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Studies of Supernovae by Large Surveys and Radiative Transfer Simulations

Tanaka, Masaomi

3,500,000

(Hyper Suprime-Cam)

To study the properties of massive stars just before the supernova explosion, we
have performed high-cadence optical transient surveys. With the Subaru telescope and a wide field camera
(Hyper Suprime-Cam), we have discovered luminous, rapidly rising transients, and suggested that some
massive stars experience intensive mass loss just before the explosion. We have also developed a
multi-dimensional, time-dependent, wavelength-dependent radiative transfer simulation code to give the
direct comparison between supernova models and observations.



B X C—19, F—19. Z—19 (@)

1. WHEERAR S A O 5

FHICEETHEREITEVEH 2T T
H#ELLTEY, FTHLRBEOKN8MHGLY b &E
WREERIZ, 2O—4E0KBIiC TEHeE
W) AT EBZZLN TV, HHEER
X, ENELOBRETER L CEETHEE
FHEMICEZWMO T2, BIEOHE A~ DF
HOLFIR Y S D 2 BT 570 DEE
REGTHDL, Lonl, (1) BHFEBREE
EZTERN AEDORBIZEDI I RELR
STWEON, LT (2) EXkH7eA A
= AL THEITEBRENEZ 2000, HEY
HPORKRMMECTH Y 7203 5 RIZMA X
LTV,

KEBEENERTHEAIOREHED 2D
ZIE, T RIRR ORI OB 2 2 D W
BEWRDH D, TDZDITITEHEE ClE—fEig
ZEIBT A5 —_ABANVETHDIN, £
D &9 BT T TV o T,

Fo, BHEEROBINOBEREDO A 1=
RALEHEETH7-01I20F, BHEOEEST
FNX—7p ERBIIR/NT A =X 21T
<, BRI eiiEZ B X T Z ENEET
boHrEEZLNTVD, L, FRIC=WoT
MRS EZBRN L5 ST 2 LITREET
ol

2. WHEOHB

(1) REEEELOWFIE . KEEENEG
BERERPEITEHANCEDLIYRELR -
TWENEHLNCT 5,

(2) BHEBEA D =X DO HHE
IRIICBITAHLRICOTESFHEZR L NI
T 5,

3. WEDTik

(1) REEEE(LowrE .

O KEBIPFTILIEE B A T KWFC 12 X 2% s
ElRF Ry —A

@ TIXAHEESE Hyper Suprime—Cam (HSC)
(2 & B T B — o

(2) BHEIBERA =X LD
BT REREE (7)) VY Ial—v a3y
a— ROBAR LK FET AV~DIEH

4. WFFERCR

(1) REEEEOWZE
O FRk 24 FHEDBFRL 26 FEE T, KH
BUFTIC BV TAFH 300 K 0 B 2256 K
&P —~ 1 (KISS: Kiso Supernova Survey)
EiToTl2, ZHUT XD 100 RIKLLEOi#EH &
A s A L EANAA O RiESEIC L0l
- BB SEE LT, YMBEME LT

W BT RIB R R OBN I 2 5 2 &
LTERDSTZH0OD, ZOH—A DY
KB A F D, w3 % R L 7= Morokuma,
Tominaga, Tanaka et al. 2014, PAS]J, 66, 114,
1),

4000 6000  BOOO 4000 6000 8000 4000 6000  BOOO 4000 6000 8000

SN20120r8 | ! sN2013T ) SN2014a] ' ! sN2012ar] '
SN2002hu (~47 SN19941 (-3) SN2002he (-3 SN1984A (-6)

/

SNoo14s | ! ! sNadfi4bd

N2012cq ' i sh2otay | i T
SN200%et|(+6) SN2005¢f|(+5) h\\jfigi;(:t) SN2gpSes) (+1

SN2012ct] ! ! sN2013al] ' ! SN2014T ' SN2014ba
SN2005cs] (+1) SN2008c (+4) SNTS96L (+8) SNT994S (-3)
' 000  BOOO 4000 6000 8OO

SNz013bd | 34000
SN1997bp) (-3

20 1
; :

arbitrary flux fy

o 1 20 1 20 1 2

0
observed—frame wavelength [£]

1 : KISS TH I L7z 2 o5 tsiil

F7o, SHE CREEIRE BT 5 —
A BERIKIC L - C, R A S & R R 7 TE
R 25 A LTz, BRI Swift i 20
WA DO LB CLIE R BB A LM L., &
Z HHK L7z (Tanaka et al. 2014, ApJL, 793,
L26, 2).

