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Optical conductivity of the nonsuperconducting cuprate Lg_,Sr,CugO,g
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Lag_,Sr,CugO,q is a nonsuperconducting cuprate which exhibits a doubling of the elementary cell along the
c axis. Its optical conductivity has been first measured here, down to 20 K, in two single crystalg with
=1.56 andx=2.24. Alongc, bands are observed in both samples which correspond to strongly bound charges
and confirm that the cell doubling is due to charge ordering. Irathplane, in addition to the Drude term one
observes an infrared peak 0.1 eV and a midinfrared band at 0.7 eV. The 0.1-eV peak is found at higher
frequencies below 200 K, in correspondence with an anomalous increase in the dc resistivity and consistently
with its assignment to localized charges. These results point out similarities and differences with respect to the
optical properties of superconducting cuprates.
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[. INTRODUCTION This approach, which is most suitable to fit the smooth spec-
tra of the HCTS close to optimum doping, has also been
In recent years, several studies have been devoted to tienployed to extract frorio-(w) optical pseudogaps in a va-
problem of localization and ordering of the doped charges irfiety of cuprate >
the cuprates. Theories of their metallic phase in terms of According to an alternative, multicomponent model, the
fluctuating charged strip&' have been proposed. Models of real part of the infrared conductivity
high-T, superconductivity’ have also been proposed,
which assume a coexistence of free and bound charges. Ex-
perimentally, charged superlattices have been clearly de-
tected by diffraction techniques in compoufdsike
La, ,SKNiO, or La,_,Sr,MnO,, which are isostructural to

o(w)= % Im[%] 2

can be fitted by a Drude-Lorentz dielectric function

La,_,Sr,CuQy, (2-1-4). In this latter, however, ordered arrays 2 2
of spin and charge have been observed only upon partial =€ — o + N 21 i , (3)
replacement of La by N&On the other hand, charged stripe o —iol'p T (0°-of)-iol]

fluctuations have been detected in YB3OyL by use of where, in the sum, one oscillator accounts for the so-called

neutron scatteriri and ion channeling as well as, in 2-1-4, band, another one for the midinfraré@dIR) band. Two fur-

by x-ray absorptioff and angle-resolved photoemission. ther oscillators are often needed to reproduce the Cu-O

As far as the opical spgctra are cgnperned, It is We"charge—transfer band which appears in the near infrared and
known that the complex optical conductivity(w) of a me-

: : the visible!” The analysis ofo(w) in terms of Eq.(3) is
tallic cuprate, measured in thab plane, does not follow a supported by the fact that thé and MIR contributions,
normal Drude behavior. In the literature, this effect has beefynich are needed to fit the spectra at optimum doping, have

taken into account by using two different approaches. Acyeen directly resolved in a number of cuprates, both insulat-
cording to the so-called “one component” or “anomalous- jng and metallic.

Drude” model;*° one assumes that both the carrier relax- The d band is observed abg~0.1eV in both lightly

ation time 7 and its effective mase* are functions of the  goped LacuQ,, , (Ref. 18 and N¢CuO,_, (Refs. 16 and

hoton frequencyy: o ensiti pe :

p q Yo 19) and is extremely sensitive to both doping and tempera-
ture. In Ndp_,Ce,CuQ,_,,*® it increases in intensity and is
displaced towards lower energies for both increasing doping

