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This Memorandum of Understanding (the “MoU") is made by and between:

(1) National Space Science Center (the “NSSC”) of Chinese Academy of Sciences, located
at NO. 1 Nanertiao, Zhongguancun, Haidian District, Beijing, 100190, China.

NOTE: The headquarters of the International Meridian Circle Program is located in the Huairou
Campus of NSSC. Before the official establishment of the International Meridian Circle
Program Organization, related matters were handled by the IMCP Secretariat, which is affiliated
with NSSC.

(2) Chiang Mai University . located at 239 Huay Kaew Rd, Suthep, Mueang Chiang Mai
District, Chiang Mai 50200.

The NSSC is hereinafter referred to as a “Party A”, Chiang Mai University is hereinafter referred
to as a “Party B” and jointly as the “Parties™.

BACKGROUND

The International Meridian Circle Program (IMCP) is a world-class international cooperation
program conducted by a consortium of countries and institutes with the goal of understanding
and possibly predicting the impacts of the different sources of natural and anthropic disturbances
on the Earth’s space weather and space climate. It achieves these objectives by deploying and
operating a network of ground-based research and monitoring instruments along one or several
great meridian circles and conducting joint research mainly based on the data produced by this
network.

As a matter of principle, all members of the consortium share the goals and implement the means
of cooperation briefly described in Appendix A to this MoU. The IMCP is a voluntary
international collaboration in science, in which all consortium members adhere to the principle
of openness, fairness and progressiveness, and are committed to contribute to the promotion of
the UN SDGs.

Party A: National Space Science Center

NSSC is a research institution directly under the Chinese Academy of Sciences (CAS),
dedicated to research in space science and application technology. It is a leading space research
institute in China covering space physics, space environment, microwave remote sensing and
space engineering technology. NSSC is the scientific and organizational entity leading the
Chinese Meridian Project. The Chinese Meridian Project consists of a space environment
monitoring network comprising 31 stations and nearly 300 sets of monitoring equipment,
arranged in a "#" layout along the 100°E, 120°E meridians and the 40°N, 30°N parallels. It
primarily focuses on collaborative monitoring from the Sun’s surface to Earth. The stations and
instrumentation of the Chinese Meridian Project listed in Appendix B can be incorporated into
the IMCP network and share data within the IMCP framework. NSSC is collaborating with all
institutions/organizations that have signed the present MoU to work with them on implementing
the IMCP, using the Chinese Meridian Program as its model of cooperation.

The International Meridian Circle Program is a consortium of countries and institutes



active in space weather that have agreed to serve the goals and implement the means of
cooperation as described in Appendix A. Pending the future creation of one or several
Advanced Study Institutes to conduct its operations, the IMCP is an international
consortium of independent research entities whose operations are supported by NSSC.

Party B: Chiang Mai University

Chiang Mai University has a vision to promote frontier sciences, including research on
Earth-Space System. The Earth-Space Ecology (ESE) research group at Chiang Mai
University aims to develop tools and systems for space weather research in Thailand, as
well as to establish a space weather database for preparedness, monitoring, and disaster
warning of space hazards. To serve as a central hub for space-related research conducted
by highly specialized researchers, we have fostered the creation of internationally
recognized research and innovations in the field of space, as presented in Appendix C. Our
goal is to position Chiang Mai University as a leading institution for space research
globally.

ESE focuses on the study of Earth-Space relations and the impacts from space phenomena on
life on Earth. As part of our mission for the nation, we also promote the development of learning
materials and the dissemination of space-related knowledge to the general public. This aims to
enhance understanding of space physics, space hazards, and astrobiology, inspire young people
to take an interest in science, and prepare the global population for the era of the space economy.
As detailed in Appendix D, our instruments connect Chiang Mai University’s research with the
global neutron monitor network, fostering further scientific collaboration.

The two Parties have entered into this MoU to collaborate on one or several of the four Pillars
of the IMCP described in Appendix A (scientific research, network development, data sharing
and dissemination and international networking activities) with the objective of serving the goals
of the Program, advancing research on space weather and space climate and maximizing their
benefits for all of Humankind and for the protection of the Earth’s environment at large.

