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We have determined the crystal structures and superconducting transition temperatures of
La1.48Nd0.4Sr0.12CuO4 under nearly hydrostatic pressures in diamond anvil cells to 5.0 GPa and 19.0 GPa,
respectively. Synchrotron x-ray powder diffraction measurements were used to establish the pressure-
temperature structural phase diagram. Under pressure the superconducting transition temperature increases
rapidly from Tc<3 K to a maximum value of 22 K at 5 GPa, a pressure slightly greater than that required to
stabilize the undistortedI4 /mmmstructure in the superconducting state. Increasing the pressure further to
19 GPa leads to a decrease inTc to ,12 K. These results are discussed in relation to earlier high pressure
measurements for similar materials.
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I. INTRODUCTION

Despite their structural simplicity, there are features
unique to the La2CuO4-based superconductors that provide
additional insight concerning the microscopic interactions
that lead to high-temperature superconductivity. Several dif-
ferent structural phase transitions have been observed in
La2CuO4 doped with alkaline-earth1 or alkaline-earth and
rare-earth metals.2 As illustrated in Fig. 1, these phase tran-
sitions are characterized by degenerate order parametersQ1
and Q2 which describe tilting of the copper-oxygen octahe-
dra about thes110d or s1–10d axes of the high-temperature
tetragonalsHTTd structure; the four observed tilt structures
and the corresponding values for the order parameters are
listed in Table I. These structural transformations have a pro-
found effect upon superconductivity.1–4 For example, the ap-
pearance in La1.875Ba0.125CuO4 of the low-temperature te-
tragonalsLTTd phase, in addition to the previously known
low-temperature orthorhombicsLTO1d phase, is associated
with nearly complete suppression of superconductivity in
that material.1

Unlike the La2−xBaxCuO4 system, however, in materials
of composition La2−x−yNdySrxCuO4 the doping or crystal
structure can be independently controlled with changes ofx
or y, respectively.2 These materials transform directly to the
LTT phase, or to a second orthorhombic LTO2 phasesTable
Id, over a broad range ofx andy values. Neutron-scattering
studies of single crystals of La1.48Nd0.4Sr0.12CuO4 revealed
the presence of static charge and spin stripes in the copper-
oxygen planes of a cuprate.5 The spin stripes are commensu-
rate with the lattice atx=1/8, and it wassuggested5 that the
structural distortion present in the LTT phase pins the charge
stripes and thus suppresses superconductivity. More recently,
charge order coexisting with superconductivity has also been
observed in several other underdoped cuprates using scan-
ning tunneling microscopy,6,7 and a number of theoretical

explanations have already been proposed for these
observations.8–10 To understand the effect of structural dis-
tortions on charge ordering and superconductivity in cuprates
is an important goal, and in this paper we describe the rela-
tionship between structural distortions and superconductivity
for La1.48Nd0.4Sr0.12CuO4, a cuprate in which charge order
has been observed.5

FIG. 1. sColor onlined A schematic view of a CuO6 octahedron
illustrating the relative orientations of thes110d ands1–10d axes of
the HTT structure. The LTO1 structure is obtained by a single ro-
tation of magnitudeuQ1u or uQ2u about one of these axessyielding
one of the two orthorhombic twin structuresd. The LTO2 structure is
obtained by simultaneous unequal rotations of magnitudeuQ1u and
uQ2u about both axesswhere uQ1uÞ uQ2ud. The LTT structure has
uQ1u= uQ2uÞ0.

PHYSICAL REVIEW B 71, 104513s2005d

1098-0121/2005/71s10d/104513s6d/$23.00 ©2005 The American Physical Society104513-1



In addition to temperature and chemical composition,
pressure can be used to control the structural phase transi-
tions and varyTc in lanthanum cuprates.11 In this paper we
report the effect of nearly hydrostatic pressure on the struc-
ture and superconducting transition temperatureTc of
La1.48Nd0.4Sr0.12CuO4. In contrast to several earlier studies of
the structural12 and superconducting13 properties of the re-
lated material La2−xBaxCuO4, our x-ray diffraction and AC
susceptibility measurements of La1.48Nd0.4Sr0.12CuO4 extend
to pressures sufficiently high to completely suppress the
structural transitions. Our data reveal the complete correla-
tion between the structure andTc in this material, for which
the presence of spin and charge order at ambient pressure is
fully established.5 There have also been several recent stud-
ies of the effects of hydrostatic and uniaxial pressure on su-
perconductivity in La1.48Nd0.4Sr0.12CuO4 sRef. 14d and
La1.64Eu0.2Sr0.16CuO4 sRef. 15d or La1.65Eu0.2Sr0.15CuO4
sRef. 16d. sThe latter materials also have the LTT structure at
low temperatures.d These studies did not, however, include
direct determinations of the structures of these materials un-
der pressure.

