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THE INSTRUMENT

OBJECTIVES
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II. To show that a net magnetic force on a dipole exists
only in the presence of a magnetic field gradient,
a spatially varying field. For these experiments,
the coils are connected in series with the currents
flowing in opposite directions, creating a magnetic
field gradient along the axis.

III. To determine the magnitude of the magnetic
moment of the dipole by measuring the magnetic
force in the field gradient dB/dz. The basic physics
relationship is:

F

magnetic = dB

5

IV. To examine the axial magnetic field gradient of
a single current carrying the loop.

MEASUREMENTS

Determining Magnetic Moment
The magnitude of the magnetic moment of the

dipole can be obtained from the slope of the curve
plotted in Figure 1. The force is found by calibrating
the spring. The theoretical calculation of the field
gradient in terms of the current through the coils and
known dimensions is straightforward. It can be
supplied by the instructor or derived by the student
by differentiating the expression for the axial
magnetic field of a loop of current. Student data is
shown in Figure 1.
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An independent measurement of the magnetic
moment of the magnetized disk can be made with
TeachSpin’s Hall Effect probe, HE1-A. This device
can measure the 1/z° dependence of the magnetic field
of the dipole along its axis. From these measurements,
the magnitude of U can be calculated and compared
with the magnetic force measurements.

Graphing the Field Gradient

The axial magnetic field of a loop of current is
discussed in every introductory text as an application
of the Biot-Savart Law. The gradient of this field can
be calculated by straightforward differentiation. The
magnitude of the field gradient can be determined
experimentally from the magnetic force on a dipole.
Figure 2 shows student data for 3 amperes through the
upper coil only. The theoretical curve is superimposed
on the same plot.
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SPECIFICATIONS

168 turns/coil Mean Radius: 7.0 cm
Separation: 7.0 cm (Helmholtz condition)
Resistance: 2.8 Q/coil Current: 0-3 Amps
Magnetic Moment = 4 A-m*

Spring Constant: 1 N/M

Warranty: Two years, parts and labor
Patent Number 5,846,088

TEACHSPIN, INC.

45 Penhurst Park, Buffalo NY 14222-1013
Phone/Fax 716-885-4701  www.teachspin.com
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