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PURPOSE: Magnetic resonance fingerprinting (MRF) is a promising new method for 
mapping various tissue parameters in a single scan. The technique has been successfully 
demonstrated in vivo at 1.5T [1] but never at ultra high magnetic fields. Imaging at such fields 
presents unique challenges including shorter T2s and significantly higher B1 and B0 
inhomogeneities. In this paper we demonstrate an application of MRF at 15T utilizing only 10 
measurements (×100 smaller than conventional protocols) to obtain the T1, T2, Proton Density 
(PD), B0 and B1 maps in an in-vivo healthy mouse brain. 

METHODS: A balanced SSFP sequence was 
modified to allow acquisition of variable repetition 
times (TR) and flip angles (FA). A set of 10 FAs and 
TRs, optimized to provide a unique signal trajectory 
and facilitate the subsequent dictionary matching, was 
generated. A full Cartesian sampling of k-space was 
used, avoiding both undersampling artifacts as well as 
regridding of the k-space data. The acquired data was 
then matched to a 
dictionary of 
trajectories on a 
voxel-by-voxel basis 

by an adaptive algorithm. The adaptive algorithm was initialized 
with a coarsely-sampled, seed dictionary. The dictionary was 
then refined by an optimization routine that searched for the set 
of parameters yielding the optimal match to the current voxel, as 
measured by the dot product of the two vectors. These 
parameters were inserted back into the dictionary, ensuring that 
subsequent voxels with the identical tissue parameters will be 
properly matched.  

RESULTS:  All experiments were conducted using a 
transmit/receive surface coil (extreme B1 inhomogeneity) sized 
for a mouse head in a Magnex 15T 130 mm horizontal bore magnet equipped with a Siemens 
clinical console. The resulting T1 and T2 and PD maps are shown in Figure 1 while the B1 and B0 
maps are shown in Figure 2.  

DISCUSSION & CONCLUSION:  To our knowledge this is the first report that 
demonstrates the application of MR fingerprinting at 15T. A novel optimization method 
permitted reducing the required number of measurements ~100-fold. Despite the drastically 
smaller number of measurements and the imperfections due to the surface coil, image quality is 
still maintained as evidenced by the anatomy displayed in Figures 1 and 2. Current work is 
focused on investigation of the exact tradeoff between image quality and the number of 
measurements.  
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Figure 2: The B1 (a) and B0 (b) maps 
obtained. B1 is scaled as a percentage of 
ideal and B0 is in kHz. Note the clear 
delineation of inhomogeneities evident 
in these images.  

 

Figure 1: T1 (a), T2 (b) and PD (c) maps for 
the mouse brain. The T1,T2 scales are in ms. 
Note the anatomy visible in these images 
despite the small number of measurements.   
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