The Hall Effect

Setting up the Apparatus




The Completed Setup
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AC/DC POWER SURPLY
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Ammeter to measure the
current flowing through the
coils of the electromagnet.

Hall probe
mounted in a
clamp.

DC power
supply for the
electromagnet.

Ammeter for
measuring the current
flowing through the
Hall probe.
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Control Box for
the Hall probe
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Voltmeter for measuring the
induced Hall Voltage in the Hall
probe.




Connecting the Power Supply
to the Electromagnet
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The
Electromagnet

DC Power Supply
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Connect this wire from the
“black” terminal on the
power supply to the
“black” terminal on the
electromagnet.

.




Connect this wire from the
| “Common” terminal on the ammeter
] to the “red” terminal on the
electromagnet.
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The final wire goes from the “red”
terminal on the power supply to the
“0.5 A” terminal on the ammeter.
This is because a typical value for
the current flowing through the

electromagnet is about 0.3 amps.

Recognize that the ammeter is
connected in SERIES with the power
supply. This is the correct way to
integrate an ammeter into a circulit.



Placing the Hall Probe in the
Magnetic Field and Properly
Wiring It up.




Using a series of clamps
and rods, construct a
device that can rigidly
support the Hall probe
between the two poles
of the electromagnet.




The Hall probe correctly
mounted between the two poles
of the electromagnet.




The Hall probe correctly
mounted between the two poles
of the electromagnet (as seen
from the other side).




The cable that
interfaces with the
electronics on the

Hall probe connects

to a specific
receptacle on the
side of the control
box.

The “Hall
Effect”
control box.




When current passes
through the Hall probe a
voltage is induced. Set up a
multimeter to measure DC
voltages.

The induced Hall voltage is
“‘communicated” to the control box
via the gray cable. This voltage
can be measured by connecting a
voltmeter to the two terminal on the |-
left side of the control box.




There are two “D” size batteries inside the
control box. These batteries are used to
supply the current that passes through the
magnetic field via the Hall probe.

Setup a
multimeter to
operate as
an ammeter.

The current level
supplied by the
batteries is controlled

by a variable resistor Connect the ammeter to the two

terminals on the right side of the
control box.

that is attached to this
gray knob.



Typical Values i




A typical value used for the current
flowing through the magnetic field
via the Hall probe is about 25 mA.
Documentation states that currents
as high as 300 mA are acceptable.
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A typical value for the induced
Hall voltage is about 2.9 mV.
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A typical value for the current
flowing through the electromagnet
Is about 0.3 A.
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K_ This tag on the Hall probe states

that for a probe current of 57.3 mA,
each milli-Volt of Hall Voltage
corresponds to 10 Gauss (or 1

milli-Tesla).

Using this relationship and data obtained
from a Spring 2008 experiment, a Hall
voltage of 2.9 mV results from a probe

current of 25 mA passing through a
magnetic field of 6.7 mT.

Assuming that the magnetic field \
strength varies linearly with the \

current flowing through the coils of
the electromagnet, the field strength
IS approximated by 22 mT per amp.




Trne End




