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Jones (1938) did a calculation similar to the present 
case (b), using numerical integration methods and an 
experimental profile for b(x) which approximates close- 
ly to (1 + x2x2) -2. 

In the above analysis it is assumed that all experi- 
mental profiles have been corrected for al-a2 overlap, 
and that influences which vary slowly with 20 are 
negligible or have been taken care of. 

The results from line broadening and from fringe 
spacing should be identical provided the specimen is 
not faulted and is free of strains normal to the dif- 
fracting planes. The ease with which measurements of 
broadening and fringe spacing can be performed, al- 
lows a quick test for strains and faults in the specimens. 

The author would like to thank Mr M.V. Gandar 
for help with the numerical work. 
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The Crystal Structure of Bis-(N-ethylsalieylaldiminato)eopper(II) 
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The structure of the complex bis-(N-ethylsalicylaldiminato)copper(II) of molecular formula 
C18HzoNzOzCu has been determined with two-dimensional Weissenberg and precession data by the 
heavy atom method and refined with three-dimensional Weissenberg data. The crystals are monoclinic 
with a = 9.824, b = 8.432, c = 20.989/~, fl= 101 °. The space group is P21/c with four molecules per unit 
cell. The coordination polyhedron around the copper atom is a distorted tetrahedron. The angle between 
the two coordination planes is 35 ° 52' and the step angles between the coordination planes and the planes 
of the salicyl chelates are 11°30 ' and 22044 '. No interaction is possible between copper atoms. 

Introduction 

The ~ form of bis-(N-methylsalicylaldiminato)copper- 
(II), the structure of which has been determined by 
Lingafelter, Simmons, Morosin, Scheringer & Freiburg 
(1961), shows a planar arrangement of the ligand atoms 
about the copper atom. The space groups of the normal 
N-substituted salicylaldiminatocopper(II) complexes 
(Frasson & Panattoni, 1962), indicate that in the N-n- 
butyl and N-n-pentyl derivatives the coordination con- 
figuration of the copper atom is planar. In fact the 
presence of two copper atoms in a cell of space group 
P2x/c requires that they be at centres of symmetry. 
For the N-ethyl and N-n-propyl derivatives, on the 
basis of space group considerations alone, no informa- 
tion is available on the type of arrangement of ligands 
around the copper atom. We have now carried out 
the determination of the structure of bis-(N-ethylsali- 
cylaldiminato)copper(II). 

Experimental 

The compound, of formula C18H20N202Cu, was pre- 
pared by the method of Charles (1957) as modified by 
Sacconi, Ciampolini, Maggio & Del Re (1960). Black 

crystals, which have the form of thick plates, were ob- 
tained. 

The crystal data are as follows" 

Molecular weight 354.9 
a =  9.824 + 0.012 A 
b =  8.432 + 0.012 
c = 20.989 + 0.026 
f l = 1 0 1 ° + 1 0  ' 
V= 1706 A 3 
F(000) = 748 
Qra = 1"38 g.cm-3 
Qeale = 1"40 g.cm-3 
Z = 4 .  

The systematic absence of reflexions hOl for l odd 
and 0k0 for k odd uniquely determined the space group 
as P21/e. The cell parameters were measured from pre- 
cession photographs and the density was measured by 
flotation. A very small fragment (mean dimensions" 
0.015 cm) was selected for intensity measurements. 
Equi-inclination Weissenberg photographs of hOl 
through h6l and of Okl were obtained with nickel- 
filtered Cu Kct radiation on a Wiebenga camera with 
integration in one direction only (Scatturin, Panattoni, 
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Bardi & Bezzi, 1959). Each spot on the multiple film 
sets was scanned normal to the integration direction 
with a densitometer feeding into an amplifier and 
Honeywell recorder. The areas under the densitometer 
tracings were measured and used as relative intensities. 
All intensities were corrected for Lorentz and polariza- 
tion factors but no correction was made for absorption 
or for anomalous dispersion. The atomic scattering 
factors used were those of Forsyth & Wells (1959). All 
calculations were carried out on an Olivetti Elea 6001 
3K computer, with programs written by Panattoni & 
Frasson (1962). The corrected intensities of the various 
layers were put on a single relative scale, the absolute 
scale being established later by correlation with the 
calculated structure factors. A total of 1508 indepen- 
dent reflexions were observed. 

The structure determination 
The general features of the structure were deduced 

from two-dimensional Patterson syntheses followed by 
electron-density projections along [100] and [010], using 
phases determined by the copper atom. It was apparent 
that the copper atom is located at x = 0.2815, y = 0.1140, 
z=0.1630. A series of difference syntheses on the same 
projections allowed the determination of the positions 
of the lighter atoms. The discrepancy indices R (defined 
as R=,VllFol-IFcll/SIFol, where the summation is 
over the observed reflections only), at this stage were 
R0kz=16% and Rh0z=14%. Four cycles of least- 
squares refinement of non-hydrogen atoms with aniso- 
tropic temperature factors reduced the R indices to 
Ro~ = 14% and Rhoz = 12%. 

With these coordinates and anisotropic temperature 
factors a three-dimensional Fourier synthesis and two 
three-dimensional difference syntheses were made 
which reduced the Rnkt index to 15 %. 

A further series of non-hydrogen atoms least-squares 
refinement was carried out with a program written by 
Panattoni, Grubissich & Frasson (1965) in which are 
described the basis of the choice of the following 
weighting scheme: 

1 

w = + 0.0044Fo 2 -  0.095F o + 63.0 

for reflexions with Fo > 12.0 

NI~ 'w(z]F) 2 
] 4 ) ~  . . . . . .  N2S"(~F)2 

for reflexions with Fo < 12.0 
N1 -- number of reflexions with Fo < 12.0 

N2=number of reflexions with Fo> 12.0 
~"(AF)  2 = sum of (LIE) 2 of reflexions with Fo < 12-0 

Z'w(AF)Z=weighted s u m  (LIE) 2 of reflexions with 

Fo> 12.0. 
At this stage the Rhkz value was 10.3%. 

We tried to find the positions of the hydrogen atoms 
from three-dimensional difference syntheses. However, 
the calculated positions of the hydrogen atoms were 
not consistent with the residual maxima in the maps; 
accordingly, no further attempt was made to define 
the positions of hydrogen atoms. The values of the 
observed and calculated structure factors are reported 
in Table 8. The values of the parameters and their 
estimated standard deviations are given in Tables 1 and 
2. Tables 3 and 4 show least-squares equations for 
molecular planes, the angles between these planes and 
the deviations of the atoms from the planes. 

D i s c u s s i o n  

The crystal consists of discrete molecules. Figs. 1 and 2 
show a perspective view of the molecule and a pro- 
jection of the atomic coordinates on (010). The coor- 
dination configuration about the copper atom is a 
distorted flattened tetrahedron. The bond lengths and 
angles with their e.s.d.'s are listed in Tables 5 and 6. 
The bond lengths of several complexes of N-substituted 
salicylaldimines are compared in Table 7 with our 
values. The Cu-O distances of 1.90 and 1.89/~ agree 
with the values found in octahedral or planar com- 
plexes, 1.90 (column 1 of Table 7), 1.88 (column 4), 
1.92 (column 2) and 1.91 (column 3). They are similar 
also to the values found in other distorted tetrahedral 
complexes, 1.93 and 1.89/~ reported in columns (7) 
and (8) and 1.87 and 1.89 A in 2,2'-biphenylbis- 
(2-iminomethylenephenolato)copper(II) (Cheeseman, 

Table 1. Coordinates ( × 104) and their e.s.d.'s (in parentheses) 

C u  

First salicylaldimine group 
x/a y/b z/c 

O 2913 (8) 1026 (11) 2546 (3) 
N 1477 (9) 2893 (13) 1536 (4) 
C(1) 2111 (13) 1724 (16) 2882 (5) 
C(2) 2245 (15) 1278 (21) 3541 (5) 
C(3) 1371 (15) 1964 (20) 3925 (6) 
C(4) 335 (16) 3002 (20) 3669 (6) 
C(5) 171 (12) 3459 (17) 3023 (6) 
C(6) 1041 (11) 280l (16) 2622 (5) 
C(7) 837 (12) 3389 (16) 1970 (6) 
C(8) 1187 (18) 3737 (23) 910 (7) 
C(9) 2433 (16) 4686 (21) 806 (7) 

x/a y/b z/c 
2821 (1) 1144 (2) 1637 (0) 

Second salicylaldimine group 
x/a y/b 

O' 2132 (8) 449 (11) 
N' 4626 (10) 142 (13) 
C(I') 2697 (11) -529 (17) 
C(2') 1961 (17) - 1022 (25) 
C(3') 2522 (18) -1989 (28) 
C(4') 3941 (24) -2576 (27) 
C(5') 4670 (14) -2096 (20) 
C(6') 4101 (12) -1107 (19) 
C(7') 4998 (12) -700 (17) 
C(8') 5734 (13) 405 (19) 
C(9') 6483 (12) 1943 (16) 

z/c 
783 (3) 

1690 (4) 
443 (5) 

- 177 (7) 
- 552 (8) 
- 369 (9) 

231 (6) 
626 (5) 

1244 (6) 
2303 (5) 
2261 (6) 
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Hal l  & Waters ,  1963). The  C u - N  b o n d  lengths of  1.96 
and  1.95 A are slightly different f rom the values re- 
po r t ed  for  the methy l  and  phenyl  derivatives,  owing 
pe rhaps  to the different steric effects of  the subst i tuents .  
In  fact  the C(8) -O '  distances in the methyl  and  phenyl  
derivatives are 2.76-2.78 A, while in the present  case 
they  are 2.95 A, and  the sum of  the van  der Waals  

radii  (Paul ing,  1960) for  in te rmolecu la r  contac ts  
CH3-O  and  CH2-O is 3.40 A and  for  C - O  con tac t  
wi th  a roma t i c  c a rbon  is 3.10 A. The  fact  t ha t  ou r  
C(8) -O '  distances are 0.2 A greater  t han  those  in the  
two o ther  derivat ives results f rom the n o n - p l a n a r  co- 
o rd ina t i on  and  consequen t ly  f rom the smaller  repul-  
sive effect between the subs t i tuent  and  the oxygen a tom.  

Cu 
0 
O' 
N 
N' 
c(1) 
C(2) 
c(3) 
c(4) 
c(5) 
c(6) 
c(7) 
c(8) 
c(9) 
c(1') 
c(2') 
C(3') 
c(4") 
c(5') 
C(6') 
C(7') 
c(8') 
C(9') 

Table  2. Anisotropie temperature factors ( x  102) and their e.s.d.'s 
3 3 

Anisotropic thermal factors are of the form: exp [ -¼ S Z B~jhdljm*as*]. 
i=l j=l 

BI 1 B22 B33 B12 B13 
232 (6) 304 (9) 264 (6) 51 (8) 27 (4) 
332 (38) 281 (52) 266 (27) 202 (39) 101 (29) 
234 (37) 357 (58) 284 (36) 87 (35) 67 (29) 
211 (39) 250 (28) 225 (41) 22 (41) 131 (32) 
233 (45) 179 (63) 266 (46) 63 (41) 25 (36) 
287 (59) 225 (80) 184 (44) --12 (49) 15 (40) 
471 (68) 351 (89) 230 (61) --190 (67) --23 (52) 
453 (73) 446 (93) 225 (58) --149 (65) 87 (50) 
481 (79) 523 (91) 329 (68) --219 (68) 165 (58) 
233 (55) 335 (87) 361 (60) --58 (49) 29 (44) 
186 (47) 156 (69) 386 (61) --57 (44) 134 (42) 
146 (46) 233 (80) 460 (66) 21 (43) 76 (44) 
451 (69) 234 (94) 322 (68) 147 (65) 89 (54) 
720 (115) 665 (139) 437 (92) -238  (96) 37 (81) 
179 (45) 308 (81) 224 (51) - 1 9  (47) 74 (38) 
278 (55) 326 (83) 259 (54) 14 (56) 13 (42) 
309 (64) 486 (96) 329 (62) 47 (64) --53 (49) 
509 (78) 409 (102) 375 (69) 32 (66) 169 (58) 
350 (70) 368 (90) 376 (66) 71 (65) 107 (53) 
285 (57) 280 (81) 302 (54) --10 (59) 119 (43) 
298 (53) 270 (89) 352 (62) 66 (50) 125 (46) 
254 (63) 465 (83) 294 (57) 111 (61) --57 (46) 
467 (96) 810 (116) 381 (78) --166 (82) --49 (67) 

B23 
- 9 ( 8 )  
43 (38) 

130 (35) 
6 (41) 

- 7 9  ( 4 2 )  
- 3 3  ( 4 4 )  

18 (61) 
- 2 7  ( 5 7 )  

- 1 7 4  ( 6 3 )  
- 5 8  ( 5 4 )  
- 8 8  (51) 
- 1 5  ( 5 1 )  

93 (63) 
276 (87) 

- 4 7  ( 4 9 )  
- 8 5  ( 5 8 )  
- 2 7  (63) 

11 ( 6 4 )  
- -  8 ( 6 2 )  

--28 (57) 
--49 (55) 
- 4 5  (60) 
- 5 5  ( 7 5 )  

Table  3. Least-squares planes 
Coefficients of least-squares plane equations. 