ne?r(w) 0 and lowering temperaturé8.The softening of an infrared

m* (w)[l-iwr(w)]’ band forT—0 is quite unusual, as will be shown here also,

o(w)=
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and allows one to make interesting comparisons with thérom 0.06 to 0.3 holes per Cu atom in the metallic phase of
nonsuperconducting oxides. The contribution is still  La,_,Sr,CuQ, Resistivity measurements on single crystals
needed to fito(w) at x=0.15, where Ng ,CeCuQ,_, is  showed that 8-8-20, similarly to other cuprates, has an
superconducting at optimum doping. Therein, it is found at‘anomalous” metallic region for 1.5x=<1.8, followed by a
frequencies even lower than the softest transverse phonatormal metallic phase for=2; however, for any, it is not
mode®>#! Finally, it disappears in the normal metallic phase superconducting down to 1.3 ¥.At room temperature the
at high doping ¥>0.18). Its presence in superconducting anisotropy in the resistivity ip./p,,~ 10 at anyx. At con-
cuprates, at least those with Ioly, is confirmed by recent stant temperature, bog,, andp. decrease for increasing
observations of superconducting,Bi,CuQ; close to opti- as usually observed in doped Mott insulators. As a function
mum doping T.=20K).? of T, both p,, and p, are metallic like in the whole doping
The above observations are explained by assuming thatnge, but exhibit an anomalous broad maximtibetween
the d band is due to polaronic charges that increasingly selftwo temperature$;, and T, (with T,;>T,) which change
trap at lowT due to the competition between thermal exci-with x. HereT.; has been associated with a reduction in the
tations and charge-lattice interactiit>?%****The soften-  scattering rate of the itinerant holes, related to a weak ferro-
ing of the charge binding energy for increasing polaronmagnetic ordering in the 3D network. Beldliy, an antifer-
density (i.e., for increasing doping and/or decreasing tem-romagnetic(AFM) order is observed and attributed to the
peraturg¢ is explained in terms of polaron-polaron chains of Cu-Qsquares aligned along tieaxis®* The AFM
interactions>~?® The strength of thel band seems also to transition is associated with strong, opposite variations of the
increase as the dimensionality of the environment decreasesall coefficientsRy, in theab plane and along the axis, and
In YBa,CuOg, an untwinned cuprate of the YBCO family also with a sudden change jn,,. These effects have been
that has both conducting Cu-O planes and Cu-O chains, théxplained with the formation of a gap at the Fermi surface
optical conductivity shows a Drude contribution well distin- along certain directions, due to the formation of spin density
guished from a huge polaronic peak at 0.1 eV, when thevaves afT,.>° Both T.; and T, decrease by increasing
radiation field is directed along the chaffisin turn, the  until a conventional metallic behavior is established in the
nearly T-independent midinfrared band has been observedample withx=2.243° As already mentioned, electron dif-
both in layered and cubic perovskites, upon doping=@t5  fraction studie¥* have shown that an ordering process causes
eV.!"*%31This band, which close to the MIT transition helps a doubling of the elementary cell along thelirection. Ac-
to build up the Drude term with part of its spectral cording to the authors, the ordering involves the charges in-
Weight,l7'30'3lis usually attributed to electronic states Createdtroduced by doping' most probab|y in the muares_ In-
by doping in the Cu-O charge-transfer gap. deed, one may remark that the anomalies in the resistivity of
In the present paper the optical properties 0fg8-8-20 are quite similar to those detected in compounds like
Lag_,SrCugOy (8-8-20 will be studied and analyzed by NbSe, where one-dimensional charge density waves form
using the model of Eq(3). Lag_xSKCugO, contains the helow a critical temperatur®.
same chemical species as the 40 K superconductor 2-1-4. The two single crystals selected for the present optical
However, (i) it is not superconducting for any; (ii) it ex-  study of La_,SrCugO,, have x=2.24 andx=1.56, the
hibits in the electron diffraction spectra well-defined super-highest and nearly the lowest doping level, respectively,
lattice spots forx~1.6, indicating unit-cell doubling along which have been studied in the literature. Based on the trans-
the ¢ axis, diffused spots for-2.2°% Therefore, an infrared port propertie¥ of crystals obtained from the same batch,
study of 8-8-20 can add information on the ordering processhe former should provide a good metallic spectrum for ref-
that takes place in this cuprate and provide interesting comerence and the latter one, which heis;=145K and T,
parisons with the optical behavior of the superconducting=g85K, is expected to exhibit “anomalous” spectral features

cuprates. in the clearest way. Both crystals were grown by the
traveling-solvent floating zone methdd.Their chemical

Il. SAMPLE DESCRIPTION AND EXPERIMENTAL composition was determined by the inductively coupled
PROCEDURE plasma atomic emissiofiCP-AES. The transport and mag-

netic properties of the samples have been described in Ref.
The crystal structure of lga Sr,CugO, is tetragonaf® 35,

