SOME ASPECTS OF THE CHEMISTRY

OF METAL CLUSTERS 0

by

Omar bin Shawkataly

B.Sc. (Hons)

A Thesls presented for the

Degree of Doctor of Philosophy

The Department of Physical and Inorganic Chemistry
The University of Adelailde

January 1987



OBASIRVYED AND CALCULAT=D 5S5TRUCTURF FACTCRS FOR RUTHENLUM [PP=T CLUSTER PaGgr 21

x . LOFN 10FC H L3 L 10F0n 10F¢C - L4 L 1eF0 13FC - L] L Lu®n 10FC - < L 10FN 1aFC
1 10 44 =859 ? 3 10 217 =22> L] s 30 A 379 “ ? 10 431 =442 A 10 400 4
1 10 4S5 «4930 L} 3 AN 240 27 ? 5 10 '\ =611 s ? 16 63 65 2 9 1¢ 1601 =101
2 10 221 222 9 3 1 “n2 ar L] 5 10 £ .9 e=Rs L3 ?7 10 "7 561 10 9 10 2Ge 1?7
2 10 t91 292 10 %10 150 =157 48 8 %0 22% «2°¢ ? T3 24 M2 «h LD 10 7264 2400
2 190 LI ] 19 -13 4 20 144 =34 ™11 s 10 2% 26" i 7 1¢ 14° 129 -7 10 10 €28 e3¢
2 %0 481 502 -12 4 10 Ina 292 -12 6 19 I3 =287 -322 LI ¥ 4 <19 =195 -% 19 10 124 -97
2 190 1178 1213 -10 4 10 207 =247 =11 6 10 322 a2 - 10 23% =293 -3 17 10 385 23
2 310 LRV 493 -9 4 10 32 =298 -1C s 12 210 =23 - s 1¢ 322 N -1 1) 10 a6 LY ]
2 10 LR 60% -8 6 10 £2Y «fa" -g s 10 LY L) as> - L Y} £17 =brs 2 45 to AP0 =402
2 10 Ane 365 -? 4 19 177 =2.0 -4 & 19 348 =39 -t LI W 438 «bss i 10 10 536 =529
2 10 237 23y -4 A 10 1056=349" - § L0 121 =100 - A 10 ALS =hen 3 19 10 3% 3g=
2 10 702 45 =3 4 10 171 «15°F =% & 10 1196 1206 -e e 3¢ 462 ASe 4 0 10 A0S =452
2 A0 232 2013 -2 4 10 33% =335 -3 6 19 31~ 306 -y & 10 908 =022 5 15 10 4%2 =413
2 10 32 =662 b 4 L0 152 =371 ] 6 10 L1 e3 -3 5 V¢ 11%=2120 & 10 10 22% =149
2 10 LR ) 321 2 4 10 673 =664 i f 10 S60 a0 n 10 273 =352 ? 10 10 361 «34"
2 10 169 i75 3 6 0 427 J94 2 5 10 'S L] 23a 2 20 774 7778 9 10 10 105 18
2 10 7%3 «78) L} 6 10 157 139 3 6 19 458 =412 3 LI ¥ 4 288 =291 =10 1 1¢ 20% =240
2 20 198 285 ? 4 L0 410 a=r 4 6 10 %7 g% . s 10 242 =«2%» -5 11 10 0 %)
Y 4V 206 =189 A & 10 P42 =73 S 6 1) 40L =%as 8 L SR Y B “zs -7 11 10 101 190
LY 151 109 19 4 10 303 212 L] £ 19 3ay e hd LI ¥4 493 4r2 =6 11 10 210 =315%7
L] 3 30 TN =77 12 4 19 AAE =357 . 5 10 36S 427 L} " 10 322 LAY -5 11 10 €20 %01
3 10 171 =202 =11 s 10 265 262 9 8 12 9234 =939 e e AC LR a6 - 11 10 A3C =43
3 10 160 =1%¢ =10 & 10 5193 %12 10 6 10 a1t 3901 10 e LC 337 =329 -2 i1 1¢ 306 LY ]
3 10 164 =_.4) - S 30 08 =% -12 ? A0 299 =257 -t 0 e 10 145 = A -1 11 10 704 706
3 10 2% 3%y -f % 10 5%1 LEX ] -11 ? 19 A89 =Ane -9 * 1¢ £an L g 11 19 A4 =460
3 4o 267 =245 -7 5 10 165 277 -i0 ? 10 323 kYY) - 9 10 20% =187 1 11 10 193 186
3 10 368 =408 -6 5 10 248 2485 -9 ? 12 341 =330 -8 e 310 294 =228 4 11 10 382 30s
3 192 1230 1272 - % 10 229 960 -3 ? 10 802 =822 -8 P ¢ T4% =726 3 11 A0 e 2%
3 W0 °4A6 226 -y 5 a0 66C =87y -7 ? a9 207 =198 -) * 1¢ 290 280 & 11 10 271 =240
] % 19 170 =135 -2 5 10 396 =A)r -5 ? a0 9090 =307 =31 ’ 140 943 =971 =10 12 10 197 187
b 3 L0 297 380 [+ % 10 6§09 613 -3 ? 10 708 701 o $ 10 AR1 =47 -9 12 10 422 =4>"
2 3 10 53 528 b 5 40 186 =36¢ -2 ? 19 %9 «97%e i e 10 4CH =390 -6 12 102 4% 42e
3 3 190 182 180 2 % 10 132 1se -1 ? 490" 2 Wy 3 9 10 6rp eass ®f 12 10 *49 =287
o Y I8 AaE 66y 3 85 10 4Aa9 =43 & 7 10 1277 125" . 9 10 221 195 =3 12 10 160 =145
L 3 10 A% 944 4 5 10 419 =806 2 7 310 1%2 =156 5 e 10 976 =973 0 12 10 2% 26¢
L] 3 a0 503 =539 5 5 10 339 3se® 3 7 10 16497 14)1= L] ® 10 372 =361 1 1?2 3¢ 394 =401

