Accepted Manuscript

Journal of

ALLOYS
D COMPOUNDS

Spin reorientations and crystal field modification in Ho4 -y, Gd,Al compounds

V.S.R. de Sousa, L.E.L. Silva, A.M. Gomes, P.J. von Ranke

PlI: S0925-8388(16)31757-1
DOI: 10.1016/j.jallcom.2016.06.036
Reference: JALCOM 37905

To appearin:  Journal of Alloys and Compounds

Received Date: 13 March 2016
Revised Date: 2 June 2016
Accepted Date: 7 June 2016

Please cite this article as: V.S.R. de Sousa, L.E.L. Silva, A.M. Gomes, P.J. von Ranke, Spin
reorientations and crystal field modification in Ho1-), Gd)Alz compounds, Journal of Alloys and

Compounds (2016), doi: 10.1016/j.jallcom.2016.06.036.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jallcom.2016.06.036

Spin reorientations and crystal field modification in
Ho,_,Gd,Aly compounds

V. S. R. de Sousa®*, L. E. L. Silva®, A. M. Gomes", P. J. von Ranke®

@ Instituto de Fisica Armando Dias Tavares, Universidade do Estado do Rio de Janeiro
(UERJ), 20550-013, Rio de Janeiro - RJ, Brazil.
bInstituto de Fisica , Universidade Federal do Rio de Janeiro (UFRJ), 20550-013, Rio de
Janeiro - RJ, Brazil.

Abstract

We have performed an experimental and theoretical investigation on the spin
reorientation transitions Ho;_,Gd,Al, compounds. Crystallographic, mag-
netic and calorimetric measurements have been performed for five selected
samples in the Ho;_,Gd,Al, series (y = 0, 0.25, 0.5, 0.75 and 1.0). From the
results, a linear increase in the lattice parameter as a function of Gd-content
(y) is observed. Magnetization measurements show that all samples present
collinear ferromagnetism. Specific heat measurements were performed in
order to detail the first-order spin reorientation transition (FOSRT) that ap-
pears for HoAly around 20 K. Furthermore, we investigated how the increase
in Gd content affects the character of such phase transition. Our results
show a slightly modification in the spin reorientation transition temperature,
which moves to lower temperatures as Gd is increased in HoAly, whereas
for the selected concentrations up to x = 0.75 the first-order character of
the transition is maintained. The theoretical analysis by means of a model
Hamiltonian that includes crystal field, exchange and Zeeman interactions
reveals a modification in the crystal-field acting on Ho ions as Gd-content is
increased.
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