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Abstract The probable α-accompanied cold ternary fission
fragments of 257Fm are studied using six types of nuclear
proximity potentials. We have studied the driving potential,
probability, relative yield and half-lives of possible alpha
ternary fission fragments. It is clear from present study that
the alpha accompanied cold ternary fission reactions of
257
Fm having minimum driving potential, maximum fission
yield and small fission half lives for 48Ca + 205Pt + 4He.
Hence this combination is recognized as most probable
alpha ternary fission fragments of 257Fm due to the presence
of doubly magic nucleus 48Ca. This study finds important in
the experiments on alpha ternary fission of 257Fm.
Keywords Alpha ternary fission · Proximity potential ·
Alpha-ternary fission · Fermium · Fission

Introduction
The formation of three fission fragments through the
spontaneous fission of a radioactive nucleus is usually
referred to as ternary fission. Out of three ternary fission
fragments, one fragments is very light and hence the
ternary fission is referred to as light charged particle (LCP).
In most cases of ternary fission, the LCP is α particle
emitted in a direction perpendicular to the other two fission
fragments.

& H. C. Manjunatha
manjunathhc@rediffmail.com
1

Department of Physics, Government College for Women,
Kolar, Karnataka 563101, India

2

Department of Physics, Government First Grade College,
Kolar, Karnataka 563101, India

A synthetic element fermium (Fm) is a member of
actinide series. There are 19 isotopes of fermium (241Fm to
259
Fm) are known with 257Fm being the longest-lived with
a half-life of 100.5 days. The rotational structure of 246Fm
was investigated using in-beam γ -ray spectroscopic techniques [1].The nuclides 250–252Fm were produced by alpha
bombardment of 249Cf. The excitation functions for their
formation, as well as some of their nuclear properties, were
measured [2]. Kaur et al. [3], studied the binary fission of
254
Fm. Dubray et al. [4] studied the binary fission of
256–260
Fm using the constrained Hartree–Fock–Bogoliubov
method. Sikkeland et al. [5] measured the decay properties
of the nuclides 256Fm and 257Fm. Cheifetz et al. [6],
measured the spontaneous fission of 257Fm and the results
are compared with the predictions of liquid-drop model.
The kinetic energy distribution of coincident fragments
from spontaneous fission of 257Fm was measured [7]. The
unusual properties of 257Fm fission was explained by the
statistical theory of fission in the same manner as the usual
properties of fission of the other fissioning nuclides are
explained [8]. 254Fm is a neutron rich actinide nuclear
system with Z = 100 and decays spontaneously. The
spontaneous decay of fermium is also investigated for
comparing the mass distribution of the decay of 254Fm [9].
Fission mass yields of 253–260Fm are studied using liquiddrop-model [10]. John et al. [11] measured the neutron
induced fission of 257Fm. Flynn [12] measured the thermal
neutron induced fission yield of 257Fm. Hulet et al. [13],
studied spontaneous fission of 257Fm. Hulet et al. [14],
studied spontaneous fission half life of 258Fm and nuclear
stability. Bonneau [15] theoretically studied the fission of
256
Fm and 258Fm using Skyrme-Hartree–Fock-plus-BCS
model. Wild et al. [16] measured light charged particle
emission in the spontaneous fission of 256Fm, and 257Fm.
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Abstract: We have studied the X-ray and gamma radiation shielding
parameters such as mass attenuation coefficient, linear attenuation coefficient,
half value layer, tenth value layer, effective atomic numbers, electron density,
exposure build-up factors, relative dose, dose rate and specific gamma ray
constant in some polymer based concretes such as aluminium polymer
concrete, silicon polymer concrete, potassium polymer concrete, sodium
polymer concrete, boron polymer concrete and lead polymer concrete. We have
also studied the neutron shielding properties such as coherent neutron
scattering length, incoherent neutron scattering lengths, coherent neutron
scattering cross section, incoherent neutron scattering cross sections, total
neutron scattering cross section and neutron absorption cross sections in the
polymer concretes. The shielding properties of the studied different polymer
concretes were all compared. From detailed study, it is suggested that lead
polymer concrete is a good absorber among the studied concretes for
X-rays, gamma radiation and neutrons. The attenuation parameters for neutrons
are larger for lead polymer concrete the other studied polymer concretes.
Hence, results indicate that lead polymer concrete is the best shielding material
among the studied polymer concretes for X-rays, gamma and neutrons.
Keywords: concretes; gamma radiation; neutrons; X-ray.
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The X-ray and gamma radiation shielding parameters such as mass attenuation coefficient, mean free path, half value
layer, tenth value layer, effective atomic numbers, exposure buildup factors, dose rate and specific gamma ray constant have
been studied in some alloys such as AL-6XN, nicrosil, nisil, terfenol-D, elektron and ferro-boron. The neutron shielding
parameters such as coherent neutron scattering length, incoherent neutron scattering lengths, coherent neutron scattering
cross section, incoherent neutron scattering cross sections, total neutron scattering cross section and neutron absorption cross
sections have also been studied in the same alloys. It is observed that the alloy terfenol-D is good shielding material for
X-ray/gamma radiation. The alloy Elektron is good shielding material for neutrons among the studied alloys. This study
finds importance in the field of radiation shielding.
Keywords: Neutrons, Gamma, Shielding

