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INTRODUCTION,

At the very beginning of the work herein described,
the aim was to study the resistance of selenium under
various conditions, but the work gradually expanded into a
study of the conductivity of selenium, phosphorescent sub-

stances, and thence tc that of powders in general.

THE CONDUQTIVITY OF SELENIUM.

The selenium eell,-sometimes ealled the selenium
bridge, since it consists simply of a pilece of selenium
of any form betwsen two wires so that a current can be sent
through it—= haa been extensively investigated by numerous
physicists, those having done most important work being
Rukmer, Shrott and Robert Marc.» All have studied the
ehanges in resistance produced by light under various con-
ditions,

An electrical effect has been discoversed with
gselenium by two Italian investigators, Pochettino and
Trabacchi. They found that if an alternating E.M.F,.
bz applied to a pilece of selenium the resistance is found
to be different after the application, and this change may
persist for hours or even dsys, the original value of the

resistance finally being attained.

-

# Tor reference to articles read in connection with work on

this thesis, see bibliography at the end of the paper.
T
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Curves are given, ¢ and D, Plate 2, showing the

deviation from Ohm's law at the beginning and end of the
experiment. The curves are evidently changed in steep-

ness, but not in form.

SPECIFIC RESISTANCE OF POWDFRED OALCIUM SULPHIDE .

With the above pair of cells it was possible to
measure the specifiec resistance of powdered CaS. The
thickness of the lavers of ¢as were found by making a
number of measurements across the glass plates before and
after removing the 0as. The mean thicknesses were 0423 m/m
and 0.674 m/m. The galvanometer constant was found in the
‘usual way from the deflection produced by a known, very
small, difference of potential across the terminals of
the galvanometer, knowing the galvanometer resistance, and
noting the deflection. The constant was 2.5 X 10~7. The
specific resistances of the thiek and thin layers, for the
steady value, were found to be 1.87 x 10”7 and 1l.56 x 107
olms, respectively.

CALIBRATION CURVE.

In order to eliminate error due to the deflection
of the galvanometer not being proportional to the current,
the galvanometer was calibrated, by tapping off from a
100 em, slide wire in series with a high resistance, thus
enabling equal increments of potential to be taken across

the galvanometer, The galibration curve is given as E,






















23

EFFECT OF MOISTURE.

In order to determine whether or not the effect was
due to the presence of moisture, a quantity of ¢as was
Placed on a plece of glass over water in a closed vessel
for a day. The resistance was then measured, the gal-
vanometer having first been shunted. Although the current
was such that the galvanometer had to be used with the
1/1000 shunt, there was still the deviation present, as
may be seen by the curves I and F, Plate 7. The conductivity
fell rapidly while the current was on. The next morning
the deviation was only at the beginning of the curve, and
a 1/10 shunt was used. In the afternoon with a 1/3 shunt,
@, Plate 7, was obtained.

EFFECT OF DRYING THE Oas.

A small quantity of ¢aS was dried in a vacuum dessica-
tor over Hy 804 . After four days it was removed, and was
found, H, Plate 7, to deviate still from Omm's law. When
the current was applied constantly, the conductivity rose, I,
Plate 7, but after the voltage was shifted this effect
gave place to the fall of conductivity ordinarily observed.

The effect, then, does not depend on dampness or dryness,
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due to a change resulting from short applications, and
shows how the resistance-time effects are modified by
previous hnistory.
EFFECT OF LOW TEMPERATURE.

A cell was made of two glass plates, on which were
8irips of tin-foil, held together under compression with
sealing wax. When the cell was immersed in a beaker con-
taining iee and salt, the deflection fell greatly, as with
the vecuum. On removing, it rose rather rapidly to a much
higher value than the original deflection,

To eliminate the uncertainty due to a possible change
in the compression of the bowder, a c¢sll was used of two
large disks of copper Placed on ice and salt. Here there was
no change in the reading from that taken Just before placing
the cell on the mixture, the deflection figgg{gfg%hg due
to Jar in moving the cell. oOm removing the ice and salt
the deflection rose, curve C, Plate 9, showing that the rige
is characteristic of the effect of warning immediately
after cooling. Two days later the deflection was 6.7,
curve C, Plate 9, showing that the resistance had ultimately
risen,

EFFECT OF ELECTRO-STATIC FPIELD.

It was found that there was no change in conductivity
produced by eleetric fields either with or across the
direction of the current that coculd not be accounted for

conpletely by ordinary leakage currents.
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stance may have either or both,and also because conditions
which modify or reverse the latter have no effect on the
former. Pressure alone removes it, and henee it may be

a characteristic of powders and solids of certain strueture,
It 1s probably not due to alinement of the rarticles,

slnce a strong electric field with the current does not
increase the conductivity,

5. The effect noticed in solid BaS and AgI 1is
probably due to contact resistance, as Seholl has shown
that the latter is completely filled by a great number of
very small cracks. It is diffiecult to arrive at another
explanation, Under this supposition the electrical effect
in selenium may be explained as due to contact resistance
between groups of particles within the substance. The
pPowdered selenium deviates from Omm's lﬁw-and thus presents
anﬁmaliea in ordinary conduetion, and, further, the curves
for the alternating current contact resistance in 0as are
almost identical with those for the electrical effeet in
selenium with alternating currents.

0f course these assumptions are but tentative, ex—

- Plaining some things well and others rather incompletely,
but by modifying them to suit these exceptions, the actual
conditions accompanying the bassage of current in conduct-—

ors which do not obey Ohm's law may possibly be determined.
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