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High-pressure and high-temperature studies have been carried out on the alkali metal-intercalated fullerene
system RbgCg¢ by performing x-ray diffraction (XRD), x-ray absorption, and Raman spectroscopy measure-
ments. All of these techniques allow the obtaining of complementary information on the high-pressure behav-
ior and evolution of the studied system. In particular, the occurrence of a reversible transition has been clearly
identified at around 35 GPa both at 600 K and at room temperature by XRD and Raman spectroscopy,
respectively. The XRD data show that the high-pressure phase is compatible with a hexagonal unit-cell struc-
ture with a=8.360(2) A and c=14.830(7) A at 43 GPa and 600 K. In correspondence with such transition, the
Raman spectra exhibit an abrupt change in the frequency of the normal vibrations. By coupling the information
obtained with the different experimental techniques, we suggest that the high-pressure structural transition is
accompanied by the formation of two-dimensional polymers of Cgp.
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I. INTRODUCTION

In the last two decades, the study of crystalline Cg and its
solid compounds has attracted much attention due to the
great variety of physical properties observed in these systems
both at ambient and extreme conditions of pressure.!”
Three-dimensional polymerized Cg, structures obtained at
high-pressure (HP) and high- temperature (HT) conditions®
have been especially remarked for their exceptional me-
chanical properties.>~® On the other hand, high superconduct-
ing critical temperatures have been found for various ful-
lerides with the M;Cqy (where M is alkali metal)
stoichiometry."?-!! Therefore, the exploration of the P-T
phase diagram of alkali metal—intercalated fullerenes is of
particular interest and it is the leading motivation of this
work. Here, we propose the synthesis of high-dimensional
polymerized Cg, structures starting from the body-centered
cubic heavy alkali metal-intercalated fullerenes RbsCg, in
order to obtain new materials that exhibit both a high hard-
ness and superconducting properties. In fact, it is well known
that the presence of heavy alkali ions can catalyze the sp>
—ssp> transition,'>!3 with the application of HP conditions.
These new materials, which could consist of polymerized
Cgo molecules connected through small carbon nanocages
that have a partial sp> character, are expected to exhibit a
high electron-phonon coupling parameter responsible for su-
perconductivity, as observed in sp* Si clathrates.'4-17

We have recently shown that the heavy alkali metal—
intercalated fullerene compound CsqCgy displays an excep-
tional structural stability under high pressures (up to 45
GPa).!8 In particular, we have observed that the intercalation
of Cs atoms in the Cg, crystalline structure allows one to
preserve the Cqy molecule up to a pressure value twice as
large as the amorphization pressure of pristine Cg. In addi-
tion, we have demonstrated that the slight deformation of the
Cgo molecule!® progressively increases under pressure in
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M¢Cgo (M=Rb, Cs).?" In the case of Rb intercalation, the Cg
pressure-induced deformation was found to be more impor-
tant than for Cs intercalation, which suggests that the pres-
sure evolutions of the host-guest interactions for the two ful-
lerides are slightly different.

We have then performed an accurate study on the evolu-
tion of the RbgCg, system, under HP and HT conditions, in
order to verify the occurrence of phase transitions leading to
the formation of new structures consisting of high-
dimensional Cg, polymers. Additionally, the study of the HP
stability of RbsCygp, compared to that of both pristine Cg, and
CsCgp, Will allow us to better understand the implication of
ionic interactions and of the pressure-induced deformation of
the Cyy molecule on the structural stability of these systems.
X-ray diffraction (XRD), x-ray absorption (XAS), and Ra-
man spectroscopy have been used to explore the HP behavior
of both the long range and the local structure of the system.

II. EXPERIMENTAL DETAILS

RbeCgyy powder compounds were prepared by mixing stoi-
chiometric amounts of Cg, (99.95+% purity) with Rb
(99.98% purity) in an inert atmosphere. The final reaction
was obtained by annealing the mixed powder in a sealed
quartz tube at 500 K for a month. The good quality of the
sample was checked by XRD and was reported in Ref. 20.
HP-HT XRD and XAS experiments were performed at the
European Synchrotron Radiation Facility (ESRF, Grenoble,
France) by using diamond anvil cells with the x-ray beam
traversing two diamonds of 450 um culet and 2.5 mm
height.

