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We have measured the pressure dependence of the superconducting transition tempevathire a large
range of doping inCa,La; _,) (Bay 75-xLag 25+ x) Cu3O, . This charge-compensated 1:2:3 family is tetragonal,
and free of the plateau structure and of structural phase transitions. The preRyutependence of ¢ is
analyzed in terms of two easily determined variablE& (maximal attainabld ;) and the relative chemical
chargeAq=y—yw.(x) (the oxygen contery measured with respect to its value at the metal-insulator tran-
sition), used to describe the dependenca& obn doping for all values ak andy. Assuming a simple parabolic
relationship betweefi, andAq that does not broaden with, we derive an expression fdiT,/d P containing
contributions from bottdAg/dP and dT{™®/dP which are dominant far away from and in the vicinity of
optimal doping, respectively. We obtain in this family reliable values of the derivatd/&8/dP=+1.7
K/GPa anddAg/dP=+0.011e|/GPa which areonstant, independent of the doping lead anticipated by
our simple analysis.

[. INTRODUCTION to alter the mobile hole densityn, (measured with respect
to optimal doping. The work of Obertelli, Cooper, and
The pressure dependence of the transition temperaturEallor® and of Zhang and Satsuggests thal ' should be
T of cuprate superconductors has been the subject of intefthe second variabld"® denotes the value dF at optimal
sive research in recent yedrGuided by the idea of replac- doping, that is, the maximal value &, within a material
ing external pressure by internal “chemical pressure” in anfamily attainable by doping at a given pressure. Bath,
attempt at yielding higheF;, or searching for a clue to the and T™ would then be expected to be pressure dependent.
underlying mechanistmeasurements under pressure haverhe importance of using two independent variables in the
been one of the major tools in the investigation of new majnyestigation ofd T, /dP has already been recognized in the
terials. It was found that in many cuprates the pressefe ( early work by van EenigévE) et al.” These authors investi-
derivativedT/dP is large and positive in the so-called un- gateddT,./dP in YBa,Cu30, (YBCO) as function of pres-
derdoped regime, decreasing towards optimal doping angyre at various values of oxygen contgntin their model
eventually becoming negative in the strongly overdoped rethey use the doping variablen;, and the other variable that
gime. It has been suggested by Hall effect and neutrontey use is related 8. The use of two variables in the
diffraction studies®that the effect of pressure dn arises in - determination ofiT./dP may allow one to understand why
part from electron transfer from the CyQplanes to the in slightly overdoped materiald T,/dP remains positive.
charge reservoir, thereby increasing the mobile hole densityvere T solely a function ofAn;,, dT,/dP should be iden-
n, per CuQ plane. However, attempts at a quantitativetically zero at optimal doping, becoming positive or negative
analysis of the dependenceTf on pressure, based solely on for underdoping or overdoping, respectiveéfy.
the pressure-induced charge-transfer model, have not been More recently, this work was extended by two other in-
particularly successful, suggesting that additional variablesestigations on pure YBCO and on Ca- or La-substituted
might be important:* YBCO by Almasanet al® and by Neumeier and Zimmer-
The variables that would best describe the pressure depemann(NZ).* Following VE et al. these authors use the same
dence ofT, can be found in the variables that are used in thevariables An;, (again referred to full stoichiometryand
description ofT, itself. At leasttwo independent variables T{*for describingT. In both investigationd n, was taken
are needed to describe,. One obvious choice of such a to be the microscopic mobile hole density in the GuO
variable would be a parameter that describes the dependenpkanes, as in the work of vEt al. However, Almasaret al.
of T, on doping. It is well known in cuprates that by meansobtain this parameter from bond-valence-sums arguments
of chemical changes it is possible to varysmoothly and in  while NZ use for this quantity the concentration of substi-
a systematic manner within the underdoped, optimally dopetuted atoms which, they believe, represents the mobile hole
or overdoped regimes. Such chemical changes are believetgnsity.
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Il. ANALYSIS OF THE DEPENDENCE OF dT./dP
ON DOPING
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We would now like to derive an expression fag, in
terms of macroscopic variables that can be determined un-
ambiguously from experiment. Following our work on
CalLaBaCuO, we choose the variablE8 and the relative
chemical chargeAq=y—y,,. (More generally one could
define Aq=q—d,y, Whereq denotes the chemical charge
contributedeither by anionsor by cations; see Sec.)VWe
Yopt®)-Yp. ()=0.29 —|Yj prefer the use ofAq, rather than the actual doping level
Olwdp o s b by Liaa by An,,. The former is a directly observable quantity whereas
0.0 0.1 0.2 0.3 the latter is subject to uncertainties arising from an unknown
}/'yM_,(x) amount of hole splitting between mobile and localiZedy.,