Chelate ring plane I (~) 
[O, N, C(1), C(6), C(7)1 

Chelate ring plane II (fl) 
[O', N', C(I'), C(6'), C(7')l 

Benzene plane I (y) 
[C(1), C(2), C(3), C(4), C(5), C(6)] 

Benzene plane II (6) 
[C(I'), C(2'), C(3'), C(4'), C(5'), C(6')1 

Coordination plane I (e) 
[Cu, O, NI 

A(x')+B(y')+ C(z') = 1 
A B C 

0.1996 0.2346 0"0816 

1.0819 1"9128 -0"9849 

0"1932 0.2414 0.0801 

1.2803 2"2319 -1"2482 

0.2765 0.2465 0.0536 

Coordination plane II (r/) 
[Cu, O', N'] 0.8602 1.6829 

x' = x -  z sin ( f l -  90 o) 
y' =y 
z' = z cos (B-  90 o) 

Angles between the least-squares planes 
p ~, ~ c rt 

40°30 ' 2°30 ' 41040 , 11 °0' 43°38 ' 
fl - -  39 40 3 06 37 25 23 40 
y J 40 41 11 30 42 37 

- -  38 34 22 44 
e - -  35 53 

-0-7169 

AC23-3 
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Cu 
0 
O" 
N 
N" 
C(1) 
C(2) 
C(3) 
C(4) 
c(5) 
C(6) 
c(7) 
c(8) 
C(9) 
C(1 ') 
C(2') 
C(3') 
c(4') 
c(5') 
c(6') 
C(7') 
c(8') 
C(9') 

Table 4. Distances ( i  x 103) 
from least-squares planes 

7 plane e plane 6 plane fl plane 
-281 -245  - 9 9  - 9 2  

- 52  - 9  
44 19 

- 1 0  - 1 1  
- 5 7  - 2 4  

10 26 
- 13 15 

13 -616  
- 9  - 50 

7 --46 
- 8  - 3 3  
67 25 

203 161 
1579 1485 

- 1 2  - 3 9  
6 - 4 9  
2 - 2 6  

- 7  -41  
4 - 4  
6 2 
9 34 

- 5 5  9 
1337 1411 

N I 

Fig. 1. A perspective view of the molecule. 

Table 5. lntramolecular bond lengths 
Salicylaldimine group I 

e.s.d. 
Cu- -O 1.895 0.006 
C u - - N  1-964 0.010 
O - - C 0 )  1.295 0.014 
C(1)-C(2) 1.415 0.015 
C(2)-C(3) 1.407 0-020 
C(3)-C(4) 1.388 0.022 
C(4)-C(5) 1"389 0.018 
C(5)-C(6) 1"417 0"017 
C(6)-C(7) 1.433 0.017 
C(1)-C(6) 1.417 0.017 
N---C(7) 1.272 0.015 
N---C(8) 1.476 0.018 
C(8)-C(9) 1.513 0.024 

O' --C(8) 2.951 0.021 
O' --C(9) 3.584 0.020 
O C(8') 2.959 0.015 
Cu--C(9) 3.443 0.017 
Cu--C(8) 2.968 0.018 
Cu--C(8') 3.000 0.012 
Cu--C(9') 3.649 0.012 

This agrees with the observation that our Cu-N values 
are close to the values found in the salicylaldoximates 
(columns 2 and 3). 

The value of the angle between the two chelate ring 
planes is very much dependent on the different sub- 
stituents on nitrogen. The value of 35 o 53' in the ethyl 
derivative (present work) is about the same as that in 
the e-phenylethyl derivative (Starikova, 1966). The 
angle becomes zero when a phenyl group is introduced 
directly bonded to nitrogen atom. Further, the minor 
steric hindrance of the methyl derivative leads to the 
separation between copper atoms of 3.33 A in a chain 
of octahedral molecules. 

C(3') 1.443 C(4') 

C(2')(~x~* . 

1.428\ 1W c(5') 
378 

C(1", X~* l"444~z3*/"° ' ~C(6') 
1,28~ C(9) N'~63 

I~ 28° a2s*~ C(7') 
1.47E . 85 ./1.282 

N * ~ ~ 6 "  

1"27y / 

C(7)I11250 11"895 
I 127 0 1.43~ 

C(6) . o . 95 

1.417 C ('~) c(,)lIoo f41s 
1.389 12o C(2) 

41¢~<_ C(9') "~'1.502 
c(~) 

c(~) 

Fig.2. Projection on (010). 

(,A,) and intermolecular distances less than 3.6 
Salicylaldimine group II 

e.s.d. 
C u - - O '  1 "885 0"007 
C u - - N '  1"948 0"010 
O' C(I') 1"284 0"015 
C(1')-C(2') 1.425 0.020 
C(2')-C(3') 1.400 0-027 
C(3')-C(4') 1.443 0.028 
C(4')-C(5') 1.387 0.024 
C(5")-C(6") 1.378 0.019 
C(6')-C(7') 1.463 0.017 
C(1")-C(6") 1"444 0"017 
N'---C(7')  1"282 0"016 
N'---C(8 ')  1"530 0"014 
C(8')-C(9') 1-502 0.020 
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In the present complex the e and r/ coordination 
planes and the planes ct and fl of the salicyl chelates 
are also not coplanar. The respective angles are 11 o 
and 23°40 ', with distances of the copper atom from 
the planes of the chelates of 0.092 and 0.245 .~. This 
distance reaches its largest value, 0.45 A, in the phenyl 
derivative (Wei, Stogsdill & Lingafelter, 1964), and is 
0.38/~ in bis-(5-chlorosalicylaldoximato)copper(II) 
(Orioli, Lingafelter & Brown, 1964), and 0.065/~ in 
bis(salicylaldoximato)copper(II) (Jarski & Lingafelter, 
1964). 

Among the most important features of the present 
determination are the values of the bond angles in the 

coordination polyhedron. The tetrahedral angles be- 
tween the oxygen and nitrogen atoms are very flattened 
and different (O-Cu-O'  151.6 °, N - C u - N '  156.6°). 
Their mean value and the mean value of the four other 
angles agree well with the values (92 ° and 153 o) found 
in 2,2'-biphenylbis-(2-iminomethylenephenolato)cop- 
per(II) (Cheeseman, Hall & Waters, 1963) in which 
the two salicyl groups are bridged by a biphenyl group. 
The environment around the copper atom is best visu- 
alized as a tetrahedron in which both angles between 
the nitrogen atoms and between the oxygen atoms are 
flattened. The explanation of the tetrahedral arrange- 
ment is not clear. Whether it is mainly due to the Jahn- 

Tetrahedron angles 

O -Cu-O'  
N -Cu-N'  
O -Cu-N 
O'-Cu-N 
O -Cu-N '  
O ' -Cu-N'  

Salicylaldimine 
Group I 

Cu- -O C(1) 
O C(1)-C(2) 
O C(1)-C(6) 
C(1)-C(2)-C(3) 
C(1)-C(6)-C(5) 
C(2)-C(3)-C(4) 
C(3)-C(4)-C(5) 
C(4)-C(5)-C(6) 
C(5)-C(6)-C(7) 
C(6)-C(1)-C(2) 
C(6)-C(7)-N 
C(7)-C(6)-C(1) 
C(7)-N---C(8) 
N---C(8)-C(9) 
Cu- -N-- -C(7)  
Cu- -N-- -C(8)  
N---C(7)-C(6) 

angles 

Table 6. Intramolecular bond angles (°) 

e.s.d. 
151.7 0.6 
156-6 0.7 
92.8 0.4 
91.1 0.4 
93.0 0.4 
94.4 0.4 

e.s.d. Group II 
127"4 0"7 C u - - O ' - - C ( I ' )  127"9 
117"4 0"9 O" C(1')-C(2') 119"7 
124"5 0"9 O' C(1')-C(6') 124"1 
119.8 1.1 C(1 ')-C(2')-C(3') 122.7 
120.6 1.0 C(1')-C(6')-C(5') 122-6 
121"7 1"2 C(2')-C(3')-C(4') 118-6 
120.1 1.1 C(Y)-C(4')-C(5') 119.1 
120.0 1.1 C(4')-C(5')-C(6') 123-0 
116.2 1-0 C(5')-C(6')-C(7') 115.7 
118-1 1 "0 C(6')-C(1 ')-C(2') 116.0 
124.9 0.9 C(6')-C(7')-N' 124.7 
123.3 0.9 C(7")-C(6')-C(1') 122.7 
116.3 1.1 C(7')-N'---C(8')  115"9 
111" 1 1"0 N'---C(8")-C(9') 110.6 
125.8 0.8 Cu- -N ' - - -C(7" )  125.6 
118.1 0.9 C u - - N ' - ~ C ( 8 ' )  118.5 
124.9 0.9 N' , -C(7')-C(6') 124.8 

e.s.d. 
0"7 
0"9 
0.9 
1"3 
1-0 
1-5 
1.5 
1"2 
1"0 
0.9 
1"0 
1"0 
0"9 
0"9 
0-8 
0"7 
1-0 

Cu 
coordination 

Cu- -O 
C u - - N  
0 C(1) 
C(1)-C(2) 
C(2)-C(3) 
C(3)-C(4) 
C(4)-C(5) 
C(5)-C(6) 
C(1)-C(6) 
C(6)-C(7) 
C(7)-N 
N---C(8) 

Table 7. Bond lengths (A) in salicyl complexes with copper 
Octahedral Planar Tetrahedral 

(1) (2) (3) (4) (5) (6) (7) (8) 
1.90 1"92 1.91 1.88 1.90 1.89 1.93 1"89 
1.99 1.94 1.96 1.99 1.96 1.95 1.97 2.01 
1.32 1-36 1.33 1.31 1.29 1.28 1.36 1.31 
1-40 1.39 1.40 1.42 1.41 1.42 1.44 1.41 
1.39 1.38 1.38 1.40 1.40 1.40 1"45 1.40 
1.40 1.36 1.40 1.37 1.39 1.44 1.41 1-40 
1.37 1.36 1-36 1.37 1.39 1.39 1.42 1.41 
1.39 1.44 1.40 1.42 1.42 1.38 1.42 1.42 
1.42 1.40 1.44 1.40 1.42 1.44 - -  - -  
1.44 1.45 1.44 1.44 1.43 1.46 1.43 1.45 
1-31 1.25 1.26 1.30 1.27 1.28 1.30 1.30 
1.52 - -  - -  1.44 1.48 1.53 1.56 1.51 

(1) Bis-(N-methyl salicylaldiminato)-Cu(II). Lingafelter et al. (1961). 
(2) Bis(salicylaldoximato)-Cu(II). Jarski & Lingafelter (1964). 
(3) Bis-(5-chlorosalicylaldoximato)-Cu(II). Orioli, Lingafelter & Brown (1964). 
(4) Bis-(N-phenylsalicylaldiminato)-Cu(II). Wei et al. (1964). 
(5) Bis-(N-ethylsalicylaldiminato)-Cu(II), salicyl group I. Present work. 
(6) Bis-(N-ethylsalicylaldiminato)-Cu(II), salicyl group (II). Present work. 
(7) Bis-(N-~-phenylethylsalicylaldiminato)-Cu(II), salicyl group I. Starikova (1966). 
(8) Bis-(N-~-phenylethylsalicylaldiminato)-Cu(II), salicyl group II. Starikova (1966). 

A C 23 - 3* 
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Table 8. Observed and calculated structure factors Jbr observed reflemons ( x 10) 

K-O 
L=O I.,=10 

tt F01  FC t! F01  FC 

01+ 0 2 1 6 -  0 2 0 6 -  0 0 .  0 8 9 0 -  
0~+  1 3 3 3 -  1 3 0 7 -  01+ 18453. 
0 3 *  0 2 0 9 -  0 1 7 8 -  U I -  0 8 9 ;  ) -  
0 4 .  1 0 2 5 •  0 9 6 2 *  02+  0 5 ? 5 *  
05+ 0 5 % 0 -  0 5 2 3 -  0 2 1  0 8 3 0 *  
0 6 *  0441- -  0410- -  03+ 0513- -  
07+ 0 5 2 1 .  O h 0 5 +  0 3 -  01~5- 
09+ 0 2 8 % "  0 2 3 2 -  044 0 2 7 R "  
10+ 0 2 5 2 ,  0 2 2 0 +  0 4 -  0 3 ~ A "  
1 1 * 0 1 5 0 .  0 1 6 3 .  Ub* 05M1+ 
1 2 + 0 1 3 4 -  0149- Oh- 0 1 5 1 *  

06" 04(19. L=2 
07+ 044¢, - 

UU+ 0736- 0 7 6 0 -  0 7 -  036¢,- 
0 1 * 1 4 5 1 -  1 4 1 5 -  0 8 *  0 1 1 1 .  
0 1 - 0 8 9 7 , ,  0 8 3 9 *  0 ~ -  0 2 5 4 -  
0 2 • 0 1 7 1 +  0 2 7 6 +  0 9 +  0 1 1 4 .  
{ )2 -  0 2 S ~ -  0 2 4 2 -  09- (143~* 
0 3 . 0 ~ . 1 3 -  0 0 0 6 -  1 1 -  0 2 1 0 -  
0 3 - % 2 4 3 -  %%49- 
04+ 04"~0- 035~- L=12 
04-(]256. U71~3* 0 0 +  0 6 4 2 *  
05+U22R* 01LJ(~¢ 014, 0116- 
Oh-  09~4  • 0 9 1 2 +  01 d l q q -  
0 6 + 0 7 2 h *  0 7 1 2 .  02• 05qA- 
05-077~4- 0728- 02- 0904- 
0 7 + 0 2 1 5 -  0 1 8 6 -  0 3 - 0 2 1 5 .  
I )7 -  O:t-)c~- 0 3 9 4 -  0 4 *  0 1 0 5  
U~•  01Qc~ - 0175- 0 4 -  0 3 h 4  
0 U -  0 3 ~ 7 .  LI3b3* O 5 + 0 5 3 1 -  
09+0134. 0 1 3 q +  Oh- 0262- 
I 0 ¢  OM1 I1 0 2 0 2 *  08+  0 1 3 f ~ -  
10- t$4~11- 0 3 9 2 -  Db- 111G~'- 
11 ~ (1212 -  0 , > 1 2 -  07* ,~J.w+ 
I<~-0113, 01ud. 07-0404- 