Energy dispersive XAS measurements were performed at
the insertion device ID24 beamline?'?? in transmission ge-
ometry. A curved Si(111) crystal polychromator coupled to
two undulators through a Kirkpatrick-Baez optical system
horizontally focused the beam to 10 wm full width at half

©2008 The American Physical Society


http://dx.doi.org/10.1103/PhysRevB.77.205433

POLONI et al.

maximum (FWHM). A Si-coated mirror was used to verti-
cally refocus the beam down to 10 um FWHM.

Angular dispersive XRD experiments were performed at
the insertion device ID27 beamline®? by angle-resolved mea-
surements. Monochromatic beams with wavelengths A
=0.3738 A and A=0.2647 A for HT and room temperature
(RT) measurements, respectively, were selected by using a
Si(111) monochromator and focused on the sample by using
multilayer mirrors in the Kirkpatrick-Baez geometry. The fo-
cal spot size was 7X7 um? (FWHM). The diffraction pat-
terns were recorded on a fast large area scanning MAR345
image plate and were analyzed by using the FIT2D (Ref. 24)
software package. The sample to detector distance and the
image plate tilt angles were precisely calibrated by using a
silicon standard located at the sample position.

HP and RT Raman measurements were recorded by using
a Jobin Yvon HR-800 LabRAM spectrometer with double-
notch filtering and an air cooled charge-coupled device de-
tector (ENS, Lyon). The spectrometer was used in the back-
scattering geometry. The laser beam (514.5 nm exciting lines
of an Ar* laser) was focused down to a 2 um spot on the
sample and the backscattered light was collected through the
same objective. High resolution spectra (~0.5 cm™!) have
been collected at RT. Due to the unavoidable backward scat-
tering through the diamond of the high-pressure cell, we did
not collect data in the frequency shift region around
1332 cm™! because it was covered by the very strong dia-
mond peak. The optimum laser power was found to be 5
mW, which was directly measured before the high-pressure
cell.

For all of the experiments, the pressure was measured in
situ before and after each measurement by using the R1 fluo-
rescence emission of a ruby chip® placed into the gasket
hole. We used LiF as the pressure transmitting medium for
the HP-HT XRD measurements and NaCl for the HP-RT
XRD and Raman spectroscopy measurements. No pressure
transmitting medium was used during the XAS measure-
ments in order to provide a more suitable sample thickness
for a good signal-to-noise ratio.

The HT conditions for the XAS and XRD experiments
were achieved by external resistive heating and the tempera-
ture was measured by using a thermocouple placed on the
back of one diamond. For the HP-HT XAS and XRD experi-
ments we used a Re gasket with a 100 um diameter hole,
while for the HP-RT temperature Raman measurements we
used a stainless steel gasket with a 100 wm diameter hole.

III. EXPERIMENTAL RESULTS
A. X-ray diffraction

At ambient conditions, the RbgCgq, system exhibits a

body-centered cubic (bcc) structure (Im3 space group)?®?’
wherein the fullerene molecules are centered on bcc Bravais
lattice sites and the alkali metal atoms occupy all of the 12
available tetrahedral sites of the host lattice. At RT and am-
bient pressure (AP), the value of the lattice parameter of the
RbgCg system (a=11.54+0.2 A) obtained from our XRD
analysis is in agreement with that reported in the
literature.6-28
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FIG. 1. Upper panel: HP-RT XRD patterns of RbsCg, and NaCl
(used as the pressure transmitting medium), normalized for acqui-
sition time and collected at A=0.2647 A. The Bl — B2 phase tran-
sition of NaCl is also observed at around 39 GPa (Ref. 44). Lower
panel: HT (600 K) and HP XRD patterns of RbgCgy and LiF (used
as the pressure transmitting medium), normalized to LiF(111) Bragg
reflection intensity and collected at A=0.3738 A. All data are re-
ported without background subtraction. All Bragg reflections asso-
ciated with the high-pressure phase are indicated by the vertical
arrows in the XRD pattern collected at 43 GPa.

We studied the evolution of the solid structure of RbgCgq
as a function of pressure both at HT (600 K) and at RT. We
performed XRD measurements at RT and HT (600 K) in the
pressure range [AP:49.5] GPa and [7:43] GPa, respectively.
The XRD patterns were collected after each pressure in-
crease by about 1.5 GPa. In Fig. 1, we report some selected
XRD patterns as a function of pressure at room temperature
(upper panel) and at 600 K (lower panel).

