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» {51 Minimal distortion &4 (Smarr & York 1978)
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(TN IR 7RIS Y %%Eﬁk]\hLBNS/\ﬁi

— ﬁﬁ?ﬂo)ﬁ{ﬁ*ﬁfj 2zl —vay Sekiguchi et al. 2011

» 1.35-1.35 Msolar NS @ & {& (Hyperon EOS)

» Hyperon M HIRICKYIREEAIEXNEZSMNGEYBHRZR
» BHFR#R . KE 2 (~0.08 Msolar) Df&&EM#ERZ B = short GRB ?

ZEIAVRT logyop [g/cm3] = E [MeV]
t =8 ns t = 8,82181 ns
— 78
1 68
1 58
- 48

38

i Y [knl

28

18

=48 =3B =28 =18 a 18 28 38 48
¥ [knl




AR BRI A2 B RIZ AN TZBNS &4

— R OBMEMHEN@®Y I 2L —Yay — Sekiguchi et al. 2011

» 1.35-1.35 Msolar NS @ & {4 (Hyperon EOS)
» Hyperon DHIRICKYIREAFEXANZRSMNGYBHRZ R
» BHIZ R . KE = (~0.08 Msolar) M [&7& A& X = short GRB ?

E H135/8135

20¢ l AT A
15F NYARY: : S
1.0E p ' B
05E

0.0 E== —_— Loy e e |:

L, [ll’J|53 erg/s]




Sekiguchi et al. 2011

Physical Review Letters DXtz i 5

Temperature [MeV]
|
S# I
R VT ) R, e i S, B

v emissivity




NS-NSEMHIZBH 9 5 B DEE-E

» ERR(E.TIFT . 25V)DERBREFEIEF[H?
r 18 FE (rapid neutron capture) : PEFBEIREDLEM
» EEITBIHEIEF Burbidgeetal. 1957) = 2al—av DEREIC KSR EE
0 HEED naive GEAFF LY T OE—AMEL
0 Za—k)/MBETIEIR M FBRIREZ R T (Robert et al. 2011; Wanajo et al. 2011)
» = AN\ XRAEEE (NS-NS, NS/BH)EEIZEB AEES (Lattimer & Schramm 1974)
AKEHEBDETR/NI—VEBETESGMN?

» EHEBAICEHTHE LG BEURN S XA IR H\2
» SGRB jet [THIKIEON TS ATEESEMNF LY
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kilonova/macronova (Li & Paczynski 1998, Kulkarni 2005)

GRB 130603B [Z{thEL TR D H B! (Berger et al. 2013 Tanvir et al. 2013)
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LETTER

A ‘kilonova’ associated with the short-duration
y-ray burst GRB130603B

N. R. Tanvir', A.J. Levan?, A. S. Fruchter®, J. Hjorth*, R. A. Hounsell?, K]

doi:10.1038/naturel2505

Short-duration y-ray bursts are intense flashes of cosmic y-rays, compac|
lasting less than about two seconds, whose origin is unclear'?. The nalacco
favoured hypothesis is that they are produced by a relativistic jet wave in
created by the merger of two compact stellar objects (specificallytwo  essentig
neutron stars or a neutron star and a black hole). This is supported constra &
by indirect evidence such as the properties of their host galaxies’, evideng

but unambiguous confirmation of the model is still lacking. Mer- stantial

gers of this kind are also expected to create significant quantities of regions kllO nova = r_p rocess nova !
neutron-rich radioactive species*®, whose decay should result ina makesg
faint transient, known as a ‘kilonova’, in the days following the vy-rayb
burst®®. Indeed, it is speculated that this mechanism may be the massive
predominant source of stable r-process elements in the Universe®’.  Swift
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(Expected) Mass ejection mechanism & EOS
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Sekiguchi et al. 2015;2016

Soft(srHo) vs. Stiff(tmi): Ejecta Ye = 1- Yn

» Soft (SFHo): In the shocked regions, Ye >> 0.2 by weak processes

» Stiff (TM1): Ye is low as < 0.2 (only strong r-process expected)

Soft (SFHo: : larger Ry;)

Higher T : more € 1t !
higher Ye > region : g
JL eutron rich ine N ri il
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Sekiguchi et al. 2015;2016

Soft(srHo) vs. Stiff(tMm1): Ejecta temperature

» Soft (SFHo): temperature of unbound ejecta is higher (as 1MeV) due to
the shock heating, and produce copious positrons

» Stiff (TM1): temperature is much lower

l 1000km' Stiff (TM1: larger Rys)

Higher T : more € Lower T : less €°
Shock heating Mass ejection mainly
more positron capture driven by tidal effects
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SFHo vs. TM1: Ve emissivity
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Ejecta Mass [Msolar]

Sekiguchi et al PRD (2015)
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» Mej is larger for softer EOS
Consistent with piecewise-polytrope studies

» Only SFHo will give Mej ~ 0.01 Msun

» a value required by the total amount of
r-process elements

» If BNS is the origin, EQS should be soft

average Ye
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» Y, =0.25-0.3 (BUEMR*H)
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» Opacity k ~ 3 cm?/g
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» Shibata et al. (2017)
» Tanaka et al. (2018)
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