L=/~ 0 8 •  01 ~c~. 
O0•03Z~- 0340- 00- 034]" 
0 1 + 0 3 5 7 -  U155- 09- 01Oq- 
01-OZ')5- Uobl- IU-UI 14. 
02+ t11~k+ U052* 11-t1137~ 
0 2 -  O42R* U.409 • 1 Z - 0 1 2 4 -  
03- 041~. 05U4 ,, L=IL~ 

0 4 + 0 1 4 3 .  U l h ~ •  OU* U I 2 2 "  
U4- 093P,- 0 9 # 1 -  0 1 •  0 3 5 h -  
0 5 •  A3w1* 0 3 5 9 +  O1-0711+ 
{.5-{1237+ U23h~  0 3 • 0 2 7 7 .  
C)O ~ Or , 2 -  obgho 0 3 -  0525- 
05- 05~0. 0 5 4 h +  04+ 0 2 2 5 -  
0 7 + 0 2 3 Z -  ( 1 2 0 ~ -  0 4 - 0 2 1 0 ~  
0 ?-02d9- 019%- 00+016~+ 
()8401 ~"4. 0 1 6 7 .  05- 0635. 
U U - 0 5 1 H -  0 5 1 5 -  08•0311* 
0~+ 0200. 0176. 06" 0325- 
09-U220. 0233 , ,  U7+ 024R- 
IU+ 0 3 0 5 -  0312- 07- 01H1- 
I U - 0 4 t ) ? *  0 4 1 6 1  0 8 •  ()223- 

I.,=6 o8-  o23,) .  
09" 0 3 2 2 *  

0 0 .  01q(1* 0 3 5 0 *  1 0 - 0 1 7 3 -  
UI+ 01hq* 0112, 
O1- n 4 0 2 -  0 5 1 4 -  I~16 

O 2 .  03%4- 0 3 5 2 -  0 0 ÷  03144- 
0 2 -  0 1 1 7 *  0073* (]14 021)1 •  
0 3 , , 0 1 4 5 .  0 1 1 U *  0 1 -  0099- 
U 3 - t ) 2 6 6 .  0 " ¢ 0 9 .  02+ 0 2 ~ 3 •  
04* 0 5 1 h *  05U84 (12- O4'}'~• 
0 4 -  0 ? 6 7 ,  O1.2U* OJ+ 0 3 5 0 -  
05* 051r'," 0~58- OJ" N350* 
05" 0233- 0206- 04" 02~)g- 
0 6 4  0 1 5 4 +  F) 1 4 3 •  U:)+ 0 2 8 7 •  
0 7 +  0 3 R 6 •  0 3 5 3 +  05- 0125- 
0 7 - 0 4 1 ) 9 .  0 4 3 2 *  05- 0 1 4 4 •  
0 8 -  0 1 2 0 -  0 1 4 1 -  0 7 -  0 2 9 3 -  
0 ~ . 0 3 3 A -  0 3 7 5 -  0 8 •  0 1 3 3 ,  
1 U + 0 2 H 2 *  0078+ 0 8 -  0 2 0 1 -  
1 1 . 0 1 8 3 .  0 1 6 4 •  1 0 -  0 1 3 n *  
1 2 . 0 1 6 0 - - 0 1 5 1 -  I I -  0 1 5 6 -  

~ 8  L=~8 
00+ 0 3 3 R -  0324- 00+ t)L)b5, 
0 1 +  0770- 0 7 6 9 -  0 1 -  0 4 2 3 "  
01-L)814, 08bL) •  02+  02,>g-  
U 2 •  08113. 0825* 0 2 -  0330- 
U 2 - 0 1 1 4 -  0 0 5 2 -  0 3 •  011¢ ,¢  
0 3 *  0 0 ~ 9 •  0 0 0 6 •  O J "  0 1 6 3 ~  
0 3 -  0471~"  0 5 U 5 -  04+  0 3 1 2 .  
0 4 •  0 5 9 5 -  O b 3 b -  04- 0121- 
0 5 +  0 2 8 8 -  0 2 6 8 -  0 5 •  0 2 4 3 -  
0 5 -  OUTq¢ U U 8 8 •  0 5 -  Cl207-  
Ob+ 0932., (1924,. Ob+ 0235- 
0 6 -  0 5 1 1 -  0 4 9 4 -  0 6 -  0 1 5 3 •  
07+ 0 2 2 R -  0190- 07+  0157, 
U8*  0 3 P 4 -  0 3 8 0 -  0 7 -  O / x 1  , 
08- 0 4 1 9 *  0 4 2 8 +  OPt- 0 1 2 . 4 -  
0 9 -  0135~ 0 1 3 4 •  0 9 -  0 1 5 A -  
10+ 0169+ 0 1 9 5 +  
1 0 -  o 2 7 q -  0 2 3 8 -  
"12- 0 1 3 7 + 0 1 0 4 .  

0 8 5 2 -  
1 7 2 6 +  
0 8 5 8  ~ 
0 4 9 3 +  
0 8 1 2 •  
0 5 6 0 -  
0 1 4 4 -  
0 2 7 0 -  
0 4 3 2 -  
U0874  
0 1 0 2 .  
0 4 3 0 *  
U 4 1 5 -  
0 3 8 5 -  
0 1 0 0 +  
0 2 2 9 -  
0 1 2 4 •  
0 4 4 6 *  
0 2 3 6 -  

U 5 4 2 *  
U07 ( I -  
0 1 6 3 -  
0b01) "  
U~97- 
U2591  
U164+  
0 3 7 2 •  
U525- 
0297- 
0 1 4 1 -  
0 1 3 0 -  
0373* 
0 3 b b *  
5 1 2 1 *  
0 J 5 1 -  
0 1 4 7 -  
UUgX• 
0 1 0 3 *  
0 1 4 5 -  

U064- 
0291- 
0 5 6 1 .  
02/~*  
Ub05- 
U i 9 4 -  
0 2 3 1 4  
0112. 
0 5 6 8 .  
0 2 9 0 •  
0297- 
U 2 6 0 -  
0 1 9 9 -  
U 2 1 2 -  
0 2 6 7 *  
0 3 2 4 +  
0%54- 

0 3 5 6 -  
0 1 9 0 +  
O032- 
0 2 2 5 +  
0 5 2 h *  
0 3 1 5 -  
0 4 0 0 •  
01u5- 
0 2 9 2 *  
0 1 1 2 -  
0 1 U h ,  
0 3 3 7 -  
0 1 5 3 +  
0 2 2 9 -  
0167• 
0 1 1 9 -  

0227* 
0 4 1 3 -  
0 2 3 0 -  
0 3 4 3 -  
0 1 1 8 .  
0161. 
0 2 5 7 ,  
o~22-  
0221- 
0 2 1 7 -  
0 2 6 2 -  
0 1 8 0 .  
0 2 0 3 +  
0 3 2 4 *  
01Ub- 
0 2 0 5 -  

L=20 L=3 D=9 I,=15 L~2 
.ll F01 F(. II F01 FC It FOt FC II F.01 FC 11 F01 FC 

0 1 - 0 4 2 A *  0 4 2 2 *  0 6 -  0 1 3 6 .  0 1 3 3 .  0 5 " 0 4 9 9 .  0 5 3 2 *  0 5 - 0 3 1 5 +  0 3 2 6 *  0 0 * 0 0 0 7 *  0122+ 
0 2 ~ 0 1 R 7 ~  0 1 7 1 ~  074  0 3 A P -  0 3 4 9 -  0 6 . ' 0 3 9 A *  0 3 9 2 *  0 6 - 0 2 5 2 .  0 2 6 7 *  0 2 + 0 3 ~ R -  0 3 0 4 -  
0 2 - 0 3 q 1 -  0 3 5 7 -  0 7 -  0 4 1 0 -  0 4 1 7 -  0 7 + 0 2 0 6 -  0 2 1 9 -  1 )7+015 ;  ~- 0 1 4 0 -  0 2 - 0 6 1 8 -  0 4 7 0 -  
03+ 01@3+ 0 0 7 7 t  09+ 0 ? 7 9 •  0 2 6 7 +  0 t ' 0 4 3 8 -  0 4 6 7 -  0 7 - 0 1 9 9 -  0 1 8 1 -  0 3 * 0 3 0 7 *  0 2 3 5 t  
04+ 0 2 5 3 -  0 2 1 7 -  09- OLEO+ 0 1 b 1 *  0 8 . ( 1 1 3 ~ . -  0 1 1 2 -  ~ ] . 6  0 3 - 0 3 0 R "  0 2 5 9 "  
0 4 -  01%7*  U 1 1 8 *  1 1 -  0 1 3 6 -  0 1 5 2 -  0 9 - 0 2 4 R ¢  0 2 b 2 .  0 0 ¢ 0 1 : 4 6 *  01~ ,9*  0 4 - 0 2 3 7 -  0 1 7 1 -  
Ob,t. 0 1 7 7 -  0 1 5 3 -  I.,=~. 1 0 - 0 1 1 . 3 -  0 1 4 7 -  0 1 . 0 3 2 A +  0 U 8 3 *  0 5 . U 3 3 R -  0 2 5 9 -  
0 5 - 0 1 3 1 .  0 0 / 1 +  00+ 02F~R+ 0 3 1 3 .  1 1 - 0 1 4 0 -  0 1 4 9 -  0 2 - ' 0 1 3 3 -  0 1 6 5 -  0 5 - 0 4 4 6 .  0 3 7 5 *  
05+ 0 1 0 2 *  0 1 8 1 .  0 1 •  05.'16+ 0 4 4 5 *  L=,IO 0 3 - 0 3 H F , +  0 4 8 8 +  1 0 - 0 2 4 3 .  U072+ 
0 6 -  0 2 1 7 -  0 2 5 4 -  0 1 -  O g 6 P -  1 2 6 1 -  00+ 067R+ 0700,1 0 4 . 0 2 3 5 *  0 2 0 9 *  L = ~  
0 8 -  0 2 7 H *  U3014  02+ ( ) 2 3 8 -  0 2 1 2 -  01+ (.1471~¢ 0 3 6 3 4  0 4 - 0 2 7 5 .  02 '34+ 0 0 + 0 4 3 R *  050U+ 
1 0 - 0 0 0 3 -  0 1 5 4 -  0 3 *  0 1 R 3 " 0 1 3 2 ¢  0 2 e 0 3 6 3 -  0 3 4 5 -  (15-13171* 0 1 6 2 .  0 1 + 0 1 4 1 ¢  0 2 1 8 ¢  

03- 0 1 4 6 ¢  0115* 0 2 - 0 2 1 2 -  0245- 0 1 - 0 1 h i *  0 1 4 4 4  0 2 % 0 5 0 3 - 0 4 8 9 -  L=22 
I ) 0 .  (121c~- 0 2 3 0 -  044 O1~-0138- 0 3 + ( 1 3 6 5 -  0 3 4 7 -  L=I7 U 2 - 0 6 3 3 ~  0 6 ~ 2 .  