The data collected at RT as a function of pressure show a
reversible discontinuity in the width of the Bragg reflections
starting from 45.6 GPa, preventing us to establish the nature
of the structural changes occurring in that pressure range.
The data set collected at 600 K displays a clear first order
phase transition of RbsCy, toward a lower-symmetry struc-
ture corresponding to the appearance of additional Bragg re-
flections, starting at around 35 GPa. We observe that the
transition is accompanied by an increase in the background
intensity that could be associated with the presence of struc-
tural disorder in the high-pressure phase. At 43 GPa, the
highest measured pressure, the phase transition was com-
plete.
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FIG. 2. XRD data collected on RbsCg at 600 K, from the high-
est measured pressure (43 GPa) down to 32 GPa during pressure
release. The observed transition is reversible and the cubic phase is
back at 32 GPa. The data are normalized to the LiF(111) Bragg
reflection intensity.

Two different experiments were performed to study the
transition’s reversibility dependence on the thermodynamic
path. In the first experiment, the pressure was released at a
high temperature and the sample at AP was then cooled
down to RT. In the second experiment, the temperature was
decreased to RT at HP and then the pressure was released to
AP.

In both experiments, the transition was observed to be
reversible but with different hysteresis ranges. The body-
centered cubic phase was back at 32 GPa and at 11 GPa in
the former and latter cases, respectively. The patterns col-
lected during the pressure release performed at 600 K are
shown in Fig. 2.

Data were analyzed by using the FULLPROF package? be-
fore and after the phase transition. The unit-cell parameters
and profile shape parameters were independently fitted by
using the Le Bail method. A dichotomy method was em-
ployed for indexing the powder diffraction pattern after the
transition by using the DICVOL program.*° The new structural
phase of RbsCg, was found to be compatible with a hexago-
nal unit-cell structure. Among the different solutions, only
the hexagonal cell was found to be compatible with a net-
work built of C4y molecules. The resulting lattice parameters
at 43 GPa and 600 K are a=8360(2) A and ¢
=14.830(7) A, giving a c/a ratio of 1.774, which is only 8%
larger than the ideal c¢/a axial ratio for hexagonal close-
packed crystal structures (1.633). The corresponding Le Bail
fit, which was performed by imposing the P6/mmm space
group, is shown in Fig. 3 and gives the R factor R,,=6.5%
(x*=0.29). In Fig. 4, the evolution of the unit-cell volume of
RbeCgp as a function of pressure exhibits a volume collapse
of 24% at the phase transition from the becc to the hexagonal
phase. Unfortunately, due to the data quality at high pressure,
a Rietveld-type refinement was not possible, preventing us
from obtaining information on atomic positions within the
unit cell.
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FIG. 3. Le Bail fit of the XRD pattern collected on RbgCg at 43
GPa and 600 K (R,,=6.5% and x*=0.29). The ticks correspond,
from bottom to top, to LiF and RbgCy¢. The data and the fit curve
are presented as dotted and solid lines, respectively. The lower line
corresponds to the residual pattern.

B. Raman spectroscopy

Raman spectra were collected at ambient temperature as a
function of pressure from 0.3 to 40.3 GPa. Only part of the
collected spectra are reported in Fig. 4 for clarity. The Ra-
man spectrum at 0.3 GPa shows the presence of a shoulder in
the A,(2) mode due to the presence of an impurity that was
also found on the gasket.

For the isolated Cg, with /;, symmetry, only 10 of the 46
Raman lines are Raman active (24,+8H,). For the fully
doped M¢Cqy compound with TZ symmetry, calculations’!
have shown that each of the five-dimensional Raman active
H, modes appearing in the isolated Cg, molecule split into a
two-dimensional £, mode and a three-dimensional 7, mode.
Moreover, the 37, 475, and 6G, modes in the /;, symmetry
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FIG. 4. Pressure evolution of the unit-cell volume of RbgCg,
from 3 to 43 GPa, at 600 K. In correspondence to the bcc
— hexagonal phase transition, this volume exhibits a 24% volume
collapse from 34 to 42 GPa.
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FIG. 5. Low-frequency (lower panel) and high-frequency (upper
panel) Raman modes pressure evolution. The solid lines correspond
to least-square fits to a parabolic-type pressure dependence for all
modes before the transition at 36.3 GPa. The horizontal error bars
represent the pressure uncertainty estimated from the Lorentzian

width of the R1 ruby line; the vertical error bars correspond to the
HWHM of each Raman mode.

should become weakly Raman active upon changing their
symmetries into 37, 4T, and 6(A,+T,), respectively.

