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A COMPREHENSIVE REVIEW OF THE XRD DATA OF THE PRIMARY 

AND SECONDARY PHASES PRESENT IN THE ItfSCCB 

SUPERCONDUCTOR SYSTEM 

(Part I: Ca-Sr-Cu OXIDES)* 

B. J. Reardon? and C. R. Hubbard* 

ABSTRACT 

X-ray powder patterns for the phases in the CaO-SrO-CuO ternary system, 
along with the corresponding crystal structures, were obtained from the literature 
and from the Powder Diffraction File (PDF). Available X-ray diffraction (XRD) 
patterns were compared with each other and, when possible, with a simulated 
pattern for each phase, yielding a recommended reference pattern. The simulated 
powder patterns presented here deal with the phases found within the (Ca,Sr)O, 
(Ca,Sr)2Cu03, (Ca,Sr)14Cu2404 1, (Ca,Sr)Cu02, (Ca,Sr)Cu203, and 
(Ca,Sr)Cu202 solid solution series and are recommended for the PDF. 

1. INTRODUCTION 

The discovery of superconductivity in the Bi-Pb-Sr-Ca-Cu-0 (BSCCO) system by 

Maeda et al.1 has spurred intense research in the X-ray characterization of these materials. 

As a consequence, significant research has been conducted in the study of the phase diagrams 

of these four- and five-component systems.2-8 Unfortunately, accurate X-ray powder 

patterns and crystallographic data for many of the minor phases present in these systems are 

lacking. This is especially true in the case of the solid solution series whose patterns are 

significantly different from the corresponding end members (see Fig. 1). The lack of 

corresponding reference patterns in the Powder Difftaction File (PDF) severely limits 

identification of these phases by X-ray diffraction (XRD). Reference XRD data for the 

Research sponsored by the U. S. Department of Energy, Assistant Secretary for 
Conservation and Renewable Energy, Office of Utility Technologies, Office of Energy 
ManagemendAdvanced Utility Concepts - Superconducting Technology Program for 
Electric Systems and by the Office of Transportation Technologies as part of the High 
Temperature Materials Laboratory User Program, under contract DE-AC05-84OR21400 
managed by Martin Marietta Energy Systems, Inc. 

* 

?Alfred University, Binns-Merril Hall, Alfred, New York. 

*Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., Oak Ridge, Tennessee. 

1 



2 

RSCCO superconductor phases 2281,2212, and 2223 were published by Matheis and 

Snyder.9 This article (part 1 of a series extensively reviewing the XfW data of the BSCCO 

system) focuses on the phases found in the CaO-SrO-CuO ternary system. 

28 4 2 

Fig. 1. Simulated XRD plots of Ca2-xSr,Cu03 
for x = 0, 0.5, 1.0, 1.5, 2.0. 

A complete listing of the XWH) patterns for the phases and solid solutions discussed in 

this repon are reported in Appendiccs A through G. Table 1 presents the definitions of the 

abbreviations used here. 

2. REVIEW PROCEDURE 

An extensive review of the Cag>--SrC)-CuO ternary system phases and corresponding 

XRD data was conducted. Data utilized in this review iriclluded that obtained from literature 

surveys, the PDF, and private communications. Once an adequate understanding of the 

possible phases, solid solution series, crystal structure, and high-temperature polymorphs 
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Table 1. Nomenclature used in this report 

* 

A20 

26 

2201 

2212 
2223 

a 

b 

Biso 
BSCCO 

C 

D 

d 

Dx 
h k l  

I 

I(DS) 

I ( m  

VIC 

IEl 

Nobs 

Nposs 

I(INT) 

OCC. 

struct. 

S.G.  

a rating given to powder patterns by the JCPDS, 

change in 28 

two times the angle of diffraction 

Bi2Sr2CuOg 

Bi2Sr2CaCu2Og 

Bi2Sr2Ca2Cu3010 

an axis that defines a unit cell (in A) 
an axis that defines a unit cell (in A) 
isotropic thermal parameter 

Bi-Pb-Sr-cd-Cu-0 

an axis that defines a unit cell (in A) 
density (in g/cm3) 

d-spacing (in A) 
calculated density (in gkm3) 

notation used to define crystallographic planes 

in ten si ty 

relative Debye-Scherrer intensity 

relative integrated peak intensity 

relative peak intensity 

intensity of the 100% pewintensity of the 100% 

relative intensity 

number of observed peaks 

number of possible peaks 

lattice site occupancy 

crystallographic structure 

space group 

symbolizing high quality and reliability 

peak of corundum 
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was acquired, the patterns were simulated for all the phases (including solid solutions) 

using the personal computer (PC) version of MICRQ-POWD.lo The parameters used in 

these calculations are listed in Table 2. The simulated pattenis and patterns acquired from 

the literature search and experiments were compared. Figures of merit (FOMs) for all 

patterns were calculated using LSQ90, a version of the lattice parameter refinement 

program of Evans, Appleinan, and Wandwerker.ll The comparisons of FQMs and 

simulated patterns with experimental data resulted in the suggestion of a set of 

recommended reference powder patterns. 

Table 2. MICRO-POW calculation parameters 

1. Program: MICRO-POW Version: 1. 

2. Scattering factors as provided by MICRO-POW for: 02-, Sr2+, 

3. Anornolous scattering factors as provided by MICRO-POWD for: 

Ca2+, Cu2+. 

0, Sr, Ca, Cu. 

4. Bi,,(Qxygen) = 2.5; Riso(al10th~rs) = 1 unless structure 

reference provided thermal. parameters. 

5. No incident or diffracted beam monochromators. 

6. 0 compensating variable divergence slit was not selected. 

7. CuKcxl radiation was selected (h  = 1.5405981~). 

8. For relative peak intensities, a Cauchy profile was selected. 

9. The NE3S width table provided with MICRO-FOWD supplied the 

full width at half maximum (FWHM). 

3. RESULTS .4ND DISCUSSION 

The phases and solid solutions present in the CaO-SrO-CuO ternary system have been 

extensively studied by a number of authors.24>6*7 The phases of primary concern when 

synthesizing BSCCO materials are: (Ca,Sr)O, (Ca,Sr)2Cu003, (Ca,Sr)14Cu24041, 

(Ca,Sr)Cu02, Ca0.86Sr0.14CiK.$ and (Ca,Sr)Cu203. 
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3.1 (Ca,Sr)O 

CaQ and SrO have been shown to participate in a complete solid solution series across 

the entire binary phase system2 Furthermore, the PDF has three cards that provide 

information on the (Ca,Sr)O system: 37-1497 (ref. 12) and 6-520 (ref. 13) provide 

powder patterns for CaO and SrO, respectively, while 23-127 (ref. 14) provides a powder 

pattern of the Ca, 5Sr0.50 phase in the solid solution series. 

Table 3 displays the crystallographic data for CaO and SrO as used in the calculations 

of the simulated patterns across the solid solution series. A linear change in the cell 

Table 3. (Ca,Sr)O crystallographic parameter~~~s~39~5 

Struct. S.G.  Atom occ. x Y 2 

Cubic Fm3m 0(1) 4 0.5 0.5 0.5 
(225) Ca(1) 4-4x 0.0 0.0 0.0 

Sr 4x 0.0 0.0 0.0 

parameters was assumed for this solid solution series, as indicated in Table 4. Table 5 

displays the simulated XRD data for the three main peaks of selected phases across the 

solid solution series as well as the patterns for PDF cards 37-1497 (CaO), 23-127 
(CaO$h-o.50), and 6-520 (SrQ). 

Table 4. (Ca,Sr)O cell parameter (@,I2913 
D x ,  and I/E 

Phase a D x  vr, 

5.16000 
5.12506 
5.090 12 
5.055 18 
5.02024 
4.98529 
4.95036 
4.91541 
4.88047 
4.84553 
4.81059 

5 .OW 
4.877 
4.739 
4.593 
4.441 
4.280 
4.1 11 
3.933 
3.747 
3.55 1 
3.345 

7.405 
7.115 
6.823 
6.53 1 
6.237 
5.942 
5.646 
5.348 
5,050 
4.75 1 
4.45 1 



Table 5. Three major lines of simulated (Ca,Sr)O 

and PDF cards 37-1497 (CaO), 23-127 
(Cq.$r~.sO), and 6-520 (SrO) 

CaO Ca0.5Sr0.50 S I 0  

h k P  d I d I d I 

1 1  1 2.777 41 2.878 71 2.97 93 
2 0 0  2.405 100 2.493 100 2.58 100 
2 2 0  1.700 47 1.7626 5 1.8243 55 

37- 1497 23- 127 6-520 
CaO Ca0.5Sr0.50 SrO 

h k l  d I d I d I 

1 1  1 2.777 36 2.853 90 2.98 90 
2 0 0  2.405 100 2.472 100 2.581 100 
2 2 0  1.7009 54 1.7488 80 1.825 80 

FQM 1 16.08 17.06 82.89 
Nobs 13 11 15 
Nposs 13 12 15 
A28 0.009 0.054 0.0 12 

Appendix A lists the simulated 20, d, h k I and I values for the entire (Ca,Sr)O solid 

solution series. The (1 1 1) peak displays a A20 greater than 0.25" as the x in Ca,Srl-,O 

changes by 0.1. The difference in A28 is larger yet for the other peaks in the patterns. 

Such differences arc much larger than the typical acceptance window used for phase 

idcn tification. 

The PDF pattern for CaO (37-1497) agrees well with the simulated pattern and has an 

excellent FOM [F(13) = 116.08 (0.009,13)]. Note, however, that the peak at d = 0.80183 
should be attributed to the (442) reflextion, not the (600). 

CaO did [F(15) = 82.89 (8.0121,15)]. Again, however, the peak at d = 0.8600 should be 

attributed to the (442) reflection, not the (608). 

The PDF pattern for S r O  (6-520) does not compare as well to its calculated pattern as 
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The PDF pattern for G+&h0a50 (23-127) is not as accurate [F(1 1) = 17.06 

(0.054,12)] as the two cards for the two end members. Furthermore, the calculated density 

on the PDF card (4.45 g/cm3) Seems to be closer to that calculated for C%.4Sro.(j0 

(4.441 g/cm3), not Ca&h,,O (4.280 9/cm3). However, if the cell parameter is changed 

from 4.98529 A (the celi parameter used in the calculation assuming a linear change 

between the end member's cell parameters) to that of the PDF card (a = 4.93 A), the 

densities seem to agree. Consequently, determining which is more accurate, PDF 23-127 

or the simulated pattern, requires more study. 

Except for the end member patterns, it is recommended that all nine solid solution 

patterns be incorporated into the PDF. 

3.2 (Ca,Sr)2Cu03 

Like (Ca,Sr)O, (Ca,Sr),Cu03 has been shown to display a complete solid solution 

series across the phase diagram with a stability temperature up to 1030°C (refs. 2,3). 

Unfortunately, even though solid solution phases in this system have been 

the only reference patterns available are for the end member phases 
34-282 (Ca,Cu03) [ref. 251 and 34-283 (Sr,CuO,) [ref. 241. Table 6 displays the 

crystallographic data for the end member phases. These data were used to simulate the 

solid solution series patterns. Again, a linear change in cell parameters was assumed. 

Table 6. (Ca,Sr)2CuO3 crystailopdphic 
parame ters2223 

Struct. S.G. Atom OCC. X Y Z  
o<xi 1 

Ortho Immm ca 4 - 4 ~  0.15 0.0 0.5 

(71) Sr 4x 0.15 0.0 0.5 

cu 2 0.0 0.5 0.0 

01 4 0.34 0.0 0.5 

0 2  2 0.0 0.0 0.0 

This assumption is displayed in Table 7. The resulting simulated XRD data for the three 

strongest lines across the solid solution series are presented in Table 8 as well as the data 

for card 34-282 (Ca2CuOj) and 34-283 (Sr2CuO3). 
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Table 7. (@a,Sr)-)zCuO3 unit cell parameter (a),24*25 

D,, and IDc 

20 
1.9:O. 1 
1.8:0.2 
1.79.3 
1.6:0.4 
1.5:0.5 
1.4:8.6 
1.3:0.7 
1.23.8 
1.1 :0.9 

1:l 
0.9: 1.1 
0.8~1.2 
0.7: ’1.3 
0.6: 1.4 
0.5: 1.5 
0.4: 1.6 
0.3: 1.7 
0.2:l.g 
0.1: 1.9 

0 2  

12.2340 
12.2565 
12.2791) 

12.301 5 

12.3240 
12.3465 
12.3690 
12.3915 
12.4140 
12.4365 
12.4590 
12.4815 
12.5040 
12.5265 

12.5490 
12.57 15 
12.5940 

12.6165 
12.66 15 
12.6615 
12.6840 

3.77690 
3.78338 
3.78985 
3.79632 
3.80280 
3.8 0927 

3.81575 
3.22230 
3.82870 
3.83518 
3.81 165 
3.84812 
3.85460 
3.861 07 

3.86755 
3.87483 
3.8 8050 
3.88698 
3.89345 
3.89992 
3.90640 

3.25730 
3.26922 
3.28 I14 
3.29304 
3.30498 
3.3 1690 
3.32882 
3.34074 
3.35266 
3.3645 8 
3.37 650 
3.38842 
3.40034 
3.4 1226 
3.4241 8 
3.43610 
3.44802 
3.44599 
3.47 186 
3.48378 
3.49570 

4.229 
4.303 
4.334 
1.117 

4.5 17 
4.586 
4.654 
4.721 
4.787 
4.852 
4.9 15 
4.978 
5.040 
5.100 
5.160 
5.219 
5.276 
5.333 
5.379 
5.444 
5.498 

2.494 
2.775 
2.857 
2.939 
3.020 
3.102 
3.184 
3.265 
3.347 
3.429 
3.51 1 
3.592 
3.674 
3.956 
3.838 
3.920 
4.002 
4.084 
4.159 
4.249 
4.317 
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Table 8. Three major lines of simulated Ca2CuO3, 

CaSrCuOj, S ~ C u 0 3 ,  and PDF cards: 34-282 

(Ca2CuO3) and 34-283 (Sr2CuO3) 

Ca2CuOg C a S r C u 0 3 Sr2Cu03 

h kl d I d I d I 
3 1 0  2.771 55 2.820 63 
3 0 1  2.545 72 2.620 77 
0 1 1  2.467 100 2.536 100 

2.869 68 
2.694 79 
2.605 100 

34-282 
Ca2CuO3 

h k P  d I 
3 1 0  2.771 55 
3 0 1  2.545 80 
0 1 1  2.467 100 

FOM 77.20 
Nobs 18 
Nposs 27 
A20 0.009 

34-283 
Sr2Cu03 

d I 
2.870 65 
2.694 85 
2.604 100 

8 1.23 
16 
24 
0.008 

Appendix B lists the simulated 28, d, h k 1, and I values for the entire Ca,-,Sr,CuO, 

(for x = 0 to 2 in steps of 0.1) solid solution series. The (01 1) peak displays a A20 greater 

than 0.2" as x changes by 0.2. 

The PDF cards available for the end members of this solid solution series [Ca2CuO3 

(34-282), Sr2Cu03 (34-283)] seem to agree well with the simulated patterns and have 

excellent FOMs, F(18) = 77.20 (0.009,27) and F(16) = 81.23 (0.008,24), respectively. 

Consequently, no change seems to be required. However, it is recommended that every 

other one of the solid solution patterns be incorporated into the PDF. 

3.3 (Ca,Sr)14Cu2404 

The structure, composition, and limit of Ca solubility in Sr14Cu24041 has been 

debated by a number of authors.3*4*6,7*26*27 According to Siegrist et al.,27 Sr14Cu24041 

seems to display an incommensurate structure along the e-axis, but it becomes nearly 

commensurate at seven times the c-axis. McCarron et a1.26 report that Sr,4Cu24041 is 
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composed of two distinct subcells whose a and b parameters are equal but whose c 

parameters are 2.781 for the Cu0, subcell and 3.9A for the Sr2Cu203 subcell. These 

subcells become nearly commensurate at ten times the 2.7A cell and seven times thz 3.981 

cell. 

The PDF contains two cards whose fomulae are close to the same ratio of SrrCu:O 

and have cell parameters similar to the basic cell parameters dcscribed by Siegrist et a127 

These cards are 39-250 (SrCu203) [ref. 281 and 39-489 (Sr1.75Cu305.13) [ref. 291. 

displays the cell parameters as a function of Ca concentration according tu McCmon 

et a1.26 Table I I displays the thee major XRD lines of h e  reference patterns and simulated 

patterns across the solid solution series up to Ca7Sr7Cu2404i. McCarron et aL24 reports 

that as the Ca concentration approaches Ca6Sr8Cu24041, a structure change occurs. For 

this study this lower limit of (’a solubility was ignored. 

Table 9 displays the crystallographic data as described by Siegrist et Table 10 

Table 9. (Ca7Sr)14Cu24O41 crystallographic 

Struct. S.G. Atom occ. X Y z 
o<x< 1 

O r l h O  @ccm Sr 

(66) Sr2 

Sr3 

Sr4 

cu 1 
cu2 

(3U3 

cu4 

cu5 

Cu6 

cu7 

Cu8 

c119 

c u  10 

0 1  

0 2  

8-8, 

16-1 6~ 

16-16x 

16-16~  

16 

16 

16 

8 

4 
8 

8 

8 

8 

4 

8 

16 

0.2482 

0.25 14 

0.2489 

0.2504 

0.0833 

0.0831 

0.0829 

0.0835 

0.00 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0864 

0.0839 

0.1168 

0.1166 

0.1166 

0.1 166 

0.2492 

0.2549 

0.2452 

0.2544 

0.0000 

0.0000 

0.0000 

0.5000 

0.5000 

0.5000 

0.2662 

0.2404 

0.0 

0.14254 

0.28566 

0.42879 

0.07 139 

0.211447 

0.35747 

0.50000 

0.00000 

0.10100 

0.19870 

0.047 60 

0.14900 

0.25000 

0.00000 

0.14330 
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Table 9. (continued) 

Struct. S.G. Atom Occ. X Y z 
oixc 1 

0 3  16 

04 16 

0 5  8 

06 8 

07 8 

08 4 

09 16 

010 8 

0 1  1 16 

012 16 

013 16 

014 8 

Cal 8x 

Ca2 16x 

Ca3 16x 

Ca4 16x 

0.0834 

0.085 1 

0.2500 

0.2500 

0.2500 

0.2500 

0.1181 

0.1184 

0.121 1 

0.1 196 

0.1203 

0.1208 

0.2482 

0.25 14 

0.0000 

0.0OOO 

0.2458 

0.2425 

0.2500 

0.2500 

0.2500 

0.2500 

0.0176 

0.0000 

0.0298 

0.4957 

0.4790 

0.4721 

0.1 168 

0.1166 

0.2489 

0.2504 

0.28660 

0.42880 

0.07060 

0.21470 

0.35780 

0.50000 

0.05350 

0.25000 

0.3 5 1 60 

0.10370 

0.19650 

0.50000 

0.00000 

0.14256 

0.1 1660 

0.1 1660 

Table 10. (Ca,Sr)14Cua041 unit cell Dx, and I/Ic 

Phase a b C D X  u4: 
Ca: Sr:Cu 

0: 14:24 
1:13:24 
2: 12:24 
3:11:24 
4: 10:24 
5:9:24 
6:8:24 
7:7:24 

11.469 13.400 
11.448 13.354 
11.438 13.313 
11.420 13.257 
11.394 13.150 
11.380 13.060 
11.375 13.010 
11.371 12.986 

27.650 
27.659 
27.659 
27.610 
27.510 
27.450 
27.440 
27.392 

5.226 
5.282 
5.223 
5.187 
5.184 
5.160 
5.100 
5.049 

3.070 
2.989 
2.901 
2.820 
2.732 
2.644 
2.561 
2.489 
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Table 11. Three major lines of simulated Sr14Cu24041, Ca3SrllCu24041, 

CagSrgCu24041, Ca7Sr7Cu24041, observed Sr14Cu24041 (ref. 4) 

and PDF cards 39-489 (Sr1.75Cu305.13) and 

39-250 (SKu2O3) 

Sri4Cu24041 Ca3Sri iCu24041 CagSrgCu~041 CaySr7Cu24041 

h k l  d I d I d I d I 
2 4 0  2.893 100 2.866 100 2.832 93 2.813 100 
1 3 7  2.865 85 2.850 87 2.823 100 2.813 100 
3 1 7  2.691 56 2.682 54 2.669 46 2.665 41 

39-250 ~0th et a1.4 39-489 
SrCu203 Sr14Cu2404 1 Sr1.75Cu305.13 

h k l  d I d I d I 
2 4 0  2.898 100 2.8879 100 2.894 100 
1 3  1 2.866 80 2.8608 66 2.867 80 
3 1 1  2.687 65 2.6853 52 2,692 42 

FQM 41.36 47.65 61.79 
Nobs 29 30 30 
Nposs 56 32 32 
A28 0.013 0.0 17 0.0 13 

Appendix C lists the complete 28, d, h k I and I values for the entire 

(Ca,Sr)14Ch24041 solid solution series from Sr14Cu24041 up to Ca-$3r7Cu24041. The 

(240) peak displays a A28 greater than 0.2" as the x in Ca,Sr14-xCu24041 changcs by 2. 

At x = 5 the (240) peak overlaps the strong (1  37) and the apparent peak shifts significantly. 

It is therefore recommended that the patterns for x = 0,2,4,5,  and 7 be incorporated into 

the PDF. 

PDF card 39-489 (Sr1.75Cu3Q5.13) agrees fairly well with the simulated pattern for 

Sr14Cu24041 in terms of d and I. However, 39-489 reports a space group of Fmmm, 

whereas the simulated pattern (crystal structure taken from Siegrist et 

observed pattern reported by Roth et a14 use a space group of Cccm. 

PDF card 39-250 with formula SrCu2Sr03 is likely Sr14Cu24041, since SrCu,O, 

does not occur in the phase diagram. This pattern seems to contain a number of extraneous 

peaks when compared to the simulated or the pattern observed by Roth et alS4 

and the 
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Furthermore, this pattern, although it has a ”*” rating, does not show a space group or a 

calculated density. 

The pattern observed by Roth et aL4 for Sr14Cu2~041 corresponds closely to the 

simulated pattern and has an adequate FOM [F(30) = 47.65 (0.017,37)]. We highly 

recommend that these simulated patterns and the pattern observed by Roth et al.4 replace 

PDF cards 39-489 and 39-250. 

3.4 (Ca,Sr)Cu02 

The (Ca,Sr)CuO, solid solution series has been reported by a number of 

authors. 2-4y6.7,16,19,21,23,30-32 Most authors agree that the Ca solubility hits a limit around 

C~,75Sro.25Cu02. If more Ca is added, a structure change from orthorhombic to tetrdgonal 

occurs producing tetragonal Ca, s6Sro.14Cu02 (refs. 2,6). At higher Ca concentrations, 

CaCuO2 forms with a different structure. CaCuO2 has been reported by Roth et a1.2 and is 

stable up to 740°C. Orthorhombic SrCu02 is stable up to 955’C (ref. 3). 

