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As there is no standardized approach for fitting PALS data [1] a custom python script was used to fit 
the data and to calculate the lifetimes (script available upon request). Using different fitting software 
/ minimization algorithms can change the absolute values of the lifetime results and consequently 
the free volume values, but the trends between the samples remain consistent. Two least squares fit 
modes were compared (Trust Region Reflective & Levenberg-Marquardt), along with a stand-alone 
PALS fitting software (DQuickLTFit v4.1)[2]. Results from the 3 different fitting approaches are shown 
in the figure below. For the data presented in the main paper the Trust Region Reflective algorithm 
was used.    

As can be seen the shift in magnitude is small and they are all similar, n.b. the y axis scale. 

Figure 1. A comparison of three different approaches to fitting the decay lifetimes of the ortho-
positronium signal, the signal responsible for probing the free volume in the different epoxy 
samples.
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Table 1: Tg of a polystyrene standard (MW = 95,000) determined using DMA at different heating rates.

Tg (°C)
Heating Rate (°C) 1 2 3 x̄ σ

3 126.2 126.2 125.6 126.0 0.3

10 141.8 143.0 143.2 143.7 0.8
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