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Abstract: Iron group elements (Sc, Mn, Fe, Co, Ni) are especially very important because structural

material selection in design of fusion—fission reactors is very crucial. Obtained results from the nuclear
reactions using structural materials can be used developing for these structural materials some isotopes. For
this reason, in this study the cross sections of * Sc(a,n)48V, SSMn(a,n)58C0, 54Fe(a,n)57Ni, 59Co((;t,11)62Cu,
62Ni(a,n)6SZn reactions have been calculated at 5-20 MeV energy ranges by using TALYS 1.8 and NON-
SMOKER codes. Obtained results were compared experimental data from EXFOR database.

1. Introduction

Nuclear fusion is a safe and clean energy source which
serves unlimited energy to mankind. One of the most
important advantages of a fusion energy system is the
abundant fusion fuel availability in the nature, contrary
to relatively scarce fission fuel resources. Furthermore,
a fusion energy system has aspects of an attractive
product with respect to safety and environmental
advantages compared to other energy sources. Thus,
market penetration of fusion energy reactors may create
a revolution in energy generation in near future.
Nevertheless, the market penetration of merchant pure
fusion reactors have not been expected before the year
2050. On the other hand, the combination of a fusion and
fission reactor may have realistic chances for a relatively
earlier introduction of fusion power plants for electricity
production [1].

The first wall, blanket system is the structural core
materials for nuclear fusion reactors. The success of
nuclear fusion reactors is highly dependent on
performance and reliability of the first wall, blanket
system which is the core structural materials for fusion
reactors. Therefore, the selection of structural materials
is extremely important for fusion reactor technology [2-
5]. These materials can be classified their activation
characteristics. Sc, Mn, and Fe are considered as low
activation elements while elements such as Nickel (Ni),
Cobalt (Co) are some of the high activation materials
[6].

The knowledge of nuclear data in the fusion
technology has a great importance in the domains of
nuclear structure, nuclear decay, and nuclear reaction.
The experimental measurements model theory
calculations and systematic predictions are rather useful
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to provide this knowledge, especially for predicting the
cross-sections of nuclear reaction [7].

In this study, cross sections of the **Sc(o,n)*V,
>Mn(a,n)**Co, *Fe(a,n)’'Ni, ¥Co(0,n)*Cu,
2Ni(a,n)**Zn reactions have been calculated with the
TALYS 1.8 [8] and NON-SMOKER [9] codes.
Obtained results were compared with experimental data
from EXFOR [10]

2. Results and Conclusions

The (ao,n) reactions cross sections of given reactions
were calculated in the incident alpha energy range of 5
to 20 MeV by using default values in the TALYS 1.8
and NON-SMOKER codes. We compared to the
calculated data and experimental data from EXFOR
database in Figs. 1-5.
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Fig. 1. Comparison of experimental and evaluated cross-
sections of 45Sc(oz,n)“gV as a function a energy.
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Fig. 2. Comparison of experimental and evaluated cross-
sections of >>Mn(o,n)’ $Co as a function o energy.
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Fig. 3. Comparison of experimental and evaluated cross-
sections of 54Fe(()t,n)5 "Nias a function o energy.
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Fig. 4. Comparison of experimental and evaluated cross-
sections of 59Co(()t,n)&Cu as a function a energy.

We can see that the calculated data by TALYS 1.8
are agrement with all the experimental data for
Sc(a,n)*™V reaction.

It can be seen that the calculated cross-section data
by TALYS 1.8 are agrement with the experimental data
at low energies for “Mn(a,n)Co, >*Fe(a,n)’’Ni,
3Co(0,n)*Cu, *Ni(a,n)*Zn reaction at low energies
especially.
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Fig. 5. Comparison of experimental and evaluated cross-
sections of 62Ni(()t,n)65 Zn as a function o energy.
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