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plo g 8. A beam of hydrogen molecules moves along the 2 direction with

!
B PrROBLTMS ¢
2 0 a kinetic energy of 1 electron volt (¢V) per molecule. The molecules

o

are in an excited state, from which they can decay and dissociate into
two hydrogen atoms. When the velocity of a dissociation atom is
perpendicular to the 2 direction, its energy is always 0.8 V. Calculate
the energy per molecule refeased in the dissociative reaction.

Ploq 16. A neutron with kinetic energy 7, collides with a proton at rest.
If the differential cross section for elastic scattering in the laboratory
system is dofdf = A sin 26, what is the distribution do/dT, where T'is
the recoil kinetic energy of the proton? Assume equal mass for the -
proton and neutron. Note that 0 < n/2 in this case.

17. Calculate the differential cross section do/d0 for the scattering
of BBs from a steel sphere of radius R, Ignore the effects of gravity.

PIS"?  18. A parallel beam of small projectiles is fired from space toward
the moon with initial velocity v, . What is the collision cross section o
for the projectiles to hit the moon? Express ¢ in terms of the moon’s
radius R, , the escape velocity from the moon vl , and v,. Neglect
the motion of the moon.

19. The interaction between an atom and an ion at distances
greater than contact is given by the potential energy V(r) = —Cirt.
(C = (e*/2)P,%, where ¢ is the ion charge and 2, is the polarizability
of the atom.] Make a skelch of the effective potential energy vs. the
radial coordinate. Note that if the total energy of the ion exceeds the
maximum value of the effective potential energy, the ion spirals in-
ward to the atom. Find the cross section for an ion of velocity v, to
strike an atom. Assume that the ion is much lighter than the atom.