with lattice constantsy=by=1.084 nm,cy=0.3861nm. It The samples were mounted on the cold finger of a two-
can be derived from that of La,Sr,CuQ, (2-1-4) by elimi-  stage closed-cycle cryostat, whose temperature was kept con-
nating oxygen ions in a regular way. As a result, one is leftstant withh 2 K and could be varied from 295 to 20 K. The
with corner-sharing Cu-Qoctahedra, Cu-©pyramids, and reflectanceR(w) of the samples, with the radiation field in
Cu-O, squares. The latter ones form one-dimensiqd@l)  the ab plane, was measured relative to gold- and aluminum-
chains along the axis, while the corner-sharing Cus@c-  plated references. With the radiation field polarized along the
tahedra and the Cu-(pyramids form a 3D network of es- c¢ axis, the reference was obtained by evaporating directly
sentially 1D paths. The charges travel along this networkgold on the sampl&’ Thus we obtained reliable absolute
and there are no Cu-O conducting sheets. The transport propalues of the reflectivity in spite of the small transverse di-
erties of Lg_,Sr,CusO,q have been investigated on single mension of the sample. The spectra were collected by a rapid
crystals with 1.56:x< 2.24. In this range the nominal charge scanning interferometer, typically from 80 to 20 000 ¢mA
varies from 0.2 to 0.3 holes per Cu atom, compared withDrude-Lorentz fit was used to extrapolate the reflectivity to
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o B ) FIG. 2. Infrared optical conductivity of the axis at different
FIG. 1. Infrared FEﬂECtIVIty measured up to 20000 é'rat dif- temperatures, as extracted from ]Rew) of F|g 1, forx=2.24

ferent temperatures, with the radiation field polarized alongcthe (top) and x=1.56 (bottom). The inset compares the experimental
axis for bothx=2.24 (top) andx= 1.56 (bottom). a(w) at 20 K (solid line) with a fit based on a conventional Drude
term (dotted ling and two contributions at infrared frequencies
»w=0. On the high-energy side, our data were extrapolateddashed lines
with the reflectivity reported in Ref. 38 for La,Sr,CuQy,
under the reasonable assumption that the ultraviolet bands QF
8-8-20 are not too different from those of 2-1-4. The real par
of the optical conductivityo(w) was then extracted from
R(w) by usual Kramers-Kronig transformations.

ystals in Fig. 2. In the sample with=2.24 (top), o(w)
texhibits two well-defined components in the infrared, with
different temperature behaviors: a Drude term which is
dominating foro<1500cm ! and narrows foiT—0 and a
broadband in the midinfrared. This latter is separated from
Ill. RESULTS AND DISCUSSION the Drude contribution by a change of slope-&t500 cm %,
more pronounced at low. The inset compares the experi-
mental o(w) at 20 K with a fit to Eqg.(3). In the frequency
The reflectivity R(w) measured along the axis of range shown in the inset, this includes a Drude term with
Lag_,SrCugOyg is shown in Fig. 1 fox=2.24(top) andx ~ w,=~1500cm* at all temperatures and By, which de-
=1.56 (bottom). The spectra are reported in the range fromcreases from 1200 crl at 295 K to 400 cm! at 20 K, a
40 to 20 000 cri’ at six different temperatureR(w) exhib-  contribution in the midinfrared peaked at 2300 ¢hat 20 K
its a metalliclike behavior in both samples with a well- and a weak background centered at about 9000'cBased
evident pseudoplasma edge around 10000crihe elec- on these results, it seems quite reasonable to assign the mid-
tronic band in the visible range is similar to featuresinfrared band to those bound charges which produce a dif-
observed in most cupraté§® and attributed to the Cu-O fuse scattering in the electron diffraction spectra of the
charge-transfer transitions. Po2.24, it can be reproduced =2.2.4 sample. In turn, the strong Drude term accounts for
by two Lorentzians placed at 17 800 and 21200 &nwith  the good dc conductivity of this compound along thaxis.
e,=4.1. At low frequencyR(w) differs in the two crystals. Therefore the present data show a coexistence of free and
The sample wittk=2.24 shows a standard metallic reflec- bound charges in the cuprate evenxat2.24, a doping value
tivity, except for a smooth anomaly at600 cm* for T which provides at all temperatures the lowest dc resistivity
=<150K. On the other hand, fax=1.56 there is a clear reached by this compound.
change of slope ifR(w) around 300 cm?, suggestive of two A Drude-like absorption and a band in the midinfrared are
different contributions tar(w). The contribution at high fre- found also in the sample witk=1.56 (bottom panel of Fig.
guency exhibits a more pronounced temperature dependen2g where, however, they are directly resolved in thev).
than that at low frequency. This is due to the fact that the Drude term is weaker than at
The multicomponent structure of the absorption is evidenk=2.24 by a factor of 10, the midinfrared band by a factor of
in the real part of the optical conductivity, reported for both2. By recalling the results of Ref. 35, one may assign the

