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The superconductivity in R€u; ,BaYCu,07,y superconductor$0.00<x<0.70 is improved by high-
pressuréHP) synthesis. The HP samples have higher oxygen content than the ambient pfabsusamples.
Mossbauer effect studies confirmed that the high-pressure synthesis changes the local structure on the atomic
scale. For the HP samples B in the CuQ planes has highly symmetric pyramidal-oxygen coordination. The
tetragonal coordinated R&) in the CuQ chains disappears and becomes the one having fivefold and sixfold
oxygen coordination after the high-pressure synthesis. This suggests that the increase of oxygen content and
the change of local structure are important reasons for the improvement of superconductivity in the HP
samples.
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I. INTRODUCTION ductor was obtained and the crystal structure and supercon-
_ - o ductivity were systematically investigatét2®

Studies on transition-metal substitution have enhanced very recently, we investigated the influence of preparation
our understanding of the superconducting and normal-statgonditions on the lattice parameters and superconductivity of
properties of highF. superconductors. Substitutions of met- Fey sCly sB&Y Cu,07., in a previous papét and prepared
als for Cu in YBaCu;O7., (YBCO) usually depressT.. Fey sClp 5(Bay,SK,),YCu,07,, superconductors withx=0,
Among all the transition elements, divalent ions?Zmand 0.5, and 1.0 using the high-pressure technffue.
Ni?* substitute for Cu2) located in Cu@ planes™* and the In this paper, comprehensive studies of x-ray diffraction,
trivalent ion C&* occupies Cu(l) sites located in CuQ oxygen content, superconductivity, annealing, and Moss-
chains. It is very interesting that the trivalent ion®*F&vith  payer spectroscopy on the ,Eey,BaYCu,0;,, System
magnetism enters into both Cy@lanes and CuQxhains in  prepared by the high-pressure synthesis are presented to help
the FgCuy,Ba,YCu,07,, system” The T, decreases with  gne understand the Fe-doped YBCO.
increasing Fe content and becomes zero wkegxceeds

0.389 Furthermore, Fe content in Cy(planes increases
with increasing Fe dopahtand an orthorhombic-to- Il. EXPERIMENTAL PROCEDURE AND RESULTS
tetragonal structural transition takes placeczt0.1°8°An-
other interesting aspect is that substitution of Fe for Cu is
helpful to study the local magnetism and structure using FgCu_,BaYCu,07,, samples (0.00<sx<0.80 were
Mossbauer techniqué. prepared in two steps. In the first step, the starting materials,
The interplay between magnetism and superconductivithigh-purity (99.99% powders of %0,;, BaCQ;, CuO, and
was investigated at all times to understand better the origifre,0O; according to the formula of R€u_BaYCu,0;.y,
of the superconductivity. Recently, the coexistence of supertx=0.00,0.06,0.10,0.16,0.32,0.40,0.50,0.60,0.70)0.80
conductivity and ferromagnetism was discovered inwere thoroughly mixed in a mortar. The mixtures were
R,.CeRUSKCW,0, (R=Eu and Gdx=0.4 and 0.5*'2and  heated in air in the temperature range 880<T=<930 °C
RuSKLRCW,Og, with R=Y and Gd(Ru-1212 typg high-T, for at least 70 h with intermediate grindings. Then, the mix-
superconductors*14Because Fe and Ru have similar chemi-tures were reground and pressed into pellets, which were
cal properties, it is expected that the cuprate superconductogintered at 930 °C for 40 h in air and cooled down to room
containing high Fe content will provide more information on temperature at a rate of 30 °C per hour. The resultant ambi-
the interplay between magnetism and superconductivity. ent pressure samples were named AM samples. In the second
At early stage of studies on highssuperconductors, sev- step, the AM samples were powdered, mixed with 5 wt %
eral groups reported superconductivity in ¥Su,_,FgOy7., KCIO, powder and pressed into pellets with diameter of
system withx=0.3 prepared in high-pressure oxygeH 7 mm and thickness of 5 mm, which were wrapped in gold
and Ca-doped YS$S€u, & 0., system‘’ Subsequently, foil and synthesized at 1000 °C under high pressure of
Shi et al. improved superconductivity in YSCu, 7€ 07, 6 GPa for 0.5 h in a belt-type apparatus. The sample cham-
by high-pressure oxyget27 MPa annealing and enhanced ber of the belt-type apparatus used pyrophyllite as the
T, up to 60 K Recently, the Fe3¥ Cu,0O;,, supercon- pressure-transmitting medium and a graphite tube as an in-

