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Synchrotron-radiation diffraction experiments have revealed the critical role of nonhydrostatic stresses in
the pressure-induced long-range order dissipation isHGBr, crystals. With nonhydrostatic loading, the
samples lose, reversibly, long-range order on the scale observable with x-ray diffraction above 11 GPa while
hydrostatic conditions preserve long-range order up to 40 GPa, the limit achieved experimentally. The phe-
nomenon is interpreted in terms of inhomogeneous lattice deformations induced in the sample by deviatoric
stresses. Diffraction patterns of synthetic grains with chaotic distribution of deformations were computed,
which displayed a sufficiently good agreement between calculated and observed diffraction patterns as to
support the model.
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[. INTRODUCTION (due to a kinetically impeded structural phase transjtican
also be considered, formally and under special conditions, as
Fundamental questions on the relationship between tha crystallographic process.
glassy state as quenched from melt and the amorphous state A second mechanism of PIA is thgecompositiorof an
as obtained in crystalline solids by applying pressure werdnitially structurally complex crystal into simpler compo-
raised along with the discovery of pressure-induced solidhents, most of them well crystallized, although of small par-
state amorphizatiofPIA).! First explanations of the PIA ef- ticle size. Thefirst stepin chemical decomposition is incipi-
fect were based on the structural analogy with rapidly frozerent segregation. This frustrated state is similar to
liquid, devoid of a long-range order; this seemed justified bycrystallographically disordered amorphous but is not a new
the visual similarity of their diffraction patterns. Thus, solid- thermodynamic state of theriginal crystal.
state amorphization process was considerednatastable Although one can find numerous examples of the above
melting i.e., a structural disordering typical of the melting mechanisms, there are many cases where neither one fits
process, but kinetically hindered because of low temperaturgery well. This paper is about specific features of the
(see, for example, review pap&r§. This order of events Pressure-induced amorphization process igHg8r,; it pre-
was included in models used in first-principle calculationssents a model for the suppression of long-range order,
which verified the existence of an energy minimum, at highnamely, nonhomogeneous crystal lattice distortion. Such in-
pressure, for the corresponding state. However, as more afi@mogeneous distortions may have several origins. They
more compounds were shown to exhibit PIA, and as thénay arise from a pressure-induced elastic lattice instability
diversity of experimental techniques used to characterize ther they could be caused by the application of nonhydrostatic
PIA state grew, a clearer understanding of the effecPressure on the powder particles. In the latter case, in par-
emerged. Although loss of long-range order was apparently Hicular for soft materials, the random deformations can be
common characteristic, the driving forces behind the effectquite large and cause a drastic deformation of the crystal
the mechanisms of transformation, and the stability condistructure, similar to that occurring in a true thermodynamic
tions for the “amorphous” phases seem to vary considerabljransition to an amorphous phase. Only in the case of crys-
from one compound to the next. tallographic disorder the long-range order within one crystal-
Amorphization can arise from genuine structural disordetite is truly lost and “amorphization” is the proper term for
on the atomic scalérystallographic disorderor from other ~ transformation process; this is why we use the term
causes such as decomposition of the initial compounds agseudoamorphization to describe the state attained by
well. In the case of crystallographic disorder we are dealindcS$HgBr, when pressurized as powder under nonhydrostatic
with a genuine loss in long-range order, due to disorder irconditions.
the crystal structure at the atomic scale. This disordering may
be both orientational and positiongl, b_ut with only sligh.t djs— Il. EXPERIMENTAL
placements on the atoms, no diffusion and no deviations
from the initial chemical composition. The final disordered Cesium mercury tetrabromide, £4Br,, is known to
isotropic state is to be considered as a new phase, eitherystallize at ambient conditions in the orthorhomige
stable or metastable. Precisely this latter process could b€,SO,-type structure(space grougfPnma with lattice pa-
characterized as metastable melting. The onset of an interametersa=10.248 A, b=7.927 A, ¢=13.901 A, showing
mediate, noncrystalline state between two crystal phases pseudohexagonal arrangement of the Hg@trahedra.
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The present structural study of ££#9Br, was carried out on

single-crystalline plates with approximate dimensions 50

X 20X 50 um?, cut perpendicular td axis, and on pow- 260

dered samples obtained by grinding the single crystals.

