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Summary. — A recently reported resonant-cavity model of the muon is now shown
to have an additional resonance mode involving wave propagation around the muon
core charge. This resonance gives a slightly modified value of the muon-electron mass
ratio and uniquely determines it as 206.7683078, in excellent accord with its latest
experimental value 206.768 35(11).

Very recently the author (1) proposed that the muon has a composite quarklike
structure, the negative muon comprising a core charge -+ ¢ and two electrons — e con-
tained within a resonant cavity. The muon g-factor was related to the dimensions
of the cavity and the resonance condition required the propagation and reflection of
radial waves within the cavity to be matched to the period in which a wave disturbance
travels around the circumference of the electron charge.

A cavity surface surrounding the muon’s core charge has a radius determined by
the balance of incident radiation and outgoing Larmor radiation. This radius was
found to be 4/3 times the charge radius p given by the Thomson formula:

(1) p= 202/3’/)’0902,

where e is the charge, m, is the mass associated with this charge and ¢ is the speed of
light én wacuo. This radius is also the radius of the de Sitter mierouniverse model of
the electron suggested by CALDIROLA (%). CALDIROLA has further suggested that the
period of wave propagation around an electron having this radius may be correlated
with the effective Compton wave-length of the muon to so determine its mass.

In this way he was able to formulate a value for the muon mass my, given by

3{ he
(2) (my —m)e? ~ —( )mc'~’ .

2\ 2me?

(*) H. ASPDEN: Leff. Nuovo Cimento, 37, 210 (1983).
(®)) P. CALDIROLA: Nuovo Cimento A, 45, 549 (1978).
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Here 27¢e?/he is the fine-structure constant and its reciprocal has a value 137.036, giving
my/m as 206.554. The electron mass is denoted m.

The author (1) extended the analysis by arguing that the Compton wave-length
of the muon is an integer 207 times the electron’s Compton wave-length, based on a
wave resonance interaction between the electron and the muon core charge. This latter
charge, therefore, has a radius p given by (1) that is a/207, where a is the radius of the
electron charge. In this way a value of m,/m was deduced in terms of the core mass
207 m plus 2m for the two electrons as offset by Coulomb interaction energy. For
location of the electrons in touching relationship with the inner resonant cavity the
following formula was obtained:

of 207
3 o002 207 ).
) Mhufm = 209 4(207 T \/3)

This give 206.7687, in quite close accord with the measured value.

The advance now presented recognizes that the two electrons cannot be located
precisely in contact with the inner resonant field cavity but must lie very slightly within
this cavity radius so as to encounter wave pressure. Furthermore, they must be hold
in stable positions relative to the centre of the muon by the resonant impact with waves
in the gap between the charges. Such waves are synchronized by a wave resonance
associated with propagation around the muon core charge, all such motions invoelving
the speed of light.

This step utilizes principles analogous to those involved in determining the main
cavity resonance and the 207 parameter, but referenced, in this latter case, upon the
resonance in the propagation around the electron charge.

The resonance system just discussed is depicted in fig. 1.

Fig. 1.

The electron charge of radius @, centred at 0, is shown to intrude slightly into the
broken sphere denoting the inner resonant cavity., This sphere has a radius v3a/N,
where N is an odd integer corresponding to the formation of the muon core charge
by a merger of an odd number of electrons and positrons. The value of ¥ is 207 becausc
2o/ N is the nearest an odd integer value of N comes to reaching 2na, where 1. is the
Compton wave-length h/me¢ of the electron and, from (1), a is 2?/3mc2 Thus 2na is
2(2me?/he) (hjme) or Ag/(205.554), so yielding N = 207.

We envisage a resonance around the circumference of the muon core charge setting
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up standing waves so that
(4) ni = 27a/N,

where n is an integer and 1 the related wave-length. Furthermore, there will be a wave
resonance between the electron charge surface and that of the core charge, determining
their separation by z4, where z is also an integer.

The condition by which = is determined is then that for which the lowest value of
n assures that

(5) 2 < (V3—1)a/N.

This corresponds to the strongest resonance condition capable of holding the muon
system stable.
Combining (4) with (5), we obtain

(6) 2z/n < 0.233 .

The greater z, the greater # nceded to satisfy this condition. Hence z is minimal
and 50 2 = 1. The smallest value of n is then 9 because a value of n of 8 is 0.250 and
this exceeds 0.233. (4) and (5) then combine to show that the /3 parameter needs
to be replaced by 14 27/9 to define the unique condition of resonance indicated for
the muon system. Formula (3) can then be written as

7 / N+2 ? ¥

m —= -
(7) o 4\N -1+ 27/9
or, since N == 207,
8 /m = 209 207
®) M/t = 1\208 t 27j9)

This is a rigorous formula based upon the integers determined uniquely by the
resonance muon model. It gives a value of m,/m of 206.768 3078 which accords well
with the latest-reported measurement (}) of the muon-clectron mass ratio of
206.768 35(11).

It is submitted that such a result, based upon wave resonance properties within
the muon charge, should encourage further research along the lines followed by the
author. The theoretical value of the muon-electron mass ratio is determined by a very
simple formula and accords with the measured value to two parts in ten million and
within half the standard deviation estimated for the experiment.

(*) E. KieMmrT, R. ScHULZE, H. WoLF, M. CaMaNI, F. N. GyGax, W. RUEGG, A. SCHENCK and
H. SCHILLING: Phys. Rev. D, 25, 652 (1982).



