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Japan Radio Astronomy Forum (Udenkon) - Summary

FHERKEXS (FER)
Overview FEB&E EMAFTHRS

® Foundedin 1970. f983 i
® Community size: ~380 members y '

® 1/th Steering Committee (2024-2026; chair Y. Tamura)
Purpose FE:&o®0

® Promote collaboration in radio astronomy in Japan

® Discuss long/mid-term future plans & technology development

® Act as a community-level advisory body for large-scale projects ' FHERBHRE Y Y KI Y L 2025
. « oye . FRHE LY Y7 T SELRXEOTRMA
Main Activities &=z &

BEYEYA =M+ v/ X -20255188~10H

® Annual Udenkon Symposium

® Community Networking - Mailing list (ryunet), Newsletters

® Policy Input - Recommendations for SCJ MasterPlan/GrandVisions,
MEXT Roadmap, and NAOJ SRM. Support for large-scale projects.
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enkon's brief history & Impact

BERDQNEE 1 VINT

o Key Milestones
® 1982: Nobeyama 45 m & NMA - Japan enters mm-wave astronomy leadership.
® 1990s: VLBI projects — VSOP tor space VLBI, VERA for astrometry.
® 2000s: ALMA partnership — From LMSA concept to global ALMA array (operational 2013).
® 2010s: ALMA upgrades & 2030s roadmap planning.

e 2020s: Driving next-gen projects: SKAT, ngVLA, LST/AtLAST, ATT12, LiteBIRD.
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Current / future projects
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Slide by M. Fukagawa
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Congratulations to the Japanese team on completing deployment and
integration of all the required services needed to become an SRCNet0. 1
node!

Kudos to all involved!

tested by: confirmed by:
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Jesus Salgad
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SRCNet Architect
SRCNet Project Lead
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Next Generation Very Large Array
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3-D printing

Development of 3D printing of receiver
components for effective mass-production

Lg

35-50 GHz AlSilOMg
corrugated horn
successfully fabricated
and tested at cryogenic
temperature

Gonzalez et al, IJIM, Oct 2021

67-116 GHz AlSil0OMg
corrugated horn +
transition + OMT,
fabricated in a single
piece for improved
performance

Gonzalez et al, SPIE 2020
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Receiver development

Design of custom waveguide
components for ngVLA
receivers based on heritage
from ALMA

Simulated performance of OMTs designed for
ngVLA bands 3 through 6, all of them better
than -24 dB at all frequencies

weland 3V [ 13H
" / i

* Gonzalez, IEEE AP-S/URSI 2020

NAQO] Advanced Technology Center is leading the field in several advanced

technologies which can be readily applied to ngVLA: time and frequency distribution
systems, waveguide components in receivers fabricated by 3D printing...
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Photonic technologies

NAO)J proposals included in the
conceptual design of ngVLA: time and
frequency distribution systems

Measured transmission phase stability of
|00GHz signal through a 250 km fiber spool

using a novel technique
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Kiuchi, Shillue, SPIE 2020

o

Novel high-
accuracy time
distribution
successfully
demonstrated

over 250km
Kiuchi, IEEE Photonic Tech. Lenq@zozz
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Large Submillimeter Telescope / Atacama Large-Aperture Submillimeter Telescope
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International context Kavli-IAU Workshop Report

= BRE 1 EE www.arxiv.org/abs/2409.07570

Global Coordination Recommendations (Kavli-IAU Workshop 2024)

® Emphasized the importance of far-IR to mm science & technology for
2030+. (Note: SKA1T is not the scope)

e ALMA: WSU identified as the highest priority. Future concept o
"ALMA 2040" under discussion, including expanded baselines and =y

(Credit: NRAO)
improved spectral sensitivity.

® ngVLA: 10x sensitivity and 20-200x resolution compared to
current cn/mm arrays.

® Large single-dish telescopes (AtLAST/LST): Wide-field surveys

AtLAST design study

and synergy with ALMA and global sub/mm VLBI. (Mroczkowski+2024)
® Far-infrared missions: Need to bridge the gap between JWST

FYST/CCAT-p LMT/GTM

(<30 um) and ALMA (>350 pm).
ESO “Expanding Horizons" Initiative o
® Strategic planning for 2040s large-scale facilities after ELT completion. B

o — EXPANDING
® Calls for proposals (2026) and white papers (2025 Dec) for future ¢ 215 - < HORIZONS
projects, including ALMA 2040 and AtLAST. S

ing Astronomy in the 2040s
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NAOJ Science Roadmap programs
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NAOJ SRM - Proposed programs in radio astronomy
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REFEHIEFIRMRE R

