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NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards 1 was established by an act of Congress March 3,

1901. Today, in addition to serving as the Nation's central measurement laboratory, '%

the Bureau is a principal focal point in the Federal Government for assuring maxi-

mum application of the physical and engineering sciences to the advancement of tech-

nology in industry and commerce. To this end the Bureau conducts research and
provides central national services in three broad program areas and provides cen-

tral national services in a fourth. These are: (1) basic measurements and standards,

(2) materials measurements and standards, (3) technological measurements and
standards, and (4) transfer of technology.

The Bureau comprises the Institute for Basic Standards, the Institute for Materials

Research, the Institute for Applied Technology, and the Center for Radiation Research.

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the

United States of a complete and consistent system of physical measurement, coor-

dinates that system with the measurement systems of other nations, and furnishes

essential services leading to accurate and uniform physical measurements throughout

the Nation's scientific community, industry, and commerce. The Institute consists

of an Office of Standard Reference Data and a group of divisions organized by the

following areas of science and engineering

:

Applied Mathematics—Electricity—Metrology—Mechanics—Heat—Atomic Phys-

ics—Cryogenics 2—Radio Physics 2—Radio Engineering2—Astrophysics 2—Time

and Frequency. 2

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research lead-

ing to methods, standards of measurement, and data needed by industry, commerce,
educational institutions, and government. The Institute also provides advisory and
research services to other government agencies. The Institute consists of an Office of

Standard Reference Materials and a group of divisions organized by the following (f

areas of materials research:

Analytical Chemistry—Polymers—Metallurgy— Inorganic Materials— Physical

Chemistry.

THE INSTITUTE FOR APPLIED TECHNOLOGY provides for the creation of appro-

priate opportunities for the use and application of technology within the Federal Gov-

ernment and within the civilian sector of American industry. The primary functions

of the Institute may be broadly classified as programs relating to technological meas-

urements and standards and techniques for the transfer of technology. The Institute

consists of a Clearinghouse for Scientific and Technical Information,3 a Center for

Computer Sciences and Technology, and a group of technical divisions and offices

organized by the following fields of technology:

Building Research—Electronic Instrumentation— Technical Analysis— Product

Evaluation—Invention and Innovation— Weights and Measures— Engineering

Standards—Vehicle Systems Research.

THE CENTER FOR RADIATION RESEARCH engages in research, measurement,
and application of radiation to the solution of Bureau mission problems and the

problems of other agencies and institutions. The Center for Radiation Research con-

sists of the following divisions:

Reactor Radiation—Linac Radiation—Applied Radiation—Nuclear Radiation.

1 Headquarters and Laboratories at Gaithersbuig, Maryland, unless otherwise noted; mailing address Washington, D. C. 20234.
2 Located at Boulder, Colorado 80302.
3 Located at 5285 Port Royal Road, Springfield, Virginia 22151.
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' ACTIVATION ANALYSIS - A BIBLIOGRAPHY

(Part 2)

Edited by

G. J. Lutz, R. J. Boreni, R. S. Maddock and W. W. Meinke

ABSTRACT

References to activation analysis in the open literature

are published from a computer readout. The first part of the

two-part series contains references numbered according to their

accession to the system. The second part contains an author

index and three additional indices for "element determined",

"matrix analyzed", and "technique used". The two parts, when

used together, permit a literature search defined by the three

indices . Part 1 will be updated periodically by addenda con-

taining new references while Part 2 will be periodically revis-

ed and replaced by new pages which include cross references to

the new accessions

.

Key words: Activation analysis, bibliography, element deter-

mined, literature file, matrix analyzed, technique

used.
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ACTIVATION ANALYSIS-ELEMENT DETEBMINED

ACTJNJUM

1439

ALUMINUM

98 104 H3 130 140 141 i75 ?o5 301 38? 384 393 4i9 423
433 455 471 491 509 518 555 5*7 580 605 607 612 625 635
637 641 6*5 695 702 711 752 760 810 8?1 824 834 845 848
849 850 851 895 697 903 941 961 966 974 1097 U38 1140
1161 1193 1213 1220 1226 1263 1334 13*0 138* 1414 1419
1420 1442 1456 1460 1466 1471 149? 15^8 1559 1611 1*16
1642 1709 1710 1721 1725 1746 1785 17^3 1794 1798 1813
1857 1888 1*89 1096 1897 1898 l9i? 19*5 2144 2306 2498
2499 2504 2507 2526 2550 2662 2689 2699 2751 2764 2766
2931 2933 2940 2941 2956 3075 3355 33*5 3369 3370 3384
3461 3727 3753 3788 3790 3793 3976 4iQi 4193 4216 4231
4232 4258 4286 4293 5326 5383 5384 55^1 5727 5759 5957
5970 5978 6056 6081

ANTJMUNY

9 1? 21 54 56 83 103 l4l 149 166 167 174 183 205 2l5
231 246 252 255 279 322 323 419 454 4*0 469 473 509 544
572 581 606 614 619 6?5 649 662 674 6*8 702 704 735 760
767 775 778 799 603 805 806 845 870 879 886 888 894 899
927 942 945 950 977 992 997 1027 103o 1034 1063 1064
1068 3089 1095 1118 1123 11?4 1133 H^4 113^ 1138 1146
1166 1174 1191 1193 1223 12?6 1231 1245 124* 1254 127?
1275 1266 1299 1JUU 1314 1338 1344 1349 1354 I37i 141?
1434 1438 1441 1456 1466 14*9 1471 1472 1477 1492 1500
1533 1542 1548 1564 1571 1587 1603 161

3

1*1* 1648 1672
1693 1699 1700 1710 1715 17?3 173? 1736 1737 1746 1766
1797 18?5 1848 i8t>8 1894 l9o7 1920 1977 2144 22 9 6 2308
2369 ?38t) 2403 243U 2464 2493 2523 2548 255n 2601 2612
2639 2668 2689 2694 2699 2739 276* 27*9 277* 2801 28l9
2852 2931 2^38 29bu 2999 3065 335? 33*3 34lP 3487 3514
3723 3730 3732 3/b9 3785 38o8 3949 39S7 398« 4216 4232
4253 4268 4286 429Q 4293 4300 430* 43?8 4329 4381 5326
5344 539o 5399 5436 5499 56l9 5725 57?9 575n 577i 5785
5787 5793 5936 5944 5960 5977 5981 599l 6003 *008 6012
6037

ARGON

54 55 121 1?2 26b d9ii 354 419 493 529 670 6*3 977 1004
1226 1345 1416 1539 i7i9 i89i i924 2731 308l 3483 4198
4224 4278 5295 5449
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

AKSfcNJC

4 5 22 54 55 50 10,5 116 124 134 140 1*1 149 154 l65 166
167 172 174 18V 193 194 198 205 215 2*2 245 246 248 255
270 290 3n9 3 1 f) 32b 35l 370 371 378 409 419 424 43l 451
465 469 473 474 475 476 481 502 504 5"9 541 544 55l 565
571 572 584 593 606 625 640 649 659 662 674 686 688 689
702 704 704 706 /07 758 760 767 775 778 799 802 804 805
810 83d 845 870 871 879 888 892 894 896 902 911 944 945
97u 985 992 997 1063 1064 1068 1069 1100 1118 1133 1134
1135 1142 1146 1153 1166 1171 1174 U77 Il9i u92 1193
1223 1225 1245 1246 1272 1275 1288 1209 1300 1314 1344
1354 1373 1412 1441 144? 1446 1469 1471 147T 1477 1533
1542 1548 1588 1603 1613 1616 1617 16?8 1648 1649 1665
167? 1693 1699 1/10 1725 17?7 1728 1734 1737 1746 1749
1760 1770 1797 1848 136? 1894 1907 19?0 192* 1965 1976
2296 2308 2333 2369 24Q3 2495 2497 25n8 2523 2548 2550
2570 2619 263H 2639 2640 2688 2689 2690 2699 2707 2717
2719 2721 2769 2773 2776 2795 2801 28<9 285? 287i 2926
294? 2943 £954 ^ve>8 2999 3098 3350 33«3 3483 3514 3713
3725 3726 3730 3731 3748 379i 38o8 3993 423? 4253 4268
4269 4285 43l9 5336 5344 5349 5358 53 R 5 5415 5428 5438
5499 5510 5619 577l 5785 5793 5851 58*4 592* 5931 5944
5983 599i 6003 6008 6023 6037 6039 6o<iO 6052

BARJUM

54 55 56 67 68 183 189 ?09 214 217 29n 326 423 483 484
485 504 586 614 631 635 676 686 688 704 705 708 723 760
810 815 824 845 87V 966 1014 1027 1034 1045 1086 1118
1134 n5o 1188 H90 1191 1193 1212 1??6 1281 1334 1340
1361 1412 1597 16/0 1699 1710 1725 17?7 1738 1797 1815
1825 189Q 1896 1920 1973 2308 2464 2474 249« 2523 2550
2638 2639 267e> 2689 2717 ?776 2804 2819 285? 2965 2999
3355 3383 3483 3775 3960 39*8 4214 42*3 5500 5619 5785
5936 5977 5991 6002 6067

BfcRYLUUM

169 170 184 I8t> 201 380 383 455 479 5^4 669 855 908 978
983 1065 1081 1082 1083 1136 1160 117* 1178 1270 1280
1435 1609 1637 1861 l87l 23l8 2777 3o72 3767 4i93 5522
6056

II-2



<

i

(



ACTIVATION ANALYSIS-ELEMENT DETERMINED

BISMUTH

103 141 146 16b 16/ 255 411 419 509 6P8 697 760 879 894

1121 1124 1212 1454 1477 l6l3 1699 25^0 3464 3793 5320
5344 5381 5398

BORON

82 144 181 201 216 333 335 382 455 49^ 497 530 791 855
904 905 1013 1091 1280 1312 1393 1546 1547 i56l l6ifi

1787 1821 1823 1985 2?5l 2298 2498 26*1 27l? 2987 3059
3126 336i 3376 3466 3767 38n 3962 3976 419T 4211 5332
5408 54?9 5566 5/56 5779 5854 59i9 59^2 5933 6056

BHOMlNfc

23 54 55 56 62 68 1UQ \±7 126 205 29o 328 347 437 442
504 539 602 625 631 635 641 659 686 6 P 8 697 702 704 706
714 760 810 824 62/ 829 830 851 888 9^3 934 942 977
1012 1055 107>> 1086 1096 1118 1134 1208 122* 1266 1412
I4i9 1433 1462 1472 1479 1480 1492 1514 1569 1572 1577
1606 1617 1633 17UV l7lo 1736 1737 17*6 1797 1.848 1870
1874 1920 l9t>4 23U8 2347 2403 2508 2509 254* 2550 2614
2619 2638 2639 268V 2693 2694 27l7 27^0 2?6* 2776 2819
2852 267i 2873 2991 2999 3059 3101 3360 3365 3483 3708
37i6 379i 3808 4i94 4?14 4254 4285 43?9 537n 539o 5397
5510 5714 57i8 5/49 5751 5771 5775 5785 5870 5920 5924
5925 5929 5948 5975 5977 5995 6001 6oi 2 6017 6023 6037
6055 6058 6085

CADMIUM

9 80 82 103 141 166 167 174 180 255 328 416 419 508 509
522 535 606 631 662 674 688 697 704 710 713 790 799 815
670 879 894 968 1U06 1014 1042 10^5 in63 1080 1088 1Q89
1113 1118 1123 1134 H50 1191 1240 12*6 1277 1320 1332
1334 134Q 13 44 1354 1412 1441 1442 14*9 147 1 1472 1477
1478 1584 1603 1614 1634 1655 1699 17n3 1709 1710 1?25
1766 1797 1800 1632 1856 19?0 2308 23*9 250* 2523 2550
2639 2654 2676 2689 27l8 2769 2?76 2819 285? 287i 2999
3376 3382 3383 3608 38ll 3949 3964 4?14 4267 5307 5325
5345 5369 5619 5698 5703 5779 5785 5922 5944 5977 5991

H-3





ACTIVATION ANALYSIS-ELEMENT DETERMINED

CALCIUM

22 54 56 103 3.41 155 166 167 174 205 T28 423 442 495

504 509 529 640 652 673 674 688 699 7n4 708 714 760 815
829 830 846 85* 67V 1045 1086 1087 lo p 9 m* 1124 1134
1159 1166 1193 124/ i?8l 1292 1354 13*2 l37i 1457 1466
1559 1611 1699 1/06 1709 1710 1726 1738 1766 1782 1797
l8on 1606 I818 1«43 i357 1872 l?i7 19?0 l975 23H8 2323
2422 2523 2550 2616 2638 2639 2*87 26*9 2?37 275l 2^76
2789 2619 2852 26/1 2945 2963 2999 33 a 3 379* 4i93 4258
4329 5384 5386 539(j 577l 5785 5981 6on4 60in 6014 6044
6067 6073 6081

CAUFURNIUM

822

CARBON

4 8 29 45 46 49 105 J.13 118 119 201 3«?1 401 417 423 455
497 498 578 623 637 698 703 704 744 7*7 811 814 913
1026 1065 1219 1264 1312 1414 1560 1599 1604 1646 1778
1798 1816 1823 1631 1937 1849 188Q 1868 1951 2298 2495
2504 2505 2550 2554 2652 2661 2933 29*8 2949 2965 3070
3077 3727 3753 3976 3977 4193 4209 4211 4226 4386 5238
5442 5621 5769 5954 6004

CfcRJUN

103 115 141 26/ 439 546 588 676 688 704 705 767 824 89b
104? 1134 1226 141* 17m 1797 1835 19?0 1945 1957 1978
2308 2474 2498 263V *689 2694 2?76 2819 2836 2852 2945
2999 3395 3766 3780 3949 5308 5369 5771 5785 5936

CbSJUM

79 93 96 103 136 166 167 300 328 433 460 469 477 504
588 614 676 66b 705 790 810 815 879 9^9 1027 1Q42 1045
1089 1134 1193 122* 1226 1265 141? 1449 1466 1477 1563
1699 1710 1727 1/36 1761 1766 1797 1812 1897 1920 1973
23Q8 2508 2523 2548 2639 2639 2689 2776 2819 2852 2871
2931 2989 2999 33/1? 3383 4310 4381 5341 5360 5500 5619
5771 5785 5788 5934 5936 6012 6016 6q*7 6057
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

CHLORJNfc

23 31 32 35 37 44 48 54 55 56 62 68 81 82 11 7 i4i 155

205 290 291 325 41V 437 442 588 591 602 625 635 637 641

652 676 686 68b 69/ 699 702 704 705 714 732 760 777 824

829 830 8^5 84V 851 87i 887 895 921 932 933 941 942 966

977 992 lPin 1061 1086 H38 1193 1200 1?08 1217 1226
1263 1266 1320 1331 1442 1456 1477 1492 1520 1539 1569
1595 1617 l*7n 168V 1709 i7io 1723 17?5 173* 1746 1764
1772 1819 1843 16/4 l9o? 1913 1971 2141 214* 2347 2422
249* 2508 255n 2614 2673 2689 2693 2701 275* 2766 2775

2871 2873 2930 2V65 298l 3101 3355 33*0 3487 3708 3736
3752 3778 3791 4iVl 4i93 4195 425B 4?«5 429* 4299 4327
5386 539o 5397 551U 5718 57?1 5751 59?4 594* 6011 6014
6017 6055 6056 6063 6085

CHRQMJUM

22 39 V7 103 126 140 141 166 174 ?o5 ?30 25? 291 328
'67 1 419 433 460 46V 432 506 509 614 6?5 637 640 641 667
674 688 706 712 716 /18 726 735 741 7*0 767 7*9 806 815
679 888 920 942 97/ 935 937 989 1030 <042 1118 lj.24

1134 1138 1165 1211 1226 1245 1247 12^1 1?54 1255 1263
1275 1277 1293 1333 1349 1412 1434 14*6 144? 1456 1471
1472 1477 1492 1512 1564 161.4 1649 1699 1707 1709 1710
1717 1723 1725 1736 1737 1760 1786 17^5 1797 1825 1832
1833 1644 1B56 1697 1?20 1965 2296 2306 230* 2430 2473
2498 2508 2523 2548 2559 ?597 2*01 2639 2*54 2662 2673
2689 269o 27l7 2721 2735 2739 2753 27*6 2769 2776 2^19
2846 2852 2870 2871 238? ?95Q 2999 3qo5 3387 33^4 3470
3723 379i 3957 3V64 3983 4192 4216 4?«;3 4310 5326 5343
5350 5369 5390 5436 5448 5499 5500 55*1 5619 5728 5771
5785 5788 5808 5V36 5941 5977 6013 60*7

CUBALT

4 5 13 47 60 83 103 124 130 138 140 141 166 167 174 205

246 252 254 263 27u 328 352 356 390 41

9

428 433 460 462

47o 482 502 504 5UV 513 531 5*8 594 614 616 620 625 635
637 641 662 667 674 676 688 697 704 705 717 724 726 72V

735 741 760 767 78V 79o 799 804 810 813 815 8?3 834 852
870 879 883 892 V06 915 920 940 941 94? 977 994 1009
1027 1042 1045 1086 1094 1095 1097 l0°8 1099 1118 1123
1124 1129 1134 1138 1165 1167 1171 U?2 11.83 1i9q 1193
1193 1204 1211 1226 1231 1247 l?5l 12*4 1262 1263 1273
1277 1293 1313 1321 1344 1349 j.354 137j. i4qa 1411 1412
142* 14 3 4 1438 1441 144? 1443 1454 14^6 l46* 147i 1472
1477 1492 1512 1515 1541 1564 163.4 1644 1699 1707 17Q9

320-045 O-68—10
11-5





ACTIVATION ANALYSIS-ELEMENT DETERMINED

COdALl (CONllNUhU)

17m 1717 1723 1/25 1727 17?9 l74j 1749 l76n 1785 1797
1813 1817 1825 182/ 133? 1833 1856 18*0 1897 1920 1965
2036 2296 2306 23U« 2430 2447 2495 2508 252* 2548 2550
2578 2601 2638 263V 264n 2654 2658 26*9 269n 2707 2707
2^17 2718 2^23 2725 2735 2739 2744 27^2 2766 2769 2776
28l<? 2846 2852 28/0 2S7l 2876 2882 29*1 2 q 50 2957 2999
3005 3383 3388 341b 347n 3661 37i3 3716 373n 3731 3740
38in 3955 3957 3964 4153 4153 4264 4?Q5 430« 4315 4317
4328 4381 5336 5343 5345 5369 5438 54^8 55m 5619 5697
5703 5728 5759 5771 578S 5788 5808 5936 5941 5955 5967
5977 598l 6012 6010 6037 6067

COPPfcK

5 6 / 12 22 54 55 56 63 68 78 81 83 in? 103 116 130 138
140 141 149 166 16/ 174 183 189 200 2^5 215 238 2«6 252
255 270 290 291 322 328 351 370 371 390 398 402 408 419
423 4 42 443 454 462 469 470 47l 473 501 502 504 5 08 509
513 531 544 550 560 567 571 572 573 594 606 616 621 637
641 648 649 652 662 674 675 686 688 6^5 699 702 704 706
710 712 714 724 726 755 760 767 772 775 789 799 803 804
805 806 810 813 624 b?5 829 830 834 848 849 87n 879 882
888 892 894 895 896 899 919 920 922 938 941 945 977 982
985 987 992 997 1UUU 1018 ln30 1034 1045 1063 1068 1069
1073 1086 108^ 1093 1098 1099 1105 U07 110* H18 1129
1132 11.33 1134 H35 1138 H4i 1156 H*2 1165 1166 1172
ll9n H9i 1211 1223 1226 1240 1244 12*5 1246 1251 1254
1255 1263 1269 1272 1274 1275 1286 12«7 1300 1306 1332
1344 1349 1354 1373 1384 1398 l4n 1419 1421 144i 1442
1456 1466 1469 14/1 147? 1473 149? 1504 l5ln 1515 1521
1533 1540 1542 1554 1555 1556 1557 15^9 1603 1616 1617
1623 1641 1645 1646 165? 1672 1692 1699 l7no 1703 1707
1708 1709 1710 1/25 1736 1737 1746 1748 1749 176Q 1766
1767 1769 1797 18UU 1S15 I8l7 l8i9 18?5 l82« 1832 1*33
1841 1848 1855 1859 1886 1895 l9o7 19?0 192^ 1926 1965
1973 1975 1976 2125 2141 2144 2306 2308 233* 2358 2369
2386 2426 2495 250b 25n 25?3 2535 25*9 254« 255o 2552
257« 2579 2590 2597 2601 261 26l9 26*8 2639 2&4Q 2673
2688 2689 2690 2699 2713 27l7 27l8 27?1 272* 2724 2728
2735 2739 2753 2766 2769 2776 2786 2801 2819 2848 2852
2871 2876 2882 2929 2930 2950 2965 2978 2999 3005 3027
3061 3065 3075 3341 3345 3350 3369 337l 337? 3373 3382
3383 3482 3483 348/ 3708 3710 37l3 37?3 3727 3730 3731
3732 3738 3740 3760 379l 3797 3808 3957 3961 3964 3988
399j 3994 3998 4i53 4l9i 42l6 4217 42*0 423? 4253 4267
4285 429i 4293 4295 4315 43?9 5326 53*6 534* 5345 5368

