oo oddun



goobooooobdo oobbooooooobuooan

0000 0O (ooooo) 70250 18:15-19:15B0ODO

Juootdboodbogud

oobooobooobooooooooooooooobooboooobooooooooobobooobOoobOooDoOoDbDoooOoboOooDoOoo
toboobOoboobooOooOooOoo0oOoOodobooOoOooOoOooboOoooOooboOoboooboboOooooooobOboOobOoOoDOoon
oobOoooboooooooooocoooooooooooooooooooobooobooobooooboboooboboOoDbboOoDbon
ooboooboooodoboooooooodooooooooooooooooooobooooooooobooooooooo
oobOoobOooooooooocobobooobooOoOoooOooOoOoOooOoOooOoboboOobOOoOobOOoobOOoOobOOoOobOOoODbOOn
ooobDooooooooboooooooooobooooDo

o000 o (Doon) 70270 16:45- 1745 B0O0O

ot .- gbbotbotdbootdbogtdbgubgtud

20150 90 140000000000000 advanced LIGOOODODO0OOOOO (GW150914) 00000000000
0000000000 KAGRAOODOUOOOOOOOOUOOOOOUOODOOODUOOOOOooooooooooooooo
goobobooobbooobbooooboboooobbooobbbooobbooobbbooobboooobb
O000o0oooOo0o0ooOoLIGOOO0O00OO000DOO 3000000000000 O00DUOOOo0DoOOOO
O0000oooO0o00ooo0 XoOoooooooooooooooooo oo0ooooooooo3000oooooo
0000000000000 000000000000O0000000 GW1SsV4000000000000000O0O0
goboooooooboobooboooboooooobobooboobobobobobobDooboboboboobOoDbOoDLOon
gobodobobooboobooobooboooboobbobbooboboooba

1. Abbott Abbott B. P., et al. 2016 Phys. Rev. Lett. 116, 061102”,” Abbott B. P., et al. 2016 ApJL 818, .22
2. Kinugawa T., Inayoshi K., Hotokezaka K., Nakauchi D., Nakamura T., 2014, MNRAS, 442, 2963



OO0 10000000000 0DOO
0000 (0000D0O0D0o0oooOooO M)

goooooooooooooooooobobobobbobon
oooooo0ooooooooOooooooo 07,Me OO
Oooooooooooooo 14MpO0O000O0O0O0ODOO
gooboboooboboooobbooobbooobooon
goooboooboobooooobooobooooooooo
gogobooobboooobbuoooboooboboooo
goooboobooboooooboooboobouooooao
goooooooooboobooboouoooogo (EOS)DD
0000000000000 oooooDoooonO EOSO0
000000000000 EOSO000000ooooog
Ooooooooooooooo TOVOOOooooooo
gooobooboobooboobooobouoobouooooao
goooodgTovoouoooouooooo oooooooo
Einstein 0000000000000 ODOODOODOODOODO
oodooooooooooooooboobooboooooo
OEOSOU000000000ooooooooooooooo
0J000d0000000o0o0oooooOoooDoooono EOSO
gobooobooooboooo
0000000000o0o0oDnOoooOg 300 EOSOOoood
OO0 TOvVoOoOoOooooooooooooTovoooooo
POODO pO polytrope 000 (P x p¥,y =const.) 0000
000000000 oooooooooon EOSOO ~00
goobooobbooobobbooobobboobobboon
O0EOSOO0OOOODOOOOOOOO polytrope0 0000
EOS(piece- wise polytrope EOS) 00D O00D0O0O0OOOOO
0000 EOSOO0O0DOOO0DOOOODOOOOOn

1 J.S.Read,B.D.Lackey,B.J.Owen,
Physical Review D 79, 124032 (2009)

2 F. Douchin and P. Haensel, Astron. Astrophys. 380,
151 (2001), arXiv:astro-ph/0111092

3 Shapiro S.L., Teukolsky S.A., 1983, Black Holes, White
Dwarfs and Neutron Stars, (Wiley, New York)

andJ.L.Friedman,

00 a2000000000000000000 SN
la20l2dn OOOOOCOOOOOOOOOOOOO
gooood

0000 (D00o0ooooooo D2)

