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Incommensurate antiferromagnetism induced by a charge density wave
in the cubic phase of TbGe, g5
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Temperature dependencies of the electrical resistivity, magnetic susceptibility, and heat capacity have been
obtained in the cubic phase of TbGe, g5 (the AuCuj structure), synthesized at high pressure. The macroscopic
measurements indicate that a charge density wave is formed below 145 K and an antiferromagnetic ordering is
realized below 19 K. Hyperfine interaction data obtained with the time differential perturbed angular correlation
method with '''Cd probes inserted in the TbGe, g5 lattice suggest that the charge density wave is incommensurate
in the temperature region 19-145 K, but becomes commensurate below 19 K. The neutron diffraction reveals a
complex antiferromagnetic spiral structure in the magnetically ordered phase. We discuss relations between the
charge density wave and helical ordering in TbGe, g5 and TbPd;.
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I. INTRODUCTION

It has long been known that a one-dimensional metal is
inherently unstable with respect to charge or spin-density
waves [1-3]. Such instability, called Peierls instability, in one-
dimensional materials is often accompanied by the formation
of a charge density wave (CDW). Although our understand-
ing of the microscopic mechanism of CDW formation is
incomplete, simple models suggest that the low dimensionality
produces anisotropic Fermi surfaces with regions of low
curvature and high density of electron states, which favor a
CDW through the “nesting” mechanism. Since in the three-
dimensional case (3D) cubic intermetallic compounds are
usually isotropic, the likelihood of a CDW state is significantly
diminished, and the nesting mechanism leads to a CDW only
in a limited number of materials [4].

The cubic phase of TbGe, g5 studied in the present work is
arare example of such a compound. We will show that the for-
mation of CDW which sets in at 145 K influences almost all its
physical properties including an antiferromagnetic transition at
a still lower temperature of 19 K. The cubic phase of TbGe; g5
is metastable at normal conditions and can be synthesized only
at high pressures. The crystal structure is of the AuCus type
with the Pm3m space group (group number 221). Earlier,
cubic phases of YbGe,ss, TbGe,gss, and DyGe,qs of the
same AuCuj structure have been obtained and investigated
by the nuclear method of time-dependent perturbed angular
y v correlations (TDPAC) working on probe '''Cd nuclei
inserted at vacancies of the germanium sublattice at high
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temperatures (77-300 K) [5]. TDPAC spectroscopy examines
the local electric field gradient (EFG) and magnetic field at
the ''1Cd probe nucleus, which contain important information
on the physical properties of these compounds. In particular,
the pressure dependence of the characteristic quadrupolar
frequency vy in YbGe,gs indicates that the valence of Yb
changes from 2.46 to 2.89 with external pressure increasing
from zero to 8 GPa [5]. Unlike macroscopic techniques that
measure averaged quantities such as magnetization, resistivity,
etc., TDPAC is a microscopic method that can determine
local variations of magnetic moment and exchange. In the
present work, we apply the TDPAC spectroscopy and neutron
diffraction to the study of the cubic phase of TbGe; gs.

It is worth noting that at normal conditions the stoichiomet-
ric compound TbGe; crystallizes in another structure, which
is the orthorhombic base-centered one with the space group
Cmcm (group 63) [6]. At temperatures below Ty = 40 K,
it undergoes a transition to a magnetically ordered phase.
The magnetic ordering is different above and below the
characteristic temperature T, = 24 K. In the temperature
range T, < T < Ty, the magnetic structure is of complex
nature (incommensurate with multiple g vectors) and coexists
with the paramagnetic phase. Below 7., the magnetic structure
becomes commensurate with two Tb sublattices coupled
antiferromagnetically.

II. EXPERIMENT

Polycrystalline samples of TbGe, g5, TbGes;, and TbPd3
were synthesized at a pressure of 8 GPa as described in Ref. [7].
High pressure was produced in the device of “toroid” type [8].
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For synthesis we used a mixture of Tb (chemical purity 99.9%)
and Ge (chemical purity 99.999%) or Pd (chemical purity
99.99%). The crystal structure of samples was examined by
x-ray diffraction (XRD). Measurements were performed at
room temperature with the diffractometer STOE IPDS-II using
Mo-K,, radiation. Data on magnetization were obtained using
a SQUID magnetometer. Measurements of the heat capacity
were carried out with a Quantum Design PPMS instrument.
The electric resistance was measured by the standard four
contact method (details are given in Ref. [9]).

