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Figure 1. Bond distance dependence of molecular orbital
energy level in au Vertical line at 1.045A indicates the bond
distance of the crossing point of 36 and 1m,. On the left hand
side of the line the HOMO is 3c,. 1my is the HOMO on the
right hand side of the line. Vertical line at 1.070A shows the
bond distance of the equilibrium geometry. Horizontal broken

line at the bottom shows zero point vibration region.
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Figure 2. Bond distance dependence of total energy in au
Vertical line at 1.045A indicates the bond distance of the
crossing point of 36y and 1m,. On the left hand side of the line
the HOMO is 3c,. 1m, is the HOMO on the right hand side of
the line.

Ep at 1.070A shows equilibrium geometry. Horizontal broken

line shows zero point vibration region.
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Figure 3. Molecular orbital shapes of 26y, 36 and 17y,
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Which is the Highest Occupied Molecular Orbital:
HOMO of N, o type or & type?
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The nitrogen molecule N, has been regarded as a triple-bonded homonuclear diatomic molecule in many textbooks
of physical chemistry. However, the character of the highest occupied molecular orbital HOMO (o type or @ type) is
controversial in those textbooks. In this note, using RHF/6-311++G** calculation we show that the HOMO of N, is
type in the region close to the equilibrium (1.0703 A). In the region where the bond length is larger than 1.045 A, the
HOMO of N, is not ¢ type but 7 type.
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