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APPENDIX A

Tolerance number

A.l.

The Goldschmidth tolerance numbers were calculated based on equation

( r A  + r น )

^2  x ( r H + r ( 1)
(A.l)

where r A, r  11 and r () represent the ionic crystal radii of A-site cation, B-site 

cation and oxygen ion, respectively. The example of the tolerance number 

calculation of La2NiO„was showed as below.

](l.356x2)/2 +1.26]
Tolerance number of La^NiOa = -----7= — —  ------  = 0.885V2 (0.83+1.26)

Table A .l Ionic crystal radii of concerned metal ions [60]

Metal ion Ionic charge Coordination No. Crystal radius (Â)

La 3c 9 1.356

Sr 2+ 9 1.45

Ca 2+ 9 1.32

Ni 2+ 6 0.83

3+ (LS) 0.7

3+ (HS) 0.74

4+ (LS) 0.62

Co 2+ (LS) 6 0.79

2 + (แร) 0.885

3+ (LS) 0.685

3c (แร) 0.75

4+ (แร) 0.67

Fe 2+ (LS) 6 0.75

2+ (แร) 0.92

3+ (LS) 0.69

3+ (แร) 0.785

4+ 0.725

Zn 2+ 6 0.88

0 2- 6 1.26

IS = Low spin configuration, แร - High spin configuration
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APPENDIX B 

Activation energy (Ea)

Arrhenius equation (B.l) is shown below. The plot of ๒(๙?’) versus ”  (K)

gives a straight line, whose slope can be used to determine the Eg of small polaron 

conduction.

' A '  'cr =

- /•.1, 
n r

\ T j

๒(๙?’)= in Ae ‘ 

ln(cr7)= เท e m + \nA 
In ( c r T )  ะ f - o f  1000)

l  R  JI t )

•i- 4* 'l'

y slope X intercept y axis

(B.l)

slope of the linear 
-  slope X  R

Where A 

o 

Ea 

T 

R

= material constant including the carrier concentration term 

= specific conductivity (S/cm)

= activation energy (kJ/mol)

= temperature (K)

= gas constant = 8.314472 J/K.mol
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1 0 . 2 7 7 7 7 4 0 . 0 1 1 1 1 ) 3 2 . 1 9 9 1 6 . 1 0 0 0 . 0 1 8 0 0

2 0 . 2 4 0 5 1 1 0 0 . 0 (  2  0  0 ) 3 7 . 3 5 9 1 8 . 6 8 0 0 . 0 2 0 7 9

3 0 . 1 7 0 0 8 5 1 . 0 (  2  2 0 ) 5 3 . 8 5 9 2 6 . 9 2 9 0 . 0 2 9 4 0

4 0 . 1 4 5 0 4 1 7 . 0 ( 3 1 1 ) 6 4 . 1 5 8 3 2 . 0 7 9 0 . 0 3 4 4 7

5 ; 0 . 1 3 8 8 7 1 4 . 0 ( 2  2  2 ) 6 7 . 3 7 8 3 3 . 6 8 9 0 . 0 3 6 0 1

6 ! 0 . 1 2 0 2 0 5 . 0 (  4  0  0 ) 7 9 . 6 5 8 3 9 . 8 2 9 0 . 0 4 1 5 8

7 0 . 1 1 0 3 6 7 . 0 ( 3 3 1 ) 8 8 . 5 2 7 4 4 . 2 6 3 0 . 0 4 5 3 1

n d ( n m ) น ก (  I l  k  1 ) 2 - T h e t a T h e t a 1 / ( 2 d )

