
fW!¡ 

IMI 

EU] >EAN [ÌC ENERGY COMMUNITY - EURATOM 

ÌU)i 

'idi™ I 
.sï'iif AMPUTER PROGRAM FOR THE CO 

TT ~eW; 

m 
f**1} 

TRUCTION 

«ö* 

OF TABLES OF GAMMA PEAKS AND FOR 
CALCULATION OF SPECIFIC ACTIVITIES OF 

km 

)RPEMA 

M 
M 

fc&WW,»>¡ 

iiii 

¥9L 
ha! ¡ft 

W4i1jj»|>¡J 

^;fej 

¡#í mí 

leiif: 
ΐϋ ω 

I 

m 

ÌHW 
«'«¿SU 

Joint Nuclear Research Center 
lepra Establishment - Italy 

Chemistry Department 
and 

Scientific Information Processing Center - CETIS 

prR'îïHR] 
h I .»* « I t - I 

Util «if 



ι It 

I 
um 

\~Ν 

This document was prepared under the sponsorship of the Commissie 

of the European Atomic Energy Community (EURATOM). 

Neither the EURATOM Commission, its contractors nor any person 
.acting » their behaif : 

Make any warranty or representation, express or implied, with respect 

to the accuracy, completeness, or usefulness of the information con­

tained in this document, or that the use of any information, apparatus, 

method, or process disclosed in this document may not infringe 

privately owned rights; or 

Assume any liability with respect to the use of, or for damages resulting 

from the use of any information, apparatus, method or process 

at the price of F F 8,50 FB 85 — DM 6,80 Lit. 1060 Fl. 6,20 

mj* Π] lilÜftífíi'll 

When ordening, please quote the EUR number and the title, 

which are indicated on the cover of each report. 

.'»A,» 



EUR 3154.e 

COMPUTER PROGRAM FOR T H E CONSTRUCTION OF TABLES OF 
GAMMA P E A K S AND FOR CALCULATION OF SPECIFIC ACTIVITIES 
OF RADIOISOTOPES FORMED BY (η, γ) REACTION 
by G. GUZZI, J . PAULY, F. GIRARDI and B. DORPEMA 

European Atomic Energy Community ­ EURATOM 
Joint Nuclear Research Center ­ Ispra Establishment (Italy) 
Chemistry Department and Scientific Information Processing Center ­ CETI S 
Brussels, October 1966 ­ 64 Pages ­ 3 Figures ­ FB 85 

A computer program called LIBRAR has been developped in order to derive 
tables of gamma peaks classified according to their energy and to calculate 
the specific activities of peaks from radiosotopes produced by (η, γ) reactions. 
Photoelectric peaks and double escape peaks were considered. The input da ta 
include the efficiency curves of the detector, cross­sections and gamma ray 
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SUMMARY 

A computer program called LIBRAR has been developped in order to derive 
tables of gamma peaks classified according to their energy and to calculate 
the specific activities of peaks from radiosotopes produced by (η, γ) reactions. 
Photoelectric peaks and double escape peaks were considered. The input data 
include the efficiency curves of the detector, cross-sections and gamma ray 
abundances of the isotopes considered : for these last quantities either literature 
data or values determined experimentally in this laboratory have been used: 
The list of the program and an example of the output data arc given in appen­
dices. 
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INTRODUCTION. 

The identification of gamma emitting isotopes· ob­
tained by neutron activation is usually done by measuring 
the gamma peak energies. 
The ratios of the photopeak areas is also often used as a 
further control of the identification. 
Lists of isotopes and gamma ray energies especially stu­
died as a help for the analyst are already available (1, 
2, 3, 4, 5, 6, 7, 8, 9) but the ratio of photopeak areas 
is generally omitted. One of the reasons is certainly the 
fact that the value of these ratios, depending on the de­
tector efficiency, varies from installation to installation, 
and would therefore be of little general use. 

We have tried to cover this gap, by setting up a 
computer program, called LIBRAR, to obtain with the mini­
mum effort, a complete library of isotopes, including ra­
tios of photopeaks valid for the detector and source geo­
metry actually used by the experimenter, and specific ac­
tivities under the peaks, expressed in counts per minute. 
These last figures correspond to the irradiation at satu-

13 ration of one jigm of element in a thermal flux of 10 
2 

neutrons/cm sec. The decay factor is taken equal to the 
unity and the counting time is assumed to be 1 minute. 

This program is primarily intended to help labora­
tories which are using Gê -Li detectors in activation ana­
lysis, although the program can be used also for scintil­
lators. The use of Ge-Li drifted detectors in activation 
analysis is limited up to now by the small efficiency of 
the detector, although they have already been found use­
ful applications (10, 11, 12). 

The photopeak efficiency of these detectors, and 

Manuscript received on August 16, 1966 
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therefore the photopeak ratios, are certainly very dif­
ferent from that of the scintillators, and moreover dimen­
sions and shapes, and therefore efficiencies, are constan­
tly changing. 
The program should be of help to keep the library up to 
date with the real detector situation of the laboratory. 

INPUT DATA. 

a) Photopeak efficiency of the detector vs. gamma ray e-
nergy. 

The photopeak efficiency curve of the detector 
vs. gamma ray energy and the efficiency for double 
escape peaks are the experimental input data of the 
program, different from one installation to the other. 
They must be provided in tabular form for energy in­
crements of 50 KeV from 0 to 5,500 KeV. They are cal­
led in the program TAB1 and TAB2 and are reported on 
Tab'.o-i I and II for the detector used in our labora­
tory. The efficiency curves (as shown in Figure 1 for 
the same detector) can be obtained by means of cali­
brated radioactive sources. We found expecially useful 
for this purpose to use a sealed Th source, in equi­
librium with its daughters. The advantage is the absen­
ce of decay problems and the presence in a single sour­
ce of eight photopeaks useful for calibration purpose, 
and of energies ranging from 239 to 2,614 KeV. The 
radioisotopes produced by decay of Th are represen­
ted on Figure 2. The abundance of the principal gamma 
rays is also given. Most of these values are taken from 
reference 13· For some abundances however there exist 
discreoancies between the values from, the literature 
and our experimental results: then the experimental 
abundances were reported on the Figure and indicated 
by an asterisk. For the double escape peaks the effi-
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ciencies are determined from sources containing 01 and 
24 Na . The absolute activities were previously determined 

on a calibrated Nal(Tl) detector (14). 

b) Library. 

A set of data cards with the nuclear data used for 
the compilation of the tables are also added as library 
data. The first card contains the symbol of the isotope 
(ELEM), the numerical value of its half-life (TP) the 
symbol which indicates the unity used for the half-life 
i.e. minute, hour, day, year (T), the number of gamma 
peaks considered for each isotope (NE), the cross-section 
(SIGMA) in cm /g of the element and an index KD which is 
equal to zero, if all the values for the isotope have been 
taken from the literature, and is one,if the experimental­
ly determined values have been used. Experimental data can 
thus be introduced instead of literature data whenever 
preferred, or when literature data are lacking. The succes­
sive cards introduce the energy of the gamma ray (KEV) and 
their abundance (A). 

The values for the half-lives and the cross-sections 
2 

in cm /g are taken from the previously published Data Han­
dbook for Sensitivity Calculations in Neutron Activation 
Analysis (8), the gamma ray energies come from reference 
(5) and the gamma ray abundances have been taken from the 
book on Activation Analysis published by W.Schulze·(2). 
The library of nuclear data is reported on Table III. 

COMPUTER PROGRAM. 

A list of the program, written in Fortran IV is gi­
ven in Appendix 1. First of all the input data are read, 
then the specific activity at saturation (AB) is calcula-
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TABLE III (continued) 

ISOTOPE HALF L IFF . SIGMA ENERCYIK5V) ABUNDANCE 

10 CAU7 h.P.CO 1 . 2 0 0 E - 0 ^ ( 0 ) i»00 6 . 0 C 0 E - 0 2 
P3C 6 , n c o E - 0 2 

1 2 ° 0 7 . 7 C O E - 0 1 
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520 2 , 6 i ) 0 E - û l 
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796 8 - . 7 P 0 E - 0 1 
301 8 , 8 C 0 E - 0 2 

1 C 3S 1 . . 0 3 0 E - 0 2 
116(3 1.91UJE-02 
1363 3 . 3 7 0 E - 0 2 
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2 o 9 0 0 h 0 0 ( 0 ) 91+ 6 . 2 ~ 0
r

- 0 2 
2 7 9 7 . 2 C 0 F - 0 3 
3 5 5 1 . U U 0 E - O 2 

25 ER171 7c5CH h0 8 0 0 Ε - 0 3 ( 0 ) 112 U 8 8 0 E - 0 1 
117 l o U O O E - 0 2 
121* 7 . 0 C 0 5 - 0 2 
296 I 0 8 8 O E - O I 
" 0 8 5 „ 8 6 0 E - 0 1 

26 EU152M 9 . 2 C H 2 . 6 5 0 5 0 0 ( 0 ) 122 6 . 9 P 0 E - 0 2 
311I4 2 o ' + 5 0 E - 0 2 
937 I 0 O 2 O F - O I 
961 1 , 0 4 5 5 - 0 1 
983 9 . .TC0C-O3 

1327 2 , i + 5 0 E - 0 2 
11*10 1 . 3 Ό Ε - 0 Σ 

27 EU152 1 2 . 5 C Y 1 . 2 5 ) 5 0 1 ( 0 ) 121 2 . 8 C 0 E - 0 1 
245 U 1 9 0 E - 0 1 
Vik 2 o 6 l O E - 0 1 
1+12 OoCCOF-03 
782 l o O l t O E - O l 
3 7 2 4 . U 6 0 E - 0 2 
969 l o 7 9 0 E - 0 1 

1C90 l , l » 9 0 E - 0 1 
1.200 5 , 9 i + 0 E - 0 2 
11+20 2 , 6 9 0 E - 0 1 

28 EU151+ 1 6 . 0 0 Y 'Ό 1 0 0 E - 0 1 ( 0 ) 123 3,1+t+OE-OI 
248 8 . 1 5 0 E - 0 2 
593 1+.OCOE-02 
691+ 5 . C C 0 E - O 3 ' 
706 5 , 0 0 0 5 - 0 3 
725 2 . 1 0 0 Ε - 0 1 
759 7 , 0 3 0 5 - 0 2 
875 1 . 3 C 0 5 - 0 1 
998 l . U C O E - 0 1 

1007 1 . 7 0 0 E - 0 1 
1277 4 . 2 0 0 5 - 0 1 

17 
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19 

20 
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12.2CH 

5 . K " 
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TABLE III (continued) 

ISOTOPE HALF LIFE SIGMA E N E R G Y ( K E V ) ABUNDANCE 

29 FE59 45.COD 3.4005­05(0) 145 0,0005­03 
191 2.790F­O2 
1098 5.7005­0 1 
1289 4,3005­01 

30 GA72 14,2011 1„500E­02(1) 601 7.1705­02 
630 2,3^35­01 
834 7,5405­01 
3
9U 8,190E­02 

1C50 5­5005­02 
l
c
95 1.0Γ9­­01 

19S9 5,2805­02 
"203 2*8705­01 

? 4 9 1 P., " ρ ο Ρ ­ 0 2 

2508 i',6785­01 
31 GD159 13.OCH 3.800E­0310) 220 4,7005­03 

'CC 9„4<=05­04 
364 1.8805­01 

32 GE75 1.3311 1 . 3 5 0 5 ­ 0 3 ( 0 ) 199 U 5 4 0 E ­ O 2 
264 1 , 2 9 0 5 ­ 0 1 
4 2 7 3 = 2 0 0 5 ­ 0 2 
4 7 7 3 . 0 Γ Ο Ε ­ 0 3 
625 2 , 3 C 0 E ­ O 3 

33 G577 12 .OCH 1 . 5 0 0 5 ­ 0 4 ( 0 ) 210 2 , 3 4 3 5 ­ 0 1 
215 2 , 3 2 0 5 ­ 0 1 
2ó5 5 , 5 1 0 5 ­ 0 1 
368 U 6 8 0 E ­ O 1 
4 1 6 2 , 7 1 5 5 ­ 0 1 
563 1 , 5 2 1 5 ­ 0 1 
6 3 2 1 , 1 3 1 5 ­ 0 1 
7 0 9 1 . 0 1 U F ­ 0 1 
9"Ό 6 . 4 2 0 5 - 0 2 

1030 7 , Ì 2 0 5 ­ O 2 
13.70 7 , 0 5 0 5 ­ 0 2 

34 HF175 70 .CCO 9 . 6 2 0 5 ­ 0 5 ( 0 ) 114 2 . 9 6 0 E ­ 0 3 
2

7
0 6 , 0 '

1
0 5 ­ 0 ; 

343 3 „ Ó C O E ­ 0 1 
4

T
0 U 3 C 0 5 ­ 0 2 

35 HFlaON
1
 5 . 5 C H 3 . 0 0 0 5 ­ 0 3 ( 0 ) " 1 6 7 , 3 5 . 0 5 ­ 0 1 

332 9 . 3 9 0 E ­ 0 1 
4 4 5 7 , ' " 2 0 5 ­ 0 1 
501 1 . 0 9 0 E ­ 0 1 

36 HF181 45 .COO 1 . 3 0 0 5 ­ 0 2 ( 1 ) 153 4 , 1 9 0 5 ­ 0 1 
136 5 , 9 0 0 5 ­ 0 2 
137 1 , 3 0 0 5 ­ 0 2 
7
4 6 1 , 3 6 0 E ­ 0 1 

482 8 , 4 0 0 5 ­ 0 1 
616 1 , 9 8 5 5 ­ 0 1 

37 HG197M 2 4 . O C H 1 . 9 0 0 5 ­ 0 3 ( 0 ) 1"3 3 , 5 9 0 5 ­ 0 1 
164 5 , 8 3 0 5 ­ 0 2 

38 HC197 3 . 7 0 0 5 . 7 0 0 5 ­ 0 3 ( 0 ) 192 5 , 0 6 0 5 ­ 0 3 

39 HG203 4 6 . 5 0 0 3.1*0 0 5 ­ 0 3 ( O ) 279 8 , 2 . 5 0 5 ­ 0 1 

40 H 0 1 6 6 27 .3011 2 , 2 0 0 5 ­ 0 1 ( 0 ) 8C 8 . . 3 7 0 E ­ 0 2 

1360 9.3705­03 
1530 1.9705­03 
1610 9.9C0E­O4 

41 1128 25. OOM 2.600E­0.2( O ) 450 1,7605­01 
540 1.7905­02 
750 2,0005­03 
990 3,0005­03 

42 IN114K 49.000 1.2003­02(0) 193 1.3503­01 
556 3,5C0E­O2 
722 3.5Γ05­02 
1299 O.00OE­O4 

43 I N 1 1 6 M 5 4 . 0 C M 7 . 8 0 0 E ­ O K O ) 137 2 , 3 1 0 5 ­ 0 2 
406 2.4605­01 
1035 5,4C0E­01 
1274 7,5005­01 
1437 2o1C0E­0 1 
2C90 2,5005­01 

44 I R 1 9 2 7 4 . 0 0 0 1 .2O0E 0 0 ( 0 ) 2 0 1 2 . 7 5 0 5 ­ 0 3 
206 2.3205­02 
233 3.940F­03 
296 2,7­0E­01 
307 2.7005­01 
317 7.2C0E­01 
375 1.120E­02 
417 1.2355­02 
468 4.930E­O1 
435 2.5405­02 
583 5.470F­02 
605 1.080E­01 
613 6.450E­02 
385 3.360E­03 
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TABLE III (continued) 

45 

ISOTOPE 

IR1 94 

HALF L I F 5 

19.OCH 

0 Γ 7 " \ 

3 o 5 0 0 5 - 0 1 ( 0 ) 

" '■! !" ·- Y ( 5 

"Ό -, 
- -ή 
6 " 1 
6 4 3 
0 ^ 7 

1 1 Γ ο 
1 4 7 8 

" V ) Λ (ONDANO F 

4 j O C O F - 0 · 
7 , 5 ­ τOF­OÍ 
1 , ' ­ 2 0 F ­ 0 2 
5 . 7

Λ
0 Γ ­ 0 : 

2 . 7 C O F ­ 0 2 
2 . 7 9 0

e
­ Π 3 

Ι , 9005­11 ­

52 MOT C1 1H.6CM
 1

. , 2 0 · ) 5 ­ 0 4 ( 0 ) 1"0 

57 

58 

OSI 91 

OSI 93 

16.CCO 

5 2 . e cu 

62 AU199 3 .2CO 8 . 7 0 0 5 ­ 0 4 ( 0 ) 

63 RR36 1 3 . 0 C D 2 . 3 3 0 5 ­ 0 3 ( 1 ) 

46 K 4 2 1"..5CH 1 . 4 0 0 5 ­ 0 3 ( 0 ) 1530 1 , " 0 0 5 ­ 0 1 

47 L A 1 4 0 40 .2011 5 . 6 0 ' Έ - 0 2 ( 0 ) 329 3 . 0 2 0 5 - 0 1 
458 5,9505-02 
k°7 L|,9(-0F-P1 
815 4.5402-01 1600 9."005-0 1 "!500 9,0C0E-O3 

4P LU177 6 . 8 C 0 5 . 6 0 . 1 5 - 0 1 ( 0 ) I H 3 . 1 2 0 5 - 0 . " 
"■08 6 . 9 0 0 E ­ O 2 
350 3 o ° e O F ­ 0 5 
3 51 ' ­ » „ n y O ^ ­ O

7 

49 M027 9 .5CM 1 . 4 0 1 5 ­ 0 4 ( 0 ) i
7

? 7 . " Ό Λ " - · ) 7 

' l i 3 7.. o r 0 5 - 0 1 
l e i : - ;.\, ">7o--<";ι 

50 MN56 2..6CH 1 . " M E - 0 ' | 1 | 84= 9 : 7 " : " - " ' 
1=n / , 2 , > P - - 0 1 
" ì

7
1 l , l ­ 7 0 ' " ­ 0 1 

•V:=1 1 . "CO' ­ Ι " 
■976 4 . v ; ; ­ ¡ ■ 

51 M099 6.6. OCH
 7

c g o O C ­ 0 4 ( 0 ) 140 ' 1 ­ 2 5 0 " d f 
■ " i 6­ < ­ r o ­ ­ o ; 
" 7 2 7 , ■ ­ > ­ ­ , ­

40 7 , -,r.r.-_,y-
' 0 7 , 3 0 0 5 ­ 0 

ι r 
1 " 3 Í ,

 r 3
 0 '~ ­ o ­; 

­ rf? Ο , Ο Ο Α Γ ­ 0 1 
A
 - c 7 . 1 '■ Q' -Γ τ 

τ.­.7 ;¡,o,­"­)."_r. ι 
545 7 , 3 " Γ 5 ­ ο : 
9··­Π 7, OCO'"­ ! ' I 

53 ΝΛ24 15 .OCH I o l 3 0 5 ­ 0 " ( l ) 1
7

6 " 1 ­. r Γ r, .­ n c 
" 7 5 4 1 OΓ Π: OC 

•34 NB">4f' Λ ο 6 0 · ' ' ) .
r
i O O ü ­ 0 3 ( 0 ) ' " "+ 9 . Ο <5 C Γ —01. 

55 NOI 47 1 1 . 5 CO ι . 30 J O ­ O " ( O ) 131 5 . " O O t . ­ O
7 

" "
7
 1 , " ^ 0 F ­ 0 2 

3
Λ

1 2= " ­ " 0 5 ­ 0 2 
412 1 , 5 6 0 5 ­ 0 3 
441 1 . 7 6 0 5 ­ 0 3 
5

7
3 1 . 1 5 0 5 ­ 0 1 

6or, ü „ o e o r ­ o
7 

6 " 3 7 , 0 0 0 5 ­ 0 3 

56 N I 6 3 2 . 6 0 H 1 . 4 9 0 3 ­ 0 4 ( 1 ) * 6 3 ΐ , Α ^ Ο Γ - η ; 1114 1.320F-O1 1412 3, 1 = ΟΓ-01 
6.7015-05(01 129 2,4405-01 

2.1005-02(0) 139 3,9605-0? 2.P1 i+. 'OOF-03 7"1 2.4-;0r-O3 388 5.080"-07 4*0 2,1705-01 
59 PR142 1 9 . 2 C H 4 . 6 0 0 5 - 0 2 ( 0 ) 1370 4 , 0 0 0 5 - 0 2 

60 PT197 13 .OCH 6 . 8 0 ) 5 - 0 4 ( 0 ) 

61 PT199 3 0 . 0 C M 3 . 7 0 0 E - 0 4 ( 0 ) 

191 
279 

197 
246 
318 
475 
540 
7 20 
790 
960 

153 
200 

079 

1 , 7 9 3 c - 0 2 
9 . 7 5 0 E - 0 3 

l . 7 , : 0 5 - 0 2 
8 , 0 c 0 r - 0 2 
2 , 1 6 0 5 - 0 1 
3 , 1 1 0 E - 0 1 
5 , 7 5 P E - 0 1 
1 , 7 0 0 5 - 0 2 
1 . 7 C O E - 0 2 
4 . 0 C 0 5 - 0 7 

6 . 6 0 0 5 - 0 1 
1 .3 8 0 5 - 0 1 

3 , 9 5 0 5 - 0 2 
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TABLE III ( continued) 

ISOTOPE HALF LIF r 

64 R3P3 1".PCM 

SIGMA 

2 . 4 0 ) 5 - 0 4 ( 0 ) 

REI 86 

67 RUÓ" 

o e n 

66 REI 39 l " o O C ' l 

, C r ¡ 

60 RUI 03 4 O . 0 C n 

6 9 RUI 05 4 .5C ' - ! 

70 S 37 5.OHM 

7 1 SRI 2 2 2.°e,-> 

72 S31 24 6") . c o n 

7 7 S046 ¡"'t:. 020 

74 S5 7-, 1 3 " . O C ' l 

73 SF..0 1M 2 O . 0 0 M 

76 SI 31 2 . 6 0 ! 

77 SM155 4 ^ . 0 0 1 

78 S N 1 1 7 120 .CCO 

79 SN117M 14.OCO 

HO S N 1 2 7 4O.0CM 

31 SN125M 9.5C.M 

32 SR85 6 5 o C e n 

83 SR3 7Í ' 2 . 3CH 

84 TA132M 1 6 . 5 0 M 

85 TAI 82 115.OCO 

1.4505-01(0) 

I.4005-01(0) 

1005-05(0) 

,7005-05(0) 

ENERGY ( ".EVI 

908 13°0 1 "50 2110 ".6 50 3010 ^240 4°70 
127 
137 6.31 768 
155 
478 

109 
216 
3 2 5 
44 0 
498 
"60 
610 

3.6005-

4.5005-

'.oOO-iE-

5 o 3 "j ~¡-:_-

:.oo Έ-
U70'ir-

1.150E-

7» 2005-

1.5015-

6.500E-

5.660E-

3.350E-

6.050E-

5.300E-

1.10OE-

O.OOOE-

6.3005-

-04 ( 0 ) 

-07(0) 

- 3 2 ( 0 ) 

-05(0) 

-11 ( 1) 

-05(0) 

-01(0) 

-05(0) 

-01(0) 

-05(0) 

-06(1) 

-05(0) 

-05(0) 

-05(0) 

-03(0) 

-05(0) 

-02(0) 

150 726 
3 100 

564 
6-96 

1 140 
1260 
607 
6 46 
"14 
7°3 
">70 

i'Ρ2 
1694 
30 9 0 

3 3 5 
Ilio 
121 
156 "00 265 " n0 7 1 2 
-,4o-> 

103 

12 6 0 

10 5 
170 
54 7 
615 
2o0 
3°2 
159 

153 

326 
640 
1070 
1794 
513 

33.8 

133 

100 
114 
152 
179 
222 

1 122 
1 139 
1222 
1231 

ABUNDA :CE 

1.3335-01 
1.7505-02 
2,9 185-01 
1 , 3105-0 2 
3.2105-02 
4. 1005-03 
4. 1005-03 
4. 1C05-03 
9.0C0E-03 
1,0205-01 
6,7^CE-04 
3.980F-04 
9.000E-02 
6.ΟΓ0Ε-Ο3 
0.0005-02 
1 . Π 0 Ε - 0 2 
7 . 5 7 0 5 - 0 1 
5 , 4 5 0 5 - 0 2 

5 . 0 0 0 E - O 3 
9 . 0 O 0 F - 0 1 
4 , 0 0 0 E - O 3 
5 . 9 6 0 F - 0 2 

2 o 5 C 0 F - 0 1 
9 , 9 9 5 E - 0 1 

9 , 0 0 0 5 - 0 1 

6 , 6 0 0 5 - 0 1 
3 . 2 8 0 F - 0 2 
3 , 0 e 0 E - 0 2 
7 . C C 0 5 - 0 2 

9.2005-0 1 
9„5O0F-O2 
lo 5805-01 
-1, 500' -01 
4.300É-02 
7- 9005-02 
4c4705-01 
3,5005-02 

1,0005 OC 1,0005 OC 
1-5405-0 1 5o 160 = -01 1.650E-02 5,5505-01 2,55 0E-0 1 1.0705-02 1.3805-01 
8, 1C0E-0 2 

7,0005-04 

.3,3005-0 1 
2.0C0E-04 
6,5005-03 
0,000E-05 
2.00OE-02 6.9505-01 
9.5005-01 

3.200F-01 

9,570E-01 
3.0005-03 
3.0COF-O2 
1.700E-O2 
9.990E-01 

7.3C0E-01 

1.9C0E-01 

1.330E-02 2.920E-02 1.180E-01 5.4C0E-02 1, 190F-01 3.2805-01 1.510E-01 3.200E-01 1,6505-01 
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TABLE III (continued) 

ISOTOPE HALF L I F E SIGMA ΕΜΠ3GY(ΚΓV) ABUNDAMCF 

86 TB16C 7?.o0CD 8 o 0 0 0 C ­ 0 2 ( 0 ) 197 1 „ 1 9 0 E ­ 0 1 
5 o 0 0 0 F ­ 0 1 
3., 3C0E­02 
3 o 3 0 0 E ­ 0 1 
3 , S C 0 E ­ 0 1 
l o 6 C 0 E ­ 0 1 
3oCC0E­02 

87 Π 31 8c ICH 3 o 6 0 0 E ­ 0 U ( 0 ) 2°U S , K 0 F ­ O 2 
Π., " 2 0

r
­ ! l 1 

9 0 3 5 C F ­ f t ? 
2 , 7 O 0 F ­ 0 2 

38 PA233 2^o0C0 2» OO.T.­O 2 ( 0 ) 6­, PPCT­O; 
H06SOF­OI 
1.,890i=­02 
2 . 0 C 0 K ­ 0 2 

89 T I S I So3C'1 '">oUO"'E­OS(0) 3' '3 9 , S
n
O , ­ ­ 0 1 

i , u c o Ê ­ o : 
!+. 2: c o F ­ ο ι 

90 NP239 "îo* F. Ο 7 ο 0 0 ^ Ε ­ 0
τ
. ( Π ) 1",6

 7
> o f l~0F­01 

" 8 3 2 , 2 ' Ό Ε - Ο Ι 
2"P 2n »■■ . " f l c ­G l 

91 \/52
 T

0 7 S 3 5β.~0 ) ­ > T î ( 0 ) 1'"r"¡ 1 , ν
Λ

?
Γ
 0 : 

92 WIP"
7 

93 YB169 

9U YR17
: 

95 YB177 

96 ZN 6 5 

97 ZN6 9M 

98 ZR 95 

99 NB 9 S 

IOC ZR 97 

197 
PO') 
39 1 
rn

.Q 
06U 

1 1 0 0 
1 2

7
0 

2">4 
­6 ) ¡ 
6^7 
-r ~ ~) 

10 1 
3 1 7 
3U1 
itO C 

3' '3 
60S 
fl

 ?
' Ρ 

2UoCCM 

:? .oCrn 

U02Cn 

1o9C!|' 

24S„OCO 

Π Ο Β Ο Η 

6 S o C O 

" s . o e n 

1 7 o C C l ! 

