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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the Depart-
ment of Energy, nor any of their employees, nor any of their con-
tractors, subcontractors, or their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness or usefulness of any information, appa-
ratus, product or process disclosed, or represents that its use would
not infringe privately owned rights.
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THE CRYSTAL STRUCTURE OF - [XeF ][_AsF6 17
‘Allan Zalkin, Donald L. Ward, Richard N. Biagioﬁi.

David H. Templeton*, and Neil Bartlett¥*

ABSTRACT -

Crystals of XeF+ASF6

b = 6.275(3), ¢ = 16.023(5) X, B = 99.97(5)°, V = 624.66 23, z -4,

DX =3.61 g cm‘3? at:24°C. X-ray diffraction data were meaéu;ed wi;h
counter methods and MoKa radiation. With anisotropic temperature_féctoiS.
for all atoms, ﬁ = 0.033 foi 777 dindependent reflections (I > 30).: Thé
structure consists of ion pairs connected by a bridging fluorine atoﬁ

into FXeFAsF. units. The FXeF portion of the molecule is linear (éngle =:

5
178.9(7)°) with Xe-F = 1.873(6) A (terminal) and 2.212(5) & (bridging).

The FAsF. portion of the molecule is roughly octahedral with cis F-As-F

5
angles ranging from 85.3(3)° to 94.6(5)°; the 5 terminal As-F distanées
range from 1.676(5) K to 1.690(8) K and the bridging As-F distance is

1.813(6) A. The bridge Xe-F-As angle is 134.8(2)°.

~ are monoclinic, space group P21/n,.a_= 6.308(3),_.»~



INTRODUCTION

In an earlier paper Sladky et al. described2 the preparation of

the 1:1 XeF2 -»AsF5 complex and showed that it lost AsF_5 readily under

vacuum at ordinary temperatures to yield a = 2:1 complex. The crystal -
'structure of the 2:1 complex has already been desctibed3 anq-is con-
sistent with formulatlon as the salt Xe2F3 AsF6 . The structure‘of‘
the 1:1 complex was of interest to us because of an earlier_findinga:
that the structure of the 1:1 XeF2 - RuF cdmplewias eonsistent ﬁith

.5

+ - . .
-the XeF RuF, formulation and our expectation that the formulation of

6

ehe 1:1 XeF2 - AsF5 complex would be similar. Moreovef, a_preliminary

study of 1:1 XeF2 - AsF5 by others5 had failed to find evidence of

ASF6— and the authors concluded that this.indicated that ehe comple#

was a molecular, possibly fluorine-bridged, adduct; o |
We give here the preparative conditioﬁs for 1:1 XeF2 —‘AsF5

. complex, and the structure determined by single'crystal X-ray

diffrection.

. EXPERIMENTAL SECTION

Preparation of XeFAsFﬁ. XeF2 (0.684 g, 4.04 mmoles) prepared.

o L 6 : :
as described by Williamson, was transferred in the dry atmosphere

of a Vacuum Atmoépheres.Corporation Drilab, to a weighed quartz Bulb‘ '
(~ 60 cc capacity) joined to a Brass Whitey valve (IKS4) with a
Tefloﬁ—gasketed Swagelock fitting. Bromine pentafluoride (Matheson

Co., East Rutherford) sufficient (~ 2 ml) to dissolve the Xerlwas
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transferred to the bulb under vacuum. The resultant, almost'colorleSs

solution of XeF, in BrF_ was exposed to arsenic pentafluoride gas

2 5

(Ozafk Mahoning, Tulsa, Okla.) to maintain a pressure of ~ 900 torr.
A small Teflon-coated stirrer bar driven by an external mégnet kept'
the solution mixea. The solution raéidly became pale yellow-green
but the system was left for ~ 1 hr. to ensu?e full take up qf’AsFS
gas. The Solution was cooled to -22.8° (CCl4 slush) and the bulk -
of the BrF5 was removed in é dynamic vacuum. (At the beginning of
this evaporation the valve was opened slowly to ensure smodth'boiling
énd to avoid frothing). The cryétalline éolid.so obtained was d?iéd..
by intérmittentoéeningand closing 6f the val&é, for.a few minﬁtes,
with thg samﬁle at room temperature. The soiid remaining in the -
trap was almost white, with a pale yellow-green tint. It amounted

uptake of 0.688 g (4.05 mmoles) which

to 1.372 g, indicating an AsF,

corresponds to a XeFZ:AsF5 molar ratio of 1:1.002.

' X-ray powder photographs were obtained by rapidly transfepringv

the solid to a 0.5 mm quartz X-ray capillary in the Drilab. The
capillary was sealed with a small flame. The data given in'Table T
were indexed using the single crystal information.

Single crystals of XeFAsF6 were grown by sublimation of small

samples of the powder sealed, as in the X-ray powder sample case,

in thin-walled quartz X-ray capillaries, Thesg capillariesvwere.:.
placed in an electrically heated tube which provided for a temperature .
gradient along the capillary of 1 or 2° at a temperature éf's 70°. Thé
capillaries were'left in this heater overnight and were theﬁ'inspected

for single crystal development using a polarizing microscope.
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Raman spectra were'ostéined frqm a sample paéked as fof'the X—ra& '
powder sample, but in a 1.5 mm diam. quartz capillary. The_sample was
cooled by a cold nitrogen stream shrouded by a dry room temperature
stream and the temperature was thereby.maintained-at ~ —lOQ°. The
spectrum of XezFBASF was obtained in the same way. 'The'spectra are

6

compared in Fig. 1.

X~-ray Méasurements. ‘The crystal selected -for diffraction'ﬁeasQre—
ments was 0.09 x 0.11 x 0.15 mm in size. Preéession phéfograﬁhé ,“
established the lattice to be monoclinic. Absent reflectioqs hOl 
(h + 1 # 2n) and 0kO (k #'Zn) indicate space group P21/n. Setﬁiﬁg»
angles. for the Picker FACS-I diffractometer for_lereflections above
29 = 45° (» 0.70926 A for MbKal) were used for 1east—squarés adjustmeht
of the cell dimensions. Inteﬁsities were méasuréd withbgraphité—- o
monochromatized MoKa radiation and 6-260 teéhnique for all reflections
in the half-sphere with k non-negative and 26<55°. After averaging
equivalent pairs there were 1447 uqique ones of which 783 had I > 30.
»Méasurements were made with a scan rate of 1°/min, backgrounas céunted
for lO‘sec each at an offset of 1° from each end of the scan, and a

scan length of 1.5° in 26 plus the a, - az'divergence. . Three stahdafd

1
reflections showed slight changes during the experiment,-and.a.com-_
pensating correction (ranging 1.00 to 1.10) was applied to the
intensities. Correction for absorption7(u = 103.4 cm-l) was made py_'
_analytiéal integration with the crystal shape described by eight . |

faces. Effects of extinction were evident in the data, and an empirical

isotropic correction was applied which increased the structure factors -
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by 847 and‘36z fpr the strongest and seventh-strongest reflections;,
respectively. The six strongest reflections wefe assigned zero‘weighfg’:
because they failed to give good agreement even with this cbrrecﬁion.
.A term (0.031)2 was added to the variance of I derived from counting
statistics. Zero weight was also assignéd to reflections with I < 30.
Atomic scattering factors’of Doyle and Turner8 with anoma1ou$ :
scattering corrections of Cromer.and Liberman9 were used;for heutralf»

Xe, As, and F.