8 0 . 1 0 7 5 7 1 4 . 0 ( 4  2 0 ) 9 1 . 4 6 7 4 5 . 7 3 3 0 . 0 4 6 4 8

9 0 . 0 9 8 2 0 1 1 . 0 (  4  2  2 ) 1 0 3 . 3 3 6 5 1 . 6 6 8 0 . 0 5 0 9 2

1 0 0 . 0 9 2 5 8 7 . 0 ( 5 1 1 ) 1 1 2 . 6 1 6 5 6 . 3 0 8 0 . 0 5 4 0 1

1 1 0 . 0 8 5 0 4 5 . 0 ( 4  4 0 ) 1 2 9 . 8 5 3 6 4 . 9 2 6 0 . 0 5 8 7 9

1 2 0 . 0 8 1 3 1 1 5 . 0 ( 5 3 1 ) 1 4 2 . 6 3 3 7 1 . 3 1 6 0 . 0 6 1 4 9

1 3 0 . 0 8 0 1 8 1 9 . 0 (  4  4  2 ) 1 4 7 . 7 8 2 7 3 . 8 9 1 0 . 0 6 2 3 6

S i m u l a t i o n  P a r a m e t e r s :  F i x e d - S l i t  I n t e n s i t i e s ,  T w o - T h e t a  R a n g e  = 3 0 . 2 / 1 4 9 . 7 8 / 0 . 0 2 ,  F W H M  =  0 .1

!

so 60 70 80 GO ICO

d - S c a le ( À )
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La2NiO„ PDF#34-0314
P D F 8 3 4 - 0 3 1 4 :  Q M = l n d e x e d ( l ) ;  d : - G u i l l i e r ;  1= D e n s i t o m e t e r P D F  C a r d

N i c k e l  L a n t h a n u m  O x i d e

L a 2  N i  0 4

R a d i a t i o n = C u K a i L a m b t l c = 1 . 5 4 0 5 F i I t e r = G o

C a l i b r a t i o n = l n t e m a l ( S i ) 2 T = 1 3 . 9 5 9 - 9 6 . 2 3 6 l / l c ( R I R ) =

R e f :  W u s t e n b e r g ,  H H a h n ,  i n s t .  f u r  K r i s t a l l o g r . .  T e c h n i s c h e  H o c h s c h u l e .  A a c h e n ,  G e r m a n y .

I C D D  G r a n t - i n - A i d  ( 1 9 8 1 )

T e t r a g o n a l  -  ( U n k n o w n ) ,  1 4 / m m m  ( 1 3 9 ) z =2 m p =

C E L L :  3 . 8 6 1 7  X  3 . 8 6 1 7  X  1 2 . 6 8 3  < 9 0 . 0  X  9 0 . 0  X 9 0 . 0 > P . s = t l 1 4  ( K 2  N i  F 4 )

D e n s i t y ( c ) = 7 . 0 3 0 D e n s i t y ( m ) = 7 . 2 7 A M w i - 4 0 0 . 5 1 V o l = 1 3 9 . 1 4 F ( 3 0 ) = 6 5 . 0 (  0 1 3 2 , 3 5 / 0 )

R e f :  I b i d .

N O T E :  S a m p l e  i s  a  d e c o m p o s i t i o n  p r o d u c t  o f  L a  N i  0 3  h e a t e d  t o  1 5 0 0  c  i n  a i r .  T o  r e p l a c e  3 3 - 7 1 2 .

S t r o n g  L i n e s :  2 . 8 5 ; X  2 . 7 3 / 9  3 . 6 9 / 7  1 . 9 3 / 7  2 . 0 7 / 6  1 . 6 0 / 6  3 . 1 7 / 4  2 . 1 2 / 4  1 . 6 4 / 3  2 . 1 1 / 3

3 7  L i n e s ,  W a v e l e n g t h  t o  C o m p u t e  T h e t a  = 1 . 5 4 0 5 6 A ( C u ) ,  l % - T y p e  =  ( U n k n o w n )

ท  d ( n m )  l ( f ) ( h k i ) 2 - T h e t a T h e t a 1 / ( 2 d ) a d ( n m ) ' ( ( ) ( h k i ) ? - T h e t a T h e t a 1 / ( 2 d )

1 0 . 6 3 3 9 0  1 0 . 0 ( 0 0 2 ) 1 3 . 9 5 9 6 . 9 8 0 0 . 0 0 7 8 9 2 0 0 . 1 3 2 4 1 3 . 0 ( 1 0 9 ) 7 1 . 1 4 6 3 5 . 5 7 3 0 . 0 3 7 7 G