Synchrotron-radiation measurements were performed at the

Swiss-NorwegianBM1A) and high-pressur¢lD30) beam

lines at the European Synchrotron Radiation Faci{lE$RF,

Grenoble, Frangeby angle-dispersive diffraction techniques

using monochromatic radiation N\&0.7000 A or A

=0.3738 A). In the ID30 setup a focused beam was colli-

mated with a pin hole to a diameter of 26n while SNBL

(BM1A) provided a nonfocused beam slit-collimated down 230 1 L

to 60X 60 wm?. The two-dimensional diffraction images ob- 0.1 0.2

tained with a MAR345 image plate detector were analyzed Pressure (GPa)

using the ESRFIT2D software, yielding intensity vs @ FIG. 1. Partial phase diagram of ££#yBr, crystal(Ref. 8. P is

patterns. Diffraction patterns were measured in the rangethe polycritical triple point.

from 0° to 30°; this window was imposed by the exit slit of

the diamond anvil cell. with the previously reported orthorhombic strucfur@he
The samples were loaded into gasketed diamond anvédecond-order Birch-Murnaghan equation of state

cells with the 150um diameter hole of the stainless steel

245

Temperature (K)

P21/n

gasket preindented to a thickness 60-+80. Pressure was 3 Vol ™ (V) 32

calibrated using the ruby fluorescence technitjideasure- P= EKOT v/ \v] | @

ments were carried out at room temperature in the pressure

range up to 40.0 GPa. fitted to data collected in the stability range of the ortho-
In order to study the effect of hydrostaticity on the phaserhombic phaséFig. 3), yields the bulk modulus valukgy'

transformations, nonhydrostatic experimefitsthout pres- =6.1 GPa K{; was fixed at the value 4/,=1129.7 &)

sure transmitting mediujrwere followed by measurements that has the same order of magnitude as the K@é
using (i) paraffin oil (nujol) which is known to stiffen into a =10.1 GPa calculated using ultrasonic velocity d&tZhe
rigid solid around 2.5 GPa at room temperat(se quasihy- notable difference in the bulk modulus values can be attrib-
drostatic conditions are provided up te8 GPa) and(ii)  uted to a truncated form of the equation of stéteused in
liquid nitrogen which crystallizes to it8 modification at 2.4  the fitting procedure. This limitation, in turn, results from the
GPa and transforms into it8 phase at 4.8 GPa. Neverthe- small number of experimental points obtained in the narrow
less, these crystalline phases are quite soft and provide goathability range of the orthorhombic phase.
hydrostatic conditions. However at 16.5 GPa, with the ap- At P~1.2 GPa onset of only weak new peaks and slight
pearance of a harderN,, a quasihydrostatic regime sets in. splittings of the existing ones indicate that,EgBr, under-
goes a phase transition to a new phase only slightly distorted
with respect to the orthorhombic parent one. The character of
Il EXPERIMENTAL RESULTS the distortion reveals itself in diffraction from single crystals.
Figure 4 shows the evolution of the single-crystal diffraction

A. Low-pressure crystal-crystal transformations i
patterns of CgHgBr, over a wide pressure range, and under

In earlier studies th®-T phase diagram of GklgBr, was
studied only up to 0.5 GPa and in the temperature range
230-270 K by optical birefringence and ultrasonic
technique$ (Fig. 1). With increasing pressure, §HgBr,
was found to undergo a proper ferroelastic transition from its
ambient orthorhombic form to a monoclinic one. This latter
phase is likely to be the same as the “lock-iR2, /n phase,
observed at ambient pressure bel@w 234 K.> According
to Ref. 5, an incommensurate structure with the modulation
vector ko= §;a8*, where §;=0.15 atT=T,, is stable in
Cs,HgBr, at ambient pressure betwedn=234 K andT,
=243 K. The stability domain of this phase vanishes with
increasing pressure and temperature, ending in a polycritical

1
221
123204
312
303

triple point atP,=0.14 GPa and’,=253 K (Fig. ). Our 34 5 6 7 8
powder and single-crystal diffraction data do not confirm the 26 (A=0.3738 A)
latter results in their entirety. FIG. 2. Selected synchrotron-radiation powder-diffraction pat-

