SHORT COMMUNICATIONS

G is a factor common to every atom in the cell. Hence the
total structure factor for plane (hk/) would be
F(h,k,])=G(h,k,1) Zfi exp {2nithxi+ky:+ 1)},
the summation being taken over all atoms in one layer,
that is, half the atoms in the unit cell. The ith atom has a
scattering factor of f;.
We shall now consider the nature of the multiplier G.

Summing (1) over r and ¢ independently, we have, by the
use of the binomial theorem,

N
G(hk, )= )30(%)2" x

exp {Znin (—g + kev+ lec ) {1+ exp(4nikes) {1 + exp (4nilac)}"}

N
= X (cos 2rkep cos 2nle)” exp (winkh) .
n=0
This is the sum of a geometric progression, and may be
written as .
_ 1=K¥ exp (niNh)
G kD= "1 "Kexp (il @
where K=cos 2nke» cos 2nle: . 3)
Inspection shows that K is confined to the limits
—1=K=<+1.
When K= +1
_ exp (—niNh/2) _sin (nNh/2) _
Ok D) = = o (—nikj2)  sin(ahfz) » us 1G1=N
for even values of A.
When K=0
Ghk,)=1.
When K= —1
—niNh/2 Nh/2
Gy, 1y = SR TIND) - cos @NKD) i N

exp (—nih/2)

for odd values of 4.

cos (nh/2)

The function sin N8/sin 8 is well known in diffraction theory.
Since N is a very large number, when K=1, G is close to
zero unless 4 is an even integer; while when K= —1, G is
non-zero only when 4 is an odd integer. However, clearly
when K=0, G is unity for all values of 4, integral or non-
integral. While it is more difficult to examine (2) for inter-
mediate values of K, the above results suffice to interpret
the disorder effects we have observed in the catalase crystals.

For the A0/ reflexions, K=cos 2nlec. When [ is small,
K= +1; thus reflexions with # odd are systematically ab-
sent. Similarly when [/ is larger, so that cos 2z/ec——1, re-
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flexions with /4 even are systematically absent. When / is
intermediate, K is close to zero causing weak diffuse streaks
parallel to the g* axis. It then follows from Table 1 that
2n.5.e=mnf2, i.e. e=1/20. A similar interpretation ap-
plies to the diffuse reflexions and absences for the (4k0)
zone; here 27 . 7 . ep=n/2, and therefore e&»=1/28. We have
now determined the two unknown parameters ¢ and e,
and it becomes necessary to check whether their values are
consistent with the other observations given in Table 1.

Let us first take the hkk reflexions. For these, K=cos
nk/10 . cos nk/14. We then see that K approaches + 1, that
is, & can only be even for K <5, 7<k <10, 14<k <20, etc.;
while K approaches — 1, that is # must be odd, for 5<k <7,
10 <k <14, etc. Table 1 shows this to be the general ap-
pearance of the hkk reflexions, although the theoretical
expected limits are not in complete agreement with the
experimental results. The 41/ and hk1 reflexions should
follow the same general pattern as (#0/) and (4k0) zones,
although the diffuse bands might be expected to be broader
in view of the fact that K cannot attain its maximum value
of +1. Again observations are in general agreement, al-
though the position of the diffuse streaks are not in exactly
the predicted positions. Qur two assumptions are thus able
to predict the approximate, but not exact, position of diffuse
streaks on the photographs and the nature of the unusual
systematic absence.

We are grateful to Dr D.M.Blow for first pointing out
the similarity of the diffraction pattern described in this
paper to that observed by Dr M. F.Perutz in his study of
imidazole methaemoglobin. We are also grateful to Dr M.
F.Perutz for stimulating discussions as to the possible na-
ture of the disorder. Finally we greatly appreciated not only
the help Dr R.E.Marsh has given us in making the manu-
script more readable, but particularly some astute com-
ments which have put the interpretation of the disorder
effect on a sounder basis.
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The crystal structure of tetraethylammineplatinum(Il) dibromotetraethylammineplatinum(IV) tetrabromide.
By B.M.CraveN and D.HALL*, Crystallography Laboratory, University of Pittsburgh, Pennsylvania, U.S.A.
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The crystal structure determination of Wolffram’s red salt
(Craven & Hall, 1961) confirmed earlier suggestions (Reih-
len & Flohr, 1934) that it is correctly formulated Ptii(etn), .

