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Preparation and Crystal Structure of the Mixed-Valence [Yb(III,II)] 
Tetranuclear Complex, (Me5c5 )6Yb4(~-F)4. 

* Carol J. Burns, David J. Berg, and Richard A. Andersen 

Chemistry Department and Material and Molecular Research Division of 
Lawrence Berkeley Laboratory, University of California, 

Berkeley, California 94720, U.S.A. 

*Address all correspondence to this author at Chemistry Department, University 
of California, Berkeley 

Silver fluoride and (Me5c5 )2Yb in toluene give the novel, tetranuclear, mixed­
valence complex (Me5c5 ) 6 Yo4 {~-F) 4 as shown by single crystal X-ray crystal­
lography. 
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Binary transition-metal fluorides form a wide range of interesting solid 

state structures. 1 It is generally observed that those compounds in oxidation 

state less than six form M-F-M bridge bonds. These bridge bonds have been 

likened to the bridge bonding in metal alkyls with the important difference 

that a bridging methyl group has one a-orbital and an electron for bonding and 

fluorine has two a-orbitals, two n-orbitals and seven electrons for 

bonding. 2 With this analogy in mind we decided to try to prepare (Me5c5 )2YbF 

since {Me5c5 )2LuMe is a molecule which has a terminal methyl group and a 

methyl group that bridges the two lanthanide centers in a_near-linear fashion, 

the Lu-C(Me)-Lu angle being 170(4) 0
, and the ytterbium methyl is thought to 

have a similar structure, (Me5c5 ) 4 Yb2 (Me){~-Me).3. The pentamethylcyclo­

pentad ieny 1 ligand is crutial-for-g-i-v-ing--the-unusual-bd-dging~methy-1-s ince 

{C5H5 )4:b2 {~-Me) 2 has tw~ normal bridge bonds in which the Yb-C(Me)-Yb angle 

is 86.5(5) 0
•
4 

We have used silver (I) salts to oxidize (Me5c5 )2Yb(L) t0 

(Me5c5 >2Yb(L)(X), where L is a Lewis base5 and others have used silver (II) 

salts to oxidize Cp2Yb(L) 2 .6 Hence reaction of base-free (Me5c5 )2Yb7 with AgF 

in hydrocarbons was a rational synthetic route to the target molecule. 

Stirring (Me5c5 )2Yb(0.30g) with one or up to four molar equivalents of 

AgF in toluene for 8h yielded a brown solution and silver metal. Crystal-

lization of the brown solution yielded brown blocks and red needles. The 

brown blocks, the identity of which is currently under study, may be converted 

to the red needles (total yield, 0.08g) by heating in toluene. The red 

needles do not melt to 350°C, do not give an understandable mass spectrum, and 

are not soluble enough in aromatic solvents to give a satisfactory 1HNMR 

spectrum and were shown by single crystal X-ray crystallography to be the 
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M=1763.96, monoclinic, space group c21c, a=26.805(3), b=10.285(1), 

c=24.621(2)A, 6=104.53(1) 0
1 U=6570(2)A3, Dc=1.78g cm-3, Mo-Ka radiation, 

R=0.71073A, ~(Mo-Ka)=59.7cm- 1 . The structure was solved by a combination of 

Patterson and Fourier methods and refined using 3305 unique reflections 

[Fo2>3a(Fo2)] measured on a CAD4 diffractometer (29 max 45°). An analytical 

absorption correction was applied to the data, all non-hydrogen at.oms were 

refined anisotropically and the hydrogen atoms on the Me5c5-rings on Yb(1) 

were located, included in the structure factor calculations with isotropic 

thermal parameters but were not refined. The hydrogen atoms on the Me5c5-ring 

on Yb(2) were not located. The current R value is 0.027 for 329 variables.* 

An ORTEP diagram is shown in the Figure. 

The structure consists of two trivalent ytterbium fragments, (Me5c5 )2YbF, 

and two divalent ytterbium fragments, (Me5c5)YbF, co~nected by way of near­

linear bridging fluorides, Yb(2)F(2)Yb(1)=160.0(2) 0 and 

Yb(2)F(1)Yb(1)=157.3(2) 0
• The molecule has idealized c2h symmetry, the 

inversion centre being located in the centre of the Yb4F4 ring. The eight­

membered Yb4F4 ring is non-planar, the dihedral angle formed by intersection 

of the plane defined by F(1)F(1')F(2)F(2') and Yb(2)F(1)F(2) is 104°. In 

addition Yb(1) and Yb(1') are out of the plane defined by F(1)F(1' )F(2)F(2') 

by -0.63A and +0.63A, respectively, and Yb(2) and Yb(2') are out of this plane 

by +1.34A and -1.34A, respectively. 

The coordination of Yb(2) is distorted tetrahedral, defining the Me5c5 

ring centroid as occupying one coordination site. The averaged Me5c5 ring 

centroid-Yb(2)-Me5c5 ring centroid angle is 138.4°, the averaged Me5c5 ring 

centroid-Yb(2)-F angle is 104.3° and the F(2)-Yb(2)-F(1) angle is 91.9°. The 

coordination of Yb(1) is near-trigonal planar, the averaged Me5c5 ring 

centroid-Yb-F angle is 127.1° and the F(2)-Yb( 1)-F91)- angle is 105.9(1). 0 
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Alternatively, the two (Me5c5 )2Yb(2)F2 tetrahedra and the two (Me5c5)Yb(1)F2 

trigonal planar units are fused so that they share common vertices. The four 

fluoride atoms are at the corners of a rectangle with F(1)F(1') and F(2)F(2') 

being 3.061(5) and 3.5~~(5)A, respectively, and F(l)F(2)F(1') and 

F(2)F(1)F(2') being 90.20(5) and 89.88(5) 0
, respectively. 

The average oxidation state of the ytterbium atoms in the tetranuclear 

complex is 2.5. The Yb(2) atoms are most reasonably described as being 

trivalent with a coordination number of eight, defining a Me5c5-group as 

occupying three coordination sites, and the Yb(1) atoms being divalent with 

coordination number five since the radius of Yb(III) in eight coordination is 

nearly the same as that of Yb(II) in five coordination. 8 Thus the averaged 

Yb(2)-C and Yb(1)-C distances are 2.62+0.02A and 2.65+0.02A, respectively, and 

the averaged Yb(2)-F and Yb(1)-F distances are 2.129+0.002A and 2.220+0.001A, 

respectively. Not surprisingly, Yb(1}, in an attempt to increase its 

coordination number, has two close Yb ... C(17,18) contact distances of 

3, 12~(7)A and 3.232(7}A, respectively. All other intra- and inter- molecular 

contacts are >3.6A. 

Variable temperature magnetic susceptibility studies are consistent with 

the Yb(II,III) mixed-valence formulation with non-interacting spins, i.e., a 

class I or trapped-valence complex.9 Powdered samples follow Curie-Weiss 

behavior and the shape of the plot of x;1 vs. T(K) is as expected for isolated 

Yb(III) paramagnets, ~ 8=3.67 [per Yb(III)] and 8=-3K from 7-35K and ~ 8 =4.95 

and 8=-37K from 80-280K at a field strength of 5Kgauss. The magnetic 

susceptibility is highly anisotropic since measurement of Xm on randomly 

orientated crystals gives ~8 =3.87 [per Yb(III)] and 8=-2K from 7-30K and 

~ 8 =6.06 and 8=-64K from 80-200K. The anisotropy in the magnetic moment is not 

unusual in lanthanide magnetism. 10 
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Figure Caption. The averaged Yb(2)-Me5c5 ring centroid and the Yb(1)-Me5c5 
ring centroid distances are 2.33A and 2.39A, respectively. 
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Table I. Crystal Data (250C) for- [ (Ne

5
C

5
)

3
Ybl 2 J

2
<PhMe>

2 

Space Group 

a' A 

b' A 

C I A 

o:, deg 

~~ deg 

1, deg 

v, AJ 

z 

fw 

d (calc.>, g/cmJ 

ll (calc.>, 1/cm 

size, mm 

radiation 

monochr-omator 

scan range, type 

scan speed, deg/min 

scan width, deg 

reflections collected 

unique reflections 

reflections, Fo2>3d(Fo2) 

R, !. 

R I 'l. w 

GOF 

g 

C2/c 

26.805(3) 

10.285(1) 

24.621(2) 

90 

104.530(9) 

90 

6570(2) 

4 

1763.96 

1. 78 

59.7 

0.12 X 0.24 X 0.30 

MoKo: (A = 0.71073A> 

highly oriented graphite 

0.69-6.7, variable 

Ae = 0.55 + 0.35 tane 

4690; ::th, +k, +1 

4287 

3305 

0.0272 

0.0356 

1. 58 

-8 
3.07 X 10 



largest AI~ in final 
least squares cycle 

9.71 
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Intensity Standards: 3, 7, -3; 0, 0, 12; 12, 0, 2: measured every 
two hours of x-ray exposure time. Over the period of data 
collection 2.4 I. decay in intensity was observed. A linear decay 
correction was applied to the raw data. 

Orientation Standards: 3 reflections were checked after every 250 
measurements. Crystal orientation was redetermined if any of the 
reflections were offset from their predicted positions by more 
than 0.1o. No reorientation was required during data collection. 
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Red needles of the compound were grown by slow cooling of a 

hot toluene solution to room temperature. A large needle was 

cleaved, yielding a fragment of approximate dimensions 0.12 mm x 

0.24 mm x 0.30 mm suitable for diffraction. This fragment was 

lodged in a 0.3 mm thin walled quartz capillary in a 

nitrogen-filled drybox 1 and the capillary was flame sealed. 

Precession photographs indicated monoclinic Laue symmetry, 

and yielded preliminary cell dimensions. 

The crystal was transferred to an Enraf-Nonius automated 

diffractometer! and centered in the beam. Automatic peak 

indexing procedures yielded the same unit cell as the precession 

photographs and confirmed the Laue symmetry. Examination of the 

hOI and hll zones showed the following systematic absences: hOI; 

1 = 2n+1, hkl; h + k = 2n + 1 1 consistent with both space groups 

Cc and C2/c. Selection of the space group C2/c for data 

refinement wa~ proven correct by successful convergence of the 

solution. Accurate cell parameters and the orientation matrix 

were determined by a least-squares fit to the setting angles of 

the unresolved MoK~ components of 24 symmetry related reflections 

with 2B between 28 and 29DC, The results are given in Table (!) 

along with the parameters used for data collection. 

The 4690 raw data were converted to structure factor 

amplitudes and their esd's by correcting for scan speed, 

back~round, and Lorentz-polarization effects.2 ~ Analysis of the 

azimuthal scan datas showed a variation of I . /I of 0.559 in m1n max 
the average relative intensity curve. An analytical absorption 

correction was applied to the data using the dimensions of the 

indexed faces of the crystal and a 12 x 12 x 6 Gaussian grid of 

internal points.3 The maximum and minimum transmission factors 

were 0.549 and 0.268, respectively. 

The unique set of 4287 data was used to solve and refine the 

structure. The ytterbium atoms were located through the use of a 

three-dimensional Patterson map. The remaining non-hydrogen 
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atoms were located through the use of standard Fourier 

techniques. 

During the course of the refinement, the difference Fourier 

map indicated the presence of one disordered molecule of toluene 

per asymmetric unit. The toluene was placed and refined 

isotropically as two half-occupancy molecules related by the 

two-fold axis. The C-C-C angles were constrained to be 120°, the 

C . -C . bond lengths to be 1.40A, and the C . -CM length to r1ng r1ng r1ng e 
be 1.50A during least-squares refinement. The ring carbons were 

furthermore constrained to have the same isotropic thermal 

parameter. The three largest peaks in the final difference 

Fourier map were all around the disordered ring, indicating that 

there may have been another disordered position, but no other 

ring model could be fitted successfully. 

The hydrogen atoms on the pentamethylcyclopentadienyl rings 

on Yb<ll were located. These atoms were placed and included in 

the structure factor calculations with isotropic thermal 

parameters, but were not refined. 

The final residuals for 329 variables refined against the 

3305 data for which Fo2)3d(Fo21 were R = 0.0272, wR = 0.0356, and 

GOF = 1.58. The R value for all 4287 data was 0.0508. 

The quantity minimized by the least-squares program was 

rw( !Fo I - IF I )2, where w is the weight of a given observation. 
c 

The p-factor6 1 used to reduce the weight of intense reflections, 

was set to 0.03 throughout the refinement. The analytical forms 

for the scattering factor tables for the neutral atoms7 were used 

and all non-hydrogen scattering factors were corrected for both 

the real and imaginary components of anomalous dispersion.s 

Inspection of the residuals ordered in ranges of sinal\, 

IFo I, and parity and value of the individual indexes showed no 

unusual features or trends. There was evidence of secondary 

extinction in the low-angle, high-intensity data, and a secondary 

extinction correction was applied to the data9, The secondary 

extinction coefficient was refined in the least-squares 

calculations to a value of 3.07 x 10-8 . 
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The largest peak in the final difference Fourier map had an 

electron density of 0.837 e- 1
/13. and was associated with the 

disordered toluene molecule. 

1.) Instrumentation at the University of California 

Chemistry Department X-ray Crystallographic Facility <CHEXRAY> 

consists of two Enraf-Nonius CAD-4 diffractometers, one 

controlled by a DEC PDP 8/a with an RK05 disk and the other by a 

DEC PDP 8/e with a RL01 disk. Both use Enraf-Nonius software as 

described in the CAD-4 Operation Manual, Enraf-Nonius, Delft, 

Nov. 1977, updated Jan. 1980. 

2.) All calculation were performed on a PDP 11/60 equipped 

with 128 kilowords of memory, twin RK07 28 MByte disk drives, 

Versatec printer/plotter and TU10 tape drive using 

locally-modified Nonius-SDP3 software operating under RSX-11M. 

3.) Structure Determination Package User's Juide, 1982, B. 

A. Frenz and Associates, College Station, TX 77840. 

4.) The data reduction formulae are: 

Fo2 = !!!. < C - 2B) 
Lp 

Fo = -1 Fo2 

where c is the total count in the scan, B 

background counts, (&) the scan speed used 

sin 2e ( 1 + cos22e 
l m 

= 

a'o<Fo2) 

a'o <F) = 

the sum 

=!!!. <C+4B> 112 
Lp 

a'g(Fg2) 
2Fo 

of the two 

in deg/min, and 

) 

Lp 1 + cos22Et - sin22€t 
m 

.. 
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is the correction for Lorentz and polarization effects for a 

reflection with scattering angle 2r and radiation monochromatized 

with a 50X perfect single crystal monochrometer with scattering 

angle 2r • 
m 

5.) Reflections used for azimuthal scans were located near x 

= 900 and the intensities were measured at 100 increments of 

rotation of the crystal about the diffraction vector. 

6. i 

r II F I - IF I I 
0 c R = 

GOF = 

tiF I 
0 

tw < I F I - IF I l 2 
0 c 

<n - n ) 
0 v 

wR = 

112 

tw < IF I - IF I ) 2 
0 c 
I:W F 2 

0 

112 

where n is the number of observations, n the number of variable 
0 v 

parameters, and the weights w were given by: 

w = 
4F 2 

0 

0'2 ( F 2 ) I 
0 

0'2 ( F 2 l = 
0 

o-2(F 2) + <pF2l2 
0 0 

where p is the factor used to lower the weight of intense 

reflections. 

7.1 D. T. Cromer, J. T. Waber, "International Tables for 

X-ray Crystallography,• Vol. IV, The Kynoch Press, Birmingham, 

England, 1974, Table 2.2B. 

8.1 0. T. Cromer, ibid., Table 2.3.1. 

9.) Zachariesen, W. H., Acta Cryst., 1963 1 !...Q_, 1139. 



Intramolecular Distances 

A"TOM I A"TOH 2 DISTANCE 
VIII F I 2.22113) 
VIII f2 2.21913) 

VBI C1 2.68CI 1.81 
VBI C2 2.63719) 
VBI C3 2.65317) 
VBI cc 2.63117) 
VBI cs 2.66718) 
VBI CPl 2.386 

VB2 fl 2.132131 
YB2 F2 2. 12613) 

YB2 Cll 2.63.816) 
YB2 Cl2 2.62916) 
YB2 Cl3 2.63116) 
YB2 cu 2.63916) 
YB2 CIS 2.66916) 
YB2 C21 2.58.917) 
YB2 C22 2.57.91 7l 
Y82 C23 2.68'117) 
YB2 C24 2.611171 
YB2 czs 2.612161 
YB2 CP2 2.357 
YB2 CP3 2.311 

C1 C2 1. C.961 2.1J) 
C2 C3 l.318(U) 
C3 C4 l. 36CI 11 l 
cc cs l. 365112) ..... 
cs C1 1.3711 '8) 0\ 

C1 C6 l.CtJ117l 
C2 C7 1.5.1Jll16) 
C3 C8 l.SHI13l 
cc C9 1.5631 13) 
cs CIS 1.612116) 

c 11 C12 l. C.9.81 9) 
Cl2 C13 1 • 398'1 9) 
Cl3 cu l.C8'71 9 l 
Cl4 CIS 1 • 4.92 I IS I 
Cl& Cll 1.38819) 
Cll Cl6 l. 5.891 18') 
Cl2 Cl7 1.51418) 
Cl3 Cl8 l. C931 9 l 
C14 Cl9 1.58'219) 
CIS C2.1J 1.51111.8) 

C2l C22 1. 38.81 1.1JI 
C22 C23 I. 3721 1.81 
C23 CZ4 l.C.9.81 1.8) 
C24 C26 1.39311.8) 
C2S CZI 1.4.9SI1ll 
C21 C26 I • 5.92 I 11 l 
C22 C27 l.S28'1 121 
C23 C28 1.529111) 
C24 C29 1.4971 18'1 
C25 C38' I.U9111l 

·-
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Intramolecular Angles 

ATOM 1 ATOM 2 ATOM 3 ANGLE 
fl VBI F2 1.85.951141 
F 1 VB2 F2 91.941141 
VB1 Fl VB2 157.291181 
VB1 F2 VB2 159.95( 181 

F1 VBI CPl 129.15 
F2 VBI CPl 124.88 
F 1 VB2 CP2 1.83. 72 
Fl VB2 CP3 1.84 • .8.8 
F2 VB2 CP2 1.83.98 
f2 VB2 CP3 185.44 
CP2 VB2 CP3 -138.4.8 

cs Cl C2 1.84.7191 
Cl C2 C3 1.89.51121 
C2 C3 C4 1.89.111.81 
C3 C4 cs 1.87.119 I 
C4 cs Cl 189.51111 
C2 Cl C6 137.71241 
cs Cl C6 117 • .81231 
C3 C2 C7 138.1 I 191 
Cl C2 C7 111.71191 
C4 C3 C8 125.31121 
C2 C3 C8 125.51 131 
cs C4 C9 - 128.91 121 
C3 C4 C9 123.61 Ill 
Cl cs CIS 133.SC 151 
C4 cs c:s 1!6.71141 

CIS c 11 Cl2 1.88.9161 1-' 

Cll Cl2 Cl3 187.SI61 -..,J 

Cl2 Cl3 Cl4 188.3161 
Cl3 Cl4 CIS 1.87.6161 
cu CIS Cll 187.6161 
Cl2 Cll Cl6 124.9171 
CIS Cll Cl6 126 • .8171 
C13 Cl2 Cl7 126.3171 
Cll Cl2 Cl7 126 • .8161 
Cl4 Cl3 Cl8 12S.9171 
Cl2 Cl3 Cl8 125.8161 
CIS Cl4 Cl9 125.9171 
Cl3 Cl4 Cl9 126.3171 
Cll CIS C2.8 126.4171 
C14 CIS C2.8 124.9171 

C25 C21 C22 1.87.6161 
C21 C22 - C23 1.89.6171 
C22 C23 C24 187.2171 
C23 C24 C25 188.5161 
C24 C25 C21 1.87 .Be 61 
C22 C21 C26 124.211.81 
C25 C21 C26 127.9191 
C23 C22 C27 12S.2C91 
C21 C22 C27 124.8191 
CH C23 C28 126.5181 
C22 C23 C28 125.3191 
C2S C24 C29 125.7191 
C23 C24 C29 124.9181 
C21 C25 C3.8 124.3191 
C24 C25 C3.8 128.6( 9 I 



Table of Positional Parameters and Thetr Esttmated Standard Deviations 
----------------------------------------------------------------------

.2 
Atom )( y z B< A ) 

- - -----
VBI 8.19.0'86( 1) 8.16551(3) 8.87565(1) 4.411(8) 
VB2 8.34782(1) 8 .18367( 3) 8.87363(1) 3.932(7) 
F1 8.2759(1) 8.1567(4) 8.8896(2) 5.4(1) 
F2 8.1613(2) 8.2582(4) -8.8876(2) 5.4(1) 
Cl 8'.174114) B.l1B<2> 8'.1761(4) 14. 3( 4) 
C2 8'.1376(4) 8.284(1) 8.15.0'9(4) 18.5(3) 
C3 8.1B38(3) 8.1521<9) 8. 1B81< 4 l 7 • .0'(2) 
C4 8.1177(3) 4.826519) 8.1.0'16(4) 6.6(2) 
C5 8. 1681( 3) 8.8.0'.0'(1) 8.1442(4) 9.5(3) 
C6 8.2158(5) 8.896<2> 8.2277(6) 28 • .0'(9) 
C7 8. 1439<7 > 8.328( 1) 8.1844(5) 24.9(5) 
CB 8 • .0'548(4) 8.219(2) 8.8737(6) 15.9(4) 
C9 8 .B851( 5) -8.869<1> 8'.857.0'<6> 14.5(4) 
C18 8'.1796(5) -8.148( 1) 8. 1587( 6 > 17.6(4) 
C11 B. 32BB< 3) -8'.1422(7) 8' • .0'667(3) 5.1(2) ~ 
C12 8.2855(3) -8 • .0'8.0'1< 7) 8 • .0'221< 3 > 4.4(2) ex:> 
C13 8'.3131(3) -8.8414<8) -8.8159(3) 4.8(2) 
C14 8.3648(3) -8.8791(7) 8.8852<4> 5.4(2) 
C15 .0'.3684(3) -8'.1444(7) 8.8'568(4) 5.3(2) 
C16 8.3852(4) -8.2.0'59(9) 8.1157(4) 7.6(3) 
C17 8.2278(3) -8.8677<8> B .Bl44< 4) 5.9(2) 
CIS 8.2912(4) 8 • .0'244( 8) -B.87/?J8(4) 6.6(2) 
C19 8.4/876(4) -8.8621<9) -/8 • .0'235(4) 7.5(3) 
C28 .0'.414.0'(4) -8.2247(9) 8 • .0'865(4) 7.7(3) 
C21 8.3826(3) 8.2866(8) 8.1448(4) 6.3(2) 
C22 /8.3798(3) .0'.1771<9) /8.1763(4) 6.2(2) 
C23 .0'.416.0'(3) 8.8883(8) /8.1695(4) 5.8(2) 
C24 /8.4421<3) 8.1431(8) 8.1325(4) 5.8(2) 
C25 /8.4219(3) 8.2663(8) /8.1172(4) 6 • .0'( 2) 
C26 .0'.3513(5) /8.488(1) 8.1453(6) 11.2(4) 
C27 .0'.3461(5) 8.164(2) /?J.2172(5) 12.2(4) 
C28 8'.4311(5) -.0' • .0'35(1) 8.2.0'46(5) 1.0'. 8( 4) 
C29 .0'.4897(4) .0' • .0'88(1) .0'. 12.0'.0'( 5) 11.7(4) 
C3.0' .0'.4388(5) .0'.363(1) .0' • .0'828(5) 11.2(4) 
C31 .0'.5.0'.0' .0'.3688(2) 8.25.0' 11.6(3)* 
C32 .0'.4635(1) .0'.4.0'34(2) 8. 28.0'1< 1 ) 11.6* 
C33 .0'.45148(8) 8.5366(4) .0'.2853( 1) 11. 6* 
C34 8.4793(2) .0'.6316(2) 8.2656(2) 11.6* 



t. •. 

Table of Positional Parameters and Their Estimated Standard Deviations (cont.) 

Atom 

C35 
C36 
C37 

X 

8. 5188.1H 9 > 
8.52798(6) 
8.5684(3) 

y 

8. 5958( 2 > 
8.4618(2) 
8.4234(3) 

z 
.2 

8(A > 

8.2389(1) 11.6* 
8.23158(9) 11.6* 
8.2826(4) 19(1)* 

• -- Atoms refined with Isotropic thermal parameters. 

Anlsotroplcally refined atoms are given In the form of the 
Isotropic equivalent thermal parameter defined as: 

2 2 2 
(4/3) • [a *8(1,1) + b *8(2,2> + c *8(3,3> + ab(cos gamma)*8(1,2> 

+ ac(cos beta>*B<1,3> + bc<cos·alphar*8<2,3>l 

~ 

...... 
\0 



Table of Postttonal Parameters and Thetr Esttmated Standard Devtattons (cont.) 

