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Experimental results obtained by coherent neutron scattering with a time-of-flight spectrometer on the
nonfragile glass-forming liquid NalLio sPO; (Tg=515 K, T,=749 K) in a wide temperature rang800—773
K) are presented. As predicted by the mode coupling th@d@T), the resulting dynamical structure factor
has ag-independent form in the intermedigBe,g; regime. Furthermore, it is also found that tpelependence
of the dynamical structure factor is the same for the boson peak and the quasielastic region. Thus, a phenom-
enological model assuming that the quasielastic component is related to the damping of the localized vibra-
tional modes that give rise to the boson peak is discussed. Though the spectra are well described over a wide
temperature range, it is shown that the temperattrevhere the boson peak becomes overdamped is signifi-
cantly above the melting temperature in this system and thus cannot be associated to any onset of metastability
as previously suggested. On the other hand, a qualitative discussion of the susceptibility specfig abthe
frame of the MCT leads to a possible crossover temperdigreear 620 K (~1.2T,) close to the temperature
of the decoupling phenomenon of the relaxation time scales observéPb)MR in this system. Thig,
value is also compatible with a power-law temperature dependence of the structural relaxation time scale
deduced from the viscosity date50163-182@07)04542-9

[. INTRODUCTION forming liquids due to the existence of temperature activated
hopping processes that break the trapping of molecules in
During the last decade, the glass transition phenomenocages formed by neighboring molecules and so restore er-
has known a renewed interest triggered in particular by thegodicity below T.. However, an extended version of the
development of a microscopic theoretical approach, the saheory, taking these hopping processes into account, replaces
called mode coupling theorgMCT),* which offers a fully  this sharp transition by a change in the transport mechanism
dynamical picture of the supercooled liquid state. This theorynearT, from liquidlike to solidlike behavior. Therefore, rem-
provides an approximation scheme allowing the calculatiomants of the singularity may strongly influence the dynamics
of the time evolution of the density correlation function from aroundT,.
a microscopic equation of motion. In a simplified version, Analyzing neutrofi® and lighf~° scattering spectra,
this approach leads to a kinematic instability at a crossovesome predictions of this mode coupling theory for the liquid
temperatureT, above T, where the density fluctuation glass transition have been verified in particular abyéor
modes arrest with decreasing temperature. In the viscous ua- class of glass-forming liquids which are called fradfle.
dercooled liquid abovd ., the correlation function of the These systems often consist of relatively small, weakly in-
density fluctuations is found to decay into two steps whichteracting molecules and so are close to the hard-sphere lig-
are identified as the: and thep;,g relaxation processes and uids for which the MCT has been developed. In these fragile
is described by a set of scaling laws whereas ufideonly  systems, the crossover seems to be correctly described by the
the B:.st process remains, as the structural relaxatiorwor scaling laws of the simplest version of the MCT with a cross-
process is ideally frozen. over temperaturd . located at about 1.Z,. However, it is
In the MCT scheme, thes;,.; process is thus the short not clear up to now whether this dynamic instability is also
time decay of the density correlation function before therelevant in less fragile systems that are characterized by a
structural relaxation takes place and is ascribed to localizedmoother temperature dependence of the structural relaxation
motions associated with the rattling of particles in their cagesime scale and thus a stronger influence of the temperature
formed by surrounding particles. This fast process occurs oactivated hopping processes on the dynamics aropnd
picosecond time scale and has to be distinguished from theurthermore, it is now well established that the lowest fre-
secondaryBg,, processesthat are a typical feature of su- quency inelastic feature in the vibrational contribution to the
percooled liquids. The strict ergodic to nonergodic transitiondynamical structure fact@®(q, ), the so-called boson peak,
at T, predicted by the MCT is not observed in real glass-strongly increases when going from fragile towards strong
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glass-forming liquid$? This inelastic component that has to 12
be regarded as specific to disordered matérals com-
pletely neglected in the asymptotic solution of the MCT
equations. However, it strongly distorts the dynamical sus- N
ceptibility above the susceptibility minimur’ between 10° L 2
the « and Bi,¢; processes in the mesoscopic regime that is -
just the frequency range concerned by some predicted scal- - ;
ing laws of the MCT. This inelastic contribution could thus B l
be responsible for the departure of the asymptotic exponent ' strong N
from the constraint imposed by the MCT, already slightly i 5
observed in fragile liquids and strongly amplified in less | o
fragile system$® So a successful description of the liquid 10° L 2&0
glass transition in less fragile systems has to address the 5
influence of these low-frequency vibrational modes on the - .
relaxation dynamics. 4 fragile
As already pointed out, there are some experimental indi- 10 : : 0I8 |
cations for a possible common physical origin between the 0 02 04 06 ’
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boson peak and the quasielastic comporiém MCT Biast Tg/T
process For most glasses, it is well known that the depolar-
ization ratio [p(w)=Iyu(w)/ly(w)] observed in low- FIG. 1. Viscosity data of NgsLig sPO; as compared to those of

