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A B S T R A C T

The structural and spectroscopic features of the EuAl3(BO3)4 individual skeletal microcrystals synthesized by a
melt solution method have been studied. Their infrared spectra taken from the as-grown microcrystal surfaces
mainly contain the lines of the rhombohedral modification of EuAl3(BO3)4 and additional peaks of its monoclinic
modification. TEM and X-ray diffraction studies confirm that these additional peaks in the IR spectra belong to
the monoclinic C2/c polytype of the EuAl3(BO3)4 compound. We are the first to demonstrate the presence of
coherent monoclinic domains in rhombohedral EuAl3(BO3)4 crystals by TEM. Cathodoluminance spectroscopy
shows that the microcrystals generate strong emission lines in the range 580–630 nm, and their intensities are
strongly influenced by the crystal orientation.

1. Introduction

In recent years, much attention has been paid to the study of rare
earth aluminum borates RM3(BO3)4 (R= rare earth atom, M=Al, Cr,
Fe, Ga). They can be used in many applications, such as nonlinear
optics, quantum electronics and laser technology [1,2], detectors and
transformers of the ionizing radiation [3], and promising scintillators
[4–7]. The radiation and chemical resistance of the aluminum borates,
their thermal stability, and high thermal conductivity are important for
practical applications [8]. The europium aluminum borate EuAl3(BO3)4
is a phosphor with high color rendition in the red spectral range [9] and
can be used as a promising material for LEDs [8,10].

Three crystal structures are known for the europium aluminum
borate. These are a rhombohedral structure with space group R32
(huntite structure) and two monoclinic structures, C2/c and C2 (see
Table 1). The rhombohedral phase was found to exist at lower tem-
peratures than those of the monoclinic modifications of EuAl3(BO3)4
[11–13].

The crystal structure of the EuAl3(BO3)4 rhombohedral phase is
shown in Fig. 1. Its main elements are EuO6 trigonal prisms; AlO6 oc-
tahedra; and two types of planar BO3 groups, i.e. equilateral triangles
with symmetry D3 and isosceles triangles with symmetry C2 [14]. These
structural elements form two types of alternating compositional layers
(Fig. 1b). Pairs of AlO6 octahedra form the layer of the first type. The
layer of the second type is composed of trigonal RO6 prisms and AlO6

octahedra. These structural elements in both layers are connected to
each other by BO3 triangles.

The three well-known crystalline structures of EuAl3(BO3)4 form a
family of polytypes. Each of them contains the aforementioned com-
positional layers in different stacking sequences (Belokoneva et al.
[15]). Based on the stacking sequences, we have derived the following
orientation relationships (OR) for these structures:
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Aluminum borate crystals are usually prepared from a melt solution
using various fluxes, such as K2Mo3O10 or a mixture of PbO and PbF2.
Then, the synthesized crystals contain Mo and Pb [16] impurities,
which negatively affect their optical properties and limit their applic-
ability [5]. We used a new melt solution technique and took precursors
free of molybdenum and lead as a flux [9]. As a result, we were able to
form aluminum borate crystals without undesired impurities.

In [17], the individual microcrystals synthesized by this method and
having different morphologies were investigated. There were crystals
with full faces and those with a symmetrical pyramidal cavity on the
upper face, so-called skeletal crystals. The spectral and structural
characteristics of the crystals of both types were shown to coincide.
According to Fourier transform infrared (FTIR) spectrometry, the
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microcrystals had a rhombohedral structure and contained domains of
another EuAl3(BO3)4 polytype modification regardless of their mor-
phology. Structural features in the form of a fringe contrast were ob-
served by transmission electron microscopy (TEM), which can also in-
dicate the presence of another phase in the rhombohedral matrix. Such
bands were observed in aluminum borates of a complex composition
[18,19]: these bands were supposed to be interchanging layers of
rhombohedral and monoclinic phases.

The purpose of this work is to study of individual EuAl3(BO3)4
skeletal microcrystals. The coexistence of two crystal phases is revealed
by high-resolution TEM (HRTEM), X-ray diffraction (XRD), FTIR spec-
troscopy, and cathodoluminance (CL) spectroscopy.