II-6





ACTIVATION ANALYSIS-ELEMENT DETERMINED

COPFEh (CON i 1NUEU)

538? 5383 539n 5,59b 5399 54n3 5499 5502 55j.n 5579 5619
5697 5703 5725 5750 S77{] 5785 5793 5fl*4 5860 5924 5928

5931 59 3 5 5944 59/7 5 961 5991 5995 60* 3 60 7 6fl08 6009

6016 60 3 7 6 55 606/

DYSPRUblUM

79 115 139 188 ^52 267 143 396 419 43q 6fl4 713 757 B24
920 958 982 9^6 1011 1038 1196 U99 1?26 13?9 1466 1567
1648 1682 170? 1710 1723 1835 194S 19^7 2369 2597 2601
2689 2694 2735 2920 2950 3770 3780 3flii 5746 5992 6074

EKblUM

115 267 439 544 631 824 1055 H95 122* 1344 1478 1655

l7in 19^5 1957 1959 2689 2735 3100 4?14

EUROPJUM

39 79 115 139 226 267 343 433 439 57? 585 588 662 676

705 845 958 9^6 1226 13?9 1466 1682 1710 1835 l897 3.945

1957 1959 2350 2474 2689 2694 2735 28nn 294S 3395 3397
3714 377o 3780 3811 4301 5740 5771 5777 593* 6057 6074

FUUUK|Nt

17 23 29 105 1.41 201 313 382 423 455 479 549 659 704

712 716 760 8?4 655 895 986 1055 1065 1084 1 157 1263
1280 1312 1^42 1514 1639 1649 1764 1778 1793 1813 1823
1961 2126 2433 2498 2550 2584 2623 26*6 2689 2796 2965
2987 3 059 3 069 31ul 3767 3 781 4000 4^0 3 419* 426l 4276
4284 4392 5177 5356 5*4=5 6056 6085

GADOLINIUM

79 i()3 115 139 267 439 688 704 767 824 845 948 1226
1329 1710 178 C

> 194? 1957 1959 2669 27^5 3811 4214 4325

5 3 08 5740 60 43

II-7





ACTIVATION ANALYSIS-ELEMENT DETERMINED

GALLIUM

4 12 66 68 60 84 103 166 167 187 210 ?38 249 252 255
360 361 370 396 41V 443 509 544 606 6?5 662 688 704 70/

726 760 767 79V 805 806 815 834 845 870 879 8<?5 902 920
985 987 1045 1063 1066 1088 1092 1098 1099 1133 H34
1135 1138 1165 llob 1226 1245 1246 12*4 1?7? 1338 1349
1441 1469 147 7 151 U 1548 16o 3 1616 16«9 17 1710 1723
1736 1737 1746 179/ i8i7 1974 l976 2444 2523 2548 2550
2579 2601 *683 2688 2.689 27i7 2?l8 27?]. 2769 2801 2950
3059 33*2 3383 3476 3465 3487 35l4 3730 3791 3797 3961
4310 5345 5365 561V 577l 5785 5787 6(]37

GfcRMANlUM

469 7 06 824 1055 Hl8 1275 1710 1863 ?6 8 9 29 5 4 3476
3481 3799 4253 5344 5365 5430

GULL)

9 13 14 85 10^ 1*4 149 163 165 166 17« 186 187 189 205
215 235 246 32* 374 39o 405 409 419 4?4 462 509 512 523
524 525 544 545 54V 572 601 614 619 6?5 630 631 640 65V
662 674 686 688 70* 706 710 713 714 7?4 754 755 758 761]

767 799 810 826 62V 830 848 858 870 879 887 888 894 94*
943 956 968 97/ V95 V97 1007 1014 10?7 1045 1055 1060
1073 1074 1089 1118 113? 1133 1134 U*5 Il9l 1193 1205
1226 1.233 1241 1*54 1271 127/ 1286 1299 1306 1310 1320
13 3? 1349 1383 140* 141? 1456 l47l 14 7 2 1477 1478 1492
1496 1506 1550 1551 1566 1581 1584 15^5 l6in 1616 1641
1648 1649 1655 167* 1699 1710 1725 17?7 173* 1737 1743
1763 1766 1797 160U 1920 19?6 1929 19?Q 196? 2123 2?96
23Q8 2333 2369 2508 *5n 2523 2548 2580 2614 2639 2641
2668 2689 2f>99 2715 2717 2718 2721 27*6 2769 2776 2801
280^5 2819 *852 2b7i 2387 ?9n4 2923 29*4 2966 2999 3342
3350 336/ 3^82 5666 3385 3418 3467 3514 370$ 3710 3738
3757 3964 4153 4*1/ 4230 4232 424? 42^4 4249 4307 4308
4309 43io 4312 4320 4329 5344 5364 5360 539? 5399 5499
55on 5579 56l9 5/04 57i7 5761 5767 58n8 584« 5858 5931
5940 5942 5949 595y 5977 5981 60Q8 6q77 6050

II-8





ACTIVATION ANALYSIS-EI^MENT DETERMINED

HAFNIUM

9 24 103 166 167 1/6 21? 225 238 252 ?9l 313 325 347
375 419 4^4 54V i?88 614 631 64l 676 6*3 688 704 705 726
760 790 810 8?4 628 879 895 899 920 9*7 987 988 1003
1014 1022 1042 104b 1055 1097 1134 U*5 1173 U85 1193
1226 1236 1381 1410 l47l 1472 1477 1492 1564 1573 1574
1578 1612 1615 1642 1699 l7o9 l7io 17?3 173* 1795 1797
1920 1931 2550 2559 2601 2689 27l7 2735 2766 2852 2950
2979 3811 3996 4214 5369 5500 55i5 551

7

577} 5785 5788
5936

WEUUM

114 158 528 563 721

HUtMIUM

103 115 211 267 343 439 544 662 688 7n4 713 767 1036
1042 1226 1344 1466 1478 1597 1655 1710 183*5 1945 1957
1959 2621 2689 2731? 573?

HYDHOlifcN

206 207 106? 1377 1415 1 7 72 1785 1843 1898 1906 2303
3033 3072 3078 531V

INDIUM

82 141 166 205 210 229 234 ?39 240 24^ ?55 ?72 301 344
419 436 478 509 t>26 544 588 631 637 662 674 676 697 704
705 713 7?4 742 760 799 810 815 870 879 894 924 941 957
964 1006 1014 1045 1055 1118 U33 113* 1135 1166 U68
1202 1209 1226 1243 1247 1263 1275 1349 1443 1472 1477
1478 1548 1564 16U3 1616 1655 1671 1699 l7in 1727 1754
1758 1797 1879 234U 2444 2523 2525 26ni 2614 2640 2683
2688 2689 27l7 2718 2769 2801 2950 2966 3079 3383 3514
3730 3731 3739 3/4U 4214 4253 4286 4328 5336 5343 5345
5619 5703 5785 5670

H-9





ACTIVATION ANALYSIS-ELEMENT DETERMINED

IQDlNfc

23 50 54 55 56 61 62 68 90 117 126 13n 205 ?90 333 379

602 634 638 686 688 697 704 725 76Q 810 824 827 848 851
882 926 962 965 V66 102n 1086 1096 Hfl5 Hin 1122 1143
1153 1208 1230 125Q 1259 1266 1278 1326 1463 147o 1519
1529 1569 1653 1710 1725 1750 1824 1874 1914 1964 2440
2508 2546 2550 2556 2689 2693 2695 27 c!8 2*13 2873 2972
2982 3Q77 3101 3356 3360 3468 3483 3745 380« 3959 4190
4191 4232 4293 4sSlU 539o 5397 5699 5716 57lR 5948 5977
5995 5999 6000 6015 6017 6023 6047 6o^8 6068 6Q85

IRIDIUM

2 9 135 145 221 352 545 588 631 662 676 698 705 727 774
776 810 817 824 90/ 964 1014 1Q55 1095 1176 1193 1214
1226 1260 1344 1425 1566 1581 1693 17-1 V2 1 2296 2515
2644 2689 2844 3467 3473 3530 38l0 39*9 421* 4312 5363
5399 5436 5619 5703 5717 5940

IKON

4 22 78 83 97 102 103 H3 116 138 l4l 1*6 167 174 238
246 252 255 263 291 322 328 352 37l 398 408 419 423 433

47i 482 504 506 509 531 567 588 606 614 637 640 641 652
657 662 665 676 688 692 699 704 705 712 713 716 726 735

741 755 760 78V 79u 806 815 834 879 RQ4 920 942 961 977
987 1005 1042 1045 1063 1089 U18 1123 1134 1138 1165
1166 1184 1190 1193 1226 1251 1254 12*3 1273 1277 1319
1338 1354 1373 1411 1412 I4l9 1434 1438 145* 146o 1466
1469 I47i 1477 1512 154? 1559 1564 1603 1611 1614 1616
163? 1651 1699 1709 17m I7l7 1721 1736 1766 1785 1786
1797 1798 1799 1820 1843 1844 1856 18*0 1889 1897 1898

l9i? 1920 230« 2447 2507 2523 2526 2548 255n 2601 2629
2638 2639 2654 2658 2688 2689 2690 26«4 27l7 2718 2723
2725 2735 2769 2776 2789 28oi 28l9 2846 285? 287Q 2871
2876 2878 2931 2933 2950 2965 2999 3005 3075 3382 3383

34i8 346i 3730 3790 3957 3964 4005 4iQ8 4211 4258 4264
4308 4315 5343 5345 5369 5383 5384 5619 5697 5728 5747
5759 5766 5771 5785 5787 5788 5808 5864 5936 5939 5941
5955 5977 5981 5991 601? 6016 6037

KKYHTUN

1539 1543 1891 2689 3468
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

LANTHANUM

79 103 115 252 395 4n 419 433 439 5qa 511 57? 585 688
704 726 767 896 920 958 977 998 1038 1042 11.34 1226
141? 1419 1438 1466 1473 1540 1549 15^6 1597 1682 1710
1723 1736 1737 1760 1797 1835 1897 1920 1945 1957 1959
2306 2308 2548 25v/ 2638 2639 2689 26<M 2717 2735 2776
2800 2319 2836 2852 288? ?999 3005 3384 3395 3470 3714
3766 3780 4286 4329 573? 5771 5777 57*5 578* 5936 6037
6074

ItAU

141 291 423 1101 1124 n50 1212 1340 14?7 I486 1911
2251 2614 2689 2812 2965 4230 43l9

UTHIUM

82 HO 158 196 219 256 ?61 300 397 45^ 530 728 782 784

84i 949 981 1070 1351 1528 1576 1618 1787 1*01 1857
1906 225l 2385 2543 2755 ?9?7 3059 3i?6 3376 3793 5854
6056

LUTfcTlUM

103 115 224 267 439 588 676 688 704 705 713 767 1014
104? 1226 1344 1710 1335 1945 1959 26?1 2689 2694 2735
3384 3397 3780 4301 5771 5936 596?

MAGNESIUM

54 55 56 87 98 141 205 ?90 32* 38? 44? 455 509 580 581
622 635 638 646 659 707 760 821 845 8*8 850 85l 96l 966
1086 1087 1139 116? 1193 1217 1226 13*4 1400 1409 1460
1611 1616 1649 1708 17m 1785 1893 1912 1975 2306 2*34
2445 2499 2508 252b 2551 26*9 2690 27H7 2871 2945 3075
3383 3388 3461 3483 3724 379Q 3793 39?6 3985 4l93 4198
425* 4272 5383 5384 5743 5759 5924 5977 597* 6q56 6067
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

MANGA'NfcSE

4 5 54 55 56 59 64 68 78 30 81 83 88 07 J.03 130 140 141
149 166 167 1/5 189 205 215 238 246 ?*?2 271 29Q 291 291

301 322 331 351 35/ 419 422 433 442 4^4 502 509 516 531
544 552 561 564 573 581 586 625 635 6*7 64n 641 648 651
652 662 665 686 63b 699 702 704 706 7n9 710 714 717 718

726 735 760 76/ 775 777 789 806 810 813 815 829 830 834
845 848 849 850 662 879 832 893 895 8^6 397 899 902 903

919 920 929 933 934 938 941 942 9*6 9*8 969 977 985 98/
992 995 1045 1046 1068 1073 1086 1Q88 1089 1093 1098
1099 1105 1107 1112 1114 1118 1124 U?9 113* ll4i 1162
1166 1171 1191 1192 1193 1204 1206 12^7 1226 1245 1251
1254 1255 1263 1264 1267 1269 127? 1277 1319 1332 1354
1376 1384 1406 1419 1434 1441 1442 14^3 1456 1460 1466
1471 1477 1487 1492 1495 1510 1513 15*0 l54? 1558 1559
1572 1606 1611 1616 1636 1642 1699 17no 1703 1705 1708
17Q9 1710 1723 1725 1736 1737 l744 17*6 1749 1766 1767
1769 1781 1789 1/95 1800 18q5 lfll3 1817 1819 1825 1828
1832 1833 1840 1657 1897 1965 1975 2l?5 2141 2l57 2306
2337 2369 2426 2481 2495 2498 250? 25n8 2511. 2523 2534
2535 2548 2550 2559 2573 2578 2579 25^7 2601 2685 2688
2689 269o 2699 2707 27l7 27?i 2723 27?5 2733 2735 2739
2751 2753 2766 2769 2795 ?8oi 2804 28?l 2845 2846 2848
2852 2876 2882 2892 293l 2950 2963 29*6 306? 3344 3365
3369 33*2 3383 3470 3483 3710 37i* 3723 3727 3804 3957
3964 3988 4191 4232 4263 4285 4286 42^1 429* 4306 4310
4315 4317 4329 4374 5335 5343 5368 5370 538* 539Q 5500
5501 5510 5571 5591 5619 5697 5713 57?5 572* 5759 5766
5771 5785 5792 5664 5369 59?4 5936 59<»1 5944 5955 5972
5977 5981 5996 6003 6006 6016 6037 6o^5 6067

MbRCUKY

82 103 145 146 166 167 252 302 3l7 46n 504 509 520 533
570 571 614 625 631 636 674 688 689 7H6 717 740 799 824
879 882 894 942 977 1005 1014 1045 1105 1118 H34 1181
1182 1212 1221 1224 1226 1239 1247 12^5 1277 1288 1340
1409 1412 1462 1471 1477 1479 1497 15^3 1568 1603 1699
1710 1737 1746 1797 1825 1894 1920 19*9 2?9* 2308 2403
2430 2447 2508 2548 2563 2565 2572 26*8 2639 2689 2699
2707 27i5 2739 2769 2776 ?8l9 2838 28*2 2999 3084 3360
3376 3774 3789 3791 3308 3957 3989 4i*3 4214 4232 4267
4268 4285 5327 5390 5447 5499 5510 5668 572^ 5728 5771
5785 5792 5808 5860 5944 5977 6003 6 n n8 6037 6061 6080
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

MOLYBUbNUM

66 68 103 116 140 165 166 167 205 2«6 291 3?2 328 398
409 442 504 50b 509 575 641 688 704 7?6 758 760 767 773
799 H04 810 820 870 879 980 1045 1086 Ulfl 1124 1133
1134 1135 1150 1165 H9o 1191 1215 1??0 1234 1254 1275
1291 1340 1412 1442 1456 1471 147? 1477 1484 1515 1592
1616 1699 1709 1710 1715 17?7 1786 17Q7 183? 1844 1907
l9m 19?0 1965 2408 2369 2495 2508 25?3 255n 2638 2639
2689 2699 27l7 2735 2769 2776 28l9 28*6 285? ?87i 2881
2882 3059 3383 348/ 373? 38o8 3964 39*2 423? 4253 4411
5785 5808 6003 6008

NtOUYfllUH

103 115 267 439 688 /o4 767 104? 1226 l7i0 1835 1945
1957 1959 2498 259/ 2689 2735 2999 3o*7 3384 3395 4250

NfcON

528 1891 ?G69

NICKEL

4 5 78 8i 83 103 140 141 149 166 167 1 74 205 ?70 282
287 291 291 322 352 390 419 462 470 47i 482 502 508 509
531 544 614 616 635 041 662 674 688 704 724 755 760 767
789 804 810 815 818 845 879 896 919 9?8 1027 1045 1117
1118 1124 1138 1165 H67 1190 1191 U93 122* 1240 1254
1354 1375 1398 1441 1456 1471 1477 1515 l52* 1559 1614
1616 1699 1703 1709 i7m I7i7 1725 17?7 173? 1785 1832
1965 1973 2369 2495 25oR 25?3 2548 25^0 257R ?60i 26l9
2658 2673 2669 2/23 2724 ?744 2769 29*0 338^ 3418 3661
3957 3964 4272 4308 5345 5368 5386 5448 5500 5619 5759
5788 5955 5981 6037

NIOBIUM

89 i97 353 4*9 697 1102 1137 H?2 l2Q1 1226 1232 1340
1410 1518 1538 1582 l7ln 1911 2499 2502 2611 2689 2690
2830 3560 3793 4411

320-045 0-68— 11
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

Nj TNOUfclM

49 201 346 423 495 497 499 637 696 7q3 7Q4 712 7^,6 760
811 814 84i 1065 1263 1312 1408 14 4 2 1 5 9 9 1 6 7 f] 16 8

1738 1778 1816 1823 1349 1857 1896 18^8 1^39 2l29 2298
2384 25 5 2524 25 5U 2569 2661 3059 3o7Q 3364 3474 3976
3995 4i93 4211 5238 5420 5442 578? 6q56

OSMIUM

221 222 2?4 226 34/ 352 633 1076 1Q95 1119 U34 1226
1340 1431 1492 1502 17m 1797 1920 26*9 2766 4312 5436
5717 5719 5940

OXYUEN

29 38 45 46 49 58 69 74 75 105 1Q8 10° 113 l3l 153 160
199 201 285 391 403 4?3 423 426 455 4©5 497 500 519 549
567 578 591 596 611 623 629 637 638 654 655 659 695 703
712 716 756 762 77U 77l 811 814 839 8*1 843 860 863 867
868 912 913 921 959 977 1023 1055 1060 1065 1067 1071
1075 11.03 1104 U16 H5l 1158 1190 H<?4 1229 1238 1248
1252 1256 1258 1263 1294 1297 1309 1312 131* 1330 1394
1399 1414 1424 143/ 144? 1450 1453 14»3 1491 1509 1522
1530 1532 1589 l?9b 1604 1646 1649 16*8 1675 1686 1704
1713 1721 1730 1739 174? 1773 1778 1798 l8n? 1804 1811
1814 1816 1823 1631 1357 1887 1880 1896 1900 1904 1906
l9i? 1915 1939 195Q 1954 1956 1979 2l?9 2297 2298 2381
24i8 ?453 2498 2504 2505 2506 2507 2518 2526 2540 2542
2543 2549 2550 2^62 2580 2586 259l 25^8 260« 2615 2634
2649 2668 2678 2684 2586 27?6 2734 2749 2764 2772 2774
2798 26R2 2933 294b 2949 2965 2983 3o*3 307" 3073 3077
3085 309q 3355 3357 34bl 3502 3^53 37<l 3718 3721 3722
37?7 3729 3746 3/53 3768 3771 3783 379Q 3797 3810 3965
397n 3 973 39/6 397/ 396l 3 98b 399? 4iQ3 4196 4l97 4198
4209 4211 4226 426U 4277 4386 5238 53?1 532? 5330 5353
5380 5384 5409 5431 D43? 5435 544? 54*0 5451 5452 5708
5752 5768 57b9 57/2 578n 5781 5921 59? 3 5938 6 53 6065
6066 6Q72

PALLAU IUM

28 34 103 166 167 187 262 352 462 525 544 545 588 662
676 705 724 760 776 879 997 1176 1226 1235 l 275 1458
1539 1581 1693 1699 17m 2689 2839 3810 4257 4312 5307
543<s 5619 570 3 571/
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

PHOSPHUKUS

4 2? 35 47 54 56 123 140 161 189 223 ?43 244 246 255

328 3^5 398 414 41V 438 442 443 455 5M 508 509 553 58e

59i 6 38 641 652 676 688 689 699 704 7n5 7 06 714 716 767
829 630 864 86V 871 892 893 894 921 976 954 975 976 977
979 985 1045 1057 1078 1085 1086 me 1124 1134 1165
1166 1177 1190 1193 1198 I2l5 1223 1?37 1?4? 1311 1342
1344 1412 1441 1442 1456 i47l 1477 15?0 1^34 1552 1601
1614 1670 1694 I7u* 1 7 l n 1738 1747 1752 l76? 1766 1767
1778 1780 1797 1815 1813 1832 1870 18^2 189* 1899 1907
1937 1939 1948 1965 2052 2l?9 2148 23 R 4 2386 2474 2498
2508 2523 2550 2633 2638 2657 2660 26*9 270^ 2721 2748
2759 2764 28^ 2849 2852 2871 2931 ?9<i5 2965 2969 2999
3383 3469 3716 3736 3997 4193 4207 4273 438« 5357 5370
5395 5405 540 6 5472 5499 5731 5785 5793 5927 598i 6004
601? 6056 6 63 8086