frequency Raman spectra is similar for both contributionsglycerol and ZnGlin an Angell plot:* @ are from Ref. 26 and
and independent of temperature. Recently, coherent neutrofom Ref. 27.
scattering experiments have shdWthat theq dependence
of the dynamical structure factor was the same for the bosoffamework of the MCT is presented. Our summary and con-
peak and the quasielastic region. These results can be takglsions are given in Sec. IV.
into account if it is assumed that the quasielastic part comes
from the damping of the vibrational modes that give rise to
the boson peak as for example in the approach proposed by
Gochiyaevet al?® Using this model, a good description of ~ NaydLioPO; is the eutectic compositioriTy=515 K,
the low-frequency Raman spectra has been achieved in frad+,= 749 K) based on the two alkali phosphate compounds
ile liquids as well as in stronger on&%.23 Furthermore, an  NaPQ and LiPQ,. The structure consists of covalent twisted
interesting result can be related to this phenomenologicathains of phosphate tetrahedra flinked through ionic
approach. It has been found that the boson peak becomésnds between nonbridging oxygen and alkali ions. In the
overdamped at a temperatuFé close to the crossover tem- crystalline state, NaPQ(Ref. 24 and LiPQ, (Ref. 25 are
peratureT . of the MCT deduced from scaling analysis of the characterized by a very different conformational state of the
susceptibility spectra in the different glass-forming liquids phosphate chain. As the cations are supposed to be randomly
that were investigatetf According to these authors, it means distributed in the mixed structure, it results in a random mi-
that in this temperature range, two independent explanationzostructure which prevents the supercooled liquid from
support the idea of a nonmonotonous change of the dynamiesystallizing in the whole temperature range betw&grand
in supercooled liquids. Tm, thus over more than 200 K. As it is clearly shown in

In the present paper, we report a coherent neutronFig. 1, the temperature dependence of the viscosity for this
scattering experiment on B&liy sPO; initiated in order to  glass-forming liquid has an intermediate behavior between
study the fast dynamics near the liquid glass transition in dragile liquids and strong ones in the Angell classification
nonfragile glass-forming liquid. The remainder of the paperike two other systems currently under study, glycerol and
is organized as follows: after mentioning some experimenZnCl,, although the high-temperature limit could be notice-
tal details(Sec. I), we present a detailed analysis and dis-ably different due to the polymeric structure.
cussion of the data. The first part of Sec. Ill is concerned As the liquid glass transition phenomenon seems to be
with the factorization problem of thgg andw dependences of mainly concerned with the phosphate chain dynamics in this
the dynamical structure fact®(q, ) in the mesoscopic fre- system, special care has been taken during the synthesis of
guency range in connection with the M@k, regime and a  the sample used for this neutron-scattering experiment. First,
possible relation between thig, process and the boson pure ’Li starting materials have been chosen due to the huge
peak. Then a phenomenological approach, the convolutioabsorption cross section of theLi isotope (7.5% natural
model first proposed by Gochiyaet al, which associates abundance Second, phosphate glasses being slightly
these two low-energy processes is used. The spectra are afgroscopic® deuterated compounds have been used for the
lyzed within this approach in order to determine whether orsynthesis in order to avoid contamination of the scattered
not the temperaturd™*, where the boson peak becomesintensity by the incoherent scattering from the residual water.
overdamped in this system, can be connected with a cros$a this condition NgcgLipgsPO; is a coherent scatterer
over temperature between solidlike and liquidlike dynamics93.4% and furthermore, 87.2% of the total scattering cross
as previously suggested. In the last part of Sec. Ill, a shorsection is due to the coherent scattering from the phosphate
qualitative discussion of the dynamical susceptibilities in thechains. Thus neutron scattering is a suitable probe to analyze

