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To take stock of how the laser-host BCT scheelites—viz., Li'dRd LiYbF,—having ambient space group
of 14,/a(Z=4), transform structurally with the mere induction of pressure, we resort to pursuing detailed
molecular dynamics simulations over a wide range of preg€@#&00 GPa In carrying out the simulation, we
have made use of a well-tested semiempirical interatomic potential around a satisfyingly large periodic mac-
rocell (4ax4bx2c). Our calculated results fairly subscribe to the available experimental observations in
maintaining that these fluoroscheelitesen when undopédindergo initially(within 10 GPa a second-order
transition to the fergusonitelike phase with slight distortions in the atomic arrangements built up in the process.
From our extensive analysis, we observe that the space group of this intermediate phase accounting for
dynamical stability throughout the Brillouin zone turns out toR#, /c, which is eventually in mild contrast
to what has recently been interpretedi@éa [A. Grzechniket al, Phys. Rev. B45, 104102(2002]. The
reason for this apparent disparity may be manyfold. This work, however, attempts at finding those out. Further,
the hitherto unidentified second high-pressure polymorph that accompanies it almost immedraiatyl 16
GP3 is also analyzed and subsequently reported in this paper as the new monoclinic prismatic structure
(P2,/c, a=5.99 A, b=9.68 A, c=3.99 A, B=108°, Z=4), which seems to remain stable even at 100
GPa. Unlike in the first phase transition, a distinct discontinuity in the evolution of cell volumes is found to
crop up during this isospace-groupZ, /cferousenite-like_, pp jcnew monoclini§ nhase transformation, reflect-
ing it to be of the first-order kind.

DOI: 10.1103/PhysRevB.68.134105 PACS nuniber61.50.Ks, 64.70.Kb, 64.361t

I. INTRODUCTION In the light of the above, we present here an overview of
our simulated results upon investigation of the high-pressure
Molecular dynamics(MD) simulation is frequently ad- phase transformations in Li,Fand LiYbF,. Previously re-
judged as a preferential tool in understanding and even iported high-pressure Raman scattering measuremigtis
predicting phase transitions of various complex systems urcate a subtle structural anomaly in the ambient fluo-
der the effect of pressure or temperature. Its spirit of comroscheelite system at 7 GPa, associated with the lowering of
patibility with the available experimental results followed by crystal symmetry. In tune with it, our MD simulation also
its power of far-reaching predictions especially in situationsshows the onset of the first phase transition in LjYét
where measurements fail to timely incubate would often in-around 6 GPa, followed by a second one near 16 GPa. The
voke in us a torrent of encouragement to go for lookingcrystal thereafter remains as structurally stable even at 100
solely at it. With this caveat in mind, we make here an at-GPa. We have already obserfiatiat the first phase transi-
tempt to exploit such a technique for the sake of having dion is initiated at the said pressure due to the dynamical
detailed microscopic picture of the complex dynamical phedinstability of a transverse soft acoustic phonon mode at a
nomena in a well-known laser-host fluoroscheelite system atmall wave vector. Recently, Manjat al,” while executing
the atomic level. Recent high-pressure Raman spectroscopiigminescence measurements on LiYIEu at room tempera-
studie$ have already revealed that pressure induced phagere, did come up with strong evidence for a possible phase
transitions are rather a rule in the scheeMBO, kinds of  transformation at a pressure of about 10 GPa, which was
compounds. further supported by Grzechnikt al.® during their high-
LiYF, (144,/a, Z=4), doped with suitable trivalent rare- pressure x-ray diffraction experiments. We compare our find-
earth ions(e.g., Nd*, P#*, E®", U®", and so ohis an  ings with these experimental results of the first phase transi-
extensively studied laser material in recent years to meet thion in this paper. However, our predicted structure seems to
ongoing demand in industries. It has essentially a wide-bantave a slight distortion compared to that of the fergusonite
gap and high crystal field strengtdepending on the nature phase used in interpretation of the experinfeatl the re-
of the dopantto accourt for its superior thermal and optical sults obtained from our present MD simulation are carefully
properties that effectively lead it to host as a wide-rangeanalyzed and discussed in subsequent sections. We then go
(UV-IR) thermally tunable solid-state laser with remarkablyon to study the nature of the second phase transition in
high efficiency. Eyeing the wide gamut of studies on LiYF LiYF,, for which no clear picture has been made available
accomplished over the yeats®'°we began to develop in- before. Although there have been signatures of the onset of a
terest in carrying out phase transitional studies pertaining tsecond phase transition in the experiment of Grzechnik
this kind of system. Since there is no such phase transition tet al.® the structure of the new phase could not be identified.
be reported to date as a function of temperature, LiYF We are, however, able to determine this second high-pressure
indeed emerges as a promising matrix for a high-pressurpolymorph of LiYF, through our MD simulation as belong-
investigation. ing to a new monoclinic prismatic (@) class, and its struc-
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tural details are subsequently reported in this paper. It is As an essential input to our simulation, we make use of
further recorded that unlike the initial phase transition, thethe following well-tested semiempirical interatomic
second one involves a sharp volume drop along with signifipotentiaf-'°