Figure 2 shows selected powder-diffraction patterns obterns of CgHgBr, loaded with paraffin oil. The tick marks indicate
tained under quasihydrostatic conditictiEhe data collected the positions of calculated Bragg reflections in the orthorhombic
at nearly ambient pressure®&0.5 GPa) agree perfectly phase.
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FIG. 3. Reduced volum¥/V plotted vs pressure for the ortho- (b) B 4
rhombic phase of single-crystalline £4Br,. Line is the best fit to S . “.u“ ‘.
the second-order Birch-Murnaghan equati@h e g H )

the same quasihydrostatic conditions as for the powder. At s we o .
P.=1.2 GPa multiple superstructure reflections appear be- o a, Ve *
tween Bragg spots. They can be indexed Wikl + &,], T N N
whered, is nonintegral. One can suggest that an incommen- s, May  he Y 00w
surate undulation with a wave vectkg= 5,c* distorts the . e
orthorhombic parent structure. A =10.3 GPa, well out- A
side the pressure region where the pressure-transmitting me-
dium is hydrostatic, this incommensurate perturbation locks -
into a structure, the diffraction patterns of which fit to a (C) .
monoclinic phase with lattice parametees=9.2 A, b
=6.25 A, c=10.95 A, B=90.5°, at 15.1 GPa. The experi- R T
mental setup does not allow us to determine the crystal struc- SR . .
ture of this incommensurate phase with greater details, and T w
this phase ought to be the subject of another study. However, s
from a comparison of Figs.(d) and 4c) one can conclude . g ¢
that the two above phase transitions do not break single- ' o«
crystalline form of the sample. Since the commensurate-to- : .
incommensurate transition B=1.2 GPa, in a good agree- '
ment with a general theoretical conception, is continuous,
this indicates that onlgmall spontaneous strairse induced

by the ferroelastic lock-in transformation B{=10.3 GPa. FIG. 4. Representative diffraction patterns<{0.3738 A) from
We believe therefore that the observed transformations are §fhgle-crystalline CsHgBr, at different pressure@ujol as pressure
little relevance to the following amorphization aslarge  ransmitting medium (&) P=0.3 GPa, (b) P=6.4 GPa, (c) P
value ofdeformationis an inherent feature of the latter pro- :n{/?lg GPa. Asterisks mark the diffraction spots due to dimond
cess. :

liquids. In CsHgBr, pressure thus induces a dissipation of
the long-range order of the crystalline state.

Although it is actually apparent that the details and even In order to investigate the reversibility of the amorphiza-
the occurrence of the amorphization process are sensitive tn process, the diffraction pattern was also measured with
the state of stress undergone by the samffigdrostatic ver- decreasing pressure, as shown in Fig. 6. The haloes shift
sus nonhydrostatic loadipgthe precise role of nonhydro- systematically towards lower angles, indicating a decrease in
static stress components is not clear. Our work shows thatensity. The halo pattern persists until pressure is released to
certain data provide an important information on the amor-almost atmospheric pressuf@.3 GPa where a sudden re-
phization mechanism. crystallization takes placé-ig. 6). The recrystallized product

Figure Fa) displays powder-diffraction patterns of is a mixture of the parent orthorhombic structure and of the
Cs,HgBr, observed at various pressures undenhydro- monoclinic phase. The halo patterns were reproducibly ob-
static conditions, during compression. As pressure increaseserved(see the second compression cycle in Figald the
one observes both peak broadening and a remarkable pesdcovered sample was invariably a two-phase mixture.
shift due to the large compressibility of the compound. Solid-state amorphization in gldgBr, could be expected
Above 11 GPa, the broad peaks merge into haloes, whickince it was predicted earlier on the basis of a “size
resemble those commonly observed in amorphous solids armtiterion.”*! According to this simple rule molecular com-

B. High-pressure transformation of Cs,HgBr,
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FIG. 6. Reversible pressure evolution of the powder-diffraction
(b) 28.7 GPa patterns of CsHgBr, under nonhydrostatic conditioifsom bottom

%‘5‘-3 gﬁa to top). The first cycle continues the process presented in Eaj. 5
.. a
1‘;-(3’ gg: into haloegFig. 5b)]. With N, as pressure-transmitting me-

%8 GPa dium, there is no sign of amorphization until the gas has
33 GPa fully crystallized and its nonhydrostatic stress components

W come into play, producing amorphization of sampkg.

05 GPa 5(c)]. However, even at 30 GPa, the sample ig far frc_)m_ the
' state which could be characterized as “glass-like.” It is im-
portant to note that all transformations both in quasihydro-
. . . . . . . . static and in hydrostatic conditions are reversible. We con-
3 4 5 6 7 8 9 10 11 12 clude that nonhydrostatic stresses with their corresponding

26°(A=0.3738 1&) pressure gradients promote an effect inkgBr, that re-
sembles dissipation of long-range order. A similar effect was
reported, for example, in quattawhere improved hydrosta-
ticity prevented the Bragg peaks from broadening, revealing
in the process a two-phase mixture of a new monoclinic
phase and Quartz Il instead of the previously reported amor-
phous state.