* Present address: Chemistry Department, University of
Auckland, New Zealand.
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Pt™V(etn)4Cl; . Cls . 4H,0, where etn represents an ethyl-
amine ligand. The octahedral Pt(IV) complex ion and the
square planar Pt(II) ion alternate in chains of the form
CI-PtIV-C] ------ Ptif - CI-Pt"V—C] ~-n--- Pt ceeeee
characterized by weak charge transfer bonds from the
halogen to the Pt(II) ion. The details of the molecular
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structure were obscured by the extensive disorder in the
crystal structure which appears to be typical of this class
of compound. The interpretation of the structure rested
heavily on the observation of weak diffuse layer lines re-
corded on oscillation photographs, and the crystal structure
of the bromine analogue was undertaken because of the
more intense diffraction effects to be expected if this struc-
ture is again disordered.

Orange crystals of Pt(etn)s . Pt(etn)sBr; . Brs were ob-
tained by slow evaporation of a solution of Wolffram’s red
salt in excess dilute hydrobromic acid. X-ray photographs
again showed evidence of disorder, although this was of a
different nature from that in Wolffram’s red salt. The crys-
tals were tetragonal, with a subcell (corresponding to the
normal reflections) of dimensions a=11-86, ¢=12-14 &,
whence d:=4-11 g.cm~3 for 2 formula units per subcell.
The odd layer lines on rotation photographs about ¢ showed
normal reflections superposed on a continuous diffuse back-
ground. Weissenberg photographs of these odd layers
showed diffuse reflections that could be described in terms
of a superlattice with a C-centered subcell of dimensions
2a, 2b, ¢. (The symbols H, K will hereafter be used when it
is intended that the indices refer to the supercell). In ad-
dition to the normal subcell reflections (H and K even) and
weak diffuse supercell reflections (A and K both odd), there
was also more or less continuous diffuse streaking corre-
sponding to reciprocal lattice lines with H odd and lines with
K odd. The intensities of these diffuse lines and spots on the
Weissenberg photographs, relative to those of the subcell
reflections, varied considerably from crystal to crystal, and
for one crystal they did not appear at all. It appears that
the structure is strictly periodic only along ¢, with a some-
what variable tendency towards order in other directions.

Systematic absences in the subcell reflections were ob-
served for hkO when A+ k& is odd, Ok/ when / is odd, and
hhl when [ is odd, these being consistent with the space
group P4/ncc. The initial interpretation of the structure
was, however, made not in this space group but in P4cc,
i.e. it was assumed that there is not an n-glide normal to ¢,
but rather two crystallographically independent units in the
subcell, such that to every atom there is a like atom related
by a vector %, %, z. Only at the conclusion of this work was
it appreciated that, within experimental error, the final
structure of the subcell could be better described in terms
of the space group P4/ncc. The coordinates reported herein
are as for P4/ncc, but are in fact the mean of those obtained
from the refinement in Pdcc.

The subcell structure was readily deduced from the three-
dimensional Patterson function and from subsequent heavy-
atom phased Fourier syntheses. Chains of Pt(etn)s4 groups,
connected by bromine atoms, occur parallel to ¢. These are
as in Fig. 1, except that in the subcell there is no distinction
between Pt(II) and Pt(IV), all Pt(etn)s groups appearing to
have two half-weight bromines axially coordinated. Normal
weight bromide ions exist independently, as shown in Fig.2.
It was assumed, as with other compounds of this type, that
the chains are indeed as in Fig.1, i.e. that they contain al-
ternately 4-coordinate Pt(II) and 6-coordinate Pt(IV). The
result of the disorder in the structure is then to average two
chains which are nearly identical but in which the Pt(II)
and Pt(IV) atoms are transposed. It seems rational to sup-
pose that in the supercell (for which a and b are doubled),
such chains occur in alternate subcells.