O5* 0 4 7 7 -  0 4 5 4 -  0 3 -  0 2 1 6 ,  0 2 6 4 *  0 0 ¢ 0 3 n 2 .  0 2 4 7 *  U 3 ¢ 0 4 S 7 -  0 5 2 7 -  
01¢  03?.4 .  0 2 5 9 +  0 5 -  I }~36 -UF ,  0 4 -  0 4 + 0 5 2 7 *  0 5 3 2 *  0 1 4 0 1 H 1 .  0 1 5 3 .  03- t )9222 '  0 8 1 3 .  
01 0 2 1 4 -  0256- 05+ 0 1 9 ~ 1 - 0 1 6 7 -  0 4 - 0 2 4 4 +  0209* IlI-03,)I- 0 3 8 1 -  04*047&+ 0 4 4 6 *  
0~¢ 0115. 0 1 5 4 *  U / +  0 3 7 1 . ( 1 3 3 7 .  o b + O 3 Z R -  0 3 J 0 -  0 3 + 0 2 7 7 -  U 2 5 0 -  0 4 - U 6 3 7 -  0581- 
0 2 -  01 '~5 -  0 2 0 1 .  0 7 -  0 3 4 7 * 0 2 1 5 *  ¢ 1 5 - 0 4 % P -  0 4 3 1 -  13-1) 1 4 0 *  0 1 4 3 ¢  05. (1347~,  U 3 0 9 *  
03+ 01R~- 0182- 08- 0310-0314-  05+02~)q- 0294- 04¢017A¢ 01Z~* 05-06h0- U513- 
03- 0 1 6 R *  0 2 3 7 *  U 9 -  0 3 6 4 - 0 3 1 ~ 3 -  0 b - U 2 1 1 *  0 2 0 5 *  04-012i7- 0 1 7 7 -  0b+'(1440" 0462" 
04" 016b" 0 1 9 1 -  L= ~ 07* U.'>SF. O20~* 0b .0207-  0247- 06-05?.0* 0 4 9 1 .  
0 5 *  0 1 3 1 ,  0 2 J 0 +  0 8 + 0 3 P , 5 .  0 4 3 7 +  
O h -  0 1 ~ , . *  0 1 3 5 *  0 0 + 0 7 ~ 4 +  0 5 7 2 ,  U ~ + 0 1 3 6 ¢  0 1 6 0 +  t ~ B - 0 1 h 7 -  0 1 2 0 -  
0 7 -  0 1 4 2 - 0 1 2 1 -  UI+0501* 0 4 3 ~ 4  0 8 - 0 1 4 R -  0 1 0 4 -  1 U - O ~ 4 Q e  01b0$ 0 H - 0 4 6 0 -  0 4 5 9 -  

I I 1 -  0 4 6 0 -  0544- 1 0 -  0111 , ,  0 1 2 5 ¢  L=]8 L=~ 

L ~  J ~ ¢  0 4 K 4 -  0 3 5 9 -  L = 1 1  00+  0202* 0 1 3 8 .  OU+ 0 3 2 1 -  0 2 9 5 -  
0 0 + 0 1 9 A ¢  0151. U34t IO.4%-  0 1 0 5 -  0 1 + 0 5 9 3 *  0 6 6 3 *  0 2 + 0 1 " ~ . q *  0 1 ; ' 4 ,  O1¢t) 111- O U b b -  
01+ 0 1 3 3 ¢  0 0 0 4 •  (13- 04',)F,* 040~ ' *  0 1 -  ( ' 5 1 N -  0 5 5 3 -  03+ 0 1 6 6 ¢  ( . )176.  0 2 * 0 2 t 1 1 -  0 2 2 4 -  
UI-OIA~-  Of/R- ( ' 4 .  U24S+ 0233* 02+ 0507- 0435- Oh• 017n- 0168- OJ• (]3,~7. U2h9* 
0 2 - U I H 4 -  0192- I )b -  ( )5 t )U-  0 4 4 8 -  ~13+ 0 4 1 3 -  0 3 3 9 -  0 5 -  0 1 R 1 -  0 1 ~ 3 -  0 3 - 0 1 ~ , -  01L ;1 -  
0 3 - 0 2 1 2 ¢  0 2 5 0 *  0 6 .  041)6-  0 3 5 7 -  0 3 -  0 ~ +  U 3 9 3 +  
04-01HS. 0219• ',)b- 0321 * 0309¢ 04+ 040()~ 0358* 06• i l l  17. 0151,., U4-03.52" 0~>50 - 

0b-0230- 0216- 06-019A* 01714 
0 5 - U 2 1 7 -  022U-  I) 1 ,  (12R'~¢ 0 2 7 0 *  0 5 ¢ 0 3 3 2 .  0 2 9 5 •  0 b - 0 1 4 0 ¢  0 1 / 2 *  0 1 . 0 3 3 7 .  U37h* 

~-,=26 {17- 0 3 h ~ *  0350• 0~* 01c-,(I- OIbu- 
U - u l l l -  0 0 b 5 -  L.=~ 

0 1 - 0 1  t i t ,  0 2 2 3 4  104  0 1 5 4 -  0 1 4 7 -  0 5 " 0 3 0 0 *  0 3 U 6 4  1 
0 3 - 0 1 8 ' $ -  O 1 4 8 -  11¢ 0111+ 0 1 3 4 •  ~ - 0 2 7 0 -  0 2 5 5 -  L=19 0 0 + O 4 4 1 .  0 5 4 5 +  

I.,=6 10"01h%* 0 1 H 6 •  0~•019H- U165- 0 1 . 0 3 6 7 -  03t~h- 
02- 0|h2- 0192- 01- 0127- 0107- 

~=1  0 U • 0 3 7 F ~ -  0 2 b ~ "  L = I ~  0 3 + 0 1 7 3 .  0 1 5 4 •  0 ~ * ( 1 4 1 , 1 -  0 4 0 3 -  
L=O 0 1 .  0511- -  0452- 0 0 0 0 1 1 c 1 .  (-)1524 

d3- 025(I, UPTP*  02- 0811(l- 0642- 
0 1 • 1 1 1 1 -  1 2 3 5 -  0 1 - 0 3 ; 7 *  0 4 7 3 *  01 . ( ) 7 ;a~  - 0b45- ~ 1 4 - 0 1 0 1 *  0 2 0 9 *  0 3 • 0 3 ~ ' 4 ¢  0 3 0 U *  
0 2 • 1 4 2 2 -  1 2 4 0 -  UZeU4qH; •  0 3 7 1 .  U I -04d ; . ? *  dbUO*  0 5 • 0 2 1 1 -  0 2 3 H -  0 3 - 0 3 ~ ) ~ *  0229+ 
0 3 • 0 3 5 3 *  0 3 9 0 *  0 2 - 0 3 7 H -  0 4 1 9 -  0 2 + 0 2 2 0 4  0 1 7 5 .  O b ' ( l l ~ q -  0 2 2 4 -  U 4 - 0 6 3 0 ¢  0 5 9 2 *  
0 4 + 0 7 2 F , -  0 6 0 2 -  t , 3 * 0 2 / 1 *  0 2 U h *  0 2 - 0 2 5 ' ~ -  U 3 4 4 -  ( ) 1 " (132R*  b l T H *  ( ) 5 + 0 3 . 1 2 -  U 4 2 0 -  
05+(1161- 0140" 04¢016'~- 01~I- U3+03(;4¢ 02"70+ 09-()2R(~- 0131- I)5-t)4"~I- 0394- 
0 6 *  040~* 045~ 0 4 -  b 3 h 7 *  0 4 U 7 *  I ) 3 - 0 2 0 9 -  0 3 1 5 -  
OU• 0242- U232- 05. ( , 2 7 ~ -  0~30 - ,14.O210- U177- I.,=20 Ob- O?,,I Obgh- 

0 l+ 04,)S* 0445* 
II*11110- I)103- t)5-0209* 0 1 4 0 .  04-031)7* 0293¢ 00*U151- O178- 0;-0313.' 0 2 8 0 •  

L = I  Oh•  0 2 5 7 ¢  0 2 2 H *  0 5 + 0 1 , ~ P -  U I 5 2 -  0 2 -  LIP3d* 0 ~ 5 5 *  t)t~-()3~13* 0 3 3 1 •  
00. 11~(I, 11,~6* O/+dSIG* 0152* 06'*(145(1* 04b5* 03• t )2h l -  U229- 
01• 1213- ]hUh- 07-O172- 0161* Od-t1271- O272- 04-0101 0 2 5 ~ -  L=6 
0 1 -  0 2 7 0 *  0 3 7 2 *  U 8 •  0 3 2 R -  0 3 2 5 -  I J 7 • 0 2 1 5 ¢  0 2 2 9 *  0~1- 0 1 1 ( , •  ( ) 1 U 5 •  0 0 4 0 1 1 5 -  0 1 5 0 -  
02• 0 2 2 S *  0174. ()~- 0 3 ] H +  0339. 08+0121- O111- L=21 01+03H(I- 0 4 0 4 -  
(12- 0507- U o 9 2 -  L=7 08-(1320* O ~ 2 6 •  UU• 027~" U?SH- 01-032'~. U2U4* 
03+ 1023 , '  101U+ 0 2 * U 2 " 5 *  U 2 4 3 *  
03- 09I~O- 0 9 1 9 -  OU* 0371 • 0 2 9 5 *  |U-0~61- U2~7- 02* I)2~2".. 0222*  

0 1 . 0 5 " 5 ~ -  U4~h- I~1~ 05"02()O* 0 1 7 b ¢  0 3 * 0 2 2 5 *  0 2 7 4 •  
U4*  041 c'* 0 3 4 8 •  U1-I)3Z7+ 0 4 5 5 *  0 0 • t 1 2 4 2 *  L)202¢ 0 7 - 0 1 , . ' h "  0 U 9 5 "  u 3 - O I P ? -  U 1 3 0 -  
04- 07H2+ ~0813¢ 02.m.¢]377 0 2 2 3 •  (11+034H- O331- (Ib- OI,IF,* OlOb~'  04-O143- 0092- 
Oh+ 0404- 04.41;" 02 -0515 "  U506" UI-(1117¢ 0 1 4 7 .  ]-,=2~ 05¢02"~I- 0197- 
0 5 "  0 3 1 0 "  0 2 7 9 *  03+ t) l I b *  0 1 0 1  • ()2-03hR- { ) 4 0 0 -  I )1 -  d2,I(I- 0 2 4 4 -  0 5 - 0 3 % 5 -  0 3 0 6 -  

05¢ 0 3 3 6 *  0 3 3 3 *  0 4 • 0 1 6 n .  u l 1 8 +  03•02F, 5.  0235* 0 3 - 0 1 0 % *  0 2 0 5 *  L=7 
06- 05P R" 0455- 04 .037N.  0403* O3oO117 - 0121- O7-01P~. U125+ 0 0 *  ' . ,3 , )6-  03U4- 
0 1 "  021)f l l '  0 1 3 5 .  077 ,~ -  0 7 3 2 -  0 4 • 0 2 ~ 4 R -  U~'4U- L = ~  0 1 • o S 1 7 -  0 0 1 6 -  
OU+ 0 2 3 7 -  0 2 3 9 -  U b •  01~ ,3 -  0159- 0 4 . 0 2 h ~  , C)295. n I - I ) 6 2 7 .  0 5 7 0 •  
U'9• 0167- 0123- Oh- I ) 1 -  q l ~ 4 -  0 ;~41 -  
0 9 -  0 1 6 6 -  u 1 9 7 -  0b4 (.)436+ 0 4 0 1 *  0 5 • 0 2 4 2 -  U21 I -  U 5 -  0 1 7 6 -  0 1 7 4 -  11~..0721 + 0 0 2 2 +  

0 6 - 0 3 ~ 0 -  0 3 0 7 -  0 5 - 0 1 ~ 7 ~ ,  U 1 3 7 *  0 4 ¢ 0 6 7 0 -  0 7 1 9 -  
104  U 2 7 6 +  0 3 1 1 .  0 7 . 0 1 I t - s .  U l b ~ *  0 5 . n % ~ 3 ¢  Ol61- "T'~22T 0 4 - 0 1 2 0 .  0 1 1 5 *  
1 1 - O l q R *  0 2 4 5 •  0 ~ - 0 2 3 4 •  0 2 0 1 *  ' 1 1 - 0 1 1 4 .  0 1 4 0 .  .[~-2 U b - 0 4 1 ) 3 -  U 4 J 7 -  ¢ ) 5 - 0 6 1 0 .  U0994 

0 ~ ¢ 0 1 H 7 -  0 1 9 4 -  U T - O l h l *  U l b 7 •  0 d - ( 1 1 5 1 -  0 1 4 1 -  U 6 * ( 1 3 1 H .  {1416 .  
(JO* f151F,- 0 4 ~ B -  I U •  0 1 2 7 •  0 1 H h *  0 ~ *  01 (J)F.- 0 2 4 0 -  (~)-  I ] 1 ~ 4 •  0 1 3 0 +  0 6 - 0 2 0 ~ -  0 2 6 9 -  
U1+ 13~, c~+ 1 3 1 ~ 4  ! 1 . 0 ! ~ I .  0 1 6 1 4  0 9 • 0 0 0 ' 3 -  U 0 7 0 -  L = 2 5  07-031~-  L)311-  
Ol-  o7~q-  1o~2-  ~ 8  L=l~  I ) ~ - ( ) 1 3 ~ "  0 1 ~ G -  I)~¢(12c~4 " 0 7 4 9 -  
()2+ 1OhR+ U 9 ~ +  

OO• f l ~ H ~ -  0 b 4 9 -  ~:U~ 0 5 1 ~ -  O 4 ~ O -  I ) 4 - 0 1 4 ~ ¢  0 1 b B ¢  0 ~ - t 1 2 4 0 ~  0 2 1 4 •  Od- 0 7 b O *  0 7 g b *  
03+ t ) 3 ~ q -  0345- (~I¢ 0~7~t - 0170- 02401q0. 0 1 4 3 +  L=26 L=8 
tl4+ 0 1 5 5 .  0 1 1 1 .  01 U O q l -  0 0 3 9 "  0 2 - 0 2 ~ A •  0 3 0 0 *  O U + U O q 4 -  U l l l -  1)O+(12h~- (1249-  
05¢  0 8 4 0 ,  0 0 0 6 +  0 2 4  (15P.t4, U b l U •  0 3 4  0 | 4 2 -  0 1 5 6 -  U 2 -  0 2 0 0 ¢  0 1 6 8 .  0 1 - q 3 4 F , -  U.132- 
U 6 -  0414. U42g+  0 < ) - t 1 4 0 7 *  0b55+ 0 3 - . 0 1 4 ~ -  0102- K = ~  
07 • 0 3 4 3  - 0325- -  OJ¢ 02~2- 0 1 8 3 -  0 4 - 0 2 0 . t -  (1340-  L=O 
0 7 -  0 2 4 3 -  0 2 2 7 -  U 4 4 0 1 1 ) 1 -  0 1 1 9 -  0 5 + 0 2 4 2 -  0 7 3 0 -  0 1 . O h % r -  0 7 4 h -  
09- 0267. U21(~* 05+b777• (.)218+ 06-015"~¢ U 1 0 5 •  02•0432- U380" 
I U •  t) l ; ' ]R-  0 1 2 2 -  0 5 - ( 1 1 2 1 +  U 1 3 H •  0 7 + 0 2 1 1 -  U 2 1 9 -  0 3 4 0 1 " ] 5 -  0%28" 
I 1 -  0 2 1 5 -  0 2 4 1 -  074 O~'oF,- 0 2 2 2 -  0 7 - 0 2 1 4 -  0 2 4 U -  0 4 * 0 7 V . ~ •  U b b 3 *  