Atom 

H161 
H162 
H163 
H171 
H17Z 
H173 
H181 
H182 
H183 
H191 
H192 
H193 
H2.0'1 
H2.0'2 
H2.0'3 
H261 
H262 
H263 
H271 
H272 
H273 
H281 
H282 
H283 
H291 
H292 
H293 
H3.0'1 
H3!J2 
H3.0'3 
CP1 
CP2 
CP3 

X 

.0'.2959 

.0'.3335 

.0'.2766 

.0'.2.0'98 

.0'.22.0'.0' 

.0'.2149 

.0'.28.0'5 

.0'.2626 

.0'.3169 

.0'.41.0'.0' 

.0'.4.0'31 

.0'.44.0'6 

.0'.4125 

.0'.4463 

.0'.4162 

.0'.3684 

.0'.344.0' 

.0'.3182 

.0'.3625 
B. 3144 
8.3354 
.0'.4572 
llJ.4.0'21 
.0'.4445 
.0'.52.0'6 
8.4895 
llJ.4938 
.0'.4659 
.0'. 45.0'8 
.0'. 41.0'7 
B. 1387 
.0'.33.0'4 
.0'. 4.0'85 

y 

-.0'.2945 
-.0'.2.0'27 
-llJ.1617 
-.0' .1388 
-.0' • .0'599 

.0' • .0'114 
-.0' • .0'397 

.0' • .0'764 

.0' • .0'777 
-.0'.1339 

.0' • .0'157 
-.0' • .0'535 
-.0'.3.0'95 
-.0'.1851 
-.0'.2294 

.0'.4656 

.0'. 4514 

.0'.3856 

.0'. 1944 

.0'.214.0' 

.0' • .0'751 
-.0' • .0'136 
-.0' • .0'693 
-.0' • .0'985 

.0'.1128 
-.0' • .0'.0'79 

B .1128 
.0'. 4149 
.0'.321.0' 
.0'.4188 
.0'.8987 

-.0' • .0'974 
.0'. 1923 

** -- Atoms tncluded but not refined. 

z 

.0' .1.0'87 

.0'.1495 
B.l253 

-.0'.8.0'46 
.0',.0'5.0'8 

-.0' • .0'.0'59 
-.0' .1.0'.0'2 
-.0' • .0'696 
-.0' • .0'811 
-.0' • .0'472 
-.0' • .0'462 

.0' • .0'.0'36 
B.B71/li 
.0'~.0'822 
.0' .1252 
.0' .1747 
B.11B8 
.0'. 1535 
.0'.2534 
.0'.2.0'38 
llJ.22.0'1 
.0'.2384 
.0'.2157 
B.1846 
.0'.1478 
B .12.0'5 
B.B841 
B.1.0'4B 
.8' • .0'532 
.0' • .0'648 
.8'. 1362 
.0' • .8'268 
.0'. 1481 

.2 
8( A ) 

1.0'.8** 
18.8** 
1.8'./il** 
18 • .8'** 
18.8** 
1/il.lil** 
1.0'.8** 
18.8** 
18.8** 
1/il.8** 
1.0'.8** 
18./il** 
18 • .8'** 
18 • .0'** 
1.8'.8** 
15 • .8'** 
15 • .8'** 
15./il** 
15 • .8'** 
15.8** 
15 • .8'** 
15.8** 
15 • .8'** 
15.8** 
15.8** 
15 • .8'** 
15.8** 
15.8** 
15.8** 
15 • .8'** 

N 
0 
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Table of General Temperature Factor Expressions - 8's <Continued) 

Name 

CIS 

Cl6 

Cl7 

CIS 

Cl9 

C2B 

C21 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C3B 

8(1,1) 

5.2(4) 

9.2(5) 

4.2(3) 

8.1(5) 

7.5(4) 

8./1(5) 

5.6(4) 

4.3(3) 

5.6(4) 

3.5(3) 

5.6(4) 

9. 8<7) 

8.9(7) 

13.4(9) 

4.4(4) 

11./1(7) 

812,2) 

4./1(3) 

5.7(4) 

5.5(4) 

5./1(4) 

6.8(5) 

5.4(4) 

4.2(3) 

9./1(5) 

5.5(4) 

7.3(5) 

5.8(4) 

7.8(6) 

2/1( I ) 

8.6(6) 

19( I ) 

12.2(7) 

8(3,3) 

6.7(4) 

8.5(5) 

8.1(5) 

6./1(5) 

9.3(5) 

9.1(6) 

7.1(5) 

5.2(4) 

5.3(4) 

6.6(4) 

6./1(4) 

12.6(8) 

7.9(6) 

7.7(6) 

12.2(8) 

8.4(6) 

8(1,2) 

11.8(3) 

-1.4(4) 

-B. 1( 3) 

-/1.5(4) 

-/1.5(4) 

2.8(4) 

/1.2(3) 

-1.1(4) 

-B./1(3) 

-B./1(3) 

-2.2(3) 

2.JJ(5) 

-2.2(8) 

-JJ.9(7) 

/1.8(6) 

-6. 1( 5) 

The form of the anisotropic thermal parameter Is: 
2 2 2 2 2 2 

8(1,3) 

1.8(3) 

3.2(4) 

1.7(3) 

/1.8(4) 

4.3(4) 

l.B( 5) 

-2./1(4) 

1.4(3) 

-/1.3(4) 

1.2(3) 

/1.1(4) 

-3.9(6) 

2.3(5) 

-2.8(6) 

2.6(5) 

-1.7(6) 

8<2,3) 

-B. 1( 3) 

/1,4(4) 

-1.5(4) 

-/1.9(4) 

-1.1(4) 

-/1.4(4) 

-1.3(4) 

-1.6(4) 

.9'.6(3) 

-/1.7(4) 

1. /1( 4 ) 

-3.7(5) 

-4.3(7) 

2.3(5) 

-4.1(7) 

3.4(5) 

8eqv 

5.3(2) 

7.6(3) 

5.9(2) 

6.6(2) 

7.5(3) 

7.7(3) 

6.3(2) 

6.2(2) 

5.8(2) 

5.8(2) 

6 .B( 2 > 

11.2(4) 

12.2(4) 

1/1.8(4) 

11.7(4) 

11.2(4) 

exp[-B.25Ch a* 8(1,1> + k b* 8<2,2> + 1 c* 8(3,3)' + 2hka*b*B(1,2> + 2hla*c*8<1,3) 

+ 2klb*c*BC2,3))] , where a*,b*, and c* are reciprocal lattice constants. 

! ~ tH:.h 

N 
~ 



Table of General Temperature Factor Expressions - 8's 
-----------------------------------------------------

Name 8( 1. 1) 8<2,2) 8(3,3) 8Cl, 2) 8(1. 3) 8(2,3) 8eqv 
------ ------ ------ ------ ------ ------

V81 3.48(1) 5.62(2) 4.38(1) -B./87(1) 1.46(1) /8.13(1) 4.411(8) 

V82 3.18(1) 3.81(1) 4.73(1) /8.29(1) /8.85(1) -18 • .0'5(1) 3.932(7) 

F1 3.7(2) 5.8(2) 6.9(2) /8.3(2) 1.4(2) -1.6(2) 5. 4(1) 

F2 6.2(2) 4.7(2) 5.1(2) -.0'.2(2) /8.8(2) .0'. 7( 2) 5.4(1) 
N 

C1 7.5(4) 32( 1 ) 3.6(4) -1/8.(6) 1.7(4) -.0'.9(7) 14.3(4) t..J 

C2 13.4(5) 11.1(6) 1.0'.2(5) -6. 1( 5) 8.9(4) -5.1(5) 1.0'.5(3) 

C3 6.2(4) 8.1(5) 8.4(4) 1.2(4) 5./8(3) 1.4(4) 7./8(2) 

C4 7.3(4) 6.5(4) 7.4(4) -2.2(4) 4.6(3) -/8.9(4) 6.6(2) 

C5 5.6(3) 14.2(6) 1.0'.4(4) 4.4(4) 5.4(3) 8.4(4) 9.5(3) 

C6 11.6(7) 65(3) 6.6(7) -1( 1) .0'. 1( 6) 6 ( 1 ) 28 • .0'( 9) 

C7 5.0'( 1 ) 12.1(7) 23.5(7) -15.(8) 3.0'./8(6) -11.(6) 24.9(5) 

C8 8.2(5) 2/8( 1 ) 23( 1 ) 7.7(6) 9.1(5) 11.1(8) 15.9(4) 

C9 15.8(7) 16.2(8) 14.7(7) -1.0'.(6) 1.0' • .0'( 5) -6.4(7) 14.5(4) 

C1.0' 18.1(7) 16.6(8) 24.2(8) 1/8.5(6) 16.5(5) 13.8(6) 17.6(4) 

C11 5.9(3) 3.2(3) 7.2(4) .0'. 2( 3) 3.4(3) .0'. 2( 3) 5. I( 2) 

C12 4.1<3) 3.8(3) 5.4(4) -.0'.4(3): 1.2(3) -1.2(3) 4.4(2) 

C13 5.5(4) 4.7(3) 4.4(3) .0'. 2( 3) 1. 5( 3) -.0'.9(3) 4.8(2) 

Cl4 5./8(3) 4.2(4) 7.7(4) ftJ.ftJ(3) 3.1<3) -1..0'( 3) 5.4(2) 



~· .. 

Values of Fobs and Fclc Cx2B.l Page 

H K L Fobs Fcalc SlgF H K L Fobs Fca lc SlgF H K L Fobs Fcalc SlgF H K L Fobs Fcalc SlgF 
- - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

-28 B 2 1674 163S 68 -26 2 I 2BB5 1921 63 -25 3 2 2798 2828 42 -24 2 13 497* 2S3 S69 
-28 B 4 432* IS6 5B6 -26 2 2 663* 144 427 -25 3 3 63B* 62 Ill -24 2 14 12B8 1226 96 
-28 B 6 1323 12S2 67 -26 2 3 47B4 4868 48 -2S 3 4 3729 3748 37 -24 2 IS 34BS 3363 56 
-28 B 8 1374 1438 6S -26 2 4 388* 6B7 7BB -2S 3 s 2328 2524 42 -24 2 16 IJJ57 IJJ32 123 
-28 B IB s• SJJI 4248 -26 2 5 4U6 4142 38 -25 3 6 14JJJJ 1422 59 -24 2 17 3588 3615 55 
-28 B 12 9811 IJJ22 95 -26 2 6 46JJ• 558 159 -25 3 7 24g9 2688 43 -24 2 18 775* 289 421 
-28 2 3 1132 1163 IJJI -26 2 7 B* 228 4JJJ2 -25 3 8 2263 2252 48 -24 4 I 147S 1522 61 
-28 2 4 1572 1544 76 -26 2 8 JJ• 166 4895 -25 3 9 49JJ* SJJJJ 167 -24 4 2 736 867 IBB 
-28 2 5 1231 127B u -26 2 9 4S34 4484 47 -25 3 IJJ 3688 3671 42 -24 4 3 11117 g3a 71 
-28 2 6 915 IB2B 97 -26 2 IS B* 636 4672 -25 3 II 1639 1759 67 -24 4 4 2143 2119 45 
-28 2 7 s• SB4 4696 -26 2 II 4Sl7 44JJI 47 -25 3 12 2191 2JJ21 58 -24 4 5 2314 224JJ 44 
-28 2 8 484* 373 662 -26 2 12 56B• 827 667 -25 3 13 2396 23JJ7 56 -24 4 6 3243 3254 38 
-28 2 9 841 76JJ 129 -26 2 13 997 967 131 -25 3 14 IBII 935 112 -24 4 7 16JJ3 1594 54 
-28 2 IB 1795 1763 77 -26 2 14 B• 287 4293 -25 3 15 1322 1285 93 -24 4 8 1477 1431 57 
-27 I I 2872 2884 59 -26 2 15 2827 2818 62 -;:s 3 16 29BJJ 2862 57 -24 4 9 JJ* 36B 3731 
-27 I 2 1728 1611 77 -26 2 16 B* 27JJ 4164 -25 5 I 2192 2245 51 -24 4 IJJ 1332 1281 68 
-27 I 3 IJJ74 616 IJJJJ -26 4 I 329* 655 717 -25 5 2 1377 1344 65 -24 4 II 2888 2JJ83 54 
-27 I 4 2579 2625 57 -26 4 2 2JJ97 2124 51 -25 5 3 182* 827 1384 -24 4 12 2895 2785 47 
-27 I 5 1973 1781 56 -26 4 3 84B 692 95 -25 5 4 72JJ 778 IJJ9 -24 4 13 2lg3 2119 54 
-27 I 6 1747 1628 57 -26 4 4 256• 336 9JJ6 -25 5 5 1442 145JJ 64 -24 4 14 2281 2215 57 N 
-27 I 7 2736 2836 43 -26 4 5 441* 86 SIB -25 5 6 s• 4JJB 4675 -24 4 15 s• 263 4157 w 
-27 I 8 s• 686 4867 -26 4 6 2872 2897 43 -25 5 7 24JJI 2381 47 -24 4 16 B* 116 4338 
-27' I 9 1392 1444 77 -26 4 7 968 73JJ 87 -25 5 8 1331 1283 68 -24 6 3 1232 1193 71 
-27 I IB 2452 2372 54 -26 4 8 3163 314B 43 -25 5 9 1384 1249 7B -24 6 4 2JJ8B 2JJ78 5JJ 
-27 I II 532* 131B 712 -26 4 9 1149 1148 81 -25 5 IB 1361 1247 67 -24 6 5 B* 116 4481 
-27 I 12 2B97 2JJ68 66 -26 4 IJJ 6B9* 555 4BB -25 5 II s• 723 5832 -24 6 6 B* 172 IS21 
-27 I 13 2641 2726 61 -26 4 II 279• 435 9B8 -24 B 2 2356 237B 44 -24 6 7 1469 1421 64 
-27 1 14 SIB* 11 jJ 232 -26 4 12 21S3 2233 6JJ -24 B 4 23BB 24B7 43 -24 6 8 2831 2JJ33 52 
-27 3 I 2115 2JJJ2 56 -2S I I 3863 3717 48 -24 B 6 5848 6832 6JJ -23 1 I IS6B 1641 7S 
-27 3 2 1987 2B29 57 -25 I 2 3353 318JJ 49 -24 B 8 3633 3666 38 -23 I 2 1784 1738 66 
-27 3 3 1932 1973 57 -2S I 3 761• 621 132 -24 B IB 5B3* 1286 417 -23 I 3 B* 3JJ5 365S 
-27 3 4 2178 2B6JJ SB -25 1 4 3939 3819 44 -24 B 12 4414 4451 43 -23 I 4 1145 g98 81 
-27 3 s 4JJ7* 192 544 -25 I 5 3513 3626 42 -24 B 14 4231 4223 41 -23 I 5 2272 2291 44 
-27 3 6 494* 565 163 -2S I 6 5147• 784 428 -24 B 16 894 8B6 117 -23 1 6 1135 1213 64 
-27 3 7 1712 1672 56 -2S I 7 4839 51414 47 -24 B 18 27BS 282B 57 -23 I 7 2952 3JJ6/J 44 
-27 3 8 1846 1787 59 -25 1 8 3152 3259 43 -24 2 I 3164 3235 44 -23 I 8 2381 2376 51 
-27 3 9 2212 2149 55 -25 I 9 1911 1914 6B -24 2 2 1444 1427 68 -23 I 9 1343 1363 83 
-27 3 IB 2682 2682 51 -25 I IB 4/J/JJ 3974 44 -24 2 3 5228 5193 51 -23 1 1B 1594 1615 74 
-27 3 11 766* 928 139 -25 Ill 2259 2265 59 -24 2 4 689* 938 483 -23 I II 837 835 13B 
-26 B 2 3368 3222 44 -25 I 12 1896 1734 66 -24 2 5 2963 3883 37 -23 I 12 JJ* 149 3332 
-26 B 4 1624 1549 57 -25 I 13 41/Jl 4lf8.0' 49 -24 2 6 27JJ* 574 243 -23 I 13 23JJ8 2347 59 
-26 B 6 5283 5377 57 -25 I 14 1384 1265 92 -24 2 7 2284 2362 45 -23 I 14 1351 13145 81 
-26 B 8 4618 4783 45 -25 I 15 2678 2685 6/J -24 2 8 1963 199B 53 -23 1 15 1641 15.0'7 73 
-26 .0' 1/J 317* 155 613 -25 I 16 318.0' J.0'g2 56 -24 2 9 4815 4733 5.0' -23 1 16 158g 1621 76 
-26 B 12 382JJ 3893 43 -25 I 17 662* 761 188 ~24 2 1/J 1636 1712 7JJ -23 1 17 a• 497 3328 
-26 .0' 14 4526 4524 49 -25 I 18 2191 2182 72 -24 2 II 3378 3264 49 -23 I 18 68JJ* 7.0'14 164 
-26 B 16 169.0' 1586 72 -25 3 I 192.0' 19.0'4 55 -24 2 12 376* 39 712 -23 I 19 15JJ5 161.0' 8B 

Reflections flagged with an asterisk were considered unobserved. 



Values of Fobs and Fclc lx28.1 Page 2 

H K L Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc Stgf - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
-23 I 28 751* 629 14a -22 2 3 413* 882 546 -22 6 12 534* 691 t6a -21 5 3 27a9 2779 38 
-23 3 I 1383 1431 62 -22 2 .. tSa4 1595 51 -22 6 13 I .US 1592 69 -21 5 4 3611 3642 35 
-23 3 2 1388 1382 55 -22 2 5 539* . 734 352 -22 6 14 2455 2488 53 -21 5 5 2184 2185 44 
-23 3 3 3367 3476 35 -22 2 6 1381 1333 61 -21 I I 1556 1452 79 -21 5 6 3344 3343 36 
-23 3 4 2963 2994 37 -22 2 7 8* 186 4881 -21 I 2 3282 3138 49 -21 5 7 8* 218 3835 
-23 3 5 2623 2538 3a -22 2 8 3168 3245 42 -21 I 3 2254 2289 57 -21 5 a 8* 381 3585 
-23 3 6 1828 1869 4a -22 2 9 189* 487 1438 -21 I 4 2682 2594 49 -21 5 9 1558 1511 54 
-23 3 7 536* 341 328 -22 2 IS 3851 3887 47 -21 I 5 3469 3488 36 -21 5 18 2a88 298'4 41 
-23 3 8 491* 256 488 -22 2 II B* lSI 119a -21 I 6 B* sa3 3727 -21 5 II IUS 13aa 61 
-23 3 9 2611 2634 42 -22 2 12 791 615 123 -21 I 7 1886 ta38 68 -21 6 12 36a2 3759 41 
-23 3 1B 2355 2327 47 -22 2 13 8* 117 3788 -21 I a 2964 2971 68 -21 5 13 8* 138 4339 
-23 3 II 2362 2384 49 -22 2 14 1744 176a 67 -21 I 9 1775 1762 78 -21 5 14 1596 1574 62 
-23 3 12 2521 2563 49 -22 2 IS B* 139 318a -21 I 18 2348 2312 59 -21 5 IS 119a 1256 a6 
-23 3 13 482* 382 225 "22 2 16 2816 1757 6J -21 I II 38az 3852 62 -21 6 16 1316 i253 78 
-23 3 14 B* 252 4136 -22 2 17 226* 67 1416 -21 I 12 763* 813 146 -21 5 17 1624 1546 79 
-23 3 IS 1416 1418 77 -22 2 18 452* 585 714 -21 1 13 2244 2413 62 -21 5 18 2468 2348 56 
-23 3 16 1961 ta56 64 -22 2 19 s• 261 1339 -21 114 1195 1137 91 -21 7 1 3145 3183 42 
-23 3 17 2143 2816 63 -22 2 28 728* 543 tsa -21 I IS 8* 59 3465 -21 7 2 B* 183 4642 
-23 3 18 ta47 1752 76 -22 4 I 2752 26at 39 -21 I 16 21at 2244 57 -21 7 3 2722 2798 44 
-23 3 19 1285 1237 181 -22 4 2 1128 1123 68 -21 I 17 1898 1984 64 -21 7 4 1886 1883 75 
-23 5 1 2429 2418 44 -22 ' 3 1487 1549 51 -21 I 18 987 952 114 -21 7 5 8* 192 4194 
-23 5 2 1478 1448 58 -22 4 4 8* 489 3983 -21 I 19 1789 1721 67 -21 7 6 1168 1185 77 
-23 5 3 1784 1759 51 -22 4 5 4128 4258 41 -21 I 28 663" 746 437 -21 7 7 2451 2442 47 N 
-23 5 4 1957 1967 47 -22 4 6 711 695 97 -21 I 21 B* 264 4135 -21 7 8 6.84* 334 133 .p. 
-23 5 5 8* 398 4883 -22 4 7 3289 3217 38 -21 I 22 1318 1358 92 -21 7 9 3282 3184 42 
-23 5 6 3928 3892 37 -22 4 8 1184 1158 64 -21 3 1 4233 4325 41 -21 7 IS 326* 573 685 
-23 5 7 1722 1698 53 -22 4 9 533* 171 123 -21 3 2 2841 2943 37 -21 7 II 1397 1498' 71 
-23 5 8 2596 2642 44 -22 4 18 591* 661 388 -21 3 3 2288 2242 41 -28 B 2 868 816 87 
-23 5 9 1398 1379 65 -22 4 11 3513 3484 39 -21 3 4 579* 53 314 -28 8' 4 6938 7876 78 
-23 5 lB 184* 616 1268 -22 4 12 B* 188 4825 -21 3 5 1697 16.82 48 -28 B 6 7974 8133 77 
-23 5 II B* 65 1511 -22 4 13 3593 3563 41 -21 3 6 2783 2717 39 -28' B 8 2258 2268 42 
-23 5 12 3158 3895 45 -22 4 14 395* 449 691 -21 3 7 2985 318'4 38 -28 B 18 4857 4138 39 
-23 5 13 1638 1642 68 -22 4 IS 755* 758 138 -21 3 8 3266 3362 38 -28 B 12 5949 6883 62 
-23 5 14 2656 2649 58 -22 4 16 588* 652 527 -21 3 9 1993 1849 48 -28 B 14 3165 3163 u 
-23 5 15 2138 2814 58 -22 4 17 1648 1759 76 -21 3 1B 886 588 IBJJ -28 B 16 2622 2726 52 
-22 8 2 624* 478 118 -22 4 18 B* _ 266 4343 -21 3 II .8* 214 3479 -2.8 g 18 5159 5265 52 
-22 B 4 1432 1339 54 -22 6 I 888 9.81 93 -21 3 12 1973 2118 56 -216 B 28 3352 3267 49 
-22 B 6 1347 1.886 53 -22 6 2 4863 4857 48' -21 3 13 2723 2781 47 -216 B 22 392* 251 258 
-22 g a 16* 31 3665 -22 6 3 B* 611 477a -21 3 14 2457 2479 52 -216 2 I 6725 6a/66 72 
-22 g ill 734 763 Ill -22 6 4 2al7 2813 44 -21 3 15 3/6.83 2942 46 -2/6 2 2 U3a 14/64 68 
-22 B 12 8* 276 3717 -22 6 5 1724 1712 54 -21 3 16 1181 949 82 -2/6 2 3 6475 6786 66 
-22 g 14 16* 62/6 1169 -22 6 6 1/617 1.811 at -21 3 17 855 a66 117 -2/6 2 4 16* 676 3731 
-22 g 16 sa2* Sa3 449 -22 6 7 1631 1615 58 -21 3 Ia 864 623 127 -2/6 2 5 1145 181/6 68 
-22 g 18 377* 474 738 -22 6 a 3932 3917 39 -21 3 19 939 a61 123 -2/6 2 6 16* 52 3767 
-22 g 211 Ill* 26 924 -22 6 9 16* 289 4495 -21 3 28 1666 1568 8lil -28 2 7 5146 4998 52 
-22 2 I 316* 388 736 -22 6 IS 3727 3726 41 -21 5 I 531* 81/6 342 -28 2 8 1381 12/68 67 
-22 2 2 2833 2966 42 -22 6 II 1485 1349 78 -21 5 2 997 949 69 -28 2 9 622/6 6184 62 

Reflections flagged wtth an asterisk were considered unobserved; 
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Values of Fobs and Fclc IM2B.l Page 3 

H K L Fobs Fcalc SlgF H K L Fobs Fca lc SlgF H K L Fobs Fcalc SlgF H K L Fobs Fcalc SlgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