A. Sample preparation
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ternal heater. The synthesis temperature was controlled b ' ' ' ' ' ' ' '
the electrical input power imposed on the graphite sleeve. s~ o.1770| i
The resultant products were quenched from 1000 °C to roon E
temperature by shutting off the electrical power before re- o 04755
leasing the pressure. These products were named HIg ™ I o @ PO ® ... ®|
samples. % o
: 0.1740 - . IR e----H- ™1
B. Sample characterization E ® : moc oo -
Both the AM and HP samples were characterized by pow- ‘é 04725 & e -AM i
der XRD using a MXP18A-HF type diffractometer with =2 ©) = -HP
CuK, radiation. 0.1710 - - - - - - -
The POWDERX progrant® was used to determine the lat- __ ' ' ' ' ' ' ' '
tice parameters. The results indicate that all the AM and HP E 1479+ i
samples of F€uy,_,Ba,YCu,0;,, are of single phase except %
for the samples witkk=0.80 and the solid solubility limit of 11704 ° o -
Fe in the FeCu,BayY Cu,07,, System is about 0.80, which % e ¢ 0 0. . g
is consistent with the results of Tarascehal® From the g 1161 = LB N . g i
dependence of lattice parameters on Fe content as shown i § e - ... -
Fig. 1, it is found that the AM samples become tetragonal at <
x=0.10, which is consistent with previous reports on the § 1.152 .
Fe-doped YBCG:2° The HP samples have smaller lattice ¥ oAM
parameterc and unit-cell volume than the AM samples, = 4443 (b) = HP i
which is related to the increase of oxygen content in the HP —~ : : : : : : : :
samples due to the high-pressure synthesis. This phenon £ .39’ ' ' ' ' ' ' '
enon has been observed in YBCO synthesized i#f airin o
the high-pressure oxygéhand in Fe-doped YS€u;07y T 390l )
synthesized in high-pressure oxygér? s o
Figure 2 shows the typical XRD patterns of A(d} and © e P
HP<b) samples of FgCuyBaYCu,0,.,.* Structural 8 0387 o.é _____ Aot R R R
analysis indicates that they have tetragonal structure belong “E’ A DS
ing to space grou4/mmm The lattice parameters of AM @ 0.384 .' o--AM b
and HP samples am@=0.3874,c=1.167 nm and=0.3865, S K o -AMa
c=1.1598 nm, respectively. 8 0.381 o ..A-HP a -
s (a)
C. Measurements of oxygen content 3 00 01 02 03 04 05 06 07

The oxygen contents of the AM and HP samples were Fe content
measured using iodometric titrati@hlt must be pointed out .
that there was a small amount of KCI and KGI® the HP FIG. 1. The dependence of lattice parameggris (A) andc (B)
samples due to the addition of KCJ@sed as an oxidant and zndc unE';'C\% Vglume (Cl::) of Ihet AM and HP samples of
the incomplete decomposition during the high-pressure syn- =~ L% =UP7sy 0N Fe content.
thesis. To minimize its influence on the titration results, the
bulk HP samples were powdered, washed using distilled wa-

ter and dried below 80 °C before determining the OXygensamples is shown in Fig. 5. It can be seen that for the AM

content. The purified powder was still superconducting a§amplesTC decreases quickly with increasing Fe content and

checked by magnetization measurements. The results of i ecomes zero at=0.4, which is in agreement with the re-

dometric titration indicate that the oxygen contents in bothSUlts Of Tarascort al® For the HP samples, however, with
the AM and HP samples increase with increasing Fe contenticréasing Fe content the decreaseTpis very slow, indi-

as shown in Fig. 3. Also one can find that the HP-sample§ating that the high-pressure synthesis improves supercon-
have higher oxygen content than the AM samples. The oxyductivity.