Crystal Data. XeFAsF6, monoclinic, P21/n, a = 6.308(3), b =
6.275(3), ¢ = 16.023(5) A, B = 99.97(5)°, V = 624.66 &°, Z = 4,
D= 3.61 g cm—3, ét_24°C.

Determination of Structure. Analysis of a Patterson map indicated

two sets of heavy atoms in general positions, a result incompatible Withb
the preconceived opinion of the composition of the matefial.lo For this 
reason the subsequent ahalysis was carried out using the diffraction |
data to establish the composition. The peaks for the heavy atoms wefe
~of appropriate relative height to correspond to Xe and As, and otherv
peaks were found which corresbonded ﬁo six F atoms around the As atém:.
Fourier maps phaéed Vith these eight atoms revealed the seventh. |
fluorine atom. Another smaller peék was tested as a ﬁossible fluofiﬁe )
atom,.but_it was réjected by the least-squares refinemenf. A laté£
electron density mab, prior to the absorption correction and with

F = ZIAF|/ZFO = 0.10, showed no extra peaks as high as ong—ﬁhird the.
lowest fluorine atom. The final refinement by full-matrix least-

2.1/2

squares reduced R, = [ZW(AF)Z/ZWFO ] , the quantity minimized, to -



&

unit in FXeFRuF

..5..

0.036. The final R was 0.033 for 777 reflections and 0.076 for 1447
reflections inclﬁding those of zero weight. In the last cycle no
parameﬁer shifted more than 0.0lc. The goodness-of-fit was'l.l3; A

Final parameters are listed in Table II.

DISCUSSION

The crystal structure, Fig. 2(a) consists of an ordered artangement

of discrete FXeFAsF units (Fig. 3), the closest contact_between unitsx

5
being 2.92 K, a contact between F(1l) and F(7)._ Bond diStanceé‘and'éhgies‘v

of this qnit'are listed in Tables III and 1IV. vThe'amplitqdes of thermal

" motion are considerable, and distances corrected for this motion according -

to the,riding.model afe also listed in TablevIII.. Table V giveé the
angléé between.principal axeé of thermal motion of fluorine atoms and'_‘
their bond veétors. In each.case except Xe—F(G) the minimum amplitﬁdevof
ﬁotion is nearly parallel to the bond, and in every case the 1érgest'aﬁpli_
tude is nearly perpendiqular'to-the bond. These fesulté iend crédibilit§
té the bhysical reéiity_of this model of ;he fhermai mgfion éﬁd supporf
the propriety of the riding model. It may be nqtéd that'the_consiStency
of As-F bond lengths (omitfiﬁg the:bridgiﬁg bona whiph is not e#pgétéd i'l
to be the same) is improved by the‘thefmél cofrection, : |

The FXeFAsF

5

4 with which it is compared in Fig. 4.  In both cases

unit is remarkably similar in shape to the analogous

5
the bridging fluorine is more edually shared between Xe and As(Ru) than

3,

_ s - .
in the corresponding [XeF5 ][MF6 ] compounds.



In spite of the close similarity of.molecqlar geometry éﬁd thé faéfv’
that the arsenic and ruthenium compounds crystallize with the same épéce
group symmetry, the unit cell shapes are dissimilar and, moreover, the = . -
molecular ﬁacking is quite different. In FXéFAst the long dimeﬁsions

of the formula uniﬁs are ail nearly parallel to each other, while in

FXFRuF. there are two orientations nearly perpendicular to each other.

5
The molecular voiumes'differ by less than 3%, reflecting the élightly
larger sizebﬁf Ru compared with As, and there is little differgnéé‘in the - .
shortest intérmoiecular distances.
Inspection of Fig. Z(b) reveals that in FXeFRuF5 each XeF'épecies
is surrounded by a roughly cgbic arrangement of RuF6ispecigé;f£he. |
Xe...Ru distances are: 3.82, 4.47, 4.54, 4.82, 4.88,_4.91; 4;99.'5.66 i
In FXeFAs_F5 (Fig. 2(a)) each XeF species hés sig AsF6 sféciés'at Xe'f'AS
distances of 3.72, 4.38, 4,44, 4,46, 4.52, and 4.80 A. This arrangement
can be viewed as a grossly distorted octahedral céordination of the ca;idn.
The next nearest arsenic néighbor of the Xe atoﬁ is at 5.84 A.  Thus go
a first approximation we can represent the FXeFRuF5 as deVeiQped from a:
CsCi (8:8 coordination) structure type whereas we can represent FXeFAsF5
as derived from a NaCl type (6:6 coordination). Such representations
conform.with thé common structure types for.héxafluofoarsenates and 
hexafluororuthepat;és.ll Thus N0+[ASF6]_ is of NaCl typelz whereas NQ+[RUF61— : -
is of CsCl type.13 Moreover, although the XeF5+ species is esseﬂtiéllY'

. +
the same in XeF5 AsF6 5 6

The coordination number differences are not to'be'éssociated

-
(ref 3) and XeF RuF (ref 4) the coordination

is different.

ransition-element content however. = Thus

with the non-transiti

13

. _ . , -
NO [SbF6] is of CsCl type = 1like NO+[RuF6] » an



- ’ | | 15, . ,
structure]f4 as XeF5+AsF6 . Indeed X-ray powder photographs indicate that
FXeFSbF5 is probably isostructural with FXéFRuFS.

It is probable that the difference in ¢oordinéting capability of the

anions is associated with differences in polarizability of the F ligands

in the MF, . 1In those hexafluorometallates which can be unambiguousiy

6

Fe s

such as Li+ and Naf generally prefer a NaCi type lattice, whereas the

described as salts Af the émall less polarizable (harder)-cations

 more polarizable (softer) cationm, e.g., Cs+, prefer the CsCl type. The

11,14,16-20

data for selected AsF6_, AuF6—, RuF6— and SbF6_ salts, Table VI,

shows the pattern. The data indicates that the effective molecular

volume of the anions increases in the sequence AsF6- < AuF6f < RuF6i'<
- : ’ T +

SbF, . One also notes that even with a large cation such as IF6 , the

6

AsF6- and AuF6- salts adopt the NaCl~ type lattice - presumably because
the F ligands of that cation are not very polarizable (i.é., are hard).f
However, eveh with this cation, one sees that the CsCl lattice_becomeé

the preferred one with the larger (and hence more boiarizable) Sb-F6
anion. |

The simiiarity of the FXeFAsF5 and FXeFRuFS'units (Fig._4)bsuggest$
that the bonding of the xenon is essentially the same for bdth. The
bonding in Xer, following Coulson,21 canvbg conveniently represented as
a resonance hybrid_of the canonical forms (F¥Xe)+F% and Ff(XefF)+.v This.
kind of réprésentation permits one to make rough thermodynaﬁic-étébility

estimates;22 In the FXeFMF_ compounds one can represent the equivalent

5
canonical forms as [F4Xe]+[F—MF5]— and F—[XeFMF5]+. The com§0nents Ff,_

{Xe-—F]+ and [F—ASFS]f in the listed canonical forms can each be visualized'

as providing each atom with its 'ideal' complement of eight valence



eleétrons;23 The component [XeFMfS]+ cannot‘providé-for this,.wifhout
writing non-bonded forms such as [(Xe—F)+AsF5]’and thé unrealistic
[Xe(F—AsF5)+j, We therefore believe that the canonical form F_IXeFMF5]+'

is not”important. As hés beeh argued'previously4 we préféf to represent

the formula units simply as [FXe]+[MF6]_ and éllow that the éhort distance
between thé Xe of the cation and one of the F atoms of the anionlis a,coﬁse—_
quence of the cation haVing its poéitive'éharge centeréd 1érgeiyvat tﬁe.