A. Optical response of thec axis
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sharp, T-dependent midinfrared band here observed Xor LOM. 1

=1.56 to the photoexcitation of those bound charges which, RN

for x=1.6, contribute sharp superlattice spots to the electron “"\.\% gos-

diffraction spectra. The peak frequency increases monotoni- sl \"".\"}V_‘_ TR N
cally from ~2300 cni ! at 295 K to~3300 cmi * at 20 K. At ' sl . .
the latter temperature, the corresponding band in the inset of W e ey
Fig. 2 is peaked at-2000 cm®. As already mentioned, a TTERR Ty

softening of the bound-charge absorption for increasing dop- 06— %k

ing has also been observed in superconducting families of Lae - St - Cl.0

cuprates? If one describes the bound charges in terms of 5’7fbp21;f§e e

small polarons, as previously done for other perovskites with
charge ordering®*°the peak energy of the band is just twice
the charge-lattice binding enerdy,.** From Fig. 2, atx
=1.56 one thus findsE,~1100 cm?! at 295 K, Ep
~1600cmt at 20 K.

The full opening of a charge-ordering gap iffw), as
observed, for instanc®,in Lay ¢St 3 NiO,, is prevented in
Lag 4,51 56CUsO,g by the Drude-like component, which in
Fig. 2 is observed at any temperature. This shows that the
bound charges are coexisting with free charges in the 1.56

R(®m)

0.8}
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The ordered charges can occupy the Golains, as already FIG. 3. Infrared reflectivity measured at different temperatures,

4 e : :
proposed‘, while the free carriers mf"‘y travel along the 219- with the radiation field polarized in thab plane for bothx=2.24
zag paths formed by the polyhedrical network, which are

. . . . . ) L (top) and x=1.56 (bottom). In the insetsR(w) is shown at two
aligned in average along thn_emrectlon. .A3|m|Iar-S|tuat|on IS temperatures up to 20000 cih
encountered, for instance, in NhSe&vhich remains metallic
down to the lowest temperatures in spite of the formation ofuperposition of Lorentzians peaked in the midinfrasD0
charge density waves. These latter appear in two out of them 1) and in the visible. The Drude plasma frequenay(
three infinite-length trigonal prisms that build up the struc-~5500cml) is approximately independent of temperature,
ture of NbSg, while the third one remains metalffé. while 'y decreases from 250 crhat 295 K to 90 cm? at
20 K. By using these values one predicts @y
= w3/[60I'5]~6000(2000 O tcm ! at 20 K (250 K) for
thex=2.24 sample, in agreement with the measured vatues
The reflectivityR(w) of the ab plane of La_,Sr,CusO,9  within a factor of 2.
is shown in Fig. 3 forx=2.24 (top) and x=1.56 (bottom). In the sample withx=1.56 (bottom panel where the
The spectra are reported in the range from 80 to 3000'cm anomalies in the dc properties are most evidefii) exhib-
at different temperatures. In the insets of both figuRés) its a complex structure. In the inset(w) is shown at two
is shown at two temperatures in the energy range from 80 teemperatures in the whole energy range. At least four absorp-
20000 cm®. HereR(w) presents a metalliclike behavior in tion bands are directly observed in the spectrum, which then
both samples with a well-evident pseudoplasma edge aroursliggests a fit in terms of the Drude-Lorentz approach. The
10000 cmt. However, below 3000 ciit the reflectivity of  band at the highest energy is a broad absorption located
the sample withx=2.24 (top panel increases steadily by around 15000 cit, independent off, which may be as-
lowering the temperature according to a conventional metalsigned to the charge-transfer transition between Cu and O. A
lic behavior, while in the sample witk=1.56 (bottom second well-evident absorption is observed around 6000
pane) R(w) has a more complicated behavior. Indeed, bycm™* and is nearly independent of temperature. This feature
lowering T the reflectivity first increases down to 250 K; is then different from the midinfrared bands observed along
then, it decreases to reach at 20 K its minimum value. thec axis and assigned to bound charges. It is instead similar
The real parir(w) of the optical conductivity is shown in  to the midinfrared band observed in most HCP$! Accord-
Fig. 4 for both samples, between 80 and 5000 tmand at ing to a pseudopotential calculatirof the electronic struc-
different temperatures. In the sample wi#+2.24 (top  ture of LgBaCu0,5 a compound with lattice structure and
pane) o(w) exhibits a pronounced metallic behavior. How- transport properties similar to those ofgLaSr,CugO,, the
ever, the behavioo(w)*w ™! that is observed in other cu- MIR band is due to a transition from an electronic band
prates and that inspired the “anomalous Drude” model oflocated at~0.5 eV below the Fermi energlr to a band
Eq. (1) is not observed here. On the other hand, a best fit tavhich crossegr .
Eqg. (3) gives very good resultsee the inset, where the fitis  Athird absorption in the bottom panel of Fig. 4 is strongly
superimposed to datdy using a normal Drude term plus a dependent off and extends from-500 to~4000 cm *. Let
nearly flat background. This latter, in turn, is obtained by aus name its peak frequenayy, for its similarity with other

