Tutorial 9 Solutions NS V-~

(a) Find the value of = = zy (29 > 0), for which the probability density is 1/e times the

probability density at = = 0.

20 February 2022 02:07
/
1. * A potential barrier is defined by V = 0 for z < 0 and V =V} for z > 0. Particles with
energy E (< V}) approaches the barrier from left.
Vi,

(b) Take the maximum allowed uncertainty Az for the particle to be localized in the

— classically forbidden region as zy. Find the uncertainty this would cause in the

energy of the particle. Can then one be sure that its energy E is less than V}.
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4. * A beam of particles of energy E and de Broglie wavelength A, traveling along the positive
x-axis in a potential free region, encounters a one-dimensional potential barrier of height
V = E and width L.
e ——————— -

(a) Obtain an expression for the transmission coefficient.

(b) Find the value of L (in terms of \) for which the reflection coefficient will be half.
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6. * A beam of particles of mass m and energy 9V, (V} is a positive constant with the
dimension of energy) is incident from left on a barrier, as shown in figure below. V =0 .14
forz < 0,V =5V, for z < dand V = nlj for x > d. Here n is a number, positive or 0\ _ a7 —\73 -
negative and d = "TW/\/SHT“ It is found that the transmission coefficient from z < 0 Ol:- —n‘ "5 &N - ﬁ {Z,M\/o
region to x > d region is 0.75. mle Py Zw\\/ﬁ»

(a) Find n. Are there more than one possible values for n?
(b) Find the un-normalized wave function in all the regions in terms of the amplitude of
o
the incident wave for each possible value of n.
(c) Is there a phase change between the incident and the reflected beam at = = 07 If

— yes, determine the phase change for each possible value of n. Give your answers by K\AM\Q

explaining all the steps and clearly writing the boundary conditions used
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