PHYS 4073 - Quantum Mechanics- Homework Set 3

Reading Assignment: Chapter 2, remaining material except the simple harmonic oscillator

Due at the beginning of class Friday September 24th. Test 1 will be from 6-9pm on Weds. September 29th.

Griffiths’ Problems
2.23
2.24
2.29
2.30
2.33 Work E >V case.

Additional Problems

Problem A1l - Quantum Tuning A stream of electrons is incident on two metal plates. The plates
are spaced Imm apart. An electric potential difference of 3000V is established across the plates. This is
the largest potential available before sparking. You naturally will realize that the V' in the SE is electric
potential energy and recall the relation between potential and potential energy. You wish to use this setup
to adjust the flux of electrons with energy E. The electrons are incident from the low potential side and
since the screen is narrow it may be treated as a step function. How fast must the electrons be travelling

for 50% transmission?

Problem A2 - Double Delta Function Wells Consider the double delta function well V(z) = —ad(z—
a/2) — ad(xz + a/2) where « is a positive constant. Write the wave function ¢(x) and report all equations
of the coefficients resulting from applying the boundary conditions for the £ < 0 case. You do not need to

solve for the coefficients.

Problem A3 - Finite Step In lecture I worked the finite step (V' =0 for z < 0 and V =V} for > 0 for
E > Vp) and then pulled from slight of hand with complex numbers to solve the E < Vj case. Work the

E <V case of the finite step potential from scratch.

Problem A4 - Finite Well Deuterium is an isotope of hydrogen with one proton and one neutron. The
binding energy of deuterium is 2.24MeV and the nuclear radius is a/2 = 2.14fm. Treating the binding of
deuterium as a single particle trapped in an infinite square well of width a, what is the minimum energy
of the proton in deuterium? How does this answer change if we model the well as a finite well of height

2.24MeV, that is calculate the finite well energy.



