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OBSERVED AND

H

T T W OUORNORNOR O

K
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L

0
0
0
0
0
0
0
0
0
0
0
0]
0
0
0]
0
0]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10FO

162
295
339
255
115
340
497
408
709
791
369
344
100
396
114
661
449
152
118
178
198
691

89
243
194
343
133
174
244
137
131

87
133

82
352
137

CALCULATED
10FC H
-166 -6
-306 -5
334 -4
266 -3
126 -2
315 -1
-492 0
-405 -6
703 -5
-773 -4
-362 -2
345 -1
-93 -7
390 -4
-117 -3
668 -1
-451 -1
-160 -2
-116 -1
-182 -2
196 -1
692 -3
93 -2
233 -1
-198 -3
-339 -2
-139 -1
178 -4
-240 -3
139 -4
123 -3
-67 -1
-135 -5
64 -3
347 -2
-142 -1

STRUCTURE FACTORS FOR

K L 10F0 10FcC

12
12
12
12
12
12
12
13
13
13
13
13
14
14
14

VOWROMOINNOOUI U W

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

869
135
197
217
290
216
121
192
121
208
103

87

83
181
274
821
393
116
506
197
123

87
670

83
163
121
310
408
162

81
532
164

73
318
270
449

876
-133
=199

212
-288
=211

112
=189
=115

204

85
96

-84

176
=273

832
=357
=114
=501

192
=125

83

672

-81
=157
=123
=314
-413
-163

83
541
166

57

-323
=272

441

SAMPLE No.

L

1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

10FO

140
83
375
122
985
418
1011
609
436
57
180
209
134
201
256
102
618
506
422
972
73
109
339
449
181
146
89
358
177
308
362
193
219
223
179
373

10FcC

=134
=69
372
=127
946
426
-996
-583
464
42
=183
205
=132
=201
-256
=100
=635
517
430
-995
=77
116
330
=457
186
=142
-86
365
176
=302
=362
190
=219
231
186
=379

H K

-3
-2

0
-6
-4
-2
-1

0
-5
-4
-2
-1
-7
-6
-5
-1
-1
-2
-1
-2
-1

1 - MORGANITE

11
11
11
12
12
12
12
12
13
13
13
13
14
14
14

WWOOWOOOINOA U S W

L

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

10FO

224
208
156
280
111

87

75
319
272
238
130
210
146
158
209
185
497
449
743
155
130
661
310
366
131
384
332
331
172

81
145
341
278
303
183
213

10FC

225
205
158
281
=115
-98
=49
=314
=262
243
=131
216
=155
=170
224
=147
503
-453
=753
151
127
694
309
=367
=136
-389
=330
333
=172
82
142
340
274
=301
-187
207

=
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PAGE 1
10FO 10FcC
175 -173
208 -207
149 143
136 131
160 167
253 261
274 -278

97 -81
1033 1063
309 279
300 -276
596 -574

74 75
817 819
903 902
274 =273

64 =59
493 =497
177 185
226 =220
467 480
222 223
562 -571
421 -431
488 499
181 -178
167 166
291 291
288 -288
323 331
134 124
131 -136
407 406
251 -258
201 -200

89 87
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10
10
10
10
10
10
11
11
12
12
12
12
12
12
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13
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=
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L

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10FO

112
67
84

285

264

251

153

119

540

123

113

215

189
78
78

203
89

317

146

311

141

236

527

134

335

411

233
94

313

325
89

146
70

304

232

109

CALCULATED
10FC H K
-111 -3 11
53 -2 11
-98 -1 11
288 -5 12
-263 -3 12
246 -4 13
-150 -3 13
115 0 o
535 -1 2
-119 0o 2
-125 -1 3
211 0 3
-186 -2 4
-66 -1 4
-58 0 4
-203 -2 5
95 0 5
-309 -3 6
140 -2 6
323 -1 6
142 0 6
-239 -3 7
-545 -2 7
144 -1 7
340 0 7
416 -4 8
-238 -3 8
-93 -1 8
-314 0O 8
-333 -4 9
-89 -3 9
147 -1 9
73 0 9
306 -5 10
226 -4 10
113 -3 10

L

5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

10FO

279
219
297
80
158
256
133
1335
665
237
454
230
458
318
285
86
239
618
360
237
441
84
115
107
152
532
98
143
540
242
84
76
345
171
120
258

10FC

=277
=213
293
=78

‘=154

252
128
1345
-663
=233
451
-234
-469
314
-284
-89
-250
=631
366
236
=440
75
110
=103
158
-534
94
=142
540
245
-81
=73
=344
=169
=114
264

STRUCTURE FACTORS FOR

SAMPLE No.
K L 10Fo0
10 6 273
10 6 75
10 6 106
11 6 243
11 6 155
11 6 199
12 6 380
12 6 121
12 6 184
13 6 273
13 6 282
3 7 661
4 7 172
5 7 322
6 7 111
6 7 135
7 7 536
7 7 71
8 7 96
8 7 80
8 7 223
9 7 329
9 7 146
9 7 91
10 7 69
10 7 506
10 7 86
11 7 95
11 7 253
11 7 231
11 7 408
12 '7 85
0 8 1495
1 8 202
2 8 97
2 8 242