II. EXPERIMENT

Powder samples for x-ray diffraction measurements were
synthesized using standard solid-state chemical techniques.
The starting materials La2O3, Nd2O3, CuO, and SrO were
mixed in the appropriate ratios and fired in flowing oxygen at
a temperature of 1100 °C for 12 hours. The resulting sample
of La1.48Nd0.4Sr0.12CuO4 was single phase by x-ray and neu-
tron powder diffraction. Refinement of neutron diffraction
data yielded lattice parameters atT=300 K of a
=5.332 19s7d Å, b=5.362 45s6d Å, and c=13.152 02s17d Å
for a unit cell ofBmabspace-group symmetry. A supercon-
ducting quantum interface devicesSQUIDd magnetometer
was used to determine the temperature of the superconduct-
ing transition atTc=4.3 K smidpointd in a 1 G fieldsFig. 2d.
The shielding signal is x=−0.07 emu/cm3 for the
38–45mm particles, whereas for a perfect superconductor
one expectsx=−1/s4pd=−0.08 emu/cm3, ignoring the ef-

fect of demagnetization.17 Thus the polycrystalline sample
appears to be nearly 100% superconducting.

High-pressure x-ray powder diffraction data were ob-
tained using a Merrill-Bassett diamond anvil cell. The pres-
sure medium was a 4:1 methanol:ethanol mixture which pro-
vides a hydrostatic environment to pressures as high as
10 GPa at room temperaturesRTd. Pressures were measured
at RT using the pressure-induced shift of the R1 fluorescence
line from small ruby chips located inside the pressure cell; at
low temperatures the known equations of state of NaCl or
CaF2, either of which were included in the pressure cell,
were used to determine the pressure. The x-ray powder dif-
fraction data were collected at beamline X-7A at the National
Synchrotron Light Source at Brookhaven National Labora-
tory using a position-sensitive detector.18

Single crystals of La1.48Nd0.4Sr0.12CuO4 were grown using
the traveling solvent floating-zone technique, and the desired
composition confirmed by electron-probe microscope analy-
sis. Two single crystal samples, each having dimensions of
approximately 1203100330 mm3, were removed from a

TABLE I. Descriptions of the four tilt structures observed in
La1.48Nd0.4Sr0.12CuO4. The order parametersQ1 andQ2 are defined
in Fig. 1.

Structurea Space group
Order

parameters

HTT I4/mmm Q1=Q2=0

LTO1 Bmabb uQ1uÞ0
or uQ2uÞ0

LTO2 Pccn uQ1uÞ uQ2uÞ0

LTT P42/ncm uQ1u= uQ2uÞ0

aHTT: high-temperature tetragonal; LTO1: low-temperature ortho-
rhombic 1; LTO2: low-temperature orthorhombic 2; LTT: low-
temperature tetragonal.
bThis is a nonstandard setting for the space groupCmca, chosen to
maintain thec axis as the long axis of the unit cell.

FIG. 2. sTopd dc volume magnetization versus temperature at
1 G applied magnetic field for the La1.48Nd0.4Sr0.12CuO4 polycrys-
talline sample studied in the present high-pressure x-ray powder
diffraction experiments. Only zero-field-cooledsZFCd data are
shown. The three curves represent data from different particle size
distributions obtained after passing the sample through various
metal mesh sieves.sBottomd dc volume magnetization versus tem-
perature at 1 G applied magnetic field for the La1.48Nd0.4Sr0.12CuO4