HIZAXBTAIVAO—RKY Y 7OERK X FEESTH
1 |Square Kilometre Array Phase 1 SKA1
2 |Advanced R&D hub for future GW detectors with TAMA300
3 PERMERXEMRRBERY NT— T FXE
4 | KEVLBlLEEE Universities VLBI
5 |ENRLEZEEKAGRAIC K B E SRR FEDHEE
6 |3 3R ENKERE (3G)
7 |Ultra-Doppler - 3RO FREZEEI 2BERENY 7 —&KE
8 |PRIMAIC & 2@ IRNIRRILE D HEHE
O KRt KREERTHE ngVLA ”g : I:] i
10— 1=)\—AF Eﬁ%ﬁ??‘%%ﬁ
1 EEHFERERZEFEHYPEZMRES - X7 =)L O¥LEFE
12XERF., £anBRIE, ZFoo‘(U\?EX% CAIFTEENRFHERE (LAPYUTA) &i
1330MEF RN RERTRETE TMT
14EERDR - ATFRE CHIENR - BERIEEOLFEE NFEL
1SRRIl 7O 7 b - DEEMARICED <H U WRAEZERIFR D ER
16 BB 7 A —X—> 3> 754 NEFEESILVIA
17INASA Habitable Worlds ObservatoryN®&0
1 8RN REM UL ST
19ERK - IRARER EIBERICE D K EXEFAEIEN 5 XE R N\DHE(L D FERF
200 7 2 UKREEE ASTE TOAE/[LmBE Al lcED < REFK - BEFRDIFE

ASTE

- 'Large-scale projects (incl. ALMAZ2. No LiteBIRD proposal)

- Existing facilities

- Related future programs
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Udenkon Symposium FY2024

Findings from Latest Community Symposium [V

FHERBHE T VRIIATOHER - bh >l o RDAT YT ~160 attendees

Key Findings

® Current and future projects must be linked in one continuous
plan. Resource conflicts and fragmented planning pose major

risks. Technology continuity and human resource development

remain essential.
:‘: FEVY R 2025

® ALMA: Strong consensus to implement ALMAZ2 upgrades
without delay. Need to kick off ALMA 2040 discussions.

® |[ow-frequency interferometers: Need to treat Mizusawa and

ngVLA+SKA1 together. Need for concrete planning of funding $ﬁ%ﬁ§§§ﬁ%93’ﬂ{y7£\ 2025
and staffing for SKA1 and ngVLA. RRHE LY 7T SEIRIEORRAS

®
EMNEXE =B+ v /(X -20255F1H8~10H

® Single-dish facilities: Clear pathway identitied from current
Nobeyama & ASTE toward LST/AtLAST or ATT. A risk: few/no
domestic mm-wave SD telescopes since ~2035.

Recommendations

® Create a unified roadmap that connects current and future
facilities.

® Restart the Future Working Group to coordinate and reflect R T S —
= =
these N NAO‘J SRM/' P PRl T3 9 A TGO r 2= (BERTORBIF) G b T 3EE

P SALER A, U =Rl EER Ao L -, SRR o4 ST, B G
RIRE-ZN D A L NRI 2HEL L wERO S BT ARt Cw B LA Sy, FiE
O TR NS A0 DI IS RSy P AEAYT, WRERRO200 ), A0 7 R (2021

R P N T T Y PR T e M sy e YW e L el prw 1 B mah YA ] e A o 1 = 3
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VLBIFRHABEWC RITIRESE

White paper from the VLBl community

VLBl [SEEHE T —F T 7 )L —7 BEtHREE

Japan VLBI Consortium (V-con, 1990-) VLBI White Paper 2021 ’
wwwZ2.nict.go.jp/sts/stmg/vcon/ - -y
® \/LBI branch of radio astronomy + N
Geodetic VLBI (hon-astronomers). Recommendations: = S
¢ Community size: ~135 members. 1. b TR E MR LB A 7 2 0MAEB LU 7 LA DILRIC X D E2e2i ) EEE
. . BN & 2 22 0% 1 KIKDOBTRD I OBIE & A% 5 b Ic E A ER TN D A
® Coordinates domestic research 2R —F T R —E A Ut KT R TUROB T OB IR & SR X2 5

o

activities related to VLBI. KD I VR L Y LA EREIC S 3 ERAGER OB, K o)1
White paper (2021) OO MBI, BEKRT 7 » 28—V 35 X CHEHRAMLS = » F OB
e D#FES KT 86GHz 2 ¥ KD EWABRO 7 LA NNRUIRZ RESE 5

® Covers global+domestic VLBI networks

o

. 7 U A DI X DHVERAT O T A% B HE ) /P H BB O mfa FEER TS

(EAVN/VERA/NRO/JVN, EHT/BHEX). 0. MESEIR - R EBIOMEE HigT
¢ PrOVIdeS Inte r/natlona\ roadmapsl 1. Centimeter-Wave: Expand arrays for high-resolution compact object studies;

promotes Synergy W|th SKA1 /n gVLA advance massive star formation via methanol maser monitoring. > SKAT-MID

2. Millimeter-Wave: Continue AGN jets and Galactic center studies;

extend to higher frequencies (e.g., 86 GHz). > EAVN, ngVLA

3. Ultra-Wideband: Improve Earth’s core dynamics understanding
through precise free oscillation measurements.
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BRARAX I 227 « DR & F5H

Community-level SWOT analysis

Internal origin

External origin

Helpful

Hey Chappy, can you make a SWOT
analysis based on Udenkon docs?

