ni-M Os of Benzene

rn - A2u + BZg + E1u + E2u

v~ Dg, hash = 24, meaning that there are twenty-four terms in
each projection operator. To save labor, do thexwoC,,
for whichh = 6.



Correlation Betwen Dy, and C;

D, | E 2C, 2C, GC,|3c, 3c 2S, 25, o, 304 30, | Ce
Ayl 1 1 1| 1 1 -1 -1 -1 -1 1 1| A
B,/1 -1 1 -1/ -1 1 1 -1 1 -1 -1 1| B
E,|2 1 -1 -2/ o0 o 2 1 -1 -2 0 of E}
E, |2 -1 -1 1| 0 o 2 1 1 -2 0 o0l E}

Advantages of working i&,:

Fewer terms in the projection operator.

Differentiation among species preserved.

Correlation withDg, is obvious.

Double degeneracies lifted, allowing separate ggioa of paired
degenerate functions.

C.|E c C, C, C2 CS
E2l1 ¢ -£€ -1 - ¢
Bl e = 1€ &
E2l1 € - 1 - -¢
EPI1 - - 1 - -¢

e = exp(zi/6)




The A and B SALCs

C./E C C, C, CZ CS

RO, ®a @ O Qg @ ¢
All 1 1 1 1 1

ARGl G2 O O O4 Qe ¢

= TI(A) = IN6(@s + Qo + @ + g + 9o + @) =T,

C. |E C C, C, C2 C?

RO, [ Q2 O Oc @y Qe O
B 1 -1 1 -1 1 =4

xNiRCGa| Pa —Pp O —Pg P —O;

= T1(B) = 1N 6(ps — @p + 9. — 9y + 9o — ¢7) = 76"
iz Note: Both have the form
%1 Pa + N2 Pp + A3 Pe + Ha' Py T+ KAs Pe T Ko s

where the coefficientg,, ¥, ...,%s are the six successive characters
of theith irreducible representation Gf.

© Simply read off the forms of the nondegenerate SAL Csfrom the
characters of their irreduciblerepresentations. (Works for any
planar system in the appropriate rotational grGup



Projectionsfor the Degenerate SALCs
v/ From reading the characters of the irreducibleasgntations:
P(E;)0a > (02 + €0, — €% Qe — @y — Qe + %)
P(E,")0a = (@ + £*@p — €0 — @y — £* Qe + £02)
P(E)0a > (02 — €% @y — 80 + @y — € P — £0)
P(E2")0a = (@0 — P, — €5 O + 0g — €0 —£* ()

v/ Make real functions from these imaginary pairs tigtiag and
subtracting each pair, making use of the followialgtionships.

g+g” = cosﬁ + |S|nﬁ + cosﬁ - |S|nﬁ = 2cosﬁ =2%) =1
6 6 6 6 6

e = | cos?® + isin?®| - [cos?® —isin?®| - 2isinZ® - 2i \/§ = iy/3
6 6 6 6 6



Real-Number Degenerate SALCs- TheE; Pair
v/ Adding the two imaginary functions f&i; gives

P(E,") e, + P(E1b2q>a o< * * *
20, +(e+e)p,—E+e)p.—2pg— €+ )P+ (€ +& )y =
20, + Py — @ — 2pg — P + @y

i After normalization we obtain
II(E,") = U(23){2¢, + ¢p — 9. — 2pg — P + @} = 7,

v/ Subtracting the two imaginary functions 61, remembering that —
¢ =iV 3, gives

P(Ela)(l)a - P(Elb)(l)a &
iV3(0 +, + ¢, +0—0,— @)
V3(pp+ 9. —0.— @)

Factor ouiv3 prior to normalization.

iz After normalization we obtain

I(E,) = Yo{o, + 9. —@c— ¢} = 75



Real-Number Degenerate SALCs- TheE, Pair

Do the same for thE, pair:

P(Eza)(l)a + P(Ezb)(l)a o
{20 — €e") @y — [€+e*) 9. + 204 — [E1€¥) P — E+e¥) @i} o
205 = Pp = P + 204 — Pe — P
P(Eza)(l)a - P(Ezb)(l)a o
{0— (&€ o + (€€ 9. + 0 — €€ g + (e—€") i} =
OC_(Pb-l_(l)c _(Pe+(Pf

After normalization these yield
T(E;") = U(2/ 3){2¢. — @p — e + 204 — e — @} = 7"

I(E) = Yol + . — ¢ + 0} = ns*



General Procedurefor Degenerate SAL Csof Planar D,,, Systems

1. Write down an initial set of SALCs by inspectitihg character table
C,, which is a subgroup of the molecule's point grbyp These

SALCs will have the form,'e, +v,0, ... +y, ¢, Wherey,, ., ...y, are
the characters of thén irreducible representation of the representation

I, in the groupC..

2. Make real functions for pairs of complex conjw8ALCs by adding
and subtracting the imaginary functions. Factdramy overall
coefficients containing prior to normalization.

3. Normalize the functions.

iz This method can also be applied to obtaintf®ALCs of pendant
atoms in planar MXmolecules witD,,, symmetry.