2. Experimental

The microcrystals were prepared by the method described in [9]. IR
reflection spectra were measured on Vertex 80v Fourier IR spectrometer
with a resolution of 2 cm−1. Reflection spectra were recorded from the
as-grown microcrystal surfaces. The sizes of the detected area were set
by means of the knife-edge aperture of a microscope. The reflection

spectrum of an aluminum mirror was used as a reference. The resulting
spectrum was obtained by division of the spectrum of a sample by the
mirror spectrum. CL spectra were measured on a JSM 6490 scanning
electron microscope equipped by a Gatan MonoCL3 CR system. The
measurements were made at 10 keV, the electron beam current was
about 0.1 nA, and the spectral resolution was about 0.5 nm.

The microstructure of the samples was studied by TEM on JEM-
100CX microscope. TITAN 80–300 aberration corrected transmission
electron microscope was used for HRTEM investigations. TEM samples
were prepared by means of a focused ion beam on a VERSA 3D dual
beam machine. Electron diffraction patterns were simulated using the
JEMS software package [20].

Single-crystal XRD was performed on Gemini-R diffractometer
(Oxford Diffraction, MoKα radiation, graphite monochromator, ω-
scanning). The processing of experimental data, including empirical
correction for the absorption of the measured intensities and the cal-
culation of the unit cell parameters, was performed with the
CrysAlisPro software.

Table 1
Lattice parameters of EuAl3(BO3)4 phases.

Crystal structure (space group) Unit cell parameters Ref.

R32 (155) a= 0.9312 nm, c= 0.7275 nm [11]
C2/c (15) a= 0.722 nm, b=0.9327 nm, c=1.1074 nm, β=103.17° [12]
C2 (5) a= 0.723 nm, b=0.9322 nm, c=1.6211 nm, β=90.72° [13]

Fig. 1. (a) Crystal structure of RAl3(BO3)4 with R32 space group. Constituent polyhedra are shown at the right side. B(1)O3 group is an equilateral triangle with
symmetry D3; B(2)O3 group is an isosceles triangle with symmetry C2. (b) Sequence of the compositional layers, CL1 and CL2, for R32 crystal structure.
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3. Results and Discussion

According to the XRD data [17], the synthesized EuAl3(BO3)4 mi-
crocrystals have the rhombohedral R32 structure. They have two main
orientations relative to the substrate: (i) a wide rectangular face
emerges on the surface (Fig. 2a, prismatic orientation), and (ii) crystals
are faceted in the form of hexagonal prisms, the basal plane of which is
parallel to the surface (Fig. 2b, basal orientation).

3.1. FTIR Spectroscopy

The IR reflection spectra of EuAl3(BO3)4 microcrystals were re-
corded in the range 600–1600 cm−1, which is typical for internal BeO
oscillations. The BeO bonds in the BO3 groups of EuAl3(BO3)4 lattice
are stronger than the bonding forces of these groups with a cation
sublattice. Therefore, the internal vibrations of BO3 ions can be dis-
tinguished by analyzing vibrational spectra.

In the IR spectra of the huntite-type RM3(BO3)4 compounds, the
following vibration modes of the BO3 groups can observed according to
factor-group analysis [21]: one band of symmetric valence vibrations ν1
(E); three bands of symmetric deformation vibrations ν2 (2A2+ E); and
four bands of asymmetric valence and deformation vibrations, ν3 and ν4
(A2+ 3E), respectively.

Fig. 3 shows the IR reflection spectra of EuAl3(BO3)4 microcrystals
from the as-grown faces of two orientations, namely, the basal

(FN=[0001]R32, Fig. 3a) and prismatic ones ( = < >FN 1210 R
¯ ¯

32,
Fig. 3b). In the first case, the reflection light has Е⊥с polarization,
where E and c are the electric field and c-axis directions, respectively.
The light is nonpolarized for the prismatic face. It means that the re-
flection spectra from almost all basal orientations are a combination of
E and A2 vibrational modes and resemble the absorption spectra of
randomly oriented crystals.

The inset in Fig. 3a schematically shows the as-grown surface of a
skeletal microcrystal of the basal orientation. The microcrystal has a
height of 70 μm and the cavity depth is 36 μm. The IR reflection spectra
from the basal plane was measured from the flat surface (area 1); the
surface of the microcrystal cavity (area 2); and the entire crystal sur-
face, including the flat region and the cavity (area 3). The identity of
these spectra indicates that the structure of the microcrystal does not
change through the entire depth of the crystal. The lower intensity of
the reflection spectra from areas 2 and 3 is due to the light scattering on
the stepped relief of the cavity surface. Since the cavity depth in a
microcrystal with prismatic orientation is insignificant, the reflection
spectrum was measured from the entire microcrystal surface (Fig. 3b).