1. RESPONSIBILITIES

Party B will use all reasonable efforts to promote IMCP and contribute to its different activities

under the coordination of NSSC, such as and not limited to:

i) engage in bilateral and multilateral cooperation within the framework of IMCP, as well as
support and promote the establishment of an international organization for the IMCP;

ii) carry out joint observations based on their own monitoring facilities:

iii) explore data sharing:



iv) support and promote the future planning, development, and deployment of new monitoring
facilities;

v) promote joint space weather research such as joint application for funding projects,
collaborative publication of articles, etc;

vi) support activities related to IMCP, such as hosting and participating in workshops, space
weather schools as well as seminars;

vii) conduct personnel exchanges such as short-term visits, joint training, academic exchanges,
etc.

2. PERSONNEL

2.1 The Parties shall ensure the selection of personnel with the necessary skills and competence
to take part in the activities under this MoU.

2.2 Each Party personnel shall remain employees of their home institutions, which, as
employers, shall each bear exclusive responsibility for the remuneration, social security and
insurance of its personnel. Each Party shall indemnify and hold the other Party harmless from
any liability in this respect.

3. FINANCE

3.1 Except as otherwise stated in the MoU, Each Party shall bear its own costs and expenses
incurred in connection with this MoU, including the negotiation and finalization of any
Agreement.

3.2 Any financial, in-kind or effort contributions related to a project under this MoU shall be
formally agreed in an Agreement.

4. INTELLECTUAL PROPERTY

Any intellectual property to arise from this collaboration should be aligned with the mutual
interests of both parties and comply with the laws and regulations of their respective countries.

5. DURATION AND TERMINATION

5.1 This MoU shall enter into effect upon signing of it by both Parties, shall have a duration of
5 years.

5.2 Either Party may terminate this MoU, for any reason, by giving the other Party a written
notice six months in advance.



6. AMENDMENTS

Amendments to or changes of this MoU shall, in order to be valid, be made in writing and signed
by authorized representatives of both Parties and shall be clearly stated as amendments to or
changes of this MoU, as the case may be.

7. SETTLEMENT OF DISPUTES

In any dispute, difference or question between the Parties arising out of or in connection with
this MoU the Parties will attempt in good faith to settle it by negotiation.

This MoU has been executed in two (2) originals, of which the Parties have received one (1) each.

National Space Science Center, Chinese ~ Chiang Mai University,
Academy of Sciences

Gg" u/} f_,g‘/”"wiﬁh‘

Signature

Signature

Zo 25 cg 1§

Chi WANG Pongruk SRIBANDITMONGKOL
Dikector CGoneral of NESC President of Chiang Mai University



Appendix A.
IMCP STATEMENT OF GOALS AND MEANS OF COOPERATION

The International Meridian Circle Program (IMCP) is an international research and monitoring
program aiming at understanding and possibly predicting the impacts of the different sources of
natural and anthropic disturbances on the lonosphere, Middle and Upper Atmosphere (IMUA),
which is the interface with the domain of the Earth’s environment dominated by neutral
atmosphere processes and the overlying domain of the Earth’s environment — ionosphere,
magnetosphere and interplanetary space — dominated by magnetized plasma processes. The
overarching goal of the IMCP is to quantitatively explore these impacts over a broad range of
temporal scales, from minutes or so (with implications for Space Weather) to the multi-decadal
scale (with implications for Space Climate). In line with this goal, the research priorities of IMCP
include but are not limited to the study of the impact on the Earth’s space environment of the
main types of disturbances: solar eruptions and other solar disturbances; energy transport and
global disturbances in the magnetosphere; secular variations of the geomagnetic field; lower
atmosphere weather and climate; variations of the global atmospheric circuit; natural hazards and
disasters originating at the Earth’s surface, interior and core.

To achieve its research objectives, the IMCP deploys and coordinates a global ground-based
network of research and monitoring instruments. Optimally designed to capture the space and
time variability of these different processes, the IMCP network consists of several meridional
chains of instruments monitoring the IMUA, complemented by additional instruments dedicated
to the characterization of the different sources of disturbances described above, starting with
monitoring of solar and interplanetary space activity. While each meridional chain aims at
achieving a full-latitude coverage of space weather processes, the combination of its different
meridional chains provides unique additional longitude and local time coverage. The primary
chain is deployed along the 120° E - 60° W longitudes, while a second chain is currently planned
to be deployed later, in longitude quadrature with the first one, along the 30° E - 150° W
longitudes.

