
 
 
 
 
 

The Limits of NMR Imaging 
by Stanislav Sykora 

 
Magnetic Resonance Imaging, Vol. 9, No.5, pp. 833-838 (1991) 

 
This copy, scanned from an Author’s reprint, is for personal perusal only. 

Other uses require permission of the Author and of Pergamon Press. 
To purchase it, follow the DOI: 10.1016/0730-725X(91)90384-X. 

 
The text wraps up an oral talk presented at the 

1st International Meeting on Recent Advances in NMR Applications to Porous Media (MRPM ) 
in Bologna, Italy, November 14-16, 1990. 

 
 
 

Abstract 
 
The limits of isotropic spatial resolution in NMR imaging are estimated starting from an explicit formula for S/N 
ratio. It is shown that the limit is essentially imposed by the sensitivity of the NMR experiment. The required 
acquisition time is of course also a factor, but since it increases with the 7th power of resolution, changing 
acquisition time from quite short to excessively long will cause only a relatively modest increase of the latter. 
For 1H NMR microscopy (samples of the order of 1cm in diameter), there is an "impossible" barrier of about 40 
microns even at high fields (e.g., 300 MHz) for samples rich in hydrogen. On the other hand, there is no 
particularly sharp degradation of resolution when going to lower fields (e.g., 10 MHz), or hydrogen-poor 
samples, or some of the heteronuclei (e.g., 23Na). Consequently, NMR microscopy applications requiring 
isotropic voxel sizes of 100-500 microns have good chances of success even at surprisingly low 
fields/concentrations. 
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