On the Spectral Termsof H-atom

Describing the atomic structure, quantum mechanics cannot do without wave functions. What is
the reason? The fact is that interactions at the atomic and subatomic levels have the wave nature. Let
us analyze to what results it leads, if we will consider this. We will turn to some physical processes,
apparently inherent in H-atom (and hence, in any atom), which were not discussed until now in the
framework of the standard model.

H-atom represents a dynamic paired centrally symmetric system, the proton-electron. A central
spherical component (proton) has the spherical wave field. By this radial field, proton relates with the
surrounding field-space and with an orbiting electron. The orbital motion, in turn, is associated with
the cylindrical wave field. Hence, both dynamic components of the proton-electron system have to be
described, accordingly, by spherical and cylindrical wave functions.

Electron transitions in atoms depend on the structure of their radial shells. In the central
spherical wave field of H-atom, amplitude of radial oscillations of a spherica shell of the protonis
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and Y (kr) are Bessdl functions; w, is some fundamental “carrier” frequency of the spherical wave

fidd [1, 2], equal to the frequency of oscillations of the pulsating spherical shell of the proton. Its
amplitude energy takes the following form
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where M, is the proton mass, 4 is the constant equal to the oscillation amplitude at the sphere of the

wave radius (kr =1). Because kr, =z,, and kr, =z, , where z, . and z,, are zeros of Bessel
functions J +}/(kr) [3], the following relation is between radial shells: r, =x I Here, the
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subscript » indicates the order of Bessel functions and s, the number of the root. The last defines the
number of the radial shell. Zeros of Bessel functions define the radial shells with zero values of radia
displacements (oscillations), i.e., shells of stationary states. The energy E, is the total potential-kinetic
energy of oscillations.

In the cylindrical wave field, the energy E,, as the sum of energies of two mutualy-

perpendicular potential-kinetic oscillations of the orbiting electron, is (in the simplest case) equal to
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where m, isthe mass of the electron; r, is the radius of its orbit; visthe frequency and v =, isthe
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Because k = w/c (inEq. (3)), hence £, =hv , where h =————=27tm,v4, isan elementary
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amplitude speed of its oscillations; 4, = isthe amplitude of its oscillations.

action. The constant a, equal to the oscillation amplitude at the Bohr orbit 7, with the length in one

wave, is
a= /hi = 4.52050647 1007 em (4)
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where 1 =27mn,0,r, =6.626176 (10 erg (3 is Planck congtant. If kr, =% =% \vhere vy is the
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Bohr speed, then the amplitude of oscillations is equal to the Bohr radius: 4, = \/Z_ =7.
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In a case when exchange (interaction) between spherical and cylindrical fields takes place, the
equality £, =AE isvalid. Consequently, we have

~ 2 ~ 2
M2, U 22 [e, G| 22
hy =—2— i - > ©)
2
}"0 Zp,m Zq,n

Since quantum numbers in the spectral formula (5) are roots of Bessel functions, we can regard
these as a mathematical variant of spectral terms. Exchange of energy between the proton and the
electron in real conditions occurs on the background of exchange with the surrounding H-atom fields-
spaces of a different nature. Hence, the equation of exchange (interaction) should be presented as
E, =AE +JE , where JE takesinto account the factor of external influences (perturbations).

At p=¢=0, zeros of Bessdl functions J(H}/2 (z,) a@eequa to z, =s77 and |éo(krs)|2 =1; then
the equation (5) is transformed into the spectral formulafor H-atom:
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where R = Mch is the Rydberg constant.
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Because R = —=—— =1.0967758300° cm ™, hence 4 =, =9.00936937900 cm .
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Assuming in the formula (1) that 4 is equal to the first extremum of the spherical function of the zero
order, unequal to zero (kr = 4.49340946), we find the first maximal amplitude of radial oscillations:
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The center of masses of the proton, performing such oscillations, forms a dynamic spherical
volume with the radius equal to the amplitude of the oscillations and its volume can be regarded as
some nucleus
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