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Abstract  

We present a new theoretical approach and a new model with new equations of atomic nuclei (new equation of calculating strong nuclear force 
and constant connecting nuclear radius and atomic mass number) with calculations and results in good agreement with known determined 
calculations. All nuclei are consisting of nucleons (protons & neutrons) as certain masses with certain diameters at certain distances with certain 
number of its constituents with certain geometrical shape with certain velocities held together by certain fundamental force (strong nuclear 
force), so the main equations of nuclei are controlled by these physical parameters. It is found that the distribution of particles in the nuclei 
is uniform for their masses and diameters. The calculations confirmed that the mass and diameter of any nucleus give certain constant value 

15 2(2.2 10  / )kg m−× . The new equation with a new nuclei constant is used to calculate previously undetermined experimental radii. The new 
equation of strong nuclear force can be determined by three main physical parameters (mass, distance, velocity of light).
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Introduction

In 1911, Rutherford found that at the center of every atom is 
a nucleus. Atomic nuclei consisting of electrically positive charged 
protons and electrically neutral neutrons [1]. The protons and 
neutrons are held together by the strong nuclear force. The 
volume of nucleus represents much less than 0.01 % of the volume 
of the atom and typically contains more than 99.9 % of the atom 
mass. The essential nature of the atomic nucleus was established 
with the discovery of the neutron by Chadwick [2]. The uncharged 
neutron is used as a new tool to probe nuclear structure, leading 
to important discoveries such as the creation of new radioactive 
elements by neutron irradiation and the fission of uranium atoms 
by neutrons. There are some models of the atomic nucleus such as 
Liquid Drop Model which describes the nucleus as a semiclassical 
fluid consists of neutrons and protons with an internal repulsive 
electrostatic force proportional to the number of protons, the Shell 
model which views protons and neutrons as existing in distinct 
energy orbitals similar to electrons in an atom and the cluster 
model which describes the nucleus as a collection of sub nucleonic 
structures such as alpha particles [3-5]. 

The nuclear radius is considered to be one of the main 
quantities that any model must predict and needed in many 
investigations, such as structure of atomic nuclei [6], shape and  

 
odd-even staggering [7], nuclear halos [8], shape coexistence [9], 
atomic parity violation and studies for permanent electric dipole 
moments [10], tests of strong-field quantum electrodynamics 
(QED) [11]. There are two main experimental techniques used 
to measure the radii of nuclei (Muonic atom X-ray spectroscopy 
[12] and elastic electron scattering [13]. For stable nuclei the 
nuclear radius is proportional to the cube root of the atomic mass 
number of the nucleus, and particularly in nuclei containing many 
nucleons as they arrange in spherical configurations. 

The stable nucleus has nearly a constant density and therefore 
the nuclear radius can be approximated by the following equation 
(1)

1/3
0    (1)R r A=

Where A is the atomic mass number and 15
0 1.2 10r −= ×

m. In this equation the constant changes by 0.2 femtometer (fm), 
depending on the nucleus. 

The small systems such as nuclei, atoms and molecules have 
a constant value as a result of their homogenous distribution 
of their constituents. It is found that the atom as nucleus and 
electrons at certain distances contained in a certain area with a 
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certain uniform distribution forming certain system (atom) with 

a certain constant 8 21.1 10  [m / kg]×  [14]. Also, it is found 
that the homogenous distribution of shared electrons in the 
diatomic homonuclear molecules with specific circumference give 

a molecular constant value 9 1(5.4 10  m )−×  [15]. The same 
result with certain constant is found for atomic nuclei.