Deployment and operation of the IMCP will involve countries and institutes operating
instruments along its meridian(s) who have voluntarily joined the project, adhere to its scientific
objectives and agreed to contribute to the development of its four PILLARS:

- Joint research activities using data from the network;

Deployment and operation of instruments along the IMCP Meridian(s);
- Exchange of data and development of data systems in support to IMCP projects;
- Tools and networking activities enabling international cooperation.

The IMCP is a voluntary international collaboration in science, whose all partners adhere to the
principle of openness, fairness, and progressiveness, and contribute to the promotion of the UN
SDGs.
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Appendix C: ESE STATEMENT OF GOALS AND MEANS OF COOPERATION

The Earth-Space Ecology (ESE) research group at Chiang Mai University, Thailand, leads
collaborative efforts in studying space weather and cosmic rays through ground-based
observations and their impact on Earth-space ecology. The group actively partners with
various international research institutes to advance knowledge in particle physics, cosmic rays,
atmospheric physics, space weather, and Earth-space ecology. One of the group's key projects
is THIMON (Thailand-Hawaii Neutron Monitor), a three-tube standard NM64 neutron
monitor developed at Chiang Mai University. This initiative has received substantial support,
including a donated spare shipping container from Shinshu University and electronic boards
and a rack from the University of Delaware.

We strongly support a global ground-based network of research and monitoring
instruments. Our facilities will serve as a additional tools to tighten the development and

discovery in Space Physics, Particle Physics researches. We there for adhere the agreement on
collaboration of the four PILLARS:

- Joint research activities using data from the network:
- Deployment and operation of instruments along the IMCP Meridian(s);

- Exchange of data and development of data systems in support to IMCP projects;

Tools and networking activities enabling international cooperation.

With our strong support for the international collaboration in science, we adhere to the principle
of openness, fairness, and progressiveness.



Appendix D: Instrumentation of Chiang Mai University

1. Changvan Neutron Monitor:

Changvan is a semi-leaded neutron monitor designed and developed by Chiang Mai University
as part of an initiative by Her Royal Highness Princess Maha Chakri Sirindhorn to enhance
cosmic ray and space weather research in Thailand. The project is led by Prof. Waraporn
Nuntiyakul from Chiang Mai University (CMU), who serves as the Principal Investigator (PI).

International Collaboration

The development and deployment of Changvan are part of Thailand's collaboration in polar
science with China’s Arctic and Antarctic Administration under the State Oceanic
Administration. The partnership includes:

- Scientific exchange between Thai and Chinese researchers.
- Joint studies on climate change, biotechnology, and space weather.
- Support for Thai scientists participating in Chinese Antarctic Research Expeditions.

- Conservation efforts to protect the pristine Antarctic environment.

2. THIMON:

THIMON (Thailand-Hawaii Neutron Monitor) is a three-tube standard NM64 neutron monitor
developed by Chiang Mai University. The project benefited from generous contributions,
including a spare shipping container from Shinshu University and electronic boards and a
rack from the University of Delaware. Designed for high mobility and adaptability, THIMON
is capable of functioning in various environments, ranging from high-altitude observatories to
remote research locations.

International Collaboration

THIMON was originally designed to detect solar neutrons, making the Haleakala site in
Hawaii an optimal deployment location. To support this effort, we collaborated with Prof.
Veronica Bindi from the University of Hawai‘i at Manoa (UHM) for site coordination and
placement. In addition to studying solar neutrons, we plan to integrate THIMON into a latitude
survey project, similar to the mobile Changvan neutron monitor, which features a comparable
design. Our long-term vision includes deploying THIMON on a U.S. Coast Guard icebreaker
to conduct measurements in polar regions when suitable opportunities arise.



3. Station of Chiang Mai University

(https://www.cmu-gnss.science.cmu.ac.th)

Ind.

Station

Obs. Site

1

CMUOI

Chiang Mai, Thailand
9857 18.9E, 18 48 07.94 N, 305.8m