It was observed during refinement of the structure that
both coordinated and ionic bromines showed approximate-
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ly isotropic thermal motion, whereas the platinum atoms
were abnormally anisotropic, requiring parameters Bi;
(=B>7)=0-8 A2, B33=6-2 A2. It seemed unlikely that these
represent genuine thermal motion, and more probable that
the platinum atoms were also affected by the disorder, and
were randomly occupying two sites with slightly different z
coordinate. The platinum atoms were replaced by two half-
weight atoms, with isotropic B values of 0-8 A2, and struc-
ture factors were calculated for various trial separations.
Optimum agreement was obtaincd when their z coordinates
differed by 0-46 A. The coordinated ethylamines must be
similarly affected by the disorder, and were also described

3
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319A

Pt(lv)

Fig.1. A chain of alternating Pt(II) and Pt(IY) complex ions,

Fig.2. Projection of the subcell on (001). The platinum atoms
are shown as large circles, and bromide ions at z=1%, 3 are
respectively shown as open and full small circles. The ethyl-
amine groups attached to platinum at z’'(=0-164+0-019)
and +—z’ project as full lines, those at 4+ z" and z’ as dashed
lines.
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Table 1. Atom coordinates (origin at 4) and in terms of half-atoms with the same separation in z. This
temperature factors model was refined by difference syntheses to an R index
All atoms other than Br (ionic) are half weight of 0-12. The final coordinates and temperature factors are
Atom x » 2 B listed in Table 1 (with origin at 4). An estimate of the
Pt 0 1 0-144 0-8 A2 accuracy is given by the application of Cruickshank’s (1949)
0 b 0182 08 procedure to some of the parameters not affected by the
Br 0 b 0-347 2:1 disorder, viz. 6(x) [=a(y)=0(z)] for the full weight bromide
o 0 ¥ —00s5 25 ion, 0-006 A, and mean o(x) [=o(y)=0(z)] for the light
Br (ionic) ~ 0-170 0-170 3 32 atoms, 0-06 A. The observed and calculated structure fac-
N 0035 0-665 0-144 2:5 tors are listed in Table 2
0055 0665  0-182 : . . .
c) 0075 0-720 0-044 3.0 The bond lengths and angles involving the ethylamine
0075 0720  0-082 ligand are: Pt-N, 2:06 A; N-C(1), 140 A; C(1)-C(2),
CQ2) 0110 0-840 0-060 3.5 1-50A; Pt—-N-C(1), 119-7°; N-C(1)-C(2), 111-7°. These ap-
0110 0-840 0-098 pear to be normal.

Table 2. Observed and calculated structure factors
Those reflections marked with an asterisk were not observed, and the value listed for Fons is the maximum that would have
escaped observation.

