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Abstract. Boron is usable element in many areas such as health, industry and energy. Especially, Boron
neutron capture therapy (BNCT) is one of the medical applications. Boron target is irradiated with low

energy thermal neutrons and at the end of reactions alpha particles occur. After this process recoiling

lithium-7 nuclei is composed. In this study, charge particle induced nuclear reactions calculations of Boron
target nuclei were investigated in the incident proton and alpha energy range of 5-50 MeV. The excitation
functions for '°B target nuclei reactions have been calculated by using PCROSS Programming code. The
semi-empirical calculations for (p,a) reactions have been done by using cross section formula with new

coefficient obtained by Tel et al. The calculated results were compared with the experimental data from

the literature.

1 Introduction

Boron found wide spread in the rocks and water on the
surface of the earth is an important element and is
often underutilized, trace mineral naturally present in
certain foods. Boron is used effectively in medical
treatment. It is preferred because it gives effective
successful results in the treatment of cancer. In order
to be successful, a sufficient amount of "B must be
selectively delivered to all tumor cells and enough
thermal neutrons must be absorbed to cause lethal
damage from the '""B(n,0)’Li capture reactions [1-5].
After the absorption of the thermal neutron, two
product nuclei (He and Li) occurs. Their ranges in
tissue are as short as the diameter of a cell nucleus and
whose LET (Linear Energy Transfer) values are very
high. Therefore, energy is released in the tumor cell
which is killed with high probability because of the
high LET owing to the short absorption ranges so that
neighboring cells are not damaged [1]. In this study,
particle induced nuclear reactions calculations of
boron target nuclei have been investigated in the
incident proton energy range of 1-50 MeV. The
excitation functions for '’B target nuclei reactions
(p,a), (p,n), (p,p) have been calculated using the semi-
empirical formula.

2 Method

Cline [6], Ribansky [7] and Griffin [8] uses the
PCROSS code that is unified model based on the
solution of the master equation in the form proposed.
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The empirical cross section formula is including
proton inelastic cross section and Coulomb effects of
reactions induced by proton can be expressed
suggested in many studies [9-26] as follows:

O-(P,a) =C O-p e O Cout eXp (aS) (1)

Where 0,.,. and ocou (in unit of mb) are the proton
non-elastic and Coulomb effect cross sections,
respectively [9]. The coefficients C and a have been
determined from only empirical formulae. Z is the
proton number of target nuclei.

3 Results and Discussions

In this study, Particle Induced Nuclear Reactions
Calculations of Boron Target Nuclei have been
investigated in the incident proton energy range of 1—
50 MeV. The (p,a), (p,n) and (p,p) reactions have been
calculated via the semi-empirical formula for the
excitation functions of '°B target nuclei.

Full exciton model calculations have been done
with PCROSS code [27] that used the initial exciton
number as n,=1 of 1 neutron and 0 hole [10-23].
Theoretical calculations of '’B(p,a) equilibrium and
pre-equilibrium reactions are compatible with each
other as seen in Fig. 1.

Equilibrium and pre-equilibrium calculations are
tended to increase up to 20 MeV but then tend to
decrease in harmony. As seen in Fig. 2, '"B(p,n)
reactions calculations shows unstable increases and
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decreases after in the neighborhood of 43 MeV the
pre-equilibrium.
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Fig. 1. Excitation function of 1OB(p,OL) reactions incident
proton energy 1-50 MeV.
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Fig. 2. Excitation function of IOB(p,n) reactions incident
proton energy 1-50 MeV.

In Fig. 3, "B (p,p) reactions calculations are
starting to occur around 5 MeV and decreasing to until

around 46 MeV.
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Fig. 3. Excitation function of IOB(p,p) reactions incident
proton energy 1-50 MeV.
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