Nevertheless, the Raman spectrum of RbsCg, measured at
ambient pressure and room temperature and previously re-
ported by Zhou et al.3? showed that only ten main modes
were Raman active, corresponding to the ten Raman active
modes of the isolated molecule. In addition, Zhou et al.’?
observed that five of the eight H, modes [H,(1), H,(2),
H,(3), H,(5), and H,(7)] were split into doublets by a mea-
surable amount.

In the present work, the Raman spectrum collected at 0.3
GPa is in good agreement with Ref. 32, with the H,(1),
H,(2), H,(3), H,(5), and H,(7) modes split into doublets.
However, in the present high-pressure study, we also observe
six completely new Raman lines and three additional part-
ners in doublets, corresponding to the H,(4), H,(6), and
H g(8) modes, as also observed in our recent Raman study on
Cs¢Cgo.'® Numerous other Raman active modes that were
anticipated for solid M¢C¢, were found to exhibit an insuffi-
cient Raman activity.

The pressure evolutions of the frequencies of all of the
observed Raman lines are shown in Fig. 5. In Fig. 6, we label
the ten intramolecular Raman vibrations that were previously
observed as the 24, and 8H, symmetry modes of the free
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FIG. 6. Pressure evolution of the low-frequency (lower panel)
and high-frequency (upper panel) Raman spectra of RbgCg at room
temperature. All data are reported with no background subtraction.
The mode intensity has been normalized to the T,(y) and H,(8)
intensities for the low- and high-frequency spectra, respectively.
After the transition, both the low-frequency and the high-frequency
data have been normalized to the intensity of the mode labeled with
an asterisk (*). The Raman modes observed after the transition are
indicated by the vertical arrows in the spectrum collected at 40.3
GPa.

molecule in order to keep the same nomenclature used in the
past. On the other hand, we label the new observed lines with
the names of the irreducible representation of the Raman
active modes in the RbgCg¢, system with TZ symmetry. The
symmetry of the six new observed Raman modes has been
identified with the help of ab initio density functional theory
(DFT) calculations as reported in our previous work.'® Con-
sistently with their calculated symmetry, they are labeled
T(@), To(B), To(), T,(d), T,(€), and A, (e) in Fig. 6.

The continuous evolution of the observed Raman modes
is interrupted by an abrupt change in the mode frequencies
occurring between 33 and 36.3 GPa. We observe the disap-
pearance of the well known Raman intramolecular modes
and the appearance of completely new modes both in the
low- and high-frequency ranges. This can be reasonably re-
lated to a significant change in the nature of the intramolecu-
lar covalent bonds between C atoms and/or C-Rb atoms. The
observed transition is also accompanied by a change in the
background displaying a broad continuum in the frequency
range of 300<w<800 cm~!. We also collected Raman
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FIG. 7. Raman spectra collected at the highest measured pres-
sure, 40.3 GPa, and during the pressure release, at 20 and 7 GPa,
showing the reversibility of the transition. The data at 20 and 7 GPa
reported without background subtraction have been normalized to
the intensity of the T,(y) mode, while the spectrum at 40.3 GPa has
been normalized to the intensity of the * mode.

spectra during the pressure release at 20 and 7 GPa. These
spectra, which are displayed in Fig. 7, evidence the revers-
ibility of the observed transition.

C. X-ray absorption spectroscopy

XAS spectra were collected at the Rb K edge (15.2 keV)
as a function of pressure both at RT and HT (600 K). In Fig.
8, we report some of the x-ray absorption near edge structure
(XANES) spectra in the pressure range of up to 40 GPa (600
K) and 46 GPa (RT). Due to the unavoidable Bragg reflec-
tions from the diamond anvils, data were collected up to 300
eV above the edge, preventing a quantitative extended x-ray
absorption fine structure analysis.

In both the RT and the HT experiments, we do not ob-
serve any clear modification with pressure of the edge posi-
tion within the precision of our measurements (+0.4 eV),
which indicates that no clear change in the electronic charge
transfer from the alkali metals to molecules can be estab-
lished.

