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 top with two internal rotors (methyl groups) whi
h undergo periodi
 large amplitudemotions and show a 
ompli
ated torsional splitting of ea
h rotational energy level. Due to its 
omplex spe
trum and its high abundan
ein hot 
ores su
h as Orion KL or Sagittarius B2 at temperatures ex
eeding 100 K, DME is very prominent in astronomi
al line surveysand 
ontributes to spe
tral line 
onfusion of su
h sour
esa. The interpretation of astronomi
al observations therefore depends on theknowledge of a

urate rest frequen
ies and reliable intensities. Pre
ise predi
tions for the ground state of DME's main isotopologueare now available up to 2.1 THzb. In 
ontrast, very little is known about 13C-substituted DME. Only a few data are available on singly13C-substituted DME
, 12CH3O13CH3 . However, no data are available on doubly 13C-substituted DME, (13CH3)2O, yet. While in(13CH3)2O the two internal rotating methyl groups are equivalent and the splitting of rotational energy levels into four substates is
omparable to the main isotopologue, singly 13C-substituted DME has two non-equivalent internal rotors resulting in torsional splittingof rotational energy levels into �ve substates. The purpose of our new laboratory measurements is to extend the knowledge on theastrophysi
ally relevant spe
ies 12CH3O13CH3. To analyze the 
ompli
ated spe
trum resulting from a 13C-enri
hed sample of DME,
ontaining all different 13C-substituted spe
ies as well as the main isotopologue, also pre
ise data on doubly 13C-substituted DME areinevitable. We performed measurements in the frequen
y region 35-120 GHz using an all solid state spe
trometer. Rotational as wellas torsional parameters have been obtained for (13CH3)2O as well as 12CH3O13CH3 by �tting the assigned transitions to an effe
tiverotational Hamiltonian introdu
ed by Peter Gronerd.aC. Comito et al., Astrophys. J. Suppl. Ser. 156, 127-167 (2005)bC. P. Endres et al., Astronomy & Astrophysi
s 504, 635-640 (2009)
Y. Niide and M. Hayashi, J. Mol. Spe
tros
. 220, 65-79 (2003)dP. Groner, J. Chem. Phys. 107, 4483-4498 (1997)


