
1

SAC Report

Tomoki Morokuma (SAC chair) on behalf of Subaru SAC

Astronomy Research Center (ARC), Chiba Institute of Technology



2

Committee Members (2022.9-2024.8)
SAC Member

(*)INAMI, Hanae (Hiroshima U.)

IONO, Daisuke (NAOJ)

(*)ITOH, Yoichi (Hyogo U.)

KAWAKITA, Hideyo (Kyoto-Sangyo U.)

KOMIYAMA, Yutaka (Hosei U.)

MATSUOKA, Yoshiki(Ehime U.)

(*)MORIYA, Takashi (NAOJ)

MOROKUMA, Tomoki (Chiba Institute of Technology)

OASA, Yumiko (Saitama U.)

OGURI, Masamune (Chiba U.)

SATO, Bun’ei (Science Tokyo)

SHIMONISHI, Takashi (Niigata U.)

WADA, Takehiko (NAOJ)

UEMURA, Makoto (Hiroshima U.)

chair

vice-chair

Ex-officio (TAC)

(*): until August 2024

Observers

MIYAZAKI, Satoshi (Director) 

HAYANO, Yutaka (Subaru)

KAMBE, Eiji (Subaru)

(*)YAMASHITA, Takuya (TMT)

(*)AOKI, Wako (TMT) 
(*)SEKIGUCHI, Kaz (NAOJ)

SANDERS, Dave (UH)



3

Committee Members (2024.9-2026.8)
SAC Member

(#)INOUE, Akio (Waseda U.)

IONO, Daisuke (NAOJ)

(#)KAWABATA, Koji (Hiroshima U.)

KAWAKITA, Hideyo (Kyoto-Sangyo U.)

KOMIYAMA, Yutaka (Hosei U.)

(#)KUBO, Mariko (Tohoku U.)

MATSUOKA, Yoshiki(Ehime U.)

MOROKUMA, Tomoki (Chiba Institute of Technology)

OASA, Yumiko (Saitama U.)

OGURI, Masamune (Chiba U.)

SATO, Bun’ei (Science Tokyo)

SHIMONISHI, Takashi (Niigata U.)

(#)TADAKI, Ken-ichi (Hokkai-Gakuen U.)

(#)TOMINAGA, Nozomu (NAOJ)

WADA, Takehiko (NAOJ)

UEMURA, Makoto (Hiroshima U.)

Observers

MIYAZAKI, Satoshi (Director) 

HAYANO, Yutaka (Subaru)

KAMBE, Eiji (Subaru)

(#)KOYAMA, Yusei (Subaru)

SANDERS, Dave (UH)

chair

vice-chair

Ex-officio (TAC)

(#): from September 2024



4

Major Discussion Items in Subaru SAC Since Subaru UM FY2023
PFS (Day 3)

Prime Focus Instrument Observing Runs (Day 3)

Rubin/LSST PI/JA selection

Roman-Subaru Synergetic Observations (Day 1) 

ToO (Intensive Proposals, Day 2)

Subaru Follow-up for Super-Kamiokande supernovae

Subaru 3 (Day 3)

Discussion w/ TMT-JSAC (Day 3)

Code of Conduct

Observing Night Compensation for Telescope Trouble in 2023

Removal of AG/SH Unit from NsIR

Guideline for Lossless Data Compression

Dates of Subaru UM

Dedicated session & discussion time
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Prime Focus Spectrograph (PFS)
PFS Session on Day 3

PFS-SSP proposal was fully approved in September 2024 (as requested). 


“COSMIC EVOLUTION AND THE DARK SECTOR: A PFS SSP FOR THE SUBARU 
TELESCOPE” (PI: Hitoshi Murayama)

360 nights as requested

Will start from S25A (March, 2025)

All the open-use proposals are required to explain any overlap w/ SSP. 


PFS Community Filler program (once in a year) scheme

Mutual review was done for the first time (see TAC Report)

Proprietary period: 18 months (same as that for normal proposals). 

International call w/ "10% cap”


Two SAC members (Oguri & Morokuma) joined the PFS open-use readiness review 
in July 2024. 



6

Roman-Subaru
In SAC, led by Y. Matsuoka. 

100 Subaru nights will be used for synergetic observations. 


Agreement between JAXA-NAOJ. 

Discussion in Roman talk (by Sumi-san) (Day 1)

Likely to start from 2027

Rubin/LSST
Selection procedure for PI/JA was completed. 

Rubin/LSST current status will be introduced by Y. Utsumi on Day 3. 
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“ToO” proposals
Subaru SAC suggest that “ToO Intensive” Proposal scheme will be implemented 
from S25B semester (i.e., next CfP). 