single crystal studied in the present high-pressure magnetic suscep-
tibility experiments. Zero-field-cooledsZFCd and field-cooledsFCd
data are shown. The data were not corrected for demagnetization
effects. The crystal orientation with respect to the applied magnetic
field was unknown.
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mother crystal of La1.48Nd0.4Sr0.12CuO4 and used in the
TcsPd measurements. The magnetic susceptibility of the ran-
domly oriented mother crystal was measured in a SQUID
magnetometer at a 1 G field, and the data are shown in Fig.
2. The shielding signalexceedsthe value ofx=−1/s4pd ex-
pected for a perfect superconductor, most likely due to the
effect of demagnetization; for a superconducting spherex
=−3/s8pd=−0.12 emu/cm3,17 slightly larger than the value
we observe for oursnonsphericald single crystal. Thus we
believe the single crystal is also fully superconducting. The
superconducting transition temperature of the crystal at am-
bient pressure,Tc<3.5 K smidpointd, is slightly lower than
that of the polycrystalline sample used in the structural stud-
ies.

The structural phase diagram determined for single crystal
La1.6−xNd0.4SrxCuO4 sRef. 5d is in good agreement with that
found earlier by powder x-ray diffraction;2 thus we are con-
fident that our structural studies ofpowdersat high pressure
are directly comparable to the superconductingTcsPd mea-
surements we have made usingsingle crystals. The latter
were chosen for theTcsPd determinations, rather than pow-
ders, due to their larger ac susceptibilitysshieldingd signals
and sharper superconducting transitionssFig. 2d.

The superconducting transition temperatures of the
La1.48Nd0.4Sr0.12CuO4 crystals under nearly hydrostatic pres-
sure were determined inductively to ±0.1 K using an ac sus-
ceptibility technique. The high-pressure apparatus utilizes a
diamond-anvil cell with4He as pressure medium. The pres-
sure in the cell was determined at any temperature at or
below RT to within 0.2 GPa using a ruby manometer. A
small piece of Pb was also included in the pressure cell for
use as a superconducting manometer.19 Further details of
these high-pressure techniques are given elsewhere.20

III. RESULTS AND DISCUSSION

In Fig. 3 we show an x-ray powder diffraction pattern for
La1.48Nd0.4Sr0.12CuO4 measured at a temperature of 10 K
and at a pressure of 4.2 GPa. The narrow widths of the Bragg
reflections demonstrate that the pressure medium is nearly
hydrostatic at the highest pressures and lowest temperatures
studied. The x-ray diffraction pattern can be fit,21 assuming
that La1.48Nd0.4Sr0.12CuO4 has the HTT structure. This con-
clusion is primarily based upon the observation that the
shk0d reflections are not split, as they are in the LTO1 or
LTO2 structures. Furthermore, as shown in Fig. 4, the ortho-
rhombic distortion atT=100 K in the LTO1 phase decreases
with pressure at a rate that suggests that the tilt of the CuO6
octahedra will vanish at a pressure somewhat above 4.0 GPa.
This observation rules out the possibility that the low-
temperature structure is LTT rather than HTT at 4.2 GPa.

In Fig. 3 we also show the diffraction pattern for
La1.48Nd0.4Sr0.12CuO4 measured at a pressure of 2.2 GPa. In
this case the structure is orthorhombic at 10 K. These data
allow a choice to be made between the LTO1 or LTO2 struc-
ture. In Fig. 5 we show thes110dHTT Bragg reflection mea-
sured at a pressure of 2.2 GPa at three temperatures. At
300 K the structure is HTTsnot shownd, but at 100 K the
s110dHTT peak splits into thes200dLTO1 and s020dLTO1 peaks

characteristic of the LTO1 structure. After cooling to 75 K,
two central peaks appear between the LTO1 peaks; these we
assign to the LTO2 phase. The LTO2 phase coexists with the
LTO1 phase over a small temperature range, demonstrating
that the structural transition is first order, as it is at ambient
pressure.2 At 10 K only the two central peaks characteristic
of the LTO2 structure remain.

In Fig. 4 we plot the orthorhombic strain versus tempera-
ture for La1.48Nd0.4Sr0.12CuO4 at five different pressures. The
HTT→LTO1 structural transition is gradually suppressed by
pressure and vanishes at pressures somewhat greater than
4.0 GPa. We also show in this figure the CuO6 octahedra tilt
angles as a function of pressure, estimated from the ortho-
rhombic strains atT=100 K. Our data can also be used to
determine the values of the linear compressibilities of the
HTT phase of La1.48Nd0.4Sr0.12CuO4 at T=300 K: ka
=s2.85±0.31d310−3 GPa−1, and kc=s2.07±0.33d310−3

