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Subaru Telescope Time: 2023 (1/7/2023 - 1/4/2024)

Operation

CYZOZB 17.9% volcanic activity

Bad Weather (high humidity &
high S02), ...

47.6% OQObservation

M1 trouble (29.6%)
Az faults (LCU trouble),
actuator trouble, ...

B Weather m Others m Instrument m Telescope M Gen2 M Operation W Observation

HSC filter stuck, ...



Incidents on Primary Mirror



1. Incidents that ocFrem riefing Sessions for abservers (2023/12)

T iaslmE

abnormalities and/or damages (1/4) =

* Three incidents occurred during the annual maintenance of the Subaru
Telescope from September 11 to September 25.

* We pointed the telescope near horizon to inspect the positions of the limit
switches of the elevation axis on September 15, 2023. After inspection, an
excessive load was applied to the three fixed points, when we pointed the
telescope to Zenith. Then, the load sensors of the fixed points showed abnormal
values, after we activated the telescope’s actuators.

* On the same day, a part of the primary mirror cover opened by its own weight
and was damaged during the above maintenance work. On September 19, 2023,
a metal part (gear rail) fell and damaged the surface of the primary mirror
during the repair work of the primary mirror cover. (Similar damages on the
primary mirror occurred in the past and have been repaired. We also found
minor scratches on the mirror surface that may have been from a different
cause related to this incident. The repair of the damage on the mirror itself is
possible. Still, since the primary mirror is a fragile material, it is necessary to
carefully examine the repair method, the finished shape, and the strength
analysis of the repaired mirror, as well as to conduct the repair work safely on
telescope site in Hawaii.)



1. InC|dentS that OC From Br'iefing Sessions for observers 2021)

abnormalities and/or damages (2/4)
(abnormal values at the fixed points)

The supporting system of the primary mirror has 261 actuators (open black
circles) and three fixed points (filled blue circles).

The load sensors at the two fixed points (open red circles) indicated the
abnormal values.

The top view of the primary mirror

o are the positions of the actuators
fixed point #8-61, normal value

X fixed point #8-62
smaller value by
700N

fixed point #8-63
smaller value by
3,000N




From Briefing Sessions for observers (2023/12)

1. Incidents that occurred and resultant
abnormalities and/or damages (3/4)

(damages on the primary mirror)

NEFTIS '
M .= optical
Gear rails, which is felled on the Ry {—.- axis
mirror, are used to slide ventilation L
d ‘ 2nd impact point ‘ the position
oofrs. where the gear

‘ rail found

fixed point #8-63

Repair work was being conducted
with the mirror cover (U-3C) in full-
open position. When we tried to
remove the motor to re-install the
ventilation door, the gear rail
dropped onto the primary mirror.

position of the gear rail
when U-3C is full open

We have found two major impact points.

U-3C (full-open
position)




From Briefing Sessions for observers (2023/12)

1. Incidents that occurred and resultant
abnormalltles and/or damages (4/4)

(damages on the primary mirror)

The top view of the primary mirror

Primary damage O are the positions of the actuators

Location : About 180mm from the
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Possible Recovery Schedule  This schedule is not final. Do not distribute.

Nov Dec Jan Feb

Load cell at
o9 thCee ; 4- 11-22 MELCO started the work earlier.
<+—>< >
fixed points MELCO Done
22-2
<« Optics Vendor
M1 Treatment Preparation by Subaru
M1 clean-up and an actuator
detachment
Final Check-up <«->  Subaru/MELCO
(PA, MA etfc)
TUE additional

adjustments
11



peration
&2 Telescope Time Statistics in 2021 NAC

Observatory of Japan

CY2021

Subaru Telescope Time : 2021

21.5%

Bad Weather

Observation

Slip-ring,
Main shutter
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Subaru UM 2021

Presented by Yoshida-san in FY2021



Operation
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Operation

Subaru-Keck exchange summary
We exchanged ~5.0 nights / semester with Keck.

