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A series of sulfides R2CrS4 (R = Ho-Tm,
Y) with the Er2CrS4-type structure (Pca21,
No. 29) gives good examples of the mag-
netic interactions between Jahn-Teller Cr2+
ions and rare earth ions. Recently we found
that Y2CrS4 with no magnetic rare-earth
ions showed an antiferromagnetic transi-
tion at ca. 65 K while other members of
the series showed magnetic anomalies at
ca. 60 K and also at lower temperatures.
We could refine the magnetic structure of
YCr2S4 at 10 K and of Tm2CrS4 at 3 K.
Both of their magnetic structures have the
same unit cell as their crystal structures
though their magnetic structures are differ-
ent [1?3].
In this study, neutron diffraction measure-
ments of Ho2CrS4 (80 K, 40 K, 20 K, 9 K,
5 K, and 3 K) and Er2CrS4 (80 K, 50 K, 40
K, and 3 K) were performed on the high
efficiency and resolution powder diffrac-
tometer, HERMES, of Institute for Materi-
als Research, Tohoku University, installed
at the JRR-3M Reactor in JAEA (Tokai).
The wavelength of a neutron incident was
1.8265(1)�.
Either Ho2CrS4 or Er2CrS4 did not have
any distinct crystallographic phase transi-
tion between 80 K and 3 K and were iso-
morphous with Er2CrS4. At 80 K, cell pa-
rameters of Ho2CrS4 and Er2CrS4 were
determined to be a = 12.4990(16) �, b =
7.4947(9) �, and c = 12.4488(17) �, and
a = 12.4711(13) �, b = 7.4718(7) �, and
c = 12.4399(12) �, respectively, which de-
creased with decreasing temperature. Be-
low the magnetic transition temperatures,
ca. 60 K, both compounds showed several
magnetic peaks and their intensities gradu-
ally increased with decreasing temperature
(see Fig. 1). The magnetic diffractions sug-
gested that paramagnetic chromium and

lanthanide ions were ordered as found in
Tm2CrS4. These magnetic peaks could be
indexed on the same crystallographic unit
cell (Fig. 1) as observed in Y2CrS4 and
Tm2CrS4. However, intensities of the mag-
netic peaks showed that all of the four
members of the series have different mag-
netic structures.
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Fig. 1. Neutron diffraction patterns of Er2CrS4.
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