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Measurements and assignments of the rotational spectrum of N-methylurea under supersonic expansion in the 8�18 GHz and 59.6�78.3 GHz ranges. 
Modelling methyl internal rotation and 14N nuclear quadrupole coupling splittings. 
Providing a Band 2-ready spectral prediction for searches in astronomical surveys.









Key results

urea N-methylurea N,Nˇ-dimethylurea

Urea and derivatives in space

The detection of urea in the ISM (2.7×1016 cm-2 toward Sgr B2(N1), 6.3×1012 cm-2 toward G+0.693�0.027) raises the question of whether larger urea analogues could also be present.         
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Nuclear Quadrupole Coupling Hyperfine Structure


Determination of Nitrogen NQC Constants from Low Frequency Measurements


CP-FTMW Measurements from Dr. Nick Walker, Newcastle Univeristy

Determination of Methyl Internal Rotation Parameters

N-Methylurea: a complex rotational pattern

21,1-20,2�A

Free-jet absorption millimeter wave rotational spectrometer

Use of Free-jet Expansion

T a Trot = 298-400 K
P = 150-300 mbar


Trot H 10 K
P < 10-4 mbar


Cooling of vibrational and rotational levels enabling high-resolution rotational spectroscopy of complex organic molecules (COMs).    



COM He/Ne/Ar

Overlap with ALMA Band 2 Frequency Region

Free-jet Frequency Range: 59.6-78.3 GHz
Resolution: 300 kHz   Error: 50 kHz


Precise experimental reference data


Predicted rotational transitions highlighting in bold the top high-intensity lines with low frequency uncertainty as candidate target for astronomical surveys.
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Predicted absorption spectrum for N-methylurea (T=10 K)
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