REVIEW on the project

"Development of the tagged neutron method for identification of the elemental structure of a substance and the study of nuclear reactions"
The presented project is a continuation of the works successfully realized as the first stage of the project by a large collaboration of different research groups possessing experimental equipment and experience of its application in applied and fundamental fields. The methodical highlight of the project is the implementation of the tagged neutron method (TNM) for experimental studies in applied and fundamental fields. The use of TNM for applied purposes, including non-destructive elemental analysis, requires the expansion and refinement of the data bank on the interaction cross sections of 14 MeV neutrons with nuclei and characteristic gamma spectra for different targets and detectors used for the analysis. The range of the most important nuclei is specified by the authors of t at this stage of the project implementation.

The advantages of V neutron source, improved detectors and electronics will provide much better conditions for measurements of small cross sections 
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 and angular correlations that are achieved at this stage of the project implementation.

The advantages of this project are achieved by using a neutron generator with an integrated multichannel alpha detector that fixes the direction of neutron emission and a multi-detector system of the “Romashka”, approaching 4π-geometry both in the gamma-ray and neutron detection mode and having high efficiency. Digitization of detector signals provides separation of neutrons and gamma-rays. TNM in combination with such a high efficiency detection system like “Romashka” will allow measurements of cross sections in low-background conditions. In order to perform absolute cross section measurements, in addition to determining the efficiency of the detectors, it is planned to solve the problem of determining the flux of neutrons incident on the samples under study.

In addition to the applied value of the obtained data on cross sections and gamma spectra, these data are important in a purely scientific aspect. The characteristics of the 
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 reactions are of interest in constructing models for the processes of the development of the universe, which require the data on the structure of low lying levels of light nuclei. Despite a significant bank of such data, the research of the
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reactions makes it possible to detect levels that are not accessible by other techniques. The implementation of such studies using the equipment claimed in the project will require the choice of objects for study, which are the most interesting nowadays.
Measuring two neutrons in coincidence in the
[image: image4.wmf])

2

,

(

n

n

 reactions and determining their energy, it is also possible to determine the energy of the excited level of the core of the residue from the missing mass. It remains relevant to study the reactions 
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 for medium and heavy nuclei, including fissile ones.

Thus, we see that the installation can be used to perform various experimental data having an applied and fundamental value. The proposed improvements to the experimental setup will increase the ability to measure small cross sections. Of special interest is the proposal of test studies of the soil model of the planet Mars, in the international program of studying the surface of which FLNP is participating in recent years.

The authors of the project reasonably suggest the extension of their detector pool, the improvement of electronics. The requested funds for the implementation of the project for the next three years seem reasonable.

I propose to approve the project.
Project evaluation:
A - Scientific, methodological or technical importance (in the range of 0-10 points): 8 points;
B - Competitiveness (in the range of 0-5 points): 5 points;
C - Project implementation probability (in the range of 0-1 point(s)): 1 point;
D - Compliance of resources to Project importance (in the range of 0-1 point(s)): 1 point;
E - Qualification of the authors and personnel availability (in the range of 0-5 points): 5 points;
F - Total score (in the range of 0-20 points): 18 points;
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