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Muon spin rotation and SQUID investigation of superconductivity in (NH3),NaK,Cg, (X~0.7)
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The family of superconducting fullerides (NHNakK,Cgo shows an anomalous correlation betwdgrand
lattice parameter. To better understand the origin of this anomaly we have studied a represeatatix2
compound using superconducting quantum interference dési@e/ID) magnetometry and muon spin rotation
spectroscopy. The lower critical field;;, measured by the trapped magnetization method, is less than 1 G, a
very small value as compared with that of other fullerides. Muon spin depolarization in the superconducting
phase shows also quite small local-field inhomogeneities, of the order of those arising from nuclear dipolar
fields. On the other hand, the 40-T value Fbf,, as extracted from magnetometry data, is comparable to that
of other fullerides. We show that these observations cannot be rationalized within the framework of the
Ginzburg-Landau theory of superconductivity. Instead, the anomalous magnetic properties could be interpreted
taking into account the role played by polaronic instabilities in this material.
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[. INTRODUCTION 0.5<x<0.8) the Pauli-Landau spin susceptibility yields a
lower density of states at the Fermi level in compounds hav-
In fullerene based superconductors ammonia intercalatésg ahigher T;, in contrast with BCS or Migdal-Eliashberg
as a neutral molecule, without interacting with the host elecpredictions.
tronic system and preserving the superconducting properties It is therefore interesting to ask whether these anomalies
of the material. Since it acts simply as a molecular spacer, are related to essential differences in the nature of supercon-
change in lattice parameters and an increase of unit-cell voHuctivity in (NH3)q;0NaK,Cgq with respect to most com-
ume are often observédds a consequence, thg, conduc- mon superconducting fullerides. A possible nonconventional
tion band of the fullerene compound narrows and its densityiature of the superconductivity in this system would mani-
of states at the Fermi level increases, thus determining afest itself in the values of the critical parameters of its super-
increment in the superconducting transition temperature. Awonducting phase: the London penetration depthnd the
example of this mechanism has been reported fofower and upper critical field$l.; andH.,, respectively.

Na,CsGy,! which gives (NH),Na,CsG, after ammonia- From the available data in the literature, the other so-
tion, with a conspicuous increase in transition temperaturealled “normal” fullerene based superconductors appear to
from 10.5 to 29.6 K. be extreme type-Il superconductbfsharacterized by=\/

The intercalation of ammonia can also induce a metal-to$>1, wherex is the Ginzburg-Landau parameter. Our results
insulator transition as, e.g., in NK3Cgo,% where the su-  will be first analyzed in this framework and, in case of dis-
perconductivity of the ammoniated compound can be recrepancies, alternative suggestions will be offered.
stored only after the application of external pressure. When\>¢, both of these fundamental lengths can be eas-

We will deal here with a family of fullerides such as ily extracted from measurements of the lowef () and the
(NH3),NaK,Cq, and (NH),NaRb,Csy, whose precursors upper H.,) critical magnetic fields or, more precisely, from
NaK,Cq, and NaRBCg, cannot exist as a single phase in their extrapolated values at zero temperature. Roughly
normal conditions, but become stable only as ammoniatedpeakingH,,, the field at which the transition from the su-
compounds. X-ray diffraction in these systems shows that perconducting to the normal state occurs, corresponds to the
the NH3-Na groups occupy the large octahedral Sitesh a  field at which one quantum of magnetic fluko=hc/2e
consequent off-centering of the Naons. Since their discov- =2Xx10"7 G cn? extends over the coherence area of an
ery, these compounds have revealed puzzling features comlectron pair, so that
cerning the relation between the superconducting transition
temperature both with the lattice parameter as well as with Dy
the density of states at the Fermi level. Indeed, the progres- Hea(0)= ;gz @
sive removal of NH, accomplished by pumping on the
sample above room temperature, results dreareaseof the  from which the Ginzburg-Landau coherence lengttan be
lattice parameters accompanied byiacreaseof the super- determined. On the other hand, the knowledgeHef, the
conducting transition temperature, a trend opposite to thdield at which the magnetic flux starts to penetrate the
observed in (NH),Na,CsG. In addition, we have recently sample, allows the computation of the penetration degil
showr? that in a series of (N),NaK,Cqso compoundgwith  using the well-known equatiofvalid for «>1)
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duction electrons, they will not form any paramagnetic
In k. (2) bound statémuonium). Hence their precession frequency in
4m\? an external magnetic field remains that of a free partidia-
magnetic muoh In Cgy based superconductors, besides this
In addition to independent measurementsief andH ., major component there is an additional part of implanted
as obtained by standard superconducting quantum interferauons(typically 10—20% which will form endohedral muo-
ence deviceSQUID) magnetometry, we will provide also nium (located inside a gz moleculg, whose precession fre-
the value for\, which yields a stringent check of the validity quency is much higher than that of diamagnetic muon. Here
of Egs.(1) and(2). Since\ represents the transverse exten-we are interested only in the majority of muons that come at
sion of the vortices in the Abrikosov intermediate phase, itgest in the fcc lattice intersticeghe precise location is not
value can be also determined from the local magnetic-fieldvell known) and precess as diamagnetic muons, i.e., with a
distribution. It is well known that muon spin rotatigpSR) gyromagnetic ratioy, = 13.55 kHz/G.