PLATINUM

9 205 352 509 544 545 5*8 631 662 67ft 705 741 776 817
824 1014 1045 1118 H34 1176 1226 i23 K 1458 I5l2 1566
1649 1693 1710 1797 1920 2639 2717 54^6 5619 5717 5942
5984 6024

P L U ! N I U M

326 336 841 1357 1906 1921 2553 2689 2998

PUTASbJUM

22 35 54 55 56 73 79 103 123 166 1 67 1 89 205 246 259
266 2 90 30 37l 414 419 429 442 493 538 541 553 637 652
662 686 68 6 69V 7U2 704 739 815 845 848 849 879 888 894
903 923 933 934 1U45 1048 1086 1089 11 31 11*5 1190 1193
1226 1263 1311 1344 1354 1395 1419 14*6 1472 1477 1510
1552 1558 1559 159/ 1660 1699 l7o7 1710 1719 1746 1785
1896 1.896 1963 25U8 2523 2550 2673 26*9 2707 2727 2797
2819 2852 2876 2945 2965 2973 2999 3q c 9 3081 3334 3368
3383 3393 3463 3669 3736 3769 3775 379i 3810 399o 4193
4198 42^0 4248 4262 4278 43l5 5370 5 3*4 538* 5422 5500
5571 5619 5697 57U3 5785 5924 5936 5977 6005 6OH 6056
6063 6067

PKASfcUDYMlUM

103 115 439 546 686 704 767 960 1115 1 2?6 1710 1835
1945 1957 1959 1*76 2498 2689 2735 3o*7 332« 3397 4301
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

PKOMEf HJUM

6057

pkoTautjnjum

1439 26 8 9

RADIUM

1439

RHfcNIUM

85 86 1^5 186 205 224 226 362 409 51t 600 677 683 686

713 758 768 810 964 1045 1226 1431 1478 l5n? 1584 1585
1655 1/10 1727 I7b0 1803 2296 2350 24*1 2689 2811 2902
3384 3414 4310 4311 5592 56t9 5703 5719 5857 6054

RHODIUM

344 352 436 631 697 713 824 941 mi4 1055 11.7? 1226
1228 1710 2689 2969 3793 4312

RUBIDIUM

54 55 56 79 93 96 103 138 166 1*7 29q 300 328 460 462
469 477 504 588 614 676 686 705 741 7<>0 810 615 815 824
652 87V 968 999 1U27 1042 1045 1055 1H89 1134 H90 1197
1222 122b 1265 1332 I4i? 1449 1466 1477 i5l? 1597 1699
1710 1727 1737 1/66 1797 1800 1817 19?0 1952 1973 2308
2508 2523 2548 2550 2614 2638 2639 26^9 2?35 2776 2819
2852 267i 2999 3383 3468 3483 3775 4214 4310 5369 5728
5771 5785 5936 5977 5981 6037

RUTHENIUM

205 347 352 356 58tt 676 705 1076 1086 1147 1226 1235
1425 1492 1710 2689 2766 2836 4255 4312 5311 5717 5940
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

SAMARIUM

79 103 115 139 252 207 343 395 4J.9 43.7 439 ^04 572 585
688 704 713 767 806 9?o 948 958 998 1036 10^8 1042 1226
1245 1329 1338 1466 1549 1596 168? 17nn l7m 1723 1737
1785 1835 1897 192U 1945 1957 1959 2308 2597 2638 2639
2664 2689 2694 2/76 28oo 28l9 285? 2999 3395 347o 3714
37b0 3811 4286 5771 5785 5788 5936 6o74

SCANDIUM

39 103 140 227 238 252 257 433 509 52* 572 587 588 604
614 637 640 659 o76 688 704 7 4 705 713 735 767 789 806
810 815 824 834 879 920 942 964 977 9*7 lflll 1042 1045
1055 1134 1165 1196 1226 1245 1251 1?*3 1273 1277 1319
1338 1354 1412 1419 1438 1454 1456 14*6 1469 147i 1472
1477 1492 1493 IS? 4 1564 1596 1649 1699 17 1710 1723
1727 1736 1741 1746 1760 1795 1797 1813 1817 i860 1897
1920 1945 1965 19/0 2283 2296 2306 23*8 2430 2447 2474
2550 2559 2597 2601 2639 2689 2690 2694 27l7 2732 2735
2739 2766 2776 26UU 2819 2852 2888 29*1 295n 2999 3005
3088 3396 3470 395/ 4329 4381 5343 53*9 544* 5500 5591
5728 577i 5785 5/88 5934 5936 5939 5941 601? 6o79

St^tNIUM

103 146 166 16/ 174 284 328 387 407 419 434 504 542 549
562 588 592 60/ 614 625 631 674 676 6*8 705 706 707 709
717 726 753 792 810 824 844 852 879 894 1014 1024 1027
1055 1086 1118 1134 1138 1190 1203 12?6 1300 134Q 1349
1412 1442 1477 156/ 1649 1654 1665 1699 l7Q? 1710 1712
1737 1797 1894 1920 2296 2308 2403 24^5 2503 2508 2548
2550 2638 2639 2644 2676 2689 2699 27(17 2764 2776 2819
285? 2853 2871 2954 2999 3060 34i8 3791 380* 3948 3954
3956 4214 423? 4268 4274 4305 4308 5307 5366 5619 5771
5785 5808 5864 5994 6012 6037

SJUCUN

4 54 56 81 98 102 113 141 285 29l 417 4l9 4?3 452 497
517 518 555 580 591 G12 622 6?3 6?8 637 641 665 695 712
716 810 838 850 651 88l 921 944 961 1017 1190 1193 1263
1297 1414 1460 1535 1558 1559 1590 15^1 l6ll 1642 1686
1709 1710 1721 1740 1785 1798 l8lB 1832 1843 1875 1889
1898 1912 1954 2354 2429 2498 2504 2506 2507 2526 2550
2596 2662 2684 268V 2735 2774 2865 2933 2940 2941 2956
2965 2987 30/5 3355 3461 3753 3790 3976 3997 4005 4193
4198 4198 4205 4258 5383 5384 5416 57?0 5739 5759 5776
5884 6086
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

SRVEK

13 30 31 82 53 103 125 130 1.41 166 16? 193 ?Q5 255 334

344 363 364 365 366 3R6 419 423 436 4*0 509 549 589 60b

614 619 631 635 636 674 686 688 697 704 709 713 738 741

76o 790 798 805 824 832 845 879 894 941 984 1014 1018
1027 1028 1036 1042 1045 1055 1066 1q03 1095 U06 1111
1118 11?3 1124 1129 H3? 1134 H65 ll<6 117? H9q 1193
1226 1247 1275 127/ 1320 1349 1354 137l 1375 1412 1466
147 j 1472 1477 147b 149? l5l2 1525 154? 1567 1584 1614
1615 1655 1672 1699 170? 1710 l7l? 1737 1797 1825 1830
1832 1873 1920 1954 1955 2144 2154 2308 233* 2447 2508

25H 2523 2548 255U 26i? ?6?5 2639 2671 2689 2694 2699
2715 2766 2776 2819 2852 2966 2999 3o59 3374 3383 3394
3418 3487 3736 3/4U 38in 3949 3957 39*8 399P 4i9i 4214
4215 4230 4253 43U3 4308 4328 5307 5344 5369 5394 5438
5579 5619 5703 5726 5728 5785 58o8 58*8 587n 5977 6012
6037 6061

SUUJUM

4 6 7 22 29 35 54 55 56 73 79 102 103 104 107 123 136
141 155 166 167 174 175 189 205 215 ?37 238 246 252 259
274 275 290 300 32b 430 370 37l 382 3*5 398 400 413 414
417 418 419 423 429 432 433 442 450 4*4 455 467 487 48b
489 509 511 521 541 544 553 555 561 564 606 625 635 637
641 652 659 662 686 688 699 702 704 7n6 707 714 730 735
760 767 775 789 blU 812 8?9 830 831 834 842 845 848 849
850 853 879 88/ 88b 894 895 903 9?3 9*3 934 939 942 945
961 966 968 969 97/ 979 992 993 995 1045 1055 1061 1063
1086 1089 1116 1134 H38 1165 1193 1216 1217 1226 1227
1251 1263 1269 1272 1283 1289 1311 1319 133? 1344 1351
1354 1376 1392 1395 1398 1419 1438 1452 1456 1460 1466
1471 1472 1477 1492 1495 1505 1510 1533 l54n 1542 1552
1558 1559 1606 lbl6 1617 1649 1664 1699 1703 1707 1709
I7i0 1715 1725 1736 1737 1746 1751 1766 1780 1785 1800
1813 1819 1857 189/ 1925 1936 1957 1968 1976 1983 2121
2141 2306 2365 2376 242? 2498 2502 2508 2519 2523 2548
2550 2579 2619 2651 2657 2662 2673 26*0 268* 2689 2690
2707 2711 2717 2/35 275l 2759 2766 2775 2797 2801 2819
285? 287i 2882 295,5 ^973 2999 3350 33*5 336* 3369 3383
3470 3483 3706 3/23 3736 3769 3791 3808 3964 399o 4l9l
4193 4198 4201 4216 423l 4248 4258 4?*3 4281 4283 4285
4286 4293 4329 434/ 5326 5343 5370 53*4 5390 5399 5402
5500 5510 5619 5o97 57Q3 5725 5771 57*5 5869 5924 5931
5936 5981 6005 6011 6014 6037 6055 6o*6 606? 6Q63 6067
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

STRONTIUM

22 54 55 56 67 6b 80 103 166 167 2±4 ?36 290 442 459
460 469 483 484 485 588 595 614 631 635 676 688 697 704
705 708 714 72,5 786 8()3 810 815 829 830 856 879 963 968
1014 1045 1086 1068 1089 1134 1150 U7Q ll9n 1226 1277
1281 1332 1334 lo4u 1665 1697 1699 171.0 1727 1737 1766
1797 18(10 1890 1982 2006 25?3 2548 2550 2676 2689 2852
2977 2984 3383 3483 4272 43?9 5500 5619 5755 577i 5785
5951 599i 6002 6016 6037 6055 6064 6o^7

SUUUK

22 37 14q 141 291 42o 437 495 497 588 59i 641 652 659
676 686 699 704 705 706 716 767 892 8<53 897 921 937 977
1045 1057 1085 1124 H77 1193 1215 1218 1237 1354 1378
1455 1456 1471 1477 1479 l5?0 1559 1570 1601 16?1 1649
1709 1711 1720 1/78 1782 1785 181A 1857 l87n 1898 1965
2129 2148 2149 2550 2689 275l 2764 27°4 284Q 2948 2963
3709 3716 3723 3793 4193 4227 4258 42«5 4300 5510 5543
5923 6086

TANTALUM

9 26 51 97 103 145 147 166 167 179 197 265 ?66 291 319
367 371 390 419 5u8 509 544 575 614 6*7 64i 662 688 698
704 729 760 789 799 820 849 87Q 879 8P7 896 9io 955
1002 1045 1102 Ilia 1123 1127 1128 U37 1165 1166 1201
1226 12«>3 1319 1410 1434 1454 147R 14*7 i5l* 1538 l582
1615 1616 1655 1699 1709 1710 1759 18n3 1«17 1829 1840
1966 248Q 2496 250* 2523 2689 2690 2717 283n 3346 3383
3387 4310 4411 550U 5786 5936

TfcCHNfcTlUM

10 11 15 72 697 1220 2673

TtlLENlUM

103 166 167 174 224 270 434 511 588 662 676 688 705 760
792 845 679 694 1116 n?2 1226 1240 1?46 1300 I4l2 1441
1477 1567 lft03 1702 17m 1848 2537 255Q 2640 2&89 3730
3731 4321 5307 5336 56i9 57l6 5730 5 9 «J 8
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

ThRBlUM

79 103 U5 267 439 544 662 688 704 767 1042 1226 1324
1478 3649 165"^ 1/10 1723 1803 1835 1945 1957 1959 2689
2694 3ino 3395 3714 5771 5936

THALLIUM

89 133 141 146 255 363 365 411 4j.9 697 Pl5 A69 883 1172
1212 3603 1710 2006 2525 2643 2689 3793 4221 4310 5619
5984

THORIUM

40 41 42 54 55 56 104 i?o 137 166 25o 289 290 393 395

421 640 641 656 686 7 4 708 79o 808 815 828 879 973
1042 10^5 1090 116t> 1180 1189 1226 1277 1361 137l 1391
!4Q1 1404 1439 1454 1477 1494 149R 15*1 1690 1709 1722
1723 1725 1746 1760 1774 l8l7 184? 1857 l906 2l22 2437
2447 2550 2636 2714 2852 2882 2976 3in5 3483 3958 4198
4203 4302 4391 5323 5328 5735 5771 57^5 578« 579o 5867
5936 6069

THULIUM

115 439 544 58b 662 676 705 713 8ll 1M? 1226 1344 147b
1584 1655 1710 1803 1835 1945 1959 26*9 3714 5308 5936

TIN

141 149 174 205 i?Ub 509 537 575 588 631 676 702 705 790
799 820 645 870 894 941 1042 1045 1U3 ji23 1124 1125
1133 1135 1165 1166 1191 1226 1349 13*5 1564 1709 1710
1856 1663 2144 2296 2430 2523 2601 2640 2654 2689 2694
2717 2769 2950 3383 3730 3731 3793 42*8 432« 5336 5344
5369 5619 5712 5977

TITANIUM

78 83 140 205 291 659 697 760 82l 84i 851 953 1124 1134
1172 1226 1340 1363 1375 1442 1503 1710 1797 1863 1898
l9n 1965 2306 2499 2550 2626 2689 26P9 2965 3355 3560
3793 4189 4211 4286 6065
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

TUNGSTtN

26 65 81 103 140 141 145 165 166 l 67 i 89 205 230 246
2^2 291 304 34/ 37i 409 419 504 508 5*8 549 575 631 637
659 687 688 698 704 714 726 758 7*0 7*7 779 783 799 810
820 824 829 830 64V 670 679 893 920 9^0 1042 1045 1055
1086 1093 1118 1x18 H50 1155 1165 U*9 1?1S 1226 1263
1332 134Q 1363 137 X X 4Q6 1412 l47l 1477 1487 1649 1693
1699 1709 1710 1727 1900 I8l7 1829 184Q l92n 1965 2308
2480 2495 2496 2502 2523 2550 26l4 2638 2639 269o 2717
27i8 2769 2776 2819 285? 2882 2^99 3379 338* 3384 3808
38in 3975 3997 4232 44u 5378 5385 5619 5703 577i 5785

UKAN1UM

14 52 53 1.20 142 143 151 166 167 ?09 ?13 217 233 252
269 288 290 321 326 327 329 332 349 377 393 410 412 419
448 449 461 472 490 492 511 514 530 564 572 588 614 640
641 656 676 b6b 692 704 705 708 7?8 7*7 760 790 8^8 810
819 824 828 841 86b 879 880 909 920 946 952 97l lf) x 9

1025 1042 1059 1076 1079 1090 1109 1122 1124 1134 1180
1169 1190 1212 1226 130? 13?5 1357 13*1 1*71 1389 1404
1428 1429 1439 1442 1468 1477 1478 14°4 149* 1527 1531
1597 1607 1652 1699 1709 17?3 1725 17?7 1797 1817 1857
1865 1901 1906 i960 1973 ?437 2474 255Q 2673 2754 2852
3074 3391 3483 3755 3809 3958 3987 4i<?8 4208 438l 5262
5323 5328 5343 5439 5447 5551 57i* 57*2 5735 5765 5771
5785 5788 5790 586/ 5948 5953 5965 6012 6077

VANADIUM

47 68 80 81 89 10/ 140 165 205 230 257 301 305 4q9 419
468 509 59b 607 635 637 638 641 686 *P7 690 697 702 704
752 758 760 781 79/ bl.O 821 824 849 8*1 883 693 895 941
1001 1086 1088 1093 1097 1145 1150 H72 1226 1254 1263
1289 1298 1313 1317 1319 1340 1442 14*0 l47l 1492 1526
1565 1631 1665 1/09 x 7 x o 17?7 1749 17P8 l9H. 1938 1965
1980 2495 2499 2550 2601 2662 2689 2696 2707 2766 2950
3344 3713 3793 4J.91 4206 4232 427n 4314 54in 5701 5958
5970 5995 6003 6065

XfcNON

141? 1539 1891 2689

320-045 O-68— 12
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

YTTfcHblUM

115 267 439 586 641 676 70b 713 1008 m?l 1042 1055
1226 1344 1709 l/iu 1835 1882 1^45 10^9 2680 2694 2735
2931 31(10 3384 3714 3780 5447 5771 5936 6043

YTTRIUM

103 115 227 26/ 29l 344 631 659 662 6»8 704 760 767 879
1014 1055 1340 13/4 1 4 f) 3 1413 1474 1596 1649 1699 1710
1725 1835 1945 1959 1978 2498 2550 261

4

2657 2689 2735
3100 3997 4214 6079

ZINC

33 34 54 55 56 63 68 78 83 103 116 13« 140 141 166 167
174 205 246 252 253 263 290 291 322 3?8 358 370 37l 416
419 442 454 504 308 509 513 544 584 5*6 588 606 614 622
625 635 637 641 648 652 662 676 686 6*8 699 704 705 706
707 710 714 726 767 789 79Q 799 804 810 815 824 829 830
834 843 870 879 886 894 899 920 941 942 968 977 985 987
1005 1Q42 1045 1063 1068 1069 1086 10P9 1105 1107 1113
1118 1123 1133 1134 1135 1138 1159 U*5 116* ll9o 1193
1210 1211 1215 1223 124n 1244 1254 1?*3 1273 1275 1277
1286 1307 1332 1344 1354 1373 1384 1411 1^1? 1432 1434
1438 1441 1456 1466 1469 1471 1472 1477 1495 1515 1564
1601 1613 1616 1643 1648 1670 1677 1678 1699 1703 1707
1708 1709 1710 1723 1736 1737 1738 1745 1766 1767 1797
1800 1815 1825 1828 1856 1920 1965 2i?4 2?96 2308 2333
2366 2430 2447 2306 2509 2523 2534 2539 2548 2550 2578
2601 2613 2619 2G38 2639 2640 2654 2665 2669 2673 2688
2689 269o 2699 2/1/ 27l8 2721 2739 2766 2769 2776 2801
28l9 2848 2852 267U 287l 2876 2931 29Sq 296S 2999 3059
3061 3075 3382 338,5 34iP 3475 3483 34«5 3487 3708 3723
3730 3731 3732 3740 3957 3961 4153 42^2 4253 4263 4267
4286 4291 4308 4313 4329 53o7 5336 5345 5369 5370 5383
5386 5390 5438 5446 5502 56l9 5697 57n3 572 s

? 5728 5753
5771 5785 5808 5864 3869 5924 5944 5950 5977 598i 5991
5995 6003 6008 6012 6016 6037 6061 6o*7

ZIRCONIUM

9 24 83 103 166 167 176 212 232 398 507 509 588 614 641
676 688 704 705 76/ 815 879 988 1022 1045 in45 H24
1165 1173 1226 1373 138i 1410 1477 14«1 1537 1646 1709
17m 1765 i860 2496 2550 2689 27l7 27^5 296S 3363 3486
4317 5500 5771 5936
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ACTIVATION ANALYSIS-ELEMENT DETERMINED

RARfc tArtTHS

7 l n 2 166 16 7 2 2 7 2 b 8 5 4 4 8 79 895 9 2 5 1 fl 1 5 1016 1045
1047 1187 1?05 1235 1257 13?3 1356 I4n4 1474 1477 1681
1774 1839 2145 232/ 2369 2550 2741 2763 293? 3376 3383
3386 3395 3397 6162 33lQ 4219 432? 53*7 5359 5500 5705
5706 57(17 57/8 58 b* 5873 5961 5963 59*4 6049 6077 6079

LANTHANJ DfcS

1205 12«5
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ACTIVATION ANALYSIS-MATRIX ANALYZED

AIR, ATMOSHHfcKE

184 185 470 56* 966 1004 10 36 1081. l0 R 3 126 6 1543 1569
1874 1924 2553 2693 2981 2998 5397 59*7 6017 6Q58

AKCHAbtUGlCAL SPbgjMfcNS

13 351 533 561 619 1032 1132 1301 13q* 1376 1897 1926
2495 2575 2762 2945 3738 3998 4230 43?8 557^ 5729 5742
5788

AKT

1^04 1825 1834 2589 2694 3988 6031 6 *i

BiOLObiUAUi GtNbRAli INCLUDING VIKUS

35 4/ 59 68 80 123 155 192 214 284 3op 310 317 320 4 25
476 486 54i 59* 594 595 638 65l 709 71

