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Understanding (n-γ) and (n-n’γ) correlations is crucial for analyzing inelastic neutron scattering processes and
assessing the impact of direct and compound nucleus mechanisms on nuclear reactions. However, there are
few experiments measuring (n-n’γ) correlations with 14 MeV neutrons, and most of these studies, conducted
over 40 years ago, suffer from poor accuracy and limited angular range [1-5]. Recent measurements of (n-n’γ)
correlations in the inelastic neutron scattering on 12C [6] show discrepancies with earlier results. Therefore,
obtaining data with better statistics and higher angular resolution is of great interest.
At the TANGRA facility in Dubna, an experiment is underway to measure angular correlations (n-n’γ) in
the inelastic scattering of 14.1 MeV neutrons on 12C using the tagged neutron method. The setup includes
twelve 1-meter-long plastic scintillation detectors, each equipped with two photomultiplier tubes (PMTs).
Ten detectors are positioned around the target in the reaction plane, while two are placed perpendicular to it.
These detectors offer a time resolution of approximately 3 ns and a spatial resolution of about 20 cm, enhancing
angular resolution and enabling the separation of gamma rays from neutrons based on their time-of-flight.
A theoretical approach is proposed to describe the double differential cross section of gamma radiation in
inelastic neutron scattering. This approach considers the directions of the incident neutron, scattered neutron,
and gamma quantum. It uses rotationally invariant functions of three vectors, as described in [7]. Our formula
for angular correlations includes S-matrix elements, which can be obtained using the TALYS program for
calculating nuclear reaction cross sections. Theoretical calculations were performed using the TalysLib library
[8] to optimize the optical potential parameters. This was done to accurately describe the angular distribution
of inelastically scattered neutrons.
Acknowledgment
The present research was supported by the Russian Science Foundation (grant No. 23-12-00239).
References
References
1. G. Deconninck, A. Martegani. Nucl. Phys. 1960. V. 21. P. 33-37.
2. B. A. Benetskii, I. M. Frank. JETP. 1963. V. 17/2. P. 309.
3. J. Zamudio, L. Romero, R. Morales. Nucl. Phys. 1967. V. A96. P. 449.
4. D. H. Spaargaren, C. C. Jonker. Nucl. Phys. 1971. V. 161/2. P. 354-374.
5. R. De Leo, G. D’erasmo, F. Ferrero, A. Pantaleo. Nucl. Phys. 1973. V. 212. P. 253-268.
6. K. J. Kelly, M. Devlin, J. M. O’Donnell, E. A. Bennett. Phys. Rev. C. 2021. V. 104. 064614.
7. L. C. Biedenharn, J. D. Louck. Encyclopedia of Mathematics and its Application; Ed. G. C. Rota,
V. 8. - Addison-Wesley Publishing Company Reading, Massachusetts, 1981.
8. N. A. Fedorov, New developments in TalysLib library, ISINN-29, 29.05-02.06.2023, Dubna.

Primary authors: FILONCHIK, Polina (JINR); BARABANOV, Alexey (NRC ”Kurchatov Institute”); GROZ-
DANOV,Dimitar (JINR); KOPATCH, Yuri (JINR); PRUSACHENKO, Pavel (JINR); FEDOROV,Nikita (JINR); TRETYAKOVA,



Tatyana (JINR); RUSKOV, Ivan (JINR); SKOY, Vadim (JINR); HRAMCO, Constantin (JINR)

Presenter: FILONCHIK, Polina (JINR)

Session Classification: Parallel Session 1: Fundamental interactions & symmetries in neutron in-
duced reactions/Properties of compound states, nuclear structure/Intermediate and fast neutron induced
reactions/Nuclear fission

Track Classification: Parallel session: Parallel session 1


