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 Transient response:
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• General theory:

“momentary event”
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Selective permeabilities of  the membrane to the different ionic species.
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al. J. Electrochem. 
Society 165(12) 
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• Frequency-domain:

• Time-domain:

Z(jω)=
1

Q(jω)α 

i(t)=Q
dαv(t)

dtα  

 Parameters and units:
• Q: CPE parameter [Ω-1 sα].
• α: CPE exponent [Dimensionless], -1≤α≤1.

+ _

CPE (Q, )α

( )i t
( ) v t

o α = 0: Resistance, R=1/Q.
o α = 1: Pure capacitance, C=Q.
o α = -1: Inductance, L=1/Q.
o Intermediate values:

• α = 0.5: Warburg impedance (infinite RC 
transmission line with uniform distribution).

In the analysis of  the electrical behavior of natural systems, it 
is generally considered a fractional (or non-integer order) 
capacitor (0<α<1).

Q: CPE parameter [F sα-1]
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Mittag-Leffler function “draws” a transition from KWW 
(“stretched exponential”, tα) to an inverse power-law function, t-α.
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