% ^ o o E ­ n ­ ( O ) 

­ . o 2 S P i : ­ o o ( 0 ) 

6 „ 6 0 ^ 3 ­ 0 2 ( 0 ) 

2 o U o : ' E ­ o s ( o ) 

8 0 U S 0 E ­ 0 U ( 1 ) 

l o 7 0 0 E ­ 0 U ( 0 ) 

3 o 7 0 0 E ­ 0 3 ( 0 ) 

3 o 7 0 J E ­ 0 5 ( 0 ) 

flo800F­06(0) 

UPO 

6 1 η 
6 " 6 
7 7

U 
Λ
66 

ne 
1 1 Q 

m 
1?7 ι 07 
;. 61 
7
0 ^ 

i l U 
1
 - 0 

lus' 
23 1 
? =

 7 

~">6 

η 3 
1U0 
1U7 
OSO 

1090 
1 120 
12U0 

311 

1 n u 
U33 

782 
7SU 

76S 

6 6 3 
7U7 

13 30 
16°C 
3200 

1 , 0 9 0 F ­ 0 1 
3 Λ r? h η F ­ ■ J 1 
80 3 S 0 E ­ Ò ? 
Ί 0 1 T C F - 0 2 
3 . p,t η - - ο Ί 

? „ ! i C 0 r - O 2 

1 .70 0' ­ o í 
1 , τ : ο ­ ­ ι ; ~ 
'?„ oSOì ' ­O ­
O „ (0 /· Q f _ Γ) ρ 
3­ ~ 6 l )

r
­ 0 ι 

3 , ­ ; = , ^ . ­ ■ ; « : 

9 . 7 7 ( ! ­ _ r r " 

lo "ìli 3 " : ­ 3 ~ 
3 , 3 C C E ­ 0 3 
?
> .U3 0F­O7 

5 . r. r n c _ , , ­, 

8 , fl
c
o "­<">,: 

3o5C0E­
;
i 3 

2 o
7

C O F ­ 0
7 

6 0 3 3 0 r ­ η 2 
H . 2 0 0 F ­ 0 3 
1 ο 6 2 Γ ) Γ ­ ο ; 
2 o 2 C 0 E ­ 0 3 
U U 6 0 E ­ 0 2 

3 o 0 0 0 E ­ 0 2 
UoUCOE­Ol 

9 ­ U 7 0 E ­ 0 1 

Uof lC0E­01 
U, f lOOF­0 1 

9 , 9 P C E ­ 0 1 

9 : 'OPSF­OI 
9 , 8 S 0 F ­ 0 1 
UoOCCF­02 
2 „CCCE­02 
Q,0C0E­O3 
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ted for the photopeaks. Therefore the cross-section (SIGMA) 
of each element is multiplied by the abundance (A) of the 
gamma ray considered and by the values of the detector ef­
ficiency derived by interpolation from the TAB1 array. A 

1 "< Pt Pi 

constant factor equal to 60 χ 10 /10 = 6 χ 10 is intro­
duced to reduce the specific activity at saturation to more 
convenient experimental conditions: a counting time of 1 mi-

13 2 
nute, a thermal flux of 10 neutrons/cm sec and a weight 
of 1 microgram. 

For the gamma ray having an energy larger than 1,022 
KeV the double escape peak energy is derived and the speci­
fic activity computed by applying the same procedure with 
the TAB2 array. An index KP is added to the value of the 
specific activity. Index (2) means that the peak is a pho­
toelectric peak; index (3) means that it is a double esca­
pe peak. 

The different gamma peak are then classified according 
to their energy. The results in the order of increasing 
energies are given on Table IV which will be discussed in 
the next section. 

OUTPUT DATA. 

On Table IV the gamma peaks of 100 radioisotopes are 
reported in order of gamma ray energy. The energy in KeV 
is given in the first column. Peaks with energy lower than 
100 KeV were omitted as the adsorption within the detector 
chamber can introduce a large discrepancy between the theo­
retical and the experimental values. 
Moreover the presence of a high number of elements with low 
energy peaks makes the interpretation of the low energy re­
gion of the gamma spectrum very hard or even illusory in 
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TABLE IV 

Gamma Peaks in order of increasing 
energies 

ISOTOPE FALT UFI ¡NERGIES 
KEV 

SPECIFIC 
ACTIVITY 

1 AU1 I n ­ O l 

2 AGI I OM 2 60,CCO 

AL 2 3 

5 Al l í 98 

BAI 39 

8 

9 

I. . o ■ ■ \* · 

AS76 26eSCH 

" o 6 9 0 

RAI 31 11 .6C0 

1oU2M 

BR80 1 8 . 0 CM 

BR82 3S,9CH 

1 290 

UU6 
619 
Λ37 
677 
70S 
7
6U 

■n s 

0 ­ 7 
1 SP b 
1S0U 

U 3 ? 

0o2S31E Cli 

1730 
7S8 

6U3 
1210 
1U10 
2060 
102.8 

U 1 2 

675 

10 3 9 

12U 
216 
23fl 
Ûfl 
S7U 
U9R 
62 0 
320 
920 
1030 

166 
1U10 

620 

S5U 

619 
698 
777 
823 
10UU 
1317 

1U75 

U5 3 

0 , 6 ^ 3 " F 
0 o 5 3 30E 
0 o U Α 2 3 E 
0 o 5 ' . 6 3E 
0 o 3 0 '

1
9 5 

Co 1 " i l f l E 
0 o 2 : 7 7 F 
0 o 2 " 8 6 E 
0 o 8 0 2üE 
0 , 5 5 Ο Π Ε 
0 , 2 6 2 0 E 
0 o 2 ­ 7 U E 

0 o 9 U
7

" E 
0 , 3 7 2 2 E 

0o 1
T

. Ì I 3 E 

0 0 2 ■>2?.Ί 
0 o 1 1 0 1 2 
0 o 3 3 U 7 E 
0 , 0 9 , i 5 E 
0 o 9 3 7 7 F 

0 o U 11* 3 E 
0 o 2 0 3 3 E 
0 , 2 6 1 2 E 

0 , 2 2 9 9 F -
Oo 1 0 1 0 E -
0 o 3 6 3 7 E -
0 o 2 9 3 8 E -
0 „ 3 1 1UE-
0 o 6 5 1 2 E -
0 0 U U 3 7 E -
0 o 1 A 1 3 E -
0 . 5 3 9 2 E -
0 , 3 0 8 7 E -

0 o 1 6 0 3 E 
0 o 7 3 0 1 E 

0 o 3 U 0 6 F 

0 . 7 9 7 9 E 
OoUSOOE 
0 , 2 3 1 0 E 
0 « 6 0 9 3 Ε 
0 o 1 9 1 6 E 
O o l S S S F 
0 . 1 0 6 S F 
OoSOUOE 
0 ο 5 7 - 1 Ε 

J 7 

Λ 7 
Oo 
r -2 
0"7 

Oli 
0 3 

Ρ li 
0 7 
- 7 
C^ 
0 ? 

o-
0 7 

OS 
Oli 
ni* 
02 
02 
0 2 

0 6 
Oli 
0 ' 

-oc 
-0 0 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 2 
- 0 3 
-0 3 
- 0 3 

Oli 
0.2 

OU 

OU 
d i 
OU 
OU 
ou 
ru 
ou 0 7 

Q2 
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TABLE IV (continued) 

ISOTOPI H<\LF LIFE ENFRCIES SPEC IF IC 

ACT I VI IT 

10 0Λ47 4.ROD 430 0.3294E­02 
0o.3362C­02 
0.2930E­01 

CA49 0 . 0 C 1 3 1 0 0 0 . 2 4 5 1 E 01 
0.1797E­0C 
0,7o46E­02 
0.9

;
1322 01 

0.1413E 01 
0. 5V.6E­01 

12 CD111M 6 . 7 C H 130 0 . 1 9 6 6 E 03 
0 . 4 01* IE 0 3 

CCI 13 .3".OOM 230 0..34330 02 
0.3^73E 02 
0.3939E 01 
0.20612 03 
0.4 324F 02 

14 I N l l 5 f 4 . 5 C H 3 3 3 0 . 1 ' !4E 04 

15 CE141 3 2 . 0 C O 142 0 . 4 1 2 3 E 04 

16 CE143 33 .0011 222 0 o 7 ' 7 3 F 02 
0.4359E 03 
0,3435E 01 
0.2462E O

1 

\
1 7

O : 0 7 
Ö.2311E 03 

17 CL33 3 7 . 5 C 1 1 3 9 0 0 „ 1 " 4 0 F 0 ' 
0 , 9 6 23F 0 " 
0 . 2 ·76F o : 
0 . 1 ' 3 ? E 0

: 

19 CO60 5 . 2 5 Y n
7

2 0 . P 0 3 F 06 

0 , 1 1 3 0 e 06 

19 C351 27 .PCO 3
1
5 0 . 1 7 3 0 E 04 

20 CS17.4M 3 . 2 C H 1"7 0 . . 3365C 04 

0 , 3 3 3,0 E 01 
21 CSI 34 2 . 2 C Y 

22 CU64 1 2 . 3 CU 

23 C1J66 3 . K M 

24 DY165 2 „
T

2 ' 1 

25 ER171 7 0 5 C H 

26 EU152M Ο . 2 0 Ί 

27 EU152 1 2 . 3 0 Y 

23 EU154 1 6 . 0 C Y 

29 FE59 4 5 . 0 0 0 145 0 d ° 0 7 E 01 
0.4096F 01 
0.7S16E 01 
0.4654E 0 1 

ENERGIES 
KEV 

4 3 0 
-130 

1290 

3 1 0 0 
40 " 0 
46.30 
■>07fi 
3 0 2 3 
365R 

150 
246 

2 30 
260 
" 6 3 
490 
520 

335 

142 

72 ' 

351 
4 9 3 
56 3 
Τ Ί 1 

1590 
2 1 6 4 

5 6 a 

1143 

1 1 7 ; 
1 3 3 3 

335 

1"7 
1 57 

4 73 
56 3 
569 
6 0 " 
796 
301 

1 0 3 3 
1 163 
1563 

" 1 1 
134 0 

•5 50 
1040 

94 
3 7-τ 
55 5 

112 
1 17 
124 
30 Λ 
303 

122 
34 4 
337 
161 
133 

153 7 
1410 

121 
24 5 
54 4 
412 
7-3 3 
57 7 

l o o n 
1 Λ 0 0 
1420 

123 
34 3 
3 93 
694 
706 
τ ρ ς 
759 
37 5 
993 

1Ο07 
1 277 

145 
191 

1093 
123 9 

0 . 2 " 3 1 F 
0 , 9 U 5 " F 
0 „ 1 5 9 3 F 
O . 1 0 1 r E 
0 „ 6 4 0 7 E 
0 , 6 5 7 5 E 
Γ , 5 "ï 0 ? c 
0 . 3 9 4 5 F 
0 . 1 3 ·7 1 E 

0 . 1 0 7 3 F 
0 . 4 : 2 1 2 

0 . 5 5 32E 
0 . 1 7 32E 

0 . l u V 3 E 
0 . 5 7 4 3 E 
0 , 7 " 6 3 E 

0 , 6 " 1 5
 v 

0 . 4 5 6 0 C 
0 . 7 1 ­11 Π 
0 „ 2 3 3 6 3 
0 . o · 3 5 F 

1
. 1 " 1 6 F 

0 , 1 : 3 4 F 
o . 14 ­,6E 
0 . 1 > 1 F 
0 . 1 \ 2 3 C 
0 . 1 7 9 7 c 
0 . 1 " 6 0 E 

0 . 3 - 1 6 E 
0 „ 4 ° 4 4 F 
0 . 6 4 5 2 E 
0 . 1 " 6 0 F 
0 . 7 4 5 1 E 
0 . 2 ­ 2 2 E 
0 . Ο Λ Ο 7 Γ 

0 .7 .236E 
0 . 2 " 6 2 E 
0 . 9 5 3 1 F 

0 . 2 0 4 5 E 
0 . 2 U 2 3 F 
0 . 2 7 9 4 E 
0 . 2 9 0 3 F 
0 .293 ­>E 
0 . 1 1 7 2 F 
O . 3 7 9 O E 
0 . 5 1 6 3 E 
0 . 5 3 6 O F 
0 . 6 I . 7 1 E 
0 . 1 3 3 0 E 

04 
Ch 
05 
0 6 
f i r . 

04 
O

7 

Q 3 

0 ' 

03 
0 2 

01 
02 

0 7 
05 
05 

04 
­> 3 

04 
04 
01' 

07 
0¿ 
06 
06 
05 
05 
05 

OP 
C:7 
07 
06 
06 
06 
06 
06 
06 
06 

07 
0 6 
0

e 

04 
04 
0 6 
03 
05 
0

e 

05 
06 



19 

TABLE IV (continued) 

ISOTOPE HALF Lirr ■ ΓΊ2001Π ", 5"ιΤ.Γ. IFIC 
KEV AOTIVITY 

30 GA72 14.20Ί 601 0.8A97F. 0' 
630 0.2663F 04 
334 0.6034t 04 
394 0o 653.3F 0 a 

1030 O.3344F 0^ 
1595 0.37 1 BE 03 
1959 0.13Λ5Ε O' 
23Q3 O.Ó176E 0? 
24 9 1 0.1685E 02 
2303 0.21712 03 

573 0.5765E 02 
1 " 0 ,1019F 03 

1151 Ο . 3 Π 0 Ε 0 ' 
1469 0 .3 560F 03 
1436 0.63.20E 0 ' 

31 GD159 18 .0C I 220 0.6637E 0? 
500 0 ,0646F 01 
364 0.1300E 04 

32 SE75 1.33H 199 0.3337E 02 
264 0.5225F 0

; 

l'27 0.6039E 01 
477 0.4709F 01 
62.3 0.2559E 01 

3
7
 GE77 1 2 . 0 C I 210 0.1192F 0* 

215 0.Γ354Ε 05 
265 O.2140E 02 
563 O..30IOE 02 
416 0.5167E 02 
563 0.1753F 02 
6.32 0.1106E 02 
709 0.3423E 01 
«120 0.3956E 01 
1030 0.4020E 01 
1370 0.2695E 01 

34 HF175 70 .000 114 0 .1963F 03 
230 0.2071E 04 
343 0.1644E 05 
430 0, 1 ",45F 03 

35 HF130M 5.5CM 216 0.0913E 05 
5,32 0.5895F. 05 
443 0.3054E 05 
501 0.6103E 04 

36 HF131 45.000 133 0.3330F 05 
136 0.4593E 04 
137 0,1591 E 04 
546 0.3462C 04 
43 2 Ο,πς,ΟΓ. 05 
616 0.2016F 04 

37 HG197V 3U0 OCll 135 0.4170F 04 
164 0.5563E 03 

38 HG197 2.70') 192 0.143.5E 03 
39 HC203 46.5CT 279 0.7722E 04 
40 H0166 27.3011 30 0.15B0E 06 

1360 0.6449E 03 
1530 0.1095E 03 
1610 0.5175E 02 
503 0.14.30E 02 
588 0.3756E 01 

41 1123 25.0CM 450 0.5766E 04 
540 0.4536E 03 
750 0.3120E 02 
990 0.3732E 02 

42 IN114M 49.000 192 0.9526E 04 
536 0.5735E 03 722 0.2633E 03 

1299 0.3784F 01 
43 IN116M 54.00Ί 177 0.1071E 06 

406 0.2124E 06 
1035 0.1657E 06 
1274 0.13 13E 06 
1487 0.4277F 05 
2.090 O.3002E 05 
465 0.4426E 04 
1068 0.3229E 05 

44 IR192 74 .000 201 0.1341F 05 
°06 0.1108E 06 
233 0.1270E 05 
296 0.3003E 06 
301 0.7496E 06 
317 0.1933E 07 
375 0.2339E 05 
417 0.2161E 05 
463 0.7071E 06 
48^ 0.3456E 05 
588 0.5459F 05 
605 O.IO^gc 06 
615 0.6038E 05 
335 0.23012 04 
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TABLE IV (continued) 

ISOTOPE HALF LIFE Ε Ί - 3 0 Ι Ε 5 S P E C I F I C 
KEV A C T I V I T Y 

45 I R 1 9 4 Ι Ο , Ο Ο Ί 7g? 
32 9 
620 
64 3 
737 

1150 
147 8 
456 

46 K4 2 12»5 CM 1570 
503 

47 LAI 40 40.2CH 529 
4^p 
487 
315 

1600 
.2500 
578 

1473 
4P LUI 77 6.OCO 117 

208 
25 0 
551 

49 M027 ο,,^ΟΊ 172 
34 5 1018 

50 M l 36 3o6C ' l 145 
1306 
11 " 1 
26 51 
10 7 6 
"7 8 4 noi 
1 6 3 ι 
1 054 

51 M099 66.00Ί 140 
181 
7 7 1 
74 0 
780 

52 M0101 14.60Ί 130 
1 3 3 
1 n? 
235 

360 

53 ΝΛ24 1 5 . 0 0 H 1562 
7 7 - u 

54 NB94Í ' 6 . 6 0 Ί 

55 NC147 1 1 . 5 C O 121 
277 
5.21 
412 
44 1 
630 
653 

56 N I 6 5 2 . 6 C M 563 1114 1422 460 
57 0S191 16.OCO 129 
58 OSI 93 32.OCH 159 

231 321 338 460 
59 PR142 1 0 . 2 C H 1 5 7 0 

548 
60 PT197 13.OCH 191 

279 
61 PT199 70.0C'! 197 

246 318 47 5 54 0 720 7^0 760 
62 AU199 5 , 2 0 0 153 

203 
63 RB86 18.OCO 1071 

0,302 IE 
0.1574E 0.3135E 
0, 1043E 
0.33353 0.2511E 
0.1251E 
0.1735E 
0.6366F 
0.3316E 
0.2°13E 
0.2O53F 
0.1938E 
0.3943E 
0.ñ"­54E 
0,3849= 
0.1336F 
0.P743E 

0.7311E 
0.930 IE 
0.1 ·>33Ε 
0.3557Ε 

0.4723Ε 
0.5 165Ε 
0. 170.3Ε 

0.6754Ε 
0.7­ι,ΟΕ 
0.2 175Ε 
0.2

Γ
'+6Ε 

0,4·733Ε 
0.3171Ε 
0,3» 36Ε 
0.7077F 
0.1 Ì00E 

oc3,3U7F 
3.2"ΟΙΕ 
0.1016F 
0.5S55F 
0,55 153 

0.1M2F. 
0 ο 1 ·Ί 3 Ε 
0.5147Ε 
Ί ,. 3 1 5 4 F 
0. θ'.ι<71 F 
0.7937Ε 
Ο.3 770Ε 

ο„332 ΓΈ 
0.1 1 6.5Ε 
0. " 5 6 2 Ε 
0.5"45Ε 
0.4560F 
0.6267E 
Ο.0351Ε 
0.3791Ε 
0.3006Ε 
0.1U57E 
0.4 212Ε 0.60 54Ε 
0.93 17Ε 
0.7465Ε 0.3403Ε 
0.347^Ε 
0.1027Ε 
0.4375Ε 
0.2393Ε 
0.1131Ε 0.1756Ε 0.5573Ε 
0.4515Ε 
0.6734Ε 
0.5050Ε 
0.1325Ε 
0.4305Ε 
0.2325Ε 
0.4 135F 
0.3166Ε 
0.4632Ε 0.73Q0E 
0.8377Ε 
0.1562Ε 
0.297ΟΕ 
0.4737Ε 
0.84 3 IF 

0 5 
0 6 
04 
05 
04 04 
03 
02 
0 2 
01 
05 
0ΐ· 
0 5 
04 
04 
0 2 
04 
02 
0 5 
0 5 
0 5 
ou 
Ol 
0 3 
0 2 
05 
04 
0 4 
03 02 
04 0 4 
03 O3 

04 
'1 7 
0 7 
0 2 
01 
C 3 
0 1 
05 Ol 
0 3 
Ol 02 

0 4 
nu 04 
Ol 
02 
0' 
02 
Ol 
02 
0.3 
Ol Ol 
Ol 
oi Ol 
00 
05 
0 4 
03 
03 O3 
04 
03 
02 
02 
02 
02 
05 
O3 
0 7 
03 Ol 
Ol 
Ol 
04 
0' 
0 2 
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TABLE IV (continued' 

ISOTOPE l-ALF LIFE FN250I20 SPECIFIC 

KEV ACTIVITY 

64 RB88 I
7
,PCM 908 

1590 
1350 
71 10 
26 8 0 
30 10 
5 2.4 0 
4530 
823 
10 3 3 
1650 
1338 
2213 
384 3 

65 RE186 5,80") 123 
1.77 
631 
76 3 

66 RE188 17.CC1I 155 
4 7 8 
6 3

3 

6 7 RI 19 7 2 . Ρ Γ 0 10 9 
216 
325 

68 R U I 03 ι ρ . c o n u n o 
4 9 8 
5 6 0 
6 1 0 

69 RU105 4..5CM 130 
7 2 6 

70 5 57 " . 0 4 " ' 3 1 0 0 
2 075 

71 SH122 3 o = c . , r-l6u 

6 " 6 
1140 
126 0 

72 S3124 6 0 . 0 0 - 6 0 3 
646 
714 

97Ò 
1322 
16 74 
20<70 

5 7.2 
1 0 6 3 

7 3 S C 4 6 3 | , o C C , - , Λ ^ 

1 1 1 9 

7 ii c r 7 c i * ^ e n r n ι ■} 1 

136 
3 0 0 
3.6 5 
380 
5 1 5 
4 0 2 

75 S ΕΛΙΤ' 2 6 . OC'. 103 

76 SI 7 1 " . 6 CH 1 2 6 0 

77 SM153 4 3 o 0 C H 103 
170 
5 4 3 
6 1 5 

78 SNI 17 120 .OCO 2 6 0 

3,9 2 

79 SM117M 14.OCO 157 

80 SNI 23 4 0 . O C " 153 

81 SN125M ι.50Ί 5 2 Λ 
64 0 

1 0 7 0 
1 3 9 4 

82 SRP5 6 ^ . 0 0 0 513 

83 SR07V 2 . 8 C H Ύ,ΡΗ 

34 ΤΑ132Μ 1 6 . 5 C ' 180 

85 Τ Α 1 8 2 115 .OCO 100 
114 
152 
179 

1122 1139 122 2 1231 

0.2123Ε 
0.1210Ε 
0. 1345Ε 
0.4773F 
0.8265Ε 
0.ΟΤ17Ε 
0 . 8 5 7 2 Ε 
0.3314Ε 
0.6723Ε 
0.5333Ε 0.2339Ε 
0.5U43E 
0.3790Ε 0.5319Ε 
0,352.7F 
0.8,3 94 Ε 0.7.582Ε 
0.3375Ε 
0.6658Ε 
η,93^7Ρ 
0.105 ΙΕ 
0.5714Ε 
0.2073Ε 
0.P75RE 
0. 1732.Ε 
0.2642Ε 
0. 1 147F 
0.1274Ε 
0.1 186Ε 
0.473.3Ε 
0..5713E-
0, 1494Ε-
0.1155Ε 
0„4733Ε 0.2192Ε 
0.4 573Ε 
0.3923Ε 
0 . 5 6 6 1 F 
0 . 5 " 1 4 Ε 
0,1725Ε 
0.1006Ε 0.12 91 Ε 
0.5151Ε 
0.2156Ε 
0,1396Ε 
0,3072F 
0.1490F 
Oo1130F 
0.177.3Ε 
0.5753Ε 
0.1 144Ε 
0.2019Ε 
0.1186 E 
0.4104E 
0.3',32E 
0.6869E 
0.1643E-
0,3650F 
0. 1462F 0.90.21F 
0.113UF 
0.3 194F 
0.73 OTE 
"Ό 1 7 >5E 
0,loOOE 
0,12U5E 
0,l"9ç­
0.7253F­
0.2950E­

0,3432F 

0.14 13E 

0.3755E 

0,6284E 
0,1272F 
0..3975E 
0.1577E 
0.27R2E 
0,7988F 
0.3313E 
0.6322E 
0.3553E 

0 2 
0 1 
02 

­00 
0 0 

­Cl 
­01 
­01 
01 
0 0 
01 

­OC 
­00 

oc 
04 
0
e 

0 2 
02 

05 
O
3 

0 4 

01 

ο­
πι 
0 3 

04 
02 
03 

OU 
0 3 

­01 
­00 

0 5 
0 3 
O
3 

03 

04 
O
7 

0 3 
0 4 

03 
03 
0.3 
02 
O
3 

0? 

06 
Oí 

14 
04 
O
7 

0 4 
0 4 

0.2 
02 

05 

•01 

06 
05 
03 
07 

01 
02 

02 

O' 

03 
0 0 

01 
OC 

0 3 

04 

0? 

04 
0 5 

05 
03 
0 5 
0 4 
0 4 

04 
04 



97 

9 3 

99 

100 

ZN6 9M 

ZR 9 5 

N» 9 S 

ZR 97 

1 7 0 3 C l l 

6" » 0CO 

71 o C C Π 

T o O C i l 

0 o 3 9 6 0 E 
0o"­ ÌOOE 
0eU".S9F 
0 , 1 7 2 1 E 
Oo 1 >1»9E 
0 „ U U 9 3 E 
0o.2ò7UE 

0 ς 

05 
OU 
0 3 
0 r : 
OU 
OU 

0 o 3 2 6 1 E 
0 o 2 1 1 6 E 
0 o 7 3 0 U E 
OoóOUOE 

Oo T562E 
0 , 107UE 
0 . 1 3 5 2 E 

ou 

0 3 
01 
0 0 
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TABLE IV (continued] 

ISOTOPF HALT L I F E E:1ER0IF3 S P E C I F I C 
KEV A C T I V I T Y 

86 TBI 60 7 3 „ 0 C n 197 
39 9 
s o i 
3 00 
">6U 

nao 
1770 

87 Π 7 1 0 , 1 CO ?qh 0 o U 0 7 7 F 02 
76U 0 o 5 3 3 9 E 03 
6 7 7 0o2U76F. 02 
722 0 , 6 " 9 6 E 0 1 

88 PA273 C^oCCO 301 
313 
7U1 
UOP 

89 TISI SC8CS' 3^5 
60S 
τ 2 8 

OC ÎMP739 2 o
7 C

0 106 0 o 2 0 0 U E OS 
22Ό O e S 6 6 0 F OU 
770 OoUCORE' OU 

91 V 5 2 7 o 7 c ' 1 l l tUO 0 e 1 U U 7 E 03 

02 W187 EUoCCH 13U 
URO 
-0 5 ? 
610 
6 2 6 
3" 7 ' 
S6 6 

T3 Y R 1 6 ^ 7'1 .00Γ> 110 
l 1 q 
171 
177 
197 
76 1 
T 0R 

OU YH173 Uo2C0 11U 
1 7 3 
I » ; - 0 o 1 ° 6 2 E OU 
351 0 . 7 3 7 5 E 0~ 
733 0 o 9 0 3 7 F OU 
70,', 0 3 9 τ · Ί5Ε OU 

^5 ΥΠ177 "oOCl l 113 0 o 5 6 6 S E 0 2 
1U0 0 o 7 7 7 l E 02 
1U^ 0 0 3 3 S 2 E 07 
^5(1 0 o 3 5 0 ? E 01 

10 90 0 . 1 5 Π E 02 
1170 Oo 10 3.6E 01 
13U0 P o l l 6 7 F 02 

96 7.N6 3 " U r
o 0 C 0 5 11 0 o 2 6 " 7 F 0? 

111U O o l U l IE 0 ' 

U33 n021UUE 07 
7 ? 7 O o 7 ''■ 7 ? Ε 0 " 

75U 0o 2~U7E 13 

76S Oo51 ΟΠΕ 02 

663 Co 6 -3UE ΠΙ 
7
U7 '~ o 5 7 20

e
 Ol 

ISSO 0o1176F-0C 
1-520 P0U6IOE-OI 
7700 OolUlK-Ol 

39 -1 0,ori, j n r - 0 " 

117 7 Col 

0 o 2 1 1 8 E 
Po7S70E 
0 o 2 " 6 6 E 
0 o 1 S 3 ? E 
0o9U3.7E 
0 o 7 6 0 R E 
0o?O20E 

0 o 6 U 3 9 E 
0o61SUE 
O o 3 2 6 6 F 
0 o 5 : 6 6 E 
0 . 7 U 7 7 E 
OoSRS lE 
Oo1U^9E 

Oo K26UE 

0 5 
OU 
OU 
OU 

ou 
03 
0 7 

0 5 
OU 
OU 

ou 
05 
OU 
05 

0 5 
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FIGURA 3· Schematic représentation 

of the counting geometry used in 

this work. 

a) Soucce­crystal distance: 9 mm 

b) Distance between the 
crystal and the window 
of the chamber: 4 mm 

c) Thickness of the window: 1 mm 

PREAMPLIFIER 

ι 
S Radioactive souæe in 

glass bottle: 

diameter 22 mm 
thickness 2 nun. 

