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R. Jaggi, IBM Research Division, Zurich Research Laboratory

THE CORBINO DISK

CH-8803 RUSCHLIKON, Switzerland

Condensed Matter

H.P.A.

Abstract: The electrostatic field distributions in Corbino disk and film geometries

have been investigated within the framework of a hydrodynamic model. Owing to

the absence of space charge, the Corbino disk allows a simple treatment of this

problem. The thickness dependence of the effective conductivity is derived and

compared with recent experimental data for thin CoSi, films.

We analyze transport phenomena within the framework of an electron-fluid

model in which the Navier-Stokes equation and Maxwell’'s equations lead to a

generalized Ohm’s law [1]. After linearization we obtain for stationary conditions

and zero magnetic field the symmetric relation between current density J and

electric field E
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Exact solutions of equation (1) can be easily derived for simple geometries. The
Corbino disk (inner and outer radius a and b, thickness d = 2z,) allows an
especially simple formulation since no space charge occurs. In short, we obtain for
the conductance in the entire range of z, = d/2
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The effective conductivity above is also a first approximation for the case of a
rectangular plate of thickness d = 2z,. As shown in the figure, this conductivity
represented by the solid line is found to fit experimental data (total conductivity
o(zg)) at T=42K normalized by the bulk residual conductivity
09 = 4.255 x 107 Q~'m—") of thin CoSi, films [2] for a value of the adherence length
«~!'=24nm.

We are now investigating the significance of our phenomenological approach (1)
as compared to microscopic quantum-mechanical approaches [3].
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