-2B 2 IB 2BB9 2B79 59 -2B 6 15 1256 1158 8B -19 5 I 891 IBB6 81 -18 2 3 4888 4993 49 
-2B 2 II 2692 2495 49 -2B 6 16 1518 1567 72 -19 5 2 2124 2B54 41 -18 2 • lBBl 858 56 
-28 2 12 1217 1115 92 -19 I I 1133 JIBS 95 -19 5 3 2BI9 2B56 41 -18 2 5 1186 1222 55 
-2B 2 13 2663 245B 52 -19 I 2 5561 5423 54 -19 5 • 7B3 7U 93 -18 2 6 2H7 2H7 37 
-2B 2 14 413* 927 836 -19 I 3 4264 419.8 43 -19 5 5 3747 3798 48 -18 2 7 714B 7178 73 
-28 2 15 5816 5946 58 -19 I 4 2595 2489 47 -19 5 6 IB41 987 67 -18 2 8 1624 161B 56 
-2B 2 16 1393 1485 86 -19 I 5 6973 7132 69 -19 5 7 2B87 2B93 42 -18 2 9 6825 671B 66 
-2B 2 17 33H 3388 5B -19 I 6 3312 3257 44 -19 5 8 21B2 2123 44 -18 2 IB B* 453 116B 
-2B 2 18 B* 365 3496 -19 I 7 4387 42Bl 46 -19 5 9 939 945 88 -18 2 II 138B 1375 77 
-2B 2 19 625* 692 16B -19 I 8 6266 6363 58 -19 5 IB 166B 1788 SB -18 2 12 1232 1363 85 
-2B 2 28 B* 354 379B -19 I 9 1976 1841 62 -19 5 II 2999 29B2 4B -18 2 13 5B58 5127 51 
-28 2 21 2897 2795 56 -19 I IB 462B 4525 47 -19 5 12 253* 41 779 -18 2 14 1683 15B3 73 
-2B 2 22 561* 665 2BB -19 I II 5961 6823 62 -19 5 13 2714 266B 42 -18 2 15 6983 6953 71 
-28 4 I 1695 1787 49 -19 I 12 395* 234 752 -19 5 14 lBSB IB96 8B -18 2 16 B* 232 3748 
-2B 4 2 B* 18B 394B -19 I 13 5366 5274 49 -19 5 15 B* IB6 1237 -18 2 17 3B61 3U8 51 
-2B 4 3 425* 561 153 -19 I u 3934 4BB5 45 -19 5 16 911 957 96 -18 2 18 B* 714 3655 
-28 4 4 3928 3981 35 -19 I 15 482* 14B 271 -19 5 17 2B35 1999 59 -18 2 19 1755 19.1JB 69 
-28 4 5 2528 2481 38 -19 I 16 3762 3777 46 -19 5 18 B* 136 434B -18 2 28 817 898 128 
-28 4 6 4187 4B95 43 -19 I 17 4171 H35 44 -19 5 19 2162 2B22 59 -18 2 21 3791 3759 49 
-2B 4 7 2449 2529 4B -19 I 18 517* 3BI 182 -19 7 I 269* 78 24B -18 2 22 766* 565 435 
-2B 4 8 IB94 1125 69 -19 I 19 39B3 3861 45 -19 7 2 B* 35B 3746 -18 2 23 2583 2678 61 
-2B 4 9 617* 563 116 -19 I 28 2429 2531 53 -19 7 3 681 752 99 -18 4 I B* 457 3447 
-2B 4 IB 2288 2224 45 -19 I 21 1281 1127 85 -19 7 4 B* 514 1354 -18 4 2 1972 1986 41 
-2.e 4 II 1285 1265 68 -19 I 22 2869 2983 57 -19 7 5 IB28 IB21 71 -18 4 3 2778 2812 34 N 
-28 4 12 3638 3629 4B -19 I 23 U94 1461 85 -19 7 6 B* 14B 1317 -18 4 4 3962 398B 39 V1 

-28 4 13 l8B8 1876 58 -19 3 I JIBS IB81 67 -19 7 7 75B 556 98 -18 4 5 2632 2642 35 
-2B 4 14 24B9 236B 49 -19 3 2 5331 5412 55 -19 7 8 8* 462 4B92 -18 4 6 316B 3182 33 
-2B 4 15 928 753 93 -19 3 3 2789 2714 35 -19 7 9 569* 58 346 -18 4 7 464* 281 435 
-2B 4 16 45B* 743 578 -19 3 4 2677 2779 35 -19 7 IB 532* 357 139 -18 4 8 B* 128 3335 
-2B 4 17 792 952 122 -19 3 5 3955 4832 38 -19 7 II B* 558 422B -18 4 9 2B59 2895 45 
-2B 4 18 23B3 2263 57 -19 3 6 2848 2819 42 -19 7 12 B* 177 3971 -18 4 IB 3913 3881 36 
-2B 4 19 1527 1539 81 -19 3 7 1938 1891 44 -19 7 13 544* 313 411 -18 4 II 3495 3365 37 
-28 4 2B 1882 1763 7B -19 3 8 5112 5814 53 -19 7 14 24B* 621 385 -18 4 12 4453 4468 43 
-2B 6 I 1376 1257 54 -19 3 9 161B 1483 55 -18 B 2 · 23B7 2376 34 -18 4 13 1183 1279 75 
-28 6 2 1883 1937 47 -19 3 IS 3587 3493 38" -18 B 4 7941 BB99 73 -18 4 14 1387 1428 67 
-2B 6 3 2244 2234 42 -19 3 II 3732 39B5 42 -18 B 6 7561 7776 64 -18 4 15 1521 1548 62 
-28 6 4 967 995 73 -19 3 12 8* 616 3858 -18 B 8 695 778 94 -18 4 16 2274 2289 5B 
-28 6 5 612* IB72 351 -19 3 13 3357 326B 43 -18 B IB 5888 6815 56 -18 4 17 1518 1527 67 
-28 6 6 887 9B4 87 -19 3 14 4779 467B 47 -18 8 12 6986 7858 69 -18 4 18 2943 2938 48 
-2B 6 7 824 875 84 -19 3 15 g• 739 35B.IJ -18 B 14 179B 1896 62 -18 4 19 499* 584 198 
-2B 6 8 2338 2399 44 -19 3 16 3618 3638 44 -18 B 16 3411 3588 45 -18 4 2B 1196 1227 93 
-28 6 9 2188 2148 46 -19 3 17 2852 2147 59 -18 B 18 5347 5481 55 -18 4 21 784* 595 158 
-28 6 IB 2816 2827 48 -19 3 18 389* 75 245 -18 g 2B 3353 3384 48 -18 6 I 2285 2284 4B 
-2B 6 11 1799 1824 53 -19 3 19 2855 2143 63 -18 B 22 432* 676 6Bl -18 6 2 2943 2977 36 
-2B 6 12 8* 174 4B82 -19 3 2.e 2132 2863 67 -18 8 24 3188 3162 56 -18 6 3 1135 1894 68 
-28 6 13 568* 297 398 -19 3 21 686* 615 168 -18 2 I 7189 7131 74 -18 6 4 1841 1182 66 
-2B 6 14 1354 1352 72 -19 3 22 2498 2519 64 -18 2 2 1429 1416 58 -18 6 5 114B 1871 6B 

Reflections flagged with an asterisk were considered unobserved. 
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H I( L Fobs Fcalc StgF H I( L Fobs Fcalc StgF H I( L Fobs Fcalc StgF H I( L Fobs Fcalc StgF - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
-18 6 6 1712 1597 46 -17 I 24 496* 348 581 -17 7 3 3211 3269 36 -16 2 22 1448 1397 76 
-18 6 7 2873 2985 37 -17 3 1 4155 4148 41 -17 7 4 1965 1894 44 -16 2 23 898 585 Ill 
-18 6 8 2387 2445 41 -17 3 2 3918 3945 38 -17 7 5 544* 491 121 -16 2 24 8* 43 3868 
-18 6 9 1969 2869 47 -17 3 3 3853 3984 41 -17 7 6 938 IIUJ4 76 -16 4 I 369* 482 152 
-18 6 18 1350' 1334 57 -17 3 4 340'4 3356 35 -17 7 7 3217 3231 38 -16 4 2 1425 1375 45 
-18 6 II 534* 20'6 124 -17 3 5 641 681 89 -17 7 8 765 648 91 -16 4 3 5616 5811 61 
-18 6 12 955 Ill' 13 85 -17 3 6 251* 253 667 -17 7 9 3579 3599 37 -16 4 4 0'* 260' 3384 
-18 6 13 1663 1678 54 -17 3 7 260'8 2628 36 -17 7 10' 1662 1685 53 -16 4 5 6827 5912 55 
-18 6 14 2876 2221 51 -17 3 8 3873 3146 34 -17 7 II 626* 728 344 -16 4 6 827 1815 75 
-18 6 15 1368 1386 73 -17 3 9 4575 4717 48 -17 7 12 1279 1338 66 -16 4 7 1619 1577 45 
-18 6 16 1261 1287 81 -17 3 18 3987 3874 39 -17 7 13 2P5 2478 47 -16 4 8 1895 1112 62 
-18 6 17 21i12 ° 288 1268 -17 3 II 3866 2923 39 -17 7 14 8* 36 4372 -16 4 9 4831 3883 4B 
-18 6 18 8* 362 4577 -17 3 12 1387 1488 69 -17 7 15 3161 3877 46 -16 4 18 952 783 76 
-18 8 I 661* 765 112 -17 3 13 1883 1892 84 -17 7 16 1243 1186 88 -16 4 II 5622 5641 57 
-18 8 2 991 90'1 77 -17 3 14 2658 2631 47 -16 8 2 1876 1718 33 -16 4 12 652* 66 338 
-18 8 3 1255 1249 64 -17 3 15 2661 2667 48 -16 8 4 1768 1768 29 -16 4 13 2517 2581 44 
-18 8 4 8* 438 4325 -17 3 16 3881 3689 43 -16 Iii 6 27/il* 146 157 -16 4 14 784* 542 119 
-18 8 5 2135 2/i193 47 -17 3 17 Ul55 20'43 56 -16 Iii 8 Iii* 427 2568 -16 4 15 2878 1989 51 
-18 8 6 Iii* 86 4377 -17 3 18 1465 1476 73 -16 Iii 1/il 476* 375 397 -16 4 16 8* 465 3889 

·-as 8 7 985 965 91 -17 3 19 8* 50'/il 3439 -16 Iii 12 565* 137 397 -16 4 17 3868 3931 41 
-18 8 8 450'* 539 535 -17 3 20' 945 959 113 -16 

" 14 "* 532 330'7 -16 4 18 693* 438 368 N 
-18 B 9 50'3* 593 152 -17 3 21 1334 1313 88 -16 " 16 371* 662 268 -16 4 19 2451 2387 51 0\ 
-18 8 10' 566* 592 144 -17 3 22 1975 20'63 72 -16 " 18 739• 926 133 -16 4 20' 8* 180' 3338 
-18 8 II 1589 1575 63 -17 3 23 1656 1563 75 -16 " 20' 120'6 1291 8/il -16 4 21 0'* 578 3682 
-17 I I 481" 783 172 -17 5 I 2525 2565 37 -16 Iii 22 Ill* 58 3467 -16 4 22 629* 614 494 
-17 I 2 2779 2893 43 -17 5 2 1869 1877 65 -16 Ill 24 Ill* 664 4184 -16 6 I Ill* 245 4845 
-17 1 3 3834 3848 38 -17 5 3 351/1* 414 186 -16 2 1 8* 333 2592 -16 6 2 5738 5723 56 
-17 1 4 8* 37111 2936 -17 5 4 4375 4455 45 -16 2 2 3389 3396 34 -16 6 3 2366 2352 39 
-17 1 5 5187 511159 48 -17 5 5 2397 2378 38 -16 2 3 110'1 10'90' 44 -16 6 4 698 747 IIIII/I 
-17 1 6 3337 3257 41/1 -17 5 6 3987 3868 39 -16 2 4 945 957 49 -16 6 5 2676 2617 37 
-17 1 7 2649 2644 45 -17 5 7 2972, 2961 36 -16 2 5 1837 1831/1 34 -16 6 6 4292 4364 42 
-17 1 8 3681/1 3563 40' -17 5 8 357* 439 191 -16 2 6 3351 3345 32 -16 6 7 586* 613 40'9 
-17 1 9 322* 130'7 848 -17 5 9 618* 683 117 -16 2 7 1867 939 58 -16 6 8 5562 5554 56 
-17 1 1" 677* 889 142 -17 5 10' 3289 3312 37 -16 2 8 3642 3677 35 -16 6 9 1716 1641 5111 
-17 Ill 3669 3516 42 -17 5 II 2847 2136 48 -16 2 9 429• 273 451 -16 6 10' 2172 2146 43 
-17 I 12 2194 2318 54 -17 5 12 4164 4891 42 -16 2 I.IJ 2353 2231 41 -16 i; II 2417 2399 43 
-17 I 13 3359 3366 44 -17 5 13 3112 3251 40' -16 2 II 60'7* 866 136 -16 6 12 280'6 2926 41 
-17 114 2480' 2311 51 -17 5 14 1360' 1312 64 -16 2 12 1923 1811 53 -16 6 13 567* .958 426 
-17 1 15 458" 273 219 -17 5 15 1549 1535 59 -16 2 13 319* 262 819 -16 6 14 4621 4729 49 
-17 1 16 10'19 10'35 10'6 -17 5 16 lb~0' 1566 62 -16 2 14 3P72 40'24 43 -16 6 15 498* 348 454 
-17 I 17 270'5 270'2 51 -17 5 17 656* 915 371 -16 2 15 436* 586 649 -16 6 16 2792 2783 46 
-17 I 18 287* 615 10'59 -17 5 18 2647 2681 58 -16 2 16 2111 1955 60' -16 6 17 1337 1236 73 
-17 I 19 3460' 3478 45 -17 5 19 2163 2126 57 -16 2 17 1194 10'92 94 -16 6 18 712* 678 129 
-17 1 20' 2182 2835 57 -17 5 28 1845 1754 65 -16 2 18 945 1861 115 -16 6 19 1848 1214 183 
-17 I 21 1345 1276 75 -17 5 21 1459 1478 88 -16 2 19 360'* 271 666 -16 8 I 8* 638 3881 
-17 I 22 1731 1778 65 -17 7 1 4153 4219 43 -16 2 28 2194 23.0'9 56 -16 B 2 1751 1839 49 
-17 I 23 up 1188 91 -17 7 2 867 833 79 -16 2 21 740'* 1129 488 -16 8 3 3628 3616 39 

Reflections flagged with an asterisk were considered unobserved . 

• 
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H I( L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF H I( L "Fobs Fcalc SlgF H I( L Fobs Fcalc Slgf - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
-16 8 4 135* 25B 521 -IS 3 12 43aS 4389 42 -IS 7 13 3666 3685 4a -14 2 2a 1Sa6 1562 72 
-16 8 5 3554 3541 37 -15 3 13 4333 4452 46 -15 7 14 496* 112 461 -14 2 21 3448 3479 46 
-16 8 6 1419 1467 57 -IS 3 14 3255 3277 41 -15 7 15 3191 31lJ6 45 -14 2 22 Ia 57 1158 97 
-16 8 7 954 94a 76 -15 3 15 2a32 2ala 55 -15 7 16 1117 la67 82 -14 2 23 846 lal6 12a 
-16 8 8 2a28 1944 48 -15 3 16 la3a 1362 98 -15 7 17 a• 517 4241 -14 2 24 a• 146 3713 
-16 8 9 2161 2137 47 -15 3 17 944 854 186 -15 7 18 1162 124a 9a -14 2 25 1395 14al 84 
-16 8 18' 886 799 94 -15 3 18 3236 33a9 46 -15 9 I 211* 377 348 -14 4 I a• 73 268a 
-16 8 11 3392 3438 43 -15 3 19 2286 2428 55 -15 9 2 2336 2355 45 -14 4 2 2771 2955 32 
-16 8 12 988 984 87 -IS 3 28 1673 1694 66 -15 9 3 553* 531 143 -14 4 3 3853 3871 31 
-16 8 13 1669 1731 62 -15 3 21 1799 1777 66 -15 9 4 3447 3394 48 -14 4 4 4862 5.0'25 49 
-16 8 14 1539 1625 68 -IS 3 22 442* 148 685 -IS 9 5 917 864 92 -14 4 5 4429 4536 44 
-IS I I 2.0'78 2183 4B -IS 3 23 8* 94 3714 -15 9 6 1932 1935 51 -14 4 6 3228 3136 31 
-IS I 2 366.0' 3693 34 -IS 3 24 1459 1344 82 -IS 9 7 486* 76/iJ 474 -14 4 7 1221 1288 47 
-IS I 3 4422 4689 47 -IS 5 I 2467 2568 35 -IS 9 8 1137 1886 76 -14 4 8 1946 191.0' 36 
-IS I 4 1521 1419 34 -15 5 2 4478 4478 46 -IS 9 9 .0'* 366 4227 -14 4 9 29.07 2981 33 
-IS I 5 3527 3387 37 -IS 5 3 2599 2669 34 -IS 9 18 3128 3839 44 -14 4 1.0' 51.0'5 5185 53 
-IS I 6 2518 2299 37 -IS 5 4 5581 5679 57 -14 B 2 7738 7583 66 -14 4 11 371.0' 3788 38 
-IS I 7 616* 598 319 -IS 5 5 527* 233 315 -14 8 4 18816 11342 68 -14 4 12 4272 4276 43 
-IS I 8 4841 3868 41. -IS 5 6 2184 2183 39 -14 8 6 4797 4674 58 -14 4 13 2491 2493 42 
-IS I 9 3968 39a3 4B -IS 5 7 1989 2185 42 -14 8 8 6889 6946 65 -14 4 14 Iii* 147 3613 N -15 I IB 1482 1397 57 -IS 5 8 3288 3257 34 -14 llllil 18063 I81JJ8 81 -14 4 IS 4117* 375 2117 ....... 
-IS I 11 2726 2635 41 -15 5 9 299B 3031 37 -14 II 12 5276 5296 51 -14 4 16 2929 2878 44 
-15 I 12 . 544* 717 471 -IS 5 IB 5293 5448 54 -14 B 14 168/iJ 1784 58 -14 4 17 3B79 2972 45 
-15 I 13 II* 96 3285 -15 5 11 1137 1184 7B -14 II 16 6146 6195 6.0' -14 4 18 2842 2798 47 
-IS 114 2643 2584 47 -IS 5 12 3B49 3135 39 -14 B 18 4548 4778 46 -14 4 19 21SB 2128 54 
-IS I IS 2868 3Bl8 46 -IS 5 13 1293 1188 65 -14 8 211 486* 548 543 -14 4 2B .0'* 737 35B8 
-IS · I 16 1395 1632 75 -15 5 14 59B* 649 135 -14 8 22 31166 3B92 48 -14 4 21 B* 241 3746 
-15 I 17 217B 2117 55 -IS 5 IS 24113 2441 47 -14 1124 3195 3165 58 -14 4 22 1459 1477 8B 
-IS I 18 Iii* 151 34Bl -IS 5 16 3359 3249 42 -14 2 I 18257 IB4D7 66 -14 4 23 1436 1463 86 
-IS I 19 139* 35 685 -IS 5 17 la22 IB98 9B -14 2 2 ~765 2892 27 -14 6 I 276/iJ 2849 35 
-IS I 2B 1138 1853 86 -IS 5 18 3268 3228 45 -14 2 3 3887 3835 37 -14 6 2 2762 2822 34 
-15 I 21 1/iiBJJ 1866 94 -15 5 19 1823 969 88 -14 2 4 1492 1429 33 -14 6 3 29.0'4 2991 33 
-IS I 22 955 1848 1114 -IS 5 211 468* 492 548 -14 2 5 6886 5944 68 -14 6 4 8* 142 3576 
-15 I 23 1181 1843 911 -15 5 21 1932 1733 62 -14 2 6 1131 1134 46 -14 6 5 8* 6/iJ 3647 
-IS I 24 B* 124 4247 -IS 5 22 1848 1821 71 -14 2 7 18553 18371 73 -14 6 6 2679 272B 36 
-IS I 25 383* 433 636 -15 7 I 5894 5139 58 -14 2 8 2975 2943 31 -14 6 7 2766 2818 36 
-15 3 I 4131 41BB 41 -15 7 2 555* 952 363 -14 2 9 5.0'81 5.0'13 47 -14 6 8 3548 3493 39 
-IS 3 2 319* 543 4B7 -15 7 3 15.0'2 1593 51 -14 2 18 1142 1185 59 -14 6 9 3147 32£13 36 
-15 3 3 1813 1846 46 -15 7 4 1799 1696 45 -14 2 II 1659 1758 48 -14 6 18 543* 813 391 
-15 3 4 2462 2571 28 -IS 7 5 2925 3834 37 -14 2 12 452* 787 428 -14 6 II 621* 739 116 
-15 3 5 5396 54B6 57 -15 7 6 15.0'8 1471 53 -14 2 13 6388 6166 65 -14 6 12 22.0'1 2194 45 
-IS 3 6 4583 4489 47 -15 7 7 5314 5289 55 -14 2 14 3237 3279 43 -14 6 13 1122 1218 77 
-IS 3 7 5744 5685 54 -IS 7 8 .0'* 183 4258 -14 2 IS 5659 5716 54 -14 6 14 3375 3279 39 
-15 3 8 2427 2441 33 -15 7 9 32B4 3163 37 -14 2 16 2568 2588 52 -14 6 IS 2884 1938 49 
-IS 3 9 21.0'9 1941 37 -15 7 1.0' 1988 1925 44 -14 2 17 598* 175 449 -14 6 16 1885 183/iJ 54 
-15 3 18 1935 2081 44 -15 7 II II II 1877 66 -14 2 18 726* 139 369 -14 6 17 1138 1275 78 
-15 3 11 2489 2216 41 -IS 7 12 1665 1712 53 -14 2 19 3583 344.0' 45 -14 6 18 815 792 11.0' 

Reflections flagged with an asterisk were considered unobserved. 
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H I( L Fobs Fe a lc SlgF H I( L Fobs Fcalc Slgf H K L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - -

-u 6 19 B* 135 3898 -13 3 6 8762 8592 69 -13 7 7 1584 1495 49 -12 2 IB 291* 298 181 
-14 6 28 2128 2112 59 -13 3 7 648 686 71 -13 7 8 563* 656 335 -12 2 11 5385 5354 54 
-14 8 I 1462 1439 51 -13 3 8 5818 5793 58 -13 7 9 496* 44 354 -12 2 12 . 1735 174.9' 45 
-14 8 2 58.9'* 655 355 -13 3 9 4625 4715 48 -13 7 lB 32.9'* 37.9' 214 -12 2 13 8569 8594 79 
-14 8 3 26.9'3 2562 39 -13 3 Ill 471* 388 119 -13 7 II IBIS 978 78 -12 2 14 611* 555 358 
-14 8 4 798 734 84 -13 3 II 5138 4984 58 -13 7 12 393* 493 526 -12 2 15 5314 5288 54 
-14 8 5 2861 2184 44 -13 3 12 5165 5196 58 -13 7 13 596* 878 424 -12 2 16 12l16 1148 84 
-14 8 6 1799 1757 47 -13 3 13 1796 1665 58 -13 7 14 8* 282 3784 -12 2 17 1468 1538 76 
-14 8 7 B* 62 3636 -13 3 14 6282 6188 62 -13 7 15 466* 331 159 -12 2 18 142.9' 1425 78 
-14 8 8 1237 1347 62 -13 3 15 1731 1663 59 -13 7 16 387* 194 551 -12 2 19 6878 6168 618 
-14 8 9 2423 2411 42: -13 3 16 B* 1181 3933 -13 7 17 B* 722 4164 -12 2 28 B* 525 35B3 
-14 8 18 3B9* 213 625 -13 3 17 3124 3191 45 -13 7 18 B* 533 1474 -12 2 21 4514 4471 47 
-14 8 II 2288 2286 45 -13 3 18 3322 3328 44 -13 7 19 1114 966 87 -12 2 22 532* 549 176 
-14 8 12 523* 668 483 -13 3 19 1784 1751 64 -13 9 I 429* 612 464 -12 2 23 465* 413 198 
-14 8 13 B* 497 4B99 -13 3 ZB 4B46 3948 45 -13 9 2 IB53 842 69 -12 2 24 253* 614 398 
-14 8 14 1852 1826 88 -13 3 21 B* .453 3258 -13 9 3 658* 761 356 -12 2 25 2247 2212 59 
-14 8 15 1351 l3BB 71 -13 3 22 1618 1684 78 -13 9 4 466* 622 433 -12 4 I 3712 3751 39 
-13 I I 535B 5268 53 -13 3 23 1618 1616 71 -13 9 5 559* 497 373 -12 4 2 7354 7478 67 
-13 I 2 4752 4799 49 -13 3 24 113B 993 95 -13 9 6 B* 33 3753 -12 4 3 2668 2659 27 
-13 I 3 12384 12477 58 -13 5 I 2818 1898 35 -13 9 7 179* 38 1833 -12 4 4 6329 6455 68 
-13 I 4 2813 2718 28 -13 5 2 1987 2BBl 36 -13 9 8 B* 763 4517 -12 4 5 671 449 62 
-13 I 5 96llJ 9398 75 -13 5 3 4741 4695 47 -13 9 9 4B9* 482 557 -12 4 6 B* 118 2393 N -13 I 6 8587 8392 88 -13 5 4 416* 268 365 -13 9 Ill 6B9* 774 133 -12 4 7 2251 2164 38 co 
-13 I 7 2898 2864 38 -13 5 5 3232 3383 32 -13 9 11 595* 514 135 -12 4 8 6119 6B55 59 
-13 I 8 6852 6827 67 -13 5 6 1615 1588 41 -13 9 12 271* 151 766 -12 4 9 1893 1844 37 
-13 I 9 7678 7515 78 -13 5 7 1673 1753 42 -12 B 2 13277 13578 58 -12 4 Ill 7252 7171 69 
-13 I Ill 1821 1587 47 -13 5 8 2535 2481 35 -12 B 4 13473 13613 56 -12 4 II 783 849 85 
-13 I II 642B 6399 67 -13 5 9 4588 4449 45 -12 B 6 4B63 4313 42 -12 4 12 3128 3llJ9 35 
-13 I 12 6139 6194 64 -13 5 IB 1135 1139 61 -12 B 8 8859 9161 73 -12 4 13 2123 1954 43 
-13 I 13 1813 1775 51 -13 5 II 4B74 4851 42 -12 B lB 11491 11824 77 -12 4 14 2272 2315 45 
-13 114 5816 6BB3 58 -13 5 12 815 871 91 -12 B 12 5153 5198 52 -12 4 15 2486 2527 44 
-13 I 15 4928 4721 47 -13 5 13 474" 744 158 -12 B 14 4646 4872 47 -12 4 16 4613 4599 46 
-13 I 16 2868 2158 56 -13 5 14 1821 1872 53 -12 B 16 89B5 9854 82 -12 4 17 1359 1288 71 
-13 I 17 6294 6472 61 -13 5 15 2528 2451 45 -12 8 18 5764 5935 62 -12 4 18 2781 2783 45 
-13 I 18 24B9 2366 53 -13 5 16 19lJ3 1964 54 -12 B 2B B* 319 3346 -12 4 19 B* 435 3392 
-13 I 19 2928 2988 49 -13 5 17 2688 2654 45 -12 8 22 4265 4444 42 -12 4 28 832 668 182 
-13 I 2B 3715 3831 43 -13 5 18 438* 484 182 -12 8 24 3597 3577 47 -12 4 21 1289 1255 77 
-13 I 21 1796 1773 62 -13 5 19 761 781 Ill -12 8 26 917 832 114 -12 4 22 26l11 2613 56 
-13 I 22 1911 1919 68 -13 5 28 1171 1264 86 -12 2 I 18698 1892lJ 59 -12 4 23 725* 697 149 
-13 I 23 3448 3441 46 -13 5 21 669" 1139 423 -12 2 2 IB57 18.02 35 -12 4 24 2247 2189 63 
-13 I 24 8* 771 3764 -13 5 22 llJ53 1119 llJ3 -12 2 3 196* 483 462 -12 6 I 1756 1727 39 
-13 I 25 1786 1852 71 -13 7 I 257* 216 243 -12 2 4 3346 3451 35 -12 6 2 619 799 95 
-13 3 I 3134 3118 32 -13 7 2 747 619 84 -12 2 5 18431 18273 63 -12 6 3 1895 1117 55 
-13 3 2 57lJ5 5811 56 -13 7 3 llJ42 IB49 65 -12 2 6 1482 1391 34 -12 6 4 2345 2416 35 
-13 3 3 6lJ63 6877 57 -13 7 4 44lJ* 652 149 -12 2 7 13156 12827 69 -12 6 5 3157 3164 32 
-13 3 4 2752 2784 25 -13 7 5 17B9 1683 45 -12 2 8 484* 5B2 324 -12 6 6 2487 2539 36 
-13 3 5 4841 4871 5B -13 7 6 153B 1498 51 -12 2 9 3744 36B7 36 -12 6 7 3232 3157 33 