The G­e(Li) detector used has 
an active volume of ., 1 3 

LIQUID 
NITROGEN 

to 
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activation analysis. The symbol of the isotope is given 
next. It is followed between parenthesis by the value of 
the index KD which is (0) if all the numerical data used 
for the isotope are taken from the literature. 
If some experimental values have been adopted this index 
is (1). 

In the third column the half-life is reported then 
the energies for the different peaks produced by the iso­
tope, are given. The values corresponding to photoelectric 
peaks are proceded by the index (2), for the double escape 
peaks the index (3) has been chosen. 

Then the specific activity in c.p.m. under the peaks 
for the particular detector considered, is reported. It 
corresponds to the saturation and the irradiation of one 

13 2 
Ugm of element at a flux of 10 thermal neutrons/cm sec. 

The last column gives the relative specific activi­
ty in percents of the largest peak. 
An exemple of the output data, obtained for a Ge-Li drif­
ted detector of a coaxial type, with an active volume of 
11 cm , is given in Appendix 2. The source geometry is a 
thin disk of 22 mm diameter, placed at 9 mm from the upper 
surface of the detector, as shown on Figure 3. 
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A P P E N D I X 1 

Listing of the program LIBRAR 

C 
C 
c 
c 
c 
c 

THIS PROGRA
­
'' TRANSFORMS 

INT LIBRARIES 
CALCULATES THE "NEROIES 

1 SPEC IF IC ACTIVITIES ΛΝΠ 

THE GIVEN LIST OF RADIOISOTOP! IN 

OU E 
THE 

TO DOUBLE ESCAP
1
" Ρ 

RELATIVE ABUNDANCE 
AKS 
OF 

FORMAT I C 
EACH PHOT 

DIMENSION M(10),NUM( 
1 1.70) ,NE( 170) ,SIGMA( 1 
20),LUM(5CC),MX(10) 
DIMENSION K D ( 1 7 0 ) , K

n
(170,20) 

M ( 1 ) = 1 

0 0 0 ) , TARI (13.0) ,TAR7( ISO) ,ELE
M
( 170 ) ,TP( 

0) , K V ( 7 0 ) , A ( 7 0 ) , A R ( 1 7 0 , 2 0 ) , K E V ( 130,70) 

Γ I r Γ r R E 

Ν ,ΤΝΕ 
O P E A Κ. 

1 7 3 ) , Τ ( 
,Ν'ΕΡ( 13 

Μ (2) 
Μ(3) 
Μ (ih 
M(5V 
DO 1 
NUM( 

READ 

READ 
READ 

= 121 
=M(2)»177 
= M (

 7
 ) * 1 2 0 

=M(U)»178 
1=1,5000 

I)=0 

(5, 101) 

(5, 107) 
(5,107) 

WRITE (6,105) 
WRITE (Λ,107) 
WRITE (6,206) 
WRITE (0,107) 

L2,L3,NTAB1,NTAB2 

(TARI(I),I=l,MTARl) 
(TAR2(I),1=1,NTAR2) 

(1,1=1,5) 
(3­ARl ( I ) , I = 1,NTAR1 ) 
(1,1=1,5) 
(TAR2( I) , 1 = 1, 1TAB2) 

101 FORMAT (li 17) 
103 FORMAT (9E8o3) 
105 FORMAT M H 1, 7.8HCAMMA PEAKS EFFIGIE' 
206 FORMAT (1H1.76HD0UBLE ESCAPE P

C
AKS 

111 J/1H0) 
107 FORMAT ( ( 1HO, 1P5E1U7) ) 
111 FORMAT (A6,F5.2,A1, I6,2903,Ul+X, Π ) 
113 FORMAT (6( IU,ER03) ) 

!CY TARLE/1H0.6XI1,U(1OXII)/IMO) 
EFFICIENCY TABLE/IHO,6X11,M10X 

1 1 3 r U r V I H I I O U H l C n o . 1 1 1 

115 FORMAT (1H0,19HWARNING O O O O O o«, 16, 16,I 6/IHO) 

READ (5,101) NELFM 
NEF=1000 
DO .7,0 J=1.NELEM 
READ (5,111) ELEM(J),TP(J) 
IF( IEF­Li

c
) 1 SU , 155, 155 

155 WRITE (6,200) 
NEF=0 

15U KE=NE(J) 
KEF=KE 
READ (5,117) (KV( I ) ,A( I ),I = 1,KE) 
WRITE (6,208) J,ELEM(J),TP(J I,Τ(J 
WRITE (6,310) (KV(I),A(I),1=1,KE) 
NEF=NEF+KEF+1 

209 FORMAT M H l , 6 5 H ISOTOPE Η 
IV) ABUNDANCE//) 

708 FORMAT M HO,I 3,A9,F0 o?,A2,6K , 1 Ρ 

Π J) , IE( J) , STOMA ( ! ) ,ΚΠ( J) 

) , S I GMA(J) (J) 

ALE LITE 

"9„",1H((1,IH)) 
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210 FORMAT ( 1H + ,45X, l'i, "'Χ, 1PE90 7/C+6X, Ih , 7X, 1"Ε'"Ό7) ) 
DO 10 K=1,KE IT=KV(K)/50+1 
EV=KV(K)-5CM IT-I ) 
EV=EV/50C0 ABU tK)=A(K)*( TABI ( IT)+EV*( TABI ( IT+1 )-TABl ( IT) )) »SIGMA (J) »6 „F-t-8 KP(J,K)=2 KEV( J,K)=KV(K ) IF(IT-30)10,7,2 2 KEF=KEF+1 KEV<J,KEF)=KV(K)-1077 AB(J,KEF)=A(K)*(TAB7< IT )+EV» ( TAR.2 ( IT + 1 )-TAB2( IT) ) )*SICMA( J)»6aE + 8 
KP(J,KEF)=7 

10 CONTINUE NEP(J)=KEE DO 70 1=1,KEF IND=KEV(J, I) DO 11 K=1 ,5 IF (NUM IND )/M(K) ) 12, : "Ï, 1 1 
11 CONTINUE 

WRITE (6,117) J,I,KEV(J,I) 
GO TO 20 

12 NUM( IND)=J*M(K )+NUM( IND) 
20 CONTINUE 

K = 0 
DO 30 1 = 1 . 5 0 0 0 
IF (NUMI I ) ) 7 0 , Ζ C, 2.1» 

2U K=K+1 
NUM(K)=NLM( I ) 
LUM(K)= I 

30 CONTINUE 
KLUM=K 

31 DO UO 1=1,Κ 
IF(MOD( I,50)­l 177,32,73 

32 WRITE (6,121 ) 
33 DO 31» J = ì, 5 

MX(J)=MOC(NUM( I)/"(.l),171) 
IF(MX( J) )7l4,76,3i+ 

3U CONTINUE 
GO TO 38 

36 J=J­1 
3 8 DO 7<J 1 2 = 1 , 5 

I N D = N X ( 1 2 ) 
39 A ( I 2 ) = E L E M ( I N C ) 

WRITE ( 6 , 1 2 3 ) I ,l.UM( I ) , ( MX ( Κ A ) , A ( Κ A ) , Κ <\= 1 , .] ) 

UO CONTINUE 

I F ( L 2 ) 9 9 9 , 9 0 9 , U 1 
U l LET=1000 

DO 50 I=1,NELEN 
I F ( L E T ­ U E ) U U , 1 J 2 , 1 ; 2 

U2 WRITE ( 6 , 1 7 8 1 
LET=C 

■ J 

"
T
7 

'•i 
Α 1 

as 
,
­
) ­7 

■> O 

'"Ό 
'1 
Τ> 
nu 
ο 7 
0 0 

Ì 07 
1014 

Ι Ο ­
Ί JC 
107 

- 1 , 
ι -, 1 
11 " 
ι 17 
1 15 
"ι 16 
1 17 
" 17 

3 Ρ 
Π 

1 72 
"ι ■> 3 

'Ι ? Π 
"ι ΛΑ 

1 3? 
13U 

, 86 

, 9 3 
, 55 , ' 6 

, 1 0 ) , ' . 01 

, κ η 

, Ι Η 

, 1 1 ' 

1 ? "» 
, 1 2 7 , 1 2 · ' , 1 2 ° , ­ " t , ι η 

, 15 ­ , 

, 1 7 7 

t o 



uu 
U6 
U8 
50 

100 

106 
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120 
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124 
126 
140 
150 
121 123 
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999 

WRIT 
KEF = 
IF(K 
DO 4 
WRIT 
LET= 
IF(L 
LET= 
DO 1 
DO 1 
MX(J 
I F ( M 
CONT 
GO Τ 
J = J-
JX=J 
DO 1 
I=MX 
KEF= 
RIG= 
DO 1 
IF(R 
BIG= 
CONT 
DO 1 
A( J) 
IF(L 
WRIT 
LET= 
WRIT 

1(1,1 
IF(K 
DO 1 
WRIT 
LET= 
CONT 
CONT 

FORM 
FORM 
FORM 
FORM 
FORM 

IF IC/ 
FORM 

1,3X, 
2HABU FORM 
111.5 
FORM 
WRIT 
FORM 

1 EX 
2 DOU 
STOP 
END 

Ε (6,17r) I,ELE.M( I ) ,TP( I ) ,T( I ) ,KEV( I ,1 ) , AR( I, 1 ) 
NEP(I) 
EF-1)C0,50,U6 
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X(J) ) 1 
I NU E 0 HC 1 

'V 
NUM(VI)/M(J),128) 06, ICI,106 

UO 17 = (12) NEP( I) 0.0 14 J = l IG-AB( 
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A P P E N D I X 2 ­ Ou tpu t d a t a of t h e p rogram 

ENERGY 
KEV 

30 

ISOTOPE HALT LIFE 

9U 

100 

H016MO) 27.30H 

DY165I0) 2.3,7)1 

TA18?<0> ll
r
>„00D 

103 

103 

106 

109 

110 

112 

113 

114 

114 

SE31MI0) 26.00M 

S^1.S7(0) 47,00H 

ΝΡΓ.39Ι0) 2ο35Γ> 

R U ° 7 ( 0 I 3 OD 

YB169IP) 32.COD 

E R 1 7 K 0 ) 7 .50H 

LU177I0) 6 .80D 

HF175I0) 70 .00D 

TA182I0) 115.OOD 

114 

117 

118 

118 

YB175Í0) U.20D 

E R 1 7 K 0 ) 7 .50H 

YB169I0) 32.00D 

YB177IC) 1.90H 

ENERGIES 

(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
<2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
<2) 
(2) 
(2) 
(2) 

KEV 

80 
1360 
15 30 
1610 
503 
5S3 

94 
279 
355 

100 
114 
152 
179 
222 

1122 
1109 
1222 
1231 

103 

103 
170 
5U3 
615 

106 
228 
273 

109 
216 
325 

110 
113 
131 
177 
197 
261 
308 

112 
117 
124 
296 
30 8 

113 
208 
250 
351 

114 
230 
343 
430 

100 
114 
152 
179 
222 
1122 
1189 
1222 
1231 

114 
138 
145 
251 
283 
396 

112 
117 
124 
296 
308 

m 
131 
177 
197 
261 
308 

118 
140 
147 
950 
1090 
1120 
1240 

SPECIFIC 
ACTIVITY 

1.57992E 
6.44906E 
1.09477E 
5. 17493E 
1.43022E 
8.75556E 

1.41810E 
5.74785E 
7.86758C 

6.28425E 
1.27153E 
3.97511E 
1.57662E 
2.78169E 
7.93781E 
3.31338E 
6.82214E 
3.55305E 

6.86838E 

3.65013E 
1.46160E 
9.02070E 
1. 17450E 

2.00407E 
5.65985E 
4.8Û803E 

5.71398E 
2.07547E 
8.35812E 

6.43926E 
6. 13367E 
3.26619E 
5.16576E 
7.47653E 
3.58129E 
1.47907E 

6.31319E 
4.56019E 
2.18131E 
2.22640E 
6.53470E 

7.81073E 
9.80087E 
1.03S10E 
5.55707E 

1.96821E 
2.07095E 
1.64405E 
1.84531E 

6.28425E 
1.27153E 
3.975ΠΕ 
1.57662E 
2.78169E 
7.98781E 
3.31338E 
6.82214E 
3.55305E 

1.26365E 
7.57896E 
1.96238E 
7.27541E 
9.83735E 
9.38504E 

6.31319E 
4.56019E 
2.18131E 
2.22640E 
6.53470E 

6.43926E 
6.13367E 
3.26619E 
5.16576E 
7.47658E 
8.58129E 
1.47907E 

5.66496E 
3.77136E 
8.38184E 
3.50208E 
1.52099E 
1.98634E 
1.16683E 

05 
02 
02 
01 
01 
00 

06 
OU 
04 

03 
OU 
OU 
OU 
OU 
03 
0 3 
03 
03 

OU 

05 
02 
02 
01 

OU 
03 
03 

00 
02 
00 

OU 
03 
03 
03 
04 
03 
OU 

03 
02 
03 
0 3 
03 

04 
OU 
04 
03 

02 
03 
OU 
02 

03 
OU 
04 
OU 
04 
03 
0 3 
03 
03 

04 
02 
03 
02 
03 
03 

03 
02 
03 
03 
03 

04 
03 
03 
03 
04 
03 
04 

01 
01 
02 
00 
01 
00 
01 

RFLATIVE 
ABUNDANCE 

100.00000 
0.40819 
0.06929 
0.03275 
0.00905 
0.00554 

100.00000 
4.05320 
5.54798 

15.80900 
31.93734 

100.00000 
39.66239 
69.97763 
20.09456 
8.33531 
17.16216 
8.93B24 

100.00000 

100.00000 
0.04004 
0.24713 
0.00322 

100.00000 
20.24176 
23.99128 

2.75311 
100.00000 

U.02711 

86.12576 
8.20384 
4.36856 
6.90926 

100.00000 
11.47757 
19.78265 

96.61030 
6.97843 

33.38046 
34.07046 

100.00000 

79.69428 
100.00000 
10.59188 
5.66997 

1.19717 
12.59662 

100.00000 
1.12242 

15.80900 
31.98734 

100.00000 
39.66239 
69.97763 
20.09456 
8.33531 

17.16216 
8.93324 

100.00000 
5.99767 
15.52942 
5.75745 

77.84860 
74.26920 

96.61030 
6.97843 

33.38046 
34.07046 

100.00000 

86.12576 
8.20384 
4.36856 
6.90926 

100.00000 
11.47757 
19.78265 

6.75861 
4.49944 

100.00000 
0.41782 
1.81462 
0.23698 
1.39210 
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NERCY 
KEV 

121 

121 

121 

122 

123 

123 

124 

124 

127 

129 
130 

130 

131 

ISOTOPE 

EU152I0) 

ND147I0) 

SF75I0) 

EU152MIO) 

EU154I0) 

RE186I0) 

BA131(C) 

ER171(0) 

CS134MI0) 

0S191(0) 
M0101(0) 

RU105I0) 

YB169I0) 

HALF 

12c 

Ilo 

120c 

9. 

16c 

3c 

11c 

7, 

3, 

16« 
14. 

4, 

32c 

LIFF 

50Y 

50D 

00D 

20H 

OOY 

80D 

60D 

50H 

20H 

OOD 
60M 

50H 

OOD 

ENERGIES 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
!2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

KEV 

121 
245 
344 
412 
782 
872 
969 

1090 
1200 
1420 
121 
277 
321 
412 
441 
533 
600 
688 
121 
136 
200 
265 
280 
315 
402 
122 
344 
837 
961 
983 
1327 
1410 
123 
248 
593 
694 
706 
725 
759 
875 998 

1007 
1277 
123 
137 
6.31 
768 
124 
216 
239 
249 
374 
498 
620 820 
920 
1030 
112 
117 
12.U 
296 
308 
127 
137 
129 
130 
183 
192 
235 307 
545 
960 
130 
726 
110 
118 
131 
177 
197 
261 
308 

2. 
4. 
6. 
le 
7, 
2. 
9. 
7, 
2. 
9. 
U. 
6» 
8. 
3. 
3. 
1. 
U. 
6. 
le 
5. 
1. 
?.. 1. 
u. 3, 
1. 
1. 
1. 
1. 
1. 
1. 
le 
2c 
2. 
2. 
2. 
2. 
1. 
3. 
5. 5. 
6. 
1c 
8. 
8. 
7. 
3. 
2. 
1. 
2. 
2. 
3« 
6. 
U. 1. 
5« 
8, 
6. 
U. 
2. 
2. 
6. 
3. 
3. 
1. 
1. 
1. 
5. 
2. 2. 
7. 
3. 
1. 
4. 
6. 
6. 
3. 
5. 
7. 
8. 
1. 

SPECIFIC 
ACTIVITY 

,31630E 
,94445E 
,45192F 
86000E 
45056E 
.82184E 
,89691E 
.28610E 
,56162E 
,38137E 
55980E 
26661E 
.23081E 
79142E 
00643F 
43699E 
,21200E 
054O5E 
73259E 
,25267E 
, 14444E 
81918E 
,13606E 
, 10366E 
63161E 
21636E 
28396E 
,43627E 
24085E 
12253E 
99255E 
36009E 
0U540F 
42787E 
99426E 
,98771F 
92219E 
19246E 
79002E 
,96232E 36915E 
47141E 
23030E 
52687E 
.79413E 
,38173E 
37534E 
29947E-
01035E-
,63710E-
93763E-
11351E-
,91242F-
48688E-91347E-
.89182E-
,03722E-
,31319E 
56019E 
18131E 
,22640E 
53470E 
56496E 
32976E 
02698E 
63238E 
91840E 
14738E 
98356E 49143E 
98660E 
76992E 
18560E 
73274E 
43926E 
13367E 
26619E 
16576E 
47658E 
58129E 
47907E 

07 
06 
06 
05 
05 
05 
05 
05 
05 
05 
01 
01 
01 
00 
01 
02 
00 
00 
03 
03 
02 
03 
03 
01 
02 
06 
05 
05 
05 
OU 
04 
04 
06 
05 
04 
03 
03 
05 
04 
04 04 
OU 
05 
03 
OU 
01 
01 
-01 
-01 
-02 
-02 
-02 
-02 
-03 -04 
-04 
-04 
03 
02 
03 
03 
03 
03 
00 
04 
01 
00 
02 
00 02 
00 
01 
03 
02 
04 
03 
03 
03 
04 
03 
04 

RELATIVE 
ABUNDANCE 

100, 
21. 
27, 
0, 
3, 
1. 
4, 
3. 
1. 
4, 

31. 
43. 
57. 
2. 

20. 
100. 

2. 
U. 

32. 
100. 

2. 
53. 
22c 
0. 
6. 

100. 
10. 
11. 
10. 
0. 
1, 
1. 

100. 
11. 
1, 
0. 
0. 
5. 
1. 
2. 2. 
3,, 
6. 
9, 

100. 
0. 
0. 

100. 
43. 
11. 
12. 
13. 
30. 
1. 0. 
Oc 
0. 

96. 
6. 

33. 
34. 

100. 
100. 

0. 
100. 

3. 
0. 

100. 
0. 48. 
1. 
7. 

100. 
39. 
86. 
8, 
U. 
6. 

100. 
11. 
19. 

00000 
,34633 
,85442 
,80300 
,21658 
,21825 
,27272 
,14558 
,10591 
,05016 
,73153 
,60918 
,27797 
63844 
92167 
,00000 
,93112 
21299 
93496 
00000 
,17878 
,67130 
58004 
,78125 
,91383 
00000 
,55571 
80788 
20128 
92286 
,63812 
,11816 
00000 
86986 
46390 
14607 
14287 
82997 
85294 
91498 62U98 
16388 
01U96 
69609 
00000 
,08394 
03838 
00000 
,93842 
46830 
77528 
,54014 
06096 
95127 08321 
25623 
34953 
61030 
97843 
3B046 
,07046 
00000 
00000 
09340 
00000 
17129 
37269 
00000 
57963 40191 
55159 
32396 
00000 
91849 
12576 
20384 
36856 
90926 
00000 
47757 
7B265 
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ENERGY KEV ISOTOPE HALF LIFE ENERGIES KFV SPECIFIC ACTIVITY RELATIVE ABUNDANCE 

133 

133 

134 

136 

136 

137 

137 

137 

HF181I1) 45.OOD 

HG197MI0) 24.00H 

W187I0) 24.OOH 

HF18K1) 45.OOD 

SE75I01 120.00D 

CS134MI0) 3.20H 

HF18111) 45.OOD 

IN116MI0) 54=00M 

137 

138 

139 

140 

140 

142 
145 

145 

RE186I0) 3.80D 

YB175I0) 4.20D 

0S193Í0) 32.00H 

M099(0) 66.OOH 

YB177I0) 1.90H 

C E 1 4 K 0 ) 32.OOD 

FE59I0) 45 .00D 

YB175(0) 4.20D 

(2) (2) (2) (2) (2) (2) 
(2) (2) 
(2) (2) (2) (2) (2) (2) (2) 
(2) (2) (2) (2) (2) (21 
(2) (2) (2) (2) (2) (2) (2) 
(21 (2) 
(2) (2) (2) (2) (2) (2) 
(2) (2) (2) (2) (2) (2) (3) (31 
(2) <2) (2) (2) 
(2) (2) (21 (2) (2) (2) 
(2) (2) (2) (2) (2) 
(2) (2) (2) (2) (2) 
(2) (2) (2) (2) (2) (2) (2) 

133 136 137 346 482 616 
133 16U 
134 
480 552 619 626 774 866 
133 136 137 346 482 616 
121 136 200 265 230 315 402 
127 137 
133 136 137 346 482 616 
137 406 1085 1274 1487 2090 465 1068 
123 137 631 768 
114 138 145 251 283 396 
139 281 321 388 460 
140 181 372 740 780 
118 140 147 950 1090 1120 1240 

(2) 142 
(2) (2) (2) (2) 
(2) (2) (2) (2) (2) (2) 

145 191 1098 1289 
114 138 145 251 283 396 

3.33030E 04 4.59280E 03 1.39136E 03 3.46245E 03 1.25012E 04 2.01589E 03 
4.17036E 03 
5.56262E 02 

100.00000 13.79096 4.17790 10.39683 37.53785 6.05318 
100.00000 13.33846 

2.11791F 04 100.00000 7.52026E 03 35.50785 2.36650E 03 11.17371 1.52181E 03 7.18542 9.42705F 03 44.51101 7.60750E 02 3.59198 3.92049E 02 1.851 11 
3.33030F 04 100.00000 4.59280E 03 13.79096 1.39136E 03 4.17790 3.46245F 03 10.39683 1.25012E 04 37.53785 2.01589F 03 6.05318 
1.73259E 03 32.93496 5.25267E 03 100.00000 1.1UU44E 02 2.17878 2.81918E 03 53.67130 1.18606E 03 22.5800U 4.10366E 01 0.78125 3.63161F 02 6.91383 
3.56496E 03 100.00000 
3.32976E 00 0.09340 
3.33030E 04 100.00000 4.59280E 03 13.79096 1.39136E 03 4.17790 3.46245F 03 10.39683 1.25012E 04 37.53785 2.01589E 03 6.05318 
1.07135E 05 36,63674 2.92425E 05 100.00000 1.65658E 05 56.64970 1.88838E 05 6U.57653 4.27715E 04 14.62646 3.00222E 04 10.26663 4.42555E 03 1.51340 3.22920E 04 11.04283 
8.52687E 03 9.69609 8.79413E 04 100.00000 7.38173E 01 0.0B394 01 3.37534E 
1.26365F 04 7.57896E 02 1.96238E 03 7.27541E 02 9.83735E 03 9.38504E 03 
4.87484E 03 2.39833E 02 1.13108E 02 1.75638E 02 5.57777E 03 
5.74725E 03 2.38885E 02 1.01591E 01 3.65522E 01 3.31487F 00 
5.66496E 01 3.77136E 01 8.38184E 02 3.50208E 00 1.52099E 01 1.98634E 00 1.16683E 01 

0.03838 
100.00000 5,99767 15.52942 5.75745 77.84860 7U.26920 
87.39767 4.29981 2.02783 3.14889 100.00000 
100.00000 4.15650 0.17577 0.63600 0.05768 
6.75361 4,49944 100.00000 0.41782 1.81462 0.23698 1.39210 

4.12304E 03 100.00000 
1.90740E 00 4.09568E 00 7.51634E 00 4.65355E 00 
1.26365E 04 7.57896E 02 1.96238E 03 7.27541E 02 9.83735E 03 9.38504E 03 

25.37672 54.49029 100.00000 61.91240 
100.00000 5.99767 15.52942 5.75745 77,84860 74.26920 
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ENERGY 
KEV 

ISOTOPF HALF LIF' :N C R G I F S 
KCV 

SPECIFIC ACTIVITY RELATIVE ABUNDANCE 

147 

150 

152 

Y8177(0) 1.9011 

CDIIIM(O) 6.70H 

TA132I0) 115.00D 

153 
155 

158 

159 
164 

166 

170 

172 

177 

179 

SN123IO) 
RE133I0) 

AU199(0) 

SN117MM ) 
FG1 97"(0) 

BAI 39(1 ) 

S," 15 3(0) 

ΜΓ,27(0) 

ΥΜ69Ι0) 

Τ Α1 3 2 ( Ο ) 

180 
181 

183 

191 

ΤΑ132ΜΙ0) 
ΝΌ99Ι0) 

Μ0101(0) 

FE59(0) 

40.OOM 
17.OOH 

3.20D 

lUeOOn 

24.0011 

1.42Η 

47.OOM 

9. SOM 

32.003 

1 15.000 

16.50M 

66.0011 

14.60M 

U5.00D 

191 

192 
192 

PT19710) 

HG197I0) 
ΙΝΠ4Κ(0) 

18.OOH 

2.70D 
49.OOD 

( ° 
{ 7 
( ̂  ( 2 
( 2 
Í 0 

ι O 

( "* 
( "* 

(
 n 

I O 

( ? 
(2 
( ° 
( ̂  
(
 n 

(
 n 

Í ? 