2  0 . 3 6 9 4 0  6 5 . 0 ( 1 0 1 ) 2 4 . 0 7 1 1 2  0 3 6 0 . 0 1 3 5 4 2 1 0 1 2 8 0 5 4 . 0 ( 3 0 1 ) 7 3 . 9 6 1 3 6 . 9 8 1 0 . 0 3 9 0 5

3  0 . 3 1 7 0 0  3 5 . 0 ( 0  0 4 ) 2 8 . 1 2 6 1 4 . 0 6 3 0 . 0 1 5 7 7 2 2 0 . 1 2 6 8 4 1 . 0 ( 0 0  1 0 ) 7 4 . 7 8 7 3 7 . 3 9 3 0 . 0 3 9 4 2

4  0 . 2 8 5 1 0  1 0 0 . 0 ( 1 0 3 ) 3 1 . 3 5 0 1 5 . 6 7 5 0 . 0 1 7 5 4 2 3 0 . 1 2 5 3 9 8 . 0 (  2  2 4 ) 7 5 . 8 0 3 3 7 . 9 0 2 0 . 0 3 9 8 8

5  0 . 2 7 3 2 0  9 0 . 0 ( 1 1 0 ) 3 2 . 7 5 3 1 6 . 3 7 6 0 . 0 1 8 3 0 2 4 0 1 2 4 9 9 1 8 . 0 ( 2  1 7 ) 7 6 . 0 8 9 3 8 . 0 4 4 0 . 0 4 0 0 0

6  0 . 2 5 0 9 0  5 . 0 ( 1 1 2 ) 3 5 . 7 5 8 1 7 . 8 7 9 0 . 0 1 9 9 3 2 5 0 . 1 2 3 1 2 1 8 . 0 (  3  0  3 ) 7 7 . 4 5 7 3 8 . 7 2 9 0  0 4 0 6 1

7  0 . 2 1 2 4 0  3 5 . 0 ( 1 0 5 ) 4 2 . 5 2 7 2 1 . 2 6 3 0 . 0 2 3 5 4 2 6 0 . 1 2 2 5 2 1 4 . 0 ( 2  0  8 ) 7 7 . 9 0 8 3 8 . 9 5 4 0 . 0 4 0 8 1

8  0 . 2 1 1 4 0  2 5 . 0 ( 0 0 6 ) 4 2 . 7 3 8 2 1 . 3 6 9 0 . 0 2 3 6 5 2 7 0 . 1 2 2 1 1 1 9 . 0 ( 3  1 0 ) 7 8 . 2 2 0 3 9 . 1 1 0 0 . 0 4 0 9 5

9  0 . 2 0 6 9 7  6 0 . 0 ( 1 1 4 ) 4 3  6 9 9 2 1  8 5 0 0 . 0 2 4 1 6 2 8 0 . 1 1 5 0 2 5  0 ( 1  1 1 0 ) 8 4 . 0 8 7 4 2 . 0 4 3 0  0 4 3 4 7

1 0  0 . 1 9 3 1 2  6 5 . 0 ( 2  0 0 ) 4 7 .0 1 * 5 2 3 . 5 0 7 0 . 0 2 5 8 9 2 9 0 . 1 1 4 7 1 8 . 0 ( 2  2  6 ) 8 4 . 3 6 6 4 2 . 1 8 3 0 . 0 4 3 5 9

1 1  0 . 1 7 1 1 8  1 6 . 0 ( 2 1 1 ) 5 3 . 4 8 5 2 6 . 7 4 3 0 . 0 2 9 2 1 3 0 0  1 1 3 9 5 2 0 . 0 ( 3 1 4 ) 8 5 . 0 6 1 4 2 . 5 3 0 0 . 0 4 3 8 8

1 2  0 . 1 6 7 2 1  2 0 . 0 ( 1 1 6 ) 5 4 . 8 6 0 2 7 . 4 3 0 0 . 0 2 9 9 0 ! 3 1 0 . 1 1 0 4 7 1 5 . 0 ( 1  0 1 1 ) 8 8 . 4 1 8 4 4 . 2 0 9 0 . 0 4 5 2 6

