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[35], & OICIEE DRI [36] 78 Y hE & 7257
W13 2 083 H Y 2572

& O MR Y LT, RO G P
ORI 2 kb EZ oD, Alky» b HEDS
reoY, WMRICH ZRERNCHHE T 2 B o M
Do TL 2728, Fu s NONEY TR 72
O 24 L 27— v HO0 2 2 e 3T I,
ZOILEDPFEEL T B Dl 729 5 272
A9, R 6 GWI70817 13 KIFICUT A - T2
e, AP L20HIEY 2 TLEME T —%
DHAGFTE L1203, FEROA XY FTIEELD
BuF—2»HEca 2 enlfifisng.
20194E > 5 2020 4F 122> TITb N7z LIGO ¥
Virgo O 5 =BT, HERICHETFEZRT
b DB A XY b ORISR D GW190425
P ThHotz. bI—Bl, 753y 2 E—IveH
HrREOERe LTTFY v 2E3NTA RV b
(GW190814) 3% » 7273, Z DBORITIC LY
BOHORKOERIZ 2.6 KGEREE Y VD
WY, RMCHETED2 ) »IE3AHTH
% [37]. HHI ARSI EOERT, W&
150 Mpc, %#&13#9240 MpcTH » 7. R1IE D
GW170817 D40 Mpcid T v ¥ =1 o D» b L
72, 100 Mpe & 2 3 BEfECE, AigbiETid
4 m, 8 m RO YESE % - TRIS KK 2 AR
2N DH Y, JRCHE 2 2 913 % HiEE
ORENP T EITEBEICRZZ155 5. 2021 E»
5 13 LIGO, Virgo Z L T KAGRA OS5 PUlARIHI A3
TESISNTVE., RFEARARY FTRDPRZ
2125 57? SHBOPIETREAERDO VT X
Ve —BIHINCHAREL 72w,
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T DR 2019 F RIS am S E & 7z
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Fe NG 23], BRI [22] O s iTh
R LER»-72bDTY. ZOMKEIELD,
J-GEM O 2T OH[FIFZE O H S AIIEH 72
L &9. GWI170817 OB iR BE L Tk
FIE—ER LG, SEHKIG, NS, LSRR
K, fiREitiRe 2 oty S v s
FlL7. &7z, PHEFESEKCICHT 270 0H
T D JR PG TR /BRI B L TR
A, Gediminas Gaigalas [X, HH 1T, HA
BRP»POMABRICRPHZTORESEZ L.
K& 7 Bt & BRAE T 2 Rtk R AR O WS & i@
LT, BRI DIF 28— LD TR ¥ —FEIC
M cEr202EL BT, &/, ZoG%
B0 T, RB Ry Y 2 — v THEME R E T
RRIBIL TL IS o T JWIRBIRE 077 4 1o 81L
PHL ETET. ZoMoBEY I 2 —va
I, ERNIRXAERL Y Iab—varyrna
Yz 7 b+ ®Cray XC30, XC50 & ffib & T\/z 72
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Neutron Star Merger and the Origin of
Heavy Elements

Masaomi TANAKA

Astronomical Institute, Tohoku University, 6-3
Aramaki, Aoba-ku Sendai, Miyagi 980-8578,
Japan

Abstract: In 2017, the first detection of gravitational
waves from a neutron star merger (GW170817) has
been achieved. Furthermore, the electromagnetic
counterpart was observed over the entire wavelength
range. The observed properties of the optical and in-
frared counterpart are consistent with the expected
signal of “kilonova,” thermal emission powered by ra-
dioactive decays of rapid neutron capture process
(r-process). This confirms heavy element synthesis by
the neutron star merger. In this article, I will introduce
multi-messenger observations of G170817 and sum-
marize current understanding and unsolved problems
about heavy element synthesis by neutron star mergers.
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