P

Hci(0)=

gives reasonable estimates gfeven for irregular flux-line When a superconductor is in the intermediate state, i.e.,
lattices. Details on SQUID andSR measurements are given ugHg<B<<uoH:,, the muon precession signal will be
in the next section. damped by the inhomogeneous magnetic-field distribution of

the vortices. The expected damping profier the corre-
sponding line shape in Fourier spade the case of a trian-
gular flux-line lattice has been comput@dind, for single

The samples were prepared following the procedures ougrystals, also successfully measured. Unlike single crystals,
lined in Ref. 5. Stoichiometric amounts of alkali metgdd-  polycrystalline or powder materials exhibit a smeared out
drich, 99.95% and G, (Southern Chem. 99.5pavere dis- Mmagnetic-field distribution, with the consequence that the
solved in anhydrous ammonialdrich, 99.99+%) at 230 K. #SR line will assume a Gaussian shape-0.1-0.6us™*
After the reaction had taken place, the temperature wafor fullerides below T..° The established relation between
slowly increased until the ammonia was completely evapothe uSR damping raters{0) and the internal field rms de-
rated. The successive pumping at 120 °C for 30 min yieldediation AB is given by AB=o0{0)/27y,. Once AB is
the compound (NK), 7NaK,Cso; the sample was then an- known from an experiment that measukeg(0) in the ap-
nealed at 100 °C for 10 days. Its transition temperature wapropriate intermediate field range,H.; <B<uoHc,, the
T.=12 K and it showed a 20% superconducting fraction,penetration depth is given by
indicative of bulk superconductivity in its powder form. The
ammonia concentratiork=0.72, as determined frotH
NMR measurements, is in good agreement with the concen- A~3.71x10"*.
tration extracted from an interpolation of tfig—x data re-

ported in Ref. 5. Evaluation of the granulometry of the .
samples was performed using a scanning electron micro- SR experiments were performed on the EMU spectrom-

scope(SEM), whose micrographs indicate an average par_eter of the ISIS Facility(Rutherford Laboratory, UK The

ticle sized~2 um. pulsed nature of the muon beam sets an upper frequency
dc magnetometry measurements were performed with utoff that prevents the direct observation of high muonium

Quantum Design SQUID magnetometer equipped with requencies. Nevertheless, the interesting fraction of diamag-
home built Helmholtz cube which surrounded the whole in-"€tiC Muons will precess well within the pass band of the

strument body, thus allowing a reduction of the residual fielgSPectrometer and therefore could be readily measured. In our

on the sample to less than 2 mG. The SQUID superconducf@Se: the sample~500 mg was pressed inside an air tight

ing magnet was cooled from RT to liquid-He temperature in®Uminum cell equipped with a thifi7S-um) Kapton win-

zero external field. For a good thermal contact even at lovioW- A pure silver foil was put both directly behind the

temperatures the sample was sealed in a long quartz tu@@mple an_d around _the cell window to make it easy to sub-

under 1 mbar of He atmosphere. The sample was suspendH&Ct the signal coming from the sample holder.