1 Introduction
Alloys with an amorphous structure have great
potential for industrial applications due to their
interesting chemical, mechanical and magnetic
properties. In our previous work1-3, we have measured
the X-ray and gamma interaction parameters in some
compounds of dosimetric interest. We also reported
theoretical studies on the X-ray and gamma interaction
parameters of biological samples4,5. Previous researchers6
also reported the shielding parameters for beta and
bremsstrahlung radiation in concretes.
Aim of the present paper is to study the X-ray and
gamma radiation shielding parameters such as mass
attenuation coefficient, mean free path, half value
layer (HVL), tenth value layer (TVL), effective
atomic number, electron density, exposure buildup
factors, dose rate and specific gamma ray constant in
some alloys such as AL-6XN (Ni24Cr22Mo6.3N47.7),
nicrosil (Cr.14.4Si1.4Mg0.1Ni84.1), nisil (Ni55.5Si44.4Mg0.1),
terfenol-D (Tb18.75Dy43.75Fe37.5), elektron (Al9.5Y5.25Nd2.7
Si2.5Gd1.3Zn0.9Zr0.6Mn0.5Mg76.75) and ferro-boron (B40Si4
Al2C1S0.1P0.1Fe52.8). The neutron shielding parameters
such as coherent neutron scattering length, incoherent
neutron scattering lengths, coherent neutron scattering
cross section, incoherent neutron scattering cross
——————
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sections, total neutron scattering cross section and
neutron absorption cross sections are also studied in
the same alloys.
2 Materials and Methods
2.1 Gamma/X-ray interaction parameters

In the present work, the mass attenuation
coefficients (MAC) and photon interaction cross
sections in the energy range from 1 keV to 100 GeV
are generated using WinXCom7 and its composition.
The total linear attenuation coefficient (μ), half
value layer (HVL), tenth value layer (TVL) and
mean free path (λ) are evaluated using the
formalism explained in our previous work1-3. The
effective atomic numbers for studied alloys are
also evaluated using the procedure explained in
earlier works1-5.
2.2 Secondary radiation during the interaction of gamma/X-ray

During the interaction of gamma/X-ray with the
medium, they degrade their energy and produces
secondary radiations through the different interaction
process. The quantity of secondary radiations produced
in the medium and energy deposited/absorbed in
the medium is studied by calculating buildup factors.
The present work estimates the exposure build up
factors (Ben) using geometric progression (GP) fitting
method. The geometric progression (GP) fitting
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ABSTRACT
In ion traps a single charged particle to few millions are trapped and studied to characterize them. The number distribution of the
trapped electrons with trap voltage is measured. The data acquired is fitted to a polynomial function and reveals the distribution of
number of the trapped electrons from 50,000 to 3,00,000 for variation of trap voltage from 2 V to 9 V at filament current of 1 A. The
total number of particles per unit volume of a trap is the number density of plasma. There are no direct methods to measure it

trapped electrons. The analysis of resonance absorption signals of electrons yield the number density of trapped electrons. The
number density of trapped electrons estimated from both space charge shifts and analysis of signal shape of resonance absorption
methods are comparable in million ranges. In this work we present results on distribution of number of the trapped electrons with
© 2019 Discovery Publication. All Rights Reserved. www.discoveryjournals.org
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product of the peak of signal amplitude and the full width at half maximum of signal are directly proportional to the number of
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exactly, but can be estimated by analysis of shape of detection signal and space charge shifts. The peak of signal amplitude or the

