Zeitschrift: Archives des sciences [1948-1980]
Herausgeber: Société de Physique et d'Histoire Naturelle de Geneve

Band: 13 (1960)

Heft: 9: Colloque Ampere

Artikel: Spin-lattice relaxation in some rare earth ethylsulphates
Autor: Cooke, A.H. / Finn, C.B.P. / Orbach, R.

DOl: https://doi.org/10.5169/seals-738554

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 29.11.2025

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-738554
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

Spin-Lattice Relaxation in some Rare Earth

Ethylsulphates!

by A. H. Cookg, C. B. P. Fixx and R. OrBacH 2
Clarendon Laboratory, Oxford, England

The work of Finn, Orbach and Wolf [1] on spin-lattice relaxation in
cerium magnesium nitrate at temperatures in the liquid helium range
supports the hypothesis that in this substance the dominant relaxation
mechanism is by direct phonon transitions between the states of the
ground doublet and a low-lying excited state of the magnetic ions. This
" statistical " process leads to a temperature dependence of the relaxation
time T, proportional to exp(A/kT), where A is the energy of the excited
state.

We have carried out similar investigations on the ethyl-sulphates of
neodymium, dysprosium, erbium and ytterbium, in order to discover
whether the same mechanism is important in these substances. We
find that in dysprosium ethylsulphate at temperatures between 3.0°K
and 1.6°K the relaxation time varies as exp(A/kT) with A/k = 23.6 + 20,
In this substance the ground state of the dysprosium ion is predominatly
J, = 4+ 9/2, with excited states at 23.0° and 29.1° (Gramberg and Kabhle,
quoted by Meyer and Smith [2]) the lower of these states being predomin-
atly J, = 4 7/2. It appears then that in this salt the statistical process
is again the predominant relaxation mechanism. Similar results were
obtained for ytterbium ethylsulphate, with A/k = 40 4+ 2°. Here we
have no measured value for the energy of the first excited state, though
the specific heat measurements of Meyer and Smith [2] would indicate a
somewhat higher value than 40°.

The measurements on the other two salts showed a quite different
temperature-dependence. Since the lowest excited states of the neodymium
ion in the ethyl sulphate are estimated by Elliott and Stevens [3] to lie
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at approximately 180° and 240°, the probability of phonon-induced transi-
tions to these levels is comparatively small. There 1s no accurate informa-
tion on the excited states of the erbium ion in the ethylsulphate; the
lowest levels are believed to lie at about 70° above the ground state,

Preliminary measurements have been made on the field dependence
of the relaxation time in the dysprosium salt. These have not been analysed
in detail, but show a variation of the expected form.
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