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Skajy Treatment of SKAL in this symposium

B SKA1 was proposed to the MEXT Roadmap 2023

B To avoid any interference to the roadmap
selection process, SKAl1 was not asked to
submit the Lol and the document (ER3EE

B We appreciate SOC’s special concerns to SKA1l
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The world 16 countries
commit ~2B Euro in total
and construct/operate
the world-largest radio
interferometer in 2020’s

-

SKA Convention (2021.1.15~)
Inter-governmental organization

SKA Observatory

Decision Making

SKAO Council

Science and Engineering
Advisory Committee

Finance Committee

1. Introduction

Square Kilometre Array Phase 1

UK
Headquarter
At Jodrell Bank
Observatory

Australia
LOW Observatory
(50-350 MHz)

131k units (512 stations) §
Max 65km baseline (SKA1) &
l g
1.25M units (4880 stations) "8 =
Max 300km (SKA2)

Time Allocation
Committee

Other Committees

South Africa
MID Observatory
(0.35-15.4 GHz)
197 (15m & 13.5m) dishes
Max 150km baseline (SKA1):
!
2000 (15m) dishes

Max 3000km (SKA2)
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> SKAL: 10x better sensitivity,
10x better resolution, wider
field-of-view & multi-mode >
100x better survey
capability than before

» Only-one world-largest
telescope covering the long-
wavelength radio (<1GHz) in
2020’s

> Diverse Science (Epoch of
Reionization, Gravity Theory
with Pulsars, Magnetism,
Cosmology, Galaxy Evolution,
Astrobiology, Transients, --+)

)

international
telescope

» SKAl in
July 2021

> Full operationin ~2028



E 1. Introduction
‘&AJ The History

World ~ 30 years preparation toward construction

1993 || 1997 2000 2007 || 2012-2013 2015 2019 2020 2021
URSI R&D start Sci./Eng. SKA Site decision PDR CDR SKA Obs. || SKAl
mtg 6 countries committee || office || Baseline design || White Book || Conv.Sign || Con. Prop. || Con. start
Japan ~ 15.5 years activities made a mature community [1syears
2012-2014 long-stay 2016 ASKAP & MWA 2021 4th EASKA 2023 5th EASKA workshop 2023 outcomes
of researchers in UK, Int’| conferences workshop 2022 SRC MEXT Rqadmap
AU, ZA (GERKTEER) 2019 34 EASKA 2020 member 2023 (QEM‘:C’: b Pa pers
2013 2nd EASKA workshop ScJ Masterplan SCJ I:ong-term supported by 508
2011 15t EASKA 2014 Masterplan unsubmitted 2020 SKAJP 2023 ASJ session
workshop SCJ Masterplan 2017 Mizusawa  Science Book 561 MYen
2010/2011 Priority 20}5 SKABJP K Science Book (453 pages) 2021 SKAJP webinar Ph.D
SCJ Masterplan Priority Clem':e 0o 2017 JPS session
MEXT Roadmap 2015 ASJ session 36
2008 2021 SKA-JP Master
SKA-JP launch > 2013 Udenkon 2015SKA-JP 2016 SKA-JP 2019 SKA-JP  Science strategy
#270 as of 2023.4 SKA symposium  workshop ~ symposium  symposium  workshop 177
(13 » ({31 M »
NAOJ ~from “observe” to “investigate
2000’s 2015-2017 2017.10~ 2019.4~ 2023.4~
An observer to SKA Board Sent university staff Mizusawa launched the SKA1 Study || SKA1l Promotion
& Sci./Eng. Adv. Committee || membersto UK&AU || section of future project (SKA) || Group Group
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‘&AJ Scope of SKA1 Project

- e B SKA Phase 1 (SKA1)
E’*Al =59 ® SKAT1 construction and
i AN P o e
AND DELIVERY PLAN PROPOSAL |a:ebr%alrr§ 20(2)[1m0| n
s “ St 54F ® SKA1 construction was
g% ,T&k i L started in July 2021
Sl E b ";",'ii B Cost for SKA1 to 2030

: m :ﬂlg ® Construction:1297 M€
® Operation: 725 M€

(Including the development program? Yes) SKA Observatory Development Program (SODP) is
out of the scope of the SKA1 design and construction. However, the SODP is within the budget of
the SKA phase 1. Therefore, our proposal includes the participation to the SODP.

