o \'7/(%%, 'lFﬁODIE/R):
fgkEE

I?EK*’"/\U'fEE/E'JFﬁ

. . ié_*lj T T ‘.

==

2020/09/16 " 4




OPTICAL & INFRARED ASTRONOMY y
FOR THE NEXT DECADE

Keynote/Invited Speakers for Science Sessions

SOLAR SYSTEM

Mike Brown (Caltech)

David Tholen (UH-IfA)

Fumi Yoshida (CIT-PERC)

Glenn Orton (JPL)

Hideyo Kawakita (Kyoto Sangyo U.)
JJ Kavelaars (NRC-HIA)

Rosemary Pike (ASIAA)

Ruobing Dong (U. of Victoria)
Takafumi Ootsubo (JAXA)

EXOPLAMET & STAR FORMATION

Motohide Tamura (U. of Tokyo)
Masahiro lkoma (U. of Tokyo)
Mitsuhiko Honda (Kurume U.)
Olivier Guyon (Subaru/U. of Arizona)
Tyler D. Groff (Princeton U.)
Yumiko Oasa (Saitama U.)

LOCAL GROUD & MEAREY GALAXIES

Vasily Belokurov (U. of Cambridge)
Brent R. Tully (UH-IfA)

Eric Peng (PKU-KIAA)

Karoline Gilbert (STScl)

Kim Venn (Univ of Victoria)

Laura Ferrarese (CNRC-NRC)
Masashi Chiba (Tohoku U.)
Michael Rich (UCLA)

GALAXY FORMATION

Sandra Faber (UCSC/UCO Lick)
Annalisa Pillepich (MPIA)

Caitlin M. Casey (U. of Texas)
Camilla Pacifici (NASA Goddard)
David Sanders (UH-IfA)

Gwen Rudie (Carnegie Observatories)
Ivo Labbe (Swinburne U.) i -
Sirio Belli (MPE)

Taddy Kodama (Tohoku U.)
Takahire Morishita (STScl)

SUBERMASSIVE BLAGK HOLES

Masayuki Akiyama (Tohoku U.)
Jenny Greene (Princeton U.)
Kohei Ichikawa (Tohoku U.)
Luis Ho (PKU)

Xin Liu (U. of lllinois)

Chris Harrison (ESO)

Silvia Mateos (IFCA)

Stephanie La Massa (Yale U.)

TIME DOMAIN

Jeff Cooke (Swinburne U.)
Francisco Forster (U. Chile)

%éﬁﬁz@?ﬁ.ﬂgndeis Univ)

Deadlines:

Abstract Submission
Due on June 15

Early Registration
Due on July 31

See details on the website

https://subarutelescope.org/ subaru20anniv
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Participants: EA
244 people from 14 countries
(gender ratio = Male 4 : Female 1)

Subaru

Presentation:

Plenary session: 53 talks

Parallel Science sessions: 149 talks + 57 posters
Exoplanet and Star Formation: 20 talks + 5 posters
Galaxy Formation: 37 talks +12 posters
Local Group and Nearby Galaxies NA W

: 29 talks + 4 posters '

Solar System: 10 talks
Supermassive Black Hole: 22 talks +5 posters
Time Domain: 12 talks + 2 posters
SMBH & Time: 7 talks
PFS science: 12 talks 2020/09/16
Instruments and Software: 29 posters Region ratio (affiliation based)

Courtesy of Kodama
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o BBAIFTERIFIAZEE

o FERBILHRENAT: HSC [Pr]
MAERAIRIE D HEE: FOCAS [Cs]
=7 g HDS [Ns]
ZRAR A TRIMRIE D IEE: MOIRCS [Cs]
W IRIMRIRIE DL E: IRCS [Ns]

& [Cs] = HEFAEFL(2020/7)
¢ FHAHEE (PIZATEE)

o FIMERYTS—nHEE: IRD [Coude]

o AAF T STEMREBIRE N JEE: CHARIS [Ns]

o FILHBRMHENLFLEE: SCEXAO [Ns]
¢ adaptive optics

o 188 RFREMENLFEE: AO188 [Ns]

2020/09/16 14
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= NAC
&5 A %E

[RD (FoMERYTS—5H & BE)

& 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.

2020/09/16 15
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1BH95 F 7€)

A fiber fed multi-object spectrograph attached to the prime

focus of Subaru
2,400 fibers FOV: 1.25 deg?
Arange: 0.38 —1.26 um
Spec. R: 2,300 - 5,000

Sensitivity
Band magnitude
Blue (0.38 — 0.65 um) 22.5
Red (0.65 — 0.97 pum) 22.4
NIR (0.97 - 1.26 pm) 214

S/N =5 @ 1 hour exposure

Fiber cable
ol Prime Focus

Fiber connectors | | B Instrument

ﬁi#f.inld g

corrector
i d 2400 fibers

- | steerad by

Nasmyth floor. &5 N
R sidey— L

Metrology camera
asa Cassegrain
instrument
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NAC J

