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In 20052 we reported the MMW specrtum of internal rotation bangsl¢0 and 2-1) of Ne-HCN to analyzed the intermolecular ptidén
energy surface (PES) between Ne and HCN, whatenotes the quantum number for the HCN internal rotatiorthénpresent study,
we have extended our observation to the Ne-DCN deuterateglea in the MMW region (78-175 GHz), and assigned the st
internal rotation bands such as tjel-0 fundamental band; -3, andIl;-Y,) and thej=2-1 hot band Xo-X4, II2-34, II2-114, and
Ao-TI;) for the 2°Ne-DCN and®?Ne-DCN complexes. In total, 69 and 12 lines have been ags$igntne?°Ne-DCN and*?’Ne-DCN.
The intermolecular stretch band between Ne and DCN, howesses not observed in this frequency region. Analysis shwastheXl;
andII; sublevels forj=1 state are located at 134 and 105 GHz, respectively, abeye0 ground stateX,), while theX,, IT5, andA»
sublevels ofj=2 state are located at 286, 276, and 257 GHz with differesférairom that for the normal species.

The observed MMW frequencies for Ne-DCN were analyzed wiih dimensional{ — R) PES freezing the freedom in DCN moiety.
The PES given by CCSD(T) leveb initio calculatiod was modified by adding sixteen extra parameters and fittelembserved
frequencies of internal rotation bands of bétiNe and?2Ne species. Thed(— R) PES thus fitted has a global minimum in the linear
configuration (Ne- -D—C—-N) with a well depth of 64.1 cit, and a saddle point located in the anti-linear configurati®rC—N - -Ne)

by 18.4 cmv! higher than the global minimum. The=0 ground vibrational state is located by 4.8 thrhigher than the saddle point.
The PES is anisotropic because the center-of-mass disb@tween Ne and DCN changes much along the minimum energy4ago,
3.477, and 4.02@& in the linear, T-shaped, and anti-linear forms, togethé&hwheir energies. The PES estimated for Ne-DCN is
very similar to that of Ne-HCN, but the global minimum is byl tm™ deeper than that of Ne-HCN, due to the frozen model of the
HCN/DCN moiety and also our observation is quite limitedre bottom of PES, e.g. highest observed st&tg {s still 30 cm™* below
the dissociation limit.
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