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Road blockage

;{:" & From July 16, the Maunakea access road has been blocked at the ﬁ ALL
s/ . junction between MKAR and Daniel Tnoue Highway by the o
ae '\ 4 protectors of Maunakea (protesters to TMT project). ' &ﬁ%
_...'JI!\E 1--. : 2_::_ E .
<%= @ All the observations.at Maunakea were cancelled from July 16 to  &* 7

August 9.

=0 1~ & Basic operations of the MK observatories were resumed from
= /& August9.

e
B : : . . \ % ;
= & MK observatories still need to tell access information including the
number of vehicles and arrival time at the junction to the law
e enforcement team or OMKM 1n advance (by 2 pm of the day

before).
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Earthquake

® 11/11/2019 6:35:52 AM
® ~11 km east-north-east of the Maunakea summit
& Magnitude 4.93 depth 32.6 km

& Shake level at the summit : “maybe 3 — 4 level on the Japanese
seismic scale (EE3 — 4).” Takagi san said.

Earthquake 2019-11-11 16:35:45 - 16:37:00 UTC

Acceleration, m/s/s

USGS seismometer at UKIRT
e Max. acceleration ~0.6 m/s"2
 Max. displacement ~2 mm ptp
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Influences to Subaru

The primary mirror support system was completely stopped. = It will
take two days to restore the system.

A part of the ceiling of the summit lounge was damaged.

Two elevators of the summit facility malfunctioned.

Now all the TelD1v people are concentrating on the IR secondary mirror
recoating and there is not enough manpower to perform both the
recoating and the telescope repair at the same time. Re-assemble of the
IR secondary mirror system was completed on 11/15.

It will take three days more to recover the telescope and install HSC.

Night observations from 11/11 to 11/19 were cancelled.
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FY2019 budget allocation by the

gove rnment
 We got 6M USD (6.612

]) supplemental budget (4
1IFF&) for 2019 and 2020.

* On the other hand, the government allocated 10M
USD (10.2{/2 ) for Subaru Operation.

 NAOJ will support 2M USD to fill the gap between
the government allocation and real operation cost

of Subaru.



FY2019 Budget

10K JPY

~ 100 USD Subaru Budget 2018 & 2019

20,000 18,977
18,000
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Subaru’s budget structure in 2019

Subaru Telescope
Operation & Maintenance

Subaru Telescope

Operation & Maintenance Subaru Telescope
Repair & Refurbishment Repair & Refurbishment
Instrumentation

(FY 2018)
PFS installation project

ULTIMATE-Subaru development
project

2019/11/17 Subaru Users Meeting 2019




FY2019 Budget

10K JPY
~ 100 USD Subaru Budget 2018 & 2019
20,000 18,977
18,000
16,000
14,000 12,453
12,000 2018 suppl.
budget
10,000 (HIEFE)
8,000
6,584 A-project
0,000 A-project (PFS) (ULTIMATE)
4,000
2,000 1,813 1,655
. s
2018 2019 2018-suppl PFS ULTIMATE
m RCUH M Electric power m NAOJ HR Computer B Telescope M Instruments
B MKSS & HP W Facility B Travel Expenses B Workshop B Mitaka B Other
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Repair of the main shutter of the
Subaru dome

¢ From June 25 to September 8

& The work was suspended from July 16 to August 11 due to the
road blockage

& The mechanical structure of the shutter slide system was replaced
with new one.
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IR secondary mirror recoating

¢ From October 23 to November 15

® The recoated surface was checked on Nov. 11 and found that 1t 1s excellent.