gen content in the AM samples is well consistent with those _Figure 6 shows th&T and M-T curves of the AM and

reported in Refs. 8, 24, and 27. HP samples of RgCuy sBayYCu,O7.y. These results indi-
cate that the HP sample has a superconducting transition

temperaturd =80 K. The shielding and Meissner fraction is
about 50 and 24 %, respectively, indicating that the HP

dc magnetic measurements were performed using aample withx=0.50 has bulk superconductivity. The AM
SQUID magnetometgiQuantum Design, MPMS typeFig-  sample has a semiconductorlike behavior in i@ curve,
ure 4 showsM-T curves of the AMfa) and HP¢b) samples.  even after oxygenation at 350 °C for 40 h in flowing oxygen
The dependence of; on Fe content for the HP and AM under ambient pressure.

D. Superconductivity
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FIG. 2. XRD patterns of the AM sampl@ and HP sampléb) 00000000000440 —=—0.00
of Fey sCly $Ba,Y Cu,07., compound. 0.15 | '_.I DEber I
_m- —»— 0.16]
E. A li i t 020 | an"" nt o032
. Annealing experiments —+—0.40
gep e zFc
In order to know the stability of oxygen absorbg@dPO) 0251 . . . . . . @
in the lattice due to the high-pressure synthesis and find ou 0 15 30 45 60 75 80 105 120
the possible reasons for the improvement of superconductiv- T(K)

ity, two HP samples were selected for annealing experiments

at different temperatures.

Two typical HP sampleqA) Fe& oCl9BaYCu,07 o5

and (B) Fe, sCuy sBa,Y Cu,05 41 were annealed at 150, 250,
350, 450, 650, and 900 °C for 2 h in air and then quenchedespectively. Results indicate that tfig of HP sample(B)
to room temperature. The reasons for selecting these two Hiyadually decreases with increasifigand becomes zero at

samples are that the AM samples of the HP sam{#¢sand

FIG. 4. TheM-T curves of the AM(a) and HP(b) samples of

FeCu,BaYCuyO74y.

T,=450 °C. For the HP sampl@\), T, is constant in the

(B) have orthorhombic and tetragonal structure, respectivelyannealing temperature range of 150—350 °C, then at 450 °C
On the other hand, the AM sample @) is superconducting decreases to 85 K which is as high Bsof its AM sample

and that of(B) is an insulator. It is advantageous to distin- (see Fig. 8.
guish the influence of HPO on structure and superconductiv- On the other hand, the lattice parameters of the two an-

ity of samples during the annealing process. Figutasahd
7(b) show the influence of the annealing temperatlig on
the M-T curves of the annealed HP samplé@s and (B),

nealed HP samples have also changed regularly with increas-
ing T,. Figure 9 shows the influence @f on the local XRD
patterns(46°<260<48°) of the two annealed HP samples.
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FIG. 3. The dependence of oxygen content on Fe content for the
AM and HP samples of €y _,Ba,YCu,07.y. The limit of mea-
surement error is less than 0.02.

FIG. 5. The dependence ®f on Fe content for the AM and HP
samples of F&u;,BayY Cu,O7.4y.
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FIG. 6. (a) ZFC and FCM-T curves andR-T curve of the HP
sample of FgCuy sBa,Y Cu,07,,. (b) R-T curve of the AM sample

of Fey sCuy sBayY Cu,O7.4y.

