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Campus Cosmic-ray Observation Collaboration

42nd International Conference on High Energy Physics, July 19,2024

Why do we conduct cosmic ray observation activities in schools?

 Cosmic rays are naturally available research samples (free of charge), like 

'manna from heaven.' 

 The instruments and methods for studying cosmic rays are well established and 

can be learned by students after training, mastered by physics teachers, and are 

safe to use. 

 There are already several hundreds of high schools and universities in many  

countries around the world with successful experiences.
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Campus Cosmic-ray Observation Collaboration
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✓ to set up campus observation stations 

and network

✓ to popularize cosmic-ray knowledge

✓ to encourage cosmic-ray study

✓ to strengthen collaboration on 

cosmic-ray observation

✓ to facilitate student and teacher 

training

✓ To strengthen relevant international 

exchanges

Purpose
 Established on September 28, 2020

 Connected to the Institute of High Energy 

Physics (IHEP), Chinese Academy of 

Sciences (CAS)

 Relying on the Large High Altitude Air 

Shower Observatory (LHAASO) and 

Modern Physics

 Everyone is a volunteer



LHAASO and Modern Physics

◼ 2016: began construction 

◼ Goal: aims at exploring the origin of 

high-energy cosmic rays and 

conducting scientific researches on 

high energy astrophysical radiation

◼ Located 4,410 meters above sea level on 

Mt. Haizi in Daocheng, Sichuan Province, 

China, and covers an area of 1.36 km2

◼ Achieved numerous significant 

scientific results since 2019

◼ 1976: a popular science magazine in Chinese covering all 

areas of physics, pure and applied

◼ serves the physics community of researchers, college 

students, graduate students, high school teachers and other 

people interested in physics. 

◼ sponsored by the Institute of High Energy Physics, CAS and 

High Energy Physics Branch of Chinese Physical Society
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Organization

42th International Conference on High Energy Physics, July 19,2024
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• by S.W. Cui
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Members：30 institution members，6 person members

42th International Conference on High Energy Physics, July 19,2024

High Schools (15) Universities(10) Institutes(5)

1 Beijing Dongzhimen High School

2 Beijing ChenJingLun High School

3 Beijing Huiwen Middle School Chuiyangliu 

Branch

4 Shijiazhuang No. 1 High School

5 Zhangjiakou No. 5 High School

6 Jiangyan High School of Jiangsu Province

7 Jiangsu Province Xinghua Senior Middle 

School

8 Wang Ganchang High School

9 Yangzhou High School of Jiangsu Province

10 Hunan Normal University 

Affiliated Middle school

11 Luxi High School

12 Quanzhou Yicong High School

13 Shenzhen Overseas Chinese Town Middle 

School

14 Chengdu Eastern New District No. 4 High 

School

15 Shanghai Kongjiang Senior High School

1 Tsinghua University
2 Hebei Normal University
3 Shandong Management University
4 Southwest Jiaotong University
5 Tibet University
6 Sun Yat-sen University
7 Yunnan University
8 Central China Normal University
9 Henan Normal University
10 Shandong University

1 Institute of High Energy Physics,CAS
2 511 institute
3 Hefei Institutes of Physical Science,CAS
4 Institute of Energy, Hefei
5 Science and Technology Training Center of 
CAS
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1. Push forward R&D of 
instruments

Cosmic Ray Detector Array 
Muon Telescope
Cosmic Ray Hodoscope
Cosmic Ray Visualizer
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2. Set up cosmic-ray observation stations in campuses

42th International Conference on High Energy Physics, July 19,2024

Installation and Commissioning of the Cosmic Ray 
Observation Equipments at the High Schools
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3. Measurements and Courses

42th International Conference on High Energy Physics, July 19,2024

Cosmic Ray Detector Array 
•Measure the Extensive Air Shower (EAS), which is generated by primary 

cosmic ray  

•Measure the direction of EAS if accuracy better than 2 degrees

•Measure the arriving time of particles if accuracy better than 2 

nanoseconds

Muon Telescope
• Measure the cosmic ray muon flux in any specific direction ( all 

different zenith angles and different azimuth angles)

• Measure the speed of cosmic ray muon

• Measure the life of muon

• Measure the east-west different effect of cosmic ray flux indused by 

earth magnetic field
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3. Measurements and Courses

Objective:
• Reignite curiosity and interest
• Stimulate the desire for inquiry
• Develop the habit of asking 

questions
• Enhance confidence in problem-

solving
• Master basic scientific methods
• Cultivate innovative thinking

14 lessons are designed and published 
serially on Modern Physics, with a 
book currently being published



Practice

4. Facilitate the cosmic-ray 

observation and study

42nd International Conference on High Energy Physics, July 19,2024

• Create the cosmic-ray observation database

• The data from existing campus stations are stored

• The data can be shared by all the members of CCOC

• Incorporated with CCOC website (ccoc.ihep.ac.cn)

Data Center Website



Practice
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5. Communications

42th International Conference on High Energy Physics, July 19,2024

Campus Cosmic Ray Observation Summer School (2021-2023)

• Popular science reports on large 
scientific facilities

• Cosmic ray observation courses
• Experience exchange on campus 

observation activities
• Visiting the lab
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5. Communications

42th International Conference on High Energy Physics, July 19,2024

Coordinate the members to participate the ICD、IMW、IMC in China；CCOC Seminar with DESY



校园宇宙线联盟 中国人民大学附属中学 北京市东直门中学

江苏省姜堰中学 江苏省兴华中学 湖南师范大学附属中学 西南交通大学 宇宙线EAS强度随方位角的变化
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 A seed of science has already begun to sprout in the 

hearts of the students.

 Six Stations have been setup.

 Projects for teachers’ practice have been  approved.

 One book has been published.

 A cosmic ray science education base has been 

approved.

 The observation activity was selected as an Excellent 

Science Popularization Activity for National Science 

Popularization Day 2022.

42th International Conference on High Energy Physics, July 19,2024
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Conclusion and Next Plan

42th International Conference on High Energy Physics, July 19,2024

Conclusion:

 Providing students with the opportunity to participate in cutting-edge scientific 

research,enable students to develop independently and grow around scientists

Receiving authentic training in modern scientific inquiry, and enhancing the overall 

scientific literacy of both teachers and students

Fostering students' interest in studying physics

Broadening the international perspective of teachers and students

Next Plan:

✓ Advancing the construction of observation stations in different latitudes

✓ Using data from LHAASO  for a real simulation analysis

✓ Developing a mobile APP for visualizing cosmic ray-related data、a game and a

competition for  disseminating the cosmic ray knowledge 
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Challenges

42th International Conference on High Energy Physics, July 19,2024

 Fully leverage the enthusiasm and initiative of established schools in conducting 

observation activities

 Fully utilize the capabilities of the equipment

 Expand research content and achieve deeper integration of science and education

 Sustainable funding support

Q&A