Materials and Methods

 The Physical relations and laws can be expressed in terms of 
the main physical parameters responsible for their origin. Protons 
and neutrons at certain distances contained in a certain area with 
a certain uniform distribution forming certain system (nucleus) 
with a certain constant. The strong nuclear force is acting only at 
certain distance in the range of a few femtometers and its main 
role is to form and bound the nuclei and is determined by three 
main physical parameters (mass, distance, velocity of light). The 
present approach and method to determine the radii of atomic 
nuclei is different. We treat atomic nuclei as equal in spherical 
geometrical shape. All radii are then obtained self consistently 
by using simple equation connecting nuclear radius and atomic 
mass number. Our approach confirms that the atomic nuclei 
have spherical shape and its mathematical relation can be used 
to calculate radii of atomic nuclei and confirm certain constant 

15 2(2.2 10  / )kg m× .

Results and Discussion

The nuclear shell model uses the Pauli exclusion principle to 
model the structure of atomic nuclei in terms of energy levels as 
analogous to the atomic shell model. The shells for protons and 
neutrons are independent of each other. So, there can exist both 
magic nuclei, in which one nucleon type or the other is at a magic 
number, and doubly magic quantum nuclei, where both nucleons 
are. Due to changes in orbital filling, the upper magic numbers are 
126 and 184 for neutrons, but only 114 for protons. Some semi-
magic numbers have been found Z = 40, which gives the nuclear 
shell filling for the various elements; 16 may be a magic number 
[16]. The empirical proton and neutron shell gaps are numerically 
obtained from observed binding energies [17]. 

As a result of the uniform distribution of the particles inside 
nuclei, the square root of the mass of any nucleus is proportional 

with its area

                                                   (2)m a∝

24                                (3)m const rπ= × ×

15 2
2 2.2 10  /        (4)

4
mcons kg m

rπ
= = ×

×
 from which the following equation (5) can be deduced

2                                          (5)
4

mr
consπ

=
×

The calculated mass of any nuclei by using equation (3) is 
identical with actual nuclei mass values and the calculated radius 
of any nuclei by using equation (5) is consistent and in good 
agreement with determined experimental values [18] as indicated 
in Table 1.

Where

a is the area of any nucleus

m is the mass of any nucleus

cons. is constant value for any nucleus

r is the radius of any nucleus

In the present theoretical approach, all atomic nuclei have 
certain geometrical shape (spherical) with a certain area for each 
nucleus. It is found that the radii of all nuclei behave linearly as a 
result of increasing atomic number in periodic table. The present 
model is based on the proportionality of nuclear mass with its 
area and both of them are increasing with increasing atomic mass. 
All calculations confirmed that there is constant value for nuclei 
relating the square root of the mass of any nucleus and its area. 
(Table 1) lists the constant value of the nuclei by using equation 
(4) compared with experimental determined values of nuclear 
radii [19-21] and determined values by using equation (1). A 
Comparison of the present calculations and results for radii of 
atomic nuclei with the available experimental values gives a good 
agreement between them. The physical meaning of the constant of 
atomic nuclei represents the mass and area of all of atomic nuclei 
as spherical geometrical shape. 
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Table 1: Physical parameters of atomic nuclei with experimental radii and new radii equation (5).

Atomic 
Number Symbol Name Square Root Mass 

Number (kg)
Experimental Radius 

(m) 
New Radius (m) 

Present Study
Radius Eq. (1) 