Xe atom. Thié pésitive chargévloéation is a conseduence of the eiecfrdn,
density in the Xé—F bond of the cation having.depleted the xenon vélenée.
shell electron density (iﬁ compafison with atomic Xe). Moreover the
formation of the bond in the cation must.create én electron-density hole

on tﬁe far side of the Xe atom (i.e., trans to the bond). One theréfore

' anticipafes that.the Xe-f+ species should shéw its . highest effectiyé.posi;
‘tive chargé wheﬁ viewed along thé'axisbtowards the‘Xe atom. Thus fhe

~ cation ought‘to possess a unique axis in its polarizing effécts,'as obseréd
in these stfucfures. Rebreéentation of FXeFMF6 as thé salts XeF+MF6—, 53  .
24,4 ' '

3 5 (allowing for the polarizing effects

: + PR
for-the XeF and XeF salts
of the cations) predicts the,obsérved disposition of cation to ahion. The

model is simple, and sufficient.

Supplementary MaterialiAvailable. A listing of structure factors

(6 pages). Ordering information is given on any current mésthead page.
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Table T X-ray powder data for [XéFJ%[AsF6]—'(from a sample_in'O.vam;

~diam. quartz capillary using Cu Kd radiation).

1/d®

hk& ' calc. . obs. : " Rel. intensity
002 | .0161 .0170 L w
ui 0518 0515 s
111 | .0588 0586 s
004 .0642 0648 . s
E - .0706 e
12 0744 .0774 . m
113 .0768 - | | o
014 o .0896 - .0885 W
113 .0980 o |
020 | 10160 .0988 o m
200 .1036 |
021 | . .1056 | N
202 .1056 .1080" _ oom
105 - .1086 o '
120 | - .1275 1241 o e
121 .1280 ' SR
us 1340 1347 | o
121 . .1350 L o - .
204 .1396
006 1445 o e

.1396 N W
105 | L1440 o
023 S 1377

CONTD.



Table I (CONTD.)

212

024
115

204
107
220
206
124
125
216
224
008
311
131
131
313
224
027

315

208
133

119
119
208 -
400

040
100, 10

.1592

.1658
.1693

.1961
.1979

.2052
.2058
.2059
.2102.

.2312
L2412

.2570
.2520
.2549

.2620 -
.2629

.2977
.2983

.3059
.3041
.3012

L3447

.4083
L4171
<4145
L4062
.4015

.1599

1679

.1970

.2059

.2349

L2426

.2550

.2635

.3019

.3077

.3484

.4090

L #

13



Table II Coordinates and Thermal Parameters for [XeF ][AsF, ]°

X y o By Bpa - Py 512 P13
Xe 25918(9)  .21686(12)  .62266(3)  3.96(3)  4.32(3)  3.51(2)  -.46(3)  .67(2)
As 23792(13)  .27638(18)  .3904L(5)  3.324)  3.83(5)  3.56(3)  —.19(4)  .46(3)
F(1) .4950(8) (2815(14)  .3763(4) LAY 9.4(5)  BAG)  —.6(3)  2.4(3)
F(2) 2308(13)  .5447(L4)  .3616(5) 8.6(5) 4.8(4)  11.8(6)  .5(4)  2.6(4)
F(3) .1413(12)  .2335(16)  .2889(4) 8.9(4)  15.2(8) - 3.93)  -3.3(5)  .1(3)
F(4)  -.0092(9) L2721(13)  .4177(5) 4.0(3) 8.7(5) 8.7(4)  -.2(3)  2.1(3)
F(5) 2512(14)  .0141(13)  .4127(6) 9.1(5) 416 13.9(6) 2(4)  1.6(4)
F(6) .3466(12)  .3220(15)  .5013(3) 7.1(3)  13.1(6) 3.8(2)  -5.4(5)  .1(2)
F(7) (1843(13)  .1336(19)  .7260(4)  11.2(6)  15.5(7) 4.8(3)  -5.2(5)  3.0(3)

#Estimated standard deviation of the least significant digit(s) is given in parentheses here:and in the

following tables. The form of the temperature factor is exp[—0.25(h2a 2B11 + 2hka b BlZ + ..1.

For space group PZl/n (an alternate setting of P21/c) the general positions are: x, y, 2z; -X, -y, -Z;

1/2 + %, /2 -y, 1/2 + 25 1/2 - x, 1/2 +y, 1/2 - 2.

23
.07(2)
.21(3)
.0(3)
.1(3)
.8(4)
.2(3)
.9(4)
5@ &

.3(4)

90

z g

1
b



;lq_

_ Table III | interatomic Distances in [XeF+][AsF6?], Z
Xe-F(6)  2.212(5) = [2.25]% As-F(3) ' 1.657(6) [1.72]
Xe-F(7) 1.873(6)  [1.94] AS-F(4) - 1.690(5)  [1.73]
As-F(1) 1.676(5) [1.72] As=F(5) 1.683(8) [1.74]
As—F(zj 1.690(8) [1.74] As-F(6) 1.813(6) [1.86]

a . , s . L s :
Values in square brackets are corrected for thermal motion accordingly

to the riding model.



Table IV
F(6)-Xe

Xe -F(6)

F(1)-As

F(2)-As

00U

-F(7)
—As

-F(2)
-F(3)
~F(4)
-F(5)
-F(6)

-F(3)

F(4)

Eu¥ &l

Bond Angles (deg)

178.
134,

89.

94

172.

91.

85.

94.

91.

4890603

9(7)
8(2)

0(4)

L1(4)

9(5)

9(4)

3(3)
6(5)

4(5)

F(2)—As

F(3)-As

F(4)-As

F(S)—As

3

~-F(5)

-F(6)
-F(4)

-F(5)

~F(6)
~F(5)
_F(6)

-F(6)

172.
85.

93,

92

179,

86.

87

87

7(6)
7(5)

0(4)

L7(5)

3(7) |

8(4) .