B. Optical response of theab plane
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weight of La; 4,51 5§CUsO,g in the ab plane, compared with that of

its dc resistivity,p,,. Raw p,, data are reported in the inset for
bothx=1,56 andx=2.24 as solid lines. The dashed line is fhg

of x=2.24, assumed as a normal metallic reference, once scaled by
a constant factor in order to match the higlp, of x=1.56. In the

main figure, the solid line givesAp,,/pap=1[pan(1.56)

600

— 200K Lag 4,51, 54CugO,0 —pan(2.24)]/ pap(2.24):  namely, the deviation gb,, in the x
R vy | ab plane =1.56 sample from a normal metallic behavior. The stars represent
400, 2000 2000 the ratioAngg/Neg=[Nex(80,5000) No¢(80,1700)/ne(80,1700) as

obtained from thex(w) of Fig. 4 through Eq(4).
o (cm?)
whereV is the cell volume andh* is assumed to be equal to
FIG. 4. Infrared optical conductivity in theb plane for the two  the free-electron mass, and pute;=80cm !, w,

crystals, as extracted from tii{w) of Fig. 3 at different tempera- =5000cm !, one obtaing4(80,5000)=1.15+0.02 at any
tures. In the upper inset, the experimentdl) for x=2.24 is T from 295 to 20 K. Therefore, achanges, spectral weight
shown at 20 K(thick dot9 together with a fit(solid line) given by  is transferred across the fixed point at 1700 émwith no
a Drude term(dotted ling plus a broad background reproduced by ntervention from the electronic transitions at higher ener-
a sum of Lorentziangdashed ling In the lower inset,o(w) is gies. This transfer is measured by the ratmy/neg
shown for thex=1.56 crystal in the whole measuring range. =[Ner(80,5000)- no](80,1700)]h(80,1700), which is re-

ported at five temperatures in Fig. 5. One should notice that
cuprates mentioned in the Introduction, where the correthe error in this quantity is on the order of 2%. Therein,
sponding band is assigned to the photoexcitation of polaroni@ n 4/n. is also compared with the behavior of dc resistivity
charges®?%2*2°At low temperature thel peak is separated in the same sample. Indeed, in the inset of the figure, the
from theT-independent MIR band by a broad minimum cen-ab-plane raw resistivityp,;, is reported by a solid line for
tered at about 3000 ch (see also the insptAnother mini-  hoth crystals here consider&iDue to the reduced number
mum at lower frequency, between this third absorption andf carriers, atx=1.56, p,y, is larger than for thex=2.24
the Drude term, deepens for decreasing temperature and réample, which behaves approximately like a conventional
calls the optical pseudogaps reported for several underdopgfletal. However, if one scalgs,, for this latter by a constant
cuprates.®> However, one sees from Fig. 4 that such deepentactor (dashed ling the two curves show the same tempera-
ing is due to a “blueshift” of thed band. Indeed, in the ture dependence between 295 and 200 K. On the other hand,

present E?.sztsrl.secusozo crystal wg remains constant at below 200 K,p,, for x=1.56 deviates significantly upwards
~800 cm * between 295 and 200 K, but at lower tempera-from its behavior ak=2.24. In the main figure, the solid line