A comparison of our data with the reflection spectra of isostructural
compounds [22–24] gives the following results:

The most intense wide reflection bands in the frequency range

~1200–1450 cm−1correspond to the asymmetric ν3 valence vibrations.
The bands in the range of 600–840 cm−1 are deformation vibrations ν4,
and ν2 [25]. The weak band at ~980 cm−1 corresponds to the sym-
metric ν1 valence vibration [21,26]. The two intense bands at ~1200
and ~1400 cm−1 within the stretching vibrations range ν3 were at-
tributed to the vibrational modes of two different BO3 groups of the
huntite structure having D3 and C2 local symmetry, respectively
[22,27,28]. Both bands have a distinct fine structure: 1228, 1244 and
1275 cm−1 for BO3 group with symmetry D3, and 1358 and 1400 cm−1

for that with symmetry C2. The doublet structure of the high-energy
band at 1400 cm−1 is similar to that observed in the reflection spectrum

Fig. 2. EuAl3(BO3)4 microcrystals: with (a) prismatic and (b) basal orientation of the as-grown face. Hatched rectangles indicate the position of cross sections.

Fig. 3. FTIR reflection spectra of the as-grown faces of EuAl3(BO3)4 micro-
crystals: (a) basal orientation FN=[0001]R32, and (b) prismatic orientation.
Insert in (a) shows the areas where three spectra were collected.
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of TbFe3(BO3)4 in the Е⊥с polarization, which is a consequence of its
splitting due to the low local symmetry of the BO3 triangle (C2) [22].
The observed fine band structure at 1200 cm−1, which is related to the
vibrations of BO3 groups with local symmetry D3, can be caused by the
Fermi resonance between the overtone of deformation vibration ν4 and
asymmetric valence vibration ν3. Both types of BO3 groups were shown
to participate in the formation of the lowest-energy ν4 vibration mode
[29]. This finding can cause the splitting of the band at 1200 cm−1 into
three components, which was observed in our spectra.

An important conclusion that can be derived from an analysis of
Fig. 3 is that the number of lines in these spectra is greater than that
allowed by factor-group analysis. Additional weak lines at 931, 1050
and 1307 cm−1 are observed, as in the IR absorption spectra of rhom-
bohedral EuAl3(BO3)4 and YAl3(BO3)4 macrocrystals several milli-
meters in size [26]. The authors of [26] suppose that these additional
absorption lines are associated with the presence of monoclinic do-
mains in the main R32 phase. In particular, the weak band at
1310 cm−1 is characteristic of the IR spectra of rare-earth borates with
space group C2/c. The band at 872 cm−1 in the reflection spectrum
from the microcrystal basal plane (Fig. 3a) has not been observed
earlier in the absorption spectrum of EuAl3(BO3)4. This line was ob-
served in the reflection spectrum of polarized light from the R32
YbAl3(BO3)4 compound and its origin was not discussed [24]. In gen-
eral, the presence of additional alien bands is often observed in the IR
spectra of rare-earth borates with a huntite structure [21,26,30,31].

Thus, the analysis of the IR reflection spectra permits us to assume
the presence of domains of the monoclinic phase in rhombohedral
EuAl3(BO3)4 microcrystals. To the best of our knowledge, the micro-
structures of EuAl3(BO3)4 crystals and other rear earth borates have not
been directly observed. The choice between two monoclinic modifica-
tions of europium aluminum borate is still an open question.

3.2. TEM Studies

Several lift-out cross section (CS) lamellas from the synthesized
aluminum borate crystals were prepared for TEM studies. The position
of the CSs is shown in Fig. 2a and b. The images of the microstructure
taken from four CSs and the corresponding electron diffraction patterns
(DP) are given in Fig. 4. A fringe contrast is seen to be a distinctive
feature of the microstructure in all four CSs: a system of parallel bands
going through the entire sample at a certain angle to its surface. Such a
contrast can correspond to the presumed monoclinic domains in the
rhombohedral matrix of EuAl3(BO3)4 microcrystal. The distance be-
tween the bands is different in various CSs of the microcrystal. They are

least densely arranged in CS1 and the average interband distance is
250 nm. For CS3 and CS2/CS4 this distance is ~60 and ~85 nm, re-
spectively.