1 - MORGANITE

10FC

-268
73
99

=237

156
201
379
=125
=184
=277
284
664
-180
=325
117
-138
539
=73
-91
=77
=219

-334

=144
82
61

504
87
=100
=257
=234
404
-87
1528
=205
-87
=236

H

=
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L

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
9

10FO

134
271
278
271
308
335
383
141
277
169
406
281
105
174
411
204
159
228
121
125
204
570
101
144
176
225
194
170
396

80
295
295
194

85
238
247

10FC

130
267
267
-269
=312
336
=378
=148
280
=167
404
=281
=110
170
403
202
=162
-228
=119
120
208
597
=102
=139
169
217
191
=172
-398
75
295
291
=199
-89
=235
=249

e e -
m~4\1mcn¢-w<3c>0\oaamcna:q~qowo\m<muwm<»uomrv»ao;a

PAGE 2

L 10FO 10FC

9 172
9 75
9 197
9 192
9 109
9 226
9 144
10 144
10 246
10 480
10 24s8
10 254
10 75
10 115
10 182
10 284
10 341
10 318
10 756
10 114
10 277
10 164
10 132
10 177
10 89
10 133
10 301
10 77
10 84
11 105
11 257
11 189
11 369
11 332
11 176
11 204

162
=74
198
194
110
=221
=148
142
250
=474
=248
254
77
=116
-183
=277
340
316
=750
=108
280
-168
137
=172
103
=131
=302
80
-85
103
245
=184
-364
328
175
=201

(210 A=y -X)
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H K
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L 10F0
11 210
11 199
11 179
11 106
12 812
12 80
12 89

CALCULATED STRUCTURE FACTORS FOR

10FC

=216
=194
182
-96
824
=76
-85

H

K

OO d DD w

L 10Fo0
12 181
12 224
12 250
12 82
12 143
12 212
12 179

10FC

=183
220
244
=76
=143
=221
177

H

SAMPLE No.
K L 10Fo0
5 12 201
6 12 212
6 12 96
7 12 150
7 12 248
7 12 146
8 12 104

1 - MORGANITE

10FC

=206
211
=94
=154
243
=152
=102

H

K

SO0 Wwm

L 10FO0
12 129
13 318
13 195
13 81
13 82
14 583

10FC

128
323
=192
64
-66
615

BB W W

PAGE 3
L 10FO0 10FcC
14 245 -243
14 201 210
14 120 -114
14 226 -221
14 151 147
14 146 -150

(22°G 6?2‘ -X)



OBSERVED AND

K

\0&0&0\9kOODOO(DCO\J,\]\l\]G\O\O\O\mLﬂm»bb»bLJL»)NN}—J

HRRER R
HRPPROOOOO

L
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10FO

548
211
330
289
234

85
305
523
438
653
759
391
319
113
388
139
641
459
190
123
211
192
678

88
233
209
357
134
190
263
142
131

90
158
360
134

CALCULATED
10FC H
-523 -6
-219 -5
-337 -4
286 -3
235 -2
91 -1
280 0
-529 -6
-433 -5
658 -4
-783 -2
-386 -1
321 -7
-108 -4
374 -3
-144 -1
656 -1
-463 -2
-198 -1
-129 -2
-214 -1
186 -3
689 -2
94 -1
221 -3
-209 -2
-352 -1
-137 -4
196 -3
-260 -1
136 -4
131 -3
-87 -1
-156 -5
359 -3
-136 -2

STRUCTURE FACTORS FOR

K L 10F0 10FcC H K
12 0 839 883 -1 11
12 0 147 -146 -3 12
12 0 218 -213 -6 13
12 0 232 233 -4 13
12 0 315 -316 -2 13
12 0 225 -223 -1 13
12 0 120 121 -6 14
13 0 195 -193 -5 14
13 0 131 -127 -4 14
13 0 212 208 0O o
13 o 83 87 0 1
13 o0 91 93 -1 2
14 o0 91 -89 0 2
14 0 189 189 -1 3
14 0 287 -293 0 3

3 1 729 756 -2 4

4 1 391 -352 -1 4

5 1 126 -121 0 4

5 1 480 -485 -2 5

6 1 190 183 -1 5

6 1 123 -123 0 5

7 1 75 74 -3 6

7 1 653 667 -2 6

7 1 79 -81 -1 &6

8 1 166 -157 0 6

8 1 118 -118 -3 7

8 1 332 -326 -2 7

9 1 426 -419 o 7

9 1 175 -173 -4 8

9 1 56 54 -3 8
10 1 79 76 -2 8
10 1 544 552 -1 8
10 1 172 169 0O 8
11 1 66 69 -4 9
11 1 341 -335 0 9
11 1 284 -289 =5 10

SAMPLE No.2

L

1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

b

10FO

455
144

73
385

75

87

72
136

70
767
418
805
539
451

67
183
235
129
192
267
105
619
518
438
898

79
121
333
455
194
147
102
372
192
311
370

10FC

456
=144
=70
389
=77
-81
-65
=135
66
676
422
-815
=550
465
63
=174
220
-128
-187
-256
-103
-625
527
446
=950
=79
129
322
-463
186
-143
=93
369
192
=309
=362

H K

- AQUAMARINE

10
10
10
11
11
11
11
11
11
12
12
12
12
13
13
13
13
13
14
14
14
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10FO