7

811 839 848 894
930 939 965 975 976 999 1056 1086 108P 1100 1105" 1120
1125 1190 1195 1196 1224 1241 1?8P U?Q6 130« 1317 1370
1389 14 36 l43 y 1461 15 6 1534 1567 15? 7 l62 K 1644 1660
1665 1668 1.669 1687 l7o? l7o3 1704 1705 1706 1762 1769
1781 1806 1873 189* 1894 1895 1899 19*3 1970 1977 1982
2124 2126 2^22 2«26 2445 252Q 2554 25*3 25/1 2584 2585
2603 2642 2657 2673 2707 27i8 2738 27^9 2791 2792 2793
2946 2964 2969 2971 2985 2998 3060 3()78 308* 3360 3468
3469 3482 3503 35 0/ 3 5 R 3 7 28 3769 3 9 c 5 3 Q 8 o 4002 4004
4194 4207 4221 4261 4267 4274 43l5 4376 4377 5358 5596
5626 5699 5760 5774 5785 579Q 5808 58*7 584« 5874 5926
5945 5947 5979 598U 598? 5983 5985 59^6 5967 ^988 5993
5994 5995 5997 5996 6014 6016 6024 60 1 7 605

1

BIOLOGICAL, ^LOOU

i3 34 62 63 64 60 123 138 237 263 3U8 326 335 383 405
476 48b 489 533 54* 560 570 648 657 710 730 845 862 88*
929 938 962 993 1020 1041 1086 10P9 1141 1143 1206 1211
1241 1242 1276 1305 1384 1412 1421 1436 146^ i47o 1702
1707 1708 1712 1/48 1750 1766 1767 1854 185* 1948 1975
196? 2123 2365 2503 *508 2535 2551 25*3 2680 269Q 2695
2696 2733 2871 3061 3358 3503 3669 37^7 3769 3808 3955
3956 3959 4314 5386 5502 5755 5770 597? 5981 6001 6002
60Q8 6 067

III-l



.

i



ACTIVATION ANALYSIS-MATRIX ANALYZED

BJOL'OtiiCALi UKINE

50 214 476 483 484 487 673 702 866 88n 894 943 962 1221

1241 1421 1702 1712 1858 1948 1964 ?i?2 2534 2535 2551

2558 2689 2821 35U3 538? 5755 5953 5972 6001

BlOUOUICAUi OTHfcR FUUJUb

178 208 385 43.8 450 476 560 772 788 9*2 1141 1206 1287

1392 1421 1645 1712 1747 1751 1824 1948 2125 2440 2535
2558 2733 2977 3503 37lo 3957 5416 5472 5929 5972 6005

6009 6052 6055 6064

BiOLOlilCALi SUFT TjSSUfc* INCLUDES HAlKi NAILSi ANU HOUFS

33 34 48 123 124 138 144 154 178 198 ?Q8 254 259 263

308 310 317 328 333 335 374 414 442 4*1 483 484 504 512

513 533 535 54* 550 652 667 702 705 7"6 709 710 717 725

819 844 848 852 883 91 1 944 1001 10*1 1078 1086 1088

1097 1100 1134 11/2 1206 1225 1233 12^0 1271 1276 1278

1310 1311 1326 1392 1400 1411 1412 14?1 143<5 1442 1452

155? 1563 1650 1692 1702 1712 1748 17^2 1797 1858 1873

1893 1914 1920 1925 1937 2121 2308 24H3 2434 2455 2503

2539 2546 2548 2551 257? 2588 2*38 2639 2699 2719 2730

2756 2776 2786 2/89 2797 28l9 2853 2871 2881 2938 2942

2943 2999 3062 3098 3334 3388 3468 3503 3736 3745 3949

3956 3982 4190 4227 423? 4240 4281 4?P3 4374 5366 5386

5390 5393 5394 5435 5701 5727 5851 5869 5927 5944 5976

5977 5999 6006 6007 6011 6012 6013 6qi5 6063 6o69

BiOLOlilCALi PUNE, TEfcTH

79 136 194 308 378 413 485 512 521 67 s
? 709 714 741 829

830 856 968 inb6 1100 1170 1.332 1436 1 439 1446 1457

1512 1697 175? 1780 1800 1873 1980 19°2 256*5 2573 2629

2633 2685 3503 35U6 3725 3726 3958 3<JP2 4319 6003 6004

BJOLOlilLALi FJSh

164 165 409 75/ 758 1109 1172 1?57 1395 1778 2668 2973

5746 6023

BiOLOUICAli SMELL F 1SH

164 165 409 7?3 108/ 1094 1257 1277 1*95 1401 1457 1781

5726

III-2
320-045 0-68— 13
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ACTIVATION ANALYSIS-MATRIX ANALYZED

BIOLOGICAL, StAWEED

164 165 409 Bin 1109 1727 2546 2732

BIOLOGICAL* LtAVfcb, NEEDLE^

67 310 636 702 709 74Q Q53 1006 1230 1234 1436 1930

2501 2773 2892 3391 3509 379l 4269 5370 593^

BJOLOGICAL, WOOD

333 1100 1114

BlOLOGjCALi OTHER BOTaNJCaL

62 63 65 66 160 31/ 454 459 520 533 553 571 636 7^2 709

723 740 773 80« 810 811 866 880 933 9^4 1087 1108 1230

1274 1361 1484 1/48 1749 1782 18Q5 1873 l97n I97i 2347

2736 2876 2892 2929 3092 3341 3391 35n8 3713 3714 3747

3791 3982 3991 4320 5327 5445 5571 5755 5924 5925 5978

5990 5991 6080

CELLULOSE • TfcXTILES

317 333 402 573 71/ 1007 1057 1073 10*7 1110 1114 1239
1472 1478 1583 1584 1888 2481 2493 2655 2803 5872

CEMENT

1917 2323 2934

CHROMATOGRAPHY AND ION EXCHANGE - PAPEH, RESIN&i REAGFNTSi ETC,

511 1664 2141 4406 5407 5930

CLAYS

289 433 518 1385 1495 3370

COAL

57 113 477 612 1067 1414 1646 1798 I8 fi 9 189* 2504 2507

2622 2933 2^41 307b 4803 5621

III-5
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ACTIVATION ANALYSIS-MATRIX ANALYZED

CURRQ^lUN PRflUUcTb

97 482 4327

DbTbRUblNTS

309

DRUGS

90 573 8m 107/ 1203 1205 1314 1746 2*88 26*6 2739 2 8 1>

4329 5751 5756

DUSTS

1036 1569 1606 1962

FUOD

339 476 588 676 699 702 705 707 7n9 9^5 963 102« 1057

1096 1788 1890 1913 198? 2563 2569 26«9 2701 2736 2838

3092 3505 4323 5951 5984 5996 6024

FURbN&lU* UENtRAl

112 134 444 520 551 706 763 1031 1056 1149 1 290 1689

2517 2603 2605 2607 2647 2673 2765 29 c 8 295<> 3486 3968

4006 5401 5710 6018 b02n 6021 6027 6o?8 603" 6042

FURbN5>HJ# HA!* AND FINGbHNAJLS

134 198 520 565 584 593 625 702 706 8H2 970 1422 1734
1736 1737 1928 2143 2517 2548 2570 26*7 2765 2926 2958
3486 3708 4380 5358 58b9 601.9 6037 60^8 6039 6o4o 6041

FURbNSlC, POlbUNS

706 2517 2605 2607 2/65 3486 5401

FORbNblCi GUMROWUbR RbSiUUb

183 1034 j.442 1732 2145 2464 2517 26n^ 2607 2765 2782
2790 2791 2792 2793 3065 3486 3504 54ni 575" 6034 6035
6036

III-4





ACTIVATION ANALYSIS-MATRIX ANALYZED

FORENSIC, TRAUfc J UENT 1 f- J CAT J ON

1035 1635 1715 1736 2144 2517 26Q5 2607 2645 2647 2648
2765 2782 2790 2791 279? 2793 2931 34*6 3504 4263 4286
4329 5401 5543 6026 6029 6032 6U33 60^5 604R

GLASS

274 275 407 1117 1472 5566 5919 5933 *968 6033

INORGANIC COMPOUNDS (GENERAL)

79 82 13Q 196 200 205 313 437 438 499 5!)4 5j9 63l 659
67o 702 712 824 825 845 986 1014 ao28 1067 1072 1U2
1116 1129 1202 1228 1248 1351 1404 14^7 l5m 1528 1711
1713 1720 1725 1774 1899 1939 1968 2o^2 2498 2543 2546
2845 2922 2989 4214 5499

IN-STKfcAM ANALYSIS

169 206 207 219 445 632 791 1055 1302 2006 ?4lo 3753
4392 5578 5581 5748 S764

ISOTOPJQ ANal^iS

53 100 HO 114 137 160 233 256 26l 28* 321 3^2 347 421
448 449 517 530 737 770 782 784 841 926 1012 1019 1023
1059 1062 1070 1079 n 01 1357 i3 6? 1377 l4l5 14l6 l4 27
1442 1457 1532 1576 1668 1678 1704 1706 172* 1811 1857
1865 1872 1906 1914 1921 2303 2473 25<*0 2543 2546 2618
2627 2634 2687 2695 2727 2731 2737 27 c54 3074 3081 3102
3711 3959 3965 4208 5295 5435 5449 6043 6073

LIQUID^, bXcLUDINU WATbK A NU SEa WaTEK

279 573 1107 1351 1361 i374 1442 1879 1*82 ?5ll 3374
3379 3393

METALS AND ALlOYS (GENbKAL>

3 80 241 264 279 346 4ofi 426 453 500 «?9l 63l 655 7q3
704 707 712 755 750 805 806 819 8?i 824 921 1030 1060
1067 1088 1093 11U3 1113 1124 1190 H 03 1321 136i 1438
1441 146Q 1522 16U4 1739 1849 248fi 25^0 2562 2662 2678
2686 2802 2922 2936 2949 2970 2978 3f|7o 309n 3502 3746
3768 3977 4196 419/ 4211 421.5 5426 5772 593? 5968

III-5
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ACTIVATION ANALYSIS-MATRIX ANALYZED

MfcTfcQKlTljS AMU TfcKTjTtS

9 26 39 4H 41 42 84 65 86 96 142 143 1 45 14* 158 186
187 199 2fl9 212 217 226 268 269 43 411 412 434 436 439
469 470 490 49o 528 529 548 563 587 616 683 698 721 736
768 776 778 77* 817 964 988 100? 1010 1012 1017 1D22
1076 lini 1117 1122 1145 1155 1168 H*9 1172 U 7 3 1174
1176 1187 1209 1210 1212 121.4 1222 12^1 1275 1297 1307
1323 1356 1381 1386 1431 1433 i486 1493 1«94 1498 1502
1566 1571 1634 1693 l7i8 I7l9 1793 I81 3 l954 1959 2296
2338 2474 2^06 25U9 2641 2735 2774 29<>1 3352 3467 3476
3774 4253 4268 4*9U 5262 5307 5343 53*5 544« 559i 5716
5717 5718 57l9 5720 5721 5759 5775 58*4 594« 5958 6050

MJNfcRALS

10 11 15 72 73 96 98 104 120 121 122 1 51 171 189 222
224 225 239 2*0 24V 250 354 360 366 3 P 393 397 429 461
469 47H 486 522 548 562 683 695 735 7*9 742 750 783 841
924 941 1015 1016 1081 1082 1083 1092 1094 1107 HQ9
1137 1178 1213 1210 1280 1293 1294 13 C 6 1381 13^3 1403
1427 1431 1432 1433 1435 1454 1457 1458 1460 1466 1474
1480 1495 1513 1518 1527 1528 1538 15*9 1550 15*6 1652
1678 1817 1859 1863 1885 l9o6 l952 1970 l978 2316 2354
2431 2526 2636 2644 2669 2684 2688 269Q 2720 2747 3366
3367 3375 3386 338/ 3395 34i4 3460 35ni 374n 3766 4282
5320 5325 5343 5350 5406 5592 57q5 5706 5707 5767 5852
5934 5949 59oi 5962 5963 5965 6074

OWfcS

14 120 147 169 170 172 ?10 213 249 26^ 266 ?89 291 301
329 349 38O 445 479 546 554 562 612 616 621 630 665 677
695 717 726 766 6j.9 855 9o8 97l 978 9*4 1011 1Q25 1047
1081 1082 1083 11U2 1111 1137 1150 U*2 1190 H95 1196
1280 1334 1340 1356 1374 1413 1435 14^8 1521 1527 1550
1551 1553 1554 1551? 1556 1581 l6ll 1623 1651 167i 1677
1857 1859 1886 1906 1955 1961 1978 22*3 234* 2350 2444
2499 2688 2690 2747 2801 2888 2904 2940 2965 2966 3063
3076 3105 3342 3362 337l 3372 3373 3374 3376 3379 3385
3395 3<t60 3462 3464 3473 3501 3739 37*0 3803 3948 3976
4005 4214 430'7 43l)V 4311 5323 5356 5428 5551 558l 5761
5767 5950 6054

III-6
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ACTIVATION ANALYSIS-MATRIX ANALYZED

OHGANiC COMPOUNDS

80 192 205 323 403 498 519 591 696 7 ? 709 711 827 839

663 871 895 921 92d 936 1042 1045 1071 1072 1084 109 6

1103 1112 1116 1136 H39 121.8 1238 12*9 1?88 1437 1455
1456 14^2 1472 14/6 1479 1491 15Q9 151 q i5l9 1529 1534
1539 1595 I6i7 1055 1670 1694 1728 17*3 1744 1745 1819
187P 1896 1902 2379 2433 25l9 2524 2543 256? 2661 2794
2921 3033 3364 3365 346? 3505 37o9 3716 3723 3729 3778
3954 3986 4205 4^ib 5326 54?0 6085

OKGANUMfcTALLIU COMPOUND^

2519 2543 3075 5357

PARTlUlbS

43 735 916 1036 1326 1439 14&0 1606 1902 2979

PfcSTIUlDES

702 1056 2790 350? 3791 5975

PfcTROLbUM AND UEWIVAUVfcS

80 89 107 567 /02 797 1088 n72 1254 j443 1^35 1565

1572 1601 1738 1/89 I8i5 1896 1899 23"<7 245? 2518 26l9
2651 2705 2740 302/ 3028 3365 3505 37*2 427n 4285 5383

5510 5923 5970

PHOTOliKAPHlC MUM AND MATfcK|Al

334 738 3394

PUASTiCS

21 37 105 605 702 860 942 977 1065 10*8 1097 1492 1514
1519 1764 1831 2516 2657 2689 27ll 27*6 3781 3973 4209

PKOCEaS CONTRUL

1586 1590 2666 596*

PKOTEiN

134 709 1342 2129 5395 5405 600U 6001 6068
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ACTIVATION ANALYSIS-MATRIX ANALYZED

QUANT <£

205 302 623 689 /99 888 927 1065 1495 1505 1610 1655
2717 2728 3369 3/59 5353 54Q2 5865 6o*2

HtACTUK MATfcPJAlS

234 349 419 70b 71/ 726 735 974 1042 1171 1192 1204
1357 1902 5765

RfcAGfciNTS

300 1069 m7^ 1135 1136 1265 1636 186? 2518 27i7 5335

RbFRAtTURIbS AND UfcRAMltb

1540 2664 346b 607/

RUCKS

9 10 11 26 96 98 120 199 204 212 24U 757 269 285 301
361 362 363 365 66/ 455 461 462 470 478 522 523 524 525
526 538 548 555 572 575 58() 587 595 6no 616 656 669 695
724 728 739 742 746 750 779 810 819 8?0 841 909 922 941
949 953 969 984 999 1002 1007 102? l0?5 1047 1076 1080
1081 1082 1083 1094 1107 1109 1121 H?5 1128 H45 1169
1180 1182 1185 1201 1209 1210 1213 1??9 1293 1294 1297
1340 1356 1374 1383 1385 1393 1416 1419 1431 1432 1433
1445 1449 1454 14/4 l48n 1495 l5l8 1531 1537 1538 1550
1558 1559 1571 1585 1596 1615 1678 16^3 1711 1718 1727
1812 1817 1835 165/ 1885 1887 1899 1902 l9ll 1930 1953
i960 197Q 2146 2283 234fl 2348 2354 24^7 2447 2453 2603
2636 264i 2669 2684 2694 27n5 2720 27M 273*S 2747 2750
2763 2839 2902 2965 2966 2991 3079 3o*l 3088 3089 3366
3367 3368 3371 338/ 3395 341_4 3461 3462 347n 348j, 3501
3560 3774 3780 3/9o 3803 3961 3987 4i92 419^ 4242 4262
4278 4?9 4305 4380 532? 53?8 5406 54?8 543* 5439 5449
5501 5713 5729 5/31 5739 5743 5747 5767 585? 5867 5884
5934 5936 5939 59^9 U96n 6079

SfcDjMfcMSi MAKlNb

9 204 212 470 471 477 6 1. 6 810 819 961 964 1002 1Q94
1128 1385 1727 1970 5771 5776

III-8





ACTIVATION ANALYSIS-MATRIX ANALYZED

SfcM J-CUNDUCTO* MATbKIALb

149 216 4^7 473 509 544 583 702 707 7*5 838 888 892 894
1063 1118 1133 113? 1253 1286 1354 1478 1441 1823 1855
186? 19D7 1930 2523 335n 3485 35i4 3993 3995 4i53 4321
5399 5437 5703 5926 5931 6053

SUILS « rt^TlLlZbHS

67 08 175 329 454 616 8 4 81.0 846 9U4 9D5 991 mil 1131
1195 1196 1361 1419 1515 1642 l78? 17°4 1874 1896 1899
1970 25^2 2553 259U 2603 27(i5 3005 3qQ1 3093 3345 5697
5990

SPACE APPLICATIONS, LUNAK

253 545 658 996 1U03 1Q52 1284 1721 i78^ I9i2 2364 2684
3461 4198 4289 5261 5384 5*40

STABLfc TRACERS

1048 17V9 5966 596/ 599? 6010 6U58

STEfcL AND CASl IPUNS

87 88 118 119 223 3 4 3n5 351 3^3 356 357 4i7 428 552
58i 620 6?o 687 690 717 718 810 893 903 915 940 99Q
1026 1085 1093 109/ no? n?4 l?01 l?n4 1274 1363 1367
1394 1426 1434 1453 1468 1473 152? 153 7 1541 1589 1590
1598 1642 17H 171/ I74n 1760 1773 17*6 1&21 1837 1844
1875 1930 1^11 1950 l95l 1956 24l8 24?9 2507 ?526 2537
254? ?5Bo 2^96 2611 26i5 2649 265? 2678 2764 2795 2 fl 46
2^83 3357 3466 356u o746 3750 3981 39°7 4413 5238 5378
5380 5389 540* 5450 5451 5452 5708 57*6 608*

SURFACb ANALYSIS

29 423 1915 2562 2948 3o7() 3992 4000 ^543 6n66

THIN J- JLMS

508 654 in60 115b i3do 1496 1899 ?658 3064 3126 3973
399?
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ACTIVATION ANALYSIS-MATRIX ANALYZED

WATfcR

54 55 5* 125 126 2U6 207 250 290 300 ^33 68* 735 843
853 868 937 95V 981 1008 1021 1027 10*2 107P 1109 1129
1135 1181 1190 121/ 1237 1255 1266 1294 1351 136i 1435
1497 1528 153? 1/25 1758 1814 1857 1874 1906 1973 1979
2157 2540 2543 2^51 2656 2665 2666 2673 2689 2693 27l7
2800 2852 2873 293U 3084 3483 3808 39*2 396? 3969 4258
427? 4302 441? 5/4y 5358 591.9 5920 6oi6

WATfctti SEA

164 235 236 4?2 475 477 492 586 614 7?3 610 1125 1127
1266 1345 1385 1402 1457 1688 1727 1874 1^06 194b 2157

25n 2673 2693 2/90 279} 2792 2793 28^8 2984 396o 3969
4219 4244 4255 4291 438l 5359 5387 5397 5777 5873

WfcLL L,0li61NG

695 78Q 786 1061 1430 1554 1555 1559 1680 1*83 1&84
1685 3686 177? 1822 1843 3462 4?5? 55^2 5554 5555 5577

LITHIUM AND ITS ALLOYS ANu LUMPuUNDS

467 869 1351 1568 2369 ?726 3986

AMMQNJUM COMPOUNDS ANU ALKALI MbTALS ANU TH&IK ALLOYS AND

UQMPOUNUS UXCUUUING LITHIUM)

93 131 133 460 635 708 729 852 869 ll?3 119n 1197 1281
1292 1330 1424 1514 156() 1761 1801 1816 l9on 2596 2598
2726 2734 2758 2804 3085 3393 4209 43*6 5341 5410 5422
6044

BfcRYLUUM AND JTS ALLUYb A NU COMPOUNDS

45 46 49 58 69 74 105 106 109 291 314 391 472 578 596
623 637 640 789 814 849 850 983 1043 1081 in83 1104
1177 1189 1191 1226 1235 1263 l3l8 1347 1351 136l 1429
144? 15?8 1637 1710 1730 1741 1816 18*1 l87l 1904 2505
2549 2777 3073 3/27 3976 5593

MAGNESIUM AND ITS ALLOYS ANU UOMPUUNDS

22 300 63^ 899 H9y 1231 1274 1351 1398 1483 1801 2798
3357 3488 3981 4201 5941

111-10
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ACTIVATION ANALYSIS-MATRIX ANALYZED