The crystal structure of the domains is revealed from electron DPs.
The simulated DPs are calculated using the JEMS software package
based on the crystallographic data in Table 1. For an analysis of ex-
perimental DPs, combined stereographic projections are constructed for
the rhombohedral and monoclinic crystals according to ORs (see
Fig. 5).

The plane perpendicular to the long axis of the microcrystal (CS1 in
Fig. 2a) is the basal plane of the rhombohedral lattice with the normal

direction indices =FN [0001]R
¯

32, as follows from the DP in Fig. 4a.
According to the OR, this plane is conjugated to the plane with

=FN [101̄]C c2/ in the C2/2 lattice and to the plane with =FN [201̄]C2 in
the C2 lattice. The DPs calculated for these three planes coincide with
each other and we cannot conclude if more than one phase is present.

The plane parallel to CS2 has normal =FN [1010]R
¯

32 (Fig. 4b). The
additional weak reflections, which center the rectangular network from
the rhombohedral phase, correspond to the C2/2monoclinic phase with
the normal to the sample plane, as is seen from Fig. 5a. The DPs from
the planes in both monoclinic phases, which are conjugated to the

planes =FN [1100]R
¯

32 and [0110]R
¯

32 of the rhombohedral lattice, coin-
cide and do not contain additional reflections. These are planes with

=FN [23̄1]C c2/ and [231]С2/с of the C2/c phase. None of the conjugated
planes of C2 phase ([502]С2, [592]С2, and) contain additional spots in
accordance to Fig. 5b.

The diffraction from CS3 of the prismatic crystal (Fig. 4c) corre-

sponds to the plane with = < >FN 1210 R
¯ ¯

32 in the rhombohedral lattice.

The conjugated planes with FN=[211]C2/c, [010]C2/c and [211]C c
¯ ¯

2/ in
C2/c give coincident DPs with no additional reflections, as well as with

=FN [532]C
¯ ¯

2 and [532]C2. If the C2 phase was present in the sample,

the [010]C2 section conjugated with =FN [1210]R
¯ ¯

32 would contain ad-
ditional spots (see Fig. 5b). However, this is not the case.

The DP from CS4 also shows no extra spots and can be interpreted

either as a plane with the normal =FN [1100]R
¯

32 or as a conjugated

plane with =FN [231]C c
¯

2/ and [231]C2/c, as well as, 〈592〉C2 and
〈532〉C2 in the corresponding monoclinic modifications of EuAl3(BO3)4.
All simulated DPs from monoclinic phases contain no additional spots,
as observed in the experimental pattern.

Thus, based on an analysis of the DPs, the EuAl3(BO3)4 micro-
crystals with a rhombohedral lattice are found to contain monoclinic
C2/c phase domains.

Fig. 4. Microstructure of EuAl3(BO3)4 microcrystals in four different CSs with corresponding DP: (a), (b) =FN [1010]R
¯

32, (c) =FN [1210]R
¯ ¯

32, and (d) =FN [1100]R
¯

32.
DPs are indexed using both the rhombohedral (R32) and monoclinic (C2/c) lattices. The positions of CSs are schematically shown in Fig. 2.
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The habit planes of the microcrystals can be determined using the
electron diffraction data. The direction along which a crystal is elon-
gated is the normal to the basal plane [0001], and the prismatic faces

have a normal along the 〈 〉1210 R
¯ ¯

32 directions (Fig. 6). This habit corre-
sponds to that usually observed for rare-earth aluminum borate mac-
rocrystals [32].

Based on trace analysis of the bands (Fig. 4), we found that they lie
in the (101)R32 ∥ (001)C2/c plane, i.e., in the conjugation plane of the
compositional layers that are common for the R32 and C2/c lattices.
The scheme in Fig. 6 also shows that, for equidistant arrangement of
domains in the (101)R32 plane, the distance between their traces on
different crystal faces is different. This finding can explain our ob-
servation of different spacing between the monoclinic domains in the
microcrystals (see Fig. 4).

3.3. XRD Studies

The presence of the monoclinic phase was also confirmed by single-
crystal XRD studies. For this purpose, several crystals of the prismatic
and basal orientations were carefully detached from the substrate. All of
them were of good quality, i.e. transparent and without twins. The
parameters of the main phase, which is responsible for most observed
XRD peaks, coincide with the data reported for EuAl3(BO3)4: the space
group is R32, a=0.931–0.932 nm, and c=0.727–0.728 nm.