Reflections flagged with an asterisk were considered unobserved. 
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H I( L Fobs Fcalc SlgF H I( L Fobs Fe a lc SlgF. H I( L Fobs Fcalc SlgF H I( L Fobs Fe a lc SlgF - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----
-12 6 8 915 792 71 -11 I 13 341* 541 558 -11 5 9 3288 3388 32 -18 8 2 2838 2815 38 
-12 6 9 378* 334 171 -11 114 3947 3953 38 -11 5 18 5UJ2 5262 56 -18 8 4 4623 4415 58' 
-12 6 IS' 1389 1269 54 -II I 15 4415 4515 44 -11 5 11 4131 48'93 42 -IS' g 6 1776 1836 29 
-12 6 11 I 78'S' 1568' 49 -11 I 16 SIS'* 5S8 496 -11 5 12 2758' 278'6 37 -IS' g 8 148'4 1345 36 
-12 6 12 2118' 2145 45 -11 I 17 4978 4936 52 -II 5 13 1751 1843 49 -IS' g IS' 4771 4926 46 
-12 6 13 2549 258'8' 43 -II I 18 2919 3.1162 45 -II 5 14 .11* 333 3548' -IS' B 12 958 795 61 
-12 6 14 815 831 93 -II I 19 1855 1996 61 -II 5 15 lf>55 164S 59 -IS 8 14 3442 3344 37 
-12 6 15 14S7 1393 68 -II I 28 2839 2882 48 -II 5 16 2591 2622 46 -IS S 16 3398 3394 37 
-12 6 16 S* 161 3535 -II I 21 1886 1973 61 -II 5 17 2638 2757 47 -18 B 18 17511 1751 57 
-12 6 17 192* 457 1178 -II I 22 287* 398 792 -II 5 18 2547 2557 47 -IS' S 28 385* 183 228 
-12 6 18 B* 676 3917 -II I 23 2718 2788 48 -II 5 19 2856 1985 53 -IS' B 22 1284 1287 75 
-12 6 19 1483 1446 72 -11 I 24 698* 1386 439 -11 5 28 B* 221 3961 -18 B 24 369* 1917 825 
-12 6 28 785* 789 141 -II I. 25 1535 1596 76 -II 5 21 8* 8 3648 -18 B 26 538* 397 471 
-12 6 21 1828 927 18'2 -II I 26 1627 1657 78 -II 5 22 1588 1423 77 -IS' 2 I 2456 2617 27 
-12 8 I 1843 1852 61 -II 3 I 6893 5924 52 -11 5 23 1338 1289 86 -18 2 2 373* 528 214 
-12 8 2 1888 1115 61 -II 3 2 6881 6845 52 -II 7 I 4893 5872 58 -18 2 3 977 978 34 
-12 8 3 1798 1795 46 -11 3 3 3235 3251 38 -11 7 2 2866 2158 41 -18 2 4 4788 4661 51 
-12 8 4 S* 88 1194 -11 3 4 8* 228 1944 -II 7 3 151* 418 1213 -18 2 5 4127 4389 41 
-12 8 5 1135 1187 62 -11 3 5 2886 1973 26 -II 7 4 978 876 68 -18 2 6 6428 6477 63 
-12 8 6 558* 586 335 -II 3 6 5623 5571 57 -II ' & 3698 3724 37 -IS' 2 7 4815 3978 43 
-12 8 7 174* 164 368' -II 3 7 6185 5863 59 -II 7 6 691 679 97 -18 2 8 996 865 45 
-12 8 8 294* 331 685 -II 3 8 5974 5912 62 -II 7 7 4482 4425 41 -IS' 2 9 658 526 73 
-12 8 9 899 923 77 -II 3 9 6458 6334 64 -II 7 8 1936 1966 44 -18 2 18 3871 2864 31 N 
-12 8 18 S* 72 3347 -II 3 18 USB 1145 55 -II 7 9 1488 1435 55 -18 2 II 4887 4815 48 \.0 
-12 8 II 789 951 94 -II 3 II 1238 1271 49 -11 7 IS' 1793 1798 48 -18 2 12 3932 3998 43 
-12 8 12 483* 467 173 -II 3 12 3958 3936 44 -II 7 II 2353 2484 42 -18 2 13 3722 3784 37 
-12 8 13 B* Ill 1273 -II 3 13 3128 3136 38 -II 7 12 488* 174 412 -IS 2 14 2541 2412 39 
-12 8 14 425* 483 539 -II 3 14 4665 4782 47 -II 7 13 3584 3511 38 -18 2 15 754 777 IS'S 
-12 8 15 168* 672 527 -11 3 15 3423 3418 38 -II 7 14 1345 1312 63 -18 2 16 585* 237 416 
-12 8 16 a• 215 4366 -II 3 16 2155 2188 59 -II 7 15 2191 2173 48 -IS 2 17 1285 1288 83 
-12 18 I 61S* 492 . 352 -II 3 17 1861 IS'68 98 -II 7 16 983 924 82 -18 2 18 2877 2119 56 
-12 18 2 1287 1238' 68 -II 3 18 1552 1452 68 -II 7 17 628* 482 377 -18 2 19 2354 2422 55 
-12 18 3 583* 318 348 -11 3 19 1846 1717 62 -11 7 18 a• Ill 1381 -IS 2 29 1693 1748 65 
-12 IS' 4 92* 561 831 -II 3 28 33SI 3398 47 -11 7 19 2214 2895 55 -IS' 2 21 1556 1558 65 
-12 18 5 B* 244 4257 -II 3 21 2378 2423 53 -11 9 I 1156 1862 61 -18 2 22 B* 78 3424 
-II I I 5478 5538 54 -II 3 22 2897 1938 56 -II 9 2 2868 2884 39 -18 2 23 8* 412 3384 
-II I 2 1888 945 31 -II 3 23 1173 1329 93 -II 9 3 a• 265 4825 -18 2 24 1162 1156 88 
-II I 3 9817 9664 56 -11 3 24 8* 31 3498 -11 9 4 2742 27S5 38 -18 2 25 612* 1812 489 
-II I 4 4789 4917 51 -II 3 25 B* 112 3825 -II 9 5 424* 626 432 -18 4 I 5925 6954 55 
-II I 5 6439 6352 61 -II 5 I 8* 8 2516 -II 9 6 591* 474 197 -u 4 2 3228 3497 33 
-II I 6 8189 7838 73 -II. 5 2 3834 3923 35 -II 9 7 1285 1255 64 -IS' 4 3 7478 77£>3 64 
-11 I 7 2865 2862 34 -11 5 3 3912 3929 39 -II 9 8 2128 2877 46 -IS' 4 4 244* 393 458 
-II I 8 4642 4864 46 -II 5 4 5442 5636 57 -II 9 9 821 692 93 -18 4 5 3126 2897 32 
-II I 9 7389 7285 72 -II · 5 5 4152 4264 42 -II 9 IS' 2731 2751 44 -18 4 6 2861 2845 26 
-II I 18 2764 2825 35 -II 5 6 2251 2278 31 -II 9 II 498* 228 366 -IS' 4 7 5996 4985 5.0' 
-II I II 5859 5589 59 -II 5 7 644 598 77 -11 9 12 1186 1165 72 -IS 4 8 3851 3816 48 
-II I 12 6939 6828 69 -11 5 8 3989 3123 29 -II 9 13 296* 618 287 -18 4 9 8378 8499 73 

Reflections flagged with an asterisk were considered unobserved. 
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H K L Fobs Fcalc SlgF H K L Fobs Fe ale SlgF H K L fobs Fcalc SlgF H K L Fobs Fcalc SlgF 
- - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---

-IS 4 IS 1352 UBB 45 -IS 8 12 1884 1883 58 -9 3 8 3979 3732 39 -9 7 7 5713 5781 56 
-IB 4 II 37Z5 3788 37 -IS 8 13 1861 1138 72 -9 3 9 14Z7 1479 38 -9 7 . 8 2828 1985 41 
-IS 4 IZ 1434 1385 47 -IS 8 14 1495 1498 68 -9 3 IB 3881 3187 31 -9 7 9 355* 54 513 
-IS 4 13 1621 1568 47 -IS 8 15 3855 3869 45 -9 3 II 4566 4599 47 -9 7 IB 1698 1696 51 
-IB 4 u 2286 2224 43 -IS 8 16 448* 62 526 -9 3 12 738 734 75 -9 7 11 4523 4549 42 
-18 4 15 4318 4317 46 -IS 8 17 2531!1 2579 53 -9 t .. 3912 3795 38 -9 7 12 518* 93 482 
-18 4 16 1432 1442 66 -18 IB I 138>1 1278 65 -9 3 14 913 9.09 76 -9 7 13 4961 49.06 58 
-IS 4 17 3878 3893 48 -18 18 2 1112 IB85 75 -9 3 15 171* 253 1248 -9 7 14 1355 1428 62 
-18 4 18 B* 84 3438 -IB IB 3 1733 1667 54 -9 3 16 2765 2699 42 -9 7 15 1148 1381 74 
-IS 4 19 553* 139 417 -18 18 4 1761 1592 53 -9 3 17 2567 2426 47 -9 7 16 1615 1574 57 
-18 4 ZB 1358 1118 68 -18 1B 5 446* 683 546 -9 3 18 2869 2166 57 -9 7 17 2478 2434 47 
-IS 4 21 2695 2624 58 -18 18 6 2973 2913 44 -9 3 19 2592 2794 52 -9 7 18 839 767 189 
-IS 4 22 988 999 119 -18 IB ' 7 1843 914 98 -9 3 28 455* 374 567 -9 7 19 3539 3488 47 
-IB 4 23 2325' 2327 62 -IB lB 8 1994 1797 53 -9 3 21 1218 1152 98 -9 7 28 558* 94 478 
-IB 4 24 B* 317 3772 -9 I I 2899 2176 21 -9 3 22 1353 1356 75 -9 9 I 473* 585 386 
-IB 6 I 1626 1579 39 -9 I 2 2374 2249 22 -9 3 23 676* 547 386 -9 9 2 4463 4543 48 
-IB 6 2 1697 1665 39 -9 I 3 2343 2534 22 -9 3 24 1335 1244 86 -9 9 3 336* 667 598 
-IB 6 3 2978 3136 38 -9 I 4 2968 2717 29 -9 3 25 1376 1527 97 -9 9 4 3896 3872 37 
-IS 6 4 4674 4615 49 -9 I 5 1386 1192 37 -9 5 I 3982 3797 41 -9 9 5 17.09 1673 48 
-18 6 5 2553 2684 H -9 I 6 2998 2872 29 -9 5 2 7469 7799 66 -9 9 6 569* 916 329 
-IS 6 6 7871 7169 67 -9 I 7 4195 42U 43 -9 5 3 B* 47 2571 -9 9 7 978 999 93 
-18 6 7 B* 222 3245 -9 I 9 1976 2895 H -9 5 4 5495 5539 59 -9 9 9 3793 3868 37 w -IS 6 8 3348 3386 32 -9 I 9 466* 57Z 316 -9 5 5 3866 3939 39 -9 9 9 532* 239 393 0 -IS 6 9 2286 2258 39 -9 I 18 1387 1275 48 -9 5 6 2485 2516 28 -9 9 18 3535 3489 48 
-18 6 IB 3812 3832 35 -9 Ill 1574 1474 44 -9 5 7 3494 3421 34 -9 9 11 735 755 187 
-IS 6 II 2266 2243 42 -9 1 IZ 1422 1125 47 -9 5 8 8168 8128 73 -9 9 12 619* 547 357 
-IB 6 12 5892 5865 57 -9 I 13 1186 1253 56 -9 5 9 474* 239 328 -9 9 13 466* 661 539 
-18 6 13 8* U4 3465 -9 I 14 ·2393 2554 39 -9 5 18 5875 6826 63 -9 9 14 2159 2158 55 
-IS 6 u 4892 3973 42 -9 1 15 1934 1978 46 -9 5 II 1916 1995 42 -a 8 2 11918 12848 44 
-IS 6 15 1379 1363 64 -9 1 16 1629 1596 52 -9 5 12 261* 132 235 -a B. 4 9922 9778 52 
-18 6 16 8* 188 3438 -9 1 17 B* 425 3868 -9 5 13 2862 2159 43 -a 8 6 1985 1959 27 
-18 6 17 28.08 2816 52 -9 1 19 553* 169 422 -9 5 14 4213 . 4236 39 -a 8 8 18927 1.0'988 67 
-18 6 18 3257 3877 44 -9 1 19 498* 868 546 -9 5 15 1257 1275 78 -a 8 18 5878 5988 54 
-18 6 19 348* 598 731 -9 I 2.0 8* 531 3631 -9 5 16 5863 4996 49 -9 8 12 788 598 71 
-IS 6 28 2983 2785 58 -9 I 21 688* 878 Ul -9 5 17 1454 1483 63 -a B 14 6149 6146 61 
-IS 6 21 613* 699 168 -9 I 22 8* 4311 3191 -9 5 18 1637 1649 58 -a B 16 6311 6389 59 
-IS 8 I 4319 4388 42 -9 I 23 B* 31 3263 -9 5 19 2848 2854 51 -a B 19 1713 1761 55 
-IS 9 z 915 924 96 -9 I 24 .0* 88 3656 -9 5 28 2.033 1923 54 -8 .0 28 2525 2429 49 
-IS 9 3 566.0 5615 59 -9 I 25 li1* 669 3494 -9 5 Zl 121i11 1171 82 -9 B 22 3158 3253 47 
-18 8 4 1679 1559 49 -9 I 26 573* 393 583 -9 5 22 2656 2783 56 -8 li1 24 1374 1337 68 
-IS 9 5 2789 2921 37 -9 3 I 1728 1665 24 -9 5 23 B* 117 1411 -9 li1 26 599* 668 159 
-IS 9 6 2438 2489 39 -9 3 2 4723 49£13 51i1 -9 7 1 3361 3361 35 -9 2 I 5461 5724 51 
-IS 8 7 2341 231i19 48 -9 3 3 39.08 3637 39 -9 7 2 2821 2156 38 -9 2 2 398* 579 71 
-IS 8 8 1481i1 126/i1 55 -9 3 4 5168 5£148 51 -9 7 3 2357 2261 35 -9 2 3 2524 2619 25 
-IB 9 9 4722 4744 46 -9 3 5 6637 6695 68 -9 7 4 1662 1589 43 -9 2 4 5735 561i14 54 
-IB 9 IB 578* 583 358 -9 3 6 887 819 42 -9 7 5 6912 6897 71 -a 2 5 9529 9428 55 
-18 9 II 251i15 2589 41 -9 3 7 4234 4836 44 -9 7 6 2/i12* 53 314 -9 2 6 5983 56/i13 51 

Reflections flagged with an asterisk were considered unobserved. 
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H K L fobs fcalc Slgf H K L Fobs Fcalc Slgf H K L fobs Fcalc Slgf H K L fobs Fcalc Slgf - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
-8 2 7 8444 8274 62 -8 6 4 4283 4328 45 -7 I I 12838 12747 43 -7 3 22 289* 638 1385 
-8 2 8 283* 472 489 -8 6 5 1548 1667 39 -7 I 2 226* 37 377 -7 3 23 2183 2238 58 
-8 2 9 1222 1277 41 -8 6 6 5645 5754 55 -7 I 3 12585 11885 48 -7 3 24 2365 2249 58 
-8 2 18 3139 3839 38 -8 6 7 3319 3398 38 -7 I 4 5261 5499" 48 -7 3 25 657* 1187 589 
-a 2 II 5574 5422 56 -8 6 8 2388 2414 36 -7 I 5 27a6 2617 38 -7 5 I 3888 3999 36 
-8 2 12 3893 3177 33 -8 6 9 2439 2444 35 -7 I 6 18991 18784 61 -7 5 2 3481 3416 33 
-9 2 13 5497 5422 57 -8 6 lB 2126 2874 4B -7 I 7 11339 18848 65 -7 5 3 2541 2541 27 
-8 2 14 2569 2631 37 -8 6 II 8* 327 3527 -7 I 8 4333 3998 43 -7 5 4 2176 2.093 27 
-9 2 15 1369 1412 55 -8 6 12 4688 4548 47 -7 I 9 9681 9392 73 -7 5 5 1521 1321 31 
-a 2 16 8* 3a3 2848 -a 6 13 265a 269a 48 -7 I 18 5296 5198 52 -7 5 6 5331 5243 55 
-a 2 17 3528 3587 41 -a 6 14 3362 3395 39 -7 Ill 2248 23.83 35 -7 5 7 437.8 4458 42 
-8 2 Ia 1624 1691 65 -8 6 15 2459 2447 46 -7 I 12 9792 9915 a4 -7 5 a 2942 3812 34 
-a 2 19 4217 4229 42 -a 6 16 895 927 a7 -7 I 13 5317 5295 54 -7 5 9 3777 371a 41 
-8 2 28 17.84 1659 66 -9 6 17 595* 487 347 -7 114 4868 4788 46 -7 5 18 IJ* 156 289.8 
-9 2 21 1725 1769 61 -9 6 18 3141 3199 45 -7 I 15 7924 7987 78 -7 5 II IIJ3.B 1.814 56 
-9 2 22 398* 338 282 -8 6 19 1.814 1IJ8.B 87 -7 I 16· 1273 1125 61 -7 5 12 245.8 2363 36 
-8 2 23 531* 655 178 -8 6 2IJ 2424 2387 53 -7 I 17 3778 3842 4IJ -7 5 13 2656 2574 37 
-9 2 24 965 IIJ59 183 -8 6 21 14IJa 133a 7a -7 I 18 3941 4884 39 -7 5 14 325a 3316 37 
-a 2 25 1811 169a 66 -a 6 22 751* 644 3a3 -1 I 19 1283 1327 7a -7 5 15 2926 2978 41 
-a 2 26 1319 1329 86 -a a I 41a5 4238 42 -7 I 28 2979 2976 46 -7 5 16 1319 1329 6a 
-a 4 I 4514 4722 41 -8 9 2 439* 4IJ9 485 -7 I 21 3791 38IJI 43 -7 5 17 IIJ3IJ 923 81 
-8 4 2 6358 6525 59 -8 8 3 381IJ 375IJ 39 -7 I 22 199* 424 1463 -7 5 18 823 994 IIJ7 w 
-8 4 3 6837 6936 68 -8 8 4 1964 1979 43 -7 I 23 2452 25IJ6 51 -7 5 19 1169 1183 75 r-' 
-8 4 4 4374 4418 45 -8 8 5 8* 79 3819 -7 I 24 2247 2194 53 -7 5 28 1782 1673 61 
-8 4 5 2539 2583 27 -8 8 6 2391 2399 39 -7 I 25 9* IIJ 48"48 -7 5 21 1931 1895 59 
-8 4 6 324* 163 341 -8 8 7 3232 3317 35 -7 I 26 2847 2168 63 -7 5 22 1893 1157 IIJ2 
-8 4 7 4386 4396 43 -8 8 8 782 744 83 -7 3 I 5839 5923 53 -7 5 23 1358 12IJ8 81 
-9 4 8 586a 5118 51 -8 8 9 3375 3351 36 -7 3 2 2796 2628 28 -7 7 I 927 82.9 61 
-8 4 9 66IJIJ 6442 63 -8 8 18 1429 1371 53 -7 3 3 5461 5674 54 -7 7 2 71IJ 753 81 
-8 4 18 5138 5329 55 -8 8 II 1132 IIJ58 63 -7 3 4 8333 8633 54 -7 7 3 2835 2916 32 
-8 4 II 3723 3779 38 -8 8 12 1838 1782 48 -1 3 5 1884 1681 24 -7 7 4 1424 14IJ5 45 
-8 4 12 2281 2212 34 -8 8 13 1711 1642 49 -7 3 6 8283 8119 58 -7 7 5 288IJ 2811 33 
-8 4 13 158* 548 1163 -8 8 14 IJ* 795 42IJB -7 3 7 3987 3582 39 -7 7 6 97.9 988 65 
-8 4 14 2IJ36 1917 u -8 8 15 2758 2749 46 -7 3 8 2!447 2829 27 -7 7 7 1143 1215 58 
-8 4 15 3535 3398 37 -8 8 16 6'77* 624 359 -7 3 9 63IJ2 6449 59 -7 7 8 9* 226 3355 
-8 4 16 3153 3215 41 -8 8 17 1858 1677 59 -7 3 IIJ 5787 5995 57 -7 7 9 I.BBIJ 962 68 
-8 4 17 2819 2792 44 -8 8 18 1449 1388 72 -7 3 II 4717 4772 46 -7 7 IIJ IIJ72 IIJ2IJ 66 
-8 4 18 1391 1397 68 -8 18 I 1227 1169 65 -7 3 12 74IJ9 7348 69 -7 7 II 2191 2138 44 
-8 4 19 616* 361 133 -a l.B 2 6'15* 742 314 -7 3 13 612 597 92 -7 7 12 1152 1133 66 
-8 4 28 25.8* 642 352 -8 IIJ 3 1622 16IJ5 53 -7 3 14 2732 26IJ6 35 -7 7 13 1138 1856 68 
-8 4 21 2158 2174 54 -8 IIJ 4 2314 2318 45 -7 3 15 35IJ7 3493 36 -7 7 14 178* 271 IIJ46 
-9 4 22 1642 1627 67 -8 IIJ 5 911 829 85 -7 3 16 2997 2891 48 -7 7 IS 577* 74IJ 344 
-8 4 23 2378 2279 6IJ -8 18 6 1761 1681 53 -7 3 17 3221 3321 42 -7 7 16 1195 1127 69 
-a 4 24 1486 1446 82 -8 IIJ 7 677 578 Ill -7 3 IS 4699 4723 SIJ -7 7 17 1616 1714 62 
-8 6 I 2777 2845 29 -a u 8 .B* 384 4332 -7 3 19 IJ* 277 36.87 -7 7 IS 811 991 113 
-8 6 2 687 654 65 -8 19 9 145IJ 1392 64 -7 3 28 2897 2812 49 -7 7 19 1245 1215 82 
-a 6 3 1334 1394 49 -9 18 IIJ 1797 1915 56 -7 3 21 2IJ22 1893 56 -7 7 2IJ IJ* 369 4.84IJ 