cant displacements of atoms.
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As we intend to study the response of the present fluoHere,r, andz, refer, respectively, to the effective radius and
roscheelite System upon the induction of external preSSUI’Q;harge of thékth atom whileA, B, andC are constants. The
our obvious goal lies in predicting, as precise as possiblepotential function as outlined above comprises a string of
various structural and dynamical changes that occur in thﬂ']ree different energy terms related, respective]y, to the |ong_
process by CuItivating the very idea of molecular dynamiCSranged Coulomb type, the Short-ranged Born-Mayer type,
To carry out the MD Simulation, we start with the ambient and fina”y’ the weak but effective van der Waals type inter-
scheelite structurel 4, /a, Z=4) and then slowly allow the actions. It is rather implicit that these two-body potentials
system to evolve with time at a constant temperature of 30¢hclude, to some extent, many-body forces too, as exploited
K under the condition of different pressures up to 100 GPaearlier’* The Ewald technique has been employed in the
Our model system utilizes aak 4b>x2c macrocell, where  present MD simulation so as to integrate the two-body Cou-
a, b, care the primitive cell vectors. Since the value of the |omb interactions, while the other two potential terms being
parameter in the tetragonal unit cell is approximately twiceof short-range order are directly summed up over all pairs of
that of thea parameter, we have taken only half the numberatoms up® 7 A separation.
of unit cells along thec direction. Each unit cell holds as

many as 24 atoms. The sjze an_d shape of the unit cell so IIl. RESULTS
chosen are treated as variables in the whole process of our N _ o
simulation. It is important to note that the significant atomic A. Phase transition | (scheelite to fergusonitelike

correlations involved here being essentially of short range By way of our MD simulationat 300 K) as a function of
(<1 nm), a cell size of 768 atoms is overall considered agpressure in the ambient fluoroscheelite system under study,
sufficient for the present MD Study. The structure is equili-we |n|t|a||y come across what would be in an apparent man-
brated at each pressure for the duration of about 20 ps. Fufer a second order phase transition in both LjY&nd
ther, the time evolution of the system is calculated at steps qtime at around 6 GPa and 5 Gpa, respectively, with no
Suitable t|me intervals. For example, we ha.Ve in the presergigniﬁcant Vo|ume drop observed in the procéé@s_ 1 and
simulation made use of a time step of only 1 fs, which comes) ~ Following the convention in the literatufethere is a
out to be nearly 1/50th of the minimum vibrational period in re|abeling of the unit-cell axes across the first transition from
the system, ensuring thereby the total-energy stability withing 1 ¢ to ¢, a, b, respectively. The bifurcations in the lat-
1in 1¢°. Periodic boundary conditions are, however, appliedtice parameters of LiYF and LiYbF, clearly demonstrate
simultaneously around the macrocell to get rid of unwantegjjistortions in the tetragonal scheelite structure, leading to the

