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 Y2O3

 Linear Fit of Sheet3 B"Y2O3"

Eg=5.71 eV

Equation y = a + b*x

Plot Y\-(2)O\-(3)

Weight No Weighting

Intercept -15.60416 ± 0.1833

Slope 2.72916 ± 0.03103

Adj. R-Square 0.99871
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XS Ia-3(100%)

LP 10.57291 Å

CS 139.8 nm

ICSD 23811

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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XS Ia-3(100%)

LP 10.89494 Å

CS 159.2 nm

ICSD 8439

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Sm2O3

 Linear Fit of Sheet3 F"Sm2O3"

Equation y = a + b*x

Plot Sm\-(2)O\-(3)

Weight No Weighting

Intercept -15.25924 ± 0.33123

Slope 3.17123 ± 0.06675

Adj. R-Square 0.99383

Eg=4.81 eV
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2q

XS P63/m(100%)

LP a=6.49999, c=3.84036 Å

CS 151.4 nm

ICSD 31584

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 La(OH)3

 Linear Fit of Sheet3 J"La(OH)3"

Equation y = a + b*x

Plot La(OH)\-(3)

Weight No Weighting

Intercept -5.15013 ± 0.07465

Slope 0.99017 ± 0.01406

Adj. R-Square 0.99899

Eg=5.20 eV
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XS Fm-3m(100%)

LP 5.38825 Å

CS 150.2 nm

ICSD 72155

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 CeO2

 Linear Fit of Sheet3 D"CeO2"

Eg=3.37 eV

Equation y = a + b*x

Plot CeO\-(2)

Weight No Weighting

Intercept -1.86145 ± 0.03949

Slope 0.55094 ± 0.01106

Adj. R-Square 0.99319
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LP 5.44705 Å

CS 180.4 nm

ICSD 28786

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 PrO2

 Linear Fit of Sheet3 H"PrO2"

Equation y = a + b*x

Plot PrO\-(2)

Weight No Weighting

Intercept -0.7686 ± 0.02229

Slope 0.3173 ± 0.00664

Adj. R-Square 0.98278

Eg=2.46 eV
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Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 6

 Linear Fit of Sheet3 L"6"

Equation y = a + b*x

Plot 6

Weight No Weighting

Intercept -10.98417 ± 0.41781

Slope 2.20642 ± 0.08185

Adj. R-Square 0.98373

Eg=4.97 eV
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2q

XS Fm-3m(38%), P-3m1(35.6%), P63/m(17.8%), P4/nmm(8.5%)

LP *5.75345 Å

CS *104 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 7

 Linear Fit of Sheet3 T"7"

Equation y = a + b*x

Plot 7

Weight No Weighting

Intercept -5.55799 ± 0.06891

Slope 1.14937 ± 0.01375

Adj. R-Square 0.99786

Eg=4.83 eV
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XS Fm-3m(95.1%),P321 (4.9%) 

LP *5.51203  Å

CS *67.5 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 Z"8"

Equation y = a + b*x

Plot 8

Weight No Weighting

Intercept -3.01963 ± 0.02413

Slope 0.93238 ± 0.00701

Adj. R-Square 0.99825

Eg=3.23 eV
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2q

XS Fm-3m (100%)

LP 5.39365 Å

CS 109.1 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 AD"8"

Equation y = a + b*x

Plot 9

Weight No Weighting

Intercept -1.21484 ± 0.01572

Slope 0.64122 ± 0.00743

Adj. R-Square 0.99226

Eg=1.88 eV
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XS Fm-3m (95.2%), Fm-3m (3.7%)-Y, Fm-3m (1.1%)-Ce  

LP *5.53764 Å

CS *102.9 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 AB"10"

Equation y = a + b*x

Plot 10

Weight No Weighting

Intercept -0.61991 ± 0.00189

Slope 0.31049 ± 7.36632E-4

Adj. R-Square 0.999

Eg=1.99 eV
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XS Fm-3m (65.1%), P4/nmm(29%), P63/mmc(5.9%)

LP *10.90395 Å

CS *125.3 nm
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 11

 Linear Fit of Sheet3 N"11"