.6(4)

.1(5)
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Angles (deg) between Bond Vectors and Principal Axes

Table V

of the Thermal Ellipsoids, and Root—Mean}Square

Displacements (K) |
Atom  Vector Angles ‘Rms Displacements

1 2 3 1 2 > 3

F(1) F(1)-As 7 85 85 215 .325 .346
F(2) - F(2)-As 5 87 »86 .242 .323 .390
F(3) F(3)-As 2 90 88 .209 2324 458
F(4) TF(4)-As 8 84 85 211 7,329 v .336
F(5) F(5)-As 7 89 83 .225 L340 423
F(6) F(6)-As 18 73 85 .215 .230 458
F(6) F(6)-Xe 63 27 90 215 .230 .458 
F(7) F(7)—Xe 4 86 89 .200 .332 492



' . R 3. . . : -
Table VI Selected Formula Unit Volumes (R ) and Lattice Type (N = NaCl.

type and C = CsCl type) for Selected A+MF6. Salts

M " As - Au Ru Sb
A

| a b b
Na . 116.0, (NR) ? » 120.4, (NR) .137.0, (W)
r, | 214, OF 219, ¢ ? - 223, (%

_ £ . d b _ e

Cs 138.4,.(CR) 141.3(CR) 142.6(CR) _147713>(CR)

? indicates-that'the-structure'type is not'known. Subscript R indicates

a rhombohedral cell, absence indicates cubic.

‘ Ref 16
Ref 11
Ref 17
Ref 14
Ref 18
“Ref 19

BRef 20
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FIGURE CAPTIONS

Fig. 1. The spectra of XeFAsF6 and Xe2F3AsF6 are seen to be Simiiar '

and the counterparts of the A and Vg modes are seen, from

comparison with the CsAsF6 spectrum to be present_in both.

Xe, F AsF consists of well separated ions Xe 3 and AsF6_

273776

(Ref. 3) whereas in XeFAsF6 there is a unique interaction of -
cation and anion. This interaction is probably responsible
for the relatively intense Band at 346 cm—l in XeFAsF6.
Similar assignments, but with a different bonding interpréta—
tiqn have been given by Gillespie and Landa (Inorg.. Chem. 12,v:
1385 (1973)); our spectrum of XeFAsF6 shows less Xe2F3AsF6
impurity’(X) than theirs and fine strugture and weak bands
previously unrecorded.

Fig. 2. Stereoviews of the cfystal structure (a) of [XeF ][AsF6 ] and

b) [XeF 1 [RuF drawn with Johnson s ORTEP

6 1
Fig. 3. Stereoview of the molecular unit with 50% probability ellipsoids.

Fig. 4. The formula units of XeFAsF6 and XeFRuF6 (Ref. 4), the former

with 50% probability ellipsoids, the latter with 30%.
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OBSERVED STRUCTURE FACTORS, STANDARD DEVIATIONS, AND DIFFERENCES (X 3.0) FOR
(XEF+) (ASF6~) , o F(0,0,0) = 1799

FOB AND FCA ARE THE OBSERVED AND CALCULATED STRUCTURE FACTORS.
SG = ESTIMATED STANDARD DEVIATION OF FOB. DEL = /FOB/ - /FCA/. \
* INDICATES ZERO WEIGHTED DATA. ’ ' N

L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB8 SG DEL L FOB SG DEL

Hyk= Oy O HeK= 0, 3 14 41 3 5 15 29 9 -7%-12 85 6 5
2 112 5 0 1 310 -6% 15 52 6 6 17 117 4 1 -11 44 11 -2%
4 999 32 117« 2 13 6 =-3% 16 20 7 2%« 19 48 5 6 -10 26 S 2%
6 312 6 12 3 136 3 1 HeK= 0, 6 HeK= 1, 1 -9 174 5 &
8 698 15 64 4 55 2 1 ¢C 77 9 -5 -20 0 26 -12* -8 87 2 -1
10 298 5 2 5 30 5 9 1121 2 -3 -19 22 26 10% -7 202 10 2
12 307 5 7 6 9 2 3 2 20 8 1l4%-18 2118 -21%* -6 82 4 4
14 89 5 -11 7T 17 2 1 3141 3 -1 -17141 5 -5 -5 182 9 5
16 137 2 3 8 123 3 2 4 17 3 -1 -16 20168 -9% -4 127 6 2
i8 99 2 1 9 31 3 -3 5 91 2 0-15 31 4 -5 -3 208 9 8
20 5 2 3 10 74 2 -5 6 34 7 “10%—-14 15 44 -16% -2 18 8 -1
HeK= 0y 1 11 106 3 3 7129 3 -0-13249 7 -0 -1 155 6 3
1 020 -3% 12 54 6 -1 8 52 4 -0 -12 0 22 -18% 0 161 5 =2
2 3912 -8*13 38 3 -5 9 45 7 -4 —-11 97 4 -4 1 171 S5 4
3 70 2 7 14 88 3 -3 10 1912 -8%¥-10125 S -3 2 99 5 -6
4 120 6 -2 15 43 3 =4 11 94 2 -1 -9 500 20 34 3194 9 8
5 1 26 -6% 16 41 3 9 12 33 8 3% -8 33 4 -3 4 105 3 1
6 194 4 6 17 30 5 7 13 31 10 14% -7 237 7 8 5173 6 0
T 63 2 0O 18 63 3 -3 HeK= 0y 7 =6 124 6 -2 6 0 12 -4*
8 159 3 -0 19 41 4 8 1 27 11 19% -5 446 26 27 7 21 6 4%
G 611 =3% HeK= 0, 4 2 2210 6% -4 0 38 -3% 8 44 5 -1
10 193 4 7 0391 1 -20 3 28 16 2% -3 443 23 7 9 178 5 3
11 43 2 -9 1 247 4 -8 4 8 18 o« -2 176 9 3 10 41 4 5
12 96 2 -0 2 55 2 1 S 020 =-3% -1 632 40-129% 11 30 12 12*%
13 19 23 10« 3 292 8 0 6 18 17 7# 0 38 7 21 12 74 6 -5
i4 129 3 -2 4 343 10 -1 7 31 3 -1 1 641 67 -24% 13 127 4 4
15 0 21 -14% 5 159 4 5 8 815 -5% 2 188 10 4 14 13 24 -10%
16 39 4 6 6113 3 4 9 12 18 5% 3 517 58 5 15 33 9 -3%
17 016 -7 7237 6 0 1C 2016 17* 4 65 9 -6 16 22 30 -7%
18 106 2 =2 8 199 5 -1 HeK= 0, 8 5 513 35 18 17 101 4 5
19 - 0 48 -16¢* 9 81 6 1 00 823 3% 6 146 S5 -3 18 0 29 -10%
20 19 16 -1%* 10 85 5 -9 1 60 3 -0 7 237 6 8 19 3111 1%
HeK= 0, 2 11 145 3 -3 2 22 10 19% 8 37 14 =-6% HeK= 1, 3
0 672 23-156% 12 115 2 1 3 72 3 2 9 557 20 37 -19 10 19 2=
1 233 5 -7 13 32 6 4% 4 17 23 14% 10103 4 4 -18 49 3 S
2 39 17 -5% 14 55 4 -5 HyK= 1y 0 11 115 2 1 -17 86 2 -0
3 165 4 -2 15 90 3 2 -19 57 7 -6 12 0 17 -13%-16 52 7 1
4 538 28 =17 16 46 4 =4 -17 95 2 -1 13 224 4 1 -15 33 10 1lé4x%.
s 101 2 0 17 11 16 4%-15 78 5 -3 14 35 12 -7%*-14 67 6 -3
6 135 3 3 "HeK= 0y 5 -13 152 3 -2 15 18 20 -11*-13 185 8 O
7 205 S5 4 1 48 4 2 -11 47 4 11 16 0 18 -24%-12 60 2 =2
8 446 14 14 2 2214 13% -G 256 5 3 17128 3 -1 -11 57 11 4+¢
9 71 2 -6 3 63 3 2 -7243 4 20 18 11 23 -6*-10 152 9 -8
10 193 3 6 4 46 13 11%x -5 176 4 5 19 12 16 5% -9 275 14 S
11 114 3 -1 5 32 17 -7+« -3 105 2 8 HeK= 1, 2 -8 84 3 1
12 231 4 -4 6 25 33 -12%* -1 65 2 =1 =20 31 9 =-2% -7 155 7 =2
13 21 33 -9% 7 57 5 =2 1 85 8 -8 -19 47 4 2 -6 214 10 4
14 97 2 1 8 37 6 -9 3 26 43 17%-18 4 20 ~-1% =5 346 22 -0
15 65 3 =2 9 2310 -0%* 5 181 4 -0 -17T 95 4 8 =4 107 3 O
16 104 3 -3 10 37 6 1 7120 2 -4 -16 37 3 0 -3 276 12 -5
17 6 17 6% 11 59 4 =2 ' 9 249 4 2 -15 671 3 -1 =2 302 17 -15
18 69 3 -3 12 26 7 =-4%* 11 31 10 3%-14 0 27 -3% -1 388 lé -3l
19 32 6 =-7* 13 21 12 =-6% 13 154 6