Reflectivity [%]

Before recoating
| Afterlrecoatiqg

L | L L L
900 1100 1300 1500
Wavelength [nm]
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mid- to long-range schedule for summit work

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Main Shutter Mech IRM2 Electr TCS
Tel/Dome < > —p > —p —>
test PIR SM1 cableB #1 PFI
2019 PFS <> @ G G
cableB #2-4 ?
—
IRM3 TUE2 Mech? dome rail ? M1 handling?  yps ?
— < B G > < > < >
dome flat Top Screen ? MDB ?
2020 test</U_S> SMZ< >SM.?. ? it Electr ?
> capasl ers> cectr:
M1 boggie ? M1 cleaning ? M1
) G — < >
Mech dome A/C
SM4 ? chiller s
2021 | G—) — ystem
remote obs.
2419/11/17 Subaru Users Meeting 2019 16
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Telescope Time Statistics

Subaru telescope time 1/25-11/14 2019

Weather
Other
Instrument
Telescope
B Gen2
Operation

B Observation
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NACJ

National Astronomical
Observatory of Japan

Number of publications

Number of Subaru publications
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'Gemirii-N/S
minimum 5 nights / semester

Astronomers set up telescope timeshare

Time swap between observatories points to closer collaboration among large telescopes.
Eric Hand

Nature

N \y
b !
AN
7
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. Keck/Gemini Time Exchange
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NAC J!

National Astronomical
Observatory of Japan

Keck-I/11
5-8 nights / semester

2019/11/17
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NACJ

Subaru Strategic Programs ks

& HSC SSP (2014 - 2020) 300+30 nights ongoing

¢ “Wide-field imaging with Hyper Suprime-Cam: Cosmology and Galaxy
Evolution”

2nd Public Data Release (2019 May)

https://hsc-release.mtk.nao.ac.jp

& IRD SSP (2019 - 2025) 70 (+100) nights ongoing

& “Search for Planets like Earth around Late-M Dwarfs: Precise Radial
Velocity Survey with IRD”

& PFS SSP (2022 - 2027?) 300 - 360 nights in preparation

& Large international PFS collaboration

Subaru Users Meeting 2019
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Subaru
Instrumentation

=4 Wide field (1.5 deg)
imaging

Wide field (1.3 deg)
multi object (2,400)

@ectroscopy )

ULTIMATE-Subaru
Wide field (20 arcmin)
high spatial resolution

(0.2 arcsec)

Precise radial velocity Infrared observation j
Subaru Users Meeting 2019
(2m/s) measurement
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NACJ

National Astronomical

New Instrument

IRD (InfraRed Doppler spectrograph)

& A fiber fed high-dispersion (R=70,000) NIR
spectrograph with laser frequency comb =»
precision of radial velocity measurement ~2
m/s in H-band

& Detection of earth-like mass planets around
M-dwarfs

& Science operation started in S18B.
& SSP started in S19A.

Subaru Users Meeting 2019 2019/11/17 23
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(Prime Focus Spectrograph) NAC)J

National Astronomical
Observatory of Japan

(under development; science operation from 2022)

A fiber fed multi-object spectrograph attached to the prime

focus of Subaru
2,400 fibers FOV: 1.25 deg? _. T

Arange: 0.38 — 1.26 pym Fiber connectors | QD rotrument
Spec. R: 2,300 — 5,000

Sensitivity - ¢ /7 Widé-field T

(3 |. I |rr|:rr-‘- or apn= A, i I ;,r ) | 2400 fibers
Band magnitude \ A — R, S o

{ > i >3 2 "'._ ; (Opeside
Blue (0.38 — 0.65 um) 995 - -* AR
Red (0.65 — 0.97 pm) 22.4 . .

i ilﬂe‘]l B s i
NIR (0.97 — 1.26 um) 21 4 -
Metrology canf-ara
S/N =5 @ 1 hour exposure B WA S—

instrument
= —

Subaru Users Meeting 2019
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PFES Installation Timeline NA@J

Observatory of Japan

| 2018 | 2019

Top Unit w/
15t Sp- h
Sp-grap fiber positioner

Science
Metrology ond §py.. h
Camers -pﬂ Obs.

