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10.11: Linear Variational Method for a Particle in a Slanted 1D Box
Trial wavefunctions:

o ti(x)= f?in(wa:)
o t(z) =+/105z(1 — )?

Plot trial wavefunctions and potential energy. x = 0, .005 ... 1
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Evaluate matrix elements:

1
Sll ZA ’(/)1(.’12)2d.’13
=1

S12 :/0 Y1(z)h2(z)dz

=0.9347

1
522 Z/ wg(m)zdm
0
=1

Hiy = [y ¥1(2)(—2) S (2)dz + [y ¢ (2) 2 1 (2)de Hy =5.4348
Hyy = [ n(2)(—2) Lo (z)da + [ ¥1(z) z ¢o(x)dz Hyp =5.0163
Hyy = [} o(2)(—3) Lotpa(a)dz + [ a(x) z o (x)dz Hyy =7.375
Solve the secular equations and normalization constraint for the energy and coefficients.
Seed values for energy and coefficients: E=5c; =.5¢c;=.5
Given
(Hi1 — ESi1)cr + (Hi2 — ES12)c2 =0
(Hi2 — ES13)c1 + (Haz — ESoz)co =0
2811 +2c1¢9812 + 282 =1

E
c1 | =Find(E,c1,¢2)
e

E 5.4328

C1 = 0.971

c2 0.031

Compare variational ground state to PIB ground state:

(10.11.1)
(10.11.2)
(10.11.3)
(10.11.4)
(10.11.5)

(10.11.6)

https://chem.libretexts.org/@go/page/136123



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://chem.libretexts.org/@go/page/136123?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Tutorials_(Rioux)/10%3A_Approximate_Quantum__Mechanical_Methods/10.11%3A_Linear_Variational_Method_for_a_Particle_in_a_Slanted_1D_Box

LibreTextsw

D(x) = € ¥(x) + oy ¥alx)
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Calculate average position of the particle in the box:
1
/ z®(z)*dz = 0.496
0
Calculate the probability that the particle is in the left half of the box:

0.5
/ &(z)2dz = 0.5088
0
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