(Including SKA2? No) Although the SKA Council has ambition to the SKA phase 2, the Council has
concentrated on the implementation of the SKA phase 1. There is less discussion about the phase 2,
so that the budget and schedule for the phase 2 are totally unclear. Therefore, our proposal scopes

only the phase 1 and does not include the phase 2 of the SKA.
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i 2. Construction status
%J Expected status during 5t mid-term plan period

B End of construction and start of stable operation
including key science projects (KSPs)

Early (AA2) operation 2025~ Data release SV SKA1 stable operation
Full (AA4orAA*) operation 2029~ SKAL extension or toward SKA2

203

2022 2023 2024 2025 2026 2027 2028 2029

1000 E

SODP (SKA Observatory
Development Program)
will start soon. Some

candidates:

« Extend B, to 300 km

« Band 3/4 (2-5 GHz)

« Band 6/7 (15-50 GHz)

« Band 1 phased array feed

100 ¢

| uGMRT@700MHz
- JVLA — X—band
E MeerKAT — B2

[N
(@)

[y

SEFD [Jy @ P#v=5mm |
o
i

1000 L

VLBI
# of beamform to 1500

« Data processor to 100 PFlops

100 E

10 L

2023/11/8 NAOQJ Future Planning Symposium



Table 34: Characteristics of each Array Assembly (AA) milestone and the functionality delivered.

2. Construction status

Phased integration of arrays

End of Construction 2029 July

2023/11/8

NAOQJ Future Planning Symposium

Telescope AA0.5 AAl AA2 AA3
LOwW Stations 8 18 64 256
Observing Basic Pulsar Pulsar
Modes* imaging Timing, Search,
ynamic Transient
pectrum Capture
MID Dishes 4 8 64
Integrated 0 0 1
MeerKAT . . .
dishes ecision of delivery
Receiver 1,2 1,2 1,2
bands 5 (on 32
dishes)
Observing Basic Basic Pulsar Scaled up | Dynamic
Modes* imaging Pulsar Search capability Spectrum,
Timing of existing | Transient
functions Capture,
VB

AA* = AA3 and AA4 will be
combined to reduce the
risk in the case of budget
shortage in future

AA* decision will be made
at the end of AA1 (2025)



E 2. Construction status
%J Updated construction schedule

Milestone Event
(earliest)

SKA-Mid (end date)

SKA-Low (end date)

512 stations

Construction Approval |2021 Jul 2021 Jul

AA0.5 4 dishes 2025 May 2024 Nov
6 stations

AA1 8 dishes 2026 Apr 2025 Nov
18 stations

AA2 64 dishes 2027 Mar 2026 Oct
64 stations

AA* 144 dishes 2027 Dec 2028 Jan
307 stations

Operations Readiness |2028 Apr 2028 Apr

Review

End of Staged Delivery |2028 Jul 2028 Jul

programme 2029 Mar 2029 Mar

AA4 197 dishes TBD TBD

Dates from Integrated Project Schedule Version July 2023;
schedule modelling projects ~2 months per year shift in schedule for the

project execution

First data release to the community
expected in 2026/27 (for science verification)

2023/11/8

‘W 2025~ Japan can
commit
construction and
early science
including key
science start-up

B 2028~ Japan can
only commit steady
operation including
key science, AA4,
and SODP

NAOJ Future Planning Symposium



%J Data Flow and SKA Regional Centre

B Delivery of SKA’s big data in collaboration with world-wide nodes

350PB/yr

100 Gb/s

SKA1-LOW

SKA1-MID Signal Processor Data Processor

350PB/yr

 /

100 Gb/s

In a lifetime of science, SKAO is responsible for

( N ( N ( .
- Data reduction
- Proposal system - Scheduling - Archiving
- Time allocation - Observation observatory data
L y. L y. \product (ODP)

J

2023/11/8 NAOQJ Future Planning Symposium

SKA Regional Centre
(SRC) Network

SRC is responsible for
\

(- Access to ODP

- Data analysis

- Storing advanced
kdata product (ADP)

J

10



E 3. Science goals
%J Ultimate survey performance

@Sensmwty @Resolution @Survey Merit
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@Multi-mode

We can perform multiple
observing modes simultaneously 1 5 810.0 3 1500 810.0 16 810.0 D)

B The sensitivity and resolution are 10 times better, the survey
merit is 100 times better than the current largest facilities

B An effective annual operation time >> 1 year = 8760 hours
® There are two (LOW & MID) telescopes and there are multi-beam & multi-mode capabilities

2023/11/8 NAOJ Future Planning Symposium 11



The SKA community
led by the int’l science
working groups
SWGs) wrote SKA
cience Book (2015)

https://pos.sissa.it/cgi-
binr/)reager/conf.cgi?%onfid:ZlS

SWGs also have been
developing notional
key science projects
(KSPs) during regular
SKA science
conferences.