The dependence of lattice parametard, andc on T, is
shown in Fig. 10. For the HP sampl(@), the shift of the
diffraction peak of(006) to lower angle is not obvious at
150 °C<T,=<350 °C. ForT,=350 °C, the peak of006)
gradually shifts to lower angle and the peaks(0®2 and
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FIG. 7. The influence of annealing temperatiigeon theM-T
curves of HP samplefA) Fey oeCly goBaYCu,07 o5 (8) and (B)

Fep sClp sBaY Cu07 41 (D).
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FIG. 8. The dependence @i, on T, for the HP samplesA)
Fép.06CUp.09B&Y CU,07 25 and (B) Fey sCuy sBayY CupOy7 41

(200 become apparent. This means that lattice paranweter
increases gradually and the HP same undergoes a
tetragonal-orthorhombic structural transition during the an-
nealing process, which can be found in Fige)9For the HP
sample(B), the peak of(006) shifts to lower angle with
increasingT, [see Fig. %)], indicating that lattice parameter

¢ increases with increasing,, as shown in Fig. 1®). It is

well known that in the pure YBCO system, the length of
lattice parametec is inversely proportional to the oxygen
content. The more oxygen content the samples have, the
shorter the lattice parameterbecomes. Based on this and
the change of lattice parameteduring the whole annealing
process, it is speculated that with increasing annealing tem-
perature the oxygen content of the HP samphgsand(B) is
gradually released. The release of HPO results in the absence
of superconductivity in the HP samplB) and a decrease of

T, in HP sample(A) at T,=450 °C. From these observa-
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Q
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g 900
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=
4
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350 us"
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250
150 150
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FIG. 9. The evolution of local XRD patternid6°<26<48°)
of (a) Fey 0eClo.0aBaY Cu07 25 and (b) Fey sClp sBa,Y ClyO7 41
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tions, we suggest that the HPO plays an important role in the "] 1) x=u

improvement of superconductivity in the HP samples. The : . . . .

annealing experiments also indicate that the HPO is different 4 2 _° 2 4

from the oxygen entering the lattice in air under ambient Velocity (mm/s)

ressure. The latter enters the lattice at 350—506% C.
P FIG. 11. (Color onling Room-temperature Mdssbauer spectra

) of the HP samples (1) Fey1ClygBaYCu,073, (2)
F. Mossbauer effect Fey 3Ll sBaYCU,0734 and (3) Fey LCuyeBayYCuyO7 40 The
The Méssbauer technique has been shHoW¥—18 to notation(i)n denotes that the Fe occupies(Qsite and has-fold
be a powerful tool determining the distribution of Fe be-0xygen coordination.
tween Cu(1) and Cu(2) sites. In order to obtain information
on the distribution of Fe between the Cl) and Cu(2) sites  consensus that doublets A, C, and D are ascribed to the Fe
in the AM and HP samples and to further find out the reasongcated at Cy(1) sites and subspectrum B is related to the Fe
for the improvement of superconductivity in the HP samplesjocated at Cu2) sites has been obtainéd”.182°Moreover,
five samples with different Fe content, one AM samplethe Fe atoms corresponding to doublets A, C, and D have
FeLCuBaYCu,0;,, and four HP  samples tetragonal, fivefold, and sixfold oxygen coordinatfotf;2

Fey.16Cly.sBaY Cu,07 30 Fe s Ll eBaYCU,0;34  respectively, and the Fe corresponding to subspectrum B has
Fey 0Ll BaYCu,07 40 and FgsCly BaYCu,07 45, Were  the same pyramidal configuration of oxygen as Cu
selected for Modssbauer effect studies. (2).5:17.18.29

