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For all of the Fe-based superconductors,
the superconductivity appears with carrier-
doping into a magnetic ordered state. Re-
cently, it has been found in LaFeAsO1−xHx
that the superconductivity phase forms
two-dome structure [1], which is sand-
wiched by two magnetic ordered phases
as low-(SDW1) and high-electron-doped
regime (SDW2) [2]. This suggests that the
second dome of the superconductivity at
higher doping region is associated with
the SDW2. The superconducting transi-
tion temperature, Tc, in the second dome
is higher than the first one, and the two
superconducting phases seem to integrate
in other 1111-type with different rare-earth
element such as SmFeAsO1−xHx with the
maximum Tc of over 50 K [3]. Therefore,
study of magnetism in the high doped re-
gion as well as low doped one is impor-
tant to understand the mechanism of the
Fe-based superconductivity with higher Tc.

Recently, new family of Fe-based super-
conductor of 112-type Ca1−xLaxFeAs2 has
been discovered. In this family, Tc reaches
34 K with x = 0.16, decreases with electron
doping through La3+-substitution for Ca2+

and disappears toward x ∼ 0.25. Intrigu-
ingly, a magnetism in high-doped region
has been suggested from an anomaly in the
resistivity observed at ∼60 K with x = 0.18
– 0.25. This anomaly is probably caused
by magnetic ordering. In fact, a nuclear
magnetic resonance measurement suggests
a sign of an antiferromagnetic ordering at
Tanom [4]. Considering that the anomaly
appears in rather-high-doped regime, the
possible magnetism seems to be induced
by the electron doping. Thus, the 112-type
iron arsenides might be the second exam-
ple of the novel magnetism of SDW2 which
may hold the key to high Tc. Nevertheless,
the magnetic structure has not been deter-
mined yet.

Therefore, we have conducted neu-
tron diffraction measurements using HB2C
(WAND) installed at HFIR, Oak Ridge Na-
tional Laboratory. A single crystal of
Ca0.77La0.23FeAs2 was used for the mea-
surement. The samples were prepared us-
ing the self-flux method, of which details
are described in Ref. [5]. The sample is ∼20
mg and the dimension is 1 × 1 × 0.1 mm.

We first tried to decide the crystal ori-
entation and scanned with the scattering
plane as (HK0) reciprocal plane. Although
we have found nuclear reflections of (2,0,0)
and (0,2,0), some unexplainable problems
prevented us from finding other peaks. For
example, although the (2,0,0) reflection has
observed at ω ∼ 24.8◦ in ω scans at around
the detectors of 2θ = 44◦, the reflection
disappeared unaccountably in tilt scans at
ω = 24.8◦. Another trouble is that the
(2,0,0) peak is observed only with the spe-
cific step size. The (2,0,0) peak observed in
the scan with the step size of 0.2◦ in ω scans
disappears with smaller step sizes of 0.1 or
0.05◦ on the same condition for the rest.
Causes for the troubles have not been clar-
ified even now. To avoid consuming much
time in fix the crystal orientation, we have
changed the plan and switched to powder
diffraction measurements.

Figure shows the powder diffraction pat-
tern for La0.77La0.23FeAs2 at 10 K and 100
K. The data of 100 K is shifted vertically
for clarity. Calculated patterns for the 112
phase and FeAs phase as an impurity are
also shown at the bottom of the figure. It
is clear that the peaks from the impurity
phase is as dominant as the main phase of
the 112. This impurity is derived from the
flux which was inevitably mixed with the
sample when the powder sample is pre-
pared on site. Even after collecting data for
several days, any sign of magnetic reflec-
tions was not recognized in the difference
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between the data of 10 K and 100 K. Con-
sidering the large dominance of the impu-
rity as well as the large background, this re-
sult does not mean there is no magnetic re-
flections. Rather, possible magnetic reflec-
tions might be no higher than the ripples of
background. To detect the magnetic reflec-
tion, a large amount of sample collected by
picking many tiny fractions of single crys-
tals buried in the flux is necessary.
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Fig. 1. Neutron diffraction pattern of the powder
sample and calculated patterns of the 112 phase and
FeAs.