(m) Constant

1 H Hydrogen   144.09 10−×   150.88 10−×   151.20 10−×   151.20 10−×
  152.2 10×

2 He Helium   148.17 10−×   151.67 10−×   151.69 10−×  
151.90 10−×   152.2 10×

3 Li Lithium   131.08 10−×   152.44 10−×   151.97 10−×   152.29 10−×
  152.2 10×

4 Be Beryllium   131.23 10−×   152.51 10−×   152.11 10−×   152.49 10−×
  152.2 10×

5 B Boron   131.34 10−×   152.40 10−×   152.21 10−×   152.66 10−× 152.2 10×

6 C Carbon   131.42 10−×   152.47 10−×   152.25 10−× 152.74 10−×
  152.2 10×

7 N Nitrogen   131.53 10−×   152.55 10−× 152.35 10−×   152.89 10−× 152.2 10×

8 O Oxygen   131.63 10−×   152.69 10−×   152.43 10−×   153.02 10−×
  152.2 10×

9 F Fluorine   131.78 10−×   152.89 10−×   152.52 10−× 153.20 10−×
  152.2 10×

10 Ne Neon   131.84 10−×   153.00 10−×   152.58 10−×   153.25 10−×
  152.2 10×

11 Na Sodium   131.96 10−×   152.99 10−×   152.65 10−×   153.41 10−×
  152.2 10×

12 Mg Magnesium   132.01 10−×   153.02 10−×   152.69 10−×   153.46 10−×
  152.2 10×

13 Al Aluminum   132.12 10−×   153.06 10−×   152.75 10−×   153.59 10−×
  152.2 10×

14 Si Silicon   132.16 10−×   153.12 10−×   152.79 10−×   153.64 10−×
  152.2 10×

15 P Phosphorus   132.28 10−×   153.18 10−×   152.87 10−×   153.76 10−×
  152.2 10×

16 S Sulfur   132.31 10−×   153.26 10−×   152.90 10−×   153.81 10−×
  152.2 10×

17 Cl Clorine   132.43 10−×   153.36 10−×   152.95 10−×   153.92 10−×
  152.2 10×

18 Ar Argon   132.58 10−×   153.42 10−×   153.04 10−×   154.10 10−×
  152.2 10×

19 K Potassium   132.55 10−×   153.43 10−×   153.02 10−×   154.06 10−×
  152.2 10×

20 Ca Calcium   132.58 10−×   153.47 10−×   153.04 10−× 154.10 10−×  
  152.2 10×

21 Sc Scandium   132.74 10−×   153.54 10−×   153.13 10−×   154.26 10−×
  152.2 10×

22 Ti Titanium   132.83 10−× 153.59 10−×   153.21 10−×   154.36 10−×
  152.2 10×

23 V Vanadium   133.92 10−×   153.60 10−×   153.25 10−×   154.45 10−×
  152.2 10×

24 Cr Chromium   132.95 10−×   153.64 10−×   153.28 10−×   154.48 10−×
  152.2 10×

25 Mn Manganese   133.03 10−×   153.03 10−×   153.30 10−×   154.56 10−×
  152.2 10×
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26 Fe Iron   133.06 10−×   153.73 10−×   153.33 10−×   154.59 10−× 152.2 10×