The parameters of hyperfine interactions in the TDPAC
method were obtained with radioactive !''In/!''Cd nuclei as
nuclear probes. The parent isotope '''In with high specific
activity was obtained using the ' Ag(a,2n) '''In reaction by
irradiating a silver foil in the 32 MeV « beam at the Nuclear
Physics Institute cyclotron (Moscow State University). Nu-
clear "''In/'""'Cd probes were inserted in the TbGe, g5 lattice
under high pressure and temperature [10]. The '''In half-life
is 2.83 d. The intermediate 245 keV state has a spin I = 5/2,
electric quadrupole moment Q = 40.83(13) b, g factor gy
= —0.306, and a half-life of 85 ns [11]. The precession
of quadrupolar and magnetic moments of the intermediate
245 keV state in TbGe, g5 was registered by means of the time
anisotropy of the y y cascade 171-245 keV.

Angle correlations are characterized by the perturbation
factor Gy (t) (k =2, 4, ...). The time anisotropy function
R(t) is related with the perturbation factor Gy, (f), R(t) =
—A202G(t), where O, ~ 0.80 is the solid-angle correc-
tion [12], and Ay, = —0.18 is the unperturbed angular
correlation coefficient. The function R(f) is measured by
recording the delayed coincidence spectra N(w/2,t) and
N(m,t) at time ¢ and at angles 7 /2 and 7 between detectors:
R(t) = —2[N(m,t) — N(t/2,1)]/[N(,t) + 2N ( /2,1)]. The
TDPAC measurements were carried out using a four-detector
spectrometer [13]. For low temperatures, we used an optical
four-window cryostat JANIS (model SHI-950-5). Experimen-
tal data were processed with the DEPACK program [14].

Neutron powder diffraction measurements were recorded
at room and 7 = 10 K temperatures on the DN-12 diffrac-
tometer [15] at the IBR-2 high-flux pulsed reactor (FLNP
JINR, Dubna, Russia). Diffraction patterns were collected at
scattering angle 20 = 90° and 45.5° with resolutions Ad /d ~
0.015 and 0.022, correspondingly. The low temperature was
achieved with a closed-cycle helium cryostat. The exposition
time for a one pattern record was about 2 hours. Neutron
diffraction patterns were analyzed with the Rietveld method
using the FULLPROF program [16].

III. RESULTS
A. Macroscopic measurements

Powder x-ray diffraction has confirmed that all samples of
TbGe, g5 are cubic (the AuCus type) with the space group
Pm3m and the lattice parameter consistent with the literature
data [5] (a = 4.287(4) A at room temperture). The AuCus
structure can be viewed as a framework of Geg octahedra
sharing corners with the large Tb atoms in the interstitials
between octahedra. In contrast to TbGe,gs, stoichiometric

PHYSICAL REVIEW B 92, 104426 (2015)

0.20 — 30
25
0.15
20 ~
fam} )
2 5
o~ 0.10 15 3
5 €
X 10 ‘.‘}{
0.05
5
0.00 . T . . . 0
0 50 100 150 200 250 300

T(K)

FIG. 1. (Color online) x and y !
the range 2-300 K for TbGe, 5.

as a function of temperature in

samples of TbGes, along with the cubic fraction contain 10%
of the orthorhombic phase stable at normal conditions.

The magnetic susceptibility x and the inverse susceptibility
1/x(T) of TbGe,gs measured at normal pressure in the
temperature range from 2 to 300 K are shown in Fig. 1. The
plot for x clearly demonstrates a characteristic peculiarity at
Ty = 19 K, indicating an antiferromagnetic ordering below
this temperature. From the x -1 dependence, we find the Curie-
Weiss temperature ® = —46 K and the effective magnetic
moment iess = 9.65 wp/f.u. consistent with the trivalent con-
figuration of the Tb*™ free ion (1 = 9.72 wp). The difference
between the inverse susceptibilities, i.e., x 7! — nglw where x
refers to experimental data and ycw to the Curie-Weiss law,
plotted in Fig. 2 as a function of temperature, however, clearly
demonstarates that y deviates from the Curie-Weiss law below
the characteristic temperature Tcpw = 145 K.