*"Fe Mossbauer spectra of samples were recorded by a Figures 111), 11(2) and 113) show the Méssbauer spec-
Wissel System constant acceleration Mossbauer spectrometga of the HP samplegl) Fe,;{ClysBaYCu,0;735, (2)
with °’Co (Pd) source at room temperature. The velocity wasFe, ,Cly ¢ Y CU,0; 34 and (3) FeyCly BaY CU,07 40
calibrated usingx-Fe foil. The values of isomer shift given respectively. From the three figures, two main features can
here were relative tar-Fe at room temperature. A least- be observed. One is that the subspectrum B of the HP
squares program was used to fit the spectra with Lorenziagamples withx< 0.40 is a singlet splitting while subspectrum
line shapes. B is a doublet splitting of the HP sample wi¥0.50[see

Figures 11 and 12 show the results of Méssbauer effect ofig. 122)]. The singlet splitting implies that the oxygen en-
the selected AM and HP samples. The spectra can be best {ironment about the Fe located in Cu@lanes is highly
to four subspectréA, B, C, and D. The hyperfine param- symmetric. The other main feature is that the Mossbauer
eters of isomer shifd), quadrupole splittinggA), full-  spectra of HP samples with=0.16 and 0.32 can be fit well
width-at-half-maximun{FWHM) (I"), and site intensity ratio according to three subspectra and doubBlds attributed to
(1,/1) of these four subspectra are summarized in Table I. Ahe sixfold coordinated Fe in Cy@hains?®
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0.570 of HP sample. This means that for the HP sample with
=0.50 all the Fe atoms located in Cu€hains have fivefold
oxygen coordination, which is similar to the results of
YSr,Cu, F& 4074, prepared by high-pressure oxygen
annealingt® From the data listed in Table I, it can be found
that for the AM sample withx=0.50 the sum of integrated
intensities of doublets A and C is almost equal to that of
doublet C in the spectrum of the HP sample, indicating that
1 1) €5 - x=0.50 the integrated intensities of Fe located in Gubains is not

05601 1) ¢ changed after the high-pressure synthesis. In the Mdssbauer
2 ' 1 ' 0 ' 1 ' 2 spectroscopy, site-integrated intensities are proportional to
site occupancy N if we assume that the recoil-free fraction is
same®® Thus, for the AM and HP samples, 76% of Fe con-
tent occupies Cyl) sites in CuQ chains and 24% of Fe
content occupies C(R) sites in CuQ plane. The results of
Mdéssbauer spectroscopy indicate that the high-pressure syn-
thesis does not result in the migration of Fe from GuO
planes to CuQchains.

From Moéssbauer spectra, it can also be determined that
c(1)s x=0.50 the Fe corresponding to doublets A and B have valence of +3

Intensity (10° cts)
@ (-] @
(2. [4,] (2.
S ® 8

Intensity (10° cts)

0.460 2) and the Fe associated with doublet C and D is**Fe
3 2 4 o 1 2 3 speciesP®indicating that the average valence of Fe ion in
Velocity (mm/s) the HP samples is higher than that in the AM sample.
[Il. DISCUSSIONS

FIG. 12. (Color onling Room-temperature Mdssbauer spectra
of the samples1) the AM sample, FgsCup sBa,YCu,07 24and(2) The perovskite structure of the Y123 compound has two
the HP sample RaCup sBa,Y Cu,07 41 The notation(i)n denotes  copper sites OW) in CuQ, chains and C(2) in CuO, planes.
that the Fe occupies Qi site and hasi-fold oxygen coordination.  Erom the results of the neutron and Méssbauer spectra
data®1%12183%jt was found that the Fe can occupy two Cu
In order to obviously observe the changes in the locakites and Co only substitutes for @832 Most of the pre-
oxygen environment about Fe after the high-pressure synthedous studies on the Fe- or Co-doped Y123 system attempted
sis, a comparison between the Mdssbauer spectra of the HB correlate the decrease df, with the magnetic pair-
samples withk=0.50 and that of its AM sample is indispens- breaking effect because of magnetism off*Fand Cd*
able(see Fig. 12 One can find that the doublet C increasesions832
at the expense of the doublet A in going from the AM sample In recent years, however, the superconductivity was im-
to the HP sample and the doublet A disappears in the spect@oved and discovered in Y&Lb_7Fq)_3O7+y,18
FeSpYCu,0,,,'° and codoped Co$Y; ,CaCu,07,,
TABLE |. Room-temperature Mossbauer effect parameters.comDOUnd%‘1 synthesized under the high-pressure oxygen
s-isomer shift(relative to a-Fe at room temperatureA-quadru-  condition.
pole splitting I'-FWHM, I ,,/I-site intensity ratio for the AM and HP Why can the high-pressure oxygen synthesis and the