2023/11/8

3. Science goals

Key Science goals and surveys

HI 1420 MHz (21cm) =
7=6 > 202 MHz (1.5m)
z=27 > 51 MHz (5.9m)

o | BE Dyn S]] 2R 1855 i v BX
AEH [ image | range | 7 b2y des? deg? B B &%
kHz rms dB msec arcsec g g hr hr
EoR 50-200
imaging Mbiz 1000 | 1.4mK | 50/50 400 300 20 100 2000 | 5000 Deep
50-200 )
Mbiz 1000 | 46mK | 50/40 400 300 20 1000 200 5000 Drift scan
EoR power
spectrum 50-200
Mbiz 1000 | 14mK | 50/35 400 300 20 10000 200 5000 Wide
HiHighz | 0220 | 50 | lewly | 50/35 | 150 | 210 11 54 | 1000 | 5000 Line
1.3-1.4 .
HI Low-z e 20 14ply | 50/30 150 2-10 0.38 3.8 200 2000 Line
HI MW 1415- 4 75wy | 50730 | 150 210 | 038 | 1080 | 44 | 12600 Line
1425 MHz Hly : : :
Cosmology 350-1050 3.3mJ Drift scan,
High-z IM MHz 300 y 40/40 150 1.7deg 1.4 30000 2.2 10000 Line, Wido
Cosmology .
ISW, Dipote | 1"1:7GHz [ 1000 Ty 45/30 150 2 0.38 31000 | 0.12 | 10000 Wide
. 1-1.7GHz | 1000 | 1.3uly | 60/30 150 0.5 0.38 1000 3.8 10000 Wide
Continuum
+Mag. 1-1.7GHz | 1000 | 250nJy | 60/30 150 0.5 0.38 7.8 95 2000 Medium
Band 2
1-1.7GHz | 1000 | 65nJy | 60/30 150 0.5 0.38 0.38 2000 | 2000 Deep
30 )
Continuum | 7-11GHz [ 4000 | 400nJy [ 45/30 150 0.05 min2 0.5 16.4 1000 Wide
+Mag.
Band 5 30 30
7-11GHz | 4000 | 50nJy | 45/30 150 0.05 min2 min2 1000 | 1000 Deep
Cradle of 18 1B ICER
Life 8-12GHz | 4000 | 8onJy | 40/25 150 0.04 min2 0.05 600 6000 2t
NAUJ FUtUre Fltannirng Syrmposiu 1Z




Skas

3. Science goals

Highlights of SKA Key Science 1

SKA1l SKA2 =10*SKA1l
Cosmic Dawn Direct |mag(|zn§é)f_Elc;I)? structures Direct imaging ?;:C(iiTl?fO?awn structures
and the Epoch of f ; 1 o
. . . Power spectra of Cosmic Dawn down to arcmin First glimpse of the Dark Ages
Reilonization scales, possible imaging at 10 arcmin. (z>30).
Constraints on DE, modified gravity, the Constraints on DE, modified gravity, the
distribution & evolution of matter on super- distribution & evolution of matter on super-
CosmOIOgy horizon scales: competitive to Euclid. horizon scales: redefines state-of-art.
& Dark Energy Primordial non-Gaussianity and the matter Primordial non-Gaussianity and the matter

dipole: 2x Euclid.

dipole: 10x Euclid.

Galaxy Evolution
probed by Neutral
Hydrogen

Gas properties of 107 galaxies, <z> = 0.3,

evolution to z = 1, BAO complement to Euclid.

Gas properties of 10° galaxies, <z> = 1,
evolution to z = 5, world-class precision
cosmology.

Detailed ISM of galaxies (50pc@3Mpc),
diffuse IGM down to N1 < 10'" at 1 kpc.

Detailed ISM of galaxies (50pc@10Mpc),
diffuse IGM down to Nu < 10'" at 1 kpc.

Galaxy Evolution
probed in the Radio
Continuum

Star formation rates
(10 Mo/yr to z ~ 4).

