
The self-gravitating WIMP sphere may collapse into a black hole if the Fermi pressure of

the WIMPs cannot counterbalance the gravitational attraction. The onset of the gravita-

tional collapse occurs when the potential energy of a WIMP exceeds the Fermi momentum,

and therefore Pauli blocking cannot prevent the collapse anymore. This happens when
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In the derivation of the above limit, we have considered that WIMPs are (semi)-relativistic,

which is justified since once WIMPs self-gravitate themselves, they get closer and closer,

building up a Fermi momentum that eventually corresponds to relativistic velocities. From

the above equation we can deduce the number of WIMPs needed for the collapse to take

place,
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where m is the WIMP mass and mPl is the Planck mass.

IV. CONSTRAINTS ON DARK MATTER

Having derived the accretion rate formula for a generic star and the amount of dark matter

needed in order to form a mini-black hole, we can proceed to the constraints that arise from

the requirement that such mini-black holes are not created inside newly-formed white dwarfs

and neutron stars. We consider two different cases, i.e. constraints on spin-dependent cross

sections from white dwarfs, and from neutron stars.

A. Constraints on Spin-Dependent cross section from White Dwarfs

Dark Matter WIMPs can have purely spin-independent, or spin-dependent interactions

with nuclei, or even both types at the same time. Due to the coherence effect, the spin-

independent interactions are usually stronger than the spin-dependent ones. However, there

are cases where the spin-independent cross section is either suppressed or absent. Such

cases arise naturally in models where dark matter candidates have an axial coupling to

gauge bosons. One characteristic example is Majorana particles. Majorana fermions scatter

off nuclei without the N2 enhancement mentioned earlier because the amplitudes of scat-

tering on different nucleons add up incoherently. Since most of the nucleons within the
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