27 Co Cobalt   133.14 10−×   153.78 10−×   153.38 10−×   154.67 10−×
  152.2 10×

28 Ni Nickel   133.13 10−×   153.77 10−×   153.37 10−×   154.66 10−×
  152.2 10×

29 Cu Copper   133.17 10−×   153.88 10−×   153.42 10−×   154.79 10−×
  152.2 10×

30 Zn Zinc   133.32 10−×   153.92 10−×   153.45 10−×   154.84 10−×
  152.2 10×

31 Ga Gallium   133.42 10−×   153.99 10−×   153.50 10−×   154.94 10−×
  152.2 10×

32 Ge Germanium   133.47 10−×   154.06 10−×   153.54 10−×   155.01 10−×
  152.2 10×

33 As Arsenic   133.54 10−×   154.09 10−×   153.56 10−×   155.06 10−×
  152.2 10×

34 Se Selenium   133.63 10−×   154.14 10−×   153.61 10−×   155.14 10−×
  152.2 10×

35 Br Bromine   133.66 10−×   154.15 10−×   153.63 10−×   155.17 10−×
  152.2 10×

36 Kr Krypton   133.75 10−×   154.18 10−×   153.67 10−×   155.25 10−×
  152.2 10×

37 Rb Rubidium   133.79 10−×   154.20 10−×   153.71 10−×   155.29 10−×
  152.2 10×

38 Sr Strontium   133.83 10−×   154.22 10−×   153.73 10−×   155.33 10−×
  152.2 10×

39 Y Yttrium   133.86 10−×   154.24 10−×   153.75 10−×   155.35 10−× 152.2 10×

40 Zr Zirconium   133.92 10−×   154.30 10−×   153.77 10−×   155.41 10−×
  152.2 10×

41 Nb Niobium   133.94 10−×   154.32 10−×   153.78 10−× 155.43 10−×
  152.2 10×

42 Mo Molybdenum   134.00 10−×   154.38 10−×   153.81 10−×   155.49 10−×
  152.2 10×

43 Tc Technetium   134.02 10−×     153.82 10−×   155.51 10−×
  152.2 10×

44 Ru Ruthenium   134.11 10−×   154.46 10−×   153.90 10−×   155.58 10−×
  152.2 10×

45 Rh Rhodium   134.15 10−×   153.49 10−×   153.91 10−×   155.62 10−×
  152.2 10×

46 Pd Palladium   134.23 10−×   154.53 10−×   153.94 10−×   155.68 10−×
  152.2 10×

47 Ag Silver   134.25 10−×   154.54 10−×   153.95 10−×   155.71 10−× 152.2 10×

48 Cd Cadmium   134.34 10−×   154.60 10−×   153.98 10−×   155.78 10−×
  152.2 10×

49 In Indium   134.38 10−× 154.61 10−×   154.02 10−×   155.83 10−×
  152.2 10×

50 Sn Tin   134.46 10−×   154.64 10−×   154.03 10−×   155.90 10−×
  152.2 10×

51 An Antimony   134.51 10−×   154.68 10−×   154.05 10−×   155.95 10−×
  152.2 10×

52 Te Tellurium   134.62 10−×   154.73 10−×   154.10 10−×   156.04 10−×
  152.2 10×
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53 I Iodine   134.60 10−×   154.75 10−×   154.09 10−×   156.03 10−×
  152.2 10×