in the middle of the tube, whose length was chosen so as to

always have a tube portion face the SQUID coils, even when [l. SQUID MEASUREMENTS

the sample had to move in and out of them during the mag-

netic moment measurement. This expedient allowed an accu-

rate subtraction of the quartz diamagnetic contribution. In spite of many previous measurements of the lower
uSR, which measures the spin precession of implantedritical field by SQUID magnetometry in fulleridég;**~18

muons, is very sensitive to local magnetic fields and thereits precise determination is still controversial due to consid-

fore it constitutes a valuable technique for our purposes. Inerable experimental difficulties. The simplest way to measure

deed, when the applied transverse field exceldds the  Hc; consists in observing the field at which tMe=M(H)

field distribution of the flux-line lattice will damp the muon curve starts to deviate from linearity. Unfortunately data on

spin precession signal, hence the penetration depth can Ialerides never show a good linearity and this brings to an

readily extractetifrom the damping rate. overestimate of thél., value. Alternative methods based on
In common metals and superconductors all the implante@®ean’s critical state mod¥l give quite different value¥!

muons usually sit interstitially and, being screened by conRecently it was showHi that the measurement of the trapped

II. EXPERIMENT
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FIG. 2. Measured ., values as a function of temperature. The
FIG. 1. The trapped magnetizatibh, — M as a function of the  extrapolation of the parabolic fit aff=0 yields H(0)
applied fieldH in (NH3)q 7, NaK,Cgo. The lower critical fieldH =0.87(9) G.
is determined from the onset of the magnetization which starts is

trapped aH =Hyy,. RbCsCgy sample and a single crystal were compared and

magnetization in the intermediate phase yields a more relffound to have the same lower critical field value. Hence the

able determination ofl.;. The procedure is as follows: first Measured lowH., value given here will be considered an
the sample is cooled in zero field from aboVe and its  Intrinsic feature of the compound.

initial magnetic moment NI;) is measured(ideally it

should be zero, but a residue always exisEhen a magnetic B. Upper critical field

field H is applied for at least 30 s and, after switching it
off, the final moment K1,) is measured. When the applied
field exceeds a threshold valugy, the magnetic flux is
trapped inside the sample. This trapped magnetization, give,
by the differenceM,—M,, is then plotted against the ap-
plied field H, as shown in Fig. 1 for measurements on
(NH3)o.7NaK,Cqo performed at 7 K. The increase of the
trapped magnetization abougy,, which follows a linear
behavior at all the investigated temperatures, allows a muc
more precise determination ¢1.,; than alternative proce-
dures. The fitted value for trapping ons€51 G for the
linear fit shown in Fig. 1is related tq the lower Criticgl figld Landau, and core contributions to susceptibilipper part
value byHC.lz. Hun/(1—n), wheren is the demagnetization of the figur.® After subtraction of all these contributions the
factor. Preliminary measurements on powdered samples ga

tiallv th its. althouah the t d i Yorve shown in the lower part of Fig. 3 is obtaindq. was
essentially the same resufts, although the trapped Magnelizagiinateq as the temperature at which the linear interpolation
tion values were rather scattered around (k@me fit line

(see Fig. 1 The use ofweakly compressadellets remark- of the data in the superconducting state intersects the normal-
'9. u wearly P ® : state baseline. The observed superconducting transition tem-
ably reduced the spread without an appreciable change 'SeratureTC(H) decreases on increasitity. In Fig. 4 we

.Hg“’ CngII’I’PIng tr? at the di/rgagnetlzatuiln fac;[jor ?f da SfEt Ofreport the dependence of the critical temperatureHgp),.
independent spheresn€1/3), correctly  adopte or Unfortunately, the maximum field available in our conven-

6 . .
powders,® is appropriate also for pellets. tional SQUID magnetometeH,,,=5.5 T) does not allow

The results of severdd .; measurements at different tem- . :
. ol us to investigate the full range af,=T.(H dependence
peratures are illustrated in Fig. 2. The zero-temperature valué g ge 0% = Tc(Happ) dep

H:1(0)=0.87 G was then extrapolated from a parabolic fit
(BCS weak coupling gave a similar result and experimenta{[jlIk
errors do not allow us to distinguish between the different

The upper critical fieldH., can be determined from the
temperature dependence of the field-cooled magnetiz&tion.
In this case the sample is cooled in an externally applied field
ﬂ(0.5<H<5.5 T) starting fromT>T. and its magnetic
moment is measured. The value of the external field corre-
sponds taH ., when the temperature equals the relafiye
Figure 3 shows an example of such a measurement in a 3-T
Wagnetic field.

