How to obtain molecular constants from spectroscopic constants

(1) If B is given in cm™ and masses in amu, how to find the R, in A ?
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(2) If vibrational frequency v, and the U(R) potential energy function are
given in cm  and masses in amu, how to find the second derivative of
U(R) at the equilibrium bond length in units of cm * A? ?
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If U(R) is in cm™, then we want U”(Re) in units of cm™ A?. To get this,

U'(Re) = 4muve’
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(3) If the vibrational-rotational coupling constant frequency . is given in
cm ™ and masses in amu, how to find the third derivative of U(R) at the
equilibrium bond length in units of cm * A® 2
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Some conversion factors

AE =  hv = 6.62618x10%** Jse v
J per molecule st or Hz
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1 eV = 8065.46 cm™ 1 eV per molecule = 96, 485 J mol*



