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#SR-INVESTIGATION OF THE HIGH-T,
SUPERCONDUCTOR HoBagCu40,.5
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A.R.Kaull BF. Kirillov®, E.P. Krasnoperov’2 A B.Lazarev,

B.A. N1kolsky2 V.G. Olshevsky, A.V.Pirogov®, V.Yu.Pomjakushin®,
A.N.Ponomarev®, SN, Shilov, V.A.Suetin®, V. A Zhukov

A high-T, superconductor HoBagCu g0y . 5 (T ~93 K) has been
investigated by the uSR-method in a zero extemal magnetic field, the
sample being cooled from the temperature much higher than T, to
T=4.2 K. The fast increasing of the muon spin depolarization in the
temperature range 10-4.2 K is observed, which indicates the fluctuating -
production of the magnetic ordering in this sample.

The investigation has been performed at the Laboratory of Nuclear
Problems, JINR.

HccrenoBanne BBICOKOTEMIEPAaTYypHOrO CBEpXIIPOBOMHHMKA
HoBapCu3zO7.5 uSR-meromom

B.H.lyruxoB u op.

Hccnenosa 4 SR-Meromom BbICOKOTEMITIEpaTypHbIA CBEPXMpPOBOI-
HHK HoBaeCusO7_ 5 (T,~93 K) B HyneBoM BHelLHeM MarHHTHOM noJIE
NpH oxJIax[ieHHH 06pa3sua OT TeMMeparypbl, 3HaUHTENHO NpPEBBILIAI0-
we# T, no temneparypnt T=4,2 K. B o6nactu Temneparyp 10-4,2 K
HaGmionaerca GbICTpast NENONAPHIAUMA CIIMHA MIOOHA, CBHAETENbCTBYIO-
waf o ¢IyKTyauHoOHHOM 06Gpa3oBaHHK MarHHTOyNOpAnOYEeHHOTo
COCTOAHHA B HCCIIENYeMOM COEeHHEHUH HoBaeCu 0,.5-

Pabota sbmonnesa B JlaGopatopuu smepHsIx npobnem OHAH.

Nowadays the phenomena in high- T, superconductors like
RBa,CuyO, 5, R being the rare-earth elements with high atomic
magnetlc moments, arouse great interest’% 2/

In our ‘experiment a hlgh-T superconductor HoBa Cu O .5
has been investigated by the pSR-method The experiment was perfor-
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Fig.l. Muon spin relaxation functions 2 & 6 810 20 TK
in HoBagCugOq.5 at different temperatu-  Fig.3. Temperature dependence of
res in the zero external magnetic field. NT) in the temperature range
The solid curves are plotted according  4.2-15 K. The solid line is plotted
to formula (1). according to formula (2).

med at the Laboratory of Nuclear Problems (JINR, Dubna) in the pha-
sotron muon beam. The sample was a disk ~40 mm in diameter and
~10 mm thick. The disk’s face was perpendicular to the direction of
the muon beam polarization. The superconducting transition temperatu-
re, determined in resistivity measurenents, was about 93 K. Investiga-
tions of the sample were performed in a zero external magnetic field
in the temperature range 4.2-140 K.
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To fit the experimental data the relaxation function was taken
to be:
2t2

NI +(a,z-a)e-0 1, (1)

P, (t) = L [ae

ay
where a is the decay asymmetry of the p'-fraction stopped, as we sup-
pose, at the sites nearest to Ho-atoms; A(T) is the muon spin relaxation
rate for this fraction; ay is the total decay asymmetry determined in
the experiment at T>> T, in the magnetic field H  transversal to the
initial muon polarization; ¢ is the muon spin relaxation rate for the
muon fraction stopped at the sites far from Ho-atoms. It was assumed
that a, ay and o are constant at all temperatures (a=0.097+0.002;
ay=0.155; 0= 0.18210.008). Values of A(T) were selected individually
for each spectrum. Figure 1 shows the experimental dependences P, (t)
and those computed by eq.(1).

The muon spin relaxation rate A(T) as a function of the tempera-
ture is plotted in Fig.2. As is seen, there is no visible change in A from
T=140 K up to T~15-20 K. This means, that there are no signs of
magnetic ordering above ~15-20 K. However, the fast increasing of
A is observed below ~15-20 K, which can be explained by the fluctua-
ting formation of magnetic ordering (ferro- or antiferromagnetic) in the
paramagnetic phase of the superconductor near the magnetic phase
transition temperature. The dependences P, (t) in Fig.1 also indicate
the fast increasing of the muon spin relaxation rate when the tempera-
ture approaches 4.2 K.

The analysis of the A(T)-dependences at T<15 K showed (Fig.3),
that the observed increasing of A with decreasing temperature can be
expressed as:

C
(T=Tg)
where T, = (0£1)K, 8-1.9:0.3.

The magnetic ordering in HoBagCuzO,.5 is connected with
holmium atoms whose unfilled 4f-shell has a magnetic moment of
10 g . In pure holmium these moments are ordered at 20<T £132 K
as helicoidal antiferromagnetic and at T <20 K as helicoidal ferromag-
netic. The magnetic ordering in the high-T, superconductor
HoBa 2Cu3 Oq.5 observed in the experiment points to coexistence of
superconductivity and magnetism in this substance.

The same result was obtained in Ref./s/ , where the magnetic
phase transition was observed in GdBa ,Cuy, O, 5 at 2.3 K.

We thank V.Yu.Yushankhaj for helpful discussions and I.A.Gaganov
for assistance in measurements.

AMT) = (2)
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