/ ­i 

(2 
(
 n 

( ° 

(
 n 

{ ° 

( 2 

{ ° 

( ̂  

ί n 
( ? 
ί n 
f *? 
ί "· 
( 2 
/ 9 
( ̂  ( n 

ί ° 
( ̂  ( 2 
( "* ( ? [ ^ 
( ̂  
Í2 
( 2 
( ? ( ̂  ( *"* ( ̂  
ί ** 
( ° ( 2 
( 2 
( n 
( ° ( 2 
(2 e "* 
(2 
(2 
( 2 
( 3 
(2 
( 2 
( 2 
(2 
(2 
(2 
(2 
ƒ O 

(2 

(2 
t 2 
12 

113 
1U0 
1U7 
950 
1090 
1120 
12U0 
150 
2U6 
100 
114 
152 
179 
227 
1 123 
1139 
1222 
1231 
15" 
155 
U73 
633 
153 
207 
159 
n' 16U 
166 

1U10 
103 
170 
54 3 
615 
I73 
OU 3 

101 r, 

110 
1 1 ·-'. 
131 
177 
197 
261 
303 
100 
1 1U 
152 
179 222 

1 1 22 
1139 
127") 
1231 
130 
1U0 
1 31 
372 
7U0 7R0 
130 
133 
192 
235 
307 
5U5 
960 
1U5 
191 

1098 
1239 
191 
279 
192 
192 
556 
722 1299 

5.66496E 
3.77136E 
8.38184E 
3.50208E 
1.52099E 
1.98634E 
1. 16683E 
1.96560E 
U.0U1U0E 
6.28U25E 
1.27153E 
3.975ΠΕ 
1.57662E 
2.78169E 
7.98781Γ. 
3.31338E 
6.8221UE 
3.55305E 
1.67978E 
6.63768E 
9.73723c 
1.05084E 
2.979U1E 
4.73709E 
1.79U97E 
U.17036E 
5.56262E 
1.60279E 
7.50120E 
3.65013E 
1.46160E 
9.02070F 
1. 1745 OF 
U.72232F 
5.16U99F 
1.70307C 
6.43926F 
6»13367E 
3.26619E 
5. 16576E 
7.U7658F 
3.53129E 
1.47907E 
6.23425E 
1.27153F. 3.9751 IE 
1.57662E 2.73169E 
7.98781E 
3.31338E 
6.82214E 
3.55305E 
3.75520E 
5.74725E 
2.33385E 
1.01591E 
3.65522F 3.31487E 
1.63238E 
1.91340E 
5.14738E 
2.98356E 
2.491U3E 
7.98660E 
3.76992E 
1.90740F 
4.09563E 
7.51634E 
4.65355E 
5.04986E 
1.82511E 
1.43335E 
9.52646E 
3.73464E 
2.63290E 
3.78360E 

01 
01 
02 
00 
01 
00 
01 
02 
02 
0 3 
04 
04 
OU 
OU 
0? 
03 
03 
0 3 
02 
OU 
02 
03 
0 3 
02 
Ol 
0 3 
02 
03 
Ol 
05 
02 
0 2 
Ol 
00 
Ol 
Ol 
OU 
0 3 
0 3 
03 
OU 0 3 
OU 
03 
OU OU 
OU OU 
03 
03 
0 3 
03 
01 
0 3 
02 
01 
01 00 
01 
00 
02 
00 
02 
00 
01 
00 
00 
00 
00 
01 
01 
02 
03 
02 
02 
00 

6.75361 
U.U9944 

100.00000 
0.41782 
1.81462 
0.23698 
1.39210 

48.63663 
100.00000 
15.80900 
31.93734 

100.00000 
39.66239 
69.97763 
20.09456 
3.33531 

17. 16216 
3.93824 

100.00000 
100,00000 

1.46697 
1.58314 

100.00000 
15.89942 

100.00000 
100,00000 
13.333U6 

lOOoOOOOO 
U.68010 

100.00000 
O.OUOOU 
0.24713 
0.003 22 
9.1U390 

100,00000 
33.07019 
36.12576 
3.20384 
4.36856 
6.90926 

100.00000 
1 1.47757 
19.73265 
15.00900 
31,93734 100.00000 
39.66239 69.97763 
20.09U56 
8.33531 

17. 16216 
3.93024 

100.00000 
100.00000 

4. 15650 
0.17677 
0.63600 0.05760 
3.17129 
0.37269 

100.00000 
0.57963 

48.40191 
1.55159 
7.32396 

25.37672 
5U.U9029 

100.00000 
61.912U0 
10C.00000 
36.14169 

100.00000 
100.00000 
3.92028 
2.76377 
0.03972 
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FNERGY KEV ISOTOPE HALT LIF- "MFP, ·-, I cc 
KF.V 

"PFC TF IC A C T I V I T Y R E L A T I V E ABUNDANCE 

192 

197 

MOI 01 (0) 14.60M 

PT19910) 30.OOM 

197 

197 

199 

200 

201 

TR160I0) 73.00D 

YR169(0) 32.OOD 

GE75I0) 1.33H 

SE75(0) 120.OOD 

IR192M0) 7U,00D 

206 IR192I0) 7U.00D 

208 

208 

210 

LU177I0) 6.80D 

AU199I0) 3.20D 

GF77I0) 12.001) 

(2) 
(2) 
(2) 
12) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(21 
(2) 
(2) 
( 2) 
(2) (2) 
(2) 
(2) 
(2) 
(21 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
( 3) 
(21 
(2) 
(2) 
(2) (2) 
(2) 
(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(21 
(21 (2) 
(2) 
(2) (2) 
(2) 

130 
137 
192 
235 
307 
545 
960 
197 
246 313 
U75 
5U0 
720 
7 90 
960 
197 
299 
391 
3 30 
96U 
1130 
1270 
110 
113 131 
177 
197 
261 
30 3 
199 
7 64 U27 
U77 628 
121 
136 
200 
265 
230 315 
U02 
201 
206 
233 
296 
309 
317 
375 
U17 
U68 
U85 
533 605 
613 
385 
201 
206 
23 7 
296 
309 
317 
375 
U17 
U63 U35 
588 605 
613 
335 
1 13 
203 
250 
351 
158 
203 
210 
215 265 
368 
U16 
563 632 
709 
920 1080 
1370 

1.63238F 
1.918UOF 
5.1U738E 
2.98356E 
2.U91U3F 
7.98660E 
3.76992E 
U.83U98E 
2.32U33F U. 18535C 
3.16567E 
U.6323UE 
9.29995E 
8.37706F 
1.56132E 
7.95956F. 
5.80032E 
U.289U7C 
1.32106E 
1.2U858E 
4.49280E 
2.07360E 
6.U3926E 
6.13367E 3.26619E 
5.16576F 
7.U7653E 
3.58129F 
1.U7907E 
S.53721E 
5.23236E 6.03936E 
U.7093UE 2.35356F 
1.73259E 
5.25267E 
1. 1UUUUF 
2.81918F 
1.13606E U.10366F 
3.63161E 
1.3U086F 
1.10781E 
1.26975E 
3.08255E 
7.U9606E 
1.93260E 
2.33856E 
2. 16076t: 
7.070R0F 
3.U56U3E 
5.U5862E 1.03R10E 
6.08828E 
2.30118E 
1.3U056E 
1. 1 078 IE 
1.26975F 
3.08255F 
7.49606F 
1.93260F 
2.33856F 
?.. 16076E 
7.07030E 
3.45643E 
5.U5862E 
1.03810E 
6.00823E 
2.30118E 
7.81073E 
9.80087E 
1.03810F 
5.55707F 
2.979U1E 
4.73709E 
1.19156F 
1.25U05E 
2.1U030E 
3.91023E 
5.16719E 
1.73330E 
1. 10625F 
3.42304E 
3.95600E 
4.0196UE 
2.69U51E 

01 
0 0 
0 2 
00 
02 
0 0 
01 
01 
0 2 
0 2 
0 2 
02 0 0 
00 
OC 
OU 
OU 0 7 
OU 
ou 0 3 
03 
OU 
03 0 3 
03 
OU 
0? 
OU 
01 
02 00 
00 00 
0 3 
0 3 
0 2 
03 
03 01 
02 
OU 
05 
OU 
0^ 
05 
06 
OU 
ou 0 5 
OU 
OU 05 
OU 03 
on 
05 
on 0 5 
05 
0 6 
ou on 0 5 
on ou 0 5 
on 0 3 
on 
on ou 0 3 
0 7 
0 2 
02 
02 02 
0 1 
Cl 
01 01 
0 0 
00 00 
OC 

3. 17129 
0.37269 

100.00000 
0.57963 

48.40191 
1.55159 
7.32396 
10.43278 
U9.65101 89.38595 
67.60869 
100.00000 

1.98618 
1.78907 
0.33356 

63.26UU3 
100.00000 

7.39523 
22.77557 
21.52598 
7.7U578 
3.57498 

36.12576 
3.20334 U.36856 
6.90926 

100.00000 
11.47757 
19.73265 
16.31461 

100.00000 1.15412 
0.P9996 0.45072 

32.98U96 
100.00000 

2.17878 
53.67130 
22.5800U 0.78125 
6.91383 
0.69781 
5.7322U 
0.65702 

Ul.82224 
38.78755 

100.00000 
1.21006 
1. 1 1806 

36.58709 
1.78849 
2.82450 5.37151 
3.15032 
0.11907 
0.69331 
5.73224 
0.65702 

4 1.82224 
33.78755 

100.00000 
1.21O06 
1.11306 

36.53709 1.73849 
2.82U50 5.37151 
3. 15032 
0.11907 

79.69428 
100.00000 
10.59188 
5.66997 

100.00000 
15.89942 
55.67227 
58.59226 100.00000 
13.26952 
24.14230 
8.09839 5.16867 
^.93778 
1.84834 1.87807 
1.2589U 
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ENERGY 
KEV 

215 

ISOTOPE HALF L I F [ 

GF.77 I0 ) 1 2 . OOH 

216 BA I 3 1 ( 0 ) 1 1 . 6 0 0 

216 

716 

220 

222 

HF 1 30JV ( O 1 5 . 5011 

R I J 9 7 I 0 ) 2 . .30D 

C > n l 5 9 ( 0 ) 18 .OOH 

Τ Λ 1 0 2 Ι 0 ) 115 .OOD 

230 

230 

'32 

2 3
e 

2 3 9 

N P 2 3 9 ( 0 ) 2 „ 3 5 D 

CDI 1
e

( 0 ) 55oOOH 

H F 1 7
r
( 0 ) 70 .OOD 

C F 1 4 7 I 0 ) 3 3 . 0 0 1 1 

M O I O I ( O ) 1 4 o 6 0 M 

RA131IP) 11.60D 

245 FU152I0) 12.50Y 

ENERGIES 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(21 
(2) 
(2) 
(2) 
(2) 
(21 
(21 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

K
L
:V 

210 
215 
265 
363 
416 
563 
632 
709 
920 
1080 
1370 

124 
216 
239 
249 
374 
498 
620 
820 
9 20 

1030 

216 
332 
443 
501 

109 
216 
325 

220 
300 
364 

100 
114 
152 
179 
222 
1122 
1189 
1222 
1231 

106 
228 
278 

230 
260 
263 
490 
520 

114 
230 
343 
430 

232 
294 
351 
493 
668 
722 

130 
133 
192 
235 
307 
545 
960 

124 
216 
239 
249 
374 
490 
620 
820 
920 
1030 

121 
245 
344 
412 
782 
872 
969 
1090 
1200 
1420 

SPECIFIC 
ACTIVITY 

1.19156E 
1.25405E 
2.14030E 
3.91023E 
5.16719E 
1.73330E 
1.10625E 
8.42804F 
3.95600E 
4.01964E 
2.69451E 

2.29947E­
1.01035E­
2.63710E­
2.93763E­
3.11351E­
6.91242E­
4.48638E­
1.91347E­
5.89182E­
8.03722E­

3.9182 IE 
5.89542E 
3.05449E 
6.10319E 

5.71398E 
2.07547E 
8.35812E 

6.68678E 
8.64576E 
1.29964E 

6.28425E 
1.27153E 
3.975ΠΕ 
1.57662E 
2.78169E 
7.98781E 
3.31338E 
6.82214E 
3.55305E 

2.00407E 
5.65985E 
4.80803E 

3.43475E 
8.87808E 
3.93926E 
2.56122E 
4.52390E 

1.96821E 
2.07095E 
1.64405E 
1.84531E 

7.17336E 
4.38890E 
8.43545E 
2.46183E 
2.77979E 
2.51065E 

1.63238E 
1.91840F 
5.14738E 
2.98356E 
2.49143E 
7.98660E 
3.76992E 

2.29947E­
1.01035E­
2.63710E­
2.93763E­
3.11351E­
6.91242E­
4.48688E­
1.91347E­
5.89182E­
8.03722E­

2.31630E 
4.94445E 
6.45192E 
1.86000E 
7.45056E 
2.82184E 
9.89691E 
7.28610E 
2.56162E 
9.38137E 

02 
02 
02 
Ol 
Ol 
Ol 
01 
00 
00 
00 
00 

­Ol 
­Ol 
­02 
­02 
­02 
­02 
­03 
­04 
­04 
­04 

04 
04 
04 
03 

00 
02 
00 

01 
00 
03 

03 
04 
04 
04 
04 
03 
03 
03 
03 

04 
03 
03 

Ol 
Ol 
00 
02 
02 

02 
03 
04 
02 

Ol 
02 
00 
Ol 
Ol 
02 

Ol 
00 
02 
00 
02 
00 
01 

­01 
­Ol 
­02 
­02 
­02 
­02 
■03 
­04 
­04 
­04 

07 
06 
06 
05 
05 
05 
05 
05 
05 
05 

RELATIVE 
ABUNDANCE 

55.67227 
58.59226 
100.00000 
18.26952 
24.14230 
8.09839 
5.16367 
3.93778 
1.84834 
1.87807 
1.25894 

100.00000 
43.93842 
11.46830 
12.77528 
13.54014 
30.06096 
1.95127 
0.08321 
0.25623 
0.34953 

100.00000 
66.10540 
34.25006 
6.84351 

2.75311 
100.00000 
4.02711 

5.14512 
0.66524 

100.00000 

15.80900 
31.98734 
100.00000 
39.66239 
69.97763 
20.09456 
8.33531 
17.16216 
8.93324 

100.00000 
28.24176 
23.99128 

7.59244 
19.62482 
1.98706 

56.61526 
100.00000 

1.19717 
12.59662 

100.00000 
1.12242 

16.34431 
100.00000 
1.92199 
5.60922 
6.33368 
57.20459 

3.17129 
0.37269 

100.00000 
0.57963 

48.40191 
1.55159 
7.32396 

100.00000 
43.93842 
11.46330 
12.77528 
13.54014 
30.06096 
1.95127 
0.08321 
0.25623 
0.34953 

100.00000 
21.34633 
27.85442 
0.80300 
3.21658 
1.21325 
4.27272 
3.14558 
1.10591 
4.05016 
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ENERGY ISOTOPF HALF LIF· KEV 

246 

246 

CD1i l ,w<0) 6.7011 

PT19O(0) 30.00M 

248 EU154I0) 16„00Y 

249 RA1"1(0) 11c60D 

250 

251 

260 

260 

261 

263 

264 

265 

LU177I9) 6.30D 

YB175I0) U.20D 

CD115I0) 55.OOH 

SNI 17(0) 120.000 

YR169I0) 32.POD 

CPI 15(0) 55.OOH 

Cr75(0) 1.33H 

0^77(0) 12.OOH 

265 SE75I0) 120.OOD 

r.NFRGie 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(21 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

KEV 

150 
2U6 
197 
246 
313 
475 
540 
72P 
790 
960 
123 
2U8 
593 
694 706 
725 
759 
375 
998 

1007 1277 
124 
216 
2.39 249 
374 
498 
620 
820 920 
1030 
113 
208 
2.50 
351 
1 14 
133 
145 
251 
233 
396 
230 
260 
263 
490 
520 
260 
392 
110 
118 
131 177 
197 
261 
308 
230 
260 
263 
490 
520 
199 
264 427 
477 628 
210 
215 
265 
368 
416 563 
632 
709 
920 
1080 
1370 
121 
136 
200 
265 
230 
315 402 

S SPECIFIC 
ACTIVITY 

1.96560E 
4.04140E 
4.83498E 
2.324P3E 
4.18535E 
3.16567E 
4.68234E 
9.29995E 
3.37706E 
1.56182F 
2.04540E 
7.427P7E 
2.99426E 
2.98771E 2.92219F 
1.19246F 
3.79002F 
5.96232E 
5.36915E 
6.47141F 1.23030E 
2.29947E-
1.01035E-
2.63710E-2.93763E-
3. 11351E-
6.91242E-
4.43638E-
1.91347E-5.89182F-
3.03722E-
7.81073F. 
9.80037E 
1.03810E 
5.55707E 
1.26365E 
7.57896E 
1.96238E 
7.27541E 
9.83735E 
9.38504E 
3.43475E 
8.87808E 
8.98926E 
2.56122E 
4.52390E 
3.99360E 
7.30751E 
6.43926E 
6.13367E 
3.26619E 5.16576E 
7.47658E 
8.58129E 
1.47907E 
3.43475E 
3.87808E 
8.98926E 
2.56122E 
4.52390E 
3.53721E 
5.23286E 6.03936E 
4.70934E 2.35856E 
1.19156E 
1.25405E 
2.1U030E 
3.91023E 
5.16719E 1.73330E 
1.10625E 
3.42804E 
3.95600E 
4.01964E 
2.69451E 
1.73259E 
5.25267E 
1.14444E 
2.81918E 
1.18606E 
4. 10366E 3.63161E 

02 
02 
01 
02 
02 
02 
02 
00 
00 
00 
0 6 
05 
on 0 3 
0 3 
05 
on on on on 05 

-0 1 
-01 
-02 -02 
-02 
-02 
-03 
-OU -04 
-04 
OU 
ou ou 03 
OU 
02 
03 
02 
03 
0 3 

01 
01 
00 
02 
02 
00 
01 
OU 
03 
03 03 
OU 
03 
OU 
01 
01 
00 
02 
02 
01 
02 00 
00 00 
02 
02 
02 
01 
01 
01 
01 
00 
00 
00 
00 
03 
03 
02 
03 
03 
01 02 

RELATIVE 
ABUNDANCE 

48.63663 
100.00000 
10.43278 
49.65101 
89.38595 
67.60869 
100.00000 

1.98618 
1.78907 
0.33356 

100.00000 
11.86986 
1.46390 
0.14607 0.14287 
5.82997 
1.85294 
2.91498 
2.62498 
3.16388 6.01496 

100.00000 
43.93842 
11.46830 12.77528 
13.54014 
30.06096 
1.95127 
0.08321 0.25623 
0.34953 

79.69428 
100.00000 
10.59188 
5.66997 

100.00000 
5.99767 
15.52942 
5.75745 

77.84860 
74.26920 
7.59244 
19.62482 
1.98706 

56.61526 
100.00000 

5.46506 
100.00000 
86.12576 
8.20334 
4.36856 6.90926 

100.00000 
11.47757 
19.78265 
7.59244 
19.62482 
1.98706 

56.61526 
100.00000 
16.31461 

100.00000 1.15412 
0.89996 0.45072 

55.67227 
58.59226 

100.00000 
13.26952 
24.14230 8.09839 
5.16867 
3.93778 
1.84834 
1.87807 
1.25894 

32.98496 
100.00000 

2.17878 
53.67130 
22.58004 
0.78125 6.91383 
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ENERGY ISOTOPE HALT LI FI KEV 

277 ΜΠ147(0) 11.50D 

278 

279 

279 
279 

280 

'81 

283 

MP239I0) 35D 

PY165I0) 2.32H 

HG203IP) 46.50D 
PT197(0) IB,OOH 

r,F75(0) 120.OOD 

05193(0) 32.OOH 

I P. 19? (Ρ) 7u„oon 

283 

284 

29] 

YB175(0) 4.200 

1131(0) 3.1 OD 

IP.194I0) 19.OOH 

29U 

296 

296 

CE14310) 33,OOH 

ER171I0) 7.50H 

IR192(0) 74.OOD 

ENERGIE 

(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
( 2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
( 2) 
(2) 
(21 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 
( 3 ) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

KFV 

121 
277 
321 
412 441 
537 
600 
683 
106 
2 23 
27.3 
04 

279 
355 
279 
191 
279 
121 
136 
200 
265 
2 30 315 
40 2 
139 
231 
321 
3,88 460 
201 
206 
233 
79 A 309 
317 
375 
417 
46 3 
4 3 3 
533 
605 
613 
883 
114 
133 
145 
251 
233 
396 
23 4 
36U 
657 
722 
293 
^29 
620 
643 
937 
1150 
1473 
456 
232 
294 
351 
493 
668 722 
112 
117 
124 
296 
303 
201 
206 
283 
296 
309 317 
375 
417 
468 
435 
580 
605 613 
88 5 

S SPECIFIC 
ACTIVITY 

4.55980E 
6.26661E 
3.23031E 
3.79142F 3.00643E 
1.43699E 
4.21200E 
6.05405E 
2.00407E 
5.65985E 
4.80803E 
1.41810E 
5.74785E 
7.86758E 
7.72160E 
5.04986E 
1.8251 IE 
1.73259F 
5.25267E 
1.14444E 
2.81918E 
1. 18606E 4. 10366E 
3.63161F. 
4.8748UE 
2.39373E 1.131 ORE 1.75638F 5.57777E 
1.3U086C 
1. 10781E 
1.26975E 
8.08255E 7.49606E 
1.93260F 
2.33856F 
2.16076F 
7.07030E 
3.U56U3F 
5.U5362C 
1.03310E 
6.08828E 
2.30118E 
1.26365E 
7.57896E 
1.96238E 
7.27541E 
9.83735F 
9.38504E 
4.97678E 
5.23930E 
2.47552E 
6.29638E 
3.02112F 
1.37374E 
3.13470E 
1.0U762E 
3.23500E 
2.51100E 
1.25058E 
1.23462F 
7.17336E 
4.38890E 
3.43545E 
2.46183E 
2.77979E 2.51065E 
6.31319E 
4.56019E 
2.18131E 
2.22640E 
6.53470E 
1.34086E 
1.10781E 
1.26975E 
8.08255E 
7.49606E 1.93260E 
2.33856E 
2. 16076E 
7.07080E 
3.45643E 
5.45862E 
1.03810E 6.08828E 
2.30118E 

01 
01 
01 
00 01 
02 
00 
00 
on 
03 
03 
06 
OU 
OU 
03 
Ol 
Ol 
03 
03 
02 
03 
03 Ol 02 
03 
02 
02 
02 03 
OU 
05 
OU 
05 05 
06 
OU 
ou 05 
OU 
OU 
05 
OU 
03 
OU 
02 
03 
02 
03 
03 
01 
02 
01 
00 
OU 
05 
03 
OU 
0 3 
03 
02 
01 
01 
02 
00 
01 
01 02 
03 
02 
03 
03 
03 
OU 
05 
OU 
05 
05 06 
OU 
OU 
05 
OU 
OU 
05 OU 
03 

RELATIVE 
ABUNDANCE 

31.73153 
43.60918 
57.27797 
2.63844 20.92167 

100.00000 
2.93112 
4.21299 

100.00000 
28.24176 
23.99128 

100.00000 
4.05320 
5.54798 

100.00000 
100.00000 
36.14169 
32.93496 
100.00000 

2.17373 
53.67130 
22.53004 0.73125 
6.91383 

37.39767 
4.29931 
2.02783 
3.14389 100.00000 
0.69381 
5.73224 
0.65702 

41.82224 3e!.78755 
100.00000 

1.21006 
1.11806 

36.58709 
1.73849 
2.32450 
5.37151 
3.15032 
0.11907 

100.00000 
5.99767 

15.52942 
5.75745 

77.84860 
74.26920 
9.49894 

100.00000 
4.72491 
1.20176 

21.99200 
100.00000 

2.28188 
7.62605 
2.35490 
1.82786 
0.09103 
0.00399 
16.34431 

100.00000 
1.92199 
5.60922 
6.33363 57.20459 

96.61030 
6.97343 

33.33046 
34.07046 

100.00000 
0.69381 
5.73224 
0.65702 

41.82224 
33.78755 100.00000 
1.21006 
1.11806 

36.58709 
1.78849 
2.82450 
5.37151 
3.15032 
0.11907 



37 

FNERGY 
KEV 

ISOTOPF HALT LIFE NFRGIES 
KIV 

SPECIFIC 

ACTIVITY 

RELATIVE 
ABUNDANCE 

299 

300 

301 

307 

308 

308 

309 

TB16C10) 73,OOD 

GD159I0) 

PA233I0) 

18.OOH 

27.OOD 

M 0 1 0 K 0 ) 14.60M 

F R 1 7 K 0 ) 7 . 5011 

YB169I0) 32.OOD 

IR192 I0 ) 7U.00D 

313 

315 

317 

PA277(0) 27 .000 

Sh75(0) 120,OOD 

IR192 I0 ) 74.OOD 

313 PT199(0) 30.00M 

321 ΝΠ147Ι0) 11.50D 

(2) 
(2) 
(2) 
(2) 
(21 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(?) 
(?) 
(2) 
(2) 
(2) 
( 2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
( 2) 

(2) 

(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
( 2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

197 
299 
391 
830 
964 
1180 
1270 

220 
300 
364 

301 
313 
341 
400 

130 
183 
192 
235 
307 
545 
960 

112 
1 17 
124 
296 
308 

110 
1 13 
131 
177 
197 
261 
30 3 

2^1 
206 
23'. 
296 
307 
317 
375 
413 
46 3 
4 35 
537 
60 5 
61 7 
383 

30 1 

313 
74 1 

UOO 

1 11 

13A 
200 
265 
2 30 
313 
U02 

201 
206 
233 
296 
309 
317 
375 
417 
463 
435 
58 3 
60 5 
613 
835 

197 
246 
318 
475 
540 
720 
790 
960 

121 
277 
321 
412 
441 
533 
600 
683 

3.95956E 
5.8C032E 
4.28947E 
1.32106E 
1.24358F 
4.49280E 
2.07360E 

6.68678E 
3.64576E 
1.29964E 

3.26051E 
2.11594E 
7.58419F 
6.24000E 

1.63238E 
1.91840F 
5.14738E 
2.98356E 
2.49143E 
7.98660E 
3.76992E 

6.31319E 
4.56019F 
2.181 3 IE 
2.22640E 
6.53470F 

6.43926E 
6, 13.367F 
3.26619E 
5.16576F 
7.47658E 
3.58129Γ 
1.47907F 

1.34086E 
1. 107Ρ1Γ. 
1.26975E 
8.0H?^5P 
7.U9606F 
1.93260F. 
2.33 856C 
2.16076F 
7.07080F 
5.U56U3E 
5.U5362F 
1.038 IOC 
6.0.3828E 
2.30113F 

3.26051E 
2.1159UE 
7.58U19E 
6.2U000F 

1.73259E 
5.25267E 
1.1UUUUE 
2.31918E 
1.13606E 
U„10366F 
3.6316 IF 

1.3U036E 
1.10731C 
1.26975F 
8.03255E 
7.49606E 
1.93260E 
2.33856E 
2. 16076E 
7.07080E 
3.45643E 
5.45862F 
1.03810E 
6.00S28E 
2.30118E 

4.88498E 
2.32483F 
U. 18535E 
3.16567E 
4Í68234E 
9.29995E 
8.37706E 
1.56182E 

4.55980F 
6.26661E 
3.23031E 
3.79142C 
3.00643E 
1.43699E 
4.21200E 
6.05405E 

04 
04 
0 3 

04 
OU 
03 
0 3 

Ol 
00 
03 

0 3 
04 
0? 
02 

Ol 
00 
02 
OC 
0 2 
00 
Ol 

03 
0 2 
03 
03 
0 3 

on 
03 
0 3 

03 

on 
03 

on 
on 
Ο ΓΪ 

on 0 5 
0 5 
0 6 on on 05 on on 05 ou 03 
0 3 
04 
02 
02 
03 
03 
02 03 
03 
01 02 
OU 
0 5 
on 0 5 
05 
06 
OU on 05 on on 05 on 03 
01 
02 
02 
02 
02 
00 
00 00 
01 
01 
01 
00 
01 
02 
00 
00 

63.26448 
100.00000 

7.39523 
22.77557 
21.52598 
7.74578 
3.57498 
5.14512 
0.66524 

100.00000 
15.40928 

100.00000 
5.534 32 
2.94905 
3.17129 
0.37269 

100.00000 
0.57963 

48.40191 
1.55159 
7.32396 

96.61030 
6.97843 

33.33046 
34.07046 

100.00000 
36.12576 
3.20384 
4.36856 
6.90926 100.00000 
1 1.U7757 
19.78265 
0.69381 
5.7322U 
0.65702 

4 1.02224 
33.78755 100,00000 
1,21006 
1.11806 

36,53709 
1.73349 
2.32450 
5.37151 
3.15032 
0.11907 

15.40923 
100.00000 

3.58U32 
2.94905 

32.98496 
100.00000 

2.17878 53.67130 
22.53004 
0.78125 6.9173', 
0.69331 
5.73224 
0.65702 

41.82724 
38.78755 
100.00000 

1.21006 1.11806 
36.58709 
1.78349 
2.824 50 
5.37151 3.15032 0. 11907 
10.U3278 
49.65101 
89.38595 
67.60369 
100.00000 

1.98618 
1.78907 0.33356 

31.73153 
43.60918 
57.27797 
2.63344 
20.92167 

100.00000 
2.93112 
4.21299 
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ENERGY 
KEV 

ISOTOP" HALT LIT. :\rRQIFS 
KF.V SPFCIFIC ACTIVITY RELATIVE AR'JNDANCF 

321 

323 

325 
325 

326 

329 

0S193(O) 7 2 o 0 0 H 

TI51(0) 

CP.51 (1 ) 
RU97I0) 

