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1 DARLING-DENNISON RESONANCES

1.1 1-1 Terms: 〈 v + 1i | H′ | v + 1j 〉
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1.2 2-2 Terms: 〈 v + 1i + 1j | H′ | v + 1k + 1l 〉
1.2.1 2-2 Terms

〈 v + 2i | H′ | v + 2k 〉 =

√
(vi + 1)(vi + 2)(vk + 1)(vk + 2)

4
Kii;kk (5)

with

Kii;kk =
kiikk

4
−
∑
τ

Beq

τ

ζik,τ
2(ωi + ωk)2

ωiωk
− 1

16

N∑
m=1

kiimkkkm

[
1

2ωi + ωm
+

1

ωm − 2ωi
+

1

2ωk + ωm
+

1

ωm − 2ωk

]

− 1

4

N∑
m=1

kijm
2

[
− 1

ωk − ωi − ωm
− 1

ωi − ωk − ωm

] (6)

1.2.2 2-11 Terms
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1.2.3 11-11 Terms
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Note that if the quartic force constants are obtained by numerical differentiation of analytic second derivatives of the
energy, then kijkl is unknown.
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2 TRANSITION MOMENTS

2.1 1-quantum Transition
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2.2 2-quanta Transition
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3 FRANCK-CONDON INTEGRALS

3.1 0-0 transition integral
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with

A = 2Γ̄1/2JY JT Γ̄1/2 − I

B = −2Γ̄1/2
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D = −2¯̄Γ1/2Y JT Γ̄K

E = 4¯̄Γ1/2Y JT Γ̄1/2
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