Reflections flagged with an asterisk were considered unobserved. 
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H K L Fobs Fcalc StgF H K L Fobs Fcalc Stgf H K l Fobs Fcalc StgF H K L Fobs Fcalc Stgf 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

-7 9 I 1193 IB7B 57 -6 2 2B 55B* 418 456 -6 6 17 1755 1722 55 -s 114 1187 1218 54 
-7 9 2 16B6 1518 49 -6 2 21 1899 1979 57 -6 6 18 Jlil7* 425 256 -5 I 15 5855 59/iiJ 6/il 
-7 9 . 3 1498 1543 52 -6 2 22 286* 673 914 -6 6 19 1686 1598 58 -5 I 16 3135 334/il 37 
-7 9 4 Iii* 428 1176 -6 2 23 2583 251i14 5/il -6 6 2/il Iii* JIJ/il 3675 -5 I 17 3261 3372 39 
-7 9 5 357* 249 167 -6 2 24 Iii* 191 4287 -6 6 21 211* 286 113/il -5 I 18 4155 4181 41 
-7 9 6 llil83 llil62 63 -6 2 25 3482 3362 48 -6 6 22 574* 694 542 -5 I 19 Iii* 749 3198 
-7 9 7 675 922 lliiZ -6 2 26 Iii* 153 41i182 -6 8 I 739 813 84 -5 I 2/il 1971 2117 57 
-7 9 8 1623 1583 53 -6 4 I 2846 2961 26 -6 8 2 717 769 87 -5 I 21 3918 3923 42 
-7 9 9 9/iiB 8/il3 79 -6 4 2 7659 789/il 56 -6 8 3 171i19 1693 45 -5 I 22 1417 1419 7B 
-7 9 IB 861 831 84 -6 4 3 862 776 38 -6 8 4 614 522 97 -s I 23 2714 2726 48 
-7 9 II 6/iiZ* 356 341 -6 4 4 2362 2334 24 -6 8 5 1472 1483 49 -5 I 24 2449 2551 52 
-7 9 12 B* 345 371i11 -6 4 5 1383 1268 3B -6 8 6 469* 59 128 -5 I 25 447* 284 199 
-7 9 13 95* liZ 797 -6 4 6 5997 5928 54 -6 8 7 Iii* 359 3475 -5 I 26 1632 1624 7/il 
-7 9 14 1318 1Ziil7 73 -6 4 7 2389 244/il 25 -6 8 8 584* 44.1J 322 -s 3 I 5877 5954 49 
-7 9 IS B* 439 461/il -6 4 8 9355 9238 66 -6 8 9 983 1122 72 -5 3 2 B* 357 1681 
-6 " 2 14785 14698 39 -6 4 9 818 629 54 -6 8 1/il 5.1J5* 388 347 -5 3 3 365* 196 21B 
-6 " 4 6988 718/il 5/il -6 4 1/il 56llil 5572 57 -6 8 II Iii* 758 3679 -5 3 4 6477 616/il 53 
-6 B 6 1373 1721 34 -6 4 II 2377 2136 31 -6 8 12 466* 354 4/il9 -5 3 5 4142 4176 44 
-6 " 8 13627 1341i17 65 -6 4 12 825 873 67 -6 8 13 442* 91 469 -5 3 6 9885 9835 56 
-6 B IB 11496 11617 72 -6 4 13 1616 1562 42 -6 8 14 Iii* 435 1239 -5 3 7 6331 63.116 6/il 
-6 Iii IZ 1178 121i12 48 -6 4 14 5.1128 5858 51 -6 8 15 Slil2* 529 364 -5 3 8 3698 3533 37 
-6 " 14 11575 11788 84 -6 4 15 6/iiS* 479 358 -6 8 16 585* 232 489 -5 3 9 4.1162 3977 4/il w 
-6 B 16 921i17 9532 98 -6 4 16 4358 43/il4 45 -6 8 17 Iii* 462 4127 -5 3 1/il 3884 3746 41 N 
-6 Iii 18 2147 2312 48 -6 4 17 B* 186 3234 -6 8 18 Iii* 48 3838 -5 3 II 739 SIB 65 
-6 B 2/il 4489 4493 43 -6 4 18 837 654. l.iJJ -6 1/il I 31i13* 597 6/iiB -5 3 12 8BIJI 7782 78 
-6 Ill 22 53l.IJ 5389 52 -6 4 19 ll88 1.1164 77 -6 1111 2 1322 132/il 6.11 -s 3 13 4259 4223 44 
-6 B 24 1858 1868 58 -6 4 Zlil 2814 276/il 46 -6 l.iJ 3 351* 4.iJ9 555 -5 3 14 3589 3476 34 
-6 B 26 1684 1618 7B -6 4 21 Iii* 349 1228 -6 1/il 4 Iii* 219 1384 -5 3 15 3869 3141 35 
-6 2 I J.IJ71 289/il 27 -6 4 22 3883 Jlil41 49 -6 1/il 5 992 932 76 -5 3 16 1243 1184 7111 
-6 2 2 1789 1678 21 -6 4 23 B* 569 39Z.IJ -6 1/il 6 1395 14B5 62 -5 3 17 675* 136 346 
-6 2 3 9351 9.1Jiil3 47 -6 4 24 1228 lll.IJ 9111 -6 l.IJ 7 627* 585 32.11 -5 3 18 4433 4398 41 
-6 2 4 4998 4783 44 -6 6 I 1843 955 41 -6 l.iJ a 1421 1354 61 -5 3 19 2588 2563 51 
-6 2 5 151i127 14798 51 -6 6 2 Iii* 174 ZB83 -6 1/il 9 B* 63 4236 -5 3 2/il 3692 371i17 44 
-6 2 6 1479 1432 28 -6 6 3 2516 2466 27 -6 IB llil 541* 54/il 15.11 -5 3 21 2887 2831 49 
-6 2 7 9859 9552 59 -6 6 4 1197 1237 42 -5 I I 11325 11514 37 -5 3 22 545* 91 155 
-6 2 a 1653 1689 3/il -6 6 5 4.1J54 4827 41 -5 I 2 8393 7984 39 -5 3 23 B* 835 3562 
-6 2 9 4399 4341 43 -6 6 6 1136 1214 47 -5 I 3 71i155 7/il75 44 -5 3 24 1991 1914 6/il 
-6 2 I.IJ 1132 1155 43 -6 6 7 1571 164.11 37 -5 I 4 8514 8143 48 -5 3 25 756* 797 481 
-6 2 II 11187 1134/il 75 -6 6 a 761 745 68 -5 I 5 4119 3577 41 -5 5 I 2197 2289 24 
-6 2 12 369* 24 485 -6 6 9 111/il 1176 58 -5 I 6 233/il 2547 26 -5 5 2 579.11 6.1133 54 
-6 2 13 8499 8439 83 -6 6 l.iJ 1768 1727 42 -5 I 7 6/iiiS 58BB 55 -5 5 3 4138 4124 38 
-6 2 14 1349 129B 52 -6 6 II 2819 2775 36 -5 I 8 733 888 64 -5 5 4 5342 5385 57 
-6 2 15 886 657 83 -6 6 12 842 973 86 -5 I 9 8844 8849 7B -5 5 5 2443 2331 27 
-6 2 16 1185 lllil5 66 -6 6 13 2589 2571 4B -5 lllil 732/il 7373 73 -5 5 6 358* 649 321 
-6 2 17 6142 6137 59 -6 6 14 482* 149 393 -5 I II 2151 2138 34 -5 5 7 2664 2655 28 
-6 2 18 532* 399 498 -6 6 IS 466* 139 432 -5 I 12 6912 7124 72 -5 5 8 61Jflll 5944 56 
-6 2 19 6789 683/il 7/il -6 6 16 372* 583 ZB7 -5 I 13 4485 451116 43 -5 5 9 5121 5886 SB 

Reflections flagged wtth an astertsk were considered unobserved. 
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Va:ues of Fobs and Fclc lx2B.l Page 11 

H K l Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc SlgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

-s 5 1.0' 4732 4771 49 -s 9 14 164.0' 1693 61 -4 4 8 44.0'3 4431 45 -4 8 9 4B81 413Z 39 
-s 5 11 265.0' 2599 33 -s 9 15 637* 561 138 -4 4 9 6.0'52 5949 6.0' -4 8 1.0' 2213 2159 42 
-s 5 12 963 865 67 -4 B 2 1.0'361 1.0'4B7 36 -4 4 1.0' 872 839 52 -4 8 11 445* SIS lSI 
-5 5 13 599* 514 113 -4 liJ 4 5566 4538 48 -4 4 11 g• 292 2254 -4 8 12 1818 1925 49 
-s 5 14 2364 2331 42 -4 B 6 2985 2765 29 -4 4 12 3133 3/iJ41 33 -4 8 13 29.0'7 2929 42 
-s 5 15 3/iJ61 3863 39 -4 8 8 6885 7243 66 -4 4 13 5119 5186 54 -4 8 14 321* 5.0'6 239 
-s 5 16 2981 3819 42 -4 .0' 18 5387 5294 52 -4 4 14 3218 3187 36 -4 8 IS- 3485 3397 42 
-s 5 17 3825 3867 42 -4 8 12 2585 2458 31 -4 4 15 5384 53.0'1 56 -4 8 16 1821 IBIS 93 
-s 5 18 1.0'25 1159 87 -4 B 14 5362 5524 53 -4 4 16 1184 1295 77 -4 8 17 1335 1277 71 
-5 5 19 .0'* 1.0'1 3127 -4 B 16 3868 4128 4B -4 4 17 114.0' 1152 76 -4 8 18 1358 IH5 73 
-5 5 2.0' 878 876 1.0'3 -4 B 18 751 932 1.0'5 -4 4 18 529* 596 495 -4 1.0' 1 1898 1868 47 
-s 5 21 1878 1892 62 -4 8 28 2668 2668 47 -4 4 19 2542 2538 49 -4 18 2 867 925 84 
-5 5 22 158.0' 1553 72 -4 B 22 2881 2895 46 -4 4 28 2218 2252 54 -4 1.0' 3 829 773 82 
-s 5 23 1316 1429 87 -4 B 24 294* 727 295 -4 4 21 3.0'27 2886 47 -4 18 4 2939 2966 4.0' 
-s 7 1 2246 2263 33 -4 B 26 774* 989 394 -4 4 22 1288 1341 88 -4 1.0' 5 432* 7.0'4 522 
-5 7 2 626 784 85 -4 2 I B* 357 1573 -4 4 23 1139 1177 93 -4 18 6 2385 2356 45 
-5 7 3 1891 28.0'8 37 -4 2 2 2217 2397 23 -4 4 24 B* 287 3457 -4 18 7 1861 1743 51 
-5 7 4 927 893 62 -4 2 3 5193 53.0'1 45 -4 6 I 2872 2818 28 -4 1.0' 8 512* 232 148 
-5 7 5 4546 4569 42 -4 2 4 6826 6619 47 -4 6 2 3134 3247 3.0' -4 1.0' 9 1169 1137 71 
-s 7 6 1819 1849 48 -4 2 5 5236 519.0' 52 -4 6 3 3224 3182 32 -4 1.0' 1.0' 1788 17.0'8 55 
-5 7 7 2545 2729 35 -4 2 6 4549 4188 48 -4 6 4 7842 7897 69 -4 18 11 191* 262 1218 
-s 7 8 1318 1379 51 -4 2 7 1.0'34 1.0'87 37 -4 6 5 238* 255 567 -3 I I 2519 2153 24 
-s 7 9 1112 1888 59 -4 2 8 941 1831 43 -4 6 6 5478 5728 52 -3 I 2 6828 5837 34 
-s 7 18 596* 315 318 -4 2 9 2542 2466 25 -4 6 7 2874 2844 32 -3 I 3 268* 44.0' 68 
-5 7 11 3432 3464 36 -4 ?. 18 4343 4437 45 -4 6 8 944 1885 53 -3 I 4 3619 3116 34 Vol 
-5 7 12 1179 1.0'63 64 -4 2 II 4.0'92 4137 44 -4 6 9 2818 2935 33 -3 I 5 2822 1981 23 Vol 
-5 7 13 385.0' 31H 38 -4 2 12 3737 3788 41 -4 6 18 5652 5741 55 -3 I 6 4278 4326 46 
-5 7 14 1424 1456 56 -4 2 13 1867 1852 38 -4 6 II 1138 1236 67 -3 I 7 3567 3497 36 
-s 7 IS 576* 544 351 -4 2 14 513* 63 312 -4 6 12 5791 58.0'8 55 -3 I 8 4818 4485 52 
-s 7 16 325* 481 678 -4 2 IS 1299 1271 56 -4 6 13 338* 494 612 -3 I 9 1468 1288 36 
-5 7 17 182.0' 1883 54 -4 2 16 2323 2368 41 -4 6 14 1868 1832 74 -3 I 1.0' 332* 442 134 
-s 7 18 652* 649 141 -4 2 17 272.0' 2779 45 -4 6 IS 1466 1368 59 -3 I II 2847 2745 3.0' 
-5 7 19 1966 1885 58 -4 2 18 2292 2363 51 -4 6 16 3543 3634 48 -3 I 12 1125 1114 58 
-s 7 2.0' 697* 898 387 -4 2 19 3186 3145 44 -4 6 17 1587 1519 59 -3 I 13 28.0'8 1998 38 
-5 9 I 16.0'3 1532 46 -4 2 28 B* 149 1141 -4 6 18 3692 38.0'1 41 -3 114 1189 11.0'7 55 
-5 9 2 3874 3175 36 -4 2 21 B* 428 3692 -4 6 19 B* 17 3446 -3 I 15 .0'* 364 2143 
-5 9 3 .0'* 161 3519 -4 2 22 1145 1212 78 -4 6 28 1286 1175 84 -3 I 16 597* 658 114 
-5 9 4 1438 1456 52 -4 2 23 178.0' 1778 59 -4 6 21 1176 1875 85 -3 I I 7 1561 1619 57 
-5 9 5 1488 1568 51 -4 2 24 1622 1564 65 -4 6 22 1389 1172 81 -3 I 18 511* !59 416 
-s 9 6 1122 1893 63 -4 2 25 1498 1629 79 -4 8 I 5585 5646 6.0' -3 I 19 814 881 1.0'9 
-s 9 "1 1175 1328 63 -4 4 I 8347 8388 54 -4 8 2 666 535 93 -3 I 28 464* 56.0' 6.0'.0' 
-5 9 8 2617 2576 4B -4 4 2 1624 18.0'6 25 -4 8 3 4.0'38 3968 44 -3 I 21 336* 682 732 
-5 9 9 382* 359 659 -4 4 3 5591 5984 56 -4 8 4 2479 2632 37 -3 I 22 819 746 18.0' 
-5 9 18 175.0' 1721 48 -4 4 4 2228 2345 22 -4 8 5 911 945 73 -3 I 23 1.0'13 1.0'57 86 
-5 9 II 524* 661 132 -4 4 5 2658 2828 24 -4 8 6 2346 2484 39 -3 I 24 5.0'7* 218 463 
-5 9 12 .0'* 322 3444 -4 4 6 4719 458.0' 48 -4 8 7 44.0'2 4295 41 -3 I 25 .0'* 786 4423 
-5 9 13 1194 1165 73 -4 4 7 82.0'6 7947 63 -4 8 8 49.0'* 74 133 -3 I 26 482* 137 576 

Reflections flagged with an asterisk were considered unobserved. 
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H I( l Fobs Feale Slgf H I( l Fobs Fcalc Slgf H I( l Fobs Fcalc SlgF H I( l Fobs Fcalc StgF - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
-3 3 I 1699 1667 19 -3 5 23 1166 971 87 -2 B 22 1868 1833 55 :-2 4 2.0' 15.0'5 153.0' 67 
-3 3 2 6476 6261 48 -3 7 I 729 879 72 -2 B 24 .0'* 177 3369 -2 4 21 3.0'64 31.0'.0' 49 
-3 3 3 6377 6174 49 -3 7 2 2536 2498 31 -2 B 26 1489 1344 74 -2 4 22 1384 1395 81 
-3 3 4 1524 1539 23 -3 7 3 7.1114 7168 65 -2 2 I 4lJ59 4426 39 -2 4 23. 127.0' 1411 91 
-3 3 5 6187 6828 53 -3 7 4 374* 569 398 -2 2 2 2148 2131 21 -2 4 24 .0'* 431 3982 
-3 3 6 2186 1998 22 -3 7 5 7851 71.0'7 67 -2 2 3 8969 8484 42 -2 6 I 3328 3383 32 
-3 3 7 299* 3.0'9 348 -3 7 6 1425 1322 47 -2 2 4 3416 3328 33 -2 6 2 5616 5752 61 
-3 3 8 4691 496.0' 45 -3 7 7 1832 1785 4.0' -2 2 5 8.0'95 7956 49 -2 6 3 1854 1771 3.0' 
-3 3 9 4lJ55 3949 48 -3 7 8 2168 2234 38 -2 2 6 3935 3867 4.0' -2 6 4 8333 8384 68 
-3 3 lB 2528 252.0' 27 -3 7 9 4386 4419 47 -2 2 7 9.0'4 1.0'6.0' 4lJ -2 6 5 3668 3751 36 
-3 3 II 6lJ95 6235 65 -3 7 IB 1.1177 1231 74 -2 2 'I 14lJ2 1294 31 -2 6 6 455.0' 4564 43 
-3 3 12 18lJ2 1815 36 -3 7 11 62l7 6347 65 -2 2 ~ 6333 644.0' 58 -2 6 7 2158 2115 38 
-3 3 13 3186 2978 31 -3 7 12 1831 974 75 -2 2 18 5391 5465 55 -2 6 8 1322 1153 42 
-3 3 14 3514 3573 34 -3 7 13 2882 286lJ 39 -2 2 II 6572 6521 64 -2 6 9 329* 248 168 
-3 3 15 2893 2lJ12 42 -3 7 14 1981 2852 48 -2 2 12 3735 3716 38 -2 6 18 5514 5561 54 
-3 3 16 1986 1918 51 -3 7 15 1855 1785 51 -2 2 13 1792 1939 39 -2 6 II 1959 1932 43 
-3 3 17 3336 3428 41 -3 7 16 775 968 188 -2 2 14 459* 752 418 -2 6 12 4383 4322 42 
-3 3 18 591* 1821 467 -3 7 17 4864 3978 4B -2 2 15 2235 2297 48 -2 6 13 2485 2465 4lJ 
-3 3 19 2.0'67 ZllJlJ 54 -3 7 18 lJ* 414 1425 -2 2 16 21JJ2 21JJ7 45 -2 6 14 642* 316 112 
-3 3 2lJ 2855 2lJ64 56 -3 7 19 279lJ 27llJ 5lJ -2 2 17 3267 3141 41 -2 6 15 9lJ6 921 9lJ w -3 3 21 411* 68 572 -3 7 2lJ 1281 llJ94 81 -2 2 18 18.0'5 2lJB9 58 -2 6 16 3614 3562 39 ~ -3 3 22 1264 1412 79 -3 9 I 322* 288 563 -2 2 19 2lJII 1988 54 -2 6 17 787* IB58 357 
-3 3 23 1587 1661 72 -3 9 2 4424 4414 44 -2 2 2.0' lJ* 382 3499 -2 6 18 3498 3475 43 
-3 3 24 lJ* llJ4 382lJ -3 9 3 1657 1657 46 -2 2 21 343* 469 679 -2 6 19 1488 1528 68 
-3 3 25 1192 1368 97 -3 9 4 lJ* 638 3484 -2 2 22 1112 1135 82 -2 6 2lJ 954 1155 llJ4 
-3 5 I 314* 92 1.0'3 -3 9 5 1253 1239 58 -2 2 23 198lJ 1767 58 -2 6 21 92.0' 936 llJ5 
-3 5 2 7539 7896 61 -3 9 6 3731 3682 37 -2 2 24 1729 1733 65 -2 8 I 5854 5159 52 
-3 5 3 3954 3889 39 -3 9 7 292* 184 6lJ3 -2 2 25 llJ96 1139 llJ I -2 8 2 2145 2128 38 
-3 5 4 238* 58 391 -3 9 8 44lJ5 4441 45 -2 4 I 84lJ9 8641 52 -2 8 3 213lJ 2lJ89 39 
-3 5 5 5199 5242 51 -3 9 9 9lJ5 842 81 -2 4 2 6861 7.0'77 54 -2 8 4 3884 3133 34 
-3 5 6 7439 7665 66 -3 9 llJ 1586 1642 53 -2 4 3 4945 4927 49 -2 B 5 2656 2611 35 
-3 5 7 1676 1532 32 -3 9 11 1547 153lJ 53 -.2 4 4 2591 2541 27 -2 B 6 1627 1527 47 
-3 5 8 7347 7461 71 -3 9 12 2lJ33 1959 51 -2 4 5 4998 5lJ56 52 -2 B 7 5273 5198 49 
-3 5 9 2347 2316 31 -3 9 13 lJ* 835 4677 -2 4 6 3887 3lJ48 33 -2 8 8 1321 1376 57 
-3 5 IB 3114 3159 29 -3 9 14 3494 3533 44 -2 4 7 8llJ7 8426 62 -2 8 9 2854 2792 38 
-3 5 11 3614 3565 37 -3 9 15 8* 196 1494 -2 4 8 5934 5735 59 -2 8 1B 2351 2372 41 
-3 5 12 3329 3327 36 -3 II I lJ* 269 4.0'.0'3 -2 4 9 6668 6647 61 -2 8 II 16lJ2 1498 51 
-3 5 13 1666 1752 48 -2 .0' 2 12799 14718 117 -2 4 18 3392 3286 34 -2 B 12 1499 1486 58 
-3 5 14 5684 5599 57 -2 lJ 4 938 636 28 -2 4 II 388* 475 117 -2 B 13 37lJ3 3723 38 
-3 5 15 1496 1313 55 -2 .0' 6 6336 6158 57 -2 4 12 18.0'* 129 279 -2 B 14 8* 339 359.0' 
-3 5 16 2813 2749 43 -2 lJ 8 8544 8638 63 -2 4 13 5584 5664 61 -2 8 15 2797 2889 45 
-3 5 17 2794 2833 45 -2 .0'. 1.0' 1.0'94 llJ4.0' 43 -2 4 14 2746 2738 38 -2 B 16 1321 1539 78 
-3 5 18 1.0'34 1.0'52 85 -2 lJ 12 557lJ 5416 56 -2 4 15 5242 5225 51 -2 B 17 534* 342 4.0'9 
-3 5 19 1462 161.0' 68 -2 8 14 5598 5855 57 -2 4 16 221.0' 2129 47 -2 8 18 1487 1443 72 
-3 5 2/iJ 2997 299.0' 47 -2 .0' 16 2557 2635 37 -2 4 17 1378 1359 67 -2 1.0' I 1675 1643 48 
-3 5 21 548* 26 472 -2 .0' 18 II 89 1117 69 -2 4 18 8* 138 3317 -2 18 2 2352 2349 43 
-3 5 22 239.0' 24/iJ7 58 -2 liJ 28 2994 2849 44 -2 4 19 2295 2264 49 -2 1.0' 3 1388 1513 56 

Reflections flagged with an asterisk were considered unobserved . 
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Values of Fobs and Fclc (x2B.l Page 13 

H K L Fobs Fcalc SlgF H K L Fobs Fc·a lc StgF H K L Fobs Fe a lc StgF H K L Fobs Fcalc StgF 
- - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

