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H; as the benchmark for rigorous ab initio theory
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H; is the simplest polyatomic molecule and hence serves as the
benchmark for rigorous ab initio theory. With two electrons like H,,
but with three protons instead ol two, namely, with three inter-nu-
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much more demanding than for H,. After its discovery by |.J. Thom-

son in 1911 [8], the divalent nature of bonding was a mystery to
authors of early theoretical papers including illustrious names such
as Bohr [9], Massey [10], Hirschfelder [11-15], and Eyring [12,13].
With Lennard-Jones’s suggestion, Coulson [16] applied the molec-
ular orbital method to H3 and concluded that its equilibrium struc-
ture is an equilateral triangle although the calculation was severely
criticized [12]. These pioneering papers were followed by a great
many theoretical works especially after the advent of modern com-
puters (see Oka [17], McNab [18] and Anderson [19] for review).
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About H;"

No electronic spectrum
Equilateral triangle configuration
= no allowed rotational spectrum
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(a) NMR-Spectrum of Acrylonitrile (50 MHz)
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(b) NME—Spectrum of Acrylonitrile (220 MHz)
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