o©

N e 0TS

HEPE - REEIZBI S r-process TTHEAK

Sekiguchi et al. accepted to PRD

B O BE—BR (omk s iemmaspigem)

With Higiikith (RIKEN), FEHE 8 (Keel Univ.), X EFEKER (UWM)
ARNEX (YITP), 38H K (YITP)

1 EMASRAMTEIZEIFT  2015/03/11-12



r-process JLE AR EEDORFE)IIEZTEIZ > TS H?

> Eﬁiﬁﬁ: (Burbidge et al. 1957)
» RERFADN T =LY OE—HELLEN
» Za—h)/MBRETIE=0—~)/ZRSITRINT S

HEMRHZIM, TOBEIZIHE Ye (/A YHYDEFE)
BREBZETEL

y SRS ER-T DITSSIZHE
Universalrity : r-process & B/ \2—2 [ XKBH LI

e IR TR
By

b Eﬂhﬂ?id)é‘{* . (Lattimer & Schramm ]974)

» SEEFEFEHZRDS
» Wanajo, YS et al. (2014)
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iR A too neutron-rich ?

» Korobkin et al. 2012; Rosswog et al. 2013
» Za—bhEHERTOLEER: Tidal interaction ITKAEBE =R
» BEARMIZHEFEYEILETNTHRESNSIDTIER - P EF1EE (Ye<0.1)

strong r-process with fission recycling only 2" (A~130; N=82) and 37 (A~195; N=126)

» r-process DAIRMICERYTES !

peaks are produced

A~80-130 [TDWT KB B D /N 3—2 B E TELL

ejecta mass fraction
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Korobkin et al. (2012) MNRAS 426 1940
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FAL 2342 AR : Puncture-BSSN/Z4c formalism
— R M

» EEHRBRIEDETE : Truncated Moment scheme (Shibata et al. 2011; Thorne 1981)
RBFEX: FREEBRYEREBAER + (EFETD Timmes EOS ~DHLE

gray or multi-energy but advection in energy-space is not included
Fully covariant and relativistic M-1 closure

» Y—REDEHHE : two options
FERIfE% : Bruenn’s prescription w.o. EEFHXEL, pair processes
0 B E modelling 5 M minimum setup
BRI RTOYSalL—avIcifA
E-captures: thermal unblocking, weak magnetism; NSE rate
Iso-energy scattering : recoil, Coulomb, finite size

O o O

Electron scattering in an approximate manner

O

EZxannihilation, plasmon decay, bremsstrahlung
Diffusion rate (Rosswog & Liebendoerfer 2004)

» bjhzﬁlﬁﬁ-d).{lﬁi
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» K-computer IZH 1T HRREFTEDELT. IR EDFEEE
fRIGE . J1) v lg=150m, 864/ —k

BT R (BREEDRF =) x (FEE D B %1)=580 % 580 X 290 X 9

BB ATy #9205 X7y 7 . ¥ EFREI$950ms

T EETE R %950 - 705 /—KEffEl/model

v v v v

» REAER-BELZZEZEYAMIUORATY
» REBLEXREIIRET riBETRE D universality’ {5
KEEAEKXIET )L+a
» EEDHREBEE-BEELZZ ARG F
BEH3ETI
REEKRFELERRE
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Thanks to M. Hempel 3.0 . . . . . T
— J1614-2230
*Eﬁﬁﬂﬂﬂl‘]qzﬁjiﬁ Steiner et al.
— — L5180
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» Mass ejection from BNS merger . two components

animation by
Hotokezaka
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s BGEOIRTE G (EOS) IR 11k

» ‘BELVEQOS’

» TM1 [ ueta230
» BAMEFEFRFE: K ' N Steiner et al.
» B BIER S dominant 23T - = L5180
y AEVRETFENE = ST05
dominant (low Ye) < 20 ——=- HS(FSUgold)
, SROALEOS’ : :Hgﬁm
» SFHo 2 15 HS(NL3)
» PEFEEE g ":gﬁﬁﬁ@m
»  BH RS less dominant % 10k SFHo
» SREFEE. 5ELERE E SFHx
» EEEMBRS O 05 1
dominant ’
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b - HIE R T Ye 12D T

» RIS DRE 0 N = 0.09[0.14 0.19'0.24 0.34 0.44
KEEEENRIBETED 107 ¢ .
NF—=2F REBDIRRGENF—20) 107
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Soft(srHo) vs. Stiff(tm1): Ejecta temperature

Soft EQS (smaller Rns) (SFHo): EEEMMECKY EEA LR
= BFEFHEICKYGTEFBRENTHISD
Stiff EOS (larger Rns) (TM1): ejectalZ;RE D IELVERA LD = {KYe

1000km,  Stiff (TM1: larger Ry)

Higher T : more €* Lower T : less €F
Shock heating Mass ejection mainly
more positron capture driven by tidal effects




Soft(srHo) vs. Stiff(tm1): Ejecta temperature

Soft EOS (smaller Rns) (SFHo): B ZRMNEAICLY REMNLF
= GEFREICIYREFBREIENTHID
Stiff EOS (larger Rns) (TM1): ejectal ;R DIELVEIY B 7 = {EYe

Soft (SFHo: : larger Ry;)

035 04 045 05

Higher T : more €* 1| LowerTsl
| higher Ye > region : smaller Ye < 0.25:
js eutron rich 4 | neutrom¥rich ’
0.1 ] ; 3




Ejecta Mass [Msolar]
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» Mej is larger for softer EOS
Consistent with piecewise-polytrope studies

» Only SFHo will give Mej ~ 0.01 Msun

» Signature of v-driven components

~several X 10* Msun @ 35 ms after
merger

Fraction of mass
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» Signature of v-driven components
~ several X 10% Msun @ 35 ms after
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Ejecta Mass [Msolar]
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» Amount of ejecta mass can be 2 107! - : E:D:% g
increased ~ 103 Msun g : . ::.=-"='==5=:-__
» Average Ye can change 0.02~0.03 | § 107} T 3
depending on EOS : effect is E _35 H |
stronger for stiffer EOS where w107 :
HMNS survive in a longer time (') """ 0.3 05 03 04 5c
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Universality DRk (SFHo)

Wanajo. YS et al ApJL (2014)
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The Ye-distribution histogram has a broad, flat structure (Wanajo, Sekiguchi, et al. (2014). )

»
>

mass number

Mixture of all Ye gives a good agreement with the solar abundance !
Robustness of Universality (dependence on binary parameters)
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» Universality @I : wanajo, YS, et al. ApJL (2014)
EMKEAERX(SFHO)DIEE
KEE AR KT R E T
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