A continuous and progressive evolution of the XANES
signal as a function of pressure is observed at both tempera-
tures. This evolution is characterized by (i) a progressive
enlargement of the white line with a slight fall in intensity;
(ii) a modification of the shape of the first XANES oscilla-
tion: the initial doublet shape gradually shows a decrease in
the first peak intensity and globally shifts toward higher en-
ergies; (iii) the progressive disappearance of the second os-
cillation located at around 15.27 keV (at a lower pressure).

For both experiments, a pressure release was performed at
RT. Data were collected down to 22 and 15 GPa for the 600
K and RT experiments, respectively. In both cases we ob-
serve a similar progressive reversibility of the signal. Figure
9 displays the XANES spectra upon a pressure decrease from
40 to 22 GPa, after cooling the sample down to RT.
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FIG. 8. Rb K-edge XANES spectra of RbsCg as a function of
pressure at room temperature (upper panel) and at 600 K (lower
panel).

IV. DISCUSSION AND CONCLUSIONS

A detailed study on the structural evolution under pressure
of the RbCgj system has been reported by performing XRD,
XAS, and Raman spectroscopy measurements. The occur-
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FIG. 9. XANES spectra collected at RT during the pressure
release of the sample studied at 600 K. We observe a progressive
reversibility of the signal.

205433-5



POLONI et al.

rence of a reversible transition, at around 35 GPa, is ob-
served by the XRD and the Raman data, at 600 K and room
temperature, respectively. The XAS data show that both the
local structure and the electronic configuration around each
Rb atom exhibit a progressive and similar change with pres-
sure at both high and room temperatures.

A clear reversible first order phase transition has been
observed by XRD, at around 35 GPa at 600 K. Our analysis
shows that the new phase is compatible with a hexagonal
unit-cell structure, with a=8.360(2) A and c=14.830(7) A
at 43 GPa and 600 K. Since the Cgq, molecules normally
occupy the vertices of the unit cell in all fullerene-based
structures, the intermolecular distance in the plane contain-

ing the a b unit-cell vectors is compatible with the presence
of covalent bonds between these molecules. In fact, Cg po-
lymerization has been observed in both solid Cg, and ful-
lerides with resulting intermolecular distances between the
polymerized molecules in the range of 9.09-9.30 A at am-
bient conditions.**3 Hence, a possible interpretation of the
observed structural change is that the bcc— hexagonal unit-
cell symmetry transition is accompanied by the formation of
networks of two-dimensional (2D) polymerized Cg, mol-
ecules in the (001) plane of the hexagonal structure. Conse-
quently, in each Cgy-polymerized plane, the molecule could
be covalently linked to its six neighboring molecules, as pre-
viously observed by Margadonna et al.3* for the 2D polymer-
ization of pristine Cg, encountered in the rhombohedral
structure. The Raman spectroscopy measurements performed
at room temperature show the existence of an important and
discontinuous change, at around 35 GPa, in the frequency of
the intramolecular normal vibrations.

A possible reason could be the formation of Cg, polymers,
i.e., the formation of covalent bonds between neighboring
molecules as a consequence of their pressure-induced vicin-
ity. In addition, the formation of covalent intermolecular
bonds and the concomitant change in the intramolecular C-C
bondings have been previously observed to be responsible
for the breaking of the icosahedral symmetry of Cgy mol-
ecules in the orthorhombic, tetragonal, and rhombohedral
structures of polymerized Cg, (Ref. 36) leading to a strong
change in the Raman spectrum. This explanation is compat-
ible with our XRD experiments, which suggests that the ori-
gin of the new hexagonal structure is linked to a polymeriza-
tion process. Also, the formation of reversible covalent
bonds between the Rb atoms and the Cg, fullerenes can be
envisaged, as recently observed in Sm;C,, (Ref. 37) and
Eu;Cy (Ref. 38) fullerides. In these structures, the rare earth
metals bridge two C;, molecules, producing C;(-Sm-Cs,
dimer structures.

It should be noticed that in the present work, the A,(2)
mode is not observed to shift toward lower wave numbers at
the phase transition as expected for the formation of Cg
polymers in pristine fullerite.’® This could be related to a
strong decrease in the charge transfer between the alkali ions
and the Cq.*" In fact, the A,(2) mode frequency has been
observed to depend on both the number of intermolecular
bonds and the charge transfer. A similar observation has been
reported for 2D  polymerized LiNay_,-intercalated
fullerenes.> In that work, the A,(2) mode is found at
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1460 cm™', a value typical of undoped one-dimensional Cyg,
chains.

