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S1. Comparison of the FMM model's predictions with those of the Lucassen and van den 
Tempel model (LvT model) 
 
Below, in Figures S1-S5 the modulus and phase shift of the surface dilational viscoelasticity of 
ethyl lauroyl arginate (LAE) solutions, measured at different concentrations (c = 0.1 mM, 0.2 mM, 
0.3 mM, 0.5 mM, and 0.8 mM), are compared with predictions of the LvT model and the FMM 
model.  
 
The fitting parameters are reported in Table S1 for the LvT model and for the single FMM model as 

a function of concentration.  
 

Table S1. Best fit parameters of the LvT model and of the single FMM model for the modulus and 
phase shift of the complex surface dilational viscoelasticity of LAE solutions. 
 

Concentration [mM] LvT model Single FMM model 

ε0  [mN/m] ωD [rad/s] Ε [mN/m] τ [s]  α [-] 
0.1 30.95 0.007 51.2 3.59 0.2 
0.2 34.01 0.026 64.1 0.3 0.21 
0.3 78.64 0.089 195.2 0.042 0.27 
0.5 46.58 0.030 84.16 0.62 0.28 
0.8 28.51 0.096 54.94 0.36 0.42 

Note: The parameters of the LvT model are different from those presented in ref.[1] because they 
were varied here to fit also the phase shift, which was not considered in the original publication. 
 
The real and imaginary parts of the complex surface dilational viscoelasticity ε*(iω) for the LvT 
model are given by the following equations: 
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where ε0 and ωD are the model parameters. Accordingly, the modulus and phase-shift of the 
complex function ε*(iω) for LvT model are given by: 
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 φ =  57.29578 × arctan(εi/εr)         (S4) 
 
The real and imaginary parts of the complex surface dilational viscoelasticity ε*(iω) for the single 
FMM model are given by the following equations: 
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where E, τ and α are the model parameters. The modulus and phase shift of the complex function 
ε*(iω), for a single-element fractional Maxwell model, also read: 
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 φ =  57.29578 × arctan(εi/εr)         (S8) 
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Figure S1. Frequency dependence of the modulus and phase shift of the complex physical quantity 
ε*(iω), measured at LAE concentration c = 0.1 mM. The lines are the results of calculations using 

the LvT model (top) and FMM model (bottom) with the parameter sets reported in Table S1. 
 

 

 
 

Figure S2. Frequency dependence of the modulus and phase shift of the complex physical quantity 
ε*(iω), measured at LAE concentration c = 0.2 mM. The lines are the results of calculations using 

the LvT model (top) and FMM model (bottom) with the parameter sets reported in Table S1. 
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Figure S3. Frequency dependence of the modulus and phase shift of the complex physical quantity 
ε*(iω), measured at LAE concentration c = 0.3 mM. The lines are the results of calculations using 

the LvT model (top) and FMM model (bottom) with the parameter sets reported in Table S1. 
 

 
 

 
 

Figure S4. Frequency dependence of the modulus and phase shift of the complex physical quantity 
ε*(iω), measured at LAE concentration c = 0.5 mM. The lines are the results of calculations using 

the LvT model (top) and FMM model (bottom) with the parameter sets reported in Table S1. 
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Figure S5. Frequency dependence of the modulus and phase shift of the complex physical quantity 
ε*(iω), measured at LAE concentration c = 0.8 mM. The lines are the results of calculations using 

the LvT model (top) and FMM model (bottom) with the parameter sets reported in Table S1. 
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