surface effects. _ onset of an initial phase transition in the system. The result-
For pairwise interactions, the stress tensqi $ ex-  ing structure is very close to the well-known fergusonite
pressed as follows phase. The angl@, which gives a measure of the mono-
clinic distortion in the system, turns out to be around 98° for
1 D 1 D 1 ¢ LiYF, at about 13 GP4&Table ). A quantitative comparison
Sap=yy| 2 mkvkavkﬁ_ikk, aﬁ(rkk’)a(rkk’)ﬂ * of the experimentally observédcand our simulated bond

1) lengths in this high-pressure phase polymorph of LiYF
shows further a considerably fair agreement.
As usual,a and B represent Cartesian-component indices. The fractional atomic coordinates along the three crystal-
On the other handk refer to the atoms in the unit cell of lographic directions, as obtained out of our MD simulation
volume V while k' designate their neighbors. In the samefor the chosen unit cell in any of the transformed phases,
way, ', denominates the interatomic distance between thgrovide insight into the possible structures of that new phase
kth andk’th atom. Furtherg denotes the crystal potential polymorph. Hence, we begin with an extensive analysis for
andm, embodies the mass of the atom in #ta sublattice. ~determining the first high-pressure phase of LiYRs al-
The pressure function is thus calculated as ready noted by Grzechniét al.? this phase is identified as
fergusonite with the space group B/a(Z=4). However,
1 our MD simulation reveals that the space group of the new
P=3(SutSyy+S0). (2)  phase is rather close ®2,/c(Z=4). Thus to confirm the
dynamically most favored structure, we go on investigating
Temperature is monitored during the simulation processhe dynamical stability of LiYE with both the possible space
through the total kinetic energy in the macrocell and can thugroups. To implement it, we carry out complementary lattice
be changed by suitably scaling the velocities. Similarly, thedynamical calculations in which the total energy is mini-
phase transition is monitored by studying the changes in theized with respect to the structural variables constrained
structure. only by the space-group symmetry. Analysis is made sepa-
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FIG. 1. Pressure dependence of lattice parameters for scheelite,
fergusonitelike and the new monoclinic phases of LjYfp to 25
GPa. The measured high-pressure x-ray diffraction fataechnik
et al, (Ref. 8] are shown by the open circles, while the solid ones
represent our simulated results.

FIG. 2. A simulated picture on the pressure dependence of lat-
tice parameters in LiYbfFup to 25 GPa, elucidating all its three
high-pressure phases.

Brillouin zone only for the space group2,/c, validating
rately for the two space groug®/a and P2,/c. Figure 3  our simulated space group as the configurationally preferred
gives a qualitative impression of the better stability of thestructure(within the same low-temperature limitMoreover,
P2, /c space group in terms of the crystal potential energyin order to confirm this picture, we extend the simulation of
over the experimentally determinet/a, in the low- this P2;/c structure above 300 K and indeed find that the
temperature regioriapproaching 0 K Further, unlike for simulated structure at 400 K corresponds to the coviElé
I2/a, we get all positive real phonon frequencies in the entirespace group. Table | gives the detail of the structural param-

TABLE I. A comparison between the experiment®ef. 8 and the simulated structural parameters of the
first high-pressure modification of Li;F The maximum atomic shift associated with the simulated space
groups(viz., P2, /c and|2/a) under different temperaturésiz., 300 K and 400 Kis 0.16 A .

