THE RENNER EFFECT
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The PH, molecule
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Term values for some N, .. states
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Term values for some N, .. states
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Four localized Primitive Cluster States
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CHJZr Potential energy surfaces
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Molecular Orbitals

2 + 3 electrons
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Application to'
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The RENNER computer program
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Simulation with N<11 and T =300 K
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CH, spin splittings in v, band
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CH," A2B, < X2A,

Bands observed at high resolution
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Observed - ab initio (cm™)
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MOLPRO2002 Program system

CCSD(T): aug-cc-pVTZ and pVQZ
extrapolated — CBS.

A-state 263 geometries

X-state 429 geometries

E<25000 cm-!
R, = 1.093 A
a, = 140.4°
H = 1066 cm™
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to lower barrier.

Nice effect on
49\ K=20

"3/ "But this has
pushed
v Off a bit.




X

p =20 =i

!

>

Observed - calculated (cm)

4

-30

-69

-26
-30

02 0.1  Adjust Gy,
-2 -04 and G11O
-1 -1
-45 ?
-3 -3
3 3

Perturbed by X(3,3,0) K = 1




Dealing with a perturbation

If had Ve*act and used He®*act with computerexact
would get E&xact = Eexperiment gnd no perturbations.

However, V * VVexact so we adjust V.

Problem is that a small change in V can make
a big change for some E. Need enough
‘unperturbed” data to constrain V adjustments

as try to make a fitting.

More X-state data needed, or, perhaps,
we start with ab initiocloser-to-exact