In addition to the reflections from the main phase, weak reflections
are observed (Fig. 7). The DP in Fig. 7a shows the section of the

Fig. 5. Combined stereographic projections of an EuAl3(BO3)4 crystal of rhombohedral R32 and (a) С2/c, and (b) С2 monoclinic lattices. Directions in rhombohedral
lattice are shown by four indexes. The poles in dashed boxes show additional reflections in DPs.

Fig. 6. Schematic view of the EuAl3(BO3)4 microcrystal habit. The crystal is

faceted by six prismatic ( = < >FN 1210 R
¯ ¯

32) and two basal (FN=[0001]R32)
planes. Lines on the faces denote the emergence of the monoclinic domain

boundaries. The crystal is sectioned to show the face with = < >FN 1010 R
¯

32.
Domain boundaries are parallel to (101)R32 plane. For simplicity, domains
boundaries are drawn at equal distances. The distances between the traces on
different faces are seen to be different.

Fig. 7. Sections of single crystal XRD data (a) =FN [1010]R
¯

32 and (b) one of the plane with = < >FN 1210 R
¯ ¯

32. Two weak reflections are shown in (a) with a relative
intensity ≈I I/ 180/11̄52 1̄72 .
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reciprocal space parallel to the (300)R32 plane of the rhombohedral
lattice. The analysis as in the case of the diffraction pattern of CS2
shows that the additional spots belong to the (202)C2/c plane of the
monoclinic phase with space group C2/c.

As can be seen in Fig. 7, the additional reflections have low in-
tensities and are only observed in the central part of the diffraction
pattern. This is due to a significant decrease in the scattering amplitude
as the diffraction angle increases. The calculated intensity ratio for the

reflections ( ⎟
⎞
⎠

152
¯

and ( ⎟
⎞
⎠

172
¯

is ≈I I/ 180/11̄52 1̄72 . It should be taken into

account that the main reflections in the DP are a superposition of re-
flections from two phases, i.e., rhombohedral and monoclinic, because
of the coherence of their conjugation.

XRD analysis shows that there are no additional reflections from the

C2 phase in all < >1210 R
¯ ¯

32 planes of the microcrystals (Fig. 7b). There-
fore, it confirms that only monoclinic C2/c phase domains are present
in the microcrystals. The fraction of this phase could not be adequately
estimated due to the very low intensity of superstructural reflections. It
is necessary to note that the structural analysis itself was not the subject
of our research; therefore, we did not perform structure refinement and
did not calculate the R-factor.

3.4. HRTEM Studies

We carried out an HRTEM study to demonstrate that the areas of
dark contrast in Fig. 4 correspond to monoclinic-phase domains. Some
HRTEM images from part of the sample containing a fringe contrast are
shown in Fig. 9. The areas that differ in contrast with respect to the
surrounded material are visible in all three images. They have a width
of 10–15 nm and completely coherent boundaries and no signs of de-
fects such as twins or misfit dislocations are revealed. The fast Fourier
transforms (FFTs) of the HRTEM images are also shown in Fig. 8. An
analysis of FFTs is the same as for all diffraction patterns. Similarly to
DPs in Fig. 4b, additional reflections appear in FFT pattern from area 2

of CS2 ( =FN [1010]R
¯

32, Fig. 8b). There are no additional reflections
from area 1 of the same sample. For the two remaining CSs, the FFT
patterns from the main crystal and the monoclinic phase coincide and
no additional reflections are expected to be observed in them. Thus,

area 2 is concluded to be a C2/c monoclinic domain in the rhombo-
hedral crystal. Taking into account the coherence of the interphase
boundary, the second-phase inclusions can be represented as regions
with an alternating order of compositional layers. The possibility of
coexistence of differently ordered borate polytypes and their coherence
was pointed out in [15], where this phenomenon was attributed to the
temperature gradient during crystallization.

Thus, using HRTEM investigations, we were the first to detect C2/c
monoclinic domains inside the rhombohedral matrix of EuAl3(BO3)4
skeletal microcrystals.

3.5. CL Spectroscopy

We carried out CL measurements of the synthesized microcrystals to
find their spectral characteristics. The CL spectra of the as-grown mi-
crocrystal surfaces (prismatic and basal faces), and the lift-out samples

with CS1 (FN=[0001]R32), CS2 ( =FN [1010]R
¯

32), and CS3
( =FN [1210]R

¯ ¯
32) were compared.