.L=~ 07- 04h7- 0504- I)9- 0 2 0 9 *  U 2 1 0 +  
0940147. 0 1 3 4 .  L=I 

0 0 ¢  0 5 h q -  U 0 7 7 -  0 9 -  0 2 5 3 .  0 2 8 5 *  L-= I~  0 1 -  034"~* U.*53* 
Of+ 0532+ U4~94 L= 9 UU+U3q5- U3~4- 03" 08"~I" 0??6- 
0 1 -  O S Q I *  0 5 0 3 *  
02+ U11R* U 0 9 1 *  00*O701- 0751- ()I+OIHS+ 0177¢ (14¢ 1 0 , ) 9 -  I021- 
0 2 -  0 4 h 0 -  0 3 2 6 -  0 1 - 0 3 1 1 3 •  0 3 4 3 *  0 1 - 0 1 3 A  t) l b U *  I ) 4 -  0 2 2 1 -  0 1 4 3 -  
0 3 •  0811g- 0695- 024 ()241 • 0 b 4 4 •  02+ 0 2 5 4 0  U 2 3 2 *  I )5 .  G241 * 0 2 1 4 .  
0 3 "  01bR" U I 9 1 -  0 2 - 0 4 r ~ 4 .  0 5 5 7 .  0 2 - 0 9 5 7 *  0 3 1 2 •  0 5 - 0 5 ~ . S .  0 0 0 5 4  
04+ 0 2 2 0 -  U 2 4 5 -  0 3 *  0 1 { ] 4 -  U U 9 1 -  0 3 -  0 2 1 6 -  0 2 3 7 "  06+  0 3 2 7 •  0 3 2 4 *  
0 4 -  081)8-  0 7 ~ 1 -  0 3 -  0 3 / 6 -  U 4 3 0 -  0 4 •  0 1 R 6 -  0 1 7 9 -  0 7 .  0 3 ~ I "  0415- 

0 5 *  0 4 5 3 4  0 3 0 7 •  
05- 0626.. 0620* 

0~¢O410* 04231 
0d-0505 ° 0412- 
03-(,213* 0154* 
0 4 - 0 2 1 4 e  OlBB+ 
05¢0~16- 0207- 
O b - 0 2 Q ' ~ ,  0 2 6 7 +  

L=9 
0 0 .  0441- 0 3 U 3 -  
0 1 + 0 5 2 6 .  Ub?2¢ 
U I - 0 8 7 3 -  08Ul-  
0 2 - 0 3 9 4 .  0 4 3 0 +  
0 3 + 0 5 1 9 -  0 5 b 7 -  
0 3 - 0 2 4 6 .  0 2 3 2 *  
0 4 + 0 3 0 1 .  0 2 0 7 *  
0 4 -  ~ 4 3 % -  0 3 8 1 -  
0 5 + 0 2 ~ % *  0 2 2 8 *  

04+ 0 8 2 ~ -  0 6 0 0 -  0 4 - 0 2 1 ) 3 -  0 2 2 8 -  0 1 - 0 3 1 2 -  0 2 9 1 -  0 6 * 0 2 2 0 -  0 2 4 3 -  
0 5 . 0 2 R 8 ,  0251¢ 0 5 . ( 1 1 ~ 2 .  0 1 5 5 *  O U - 0 3 ( 1 3 .  0 2 9 5 *  0 b - 0 5 ; 3 *  0 b 2 7 *  
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K.,2 

II F01 FL: 

07o 0 ~ 1 6 -  0 1 6 2 -  
IOtiO 15~-  0 2 1 3 "  

~-1o 
0 1 , 0 2 5 4 ,  0 2 2 3 *  
0 2 - 0 1 7 3 *  0 1 2 5 ,  
0 3 * 0 2 4 0 -  0 2 2 7 -  
0 4 . 0 3 4 1 -  0 3 6 2 -  
0 5 , 0 2 ~ 4  + 0 3 3 0 *  
Ob-O I 9;>- 0 1 9 6 -  

00.070¢~* 0 7 2 1 ,  
0 1 , 0 4 7 6 -  0 5 3 4 -  
0 1 - 0 2 5 6 •  0222* 
0 J o 0 7 4 7 -  0 7 4 6 -  
0 3 * 0 6 7 6 *  0 7 3 6 *  
0 4 , 0 4 4 3 ~  0 4 9 2 *  
0 4 - 0 7 0 3 *  0 6 4 6 *  
0 5 * 0 5 4 6 "  0 6 3 2 "  
0 5 " 0 4 0 5 "  0 3 5 4 -  
0 8 - 0 2 2 4 -  0 2 2 8 -  
0 7 - 0 2 9 9 *  0 2 7 7 *  

I,,,:,12 
0 0 , 0 4  t ? *  04%5* 
04*021%* 0237* 
Ub* 0 2 0 4 •  0206* 

O0+tJ~ I 1"  0 5 0 5 -  
0 1 - 0 4 1 3 .  0 3 8 7 *  
0 2 , 0 2 ~ 1  , 0266*  
0 2 - 0 2 ~ 7 •  0228• 
0 3 - 0 5 9 4 -  0 5 9 0 -  
0 4 . 0 4 1 9 -  0 4 3 8 -  
0 5 - U 4 8 6 •  0 4 4 3 *  
Oh- 0 2 3 7 -  0 2 3 2 -  
0 7 - 0 3 6 1 -  037(>- 
0 9 . 0 1 7 0 .  0 2 6 4 *  
1 0 - 0 2 6 9 -  0 2 9 8 -  

L,,15 
0 0 * 0 3 7 1 -  0 2 1 4 -  
0 1 . 0 3 7 2 .  0 3 9 2 *  
0 1 - 0 3 5 9 -  0 3 ~ 0 "  
0 2 o 0 3 ~ 2 ,  U326* 
03 ,02 (19 -  0 2 7 9 -  
0 3 - 0 3 4 7 •  031 I *  
0 4 - 0 3 8 6 -  0 4 0 1 -  
0 6 - 0 3 5 5 -  0 3 3 2 -  
0 8 - 0 3 1 ~ +  0 3 1 0 ,  

0 1 - 0 2 0 q -  0 1 9 9 -  
0 3 - 0 2 5 0 -  0 2 1 1 -  
0 6 - 0 3 2 6 *  0 3 1 8 ,  

U 0 * 0 4 0 6 *  0 3 9 6 *  
0 2 + 0 2 2 2 -  0 2 4 2 -  
0 6 " 0 2 2 6 -  0 2 3 5 -  

0 2 - 0 3 ~ 3 •  0 3 4 3 *  

0 U * 0 2 ~ 1 -  0 2 8 7 -  
0 1 , 0 2 0 6 -  0 2 1 6 -  
0 2 * 0 2 4 3 *  0 2 ~ 8 .  
0 3 - 0 2 ~ 2 -  0 2 4 2 -  
0 4 , 0 1 ~ 6 -  0 2 3 1 -  
0 ~ - 0 2 4 3 •  0 2 3 4 *  
0 6 , 0 1 6 0 *  0 1 9 3 ,  

01 t 0 2 3 9 ~  0 2 6 4 *  
0 1 - 0 2 ~ 5 -  0 2 8 1 -  
f )2-  0 2 ~ 7 ,  0 2 5 4 *  
03*  0 2 0 6 -  0 1 8 4 -  
0 3 " 0 2 1 1  * 0 1 9 3 ,  
0 4 - 0 3 1 1  0 3 2 6 "  
0 5 , 0 1 2 3 ,  0 1 9 7 .  
0 6 - 0 % 8 9 *  0228* 

I~2~ 
07-0157. 0175. 

I,-25 
01-0156* 0201* 

L-O 
0 1 . U 7 6 6 -  0 9 0 4 -  
02*066?* 0576* 
03*0924* 0 8 7 1 ,  
0 4 , 0 4 E I -  0 4 5 0 -  
0 5 * 0 4 3 9 -  0 4 4 2 -  
0 6 , 0 3 2 1  • 0 3 3 0 *  
01~,0169-  0 1 5 9 -  
10.0200"" 021~* 

Table 8 (cont.) 

L-,1 L-6 I . - l ~  ~.~0 L-6 

I r  F01 EG It f O l  FC H F01 FC II F01 FC II F01 FG 
0 1 . 0 4 ~ S *  0 5 2 3 *  0 6 -  0 5 3 1 "  0 5 2 0 "  0 0 ~ 0 1 3 7 "  0 1 ( ~ -  0 1 . ; 0 1 3 5 "  0 1 1 4 -  0 6 " 0 1 ~ 7 . [ 0 1 3 3 .  
0 1 - 0 1 8 6  ° 0 1 8 0 "  0 7 . 0 2 5 9 .  0 2 1 2 .  0 1 ~ 0 ~ 1 4 .  0196~ ~ 2 . 0 7 2 7 . ' 0 7 9 7 .  0 7 . 1 0 2 ~ 1 - 0 2 8 3 -  
0 2 * 0 3 2 0 -  0 3 2 4 -  0 8 , 0 1 7 7 - 0 1 6 6 -  0 1 ~ 0 1 4 7 -  0 1 2 2 -  0 3 , 0 5 3 ~ - 0 5 4 9 -  0 9 - 0 1 8 4 , 0 1 9 8 ,  
0 2 - 0 4 6 2 *  0 4 6 9 *  0 8 - . 0 2 6 4 ,  0 2 5 8 •  0 2 ~ 0 2 8 6 +  0 3 0 3 *  0 4 , 0 4 1 0 - 0 4 3 0 -  I 0 - 0 1 6 7 -  0 1 6 0 -  
0 3 . 1 0 1 R -  1025- 11 ° 0112+ 0 1 1 9 ,  0 3 ~ 0 3 1 ~ -  0 3 0 4 -  0 ~ * ! 0 3 8 4 ,  0 4 0 6 *  ~ 7  
0 3 - 0 1 9 5 1  0 2 0 7 *  ~-~7 0 4 ~ 0 2 8 7 ,  0 2 8 8 *  06* I0131+ 0U94* 0 0 , 0 2 1 8 - 0 2 4 0 -  
0 4 . 3 3 3 4 -  0 2 6 3 -  0 0 * 0 3 0 1 o  0 2 5 2 -  0 4 - 0 3 ~ 3 -  0 3 1 1 -  0 7 , 0 3 1 ~ - 0 3 3 5 -  
0 4 - 0 3 1 7 -  0 3 0 4 -  0 1 - 0 1 6 7 -  0 1 7 4 -  0 5 * 0 2 7 0 •  0 ~ 7 5 ,  o9-o218.1o26o. 0 2 - 0 2 7 1 - 0 3 0 0 -  0 3 - 0 3 0 0 * 0 2 5 9 *  
0 5 , 0 1 5 8 ,  0 1 5 4 ,  0 2 - 0 3 4 3 •  0 3 4 1 ,  0 5 - 0 1 9 4 ,  0 1 6 9 ,  L - 1  0 6 - 0 4 3 5 - 0 4 4 6 -  
0 6 - 0 2 ~ 0 ,  0 2 2 5 *  0 3 * 0 2 4 5 -  0 2 3 5 -  0 ~ 0 2 7 4 "  0 2 8 8 *  0 0 ~ 0 5 0 0 -  0 4 5 5 -  08+ 0 1 ~ 8 -  0 2 2 9 -  
0 ~ * 0 1 8 8 - 0 1 7 6 -  0 3 - 0 1 8 4 .  0 1 2 1 ,  0 7 . ' 0 0 0 0 -  0 0 3 7 -  ~ 1 , 0 3 6 5 -  0 4 2 5 -  0 8 - 0 1 2 7 ~  0 1 3 2 ,  
0 8 , 0 2 2 1 •  0 2 0 8 *  0 4 ° 0 3 2 0 -  0 3 4 2 -  0 8 - 0 2 3 2 -  0 2 1 6 -  0 2 * 0 2 7 0 -  0 2 1 5 -  0 9 - 0 1 2 4 * 0 1 2 7 *  
0 8 - 0 1 6 6 -  0 1 9 1 -  0 5 - 0 1 6 4 .  0 1 3 8 ,  I..ml~ 02-0112. 0 0 9 1 ,  ~ 8  
0 9 - 0 2 3 ? * 0 2 5 2 *  0 6 . 0 1 6 6 , 0 1 7 1  * 0 0 * 0 6 ~ 4 -  0 6 0 7 -  0 3 . 0 1 7 6 - 0 1 6 9 -  n U * O I u S ,  U l b 4 *  
1 0 + 0 1 8 6 -  0 0 5 8 -  0 7 , 0 1 1 9 -  0 0 9 8 -  U 1 * 0 2 3 0 *  0 2 1 4 *  0 4 - 0 2 2 7 -  0 1 8 5 -  0 1 * 0 4 6 ~ *  0 4 7 9 *  

