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STRUCTURE OF PENTAKIS(UREA)DIOXOURANIUM(VI)NITRATE,

[U02(OC(NH2)2)5](N03)2

by Allan Zalkin*, Helena Ruben and David H. Templeton

Materials and Molecular Research Division
Lawrence Berkeley Laboratory

and

Department of Chemistry
University of California

Berkeley, California 94720

AUGUST 1978

In our ongoing studies of uranium complexes we have determined

the crystal structure of U02(urea)5(N03)2 by X-ray diffraction. Gentile

and Campisi l reported the preparation of this compound and concluded,

on the basis of infrared spectra, that the nitrate groups are not

coordinated to uranium, a fact which we confirm. The uranyl ion is

coordinated by oxygen atoms of the five urea molecules in a complex

which is monomeric, not a polymer as suggested earlier. l

From an aqueous solution of uranyl nitrate and urea which was

allowed to evaporate slowly overnight, small fluorescent lime-green

crystals precipitated. The crystals were stable in air and showed no

decomposition during the two weeks the X-ray experiments were being

conducted. Weissenberg photography showed the crystal to be mono-

clinic. and rough cell dimensions were obtained.
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. A crystal of dimensions .08 x .11 x .21 mm was glued to a glass

fiber and examined with a Picker FACS-I automatic diffractometer

equipped with a graphite monochromator and a Mo x-ray tube (A Ka l

0.70930 ~). w scans of the 800, 040, and 006 reflections showed

peaks with half-widths of 0.16°,0.15° and 0.11° respectively. The

setting angles of 8 manually centered reflections (16° < 28 < 25°)

using MoKB (A 0.632288 ~) and 3 reflections (40° < 28 < 43°) using

MoKal were used to determine the cell parameters ~ = 15.944(8) ~, ~ =

8.952(4) ~, £ ~ 15394(6) A, S = 106.31(3)°, and V = 2108.8 ~3. The

observed extinctions are unique to space group P21/n. For Z=4 and
-3

a molecular weight of 694.32 the calculated density is 2.19 g cm

Intensity data were collected with a scan speed of 2°/min on 28.

Each reflection was scanned from 0.7° before the Kal peak to 0.7°

______after the Ka2 peak, and backgrounds were counted for 4 s at each

end of the scan range. The temperature during data collection was

21 ± 1°C. Three standard reflections were measured after every 200th

scan. The 10,524 scans, not including standards, resulted in 4869

unique intensities, 2954 of which were greater than 30. An absorption

correction was applied,2 ~ = 73 cm- l , and the maximum and minimum

corrections were 2.24 and 1.77 respectively. The intensities of all

three standards decayed about 3% during the data collection period,

and the data were corrected accordingly.

The trial coordinates of the uranium atom position was derived

from a three dimensional Patterson function. The Fourier map,
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calculated with the phases of the uranium atom alone, revealed eleven

of the light atoms. A least-squares refinement and the subsequent

Fourier calculation, phased by the twelve atoms, revealed the locations

of the remaining atoms. A series of least-squares refinements in which
. 2 2

the function Ew(IFol-!Fcl) /EwFo was minimized coverged rapidly to

the final structure. The expressions that were used in processing the

data and estimating the weights are given in the supplementary material;

the lIignorance factor ll
, 12., was set to 0.03. Scattering factors from

D 1 d T 3 d d 1 d" t' 4oy e an urner were use, an anoma ous lsperSlon correc lons

(for Uf' = -10.673, fll = 9.654) were applied. Hydrogen atoms could

not be identified in the final difference maps and were not included

in the least-squares refinement. The largest peak in the last difference

Fourier map was 1.2 e. Anisotropic thermal parameters were included

for all atoms refined, The discrepancy incftees for 2954 dcl:ta_w~b~eJ:.e. ~

I > 30 are

R = EIIFol-IFcll/EIFol = 0.031

[EW( IF I-IF /)2/ EWIF 1
2Jl/2 = 0.032.oc 0

R for all 4869 data is 0.073, The error in an observation of unit weight

is 1.09. In the last cycle no parameter changed more than 0.110.

A powder pattern, calculated from this structure and listed

in the supplementary material, is consistent with the pattern published

by Gentile and Campisi,l
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RESULTS AND DISCUSSION

Atomic parameters, distances, and angles are listed in Tables I-III.

The molecular structure (Figure 1) consists of a uranium atom at the

center of a pentagonal bipyramid of two uranyl oxygen atoms at each

apex and of five urea oxygen atoms on the equator. The average U-O(urea)

distance is 2.38 ~ (corrected for thermal motion). The uranium atom

and the equatorial atoms are all within 0.09 ~ of their least-squares

plane which is nearly perpendicular to the O-U-O axis. The geometry

and bond distances and angles are in very close agreement with those

found by a neutron diffraction study5 in U02(H20)(urea)4 (N03)2' in

which water occupies one of the coordination sites. In both structures

the nitrate and urea groups are planar, and the nitrate ions have no

close contacts to uranium.

Hydrogen bonding in the structure is mostly rather weak. There

are only five N(urea) to O(nitrate or urea) distances that are less

than 3 Aand only one of these is less than 2.9 ~; see Table II. As

in the tetrakis(urea) compound there are numerous other N-O contacts

in the range 3.0-3.3 Awhich may be very weak hydrogen bonds, but

there is no satisfactory way to assign all the hydro~en atoms to them.

There are no N(urea) - O(uranyl) short distances.

SUPPLEMENTARY MATERIAL AVAILABLE: Data processing formulas, a table of

anisotropic thermal parameters, calculated powder pattern, and the

listing of structure factor amplitudes (22 pages). Ordering information

is given on any current masthead page.
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Table I. Postiona1 Parameters wi th Estimated Standard Devi ations~

for [U02(OC(NH2)2)5][N03]2

ATOM x y z

U .10526 (2) .23262(3) .35415(2)

0(1) .2351(3) .2567(6) .4749(3)

0(2) .2221 (3) . 1642( 7) .2981(4)

0(3) .0470(3) .1537(6) .2019(3)

0(4) -.0473(3) . 2691(7) .3158(4)

0(5) .0692(3) .3429(6) .4807(3)

0(6) .0933(3) .0518(6) .3944(4)

0(7) .1176(4) .4166(6) .3192(4)

0(8) .6173(4) .0050(7) .4578(4)

0(9) .7213(5) .1643(8) .4926(5)

0(-10) .7080(5) .0237(8) . 3182-(-5-)

O( 11 ) .0014(4) .2446(8) .7611(4)

0(12) .0511(4) .1518(7) .8930(4)

0(13) . 1235 (4) .1202(7) .7956(4)

N( 1) .2544(5) .5006(8) .5172(5)

N(2) .3484(5) .3197(9) .5930(5)

N(3) .3676(5) .1744 (9) .3638(5)

N(4) .3080(5) .2755(9) .2204(6 )

N(5) .0893(8) .078(1 ) .0839(6)

N(6) .0677 (7) .322(1 ) ,1021(7)

N(7) .8104(5) .306 (1 ) .2907(6)

N(8) .8867(5) .175(1) .4180(6)
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Table I. Continued

N(9) .0250(5) .3883(8) .6045(4)

N(10) .1122(5) . 1836 (8) .6007(5)

N(11 ) .6821( 5) .0652(8) .4426(6)

N(12) .0592(5) .1723(8) .8174(5)

C(l) .2775(5) .359(1) .5269(5)

C(2) .2976(5) .205(1) .2940(6)

C(3) .0671(5 ) .184(1) .1312(5)

C(4) .8860(5) .243(1 ) .3415(6)

C(5) .0691 (5) .3060(9) .5612(5)

~ere and in the following tables the numbers in parentheses are the
estimated standard deviations in the least significant digit.
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Tab1 e I1. Interatomic Di stances (~)

Uranium neighbors Corr.~

U - 0(6) 1.76(1) 1. 78

- 0(7) 1.76(1) 1. 78

- O( 1) 2.37(1) 2.38

- 0(2) 2.34(1) 2.36

- 0(3) 2.37(1) 2.38

- 0(4) 2. 36 (1 ) 2.38

- 0(5) 2.39 (1 ) 2.40

Urea

C(1 ) - O( 1) 1. 28( 1) 1.28

C(2) - 0(2) 1.28(1 ) 1. 29

C(3) - 0(3) 1.25(1) 1~25

C(4) - 0(4) 1. 26 (1 ) 1. 26

C(5) - 0(5) 1. 28 (1 ) 1.28

C( 1) - N( 1) 1. 32 (1) 1. 35

- N(2) 1. 34( 1) 1. 37

C(2) - N(3) 1. 34( 1) 1. 36

- N(4) 1.35(1) 1. 37

C(3) - N(5) 1. 30 (1 ) 1. 39

- N(6) 1. 32 (1) 1. 39
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Table II. Continued

C(4) - N( 7) 1.36(1) 1. 36

- N(8) 1. 32 (1) 1. 41

C(5) - N(9) 1. 32(1) 1. 35

- N(10) 1 . 34 ( 1 ) 1. 37

Nitrate

N(l1) - 0(8) 1.25(1 ) 1. 26

- 0(9) 1.22(1) 1. 26

- 0(10) 1.23(1) 1.27

N(12) - 0(11) 1.25(1 ) 1. 30

- 0(12) 1.22(1) 1. 25

- 0(13) 1.25(1) 1.28

Possible H bonds (under 3 ~)

N(4) - 0(11) 2.98(1)

N(5) - 0(12) 2.91(1)

N(6) - 0(8) 2.99(1)

N(9) - 0(5) 2.94 (l )

N(9) - 0(11) 2.85(1 )

~orrected for thermal motion assuming the "riding" model.
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Table III. Selected Angles (deg.)

0(6) -u -0(7) 177.3(3) N( l) -C(1) -N(2) 119.0(8)

O( l) -u -0(2) 72.8(2) N(3) -C(2) -N(4) 119.6(8 )

0(2) -u -0(3) 71.9(2) N(5) -C(3) -N(6) 117.9(9)

0(3) -u -0(4) 72.8(2) N(7) -C(4) -N(8) 119.0(9)

0(4) -u -0(5) 71.3(2) N(9) -C(5) -N(10) 119.9(8)

0(5) -u -O(l) 71.4(2) O(l) -C(l) -N(l) 122.4(8) .

0(6) -u -O( 1) 88.1( 2) 0(10) -C(l) -N(2) 118.6(8)

0(6) -u -0(2) 93.7(2) 0(2) -C(2) -N(3) 119.0(9)

0(6) -u -0(3) 91.3(2) 0(2) -C(2) -N(4) 121.4(9)

0(6) -u -0(4) 90.5(2) 0(3) -C(3) -N(5) 120.6(10)

0(6) -u -0(5) 91.1(2) 0(3) -C(3) -N(6) 121.6(9)

0(7) -u -O(l) 90.4(2) 0(4) -C(4) -N(7) 116.0(10)

0(7) . -u -0(2) 88.0(3) 0(4) -C(4) -N(8) 124.7(8)

0(7) -u -0(3) 91.3(2) 0(5) -C(5) -N(9) 119.4(8)

0(7) -u -O( 4) 89.4(3) 0(5) -C(5) -N(10) 120.7(8)

0(7) -u -0(5) 86.3(2) 0(8) -N(l1 )-0(9) 120.0(8)

C(l) -O( l) -U 138.6 (6) 0(8) -N(l1 )-0(10) 120.2(9)

C(2) -0(2) -U 143.1(6) 0(9) -N(l1 )-0(10) 119.8(8)

C(3) -0(3) -U 132.3(6) 0(11) -N(12)-O(12) 118.9(7)

C(4) -0(4) -U 143.3(6) 0(11) -N(12)-0(13) 120.3 (7)

C(5) -0(5) -U 138.l(6) 0(12) -N(12)-0(13) 120.8(7)
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FIGURE CAPTION

ORTEP view of [U02(OC(NH 2)2)5][N03]2 showing the numbering

scheme.
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Supplemental materials for the paper:

STRUCTURE OF PENTAKIS(UREA)DIOXOURANIUM(VI)NITRATE,

[U02(OC(NH2)2)5](N03)2

by Allan Zalkin, Hel~na Ruben and David H. Templeton

The Supplementary ,Tables which follow contain these data:

1. Data Processing Formulas

2. Table of Anisotropic Thermal Parameters

3. Calculated Powder Pattern

4. Observed Structure Factors
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DATA PROCESSING FORMULAE

I =C - (tc/2tb)(B1+B2)

o(B) =Max[(tc/2tb)(B1+B2)', (tc/2~)IB1-B21]
0(1) =[0 + of(B)J~

-?- =(D·A/Lp)I

. o(p-2) = (D.A/Lp)o(I)

~ :: if/n
a

o(y2) :: [Zof(y2)/nJ~ When S(~) > 40(r2), o(p2) is replaced by S(I).
a a a a a

S(~) =[Z'~_~12/n(n_1)]t
o(~) =[of(~) + (pp2)2 + q2]t

o a a
F = (p2),
o a

o(F) =F - [:r2 - o(F2)J' \ihen o(r2)if or [a(y2]t \ihen a(r2) ;> :r2o a 0 0 a a a a

Lp :: [cos228 + cos228]/[sin29 (1 + cos228 )Jm m
\itg = IIcl(F)

C =counts recorded during a scan

I = individual ra\i intensit,r,
background removed.

t c =scan count time

t b = background count time

B
1

= individual background count

o(B) = estimated standard dev-
iation of the total back­
ground count

F :: structure factor

D =decay correction; an e~pir­
ically appUe'i correction
obtained from the fluctuations
of the standard reflections.