-2 IB 4 2527 2489 42 -I 3 15 3576 3695 38 -I 7 15 2296 2226 47 B 2 12 1638 1771 4lJ 
-2 18 5 528* 197 341 -I 3 16 4764 4768 49 -I 7 16 914 784 89 8 2 13 721 729 74 
-2 18 6 749 728 98 -I 3 17 1983 1938 54 -I 7 17 2365 2288 58 8 2 14 1197 1141 53 
-2 UJ 7 1321 1464 68 -I 3 18 3148 3137 44 -I 7 18 285* 28 912 B 2 15 5768 5813 54 
-2 18 8 1377 1369 65 -I 3 19 1114 1282 87 -I 7 19 1853 956 89 B 2 16 8* 397 2597 
-2 18 9 1411 1348 62 -I 3 28 435* 349 199 -I 7 28 682* 598 499 8 2 17 6597 6682 73 
-2 18 18 2595 2444 47 -I 3 21 2511 2516 52 -I 9 I 1888 1833 58 8 2 18 592* 594 153 
-2 18 II 3* 285 4826 -I 3 22 2789 2731 51 -I 9 2 1646 1613 46 8 2 19 3156 3153 46 
-I I I 14333 14146 114 -I 3 2~ 1461 1422 75 -I 9 3 3* 685 3848 3 2 23 479* 553 562 
-I I 2 9533 9341 31 -I 3 24 1983 1824 66 -I 9 4 897 911 72 3 2 21 2522 2435 48 
-1 I 3 1887 1718 18 -I 5 1 5858 5136 52 -I 9 5 466* 118 366 8 2 22 8* 66 3231 
-1 I 4 9818 9355 42 -I 5 2 1731 1765 25 -I 9 6 2628 2788 38 B 2 23 3694 3685 45 
-I I 5 9258 9167 48 -I 5 3 875 881 42 -I 9 7 1878 110'4 64 8 2 24 366* 552 784 
-I I 6 44B5 4355 46 -I 5 4 5146 5147 58 -1 9 8 1916 280'5 47 8 2 25 2148 2112 62 
-1 I 7 lllJ67 18754 58 -I 5 5 4929 4826 46 -I 9 9 1657 1686 58 " 4 " 11722 11976 51 
-I I 8 3633 3628 38 -I 5 6 576lJ 5886 58 -I 9 IB B* 91 3834 B 4 I 1312 1539 26 
-1 I 9 3lJ95 3B48 32 -1 5 7 5248 5358 54 -1 9 11 8lJ9 888 92 " 4 2 5429 5567 54 
-1 I IB 8373 8282 72 -I 5 8 256lJ 2524 28 -I 9 12 17lJ8 1648 58 " 4 3 2125 2lJ73 . 22 
-I I 11 5444 5315 51 -I 5 9 1869 926 45 -I 9 13 571* 361 385 8 4 4 3437 3417 35 w -I 1 12 5472 5375 6lJ -I 5 18 1591 1557 39 -I 9 14 1782 1736 6B B 4 5 2246 2247 23 I.J1 
-1 I 13 8282 83lJ7 73 -I 5 II 3392 3364 34 -I 9 15 538* 7lJ2 163 3 4 6 9943 9972 6lJ 
-I 114 B* 43lJ 2111 -1 5 12 3792 3778 37 -1 II I 876 911 9B B 4 7 B* 298 1783 
-I I 15 4482 4488 43 -I 5 13 3337 3324 36 -1 11 2 96lJ 987 83 B 4 8 8987 8771 67 
-1 1 16 3382 3461 35 -I 5 14 2925 2824 38 B " 2. 13862 14444 128 " 4 9 2283 2335 29 
-I I 17 3* 449 381lJ -I 5 15 1324 129lJ 63 " " .. 815lJ 8394 46 " 4 Ill 129lJ 1339 43 
-I I 18 3943 3968 45 -I 5 16 B* 281 3837 " " 6 17586 17168 55 B 4 II 1317 1217 43 
-I I 19 3631 3587 41 -I 5 17 1543 1514 61 B B 8 11738 118.0'4 63 B 4 12 5822 5819 59 
-I I 28 1214 1277 88 -I 5 18 2464 2495 46 8 8 lB 1389 1323 37 8 4 13 387* 269 433 
-I I 21 3839 3817 45 -I 5 19 2786 2861 47 8 " 12 12898 12119 77 B 4 14 5297 5311 51 
-I I 22 1547 1513 61 -1 5 28 2232 2285 54 8 8 14 11958 11838 84 8 4 15 1697 1638 51 
-I I 23 539* 151 482 -I 5 21 1542 1552 68 8 " 16 3283 3391 35 8 4 16 1847 1814 49 
-1 I 24 1987 2B31 68 -I 5 22 6.0'5* 632 438 8 " 18 3984 3893 41 8 4 17 1123 1184 81 
-I I 25 1692 1647 67 -I 5 23 B* 288 3542 8 8 28 6565 6699 66 8 4 18 2169 2233 51 
-I 3 I 689lJ 7B24 45 -I 7 I 3148 3176 33 B " 22 3887 3872 46 8 4 19 3* 3B 3273 
-I 3 2 12383 12284 46 -I 7 2 2667 2617 31 8 " 24 1239 955 76 8 4 28 3643 3714 43 
-1 3 3 3612 3637 34 -I 7 3 4674 4772 45 3 2 B 1754 1499 18 8 4 21 5S4* 756 163 
-I 3 4 12294 11962 58 -I 7 4 1511 1586 4.0' .0' 2 I 8797 8835 37 8 4 22 1614 1716 71 
-1 3 5 4653 4737 47 -1 7 5 2786 2691 32 8 2 2 961 1832 24 8 4 23 693* 662 413 
-I 3 6 2118 2214 23 -I 7 6 828 787 67 8 2 3 15837 15124 41 8 6 8 468 377 73 
-1 3 7 8532 8396 59 -1 7 7 563* 473 181 8 2 4 4591 4515 41 B 6 I 2588 2537 26 
-I 3 8 6195 6187 55 -I 7 8 1773 1669 43 .0' 2 5 1.0'676 1.0'132 49 8 6 2 581 544 68 
-I 3 9 6981 7.0'1.0' 67 -I 7 9 3237 3259 35 .0' 2 6 2774 2677 26 .0' 6 3 4289 4485 41 
-I 3 1.0' 8841 866lJ 7/iJ -1 7 18 76.0' 717 88 " 2 7 3739 3473 38 8 6 4 1929 1926 33 
-1 3 11 191.9 1967 34 -1 7 II 2951 2876 38 .0' 2 8 651 888 58 8 6 5 2449 2547 28 
-1 3 12 3123 3177 3B -1 7 12 535* 139 396 8 2 9 12511 12389 65 8 6 6 2467 2455 28 
-I 3 13 3.0'14 2988 31 -1 7 13 8* 134 3326 8 2 18 8* 542 1762 8 6 7 1353 1268 39 
-I 3 14 3.0'66 3lJ44 33 -1 7 14 2il4* 623 258 B 2 11 13567 18374 74 8 6 8· 1587 1648 4lJ 

Reflections flagged with an asterisk were considered unobserved. 
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H I( L Fobs fcalc Stgf H I( L fobs fcalc Stgf H I( L Fobs fcalc Stgf H I( L Fobs Fcalc Stgf 
- - - ---- ----- ---- - - - ---- ----- ---
B 6 9 31JSS 38'49 33 I I s 6578 6648 51 I s I 6144 6176 68' I 9 s 137.8' 1258' 53 
IJ 6 Ill' 457* 112 381 I I 6 5.1134 4324 5.11 I 5 2 5184 543.11 54 I 9 6 2177 2126 41 
IJ 6 II 2411 24.111 39 I I 7 11563 1126.11 59 1 s 3 284.11 2771. 28 I 9 7 1.1165 II DB 68 
IJ 6 12 515* 474 129 I I 8 85.11.11 81.111 64 I 5 4 916 961 41 I 9 8 1688 1774 49 
liJ 6 13 lliJ75 lliJ92 72 I I 9 5384 5394 55 I s 5 2251 2286 26 I 9 9 2.112* 136 317 
IJ 6 14 347* 368' 643 I I 1.11 7236 7436 64 I s 6 1338' 1366 35 I 9 I.IJ 422* 98 152 
IJ 6 IS 1281 1143 63 I I II 4739 4774 47 I s 7 47/iJ4 4679 51 I 9 ll liJ* 743 3969 
IJ 6 16 248'* 338 323 I I 12 32/iJ3 3198 31 I 5 8 3668 3668 37 I 9 12 1151 1228 77 
IJ 6 17 28'4 7 28'84 51 I I 13 8744 8734 85 I s 9 1656 1652 36 I 9 13 862 828 97 
II 6 18 752 727 ll3 I I 14 3586 3625 33 I S IS 2613 2646 31 I 9 14 i297 1265 78' 
IJ 6 19 IIJ32 895 92 I I IS 4129 4268' u I S II 1591 1736 42 Ill liJ 4f1S* 504 187 
8 6 28 8* 381 3665 I I 16 5268 5298 58 I 5 12 1149 UJ93 68 I II I 411* 284 582 
8 6 21 213* 512 1111 I I 17 1225 1164 73 I 5 13 3288 3251 36 Ill 2 1534 1487 68 
8 8 8 e• 539 3543 I I 18 2991 318.8' u I 5 14 2935 2848 39 2 B .IJ 11992 11777 113 
.IJ 8 I 333* 48 474 I I 19 42.8'3 4338 "' I 5 15 21.8'6 2855 47 2 .IJ 2 695.8' 6235 4.8' 
IJ 8 2 324* 39.8' 182 I I 2.8' 64.8'* 7.8'1 376 I 5 16 2151 2116 49 2 .IJ 4 5174 4655 46 
s 8 3 543* 224 32.8' I I 21 3177 3B8B 44 I 5 17 B* 157 3528 2 B 6 7318 7639 61 
.IJ 8 4 264* 333 641 I I 22 2786 2758 47 I s 18 6.8'8* 493 419 2 B 8 6159 6888 68 
.IJ 8 s 866 942 74 I I 23 .IJ* 185 3282 I s 19 17.8'7 &671 59 2 .IJ Ill' 3.8'37 2988 32 
s 8 6 1841 955 64 I I 24 1778 1818 63 I 5 28 JIBS 1.8'49 85 2 .IJ 12 83BB 11484 88 
.IJ 8 7 B* 588 3788 I I 25 1568 1568 72 I 5 21 1568 16/iJ7 69 2 B 14 6482 6532 68 w 
.IJ 8 8 657 574 98 I 3 .IJ 891 836 3/iJ I 5 22 1257 1226 84 2 B 16 575* 81 344 0\ 
liJ 8 9 468* 735 426 I 3 I 124* 5.8'3 616 I 7 liJ 1142 1288 45 2 B 18 3723 3624 4.8' 
liJ 8 Ill' liJ* 376 3286 I 3 2 11.899 1.8'76.8' 47 I 7 I 1333 1325 39 2 .IJ 2.8' 4147 4174 42 
.IJ 8 II 1194 1292 61 I 3 3 8962 8466 49 I 7 2 691 726 74 2 .IJ 22 1277 13.88 71 
liJ 8 12 s• 184 3539 I 3 4 11669 11445 51 I 7 3 3343 34.8'4 3.8' 2 s 24 946 774 99 
IJ 8 13 578* 831 417 I 3 5 11187 1.8'641 53 I 7 4 146.8' 1418 44 2 2 .IJ 2482 2763 25 
.IJ 8 14 s• 465 3974 I 3 6 4527 4585 46 I 7 5 2368 2387 34 2 2 I 4897 3751 35 
.IJ 8 15 431* 23/iJ 494 I 3 7 7852 7178 61 I 7 6 876 911 67 2 2 2 787 689 33 
B 8 16 657* 347 372 I 3 8 5716 5588 56 I 7 7 612 499 9.8 2 2 3 6281 6552 45 
liJ 8 17 644* 378 376 I 3 9 897 642 47 I 7 8 343* 468 569 2 2 4 2348 2423 24 
S IS liJ 1179 1161 59 I 3 IS 8577 8543 71 I 7 9 2722 2813 37 2 2 5 6488 6214 53 
8 18 I 486* 648 423 I 3 II 4871 4857 49 I 7 IS 1786 1782 49 2 2 6 569 636 53 
IJ 18 2 6.91* 583 186 I 3 12 4885 4855 48 I 7 II 23.8'7 2337 43 2 2 7 5258 S2f13 54 
liJ 1/iJ 3 971 999 71 I 3 13 4292 43/iJ9 48 I 7 12 192/iJ 1987 47 2 2 8 397/iJ 3953 41 
liJ 1/iJ 4 531* 618 127 I 3 14 1558 1583 48 I 7 13 853 96/iJ 88 2 2 9 9829 9862 68 
8 UJ 5 598* 455 115 I 3 15 8* 432 3/iJ5.9 I 7 14 .IJ* 378 3459 2 2 18 4.963 3992 39 
s 1/iJ 6 1313 1198 61 I 3 16 4881 4854 47 I 7 15 619* 636 344 2 2 II 5487 5314 56 
s 18 7 143* 328 497 I 3 17 1844 1958 57 I 7 16 589* 622 419 2 2 12 1342 1385 44 
B 1/iJ 8 1234 1165 67 I 3 18 4239 4253 44 I 7 17 1344 1227 78 2 2 13 921 984 63 
8 18 9 941 958 85 I 3 19 2833 2885 46 I 7 18 487* 55.9 644 2 2 14 1577 1594 49 
8 1/iJ 1/iJ 313* 485 242 I 3 28 286* 453 846 I 7 19 916 888 184 2 2 15 46f15 4815 48 
I I 8 2639 3163 24 I 3 21 ll 83 1173 88 I 9 liJ 2474 2385 37 2 2 16 2189 2166 58 
I I I 11863 11535 183 I 3 22 2.il38 2819 50 I 9 I 8* 181 1185 2 2 17 3653 3875 42 
I I 2 16762 16126 138 I 3 23 487* 625 198 I 9 2 1454 1576 49 2 2 18 fl* 768 3483 
I I 3 1833 1718 21 I 3 24 2373 2159 57 I 9 3 1.8'62 1181 63 2 2 19 8* 488 1135 
I I 4 9198 9172 44 I 5 8 5369 5382 52 I 9 4 468* 448 128 2 2 28 654* 7.8'1 37.8' 

Reflections flagged wttn an astertsk were considered unobserved. 

T. 
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Values of Fobs and Fclc lx2B.l Page 15 

H K L Fobs Fcalc SlgF H K L Fobs Fcalc SlgF H K L Fobs Fcalc SlgF H K l Fobs Fcalc SlgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

2 2 21 2136 2191 54 2 6 19 914 76B 97 3 1 15 859' 798 84 3 5 13 IBI3 1.9'95 78 
2 2 22 1297 1336 77 2 6 2B 534* 515 167 3 I 16 1412 1447 61 3 5 14 4811 4746 45 
2 2 23 ·2s47 21.9'8 58 2 6 21 1338 1167 77 3 1 17 484* 161 465 3 5 15 2117 2121 48 
2 2 24 369* 716 775 2 8 B B* 613 3752 3 1 18 591* 287 4.9'1 3 5 16 B* 234 3518 
2 4 B 4874 4979 47 2 8 I 4.9'58 4.9'81 4B 3 I 19 896 751 183 3 5 17 I BIB 1849 54 
2 4 1 4a57 5247 47 2 a 2 2615 2581 34 3 I 2B 1316 1343 7B 3 5 18 2997 2971 44 
2 4 2 314* 647 281 2 8 3 3B3* 458 614 3 I 21 565* 939 46.9' 3 5 19 2a6• 192 299 
2 4 3 3536 3618 34 2 8 4 2581 273.9' 37 3 1 22 947 961 91 3 5 2B 2753 ~67.9' 51 
2 4 4 6299 6391 59 2 8 5 3715 3787 37 3 I 23 368* 561 247 3 5 21 1849 941 89 
2 4 5 9762 9a4B 6B 2 8 6 547* 7a3 353 3 I 24 g• 236 3895 3 5 22 g• 842 4219 
2 4 6 6512 6581 64 2 8 7 4717 4832 45 3 3 B 23a3 2412 24 3 7 B 2618 2625 31 
2 4 7 6746 6796 66 2 8 8 1171 1183 63 3 3 I 4aJ5 4814 43 3 7 I 61.(15 6324 59 
2 4 8 2911 2827 29 2 8 9 1653 1535 47 3 3 2 416 647 61 3 7 2 1.9'45 879 55 
2 4 9 1465 1586 36 2 8 IB 1781 1732 46 3 3 3 6777 7121 52 3 7 3 761.9' 7798 76 
2 4 IB 3166 326B 31 2 8 II 1848 193.9' 5B 3 3 4 5.9'27 4939 4a 3 7 4 1361 14.02 48 
2 4 II 3512 3564 36 2 8 12 984 818 82 3 3 5 3182 2895 31 3 7 5 3.9'80 3133 32 
2 4 12 4992 4899 45 2 8 13 2688 2682 .. 3 3 6 3.9'42 3112 31 3 7 6 2.9'74· 2063 38 
2 4 13 4299 4194 48 2 8 14 755 684 106 3 3 7 2291 2387 25 3 7 7 3389 3395 33 
2 4 14 2468 2386 48 2 8 15 1329 1437 73 3 3 8 736 668 53 3 7 8 382* 185 517 
2 4 15 953 I liB 83 2 8 16 13BB 1288 76 3 3 9 5836 5743 62 3 7 9 6325 6396 64 
2 4 16 1164 1.9'87 72 2 8 17 462* 374 552 3 3 IB 2317 2327 3B 3 7 IB 2105 2116 44 
2 4 17 1868 1814 55 2 lB B g• 28 1236 3 3 11 3519 3577 32 3 7 II 4385 4252 39 w 
2 4 18 2474 2456 49 2 IB 1 878 885 78 3 3 12 3438 3387 37 3 7 12 1841 1933 52 ........ 
2 4 19 2784 2734 46 2 IB 2 2527 2581 > 4B 3 3 13 405* 66 135 3 7 13 77B 822 96 
2 4 2B 1683 1886 67 2 IB 3 523* 273 345 3 3 14 1856 1214 71 3 7 14 994 944 81 
2 4 21 1355 1375 75 2 IB 4 2784 2721 42 3 3 15 2582 2472 42 3 7 15 3773 3721 42 
2 4 22 373* > 298 69B 2 IB 5 1234 1296 68 3 3 16 1431 1526 66 3 7 16 617* 39 376 
2 4 23. 530* 433 18B 2 IB 6 862 912 92 3 3 17 2681 2663 48 3 7 17 3819 2977 47 
2 6 B 2677 2744 28 2 IB 7 g• 815 > 4419 3 3 18 1944 1961 54 3 7 18 582* 778 421 
2 6 1 4274 4339 43 2 IB 8 1173 1154 73 3 3 19 g• 463 3183 3 9 B 4a3B 4754 47 
2 6 2 7433 7483 67 2 IB 9 363* 478 21a 3 3 28 1215 1265 75 3 9 I 1304 1261 54 
2 6 3 1600 1591 33 2 IB lB 2.9'42 2868 54 3 3 21 1329 1236 71 3 9 2 139a 142a 52 
2 6 4 46al 4655 44 3 1 B 4795 4591 32 3 3 22 g• 116 3581 3 9 3 16a3 162a 46 
2 6 5 1893 1222 44 3 1 I 1318 137a 15 3 3 23 1716 1631 67 3 9 4 3224 3197 36 
2 6 6 1557 1365 36 3 I 2 1788 1779 ta 3 5 B 9147 9893 68 3 9 5 999 909 7B 
2 6 7 2888 2852 38 3 I 3 6635 662a 44 3 5 1 4138 4113 42 3 9 6 4a.IJ5 4951 45 
2 6 8 5881 4975 58 3 1 4 5666 5588 51 3 5 2 3827 3821 27 3 9 7 g• 643 3875 
2 6 9 2384 2289 37 3 1 5 g• 288 139a 3 5 3 5116 5119 5B 3 9 8 2312 2275 43 
2 6 IB 4987 5837 49 3 I 6 5526 5898 52 3 5 4 4587 4524 44 3 9 9 1546 1563 53 
2 6 II B* 45 3BIB 3 I 7 5927 5659 56 3 5 5 1262 1213 35 3 9 IB 1444 1477 61 
2 6 12 1117 1125 67 3 I a 2248 2262 28 3 5 6 7a88 8134 69 3 9 II 1295 1318 71 
2 6 13 2842 1997 47 3 I 9 2439 2545 28 3 5 7 1399 1493 38 3 9 12 3274 3158 43 
2 6 14 2658 267.9' 43 3 I IB B* 396 1617 3 5 8 4355 431B 43 3 9 13 646* 296 4BB 
2 6 15 1796 1828 53 3 I II 482* 130 311 3 5 9 28Ba 2873 3B 3 11 B 777 616 96 
2 6 16 3485 3475 42 3 I 12. 2364 2218 36 3 5 IB 1582 17.U8 41 4 B B 1258B 121.0'2 38 
2 6 17 334* 329 248 3 I 13 1736 1701 44 3 5 II 1284 1287 57 4 B 2 265* 360 348 
2 6 Ia 175a 1757 59 3 I 14 2849 2812 36 3 5 12 5969 5956 58 4 B 4 5247 4917 53 

Reflections flagged with an asterisk were considered unobserved. 
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H K l Fobs Fcalc StgF H K l Fobs Fcalc StgF H K l Fobs Fcalc StgF H K l Fobs Fcalc StgF 
-- - - - ---- ----- ---

4 B 6 IB29 954 45 4 4 12 12BI 1293 56 4 8 IS !iss IB61 94 5 3 II 186.9' 1869 38 
4 B 8 3957 3777 4.9' 4 4 13 4614 4652 46 4 8 16 1484 1533 73 5 3 12 2.9'24 2.9'7.9' 38 
4 B IB 2886 2737 3B 4 4 14 2143 ZIB4 45 4 IB B 2.9'29 2.9'82 u 5 3 13 3184 3194 36 
4 B 12 3969 4.9'72 41 4 4 IS 1654 1652 56 4 1.9' I 1575 1488 53 5 3 14 3927 3968 37 
4 8 14 2688 2627 38 4 4 16 1329 1413 71 4 18 z 2993 2955 39 5 3 IS 2422 2458 45 
4 8 16 388* 118 683 4 4 17 217.9' 2894 58 4 1.9' 3 693 325 IB2 5 3 16 3824 3.0'23 43 
4 B 18 1618 1563 68 4 4 18 511* 392 438 4 IB 4 1527 1453 57 5 3 17 .0'* 199 1163 
4 B 2B 589* 948 428 4 4 19 3146 3113 45 4 1B 5 1625 1558 54 5 3 18 .0'* 118 384.9' 
4 B 22 246* 258 31!i 4 4 2B B* 1211 4.9'32 4 1B 6 966 991 82 5 3 19 2227 2186 5.8 
4 8 24 B* 628 4196 4 4 21 1865 1727 63 4 1B 7 1284 1227 66 5 3 2.8 1987 19.119 58 
4 2 B B* 562 1539 4 4 22 835 HB 119 4 IB 8 2494 2428 47 5 3 21 2817 19.9'6 59 
4 2 I 4279 4368 4.9' 4 6 B 3762 3977 36 4 IB 9 329* 32 678 5 3 22 1916 1863 64 
4 2 2 5927 5889 46 4 6 I ·U6* 365 245 5 I 8 4248 3963 41 5 3 23 763* 725 132 
4 2 3 3613 3644 34 4 6 2 8616 8649 69 5 I I 2644 2821 28 5 5 B 1967 1951 25 
4 2 4 4283 4242 43 4 6 3 1864 1988 32 5 I 2 5893 5742 48 5 5 I 1663 1699 28 
4 2 5 3378 3497 33 4 6 4 5728 5759 57 5 I 3 5842 5886 52 5 5 2 1885 1945 27 
4 2 6 1779 1797 27 4 6 5 3841 315.9' 29 5 I 4 11233 1.9'747 54 5 5 3 4396 4553 44 
4 2 7 242 8 4.9'6 472 4 6 6 574 651 84 5 I 5 5183 5286 52 5 5 4 6415 6529 58 
4 2 8 4871 487.9' 58 4 6 7 184.9' 1.9'73 59 5 I 6 569 864 67 5 5 5 4467 4694 45 
4 2 9 5171 5898 52 4 6 8 5232 5157 54 5 I 7 4722 4812 58 5 5 6 54.0'2 5315 56 w 
4 2 I.IJ 3818 3948 48 4 6 9 1285 1192 55 5 I 8 5655 6139 63 5 5 7 1222 1281 43 00 
4 2 II 2874 2785 31 4 6 1.9' 4874 4911 45 5 I 9 1687 1554 37 5 5 8 647 618 76 
4 2 12 1555 1485 41 4 6 II 2539 2552 41 5 I 1.9' 8.9'95 782.0' 78 5 5 9 2484 2531 33 
4 2 13 1868 IB32 68 4 6 12 822 755 88 5 I II 7.0'84 69.88 73 5 5 IB 4673 4595 48 
4 2 14 1482 1433 51 4 6 13 2.9'18 1983 47 5 I 12 128.9' 1413 55 5 5 II 3173 324.9' 35 
4 2 15 2826 2839 48 4 6 14 3623 3641 38 5 I 13 534.9' 5316 52 5 5 12 3981 3899 35 
4 2 16 2253 2197 47 4 6 15 8* 414 3332 5 114 2382 2485 42 5 5 13 1145 12.0'8 72 
4 2 17 2232 2236 52 4 6 16 4393 4454 44 5 I 15 355* 726 612 5 5 14 1829 1.9'46 8.0' 
4 2 IS 1851 944 87 4 6 17 14.9'5 1445 68 5 I 16 3698 3549 4.0' 5 5 15 139.0' 1456 64 
4 2 19 B* 532 3178 4 6 18 1798 1778 59 5 I 17 31B3 382.9' 43 5 5 16 2.0'88 2151 52 
4 2 28 877 923 98 4 6 19 1354 1114 72 5 I 18 1995 2861 57 5 5 17 2183 22.0'8 58 
4 2 21 1838 1824 98 4 6 2.0' 212* 1812 1378 5 I 19 3.9'87 3883 45 5 5 18 2732 2792 48 
4 2 22 1548 168.9' 68 4 8 8 1798 18.0'8 43 5 I 2.9' 889 824 183 5 5 19 1339 1448 75 
4 2 23 1178 999 88 4 8 I 3235 3231 33 5 I 21 721 618 112 5 5 28 1265 1231 83 
4 2 24 953 I.IJ25 187 4 B 2 3161 3237 33 5 1 22 1772 1659 62 5 5 21 215* 44 1827 
4 4 B 4.0'74 3751 4.9' 4 8 3 1689 1687 47 5 I 23 1184 1194 89 5 7 8 2867 2148 35 
4 4 I 4968 5124 49 4 8 4 1872 1987 44 5 3 B 7434 747.0' 58 5 7 I 5.0'72 5.9'7.9' 52 
4 4 2 3711 3716 39 4 B 5 5347 5354 55 5 3 I 6574 6554 51 5 7 2 1262 1116 58 
4 4 3 3221 3148 32 4 8 6 65.9' 5.0'1 1.0'2 5 3 2 8169 8285 52 5 7 3 4347 4475 43 
4 4 4 521 314 59 4 8 7 3938 4813 45 5 3 3 541 776 54 5 7 4 687 578 88 
4 4 5 8968 9.0'21 63 4 8 8 2143 2186 43 5 3 4 2949 3.9'15 29 5 7 5 394* 133 415 
4 4 6 3853 3198 29 4 8 9 83* 273 772 5 3 5 62.0'5 61.9'4 52 5 7 6 589* 1819 339 
4 4 7 7378 7191 68 4 8 1.0' 2.0'31 1978 45 5 3 6 2549 26.09 25 5 7 7 3398 3375 33 
4 4 8 5267 5179 52 4 8 II 34.0'4 3383 38 5 3 7 8442 8373 66 5 7 8 827 766 85 
4 4 9 67.0' 548 64 4 8 12 367* 74 6.0'2 5 . 3 8 7342 7393 7.0' 5 7 9 385.0' 3841 37 
4 4 I.IJ 983 1.0'11 54 4 8 13 3425 3358 42 5 3 9 3336 3288 33 5 7 IB 565* 415 125 
4 4 II 4486 4428 48 4 8 14 16.0'1 1513 64 5 3 18 4821 4841 48 5 7 II 14.9'3 1368 59 

Reflections flagged wtth an asterisk were considered unobserved . 

