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Unique magnetic properties were earlier found by measuring the NQI parameters in a number of bismuth (III)
oxy compounds with s- and p-electrons hitherto classified as diamagnetic [1]. In α-Bi2O3 single crystal the
magnetoelectric effect and paramagnetism depending on magnetic prehistory of the sample were observed
[1].
In Bi4Ge3O12 (BGO), local magnetic fields (Hloc) of the order of 20-30 G were found by modeling the Zee-
man split 209Bi NQR spectra and spin-echo envelope [2-3]. A dramatic increase in the 209Bi line intensity
was observed for this compound in the Zeeman fields (He ) hence revealing a remarkable elongation of the
nuclear spin-spin relaxation time T2 under the influence of He [4]. This stimulated relaxation studies of the
BGO crystals doped with the “magnetic” atoms Cr, Nd, Pr, Gd.
Here, we present the results of a study of the 209Bi nuclear quadrupole spin-spin and spin-lattice relaxation
in pure and doped BGO single crystals in the temperature range 4.2 300 K.
Various mechanisms (quadrupole, crystal electric field, electron spin fluctuations) governing the temperature
dependence of the spin-lattice relaxation time T1 in pure and doped samples at different temperature ranges
are considered.
Unlike T1, the spin-spin relaxation time T2 for pure and Nd-doped samples only weakly depended on temper-
ature over the whole temperature range studied. Doping BGO with paramagnetic atoms strongly elongated
T2, the elongation being also observed under the influence of weak external magnetic fields.
The magnetization of doped BGO crystals vs. magnetic field and temperature was measured using a SQUID
magnetometer. The temperature behavior of magnetic susceptibility for the Nd-doped BGO crystal evidenced
for the presence of the crystal electric field effects. The curves of magnetization vs. magnetic field measured
for the Gd-doped BGO crystal under field cooling and zero-field cooling conditions were markedly different,
although this difference was less pronounced than that for the α-Bi2O3 crystal [1].
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Summary
The 209Bi nuclear quadrupole spin-lattice and spin-spin relaxation were studied in the BGO single crystals
which exhibit, as was previously found, anomalous magnetic properties. The results revealed unexpectedly



strong influence on the relaxation processes of tiny amounts of paramagnetic atoms (0.1-0.5 mol%) inserted
into the BGO crystals.
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