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a.) For Ay = 2L, these two waves interfere destructively since the latter
suffers a phase shift of 180° upon reflection.
b.) If B =0, no reflected wave in region 1.
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As we know, the time independent Schrodinger equation is given by :

il E)]

As we know, the time dependent Schrodinger equations is given by :

W(z,t) = Celkemut) _ pelha-wt)
Gl t) = Acthr-st _ pit-kaut)

As we know, the transmission coefficient is given by :
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(Where is U(x) = 0.)

(Whereis £ = 52,

(Equation 1.
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Now, we have to integrate the equation

(Equation 1.

) = (Where is U = 0.)
+

T(E) = T (Substitute values in equation.)

T(E)=1 (Transmission coefficiext. )

c.) When particle has negative energy then it can not cross the potential
barrier due to insufficient energy.

d.) From next relation, we get :
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Consider Step potential as in example 7.4. Suppose
a particle of mass m s incident from the left side
with energy £ > U. Since this potential does not
depend on time, the wave function is given by:
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(a): Using time independent Scrédinger equation in
case of E>U:

The general solution of this equation s
U() = Ae™ 4 e
where A and Bare two constants

Where first term Ae="1% of :(z) in region 1 correspond
to plane plane wave incident from left. And term
Beih1# represnts plane wacve reflected from the step.
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In region 2 (x>0): the equation becomes

The solution to this equation is
()= Cemhe* + Deita

The term De™*2* correspind to reflected wave in
region 2but there is nothing in region 2 which causes
the reflection. So the total solution becomes

w(x) = AeM + Betr 7 <0
wlz)=Ce*r, >0

Applying the boundary condition, continity of v

ond 5 at x=0 gives

A+B=C
ki(A— B) = boC

Addition and subtraction of both equation will give
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(b): Jins Jre: Jir represents probability current density
of incident, reflected and transmitted waves
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So, the reflection coefficient R is given by:
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The transmission coefficient is given by:
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(c):

when E — U then R becomes

ro (lzt-um2 :
“\t+a-vjun

R=1
T will be

T 41 -UjU)?
T+ (1-umee
T

when E — oo then R becomes
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a.) The matter wave reflected from the trailing edge ofthe well {x = L) must
travel the extra distance 2L before combining with the wave reflected from
the leading edge + = 0. For Ay = 2L, these two waves interfere destructively
ince the latter suffers a phase shift of 180° upon reflection.
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b.) Wave function in region 1 and region 3 where is Ufx,
W t) = AT L Bl g

W(a,t) = FFeet L geil-Fean <

In region 1 and region 3, ¥ is:

= BmE )l

In region 2, where is U(x) = 0, we have

W(z,t) = Ceil-hawt) o peitkr=at) g <z <p.

In region 2, k is:

2

In particular at the well edges =

A+B=C+D
FA-KB=kD—C
CemME 4 Pttt = peik'E
EDeE — jCem it = W E

When kL = 7 and e**5 = 1, we have
kD —kC = KC+KD.

If B

. 10 reflected wave in region 1.

2 and x = 0 must require:

(

(W at x=0)
2Ltz =0)
(W at x=2)
SLata=1)