Equation y = a + b*x

Plot 11

Weight No Weighting

Intercept -0.32435 ± 0.01506

Slope 0.06402 ± 0.0029

Adj. R-Square 0.9878

Eg=5.06 eV
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 12

 Linear Fit of Sheet3 R"12"

Equation y = a + b*x

Plot 12

Weight No Weighting

Intercept -0.64415 ± 0.00237

Slope 0.3197 ± 9.31615E-4

Adj. R-Square 0.99888

Eg=2.00 eV
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 Linear Fit of Sheet3 X"13"

Equation y = a + b*x

Plot 13

Weight No Weighting

Intercept -1.03692 ± 0.00457

Slope 0.51109 ± 0.00175

Adj. R-Square 0.99805

Eg=2.02 eV
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CS 110.5 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 14

 Linear Fit of Sheet3 V"14"

Equation y = a + b*x

Plot 14

Weight No Weighting

Intercept -3.44189 ± 0.04202

Slope 1.0384 ± 0.01207

Adj. R-Square 0.99663

Eg=3.31 eV
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 Linear Fit of Sheet3 P"15"

Eg=3.30 eV

Equation y = a + b*x

Plot 15

Weight No Weighting

Intercept -3.19485 ± 0.03875

Slope 0.96834 ± 0.01108

Adj. R-Square 0.99557
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XS Ia-3(99%), P4/nmm(1%)

LP *11.01371 Å

CS *88.4 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 BP"16"

Eg=2.01 eV

Equation y = a + b*x

Plot 16

Weight No Weighting

Intercept -1.15768 ± 0.00388

Slope 0.57453 ± 0.0015

Adj. R-Square 0.99872
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Sample 17
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Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 FL"17"

Eg=1.84 eV

Equation y = a + b*x

Plot 17

Weight No Weighting

Intercept -0.41171 ± 0.00397

Slope 0.22106 ± 0.00181

Adj. R-Square 0.99423
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Sample 18
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LP 5.38385 Å

CS 88.1 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 EJ"18"

Equation y = a + b*x

Plot 18

Weight No Weighting

Intercept -0.54277 ± 0.00255

Slope 0.28254 ± 0.00106

Adj. R-Square 0.99811

Eg=1.92 eV
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CS 77.5 nm
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 Linear Fit of Sheet3 CL"19"

Equation y = a + b*x

Plot 19

Weight No Weighting

Intercept -3.0976 ± 0.01561

Slope 0.9399 ± 0.00439

Adj. R-Square 0.99913

Eg=3.29 eV
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Sample 20
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 Linear Fit of Sheet3 DH"20"

Equation y = a + b*x

Plot 20

Weight No Weighting

Intercept -3.23089 ± 0.02127

Slope 0.97817 ± 0.00601

Adj. R-Square 0.99876

Eg=3.30 eV
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 Linear Fit of Sheet3 AT"21"

Equation y = a + b*x

Plot 21

Weight No Weighting

Intercept -0.69845 ± 0.00447

Slope 0.33188 ± 0.00162

Adj. R-Square 0.99628

Eg=2.04 eV
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LP *10.84606 Å

CS *86.7 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 22

 Linear Fit of Sheet3 J"22"

Eg=5.01 eV

Equation y = a + b*x

Plot 22

Weight No Weighting

Intercept -0.91557 ± 0.01476

Slope 0.18243 ± 0.00285

Adj. R-Square 0.99829
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LP *5.50664 Å

CS *93.4 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 23

 Linear Fit of Sheet3 DV"23"

Equation y = a + b*x

Plot 23

Weight No Weighting

Intercept -2.64768 ± 0.02709

Slope 0.79307 ± 0.00758

Adj. R-Square 0.99663

Eg=3.33 eV
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CS 60.7 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 EX"24"

Eg=2.05 eV

Equation y = a + b*x

Plot 24

Weight No Weighting

Intercept -0.33728 ± 0.0019

Slope 0.16402 ± 7.06997E-4

Adj. R-Square 0.99711
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CS 126.4 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 X"25"

Equation y = a + b*x

Plot 25

Weight No Weighting

Intercept -0.84872 ± 0.00706

Slope 0.42594 ± 0.00307

Adj. R-Square 0.99664

Eg=1.98 eV
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 Linear Fit of Sheet3 B"26"
Equation y = a + b*x

