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The G36(E M) Extended Molecular Symmetry Group
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The left shows how the Gsg(E M) group is con-
structed with representative members from
first D3p, then Gsg, and then Gsg(EM). The
right shows the effects of the six generating “ _
operations, from which we construct all oper- e R G 4
ations, on the torsion angle. We determine the A
effects of the generators on the coordinates to

G symmetrise the basis set. The aim is to put e S
the Hamiltonian matrix into the form N
J,FS a Jart -
<\Ij,u,ns HrV \Ij,u’,nt> - H/ia,u’ 57575 571377% (1)

where the indices u, ' label the basis func- Lo St
tions, I's and I'; denote irreducible represen- G ~
tations of the symmetry group, and ng(n;) la-
bels the components of the irrep I's(I'y).

G36(E M) Representations Torsional Wavefunctions

Below are examples symmetrised wavefunctions for the torsion coordinate p

To be able to utilize the symmetry group, we require explicit matrices for and the torsional potential energy with eigenenersies marked.

every operation and representation. A few examples shown below.
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To create symmetry adapted basis sets, we analyse the transformations of = () p
the internal molecular coordinates due to the group operations. In general,
coordinates are naturally grouped into sets which transtorm into each other. The degenerate first excited state torsional wavefunctions. Top display: Func-
Reduced Hamiltonians are the created for each class by integrating out the tions transforming irreducibly as Es54, but not with the transformation prop-
other coordinates with the group state, described by erties of the matrices show on the right. Bottom display: The first excited
7 degenerate wavefunctions in the desired way.
H'(Q") = (Op| (Og ... (0-| H™[0y) ... 0g) [0p)
where Q' is the coordinate set for a given class and p,q,...,r are the other
coordinates. The reduced Hamiltonian eigenfunctions are ‘symmetrised’. The 0.9
symmetrised functions from each class are combined and once again symmetrised <
so that the matrix of the full Hamiltonian using these functions as a basis set :f 0
is block diagonal. )
<
—0.5

0.5

(D)

o)

=
EL* 0

r it <<
—0.5




