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Previous Workshops
• Developing future plans requires sustained, long-term commitment
• Held continuously since 2011 (start of full scientific operations ) to discuss 

future development and scientific requirements
• These efforts shaped the ALMA Development Roadmap toward the 2030s

Date Topic

March 9-10, 2022 Science Archive

March 11-13, 2020
ALMA 2030 Vision: Design Considerations for Digitizers, 

Backend and Data Transmission System

December 10-11, 2019 High frequency (Band 8,9,10) observations and development

December 14-15, 2018 Wide IF

October 3-5, 2017

(ALMA Long Baseline Workshop)
Long baseline



Previous Workshops
• ALMA Development Workshop: 

Prospects for radio interferometry 
in the 2040s

• October 8-9, 2024, NAOJ
• Language: Japanese

• Kickoff meeting for the Japanese 
community toward ALMA2040

https://www2.nao.ac.jp/~eaarc/Meetings/ALMADW2024/



This Workshop
• This workshop will launch East Asian 

discussions on future mm/submm 
interferometers in the 2040s

• The goal is to build a shared long-term 
vision for future planning and 
development

• Ambitious, forward-looking ideas 
from both science and technology 
perspectives to gather a broad range 
of ideas from the community

https://www2.nao.ac.jp/~eaarc/Meetings/EAALMA-ALMA2040



Participants
• Country

• Japan 57
• Korea 10
• Taiwan 6
• Other 8 

• China, France, Germany, India

• Stage of Career
• Student (Undergraduate) 4
• Student (Graduate) 14
• Early stage (1-5 yrs after obtaining degree) 7
• Early stage (~5-10 yrs after obtaining degree) 15
• Mid stage (~11-20 yrs after obtaining degree) 18
• Advanced stage (>~20 yrs after obtaining degree) 22
• other 1



Request to participants
• We encourage everyone to actively participate and share your 

opinions and feedback
• sharing the views of the EA community and helping shape the direction of 

mm/submm interferometers in the 2040s

• Please share ambitious ideas that look ahead to the 2040s
• rather than the extensions of current research or interferometers 
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The ALMA Telescope Becomes the ALMA Space Telescope
In search of better observing conditions, the antennas were 
launched beyond the Earth’s atmosphere, achieving 
performance that isn’t affected by weather. Those involved 
are enthusiastic, saying this will finally catch the attention of 
JA (abbreviation for “rocket-loving kids”). #AprilFools



LOC Announcements
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Afternoon session will resume at 13:20



Announcements from LOC
• Reception & Name Badges

• Please check in at the reception in front 
of the venue to receive your name badge 

• Workshop dinner
• 18:00–20:00, July 16, at the cafeteria on 

campus
• If you registered for the dinner, please 

pay the fee at the reception desk
• 2,000 yen for students and 4,000 yen for 

other participants
• Payment must be made in cash

We are here

Cafeteria



Panel Discussion



Panel Discussion: Question 1

Which capability should be the highest priority to enable 
the next generation of key science cases in the 2040s?

https://forms.cloud.microsoft/r/qRXvVZRVNa



Panel Discussion: Question 2

What level of line sensitivity upgrade is required?

https://forms.cloud.microsoft/r/tHaLHeeZcK



Panel Discussion: Question 3

What level of improvement in angular resolution is required?

https://forms.cloud.microsoft/r/rkeFcQhT5v



Panel Discussion: Question 4

• Given the massive data volumes expected, what kind of data 
reduction environment do we envision? 

• How can we effectively integrate AI and automated pipelines?



Panel Discussion: Question 5

• How should ALMA2040 leverage synergies with other major 
upcoming facilities?
• AtLAST, BHEX (Capella), ngEHT, ngVLA, SKA



Panel Discussion
1. Which capability should be the highest priority to enable 

the next generation of key science cases in the 2040s?
2. What level of sensitivity upgrade is required (compared to the 

current ALMA)?
3. What level of improvement in angular resolution is required 

(compared to current ALMA)?
4. Given the massive data volumes expected, what kind of data 

reduction environment do we envision? How can we effectively 
integrate AI and automated pipelines?

