








































































ExerciseWe compute the boundstates ofthe finitesquarewell inonedimension

Source GriffithsQM Section26

Thefinite square wellisgiven bythe potential

VA K lx l s a
0 txt a

whereV70andE40 asweare
interested inboundstates

Wesolvethe ID Schrodinger equation in eachregion

Case1 X s a

InN EN Y 27 a Key

Y Ae Be

Weonly care about
normalizable solutions soheaveleftwith
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Case 2 X a

3ythe save ang
vents as above andthesymmetry ofthepotential aboutx 0

we have

Y Aek
Case3 Ix Sa

II Y V Y EM Y MEIN
In orderfor M tobe normalizable werequire VoLE butalso to

get
boundstates werequire ELO VoLE so oh Etv

Y EY Ya Booshxt sink Ashe

now the solutions willbe symmetric under X H X wehave

Y Boosh

We now match boundary conditions Sincethepotential is nowhereinfinite

we know thewavefunctionandits derivatives willbe continuouseverywhere
Thus our boundary conditionsgiveus











































































Aé Bos la IA é LBsinea

Th Standa 7ha Latan la

Now hot Z la Zo To Then

a th ti 2mIIt2mEI
a z

ka FE ItanzFTI
Theboundstateenergiesofthis system willsatisfythis

transcendentalequation
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Clearly as weincreaseZo theboundstates approachthe
vertical asymptotes ofthe

tangent function Z nth nodd

Iz air EEILI hpe.de
forwide and deep wells This is ashiftedversionoftheinfinitesquarewellspectrum
for a boxofsize 2a

At the otherextreme nomatter howsmall we wake Zo itwillstill
intersect the tangent at onepoint since

tan Z E Z and Ftl has avertical asymptoteat2 0
and vanishes at Z Zo

Both curves beingcontinuous implies thattheymustintersect somewhere between
7 0 andZ Zo regardless how smallZogets there I am assuming 74172

This impliesthatthefinitesquarewellwillalwayshave a
boundstatein one




































































































