# 5.5n (522A),4.5n (522B), 5.0n (S23A), 5.0n (S523B)

Subaru > Keck Keck = Subaru
(approved in S22A/S22B/S23A/S23B) (approved in S22A/S22B/S23A/S23B)
m DEIMOS
m OSIRIS % = 16%
= LRIS DEIMOS 280
m MOSFIRE 16%
m NIRSPEC NIRSPEC SCEXAO+
m KCWI OSIRIS 16%
m NIRC2
m HIRES

MOSFIRE

m HSC
m SCExAO+




Operation

Subaru-Gemini exchange summary

Subaru 2 Gemini Gemini 2 Subaru
(approved in S22A/S22B/S23A/S23B) (approved in S22A/S22B/S23A/S23B)

19%

MAROON-X

m GMOS(N)
m NIFS
= GMOS(S)
m FLAMINGOS-2 m HSC
m GNIRS m HDS
m Maroon-X m SCEXAO+
N (proposal) = 4.8 /semester N (proposal) = 5.8 /semester
N (approved nights) = 4.5 n/semester N (approved nights) = 8.1 n /semester

# This large difference reflects our strong action to reduce
the imbalance between Gemini-Subaru exchange.



Operation

Subaru-Gemini exchange summary

15.00 t cumulative Subaru users used ~15 nights .
imbalance more than Gemini users !
(back in ~2021)
mG
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mGP
mFL
=G5l 0.00
mZo Now almost zero imbalance !
lGl] Thank you for your understanding.
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# This large difference reflects our strong action to reduce
the imbalance between Gemini-Subaru exchange.



Telescope

major summit work plan for 2022 - 2024 (as of 1/8/2024)

Items that require down time

2024

Facility

TUE2; éxtra time?

chillers upgrade

TBD: AZ/EL
TBD: Mirror re

I_> .

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
dome A/C replacement
2022 S I
.......................... >
M1 recoating facility overhaul Telescope Down
lllllllll 1lllllllllllllllllllllllllllllll EEEEEEEEENEEEEEEEEEEN llllllllllllllllllllrlllllllllllllllllllllllllllllllllllllllll
dome A/C re placemqnt (completion date: TBD)
2023 b P 4 ........................ >
Annual Elec & Mech Mainte TUEZ2; 10 weeks (no TUE for the first 1.5month)
I
@ R EEE IR KRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEgEEEEEEEEE
PES Fhacility cHillers upgrade (7} 2023- 3/2024 no DT in S23B)
— = (- — — —-.-h—.—-—.—-—‘--—.-;---> Q= = - P
!
ez = Telescope Down , A
Main shutterisensor rgplacempnt (~ no DT)
T e T TT LI >
dome A/C replacement TBD } Dome drive syst‘!em renewal

(~6 days x 2 times DT in S24B)

|
— >

Hlnspectién for hyﬂraulic s*ystem overhaul (2-3 weeks DT in Sep?)

drive system mamtenance (in FY2¢24 or Iater
roating s!ystem overhaul dnd M3 récoatmg (in FY2024 ; no DT)
TBDi. Dome ?xterlor linamtenalmce (in FY2024 ; no DT)

a month DT?)

¥
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Development

- New laser

- Test of TBAD is being planned. Until it becomes operational, human
will be allocated to watch airplanes.

. PFS

- Commissioning observing scheduled in Oct and Dec were canceled
due to the M1 trouble.