329 

332 

335 
341 

343 

344 

344 

346 

351 

351 

5o30M 

23.OOD 
2.30D 

SN12.5MI0) 9,5PM 

IR194I0) 19.0011 

LAIUO(O) U0.20H 

HFIOOM(P) 5.50H 

IN115MI0) U.50II 

PA233I0) 27 .000 

ΗΓ175Ι0) 7 0 . 0 0 0 

EU152W(0) 9,2011 

CU152I0) 12.50Y 

HF181M) 45.OOD 

CE143I0) 3 ) 3 r 0 0 H 

LU177(0) 6.80D 

ί 2 ) 
( ̂  ) 
( ̂  1 
( ° ) ( ̂  ) 
( n ) 
( ? ) 
( n ) 
( Λ \ 
1 Ί \ 

( ? ) 
( "* 1 
( 0 ) 
\ i- 1 

( n ) (2i 
i 0 ì 
( 2 ) 
/ 0 1 
\ ¿- 1 { "* ï 
f "̂  1 
( ̂  ) 
ί ̂  ί 
( Η) 
t ? t 
( ? ) 
» Τ ί 

( ̂  1 ( ̂  1 
( ̂  ί (3) 
( 3) 
ί 3) 
( 7 ) 
ΐ 2 ) 
(2) 
( *̂  1 

( ̂  1 
( "* ï 
( 2 ï 

( ° ) 

(
 η
 ) 

f
 η
 1 

ί ̂  ) 
ι η j 

( ° ) 
(2) 
( ° ) 12) 
(2) ί "* ) 
( 2 Ì 
( ° ) 
(2) (2) 
ί ° ) 
(2) 
ί ° ) 
(2) 
( 2 ) 
( ° ΐ 
(2) 
( 2 ) 
( 2 ) 
ί η ) 
[ "* ) 
(2) (2) 

(2) ί ̂  ) 
(2) 
ί ° ) 
( ° ) 
(2) 
( 3 1 
( 2 ) 

137 
23 1 
371 
333 U60 
323 
603 
923 
325 
109 
216 
325 
326 
6U0 
1070 
1394 
39 7 
329 
620 
64 3 
937 1150 
1473 
456 
V 5 
4 33 
U37 315 1600 

3500 573 
1475 
216 
73? 
4Ù3 
501 

375 

701 
313 
341 
400 

1 14 
7 30 
343 
430 

122 
3U4 
337 
961 
983 
1327 
1410 

12.1 
245 
344 
412 
782 
372 
969 
1090 
1200 
1420 

133 
136 
137 
346 
433 
616 

2^2 
294 
351 
4^7 
668 
72.2 

113 
203 
250 
351 

U.87484E 
2.39333Ε 
1.13108Ε 
1.756385 
5.57777Ε 

1.96241F 
1.05412Ε 
1.85240Ε 

1.73016Ε 

5.7139.3F 
2.07547Ε 
3.35312Ε 

1.24505Ε 
1.33947Ε­
7.25274F­
2.94974Ε­

3.02112Ε 
1.37374Ε 
3. 13470Ε 
1.04762Ε 
3.235C0E 
2.51100Ε 
1.25058Ε 
1.23U62E 

2.91762Ε 
2.85314Ε 
1.93763Ε 
3.9U3UUH 
3.55360F 
3.8U912E 
1.33650F 
3.74800Ε 

8.91821" 
5.893U2E 
3.05449Ε 
6.10319Ε 

1.28422Ε 

3..26051Ε 
2. 1 1594Ε 
7.53419Ε 
6.24000Ε 

1.96821Ε 
2.07095Ε 
1.644055 
1.8453 ΙΕ 

1.21636Ε 
1.23396Ε 
1.U3627E 
1.2U085C 
1.12253Ε 
1.99255Ε 
1.36009Ε 

2.31630Ε 
U.9U445E 
6.45192Ε 
1.86000Ε 
7.45056Ε 
2.82184Ε 
9.89691Ε 
7.23610Ε 
2.56162F 
9.38137Ε 

3.33030Ε 
4.59280Ε 
1.39136F 
3.46245Ε 
1.25012Ε 
2.01589Ε 

7.17336Ε 
U.38890E 
3.U35U5E 
2.U6183E 
2.77979F 
2.51065Ε 

7.81073Ε 
9.80087Ε 
1 .0301ΟΕ 
5.55707Ε 

0 3 
0 2 
0 2 

02 
03 

0? 
0 0 
01 

03 

00 
0 2 

00 

02 
­01 
­02 
­01 

ou 
05 
03 
OU 
03 
03 
02 
Ol 

OU 
03 
OU 
03 
0 3 
01 
03 
01 

on 
on 
ou 
03 

0 3 

03 

on 
02 
02 

02 
0 3 

OU 
0 2 

06 
05 
05 
05 
OU 
OU 
OU 

07 
06 
06 
05 
05 
05 
05 
05 
05 
05 

OU 
03 
03 
0 3 

OU 
03 

01 
02 
00 
01 
01 
02 

OU 
OU 
OU 
03 

37.39767 
U.29931 
2.02733 
3. 148 89 

100.00000 

100.00000 
0.53715 
7.U39U1 

100.00000 

2.75311 
100.00000 

U.02711 

100.00000 
0. 10753 
0.05«25 
0.23692 

21.99200 
100.00000 

2.23183 
7.62605 
2.35U90 
1.82786 
0.09103 
0.00899 

100.00000 
9.77900 

63.12650 
30.65315 
29.31700 
0.13193 
U.53078 
0.29933 

100.00000 
66.105UO 
3U.25006 
6.84351 

100.00000 

13.4 0928 
100.00000 

3.53U32 
2.94905 

1.19717 
12.59662 

100.00000 
1.12742 

100.00000 
10.55571 
11.80788 
10.20128 
0.922 86 
1.63812 
1.11316 

100.00000 
21.34633 
27.85442 
0.80300 
3.21658 
1.21825 
4.27272 
3.14558 
1.10591 
4.05016 

100.00000 
13.79096 
4.17790 
10.39683 
37.53735 
6.05313 

16.34431 
100.00000 

1.92199 
5.60922 
6.33368 

57.20459 

79.69428 
100.00000 
10.59138 
5.66997 
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ENERGY ISOTOPF HALF LIF' 
KFV 

355 

36U 

36U 

363 

DY165I0) 2.3211 

;Π159(0) 18.001I 

Π 3 1 (0) 3„ 10D 

CF37(0) 12.00H 

363 

372 

374 

N I 6 5 I 1 ) 2 ,60H 

M090(0) 66.00H 

3A131(0) 11.60D 

775 IR19210) 7Uc00O 

383 

388 

391 

392 

396 

400 

0S193I0) 32,0011 

SRR7MI0) 2.8.0H 

ΤΒ160Π) 73.OOD 

SN113 10) 120.OOD 

YB175I0) 4.200 

PA23310) 27.OOD 

Fl 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
( 2) 

(2) 
(?) 
(2) 
(2.) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

■JERGIF 

KEV 

94 
279 
355 

220 
300 
364 

234 
364 
637 
722 

210 
213 
265 
368 
416 
563 
632 
709 
920 
10S0 
1370 

363 
1114 
1482 
460 

140 
181 
372 
740 
780 

124 
216 
239 
249 
374 
4 9P, 

62Ò 
820 
920 

1030 

201 
206 
23 7 
296 
309 
317 
373 
417 
468 
435 
533 
605 
613 
335 

139 
281 
321 
338 
460 

388 

197 
299 
391 
880 
964 
1180 
1270 

260 
392 

114 
138 
145 
251 
283 
396 

301 
313 
341 
400 

S SPECIFIC 
ACTIVITY 

1.41810E 
5.74785E 
7.86753E 

6.68678E 
P.6U576E 
1.29964E 

4.97678E 
5.23930E 
2.47552E 
6.29638E 

1. 19156E 
1.25405E 
?.. 14030E 
3.91023E 
5.16719E 
1.73330E 
1. 10625F 
3.42304E 
3.95600E 
4.01964E 
2.69451E 

9.31712E 
7.46233F 
3.40342E 
3.47262E­

5.7U725F 
2.38885F 
1.0 159 IE 
3.65522E 
3.31487E 

2.29947E­
1.01035E­
2.63710E­
2.93763E­
3. 11351E­
6.91242E­
4.48683E­
1.91347E­
5.89182E­
8.03722E­

1.3U086E 
1. 10731E 
1.26975E 
3.0P255E 
7.49606F 
1.93260E 
2.33356E 
2.16076F 
7.07080F 
3.45643E 
5.45862E 
1.03310E 
6.08828E 
2.30113E 

4.87484E 
2..39833E 
1.13108E 
1.75638E 
5.57777E 

1.41261E 

3.95956E 
5.80032E 
4.28947E 
1.32106E 
1.24858E 
4.49280E 
2.07360E 

3.99360E 
7.30751E 

1.26365E 
7.57896E 
1.96238E 
7.27541E 
9.83735E 
9.38504E 

3.26051E 
2.11594E 
7.58419E 
6.24000E 

06 
04 
04 

01 
00 
03 

01 
02 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 
00 
00 
00 

00 
00 
00 
­01 

03 
02 
01 
01 
00 

­01 
­0 1 
­02 
­02 
­02 
­02 
­03 
­04 
­04 
­04 

04 
05 
04 
05 
05 
06 
04 
04 
05 
04 
04 
05 
04 
03 

03 
02 
02 
02 
03 

03 

04 
04 
03 
04 
04 
03 
03 

00 
01 

04 
02 
03 
02 
03 
03 

03 
04 
02 
02 

RELATIVE 
ARUNDANCE 

100.00000 
U.05320 
5.54793 

5.14512 
0.66524 

100.00000 

9.49894 
100.00000 
4.72491 
1.20176 

55.67227 
58.59226 

103.00000 
13.26952 
24.14230 
8.09839 
5.16367 
3.93778 
1.84834 
1.87807 
1.25894 

100.00000 
76.01847 
85.59965 
8.63045 

100.00000 
4.15650 
0.17677 
0.63600 
0.05763 

100.00000 
43.93842 
11.46830 
12.77528 
13.54014 
30.06096 
1.95127 
0.08321 
0.25623 
0.34953 

0.69381 
5.73224 
0.65702 

41.82224 
33.78755 

100.00000 
1.21006 
1.11806 

36.58709 
1.78349 
2.82450 
5.37151 
3.15032 
0.11907 

87.39767 
4.29981 
2.02783 
3.14889 

100.00000 

100.00000 

68.26448 
100.00000 
7.39523 

22.77557 
21.52598 
7.74578 
3.57498 

5.46506 
100.00000 

100.00000 
5.99767 
15.52942 
5.75745 

77.84860 
7U.26920 

15.40928 
100.00000 

3.58432 
2.94905 
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ENERGY ISOTOPE HALF LIFE KEV 

402 

406 

SF75I0) 120.00D 

IN116MI0) 54.OOM 

412 

412 

AU198I0) 2.69D 

EU152(0) 12.50Y 

412 MD147I0) 11.50D 

416 GE77I0) 12,OOH 

417 I R 1 9 2 I 0 ) 74.OOD 

427 

430 

438 

GF75I0) 1.3311 

HF175I0) 70.000 

LA140I0) 40.20H 

438 
440 

441 

ZN69MI0) 13.80H 
RU10310) 40.00D 

ND147I0) 11.50D 

ENERGIES 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(?) 

(?) 
(2) 
(?) (2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) (2) 

KFV 

121 
136 
200 
265 
280 
315 
402. 
137 
406 
1085 
1274 
1437 
2090 
465 
1068 
412 
675 
1089 
121 
245 
344 
412 
782 
372 969 
1090 
1200 
1420 
121 
277 
321 
412 
441 
533 
600 
688 
210 
215 
265 
363 
416 
563 
6 32 
709 920 
1080 
1370 
201 
206 
283 
296 
309 
317 
375 
417 
468 
485 
588 
605 
613 835 
199 
264 
427 
477 
628 
114 
230 343 430 
329 
438 487 
815 
1600 
2500 
578 
1478 
438 
440 
498 
560 
610 
121 
277 
321 
412 441 
553 
600 
688 

SPECIFIC 
ACTIVITY 

1.73259E 
5.25267E 
1.14444E 
2.81918E 
1.18606E 
4.10366E 
3.63161E 
1.07135E 
2.92425E 
1.65658E 
1.88838E 
4.27715E 
3.00222E 
4.42555E 
3.22920E 
4.14259E 
2.08278E 
2.6121 IE 
2.31630E 
4.94445E 
6.45192F 
1.36000E 
7.45056E 
2.82184E 9.89691E 
7.28610E 
2.56162E 
9.38137E 
4.55980E 
6.26661E 
3.23081E 
3.79142F 
3.00643E 
1.43699E 
4.21200E 
6.05405E 
1.19156F 
1.25405E 
2. 1U030E 
3.91023F 
5.16719E 
1.73350E 
1. 10625E 
3.42804E 3.95600E 
4.01964E 
2.69451E 
1.34036E 
1.10781E 
1.26975E 
8.08255E 
7.49606E 
1.93260F 
2.33856E 
2. 16076E 
7.07030E 
3.45643E 
5.45862E 
1.0381OE 
6.08828E 2.30118E 
8.53721E 
5.23286F 
6.03936E 
4.70934E 
2.35856E 
1.96821E 
2.07095E 1.6U405E 1.84531E 

03 
03 
02 
03 
03 
01 
02 
05 
05 
05 
05 
04 
04 
03 
04 
05 
03 
02 
07 
06 
06 
05 
05 
05 05 
05 
05 
05 
01 
01 
01 
00 
01 
0 2 
00 
00 
02 
02 
02 
01 
01 
01 
01 
00 00 
00 
00 
04 
05 
04 
05 
05 
06 
04 
04 
05 
04 
04 
05 
04 03 
01 
02 
00 
00 
00 
02 
03 04 02 

2.91762E-04 
2.85314E 1.98768E 
8.94344E 
8.55360E 
3.84912E 
1.33650E 
8.7U800E 
2.14439E 
1.78200E 
2.64190E 
1.14307E 
1.27449E 
4.55980E 
6.26661E 
3.23081E 
3.79142E 3.00643E 
1.43699E 
4.21200E 
6.05405E 

03 04 
03 
03 
01 
03 
01 
02 
01 
0 3 
01 
02 
01 
01 
01 
00 01 
02 
00 
00 

RELATIVE 
ABUNDANCE 

32.98496 
100.00000 

2.17878 
53.67130 
22.58004 
0.78125 
6.91383 
36.63674 

100.00000 
56.64970 
64.57653 
14.62646 
10.26663 
1.51340 

11.04233 
100.COOOO 
0.50277 
0.06305 

100.00000 
21.34633 
27.85442 
0.30300 
3.21658 
1.21825 4.27272 
3.14558 
1.10591 
4.05016 

31.73153 
43.60918 
57.27797 
2.63844 

20.92167 
100.00000 

2.93112 
4.21299 

55.67227 
53.59226 

100.00000 
18.26952 
24. 142.30 
3.09339 
5. 16867 
3.93778 1.84334 
1.87807 
1.25894 
0.69331 
5.73224 
0.65702 

41.82224 
33.73755 
100.00000 

1.21006 
1.11806 

36.58709 
1.78349 
2.82450 
5.37151 
3.15032 0.11907 
16.31461 

100.00000 
1.15412 
0.89996 
0.45072 
1.19717 

12.59662 100.00000 1.12242 
100.00000 

9.77900 68.12650 
30.65315 
29.31700 
0.13193 
4.58078 
0.29983 

100.00000 
0.67452 

100.00000 
0.43267 
4.82414 
31.73153 
43.60918 
57.27797 
2.63844 20.92167 

100.00000 
2.93112 
4.21299 
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ENERGY 
KEV 

ISOTOPE HALF LIF· F N F R Γ, I F S 
K E V 

S P E C I F I C 
A C T I V I T Y 

R E L A T I V E 
ABUNDANCE 

443 

446 

FFlñOM(O) 5.50H 

AG110KI1) 260.OOD 

450 

453 

1128(0) 

BR32I0! 

25,OOM 

35.9OH 

456 IR194I0) 19.00H 

460 

460 

465 

ΝΙ65Π) 2.60H 

0S1O3I0) 32.OOH 

IN116MI0)
 c

4o00,M 

468 IR19210) 74.OOD 

475 CS134I0) 2.20Y 

475 PT199I0) 30.OOM 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(21 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(3) 

(2) 
(2) 
(21 
(2) 
(2) 
(2) 
(2) 
( 3) 

(2) 
(21 
(2) 
(7) 

(?) 
(?) 
(2) 
( 2) 

(2) 

(?) 
(?) 
(?) 
(?) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
(2) 
(2) 
(?) 
( 2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(21 
(2) 

216 
332 
443 
501 

446 
619 
657 
677 
705 
764 
815 
335 
937 
1334 
1504 
48? 

450 
540 
750 
990 

554 
619 
6?3 
777 
82 3 
1044 
1317 
1475 
457 

295 
V > 
6?0 
64 7 
937 
1150 
147.3 
456 

363 

n in 
n r 
460 

159 
it] 1 

321 
33 7 
460 

137 
40 ό 
1033 
1 274 
14 37 
3Q90 
463 
1068 
201 
206 2 3 3 
?96 
309 
317 
373 
417 
468 
435 
533 
605 615 
835 
475 
563 
569 
605 796 
801 
1038 
1163 
1363 
197 
246 
318 
475 
540 
720 
790 
960 

3.91821E 
5.89542E 
3.03449E 6.10319E 
6.23313E 
5.33017F 
4.92330E 
5.66P28E 
8.02907E 
1.01771E 
2.27690E 
2.58579E 
3.02420E 
5.50040E 
2.62940F 
2.97402E 
5.76576F 
4.35614F 
3. 12000E 
3.33216E 
7.9794 0F 
4.50934E 
2.31876E 
6.09794E 
1.91605E 
1.53540F 
1.06523E 
5.94000E 
5.771?^ Γ. 
3.02 112F. 
i.377345 
3.1*47Q5 
1.04762F 
3.235005 
2.51100F 
1.230535 
1.25462= 
9.817125 
7.46233E 3.40342F 
8.47262F-
4.8743411-
?.. 39873E 
1. 13103E 
1.75630E 
5.57773p 
1.07135F 
3.92425e 
1.65653F 
1.80338F 
4.27715F 
3.00222E 
4.42555F 
3.22920F 
1.34086F 
1. 10781F 
1.26975F 
8.08255E 
7.49606F 
1.93260E 
?.. 33856E 2.16076F 
7.070P0F 
3.45643E 
5.45862F 
1.03810E 6.08828E 
2.30118E 
2.28150F 
9.U5851E 
1.59827F 
1.01527E 6.40736F 
6.37528E 
5.50168E 
3.9U301E 
1.29064E 
4.38498E 
2.32433E 
4. 18535E 
3. 16567E 
4.68234F 
9.299"5E 
8.37706F 
1.56182E 

04 
04 
04 03 
02 
02 
0 3 
02 
02 
0 3 
02 
03 
02 
02 
0 2 
01 
03 
02 
01 
01 
0 3 
0 3 
0 3 
03 
03 
O7 
03 
02 
01 
0 4 
05 
03 
OU 03 
0 3 
02 0 1 
0 0 
00 OC 
-01 
0 3 
0 2 
0 2 
02 O' 
03 
05 
03 
0 5 
OU 
04 
03 
on 
ou 
05 
ou 05 
05 
0 6 
on ou 0 5 
on ou 05 on 03 
0 3 
03 
OU 
05 OU 
03 
02 
02 
03 
01 
0 2 
02 
02 
02 
00 
00 
00 

100.00000 
66. 10340 
34.25006 6.84351 
12.66058 
10.92799 

100.00000 
11.51318 
16.30832 
20.67140 
4.62475 

52.52162 
16.29844 
11.17220 
5.34074 
0.60407 

100.00000 
7.55519 
0.54113 
0.57792 

100.00000 
56.51224 
29.05933 
76.42106 
24.01252 
19.24205 
13.35039 
7.444 17 
0.72327 

21.99200 
100.00000 

7.73133 
7.62605 2.3 54 90 
1.32736 
0.09103 
0.00899 

100.00300 
76.01347 85.59063 
8.63045 

37.39767 
4.29981 
2.02783 
3. 14 339 

100.00000 
36.63674 

100.00000 
56.64970 
64.57653 
14.62646 
10.26663 
1.51340 

1 1.04233 
0.69381 
5.73224 
0.65702 

41.82224 
38.78755 

100.00000 
1.21006 
1.11806 

36.53709 
1.78849 
2.82U50 
5.37151 3.15072 
0. 11907 
2.24719 
9.31628 15.74732 

100.00000 63. 11010 
6.27941 
0.54139 
0.83035 
1.27123 

10.43278 
49.65101 
89.33595 
67.60869 

100.00000 
1.93618 
1.78907 
0.33556 
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ENERGY ISOTOPF HALF LIFE KEV 

477 

478 

480 

480 

482 

CE7510) 1.33H 

RE10F,(0) 17.0011 

CA47I0) 4.P.0D 

W137(0) 24.00H 

ACllOM(l) 260.OOD 

482 

485 

HF18K11 45.00D 

IR192I0) 74,OOD 

487 LA140I0) 40.20H 

490 

493 

498 

CD115(0) 55.OOH 

CE143(0) 33.OOH 

BA131I0) 11.60D 

498 

501 

508 

RU103I0) 40.OOD 

HF180MI0) 5.50H 

110166(0) 27.3011 

FMFRGIFS 

(2) 
(2) 
(?) 
(?) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(?) 
(?) 
(?) (2) 
(2) (2) 
(2) 
(?) 
(?) 
(?) 
(?) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) (3) 

KEV 

199 
264 
427 
477 62 3 
155 
478 
633 
430 
830 
1290 
134 
430 
552 619 
626 
774 
866 
446 
619 
657 
677 705 
764 
815 
885 
937 
1384 
1504 
482 
133 
156 
137 
346 
482 616 
201 
206 
233 
296 
309 
317 
375 
417 
468 
435 
583 
605 
613 
835 
329 
433 
437 815 
1600 
2500 
573 
1473 
230 
260 
263 
490 
520 
232 
294 
351 
493 
668 722 
124 
216 
239 
249 374 
498 620 
820 
920 
1030 
440 
498 
560 
610 
216 
332 
443 
501 
80 

1360 
1530 
1610 
508 588 

SPECIFIC 
ACTIVITY 

8.53721E 
5.23286E 
6.03936E 
4.70934E 2.35856E 
6.63768E 
9.73728E 
1.05084E 
8.29440E-
3.86208E-
2.93832E-
2.11791E 
7.52026E 
2.36650E 1.52181E 
9.42705E 
7.60750E 
3.92049E 
6.23318E 
5.38017E 
4.92330E 
5.66828E 3.02907E 
1.01771E 
2.27690E 
2.58579E 
3.02420E 
5.50040E 
2.62940F. 
2.97402E 
3.33030E 
4.59280E 
1.39136E 
3.46245E 
1.25012E 2.01589E 
1.34086E 
1.10781E 
1.26975E 
8.08255E 
7.49606E 
1.93260E 
2..33356E 
2.16076E 
7.07080E 
3.45643E 
5.45362F 
1.03810E 
6.08828E 
2.30Π8Ε 
2.91762E 
2.85314E 
1.98768E B.9U3U4E 
8.55360F 
3.84912E 
1.33650F 
8.74800E 
3.43475E 
3.87808E 
8.98926E 
2.56122E 
4.52390E 
7.17336E 
4.33890E 
8.43545E 
2.46183E 
2.77979E 2.51065E 
2.29947E-
1.01035E-
2.63710E-
2.93763E-3.11351E-
6.91242E-4.48688E-
1.91347E-
5.89182E-
3.03722E-
1.7Θ200Ε 
2.64190E 
1.14307E 
1.27449E 
8.91821E 
5.89542E 
3.05449E 
6.10319E 
1.57992E 
6.44906E 
1.09477t 
5.17493E 
1.43022E 8*75556E 

01 
02 
00 
00 00 
04 
02 
03 
-03 
-03 
-02 
04 
03 
03 03 
03 
02 
02 
02 
02 
03 
02 02 
03 
02 
03 
02 
02 
02 
01 
04 
03 
03 
03 
04 03 
04 
05 
04 
05 
05 
06 
04 
04 
05 
04 
04 
05 
04 
03 
04 
C3 
04 03 
03 
01 
03 
01 
01 
01 
00 
02 
0 2 
01 
02 
00 
01 
01 02 
-01 
-01 
-02 
-02 -02 
-02 -03 
-04 
-04 
-04 
01 
03 
01 
02 
04 
04 
04 
03 
05 
02 
02 
01 
01 00 

RELATIVE 
ABUNDANCE 

16.31461 
100.00000 

1.15412 
0.89996 0.45072 

100.00000 
1.46697 
1.58314 

28.22338 
13.14384 

100.00000 
100.00000 
35.50785 
11.17371 7.18542 
44.51101 
3.59198 
1.851 11 

12.66058 
10.92799 

100.00000 
11.51318 16.30832 
20.67140 
4.62475 

52.52162 
16.29044 
11.17220 
5.34074 
0.60407 

100.00000 
13.79096 
4.17790 
10.39683 
37.53785 6.05318 
0.69381 
5.73224 
0.65702 

41.82224 
38.78755 

100.00000 
1.21006 
1.11806 

36.58709 
1.78349 
2.82450 
5.37151 
3.15032 
0.11907 

100.00000 
9.77900 

63.12650 30.65315 
29.31700 
0.13193 
4.53078 
0.29983 
7.59244 
19.62482 
1.98706 

56.61526 
100.00000 
16.34431 

100.00000 
1.92199 
5.60922 
6.33368 57.20459 

100.00000 
43.93842 
11.46830 
12.77528 13.54014 
30.06096 1.95127 
0.08321 
0.25623 
0.34953 
0.67452 

100.00000 
0.43267 
4.82414 

100.00000 
66.10540 
34.25006 
6.84351 

100.00000 
0.40819 
0.06929 
0.03275 
0.00905 0.00554 
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ENERGY 
KEV 

508 

511 

511 

513 

520 

533 

540 

5U0 

543 

545 

548 

552 

554 

556 

560 

561 

ISOTOPE 

K42(0) 

CU64(1) 

ΖΝ65Π) 

SR85(0) 

CD115(0) 

ND147(0) 

1128(0) 

PT199I0) 

SM153(0) 

M0101(0) 

PR 142(0) 

W137(0) 

BR82(0) 

IN114M(C) 

RU103ÍO) 

AS76(1 ) 

HALF LIFE 

12.50H 

12.80H 

245.OOD 

65e00D 

55.OOH 

11.50D 

25.OOM 

30.OOM 

47.OOH 

14.60M 

19o20H 

24.OOH 

35.90H 

49.00D 

40.00D 

26ο50H 

ENERGIES 

(2) 
(3) 

(2) 
(2) 

(2) 
(2) 

(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(7) 
(3) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2'. 
(2) 
(2) 
(3) 

KEV 

1530 
508 

511 
1340 

511 
1114 

513 

230 
260 
263 
490 
520 

121 
277 
321 
412 
441 
533 
600 
688 

450 
540 
750 
990 

197 
246 
318 
475 
540 
720 
790 
960 

103 
170 
54 3 
615 

130 
183 
1Q2 
235 
307 
545 
960 

1570 

548 

134 
4 RO 
532 
619 
626 
774 
866 

554 
619 
698 
777 
828 
1044 
1317 
1475 
453 

197 
556 
722 
1299 

440 
498 
560 
610 

561 
648 
1210 
1410 
2060 
1078 

SPECIFIC 
ACTIVITY 

6.36552E 
8.31600E 

1.07536E 
4.12080E 

2.63741E 
1.41076E 

5.43215E 

3.43475E 
8.87808E 
8.98926E 
2.56122E 
4.52390E 

U.55980E 
6.26661E 
8.23081E 
3.79142E 
3.00643E 
1.43699E 
4.21200E 
6.05405E 

5.76576E 
4.35614E 
3.12000E 
3.33216E 

4.88498E 
2.32483E 
4.18535E 
3.16567E 
4.68234E 
9.29995E 
8.37706E 
1.56182E 

3.65013E 
1.46160E 
9.02070E 
1.17450E 

1.63238E 
1.91840E 
5.14738E 
2.98356E 
2.49143E 
7.98660E 
3.76992E 

ko51536E 
6.73440E 

2.Π791Ε 
7.52026E 
2.36650E 
1.52181E 
9.42705E 
7.60750E 
3.92049E 

7.97940E 
4o50934E 
2.31876E 
6.09794E 
1.9160SE 
1.53540E 
1.06528F. 
5.94000E 
5.77125E 

9o52646E 
3.73464E 
2.63290E 
3.78360E 

1.78200E 
2.64190E 
1.14307E 
1.27449E 

1.34829E 
2.22218E 
1. 10090E 
8.34720E 
9.28493E 
9.37728E 

01 
00 

04 
01 

01 
02 

01 

01 
01 
00 
02 
02 

01 
01 
01 
00 
01 
02 
00 
00 

03 
02 
01 
01 

01 
02 
02 
02 
02 
00 
00 
00 

05 
02 
02 
01 

01 
00 
0 2 
00 
02 
00 
01 

0 2 

01 

04 
0? 
03 
0 3 
03 
02 
02 

03 
03 
03 
03 
03 
03 
03 
02 
01 

03 
02 
02 
00 

01 
03 
01 
02 

04 
03 
03 
01 
01 
01 

RELATIVE 
ABUNDANCE 

100.00000 
13.06413 

100.00000 
0.38320 

18.69501 
100.00000 

100.00000 

7.59244 
19.62482 
1.98706 

56.61526 
100.00000 

31.73153 
43.60918 
57.27797 
2.63844 

20.92167 
100.00000 
2.93112 
4.21299 

100.00000 
7.55519 
0.54113 
0.57792 

10.43278 
49.65101 
89.38595 
67.60869 
100.00000 

1.98618 
1.78907 
0.33356 

lOOoOOOOO 
0.04004 
0.24713 
0.00322 

^.17129 
0.37269 

100.00000 
0.57963 

48.40191 
1.55159 
7.32396 

100.00000 
14.91443 

100.00000 
35.50785 
11.17371 
7.18542 

44.51101 
3.59198 
1.85111 

100.00000 
56.51224 
29.05933 
76.42106 
24.01252 
19.24205 
13.35039 
7.44417 
0.72327 

100.00000 
3.92028 
2.76377 
0.03972 

0.67452 
100.00000 
0.43267 
4.82414 

100.00000 
16.48143 
8.16514 
0.61910 
0.68864 
0.69549 



44 

ENERGY 
KEV 

ISOTOPE HALT LITE 1ERGI f 
KEV 

SPECIFIC 
ACTIVITY 

RELATIVE 
ABUNDANCE 

563 CSI 34(0) ,20Y 

563 GE77I0) 12.00H 

564 

568 

569 

SRI 32 (f") 2,300 

CL38I1) 37.50M 

CSI 34(0) ,20Y 

573 GA
T
2(1) 14.20H 

578 LA140ÍO) 40.2011 

538 

588 

H0166I0) 27,3011 

IR192(0) 74.000 

»93 EU154I0) 16.00Y 

598 : R 9 7 ( 0 ) 17.OOH 

(?) 
(?) 
(2) 
( 3 ) 

(?) 
(2) 
(2) 
(2) 
(?) 