-2 -13 126 3 6 0 24 & 9
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STRUCTURE FACTORS CONTINUED FOR _
(XEF+)(ASF6~) _ ‘ . PAGE 2
"L FOB SG DEL L FOB SG DEL L FUB SG DEL L FGB SG DEL L FOB SG DEL
1 326 8 -17 -15 018 -2*11 26 8 1716 16 19 S* 1 125 5 5
2 310 15 -12 ~-14 78 4 5 12 35 20 -6%-15 073 -10%« 2 65 3 1
3 306 16 -9 -13 60 T -6 13 19 23 -2%-14 148 4 -0 3 17 1 1
4 31 2 -3 -12 61 3 -1 HeK= 1y 7 =13 8 24 0*x 4 373 35 -11
5 369 25 -4 -11 22 14 6%-10 69 10 1 -12112 3 -1 5 139 8 -11
6 244 9 =2 -10134 7 -2 -9 33 15 13*%-11 32 4 -12 6 42 4 =5
7170 4 -0 -9 88 6 -5 -8 33 8 -8%-10 200 3 1 7 124 S 2
'8 92 3 3 -8 55 4 -1 =1 0 29 -10%¢ -9. 5 20 -13% 8 355 26 5
‘9 293 12 1 -7 3328 ~-6% -6 107 5 3 -8 13 6 1« 9 49 5 -3
10 142 5 0 =6 202 & s -5 27 15 3« -7 17 5 =-6% 10 87 8 7
11 6211 -4 -5124 T -1 -4 32 6 =2% -6 313 6 7 11 16 8 =2
12 43 4 -4 <-4 56 12 8% -3 14 17 =-6*x -5 50 2 -1 12192 7 -3
13 163 6 3 -3 99 5 10 -2 131 5 =2 -4 9 21 -2% 13 36 10 -4%
14 80 3 0 -2233 9 2 -1 36 12 12%¢ -3 47 7 9 14 80 -5 4,
15 18 31 . 5% -1 128 4 =2 0 15 18 5%« -2 180 4 1 15 57 3 =0
l6 42 5 -1 0 31 9 1l6* 1 19 26 =-5%# -1 15 36 -11%* 16 82 2 -2
17 79 3 -1 1 117 4 1 2 132 6 =2 0 0 35 -14% 17 10 20 3¢
18 34 39 -4% 2 234 4 2 3 3118 12« 1 72 8 4 18 53 8 1
HeK= 1ly 4 3 100 5 5 4 27 32 8% 2 399 37 -20 HeK= 2o 3
-18 022 -8% 4 2329 1l1* 5 21 22 =-5¢ 3 56 6 -4 -19 36 15 3%
-17 55 6 4 5 132 5 =2 6 107 4 1 4 48 3 2 -18 63 1 -7
-16 51 9 -4 -6 213 5 5 7 12 25 5 5 21 4 4 -17 32 13 -5%
-15 30 8 5% 7 40 10 —-4% 8 29 29 =-1%* 6 119 4 -6 -16 28 11 ox*
-14 13 24 4¢ 8 43 6 1 9 32 8 10% T 23 12 -2%-15 46 12 4%
~-13 64 S5 -1 9 94 4 =5 Heyk= 1, 8 8 115 2 1 -14 96 3 -5
-12 81 7 4 10130 4 -1 =3 22 26 8 9 12 18 -3%-13 52 2
-11 0 25 -14% 11 24 1 7%# -2 823 2% 10 136 3 =2 -12 56 -4
-10 20 38 -9% 12 46 4 o -1 9 24 2% 11 38 14 3%~-11 85 2
-9 87 8 -3 13 59 4 -3 0 16 20 6% 12 54 11 -0*-10 93 -3
-8 82 7 3 14 72 3 -0 1 0 35 -11% 13 0 21 -4% -9 SO -6
-7 19 22 12% 15 T 17 6% 2 9 19 3% l4 101 3 -1 -8 65 5
-6 0 14 -18%* HeK= 1y 6 = HeK= 2, 0 15 3 15 -15¢« -7 82 -2

-5 87 3 -1 -14 20 22 8%-20 39 6 -2 16 68 5 6 -6 128
-4 89 6 8 =13 25 1 0%-18 93 2 -2 17 2 23 -1% -5 85
8 17 -~-1%*-12 47 5 -3 -16 128 2 2 18 79 3 3 -4 18
-2 217 1 =-2%—-11 29 14 23%-14 165 4 -1 HeK= 24 2 -3 86
-1 0 18 -5%-10 21 25 6%-12 248 4 6 =20 32 1 1« -2 92

NOWPANSTWN WO LA WNWRNWODNN WSS S dW
|
o

0 40 16 -3% -9 13 18 -11%-10 256 4 5°-19 25 29 -16% -1 67 -0
1 22 217 7* -8 59 5 2 -8 522 10 33 -18 73 & 3 0 15 3*
.2 46 4 2 -7 11 16 2% -6 238 4 3 -17 12 24 10 1 50

