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Comnect the electrodes to a battery, DC power supply,
or any other potential source m the 5 to 20 VDO range
using the supplied connecting wires. (see Figure 4) The
potential source should be capable of supplying 25 mA.
(If possible, the potential shonld be equal to the full
scale reading of the electronic voltmeter used in the
experiment )

To check the electrodes for proper conductivity connect
one volimeter lead near the push pin on an electrode.
Touch the volimeter's second lead to other pomts on the
same electrode. If the elecrode has been properly
drawn, the maximum potential between any two points
on the same electrode will not exceed 1% of the
potential applied between the two electrodes.
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a. Place the termmal of a connecting wire over the
electrode, then stick a metal push pin through its
terminal and the electrode into the corkboard.
Make certam that the pin holds the terminal firmly

to the electrode. (see Figure 3).
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NOTE: Check that the surface of the terminal
which touches the electrode is clean. A dirty path
may result in a bad contact.

Connect the other end of the wire to the battery.

THE ELECTRONIC VOLTMETER

Two specifications which a veltmeter must mest in
order to be used with the PASCO scientific Field
Mapper are

+ first, an input impedance of 10 M} or higher

+ second, a full scale range which iz equal to or lugher
than the potential used across the elecrodes.

Any commercial electronic velimeter, either digital
or analog, that meets these specifications is ad-
equate. The PASCO ES-2054B Electrometer or the
SE-9589 Handheld Digtal Multimeter are recom-

mended
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NOTE: Ths test can only be made if the potential
source 15 conmected across the two electrodes.

If the voltage across the same electrode is greater than
1% of the voltage applied between the two electrodes,
then remove the paper from the corkboard and draw
over the electrodes a second time with the conductive
Equipotentials are plotted by connecting one lead of the
voltmeter (the ground) to one of the electrode push pins.
Thiz electrode now becomes the reference. The other
voltmeter lead (the probe) is used to measure the
potential at any point on the paper simply by touching
the probe to the paper at that pomt.

To map an equipotential, move the probe until the
desired potential is indicated on the veltmeter. Mark the
paper at this point with a soft lead or hight-colored lead
pencil. Continue to move the probe, but only ina
direction which maintains the voltmeter at the same
reading. Contrnue to mark these points. Connecting the
potnts produces an equipotential line.

To plot field gradients (fizld lines), neither lead of the
voltmeter 12 connected to an electrode. Instead, the two
leads of the veltmeter will be placed on the conductive
paper side-by-side at a set distance of separation (one
centimeter i3 a useful separation to use). It is best to tape
the two leads of the voltmeter together for this proce-
dure (s2e Figure 7). The technigue 15 to use the voltme-
ter leads to find the direction from an electrode that
follows the path of greatest potential difference from
point-fo-point.

NOTE: Do Not attempt to make measurements by
placing the leads on the grid marks on the conduc-
tive paper. Touch the voltmeter leads cnly on the
solid black areas of the paper. It may be necessary
to use a higher veltmeter sensitivity for this
measurement than was used in measuring
equipotentials.

To plot the field lines on the conductive paper, place the
voltmeter lead connected to ground near one of the
dipoles. Place the other voltmeter lead on the paper and
note the volimeter reading. Wow pivot the lead to
several new positions while keeping the ground lead
stationary (see Figure 7). Note the voltmeter readimngs as
wou touch the lead at each new spot on the paper. When
the potential 13 the ughest, draw an arrow on the paper
from the ground lead to the other lead (z2e Figure 8).
Then move the ground lead to the tp (head) of the




arrow. Fepeat the action of prvoting and touching with dipele and select a new pomt at whach to place the

the front lead until the potential reading in a given voltmeter's ground lead. Agam probe with the other lead
direction 13 highest. Draw a new arrow. Repeat the until the direction of highest potential difference i3
action of purting the ground lead at the tip (head) of foumd. Draw an arrow from the ground lead to the other
each new armow and finding the direction m which the lead, and repeat the process until a new field line is
potential difference 15 lnghest. Eventually . the arrows drawn. Contmue selecting new pomnts and drawimg field
drawn in this mamner will form a field line. Retum to the lines around the original dipole (see Figure ).
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Figure 6 (Example of 3 field lines between unlike dipoles)
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Dipoles of Opposite Charge

Questions

What is the relation between the direction of 2 maximum
value field gradient and equipotential line at the same point?
(A geometrical relation 13 desired.)

What effect does the fimte size of the black paper have on
the field?

Dipoles of Like Charge

Questions

How does the field of this configuration compare with
dipoles of opposite charge? (See expeniment “Dipoles of
Opposite Charge™)

What distortion of the field is produced by the large elec-
trode around the penimeter of the paper?
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