Plot 26

Weight No Weighting

Intercept -0.78114 ± 0.00395

Slope 0.37964 ± 0.00148

Adj. R-Square 0.99808

Eg=2.03 eV
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 Linear Fit of Sheet3 CT"27"

Equation y = a + b*x

Plot 27

Weight No Weighting

Intercept -0.48543 ± 0.00185

Slope 0.24048 ± 7.2741E-4

Adj. R-Square 0.99848

Eg=2.01 eV
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 Linear Fit of Sheet3 BV"28"

Equation y = a + b*x

Plot 28

Weight No Weighting

Intercept -0.42479 ± 0.00145

Slope 0.216 ± 5.51507E-4

Adj. R-Square 0.99885

Eg=1.98 eV
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 Linear Fit of Sheet3 AX"29"

Equation y = a + b*x

Plot 29

Weight No Weighting

Intercept -0.50801 ± 0.00163

Slope 0.24561 ± 5.9293E-4

Adj. R-Square 0.99903

Eg=2.06 eV
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 Linear Fit of Sheet3 Z"30"

Equation y = a + b*x

Plot 30

Weight No Weighting

Intercept -0.31941 ± 7.60544E-4

Slope 0.14232 ± 2.7164E-4

Adj. R-Square 0.99951

Eg=2.24 eV
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 Linear Fit of Sheet3 D"31"

Equation y = a + b*x

Plot 31

Weight No Weighting

Intercept -0.6196 ± 0.00268

Slope 0.28798 ± 0.00102

Adj. R-Square 0.99843

Eg=2.15 eV
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 Linear Fit of Sheet3 F"32"

Equation y = a + b*x

Plot 32

Weight No Weighting

Intercept -0.55988 ± 0.00242

Slope 0.26443 ± 9.37516E-4

Adj. R-Square 0.99847

Eg=2.11 eV



400 600

In
te

n
s
it
y
 [

a
.u

.]

Raman shift [cm-1]

 Fit Peak 3

 Fit Peak 2

 Fit Peak 1

 Cumulative Fit Peak

 33

Sample 33

Y Sm La Ce Pr
0

10

20

30

C
h
e

m
ic

a
l 
C

o
m

p
o
s
it
io

n
 [
a

t.
 %

]

Cations

10 20 30 40 50

In
te

n
s
it
y
 [
a

.u
.]

2q

XS Fm-3m(100%)

LP 5.48187 Å

CS 71.8 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 33

 Linear Fit of Sheet3 H"33"

Equation y = a + b*x

Plot 33

Weight No Weighting

Intercept -0.7279 ± 0.00178

Slope 0.34684 ± 6.61905E-4

Adj. R-Square 0.99941

Eg=2.09 eV
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 Linear Fit of Sheet3 CV"43"

Equation y = a + b*x

Plot 34

Weight No Weighting

Intercept -0.44102 ± 0.0014

Slope 0.21853 ± 5.37607E-4

Adj. R-Square 0.99888

Eg=2.02 eV
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 Linear Fit of Sheet3 CX"44"

Equation y = a + b*x

Plot 35

Weight No Weighting

Intercept -0.60203 ± 0.00336

Slope 0.29332 ± 0.00135

Adj. R-Square 0.99734

Eg=2.05 eV
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 Linear Fit of Sheet3 CZ"45"

Equation y = a + b*x

Plot 36

Weight No Weighting

Intercept -0.56222 ± 0.00335

Slope 0.27427 ± 0.00131

Adj. R-Square 0.99677

Eg=2.04 eV
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 Linear Fit of Sheet3 BX"40"

Equation y = a + b*x

Plot 37

Weight No Weighting

Intercept -0.54407 ± 0.00282

Slope 0.27199 ± 0.00115

R-Square (COD) 0.99749

Eg=2.01 eV
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 Linear Fit of Sheet3 BZ"41"

Equation y = a + b*x

Plot 38

Weight No Weighting

Intercept -0.65714 ± 0.00431

Slope 0.32426 ± 0.00176

Adj. R-Square 0.99635

Eg=2.03 eV
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 Linear Fit of Sheet3 CB"42"

