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Materials and Methods 

The quantification precision of the randomized slice acquisition scheme was compared against a 

sequential acquisition scheme. For this purpose, a variety of noisy fingerprints (T1=100-6000ms, T2*=10-

100ms) were simulated based on the Bloch-equations on a per-slice basis with SNR=90 (compared to 

thermal equilibrium). T1 and T2* were quantified from the noisy fingerprints using dictionary matching. 

Monte-Carlo simulation (n=1000 iterations) were used to measure quantification precision, defined as the 

standard deviation of the quantified value across the different iterations for each slice separately. The 

fingerprints were simulated with following parameters: TE =17-78ms, TR=80-755ms, flip angle=4-58°. 

While for the sequential scheme the TR was constant within each slice-group, the randomized sequence 

scheme yields TR variation as shown in Figure 1b. The mean and standard-deviation across the four slices 

was compared between the two slice schemes. 

 

Results 

The quantification accuracy of the randomized and sequential acquisition schemes were virtually identical 

(Randomization / Sequential: T1 0.07±1.77%/0.07±1.76% T2*: 1.37±5.35%/1.37±5.39% mean±std across 

slices). However, quantification precision was more homogenous across slices with the randomized 

acquisition scheme resulting in lower standard-deviation across the slices compared with the sequential 

acquisition scheme (Randomization / Sequential: T1 1.77±0.09%/1.76±0.14% T2*: 

5.35±0.13%/5.39±0.23% mean±std across slices) This indicates, that randomizing the slice order during 

acquisition leads to improved consistency of the quantification precision within a slice group. 

 

 

Supplementary Figure S1: Quantification precision of a Monte-Carlo simulation for a range of 

fingerprints of the randomized and sequential slice shift scheme. Improved homogeneity of the 

precision across the slices, as represented by smaller standard deviation, is achieved with the 

randomized scheme.  
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Supplementary Figure S2: T1, T2* and corrected proton density map of three MS patients with 

clearly visible lesions (black arrows) 