samples of Fe&Cu,_,BayY Cu,07.,. high-pressure  oxygen annealing enhancd. of
YSr,Cuw, F& 074y,  FeSpYCu,07,, and  codoped
Sample x= Site §(mm/9 A (mm/9 T (mm/9 I,/ CoSkY 1,LaLCu,0;,, compounds? Three explanations were
put forward to answer this question as follows) The im-
HP 016 B: 0.33%®) 0.1311)  0.241) provement of superconductivity in the Y8, & 07,

C: -0.0346) 0.9720) 0.2210) 0.663) was attributed to the increases of oxygen content and the
D: -0.0648) 0.2814) 0.1013) 0.142) trigonal bipyramidal coordinated Fe at Cl) site in CuQ
HP 0.32 B: 0.48®) 0.1619) 0.198) chains due to high-pressure oxygen annealfibhis expla-

C: -0.0915) 0.901) 0.2116) 0.762) nation is supported by the results of XRD, measurements of
D 0.022) 0513 0.1003) 0.0502) oxygen content and Mossbauer effect analy%i®) Fo_r _the
HP 040 B: 0.2204) 0.1456) 0.166) FeSpYCu,0;,, superconductor prepared by calcining at
' ' ' ' ’ 900 °C in air, subsequent annealing at 800 °C in flowing N
C: -0.0462) 09743) 0.1832) 0849 and then oxidizing at 350 °C in high-pressure oxygen of
HP 050 B: 0218) 0.1637) 0.0970) 0.241) 195 atm, superconductivity is induced by both the ordering
C: -0.0183) 0.8894) 0.1614) 0.760) of Cu and Fe atoms in chains and the increase of oxygen
AM 050 A: 0.0622) 1.9964) 0.1364) 0.238) content!®20:2628(3) The occurrence of superconductivity in
B: 0.3313) 0.5994) 0.1544) 0.280) the CoSpY,,CaCu,07,y System was attributed to the pres-
C: -0.04%1) 0.8893) 0.1593) 0.485) ence of the excess hofésdue to the increase of oxygen

content and the substitution of €&or Y3*.
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From our present work, it was found that the high-YCa SLCu, e, s07., compounds. Moreover, in these
pressure synthesis not only increases oxygen content but alsgo compounds the F2) is Fe* species with high spin 5/2
modifies the local structure on the atomic scale. For instancayvhich does not produce magnetic pair-breaking effect. Thus
in the Mdssbauer spectra of the HP samples with lower Feevivals of superconductivity in YgCay ;SCUy ¢F€ 4074y
content ofx<0.40 the site B has singlet splitting, suggestingand Yo.6Ca 1SKLCW, §F& {O07., compounds were reasonably
that oxygen environment about 2@ has higher symmetry. attributed to the introduction of excess holes by the substitu-
At the same time, R&) in CuQ, chains has fivefold and tion of C&* for Y3*.1617|n other words, the decreasefin
sixfold oxygen coordination. These changes of the locaFe-doped Y123 is caused by the hole fillings ofFand
structure are possibly conducive to the improvement of suge*t jons635 This conclusion is well consistent with the
perconductivity. results obtained by Faiet al. using x-ray absorption spec-