Two pairs of bands are most intense in the CL spectra (Fig. 9). They
correspond to the electron transitions in the Eu3+ ion with maxima at
591 and 596 nm (5D0→

7F1 transition) and 613 and 618 nm (5D0→
7F2

transition). The same bands were observed earlier in the photo-
luminescence spectra of full faced microcrystals and in the CL study of
skeletal microcrystals [9,17]. The intensity ratio for the peaks at 613
and 618 nm (~2:1) is equal for both as-grown surfaces and three CSs. In
contrast, the intensity ratio changes for the 5D0→

7F1 transition bands
depending on the orientation of the sample plane. For CS2 and CS4 and

the as-grown prismatic face ( =FN [1210]R
¯ ¯

32), the intensity ratio almost
coincides and is ~1.3. For the basal plane (both as-grown surface and
CS1) this ratio is ~2.6. The coincidence of the CL spectra of the as-
grown surfaces and CSs with the same crystallographic orientation
confirms the following conclusion drawn from FTIR spectroscopy data:
the microcrystals have a homogeneous structure.

The electron transitions between the 4fn states in rare earth R3+

ions are optically active and determine the composition of the lumi-
nescence spectra [33,34]. These transitions are parity forbidden and
can be partially allowed in the crystal field. The interaction energy of 4f
electrons with the crystal field is much larger than the spectral line

Fig. 8. HRTEM images and corresponding FFT patterns for the EuAl3(BO3)4 lift-out samples with (a) FN=[0001]R32, (b) =FN [1010]R
¯

32, and (c) =FN [1210]R
¯ ¯

32. The
areas of rhombohedral matrix (1) and monoclinic domain (2) are denoted in the images.
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widths of the 4fn transitions. Therefore, R3+ ions are very sensitive to
the nearest environment. When their local symmetry changes, the
spectral composition also changes. For example, the positions of the
main peaks in the photoluminescence spectra of Eu3+ ions in the
monoclinic α-phase and the orthorhombic β´-phase of Eu2(MoO4)3
differ by ~1 nm [35–37].

TEM data show that the number of traces from monoclinic domains
emerging to the crystal surface changes as a function of its orientation.
It could lead to different contributions to a CL signal from different
phases in a sample and, consequently, to changes in its spectral com-
position. Two types of spectral changes are possible: the appearance of
new lines and a change in the relative lines intensity. Analyzing the
spectra in Fig. 9, we should take into account the following two points.
Because of a weak signal intensity, the CL spectra were recorded using
wide spectrometer slits (0.5–1mm), which leads to a substantial in-
crease in the peak width (full width at half maximum is ~2.5–2.8 nm).
Such broadened peaks did not allow us to recognize small changes in
the positions of the CL maxima corresponding to the different crystal-
lographic modifications of EuAl3(BO3)4. Second, the assumption that
the monoclinic phase can contribute differently to luminescence de-
pending on the crystallographic orientation is only valid for the case
when the collected signal is excited in the limited volume comparable
with the monoclinic-domain size. The interaction volume for a CL
signal is several microns, which means that the amount of the phase
that contributes to the signal cannot depend on the sample orientation.
The coincidence of the CL spectra of the as-grown faces and CSs with
the same orientations confirms this conclusion.

Another possible explanation of the change in the spectral relative
intensity is the orientation dependence of the CL spectra. Based on
spectroscopic studies of the YPO4(Nd) and ZrSiO4 compounds, the au-
thors of [38] showed that the relative intensities of certain lumines-
cence bands are strongly influenced by the crystal orientation. There-
fore, we can conclude that the change in the relative intensities of the
591 and 595 nm lines in Fig. 9 is most likely to be due to the orientation
dependence of the CL spectra.

4. Conclusions

1. Using direct structural HRTEM studies, we were the first to show
that the additional lines in the IR spectra of EuAl3(BO3)4 micro-
crystals correspond to monoclinic domains of this phase.

2. Structural investigations confirmed that the domains have a C2/c
crystal structure and are coherently conjugated to the rhombohedral
lattice of the matrix along the (101)R32 plane, where the stacking
sequence of compositional layers changes in different polytypes
structure;

3. An orientation dependence of the relative CL line intensities is re-
vealed for EuAl3(BO3)4 microcrystals.

Data Availability

The raw/processed data required to reproduce these findings cannot
be shared at this time due to technical or time limitations. They can be
shared on demand.
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