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Planck’s constant is not constant
in different quantum phenomena

O. BEDRI], W.I. FUSHCHYCH

Bucynyta ines mpo Te, wmo crana Ilnanka h B Me3opMHamili icTOTHO BimpisHsAeTbCs
Bin crasof [lnanka B esekTpoprHaMmili. 3anpornoHoBaHi piBHSHHS PyXy JAJISI eJeKTPOHA,
NpOTOHA i HEHTPOHA, B SKUX cTaja [1naHka Mae pisHi 3HauYeHHS.

At present, it is a generally accepted axiom that the Planck’s constant
h=6.626-10"%4]-s (1)

has the same meaning and value in electrodynamics, mesodynamics, quantum theory,
theory of quarks, gravidynamics, etc. Planck’s fundamental quantum hypothesis, put
forward for the explanation of the energy spectrum of black body radiation, is ad hoc
employed in all quantum physics.

In [1] we have suggested the following hypothesis: the fundamental value of
Planck’s constant h in mesodynamics is considerably different from (1). This assumpti-
on, for example, can be explained by the fact that in mesodynamics, not a photon but a
meson is emitted, which mass does not equal zero. There are no fundamental grounds
to assume that h in mesodynamics has to have the value of (1) [1-4].

In this short note we focus on the equation of motion for the fundamental particles
(e — electron, p — proton, n — neutron) based on the aforementioned hypothesis.
Schrodinger equations for electron, proton and neutron have the following form in our
approach:
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he — Planck’s constant for electron (electrodynamics); 7, — Planck’s constant for
proton (mesodynamics); A, — Planck’s constant for neutron (mesodynamics).
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The Ve, V,, V,, potentials are assumed to be depended on h., k), and h,, the wave
functions ¥., ¥, and ¥,, as well as the coordinates of particles.
In addition, let us consider Poincaré invariant equations of motion for meson and
for e, p, n. As is known, the energy of an elementary particle is defined by formulae:
E? = py +mPct,  ph =i+ 5+ p3, (5)
where m is the mass of a particle; ¢ is the velocity of light in vacuum; p, is
momentum. Formulae (5) give us the following Poincaré-invariant equations for
particles

2 Pu 2 2 2 4

_ uw:(_h“c A+m2ct) + Vyu, (6)
v, .

Zhea = *Zhe’YO’Yki + mec2'70 U, + V.V, (7)
ot oxy,

L o0V ) 0

Zﬁpa—tp = {—th’yo’yk —&’Ek + mPCQ'yO} v, + V¥, (8)
v, .

ihy, 0 7Zhn707ki + mnc270 U, + V¥, (9)
ot oxy,

where W, ¥,, ¥, are four-component wave functions; u is a scalar wave function
for meson with mass m,; =, are 4 x 4 Dirac’s matrices. Equations (7), (8) and
(9) are Dirac’s equations with different Planck’s constants, V. = V.(U,, ¥, ¥, z, 1),
V=V, (U, U, U, 3, 1), Vi = Vo (U, U, U, 2, 1),

Consequently, to describe interactions between electron and proton, electron and
neutron, etc., it is necessary to use different values for R, R, and A, in equations
(6)-(9).

A phenomenological approach, proposed in [2-4] for determining fundamental
constants and based on a few known constants, gives us the following values [2, 3]:

he =6.626-107%*J -5, h, =2.612-10"%J .5, h, =2.668-107%J-s.

Obviously, because h., h, and h,, enter most of quantum relationships, we must re-
view the standard theoretical schemes and possibly explore new physical experiments.
This fundamental challenge will take time. Our main objective is to show a new
possibility for description of interactions of particles which is related to a new value
of h.

According to [5, 6], formulae (5) can be used for nonlinear generalization of
equations of motion for elementary particles. Assume that in formulae (5) ¢ is not
constant but a function of field (or a functional with respect to fields)

c:c(\I'\IJ (‘9\11_\116\I/\IJ> . (10)
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Therefore, we can obtain from (10) a nonlinear equation of the type (6)-(8). This
assumption means that velocity of a signal is a function of field [5, 6) and not
a constant, as is presently accepted for the velocity of light in vacuum. The latter
statement is a cornerstone of modern quantum physics. We should like to emphasize
that here we have discussed a new glance on this fundamental point.

A more detailed development of these ideas will be published elsewhere.



Planck’s constant is not constant in different quantum phenomena 337

1. Bedrij O., Fushchych W.I., Fundamental constants of nucleonmeson dynamics, Jon. AH YxpaiHu,
1993, Ne 5, 62-65.

2. Bedrij O., Fundamental constants in quantum electrodynamics, Hon. AH Ykpaiuu, 1993, Ne 3,
40-45.

3. Bedrij O., Connection of 7 with the fine structure constants, Jon. AH Ykpaiuu, 1994, Ne 10, 63-66.

4. Bedrij O., Scale invariance, unifying principle, order and sequence of physical quantities and
fundamental constants, Jon. AH Ykpainu, 1993, Ne 4, 67-74.

5. Fushchych W., New nonlinear equations for electromagnetic field having a velocity different from ¢,
Jon. AH Ykpainu, 1992, Ne 4, 24—27.

6. Fushchych W., Nikitin A., Symmetries of equations of quantum mechanics, New York, Allerton
Press, 1994, 458 p.