An important indication of the role of the mesoscopic
state of a sample is provided by the experiment, discussed
above, when a single-crystalline plate was immersed in par-
affin oil. In variance with similar quasihydrostatic loading of
powdered CsgHgBr, [Fig. 5b)], single-crystalline sample

compressed up to 13 GRaaximal pressure achieved in the
3 4 5 6 7 8 9 10 11 12 corresponding experimentiemonstrates slightly broadened
26° (=0 37381&) well-shaped Bragg spof&ig. 4(c)]. This observation seems

) to be a good demonstration of the importance, for the PIA

FIG. 5. Pressure evolution of powder-diffraction pattern of €ffect in CgHgBr,, of both a granular sample form and the
Cs,HgBr, as a function of hydrostaticity in the first compression €xistence of pressure gradients and deviatoric stresses in the
cycle. (8 Nonhydrostatic conditionéno pressure-transmitting me- pressure chamber.
dium); (b) in paraffin oil; (c) in nitrogen. Asterisks irfic) denote N The other important detail in the g4dgBr, pressure-
crystalline peaks. induced conversion is its homogeneous character. One can
see in Fig. 5 that broadening of diffraction peaks and their

pounds of the typeA,BX, amorphize if the g+ ry)/r mergence into diffuse haloes occurs without arising of a
anion/cation size ratio exceeds the threshold value of abo@ss-like background. Such a background would be typical
1.45. This is the case for @4gBr, where it equals 1.568.  for the heterogeneous nucleation of a new phase and is in-
Although, at the first sight, our experimental observations ar&insic for the chemical decomposition scenario of amor-
consistent with this rule, the example at hand may well fallPhization when, in a two-phase coexistence pressure range,
outside its range of applicability, as it presupposes crystalloth® decrease of intensity of the broaden crystalline peaks
graphic disordering in a hydrostatic sample environment. ©ccurs along with the increase of amorphous background
Figures %b) and 5c) show the changes in the diffraction (S€€. for example, observation in Ref,)13
pattern of CsHgBr, with increasing hydrostaticity of the
sample environment. With paraffin oil as pressure-
transmitting medium, amorphization sets in at about its In the case of well-crystallized samples, diffraction meth-
freezing pressure; the peaks broaden and eventually mergels provide the most detailed information on the structural

« 154GPa
N $4GPa

IV. MODEL
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transformation mechanisms operative. Unfortunately, in thenodel. According to Ref. 17 we have for the average scat-
case of amorphization, poor quality of the diffraction spectratering intensity at transferred wave vectr

is inherent to the effect to be analyzed, and the structural 2

: : : ’ . J(Q)~Ngy|F G(Q),

information to be retrieved from the spectra is of no great (Q=NJFQI*G(Q)

import. Fortunately, other, nondiffraction evidences are

available. For example, fast recovery of long-range order af- F(Q= 25‘4 fs(Q)expli Qus—Ws(Q)},
ter pressure releasgeversibility) is incompatible with the B
mechanism of chemical decomposition, particularly at low 2W4(Q)={((Qug)),
temperature. Also, if a nucleation stage, a characteristic in-
trinsic to diffusion-controlled solid-state reactions, is absent ;
. L . g ' G(Q)= exgiQR . 2
chemical decomposition is again not the operative mecha- Q <; HIQ ”]>;3 @

nism. However, if amorphization occurs irrespective of ) ]
whether the pressure environment was hydrostatic or not, HereR, are vectors of the center of mass of unit cells in
this is a good indication that decomposition is at weske, —deformed crystal,
for example, Ref. 18

The reversibility of the amorphization process observed in R
Cs,HgBr, as well as the lack of a nucleation stage aIsoRg being the corresponding vectors in original lattice @&nd
speaks against the crystallographic mechanism. In particulais the tensor of random deformationdy is a number of
elastic instability, which as a potential mechanism for amor-quasicrystalline regions. We have the ordinary expressions
phization requires the existence of off-diagofil@bnhydro-  for structural factors=(Q) via atomic form-factorsf(Q)
statio components in the stress tensor, also calls for the exand vectorsig, defining atomic positions in unit cell, as well
istence of astrongly first-orderstructural phase transition as the ordinary expressions for the Debye-Waller factors
prior to amorphizatiort!~'®and such a transition is not ob- Ws(Q). We consider them as referring to the original crystal
served in CgHgBr,, at least not in the pressure range thatlattice because the effect of random deformations on these
we studied. quantities is negligible as compared to the effect of the shift

