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Introduction

Impedance measurements may exhibit deviations 
due to parasitic effects



Introduction

Hook effect: Deviations caused by parasitic 
capacitances.

𝒁𝑚𝑒𝑎𝑠 =
𝒁𝑠𝑎𝑚𝑝𝑙𝑒𝒁𝐶
𝒁𝑠𝑎𝑚𝑝𝑙𝑒 +𝒁𝐶

𝒁𝑠𝑎𝑚𝑝𝑙𝑒 = 𝑅∞ +
𝑅0 − 𝑅∞

1 + 𝑗2𝜋𝒇𝜏 𝛼



Introduction

𝒁 = 𝒁𝒎𝑒
𝑖𝜔𝑇𝐷 Tdelay

Methods for hook effect 
correction

Scharfetter H et al 1997

Tdelay(w)𝒁 = 𝒁𝒎𝑒
−𝐿𝑜𝑔[1−𝒁𝒎∗𝑗𝑤𝐶𝑝] Buendia R et al 2010

Other methods based on nonlinear square fitting



Proposed method

𝑍𝐶𝑝𝑖(𝑓ℎ) =
𝑍𝑚𝑒𝑎𝑠(𝑓ℎ)𝑍𝑠𝑎𝑚𝑝𝑙𝑒_𝑖𝑛𝑖(𝑓ℎ)

𝑍𝑠𝑎𝑚𝑝𝑙𝑒_𝑖𝑛𝑖(𝑓ℎ) − 𝑍𝑚𝑒𝑎𝑠(𝑓ℎ)

Estimation of the initial capacitance value 
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Proposed method

swept from 𝐶𝑝𝑖/5 to 5𝐶𝑝𝑖 in 250 steps

For each 𝐶𝑝, 𝒁𝑠𝑎𝑚𝑝𝑙𝑒 is calculated.  

𝒁𝑠𝑎𝑚𝑝𝑙𝑒 =
𝒁𝑚𝑒𝑎𝑠𝒁𝐶

𝒁𝐶 − 𝒁𝑚𝑒𝑎𝑠

Then the 3P method is applied to 𝒁𝑠𝑎𝑚𝑝𝑙𝑒

Select the combination with the least SD of the 
radii calculated from each point to the centre (h, k)



Results

Errors for simulated models



Results

Errors vs. Tdelay(w), applied to data obtained from Ayllon et al 
2016 and a measurement taken with Mark3-modified device



Results
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Discusion

• The method presented here shows a very good 
agreement when compared to the theoretical 
values, showing errors below 0.03% (Table 1)

• When Cp is absent, the exact values were 
found

• in comparison to the Tdelay(ω), it shows very 
low errors 

• iterative search for Cp needs neither values of 
admittance at very high frequencies, nor the 
fitting of conductance, unlike other methods 



Conclusion

• The proposed method that allows the remotion 
of the hook effect by iteratively searching the 
capacitance Cp and using 3P method is 
presented.

• Due to the very good agreement with the 
Tdelay(ω) method, it seems to be a good 
alternative to extract the Cole model 
parameters in spectra affected by parasitic 
capacitance effects. 

• it could be easily implemented in low-cost 
processors.
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