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E*=(pc)’ + (nc®)>  where c is the speed of light and m is the rest mass of the
electron.

This equation is valid for any electron speed and the energy includes the famous Einstein
rest mass energy me’. Quantum mechanically, electrons can behave like waves with

o =E/h and k=p/h, whereh is Planck’s constant divided by 2n and k is the wave
number.

a) Calculate the phase velocity of electron waves and express as ¢ times a dimensionless
factor depending on p, mand c. Does the result surprise you? Why?

b) Compute the group velocity of electron waves and express as ¢ times a dimensionless
factor depending on p, m and c¢. Can this ever exceed ¢?

¢) Using the results of (a) and (b), calculate the product of the phase velocity and the
group velocity.




(Please show each step of your solution and FINAL ANSWERS. Thank you.)
