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Why NCS?

• Complicated rovibronic spectrum due to:

• Renner effect – two lowest electronic states 

degenerate at linear geometries

• All-pervading resonances: 2𝜔2  𝜔3

• Spin-orbit coupling constant 𝐴SO  𝜔2

Rovibronic spectrum much less experimentally characterized

than that of NCO.

First observation of NCS: R.N. Dixon, D.A. Ramsay, Canadian J. Phys. 

46 (1968) 2619–2631.
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Ab initio calculation

• Program MOLPRO

• Method & basis set: core-valence, full-valence

MRSDCI+Q/[aug-cc-pCVQZ(S, C, N)]

• Spin-orbit coupling constant 𝐴SO = −342.2 cm−1

• Renner parameter  = 

[(𝜔2,𝐴′)
2−(𝜔2,𝐴′′)

2]/[(𝜔2,𝐴′)
2+(𝜔2,𝐴′′)

2] =  −0.1653.
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RENNER calculation

• Variational program RENNER

• Parameterized representation of the potential energy 

function

• Parameter values obtained by least-squares fitting.
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Comparison with experiment
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Simulated
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Thank you for your attention!

• We hope that our new predictions will stimulate 

experimental work on NCS