Il. EXPERIMENT
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the collective dynamics of the liquid glass transition phe- T T T —
nomenon in this system. . T=461K H , 1'
Neutron-scattering experiments have been done on the B . T=571K :; e
time-of-flight (TOF) spectrometer MIBEMOL at the reactor £
Orphee of the Laboratoire Len Brillouin (Saclay, France i - T=671K # 0N
Using cold neutrons with an incident wavelength set to 6.2 ~ . T=713K A c{‘-' "‘::
A, aresolution of 84ueV (full width at half heigh} has been S. q=16A" R R
. A = a0 b3 A
achieved at detector angle® 2anging from 36° to 141°. 2 I Aﬁ.‘,_‘“”;a{ F.a
Thus, scattering vectors up to 1.9 Aat zero energy trans- e A :ﬁ&-\.’{:’&c\’ ‘,.I.r ..
fer were allowed. As MIBEMOL is characterized by a reso- - adede cees *-:.’.',,.:.‘ et ¥
lution function of triangular shape, inelastic and broad quasi- L o" e b
elastic scattering as low as 0.1 meV can be observed. In 0 L L L 1 L
order to study the dynamics in Ba.io PO; from well be- -10 -8 -6 -4 -2 0 2
low the calorimetric glass transition temperatiliggup to the ho (meV)

melting temperaturd ,, (about 500 °¢, a hollow niobium _ _ _

cell has been especially conceived for this experiment. It FIG. 2. Coherent neutron-scattering spectra of & sP0O; in
consists roughly of two thin rolled up niobium she¢@sl reduced intensity obtained on the TOF spectrometer MIBEMOL for
mm) forming two cylinders of, respectively, 11 and 15 mm a momentum transfeq=1.6 A~ at selected temperatures from

in diameter, leaving an empty space of 2 mm width. Thisbe|°WTg up to aboveT,,. Note the coincidence of all spectra for
value has been calculated in order to achieve a transmissicif€/9y transfers above 6 meV, the energy of the boson peak maxi-

of 90% that allows us to neglect multiple scattering correc- UM &t 461 K.

tions whereas the cylindrical geometry ensures an as isotr@gpproaches are also used attempting to connect it to the
pic scattering as possible. During the experiment, care hagamping of the low-energy vibrational mod@$° In
been taken to guarantee absolute intensity calibration so ala, cLi, sPO;, the spectrum is not completely quasielastic at
runs have been measured in an uninterrupted series withotie highest temperature studied just ab®ygin good agree-
removing the sample from the oven. Furthermore, since thenent with the intermediate fragility of this systéfAccord-
scattering cell is filled at room temperature with glass beadsng to the viscosity data shown in Fig. 1, the structural re-
the experiment has been started from the highest temperatulaxation should give a strictly elastic component on the
in the stable liquid phase down to room temperature in ordewhole temperature range investigated. Indeed, it is inferred
to ensure that the same number of scattering nuclei are in teom Fig. 1 that at 773 K the width of the process remains
neutron beam during the whole experiment. The detector efelow 1ueV that has to be compared to the resolution width
ficiencies have been determined from a scan with a hollovpf 84 neV. It means that the broad quasielastic component in
vanadium cylinder of the same size. The slightly Na.sbiosPO; can be safely studied over a wide temperature
temperature-dependent background of the empty can h4d&nge in the whole supercooled liquid phase. In particular,
been derived from two scans, one at room temperature aMCtdered'Ct'ons in this mesoscopiBias regime can be
the other at 500 °C. After these usual corrections, the TO ) - :