Fergusonitelike phase of LiYF

Experimental Calculated Calculated
12/a, Z=4 P2,/c, Z=4 12/a, Z=4
(P=13.3 GPa) P=13.3 GPa,T=300 K) (P=13.3 GPa,T=400 K)

a(A) 5.0416 5.22 5.25
b(A) 10.4174 10.43 10.43
c(A) 4.7808 457 4.56
B (deg 95.279 98.6 98.7
Atom X y z X y z X y z
Li 0.25 0.362 0 0.253 0.327 0.997 0.25 0.325 0
Y 025 0.879 0 0.253 0.885 0.014 0.25 0.885 0
F(1) 0.430 0.0317 0.756  0.388 0.041 0.763 0.388 0.048 0.777
F(2) 0.937 0.2962 0.136  0.945 0.298 0.157 0.958 0.293 0.186
F(3) 0.888 0.553 0.288
F(4) 0.472 0.787 0.717
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TABLE II. A comparison of the observe(Ref. 8 and the cal-
culated structure factok@ arb. units for d,,,, values for the first 20
reflections in the initial high-pressure phase of LiY&t 13.3 GPa
and 300 K. The isotropic temperature fack,(=87%(u?)/3) val-
ues we have used here are 0.92, 0.64, 0.90, 1.08, 0.95, and .90 A
for the Li, Y, K1), F(2), F(3), and F4) atoms, respectively, as
estimated from our calculation. The calculated space group of this
fergusonitelike phase in the low-tempearture limifig, /c, while
that of the experimental one [2/a (see the text for details

Crystal Potential (arb. units)

h ko i |Fhial?
Expt.  Calc. Expt. Calc.
12/a, Z=4 P2,/c, Zz=4
0 2 0 5.21 5.22 15 16
1 0 0 5.02 5.16 0 2
1 1 0 4.52 4.63 1391 1043
-2 -1 0 1 2 0 1 1 433 415 864 1354
S 1 2 0 3.62 3.67 0 0
0 2 1 3.52 3.42 0 10
FIG. 3. Variation in the potential energy per unit cell of LiyF 1 1 -1 343 3.48 0 6
as a function of distortiond) of the fergusonitelike structure inthe 1 1 1 3.15 3.04 0 13
simulated space group d?2,/c from the experimentally deter- 1 2 -1 2.98 3.01 2098 2052
mined space group of2/a. Here, =0 and =1 refer to the 1 3 0 2.86 2.88 520 576
atomic coordinates in the two space groups—\i2la andP2, /c, 0 3 1 281 2.76 331 225
respectively—at their respective potential minimum. 1 2 1 279 271 1832 2034
. . 0 4 0 2.61 2.61 630 718
eters at this temperature. We observe that the atomic shifts in 0 o 251 258 557 718
going from P2, /c to |2/a fergusonitelike structure are be- 1 3 1 252 253 0 0
low 0.2 A , which is rather quite small. Further, we compare 1 0 2'44 2'51 0 0
the experimental and calculated structure factors in Table Il 3 1 2'39 2'34 0 53
a detailed overview of which is subsequently illustrated in 0o o 2.38 2.26 640 390
Fig. 4. Due to the different space groups of our calculate ' '
structure, several reflections acquire small but finite intensic L2 232 221 0 0
4 0 231 2.33 0 8

ties which, however, remain absent from the space grou
used in the experimental data analysis.

lation of the normal modes in this system and observe that
P2, /c indeed represents a dynamically stable configuration
While continuing our MD simulation to higher pressures for this new phase. As the Table Ill demonstrates, Li atoms
up to 100 GPa, we encounter another structural phase tragre surrounded by eight fluorine atoms with six of them hav-
sition in the same system. This second transition seems g an average bond length of att@iA and the remaining

occur in LiYF, in the vicinity of 16 GPa and in LiYoE g of 2.7 A(Table I1l). On the other hand, for the rare-earth
about 17 GPa. Unlike in the previous case, we observe hei@iym atoms, ten fluorine atoms are found to close in at
a significant volume drop, which is nearly 6% for LiY&nd distances ranging from 2.13 to 2.42 A .