Dedicated discussion time on Day 2

“1-hour unit ToO” for HSC queue was approved and will be adopted from S25A. 

Prime Focus Instruments: How to Determine “HSC or PFS”
Discussion led by A. Inoue

Two prime-focus instruments for the first time for Subaru


Related to PFS-SSP time allocation (# of PFS-SSP nights) 

Discussion on Day 3

Discussion w/ TMT-JSAC
Included in NAOJ director’s advisory matters to Subaru/TMT SACs. (Nov. 2024)

Started discussion (July & December 2024) led by D. Iono (NAOJ, Subaru SAC) & S. 
Nishiyama (Miyagi University of Education, TMT-JSAC)

TMT Session on Day 3
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Figure 9. Detection prospects and strategies of the plateau signal of Galac-
tic CCSNe. The top histogram shows the dust-attenuated plateau magnitudes
with their respective percentage of the total CCSNe; 1.2 and 24.5 per cent
fall beyond the magnitude range shown. The optical magnitudes of the SBO
emission are also similar to the plateau magnitudes (the SBO emission is
likely to be fainter by about 1 mag; Tominaga et al. 2011). The bottom panel
shows the typical magnitude ranges and fields of view (FOV) of various opti-
cal telescopes: ASAS-SN, Blanco, CFHT, Evryscope, LSST, Pan-STARRS,
Subaru, and ZTF (shaded rectangles), as well as the naked eye (left-pointing
arrow). See the text for details. The error circle in CCSN pointing from
the CCSN neutrino burst, for Super-K with and without Gadolinium, are
represented by the horizontal dashed lines and labelled.

even with the largest (8 m) optical telescopes. A further 9 per cent
will be ∼20–25 mag, and require a 4–8 metre class telescope, while
the dominant 40 per cent with ∼5–20 mag will require 1–2 metre
class telescopes.

The SBO emission in the optical wavelength is similar to the
plateau brightness (the SBO is expected to be fainter only by about
1 mag), and thus, the upper panel of Fig. 9 roughly captures the
brightness distribution of the SBO emission. Since the duration
of the SBO emission is only about 1 h (see Section 2.3 and Ap-
pendix A1), continuous monitoring within the error circle is critical
not to miss the very first SBO signal. Therefore, the positional de-
termination by neutrino should be good enough compared with the
sizes of field of views, which depends on the apertures of telescopes.

The bottom panel of Fig. 9 shows field of views of telescopes as a
function of typical magnitude limit. When the optical magnitude is
brighter than ∼15 mag, the early detection is feasible thanks to the
wide field of views of small-aperture telescopes. However, fainter
cases are more challenging since there is no >1 m telescope with a
field of view larger than ∼6◦ diameter (green, blue, and red regions
in Fig. 9). Therefore, position determination better than 6◦ diameter
is critical. To this end, the improved capability of a Gd-doped Super-
K (SK-Gd), which enables the localization within 3◦ diameter for
CCSNe at the Galactic Center, would be highly impactful.

Furthermore, it must be emphasized that the optical transient
may follow the neutrino burst in as short as a few minutes for a
collapse of a compact Wolf–Rayet star progenitor. We conclude that

pre-arranged follow-up programmes will have an important role to
play in securing the rise of the optical transient.

4 EX T R E M E LY N E A R B Y SU P E R N OVA E

4.1 Neutrino

An extremely nearby CCSN opens new probes of the core-collapse
phenomenon. An example is the detection of pre-CCSN neutrinos
arising from silicon burning (Odrzywolek et al. 2004). Neutrinos
are generated by nuclear processes, including beta decay and e±

captures, as well as thermal processes including plasmon decay and
pair annihilations (e.g. Misiaszek, Odrzywolek & Kutschera 2006;
Patton & Lunardini 2015). The beta decay and pair annihilation
yield O(10) MeV neutrinos, which can be detected by Hyper-K out
to several kpc (Odrzywolek et al. 2004), and ≈660 pc with 1 kton
KamLAND (Asakura et al. 2016). This will provide information
about the pre-collapse progenitor (Kato et al. 2015) and act as an
advanced warning of an imminent core collapse.

4.2 Gravitational waves

The detection of a GW from an extremely nearby CCSN is easy
for advanced GW detectors such as aLIGO, adVirgo, and KAGRA.
As an example, we perform simulations of the reconstruction of
the GW from Betelgeuse, which is known to be in a late stage of
stellar evolution and going to explode as a supernova within the next
million years. The right ascension and declination of Betelgeuse is
5.9 h and 7.◦4, and the distance from the Earth is 197 pc. We adopt
the GW signal of our long-term simulation to be the signal from
‘Betelgeuse supernova’. In our 2D model, only the + mode of the
polarization of the signal is considered. The generation of simulated
data and the analysis is almost same as in Section 3.2 except that the
data segment is set to 14 s, so that the signal is in one data segment
for simplicity.

