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Module: Mécanique Quantique

Examen Final

Lectures’ Questions (8 pts)

; e n.
1/ The Compton effect describes the scattering of an X-ray photon when 1t strikes an electro
To conserve momentum, the electron must recoil in the process. Calculate the magnitude of this
recoil momentum and its direction relative to that of the incident photon.

~ 2/ Tt can be shown that the magnitude of the average kinetic energy of an electron in a hydrogen

atom is cqual to the magnitude of the binding energy. Use this fact and the Heisenberg uncertainty
principle to obtain an approximate lower bound to the radius of a hydrogen atom in its lowest
energy state. (We suppose that the radius of the atom is approximately equal to the uncertainty

in the electron position in any direction.)

Exercise 1 (6 pts)

The maximum energy of photoelectrons emitted from potassium is ‘2.1e\r‘_’ when illuminated by light

of wavelength 3><1{]'7m and 0,56V when the light wavelength is 5 x 10~7m.
1/ Usc these resuli;:-fsi-f_o obtain the ;.ralue of Planck’s constant.

2/ What is the mir;fnium energy needed to free an electron from potassium?
Exercise 2 (6 pts)_'f :-_

Consider the one-dimensional time-dependent Schrodinger equation in the case where the potential
is not a function of time:

mam(x,z) K% 0%Y(x,t)

8 om  or2 +V(z) ¥(z,t)

1/ We put U(z,t)= u(x)T(t). Derive the one-dimensional time-independent Schrodinger equation

satisfied by u(z).

9/ Show that if V(z) =0, then the wave function ¥ can be written as a plane-wave:
U(z,t) = Aexpli(kz — wt)]

where A is an arbitrary constant and k and w are to be determined.
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