Equation y = a + b*x

Plot 39

Weight No Weighting

Intercept -0.59459 ± 0.00292

Slope 0.2884 ± 0.00114

Adj. R-Square 0.99769

Eg=2.06 eV
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 Linear Fit of Sheet3 AZ"37"

Equation y = a + b*x

Plot 40

Weight No Weighting

Intercept -0.59725 ± 0.00597

Slope 0.29611 ± 0.00236

Adj. R-Square 0.99271

Eg=2.02 eV
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 Linear Fit of Sheet3 BB"38"

Equation y = a + b*x

Plot 41

Weight No Weighting

Intercept -0.56348 ± 0.00234

Slope 0.27926 ± 8.96637E-4

Adj. R-Square 0.99846

Eg=2.02 eV
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 Linear Fit of Sheet3 BD"39"

Eg=2.04 eV

Equation y = a + b*x

Plot 42

Weight No Weighting

Intercept -0.65681 ± 0.00325

Slope 0.3212 ± 0.00129

Adj. R-Square 0.9979
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 Linear Fit of Sheet3 AB"34"

Equation y = a + b*x

Plot 43

Weight No Weighting

Intercept -0.49989 ± 0.0026

Slope 0.226 ± 9.57233E-4

Adj. R-Square 0.99826

Eg=2.21 eV
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 Linear Fit of Sheet3 AD"35"

Equation y = a + b*x

Plot 44

Weight No Weighting

Intercept -0.64643 ± 0.00288

Slope 0.29844 ± 0.00112

Adj. R-Square 0.99855

Eg=2.14 eV
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 Linear Fit of Sheet3 AF"36"

Equation y = a + b*x

Plot 45

Weight No Weighting

Intercept -0.54554 ± 0.00395

Slope 0.25945 ± 0.00148

Adj. R-Square 0.99582

Eg=2.10 eV
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 Linear Fit of Sheet3 BR"46"

Equation y = a + b*x

Plot 46

Weight No Weighting

Intercept -0.67328 ± 0.00254

Slope 0.32877 ± 8.89868E-

Adj. R-Square 0.99853

Eg=2.02 eV
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 Linear Fit of Sheet3 BT"47"

Equation y = a + b*x

Plot 47

Weight No Weighting

Intercept -0.70538 ± 0.00276

Slope 0.35471 ± 0.00114

Adj. R-Square 0.99871

Eg=1.98 eV
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 Linear Fit of Sheet3 CD"48"

Equation y = a + b*x

Plot 48

Weight No Weighting

Intercept -0.51532 ± 0.00184

Slope 0.24249 ± 6.74213E-4

Adj. R-Square 0.99853

Eg=2.12 eV
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 Linear Fit of Sheet3 CF"49"

Equation y = a + b*x

Plot 49

Weight No Weighting

Intercept -0.62876 ± 0.00253

Slope 0.30062 ± 9.65801E-4

Adj. R-Square 0.99836

Eg=2.08 eV
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 Linear Fit of Sheet3 CH"50"

Equation y = a + b*x

Plot 50

Weight No Weighting

Intercept -0.53383 ± 0.0025

Slope 0.26064 ± 9.62351E-4

Adj. R-Square 0.99777

Eg=2.04 eV
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 Linear Fit of Sheet3 CJ"51"

Eg=2.01 eV

Equation y = a + b*x

Plot 51

Weight No Weighting

Intercept -0.55157 ± 0.00296

Slope 0.27395 ± 0.00111

Adj. R-Square 0.99751
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 Linear Fit of Sheet3 FN"52"

Eg=1.90 eV

Equation y = a + b*x

Plot 52

Weight No Weighting

Intercept -0.33279 ± 9.64658E-4

Slope 0.17552 ± 3.64343E-4

Adj. R-Square 0.99922
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 Linear Fit of Sheet3 FP"53"

Eg=1.99 eV

Equation y = a + b*x

Plot 53

Weight No Weighting

Intercept -0.37738 ± 8.95295E-4

Slope 0.19018 ± 3.46561E-4

Adj. R-Square 0.99937
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 Linear Fit of Sheet3 FR"54"

