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Potential Barrier Problem
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E<Vp The potential functions are :
V(x) = 0 when x<0

V(x) = Vo when 0 < x < L and
V, = 0 when x>L
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Lets write the general Schrodinger equation

_h_2 d?V(x)
2m  dx?

+ V(x)¥(x) = EV(x)
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As we divided space into three regions lets write Schrodinger
equation for every region:

————>—>=EV(x), In region |: x<0

h2 d2W//(X)
2m dx?
hz dz\U///(X)
2m dx?

+WoW(x) = EVy(x), In region Il 0<x<L

= EV(x), In region Ill: x>L
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Following these relation we found that our wavefunctions are:

W, = AeX 4 BemkiX g = 2;:E
ki x —kyx 2m(V0 - E)
V) = Ce™"™ 4 De™ "I, k,,:#

. , V2mE
Wy = Felm 4 Ge™ M, gy = - ;—Ln k= ki



It is clear that, the incident wave is W;,(x) = Ae™* | reflected
wave is W,.¢(x) = Be~* and transmitter wave is
V,.(x) = Fekm*: The amplitudes of the waves respectively,

(Win(x)[2 = Win(x)*Win(x) = (Ae®X)* Aeix = | A

Wrer ()] = Wrer ()" W e (x) = (Be™ ™) *Be™"% = | B|?
‘Wtra(x)‘z = Wtra(x)*wtra(x) = (FeikI”X)*Feika = ‘F|2



The transmission probability requires that:

T — |wtra(x)|2 _ |F|2
Win()1? [A[2

The reflection probability requires that:

_ |‘Uref(x)|2 N ‘8‘2

R =
Win(x)I? |A]2

The continuity condition requires that:
V,(0) = V(0), boundary between regionsl and Il

V(L) =Wy (L), boundary between regionsll and Il
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