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A B S T R A C T

This manuscript reports on the structural and magnetic properties of NdCuGa3 using powder and single
crystal X-ray diffraction (XRD), zero-field single crystal neutron diffraction, magnetization, and specific heat
measurements. Our XRD on a single crystal specimen of NdCuGa3 confirmed that it crystallizes in the tetragonal
BaNiSi3-type structure. A magnetic phase transition at 𝑇𝑁 = 3.3 K is assessed using specific heat and ac
magnetic susceptibility measurements. No additional anomaly below 𝑇𝑁 down to 50 mK was detected by
performing specific heat measurements. Neutron single crystal diffraction data collected at 𝑇 = 300 mK confirm
the antiferromagnetic phase below 𝑇𝑁 = 3.3 K with the propagation vector 𝜏 = (0.2, 0, 0). Possible magnetic
structure solutions of NdCuGa3 are discussed.
1. Introduction

The magnetism of rare-earth-based intermetallic compounds is at-
tributed to the partially filled 4𝑓 electron shell, and such systems
have shown complex but interesting physical properties such as hidden
order magnetism, exotic magnetic phases, heavy-fermions, quantum
criticality, unconventional superconductivity, and recently topological
phases [1–12]. This is particularly true in the 𝑅𝑇𝑋3 (rare earth 𝑅,
transition metals 𝑇 and main group element 𝑋 of 13, 14, or 15) family,
where in addition to many of the above properties vibronic bound
states, valence fluctuations, metamagnetisms, and spin-glass behavior
have been reported [13,14]. These systems crystallize in the BaNiSi3-
type structure, which is derived from the BaAl4-type and is similar to
ThCr2Si2[13]. Interestingly, in the BaNiSi3-type structure (space group
I4 mm), an 𝑅-element resides on a single crystallographic site and
the structure lacks inversion symmetry [15]. That, together with the
complex magnetic structures present in this family of compounds, could
make it an attractive platform to search for new quantum states of
matter in the 𝑅𝑇𝑋3 system [15–18].

Noncentrosymmetric materials are widely recognized as potential
hosts for complex magnetic textures due to competing interactions. For
instance, EuIrGe3 single crystal neutron diffraction and resonant X-ray
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diffraction studies reported complex magnetic structures below 𝑇𝑁 =
12.2 K, 𝑇 ′

𝑁 = 7.0 K, and 𝑇 ∗
𝑁 = 5.0 K, including the cycloidal magnetic

ordering below 𝑇 ′
𝑁 [16]. EuNiGe3 is reported to show helimagnetic

order and has been suggested to possibly show a skyrmion phase based
on the anomalous Hall effect [19,20]. NdCoGe3 is another noncen-
trosymmetric compound that exhibits modulated magnetic structure in
zero magnetic field and complex field-induced magnetic phases [15].
Despite extensive research efforts, many interesting magnetic ground
states in the 𝑅𝑇𝑋3 family of compounds have yet to be discovered [13].

NdCuGa3 is reported to crystallize in the BaNiSi3-type tetragonal
structure (𝐼4𝑚𝑚) based on the single crystal XRD study performed on
a single crystal separated from arc-melted polycrystalline ingots [21].
Subbarao et al. [21] has shown that the BaNiSi3-type structure in
NdCuGa3 is structurally stable from 100 K to 400 K by performing the
temperature-dependent single crystal XRD study. Although this study
describes single crystal XRD on small pieces isolated from arc-melted
polycrystalline ingots, such analyses on as-grown single crystals have
yet to be reported.

Nakalashmi et al. [22] reported on magnetic properties of single
crystalline NdCuGa3 with a long-range antiferromagnetic (AFM) order
below an Néel temperature of 𝑇𝑁 = 3.3 K, and suggested a complex
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nature of magnetic ordering. Moreover, muon spin rotation/relaxation
(𝜇SR) measurements performed on polycrystalline NdCuGa3 suggested
n incommensurate magnetic order below 𝑇𝑁 [23]. The knowledge of
he magnetic ground state of the compounds is best gained using neu-
ron diffraction together with detailed thermodynamic properties under
n applied magnetic field, which is currently lacking for NdCuGa3.