54 Xe Xenon   134.70 10−×   154.78 10−×   154.13 10−×   156.09 10−×
  152.2 10×

55 Cs Cesium   134.80 10−×   154.80 10−×   154.14 10−×   156.12 10−×
  152.2 10×

56 Ba Barium   134.80 10−×   154.83 10−× 154.15 10−×   156.18 10−×
  152.2 10×

57 La Lanthanum   134.81 10−×   154.85 10−×   154.17 10−×   156.21 10−×
  152.2 10×

58 Ce Cerium   134.85 10−×   154.87 10−×   154.18 10−×   156.23 10−×
  152.2 10×

59 Pr Praseodym-
ium   134.86 10−×   154.89 10−×   154.18 10−×   156.25 10−×

  152.2 10×

60 Nd Neodymium   134.92 10−×   154.94 10−×   154.19 10−×   156.28 10−×
  152.2 10×

61 Pm Promethium   134.93 10−×     154.19 10−×   156.30 10−×
  152.2 10×

62 Sm Samarium   135.02 10−×   155.05 10−×   154.21 10−×   156.38 10−×
  152.2 10×

63 Eu Europium   135.04 10−×   155.10 10−×   154.22 10−×   156.40 10−×
  152.2 10×

64 Gd Gadolinium   135.12 10−×   155.14 10−×   154.26 10−×   156.47 10−×
  152.2 10×

65 Tb Terbium   135.15 10−×   155.06 10−×   154.28 10−×   156.50 10−×
  152.2 10×

66 Dy Dysprosium   135.22 10−×   155.20 10−×   154.32 10−×   156.54 10−×
  152.2 10×

67 Ho Holmium   135.25 10−×   155.20 10−×   154.34 10−×   156.58 10−×
  152.2 10×

68 Er Erbium   135.30 10−×   155.26 10−×   154.37 10−×   156.61 10−×
  152.2 10×

69 Tm Thulium   135.31 10−×   155.22 10−×   154.38 10−×   156.63 10−× 152.2 10×

70 Yb Ytterbium   135.38 10−×   155.30 10−×   154.41 10−×   156.68 10−×
  152.2 10×

71 Lu Lutetium   135.41 10−×   155.37 10−×   154.42 10−×   156.71 10−×
  152.2 10×

72 Hf Hafnium   135.47 10−×   155.34 10−×   154.45 10−×   156.75 10−×
  152.2 10×

73 Ta Tantalum   135.50 10−×   155.35 10−×   154.46 10−×   156.78 10−×
  152.2 10×

74 W Tungsten   135.54 10−×   155.36 10−×   154.48 10−×   156.82 10−×
  152.2 10×

75 Re Rhenium   135.59 10−×   155.35 10−×   154.51 10−×   156.84 10−×
  152.2 10×

76 Os Osmium   135.63 10−×   155.40 10−×   154.53 10−×   156.89 10−×
  152.2 10×

77 Ir Iridium   135.67 10−×   155.39 10−×   154.55 10−×   156.92 10−×
  152.2 10×

78 Pt Platinum   135.71 10−×   155.42 10−×   154.57 10−×   156.95 10−×
  152.2 10×

79 Au Gold   135.74 10−×   155.43 10−×   154.58 10−×   156.98 10−×
  152.2 10×

80 Hg Mercury   135.79 10−×   155.45 10−×   154.60 10−×   157.02 10−×
  152.2 10×
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81 Ti Thallium   135.85 10−×   155.47 10−×   154.61 10−×   157.07 10−×
  152.2 10×