Star formation rates
(10 Mo/yr to z~ 10).

Resolved star formation astrophysics
(sub-kpc active regions at z ~ 1).

Resolved star formation astrophysics
(sub-kpc active regions at z ~ 6).




Skas

3. Science goals

Highlights of SKA Key Science 2

SKAl SKA2 =10*SKA1l
: : L GW astronomy of discrete sources: constraining
. 1st detection of nHz-stochastic gravitational : ; .
Strong-ﬂe[d Tests ] galaxy evolution, cossirsi?]lgsglcal GWSs and cosmic
of Gravity with , — , — ,
l. d BH Discover and use NS-NS and PSR-BH binaries to| Find all ~40,000 visible pulsars in MW, use the
Pulsars an S provide the best tests of gravity theories and most relativistic systems to test cosmic
General Relativity. censorship and the no-hair theorem.
The 0r|g|n and The role of magnetism from sub-galactic to The origin and amplification of cosmic
5 . Cosmic Web scales, the RM-grid @ 300/deg?. magnetism, the RM-grid @ 5000/deg?.
Evolution of Cosmic
. Faraday tomography of extended sources Faraday tomography of extended sources
Magnetism (100pc@14Mpc, 1kpc@z~0.04) (100pc@50Mpc, 1kpc@z~0.13)
Use fast radio bursts to uncover the missing f ZaSt radici bursts las gnilque probes of q
. "normal"” matter in the universe. Unig sl Cosi gl | PRiEEGs s
The Transient intergalactic magnetic fields.
Radio Sky Study feedback from the most energetic Exploring the unknown: new exotic
cosmic explosions and the disruption of stars | astrophysical phenomena in discovery phase
by super-massive black holes. space.
Proto-planetary disks; imaging inside the o . .
. o ; Proto-planetary disks; sub-AU imaging (@ <
The Cradle of Life SIEIIER MR 12(2%2, SERIEES et A 150 pc), Studies of amino acids.
& AStrObIOIOgy Targeted SETI: find airport radars for 10* Ultra-sensitive SETI: find airport radars for 10°
nearby stars. nearby stars, TV ~10 stars.




3. Science goals

SKA science book of Japan

BAhR BAhiR T i +;
Square Kilometre Array Square Kilometre Array : l\s\-’)
V2T IVRTY : PP
YAIYRTYY VA LLATEY ublications of the

stronomical

ociety of

HASKAa v Y =74
[RE2 e

HASKAaYY =7 A

R % Vol. 75, No. SP1

2015 - hittps://academicioup.com/pas;

2015: First science book 2020: Second science book 2023: PASJ Special Issue

8 chapters (EoR, Cosmology, 2 chapters (Star formation and Metre and Centimetre Radio

Gal. Evolution, Pulsars, Plants) added. Astronomy in the Next Decade

Magnetism, VLBI, ISM, 13 papers

Transients) - 10 Science Working Groups 1 et e tvotomy-in-
in SKA-JP as of 2023 the-next-decade

2023/11/8 NAOQJ Future Planning Symposium



3. Science goals

How the first
stars & galaxies
formed?
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activity made?

Key Science Goals of Japan

How Universe’s ’

Do we
understand the
gravity theory?

“TEREEHR D
KEERAERF—L

202368290 21455

ﬁf‘?%nﬂt’&ﬁzt”

HRE "HOEHZRKEZ & I3AHITREERV,
SEL PAUNBEOHRF LR, HRENE OFNERA LT HXE

ERUCEBARF—LAIKIE. BENSBARENSMLTVET,

BADX Y N—ZFN\DERARZOBBEAPIRIS &F— LML UBHS HERR
BT OO (S e 5, B 2 EEN B RAMRICED >

B DADVREH LFTELBRRTH D, BOBEZR I ERBALICRBERV, FELT

WE7,
W

(ONHK NEWS WE B 202346 H2 9 H)

Achieve the proposal & paper share of 2%
comparable to European countries (FR, DE, SP, GE)
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p 3. Science goals
‘&AJ Key Science and Others

Y Deciphering the cosmic reionization with

.-~ cosmology and astrophysics
= &S|+ Ourstrengths: theory and distant galaxy surveys, Our technique:
foreground removal, calibration, Link: Cosmology, galaxy evolution

In-depth/Tomographic study of the magnetic field

governing the cosmic hierarchy and activities
|* Our strengths: high-energy astrophysics, Our technique: Faraday
Tomography, Link: ISM, star and planet