Here we report the structural and magnetic properties of NdCuGa3
sing powder and single crystal X-ray diffraction, single crystal neutron
iffraction, 𝑎𝑐 and 𝐷𝐶 magnetic susceptibility, and specific heat mea-
urements. Our single crystal XRD on a single crystal species confirmed
hat NdCuGa3 crystallizes in the tetragonal BaNiSi3-type structure. We
erformed low-temperature specific heat characterizations down to
0 mK and detected only one bulk phase transition around 3.3 K,
orresponding to antiferromagnetic ordering. Neutron single crystal
iffraction data confirmed the antiferromagnetic phase below 𝑇𝑁 = 3.3
and no additional phase transition down to 300 mK. The neutron data

an be modeled with a sine-modulated structure with a propagation
ector 𝜏 = (0.2, 0, 0) with a magnetic moment parallel to the propa-
ation vector. This model is supported by the information in the bulk
agnetic properties.

. Methods

Single crystals of NdCuGa3 were synthesized using a self-flux tech-
ique similar to that previously used to grow NdCoGe3[15]. Nd, Cu,
nd Ge elements were placed in Al2O3 Canfield crucible sets [24] in
he molar ratio Nd:Cu:Ga = 10:15:75 and sealed in silica ampoules
nder 1/3 atm of Ar. The ampoules were heated to 1060 ◦C and held for
h, cooled to 620 ◦C over 70 h, and then the ampoules were removed

rom the furnace, and the crystals were separated from the flux using
centrifuge. The as-grown single crystals were subsequently annealed

or 80 h under a partial Ar atmosphere at 800 ◦C.
The phase purity and crystal structure of the NdCuGa3 were exam-

ned by room temperature X-ray powder diffraction using a PANalytical
’Pert Pro MPD diffractometer with monochromatic Cu 𝐾𝛼1. Single-
rystal XRD data on the annealed crystal at 300 K were collected using
Rigaku XtaLAB Synergy-S X-ray diffractometer equipped with a Mo-

arget (𝜆 = 0.71073 Å) and a HyPix-6000HE hybrid photon counting
HPC) detector, operating at 50 kV and 1 mA. To ensure completeness
nd desired redundancy, the CrysAlisPro program was used for data col-
ection strategy, data collection, and processing [25]. The structure was
olved via intrinsic phasing methods using ShelXT and refined using
helXL in the Olex2 graphical user interface [26–28]. Crystallographic
ata can be found in Tables 1. Anisotropic magnetization and specific
eat measurements were performed in a Quantum Design Dynacool
hysical Property Measurement System (PPMS).

The single crystal of NdCuGa3 (mass = 45 mg) was glued on a
hin Cu-sheet with Ge-varnish in 𝐻𝐾0 scattering geometry; the sheet
as then mounted on a Cu-clamp holder, which was screwed into the
ounting of the Heliox-7 ACV. The Heliox-7 ACV is a closed-cycle,

ne-shot 3He refrigerator with a high-power CCR for cooling capable
f providing a base temperature of 300 mK for 48 h. The neutron
cattering experiment was performed at the WAND2 diffractometer at
he High-Flux-Isotope reactor at Oak Ridge National Laboratory. Data
ere collected in 0.1◦ steps over 180◦ with a count time of 38 s per

tep. The detector was lifted to simultaneously collect 𝐻𝐾0 and 𝐻𝐾1
aps. The wavelength was 1.486 Å. The data were reduced using
antid [29]. The data were corrected for detector efficiency with a

anadium measurement, and the surrounding background of the re-
lections was subtracted from the integration over the whole reflection.
ymmetry analysis was performed using SARAh [30], and the Rietveld
2

efinement of the magnetic structure was done in FullProf [31]. 4
Table 1
Crystallographic Data for NdCuGa3 at 𝑇 = 300 K (Wavelength =
0.71073 Å, Crystallographic System = Tetragonal, space group
= 𝐼4𝑚𝑚, 𝑍 = 2)
𝑎 (Å) 4.21380(10)
𝑏 (Å) 4.21380(10)
𝑐 (Å) 10.5060(2)
Volume (Å3) 186.546(10)
Density (g/cm−3) 7.422
Absorption coefficient 40.394
Crystal dimensions (mm3) 0.11×0.08×0.05
𝜃 range (Å) 3.879-30.937
Measured reflections 1965
Independent reflections 209
𝑅𝑖𝑛𝑡 0.041
Goodness of fit 1.22
Final 𝑅 indices [> 2𝜎(𝐼)] 𝑅1 = 0.0166

𝑤𝑅1 = 0.036
Largest diff. peak and hole (Å−3) 0.42 and −0.62

𝑎𝑅1 =
∑

∣ ∣ 𝐹𝑜 ∣ − ∣ 𝐹𝑐 ∣∣∕
∑

∣ 𝐹𝑜 ∣
𝑏𝑤𝑅2 = [

∑

[𝑤(𝐹𝑜
2 − 𝐹𝑐

2)2]∕
∑

[𝑤(𝐹𝑜
2)2]]1∕2.