CALCIUM, STRONTIUM aNU BARJUM AND THEJR ALLOYS AMU COMPOUNDS

635 1188 1466 1725 17 2b 1916 1872 25n 3396 4276 5353

BORON AND ITS ALLOYS ANU COMPOUNDS

1136 1816 336^ *260

ALUMINUM

4 6 7 80 102 11)3 101 166 167 252 3(11) "317 3<*° 358 371
398 416 41 7 432 *31 t> 3 3 544 578 662 6*8 708 726 735 767

78l 790 806 812 814 815 821 834 851 8*6 879 88n 88l 883
895 920 979 98* 11)42 1086 1097 1098 in9<? 12?6 1245 1264
1273 1325 1338 1,539 1398 14Q6 1^20 1442 1469 1473 1526
1564 I59i 1598 ibid 1632 1700 l7l0 1723 1795 1804 1856
1901 1929 i960 1974 2358 2550 2559 2579 2597 2601 2628
2654 2683 27b9 295>(j 3059 3382 3396 37?l 372? 3724 3771
3791 3797 3992 4*03 4?9R 5369 54o9 54?2 5729 5863 5865
5919 5921 5922 O024

ALUMINUM ALLOYS AND COMROUNUS

78 83 I6i 234 238 384 400 451 533 806 823 853 864 899

987 989 1093 1 n 9 9 1140 1167 1190 122o 1274 1 725 2865
2927 2956 3487 4211 5353

TITaNJUM aNq US ALLOYS AND COMROUNdS

51 75 81 291 319 1067 3357 3783 3799 7981 5431 578i
6065

ZIRCONIUM AND ITS ALLOYS A Nu COMPOUNDS

24 176 231 252 287 29l 319 325 375 494 641 726 760 762
814 821 851 87V d 9 i? 099 967 1003 1065 1067 1097 1190
1236 1309 1377 1410 144? 1471 1537 1573 1574 1578 1612
1642 1646 1699 l/i)9 1765 1931 2381 25 K 297° 37?l 3996
4000 5177 5515 551/ 5938

HAFNIUM A ND IIS ALLOYS ANy COMPOUNDS

176 232 507 13/5 1481 1537 1765 2381 S938
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ACTIVATION ANALYSIS-MATRIX ANALYZED

NJOBIUM AND ITS ALLOYS aNd COMPOUNDS

51 105 265 266 319 641 896 910 U02 H65 14*7 i7(}9 i759
1829 1840 1966 1984 250? 3059 3346 57*1 578? 5786

Tantalum a nd its alloys and compounds

51 91? 1045 1102 1165 1?32 1442 2502

CHROMIUM, V A NiADlUM AND MANGANtSb AND 1 H£ I H ALLOYS AND
COMPOUNDS

130 585 1289 1333 1501 1570 2«73 5385 6n65

MULYBUfcNUM AMU ITS ALLOYS AND COMPOUNDS

205 331 1760 j.803 2381 399(1 5321 5938 6071

TUNOSTbN AND JTS ALLOYS AND COMPOUNDS

116 205 2^2 955 980 1045 12?7 1283 13*0 159? 1597 1842
2381 3775 3810 399u 4231. 5444 573? 574Q 593* 6o7i

IKON AND ITS ALLOYS AND COMPUUNUS (fcXCLUUINU STfcfcLS AND

CAST JKONS)

4 5 8 118 119 130 140 166 167 179 2^1 319 4nl 443 452
49n 502 516 537 544 578 662 688 744 7*7 851 879 896 906
1045 1067 1125 1150 1219 12?6 1?67 1?98 1313 1339 1344
1375 1442 1621 l'/70 1875 1910 1938 19*5 235* 2644 2658
2744 3785 3975 4189 432? 5336 5349 5430 572* 5954

COBALT AND ITS ALLOYS aNu COMPOUNDS

130 545 823 1156 1167 1828

NJcKfcL AND ITa ALLOYS AND COMPOUNDS

28 544 635 662 852 8y? 1009 H24 1167 1262 1442 1613
1827 2658 3976 5/12

COPPE* AND ITS ALLOYS AND COtfPOUNuS

130 153 384 589 754 85l 956 995 1004 i 67 11 9n 12«?9

1375 1378 1477 1728 1763 1896 2537 25*0 2887 3418 4277
4308 5403 5415

111-12
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ACTIVATION ANALYSIS-MATRIX ANALYZED

ZINC ANU ITS ALLOYS AND COMPOUNDS

31 32 44 n7 141 ltto 20? 229 272 36U *84 60* 635 798
832 957 innn IClti 1398 1633 1689 1763 2358 ?525 2683
2723 2724 2?25 279b 3u84 3994 4303 5447 592? 5955

gallium, jn di um and thallium a nd their alloys and compounds

141 229 622 825 86/ 894 957 10Q5 1 0^5 1068 1159 1190
1648 1675 2358 2/21 373() 3731 42l7 43?i 5500 5703 5753
5928 6C24

CADMIUM AND I T S ALLOYS AND COMPOUNDS

30 31 141 832 1331 1525 1936 2625

S{LVfcH# GOLD AND MEKCUWY A Ny THEIR ALLOYS AND CUMPOUNDS

105 130 211 344 544 589 662 774 997 tn95 1106 mi 1132
1599 164i 1787 5704

PLATINUM AND ITS ALLOYS AND CUMPOUNDS

2 135 205 221 262 364 451 601 727 774 792 9o7 1146 1147
1183 II84 1344 2644 3473 3810 5940

RHENIUM, HUTHfcNlUM, OSMIUM, RHOdIUM, IRIDIUM AND PALLADIUM
AND THEIR ALLOYS AND COMPOUNDS

135 221 344 774 Hi9 1260 1425 1539 2*15 2644 2671 3530
5311 5363 5364 566a

CARBON, GRAPHiTE, DIAMOND

115 139 163 241 291 468 607 752 819 848 945 946 992 994
1090 1161 1201 1269 1319 14o8 1478 1618 1653 1725 1760
1787 1818 1839 186U 2306 27l7 2772 28*5 3474 3995 5863
5919 6071

111-13
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ACTIVATION ANALYSIS-MATRIX ANALYZED

SJU'JCUN AND ITS ALLOYS AND COMPOUNDS (bXCLUUlNO QUA«TZ)

12 105 149 161 193 244 ?45 ?46 255 279 3l9 322 371 379
390 473 491 50V 544 602 606 623 662 8n3 805 818 83l 853
864 869 870 881 88/ 688 892 894 913 9?2 1013 109l 1118
1121 11^2 1151 1153 H66 1194 1207 I2n8 1223 12 7 2 1304
1438 1441 1546 i54/ 3,561 1587 1588 1616 174? 1760 1820
1831. 1655 1899 190/ 1930 1974 2358 2376 238a 2523 2578
2712 2717 2923 3361 3383 3384 35l4 4??4 4347 5353 5399
5429 5619 5787 5 7 93 5931 6053 607?

GkRMANlUM AND ITS ALLOYS aNU COMPOUNDS

248 370 465 474 501 544 662 689 818 892 104* U56 1243
1244 1291 1442 1546 1679 1662 1907 2l*4 243n 2497 2578
2712 2717 3485 3/32 3993 4321 5330 57*2 5769 6q53 6072

TIN AND ITS ALLOYS aNu OOmPUUNDS

1^1 319 1018 1V76 2358 4298

LfcAU AND I^S AULOYS ANU COMPOUNDS

t 105 130 141 249 384 424 608 623 692 775 798 886 950
1064 10^6 1074 1500 1533 1598 1763 183fl 1841 1856 1901
1^30 2154 2643 2654 27i5 2/l7 3396 37*8 38Q4 5344 5345

5381 5398

PHOSPHORUS AMU PHUSPHATfcS

174 902 919 936 954 1344 2680 2721 4l<>l 4293 5438

AWSfcNIC AND ANTIMONY ANU THfcJK ALLOYS ANU COMPOUNDS

270 544 662 852 985 1441 1570 1754 26<0 2 7 13 2721 2878
4321 5787 5928

BISMUTH AND IIS ALLOYS ANu COMPOUNDS

215 544 608 662 777 798 894 1320 144i 154? 1672 1760
1763 1969 2610 2612 2613 28l2 3396

SUL^UK

148 387 431 60/ 753 1654 1862
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ACTIVATION ANALYSIS-MATRIX ANALYZED

SfcU&NlUM AND TbLLURJUM AND THblR ALLOYS AND COMPOUNDS

330 544 662 674 65b 894 1215 12*0 124* 1247 1300 1373
1520 1603 1628 1 72t> 1760 1848 2775 2813 4254 4299 4300
5730

RARb fcAKTHS A i\D TrlblR ALLOYS AND COMPOUNDS (JNCLODINU SC * Y >

115 188 225 22/ 22b doQ 267 343 395 396 544 604 662 948
958 960 1008 mil 1015 1016 1021 1115 1195 1196 1199
1324 1329 1344 1403 141? 1648 172? 18n2 l8o* 1882 1957
1985 24Po 2496 2621 292o 2932 3100 3jQ7 377n 3810 4226
4250 4322 4325 5308 !?347 5778 5964

HALOGfcNb

243 923 1725 2982

NOBLE OASbS

1004 1539 1543 43 01

URANIUM, THORJUM AND PLOTUNiUM aNU THblK ALLOYS AND COMPOUNDS

52 105 151 233 252 327 346 737 771 &i* *?.? 824 952 973
998 1019 1038 1059 1079 1109 1256 l3i« 1357 1391 1428
1442 1607 1614 1653 1681 1682 1725 17^0 l8n3 1832 1833
1857 1865 1921 2441 2480 2406 2714 27^1 275? 2753 2754
2836 2844 2«70 288* 3074 3661 38ll 38*1 3964 4208 4249
4391 5368 5728 5735 5765 5863 6056 6q^7

fjssion prodults

326 634 15^3 4347 6057

HI-15
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APPENDIX IV
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Reactor - thermal neutron (n,y) IV-
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ACTIVATION ANALYSIS-TECHNIQUE USED

RfcACTUk - THf-KMAL NfcUIKUN (N,Y)

H rJ 6 7 9 10 11 12 13 14 15 21 22 2* 26 2* 30 31 32
3 3 34 35 3 9 40 41 42 43 44 4 7 48 50 51 5 4 5* 56 57 59
61 62 63 64 65 6o 67 68 69 73 74 78 70 8Q 81 H3 84 85
86 R8 89 90 93 9o 97 100 101 10? 103 104 107 1.15 H6
117 120 121 122 123 124 1?6 133 134 \J6 137 138 i39 140
141 1.42 143 144 145 146 147 148 149 1 «H 154 158 161 162
163 16« 165 166 16/ 171 172 174 176 i?8 179 l8n 183 186
187 J.93 194 19/ 196 200 208 209 210 ?11 212 214 215 216
217 221 2?2 223 225 226 231 232 234 ?^5 236 237 238 239
240 24 2 243 244 2 45 246 248 249 25 U 2*4 255 26i 2^2 263
264 265 266 2*/ 268 269 270 279 284 2*6 287 288 289 290

29l 30 C 3n2 304 305 310 317 319 321 3?? 323 325 326 32b
329 330 331 33'^ 334 347 349 351 352 353 354 356 357 358
360 3*1 362 363 364 366 367 370 371 375 376 378 379 386
387 390 393 3°5 396 397 398 400 405 4n7 408 409 410 411
412 41.4 416 416 419 421 422 424 428 4 6 9 431 432 433 434
436 437 436 439 442 444 448 449 450 4*1 452 454 459 460
461 462 465 46/ 466 459 470 47l 472 473 474 475 476 477
478 481 4«2 483 464 485 496 487 488 4 P 9 490 492 493 494
501 502 504 5H5 5f)6 50 7 5fi8 509 511 512 513 514 516 51/
520 521 522 5?^ 524 525 526 531 533 5^5 537 538 539 541
542 543 544 545 548 550 551 552 553 5*0 561, 562 564 565
56b 570 571 572 573 574 575 581 583 5*4 585 586 587 58b
59o 592 593 5 Q 5 598 600 601 602 604 605 606 607 608 6(1*

610 614 619 620 622 625 630 634 636 677 638 640 64l 646
651 652 657 659 662 663 665 667 670 673 674 675 676 677
681 683 686 eH/ 686 699 690 692 698 6^9 701 702 705 70b
70/ 706 709 710 711 7 l 3 714 716 71 7 7 1 8 7?1 723 726 72 7

728 729 730 735 736 738 739 740 741 7*2 752 753 754 755
757 756 760 7o3 765 /67 766 772 773 774 775 776 777 776
779 781 786 7 89 79 u 7 92 797 798 799 802 803 804 805 806
608 610 812 813 ol5 61.7 81.9 8?0 8?1 8?2 823 824 825 82e
829 630 631 6 32 634 638 841 642 84 3 8-14845 846 848 849
850 851 652 853 664 656 858 664 866 8*7 668 869 87l 67/
679 880 881 882 883 887 898 896 902 903 906 907 909 910
91.1 914 915 9lo 918 919 92 922 923 967 928 929 932 933
934 935 937 936 939 940 941 942 9*3 944 945 94b 948 950
951 952 953 954 955 95b 957 959 962 9*3 966 968 970 97l
973 974 975 97o 97/ 979 990 982 984 9*5 986 987 988 989
99Q 991 992 993 994 995 997 998 969 t n n 1001 10Q2 1003
1004 10 5 100 7 1 II d 1009 1010 1011 1 1 2 1015 1016 1 1

8

1019 1020 1021 1022 1024 1025 1027 lo?8 103o l(i3i 1032
1034 1035 1036 1036 1041 1042 1043 10*5 1047 1056 1057
1059 10*0 1063 1064 1066 1068 1U69 1073 1074 1Q75 1076
1077 1076 108 1085 1066 1087 10 88 lo R 9 109p 1092 1094
1095 1096 109 7 1098 1099 1100 110? Hn5 1107 HO 8 1109
1110 1112 1114 111/ 1118 1H9 1121 ll?2 1123 1124 1125
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ACTIVATION ANALYSIS-TECHNIQUE USED

KKAClOK - 1HEKMAL NfcU'lKON <N, Y) (CONllNUtU)

1127 U?9 1131 1132 H33 1134 1135 U^7 113* H39 1140
1141 1143 1145 1146 1147 1150 15.53 U*>5 1156 H59 1162
1165 1166 1167 Ho9 H7n 1171 1173 H74 117* H77 1180
1181 1182 1183 1184 H85 1187 11.88 li*9 ll9n ll9i H92
1193 1195 1196 1197 H99 1200 1?01 12^3 1204 1205 1206
1207 1208 120V 1211) 1211 1212 121* 1215 1216 1218 1220
1221 12?2 1223 1224 1225 1226 1227 1??8 123P 123l 1233
1234 1235 1236 123/ 1239 124Q 1241 12*2 1243 1244 1245
1246 1247 1250 1251 1254 1257 1260 1?*1 126? 1263 1264
1265 1266 1269 1271 1272 1273 1274 1275 1277 1278 1279
1281 1283 1285 1286 1287 1288 1289 12<>0 l29l 1292 1293

1299 13HQ 130? 130b 1307 1310 1311 131 3 1314 1317 1319
1320 1323 1324 132? 1326 1331 133? 13^3 l34n 1342 1347
1349 I35i 1353 13?0 1357 1361 1373 1376 l37« 1380 1381
138? 1383 1384 138? 1386 1389 1391 13°2 1395 1396 1398
1400 14M1 1402 1404 1406 1409 1410 1411 l4l? 1416 1419
14201421 1425 1426 1428 14?9 1*31 14^2 1 4 3^ 1434 1436
143R 1439 1441 1443 1446 1449 1452 14^4 1455 1456 1457
145* 1460 146? 1463 1466 1468 1469 1470 1471 1472 1473
1474 1477 1478 1479 1480 1484 1487 14<H 149? 1493 1494
1495 1496 1497 1?U0 150? 1504 1505 151 151? 1515 1517

l5i8 1519 1520 1?21 1525 l5?6 1527 15?9 j.53l 1533 1534
1537 1538 1539 154U 1541 1542 1543 1543 1549 155Q 1551
155? 1553 1554 155? 1556 1558 1563 15*4 156^ 1566 1568
1569 1570 1571 1572 1573 1574 1576 1577 157* 158l 1583
1584 1585 1587 1566 159? 15^5 1596 15^7 1601 1603 1606

I6y7 1610 161? 1613 1614 1615 1616 1617 l6l« 16?1 1628
1631 1.632 1633 1634 1635 1636 1641 1644 1645 1647 1648
1649 1652 1653 1654 1655 1658 1659 16*0 1661 1664 1665
1671 1672 16 7 3 16/6 1677 1678 1679 16*1 1^8? 1689 1692
1693 16 CM 1697 lo9V 170? 1703 1705 1706 1707 1708 1709

17m 1711 1712 1/1? 1717 1719 172? 17?3l72 E
5 1726 1727

1729 1731 1732 1/34 1736 1737 1741 17*3 1744 1745 1746
1747 1748 174^ 175U 1751 1752 1755 17^9 l76n 1761 1762
1763 1766 1767 1769 1770 1774 1780 17»1 178? 1783 1785
1786 17*7 1788 1/69 1790 1791 1792 17^3 1794 1795 1797
1799 180Q 1803 18 0? 1^06 1812 1813 1817 l8l» 1819 1820
1821 1824 1825 182/ 182P 18?9 1830 18"<? 1833 1834 1835
1839 1840 1841. 1842 1844 1845 1848 18^5 185* 1857 1858
186? 1863 1870 1872 1874 1678 1881 18"? 1886 1888 1890
1891 1892 1893 1694 1895 1897 1901 19n2 1904 1906 1907
1909 1913 1914 1918 1920 19?1 1«24 19?5 192* 1929 1930
1931 1936 1937 193b 1945 1946 1952 19^3 l957 1958 1959

i960 1962 1964 196? 1966 1969 1970 1971 l97'< 1974 1975
1976 1977 1980 1982 1983 1984 1985 20^2 2121 2122 2123
2141 2144 2145 2146 2154 2157 2251 2?*3 229* 2306 2308

IV-2



4



t

ACTIVATION ANALYSIS-TECHNIQUE USED

KEACIOk - 1HEKMAL NEUlKON (N, Y) ( COi\ 1 INUEL)

)

2327 2333 2337 234u 2347 2350 2358 23*5 2369 2376 2386
24Q3 2422 2426 243U 2431 2437 2440 24^1 2444 2445 2447

2455 2464 2473 2474 248n 2431 2493 2495 249* 2497 2499

2502 2503 2507 2508 2509 2511 25l5 251 7 2523 2525 2533
2534 2535 2537 2539 2540 2546 2548 25*0 2551 2552 2553
2558 2559 2563 2565 257l 2573 2578 2579 258-3 259q 2595
2597 26f)l 2605 260/ 26m 26ll 2612 2613 2614 2619 2621
2633 2o36 2638 2639 2640 2641 2643 2644 2645 265i 2654
2657 2658 2659 2660 2663 2664 2665 26*9 2671 2673 2680
2683 2685 2667 2688 2689 2690 2694 26^5 269* 2699 2701
27Q7 2711 27l3 2714 27l5 27i7 27l8 27?i 2722 2724 2725
2727 2728 2730 2731 273? 2733 2735 2737 2739 274q 2741
2744 2748 2750 2752 2753 2754 2756 27*9 276? 2766 2769

2772 2773 2775 277b 278? 2786 2789 2790 2791 2792 2793
2794 2795 2797 28UU 2301 2804 2805 28n6 2819 2321 2836
2838 2839 2840 2844 2345 2846 2848 2349 285? 2853 2865
287(1 ?67i 2873 2676 2378 28*1 288? 23 n 7 288^ 2889 2892

290? 2904 2920 2921 292? 2923 2926 29?7 2929 293Q 2931
2932 2936 2938 2942 2943 2945 2950 29*7 2 Q 5 fi 2963 2964

2969 2970 29/3 2976 2977 2978 2979 29«1 2982 2984 2989
2991 2999 3005 3027 3059 3060 3061 3q*2 3065 3079 3061
3084 3091 3092 3093 3098 3105 3126 33?8 3341 3342 3344
3345 335Q 3352 33?8 3360 3362 3363 33*5 336* 3367 3368

3369 3370 3371 3372 338? 3383 3384 33 Q 6 3387 3388 3391
3394 3395 3396 339/ 34n 3414 34l8 34*4 3 4 6* 3467 3469
3470 3473 3475 3476 3481 3482 3483 34 p 5 348* 3488 3489
3494 3498 3504 3514 3530 3661 3669 37*8 3709 3710 3713
37i4 3716 3723 3724 3725 3726 3727 3730 3731 3732 3736
3738 3739 3740 3745 3755 3757 3759 37*0 3766 3769 3770
3774 3775 3778 376U 3785 3738 3789 37^1 3797 3804 3808
38m 3611 3841 394V 3954 3955 3956 39*7 395« 3959 3960
3961 3964 3979 3982 3983 3989 3990 3991 399"? 3994 3998
4153 4190 4191 4i92 4194 4195 4196 42*1 420? 4203 4207
4208 4216 4219 4224 4?30 4231 423? 4?40 424? 4244 4249
4250 4253 4254 4255 4258 4262 4263 42*7 426 fl 4269 4270
4272 4274 4278 4281 4283 4284 4285 42*6 429n 429i 4293
4296 4298 4299 43U1 430? 4303 4305 43n6 4307 4308 4309
43m 4311 4314 4315 43l9 4321 432? 43?5 432* 4329 4347
4374 4381 4388 44U6 526? 5295 5307 53?0 5323 5326 5327
5328 5335 5336 5338 5341 5343 5344 5345 5347 5349 5350
5357 5358 5359 5363 5364 5365 5366 53*8 5369 5370 5378
5381 5382 5385 5386 5390 5393 5394 5395 5397 5398 5399
5401 5402 540 5 54 6 54n7 5408 54m 54*5 542? 5428 5436
543« 5439 5444 544/ 5448 5449 5472 54°9 5500 5502 5510
5515 5517 5547 5551 557l 5577 5579 55^1 559? 5619 5697
5699 5701 5703 5704 5705 5706 57o7 5712 57m 5716 5717