In the upper plot of the Fig. 10, the red and blue plots represent the
injected gravitational waveform and reconstructed time series sig-
nal, respectively. The reconstructed signal is shown to be matched
with the injected waveform pretty well. The middle and bottom pan-
els show the spectrogram of the reconstructed signal in a different
time-scale. To generate the spectrogram, we set the data length of
the fast Fourier transform to be 20 ms. In remarkable contrast to the
Galactic Center event (the right-hand panel of Fig. 5), such an ex-
tremely nearby supernova clearly presents time-evolving features.
The main component at the early phase, spreading around [100–
700] Hz, corresponds to the prompt-convection signal and disap-
pears until 100 ms after bounce. Then a monotonically increasing
component appears, accompanied with a subsignal around [200–
300] Hz. The increasing feature is well fitted by the Brunt–Väisäla
frequency at the PNS surface (Müller et al. 2013). The subsignal
would be originated from some hydrodynamical instabilities like
SASI (Cerdá-Durán et al. 2013).

We inspect the detectability of these features in the same manner
as in Section 3.2. The left- and right-hand panels of Fig. 11 present
the SNR in time–frequency pixels of the first 1 and 8 s, respec-
tively. In the first 1 s, the signals from the prompt-convection are
clearly detectable with SNR > 100. The post-prompt-convection
signals become outstanding at ∼200 ms. There are some spots with
SNR 10–100 up to ∼800 ms. Thereafter, the GW energy is dis-
tributed to broad-band frequency regions and the energy of each
time–frequency tile decreases. The reconstructed signals, however,
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Figure 8. Top-down view of the Milky Way Galaxy, coloured by the expected CCSN plateau optical magnitude (left-hand panel) and NIR magnitude (right).
The SBO emission is fainter by 1–2 mag than shown. The Earth is positioned at (x, y) = (−8.5, 0) kpc. The NIR magnitude is always bright enough (!0 mag)
irrespective of the location of the CCSN. On the other hand, the optical magnitude has a wide range depending on the location. Especially, the optical brightness
of a CCSN at the opposite end of the Galaxy is significantly affected by dust extinction since the line of sight to the CCSN traverses more dusty regions (orange
and red colours). The white dashed and grey dashed circles represent constant distances from the Earth and the Galactic Center, respectively. The circles are
labelled by their radii, as well as the percentages of the Galactic CCSN rate that they contain. For circles centred on the Earth, the pointing accuracy that can
be achieved by Super-K (SK) or Super-K with Gadolinium (SK-Gd) for a CCSN at the circumference is also labelled.

that Fig. 8 can also be used as the brightness distribution of the SBO
emission if optical and NIR magnitudes are shifted down by about
1 and 2 mag, respectively.

The expected observed light curves for CCSN events at R < Rd,
which corresponds to about 27 per cent of Galactic CCSNe, are
shown in Fig. 7. The dashed (red) line shows the brightness of the
most probable case and the hatched region covers the range of half-
maximum probability. As shown in the figure, the optical brightness
is significantly affected by the extinction.

In contrast to the optical brightness, the NIR brightness is less sig-
nificantly affected by extinction because extinction is much smaller
in NIR, AK ∼ 0.1AV. Even in the worst case, the brightness at the
plateau phase is as bright as 0–1 mag. This can be observed with the
preparation of NIR telescopes/instruments usable for very bright
objects (see discussions by Adams et al. 2013).

3.4 Multimessenger observing strategy

As emphasized in Adams et al. (2013), neutrinos provide crucial
triggers to address important questions of IF astronomers should
look for a Milky Way CCSN, WHEN they should look, and WHERE
they should look. Using our CCSN model based on a long-term
numerical simulation, we follow the time series of events following
a core collapse. We emphasize the new insights gained when GWs
are included in the discussion.

To alert the community IF one should look for a Galactic super-
nova, an alarm system called the SuperNova Early Warning System
(SNEWS) is in place (Antonioli et al. 2004). The system consists of
a network of neutrino detectors that triggers an alert when multiple
detectors in different geographical locations report a burst within a
certain period. The system is rapid as it does not require human in-
tervention. The Super-K detector is large enough that a core collapse
in the Milky Way will yield a high statistics neutrino burst detec-
tion (Abe et al. 2016). EGADS (Evaluating Gadolinium’s Action

on Detector Systems), is situated next to Super-K and is planned
to be developed into a neutrino burst monitor that reports a burst
within the 1-min mark while minimizing both false positives and
false negatives (Vagins 2012; Adams et al. 2013).