.



NASTRVEN AND CALCULATED STRUCTUR® FACTORS FNR RAUTHENTUM DPPFY CLUSTTR PAGF 22

- L L L0F0 10FC L] L L L0FO0 10FC L] L4 L 10F0 10FC - L4 L A0FF" L0FC - L4 L 10F0 10FC
2 12 10 Y05 =723 2 18 10 676 696 f 2 23 a2n (XYY -7 4 12 279 289 -? & 11 2413 22%¢
3 12 19 «3r 4as -% 17 10 236 237 7 2 11 22» 245 - 4 11 388 a2 -8 6 11 %32 549
6 12 AP 223 =187 1 17 10 178 18°% -8 2 14 3INT? =422 - 6 11 ane =920 - 8 11 17 452
7 32 %0 332 23S =19 0 112 201 =241 -% 2 11 198 202 =& & 13 6401 212 -t 6 11 741 =759
2 12 10 259 =247 «? 0 11 101#=1042 -d 2 %, 93y a2 -y & 11 400 AL %Y & 11 322 23y
-h 13 10 199 =204 «% Q0 311 187 158 0 2 11 20% =2ué 2 4 11 439 A% -2 & 11 43% =441
-7 1% 19 LR a7n -3 N 11 114%=1199% 2 2 11 3cs 335 -l 6 11 1% 12¢ -1 6 11 ece 02
-3 13 10 654 =642 -1 0 11 950~1009 4 2 11 928 =91¢ 0D & 11 a0 40" 55 212 =220
- 23 310 249 =24) 1 0 11 699 =694 L] 2 11 542 =%4) 1 4 11 38*% =AY i £ 11 632 LT}
1T 1% 10 306 =318 3 0 11 1230~122° 7T 2 11 204 =12 2 4 1Y a0y %2 2 8 1t 11%fi=1107
2 13 16 2648 259 = 0 11 281 =275 A 2 11 242 =22% LI T & | 18 212 T 6 11 016 003
3 13 10 6§82 =61) ? o 11 198 194 L] 2 11 240 =264 L 4 11 1923 112 L] 6 11 276 221
s 13 10 195 1946 il 2 11 279 L 10 2 11 680 =626 ° e 11 LL B | £%e L 6 12 266 =232
T 33 16 627 =693 -1% 1 331 &0 LLY Y 11 2 11 1715 =21° 19 4 11 2%7 =302 10 & 11 307 277
-8 14 10 179 =130 -s0 1 .3 ane 462 -4 LI & § %7 73 il s 31 e 272 -10 ? i1 260 3%
-k 14 10 6619 673 -9 1 i 420 4s] -f 3 1% a1F 400 -19 S 313 037 «=aén -9 ? 11 €622 =617
-4 14 10 43, =429 8 1 311 190 =124 7 3 1L 837 45" - & 11 17% =220 -2 7 11 2%9 246
-3 14 19 403 436 -6 2 21 22% =22 -6 3 11 333 362 -t s 33 404 =514 -? ? 11 12 =1312¢
-2 314 1iC 254 =26» -3 s 3% 672 707 - 3 1% 591 %00 -t s 11 140 17y -8 ? 11 LR B Y LLE
=1 14 10 ‘36 a3 -2 A 14 LUAE=L082 -y 9 1L L1148 3251 -e % 113 59 «%7s -8 ? il 3602 =%16