7% for LiYbF,. As is seen from Figs. 1 and 2, discontinui-
ties crop up in the angle of monoclinic distortiof)(as well.
This second phase transition is, therefore, clearly of the first
order. The anglg3 turns out here to be 108° for LiY,Fat the
transition pressuréTable Ill) and then continues to remain o . N
stable even at 100 GREig. 5. Owing to the transition from Two distinct high-pressure phase transitions are observed
fergusonitelike structure to this new monoclinic phase,ahe In both LiYF, and LiYbF,, one being apparently of second
parameter increases by about 15% while the other two |atticg|'de|’ while the other of the first order kind, as enumerated in
parametergviz., b andc) decrease, respectively, by 7% and Tables | and Ill. On looking at the crystal structures account-
13%. The angles is also up by 10%. From the analysis of ing for all the three phases of LiyF as depicted in Fig. 6,
our simulated results, we notice that this high-pressure newve come across significant nearest-neighbor atomic displace-
phase polymorph is actually another kind of monoclinicments in case of Li atoms in transforming from scheelite to
structure with the prismatic class (8. We determine its fergusonitelike phas@verage 0.5 Aand also from ferguso-
space group to bB2,/c(Z=4), as enumerated in Table III. nitelike to the new monoclinic phagmore than 1 A This is

For conviction, we further carry out lattice dynamical calcu-also well manifested in our further calculations of pair-

B. Phase transition Il (fergusonitelike to new monoclinig

IV. DISCUSSIONS
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40 TABLE lll. Structural parameters of the second high-pressure
@ Phase Il (Cal) monoclinic polymorph P2, /c, Z=4) of LiYF, on potential mini-
- 30 :’32*:(’;,:4 mization of the simulated structurd®E 18 GPa,T=0 K). Here,
E ' a=5.99 A, b=9.68A,c=3.99 A, B=108°,Vv=221.6 A3. Po-
; 204 sitional parameters are listed in the upper part while the bottom part
) enumerates the selected interatomic distafieesexceeding 3.0 A
N_: 101 in the crystal structure of the second high-pressure modification of
= Wl |
ianian I .
! 2 3 . 4 ° Atom Site X y z
d (A
s ) S—— Li 4e 0.783 0.796  0.819
30 12/a, Z =4 Y 4e 0.726 0.403 0.863
0 133GPa F(1) 4e 0.887 0.603 0.937
5 5 F2) de 0.637 0.525  0.336
'(% F(3) 4e 0.116 0.674 0.540
o 10 F(4) 4e 0.499 0.705 0.880
f o H J | { H i ‘ lon pair No.  Distance lon pair No. Distance
1 2 3 4 5 Li-F(1) 1.94 H1)-F(1) 2 2.47
d,, (A) 2.82 R1)-F(2) 2.47
Li-F(2) 1.97 2.49
FIG. 4. Graphical layout ofa) calculated andb) experimental 2.06 251
[Grzechniket al. (Ref. 8], structure factor patterns for the ferguso- 254 H1)-F(@3) 237
nitelike phase in LiYRk at 13.3 GPa. Multiplicity factor has not Li-F(3) 1.94 H1)-F(4) 2.30
been included here. Li-F (4) 1.99 2.82
2.03 R2)-F(2) 2.36
correlation functions for the constituent atoms, as a functiony-F(1) 2.23 R2)-F(3) 2.52
of the interatomic distance,: . 2.38 2.61
From the bond angle distributions involving the first near- 2.39 K2)-F(4) 2.47
est neighbors of Li-F and Y-F, we find that the F-Li-F and y.F(2) 2.13 K3)-F(3) 2.44
Li-F-Y angles display a sharp decline, while their distribu- 221 272
tions broaden across the scheelite to fergusonitelike transi. (3, 218 R3)-F(4) 242
tion. However, during the second phase transition, the bond 232 246
angle distributions of F-Y-F cater to a substantial lowering in 242 274
angles associated with increased coordinations. Y-F(4) 219 R4)-F(4) 217
From the graphical representations of scheelite to fergu- 2.36 '