(2) 
(2) 
(2) 
( 2) 

(?) 
(?) 
(2) 

(?) 
(2) 
(2) 
( 2) 

( 2) 
( 2) 
(2) 
(2) 

(2) 
(2) 
( 3) 

(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
12) 

(2) 
(2) 
( 2) 
(2) 
( 2) 
(2) 
(2) 

(?) 
( 21 

(2) 
( 3) 
( 3) 
( 3 1 

(3) 
(3) 

(2) 

(2) 
(2) 
( 2) 

(2) 
(2) 
( 7) 

( 3) 

(2) 
(2) 
(2) 
(2) 
( 7) 

(3) 

(?) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(?) 
(2) 

(?) 
( 2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(?) 
(?) 
( 2) 
( 2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(?) 
( 3) 
( 3) 

47" 
563 
569 
605 
796 
801 
1033 
1 163 
1368 

21 o 

215 
265 
363 
416 
56 3 
63 7 
709 
920 
1030 
1370 

56U 
686 
11U0 
1260 

1570 
21 6U 
568 
1142 

475 
563 
569 
605 
796 
301 
1033 
1168 
1368 

601 
630 
834 
894 
1050 
150=; 
1959 
3 20" 
2401 
2 50 3 

573 
9 37 
1131 
1460 
1436 

3?o 

47.3 
43 7 
315 
1600 
2500 
5 73 
147 3 

30 
1360 
1530 
1610 
503 
583 

201 
206 
233 
296 
309 
317 
775 
417 
463 
4 35 
588 
605 
613 
33 5 

123 
?4 8 
593 
694 
706 
725 
759 
875 
998 
1007 
1277 

665 
747 
1350 
1620 
2200 
593 

1 17,3 

2.28150F 
9.45P51F 
1.59827E 
1.01527E 
6.40736E 
6.37528F 
5.50163E 
8.9U301E 
1.2906UF 

1. 19156E 
1.25405E 
2.1U030F 
3.91023F 
5.167195 
1.73330E 
1. 10625E 
3.U280UF 
3.95600E 
U.0196UE 
2.69451E 

1. 15U7UF 
4.38313E 
2. 192U0F 
U.57300E 

1.3U924F 
9.62329E 
2.07576E 
1.22130E 

2.28150E 
9.45851E 
1.59327E 
1.01527F 
6.40736E 
6.37528E 
5.50163E 
3.94301E 
1.29064E 

3.69219E 
2.66830E 
6.0341 IE 
6.53842E 
3.2U360E 
3.71329F 
1.367P2F 
6.17595E 
1.53529E 
2.97087Ξ 
5.76U97F 
1.01930E 
8. 1101OE 
3.56044Ξ 
6.82006F 

2.91762F 
2.85314E 
1.98763E 
3.9U3UUE 
8.55360F 
3.8U912F 
1.33650E 
3.7U800F 

1.57992F 
6.U4906E 
1.09477F 
5.17493E 
1.43022F 
8.75556E 

1.34086E 
1 o 10781 F 
1.26975F 
8.08255E 
7.49606E 
1.93260F 
2.33P56E 
2.16076E 
7.07030F 
3.45643E 
5.U5862E 
1.03810E 
6.03328E 
2.30118E 

2.0U540E 
2.42787E 
2.99426F 
2.98771E 
2.92219E 
1.192U6E 
3.79002E 
5.96232E 
5.36915E 
6.47141E 
1.23030E 

6.83405E 
5.81960E 
1.17600F­
U.60992E 
1.U1120E 
8.U08U0E 
1.83456E 

0 3 
03 
OU 
05 
OU 
03 
0 2 

02 
03 

02 
02 
02 
01 
01 
01 
01 
00 
00 
00 
0 0 

ou 
n? 
02 
0 2 

02 
01 
01 
02 

03 
03 
OU 
05 
OU 
03 
02 
02 
03 

0 2 

03 
07 
02 
02 
02 
02 
02 
02 
02 
01 
0 2 

02 
02 
02 

OU 
03 
OU 
03 
03 
01 
03 
01 

05 
02 
02 
01 
01 
00 

ou 
05 
OU 
C 5 

05 
06 
OU 
OU 
05 
OU 
04 
05 

on 
03 

06 
05 

on 
03 
03 
05 
OU 
OU 
OU 

ou 
05 

00 
00 
­01 
­02 
­02 
­03 
­0? 

2.2U719 
9.3162P 
15.7U232 

100.00000 
63.11010 
6.279U1 
0.5U139 
0.83035 
1.27123 

55.67227 
53.59226 
100.00000 
18.26952 
24.1U230 
3.09839 
5.16367 
3.93778 
1.84H34 
1.87307 
1.25394 

100.00000 
3.79578 
1.89362 
3.96454 

100.00000 
71.36063 
15.33462 
90,55418 

2.24719 
9.31628 
15.74232 

100.00000 
63.11010 
6.27941 
0.54139 
0.88035 
1.27123 

14.40509 
44.22030 
100.00000 
10.83576 
5.37544 
6.16212 
2.26681 
10.23507 
2.62722 
4.92345 
0.95540 
1.68924 

13.44043 
5.90051 
11.30252 

100.00000 
9.77900 

68.12650 
30.65315 
29.31700 
0.13103 
U.53078 
0.29933 

100.00000 
0.U0819 
0.06929 
0.03275 
0.00905 
0.0055U 

0.69331 
5.73224 
0.65702 

41.82224 
33.78755 
100.00000 

1.21006 
1. 1 1806 

36.58709 
1.73849 
2.82450 
5.37151 
3.15032 
0.11907 

100.00000 
11.86986 
1.46390 
0.14607 
0.14287 
5.82°97 
1.85294 
2.91498 
2.62498 
3.16338 
6.01496 

100.00000 
85.15591 
1.72079 
0.67455 
0.20650 
0.12304 
0.26344 



45 

FNERGY KFV ISOTOPE HALT LIF·' NEF SPECIFIC ACTIVITY RELATIVE ABUNDANCE 

600 NCI 47(0) 11.50D 

601 GA72I1) 14.20H 

603 SB 12.4(0) 60c OOD 

605 : SI 34(0) 

605 IR192I0) 74.000 

605 

610 

613 

TI51I0) 5o30M 

ÏU103(0) 40,000 

IR19210) 74,OOD 

615 

616 

Sf153(0) 47.C0H 

HF131I1) 45.00D 

(2) 
(2) 
(2) 
(2) 
(2) 
(.2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(?) 
(2) 
(?) (2) 
(2) 
(2) 
(7) (5) 
( 3) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (3) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
( 2) 
(?) (?) 
(?) (2) 
(2) 
(2) 
(2) 
(2) 
(?) 
( 2) 
(2) 
(2) 
(?) 
(?) (2) (2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(?) 
(?) (?) (2) 
( 2) 
(2) 

121 
277 
321 
U12 nui 533 
600 
638 
601 
630 
334 394 

1050 
1505 
1959 
2703 
2491 
2503 
573 937 
1181 
1469 
1436 
603 
64 6 
714 
7 7 5 
970 
1322 
1694 
2090 672 
1063 
475 
563 
569 
605 
706 
301 
1033 
1163 1 36 8 
201 
206 25 7 
756 
709 
317 
375 
417 
U63 
4 35 538 
60 5 
613 
8 3 5 
323 
605 
928 
440 
493 
560 
610 
201 
206 2 33 
29A 
309 
317 
375 
417 
468 
485 
583 605 
617 
385 
IO7· 
170 
547 
615 
133 
17 f, 
177 346 
432 
616 

4.55980E 
6.26661E 
3.2303 IE 
3.79142E 
3.00643E 
1.43699E 
4.21200E 
6.05405E 
3.69219E 
2.66830E 
6.03411E 6.53842E 
3.24360E 
3.71S29F 
1.36782E 
6.17595F 
1.58529E 
2.97087E 
5.76497F 1.01930F 
8. 1 1010E 
3.56044E 
6.820C6E 
3.92323E 
3.66145E 
5.31331E 
1.82456E 
1.00641E 
1.29127F 
5. 15137E 
2.85596E 1.39587E 
3.07138E 
2.23150E 
9.45851E 
1.59827E 
1.01527E 
6.40736E 
6.37528E 
5.50168F 
3.94301E 
1.29064E 
1.34086E 
1. 10781E 
1.26975E 
8.08255E 
7.49606E 
1.932605 
2.33856E 
2. 16076E 
7.07080E 
3.456U3E 5.45862E 
1 .0331OE 
6.03320E 
2.30118E 
1.962U1F 
1.05412E 
1.85240E 
1.78200E 
2.6U190C 
1.1U307E 
1.27UU9E 
1.3U086E 
1.10781F. 
1.26975E 8.03255F 
7.U9606E 
1.93260E 
2.33856E 
2.16076E 
7.070R0E 
3.U56U3E 
5.U5362E 1.03810F 
6.08828C 
2.3011 BE 
3.65013E 
1.U6160C 
9.02070F 
1.17450E 
3.33030E 
U.592P0E 
1.39136F 3.46245E 
1.25012E 
2.01589E 

01 
01 
01 
00 
01 
02 
00 
00 
02 
03 
0 3 
02 
02 
02 
0 2 
0 2 
02 
0 2 
01 
0 2 
02 
02 
02 
03 
02 
02 
03 
02 
02 
02 
01 02 
01 
03 
0 3 
On 05 on 03 
02 
02 
0 3 
on 
05 on 05 
05 
06 
on on 05 
on on 05 on 03 
02 
00 
01 
01 
O 7 
01 
02 
04 
05 
04 05 
05 
06 
on on 0 5 
on on 05 ou 03 
05 
02 
02 
01 
on 
0 3 
03 03 on 03 

31.73153 
43.60918 
57.27797 
2.63844 

20.92167 
100.00000 

2.93112 
4.21299 
14.40509 
44.22030 
100.00000 10.83576 

5.37544 
6. 16212 
2.26681 
10.23507 
2.62722 
4.92345 
0.95540 1.63924 
13.44043 
5.90051 
11.30252 

100.00000 
9.33275 
13.54447 
46.50650 
2.56525 
3.29135 
15.13043 
0.72796 3.55797 
0.78300 
2.24719 
9.31628 
15.74232 

100.00000 
63.11C10 
6.27941 
0.54189 
0.83035 
1.27123 
0.69331 
5.73224 
0.65702 

41.82224 
33.78755 

100.00000 
1.21006 
1.11.306 

36.53709 
1.78849 2.82450 
5.37151 
3.15032 
0.11907 

100.00000 
0.53715 
9.43941 
0.67452 

100.00000 
0.43267 
4.82414 
0.69381 
5.73224 
0.65702 41.82224 
33.78755 

100.00000 
1.21006 
1. 1 1306 

36.58709 
1.73349 
2.82450 5.37151 
3. 15032 
0.11907 

100,00000 
0.04004 
0.24713 
0.00322 

100.00000 
13.79096 
4. 17790 10.39683 

37.53785 
6.05518 
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FNERGY KEV 

619 

ISOTOPE HALF LIFE 

AGITOVI!) 260.OOD 

619 RR3.2IO) 35.POH 

619 

62C 

W187(0) 2U.00H 

RM31(0) 11.60D 

620 
620 

R!.30(0) 18, COM 
I n; 1 ">U ( O ) 19, OOH 

626 

628 

630 

W187I0) 24.OOH 

5F75(7) 1.33H 

CA72I1) 14.20H 

631 

632 

RE136I0) 3.30D 

GE77I0) 12.OOH 

Et 

(?) 
(2) (2) (2) (2) (2) (2) (2) 
(?) 
(?) (2) (3) 
(2) 
(2) (2) (2) (2) (2) (2) (2) (3) 
(2) 
(2) (2) (2) (2) (2) (2) 
(2) 
(2) (2) (2) (2) (2) (2) (2) (2) (2) 
(2) 
(2) 
(2) (2) (2) (2) (2) (2) (7) 
(2) 
(2) (2) (2) (2) (2) (2) 
(?) 
(?) 
(?) 
(?) 
(2) 
(Ζ) 
(2) (2) (2) (2) (2) (2) (2) (2) (2) (3) (3) (3) (3) (3) 
(2) 
(2) (2) (2) 
(2) 
(2) (2) (2) (2) (2) (2) (2) (2) (2) (2) 

1FRGICS 
KEV 

446 
619 657 677 70^ 764 815 335 937 1384 
1504 432 
554 
619 693 777 32.8 
1044 
1317 
1475 453 
134 
480 552 619 626 774 366 
124 
216 239 249 374 498 620 320 920 1030 
620 
293 
329 620 643 937 1150 

1478 
456 
134 
430 552 619 626 774 866 
199 
264 427 477 628 
601 
630 834 894 1050 
1595 
1959 2203 
2491 
2503 573 937 1181 1469 
1486 
123 
137 631 768 
210 
215 265 368 416 563 632 709 920 1080 1370 

SPECIFIC 
ACTIVITY 

6.23318E 
5.38017E 
4.92330E 
5.66828E 8.02907E 
1.01771E 
2.27690E 
2.58579E 3.02420E 
5.50040E 
2.62940E 
2.97402E 
7.97940E 
4.50934E 
2.31876E 
6.09794E 1.91605E 
1.53540E 
1.06528E 
5.94000E 
5.77125E 
2.11791E 
7.52026E 2.36650E 
1.52181E 9.42705E 
7.60750E 
3.92049E 
2.29947E-
1.01035E-2.63710E-
2.93763E-
3.11351E-
6.91242E-
4.48683E-
1.91347E-5.89182F-
8.03722E-
3.40560E 
3.02112E 
1.37374E 
3.13470E 
1.04762E 
3.23500E 2.5Π00Ε 1.25058E 1.23462E 
2.11791F 
7.52026E 2.36650E 1.52181E 9.42705E 7.60750E 3.92049E 
8.53721E 
5.23286E 6.03936E 4.70934E 2.35856E 
3.69219E 
2.66830E 6.0341 IE 6.53842E 3.24360E 3.71829E 1.36782E 6.17595E 1.58529E 2.97087E 5.76497E 1.01930E 8.11010E 3.56044E 6.82006E 
8.52687E 
8.79413E 7.38173E 3.37534E 
1.19156E 
1.25405E 2.14030E 3.91023E 5.16719E 1.73330E 1.10625E 8.42804E 3.95600E 4.01964E 2.69451E 

02 
02 03 02 02 03 02 03 02 02 02 Ol 
03 
03 03 03 03 03 03 02 Ol 
04 
03 03 03 03 02 02 
-Ol 
-01 -02 -02 -02 -02 -03 -04 -04 -04 
03 
04 
05 03 04 03 03 02 Ol 
04 
03 03 03 03 02 02 
Ol 
02 00 00 00 
02 
03 03 02 02 02 02 02 02 02 01 02 02 02 02 
03 
04 01 Ol 
02 
02 02 Ol Ol Ol Ol 00 00 00 00 

RFLATIVE ABUNDANCE 

12.66058 
10.92799 100.00000 11.51318 16.30832 20.67140 4.62475 52.52162 16.29844 11.17220 5.34074 0.60407 
100.00000 
56.51224 29.05933 76.42106 24.01252 19.24205 13.35039 7.44417 0.72327 
100.00000 
35.50785 11.17371 7.18542 44.51101 3.59198 1.85111 
100.00000 
43.93842 11.46830 12.77528 13.54014 30.06096 1.95127 0.08321 0.25623 0.34953 
100.00000 
21.99200 
100.00000 2.28188 7.62605 2.35490 1.82786 0.09103 0.00899 
100.00000 
35.50785 11.17371 7.18542 44.51101 3.59198 1.85111 
16.31461 
100.00000 1.15412 0.89996 0.45072 
14.40509 
44.22030 100.00000 10.83576 5.37544 6.16212 2.26681 10.23507 2.62722 4.92345 0.95540 1.68924 13.44043 5.90051 11.30252 
9.69609 

100.00000 0.08394 0.03838 
55.67227 
58.59226 100.00000 18.26952 24.14230 8.09839 5.16867 3.93778 1.84334 1.87807 1.25894 
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ENERGY 
KFV 

633 

6 3 7 

6 4 0 

64 3 

ISOTOPE HALF L IFT 

R F ! 0 = ( 0 ) 17.OOH 

Π ' · 1 ( 0 ) 8 . 1 OD 

SNI 3 5 « ( 0 ) 9.SOM 

m o n t o ) 1 9 . 0 0 H 

646 5 3 1 2 4 ( 0 ) 60cOOD 

64 3 

657 

A " , 7 6 ( l ) 2 6 . 3 0 H 

A G I T O M I ) 7 6 0 , 0 0 0 

665 

66? 

672 

ZR,97(0 ) 17 .OOH 

C C 1 4 7 ( 0 ) 33 .0011 

5 3 1 . 3 4 ( 0 ) 60. , OOD 

675 

677 

A U 1 9
3

( 0 ) 2 . 6 9 D 

A G I T O V I ! ) 260 .OOD 

636 SB122IO) 2.80D 

ENERGIES 

(2) 
(2) 
(2) 

(?) 
(?) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
(2) 
(?) 
(2) 
(3) 

(?) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(?) 
(?) 

(?) 
(?) 
(3) 

(2) 
(2) 
(2) 
(2) 
(?) 
(3) 
(3) 

(?) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(21 
(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(2) 

(?) 

KEV 

155 
473 
633 

234 
364 
637 
722 

326 
640 

1070 
1394 

293 
329 
620 
643 
937 

1150 
1478 
456 

603 
646 
714 
723 
970 
1322 
1694 
2090 
672 
1063 

561 
643 
1210 
1410 
2060 
1038 

446 
619 
657 
677 
705 
764 
315 
835 
937 

1334 
1504 
432 

665 
747 
1350 
1620 
2200 
503 
lì 78 

232 
294 
351 
497 
663 
7 1 1 

603 
646 
714 
727 
970 

1322 
1694 
2090 
672 
1068 

412 
675 
1089 

446 
619 
657 
677 
705 
764 
815 
885 
937 
1334 
1504 
482 

564 
636 
1140 
1260 

SPECIFIC 
ACTIVITY 

6.63768E 
9.73728E 
1.05034E 

4.97678E 
5.23930E 
2.47552E 
6.29638E 

1.24505E 
1.33947E· 
7.25274E­
2.94974E­

3.02112E 
1.37374E 
3.13470E 
1.04762E 
3.23500E 
2.511OOE 
1.25053E 
1.23462E 

3.92323E 
3.66145E 
5.31381E 
1.82456E 
1.00641E 
1.29127E 
5.15137E 
2.85596E 
1.39587E 
3.07188E 

1.3U829E 
2.22218E 
1.10090E 
8.3U720E 
9.28493E 
9.37728E 

6.23318E 
5.38017E 
4.92330E 
5.66328E 
8.02907E 
1.0177 IE 
2.27690E 
2.53579E 
8.02420E 
5.50040E 
2.62940E 
2.97402E 

6.83405E 
5.81960E 
1.17600E­
4.60992E­
1.U1 120E­
8.U03U0E­
1.83456F­

7.17336E 
4.38390E 
3.43545E 
2.46183E 
2.77979E 
2.51065E 

3.92323E 
3.66145E 
5.31381E 
1.82456E 
1.0064 IE 
1.29127E 
5.15137E 
2.85596E 
1.39587E 
3.07188E 

4.14259E 
2.03278E 
2.6121 IE 

6.23313E 
5.38017E 
4.92330E 
5.66328E 
8.02907E 
1.01771E 
2.27690E 
2.58579E 
8.0242CE 
5.50040E 
2.62940E 
2.97402E 

1.15474E 
4.38313E 
2.19240E 
4.57800E 

OU 
02 
03 

01 
02 
01 
00 

02 
­01 
­02 
­01 

04 
05 
03 
OU 
03 
03 
02 
01 

0 3 
02 
02 
03 
02 
02 
02 
Ol 
02 
Ol 

OU 
03 
03 
01 
Ol 
01 

02 
02 
03 
02 
02 
03 
02 
03 
02 
02 
02 
Ol 

00 
00 
­Ol 
■02 
­02 
­03 
­0 2 

Ol 
02 
00 
Ol 
Ol 
02 

03 
02 
02 
0 3 
02 
02 
02 
Ol 
02 
Ol 

05 
03 
02 

02 
02 
03 
02 
02 
03 
02 
03 
02 
02 
02 
Ol 

OU 
02 
02 
02 

RELATIVE 
ABUNDANCE 

100.00000 
1.46697 
1.58314 

0.49391» 

100.00000 
4.72491 
1.20176 

100.00000 
0.10758 
0.05825 
0.23692 

21.99200 
100.00000 

2.23188 
7.62605 
2.35490 
1.82786 
0.09103 
0.00899 

100.00000 
9.33275 

13.54447 
46.50650 
2.56525 
3.29135 

13.13043 
0.72796 
3.55797 
0.78300 

100.00000 
16.48143 
8.16514 
0.61910 
0.68864 
0.69549 

12.66058 
10.92799 

100.00000 
11.51318 
16.30832 
20.67140 
4.62475 

52.52162 
16.29344 
11.17220 
5.34074 
0.60407 

100.00000 
85.15591 
1.72079 
0.67455 
0.20650 
0.12304 
0.26344 

16.34431 
100.00000 

1.92199 
5.60922 
6.33368 

57.20459 

100.00000 
9.33275 
13.54447 
46.50650 
2.56525 
3.29135 
13.13043 
0.72796 
3.55797 
0.78300 

100.00000 
0.50277 
0.06305 

12.66058 
10.92799 

100.00000 
11.51318 
16.30832 
20.67140 
4.62475 

52.52162 
16.29344 
11.17220 
5.34074 
0.60407 

100.00000 
3.79578 
1.89562 
3.96454 
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ENERGY 
KFV 

ISOTOPE HALF LIF
C 

ENERGIES 
KFV 

SPECIFIC 
ACTIVITY 

RELATIVE 
ABUNDANCE 

688 ΝΠ147Ι0) 11.50D 

694 EU154I0) 16.00Y 

698 RR32I0) 35.90H 

705 AGITOMI 1) 260.OOD 

706 EU154I0) 16.00Y 

709 GE77I0 1 12,0011 

71U SB124I0) 60,OOD 

720 PT199I0) 30.OOM 

722 

722 

722 

CE143I0) 33,0011 

IN l lUM(O) 49.OOD 

1131(0) 8 .100 

( 2 ï 
( 2 ) 

ί "* ) 
ί ̂  ) 
ι ó \ 
t õ \ 
(?) ( "* ) 
(2) 
ί ° ) 
í ̂  ) 
í ° ï 
( 2 ) 
( 2 ) 

(
 n

 ) 
( "* ) 
( ̂  ) 
( ° ) 
(2) 

( 2 ) 

í ° ) 
í ? 1 

( ̂  ) 
í ° 1 
(
 n
 ) 

( ̂  ) 
f *? 1 

(3) 

/ O í 

( 2 ) 
(
 n
 ì 

(
 n
 1 

í ^ ) 

( ̂  ï 
í
 n
 1 

( 2 ) 

( ̂  ) 
f ̂  ) 
í ̂  ) 

f "* ) 

Ι "Ί \ 

[ ^ ) 
i *■ 1 

( ̂  ) 
( ̂  ) 
f
 n
 ) 

( 2 ) 
í ι 1 

(2) 
( O ) 

í ? 1 

ί ° ) 
í ° 1 
Í <-» » 

ί ° ) 
l c. I 
(?) ( n ) 
( ° ) 
ί n ) 
( ° ) (2) 
í ° 1 

í ̂  ) 
í ** 1 
(2) 
(2) 

( ° ) 
(2) 
( ° ï 

(3) 
(3) 

(
 Λ
 ) 

í 1 \ 

( ° ) 
(
 n
 1 

( 2 ï 
Í 0 \ 

í 2 ì 
( ° ì 

/ 9 \ 

(
 n
 ì 

( 2 í 
» η \ 

( ̂  ) 
( ° ) 

(2) 
(2) 
I 2 Î 
(2) 

(2) 
( 2 ) 
(2) 
(2) 

121 
277 
321 
412 
4U1 
533 
600 
683 

123 
2U3 
597 
694 
706 
725 
759 
875 
993 
1007 
1277 

554 
619 
693 
777 
828 
1044 
1317 
1475 
457 

446 
610 
657 
677 
705 
764 
815 
835 
933 
1334 
150U 
482 

123 
243 
59 3 
604 
706 
725 
759 
375 
993 
1007 
1277 

210 
215 
265 
368 
416 
563 
632 
709 
9 20 
1030 
1370 

603 
64 6 
7!4 
723 
970 
1 727 
1694 
2000 
672 
1068 

197 
246 
318 
475 
540 
720 
790 
960 

252. 