206
234
247
184
399
240
198

75
184
287
117
106
327

70
282
252
157
223
166
179
231
189
493
447
700
145
149
657
312

54
365
138
398
353
340
179

10FcC

198
=232
247
185
=397
244
200
=73
186
283
=117
=108
=335
65
-287
253
=151
223
=172
=178
234
=150
501
=449
=729
141
139
682
308
52
=367
=135
=403
=346
344
=178

H K
-4 10
-3 10
-1 10
-5 11
-4 11
-3 11
-2 11
-1 11
-5 12
-3 12
-1 12
-5 13
-4 13
-3 13
-2 13
-5 14
-4 14

0 o

0 1
-1 2

0 2
-1 3

0 3
-2 4
-1 4

0 4
-2 5
-1 5

0 5
-2 6
-1 6

0 6
-3 7
-2 7
-1 7

o 7

PAGE 4

L 10FO 10FC

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

74
144
348

61
290
311
190
209
166
223
165
135
178
281
287

91

70
860
265
314
573

43
733
792
299

92
506
163
249
455
211
560
451
497
197
140

76
143
347
-60
290

=317
=190
207
=169
=225
163
132
179
283
=297
-91

68
909
245

=309
=593

41
767
837

=301
-88
=515
156
=251
469
213
-581
=459
503
=192
142



OBSERVED AND

K
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L

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5

10FO

296
313
341
110
139
397
266
203

95
108
105
297
292
260
157

73
116

86
548
139
132
226
204
215
105
333
139
306
149
242
518
128
341
420
240

94

CALCULATED
10FcC H
291 -1
-308 =4
336 =3
105 =2
=142 -4
398 =3
-269 -1
=204 -4
96 =3
=106 -2
=107 -1
296 -3
-286 -5
257 -4
=157 =3
76 =2
115 0
77 -1
558 0
-140 -1
=130 0
229 -2
=204 -1
-213 0
106 -2
=333 0
141 =3
319 -2
148 -1
=241 0
-538 =3
134 =2
340 -1
420 0
=239 -4
-94 =3

STRUCTURE FACTORS FOR
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L

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

10FO

330
344
90
156
64
311
231
127
286
222
294
165
67
272
142
182
1129
611
223
442
221
447
333
276
80
254
615
370
255
447
80
118
100
148
535
91

10FcC

=327
=347
=91
155
67
314
231
121
=293
=220
300
-168
62
267
143
-180
1157
-643
=220
457
=219
-462
328
=285
=81
=256
-629
376
252
-446
77
120
=97
148
=544
91

H K

SAMPLE No. 2

L

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

10FO

151
544
263

99

74
358
171
122
271
278

68
108

74
247
172
198
386
128
201
307
294
619
174
316
107
140
548

73

91

75
227
343
158

83
510

86

10FC

=152
551
263
=99
-69
-356
-168
=121
276
-282
71
109
66
-251
170
199
385
=130
=200
-304
300
657
-182
=319
111
=139
549
=74
-91
=73
=230
=341
=154
83
521
88

- AQUAMARINE

H K

-5 11
-4 11
-3 11
-2 11
-1 11
-5 12
-3 12
-6 13

|
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L

7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

10FO

82
108
265
250
420

67

96

67

1281
220
115
251
118
269
265
285
324
327
396
156
275
182
413
293

59
126

78
167
411
201
166
236

68
129

66
130

10FC

80
=108
=267
=252

423
64
-93
-60
1321
=224
=107
=249
115
263
257
-289
=326
333
=405
=161
277
=181
414
-289
=55
-128
=79
169
414
199
=169
=237
=70
=131

63

130

H K
-1 10
0 10
-5 11
-1 11
-6 12
=5 12
-4 12
-3 12
-1 3
-1 4
-2 5
-1 5
-2 6
-3 7
-2 7
-3 8
-2 8
-1 8
-4 9
-2 9
-1 9
-3 10
-1 10
-4 11
-3 11
-2 11
0O o
0 1
-1 2
0 2
-1 3
0 3
-2 5
-1 5
-3 6
-2 6

(
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PAGE 5
10FO0 10FcC

92 -96

80 77

82 =79
210 221
598 621
111 -111
150 -150
185 188
214 220
200 196
175 -178
398 =399

75 71
295 296
295 297
204 =202

87 -86
249 -249
255 =259
166 169

78 =78
206 205
203 201
112 117
232 =232
160 -158
146 142
262 261
472 -476
251 -250
259 260

84 88
119 -114
193 -193
287 -285
351 351
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H

l
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4

I
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L 10F0
10 327
10 733
10 113
10 279
10 17e
10 147
10 180
10 93
10 70
10 132
10 314

CALCULATED STRUCTURE FACTORS FOR

10FC

330
=763
=115

281
=176

141
=180

96
68
=135
=312

H K L 10F0 10FC

-4 10
-2 10

VONNOOU O W

10
10
11
11
11
11
11
11
11
11
11

86

90
103
263
188
367

66
334
174
204
227

85
=95
100
255

-188
=372

64
339
177

=205
=230

H

K

BN LOUNNDRE O VLV LV

SAMPLE No.
L 10F0
11 211
11 191
11 106
12 792
12 80
12 94
12 197
12 234
12 251
12 88
12 147

£

10FC

=209
194
=103
819
-81
=92
-191
229
250
-81
=149

H

K

VONNVNOOOO T O

2 - AQUAMARINE

L

12
12
12
12
12
12
12
12
12
12
12

10FO

226
180
217

81
220

97
173
258
160
107
136

10FC

=230
175
=219
=79
219
-96
-168
259
=159
=109
137

K

B LODLWMNNOOO W

PAGE 6

L 10FO 10FC

13
13
13
14
14
14
14
14
14
14
14

333
190

71
624
257

70
213
127
240
161
164

332
=194
=67
635
=252
=70
217
-118
=236
158
=161
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Beryl, var. morganite, T = 295 k