82 Pb Lead   135.88 10−×   155.49 10−×   154.63 10−×   157.09 10−×
  152.2 10×

83 Bi Bismuth   135.91 10−×   155.52 10−×   154.65 10−×   157.12 10−×
  152.2 10×

84 Po Polonium   135.91 10−×   155.55 10−×   154.65 10−×   157.12 10−×
  152.2 10×

85 At Astatine   135.92 10−×     154.66 10−×   157.13 10−×
  152.2 10×

86 Rd Radon   136.09 10−×   155.69 10−×   154.69 10−×   157.26 10−×
  152.2 10×

87 Fr Francium   136.10 10−×   155.69 10−×   154.69 10−×   157.28 10−×
  152.2 10×

88 Ra Radium   136.14 10−×   155.72 10−×   154.71 10−×   157.31 10−×
  152.2 10×

89 Ac Actinium   136.16 10−×     154.72 10−×   157.32 10−× 152.2 10×

90 Th Thorium   136.22 10−×   155.78 10−×   154.75 10−×   157.37 10−×
  152.2 10×

91 Pa Protactinium   136.21 10−×     154.74 10−×   157.36 10−×
  152.2 10×

92 U Uranium   136.30 10−×   155.85 10−×   154.78 10−×   157.43 10−×
  152.2 10×

93 Np Neptunium   136.29 10−×     154.77 10−×   157.42 10−×
  152.2 10×

94 Pl Plutonium   136.38 10−×   155.89 10−×   154.82 10−×   157.49 10−×
  152.2 10×

95 Am Americium   136.37 10−×   155.90 10−×   154.81 10−×   157.48 10−×
  152.2 10×

96 Cm Curium   136.42 10−×   155.85 10−×   154.83 10−×   157.53 10−×
  152.2 10×

97 Bk Berkelium   136.42 10−×     154.83 10−×   157.53 10−×
  152.2 10×

98 Cf Californium   136.47 10−×     154.85 10−×   157.56 10−×
  152.2 10×

99 Es Einsteinium   136.48 10−×     154.86 10−×   157.58 10−×
  152.2 10×

100 Fm Fermium   136.55 10−×     154.89 10−×   157.62 10−×
  152.2 10×

101 Md Mendelevium   136.56 10−×     154.90 10−×   157.63 10−×
  152.2 10×

102 No Nobelium   136.57 10−×     154.91 10−×   157.64 10−×
  152.2 10×

103 Lr Lawrencium   136.66 10−×     154.93 10−×   157.71 10−×
  152.2 10×

104 Rf Rutherford-
ium   136.67 10−×     154.94 10−×   157.72 10−×

  152.2 10×

105 Db Dubnium   136.68 10−×     154.95 10−×   157.73 10−×
  152.2 10×

106 Sg Seaborgium   136.69 10−×     154.96 10−×   157.74 10−×
  152.2 10×

107 Bh Bohrium   136.70 10−×     154.97 10−×   157.75 10−×
  152.2 10×

108 Hs Hassium   136.69 10−×     154.97 10−×   157.74 10−×
  152.2 10×
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109 Mt Meitnerium   136.80 10−×     154.98 10−×   157.82 10−×
  152.2 10×

110 Ds Darmstad-
tium   136.86 10−×     155.00 10−×   157.86 10−×

  152.2 10×

111 Rg Roentgenium   136.86 10−×     155.00 10−×   157.86 10−×
  152.2 10×

112 Cn Copernicium   136.91 10−×     155.02 10−×   157.90 10−×
  152.2 10×

113 Nh Nihonium   136.91 10−×     155.02 10−×   157.90 10−×
  152.2 10×

114 Fi Flerovium   136.96 10−×     155.03 10−×   157.94 10−×
  152.2 10×

115 Mc Moscovium   136.96 10−×     155.03 10−×   157.94 10−×
  152.2 10×

116 Lv Livermorium   136.99 10−×     155.04 10−×   157.97 10−×
  152.2 10×

117 Ts Tennessine   137.00 10−×     155.04 10−×   157.98 10−×
  152.2 10×

118 Og Oganesson   137.02 10−×     155.04 10−×   157.99 10−×
  152.2 10×

According to [18] the experimentally determined nuclear 
radii contain only the first 96 nuclei in the periodic table. Table 
(1) demonstrates that the calculated nuclear radii by our new 
equation (5) is in good agreement for all nuclei with experimen-
tally determined values, but the calculated nuclear radii by using 
equation (1) are in good agreement with experimentally deter-
mined nuclear radii only for the first 17 nuclei and deviated for 
the remaining nuclei as an example, our calculated radius value 
of atomic number 26 (Iron) is   153.33 10−× m,  and experimentally 
determined value is    153.73 10−× m, while the calculated value by 
using equation (1) is   154.59 10−× m.

It is noticed that all atomic nuclei have the same value 

15(2.2 10 )× . This means and indicate that all atomic nuclei have 
the same constant value relating the square root of mass and area.

Strong Nuclear Force

The strong nuclear force is formed as a result of existing 
specific particles (protons & neutrons) at specific distance and 
this force leading to two motions of nucleons (spin & orbital) 
with certain velocities comparable to the velocity of light, so 
the strong nuclear force can be expressed and calculated by the 
main physical parameters responsible for its formation (mass 
of nucleons & distance between them & velocity of light) by the 
following equation as the electromagnetic force [14]. 

24                 (6)c mF
d
×

=

2
1 24 ( )      (7)c m mF

d
× +

=

from equation (7)

2

1 2

         (8)
4 ( )

F d c
m m
×

=
× +

This means that the three main physical parameters (strong 
nuclear force, distance, mass) for any two particles equals square 
of velocity of light.

Where m is the sum of two particles, 1m is the mass of the first 

particle and 2m  is the mass of the second particle, c is the velocity 
of light, d is the distance between particles.

Calculating strong nuclear force

By using equation (7) for two nucleons with their known 
determined values:

- proton mass = 271.7 10−× kg,

- distance between proton and proton 1510−
 m

- c  is the velocity of light 83 10  m/s×

it is found that the value of strong nuclear force is approximately   
61.2 10× N and by using equation (8) 

16 2

1 2

9 10
4 ( )

F d c
m m
×

= × =
× +

 (square of velocity of light) 

According to the above calculations and results by increasing 
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the number of particles for heavy nuclei, the strong nuclear force 
is linearly additive as binding energy and the result of three 
physical parameters (force & distance & mass) in equation (8) for 
any nucleus gives constant value square of velocity of light.
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Conclusion

The uniform distribution of nucleons (protons & neutrons) 
inside nucleus with certain masses and certain area in each 
nucleus leads to the existence of a common constant for all nuclei. 

