
GROUP PARAMETRIZED TUNNELING AND LOCAL SYMMETRY CONDITIONSWILLIAM HARTER, JUSTIN MITCHELL, Department of Physi
s, University of Arkansas, Fayetteville, AR72701.Re
ently, Hougena showed an ad ho
 symmetry-based parameterization s
heme for analyzing tunneling dynami
s and high resolutionspe
tra of �uxional mole
ular stru
ture similar to S-parameter analysis of super�ne stru
ture in SF6b orNH3 maser inversion dynami
sby Feynman et.al.
 The problem is that ad ho
 parametrization, like path integration in general, 
an lead to logjams of parameters or�paths� with no way to pi
k out the relevant ones.We show a way to identify and use relevant parameters for a tunneling Hamiltonian H having global G-symmetry-de�ned bases by �rstexpressing H as a linear 
ombination �
i�gi of operators in dual symmetry group �G. The 
oef�
ients �
i are parameters that de�ne a
omplete set of allowed paths for any H with G-symmetry and are related thru spe
tral de
omposition of G to eigensolutions of H .Quantum Gvs: �G duality generalizes lab-vs:-body and state-vs:-parti
le.The number of relevant �
i-parameters is redu
ed if a system tends to sti
k in states of a lo
al symmetry subgroup L�G so the Hspe
trum forms level 
lusters labeled by indu
ed representations d(`)(L)"G. A 
luster-(`) has one E(�)-level labeled by G spe
ies (�)for ea
h L spe
ies (`) in D�(G)#L by Frobenius re
ipro
ityd. Then we apply lo
al symmetry 
onditions to ea
h irrep D�(�
i�gi) thathas already been redu
ed with respe
t to lo
al symmetry L. This amounts to setting ea
h off-diagonal 
omponent D�j;k(H) to zero.Lo
al symmetry 
onditions may tell whi
h �
i-parameters are redundant or zero and dire
tly determine d(`)"G tunneling matrixeigenvalues that give E(�)-levels as well as eigenve
tors. Otherwise one may need to 
hoose a parti
ular lo
alizing subgroup 
hainL�L1�L2:::G and further redu
e the number of path parameters to fa
ilitate spe
tral �tting.aJ.T. Hougen, 2009 MSS RJ01, J Mol Spe
t 123, 197 (1987)bW.G. Harter and J. C. Mit
hell, 2009 MSS RJ05 (See also following talk.)
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