spectraS(26,t,T) have been converted in dynamical struc-_, O"€ Of the MCT predictiorisconcerning theBss relax-
ture factor spectrs(q, w, T) with q dependent energy ranges ation region is a decoupling property of the dynamical struc-
by interpolation with a wave vector step of 0.2 Aensuring ture factorS(q, «, T) between a purely frequency-dependent

. ! and a purely wavevector-dependent tern®’(q,w,T
a ra}t:?elr)good signal-to-noise rati23 spectra from 0.6 up to =G(w T)pH(q); According to th[i)s expression ﬂgg shap))e of
5.0A7). : . i

the dynamical structure factor or the susceptibility spectra

x"(q,0,T)=5(q,0,T)/n(w,T) is predicted to be indepen-
IIl. RESULTS AND DISCUSSION dent of the wavevector in the,g regime. This factorization

property has been tested on the susceptibility spectra ob-

In Fig. 2 is shown a representative set of the coherentained in NgczLi,sPO; and reported in Fig. 3 forT

neutron-scattering spectra obtained from beldy up to =631 K. The data for 0.6 A'<q<5.0 A~* are shown to
aboveT,, for the wavevector 1.6 AL. In order to remove overlap within experimental error over a wide energy range.
the trivial temperature dependence of the scattered intensitiiherefore, it is found that this factorization property is veri-
these spectra have been plotted in reduced intensitfied in the whole temperature ran¢&0—773 K not only in
Sedd, 0, T)=5(q,0,T)/[wn(w,T)] where n(w,T) is the the Bs,q relaxation region as predicted by the MCT but also
Bose factor. At low temperatures, the inelastic scattered infor the boson peak whatever the relative intensities of these
tensity is mainly due to low-energy vibrational excitations two processes. Although the verification of this factorization
that give rise to a broad asymmetric band, the so-called bgaroperty is a prerequisite condition for any mode coupling
son peak with a maximum located around 6 meV at 461 Kanalysis in theB;,¢; regime, it does not exclude other inter-
just belowTy. On varying temperature, the scattered inten-pretations of the data. In particular, the observed singlar
sity follows the Bose factor distribution for the energy abovedependence of the dynamical structure factor for the boson
6 meV whereas at lower energy an excess scattering appegssak and the quasielastic region does not preclude a vibra-
particularly aboveT,. This broad quasielastic contribution tional origin for the latter.
grows in intensity faster than the Bose factor revealing an- Following an idea first proposed by Gochiyaeval,?
harmonic processes and is interpreted in the MCT frames akese observations can be taken into account if it is assumed
the Bt relaxation though alternative phenomenologicalthat each vibrational eigenmode with a frequenQy is
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FIG. 3. Test of the factorization property predicted by the MCT ~ FIG. 4. g-rescaled spectra from beloVy up to aboveT,, fitted
for the By, relaxation region. The 23 susceptibility spectra at 631 K With the convolution model Eq5) (Ref. 20 showing a very good
interpolated to constarnt between 0.6 and 5.0 & are represented agreement over the whole temperature range investigated.
with different symbols. Note that the boson peak at higher energy
also verifies the factorization property with the sagnéependence. tween the vibrational and relaxational modes whergdy

is the relaxation time of the latter. Far—0, 6—0 and Eq.

damped via a relaxation memory functiof(w,T), (5) becomes an identity giving an inelastic spectra. On in-
5 creasing temperaturg(T) increases towards(T) giving
m(w,T)= 5 (M) 1) rise to a broad quasielastic component untfj,= s atT