Eg=2.01 eV

Equation y = a + b*x

Plot 54

Weight No Weighting

Intercept -0.39056 ± 0.00106

Slope 0.19336 ± 4.06239E-4

Adj. R-Square 0.99917
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 Linear Fit of Sheet3 FT"55"

Eg=1.98 eV

Equation y = a + b*x

Plot 55

Weight No Weighting

Intercept -0.35826 ± 0.00124

Slope 0.17997 ± 5.05716E-4

Adj. R-Square 0.99908
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 Linear Fit of Sheet3 FV"56"

Equation y = a + b*x

Plot 56

Weight No Weighting

Intercept -0.3759 ± 8.75288E-4

Slope 0.18735 ± 3.28725E-4

Adj. R-Square 0.9994

Eg=2.00 eV



Sample 57

400 600

In
te

n
s
it
y
 [

a
.u

.]

Raman shift [cm-1]

 Fit Peak 1

 Fit Peak 2

 Cumulative Fit Peak

 57

Y Sm La Ce Pr
0

20

C
h
e

m
ic

a
l 
C

o
m

p
o
s
it
io

n
 [
a

t.
 %

]

Cations

10 20 30 40 50

In
te

n
s
it
y
 [
a

.u
.]

2q

XS Fm-3m(100%)

LP 5.48685 Å

CS 75.5 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 57

 Linear Fit of Sheet3 FX"57"

Equation y = a + b*x

Plot 57

Weight No Weighting

Intercept -0.38263 ± 9.82352E-

Slope 0.18964 ± 3.76692E-4

Adj. R-Square 0.99927

Eg=2.02 eV
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 Linear Fit of Sheet3 EP"60"

Eg=1.96 eV

Equation y = a + b*x

Plot 58

Weight No Weighting

Intercept -0.48421 ± 0.00139

Slope 0.2517 ± 5.09767E-4

Adj. R-Square 0.99919
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 Linear Fit of Sheet3 ET"62"

Eg=1.97 eV

Equation y = a + b*x

Plot 59

Weight No Weighting

Intercept -0.45793 ± 0.00171

Slope 0.23253 ± 6.46386E-4

Adj. R-Square 0.99866
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 Linear Fit of Sheet3 EL"58"

Eg=1.98 eV

Equation y = a + b*x

Plot 60

Weight No Weighting

Intercept -0.51683 ± 0.00222

Slope 0.26158 ± 8.54366E-4

Adj. R-Square 0.99802
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 Linear Fit of Sheet3 EV"63"

Eg=2.00 eV

Equation y = a + b*x

Plot 61

Weight No Weighting

Intercept -0.59203 ± 0.00295

Slope 0.29594 ± 0.00121

Adj. R-Square 0.99811



Sample 62

400 600

In
te

n
s
it
y
 [

a
.u

.]

Raman shift [cm-1]

 Fit Peak 1

 Fit Peak 2

 Cumulative Fit Peak

 62

Y Sm La Ce Pr
0

20

40

C
h
e

m
ic

a
l 
C

o
m

p
o
s
it
io

n
 [
a

t.
 %

]

Cations

10 20 30 40 50

In
te

n
s
it
y
 [
a

.u
.]

2q

XS Fm-3m(100%)

LP 5.42862 Å

CS 88.7 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 62

 Linear Fit of Sheet3 EN"59"

Eg=1.93 eV

Equation y = a + b*x

Plot 62

Weight No Weighting

Intercept -0.49277 ± 0.00143

Slope 0.25444 ± 5.45607E-4

Adj. R-Square 0.99909
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 Linear Fit of Sheet3 ER"61"

Eg=2.02 eV

Equation y = a + b*x

Plot 63

Weight No Weighting

Intercept -0.67468 ± 0.00348

Slope 0.33229 ± 0.00145

Adj. R-Square 0.99798
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 Linear Fit of Sheet3 CR"66"

Equation y = a + b*x

Plot 64

Weight No Weighting

Intercept -0.66681 ± 0.00386

Slope 0.30811 ± 0.00146

Adj. R-Square 0.99705

Eg=2.15 eV
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 Linear Fit of Sheet3 DD"68"

Equation y = a + b*x

Plot 65

Weight No Weighting

Intercept -0.3922 ± 0.0022

Slope 0.18392 ± 7.97621E-4

Adj. R-Square 0.99661

Eg=2.10 eV
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 Linear Fit of Sheet3 CN"64"