A = absorption correction

Lp =Lorentz and polarization
corrections

e = monochromater anglem

e = crystal diffraction angle

a =average

q= additional uncertainty that
affects the weak intensities

p = estimate of non-statistical
errors

wtg :: \ieighting factors in least
squares
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Table of Anisotropic Thermal Parameters~

ArOM 811 822 833 B12 a13 BZ3
U 2.11(1) 3.01(1) 2.36(1. -.13(1) .9DO(7. -.33(1'

O( 1) 3.0(2) It. 1 (.1) 3.5(Z' -.1(2) .!;(Z''''1.1(2)
O( Z) 3.1(3) E.3(4) 5.'7(3) -.e(Z) 2.5(3' -2.2(3.
o ( 3) 3. Z ( 2) S. 8 en Z.It (2) -.9 (2 ).8(2) ... e 5 ( 2)
0(4) 2.4(2) 7.9(4) 4.1(;H .E(3) 1.0(2) -.tHH
0(5) 3.9(3) L.l(3) 2.4(2) .G(2) 1.1(2) .UZ'
0(6) 4.0(3) 3.E(3) 3.5(3) -.3(2) 1.2(2) .2(2'
0(7) 5.1(3) ".3(3) 3.4(3) -.4(2' 1.7(2) .0(2)
0(6) ... 3(3) 5.0(;3) 6.5(4) -.En) 2.1CH .1(3.
0(9) 6.3(4' 4.6(4) 8.1(5) -1.1(3) 1.8(4) -1.9(3)
O( 10) 7.5(5) 7.7(5) 6.9('+) -1.7(:'. 4.2(4d -l.UIt)
o( 11) 3 • 8 ( 3 ) ~. 5 (S ) 5. S ( 3) 2.3 (3 ) 1.8 (2 ) 4 o .lt «3 )
0(12) &.8(4) E.3(4) 2.8(3) .3(3) 2.0(3) 1.3(3)
o ( 13) 3. '+ «3 ) 7. It (It ) 5.2 (3) 1. 8 (3 ) 2.1 (3) 1.5« 3 )
N(1) 3.8(4) 3.1(3) 7.2(5) -.2(3) .9(3' -.9CH
N(2) 4.2(4) 5.0(4) 5.1U.) -1.0(3' -.5(3) -1.0(3)
N( 3) 3.0(3) 1.0(5) 5.6(4) .1(3' 1.5(3) .4(4)
N(4) ~.6(4) 5.~(5) 6.9(5) 1.2(3' 2.4(3) 2.2(')
NtS) 16.9(10) 7.4(6) 6.4(5) 2.0(6) 8.4(6) -.0(4)
N(6) 13.2(9) E.3(6) 8.1(E) .4(;) 1.5(6) 2.0(5)
N(7) 3.1(3) 16.8(9) 5.5(5) 2.0($) .5(3) .1(Gl

---N(-a-)---S--.Z-(-5-)·---6.-7-(-S-)I---6-.3-(-S,)---ch-l-(,+-)I---h-4-(-"-)I---1-.-~(-4-)---

N(9) 6.6(5' 5.4(4) 3.6(3) 2.1(3) 3.3(3) .5(3.
N(10) 6.1(5) 4.1(4) 4.6(4) 1.9(3) 2.1(1.) 1.1(3)
N(lU 3.9(4) 3.7(4) 5.1(14) .4(3) 1.1(4) .7(3)
N( 12 J 306 ( 3 ) 4. Z (3 ) 3.9 ( 3 ) -. 1<3 ) 1.6 (3) 1.1 ( 3)
C( U 2.0(3) 't.e(S) 3.1(4) -1.1(3) 106(3) -1.4(3)
C( 2) 3 • ,. ( ,. ) 4. 4 (5 ) 5. 3 ( 5 ) • 0 (3)2• 0 (4 ) ... 1 0 l' ( 4 )
C(3) 2.8(4) 6.6(5) 2.3CH -.!(3) 1.0(3) -00(:H
C(4) 2.2(3) 7.1(6) 5.2(4) .4(~) .1(3) -206(5.
C(5) 3.3(4) 4.0(4) 2.8(4) -.1(3' .9CH .1(l)

a 2 2-The anisotropic temperature factor has the form exp(-O.25(~11~ ~* +

2~12hka*.e.* + •... )).
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CAL~JI..:~TE:O PCWDER PATTERN 'FOR U02tNH2CONH2)5IN03)2
.X-KA '( ~AvE LENGTH :: 1.54180 ANGSTROMS.

A ;: 15.944 B :: 8.952 C :;:: 15.394
ALPrlA ;;: 90.CO BETA :: lOo.3l GAMMA = .9()~OO

rl .... L 0 I 2 THETA SX"SQ

1 J -1 12.532 2. 1.05 .00318
1 j 1 t;.3<J2 601. 9.42 ' ~OO674

1 A. t» 7.727 16. 11.45 .00<;<;5
0 ~ lL 7.656 3. 11.56 .01014
2 oJ () 7.t51 36. lIe 57 .(11(115
() J 2 7.387 14. 11.<;8 .OlC 89
1 J.. -1 7.284 1000. 12.15 .01120
1 ,j" 1 6.48@ 28. l~oe~ ~ij1415

2 wi -2 6.266 418. 14.13 .01514
2 .. -1 5.855 21. 15.13 .. 01734
2 e 5.816 731. 15.23 .01151• ,
1 ... -2 5.763 11. 15.37 .01789
0 .Ii. 2 5.6~8 t89. 15.55 .tH631
3 j -1 5.303 81. 16~72 .02113
2 .L -2 5.133 1 .. 17.27 .02255
1 J -3 5.127 56. 17.30 .02261
2 do 1 5.051 3. 17.54 .01.324
1 '" 2 4.C;~7 7. 17.15 .(}23 ao
2 .J 2 4.696 6e. 18.90 .026S5
3 .. -1 4.51;2 2 • 19.46 .02855
tl .:. t:\ 4.416 33:2. IS.83 .C2S66"3 .I l 4.451 42. 19.95 .02999
1 .. -3 4.449 1. 19.96 .03003
3 () 4.432 .,

2t~.0 3 .03026... c. •

1 J 3 4.346 66. 20.44 .03147
(» J. 'J 4.315 r 2e.58 .031';2..; .' .
1 0

- ---

4.296 3. 2f'.68 ~(t322o.

3 .i. -2 4.2<;0 4. 20.10 .03229
l) ~ 1 4.264 15. 2(] .13 .03239
2 -3 4.230 o. 21.00 .03321
1 ~ ,..1 4.215 o. 21.08 .Q3345
3 J -3 4.177 2. 21.. 27 .03406
2 ... ... 4.159 12 .. 21.31 .03436
1 .;. 1 4 .. C41 262. 22 .. (10 .tl364g
3 tl. ~ 3.986 1J.31. 22 ..30 .03741
1 ... 3 3.909 127. 22.15 .03889
2 .;;, -1 3.875 (fi. 22.~5 .«J3c;58
4 j -z 3.870 2. 2'2.98 .03969
2. ~1 3.8t3 28. 23.02 .03S81
1 , -, 3.848 Hi. 23.11 .04014'- -t:-

O .:. 2 3.828 61. 23.24 .04055
4 ) 'II 3 .. 826 87 .. 23.25 .~40611,;

3 do -3 3.785 108. 23.50 .04141
2 j -4 3.766 2. 23.62 .041<;0
0 .I ' 4 3.694 12. 24.09 .e4356
2 -2 3.642 60. 24.44 .04480
4 L -1 3.641 9. 24.45 .(14484
2 ,;. 1 3.614 o. 24.63 .04549
1 ..: 2 3.593 59. 24.18 .04604
4 ... -2 3.552 182. 25~O1 .04710
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'OBSERVED STRUClURE FACTORS. STANDARD DEV]ATIClNS. AND DIFfERENCES (ALL )( 3.U
URANYL UREA NITRATE f(O,O.t» ill 3596

FOB AND FCA ARE THE 08SERVED AND CAlCULA1EC Sl~UCTURE FACTORS.
SG s ESTIMATED STANDARn OEVIATJON OF FC8. DEL. /FOBI ... IFeA/.
• INDICATES ZERO WEIGHTEC OATA.

l F') B SG DEL L FQ8 SG DEL L FOB SG DEL L Foa SG DEL l F08 SG DEL
H,I( B D. 0 2 648 10 10 15 45 49 -5· tl,KtII 0, <) -19 1S7 Hl 19

2 lS 3 3 -11 3 1101 It -~ 16 129 11 ., i 108 10 ,. -ie 47 57 ~A).

.. 191 12 21 .. 358 6 1 17 106 15 15 2 135 9 -16 -11 101 14 t
6 490 8 -8 5 39 lZ 9· H,Ke O. 6 3 200 8 6 -lE 1t1 55 S·
8 2& 5 5 -9 6 351 6 -8 o 227 6 -8 ,. 62 23 15·-15 290 ., -8

10 zr .. 5 2 ., 221 5 -7 1 254 {2 -3 5 30 51 12·-14 0 44 -241$
12 $1 20 -9· 8 481 8 2 2 190 5 2 6 94 17 -5 -13 $5 2"0 .....
14 262 6 -10 CJ 31+ 43 ... 3 173 7 -7 .., 169 11 4 -lel lCJ 38 14·
16 13,. 22 1 10 116 8 -3 It Z98 6 5 8 97 19 1·"12. 1&12 0 .....,
18 143 11 .... 11 11 119 7 6 5 Z43 5 -g 9 24 54 -34·-18 12 1t2 -,..

H,K 1lI 0, 1 12 344 7 0 6 2Z0 9 -4 10 39 55 21· ....9 litO 5 3
1. 34 11 -14"" 13 146 10 2 ., 38 32 36· 11 123 13 2 -e 68 6 <J
210& 1. 28 -11 14 106 15 -11 8 110 9 2 12 60 73 "'19. -1 6!U 10 5
3 1+2 5 14 15 18 41 -31· 9 188 9 -6 II"K- 0, 10 ....6 61 6 5
4 7~" 11 14 16 196 8 -1 10 275 6 -9 o 116 15 16 -5 180 12 6
5 219 4 0 17 82 19 11· 11 88 12 7 1 137 10 2 ....4 23 15 1~·
& 2& 9 5 -9 18 1&t3 14 11 12 51 26 11'· 2 0 60 -23· "'3 31J E -10., 91 5 "'3 H"Ke 0, .. 13 146 8 Ii' 3 $1 S5 -14'" ...2 166 3 0
8 &29 10 {) o 585 12 -1 lit 154 ~ ,. ,. 14 19 8'" -11003 17 -1
9 31 32 5· 1 208 .. 2 15 12,. 17 23 5 165 9 -6 o 115 ;, -1&

10 14E 5 "'1 2 141+ 5 -1 16 81 21 2· 6 70 22 ... 3· 1 191 3 3
11 10;5 15 "'5 3 32 HI 1.. • H,Ks e" ., 7 33 S3 21· 2 120 3 I.
12 3~9 ., -1 '+ 396 ., -5 1 193 5 -3 8 $3 70 23· 3 699 11 18
13 ~2 30 0"" 5 276 5 ... z 2 Z62 5 3 9 135 12 13 It 287 5 2
14 33 13 -11 () 351 7 ...,. :5 Z23 6 -It If"K- 0, 11 5 $33 t} -28
15 33 44 191&1- ., 101 {) ., It 137 8 -6 1 71 25 -18· 6 15 5 u.
16 2Z 8 6 4 8 2ltO 5 7 5 18 Sit -g. 2 41 55 -210· ., 21t3 It 4
1-1-/?-1-!TO-·l-1-O¥-9-U'9-a--t --6-1-..9-.,-------2~3-t34~r3--1--8 ~O-3~-----22·

18 14 J 10 19 10 430 ., "15 1 20Z 6 ... 7 ,. 13 34 52· 9 lta4 8 0
19 !t 9 56 40· 11 105 Hi 1+ 8 201 , 0 5 29 54 9· 10 64 10 -5

Ht/t( m 0, 2 12 44 48 28· 9 51 22 310· 6 ,. 3 23 50· 11 31 36 -I·
013& 5 21 15 13 150 8 ,. 10 o 52 -26· "oKs 1 • 0 12 o 38 -13"
1. 20 <;) ,. -1 14 229 ., -5 11 1108 10 "'1 -19 135 12 2 13 307 6 0
2 524 10 40 15 128 9 24 12 170 10 "1 -17 203 9 -5 c 14 60 17 18·
3 344 5 19 16 12.2 13 6 13 78 2~ -10·-15 118 11 -1 15 183 8 2
,. 5) 1 9 4 11 36 60 -6· 14 31 ~3 -20·-13 400 7 -4 lE 58 23 50·
5 ')1 ~ ,. 18 91 Z1 -2· 15 85 1«: :3"-11 65 14 -lZ· 11 191 CJ It
6 499 {) 3 H,KfiI 0, 5 H"Km o. e -9 516 9 20 18 o 53 -32·., ~ i' 15 -41l> 1 245 ., -It o 184 8 11 -1 524 8 -8 HtlKs 1, 2
8 2S .2 5 -8 2 552 11 ,. 1 149 HI -10 "'5 541 8 13 -19 124 22 2
9 105 ., -1 3 345 6 5 2 68 Z1 19" -3 47'9 7 -2 -18 60 29 ,.

10 405 ., -5 .. 166 5 -4 3 112 15 0 -1 0217 -39.-17 201 1 2
11 S 1. 15 -.,. 5 13 6 8 4 1110 e u. 1: 819 12 -36 -lE o 48 -11·
12 o 38 -5· £, 267 6 5 5 215 8 0 3 628 10 6 -1~ 85 15 0
13 110 8 -4 .., 199 16 5 (1 167 ., -8 5 601 9 -11 -14 o 48 -60·
14 304 {; '"'3 8 322 & 1 7 o 4!5 "'3/1 ., 613 9 1 -13 404 1 2.
lS S & 62 "'14· 9 36 38 25'" 8 91 15 5 9 105 7 3 -12 108 1 0
16 134 12 .. 10 72 lZ -3 9 18Z 8 11 11 Jltg 6 -1 -11 112 fj -4
17 ~ 6 69 29· 11 141 7 -1 10 138 lit "6 13 96 9 -2 -U1 o lot -8·
18 141 lit -5 1Z 252 6 -2 11 8'0 20 2'" 15 227 8 1. -9 647 10 -3

H,K llll 0, 3 13 78 18 "'20· 12 o 62 -12'" 11 114 12 -13 -6 Z9 31 9·
1 o 25 -33· 14 57 Z6 -12· 13 81 26 3· H,KtJ 1, 1 -7 345 6 It



--19-

STRUCTURE FACTORS CO~T1NUEC f(lJ
URANYL UREA NITRATE PAGE 2.