_1 Copilot @ChatGPT

Harmful

Strengths

Weaknesses

Proven international delivery track record (ALMA operations &
upgrades) and trusted partnerships.

Unique technical capabilities: superconducting receivers, wideband
correlation/transport, time/frequency distribution, large antennas.

Science breadth across bands: CMB polarization (LiteBIRD), THz
single-dish surveys (ATT12), suomm discovery space (LST/AtLAST),

cm/mm interferometry (ngVLA), meter-wave cosmology & pulsars
(SKA).

Talent pipeline: strong cross-disciplinary training in astronomy x
engineering x data science.

Resource dilution and overlap across multiple large projects; limited
capacity to lead more than one “frontier” simultaneously.

Missing unified roadmap that stitches together mm/submm/
low-frequency/VLBI with existing observatories (NRO 45m, ASTE,
Mizusawa, university VLBI).

Internal conflicts (e.g., ngVLA vs. SKA; ALMA vs. ngVLA vs. LST/
AtLAST) and unclear prioritization logic.

Continuity risk for end-to-end instrument design culture (from
concept to publication).

Opportunities

Threats

Global alignment: near-term priority on ALMA WSU; momentum
for AtLAST/LST single-dish; far-IR probe concepts;
strengthening international consortia.

Technology leverage: Al & semiconductors for signal processing &
survey science, quantum technologies, green observatories.

Industry collaboration (THz/cryogenics, photonics, advanced
manufacturing) and broader data science initiatives.

High-impact science in the 2030s: reionization-era galaxy
ecosystems, SMBH growth, planet formation diversity, primordial
B-modes.

Budget headwinds and competition internationally; timelines
slipping or down-scaling of facilities.

Human resource constraints in specialized engineering and data
operations.

Double-failure scenario if competing domestic pushes split effort and
neither major project matures.

Site, logistics, and energy risks, especially for Antarctic THz
operations and high-altitude large dishes.

No domestic mm-wave telescope(s) since ~2035 it current facilities
are closed to enhance the future programs abroad.
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Community-level SWOT analysis - Helpful

Internal origin

External origin

'T ' Copilot @ ChatGPT

Strengths

Proven international delivery track record (ALMA operations & upgrades) and trusted partnerships.

Unique technical capabilities: superconducting receivers, wideband correlation/transport, time/frequency
distribution, large antennas.

Science breadth across bands: CMB polarization (LiteBIRD), THz single-dish surveys (ATT12), submm
discovery space (LST/AtLAST), cm/mm interferometry (ngVLA), meter-wave cosmology & pulsars (SKA).

Talent pipeline: strong cross-disciplinary training in astronomy x engineering x data science.

Opportunities

Global alignment: near-term priority on ALMA WSU; momentum for AtLAST/LST single-dish; far-IR probe
concepts; strengthening international consortia.

Technology leverage: Al and semiconductors for signal processing & survey science, quantum
technologies, low-power/green observatories.

Industry collaboration (THz/cryogenics, photonics, advanced manufacturing) and broader data science
Initiatives.

High-impact science in the 2030s: reionization-era galaxy ecosystems, SMBH growth, planet formation
diversity, primordial B-modes.
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Community-level SWOT analysis - Harmful

% Copilot @ ChatGPT
y

Weaknesses

“frontier” simultaneously.

observatories (NRO 45m, ASTE, Mizusawa, university VLBI).

Internal origin
®

® Resource dilution and overlap across multiple large projects; limited capacity to lead more than one
Missing unified roadmap that stitches together mm/submm/low-frequency/VLBI with existing

® [nternal conflicts (e.g., ngVLA vs. SKA; ALMA vs. ngVLA vs. LST/AtLAST) and unclear prioritization logic.

® Continuity risk for end-to-end instrument design culture (from concept to publication).

Threats

Site, logistics, and energy risks, especially for Antarctic THz operations and

External origin
e o6 o o o

programs abroad.

Human resource constraints in specialized engineering and data operations.

nigh-a

No domestic mm-wave telescope(s) since ~2035 if current facilities are closed to en

Budget headwinds and competition internationally; timelines slipping or down-scaling of facilities.