Temperature dependencies of electric resistivity for
TbGe; g5 and TbGes are shown in Fig. 3. For TbGe, g5, we
reproduce two resistivity plots measured at normal pressure
and P = 0.9 GPa. One sees that the typical metallic linear
dependence of resistivity observed at high temperatures in
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FIG. 2. (Color online) Difference between the experimental data
for x ~! and the Curie-Weiss fit ( XE\;/) for TbGe, gs.
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FIG. 3. (Color online) Resistivity of TbGe; and TbGe,gs vs
temperature. The red and blue dots represent data for TbGe, g5 for
different external pressures (see text for details), while the black dots
for TbGe;.

all plots below a certain temperature Tcpw (marked by short
vertical arrow) demonstrates a humplike peculiarity with a flat
region around 7Tcpw. Conventionally, the peak in the curve
of logarithmic derivative of electrical resistivity (In p) with
respect to reciprocal temperature 1/ 7 ,i.e.,d[In p(T)]/d(1/T)
versus T, is used to define the character temperature of
the Peierls transition [17]. By applying the same method,
we determined the transition temperatures Tcpw, as shown
in Fig. 3. Inspection of Fig. 3 reveals that Tcpw decreases
with pressure (compare two plots for TbGe; gs) and increases
with decreasing of the number of vacancies (compare plots
for TbGe,gs and TbGe;). High sensitivity of Tcpw to any
(anisotropic) changes in the lattice parameters of the material,
for example, to external pressure or vacancies is usually con-
sidered as a result of electron-phonon interactions and Fermi
surface nesting [17,18]. With further temperature lowering,
the Tepw plateau in all plots is replaced with a rapid drop of
electric resistivity. Notice, however, that the peculiarity related
with the antiferromagnetic ordering is observed at the same
temperature 7y = 19 K in all plots indicating that the Néel
temperature is independent of the number of defects.

Heat capacity of TbGe,gs at atmospheric pressure is
given in Fig. 4 (blue dots). The experimental data have
been approximated by Debyes law (red line) with Debyes
temperature ® p = 205 K. Comparison between the two plots
reveals two regions of discrepancy. First region corresponds to
temperatures around Tcpw (shown also by arrow in Fig. 4),
while the second to low temperatures around Ty. At Ty,
we observe the A anomaly, which once again points out to
the antiferromagnetic ordering. The excess (above the Debye
law) values of heat capacity at Tcpw and Ty are ACcpw =
2.26 J/mol K and ACy = 21.95 J/mol K, correspondingly.
By integrating the temperature dependence of C/T around
Tcepw (see the inset of Fig. 4), we find that the entropy change
at the CDW transition is 0.5 J/mol K. The total magnetic
entropy change is AS = 22.5 J/mol K, which agrees well
with the value of R In(2J + 1) = 21.33 J/mol K for the free
Tb** ion having J = 6.
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FIG. 4. (Color online) Heat capacity vs temperature (blue dots)
and Debyes law approximation with ®, = 205 K (red line). (Inset)
C/T vsT.

We thus conclude that the high-temperature Tcpw anomaly
clearly and consistently manifests itself in plots of electric
resistance and heat capacity. Also, the temperature dependence
of the magnetic susceptibility starts to deviate from the
Curie-Weiss law below Tcpw. Moreover, the character of the
temperature peculiarity in heat capacity and electric resistivity
data allows us to identify Tcpw as the onset of the formation of
a charge density wave. The jump in heat capacity ACcpw =
2.26 J/mol K and the entropy change AS = 0.5 J/mol K
associated with the CDW transition, are very close to that
found in the cubic compound La3;Co4Sn;3, which exhibits a
CDW transition at 152 K [19].

B. TDPAC (local) measurements

Earlier, we have shown that probed ions '''In/!'''Cd
inserted in TbGe,gs occupy germanium lattice sites [5].
Inserted '''In/'"'Cd ions keep the host site 4/mmm point
symmetry, which being lower than the cubic symmetry, allows
for nonzero electric field gradient (EFG) V,, [20,21] with the
gradient asymmetry parameter n = (V,, — V,,)/ V.. = 0. The
resultant TDPAC spectra R(t) from the '''In/'''Cd probes
in TbGe; g5 measured at temperatures 30-300 K and normal
pressure are given in Fig. 5.