L FO B SG DEL L Foe SG eEL l Foe SG DEL 'L FOB S6 DEL L Foe SG OEl
-E) 1& ., 4 5 1Z 107 12 3 -6 198 5 It 15 13Z 11 10 ., 15f) 10 -4
-5 330 6 8 13 Z9Z 6 -5 -5 446 tg 6 16 89 ZO -1... 8 ,,. 20 u;·
-4 170 3 -1 1,. 5Z 24 '8'" -4 101 6 -7 H.I(- 1. 7 9 34 46 24·
-3 629 10 1 15 115 10 3 -3 52 11 9"'-15 93 18 -10· 10 135 13 ... u.
-2 191 3 -It 16 5 4'3 -18'" -2 306 8 9 -lit 65 2.7'-20· 11 10C) 19 -tit
-1 2. 3 23 6'" 17 126 12 -7 -1 512 10 -1 "13 0 53 -19'" 12 117 17 10

0 98 It 7 18 89 17 19'" 0 227 ., -7 -12 118 10 1.. 13 1t3 51 O·
1 939 15 -It H.t<- 1. It 1 161 5 -2 -11 197 7 1 14.,1(. 1", 9
2 505 11 0 -18 108 lit ..2 2 86 ., ..21 -10 213 ., 15 -12 66 11 .....,.
3 285 5 11 -17 158 10 11 3 1t15 CJ -It -9 &7 32 "10.-11 7., 22 -21'"
4 202 It 8 -16 35 64 -18· It 371 9 1 -8 ;7 21 -7·"10 165 CJ 2
5 3Z 0 5 -3 -15 58 21 ..5'" 5 .. 00 C3 3 -7 2.. 6 6 -5 -CJ 50 39 13·
6 2.29 It 3 -1" 83 18 O· 6 62 11 10 -6 Z31 6 1 -8 38 40 35·
1 51t 1 CJ o -13 256 6 0 ., Z16 6 7 -5 21Z 6 -8 -7 93 1,. -21
8 34 36 25"'-12 169 8 -14 8 198 C3 -1 -It 81 11 -8 -6 110 8 .... 9
9 1$1 5 It -11 91t 10 10 9 2.37 5 -8 -3 13 19 29'" -5 81 28 -US·

10 Z7 35 9·-10 125 11 -8 10 113 8 12 -2 151 6 "1 -It 66 18 8·
11 3$ e 6 -g -9 366 6 8 11 1t7 21t 1". -1 290 9 -I -3 37 51 25·
12 o 53 -13· -8 113 ., .. 12 82. 13 , -7 o 197 ., .,. -Z 11+8 10 -5
13 80 14 10 -7 320 6 .. 9 13 174 7 -6 1 67 12 19 .. 1 lit-.. 13 2
1~ ~ Cj 26 -3· -6 ..9 16 11· 14 69 20 "13'" Z 138 6 3 0 130 12 -"I
15 Zit 5 10 -2 -5 253 5 4 15 59 12 ..18· 3 186 6 5 1 34 ~<] 2'"'
If> o 51 -14· .... 238 5 6 16 3.. 51 5· 4 255 £> 0 2 11 26 -6·
17 12., 17 -9 -3 650 12 -4 17 55 65 -17'" 520ft 8 -13 3 61 19 -16·
18 34 51 27. -Z .... 15 19· H.K. Iv 6 6 ZIt itO 1 .. • 4 160 9 -8

H,K til 1. 3 -1 26 ze S"'-16 82. 18 25'" ., 65 16 -ZIt· 5 88 28 -5'"
"'18 It 1 53 18· 0 211 5 -12 -15 72 22 15· 8 210 8 It 6 61 24 20·
"'17 115 12 ..... 1 561 11 o -I" 89 17 -7· <] 185 ., .... ., Z3 53 -10·
.... 16 D1. 22 4· 2 404 8 3 -13 131 9 12 10 93 16 "8 8 166 8 2
-15 25 .. 8 -3 3 432 9 ..7 -12 140 9 0 11 36 56 -5'" <] 99 18 -9"
~14-1"-1"-15· 4 142 S 4 -11 o ..5 ~ft_O~12~c)_9~1_3~3~~1_0~~.t8~26~2_1·

-13 It., 23 itO· 5 269 6 -4 -10 33 itS -18'" 13 124 13 "4 11 36 52 Z7 "
-12 It 0 21 -3· 6 2..9 5 -3 -9 2...1 6 -8 14 105 18 3 14.1<. I, 10
-11 396 ., -1 7 352 6 "2 -8 262. 6 -It 15 54 57 -6·-10 2.0 60 -17"
-10 11" ., -It 8 116 () -11 -7 199 ., "12 H.l(llII 1. 0 -g 66 28 -.,,,,

-9 239 5 -1 '3 101 10 9 -6 2.6 ..2 g.-I" 116 13 22 -8 1.. 0 13 1&
-8 o 34 -2· 10 83 11 22 -5 152 ., (; -13 lZ9 11 21 -7 21 55 -31·
.,,7 414 7 1 11 285 6 1 -'" 21Z 5 olt -12 128 12 .. -6 16 63 -15·
-6 81 8 -12 12 96 10 12 -3 519 10 o "11 3,. 49 27'" "5 37 53 -0·
""56ft 8 11 0 13 60 19 -2· -2 1"6 5 -2 -10 43 It., 5'" -It 142 10 .... 2.
"4 34 12 -8· 14 70 Zf S'" -1 7 35 -15. -9 131 17 -It -3 69 21e -21·
-3 2 (, 30 -1/10 15 206 ., -3 o 155 6 ... ., -8 218 ., -5 ... 2 115 16 "'3
""2 465 8 9 16 107 11 54 1 423 9 -10 -7 117 13 -r -1 21 ~6 26·
"1 784 13 6 17 125 17 -3 2 221 ., 5 -6 36 43 7· o 119 22 2·

0 3,. 1 6 3 H.t<- 1. 5 3 213 ., -It -5 60 19 -2.3· 1 83 16 ....8·
1 74 It -6 -17 115 17 19 .. 71 10 1 -It 113 9 -It 2 150 10 -s
2 178 4 1+ -16 91 16 It 5 171 9 1 ""3 211 6 -1 3 1.. 5.. -16·
3 511 8 -3 -15 llt7 2'! -6· 6 2.53 8 -1 -2 171 7 7 4 2 50 -26·.. 3& 0 6 7 -14 88 13 16 1 288 (1 1 -1 15 Itl 6· 5 48 50 6·
5 4&4 8 o -13 .... SO 16· 8 51 19 -11· 0 lit 7 9 -1 6 159 10 It
(; Z8 30 -4·-12 117 9 8 9 37 46 -17· 1 177 £> 2 ., 97 214 1~·

7 213 4 -2 -11 264 6 2 10 120 9 0 2 163 7 -8 8 22 59 "'28·
8 78 7 CJ -10 Iltl 7 -It 11 179 10 5 3 105 9 It C3 ItO 53 20'"
9 40 a 7 -7 -9 litO 6 0 12 12.9 9 9 It 1t6 29 2.. H.te. 1. 11

10 ;) «3 16 13· -8 34 46 . -6'" 13 78 16 22· 5 101t 18 0 -6 107 30 -15·
11 2. 3 38 -14'" "7 Z99 6 5 1.. .... 58 -10'" 6 203 10 2 -s 52 6,. 17·
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STRUCrUREFACTORS CO~TJNUE( FOf
URANY~ UREA NITRATE PAGE 3

L. FO B SG, DEL l FOB SG DEL I. FOe SG IlEI. L F08 SG DEQ. L FOB SG DEL
-4 66 18 36· 5 11 28 -8·"17 33 50 -18· Z 1t2S 8 <) -12 237 E .... 1

' ......... -3 52 57 ..0· 6 621 10 8 -16 95 12 9 3 230 5 -4 -111 1..9 8 ~
-2 116 14 5 1 6 31 -11·"15 84 15 -1 .. 238 6 -8 -if 109 1t 5
-1 1t8 58 -14· 8 126 5 -10 -14 299 .., -3 5 .. 0 15 16'" -9 52 25 ,..
o 13 ti 11 19 9 59 11 6·-13 178 11 ·2 6 265 5 -1 -8 164 6 ...~

1 0 53 -25· 10 378 6 -3 -12 108 8 1 ., 162 (; -2 -7 230 !S 0
2 &9 38 10· 11 17 41 -29·"11 52 16 .,. 8 338 6 -4 -6 297 .,

-~
3 rs 21 30· 12 63 14 2·"10 481 8 -8· 9 99 9 -1 -5 123 ., I't
1+ 131 12 6 13 1t3 31 11· -9 213 5 -1 10 43 24 15· ...,. 137 8 -8
5 lt9 55 9· 14 210 ., 5 -8 365 8 2 11 12 42 -25. -3 233 5 2
6 '+2 55 3Z· 15 23 49 17. -7 23 29 3· 12 255 6 -3 -2 e.o.. e 0

HoI< :: 2, I 16 132 10 13 -6 287 5 -4 13 158 9 8 -1 252 ., 2.
-18 70 20 -35· 17 71 19 58· -5 47 .. 13 14 120 13 8 4) 110 E U.
"'1& ZZ E 6 8 18 118 13 16 .... 6ft5 11 -3 15 53 30 41· 1 181i 5 -2
-14 77 11 10 H.KIlI 2. 2 -3 216 5 19 16 148 13 11 2 SitE; ., 8
'"'12 385 7 -4 -19 ItO 53 33· -2 167 3 6 17 91 11' 12"" 3 296 8 ......
"'10 296 6 9 "'18 98 15 -8 -1 lS1 3 -3 ,,,KIt 2. !Ii .. 24" 5 ;'5

"'8 5~ 0 «;) -14 -17 31 49 -22" 0 310 E -17 -17 &6 26 5· 5 20 39 O·
-6 27 Z 5 -4 -16 231 ., 5 1 llt3 3 Hi -16 62 27 -1· E 15-9 (5 1&
"'4 13,. ;5 4 -15 32 46 8· 2 289 5 5 -15 10 3 14 13 .., 191 6 1
-2100 9 16 -61 -11+ 1t7 21 -12· 3 22.. It 18 -14 197 ., It 8 Zit, "I ...s

o 2& fJ It 3 -13 o 1+1 -10'" .. 322 ., -It -13 159 8 ,. 9 83 12 -3
2 521 8 -19 "12 405 ., -9 5 381 7 ., -12 54 22 ... 0· 10 24 43 9·
4 821 13 24 -11 151 5 10 . E 475 8 0 -11 &3 28 8" 11 101 U. 3
& 331 6 0 -10 283 6 9 7 93 6 1 -10 330 '1 -It 12 182 ., 2
8 5) '7 «;) -11 -9 39 16 19· 8 220 5 -It -9 2Z0 5 -3 13 12 21 -24·

10 &2 U. -3'" -8 380 6 -10 9 88 fI 0 -8 195 5 8 14 88 17 19'"
12 26 "I 6 -3 -7 88 5 5 10 396 1 -2 -1 11 35 .... 25· 15 ...., 52 29·
14 130 8 -3 -6 554 9 -3 11 1 ..9 '1 -6 -6 159 8 -2 H,Kl1I 2. 7
16 17 a 6 6 -5 218 4 3 12 98 11 -9 ..., 111 5 -1 -15 120 13 30
18 1~8 13 5 -4 133 3 9 13 92 20 .10. -It 599 12 -8 -1" 114 13 -1'
--H-vK-5---l~---1-·---3~·6~22---1-2·-t-er--2-J5~fi-------'2----"'3-25-35----.eJ·et~1-fiC1 6·

"'19 ~9 53 30· -2 478 7 -21 15 29 48 -19. -2 76 7 9 -12 83 tit 36
-18 151 12 -6 -1 28 10 -7· 16 126 11 ·1 -1 185 6 2 -11 81 13 26
-17 51 JJ 40· o 314 S -9 17 Itl 51 3Z· o 8022 10 -12 -1'1 161 12 .... 21
-16 9:5 12 1 1 10 25 -33 4 H,KJII 2, 4;} 1 2g0 "1 -2 -9 189 8 12
-15 o 41 -35· Z 372 & 2 -16 11' 17 20 2 187 4 10 -8 113 9 -6
""14 357/ ., 0 3 32 12 -2"-17 92 15 18 3 26 36 13· -7 ..2 36 -26·
-13 93 <) "'7 ,. 583 9 3 -16 176 8 -4 ,. 2ft4 6 -4 -6 132 1 -10
-12 11 0 ., -5 5 85 6 -4 -15 55 25 a" 5 276 ., 3 -5 186 6 .. 10
~u. 16 39 5· (; 305 5 -10 -14 42 "3 30· 6 270 5 0 -It 272 6 -3
-10 40 1. '1 -1 ., 194 5 -1 -13 38 It., 19· 1 132 6 -1 ...3 210 5 -3

-9 12!5 5 5 8 486 8 -14 "12 359 7 -6 8 1'+1 7 -5 -2 5S 15 Its·
-8 472 8 0 9 Z8 34 9·"11 1"9 6 5 9 178 6 -2 -1 188 E 1
"'7 11 3 5 13 10 30 36 11·-10 250 6 -11 10 291 6 5 o 233 ., 1
-6 323 5 8 11 28 38 "15· -9 0 3' -28. 11 104 10 -3 1 2103 5 -3
-5 35 8 13· 12 310 8 0 -8 346 41 2 12 86 14 -9 2 151 ., -12
""4 839 1 a -9 13 10.. 12 -5 -7 210 6 It 13 65 22 -21· 3 51 51 -3·
-3 2 Z 12 -1· 14 lltS 8 -13 -6 466 8 -16 14 1&1 9 -10 ,. 119 10 -13
-2 ,.4 4 ., 15 56 22 48· -5 85 6 5 15 78 19 6· 5 22S '1 2
-1 17 4 J -q 16 186 9 -4 -It 72 6 -q 16 99 26 -9· 6 181 E -5

01070 25 "'10 17 57 51 20· -3 Z..6 0 -1 tf,KII 2, 6 l' ,.9 25 -6·
1 91 3 10 18 155 10 11 -2 667 13 Jl -16 133 15 0 " 50 5~ 1·
2 181 3 -12 H,KIIIl 2, 3 -1 87 5 o ...15 90 15 12 ~ 179 7 3
3 29 0 5 -3 -19 31t 54 -9· 0 29 19 1·...110 38 48 33· 10 178 . ., 0
'+ 503 6 -5 "'18 159 21 -1 1 99 5 -2 -13 1+8 12 -6· 11 103 29 9·
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STRUCTURE FACTORS CO~T]N~EE FOf
URANYL UREA NITRATE fJAGE l&

L F() 8 56 DEL l FOB 5G DEL l fOB 5G &:lEL l. fOB SCi DEL 'l fOe SG DEL
12 68 14 15 11 83 2.. -5··19 119 16 10 -2 123 1& 21 lIE ~1 2,. 1~·
13 &4 29 -3· H,Ku 2, 10 -18 34 52 It· -1 6~1 11 1 11' 120 16 -2.7
1 .. 10 5 15 -9 -10 49 &1 33"·17 206 13 (3 0 330 !S -3 ".1(. 3 .. ~

H,K a 2, 8 -9 60 30 33·-16 ..9 32 6" 1. ~1 6 -6 -18 1+1 S3 .... 171$
-14 59 32 53· -8 35 52 -14"-15 "2 .. 3 36· Z 181 5 23 -11 13 23 ...~.
-13 73 31 -S" -1 lS7 14 -3 -14 CJ .. 1 3· 3 "8 ., -1 -Uii 16 17 13·
-12 132 16 9 -6 78 21 11"-13 378 ., 2 It 314 5 It -15 195 CJ "'5
-11 138 10 9 -5 ..., 57 -2"-12 31 37 .,. 5 558 9 7 -14 86 1'1' ""'.,.
-10 a5 15 11 -4 57 26 41·-11 22,. 5 ""2 6 99 6 -1 -13 40 60 ...~.