Table 12 presents the crystallographic data for the (Ca,Sr)CuQ2 solid solution series 
and the tetragonal phase. Table 13 displays the change in lattice parameters as a function of 

Ca concentration for the orthorhombic and tetragonal phases. Table 14 displays the PDF 
and simulated XRD data for the orthorhombic solid solution series. Table 15 displays the 

simulated and observed XRD data for the tetragonal phase. 

Table 12. (Ca,Sr)2Cu& crystallographic parameters23~30 

Struct. S.G. Atom Occ. X Y Z 
o<x< 1 

ortho Cmcm Sr 
ca 
cu 
01 
0 2  

Tetragonal P4/mmm Sr 
(0.14:0.86) (123) ca 

c u  
0 

(63) 
4-4x 
4x 
4 
4 
4 

1-lx 
1 X  
1 
2 

0.0000 
o.oo00 
o.oo00 
o.oo00 
o.oo00 
0.5000 
0.5000 
o.oo00 
o.oo00 

0.3340 
0.3340 
0.0640 
0.9450 
0.1780 
0.5000 
0.5000 
0.0000 
0.5000 

0.2500 
0.2500 
0.2500 
0.2500 
0.2500 
0.5000 
0.5000 
0.0000 
0,0000 
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Phase a b C D X  WC 
Sr:Ca 

l:o 3.5730 
0.9:O. 1 3.5492 
0.8:0.2 3.5254 
0.7:0.3 3.5016 
0.6:0.4 3.4778 
0.5:0.5 3.4540 
0.4:0.6 3.4302 
0.3:0.7 3.4064 

0.25~0.75 3.3945 
0.14:0.86 3.861 1 

1:0 10.588 

16.33 130 
16.29 184 
16.25238 
16.2 1292 
16.17346 
16.13400 
16.09454 
16.05508 
16.03535 
3.861 1 
2.8122 

3.91360 
3.90548 
3.89736 
3.8 8924 
3.881 12 
3.87300 
3.86488 
3.8 5676 
3.85270 
3.1995 
6.3245 

5.326 
5.246 
5.164 
5.080 
4.993 
4.904 
4.813 
4.7 19 
4.67 1 
4.952 

-_ 

3.813 
3.639 
3.460 
2.294 
3.123 
2.953 
2.785 
2.61 8 
2.785 
5.455 

Table 14. Three main peaks of simulated SrCu02, 
Cao.3Sro.7Cu02, Cao.25Sr0.6~02, and 

PDF cards: 39-1492(SrCu02) and 
38-1179 (SrCuO;?) 

s e u 0 2  cq.3Sr0.702 0 . 7  5Sr0.2 5 0 2  

h k l  d I d I d I 
1 3 0  2.987 65 2.939 62 2.865 55 
0 4  1 2.825 56 2.806 57 2.778 60 
1 1  1 2.605 100 2.569 100 2.515 100 

39- 1492 38-1 179 
srcu02 srcu02 

h k P d 
1 3 0  2.989 73 2.986 75 
0 4  1 2,826 71 2.825 75 
1 1  1 2.606 100 2.603 100 

F’OM 75.92 66.98 
Nobs 30 30 

A20 0.0 10 0.01 1 
Nposs 35 39 
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Table 15. Four main peaks of tetragonal 
cw.86srO. l4cUo2 

Simulated Roth et al.2 
hkL d I d I 
1 1 0  2.7300 32 2.7372 14 

1 0 1  2.4640 100 2.4768 100 

2 0 0  1.9305 34 1.9345 30 

2 1  1 1.5196 33 1.5254 42 

FOM 

Nobs 

Nposs 

A20 

50.76 

23 

23 
0.013 

Appendix D lists the complete 28, d, h k 1, and I values for the entire (Ca,Sr)Cu02 

solid solution series up to Ca, 75Sro.25Cu02. Appendix E lists the complete XRD data for 

the tetragonal phase (C%.@o.14Cu02). The (1 1 1 )  peak in the orthorhombic phase 

displays a A29 greater than 0.16" as the x in CaXSrl-,CuO2 changes by 0.1 for the 

orthorhombic phase, It is therefore recommended that all of the orthorhombic patterns and 

the one tetragonal simulated pattern be incorporated into the PDF. 

PDF cards 39-1492 (ref. 31) and 38-1 179 (ref. 32) [both SrCuO,] agree reasonably 

well within the simulated patterns and have good FOMs [F(30) = 75.95 (0.010,39) and 

F(30) = 66.98 (0.012,39), respectively]. However, since they are both dealing with the 

same phase, it is recommended that 38-1 179 be deleted as it has more discrepancies with 

the intensities of the simulated pattern. 

pattern observed by Roth et aL2 [F(23) = 50.76 (0.013,23)] and the simulated pattern be 

incorporated into the PDF. 

At the high-Ca end, the phase (CaCuO,) has been reported by Roth et aL2 The four 

main peaks of the pattern for CaCu02 observed by Roth et aL2 are presented in Table 16. 

Available crystallographic data for this phase are limited, so a simulated pattern is not yet 

possible. However, a least-squares study of the pattern observed by Roth et a1.2 indicates 

that it is relatively reliable [F(15) = 39.63 (0.017,22)] and should be placed in the PDF 

until more data can be obtained. 

Since no PDF card is available for the tetragonal phase, it is recommended that the 
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Table 16. Four main peaks for observed 
CaCuO, (ref. 2) 

hkR d I 

0 0 2  
2 0 2  
3 1 1  
5 1 1  

FOM 
Nobs 
Nposs 
A28 

3.1620 26 
2.7 153 100 
2.075 1 42 
1.6322 22 

39.63 
15 
22 
0.0172 

3.5 (Ca,Sr)Cu203 

The existence of CaCu,O, has been reported by many authors.2~6~20*33-35 The atomic 

positions and crystal structure of four different models as compiled by Teske et 

H ~ p p e ~ ~  are present in Table 17. Table 17 also contains the VI, and D, values calculated in 

our studies, According to Roth et a1.F CaCu20, is only stable from 920 to 1020°C. 

and 

Table 17. (Ca,Sr)Cu203 crystallographic parameters35 
and I& (for all f c m  models: a = 9.942; b = 4.0786; 

c = 3.459; Dx = 5.094) 

Model/ S .G. Atom Occ. X Y z I& 
s tfu c turc O < X < l  

l/Ortho Pmma Ca 2-2x 
cu 4 

2 
4 

O(1) 

2x 
O(2) 
Sr 

;?/Ortho Pmma Ca 2-2x 
c u  4 

2 
4 

O(1) 

2x 
om 
Sr 

(59) 

(59) 

0.25 
0.084 
0.25 
0.079 
0.25 
0.25 
0.08 1 
0.25 
0.087 
0.25 

0.25 
0.75 
0.75 
0.25 
0.25 
0.25 
0.75 
0.75 
0.25 
0.25 

0.3633 1.686 
0.84 
0.595 
0.87 1 
0.3633 
0.3633 1.742 
0.847 
0.595 
0.826 
0.3633 
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Table 17. (continued) 

Model/ S .G. Atom Occ. X Y Z vi, 
structure o<x< 1 

3/0rtho Pmma Ca 2-2x 
c u  4 

2 O(l> 
4 

2x 
O(2) 
Sr 

4/0rtho PIllUld Ca 2-2x 
(59) cu 4 

2 
4 

O(1) 

2x 
O(2) 
Sr 

(59) 
0.25 
0.088 
0.25 
0.25 
0.084 
0.250 
0.082 
0.25 

0.25 
0.75 
0.75 
0.25 
0.25 
0.25 
0.75 
0.75 
0.25 
0.25 

0.3533 2.302 
0.84 
0.115 
0.833 
0.3633 
0.3633 2.244 
0.84 
0.1 15 
0.853 
0.3633 

More data are necessary to determine the limit of solubility of Sr in this phase. 

Table 18 presents the simulated patterns of the four different models of CaCu203 (ref. 33). 

To determine which model is most accurate, more experimental data are needed. 

Table 18. Three strongest lines for the four different structure 
models of CaCu203 presented by Hoppe3fi and PDF card 

34-284 (CaCu203) 

Model: 1 2 3  4 34-284 
h k P  d I I I I d I  

0 1 1 2.638 91 75 40 44 2.639 100 
3 1 0  2.572 74 72 55 56 2.571 60 
3 0 1 2.393 loo 100 100 100 2.392 70 

FOM 
Nobs 
Npos 
A20 

65.43 
20 
32 

0.010 

Appendix F lists the complete 20, d, h k L , and I values for all four models of 

CaCu203. The intensities change significantly. 
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'T'he simulated patterns for CaCu203 seem to differ significantly from the PDF card 

34-284 IF(20) = 65.43 (0.0010,32)]. Experimental studies on this particular phase and the 

effects of Sr substitution are currently under way. 

3.6 (Ca,Sr)Cu,02 

The effects of Ca solid solution on SrCu,O, have not been studied, and as a result, 

powdcr pattern simulations cannot be calculated. However, Teske et 

K ~ Q C ~ O W  et al.37 have extensively studied the known end member of SrC3.1,0,, which can 

only be produced in an 02-deficiene atmosphere. Since such conditions are common in the 

formation of BSCCO superconductors, this phase should be more closely studied. 

Tables 19, 20, and 21 display the crystallographic data, lattice parameters, the three 

strongest lines of PDF card 38-1 178 (SrCu202) [ref. 371 and a simulated pattern for this 

phase, respectively. 

and 

Table 19. SrCu202 crystallographic 

Structure S .G.  Atom occ, X Y Z 

Tet. 141 Sr 4 0.0 0.0 0.0 

cu 8 0.0 0.25 0.625 

0 8 0.0 0.0 0.5 

Table 20, SrCu202 unit  cell pararneters,37 Dx, and IDc 

Phase a b C D X  I / I C  

SiCu202 5.469 5.469 9.826 5.575 4.384 
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Table 21. Three main peaks of SrCu202 and 
PDF c a d  38-1 178 ( S r C ~ 2 0 2 )  

SrCu202 38-1 178 

h kP d I d I 

1 1 2  3.039 100 3.041 20 
2.810 51 2.811 90 

2 1 1  2.373 66 2.372 100 

FOM 
Nabs 
N ~ Q S  
A28 

37.01 
25 
49 
0.014 

Appendix G lists the complete 28, d, h k I ? and I values for SrCu,O,. Though the 28 

and h kl values for this simulated pattern and PDF card 38-1 178 fF(25) = 37.01 (0.014,49)1 
are in reasonable agreement, the intensities differ significantly. Consequently, more data are 

needed to determine which pattern is correct. Until the ambiguity is resolved, both patterns 

should be in the PDF. 

4. CONCLUSlONS 

The XRD patterns of phases found in the CaO-Sr0-CuO ternary system have been 

reviewed and simulated to produce recommended powder patterns for these phases. In 

order to obtain a complete understanding of the BSCCO system, a complete XKD study of 

the Ca-Sr-Cu-0 phases must include further analysis of the (Ca,Sr)Cu,O,, and the 

(Ca,Sr)Cu,O, systems. Without this analysis, phases formed in low-oxygen partial 

pressures or that are only present at high temperatures cannot be accurately identified. 
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Table A. 1.  Simulated X-ray powder pattern for 
CaO 

28 PEAK d h k P I(INT)I(PK)I(DS) 

32.20 32.20 2.777 1 1 1 40 41 33 
37.36 37.36 2.405 2 0 0 100 100 100 
53.86 53.86 1.7008 2 2 0 51 47 84 
64.16 64.16 1.4504 3 1 1 17 15 36 
67.38 67.38 1.3887 2 2 2 14 12 31 

79.66 79.66 1.2026 4 0 0 5 5 16 
88.53 88.52 1.1036 3 3 1 7 5 23 
91.47 91.46 1.0757 4 2 0 14 1 1  50 
103.34 103.34 9820 4 2 2 1 1  9 47 
112.62 112.62 .925 5 1 1  5 5 2 5  

1 12.62 .9258 3 3 3 2 8 

142.64 142.64 .$I31 5 3 1 15 7 97 
147.79 147.78 .a018 4 4 2 15 7 101 
147.79 .8018 6 0 0 4 25 

129.86 129.86 .a504 4 4 o 5 3 31 

28 PEAK d h k P I(INT)I(PK)I(DS) 

31.97 31.98 2.798 1 1 1 47 48 39 
37.08 37.08 2.423 2 0 0 100 100 100 
53.44 53.44 1.7132 2 2 0 52 48 87 
63.64 63.64 1.4610 3 1 1 20 17 42 
66.83 66.84 1.3988 2 2 2 14 12 33 

78.97 78.98 1.2114 4 0 0 6 5 17 
87.73 87.72 1.1116 3 3 1 8 6 27 
90.62 90.62 1.0835 4 2 0 45 12 54 
102.30 102.30 ,9891 4 2 2 12 9 49 
111.39 111.38 .9325 5 1 1 6 6 28 

1 1  1.39 .9325 3 3 3 2 9 
128.13 128.12 .a566 4 4 0 6 3 32 
140.27 140.26 .a190 5 3 1 16 7 103 

145.04 ,8076 6 0 0 4 25 
145.04 145.04 .a076 4 4 2 is a 98 
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Table A.3. Simulated X-ray powder pattern for 

CaO.8S'O.20 

31.73 31.74 2.818 1 1 1 53 55 44 
36.80 36.80 2.440 2 0 0 100 100 100 
53.03 53.04 1.7255 2 2 o 53 48 89 
63.13 63.14 1.4715 3 i 1 22 20 4a 
66.29 66.28 1.4089 2 2 2 15 13 34 

78.30 78.30 1.2201 4 0 0 6 5 18 
86.94 86.94 1.1197 3 3 1 9 7 30 

101.29 101.28 .9962 4 2 2 42 9 52 
110.19 110.20 $9392 5 1 1 6 6 31 

a9.m 89.80 1.0913 4 2 o 16 13 57 

110.19 .9392 3 3 3 2 10 
126.46 126.46 3628 4 4 0 6 3 33 
138.06 138.06 .a249 5 3 1 16 8 107 

142.52 .e134 6 0 0 4 24 
142.52 142.52 .ai34 4 4 2 14 a 96 

Table A.4. Simulated X-ray powder pattern for 
c%.7s'0.30 

29 PEAK d h k C I(INT)I(PK)I(DS) 

31.50 31.50 2.838 1 I 1 59 61 49 
36.53 36.54 2.458 2 0 0 100 100 100 
52.62 52.62 1.7379 2 2 0 55 50 92 
62.63 62.64 1.4821 3 1 1 25 22 54 
65.76 65.76 1.4190 2 2 2 15 13 36 

77.64 77.64 1.2289 4 0 0 6 5 19 
86.17 86.18 1.1277 3 3 1 10 8 33 
88.99 88.98 1.0991 4 2 0 16 13 60 

100.30 100.30 1.0034 4 2 2 12 10 54 
109.04 109.04 .9460 5 1 1 7 7 33 

109.04 ,9460 3 3 3 2 11 
124.87 124.88 .a689 4 4 0 6 4 33 
135.98 135.98 .a309 5 3 1 17 8 110 
140.19 140.20 ,8192 4 4 2 14 8 94 
140.19 .e192 6 0 0 3 24 
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Table AS.  Simulated X-ray powder pattern for 

Cag,6S%. 40 

20 PEAK d h k B I(INT)I(PK)I(DS) 

31.27 31.28 2.858 1 1 1 64 67 53 
35.26 36.26 2.475 2 0 0 100 100 100 
52.22 52.22 1.7502 2 2 0 56 51 94 
62.14 62.14 1.4926 3 1 1 27 24 59 
65.24 65.24 1.4290 2 2 2 16 14 37 

76.99 76.98 1.2376 4 0 0 6 5 19 

88.20 88.21) 1.106 4 2 0 17 14 62 
99.34 99.34 1.0105 4 2 2 13 10 56 
107.91 107.90 ,9527’ 5 1 1 7 7 36 

85.42 85.42 1.1357 3 3 1 io 9 37 

107.91 ,9527’ 3 3 3 2 12 
123.34 123.34 .a751 4 4 0 6 4 34 
134.02 134.02 .8368 5 3 1 17 9 113 
138.02 138.02 .8251 4 4 2 13 8 93 
138.02 .a251 6 0 o 3 23 

Table A.6. Simulated X-ray powder pattern for 

cag.5sr0.50 

20 PEAK d h k P I(INT)I(PK)I(DS) 

31.05 31.06 2.878 1 1 1 69 71 57 
36.00 36.00 2.493 2 0 0 100 100 100 
51.83 51.84 1.7626 2 2 Q 56 51 95 
61.66 61.66 1.5031 3 1 1 29 26 64 
64.72 64.72 1.4393 2 2 2 16 14 38 

76.35 76.34 1.2463 4 0 0 7 5 20 
84.68 84.68 1.1437 3 3 1 1 1  9 39 
87.42 87.42 1.1147 4 2 0 17 14 65 

106.81 106.82 .9594 5 I 1 8 8 38 
90.39 98-40 1.0178 4 2 2 13 IQ sa 

106.81 .9594 3 3 3 3 13 

132.16 132.16 .8427 5 3 1 17 9 115 
135.97 135.98 .8309 4 4 2 13 8 91 
135.97 .8309 6 0 0 3 23 

121.87 121.86 .a813 4 4 o 6 4 34 
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Table A.7. Simulated X-ray powder pattern for 
c%.4sr0.S0 

28 PEAK d h k P I(INT)I(PK)1(DS) 

30.82 30.84 2.898 1 1 1 74 76 61 
35.74 35.74 2.510 2 0 0 100 100 100 
51.44 51.44 1.7749 2 2 0 57 53 97 
61.18 61.18 1.5137 3 1 1 31 28 68 
64.22 64.22 1.4492 2 2 2 17 15 39 

75.72 75.72 1.2551 4 0 0 7 6 21 
83.95 83.96 1.1517 3 3 1 12 10 42 
86.66 86.66 1.1226 4 2 0 18 15 67 
97.47 97.48 1.0248 4 2 2 13 11 60 

105.74 105.74 .9661 5 1 1 8 8 40 

105.74 .9661 3 3 3 3 13 
120.45 120.44 .8875 4 4 0 6 4 34 
130.39 130.40 .a486 5 3 1 17 10 116 

134.04 .a367 6 0 0 3 22 
134.04 134.04 .a367 4 4 2 13 a 89 

Table A.8. Simulated X-ray powder pattern for 
caO.3sr0.70 

29 PEAK d h k P I(INT)I(PK)I(DS) 
~ _ _  

30.61 30.62 2.919 1 1 1 78 81 64 
35.49 35.50 2.528 2 0 0 100 100 100 
51.06 51.06 1.7873 2 2 0 58 54 99 
60.71 60.72 1.5242 3 1 1 33 29 73 
63.72 63.72 1.4593 2 2 2 17 15 40 

75.11 75.10 1.2638 4 0 0 7 6 21 
83.24 83.24 1.1597 3 3 1 12 10 45 
85.92 85.92 1.1304 4 2 0 18 15 69 
96.58 96.58 1.0319 4 2 2 14 11 61 

104.70 104.70 .9729 5 1 1 8 8 42 

104.70 .9729 3 3 3 3 14 
119.08 119.08 .8936 4 4 0 6 4 35 
128.71 128.70 8545 5 3 1 18 10 117 
132.20 132.20 .8425 6 0 0 3 9 22 
1 32.20 .a425 4 4 2 13 aa 
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Table A.9. Simulated X-ray powder pattern far 

C%.2S'Q. 0 0  

20 PEAK d h k P I(INT)I(PK)I(DS) 

30.39 30.40 2.939 1 1 1 82 85 67 
35.24 35.24 2.545 2 0 0 100 100 100 
50.69 50.68 1.7996 2 2 0 59 53 100 
60.25 60.26 1.5347 3 1 1 35 30 77 
63.23 63.24 1.4694 2 2 2 17 15 41 

74.51 74.50 1.2725 4 0 0 7 6 22 
82.55 a2.w 1.1678 3 3 1 13 1 1  47 
85.18 85.18 1.1382 4 2 0 19 15 71 
95.70 95.70 1.0390 4 2 2 14 1 1  63 
103.69 103.78 .9796 5 I 1 9 9 43 

103.69 .9796 3 3 3 3 14 
117.76 117.76 .8998 4 4 0 6 4 35 
127.09127,lO .8604 5 3 1 18 10 118 
130.46 130.46 .848 6 0 0  3 9 2 2  
130.46 .8484 4 4 2 12 06 

Table A. 10. Simulated X-ray powder pattern for 

e%.lSro*9Q 

28 PEAK d h k P I(INT)I(PK)I(DS) 

30.18 30.18 2.959 1 1 1 86 89 70 
34.99 35.00 2.563 2 0 0 100 100 100 
50.32 50.32 1.8120 2 2 Q 59 55 101 
59.80 59.80 1.5453 3 1 1 36 32 81 
62.75 62.76 1.4795 2 2 2 18 15 42 

73.91 73.92 1.2813 4 0 0 7 6 23 
81.86 81.86 1.1758 3 3 1 14 1 1  50 

94.84 94.84 1.0461 4 2 2 14 1 1  64 
102.70 102.70 .9863 5 1 1 9 9 45 

84.47 84.46 1.1460 4 2 o 19 15 72 

102.78 .9863 3 3 3 3 15 
116.47 116.48 .906 4 4 0  6 4 3 5  
125.54 125.54 .8663 5 3 1 18 1 1  119 
128.79 128.80 ,8542 6 0 0 3 9 21 
128.79 .8542 4 4 2 12 85 
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Table A. I 1. Simulated X-ray powder pattern for 
SrO 

~ 

28 PEAK d h k C I(INT)I(PK)I(DS) 

29.97 29.98 2.979 I 1 i a9 93 73 
34.74 34.74 2.580 2 0 0 100 100 100 
49.95 49.96 1.8243 2 2 0 60 55 102 
59.35 59.36 1.5558 3 1 1 38 34 84 
62.23 62.28 1.4896 2 2 2 18 16 43 

73.33 73.34 1.2900 4 0 0 7 6 23 
81.19 81.20 1.1838 3 3 1 14 12 52 
83.77 83.76 1.1538 4 2 0 19 16 74 
94.00 94.00 1.0533 4 2 2 14 12 65 

101.74 101.74 .9930 5 1 1 9 9 46 

101.74 ,9930 3 3 3 4 15 
115.23 115.24 .9122 4 4 0 6 4 35 
124.05 124.06 ,8722 5 3 1 18 11 119 
127.20 127.20 .a600 6 0 0 3 9 21 
1 27.20 .a600 4 4 2 12 84 
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APPENDIX B: (Ca,Sr)~Cu03 
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Table B. 1. Simulated X-ray powder pattern for Ca2CuO3 

