Numeric Formula for the Masses
of Baryons

A numeric formula for the masses of composite particles made of three quarks (baryons) is
presented. The relationship, which uses “allowed” quantum numbers, predicts the masses of
16 baryons (including 2 baryon resonances) and one lepton: the tau particle, with an
accuracy of, at least, 3 decimal places. The maximum accuracy of the formula is 7 decimal
places and corresponds to the two new =, baryon resonances recorded by the LHCb
experiment at CERN. The relationship presented in this paper suggests the existence of a
general formula for the mass of all known particles, which is yet, to be discovered.
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1. The Baryon Mass Formula

The formula for the masses of composite particles made of three quarks (baryons - see note
1)is

m Nn (1)

m =~ p
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where

m= predicted particle rest mass (for all particles heavier than the proton)
m ,= proton rest mass

n= ‘“allowed” or “discontinuous” quantum number

Note 1: There are other baryons, also known as “exotic” baryons, which are made up of four
quarks and one anti-quark (pentaquarks). We shall not consider pentaquarks in this paper.
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2. Results

The results of equation (1) for the “allowed” quantum numbers (or selected quantum
numbers) are shown on table 1. The table shows that the formula also works for the heaviest
lepton: the tau particle (tauon).
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Table 1: The last column of the table shows the predicted mass for sixteen baryons and one lepton: the tau
particle. The digits (including the decimal places) shown in green indicate that these digits coincide with the
corresponding digits of the observed values. The calibration value, corresponding to the proton mass, is shown

in black. It is worthy to observe that the = Z baryon is about 6.17 times as massive as the proton. The first
column is the particle number, P.

The graph of equation (1) is shown on figure 1.
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FIGURE 1: Graph of the function for the masses of baryons (equation 1). For
practical reasons, the graph shows all particles with quantum numbers smaller
than 5,000.

3. Conclusions

The equation introduced in this paper predicts the masses of 16 baryons (without counting
the calibration value which corresponds to the proton) and one lepton: the tau particle. The
accuracy of the formula is, at least, 3 decimal places. Without taking into account the
calibration value, the maximum accuracy of the formula is 5 decimal places. In fact the
formula is valid for all particles heavier than the proton. The formula suggests that there
could exist a similar formula for the masses of all known particles.
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