Equation y = a + b*x

Plot 66

Weight No Weighting

Intercept -0.48718 ± 0.00269

Slope 0.21884 ± 9.85908E-4

Adj. R-Square 0.99771

Eg=2.22 eV
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 Linear Fit of Sheet3 DF"69"

Equation y = a + b*x

Plot 67

Weight No Weighting

Intercept -0.59387 ± 0.003

Slope 0.28975 ± 0.00114

Adj. R-Square 0.99742

Eg=2.05 eV
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 Linear Fit of Sheet3 CP"65"

Equation y = a + b*x

Plot 68

Weight No Weighting

Intercept -0.46758 ± 0.0014

Slope 0.20607 ± 4.95311E-4

Adj. R-Square 0.99932

Eg=2.26 eV
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 Linear Fit of Sheet3 DB"67"

Equation y = a + b*x

Plot 69

Weight No Weighting

Intercept -0.63163 ± 0.00285

Slope 0.295 ± 0.00109

Adj. R-Square 0.99803

Eg=2.14 eV
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 Linear Fit of Sheet3 DJ"70"

Equation y = a + b*x

Plot 70

Weight No Weighting

Intercept -0.44462 ± 0.00212

Slope 0.19644 ± 7.62709E-4

Adj. R-Square 0.99797

Eg=2.26 eV
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 Linear Fit of Sheet3 DL"71"

Eg=2.24 eV

Equation y = a + b*x

Plot 71

Weight No Weighting

Intercept -0.42345 ± 0.00223

Slope 0.18949 ± 8.21149E-4

Adj. R-Square 0.99803
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 Linear Fit of Sheet3 DN"72"

Eg=2.11 eV

Equation y = a + b*x

Plot 72

Weight No Weighting

Intercept -0.59854 ± 0.00265

Slope 0.28313 ± 0.00106

Adj. R-Square 0.99828
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 Linear Fit of Sheet3 DP"73"

Equation y = a + b*x

Plot 73

Weight No Weighting

Intercept -0.69319 ± 0.00449

Slope 0.31608 ± 0.00174

Adj. R-Square 0.99727

Eg=2.16 eV
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 Linear Fit of Sheet3 DR"74"

Equation y = a + b*x

Plot 74

Weight No Weighting

Intercept -0.6694 ± 0.00401

Slope 0.33295 ± 0.00163

Adj. R-Square 0.99749

Eg=2.01 eV
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 Linear Fit of Sheet3 DT"75"

Eg=2.04 eV

Equation y = a + b*x

Plot 75

Weight No Weighting

Intercept -0.59585 ± 0.00302

Slope 0.28715 ± 0.00119

Adj. R-Square 0.99776
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 Linear Fit of Sheet3 BH"78"

Eg=2.01 eV

Equation y = a + b*x

Plot 76

Weight No Weighting

Intercept -0.50073 ± 0.00193

Slope 0.24817 ± 7.25794E-4

Adj. R-Square 0.99862
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 Linear Fit of Sheet3 BL"80"

Eg=2.00 eV

Equation y = a + b*x

Plot 77

Weight No Weighting

Intercept -0.60017 ± 0.00269

Slope 0.29864 ± 0.00111

Adj. R-Square 0.99829
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 Linear Fit of Sheet3 AV"76"

Equation y = a + b*x

Plot 78

Weight No Weighting

Intercept -0.68512 ± 0.00244

Slope 0.32338 ± 9.00874E-4

Adj. R-Square 0.99874

Eg=2.09 eV
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 Linear Fit of Sheet3 BN"81"

Equation y = a + b*x

Plot 79

Weight No Weighting

Intercept -0.57333 ± 0.00263

Slope 0.2803 ± 0.00107

Adj. R-Square 0.99825

Eg=2.04 eV
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 Linear Fit of Sheet3 BF"77"

Equation y = a + b*x

Plot 80

Weight No Weighting

Intercept -0.65854 ± 0.00217

Slope 0.3126 ± 7.99807E-4

Adj. R-Square 0.99896

Eg=2.09 eV
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 Linear Fit of Sheet3 BJ"79"

