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 Recently a program written by N. Ohashi for a Cs molecule with two C3v 

tops was applied to the microwave spectrum of N-methylacetamide.  This molecule 

is characterized by a permutation-inversion group G18, with symmetry species A1, 

A2, E1, E2, E3, E4.  These species can be understood qualitatively by comparing 

them to “local-mode” species expressed as the product of the A or E species 

for each of the two tops, i.e., AA = A1, EA = E1, AE = E2 and EE = E3 + E4.  The 

Ohashi program used a product basis set and product terms for the Hamiltonian, 

both of which can be symbolically represented in the form (top1)*(top2)*(overall 

rotation).  Since no previous programs were available to check many higher order 

terms, the Ohashi program was deliberately written so that coding errors could 

easily be avoided and/or detected.  This approach significantly reduces 

computation speed, however. 

 The present program starts from essentially the same Hamiltonian and 

basis functions as the Ohashi program, but introduces banded-matrix techniques 

and a two-step diagonalization procedure similar (but not identical) to that 

originally introduced by Herbst for one-top problems.  This greatly increases 

the computational speed, so that one iteration with levels up to J = 5 now takes 

about 13 minutes of time on a PC.  But it also significantly complicates the 

code, so that numerical results were checked against Ohashi’s program for all 

Hamiltonian terms that the two programs have in common.  (Some additional 

higher-order terms in the new program must be checked by other techniques.)  

Competitors for the present two-top program are XIAM, ERHAM, and SPFIT, each 

of which has certain advantages and disadvantages.   

  Methylacetate was chosen as the test molecule.  The literature data are 

old, and come from Williams, Owen, and Sheridan in Trans. Farad. Soc. 67 (1971) 

922.  A fit of these data by Sheridan, Bossert, and Bauder in J. Mol. Spectrosc. 

80 (1980) 1 gave a number of obs-calc residuals in the 5 MHz range, particularly 

for the various E states.  Our fit at the time of writing this abstract gives 

an overall rms of 300 kHz, which is still about 6 times experimental measurement 

precision.  The authors believe that the success of this new two-top program 

in fitting the old methylacetate spectrum, means that it is now time to begin 

a new measurement campaign to prepare a complete astrophysical atlas for 

methylacetate, containing the usual measured and calculated transition 



frequencies, calculated intensities, etc.              

 Once the present program has been finalized and fully tested, the authors 

hope to modify it for application to a C1 molecule with two C3v tops, since most 

biomolecules have no point-group symmetry in their equilibrium configuration.  

The principal modifications required will be the change in permutation-inversion 

group from G18 to G9, the introduction of many more symmetry-allowed terms in 

the Hamiltonian, and the use of complex arithmetic for the energy level 

calculations.   