._ 
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H I( l Fobs Fcalc StgF H I( l Fobs Fcalc StgF H I( l Fobs Fe a lc StgF H I( l Fobs Fcalc StgF - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
5 7 12 178* 564 1136 6 2 u B* 36 3132 6 6 15 1781 1737 55 7 1 17 3838 3838 41 
5 7 13 2152 2841 H 6 2 15 6846 6918 71 6 6 16 1242 1125 69 7 I 18 If* 769 3842 
5 7 14 1184 1289 73 6 2 16 962 898 96 6 6 17 1215 1283 75 7 I 19 3641 3761 44 
5 7 15 3181 2986 44 6 2 17 4212 4261 41 6 6 18 B* 689 3879 7 1 28 2329 2417 58 
5 7 16 8* 436 4157 6 2 18 152* 288 577 6 6 19 8* 15 3647 7 I 21 If* 1834 4267 
5 7 17 1476 1497 72 6 2 19 IB48 1862 82 6 8 B 986 1858 67 7 I 22 2368 2327 55 
5 7 18 418* 568 522 6 2 28 B* 221 3758 6 8 I 789 744 76 7 I 23 1265 1455 92 
5 9 B 2535 2418 38 6 2 21 3543 3674 46 6 8 2 956 878 68 7 3 If 7216 7378 53 
5 9 I 1319 1224 54 6 2 22 297* 399 952 6 8 3 2815 2881 41 7 3 I' 149* 199 564 
5 9 2 645 547 91 6 2 23 2635 2651 55 6 8 4 594* 186 388 7 3 2 18381 10'367 56 
5 9 3 410'* 187 144 6 4 If 7657 7785 57 6 8 5 838 867 84 7 3 3 5712 5896 51 
5 9 4 2910' 2871 37 6 4 1 2766 2639 27 6 8 6 461* 576 142 7 3 4 5875 5867 54 
5 9 5 767 825 89 6 4 2 767 812 42 6 8 7 480'* 50'7 129 7 3 5 6111 6117 56 
5 9 6 250'0' 2443 41 6 4 3 758 355 46 6 8 ~ 728 661 88 7 3 6 3578 3582 35 
5 9 7 1399 1324 54 6 4 4 6854 6994 64 6 8 9 846 862 84 7 3 7 80'3 931 54 
5 9 8 IB7* 375 62B 6 4 5 2358 2213 26 6 8 IIJ If* 148 340'5 7 3 8 80'50'' 8192 74 
5 9 9 1156 1855 69 6 4 6 9184 9145 68 6 8 II IBIJIJ 10'41 76 7 3 9 2259 2451 32 
5 9 1B 1619 U82 58 6 4 7 2888 2821 30' 6 8 12 If* 60'8 3839 7 3 IIJ 4787 4782 46 
5 9 II If* 321 4288 6 4 8 3153 3832 29 6 8 13 694* 738 122 7 3 11 3960' 3868 48 
5 9 12 2825 1971 55 6 4 9 298* 80'7 580' 6 8 u 684* 688 383 7 3 12 378* 10'1 175 
5 9 13 If* 372 3887 6 4 IIJ 3190' 3176 38 6 8 15 If* 152 3828 7 3 13 2973 30'76 38 w 
6 B B U647 14274 47 6 4 11 1881 1115 66 6 IB B lSI If 150'8 56 7 3 14 4454 4588 44 \0 
6 B 2 2937 2561 31 6 4 12 5588 5525 53 6 IB I 715 698 l8B 7 3 15 B* 576 3431 
6 B 4 11431 11222 63 6 4 13 1818 1866 51 6 IB 2 443* 242 16B 7 3 16 4389 4341 46 
6 B .6 160'84 15265 7B 6 4 u 3296 3145 38 6 IB 3 252* 21B 762 7 3 17 2754 2667 46 
6 8 8 2635 2882 38 6 4 15 1249 115B 69 6 IB 4 518* IB37 495 7 3 18 398* 1119 696 
6 B lB 6998 7381 72 6 4 16 il48 821 96 6 IB 5 B* 274 1446 7 3 19 2B56 2B55 55 
6 B 12 12253 12223 87 6 4 17 331* 137 582 6 IB 6 1468 1439 62 7 3 2B 1945 1838 6B 
6 B 14 5883 5116 58 6 4 18 3B69 3B52 44 6 IIJ 7 495* 718 483 7 3 21 B* 219 3819 
6 B 16 21B9 211J4 58 6 4 19 936 lB2B 185 6 IB 8 858 741 95 7 3 22 2428 2388 58 
6 B 18 6877 &BIB 59 6 4 2B 234B 2419 56 7 1 If 7826 7526 47 7 5 B 5227 5B87 51 
6 If 2B 3937 3853 43 6 4 21 1148 973 9B 7 1 I 3883 .3848 41 7 5 1 2191 235B 27 
6 B 22 337* 145 243 6 6 B 434* 3B7 293 7 I 2 11731 11426 51 7 5 2 2995 2988 28 
6 2 B 1361 13B3 24 6 6 I 2965 2927 28 7 I 3 4837 4169 39 7 5 3 2B68 2B44 29 
6 2 1 13899 13138 47 6 6 2 1311 1422 39 7 1 4 3828 3661 37 7 5 4 1231 1275 41 
6 2 2 663 412 42 6 6 3 3B33 3111 31 7 I 5 IBSB7 1B2B7 63 7 5 5 4668 4814 49 
6 2 3 12158 11836 52 6 6 4 1726 1711 35 7 I 6 5225 5246 54 7 5 6 35B9 3565 36 
6 2 4 1431 1259 29 6 6 5 425* 786 354 7 1 7 6168 6187 63 7 5 7 33BB 33B9 31 
6 2 5 328B 3223 31 6 6 6 5B3* 396 3B8 7 1 8 8855 8579 75 7 5 8 3298 330'4 34 
6 2 6 B* 548 1747 6 6 7 2342 2357 35 7 I 9 2773 2926 31 7 5 9 255* 161 232 
6 2 7 IB142 1B366 66 6 6 8 722 60'2 86 7 I IB 4177 42B9 4B 7 5 1B 158* 648 1167 
6 2 8 485* 88 259 6 6' 9 3374 3325 34 7 1 11 7418 7498 76 7 5 11 2553 2541 39 
6 2 9 11598 11594 74 6 6 IB 967 IIJIJ3 75 7 1 12 511 * 723 377 7 5 12 1781 1891 5B 
6 2 IB 2251 221B 34 6 6 11 1669 1629 49 7 1 13 5879 5946 58 7 5 13 2517 243B 43 
6 2 11 33BB 3435 36 6 6 12 B* 218 3SIB 7 1 14 4884 4886 52 7 5 14 2522 2534 44 
6 2 12 736 938 86 6 6 13 953 976 83 7 I IS 364* II 587 7 5 15 557* 584 139 
6 2 13 3913 4B39 38 6 6 14 6B5* 821 132 7 I 16 4B9B 4213 44 7 5 16 !BB6 86B 79 

Reflecttons flagged wtth an astertsk were constdered unobserved. 
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H I( L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

7 5 17 1522 14311 63 8 2 I 891B 88711 53 8 6 4 1393 1382 45 9 I Ill II* 76 2425 
7 5 18 646* 4811 127 8 2 2 6534 6467 56 8 6 5 2638 2668 33 9 I II 1485 1628 52 
7 5 19 211117 1952 59 8 2 3 5945 5941 59 8 6 6 3157 32211 34 9 I 12 1918 1773 52 
7 5 211 II* 951 46117 8 2 4 779 761 44 8 6 7 3245 3183 34 9 I 13 1929 21138 55 
7 7 II B* 413 3875 8 2 5 2282 2297 25 8 6 8 38.3 392. 4B 9 I 14 1671 1997 61 
7 7 I 1127 1137 51 8 2 6 4635 H95 47 8 6 9 1357 14111 57 9 I 15 B* 45 1114 
7 7 2 111211 991 56 8 2 7 7194 7164 61 8 6 Ill 21191 2124 45 9 I 16 737 427 112 
7 7 3 2383 2464 36 8 2 8 2682 2787 29 8 6 II 12116 12311 67 9 I 17 1168 1168 77 
7 7 • 774 796 81 8 : f 4231 .341 u d 6 I? 14112 1188 56 9 I 18 1175 989 77 
7 7 5 1485 13117 .9 8 2 til 836 797 68 8 6 13 1866 1959 52 9 I 19 1486 1685 72 
7 7 6 674 338 88 • 8 2 11 1544 1492 •5 8 6 14 3162 3273 42 9 I 28 937 1176 181 
7 7 7 696 857 "" 8 2 12 1267 1236 57 8 6 15 386* 894 621 9 1 21 235* 669 486 
7 7 8 1883 952 71 8 2 13 3896 3841 39 8 6 16 2841 2861 56 9 I 22 737* 782 129 
7 7 9 1958 18811 •5 8 2 14 1582 1741 62 8 6 17 8* 348 1482 9 3 8 271* 162 IB3 
7 7 18 1368 1335 57 8 2 15 4928 5877 58 8 6 18 8* 292 3751 9 3 I 6634 6558 59 
7 7 II 1526 1484 54 8 2 16 1842 1126 98 8 8 8 1427 1447 53 9 3 2 4288 4192 45 
7 7 12 8* •28 3418 8 2 17 1789 1762 59 8 8 I 1642 1649 47 9 3 3 5985 5699 56 
7 7 13 8* 116 3334 8 2 18 II" 268 3389 8 8 2 2892 2158 42 9 3 4 4655 4694 48 
7 7 14 8* 414 3788 8 2 19 1738 1674 59 8 8 3 2838 2881 42 9 3 5 8* 74 636 
7 7 15 965 991 93 8 2 28 IBB6 1184 99 8 8 4 951 924 69 9 3 6 516 493 81 
7 7 16 678* 531 364 8 2 21 2885 2832 52 8 8 5 3666 3845 411 9 3 7 4651 4696 45 +:-
7 7 17 572* 796 159 8 2 22 582* 732 176 8 8 6 973 961 69 9 3 8 1818 1898 37 0 
7 9 II 1574 1427 46 8 4 II 1354 1327 29 8 8 7 2874 2883 43 9 3 9 4325 4284 44 
7 9 I B* 39 3473 8 4 I 8* 288 1968 8 8 8 1697 1647 511 9 3 Ill 3929 3869 38 
7 9 2 8* 559 3781 8 4 2 4931 4833 58 8 8 9 565* 779 344 9 3 II 2521 2689 48 
7 9 3 11133 1876 67 8 4 3 4377 4468 45 8 8 18 1233 1121 66 9 3 12 1741 1728 58 
7 9 4 923 948 73 8 4 4 7248 7883 68 8 8 II 2432 2397 46 9 3 13 1849 1161 88 
7 9 5 919 989 77 8 4 5 5757 5827 62 8 8 12 8* IB4 3738 9 3 14 1918 1938 53 
7 9 6 1464 1481 55 8 4 6 2558 26611 29 8 8 13 1997 1892 55 9 3 15 3326 3278 43 
7 9 7 B* 271 1234 8 4 7 1681 1621 37 8 8 14 282* 893 1356 9 3 16 2521 25311 47 
7 9 8 363* 495 585 8 4 8 1233 1394 46 8 18 8 '1389 1431 62 9 3 17 1415 15.06 69 
7 9 9 393* 422 191 8 4 9 2922 2847 32 8 18 I 31.9'* 3BB 572 9 3 18 1219 1241 8.9' 
7 9 1.9' 552* 599 144 8 4 1.9' 385.9' 3774 4.9' 8 1.9' 2 2376 2344 46 9 3 19 883 595 1116 
7 9 II 684* 729 142 8 4 II 4.9'.9'2 398.9' 43 8 18 3 1413 1482 64 9 3 28 B* 338 3412 
8 B 8 9625 91145 55 8 4 12 4149 419.9' 41 8 llJ 4 1621 151.9' 55 9 3 21 1767 1632 69 
8 B 2 2155 2279 27 8 4 13 22lJ4 2269 46 8 1.9' 5 1145 1181 74 9 5 B 4196 4338 41 
8 B 4 12746 12569 68 8 4 14 8lJ4 731 99 8 18 6 8* 352 1445 9 5 I 4822 4171 4.9' 
8 II 6 9985 9886 76 8 4 15 1264 128.9' 69 9 I 8 2899 2862 27 9 5 2 2155 2177 29 
8 B 8 972 88.9' 57 8 4 16 2486 2459 47 9 I I 811 836 42 9 5 3 2lJ93 2.0'93 31 
8 8 IB 7833 6894 75 8 4 17 221.0 2377 53 9 I 2 1192 1191 34 9 5 4 74.07 7462 74 
8 8 12 6814 7347 66 8 4 18 2524 246.0' 58 9 I 3 753 774 48 9 5 5 1597 1559 48 
8 8 14 2558 2447 44 8 4 19 1281 1245 86 9 I 4 1617 1627 31 9 5 6 6835 68.0'6 56 
8 8 16 3368 3351 43 8 4 28 9.0'5 859 185 9 I 5 3861 3916 48 9 5 7 319.0 3186 32 
8 8 18 4581 4785 42 8 6 8 4884 4977 49 9 I 6 4413 4158 44 9 5 8 Iii* 52 2696 
8 .0 2.0' 2882 28.0'.0' 48 8 6 I 2776 2736 28 9 I 7 21i178 2133 33 9 5 9 1773 1749 45 
8 8 22 5611* 432 448 8 6 2 5542 5615 53 9 I 8 1179 1313 48 9 5 18 3783 3826 42 
8 2 " 4612 4518 46 8 6 3 457* 315 188 9 I 9 527* 374 98 9 5 II 1888 941 77 

Reflections flagged with an asterisk were considered unobserved. 

~ . . 
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Values of Fobs and Fclc Cx2B.l Page 19 

H K L Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc SlgF - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---
9 5 12 4584 4565 49 IB 2 B 4S97 4227 42 IB 6 5 1927 2859 42 II I IS 1888 1982 59 
9 5 13 2533 2565 44 IB 2 I 3394 34B4 33 IB 6 6 4915 4943 47 II I 16 2373 2314 52 
9 5 14 1388 1421 66 IB 2 2 3244 3424 33 IB 6 7 227* 153 892 11 I 17 2888 2899 55 
9 5 IS 1527 1547 62 18 2 3 1649 1689 29 18 6 8 5489 5448 54 II I 18 8* 38 32B2 
9 5 16 1862 1796 54 IB 2 4 97S 98S 44 IS 6 9 1689 1777 52 II I 19 738• 648 125 
9 5 17 668* 228 128 IS 2 5 H9* 65S 315 IS 6 IS 2SI4 192S 47 II I 28 993 1854 IBB 
9 5 18 2735 2622 51 18 2 6 3468 3515 37 IB 6 11 1788 1796 58 II I 21 3.04* 689 899 
9 5 19 637* 956 428 18 2 7 2537 2516 3.0 Ul 6 12 2617 2681 44 II 3 8 8.033 8145 62 
9 7 B 1264 1218 51 IS 2 8 4521 45.06 44 1.0 6 13 563* 461 395 11 3 I 3513 3437 37 
9 7 -I 685.0 6859 71 1.0 2 9 1373 1531 49 IB 6 14 4154 4.088 44 II 3 2 2.081 2.01.0 28 
9 7 2 834 879 78 1.0 2 1B 24.03 2422 38 1B 6 15 858 885 IS9 II 3 3 2249 2225 28 
9 7 3 4258 4316 41 1.0 2 II 237* 32.0 9.09 IS 6 16 2247 2219 56 11 3 4 35.03 3549 35 
9 7 4 2236 2219 39 1.0 2 12 737 786 1B2 IB 6 17 1388 1247 75 11 3 5 4465 4731 44 
9 7 5 1583 1628 49 IB 2 13 B* 213 2947 IB 8 B 2825 2847 37 11 3 6 5697 585.0 68 
9 7 6 1266 1181 6B IS 2 14 2746 2646 45 18 8 I 572* 427 118 II 3 7 3728 3544 37 
9 7 7 4785 4971 53 IB 2 15 614* 818 154 18 8 2 2484 2575 39 II 3 8 2478 2538 34 
9 7 8 478* 334 453 IB 2 16 1247 1284 76 IS 8 3 4561 46Jl4 48 II 3 9 1138 1831 6B 
9 7 9 UIB 4323 42 IS 2 17 8* 524 1188 18 8 4 8* 151 3541 II 3 18 1485 1689 55 
9 7 IB 141.0 1338 58 18 2 18 8.04 732 1B4 1B 8 5 4.04.0 4.013 41 II 3 11 2523 2687 43 
9 7 11 595* 488 118 IS 2 19 55S* 175 473 IB 8 6 1752 1721 49 II 3 12 3128 3156 41 
9 7 12 1342 1328 64 IS 2 28 1411 1362 81 IB 8 7 385* 786 687 II 3 13 3791 3758 4lJ 

-!:'-9 7 13 3124 3B99 45 IS 2 21 745* 386 4.02 1B 8 8 1827 1794 49 II 3 14 2335 2287 5.0' .... 9 7 14 B* 238 4266 IB 4 g 2772 2751 28 IB 8 9 2633 2486 42 II 3 15 853 995 98 
9 7 15 3356 3359 47 IB 4 I 641 61B 58 1B 8 IB .0* 425 4734 II 3 16 396* 67 6B2 
9 7 16 862 883 114 IB 4 2 B* 281 2247 lB 8 11 35B8 3392 43 II 3 17 1459 1444 67 
9 9 B 2395 2393 48 IB 4 3 6418 6481 61 IB 8 12 996 IB74 94 II 3 18 167.0 1585 68 
9 9 I 1183 1873 59 18 4 4 244B 26B9 29 18 8 13 1615 1686 68 II 3 19 1945 1944 67 
9 9 2 1761 1749 49 IB 4 5 7786 7922 74 IB IB B 2785 2796 44 11 3 2B 1613 158B 74 
9 9 3 638* 663 IB8 IB 4 6 2851 281B 3B IB IB I 569* 486 133 II 5 B 93.0' 985 51 
9 9 4 417B 4.0'74 42 18 4 7· '2224 2249 34 IB IB 2 2461 2235 45 II 5 I 4419 4316 44 
9 9 5 468* 166 435 1.0' 4 8 1368 13.0'7 49 1.0' 1.0' 3 1454 1589 63 II 5 2 5.0'53 5139 51 
9 9 6 2777 2754 42 1B 4 9 4.0'86 4B73 42 1.0' 1.0' 4 .0'* 49 3984 II 5 3 5.095 5128 53 
9 9 7 954 892 82 IB 4 1.0' B" 72 3258 II I B 5344 5568 53 11 5 4 531.0 5343 53 
9 9 8 .0'* 413 4.0'.0'6 1B 4 II 5921 5926 59 II I I 2518 2464 25 11 5 5 1887 1749 4.0 
9 9 9 1.0'39 IIB3 84 1B 4 12 8.0'4 766 1.02 II I 2 593.0 5823 57 II 5 6 1186 1.0'77 62 
9 9 IB 2588 262.0' 49 IB 4 13 2318 2348 49 11 I 3 6525 6585 6B 11 5 7 1831 1775 42 

IB B g 963 853 42 1.0 4 14 1589 1444 55 II I 4 383* 278 334 11 5 8 3.0'36 3218 36 
1B g 2 2388 2414 29 1.0' 4 15 1487 158.0' 59 II I 5 3847 4.0Jl4 39 II 5 9 2715 2758 4.0 
IB g 4 2474 2385 3.0 1.0' 4 16 .0'* 34.0 3.088 11 I 6 362.0' 3669 37 11 5 llJ 4431 4484 46 
IB B 6 582 6.0'7 96 1.0' 4 17 2874 2796 46 II I 7 1856 1828 38 II 5 II 248* 866 1.0'34 
1.0' B 8 12B4 918 53 1.0' 4 18 358* 674 847 II I 8 4574 471.0' 45 II 5 12 1741 1758 54 
IB B 1.0' 2975 2.0'28 43 1.0' 4 19 1960' 20'10' 66 II I 9 550'4 5484 54 II 5 13 617* 1.0'62 399 
1B B 12 764 843 1.0'2 1.0' 6 g 6899 6977 65 II I 1.0' 2668 2441 38 II 5 14 1128 1969 7.0' 
lB g 14 666* 993 4.0'7 IB 6 I 1128 959 54 11 I II 4B96 4295 42 II 5 15 1939 1876 55 
1.0' g 16 618* 4.0'5 14.0 1B 6 2 7.0'75 7.0'34 68 11 I 12 851 10'35 10'5 II 5 16 2240' 2235 59 
llJ g 18 539* 468 4.0'6 10' 6 3 2461 258B 35 II I 13 857 657 1.04 II 5 17 1530' 1588 74 
1.0' B 2.0' 5UJ* 267 441 1B 6 4 693 727 86 II I 14 2336 2412 51 II 5 18 1918 1860' 63 

Reflections flagged with an asterisk were considered unobserved. 