Pioneering long-wavelength gravitational-wave

astronomy with pulsar observations.
« Our strengths: multi-messenger astronomy, VLBI, Our technique:
time-domain analysis and pulsar timing array, Link: Transients, VLBI

 Also promote individual science goals including "unknown”
« Encourage software developments for KSP areas

2023/11/8 NAOQJ Future Planning Symposium




G 3. Science goals
‘&AJ SKA engineering reports of Japan

SKAZYY=7 VYV VIV FR—-} SKATY V=7V VLER—-b2021

2021: Second report
Japanese strategy of SKA
engineering contribution
« AIC/CSV

« Faraday Tomography
« EOR pipeline

« UHF receivers

« Band 6/7
. VLBI
FI7& Square Kilometre Aray 3>V —%7 A ® On'the'ﬂy

BRI . Interferometer

2016 BT
2016: First report
Overview of SKA system 7 Engineering Working Groups
and developments ‘ in SKA-JP as of 2023

2023/11/8 NAOQJ Future Planning Symposium
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g 4. Engineering Contribution
%J AlV and our engineering target

i Commissioning Team
‘
‘

_ _ AIV.spasse.mbly, integration,
. wmwewn ] Verification) is a vital part
o A Eromems s | of huge systems like SKA

B e ‘—{ Constcton Coricacirs | [ Japan joins (leads) the
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i Verification Team

After the construction, the team
will contribute Commissioning

and Science Verification (CSV) in
collaboration with science team

“The AIV Team” |

Figure 4: The AIV Team has Clear Reporting Lines.
2023/11/8 NAOQJ Future Planning Symposium 19



4. Engineering Contribution
SRkAJ Participating to LOW/MID AIV
® Join AlV teams since 2021
® Y. Kono (NAOJ - MoU)
> Test procedures of AAQ0.5

® K. Sunada (NAOJ - MoU)

» RFI monitoring system, DISH
pointing and others

® After AlV, we plan to move
forward to commissioning
and science verification (CSV)

B Tests in Japan

® Test and evaluation of phase
center of the log-periodic

LOW AIV team

MID ITF inspection

Experiments at
antenna Mitaka HQ with

® Testsignal generator young researchers |

2023/11/8 NAOQJ Future Planning Symposium 20



4. Engineering Contribution
%J SODP: Challenge of VLBI recording

TELESCOPE MAMNMAGER

B SKA-VLBI is recognized as a major SODP
candidate

® Goal: astrometric accuracy of 1 micro-arcsec

® Requirements: minimize systematic errors >
develop the multi-beam VLBI system and its
calibration method

B Functionality tests planned at AA*

® Test of integration between CSP and the
VLBI system (both HW and SW) using
voltage output mode (common with pulsar
data) from CSP

® Development and implementation of high-
speed VLBI recording for more than 4
beams > data recording (800Gbps) is
more than 100 times

® Upgrade of partner VLBI stations +
development of a new correlator

B SKAJPVLBIWG is discussing
development plans (from 2027)

® SKAJ already started a test of 200 Gbps
recording

+
i

DSH [RAID)S
LFAA [LOW)

T

——t

Progasal. WEX fil

SKA1-MID

2023/11/8 NAOQJ Future Planning Symposium

#sub-| #VLBI | Bandwidth | Digiti- Sampling Data rate Buffer size
| array | beam | (per pol, MHz) | zation | . (Gbps) . (1h, TB)
...... 142562Nqu5t835

1 4 512 2 Nyquist 16 7

2 4 512 2 | Nyquist | 32 | 14

1 4 2500 2 | Nyquist | 7812 | 34

1 16 512 2 Nyquist 64 28

1 52 200 2 Nyquist 8 35.7

10 | 52 200 2 | Nyquist ' 357

SKA1-LOW

#sub-| #VLBI | Bandwidth | Digiti- | Sampling | Data rate | Buffer size
. array " beam .{per pol, MHz) | zation | . (Gbps) . (1h, TB)

1 4 256 2 Nyquist 8 3.5

1 16 256 2 Nyquist 14

1 | 16 | 256 8 | Nyquist 56.3

21



g 4. Engineering Contribution
‘&AJ SODP: Receivers

B SKA1 study & promotion group
activities
® Kimura (JAXA)+ 2019
» Axially corrugated horn
» Design using Champ Aperture efficiency