The data abové ; were fitted to a Curie behavior coming
from paramagnetic impurities, to which one must add a
temperature-independent component resulting from Pauli,

TABLE |. Comparison of lower critical field$l., for several
ali-metal-doped fulleridegpowders denoted by asterjsk

behaV|or$' ) . ) Compound H¢.(T=0) [G] Ref.
The striking feature about thé.;(0) is its low value with
respect to that of other fullerides, shown in Table | for aRb;Cg ~50 13
comparison. Even an unphysical linear fit of the data wouldRb;Cgq 13* 16
at most yield an extrapolated valli,;(0)~1.2 which still  RbCsCqgq ~80 14
is one order of magnitude smaller theR,(0) for the quoted RbCsCsy, 16* 16
fullerides. The obvious suspicion that the powdered nature ok ,Cg, 12* 16
the sample affects the measured values was addressed ifNH,), - NaK,Cqo 0.879)* this work

previous experiment, reported in Ref. 16, where a powdered
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X 197 guessing from Ref. 22 a plausible enhancement factor of 2 in
' ' ' ' ' ' our data, we point out that Eq1) would predict a still

3t « (¢/T)+const. smaller ¢ (~2 nm), which has an important role in the dis-

cussion that will follow.

2l ] (i) It is known that sample granularity enhances the mea-
= 4k e T ] suredH¢,(0) values due to the onset of zero-dimensional
5 " (0-D) fluctuations, as detected in conductivity measurements
S0 e 1 in K3Cqp.22 This effect is expected to become dramatic when

b T =11.05K the grain sized becomes comparable £ Indeed, also con-

ventional superconductors like Al, in a suitable fine granular
-2f H=3T form, can have an upper critical field nearly two orders of
" magnitude larger than that of bulk sampfé3he granularity

o 5 10 15 20 25 30 35

of the material we have investigated, however, involves an
Temperature [K]

average particle size of2 um, which is more than three
FIG. 3. Upper graph: Field-cooled magnetization of orders of magnitude larger than any estimate othus al-
(NH3) o7 NaK,Ceo at H=3 T: the fitted curve accounts for para- lowing us to definitely exclude any appreciablg, enhance-
magnetic impurities and Pauli contributions. Lower graph: After thement effect due to granularity.
subtraction of the above-mentioned contributioffg, at H,pp, In conclusion we can state that the coherence length we
=H,,, is determined from the intersection of the two linear fits. find from H., measurements is accurate and, due to its in-
verse square-root dependence frétg,, even large uncer-
so that we have to resort to extrapolation. The extrapolatethinties in the determination of the latter would not apprecia-
field value at zero temperatufeelevant for¢ calculation is  bly affect the¢ value.
usually extracted from the slope of the observed linear be-
havior using the Werthamer-Helfand-Hohenbef@/HH)
formulaZ®

IV. MUON SPIN ROTATION MEASUREMENTS

As briefly described in Sec. kSR damping rate mea-
JH surements yield a reasonable value for the penetration depth
He(0)=0.69 T,- e ) (4) A\, even for an irregular flux-line configuration, typical for
T ¢ powders or polycrystalline samples. In our experiment the
sample was field cooled in an external transverse field of 50
G from aboveT, and the muon precession histograms mea-
(4) we find He,(0)=40+2 T. If we use Eq.(1), we can Sured at fixed. The presence of two precessing signals at all
extract a coherence lengéh-2.868) nm. Both of these val- temperatures indicated that a fraction of the total muons
ues, although different, do not appear to be inconsistent witg@me at rest in the sample holder while the other in the
those of other g based superconductds. sample. The two components could be easily singled out
Similarly to the measurement ¢, it is important to  thanks to their differences not only in amplitude, but mainly

examine possible factors that could affect the estimated valu® their precession frequencgliamagnetic shift due to super-
for Hy: conducting materlalqnd damplng ratenternal field second

(i) According to analogous measurements aCis, 2 the moment du_e to qux-I|r_1e I_attujeln accounting for the \_Nhole
parabolic He,(T) dependence predicted by the WHH expected S|gn_al, a missing fra_ctlon was detected: it is well
theory?® was not observed: the use of such theory to extracknown that this fraction is entirely due to the formation of

H.,(0) was shown to produce an underestimated value. Bgndohedral muonium—i.e., muonium atoms at rest within
he G cage—while the formation of muonium adduct radi-

12 cals is inhibited in §, compounds. This fraction is “miss-
ing” because, at the applied field of 50 G, its characteristic
frequency is too high to be observable at the ISIS facility. In
passing, it must be pointed out that this missing muonium
fraction is not interesting for the present experiment, where
we look for the information yielded by the unbound muons
in the material’s interstitial sites.
The signal due to the sample shows a Gaussian decay

with a decay rates, which was fitted using the function

Cc

The value for the derivative is 50.3 T/K and from Eq.

