Quantum Mechanics, Department of Physics, 6™ semester.

Lesson Ne6. One-dimensional movement in the piecewise continuous potentials.
Discrete spectrum states, continuous spectrum states.

1. Edge (boundary) conditions for piecewise continuous potentials:

1.1. «Infinite wall»

U=, X% (X<X)=0
10, x>x,. YRXSR) =5
Wave function is always continuous, consequently, Xo g
(%) =0.

1.2. Finite jump of potential energy

U, X<X,;
U(x)={ . % U, =U,.
U,, X>X,,

(2)

Wave function and it’s first-order derivative are continious in the
point x,, consequently, (1)

(%) =1, 0%6); WL(0%) =15 (%) -
1.3. Delta-potential

U(X) =ad(x-X,)
o>0
Wave function is continuous in the point x,, and first order
derivative of wave function has a finite jump in the point x, (1) Jk (2)
l//Z(X0+O):l//l(XO_O)’ )ro
, , 2ma
(% +0) =y (% ~0) == (). W( <0
(1) (2)
2. The transmission coefficient and reflection coefficient
= h * * 7ransmi e ?re ecte
= (yVy—yvy’); D=l g ]
2mi Jincidental Jincidental




Task 1. Investigate motion of the particle in rectangular potential well of an finite
depth U,,.

U(x) = —U,.[¥<a,
10 |x>a

Analyze the state of discrete (HKK Ne 2.7) and continuous spectrum (above barrier
reflection, HKK Ne 2.49).

Task 2. Analyze motion of the particle in a field of a 5—well
U (X) = —ad(x).

Analyze the state of discrete (HKK Ne 2.11) and continuous spectrum (above barrier
reflection, HKK Ne 2.49)

Task 3. Find discrete energy spectrum for the particle in the field

Ulx) = o0, X <0,
()= {—aé(x—a), x> 0.

(HKK Ne 2.19).

Home task HKK Ne 2.17,2.19,2.43,2.44,2.46,2.47, 2.48.
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