1 314 10 T09% 712 -1 1 1. 369 =A22 «2 3 11 9581 56§ % 5 11 =85 =850 - ? 11 109 1072
2 14 10 S40 =542 0 2 33 540 =563 -1 3 13 13 140 -2 5 11 618 622 -) ? 11 643 =485
3 14 10 350 « 343 1 %1 311 851% =53 1 3 311 %cs 29 O S 13 1120 e 2 ? 31 %19 S00C
6 16 10 497 =212 2 i1 11 526 =532 2 9% 13 3% =392 1 % 11 248 =252 -1 ? 12 397 %54
6 L6 i 337 =349 & 1 1 Ral =84 E | 3 2 a9? [ % Ad 2 s 22 [ Rd) LYY L] T 33 LRd LX)
T 346 10 179 =291 5 1 11 1209=1200¢ 4 35 21 40D N9 3 5 11 66% =641 1 7 11 280 =234
=P 1% 10 280 =268 S 3 33 272 223 s 3 11 312 =276 6 % 11 1318 1109 2 7 11 624 621
-8 15 10 5¢% 51°% 7?7 1 11 i%% =144 ¢ 3% 11 678 =673 ? % 11 97he1000 S T 11 #1313 7%
=4 1% 10 %% 579 s 1 11 250 =257 7 9 1% 53 85 s % 11 629 8% 6§ 7 14 264 224
© 1% L0 %99 39e ) a1 T4r =70 0 3 11 378 304 2 5 11 177 =202 A 7 11 502 =8%¢
2 19 10 19% 200 10 1 11 2313 229 9 % 11 20% =216 10 5 11 22% 2% 2 9 33 400 ASC
2 15 10 244 117 ii 4 31 333 =33 11 3 11 178 =164 11 % 11 2%8 =285 10 7 11 321 =32?
3 1% 10 320 271 =13 2 13 %131 a%o =12 & 11 144 =156 =12 8 131 410 822 -11 " 11 1%0 12¢
4 15 10 2%2 =2%) «11 2 11 4AL12 AO? =11 & 11 495 =50 i1 8 11 AAY =38y 10 & 11 %28 e2%1)
=% 16 10 213 2146 «i0 2 21 4%Y 412 o8 & 1) A58 =A4) -0 8 11 207 208 @8 8 11 A3 =as0
=2 16 10 307 314 -9 2 11 A% A8 -f & A1 264 295 -8 6 11 219 =227 -7 8 11 327 =332



DOASFERVFED AND CALCULATSEN STEUCTUNT FACTNRS FNE O YTHFNTUM NPPFr T ALUSTER FAGe 2°*

- L] L 10F0 310FC L x L 10FN 19FC L] L3 L 10%Nn 10FC H L L 10F0 310°FC - x L 10F0 10FC
- N 11 ek =37 -9 AL 11 274 281 =f 14 1L 480 4s0 2 1 12 T%s =797 1 3 12 2%9% =27¢
- ¢ 31 573 8™ «f A1 30 See %813 =% 14 13 302 e3an Y1 12 216 =249 2 3 12 3sr =816
-a 5 23 269 =201 -7 231 i3 280 =262 1 16 11 176 =302 - 1 12 7713 =764 - 3y 12 906=-1004
-t A 11 254 =254 - 11 2 459 Ab4 2 14 1L 740 =886 8 § 13 %522 sst % 12 Age =512