1 3  0 . 1 6 4 9 6  2 0 . 0 (  2 0 4 ) 5 5 . 6 7 3 2 7  8 3 6 0 . 0 3 0 3 1 3 2 0 1 0 6 7 4 3 . 0 ( 3 2 1 ) 9 2 . 3 8 0 4 6 . 1 9 0 0 . 0 4 6 8 4

1 4  0 . 1 6 4 0 5  3 0 . 0 ( 1 0 7 ) 5 6 . 0 0 9 2 6 . 0 0 4 0 . 0 3 0 4 8 3 3 0 . 1 C 5 9 9 3 . 0 ( 2  0  1 0 ) 9 3 . 2 2 9 4 6 . 6 1 4 0 . 0 4 7 1 7

1 5  0 . 1 5 9 9 0  6 0 . 0 ( 2  1 3 ) 5 7 . 5 9 6 2 8 . 7 9 8 0 . 0 3 1 2 7 3 4 0 . 1 0 5 7 3 7 . อ ( 3 1 6 ) 9 3 . 5 2 7 4 6 . 7 6 4 0 . 0 4 7 2 9

1 6  0 . 1 5 8 5 6  1 1 . 0 ( 0  0 8 ) 5 8 . 1 2 9 2 9  0 6 5 0 . 0 3 1 5 3 3 5 0 . 1 0 4 9 3 7 . 0 (  3  0  7 ) 9 4 . 4 6 1 4 7 . 2 3 0 0 . 0 4 7 6 5

1 7  0 . 1 4 2 6 2  2 0 . 0 ( 2  0  6 ) 6 5 . 3 3 0 3 2 . 6 9 0 0 . 0 3 5 0 6 . 3 6 0 . 1 0 3 8 1 1 3 . 0 ( 3  2  3 ) 9 5 . 8 0 6 4 7 . 9 0 3 0 . 0 4 8 1 6

1 8  0 . 1 3 7 0 9  1 4 . 0 ( 1 1 8 ) 6 3 . 3 7 2 3 4 . 1 8 6 0 . 0 3 6 4 7 3 7 0 . 1 0 3 4 6 7 . 0 (  2  2  8 ) 9 6 . 2 3 6 4 8 . 1 1 8 0 . 0 4 6 3 3

1 9  0 . 1 3 6 5 3  1 7 . 0 ( 2  2  0 ) 6 8 . 6 9 1 3 4 . 3 4 6 0 . 0 3 6 6 2

S i m u l a t i o n  P a r a m e t e r s F i x e d - S l i t  I n t e n s i f i e s ,  T w o - T h e t a  R a n g e
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t_a20 3 PDF#05-0602
PDF#05-0502: QM=Star(S); d = (บ ท know n); i= D iffra c to m e ter 

Lan thanum  Oxide 

La2 0 3

R a dia tion=C uK ai

C alibra tion=

Ref: Swanson, Fuyat.

N all. B ur. S tand. (บ .ร .), Cire. 539, v lil p33 (1S54) 

H exagonal - P ow der D iffra c tio n . F-3m1 (1G4)

CELL: 3.9373 X 3.9373 X 6.1299 <90.0 X 90.0 X 120.0> 

Density(c)=6.573 D ensity{m )=6 .22A  Mwt=325.81

Ref: Ibid.

PDF Card 

(cSCR)

Lnm bda=1.5405 

2T=26.110-148.312

Filte r=N i

l/lc(RIR)=

Z=1 mp=

P.S=hP5 (La2 ๐3 ) 

Ff30)=46.8(.0160.40/0)