~.~2 0 8 * U 1 ~ 6 *  0 1 9 3 .  0 1 " 0 1 1 ~ *  0 1 0 7 .  0 5 ~ 0 1 4 6 +  0 0 9 8 *  0 1 - 0 2 ~ 4 '  0 2 8 0 -  
U 0 e 0 5 0 0 -  0 5 5 0 -  0 9 - 0 1 2 2 ,  0 1 2 8 ,  0 2 , 0 1 3 ~ *  0 1 2 1 ,  0 5 "  0 1 3 7 ,  0 0 9 7 *  0 2 , 0 2 7 ~ -  0 2 3 9 -  
0 % * 0 2 0 0 ,  0 1 9 5 ,  1 0 - 0 1 4 3 -  0 0 0 0 -  0 2 - 0 4 9 7 *  0 4 6 8 *  U 6 * 0 2 6 9 *  02~01 U2-U4~2~ 0 4 8 8 *  
0 1 - 0 5 9 7 -  0 6 0 0 -  1 1 - 0 1 7 0 - 0 1 7 9 -  0 3 - 0 1 3 1 -  0 1 0 4 "  0 7 , n 1 4 8 -  0 1 8 5 -  0 3 , 0 3 ~ 5 -  0 3 6 4 -  
0 2 , 0 1 9 7 ~  0 2 8 1 ,  0 4 . 0 2 0 4 -  0 2 1 6 -  0 7 o O l 8 ~ -  0 1 8 4 -  0 3 - 0 6 9 3 +  0715~ 
0 2 - 0 8 0 7 +  0 8 2 8 ,  ~L~8 (~4-03~7-  0 3 7 3 -  1 0 , 0 1 6 1 ,  0 0 1 9 ,  0 4 + 0 2 0 0 •  U295 ,  
0 2 , 0 7 9 0 -  0 7 7 9 -  0 0 , : 0 1 6 1 - U I 6 2 -  0 5 . 0 1 8 ~ *  02U3* 1 U - 0 1 H 7 - 0 0 4 3 -  0 4 - 0 4 h 7 -  0 4 7 7 -  
0 3 - 0 2 7 6 •  0 2 8 7 *  0 1 . 0 5 1 0 .  0 4 6 4 t  
0 4 - 0 6 h 9 -  0 6 6 3 -  0 2 - 0 1 1 0 •  0 0 2 0 *  Ub-025H*  0 2 3 3 *  I.,~2 0 5 - 0 3 1 3 -  0 3 3 6 -  
05*11444• 0 4 3 8 *  0 3 ,  03M5-  0 4 1 1 -  0 6 - 0 2 6 2 *  0 3 0 7 *  0 0 , 0 3 1 6 ,  0 4 3 1 •  116,0271-  0 2 4 6 -  
0 ~ - 0 2 # I  0 2 0 8 *  0 3 - 0 2 7 ~ -  0 3 2 5 "  0 7 - 0 2 3 4 -  0 2 1 1 -  0 1 , 0 3 7 7 ,  0 4 0 7 *  0 7 " 0 2 1 ~ *  0 1 ~ 2 ,  
0 6 " 0 3 5 0 ,  0 3 5 3 •  0 4 * 0 3 7 6 -  0 3 6 2 -  0 H ' 0 1 7 9 "  0 2 1 8 -  ~ 1 " 0 3 9 0 "  U490-  0 8 * 0 2 ~ 4 *  0 3 1 2 ,  

0 9 " 0 1 ? 7 *  0 1 6 4 *  0 2 * ( 1 6 ~ 7 - 0 7 1 7 -  0 8 " 0 2 9 6 "  U299-  
0 7 * 0 2 2 ~ -  0 2 0 0 -  0 4 " 0 5 n 0 - 0 4 # 3 -  
0 7 - 0 2 9 6  ° 0 3 0 9 -  0 6 * 0 3 4 1 •  0 3 5 8 *  T"~s~6 0 2 " 0 2 1 ° J ' 0 2 0 5 "  ~ 9  
0 8 * 0 2 6 5 *  0 2 9 5 *  O b - 0 2 5 3 •  0 2 4 3 *  0 1 . 0 1 R 7 *  0 1 7 0 .  0 3 * 0 2 7 6 *  0 2 4 8 *  U 0 * 0 1 9 7 -  0 1 5 6 -  

~ 3 - 0 6 3 1 *  0 5 3 6 *  01.0132. 0 1 3 3 *  
0 8 - 0 1 6 2 -  0 1 6 3 -  0 7 , 0 1 8 0 -  0 1 8 1 -  0 1 - 0 2 0 4 -  0 1 5 6 -  04*0832* 0 6 9 6 *  0 1 - 0 1 6 ~ -  0 1 0 3 -  
0 9 - 0 1 ) R *  0 1 5 3 ,  0 7 - 0 1 5 0 - 0 1 2 9 -  U ~ , 0 1 3 9 -  0 1 5 3 -  (14-0165-0134- 0 3 - 0 1 1 6 •  0 1 1 2 .  
1 0 " 0 0 9 8 *  0092*  0 8 - 0 1 0 ~ *  0 1 3 2 ,  0 2 - 0 1 9 7 •  0 1 0 5 ,  0 5 * 0 1 d 0 -  0 0 8 9 -  0 5 - 0 1 4 2 -  0 1 2 3 -  

0 9 , 0 2 0 1 ~ 0 2 1 1 ,  0 3 . U I 2 1 +  UU76* 
~3 0 9 - 0 2 6 8 •  0 2 1 0 ,  Oh" 02H9-  0 3 2 1 "  O h - 0 3 ~ 5 -  0 3 3 4 "  0 7 , 0 1 4 ~ -  0 1 3 2 -  

0 1 - 0 2 5 0 .  0 2 7 0 •  1 0 , 0 0 ~ 6 -  0U69-  0 7 - 0 2 2 0 •  0244*  0 6 , 0 4 ~ 1 -  0 4 2 9 -  ~ - 1 0  
0 2 , 0 3 1 7 -  0 3 5 9 -  I 0 " 0 1 7 3 -  0 0 7 7 -  1 0 - 0 1 1 3 ,  009U* 0 b - 0 3 ~ *  0 3 3 1 .  
0 2 - 0 3 0 1 - ' 0 2 9 2 -  0 7 " 0 3 2 ~ •  0 3 1 7 .  0 0 . 0 1 9 1 .  0 1 0 5 *  
03.1022. 1 0 2 5 .  I"=9 I . ~ 5  U8*027H*  0 3 1 2 •  0 1 * 0 5 5 7 -  0 5 b 6 -  
0 3 - 0 5 9 9 •  054b*  0 0 , 0 2 8 ~ *  0 3 2 5 *  U2+0305-  0 3 2 7 -  0 8 - 0 3 1 2 -  0 3 1 7 -  0 1 - 0 1 5 9 •  0 1 3 4 •  
0 4 . 0 3 7 q *  0 3 3 8 *  0 | + 0 0 9 8 •  0 0 7 7 *  0 2 - 0 2 2 1 -  0 1 9 6 -  0 9 , 0 2 1 0 -  0 2 5 7 -  0 2 * 0 3 0 8 -  0 3 1 8 -  

02-056R- 0685- 0 4 - 0 1 4 3 ,  0 1 5 6 ,  0 1 - 0 1 5 8 -  0 1 4 6 -  0 3 - 0 2 1 8 •  0 2 3 9 *  L=3 0 3 - 0 5 3 ~ *  0 6 9 4 .  
0 5 + 0 2 9 8 -  0 2 8 3 -  0 d * 0 4 1 0  - 0421 - O b ' J 4 0 0 -  0 4 4 2 -  0 0 * 0 1 9 ~ *  0 2 5 7 *  0 3 - 0 1 3 0 -  0115- 
01.026G* 02/5* 0 2 - 0 4 0 4 -  0350- ~-~7 01.0343. 0372* 

04-055~* 0592* 
0 7 - 0 3 7 0 *  0 3 2 5 *  0 3 . 0 2 1 5 ,  U202* 0 1 - 0 4 4 8 -  0 4 8 0 -  0 5 . 0 2 1 9 -  0268- 
0 9 - 0 2 0 n -  0 2 0 5 -  0 3 - 0 1 1 6 ,  0112. 0 0 • 0 1 3 9 -  0 1 3 S -  0 2 , 0 2 ( 1 6 ,  0161. 0 6 - 0 3 1 ~ "  0 2 9 6 -  
1 0 * 0 1 3 ~ *  0 0 4 6 *  0 4 , 0 2 0 0 ,  0 1 7 8 *  0 1 , 0 2 ~ 2 -  0 2 8 3 -  0 3 , 0 2 n ; -  0151 0 7 - 0 1 4 3 *  0 1 4 7 ,  
1 0 - 0 1 3 1 .  0 1 5 6 .  0 6 - 0 2 9 9 -  0 3 1 5 -  01-0131. 0 0 8 6 *  0 3 - 0 2 0 6 *  0201 0 8 * 0 2 1 ) 2 - 0 2 3 9 -  

~ . ~  0 6 , 0 1 9 7 -  0 2 1 2 -  02"~0270,  0 2 6 4 *  0 b * 0 2 0 ~ -  0 2 7 3 -  08- (~146•  U I 4 3 *  
0 0 * 0 4 3 2 •  0 4 8 9 *  0 7 . 0 1 9 0 .  0 2 2 5 *  0 4 " 0 1 9 7 ,  U$~O* 0 ~ ' 0 2 1 ) 9 "  0 2 1 6 -  0 9 - 0 2 J 0 -  0 2 5 4 -  

0 7 - 0 1 ~ 3 .  0 1 8 8 .  IU 'OOHg-  0U56-  0 6 . 0 2 3 ~ "  0 2 3 9 -  
0 1 -  0 7 7 9 -  0U18-  0~*009~- 0 1 5 4 -  .T...~18 , ~7 -0277•  0 2 7 0 *  ~ 1 1  
0 2 , 0 1 9 6 - 0 2 0 7 -  
0 2 - 0 4 4 9 - 0 3 7 1 -  L = I O  U I + 0 2 0 2 - 0 1 8 9 -  U 8 * 0 1 4 7 *  0 1 2 2 ,  0 0 * 0 2 6 6 .  0 2 6 3 *  
0 3 , 0 1 6 ~ * 0 1 0 2 ,  0 0 ~ 0 4 ~ 7 •  0 4 2 5 *  0 3 * 0 2 3 ~ +  0 2 2 8 *  I U - 0 1 6 ~ *  012~*  u I - O I P O *  0 1 2 8 .  
0 3 - 0 8 3 9 +  OBb l •  0 1 + 0 1 9 1 ,  0 1 ~ 1 ,  0 3 - 0 1 2 9 -  0 1 0 9 -  I . ~  0 2 * 0 2 P I -  0 2 2 8 -  
04+ 0321 + 0 2 7 8 *  0 1 - 0 5 5 7 -  0 5 6 1 -  0 4 -  0 2 2 4 ,  U2331 OU*U2A1 * 0 2 9 8 *  0 2 - 0 2 5 3 -  0 2 2 8 -  

03*  02()?- 0167- 0 4 - 0 2 5 9 •  0223* 0 ~ * U 7 4 9 -  0 6 5 4 -  05+ 0 1 ~ 4 -  0 1 6 6 -  01 ,0504 - -  0 5 ~ 7 -  0 J - 0 1 0 7  - 0 0 8 8 -  
0 5 * U I I 1 - 0 1 1 8 -  02 -02(16-  0 1 9 5 -  06-011~- 0 0 7 7 -  0 1 - 0 1 9 5 .  0 2 6 0 *  
0 5 - 0 5 5 1 -  0 5 5 8 -  0 3 ~ 0 2 2 1 -  0 2 1 5 -  ~ 9  0 2 - 0 1 8 2  ~ ~ 2 2 4 -  0 4 - 0 1 4 4 1  U063* 
0 b * 0 3 4 7 -  0 3 8 0 -  0 3 - 0 6 9 4 •  0 6 7 5 *  0 1 ,  0209+ 0 1 8 0 *  0 3 , 0 6 4 1 ,  ObbU* 11b.0227- 0 2 2 6 -  
0 8 - 0 2 0 3 -  0 1 9 0 -  0 4 * 0 4 9 3 *  0 4 8 6 *  02*  0 1 3 9 .  0 1 4 3 ,  U 3 - 0 4 3 8 -  0 4 2 8 -  'Ia=12 
0 7 * 0 2 3 1 * 0 2 2 1 *  0 4 - 0 2 1 0 ~  0 1 7 4 ,  0 3 - 0 1 6 3 - U I 6 5 -  0 4 , 0 3 1 7 -  0 3 1 3 -  0 0 * 0 4 2 H - U 3 6 6 -  
0 7 - 0 4 6 ? * 0 4 9 0 *  0 5 - ~ 4 7 5 -  0 4 8 3 -  0 4 - 0 1 8 6 - 0 1 9 8 -  0 4 " 0 4 ~ 1 •  0 4 8 6 *  0 1 - O 1 8 8 *  0 1 6 3 *  
0 9 * 0 2 8 4 - 0 3 5 4 "  0 6 + ~ 1 7 8 -  0 1 6 2 "  0 6 "  0 2 3 2 *  0 1 7 9 ,  C5 ,0361  0 3 7 3 -  0 2 * 0 5 4 5 *  O b b l *  
0 9 - 0 1 ~ 3 - 0 1 7 0 -  0 7 ~ 0 1 4 0 ,  0 1 1 8 ,  I .~20  0 6 - 0 4 6 1 -  0 4 b 3 -  0 2 - U 3 3 3 *  0 3 1 2 ,  
IU-0115•0135, 0 8 * 0 1 8 0 *  0195. 07.0162• 0191. 0 3 * 0 3 4 ? - U 3 5 5 -  

0 9 , ~ 1 ~ 8 -  0 1 9 5 -  0 0 * 0 2 0 1 " 0 2 0 7 -  
L~5 09 - , 0146 -  0 1 5 1 -  0 ~ * 0 2 1 1 • 0 2 3 2 .  0 7 - 0 1 6 0 •  0 1 4 0 ,  0 3 - 0 3 5 9 - 0 3 5 1 -  