[} * 11 71 6513 % 11 11 1592 =167 -4 15 211 FEL 282 6 1 12 243 23 L LI 4 «fY =32¢

1 LI 4 L P 422 -3 11 11 318 357 -3 15 131 1%s =202 L] 1 12 AN 499 3 12 A82 156

2 § 3% 3y 222 2 11 33 1% a7 -] 1% 13 192 4°*0 20 31 32 18%¢ 192 - 3 12 26" «Af1

[ * 31 .73 LYY} =3 1% 13 420 =414 cC 1% 11 352 A -11 e 22 299 *"19 e Y 12 293 =319

L] 4 1. 288 256 0 i1 112 399 =412 1 1% 13 84 =3n0 -2 2 12 19 &M 10 3 12 479 =4

L s 11 622 613 1 11 112 327 124 3 1% 13 484 =499 -f 2 12 140 =191 -12 o 12 212 =225

L] s 32 403 40" 2 1% 12 “4% <823 -3 16 13 29 29% -7 2 12 437 =4 -3 A 12 $98 %30

L] 8 i3 263 ~28) 4 23 31 43% =4l ¢ 18 4L 169 172 - 2 i< LR D L LS -8 6 12 4N 426
39 8 LT Ben 537 S 11 11 190 =54 32 25 &% 747 vse -4 2 12 2% =815 -t 4 12 %319 549

-11 9 11 Ve =321 8 311 11 40 =52¢ 2 16 13 182 =367 -3 2 12 €05 =499 -? o 12 403 3=
-3 11 140 =137 7?7 11 11 242 22¢ -10 0 a2 2195 253 -2 2 12 57% «%8y -6 6 12 1487 =132
-8 L IS § 765 «7%¢ -7 12 11 3446 3AS - 2 12 7% =322 -l 2 12 819 =728 -5 A 12 (L ¥ ans
-? LI Y 253 =343 -® 12 13 368 =364 - v 14 S0L=300" a 2 12 E6S =%46 -8 e 12 703 742
-l e 11 A6y =457 -4 12 11 420 427 -2 2 12 AAR =AY 1 2 12 211 21* -3 6 12 349 322
-t 9 33 333 =31 -2 12 412 543 607 (4 o 12 4% 421 P 2 13 578 =532 -2 4 1?2 60¢ 639
-a 9 11 214 =22) D 23 "¢ 073 LLEY 2 v 12 899% =6%2 L] 2 12 1250=1142 -1 o 12 180 «12?
-2 ’ 11 944 =320 3 12 % 6% =636 4 0 17 133 1292 . 2 42 %28 et L) o 12 L LY 38
®L 9 1. 333 =325 2 A2 A% 792 172 6 0 12 69 720 § 2 12 388 =399 2 & 12 1324 1321

£ 9 11 30A =299 S 12 14 299 =% A 0 172 K1Y GV T 2 12 368 =355 3 4 12 6F%5 =5a1

3 9 31 c6 4 309 6 12 1 260 245 19 v 12 LR L A2 L] 2 12 3127 =327 8 12 575 =618

’ ? 11 L LLE] ? 1% 31 204 =292 -12 . X3 17y =191 9 e 12 441 =a50 L 4 12 c01 X

9 e 4t 1% 182 -7 13 11 32 312 =-10¢ 1 12 23 22y -4 3 22 un e R A L2 37 e3a0
-6 190 J: 7086 =636 =§ L3 .1 50 =%p¢ -9 1 412 50 10 3 12 s 40 A 6 12 A28 Ast
=4 10 11 29F =297 -5 1% 32 371 1M -2 1 12 8%y =% 3 12 4%2 498 9@ 4 12 490 =6n%
-3% 310 112 212 =237 -4 213 11 P36 =727 -9 2 33 2% -4 3 12 2% 250 10 6 12 258 =229
-2 19 11 58 =5%) =3 313 13 i80 161 -6 2 a2 2%9 -? 3 13 164 =309 =11 5 %2 315 =324
-1 10 11} 568 =584 -1 13 11 487 A5 S - 1 a2 389 -t 3 12 are 22 30 5 12 280 «2187

0 10 1:¢ 9.3 =193 2 19 i1 772 =702 -4 A 12 301 - s 12 LY} 8%0 -9 5 A2 52 LLE ]