';: 



Values of Fobs and Fclc IM28. I Page 28 

H I( L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF H I( L Fobs Fcalc SlgF H I( L Fobs Fca lc SlgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

II 7 B 1873 . 1957 43 12 2 12 B• 165 33.06 12 8 3 1729 1738 48 13 3 18 15.09 1644 82 
II 7 1 5442 5493 54 12 2 13 5781 5672 56 12 8 4 s• 392 3762 13 5 B 2824 2781 31 
11 7 2 629• 682 1.06 12 2 14 743• IBB7 134 12 8 5 1.043 1.047 67 13 5 I 21.09 22.0.0 36 
II 7 3 1237 1226 58 12 2 15 4234 4.03.0 41 12 8 6 283• 549 247 13 5 2 952 1.035 65 
II 7 4 2314 2215 4.0 12 2 16 456° 543 560 12 8 7 B• 449 3391 13 5 3 41.114 4149 44 
II 7 5 3.054 31.07 37 12 2 17 .0* 149 3254 12 8 8 B• 247 3894 13 5 4 17.09 1752 46 
II 7 6 1384 1469 57 12 2 18 B• 138 3754 12 8 9 1438 1462 65 13 5 5 3435 3426 37 
II 7 7 4273 4278 44 12 2 19 2455 2399 57 12 8 1.0 6.03• 354 131 13 5 6 242.0 2394 4.0 
II 7 8 s• 14.0 3646 12 2 2.0 .0• 554 3589 12 8 II 1213 11.06 76 13 5 7 49.0• 298 375 
11 7 9 2141 2.07.0 45 12 4 B 1.025 1.096 u 13 I B 9382 9324 65 13 5 8 1813 1827 49 
II 7 18 1383 1383 68 12 4 I .0• Ill 2111 13 I I 5313 5387 55 13 5 9 2748 2751 41 
II 7 II 1319 1439 68 12 4 2 6572 6668 63 13 I 2 4762 4663 48 13 5 1.0 s• 41 3225 
II 7 12 1241 1237 76 12 4 3 3328 3224 31 13 1 3 97.05 9555 73 13 5 II 2381 2366 44 
11 7 13 3.045 3.082 48 12 4 4 7249 7429 67 13 I 4 3586 3516 38 13 5 12 138.0 1458 62 
II 7 14 B• 275 3938 12 4 5 3378 3336 33 13 I 5 5655 57.05 55 13 5 13 333• 335 585 
II 9 B 299• 558 64.0 12 4 6 3.03.0 384.0 33 13 I 6 8243 8144 72 13 5 14 1.074 UJ36 82 
II 9 1 1.021 949 68 12 4 7 1482 1475 58 13 1 7 2198 2343 4.0 13 5 15 1748 1663 61 
II 9 2 2331 2511 44 12 4 8 1695 1752 49 13 1 8 5711 5757 57 13 5 16 360° 276 712 
II 9 3 0• 44 3850 12 4 9 1787 1654 51 13 1 9 6364 6373 64 13 7 B 899 981 76 
II 9 4 3365 3261 39 12 4 1.0 4236 4355 38 13 11.0 437• 296 572 13 7 I 1.047 1.053 66 
II 9 5 1.021 948 78 12 4 11 1988 2.076 52 13 1 II 5147 5.089 54 13 7 2 719 698 91 
II 9 6 1519 1342 58 12 4 12 3715 3658 39 13 I 12 3653 3617 44 13 7 3 75.0 913 88 
II 9 7 593• 1.079 434 12 4 13 883 745 93 13 I 13 s• 5.06 3786 13 7 4 236• 2.01 711 ~ 

II 9 8 1247 1146 71 IZ 4 14 199• 334 37.0 13 114 3883 3769 43 13 7 5 449" 54 4.01 N 

12 B B 1578 1789 33 12 4 15 B• 355 3334 13 I 15 2839 2924 48 13 7 6 7.01 797 1.01 
12 8 2 112.03 11146 74 12 4 16 26.07 2512 49 13 1 16 s• 773 3618 13 7 7 511* 4.07 123 
IL" B 4 129.01 12675 8.0 12 4 17 1549 15.07 72 13 I 17 3256 3155 45 13 7 B 51.0* 317 385 
1'2 B 6 4331 4451 46 12 4 18 2186 21.08 6.0 13 I 18 1499 1483 73 13 7 9 827 8.09 93 
12 B 8 56.0.0 5371 55 12 6 B 3347 3436 37 13 1 19 1318 1365 83 13 7 1.0 .0* 324 3713 
12 B IB 8297 854.0 84 12 6 I 3.027 3.072 33 13 3 B 8942 9.0.06 68 13 7 II 721 7.0.0 114 
12 B 12 4925 4932 48 12 6 2 2643 2712 35 13 3 1 3554 3468 33 13 7 12 198* 451 1169 
12 B 14 1615 1436 63 12 6 3 1546 1544 46 13 3 2 4939 5.1136 52 13 7 13 .0* 62 441.0 
12 B 16 4515 463.0 45 12 6 4 .0* 12 3386 13 3 3 6489 6464 65 13 9 B 561* 612 129 
12 B 18 3476 3474 46 I 2 6 5 986 1.049 75 13 3 4 2221 2258 33 13 9 I 437* 58 497 
12 B 2.0 s• 575 4858 12 6 6 2283 2387 41 13 3 5 3.072 2936 31 13 9 2 255* 45 754 
12 2 B 1387 1353 33 12 6 7 2921 2899 38 13 3 6 6363 6299 59 13 9 3 258* 6.04 938 
12 2 I 12153 11966 64 12 6 8 2624 27.01 41 13 3 7 914 1.022 76 13 9 4 518* 334 147 
12 2 2 1138 1.024 4.0 12 6 9 2132 2192 45 13 3 8 4826 4683 51 13 9 5 324* 595 7.06 
12 2 3 34.09 3397 33 12 6 1.0 4.01* 431 499 13 3 9 363.0 3677 39 13 9 6 63.0* 286 328 
12 2 4 .0* 153 2.032 12 6 II .0* 27 1189 13 3 1.0 28.0• 2.0 272 14 B B 3.086 3.1J97 31 
12 2 5 6679 6511 65 12 6 12 1275 1398 69 13 3 II 3922 3934 43 14 B 2 1.0148 9874 81 
12 2 6 896 IB.IJ4 65 12 6 13 1283 1388 71 13 3 12 3936 3977 39 14 B 4 9612 9324 86 
12 2 7 8648 8536 81 12 6 14 1588 1527 67 13 3 13 532• 299 463 14 .IJ 6 1336 1.088 62 
12 2 B 2719 2675 35 12 6 15 1298 1284 81 13 3 14 4146 4.1J96 44 14 .IJ 8 6II.IJ 6.066 63 
12 2 9 4.098 3972 46 12 8 B 1132 1173 58 13 3 15 2.0.09 2127 55 14 B I.IJ 7.1J2.1J 7.1J.IJ6 74 
12 2 1.0 1772 1772 5.0 12 B I 621° 953 323 13 3 16 1.07.0 887 88 14 B 12 2667 2643 48 
12 2 II 2373 2219 44 12 8 2 .IJ* 225 3297 13 3 17 1941 1976 64 14 B 14 27.0.1J 2884 48 

Reflections flagged with an asterisk were considered unobserved. 
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Values of Fobs and Fclc Cx2S.l Page 21 

H I( l Fobs Fcalc SlgF H I( l Fobs Fcalc SlgF H I( l Fobs Fcalc SlgF H I( l Fobs Fcalc SlgF 
- - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ----

14 S 16 43S2 4215 43 14 6 8 1398 125S 57 15 3 n S* 417 3689 16 S 16 618* 244 151 
14 S 18 2414 2525 56 14 6 9 S* 325 35SS 15 3 12 1572 1571 61 16 2 S 4S57 4144 42 
14 2 S 2832 2785 29 14 6 IS S* 347 386S 15 3 13 2611 2666 48 16 2 I 865 839 61 
14 2 I 8457 8366 7S 14 6 II 1615 1618 59 15 3 14 2SI4 2S76 53 16 2 2 415* 595 398 
14 2 2 722 574 65 14 6 12 1556 155S 65 15 3 15 1936 1939 61 16 2 3 585• 542 3.84 
14 2 3 6Sl 472 81 14 6 13 1427 1263 69 15 3 16 635* 823 156 16 2 4 2226 22.85 39 
14 2 4 1984 2.852 36 14 6 14 768* 12.84 394 15 3 17 S* 262 3765 16 2 5 64.8* 626 1.88 
14 2 5 6863 6797 71 14 8 .s 15S4 145S 58 15 5 S 514* 481 386 16 2 6 3328 3386 37 
14 2 6 2844 2S99 42 14 8 I 1843 1851 69 15 5 I 682 621 91 16 2 7 774 735 184 
14 2 7 6795 6891 78 14 8 2 925 93S 76 15 5 2 4758 4923 48 16 2 8 2852 2188 ~9 
14 2 8 797 734 96 14 8 3 2294 2344 44 15 5 3 1864 1935 47 16 2 9 1463 1531 65 
14 2 9 1512 1578 68 14 8 4 B* 487 4281 15 5 4 5253 5332 52 16 2 IS B* 142 3576 
14 2 IS 582* 324 482 14 8 5 1381 1418 64 15 5 5 2311 2388 43 .16 2 11 573* 792 423· 
14 2 II 3915 3934 41 14 8 6 IS47 1198 81 15 5 6 1797 1828 49 16 2 12 1793 1935 58 
14 2 12 1282 1228 77 14 8 7 S* 253 3747 15 5 7 635* 713 113 16 2 13 S* 171 3384 
14 2 13 5394 5428 52 14 8 8 826 89S ISS 15 5 8 2386 2483 45 16 2 14 1134 1199 85 
14 2 14 752* 871 125 14 8 9 1379 1312 69 15 5 9 1844 IS23 79 16 2 15 B* 311 3447 
14 2 15 2298 242S 53 15 I B 1935 1919 31 15 5 IS 3715 3595 39 16 2 16 s• 257 3368 
14 2 16 596* 336 468 15 I I 1818 1756 34 15 5 II 1886 1915 55 16 2 17 699• 4SS 379 
14 2 17 8S3 954 127 15 I 2 411* 439 363 15 5 12 1599 1585 68 16 4 B 1444 1547 49 
14 2 18 795* 743 133 15 I 3 4245 42Sl 42 IS 5 D 967 IS91 98 16 4 I 4385 4244 43 ~ 
14 4 S 2182 2238 33 15 I 4 33S5 3285 35 15 5 14 S* 728 4559 16 4 2 B* 85 3625 w 
14 4 I 2433 2581 31 15 I 5 3141 3226 34 15 5 15 218* 58 1337 16 4 3 4548 4543 46 
14 4 2 5386 5488 57 15 I 6 3913 3945 4S 15 7 B 814 7S5 81 16 4 4 1215 1275 61 
14 4 3 3182 321S 32 15 I 7 673 53S 186 15 7 I 3888 3938 38 16 4 5 1677 1641 48 
14 4 4 3916 3991 4S 15 I 8 1218 1143 73 15 7 2 1921 1924 43 16 4 6 1936 1923 47 
14 4 5 576* 731 328 15 I 9 2221 2271 51 15 7 3 S* 3f4B 1213 16 4 7 2346 2347 43 
14 4 6 B* 187 33S3 15 liS 1365 1285 7B 15 7 4 1435 13JJ9 53 16 4 8 1197 1245 71 
14 4 7 2S57 2141 44 15 I II 2116 2146 55 15 7 5 3363 3359 38 16 4 9 4445 4489 42 
14 4 8 3389 3342 37 15 I 12 2319 2374 53 15 7 6 481* 43 527 16 4 IS S* 536 3626 
14 4 9 2732 28S7 42 15 I 13 B* 199 IS99 15 7 7 3348 3379 41 16 4 II 2582 2484 47 
14 4 IS 4888 3987 4S 15 I 14 795 698 Ill 15 7 8 418* 68S 568 16 4 12 IS47 1839 81 
14 4 II 1779 1794 53 15 I 15 1593 1625 65 15 7 9 1867 ISSS 83 16 4 13 2SS* 423 1182 
14 4 12 1125 1184 72 15 I 16 218* 791 15S2 15 7 IS B* 728 4586 16 4 14 s• 541 1484 
14 4 13 267• 52S 294 15 I 17 1835 1829 64 15 7 II 1784 1636 58 16 4 15 19SS 19S2 63 
14 4 14 1679 1753 59 15 I 18 1448 1468 79 15 9 S 646• 528 121 16 6 B 59S9 59S2 59 
14 4 15 1286 11SS 73 15 3 B 3827 3898 39 15 9 I s2s• 725 154 16 6 I 2131 2S87 41 
14 4 16 2288 2183 58 15 3 I 4599 4684 44 15 9 2 2795 28JJ6 44 16 6 2 1492 1517 53 
14 4 17 B* 59S 4856 15 3 2 3645 3521 37 15 9 3 376• 165 568 16 6 3 2668 2583 38 
14 6 B 3953 3992 36 15 3 3 1269 1166 51 16 B B 384• 548 525 16 6 4 2796 2868 48 
14 6 I 463* 635 411 15 3 4 536* 479 188 16 S 2 6S3• 474 IS3 16 6 5 IllS 1222 59 
14 6 2 1956 1977 42 15 3 5 222S 2245 39 16 B 4 556• 588 134 16 6 6 44Sl 4383 41 
14 6 3 1642 168S 48 15 3 6 28S7 2715 37 16 B 6 182* 2S9 1246 16 6 7 ISS4 998 78 
14 6 4 1843 18S2 47 15 3 7 4S25 4S9S 45 16 B 8 s• 186 3895 16 6 8 2492 2385 44 
14 6 5 2929 3S31 38 15 3 8 2493 2472 45 16 S IS s• 48 3391 16 6 9 1799 1764 54 
14 6 6 27S3 2671 39 15 3 9 3SI7 2992 41 16 s 12 529* 158 473 16 6 IS 1181 1279 78 
14 6 7 21S7 2SI4 44 15 3 IS 4S3* 662 548 16 B 14 B* 527 3591 16 6 11 ISIS 896 91 

Reflections flagged with an asterisk were considered unobserved. 



Values of Fobs and Fclc lx2.8. I Page 22 

H K L Fobs Fcalc StgF H K L Fobs Fcalc StgF H K L Fobs Fcalc Stgf H K L Fobs Fcalc StgF 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----- ---

16 6 12 3.825 2973 48 17 5 6 126.8 115.8 62 18 4 6 B* 112 3385 19 3 g 3815 2964 44 
16 8 B 1873 1844 48 17 5 7 1975 1866 48 18 4 7 1383 1448 65 19 3 18 2137 2229 55 
16 8 I 2786 2678 43 17 5 8 3815 3788 4B 18 4 8 2831 28.113 43 19 3 11 1389 1338 76 
16 8 2 8* 351 1582 17 5 9 1149 IB31 78 18 4 g 2252 2173 47 19 3 12 2981 2827 58 
16 8 3 3484 3381 41 17 5 18 2375 24.84 49 18 4 18 2748 2875 46 19 3 13 8* 666 4925 
16 8 4 1181 1283 73 17 5 II 468* 544 192 18 4 II 1245 1246 79 19 5 8 1888 1825 45 
16 8 5 1331 1353 68 17 5 12 8* 354 4485 18 4 12 8* 688 4187 19 5 I 3222 3248 36 
16 8 6 1631 1574 58 17 5 13 1314 1473 83 18 4 13 288* 49 1174 19 5 2 8* 169 3315 
17 I 8 4138 4186 44 17 7 B 548* 713 486 18 6 8 2885 2884 42 19 5 3 2588 2614 41 
17 I I 2598 2625 34 17 7 I 1764 1655 48 ~8 6 I 1688 1893 49 19 5 4 1582 1537 54 
17 I 2 2363 2375 38 17 7 2 1495 1499 55 18 6 2 8* 266 1193 19 5 5 595* 77 317 
17 I 3 2483 2468 39 17 7 3 1595 1674 55 18 6 3 491* 165 331 19 5 6 2837 1891 48 
17 I 4 825 787 89 17 7 4 1482 1482 58 18 6 4 1467 1514 56 19 5 7 1769 1838 56 
17 I 5 171* 339 1326 17 7 5 3313 3343 42 18 6 5 1737 1683 51 19 5 8 8* 553 4147 
17 I 6 2633 2676 44 17 7 6 .8* 614 4685 18 6 6 2458 2372 46 19 5 g 1859 1825 56 
17 I 7 1857 1882 55 17 7 7 2382 2373 49 18 6 7 1899 1823 51 19 5 18 8* 818 4488 
17 I 8 2348 2318 SlJ 17 7 8 476* 713 476 18 6 8 922 993 97 19 5 11 8* 595 4311 
17 I g 2883 2733 47 18 lJ lJ 3993 3984 41 18 6 g 8* 565 3842 19 7 8 8* 153 4178 
17 I 1.8 8* 293 3514 18 8 2 7179 7388 74 18 6 18 1187 1825 86 19 7 I 8* 787 4326 
17 I II 1837 IBSS 93 18 8 4 4828 4824 48 18 8 8 758 595 183 19 7 2 lJ* 264 1364 +:--
17 I 12 1989 19.83 57 18 8 6 1514 1521 71 18 8 I 16.89 1685 59 19 7 3 713 821 115 +:--
17 I 13 595* 562 448 18 8 8 5525 5546 51 18 8 2 322* 24.8 782 19 7 4 lJ* 766 4263 
17 I 14 1751 1724 65 18 .8 Ill 4413 44.8.8 43 18 8 3 1397 1314 65 19 7 5 8* 385 4469 
17 I 15 1286 1884 91 18 8 12 465* 258 494 19 I 8 4259 4417 44 19 7 6 4.115* 528 2.81 
17 I 16 434* 595 711 18 II 14 29118 2858 53 19 I I 5737 5641 58 28 8 .8 5543 5484 54 
17 3 II 1472 1318 46 18 2 8 18114 1792 44 19 I 2 551* 95 4.81 28 B 2 7173 7339 88 
17 3 I II* 249 1899 18 2 I 4129 4282 44 19 I 3 5694 5782 56 2B B 4 2723 2638 48 
17 3 2 1873 1784 43 18 2 2 463* 468 142 19 I 4 4411 4421 45 28 B 6 3488 3368 45 
17 3 3 3469 3539 34 18 2 3 2811 1972 42 19 I 5 8.86 727 189 28 8 8 5271 5282 45 
17 3 4 3214 3187 36 18 2 4 1298 1157 64 19 I 6 4589 4623 46 28 8 18 3883 38211 48 
17 3 5 3841 3747 37 18 2 5 6138 6194 59 19 I 7 4157 4858 41 28 B 12 8119 951 129 
17 3 6 2249 2152 43 18 2 6 21911 1998 49 19 I 8 1154 IBIS 81 28 2 B 389* 298 515 
17 3 7 2.879 28.88 49 18 2 7 5851 5882 58 19 I 9 4433 4413 46 28 2 I 1848 1799 48 
17 3 8 B* 186 3677 18 2 8 1227 1218 74 19 I 18 2566 2564 58 28 2 2 11169 1833 74 
17 3 g 1549 1454 58 18 2 g B* 158 3142 19 Ill 1735 1719 66 28 2 3 4461 4389 47 
17 3 18 1913 1983 55 18 2 1B 337* 389 734 19 I 12 3278 3283 48 28 2 4 1477 1324 61 
17 3 II 2849 2914 45 18 2 II 3512 3518 43 19 I 13 1589 141l6 79 28 2 5 6367 63112 63 
17 3 12 1848 1814 57 18 2 12 7118* 754 389 19 I 14 1596 1569 76 28 2 6 lJ* 396 4149 
17 3 13 1541 1658 71 18 2 13 3365 3318 49 19 3 8 3694 3759 48 2.8 2 7 2638 2618 46 
17 3 14 489* 294 185 18 2 14 8* 621 4183 19 3 I 3981 3899 39 28 2 8 514* 281 433 
17 3 15 487* 225 236 18 2 15 984 867 113 19 3 2 865 893 85 2.8 2 9 1644 1758 63 
17 5 B 3322 3282 34 18 4 8 1985 2819 42 19 3 3 3426 3454 36 28 2 18 487* 692 643 
17 5 I 2147 2178 42 18 4 I 1835 1872 45 19 3 4 4278 4365 43 28 2 II 38116 3773 46 
17 5 2 4658 4731 45 18 4 2 4426 4548 48 19 3 5 4611* 475 464 2lJ 2 12 Jill* 639 965 
17 5 3 1288 1153 66 18 4 3 2248 2227 43 19 3 6 3655 3646 39 211 2 13 2888 2781 55 
17 5 4 2738 2769 48 18 4 4 3167 3188 39 19 3 7 2321 23.111 47 2lJ 4 8 3819 3764 37 
17 5 5 B* 632 3391 18 4 5 1854 997 74 19 3 a B* 338 3733 2lJ 4 I 1973 2815 47 

Reflections flagged with an astertsk were constdered unobserved. 
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Values of Fobs and Fclc Cx28. I Page 23 

H I( l Fobs Fe a lc StgF H I( l Fobs Fcalc StgF H I( l Fobs Fcalc StgF H I( l Fobs Fcalc Stgf 
-- - - - ---- ----- ---- - - - ---- ----- ---- - - - ---- ----

28 4 2 U28 U95 42 21 5 4 2845 2898 49 23 3 8 1222 1181 65 26 8 4 1818 1827 74 
28 4 3 715 752 181 21 5 5 951 895 86 23 3 I 1457 1428 59 26 2 8 536* 563 494 
28 4 4 8* 994 4838 21 5 6 991 975 98 23 3 2 2559 2564 43 26 2 1 2288 2166 53 
28 4 5 188* 483 1158 21 5 7 733* 529 378 23 3 3 2448 2486 46 26 2 2 681* 618 141 
28 4 6 2475 2471 45 21 5 8 2721 2729 51 23 3 4 1534 1497 68 26 2 3 4234 4331 46 
28 4 7 1475 1411 63 21 7 B 1864 915 78 23 3 5 1874 1798 56 26 2 4 B* 158 4744 
28 4 8 3176 3163 44 21 7 1 874 888 97 23 3 6 464* 685 193 26 4 B 2888 2727 46 
28 4 9 1139 I BIZ 86 22 B 8 733* 777 125 23 3 7 8* 29 1482 27 I B 737* 834 132 
28 4 18 1781 1651 62 22 8 2 631* 567 145 23 3 8 1498 1488 7B 27 1 1 2466 2346 54 
28 4 11 543* 273 166 22 8 4 349* 66 728 23 5 8 3388 3329 42 27 1 2 2389 2393 55 
28 6 8 956 1888 74 22 B 6 8* 686 3534 23 5 1 1157 IU7 77 
28 6 I 249* 568 737 22 8 8 736* 679 137 23 5 2 2429 2378 49 
28 6 2 358* 484 586 22 8 IS B* 338 3987 23 5 3 734 773 119 
ZB 6 3 1942 1936 51 22 2 8 1817 938 74 23 5 4 194* 334 1281 
28 6 4 1286 1281 74 22 2 I 435* 674 168 24 8 8 4887 4736 49 
28 6 5 1689 1644 62 22 2 2 1525 1684 58 24 B 2 3449 3493 45 .p. 

28 6 6 1284 1189 77 22 2 3 1822 1845 81 24 B 4 886 532 116 VI 

28 6 7 528* 224 488 22 2 4 2654 2684 45 24 B 6 3128 3118 55 
21 I 8 948 785 81 22 2 5 816 918 183 24 8 8 2848 2758 57 
21 I I 4121 4866 43 22 2 6 1818 1883 57 24 2 8 B* 787 3927 
21 I 2 1996 1988 58 22 2 7 539* 68 152 24 2 1 587* 599 152 
21 I 3 3266 3281 42 22 2 8 8* Ill 3614 24 2 2 628* 516 377 
21 1 4 2898 2911 45 22 2 9 625* 758 ,446 24 2 3 3386 3344 41 
21 I 5 467* 137 538 22 2 18 1521 1361 73 24 2 4 1697 1671 64 
21 1 6 1382 1313 66 zz 4 8 244* 552 837 24 2 5 2836 2843 5JJ 
21 I 7 2264 2286 51 22 4 I 3947 3961 36 24 2 6 1256 1319 85 
21 I 8 789* 71JJ 132 22 4 2 565* 412 383 ·24 2 7 185* 464 917 
21 I 9 2376 2245 52 22 4 3 2427 2353 .. 24 4 B 2895 2844 42 
21 I 18 1753 1836 69 22 4 4 719 866 113 24 4 I 2662 27JJJJ 46 
21 Ill 827 722 123 22 4 5 94JJ 994 91 24 4 2 2366 2319 49 
21 I 12 1386 1536 85 22 4 6 1JJ44 1863 87 24 4 3 1477 1467 65 
21 3 II 3228 3162 37 22 4 7 2997 29911 47 24 4 4 478* 81 5JJ7 
21 3 I 2456 2387 42 22 4 8 435* 459 221 24 4 5 838 795 111 
21 3 2 822 798 89 22 6 8 1BJJ8 1787 56 25 I II 658* 385 125 
21 3 3 429* 477 455 22 6 I 1777 1815 56 25 I I 41JJ6 4826 4JJ 
21 3 4 1757 1792 52 22 6 2 14JJZ 1395 68 25 I 2 2786 26Jl'l 48 
21 3 5 276JJ 267JJ 42 22 6 3 269* 1159 964 25 I 3 964 857 IJJ4 
21 3 6 2451 2482 45 23 I B 1135 1172 71 25 I 4 3269 3239 49 
21 3 7 2474 2496 47 23 1 I 1578 1495 57 25 I 5 2388 2484 58 
21 3 8 1Jl'69 959 87 23 I 2 355* 337 216 25 I 6 1224 1429 IBB 
21 3 9 B* 698 4371 23 I 3 B* 187 3626 25 3 B 327* liB 242 
21 3 u· 888 865 189 23 I 4 13117 1338 73 25 3 I 2514 2545 47 
21 3 11 958 1811 111 23 I 5 1447 1321 67 25 3 2 2665 26911 48 
21 5 8 2JJ68 2239 45 23 I 6 1228 1328 82 25 3 3 1333 1244 73 
21 5 I 1169 1155 63 23 I 7 1377 1295 79 25 3 4 28JJ4 2733 SJJ 
21 5 2 3328 3313 39 23 I 8 7811 473 125 26 II II 5499 5411 53 
21 5 3 16116 1636 57 23 I 9 698* 366 393 26 II 2 2923 2772 52 

Reflections flagged with an asterisk were considered unobserved. 
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