
Physi
s 222 CIDLab 3 - The Square Well S
ore / 10In this lab you will develop intuition for the what the stationary states (or Eigenstates) of 1-dimensional squarewell potentials are like. You will do this by intera
ting with a 
omputer program whi
h 
an numeri
ally 
al
ulatestationary-state wavefun
tions for a potential whi
h you de�ne. The �rst thing you should do is to load up theprogram and read through the on-line help.The one-dimensional in�nite square wellWe found in 
lass that the wavefun
tions of the stationary states for a 1-dimensional in�nite square well are sinusoidal� the three lowest-energy states are shown below. Count the zero 
rossings in these wavefun
tions and determinethe energy of these states (in Joules) for a parti
le of with a mass su
h that m/~
2

= 10, 000 S.I. units (i.e. m =

1.11× 10
−64 kg) trapped in a one-dimensional square well potential whi
h is 1 meter wide. Enter these values in thetable below.
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xNow approximate a square potential in the simulation with a very deep �nite well by entering �20*(1-squarepulse(2*x))�for �V(x)� and set �mass/hbar^2� to 10000.0 and n to 0. (Note that in some 
ases, in
luding the in�nite square well,we start labeling the states with n = 1. In other 
ases, su
h as the harmoni
 os
illator, we start with n = 0 be
auseit makes the equations look ni
er. The simulation, however, always labels the ground state as n = 0.) Now 
li
k on�Re
al
ulate,� and you should see the ground state wavefun
tion for the in�nite square well. Remember that in 
lasswe found that the energy of the stationary states for the 1-D in�nite square well s
aled as n2, and note that the plotof �E(n)� is, in fa
t, quadrati
! Look at the energy that the simulation 
al
ulated for the ground state. I should bethe 
lose to the one that you 
al
ulated above � it won't be exa
t be
ause our potential isn't really in�nite. Nowin
rease �n� in the simulation. The wavefun
tions should look like the ones above, and the energies should be similarto the ones you 
al
ulated.The one-dimensional �nite square wellNow lets predi
t what will happen if we make our potential shallower. This will allow the wavefun
tions to penetrateinto the �
lassi
ally forbidden� region. This means that the wavefun
tions aren't 
ompletely 
on�ned to the well �they 
an �stret
h out� a bit into the wall, and will therefore have slightly longer wavelengths.How will the energies of the states 
hange?



Sket
h what you expe
t the three lowest stationary-state wavefun
tions will look like on the leftmost graph below.Then enter �0.02*(1-squarepulse(2*x))� for �V(x)� and 
li
k on �Re
al
ulate� to see if you were 
orre
t. Sket
hthe wavefun
tions generated by the simulation on the rightmost graph below. Use the simulation to �nd the energiesof the lowest three states and see if your answer to the above question is 
orre
t!Predi
ted From Simulation
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xFinally, answer the following question:
• Do higher or lower energy states penetrate further into the 
lassi
ally forbidden region?


