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HYPERFINE MAGNETIC FIFLD MEASUREMFNTS IN ErRhgB,*

G. Cnri, R, D. Taylor, and 1. 0. Willis

Los Alamas

National Laboratorv

lon Alamos, New Mexaico H79%40

We report measurements of the hvpertine magneti- field in Erkh N, in zera

applied lield in a ranpe ot temperatutes around the reentrant temperature Toa.
lain: the Misahauer vflect of ' Fe icpurities as 2 hyperfine field microprobe, we
find that the low temperature ferroma netic ander pernists well above Tea into Lhe
suprrronducting atate in this compound, therehy providding direct evidence of
coentatenee hetween superconductu ity and magnetic or-er,
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site. As these ditectinng are not known, we
take them to be colinear.

At intcrmediate temperatures, a ficting
procedure determines the optimum hyperfine~
magnetic splitting of the B' site quadrupole
wnich is consisrent with our fully determined
dual-site model. The introduction of an
additional B' site linewidth hroadening allown
a second degree of freedom to the fit. This
eascs the constraint impoesed by our simple
assunption reparding the relative directions
of the hyperfine tields and also reflects the
possiblity that all B' sites are not precisely
equivalent,

The results of fits Lo the intermediate
temperature ME spectra oxhibit several
interesting featucea. Most nntable, the K’
aile remains nonp-magnetic at all temporatures
above approxinately 1 K. Below this
temperature, however, Sie mapgnetic aplitting
increases sipnihicantlv, reaching a <aturation
value ot 0,067 mm 87 (correspeading ta 0,01

+ D07 1) at a temperature of approximately
0.6 K. Linewidth broadening of the B' site
component lines exhibits a quite aimilar
temperature dependeacse,  The linewidth
incregses from a nominal value of 0, 36 mm

a~l at hipgh tewperatures to approximately

0.40 mm 87 ¢ at sajuration; i hroadening
rouphly correspomds to DT,
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However these ME measurements have marginal
sensitivity for observing hyateresin effects.
That the hyperfine magnetic fields reported in
this work avre -due to impurity-impurity mag-
netic ordering of the Fe atoma rather than to
the host Er atoms acems douhtful in view of
the extremely low Fe concentration. Relaxa-
tion time effocts can alsc he ruled out for
57f¢ in this metallic system.

In conclusion, we have measured a temperature
dependent hypertine maynetic field at ME im-
purity probe sites in ErRhyB,. This field
persists above the reentrant temperature of
the compound into the sguperconducting state,
thereby providine direct evidence of corxis-
tence of a magnetically-ordersd atate and
superconductivity in this material in a smal)
temprrature interval ahove T.5.
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Figure 1. Iniernal magnetic ficld in ErR!:A}'-,: the solid line is a =cle-alar @ ield
fit to the data. "




