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_ discontinuity reported by Zeitlin and Brayman.

THE ELEC”RTCAu RESISTANCE OF BISMUTH FRCH 25 T0 90 KILORARS
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When Bridgmen™ determinecd the ‘volume~-pressure reletionships of bismuth

to 100 kg cm—g, he found two small volume discontinuities at 45 and 6L kg

cmfz; Drobably every 1nvest1ga in

] D)

high pres;ures has determined the .
electrical resistivity,of bismuth in this pressure range. Until Zeitlin
and Brayman reporued dﬂscont nuities .in the res1stance of pismuth at these

pressures, no one had found re515uance dlsconuwnu*ules that corresnonded to

i
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the volume discontinuities at 45 and 6L kxbars. Because of this report, we

~undertook a more careful determination of the resistance of bismuth as e

function of pressure.  Our resullts indicate that there is no discontinuity
in the resistance thet is greater than 0.1%. This is much smaller than the

The Bridgmean anvils, bismuth wire sample, -and method oI sample mounting

3

used here have been described elsewhere.”. The resistance of the sample,
which was about 2 ohms, was measured with a Leeds and Northrup Mucller
bridge. The reom was alr conditioned, and the maximum variation in rcom

temperature (about 3°C) was so small that it was not necessery to consider

: kept in an oil

the resistance change in the bridge'leads. The anvils .

bath EL«LQ was thermostated to 28.0 * 0.1°C. The oress nas a lorge diameter -
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ram and low pressure oil system. A strain geuge in conjunction with a

v

Peldwin-Lima-Hemilton SR-k bridgeZVas used for the determinatioﬁ;of;the <
load. The sené tivity of the lead ﬁeaégreﬁent'Vaé 25 bars.-_The stability_ ¥
of the press is~such’that in & period of 12 hours the ioéd would decrease ‘
by no more than_O.S%, During the day, the lo§d waS'monitoréd and kept

" within 0.1% of the assigned value.

-

. H e mpnora 11 .
n Phase "VIII" were

B

The resistance of the sample through Phase IT an
determined in the usual fashion, about two minutes after each pressure
increment. In the intermediate region, the region of interest, the sample

was permitted to stand until a resistance reailng was obtained that was

constant in the fourth decimal, a part in 20,000. This took several hours

after a compression of 2 kbars. The resis ance came to within 0.2% in

1 .
. . . 3 } o P ) . o 3 s '
about twc minutes and then drifted downward at'e very slow rate for two or

three hours,afterwafds. When all factorg are consideréd, the re;ativel‘
accuracy of the various resistances in 2 given expgriment should Ee less
then 0.1%.

Three complete experiments were, performed. In each case the behavibr
before an@;éfter the region of ;nterest agfeed'closely with our previoug
work end that of other investigators.' We found no‘indication of a resis-
'tance'discontinuity in the 40 or &0 kbar région. We can only conclude that
- Zeditlin and Braymgnﬁobtained spurious. results for some'reason that we are
not in a position to determine.

We found that the most satisfactory method of showing our resuiﬁsvwas
to £fit a le;st squares quadratic ekpressionﬂto our dats, and then show thg';§
‘deviation from this fit. This is éhown.in :ig.'l. This repfésen ation is

purely empirical and is not meant to imply that this is the correct
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representation of the resistance of bismuth &s & function of pressure. The
everage deviation of a single and all three determinations is 0.06%, a
. figure that is reasonable with our expected error. What is more important,

there appears to be no systematic deviation. .

The lack of discontinuity in the resistance cannot be taken as absolute

; ‘ ' ~ proof that the phases reported by Bridgmen do not éxist. There are systems

P ' which do not exhibit a discontinuity in the resistance accompanying a phase
. o )4.
change., Lanthanum is such a case.

This work was performed under the auspices of the United States Atomic

, Energy Cormission.
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Deviation oI experinmental points .from an ass

curve fitted through the experimental points between 32 and-

90 xbars. The results of three independent determinations
" are shown. Three points in which the deviation was greater

than 0.25% cre not shown. | There is no indication of any

“ transitions in the regions at 45 and 80 kbars. ..
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe .privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any-infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-

mission,

or employee of such contractor, to the extent that

such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.



. 5 . e .
. »
s - ' ¥ PEE SR
s 7 . s
o
i - - .
L 3
. 4 o ) i .
‘ N
s .
. » . s 5
. 4 » M . PR




