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1. SOMO’s (singly occupied molecular orbital) have little contribution of N.

2. The un-paired electron is localized on O’s.

⇒ SOMO just consists of 2p of O, and has no chemical bond. 

⇒ The un-paired electron easily follows the motion of O’s. 

⇒ Vibronic couplings in the states are strong.
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We use 4WM to measure rotationally resolved DF spectra.
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The splitting, 0.27 cm-1, at N = 1 of the new a1’ vibronic level. 

|  𝑣4, 𝑙, Σ =  𝑣4, 𝑙  Σ

|  𝑣4, 𝑙, Σ, 𝑃 ≠  𝑣4, 𝑙  Σ

( 𝑃 = 𝑙 + Σ )

We consider two limiting cases;

(1) l and S are independent;

(2) l and S are coupled;

We think the new a1’ level is assigned to 3 n4 ( a1’ ).
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K = 1 K = 1
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Different splitting is expected.

( S-uncoupling among the P bases ? )
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Conclusions

LIF DF (higher resolution) and 2C-R4WM spectra have been measured 

for vibronic bands at the 1050 and 1500 cm-1 regions, and 

three a1’ bands, n1, 2n2, and 3n4, give the 2C-R4WM signals.

・ The 2n2 (a1’) spectrum confirms that 

2C-R4WM can be applied to characterize vibrational levels.

・ The term value of n1 has been determined, 

though the spin splitting is not resolved. 

・ 2C-R4WM spectrum of the new 1055 cm-1 band shows 

larger spin splitting at K = 1 and N = 1,

and

this indicates this is an a1’ band, and 

this agrees with our 3n4 (a1’) assignment of this band.
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Problems of computational results

・ The n3 fundamental, which predicted to be at ~ 1000 cm-1 ( near n1 ), 

has not been observed yet by IR spectroscopy.

Stanton (2007) : The n3 fundamental is too week.

Viel & Eisfeld (2018) : It should be observed. 

・ The a2’ level, which assigned to be the n3+n4 combination, 

has not been observed yet by IR spectroscopy.

1000 cm-1 ( near n1 ) region

1500 cm-1 ( near “traditional” n3 ) region

Stanton (2007) : The a3’ level should be observed.

Viel & Eisfeld (2018) : It should be observed. 

Symmetric molecules, like NO3, have strong n3 fundamental,

as “traditional” n3 assignment for NO3.
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