28 PEAK d h k p I(INT)I(PK)I(DS) 1 1  28 PEAK d h k 0 I(INJ)I(PK)I(OS) 

14.47 14.48 6.117 2 0 0 25 31 10 
24.65 24.66 3.609 1 1 0 2 2 1 
28.33 28.34 3.148 1 0 1 18 19 13 
29.17 29.18 3.059 4 0 0 1 1 1 
32.28 32.28 2.771 3 1 0 45 46 39 

35.24 35.24 2.545 3 0 1 67 67 64 
36.39 36.40 2.467 0 1 1 100 100 100 
39.35 39.36 2.288 2 1 1 0 0 0 
44.06 44.06 2.054 5 1 0 7 7 8 
44.39 44.40 2.039 6 0 0 30 29 38 

46.38 46.38 1.9563 5 0 1 12 12 17 
47.30 47.30 1.9200 4 1 1 5 5 6 
48.15 48-14 1.8085 0 2 0 27 24 38 
50.54 50.54 1.8044 2 2 0 2 2 3 
56.45 56.46 1.6287 0 0 2 14 13 26 

56.81 56.80 1.6194 1 2 1 2 3 4 
58.11 58.70 1.5861 7 1 0 0 27 0 
58.61 1.5738 2 o 2 I 2 
58.70 1.5716 6 1 1 29 56 
60.02 60.04 1.5400 7 0 1 0 0 0 

60.49 60.50 1.5293 8 0 0 3 3 6 
61.05 61.06 1.5166 3 2 1 22 19 44 
62.52 62.52 1.4845 1 1 2 0 0 0 
66.54 66.54 1.4041 3 1 2 11 10 25 
67.56 67.56 1.3855 6 2 0 11 10 24 

69.07 69.08 1.3587 5 2 1 5 4 12 
72.69 72.70 1.2997 8 1 1 4 3 9 
74.06 74.06 1.2790 9 1 0 2 2 6 
74.26 74.28 1.2760 5 1 2 2 3 5 
74.50 74.50 1.2725 6 0 2 8 7 20 

75.76 75.76 1.2545 9 0 1 3 3 a 
77.30 77.30 1.2333 0 2 2 8 7 23 
78.05 78.04 1.2234 10 0 0 0 0 0 
79.16 79.16 1.2090 2 2 2 1 1 2 
79.64 79.64 1.2029 3 3 0 3 3 9 

80.81 80.80 1.1884 8 2 0 2 2 6 
81.99 81.98 1.1743 0 3 1 5 4 16 
83.82 83.82 1.1532 2 3 1 0 0 0 
85.36 85.36 1.1363 7 1 2 0 0 0 
86.96 86.96 1.1195 5 3 0 1 1 2 

87.41 87.42 1.1148 8 0 2 2 1 5 
89.28 89.30 1.0963 4 3 1 0 1 1 

1.0960 10 1 1 1 3 
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Table B.2. Simulated X-ray powder pattern for Cal.gSro.iCu03 

20 PEAK d h k P I(INT)I(PK)i(DS) 1 1  28 PEAK d h k P I(INT)i(PK)I(DS) 

14.44 14.46 6.128 2 0 0 30 37 67.42 1.3880 6 2 0 10 9 24 
24.61 24.62 3.615 1 1 0 1 1 1 68.91 68.92 1.3615 5 2 1 5 4 12 
28.23 28.24 3.159 1 0 1 15 1s 72.52 1.3025 8 1 1 5 4 14 
29.12 29.12 3.064 4 0 0 2 2 1 73.91 74.02 1.2814 9 1 0 2 3 5 
32.22 32.22 2.776 3 1 0 46 47 1.2798 5 1 2 2 6 

35.13 35.14 2.553 3 0 1 67 67 74.24 1.2763 6 0 2 7 7 19 
36.29 36.30 2.474 0 1 1 100 100 1 75.58 1.2571 9 0 1 3 2 7 
39.24 39.24 2.294 2 1 1 1 1 1 i7.04 77.04 1.2368 0 2 2 8 7 23 
43.98 43.98 2.057 5 1 0 6 7 77.88 1.225710 0 0 0 0 0 
44.31 44.30 2.043 6 0 0 27 26 78.90 1.2124 2 2 2 1 1 2 

46.25 46.26 1.9612 5 0 1 12 12 79.48 1.2050 3 3 8 3 3 9 
47.18 47.18 1.9247 4 1 1 7 7 80.64 1.1906 8 2 o 3 2 a 
48.06 48.06 1.8917 0 2 0 26 25 m.80 1.1766 o 3 1 5 4 16 
50.45 50.46 1.8075 2 2 0 2 2 83.62 1.1555 2 3 1 0 0 0 
56.23 56.24 1.6346 0 0 2 14 13 84.38 1.1469 4 2 2 0 0 1 

56.67 56.66 1.6229 1 2 1 2 2 4 5.07 85.08 1.1394 7 1 2 0 0 1 
57.16 57.18 1.6096 4 2 0 0 0 1 86.77 86,76 1.1214 5 3 0 1 1 2 
57.99 58.56 1.5890 7 1 0 0 25 87.12 1.1178 8 0 2 2 2 7 
58.38 1.5794 2 0 2 1 89.98 1.0984 4 3 1 0 1 2 
58.56 1.5751 6 1 1 27 1.098210 1 1 1 4 

69.37 60.38 1.5321 8 0 0 4 4 8 
60.91 60.90 1.519 3 2 1 22 19 44 
62.29 62.28 1.489 1 1 2  0 0 0 

64.57 64.56 1.4422 4 0 ‘2 0 0 0 

66.31 66.30 1.4085 3 1 2 1 1  10 26 
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Table B.3. Simulated X-ray powder pattern for Cai.gSro.2CuO3 

28 P ~ A K  d h k  P I(]- I I  28 &AK d h k P I ( I N T ) I ( P K ) I O  

14.42 14.42 6.140 2 0 0 27 33 10 
24.56 24.58 3.621 1 1 0 1 1 0 

28.13 28.14 3.170 1 0 1 13 14 10 
29.07 29.08 3.070 4 0 0 2 3 2 
32.16 32.16 2.781 3 1 0 47 48 41 

35.02 35.02 2.560 3 0 1 67 68 65 
36.18 36.18 2.481 0 1 1 100 100 100 
39.13 39.14 2.300 2 1 1 0 0 0 
43.90 43.90 2.061 5 1 0 6 7 8 
44.22 44.22 2.047 6 0 0 27 26 35 

46.13 46.14 1.9661 5 0 1 12 11 16 
47.06 47.06 1.9294 4 1 1 8 7 11 

50.36 50.36 1.8106 2 2 0 2 2 3 
56.01 56.00 1.6406 0 0 2 14 13 26 

47.97 47.98 1.8949 o 2 o 26 24 3a 

56.54 56.54 1.6265 1 2 1 2 2 3 
57.07 57.08 1.6125 4 2 0 0 1 1 
57.88 57.90 1.5919 7 1 0 0 1 1 
58.16 58.42 1.5850 2 0 2 1 24 2 
58.41 1.5786 6 1 1 27 51 

60.25 60.24 1.5349 8 0 0 4 4 8 
60.76 60.76 1.5231 3 2 1 22 20 45 
64.33 64.34 1.4469 4 0 2 0 0 1 
66.07 66.08 1.4130 3 1 2 12 10 27 

67.28 67.28 1.3904 6 2 0 10 9 24 

68.75 68.74 1.3644 5 2 1 5 4 12 
72.34 72.34 1.3052 8 1 1 5 4 14 
73.75 73.76 1.2837 9 1 0 2 4 5 

6 73.76 1.2836 5 1 2 2 
73.99 73.98 1.2800 6 0 2 7 7 19 

75.39 75.40 1.2598 9 0 1 3 2 7 
76.79 76-78 1.2403 0 2 2 0 7 23 
77.71 77.70 1.2279 10 0 0 0 0 1 
78.63 78.64 1.2157 2 2 2 1 1 2 
79.31 79.30 1.2071 3 3 0 3 3 10 

80.46 80.46 1.1927 8 2 0 3 2 8 
81.60 81.60 1.1789 0 3 1 5 4 17 
83.42 83.42 1.1578 2 3 1 0 0 0 
84.11 84.10 1.1500 4 2 2 0 0 1 
84.79 84.80 1.1425 7 1 2 0 0 1 

86.58 86.58 1.1234 5 3 0 1 1 2 
86.83 86.84 1.1208 8 0 2 2 2 7 

a8.85 1.100510 1 1 1 4 
aa.84 88.84 1.1006 4 3 1 1 1 2 
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Table R.4. Simulated X-ray powder pattern for Ca1.7Sr0.3Cu03 

14.39 14.40 6.151 2 0 0 24 29 9 
24.52 24.52 3.628 1 1 0 0 0 0 
28.03 28.04 3.181 1 0 1 1 1  12 8 
29.01 29.02 3.075 4 0 0 3 3 2 
32.10 32.12 2.786 3 1 0 48 4 

34.92 34.92 2.56131 3 0 1 68 68 65 
36.08 2.488 0 1 1 100 100 100 

39.03 39.64 2.306 2 1 1 0 0 0 
43.8% 43.82 2.065 5 1 0 6 7 8 
44.14 44.14 2.050 6 Q 0 26 25 34 

46.01 46.6% 1.9910 5 0 1 1 1  1 1  15 
46.94 46.94 1.9341 4 1 1 8 8 12 
47.88 47.88 1.89 2 Q 2 0 26 24 38 
50.26 50.26 1,8138 2 2 0 2 1 3 
55.79 55.78 1.6465 0 0 2 14 13 26 

56.40 56.40 1.6300 1 2 1 1 1 2 
56.96 56.96 1.6153 4 2 0 1 1 1 
57.76 57.94 3.5948 7 1 0 0 2 1 
57.93 1.5905 2 0 2 1 2 
58.27 58.28 1.5821 6 1 1 27 24 52 

69.13 60.12 4.5377 8 0 0 4 4 8 
66.62 60.62 1.5263 3 2 1 22 20 46 
64.10 64.10 1.4516 4 Q 2 0 0 1 
65.84 65.84 1.4174 3 1 2 12 10 28 
67.15 t x i 6  1.3929 6 2 a 10 9 24 

68.58 68.58 1.3672 5 2 1 5 4 1 1  
72.16 72.16 1.3080 8 1 1 5 4 14 
73.51 73.74 1.2873 5 1 2 2 7 5 
7359 1.2860 9 1 0 2 5 
93.74 1.2838 6 0 2 7 19 

75.21 75-20 1.2624 9 0 1 3 2 7 
76.53 76.54 1.2438 0 2 2 B 7 24 
77.54 77.54 1.2301 90 0 Q 0 0 1 
.37 78.38 12191 2 2 2 1 0 2 

79.14 79.14 1.2092 3 3 0 3 3 10 

0.29 80.20 1.194 8 2 0  3 2 8 
81.40 81.40 1.1812 0 3 1 5 4 17 
83.83 $3.84 1.1531 4 2 2 0 0 1 
84.56 84.52 1.1455 '9 1 2 0 0 1 
86.48 86.54 1.1253 5 3 Q 1 2 2 

86.54 1.1238 8 0 2 2 7 
8.62 88.62 1.1027'10 I 1 1 2 5 
88.62 1.1027 4 3 1 1 2 
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73.44 73.48 1.2884 9 1 0 2 8 5 
19 73.49 1.2875 6 0 2 7 

1 75.02 75.02 1.2650 9 0 1 3 2 7 

76.28 76.28 1.2473 0 2 2 8 7 24 

78.12 78.12 1.2225 2 2 2 0 0 1 
78.98 78.98 1.2112 3 3 0 3 3 10 
79.62 79.62 1.2032 7 2 1 0 0 0 

1 
77.37 77.38 1.2324 i o  o o o o 1 

Table B.5. Simulated X-ray powder pattern for Cal.6Sr0.4Cu03 

14.36 14.38 6.162 2 0 0 21 26 8 
27.93 27.94 3.192 1 0 1 9 10 7 
28.96 28.96 3.081 4 0 0 3 4 3 
32.05 32.06 2.791 3 1 0 49 50 43 
34.81 34.82 2.575 3 0 1 68 69 66 

35.97 35.98 2.495 0 1 1 100 100 100 
38.92 38.92 2.312 2 1 1 0 0 0 
43.73 43.74 2.068 5 1 0 6 6 7 
44.05 44.06 2.054 6 0 0 26 25 34 
45.89 45.90 1.9758 5 0 1 11 10 15 

46.82 46.82 1.9387 4 1 1 9 9 13 
47.80 47.80 1.9014 0 2 0 26 24 38 
50.17 50.18 1.8169 2 2 0 1 1 2 
55.57 55.58 1.6525 0 0 2 15 13 26 
56.27 56.26 1.6336 1 2 1 1 1 2 

56.86 56.86 i .siai 4 2 o 1 1 1 
57.65 57.72 1.5977 7 1 0 1 2 1 
57.71 1.5961 2 0 2 1 2 
58.13 58.14 1.5856 6 I 1 27 23 52 
60.00 60.00 1.5405 8 0 0 4 4 8 

60.48 60.48 1.5296 3 2 1 23 20 47 
63.87 63.88 1.4563 4 0 2 0 0 1 
65.60 65.60 1.4219 3 1 2 12 11 28 
67.02 67.02 1.3953 6 2 0 10 9 24 
68.42 68.42 1.3701 5 2 1 4 4 11 

80.11 80.12 1.1970 8 2 0 3 2 8 
81.21 81.22 1.1835 0 3 1 5 4 17 
83.56 83.56 1.1561 4 2 2 0 0 1 
84.23 84.24 1.1486 7 1 ‘2 0 0 1 
86.21 86.24 1.1273 5 3 0 1 2 2 

86.25 1.1268 8 0 2 2 7 
88.40 88.40 1.104910 1 1 1 2 5 
88.41 1.1048 4 3 1 1 3 
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Table B.6. Simulated X-ray powder pattern for Cal.gSr0.5GuO3 

28 PEAK d h k I I(INT)I(PK)I(DS) 

14.34 14.34 6.173 2 Q 0 39 47 15 
24.43 24.44 3.640 1 1 0 4 4 2 
27.83 27.84 3.203 1 0 1 17 18 12 
28.90 28.90 3.0 7 4 0 0  0 1 Q 
31.99 32.00 2.796 3 1 0 58 60 51 

34.71 34.72 2.583 3 0 1 73 74 70 
35.87 35.88 2.501 0 1 1 100 100 100 
38.81 38.82 2.318 2 1 1 4 4 4 
43.65 43.66 2.072 5 1 0 9 10 12 
43.97 43.96 2.058 6 9 0 26 25 34 

45.77 45.78 1.9807 5 0 1 14 13 19 
46.70 46.70 1.9434 4 1 1 2 2 3 
47.71 47.72 1.9046 o 2 o 26 24 38 
50.08 ~ ~ 0 8  i . a z o ~  2 2 o 3 3 5 
55.35 55.36 1.6584 8 0 2 15 13 27 

56.14 56.14 1.6371 1 2 1 3 3 6 
57-49 57.50 1.6097 2 0 2 2 2 4 
57.99 58.80 9.5892 6 1 1 30 27 59 
5929 59.30 1.5573 7 0 1 0 8 0 
59.88 59.88 1.5433 8 0 0 5 5 10 

60.33 60.34 1.5329 3 2 1 26 23 54 
61.38 61.38 1.5092 1 1 2 1 1 2 
65.37 65.38 1.4263 3 1 2 16 13 36 
66.88 66.88 1.3978 6 2 0 1 1  18 27 
68.26 68.26 1.3729 5 2 1 7 6 17 

79.81 71.82 1.313Ei 8 1 1 7 6 20 
73.01 73.02 1.2948 5 1 2 4 4 10 
73.25 73.24 1.2913 6 0 2 8 10 22 

74.84 74.84 1.2677' 9 8 1 4 3 10 
73.28 1.2907 9 1 0 3 a 

75.16 75-06 1.2631 1 3 0 0 2 1 
36.83 76.84 1.2507 0 2 2 9 8 26 
7'7.86 i7.86 1.2258 2 2 2 2 1 5 
78.82 78.82 1.2133 3 3 8 4 4 13 
79.42 79.42 1.2056 7 2 1 0 0 0 

79.94 99.94 1.1991 8 2 8 3 3 1 1  
81.02 81.02 1.1858 0 3 1 e; 5 20 

85.97 85.98 1.1298 8 0 2 3 3 9 
86.02 1.1292 5 3 0 1 4 

82.82 82-82 1.1645 2 3 1 1 1 2 

88.18 88.18 1.1091 10 1 1 0 0 1 
~18.77 88.78 i.ioii! I o 3 o o 1 
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Table B.7. Simulated X-ray powder pattern for Ca1.4Sr0.6Cu03 

20 PEAK d h k P I(INT)l(PK)I(DS) d h k P I(INT)I(PK)I(DS) 

14.31 14.32 6.185 2 0 0 36 43 13 
24.39 24.40 3.646 1 1 0 3 3 2 
27.73 27.74 3.214 1 0 1 15 16 1 1  
28.85 28.86 3.092 4 0 0 1 1 0 
31.93 31.94 2.800 3 1 0 59 61 51 

34.60 34.60 2.590 3 0 1 74 74 71 
35.77 35.78 2.508 0 1 1 100 100 100 
38.71 38.70 2.325 2 1 1 3 3 4 
43.57 43.58 2.076 5 1 0 9 10 12 
43.88 43.88 2.062 6 0 0 26 25 34 

45.65 45.66 1.9856 5 0 1 13 13 19 
46.58 46.58 1.9481 4 1 1 3 3 4 
47.63 47.62 1.9079 0 2 0 25 24 37 
49.99 50.00 1.8231 2 2 0 3 3 5 
55.14 55.14 1.6644 0 0 2 15 14 27 

56.00 56.00 1.6407 1 2 1 3 3 5 
57.28 57.28 1.6072 2 0 2 2 2 4 
57.85 57.86 1.5927 6 1 1 30 27 59 
59.15 59.16 1.5607 7 0 1 0 0 0 
59.76 59.76 1.5461 8 0 0 5 5 9 

71.64 71.64 1,3162 8 1 1 7 6 19 
72.77 72.78 1.2985 5 1 2 4 4 10 
73.00 73.00 1.2950 6 0 2 8 9 22 
73.13 73.14 1.2930 9 1 0 3 5 8 
74.66 74.66 1.2703 9 0 1 4 3 10 

75.01 74.88 1.2652 1 3 0 0 2 0 
75.78 75.78 1.2542 0 2 2 9 8 27 
77.61 77.62 1.2292 2 2 2 1 1 4 
78.66 78.66 1.2154 3 3 0 4 4 13 
79.77 79.78 1.2012 8 2 0 3 3 10 

80.83 80.84 1.1881 0 3 1 6 5 20 
82.63 82.62 1.1668 2 3 1 1 1 2 
85.69 85.70 1.1328 8 0 2 3 2 9 
85.84 85.84 1.1312 5 3 0 1 2 4 
87.95 87.96 1.1094 10 1 1 0 0 1 

88.37 88.36 1.1052 1 0 3 0 0 1 

60.19 60.20 1.5361 3 2 1 26 24 54 
61.16 61.16 1.5141 1 1 2 1 1 1 
65.15 65.14 1.4308 3 1 2 16 14 37 
66.75 66.76 1.4002 6 2 0 1 1  10 27 
68.10 68.10 1.3757 5 2 1 7 6 16 
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Table R.8. Simulated X-ray powder pattern for Cal.3Sro.7CuO3 

14.28 14.30 6.196 2 0 0 33 40 12 
24.35 24.36 3.652 1 1 0 2 2 1 
27.63 27.64 3.226 1 0 1 13 14 10 
28.80 28.80 3.09 4 0 0  1 1  1 
31.87 31.88 2.805 3 1 o 60 62 52 

34.50 34.50 2.597 3 0 1 74 76 71 
2.515 0 1 1 100 100 100 

38-60 38.60 2,331 2 1 1 3 3 3 
43.48 43.48 2.079 5 1 0 9 9 11 
43.80 43.80 2.065 6 0 0 26 25 34 

45.54 45.54 1.9904 5 0 1 13 13 18 
46.47 46.46 1.9527 4 1 1 3 3 4 
47.54 47.54 1.9111 0 2 0 25 24 37 
49.90 49.98 3.8262 2 2 0 3 3 4 
54.92 54.92 1.6704 0 0 2 15 14 27 

2 1 2 1  2 2 4 
8 2 0 2  2 2 3 
2 6 1 1 30 27 59 

60.05 60.06 1.5394 3 2 1 29 24 55 
9 1 9 9 0  5 5 9 

60.94 60.94 1.5190 1 1 2 1 1 1 
64.92 64.92 1.4352 3 1 2 16 14 37 
66.62 66.62 1.4027 6 2 0 1 1  10 27 
67.94 67.94 1.3785 5 2 1 6 6 16 
71.47 71.48 1.3189 8 1 1 7 6 19 

72.53 72.54 1.3023 5 1 2 3 4 9 
72.76 72.76 1.2987 6 0 2 8 9 22 
72.98 72.96 1.2954 9 1 0 3 6 8 
74.48 74.48 1.2730 9 0 1 4 3 10 
74.86 74.70 1.2674 1 3 0 0 2 0 

75.54 75.54 1.2577 0 2 2 9 8 27 
77.36 77.36 1.2325 2 2 2 1 1 4 

0 1.2033 8 2 0 3 3 10 
80.64 80.64 1.1904 0 3 1 6 5 20 

2.43 82.44 1.1691 2 3 1 1 0 2 
85.41 85.40 1.13519 8 0 2 3 2 9 
85.66 85.66 1.1331 5 3 Q 1 2 4 
87.73 87.74 1.1116 10 1 1 0 0 1 
87.77 1.1112 4 3 1 0 0 

78.50 78.50 1.2175 3 3 0 4 4 14 

87.9 88.00 1.1091 1 0 3 0 0 1 
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Table B.9. Simulated X-ray powder pattern for Cai .2Sro.8cuo3 

26 PEAK d h k P I(1NT)l(PK)I(DS) 1 1  20 PEAK d h k B I(INT)I(PK)l(DS) 

14.26 14.26 6.207 2 0 0 30 36 1 1  
24.31 24.32 3.659 1 1 0 1 2 1 
27.54 27.54 3.237 1 0 1 12 12 8 
28.74 28.74 3.103 4 0 0 1 1 1 
31.82 31.82 2.810 3 1 0 60 63 52 

34.40 34.40 2.605 3 0 1 74 76 71 
35.56 35.56 2.522 0 1 1 100 100 100 
38.49 38.50 2.337 2 1 1 3 3 3 
43.40 43.40 2.083 5 1 0 8 9 1 1  
43.72 43.72 2.069 6 0 0 25 25 34 