Equation y = a + b*x

Plot 81

Weight No Weighting

Intercept -0.63101 ± 0.00267

Slope 0.30499 ± 0.00103

Adj. R-Square 0.99838

Eg=2.06 eV
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 Linear Fit of Sheet3 L"82"

Equation y = a + b*x

Plot 82

Weight No Weighting

Intercept -0.67914 ± 0.00262

Slope 0.30584 ± 8.96017E-4

Adj. R-Square 0.99864

Eg=2.22 eV
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 Linear Fit of Sheet3 N"83"

Equation y = a + b*x

Plot 83

Weight No Weighting

Intercept -0.679 ± 0.00375

Slope 0.31096 ± 0.00133

Adj. R-Square 0.99663

Eg=2.18 eV
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 Linear Fit of Sheet3 P"84"

Eg=2.19 eV

Equation y = a + b*x

Plot 84

Weight No Weighting

Intercept -0.19207 ± 9.20422E-4

Slope 0.08761 ± 3.39265E-4

Adj. R-Square 0.99771



Sample 85

400 600

In
te

n
s
it
y
 [

a
.u

.]

Raman shift [cm-1]

 Fit Peak 3

 Fit Peak 2

 Fit Peak 1

 Cumulative Fit Peak

 85

Y Sm La Ce Pr
0

20

40

C
h
e

m
ic

a
l 
C

o
m

p
o
s
it
io

n
 [
a

t.
 %

]

Cations

10 20 30 40 50

In
te

n
s
it
y
 [
a

.u
.]

2q

XS Fm-3m(100%)

LP 5.47508 Å

CS 70.6 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 85

 Linear Fit of Sheet3 R"85"

Equation y = a + b*x

Plot 85

Weight No Weighting

Intercept -0.65539 ± 0.00197

Slope 0.31606 ± 6.84906E-4

Adj. R-Square 0.999

Eg=2.07 eV
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 Linear Fit of Sheet3 T"86"

Equation y = a + b*x

Plot 86

Weight No Weighting

Intercept -0.50087 ± 0.00159

Slope 0.22318 ± 5.71269E-4

Adj. R-Square 0.99907

Eg=2.24 eV
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 Linear Fit of Sheet3 V"87"

Eg=2.14 eV

Equation y = a + b*x

Plot 87

Weight No Weighting

Intercept -0.46693 ± 0.00236

Slope 0.21782 ± 8.86292E-4

Adj. R-Square 0.99807
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 Linear Fit of Sheet3 DX"88"

Eg=2.24 eV

Equation y = a + b*x

Plot 88

Weight No Weighting

Intercept -0.46167 ± 0.00213

Slope 0.20575 ± 8.03422E-4

Adj. R-Square 0.99845
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 Linear Fit of Sheet3 DZ"89"

Eg=2.25 eV

Equation y = a + b*x

Plot 89

Weight No Weighting

Intercept -0.30048 ± 8.16161E-4

Slope 0.13377 ± 2.95861E-4

Adj. R-Square 0.99932
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 Linear Fit of Sheet3 EB"90"

Eg=2.07 eV

Equation y = a + b*x

Plot 90

Weight No Weighting

Intercept -0.5142 ± 0.00296

Slope 0.24813 ± 0.00115

Adj. R-Square 0.99766
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 Linear Fit of Sheet3 ED"91"

Eg=2.16 eV

Equation y = a + b*x

Plot 91

Weight No Weighting

Intercept -0.56825 ± 0.0031

Slope 0.26257 ± 0.00123

Adj. R-Square 0.99787
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 Linear Fit of Sheet3 EF"92"

Eg=2.06 eV

Equation y = a + b*x

Plot 92

Weight No Weighting

Intercept -0.45634 ± 0.00303

Slope 0.22105 ± 0.00117

Adj. R-Square 0.99665
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 Linear Fit of Sheet3 EH"93"

Eg=2.07 eV

Equation y = a + b*x

Plot 93

Weight No Weighting

Intercept -0.48551 ± 0.00297

Slope 0.23343 ± 0.00114

Adj. R-Square 0.99683
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 Linear Fit of Sheet3 FD"96"