tures it hardensto reach about 1500 cmi at 20 K. This Apap!Pab=[pan(1.56)— pap(2.24))/ pan(2.24) measures
behavior with temperature is quite different from that of su-gych a deviation. As one can see, this line qualitatively fol-
perconducting cuprates, where usually softensfor T—0.  |ows the transfer of infrared spectral weight towards higher
The Intensity of thed peak increases from 295 to 250 K to frequencies ag is lowered, indicated bBAneff/neff (Stars_
decrease gradually from 250 to 20 K. Therefore, one finds that the variation in the dc resistivity is
One can easily check that the displacement ofdiband  related to the “blueshift” of an infrared oscillator at finite
occurs via a transfer of spectral weight within the Iow-energyfrequency’ well distinguished from the Drude term, the so-
excitation spectrum of the carriers. Indeed, as one can see #3lledd band. This observation is consistent with the assign-

the bottom panel of Fig. 4r(w) is independent of both at  ment of thed band in this cuprate to self-trapped charges.
about 1700 le and at 5000 le. If one introduces the |ndeed, according to any po|ar0nic model @fw),‘ll Wy

effective number of carriers «E,, the self-trapping energy of the carrier. Therefore, in
this framework the observed hardening of thband below
2M*V [ ws 200 K implies a lower hopping rate of the carriers, consistent
Te(w1,02)=—>7 | o(w)dw. (4)  with the anomalous increase observed below 200 K in the dc
me" Jo, resistivity.
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Finally, below 500 cr' the ab-plane infrared conductiv- We have then studied thab plane of Lg_,Sr,CugOyq,
ity of both samples in Fig. 4 shows a Drude-like free-particlewhere no indications of superlattice features are extracted
absorption. Phononlike peaks are superimposed onto it, moffeom the diffraction experiments. The infrared spectra of the
clearly forx=1.56 due to a reduced screening effect of thex=1.56 crystal exhibit again both a Drude-like term and a
carriers. The extrapolations of w) to =0 at differenttem- well-resolved midinfrared absorption. However, the latter
peratures agree within a factor of 2 with the correspondindand is much softer than for theaxis of the same sample

values ofo 4. extracted from the resistivities of Fig. 4. (~0.1 eV with respect to 0.3 VA fit to the x=2.24 optical
conductivity confirms the above two-term scenario also for
IV. CONCLUSION the highest doping. However, unlike along thexis, in the

. ) ) ab plane one could have a single type of lightly bound car-

We have studied the optical properties of jjers possibly large polarons. The Drude part of the spectrum
Lag,SCugOz0, @ nonsuperconducting cuprate characteryyoyld reflect their behavior as quasifree particles; the soft
ized by a network of essentially one-dimensional paths. Théand at 0.1 eV would correspond to their photoioniza-
two single crystals here examined hawe=1.56 andx  tion: i.e., their destruction by absorption of a photon. This
=2.24 or, approximately, the lowest and highest dopingsinterpretation is consistent with the observed correlation be-
respectively, that have been studied in the literature for thigween theT dependence of the band at 0.1 eV and that of the
compound. dc resistivity in the sama&=1.56 sample.

We have first determined the optical response of ¢he By recalling what reported in the Introduction, tfadb
axis, where previous electron diffracltion experiments OMplane of Lg_,SK,CugO,, behaves in the infrared like theb
Lag xS CugOy0 Showed clear superlattice spots 0+ 1.6,  plane of the superconducting cuprates, even if it has a quite
diffuse superlattice scattering for=2.24. In the optical gifferent geometrical structure. However, a crucial difference
spectra, forx=1.56 we find a strong an@-dependent mid-  has been pointed out by the present experiment. While in the
infrared band accompanied by a weak Drude term.xAt nonsuperconducting 8-8-20 the infrared bands related to the
=2.24 we observe a broad, neaflyindependent, midinfra- pound charges move to higher frequenciesTer0, indicat-
red background coexisting with a strong and narrow Drudeng stronger localization, in some high- superconductors
term. The observation of such infrared features confirms thqhe Corresponding absorption is found to soften for decreas-
the cell doubling along the axis is due to charge ordering. jng temperature in the normal phase, indicating a carrier de-
Midinfrared bands similar to those reported here have beepycalization or—in a phase separation scenario—stronger
observed in other oxideflike nickelates and manganiles charge density fluctuations. This result should be taken into
which exhibit either commensurate or incommensurate orconsideration by those models where the existence of bound

dering. Therein, however, the Drude term is usually absengharges is related to the still unexplained phenomenon of
below the ordering temperature. In the present cuprate, ORigh-T, superconductivity.

the contrary, the ordered charges coexist with carriers mov-

ing freely along thes axis, because the two species are prob-
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