3 19 12 586 =318 1 19 11 239 22¢ -9 1 12 9= -2 3 32 474 =157 -0 5 12 179 187

& 10 311 49 =589 2 19 11 20% =220 -2 1 12 w2 -2 3 12 149 «170 -? 5 12 L8= 194

e 40 311 3 2446 4 19 13 182 99 ¢ 1 a2 724 -1 3 12 343 =374 -8 5% 12 990 =37¢

=10 11 11 36a 3 g 13 13% 189 169 1 s b2 519 v 3 12 Y02 204 - L &3 42 6




OASFRVIN ANU CALCULATYZD STRUCTUR™ FACYORS FOR RUTHENLIUN DPPTY _LUSTER PAGFE 24

L] L L L9FN 10°"C - L L 19F0 18F¢C L] L4 L L0FH 10°FC - w L L0FN 10FC - L L 10F0 t10OFC
-t 5 12 406 =431 1 ? 32 307 =297 L] 9 12 5% 5838 4 12 12 22 =360 i3 5 33 £67 676
-3 S 12 12%2 12650 2 ? 12 A7) 350 L] s 12 101 151 5 322 12 i99 «18" ’ : 23 206 19¢
-2 LA %4 282 =247 3 ? 42 541 =541 -9 10 12 411 =612 -6 13 12 2%3 232 L} 1 13 s2r LYY )
-] 5 12 566 852 4 7 %2 617 6.6 -8 10 12 49% =13)» -t 1% 12 266 =210 9 5. 3% 40% a2

14 5 12 431 =429 L] ? 23 258 =227 -7 10 12 260 «aldN -3 19 12 LE L 324 -11 2 1Y 262 =24

1 % 12 1202 1176 T P 1z 679 =7.4 -f 10 12 200 =177 =2 13 12 2684 24) 8 2 13 42 =417

2 % 12 460 =473 L) ? 12 3588 340 -4 10 12 A%6 =051 -1 13 12 41 =2r0 -3 2 2% 47" «48"%

3 5 33 6465 562 9 r 12 336 =368 -2 10 12 350 362 i 1% 12 52 “a, -7 2 1 43 =% 8

| ] S a2 ar6 =392 -e e 12 2% 2<* -2 10 12 400 =360 3 19 12 "2 e -5 2 23 749 =787

hd S a2 i 321 -8 s 12 158 =17F -1 10 12 1% =146 4 13 12 101 =17 - 2 12 606 =894

L] 5 32 4«03 3 - A 12 32 EIVR ] 2 30 322 A7 LI - 146 12 A0 =ab0 -3 2 13 375 =420

L] 5 12 285 =307 -8 A 22 63 409 2 30 A% 18 =327 -3 14 12 cbe =229 -2 2 1% 125 =204

s 1?2 443 =4&6o - 8 12 415 412 4 10 1?2 144 [ g -2 .6 12 162 A6 A - 2 1» 00 =53
=310 s 12 31 dz2)3 - & a2 «7% =153 f 20 12 LE L} 609 1 316 12 609 =605 2 2 13 ec3=-1010

-y s 12 €19 =627 -3 .12 LYY AAG 7 10 12 4%y Abr 2 16 12 arp ars 3 FERE | 210 199
- s 12 272 292 -1 8 12 566 5%5° -8 11 a2 30% =292 0 1% 12 721 =717 4 2 10 147 20
- s 12 172 =1%% b A 12 3 392 -7 11 12 341 =369 -3 0 19 11? =202 L e ¥ a%0 437
-8 S 12 S31 546 1 812 592 %se «f 11 12 72% =714 «? § 1% 207 201 6 2 13 293¢ =23
-8 § 12 913 =917 2 A 12 39 =40 =64 13 32 2¢0 23 % 0 1% 226 =222 T2 LY AATY s
-4 s 12 651 639 3 A 12 f2° €01 -3 11 12 0y =8e" - 9 19 £33 €6n 9 2 3 493 500
-3 s 12 225 =227 . 8 12 b4 470 -2 1\ 12 4fa ebR) -1 o 12? 465 11 -11 » 11 428 412
-2 s 12 ‘55 560 L] A 12 356 3% 1 33 12 11%-111°% 3 0 12 1280 127C -9 2 33 1% =140
-1 § 12 182 =152 ] s 12 198 =130 ¢ 11 12 5093 518 ’ 0 42 Lo8 ien - 3 13 t3, =8%¢

F'S 8 L2 6.7 «635) ] e 12 218 222 2 11 12 738 e?70» ° 2 32 %0 I8¢ -5 3 1y 101 =370