NOTE: S am ple  fro m  F a irm o u n t C hem ical Com pany. S p e c tro sco p ic  a n a lys is : <0.01% Ca; Mg, S i: <0.001%  A l, Cu. Fe, Pb. P attern  taken at 26 C. 
Sam ple w as annealed a t 1200 C fo r  o ne  h o u r and m o u nte d  in p e tro la tu m  to  preven t re a b so rp tio n  o f c 0 2  + H2 o . M erck Index, 8 th  Ed., p. 608. 
Opaque m inera l o p tic a l data  o n  sp ec im e n  fro m  Nanseke. Uganda. R3R%=14.2, D isp.=S td. VHN100=782-813. P attern  review ed by Holzer, ช., 
M cC arthy, G., N orth  D akota  s ta te  Univ., Fargo, N orth  D akota, USA, ICDD G rant-in -A id  (1990). V a lid a te d  by ca lcu la te d  p a tte rn  e xcep t fo r the 

fo llo w in g : 2.278 23 102; 1.968 28 110; 1.753 23 103. C a lcu la te d  p a tte rn  in d ica te s  that the  fo llo w in g  re fle c tio n s  m ig h t be obse rva b le : 6.130 <1 
001; 2.043 <1 003; 1.8744 <1 111; 1.4177 <1 113; 1.2260 <1 005.

C olor: C o lorless

S trong  L ines: 2.98/X 1.97/6 2.28/6 1.75/5 3.41/3 3.05/3 1.66/2 1.64/2 1.26/1 1.31/1 

39 L ines, W a ve le n g th  to  C o m p ute  Theta = 1 .5405bA(Cu), l% -Type = (U nkn ow n)

# d(nm ) «(กุ ( h k t ) 2-Theta Theta 1/(2d) น d(nm ) «(กุ ( h k i ) 2-Theta Theta 1/(2d)

1 0.34100' 34.0 ( 1 0 0 ] 26.110 13 055 0.01466 21 0.10901 7.0 ( 2 1 3 ) 89.920 44.960 0.04587

2 0.30630 31.0 ( 0 0 2) 29.130 14.565 0.01632 22 0.10658 4.0 ( 3 0 2) 92.560 46.280 0.04691

3 0.29800 100.0 ( 1 0 1 ) 29.960 14.980 0.01678 23 0.10220 0.0 ( 0  0 6 ) 97.824 48.912 0.04892

4 0.22780 58.0 ( 1 0 2 ) 39 527 19.764 0.02195 24 0.09952 3.0 ( 2 0 5) 101.428 50.714 0.05024

5 0.19680 63.0 ( 1 1 0 ) 46.084 23.042 0.02541 25 0.09840 3.0 ( 2 2 0) 103.036 51.518 0.05081

6 0.17530 52.0 ( 1 0 3 ) 52.132 26.065 0.02852 26 0.09787 1.0 ( 1 0 6 ) 103.820 51.910 0.05109

7 0 17050 4.0 ( 2 0 0) 53 716 26.858 0.02933 27 0 09459 0.0 ( 3 1 0 ) 109.043 54.522 0.05286

8 0.16560 24.0 ( 1 1 2 ) 55.439 27.720 0.03019 28 0 09372 3.0 ( 2 2 2) 110.550 55.275 0 05335

9 0 16420 17.0 ( 2 0 1 ) 55.953 27.977 0.03045 29 0.09345 5 0 ( 3 1 1 ) 111.029 55.515 0.05350

10 0.15320 3.0 ( 0 0 4) 60.370 30.185 0.03264 30 0.09131 2.0 ( 3 0 4) 115.042 57.521 0.0S476

11 0.14900 5.0 ( 2 0 2 ) 62.258 31.129 0.03356 31 0.09070 2.0 ( 1 1 6 ) 116.263 58.131 0.05513

12 0.13980 2.0 ( 1 0 4 ) 66.870 33.435 0.03577 32 0.08883 5.0 ( 2 1 5 ) 120.256 60.128 0.05629

13 0.13090 7.0 ( 2 0 3) 72.094 36.047 0.03820 33 0.08766 1.0 ( 2 0 6) 122.975 61.488 0.05704

14 0.12890 2.0 ( 2 1 0 ) 73.393 36.697 0.03879 34 0.08583 4.0 (3  1 3 ) 127.649 63.825 0.05825

15 0.12610 12.0 ( 2 1 1 ) 75.302 37.651 0.03065 35 0.08480 2.0 ( 1 0 7 ) 130.556 65.278 0.05896

16 0.12090 6.0 ( 1 1 4 ) 79.155 39 578 0.04136 36 0.08443 1.0 ( 4 0 1 ) 131.659 65.829 0.05922