0 0 * 0 1 8 8 - 0 2 0 7 "  @ Z ' 0 2 4 5 * 0 2 4 3 *  U B ' 0 2 4 4 *  U248* 0 4 - O l q q - 0 1 ~ 7 -  
0 1 * 0 5 3 0 - U 5 3 7 "  ~ 1 1  0 4 ~ U I 5 3 - 0 1 7 0 -  0 9 o U I 9 H - 0 2 1 9 "  0 5 + 0 1 q 5 •  0 2 1 5 .  
0 1 -  0 3 ? 7 *  0 3 3 4 *  0%-0266*  0 2 5 1 ,  0 4 -  01~P-  0 1 4 8 -  I U - 0 1 ~ R -  0 1 5 5 -  0 5 - 0 4 8 ~ *  0 4 4 0 *  
02*0133• 0115. 02.0414. 0398• 0 5 " ! 0 1 5 0 • 0 1 5 3 .  I-~5 9 6 - 0 1 2 5 •  UU83* 
0 2 - 0 1 6 0 .  0 1 3 4 ,  0 3 * 0 1 4 6 *  0 1 3 1 .  0 7 - 0 1 2 3 - 0 1 3 2 -  0U* 0 2 6 ? *  0 2 0 5 *  0 7 • 0 3 0 4 -  0 2 9 3 -  
0 3 ,  0 5 3 9 *  0 4 7 3 *  0 3 - 0 2 9 4 -  0 2 5 7 -  ~ ' 2 1  0 1 - 0 1 1 7 •  0 1 3 9 ,  0 / - 0 3 1 ~ -  0 3 0 4 -  
03" 0 6 4 9 -  0 6 5 5 -  0 4 * 0 4 3 7 -  0 4 8 3 -  U2* u I q o -  0 1 7 1 -  0 9 , 0 1 H 0 .  0 2 3 7 *  
0 4 , . 0 3 9 1 -  0 3 7 3 "  0 4 - 0 2 4 0 *  U262* O~" a 1 3 2 - 0 0 9 8 -  02-041~6 - U~TU- 0 9 - 0 2 , 8 .  0 2 2 6 ,  
0 4 " 0 4 q 9 •  0 3 6 4 *  0 5 , 0 1 ~ 7 -  0 1 5 2 -  0 3 - 0 1 2 1 * 0 1 1 1 *  0 3 . 0 2 2 q *  0206*  ~.~13 
O h - 0 1 9 0 *  0 1 7 6 ,  0 5 - ~ 1 4 9 .  0113. 0 5 -  0 1 3 7 - 0 1 1 6 -  0 3 - 0 2 5 4 *  0 2 0 6 *  0 0 , 0 2 ~ 7 -  0 3 0 1 -  
0 6 - 0 2 9 7 -  U31B- 0 7 ~ 0 1 5 2 "  0 1 3 7 -  . ~ 2  0 4 - ' 0 2 4 7 •  0 2 7 2 *  0 1 - 0 3 3 1 •  0 3 1 8 .  

0 5 . 0 1 1 G -  0%24- 0 2 . 0 2 1 2 .  02U4* 0 7 " 0 3 3 6 "  0 3 2 0 "  08- -~234 .  021B*  U U . 0 2 0 0 • 1 0 1 4 7 .  0 6 - 0 1 7 6 -  0 0 9 9 -  0 2 - 0 1 ~ 5 •  0 1 9 6 .  
Ub* 0 1 4 0 -  0 1 6 1 -  1 1 - 0 1 0 8 •  0 0 6 8 *  0 1 " 0 1 4 8 - 0 1 3 8 -  
I U -  0 1 q 7 -  0 1 5 4 -  0 7 . 0 1 7 4 .  0 1 4 2 .  0 3 * 0 2 4 4 •  0 2 3 6 *  

L~ 6 . ~ . m 1 2  0 2 ~ 0 7 5 0 - 0 2 5 6 -  U / - 0 2 7 ~ *  0 1 8 8 .  0 3 - 0 1 3 1 -  0 1 0 1 -  
U I *  0 1 7 8 -  0 2 2 0 "  OU. G207. 0152. 02~ 0 1 4 ~ "  U076-  0 ~ * U I 2 7 *  0 | 3 9 ,  04*01  ~ I -  02U7-  
0 1 - 0 2 3 8 •  0 2 8 4 *  0 1 + 0 5 6 8 .  0 5 3 8 -  0 3 -  0 2 5 0 ,  U2421 I J + 0 1 6 3 -  0 0 4 4 -  0 4 - 0 1 ~ 5 -  0 2 1 4 "  

0 1 . 0 5 9 2 ,  0562 , 0 4 * 0 2 5 0 • 0 2 3 8 *  I U - U I  r ig-  0 2 4 7 -  0 9 ~ 0 1 1 ~ *  0 1 2 4 ,  
0 2 * 0 2 3 8 *  0 2 3 9 *  0 2 , 0 1 4 0  ~ 0 1 6 8 ,  05w0264  - 0 1 9 3 -  ~ 6  ~ 1 ~  
0 2 - 0 5 4 3 -  0 5 2 1 -  0 3 * 0 5 3 3 *  0579*  0 6 -  0 1 5 7 , 0 0 7 7 ,  0 1 * 0 2 ~ 2 •  0253~ 0 0 . 0 4 H 3 -  0 5 3 7 -  
03*0472* 0 4 6 5 *  0 3 " 0 3 4 8 -  0 3 7 9 -  -~..~23 ')1+01117- U098-  0 5 - 0 1 9 7 -  0 1 6 7 -  
0 3 - 0 4 2 8 *  0 3 5 7 *  0 4 * U 2 2 3 o  0 2 2 0 "  0 1 * 0 1 6 0 - U I 6 6 -  0 1 " 0 1 6 1 -  0 1 1 8 "  0 2 * 0 2 6 6 -  0 2 5 0 -  
0 4 * 0 3 2 2 "  0 3 3 3 "  0 4 " 0 4 1 3 ,  0 ~ 9 8 ,  03 "  0 1 1 1 " 0 1 3 0 "  0 2 * 0 5 4 7 *  0594*  0 3 " 0 3 3 5 *  0 3 0 2 *  
0 4 " 0 2 3 8 *  0 2 3 9 *  0 6 * 0 2 H 9 "  0 3 1 0 -  0 4 - 0 1 3 9 , 0 1 7 9 ,  0 2 - 0 7 3 6 *  0 7 6 2 *  04.02~• 0 3 1 7 ,  
0 6 * 0 2 0 8 -  0 2 8 0 -  0 5 - 0 2 0 7 +  0 2 6 9 *  L I 2 ~  0 3 - 0 4 6 3 -  0 4 5 8 -  0 4 - 0 2 7 6 -  0 2 6 0 -  
0 5 - 0 3 ~ q ,  0 3 4 1 ,  0 6 * 0 2 0 4 ,  0 2 2 8 *  0 1 - 0 1 6 7 ,  0 1 4 7 ,  0 4 , 0 4 5 9 -  0 4 7 1 -  0 ~ - 0 2 3 ~ -  0 2 2 2 -  
0 6 * 0 2 3 8 ,  0 2 4 9 ,  0 6 - 0 3 8 8 -  0 3 8 0 -  02 -0 "124 -  0 1 2 7 -  0 4 - 0 3 6 1 -  0 3 2 1 -  C .~ ,0189-  0 1 9 5 "  

0 8 , 0 1 5 5 -  0 2 2 2 -  0 4 - 0 ~ 9 9 ,  0 1 1 2 ,  0 5 - 0 2 6 7 *  0 2 3 9 *  (~6 -0325 ,  0 3 4 0 *  
0 8 " 0 2 2 1 ,  0 1 9 3 ,  0 6 - 0 1 6 0 -  0 1 7 6 -  0 6 , 0 2 1 0 .  0 2 2 9 *  0 7 - 0 2 1 7 •  0 1 8 6 ,  

- 0 0 - 0 2 3 4 -  0 2 5 7 -  

L-15 ~-3 
1t F01 FC ml 601 FC 

fJO*OIAO- 0 1 6 8 "  07°~2337,  0 3 2 0 *  
' J 2 - 0 1 3 0 ,  0 0 8 2 *  0 9 * 0 2 0 7 -  0 2 1 7 -  
0 3 - 0 1 5 8 +  0158. 0 9 - 0 ? 6 9 -  0"299- 
0 7 - 0 1 2 4 -  0 1 3 8 -  ][.,~ ~ 
q 8 - 0 1 6 4 -  0 1 7 4 -  0 0 + 0 1 4 1 -  0 1 5 5 "  

l'~'m16 0 2 * 0 2 0 2 *  OI 74* 
0 1 , 0 2 5 7 -  0 2 6 4 -  0 2 - 0 3 2 5 *  0330*  
01"04 (14*  0 3 9 5 *  03"~2273- 02Ub-  
0 2 * 0 2 0 8 "  0 2 1 1 "  0 4 * G I 4 0 -  0 1 4 3 "  
0 2 " 0 2 4 0 "  0 2 4 4 "  0 4 " 0 2 0 1 ,  0 1 0 2 ,  
0 3 , 0 2 6 7 ,  0 2 6 5 *  0 6 * 0 2 0 1 •  U171~ 
0 3 - 0 1 ~ 9 -  0 1 0 3 -  06*G172* 0200*  
0 4 - 0 1 9 1 .  0 1 8 0 .  10-(11~,?- 0 1 1 8 -  
0 5 , 0 2 1 4 -  0 2 3 3 -  i.~-5 
0 6 - 0 1 2 5 -  0 1 0 9 -  0 0 * 0 1 4 0 -  0 1 4 3 -  
0 0 " 0 1 2 5 •  OkU2* UI*04P,  O" 0 5 1 0 -  

~ ' T  01-0121. 014#:$• 
OU* 0 1 8 1 -  0 1 4 7 -  0 2 * 0 2 7 4 •  0275* 
01-0177- 01~6- Ud '04 '~ l  • 0 3 9 0 *  

I,~18 03*0246 . .  U217• 
0 3 - 0 4 % 0 -  0 '160- 

0 0 . 0 1 7 0 - 0 5 3 8 -  04*~24 '~ -  U252-  
01- 0 1 6 9 .  0 1 6 3 .  

06*U201 . UI 7b• 
U 2 - ( I I H 4 i  0 1 6 3 •  0 0 * 0 1 5 0 -  0 1 6 0 -  
0 3 -  02P'q- 0 2 1 0 -  
0 9 - 0 1 2 4 ,  0097*  O~'O2~,A* 0 2 7 6 *  

0 9 " 0 1 4 0 .  0 1 2 4 .  
L-,19 L=6 

01-0217. 019f~• 
0 2 "  U150* 0 1 4 5 .  0 U * 0 1 4 0 -  0 1 4 3 -  
0 7 - 0 1 1 1 t -  OUb4" 0 1 . 0 4 5 9 •  U4b1* 

~ 2 0  01 " 0 2 3 8 -  U194-  
0 2 * 0 1  ~4-  013'~- 

t 1 1 - 0 2 1 ~ -  U I99  o 0 3 * 0 2 7 4 -  U264"  
OJeU2qO- 0221~- 0 3 - 0 2 7 4 .  0 2 6 4 *  
i33-(1264.  0 2 6 9 *  0 4 " 0 2 2 8 -  0 2 2 1 -  
0 4 - G I 8 1 -  0 1 9 6 "  11b-0314-- OJUT- 
Ob-nl 3M- 0 1 4 9 -  I ~ 7  
Oh- 014,%* 0 1 4 4 .  
0 ~ ' 0 1 2 3 -  0 1 2 5 "  U 1 * 0 2 7 0 * 1 0 2 5 3 *  

I.,=22 O l - 0 3 ~ 4 -  0 2 7 6 -  
0 2 * 0 3 0 0 ,  0375• 

0 U * 0 2 1 0 *  0 1 9 3 .  0 2 - 0 3 4 5 *  0306*  
02-021~- 0211- 03* (13~2-  U320-  
0 3 , 0 2 0 n *  0229*  0 3 - 0 2 2 ~ *  0 2 3 0 *  
U 4 - 0 2 1 0 •  0 2 2 3 *  I24.01b(1. 0 1 5 2 .  
()b-UI~15- 0 1 2 3 -  0 4 - 0 2 6 0 -  0 2 4 7 -  

I.,=23 ob.ea~?• 0261 * 
02-011~- U131- Ub-02~%o 0~64. 

K=5 GS*-O I A4-  01 79-  
0b-0162. 0 1 4 7 .  