0000000000000 la00O0D000O000O00
0000000000000 ®NioooD0ooooOoOooo
00000000000000D00000D000000000
0000000000000000000000000000
000000000000 (SCSN)DDO000o0oooon
000000000000 0la00000000000000
0000000000000000000000000000

00SDOOO0OODO0OODOO0OODOCD DDODOOO
0000000000000 000000000000000
0000000000000000000000000000
0000O0SbOOOO0OO0O00DO0OO0OOODOO0ODOO
0000000000000000000000000000
O0O00DOSCSN 2012dn 00000000000000O0O
000000000 (Yamanaka et al. 2016)0 Yamanaka et
al. (2016) O Nagao et al. (2017) 00 0000DOOODOODO
00000/0000000000000000000000
0000000000000 000003000000000
0000000000000000000000000000
0000000000000 0000000000000000
0000 500]00000000 0.04pc]000000O00O
000000000000 0000000000000000
00000016 x10°Mg/yr] 0000000000000
SCSN 2012dn 000000 SDOOOOOOODOOOOOOO
0000000000000000000000000000
0000000000000000000000000000
000000000000 0000000000000000
00000 ~450000000000000000 ~2[(%]0
000000000000 0000000000000000
000000000 la00000000000000000
0ooooo

1 Yamanaka, M., et al., PASJ, 68, 68, 2016
2 Nagao, T., Maeda, K. & Yamanaka, M., ApJ, 835, 143,
2017

O0 30000000000 400000000
ggoo
000 (00D0oo0oDO0o0oUoUoOoooo M2)

O000000o0oOoDooooo,20170 50000 30000
goboooboooooboocoooooob. boooboobooao
gbobooboobooooooooobo,0bcoocobooobooon
gboooooooooooooboooboooooboooon. o
gbobooboobooooooboooocoo,0bocobooobooon
goooooooooooooo. booboooboobooo
gboooooOoobooobOocOobOoOobOooOoobocoooooaon
g,gooocooo.

0000000000000 Do00on PSR B1257+120,0
o0o0o0o0ooooO0o0 30000000 400000. Cham-
bers et al. (1996) 0, 40000000000000O0OO0O0ODO
goooboooobocoboooboOooobOoOooOooboooo. o
g0,00000000000000D0O00mMOoOobOboOoOn
ooooooooooooooooboooo,ooo,0o000
00000oooooooooooo. PSR B12s7+12000
gobodooboooooooooooooooo,oo,oon
oooooooobooooooooooboooooocoooo,



godoboooooooboooboooboooooooon.
o0o00o0o0o00,0000000D0D0ooooooooooo
gb,0d0odobooobuoobboobbouoobbooo
00000000 ,0000000000O000OoOO0oUoOo
000000000 0oo00o0O.0ogoooo,0000o0
doooooboooobooobboooboooboooo,d
OO Implicit Runge-Kutta 00 0000 O000oQoQoOoO.00O
0o0doo0moooooooooooooooooono 1d
1000000000000 00000U0OO,00,0000
gooobobbbboooooooouobobbbbbooooo
ddddoooooooooooooono.

1 J. E. Chambers, G. W. Wetherill and A. P. Boss Icarus
119 261 (1996)

2 A.N. Youdin, K. M. Kratter and S. J. Kenyon ApJ 755,
17 (2012)

3 M. Konacki and A. Wolszczan ApJ 591 L147 (2003)

00 a4 Suzaku/ WAMOOOODODOUOOOOO
gobobbooooooooogon

0000 (b0oo0ooooooooooooooo
000oO0oooooo M)

00000000 (gamma-ray Burst:GRB) 000000
0000000000000000000000000000
00000000 10° % erg00000000O0DOOOODO
000000000000000000000000000
000000000000000000000000000
00 GRBOOOOOOOOOODDODDOOOOOOOOO
00000000000000000GRBOOOOOOOO
00000000000 0000000000000o0o0on
000000000000000000XO00000000
000000000000000000 (Wide-band All-sky
Monitor:WAM)[1] 00D 00000000000 XO0OOO
0 800cm?@100keV 00 0O00D0DODODOOOODOOOOGRBO
0000000000000000000000000000
0000000000000000000000000000
000000000000 0000000000000000
0000000000000000000000000000
000 10000000000000000000000000
0000000000000000000000000000
Geant4 1000 GRBOOODDDODOOOOOOODOOOODO
0000000000000 WAMOOOOODO GRBOOO
0Doo0oo0o0oooooo
0000000 0OOWAMODOOOOOOOOOO GRBOO
0000000000D000000000D000000000
0000000000000 00000000000000
OWAMDODODODODODODODODODODODDOODOODODO0O000000
000000000000 Epeqr0Fluence 00000 18%0