TV-J
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ACTIVATION ANALYSIS-TECHNIQUE USED

KEAC10K - "IHEKMAL NEU'lKON (N* Y) (CONTINUED)

57iP 5719 5721 5/25 t>726 5727 5728 57?9 5730 5731 5732
5735 5742 5743 5/46 5747 5749 575P 5751 5753 5755 5756
5759 5760 5761 5765 5766 5770 5771 5775 5777 5779 5784
5785 5786 5787 5/86 579(1 5792 5793 58n8 5851 5858 5860
586? 5364 5868 58/2 5373 5874 59i9 596? 5924 5925 5926
5927 5928 5929 5931 5932 5933 5934 59*5 593* 5939 5940
5941 5942 5944 5948 5949 5951 5953 5955 595* 5959 5960
5961 5962 5963 5964 5965 5967 5969 5970 597? 5975 5976
5977 598i 5983 5984 599l 5902 5994 59°5 5996 5999 6000
6001 6002 6003 6005 6006 6007 6008 6qio 6011 6012 6013
6015 6016 6017 6023 6024 6031 6U39 6q*0 6043 6Q44 6047
6048 6050 6052 6054 6055 6058 6061 6q*2 6063 6Q64 6067
6068 6069 6071 6073 6074 6077 6079 6o*0 6081 6Q85 6086

REACTUK • f- AST (N|P) (N#A) IN,N1> (Ni2N)

140 157 314 341 491 520 530 6Bi 703 7n7 711 716 807 808
810 811 818 826 843 854 877 897 951 1157 1161 1167 1196
1327 1334 1340 135/ 1374 1378 1403 1413 1415 1424 1427
1439 1455 1479 1246 1547 1620 1639 16*9 l7l7 1731 l8l4
l9o? 1907 1911 1965 2595 2623 2676 3o59 3064 3361 3489
3494 356Q 3965 3986 3997 4221 4227 56«8 5756

RfcACTUK . fcPiTHERMAL

140 520 807 816 828 862 1186 1439 l5o* 1659 1731 1910
2625 3385 3494 3975 3987 3998 4300 58*8

iSQTQ^t SUURct * NEUTKUNS

1 20 37 52 53 62 130 135 147 188 ?o3 ?13 219 22? 228
229 230 233 234 25b 259 272 301 321 327 333 335 3«3 344
377 402 445 555 589 612 665 717 783 791 810 627 837 841
904 905 924 949 958 1055 1056 1061 I003 mi 1202 1259
1267 1295 1298 1315 1329 1336 1337 1357 1393 1423 1430
1440 1513 1544 1558 1559 1586 l59j 1630 1637 1642 1651
1698 174Q 1754 1758 177? 18?2 1843 18 c 7 1*65 1873 1879
l88f1 1941 1961 2364 2698 2940 2956 29*6 2987 3Q33 3078
3366 3373 3374 3375 3376 3399 34H 34*5 3489 3758 3948
3962 3996 4198 421? 4276 4289 4294 53?5 5356 5501 5566
5581 5716 577? 5854 5857

iv-4
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ACTIVATION ANALYSIS-TECHNIQUE USED

GENERATOR » OH SEALED TUBE

74 77 131 155 199 204 253 271 285 316 3?4 376 426 500
518 519 546 567 59l 611 618 621 6?8 6?9 637 638 658 678
679 680 695 696 712 716 762 810 841 8^8 917 921 936 960
961 972 977 996 1017 1033 1046 1052 in54 10 c>6 1067 1075
1084 1103 1104 mi? i 116 H52 1172 1217 1229 1248 1258
1284 1294 1297 13U4 1309 1353 1394 1307 1399 1407 1414
1437 1439 1444 1450 1453 1489 1508 1514 152? 1530 1535
1589 1593 1602 161V 1626 1640 1656 16*6 1667 167Q 1685
1698 1701 1721 1/38 1739 1753 1773 17^8 180? 1804 1813
1815 1859 1864 187^ 1387 1889 1896 lft°9 1900 1905 1912
192? 1939 1940 195U 1954 1955 1956 19^7 l96« 1978 1981
2129 2297 2354 2384 24io 24i8 2433 24*4 2453 2498 25Q4
2505 2506 2512 2518 25l9 25?4 2526 25?7 254? 2549 2561
2567 2568 2569 258U 2586 259i 2596 2598 260« 2615 2617
262H 2622 2649 2666 2667 2674 2678 27n5 2707 2720 2734
2749 2761 2764 2778 2796 2798 28Q? 28n6 2849 ?933 2975
2983 2987 305« 305V 3063 3073 3074 3o75 3076 3085 3087
3088 3090 3335 3355 3357 3364 3366 3411 3460 3487 3495
3496 3497 350? 3553 3717 37l8 3746 37^1 375* 378i 3790
3794 3796 3810 3973 3976 3980 3981 4 n5 4?05 4214 4228
4252 4260 4261 4273 4?82 4392 5?6l 53?1 532? 5332 5339
5353 53«0 5383 5384 5389 54o3 54o9 5416 542n 543l 5432
5443 5445 5450 5451 545? 5708 57n 5714 5720 5739 5757
5764 5772 5776 5776 578o 5781 578? 57*4 5884 5920 5923
5978 6014 6022 6059 6065 6075

ACCELERATOR - NEUTRONS

16 17 23 91 92 98 108 lf|9 m U3 125 175 1*9 205 274
275 304 316 376 403 413 520 549 574 5*0 596 635 639 647
660 732 733 7HO 841 863 872 875 876 9*4 965 967 1014
1026 1072 1075 1213 1319 1355 l4o7 14*2 1444 1489 15Q9
1598 1623 1691 1606 1836 1838 1854 191 7 l94n 1963 2323
25m 2661 266* 2684 2686 2697 2774 2947 3461 3495 3496
3497 3752 3768 3791 3979 4198 420?

PHOTON ACTIVATION (INCLUDE^ ISOTOPE SUURCt)

38 45 46 49 5« 74 75 169 l7o ?06 ?07 ^39 351 380 554
631 637 669 70,5 814 855 861 978 983 ino6 1014 1043 1Q62
1075 10*1 1083 1106 H36 1160 11.63 H75 117* 1238 1263
1270 1334 1340 1375 1435 1444 1475 I4«i 1501 156Q 1597
1609 1646 1764 176? 1778 1816 1849 18*7 1861 I87i 1926
1935 2126 227? 2298 2303 23l8 2348 2405 2554 2555 2697
2758 2777 2965 2972 3072 3077 3346 3379 3474 3486 3495

IV-5
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ACTIVATION ANALYSIS-TECHNIQUE USED

PHOTON AC1IVA1ION (INCLUDES ISOTOPE SOUKCE) (CONTINUED)

3727 3729 3771 37/5 3799 3803 38m 397(1 3979 4j.89 4211
4277 4386 5308 5311 5319 5379 5430 54*? 552" 5621 5740
5784 5H7Q 5950 5954 5977 5979 607n

CH A KGt H A K7l C Lfc (IN C LUufcb JSUTORE SOURCE)

4 8 29 87 105 118 119 153 160 l8i 184 185 2ni 274 275
314 346 381 382 383 334 335 401 417 423 443 455 479 495
497 498 499 52D 57b 623 637 638 703 734 744 77i 839 855
912 913 1013 1023 1065 1075 1091 1101 n48 U5i H94
1219 1232 125* 1280 13l? 1318 1377 14^8 1444 1450 1483
i486 149o 1561 1599 1604 1&68 l7Q4 17?0 1742 1778 J.811
1823 1831 1836 1837 1915 1935 1951 2254 2259 2298 2381
2429 2505 2531 2555 2618 26?b 2629 26*2 2634 2652 2673
2697 2712 2948 2949 3070 3071 3089 33^1 340* 3411 3495
3711 3721 3722 3767 3777 3783 3791 3976 3977 3979 3995
4000 4193 4197 4198 4?09 4211 4226 5j77 5238 533Q 5372
5429 5435 5442 5543 5580 5752 5768 57*9 5773 5921 5938
5957 6004 6053 6056 6066 6072

SfcCQNDAKY PAPTlClt

110 196 256 391 654 655 756 770 782 7*4 867 868 98l
1070 1071 1075 1082 1158 1252 1330 14^0 152* 1532 1609
1675 1713 1730 1801 1979 2385 2543 25*2 2661 2726 3965
3985 3992

NUN»DfcMRUCTl Vfc

2 13 17 21 23 24 29 35 37 38 43 45 4 6 48. 49 51 52 53 54
58 59 73 75 81 82 bb 9o 97 98 100 102 104 in5 107 108
109 110 113 114 11H 119 120 125 130 1*1 135 136 i40 144
147 148 151 153 155 163 169 170 171 175 179 I84 185 188
189 198 199 204 205 206 207 213 215 216 219 227 228 229
232 233 237 23b 239 240 246 252 253 2*9 266 267 268 27l
272 274 275 291 300 301 304 305 319 323 325 330 331 333
339 343 344 346 349 351 357 358 371 375 380 3«1 382 386
387 393 396 397 402 403 405 407 408 413 41.4 417 423 426
428 433 444 445 454 455 460 461 462 4*8 472 476 479 486
487 488 489 49l 494 499 500 512 514 516 518 519 520 521
523 524 530 533 53b 546 549 552 554 5^5 561 562 566 567
573 574 578 580 581 584 589 590 591 592 594 596 598 604
605 606 607 608 612 618 619 620 621 623 625 628 629 630
631 632 635 640 641 654 657 658 659 6*2 665 667 669 67Q
686 687 690 b95 696 702 703 707 709 711 712 713 716 717

IV-6
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ACTIVATION ANALYSIS-TECHNIQUE USED

NON-'DESThcUCI 1 V/E (GONi INUEU)

725 7?6 732 73.3 73» 739 744 752 753 7*4 755 756 758 762
763 77Q 771 774 775 782 7*3 784 7<51 797 798 803 806 807
808 810 811 814 818 819 822 823 831 819 842 843 844 84!?

85Q 851 852 853 854 655 861 862 863 8*8 882 887 888 902
904 905 908 912 >13 914 9l5 916 921 954 927 932 933 934
936 938 939 940 943 946 948 949 950 9*1 954 955 956 957
958 959 960 961 966 972 974 975 977 978 981 982 983 986
987 989 990 991 992 .993 994 996 1003 1004 1005 1Q06
1007 1008 1009 10H 1013 1014 1017 1019 1021 1023 1024
1025 1026 1029 1030 1031 1032 1033 loT5 103* 1052 1054
1055 1056 1059 106U 1061 1062 1063 10*4 106* 1066 1067
1068 1070 1071 1072 1073 1074 1075 1077 107* 1079 1081
108? 10«3 1084 1086 I09f) 1092 1093 1095 1097 1098 1099
1103 1104 1106 111U 1111 1112 1114 1115 111* H3l 1132
1136 1140 1141 1143 115? Il53 1158 li*0 1161 1162 1172
1175 1178 1195 1196 1197 1199 1200 l?n2 1203 1204 1213
1216 1217 I2l8 1219 1220 1225 1227 1258 1229 1233 1238
1239 12«5 1?48 1251 1?5? 1254 125* 12*8 1?59 126q 1263
1267 1269 1270 1279 1280 1283 1284 1?*9 l29n 1294 1295
1297 1298 1302 I3u4 1306 1309 1311 1314 1315 1318 1336
1337 1351 1355 1357 1361 1374 1375 1376 1377 13^0 1386
1389 1392 1393 1394 1395 1396 1397 13°8 1399 1402 1403
1407 1413 1414 1415 1419 l4?o 1424 14?7 1429 1435 1452
1453 1455 1456 146U 1466 14*8 147? 1473 1477 1481 1483
1487 1491 1492 1495 1496 1500 1501 15M 150* 1506 1509
l5in 1513 1514 1517 1519 1521 1522 1557 1530 1531 1532
1535 1541 1546 1547 1549 1550 1551 15*2 1553 1555 1556
1558 1559 1565 1567 157? 1573 1574 1576 157* 1583 1585
158* 1589 1590 1591 1595 1597 159R 15°9 1601 1604 1606
1611 1657 I618 1620 1623 1635 1637 16^9 164? 1646 1649
1651 1654 165* 1664 1665 1666 1667 167Q 167* 1677 1680
1683 1685 1686 1689 1691 1702 170* 17n7 1709 1710 1712
1715 1717 1719 1721 1725 1726 173* 1737 173* 1739 1740
1746 1751 1752 1754 1758 1759 1760 17*1 1764 1765 1772
1773 1778 1782 178a 1785 1787 1789 17«0 1793 1794 1795
1798 1799 180? 18U3 1304 1806 1809 1813 1814 1815 1816
1819 1821 182? 1823 1827 1829 1830 1831 1834 1837 1840
1843 1854 1855 1857 1859 1861 1865 1871 j.873 1875 1878
1879 1881 1882 1886 1887 1888 1889 1896 1897 1898 1899
1900 1905 190* 1910 191? 1917 1921 192? 1924 1926 1929
1938 1939 1940 1941 1948 1950 1951 19*3 195* 1955 1956
1957 1958 1961 1962 1965 1966 1968 1971 1978 1981 1983

1984 1985 2121 2123 212* 2l?9 2141 2l*4 214* 2146 2251
2254 ?272 2297 2303 2318 2323 2337 23*0 2354 2364 2376
2381 2384 24l8 2422 2426 2429 2430 2433 2«4l 2453 2480
2481 2493 2495 2496 2497 2498 2502 2503 25Q4 2505 2506
2507 2508 2517 2518 2519 25?4 2525 2526 254? 2548 2549

IV-7
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ACTIVATION ANALYSIS-TECHNIQUE USED

NON-UEblKUCl IV/E (CONTINUED)

2553 2554 2559 256V 2571 2579 2580 25*4 2586 259i 2596
2597 2598 2605 26U7 2608 2610 261? 2614 261 K 2bl8 2619
2621 2622 2623 2635 2634 2644 2645 26*9 2651 2652 2660
2661 2663 2664 2666 2668 2671 2676 2678 2680 2684 2686
2688 2689 2694 2699 2705 2707 27n 2777 2730 2732 2734
2737 2739 2740 2744 2748 2749 2750 27*1 2756 2758 2759
276? 2764 2766 2774 2775 2777 278? 27*9 2790 2796 2797
2798 2801 2802 28U4 2805 2844 2892 29?0 2921. 2922 2927
2931 2933 2940 2942 2943 2945 2948 2-9 4 9 2956 2957 2963
2964 2965 2966 2972 2976 2979 2981 29*3 2987 3027 3033
3060 30*2 3 063 3078 3085 3087 3088 3o*9 309n 3126 3344
3346 3350 3355 3357 3358 3361 336? 33*3 3364 33*5 3366
3367 3368 3369 337U 337l 3372 3373 3374 3375 3376 3379
3384 3385 3386 3394 3399 3411 34i8 34*0 3461 3464 3466
3470 3473 3474 3480 350? 3514 3530 35*3 3*6l 3708 37fl9

3710 3711 3717 37i6 3721 3722 3727 37?9 3730 3736 3738
3739 3740 3745 374b 3752 3753 3760 3766 3767 3768 3770
3771 3775 3778 3780 3781 3783 3788 37^0 3791 3794 3797
3799 3803 3809 381U 38u 3841 3948 39*4 3956 3965 3970
3973 3975 3976 3977 3980 3981 3986 39^1 399? 3994 3996
3997 3998 4000 40U5 4189 4191 4193 4iQ4 419* 4i97 4205
4207 4208 420^ 4211 4214 42l5 4?16 4g?4 422* 4230 4231
423? 4240 4250 4252 4258 4260 4261 4?f? 4263 4270 4?76
4277 4281 4282 4283 4284 4285 4?86 42*9 4293 4294 4308
432? 4328 432 Q 4 347 4381 4386 439? 44P6 5177 5238 5261
526? 5308 5311 5319 5320 5321 5322 53?3 5325 5326 5330
5332 5343 5350 5353 535* 5357 5358 53*3 537P 5372 5380
5383 5384 5385 5366 5389 5390 5393 5394 539Q 5401 5402
54Q3 5407 5408 54Q9 5420 5428 5429 54^0 5431 5432 5435
5438 5445 5450 54i?l 545? 5501 5510 5515 5517 5543 5547
5551 5566 5571 5577 5579 558l 5591 56?l 569* 5704 5706
5707 5708 5713 5714 5720 57?6 5727 57T2 573* 5739 5740
574? 5746 5749 5752 5756 5759 5761 5764 5765 5766 5768
5769 5772 5773 5776 5778 5779 5781 57*2 578* 5788 5848
5858 587o 5872 5674 ?384 59i9 5920 59?3 592* 5927 5931
593? 5933 5934 5936 5939 5950 5953 59*8 595° 5965 5967
5969 5970 5975 5977 5978 5979 599? 5994 6000 6004 6005
6011 6012 6014 6015 6031 6047 6 48 6(]*0 605? 6056 6058
6062 6063 6065 6068 6069 6072 6073 6q74

CHEMISTKY • nJSSOLUTlON IfcCHNJQUE

103 192 212 239 254 255 270 322 436 442 465 469 470 473
482 512 522 550 610 651 677 698 706 718 815 821 881 909
910 1001 1155 1166 1167 1169 U7l 1173 1174 1176 1192
1206 1207 1214 1436 1788 1842 1930 2l*4 2?9* 2365 2657
2836 299i 3334 5399 5444

IV_g
320-045 O-68— 16





ACTIVATION ANALYSIS-TECHNIQUE USED

CHfcMIaTKY * fiKUUP StPA^AllONb

103 166 167 252 255 424 462 508 509 614 674 7f)4 708 714
726 741 anb 820 621 829 830 834 848 8^0 878 9e>8 985
1045 10«7 1069 1P89 mfi H23 113« H38 1254 13?3 1425
1434 1443 i699 1710 1797 18(10 1«32 18^4 l94n 1965 1975
2403 2523 2?l5 2/lti 2729 ?64Q 2852 297? 293* 295o 3382
4004 5344 5 3 45 5o4/ 56i9 5760 5773 5 7 "5 5981 6n7i

CHtMUTKY - GtNfcRAL .

