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The study of collective nuclear excitations, such as the giant dipole resonance (GDR) [1], remains highly relevant. Of particular interest is the application of channeling radiation (CR) from electrons in crystals as a novel method for investigating photonuclear reactions. Numerical calculations [2] have shown that GDR excitation by CR gamma photons is a more efficient and cost-effective approach compared to the conventional method based on bremsstrahlung.
Radioactive isotopes of yttrium are important in nuclear medicine due to their theranostic pair: diagnostic and therapeutic isotopes with identical chemical properties enable personalized treatment with preliminary dosimetry assessment, making them indispensable in oncology.
In this work, we present the results of a study on GDR excitation in yttrium nuclei using radiation produced during the channeling of relativistic electrons in crystals. Numerical calculations of the total GDR yield in the (γ, n) and (γ, 2n) photonuclear reactions are presented. It is shown that this method can offer advantages over the conventional BS‑based approach and can serve as a pulsed neutron source with controllable parameters.

Список источников

[1] M.N. Harakeh, A. Woude, Giant Resonances: fundamental high-frequency modes of nuclear excitation // Oxford Studies in Nuclear Phys 24, (2001) DOI:10.1093/oso/9780198517337.001.0001
[2] N.A. Ashurko, O.V. Bogdanov, S.B. Dabagov, Excitation of the giant dipole resonance by radiation of (110) channeled electrons in a Si crystal // European Physical Journal A. 2025. Vol. 61, № 12. Art. num. 276. DOI: 10.1140/epja/s10050-025-01761-9



1