Data collected at NFL, Studsvik, Sweden

REFINED PARAMETERS

X/A

38888 ( 15)
50000( 0)
66667( 0)
30621( 13)
49842( 8)
o( 0)
o( 0)
o( 0)
7198 (520)

Bl1l

48( 8)
70( 7)
46( 10)
99( 8)
97( 6)
583( 50)
583( 50)
120(108)

Bl1

164( 18)
203( 17)
142( 22)
351( 17)
338( 13)
1810(113)
1810(113)
374 (243)

Y/B

11817( 15)
o( 0)
33333( 0)
23512( 13)
14681( 9)
o( 0)
o( 0)
o( 0)
8980 (366)

z/C

o( 0)
25000( 0)
25000( 0)

0( 0)
14499( 9)
25000( 0)
25000( 0)

o( 0)
31831(314)

BISO

0.288(0.036)

0
0
0
0
3
3
2

5

.461(0.034)
.328(0.047)
.835(0.033)
.708(0.024)
.489(0.210)
.489(0.210)
.133(0.609)
.000(0.000)

G

0.500(.
0.217(.
0.167(.
0.500(.

0.051(.
0.007(.
0.020(.
0.105(.

000)
002)
000)
000)

002)
000)
002)
005)

EXP(...=2%PI**2*B(ij) *H(1)*H(3)/ (A(i) *A(J)*CoS(a(k)))-.. .)

B22

36( 9)
53( 8)
46( 10)
55( 8)
102( 6)
583( 50)
583( 50)
120(108)

EXP(...=B(ij)*H(i)*H(j)-...)

B22

135( 19)
164( 18)
142( 22)
249( 17)
350( 13)
1810(113)
1810(113)
374 (243)

B33

26( 6)
53( 7)
33( 11)
164( 6)
70( 4)
160( 37)
160( 37)
570(174)

B33

61( 15)
123( 16)

77( 27)
382( 14)
163( 9)
372( 85)
372( 85)
1330(407)

ISOTROPIC EXTINCTION OOEFFICIENT

1.54(7) *10**5

B12

10( 8)
-9( 5)
o( 7)
29( 7)
24( 5)
0(34)
0(34)
0(74)

Bl2

105( 16)
82( 9)
71( 11)

243( 13)

225( 9)

905( 57)

905( 57)

187(122)

B13

0(0)
0(0)
0(0)
0(0)
-59(3)
0(0)
0(0)
0(0)

B13

0(0)
0(0)
0(0)
0(0)
-139(7)
0(0)
0(0)
0(0)

B23

0(0)
0(0)
0(0)
0(0)

-42(3)

0(0)
0(0)
0(0)

0(0)
0(0)
0(0)
0(0)
=98(7)
0(0)
0(0)
0(0)



OBSERVED AND CAICUIATED STRUCTURE FACTORS (* 10.0) FOR:

ZERO WEIGHTED REFLECTIONS
WHEN THE EXTINCTION CORR.

PRINTED 6-JUL~92

ARE MARKED WITH * CR,
FACTOR >5.00 WITH +

T



Beryl, var. morganite, T = 295 K

H K L FO**2 FC**2 SIG
0 0 -8 5450 5330 219
0 0-6 1892 1865 76
0 -4 354 350

0 -2 91 86
0 -8 54 51
0 -6 6 8 2
0 -4 173 166 7
0 -2 186 182 8
0 0 285 278 12
1-8 36 34
1-6 182 177

1 -4 183 178
1
1
0]
0
0]
0
0
1

=
Wb O,

0 69 78
-8 32 30
-6 371 365 1
4 13 12
-2 599 596 2

3
8
8
-2 222 217 9
3
3
5

0 37 38 2
-9 14 14 3
1-8 3 3 3
1-7 562 554 23
1-6 101 104 5
1-5 2 o 2
1-4 16 15 2
1-3 319 324 13
1-=2 54 55 3
1-1 238 250 10
1 0 7 7
2
2
2
2
2
0]
0
0

2
-8 122 128 6
-6 762 724 31
-4 1621 1584 65

-2 87 82 4
0 11 10 2
-8 5 2 3
-6 23 20 2
=4 491 468 20
0 -2 88 87 4
0 O 24 22 2
1-8 40 44 3
1-7 732 694 30
1-6 267 263 11
1-5 18 17 2
1-4 67 71 3
1-3 123 126 5
1-2 67 66 3
1 -1 453 482 19
1 0 161 168 7
2 -8 76 76 4
2 =7 14 13 2
2 -6 4 1 3
2 -5 108 101 5
2 -4 207 209 9
2 -3 326 316 14
2 =2 11 11
2
2
3
3
3