» SKAOQO’s GRASP model was already  Poll =Pol2
integrated

® Yamazaki (OMU) 2022,2023
» Optics design of Band 6 (15-29 GHz)
® Sumitomo Heavy Industry (SHI)

> Visited South Africa with SHI
0.60
> Sumitomo FA40 cooling test 14.0 16.0 18.0 20.0 22.0 24.0 26.0

B |nthe SKA project, we
® Continue scientific and engineering

researches about the possibility to expand B IE k.’
the observing frequency up to 26 GHz

® Watch the on-going study of antenna
specification (antenna pointing accuracy)

perture efficiency
© 0 o o ©o
N N [o4) (o}
o uu O u o

A
o
o)
Y

https://www.shi. co ip/
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b 4. Engineering Contribution - i ,
¥ & Utilize Cloud, Container, and Web technologies
% J PS RC ArC h IteCtu '@ - Lookingat the same direction as ADC!

Sessions launched by users & administrators

DASHBOARD SERVICE

.’ \. ..I
.’ O @ ) Jupyter rHH <>§§ANFAR { e _Q’_' Taren horizon
~ N slurm "Ew G5 |&@

|
. ' . . [ ] workload manager SC| ence I
Visualization || Catalogview || Notebook || Batch queue | Platform I Conﬂg A osement I

g g =2 _! | (Quasi)automation O
o225, . @ e —

kubernetes \

——

Software

xeduGAIN ———

Scheduling "/’// keystone

——
: . Loadbalance bm p = = = = = -
e e 5 i T ittt Ry
K8s Rolling update I | - ﬁ _
Rollback | Config. Management ] D._l g

-F-—-$779---_________j::'---’

\&J \&J M &J D @ /gfarm ‘ td;‘

COMPUTE BLOCK IMAGE OBJECT

TELEMETRY

OPENSTACK SERVICE

SERVICE STORAGE STORAGE STORAGE

SERVICE

= opben StaC|/® Performance/Availability/ e SERveE s o
— YOEE)A(Mar 30,2022) Resiliency/Integrity/Security ~ nova cinder  glance  swift neutron — — - celometer
- i 5 ORCHESTRATION SERVICE I
(inteD & I
N h | kolla build & ansible
G I | Config. Management I
. . J | Automation |
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4. Engineering contributions

-
The intercontinental cloud testbed
(Lead: JP, collaboration: PT, NE)

SRC Prototyping

An East Asia Rucio Storage Element
(Lead: ESP, collaboration: JP+7 countries)

o W
@Jﬂo,oep*km
jp-src-p003 §~P server Pipe“ne,
ip-src-p004 JP server Command A
L v PT server
acceleration CPU | VE
] Result,
- — 1= visualization Magnetism
- R Faraday 1 301
tomography
"""""""" = il— - EoR foreground
vt [ S o subtraction l 20 T
The science platform testbed The HPC technology testbed
s (Lead: CA, collaboration: JP, ESP, SE, CH) )L (Lead: JP) )
2023/11/8 NAOQJ Future Planning Symposium 24



3 5. Strategy
@AJ Japanese Target Share of Science

B We target to obtain the share of science outputs larger than 2%, which
is Japanese share of the telescope time.
® Although there are huge uncertainties, the 2% corresponds to

Common-use category # of proposals # of approvals # of papers
Key Science Projects ]

(KSPs, large & long-term proposals) 15-30 3 6

Pl Proposals ]

(PIPs, small & short-term proposals) 33-66 6 6
Total (per year) 48-96 9 —

* This number per cost is comparable to those of Subaru, Suzaku, and ALMA.
T This number is comparable to the current SKAJP’s output using SKA pathfinders.
¥ This number is also the target for SKA precursors before SKAL is in operation.

Common-use category CPU Power Storage FTE
SKA Regional Centre 4
(SRCs, data center and user support) 0.7 PFlops SOl .

# This number is for the international SRC network only. Further 8 FTEs are requested for domestic
tasks.



; 5. Strategy
igﬁAJ Engineering Motivated by Science

B The development plan has been made with long discussion with
the community and SKAO. The plan links to Japan’s key science
objectives and engineering know-how.

