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In order to understand the dynamical behaviors of complexes consisting of dimethyl ether (DME) 
and an atom or a simple molecule, we have investigated N2–DME, 15N2–DME, and 15NN–DME by 
using a Fourier transform microwave spectrometer in the frequency region from 6 to 21 GHz.  The 
rotational spectra observed for N2–DME and 15N2–DME were assigned to complexes consisting of 
DME attached to either ortho-N2 or para-N2, whereas the spectrum for 15NN–DME corresponded 
closely to that of ortho-N2 type.  The observed Icc – Iaa – Ibb suggested the complex to be non-planar.  
The force constant calculated for N2–DME was close to the value of Ne–DME.  
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B C N2 N2 A  = Icc – Iaa – Ibb 
χ N2 N2 N2

A
N2 DME

2
N2

a, b, c N2 73º, 39º, 56º N2 72º, 65º, 32º
 

N2 N2

2
2 DME

(1) DME COC ”
” (2) DME COC 2 ”
” DME (1) 

” ” Ar, Kr, Xe
MHz N2 DME (1) 

N2–DME N2 N2

 
 

N2–DME N2–DME  

  para(l) para(h) ortho(l) ortho(h) 

A / MHz 6476.4 (84) 6364 (8) 9629 (13) 8978 (15) 
B 2215.694 (83) 2221.238(84) 2200.501 (33) 2208.879 (74) 
C 1825.737 (72) 1831.345 (73) 1856.869 (31) 1854.568 (61) 
ΔJ -0.0072 (13) -0.0119 (13) 0.04193 (45) 0.02809 (96) 
ΔJK -0.991 (59) -0.852 (59) -0.631 (24) -1.511 (46) 
δJ 0.00483 (82) 0.00694 (83) 0.00702 (30) 0.01812 (68) 
χaa 1.902 (23) 1.880 (30) 2.018 (16) 2.051 (20) 
χbb 1.208 (15) 1.194 (20) -2.129 (19) -2.154 (21) 
χcc -3.110 (38) -3.074 (49) 0.111 (10) 0.103 (10) 
σ 0.925  0.890  0.026  0.144  
Δ / uÅ2 -29.31 (10) -30.97 (10) -9.98 (7) -12.58 (10) 
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