0 48 45
-6 380 377 1

3
=2 112 110 5

H K L FO**2 FC**2 SIG

1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
3

-6
=5
=4
=3
=2
-1

0
=7
-6
=5

67
242
41
513
17
83
237
55
45
66
521
46
11
63
200
87
215
309
1162
0
13
17
488
472
60
205
8

6
776
36
2
11
45
96
96
8
139
185
141
168
15
160
523
382

75
238
47
515
16
81
254
50
46
68
507
45
11
64
211
91
211
311
1191
3
12
18
451
496
57
205
6

3
796
39
1
12
43
101
91
8
137
183
141
165
12
161l
553
405
24
11
157
94
15
34

104
2
96
689
1682
1247
1

3

4
10

w

21

>N

PAGE 1

K L FO**2 FC**2 SIG

58
55
758
0
13
82
28
29
40
338
42
258
9
83
9

5
142
17
133
1284
1712
495
=3
335
74
216
632
112
17
10
231
126
=5
7
197
30
66
5
197
7
324
106
229

17
235
338

164

1255
78
374
252
14
47
99
252
727
34

57
53
810
0
10
84
27
30
42
343
47
259
6
84
7

1
154
17
138
1309
1675
527

327
82
232
629
119
17

220
124

207
24
67

186

10
327
110
229

16
224
319

162

1166
75
357
243
14
50
105
248
672
35

w
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Beryl, var. morganite, T = 295 K

H

3
4
4
4
4
4
4
4
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

TOTAL NUMBER OF REFLECTIONS

0 387
-8 41
-6 319
=4 457
=2 75

0 15
-8 56
=7 22
-6 110
=4 92
=2 17

0 207

-10 3138
-8 351
-9 2
-8 129
=7 49
-8 340
=7 29
-6 2
-8 4
=7 107
-6 15
=5 24
=4 119
-6 416
=5 13
=4 331
=3 17
-2 80
-1 31

0 30
-5 =1
-4 163
=3 1
=2 350
-1 50

0 7
=2 6

0 2294

K L FO**2 FC**2 SIG

417
40
306
437
72
14
58
24
101
88
18
231

2970

347
1
133
48
339
30
6

2
110
15
25
119
388
21
322
15
82
31
27
2
164
6
339
53
9

0

2565

e
0w

=
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=
Owo w

=
PO WLWEAENWWW

P2 b

BOTWoOoWWWhW

O
W ww

K

1
1
1
1
1
2
2
2
0
0
1
1
1
1
2
2

L FO**2 FC**2 SIG

-4 8 7
=3 9 9
=2 40 37
-1 35 32
0 190 182
=5 35 32
=4 39 38
=3 97 100
-8 141 - 134
-6 15 14
-8 2 2
=7 41 42
-6 21 16
=5 147 155
=7 305 305 1

u\)uuwu\lmuwmwwww

-6 23 22 2
-5 0 1 3
=4 108 105 5
=3 244 240 11
-6 93 92 5
=5 29 25 3
-4 313 313 13
=3 125 125 6
=2 2 0 3
=1 466 470 19
0 11 11 3
-4 223 218 10
-3 476 458 20
=2 127 128 6
-1 48 42 4
0 10 1 3
-1 52 55 4
0 44 53 4
-6 95 89 5
=4 24 22 3
=7 206 201 9
-6 2 4 3
=5 4 2 3
=4 17 25 3
=3 80 76 4

300

PAGE 2
L FO**2 FC**2 SIG

-8 25 25 3
=7 50 47 4
-6 30 28 3
-8 3 2 3
=7 133 135 7
-6 52 54 4
=5 29 29 3
el 283 276 12
=2 1 3 3
-1 124 122 6
0 209 198 9
-6 418 405 18
=5 18 20 3
=4 609 591 25
=3 17 9 3
=2 146 146 7
-1 25 26 3
0 44 42 3
=4 1 0O 3
=3 107 101 6
=2 47 54 4
-1 147 150 7
0 57 55 4
-6 107 105 6
-4 32 34 4
=2 17 9 3
0 149 163
=5 277 272 1
=4 147 149 7
=3 709 685 29
=2 38 31 4
-1 64 64 4
0 41 41 3
=3 5 6 3
=2 166 163 8
4
4
3
3
9

7
2

-1 68 66
0 59 67
-2 3 4
0] 12 4
0 200 195

¥



*]10%*5

TEMPERATURE FACTOR :

*]10%*4
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NA

Beryl, var. morganite, T = 30 K

Data collected at NFL, Studsvik, Sweden

REFINED PARAMETERS

X/A

38948( 35)
50000( 0)
66667( 0)
30648 ( 27)
49877( 17)
o( 0)
o( 0)
o( 0)
9191 (713)

Bl1

40(
43(
50(
94(
63( 10)
316( 56)
316( 56)
53(117)

17)
14)
19)
15)

TEMPERATURE

Bl11l

158( 36)
124( 32)
155( 43)
284( 34)
246( 22)
983 (126)
983 (126)
164 (265)

Y/B

11822( 35)
o( 0)
33333( 0)
23566( 27)
14684 ( 19)
o( 0)
o( o)
o( 0)
6347 (730)

z/C

o( 0)
25000( 0)
25000( 0)

o( 0)
14486( 15)
25000( 0)
25000( 0)

o( 0)
31616 (370)

BISO

0.336(0.070)

0

R O oo

SO

.336(0.068)
.254(0.086)
.647(0.060)
.615(0.041)
.953(0.238)
.953(0.238)
.510(0.568)
.000(0.000)

(N-Da)

G

0.500(.
0.215¢(.
0.167(.
0.500(.