sonitelike and also of the subsequent second phase transiti%r]u
in LiYF, as well as in LiYbl (Figs. 1 and 2 we get an idea
of how the structural changes occur in these two compounds
upon induction of pressure. Our simulated diffraction dia- o N )
grams for LiYF, at 300 K under different pressures are for the initial phase transition occurring at 10.6 GPa. We
shown in Fig. 7. Associated peak splitting along with thewould mention that although LiYj- does not distort as
introduction of some additional weak reflections is distinctly CaWQ, lattice does at high dopatt,which is also clear
observed in the present simulation, indicating the actual ocfrom our simulation when we compare the equation of states
currence of pressure-induced phase transitions in the systefior both LiYF, and LiYbF,, the reason for the apparent in-
However, the calculated intensities may not be found teequality in our transition pressure calculation lies perhaps in
match very well with those of the experiméntue likely to  the limitation of exploiting a semiempirical potenfia#'°to
the preferred orientations of the powder sample utilized inraccomplish the simulation. It is, however, worthy to empha-
the latter. size here that our intention in carrying out the present MD
As mentioned earlier, Raman scattering measurements atmulation was primarily to have a rather qualitative over-
300 K by Sarantopouloet al.”® indicate a possible onset of view of possible high-pressure phase transitions in ternary
structural phase transition in Lifhear 7 GPa. On the other halides: viz., LiYR and LiYbF,. Our analysis establishes
hand, the present MD simulation suggests the initiation othat the initial high-pressure modification of LiYks asso-
the phase transition in the same compound at about 6 GPaiated with a continuous increase of the monoclinic distor-
Recently, the luminescence measurements made by Manjdion of the crystal until the second one is encountdfed.
et al,” indicate that slight changes in the scheelite structurel), which is in tune with the experimental observatidfiss
occur around 5.5 GPa and discontinuous changes near Hg. 2 demonstrates, we come across a similar kind of be-
GPa. However, the subsequent high-pressure x-ray diffradiavior in LiYbF, too.
tion experiment carried out by Grzechngk al.® advocates We observe that although in the low-temperature limit

2 2.18
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FIG. 5. An overview of the simulated equations of state for
LiYF, in the new monoclinic phase, up to 100 GPa. The lines are
guide to the eye through the simulated data symbols. The lattice
constants and volume have been normalized by their respective val-
ues at 25 GPa as given in Fig. 1.

(0-300 K the simulated space group of the first high-
pressure phase is close R2;/c, as soon as the system
overcomes the energy barrigéfig. 3) upon heating, the dy-
namically stable space group turns out tolf2éa, tallying
the experimental observatiofighis is not much unusual in
the sense that a similar kind of behavior is also encountered
in clinopyroxenes with the pigeonite structure, where it has
been observed that high-temperature pigeonite possesses
the space group o€2/c, while low-temperature pigeonite
hasP2,/c as its space group.

So far as the second high-pressure phase of LigEon-

cerned, we observe that there are six Li-F bonds of approxi- [L | e o L
matel 2 A length, accounting for the six-coordinated bond- e all
ing of Li cations in the system. The Li-F coordination thus (¢) Phase IIT
changes from tetrahedral to octahedral (Li& LiFg) at high . o

pressure, in going from fergusonite to the new monoclinic
structure. In someABO, kinds of compounds—viz., . _ . .
CdWO,—where the highly distorted edge-sha®®; units FIG. 6 _Slmulated high-pressure stl_ru_ctures(ah schee_llte,(b)

are found to be present at high pressure in the wolframitéergusonitelike, andc) the new monoclinic phases of LiyFthe
phase, the W-O coordination turns out to be octahédral. _(:lrcles deplctlng the thrge constituent atofwiz., Y, Li, and B are

