Lawrence Berkeley National Laboratory

Recent Work

Title
A 41 KILOBARS TRANSITION IN YTTERBIUM

Permalink
https://escholarship.org/uc/item/16k5p4k]|

Authors

Stromberg, Harold
Jura, George.

Publication Date
1962-06-01

eScholarship.org

Powered by the California Diqital Library

University of California



https://escholarship.org/uc/item/16k5p4k1
https://escholarship.org
http://www.cdlib.org/

UCRL-10332
G

University of California

Ernest O. Lawrence
Radiation Laboratory

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

L Tech. Info. Division, Ext. 5545

Berkeley, California

o

cee ol —YOM



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
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A L1 Kilobars Transition in Ytterbium .~
" Barold Stromberg and George Jura
Departmnt of Chenz!.stry and Inor@.nic Ma‘teria.ls Division

of Lawrence Radiation laboratory
Univeraity of Califomia, Berlneley, california

In r‘ece:i‘t.yaars", investigation of-fm pressiu"e gcale above 30 kildbars

" nas becom an mortant f£1eld of research. Kennedy has redetermined a number
" of r:lxad tmnsi.tion pointa to k2 kilo‘bars,l the highes’c 'being that of cesium,'-"' f N
“Where the transition hag been placed. at bl kilobars. Due to :l.ts high reacti~
wity ¢ caaium 1s mﬁcult to handle, and presents difficult loading problems.
:!In the courae of our atudy on the effect of pressure on the electrical resis-v_.i"}f{
tance ot tha z‘a:‘e earth metals, we have determined & trensition in ytterbium

in tha sans region, ‘and since this mterial is much sin{pler to handle, we believe |
that 11'. could be used as & substitute for the more reactive cesium. The transi—-l*_'v .

tion pressure that we £ind for ytterbium at room temperature is 40 + 2 kilob‘?“fé

or bl + 2 kilobars based on @ bismuth 6-8 transition at 88 and 91 kilobars re-
Bpectively. Our early. work 1ed tosthe former value of the bismuth 'tmnsition

 but our recent work indicates that the higher value is proba:bly more correct.

The earneat work on ytterblum wasi aone ‘by Bridm He inVestigated .
. the prassum - yolune phenomena to 39 kilo‘bars, and the electricel resistivity

_ to an unoon'ec‘bad 98 kﬂ.obara The val\me work 'was not carried to sufficiently;
high pressm to detem!.ne the 40 kilobar transition. Be did, ho’wever, find o
ths mximnn in the preasure v8 resistance curve, but due to a oombination of

the aluggislmese of the transition and the fact that his sanzple vas under a
) 'rehtivaly h.rsa prassm m&ient, he d.id. not conclud.e that a tra.nsition had




occurr;d; More z‘ecen‘bly, Semarchan and Popova3 iden‘biﬁed this change asa - IO
transition and placed the pressure at so kilobars. This 1s certitnly high,
snd s probably based on the mcorrect va:.ue of :.25 kilo'ba.rs for m bismutn,% |
6-8 tranaition. L S

m"" .
A}

| The ytterbixm we used wvas 99. 9% pmre a.nd vas obta.ined from Research
Chemicals of Bux‘bank, Califomia. |

\

m mtalvas extruded into wires 0.003 nches in ammeter, annealed at S

i.;.'l;oo°c a.nd bent mto & circu.‘lar arc, the cen’oer coinciding with the a.xis of ‘ _
the anvil& Tha Jast yrocedw:e minimizes the pressure gradient in the system. |
"mn wire was mum:ed between ‘silver chloride dises in 1/2 in. Bridgma.n anvils. : _ J
‘l'he resiata.nce or t.he sanmle was detemined by masurin,, the EMF drop across _ :
the sample vhne a knovn fixed current 'was passed throuah the system. : ,
( A typica.l pressure Fesistance curve is shmm in Fig. 1. The r&.sistance' .
chansed by & mctor of oughly 1 in going from the & to B phace. The &
%_f?tmnsformtion 18 quite slov, ruming well over an hour, hovever, if an over-- .

load of 5 to 10 kilobars is applied the transition occurs very mpidly In O
: ' 1te or the sluggishnese of the transition, there is no difficultJ in locamng_;’f*f
: the pressum at which ‘bhe transition starts due to the change in sign of the |
- yreasure coefficient. mere is a very Jarge hysteresis in the pressure-resistance
_ 'beha.vior on d.eoonmression  The 5-0 transition does rot occur until a pressure |

5-?’» untn. the pressure has been completely removed.

'The figure for the transition, O or b1 + 2 kilovors is the result of 9 "

de‘beminations Drg J . Bl.e.ugh‘berh has found in the tetrahedral e.pparatus that :

the transition occm s.t ha knobars, vhich 1s well withﬁ.ngeur error f‘.ctor, _ ER
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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 1in 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.








