the neutron star’s atmosphere.
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