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Are Black Holes The Only Loveless Objects in the Universe?

Strong gravitational forces can deform objects, like planets and stars, by 
creating intense tides. Scientists measure this deformation using the 
Love number, a measurement of the rigidity of an object and how 
susceptible it is to being tidally distorted.

Black holes are too compact to be tidally deformed.  Are they the only 
objects in the universe without a Love number, or could there be other 
exotic objects that are immune to tidal distortion?

Zero tidal deformability may occur when a star is squeezed to its 
Schwarzschild radius, or its equivalent black hole size, but does not 
collapse into a black hole due to strange but hypothetically possible 
conditions in the core, creating a Schwarzschild star. If Schwarzschild 
stars exist, they would represent a new family of compact objects, 
related to some of the weirdest objects in the universe like neutron stars 
and black holes.

Current and future detections of gravitational waves will be able to 
identify new astrophysical compact objects like these, if they exist.
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