L] s 12 20 6°) -9 9 12 4% =47 2 91 12 184 =60 -0 1 19 AfE =AM -3 3 7% 10%6=109%

L3 § 12 410 =377 -8 9 42 A7 =362 3 11 12 422 «3%¢ - 1 13 492 =%16 -2 3y 1 267 =273

[ ] s 12 44 =182 -6 9 3138 1% =123 4 31 12 162 =368 -6 1 13 381 «37%C -i 1 611 =483"

? 6 12 227 19% -% 9 12 21¢ 202 S 3% 3& 427 =072 - 1 43 222 =210 L 3 1% 18%5¢8=1%1)9

L] 8 12 3.0 =206 -4 LI &4 137 136 ¢ 31 12 2659 290 -h L 33 441 =4N0 3 3 13 109r=10099

L] s 12 £2n 546 -3 3 12 208 =189 -7 12 12 49 LY -? 1 12 297 =9%22 L 3 19 490 =511
-i3 ? 12 A52 418 -1 e 32 A768 e70 -6 12 12 802 =83= -2 3 33 86 303 (3 3 13 268 L FYY
«10 7 12 4248 =420 0 9 12 457 A0* «f 32 12 898 579 =1L 1 323 731s 69 T 3 1Y 626 =609
=7 7 12 433 A1 2 9 12 366 IFfe -3 12 12 222 2?» Q 1 13 212 =247 =11 & 1% 981 37
-8 ? a2 249 222 3 . 42 A0 2% -2 12 12 337 =237 2 11 706 [ LN -9 L 521 521
=3 7 12 14) =151 A 9 12 135» a0 e 12 12 606 =%0) 3 113 37 360 -4 4 13 191 =197
-2 ? 12 690 699y L ° 12 AGY LY R 3 12 12 428 =414 . 1 123 663 663 -6 4 13 361 =37



NBSERVEDN AND CALCULATEND STRUCTURE FACYORS FNER RUTHENLIUM D29FY ALUSYTR paGr 2%

- x L 10F0Q 10FC " % L 1070 130F¢C " K L 10FN 3j0FC ] L4 L 19FN 10FC - L L %10FN 10FC
-t 4 13 729 107 0 8 1% 17¢ 186 -5 9 13 29 24 -A 13 13 3853 %62 4 2 %6 793 T
-4 & 1Y 02 =nib 1 6 1Y AR =Anp -3 9 13 242 222 -3 13 13 264 =287 8§ 2 16 A% st
-3 4 1) 294 260 2 £ 13 #58 0°* -2 9 13 646 611 -2 1% 1Y 29% =241 ? 2 is 204 242
-2 4 13 14 =430 3 6 19 371 =332 -1 2 13 815 11 =1 19 13 €08 =07 ~ ? 14 27 262

LJ 4 1) g4l =789 L 8 43 52 =549 ¢ 2 19 396 =327 0 %% a3 LAY ] < =10 3 146 5% «52¢

1 &4 13 64" 665 € 8 13 3946 407 1 9 13 272 292 1 13 13 422 =43 -2 3 14 342 =352

2 4 1Y 553 =544 L} 6 193 437 472 2 2 13 2953 L] 3 13 312 23% =437 -h 1 1e 202 =284