charge reservairstates. Notice thah, changes with pres-

FIG. 1. Parabolic relation betweef, (resistive ons¢tand  sure. This problem is avoided when the chemical charge
y—ym.(X) for various compositions and oxygen contentg. This ~ used which, unliken,,, does not change with pressure. For
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curve was taken from Ref. 10. simplicity, we have ignored any proportionality constant in
the definition ofAq, e.9.,Aq=2(y—Yop) that might be ex-
Our method of analyzingiT./dP, described in Sec. Il, pected since a change in oxygen contgnby one atom

does not depend on a particular choice of variables. Howehanges) by two electron charges. Such proportionality con-
ever, there are variables that make the analysis and in pasgtants would only affect the value of the constarteq. (3)].
ticular the interpretation more straightforward. Thus use of To proceed, we now postulate thEt is an explicit func-

Any, was avoided because it is not a directly observed quartion of the two independent variabl&g'> and Aq alone,
tity. i.e., Tc=T(Te™,Aq). Hence
Recently, we have investigated the new family of

1:2:3  materials  (Cda;_,)(Bay 75 «Lag 25: x) C30,,

(CaLaBaCuQ obtained by charge-compensating cosubstitu- ch:<chax) dT?aXJF(&A;) dAq. 1)
tion in the same amount of G4 on the Y3* site (first ¢ /Aqg T

bracke} and of La&®" on the B&" site(second brackgf For
all values ofx andy these materials have a tetragonal struc-11€ Pressure dependence enters throlgH and op.
ture, thereby avoiding long-range oxygen order. At any UPON application of an incremental pressut® to a
given compositiorx, the dependence . on oxygen con- sample W|th.a givery (or q), the full derivative ofT; with
tenty in the underdoped regime can be approximated closel{€SPECt toP is obtained directly from Eq(1):
by a parabolic relation, that is, no plateau structure was ob- m
served. Moreover, for all values afandy the dependence ﬂ _ ITc dTe n ITc dAq
of T. on the doping level can be described in terms of a dP aTe™ AL IAQ) e AP '
single macroscopic parameter Yy (X).2° yy, Which is a a a a c a @
function of the compositional parameterdenotes the value
of y at the metal-insulatofM-1) transition which was iden- Notice that both T™/dP), and dAg/dP), are inde-
" . ! X . c q q
t|f_|ed with T.—0 K. These observatlons. are summarized 'npendent ofg, taking on a constant value at a given pressure,
E)I?v ;rivc\)lzgr\?a\lﬁishg;(/e'Friztt::al?rcv:: Iﬁgfgzgc?ge_%’\é"é? en independent of the chemical charge or doping level. In par-
dence ofT, ony for each value of, all coalesce intopa ticular, ([dAq/dP)q=do,/dP is independent o, as it
. c S I describes the behavior of some specific chafige, dqp)
single curve when plotted as funct|ony)#yM_|(x)._ A simi- under pressure. We take the derivative at consjdior con-
lar coalescence_of Fhe curves was observ_ed in the delOegfanty) because the measurements are done on one sample
dence Oflo resistivity and thermgeleptnc POWET = ON 5t a time, that isg remains constant wheaT./dP is mea-
g;ly'\t")"(;gé o In ?:i;nwtgrds’btﬁeaggpéngﬂ:z ggte;]':j'gﬁgengft sured. This is an important aspect of our analysis. Had we
yor)1/x Wh)%:/ﬁ must bemaetzrmined );n a se parate experiNOSeNAN, instead 0fAg,*® (dAn, /dP)q would contain

