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Neutron stars are nature’s ultimate physics 
laboratories — cosmic remnants where matter 
is crushed beyond atomic limits and gravity 
warps space-time itself. Inside them, the rules 
of quantum mechanics unfold on a stellar scale: 
particles are packed so tightly that electrons 
and protons fuse into neutrons, forming a vast 
quantum fluid. By studying these extreme 
objects, we can probe nuclear forces in ways 
not achieved in our terrestrial labs. Recent 
gravitational wave observations from 
LIGO-Virgo of colliding neutron stars and X-ray 
observations by NICER are revealing their 
masses, sizes, and internal structure. I will 
discuss how these discoveries are linking the 
physics of the very small to the structure of the 
cosmos, showing how quantum laws and gravity 
interact in nature’s most extreme environments.
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