GPa−1. These values are similar to those reported for other
lanthanum cuprates.11

The results of our high-pressure x-ray diffraction experi-
ments are summarized in Fig. 6stopd, which presents the
sT, Pd structural phase diagram of La1.48Nd0.4Sr0.12CuO4.
The phase diagram exhibits several structural phasessLTO1,
LTO2, and LTTd as a function of temperature at ambient and

FIG. 3. sTopd X-ray powder diffraction scan and GSAS refine-
ment of La1.48Nd0.4Sr0.12CuO4 at a pressure of 4.2 GPa and a tem-
perature of 10 K. The x-ray wavelength was 0.700 0s9d Å. In the
upper trace the crosses are the data, and the solid line is the calcu-
lated pattern; the lowest trace is the residual. The vertical tick marks
are located at the positions ofstopd NaCl included in the diamond
anvil cell as an internal manometer,smiddled Fe due to the diamond
anvil cell gasket, andsbottomd La1.48Nd0.4Sr0.12CuO4. The HTT unit
cell parameters atT=10 K are a=b=3.742 9s2d Å and c
=13.028 5s9d Å. sBottomd X-ray powder diffraction scan and
GSAS refinement of La1.48Nd0.4Sr0.12CuO4 at a pressure of 2.2 GPa
and a temperature of 10 K. The x-ray wavelength was 0.7080s5d Å.
The symbols are the same as in the top frame. The LTO2 unit cell
parameters atT=10 K area=5.2934s3d Å, b=5.3100s3d Å, and c
=13.0477s8d Å.
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low pressures, but with increasing pressure first the LTT
phase is eliminated, and above 4.0 GPa only the HTT phase
is observed. In the La1.48Nd0.4Sr0.12CuO4 system it is
known2–4 that the LTT and the LTO2 phases strongly sup-
press superconductivity, leading to anomalously low ambient
pressureTc values. According to the structural phase diagram
in Fig. 6 stopd, as the applied pressure is increased from
ambient to above 4.0 GPa, the LTT and LTO2 phases vanish
and theTc should increase by as much as 1 order of magni-
tude.

In Fig. 6 sbottomd we show the results of two consecutive
high-pressure measurement series ofTcsPd on the
La1.48Nd0.4Sr0.12CuO4 single crystals to pressures as high as
19 GPa. To experimental accuracy,TcsPd is identical for both
experiments and is seen to be reversible in pressure over the
entire pressure range. For the second experimentsunprimed
numbersd it is interesting to note that, as the pressure is re-
leased below 6 GPa, the superconducting transition broadens
markedly. This may signal that the sample has entered a
multiphase region as the HTT phase converts to the LTO2
and LTT phases.

As the pressure is increased to 5.0 GPa,Tc is seen to
increase at the rapid rate of approximately +4.1 K GPa−1,
presumably due to the suppression of the LTT and LTO2
phases with pressure. In La1.875Ba0.125CuO4, dTc/dP
= +10s±2d K GPa−1 sRefs. 11–13d, more than twice the value
we measure in La1.48Nd0.4Sr0.12CuO4. We expect thatdTc/dP
will scale inversely with the ambient-pressure CuO6 tilt
angle, and this angle is smaller in La1.875Ba0.125CuO4 than in
La1.48Nd0.4Sr0.12CuO4 sRef. 3d. At pressures greater than
5.0 GPa, where La1.48Nd0.4Sr0.12CuO4 is in the HTT phase,
Tc is seen to decrease nearly linearly with pressure at the rate
dTc/dP=−0.78s8d K GPa−1. For comparison, in optimally

FIG. 4. sTopd Orthorhombic strainfsb−ad /ag as a function of
pressure for La1.48Nd0.4Sr0.12CuO4. The solid lines are fits tofsb
−ad /ag~ sT0−Td2b, whereT0 is the HTT→LTO1 structural phase
transition temperature and the exponent 2b=0.7 is fixed to the
value characteristic of the 3D,n=2, XY model. sBottomd CuO6

octahedra tilt angle as a function of pressure at a temperature of
100 K. The solid line is a fit to the expressionQ1sPd~ sP0−Pda,
whereQ1sPd is the tilt angle,a=0.28, andP0=4.2 GPa.