"'9 39 46 34· -3 130 11 -5 -10 54 12 -7'· ., 113 5 -5 -12 !57 16 EP;lI
"'8 132 9 3 -2 110 18 -3 -9 ..19 1 11 8 131 5 -4 -lt 321 .,

"'1
-7 ZZ 1 11 6 -1 152 9 8 -8 27 31 16" 9 'teo 8 2 -10 182 E il
-6 111 13 -11 0 22 63 -S· -7 74., 12 8 10 14 40 -u.'" ...4) Zft9 5 6
=5 61 15 13 1 40 51 -Z2¥ -6 341 6 13 11 53 18 -12· .... @ :U. ~!i 19t.l\
-4 '+ &+ 1+.., 9· 2 !i6 57 -20" -5 51 6 6 12 84 13 -1 -1 1~3 E 3
"'3 14 J 9 -4 3 118 8 5 -4 98 3 16 13 288 6 -1~ -6 301 6 ~

"'2 23,. ., ...1 4 50 50 O. -3 687 11 37 1,. 73 15 3,.· ...5 !li60 10 1.
"'1 168 8 -1 5 45 59 31. -2 110 3 3 l' 165 0 -11 .,. 133 S 1

0 o 46 -21· 6 51 51 20· -1 69 3 -2 16 53 54 30. -3 0 2q -28·
1 r 2. 18 1· ., 123 13 -10 0 64 3 -12 17 91 21t -8· ....2 2119 $ 3
2 1~ 5 ., fa 8 70 21 3'" 1 707 11 30 '''''l(lllI 3 9 3 -1 5'2 U. "'3
J Zit 1 ., 1 9 81 21 O· 2 lZ2 3 -3 -19 113 13 lit 0 230 $ 9.. 121 11 -6 H.K: 2. 11 3 278 5 13 -us 73 28 214" 1. 22,. ., -12.
S ~ 0 1t3 21· -6 ..., 55 10· It 0 2ei -1·-11' 218 10 1. 2. 32 37 O·
(; r8 lit -9 -5 126 13 -1 5 408 ., 16 -16 57 ZS ..... 3 3'6 8 1., 176 1 -10 -4 13 22 29" 6 18l to 3 -15 o 48 -3· It 261 6 8
8 1'+" 1. 0 5 -3 104 lit 15 7 550 9 -1 -lit 35 56 -,.. 5 413 9 ~

<3 10 I) 13 1 -2 103 52 Ito· 8 63 12 -i·-13 366 1 -1 6 192 6 3
10 1 51 O· -1 tOO 15 3 9 0 36 -19"-12 125 8 2 7 201 E -1
11 12 0 16 12 0 15 21 12" 10 27 45 2t ....U. 181 6 -3 8 18l !5 -8

-~~1-2 106-1-4 1 1 14315 5 11411---1 __ ~6~IJ)~!i5~1~5~~lJ)Jl~~~2~_~
13 /}O 22 -10· 2 o 55 -3". 12 S9 2E 1. -<) 383 £> -2 10 112 10 -1

H,K ~ 2, 9 3 o 54 -24· 13 231 " 5 -8 196 5 -1 11 66 16 -2·
"'12 ~4 52 21'" .. o 60 -23" 14 11 ..9 -5" -7 389 8 -1$ 12 91 11' 14""
"11 0" 25 17· 5 150 12 19 15 172 9 (I -6 176 .. 0 13 234 e -1
." 10 £) 8 26 '"'12'" H,Ka 3, 0 16 o 50 -1S. "'S ,.6 9 -9. lDj ~6 25 -41/10

-9 17:5 8 11 "'19 159 10 -6 17 167 9 ., -It 138 5 -3 15 115 20 -us
"'8 (; 2 24 -1.71/10-11 106 51 9· 18 35 53 26" - 3 60 5 11 -2 1E !Sl III 331ij1

""'1 $1 66 22·"15 31t5 1 8 H,KII 3, 2. "'2 Z7., 6 3 17 0\2 56 -21·
"'6 S 9 13 9 -13 84 11 11.-19 171,) 11 16 -1 69 5 0 14.9(0 3 .. 5
-5 200 9 -6 -11 314 ., -2 -18 70 20 .,1" o 219 .. 14 -11 1e.tlI 10 -4&
""'+ 104 15 -2 -9 519 10 5 -17 28 60 -J3· 1 &;69 10 =13 =if: 86 15 20
"'3 100 12 -12 -7 182 .. -1 -16 6727 0<)" 2 108 S 1 -1§ o 510 -1S"
co2 o 46 -8" -5 700 11 -20 -15 294 " -4 3 401. 7 -6 -1~ 96 15 18
-1 116 13 8 -3 98 3 -3 -14 77 12 (9 .. 72 6 ,. -13 182 6 -6

0 130 9 6 -1 566 9 1 -13 128 10 2 5 238 5 -1 -12 123 8 4'06
1. 201 ., "'10 1 502 8 21 -12 40 25 U'· (; 102 6 4 -11 120 8 i
2 r 9 15 -2· 3 836 13 -9 -11 464 8 -4 ., ItO .. ., -6 -18 7S 11 ~

3 It 9 3,. -11· 5 752 12 (; -10 68 9 -It 8 133 6 -8 eCJ 2&.l7 E -6
4 It 6 51 -39'" ., 148 6 1. -9 496 iJ 1 9 &1 15 11· "'8 l11 6 0
5 Uil1 8 15 <) 560 9 4 -8 13 ., 11 10 ~5 22 -S· -7 Z'!S!l (5 1
6 92 11 -4· 11 81 12 16 -1 228 9 -10 11 313 ., -4 -6 131 8 -i~
7 I) 5 39 -1· 13 293 6 6 -6 42 1i1 -0" 12 100 U. -8 -5 98 6 l
6 o 49 -21· 15 191 12 -S -5 680 11 6 13 131 13 "'2 ""4 ZlO 6 -6
9 12 It 21 6 17 119 12 0 -4 48 1 2 14 1t4 45 20· -3 537 12 -10

10 10 .. 13 11 H,Ka 3. 1 -3 158 It 10 15 179 11 l "'2 236 ., "'2
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STRUCTURE FACTORS CONTINUEC FO~
URANYL ~REA NITRATE FAG! S

L FO B SG OEL L FOB SG DEL l fOB SG [lEl L F08 Sf; DEL L FOB SG OEl
-1 111 6 3 -12 153 8 10 -12 126 13 2 tf "K ll1l .... 0 11' UD 15,. -6"

0 111 5 10 -11 ,78 22 3"'-11 11 59 ..23· ...18 223 7 10 "'.K. 8& .. Z
1 386 10 -3 -10 50 53 37 4 -10 31 59 26 4 "16 &5 17 33 4 -19 12 53 -29""
2 259 7 "8 -9 200 6 1 -9 91 1~ 3 -!4 394 ., -2 -Ul 186 I,. -10
3 495 10 -1 -8 258 6 -3 -8 163 e -1 -12 1.. 0 9 -8 -17 1t7 41 1,&41,. 19 34 54' -7 178 1 ., -7 125 10 22 -lG 1&03 ., 10 olE 26 SS 211#
5 2,. E 6 -2 -6 2" 4CJ -3D· -6 60 22 2· -8 485 8 ., "'15 71 17 11"
6 202 7 -11 -5 88 10 2 -5 54 55 21· "'6 53 ., -12 -141 360 ., -5
7 280 6 -1 -It 165 6 0 ..... 17,. ., 8 -41296 20 -9 -13 12CJ ., 14
8 138 8 -2 -3 328 6 -It -3 131t 9 -5 "'2 lZS 3 18 -12 110 6 -II

'9 54 29 9· -2 212 5 0 -2 155 8 11 o 860 13 It.. -11 62 16 0"
10 ~4 9 19 "'1 52 22 38'" -1 52 25 31" Z 298 5 -14 "'10 3!J6 6 "'1
11 223 1 -1 0 109 8 2 0 107 10 11 ,. 615 10 2" ..~ 280 5 2
12 12 S 11 2 1 192 6 -10 1 112 10 15 6 553 <) -3 -8 5S1 10 -1
13 87 18 10'" 2 265 (; 0 2 185 8 ...1 8 ,., 8 0 -"I 218 It 1.
14 71 18 37· 3 212 6 -It 3 91 13 U 10 ,.31 8 -5 -6 1f),+ If .... 8
15 116 13 -3 .. 53 21 10· .. 0 58 -18'" 12 151 6 6 -5 3i 19 ....1·
if} 96 16 16 5 112 11 -6 5 48 It2 -3· 1,. 174 ., -1 -It 920 16 "'1

HllK s 3, 6 6 11'1 8 14 () 149 9 -12 16 160 12 "'7 -3 2fU !5 CJ
-11 62 50 2S· 7 184 ., ., ., 99 16 .... 0 ".1(- r.. 1 -2 116 3 9
-16 32 51 ... lt2'" 8 113 10 2 8 91 16 16 -19 26 53 l!Pll -I 214 5 3
"'15 131 11 9 9 0 52 -3· 9 o 52 ...1· ...18 &5 23 -S" 0 55t ~ 9
"'14 68 14 3 10 13,. 9 17 10 75 2~ ..a· ... l1 0 61 -28'" 1 246 .. 6
"'13 ~8 32 25'" 11 152 9 11 11 34 62 -~6·"'16 308 6 3 2 3'10 6 -1
-12 29 50 ..19· 12 15 30 -21· H91(1t J. to -15 0 ~3 -1'0· 3 135 $ S
-11 2& S 6 -2 13 87 31 16 11 -10 114 19 o -14 '1''' 18 -18· 4 522 q U.
-10 Hi '1 1 14 0 55 -29'" -9 21 $5 ...Z,.·..,13 39 32 26· 5 209 ,. 3
-9 10 l 11 12 H"K: 3. 8 -8 57 32 43·-12 369 ., 6 6 SltO C3 -1e.
-8 53 26 -""''''14 98 30 -8· -7 76 20 40(1-11 87 11 -10 7 0 310 -111$
-7 17 2$ 6 -6 -13 12 55 3· -6 164 8 22 -10 22!§ 5 -7 e Z4 42 -8·
"'6 271 8 6 -12 5,. 56 O· -5 69 21 2· -9 o 31 -z'" 43 80 q 2
..5~29-1~~-~~-~1-1~h~8-1-0---8----"~6"~Z6---31.--8-3ff"------1------J;-9-1-0~31,.-· 7-----rl
-4 22" 10 -2 -10 192 1 12 -3 39 51 36 9 -7 '2 8 -11 11 128 10 f
"'3 44 11 7· -9 19 21 1" -2 112 16 -5 "'6 609 10 ., 12 181 8 It
"2 135 ., -5 -8 19 50 -3'" -1 86 16 "'9" -5 164· 3 0 13 2!i S6 21"
-1 393 10 -6 -7 87 13 -ll o 167 13 10 -4 f!O 30 6" lit 192 1 -2

0 260 6 -3 -6 Z08 6 -5 1 57 56 g. -3 129 3 15 IS 48 40 13·
1 152 6 0 -5 154 ., -1 2 o 54 -35. "'2 912 14 10 1 E 151 210 -17
2 16 45 -16· -4 132 10 1 3 71 38 "1· -1 21" 1+ 17 17 57 62 ~3·
3 21 (; 6 -10 -3 11 58 3"" 4 158 12 11 o 864 13 43 "'.tC.. 4, 3
to 280 8 -3 -2 135 8 2 5 67 31 1" i 218 1+ 19 -lCJ 26 54 -16·
5 2l} 8 () -6 -1 169 7 -8 () 19 58 -29· 2 529 8 -11 -18 97 26 21·
b fa 5 13 27· 0 189 8 1 7 9 51t 2· 3 39 10 -6"-17 53 31 12·., 12 e '1 ., 1 92 11 11 8 78 28 -26· 4 7D8 11 -2 "'U: 253 E 3
8 203 10 5 2 42 52 -6· H.K: 3, 11 5 80 ., til -15 47 53 -12·
9 1& ,. 9 -4 3 11.. <3 8 -6 34 510 _~'lI «9 286 S 1 -tit 109 10 -2

10 114 10 -3 .. 18,. ., 5 -5 69 25 '01" 7 103 (; -3 -1~ 50 20 ft"
11 11 0 10 21 5 130 lE -lit -4 111 14 12 e 551 9 .. -12 361 ., -1
12 26 49 "'3}"141 «) 78 16 34· -3 56 39 16" <} ZO '03 11"-11 Ut2 8 6
13 14 E 10 -2 '7 30 54 It'" -2 124 13 13 10 71 11 .. -ut 311 ., 2
14 11 0 13 16 8 156 8 5 -1 26 80 19'" U. 28 51 "'11" -9 41 18 -2·
15 &5 32 -19· 9 126 10 0 0 65 .,7 }"Ig 12 344 8 2 ... e 323 E 8

