Dr. A. LEBRET. The variation of the Hall-effect
in Bismuth with temperature.

(Including an investigation of the variation of the

Electric Resistance of Bismuth with temperature).

The preliminary numbers have been communicated
in n® 15 of this series. The method, according to
which the measurements have been performed, we
described in this communication at p. 1 a. f.

For obtaining the low temperatures we used a solu-
tion of solid carbonic acid in alcohol, the high tempe-
ratures have been obtained with the help of a bath of
liquid glycerine.

A vessel of hard soldered copper !), already briefly
described on p. 4. , and more at large in my inaugural
dissertation on p. 61 a. f., served to contain the liquid
of the high as well as to contain that of the low
temperatures.

I examined two plates of bismuth, originary from
different sources. One has been made from the same
bismuth as served us for the preliminary measurements,
communicated in no. 15. We call it bismuth I. The
bismuth, from which the second plate has been made,
we call bismuth IL

) See engraving I.
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The following numbers have been obtained at difle-
rent temperatures for the Hall-constant, compared to
that at 21°, which we call Ry for the first plate, and
R for the second.
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The numbers have been ranged in these tables in the
same order, in which the measurements were performed.

In order to get an easy survey, they have been set
out in curves in the engraving ') added.

The Hall-constant in “bismuth [ proves not to be a
linear function of the temperature, as the preliminary
measurements formerly communicated made presume.
The deviation from the straight line however is not
clearly perceptible at the temperatures above — 38°,
the lowest at which a preliminary observation has been
performed. The values formerly obtained, very sufficiently
agree with the later. In judging this, one should attend
to the Hall-constant at 21° now being taken as unit,
and formerly that at 14°.

The variation of the Hall-constant in bismuth II agrees
at the temperatures above 20° with that of the Hall-
constant in bismuth I. On the contrary we perceive very
distinctly at about — 20° a maximum, and at lower
temperatures a sensibly smaller value of the Hall-constant.

For bismuth I the existence of a maximum probably
would appear clearly, if we had experimented at still
lower temperatures. :

DrubpE and NernsT ?) found a maximum of the Hall-

') See engraving III, curves 1 and 2.

) Wien. Ann. 42. p. 568, 1891.
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offect in bismuth at about 100°. The value however,
which was found after cooling the plate was not the
same as that observed before heating.

Lepuc ') found the maximum value at 29°

CrovgH and HaLrL ?) found for nickel a maximum
Hall-effect between 170° and 200°, and forsteel a steady
increase when heating to the highest temperature 319°,
at which was observed. HarL °) found this increase also
for cobalt within the smaller limits, at which those
measurements have been performed. As the Hall-coeffi-
cient appears to be zero for the melted state *), theée
two metals must show a maximum Hall-effect at a certain
temperature.

If yet for antimony 2 maximum value should be found
which in this case probably would prove to. lie at a low
temperature at which for this metal no observations as
yet have been performed, then it would be proved
experimentally that the Hall-effect in all metals, for
which it has a great value, shows at some temperature
a masimum value, which is many times greater than the
value at temperatures , far distant from that temperature.

The chemical analysis ®) of the two species of bis-
muth showed that in bismuth | traces of iron were

1) C. R. 102. p. 358, 1886.

2) Proc. of the Americ. Acad. 20. p. 189, 1893.

% Phil. Magaz. 15. p- 341. 1883; Sill. Journ. 29 p. 117, 1885.

4) See Wied. Ann. 42. p. 568, 1891

5) This investigation has been kindly performed by Mr. F. H.
Eypyan at Delft, under the guidance of Professor 1100GEWERFF

of the Polytechnic School there.
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found too small to be weighed, in biSmuth II noother
substances were found.

The absolute value of the Hall-effect in bismuth I at
21° was about 7, that in bismuth [T 13 1)

At last it may be mentioned here, that I have also
examined the influence of the temperature on the re-
sistance of bismuth [. I wasinduced to this investigation
by the opinion expressed by LEDUC ), that the variation
of the electric resistance of bismuth with temperature
would be almost the same as that of the Hall-constant.
Calling the specific resistance ¥, the Hall-constant R, then

a new quantity ) = lﬁ:{; would be almost independent

of the temperature.

The contrary was proved by my measurements: when
raising the temperature the resistance increases, the
constant of HALL diminishes.

The method according to which the resistance was
measured of a spiral wire of bismuth (obtained by infusing
melted bismuth into a glass spiral), consists in this, that
the differences of potential at the ends of the spiral
wire in question are compared with those at the ends
of a known resistance. If we join together the two ends
of each of these resistances with the aid of a greatre-
sistance, so that each of the joining wires contains one
of the two insulated windings of a differential galva-
nometer, the needle will remain at rest for a deter-

1) Vox ErrivesnavseN and NERNST give 10.1, Harr 8.6. The
influence of the purity appeared before and also now from my
measurements, to be very great.

2) Sce Lumitre électrique 29, pag. 230, 1888.
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minate choice of the resistance in one of the galvano-
meter-circuits.

If the resistance of the spiral wire of bismuth varies
by cooling or heating, then another choice of the re-
sistance in the galvanometer-circuit will be necessary
to keep the needle at rest and from this the variation
of the resistance of the bismuth can immediately be
calculated.

We obtained the following values, expressed in the
resistance at 18°, which we will call ry,.

Temperature. Resistance.
— 76° . r,, X 088
L SORRe, -8 I 0.89
e MO, o i 0.895
— 4 . . .. 0.905
=l (DR b e 091
— 2D s g 0.925
- ABO0 im n 0.935
e Bl P b 0.955
b T s LR 0.985
b e 0O e o 0.995
SRR (§ o Tt YO 1.01
o AT [ e R s
e 0998 ctior sins 1.23
T Y S 1.43
+A74 % e 1.62
S TR P il e v 182
=G °, o 2.01

These numbers served to delineate the curve 3. ')

') See engraving Il
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