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• We have seen that the wave function of a particle

in an infinite square
well is
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• Now
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we look at the BOUND STATES in the

FINITE square
well
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1) We study the symmetric
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fixing A = 1 we have
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2) For the ANTI - SYMMETRIC solution ( sin (Kx ) ) we have
,
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3)

the boundary conditions impose the wave function
to satisfy ,

µ a SYMMETRIC solution :

g
= k tan (ka )

for an ANTI - SYMMETRIC SOLUTION : q
= - k cot (ka)

Using the existing relation between k a

q ,

we can
look for legitimate solutions

.
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we have
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Now
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we use g =
k tan (ka ) in this expression ,

note that
Ka tan (ka) = , (Koa )
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'

so we multiplied
every term

by a



HTTPS://www.desmos.com/calculator/lbfjb9ytkq

this expression gives
the condition for having

BOUND STATES !

See graph at :

NI : Syene . 2 anti
-syun .

is referred to the
initial solutions

,

not

Ansi
-
S"
"
"

these functions .

-

kacotlk
" SYMM

these are

:*
.✓

• Note that there are NO ANTI - SYMM solutions

when ka =

2Mt

In
a < I

• Always at least 1 SYMMETRIC solution
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4) 5) 6) Numerical method ( Bisection )

I

n=n
•

I n=2

( if I
• I '

i

1 I

÷iI→
+ . ←

= ,

ya
! I 1 I
Iz I 22Th 2h

we look fn n=n solution

We see that the solution is between ockac

the 2 intersecting functions are

y
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'
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the valve midway between 0 and Iz is ¥ .

We substitute this valve in the 2 functions .

if
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'
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I
we clearly see from the graph that the solution

has to be at a larger value of ka
.

We repeat the same process ,

•
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• Here
, if
I 6.90 (tan ) is too large ,

hence

we invent the limits
.
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Once
you find the

precision
needed

, you

take the last midway value of tea = Inga



NI : to find E. ,
recall the definitions

of K and Ko
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we obtain the following table
:

n ka E /✓
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C. F.

y=katan(ka) 1 1.30 0.067

y=
- kacotfka) 2 2.59 0.27 Rae A. I. M .

"

g.
mechanics

"

3 3.85 0 .

59

4 4.90 0.96 Section 2.5

}
( the green

values come from Rae 's book )

7) Sketch the iv. f.

In the case of SYMMETRIC solution we have
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TIPS
-

A quick way
to remember the INFWIT square

well

energy
levels

.

- free particle E- = £2m

- De Broglie p = ↳
i

← 2A →

Since the wavefunction has to satisfy the boundary
conditions

, therefore being zero at the edges of
the well

, we have
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