1-·- H,K lil 3. '1 10 110 1~ -5 1 SO se. 1" 13 6' 16 3S· -7 Z18 !IS -3
-15 09 26 60· 11 39 S4 -2'" 2 137 Ii -, 14 186 7 11 -6 6UJ 11 ... 14)
.... 14 1.0 3 13 21 12 90 26 28 11 3 1t2 55 2· 15 lit 58 12" -5 338 ., -3
-13 151 9 18 "'.Ke 3, 9 It 63 45 53· 16 CJCJ 15 -10 -It 38 11 -1·
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L. FI) B SG DEL L FOB SG DEL l FOB SCi DEL t. F08 SG PEL l FOe SG DEL
-3 Z70 5 10 16 142 11 -1 2 263 ., ...,. .... 3 189 () 8 ~ 110 lit -4
-2 558 10 -6 H.Ks 4. 5 3 29 .. 2 190 -2 21 ..3 2· 6 16 67 -6~fJl

-1 13 E 4 -3 -18 68 28 2· It 151 6 ., -1 i6 17 .... ., ilt 38 ""~.o Z8 0 5 -5 -17 86 19 22· 5 182 6 5 0 96 11 -15 8 63 ~E 56 9

1 1t7 9 28 -16 176 11 3 6 331 ., -u. t 2,.2 9 -3 14.1(= li 9 11
2 319 5 .. -15 16 11 -1,.· 7 92 UI -6 2 l&Z '7 -5 "'6 61 29 1"·
3 299 5 ,. -14 67 20 -.,. 8 o 51 "'3" 3 30 .... 5· "'5 94 18 is''
~ l&3 Z 7 -6 -13 26 1t6 15" 9 153 ., .. ,. It 11.0 10 ., -Ie 1j)2 5,. 36"
5 ; 8 10 0 -12 261 7 4 10 169 CJ -13 5 138 8 3 "'3 9!5 18 2·
(, 250 5 -1 -11 185 9 -5 11 113 10 9 6 16.. 11 -3 "'"2 44t 6~ "'11.
7 145 6 -2 -10 183 6 1 12 100 le -'0 ., ta.1t 10 16 -1 11" 27 -10·
8 429 8 -3 "'9 o 4Z -11" 13 ..5 5 .. S" 8 36 It., "f. 0 11&3 61 18 9

9 102 9 It -8 173 5 -5 1,. 115 14 13 9 134 13 It 1 '1 26 48·
10 1,. 8 7 "'3 -7 257 5 -2 H.K8 It. 1 10 93 18 -29· 2 !IS 4E 23"
11 o 45 -40· "'6 390 ·9 -6 -16 123 22 '7 11 95 38 ... 11 0 3 133 12 It
12 306 (; 5 -5 121 10 3 -15 135 U. 29 12 79 21 9 9 It 51 56 ft·
13 133 9 10 -It ..2 16 ..1.. • ... 1.. 42 51 3· HoKe ... 9 H,K~ 5. 6
14 11 S 13 1 ... 3 174 5 -3 -13 35 53 -24"-12 58 36 -1"9-19 "It 35 32'"
15 o .. 9 -8" ...z 489 11 -2 -12 litO CJ 2 -11 1S4 11 21 -11 221 .., 0
16 12!S 12 26 -1 316 8 3 -11 165 U. 11 "'10 8~ 20 2 ..• ....15 109 CJ "'8
17 r 0 ., I) 5· 0 74 8 -13 -10 120 CJ -z -9 33 51 13·....13 336 6 3

H,K 0 it, .. 1 129 5 -3 .. 9 25 43 -5. -8 6ft 22 10"-11 210ft 6 1.
-18 1& 8 10 2 2 284 8 -3 -8 97 10 3 -f 200 ., .,

"'9 339 ., 2
... 11 I) 58 -75· :5 258 10 -2 -f 194 6 -1 -6 189 12 -10 ..., .,1+., 13 6
"'16 o 59 -12· It 339 8 Z -:6 225 6 -5 ..., 117 12 31 -, 101+ It It
""15 & <3 241 14'" 5 74 13 -19 -5 183 ., 1 "'4 0 61 -13· -3 6$3 10 -1
"'14 244 6 -2 6 146 9 -8 -4 56 11 -5" -3 99 24 U.· -1 609 10 . I)

"'13 15 .. 7 .. 7 150 6 1 -3 146 ., It -2 133 13 3 .1 693 11 3
"'12 H8 10 .. IS 305 ., 5 -2 291 6 3 -1 205 () -3 3 5!§1 Cj 8
""'11 5 48 -35 9 () 134 10 -9 "'1 22fl 8

,
0 0 16 16 23· 5 354 (; -2

.----1-0 ·299-6----6-10 120 9 10 0-78-12---6-..~~60-2-9--.2J..'!.--..7~5·1-0-----9 1
-9 233 5 1 11 83 12 23 1 46 56 37· Z 104 17 :5 9 UUt 11 "'1
"'8 331 1 1 12 173 9 .. 2 182 6 -1 ;, 16S 8 -2 11 :Ult ., -6
""7 ~1 16 -12· 13 110 13 -12 3 258 6 -13 It 6~ 22 -20· 13 22~ Ei 6
"'6 lS5 it G 14 125 13 -3 .. 213 6 It 5 itO 69 -22" 1! 86 26 20·
""5 17 3 9 "'3 is 4., 53 30· 5 61 35 -3· 6 o 50 -1~· 17 1~2 12 -1
-4 561 13 5 H.f(fI 4. 6 6 11 It., -46· ., 112 13 -15 H'I1KtIl 59 1.
"'3 ZZ 1 6 -3 -17 93 3S 8· ., 186 6 3 8 116 18 21 -19 184 9 -It
-2 15 4 4 -3 -16 22 69 16 9 8 111 8 -10 9 114 18 16 -Hi o ~3 -8·
"1 205 5 ...; "'15 90 21 10· 9 106 1ft -5 10 61 26 36·-11 23 41 nil>'
o 40;'5 9 -18 -14 164 8 -3 10 81 15 9· ".1<- ... 10 "'IE 67 29 2·
1 186 6 -14 -13 112 Z1 "'6· 11 88 1CJ 6"-10 39 63 -ll·-!! 333 '7 3
2 Z98 6 3 -12 109 13 5 12 122 13 20 -9 1.. 4& 11 3 -1'0 53 18 3·
3 o 31 -8·-11 15 42 -6· 13 111 18 11 -8 21 60 -37.-13 118 e -9
ll) 31 <.) 6 0 -10 154 ., -3 H"Kfi ft. a ...., o 60 -31·...12 ,.., 24 2·
5 254 6 "'8 -9 162 6 S -1" 115 14 3 -6 o 65 ... 16.....11 330 6 8
6405 6 0 -0 192 6 6 -13 129 U. 6 -5 151 10 14 -141 (1 33 -10·
7 99 ., 14 -1 64 lJ -14·"12 o 52 "'19" -to 64 61 -13· -~ ~37 10 ...z
8 29 48 711- -6 126 9 -3 -11 23 SiJ 6 9 -3 111 15 -12 -e 107 5 $

9 Sl6 9 -3 -s 211+ 6 -5 -10 132 10 -4i -2 1t5 ..9 2211- -7 11'0 10 .... 2
10 294 ., -Z -.. 332 6 2 .... 9 173 13 -2 "'1 (96 41 12· -6 81 s· 8
111&012 4 -3 254 6 -3 -8 95 1.. ..., 0 ,., 11' 13"" -, 801 I£, 1
12 137 9 5 -2 50 15 -2· -7 19 13 17 1 182 12 It "'4 161 3 .,
13 o ,. 8 ·ZO· -1 136 6 "'6 "'6 82 21 11" 2 66 23 -3· "'3 7., It -3
14 lit 6 CJ 1+ o 308 9 -5 -5 205 fi -1 3 '+2 53 23 9 -2 18

'"
6

i5 10 1+ 18 29 1 319 9 -3 -It 137 10 5 4 10 36 1.,,, -1 e4C) Ie. 10
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URANYL UREA NITRATE PAGE .,

l F[) B SG DEL l FOB SG DEL l FOB SG DEL I. FQB Sf; DEL l FOG SG OEa..
0 238 It 11 H,K8 5, 3 0 29 36 -17·-11& '4 28 13· 10 95 16 -15
1 51 '+ 9 -8 -19 177 9 10 1 372 9 .... 13 "'13 183 7 (; U. '4) 29 -221,,1
2 78 5 9 -18 "8 53 -3· Z 115 5 -11 -12 182 ., 3 12 28 51 -1'.
3 608 10 15 -17 1t7 37 40· 3 606 13 2 -11 197 6 9 13 78 22 1·,. 250 5 -6 -16 95 ZO -1· It 136 5 -11 -10 0 42 -32· H,,IUa 5. 8
5 503 8 5 -15 283 6 -1 5 153 6 -8 -9 1!J5 6 It -14 51 !53 it!·
6 71 19 Z·-14 111 12 ,. 6 97 ., ... 7 -8 171 7 2. -13 130 11 10
1 91 6 19 -13 190 6 -11 7 377 ., -5 -7 280 9 -8 -12 17§ 1,. ;5

8 36 41 -13·-12 59 14 22· 8 98 18 "'3 -6 153 6 -S -11 104 13 3
<} 428 (9 .. -11 302 8 -2 «) 83 11 -16 -5 26 1&2 -10/il"10 '&6 41 .... 12·

10 It 0 44 19"'-10 19.. 5 -5 10 83 12 -3 ...4 t!HS 6 0 -9 94 12 10
11 229 E 0 -9 459 8 0 11 228 8 0 -3 3'5 11 1 "'8 16'0 8 2
12 44 36 O· -8 1t3 21 -11"" 12 115 12 0 -2 286 <} --., -1 216 IS ,.
13 171 7 2 -7 152 5 -6 13 129 11 -U. -t 123 6 13 -E 118 11 -5
14 18 46 -12· -6 97 5 5 lit 0 51 -7" 0 31 37 15. -s 45 2'3 z,.""
15 il; ,. 9 -12 -5 605 12 -1 15 97 16 '7 1 Zit '1 6 1 ..... 177 6 lit
16 o 52 -1C.· -4 litO 4 2 16 115 13 itS 2 299 7 -~ -3 220 6 8
11 l' 2 2S 31· -3 137 ,. 9 H.,K= 5. , S 350 7 2 -2 182 13 3

Hilt< II 5, 2 -2 59 6 9 -18 43 55 -29" It !S6 16 3. -1 100 43 .....,.
-19 It" 66 -12· -1 512 12 -16 -11 20 57 ·5" § 92 <.) 17 0 51 20 10·
-18 o 50 ... 38· 0 230 It -7 -16 11 5(1 -"2" I\) 151 (; 2 1 83 13 -14
"'11 25 (S

., 12 1 417 9 -1 -15 171 8 -16 7 234 6 Z 2 211t (1 -,
-16 ; 0 28 19· 2 29 21 25· ... 1 .. 138 8 6 8 U.g It 5 3 lit.. 9 CJ
-15 ., CJ 14 -10 3 199 5 6 -13 107 12 It <) US 13 2 It Btl liE -13'"
-14 2 IS 41 II"" It 158 5 o -12 15 .. 3 0" 10 106 10 1,. 5 0 49 -25·
-13 391 7 "'2 5 429 1 -7 -11 219 1 1 . U. 11»3 8 9 6 125 <J 13
-12 10 '1 6 -7 6 129 <} o -10 192 5 -4 12 101 lit -13 '7 127 10 -8
"'U.240 5 -3 ., 0 36 -2'" -9 228 6 ., 13 103 15 0 8 liZ 1,. -7
-10 :3 0 33 19· 8 97 11 -5 -3 83 9 -8 14 0 58 -6· 9 33 48 -10·

-9 29 <) 5 0 <) 367 8 0 -7 96 fj 2 H"l(o ~h ., 10 84 19 17"
"'8 192 5 -3 10 37 50 ... -6 302 , -2 -16 &2 33 -3· 11 lOS 1,. 23

.·...-7~5-t-O~1-0~-------t-1~1-1f9~9----...-2"3-----------5~382-.,~4-------..t5~t3·0~1-2----------2~-H.K-.-------.5~9 ~~9

<>(; 32 1S 1{J 12 31 47 2. -It 23,. 9 "2 -t" llt8 19 22 -12 o 55 -,.
-5 $1 (, 6 13 189 7 13 -3 100 ., "'3 -13 13 51 -39·-11 90 18 O·
""4 21 25 -5· 14 105 12 21 ... z 139 Ei 2. -1Z 30 46 13..... 10 142 10 7
-3 516 10 -18 15 167 10 -8 .... 1 ....7 11 ..... -u. 182 7 ., -9 92 14 It
"'2 31 0 ., "'6 16 31 1'0 1S"" 0 250 ., -2 -10203 6 -2 -8 81 14 9
"'1 3&4 ., 11 H.l(ilI 5. 4 1. "50 11 ... 15 -9 134 8 ., -7 o 47 -12"

0 2. 2 21 -5 4 -18 62 62 13'" 2 53 12 26" -8 &8 15 -3. -6 158 11 2
1 502. <) 2 -17 211 12 6 3 184 5 5 -7 54 27 "'11. -5 136 13 .... 3
2 2 8 3~ ... 12· ...16 92 16 3 10 250 ., -3 -6 191 6 5 -It 131+ 9 -5
J 491 8 10 -15 51+ Zlo 12" !!i 367 8 -13 -, 231 8 ..... -3 51 36 23·
'+ 98 '1 "2 "'14 54 22 2" 6 71 1~ -25" -4 192 6 -16 -2 9' 14 -1
5 1& 8 It 1 -13 298 6 .. 7 32 39 2S" -3 62 14 12" ....1 lOt 11 3
6 :;., 15 ..9· ... 12 133 7 -11 8 116 t1 ·10 -2 54 17 -1" o 175 e 2
1 '*8 e 8 3 -11 239 6 -5 9 250 6 ·4 -1 U5 6 "'11 1 103 18 2.
6 16 36 ""7""-10 61 21 2· 10 83 22 ·5" o 27 .. 6 -5 2 o 59 -31 1Jl

9 101 5 9 -9 140 6 -1 11 113 11 "'3 1 2Z6 6 ....5 3 51 310 ...5·
10 84 10 .... 3 -8 204 6 1 12 39 51 u.~ 2 11 42 . -1· It 161 9 0
11 3Z 1 6 05 -7 386 8 -z 13 135 10 5 3 18 12 -3 5 103 2Z -,""
12 r Q) 18 -3"" ... 6 39 11 -~. 14 101 19 2" .. 178 6 -1 6 10~ 13 11
13 is 3 8 -4 -5 62 8 11+ 15 115 15 -1 5 230 8 9 ., ., 53 21$
14 19 41 2"" -It 140 4 -9 H,Ks 5. 6 Eft 103 10 ., e 1'4) 2~ -~.
15 ;' 2.30 "8 1Jl ... 3 568 IJ -5 -11 122 20 f) ., 23 ..6 -Iv. CJ 106 11 26
16 82 26 32· -2 3"3 <} o -16 8.. 20 -12" 8 121 9 Z H,Ke 5. tU
11 170 12 12 -1 180 .. -5 -15 o 58 -21t· CJ 172 10 6 -111 Itl 55 12·
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L FO B SG DEL L FOB SCi DEL l FOB SG eEL l FOB sa; DEL L FOB SG OEL
-9 Z .. 59 -1"·-11 26 3S ... 8 343 6 6 -9 11 16 -23· 12 1!~ CJ 18
-8 131 17 17 -10 273 6 -1 9 48 32 1· -8 U'Z 5 -3 13 56 57 !Ii".
-7 90 31 2. -9 88 6 6 10 193 6 -5 -r 181' 5 3. lit ..,. 60 -3Z ofil

-6 9 2 11 1· -8 531 10 -6 11 26 50 19· -6 464 9 -14; H"t(llJ 6., 6
...5 o 54 -9· -1 19 28 10· 12 217 ., 0 -5 138 () -1 -17 0 56 "~9·

-4 111 14 1 -6 78 6 7 13 88 Hi 21 -4 208 4; o -IE 1"1 1,. -1
-3 58 36 -13· -5 170 4 15 I,. 113 ., 8 -3 236 (; 3 -Hi 110 21 ... ;'.