13%040% 0000000000000000000000
0 O Tashiro et al.(2012)[2] 000D O00OO0O0D0O0OOODO
000000000000000 GRBOOOOOOOOO
0000000000000 0D0D00000000000O0
Epear o 708555 0000000000 slow cooling[3] O
00000000000000000000

1  Yamaoka, K., Endo, A., Enoto, T., et al. 2009, itPASJ,
61, S35

2 Tashiro, M.S., Onda, K., Yamaoka, K., et al.
itPASJ, 64, 26

3 Sari, R., Piran, T., & Narayan, R. 1998, itApJ, 497, L17

2012,

OO0 50000000 High-zGRBODOO
0000 (00000000000 D0DO0OoOOO
ooooooooog M)

Oo0000OSwit 0OOOOOO0OO0OO0OO0O0DO0O0O00OO
(GRB) DOODODDDODODODOODOOOOO (SVM)OOO
ooooooboobo z>s50000000000000O00AO
0 (00 High-GRBOOUOOOOODO)ODOODOOODOOO
00000o0o0oO0o00oooOoOooooooSsvMOoooooo
00000 (DO0D0OO0O0D)00DDODO0O0ODoOOoOoOoOooOo
0000000000000 0000O00000OO (D0DO
0000)0O00O000O0DOO0O0OO0ODOOOOoUOOOOOoOO
0000000000000 000 High- GRBOOOOO
gooooooobooobocobobooboooobocooogoaon
Oo000ooo0o0o0oooOooooooO0O0 GRBOOO
0000000000000 0000000 High-z GRB O
gboooooooooooocobooobOoooooooboooaon
gooooobooobooboOoDboOooogooooooooon
00000000000 0oOoSwiftooOoO 20150 1100
00000000 O0oSwitDOOOOOOOOO0O0O GRBO
goboooobooobooooooooooOoboooobOoooan
0000 28000000000 z>50 GRBOOO 90O
000000 2800000000000000000010O
O High- GRBOOOOOOOOOOOOOOOOOOOO
gboobooooooooboobobOobOobDgoooooobooon
High-- GRBOOOOOOOOOOOOOOOOOOOOOO
gooooooooooobooobobooboobooooooooon
gooooooobooobooboooboooobocooogoan
obooooooobooooocOooboobOobOooobOnse
>3000000000High-GRBO 56000000000
000000 High-z GRB500 OLow-z GRB50O 00000
gooooobooobooooboobooobooboooobooooooon
goboobooooboooboocoboooooooocoooooaon
ooo

D06 0000000000O0ODO0O0ODOO0ODOO
ggoboooogooood



0000 (000000000000000000
00 TaO (DD0D0O0O0O0O0O0O00) M2)

g U,UUUUo
00 (00000,000000000000O0O0)oOO0OO,
gooboooboooboooboobobooob.ooo, o
jddddooououooooboobobooobobo,oooon
00000000 oo0.0b000boooo0ogog event
horizon 00000000 OOOOODOOOOODOOO.OO
g, 000000 ooobooooboboo
goboooo.ocbo,00o0boobobuoobobooboboon
ogog.

000000000000 0000000 Smoothed Par-
ticle Hydrodynamics 0 (00O ,SPHO) 000.000000
gooobooobooboobooboobooooooooo
d0000oO0oO0oOoOoOoOoOooooo.SPHOO,00000000
gobbooooboboobobuoobbo,booobooobbo
gobooooboooboooboobboo.gboo,o0on
O0o00o0ooooooooooooooo SPHOOODO
O00.000,0000 SPHOOOOOOOODOOOOODO
0000000000000, 000 Inutsuka (2002) [3] OO
O000000000 GodunovOOOGOO,SPHOOOODO
0000000000000 00 (00,Godunov O SPHO)
Jooo0o0.0000 SPHOOODODODODOOOOOOOOO
0oooooooooooboooooog (ROSSWOgQOlO[H7
2015[2]) , 0000 SPHOODOOOOODOODOOOOOODOO
O0.00000000,Godunov ] SPHOOOOOOOODO
oo obbob.oooooooooo
goboogob,gbbobbuooobbooobooobboo
ag.

