


Separation of the Time and Space Dependencies of y(x, 1)

W (x, )W (x.t) = §* (x) e (x) e ™" = U (x) d(x)

I. P(x) must exist and satisty the Schrodinger equation.
2. P(x) and dls/ dx must be continuous.

3. P(x) and ds/dx must be finite.

4. Ps(x) and ds/ dx must be single valued.

5. Yi(x) — O fast enough as x — T so that the normalization integral,
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Finite Potential Well

e — I

E > 0,

Bound State

AE = p?/2m = h/2mL?

VO/ AE —p Strength of Potential



Finite Potential Well
- - Y(x, 1) = p(Dw(x)

E > 0,
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Finite Potential Well
— —— Yi(x) = Ae* 4 Be™

W (x) = Ee™ + Fe™

— L L

For wave functions to make sense B=0 and E=0

I II III Wl(x) — Agkx WIII(X) — Fe—kx

Again for region I

—h* d*p(x)
Y Vow(x) = Ey(x)
d*y(x) 2m o 2m
2 — 2 [VO + E]]/j(x) Now Let k> = W(VO E)
d*y(x) 5
I S

Y, (x) = Csink’x + Dcosk’x



Finite Potential Well

R — e ——

Yy (x) = Csink’x + Dcosk’x

. {)(x) must exist and satisfy the Schrodinger equation.

Js(x) and ds/ dx must be continuous.

— —kx
yy(x) = Ae™ Vinx) = Fe j(x) and s/ dx must be finite.

. P(x) and ds/dx must be single valued.

N =
P’

s(x) — O fast enough as x — T so that the normalization integral,

yi(—L) = yy(—=L) 1
dy(—L) _ dyy(—L) ,
dx dx
Wi (L) = (L) 3
dyy (L) dyyy(L) 4

dx dx



Finite Potential Well

Ae % = — Csink' L + Dcosk'L 5
—Ake™ = — Ck'cosk’' L — Dk'sink' L 6

Fe* = Csink’ + Dcosk'L 7
Fke™ = Ck'cosk’' L — Dk'sink’ L 8

Even parity y/(—x) = w(x)

Fe % = Dcosk'L
— Fke ™ = — L.Dksink'L

k = k'tank’ L



Finite Potential Well

2 2mE 2
@4 k2= 2
7,2

K'L=_ oy = %\/ZmVO
£+ (kL) = &5

kL =[G = ¢ k = k'tank'L

kL = k' Ltank’L

Crankl =/ = ¢
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Graphical solution of the transcendental equations for the allowed energies of a fimite
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