3. 12 14 -4% -6 28 8 16% -4 638 11 -4%-16 94 3 -4 2 123 1
4 56 2 =2 =5 23 6 6% -2 161 6 3 -15 59 7 -4 3 130 2
5 72 2 2 -4 64 2 -3 0 670 25~-187%-14 138 4 -1 4 151 -1%
6 49 .3 4 -3 12 22 8 2 78 6 0 ~-13 035 -4% S5 29 6
1 44 5 12 -2 20 16 19% 4 548 15 -23 -12 200 4 -l 6 171 -2
8 56 15 ~-1* -1 19 26 '10* 6100 2 -0 -11 112 3 -2 7 78 4
9.75 11 -8 0o 70 7 5 8 486 12 16 -10 177 3 7 8 15 3
10 38 6 -8 1 017 -3% 10 125 2 2 -9 11 4 -6 9 351 5%
11 26 10 - 21* 2 16 19 6% 12 250 4 -0 -8 332 9 3 10 44 ~15
12 63 5 -6 3 017 -4% 14 80 3 -1 -7160 4 -2 11 173 -4
13 64 6 =2 4 49 3 -5 16 102 3 -2 -6 87 2 2 12 41 -5
14 31 19 5¢ 5 22 29 1l4% 18 67 4 0 -5 16 5 3% 13 25 2 6%
15 21 25  S% 6 19 25 -3% HeK= 25 1 =4 405 13 -25 14 65 -2
16 44 8 1 7 21 15 1C*-20 18 16 4% -3 134 4 -1 15 41 10 -3%
17 55 3 6 8 49 7 4 -19 28 34 10% -2 69 2 -3 16 41 6 3
HeK= ly 5 9 10 34 -7%-18 113 2 -0 -1 145 2 -7 17 20 27 8*
-16 40 14 -3% 10 26 6 ~-0%-17 8 25 -10% 0 380 12 -24 HeK= 2+ 4



STRUCTURE FACTORS CONTINUED FOR
(XEF+) (ASF6~)

L
-18
~17

- =16

-15
-14

-13

-12
-11
-10

F08
30
0

90
62
19

115

147
91
55

159

208
91
85

218

253
60

162

273

198
13

176

250

169
68

‘161
171

80
45
103
94
37
44

43
H,K=
22
49
36
34
31
50
40
32
31
59
24
47
23

57T .

33

75

16
56

0
45
18

46

66

SG6
18
16
10

3
14
22

-

. \ -
WNNNVEOCI~NO T OVMP OOV LDOONNWSHF OIS OW

[

DEL L
-5% 5
-1* 6
2% 7

4 8
-8*% 9
17* 10

8 11

=3 12
-7 13
—-2% 14
-3

0 -13

3. ~-12

1 -11
-1 ~10
-1 -9
-4 -8
-2 =7
-4 =6
-1 -5

9% -4

4 -3
-1 =2

1 -1
10 1]

1 1
-3 2

1 3
-5 4
-1 5
-1 6
-2 71
-3% 8
-4 g9
-2 10

5 11

4% 12

4%

-3 -10
-1% -9

2% -8
-3 -7
-3 ~-§
-5% -5
-5 -4

1 -3

~l4%* =2

-ii% -1
-2* 0
o*% 1
-2 2

5 3

9% 4

2% 5

=-25% 6

-13%= 7
~-1* 8

21
15
62
24
17
26
55
30
0
34
HoeK=
16
33
95
18
16
45
121
18
65

SG6
25
22
3
9
32
31
7
9
27

11

29
23
38

2
24
23
11

4
22

— [\¥]
WO NWWWONNNWMWNOWNWM

N

[

W
MO NN
-

17
17

22
25
21
22
28
25
24
19
23
25
26
29

20

DEL
-12%
-13#-19
9 -17
-3%-15
0%-13

4%-11

4
S%

~-11%
8%
6

10%

18%

10*
~-6%
1*

58
88
18

-26—-

3,

10

12

WrHEWOWPLPOUONDNLWWEMON S WW

L FOB. SG DEL
H,K=

0
-5
-2
-7
-4

9%
-1

L FOB
16 20
17 87

HeK=
-19 42
-18 20
-17 82
-16 43
-15 63
-14 10
-13 138
-12 50
-11 35
-10 27

-9 158
-8 76
-7 73
-6 11
-5 124
-4 60
-3 51
-2 0
-1 93

0 91

1 141

2 21

3111

4 68

5 114
6 28

7 12

8 50

9 8¢
10 16
11 14
12 43
13 83
14 23
15 29
16 25
17 65

H’Kz
-18 30
-17 74
-16 55
-15 15
-14 40
-13 175
-12 91
-11 9
-10 114

-9 248
-8 104
-7 17
-6 173
-5 350
-4 143
-3 188

SG
30
10

3,

5
29

——
~& X

13

5

N
OWWWORSHTUWUNONNWNLS D

DEL
10%

2

2

-6
19%

~15%

1%

-3
=2

L FOB
-2 231
-1 315

0 35

1 198

2 219

3 233

4 31

5 237

6 174

T 146

8 17

9 158
10 98
11 73
12 14
13 107
14 61
15
16 29

H'K=
-17 48
-16 54
-15 29
-14 16
-13 68
-12 64
-11 20
-10 19

-9 84
-8 62
-7 27
-6 40
-5 67
-4 61
-3 34
-2 13
-1 28

0 50

1 9

2 30

3 26

4 35

S 42

6 28

7 3

8 52

9 39
10 16
11 16
12 33
13 42
14 23

H'K-—-
-15 10
-14 54
-13 58

-12 71

23

PAGE 3
SG DEL
7 -3
8 -11
9 18%
10 6
6 4
11 0
5 2
10 3
g8 -2
5 -3
36 —4%
8 -1
3 3
31
20 -3%
2 0
6 -6
9 g
14 L
3, 4
5 1
3 -3
30 8+
20 10%
4 -8
5 -0
1L 2%
15 -4%
2 -3
6 -11
28 3%
30 4%
8 1
5 7
5 13
21 11%
26 3%
3 4
23 4%
23 14%
37 19%
37 -9%
20 4%
37 -6*
18 -1%
4 1
8 -5%
26 -12%
20 13%
13 -5%
5 -3
28 -1%
3, 5
24 1%
6 -1
5 0
2 -4
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 STRUCTURE FACTORS CONTINUED FOR
T (XEF+) (ASF6-) o

L
=11
=10
-9

-8
-7
-6
-5

- -4
-3
-2
-1

0

Y}

FOB SG DEL

L
20 9 15% =2
106 4 3 -1
88 4 1 .0
8005 1 1
.30 4 3 2
155 17 2 3
111 4 -3 4
77 3 0 5
17 5 5 6
179 - 3 -1
107 3 -1 -18
50 4 6 -16
82 5 -5 -14
177 S 5 -12
73 3 1 -10
27 18 6% -8
98 '3 5 -6
150 4 1 -4
40 4 -2 =2
17 23 10% 0
61 11 -6 2
97 3 2 4
19 25 1* 6
28 9 9% g
45 16 1*¥ 10
H'K*‘- 3' 6 12
31 16 5% 14
47 9 2% 16
24 24 19%
288 17*-19
36 7 9 -18
46 B -3 -17
5 23 -9%-16
16 27 4%-15
14 18 -1%*-14
46 6 -2 -13
24 33 l4%-12
24 28 20%-11
19 26 7*-10
56 9 9 -9
15 31 9% -8
0 22 -10% -7
0 19 -3% -6
38 7 3 -5
0-18  —4% -4
26 1 7% -3
15 21 11% -2
33 35 1* -1
025 -8% O
626 -1l4% 1
HQ_K= 3' 7 2
53 6 6 3
35 18 25% 4
85 2 3 5
32 38 12% 6
37 6 -4 7
15 18 -3% 8

FOB
102
12
18
21
108
20
217
2
87
HyK=
69
91
154
161
191
314
306
524
221
477

SG

5
21
24
25

3 .