R R IR B R A A N 2 Y A AR A BTN N AT X
200 25, 257 731 28 10 722 126 125 L 23 3 33 614 163 156 L1 5 95 113 1306 25 135 998 7, 59
LOO 243 216 831 30 6 822 102 99 523 13 126 744 136 13 545 10* 2 i, 06 8 97 219 5 79
600 430 LLB 931 e 5 922 939 99 623 32 19 R4 116 125 615 27 30 146 225 2% 319 19 11
800 148 145 1031 37* 0 1022 82 N 723 9 83 914 L2 47 715 120 14 216 4O L5 329 12 2
1000 45 162 1131 38 41 4422 85 87 B823 22 7 1014 96 105 B15 56 62 316 90 77 L29 16 10
1200 245 230 1231 37* 3 1222 3. 28 923 29 10 4114 105 100 915 14 N 226 115 12, 549 39 54
400 410 110 1331 3ue 0 1322 8 78 49023 * 6 1214 93 9. 1015 L& 49 326 42 3% 759 12 4
110 270 38, 541 112 102 1422 62 5 1123 53 35 4,44 80 I 1115 156 3 L26 104 110 B69 3* o
3140 359 b 641 3 31 4522 L2 61 1223 320 5 44,14 70 71 1215 W 7 536 188 285 979 2 o0
510 299 299 741 146 119 332 116 105 1323 w2 7 224 9% 80 1315 13 2 L36 10° 30 OO0 200 182
710 239 221 8u1 3 3 L32 145 102 44,23 24 7 324 140 155 415 15 1L 536 98 8 1010 62 35
940 266 257 9L L* 15 532 480 172 L 33 ge 3 L2L 101 93 325 8 1t LbL6 106 116 2010 82 40
140 169 45, 1041 37 5 632 12 122 533 3% 2 524 43 4.2 L25 20 17 546 41 33 3010 38 26
13140 186 15 1141 79 5 732 132 113 633 3 2 624 199 192 5295 9L 105 6L6 i85 184 4L 010 S0 47
151 0 476 436 1241 367 11 832 11k 124 733 2 12 724 158 14 625 14 2 556 155 167 5010 27 24
220 205 370 1341 60 35 932 u 28 R33 28% 15 824 70 68 72% 70 8 656 12¢ 28 6010 140 133
420 35 3% 654 10% 4 1032 105 10L 933 29° 3 924 10k 108 825 2 12 756 129 131 7010 36 -19
620 2,7 249 751 30* 1 1432 418 400 1033 3M®* 1 102L 70 7 925 1 15 666 L1 38 8 M0 S5, 25
820 304 289 851 67 46 1232 85 81 4133 326 5 44 2L 443 109 1025 15 B8 766 13 18 9010 33 22
1020 221 209 951 36e 3 4332 68 60 1233 M* 4L 1224 98 103 1125 3B 38 866 133 139 10010 51 3
1220 440 137 1051 76 4B 4u 32 63 6L 1333 28*° 5 1324 9L 87 1225 1w 2 776 123 406 11 010 21 19
1L, 20 186 146 1151 38¢ 5 L4L2 102 97 543 1% 112 4L 24 L5 L6 1325 L2 38 876 13 418 1110 8 70
330 77 7% 1251 36% 43 542 119 120 334 29 278 w25 13 L 976 82 8L 2110 12 2
530 3% 399 1351 30° 14 642 37 32 643 19 5 L3L 159 15 L35 21 26 886 95 82 3110 687 116
730 32 3% W54 25 47 742 416 113 743 105 81 534 55 L3 535 13 ° 986 12* 20 2210 103 101
930 123 138 764 12+ 3 8u2 10. 99 843 23% 49 634 157 160 635 12 13 1086 B85 B85 3210 L5 24
130 250 230 861 19 1L 942 9 8 943 30* 9 73L 8 79 735 13 0 996 166 136 b 210 8 9
1330 493 156 961 37% L 10L2 75 66 1043 31° 10 834 109 120 A35 2. 25 217 76 99 330 W 8
1530 75 8 1061 38* 1 41L2 8 B89 1143 L& N 934 161 17 935 1> 4 317 29 12 5310 83 112
L4 O 35 33 164 37 3 4242 32 27 1243 306 3 403, 112 105 1035 15 10 327 10* 19 L L0 96 83
640 292 202 1261 33® 4 4342 85 £ 1343 L3 39 4134 LB 43 1135 1 2 427 19 11 540 38 26
8LO 253 248 1361 276 3 4L L2 51 49 6535 41 T 4234 104 100 1235 W* L 4L 37 1% 13 6410 53 42
1040 207 203 871 91 60 552 W 32 1334 L9 56 1335 12 2 537 3 8 5510 68 U4k
1240 147 439 971 12 3 652 102 8 753 20 19 4,34 66 77 55 66 W S5L7 5 70 750 57 48
AL 4L 0 176 w4 1071 8 55 752 W 36 853 68 48 441 104 403 645 b 6L7 16 6 6610 130 107
550 218 209 171 3 0 R52 8 8 953 3¢ O 54,4 144 148 745 55 €5 657 120 4, 8610 37 26
750 214 207 1271 30 10 952 119 110 1053 L8 LO 64 L 165 459 BL 5 1w ¥ 757 22 41 770 70 48
950 2% 21 9841 4* 6 1052 9L 85 1153 330 42 744 137 132 9L5 17¢ 16 767 13 41 I TO M 57
1150 140 144 1081 37* 7 1452 28 22 4253 3 11 844 8 7. 1045 ke 2 857 10 2 880 70 60
1550 164 435 11841 L6 26 1252 85 75 1353 25* 0 94,4 429 127 1145 29 30 877 s 37 3 » 0
660 32, 323 1281 264 3 4352 35 3 4453 19 18 4044 62 1245 1% 1 977 1 2 L2114 3% 4
860 149 151 ‘091 12* 6 4452 55 69 763 12* 9 4444 9 94 1345 32 29 987 44¢ 7 531 3o 2
1060 155 155 1191 28 3 662 166 159 863 16 7 1244 90 B9 655 42 48 4087 2 3 o M1 3 0
12 60 203 477 1291 20° 1 762 102 98 963 33 1 134L4L 8 75 755 12 4 1097 ™ 6 75 2* 0
%60 8, 91 11101 30 25 862 12 2 1063 3M* 8 L4443 L9 855 € 60 008 3 3 o002 90 82
770 48 4199 002 21 292 962 92 85 1163 33* 2 554 15 153 955 15 O 108 B8 66 1 012 28 26
970 495 195 102 229 237 1062 3 28 1263 280 1 65L 145 138 1055 €5 5 208 106 445 2012 24 46
11 70 140 134 202 18 15 4162 84 76 1363 22¢ 3 754 114 118 11 55 18 8 308 66 W 3012 36 27
1370 123 114 302 414 118 41262 95 B4 €73 63 M 354 118 118 41255 43 4 4,08 90 90 LOW2 20 9
B80 200 210 402 20 10 1362 5 63 973 10 1 954 L5 L 1355 40¢ O 508 72 58 5012 25 24
1080 495 165 502 418 107 772 3 33 1073 5 40 1054 81 96 765 21 16 608 39 L5 6012 71 6
1280 112 108 602 218 243 872 90 88 1473 30* 0 154 79 92 865 3¢ 2 708 8 49 7012 39 2
790 126 124 702 77 18 972 87 80 1273 25% 12 12514 80 965 156 4 g8oe 79 79 8012 16 11
1190 193 163 R02 3% 12 1072 76 76 983 13% 13 135L 60 67 1065 15¢ 2 908 3 3 1112 25 b
1010C 149 439 Y02 88 9L 1172 39 3 1083 12 3 564 33* 3 1165 44e 13 1008 48 48 3112 35 L3
214 93 435 10GC2 2 25 1272 63 67 1183 30 21 66L 6* 1 1265 12 1 1108 45 39 2242 3 32
314 77 78 10z 92 8 4372 3 39 1283 21¢ 3 764 8 9 1365 8¢ 7 41208 5 8 L2192 25 27
h14 191 205 1202 112 105 882 98 83 1093 1* 24 B6L4 4 135 875 55 47 4208 52 40 3 N2 7* 39
511 3% ¥ 1302 77 78 962 400 9% 1193 2* 0 964 101 104 975 3 2 148 9 8 532 33 W2
611 222 9 W02 19 41 1082 66 62 1293 13* 2 4064 95 92 1075 55 Lk 248 62 56 b2 W 2
744 26 4, 1502 5 65 4482 82 75 11103 22 19 41 6L 86 80 4175 13% 4 3148 14 41 612 15 L
844 96 77 112 U 66 4282 16* 15 00L 30 12 12CL4 4O® 22 1275 10¢ L4 228 6 16 5 52 2
9141 3w 40 212 98 101 ¥y92 28 L 104 19 199 136L 50 77 985 12¢ 3 328 50 42 752 18 6
011 85 64 312 160 471 1092 87 B4 20L 233 260 774 102 9% 1085 3 2,28 L5 33 6612 L1 A7
1141 3» 0 A12 123 42 1192 66 65 304 155 167 874 102 101 1185 22 18 338 407 3 31 @ 0
1244 356 47 512 4 25 4292 49 (B  LOL 180 495 974 5 5 1285 7* O 438 52 50 L2243 ¥ O
1341 33 3 612 131 136 10102 57 51 504 186 182 1074 106 9L 1095 12¢ 3 538 44 10 5313 3* O
L14 5 28 712 70 6L 44102 52 67 60L A1 3 1474 Th 75 1195 8% 1 LLB 28 33 6L3 22 0
321 e 43 812 9 8 213 199 A7 704 142 166 1274 65 I3 006 Lt 4 S5LB S LT 753 1* 0
L2+ 32 2 912 9 9% 313 15 10 BOL 148 460 1374 38 59 106 18 3 6LB 62 T4 OO 6 30
524 65 7 1042 75 78 L435 147 118 904 85 B, 884 68 58 236 275 266 558 €8 65 104 22 15
621 2A* 8 1112 33 3% 513 27 25 1004 101 103 984 118 10v 306 L6 37 658 45 47 2014 32 35
724 142 104 1242 91 8 613 22* 2 110L 99 100 1084 63 62 LO06 241 25 758 5 52 304 18 1k
321 29* 20 1312 39 LO 7143 2% 7 1204 W48 26 1184 76 77 506 26 3L 668 7¢ 27 L Ok 3429
921 32 17 1412 W 813 8 7 1284 68 77 606 6. k6 768 53 38 5014 20 13
1021 5% 15 1512 LB 5% 913 29¢ 3 1304 A 85 994 135 122 706 47 39 868 65 67 11 25 2
1121 66 43 222 1,7 165 1013 98 75 4LOGL 92 85 1024 104 88 806 15 168 778 718 u6 341, 12 6
1321 49 30 322 9 95 1113 33 0 144 163 243 41194 37 39 906 20 417 878 38 4 22as 6 2
W24 29 2 L22 10. 101 1213 320 1) 214 208 21¢C 10104 55 58 1006 115 117 978 16 13 W2k 15 b
b3 g* 2 522 146 15 1313 29° 7 314 80 55 44114 48* 26 11C6 2 20 888 6% 14 33k 33 W9
534 23 3 622 16 IN 13 35 L1L 1L6 15 215 79 107 1206 LB 49 988 47 42 5 M4 7 8
634 250 7 323 7 13 51 L.183 177 315 20 11 1088 22 49 LMk 16 5
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(a) P1~Pt 8r ar Pt
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Fig.3. (a) The platinum-bromide chain apparently observed.