' 1-iwrn(T)’ =T* where the boson peak merges completely into the

guasielastic component. By analogy with the soft mode
formalism® the renormalized frequency of the boson peak
maximum w§=wp,— 8% is expected to follow a critical
x(0,Q,T)=[Q%- w?-m(w,T)] L. (2)  power-law temperature dependence just beldW: w3

Th h di itV is simolv ai by th o (T*—T). It corresponds to a transition of the excitations
en, t e sqattere mtensﬂy IS Simply given by the sum Ot[hat give rise to the boson peak from vibrational to relax-
the contributions of all the vibrational excitations. Replacing yiiona| type of collective motions

the summation by integration, the vibrational density of Using this phenomenological approach, Raman spectra

resulting in the following susceptibility for each vibrational
mode:

statesg((2) is introduced: obtained on several glass formers have been fitted leading to
w§p= 52 for a temperaturel* close to the crossover tem-
l(w,T)= n(w,T)f g(Q)x"(0,Q,T)dQ. 3 peratureT ;. of the MCT deduced from scaling analysis of the

susceptibility spectr® These results have led the authors to
The frequency dependence of the vibrational density otonclude that at this temperatufé ~ T, a dynamical cross-
statesg(w) can then be obtained from the shape of the scatever occurs in this energy range between a solidlike dynam-
tered spectra at sufficiently low temperature when there is nics for T<T, characterized by a vibrational spectra towards

relaxation a liquidlike dynamics forT>T, characterized by a relax-
ational spectra. This crossover could thus be observed either
(0, T<Ty) (o T€T )= 9(w) 4 Dby the critical behavior of the relaxational spectrum within
on(w,T<Ty) ol T<Tg)== 7", 4 the frames of the MCT or by the critical behavior of the
boson peak.

wherel is the reduced intensity scattered spectra at this low  ag shown in Fig. 4, this phenomenological model with
temperature. Next, the vibrational density of state3 s iy three free parameters describes very well the coherent
characterized by, (T), the slightly temperature-dependent e (tron-scattering spectra obtained ingNa, PO, in the
frequency of the boson peak maximum included in the modej,hole temperature range investigated f'rom'berbwup to

in order to take into account the commonly observed SOﬂenaboveTm. According to Eq(4), the shape of the vibrational
ing of the boson peak with increasing temperature. Thus it i?iensity of stateg(w) has been deduced from the room tem-
assumed that the spectral shape of the boson peak is ngbratyre reduced intensity spectra where the quasielastic
temperature dependent. This leads to the following expressomponent is strongly reduced. But in this glass, the strong
sion for the scattered intensity that has been used to fit thﬁsymmetric shape of the boson peak is very well described

experimental data: by a phenomenological generalized Lorentzian form:

2

— 2 " ®
I(w,T)—n(w,T)f Qo[ Q, 0p(T) IX" (0,0, T)dQ. lo(@,0ndT))> [w2+wb o ®
p

©)

In the Debye memory function of Eql), &(T) is the  So in the fitting procedure, this analytic function character-
homogeneous temperature-dependent coupling strength bieed by a unique parametes,(T) has been used fol
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FIG. 5. Temperature dependence of the coupling stre6g®)
and the position of the boson peak maximusy, (A) obtained FIG. 6. Temperature dependence of theescaled susceptibility
from the fitted spectra of Fig. 4 with the convolution model. spectra for some temperatures ab®ye At high energy, the boson
Inset: Critical temperature dependence of the renormalized frepeak is clearly seen even for temperatures abbyewhereas at
quency of the boson peak maximumﬁ=w§p— &% leading toT* lower energy theB;,.; region remains almost flat with an increasing
=875 K well above the melting temperature in this system. amplitude with temperature.

rather than the experimental data. It should also be men-

tioned that no extra intensity parameter has been added in the Note that the critical exponentsandb are not indepen-

fitting procedure as the temperature dependence of the bosdent but obey a relation involving the gamma function and a

peak intensity follows the Bose factor which is included in parameteix with the conditions 8<b<<1 and 0<a<0.395.