17 0.11879 4.0 ( 2 1 2 ) 80.848 40.424 0.04209 37 0.08283 2.0 ( 2  2 4 ) 136.855 68.427 0.06036

18 0.11538 4.0 ( 1 0 5 ) 83.765 41.882 0.04334 38 0.08050 1.0 ( 3  1 4 ) I46.222 73.111 0.06211

19 0.11396 2.0 ( 2 0 4 ) 85.051 42.526 0.04388 39 0.08007 2.0 ( 2  1 6 ) 148.312 74.156 0.06245

20 0.11367 4.0 ( 3  0 0 ) 85.320 42.660 0.04399

S im ula tion  P aram eters: F ixe d-S lit In te ns ities , Tw o-Theta Range =24.11/150.31/0.02, FWHM = 0.1

>
;
i I ?| ?  1 1 . 1 i . i  1. ใ ? 25 24 126

29

2Î li
50 32
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30 •to 50 60 70 ยว 50 10อ 110 120 130d-Sca'.e(A)
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(!_309รโ0.ใ) ((G 0 0 g M § o .2 ) O 2 8 7 ) P D F # 8 9 - 6 9 6 5

P D F # 8 9 - 6 9 6 5 :  Q M = C a l c u l a t e d ( C ) d = C a l c u l a t e d ;  l = C a l c u l a t e d P D F  C a r d

L a n t h a n u m  s t r o n t i u m  G a l l i u m  M a g n e s i u m  O x i d e

(  L a 0 . 9  S r 0 . 1  ) (  (  G a o . a  M g 0 . 2  ) ๐ 2 . 8 7  )

R a d i a t i o n = C u K a 1 L a m b d a =  1 .5 4 C 6 C F i l t e r ^

C a l i b r a t i o n = 2 T = 1 9 . 6 2 7  - 8 9 . 4 5 5 l / l c ( R I R ) = 4 . 2 9

R e f :  C a l c u l a t e d  f r o m  I C S D  u s i n g  P O W D - 1 2 +

M o n o c i i n i c  -  P o w d e r  D i f f r a c t i o n , 1 2 /a  ( 1 5 ) z = 4 m p =

C E L L :  7 . 8 1 6 0 3  X S . 5 S 3 3  X 5 : 5 1 4 6 7  < 9 0 . 0  X 9 0 . 0 6  X 9 0 . 0 > P . S = m C 1 9 . 4 8  ( ? )

D e n s i t y { c ) = 6 . 6 8 5 D e n s i t y ( m ) = 6 . 4 4 A M w l = 2 4 0 . 3 3 V o l = 2 3 8 . 7 6 F ( 3 0 ) = 2 8 . 5 ( . 0 1 4 0 , 7 5 / 0 )

R e f :  S l a t e r ,  P . R . ,  I r v i n e ,  J . T . S . ,  I s h i h a r a ,  T . ,  T a k i t a ,  Y .

J .  S o l i d  S t a t e  C h e m . ,  V 1 3 9  p 1 3 5  ( 1 9 9 8 )

F IZ = 0 5 1 0 4 0 : C S D  S G I 1 2 / A 1 IT  i s :  1 5  S G  s h o r t  f o r m :  1 2 /a  A T F  T E JV I 2 9 8 .  R V P .  IT F  T F  a r e  o f  m i x e d  t y p e .  T F  a r e  c o n v e r t e d  p r i o r  t o  p a t t e r n

c a l c u l a t i o n .  I T F  H i g h - t e m p e r a t u r e  p o w d e r  n e u t r o n  d i f f r a c t i o n  s t u d y  o f  t h e  o x i d e  i o n  c o n d u c t o r  L i 0 . 9  S r 0 . 1  G a 0 . 8  M g 0 . 2  0 2 . 8 5

S t r o n g  L i n e s 2 . 7 6 / X  1 . 9 5 / 3  1 . 5 9 / 2  1 . 6 0 / 2  3 . 9 1 / 2  2 . 2 5 / 1  2 . 2 6 / 1  1 . 3 8 / 1  1 . 2 4 / 1  1 . 2 3 / 1

