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We have‘becdme inﬁerested in extending the electrolytic tank
méthod.to electric fields that are three dimensional° in order to.
establish the accuracy of the results we used a field that is
éélculable,and which‘is cénfinedvig‘the_sense,that:pqvfield‘lines
are present a£A££e bﬁundapiéﬁ of‘thg sglutigng_‘This situation is
~ satisfied by the field which exists Qithig_a_cylindrical cavity one
half“of”which '(z‘>'0) ié at ground potential and the other half
(24 0) is at pobential V.. The cavity is terminated by conducting
planes at z = tc and has a radius a. |

o Measurements ofvthe potential were made for a dozen 2z values
at a rédiué of ,h360éa The z values were known to r °OOl" by
the use of a micrometer and gaugé blocks. The geometry is shown in
Fig; 1. va' had the value 4,025 inches and ¢ wés h00285 incheén

‘We found that'proper”probe construction is essential for
réliaﬂle results. In this regard Qé were guided by the expérieﬁééﬁ'
of Makar, et al. with a two dimensional geometryla Current is ”
éiiowed tO'enter.the probe only on its tip° We used several layers :
of formvar insulatién (total thickness -l mil).to accomplish this,
THe disturbance that tﬁe probe sets'up'iﬁ'fﬂe 5olution is mainly in

the’region of the tip. The current flow is disturbed on the shank of Y
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the probe only by the geometrical obstruction it presents since the
shank conductivity is effectively zero. -

In order to reduce the effect: of the probe tip on the o
measured potential it would seem that one should make it as sméll.

as possible. This however led us to erroneous results which we found ~

by using the clipped end of the 30 mil diameter probe. This result

is in.agreement with the reference quoted since the current density

vastly .exceeded their tolerances. We obtained more reliable data

by using a spherical tip of about twice the probe'diameter'ﬁhich

increases the conduction area by a factor of sixteen. The probes
were made of 30 mil tungsten rod insulated except for the sphericel
tip, which was silver plated°
.For long periods of measnrement we found copper electrodes

to be unSatisfactory since a non-conductive layer is formed on the
electrodes, We found that silver plating the electrodes and the use
of an electrolyte containing one gram of silver nitrate per liter
gave satlsfactory operatlon over a period of several weeks..v

" The potentlal of the probe was determined by a null readlng
on an oSC1lloscope,“ The circuit is shown 1n_F1g._2° A trne‘null‘
was obtained only wnen capacity.wasrsdded in parallel with the 7
resistances in the'two known arms of the bridge. In order to obtain

proper bridge balance at the frequency used (1000 cycles) 1t was

.wnecessary to use a shlelded audlo-transformer between the audlo-

osc1llator and brldge, Another shlelded transformer was employed to

isolate the oscilloscope from the bridge circuit. Unreliable results
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are élso obtained in agreement Qith_reference 1 if the current thru-

- the electrolyte is.too low. We found it necéssary to use a single - . ’
‘_stage' 6 L-é_ amplifier to boost the audio-oscillator poﬁer to a level
sufficient‘to give enough current. The'inpﬁt»yoltage was fed to-the
xnaxiS.of the Qséilloscope éndlthé differénce'between the probe
voltage and the poténtiometer voltage was épplieditoﬁthe'yaaxisov A
null thus consisted of a straight line on the scope with zero slope,

| Thé'sensitivity was such that‘one could detect voltages of the order
of 107 of the applied voltage, V .

_ 'Smythez_giveS‘the solutign for the pbtentiél if the upper .

: half of fhe cylinder is at potential Vb and lower- half at potential
_Voo A'simplé superposition'of poﬁentials then gives the potential
~in our system. The caléulatiéh was.carried-to an accuracy of one part
"iﬁ 10h,for the lZ.pointé investigated; which were in the région from

z = + 4 inches to +1 inch, If one uses Vieas, cale,
; o ‘ : T

. . o

as'avcriterion'fbr ﬂhe.accuracy of the poﬁential méasurement, thenv

V tﬁis quantity was always less than 0,2%. "The =z compbnent of the.v‘
electric'fieid was calculated by using linear and cubic interpolation
of the meaéured and caiculated pbihté° Both intérpolation ﬁethods

give-the same fiel&s within the‘accuracy of the measurements. The

o T . E -E o - ‘ '
_error made in the fields, measoE, calc. | 'is of the order of 2%
. o - cale, .
for all points and is largest for the longer probe lengths.
This wofk was pérformed under the auspices of the Atomic Energy

Commission, v : : : ' : &
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DISCLAIMER

This document was prepared as an account of work sponsored by the United States

~ Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not-
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