In the following we will propose a mechanism for amor- of the cells positions.
phization, one which accounts well for most, if not all, the  The simplest supposition on the distribution function of
diffraction features observed in &%gBr,, such as line random deformations is that it is Gaussian with zero mean
broadening and their merging in haloes, lack of glass-likge;)=0 (as we can include nonzefe;;) in the definition of

R,=R%+eR?,

background, and so forth. Rg) and mean-square tensor of the general fdeyey)
In this model, the pressure-induced pseudoamorphous Dij ki -
state is considered asrandomly deformed crystatonsist- For this distributionG(Q) becomes

ing of nearly homogeneous crystalline regions, subject to
random deformations. This random mesoscopic structure is
quite similar to the structural glass state appearing at phase
transitions of crystals with compositional disordétt only
differs by the size of the random deformations; in structural Considering large random deformations, we can neglect
glasses, spontaneous deformations are much smaller. As dgmearing of the spectrum due to the finiteness of quasicrys-
fraction is one of the principal tools to characterize the amorialline regions and assume that summation in Byis over
phization process we will show in this section the validity of infinite lattice. ThenG(Q) can be transformed int@nfinite)

the model by simulating the corresponding diffraction pat-sum over reciprocal lattice vectoBs of the original crystal,
terns.

G(Q>=; expli QRO — ((QeRY)?)/2}. )

32
Theoretical descriptions of the strength and distribution of G(Q)= (2m)
random pressure-induced deformations are currently lacking; vy /deth(Q)

it is nevertheless possible to describe the x-ray and neutron

scattering in such pseudoamorphous phases in a phenomeno- 1 R

logical way, assuming a chaotic distribution of the positions XE exp{ - —(Q-B)S X{Q)(Q-B);. (4
and deformations of different, nearly crystalline regions. One B 2

neglects the interference effects between the beams scattered

by different crystallites and simply sum up their intensities. S,i(Q)=Dij kQQ, ®)
This is equivalent to the usual averaging of the scattering is unit cell volume.
intensity of the (deformed crystal over random deforma- Equations(2), (4), and (5) define the scattering intensity

tions. Phenomenological Gaussian distribution function forin pseudoamorphous phase, which is considered as a single

random deformations has been developed for the diffractiomrystal trapped in randomly deformed state. Each member of

in structural glass phaséSand it can also be applied, as we the sum in Eq(4) represents broadened Bragg peak with the

will now show, to the pressure-induced pseudoamorphouwidths defined by the eigenvalues of mat8x; which grow

state, as long as one takes into account the large values aQ? at largeQ.

deformations in this case. One should choose only the form of the mean-square de-
In the following we summarize the main features of ourformation tensoDj; ,;=(e;;e,) to make quantitative esti-
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mations. The present state of theory does not allow one to
make some definite predictions about the form of this tensor
relative to the original crystal structure and the geometry of
applied pressure. So, to compare qualitatively the predictions
of Egs.(2), (4), and(5), we assume in the following that in
case of hydrostatic pressubg; y; have the simplest isotropic
form,

Dij ki=DL28,; 81+ DT2( 8 8j+ S — 28, 8).  (6)

Here DL*=(ef)=(ef)=(el), DT*=(ef)=(el)
=(ef,). Then

§ Q)=DL2Q “QQ;+DT 2Q 4(5;Q*-QQ)),
detS(Q)=DL2DT*Q5,

2

1_@)
QZ

B2 (QB)?

Q@2 Q)

. o1 —
2(Q-B)S HQQ-B)=_—

1
+
2DT?

()

Here we may note that we can also obtain the scatterin
intensity for powder diffraction by integrating the obtained
single crystal intensity, Eq$2), (4), and(5), over directions
of Q. In case of isotropid;; ,; (6) one can obtain the ap-
proximate analytical expression for powder-diffraction inten-
sity. To do this we note that only valuesB{Q) atQ=DB are

relevant in the only interesting case when definite peaks ex-

ist. So we can write approximately

(2’77)3/2N
=S Fe)?

voVdet§(Q) B

1 .
XeXF{-g(Q—B)Sl(Q)(Q—B) )

J(Q)=

Then, substituting Eq.7) here and integrating over direc-
tions of Q, we get the expression for powder-diffraction in-
tensity:

2772Nde1/2(DT2— DL?)