-2 132 12 -16 -4 602 11 -8 15 30 63 21· -2 368 8 -5 -1«' .,4 11 1·
... 1 38 50 -22· -3 206 5 11 16 7 61 -53· -1 258 £» -5 -13 13 52 14'

0 3 3 60 -7· -2 190 4 -1 H.l<= i. J 0 322 ., -6 -12 135 9 ...!5
1 &2 25 1· -1 121 3 6 -19 51 55 12· 1 50 15 36·-11 183 ., 1@
2 16 !5 9 3 0 355 6 2 -18 191 10 J 2 309 ., "'6 -1. 200 ., "1
3 It., 53 "'21· 1 151 .. 6 -11 79 17 9· 3 181 5 -6 -CJ 90 HI -!S
4 60 62 5· 2 77", 13 15 "'16 81 20 ,. It 31)6 ., It -8 98 20 ,..
5 54 43 30· 3 38 14 -"·-15 29 43 1· 5 .89 15 10 -1 141 ·6 U.
0 115 14 8 .. lOS 5 -9 -14 301 7 12 (» ItO Z4 ZO. -6 328 ., 2
7 o 65 -55· 5 85 7 -2 -13 19 12 -3 ., 74 13 ., ...5 16S E .,
H~I( «l 5, 11 (» 495 «] -6 -12 288 ., 3 8 3~" 6 -4 -4t 10 1" ......

... 5 l' 8 21 32· ., 38 23 13·-11 27 41 -2· 4) 131 8 -5 -3 86 10 It

... At 11$1 1,. 10 8 149 6 -13 -10 221 6 -3 10 130 10 -9 -2 357 ., -0
-3 o 60 -8· 9 9Z 11 -4 -9 175 5 6 U. 0 1t5 -8'" --I 26lt ., -10
... 2 56 44 O· 10 315 6 1 -8 54Z U. ..., 12 136 9 -12 0 166 ., 9
-1 G:5 63 20· 11 25 46 3· -7 117 6 14 13 121 13 ., 1 30 39 11""

0 1~ 5 12 12 12 137 CJ -6 -6· 30 32 "'3· 14 1lt5 18 -3 Z 179 5 2
1 r 1. 33 31· 13 o 53 "16· -5 13Z It (» 15 0 57 -6· 3 235 9 8
2. 39 56 32· lit 88 30 1· -It 555 10 -1 H.Ke 6. 5 4 32.,. ., 1
3 r 8 22 46· 15 59 Z8 45· -3 193 !5 8 -us 155 23 2 !i 108 It -C)

H,K == 6, 0 16 181 9 10 -2 229 \5 -3 -17 94 28 8 1f 6 37 49 2Z·
"'20 1& J 14 -1 H.l<tI 6. 2 -1 120 5 9 -16 16 1t9 -21· ., 137 8 ...5
... 18 32 53 Z7· ... 19 39 59 20· 0 426 «3 "'5 -15 o 52 -28· 8 19.. ., a

~1f>30_3__(; __ 10 -16 ..6 53 43· 1 62 .. 8. -".--","-1.4t_19j;_._.l~_6_.~9_1_;U)_U.~~i
"'14 202 6 -5 -17 ..2 47 3Z· 2 509 '3 11 -13 140 8 .. 10 94 13 -1
'"'12 322 {, -5 -16 Z83 6 7 3 43 14 9 ....12 173 8 3 11 48 39 13.1$
"" 10 2& 2 ., ...5 -15 58 41 4· lit 178 ' 5 10 -11 11 42 -3· 12 0,. 17 8·

"'8 95 7 ...1 -14 193 6 -8 5 117 5 -5 -10 18 18 -10. 13 89 19 -12·
.,,6 61., 12 <] -13 56 Hi -4.1$ 6 364 ., -8 -9 153 6 "'15 "oKat 6. .,
"'4 Z 6 23 2· ... 12 311 8 3 ., 70 11 -8 ·"8 337 6 2 -1'S 12 54 -1t4.1$
""2 3S 9 6 -8 -11 105 7 -8 8 126 1 -Z -7 ,.9 32 ""1 41 -11t 126 12 ... 8

0 8~" 14 24 -10 395 7 -& 9 83 12 -Zit -6 35 27 29.-13 167 43 U.
2 5f S 10 .. -9 91 11 1 10 256 7 It -$ 102 ., 2 -12 122 14. 10,. 13" 1 Z 3 -8 158 .. -4 11 66 18 -7.1$ "4 4tZ$ 9 -5 -lJ 16 52 -6"
6 193 5 14 -1 69 15 -24'" 12 1158 8 t -3 215 5 "'1 .... 10 87 36 -8·
8 3B4 ., -2 -6 731 15 -14 13 51 25 23. "'2 156 5 -2 -9 136 10 2

10 178 ., -3 -5 Z17 6 -3 1 .. 105 14 6 "'1 34 3$ -12. -8 199 1 5
12 22., 6 ,. -4 123 .. 1 15 29 1 .. "'Z3· o 402 «} -lit -1 181 CJ

..,.,
14 13Z 11 -13 -3 128 It 6 16 15S 11 5 1 223 5 0 ...6 ~1 50 t .. •
16 o 66 -59" -2 458 8 2 H.l<- 6, It 2 382 8 -1 -5 169 e "'3

H,K (lJ 6, 1 -1 123 it 1 -18 U. 68 -3" 3 96 8 -1 -It 2ZCJ ., -2
"19 55 56 20· 0 447 6 .. -17 S4 6,. 31· 4 95 U. -1 -3 163 ti -4
... 18 238 ., 8 1 37 12 1 .... 16 225 ., ., 5 187 7 -2 -2 113 e 6
-11' o 48 -10· 2 377 6 -1 "'15 80 15 -10· £. 335 8 -5 ..1 1&6 Z40 13·
"h if> :; 3 26 "'5· 3 18 . 1 1 "'14 101 10 "'5 7 156 6 1 o 231 E -10
-15 ;, 5 46 ...,.. .. 601 10 "'1Z -13 49 25 ...Z7" 8 93 10 0 t 215 8 ..
-14 339 6 -6 5 40 18 0· ...12 221 6 ... .., <) 72 15 1· 2 229 E «;
-1,3 Z 8 43 711- 6 4.. 16 lS·-11 194 5 7 10 152 8 -12 3 62 20 -13·
-12 212 10 -6 7 74 19 2·-10 320 ., 0 11 11 3 10 8 It 57 lCJ It·
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l FO B SG DEL l FOB SG DEL l FOB SCi DEL l FOB SG DEL l Foe SG DEL
5 178 7 0 8 35 55 -6" -9 59 13 -z· 10 55 19 10'" -5 419 10 .....
6 ZO 3 9 -1 9 15 61t -3Z" -8 109 5 -2 11 180 ., -2 -.. 165

., 5
7 12 Z 10 -17 H.l<w 6. 10 -7 567 11 -It 12 9 1t9 0'" -~ 150 5 "3
8 a 1 ZO Z· -9 1t9 59 -3" -6 26 31 -1'0'" 13 93 Z4 -12" -2 24) 32 11&'"
9 70 20 -3· -8 10 51t -6" -5 21t Z8 3" 14 81 19 31'" -1 296 E .... 1

10 118 11 12 -7 122 13 ., -4 39 12 20· 15 1&9 10 0 o 140 ., 3
11 118 12 9 -6 103 16 1 -3 77,. 13 12 H,I(&'I 7, '3 1 1&19 ., -6
12 11 Z lit 19 -5 120 12 6 -2 68 6 -4 -19 78 19 69· 2 100 7 -1

H.I( IJI 6, 8 -4 46 67 33" -1 707 12 22 -18 13 63 -10" '3 104 ., ... 2
-14 itS 58 .." -3 75 19 15" 0 36 13 -10"-17 224 "I -3 .. 167 5 3
-13 38 5E 15"" -2 10 21 11" 1 3.... E ., -16 110 12 1'0 5 344 6 -10
-12 10 1 18 1 -1 147 15 -15 2 37 23 2""-15 85 15 -7 6 11+8 6 2
-11 17 .. 9 -5 0 73 20 1" 3 596 9 -8 -14 13 1t3 -0'" ., 83 11 6
""10 10 8 22 -12· 1 Ct3 61 28" .. 68 GJ "'1 -13 270 ., 5 8 118 8 2
-9 B 0 18 "'8· 2 26 53 Ct'" 5 41 21 2"·12 117 ., 5 *3 Z3Ct E -5
-8 &5 30 13· 3 119 16 -15 6 39 22 22"-U.. 3Z7 ., -11 10 98 15 "'5
""'1 1$" 9 .. 1+ 126 13 SO 1 393 l' ""1 -10 &9 11 "'13 11 11&9 6 3
-6 It} 2 11 3 5 11 J2 6'" 8 22 3~ "'11" ...9 28 36 -19" 12 57 25 35"
-5 1& G 9 -1 6 46 54 Itl· 9 206 (; 2 -8 184 5 -<) 13 101 20 i"
-4 0 44 ....9· H,l(at 6, 11 10 0 /tit -39" ...7 ,.79 11 -4 14 62 384 -13 1l1

"3 11 15 0" -4 23 56 -36" 11 263 ., 1 -6 98 6 -11 "oK" 19 5
"'2 13 E 9 -5 -3 132 14t 6 12 5S 25 11'" -5 94 £» 1 -us 11 5S -19·
"1 21': 6 0 "'2 ;Sit 59 7" 13 159 lIJ ... u. -4 30 29 -13·-11 1.. 3 22 -18

o 129 8 l -1 61 33 38'" 14 6 49 -6" -3 524 11 -4 -Ui 114 12 !i
1 ~3 37 3Z" 0 51 51 33" 15 37 55 -to" -2 221 6 o -15 S5 28 -10"
2 11 2 10 1 1 82 26 -48" 16 55 41 20. -1 399 8 6 -14 0 S6 -2·
J 1& J 13 -13 H,I<81 1. 0 H.Ks 1. 2 0 19 30 2""'13 212 11 ... 2
'+ U. 1 11 -12 "19 199 13 2 -19 189 13 8 1 271 6 06 -12 129 8 ..
5 10 5 11 21 -11 16 1E 17"-18 St., ..9 11." 2 It It 14 5"'-11 269 E -5
6 *9 33 13"-15 242 7 5 -17 64 30 10'" 3 425 ., -5 -IU 108 8 8
'? 12011 -1 -13 251 6 8 -16 48 36 -~341 .. 201 5 1 -9 121 ., -8

··-8-1~3-E~9-----l..---...-t-1~j;fJe----S----3--.-j,-5~2frt~6------t~-5~"-3-2Z~1-8-"---8-11)-cj--e------8
9 12 0 1 Z 6 -9 506 9 4 -14 65 1,. 3" 6 26 48 -23'" -7 315 6 "6

10 7 1. Zit 6"" -1 86 6 3 -13 262 E .. '7 358 6 -4 ...6 265 6 .....
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.... 13109 10 0 -12 165 8 16 1136 12 21 5 192 (; 5 ....4 16 36 -10·
-12 221 8 -7 -11 116 11 10 2 99 16 17 6 31 56 8· -3 216 5 -11
"'11 100 15 0 -10 22 51 ,0. 3 101 16 25 ., 277 6 -I -2 U.O e 6
-10 $6 19 30. -9 103 12 -10 .. 51 6' 22. 8 38 47 -10· -I 321 1 i

.,. 9 /} 5 11 0 - 8 195., 0 5 44 6 G ..6· 9 ZZ 3 ., 13 0 2631 12·
-8 338 () 8 -1 169 8 -3 H, KiD ult 10 10 53 46 ..9· 1 Itl 45 "'9·
-7 loa 6 ~ -6 91 11 2 -6 71 36 81&1 11 78 18 17· 2 130 7 2
""6 15~ 6 -3 -5 46 31 "1(} -5 134 13 0 12 53 60 41. 3 350 (; -6
-5 $3 Z6 -3. -4 179 ., -3 -4 42 55 -6. 13 166 10 7 .. 113 10 -1
-~ 224 !5 4 -3 166 IS -13 -3 47 53 33" ".,K= 119 2 !5 145 9 ..
-3 188 5 -1 -2 163 8 -2 -2 60 61 ~8.-18 69 27 23· 6 26 1t4 19·
-2 ~z 8 -1 -1 63 19 -12· -1 131 12 5 -17 163 9 14 7 193 8 6
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l Fll 8 SG DEL l FOB 5G DEL· L fOB SG DEL L FOB SG DEL l Foe SG DEL
8 11 0 110 -21 3 241 6 4 () 51 51 ZiP'-l? ItO SO 21· ., SO 31 .... flUl·
9 173 8 -2 4 141 8 "10 ., 86 23 2· ...16 169 <) 1 8 215 ., 2

