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Theoretical Methods

MOLPRO

aug-cc-pVTZ

MCHF

— FORS or restricted active space
— dynamic weights

ICMRCI

— ACPF for ground state
— projected state method



Summary of States
and challenges...

e Ground state
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Vibrational Coordinates

* Orthogonal : simplest KE
— Jacobi or Radau

* Nonorthogonal : complicated KE

— Can optimize
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M, state

* Coupled to 32* through spin-orbit
* Born-Oppenheimer breakdown terms include
— L%, /sin%0
* Renner-Teller Effect



Need KE with all bits and pieces

* |n space frame j-g+L+5

* In body frame k-Jj+L+5

— anomalous commutation relations...



Need KE with all bits and pieces

R+L+S

* |[n space frame J
* In body frame k-Jj+L+5

— anomalous commutation relations...

fly by seat
“Ye Olde Quantum Mechanix of pants

Modern Quantum Mechanics (RmRLmL |RLJM)



Coupled spin-electronic-ro-vibrational
wavefunctions
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13* state

* Linear:
— 12 big transition moment
— 1A zero transition moment
* Bent

— MixX



C3 Cs bending
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Adiabatic vs. Diabatic

* Unique
* Can change rapidly
* Only KE coupling

* Non-unique
* Does not change rapidly
* Both KE and PE coupling
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Diabatization ()

[ |V ,)dp=0 o0
minimize ¢ = <w’(:) Z/J,Sf+dr)>2 +<w’§:) w}gr+dr)>2
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Diabatization (lI)

Central Difference First Derivatives O
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Diabatization (lII)




Conclusions

 Good ground state PES

 Have ingredients for coordinate independent
Renner-Teller

e Good method to determine diabatic states for
polyatomics
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