SDSS N1 KISS. 5 FIRST 100 kpe
"

T T T
2003 2014 Epoch g
195 1t 123 B ]
20.0 41 F ? E
(0]
S 205 1 F 3
c
g 210F JF 3
s : T ¥
215F 4 F —4—
L)
220 F # 4 F 3
(e |
225
-1 0 1 2 3

MJD-56711.0 (2014-02:23 UT)
[ 2 :KISS C¥ HL & 7= e Ic 2sE 3
LB OmEG (L, £ 5 SDSS,
KISS @ Al # i, FIRST O i) &
JeEERhR (F)

@ T EEsE HSC % H\ 7= & s D225
KIEP—_A ZBAE L (1K 3), TRk 26 4212 HL
Haniz" Moy b —_A DT =5,
B A2 R T RER R R R IRE 5 RIKF AL
72 THDHDORIKOME ZHHTT L & i
T5H LT, 3 RIKIIBHEBEFEEYI O



HHizhHsrZ txzBHLII L, —FH, ftho
2 RIKIZ@HE DTV AT cxd., &
RAR DB B RS R 72 &k 2 =
LCWZ EZBELE,

X 3:9 X5 HSC O— i OEA TR A X
FUT= BT 2B DO Wi,

(2) BHEBBA D= LD
ZWot, RefKAE. IR KA O Sk~
Rab—Yara— &% LE, 208
a— ROBEEFHETFESER~DOICHEZHRE
L., MR CEEFEFEAENL O
B & PRI 5 E 2 MR L7z (Tanaka
& Hotokezaka 2013, ApJ, 775, 113, Tanaka
et al. 2014, ApJ, 780, 31), £7-. Z DO
iz — K& 2T OBHEIBERET VI
AL, WtomEosE 21172,

E. TIEHHEESS HSC THRS SN AR
T =2 DY T IVEA LRI OV B
Lt:&#%\ﬁﬁ%ﬁ%@%%ﬁﬁ%ﬁﬁ
L., JE () & U CHFZERRE 2 5 X Mk 72,

5. T ILE
(BFgefhdE . BFZEy R R QSR 7E 5 1
X THR)

[%nnunﬁﬁjc] (§+ 23 ﬁ:)
FEF L O LRk (M, 2R 18 1)

@O “Discovery of Dramatic Optical
Variability in SDSS J1100+4421: A Peculiar
Radio-Loud Narrow-Line Seyfert 1 Galaxy?”
Tanaka, M., Morokuma, T., Itoh, R.,
Akitaya, H., Tominaga, N., et al.

2014, The Astrophysical Journal Letters

793, 126 (6pp) ATV

10. 1088/2041-8205/793/2/L26

@) “"Radioactively Powered Emission from
Black Hole—Neutron Star Mergers”
Tanaka, M., Hotokezaka, K., Kyutoku, K.
Wanajo, S., Kiuchi, K., Sekiguchi, Y., &

Shibata, M.

2014, The Astrophysical Journal, 780, 31
(9pp) EHA Y

10. 1088,/0004-637X/780/1/31

® “Detectability of  High—Redshift
Superluminous Supernovae with Upcoming
Optical and Near—Infrared Surveys - II.
Beyond z=6"

Tanaka, M., Moriya, T. J., & Yoshida, N.
2013, Monthly Notices of the Royal
Astronomical Society, 435, 2483-2493 & Ft
Y

10. 1093/mnras/stt1469

@ "Radiative Transfer Simulations of
Neutron Star Merger Ejecta”

Tanaka, M. & Hotokezaka, K.

2013, The Astrophysical Journal, 775, 113
(16pp) &HA Y

10. 1088/0004-637X/775/2/113

® "Three-Dimensional Explosion Geometry
of Stripped—Envelope Core—Collapse

Supernovae. I. Spectropolarimetric
Observations”
Tanaka, M., Kawabata, K. S., Hattori, T.

Mazzali, P. A., Aoki, K., Iye, M., Maeda,
K., Nomoto, K., Pian, E., Sasaki, T., &
Yamanaka, M.