2
voDLDT2Q2\JA % IF(®)]

BZ
xB lexg - ———
2DT?Q?

x{erf VA/2(DL™2A "1+ B2Q2)]

—erfVA/2(DL"2A"1+B2Q )T}, (9)
A=DL 2-DT 2

Jpowdet(Q) =

PHYSICAL REVIEW B 68, 144104 (2003

FIG. 7. Single Bragg peak profile evolution as a function of the
mean-square random deformatibr=DT=DL (see text

between them. The distributions of such forces are inten-
sively studied in the theory of jamming granular maftemd
some conclusive results have been obtained recently for
uniaxial pressure casélt was shown that possible distribu-
tion functions with varying asymmetry can be the Gaussian
ones as well. Figure 7 shows the evolution of the single
Bragg peak profile, in the process of crystal powder com-
pression under nonhydrostatic conditions, described by Eq.
(9). The form of spectra appears to be almost independent of
the average shear deformati®T while DT?><DL<1. So
here we choose the simple cd3&@ =DL=D. One can note
@/vo features of the transformation process from a narrow

rystalline diffraction spot to a diffuse oné) considerable
asymmetric peak broadening aril) shift of the profile
maximum toward lower angles. So E®) can give reason-
able (qualitative description of the diffraction on the
squeezed crystal powder.
Figure 8 compares the experimentally observed diffrac-
tion patterns with the ones simulated using the structure fac-
tors of CsHgBr, in Eq. (9). To obtain the spectrum in the
experimentally accessible range @& (4#/l)sin 6 we lim-
ited the sum in Eq(7) to B vectors having indexes less than
6. We also applied corrections for preferred orientation along
[100] of the form exp-0¢?),%° ¢ being the angle betwedh
and[100] and O—an adjustable parameter. The experimen-
tally estimated compressibility of GidgBr, crystal was also
incorporated into the fitting procedure. From Fig. 8 one con-
cludes that the evolution of simulated diffraction patterns
corresponds sufficiently well to the observed ones, so as to
lend credibility to our model of crystal amorphization by
inhomogeneous deformation. If needed one could improve
the fit between observed and simulated spectra by varying
the size of homogeneously deformed domdiassource of
additional peak broadeningnd by accounting for correlated
atomic displacement@eak intensity correction

The features expected of such pseudoamorphization

(amorphization without structural disorderjngre those ob-
served in CgHgBr,; namely: (i) Dissipation of long-range
order produced by the mechanical deformation is a reversible
process as after pressure release and stress relaxation long-
range order returngii) The transformation process evolves
gradually and simultaneously everywhere in the sample vol-

It is evident that this equation can also describe the effectime, with the result that the diffraction peaks broaden with-
of random deformations in the process of squeezing of cryseut the appearance of a glass-like background in the diffrac-

tal powder. In this process there also appear random defo

tion patterns(iii) The proposed mechanism is operative only

mations of crystalline particles due to random forces exertedf compression is nonhydrostatic.
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in its simplest form, simulates the sample heterogeneity in
the form of a random distribution of homogeneously de-
formed crystalline domains, and employs the Gaussian-type
distribution function for the amplitudes of the deformations
induced in the sample by deviatoric stresses. The model does
not depend to any significant degree on the short-range order
in the crystal. Despite these limitations it describes suffi-
ciently well the observed broadening of the crystal diffrac-
tion peaks and their merger into diffuse glass-like haloes as
pressure increases.

Although pseudoamorphization imposes no special re-
strictions on the sample characteristics, it is clear that the
materials possessing large compressibility are more suscep-
tible to the effect, as this is the case for thel@gBr, crystal
with K5M'=6.1 GPa. However, in the low compressible
compounds pseudoamorphization can be triggered at a mod-
erate pressure by a strongly first-order structural transition.
The conflict between internal stresses, induced in the sample
by the transformation, and external deviatoric stresses can
result into inhomogeneously distorted frustrated state devoid
of a crystallinity, which seems to be the case for quartz hav-
ing the bulk modulusk5})'=37.12 GPa??! The present
model is thus applicable to a larger variety of compounds
than discussed in this paper.
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