Variation Method for a Particle in a Box with an Internal Barrier
¥, (x) = y/2-sin(n-x) Po(x) = y/2-sin(3-7-x) V(x) = if[(x > .45)-(x < .55),3,0]

Plot trial wave functions and potential energy.
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Evaluate matrix elements for 100 Ej, internal barrier:
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Solve the secular equations and normalization constraint for the energy and coefficients.

Seed values for energy and coefficients: E:=5 c;:=.5 C;:=.5

Given (Hll — E'Sll)'cl + (H]_z — E'SlZ)'CZ =0 (H12 — E'SlZ)'Cl + (H22 - E'SZZ)'CZ =0

E E 16.7989

C1 | := Find(E, c1,C,) C1|=| 09235
Co Co 0.3836

2 2
Cq 'Sll + 2'01'(:2'512 + Cy '522 =1



Plot variational results:

D(x) = c1-¥q(X) + ¢ ¥o(X)
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Calculate the probability the particle is in the barrier: J c[)(x)2 dx = 0.0605
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Calculate potential and kinetic energy: V= 100] <D(x)2 dx V = 6.0541
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T=E-V T = 10.7448