Acquiring accurate timing information is important for improving
the sensitivity for the detection of GWs. Since the coherent network
analysis does not assume a priori information about a waveform,
data which do not contain GWs cause degradations for detection.
The accurate timing information of core bounce will thus enable
one to avoid such data. The neutrinos provide timing information
with 1σ uncertainties of ∼10 ms, and therefore the GW search can
be started 10 ms before the time indicated by the neutrino obser-
vation (hereafter referred to as tn). The first strong amplitude of
gravitational waveforms from a CCSN is known from numerous
simulations to be driven by prompt-convection, and peaks within
some 60 ms after core bounce (e.g. Müller et al. 2013). The GW
analysis time window can therefore be set to [−10, 50] ms from tn,
corresponding to a bounce time range of 0–60 ms. This procedure
improves the maximal SNR of the prompt convection GW signal
pixel from ∼3.5 to ∼7.5 (Fig. 6). Hence, with the coincident ob-
servation of neutrinos and GWs the detection of the GW can be
claimed from the CCSN at the Galactic Center even for the case of
our non-rotating progenitor.

Similarly, acquiring accurate pointing information critically im-
pacts the feasibility of rapid electromagnetic signal follow-up
(Fig. 9). As discussed above, detections in NIR wavelengths is rel-
atively straightforward, i.e. it is almost always brighter than 5 mag.
Such a bright emission can be detected with a small-aperture tele-
scopes, whose field of views are sufficiently large in general.

In optical wavelengths, however, the expected dust attenuation
makes the early detection of the EM signals challenging. The upper
panel of Fig. 9 shows the brightness distribution of the plateau emis-
sion in optical. Approximately 25 per cent of Galactic CCSNe will
have apparent magnitudes >25 mag, which is difficult to observe
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Subaru Follow-up for Super-Kamiokande-Discovered Supernovae
Request from SK group for Subaru follow-up of very nearby supernovae (up to 
LMC/SMC) with neutrino detection with Super-Kamiokande (SK) with Gd. 

Dedicated WG summarized possible observing strategies w/ Subaru. 


Before possible counterpart discovery: wide-field survey, img/spec of B/Y/RSGs

After possible counterpart discovery: img/spec monitoring


Observatory will make a scheme for such quick follow-up observations for 
historical super-rare super-important events. 

Nakamura+2016

optical NIR

Subaru
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Subaru 3
Workshop in August 29 & 30, 2024

Other observatories (incl. Keck, Gemini) issued 30-40-page books for their future. 

The Observatory & SAC suggest that we write a dedicated document.


For astronomers & top-level decision-making personnels

Discussion time on Day 3

Keck 2035 

The W. M. Keck 
Observatory 
Strategic Plan 

Strategic Scientifi c Plan for 
Gemini Observatory

Ministerio de
Ciencia, Tecnología
e Innovación Productiva

Presidencia de la Nación

July 2, 2019

Prepared by: Gemini Observatory

Approved by the Gemini Board of Directors at their May 2019 meeting.

Subaru?

https://sites.google.com/faculty.gs.chiba-u.jp/subaru3workshop2024
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Code of Conduct (CoC)
See Subaru UM FY2024 CoC page. (following NAOJ’s CoC)

Related activity has started as a task force in ASJ (PI: Dr. Yuko Mochizuki@RIKEN). 

SAC encourages any Subaru-related collaborations to define their own CoC. 


HSC-SSP CoC: https://hsc.mtk.nao.ac.jp/ssp/code-of-conduct/

NAOJ CoC: https://www.nao.ac.jp/en/about-naoj/organization/code-of-conduct.html

Miscellaneous
Observing night compensation for the telescope trouble in 2023 was discussed 
and all the student-PI & SSP (IRD) programs were compensated (allocated). 


Discussed in Subaru UM FY2023. 

Removal of AG/SH unit from NsIR was approved. 

Policy about lossless compression of raw data (incl. past data) was approved and 
the observatory has started implementing the data compression system. 

Subaru UM in a different season?

https://hsc.mtk.nao.ac.jp/ssp/code-of-conduct/
https://www.nao.ac.jp/en/about-naoj/organization/code-of-conduct.html
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Summary
Discussions on scientific operations of Subaru telescope to maximize its scientific 
outputs
See also Subaru SAC minutes (only in Japanese)

https://subarutelescope.org/Science/SACM/j_index.html
Please feel free to talk to SAC members for suggestions, thoughts, or anything 
relevant to SAC. 

https://subarutelescope.org/Science/SACM/j_index.html