Eg=1.97 eV

Equation y = a + b*x

Plot 94

Weight No Weighting

Intercept -0.4783 ± 0.00155

Slope 0.24316 ± 5.83683E-4

Adj. R-Square 0.99894
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 Linear Fit of Sheet3 FH"98"

Eg=1.95 eV

Equation y = a + b*x

Plot 95

Weight No Weighting

Intercept -0.43045 ± 0.00153

Slope 0.22213 ± 5.80629E-4

Adj. R-Square 0.99879
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 Linear Fit of Sheet3 EZ"94"

Equation y = a + b*x

Plot 96

Weight No Weighting

Intercept -0.57792 ± 0.00418

Slope 0.29802 ± 0.00178

Adj. R-Square 0.9961

Eg=1.94 eV
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 Linear Fit of Sheet3 FJ"99"

Eg=1.94 eV

Equation y = a + b*x

Plot 97

Weight No Weighting

Intercept -0.29973 ± 8.31468E-4

Slope 0.15433 ± 3.14466E-4

Adj. R-Square 0.99922
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 Linear Fit of Sheet3 FB"95"

Eg=1.99 eV

Equation y = a + b*x

Plot 98

Weight No Weighting

Intercept -0.67277 ± 0.00418

Slope 0.33806 ± 0.00173

Adj. R-Square 0.99662
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 Linear Fit of Sheet3 FF"97"

Eg=1.98 eV

Equation y = a + b*x

Plot 99

Weight No Weighting

Intercept -0.5131 ± 0.00236

Slope 0.25793 ± 9.22786E-4

Adj. R-Square 0.99812
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 Linear Fit of Sheet3 AL"102"

Equation y = a + b*x

Plot 100

Weight No Weighting

Intercept -0.59394 ± 0.00213

Slope 0.30073 ± 8.15838E-4

Adj. R-Square 0.9985

Eg=1.97 eV
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Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 AP"104"

Eg=2.03 eV

Equation y = a + b*x

Plot 101

Weight No Weighting

Intercept -0.59354 ± 0.00383

Slope 0.29257 ± 0.00146

Adj. R-Square 0.99594
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Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 AH"100"

Equation y = a + b*x

Plot 102

Weight No Weighting

Intercept -0.76291 ± 0.0032

Slope 0.3638 ± 0.00116

Adj. R-Square 0.99811

Eg=2.09 eV
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 Linear Fit of Sheet3 AR"105"

Eg=2.03 eV

Equation y = a + b*x

Plot 103

Weight No Weighting

Intercept -0.74025 ± 0.0047

Slope 0.36508 ± 0.00187

Adj. R-Square 0.99608
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 Linear Fit of Sheet3 AJ"101"

Equation y = a + b*x

Plot 104

Weight No Weighting

Intercept -0.7887 ± 0.0029

Slope 0.37055 ± 9.94382E-4

Adj. R-Square 0.99858

Eg=2.00 eV
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CS 83.3 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)

1 2 3 4 5 6

(F
(R

)h
n
)2

hn [eV]

 105

 Linear Fit of Sheet3 AN"103"

Equation y = a + b*x

Plot 105

Weight No Weighting

Intercept -0.64782 ± 0.00276

Slope 0.31416 ± 0.00104

Adj. R-Square 0.99806

Eg=2.06 eV



Sample 106

400 600

In
te

n
s
it
y
 [

a
.u

.]

Raman shift [cm-1]

 Fit Peak 1

 Fit Peak 2

 Cumulative Fit Peak

 106

Y Sm La Ce Pr
0

10

20

30

C
h
e

m
ic

a
l 
C

o
m

p
o
s
it
io

n
 [
a

t.
 %

]

Cations

10 20 30 40 50

In
te

n
s
it
y
 [
a

.u
.]

2q

XS Fm-3m(100%)

LP 5.46832 Å

CS 76.2 nm

Crystal structure (XS) - Lattice Parameter (LP) - Crystallite Size (CS)
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 Linear Fit of Sheet3 GB"107"

Equation y = a + b*x

Plot 106

Weight No Weighting

Intercept -0.52114 ± 0.00167

Slope 0.25168 ± 6.18744E-4

Adj. R-Square 0.99897

Eg=2.07 eV