4 5 9 2? 26 65 bd 69 78 80 8l 83 84 8S 89 1?3 l4i 154
158 174 176 18/ 192 193 194 200 215 ?39 240 282 2^4 287
288 2H9 290 2 C) 1 3U0 310 317 374 477 4"3 502 564 588 614
6 38 640 641 651 o?2 662 674 676 683 6^6 688 692 &98 69V
702 703 704 705 7iJ6 710 735 742 760 7*7 773 779 789 790
807 815 818 825 62/ 838 844 85l 852 8^6 879 882 895 896
920 942 944 96* 963 964 965 967 970 971 976 979 980 984
995 997 998 1000 1U02 in 4 1020 1022 1027 in34 l()4i
1057 106Q 1075 3 0/6 1085 1086 1087 1 * 8 3. 094 1 o 9 7 1102
1105 1107 1122 1145 1156 1165 1169 1 \ 7 o ll8n 13.83 1184
1187 1189 1190 1193 1194 1275 1263 1?*6 131? 135l 1354
1356 1357 1363. 13/1 1373 1382 1383 13^4 138S 1396 1397
140R 1400 340H 1411 1421 1442 1457 14«4 165? 1665 1675
1693 1694 17(17 1/U9 l7n l7i3 l7i7 17?3 1725 176q 1769
1786 1791 1803 1818 1R28 1832 184P 18 K 6 185* 1863 1890
1902 I9d7 1911 1914 192(1 1933 1976 2?«6 2333 2447 2 4 64
2473 2474 2495 25u9 252? 2534 2535 2543 254* 255q 2578
2590 2601 2685 2687 2717 ?7?1 2?35 2802 2&19 2848 2876
289? 29?i ?92? 2923 3079 309i 338? 34*1 348^ 3486 3504
35QR 3514 3560 37Q8 3755 3962 3987 39*8 399S 4i53 421&
4219 4300 4315 4ol/ 4319 5 3 (1 7 5327 5416 543* 5444 5499
550? 5716 57l7 57lb 5861 5864 5924 59 4 59 4* 597b 5980
598? 5991 600« 6016 6044 6055

CH^MIilKY - PKtcI^ITA I 1UN

6 7 10 11 12 30 31 32 39 44 54 55 56 *3 64 *6 67 96 103
115 116 124 i3fl 133 137 138 i39 145 1*6 148 161 165 172
178 180 183 209 214 217 2?1 223 2?5 ??7 ?30 23l 2^2 234
236 243 2^4 246 249 250 252 254 255 ?*? ?63 27q 279 300
302 ,504 326 329 34y 35l 353 360 361 3*2 363 364 366 367
391 398 400 411 416 4?2 4?9 431 432 474 436 448 449 452
459 461 4*5 46/ 476 482 483 501 512 51

7

522 525 53i 535
537 541 544 54? 553 560 562 57i 575 5 ft 5 586 587 620 622
655 673 675 67/ 68/ 689 727 757 776 777 778 788 792 802
605 H35 821 858 86/ 869 871 878 892 9n7 922 9?8 929 937
945 1080 3108 1317 1118 1124 U25 1127 n35 1137 lj.51

IV-9
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ACTIVATION ANALYSIS-TECHNIQUE USED

CHEMIb'IKY - FKECIPlTAl ION ( CONl llMULU)

1155 1159 1166 116V H7n 1171 117.1 H74 117* 1177 1181

118? 1188 1205 121)6 i?n7 1208 1212 1214 121*5 1222 1223
1224 1226 1230 1231 123? 1235 1237 12^0 1?41 1243 1244
1246 1247 1257 1^60 1271 1278 129? 1293 129Q 1300 1307

1310 1319 1320 1323 1324 13?6 1334 13*0 1347 l35i l42«

l433 l4 4 9 X 45^ 1450 1469 1471 1473 1477 l47« 14*0 1484

1515 1520 1525 I53vi 154? 1548 1563 1564 l56« 1569 l57l
1577 1581 1584 1592 1613 1614 l6l5 16?1 1631 163? 1634

1636 1648 1655 166U 1671 1672 1677 16*2 1697 I7tl5 l720
1734 1743 1.745 1/49 1750 l77o 1781 18ni l8l? 1825 1833
1839 1844 1893 1936 1937 1.970 1977 1979 198? ?1?2 2365

2385 ?4^b 2497 ?552 2573 2643 2654 26 c 8 2660 269n 2751
2769 2772 2773 2766 2791 2792 2793 28?1 283° 2839 2849

285? 28*5 2H78 29?6 2930 2938 2954 2977 2°8? 2984 3061
309« 3105 332 H 335^ 3387 3391 3393 3395 3467 3485 3488

3713 3723 3724 3/25 3726 3732 378^ 3949 3957 396Q 3985
3997 3994 4195 4219 4?21 4 2?7 4?44 4?/9 425"? 4255 4267
426P 4272 4290 4*99 4307 5349 5359 53*9 540* 5472 5522
5721 5/3l 5755 5 7 7/ 597? 5983 600? 6 1 6 5 ^ 6Q64 6086

8 10 11 6? 103 117 121 122 1.24 134 14? 143 1 72 181 186

196 1^7 2?1 222 226 231 242 245 248 ?^6 279 2*4 322 370

378 451 465 474 4/5 481 493 498 562 570 602 636 709 804

812 851 864 671 911 1010 1012 1100 U19 1124 U35 1151

1157 1205 1221 1226 1230 1231 1235 12*6 l?5n 1278 1288

1326 1340 1412 1416 1425 1446 l47n 15?8 154? 1543 1560

1564 1646 1679 173U 1742 1744 1749 18*2 l89t 1904 1964

1969 2157 2403 2515 2537 254Q 256? 25*3 2661 2701 2712

2731 2795, 28l3 2853 2954 3360 37i3 37?5 372* 3732 3789

38o8 3965 42l7 4254 4?55 4268 4269 4?74 427« 4305 4321

5295 5358 5364 5366 5449 5851 5926 597.8 5954 6025 6039

CHEMIblKY - SULVfcNT fcXTKAC T lUN

12 ?6 iS 34 40 4i 42 50 62 66 116 117 1?4 133 137 138

140 145 146 165 l7d 183 186 210 212 ?'U 229 234 ?35 239

243 249 2^2 254 255 262 269 328 361 3*2 367 379 409 410

412 422 4?4 44o 482 485 490 492 507 5*3 565 575 586 59l

601 634 772 781 804 810 813 815 858 8*4 866 867 878 880

883 906 928 952 KU5 1028 1096 Hn9 1121 1125 1127 1133

1135 1139 1143 1145 1146 1147 1150 U53 115* Il59 1166

1167 1168 1173 1184 1191 1201 1211 1?12 1215 1231 1234
1235 1243 1244 1250 1262 1264 1266 1?73 1274 1278 1292
1307 1313 1317 1323 1324 13?5 1326 1340 1391 1401 1426

1431 1433 1442 1456 1458 1470 1477 14*0 1497 1518 1526

IV-10
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ACTIVATION ANALYSIS-TECHNIQUE USED

CHEM1S1KY - bOLVLMl LA 1 KAC1 I ON ( COlM 1 iiNJUtu )

1537 1538 1548 1564 1566 1569 1581 15^2 1603 1610 16J.4
1615 1621 1632 1648 1653 1671 1692 17n3 172* 174i 1743
1748 1749 1763 1767 1788 1820 1*25 1833 1841 1874 1895
1901 1913 1930 1931 i960 1980 2036 2iM 234n 2347 2369
2386 2431 2434 2444 2445 2455 2499 25*2 252^ 2539 2611
2613 2b4x 2665 2683 269o 2696 272? 2752 2753 2754 2769
2791 2792 2793 2/9!? 28n 2873 2881 28*8 2*8° 295i 2991
3005 3084 3342 3345 339l 3395 3476 34*2 3713 3714 3804
3957 3982 4190 4203 4253 4255 4269 4302 4311 4314 5335
5349 5365 5369 539/ 5415 5500 5699 57n3 57l° 5728 5729
573n 5743 5747 5770 5775 5787 5793 58*8 5928 5935 5949
5955 5960 5995 5990 5999 6013 6017 00^4 6061

CH£MlblKY - C HROM A TUGH A HHY UK ION EXCHANGE

14 47 50 54 61 79 87 93 96 115 138 140 145 1 46 160 212
225 252 258 263 26/ 325 331 356 390 416 418 421 422 434
439 442 450 504 52U 542 548 550 595 6"6 689 717 723 726
728 730 799 870 871 874 878 892 899 900 909 919 923 988
999 1015 1016 1038 1047 1063 1101 Ho7 1168 1169 H76
1205 1209 1210 1214 1221 1222 1236 12*2 1?43 1265 1272
1277 1281 1285 128/ 129? 1307 1323 13?4 l33? 1333 1342
1381 1404 1410 1421 1428 1431 143? 1434 l44l 1449 1454
1462 1463 1469 l47u 1471 1474 1477 1478 1479 i486 1512
1529 1564 1566 1584 1592 1596 1603 16*7 1613 1616 1632
1633 1634 1644 104!? 1668 1677 1678 1679 l68l 1682 l7Q4
1708 1722 173? 1741 1747 1759 176? 17*6 l78n 179? 1800
18Q5 lbli 1817 1824 1335 1839 1844 187Q 187? 1892 1894
1925 1945 1952 195/ 1959 1973 1983 2o*2 214* 2l49 2?83
23Q8 ?327 2386 2480 2496 25l3 2523 25^7 2638 2639 2640
2654 2669 2687 269u 2695 27l3 27l4 27?5 2741 2754 2776
2794 2600 28l? 2046 2849 2852 2870 28*2 288* 2901 2902
29Q4 ?932 2969 2973 2989 2999 3005 3o*5 3093 334l 3363
3397 3414 3469 3475 3661 37i4 37l6 3731 3757 3759 3774
3789 3808 3810 3955 3957 3958 3959 39*1 3°64 3990 4004
419? 4219 4267 426b 4?9l 4296 43 01 43P8 439 1 4410 4411
5336 5338 5341 5359 5368 5378 5382 54n5 54in 5422 5439
5447 5448 5697 575U 5751 5790 579? 58^8 586? 5873 5941
5951 5955 5961 5962 ?963 5964 5981 6oni 6007 604Q 6043
6067 6077 6078 6079 6084 6085

ChEMISTKY - ELfcc THU UfcPQblTIUN

138 211 261 3*0 395 579 832 1113 n29 119? 1221 l3l3
1391 147! 1525 2511 2728 29?9 3991 4?ni 4303 5395 5398
6076

IV-11





ACTIVATION ANALYSIS-TECHNIQUE USED

C H£MIi>TKY - JbOTOPE EXCHANGb

126 436 539 5411 636 1525 2277 2551 57m. 571? 586Q 6080

CHfcMIbTKY • a MaLCaM bXGHANGt

740 815 1411 2006 2978 3989 43Q9 5942

CHEMIiTKY - S^ILAHU«CHAL- M b«^

153 328 1333 2473 2871

CHEMISTRY - SUBSTUICHiOhbTKjC

425 768 1121 1159 1291 1346 1493 1575 1579 1587 l588
1974 2154 235B 2560 2345 3396 3804 43n6 4310 5922 5956
5984 6024

CHEMIijTKY «• AUTOMATtD

285 706 1042 2403 2556 ?558 2901 576q

CHEMIiTHY • AbSQRPTJON UK AUSORPTJON

192 1539 1543

RAPID KADjO C HbMlCAL SbPAH A TjON

254 442 5*3 b86 o97 8ll 821 829 830 8^4 953 982 1172
1409 1412 1425 1434 1446 1692 2157 2499 2611 2636 2954
3388 3487 3669 3989 5336

ISOTOPt DJUUTJON

172 195 1018 1750 2B87 3084 3093 4298 5753

GAMMA SPECTROMETRY

2 4 5 9 12 13 14 It? 17 ?± 26 28 29 33 34 35 39 4o 41 42
43 44 48 50 54 55 56 58 59 61 64 78 79 80 81 89 90 103
104 107 113 116 11/ 130 131 136 137 14Q 145 146 l48 153
160 165 167 172 173 175 178 179 183 1*4 185 193 l97 199
205 212 215 221 237 238 239 252 253 ? K 4 255 258 259 267
268 272 279 284 265 288 289 290 291 301 302 304 305 310
312 314 317 31tf 319 321 323 325 326 328 329 330 331 339
343 344 349 351 352 353 356 357 364 370 371 374 375 377

IV-12
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ACTIVATION ANALYSIS-TECHNIQUE USED

* GAMMA SPECTKOMETKY (CON'l lNUEU)

386 387 391n 391 395 398 403 405 407 4fl9 410 412 414 416

418 422 423 425 426 430 433 434 439 442 444 445 448 450

454 455 459 460 461 472 473 476 482 4*6 487 488 4 89 49 3

494 500 504 50/ 50b 509 516 518 519 521 531 533 535 542

546 548 552 555 56U 561 562 564 566 5*7 570 573 574 581

583 584 585 586 58/ 598 590 592 596 601 604 605 606 60 7

608 614 619 62 622 623 625 628 630 634 635 636 637 638

640 641 649 652 653 655 657 658 659 6*2 665 667 676 68b

687 688 689 690 693 695 696 698 701 702 703 705 706 707

708 709 710 711 /12 713 714 716 718 7?6 727 732 733 735

7 38 74 741 752 /53 754 756 758 760 762 763 767 768 771

772 773 777 781 784 788 789 790 791 7^2 796 797 798 802

803 804 805 806 810 &11 812 813 814 81 8 820 821 822 823

824 825 827 829 63U 831 833 834 844 845 848 849 850 851

852 855 856 861 863 666 867 871 879 8*0 881 882 883 884

886 887 888 892 699 902 903 906 907 912 913 915 919 920

923 924 927 930 931 932 933 934 935 976 938 94o 942 943

944 945 946 94d 950 951 953 955 956 9^7 959 960 961 962

964 966 968 971 9/2 974 977 980 982 9*4 986 987 988 989

990 992 9Q4 995 996 997 998 999 1001 1 002 1003 1004

1005 1006 1007 10 8 10 09 1010 1011 1012 1014 1017 1019

1020 1021 1022 1024 1027 1029 10 31 1032 1033 1034 1035

| 1036
W 1064

10 38 1041 1042 1043 1047 1052 lo^ 105* 10 60 1063

10 65 1066 1066 1072 1073 1074 1075 107* 1077 1084

1086 1087 1089 109U 1092 1094 1095 1097 109* 1099 1100

1101 1102 1103 11U5 1106 1107 1108 1109 llin 1112 111 4

1116 1117 111* 1119 H24 1129 1132 H*4 1137 1138 1139

1140 11 41 1143 1150 1151 1152 1153 ll c 7 115* 1159 1161

1162 1166 1167 1168 H69 1170 1171 1172 1173 1174 1176

1182 1183 1184 1185 1187 1189 1190 ll°l 119? 1194 1195

1196 1199 1200 1201 1202 1203 1204 1205 120* 1207 1208

1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1220

1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231

1232 12 33 1234 1235 1236 1238 1239 12 4 1241 1243 1244

1245 1246 1247 1248 1250 1251 1254 12^6 1257 1258 1263

1264 1265 1269 1272 1273 1275 1277 1279 1281 1283 1284

1286 1288 1289 1290 1291 1293 1294 12°5 1297 1299 1300

13Q4 1306 1309 1310 1311 1312 1313 1314 1317 1318 1319

1320 1323 1325 132/ 133? 1333 1334 134 1347 1355 1356

1358 1359 1361 1369 1374 1375 1376 1381 138? 1383 1384

1386 1391 1395 1396 1397 1398 1400 1402 1403 1404 1406

l4o7 1408 1409 1410 14H 1412 1413 1414 1415 1417 1419

i 4 2n 1421 1424 1425 1426 1427 1428 14?9 143? 1433 1434

1436 1437 143B 1442 1443 1446 1447 1452 1453 1454 1455

1456 146Q 1462 1466 1468 1469 1470 1471 147? 1473 14/7

1 4 78 1479 1480 1481 1484 1486 1487 1491 149? 1493 1494

1496 1497 1501 1504 1505 1508 15Q9 151 151? 1514 1515

IV-15
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ACTIVATION ANALYSIS-TECHNIQUE USED

I
GAMMA bHEC 1KOMETKY CCONiIl\Uh-U)

1^17 lbl 6 1519 1521 152? 15?5 1526 15?7 l52* 1529 1530
1531 1532 1533 1535 1537 1536 1539 15*0 1541 1542 1543
1548 1549 1550 1551 155? 1554 1555 15*6 155? 1559 1560

1563 1564 1565 1566 1567 1568 1569 15?1 157? 1574 1578

1581 1583 1584 1585 1586 1587 1588 15«9 l59n 159i 1592
1595 1596 1597 1596 1599 I6ni 16Q3 16^6 1607 1610 1613
1614 1615 1617 lo20 1628 1631 1633 16*4 163* 1639 1642
1643 1644 1645 1046 1648 1649 1652 16 c 3 1654 1655 1656
1665 167q 1672 1673 1676 1677 167* 1679 l68n 1682 1689
1691 1692 1697 1699 i7n? l7n5 1706 17n7 l7n* 1709 1710
1712 1715 1717 1719 1721 17?2 1723 17?5 173? 1734 1735
1736 1737 1738 1739 1740 1741 1742 1744 174* 1746 1748
1749 1/50 1759 1/6U 1761 1765 1766 17*7 1769 178i 1786
1789 179Q 1791 1793 1794 1795 1797 17^8 1790 1803 1804
18Q5 1806 1809 1613 1815 1817 1821 18?5 1827 1828 1829
1831 1832 1833 1635 1837 1840 184? 1844 l84« I85i 1854
1855 1656 i860 196sS 1875 1878 1881 18*2 1884 1885 1887
1889 1890 1891 1892 1893 1894 1896 1807 1899 190Q 1901
19q? 1904 1905 I9t)6 1907 1910 l9lj 1912 1917 1920 1921
1925 1926 1929 193U 1931 1934 1936 19*8 1939 1942 1943
1944 1950 1953 1954 1956 1957 i960 19*1 1^6? 1964 1966
1968 1969 1970 19/1 1973 1975 1978 19*1 198? 1983 2121

) 212? 2123 2126 2129 2141 2144 2145 2i*4 2157 225l 2272
2283 22 Q 6 2297 232/ 2337 2347 2354 23*8 2360 2376 2381
2364 2385 2386 2403 24l8 ?422 2426 24*0 2431 2433 2440
2441 2445 2447 2453 2455 2464 2474 24*0 2461 2493 2494
2495 2496 2497 2496 2499 2502 2503 2504 2505 2506 2507
2508 2509 2511 2515 25i7 25l9 2524 25?5 252* 2535 2537
2539 254Q 2542 254b 2549 2550 2551 25*2 255* 2558 2562
2563 2565 2569 25/1 2573 2578 2580 25*4 258* 259f> 2591
2596 ?598 2601 26U5 2607 26o8 26n 2613 2614 2615 26l8
2619 ?6?l 262? 2623 2626 2638 2639 26<*1 2645 2649 2651
265? 2658 2660 2661 2663 2664 2665 26*6 266* 2669 2671
2676 2678 2683 2684 2685 2686 2688 26*9 269n 2694 2695
2696 2699 2701 2/1)5 2707 27ll 27l3 2715 2717 2718 2721
2722 2725 2727 2728 2730 2732 2733 27*4 273* ?737 2739
2740 274i 274* 2/49 2750 ?752 2753 27*4 275* 2756 2760
2764 2766 2769 2/73 2774 2775 2776 27*2 278* 2789 2790
2791 2792 2793 2/95 2797 2798 2800 28ni 280? 2804 2805
2819 28?l 2836 2836 2340 2844 2846 28^8 285? 2870 2871
2876 ?88i 2882 2888 2889 2892 29Q2 2904 2920 2921 2922
2923 2926 2929 2930 2931 2933 2936 29*8 2948 2950 2957
2964 2965 2972 29/3 2977 2978 2 9 8j 29*3 2984 2989 2991
2999 3005 3027 3C6U «506l 3062 3063 3o*4 3065 3o7o 3073
3075 3076 3077 30/9 3061 3085 3087 3o*8 309n 3q9i 3093
3098 3283 3326 3341 3342 3344 3345 3346 3350 3352 3355
3357 3358 3360 3363 3364 3365 3366 33*7 3368 3369 3370

I iv-14
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ACTIVATION ANALYSIS-TECHNIQUE USED

GAMMA bPEC'lKOMt'l KY ( CON 1 1 IMUhO )

3371 33^2 3373 3374 3375 3382 3383 3.3P4 338* 3386 3387
3388 3395? 3396 3411 3414 341.8 3461 34*7 3^6* 3470 3474
3475 3476 3483 346? 3486 3487 3488 3490 3491 349? 3502
3504 3514 3530 3?53 3560 3661 3708 3710 3713 3716 3718
3723 3724 3725 373U 3731 3736 3738 3739 374P 374i 3745
3752 3753 3757 675V 3766 3768 3769 3770 3771, 3774 3775
3780 378i 3783 3/8!? 3788 3789 3790 37°1 3794 3797 3799
3803 3804 3808 38uV 38m 3841 3948 39*9 3954 3955 3956
3957 3958 3959 3960 3961 3964 3973 3975 3976 398o 3982
3986 3988 3989 3V90 3991 3992 3994 39°6 3997 3998 4153
4189 4l9o 4191 4192 4193 4194 4395 4iQ6 4197 4201 4203
4205 4208 4209 4214 4215 4216 4217 42?1 4224 4226 4227
4230 4231 4232 424u 4244 4249 4250 4252 4253 4254 4255
425« 426Q 4261 426vi 4?67 4269 4270 4272 4273 4274 4276
4281 4282 4283 4284 4285 4286 4290 4?Qi 4293 4294 4298
4299 4300 4301 4302 4303 4305 4306 43n7 4308 4309 4311
4314 4315 4321 4322 4328 4329 4347 43«i 4392 4406 5307
5308 5311 5321 5322 5325 5326 5327 53*2 533* 5336 5338
5341 5343 5344 5345 5347 5349 5358 53*9 536* 5364 5365
5366 5368 5369 537U 5378 5379 5380 53«2 538* 5384 5386
5389 5390 5393 5394 5398 54ni 54Q2 54P7 5409 5410 5415
5416 5420 5428 5430 5431 5432 5435 54*8 5444 5445 5447
5448 5449 5450 5451 5452 5498 5499 5500 5502 5510 5571
5579 5619 5697 5698 5699 5703 5704 5705 570* 5707 5708
57i? 5713 5714 57l7 5718 5720 5721 57?5 5726 5727 5728
5729 5730 5732 5/39 5740 5742 5743 5746 5747 5749 5750
5751 5753 5755 5759 5760 5761 5764 57*8 5770 577i 5775
5776 5777 5778 ?/8l 5785 5786 5787 5790 579? 5793 58O8
5853 5858 5860 5668 5370 5872 5873 5874 5884 5920 5921
592? 5923 5924 5925 5926 5934 5^35 59*9 594n 594i 5942
5948 5949 5950 59?l ?954 5955 5958 59*9 5960 596i 5962
5963 5964 5967 5969 5970 5972 5975 5976 597* 5979 5981
5983 599i 5992 5994 5995 5996 5999 6 m 6002 6005 6006
60Q7 6008 6010 6011 6013 6014 6 015 6 n 1

