Homework solution #1(PH312)
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For this non-relativistic speed we have E = imv? = } (mc?) 8% = 0.002555 eV. Using E =
n?h?/8mL?* we find

, S8mI’E _8mcI*E _ 8(511 x 10° eV) (48.5 nm)” (0.002555 eV) _
TETR T T Re (1240 eV - nm)?

16.0
and therefore n = 4.
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This is true for all n, and there is no restriction on the number of levels.
3.

Lacking an explicit equation for finite square well energies, we will approximate using the

infinite square well formula. In order to contain three energy levels the depth of the well
should be at least

n?h? 9h?
" 8mL? 8mlL?
Evaluating numerically with the given mass

9h? 9h%c? 9(1240 eV - nm)°
E=8nl = smel? 8(2 x 10° eV) (3 x 10-° nm)”