Eq. (5). Furthermore, a critical temperature dependence is also pre-
The relaxation timer derived from these fits is found to dicted for the structural relaxation time scale,(T

be weakly temperature dependent and in the range of the T )~ with a critical exponenty also related to the previ-

picosecond. Thus the strong temperature dependence of tags onesy=1a+ 1b. So aboveT,, all these critical behav-

scattered spectra is only due to the variations of the couplingyrs are determined by the unique paramaténat could be

strength 6 and the position of the maximum of the boson thepretically calculated from the static structure facon)

peakwy, as shown in Fig. S. In the framework of this model, 1, ;¢ js ysually left as a free parameter in MCT analysis on
the boson peak is not overdamped even at the highest ter, glass formers.

perature studied just above, as the temperature depen- One should keep in mind that these predictions of the

deznce of the coupllng.strengtlﬁz(T) dqes not.cross the idealized MCT in theB;,. regime are only asymptotic results
wp(T) one. As shown in the inset of Fig. 5, this leads 10 agyerjved from the mode coupling equations for frequencies
renc;rmahzed frequency of the boson peak maximwl  around the susceptibility minima and for temperatures not
= wp,— &° that goes to zero arour =875 K, well above  too far from T,. Furthermore, it has also been shown that
the melting temperature. Thus, contrary to the suggestion afven in very fragile liquids, these predictions break down
some authoré} the temperatur@* at which the boson peak very close toT. as hopping processes, neglected in this ide-
merges into the quasielastic scattering cannot be associatgfized version, restore ergodicity beloW.3! It should also
with any metastability onset in this system sificeis found  pe remembered that in the mode coupling asymptotic results,
in the stable liquid phase. the lowest-frequency vibrational component, namely, the bo-
Some of the most detailed predictions of the MCT areson peak, is not properly taken into account. These limita-
based on an asymptotic development of the susceptibilitfions notwithstanding, several fragile liquids investigated
spectrum in theB;, region around the minimum that sepa- have exhibited these different critical behaviors for the sus-
rates thea process on the low-frequency side from vibra- ceptibility spectrum obtained by neutron scatteffiiy as
tional modes at higher frequencieBor T above but close to  well as by light scattering-2%34The scaling laws have been
the crossover temperatufig, the susceptibility minimum is  particularly verified abovel., locating the crossover tem-
predicted to exhibit a universal spectral shape characterizggerature around 1.2,. For the temperatures beldly, only
by a first power laww ~° at low frequencies in the range that gne fragile liquid ([Ca(NQy),]o A K(NO3)]os) Seems to
is the high frequency part of the stretched exponential for thelearly exhibit up to now the knee in the,g region of the
« relaxation. For the high-frequency side of the minimum, asusceptibility following correctly the MCT predictiorsAll
second power law?® characterizing thess,s regime is pre-  the other systems investigated show deviations probably due
dicted. This susceptibility minimum can be then approxi-to a stronger boson peak influence resulting in critical expo-
mated by an interpolation formula between these two powefentsa andb that cannot fulfill the MCT constraint.
laws leading to the determination of two parameteys, and As shown in Fig. 6, the coherent neutron susceptibility
Xmin» the frequency and the amplitude of the susceptibilityspectra obtained on Nalio PO, aboveT, are also strongly
minimum. According to the MCT, these two parameters fol-influenced by the presence of the boson peak around 6 meV.
low critical temperature dependences,=(T—T)Y2 Furthermore, the structural relaxation remains sufficiently
and x/n o<(T—-T)Y2 slow to not enter the energy window scanned by our experi-
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FIG. 7. (a) Temperature dependence of the susceptibility plateau 0.5 0.7 0.9 11 1.3
height deduced from the susceptibility spectra of Fig. 6 leading to a Tg/T

