Physics 606 -- Problem Set 4
Due Thursday, February 26, 2009

Do the following problems from Merzbacher:

Chapter 6: Exercises 6.3 and 6.7
Chapter 6: End-of-chapter Problems 1, 2, 3, and 5

In addition:

Assume that a particle of mass m is moving in a harmonic oscillator potential V(X) = % ma’X’.
For each of the n =0, 1, and 2 eigenstates, calculate the probability that a measurement of X will
yield a value in the classically forbidden region. (Note: Your answers should be numbers, not
algebraic equations. Also, it’s fine to approach this problem numerically.)
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Citlo P12

v ka(beta) = +f beta-:%t = ,QCCL
f
kpa(beta) = 1/ beta — 1--3-5- = ,@,a_,

Trans{beta) = !

kal(betal)2 + kpa(beta)2
2-ka(beta)-kpa(beta)

2

2
cos(2-kpa(beta))” + [ J -sin(2-kpa(beta))

beta := 1.0001,1.0002..3

0.8

Trans(beta)

0.4

3
2-kpa(beta) ;
s
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CHe P31
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CHG.P3.%

ka :=0,0.01.5

deltpareven(ka) := ka-

deltparodd(ka) := ka:

1 + tanh(ka)

1
1+
ranh (ka)
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CHe.PS.2

ka

(ka - i-Delty” + Delt>exp(4i-ka)
3

Afka,Delt) ;

1
(|A(ka, Dely])*

Ika,Delt) :

ka :=0.01,0.02..8
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TOL ;= 0.000000001

1 0.25 5
psi(xi) = [w] exp(—O..S-xi )
n

1 i 023 2
psil (xi) = m(—] -2-xi-exp(—0.5-xi )
s

=

psi2(xi) = ——-

J%2

0.25
;3 '(4'xi2 - 2)'37(13(’0'5‘}(12)

poot
TN

PO = 2. (|psiotei)] )% axi PFO = 0.1573
Y2011

2
Pfl = 2. (psil (x| )* dxi Pfl = 0.1116
Y21+

3

3

J

Pf2 = 2- (|psi2(xp|)? dxi Pf2 = 0.0951
y +1

[
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