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It is obvious that the first two items are multiplied by 4 × 4 unit matrices, which are dropped
for simplicity. We hope that, as is usual, this does not cause any misunderstanding. For
instance, in the kinetic term of the Pauli equation the unit 2 × 2 matrix is not traditionally
written explicitly although the second term describing the interaction of spin with the magnetic
field contains Pauli matrices and is a 2 × 2 matrix.

Equation (2.9) is not an original Schrödinger equation, but it has the form of the
Schrödinger equation. As an example, one can refer to well-known works in which the spin–
orbital interactions (containing spin operators) are taken into account within the Schrödinger
equation.

It is clear that the operator in square brackets in equation (3.1) depends also on the
internal degrees of freedom (spin) and on the angular variables. Our statement that this
operator depends only on angular variables was meant to stress the possibility to separate the
angular variables and the radial one. The statement was written only in this context.

Equation (3.5) formally does coincide with the non-relativistic radial Schrödinger equation
with the Coulomb field, although l∗, E∗ have different sense and this is well discussed in our
work. An effective quantum number l∗ is widely used in textbooks (see, e.g., Quantum
Mechanics by Landau and Lifshitz, problem in the section Motion in the Coulomb Field).
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