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Now, if we consider the whole system as enclosed in a large volvme,
a unit cube for example, we can change the variables deseribing ths
1/.field by the Fourier transformation ;
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where the suffix b stands for the wvector k, the components of which
are each zero or integer multiplied by 2w, and Ei=#eY¥ +x". The new
variables ay, a¥, b and b satisfy the commutation relations
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any other two commuting with cach other. Thus, ¥ =ala, has eigen-
values 0,1,2, .... and denotes the miuber of heayy-guants with the

charge Fe, the momentum fik and the| enérgy s, whercas Ny =bih: de-
notes the number of thost with the charge —e, the momentum — ik
and the energy Fi the, Hamiltonian for the U-field (4) being reduced
to the simple form
Hy=3 (V¢ + Nv +D)Es (12)
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Next, when 'n heavy particles are present, the variables ¥y, i, (2, &)
({7, 780, 74") denoting the coordinates, momenta, Dirac matrices and
isotopic spin matrices for i-th particle with i=1,2, ..., % cin be used

instead of ¥, ¥ so that the Hamiltonian (7) taken an alternative form
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The interaction term (8) becomes accordingly
H'=g 31QrU(r)+ QUEIBo

or  =—ihge S T/ 2 ((af ~bde™ PQF ~(a=b0) E DB (19)
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(14) involves the operators causing the transition of the heavy particle
between the neutron and the proton states with the simultaneous emis-
sion or absorption of the heavy guantum and can be considered as per-

turbation in actual caleulations.
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