At room temperature (upper panels of Fig. 5), the spectrum
is consistent with the single quadrupolar frequency vy =
37.5(5) MHz [EFG V,, = hvg/eQ = 1.87(3) 10" V/sm?]
and 1 = 0.2(1). The obtained quadrupole frequency is in
agreement with the value of v reported in Ref. [5]. The refined
value of n differs from zero probably due to Ge vacancies
present in the lattice. At 7 = 50 K, the best fit is obtained
with the single quadrupolar frequency vy = 41(1) MHz and
n = 0.25(2). From the Fourier transformation of spectra we
notice a broadening of frequency distribution at temperatures
below 160 K (see Fig. 5). The temperature evolution of the
quadrupolar frequency vy is shown in Fig. 6. There are
two very different dependencies: with temperatures above
and below Ty. The antiferromagnetic region (T < Ty) will
be discussed later. In the paramagnetic phase (T > Ty), vg
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FIG. 5. (Color online) TDPAC spectra of '''Cd probes in
TbGe, g5 in the temperature range 30-300 K. Left panels give the
angular anisotropic functions R(¢) and their fits, right panels represent
Fourier transforms of R(¢) with resolved quadrupolar frequencies.

increases with temperature lowering with the slope —0.015 +
0.002 MHz/K obtained from the 22-300 K data interpolation.
Such behavior of v is typical for f-electron compounds in
the magnetically disordered phase [22,23].

Below the Néel temperature T, the magnetic moments of
terbium order and the conduction electrons become polarized.
This results in a polarization of the probe spin density, leading
to a nonzero magnetic field at !''In/""'Cd nuclei. As a result,
the ''In/!"1Cd probes experience both hyperfine magnetic and

&.

40

v (MHzZ)

10+ b

30 40 50 60
T (K)

FIG. 6. (Color online) The quadrupole frequency vy as a func-
tion of temperature in the range 4-50 K. The hatched interval marks
the onset of antiferromagnetic-paramagnetic transition.
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FIG. 7. (Color online) TDPAC spectra R(t) of '''Cd probes in
TbGe, g5 and their fits (red lines) in the temperature range 4-22 K.

electric quadrupole interactions. The corresponding TDPAC
spectra of TbGe,; g5 in the antiferromagnetic phase are given
in Fig. 7.

Clearly, the spectra are very different from those in the
paramagnetic phase (compare with Fig. 5). In particular, the
4 K spectrum has been fit with two quadrupolar frequencies
vo1 = 18(1), vgr = 11(1) MHz and two Larmor precession
frequencies vz, = 6(1), vz, = 10(1) MHz at '"'In/"''Cd
nuclei. Two Larmor precession frequencies correspond to the
hyperfine magnetic fields Bysi = hvy/guy = 2.6(4) T and
Bjrp =4.3(4) T. These two distinct sets of frequencies and
fields are due to signals from two nonequivalent probe ions.
From the TDPAC spectrum, we obtain that their occupation
ratio is approximately 1:2. Two hyperfine magnetic fields
appear to be almost temperature independent, while the
quadrupolar frequencies vy and vy, decrease with temper-
ature rising albeit with different rate and at 17 K, in the
vicinity of the transition to the magnetically disordered phase,
become equal, i.e., vg| & v, = 7(1) MHz. The situation is
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FIG. 8. (Color online) Crystallographic structure of TbGe, g5 in
the antiferromagnetic state with magnetically and electronically
nonequivalent Ge sites. Large spheres represent Tb atoms, small
spheres Ge atoms. Electronically nonequivalent Ge sites are shown
by different colors, magnetically nonequivalent by different arrows.

illustrated in Fig. 6. The evolution of hyperfine magnetic
fields indicates that formerly equivalent germanium sites (i.e.,
above Ty) become magnetically nonequivalent below Ty,
Fig. 8. Electronic nonequivalence also sets in below Ty in
the form of two distinct quadrupole frequencies and increases
with temperature lowering, Fig. 6. At 22 K, the quadrupole
frequency changes discontinuously to the paramagnetic value.
Such a suppression of quadrupolar frequency at the magnetic
ordering has been observed earlier in Laves phases AFe;
(A ="7ZrY,Lu) [24].

Frequency broadening observable for TDPAC spectra be-
low Tcpw = 145 K and the existence of only one quadrupole
frequency indicate that the charge density wave formed
below Tcpw is incommensurate, i.e., it is characterized by
a propagation vector, which is incommensurate in respect to
the TbGe, gs crystal lattice. The appearance of two distinct
quadrupole frequencies below Ty allows us to suggest that
the magnetic ordering is accompanied by a transition from
incommensurate to commensurate CDW structure [25,26].