Prime Focus Speeirograph
Prime 5Gc instrumeny

| 2020

27



The 1%t spectrograph module arrived at
the Subaru Hilo base (Nov. 12)

Subaru Users Meeting 2019



ULTIMATE-Subaru

(preliminary design phase)

Wide field near-infrared
observation facility using
ground layer adaptive
optics (GLAO) system

Conceptual Design
Review was done in Oct.
2018 !

Science Operation: 2026

Wide Field Near-
infrared
Instruments

Burxss

NAC )

National Astronomical
Observatory of Japan

4 Laser Guide
Star System

Deformable
Secondary
Mirror

Wavefront
Sensors

29



Subaru wide-field capabilities in 2020s

PFS (2022

Optical
(0.38 — 1.1 um)

Fo\V
1.7 deg2

Optical — J-band
(0.38 — 1.26 um)

FoV

ULTIMATE (2026 -) Near-Infrared

(0.9 — 2.5 um)

Fol
20

Seeing limited
(>0.4”)
Imager

2,400 fibers
1.05" ¢
Multi-object sp.
0.38 — 1.26 um

GLAC supported
0.2" resolution
{in K-band)
Imager (14'x14’})
Multi-object sp.
(w/ MOIRCS)
IFU sp.

with 1h exp. g o

r 27.3 |
i 36.5
g 259 |

Limiting mag. with 1h exp.

Band mag

Blue (0.38 — 0.65 pm) 22.5

Red (0.65 — 0.97 um) 22.4

NIR {0.97 = 1.26 pm) 21.4

iLimiting mag. EELl mag
|using GLAG |,

| with 4h exp.

76.3 |
35.5
Ks 6.4

' NB1340 26.1

In addition, we will support unique Pl-type (carry-in) instruments with best-effort basis. 30
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Subaru Instrumentation Plan NAOJ

Observatory of Japan

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
- | |/ ¢ | | [ | | [ |

Primary | HSC
(PF) PFS

FOCAS

Cassegrain | COMICS

(Cs) ULTIMATE
WFI

MOIRCS I

MOJIRCS +|GLAO @ Ns
HDS

IRCS End
|

SCExAO l
IRD | |
CHARIS l TBD
AO188 | ‘ ‘ ‘ ‘ ‘ ‘\ transition

GLAO
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Natlonal Astronomical

Internatlonal Partnershlp

| <> Subaru 1S seekrng for 1nternat1ona1 partners Who can operate _
the telescope together | '

¢ Discussions on 1nternat1ona1 partnershrp W1th partner cand1date
countrres are under Way |

<> Partner candldates

<>Canada : e B B b |
& East As1an Observatory :
_Suban.l Users Meeting S ; ;



" International Partnership with India

& Discussion on India participation in Subaru operation started
December 2018.

& Subaru — India meeting on international partnership was held in
Bengaluru on September 9 — 10, 2019.

& Subaru — India science collaboration meeting will be held in
Munbai on December 19 — 21, 2019.




2y telescope

Summary

_ Subaru 1s one of the h1ghest compet1t1ve telescopes 1n the World ‘The
oversubscription rate of the proposals is about S & v

' Number of annual science publ1cat1ons is o 120 = 150 (152 in 2018)

‘Two large programs (Subaru Strategic Programs) are runn1ng us1ng HSC and

IRD. HSC-SSP is allocated 300 nights from 2014 to 2020 and 70% of the prOJect_
has been done. IRD SSP starfed from S19A and:70 nights are 1n1t1ally allocated
to this prOJect (ﬁnally, 170 n1ghts may be allocated) :

&> Development of Prlme Focus Spectrograph (PFS) 1S g01ng well. Sc1ence | |
'obs.ervat1on of PFS W1ll start, in 2022. :

-Conceptual désign of the W1de itellel 1nfrared observat1on fac1hty, ULTIMATE
has been done successfully The ULTIMAT E prOJect proceeds to* prehm1nary
design phase Ik . e’ _

-Subaru 1S explor1ng 1nternat10nal partners for sustalnable operatlon of the
: | _ :
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