45.42 45.42 1.9953 5 0 1 13 12 18 
46.35 46.36 1.9574 4 1 1 4 4 5 

49.81 49.60 1.8293 2 2 0 3 2 4 
54.71 54.72 1.6763 0 0 2 15 14 28 

47.45 47.46 1.9144 o 2 o 25 24 38 

55.74 55.74 1.6477 1 2 1 2 2 4 
56.43 56.44 1.6293 4 2 0 0 0 0 
56.85 56.84 1.6183 2 0 2 2 2 3 
57.20 57.58 1.6092 7 1 0 0 27 0 
57.57 1.5997 6 I 1 30 59 

59.53 59.52 1.5517 8 0 0 4 5 9 
59.91 59.92 1.5426 3 2 1 27 24 56 
60.72 60.72 1.5240 1 1 2 0 1 1 
64.70 64.70 1.4397 3 1 2 16 14 38 
66.49 66.48 1.4051 6 2 0 1 1  10 27 

-- 

1.3814 5 2 1 6 5 15 
1.3217 8 1 1 7 6 19 
1.3060 5 1 2 3 4 9 
1.3025 6 0 2 8 8 22 
1.2977 9 1 0 3 5 8 

1.2756 9 0 1 4 3 10 
1.2695 1 3 0 0 2 0 
1.2612 0 2 2 9 8 27 
1.2359 2 2 2 1 1 4 
1.2195 3 3 0 4 4 14 

1.2055 8 2 0 3 3 10 
1.1927 0 3 1 6 5 21 
1.1713 2 3 1 1 0 2 
1.1388 8 0 2 3 2 9 
1.1351 5 3 0 1 2 4 

1.113810 1 1 0 1 2 
1.1133 4 3 1 0 1 
1.1131 1 0 3 0 1 
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Table B. 10. Siinulated X-ray powder pattern for Cal.lSr0.9CuO-j 

14.23 14.24 6.218 2 0 0 28 34 10 
24.27 24.28 3.665 1 1 0 1 1 1 
27.44 27.44 3.248 1 0 1 10 1 1  7 
28.69 28.70 3.109 4 0 0 1 2 1 
31.76 31.76 2.815 3 1 0 61 63 53 

34.30 34.30 2.612 3 0 1 75 76 72 
35.46 35-46 2.529 Q 1 1 100 100 100 
38.39 38.40 2.343 2 1 1 2 2 2 
43.32 43.32 2.0 7 5 1 0  8 9 1 1  
43.63 43.64 2.073 6 0 0 25 25 33 

45.30 45.30 2.000 5 0 1 12 12 17 
46.23 46.24 1.9620 4 1 1 4 4 6 
47.37 47.38 1.9176 0 2 0 25 23 37 
49.72 49.7% 1.8324 2 2 0 2 2 4 
54.50 54.50 1.6823 0 0 2 15 14 28 

55.61 55.62 1.6513 1 2 1 2 2 3 
56.32 56.34 1.6321 4 2 0 0 0 0 
56.63 56.64 1.6239 2 0 2 2 2 3 
57.09 57.448 1.6121 7 1 0 Q 27 0 
57.43 1.6032 6 1 1 30 59 

~- 

67.63 67.62 1.3842 5 2 1 6 5 15 
71.13 71.14 1.3244 8 1 1 7 6 19 
72.05 72.06 1.3097 5 1 2 3 3 9 
72.27 72.28 1.3062 6 0 2 8 8 22 
72.67 72.66 1.3000 9 I o 3 3 a 

74.12 74.12 1.2782 9 8 1 4 3 10 
75.05 75.06 1.2646 0 2 2 9 8 27 
36.54 76.54 1.2436 10 0 0 0 0 0 
76.86 76.86 1.2392 2 2 2 1 1 3 

1.2216 3 3 0 5 4 14 

79.27 79.26 1.2076 8 2 0 3 3 10 
80.27 88.26 1.1950 0 3 1 6 5 21 
82.05 82.04 1.1736 2 3 1 0 0 2 
82.88 82.88 1.1639 7 1 2 0 0 0 

l 84.86 84.86 1.1417 8 o 2 3 2 9 

85.29 85-30 1.1370 5 3 0 1 1 4 
87.20 87.30 1.1170 1 0 3 0 1 1 
87.29 1.116010 I 1 1 2 
87.35 1.1155 4 3 1 0 1 

59.41 59.42 1.5546 8 0 0 4 5 9 
59.78 59.78 1.5453 3 2 1 27 24 56 
68.51 60.50 1.5289 1 1 2 0 1 1 

66.36 66.36 1.4076 6 2 0 1 1  10 27 
64.47 64.48 1.444.1 a 1 2 17 14 39 
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28 PEAK d h k P I(INT)I(PK)I(OS) 28 PEAK d h k P I(1NT)I(PK)I(DS) 
~ -- ~ ~ 

14.21 14.22 6.229 2 0 0 25 31 9 
24.22 24.24 3.671 1 1 0 1 1 0 
27.34 27.36 3.259 1 0 1 9 9 6 
28.64 28.64 3.115 4 0 0 2 2 I 
31.70 31.70 2.820 3 1 0 62 63 54 

34.20 34.20 2.620 3 0 1 75 77 72 
35.36 35.36 2.536 0 1 1 100 100 100 
38.29 38.30 2.349 2 1 1 2 2 2 
43.24 43.24 2.991 5 1 0 8 8 10 
43.55 43.56 2.076 6 0 0 25 24 33 

45.19 45.20 2.005 5 0 1 12 1 1  17 
46.12 46.12 1.9667 4 1 1 4 4 6 
47.28 47.20 1.9208 0 2 0 25 23 37 
49.63 49.62 1.8355 2 2 0 2 2 4 
54.29 54.30 1.6882 o o 2 15 14 28 

55.49 55.48 1.6548 1 2 1 1 1 3 
56.22 56.42 1.6349 4 2 0 0 2 0 
56.42 1.6295 2 0 2 1 3 
56.98 57.30 1.6150 7 1 0 0 27 0 
57.30 1.6067 6 1 1 30 59 

59.29 59.30 1.5574 8 0 0 4 5 9 
59.64 59.64 1.5491 3 2 1 27 24 57 
60.29 60.28 1.5338 1 1 2 0 1 0 
62.53 62.52 1.4842 4 0 2 0 0 0 
64-25 64.26 1.4485 3 1 2 17 15 39 

-~ ~- 

66.23 66.22 1.4101 6 2 0 1 1  9 27 
67.47 67.48 1.3870 5 2 1 6 5 14 

71.81 71.82 1.3134 5 1 2 3 3 g 
72.04 72.04 1.3099 6 0 2 8 8 22 

72.52 72.52 1.3024 9 1 0 3 3 8 
73.94 73.94 1.2809 9 0 1 3 3 10 
74.81 74.82 1.2681 0 2 2 9 8 28 
76.38 76.40 1.2459 10 0 0 0 0 0 
76.62 76.62 1.2426 2 2 2 1 1 3 

78.02 78.02 1.2237 3 3 0 5 4 14 
79.10 79.10 1.2097 8 2 0 3 3 10 
80.08 80.08 1.1973 0 3 1 6 5 21 
81.86 81.86 1.1758 2 3 1 0 0 1 
82.61 82.62 1.1670 7 1 2 0 0 1 

84.59 84.58 1.1447 8 0 2 3 2 9 
85.11 85.12 1.1390 5 3 0 1 1 3 
86.82 86.82 1.1209 1 0 3 0 0 0 
87.08 87.08 1.1182 10 1 1 1 1 2 
87.14 1.1176 4 3 1 0 1 

70.96 70.96 1.3271 a 1 1 7 6 19 
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Table B. 12. Simulated X-ray powder pattern for Cag.gSrl.lCu03 

14.18 14.20 6.241 2 o 23 2a 8 

27.25 27.26 3.270 1 a 1 8 a 6 
24.18 24.20 3.6rP 1 1 0 0 0 0 

28.58 28.60 3.120 4 8 0 2 2 2 
31.65 31.66 2.825 3 1 0 62 64 54 

34.10 34.10 2.627 3 0 1 76 77 72 
3526 35.26 2.5 0 1 1 100 100 100 
38.18 38.68 2.355 2 1 1 2 2 2 
43.16 43.16 2.094 5 1 0 8 8 10 
43.47 43.46 2.Q80 6 0 0 25 24 33 

45.07 45.08 2.816 5 0 1 1 1  1 1  18 
46.00 46.00 1.9713 4 1 1 5 5 7 

49.54 49.54 1.8387 2 2 0 2 2 3 
2 0 0 2 15 14 28 

47.20 47.20 1.9241 2 o 25 24 37 

55.36 55.36 1.S583 1 2 1 1 1 2 
56.11 56.22 1.6 7 7 4 2 0  0 2 1 
56.21 1.6350 2 8 2 1 3 
56.87 57.16 1.6178 7 1 0 0 27 1 
57.16 1.8102 6 1 1 36 59 

59.17 59.18 1.5602 8 0 0 4 5 9 
59.50 59.50 1.5523 3 2 1 27 25 57 

62.31 62.32 1.4889 4 0 2 0 0 0 

64.03 64.04 1.4530 3 1 2 17 15 40 

m.oa 59.66 1.5388 1 1 2 o 15 0 

66.40 66.10 1.4125 6 2 0 1 1  10 27 
64.32 67.32 1.3898 5 2 1 6 5 14 
70.79 70.80 1.3299 8 1 1 7 6 19 
71.58 7’1.58 1.3172 5 1 2 3 3 9 
71.80 71.80 1.3137 6 0 2 8 8 22 

72.37 72.38 1.3047 9 1 0 3 3 8 
73.76 73.76 1.2835 9 0 1 3 3 18 
74.57 7458 1.2715 0 2 2 9 8 ;2a 
76.22 76.38 1.2481 10 0 0 8 1 0 
76.38 1.2459 2 2 2 1 3 

77.87 77.86 1.225 3 3 0  5 4 1 4  
.94 78.94 1.2118 8 2 0 3 3 10 

79.98 79.90 1.1996 0 3 1 6 5 21 
81.67 81.68 1.1781 2 3 1 0 0 1 
81 ”71 1.1775 4 2 2 0 0 

82.35 82.34 1.1701 7 1 2 Q Q 1 

84.93 84.94 1.1409 5 3 0 1 1 3 
.44 86-44 1.1249 4 0 3 0 0 0 
.86 86.86 1.1205 1 Q  1 1 1 1 3 

86.93 1.1197 4 3 1 0 1 
89.93 89.94 1.0900 3 0 3 4 3 15 

84.32 84.32 1.1477 8 2 3 2 9 
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82.09 82.08 1.1731 7 1 2 0 0 1 
84.05 84.04 1.1507 8 0 2 3 2 9 
84.76 84.76 1.1429 5 3 0 1 1 3 
86.65 86.66 1.1227 10 1 1 1 1 3 
86.73 1.1219 4 3 1 0 1 

89.54 89.54 1.0937 3 0 3 4 3 15 
89.90 89.90 1.0903 1 1  1 0 3 3 10 

I 

Table B. 13. Simulated X-ray powder pattern for Cao.8Srle2Cu03 

20 PEAK d h k P I(INT)I(PK)I(DS) 1 1  29 P-EAK d h k P I(INT)I(PK)I(DS) 

14.15 14.16 6.252 2 0 0 21 26 8 
24.14 24.16 3.684 1 1 0 0 0 0 
27.16 27.16 3.281 1 0 1 7 7 5 
28.53 28.54 3.126 4 0 0 2 3 2 
31.59 31.60 2.830 3 1 0 63 65 55 

34.00 34.00 2.635 3 o 1 76 78 73 
35.17 35.18 2.550 0 1 1 100 100 100 
38.08 38.08 2.361 2 1 1 1 2 2 
43.08 43.08 2.098 5 1 0 7 8 10 
43.39 43.38 2.084 6 0 0 24 24 33 

44.96 44.96 2.015 5 0 1 1 1  1 1  16 
45.89 45.90 1.9759 4 1 1 5 5 8 
47.12 47.12 1.9273 0 2 0 25 24 37 
49.45 49.44 1.8418 2 2 0 2 2 3 
53.88 53.88 1.7002 o o 2 15 14 28 

55.23 55.24 1.6618 1 2 1 1 1 2 
56.01 56.00 1.6406 2 0 2 1 2 2 
56.01 1.6406 4 2 0 0 1 
56.76 57.02 1.6207 7 1 0 0 27 1 
57.03 1.6136 6 1 1 30 59 

59.05 59.06 1.5630 8 0 0 4 5 9 
59.37 59.36 1.5556 3 2 1 27 25 58 
59-87 59.52 1.5437 1 1 2 0 15 0 
62.09 62.10 1.4936 4 0 2 0 0 1 
63.82 63.82 1.4574 3 1 2 17 15 41 

65.97 65.96 1.4150 6 2 0 1 1  9 27 
67.16 67.16 1.3927 5 2 1 5 5 14 
70.63 70.62 1.3326 8 1 1 7 6 19 
71.35 71.36 1.3209 5 1 2 3 3 8 
71.57 71.56 1.3174 6 0 2 8 8 22 

72.22 72.22 1.3070 9 1 0 3 3 8 
73.59 73.58 1.2861 9 0 1 3 3 10 
74.34 74.34 1.2750 0 2 2 9 8 28 
76.06 76.14 1.2504 10 0 0 0 1 1 
76.14 1.2493 2 2 2 1 3 

77.71 77.72 1.2278 3 3 0 5 4 15 
78.77 78.78 1.2140 8 2 0 3 3 10 
79.72 79.72 1.2019 0 3 1 6 5 21 
81.46 81.48 1.1806 4 2 2 0 0 1 
81.48 1.1803 2 3 1 0 1 
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Table B. 14. Simulated X-ray powder pattern for Cw.7Sq.3Cu03 

14.13 14.14 6.263 2 0 0 20 24 7 
24.10 24.12 3.690 1 1 0 a 0 0 
27.06 27,Q6 3.292 1 6 1 6 6 4 
28.48 28.48 3.132 4 0 0 3 3 2 
31.53 31.54 2.835 3 1 0 63 66 55 

33.90 33.90 2.642 3 Q 1 76 77 73 
2.553 0 1 1 108 100 100 

37.98 37.98 2.367 2 1 1 1 1 1 
43.00 43"OQ 2.102 5 1 0 7 8 9 
43.30 43.30 2.088 6 0 8 24 24 32 

44.85 44.84 2.019 5 0 1 11 18 15 
45.78 45.78 1.9806 4 1 1 6 6 9 
47.03 47.04 1.9305 0 2 0 25 23 37 
49.36 49.36 1.8449 2 2 0 2 2 3 
53.68 53.68 l.i'FJ61 0 0 2 15 14 28 

55.18 55.10 1.6653 1 2 1 1 1 2 
S5.80 55.80 1.6 4 2 0 2  1 1 2  
55.90 55.92 1.6434 4 2 0 0 1 1 
56.65 56.90 1.6236 7 1 Q 1 27 1 
56.89 1.6179 6 1 1 30 59 

58.94 58.94 1.5658 8 Q 0 4 5 9 
53.23 59.24 1.5588 3 2 1 27 24 58 
61.88 61.88 1.4982 4 0 2 0 0 1 
63.60 63.60 1.4618 3 1 2 17 15 41 
65.84 65.84 1.4174 6 2 0 11 9 27 

- . ... 

67.01 67.00 1.3955 5 2 1 5 5 13 
70.46 70.46 1.3353 8 1 1 '9 6 19 
71.12 71.12 1.3246 5 1 2 3 3 8 
71.33 74.34 1.3211 6 0 2 8 8 22 
72.07 72.08 1.3094 9 1 0 3 2 8 

73.41 73.42 1.2887 9 0 1 3 3 10 
74.10 74.18 1.2784 0 2 2 9 8 2 
75.89 75.90 1.2527 10 0 0 0 1 1 
75.98 1.2526 2 2 2 1 3 
'77.56 77.56 1.2299 3 3 0 5 4 15 

4.2249 7 2 1 Q 2 0 
78.61 78.60 1.2461 8 2 0 3 3 10 
79.53 79.54 1.2842 0 3 1 7 5 21 
81.21 81.28 4.1836 4 2 2 0 0 1 
81 2 9  1.182~ ;2 3 1 o 1 

81.83 89.82 9.1762 7 1 2 0 0 1 
1.1536 8 0 2 3 2 9 
4.1448 5 3 Q 1 1 3 

86.43 86.44 1.124910 1 1 1 1 3 
86.52 1.1240 4 3 1 0 1 

89.16 89.16 1.0974 3 0 3 4 3 15 
89.70 89.98 1.0923 11 1 0 3 9 10 
89.82 1.8911 o 1 3 5 13 
89.91 1.0983 6 2 2 8 31 
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14.10 14.12 6.274 2 0 0 18 22 6 
26.97 26.98 3.303 1 0 1 5 5 3 
28.43 28.44 3.137 4 0 0 3 3 2 
31.48 31.48 2.840 3 1 0 64 66 56 
33.80 33.80 2.650 3 0 1 76 77 73 

Table B.15. Simulated X-ray powder pattern for Cag.6Sr1.4CuO-j 

66.86 66.86 
70.30 70.30 
70.89 70.90 
71.10 71.10 
71.93 71.92 

34.97 34.98 2.564 0 1 1 100 100 100 

1.3983 5 2 1 5 4 13 
1.3380 8 1 1 7 6 19 
1.3283 5 1 2 3 3 8 
1.3248 6 0 2 8 8 23 
1.3117 9 1 0 3 2 8 

73.24 73.24 1.2914 9 0 1 3 3 10 
1.2819 0 2 2 10 8 28 
1.2559 2 2 2 1 1 2 
1.2549 10 0 0 0 1 
1.2320 3 3 0 5 4 15 

37.88 37.88 2.373 2 1 1 1 1 1 
42.92 42.92 2.105 5 1 0 7 8 9 
43.22 43.22 2,092 6 0 0 24 23 32 
44.73 44.74 2.024 5 0 1 11 10 15 

45.66 45.66 1.9852 4 1 1 6 6 9 

49.27 49.28 1.8480 2 2 0 2 1 3 
53.48 53.48 1.7121 0 0 2 15 14 28 
54.98 54.98 1.6689 1 2 1 1 1 1 

55.60 55.60 1.6517 2 0 2 1 1 2 

56.54 56.76 1.6265 7 1 0 1 27 1 
56.76 1.6206 6 1 1 30 59 
58.03 58.02 1.5882 7 0 1 0 0 0 

58.82 58.82 1.5686 8 0 0 4 5 9 

61.67 61.66 1.5029 4 0 2 0 0 1 
63.39 63.38 1.4662 3 1 2 18 15 42 
65.71 65.72 1.4199 6 2 0 11 9 27 

46.95 46.96 1.9338 o 2 o 25 23 37 

55.80 55.78 1.6462 4 2 0 1 1 1 

59.10 59.10 1.5620 3 2 1 28 2s 59 

1.2273 7 2 1 0 2 1 
1.2182 8 2 0 3 3 10 
1.2065 0 3 1 7 5 22 

1.1848 2 3 1 0 0 1 
i . ia66 4 2 2 o o 1 

73.87 73.88 
75.66 75.66 
75.73 
77.40 77.40 

77.75 77.62 

79.35 79.36 
80.95 80.96 
81.11 81.10 

81.57 81.58 

84.40 84.40 
86.22 86.22 
86.32 

88.78 88.78 

89.49 
89.63 89.62 

78.44 78.44 

a3.52 83.52 

89.44 89.46 

1.1792 7 1 2 0 0 1 
1.1566 8 0 2 2 2 9 
1.1467 -5 3 0 1 1 3 
1.1271 10 1 1 1 1 4 
1.1261 4 3 1 0 2 

1.1011 3 0 3 4 3 15 
1.0947 0 1 3 5 6 18 
1.094211 1 0 3 10 
1.0929 6 2 2 8 8 31 
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Table B. 16. Simulated X-ray powder pattern for Cag.5Srl.5CuO3 

14.08 14.08 6.286 2 0 0 16 20 6 
24.02 24.02 3.702 1 1 0 0 0 0 
26.88 26.813 3.315 1 0 1 4 4 3 
28.37 28.38 3.143 4 0 0 3 4 3 
31.42 31.42 2.845 3 1 0 65 65 56 

33.70 33.72 2.657 3 0 1 77’ 76 73 
34.87 34.88 2.571 0 1 1 100 100 100 
37.78 37.78 2.379 2 1 1 1 1 1 

4 2.109 5 1 0 7 7 9 
43.14 43.94 2.095 6 0 0 24 23 32 

44.62 44.62 2.029 5 0 1 10 10 14 
45.55 45.56 1.9898 4 1 1 7 7 10 
48.87 46.86 1.9370 0 2 0 24 22 37 
49.18 49.18 1.8511 2 2 0 1 1 2 
53.28 53.28 1.7181 0 0 2 16 14 29 

54.85 54.86 1.6724 1 2 1 1 1 1 
55.39 55.49 1.6573 2 0 2 1 1 2 
55.78 55.70 1.649 4 2 0  1 1  1 
56.43 56.62 1.6294 7 1 0 1 26 1 
56.63 1.6241 6 1 1 30 60 

57.89 57.90 1.5916 7 0 1 0 0 0 
58.71 58.72 1.5714 8 CD 0 4 5 9 
58.96 58.96 1.5652 3 2 1 28 25 59 
61.46 61.46 1.5075 4 0 2 0 0 1 
63.17 63.18 1.4706 3 1 2 18 15 42 

65.58 65.58 1.4223 6 2 0 9 1  9 27 
66.70 66.70 1.4011 5 2 1 5 4 13 
70.13 70.14 1.3408 8 1 1 7 8 19 
70.66 70.66 1.3320 5 1 2 3 3 8 
70.87 70.88 1.3285 6 0 2 8 6 23 

71.78 71.78 1.3140 9 1 0 3 2 8 
73.07 73.06; 1.2940 9 Q 1 3 3 10 
73.64 73.64 1.2853 0 2 2 10 8 29 
75.43 75.42 1.2593 2 2 2 1 1 2 
75.58 75.62 1.2571 10 0 B 0 0 1 

77.25 77.24 1.2341 3 3 0 5 4 15 
77.57 77.48 1.2297 7 2 1 0 2 1 
78.28 78.28 1.2203 8 2 0 3 3 10 
79.17 79,18 1.2888 0 3 1 7 5 22 
80.70 80.78 1.1897 4 2 2 0 0 1 

88.92 80.92 1.1870 2 3 1 0 0 1 
111.32 81.32 1.1822 7 1 2 Q 0 2 
83.26 63-26 1.1595 8 0 2 2 2 9 
84.22 84.22 1.1487 5 3 Q 1 1 3 
86.01 86.02 1.1293 16 9 1 1 1 4 

