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Neutron stars are: poised to become precision tools for nuclear Land particle physics#In the era of multi-messenger astronomy, observations of _

gravitational waves, eIectromagnetlc radiation, and neutrlnos from neytron stars are transforming our understanding of matter under extreme
conditions. In the first part, of this talk, | wil. explore-how rad|o and x-ray observations of neutron stars in our galaxy, and gravitational waves from
neutron.star mergers from the universe can illuminate the QCD phase diagram at low temperatures and high baryon densities, a regime inaccessible
to terrestrial experiments. We'll discuss how multi-rﬁessenger.data constrain the equation of state and hint at p?)tential phase transitions deep within
‘neutron star cores. [n the second part, I'll shift focus to the rolé of Qch axfons—hypothetical particles motivated by the strong CP problem. | will

may condense inside neutron stars. We'll consider how such axion condensates could
Standard Model. Together, these threads weave a*picture of
ear and particle physics "

present recent theoretical-developments suggesting th
aIter observable propertles of these stars and pomt to

postdoctora| posntlons at-ghe Institute for Nuclear Theory (INT) at the University of Washington
and the Center for Theoretical Physics at MIT. From 2002 to 2011, he was a Staff Scientist at Los
'Alamos National Laboratory. Since 2011, he bas been a Senior Fellow at INT and Professor of _

Physics at the University of Washington, S_eattle.
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