2012, The Astrophysical Journal, 754, 63
(10pp) &HA Y

10. 1088/0004-637X/754/1/63

(PR Gt 46 1)

R O a0 (i, — G 26 1)

(D “Time-Domain Science with Subaru/HSC
and Gravitational Wave Objects”

The 3rd Workshop on Large Aperture Sub/mm
Telescope in the ALMA Era, NAOJ (Tokyo,
Japan) March 10-11, 2015

©@" 7% RIRBLI”

H AR, 2287 NEESENSOES
I - FERGIE S & & O 0 R, RUER R (il
HRAF « mHERT) . 2015/2/12-14

Q"W EBHE DK &T”
HHHEE, WA - ff)JﬁfEm% £ 9015,
AR CEHR I - BT | 2015/1/19—21

@ a2y NVEEREROZLVF A Y
o —TfFgE”

HHHER, 5 27 BIEGRIR AR T A T

ORI - FHWES LR, B K

SCH (HRAUER -« =T . 2014/12/24-26

(®"Electromagnetic Emission from Neutron



Star Mergers”

Nuclear Physics and Astrophysics of
Neutron—-Star Mergers and Supernovae, and
the Origin of R-Process Elements, The
European Centre for Theoretical Studies in
Nuclear Physics and Related Areas (Trento,
Ttaly) Sep 8-12, 2014

® “Transient
Suprime—Cam”

Synergy of HSC and Hiroshima CORE-U
projects for Cluster and
Astronomical Transients, Hiroshima
University (Hiroshima, Japan) Aug 27, 2014

Science with Hyper

Galaxy

@ “Optical/Infrared
Supernova and Kilonova”
HPHEE ., HEHERE - o~ N— R MFES
2014, PRALSEARZE T (B B - Fode) .
2014/8/25-217

Emission from

®”Time-Domain Science”

Thirty Meter Telescope Science Forum,
Loews Ventana Canyon Resort (Tucson, USA)
July 17-19, 2014

@7 FE IR D S AR s RAR”
HEHE, BAYHEYS 6 69 BHFERKS
FHAR - FH R, B Y R A [
VURT YL TEGERE ZOEHRE., ==
— MU 3SR RS (R I - SF
Bi) . 2014/3/28

"B Hr BRI KEEEHEEELDOIE
B

H AR, TR RS0 s . AR Of
FRF - RUETH) . 2014/2/10-12

@”0ptical Observations of Extragalactic
Supernovae”

Multi-Messengers from Core—Collapse
Supernovae, Fukuoka University (Fukuoka,
Japan) December 2-6, 2013

@@”Time Domain Science with TMT”

Thirty Meter Telescope Science Forum,
Waikoloa Beach Marriott (Hawaii, US) July
22-23, 2013

@ “Optical Transient
Medium-Size Telescopes”
Medium-Size Telescope Science Workshop,
Dianchi Hotel (Kunming, China) June 21-25
2013

Survey  with

" BT 28 DR 6 4y e silil”

HAEHEE ., RS TEIRIME LK SO O U
A%V Y v BB EER - LER) .
2013/3/17-18

O HRIA B KK = & & HSC-Euclid #
\__/\\~/r ”

A FER . HSC-Euclid ¥ = > A ML S,
[E32 R CH (AR « =) . 2013/1/10

©" B £ OB~

AR, 55 25 FEGHEB R LA 5
FREEHBEOFRER] ., S < IXEEESHES (K
W - S <UL, 2012/12/22-24

@ ”Spectropolarimetric Observations of
Supernovae”
Tsinghua Workshop 2012,
Tsinghua University (Beijing, China) Nov
5 -9, 2012

Transient

@7 B EIB S RSB O TR & 2 d
%”
HPHEE ., B X— < Thb iR
FH 2012, HRKFFHRZCHT (TR -
) . 2012/9/25-27

1972020 FAR D THEWFIE”

HAPHEE . 2012 FEHARKE S VAR T A
12020 FElc@iFCou— R<v 7). BERK

S (RS - =) . 2012/8/9-10

73D Geometry of Supernovae:
Spectropolarimetric Observations”
Core—-Collapse Supernovae: Models and
Observable Signals, Institute for Nuclear
Theory, University of Washington (Seattle
USA) July 16 - 20, 2012

(XF) Gt 0 )

(PE RIS PEME]
OiiRd Gt 0 )
EMEL

OFfsikdt Gt 0 1)
EMEL

(£ D)
R _R— U5
http://th. nao. ac. jp/MEMBER/tanaka/

6. WF7eiak

(D) BFFefes
H HE (TANAKA, Masaomi)
ENLRSCH - BEabFZeEs - Bh#
i 5e3 % 5170586429

() Wrgesr i
PHEEL

(3) T IERE
PHEEL