10 o 55 -6'" 5 lU. 11 -2 8 110 11 ., "'15 0 ,.7 .... 35· 43 0 60 -5·
11 &2 29 10· 6 25 51 "'14· H9l(1IJ 11" 8 ...14 292 ., -2 10 '"

53 -4tS~

12 30 65 -3· ., 158 <) 10 .... 12 €IS 32 -11"-13 3~ 43 5"" 11 I) 71 ....1·
H,K lJ 11 fI

,. 6 116 13 -1 "'11 13 52 3·°12 20 43 -32· 12 110 11 -8+
-17 113 19 5 9 132 16 5 "'10 107 163 3 -11 47 23 1S1# Hot(~ 12" 3
... 16 o 52 -28· 10 26 64 61# -9 131 U. 1. -10 382 ., 2 -16.1 U., 13 (6

-15 139 10 -3 11 0 56 -31'" -8 143 CJ J ... g 60 16 "'~·"'11 '8 30 62·
... 14 10 (3 13 19 H"Km U. • 6 -1 ItO 50 "'Z3· -8 Z09 6 -8+ -lE 127 11 12
.... 13 25,. 6 0 -15 99 15 16 -6 "4 48 131'f ... ., 'v8 17 JI'f-15 8fi 21 _~I'f

"'12 ~ 2 12 "6 -14 10li 20 8. -5 106 13 ... to -6 320 6 2 -t~ 2'0 1 -2
"'li 51 19 43·... 13 1~8 <3 0 04 187 ., 15 -5 I) 38 -29·...13 0 45 -26·
-10 82 13 11+ -12 83 24& 10'" ... 3 126 12 18 -4 389 ., o -12 '8 22 23'"

"'9 327 ., -7 -11 27 ~fi 21. -2 30 Iltg -18· -3 124 ., ... r. -11 S6 20 3·
""8 1& 0 1 -8 -10 18 15 "'8. -1 58 2~ 36'" .... 2 199 5 -10 -111 320 E -8
-7 1&" C) -2 -9 234 10 -1 0 131 19 0 -1 72 10 -11 -9 litO 1 6
"'6 $1 11 25'" -8 147 9 3 1 134 Cj 18 0 350 6 2 .... e 156 6 1
"'5 218 5 1. ... r 99 13 -1 2 122 U. IS 1. :a 39 81# -1 It4 26 itl·
-4 132 6 ';'10 ... li) 10 43 -3'" 3 0 62 .... Z4· 2 11 44 -3· -6 311+ 6 .... 2
"3 294 () -2 . -5 165 8 -1 4 31. 53 "'~4· 3 ~o 38 22· -s 183 7 1
-2 52 18 "'15"" ..... 205 G ,. 5 75 25 "12" 4 391 . ., ... 2 -4· ~U.'5 7 1
"'1 174 5 12 "'3 220 1 .... 3 6 q<j 18 -1'0 5 50 21 39. -3 o .... ·2.. •

0 172 6 -9 -2 62 18 -13"" H'itt<: 11" 9 {» 178 8 U. -2 162 E -9
1. :3tl2 6 -4 -1 134 9 3 -9 0 51& "'2'" ., 56 23 33'" -1 107 9 -9
2 101 11 5 0 158 9 -$ -0 112ft 24· 8 148 9 -3 fJ 30Z 6 It
;3 l' J 13 2. 1 115 ., ""1 -7 15 42 3· 9 46 '6 81'f 1. 13 211 -15·
I~ 66 12 -9 2 13J 1~ 4 ... 6 128 13 -19 10 224 <} It 2 39 1t2 -Z4·
5 Z& 9 6 5 3 61 27 19'" -5 78 21 2'" U. ,., 10 37 41 3 4$ 28 -".Ill
& {} 0 26 -271# 4 U.S 9 29 -4 31 !J1 23 41 12 o 55 -6· 4 28'1 €I 0

---1 1&-1-1~3~- -8- --- 5 191-13-14 - ... J - 82--30-1.l0-"_·-H.I(~-1-a-.------2--5----S-8-2-Io~l·
8 o 50 ... 261# 6 128 10 -2 .... 2 1~1! 1~ -10 -18 1'+2 13 .... 9 10 178 ., 12
9 12 I) 11 26 ., 108 22 -2. "'1 62 32 -221#-17 50 51 6· ., o 109 -111#

10 8'7 16 164ll 8 21 53 19'" 0 71 23 ... 8· ...16 198 7 5 e lilt 12 -13
11 14 E 14G 4 9 83 28 12"" 1 ~~ 26 El· ... 1!li 49 31 261'f C'j 63 26 -11""

Hlll{fi 11, 5 HflK€I U, ., 2 15 29 ... 12· ...14 ., q 1$ "'23'" 10 118 IE 3
~, 17 14E 14 15 -14 10 25 32· 3 63 11 .,,0· ...1.3 73 15 12"" 11 48 54 36'"
"'16 U.1 13 6 -13 43 65 O· I-h I(liIil 120 (I ""12 369 ., 1. HeK~ 12" ,.
"15 1& 0 12 "'6 ""12 112 14 1 ... US 169 Hi 12 -11 104 9 -4 -11 81 2~ "'3'"
-14 [) 2 2~ 8 1SL -l1 156 10 "'2 016 Z11 7 , -to 114 <} "'1 -if: 149 10 -2
""13 B 1& 18 ... 15<\llo-10 116 19 9 "14t tilt 20 18" -9 96 ') It -15 It'} 5!J 19·
"'12 119 10 4 -9 75 15 69....12 509 '] ... 6 -0 331 6 4& -lit 92 1.. 2
=i1 ZZ 0 6 5 -8 15 214 8~"10 128 1 8 ...1 Cj1 9 2 -1:.1 93 12 It
"'1£1 15 I) ., "'2 -1 lS7 8 -5 -0 331 ti 3 "'6 291 6 to -12 231 E 1.

""9 2 () 59 10· -& 174 U. -3 -6 284 E U. _!) 5Z 1l.~ 211'f-l1 121 U. 10
-8 ; 5 20 "'16· ... 5 125 10 -7 -4 312 71 ... 4 -4 296 5 :3 "'1 Ii 26 60 "'31'f
"'7 Zit 1. 6 "'3 -4 I) ~6 -5"" "'2 333 E 1 -3 95 8 0 -9 SO 2,. -1'·
"'6 190 (; 0 -3 74 20 "'1S· 0 141 6 -6 -2 339 6 -4 -8 216 6 .,
-5 20 5 6 -1 -2 187 ., -5 2 463 E.§ "'1 -1 &8 15 -24 -7 158 e 2
"'4 r 0 12 ., -1 169 7 -2 " 149

., 43 0 82 20 3· ....6 ZIU 6 -3
"" 3 11} 1 8 2 0 U.1 1~ -t 6 2<39 8 oa4 1 80 10 ., -5 104 23 ;'1 •
"'2 13 tli 9 -3 1. 61 22. 43· I) 250 ., .... 1 Z 354 £& 0 -«& 20' 7 "'6
... :1, 2& E 1 2 Z 82 19 -IS1# 10 55 63 14· 3 88 11 -3 -3 166 .,

"'1
0 9 8 10 ...5 3 lltS 11 11 12 193 9 6 ,. 139 8 -6 -2 3..9 7 "'9
1 6 53 -17'" .. It 1.20 U. 3 H,I(IIl 12, 1 5 30 43 111# "'1 S9 31 8·
2 11 It 16 15 5 (I 51 -59·"18 128 12 ... 8 6 2.59 8 -7 0 27 40 22'"
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L F() B SG DEL l FOB SG DEL l FOa SG DEL l fOB SG DEL L FOB SG DEL
1 133 .., -1 2 21ft 9 -5 0 €I,. 32 .. j9"'-12 '1 18 ..4·...1.. 31 Ita "'11'"
2 305 6 -3 3 145 8 13 1 62 35 "'19"-11 3.,., .., -2 "'13 loG 47 -1·
3 152 8 15 4 87 15 2 H,Ku 13, U -10 129 8 II -12 11 29 -23·.. ~ 3 11 ,. 5 63 23 14....11 121 12 0 -9 1~3 «) -It -11 2lt1 ., -1
5 26 45 10· 6 115 lZ 7 -15 191 7 "2 -8 0 ,.3 -11.-181 15t 9 ...,.
fa 176 9 5 ., 113 2Z 1·-13 100 U, 0 "'7 345 6 Z ..C] 128 10 0.., 118 19 -2 8 100 32 -4"'-11 329 9 3 -6 102 9 -13 -8 6c. 19 -13·
8 15 .. 10 -6 H,Ks 12, 7 -9 168 6 ·z ..., 3Z1 6 -2 -7 218 6 -2
9 '+ .. 54 29·-13 67 21 -12· -1 36,. 8 5 .... It .. 21t -15· ...6 164 ., -3

10 78 21 23·-12 20 52 1· -5 39,. .., -2 -3 182 6 -3 -5 253 e Ii
H.,I( fjJ 12, 5 -11 116 U3 .., -3 188 !i -6 -2 28 42 1". -It 18 U . 21

-16 62 20 ..1·... 10 117 12 -12 -1 406 .., -10 -1 397 ., .. 1 -3 I"• 10 -2
-15 13 0 12 26 -9 l~O 11 -3 1 71 12 11 0 35 39 16. -2 86 11 U.
-14 173 IJ -I -8 66 19 12" 3 380 ., -1 1 .. 9 34 16· -1 ;JiG E 3
.. 13 70 40 -7· -1 11 48 4" !Ii 191 6 9 2 73 14 -12· 0 66 15 It·
-12 57 33 39"" -6 147 9 9 .., 162 8 6 3 339 6 It 2. 10 2,. -to·
.. 11 10 3 11 -1 -, 165 10 -1 9 lS5 it; -,. " 36 It, 18· 2 127 9 4)

-10 209 fi 2. -It 1..1 11 10 11 0 'UI -10· 5 141 8 -12 3 Z11 ., -III
-9 1& 4& <1 1 -3 SO 38 1S· H,I(= 13, 1 6 Its 50 23· ft Z,. 60 -32·
-8 7 0 114 .,,,, -2 88 13 28 "18 34 55 IS· ., 119 10 15 !Ii 11'1 <3 -3
-1 o 43 -46'" -1 litO 10 8 -17 165 lit -15 8 54 35 -15· 6 21t 48 ....6·
-6 200 6 "5 o 183 11 2 -16 1t8 58 "1· 9 119 16 -It ., 83 ZO -15·
-5 173 6 5 1 136 9 11 "15 88 1" 5 10 71 32 70· 8 ." 21 -12·
-1+ 2Z '+ ., Z 2 74 ti' 26·"1" 1t3 65 .. .,. 11 0 61 -9· 9 139 12 -3
.... 3 !) 8 11 38,q. 3 61 26 -15· ...13 29E 9 3 H,!Cm 13, S H,te. 13, !Ii
.... 210110 11 .. iZ2 12 o "12 o .... -6·-17 155 12 -1 -U; 35 15 -10·
-1 20 3 6 -1 5 121 13 2 -11 53 21 -U.·-16 26 5,. -2"'-15 -.6 68 -16·

o 312 6 1 6 65 31 -30·-10 ..7 ZEi 11""15 81 lit 12 -1'- 10ft 13 19
1. 76 14+ 2 ., 62 33 54· -9 318 6 ;} -lit 82 15 6.-13 160 9 -19
2 I) 3 12 9 H,J(llII 1Z, 8 -8 82 11 16 -13 278 ., -It -12 105 1" 19
3 71 11 13·-11 122 12 19 -7 259 ., o -12 ,.. 17 -14·-11 18 ..., -25'"

-"---l-1-"~·9~-1~--1~0-·~·"~5~~-2-·--6--"-4~3~1~·-2.-1~1--·-0-"1'---3-0""'-1-0~"i'~3S----5-·

5 U.1 11 -5 -9 56 56 -IS· -5 275 5 ., -10 4., 27 1· -9 2Z~ 9 -10
6 14 tJ 15 0 -8 115 12 19 -Ct ItO 25 13. -9 3ltS ., -4 -8 16' lit -,., 1c-9 50 ~141 -7 171 9 0 -3 394 1 2 -8 139 8 6 -1 168 ., -8
8 64 39 -91# -6 101 16 14 "'2 39 30 24. -? 2'+1 G 1 -E 68 17 ..1·
9 75 2~ -7· -5 32 50 23· -1 65 12 23 -6 25 47 -9. -5 1'" 9 0

10 12 E 14 1 ...~ 104 13 2 0 29 41 20. -5 233 6 2 -It 146 e -7
Hl/I( $ 12, 6 -3 1 .. 1 10 2 1 391 1 0 -4 10., 8 9 -3 2Z4J E -6

"'15 ~ 0 61 3· "'2 103 110 .... 1 Z 55 18 10. -3 338 1 6 -2 82 31 -,.
""14 I} 5 11 23· -I 73 20 -8· 3 201 6 -., -2 Iti' 23 -12· -1 46 30 17·
-1310630 0'" 0 o 50 -1· 4 45 30 32. -1 69 13 9· o 106 10 -2
-12 138 12 "'1 1 91 15 7 5 236 10 -7 o 111 12 3 1 263 ., 1
-1'. Uf& 11 -t 2 99 Hi -1 6 o ..7 -38. 1 345 ., -9 2 105 13 1"
-10 . "'7' 53 26· 3 92 29 -4'" ., 218 II "3 2 41 47 20· 3 188 17 15

-9 aJ 22 ,.. .. 53 57 -2· 8 o ~o -3" 3 111 10 -3 4 61 20 13·
"'8 17 2 ., -10 5 11 55 -16· 9 51 ..5 -6" It 32 .... 13'" 5 1109 12 -3
-1 17 5 4} -5 HoK- 12, 9 10 4S 5" 20· 5 186 ., ., 6 109 13 0
"6 105 10 3 -8 28 54 -8· 11 187 11 5 6 108 11 22 7 159 12 11
-5 24 46 2'" -1 21 56 7· H,Ke 13, 2 ., 188 8 -It ,8 106 55 18·
-4 is 0 ., 0 "'6 65 29 "16·"18 o 53 -1%'" 8 2J S9 8'" 9 92 28 itS·
"';5 1'+"7 1. 0 1 "'5 14.. 11 12 "11 117 15 :5 <} 67 Z5 21· H,I(Wl 13. 6
-2 2~ 3 6 ., -4 103 17 2.2 "16 53 39 -24. 10 26 56 -29·.... 1 .. 56 36 -,..
-1 1Z 6 10 14 -3 58 62 1Z.-15 208 8 ·7 H.KG 13, % -13 56 70 Ito·

0 o 48 -6'" "'Z 52 16 28·"14 37 51 28·-16 95 15 <) -12 96 23 2·
1 15 J 8 <) -1 120 21 -3"13 32 4fi -25.-15 207 12 15 -11 1'4 9 2
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L. F-O B SG DEL l FOB SG DEL l Foa SG (lEL L FOB SG DEL l FOB SG DEL
-10 90 16 -12 -It 123 14 -3 -9 39 5CJ -18" -9 102 Z2 -ZO· 0 21" 7 1.

