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CONSTRAINTS ON TOV MASS FROM GW170817

o Limits on M7y, very interesting for constraining the EoS
@ Measured pulsar masses give a lower limit on the maximum mass
o Different authors have extracted limits from GW170817

[Margalit & Metzger 2017, Rezzolla+2018, Shibata+ 2019, Ruiz+ 2019,...]

Idea :

@ No prompt collapse for GW170817, but
formation of a differentially rotating HMNS

diff. rot. hypermassive NSs

only diff. rot.
supramassive NSs

o Internal viscosities lead to rigid rotation, the star
collapses upon crossing the stability line for rigid
rotation

rot. supramassive NSs

only diff.
rot. NSs

@ Assumption : stability line crossed close to M
b [Rezzolla+], limits slightly relaxed if M < M7 isnbstas)

@ Universal relation between Mz and M{qy
[Rezzolla+ 2018]

@ But the merger remnant might still be hot and (partly) out of S-equilibrium
upon collapse ! I’.@vgggfye LT
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UNIVERSAL RELATIONS

@ Universality : relating star's properties independently of the EoS

@ Many phenomenologically established ones for cold, S-equilibrated stars, e.g.
I-Love-(Q) relations [vag & Yunes)
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e Similar findings for other relations : Kepler frequency in terms of nonrotating
mass and radius, ...
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MaxiMuM TOV mMass FROM GW 170817

INCLUDING THERMAL EFFECTS IN THE MERGER REMNANT

Thermal effects potentially modify two points in the analysis

1. Baryon mass (A) conservation to estimate mass loss from ejection needs
A(M},) at collapse

2. Relating M}, to M+ (no longer universal I)

e Calculations with LORENE L 8145 ey
library; S/A = const and Y, = E 14’::;3:’:3
const and a set of s 185 "5 o
finite-temperature EoS 1.3F + SFHo
. [C —#— HS(IUF)
o Competing thermal effects : 1250
> extend the star (low S/A) 125 o
> increase the supported mass 115 Ye=0.1 gy
(high /) e LR
— minimum in M} /M#oy(S/A) SIA

e Typical ranges for merger remnant Y, =~ 0.1 and 2 < S/A < 3 fperegor
I’ﬁvgtpgfye LUTH
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SUMMARY

We find from GW170817

UNIVERSAL LIMITS FOR HOT NON-ROTATING STARS
ME(5 =2,Y. =0.1) = 2191083 Me, ME(5 =3,Y. =0.1) = 2.36700; Mo J
and
LimiTs FOR TOV MASs (WITH C}; ~ 1.18)
2167009 My < Moy < 2.247399M, J

Comments :

e Thermal effects relax previous limits, but attention, final value EoS
dependent (our EoS set gives a range 1.15 < Cj; $1.3)

o Higher electron fraction — smaller C'; — limits further relaxed
I’l@ 0
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