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Thus the range of nuclear force is roughly equal to the
wavelength of the pion i /myc. In the case of electroma
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gnetic interaction, the exchanged
1Ic Interaction is of infinite range.

4.4.2 The Yukawa potential
The relativistic mass—energy relation for the pion is given by

E? =p? + m2ct, (4.29)
Making the usual substitution of quantum mechanical operators for E and Ds

g
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and rearranging, we obtain the field equation for the pion
(4.31)
with 4 = myc/h. This is known as the Klein-Gordon equation and it is the relativistic

wave equation applicable for spin-zero particles. By setting x = 0 in Eq. (4.31), we
obtain Maxwell’s electromagnetic wave equation.
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For electrostatic field 9®/0t = 0 and the wave equation (4.32) reduces to Laplace
equation in free space.

V2¢(r) = 0. (4.33)
In the presence of a point source of charge ¢ placed at the origin, the field equation

becomes the Poisson equation
(4.34)

the solution of which
(4.35)