Ym-i ’ ax P P€Mihe term @n,/dP), that depends oqg and therefore would
ment. We assume that the saff{* holds for all values of 1+ he constant at various doping levels. This approach
X. This is supported by our observation tfatis a unique clearly simplifies the analysis.
function of y—yy.(x) and by assuming that the universal  \ye proceed by assuming a parabolic “equation of state”
curve suggested by Obertedt al?® (i.e., the thermoelectric betweenT, andq of the form
power is a universal function of ./T¢'®) is valid also for ¢
CalLaBaCuO. Also notice in Fig. 1 that one could use T.=TM1-C(Aq)?]. 3)
Y—YopdX) instead ofy —yy,(x) to describe the doping de-
pendence ofT; [yq(X) is the oxygen content wher€,  Apart from a small deviation neafy.,, this form holds in
should reach its maximal vallieClearly this is the case for CalLaBaCuO at ambient pressure as our measurements show
x=0.4 wheny,,—Yyyw.=0.29. This then allows one to use a (see Fig. 1 In other materials the value & in Eg. (3) will
simple expression for the parabolic dependencé& obny. depend on the actual compositional parameter chosen to de-
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T Horizontal _ parabola in Eq.3), as can be seen in Fig. 2T */dP
c/ |-Aa| denotes an additional “vertical” pressure dependence of the
P, > P, <>, p p

parabola. It often happens that the term vdf{®7d P is the
dominant term in the dependenceTlqfon P. In fact, a large
value of the prefactoAq or T./T{® in Eq. (4), makes the
terms containingdlAg/dP or dT¢'®/dP dominant far away
from, or in the vicinity of optimal doping, respectively.
Hence, consideration of pressure-induced charge transfer as
the only or major pressure effect is only appropriate well
away from optimal doping.

We ignored in the above derivation any possible pressure
dependence of. This can be justifiec posteriorion ex-
perimental grounds. The confirmation of this const@ras-

i , , sumption, as well as the applicability of the parabolic rela-
FIG. 2. Schematic presentation of the quadratic dependence cffonship in Eq.(3), is the experimentally observed linear
T. on the chemical chargg at two different pressures. Vertical dependence oﬂ(’c“"’{"/T dT./dP) on Aa(T™T.) in ac-
arrows indicate change i, of a given sample having a specific P . o) (dTe ) q(. C o) .

: ; cordance with Eq(5). Moreover, assuming an explicit de-
value ofq (i.e., of the doping level . . - L

pendence o€ on P would disrupt the linear relationship via

scribeAq. The partial derivatives of Eq2) are then easily addition r(r?; the slowly varying partial logarithmic derivatives
obtained from Eq(3), yielding (9INCIITT™) aq and @INC/aAg)rmax on the rhs of Eq(5) that

multiply (dT¢*/dP), and dAq/dP),, respectively. Far

dTc) T (dT¢™ oM dAq 4  2away from optimal doping these contributions disrupt linear-
dP) T\ dp ¢ Al G @ iy as both logarithmic derivatives are multiplied also by
d a a (TT®™=T,). Notice that the appearance of the term
whereC is assumed to be independent of presssee be- T /TMn Eq. (4) and of its inverse in Eq(5) is a direct
low). Equation(4) can be rewritten in a linear form as consequence of taking independent of pressure.
T?ax dT, dT?aX maXqu T?ax
T P~ dp +2CTC ap Aq T . (5) Il EXPERIMENT