86.12 1.1282 4 3 1 0 2 
80.41 88.40 1.1048 3 0 3 4 3 15 

89.29 89.34 1.0962 1 1  1 0 3 9 10 
89.35 1.0956 6 2 2 8 31 

89.06 89.06 1.0984 o 1 3 5 4 19 



49 

Table B. 17. Simulated X-ray powder pattern for Cag.4Srl.6Cu03 

28 PEAK d h k p I(INf)l(PK)I(OS) 28 PEAK d h k B t(INT)I(PK)I(DS) 

14.05 14.06 6.297 2 0 0 15 18 5 
23.98 23.98 3.708 1 1 0 0 0 0 
26.79 26.80 3.326 1 0 1 3 4 2 
28.32 28.34 3.148 4 0 0 4 4 3 
31.37 31.38 2.850 3 1 0 65 66 57 

33.61 33.62 2.664 3 0 1 77 77 74 
34.78 34.78 2.578 0 1 1 100 100 100 
37.68 37.68 2.385 2 1 1 1 1 1 
42.77 42.78 2.113 5 1 0 6 7 9 
43.06 43.06 2.099 6 0 0 24 23 32 

44.51 44.52 2.034 5 0 1 10 9 14 
45.44 45.44 1.9944 4 1 1 7 7 11 
46.78 46.78 1.9403 0 2 0 24 23 37 
49.09 49.10 1,8542 2 2 0 1 1 2 
53.08 53.08 1.7240 0 0 2 16 14 29 

54.73 54.72 1.6759 1 2 1 0 0 1 
55.19 55.20 1.6628 2 0 2 1 1 2 
55.59 55.60 1.6518 4 2 0 1 1 1 
56.32 56.50 1.6322 7 1 0 1 27 2 
56.49 1.6276 6 1 1 30 59 

57.75 57.76 1.5951 7 0 1 0 0 1 
58.59 58.60 1.5742 8 0 0 4 5 9 
58.83 58.82 1.5685 3 2 1 28 25 59 
61.25 61.24 1.5122 4 0 2 0 0 1 
62.96 62.96 1.4751 3 1 2 18 16 43 

5.45 65.46 1.4248 6 2 0 11 9 27 
6.55 66.56 1.4039 5 2 1 5 4 12 
9.97 69.98 1.3435 8 1 1 7 6 19 
0.44 70.44 1.3357 5 1 2 3 3 8 
8.65 70.64 1.3322 6 0 2 8 8 23 

1.63 71.64 1.3164 9 1 0 3 2 f3 
2.89 72-90 1.2966 9 0 1 3 3 10 
3.41 73.42 1.2888 0 2 2 10 8 29 
5.19 75.20 1.2626 2 2 2 1 1 2 

75.42 75.42 1.2594 10 0 0 0 1 1 

77.09 77.10 1.2362 3 3 0 5 4 15 
77.39 77.32 1.2321 7 2 1 0 2 f 

78.99 79.00 1.2111 0 3 1 7 5 22 
80.46 80.46 1.1927 4 2 2 0 0 1 

80.74 80.72 1.1893 2 3 1 0 0 1 
81.07 81.06 1.1853 7 1 2 1 0 2 
83.00 83.00 1.1625 8 0 2 2 2 9 
84.05 84.04 1.1506 5 3 0 1 1 3 
85.80 85.80 1.1315 10 1 4 1 1 4 

1.1303 4 3 1 1 2 
88.03 88.04 1.1085 3 0 3 4 3 15 
88.69 88.70 1.1020 0 1 3 5 4 19 
89.08 89.08 1.0983 6 2 2 8 9 31 

1.0981 11 1 0 3 10 

78.12 78.12 1.2225 a 2 o 3 3 IO 



Table B. 18. Simulated X-ray powder pattern for Cw.3Srl.7Cu03 

28 PEAK d h k P I(INT)I(PK)I(DS) 1 1  28 PEAK d h k P I(INT)I(PK)I(DS) 

14.03 14.84 6.308 
23.94 23.94 3.715 
26.69 26.70 3.337 
28.27 28.28 3.154 
31.31 31.32 2.854 

33.51 33.52 2.672 

2 0 0  14 17 5 
1 1 0  0 0 0 
1 0 1  3 3 2 
4 0.0 4 4 3 
3 1 0 65 67 57 

3 0  17-7 79 74 
0 1 1 100 100 100 
2 1 1  1 1  1 
5 1 0  6 7 8 
6 0 0 23 23 32 

44.40 44.40 2.039 5 0 1 10 9 14 
45.33 45.34 1.9990 4 1 1 8 8 12 
46.78 46.70 1.9435 0 2 0 24 23 37 
49.00 49.00 1.8573 2 2 0 1 1 2 

0 0 2 16 14 29 

54.60 54.60 1.67 4 1 2 1  0 0 1 
54.99 55.00 1.66 4 2 0 2  1 1  2 
55.49 55.50 1.6546 4 2 0 1 1 2 
56.21 56.36 1.6351 7 1 0 1 27 2 
56.36 1.6311 6 5 1 30 60 

57.62 57.62 1.5985 7 0 1 0 1 1 
58.45 58.50 i . 5n - i  a o 0 4 6 9 
58.~0 58.70 1.5717 3 2 1 28 26 60 
61.04 61.04 1.5168 4 o z 1 1 1 
62.75 62.76 1.4795 3 1 2 18 16 43 

65.33 65.32 1.4272 6 2 0 1 1  9 27 
66.40 66.40 1.4067 5 2 1 5 4 12 
69.81 69.80 1.3462 8 1 1 7 6 19 
70.21 70.22 1.3394 5 1 2 3 3 8 
70.42 70.42 1.3359 6 0 2 8 8 23 

71.48 71.48 1.3187 9 1 0 3 2 8 
72.72 72.72 1.2992 9 0 1 3 3 10 
73.18 73.18 1.2922 0 2 2 10 8 29 
74.96 74.96 1.2659 2 2 2 1 1 2 
75.26 75.20 1.2616 10 0 0 0 0 1 

76.94 76.94 1.2382 3 3 0 5 4 16 
77.21 77.16 1.2345 7 2 1 0 2 1 

78.82 78.82 1.2134 0 3 1 7 5 22 
77.96 97-96 1 . ~ 4 6  a 2 o 3 2 IO 

80.21 80.22 1.1957 4 2 2 o o 1 

80.55 80.54 1.1915 2 3 1 0 0 1 
80.82 80.82 1.1883 7 1 2 1 1 2 
82.74 82.74 1.1655 8 C) 2 2 2 9 
83.87 83.88 1.1526 5 3 0 1 1 3 
85.60 55.60 1.1338 10 1 1 1 1 5 

85.72 85.70 1.1325 4 3 1 1 1 2 
87.67 87.66 1.1122 3 0 3 4 3 15 

88.80 88.80 1.1009 6 2 2 8 7 31 

I 

I 

88.32 88.32 1.1057 0 1 3 5 4 19 

88.89 1.1001 1 1  1 0 3 10 
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Table B.19. Simulated X-ray powder pattem for o.2Srl.8CuQ3 

28 PEAK d h k P I(INT)I(PK)I(DS) 1 1  20 PEAK d h k P I(INT)I{PK)I(DS) 

13.98 13.98 6.331 2 0 0 13 15 4 

26.60 26.60 3.348 1 0 1 2 2 2 

31.23 31.24 2.862 3 1 0 66 68 58 

23.89 23.90 3.721 I I o o 1 o 

28.17 28.18 3.165 4 o Q s 5 3 

33.39 33.40 2.681 3 Q 1 78 79 74 
34.59 34.W 2.591 0 1 1 100 100 100 
37.47 37.48 2.398 2 1 1 1 1 I 
42.55 42.56 2.123 5 I 0 6 7 8 
42.82 42.82 2.110 6 0 0 23 23 32 

44.23 44.24 2.046 5 0 1 9 9 13 
45.18 45.18 2.005 4 1 1 8 8 12 
46.62 46.62 1.9467 0 2 0 24 23 37 
48.91 48.92 1.8607 2 2 0 1 1 2 
52.69 52.68 1.7359 0 Q 2 16 14 29 

54.48 54.48 1.6829 1 2 1 0 0 1 
54.79 54.80 1.6741 2 0 2 1 1 2 
55.36 55.36 1.6582 4 2 0 1 1 2 
56.01 56.16 1.6404 7 1 0 1 27 2 
56.17 1.6363 6 1 1 30 60 

57.40 57.40 1.6041 7 0 1 0 1 1 
58.25 5a.x  1.5827 8 o o 4 5 a 
58.55 58.54 1.5753 3 2 1 28 25 60 
60.81 60.80 1.5221 4 0 2 1 1 1 
62.53 62.54 1.4842 3 1 2 18 16 44 

65.14 65.14 1,4309 6 2 0 11 9 27 
66.21 66.22 1.4103 5 2 1 5 4 12 
69.54 69.54 1.3507 8 1 1 7 6 19 
69.95 69.96 1.3438 5 1 2 3 3 7 
70.14 70.14 1.3406 6 0 2 8 

71.21 71.22 1.3231 9 'I 0 3 2 8 
72.43 72.42 1.3039 9 0 1 3 3 10 
72.96 72.96 1.2956 0 2 2 10 8 29 
74.73 74.72 1.2693 2 2 2 1 1 2 
74.94 74.94 1.2661 10 0 0 0 1 1 

76.77 76.78 1.2405 3 3 0 5 4 16 

77.70 ?7.7Q 1.2280 8 2 0 3 2 10 
78.64 78.64 1.2157 0 3 1 7 6 22 
79.94 79.94 1.1991 4 2 2 0 0 2 

80.36 80.50 1.1938 2 3 1 0 1 1 
80.49 1.1923 7 1 2 1 2 
82.39 82.40 1.1696 8 0 2 2 2 9 
83.66 83.66 1.1550 5 3 0 1 1 3 

76.96 77.00 i . m o  7 2 1 o 3 1 

85.24 85.24 1.1376 i o  1 1 1 1 5 

85.50 85.50 1.1348 4 3 1 1 1 3 
87.29 87.28 1.1161 3 0 3 4 3 16 
87.96 87.96 1.1093 0 1 3 5 4 19 
88.48 88.48 1.1041 6 2 2 8 8 31 
88.51 1.103811 1 0 3 10 

89.65 89.66 1.0927 2 1 3 0 3 1 
12 89.67 1.092611 0 1 3 
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Table B.20. Simulated X-ray powder pattern for Cag.lSrl.9CuO-j 

28 FEAK d h k P I(INT)I(PK)I(DS) 

13.98 13.98 6.331 2 0 0 12 14 4 
23.85 23.86 3,727 1 1 0 1 1 0 
26.51 26.52 3.359 1 0 1 2 2 1 
28.17 28.18 3.165 4 0 0 5 5 4 
31.20 31.20 2.864 3 1 0 66 67 58 

33.32 33.32 
34.49 34.50 
37.38 37.38 
42.53 42.54 
42.82 42.82 

44.18 44.18 
45.11 45.12 
46.54 46.54 
48.83 48.84 
52.49 52.50 

54.36 54.36 
54.60 54.60 
55.29 55.30 
56.00 56.10 
56.10 

57.35 57.36 
58.25 50.44 
50.43 
60.63 60.64 
62.34 62.34 

2.687 3 0 1 78 78 74 

2.404 2 1 1 0 0 0 
2.124 5 1 0 6 7 8 
2.110 6 0 0 23 22 31 

2.598 o 1 i 100 100 100 

2.048 5 0 1 9 9 13 
2.008 4 1 1 9 8 13 
1.9500 0 2 0 24 22 37 
1.8636 2 2 0 1 1 2 
1.7419 0 0 2 16 14 29 

1.6864 1 2 1 0 Q 0 
1.6795 2 0 2 1 1 1 
1.6602 4 2 0 1 1 2 
1.6409 7 1 0 1 27 2 
1.6380 6 1 1 29 60 

1.6053 7 0 1 0 1 1 
1.5827 8 0 0 4 26 8 
1.5781 3 2 1 28 61 
1.5261 4 0 2 1 1 2 
1.4883 3 1 2 19 16 44 

65.08 65.08 1.4321 6 2 0 10 9 27 
66.11 66.10 1.4123 5 2 1 4 4 12 
69.49 69.48 1.3516 8 1 1 7 6 18 
69.77 69.70 1.3468 5 1 2 3 4 7 
69.98 69.90 1.3434 6 0 2 8 8 23 

d h k P I  

71.19 71.20 1.3234 9 1 0 3 2 8 
72.39 72.38 1.3045 9 0 1 3 3 10 
72.74 72.74 1.2991 0 2 2 10 8 29 
74.50 74.50 1.2725 2 2 2 0 0 2 
74.94 74.94 1.2661 10 0 0 0 0 1 

76.64 76.64 1.2424 3 3 0 5 4 16 
76.86 76.86 1.2394 7 2 1 0 3 1 
77.64 77.64 1.2289 8 2 0 3 2 9 
78.46 78.46 1.2179 0 3 1 7 5 22 
79.73 79.72 1.2018 4 2 2 1 0 2 

80.19 80.32 1.1960 2 3 1 0 1 1 
80.32 1.1944 7 1 2 1 3 
82.23 82.24 1.1714 8 0 2 2 2 9 
83.53 83.52 1.1565 5 3 0 1 1 3 
85.18 85.18 1.1382 10 1 1 1 1 5 

85.32 85.32 1.1367 4 3 1 1 1 3 
86.94 86.94 1.1197 3 0 3 4 3 16 
87.60 87.60 1.1130 0 1 3 5 4 19 
88.26 88.26 1.1063 6 2 2 8 6 31 
88.49 88.52 1.104011 1 0 3 5 10 

89.29 89.30 1.0962 2 1 3 0 0 1 
89.63 89.62 1.0929 11 0 1 3 2 12 
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Table B.21. Simulated X-ray powder pattern for Sr2Cu03 

28 PEAK d h k P I(INT)I(PK)I(DS) 

13.95 13.96 6.342 2 0 0 3 3 1 
23.81 23.82 3.733 1 1 0 7 7 4 
28.12 28.12 3.171 4 0 0 12 13 9 
31.15 31.16 2.869 3 1 0 62 63 54 
33.23 33.24 2.694 3 0 1 76 76 72 

34.40 34.40 2.605 0 1 1 100 100 100 
37.29 37.30 2.410 2 1 1 0 1 1 
42.45 42.46 2.128 5 1 0 3 4 5 
42.74 42.74 2.114 6 0 0 22 22 30 
44.07 44.08 2.053 5 0 1 6 6 9 

45.00 45.00 2.013 4 1 1 20 19 29 
46.45 46.46 1.9532 0 2 0 24 22 37 
48.74 48.74 1.8667 2 2 0 0 0 0 
52.30 52.30 1.7478 0 0 2 16 14 29 
54.24 54.24 1.6899 1 2 1 0 0 0 

55.19 55.18 1.6630 4 2 0 3 3 6 
55.89 55.98 1.6438 7 1 0 3 26 7 
55.93 1.6415 6 1 1 27 55 
57.22 57.22 1.6087 7 0 1 2 2 4 
58.14 58.30 1.5855 8 0 0 3 25 7 

58.24 1.5830 1 1 2 1 2 
58.30 1.5813 3 2 1 26 57 
60.43 60.42 1.5307 4 0 2 2 2 5 
62.13 62.14 1.4927 3 1 2 17 15 40 
64.95 64.96 1.4346 6 2 0 10 8 24 

28 PEAK d h k P l(INT)I(PK)I(DS) 

65.96 65.96 1.4151 5 2 1 3 2 7 
69.33 69.32 1.3544 8 1 1 5 4 14 
69.55 69.54 1.3505 5 1 2 1 4 4 
69.76 69.76 1.3471 6 0 2 7 7 21 
71.05 71.06 1.3257 9 1 0 2 2 6 

72.22 72.22 1.3071 9 0 1 3 3 8 

72-51 72.52 1.3025 0 2 2 9 8 28 
72.98 72.72 1.2953 1 3 0 0 4 1 
74.79 74.78 1.2684 10 0 0 1 1 3 
76.48 76.48 1.2445 3 3 0 4 4 14 

76.68 76.70 1.2418 7 2 1 2 3 6 
77.48 77.48 1.2310 8 2 0 2 2 7 
70.29 78.28 1.2202 0 3 1 6 5 21 
79.49 79.48 1.2048 4 2 2 2 2 6 
80.08 80.08 1.1974 7 1 2 2 2 8 

81.98 81.98 1.1743 8 0 2 2 1 7 
83.36 83.36 1.1584 5 3 0 0 0 1 
84.98 84.98 1.1404 10 1 1 3 3 13 
85.13 85.12 1.1388 4 3 1 2 2 8 
86.58 86.58 1.1234 3 0 3 4 3 14 

87.24 87.24 1.1166 0 1 3 4 4 17 
88.00 88.00 1.1089 6 2 2 7 5 27 
88.30 88.28 1.1059 11 1 0 2 4 8 
89.41 89.40 1.0951 11 0 1 2 2 10 
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APPENDH C: (Ca,Sr)14Cu24041 
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Table C. 1. Simulated X-ray powder pattern for Sr14Cua041 

29 PEAK d h k P I(INT)I(PK)I(DS) 

13.20 13.22 6.700 0 2 0 2 2 1 
15.44 15.44 5.734 2 0 0 1 2 1 
16.36 16.36 5.415 1 1 4 0 0 0 
20.37 20.38 4.357 2 2 0 0 0 0 
22.56 22.56 3.939 2 2 3 1 1 1 

24.73 24.74 3.598 1 1 7 9 9 7 
24.95 3.566 1 3 4 0 0 
26.59 26.60 3.350 0 4 0 15 15 13 
30.89 30.90 2.893 2 4 0 100 100 100 
31.17 34.20 2.867 4 0 0 10 85 10 

31.19 2.865 1 3 7 73 74 
32.41 32.42 2.760 2 4 3 0 1 0 

33.98 33.98 2.636 4 2 0 10 13 12 
33.99 2.635 1 1 10 3 3 

33.27 33.28 2.691 3 1 7 59 56 65 

36.78 36.78 2.441 1 5 4 0 0 0 

38.44 38.44 2.340 3 3 7 6 5 7 
39.08 39.08 2.303 1 3 10 3 3 4 

40.35 40.36 2.233 0 6 0 3 3 4 

40.80 40.80 2.210 3 1 10 9 9 13 

41.42 41.44 2.178 4 4 0 15 33 22 
41.44 2.177 1 5 7 22 31 
43.45 43.46 2.081 2 6 0 2 2 3 
44.60 4460 2.030 2 6 3 0 0 1 
45.24 45.24 2.003 3 3 10 6 6 10 

45.91 45.92 1.9750 0 0 14 17 16 29 

46.23 46.22 1.9622 5 1 7 2 3 3 

47.53 47.54 1.9115 6 0 0 10 9 18 

47.89 47.98 1.8979 1 5 10 1 6 1 

46.36 1.9570 5 3 4 0 0 

11 47.99 

49.55 49.56 1.8382 6 2 0 1 1  10 20 
50.04 50.30 1.8214 1 7 4 0 17 0 

50.29 1.8129 5 3 7 20 37 

1.8944 0 2 14 7 
48.73 48.72 1.8674 2 o 14 3 3 6 

50.71 50.70 1.7988 2 2 14 3 3 6 

52.22 52.22 1.7503 5 1 10 4 4 9 
53.25 53.26 1.7189 3 5 10 3 3 6 
53.77 53.76 1.7035 1 7 7 4 4 8 

51.85 51.86 1.7619 4 6 0 1 1 1 

54.76 54.76 1.6750 0 8 0 14 12 29 
55.29 55.28 1.6602 6 4 0 1 1 2 
55.96 55.96 1.6418 5 3 10 2 2 5 
56-36 56.36 1.6311 2 4 14 15 13 34 
56.54 56.52 1.6265 4 0 14 2 9 4 

57.25 57.26 1.6078 2 8 0 0 0 0 
57.78 57.78 1.5944 5 5 7 6 5 13 
58.33 58.34 1.5806 4 2 14 2 2 4 
58.74 58.74 1.5706 3 7 7 14 12 33 
59.21 59.20 1.5593 1 7 10 1 1 3 

61.62 61.62 1.5038 7 1 7 1 1 2 
62.75 62.76 1.4795 0 6 14 5 4 13 
63.00 62.94 1.4743 5 5 10 2 3 4 
63.53 63.54 1.4631 4 4 14 11  9 28 
63.91 64.08 1.4554 3 7 10 1 6 3 

64.07 1.4522 6 6 0 7 19 
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Table C.2. Simulated X-ray powder pattern for Sr13CaCu24041 

28 PEAK d h k P I(INT)I(PK)I(DS) 

13.25 13.26 6.677 0 2 0 2 3 1 
15.47 15.48 5.724 2 0 0 1 1 0 
16.37 16.38 5.411 1 1 4 0 0 0 

20.42 20.44 4.346 2 2 0 0 0 0 
22.60 22.62 3.931 2 2 3 1 1 1 

24.73 24.74 3.597 1 1 7 8 8 6 
25.01 3.558 1 3 4 0 0 
26.68 26.68 3.339 0 4 0 17 17 14 
30.98 31.00 2.884 2 4 0 100 100 100 
31.23 31.24 2.862 4 0 0 10 87 10 

31.24 2.861 1 3 7 73 73 
32.51 32.52 2.752 2 4 3 0 1 0 
33.30 33.30 2.689 3 1 7 60 57 65 
33.99 34.06 2.636 1 1 10 3 13 4 
34.05 2.631 4 2 0 1 1  12 

36.89 36.90 2.434 1 5 4 0 0 0 
38.50 38.50 2.336 3 3 7 5 5 7 
39.11 39.12 2.301 1 3 10 3 3 5 
40.50 40.50 2.226 0 6 0 3 3 4 
40.82 40.82 2.209 3 1 i o  10 9 13 

41.53 41.54 2.173 4 4 0 15 33 21 
41.53 2.173 1 5 7 22 31 
43.60 43.60 2.Q74 2 6 0 2 2 3 
44.74 44.76 2.024 2 6 3 0 1 1 
45.29 45.30 2.0~1 3 3 io 7 6 1 1  

45.90 45.90 1.9756 0 0 14 18 16 29 
46.29 46.28 1.9596 5 1 7 1 2 2 
46.46 1.9531 5 3 4 0 0 
47.62 47.62 1.9080 6 0 Q 10 9 18 
47.97 47.98 1.8948 1 5 10 1 7 1 

12 17.98 1.8945 0 2 14 7 
18.72 48.72 1.8675 2 0 14 3 3 6 
19.65 49.66 1.8346 6 2 0 12 10 21 
50.20 50.38 1.8157 1 7 4 0 17 0 
50.38 1.8099 5 3 7 20 37 

50.72 50.72 1.7985 2 2 14 3 4 6 
52.01 52.02 1.7569 4 6 0 1 1 1 
52.28 52.28 1.7485 5 1 10 4 4 9 
53.34 53.34 1.7161 3 5 10 3 3 6 
53.92 53.92 1.6989 1 7 7 4 3 8 

