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Obtaining the resistivity tensor from
van der Pauw measurements

Introduction:
A method for obtaining the in-plane resistivity tensor from 
van der Pauw (vdP) measurements1,2 is presented.

Motivation:
The traditional 4-point method might be imprecise due to:
•	Ambiguity in the aspect ratio of the bar3,
•	Alignment inaccuracy, and
•	The possibly limited sample size for single crystals.

Sample geometry:
The method accepts parallelogram shaped samples with 
the four contacts (A, B, C, and D) placed on the corners.
The geometry of the parallelogram needs to be known:
•	 a and b are the side lengths, and
•	 χ is the angle of the parallelogram.

Tensor orientation:
The angle between the tensor principal axis system (a,b) 
and the laboratory frame (x,y), labled φ, can either be found 
using crystallography or by reshaping the sample between 
two measurements.
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Errors:
Constraining sample geometry and contact placement in 
the vdP method introduces new error sources. The errors from 
the following sources can be simulated:
•	Contact placement,
•	Parallelogram geometry, and
•	The angle φ
These	errors	are	generally	observed	to	be	small	and	to	a	first	
approximation additive.

Application:
If no phase transformations occur in the temperature interval 
of interest, then the principal axes system will, in most cases, 
not change within that temperature interval. This allows for 
temperature dependent measurements of the resistivity ten-
sor with a single temperature scan on a single sample.

Testing the method:
Several tests has been done with pseudo-anisotropic sam-
ples. The agreement between measured and calculated re-
sistivities is good. Reproducibility tests show errors up to 6%, 
with the highest errors observed when φ is far from 0.