Table 2
Atomic positions, Occupancies, and U𝑒𝑞 values for NdCuGa3 at room temperature.

Atoms x y z Occupancy U𝑒𝑞 (Å2)

Nd 0 0 0.6144(4) 1 0.0074(2)
Cu 0 0 0.2263(12) 1 0.0141(11)
Ga1 0 0 0.0000 1 80.0112(8)
Ga2 0 0.5 0.3646(6) 1 0.0112(3)

3. Results

3.1. Crystal structure

The single crystal XRD data were collected on high-quality NdCuGa3
crystals at room temperature. The solved crystal structure revealed
a non-centrosymmetric BaNiSn3-type (𝐼4𝑚𝑚 space group) with full
tomic occupancy, in agreement with literature [21]. In this structure
ype, 𝑇 and 𝑋 atoms occupy different Wyckoff sites (Cu atom at 2𝑎
ite and two Ga atoms at 4𝑏 and 2𝑎 sites), distinct from the closely re-
ated centrosymmetric ThCr2Si2-type (𝐼4∕𝑚𝑚𝑚 space group) structures
here 𝑇 and 𝑋 atoms share the Wyckoff site 4𝑒 (one Ga atom at 4𝑑

ite and Cu/Ga mixing at 4𝑒 site) [13,21].
In a previous study of single crystal XRD using pieces from poly-

rystalline ingots [21], the largest peak and deepest hole in NdCuGa3
ere quite large at 6.385 and −14.264 e/Å3, respectively at 300 K.
owever, in the current study the largest peak and the deepest hole
ere 0.42 and −0.62 e/Å−3 at 300 K, similar to 200 K and 400 K values

n Subbarao et al. [21]. The refined lattice parameters in space group
4𝑚𝑚 are 𝑎 = 4.2138(10) Å and 𝑐 = 10.5060(2) Å with 𝑅1, 𝑤𝑅1 and
2 of 2%, 4.6% and 1.1%. These 𝑅1, 𝑤𝑅1, and 𝜒2 parameters are also
uch smaller than in the previous study [21], indicating perhaps that

he quality of single crystals obtained from the flux-growth is better
han that of single crystals extracted from arc-melted polycrystalline
ngots. The other crystal structure information is provided in Table 1
see Table 2).

The phase purity and crystal quality of the NdCuGa3 single crystals
ere also verified by powder X-ray diffraction at room temperature on
pulverized crystal. The collected powder diffraction is indexed and

nalyzed using the crystallographic information file (CIF) generated
rom single crystal XRD diffraction (see Fig. 1). The XRD pattern
nalysis is performed with the Fullprof program using the Rietveld
echnique. The refined lattice parameters at room temperature are 𝑎 =
.210(3) Å and 𝑐 = 10.489(97) Å with the goodness of fit 1.41.
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Fig. 1. Room-temperature X-ray powder diffraction pattern of NdCuGa3 for a pul-
verized crystal (symbol) together with the Rietveld refinement (red line) and Bragg
positions (vertical lines).

3.2. Magnetic properties

Magnetization data for NdCuGa3 are shown in Fig. 2. NdCuGa3
shows anisotropic behavior as observed in the temperature-dependent
magnetization. The high-temperature magnetization (150–350 K) dis-
plays Curie–Weiss behavior, as shown in Fig. 2(a). The effective mo-
ment 𝜇𝑒𝑓𝑓 = 3.62 𝜇𝐵/Nd and Weiss temperatures 𝜃𝑊 ,𝑎𝑏 = 25 K and
𝜃𝑊 ,𝑐 = −29 K are extracted from the Curie–Weiss fit of the inverse
magnetic susceptibility (1/𝜒 = 𝐻∕𝑀). The obtained effective mo-
ment is the same as expected for Nd3+ ion calculated under 𝐿 − 𝑆,
Russell–Saunders coupling approximation. The isothermal magnetiza-
tion 𝑀(𝐻) of NdCuGa3 also shows anisotropic magnetization, as shown
in Fig. 2(b). The magnetization is larger for 𝐻 ⟂ 𝑐 than for 𝐻∕∕𝑐,
consistent with the temperature-dependent 𝑀∕𝐻(𝑇 ). These 𝑀∕𝐻(𝑇 )
and 𝑀(𝐻) data are consistent with the literature and reveal easy-
plane anisotropy. Furthermore, 𝑀(𝐻) shows the non-linear magnetic
response to the applied magnetic field 𝐻 ⟂ 𝑐, with a metamagnetic-like
transition 𝜇𝑜𝐻 ≈ 0.6 T at 𝑇 = 2 K and induced magnetic moment 2.1
𝜇𝐵/Nd at 𝜇𝑜𝐻 = 6 T. This value is close to the 2.2 𝜇𝐵/Nd measured for
elemental Nd metal [32].