The square root of mass and the area of any nucleus give a 
constant value in calculations and results in nuclei radii in good 
agreement with known experimental determined values. The new 
equation of nuclei with new nuclei constant is used to calculate 
previously undetermined experimental nuclei radii. 

The strong nuclear force is produced as a result of existing 
nucleons at certain distance in the range of femtohm meter and 
the main role of strong nuclear force is to form and bound the 
nucleus and can be calculated with physical parameters (masses 
of any two nucleons, distance between them and the velocity of 
light).

References
1.	 Rutherford E (1911) The scattering of α and β particles by matter and 

the structure of the atom, Philosophical Magazine 6: 669- 688.

2.	 Chadwick J (1932) The existence of a neutron, Proceedings of the Royal 
Society 136(830): 692-708.

3.	 Iwanicki DD (1932) The Neutron Hypothesis. Nature 129(3265): 798.

4.	 Heisenberg W (1932) Uber den Bau der Atom erne Z Phys 77(1-2): 
1-11.

5.	 Heisenberg W (1932) Uber den Bau der Atom erne Z Phys 78(3-4): 
156-164.

6.	 Hagen G, Ekström, Forson C, Jansen GR, Lazarevic, et al. (2016) Neutron 

and weak-charge distributions of the 48Ca nucleus. Nat Phys 12: 186-
190.

7.	 Bonn J, Huber G, Kluge HJ, Kugler L, Otten E, et al. (1972) Sudden change 
in the nuclear charge distribution of very light mercury isotopes. Phys 
Lett B 38(5): 308-3011.

8.	 Sánchez R, Niederhauser W, Ewald G, Albers D, Behr J, et al. (2006) 
Nuclear charge radii of 9,11Li: The influence of halo neutrons. Phys Rev 
Lett 96: 033002.

9.	 Yang XF, Wraith C, Xie L, Babcock C, Billows J, et al. (2016) Isomer 
shift and magnetic moment of the long-lived 1/2+ isomer in 79 30 
Zn49: Signature of shape coexistence near Ni78. Phys Rev Lett 116(8): 
182502.

10.	Gwinner G, Orozco LA (2022) Studies of the weak interaction in atomic 
systems: Towards measurements of atomic parity no conservation in 
francium. Quantum Sci Technol 7(2): 024001.

11.	Soff G, Plinian G, Schneider SM, Greiner W (1995) Precision tests of 
QED in strong fields and nuclear contributions, in Physics with Multiply 
Charged Ions, edited by D. Liesen Springer Boston 348: 73-78.

12.	Akylas VR, Vogel P (1978) Muonic atom cascade program, Compute. 
Phys Commun 15(3-4): 291-302.

13.	Hofstadter R, Fechter HR, McIntyre JA (1953) High-energy electron 
scattering and nuclear structure determinations. Phys Rev 92: 978.

14.	Sanad MR (2024) Constant of Atoms and New Equation of 
Electromagnetic Force. Proceedings of the Romanian Academy series 
A 25(4): 301-306.

15.	Sanad MR (2025) Investigating Diatomic Homonuclear Molecules. 
United Journal of Chemistry 9: 3. 

16.	Ozawa A, Kobayashi T, Suzuki T, Yoshid K, Anahata I, et al. (2000) New 
Magic Number, 𝑁 = 16, near the Neutron Drip Line. Physical Review 
Letters 84 (24): 5493-5495.

17.	Wang, Meng, Audi G, Konev FG, Huang WJ, et al. (2017) The AME2016 
atomic mass evaluation (II). Tables, graphs and references. Chinese 
Physics C 41(3): 030003.