0.060(.
0.007(.
0.020(.
0.123(.

000)
004)
000)
000)

004)
000)
000)
007)

EXP(...—2*PI**2*B(ij)*H(i)*H(j)/(A(i)*A(j)*COS(a(k)))—...)

B22

43( 18)
29( 17)
50( 19)
26( 14)
91( 10)
316( 56)
316( 56)
53(117)

FACTOR :
B22

165( 38)
92( 38)
155( 43)
126( 30)
310( 22)
983 (126)
983 (126)
164 (265)

EXP(.

B33

44( 10)
55( 13)

©=3( 19)

126( 9)
80( 6)
110( 45)
110( 45)
88(139)

B12

21(16)
-7(11)
0(13)
-5(13)
32( 9)
0(38)
0(38)
0(80)

- =B(ij)*H(i)*H(j)-...)

B33

104( 24)
128( 31)
-6( 44)
295( 22)
186( 15)
256 (105)
256 (105)
206(324)

ANISOTROPIC EXTINCTION OOEFFICIENTS

8.5(7.2) *10%%8
=1.0(9) *10%%9

1.4(1.1) *10%%9
1.1(9)*10%*8

Bl12

129( 32)
46( 19)
78( 21)

131( 26)

197( 18)

491( 63)

491( 63)
82(132)

3.2(4) *10%*8
=2.4(1.1)*10%*8

B13

0(0)
0(0)
0(0)
0(0)
-43(6)
0(0)
0(0)
0(0)

B13

0( 0)
0( 0)
0( 0)
0( 0)
-100(13)
0( 0)
0( 0)
0( 0)

B23

0(0)
0(0)
0(0)
0(0)
-43(6)
0(0)
0(0)
0(0)

B23

0(
0(
0(

-100(1
0
0
0(



(N-0a3)

ZERO WEIGHTED REFLECTIONS ARE MARKED WITH * OR,
WHEN THE EXTINCTION CORR. FACTOR > 30.0 WITH +

PRINTED 6-JUL~92



Beryl, var. morganite, T = 30 K

H K L FO**2 FC**2 SIG

-8
-6
=4
=2
-8
-6

5630
1870
375
94
32
14
180
169
294
52
205
167
222
74
51
387
10
592
37
17
3
535
78
2
10
315
54
251
6
153
762
1562
94
12
6
31
512
84
26
61
735
254
16
58
123
62
484
181
58
16
0
110
188
331
13

42
397

131

5596 118

1812
374
91
33
11
178
180
282
23
201
165
224
76
36
384
10
602
39
15
7
527
89
1
11
325
53
251
8
153
753
1641
93
11

24
510
84
19
57
734
264
21
59
124
58
495
187
65
12

105
198
324

17

39
398

130

41
12
9
9
9
10
10
11
10
10
10
10
9
9
13
9
16
9
9
10
15
9
9
9
12
9
11
9
10
19
35
9
9
10
9
15
9
9
9
19
11
9
9
10
9
14
10
10
9
9
10
10
12
9
9
9
13
9
10

H

K

1
1
1
1
1
1
1
2
2
2
2
2
2
2
2

L FO**2 FC**2 SIG

=5

-6
=5

57
244
35
522
19
84
267
50
61
74
545
53
18
67
230
80
220
276
1168
5
13
27
539
529
53
222
0

5
780
33
4
15
56
110
73
9
132
181
153
189
14
151
552
445
26
18
169
84
12
26
13

109

115
674
1696
1382
4

3

62
233
38
527
20
77
279
55
60
69
551
56
17
67
232
92
221
286
1224
5
14
33
538
529
46
214
3

7
763
34
0
14
53
119
74
7
122
187
149
191
10
145
563
453
28
20
165
90
15
27

103

114
677
1787
1385
1

3

[ ) =
POLVoavvorvohob 0)

= IN)
vCuavowIalbEl

11

10
10

(N-Datz)

PAGE 1

K L FO**2 FC**2 SIG

=2
-1

71
62
893
0
10
94
23
44
34
330
62
270
-1
97
6
-1
157
13
180
1514
1825
475
-61
314
36
256
=21
648
144
19
4
211
109
12
9
203
38
70
10
192
15
309
132
243

47
234
32
338

167

1255
51
360
230
18
40
96
292

78
65
914
2

5
88
28
49
39
328
58
282
3
98
2

0
173
14
182
1532
1825
485

315
62
270

654
134
15

205
90

214
26
71

176

321
120
242

27
242
63
318

161

1240
61
356
220
23
48
97
293

9

9
22
10
10
10

9

9

9
12
10
12
10
10

9
10
10
10
11
35
42
15

-10%

12
10
12
10
18
11
10
10
11
11
10
10
12
11
10
10
11
10
13
11
11
10
10
11
10
13
10
11
10
29
10
13
12
10
10
10
12

