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1. The Bethe-Salpeter (BS) equation in the ladder approximation is
studied within a boson and fermion theory.

2. The BS kernel in a symmetric form looks as

Ky bosons
K =
Ky + K7 fermions

Tr KZ = oo is of the "fall at center” potential type.
Tr K7 < oo is responsible for bound states

3. Variational procedure of calculations is formulated.

4. The binding energy of the 1T-state (deutron) in the quantum scalar
and pseudoscalar mesodynamics is calculated.
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Diagonalization of the kernel
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Fermions
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The kernel £
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The kernel K = Ky + Ky

Ko - continuous spectrum
K1 - bound states
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Variational calculations
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Mesodynamics
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Nucleon-nucleon states 1T
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The scalar interaction
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The pseudoscalar interaction
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Test function V' and numerical calculations
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Binding energy of the state 17 (deutron) as a function
of the coupling constant ay = % for u =139 Mev, m = 938 Mev .

e=M-2m agzg a b cos 26 5:;‘—fr~WW
(Mev)
0.001 0.093 0.692 | 1.127 | 4.7-10* 2.6-10~7
0.01 0.093 0.690 | 1.128 | 4.7-10~* 271077
0.10 0.097 0.677 | 1.133 | 5.1.10~¢ 3.1.1077
0.50 0.109 0.639 | 1.149 | 6.4-10~* 4.9.10~7
1.00 0.119 0.613 | 1.159 | 7.6-10~* 6.8-10~7
2.23 0.135 0.576 | 1.172 | 9.5.104 1.1.10°8
5.00 0.160 0.530 | 1.186 | 1.3-1073 2.0-10°6
10.00 0.192 0.485 | 1.196 | 1.8-1073 3.9.106
25.00 0.265 0.415 | 1.200 | 3.1-10°3 1.2.10°6
50.00 0.358 0.358 | 1.191 | 5.3-1073 3.3.107°
100.00 0.516 0.300 | 1.168 | 9.6-1073 1.0-10~4




Binding energy of the state 17 (deutron) as a function

of the coupling constant a, = % for u =600 Mev, m =938 Mev .

e=M-2m | ag=% a b cos 26 5:%-%
(Mev)
0.10 0.469 0.760 | 1.060 | 9.8-1073 1.0-10~*
0.50 0.487 0.750 | 1.062 | 1.0-10~2 1.2:.1074
1.00 0.502 | 0.742 | 1.064 | 1.1-1072 1.4-1074
2.23 0.525 0.731 | 1.066 | 1.2.10~2 1.6-1074
5.00 0.562 0.714 | 1.069 1.3.1072 2.0-10~¢
10.00 0.610 0.695 | 1.071 | 1.5-1072 2.5-107*
50.00 0.842 0.627 | 1.074 | 2.4-1072 6.7-10~¢
100.00 1.051 0.586 | 1.070 | 3.3-1072 1.3-1073




Nonrelativistic approach
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Yukawa potential approach
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m = 938 Mev, € =223 Mev
£ —24.1073
m
M i 1 - leadsen | 10
p (Mev) m (ag)Bs | (ag)sech (ag)5s
139 0.148 | 0.135 0.119 12 %
600 0.640 | 0.525 0.396 25 %
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Conclusion

The relativistic covariant amplitudes
A=AN"(py,y), A=1+gKA
where K is a symmetric kernel which is Hermitian for p? < 4m?.

K=Ky+ K; =
Tr K3 = oo 7fall at center” & continuous spectrum
Tr K7 < oo bound states
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Relativistic corrections are important.