(6H

app|/5T)T=Tc=5-°(3) K

11.5¢

T_IK]

117

H_,(0)=40+ 25T
£(0)=2.86(8) nm

1 0.50 ] 3
Happl [T

sin(wt+ ¢p)exp(— d?t%2). Figure 5 shows the fitted values for
o in the temperature range<dT <15 K. The temperature-
independent residual value as observed abhyés due to
the magnetic-field distribution of the randomly oriented
nuclear dipoleg®H,n,%3na 32404k 1%).

FIG. 4. Critical temperature dependence ldg,,. The upper The additional broadening beloW¥,, due to the flux-line
critical field H,,(0)=40+2.5 T is found from the extrapolated lattice formation, is smaller than the nuclear term and much
slopedH 4pp/ I, using formula(4). smaller than that found in similar fullerides such as;Bf
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FIG. 5. uSR Gaussian decay rate as a function of temperature in \ 100G
a 50-G transverse field. The fit of data beldw yields o, from 0 102 o 10°
which the field distribution inside the sample is found. The penetra- & [um]

tion depthA is then calculated using E¢B).

FIG. 6. uSR signal decay rate; as a function of coherence
length ¢ as obtained from the numerical solution of the GL equa-
éions. The different curves correspond to several values of applied
magnetic field; the lower critical field value was fixed Hf,
=0.87 G.

and K;Cqo.° The superconducting contribution and the
normal-state nuclear dipole broadening add in quadratur
hence the formerds) can be extracted. The temperature
dependence ofr¢. was fitted to the phenomenological tem-
perature dependence:s(T)=o0s{0)[1—(T/T)“], which
yields 0¢{0)=5.5x 10 % us ! anda=2.55. The same ex- nearly three times smaller than that predicted by Etjsand
periment was repeated applying a 100-G transverse field arf@)- Such a discrepancy is by no means trivial because, in
a similar o value to that of the 50-G case was found, typi- order to weaken it, one has to make unphysical assumptions
cal of systems with\>£.1° The value for the London pen- 0On the other measured parameters, i.e., the two critical fields.
etration depthy can be extracted from Eq@3) which gives Indeed, as can be seen from E¢b. and (2), even quite a
A=1.40 um. This value is more than two times larger thansmall variation in\ will determine orders of magnitude
that of other superconducting fullerides. In thinking of ef- variations in the critical fields.

fects that could enhance the measuxeaipossible candidate ~ As an additional check for the observed discrepancy we
is the granulometry of the sample, when the particle size i§iave also used some approximate analytical solutions of the
not much larger than.®® But this is just our case, where Ginzburg-LandayGL) equations. Specifically, we compute
beingd~\, we do expect strong surface effects which tendthe muon spin depolarization rate;, which can easily be

to increase the measuredvalue with respect to that of a compared with the experimental value. The calculation re-
bulk sample. Although we have no means to implement &uires a numerical solution of the GL equations which was
quantitative correction to the measured value, we can defiperformed using the efficient algorithm developed in Ref. 25.
nitely state that it represents an upper limit for the real pen:rhiS fast iterative variational procedure, which minimizes
etration depth, which certainly cannot be larger thanimt ~ the free-energy density, gives as an output the local
magnetic-field distributioB=B(x,y). The second moment

of the local fieldsAB vyields the damping rateo() of the
MuSR.

In the previous section we described the independent The results of this calculation are shown in Fig. 6 which
measurements dfi.;, H.,, and\ and anticipated that they reports the dependence af; on the coherence lengthas
would be used within the framework of the Ginzburg- predicted by the GL equations for a fixét};=0.87 G. The
Landau-Abrikosov equationél) and (2). In principle, the different curves refer to different values of the applied field
knowledge ofH.; andH, values is sufficient to extract the in the range 5:B<<100 G. It appears evident that the maxi-
coherence lengtld and the penetration depth The addi- mum predicted value for the muon decay rate at the applied
tional experimental value ok from uSR measurements field of 50 G is 910 2 us !, much smaller than the mea-
helps in checking the internal consistency. From @g.the  sured value of 5510 2 us ! and, in any case, too small to
experimental value ofl.,=40 T yieldsé=2.868) nm; with  be measured. This confirms that tHe;, H.,, and\ values
this value and the experimental result tdg;=0.87 G Eq. measured in (Ng)g 72NaK,Cgo cannot be representative of
(2) yields \=3.82 um. If only H.; andH., were measured, a superconducting system described by the Ginzburg-Landau
the values fog and\ (although the latter seems considerablytheory. In addition, the fact that a series of samples with
larger than the value found in other superconducting ful-different ammonia content have critical temperatures in-
lerides would appear acceptable for an extreme type-Il suversely proportional to the density of states at the Fermi

