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Neutron star studies put constraints on the QCD EOS

Yes. 

What can they tell us about the CP of nearly-isospin 
symmetric matter?

We all agree, right now, nothing. 



What can we learn about QCD from neutron stars





What is available from observations?

1. Shapiro-delay:  lower bound on 
mass: 

2. GW170817 + GW190425:
 

3. Joint mass-radius inference 
(NICER)

Modified from Dittmann et al ApJ (2024)



Possible ways we could learn about the CP of 
isospin-symmetric matter

1) Finding strong observational evidence for a first order phase transition (still 
leaves open the question of isospin dependence).

2) Finding strong evidence against a first order phase transition. 



The role of astrophysical measurements

● Extensive literature on the role of current 
and future astrophysical measurements. 

● First order PTs, crossover to quark or 
exotic (beyond n+p) hadronic states neither 
ruled out nor required by current 
observations. 

● Not much hope from GW inspiral (tidal 
deformability) with current instruments. 

● NICER requires many years of observation 
time to significantly improve uncertainties, 
new sources unlikely in near future.

● Possible paths: improved GW sensitivities 
(merger, post-merger), progress in theory.
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