ChemE 2200 - Physical Chemistry II for Engineers
Quiz 1 - January 29, 2025

Name: Solution

The transition is allowed if
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In one-dimensional systems, T =¢E X . Substitute the probability amplitudes and evaluate the integral.

o0

. b\ , b
j\u;T\uOdr = J‘ (—j 2bx2 —1)e ™™ /2(eExx)(—j
47 b

1/4 5 b 12 2 R
e 2y = eEx(z—j J‘ (2bx3 = x)e ™™ dx
T

bx

2
Consider the integrand; e™™ is positive over the entire range of integration, -oo to +oo. 2bx> and x are odd

functions; negative for -0 to 0 and positive for 0 to . Thus the integral is zero. The transition is
forbidden.
Alternatively, one may recall from Homework 2 that T Yy, is proportional to V1. Thus,

ijf" yodt o« Iw; y,dt = 0 because the eigenfunctions of a system are orthogonal.

Again we find that the transition is forbidden.
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