294 
351 
493 
668 
722 

192 
556 
722 

1299 

234 
364 
637 
72 2 

4.55980E 
6.26661E 
S.23081E 
3.79142E 
3.00643E 
1.U3699E 
4.21200E 
6.05405E 

2.0U540E 
2.42737E 
2.99426E 
2.98771E 
2.92219E 
1.19246E 
3.79002E 
5.96232E 
5.36915E 
6.47141E 
1.23030E 

7.97940F 
4.50934E 
2.31876E 
6.09794E 
1.91605E 
1.53540E 
1.06523F 

5.94000E 
5.77125E 

6.23318E 
5.33017E 
4.92330E 
5.66828E 
3.02907E 
1.01771E 
2.27690E 
2.58579E 
3.02U20E 
5.500U0E 
2.629U0E 
2.97U02E 

2.04 540E 
2.42737F 
2.994 26E 
2.98771E 
2.92219E 
1. 19246F 
3.7 9002E 
5.96.332.Γ 

5.36015F 
6.47141F 
1.23030F 

1.19156E 
1.25405F 

?.. 14030E 
7.91023F 
5. 16719Γ 
1.73330E 
1.10625E 
3.42304E 
3.95600F 
4.01964E 
2.69451E 

3.92323E 
3.66145E 
5.31381e 
1.82456E 
1.00641E 
1.29127E 
5.15137E 
2.85596F 
1.39587E 
3,071P8F 

4.88498F 
2.32433F 
4. 18535E 
3.16567E 
4.68234E 
9.29995E 
8.37706E 
1.56182E 

7.17336F 
4.38390F 
3.47545E 
2.46183E 
2.77979E 
2.51065E 

9.526U6F 
3.73464E 
2.63290E 
3.78360F 

4.97678E 
5.23930E 
2.47552E 
6.29638E 

01 
01 
01 
00 
01 
02 
00 
00 

06 
05 
04 
03 
03 
05 
OU 
OU 
OU 
OU 
05 

03 
03 
03 
03 
03 
03 
0 3 

02 
0 1 

02 
02 
0 3 
02 
02 
03 
02 
03 
0 2 

02 
02 
0 1 

06 
05 

on 
0 3 

03 
05 
OU 
OU 
OU 
OU 
05 

02 
02 
02 
01 
01 
0 1 

01 
00 
00 
00 
00 

03 
02 
02 
03 
02 
02 
02 
01 
02 
01 

01 
02 
02 
02 
0 2 
00 
00 
00 

01 
02 
00 
01 
01 
02 

03 
02 
02 
00 

01 
02 
01 
00 

31.73153 
43.60918 
57.27797 
2.63344 

20.92167 
100.00000 

2.93112 
4.21299 

100.00000 
11.86986 
1.46390 
0.14607 
0.14287 
5.82997 
1.35294 
2.91498 
2.62498 
3.16338 
6.01496 

100.00000 
56.51224 
29.05933 
76.42106 
24.01252 
19.24205 
13.35039 
7.44U17 
0.72327 

12.66058 
10.92799 

100.00000 
11.51318 
16.30832 
20.67140 
4.62475 

52.52162 
16.29344 
11.17220 
5.34074 
0.60407 

100.00000 
11.86986 
1.46390 
0. 14607 
0. 14.237 
5.82907 
1., 85294 
2.91498 
2.624 93 
3.16583 
6.01496 

55.67227 
53.59226 

100.00000 
13.26952 
24.14230 
8.09839 
5.16867 
3.93778 
1.84534 
1.87307 
1.25894 

100.00000 
0.37275 
13.54447 
46.50650 
2.56525 
3.29135 
17.13043 
0.72796 
3.55797 
0.78300 

10.43278 
49.65101 
89.33595 
67.60869 

100.00000 
1.90618 
1.78907 
0.33356 

16.34431 
100.00000 

1.92199 
5.60922 
6.33368 

57.20459 

100.00000 
3.92028 
2.76377 
0.03972 

9.49894 
100.00000 
4.72491 
1.20176 



49 

ENERGY KEV 

722 

723 

ISOTOPE HALF LIFE 

7R95(3) 65.OOD 

SRI 24(0) 60.OOD 

725 F. 11154(0) 16.0PY 

726 

740 

747 

RU105I0) 4.50H 

VO99I0) 66.OCH 

3.R97I0) 

750 

754 

758 

759 

1128(0) 

3R95I0) 

AL2.8I0) 

EU1.54 (0) 

17.COM 

25.OOM 

65.OOD 

2.30M 

16.C0Y 

764 AGIlOvn) 260.OOD 

765 
768 

774 

N395I0) 
RE106I0) 

W187I0) 

35.00D 
3.80D 

24.OOH 

r\ 

(?) 
(?) 
(?) 
(?) 
(?) (2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(7) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 
(2) 
(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(2) (2) 
(2) 
(2) (2) 
(2) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) (2) 
(2) 
(2) 
(?) (2) 

MERGIES 
KEV 

722 
754 
607 
646 
714 
727 
970 

1322 
1694 
20°0 
67? 

1063 
123 
248 505 
694 
706 
725 
759 
37 5 
993 
1007 
1277 
130 
726 
140 
181 
372 
740 780 
665 
747 
1350 
162.0 
2200 
593 

1178 
450 
540 
750 
990 
722 
754 
1780 
753 
123 
248 
593 
694 
706 
725 
759 
375 
993 
1007 
1277 
U46 
619 
657 

~1 703 
764 815 
835 
937 1334 
1504 
432 
765 
123 
137 
631 
768 
134 
430 552 
619 
626 
774 
866 

SPECIFIC 
ACTIVITY 

2.67239E 
2.54348E 
3.92323F 
3.66145F 
5.31381E 
1.82456E 
1.00641E 
1.29127E 
5. 15137E 
2.85596E 
1.39587E 
3.07138E 
2.04540E 
2.42787E 2.99426E 
2.9377 IF 
2.92219E 
1.19246E 
3.79002E 
5.96232E 
5.36915E 
6.47141E 
1.23070E 
1.13560E 
4.77274E 
5.74725E 
2.38885E 
1.01591E 
3.65522E 7.314P7F 
6.83405E 
5.81960E 
1. 17600E-
4.60992E-
1.41120E-
3.40340E-
1.83456F-
5.76576E 
4.35614E 
3. 12000E 
3.33216E 
2.67239E 
2.54348E 
9.47520E 
3.72240F 
2.04540Γ 
2.42787E 
2.99426E 
2.93771E 
2.92219F 
1. 19246E 
3.79002F 
5.96232F 
5.36915E 
6.47141E 
1.23030E 
6.23318E 
5.38017E 
4.92330E 
5.66828E 
3.02907E 
1.01771E 2.27690E 
2.58579E 
3.02420F 5.50040E 
2.62940E 
2.97402E 
5.10016E 
8.52687E 
8.79413E 
7.38173E 
3.37534E 
2.11791E 
7.52026E 2.36650E 
1.5218 IE 
9.42705E 
7.60750E 
3.92049E 

01 
01 
03 
0 2 
02 
01 02 
02 
02 
01 
02 
01 
06 
05 on 03 
0 3 
05 
on on on on 05 
03 
02 
03 
0 2 
01 
01 00 
00 
00 
-01 
-02 
-02 
-03 
-02 
03 
02 
01 
01 
01 
01 
02 
02 
06 
05 
on 03 03 
05 
on 04 
on on 05 
02 
02 
03 
02 
02 
03 02 
03 
02 02 
02 
01 
01 
0 3 
on 01 
01 
on 
03 03 
03 
03 
02 
02 

RELATIVE 
ABUNDANCE 

100.00000 
95.17611 
100.00000 
9.33275 
13.54447 
46.50650 
2.56525 
3.29135 
13.13043 
0.72796 
3.55797 
0.78300 

100.00000 
11.86986 1.46390 
0.14607 
0.14287 
5.82997 
1.85294 
2.91498 
2.62498 
3.16383 
6.01496 

100.00000 
39.91849 

100.00000 
4.15650 
0.17677 
0.63600 0.05768 

100.00000 
35.15591 
1.72079 
0.67455 
0.20650 
0.12304 
0.26844 

100.00000 
7.55519 
0.54113 
0.57792 

100.00000 
95.17611 

100.00000 
30.28571 

100.00000 
11.86986 
1.46390 
0.14607 
0.14287 
5.82997 
1.85294 
2.91498 
2.62498 
3.16338 
6.01496 
12.66058 
10.92799 

100.00000 
11.51318 
16.30332 
20.67140 4.62475 
52.52162 
16.29844 11. 17220 
5.34074 
0.60407 

100.00000 
9.69609 

100.00000 
0.08394 
0.03838 

100.00000 
35.50785 11.17371 
7.18542 

44.51101 
3.59198 
1.35111 
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FNERGY KEV 

777 

ISOTOPE HALF LIFE 

RR32(0) 35.9CH 

780 

782 

VOOO(O) 

FUI 5 2 ( 0 ) 

66,0011 

5 OY 

784 "Μ56Π ) 2.6011 

790 Ρ Τ 1 9 9 ( O ) 5 0 Γ OOM 

796 C S ! 5 4 ( 0 ) , 20Y 

301 CSI 7 4 ( 0 ) ?„?0Y 

815 AGITOMI!) ?60.00D 

815 LA140I0 ) 40.-20H 

820 R A 1 3 K 0 ) 11.60D 

ENERGIES 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
I 2) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(3) 
(3) 
(?) 
(2) (2) 
(2) 
(?) 
(2) 
(?) 
(?) 
(2) 
(2) 
(2) 
(2Γ (2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) (3) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 

KEV 

554 
619 
693 
777 
323 

1044 
1.317 
1475 
453 
140 
181 
372 
740 
730 
121 
245 
344 
4!2 78? 
872 
969 
1090 1200 
1420 
845 
1806 
2131 
7651 
7976 
784 
1 109 
1629 
1954 
197 
246 313 
475 
540 
720 
790 
960 
475 
563 
569 
605 796 
301 
1038 
1168 
1368 
475 
56" 
569 
605 
796 
801 
1033 
1163 
1363 
446 
619 
657 
677 
705 
764 
815 
885 937 
1334 
1504 
43? 
329 
438 
487 
815 

1600 
?500 
578 1478 
124 
216 
239 
249 
374 493 
620 
820 
920 
1030 

SPECIFIC 
ACTIVITY 

7.97940E 
4.50934F 
2.31876E 
6.09794E 
1.91605E 
1.53540E 
1.06528E 
5.94000E 
5.77125E 
5.74725E 
2.30885E 
1.01591E 
3.655?2E 
3.31487F 
2.31630E 
4.94445E 
6.45192E 
1.86000F 7.45056E 
2.82134E 
9.89691E 
7.28610E 2.56162E 
9.33137E 
6.73338E 
7.33960E 
2.87468E 
2.54607E 
4.93261E 
3.17871F 
3.43576E 
7.07633E 
1.8034 3E 
4.88498E 
2.32483E 4.13535E 
3.16567E 
4.68234E 
9.29995E 
3.37706E 
1.56182E 
2.28150E 
9.45851E 
1.59827E 
1.01527E 6.40736E 
6.37528E 
5.50168E 
0.9U301E 
1.29064E 
2.28150E 
9.45851E 
1.59827E 
1.01527E 
6.40736E 
6.37528E 
5.50168E 
3.94.301E 
1.29064E 
6.23318E 
5.38017E 
4.92330E 
5.66828E 
8.02907E 
1.01771E 
2.27690E 
2.58579E 8.02420E 
5.50040E 
2.62940E 
2.97402E 
2.91762E 
2.85314E 
1.98768E 
8.94344E 
3.55360E 
3.84912E 
1.33650E 8.74800E 
2.29947E-
1.01035E-
2.63710E-
2.93763E-
3.Π351Ε-6.91242E-
4.48688E-
1.91347E-
5.89182E-
8.03722E-

03 
03 
03 
03 
03 
03 
03 
02 
01 
03 
02 
01 
01 
00 
07 
06 
06 
05 05 
05 
05 
05 05 
05 
04 
03 
03 
02 
01 
03 
03 
02 
02 
01 
02 02 
02 
02 
00 
00 
00 
03 
03 
04 
05 04 
03 
02 
02 
03 
03 
03 
04 
05 
04 
03 
02 
02 
03 
02 
02 
03 
02 
02 
03 
02 
03 02 
02 
02 
01 
04 
03 
04 
03 
03 
01 
03 01 
-01 
-01 
-02 
-02 
-02 -02 
-03 
-04 
-04 
-04 

RELATIVE 
ABUNDANCE 

100.00000 
56.51224 
29.05933 
76.42106 
24.01252 
19.24205 
13.35039 
7.44417 
0.72327 

100.00000 
4.15650 
0.17677 
0.63600 
0.05768 

100.00000 
21.34633 
27.85442 
0.80300 3.21658 
1.21825 
4.27272 
3.14558 1.10591 
4.05016 

100.00000 
10.89952 
4.26899 
0.37810 
0.07399 
4.72047 
5.10219 
1.05093 
0.26856 
10.43278 
49.65101 89.38595 
67.60369 
100.00000 

1.98618 
1.78907 
0.33356 
2.24719 
9.31628 
15.74232 

100.00000 63.11010 
6.27941 
0.54189 
0.88085 
1.27123 
2.?4719 
9.31628 
15.74232 

100.00000 
63.11010 
6.27941 
0.54189 
0.88085 
1.27123 

12.66058 
10.92799 

100.00000 
11.51318 
16.30832 
20.67140 
4.62475 

52.52162 16.29844 
11.17220 
5.34074 
0.60407 

100.00000 
9.77900 

68.12650 
30.65315 
29.31700 
0.13193 
4.58078 0.29983 

100.00000 
43.93842 
11.46830 
12.77528 
13.54014 30.06096 
1.95127 
0.08321 
0.25623 
0.34953 
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ENERGY ISOTOPE HALF LIFE KEV 

828 BR32IO) 35.90H 

323 RB88I0) 17.30M 

830 

830 

034 

CA47(0) 4 .80D 

CU66I0) 5.10M 

GA72I1) 14.2011 

837 

843 

345 

FU152MI0) 9.20H 

MG27(0) 9 .50M 

ΜΝ56Π) 2.60H 

866 

872 

W 187(0) 24 .001 ! 

EU152(0) 12.50Y 

874 

875 

NB94M(0) 6.60M 
EU154I0) 16.00Y 

r: 

(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(5) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(3) 
(3) 
(3) 
(3) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(3) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(?) (2) 
(2) 
(2) 
(3) 
(3) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

VERGIF! 
KFV 

554 
619 
698 
777 37η 
1044 
1317 
1475 
453 
908 
1390 
1350 
2110 
2630 
3010 
3240 
4370 
828 
1088 
1653 
1933 
2218 
584 3 
480 
830 1290 
850 
1040 
601 
630 
834 
894 
1050 
1595 
1959 
2203 
2491 
2503 
573 
937 
1131 
1469 
1436 
12? 
344 
837 
961 983 
1327 
1410 
172 
843 1015 
845 
1806 
2131 
2651 
2976 
784 
1109 
162.9 
1954 
134 
480 
552 
619 626 
774 
866 
121 
245 
344 412 
732 
872 
969 
1090 
1200 
1420 
87-4 
123 
243 
503 
694 706 
7?5 
759 
875 
998 
1007 
1277 

5 SPECIFIC 
ACTIVITY 

7.97940E 
4.50934E 
2.31876E 
6.09794E 1.91605E 
1.53540E 
1.06528E 
5.94000E 
5.77125E 
2.12267E 
1.20960E 
1.34461E 
4.77259E· 
0.26485E· 
9.31651E· 
8.37187E-
3.81398F-
6.72307E 
5.38756E-
2.33393E 
3.44794E-
3.79037E-
5.21914E-
3.29440E-
3.36208E-2.93332E-
5.63220E 
1.98223E 
8.69219E 
2.6683 OF 
6.03411E 
6.53342F 
3.24360E 
3.71829E 
1.36732E 
6.17595E 
1.58529E 
2.97087E 
5.76497E 
1.01930E 
8.11010E 
3.56044E 
6.82006E 
1.21636F 
1.28396E 
1.43627F 
1.24085E 1.12253E 
1.99255E 
1.36009E 
4.72282E 
5.16499F 1.70307E 
6.73338E 
7.33960E 
2.87468E 
2.54607E 
4.9826 IE 
3. 17871E 
3.43576E 
7.07683E 
1.80843E 
2.11791E 
7.52026E 
2.3665.0F 1.5213ΊΕ 
9.42705E 
7.60750E 
3.92049E 
2.31630E 
4.9U445E 
6.45192F 1.86000E 
7.45056E 
2.82184E 
9.89691E 
7.28610E 
2.56162E 
9.38137E 
3.24459E 
2.04540E 
2.42787E 2.99426E 
2.98771E 
2.92219E 
1.19246F 
3.79002E 
5.96232E 
5.36915E 
6.47141E 
1.23030E 

03 
03 
03 
03 03 
03 
03 
02 
01 
01 
00 
01 
-01 
-01 
-02 
-02 
-02 
00 
-01 
00 

-0! 
-01 
-01 
-03 
-03 -02 
0 0 
02 
02 
03 
03 
02 
02 
02 
02 
02 
02 
02 
01 
02 
02 
02 
02 
06 
05 
05 
05 04 
04 
04 
00 
0! 01 
04 
0 3 
03 
02 
01 
03 
03 
02 
02 
04 
03 
03 
03 0.3 
02 
02 
07 
06 
06 05 
05 
05 
05 
05 
05 
05 
00 
06 
05 
04 
03 03 
05 
04 
04 
04 
04 
05 

RELATIVE 
A3UNDANCF 

100.00000 
56.51224 
29.05933 
76.42106 24.01252 
19.24205 
13.35039 
7.44417 
0.72327 

100.00000 
5.69848 

63.34544 
2.24339 
3.89361 
0.43891 
0.39440 
0.17968 

31.67272 
2.53811 
11.01383 
1.62434 
1.73566 
2.453 76 

23.22 3 33 
13.14 334 100.00000 
2.84134 

100.00000 
14.40509 
44.22030 

100.00000 
10.83576 
5.37544 
6.16212 
2.26631 
10.23507 
2.62722 
4.92345 
0.95540 
1.68924 

13.44043 
5.90051 
11.30252 

100.00000 
10.55571 
11.80738 
10.20128 0.92286 
1.63312 
1.11316 
9. 14390 

100.00000 33.07019 
100.00000 
10.89952 
4.26899 
0.37810 
0.07399 
4.72047 
5.10219 
1.05093 
0.26856 

100.00000 
35.50785 
11.17371 
7.18542 44.51101 
3.59198 
1.85111 

100.00000 
21.34633 
27.85442 0.80300 
3.21658 
1.21825 
4.27272 
3.14558 
1.10591 
4.05016 

100.00000 
100.00000 
11.86986 
1.46390 
0.14607 0,14287 
5.82997 
1.85294 
2.91498 
2.62498 
3.16388 
6.01496 
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ENERGY 
KEV 

ISOTOPE HALF LIF: ENERGIES 
KEV 

SPECIFIC 
ACTIVITY 

RELATIVE 
ABUNDANCE 

880 

885 

TB160I0) 73.OOD 

AGITOVI 1) 260,000 

IR192I0) 74.OOD 

885 

894 

SC46I0) 34.000 

G.A72I1) 14.20H 

908 RB33I0) 17,SOM 

920 RA131I0) 11.60D 

920 CL7710) 12,0011 

928 

937 

T I 5 1 I 0 ) 5.30M 

A G I I O V ( I ) 260.OOD 

(?) 
(?) 
( 2) 

(2) 
(2) 
(2) 
(?) 

(2) 
(?) 
(?) 
(?) 
(2) 
(2) 
(2) 
( 2) 
(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
( 2) 

(2) 
(2) 
(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 

(2) 
(2) 
(2) 
( 2) 

(?) 
(?) 
(?) 
(?) 
(2) 
(21 
( 3) 

(3) 
(3) 
( 3) 
(3) 

(2) 

(?) 
(21 
(2) 
(2) 
(?) 
(?) 
(2) 
(3) 
(3) 
(3) 
(3) 
(3) 
( 3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
( 2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

197 
299 
391 
830 
964 
1130 
1270 

446 
619 
657 
677 
705 
764 
315 
385 
937 
1334 
1504 
43? 

201 
206 
233 
29Λ 
309 
317 
375 
417 
46 3 
435 
537 
605 
613 
835 

335 
1119 

601 
6 30 
834 
894 

1050 
1595 
1959 
2207 
2491 
2 50 3 

577 
937 

1181 

1469 
1436 

90° 
13O0 
1850 
21 10 
26 30 
3010 
324 0 
4870 
823 
1038 
1658 
1983 
2213 
3848 

124 
216 
259 
249 
374 
493 
620 
820 
920 
1030 

210 
215 
265 
36 3 
416 
56 3 
632 
709 
920 
10P0 
1370 

323 
605 
923 

446 
619 
657 
677 
705 
764 
81­
885 
937 
1334 
150U 
U8? 

5.95956E 
5.80032E 
U.289U7E 
1.32106E 
1.2U358E 
U.U9230E 
2.07360F 

6.23318E 
5.38017E 
4.92330E 
5.66828F 
8.02907E 
1.01771E 
2.27S90F 
2.53579Γ 
8.02420F 
5.50040F 
2.62940F 
2.974C2F 

1.34086E 
1. 1073 IF 
1.26975E 
3.0Ü255E 
7.49606F 
I.93­.6OE 
2.33856E 
2. 16076E 
7.07030E 
3.U56U3E 
5.45862E 
1.0301 OF 
6.08828F 
2.30118E 

1.49040F 
1.13022E 

8.69219E 
2.66330E 
6.0341 IE 
6.53842E 
3.24360E 
3.71329E 
1.36732E 
6.17595E 
1.58529F 
2.97037E 
5.76497E 
1.0193 0E 
8. 11010E 
3.560U4E 
6.32006E 

?.. 12267E 
1.20960E 
1.3UU61E 
U.77259E­
3„26485F­
9.31651F­
8.37187E­
3.81398E­
6.72307E 
5.38756E­
2.33893E 
3.44794E­
3.79037E­
5.21914E­

2.29947E­
1.01035E­
2.63710E­
2.93763F­
3.11351E­
6.91242E­
4.48633E­
1.9134.7F­
5.89182E­
8.03722E­

1.19156Γ. 
1.25405E 
2.14030E 
3.91023E 
5. 16719E 
1.73330E 
1. 1U625E 
3.42304E 
3.95600E 
4.01964F 
2.69451E 

1.96241E 
1.05412E 
1.85240E 

6.23313E 
5.33017E 
4.92330E 
5.66828E 
3.02907E 
1.01771E 
2.27690E 
2.58579F 
8.02420E 
5.50040E 
2.62940F 
2.97402E 

04 

on 
0 3 

ou 
ou 
03 
03 

02 
02 
03 
02 
02 
03 
02 
0 3 

02 
02 
02 
Ol 

on 
05 
OU 
05 
05 
06 
OU 

on 0 5 

ou 
ou 
05 

ou 
0 3 

0 5 
05 

02 
03 
0 3 

02 
02 
02 
02 
02 
02 
0 2 
01 
02 
0 2 
02 
02 

CM 
00 
01 
­01 
­01 
­02 
­02 
­02 
00 
­01 
OC 
­01 
­01 
­01 

­0 1 
­01 
­02 
­02 
­02 
­02 
­03 
­OU 

on •04 

02 
02 
02 
01 
01 
01 
01 
00 
00 
00 
00 

0 2 

00 
01 

02 
02 
03 
0.2 
02 
03 
02 
0 3 
02 
02 
02 
01 

68.26448 
100.00000 
7.79523 

22.77557 
21.52598 
7.7U578 
3.57498 

12.66053 
10.92799 

100.00000 
1!.513 ! 8 
16.30832 
20.67140 
4.62475 

52.52162 
16.29844 
11.17220 
5.34074 
0.60407 

0.69381 
5.73224 
0.65702 

41.82224 
33.78755 

100.00000 
1.21006 
1.1 1806 

36.53709 
1.78349 
2.824 50 
5.37151 
7.15032 
0.11907 

100.00000 
75.83333 

14.40509 
44.22030 
100.00000 
10.83576 
5.37544 
6. 16212 
2.266 31 
10.23507 
2.62722 
4.92745 
0.95540 
1.6892.4 

13.44043 
5.90051 
11.30252 

100.00000 
5.69848 

65.3U5UU 
2.24839 
3.89361 
0.43891 
0.39440 
0.17963 

31.67272 
2.53811 
11.01833 
1.62434 
1.78566 
2.45876 

100.00000 
43.93342 
11.46830 
12.77528 
13.54014 
30.06096 
1.95127 
0.08321 
0.25623 
O.34953 

55.67227 
53.59226 
100.00000 
13.26952 
24.14230 
8.09839 
3.16367 
3.93778 
1.84334 
1.87807 
1.25394 

100.00000 
0.53715 
9.43941 

12.66058 
10,92799 

100.00000 
11.51313 
16.30332 
20.67140 
U.62U75 

52.52162 
16.29344 
11.17220 
5.3U0 7U 
0.63U07 
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ENERGY KEV 

937 

ISOTOPE HALF LIF^ 

1Α72Π) 14.20Π 

937 IR194 (0 ) 19,0011 

950 

960 

960 

YB177I0) 

MOI 01 (0) 

PT199I0) 

1.9011 

14.60M 

30.OOM 

961 

964 

969 

EU 152V(0) 

TR16C(0) 

EU152IO) 

9.20H 

73.00D 

12.50Y 

970 SB124I0) 60.OOD 

983 EU152MI0) 9.20H 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
12) 
(2) 
(2) 
(?) 
(3) 
(3) (31 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(3) 
(2) 
(2) (?) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) 
(?) 
(?) 

