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Abstract
• Under Alva Myrdal Centre for nuclear disarmament (AMC), a range of 

activities covering education, research and outreach are foreseen. 
• As an important step to build-up of competence related to 

disarmament, collaborative efforts have been ongoing since 2021 to 
develop a PhD-level course in verification of nuclear test explosions.

• As a result, a 7.5 ECTS PhD course called “Verification of nuclear test 
explosions” has been jointly developed by the Swedish Defence
Research Agency (FOI) and the Department of Physics and Astronomy 
at Uppsala University (UU).

• The course was successfully offered in September-October 2022 in a 
hybrid format.

Course goals
After having completed the course, the student shall be able to:
• account for treaties and verification regimes that govern nuclear 

weapons,
• identify remote signatures from nuclear exposions, account for 

techniques used to detect such signatures,
• perform basic analysis of seismic events in order to discriminate 

explosions from earth quakes,
• account for processes that give rise to atmospheric radioactivity and 

techniques used to measure it,
• analyze data of atmospheric radioactivity in order to discriminate 

between natural sources, contributions from civil nuclear power and 
nuclear test explosions,

• perform calculations of particle diffusions in the atmosphere using 
dedicated software tools, and

• perform a cross-disciplinary analysis of a nuclear test explosion 
scenario, where incoming information is analyzed and evaluated using 
statistical analysis. 

Course format
• Course dates: September 5 - October 5, 2022.
• Hybrid course featuring on-site participation at the Ångström Laboratory 

at UU (see Fig. 1), and on-line participation.
• The course comprised 11 lectures, 4 Q&A sessions, 2 tutorials, 1 

laboratory exercise, individual assignments, a scenario case study, 
seminar presentations and an oral examination.

• 12 participants registered and followed the course. 
• The majority preferred on-line training and 6 of them particpated in the 

laboratory exercise.

Laboratory exercise
• Exercise offered on-site and on-line.
• Participants on site get hands-on training with the air sampling 

equipment and detectors in the laboratory (see Fig. 2). 
• Filters are installed and later prepared for measurements. The 

participants record and analyze gamma spectra to draw conclusions on 
what particles that can be detected, and what their origin is.

• Participants available on-line are provided with already collected data. 
Analysis of the data is performed in a Jupyter Notebook.

Figure 1. The Ångström Laboratory in Uppsala.

Figure 2. The air sampling equipment installed at the roof of the 
Ångström Laboratory (upper row). Course participants preparing the air 
samples for analysis in the laboratory (lower row).

Conclusion and outlook
• First PhD course under AMC has been developed jointly by FOI and 

UU, and offered as a hybrid course.
• The course aims to teach participants about technical verification of 

nuclear test explosions, and includes both lectures, individual 
assignments and a laboratory exercise.

• 12 participants with diverse background followed the course.
• The course remains to be evaluated, but the intent is to offer the course 

also in the future.
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