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TELESCOPES OF THE OISTER OBSERVATIONAL TARGETS OF THE OISTER

Focusing on the multi-messenger astronomy and time-domain astronomy, we have
observed various targets including gravitational waves, neutrino events, supernovae,
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Multi-messenger and relevant astronomy
: promoting by OISTER

Fig. 2 Wide variety of objects for the OISTER observations (left) an
white papers published in 2021 (right). ,
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Fig- 1 Observatorles Operated by the OISTER (9 Un|VerS|t|eS and NAO\]) 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 rbfb q,d\'b‘ q,d\c? rb&b r@{'\ qu‘& rié\? f],& q’éﬁ’ Synergy between high time resolution observations and spacecraft observations

m SN XRB GRB SSO = AGN Year of solar system

B FRB M Flare star ECV H IceCube ] Exoplanet A search for the non-water ices on the icy moons of Jupiter
B Variable star B YSO GW Transient phenomena of small solar system bodies

Fig. 4 Number of the

. Fig. 3 Number of the OISTER refereed papers resulting o |

MULTFMESSENGER ASTRONOMY: FOLLOW-UP gl from the OISTER projects V4
OBSERVATIONS OF GRAVITATIONAL WAVES

Follow-up Observations of GRB211211A

Many telescopes of the OISTER are participating in the Japanese collaboration Troja et al. 2022
for Gravitational-wave Electro-Magnetic follow-up, J-GEM, conducting optical : h *x Some of the OISTER telescopes are
and infrared follow-up observations of gravitational waves (GWSs). 2 conducting immediate observations of GRBs.
o B * The MITSUME Akeno 50cm telescope
I FOUOW—UP Observations of GW170817 - observed GRB 211211A starting 0.24 days
after the Fermi trigger (GCNC #31217).
I v—==1" % The J-GEM observed AT2017gfo/SSS- S ) * Despite the long duration of GRB211211A,
ST IO S T 17a, the optical counterpart of i — observations in ultraviolet to near-infrared
g 8§t i +.1" % GW170817, which was caused by a iz suggest that it can be explained by a
5 ° ) ; K —— = binary neutron star (BNS) merger and | 35 kilonova from the merger of compact objects
ol C ~ ] 2 resulted in the only optical counterpart e (Troja et al. 2022, Nature, 612, 228). The
5 | i I 2 observed to date. Fig.5 Multicolor light curves MITSUME contributed to this result through
oL .. * The observed light curve can be compared to models’ predictions of a optical observations.
' Utsumi et al. 2}01:7 e understood by kilonova model. kilonova (solid Ii_ne) In addition tp the
[ 1 % The near-infrared data were mainly | non-thermal emission (dashed line). I
E Ll cguman & *,, 0 taken by the IRSF telescope
A IH . in Sutherland, South Africa,
S T S participating in the OISTER.

Days after GW170817

EDUCATIONAL ACTIVITIES

To nurture highly-skilled youths by offering opportunities for undergraduate/master/
Ph.D. students and Postdocs to engage in not only extensive science activities but
also productive educational programs including on-site observations and
Instrumentation experiences. We have been conducting a variety of educational

Fig. 6 Light curve of the optical counterpart

56”_)( 56" programs such as short-term stay training, workshops, and various seminars.

optical z band: Subaru/HSC o

near-infrared H, Ks band: IRSF telescope - Short-Term Stay Traintng Program -
Utsumi et al. 2017 Objective: Skill enhancement for students and researchers. Developing individuals

| | | who utilize their expertise while possessing a broad perspective and thinking abllities.
Target: Graduate students and Postdocs affiliated with OISTER institutions, who are
engaged in research in the optical and infrared observational astronomy.

Fig. 7 Three-color composite images from the J-GEM observations

—_— — — — e R
S S S’

- Follow-up Observations during the LIGO-Virgo O3 run | | ( Support Details: | - .
% Travel expenses provided for the stay, limited to the domestic travel
) ¥ W e owmmrg T * Telescopes of the OISTER % Basic instruction related to observation and analysis, and equipment and system
v 16- v v: k:@:z:: M=0.05M, Yz =0.30-0.40 COndUCted Observatlons Of \ deve|opment
O V% == _cocoon I I I I
.é ;?’ B pofEaill v candldat_e gifx'esr:'\’t ';h'gtgiﬁw Duration of Stay: Several days to about one week.
2.5 crror region mrough he .- ' Number of implementations: 21 cases from 2013FY to 2022FY
£ * During O3, the J'GEM observed * Spectroscopy: 9, Equipment & System Development: 5
o ; 23 GW events, focusing on NS+NS Polarimetry- 3 ,Ima - 4 ’
GE) 50 | and NS+BH(NS: neutron star , BH: Y2, Jing:
é black hole), where electromagnetic | S . - _ .
waves are expected.
ol S| Atmost 170 galaxies were Number of the degree holders related to the OISTER
0.0 0.2 0.4 0.6 0.8 1.0 opservedin a single event, ) Number of Degrees by Year
Time after event (days) S1904257 g — 2y - Bachelor
d . ] . . . :')‘ - L Mhals:;cer
| Sasadactal (202 Observations for GWs within 100 a ” i
\  FIg. 8 Limiting magnitudes of the J-GEM Mpc can be expected to result in | c 10|
observation during O3. detection | E ,
The '”?es are expectecllorgal\g/Jlnltudes of *x Observations are also ongoing - P R O A T
optical counterpart at pPC. during the O4 run. Year

- - — ~ — - Fig. 9
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