. L ) . Sample preparation has been described in detail
This equation is linear with respect to the term in the brackegse\wherd. Essentially we used solid-state reaction proce-
on the right-hand sidérhs) only becaused T{*/dP and  qyre followed by slow oxidation to yield the mostly oxidized
dAg/dP are constants independent of the doping level. Inpaterial (/=7.15 atx=0.4). Reduction and quench to liquid
this way one can extract a reliable value of the fundamentafl,i»[rogen was done in a vertical furnace containing dryd®
quantity dT¢*/dP. This is done by plotting the left-hand N, atmosphere. All samples are composed of high purity and
side of EC](5) vs the variable in square brackets on the rhs Ofoxygen homogeneous Sing|e phase material Containing no
Eq. (5). Strictly speaking, we know the dependencetraces of impurity phases. The materials have the tetragonal
T(T¢™,Aq) only at ambient pressure. Therefore, the values]:2:3 structure for all samples used in the present work. De-
of dT{'®/dP anddAq/dP that we obtain in this work hold tails on the sample composition and oxygen content are
only at ambient pressure. given in Table I. All measurements including. ,dT./dP

Notice in these equations thatg is negative for under- and oxygen content have been performed on a single sample.
doped and positive for overdoped samples, respectivelyAccurate determination of the oxygen content within a
dAqg/dP represents a “horizontal” shift of the center of the sample has been achieved by microtitration on three pieces

TABLE |. Data on CaLaBaCuO samples used in Fig. 4. All compositions have the $gfife All
samples except 11 are of compositi@a.La; _,)(Ba; 75-xLag 25:x) Cu3Oy . Sample 11, which is slightly
overdoped has the compositi¢@ay 4.8, ¢) (Bay gLag ) CuzOy .

Te The®  dT/dP  dT./dP (TTYT,)
No. X Y y -Ag® K —Aq(TT®T.) K K/GPa K/GPa
1 0.4 6.900 7.143 0.047 79.1 0.0487 60 21010 2.177
2 0.4 6.900 7.079 0.111 74.4 0.1223 60 3715 4.078
3 0.1 6.972 7.068 0.194 454 0.3504 60 47015 8.489
4 0.2 6.961 7.084 0.167 54.0 0.2536 90 47013 7.137
6 0.2 6.961 7.009 0242 281 0.7062 60  4-6D20 13.423
9 0.2 6961 6976 0275 15.0 1.5033 90  546D50 30.613
11 04 6.660 6.992 -0.042 79.4 -0.0434 90 1310 1.415

= AQq=0.29-(y—ywm) -
bTemperature at which pressure was changed during each measurement.
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each with ~5 mg mass! Except for sample 11, , . .
all samples in Table | have the compositioBa,La;_,) ot
(Bay 75-xLag.251x) CuzOy . For these compositions we have
determinedy,,,(x) experimentally using a procedure as de-
scribed in a separate publicatibhFor sample 11, which has
the composition (Cag sLage)(Bas dlag)CuzOy, and is
slightly overdoped, we used an extrapolation formula to de-
terminey,,, .12 (This will not limit the accuracy of our re-
sults which is limited by other parameterdn this way
y—Ywm. is fully determined and one obtaidsy=y— Y, by
subtractingy op— Ym. = 0.29 from the value of/—yy, (see
Introduction and Fig. 1

The pressure measurements have been carried outina He -9 ' : y
gas pressure system at Washington University, St. Louis.
Such a pressure system provides a hydrostatic pressure envi-
ronment at all pressures and temperatures in this FIG. 3. Real part of the ac susceptibilifjeld 0.1 Oe at 507
inv.estigationl.'3 We used the pressure range<0.8 GPa in for  sample pNo. 1 at VaF:iousme pressures, yi;%ing
which we raised and decreased the pressure several imgs ;qp~ 12 1+0.1 K/GPA.
during each measurement dff,/dP in order to check for

hysteresis effects. At each pressurg,—as determined | d in boundaries i Aol
through an ac susceptibility measurement using a field ofnogeneously oxygenated grain boundaries in our sariples.