Both the XRD and the Raman data exhibit an increase in
the background intensity after the transition, which probably
indicates the presence of structural disorder in the HP phase.
The reversibility of the background intensity in both the Ra-
man and the XRD measurements clearly indicates that such
disorder is not linked to the loss of a fraction of molecular
cages. Although the application of pressure on the RbgCygy
system leads to a compression and a slight deformation of
Cgo,2Y the molecular character of the system is preserved
during the present study. In addition, the reversibility of both
the Raman and the XRD data rule out the possibility of a
compositional disorder at high pressure. The formation of
different stoichiometric compounds at the transition seems
unlikely with respect to the observed reversibility. In fact, we
do not observe frequency changes in the majority of the Ra-
man modes between the spectra recorded during decompres-
sion and during compression at similar pressures. Nor are
additional Bragg reflections observed upon decompression.
Nevertheless, nanometer scale segregation in the high-
pressure phase, such as stacking faults in the 2D structure,
cannot be excluded, as they could allow reversibility and
also explain the observed disorder in the high-pressure
phase. Also, clustering of Rb atoms in the HP phase can
reasonably be excluded by the XAS data since the presence
of direct Rb-Rb interactions would dramatically modify the
Rb K-edge absorption spectrum.

The XRD data collected at RT show a discontinuous
broadening of the Bragg reflections starting from 45.6 GPa,
preventing us from clarifying the nature of the structural
changes occurring in that pressure range. Such an increase in
peak width, which is more important at RT than it is at HT,
could be attributed to the presence of structural strains that
build up and cannot relax in the absence of high-temperature
conditions. In addition, a better sample crystallization at 600
K compared to that at RT could be also responsible for the
observed difference in the width of the Bragg reflections.
This observation is compatible with the complexity of the
polymerization process in fullerenes that was already ob-
served in pristine Cq, (Ref. 41), reinforcing the idea that the
observed high-pressure hexagonal phase is associated with
the formation of Cg, polymers. Moreover, the limitation in
long-range crystallization of the high-pressure phase in the
RT experiment does not affect the changes in the local sym-
metry of the system. This is consistent with the results ob-
tained by Raman spectroscopy and by XAS, which are local
probes. In addition, since in the RbsCg, system, the rotation
of molecules is hampered by the presence of a strong ionic
interaction between the alkali atoms and the Cg, fullerene, a
different scenario wherein different structural phases existing
at RT and at 600 K appears to be less probable.

The evolution of the XANES spectra between ambient
pressure and 46 GPa shows the occurrence of a continuous
and important evolution of the local structure around each
alkali metal atom. The comparison between the progressive
modification of the XAS data observed at 600 K and at RT
indicates that the phase transition and the pressure-induced
increase in the Bragg reflection width are accompanied by
the same pressure evolution of the local structure and elec-
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tronic configuration around each Rb atom. This reinforces
our hypothesis of observing the same phase transition at both
RT and HT. Nevertheless, the pressure evolution of the
XANES signal alone is insufficient to clarify whether the
observed change in the local structure could be associated
with a phase transformation. Additional HT and HP studies
on RbgCgqy would be necessary to definitively identify the
high-pressure phase observed in this work. XRD measure-
ments at a low temperature after quenching the sample from
a high temperature could provide higher quality data com-
pared to those reported in this study.

An important remark concerning the high-pressure stabil-
ity of the RbsCy system must be made. Raman spectroscopy
and XRD, showing the existence of a transition at around 35
GPa, prove the lower pressure stability of the molecular
character of RbgC¢, compared to the isostructural CssCg
compound, where a continuous evolution of the Raman ac-
tive modes has been observed up to 45 GPa.!® This behavior
is concomitant with a more pronounced pressure-induced
distortion of Cgy in RbgCgqq than in CsgCgy. Nevertheless,

PHYSICAL REVIEW B 77, 205433 (2008)

both fullerides show a much higher pressure stability of the
molecular character of the system compared to the solid Cg,
which was observed to amorphize at 22 GPa.**** Subse-
quently, the fundamental role of Coulomb interactions on the
pressure evolution of the M¢Cg, systems can be reasonably
assumed. We therefore infer that the presence of such ionic
interactions could be responsible for the high-pressure stabi-
lization of the Cg, molecules. In conclusion, the present de-
tailed study on the HP and HT structural behavior of the
RbCqy compound provides fundamental information con-
cerning the synthesis of high-dimensional polymerized Cg
materials.
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