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LHS MODEL | ~ S5H
( dongut - Hogaimn, Salem )

— HAMILTONIAN (HUECKEL)

H = )13 a; a; a +;\'.‘j Bi; (aj+ai+a,+aj) +[§ t;,(rk) 3 e
e <

— GEOMETRY OPTIMIZATION :
(2) H 3)

* rij/’_’_,(;'—)—’/

initial geometry

(Na: 0,1, or 2 — occupation number of the nth MO)

where /
Bond order : Py = I Nn(c,,{'cmj +ce)/2 / A3)

Coulson's relation : ry = R1 — (R1-R)*Py & (4)

Resonance integral : B, =-A*exp(-r,/H) (1)
B y
A A
Ri
B2
Rz.
: N : N
- - P : v
R2 R1 r 0 1 P

Some results for conjugated polymers without heteroatoms:

gap (eV) bondlength alternation (A)
polyacetylene 1560 138 / 146
polyparaphenylene 339 150 — 1.40 / 1.40
(solitons, polarons, bipolarons ete.)
{s (v) = 2p()(r=R +E»\,/fﬁd-é§ T R,
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LHS ~ paratmetins o C o S
Alr): — (A) e @

k=8./8> 1.2 1.3 i1 1.4 1.5
P. 0.8074 . 0.8314 0.8409 0.8433 0.8457 0.8553 0.8792
P, 0.4539 0.4206 0.4073 0.4008 0.3873 0.3540

o r(A) 13704 1.3654 1.3634 1.3624 1.3604 1.3554
. 15(4)  lass7 14517 1.4544 1.4559 1.4587 1.4657
B=(r-r,)/In k 0.4072 0.3288 0.3112 0.3040 02921 0.2720
A/W=(k-1)/(k+1) 0.0909 0.1304 0.1453 0.1489 0.1525 0.1667 0.2000

stanmdardized p-ovdrital Ruypuanl {;‘, £ f = 4,372 (Wehoe gl

Oy %’ < ‘9’—‘-;5—3 = ©0.30%6
(CH}&f % =4SV = A= 2¢3.5 eV

/

Table 1: Parameters usef in the LHS calculations. N, is the

number of m-electrons per atom. B8, is the resonance integral for

1.4 A). {3.=-2.5'€4 e/

the bond in benzene (r =

‘ L4
e S B AleV) B(A) R,(A) Ry (A)  B,(eV)  B,(eV)

-1.626 -3.220

-1.674 (—2.'5?45}

b
!

243.5 013075

5 1938.1 |\ 0.2580
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