Quantum mechanics. Department of physic. 7" semester.
Lesson Nel4d. Quasi-classical approximation: of Bohr-Sommerfeld quantization rule.

1. Time-independent Schrodinger equation in quasi-classical approximation
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General solution of quasi-classical Schrodinger equation accurate up to o, takes the
form:

w(X)= \/ipexp( jp(x)dxj+%exp(——j p(x)dxj in the classically accessible

region, and

z//(x):\/T%l (——ﬂ p(x)|dxj+%exp( j| p(x)dx|) in the classically

inaccessible region.

Usability condition is 7&@ <|p|, p(X)=+2m(E -U(x)); K:i.
dx p(Xx)

2. Boundary conditions for quasiclassical wave functions (the term of "cross-linking").
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2.1. Bohr-Sommerfeld quantization rule for different boundary conditions
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Task 1. Get a semiclassical expression for the energy levels of the linear oscillator.
(HKK Ne 9.1)

Task 2. Get a semiclassical expression for the energy levels of the particle in an

, 0, x>a;
infinitely deep well U(x) =4~ %7
0, O<x<a.

3amaua 3. Get a semiclassical expression for the energy levels of the particle in a field

o, X<0;
U (x) :{ (HKK Ne 9.3)
mgx, x>0.

Hometask: EK I'1.7 Ne 3-6.
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