National Astronomical
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S HERBRBOATI) @/ 28
1. —f%FEREFIA (Open Use) (80 — 100 &)
2. FIXBERE&#T 04 5L (SSPs) (30 - 35 &)
3. INTARFERE (UH) (26 &)
s, TOZTF)UUERE (18 &)
5. FrREfE (DDT)
(18 ®: F 7 IESSPIZEIY HT)

Open Use

OOpen Use @SSP BUH BEngineering @DDT



&5 8155 8 (BREngineering Time)ZE4&
(S19B~S20A)

Subaru Science Operation : S19B Subaru Science Operation : S20A

 COVID-19

30.3%

B Weather  ® Other Instrument & Telescope B Weather H Other Instrument & Telescope

W Gen2 M Operation ® Observation H Gen2 M Operation mObservation
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< s O A —
ERESSY:1: Y e n bk N
& Exceptionally large project using unique/expedient

instruments of Subaru Telescope

& 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): 174 nights data

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

¢ IRD SSP (2019 - 2025) 170 nights ongoing

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

& PFS SSP (2022 - 20277?) 300 - 360 nights in preparation

¢ Large international PFS collaboration
2020/09/16 25
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NACJ

Number of Publications |jhemre

160
L
S -4
O 140 /, o : -@-Gemini
O ] —
b A1) T * Aeof -@-Keck
L : 5
5 Sep 2020 et
S0
L CFHT
o
g RO e o M o S SRR R e o IS MR S SN L LRSI Yot s S
(o
<
ol 60
40
20
0. /500 e
1 3 5 7 9 11 13 15 17 19 21

Year from operation start
2020/09/16 26
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Subaru Press Release 2019 NA'DJ

Observatory of Japan

Nov. 18 : Subaru Telescope Detects the Mid-infrared Emission Band from Complex Organic
Molecules in Comet 21P/Giacobini-Zinner

Oct. 22 : The Whole Picture of Distant Supercluster in Three Dimensions

Oct. 7 : Saturn Surpasses Jupiter After Discovery of 20 New Moons

Oct. 3 : Massive Filaments Fuel the Growth of Galaxies and Supermassive Black Holes
Sep. 26 : Oldest Galaxy Proto-cluster forms "Queen's Court"

Aug. 23 : Storms on Jupiter Seen by Multi-Wavelength Observations

Jul. 25 : Einstein's General Relativity Theory Is Questioned But Still Stands 'For Now,'
Team Reports

Jun. 21 : Subaru Telescope Identifies the Outermost Edge of our Milky Way System
May 29 : Subaru Telescope Captures 1800 Exploding Stars

May 20 : Star Formation in Young Galaxies Not Affected by Environment

May 13 : Subaru Telescope Sheds New Light on an Obscured Infant Solar System
Apr. 29 : Star with Strange Chemistry is from Out of Town

Apr. 9 : Jupiter's Atmosphere Heats Up Under Solar Wind

Apr. 1 : Subaru Telescope Helps Determine that Dark Matter is not Made Up of Tiny
Primordial Black Holes

Mar. 13 : Astronomers Discover 83 Supermassive Black Holes in the Early Universe

27
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ULTIMATE-Subaru NAC

National Astronomical
Observatory of Japan

(preliminary design phase) T e
Wide field near-infrared Star System
observation facility using
ground layer adaptive
optics (GLAO) system
Conceptual Design Deformable
Review was done in Oct. Secondary
2018 ! Mirror
Science Operation: 2026
Wavefront
Sensors
Wide Field Near-
infra’red 2020/09/16

Instruments 0
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ULTIMATE-Subaru 3@22:‘54@?32?32‘;;2:
ngh Res “AND” Wlde F1eld NIR Capabilities

Subaru/MOIRCSs .y it .
@x7) . - Subaru/IRCS

. (x1’)

T/WEG3 #a
. (20x2.3)
. ULTIMATE seeing
L . :
——-"//
g Star-forming galaxies at z~2
: JWST/NIRCAM
VLT/HAWK-I : . (2x2.2'x2.2°)

(7.5%75) ULTIMATE- Subaru
o mh (14x14’)

ULTIMATE-Subaru will deliver:

» Subaru’s original High-redshift targets to follow-up with TMT

» Spatially-resolved studies of the objects found by HSC/PFS

» SDSS-like comprehensive imaging/spec. survey for high-redshift universe (z>2).

» Synergy with the future surveys by wide-field space missions (good synergy with
WFIRST)

il



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

I additicen, Mee will support unique Pl-type (carry-in) instruments with best-effort basis. 32




BEirxxs

3£ 2 DEBHE NACJ

National Astronomical
Observatory of Japan

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
HSC ([ [ [ [ [ [ [ [ |

Primary
(PF) PFS commissio

FOCAS + TBD

COMICS End

Cassegrai | SWIMS End
hiberrLation

n
(Cs) MOIRCS

MOI|RCS + GLAO ® Ns

ULTIMATE com issionilwg
WEFI

HDS W———-

IRCS | | | | | | TBD
Nasmyth SCExAO | | | | | |

(Ns) IRD |
CHARIS I l l l l TBD

AO188 M

GLAO

\transition
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