- Start of open use slipped from S24B to S25A

- Commissioning run will resume from Mar. 2024

- GLAO

- Next milestone is the FDR

18



Science nghllgh'f Subaru Press/Web Release 2023

1. Discovery of the Largest-class Monster Supercluster of Galaxies 5.5 Billion Light-Years Away (Jan. 19)
2. Direct Imaging Uncovers a Giant Planet-Like Brown Dwarf in the Hyades Cluster (Jan. 23)

3. A Tale of a Tail: A Tidally-Disrupting Ultra-Diffuse Galaxy in the M81 Group (Jan. 26)

4. 12 New Jovian Moons Discovered (Feb. 12)

5. Al Finds that First Stars were Clustered Together (Mar 12)

6. How to See the Invisible: Using the Dark Matter Distribution to Test Our Cosmological Model (Apr. 3)
7. Subaru+GTC Collaboration to Target Gravitational Wave Events (Apr. 12)

8. Subaru Telescope Images, Weighs, and Tracks Massive Benchmark Exoplanet (Apr. 13)

9. Galactic Recycling Confirmed in Ancient Galaxy (May. 31)

10. Signature of Very Massive First Stars Recorded in a Milky Way Star (Jun. 6)

11. Survey of Star Masses in Early Universe Analog (Jul. 5)

12. A Joint Team of Astronomers and Citizen Astronomers Addresses Mysteries of Galaxies! (Oct. 9)

13. "A New Lens" into the Universe's Most Energetic Particles (Oct 11)

14. 10 Billion Year, 50,000 Light-year Journey to Black Hole (Dec. 3)

Solar system Exoplanets Stars Galaxies Cosmology

19 from Ishii-san's list



Publications

Annual publications per telescope
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167 papers in CY23
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Year from operation start



Impacts

KWFI on Keck — maintaining leadership

Impact of wide-field imagers — (plot credit Hilton Lewis, Dennis Crabtree)
KWFI will help Keck maintain its leadership in the era of 30m-class telescopes
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from KWFTI presentation by Jeff Cooke
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Annual Budget

(D Supplemental Budget from MEXT(SB) for natural disaster
KEEIREEFEIETSR)
2)Dome A/C renewal from MEXT 02 HE F—LZHTH

(3)SB for remote observation & recoating system overhaul
fAEFE RRENATL, ZEEEWE - X8
@SB for GLAO development #TFE GLAOERE

2500

Salary of NAOJ permanent
staff is not included

&) SB for AZ/EL refurbishment and chiller renewal
FLEFE AfiaEadiE 77 —FFH
® AZ/EL refurbishment #HEEEME AHfefEmiE

(@SB for dome drive sys refurbishment and TUE overhaul
BIEFE F—LAHE A7 LHE, TUERF —/N—F—IL

@SB for base A/C renewal #HIEFE |LEEHEIN
(@SB for PFS, GLAO development #HIEFE PFS:iE/GLAOFH R

D PFS, GLAO development

7fE|]'om_MEx; - E‘Z(r)r]i%nit% ka/l_';% @m | HRERE PRSRE/GLACEIRE
VT 4 TF] A ds RIS
HER s o) 281 ‘8 i SB for GLAO development
501 ()166 380 EBEFE GLAOKIHE
2000 @ @ SB for recoating sys repair,
297 659 @ D 153 dome drive & leakage repair
313 355 @ WETE RELEIE F—L
300 235 WE S, F— LSEERE
> 1500 181 . PFS, GLAO Development
= 322 from Mitaka HQ
£ 165 1 39N prs,GLAOAT OV T & MRS
k= \ 126
T 200 249
2 1000 | 1949
1690 1690 1649
1217 1283 %f#g;“lg!g é%erations
500 1017 1017 983 983 T
0 -
Fiscal Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 N
ERaSEOYe  31p 120 108 111 111 109 106 112 135 143

Support from the funding agency is steady but ... 22



Breakdown of Annual Budget
Regular budget of Subaru, PFS and GLAO A project

FY2021 FY2023

Common
Personnel Expenses Personnel

Expenses Expenses

Common
Expenses

Total: 15.6 oku JPY Total: 15.4 oku JPY

Amount is almost the same but ...



Operation Budget Summary

Government support is steady but the exchange rate
and the inflation is continuously reducing the degree
of freedom of operations.

Potential impacts on:
Implementation of unmanned night operation
Travel support to student PI

Reduction of electricity bill is urgent.

Identifying international partners is crucial.

24



