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Missing links of neutron star evolution in the eROSITA sky
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Since the discovery of the first radio pulsar fifty years ago, the population of neu-
tron stars in our Galaxy has grown to over 2500, of which a handful is exclusively seen
in X-rays. Despite their scarcity, these objects are key to understanding evolutionary
aspects that are neither predicted by theory, nor probed by the normal pulsar popu-
lation. In particular, scenarios involving magnetic field decay [1, 2] and field burial by
fallback accretion after the supernova explosion [e.g. 3-5] are worth noting, as they are
expected to significantly alter the star’s rotational and thermal evolution and, hence,
visibility across the electromagnetic spectrum. The forthcoming all-sky X-ray survey of
eROSITA is therefore timely for a better sampling of neutron stars that are especially
silent in the radio and gamma-ray regimes.

To estimate the number of isolated neutron stars to be detected in the eROSITA
all-sky survey through their thermal X-ray emission, we performed Monte Carlo sim-
ulations of a population synthesis model [7]. Our study indicates an expected number
of up to 100 well-detected thermally emitting neutron stars to be found after four
years. The selection of newly proposed neutron star candidates among the myriad
of eROSITA-detected sources will be challenging and will require synergy with mul-
tiwavelength surveys. Although optical follow-up will require very deep observations
— in particular, the identification of most of the faintest candidates will have to wait
for the next generation of extremely large telescopes — sources at intermediate fluxes
can be selected for follow-up investigations using current facilities. Beyond the discov-
ery of new sources and long-sought evolutionary missing links, the eROSITA survey
has therefore the unique potential to unveil the faint X-ray end of the neutron star
population.
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