54.96 54.96 1.6693 0 8 0 14 12 29 
55.42 55.42 1.6565 6 4 0 1 1 1 
56.04 56.04 1.6397 5 3 10 2 2 5 
56.41 56.42 1.6299 2 4 14 15 13 33 
56.56 56.56 1.6259 4 0 14 2 9 3 

57.91 57.92 1.5911 5 5 7 6 5 13 
58.37 58.36 1.5797 4 2 14 2 2 4 
58.91 58.90 1.5665 3 7 7 14 1 1  32 
59.35 59.34 1.5558 1 7 10 1 2 3 
61.73 61.74 1.5015 7 1 7 1 0 1 

62.85 62.84 1.4775 0 6 14 5 4 13 
63.12 63.02 1.4718 5 5 10 2 3 5 
63.60 63.60 1.4617 4 4 14 1 1  9 27 
64.07 64.06 1.4522 3 7 10 1 1 3 
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Table C.3. Simulated X-ray powder pattern for Sr12Ca2Cu24841 

28 PEAK d h k 4 I(INT)I(PK)I(DS) 

13.29 13.30 6.657 0 2 0 3 3 1 
15.48 15.50 5.719 2 0 0 0 0 0 
16.38 16.40 5.407 1 1 4 0 0 0 
20.46 20.46 4.338 2 2 0 0 0 0 
22-64 22.64 3.925 2 2 3 1 1 1 

24.74 24.74 3.596 1 1 7 7 7 6 
25.06 3.550 1 3 4 0 0 
26.76 26.78 3.328 0 4 0 19 19 16 
31.06 31.08 2.877 2 4 0 100 100 100 
31.26 31.28 2.859 4 0 0 9 88 9 

41.28 2.857 1 3 7 72 72 
32.58 32.60 2.746 2 4 3 0 1 0 

33.99 34.10 2.635 1 1 10 3 93 4 
34.10 2.627 4 2 0 11 12 

33.32 33.32 2.687 3 1 7 60 5s 65 

36.99 37.00 2.428 1 5 4 0 0 0 
38.55 38.56 2.334 3 3 7 5 4 6 
39.15 39.14 2.299 1 3 10 4 3 5 
40.63 40.64 2.219 0 6 0 3 4 4 
40.84 40.84 2.208 3 1 10 10 10 14 

41.61 41.62 2.169 4 4 0 15 32 21 
41.62 2.168 1 5 7 22 31 
43.72 43.72 2.069 2 6 0 2 2 3 
44.87 44.88 2.018 2 6 3 0 1 1 
45.33 45.34 1.9988 3 3 10 7 6 11 

45.90 45.90 1.9756 0 0 14 18 16 29 
46.33 46.32 1.9582 5 1 7 1 2 2 
46.52 1.9507 5 3 4 0 0 
47.55 47.66 1.9108 3 5 7 0 9 0 
47.67 1.9063 6 0 0 10 18 

48.00 48.00 1.8948 0 2 14 7 7 13 

48.72 48.72 1.8674 2 0 14 3 3 5 
49.71 49.72 1.8327 6 2 0 12 10 22 
50.36 50.44 1.8106 1 7 4 0 17 0 

48.06 1.8918 1 5 10 1 1 

50.43 1.8080 5 3 7 19 36 
50.74 50.72 1.7980 2 2 14 3 5 6 
52.13 52.30 
52.31 
53.43 53.42 

54.07 54.06 
55.15 55.14 

,7530 4 6 0 1 4 1 
.7475 5 1 10 5 9 
.7136 3 5 10 3 3 6 

.6948 1 7 7 3 3 7 

.6641 0 8 0 14 11 29 
55.51 55.28 1.6542 6 4 0 1 7 1 
56.09 56.10 1.6383 5 3 10 2 2 5 
56.46 56.46 1.6285 2 4 14 15 13 32 

56.58 56.60 1.6254 4 0 14 1 9 3 
58.01 58.00 1.5887 5 5 7 6 5 13 
58.40 58.40 1.5790 4 2 14 2 2 4 
59.05 59.06 1.5631 3 7 7 14 1 1  31 
59.49 59.48 1.5526 1 7 10 1 2 3 

6'1.78 61.78 1.5004 7 1 7 0 0 1 
62.94 62.94 1.4755 0 6 14 5 4 13 
63.21 63.12 1.4699 5 5 10 2 3 5 
63.66 63.66 1.4606 4 4 14 10 8 27 
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Table C.4. Simulated X-ray powder pattern for Srl iCa3Cu24041 

28 PEAK d h k P I(INT)I(PK)I(DS) 

13.35 13.36 6.628 o 2 o 3 3 1 
15.51 15.52 5.710 2 0 0 0 0 0 
16.41 16.42 5.396 1 1 4 0 0 0 
20.51 20.52 4.326 2 2 0 0 0 0 
22.69 22.70 3.915 2 2 3 1 1 1 

24.79 24.80 3.589 1 1 7 6 6 5 
25.15 25.14 3.530 1 3 4 0 1 0 

31.18 31.18 2.866 2 4 0 100 100 100 
31.31 2.855 4 0 0 9 9 

26.88 26.88 3.314 o 4 o 22 21 18 

31.37 31.36 2.850 1 3 7 71 87 71 
32.70 32.72 2.737 2 4 3 0 1 0 

34.06 34.16 2.630 1 1 10 3 12 4 
34.17 2.622 4 2 0 11 13 

33.38 33.38 2.682 3 1 7 60 54 64 

37.14 37.14 2.419 1 5 4 0 0 0 
38.64 38.64 2.328 3 3 7 4 4 5 
39.24 39.24 2.294 1 3 10 4 3 5 
40.81 40.92 2.209 0 6 0 3 11 4 
40.92 2.204 3 1 10 11 15 

41.72 41.76 2.163 4 4 0 14 28 20 
41 .n 2.161 1 5 7 22 31 
43.90 43.90 2.061 2 6 0 2 2 3 
45.05 45.06 2.011 2 6 3 0 1 1 
45.44 45.44 1.9944 3 3 10 7 6 11 

45.90 45.98 1.9721 0 0 14 18 15 29 
46.41 46.40 1.9549 5 1 7 1 2 2 
46.62 1.9466 5 3 4 0 0 
47.70 47.74 1.9051 3 5 7 0 9 0 
47.75 1.9033 6 0 0 10 17 

48.10 48.10 1.8903 0 2 14 8 7 13 
48.21 40.22 1.8861 1 5 10 1 5 1 

49.80 49.80 1.8294 6 2 0 13 11 23 
50.55 50.54 1.8043 5 3 7 19 16 36 

18.82 48.82 1.8641 2 o 14 3 2 5 

50.57 1.8034 1 7 4 0 0 
50.84 50.82 1.7945 2 2 14 4 5 7 
52.31 52.40 1.7473 4 6 0 1 4 2 
52.40 1.7446 5 1 10 5 9 
53.59 53.58 1.7089 3 5 io  3 3 7 

54.29 54.28 1.6885 1 7 7 3 3 6 
55.40 55.40 1.6571 0 8 0 14 11 29 
55.64 55.54 1.6505 6 4 0 0 7 1 
56.22 56.22 1.6350 5 3 10 2 2 5 
56.60 56.60 1.6247 2 4 14 15 12 32 

56.68 1.6226 4 0 14 1 3 
58.17 58.18 1.5847 5 5 7 6 4 12 

59.27 59.28 1.5578 3 7 7 13 11 31 
59.71 59.70 1.5474 1 7 10 1 2 3 

5a.51 58.52 1.5761 4 2 14 2 2 4 

61.89 61.90 1.4979 7 1 7 0 0 1 
63.14 63.14 1.4713 0 6 14 5 4 14 

63.82 63.82 1.4574 4 4 14 10 8 26 
63.38 63.32 1.4663 5 5 i o  2 3 5 
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Table C.5. Simulated X-ray powder pattern for SrloCaqCu24041 

73.46 13.46 6.575 0 2 0 3 4 1 
16.48 16.50 5.374 1 1 4 0 0 0 
20.61 20.62 4.306 2 2 0 0 1 0 
22.80 22.80 3,897 2 2 3 1 1 1 
24.88 24.90 3.575 1 1 7 5 5 4 

25.31 25.32 3.516 1 3 4 0 0 0 
27.10 27.10 3.287 0 4 0 24 22 20 
31.38 31.40 2.849 4 0 0 8 100 8 
31.39 2.847 2 4 0 100 1 00 
31.54 31.52 2.834 1 3 7 70 84 71 

32.91 33.48 2.719 2 4 3 0 49 0 
33.48 2.674 3 1 7 60 65 
34.19 34.28 2.621 1 1 10 4 12 4 
34.28 2.614 4 2 0 12 13 
37.42 37.42 2.401 1 5 4 0 0 0 

38.82 38.82 2.318 3 3 7 3 3 4 
39.44 39.44 2.283 1 3 10 4 3 5 
41.06 41.06 2.197 3 1 10 11 9 15 
41.15 41.14 2.192 0 6 0 3 8 4 
41.93 42.06 2.153 4 4 0 14 22 20 

42.06 2.147 1 5 7 22 31 
44.24 44.24 2.046 2 6 0 2 1 3 
45.39 45.64 1.9965 2 6 3 La 6 1 
45.64 1.9861 3 3 10 7 12 
46.16 46.16 1.9650 0 0 14 18 13 29 

46.55 46.54 1.9496 5 1 7 1 1 2 
46.79 1.9398 5 3 4 o 0 
47.86 47.86 1.8990 6 0 0 10 7 17 
47.98 47.98 1.8944 3 5 7 0 5 0 
48.30 48.30 1.8827 0 2 14 8 6 14 

-~ 
48.51 48.42 1.8751 1 5 10 1 4 2 
49.00 49.00 1.8576 2 0 14 2 2 4 
49.95 49.96 1.8244 6 2 0 14 9 24 
50.74 50.74 1.7979 5 3 7 19 13 35 
50.99 50.86 1.7897 1 7 4 0 9 0 

51.05 51.04 1.7876 2 2 14 4 4 7 
52.57 52.58 1.7395 5 1 10 5 4 10 
5265 1.7370 4 6 0 1 2 
53.89 53.90 1.7000 3 5 10 3 2 7 
54.71 54.72 1.6764 1 7 7 3 2 6 

55.87 55.90 1.6444 6 4 0 0 9 1 
55.89 1.6437 0 8 0 14 29 
56.43 56.44 1.6292 5 3 10 3 2 5 
56.88 56.88 1.6175 4 0 14 1 10 2 
56.89 1.6173 2 4 14 14 31 

58.46 58.46 1.5774 5 5 7 5 4 12 
50.74 58.62 1.5706 4 2 14 2 2 4 
59.69 59.70 1.5478 3 7 7 13 8 30 
60.15 60.14 1.5372 1 7 10 1 1 3 
62.07 62.08 1.4941 7 1 7 0 0 1 

63.54 63.54 1.4631 0 6 14 6 4 14 
63.70 63.70 1.4598 5 5 i o  2 3 5 
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Table C.6. Simulated X-ray powder pattern for SrcjCagCu24041 

28 PEAK d h k P I(INT)I(PK)I(DS) 1 1  28 PEAK d h k P I(INT)I(PK)I(DS) 

13.55 13.56 6.530 0 2 0 3 3 2 
15.56 15.58 5.690 2 0 0 0 0 0 
16.53 16.54 5.359 1 1 4 0 0 0 
20.69 20.70 4,290 2 2 0 1 0 0 
22.88 22.88 3.884 2 2 3 1 1 1 

24.95 24.96 3.567 1 1 7 4 3 3 
25.44 25,44 3.498 1 3 4 0 0 0 
27.29 27.30 3.265 0 4 0 27 21 23 
31.42 31.58 2.845 4 0 0 8 93 8 
31.57 2.832 2 4 0 100 100 

2.823 1 3 7 69 100 70 
33.09 33.56 2.705 2 4 3 0 46 0 
33.55 2.669 3 1 7 60 65 
34.27 34.36 2.614 1 1 10 4 12 4 
34.36 2.608 4 2 0 12 14 

37.66 37.66 2.387 1 5 4 0 0 0 
38.95 38.96 2.311 3 3 7 3 2 4 
39.58 39.58 2.275 1 3 10 4 3 5 
41.14 41.14 2.192 3 1 10 12 9 16 
41.45 41.46 2.17’7 0 6 0 3 3 4 

42.09 42.10 2.145 4 4 0 13 11 19 
42.29 42.30 2.135 1 5 7 22 17 31 
44.53 44.54 2.033 2 6 0 2 1 2 
45.68 45.78 1.9846 2 6 3 0 6 1 
45.78 1.9804 3 3 10 8 12 

46.27 46.26 1.9607 0 0 14 18 13 29 
46.62 46.38 1.9465 5 1 7 1 8 1 
46.91 1.9351 5 3 4 0 0 
47.92 47.92 1.8967 6 0 0 10 7 17 
48.21 48.04 1.8861 3 5 7 0 5 1 

48.43 48.44 1.8779 0 2 14 9 6 15 

49.11 49.10 1.8537 2 0 14 2 2 4 
50.04 50.04 1.8214 6 2 0 14 10 26 
50.87 50.86, 1.7936 5 3 7 19 13 35 

48.75 48.72 1.8666 1 5 IO 1 1 2 

51.18 54.18 1.7833 2 2 14 4 4 7 
51.34 51.30 1.7782 1 7 4 0 2 0 
52.67 52.66 1.7365 5 1 10 5 4 10 
52.92 52.80 1.7287 4 6 0 1 2 2 
54.12 54.12 1.6933 3 5 10 4 2 7 

54.55 54.54 1.6809 0 4 14 0 0 0 
55.06 55.06 1.6666 1 7 7 3 2 5 
56.03 56.32 1.6400 6 4 0 0 9 1 
56.31 1.6325 0 8 0 14 29 
56.58 56.46 1.6254 5 3 10 3 6 6 

57.00 57.16 1.6144 4 0 14 1 10 2 
57.09 1.6120 2 4 14 14 30 

58.88 58.86 1.5673 4 2 14 2 3 4 
60.04 60.04 1.5397 3 7 7 13 9 29 

58.68 ~ 1 . 6 8  1.5720 5 5 7 5 4 12 

60.50 60.50 1.5290 1 7 10 1 1 3 
62.17 62.18 1.4919 7 1 7 0 0 1 
63.84 63.84 1.4568 0 6 14 6 4 14 
63.93 1.4550 5 5 10 2 5 
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Table C.7. Simulated X-ray powder pattern for SrgCagCu24041 

13.60 13.62 6.505 0 2 0 4 3 2 

16.54 16.56 5.354 1 1 4 0 0 0 
20.73 20.74 4.282 2 2 0 1 0 0 

22.91 22.92 3.878 2 2 3 1 1 1 

15.57 15.58 5.688 2 o o 1 1 o 

24.96 24.98 3.564 1 1 7 3 2 3 
25.51 25.52 3.489 1 3 4 0 0 0 
27.40 27.40 3.253 0 4 0 30 21 25 
31.43 31.72 2.844 4 0 0 7 100 7 
31.66 2.823 2 4 0 100 100 

31.73 2.817 1 3 7 68 69 
33.18 33.58 2.698 2 4 3 0 41 0 
33.57 2.667 3 1 7 60 64 
34.29 34.40 2.613 1 1 10 4 11 4 
34.39 2.606 4 2 0 13 14 

37.78 37.78 2.379 1 5 4 0 0 0 
39.00 39.00 2.308 3 3 7 2 2 3 
39.64 39.64 2.272 1 3 10 4 3 6 
41.16 41.16 2.191 3 1 10 12 8 17 
41.62 41.62 2.168 0 6 0 3 2 4 

42.18 42.18 2.141 4 4 o 13 9 i a  
42.41 42.42 2.130 1 5 7 22 15 31 
44.69 44.70 2.026 2 6 0 2 1 2 
45.83 45.84 1.9782 3 3 10 8 6 13 
45.84 1.9781 2 6 3 0 1 

15 48.47 1.8767 0 2 14 9 

49.13 49.12 1.8531 2 0 14 2 1 3 
50.08 50.08 1.8201 6 2 0 15 10 27 
50.92 50.92 1.7918 5 3 7 19 12 34 

a 8 6  4a.86 1.8626 1 5 i o  1 1 2 

46.28 46.28 1.9600 0 0 14 18 12 29 
46.65 46.40 1.9455 5 1 7 1 8 1 
46.97 1.9330 5 3 4 0 0 
47.95 47.94 1.8958 6 0 0 10 6 17 
48.32 48.46 1.8820 3 5 7 1 6 1 

51.22 51.20 1.7822 2 2 14 4 4 7 
51.53 51.34 1.7720 1 7 4 0 2 0 
52.69 52.70 1.7357 5 1 10 6 3 11 
53.07 53.06 1.7243 4 6 0 1 1 2 
54.23 54.22 1.6901 3 5 10 4 2 7 

54.63 54.62 1.6787 0 4 14 0 0 0 
55.25 55.24 1.6614 1 7 7 2 1 5 
56.11 56.54 1.6379 6 4 0 0 9 0 
56.55 1.6263 0 8 0 14 29 
56.63 1.6239 5 3 10 3 6 

57.02 57.16 1.6138 4 0 14 1 9 2 
57.17 1.6101 2 4 14 14 29 
58.79 58.80 1.5694 5 5 7 5 3 12 
58.92 58.94 1.5663 4 2 14 2 3 4 
60.22 60.22 1.5355 3 7 7 13 8 29 

60.68 60.68 1.5249 1 7 10 1 1 3 
62.20 62.20 1.4912 7 1 7 0 0 0 
63.98 64.00 1.4540 0 6 14 6 4 14 
64.04 1.4529 5 5 10 2 5 
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Table C.8. Simulated X-ray powder pattern for Sr7Ca7Cu24041 

28 PEAK d h k P I(INTjI(PK)I(DS) 

13.63 13.64 6,493 0 2 0 4 3 2 
15.57 15.58 5.686 2 0 0 2 1 1 
16.57 16.58 5.346 1 1 4 0 0 0 
20.75 20.76 4.277 2 2 0 1 1 0 
22.94 22.96 3.873 2 2 3 1 1 1 

25.00 25.02 3.559 1 1 7 2 2 2 
25.55 25.56 3.483 1 3 4 0 0 0 
27.45 27.46 3.247 0 4 0 33 24 28 
31.44 31.78 2.843 4 0 0 7 100 7 
31.71 2.819 2 4 0 100 too 

31.79 2.813 1 3 7 67 67 
33.23 33.62 2.694 2 4 3 0 41 0 
33.61 2.665 3 1 7 60 64 
34.35 34.42 2.609 1 1 10 4 12 5 
34.41 2.604 4 2 0 13 15 

37.85 37.06 2.375 1 5 4 0 0 0 
39.05 39.06 2.305 3 3 7 2 1 3 
39.71 39.72 2.268 1 3 10 4 3 6 
41.22 41.22 2.188 3 1 10 13 9 17 
41.70 41.70 2.164 0 6 0 3 3 4 

42.22 42.22 2.139 4 4 0 12 9 17 
42.49 42.50 2.126 1 5 7 22 15 31 
44.77 44.78 2.023 2 6 0 1 1 2 
45.90 45.90 1.9755 3 3 10 8 6 13 
45.92 1.97’49 2 6 3 1 1 

46.37 46.38 1.9566 0 0 14 18 12 29 
46.68 46.48 1.9441 5 1 7 0 8 1 
47.01 1.9315 5 3 4 0 0 
47.96 47.96 1.8952 6 0 0 10 7 17 
48.40 48.56 1.8793 3 5 7 1 6 1 

38.56 1.8734 0 2 14 10 16 
38.95 48.94 1.8593 1 5 10 1 1 2 
49.21 49.20 1.8501 2 0 14 2 1 3 
50.10 50.18 1.8193 6 2 0 16 10 28 
50.97 50.98 1.7902 5 3 7 19 12 33 

51.31 51.30 1.n93 2 2 14 4 3 7 
51.63 51.42 1.7688 1 7 4 0 2 0 
52.75 52.74 1.7’341 5 1 10 6 4 1 1  
53.14 53.14 1.7220 4 6 0 1 1 2 
54.32 54.32 1.6876 3 5 10 4 2 8 

54.73 54.72 1.6758 0 4 14 0 Q 1 
55.35 55.36 1.6584 1 7 7 2 1 4 
56,15 56.66 1.6367 6 4 0 0 10 0 
56.66 1.6233 0 8 0 14 29 
56.70 1.6222 5 3 10 3 6 

57.10 57.26 1.6117 4 0 14 1 9 2 
57.27 1.6074 2 4 14 13 2 
58.86 58.86 1.5677 5 5 7 5 4 12 
59.00 59.02 1.5642 4 2 14 2 3 4 
60.33 60.32 1.5331 3 7 7 12 7 28 

60.80 60.80 1.5222 1 7 10 2 1 4 
62.24 62.24 1.4904 7 1 7 0 0 0 
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APPENDIX D: (Ca,Sr)Cu02 
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Table D. 1. Simulated X-ray powder pattern for SrCu@ 

32.88 32.88 2.722 0 6 0 6 6 5 74.58 74.58 1.2715 2 8 1 4 4 13 

1,2538 0 10 2 3 8 

44.08 44.08 2.053 1 5 1 8 8 1 1  78.16 78.16 1.2220 1 1 3 6 5 19 

46.45 1.9535 1 7 0 22 

1.1872 2 6 2 1 4 

56.15 1.6367 2 4 0 2 

56.86 1.6179 1 9 0 0 86.63 86.64 1.1228 1 1 1  2 1 1 5 
56.29 56.30 1.6331 0 10 0 4 15 8 85.55 85.58 1.1343 1 13 I 1 3 3 

58.00 58.00 1.5888 0 6 2 2 2 4 1.1179 0 14 1 2 8 
60.53 60.94 1.5193 1 5 2 5 5 1 1  1.1173 0 12 2 2 7 

61.47 1.5072 0 10 1 0 88.08 88.Q8 1.1081 2 0 2 5 4 19 

62.10 1.4935 2 6 0 1 
66.09 66.10 1.4126 0 8 2 7 6 18' 
67.01 67.02 1.3954 2 6 1 1 1 3 
67.72 67.72 1.3825 1 7 2 1 1  9 29 
68.37 68.36 1.3710 1 1 1  0 1 1 4 
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Table D.2. Simulated X-ray powder pattern for Sro.gCag. 1CuO2 

28 PEAK d h k P I(INT)I(PK)I(OS) 1 I 28 PEAK d h k P I(INT)I(PK)I(DS) 

10.85 10.86 8.146 0 2 0 1 1 0 
21.80 21.82 4.073 0 4 0 16 18 9 
25.27 25.28 3.522 0 2 1 6 7 4 

30.05 30.06 2.971 1 3 0 62 65 52 
25.67 25.68 3.468 1 1 o 18 20 12 

31.72 31.72 2.819 0 4 1 56 58 50 
32.96 32.96 2.715 0 6 0 5 5 5 
34.56 34.56 2.593 1 1 1 100 100 100 
37.44 37-44 2.400 1 5 0 11 12 13 
38.02 38.02 2.365 1 3 1 12 12 14 