0.03 to 0.1 Oe— was monitored via a slow temperaturd’ Fig- 4 we present the dependenceTgfon P in each of
ramp. The data points at various pressures fall on a straigtft! Samplesthe curve for sample 11 falls close to that of
line with only minimal scattetsee Sec. IV. sample 1 and has been removed from the figure for c)arity

Pressure-induced oxygen ordering effects have bee-ﬁhe,ﬁt to a linear dependence is very good in all sanjples.
found to have a sizeable effect on the measured values of F19ure 5 presentigplot ofT./dP vs Aq both multiplied
dT./dP in TI,Ba,CuOg,, and to a lesser extent in YBCO DY the scale factolc™"/T according to Eq(5). The linear
systemd*15whered T, /d P depends senstivitely on the tem- fit to the results is very good over a wide range of doping in
perature at which the pressure is changed. To test for sudfcordance with our analysis in Sec. Il. There is almost no
phenomena in the present experiments, the pressure wg§atter in our results. This can be attributed to the good oxy-
changed at both loW60—90 K) and high(room temperature, 9€N homogeneity in our samples, to an accurate determina-
RT) temperatures. Only for samples 6 and 9 was any differlion of oxygen content, and to the high precision of the pres-
ence indT,/dP observed. These samples lie closest to the®uré measurements. The history of this experiment might be
M-I transition. For sample 6 we find d(T./dP)gox of interest. Initially, we measured only three samples2,
~+(4.6+0.2) K/GPa, while @T./dP)gr=+(5.6+0.2) 2and 3 which obeyed the linear relatidiEg. (5)]. As these
K/IGPa and for sample 9, dT./dP)gg=+(5.6-0.3) PoInts span only a small fraction of the underdoped region

K/IGPa, while @T;/dP)rr=+(7.8£0.3) K/GPa. In Table |
we give the low temperatur@.T) (T, at which the pres-

x'(10-3emu/g)

S h .
s A .
s R N

sure was changed during each of thgP) measurements. 80t ,, 2 - .
The possible influence of oxygen ordering is minimized by 28l sampie .
changing the pressure at low temperatures. s &
761 J
1 2samplez
IV. RESULTS 74 L 2 &
56 3 -

In Fig. 1 we present the ambient pressure resulf§.ofs

Y=Y wmi(X) in (Cala;_,)(Bay s xLagas:x)CuzOy with < 54} o sample 4 . $ 1
x=0.1,0.2,0.3,0.4. This figure contains many samples; only E 47 ’ g
a few of these samples were studied in the high-pressure 157 sample 3
measurements. The dependencelgfon y—yy., is almost 45 ] 1
parabolic (see curve fit in the figuje the main deviation 30j /
occurring very close to the M-I transition where the slope of 3 sample & (LT)

the curve increases sharply. We did not use these points in 28 C 1 1
the fit. The parameters that we extracted by fitting to 9. 18