FIG. 5. Thes110dHTT Bragg reflection of La1.48Nd0.4Sr0.12CuO4

at three temperatures at a pressure of 2.2 GPa. The x-ray wave-
length was 0.7080s5d Å. At T=100 K the structure is LTO1, atT
=75 K a mixture of LTO1 and LTO2, and atT=10 K mostly LTO2.

FIG. 6. sColor onlined sTopd Pressure-temperature phase dia-
gram for La1.48Nd0.4Sr0.12CuO4 determined by high-pressure x-ray
diffraction. The LTT phase region is shown in red, the LTO2 region
in green, the LTO1 region in dark blue, and the HTT region in light
blue. Note the increases,10 K from 1 bar to 2.2 GPad in the first-
order LTO1→LTO2 transition temperature with pressure. Above
2.2 GPa it becomes difficult to detect the presence of an LTO1
→LTO2 transition because of the increasingly small orthorhombic
strain of the LTO1 structure; this region is indicated in the figure by
a question mark.sBottomd Superconducting transition temperature
sTcd versus pressuresPd for La1.48Nd0.4Sr0.12CuO4. The color cod-
ing shows the crystal structure, as in the top frame. The numbers
give the order of measurement for the two different high-pressure
experimentssopen circles labeled with primed numbers and filled
circles labeled with unprimed numbersd. The vertical error bars give
the transition widths.
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doped La1.85Sr0.15CuO4, Tc is found to decrease with pressure
above 4.0 GPa at the somewhat higher rate ofdTc/dP
=−1.2 K GPa−1 sRef. 22d, but the maximumTc is nearly
twice as high for La1.85Sr0.15CuO4 as for
La1.48Nd0.4Sr0.12CuO4. It is plausible that the decrease ofTc
with pressure in the HTT phase is primarily due to the nega-
tive dTc/dP associated withc-axis compression.11,14,15The
maximum value ofTcsPd for La1.48Nd0.4Sr0.12CuO4 is ap-
proximately 22 K at 5 GPa for the HTT phase, whereas for a
La1.88Sr0.12CuO4 polycrystalline sampleTc<30 K for the
LTO1 phase at ambient pressure.2 The lower maximumTc
for La1.48Nd0.4Sr0.12CuO4 may be an effect of the increased
disorder associated with Nd substitution, although a similar
maximum value of Tc has also been observed11–13 for
La1.875Ba0.125CuO4 under hydrostatic pressure. Another pos-
sibility is the presence of residual charge order in
La1.48Nd0.4Sr0.12CuO4 in the HTT phasessee discussion be-
lowd.

The pressure dependence ofTc to 1.0 GPa has recently
been determined14 resistively on a La1.48Nd0.4Sr0.12CuO4
crystal with the same nominal stoichiometry as our sample.
The results of that study were interpreted to show that a
hydrostatic pressure of 0.2 GPa is sufficient to stabilize the
HTT phase in La1.48Nd0.4Sr0.12CuO4. Our structural andTc
measurements, however, consistently find that a much higher
pressure of 4.2 GPa is required to stabilize the HTT structure
in this material. One plausible origin for this large discrep-
ancy is the much greater sensitivity of resistivity measure-
ments to theTc values in minority regions such as crystallo-
graphic twin boundaries, which may contain LTO2, LTO1, or
HTT phases23 with higherTc values than the bulk phase. A
second possibility is that the pressure in that study was not
fully hydrostatic, yielding an exceptionally rapid increase of
Tc. A similar rapid rise ofTc has been reported for LTT
La1.64Eu0.2Sr0.16CuO4 under uniaxial pressure applied paral-
lel to the s110d axis:15 a pressure of only 0.3 GPa increased
Tc from Tc=10 K to ,17 K. A linear extrapolation of the
data in Ref. 15 suggests that a uniaxial pressure of,0.5 GPa
along the s110d direction would increaseTc to 22 K, the
value we observe under a hydrostatic pressure of 5.0 GPa. If
the uniaxial pressure suppresses the LTT phase in favor of
the HTT phase, then the data in Ref. 15 suggest that a
uniaxial pressure of only 0.5 GPa in thes110d direction is
sufficient to accomplish this structural transformation. Struc-
tural measurements under uniaxial compression using single
crystal x-ray or neutron diffraction are necessary to test this
possibility.