L=O 07. o2k0- 0371" 
0 1 , 0 3 2 ~ *  0 3 4 9 •  0 ~ , 0 1  ; ~ •  0205*  
Ud*01SR-  Utbb- 0 d ' 0 2 - 4 3 -  0 3 1 6 -  
0 3 * 0 0 9 h -  UU44- 0 3 , 0 0 o 0 ,  0 1 3 5 ,  
04 *  0224 • ' 0221+  ( ' 9 - 0 1 3 0  e 0 1 2 3 .  
Oh*01 ;5'.' 0137. Lm=~ 
06. Ol ~,4- 0 1 2 8 -  
U 8 * 0 1 5 5 *  0 1 7 4 *  00 • 0,:'. F'7* 0 2 1 4 •  

L= 1 0 1 * 0 1 7 ~ "  0 1 4 7 "  
U2* 03.'5~- 0 3 6 1 -  

01*0571* 0677+ 0 2 -  U2 ~ , -  0 2 2 b -  
0 1 -  05( IA-  0 b 4 5 -  03 -011  ~', 0113• 
0"~+ 0 I F'8* 0 1 7 2 *  &13-021 I• 02071 
0 2 ° 0 4 6 5 *  0 4 9 2 *  04*0101  OUb% • 
0 3 * 0 3 6 2 "  0 3 8 3 -  0 4 " 0 5 0 7 *  U498* 
0 3 - 0 3 1 3 .  0 2 9 7 *  0 7 - 0 1 ~ 7 .  U I b 4 *  
04*10450• 0444+ 0 7 " 0 1 5 2 ,  0096*  
0 4 " 0 4 2 8 "  0 4 2 8 "  0 ~ + 0 1 ~ ? -  0 1 1 4 "  
06*0303* 0265. ~ 
06 -01  ~44- 0 1 5 9 -  0 0 * 0 3 9 1  • 0315*  
0 6 * 0 2 4 4 "  0 2 4 5 -  0 1 . 0 1 H 3 •  0 1 6 6 .  
Ob-O317e 031b* 01"03L."R- 0282" 
0 / * 0 2 1 q -  0 2 6 2 -  02*02~- 0 2 2 7 -  
U8+0269•  0304* 

0~-03~7- 0393- 
0 8 - 0 2 6 ~ "  0 2 6 4 -  0 3 ,  (122~* 0237*  
0 9 . 0 1 0 0 .  0117+ 0 3 - 0 4 0 F *  0J771 
0 9 - 0 2 2 1  • 0190*  U4*UI~Oe OlUSe 

~ 2  0 6 * 0 2 3 3 -  0 2 1 8 -  
01 *0?26- 022f~- Ob-02HO- 0 2 4 7 -  
0 3 . 0 2 ~ 6 •  0 2 7 1 ,  0 ~ * 0 2 6 3 -  0 2 2 8 -  
Ub*0515- 0 9 3 5 -  0/*0240o 0243*  
U b - 0 3 7 7 -  0 3 4 1 -  (~1 "0327 .  03'37,* 
Of-* 0175- 0119- ~ 1 0  
0 7 - 0 2 0 4 *  U I 9 l *  O l * U i h l -  0 1 0 1 "  
0 9 " 0 2 3 7 -  0 2 6 0 -  0 1 - 0 1 5 7 o  0 1 4 5 •  

~-~'~ 02•  033?~ 0 2 8 2 *  
0 0 * 0 3 5 1 +  0424+ 0 2 - 0 1 2 0 -  0 1 2 3 -  
0 1 . 0 1 ~ 3 -  0 1 4 7 -  0 3 - 0 4 1 0 -  0 4 1 3 -  
U 2 * 0 5 2 3 -  0 5 4 1 -  04 -016 ,3*  0 1 1 7 .  
0 2 - 0 3 9 8 -  0 3 9 4 -  0U'0161• 0 1 0 6 *  
0 3 " 0 2 / 2 •  UZ6b* 0~*008~* 0U78* 

0 4 " 0 3 4 A +  0323* uO*( l l q ( ) -  0 | 7 5 -  
0 5 , 0 2 ~ 2 "  0 2 7 2 "  0 1 * 0 6 4 4 -  U61~3" 
0 5 " 0 5 2 7 -  0 ~ 5 4 "  0 1 - 0 6 0 9 .  0691*  
0 6 - 0 2 6 8 -  0 2 2 4 -  0 ~ , 0 2 ~ R •  0 2 1 7 ,  
07.02H5~ 0 2 6 1 ,  Od-Ulh9- 0 1 5 6 .  
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Table 8 
K=5 
T.~11 T.,= 15 £,=21 I.,=2 

H rol I~:0 ), F01 )C tt r01 IC tt ro! )~ 
U 3 , 0 1 3 R e  0 * 52*(1200-  0 2 9 9 -  *)U*0~' /? t  0 2 4 4 *  0 0 , 0 1  ;*'¢- U 1 1 b -  
113-041~7- 0 4 b 1 -  02~.1330" U314-  02+0240-  0 2 4 3 -  Ul+0  I l h *  0 1 6 0 °  
U4o023(1- 0 2 0 1 -  03.112110. 0 1 7 2 .  0 2 - 0 2 0 0 -  0 1 5 3 -  O l ' O l / a -  O170-  
f ) i - O P l ~ o  O2041 OJ-O27q* 01~9o 07-4JI;~4t 0135+ UP*UI%~- 0 1 6 3 -  
0 6 * 0 2 0 R *  0296*  04*01811* 0203*  ~.~2~ 112-011~- 0 1 2 4 -  
O6-01PO- 0 1 9 9 -  0 4 - 0 1 7 0 *  0154*  O 3 . O I 5 4 -  0 1 3 2 -  
07 -01172  o 0 1 5 0 -  0 5 . 0 1 2 0 -  0137 ° 0 1 - 0 1 4 3 ,  0154*  QJ-02HR* U2751 
0 U * 0 1 H I "  0199 ° 07"O225*  U220* U3"O1113- 0 1 5 5 "  0 5 " 0 2 ~ q -  ( IP46- 
U8-022~'*  0237*  ()9*O~HK)o 0 2 4 7 -  K : ~  0 1 " 0 1 4 4 .  0 1 4 5 .  

/ .~12 /.,-116 L=O o8.o i , , I *  0231. 
UUo01~'O* 0 0 9 0 ,  O 1 , 0 2 ~ O -  0 2 3 5 -  0 1 , 0 1  lR* 0 1 6 5 ,  I . ~  
O 2 . 0 1 4 3 -  0 0 9 3 -  0 2 ~ 0 2 7 0 *  0252*  02*t12@t~* 0205+ OU+OOq;:'- 0U49-  
0 3 . 0 1 7 7 -  0114o 02-016Ro 0 1 4 3 .  0 3 " 0 1 7 7 -  0 0 7 3 -  01,.)41~- 0 5 1 b -  
04oU150* 0 1 4 3 .  04°02110 o U I 4 9 "  UboU11F,* 0157@ ulou;; '?~l. 0 2 7 2 .  
04-023 '4 -  0205 ° 0 4 " 0 | 4 7 -  0 1 7 8 "  U~* ( l l ?q*  Uiklro ¢' 132*011(11;t* 01~J9. 
0~-U1.%(lo (1149. i.~'l"~ 07'*01~R- 0 1 4 b -  03*0211  * 0~'921. 
05,*0207 o 0239 -  01,..0241,,, O I 9 9 .  09°UI5~ .*  0 1 1 8 t  0J '02dca" 0 1 1 b -  
0 6 - O I 5 8 .  0123*  0 3 , 0 1 8 0 ,  0 1 9 3 .  I ~ ] .  H4-U335* 0338*  

.)b*01 ; . )*  0110* 0 8 " O I 5 1 "  0 1 4 3 "  03-024;~-  0 2 4 4 -  00 .03~0+  0402*  t)l~*f)2~lq+ UZ4~* 
~ )  0 b ' 0 1 5 9 -  0 1 2 5 "  0 1 ~ 0 P l 1 .  0 2 0 4 .  

Oh'01 b~-  U116- 0U*~114h- 0 1 2 2 -  0~-410H3. 0113*  01"01b.4-  0 1 7 3 -  00~,0211- 0307  ° 

U1"014,'R- 0 1 1 7 -  I~].8 I12.05114- 0 5 1 5 "  OH"O~'Z3* 0 ~ 9 5 t  
0 ~ ' ~ 3 3 3 .  030b*  0 2 " 0 1 4 0 ,  0 1 4 8 t  0 2 - 0 3 0 7 -  U299° .19"OI~R- 0175- 
03,*0368- 0 3 4 5 -  0 3 . 0 1 ~ 0 -  0 2 1 1 -  03-044::>° O452* 

04-0394 °113"0228. 0417 °0190. ~ 1 9  04°044%. 0419*  0 1 + 0 1 q l -  0177  ° 

O6"0219 .  017Bt  00*(1263- 02B2-  0 5 t U 2 6 1 -  0 2 5 3 -  
07 .01  it4 - U205-  0<t-0245* 0 1 9 2 .  0 5 - 0 4 0 1 -  0 4 4 1 °  01°0101 * 0UI0+ 
0 7 - 0 1 3 8 "  0 1 1 4 -  04"01~HI-  0 1 0 0 -  1J5*02515- U319-  O3.021~1, 0 1 9 9 .  
0 8 - 0 1 4 0 -  0 1 4 8 -  ( Ib-OIO6* 0U92* Ub-02~17. 02415., I13 -010~-  017H-  
09-01911.  0228*  OU'OI;~q- OUb9- 01~01~4.  U185+ 04"01~'0" 0 1 3 1 .  

I,~111 I..,=20 07-0~'1 I t  o a 3 a .  L=~ 
0 1 ° 0 1 8 5 .  0 1 6 7 .  U I - O I ? R -  013B ° 08~11,12* 0 1 5 9 .  0 0 . 0 4 4 4 -  O431 ° 
0 2 " 0 1 2 5 -  0 1 4 2 -  02-01~15 o 0 1 1 1 -  1 1 ~ ' 1 1 ~  ° 0 1 0 ~ -  01.02d~.* 021"3, 

0 9 . 0 1 1 1 °  0 1 2 1 -  01"O1:~1 ° 0186 o 
O3*0230*  O188.  03oU I30*  0147*  U~-0201- { ,262o 0 2 * 0 2 2 4 *  U226t  
07 -U |  4 0 .  U I I 7 *  

Teller effect will perhaps become clearer after further 
investigation of the influence of the alkyl chains. In 
order to throw some light on this question we are 
studying the structure of bis(N-n-propylsalicylaldimi- 
nato)copper(II) and of bis(N-n-heptylsalicylaldimi- 
nato)nickel(II). 
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L=5 I.=8 L=ll I--=15 
II I"hl FC It FI l l  ~l. II ~ FI l l  FC II } ( l l  I t" 

0 " ~ ' 0 4 3 1 ¢  0 4 2 1 .  ' d 2 * 0 t . t q -  qUt~2- 03"(~1 t : s -  U I S b -  J.~,:-921z7- 011cJ - 
03.0114F~* UI•B-  It .~-()l l*J- 0 1 1 3 -  04°02119-  0 1 7 7 °  0 J - 0 2 0 2 -  0 1 0 2 -  
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06*(|211R* 0247*  H l o O 1 J / -  0U89-  0 1 " 0 1 7 0  ° 0 1 3 8 -  
L=7 0 h - 0 ~  1o°  Oe72- 

W0*03~,%,~ 0345*  0 8 ° 0 2 1 1 .  UP,tOt ~-~1.~ 0 3 - 0 0 0 6 -  0 1 1 3 -  

01 .01 ' J1*  0 1 4 6 .  ] [~10 l lU#0~47* 022U* - ~ 1 ~  
U 1-0P/F~- 0 2 7 2 -  
0~*03~H-  0310o 00*O31~R. 0287*  0 1 - 0 2 0 7 -  U1'JS- 01.02211. 0265*  
O2-03,24" 0317 -  01"01~.6 .  0172 .  O2*11400- 0 3 2 2 -  01 -O244-  0 2 0 3 °  

02-011~q ° 0 1 7 7 -  OJ 'u2A3*  0210,* 0 3 - 0 1 4 5 .  0 1 5 7 .  
0 3 ° 0 1 3 0 *  0 0 0 2 *  0 3 * O l ' n t e  0 1 5 5 *  0 5 - 0 1 4 0 -  0 1 3 1 -  0 4 , 0 2 0 0 *  0 1 5 6 ,  
04 ,02 (1~*  0 1 9 8 .  04°01~F,* 0 1 4 4 ,  O7"0108*  0 1 2 0 ,  0 ~ ° 0 1 2 t  ° 0 1 0 7 -  
()b*01~,~- 0 t b b °  06"01 19" 0 1 4 9 "  08"(;1 73 "  0 2 3 5 "  l16-0103*  0 1 2 7 .  
0 5 * 0 2 4 0 °  0 2 7 5 -  0 7 ~ 0 1 3 7 .  0149o .T.,=lb~ T,~20 

116"Glq~*lllo(ll%~e 015~t0152~ 01:1"01~19, 0 1 b 5 *  f10+0144 t  0 1 0 0 ,  Ul,*018Oe 0 t b G t  
b/-()~b1* 0 2 7 5 t  I ~ l l  0 2 * 0 1 : ' 0 -  0 1 3 4 -  
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A Method of Positioning a Known Molecule in an Unknown Crystal Structure 

BY R. A. CROWTHER AND D.M. BLOW 
Medical Research Council Laboratory of  Molecular Biology, Hills Road, Cambridge, England 

(Received 19 April 1967) 

A function is proposed for determining the position of a known molecule of known orientation relative 
to a crystallographic symmetry element in an unknown crystal structure. A Fourier-series summation 
with appropriate coefficients is used to express the correlation between the observed Patterson function 
of the crystal and the set of cross-Patterson vectors of a model structure. The point of maximum cor- 
relation gives the value of the intermolecular vector between molecules related by the chosen sym- 
metry element. The function has been tested on sperm whale myoglobin. 

Introduction structure (Rossmann & Blow, 1962; Nordman & 
Nakatsu, 1963; Tollin & Cochran, 1964). Several 

A number of methods exist for determining the orien- methods have also been used to solve the subsequent 
tat%on of a known molecule in an unknown crystal translational problem of positioning the molecule rela- 