6 4  L i n e s ,  W a v e l e n g t h  t o  C o m p u t e  T h e t a  =  1 . 5 4 0 5 6 A ( C u ) ,  l * / o - T y p e  =  P e a k  H e i g h t

ท ช ( ท โ ท ) 1 ( 0 ( h k i ) 2 - T h e t a T h e t a ( ( ( 2 d ) น d ( n m ) ( ( f ) ( h k i ) 2 - T h e t a T h e t a D ( 2 d )

1 0 . 4 5 1 9 4 0 .1 ( 1 1 0 ) 1 9 . 6 2 7 9 . 8 1 3 0 . 0 1 1 0 6 3 3 0 . 1 3 2 3 7 0 .1 ( - 1 4  1 ) 7 1 . 1 7 2 3 5 . 5 8 6 0 . 0 3 7 7 7

2 0 . 3 9 0 8 1 1 6 .1 ( 2 0 0 ) 2 2 . 7 3 4 1 1 . 3 6 7 0 . 0 1 2 7 9 3 4 0 . 1 3 2 3 7 0 .1 ( 1 4 1 ) 7 1 . 1 7 2 3 5 . 5 8 6 0 . 0 3 7 7 7

3 0 . 3 9 0 8 1 1 6 .1 ( 0  1 1 ) 2 2 . 7 3 4 1 1 . 3 6 7 0 . 0 1 2 7 9 3 5 0 . 1 3 2 1 7 0 . 1 ( - 5  1 2 ) 7 1 . 2 9 5 3 5 . 6 4 8 0 . 0 3 7 8 3

4 0 . 2 7 6 4 5 1 0 0 . 0 ( 2  1 1 ) 3 2 . 3 5 8 1 6 . 1 7 9 0 . 0 1 8 0 9 3 6 0 . 1 3 2 1 7 0 .1 ( 3  3  2 ) 7 1 . 2 9 5 3 5 . 6 4 8 0 . 0 3 7 8 3

5 0 . 2 7 6 4 5 1 0 0 . 0 ( - 2  1 1 ) 3 2 . 3 5 8 1 6 . 1 7 9 0 . 0 1 8 0 9 3 7 0 1 3 2 0 1 0 .1 (  3  2  3 ) 7 1 . 3 9 4 3 5 . 6 9 7 0 . 0 3 7 8 8

6 0 . 2 7 5 7 3 7 8 . 9 ( 0 0  2 ) 3 2 . 4 4 4 1 6 . 2 2 2 0 . 0 1 8 1 3 3 8 0 1 3 2 0 1 0 .1 ( 5  1 2 ) 7 1 . 3 9 4 3 5 . 6 9 7 0 . 0 3 7 8 8

7 0 . 2 3 5 7 6 0 . 6 ( 3  1 0 ) 3 8 . 1 4 0 1 9 . 0 7 0 0 . 0 2 1 2 1 3 9 0 . 1 3 1 8 4 0 .1 ( 1 1 4 ) 7 1 . 4 9 7 3 5 . 7 4 9 0 . 0 3 7 9 2

8 0 . 2 3 5 7 6 0 . 6 ( 1 2 1 ) 3 8 . 1 4 0 1 9 . 0 7 0 0 . 0 2 1 2 1 4 0 0 1 3 0 4 2 0 . 8 ( 4 3  1 ) 7 2 . 4 0 1 3 6 . 2 0 1 0 . 0 3 8 3 4

9 0 . 2 3 5 3 2 0 . 5 1-1 1 2 ) 3 8 . 2 1 4 1 9  1 0 7 0  0 2 1 2 5 4 1 0 . 1 3 0 4 2 0 . 8 ( - 4  3  1 ) 7 2 . 4 0 1 3 6  2 0 1 0 . 0 3 8 3 4

1 0 0 . 2 3 5 3 2 0 5 ( 1 1 2 ) 3 8  2 1 4 1 9  1 0 7 0 . 0 2 1 2 5 4 2 0 . 1 3 0 2 7 0 . 9 ( 0  3  3 ) 7 2 . 4 9 7 3 6 . 2 4 9 0 . 0 3 8 3 8

