Quantum mechanics. Department of physics, 6th semester.

Lesson Ne5. Mathematical tools of quantum mechanics: momentum representation.
One-dimensional (1D )motion: 1D motion of free particle, 1D motion in an
infinitely deep square-well potential.

1. Home task check.
Momentum representation transformation

Tasks 1-2. Find wave functions

a). ¥ (x) = Aexp(ik,x); b).w(x) = Aexp(ikox—zx—;j

In p-representation

T 1 ™
C(P)=(Ww) = [V, (W (Idx 1, (0 =—==e". (HKK Xe 1.42)
Task 3. Find an operator p kernel in p-representation.
2. Time-dependent Schrodinger equation
i a‘Pa(?’t) ~H¥(g0)

where g means system of generalized coordinates q,,q,,...,q,, t — time.

3. Time-independent Schrodinger equation

oH B
_tZO, ‘P(q,t)ZW(q)e h;

Hy () = Ey (q).

3.1. Time-independent Schrodinger equation for the particle in constant external field
in position representation

2

_zh_Ay/(r) +U )y (F) = Ev (F);
m
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H :Zp—+U(?) :—§—A+U(F) — Hamiltonian of the particle in external field.
m m



3.2. One-dimensional time-independent Schrodinger equation for the particle in
constant external field

Uy (x) =By (x).

Task 4. Find the general solution of time-dependent Schrodinger equation for one-
dimensional free particle. (Hr. Ne 37).

Task 5. Find energy levels and normalized wave functions of of the particle in an
infinitely deep square-well potential at widths 2a

0, | x|« a,
U((x)=
9 {oo, | x|>a.

4. Quiz (~ 20 minutes). Test contains two tasks: 1st task “weights” 10 points, 2nd task
“weights” 10 points, so one can get up to 20 points total.

Hometask HKK Ne 2.1-2.4, 2.7.
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