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-However, in the last 15 years or so,
evidence pomts towafds a
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‘Whlch are the lessons for us?
Where do these ob]ects form? ..
‘Do-they gain mass (bmarles?’) How
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One step ahead w1th1n the Bayes1an analysis: . ° .- .
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m My 1 1S determlned to bg #2, 5 Mo, although its probab111ty 4
d1str1but1on depends somewhat on the przor ~“This coincides ~ &+
W1th the nalve “3 Slgma” frecfuentlst value = e .- '

Empirically tge observed d1str;&1tlon allows a large Vﬂle of *
m;r‘l;x _if these are confirnted for individual ob]ects, theory..
must accommodate they (even if close to the Rhoades-Rufﬁnl 11m1t)
It also “makes room”. fora 2.5 Mo neutron st'ar in GW190814 s
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In br1ef Bayes1an analys1s (Valentrm Rangel &Horvath i .
- MNRAS 414, 1424, 2011) pointed out that one mass'scale i§ =~
strongly d1sfaVQred tWO ﬁ‘iasses are present ~1.37 and ~1, 75 Mg .
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* Other Works findm}th'e'same pattern (somewhat chfferent Values)
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. -Th1s results 1s stronger Wlth the new data Wi X _
Is this related to the§12e of:the Fe core? (“]ump” @ 19 M@) or
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P:robably not; but there isa p&’blem here...
-‘Whﬂe Deng, Gao, Li & Shao (2020) argue that the. 294 M@ pulsar

" was born massive (see also" Sfarzadeh, Ramirez- Rulz & Berger e
2020), do s1mulat10ns of SN e {plos1ons produce “heavy” NSs Eean
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- A class of NS systems which may be cruc1al fot the h1gh -mass bin
and the M _ as an ‘add!tmu*al parameier issue: the “Spldef” systems
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Two 1mportant 1ngred1ents for their evolutlon back 111um1nat10n
b 3

and ablation by,the plilsaf wind-. ' Sn s et
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Measurements of 17 known' observed Redback/ Black Wldow systems
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Error bars are still subStantla& but these systems shouldTn some

cases produce the heaviest negtron stars in Nature t?éjccretlon
_and-possﬂ’lfthe hghtest Black Holes’ meedlately ve the

m-ax1mum ma%s value with. ~3Mo iR i
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_.Origin of NS masses: single-star evolution .
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» O- Mg-Ne cores of elgctro,n capture SN are degenerate apd of e
“fixed” mass, T 0 37 Mg, 9‘ after ‘émission of the binding- energy
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= Lattlmer & Prakash (2001)
- the formed NS have es,sen.tlalty a ﬁxed mass ~1; 25 M@ - = . :
z '. = % e x
RS et e e -‘_‘\,‘ .o" - '

'The lightest'NS_ever observed 1s PSR j’l453+1559 conrp.anion With

R et

therefore, small 1ron cores fljom progemtors havmg M >-9 Mz =
- must be produced to obtam N’Ss hghter than electron capture SN
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Orlgm of NS masses s1ng1e -star explosrons o e .

. e & ' [N .
' On the high-mass, ‘end, we krigw thAt NS Wlth ™ > 2 Mg - ust be produced 5
prompt]:y, but th~1s is difficult tl’leoretlcally S % % s , 3

Iron cores grow well beyond 1:4 M@

- e/ because of "finite’ entropy -
t “ . 2.0 20 Mg, 5 .: < #e
- B T — - -
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_The hlghest NS masses can not be formed d=1rect1y 1n 2 oL a | y

' s1ngle-progenltor explosions (unles# there is somethmg very Wrong)
However, Burrows and co. founﬂ maﬂs‘lve NSs from s1ngle explos1ons e

,J-a .’ T G 8 : - - b5 - : ‘-.
The “1nterm1ttenq;” of NS- BI?formatlon 1s under discussion by »
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Or1g1n of NS masses blgary star evolutlon and explos1ons .
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éﬂbstantlal fa]lback now produces heavy NS but for very heavy progenltors only

' Thls could allovs; a “born massnre”NS such as. PSR ]1640+2224 =

'(Deng, Gaoy Li-& Shao 2020) . = g oS
.’ sl - - AR e ‘ :
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I both smgle‘and double star explos1ons the formation of BH

does not-start at-a blg progenltor mass, NSs, andeHs form: back

-andforth S MRS - ey
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Where do we §tand Is the “gap” being filled?
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—-.':m-.pact I:lhje\c.t in GW1o3a14 -1.

3 Splders reach thlS band ‘\‘MH"

prm— F‘ERJ':I J'-lﬂ-rﬁﬂi} T :

The arrow at 12.6 km indicates the
constraints from GW 170817 on
thie radius of a 1.4 M. neutran star
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* Nevet talk 01' write of 'a “canomcal” mass again. . -
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There is no suqh a. thmg The mass d.1str1]out10n is W1de Shalom Opher‘
' .

® - '9\ e e ,..’ ® . ./‘ R
. Double Neutron Stars are not symmetncal 1n- mass, although :
_the standard formauon channel may be mcompléte‘ and it is-
not clear hoyy e , + e o ';
3 The “mass gap” may;be being ﬁ]led or at’ least NS Wlth >2 2-2. 4 M.C
i must be eonsndered as indicdted by observatmns (spidets ﬁrst)
.- Low-mass BHs may be “hldden”, some could be 4 prodﬂct of |

“sp1ders” bemg pushed ofer Qe Rhoades Ruffinl Value e
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