29
S
19

1

VMWWLwdsds O ONDHFWODVVT S BWWRWSO
- .

DEL
-0
-6%
—4%
g%
T
g%
27*
-20%
8
0
-2
2

. =6

16%
1

13%

-11%

L

9
10
11
12
13
14
15
16

=18
-17
~-16

-15

-14
-13
-12
-11

15

-18
-17
-16

-6%-15

10%
. 2%
-2
3%

-14
-13
-12

=11

-3 ~-10

~3%
11#*
10%
=5

-9

-8
-7
-6

FOB
o

65

4

59

0

50
12
38
H’K=
51
-9
66
47
117
25
134
84
139
42
221
129
176
21
360
150
138
77
340
119
52
76
341
115
28
66
218
46
27
44
124
26
47
31
HeK=
55
29
32
41
76
36
40
42

84

23
55
64
55

-27-
SG DEL L FOB
lé —4% -5 42
12 -3 -4 59
22 -11*% -3 27
4 6 =2 36
271 =2% -1 26
4 -4 0 36
26 -1* 1 26
25 -=3% 2 31
4y 2 3 44
6 -5 4 39
29 7« S 4
5 =2 6 21
10 -8% T 52
3 =2 8 45
9 8% 9 6
2 -1 10 37
3 -4 11 41
5 =2 12 35
13 10%* 13 4
4 -1 14 34
3 -1 He K=
5 0 -16 28
24 16*-15 61
7 -10 -14 52
3 +4 -13 11
2 1 -12 74
6 -4 -11 116
18 -7 -10 173
3 1 -9 28
3 4 =-8111
3 5 =7 163
22 -6 -6 91
8 -2 -5 3¢
37 -1% -4 194
2 -4 -3 198
9 -3 -2 11
13 4% -1 84
6 -5% 0 206
7 -4 1 169
2 -1 2 0
9 -=5% 3 107
7 1 4 178
14 -2% 5 128
L 3 6 40
6 1 T 93
100 -6% 8 114
13 13« 9 65
i3 8% 10 35
3 -6 11 69
14 -5% 12 57
7 11 13 39
3 4 H'Kz
4 -5 -14 35
33 -18%~-13 28
9 =4 ~-12 23
15 -7%-11 36
10 3%-10 39

. SG
14

L7

N [ ) N - NWHSWWe=N
QWO OHOCOPLOVLWNNILIEITVDIPUVONO O~
- -

MHPOOPLPUNOVMNVMEAEVMVOTWPHA,RWNWSHDOSSD

DEL L
10 -9
1 -8
7% -7
4% -6
-9% -5
20% =4
13 -3
27% =2
T* -1
-1 0
-7% 1
-1% 2
-5 3
4% 4
-1 5
4% 6
2% 7
-6 8
2% 9
-1 10
4 11
-2%
-7 -11
-1 -10
1% -9
2 -8
o -7
-8 -6
17% -5
-2 -4
1 -3
-1 =2
-6% -1
-0 0
-3 1
-0 2
-1 3
0 4
3 5
-12% 6
3 7
-1 _
3 -5
13 -4
4 =3
. =-1 =2
2 -1
8 0
7 1
-4
6 -117
5 -15
- H4%=13
~-4%-11
2% -9
2 -7
-1 -5

08
34
32
43
23
28

23

26
0
34
20
19
6
14
25
17
15
34
17
0
12
34
HeK=
73
35
15
40
98
25
25
47
103
14
49
61
101
13
70
45
75
29
58
HoK=
21
19
21
0o
19
23
15
He K=
59
66
76
69
94
73
97

PAGE 4
SG DEL
14 1%
15 -0%
8 =2
31
33 1%
12 -6%
13 -3%
19 -15%
7 -2¢
24 9%
23 -1%
25 3%
18 -12%
26 9%
20 12%
22 S%
7 —4%
24 2%
25 -4%
18 0%
12 2%
4, 6
4 -0
8 17
18 7%
6 4
4 0
8 9%
18 -S%
4 -2
3 -5
29 6%
5 -0
3 6
3 1
24 1%
3 7
5 =2
5 3
34 le%
4 0
4y 7T
25 13#
16 4%
25 4%
37 -6%
23 10%
26 12%
30 9%
5, 0
2 1
5 -2
3 -1
3 -3
4 2
S -4
3 S

4%



STRUCTURE FACTORS CONTINUED FO
(XEF+) (ASF6-)

L
-3
-1

FOB8
47
59
48
19
51
31
66
11
64
HoK=
3

85
16

154
25
12
34

194
24
57

51

301
49
98

- 59

260
32

147
63

244
10

183
45

144
11

127
31
63

4]
‘92
HoK=
53
28
47

9

64

27

64
25

68

47
59
6
71
45

-7

SG DEL L FOB
3 6 -3 712
8. 3 -2 35
10 4% -1 64

34 11 0 46

10 -4% . 1 41

14 7« 2 0
5 0 3 5

18 3 4 11
7 2 5 . 49
5 1 6 32

271 -8% 7 16
2 3 8 15

21 -4% 9 46

- 15 -15%¢ 10 22

19 2% 11 27
4 0 12 12
9 =4% 13 54

19 -2% HeK=

10 -5%-16 44
4 -3 -15 0

28 -3%-14 13
9 4 -13 104

14 3%-12 56
S S -11 13
5 7 -10 63
4 2 -9 140
3 6 -8 6l
6 -8 -7 33

33 11* -6 95
7 2 =5 183

14 5% -4 73
6 -5 -3 69

35 -18% -2 119
4 -6 . -1 185
9 -5% 0 44
2 -1 1 96

17 9% 2 122
2 -1 3 153

19 . 1* 4 35
1 -7 5 126

33 -2% 6 98
6 0 7 98
Sy 2 8 14
5 "3 9 90

33 -6*% 10 65
4 -3 11 4l

22 -2*% 12 3
6 =2 HoK=
7 1%-15 15

3 -4 -14 17

14 14%-13 45
4 =1 -12 37
3 -7 -11 26
5 -2 -10 13

45 -5% -9 47

12 -2 -8 52
8 7

11

SG DEL

L

14 2% -6

37 7% -5

14 3% -4

11 7% -3

42 -5% =2

38 <-5% -1

37 1 C

22 ~1x 1

14 2% 2

10 5%« 3

21 T* 4

17 -8%* 5
6 =4 €

217 6% 1

11 17+ 8

18 1* g
3 3 10
5, 3
6 7 -12

24 -8%-11

18 -23%-10
5 4 =S
2 -4 -8

26 6% -7
6 2 =6
5 1 -5
3 =2 -4
5 -1 -3
4 r -2
4 -1 -1
5 -4 c
4 =2 1
3 =0 2
4 -3 3

