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1 Hall Effect in a Semiconductor Description (SHE)

Last updated 2026-01-11 by Samara Steinfeld

1. Note that there is NO eating or drinking in the 111-Lab anywhere, except in rooms
Physics 282 & 286 on the bench with the BLUE stripe around it. Thank You the Staff.

In general the Hall effect refers to the fact that a voltage can develop in a direction transverse to the current
flow in a system of charged particles in a magnetic field, owing to the Lorentz force q(v ×B).

The electrical resistance of conductors and non-conductors is relatively easy to describe conceptually and
mathematically, and experiments illustrating these properties are easy to do. We are all familiar with Ohm’s
law, and with using dielectrics as insulators. The temperature dependence is nothing unusual. Semiconduc-
tors fall in between these two extremes, and their properties require some knowledge of condensed matter
physics. The Hall effect illustrates the Lorentz force v × B. In this experiment you will measure the re-
sistivity and the Hall coefficient as functions of the temperature, for an Al-doped germanium crystal. You
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http://experimentationlab.berkeley.edu/sites/default/files/Lorentz%20force.pdf


will then determine the concentration of the free carrier. When a current is passed through a sample in the
x-direction the Lorentz force acting on the electric charges moving in a magnetic field B (in Z) displaces
some carriers in the y-direction. This causes an internal electric field EH which cancels the Lorentz force in
the equilibrium case. You will use the Van der Pauw method of measuring a sample of arbitrary shape using
the computer running LabView to acquire these data. The temperature range of this experiment is 300K to
77K to 400K.

1. Pre-requisites: None

2. Days Allotted for the Experiment: 4

All pages in this lab

1. Hall Effect in Semiconductor

2. Van Der Pauw Theorem

3. Instrument Manuals

This lab will be graded 30% on theory, 20% on technique, and 50% on analysis. For more information, see
the Advanced Lab Syllabus.

Comments: E-mail Dr Winthrop Williams

Acknowledgment and Disclaimer “This material is based upon work supported by the National Science
Foundation under Grant No. 9850553 ”Any opinions, findings and conclusions or recommendations expressed
in this material are those of the author(s) and do not necessarily reflect the views of the National Science
Foundation (NSF).”

This manual is intended to provide a general guidance for the lab. It is not designed to explain all the physics
necessary for understanding this experiment, nor is it a “cook-book” telling you exactly which buttons to
press, etc. It is up to the student to become familiar with the necessary material in the reprints, and to
figure out the exact procedure necessary for completing the assignments in the lab. Talk with an instructor
often, but not until you have given the physics and procedures some thought first. We are here to instruct
and help, but not to do the thinking for you.
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Figure 1: Hall Effect in a
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