The polymorphic transformation of LiY/Arom the ferguso- in decreasing order of size.

nitelike phase into a modified monoclinic one may thus be

understood from the higher atomic packing in the latter onefluorine anions at distances varying between 2.13 A and 2.42
In this context, we note that NdTaGhows® a phase tran- A with an average of about2A , the lanthanum cations are
sition from fergusonite to the monoclinic LaTg®pe struc- found to be eight coordinated with oxygen anions. With a
ture at high pressure. Both LaTa@nd the high pressure view to Shannoret al.,'® the tenfold coordination of Y cat-
modification of NdTaQ have TaQ octahedra with a similar ions is mainly due to greater Y-F bond strength. Since the
Ta-O bond length as in Lf-octahedra. On the other hand, size and charge of Y and La are roughly alike, it is the higher
while the rare-earth yttrium cations form ten short bonds tcelectronegativity of Y cationgand also of F anionswhich
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10{(c)'* " 1w 1100 0 N o namics study allows us to satisfyingly reproduce the initial
8l Phase Il high-pressure phase analog of the ambient fluoroscheelite,
P2 /c (Z=4) LiYF,, in favor of the fergusonite-like structure and also
6 18 GPa, 300 K subsequently predict its hitherto unidentified second new-
41 phase polymorph at higher pressures as pertaining to a close-
24 packed monoclinic prismatic class. Notwithstanding, an am-
0 AL LYY biguity that once clouded at the outset around making the
2 6 8 10 12 14 16 18 20 22 24 26 choice of the proper space group to represent the dynami-
2 10{(p) "' 11 8 e cally stable first high-pressure modification of LiYRas fi-
5 s Phase nally been repulsed off in the process of our extensive analy-
g 64 P2, /c (Z=4) sis on further accomplishment of the energy minimization
8 13.3 GPa, 300 K - . .
> 4] and lattice dynamical calculations. Moreover, we have been
'@ able to observe through our MD simulation that the second
2 2 high-pressure monoclinic prismatic phase involving an octa-
N 02 4 6 8 10 12 14 16 18 20 22 24 26 hedral coordination around the Li cation remains stable even
10 TR TR TR T AT at 100 GPa. This iota of information is otherwise subverted
@ Phase | by experimental limitations. Further, our simulation has
8 14 /a (Z=4) made it also possible to shed light on the pressure-induced
61 4 GPa, 300 K phase transitional behavior in another similar kind of com-
44 pound: viz., LiYbR. Our simulated results thus enable a
o] ’A microscopic visualization of the nature and pathways of the
ol JUlaflp ] AI,. " A. structural changes that occur at high pressures and provide
2 4 6 8 10 12 14 16 18 20 22 24 26 this way a deeper understanding of the underlying dynamical

phenomena in the ambient fluoroscheelite system.
Finally, although the present MD simulation suggests no
FIG. 7. Simulated diffraction patterns for the scheelite more structural phase transition to take place above 16 GPa
(14,/a, Z=4), fergusonitelike(see text,P2,/c, Z=4), and the in LiYF,, it might yet appear to be quite interesting in trac-
new monoclinic P2, /c, Z=4) phases of LiYF at the respective  ing out whether there occurs any further anomaly in the sys-
pressures as mentioned. Vertical markers indicate Bragg reflectionsem on substantially increasing the temperature as well along
with the pressure, since scheelitésg., RNbO,, RTaQ,,
contribute to the greater Y-F bond strength resulting in aetc., withR=La to Lu) are quite knowlf to be among the
higher coordination number. Hence, even though there is ndew rare systems to undergo pure and proper ferroelastic
much information on the pressure-induced post-fergusonitghase transitions with temperature.
phases in ternary oxidEsas well as in ternary halides, the
second high-pressure modification of LiY#ks found to be

2 ¢ (degree) [ A = 0.4203 A]

apparently close to LaTaOkind of structure P2,/c, a ACKNOWLEDGMENTS
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