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TOPICS FOR THE ADMISSION TO DOCTORAL STUDIES

TOPIC 1: Multi-Scale Physics-Based Modelling of Thrombus Dynamics: From Platelet Mechanics
to Circulatory-Level Thrombogenesis

Recommended bibliography:

1. Yazdani, A., Zhang, P., Sheriff, J., Slepian, M. J., Deng, Y., & Bluestein, D. (2020). Multiscale
modeling of blood flow-mediated platelet thrombosis. In Handbook of materials
modeling: applications: current and emerging materials (pp. 2667-2698). Cham: Springer
International Publishing.

2. Shankar, K. N., Diamond, S. L., & Sinno, T. (2023). Development of a parallel multiscale 3D
model for thrombus growth under flow. Frontiers in Physics, 11, 1256462.

3. Zhu, Y., Zhang, P., Han, C., Cong, G., & Deng, Y. (2021, June). Enabling Al-accelerated
multiscale modeling of thrombogenesis at millisecond and molecular resolutions on
supercomputers. In International Conference on High Performance Computing (pp. 237-
254). Cham: Springer International Publishing.
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TOPIC 2: Multi-Modal Foundational Al Modelling of Thrombosis Through Integration of Physics-
Based, Imaging, and Clinical Data

Recommended bibliography:

1. Gutierrez, N. G., Mukherjee, D., & Bark Jr, D. (2024). Decoding thrombosis through code:
a review of computational models. Journal of Thrombosis and Haemostasis, 22(1), 35-47.

2. Crisan, D.N., Cut, T. G., Herlo, L. F., lvanovic, N., Herlo, A., Alexandrescu, L., ... & Dumache,
R. (2026). Artificial Intelligence in Venous Thromboembolism Prevention: A Narrative
Review of Machine Learning, Deep Learning, and Natural Language Processing. Journal of
Cardiovascular Development and Disease, 13(3), 119.

3. Ahmadi, M., Biswas, D., Lin, M., Vrionis, F. D., Hashemi, J., & Tang, Y. (2025). Physics-
informed machine learning for advancing computational medical imaging: integrating
data-driven approaches with fundamental physical principles. Artificial Intelligence
Review, 58(10), 297.
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TOPIC 3: Adaptive Crypto-Agile Hybrid Post-Quantum Security Framework for Resource-
Constrained loT Networks

1.

Recommended bibliography:

NIST. (2024). FIPS 203: Module-Lattice-Based Key-Encapsulation Mechanism Standard
(ML-KEM). National Institute of Standards and Technology.

NIST. (2024). FIPS 204: Module-Lattice-Based Digital Signature Standard (ML-DSA).
National Institute of Standards and Technology.

NIST. (2024). FIPS 205: Stateless Hash-Based Digital Signature Standard (SLH-DSA).
National Institute of Standards and Technology.

Alagic, G., et al. (2024). Status Report on the Third Round of the NIST Post-Quantum
Cryptography Standardization Process. NIST Internal Report.

Fernandez-Carames, T. M., & Fraga-Lamas, P. (2023). Towards Post-Quantum
Cryptography for the Internet of Things: A Review on Current Standards and Low-Power
Wireless Protocol Integration. IEEE Access, 11, 45210-45232.

Cintas Canto, A., Kaur, J., Mozaffari Kermani, M., & Azarderakhsh, R. (2023). Algorithmic
Security is Insufficient: A Comprehensive Survey on Implementation Attacks Haunting
Post-Quantum Security. ACM Computing Surveys / arXiv versions widely cited (2023-
2024).

Darzi, S., Ahmadi, K., Aghapour, S., et al. (2023). Envisioning the Future of Cyber Security
in Post-Quantum Era: A Survey on PQ Standardization, Applications, Challenges and
Opportunities.

A roadmap from classical cryptography to post-quantum resistant cryptography for 5G-
enabled IoT: Challenges, opportunities and solutions. (2023). Internet of Things, 24,
100950.
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