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* Inan electron microscope, to what minimum velocity must the electrons in the beam Marks

be accelerated in order to achieve a better spatial resolution (i.e., have a shorter
wavelength) than avisible light microscope? Assume an average wavel ength of
visible light of 500 nm.

The wavelength of the electrons must be shorter tma500 nm.

The de Broglie wavelengtht associated with a particle of masm travelling with
a velocityv is given by:

h h
A=— or v=——
mv mA

Hence, the velocity required for a wavelength of 8Dnm = 500 x 10 m is:

6.626 X107 34 s

V= =1x1Gms?
(9.1094 x10~31 kg)(500 x10~2 m)

Better resolution requires a shorter wavelength ando the velocity must be
higher than this value.

Answer: 1 x 16 m st