C. Neutron diffraction

To further refine the magnetic order in the low-temperature
phase, we have performed neutron diffraction of TbGe; gs
samples. Diffraction patterns have been measured at two
temperatures: 10 K (below Ty) and room temperature. The
room-temperature powder diffraction pattern given in Fig. 9
has confirmed the Pm3m cubic structure (a =4.287 A)
resolved earlier by x-ray diffraction data [5]. Figure 10
shows the 10-K neutron diffraction pattern obtained in the
magnetically ordered phase of TbGe,gs. First, no change
of the cubic structure has been detected [a = 4.280(2) A at
10 K] and no magnetic contributions to nuclear peaks have
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FIG. 9. (Color online) Refined neutron powder diffraction pat-
tern of TbGe, g5 at 300 K.

been found. Secondly, the appearance of numerous magnetic
superlattice Bragg peaks [see Fig. 10] at this temperature
indicates a complicated antiferromagnetic ordering. The best
fit to the 10-K neutron pattern has been achieved for the
incommensurate antiferromagnetic spiral spin configuration of
Tb sublattice with the propagation vector k = 2 /a(0.5,0,£,),
where &, = 0.160(1). The spiral period of this structure is
26.8 A and the magnetic moment of Tb ions is 7.8(5) upg. No
magnetic reflections from the germanium sublattice have been
detected probably because of the smallness of the induced
polarization. Note that the '''Cd-TDPAC method also finds
that the induced spin polarization of the germanium sublattice
is quite small.

IV. DISCUSSION

Earlier, we have suggested a two-stage scenario of phase
transformations in TbGe; gs: (1) CDW formation at 145 K with
incommensurate propagation vector, which persists down to
the temperature Ty = 19 K, (2) antiferromagnetic ordering
at Ty, below which the CDW becomes commensurate.
Unfortunately, in the literature there are no examples of CDW
formation in compounds with the AuCus cubic structure. In
the absence of detailed theoretical consideration, we cannot
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FIG. 10. (Color online) Refined neutron powder diffraction pat-
tern of TbGe, g5 obtained at 10 K in the magnetically ordered state.
(a) Data for 1 <d < 5 and (b) data for 4 < d < 10. The (0,0,1)
and (1,0,1) peaks are shown in both panels for comparison of their
intensities.
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describe fully the nature of CDW in TbGe; gs. Nevertheless,
CDW has been detected in a number of other cubic structures.
For example, in cubic Laves structures, CDW has been found
in superconductors ZrV, and HfV, [27], where its formation
was related with the nesting of Fermi surface with vector
q || [100]. In the cubic compound Sr3IrsSn;3, the formation
of CDW was accompanied with a structural phase transition
and doubling of the lattice constant [28]. It has been shown that
the Fermi surface of Sr3IrsSnis has small curvature regions,
which apparently favors the nesting mechanism [28]. Nesting
also gives rise to CDW in CuV,S, with a cubic spinel structure
[29]. In the last two examples, lowering of space symmetry
takes place below the CDW formation temperature.

On the other hand, numerous germanium lattice vacancies
in TbGe, g5 can play a considerable role in CDW formation.
In Ref. [30], it has been shown that point defects could act as
nucleation centers for CDW, forming pinned CDW domains
separated by atomically abrupt charge boundaries. From this
point of view, the dependence of T¢pyw on the number of vacan-
cies deduced from the temperature plots of electric resistivity
(Fig. 3) is consistent with the CDW pinning mechanism in
TbGe, g5 [31]. Notice that the application of high pressure on
TbGe, g5 suppresses the CDW formation temperature, Fig. 3.
It is also worth noting that in the orthorhombic base-centered
structure of the stoichiometric compound TbGe; in the
absence of germanium vacancies, no CDW has been reported
[6]. There, however, an incommensurate to commensurate
sequence in magnetic ordering takes place [6].

We believe that the formation of CDW in the cubic phase of
TbGe, g5 gives rise to a spiral antiferromagnetic spin structure
in the ordered state. Modulated atomic displacements, which
most likely occur along the [001] direction, are consistent
with the nonzero anisotropic gradient parameter n and lead to
a local (hidden) loss of the inversion center and appearance of
the antisymmetric Dzyaloshinskii-Moria exchange interaction
[32-34]. This interaction in turn stabilizes the spiral structure
of terbium magnetic moments.