2
:s‘



Beryl, var. morganite, T = 30 K

H K L FO**2 FC#**2 SIG H K

3 3 0 401 39 13 6 1
4 0 -8 65 61 10 6 1
4 0-6 326 307 12 6 1
4 0-4 480 483 14 6 1
4 0 -2 81 77 9 6 1
4 0 0 21 20 9 6 2
4 1 -8 70 77 10 6 2
4 1 -7 25 22 9 6 2
5 4 -5 28 23 9 7 0
5 4-4 292 279 12 7 0
5 5 -6 88 88 10 7 1
5 5 -4 68 75 10 7 1
5 5 =2 23 18 10 7 1
5 5 0 257 254 12 7 1
6 0-10 3069 3067 67 7 2
6 0 -8 387 399 14 7 2
6 1 -9 -1 0 10 7 2
6 1 -8 120 " 111 11 7 2
6 1 -7 51 51 10 7 2
6 2 -8 405 404 14 7 3
6 2 =7 46 40 10 7 3
6 2 -6 5 5 10 7 3
6 3-8 -25 2 10 7 3
6 3 -7 118 115 10 7 3
6 3 -6 30 24 10 7 3
6 3 -5 26 24 10 7 3
6 3 -4 148 131 11 7 4
6 4 -6 482 455 16 7 4
6 4 -5 48 24 11 7 4
6 4 -4 428 384 15 7 4
6 4 -3 16 19 10 7 4
6 4 -2 105 105 10 7 4
6 4 -1 30 38 10 7 5
6 4 0 20 21 9 7 5
6 5-5 -15 2 10 8 0
6 5-4 226 225 12 8 0
6 5 -3 =21 8 10 8 1
6 5 =2 395 364 14 8 1
6 5 -1 42 51 10 8 1
6 5 0 2 5 10 8 1
6 6 -2 =42 0-10% 8 1
6 6 0 2885 2860 64

TOTAL NUMBER OF REFLECTIONS :

L FO**2 FC**2 SIG

=4
-3
=2
-1

304

17
13
26
31
172
43
61
100
150
21
7
73
16
177
321
35
=10
101
259
75
9
320
124
4
532
16
5
208
543
155
67
10
42
28
82
27
196
9
=15
0
87

14
9
30
35
162
50
54
102
129
21
4
51
18
176
331
15
1
100
256
81
23
326
132
2
518
18
51
208
514
133
64
5
55
47
88
19
218
8

1
16
75

W OouwVwwuwvuo

10
10
11
10
10
11

11
13
10
10
10
12
10
10
13
10
10
16

10
12
17
11
11
10
11
10
10
10
12
10
10
10
10

K

(N-Datz)

PAGE 2

L FO**2 FC**2 SIG

=7
-9
-8
=7
-6
-8

722
21
3
38
26
=12
127
70
1
146
210
426
26
743
32
167
17
42
=12
98
46
149
35
122
59
0
155
290
130
797
44
42
54
=12
167
64
100
11

531
173

696
31
14
51
22

2

127

52
2

128

188

440
23

692
15

175
33
59

2
84
57

170
49

121
52

9

160

306

134

780
27
62
69

167
64
95
13
10

525

208

19
10
10
10
10
10
10
11
10
10
11
16
10
20
10
11
10
10
10
11
10
11
10
11
11
10
11
13
11
21
10
10
10
10
11
10
10
10
10
18
12

b 3
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TEMPERATURE FACTOR

*10%*4

ST
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*] 0% *5
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5.9(2.0) *¥10**-10
=3.8(1.8) *10**-10

Beryl, var. aquamarine, T = 295 K

Data collected at NFL, Studsvik, Sweden

REFINED PARAMETERS

X/A

38718 (14)
50000( 0)
66667 ( 0)
30977 (13)
49866( 8)
o( 0)
0( 0)
0( 0)

Bl1

28( 9)
65( 7)
34( 15)
83( 8)
73( 7)
1048 (205)
1048 (205)

TEMPERATURE FACIOR EXP(.

Bl11l

82( 19)
188( 15)
107( 34)
312( 17)
215( 15)

3246 (462)
3246 (462)

ANISOTROPIC EXTINCTION QOEFFICIENTS:

Y/B

11569 (13)
0( 0)
33333( 0)
23630(12)
14541( 8)
o( 0)
0( 0)
o( 0)

EXP(...—2*PI**2*B(ij)*H(i)*H(j)/(A(i)*A(j)*COS(a(k)))—...

B22

29( 9)
49( 7)
34( 15)
55( 8)
48( 6)
1048 (205)
1048 (205)

B22

84( 20)
151( 16)
107( 34)
236( 18)
156( 14)

3246 (462)
3246 (462)

5.7(1.5) *10%*=10
-0.6(7) *10%*=10

z/C

o( 0)
25000( 0)
25000( 0)

o( 0)
14517(  8)
25000( 0)
25000(  0)
16574 (1035)

B33

31( 8)
59( 6)
32( 14)
119( 7)
54( 5)
112(124)
112(124)

B33

73( 18)
137( 15)
75( 34)
279( 17)
126( 13)
262 (289)
262 (289)

BISO

0.234(0.039)
0.453(0.031)
0.266(0.068)
0.691(0.036)
0.461(0.028)
5.812(0.830)
5.812(0.830)
6.000(0.000)

Bl12

-4( 8)
-8( 5)
0( 10)
26( 7)
-8( 5)
0(141)
0(141)

- =B(ij)*H(i)*H(j)-...)

Bl12

33( 15)
75( 8)
53( 17)
216( 13)
89( 9)
1623 (231)
1623 (231)

1.9(2) *10%*-10
0.2(9) *10%*-10

eNeoNoNe)

[eNeoNe!

