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A model of the empirical mass formulae of elementary particles
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In the preceding article!) empirical formulae of
the masses of charged leptons (e, u, 7), quarks
(t, ¢, u, b, s, d), and gauge and Higgs bosons (Z, W,
H) are presented. Here I report a model that can pro-
duce these mass formulae.

In the model, there is the minimum duration of time,
which is the Planck time 7,;, = 1/M, = 5.3912 x
107%* sec. A term of the action (integral of La-
grangian) of a particle is a wedge product of 48 “pri-
mordial actions” (PAs) that are selected from the fol-
lowing 64 PAs:
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The wedge product operator A and orientation opera-
tor (sign operator) € have the following reduction rules:
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Here, s is scalar. Following these rules, a 48 wedge
product of PAs, dS = §;;, A--- A 8, is reduced to

Table 1. The action of particles per Planck Time.

(67)%eo (67)eo €0

i i i T 1 |4 i 1
e 4 1 3
I 4 —-12 27 3
T 4 -3 3 1+4
V1 —-12 —-12 -2
Vo 4 —4 2
U3 —12 —12 +2
U —12 +2
U —4 +8
c —4 +24
t —4 +8
D —12 1
d —12 —12 3
s —12 3
b 4 6 3 27 18
Z 12 1 1 18
H 4 6 +18
w 12 18 27 18
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a reduced value in the form of 4m(6m)"i*(73)% e,
where ¢g = 2 x (6m)7%8, s € {0, 1}, s’ € {0, 1},
and m,n(0 < n < 4) are integers. The values
of 5,5, n, and m are determined by the selection
of the subset {81, --,848} from Sps. The reduced
values of 48 wedge products of PAs that correspond
to the actions of charged leptons (e, p, 7), neutri-
nos (v, V9, v3), quarks (u, ¢, t, d, s, b), and bosons
(Z, W, H) are summarized in Table 1. In the table,
U and D stand for U-type and D-type quarks, respec-
tively, when their mass is ignored.

The mass of particles can be obtained from this ta-
ble. In the below, I shows how the mass formula of the
electron can be obtained from the table as an example.

The action of the electron is

dS, = 4(6m)%iegm® + iegiT® + 3¢o.

Each term of the action can then be written as a prod-
uct of the following “operators”:

idig = € *(1 +io" +io® +io”),

Y15 = [Yis|m2 (ulot + udo? + uo?),
1/115 = |[Yis|T (ulo! + ubo? +uio?),
A = (67r)_26(1)/3(1 +iot +io? +ic®).

Here, |Y15] = (67T)6(1J/3 and the vectors u! =
(ui, ud, ui) and v? = (u?, u3, u3) satisfy u! x u? =
(=1, =1, —1) and u' - u? = 1. The operators id1s and
15 correspond to the differential operator i0*d,, and

the electron field operator, and 1/)15 corresponds to its
conjugate. One can show that

7;62161;1(5’(;15 = 4(67‘(’)2607;7'3,
Ajg A 7#151/115 = €iT?,
plis|® = 3eo.
Here, 10 = (127‘(’2)_16(1)/3. The terms 4(67)2%eqiT?,
€03, and 3eg correspond to the kinetic, the EM in-

teraction, and the mass term, respectively. From these
relations, the mass formula of the electron can be de-

termined.
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Similarly, the mass formulae of u, 7, v1, Vs, v3, u, d,

s, ¢, b, t, Z, W, and H can be obtained from each row
in the Table 1.
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