We now turn to understand the magnetic response when the field is
applied along the tetragonal plane, 𝐻 ⟂ 𝑐, where the non-linear mag-
netic response in 𝑀(𝐻) exists. To investigate the non-linear magnetic
response to the applied field 𝐻 ⟂ 𝑐, the low-temperature and low-field
magnetization data are measured as in grown and annealed crystals
(see Fig. 3). In both crystals, the low-temperature magnetization with
an applied field 𝐻∕∕𝑎𝑏 shows an upturn in magnetization well above
𝑇𝑁 = 3.3 K on lowering the temperature. The overall low-temperature
magnetization decreases when applying a higher magnetic field, as
shown in Fig. 3. The magnitude of the magnetization of the annealed
crystal is higher than the as-grown crystal at low temperatures, which
is the only difference between these crystals with the applied field.
Thus, magnetization characterization and specific heat measurements
were performed with 𝐻 ⟂ 𝑐 on only annealed NdCuGa3 single crystal.
Although the upturn in the magnetization on lowering temperature is
consistent with a previous study [22], its nature is unclear. Since our
neutron diffraction study (discussed below) confirms the AFM ground
state of NdCuGa3, the upturn in the low-temperature magnetization
could be related to some domain pinning effect which can be present
in any materials with a low level of disorder [4]. Future studies are
needed to draw firm conclusions on the origin of this behavior.

The magnetic phase transition temperature of NdCuGa3 is difficult
to mark in the 𝑀∕𝐻(𝑇 ) data due to the upturn in the temperature-
dependent 𝑀∕𝐻(𝑇 ). Thus, we performed ac magnetic susceptibility
3

Fig. 2. The inverse magnetic susceptibility (1/𝜒 = 𝐻∕𝑀) of NdCuGa3 for different
orientations of the applied field 𝜇0𝐻 = 1 T. The red line is the Curie Weiss model
fitted between 150 and 350 K. (b) Anisotropic isothermal magnetization at 𝑇 = 2 K of
NdCuGa3.

Fig. 3. The low-temperature magnetization 𝑀∕𝐻 of NdCuGa3 annealed crystals with
different applied fields 𝐻 ⟂ 𝑐. Inset: The low-temperature magnetization 𝑀∕𝐻 of
NdCuGa3 as grown crystals with applied fields 𝐻 ⟂ 𝑐.

measurements to determine the magnetic phase transitions (see Fig. 4).
The in-phase contribution 𝜒 ′(𝑇 ) shows an anomaly at 𝑇𝑁 , which corre-
sponds to a dip in the d𝜒 ′/d𝑇 (see inset of Fig. 4(b)). The anomaly
associated with 𝑇𝑁 gets suppressed with the applied field and com-
pletely disappears with a 0.6 T magnetic field. The broad cusp around
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Fig. 4. The in-phase contribution 𝜒 ′ of ac susceptibility data at (a) 𝜇𝑜𝐻 = 0.01 T, (b)
𝜇𝑜𝐻 = 0.1 𝑇 and 𝜇𝑜𝐻 = 0.2 𝑇 (inset), (c) 𝜇𝑜𝐻 = 0.4 T, and (b) 𝜇𝑜𝐻 = 0.6 T.

𝑇 = 4–5 K corresponds to the temperature where the upturn in
the temperature-dependent 𝑀∕𝐻(𝑇 ) develops upon applying magnetic
fields and is pushed to higher temperatures with higher fields, as shown
in Fig. 4. One may suspect short-range (ferro)magnetic correlations in
this temperature range. No indications for these were found in the
single crystal neutron diffraction, but the associated broad magnetic
diffuse scattering might be below the detection limit.