For a better understanding of physical mechanisms in
TbGe; g5, we have synthesized and studied TbPd3 [35], which
to the best of our knowledge is the only cubic compound
with the same AuCuj structure and incommensurate magnetic
ordering at Ty. (The Néel temperature varies in the range
2.5-4 K depending on the experimental measurements.) The
magnetic order in TbPdj is very complicated and the authors of
Ref. [35] give two possible structures: helical or sinusoidally
modulated arrangement of the ordered magnetic moments
with the wave vector iél for the Tb sublattice and iéz for the
induce magnetism of the Pd sublattice. It has been found that
the induced moments of Pd are relatively large [35]. Note
that an induced magnetic ordering exists also in TbGe, s,
although the small values of hyperfine magnetic fields in two
magnetically nonequivalent germanium sites indicate that their
magnetic moments are small. This is the main reason why the
induced magnetic order is not visible in neutron diffraction,
see Fig. 10. However, TDPAC spectra and theoretical analysis
of Ref. [23] permit us to identify their arrangement [1((By 1)
and o (Byr2)] as orthogonal-antiferromagnetic with the wave
vector k of the Tb sublattice. Such nontrivial magnetic behavior
of both compounds raises a question on possible similarities
between them including a CDW formation. CDW is observed
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FIG. 11. (Color online) Temperature dependence of the resistiv-
ity of TbPds;.

in TbGe; g5, but so far no experimental evidence has been
given for the existence of CDW in TbPd;. To clarify this
question, we have synthesized TbPd; [the AuCu; cubic
structure, a = 4.090(6) A] and measured its electric resistivity,
shown in Fig. 11. One clearly sees two anomalies: the first
is at the temperature Tcpw = 14.3 K, and the second is at
Tn = 4.3 K. The second peculiarity related with the onset of
the antiferromagnetic ordering, is in agreement with data of
Ref. [35]. The Tecpw anomaly in TbPds represents a steep rise
of resistivity, which is expected to occur when CDW is formed.
This supports our conclusion on the significant role of CDW
in formation of spiral magnetic structures in centrosymmetric
cubic compounds.

V. CONCLUSIONS

We have synthesized the cubic phase (the AuCujs structure)
of TbGe,gs at high pressure and measured its magnetic
susceptibility, electric resistivity, heat capacity, and TDPAC
spectra from the '''In/'''Cd nuclear probes inserted in
sites of the germanium sublattice, Figs. 1-7. In addition,
neutron diffraction measurements at 300 and 10 K have been
performed, see Figs. 9 and 10, respectively. We have observed
a charge density wave formation at the temperature Tcpw =
145 K and antiferromagnetic ordering to spiral structure
at Ty = 19 K. From TDPAC data analysis, it follows that
CDW is incommensurate above Ty but becomes commen-
surate below this temperature. In the magnetically ordered
phase, we have resolved two nonequivalent arrangements
of induced magnetic moments of '''Cd probes. The two
hyperfine fields, Bys; =2.6(4) T and Bjp =4.3(4) T, are
orthogonal to each other with the 1:2 probe occupation
ratio. The magnetic diffraction peaks have been indexed with
a propagation vector k = 2w /a(0.5,0,0.160) indicating an
incommensurate antiferromagnetic helimagnetic structure. To
confirm the relation between CDW and spiral magnetic order
in centrosymmetric cubic compounds, we have measured the
temperature dependence of resistivity for TbPds;, which is
crystallized in the same AuCuj structure and undergoes a
transition to an incommensurate magnetic phase at Ty =
4.3 K. The resistivity plot (Fig. 11) for TbPds clearly
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demonstrates the charge density wave anomaly at Tepw =
14.3 K. From our data we conclude that CDW can lead to a
hidden symmetry lowering with suppression of the inversion
symmetry and appearance of the magnetic antisymmetric
Dzyaloshinskii-Moriya interaction. In the future, we plan a
more detailed study of TbGe; g5 aiming at the relation between
the CDW suppression by pressure and magnetic ordering.
Also, the hidden symmetry lowering in TbGe, gs should be
further investigated at low temperature by refinement of its
crystallographic structure.
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