(N- Dat)

G

.500(.000)
.250(.000)
.168(.003)
.500(.000)

.001(.000)
.022(.003)
.022(.004)

B13

0(0)
0(0)
0(0)
0(0)

-25(2)

0(0)
0(0)

B13

0(0)
0(0)
0(0)
0(0)

-58(6)

0(0)
0(0)

B23

0(0)
0(0)
0(0)
0(0)
=3(2)
0(0)
0(0)

B23

0(0)
0(0)
0(0)
0(0)
=7(5)
0(0)
0(0)



OBSERVED AND CAICUIATED STRUCTURE FACTORS (* 10.0):

ZERO WEIGHTED REFTECTIONS ARE MARKED WITH * OR,
WHEN THE EXTINCTION CORR. FACTOR >3.00 WITH +

PRINTED 6-JUL~92

(N-Datz)

L S



(N~Dat72)
Beryl, var. aquamarine, T = 295 K PAGE 1

H K L FO**2 FC**2 SIG H K L FO**2 FC#*2 SIG H K L FO**2 FC**2 SIG

=2 1 1 2 1-11 155 158
0 1196 1064 -32+

=7 42 43

3
-1 260 244 -7+
1

0 0 0 1-10 36 33

1

1

2 -8 147 152 5 2-10 8 10
2

2

\V]

-6 879 786 -23+ -6 8 7 0-10 315 314

0 0 -8 6478 5435-165+ 4 1 -6 76 77 3 6 2 -2 92 89 3
0 0-6 2179 1987 -56+ 4 1 -5 228 225 7 6 2 -1 63 64 3
0 0 -4 356 361 10 4 1 -4 103 102 3 6 2 0 884 848 -24+
0 0 -2 46 43 2 4 1-3 577 512 -16+ 6 3 =3 3 0 2
1 0 -8 92 97 3 4 1 -2 10 9 1 6 3 -2 7 9 2
1 0 -6 -1 0 2 4 1 -1 58 57 2 6 3 -1 99 104 4
1 0-4 106 104 3 4 1 0 169 168 5 6 3 0 74 77 3
1 0-2 216 189 -6+ 4 2 -7 61 57 3 7 0 -4 5 5 2
1 0 0 436 310 -12+ 4 2 -6 64 66 3 7 0 =2 45 46 2
1 1-8 89 91 3 4 2 -5 56 59 2 7 0 0 524 495 -15+
1 1-6 133 131 4 4 2 -4 643 590 =17+ 7 1 -4 49 49 2
1 1-4 248 244 7 4 2 -3 44 46 2 7 1 -3 276 267 8
1 1-2 227 216 - 4 2 =2 13 11 1 7 1 -2 8 9 2
1 1 0 101 106 3 4 2 -1 67 67 3 7 1-1 85 83 3
2 0 -8 29 30 2 4 2 0 181 188 5 7 1 0 47 48 2
2 0-6 383 371 10 4 3 -6 104 103 4 7 2 =2 2 2 2
2 0 -4 17 17 1 4 3 -5 203 209 6 7 2-1 135 133 5
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2 1-9 21 21 2 4 3 -2 1 o 2 8 0 0 1768 1652 -47+
2 1-8 1 0o 2 4 3 -1 27 25 2 0 0-12 1806 1926 -47+
2 1-7 574 550 15 4 3 0 2 1 2 0 0-10 536 555 15
2 1-6 140 147 4 4 4 -4 522 497 15 1 0-12 4 6 3
2 1-5 4 1 2 4 4-2 563 555 -16+ 1 0-10 453 424 13
2 1-4 33 34 2 4 4 0 70 69 3 1 1-12 110 104 5
2 1-3. 374 340 <10+ 5 0 -6 201 208 6 1 1-10 212 217 7
2 1-=2 84 79 5 0-4 24 23 2 2 0-10 701 706 19
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1
1
1
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2 5
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0
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0 -6 12 8 1
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0 -2 135 122 4 3-10 3 2
0 3-8 242 233
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1 1-10 115 113
1
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-5 134 135

-4 158 162
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1
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1-1 535 485 -14+ 3 =3 171 181 5 3 -8 17 16 3
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2 -8 114 117 4 3 - 6 6 1 4 -8 2 0 2
2 =7 13 10 2 3 0 103 106 4 4 -6 1605 1388 —42+
2 -6 5 3 1 4 -3 22 23 2 0-10 79 82 3
2 =5 84 85 3 4 -2 2 1 2 0 -8 521 501 14
2 -4 268 267 8 4 -1 92 92 4 1-10 324 314 10
2 =3 321 310 9 4 0 0 1 2 1-9 27 26 2
2 =2 3 3 1 0-6 105 111 4 1-8 56 55 3
2 -1 5 1 2 0-4 718 650 -19+ 2 -9 20 89 4
2 0 101 105 3 0 -2 2080 1794 -54+ 2 -8 252 248 8
3 -6 367 361 10 0 0 1349 1275 -36+ 2 -7 832 762 -22+
3 -4 9 10 1 1-6 2 0o 2 3 -9 58 53 4
3 =2 86 90 3 1-5 7 3 2 3 -8 57 56 3
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Beryl, var. aquamarine, T = 295 K
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