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GW 170817 IC 170922-A
-> 0O )((SSS17a) -> blazar(TXS 0506+056)
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1.5m Kanata+HONIR

HONIR (Hiroshima Optical and Near-
InfraRed camera; Akitaya et al. 2014) !
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IceCube-161210A

Alert: 2016-12-10 20:07(UT)

~ RAFI.T-T0deg
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New Blazar Catalog (BROS)

o Blazar Radio and Optical Survey (BROS; Itoh et al. in prep.)
o ~50000 sources at Dec.>-40 deg
o BZCAT: ~4000 sources
- 2IBEOERAZIOAINL T TV FMEARY MILERTXIK
(NVSS (1.4 GHz) + TGSS (151 MHz))
o INVRAB—X(PS1)TIF40%HMRE TE TLVR L\(r>23)

2 QSO +jet- dommated s
BL Lac reglon_ ' Elllptlcal galaxy region




IceCube-170321A

BROS blazar & A |

Alert: 2017-03-21 07:32(UT)

" RA: DEC: +1.2deg

H &5 (2018)

2017-03-22 10:30-11:10 (UT) WAL DR BT E, S
J-band imaging SRAEKEES



Follow-up observations of seven
candidates within the error circle
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region were performed with Kanata @

(2018)
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TXS 0506+056 : ;&EENEYRETHA

Difference between
Sep 23 and Sep 24

residual
(Evidence this object faded)

Observed in R band using Kanata/HONIR

We found that TXS 0506 was much luminous on Sep 23 comparing to the
previous observations. We observed the slow decline part of the optical flux.

The brightening the gamma-ray emission is observed, and Tanaka+
reported this observational fact. (Tanaka, Y. T. et al. ATel #10791)

International electromagnetic observations were
promoted by this report
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NEUTRINO ASTROPHYSICS

Multimessenger observations of a
flaring blazar coincident with
high-energy neutrino IceCube-170922A

3 ' The IceCube Collaboration, Fermi-LAT, MAGIC, AGILE, ASAS-SN, HAWC, H.E.S.S.,
s\ INTEGRAL, Kanata, Kiso, Kapteyn, Liverpool Telescope, Subaru, Swift/NuSTAR,
= “'ﬁr«; VERITAS, and VLA/17B-403 teams*{

" NEUTRINOS

AR LWL The IceCube Collaboration et all.,

of an astrophysical neutrino

S Science 361, 146 (2018) 20185F7 A 13
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IceCube-170922A €0t
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Tomo-e Gozen Z{EH /=
ILREFZEFEIRKRY —NA

From Sako-san’s slide

<————— 7TF (1.2m), 47 deg? (2016-)

Tomo-e Gozen
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Mosaic CMOS sensors
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FIG. 1.

Left panel: The choked jet model for jet-driven SNe. Orphan neutrinos are expected since electromagnetic emission from the
jet is hidden, and such objects may be observed as hypernovae. Middle panel: The shock breakout model for LL. GRBs, where
transrelativistic shocks are driven by choked jets. A precursor neutrino signal is expected since the gamma-ray emission from the shock
breakout occurs significantly after the jet stalls (e.g., Ref. [26]). Right panel: The emerging jet model for GRBs and LL GRBs. Both
neutrinos and gamma rays are produced by the successful jet, and both messengers can be observed as prompt emission.



miEFhEL U CHAllENS ?

- MITSUME 'f.elescope (Akeno)

o
4!55
N

 Tokyo Institute of Technol gy

Kyoto University « » Saitama University

*e 1

—
.

Nishi-Harima Astronomical Obs: ervaw; ‘!‘ ’ — Ok ayama Astrophysical Observatory Y < 2'0
*¥ University of Hyogo S NAOJ o~
4 .

(8]
-
r": VERA Iriki Station * Higashi-Hiroshima Observat ory 2] 1-6
Kagoshima University « Hiroshi o
—
L 14
.
-~
ol lag )
Ishigakijima The University of Tokyo South Af c 1 2
Astrol nom cal Obs ervat ory LIIPN Atacama Observatory .\ Astronomical Observatory, o .
oif Project Nagoya University u

A ;

EETHNIETBFEDEE %M (C
7% A BE

- 3.8m KOOLS-IFU z~0.07 2 E £ CT®D
BL SNe/ Yt AIEE ?

Broad-lined "Type Ib’ SN 2016coi

YN++

wa\ /\N%

Hel

Fell

Hel
Sill Coll

Hel

NalD ’ olcall

SYN++ (Hel N) ——
SYN++ (Hel Y) ———

| 12au 1504

7000 8000 9000
Rest wavelength (A)

Yamanaka et al. 2017, ApJ

5000 6000



IceCube 181023-A

GCN 131653
A—=J)L7S— b 1H5REF20185F10H23H 16h38m11s

EHE (Extremely High Energy ) event
-> IceCubeT hSWVOUBREUTHAIENDZ =1 — KU/ (>10 Pev)
-> HESE(CEERTIEREREMNF L

{7 : RA +17h 59m 21s, DEC -08d 53' 10" (J2000),
fIERTERZE : 17.50 arcmin (~50% radius)

-> IRz NI $HTULVD... (18.9887° 7.3363°)
-> i Galactic extinction (Av=3.0; Schlafly et al. 2011)
-> UM U. 2BEEBROSHAOVIC DI S —EEHEICRKAEL



3FGL J1804.5-0850

GCN 23375 (20184F10H23H 19838 U—Fa1L— )
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Kanata R+Ks 09:09:51-10:25:58 (Oct 24), 0’ R=19.6 and Ks=15.5 mag (Oct 24);
09:14:19-11:04:35 (Oct 25) R=19.8 and Ks=15.5 mag (Oct 25).

Nayuta J+H+Ks 09:11:57-10:14:49 (Oct 24), 2.7 J=18.1, H=17.6 and Ks=16.6 mag (Oct 24),
08:45:42-10:24:05 (Oct 25) J=19.3, H = 19.0, and Ks = 17.9 mag (Oct 25).

IRSF J+H+Ks 18:06:57-18:43:08 (Oct 24), 7.7 J=19.4 and H=18.9 mag (Oct 24),
18:06:20-18:31:12 (Oct 25) J=19.1, H=18.6, and Ks=18.1 mag (Oct 25)
40cm I 09:17:19-11:26:42 (Oct 24) 10’ Ic=18.2 mag

09:08:37-11:27:23 (Oct 25)



IceCube 181023-A €MD&
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Summary
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Follow-up of transients
discovered by “Tomo-e Gozen”

Discovery

. Photometry
<™ (polarization)




The first source of high-energy neutrinos o »

Follow-up detections of IC170922 based on public telegrams
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https://www.youtube.com/channel/UCghypTo6SWmisbbVBmUfINA
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lceCube collaboration et al. 2018
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