. W hatizithelallfcticel?

Consider a flat strip of material of width w carrying a current I. A
uniform magnetic field B is established perpendicular to the plane
of the strip. The build up of charge along the right side of the strip
produces an electric field E across the strip. Equivalently, a
potential difference U=E - w called the Hall potential difference,

exists across the strip.
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Fig. 1 Hall effect
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In 1879,Edwin Hall showed that the moving conduction electrons in
a conductor could be deflected by a magnetic field.

Hall's work was down nearly 20 years before Thomson'’s discovery
of electron. And the nature of electrical conduction in metals was not at

all obvious at that time.

 FAnalyzigtolthicithicoy:

According to experiment:

If the magnetic field B is not too strong. The Hall potential
difference U is proportional to the current | and the uniform magnetic
field B. And it is inversely proportional to the thickness of the strip t:

U=K | B/t ~+(1)
(K is the Hall coefficient)

Let us assume that conduction in the material is due to charge
carriers of a particular sign moving with drift velocity v. The charge
carriers experience a magnetic deflecting force F=q v B and they also
experience a electric force g E. Equilibrium is quickly reached, and

the Hall potential difference reaches its maximum. The sideways



magnetic deflecting force then balances the sideways electric force.

The equation is:

gE+gv x B=0
(Since v and B are at right angels) E=v x B=vB
We can write the drift speed as: v=l/wtne
(n is the density of charge carriers)

So we can write: U=Ew=Bl/tne ++(2)
From equation (1) and (2): K=1/ne.

According to the equation. K is related to the density of charge
carriers. So we can measure n via K.

As we known, semiconductors’ density of charge carriers is
much smaller than metals’. It effects heavily from temperature, mixed
material and so on. So the Hall effect provides an important way to
study the variance of the density of charge carriers. We can also know

the sign of semiconductors according to the sign of K.
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the Hall coefficient changed with the temperamme
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1/T of the copper nitride thin film
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Fig.5 Logarithmic plot of the Hall coefficient against 1/T

¢ (pplicaiion:

1. Measuring the magnetic field B. B=U-n-e-tl

2. Measuring current and power in D.C and A.C circulit.
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Fig1 Circuit diagram of Hall slice test
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3. The application of Hall Effect transducer in triaxial experiment
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Fig 4 The installed Hall effect sensor
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Fig.2 The data collection system
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Fig. 3 Hall effect sensor
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