3 4 13 88 =A)3A -10 ? 13 342 =360 3 9 1) " 391 -2 314 12 185 =18 -7 3 14 2% 24

. 4 1) 461 =422 -9 ? 1) 206 21° . 9 13 265 280 -1 14 1° 241 3 1e 2"% wps®

LJ s 1) 260 =240 -7 ? 3 191 103 L 9 13 '92 380 ¢ 16 1) 201 3 1 A79 =902

L 4 13 2649 =2.5 -8 ? i3 292 =%0°" ¢ * 1) 217 =240 - 6 14 2% LI ¥ 4% =247

b4 4 1) 583 =602 -4 T 33 23, =2, -6 10 13 §49 641 -t 0 i+s 193 3 16 231 =239

e & 13 220 =207 -3 7 13 794 7?77% =% 10 13 301 =33% -6 0 14 GAs 3 14 41% A3

L) 4 1) 771 =769 -3 ? 3 227 =233 -4 10 13 200 197 o 0 1s 2s8°* 3 1a €l =725

10 5 13 828 30 D 7 1Y) 429 =ASQ -2 30 13 798¢ Y43 2 0 164 A 114 207 a3
-9 = 13 209 221 3 7 313 58a %s 0 10 13 778 van 4 0 14 a0 3 16 400 %8
- S 1% 490 L] 2 ? 13 200 =222 3 10 29 297 200 -9 1 1 178 4 1 2% 23%
-? 5 313 374 =330 3 ? 13 217 298 4 10 1Y " 76 580 -8 1 14 a6 LI ¥ 2 361
-8 LIS | 668 674 . ? 13 191 =220 £ 10 13 P L 238 -7 1 1 212 ¥ as LR ] AR
-8 3 %3 Y43 ar $ ? i) 323 =35%6 6 10 13 L9 218 -h i 1s 177 . 146 388 =406
) 5 13 166 213 6 7 13 400 =407 -8 11 13 %509 =A% -y 1 14 %6 4 16 227 =322
-2 % i3 315 =298 T 7 13 174 136 -4 311 13 3154 e=36" -? 1 14 ©6§ e 14 380 %33

0 % 131 4168 612 =8 A4 1% 144 121593 =3 11 13 285 =208 1 1 16 4% 6 16 %72 «%7°

1 S 19 263 250 -7 e 1 192 ek -2 31 13 Y44 =321 2 1 14 2% o 14 SE6 =550

2 S 39 446 =421 - LIS ] Lar =1% =3 35 23 833 81?7 3 1 14 a8? e 14 ake =ATC

L ] 5 13 386 385 -a e 13 260 296 2 14 1Y 280 272 L} 1 146 209 o 16 266 =27

. S 13 WA =658 -3 A LD A76 349 4 12 1) an 024 ? 1 14 2¢= 4 16 20% =210

hd 5 13 LY L] 425 0 LIS ] 233 19¢ 9 32 323 b 1) €0° -1 0 2 14 197 e 14 1230=1106

L] 5 1y 208 =593 1 o 113 126 =320 -4 12 1Y 490 =ANR -e ?2 16 20» . L6 22,4 =340

. LY | i9? 29%9 ] LIS | 274 27" -3 12 1) 584 =557 -t 2 14 521 4 14 609 =56%
-y & 13 2320 324 & A& 13 147 =154 =2 12 13 318 =326 -4 2 16 196 4 164 D315 29°
-t s 13 i87? 166 L 5 13 30% =276 0 42 1Y 514 =521 -2 2 14 407 6 16 428 =431
-t 6 13 651 589 ? 8 43 idl =18¢ 1 12 19 319 12 2 2 14 798 5 16 140 =182
-3 6 19 311 =239 -h 9 13 36 330 ? 2 Y 506 «*06 1 < 146 LR L ¥ ) 192 =142
-2 & 193 485 453 -7 LIPS ) LY ) 329 4 12 13 914 =321 2 ? 14 737 5 - L X 226 260»
-1 s 13 177 =192 -8 9 19 406 a1 -5 1% 13 281 =248 3 2 14 02 69?2 -t 5 46 200 =290C



NASERVIN AND

-

-
-l
-2

10060  EERER) 1
PP LOHRNLEIDIPUNHOWEIIDIOYIPOM

-f
-
-t
-t
-8
-2

...O..-‘d‘dJ-l‘di."DIHI’...OGLIJIJ@’J’l

L

20FQ

266
607
152
13
512
762
776
2809
7850
297
175
138
825
3s»
211
306
avy
238
3466
210
<®s
158
270
20
140
310
2%
199
e
166
218
19"
413
16
329
289

CALCULATYER

T47C

282
-827
=149
-171

a5
791
-760
310
-T7A4

297
-9

12

839
-3?7?
=183
=330

6L
=225
-347
=160

205

i88

2%5

22)
-3%y
=299

Ll
-14)
-357

243

219
-iv?
-t41

379

3%2
-268

T

]
@ M ess

syteycrunr

P e o e e o
COODOOCOONNNRAFARFFrOODOIT LS eeI9sas

10FQ

L3 &
135
247
411
232
258
154
1%7
37a
4%s
ave
00

FACTORS

10FC

-408

-7z
227
-‘1.
253

i%e
1e?
396
-bLb5
-45)
9
®52
22%
272
27s
FLE
188
in?
552
Se9
452
828
489
=273
519
293
-241
-%04
152
-220
=l94
44
=126
340
1%2

