Large and massive neutron stars:
Implications for the sound speed within QCD of dense matter

Analyses of recent NICER data suggest that
the heaviest precisely known neutron star,
PSR J0740+6620, has a radius in the range
R, =(11.4 - 16.1) km at the 68% level.

We studied the implications for the sound
speed in the inner cores using chiral EFT
calculations of the nuclear EOS with
guantified uncertainties at the moderate
densities encountered in the outer core.

We find that a high sound speed,
exceeding 75% of the speed of light at
the 68% level, is required in J0740’s inner
core, should improved measurements
confirm R, ;> 13 km in the future.

The strong increase in the sound speed
might indicate a rapid transition from
rather soft neutron-rich matter to a
much stiffer, unknown form of strongly
interacting matter.

Christian Drischler (MSU/FRIB) | drischler@frib.msu.edu <

M = 2.08 £ 0.07 Mg,
Roo = 12.397 .32 km

Roo = 13.777%km

Radius of
PSR J0740+6620

— N°LO-cen:
N3LO-10

0.8

012 13 14 15 1e
R2.0 (km)
g U.S. DEPARTMENT OF ' TheoryAllcnce
VENERGY (s

FACILITY FOR RARE ISOTOPE BEAMS

Strong Gravity

Emissions from neutron stars with
hot spots probe the surrounding
space-time geometry

X-ray pulse profiling and ray
tracing allow inferring the neutron
star’s mass and radius
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