EoR, Cosmology, Galaxy Magnetism, Pulsars, Milky Way, Cradle of Life,
Evolution Transients, ISM
0.05 0.3 1.0 1.7 3 Band B 50
I LOW I Band 1 I Band 2 | Band 3 I Band 4 I Band 5a i Band 5b i (FGreHcy)Jency
1. Assembly, Integration, and Verification (AlV) and Commissioning and 4.Band6/7/B
Science Verification (CSV) receiver
* One of the most important tasks to realize the designed performance of SKA « Scientific needs
SKAO has high expectations for Japanese technological capabilities  VLBI experiences
« Continue research,
2. VLBI system (both LOW and MID) test, and design
* VERA’s experiences of MID, a new frontier of LOW, toward global VLBI ’
3. Software - EoR calibration and imaging pipeline « Magnetism Faraday Tomography pipeline

2023/11/8 NAOJ Future Planning Symposium



5. Strategy

%J Organization and staffing

Organization (proposal to Roadmap)

NAOJ Mizusawa VLBI
NAOJ Others (volunteer)

Director H. Kobayashi

—

Head of Science M. Machida

THERS | Nagoya University Gifu U. ——
BRiBAF| Management of project, FoR, Gal. BERERK Use cases T. Hirota
8 Evol., Cosmology, IPS, SRC Oversea

CSVT. Jike

Kumamoto U.

NAOJ (partly secondment to Nagoya U.)
Pulsars

Negotiation, Magnetism, AlV, Cryostat, Digitizer, VLBI

Head of SRC T. Akahori

"

Cloud K.Yamashita

Kagoshima U. Yamaguchi U. Osaka M. U. Container S. Ideguchi
Magnetism, AIV Transients, AlV Receiver Container S. Yoshiura
Support Y. lwata
2 | : Support
! i’ g @ﬁ Head of Engineering
”POSiUM Busy Week
ar AlV Y. Kono
Science book (as WG Leader, Bocomes AV K. Sunada
a text), webinar, Oversea stay, core member VLBI T. Oyama
SWG/EWG Funding PI Receiver
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%J SKA1 project proposal process

« The Mizusawa VLBI Observatory, MVO, started considering the SKA as a future
plan in October 2017 and organized a planning division for it.

« The SKA sub-project was proposed by MVO in March 2018.

Discussions on what should be future projects of NAOJ need to be held first, and the SKA is
not approved as a subproject of MVO at this point in time.

« SKA1 Study Group from April 2018 to March 2022
Clarification and concretization of Japan's science goals
Proposal of participation plan consistent with the SKA headquarters
Start of in-kind participation in the SKA project

- SKA1l was nominated as a priority project of Master Plan of Science Council
and proposed to Roadmap of MEXT from Nagoya Univ. in 2020.

. S;(Al was proposed a A-project from 2022 and approved as a sub-project
of MVO.

Needs of consideration of feasible budget plan with reductions of influence to NAOJ budget, : £ E &3

.

- SKA1l was nominated in Future Initiative and Long-term Plan TkRRDZF#HE !i
f5%8) of Science Councilin 2023 and proposed to Science Roadmap of MEXT
from Nagoya Univ. in 2023
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6. Discussion

Lessons learned from SKA1 proposal

m Discussion and formulation of medium- and long-term
future plans are necessary, and these activities of the
science strategy committee are very important.

B What is a process of new science field development?

® The scientific objectives of the SKA are not entirely consistent with those
of VLBI and any other NAOJ radio projects.

B Many new projects derive from existing projects
® Isthe current system suitable with fostering them?
® Whatis sub-project and A-project? Are they matching it?

2023/11/8 NAOJ Future Planning Symposium
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‘&AJ What does SRC brings to NAOJ?

Scheduling
ﬁ\ Subaru Load balance ~ ALMA ﬂ
p D O user Autoscaling user A\l .\,'.
3 Rolling update

Subaru ALMA

X
3 '-..
Performance/Availability/
~ Resiliency/Integrity/Security

B SRC tech. allows us to consolidate NAOJ’s resources of
compytln%‘and storage, increasing the efficiency and
reducing the cost

® E.g., Canadian Astronomy Data Centre (CADC)

® NAOJ ADC would lead this federation. JPSRC is happy to join it.
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Skay Summary

B SKAlis an innovative telescopes system
and will open new fields of Astronomy

B SKA1 commitment plan

® Bottom-up plan with >2% contribution/observation time
® 3 Japanese Key Science (EoR, Magnetism, Pulsar)
® Engineering contribution (AIV/CSV, VLBI, Band6, SRC)

m Thereis a strong need to clarify the process
for developing future plans clearly
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