Previous studies of NdCuGa3 did not report physical properties
below 𝑇 = 2 K [22,23]. We have performed specific heat 𝐶𝑝(𝑇 )
measurement at zero-field to determine 𝑇𝑁 and examine any additional
magnetic phase transition below 2 K (see Fig. 5). 𝐶𝑝(𝑇 ) shows an
sharp anomaly around 𝑇 = 3.3 K, consistent with the reported 𝑇𝑁 .
Furthermore, the specific heat measurement performed down to 𝑇 =
50 mK excludes the existence of further low-temperature magnetic
transition in NdCuGa . The inset of Fig. 5 shows the suppression of 𝑇
4

3 𝑁
Fig. 5. Specific heat capacity 𝐶𝑝 of NdCuGa3 in zero applied field demonstrating
anomalies at 𝑇𝑁 . Inset shows 𝐶𝑝 under applied magnetic fields.

Fig. 6. The 𝐻 𝑣𝑠. 𝑇 magnetic phase diagram of NdCuGa3 is constructed with transitions
determined from specific heat and ac susceptibility data as indicated by the legend.

with applied magnetic fields 𝐻 ⟂ 𝑐. However, the sample experienced
a large torque with the applied magnetic field therefore, we limit it to
0.3 T. The magnetic phase diagram of NdCuGa3 for 𝐻 ⟂ 𝑐 is shown
in Fig. 6. The magnetic phase diagram is constructed utilizing a peak
in specific heat and a dip in the derivatives of ac-susceptibility 𝜒(T).
Based on the 𝜒(T) data, the critical field for 𝑇𝑁 is less than 0.6 T.

3.3. Neutron diffraction

The neutron data collected at 300 mK shows magnetic satellites
around the nuclear reflections (Fig. 7(a)). These reflections are absent
at 4 K (above the ordering temperature). Other observed weak, non-
indexable reflections show no temperature dependence. The magnetic
satellites can be indexed with a propagation vector 𝜏 = (0.2, 0, 0)
with the star of the 𝜏 consisting of ± 𝜏1 = (±0.2, 0, 0) and ± 𝜏2 = (0,
±0.2, 0). Only first-order magnetic reflections are observed. The overall
intensity of the magnetic reflections is quite weak, for instance, the
ratio of integrated intensities 𝐼(110-𝜏1)/I(110) is 3.2%. The magnetic
intensity has a particular 𝑄-dependence, as shown in Fig. 7(b). Around
the 031 reflection (similar for 020 and 200), only the satellites for
± 𝜏1 are observed, while the satellites for ± 𝜏2 are either absent or
very faint. Recalling that the magnetic scattering is only sensitive to
the perpendicular component of the magnetization, this observation
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Fig. 7. (a) Reciprocal 𝐻𝐾0 map of NdCuGa3 measured at 300 mK. Weak magnetic
satellite reflections are observed in a four-fold pattern around the nuclear Bragg peaks
and can be indexed by the propagation vectors 𝜏1 and 𝜏2 (see text). The powder lines
originate from the Cu-sample holder. (b) Detailed view of the 031 reflections and the
two clearly observed 𝜏1 satellites. The satellites generated by 𝜏2 are barely visible,
indicating that the magnetic moments are parallel to the propagation vector.

indicates that the magnetic moment direction is mostly parallel to the
propagation vector. Measurements of the reciprocal map have been
repeated for 3 K (slightly below 𝑇𝑁 ) and 4 K (slightly above 𝑇𝑁 ).
Noteworthy is that there is no observable change in the propagation
vector between 3 K and 300 mK and no additional magnetic scattering,
indicating only a magnetic phase below 𝑇𝑁 .

Symmetry analysis for space group 107 (𝐼4𝑚𝑚) using the propaga-
tion vector 𝜏 yields two irreducible representations. The first, 𝛤1 yields
a basis vector along the 𝑏-direction perpendicular to the propagation
vector and is not considered due to the observed Q-dependence. The
second irrep, 𝛤2 has two basis vectors, one along the 𝑎-direction and
one along the 𝑐-direction. Since a small 𝑐-component of the mag-
netic moment cannot be excluded from the measured data, the mag-
netic structure refinement varied moment components along both basis
vectors without further restriction.

