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Abstract
The quantum industry demands a diverse workforce with foundational quantum knowledge, extending beyond
traditional physics specialists. To address this, the University of Twente developed Quantum for the Curious, a
15 ECTS minor introducing non-physics students to key quantum phenomena and technologies. Guided by the
European Competence Framework forQuantum Technologies, the minor enhances scientific literacy and industry-
relevant competencies. This talk introduces the minor, launched in 2024-2025, outlining its structure, objectives
and key features. It will briefly reflect on highlights from the first year, including a lecture on cryogenics, and
share initial impressions based on student feedback.

Introduction
The quantum industry requires a diverse and balanced workforce to enable its expected growth. People with
a basic understanding of quantum physics principles can support the workforce, including those not directly
involved in quantum technology development. [1,2]Their knowledge can aid decision-making processes, con-
tribute to effective communication around quantum technologies, and assist in the design of related products.
[3] It is a relevant educational pursuit across research and industry.

With this in mind, we developed a new minor program on quantum technology at the University of Twente,
named ‘Quantum for the Curious’. [4] A minor is a package of courses of usually 15 ECTS, which allows stu-
dents to specialise or broaden their knowledge and competencies. The minor introduces non-physics students
to key quantum physics concepts and emergent quantum technologies and applications. The minor promotes
scientific literacy in quantum physics and provides essential knowledge and skills for industries increasingly
using quantum technologies.

We designed the minor explicity for non-physics students, aiming to spark interest in quantum physics while
exploring its emerging applications and technologies. Students are expected to master basic skills in linear
algebra.

Design of the minor
We designed the minor Quantum for the Curious using the European Competence Framework for Quantum
Technologies [5]. The framework defines three proficiency areas, namely (I)Quantum Concepts, (II)Quantum
Technology hardware & software engineering, and (III) Quantum Technology applications & strategies. We’
ve designed a 5 ECTS course for each proficiency area.

In the course “Quantum Concepts”, the physics concepts behind quantum technology are introduced. Topics
addressed are superposition, quantisation, entanglement, qubit states, operators, time-evolution and technol-
ogy platforms.

The course “QuantumTechnologyHardware and Software Engineering”addresses different enabling technolo-
gies, such as cryogenics, cleanroom technology, and measurement equipment. The students work on three
experimental assignments: Quantum Key Distribution, Bell inequality violation, and NV-center qubits. Fur-
thermore, the students work on two software assignments: quantum teleportation and a quantum algorithm.

The “Quantum Technology Applications and Strategies”course introduces different applications, business
strategies, policies, didactics, and ethics. The students work in teams on a quantum project given by industrial
or academic partners.

Oral presentation
This talk presents an overview of the minor Quantum for the Curious, which was launched in the academic
year 2024-2025. I will outline the structure and objectives of the programme and highlight some distinctive
features. Among these was a lecture on cryogenics, an enabling technology crucial to the functioning of many
quantum systems. Drawing on student feedback and reflections, I will share some impressions on how the
minor was received, and discuss ideas for further development.

References
[1] Aiello, C. D., Awschalom, D. D., Bernien, H., Brower, T., Brown, K. R., Brun, T. A., … & Zwickl, B. M.
(2021). Achieving a quantum smart workforce. Quantum Science and Technology, 6(3), 030501.



[2] Greinert, F., Müller, R., Bitzenbauer, P., Ubben, M. S., & Weber, K. A. (2023). Future quantum workforce:
Competences, requirements, and forecasts. Physical Review Physics Education Research, 19(1), 010137.
[3] Hughes, C., Finke, D., German, D. A., Merzbacher, C., Vora, P. M., & Lewandowski, H. J. (2022). Assessing
the needs of the quantum industry. IEEE Transactions on Education, 65(4), 592-601.
[4] University of Twente. (2025, January 29). Quantum for the curious https://www.utwente.nl/nl/tn/onderwijs/minor/quantum-
for-the-curious/
[5] Greinert, F., Müller, R., Goorney, S. R., Laurenza, R., Sherson, J., & Ubben, M. S. (2024). European compe-
tence framework for quantum technologies. In Zenodo (pp. 1-30).

Submitters Country
The Netherlands

Are you a student?
No

Author Affiliations & Email Addresses
I confirm that valid email addresses and affiliations have been added for all co-authors.

Co-Author Affirmation
By clicking here, I, the submitting author, affirm that all co-authors know of and concur with the submission
of this abstract.

Author: SWART-CASTENMILLER, Carolien (University of Twente)

Co-authors: BRINKMAN, Alexander (University of Twente); FOLKERS, Bart (University of Twente); STADER-
MANN, Kirsten (University of Twente)

Presenter: SWART-CASTENMILLER, Carolien (University of Twente)

Track Classification: Cryogenics for Quantum Technologies