18.	Angeli I, Marinova KP (2013) Atomic Data and Nuclear Data Tables 
99(1): 69-95.

19.	Heisenberg WZ (1993) Phys 80(9-10): 587-596.

20.	Krane KS (1987) Introductory Nuclear Physics. 

21.	Miller AI (1995) Early Quantum Electrodynamics: A Sourcebook. 
Cambridge University Press, England, pp. 84-88.

http://dx.doi.org/10.19080/JOJMS.2025.09.555775
https://www.bo.infn.it/herab/people/zoccoli/didattica/esperimenti_fisica/E2_Neutrone_R.%20Chadwick-The%20existence%20of%20a%20Neutron.pdf
https://www.bo.infn.it/herab/people/zoccoli/didattica/esperimenti_fisica/E2_Neutrone_R.%20Chadwick-The%20existence%20of%20a%20Neutron.pdf
https://www.nature.com/articles/129798d0
https://www.scirp.org/reference/referencespapers?referenceid=3513502
https://www.scirp.org/reference/referencespapers?referenceid=3513502
https://www.nature.com/articles/nphys3529
https://www.nature.com/articles/nphys3529
https://www.nature.com/articles/nphys3529
https://www.sciencedirect.com/science/article/abs/pii/0370269372902535
https://www.sciencedirect.com/science/article/abs/pii/0370269372902535
https://www.sciencedirect.com/science/article/abs/pii/0370269372902535
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.96.033002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.96.033002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.96.033002
https://pubmed.ncbi.nlm.nih.gov/27203317/
https://pubmed.ncbi.nlm.nih.gov/27203317/
https://pubmed.ncbi.nlm.nih.gov/27203317/
https://pubmed.ncbi.nlm.nih.gov/27203317/
https://iopscience.iop.org/article/10.1088/2058-9565/ac4424
https://iopscience.iop.org/article/10.1088/2058-9565/ac4424
https://iopscience.iop.org/article/10.1088/2058-9565/ac4424
https://link.springer.com/chapter/10.1007/978-1-4899-1412-5_3
https://link.springer.com/chapter/10.1007/978-1-4899-1412-5_3
https://link.springer.com/chapter/10.1007/978-1-4899-1412-5_3
https://www.sciencedirect.com/science/article/abs/pii/0010465578900991
https://www.sciencedirect.com/science/article/abs/pii/0010465578900991
https://journals.aps.org/pr/abstract/10.1103/PhysRev.92.978
https://journals.aps.org/pr/abstract/10.1103/PhysRev.92.978
https://acad.ro/sectii2002/proceedings/doc2024-4/PRA_2024_4_06-Sanad.pdf
https://acad.ro/sectii2002/proceedings/doc2024-4/PRA_2024_4_06-Sanad.pdf
https://acad.ro/sectii2002/proceedings/doc2024-4/PRA_2024_4_06-Sanad.pdf
https://pubmed.ncbi.nlm.nih.gov/10990977/
https://pubmed.ncbi.nlm.nih.gov/10990977/
https://pubmed.ncbi.nlm.nih.gov/10990977/
https://iopscience.iop.org/article/10.1088/1674-1137/41/3/030003
https://iopscience.iop.org/article/10.1088/1674-1137/41/3/030003
https://iopscience.iop.org/article/10.1088/1674-1137/41/3/030003
https://ui.adsabs.harvard.edu/abs/2013ADNDT..99...69A/abstract
https://ui.adsabs.harvard.edu/abs/2013ADNDT..99...69A/abstract


How to cite this article: MR Sanad. New Equations of Atomic Nuclei. JOJ Material Sci. 2025; 9(5): 555775. DOI: 10.19080/JOJMS.2025.09.555775009

Juniper Online Journal Material Science

Your next submission with JuniperPublishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

                   Track the below URL for one-step submission 
        https://juniperpublishers.com/submit-manuscript.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI:  10.19080/JOJMS.2025.09.555775

http://dx.doi.org/10.19080/JOJMS.2025.09.555775
http://dx.doi.org/10.19080/JOJMS.2025.09.555775

