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  is the dimensionless time interval size 

and N is the number of relaxation acts 

in that interval 

N  is of relaxation acts on microscopic 

level for a cooperative domain, 
 

or by the ergodic assumption is the 

number of points where the relaxing 

units are interacting with the 

statistical reservoir 

Einstein-Smoluchowski theory  
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w is the characteristic 

frequency of the self-

diffusion process 

dG  is a spatial fractal dimension 

of the points set where 

relaxing units are interacting 

with the statistical reservoir 

t0  is the cutoff time of the 

scaling in time domain 

Scaling relationships 



Composite material  T is not constant 
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Sample dG t0  10
3 

[s] w s  10
-3 

[Hz]

QN 1.4 7.1 2.2

CN 1.2 8.7 8.9

QNM 1.3 2.4 5.2

CNM 1.5 1.6 1.4
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t,   [s]

Samples with Kevlar fibers 



Water-polymer mixtures  T=25 0C (constant) 
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t, [s]

Hydrophilic mixtures  Hydrophobic mixtures  

Sample dG t0  10
12 

[s] w s  10
-11 

[Hz] D s  10
9 

[m2s-1]

PVA 1.56 7.18 1.47 3.31

PAIA 1.43 6.46 1.74 3.92

PAA 1.12 6.34 2.08 4.68

PEI 1.33 4.89 2.67 6.01

PEG 1.54 4.45 2.78 6.26

PVME 1.38 3.58 4.24 9.54

PVP 0.92 0.72 241 542
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bulk water 

Microscopic relaxation time 

Macroscopic relaxation time 

Self diffusion coefficient 

t0      0.8  1012 s 

t        8.3  1012 s 

Ds     2.6  10-9 m2s-1 



Conclusions 

I The Cole-Cole scaling parameter depends on the 

features of interaction between the system and the 

thermostat. 

II The Cole-Cole scaling parameter and the relaxation 

time are directly connected to each other. 

III From the dependence of the parameter on the 

relaxation time, the structural parameters can be 

defined. 