1 1 0 . 2 2 5 9 7 8 . 7 ( 2  2  0 ) 3 0 . 8 6 1 1 9 . 9 3 0 0 . 0 2 2 1 3 4 3 0 . 1 3 0 2 7 0 . 9 ( - 4  1 3 ) 7 2 . 4 9 7 3 6 . 2 4 9 0  0 3 8 3 8

1 2 0 . 2 2 5 1 9 1 0 . 7 ( 2 0 2 ) 4 0 . 0 0 5 2 0 . 0 0 2 0 . 0 2 2 2 0 4 4 0 . 1 3 0 0 8 0 . 9 ( 2 0 4 ) 7 2 . 6 2 3 3 6 . 3 1 2 0 . 0 3 8 4 4

1 3 0 . 2 2 5 1 9 1 0 . 7 ( 2 0  2 ) 4 0 . 0 0 5 2 0 . 0 0 2 0 . 0 2 2 2 0 4 5 0 . 1 3 0 0 8 0 . 9 ( 4  1 3 ) 7 2 . 6 2 3 3 6 . 3 1 2 0 . 0 3 8 4 4

1 4 0 . 1 9 5 4 1 3 3 . 7 ( 4  0  0 ) 4 6 . 4 3 1 2 3 . 2 1 6 0 . 0 2 5 5 9 4 6 0 . 1 2 3 6 1 8 . 0 ( 6 1 1 ) 7 7 . 0 9 1 3 8 . 5 4 6 0 . 0 4 0 4 5

1 5 0 . 1 9 5 4 1 3 3 . 7 ( 0  2  2 ) 1 6 . 4 3 1 2 3 . 2 1 6 0 . 0 2 5 5 9 4 7 0 . 1 2 3 6 1 8 . 0 ( - 2  3  3 ) 7 7 . 0 9 1 3 8 . 5 4 6 0 0 4 0 4 5

1 6 0 . 1 7 9 7 0 0 .1 ( 1 3 0 ) £ 0 . 7 6 4 2 5  3 8 2 0 . 0 2 7 8 2 4 8 0 . 1 2 3 4 2 4 . 7 ( 0  2  4 ) 7 7 . 2 3 3 3 8 . 6 1 7 0 . 0 4 0 5 1

1 7 0 . 1 7 9 1 0 0 . 1 ( 3 2 1 ) 5 0 . 9 4 4 2 5 . 4 7 2 0 . 0 2 7 9 2 4 9 0 . 1 1 9 3 1 C .1 ( 3 4 1 ) 8 0 . 4 2 6 4 0 . 2 1 3 0 . 0 4 1 9 1

1 8 0 . 1 7 9 1 0 0 .1 ( 3  1 2 ) 5 0 . 9 4 4 2 5 . 4 7 2 0 . 0 2 7 9 2 5 0 0 . 1 1 9 3 1 0 .1 (  5  3 0 ) 8 0 . 4 2 6 4 0 . 2 1 3 0 . 0 4 1 9 1

1 9 0 . 1 7 4 7 2 3 . 5 [ 1 1 1 ) 5 2 . 3 1 8 2 6 . 1 5 9 0 . 0 2 8 6 2 5 1 0 . 1 1 8 9 6 0 .1 ( 3  1 4 ) 8 0 . 7 0 7 4 0 . 3 5 3 0 . 0 4 2 0 3

2 0 0 . 1 7 4 7 2 3 . 5 ( 2  2  2 ) 5 2 . 3 1 8 2 6 . 1 5 9 0 . 0 2 8 6 2 5 2 0 . 1 1 8 9 6 0 .1 ( - 3  1 4 ) 8 0 . 7 0 7 4 0 . 3 5 3 0 . 0 4 2 0 3

2 1 0 . 1 7 4 4 7 2 . 4 ( 0 1 3 ) 5 2 . 4 0 0 2 6 . 2 0 0 0 . 0 2 8 6 6 5 3 0 . 1 1 7 9 6 0 . 8 ( 2 4  2 ) 8 1 . 5 3 5 4 0 . 7 6 7 0 . 0 4 2 3 9
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