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This traveling-wave solution represents the motion of an electron in a single-crystal
material. The amplitude of the traveling wave is a periodic function and the parameter
k is also referred to as a wave number.
We solved all the equation in two region and find
2 + aZ

p 2ap sin(aa) sinh(fb) + cos(aa) cosh(Bb) = cosk(a + b) — ——— 12
V, b : barrier height ( Strength)
IfV, — —— oo thatmeans b—— 0 so sinh(fb) = b, cosh(fb) =1

Equation 12 become
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Substitute eq 14 in 13 we get
mV, ab sin(aa
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sin(aa)
PT + cos(aa) = coska — ——— 16
Where P is scattering power and P = %f‘b
The equation 16 is analysis by drawing graph between P Smofza) + cos(aa) versus oa see  Fig
(1,2,3) .
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O It suggests that the first forbidden band in the energy spectrum will appear at K =
*n/a.

O The second forbidden will appear at K = +n/a and so on.

O Note that the higher the energy of the band the larger its width in energy.
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Fig(2): A plot showed allowed band and forbidden band

NT T

0 >
W 200\fo 400 \
._1 L




University of Mosul — Collage of Sciece- Physices------ 4" clas Mod-2 Lec 39 Prof. Dr. Mahmood Ahmad

Fig (3) : A plot shows that as increasing aa increases allowed band