Double-failure scenario it competing domestic pushes split effort and neither major project matures.

titude large dishes.

nance the future
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The 2nd Radio Astronomy Future Planning Working Group
(since 2025)

£ 2 SRR YFETERES T —F T T I —TDFEE (2025~)
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Udenkon future planning working group (WG)

T—F V7T —TDEEBM & BEEIR

Members
® 12 members + 6 external members + 7 observers

® Chair: K. Kohno (UTokyo)
® \/ice-chairs: M. Fukagawa (Tohoku), K. Niinuma (Yamaguchi)

Advisory items and charges: Japan's Radio Astronomy Roadmap
® |nput to NAOJ Science Roadmap (SRM) and implementation plan.
® Cover 11 proposed NAOJ-SRM programs + LiteBIRD through ~2035.

® Detine priorities, feasibility (time, budget, personnel), and address
conflicts if multiple projects compete.

® Milestones: NAOJ SRM (FY2025 Q4) & Implem. Plan (FY2026 Q2).

Uden members

Takuma lzumi NAOJ
Fumi Egusa UTokyo
Akira Endo TU Delft

Kotaro Kohno * UTokyo
Toshiki Saito Shizuoka

Keitaro Takahashi Kumamoto
Kotaro Niinuma ** | Yamaguchi
Atsushi Nishimura NAOJ
Takuya Hashimoto Tsukuba
Misato Fukagawa ** Tohoku
Mareki Honma NAOJ
Munetake Momose lbaraki

External members

Yuri Aikawa UTokyo
Hanae Inami Hiroshima
Masaomi Tanaka Tohoku
Kengo Tomida Tohoku
Tohru Nagao Ehime
Toru Yamada JAXA
Observers
Toshikazu Ohnishi OMU
Masao Saito NAOJ
Masumi Shimojo NAOJ
Kenta Fujisawa Yamaguchi
Kentaro Motohara UTokyo
Takuya Akahori NAOJ
Yoichi Tamura Nagoya

* Chair, ** Vice-chair
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BRRAXFEO— RV Y TDEZ - REFE
Process for Radio Astronomy Roadmap development Timeline
1. Collect Resource Profiles from Each Project (Kohno—Projects»WG) [2025 Nov] 2025
® Request data on required resources: Budget, Human resources, Technical readiness, Facility and equipment needs  haee
® Include both ongoing and future plans (11 NAOJ-SRM programs + LiteBIRD)
December
2a. Science Goal Integration 2b. Aggregate and Analyze Feasibility
(Niinuma, Egusa, Inami, Tanaka, Tomida) (Momose, Honma, Niinuma, Nishimura, Izumi, Endo)
® Summarize major science objectives for each project. ® Compile resource profiles by implementing institution
® Map science goals to project timelines / milestones. (e.9., Nagoya U for SKAT). 2026
e Consider scientific impact, technical sustainability ® Evaluate feasibility under realistic constraints: Jantiary
and international alignment. Timeframe (~2035), Budget / Personnel availability.
® Visualize interdependencies / synergies. ® |dentify potential contlicts between projects and
propose mitigation strategies.
3. Deliverable: Roadmap Document (Kohno, Takahashi, Fukagawa, Nagao, Aikawa, Yamada) February
Combine resource analysis and science goals into a coherent roadmap.
® |nclude implementation scenarios (year-by-year priorities), inter-project relationships, and risk assessment.
® Public review and feedback before finalization. [2026 Feb] [2026 Jun] June
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Summary

K&

® Top Priority: ALMAZ2 upgrade;
other major plans include ATT12, LiteBIRD, LST/AtLAST,
ngVLA, and SKA1. ALMA2 =, sEsE P iy

= PN s 30

BRE = AR AR
N TRIR A
ILAREF

SRT TRRER

e Key Discussion: Strong interest in low-frequency
interferometers and sub/mm-wave tfacilities, but resource
conflicts have emerged. E@ETHste (7= UREBEADBNT TR

HWO
LUVOIR/HabEx

B ABE
ZBHhAT Zy bhT—7

THEREA TR

RESHBE BEN
7T

® Roadmap Development: Future Plan WG has launched
efforts to create a comprehensive Radio Astronomy
Roadmap. kwcic&z rEBERXO— KTy 7 OFEERS

Euclid m——
Roman mmmmr——
JWSTmmmes—————————————————
Gaia I
A FIT

o\

‘UE

2000 2010 2020 2030 2040
Subaru2

o Global Alignment: International trends highlight the need

for cross-wavelength strategies and coordinated P anning.

BWH/J/EH/)IL; HEES JCE \Eb\ﬁ'fjn
e Next Steps: Community discussions wi continue at the

Udenkon Symposium (Dec 23-25, Hongo, UTokyo). N
SEEDOFERY VIRI T L ERAE, 12823-25H) Tikam Akt
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