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3.27: A Symbolic Huckel MO Calculation Using Mathcad

Enter and solve the butadiene Huckel determinant for energy eigenvalues.

a—F B8 0 0 a+.61808
IB a—F ﬁ 0 _ solve, E 0_1'618/3
=0 float, 4 -
0 B8 a—F B8 ’ a+1.6188
0 0 B a—F a—.61808
Calculate the eigenvectors:
a—F B 0 0 317 6013 —-.6013 -—-.3717
eigenvecs B a—F B 0 ~0 ?limlzhiy . .6014 —-.3716 .3716  .6014
0 B a—FE B8 oat, .6014 .3716  .3716 —.6014
0 0 B a—F 3717 6013  .6013  .3717
Construct an energy level diagram and show the occupied levels.
Energy  Occupancy Wave function coefficients
a—0.6183 - (—.3717 .6014 —.6014 .3717)
a—0.6188 - (—.6014 .3717 .3717 —.6014)
a+0.61843 _xo_ (—.6013 —.3716 .3716 .6013)
a+1.61853 _zo_ (.3717 .6013 .6013 .3717)

Calculate the m-electron energy:

E,=[2(a+1.6188)+2 (a+0.6188)] — E, = 4a +4.4728

Calculate the delocalization energy:
E;=[40+4.4728 -2 (2a+2B)] — E; = 4728

Calculate the wavelength of the photon required for the HOMO-LUMO transition.

he __ solve, A c
I — (@ —0.6188) — (a+0.6188) | e’} — —.809h <
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