Answer on Question #67636, Physics / Atomic and Nuclear Physics

An electron is confined to a one-dimensional region in which its ground-state (n = 1) energy is 2.00
eV. (a) What is the length of the region? (b) How much energy is required to promote the electron
to its first excited state?
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h=6.63x1034 Jxs

Solution:

Energy of electron:

2

E, = n? (1)

8aZm

252
h?nf

8Em (2)

Of (2) = a=0.4x10°m

h? o 5 2
8a2m (nz - nl) (3)

Of (1) > a=

Of (1) = AE =
Of (3) = AE=11.32x101°J
1leV-1.6x101°)
AE—-11.32x10%9

AE=7 eV

Answer:

(@) 0.4x10° m

(b) 7 ev



