LNP

International Seminar on Interaction of Neutrons with Nuclel 29

Applying TalysLib library for optimization of optical potential

parameters for neutron scattering on Mg and 32S
Pampushik G.V.,! Fedorov N.A.?

1 Faculty of Physics, Lomonosov Moscow State University (MSU), Moscow, Russia
2 Joint Institute for Nuclear Research (JINR), Dubna, Russia

TANGRA project Optical model fit for Mg
Project "TANGRA" (TAgged Neutrons & Gamma-RAys) [1] at JINR-FLNP | For our calculations we use symmetric rotator model and deformation parameters
(Dubna) is aimed at studying nuclear reactions caused by fast neutrons. from TALYS default files. All experimental data was obtained from EXFOR with
As a source of neutrons a VNIIA portable neutron generator ING-27 (Fig.1) iIs | usage of TalysLib library in neutron energy diapason from 14.6 to 14.8 MeV.
used [2]. The 14.1 MeV neutrons are produced in d-t fusion reaction:
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TalysLib (https://github.com/terawatt93/TalysL.ib) Optical model parameters of TALYS 1.9 by default.
For the purposes of theoretical part of the project, the TALYS [3] program is Vo | Wo [ Wo [ Vso [Weo | v | av [ 0 | ap [0 |aso | By | ¥ | Ba
used. It is a powerful nuclear reaction calculation program which uses RIPL-3 MeV]MeV|MeV|MeVIMeV] fm | fm | fm | fm | fm | im
database. To simplify access to the calculation results and the TALYS database, 48.3010.971]14.7 14.785) 0 ]1.167)0.633]134910.70 ]0.8> 058 [0578] 20 |-0.107
as well as ENDF and EXFOR [4] databases, TalysLib is being developed. Optical model parameters gained from fit of experimental data.
TalysLib is an object-oriented C++ library. Its structure (Fig.2) groups nuclear Optical model fit for 32S
data to C++ classes which are correspond to real physical objects and each For our calculations we use vibration model and deformation parameters from
object has a pointer to parent one. TALYS default files. All experimental data was obtained from EXFOR with usage
| of TalysLib library in neutron energy diapason from 13.9 to 14.3 MeV.
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MINUIT minimizer built into ROOT. The minimization procedure is presented in
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vector<double> &Par)—% &? &r ) J Optical model parameters gained from fit of experimental data.
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T MINUIT | Result A new functional for experimental data extraction from EXFOR was added to
Fig.3. Block diagram of the minimization procedure. TalysLlib. Basc_ad on the obtained experimental data we optimize optical model
The experimental data should be represented as D(x) function, where x Is a and deformation parameters for *Mg and *S. We used TALYS global
arametcleor uniaue for each data oinF; (like number, angle etc’) Function C parametrization as iInitial values and assumed that first exited states can be
(F:)onnects the qmo del arametersp and minimizatior’l grar’neter.s E returns described in terms of asymmetric rotator for Mg and oscillator for 32S. The
caleulation results forpeach data ooint with arametSr < and Lise 4 for the most significant changes where noticed for depths of the imaginary part of the
cadient calculations in multithrea d(leo 4 mode P optical potential and surface and spin-orbital components of diffusion.
J ' Deformation parameters have not changed that much. The optical model
Experimental data extraction parameters optimization improved agreement between calculation and
The EXFOR is the most complete neutron reaction database nowadays, but its experiment significantly.
files are quite complex to read. We compared existed tabular formats that are References
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