The dimensions within the chain of half-weight platinum
and bromine atoms are as in Fig.3(a). If it is assumed that
this is the average of two chains, in which Pt(I) and Pt(IV)
alternate, then these chains are as in Fig.3(). These differ
from those postulated for other compounds of this type in
that the Pt(II) does not lie midway between adjacent Pt(IV)
atoms, and hence the subcell appears to contain half-weight
platinum as well as bromine atoms. The Pt-Br approaches
in the related compound Pt(NH;),Br; . Pt(NH3),Brs (Hall
& Williams, 1958) are 2-50 and 3-03 A, the first being very
close to the normal covalent bond length, and the second
presumably the optimum for the charge transfer bond. In
the present structure the Pt(II) atom forms one charge trans-
fer bond only. This must lead to a greater difference in lat-
tice energy when a stacking mistake occurs than was so for
Pt(NH3),Br; . Pt(NH3),Brs4, but this is apparently not suf-
ficient to prevent disorder occurring. The bond is formed
on the ‘open’ side of the complex ion (see Fig.1), so that
repulsion between the ethylamine ligands and the bromine
atom is minimized. If the two Pt---Br approaches within
the chain were equal at 3-19 A, the distance from the
bromine to the four symmetry related atoms C(1) of the
adjacent Pt(II) complex would be 3-50 A instead of the
observed 4-10 A ; ¢f. predicted van der Waals contact of
395 A (Pauling, 1960).