-9 [) «) 20 O· -3 112 lit 26 -8 Z43 E Z -8 1'7 C) 2 1 93 16 -9
-8 S 9 22 28" -Z 71 21 5· -7 24 41 13· -7 0 .... -8· 2 11 Itl 5"
.... 7 lit 2 12 -6 H.I(II 14. 0 -6 265 6 -, -6 202 8 -13 3 o 61 -33·
-6 180 7 8 -16 50 55 "Z2· -s lZ3 ., ., -5 170 6 10 Ie lOt) 32 -U.·
-5 lit 5 9 -10 -14 256 ., -12 -4 392 9 -., -Ct 218 6 3 5 123 12 2.,. ., 0 16 3"-12 31 45 ... -3 82 15 -tl -3 30 ..5 -Z..• 6 85 38 -39·
-3 111 11 16 -10 299 7 3 -2 31 Itl 18" -2 37 43 6· H.K~ lit ., .,
-2 10 8 11 -10 -8 188 7 -10 -1 52 19 29" -1 1t6 30 -3·-12 111 15 -10
-1 203 7 ...... -6 237 6 -7 o 2CJ3 E It 0 290 7 -3 -11 115 14 -6

0 119 11 8 ... 419 8 9 1 92 10 10 1 82 23 -17"-1tl 18 19 2Z"
1 13 60 -ItO" -2 36 39 26· 2 188 9 -1 2 65 Zl -zn" -9 36 51 11'"
2 ~ 0 16 25 o 357 6 -3 3 45 50 3.. • 3 25 50 17. -8 118 13 -8
3 187 I) 8 Z 181 6 -7 4 217 ., 0 .. 1.. 9 9 1 -7 146 10 -Z
4 11 0 16 -22 It 232 7 0 S S9 22 28" 5 99 14 0 -6 132 12 15
5 118 13 -12 6 206 9 3 6 177 8 -f 6 176 9 -6 -5 ..6 1t9 -2·
6 o 54 -284 8 0 58 -54· 7 o 51 -Z· ., 11. 59 Z· -4 64 2.. -12"
7 .36 60 -28" 10 195 11 18 8 46 53 -6'" 8 94 32 ..6. -3 139 9 20

H,K f!l 13., 7 H,Ks lie., I 9 63 31 16'" iI.l<. 14. S -2 151 16 6
-13 10:5 23 -16·-17 33 S2 ... 10 166 11 6 -IS 14 68 -52'" -1 85 17 -11·
"'12 110 14 10 "'16 221 1 -4 H.,Ks I'.. 3 -1_ 58 30 28'" 0 66 23 25·
"'11 &1 z,. It4· ... 15 0 52 -6· ...17 32 55 ..25·-13 70 1t3 -3· 1 15 21e 8·
"'10 88 16 5· ... 14 35 46 28"-16 188 4) -5 -12 165 9 -15 2 UIS 15 -15
-9 1& 5 8 19 "'13 17 59 -32· ... 15 13 511 .. 17· ...11 126 10 4 3 113 16 "3
-8 1~ e q o "'12 326 1 -1 "'11e 59 23 .0"'-10 54 27 -1· It 111 18 21
-7 94 1". -8 -11 0 4g -38·-13 80 29 13'" -9 Z8 51 -1" H.K'* tit ., 8
"'0 o 49 ... 21· ... 10 131 8 12 -12 239 8 0 -8 211 7 2 -9 140 12 8
-5 132 10 9 "9 77 13 "3 "'11 76 15 2" ...., 131 8 -3 -8 93 17 It·
... It 15 0 <} "'1 -8 310 7 -9 -10 125 9 15 "6 185 7 1 -7 0 6«' -2P"
-3 1$ 0 9 -2 -1 le3 29 31· -9 30 1t3 5· -5 81 20 4. -6 6S 66 -23'"

~"'2·101·12 .. 8· .....6 3"0··1· .. 11 ... 8 288 . -6 ....9_~..~U.5~9 2 -5 135 15 0
-1 16 48 3· -5 70 17 -3" -7 140 8 -12 -3 130 12 -It -4 126 12 15

o 113 11 14 -It 129 9 1 -6 315 fi -20 -2 263 9 -3 -3 ~2 51 -3""
1 1& 1. <} 1I -3 34 39 25. -5 1t2 4., -27" -1 89 13 "lit -2 o 59 -10·
2 11 8 16 12 -2 418 8 -6 -It 156 ., "1 0 92 1.. 5 -1 91 16 -3
3 It? 64 -10· -I 66 20 -.,. -3 S4 19 -8· 1 16 28 -8" 0 112 22 O·
'+ &9 23 38· 0 102 <3 8 -2 361 8 -2 2 189 8 -18 1 90 22 5·
5 ~ 5 17 7 1 29 42 14· -1 129 ~ 0 3 115 13 -2 H.K~ 15. 0
6 I} 0 25 -3!P" 2 303 6 "'9 0 112 9 -2 .. 125 12 -2 -11 ZOfJ 11 7

H,Ke 13, 8 3 32 It" 23'" 1 .25 ..5 -Itl" 5 37 51 11"'''15 60 26 2S·
-UI U5 110 -5 It 140 1" -15 2 249 6 6 6 63 1t2 -12.-13 24J7 7 -1
-9 ., 2 22 29'" 5 9 46 ,." 3 49 32 -15" ., 66 29 ...22·... 11 120 CJ ...,
""8 (;., 28 30· 6 146 21 6 It 119 11-1S tl.KIII 1,., 6 -9 280 7 8
-7 11 2 13 12 ., 43 59 9· 5 0 68 -17"-13 115 12 21 -7 326 6 -3
"'0 12 (5 13 -29 8 203 10 -5 6 123 12 11 "12 51 1t7 32. -5 100 10 .. 11
-5 61 30 -7· 9 53 53 it6· 7 84 17 O·-U. "0 41 10'" -3 it15 e -11
-4 !) 1 41 16· 10 9 6.. 5" I) 176 10 10 -10 li6 9 8 -1 123 <3 -1
"'3 S 8 61 13" H,K= 110, 2 9 27 63 1. -9 129 12 -12 1 Z62 ., -8
-2 141 43 15 -11 103 51 22· H.Ks I,.., .. -8 127 10 -7 3 231 6 1
-1 11 2 23. "'2·-16 80 19 6·"16 90 17 0" ..7 ItO 51 33· 5 1'0 12 It

0 10 0 14 10 -15 o 4c.i "'27"'''15 51 S9 ...9. -6 127 10 -9 ., 19t <} 8
1 Z 8 53 -3· ... 1.. 254 <} 1 -1,. 213 ., 0 -5 116 11 -7 9 2,. 56 -5·
2 It 5 59 -8·-13 100 45 29"-13 33 Sit -29(1 -ft 1911 ., 2 H.te- 15., 1
3 'lit 17 11 "'12 36 45 5·-12 19 ..., 3· -3 79 16 -5·-17 95 18 39·

H,K III 13, 9 -11 ..2 ,.4 -9·"11 54 28 6· -2 1t6 1+., 3Z·-1E 51 57 IS·
-5 69 27 11"'-10 278 6 -9 -10 2..1 ., -14 -1 73 19 -22.·15 236 9 0
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L F() B SG DEL L Foe SG DEL L FOB SG eEL L F09 SG DEI. l F09 SG DEL
-11+ 7 52 ~7·-11 268 7 3 -3 0 52 -18· 2 234 7 0 -13 10 36 O·
-13 $ 0 29 19·-10 73 17 -9· -2 98 13 8 4 182 1,. -1 -12 106 16 5
-12 21 53 5· -g 220 6 1 -1 229 ., 11 6 58 38 -2.·-11 11 It., -5·
-11 29 E 7 2 -8 57 23 32· o 121 11 3 HelC- 16, 1 -1' 18,. 9 -8
-10 .. 3 ,.,. 7· -7 185 '9 2 1 111 11 29 -16 25 53 -1. -9 90 13 -3

"'9 1~ 8 6 3 -6 99 10 6 2 Itlt 6J to·-15 42 60 37. -8 2lt3 ., -7
-8 .. 9 21t 29. -5 283 6 -.. 3 1..1 10 8 -lit 238 9 6 -1 31 1t6 22'"
-7 285 8 -2 -.. 0 ..5 -35· 4 111 11 2 -13 21 54 -g. -6 112 19 3
-6 &J 20 3· -3 112 59 32" 5 13,. Hi 3 -12 157 17 0 -5 136 43 0
""5 3$ e 7 -7 -2 .... 3a -6· 6 o 56 -16·-11 57 24 29· -4 259 E 0
-4 Z 5 50 21" -1 313 7 3 HeK- 15 e 6 -1' 210 6 -2 ....3 59 65 9·
-J o 1+6 -8· 0 81 22 -13.-12 100 22 It· -g 29 46 19· -2 84 19 16·
-2 o 55 -17· 1 121 10 1 -11 19 Sit -51. -8 252 6 10 -1 '1 65 -3·
-1 3ltZ ., 0 2 o 47 -28·-10 58 3. 101. -7 25 .... 11· a 218 ., -5

0 r 1 22 13· J 156 8 2 -9 132 13 .. -6 97 12 4 1 79 28 -11·
1 231 ., 19 .. 86 18 8· -8 121 13 1 -5 1t7 50 2· 2 121t lit -,
2 It 1 47 35· 5 154 9 It -7 161t 8 11 -4 300 6 -1 3 31 49 9·
J 160 9 -8 () 3,. 51 26'" -6 29 56 -12. -3 68 15 21· ,. 99 18 -11.. 73 31 31· 7 75 22 25· -5 16 28 9. -2 o -"5 -lg· 5 21 51t ....31·
5 172 8 12 8 59 67 11· -4 150 9 12 -1 34 ..5 23· (; 152 11 ..
6 29 53 27· H.I(SI 15. .. -3 Ilt2 9 -6 0 281 ' 8 0 ~ H.I<t11 16. ft
1 &4 31 "'18"-15 53 43 15. -2 97 16 -2 1 19 64 -19·-1" 20 64 -7·
6 o 11 -2"""-14 29 53 -3" -1 o 50 -41t· 2 130 11 -23 -13 69 22 29""
9 1& 8 12 3 -13 221 11 -14 0 63 24 to· 3 ItO ..9 22.-12 177 q -16
H.Ku 15, 2 -12 102 13 -5 1 155 10 2 It 133 10 -1 -11 10.. 16 16

-16 S 8 32 31"'-11 91 14 -11 2 119 18 -2 5 98 12 89 -10 139 9 -5
-15 S 9 28 26·-10 50 29 31· 3 16 3" -1· 6 185 10 -e -<) 0 1t8 -e·
-14 31t 48 14. -9 185 7 -3 .. o 66 -,. 7 ,.6 62 33. -II llt6 CJ -9
-13 18 1. ., 5 -8 106 11 -1.. H,I<- 15, 7 HelC- 16. 2 -1 1.... 8 5
-12 54 27 -19" -7 270 6 3 -10 116 1.. -6-16 220 9 8 -6 211 ., 2
-11 11Z 10 -15 -6 41 52 16" -9 108 l2 11·-15 58 31 15" -5 21 58 -,,,

. . "'10~l--5~~7-------2-6" - 5~1-1~2~1-J~··..~...~..-~8~·62~4·7--· E·O.-14~· 6-3~2&-------1-8·---It- 1-0-5-8-----1-1-·
"'9 281 6 3 -It 120 9 -10 -7 53 55 -23·-13 37 73 -22. -3 121 11 It
"8 ~ 0 11 ,. -3 241 , 6 1" -6 119 12 7 -12 2.. 2 7 2 -2 234 7 -1
-1 l8,. ., -5 -2 101 12 8 -5 115 20 -5 -11 35 48 15. -1 120 10 16
"6 It 5 41 ... -1 50 58 -18· -4 60 29 -5··10 219 6 11 0 66 21 -5·
-5 ~ 6 10 3 0 104 11 1 -3 o 54 -1... -9 itS 51 22· 1 56 60 27·
...,. GO 11 3"" 1 216 ., -2 -2 11 21t -27. -8 196 8 -3 2 139 13 It
.. 3 31' S 8 '+ 2 85 17 -3· -1 117 18 -13 -7 113 10 110 3 6,. 35 -22·
-2 58 20 3" 3 118 15 -6 o 110 16 12 -6 315 6 -8 It 1.. 0 11 -2
"'1 I} 6 12 1 '+ 41 49 39" 1 61 E3 12· -5 o 45 -19'" 5 39 59 35·

0 &1 18 -5· 5 97 16 4 2 o 6le -22· - .. 7.. 1" 31· Mel(. 16, ,
1 253 8 -9 6 61 32 -20· H.K: 15, 8 -3 .... .... -8""-13 109 18 18
2 7,. 16 2· 7 1.... 14 3 -5 ..8 56 11. -2 21t 7 7 -It -12 18 56 -31· ,

3 1$1 9 -It H,I<:: 15. 5 -It 92 28 -25. -1 99 11 -It -11 33 51 2.. •.. It <3 61 38""14 100 16 14 -3 93 18 -1· 0 99 13 13 -10136 11 -8
5 r <) 20 -1"·-13 17 52 -9· H.K- 16. 0 1 o ..e -It" -q 110 12 3
6 , 59 29 -1·-12 41 56 18·-16 236 8 3 2 20 .. 8 -3 -8 175 8 3
7164 15 -2 -11 HiS 9 -8 -1" 52 53 15· 3 16 ..9 -16"" -7 3,. ..9 1·
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