12 -1*x 4
5 =5 5
6 -3 é
3 -1 7

13 9% 8
2 3
4 1 -8
2 2 -1

18 13% -6
5 -1 =5
8 3 -4
5 1 -3

22 =4% =2
51 4 _’l

22 =2¢ C

26 13% 1
6 0 2
8 -—-4% 3

10 -—-2%

22 4%-16
4 -3 -14
3 1 -12

31 6*-10

FOB
6
42
39
18
20
30
29
0
0
15
27
21
16
8
12
20
9
HoeK=
52
0
58
58
57
11
83
61
52
27
95
63
49
54
107
49
12
52
84
33
.23
HoK=
32
21
15

30

"~ 33
34
o
l4
23
17
0
16
H'K=
39
98
81
115

-28-

SG DEL L
19 -1% -8
10 -L* -6
6 -1 -4
21 10%* -2
24 5« 0
7 =25 2
11 -2% 4
17 -2% b6
24 =-9% 8
28 7% 10
28 1lLl%
26 4%-16
24 —-11%-15
21 3%-14
29 ~-12%-13
10 -3%-12
26 -12%-11
5, 5 -10
3 1. -9
19 -5% -8
10 2 -1
4 3 -6
9 -4 -5
31 -5% -4
2 -2 =3
9 -3 =2
9 -3 -1
28 -S%¢ 0
6 =5 1
7 -6 2
9 2 3
5 2 4
5 3 5
7 -1 6
33 -10% 7
6 0 8
5 -0 9
14 1* 10
12 19% 11
5 6
11 -1%-15
24 15%-14
21 13%-1}3
11 14*-12
5 3 -11
9 27%-10
21 -5% -9
18 2% -8
27 -2% -1
21 10% -6
36 -8% -5
19 15% -4
69 0o -3
18 4% =2
4 -1 -1
5 2 0
2 =2 1

FOB
139
136
193
103
185
63
188
24
129
12
H,Kz

83
23

85
29
23
24

78

15
10
12
82
17

45
24
23
20
28
16
33

24

H’K=

38

14
10
67
54

93

114
65
.90

146
72
68
24

144
65

SG DEL L
3 -1 2
3 0 3
7 2 4
3 3 5
3 -3 6
7 -1 7
5 -4 8
12 3% 9
6 -0 10
19 5%
6y 1 -14
18 -5%-13
16 -8%-12
2 3 -11
6 13%-10
17 1* -9
22 -6% -8
4 1 -7
8 l6¥ =6
18 6% -5
27 11% —4
2 -0 -3
17 —-1%® =2
21 4% —1
18 10 0
3 1 1
28 -0% 2
28 -5% 3
33 -=-3% 4
16 -=-2% 5
25 171* o6
9 -1 7
8 19% 8
8 -5% 9
19 4%
15 5%-12
21 -1%-11
27 1%¥-10
22 6% -9
6y 2 -8
7 5« -7
4 0 -6
16 -3% =5
5 0 -4
10 6 -3
4 o -2
30 6% -1
4 3 0
2 1 1
5 -1 2
‘15 ox 3
3 0 4
3 4 5
6 -4 6
27 8% 7
3 -4
2 2 ~-8

FoB
48
26

146
55
21
21

108
38
18

Ho K=

50
26
24
23
45
30
16
25
26
20
17
17
44
32
28

17
27

19
11
27
21

HeK=

40
68
57

68
84
45
13
82
94
34
22
94
87
27
34
T4
63
12
25

H'K=

30

g% .

PAGE 5
SG DEL
1 2
7 3%
4 -1
12 4%
25 6%
24
2 1
5 8
30
6y 3
7 -1
6 -3%
29 11%¢
8 7%
5 ~12
7 -2%
31 -6%
29 -4%
31 -15%
9 -11%*
21 6%
26 9%
8 —4%
5 -4
12 23%
17 -3%
27 -3¢
19 S*
24 -T%
22 18%
271 -7
8 -2%
22 6%
22 -1%
by 4
7 s
3 4
3 6
21 -10%
8 4
3 -1
8 -3
25 2%
8 2
7 3
16 -5%
15 2%
3 1
3 -1
29 2%
5 -1
4 -5
10 1
21 9%
29 -8*
6y 5
20 13%

-3% »



3

C ™

STRUCTURE FACTORS CONTINUED FOR

(XEF+) (ASF6-)

L
-7
...6
-5
-4

-3

=2
-1

‘FOB
28
0

22

28
23
24

31

13

.34 .

15

12
H'K‘—.'"
61

32
61
9
43
6
23
5

0
28
19
H'Kz

83

9
26
12

125
32

9

28
158
19
34
20
141
15

59

27
111
' 0

56

26
- 14

HeK="

18
36
10
51

14

8
0
42
6

12

0

Q0 J

SG DEL L FOB
1 7% -1 28
28 -16% 0 11
8 -~-1% 1 0
13 14 2 24
8 g* 3 13
8 10*% 4 28
7 = 5 12
27 5¢* 6 27
11  24% HoK=
33 llf‘lO 20
38 —-6% -9 86
7, 0 -8 52
5 9 =7 25
4 -1 -6 42
2 -3 -5 103
20 =0%* -4 42
11 -3% -3 21
18 -8% -2 54
23 2% -1 102
‘18 ~12* Q0 37
21 =2% 1 44
33 1= 2 52
30 16* . 3 70
T 1 & 31
16 -10%« -6 17
6 -1% -5 25
26 1* -4 19
4 -1 -3 25
7 8% -2 17
16 3% -1 18
18 8% (0 22
7 -1 H'K’—'
29 —-4% -8 60
20 5% -6 82
21 -2% -4 82
4 -2 =2 64
21 -=-4% 0 100
1 5 H'K=
7 3% -7 27
2 =2 -6 20
17 -11*% -5 17
11 -3% -4 29
31 8% -3 12
8 2 =2 21
7, 2. -1 15
19 -g* 0 . 0
1 8% :
23 1%
6 -0
18 -8%
20 . -1%
22 =1%
4 5
23 -9%
18 4%
17 -9%

-3*_'

PAGE 6

'L FOB SG DEL ~ L FOB SG DEL L FOB SG DEL

SG DEL
24 8%
17 -3%
LT —-14%
13 19=%
17 11x
15 19%
27 =-9%
14 16%
7o 3
24 -1%
5 1
3 3
10 23*%
7 -1
2 5
10 =3%
23 2%
4 4
2 5
5 -0
22 1*
3 -1
6 -1
13 13=%
Ty 4
33 15%
‘9 2%
22 -0%
9 23%
26 12%
38 6%
26 g%
8y -0
3 7
2 5.
-3 2
3 -1
13 6
8y 1
19 22%
34 —-10%*.
27 13=%
30 16*
20 10%*
24 @ 6%
21 12%
20



This report was done with support from the Department of Energy.
Any conclusions or opinions expressed in this report represent solely
those of the author(s) and not necessarily those of The Regents of the
University of California, the Lawrence Berkeley Laboratory or the
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