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Abstract: Cosmological constant is proportional to the sum of binding energy and its absolute value.
If we supposed that the absolute value of binding energy is a function of (A, Z' ) instead of (A,Z), we

have vacuum electric energy density f; as a function of (A, Z ) and Vacuum magnetic energy density

as a function of (A, Z" ). They are functions of the same atomic mass number(A), Z is the number of

protons for vacuum electric energy and Z'is the proton number for vacuum magnetic energy. P1 is
proportional to the square value of electric field in empty space and Pg is proportional to the square
value of magnetic field. Using these definitions for /; and f, giving the exponential formula for the

cosmological constant, but cosmological constant must be real value since f; andf; are real values and

then it is a sine function.
Keywords: Gravity and Electromagnetism; Nuclear and particle physics; Cosmic Rays; Astrophysics and
cosmology.

1. Introduction
Our universe is a huge collection of groups of nuclei. Cosmic rays are particles which have origin outside
the Earth’s atmosphere and they are nuclei of various kinds. Cosmic rays are outcome products of
nuclear reactions and radioactive decay for gravitational objects [1-3]. Gravitational objects are nuclei
having protons and neutrons numbers. Nucleus is a construction model for the universe, elementary
particles, nuclei, planets, stars, black holes, galaxies and clusters are the constituents of the universe;
These objects constitute groups of objects and every group have a number of subgroups.

2. Vacuum electric energy and vacuum magnetic energy
The ground state of the nucleus has p, (A, Z), p,(A,Z") which are functions of the same atomic mass

number and also functions of the same protons number where (Z' = Z ). Excited state of nucleus has
protons number Z" and having p,(A,Z) , p,(A,Z") which are functions of the same atomic mass
number but of different numbers for protons (Z,Z"). Excited states of nuclei having number for
electrons may be equal the difference between Z,Z'. Every atomic state and their isobars compose a
subgroup, each subgroup have nucleiof Z'=7,Z/,Z,,Z;......and one value for Z where
2=7,2,7Z,,.... [4]. Cosmological constant equal to zero in case of the ground state but doesn’t

equal to zero for excited states and may be positive or negative value. Cosmological constant isn’t one
value as discussed by previous papers in this context but every nucleus has a specific value for it and
varies from nucleus to another.

3. Cosmological constant
The cosmological constant is given by
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IfZ ,Z" are the proton numbers for vacuum electric energy and vacuum magnetic energy for the same
nucleus, we find
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And cosmological constant become
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Cosmological constant also defined by
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Density of vacuum electric energy is given by
1
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And Density of vacuum magnetic energy is given by
1
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Vacuum electric energy has general coordinates (X, X,, X;, X,) and vacuum magnetic energy has

general coordinates (X/, X5, X3, X;) . Electric and magnetic fields in empty space are given by

E — EOlei(klﬁ—aﬁx4) +Eozei(kzxz—a’zx4) +E03ei(k3xs—%x4) (11)
B= BOlel(klleaﬁXA,l) + Bozel(kzXé*szé) + Bo3el(k3><é—ah><£;) (12)
And their square values are given by

E2 — e2i(k1x1—a)lx4) + e2i(k2x2—a)2><4) + e2i(k3x3—co3x4) (13)
B2 — eZi(k1X1'*@1Xi) + eZi(kzXE*wzxi) +eZi(k3X§—a§x"1) ) (14)

Wave frequency and wave vector are given by
o= +w,+a0,,k=(K,K,,k;)
The exponential formula for the cosmological constant can be written as
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Let’s suppose that @, = @, = @;, K, =K, =K;, X, =X, = X;and X = X; = X; we find
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The exponential formula for the two complex numbers in the previous equation can be written as
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Cosmological constant in terms of sine and cosine functions is given by
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It is appeared from eq.(6) that eq. (20) must be real number not complex number i.e.
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sin((kyx; —a,x,) — (kx, — @y X,) ) sin ((kx; — o, x;) + (KX, — @,%,)) (21)
cos((kx —ax) + (kX —@x,)) =0 (22)
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Every group of nuclei have a level number n and if n=1, we find
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If Z'=Z then A =0 and

%—2(k1x1 —@x,)=mz (27)
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For every sublevel number m we have a subgroup of nuclei, this subgroup is the ground state and their
isobars and form =0, we have
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Let n=3, we find
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If Z' =Z then A =0and then
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If m=0, we have
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Cosmological constant is the curve of sine function and its interval values are given by
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4. Conclusions
Universe is a nuclear reactor contains infinite number of groups of nuclei at a wide range,
each group have infinite number of subgroups of nuclei. This paper created new study will be deeper,
more comprehensive for the universe and in the context of nuclear physics.
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