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Supplementary Table 1 | Kullback-Leibler divergence with different observation
input.

| Dxi || Asoonly  HIConly  Astro+HIC
1.0neae || 0.079 0.109 0.270
L5nsae||  0.075 0.108 0.266
2.0nea||  0.112 0.019 0.174
25met||  0.244 0.006 0.274
1L0Mo || 0.090 0.054 0.128
14Ms||  0.185 0.022 0.210
1.6Mo||  0.225 0.015 0.251
2.0Ms|  0.228 0.008 0.222

E] Comparison of the Kullback-Leibler divergence (KL divergence)
Dy (posterior|prior) of pressure and radius of a neutron star with re-
spect to the prior in bits when including only astrophysical constraints,
only HIC experimental data, and for the combination of both. The KL
divergence quantifies the additional information encoded in the pos-
terior distribution with respect to the prior distribution. A KL diver-
gence of zero indicates that the two distributions are identical. For
reference, the KL divergence Dk (N(0,1/4)|NV(0,1)) ~ 1.2bits,
where N (u, o2) is a normal distribution with mean y and variance o>,
The KL divergence for the pressure at 1.0nsa¢ and 1.5ngas, using only
HIC experimental input, is higher than that of the result using only as-
trophysical observations. Therefore, the HIC experiment has higher
impact than astrophysical observations for pressures below 1.5nga¢.

Supplementary Table 2 | Impact of the parameterisation for symmetric nuclear
matter.

SNM form used here Taylor expansion
P/R HIC only Astro+HIC HIC only Astro+HIC
LOnsa|| 2.057042 2117939 | 1.95705%2  2.015551
L5neat|| 6.067185 6251190 | 5617294  587+19
2.0nsat || 194773353 19.07715:27 | 18.8073555  18.721 3557
2.5nsas || 477877506 454371041 | 47.5875785  45.66115:55
L.OMg || 11.897079  11.88%5:3% | 11777057 11.7979:59
L4Mg || 12.067}75  12.01%07% | 11.98F115  11.97107%
1L6Me || 12117153 12031098 | 12.057}32  12.0070:92
2.0Mo || 12197178 11917737 | 1213507 11.9271 3

Comparison of the 95% credible interval for the pressure
[MeV fm™?] and radius [km] of neutron stars when including only
HIC experiments and for combined HIC and astrophysics results for
two parameterisations of symmetric nuclear matter. In particular, we
compare the functional form from FOPI used in this work, see Eq. (5),
with a general Taylor expansion for symmetric nuclear matter with the
same values for the saturation point and the incompressibility but in-
cluding the third-order parameter () = —150 £ 250 MeV at 1o using
a Gaussian distribution. We find that our results are robust with respect
to a variation of this parameterisation and the impact of this choice is
at the 5% level for pressures and 1% level for radii.

Supplementary Table 3 | Impact of the proton fraction in S-equilibrium.

TASY-EOS 0<2<0.1

P/R HIConly  Astro+HIC HIConly  Astro+HIC
1.0ngas || 2.057542 2117549 | 2057050 2107548

L.5nsas|| 6.06738% 6257090 | 6.02733  6.23158)

2.0n5ae || 19.47733:53 19.07715:27 | 19.3273%:55  19.007 15774
2.50sas || 477870590 454371541 | 48.007755T 454873596
1.O0Mg || 11.897072  11.8810:50 | 11.887072  11.8710:52
14Mg || 12.06751% 12011578 | 12,0571 12.007577
1.6Mg || 12117733 12.03739% | 12.1071%  12.037991
20Mp|| 12.197H70 11,9172 | 12.18TH70  11.907122

E] Comparison of the 95% credible interval for the pressure
[MeV fm™?] and radius [km] of neutron stars when including only
HIC experiments and for combined HIC and astrophysics results for
two choices for the proton fraction in S-equilibrium. For the main re-
sults, we compute the proton fraction for the HIC constraints using the
EOS functional introduced by the ASY-EOS analysis (zasy-gos). We
compare this with a more conservative choice that constrains the pro-
ton fraction to be within the range 0 < x < 0.1 but find only small
changes.



Supplementary Table 4 | Impact of the radius constraints for J0740+6620.

Using Ref.[7, 8] for J0740+6220 | Using Ref.[38] for J0740+6220
P/R HIC only Astro only  Astro+HIC Astroonly  Astro+HIC
1.Onsat|| 2051042 | 2.000052 2117039 1.9570%%  2.081029
1.5nsac|| 6.067555 | 5.8423%  6.257552 5637258 6.147593
2.0n600 || 19.47733:03 | 18.44F16:24 19 741527 17.4673%5¢  18.32+14:87
2.5Nsat || 47.78155:95 | 45.0573989  45.43%15-1 42.2375075  43.22112-68
L.OMo || 11.89%37% | 11767393 11.88+5:57 11687071 11.827068
LAMe || 12.067715 | 11947078 12,0170 78 11.837088  11.9475-87
1L.6Mg || 12111753 | 11987593 12.0370%2 11.877 008 1195591
2.0Me || 12.19F370 | 11.88%128 119112 11747152 1177182

E]Comparison of the 95% credible interval for the pressure [MeV fm ™3] and radius [km] of neutron stars when including only HIC results,
only astrophysical observations, and for combined HIC and astrophysics results when we include the combined mass-radius measurement from
NICER [7, 8] or only the radio mass measurement from Ref. [38]. The radius of J0740+6620 estimated by NICER is preferring a stiffer EOS,
which agrees well with the constraint from HIC experiments.

Supplementary Table 5 | Impact of excluding Danielewicz et al.[27].
With Danielewicz et al.[27] | Without Danielewicz et al.[27]
P/R HIC only Astro+HIC HIC only Astro+HIC

LOnsae || 20575735 2114055 | 2067535 211505
L5ngar|| 6.067355  6.257558 6.08735%  6.25755)
2.0n0ae || 194775552 19.0771520 | 19.357555%  19.05715:52

2.5Ncar || 47.7877595 454371011 | 47.50702% 45577158

LOMo || 11897033 1188705 | 11.89%0:%  11.8870:%
14Mo || 12.067113 12017078 | 12067112 12014078
L6Mo | 12117755 12037575 | 1211705 12,0370
2.0Mo|| 12197175 11.91%131 | 12181170 119170

E] Comparison of the 95% credible interval for the pressure
[MeV fm™?] and radius [km] of neutron stars when including only
HIC experiments and for combined HIC and astrophysics results with
and without the inclusion of the constraint from Danielewicz et al.[27].
By comparing the HIC-only results, we conclude that the constraint
from Danielewicz et al.[27] has a small impact on our study.
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