FNR

e

-9
-t
-6
-8
-4
-2

]
3

(EEEEREEN
O=NLS NI WO

PN ONDLS IR EN -

"
L]

RUTHENT UM

L4

P PP DIBV P BB B NNRINVNNNINNRNINNE S A ey

L

L2FN

621
23
179
210
1ne
240
LR}
565
3».
262
%20
Ian
412
728
240
%09
LY )
482
218
3in
LYY
A%
1%6
191
312
26
a%2
493
162
2%
186
£10
aLn
2%
212
722

proecY CLUSTER

10FC

“26
-2
i60
-ib6%
290
=226
-h 99
“70
=325
-287
146
MW"
=403
734
2%
LA
ine
487
-21)
ave
a9l
=216
=16
217
322
LLER
632
L3 g
«1%0
[ Rl
s
610
e
=256
1398
-v%2

"

P AN 9

o«

T T I EEEITEE S L R R R R o

L 10F0
19 327
e “29
‘A- LE L)
1 * 431
2° 89
1* &Y
18 “%
1% 149
‘. 292
‘I el
1= 281
1% 260
1°* £
18 a5e
1® 267
1* 260
15 18?7
3¢ 2446
1% 181
it 20
1% 1%)
1® 13
’I LE Y'Y
1% 262
1% 2%
15 2°¢
19 23)
19 132
1% 2093
18 227
1% 40?7
18 2=1
19 311
1 1%0
19 207
1% Au)

10FC

=329
2%
-®?1
2196
4
426
525
Lef
-39¢
-h"
-27
=205
-840
=450
-28r
-2%0
198
240
=-3165%
-327
=147
=103
-®p2
268
-242
25
27
-9
-20%
217
2¢Y
2%9
-3l
174
10
X LY}

100 ]
DraPrPIUNHT S

-

‘o‘lg-~\Mﬂukunﬂrﬁrﬂﬂ-rﬁoﬁus:f)aoo..ca

X

L

15

T
XTI T L

-
LR R ]

-
>

16

eanT 2+

10F0

168
141
446
3oe
214
22%
b2
196
ars
€07
(X1
*22
366
2%1
et
2=
aty
€10
2%s
181
146
01
215
102
249
3%
299
37
198
227
Ivg
LYY
802
227
429
ces

10FC

isc¢
110
-h4 4
-3
-2172



NASERV:ID AND CALCULAT.D STRUCTURY FACTNRS FNAR RITHINILM NeR; ¥ CLUST R cAGE 27
L]

L] L 1070 10"C L] « L 10F0 1uFC > L L LDOFN 10FC - L3 I 1070 10FC - v L 10FN 10°FC
3 3 18 159 189 - % L6 205 =185 -2 & 16 268 =2A% (] A 18 2% 208 o 2 17 370 262
2 3 L5 i8¢ 1 & ¥ ) - 5 16 146 =319 -3 & 46 2729 =len -3 0 17 634 62~ 1 2 12 3CY =25%
3 3 18 227 =221 -2 5 16 197 200 [ LIY 316 «3.°" -a : 1% iv6 12+ -h S 39 APF =136
-6 4 4t 62 =399 -1 5 16 209 =23%¢C 1 8 186 191 =377 -2 L 3% ar2 1M -2 3 1Y et =391
- a 16 179 213 [ 5 18 133 =1%%" b} 6 16 220 219 -1 i 3% 612 619 - 3 a? 27 3%
-t 4 15 285 242 1 % 16 280 266 -3 7?7 16 317 =322 b - (98 1, 283 =277 1 3 1? 158 «11¢
-y 4 185 2°0 290 2 85 38 1% ir2 2 7 18 202 180 1 2 17 18% 3168 -y & 17 271 =224
-] 4 15 338 361 3 5 1% 267 242 ¢ ? 18 2°% =277 -a 2 2 169 =t LR 4 1?7 23 222
b 4 16 ene 4% - % 16 429 =635 3 ? 16 477 =470 -2 ?2 17 “t4 L] 1 4 17 L L 31*
? 4 16 4% ehn -8 LI L 236 =21°¢ -3 4 16 220 296 -1 2 1 239 =210r



MUTHENIUN DPPET CLUSTER Rivy pu-1); (ing- 8 Y pu - odp ) (e )y