1 S,Rosswog JCP 229,8591 (2010)
2 S.Rosswog LRCA 1,1 109 (2015)
3 S.Inutsuka JCP 179,238 (2002)

OO0 a7 00 W500 SS433 00000000000
gooboooon
00000 (D00o00oooooooooo M2)

goooooooooobooboobooobooooooD
toboobooobooooooboooooooooooooon
cobooboooooooboooobooobOoooOooooboooDn
cobooboooooooobooooooooooobooon
coboobOoooboooooooooooooOoobooon
ooboooooooooooooboooooooboobooD
cobooOooobOocoOobooOobooocOooboooooooa
O000O0OD0O XOOO SS433000000S8S43300000
cobooboooboooooooooooOoooOOoobooon
000000D0o0O0SS4330000o wsooooooooo
cboooobooooboooboooooobooooogon

00000000 Ss43300o0oodoooooooo Wha0
goobbooobobuooobbooobobuoouobobooo
goobbbbooooooooooooooobbbbbboo
goobobooobbbooobboooboboouobbooo
goboooboooboooboooobobobooboobooooog
0 O 0O O OAustralia Telescope Compact Array 0000 0 OO0
Doooooooo0 Moo0oo0000000 intrinsic 00
gooobobbooooddooooooooooboboobooo
00000oooooows0OoOoOooooooooooo
000 whoOoOoDooooooooooopooooooao
J000000000000 Terminal shockd Bow shock O
0000000000000 Terminal shock OO0OOOOO
gooooboboooooooooogooooooobbbooo
goobbooobobuooobboooboboouobobooo
pgobodoooooobbbbbbbodooooooobooo
000Xoooo PlgVery Large Array 0000 BloooD
goobbooobobooobbooobbooobobooo
g ooooboboooo

1 Farnes, J. S., Gaensler, B. M., Purcell, C., et al. 2017,
MNRAS, 467, 4777

2 Brinkmann, W., Pratt, G. W., Rohr, S., Kawai, N., &
Burwitz, V. 2007, A&A, 463, 611

3 Dubner, G. M., Holdaway, M., Goss, W. M., & Mirabel,
1. F. 1998, AJ, 116, 1842

0 O a8 Radio afterglow of binary neutron star
merger

oo (DDDI:II:II:II:I gooooo ooood
M1)

Our research objective is to study the radio afterglow aris-
ing from the ejecta of binary neutron star (BNS) merg-
ers. BNS mergers are one of the most promising targets of
gravitational-wave (GW) detection. In addition to produc-
ing GW signals, they are also expected to eject mildly rel-
ativistic outflows (ejecta) and have various electromagnetic
(EM) counterparts. Observation of an EM counterpart will
not only increase the detection confidence of GW signals,
but also provide invaluable information on the physics of
the merger process. A good understanding of the expected
EM signals is thus essential to detecting EM counterparts.
In particular, Nakar & Piran (2011) predict a robust radio
signal that would peak several weeks after the merger. They
suggest a blast wave to be generated from the interaction of
merger ejecta with the surrounding medium, in which the
amplified magnetic field would accelerate electrons to emit
synchrotron spectrum. Although such expected radio sig-

nals have been studied subsequently in some recent litera-



ture (e.g. Piran et al. 2013; Hotokezaka et al. 2016), they
only give rough estimation without detailed consideration of
the blast wave dynamics.

We follow the scenario of Nakar & Piran (2011), and aim
to calculate a realistic radio afterglow light curve from BNS
merger ejecta with quantitative modelling of the blast wave
evolution. More specifically, we consider a blast wave not
only interacting with the surrounding medium, but also pow-
ered persistently by ejecta supply from the BNS merger.
With collaboration from Shibata group (University of Ky-
oto), we are using latest results of BNS merger numerical
simulation to determine the density and velocity distribution
of ejecta, with which we calculate the dynamical evolution

of the blast wave, as well as its radio afterglow emission.
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