For the magnetic structure refinement, first the nuclear reflections
from the 𝐻𝐾0 and 𝐻𝐾1 plane were integrated, yielding 28 reflections,
of which 10 are independent. The refinement of the nuclear data used
the refinement data from the X-ray measurement without isotropic or
anisotropic temperature parameters. The refinement of temperature
parameters was unstable due to the small number of independent
reflections. Only two parameters were refined, i.e., scale and extinction.
The final RF factor was 5.58. The refinement of the magnetic structure
used the scale factor divided by 2 (assuming equal domain population)
and the extinction factor to refine data sets for 𝜏1 (35 reflections) and 𝜏2
(36 reflections) independently. Some of the magnetic reflections were
found directly on top of the powder lines, and given the overall weak
intensity, these reflections have not been included in the refinement.
5

Fig. 8. (a) plot of 𝐹 2
𝑜𝑏𝑠 vs. 𝐹 2

𝑐𝑎𝑙𝑐 for the refinement of the 𝜏1 reflection set. (b) Sketch
of the resulting magnetic structure. The magnetic moment on the positions where the
arrow is too short to be displayed is 0.7 𝜇𝐵 .

Refined parameters were the two-moment contributions along the di-
rections of the two basis vectors. Both refinements yielded maximum
magnetic moment values 2.33(7) 𝜇𝐵 for 𝜏1 and 2.13 𝜇𝐵 for 𝜏2 lower
than the expected value for Nd3+ of 3.27 𝜇𝐵 , which however is not
unexpected for a sine-modulated structure. The magnetic moment value
agrees with the observed magnetic moment in the magnetization data
and the observed magnetic moment in Nd-metal. The 𝑅𝐹 factor for both
refinements is relatively large with 25.

The large 𝑅𝐹 value is partly due to the observation of the two
strongest magnetic peaks, which are quite separate from the other
reflections with respect to the measured intensities. Also, the smaller
intensity reflections seem to have systematically slightly higher inten-
sity. To extract integrated intensity, integration in an ellipsoid with
background subtraction from an outer ellipsoid was performed. The
resulting background subtraction sphere was homogeneous by visual
inspection but might underestimate the ‘‘true’’ background under the
peak. Again, the weak signal of the magnetic reflection leads to the
potential emphasis of small contributions to the extracted integrated
intensities. Based on the available information and data, the magnetic
structure of NdCuGa3 at 300 mK is a sine-modulated structure with a
propagation vector of (0.2, 0, 0) (see Fig. 8). The magnetic moment is
parallel to the propagation vector. A cycloidal magnetic structure fits
the data with comparable 𝑅𝐹 values but would have a larger moment
contribution along the 𝑐-direction, which would be in disagreement
with the observed anisotropy in the magnetization.

In a Kramer’s doublet system with a local moment behavior of
rare-earth intermetallic compounds and a lack of Kondo interaction, a
modulated magnetic structure with a constant amplitude or a commen-
surate magnetic structure is often the expected ground state. However,
recently an amplitude-modulated magnetic ground state (spin density
wave) is reported in NdCoGe3 with 𝜏 = (0.494, 0.0044, 0.385) at 1.8
K [15]. NdCuGa3 is an isostructural compound to NdCoGe3, showing a
sine-modulated structure as a ground state. In NdCoGe3, the modulated
wave vectors are in all three directions, unlike NdCuGa3, where the
modulated wave vector is confined in the tetragonal plane. Note that
no magnetic transition is observed below 𝑇𝑁 = 3.3 K down to 300 mK
in the single crystal neutron diffraction and 50 mK in the specific heat
measurements.
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3.4. Summary

In conclusion, we report the structural and magnetic properties
of NdCuGa3 using powder and single crystal X-ray diffraction, single
rystal neutron diffraction, magnetization, and specific heat measure-
ents. The crystal structure information obtained from single crystals

s presented in this study and confirms that NdCuGa3 crystallizes in the
etragonal BaNiSi3-type structure. The magnetic measurements suggest
hat the antiferromagnetic ground state is suppressed by the applied
agnetic field (𝜇𝑜𝐻 = 0.6 T), but a short-range (ferro)magnetic correla-

ions are developed upon higher applied magnetic fields. Neutron single
rystal diffraction study reveals the antiferromagnetic phase below
𝑁 = 3.3 K with the propagation vector 𝜏 = (0.2, 0, 0) and suggests
sine-modulated structure.
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