5. How should ALMA2040 leverage synergies with other major 
upcoming facilities?
• e.g., AtLAST, BHEX (Capella), ngEHT, ngVLA, SKA



Q1. Which capability should be the highest priority to enable 
the next generation of key science cases in the 2040s?*

* Select up to two



Q2. What level of sensitivity upgrade is required?
(compared to the current ALMA)



Q3. What level of improvement in angular resolution is required?
(compared to the current ALMA)



Discussion



Timeline toward ALMA2040 (and ALMA3)
2001- 2006- 2011- 2016- 2021- 2026- 2031- 2036- 2041-

ALMA Telescope

Construction Operation

ALMA (2013-2022) ALMA2 (2023-2032) ALMA3 (2033-2042)

NAOJ Project Cycle

★ ALMA Board approved “ALMA2030 WSU Implementation Plan”

Large-scale Academic 
Frontier Promotion 
Project, MEXT (~10-year)

MP2014 MP2017 MP2020

RM2014 RM2017 RM2020

Master Plan, Science Council of 
Japan (~3-year)

Road Map, Council for Science and 
Technology, MEXT (~3-year)

★ Release of “The ALMA Development Roadmap”

……

…

Proposal of “ALMA2”

10-year 10-year

MP2032

RM2032

MP2041

RM2041

“ALMA3” “ALMA2040”

NAOJ Science Road Map,  NAOJ (~6-year & 3-year updates) SRM2025

NAOJ Implementation Plan,  NAOJ (~6-year & 3-year updates) IP2026

SRM2031

IP2032

SRM2037

IP2038

from Satoru Iguchi’s slides



Planning of ALMA2 (and ALMA2030)

ALMA Long Baseline Workshop held in Kyoto in October 2017. 

Researchers and engineers from around the world joined 

together for discussions that led directly to the preparation of 

“The ALMA Development Roadmap".

“The Development Roadmap” (2018). Signed by the Director of ALMA 

and Professor Toshikazu Onishi of Osaka Prefecture University, then 

Chair of the ALMA Board.

East Asian ALMA Development WS

International ALMA Development WS

2011    2012    2013    2014    2015    2016    2017    2018    2019    2020    2021    2022

Japan JapanEurope

• Japan has led the world in discussing future observational capabilities with the science community since 2011.

• Based on the results of these discussions, the international Working Groups and the ALMA Science Advisory 

Committee began discussions, agreed on science goals, development items and their priorities, and released 

“The ALMA Development Roadmap".

Japan Japan Japan Japan Japan Japan Japan

North 

America

Europe

Europe

Japan

from Satoru Iguchi’s slides



Toward ALMA2040
• How do we move forward toward ALMA2040 in EA?

• What is the next step?
• What is the best format, timeframe, and frequency for EA activities?
• How do we link EA's activities with those in Europe and NA?



Panel Discussion on July 16



Toward ALMA2040
• How do we move forward toward ALMA2040 in EA?

• What is the next step?
• What is the best format, timeframe, and frequency for EA activities?
• How do we link EA's activities with those in Europe and NA?

• What will be the key science cases in EA?
• Need to convert scientific requirements into quantitative requirements
• Co-design loop between science requirements and technical feasibility
• Requirements from EA appear to differ in some respects from European ALMA2040



Toward ALMA2040
• How do we move forward toward ALMA2040 in EA?

• What is the next step?
• What is the best format, timeframe, and frequency for EA activities?
• How do we link EA's activities with those in Europe and NA?

• What will be the key science cases in EA?
• Need to convert scientific requirements into quantitative requirements
• Co-design loop between science requirements and technical feasibility
• Requirements from EA appear to differ in some respects from European ALMA2040

• How can ALMA2040 be funded in the much broader landscape of 
expensive experiments in physical science (i.e., not just astrophysics)?
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