40.43 40.44 2.229 0 6 1 4 4 5 
44.26 44.26 2.045 1 5 1 7 8 9 
44.45 44.46 2.036 0 8 0 17 17 24 
46.47 46.48 1.9527 0 0 2 27 28 40 
46.63 46.62 1.9463 1 7 0 23 33 34 

50.50 50.50 1.8057 0 8 1 8 8 13 
51.45 51.46 1.7746 2 0 0 19 17 32 
51.88 51.88 1.7608 0 4 2 3 3 5 
52.49 52.50 1.7419 1 7 1 22 19 38 
53.84 53.84 1.7015 1 1 2 2 2 4 

56.33 56.34 1.6318 1 3 2 18 i a  36 
56.43 1.6292 0 10 0 4 8 
56.52 56.48 1.6269 2 4 0 2 14 4 
58.14 58.16 1.5853 0 6 2 2 2 3 
58.16 1.5848 2 2 1 1 2 

61.13 61.14 1.5148 1 5 2 5 4 1 1  
61.63 61.72 1.5036 0 10 1 0 15 0 
61.72 1.5018 2 4 1 16 37 
62.24 62.24 1.4905 1 9 1 1 2 3 
62.47 62.46 1.4855 2 6 0 1 2 3 

66.26 66.26 1.4095 0 8 2 7 6 18 
67.39 67.40 1.3884 2 6 1 1 1 3 
67.95 67.94 1.3785 1 7 2 1 1  10 29 
68.60 68.60 1.3668 1 1 1  0 1 1 4 
69.13 69.14 1.3571 0 12 0 2 2 5 

70.30 70.30 
71.82 71.82 
73.32 73.32 
73.63 73.54 
73.84 73.84 

74.98 74.98 
76.01 76.02 
76.09 
76.56 76.80 
76.81 

78.40 78.40 
79.86 79.86 

81.32 81.32 
80.48 80.48 

ai .36 

81.51 81.56 
82.02 82.02 
83.50 83.58 

84.62 84.62 
m.36 84.36 

85.85 86.00 

86.93 86.92 
87.37 87.40 

85.99 

1.3379 2 8 0 6 5 16 
1.3133 2 0 2 10 9 29 
1.2901 1 11 1 12 10 35 
1,2855 0 2 3 0 6 1 
1.2824 0 12 1 1 1 2 

1.2657 2 8 1 4 4 12 
1.2510 0 10 2 3 3 8 

4 1.2499 2 4 2 1 
1,2434 1 9  2 0 3 0 

12 1.2400 0 4 3 4 

1.2188 1 1 3 6 5 19 
1.2001 2 10 0 2 2 7 
1.1924 1 3 3 1 1 4 
1.1823 2 6 2 1 1 4 
1.1817 1 13 0 0 0 

1.1800 3 1 0 0 1 0 
1.1739 0 6 3 0 0 1 
1.1560 3 3 0 2 2 9 
1.1472 2 10 1 0 0 1 
1.1443 1 5 3 1 1 2 

1.1311 1 13 1 1 4 2 
1.1295 3 1 1 4 16 
1.1198 1 1 1  2 1 1 5 
1.1152 0 14 1 2 3 8 
1.1147 0 12 2 2 7 

1.1120 3 5 0 1 2 3 
1.1084 3 3 1 1 1 3 
1.1037 2 8 2 5 4 20 
1.0969 0 8 3 1 1 5 
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Table D.3. Simulated X-ray powder pattern for Sro.~Cao2Cu02 

16.88 10.88 8.126 o 2 o 2 3 I 
21.86 21.86 4.063 0 4 0 16 18 9 
25.32 25.34 3.514 0 2 1 5 6 3 
25.84 25.84 3.445 1 1 0 21 23 15 
30.22 30.22 2.955 1 3 0 61 63 51 

31.79 31.80 2.813 o 4 1 56 59 51 
33.04 33.04 2.709 0 6 8 4 5 4 
34.73 34.74 2.581 1 1 1 100 100 100 
37.61 37.62 2.390 1 5 0 1 1  12 13 
38.19 38.20 2.355 1 3 1 13 13 15 

40.52 40.52 2.224 0 6 1 4 4 5 
44.43 44.56 2.037 1 5 1 6 20 8 
44.56 2.032 0 8 0 18 25 
46.57 46.58 1.9489 0 0 2 28 27 41 
46.81 46.82 1.9390 1 7 0 23 26 35 

50.63 50.64 1.8015 0 8 1 8 7 13 
51.83 51.82 1.7627 2 0 0 19 18 32 
52.00 51.96 1.7571 0 4 2 3 13 4 
52.68 52.68 1.7360 1 7 1 21 20 38 
54.02 54.02 1.6962 1 1 2 3 3 5 

56.53 56.54 1.6268 1 3 2 18 18 35 
56.58 1.6252 0 10 0 4 8 
56.89 56.88 1.6171 2 4 0 2 3 4 
58.28 58.28 1.5819 0 6 2 1 1 3 
58.54 58.52 1.5756 2 2 1 1 1 2 

61.34 61.34 1.5102 1 5 2 5 4 1 1  
61.80 62.10 1.5000 0 10 1 0 15 0 

62.45 62.26 1.4858 1 9 1 1 9 3 
6249 1.4936 2 4 1 16 37 

62.~5 s2.m 1.4774 2 6 o 1 1 2 

66.42 66.42 1.4063 0 8 2 8 7 19 
67.78 67.78 1.3815 2 6 1 1 2 4 

68.85 68.84 1.3627 1 1 1  0 1 1 3 
69.33 69.32 1.3544 0 12 0 2 2 5 

68.17 68.18 1.3745 1 7 2 12 IO 30 

70.70 70.70 1.3314 2 8 0 6 5 16 
72.21 72.20 1.3072 2 0 2 1 1  9 30 
73.57 73.58 1.2863 1 1 1  1 12 10 35 
73.81 73.78 1.2828 0 2 3 0 6 1 
74.04 74.02 1.2793 0 12 1 1 1 2 

75.38 75.38 1.2599 2 a 1 4 3 12 
76.22 76.22 1.2481 0 10 2 3 2 8 
76.49 76.46 1.2444 2 4 2 1 2 4 
77.00 77.00 1.2374 0 4 3 4 4 12 
78.65 78.64 1.2156 1 1 3 6 5 19 

80.28 80.28 1.4949 2 10 0 2 2 7 
80.74 80.74 1.1893 1 3 3 1 1 4 
81.65 81.74 1.1783 1 13 0 0 1 0 
81.73 1.1773 2 6 2 1 3 
82.18 82.22 1.1721 3 1 o o o 1 

82.24 1.1714 0 6 3 0 1 
84.25 84.24 1.1484 3 3 0 2 2 8 
84.80 84.88 1.1424 2 10 1 0 1 1 
84.89 1.1414 1 5 3 1 2 
86.15 86.16 1.1279 1 13 1 1 1 2 

86.67 86.68 1.1224 3 1 1 4 4 16 
87.23 87.22 1.1167 1 1 1  2 1 1 5 

$7.68 1.1121 0 12 2 2 7 
88.38 88.38 1.1051 3 5 0 1 1 3 

87.53 87.66 1.1126 o 14 1 2 3 a 

88.73 88.74 1.1016 3 3 1 1 1 3 
88.97 88.96 1.0993 2 8 2 5 5 20 
89.47 89.46 1.0945 o a 3 1 1 5 
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Table D.4. Simulated X-ray powder pattern for Sr0.7Catj.3Cu02 

1.2763 0 12 1 1 2 

31.86 31.86 2.806 0 4 1 57 57 51 75.79 75.80 1.2541 2 8 1 4 3 11 

44.68 2.027 0 8 0 18 

1.1376 2 10 1 0 0 
52.20 1.7508 2 0 0 19 

56.73 1.6213 0 10 0 4 1.1096 0 12 2 2 6 
57.27 57.28 1.6073 2 4 0 2 2 3 89.08 89.08 1.0982 3 5 0 1 1 3 
58.42 58.42 1.5784 0 6 2 1 1 2 89.42 89.42 1.0949 2 8 2 5 5 21 

58.91 58.92 1.5664 2 2 1 1 1 1 
61.54 61.54 1.5057 1 5 2 5 4 11 
62.47 62.48 1.4854 2 4 1 16 14 36 
62.67 62.64 1.4812 1 9 1 2 9 4 
63.24 63.24 1.4693 2 6 0 1 1 2 

66.59 66.60 1.4031 0 8 2 8 7 20 
68.17 68.18 1.3745 2 6 1 2 2 4 
68.40 68.40 1.3705 1 7 2 12 11 30 
69.09 69.08 1.3585 1 11 0 1 1 3 
69.52 69.52 1.3511 0 12 0 2 2 5 
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Table D.5. Simulated X-ray powder pattern for Sro .Q~4CuO2 

10.93 10.94 8.087 0 2 0 6 8 2 
21.97 21.98 4.043 0 4 0 15 17 9 
25.44 25.44 3.499 0 2 1 2 3 2 
26.19 26.20 3.400 1 1 0 30 32 21 
30.56 30.58 2.922 1 3 0 58 59 49 

31.94 31.94 2.800 
33.21 33.22 2.696 
35.06 35.66 2.557 
37.96 37.96 2.369 
38.53 38.54 2.335 

0 4 1 57 58 51 
0 6 0  3 3 3 
1 1 1 100 100 100 
1 5 0 11 11 13 
1 3 1 15 15 17 

40.72 40.72 2.214 
44.79 44.80 2.022 
44.79 2.022 
46.77 46.78 1.9406 
47.19 47.20 1.9245 

8 6 1  5 5 6 
1 5 1  4 2 2  6 
0 8 0 1 9  27 
0 0 2 29 28 43 
1 7 0 25 24 37 

48.19 48.18 1.8870 0 2 2 0 0 0 
50.89 50.88 1.7930 Cl 8 1 7 7 12 
52.25 52.26 1.7495 0 4 2 2 3 4 
52.59 52.60 1.7389 2 0 0 19 18 33 
53.07 53.08 1.7242 1 7 1 21 19 36 

53.89 53.88 1.7000 2 2 0 0 0 0 
54.39 54.40 1.6854 1 1 2 4 4 8 
56.88 56.90 1.6173 0 10 0 4 18 8 
56.91 1.6166 1 3 2 17 33 
57.66 57.66 1.5974 2 4 0 2 2 3 

58.56 1.5749 o 6 2 1 1 2 
59.30 59.30 1.5572 2 2 1 0 0 1 
61.75 61.76 1.5011 1 5 2 5 4 11 
62.86 62.86 1.4772 2 4 1 16 15 36 
62.89 1.4765 1 9 1 2 4 

63.63 63.62 1.4612 2 6 0 1 1 2 
66.76 66.76 1.4000 0 8 2 8 7 20 
68.57’ 68.62 1.3675 2 6 1 2 11 4 
68.63 1.3665 1 7 2 12 31 
69.33 69.34 1.3543 1 11 0 1 1 3 

69.71 69.72 1.3478 0 12 0 2 2 4 
71.51 71.50 1.3183 2 8 0 6 5 17 
73.00 73.00 1.2950 2 0 2 11 9 313 
74.09 74.08 1.2787 1 11 1 12 10 35 
74.17 1.2775 0 2 3 0 0 

74.46 74.30 1.2732 8 12 1 1 6 2 
76.21 76.20 1.2483 2 8 1 4 3 11 
76.63 76.64 1.2424 0 10 2 3 3 8 
n.30  77.38 1.2333 2 4 2 1 4 4 
77.39 1.2322 0 4 3 4 12 

79.15 79.14 1.2091 1 1 3 6 5 18 

81.26 81.24 1.1830 1 3 3 1 2 5 
i 82.58 82.60 1.1673 2 6 2 1 1 2 

ai.15 81.16 1.1843 2 IO o 2 2 7 

1 82.67 1.1663 0 6 3 0 1 

83.55 83.54 1.1563 3 1 0 0 0 1 
85.45 85.64 1.1354 1 5 3 0 2 1 
85.63 1.1334 3 3 0 2 8 

87.83 87.84 1.1106 1 11 2 1 1 4 
86.77 86.76 1.1214 1 13 1 o o 1 

88.07 88.08 1.1082 3 1 1 4 5 15 
88.17 1.1072 0 14 1 2 8 
88.19 1.1070 0 12 2 2 6 
89.80 89.88 1.0913 3 5 0 1 5 3 
89.88 1.0905 2 8 2 6 21 

89.97 1.0897 0 8 3 1 4 
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Table D.6. Simulated X-ray powder pattern for Sro.5Cq.gCuO2 

28 PEAK d h k P I(INT)I(PK)I(OS) 

10.96 10.96 8.067 0 2 0 10 12 3 
22.02 22.02 4.034 0 4 0 15 16 9 
25.49 25.50 3.491 0 2 1 1 2 1 
26.37 26.38 3.371 1 1 0 35 37 25 
30.74 30.74 2.906 1 3 0 57 59 40 

32.01 32.02 2.794 0 4 1 57 59 51 
33.29 33.30 2.689 0 6 0 3 3 2 
35.23 35.24 2.546 1 1 1 100 100 100 
38.14 38.14 2.358 1 5 0 11 11 12 
38.70 38.70 2.325 1 3 1 17 16 19 

40.82 40.82 2.209 0 6 1 5 5 6 
44.91 44.92 2.017 0 8 0 20 21 28 
44.97 2.014 1 5 1 3 5 
46.88 46.88 1.9365 0 0 2 30 29 44 
47.38 47.38 1.9172 1 7 0 26 25 38 

48.29 48.30 1.8830 0 2 2 0 1 1 
51.02 51.02 1.7888 0 8 1 7 7 11 
52.37 52.38 1.7457 0 4 2 2 2 4 
52.98 52.98 1.7270 2 0 0 19 19 33 
53.27 53.28 1.7182 1 7 1 21 20 36 

54.28 54.28 1.6887 2 2 0 0 1 0 
54.58 54.58 1.6800 1 1 2 5 5 9 
57.04 57.10 1.6134 0 10 0 4 17 8 
57.1 1 1.6115 1 3 2 17 32 
57.91 58.06 1.5911 1 9 0 0 2 0 

58.05 1.5876 2 4 0 2 3 
58.71 58.70 1.5714 0 6 2 1 1 1 
59.68 59.68 1.5480 2 2 1 0 0 1 
61.96 61.96 1.4965 1 5 2 5 4 10 
63.12 63.26 1.4718 1 9 1 2 15 4 

63.25 1.4690 2 4 1 16 35 
64.02 64.02 1.4531 2 6 0 1 1 1 
66.94 66.94 1.3968 0 8 2 9 8 21 
68.86 68.86 1.3624 1 7 2 13 1 1  32 
68.97 1.3605 2 6 1 2 4 

69.58 69.58 1.3500 1 1 1  Q 1 1 3 
69.91 69.90 1.3445 0 12 0 2 2 4 
71.92 71.92 1.3118 2 8 0 7 6 17 
73.40 73.40 1.2889 2 0 2 1 1  9 30 
74.35 74.34 1.2748 1 1 1  1 12 10 35 

74.49 1.2728 2 2 2 0 0 
74.67 74.56 1.2701 0 12 1 1 6 2 
76.63 76.64 1.2424 2 8 1 3 3 10 
76.84 76.84 1.2396 0 10 2 3 4 8 
~7.50 77.58 1 . ~ 9 6  o 4 3 4 4 12 

77.72 77.72 1.2277 2 4 2 1 2 3 
79.40 79.40 1.2059 1 1 3 6 5 18 

81.59 1.1790 2 10 0 2 7 
82.89 82.90 1.1638 0 6 3 0 0 1 

81.52 81.50 1.1798 1 3 3 2 3 5 

83.02 83.02 1.1623 2 6 2 0 1 2 
84.25 84.26 1.1484 3 1 0 0 0 1 
85.73 85.72 1.1324 1 5 3 0 0 1 
86.35 86.34 1.1258 3 3 0 2 2 7 
87.08 87.08 1.1182 1 13 1 0 0 1 

88.14 88.14 1.1075 1 1 1  2 1 1 4 

88.45 1.1044 0 12 2 2 6 
88.79 88.78 1.1010 3 1 1 4 4 15 

88.43 a8.a  1.1046 o 14 1 2 4 a 



‘]Table D.7. Simulated X-ray powder pattern for S~O.~CW.$~U@ 

87.07 87.08 1.1 183 3 3 0 2 2 7 
87.40 87.34 1.1150 1 13 1 0 1 1 

88.45 88.46 1.1044 1 11 2 1 1 4 

88.71 1.1018 0 12 2 1 5 
89.53 89.52 1.0939 3 1 1 4 3 14 

~ 

88.70 88.72 i.1019 o 14 1 2 3 7 

28 PEAK d h k P I(INT)I(PK)I(BS) 

10.99 11.00 8.047 0 2 0 14 17 5 
22.07 22.08 4.024 0 4 0 14 16 8 
25.55 25.56 3.484 0 2 1 1 1 0 
26.55 26.56 3.355 1 1 0 41 44 29 
30.92 30.92 2.890 1 3 0 55 57 47 

32.09 32.10 2.787 0 4 1 57 59 51 

35.40 35.40 2.534 1 1 1 100 100 100 
38.32 38.32 2.347 1 5 0 11 11 12 
38.88 38.88 2.314 1 3 1 18 18 20 

33.38 33.38 2.682 o 6 o 2 2 2 

40.92 40.92 2.204 0 6 1 6 5 7 

45.16 45.14 2.006 1 5 1 3 16 3 
46.98 46.98 1.9324 0 0 2 31 30 45 
47.57 47.58 1.9099 1 7 0 27 26 40 

45.03 45.02 2.012 o a o 22 21 30 

48.40 48.40 1.8790 0 2 2 1 1 1 

52.49 52.50 1.7420 0 4 2 2 2 4 
53.38 53.48 1.7151 2 0 0 19 29 34 
53.47 1.7122 1 7 1 20 35 

51.15 51.14 1.7845 o 8 I 7 6 11 

54.67 54.78 1.6774 2 2 0 0 6 1 
54.78 1.6745 1 1 2 6 11 
57.19 57.32 1.6095 0 10 0 5 17 9 
57.31 1.6064 1 3 2 16 31 
58.13 58.12 1.5857 1 9 0 0 1 1 

58.45 58.44 1.5777 2 4 0 1 1 3 
58.85 58.84 1.5679 0 6 2 0 1 1 
60.08 60.08 1.5387 2 2 1 0 0 0 
62.17 62.18 1.4919 1 5 2 5 4 10 
63.35 63.36 1.4670 1 9 1 2 2 5 

63.65 63.66 1.4607 2 4 1 16 14 35 
64.43 64.42 1.4450 2 6 0 0 0 1 
67.11 67.10 1.3937 0 8 2 9 8 22 
69.09 69.10 1.3584 1 7 2 13 11 33 
69.38 69.28 1.3535 2 6 1 2 7 5 

69.83 89.84 1.3458 1 11 0 1 1 3 
70.11 70.10 1.3412 0 12 0 2 2 4 
72.34 72.34 1.3052 2 8 0 7 6 18 
73.81 73.82 1.2827 2 0 2 11 9 30 
74.61 74.62 1.2710 1 11 1 12 11 35 

I 

74.88 74.84 1.2671 0 12 1 1 6 2 
74.90 1.2668 2 2 2 0 1 

77.06 1.2366 2 8 1 3 9 
77.78 77.78 1.2269 0 4 3 4 4 12 

n . 0 5  97.06 1.2367 o i o  2 3 5 a 
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Table D.8. Simulated X-ray powder pattern for Sr0.3Cao~CuO2 

29 PEAK d h k CI(INTI(PK)I(DS) 

11.01 11.02 8.028 0 2 0 20 25 7 
22.13 22.14 4.014 0 4 0 14 15 8 
25.60 25.62 3.476 0 2 1 0 0 0 
26.73 26.74 3.332 1 1 0 48 52 35 
31.10 31.10 2.874 1 3 0 54 55 46 

32.16 32.16 2.781 0 4 1 58 59 51 
33.46 33.46 2.676 0 6 0 1 2 1 
35.58 35.58 2.521 1 1 1 100 100 100 
38.50 38.50 2.337 1 5 0 1 1  1 1  12 
39.06 39.06 2.304 1 3 1 20 20 22 

41.02 41.02 2.199 0 6 1 6 6 7 
45.14 45.14 2.007 0 8 0 23 22 31 
45.34 45.24 1.9984 1 5 1 2 15 2 
47.09 47.10 1.9284 0 0 2 32 30 47 
47.n 47.78 1.9025 1 7 0 28 26 41 

48.51 48.52 1.8750 0 2 2 1 1 1 
51.28 51.28 1.7803 0 8 1 6 6 10 
52.61 52.62 1.7382 0 4 2 2 2 4 
53.68 53.68 1.7062 1 7 1 20 23 34 
53.78 53.78 1.7032 2 0 0 20 28 34 

54.97 54.98 1.6690 1 1 2 8 7 13 
55.08 1.6661 2 2 0 1 1 
57.34 57.36 1.6055 0 10 0 5 6 9 
57.51 57.50 1.6013 1 3 2 16 16 30 
58.34 58.34 1.5803 1 9 0 1 1 1 

58.85 58.86 1.5679 2 4 0 1 1 3 
58.99 59.00 1.5645 0 6 2 0 1 1 
62.39 62.38 1.4873 1 5 2 5 4 10 
63.57 63.58 1.4623 1 9 1 2 2 5 
64.06 64.06 1.4524 2 4 1 16 14 35 

20 PEAK d h k II(INT)I(PK)I(DS) - 

64.84 64.84 1.4368 2 6 0 0 0 1 

69.33 69.32 1.3543 1 7 2 14 1 1  34 
69.79 69.80 1.3464 2 6 1 2 2 5 
70.08 70.08 1.3416 1 1 1  Q 1 2 3 

67.28 67.28 1.3905 o 8 z io a 23 

70.30 70.30 1.3379 0 12 0 1 2 4 
72.77 72.76 1.2986 2 8 0 7 6 19 
74.23 74.24 1.2766 2 0 2 11 9 30 
74.88 74.88 1.2671 1 1 1  1 13 1 1  35 
75.09 75.10 1.2640 0 12 1 1 7 3 

75.32 1.2607 2 2 2 0 1 
77.26 n.26 1.2338 0 10 2 3 3 9 
77.50 77.50 1.2307 2 8 1 3 4 8 
77.98 77.98 1.2243 0 4 3 4 4 12 
78.13 78.20 1.2223 1 9 2 0 2 1 

78.57 78.58 1.2165 2 4 2 1 1 3 
79.92 79.92 1.1994 1 1 3 6 5 17 
82.05 82.06 1.1735 1 3 3 2 2 6 
82.50 82.50 1.1683 2 10 0 2 2 7 
83.33 83.32 1.1588 0 6 3 1 0 2 