6

602* 6029 6039
6040 6043 6048 6050 6052 6054 6055 60*6 6058 6061 6062
6063 6064 6065 6067 6068 6071 6074 6[)77 608n 6081 6085

SULlD SlATb GAMMA SPbC TKUMb 1 R

Y

845 865 1573 2146 2254 ?350 2532 255q 2579 ?604 2?62
2945 349i 3791 39b? 4005 4204 4280 5421 5583 5587 5766
5788 5875 5936 597? 5977 5981 6000 6q12 6029 6Q69 6074

IV-15





ACTIVATION ANALYSIS-TECHNIQUE USED

BtTA ANU ALPHA SPtCTKUMtTRY

140 146 2^2 25b 259 26l 262 267 2*9
326 347 34V 411 416 421 424 431 449
692 811 828 838 1076 Hoi 1123 1124

270 271 272 ?79 322
4 C 1 455 468 470 530
1125 11?7 H45 H55

1158
1231
1455
3093
5345

1159
123 7

i486
3464
5347

1160
1242
1494
3760
5444

1162
1263
1016
3993
5543

1169
1357
1835
4 01

1180
I4ni
2052
4227

1183
1404
2157
4248

U«7
1416
24^7
42*2

ll9n
1 4 24

25l«
4286

1191
1431
2523
5343

1197
1437
3091
5344

CUINCJUfcNCfc S^bCTKOMfcTKY

45 46 49 105 110 125 140 155 166 208 31? 393 428 432
594 621 653 682 622 842 845 849 850 8*2 1012 1059 1071
1076
1578
1958
277?
3778
5591

1079
1612
1965
2796
3970
5621

1098
1616
1967
2971
3978
5782

109V
1623
290U
2979
4001
5931

1115
1735
2516
2987
4204
5975

1194
1801
2529
3467
4386
60?9

1326
1814
2544
3473
5330
6053

1340
18*9
2546
34^1
5343
6Q72

146*
l86n
26in
372n
538^

1500
1886
2612
3721
5399

1532
1914
2644
3738
5417

MQN"D|Sc;R1M1NaTORY CUUNllNli (a, Hi Y) HUT INCLUUfcb HALF UFfc

ANJJ ABSOKHtK Mb A SUKbMENl S , A U TUK AD I UbK aPH Y , fcMULSIONS

6 7 8

52 53
87 93
120
144
181
216
233
327
385
465
509
602
675
760
683
949
1016
1082
1111
1252
1285
1373

in 11
54 61
96 97

21 122
47
86

17
34
33
96
67

12
10
76
74
09
52
1018
1083
1113
1257
1287
138Q

151
187
219
235
346
397
474
522
612
677
775
910
954

1

12 13 22
62 63 64
98 100 1

1?3 124
154
188
221
23e
354
398
47/
524
622
686
776
911
963

023
085
121
259
292
385

158
189
222
243
358
4UU
476
537
623
092
776
914
965

1Q26
1086
1123
1260
1293
1389

23 2

65 6

02 10
126 1

161
194
223
245
360
402
481
538
629
699
/79
916
V67
1030
10 87
1131
1262
1295
1391

4 26 28 30
6 67 68 69
3 105 1Q8
33 134 135

166
198
226
250
362
413
485
563
651
723
792
922
973

63
96
25
49

61
08
83
53
31
05
83
21
70

167
200
227
256
3*3
417
490
571
652
730
853
923
976

1057
1088
1133
1266
1298
1392

1061
1096
1135
1267
1307
1394

31 3

7? 7

109 1

138
171
?n9
?98
?*6
3*6
4?9
401
578
6 C 3

7T6
8*58

928
979

10*2
Hn4
1143
1271
1399
13^9

2 35
5 79
14 11
139 1

174
210
229
?74
378
436
492
580
654
739
864
929
985
107«
1107
114*
1274
134?
1449

37 47
83 84
5 118
41 14
76
11
30
75
79
37
93
89
69
44
69
37
013

17
21
23
2 8

38
43
49
59
67
75
87
93
1

51
85
119

2 143
180
214
232
301
384
443
501
595
674
75 7

881
941

1080
una
1147
1275
1351
1457

015
1081
1109
1219
1278
1356
1458

IV-16
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ACTIVATION ANALYSIS-TECHNIQUE USED

NON-DISCKlMlNAIOKY COUNTING (A, B, Y) bU'l INCLUDtS HALF

LIPt AND AbbOKBtK MtAbUKh.Mh.NlS, ttU'lOKAUlObKAHHV,

EMULSIONS (CON'l 1NULD)

146? I47i 14 73 14 7 4 1477 1478 1479 14 « 3 1494 1495 1506
1513 1520 1?40 1?46 1547 1563 1569 1577 1581 16fl l 16Q4
1621 1628 1636 1055 l66fl 1664 1671 1675 1677 I683 1685
1686 1693 1694 170U I7n 1 7 1.

3

1720 17P6 l73n 1743 1747
1751 17^2 1754 1758 176? 1763 1764 177o 177? 1773 1774
177« 17H 1786 178/ 1788 1798 18Q0 1812 181^ 1822 1824
l83n 1834 1«39 1641 1B44 1848 1858 18*1 1«6? 1865 1870
1873 187? 18/3 lb/4 1879 1888 l9n 19?4 l937 1945 1948
195? 1955 1959 19/4 1976 197/ 1979 19*0 232^ ?34o 2384
2386 2409 2444 245? 2 5 1 25?3 2534 25 K 4 2597 2633 2636
2640 2643 2654 265/ 2658 2661 268n 26*7 2?1? 2714 27l7
2718 2/21 2731 2/3? 2748 ?7«59 2794 2 797 28 39 ?845 284 9

2853 2865 2873 2878 292n 2921 2927 29^2 294n 2942 2943
2949 ?9o4 2969 2V/6 298? 3064 3105 33*1 337* 339i 3394
3397 3414 346V 34 81 348? 349

1

3669 37 n 9 3714 3716 3726
3727 37?9 373d 3/32 3736 3/46 3755 37*7 378^ 3962 3965
3976 3977 3981 3987 3995 420 7 4267 4?7R 4?9* 4315 4319
4388 5?95 5320 535u 5353 5356 5357 53^9 537o 5381 5395
5397 5398 5403 5<+0? 5406 5408 542? 54?9 5439 5472 5501
5515 5517 5547 5581 57i9 5731 575? 57*9 584« 585i 5923
5927 5932 5933 593b 5965 5984 6f)0< 6 n i7 6031 6o44 6063
607 3 6086

NtUlKUK CUUNTiNG

8? P8 1*>9 1 7 206 * n/ 321 380 479 514 5^4 77Q 782 808
819 83 9 641 843 668 904 905 908 978 9«3 in 2^ 10 7 1136
1270 1280 130? 13// 1393 1435 1637 16^2 178? 1811 1822
1*57 19R6 2303 231b 2634 2751 2777 29*3 2987 349i 3711
4277 5238 526? 531V 5323 5551 5735 57*5 595^

PKOMPf bAMMA COUNTING

184 185 312 38>3 06? /13 1026 1.049 1061 1178 1336 1337
1553 1.576 1611 1651 1685 1772 1783 17«5 184^ 1898 1935
1951 1984 1985 2140 2254 2364 2429 25n4 253n 2652 2684
2933 3033 3078 308V 3126 3362 3399 34*6 3717 374i 3753
3811 39/6 3979 40UU 5177 5261 537? 53*4 556* 5577 5733
5756 5773 57/9 5919

IV-17
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ACTIVATION ANALYSIS-TECHNIQUE USED

NfcUTRUN t- LUX UtTtHMlNA I lUNi iNCLUUtb SAMPLfc b& LP * SH 1 E LU I N G

AND FLUX PfcRTUKBATlONS

125 161 179 186 205 209 212 221 3n4 305 306 316 347 377
39i 396 399 403 467 b 1 552 5Bl 6n9 6*2 701 735 743 794
62 8 832 84Q 843 84? 853 654 868 903 1037 1044 1054 1064
1070 10*5 1116 1156 1158 1161 1169 12*1 130^ 1331 1335
1347 1349 141* 141V 1420 1437 1452 14*7 1477 1487 1511
1570 1593 1598 1624 1627 1641 164? 1647 164« 1659 1676
1696 1716 172 Q 162/ 1877 1912 1936 1946 1950 1958 1981
198? 22»0 2480 253/ 2625 2754 280? 29^7 3414 3479 3485
37i9 3797 4?24 5339 5447 5602 5860 58*8 596?

CHAHGt PAHTlcLfc FLUX Ufc

'

bNM J N A T I ON , INclUgtb bAMPLb SfcLF

isHitLDiNb

314 381 131? 3403 3719 4215

PhOTQNUuLtAR LUX Ufc TtRM I N A T i UN , JNCl_UUfci> SAMPLt SELF

S M J E L U 1 N G

1014 1176 3719 3791 5379

INTfcNffcKING MUCLfcAP RtALTlUNb

108 114 131 15/ 196 201 314 332 3*6 347 352 36i 386 399
432 461 493 516 518 544 552 555 567 578 580 583 588 595
601 634 6?2 662 676 637 701 703 705 711 7?7 819 822 82b

83l 835 842 844 6?0 856 868 94o 977 9*6 101" 1012 1104
1144 1145 1158 1160 1161 1180 1183 UM il9n H92 1194
1198 1199 1341 134/ 1375 1386 1398 I4nn 1.40* 1413 1420
14?4 14?5 1432 1433 1436 1455 1456 1477 1499 1507 1520
1525 1528 159H 1599 1601 16?8 1647 1678 1731 1816 1899
1907 1911 i9i4 192U 1937 1938 1950 19*8 2?59 ?283 2369
2495 2499 25l5 2643 266? 2681 2723 27^4 2767 2839 3384
3403 3414 3461 3470 3479 3485 3993 39°4 4201 534i 5381
538? 5757 5978

OlHfcP tKRuRS ASSOUlATfcU W ] f H J PR A U I A T I UN

131 205 212 291 ^95 297 300 306 322 3?8 344 346 388 399
476 505 533 61.4 620 6?i 622 828 835 8 7 6 842 845 850
1087 I26i 144? 1526 1598 1647 1675 1676 1729 1731 1889
19m 1956 1972 3.981 2681 2849 2948 29o n 3101 3403 3479
3488 37«i 3791 4206 4?13 42?4 4325 5379 560? 6066
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ACTIVATION ANALYSIS-TECHNIQUE USED

CUUNTiNlj bHRnKS AND CUNKbCTlUNS

l7o 184 185 242 312 622 344 3$1 399 4*5 468 585 592 610

614 619 6?0 621 0?b 1 \\ 739 843 854 in9n 1136 1161 1177
1178 1182 1187 1191 H95 1196 1199 13*9 1347 1434 1601
1643 16&2 1^76 1684 1729 1873 1936 19*7 1939 2280 2480
2497 2503 258n 2567 2643 2660 269? 3374 346* 3468 3479
3499 379i 4206 4213 4224 5385

PKECmaN»ACCUkACY JlSCUSSbU

57 105 108 110 113 114 130 201 205 2l? 255 ?63 267 284

285 286 287 2«& 289 29o 305 312 322 3?9 337 342 344 39*
400 539 b49 55j 583 609 614 621 622 6*6 691 739 808 840
841 842 643 65v> 654 863 866 868 952 1*17 10?7 1040 1064
1076 108o 108? 1064 1085 1090 1U94 U*0 116? H67 1169
1171 1172 1175 117a 11.80 ll8l 1182 li«3 1184 U87 1191
1193 1196 119^ 1255 1328 1347 1362 1414 i4iS 1439 1442
1453 1462 1466 1484 l5fl5 151,8 1528 15*7 1541 1598 1599
1627 16?8 1641 1043 1647 17?9 l73j 1782 l8i«S 1865 1872
1873 1885 1689 1912 1913 1950 l9b7 19*9 1.979 198l 1983
2157 2455 2499 2?u3 2525 2534 2537 2539 2541 2542 2549
2652 2686 2754 275? 2777 2836 2849 2373 3079 3fl9l 3099
3368 338i 3362 3416 ,346? 3488 35l4 4i06 420* 4276 4278
5341 5353 5366 5368 537? 5381 5385 5390 57l*

SbNSJl 1VITY TAbLbb

16 Hi 130 13? 141 162 164 ?oi 203 2o* ?1« ?8l 293 294
295 2 Q o 297 296 312 337 340 342 343 3*4 345 347 409 435
446 447 449 566 58U 584 603 618 641 643 644 646 659 663
668 671 676 679 685 702 703 708 7?2 736 748 75l 808 810
835 836 837 841 643 846 850 852 859 873 877 690 894 901
918 942 951 97* 1039 1040 1049 1051 1*65 1086 1097 1144
1148 1152 1154 1162 1166 1172 1190 ll<>3 119* 1304 1312
1315 1327 1347 1352 1353 1355 1361 1375 1404 1407 1416
1417 1421 1425 1439 1464 1465 l5o3 15?2 1524 1536 1540
1620 1642 1656 1666 1669 1673 1676 16«1 l73l 1755 1808
1838 1654 1873 1674 1975 1881 1885 1889 1903 1911 1935
1940 1941 ?452 2510 2567 2568 2663 269Q 2697 2799 2924
2937 2939 3059 3071 308? 309l 3366 3395 3487 3487 3508
3756 3772 3793 38u3 3978 3980 4294 531 7 5379 5379 5384
5389 5993
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ACTIVATION ANALYSIS-TECHNIQUE USED

PRECQNCfcNTRATjONi CONTAMINATION, CULLEO'fjON ANU HANDlINU
TECHNIQUES

47 61
438 4

932 9

1 4 09
1479
172?
25H
2696
335P
4273
58 73

1*0
7 7 49
33 11
1412
1497
1747
2540
2734
3507
4296
5929

179 1

3 511
f)7 1 1

1416
1510
1750
2598
2748
3508
43 0?
5959

8.5

54
29
142
152
1/7
262
275
350
431
596

192 263
2 543 5

1141 11
7 1428

1529
1774
2635
2B0O
3724
5341
5963

322 33l 354 377 3*5 422 437
86 614 708 7?1 813 8?9 850 851
43 1181 124? i?81 1342 1404
1432 1436 14^5 146? 1463 1478
1609 162ft 16*6 165^ 1655 1708
1811 1832 18*5 1*74 1914 2440
2637 2665 2672 268S 2687 2695
2904 2936 29*1 2984 2989 3100
3959 3960 39*4 4201 4217 4219
5357 5358 5359 536« 545l 5869
6002 605? 60*8 607* 6q8i

IHRADJATION TfcCHNJQUfcS* SAMPLE HANDLING AND FAClLHlpb,
FLUX MUNlTUKb

125 1

455 5

8?4 8

1083
1407
164?
1706
1883
1965
2549
2939
3791
5451
5963

31 14
00 61
43 84
1097
1416
1658
1712
1389
?104
?564
2948
3796
5594
5983

6 181
4 6??
6 84b
1116
1437
1659
1717
1912
2147
2576
3333
3797
5610
6059

192
631
652

1136
1439
1661
1722
1916
2335
2598
3376
38C 8

5694

199
b35
898
1145
1440
1663
1729
1920
24io
2659
3403
3956
57li

205 28
658 67
950 96
1148
151.7

1676
1845
1922
2501
?672
3461
3981
5 7 33

28
70

1 97
1248
1523
1695
1853
1923
2524
2787
3507
4251
5748

1 ?P5
2 71 4

9 in2 <5

12^6
15?8
16°6
18*1
1940
25P7
2849
3509
42*0
58*8

316 3

719 7

1048
125«
1539
169«
1864
1945
253*
2924
374^
531*
5873

?4 3

37 7

105
1269
1545
1701
1868
1956
2542
?936
3751
54?5
5943

41 348
65 819
4 1055
1277
1627
1702
1875
1957
2548
2937
3790
5443
5952

ACTIVATION AMALrSiS STANUAKUS AND STANUAKU REFEHeNLb
MATfcRl ALS

205 306 314 361 362
087 808 820 841 953
1433 1596 2501 2537

363 3*5 367 371 5?2
1076 1126 1187 1255
3413 3472 3481 35*0

581 587 600 676
128? 1293 1431
432n 5985
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ACTIVATION ANALYSIS -TECHNIQUE USED

CUMPUTtK APPLICATIONS AND NUMtRiCAL MtTHOjb

18 36 58 156 1V9 2U1 273 520 527 534 *74 59n 642 693
707 759 826 845 97/ 1033 1041 1058 1073 1251 1328 1359
1419 1457 150H 1550 1557 1567 1580 1617 l62n 1622 1691
l7o? 1735 1737 179U i909 I8i9 1826 18^1 186* 1868 1919
1947 2107 2116 ^38/ 2450 2494 2506 25*8 2514 2515 2521
2533 2538 2545 254/ 2548 2574 260? 2673 2689 269i 2?02
2706 2715 2740 2760 2767 2801 3082 32*3 3353 3356 3380
3381 339i 3500 3514 355n 3552 3662 37*1 3776 379i 3798
3809 420Q 42in 4243 4275 4287 4326 4377 439^ 4397 5348
5361 5376 5498 5513 5546 5583 5587 5618 562n 574o 5744
5745 5778 5937 5971 6046 6082 6087

DATA HANDLING SYSTEMS

59q 931 961 1116 1^/9 1567 1620 1670 1702 1712 1954
2547 ?7f»2 2703 270/ 2740 2951 2968 33^6 366? 379i 4199
4200 5434

ElfcCTKUNICS flN ALflVATlUN ANALYSIS

318 3^2 3*9 393 65^ 682 837 1058 io79 Hl6 1.350 1358
160? 1612 1944 1964 225? 2500 2529 2538 2561 265q 2702
2703 2704 27l0 2/36 2740 2779 2801 3ii 7 342^ 3426 3438
3443 3521 3548 366<i 3741 3790 379l 4?pq 4289 5380 5414
5434 5943
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NBS TECHNICAL PUBLICATIONS

PERIODICALS

JOURNAL OF RESEARCH reports National

Bureau of Standards research and development in

physics, mathematics, chemistry, and engineering.

Comprehensive scientific papers give complete details

of the work, including laboratory data, experimental

procedures, and theoretical and mathematical analy-

ses. Illustrated with photographs, drawings, and
charts.

Published in three sections, available separately:

• Physics and Chemistry

Papers of interest primarily to scientists working in

these fields. This section covers a broad range of

physical and chemical research, with major emphasis

on standards of physical measurement, fundamental
constants, and properties of matter. Issued six times

a year. Annual subscription: Domestic, 35.00; for-

eign, 36.00*.

• Mathematical Sciences

Studies and compilations designed mainly for the

mathematician and theoretical physicist. Topics in

mathematical statistics, theory of experiment design,

numerical analysis, theoretical physics and chemis-

try, logical design and programming of computers

and computer systems. Short numerical tables.

Issued quarterly. Annual subscription: Domestic,

32.25; foreign, 32.75*.

• Engineering and Instrumentation

Reporting results of interest chiefly to the engineer

and the applied scientist. This section includes many
of the new developments in instrumentation resulting

from the Bureau's work in physical measurement,

data processing, and development of test methods.

It will also cover some of the work in acoustics,

applied mechanics, building research, and cryogenic

engineering. Issued quarterly. Annual subscription:

Domestic, 32.75; foreign, 33.50*.

TECHNICAL NEWS BULLETIN

The best single source of information concerning

the Bureau's research, developmental, cooperative

and publication activities, this monthly publication

is designed for the industry-oriented individual whose

daily work involves intimate contact with science

and technology

—

for engineers, chemists, physicists,

research managers, product-development managers, and

company executives. Annual subscription: Domestic,

31.50; foreign, 32.25*.

'Difference in price is due to extra cost of foreign mailing.

N0NPERI0DICALS

Applied Mathematics Series.
tables, manuals, and studies.

Mathematical

Building Science Series. Research results, test

methods, and performance criteria of building ma-
terials, components, systems, and structures.

Handbooks. Recommended codes of engineering

and industrial practice (including safety codes) de-

veloped in cooperation with interested industries,

professional organizations, and regulatory bodies.

Special Publications. Proceedings of NBS con-

ferences, bibliographies, annual reports, wall charts,

pamphlets, etc.

Monographs. Major contributions to the techni-

cal literature on various subjects related to the

Bureau's scientific and technical activities.

National Standard Reference Data Series.

NSRDS provides quantitative data on the physical

and chemical properties of materials, compiled from
the world's literature and critically evaluated.

Product Standards. Provide requirements for

sizes, types, quality and methods for testing various

industrial products. These standards are developed
cooperatively with interested Government and in-

dustry groups and provide the basis for common
understanding of product characteristics for both
buyers and sellers. Their use is voluntary.

Technical Notes. This series consists of com-
munications and reports (covering both other agency
and NBS-sponsored work) of limited or transitory

interest.

CLEARINGHOUSE

The Clearinghouse for Federal Scientific and
Technical Information, operated by NBS, supplies

unclassified information related to Government-
generated science and technology in defense, space,

atomic energy, and other national programs. For

further information on Clearinghouse services, write:

Clearinghouse

U.S. Department of Commerce
Springfield, Virginia 22151

Order NBS publications from:

Superintendent of Documents
Government Printing Office

Washington, D.C. 20402
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