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Abstract 

 

The optimum pulse flip angles were calculated for multi-scan acquisition of 

hyperpolarized magnetic resonance.  Although single-shot acquisition has been 

popular in hyperpolarized measurements, increasing scan counts may be effective for 

enhancing total signal amplitude, especially when the sample’s relaxation time (T1) 

is long.  Constant and variable flip angle cases are discussed, both of which yield 

similar cumulative signal amplitudes.  For the constant angle case, a numerically 

calculated semi-universal curve is presented for the rough estimation of the best 

angle.  For the variable angle case, the best angles could be directly calculated from 

a clean trigonometric series relation, wherein the initial pulse becomes near the Ernst 

angle and the last pulse is always 90. 
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