V. DISCUSSION

perconductor. level, as recalled in the Introduction, is consistent with this
The picture appears inconsistent, however, since we musbnclusion.
account for themeasuredvalue of A=1.4 um, which is Even though the phonon-mediated superconductivity in
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fullerides is well established, we suggest that polaron-based 0.5<\.<1.2 range. The closeness of the upper limit of this
theories of superconductivity can correctly describe some ofange to that of the previously mentioned polaronic super-
these systems, such as those considered in this work. Unlikeonductivity boundary could suggest a possible role played
the BCS or Migdal-Eliashberg alternatives, the polaronic apby polarons in these systems.

proach does not require the phonon energy scale to be much

smaller than that of electrons. In fullerides, indeed, typical VI. CONCLUSIONS
phonon energies involved in the superconducting coupling In thi K h h that th i "
are or the order of 0.15 eV, due to the intramolecutey n is work we nave snown that thé magnetic properties

modes of G,.2° According to the early predictions of Bulae- of the fullerene based superconductor @iy NaK,Ceo are

vskii et alZ’ for the superconducting properties of systemsqu'te different from those of other fullerides, namely it dis-

with local pairs, critical fields and critical length values are plays a very smalH,, associated with very Iargd_cz and\
expected to be significantly different from those of ordinaryvalues' These_results cannot be explained W'th'n the frame-
BCS superconductors; in particular, the lower critical fieldWork of the Glnzburg-Landat(lGL) theory. It is sugge;ted

H., is expected to be much smaller and the penetration deptﬁji1at the system considered here represents a F’Ofde“".‘e case,
N much larger than the respective BCS counterparts. Mord! \.Nh'Ch the nature of sup'erconductlng cou_plmg begins to
recently, a polaron-based analysis has been formulated, wit%w'tCh from a phonon-med@ted to a polaronic charaptgr.

the inclusion of nonadiabatic effects in the Migdal- Ind_eed, electron-phono_n Interaction could be sufﬁmenfcly
Eliashberg theory, in order to better predict transition tem-Iarge in general to mall<e. it possible for some systems, like
peratures and photoelectron spectra of fullerfdéghe pres- (NH3)XNaK2C6°’ to exhibit an enhancement of thg c_:ouphr_mg
ence of charge instabilities or fluctuationgcharge V.Vh'Ch' In turn, favors_ the _developm_ent of pqlar_onlc mSt.at.)'“'
disproportion, charge-density waves, gtpredicted in po- ties. In the present situation, s_pecmc quantitative predlct_|ons
laronic systems manifests itself, indirectly, in superconduct—for measurable superconduct!ng quantities are needeq In or-
ing fullerides in the following circumstance§;) the NMR der to.understand the expenme_nt_al .results.and clarify the
detection of a spin gap in the NasCy, superconductor as essential nature of superconductivity in fullerides.

due to the presence of Jahn-Teller distorté@“t originat-
ing from a dynamic charge disproportiéhand (ii) the ex-
istence of a nonmagnetic insulating phase in  We thank Professor E. H. Brandt who kindly provided us
(NH3),NaK,Cq,%° interpreted in terms of a possibley-  with the simulation code for muon spin depolarization calcu-
namig charge disproportion. Polaronic instabilities are inlations and Dr. G. Salviati with Dr. N. Armani who per-
general expected at high values of the electron-phonon codermed the SEM granulometry measurements. We acknowl-
pling constant §.~1.5-2)3! In the case of fullerides, edge financial support by the EU Improvement of Human
though, the coupling values suggested by different experiPotential(IHP) program, which sponsored part of ouSR
mental techniquegven though still under debdfesettle in  experiments at ISIS facilityUK).
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