The supercell will be C-centred, as required by the
normal subcell and supercell reflections, but although square
within observational limits it can only be orthorhombic in
symmetry. The tetragonal diffraction symmetry observed,
and the diffuse streaks, may be explained by assuming that
stacking mistakes occur in which domains within the crys-
tal are rotated by =/2 with respect to others. The hk/ and
khl reflections will then be averaged, and boundaries
between such domains will be regions of two-dimensional
order to which will correspond continuous lines in recipro-
cal space parallel to a* and b*, and hence continuous
streaks on the photographs. As far as the heavy atoms are
concerned the difference between corresponding chains in
adjacent subcells is a translation of ¢/2, and supercell dif-
fraction effects will then be much more intense when / is odd.

The above phenomena are those which were observed on

| 1 H
! 246 i 407 '
i H |
1 1

(b) The two chains assumed to have been averaged in (a).

most photographs. However, if the mistakes were to be-
come too frequent then not only the supercell domains but
also the two-dimensional boundary regions would diminish.
Both the weak reflections and the streaks would further
diffuse to form continuous reciprocal lattice layers corre-
sponding to / odd, on which would be superposed the sub-
cell reflections. One crystal studied did correspond to this
situation; i.e. oscillation photographs about ¢ showed, for
! odd, continuous layer lines with normal reflections super-
posed, but Weissenberg photographs showed only the sub-
cell reflections. For most crystals both supercell reflections
and streaks were apparent on Weissenberg photographs,
but their intensities varied considerably. This variation
within the sample studied would seem to indicate that the
occurrence of growth mistakes must be sensitive to local
growth conditions.

Calculations involved in this work were performed on the
IBM 7070 at the University of Pittsburgh Computing Cen-
tre, using programs written by R.Shiono, P.Schapiro and
R.McMullen. Atomic scattering factors used were those
of Thomas & Umeda (1957) for platinum and bromine
(with a real correction for dispersion in the case of platin-
um, and of Berghuis, Haanappel, Potters, Loopstra, Mac-
Gillavry & Veenendaal (1955) for the light atoms.

We are indebted to Professor G.A.Jeffrey for making
facilities available to us, and to the U.S. Army Research
Office (Durham) for financial support.
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