83.91 83.92 1.1522 2 6 2 0 0 1 
85.70 85.70 1.1326 3 1 0 1 0 2 
86.30 86.30 1.1264 1 5 3 0 0 0 
87.71 87.82 1.1118 1 13 1 0 2 0 
87.82 1.1107 3 3 a 2 7 

88.77 88.78 1.1013 1 11 2 1 1 4 
88.97 88.98 1.0993 0 12 2 1 3 5 
88.98 1.0992 0 14 1 2 7 
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59.07 1.5627 0 6 2 0 0 
62.49 62.50 1.4850 1 5 2 5 4 10 
62.71 62.66 1.4804 0 10 1 0 3 0 
63.69 63.70 1.4599 1 9 1 2 2 5 
64.26 64.26 1.4483 2 4 1 16 14 34 

Table D.9. Simulated X-ray powder pattern for Sro.25Cag.75CuO2 

89.11 89.12 1.0980 0 12 2 1 3 5 
89.11 1.0979 0 14 I 2 7 

26.82 26.84 3.321 1 1 0 53 57 38 
31.19 31.20 2.865 1 3 0 53 55 45 
32.20 32.20 2.778 0 4 1 58 60 51 

65.05 65.04 1.4327 2 6 0 0 0 0 
67.37 67.36 1.3889 0 8 2 10 9 23 
69.45 69.44 1.3523 1 7 2 14 12 34 
70.60 70.00 1.3429 2 6 1 2 2 5 
70.21 70.20 1.3395 1 11 0 1 2 3 

33.50 33.50 2.673 0 6 0 1 1 1 
35.66 35.66 2.515 1 1 1 100 100 100 
38.59 38.68 2.331 1 5 0 11 11 12 
39.15 39.16 2.299 1 3 1 21 21 23 
41.07 41.08 2.196 0 6 1 6 6 8 

45.20 45.20 2.004 0 8 0 24 23 32 
45.44 45.30 1.9945 1 5 1 1 15 2 
47.14 47.14 1.9263 0 0 2 33 32 47 
47.87 47.36 1.8988 1 7 0 29 27 42 
43.57 48.56 1.8730 0 2 2 1 1 2 

51.34 51.34 1.7782 0 8 1 6 6 10 
52.67 52.68 1.7363 0 4 2 2 2 3 
53.78 53.78 1.7032 1 7 1 20 20 34 
53.98 53.98 1.6973 2 0 0 20 24 34 
55.07 55-08 1.6663 1 1 2 8 8 15 

76.40 70.40 1.3363 0 12 0 1 2 4 
72.98 72.98 1.2953 2 8 0 7 6 19 
74.44 74.44 1.2735 2 0 2 11 10 30 
75.01 75.02 1.2652 1 11 1 13 11 34 
75.20 75.22 1.2625 0 12 1 1 7 3 

75.54 1.2577 2 2 2 0 1 
77.37 77.36 1.2324 0 10 2 3 3 9 
4 . 7 2  77.72 1.2277 2 8 1 3 3 8 
78.08 78.08 1.2230 0 4 3 4 4 12 
78.27 78.30 1.2205 1 9 2 0 2 1 

78.79 78.80 1.2137 2 4 2 1 1 3 
80.05 80.04 1.1978 1 1 3 6 5 17 
82.19 82.18 !.1719 1 3 3 2 2 6 
82.73 82.74 1.1656 2 10 0 2 2 7 
83.44 83.44 1.1575 0 6 3 1 1 2 

55.28 55.22 1.6605 2 2 0 1 5 1 
57.42 57.42 1.6035 0 10 0 5 6 9 

57.61 57.60 1.5987 1 3 2 16 16 29 
58.45 58.46 1.5776 1 9 0 1 1 2 
59.06 59.06 1.5629 2 4 0 1 1 3 

84.14 84.14 1.1496 2 6 2 0 0 1 
86.07 86.08 1.1287 3 1 0 1 0 2 
87.87 87.88 1.1101 1 13 1 0 0 0 
88.19 88.20 1.1070 3 3 0 2 2 6 
88.92 83.94 1.0997 1 11 2 1 1 4 
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47.03 47.04 1.9305 2 0 0 37 34 51 

57.53 5‘~.58 1.5998 o CI 2 9 a i s  

1.7267 2 1 0 1 0 1 
55.55 55.56 1.6530 2 0 1 4 3 7 

60.92 60.92 1.5196 2 1 1 37 33 75 

‘Table E. 1. Simulated X-ray powder pattern for tag. 14sro.86cuo2 

20 PEAK d h k B I(INT)I(PK)I(DS) 1 1  28 PEAK d h k P I(INT)I(PK)I(DS) 

78.23 78.24 1.2210 3 1 o 5 4 14 

84.95 84.94 1.1407 3 1 1 o o o 

80.35 80.34 1.1940 3 0 1 7 6 22 
82.05 82.08 1.1735 2 1 2 0 0 1 

23.02 23.02 3.861 1 0 0 2 2 1 
27.86 27.88 3.200 0 0 1 1 1  1 1  El 
32.38 32.78 2.730 1 1 0 31 32 27 
36.44 36.44 2.464 1 0 1 100 100 100 
43.54 43.54 2.077 1 1 1 1 1 2 

62.83 62.82 1.4779 1 0 2 0 0 1 
67.85 67.84 1.3803 1 1 2 8 7 18 
68.70 68.70 1.3651 2 2 0 9 8 22 
75.69 75.68 1.2556 2 2 1 1 1 3 
77.42 77.42 1.2318 2 0 2 12 10 34 
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APPENDIX F: (Ca,Sr)CuzO3 
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Table F. 1. Simulated X-ray powder pattern for CaCu2Q3 Model I 

28 PEAK d h k 0 I(INT)I(PK)I(DS) 1 1  
17.83 17.84 4.971 2 0 0 6 7 3 
23.56 23.56 3.773 1 1 0 6 7 4 
25.73 25.74 3.459 0 0 1 16 17 10 
27.28 27.28 3.267 1 0 1 22 23 15 
31.48 31.48 2.839 2 o 1 62 63 51 

33.96 33.96 2.638 0 1 1 88 91 79 
34.85 34.86 2.572 3 1 0 72 74 66 
35.17 35.16 2.550 1 1 1 14 18 13 
38.11 36.12 2.486 4 0 0 1 1 1 
37.56 37.56 2.393 3 0 1 100 100 100 

38.61 38.60 2,330 2 1 1 0 1 0 
43.83 43.84 2.864 3 1 1 4 5 5 
44.39 44.38 2.039 0 2 0 54 52 67 
44.87 44.88 2.098 4 Q 1 16 17 20 
48.19 48.20 1.8867 2 2 o 1 1 1 

51.06 51.06 1.7873 5 1 0 0 0 0 
52.01 52.02 1.7567 0 2 1 3 3 4 
52.88 52.90 1.7299 1 2 1 3 5 5 
52.90 1.7295 0 0 2 2 3 
53.08 53.04 1.7239 5 0 1 2 4 3 

53.75 53.76 1.7039 1 0 2 1 1  10 17 
55.40 55.42 1.6570 6 0 0 21 30 34 
55.43 1.6563 2 2 1 13 22 

57.86 57.88 1.5923 0 1 2 1 1 1 
56.27 56.28 1.6335 2 Q 2 1 1 1 

58.04 58.04 is879 5 1 1 2 2 4 
58.50 58.50 1.5766 4 2 o o o 0 

58.67 58.68 1.5722 1 1 2 0 1 1 
59.51 59.52 1.5521 3 2 1 31 27 56 
60.32 60.32 1.5333 3 0 2 8 7 14 

61.06 61.06 1.5164 2 1 2 1 1  10 21 
62.06 62.06 1.4944 6 0 1 1 1 2 
64.92 64.94 1.4352 3 1 2 4 8 7 
64.95 1.4346 4 2 1 6 12 
65.72 65.72 1.4196 4 0 2 0 0 1 

20 PEAK 

66.59 66.60 
69.76 70.14 
70.10 
70.1 3 
71.46 71.46 

d h k C I(INT)I(PK)I(DS) 

1.4032 6 1 1 13 1 1  27 
1.3470 1 3 0 0 6 0 
1.3413 7 1 0 0 0 
1.3407 4 1 2 7 15 
1.3190 0 2 2 1 1 2 

71.62 71.64 
71.79 71.80 
72.19 72.20 

73.60 73.60 

74.34 74.34 
75.00 75.00 
75.53 75.52 
75.71 75.74 
76.04 76.04 

77.89 77.88 

81.33 81.34 

79.44 79.44 
80.15 80.16 

82.39 82.40 

82.77 82.S4 
83.84 83.84 

86.60 86.60 
84.28 84.28 

87.94 87.94 

1.3165 5 2 1 1 1 2 
1.3138 7 0 1 0 1 1 
1.3076 1 2 2 6 5 13 
1.3049 5 0 2 3 5 7 
1.2860 S 2 0 1 1  9 26 

1.2749 2 2 2 0 0 1 
1.2653 0 3 1 4 3 9 
1.2578 3 3 0 4 3 9 
1.2552 1 3 1 1 2 2 
1.2506 7 1 1 1 1 2 

1.2255 3 2 2 4 3 1 1  
1.2054 6 2 1 1 1 2 
1.1965 6 0 2 1 0 1 
1.1821 3 3 1 0 0 1 
1.1696 8 0 1 1 1 3 

1.1651 4 2 2 0 1 1 
1.1530 0 0 3 1 1 2 
1.1481 6 1 2 0 0 1 
1.1232 2 0 3 2 1 5 
1.1095 0 1 3 6 0 0 

88-44 88.62 1.1045 7 2 1 o 1 1 

88.98 88.98 1.0992 5 2 2 2 2 7 
88.63 1.1027 1 1 3 2 5 

89.14 89.14 1.0976 7 0 2 1 1 3 
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Table F.2. Simulated X-ray powder pattern for CaCu203 Model 2 

28 PEAK d h k P I(INT)I(PK)I(DS) 11 29 PEAK d h k P I(INT)I(PK)I(DS) 

17.83 17.84 4.971 2 0 0 6 6 3 
23.56 23.56 3.n3 1 1 0 4 4 2 
25.73 25.74 3.459 0 0 1 12 14 8 
27.28 27.28 3.267 1 0 1 22 24 16 
31.48 31.48 2.839 2 0 1 58 59 47 

33.96 33.96 2.638 0 1 1 73 75 65 
34.85 34.86 2.572 3 1 0 69 72 64 
35.17 35.16 2.550 1 1 1 17 21 15 
36.11 36.12 2.486 4 0 0 1 1 0 
37.56 37.56 2.393 3 0 1 1M) 100 100 

43.83 43.84 2.064 3 1 1 8 8 10 
44.39 44.38 2.039 0 2 0 53 50 65 
44.87 44.88 2.018 4 0 1 15 15 18 
48.19 48.20 1.8867 2 2 0 1 1 1 
50.40 50.40 1.8090 4 1 1 0 0 1 

51.06 51.06 1.7873 5 1 0 1 1 2 
52.01 52.02 1.7567 0 2 1 2 2 4 
52.88 52.90 1.7299 1 2 1 3 5 5 
52.90 1.7295 0 0 2 2 3 
53.08 53.04 1.7239 5 0 1 2 4 3 

53.75 53.76 1.7039 1 0 2 10 9 16 
55.40 55.42 1.6570 6 0 0 20 29 33 
55.43 1.6563 2 2 1 13 21 
56.27 56.28 1.6335 2 0 2 1 1 1 
57.86 57.88 1.5923 0 1 2 1 1 2 

58.04 58.04 1.5879 5 1 1 4 4 7 
58.50 58.48 1.5766 4 2 0 0 0 0 
59.51 59.52 1.5521 3 2 1 31 27 55 
60.32 60.32 1.5333 3 0 2 7 7 14 
61.06 61.06 1.5164 2 1 2 14 12 25 

62.06 62.06 1.4944 6 0 1 1 1 2 
64.92 64.94 1.4352 3 1 2 1 6 3 
64.95 1.4346 4 2 1 6 1 1  
65.72 65.72 1.4196 4 0 2 0 0 1 
66.59 66.60 1.4032 6 1 1 1 1  10 23 

70.13 70.14 1.3407 4 1 2 6 5 13 
71.46 71.46 1.3190 0 2 2 1 1 2 
71.62 71.64 1.3165 5 2 1 1 1 2 
71.79 71.82 1.3138 7 0 1 0 1 1 
72.19 72.20 1.3076 1 2 2 5 5 13 

72.36 72.38 1.3049 5 0 2 3 5 7 
73.60 73.60 1.2860 6 2 0 10 9 25 
74.34 74.34 1.2749 2 2 2 0 0 1 
75.00 75.00 1.2653 0 3 1 3 3 8 
75.53 75.52 1.2578 3 3 0 4 3 9 

75.71 75.74 1.2552 1 3 1 1 2 2 
76.04 76.04 1.2506 7 1 1 1 1 2 

79.44 79.44 1.2054 6 2 1 1 0 2 
80.15 80.16 1.1965 6 0 2 1 0 2 

81.33 81.34 1.1821 3 3 1 0 0 1 
82.39 82.40 1.1696 8 0 1 1 1 3 

83.84 83.84 1.1530 0 0 3 1 1 2 
84.28 84.28 1,1481 6 1 2 0 0 1 

86.60 86.60 1.1232 2 0 3 2 1 5 
87.94 87.94 1.1095 0 1 3 1 0 2 
88.44 88.62 1.1045 7 2 1 0 1 0 
88.63 1.1027 1 1 3 1 4 

77.89 77.88 1.2255 3 2 2 4 3 IO 

82.77 82.64 1 . m ~  4 2 2 o 1 1 

88.98 88.98 1.0992 5 2 2 2 2 7 

89.14 89.14 1.0976 7 0 2 1 1 3 
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Table F.3. Simulated X-ray powder pattern for CaCu203 Model 3 

1.4346 4 2 1 3 5 

33.96 33.96 2.638 o 1 1 39 40 35 
34.85 34.86 2.572 3 1 0 53 55 48 
35.17 35.18 2.550 1 1 1 34 37 3'1 

37.56 37.56 2.393 3 0 1 100 100 100 
36.11 36.12 2.486 4 0 o 1 2 1 

38.61 38.60 2.330 2 1 1 2 2 2 
43.83 43.84 2.064 3 1 1 0 1 0 
44.39 44.38 2.039 0 2 0 40 38 49 
44.84 44.88 2,018 4 0 1 6 7 7 
48.19 48.20 1.8869' 2 2 8 0 0 0 

50.40 50.40 1.8090 4 1 1 0 0 1 
51.06 51.06 1.7833 5 1 8 0 0 1 
52.01 52.02 1.7567 0 2 1 4 3 6 
52.88 52.90 1.7299 1 2 1 I 3 1 
52.90 1.7295 0 0 2 2 3 

53.08 53.02 1.7239 5 0 1 0 2 0 
53.75 53.76 1.7039 1 0 2 8 7 12 
55"40 55.42 1.6570 6 0 0 15 17 25 
55.43 1.6563 2 2 1 5 7 
56.27 56.28 1.6335 2 0 2 1 1 1 

57.86 58.04 1.5923 0 1 2 1 5 1 
58.04 1.5879 5 1 1 5 9 
58.50 58.50 1.5766 4 2 0 0 1 1 
58.67 58.66 1.5722 1 1 2 0 1 0 
59.51 59.52 1.5521 3 2 1 30 26 53 

65.72 65.72 1.4196 4 0 2 0 0 1 
66.59 66.60 1.4032 6 1 1 7 6 14 
70,13 70.14 1.3407 4 1 2 5 4 1 1  

1.3190 o 2 2 1 1 2 
71.62 71.66 1.3165 5 2 1 0 1 0 

71.79 1.3138 7 0 1 8 0 
72.19 72.26 1.3876 1 2 2 4 4 9 
72.36 72.38 1.3049 5 8 2 2 3 4 
73.60 73.6Q 1.2860 6 2 0 8 7 19 
74.34 74.34 1.2749 2 2 2 0 0 1 

75.80 75.00 1.2653 0 3 1 2 2 5 
75.53 75.54 1.2578 3 3 0 3 3 7 
75.71 75.74 1.2552 1 3 1 1 2 3 
76.04 76.04 1.2506 7 1 1 1 1 3 
4 . 8 9  77.88 1.2255 3 2 2 3 2 7 

79.44 79.44 1.2854 6 2 1 1 1 2 

82.39 82.40 1.1696 8 0 1 0 0 1 
82.77 82.76 1.1651 4 2 2 0 0 1 

80.15 80.16 1.1965 s o 2 1 i 2 

83.84 83.84 1.1530 o o 3 1 1 z 

84.28 84.28 1.1481 6 1 2 0 0 0 
86.60 86.60 1.1232 2 0 3 1 1 3 
88.63 88.62 1.1027 1 1 3 1 1 4 

89.14 89.14 1.0976 7 0 2 1 1 3 
88.98 88.98 1.0992 5 2 2 1 2 4 
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Table F.4. Simulated X-ray powder pattern for CaCu203 Model 4 

17.83 17.84 4.971 2 0 0 4 4 2 
23.56 23.56 3.i73 1 1 0 4 5 3 
25.73 25.74 3.459 0 0 3 29 32 19 
27.28 27.28 3.267 1 0 1 4 4 3 
31.48 31.48 2.839 2 0 1 20 20 16 

33.96 33.96 2.638 0 1 1 42 44 38 
34.85 34.86 2.572 3 1 0 54 56 49 
35.17 35.18 2.550 1 1 1 34 37 31 
36.11 36.12 2.486 4 0 0 1 1 1 
37.56 37.56 2.393 3 0 1 100 100 100 

38.61 38.60 2.330 2 1 1 1 2 2 
43.83 44.38 2.064 3 1 1 0 39 0 
44.39 2.039 0 2 0 41 50 
44.87 44.88 2.018 4 0 1 6 7 8 
48.19 48.20 1.8867 2 2 0 0 0 1 

50.40 50.40 1.8090 4 1 1 1 1 1 
51.06 51.06 1.7873 5 1 0 0 0 0 
52.01 52.02 1.7567 0 2 1 4 4 6 
52.88 52.90 1.7299 1 2 1 1 3 1 
52.90 1.7295 0 0 2 2 3 

53.08 53.04 1.7239 5 0 1 0 2 1 
53.75 53.76 1.7039 1 0 2 8 7 13 
55.40 55.42 1.6570 6 0 0 16 18 26 
55.43 1.6563 2 2 1 5 8 
56.27 56.28 1.6335 2 0 2 0 1 1 

57.86 58.04 1.5923 0 1 2 0 4 1 
58.04 1.5879 5 1 1 4 8 
58.50 58.50 1.5766 4 2 0 0 1 0 
58.67 58.66 1.5722 1 1 2 0 1 0 
59.51 59.52 1.5521 3 2 1 30 26 54 

65.72 65.72 1.4196 4 0 2 0 0 0 
66.59 66.60 1.4032 6 1 1 7 6 15 
70.10 70.14 1.3413 7 1 I) 0 4 0 
70.1 3 1.3407 4 1 2 5 1 1  
71.46 71.46 1.3190 0 2 2 1 1 2 

71.62 71.66 1.3165 5 2 1 0 1 0 
71.79 1.3138 7 0 1 0 0 
72.19 72.20 1.3076 1 2 2 4 4 10 
72.36 72.38 1.3049 5 0 2 2 4 5 
73.60 73.60 1.2860 6 2 0 8 7 20 

74.34 74.34 1.2749 2 2 2 0 0 1 
75.00 75.00 1.2653 0 3 1 2 2 5 
75.53 75.54 1.2578 3 3 0 3 3 7 
75.71 75.74 1.2552 1 3 1 1 2 3 
76.04 76.04 1.2506 7 1 1 1 2 4 

T7.89 77.88 1.2255 3 2 2 3 3 8 
79.44 79.44 1.2054 6 2 I 1 1 3 
80.15 80.16 1.1965 6 0 2 1 0 1 
82.39 82.40 1.1696 8 0 1 0 0 1 
82.77 82.76 1.1651 4 2 2 0 0 0 

I 

83.84 83.84 1.1530 0 0 3 1 1 2 
84.28 84.28 1.1481 6 1 2 0 0 0 
86.60 86.60 1.1232 2 0 3 1 1 3 
88.63 88.62 1.1027 1 1 3 1 1 5 
88.98 88.98 1.0992 5 2 2 2 2 5 

89.14 89.14 1.0976 7 0 2 1 1 3 

60.32 60.32 1.5333 3 0 2 6 6 1 1  
61.06 61.06 1.5164 2 1 2 9 8 17 
62.06 62.06 1.4944 6 0 1 2 2 3 
64.92 64.94 1.4352 3 1 2 2 4 4 
64.95 1.4346 4 2 1 3 5 
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APPENDIX G :  (Ca,Sr)CuzOz 
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Table G.l. Simulated X-ray powder pattern for SrCu202 

28 PEAK d h k P I(INT)I(PK)I(DS) 

18.55 18.56 4.779 1 Q 1 19 21 11 
29.37 29.38 3.039 1 I 2 100 100 100 

32.72 32.72 2.734 2 0 0 36 35 41 
37.62 37.62 2.389 2 0 2 50 51 68 

31.82 31.82 2,810 I o 3 52 51 57 

37.88 37.88 2.373 2 1 1 65 66 90 
46.29 46.38 1.9597 2 1 3 1 1 2 
49.23 49.24 1.8494 1 0 5 15 13 30 
49.636 49.86 1.8274 2 0 4 17 15 3% 
5Q.90 50.90 1.7924 3 ? ( 9 0 1  

56.35 56.36 1.6313 3 1 2 22 ’119 5% 

60.37 60.40 1.5369 2 1 5 0 1 I 

60.93 60.92 1.5194 2 2 4 35 30 94 
61.43 61.44 1.5080 1 1 6 8 8 21 

57.84 57.84 1.5929 3 o 3 9 p1 22 

61.84 61.84 1.4991 3 2 1 14 13 39 
66.50 66.563 1.4050 2 0 6 7 6 21 
68.06 68.08 1.3764 3 2 3 0 0 0 
68.58 68.58 1.3672 4 Q 0 11 9 36 
70.39 70.38 1.3365 3 0 5 5 4 15 

76.31 76.32 6.2469 3 3 2 3 3 13 
77.59 77.60 1.2294 4 1 3 7 6 25 
77.68 1.2283 0 8 8 4 13 
78.08 78.08 1.2229 4 2 Q 3 3 12 
78.50 78.50 1.2175 2 1 7 S 5 25 

80.75 80.76 1.1891 3 1 6 6 5 23 
80.95 80.96 1.1867 4 2 2 7 7 26 
86.87 86.86 1.1204 2 0 0 2 2 10 
88.96 68.96 1.#994 4 1 5 4 3 20 
89.44 89.44 1.0948 4 2 4 4 3 20 
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