Investigation of the Magnetic
Structure of FeCrAs
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Ternary-metal arsenides with formula MM'As (M, M' = Cr,
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Mn, Fe, Co, Ni) usually show ferromagnetic or antifer- b
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romagnetlc magnetlc orderlng below thelr correspondmg 5

critical temperatures. However, it was reported that FeCrAs - 2arsmal | a1
is still paramagnetic at 4.2 K [1]. This compound has a
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Fe,P-type crystal structure: hexagonal P62 [2]. The space T
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group (P62m) of this crystal and lattice parameters (a =
6.096 A, c = 3.651 A) of the unit cell were determined
by R. Fruchart and L. Hollans et al. [2, 3]. Within this
structure, there are two different types of atomic sites for
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metal atoms, Mtet and Mpry, with Metet sites forming a

=
T

corner-sharing triangular lattice. Mossbauer spectroscopy

measurements showed that there is no magnetic ordering | I
on the Fe atoms down to 4.2 K [1]. We postulated possible M| B i ~J ——
frustration as a cause of this lack of ordering. :
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Therefore neutron powder diffraction was undertaken to 28l

investigate possible frustration. We found that the two

transition metals were strongly ordered over the two sites.

Furthermore we found that in place of a lack of magnetic Fig. 2 Fit to the observed neutron data, assuming only Cr mo-
order, we found strong magnetic peaks which were indexed ?T”aet:tesé'io‘gergrct:?aé kasrl?sr earrgatggit:fcﬂgﬁgalo; a\f\f;g’]”ﬁafﬁ o
to a propagation vector of k = (1/3, 1/3, 0) corresponding . Fe,p(Fj)r cross the two sites. ' gny
to the K-point on the Brillouin Zone.

The peak at about 70° appears to be from an impurity
phase. The best fit from a single basis function (BF) of the
Cr atoms is Y, of I';. However, it doesn’t appear to be a
perfect description. Linear combinations of the BFs of T’
are also allowed. The site symmetry of Fe is the same as that
of Cr, so the BFs are common across the two sites. There-
fore, we are investigating whether a very small contribution
to the magnetic scattering from Fe may be at play, although
this would contradict the Mossbauer study [1].
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IR BV Atom BV components
o, el el e,
r, vy 1 4 0 0 0 0 0
2 0 4 0 0 0 0
3 2 2 0 3464 3.404 0
r; v, 1 0 0 4 0 0 0
2 0 0 4 0 0 0
3 0 0 -2 0 0 -3.464
r, vy, 1 2 4 0 0 0 0
2 -4 2 0 0 0
3 -1 1 -1.732 1732 0
r, v, 1 0 0 0 0 0
2 0 0 -2 0 0 0
3 0 0 1 0 0 1.732
P 1 0 0 0 0 0 0
2 0 0 -3.404 0 0 0
3 0 0 -1.732 0 0 -3
T, 1 4 0 0 0 0 0
2 0 -2 0 0 0 0
3 -1 -1 0 -1.732 -1.732 0
P, 1 0 2 0 0 0 0
2 1 1 0 1.732 -1.732 0
3 2 0 0 0 0 0
Py 1 0 0 0 0 0 0
2 0 3464 0 0 0 0
3 1732 1.732 0 3 3 0
Py 1 1 1 0 -1.732 -1.732 0
2 -1 0 0 -1.732 0 0
3 0 -1 0 0 -1.732 0

Table 1: Basis vectors for the space group P -6 2 m with k,, = (.33333,
.33333, 0). The decomposition of the magnetic representation Fe site
(:60579,0,.5) is T, = OF WID ¥ 1T % 1T % 1T % 2I' The atoms of
the nonprimitive basis are defined according to 1: (.60579, 0, .5), 2: (0,
.60570, .5), 3: (.39421, .39421, .5).

Fig. 3 Table of allowed basis vectors for the Cr sublattice.
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