I le9 (LT) 1
are T{™=82 K, andC=10.5e| 2. 6 3/‘Zsa{pe‘

In Fig. 3 we show some typical results of the ac suscep- R
tibility as function of temperature at various applied pres- 0.0 0.3 0.6 0.9
sures. Only the real part of the susceptibility’{ is shown. P(GPa)
The transition is narrow and does not broaden upon applica-
tion of pressure. The inset in Fig. 3 is a blowup of the same FIG. 4. Pressure dependenceTafin our samples. LT denotes
measurements used to extrd¢t The narrow transition and samples in whichdT,/dP depends on the temperature at which
the flaty’ curve below the transition are indications for ho- pressure was changésee Table )L
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= 85T T A pler than YBCO. The possibility of pressure dependence of
g ! ! ! ] the paramete€ deserves further study in other cuprate sys-
0] 30 = tems, e.g., by measurement of the dependende, ain car-
2 25 _f rier density in the entire underdoping and overdoping re-
~ = gimes at different pressures.
{\ 20 E dTe®7dP, which is quite large in CaLaBaCu@.e.,
€ o||_°15 3 +1.7 K/GPa as compared ta-1.0 K/GPa in YBCO-
*‘v 3 related materiaf§, is an important quantity that should be
=l 10 _g considered in any theory of the superconducting mechanism.
o |T 5 - As it measures the increase with pressure of the highgst
0 T T 3 within a given family, it is probably related to the pairing
0.0 0.5 1.0 15 (rather than to carrier densjtyActually, when compared
max with theory one frequently uses the more fundamental
-Aq (T."™/T) (electron charge) y quently

volumetric derivative ¢ Tg'®/d In v)=(1/x)(dT¢®YdP) [or

FIG. 5. The dependence of the weighted pressure derivativéj In T?axld In v=_(1_//_<)(d In Tgnaxld P)] \_N_hereK IS t?e volu-
of T, on the weighted relative chemical chargaq in metrlq compreSS|b|I[ty and is the specific volumé® Thus a
(CaLa; ) (Bay 75 xLag s ) CusO, [see Eq.(5)]. The intercept meanyn_gful comparison could be made only once the com-
denotes dT™dP=+17 KIGPa. The slope yields Pressibility of CaLaBaCuO has been measured. We note,
dAg/dP=+0.011e|/GPa. however, that according to a model calculation by Cornelius
et all” the compressibilities of CaLaBaCuO and YBCO

close to optimal doping, we used these results and a Simpguould_ be 'Fhe same. In that case, the volumetric derivatives
linear extrapolation to make predictions on the anticipated® auite different in both materials. _
dT./dP at other doping levels that lie further away from  1Ne interpretation ofiAq/dP in terms of the actuaimi-
optimal doping. We then extended our measurements to tHef0SCopi¢ dependence of the doping level on pressure is not
entire underdoped regime and our predictions turned out t§traightforward. Ifs denotes the degree of hole splitting be-
be very accurate. Therefore, we believe that our procedur@veen mobile and localized states, then the mobile hole con-
can be used to extrapolate valuesdif,/dP in these and CentrationAn, can be expressed d:,=s-Aq, whereAq
other materials. The linear fit is described in units of K/GPaiS the relative chemical cha[)glez. Notice tisais probably a

by (TM™T)(dT./dP)=1.7-19Aq(T™T)] from function of the doplng level? As_bpth Nh opt and_s are
which we obtain according to Eq5): dT™/dP=+1.7 expected to change with pressure, it is not ckeariori what

_ the dependence of}, on pressure would be.
+ = +
0.2 KIGPa andiAg/dP= +0.011+0.0003¢|/GPA. Our method of calculation can be easily extended

to other materials. As an example, consider the YBCO-
V. DISCUSSION related material family investigated by NZznamely,
, ) (Ca,Y 1_,)Ba,Cuz0g96 and Y(Ba,_,La,) Cuz0g g,
The linearity of ¢ 1Tc) (dTc/dP) Versus [Y((Z:a)BaZ(La)CuO]. Here we usequiz—xx+0.07, and
Aq(Te™ITc) [Eq. (5)] in CaLaBaCuO over almost thentire  analyze their data according to E¢p) using the values
underdoping regimeés very good. This linearity allows one c=g 26¢| 2 andTM'™=94.2 K that were obtained from the

