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Summary
Some Theoretical Considerations on Quantum Mechanics

TAKEDA Yasuhiro

Some theoretical ideas are given to understand easily the uncertainty principle, the imaginary operator in
Schrédinger's wave equation and the wave-mechanical treatment of the covalent bond in hydrogen
molecule. In particular, using the ellipsoidal coordinates, the functions of the Coulomb integral J and the
exchange integral K in the variation treatment of hydrogen molecule-ion have been derived as the variable
of internuclear distance, and the formulas in the reference have been verified to be essentially correct.
Total energy and its components values of hydrogen molecule in the ground state has been also calculated
according to the references by using BASIC soft for a personal computer, and found to be very similar with
each other. In this connection, a simple method of the so-called AR approximation has been tried to get a
expression of the overlap integral of hydrogen molecule-ion. In addition, a new idea on the nuclear binding
force is briefly described, which is based on the electro-magnetic interactions between proton and neutron
with a electron in a nucleus.
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Table 1 Total energy and its components values of hydrogen molecule in the ground state calculated
according to quantum-mechanical treatment (in e?/a, units) . *¥

D JA KA J'R K'R NR EH E+
1.50 —0.76505  —0.53021 0.32135 0. 19453 0. 66667 —1.00000 —1.11272
1.65 —0.74561 —0.47411 0. 32085 0.17685 0. 60606 —1.00000 —1.1159%

*DJA=2)/(1+ %) ;KA=2KS/(14+8) ;VR=J/(1+%) ;KR=K'/(1+$? ;NR=e?aoD; EH=2En;
E+ (kcal/mol) = E+ (e2/ag) X 2 X13.6X23.06
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