possible crossover temperatfe—620 K. (b) Critical scaling of FIG. 8. Temperature dependence of the structural relaxation
the structural relaxation time scale,o 7./T also leading to the . N S .
same crossover temperattfe—620 K with v= 3 time scaler,> 7,/T (@) and relaxation times obtained 5P NMR
peraiure~ r=e (M, ) (Ref. 35 and DMA (A) (Ref. 36. Below T~600 K occurs
a decoupling between the process and a secondaBy,,,, process.
ment even for the highest temperature studied, 773 K, just
aboveT,,. All these features result in almost flat suscepti- IV. CONCLUSION

bility spectra in tthfaS.t region vv_itho.ut any prominent mini- In this paper, we have shown that in {fio PO, the
mum. The slope at high energies is rather closa-tol 25 dynamical structure factor obtained by a coherent neutron-
for other nonfragile glass-forming liquids mve;t,gaﬂéd.* scattering experiment is independent of the wave vector in
So the lack of pronounced suscepubﬂny minima in thgsqhe whole temperature range investigated from beTguup
spectra do not allow a complete line shape analysis withig aboveT . This factorization property &(q, »,T) is thus

the framework of the MCT. in good agreement with the results given by the MCT for the

Nevertheless, a prediction that can be tested, as it does ngt . region. Nevertheless, the observed simijatependence

require any determination of a critical exponent, is the temof the dynamical structure factor for the boson peak and the
perature dependence of the susceptibility plateau heighhst relaxational process does not preclude a vibrational ori-
Xmin- |ts temperature dependence fbr-T, is reported in  gin for the latter. Using an alternative approach that relates
Fig. 7(a) showing a steeper increase above about 650 Kthese two contributions, a very good agreement has been
These data are compatible with the MCT scenario leading téound between the coherent neutron-scattering spectra and
a possible crossover temperatilienear 620 K. As shown in  the model in the whole temperature range from belguup

Fig. 7(b), the « relaxation time scale that is related to the to aboveT,,. However, it has been demonstrated that the
shear viscosity s via the Stokes-Einstein relatiorr,  temperatureT*, where the boson peak becomes over-
« 74/ can also lead to the same crossover temperatyre c_iarr_lped, cannot be associated with any m_etastablllty of the
~620 K. However, they=3 value used to obtain the linear liduid as recently suggested. Indeed, in this sys®&mhas

dependence in Fig.(8) cannot be checked against the MCT Peen found above the melting temperature.

constraint as the other critical exponemtsand b are un- On th? Othef hand, the temperature dependence pf_the fast
known in this supercooled liquid and cannot be safely deterP'0C€SS intensity can be accounted for by the predictions of
mined from the susceptibility spectra the simplest version of the MCT. It leads to a crossover

It is very interesting to note that the possible CrossovertemperatureTc~620 K (~1.2T,) in the supercooled liquid
y 9 : P phase, in good agreement with scaling analysis of the struc-
temperaturel .~620 K found is very close to the tempera-

tural relaxation time scale deduced from viscosity data. Fur-
ture where a secondafo, Process emerges from the struc- yharmore, it is also close to the temperature where a decou-

tural relaxation as detected BYP NMR measuremerftsand  pjing phenomenon between the structural relaxation and a
mechanical experimenisin this glass-forming liquid and secondaryBq,, process occurs in this system as already ob-
shown in Fig. 8. This secondary process has been attributegsryed by3lP NMR. However, it has not been possible to
to local reorientations of the PQetrahedra forming the yse the susceptibility spectra for a line-shape analysis and
phosphate chains. It merges into the structurakr@rocess thus a more quantitative comparison with the MCT predic-
above 600 K, thus slightly beloW, (~1.2Tg). In the case tions. In particular, the susceptibility spectra obtained in
of fragile liquids, the temperature where this decoupling pheNa, sLi, sPO; are strongly distorted by low-lying vibrational
nomenon between the structural relaxation and a secondargodes, the boson peak, not really taken into account by the
Bsiow Process observed by NMR or dielectric spectroscopyMCT.

occurs is also often found just below the crossover tempera- These results suggest that in less fragile systems, the fast
ture T, deduced from MCT analys¥. relaxational intensity could be the result of two nearly
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equally weighted contributions:
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one from the structural re-
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