The maximumTc of 22 K is found in the HTT phase of
La1.48Nd0.4Sr0.12CuO4. This conclusion is consistent with re-
sults for La1.88Ba0.12CuO4,

4,11 as well as with other observa-
tions that suggest the highest superconducting transition tem-
peratures occur when the Cu-O planes in lanthanum cuprates
are flat, that is, there are no tilt distortions.24 Within the stripe
scenario, the HTT structure has no pinning potential in the
Cu-O planes to lead to charge ordering and consequent sup-
pression of superconductivity. In addition, there is no
Dzyaloshinsky-Moriya interaction in the HTT phase, and the
interlayer magnetic exchange is fully frustrated. Thus the
HTT structure should provide the most homogeneous and
magnetically isotropic environment of the four tilt structures
listed in Table I.

Very recent experimental work using scanning tunneling
microscopy has highlighted the presence of charge ordering
with s4a34ad or s4.5a34.5ad periodicities in the under-
doped cuprates NaxCa2−xCuO2Cl2 sRef. 6d and
Bi2Sr2CaCu2O8+d sRef. 7d, respectively. Several theoretical
models8–10 have been proposed to explain these new obser-
vations. Each of these models invokes some type of crystal-
lization of the holes,10 or of singlet pairs of holes,8,9 in the
Cu-O plane. If the charges condense as singlet pairs, it is
possible that such a charge-ordered structure also exists in
the LTT phase of La1.48Nd0.4Sr0.12CuO4 at x=1/8, leading to
the suppression of superconductivity at ambient pressure.8

Our data show that application of hydrostatic pressure re-
duces the LTT distortion and increases the superconducting
transition temperature. Of course, it is interesting to ask,
“What is the effect of pressure on the charge ordering itself?”
Measurement ofTc vs x in a series of samples of composi-
tion La1.6−xNd0.4SrxCuO4, under sufficient pressure to stabi-
lize the HTT phase, would show whether the superconduct-
ing Tc=22 K at x=1/8 is anomalously low compared with
samples with smaller or largex values. If so, this would
provide indirect evidence for residual charge order in the
HTT phase of La1.48Nd0.4Sr0.12CuO4. This type of data has
been presented13 for La2−xBaxCuO4, and does show a local
minimum ofTc atx=1/8.Unfortunately, high-pressure struc-
tural data were not presented in that work, nor were the
superconductingTcs measured to pressures high enough to
observe a clear maximum value ofTc sas we see for
La1.48Nd0.4Sr0.12CuO4 in Fig. 6d. Thus we believe it is not
safe to conclude at this time that there is a local minimum of
Tc in the HTT phase of La2−xBaxCuO4, or any other lantha-
num cuprates, whenx=1/8. Clarifying this issue is, how-
ever, an important goal for future high-pressure experiments.
In addition, it would be very interesting to directly observe,
by neutron or x-ray scattering, the charge-ordered state in
these materials as a function of pressure. Such measurements
will be difficult, however, because the charge-order superlat-
tice peaks are weak in the LTT phase,5,25 and must be de-
tected in the presence of the background scattering from the
diamond anvil or other type of pressure cell. It is also well
known that La2−xSrxCuO4 at ambient pressure shows a local
minimum of Tc at x=1/8 sRefs. 26–28d, suggesting that
some charge and spin order exists in the LTO1 phase of this
material as well. In fact, incommensurate elastic magnetic
peaks have been reported29 in neutron-scattering measure-
ments for La1.88Sr0.12CuO4, although no direct evidence yet
exists for charge order. In total, these results reinforce the
unique nature of the electronic state atx=1/8 in thelantha-
num cuprates and the strong coupling of this state to the
structural distortions, although we still lack a complete un-
derstanding of these phenomena.

Neutron diffraction studies30 of La2−xSrxCuO4 and
La1.6−xNd0.4SrxCuO4 single crystals have clearly shown that
the charge and spin order is directly influenced by both the
tilt magnitude and tilt direction of the CuO6 octahedra. The
effect of pressure on the superconductingTc of
La1.48Nd0.4Sr0.12CuO4 must ultimately be understood in
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terms of the detailed relationships between structure, charge
and spin order, and superconductivity. Toward this end, our
x-ray diffraction and ac susceptibility measurements provide
the first definitive picture of the structural and superconduct-
ing properties of La1.48Nd0.4Sr0.12CuO4 under nearly ideal
hydrostatic pressure conditions.
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