In order to understand well the changes of the local structroscopy to study Fe-doped YBC®H.
ture, one can compare the Mdssbauer spectrum of the HP Based on the above, it is speculated that for the AM
sample withx=0.5 with that of its AM samplgsee Figs. samples with high Fe content af>0.3, the oxygen uptake
12(1) and 122)]. It is found that the Mossbauer spectrum of in air only satisfies the charge balances and does not provide
the AM sample consists of three subspectra and that of thexcess holes which participate in superconductivity. For the
HP sample only consists of two subspectra. According to the{P samples, excess holes were produced due to the high-
assignments of Fe configuration, one can find that for the HBressure synthesis. Thus, the superconductivity in Fe-doped
sample all the Fe) atoms in CuQ chains have fivefold YBCO is improved in the HP samples.
oxygen coordination(trigonal bipyramid.'® The fivefold One will ask why the F¥ ion with magnetism does not
oxygen  coordination has been discussed indestroy the superconductivity in HP samples with high Fe
YSr,Cu, 776 4074, superconductor synthesized by high- content? By the magnetic measurements, it is found that the
pressure oxygen annealifjlt is possible that the trigonal weak ferromagnetism and superconductivity coexist in the
bipyramidal coordinated Fe in the chains improve the couHP sample withx=0.50 by the formation of a spontaneous
pling between the two adjacent Cy@laned® and is favor-  vortex phas¢SVP).36 Moreover, the SVP prevents ferromag-
able to charge transfer from Cy@hains to Cu@ planes. netism from destroying superconductivify.

Therefore, the superconductivity in Fe-doped YBCO is im-
proved after the high-pressure synthesis. IV. CONCLUSIONS

The results of Mossbauer effect indicate that for the
sample withx=0.50 20% of the whole Fe content is located
in CuQ, planes and RQ) is the Fé* species with magne-

In this paper, the structure, oxygen content, superconduc-
tivity and Maossbauer spectroscopy measurements on
tism. It is worth noting that thd, of the HP sample wittx Fa(Cul_xBazYCuon, suFertlzlono{ugt_ogs sgnt?hesaed Ey h(jlgTh
=0.5 is enhanced up to 80 K, suggesting that the magnetiﬁ.ressure were systemalically studied. ©n the oné hand, the

igh-pressure synthesis led to the increase of the oxygen

pairing-breaking effect is not obvious. Since the variation of . S
oxygen content does not change the distribution of Fe pecontent and improvement of the superconductivity in the HP

tween Cu(2) and Cu(1) sited® and after the high-pressure samples. On the other hand, the number of sixfold or fivefold
synthesis the, of the HP samples with low Fe content can oxygen coordinated Fe in the chains increases after the high-

be increased up to that of pure YBCO, the decreask, of pressure synthesis, i.e., the high-pressure synthesis modifies

Fe-doped YBCO is reasonably attributed to the hole fiIIingsthe local structure on the atomic scale. Thus, it is suggested

of FE* and Fé* ions in CuQ chains and Cu@ planes, that tt)he Tgegsetﬁ of hoxyge” c;)hnte_nt antd tth? ctoord;nailr?n
respectively635 In Ref. 16, Terzievet al. found that in ~NUMPEr of FeIn the chains are the important factors for the

Y1-,CaSKCu, ¢Fe O7., compound the addition 0k=0.1 improvement of superconductivity in the HP samples.
Caincrease§, from 0 to 28 K. The same phenomenon was
found by Smith et al. in the Y;_CaSrLCu, e 074y
compoundt’ Terziev et all® and Smithet all’ determined This work was supported by the Ministry of Science and
the distribution of Fe between €1 sites and C(2) sites  Technology of ChingGrant No. G1990646Q1and the Na-
and found that about 15% of Fe content is located in thdional Knowledge Innovation Program of Chinese Academy
CuG, planes for Y% & SLCW, Fe Oy and  of SciencedGrant No. GKIXC2-SW-W06,1
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