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A young, contracting white dwarf in the peculiar
X-ray binary HD49798/RX J0648.0–4418
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HD49798/RX J0648.0–4418 is the only known binary composed of a hot subdwarf star and an accreting neutron
star or white dwarf. We discovered that the compact objects has a spin period of 13.2 s and is spinning up at
a rate of 2×10−15 s/s.
The precise distance of 508 pc recently measured with Gaia strongly disfavours
the possibility that the pulsar be a neutron star. On the other hand, the accretion rate occurring in this
system is too small to cause such a rapid spin-up in a white dwarf. We show that the spin-up is instead well
explained by the decreasing moment of inertia of a massive white dwarf with an age of only ∼2 Myrs, still
in the early contracting phase. Radial contraction in the early phase of white dwarf evolution is predicted by
the theoretical models, but it has never been observed before.
Binary evolution computations show that several hundreds of systems with a white dwarf orbiting a hot
subdwarf similar to HD49798 exist in the Galaxy and many of them can be revealed by future X-ray missions.
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