to find the values of bottdAg/dP (i.e., of dye/dP or  gpavsis in Ref. 4. We obtaid T"®YdP= + 1.0 K/GPa and
dywm. /dP) andd.Tcmaf‘/dP quite accurately. In fact the accu- g q/dp=+0.011€|/GPa. These values are close to those
racy ofdAq/dP is high as the slope parameter is not sensi-ghtained by NZ who applied a different analysis to their data.
tive to the error in each measurement. The accuracy Ofhjs probably reflects the relatively narrow doping range
dTg]aX/dP is somewhat lower. In part this lower accuracy is near 0pt|ma| dop|ng that was investigated in that St(jdy,
related to the scale factd'f:aX/Tc that muItipIiesdTC/d P on TC/T?aXvaO_g for all Samp]es used by NZin which case

the ordinate of Fig. 5. The intercept, at whidAg®/dP is  both analyzes become indistinguishable.

determined(and whereT{®/T.=1), represents only about In short, the definition ofAq in terms of composition is
5% of full scale and is therefore sensitive to errors insimple whenever one of the charge sources remains constant,
dT./dP, in particular to the 5% error il T;/dP of point  as in charge-compensated cation cosubstittfidi (e.g.,

No. 9. (See Table ). The accuracy could be improved if CalLaBaCuQ where the definitioldq=y—y(x) could be
more measurements, particularly in the overdoped regimaysed, or when the oxygen charge reservoir is held constant in
become available. The good linear fit over the entire underwhich case the relative charge of the noncopper cations
doped regime suggests that our assumptions, e.g., the pashould be employed, e.g.,(€aBa(La)CuO?

bolicity of the “equation of state”[Eqg. (3)] and the con- One may question the validity of our approach, as well as
stancy of the width paramet&, are valid in CaLaBaCuO. that of other approaché$ to the analysis ofdT,/dP in

In particular, there is no sign of any pressure dependence afnderdoped orthorhombic YBCO and related materials under
C that would manifest itself as a deviation from linear de-conditions where the oxygen content is changed. In under-
pendence far away from optimal dopirigee Sec. )| The doped materials it is well known from the work of Benischke
CalLaBaCuO family would appear to be a good prototype ofet al*® and Fietzet al,*® that strong pressure-induced oxy-
the 1:2:3 system: it is tetragonal, contains no ordered chaingen vacancy ordering effects occur as the oxygen content is
and is free of structural phase transitions. In short, it is simreduced below 7. This ordering is accompanied by very large
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values ofdT./dP at certain compositions. Such effects werei.e., plottingdT./dP againstAq which is a modification of
not included in previous models. These effects seem to sudeqg. (5 assuming thatA (rather thanC) is constant(not
gest that a third parameter may be required to describe thghown, yields a poor fit to a straight line.
“equation of state” at these compositions. In the model pre- The price of using our simple analysis is perhaps lack of
sented in this work such reordering effects are alre@dy microscopic insight on the charge-transfer term in Egs.
may in principle b&included through variation ofy,,. For  and(5), sinceq represents a macroscopic chemical doping
instance, besides its dependence on compositjone sus- parameter which is insensitive to the hole redistribution
pect thaty,,, would depend also on some oxygen-order pa-Within the unit cell. However, it should be borne in mind that
rameter.(Such an assumption would be consistent with self-any microscopic theory intended at explaining pressure ef-
doping effects which take place without change in oxygerfects onT. has to agree with our simple linear analysis.
content) However, as long as the explicit dependence of It would be desirable to extend these studies to materials
ym. 0N oxygen order is not known, our analysis cannot bethat obey the same “equation of stat¢Eq. (3)] with Aq
carried out. defined either by the anion or cation charge, which can be
One more point about the analysis: Aimasetral® use  prepared also in the overdoped regime. In this way the most
instead of Eq(3) an equation that can be written in the form reliable values ofiAg/dP and, in particular, of the difficult
T.=TT"®~A(Any)2. Their expression fodT,/dP, ignor-  to measure parametelT;*7dP will be obtained.
ing for moment the difference betweeéyy and Any,, does
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