(2) 
(?) 
(?) 
(?) 
(?) 
(?) 
(2) 
(2) 
(?) 
(?) (2) 
(2) 
(2) (2) 
(2) 
(?) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 

MERCI FS 
KFV 

601 
630 
834 
894 
1050 
1595 
1959 
220" 
2491 
250 3 
573 
937 1131 
1469 
1436 
293 
329 
620 
643 937 
1150 
1473 
456 
118 
140 147 
950 
1090 
1120 
124 0 
130 
133 192 
235 
30 7 
545 
960 
197 
246 
318 
475 
540 
720 
790 
960 
122 
344 
337 
961 
903 
1327 
1410 
197 
299 
391 
830 
964 
1130 1270 
12.1 
245 
344 
412 
782 
872 
969 
1090 1200 
1420 
603 
646 
714 
723 970 
1322 
1694 
2090 
67? 
1068 
122 
344 
837 961 
983 
1327 
1410 

SPECIFIC 
ACTIVITY 

8.69219E 
2.66830E 
6.0341 IE 
6.53342E 
3.24360E 
3.71829E 
1.36732E 
6.17595E 
1.58529E 
2.97087E 
5.76497E 
1.01930E ,3. 1101 0E 
3.56044E 
6.82006F 
3.02112F 
1.37374F 
3. 13470E 
1.04762F 5.23500E 
2.51 100E 
1.25053E 
1.23462E 
5.66496E 
3.77136E 8.33134E 
3.50203E 
1.52099E 
1.98634E 
1. 16683E 
1.63238F 
1.91840E 5. 14738E 
2.98356E 
2.49143P 
7.9S660E 
3.76992E 
4.88498E 
2.32483E 
4. 1R535F 
3. 16567E 
4.63234E 
9.29995E 
8.37706E 
1.56132E 
1.21636E 
1.23396E 
1.43627E 
1.240S5F 
1.12253E 
1.99255E 
1.36P09F 
3.95956E 
5.80032E 
4.23947E 
1.32106F 
1.24858E 
4.49280E 2.07360E 
2.31630E 
4.9U445F 
6.45192F 
1.36000E 
7.45056E 
2.82184E 
9.89691E 7.28610E, 
2.56162F 
9.38137E 
3.92323E 
3.66145E 
5.3 138 IE 
1.82456E 1.00641E 
1.29127E 
5.15137E 
2.85596E 
1.39587E 
3.07188E 
1.21636E 
1.28396E 
1.43627E 1.24085E 
1.12253E 
1.99255E 
1.36009E 

02 
07 
07 
02 
0 2 
0 2 
0? 
0? 
02 
02 
01 
02 02 
02 
0 2 
on 
0 5 
03 
on 03 
0 3 
02 
01 
01 
01 02 
00 
01 
00 
01 
0 1 
0 0 02 
OC 
07 
0 0 
31 
0 1 
02 
02 
02 
02 
OC 
00 
00 
06 
05 
05 
05 
OU 
on on 
on 
on 0 3 
on on 03 03 
07 
06 
06 
05 
0 5 
05 
05 
05 05 
05 
0 3 
02 
0 2 
03 02 
02 
02 
01 
02 
01 
0 6 
05 
05 05 
on ou on 

RELATIVE 
ABUNDANCE 

1U.U0509 
44.22030 
100.00000 
10.83576 
5.37544 
6. 16212 
2.26681 
10.23507 
2.62722 
4.92345 
0.95540 
1.63924 13.44043 
5.90051 
11.30252 
21.99200 
100.000 00 
2.23188 
7.62605 2.35490 
1.82736 
0.09103 
0.00399 
6.75361 
4.49944 100.00000 
0.41732 
1.81462 
0.23698 
1.39210 
3.17129 
0.37269 100.00000 
0.57963 

48.40191 
1.55159 
7.32396 
10.43278 
49.65101 
89.38595 
67.60369 
100.00000 

1.986 18 
1.78907 
0.33356 

100.00000 
10.5557! 
11.80783 
10.20128 
0.92286 
1.63812 
1.11316 

68.26448 
100.00000 
7.39523 

22.77557 
21.52598 
7.74578 3.57498 

100.00000 
21.34633 
27.85442 
0.80300 
3.21658 
1.21825 
4.27272 
3.14558 1.10891 
4.05016 

100.00000 
9.33275 
17.54447 
46.50650 2.56525 
3.29135 
13.13043 
0.72796 
3.55797 
0.78300 

100.00000 
10.55571 
11.80738 10.20128 
0.92236 
1.63812 
1. 11316 
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ENERGY KEV 

990 

998 

ISOTOPE HALF LIFE 

1128(0) 25.OOM 

EU154I0) 16.00Y 

1007 EU154(0) 16.00Y 

1015 

1030 

VG27I0) 9.50M 

Β Δ 1 3 Κ 0 ) 11.60D 

1038 

1038 

AS76I1) 26.50H 

CS134I0) 2.20Y 

1040 

1044 

CU66I0) 5.10M 

BR82I0) 35.90H 

1050 GA72I11 14.20H 

1068 IN116MI0) 54.00M 

ENERGIES 

(2 
(2 
(2 
(2 
(? 
(2 
(2 
(2 
(2 
(2 
(2 (2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 (2 
(2 
(2 (2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(? 
(? 
(? 
(? 
(? 
(? 
(3 
(? 
(2 
(? (2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
(3 
( 3 
(2 
(2 
(2 
(2 
(2 
(2 (3 
(3 

KEV 

450 
540 
750 
990 
1?3 
243 
593 
694 
706 
725 
759 875 
993 
1007 
1277 
123 
243 
593 
694 
706 
725 
759 875 
998 
1007 1277 
17? 
843 
1015 
124 
216 
239 
249 
374 
498 
620 
320 
920 

1030 
561 
643 
1210 
1410 
2060 
1053 
475 
563 
569 
605 
796 
801 
1033 
1163 
1363 
830 

1040 
554 
619 
693 
777 
823 
1044 
1317 
1475 
453 
601 
630 
834 894 
1050 
1595 
1959 
2203 
2491 
2508 
573 
937 
1181 
1469 
1486 
137 
406 
1085 
1274 
1437 
2090 465 
1068 

SPECIFIC 
ACTIVITY 

5.76576E 
4.35614E 
3.12000E 
3.33216E 
2.04540E 
2.42787F 
2.99426E 
2.98771F 
2.92219E 
1.19246E 
3.79002E 5.96232E 
5.36915E 
6.47141E 
1.23030E 
2.04540C 
2.42787E 
2.994 26E 
2.98771F 
2.92219E 
1.19246E 
3.79002E 3.96232E 
5.36915F 
6.47141E 1.23030E 
4.72282E 
5.16499E 
1.70807E 
2\.29947E-
V.01035E-
2.63710E-
2.93763E-
3.11351E-
6.91242E-
4.4868SE-
1.9Ί347Ε-
5.89182E-
8.03722E-
1.34329E 
2.22218E 
1.10090E 
8.34720E 
9.23493E 
9.37728E 
2.23150E 
9.45851E 
1.59827E 
1.01527E 
6.40736E 
6.37528E 
5.50168E 
8.94301E 
1.29064F. 
5.63220E 
1.98223E 
7.97940E 
4.50934E 
2.31876E 
6.09794E 
1.91605F 
1.53540E 
1.06528E 
5.94000E 
5.77125E 
3.69219E 
2.66830F 
6.0341 IE 6.53842E 
3.24360E 
3.71829E 
1.36782E 
6.17595E 
1.58529E 
2.97087E 
5.76497E 
1.01930E 
8.11010E 3..56044E 
6.82006E 
1.07135E 
2.92425E 
1.65658E 
1.83338E 
4.27715E 
3.00222E 4.42555E 
3.22920E 

03 
02 
01 
01 
06 
05 
04 
03 
03 
05 
04 04 
04 
04 
05 
06 
05 
04 
03 
03 
05 
04 04 
04 
04 05 
00 
01 
01 
-01 
-01 
-02 
-02 
-02 
-02 
-03 
-04 
-04 
-04 
04 
03 
03 
01 
01 
01 
03 
03 
04 
0 5 
04 
03 
02 
02 
03 
OC 
02 
03 
03 
03 
03 
03 
03 
03 
02 
01 
02 
03 
03 02 
02 
02 
02 
02 
02 
02 
01 
02 
02 
02 
02 
05 
05 
05 
0 5 
04 
04 03 
04 

RELATI s\" 
ABUNDAN ".£ 

100.00000 
7,555 19 
0.541 13 
0.57792 

100.00000 
11.86936 
1.46390 
0. 14607 
0.14237 
5.82997 
1.85294 2.91498 
2.62498 
3.16338 
6.01496 

100.00000 
11.86936 
1.46390 
0.14607 
0.14287 
5.82997 
I.85794 2.91498 
2.62498 
3.16338 6.01496 
9.14390 

100.00000 
33.07019 

100.00000 
43.93842 
11.46330 
12.77528 
13.54014 
30.06096 
1.95127 
0.08321 
0.25623 
0.34953 

100.00000 
16.48143 
8.16514 
0.61910 
0.68864 
0.69549 
2.24719 
9.31628 
15.74232 

100.00000 
63.11010 
6.27941 
0.54189 
0.88085 
1.27123 
2.84134 

100.00000 
100.00000 
56.51224 
29.05933 
76.42106 
24.01252 
19.24205 
13.35039 
7.44417 
0.72327 
14.40509 
44.22030 

100.00000 10.83576 
5.37544 
6.16212 
2.26681 
10.23507 
2.62722 
4.92345 
0.95540 
1.68924 

13.44043 
5.90051 
11.30252 
36.63674 

100.00000 
56.64970 
64.57653 
14.62646 10.26663 
1.51340 

11.04283 
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ENERGY 
KEV 

1068 

ISOTOPE HALF LIFE 

SB12410) 60,OOD 

1070 

f 1079 

1080 

SN1?5M(0) 9..50M 

RB36I1) 18.000 

GE77I0) 12.OOH 

1085 IN116M10) 54.OOM 

1088 RB88I0) 17,80M 

1089 

1090 

AU19R10) 2.69D 

EU152I0) 12.50Y 

1090 

1098 

1109 

YB177I0) 1.90H 

FE59I0) 45,000 

VM56I1) 2.6011 

1114 

1114 

N I 6 5 I 1 ) 

Ζ Ν 6 5 Π . 245 .000 

ENERGIE 

(2) 
(2) 
(2) 
(2) 

(") 
(2) 
(2) 
(?) 
(3) 
(3) 

(?) 
(2) 
(2) 
(2) 

(2) 

(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 

(?) 
(?) 
(2) 
(2) 
(2) 
( ?) 
(2) 
(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(?) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 
(3) 
(3) 

(2) 
(2) 
(2) 
(3) 

(2) 
(?) 

KFV 

603 
646 
714 
723 
970 
1322 
1694 
2090 
672 
1063 

326 
640 
1070 
1304 

1079 

210 
215 
265 
363 
416 
563 
65? 
709 
920 

1080 
1370 

137 
406 
1035 
1274 
14R7 
2090 
465 
1068 

908 
1390 
1350 
2110 
2680 
3010 
3240 
4070 
823 
1083 
1653 
19.33 
2213 
3343 

412 
675 
1039 

121 
245 
344 
412 
78 7 
872 
969 
1090 
1200 
1420 

113 

140 
147 
950 
1090 
1120 
1240 

145 
191 

IO03 
1239 

84 5 
1806 
2131 
2651 
2976 
734 
1109 
162 9 
1954 

363 
1114 
148? 
460 

511 
1114 

i SPECIFIC 
ACTIVITY 

3.92323E 
3.66145E 
5.31331E 
1.82456F 
1.00641E 
1.29127E 
5. 15137E 
?.85596F 
1.39587F 
3.07183E 

1.24505C 
1.339U7E­
7.25274E­
2.94974E­

8.43136E 

1.19156E 
1.25405E 
2.14030E 
3.91023E 
5.16719E 
1.73330E 
1.10625E 
3.42804E 
3.95600E 
4.01964E 
2.69451E 

1.07135F 
2.92425F 
1.65658E 
1.8P338F 
4.27715E 
3.00222E 
4.42555E 
3.22920E 

2.12267E 
1.20960E 
1.34461E 
4.77259E­
8.26435E­
9.31651E­
8.37187E­
3.31398E­
6.72307E 
5.33756E­
2.33393E 
3.44794E­
3.79037E­
5.21914E­

4. 14259F 
2.03278E 
2.6121 IE 

2.31630F 
4.94445E 
6.45192F 
1.86000E 
7.45056E 
2.82184E 
9.89691E 
7.28610E 
2.56162E 
9.38177F 

5.66496E 
3.77136E 
3.3P1R4E 
3.5020SE 
1.52099E 
1.98634E 
1. 166P3E 

1.90740E 
4.09568E 
7.51634E 
4.65355E 

6.73388E 
7.33960E 
2.87468F 
2.54607E 
4.93261Ú 
3.17371F 

3.45576F 
7.07683E 
1.80843E 

9.81712E 
7.46283E 
8.40342E 
3.47262E­

2.63741E 
1.41076E 

03 
0? 
02 
07 
02 
02 
02 
01 
0 2 
01 

02 
­01 
­02 
­01 

01 

02 
02 
02 
01 
01 
01 
01 
00 
00 
00 
00 

05 
05 
05 
0 5 

04 
OU 
03 
OU 

Ol 
00 
Ol 
­Ol 

­Ol 
­02 
­02 
­02 
00 

­Ol 
00 

­Ol 
­Ol 
­Ol 

05 
03 
02 

07 
0 6 
06 
05 
0 5 

05 
05 
05 
05 
0 5 

01 
Ol 
02 
00 
Ol 

oc 
Ol 

OC 
00 
00 
00 

ou 
03 
03 
02 
Ol 
0 3 

03 
02 
0 2 

OC 
00 
00 
Ol 

Ol 
02 

RELATIVE 
ABUNDANCE 

100.00000 
9.33275 
13.54447 
46.50650 
2.56525 
3.29135 
13.13043 
0.72796 
3.55797 
0.73300 

100.00000 
0.10758 
0.05525 
0.23692 

100.00000 

55.67227 
53.59?26 

100.00000 
13.26952 
24.14230 
3.09339 
5.16867 
5.93778 
1.84834 
1.87807 
1.25894 

36.63674 
100.00000 
56.64970 
64.57653 
14.62646 
10.26663 
1.51340 

11.04233 

100.00000 
5.69848 

63.34544 
2.248 39 
3.893 61 
0.43891 
0.39440 
0.1796P 

31.67272 
2.53311 
11.01833 
1.62434 
1.78566 
2.45876 

100.00000 
0.50277 
0.06305 

100.00000 
21.34633 
27.85U42 
0.80700 
3.21658 
1.21825 
4.27272 
3.14558 
1.10591 
4.05016 

6.75861 
4.49944 

100.00000 
0.41782 
1.81462 
0.23698 
1.79210 

25.37672 
54.49029 
100.00000 
61.91240 

100.00000 
10.89952 
4.26899 
0.37810 
0.07399 
4.72047 
5. 10219 
1.05093 
0.26856 

100.00000 
76.01847 
85.59965 
3.63045 

18.69501 
100.00000 



56 

ENERGY 
KEV 

1119 

1120 

1122 

ISOTOPE HALF LIFE 

50.46(0) 84cOOD 

YB177I0) 1.90H 

TA182Í0) 115.00D 

1140 

1142 

1150 

SB122I0) ?.30D 

C l . 3 3 ( l ) 37.50M 

IR194 I0 ) 19.OOH 

1168 e s e n t o ) ?,?0Y 

1172 

1178 

1 180 

1181 

CO60(C) 5.25Y 

7.R97I0) 17.001-1 

TR160IO) 73.000 

GA72(1) 14.20H 

1189 TA!82(0) 115.OOD 

ENERGIES 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(? 
(? 
(2 
(2 
(? (2 
(? 
(? 
(? 
(2 
(2 
(2 
(2 
(3 
(3 
(2 
(2 
(2 
(2 
(2 (2 
(2 
(3 
(2 
(2 
(2 
(2 (2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(2 
(2 (2 
(2 
(2 (2 
(2 
(2 
(2 (2 
(2 
(2 
(2 
(2 
(2 (2 
(2 
(3 
(3 (3 
(3 (3 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 

KEV 

88 5 
1119 
113 
140 
147 
950 
1090 
1120 
1240 
100 
114 
152 
179 
?22 
1122 
1139 
1222 
1231 
564 
686 

1140 
1260 
1590 
2164 
563 
1142 
293 
329 
6.20 
64 3 
937 1150 
1478 
456 
475 
563 
569 
605 796 
801 
1038 
1163 
1368 
1172 
1332 
665 
747 
1350 
1620 
2200 
598 
1178 
197 
299 391 
83 0 
964 1180 

1270 
601 
630 834 
894 
1050 
1595 
1959 
2203 2491 
2508 
573 
937 1181 
1469 1486 
100 
114 
152 
179 
222 
1122 
1189 
1222 
1231 

SPECIFIC 
ACTIVITY 

1.49040E 
1.13022E 
5.66496E 
3.77136F 
8.38184E 
3.50208E 
1.52099E 
1.93634E 
1. 16683E 
6.23425E 
1.27153E 
3.9751 IE 
1.57662F 
2.78169E 
7.90701E 
3.31338E 
6.82214E 
3.55305E 
1.15474E 
4.38313E 
2. 19240E 
4.57800E 
1.34924E 
9.62829E 
2.07576E 
1.22180E 
3.02112E 
1.37374E 
3.13470E 
1.04762E 
3.23500E 2.51100E 
1.25058E 
1.23462E 
2.28150E 
9.45851E 
1.59827E 
1.01527E 6.40736E 
6.37528E 
5.50168E 
3.9U301E 
1.29064E 
1.30758E 
1.12998E 
6.83U05E 
5.31960E 
1. 17600E-
U.60992E-
1.41120E-
8.40340E-
1.83456E-
3.95956E 
5.80032E 4.23947E 
1.32106E 
1.24R58E 4.49280E 
2.07360E 
8.69219E 
2.66830E 6.03411E 
6.53842E 
3.24360E 
3.71829E 
1.36782E 
6.17595E 1.58529E 
2.97087E 
5.76497E 
1.01930E 8.11010E 
3.56044E 6.82006E 
6.2B425E 
1.27153E 
3.97511E 
1.57662E 
2.78169E 
7.98781E 
3.31338E 
6.82214E 
3.55305F 

05 
05 
01 
01 
02 
00 
01 
00 
01 
03 
04 
on on on 03 
0 3 
03 
03 
04 
02 
02 
02 
02 
01 
01 
02 
04 
05 
03 
04 
0 3 
03 
02 
01 
03 
03 
04 
05 04 
03 
02 
02 
03 
05 
05 
00 
00 
-0! 
-02 
-02 
-03 
-02 
04 
04 03 
04 
04 03 
03 
02 
03 03 
02 
02 
02 
02 
02 02 
02 
01 
02 02 
02 02 
03 
04 
04 
04 
04 
03 
03 
03 
03 

RELATIVE 
ABUNDANCE 

100.00000 
75.83333 
6.75361 
4.49944 

100.00000 
0.41782 
1.81462 
0.23698 
1.39210 

15.80900 
31.98734 

100.00000 
39.66239 
69.97763 
20.09456 
8.33531 
17.16216 
8.93824 

100.00000 
3.79578 
1.89862 
3.96454 

100.00000 
71.36063 
15.38462 
90.55418 
21.99200 

100.00000 
2.28188 
7.62605 
2.35490 1.82786 
0.09103 
0.00899 
2.24719 
9.31628 
15.74232 

100.00000 63.11010 
6.27941 
0.54189 
0.83035 
1.27123 

100.00000 
86.41765 

100.00000 
35.15591 
1.72079 
0.67455 
0.20650 
0.12304 
0.26344 

68.26448 
100.00000 7.39523 
22.77557 
21.52598 7.74578 
3.57498 

14.40509 
44.22030 100.00000 
10.83576 
5.37544 
6.16212 
2.26681 
10.23507 2.62722 
4.92345 
0.95540 
1.68924 13.44043 
5.90051 
11.30252 
15.80900 
31.98734 

100.00000 
39.66239 
69.97763 
20.09456 
8.33531 
17.16216 
8.93824 
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ENERGY 
KEV 

1200 

ISOTOPE HALF LIFE 

EU152IO) 12.50Y 

1210 

1222 

AS7611) 26.5011 

TA182I0) 115.OOD 

1231 TA132I0) 115,000 

1240 

1260 

1260 

1270 

1274 

YB137(0) 1,9011 

SP.122I0) 2,?0D 

S I 3 1 I 0 ) 2.6011 

TB160(0) 73 ,000 

IN116V(0) 54.OOM 

1277 EU154I0) 16.00Y 

1289 

1290 

1290 

FC59I0) 45.00D 

A 4 K 0 ) 1.30H 

CA47I0) 4 .80D 

ENERGIES 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(21 

(2) 
(2) 
(?) 
(?) 
(2) 
(2) 
(2) 

(2) 
(21 
(2) 
(2) 

(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 

(2) 
(2) 
(2) 

KEV 

121 
245 
344 
412 
782 
872 
969 

1090 
1200 
1420 

561 
643 
1210 
1410 
2060 
10 33 

100 
114 
152 
179 
222 
1122 
1139 
1222 
1231 

100 
114 
152 
170 
222 

1122 
1130 
1222 
1231 

118 
140 
147 
9 50 

1090 
1120 
1240 

564 
606 
1140 
1260 

1260 

197 
299 
791 
330 
964 

1180 
1270 

137 
406 
1035 
1274 
1487 
2090 
465 
1063 

123 
248 
593 
694 
706 
725 
759 
875 
998 
1007 
1277 

145 
191 

1098 
1289 

1290 

480 
330 
1290 

SPECIFIC 
ACTIVITY 

2.31630E 
4.94445E 
6.45192E 
1.86000E 
7.45056E 
2.82184E 
9.89691E 
7.28610E 
2.56162E 
9.38137F 

1.34829E 
?.22218E 
1.10090E 
3.34720F 
9.28493F 
9.37728F 

6.28425E 
1.27153E 
3.97511E 
1.57662F 
2.78169F 
7.98781F 
3.31338E 
6.82214E 
3.55305E 

6.23425F 
1.27153E 
3.9751 IE 
1.57662C 
2.78169E 
7.987R1F 
3.31338E 
6.82?14F 
5.55305E 

5.66496E 
3.77136E 
P..38184E 
3.5G208F 
1.52099E 
1.98634E 
1. 16633F 

1.15474E 
4.38713F 
2.19240E 
4.57300F 

1.64808F-

3.95056F 
5.30032E 
4.28947F 
1.32106E 
1.24858E 
4.49280E 
2.07360E 

1.07135E 
2.92425E 
1.65658E 
1.83338E 
4.27715E 
3.00222E 
4.42555E 
3.22920E 

2.04540F 
2.42787E 
2.99426E 
2.98771É 
2.92219E 
1.19246E 
3.79002E 
5.96232E 
5.36915E 
6.47141E 
1.23030E 

1.90740E 
4.09568E 
7.51634E 
4.65355E 

2.52110E 

8.29440E-
3.86208E-
2.93832E-

07 
06 
06 
03 
05 
05 
05 
05 
05 
05 

04 
03 
03 
01 
01 
01 

0 3 

04 
04 
0 4 

on 
03 
03 
0 3 

03 

03 
OU 
OU 
OU 

ou 
03 
03 
03 
03 

Ol 
Ol 
02 
00 
Ol 
0 0 
Ol 

ou 
0 2 

02 
02 

-02 

ou 
ou 
03 
OU 

ou 
03 
03 

05 
05 
0 5 

05 
OU 
OU 
03 

on 
06 
05 

on ■0 3 
03 
05 

ou 
ou 
ou 
ou 
05 

00 
00 
00 
00 

03 

■03 
■03 
-02 

RELATIVE 
ABUNDANCE 

100.00000 
21.34633 
27.85442 
0.80300 
3.21658 
1.21325 
U.27272 
3.1U558 
1.10591 
U.05016 

100.00000 
16.43143 
3. 16514 
0.61910 
0.68864 
0.69549 

15.80900 
31.93734 

100.00000 
39.66239 
69.97763 
20.09456 
8.33531 
17.16216 
8.93324 

15.80900 
31.93734 

100.00000 
39.662 39 
69.97763 
20.09456 
8.33531 
17.16216 
8.93324 

6.75861 
4.49944 

100.00000 
0.41782 
1.8146? 
0.?3698 
1.392.10 

100.00000 
3.79573 
1.39862 
3.964 54 

100.00000 

68.26448 
100.00000 
7.39523 

22.77557 
21.52598 
7.74578 
3,57498 

36.63674 
100.00000 
56.64970 
64.57653 
14.62646 
10.26663 
1.51340 

11.04233 

100.00000 
11.86986 
1.46390 
0.14607 
0.14287 
5.82997 
1.85294 
2.91498 
2.62498 
3.16388 
6.01496 

25.37672 
54.49029 

100.00000 
61.91240 

100.00000 

28.22838 
13.14384 

100.00000 
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ENERGY 
KEV 

1299 

1317 

1322 

1327 

1332 

1340 

1350 

1360 

1368 

1368 

1370 

1384 

ISOTOPE 

IN114MI0) 

BP.32(P) 

SB12U(0) 

EU152VI0) 

CO60I0) 

Γ.Η64 ( 1 ) 

7.P,97(0) 

HOI 66(0) 

CS!54(0) 

ΝΛ24Π ) 

GE77I0) 

AGITOMI 1) 

HALF LIFE 

49.000 

35.90H 

60.0CD 

O.20H 

5.25Y 

12.3011 

17.OOH 

27. .3011 

2.20Y 

15.0011 

12.OOH 

260.OOD 

ENERGIES 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
12) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 

(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(3) 

(2) 
(2) 
12) 
(2) 
(3) 
13) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(3) 

(21 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
<2! 
(2) 

(2) 
(2) 
<2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

ι- ­:. ν 

192 
556 
722 
1299 

554 
619 
693 
777 
828 
1044 
1317 
1475 
453 

603 
646 
714 
723 
970 
1322 
1694 
2090 
672 
1068 

122 
344 
837 
961 
933 

1327 
1410 

1172 
1332 

511 
1340 

665 
747 
1350 
1620 
2200 
593 
1178 

30 
136 0 
1530 
1610 
503 
588 

475 
563 
569 
605 
796 
301 
1033 
1168 
1368 

1363 
2754 
1732 

210 
215 
265 
363 
416 
563 
632 
709 
920 
1030 
1370 

446 
619 
657 
677 
705 
764 
815 
885 
937 
1334 
1504 
482 

9, 
3, 
2, 
3. 

7, 
4. 
2. 
6. 
1, 
1« 
1. 
5. 
5, 

3. 
3. 
5. 
1, 
1. 
1. 
5. 
2. 
1. 
3, 

1« 
1, 
1, 
1. 
1. 
1, 
1. 

1. 
1, 

1, 
4. 

6. 
5. 

SPECIFIC 
ACTIVITY 

.52646E 

.73464E 

.63290E 

.78360E 

, 97940E 
,50934E 
.31876E 
,09794E 
■91605E 
,53540F 
.06528E 
, 94000E 
■77125E 

.92323E 

.66145E 

.31381E 

.82456E 

.00641E 
■29127E 
.15137E 
,85596E 
.39587E 
,07188E 

,216.36E 
.28396E 
.43627E 
.24085E 
, 12253E 
.99255E 
.36009E 

.30758E 

.12998E 

.07536E 

.12080E 

■83405E 
.81960E 

1.17600E­
4, 
1. 
8, 
1, 

lc 
6, 
1. 
5c 
1, 
3. 

2, 
9c 

1, 
1< 
6. 
6, 
5, 
8. 
1. 

3, 
1. 
3. 

1, 
1, 
2. 
3, 
5, 
1. 
1. 
8. 
3, 
4, 
2, 

6„ 
5 ί 
·-', 5, 
8. 
1. 
2. 2. 
3. 
5. 
2, 2, 

.60992E-

.41120E-
,40340F-
.83456E-
57992E 
,44906E 
09477E 
17493E 
43022E 
75556E 
,28150E 
45851E 
,59827E 
,01527E 
40736E 
37523F 
,50168E 
,94301E 
,29064E 
32098E 
,16508E 
■56221E 

19156E 
,25405E 
, 14030E 
,91023E 
,16719E 
,73330E 
,10625E 
42804E 
95600E 
,01964E 
,69451E 

23318E 
38017E 
92330E 
,66S28E 
,02907E 
.01771E 
,27690E 
,58579E 
.02420E 
,50040E 
,62940E 
.97402E 

03 
02 
02 
00 

03 
03 
03 
03 
03 
03 
03 
02 
01 

03 
02 
02 
03 
02 
02 
02 
01 
02 
01 

06 
05 
05 
05 
04 
04 
04 

05 
05 

04 
01 

00 
OC 
­01 
­02 
­02 
­03 
­02 

05 
02 
02 
01 
01 
00 

03 
03 
04 
05 
04 
03 
02 
02 
03 

03 
03 
03 

02 
02 
02 
01 
01 
01 
01 
00 
00 
00 
00 

02 
02 
03 
02 
02 
03 
02 
03 
02 
02 
02 
01 

RELATIVE 
ABUNDANCE 

100, 
3. 
2. 
0, 

100. 
56. 
29, 
76. 
24. 
19, 
13. 
7. 
0. 

100. 
9. 

13. 
46. 
2. 
3. 

13. 
0, 
3, 
0. 

100, 
10. 
11. 
10. 
0. 
1« 
1. 

100, 
86. 

100, 
0. 

100, 
85, 
1. 
0. 
0, 
0, 
0. 

.100. 
0. 
0. 
0, 
0. 
0. 

2. 
9. 

15, 
100. 
63. 
6. 
0. 
0. 
1. 

93. 
32. 

100. 

55. 
58. 

100. 
18. 
24, 
3. 
5. 
3. 
1. 
1. 
1. 

12. 
IO. 

100. 
11. 
16. 
20. 

5Ì\ 
16. 

n. 5. 
0. 

,00000 
,92028 
,76377 
,03972 

,00000 
,51224 
,05933 
,42106 
,01252 
,24205 
,35039 
,44417 
,72327 

,00000 
,33275 
,54447 
,50650 
,56525 
,29135 
,13043 
,72796 
,55797 
,78300 

,00000 
,55571 
,80788 
,20128 
92286 
,63812 
,11816 

,00000 
,41765 

,00000 
,38320 

,00000 
,15591 
,72079 
,67455 
,20650 
,12304 
,26844 

00000 
40819 
06929 
03275 
00905 
00554 

24719 
31623 
74232 
00000 
11010 
27941 
54189 
88085 
27123 

45261 
70651 
00000 

67227 
59226 
00000 
26952 
14230 
09839 
16867 
93778 
84334 
87307 
25394 

66058 
92799 
,00000 
,51318 
30832 
,67140 
,62475 
52162 
29844 
17220 
,34074 
60407 



- 59 

ENERGY 
KEV 

1390 

ISOTOPE HALF LIFE 

RB8S(0) 17.30M 

1394 

1410 

1410 

1410 

1420 

SN1?.5M(0) 9.50M 

AS76M) 26 .50H 

8A139(1) 1.42H 

EU152M(0) 9 .20H 

EU152I0) 12.50Y 

1440 
1469 

V52I0) 3.75M 
GA72I1) 14.20H 

1475 BP.32I0) 35.90H 

1478 IR194(0) 19.00H 

1478 LA140I0) 40.20H 

c; 

(2) 
(2) 
(2) 
(2) 
(?) (2) 
(2) 
(2) 
(3) (3) 
(3) (3) 
(3) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (31 
(2) 
(2) 
(2) 
(21 
(?) (2) 
(2) 
(2) 
(?) 
(?) 
(?) (?) 
(2) 
(2) 
(2) 
(2) (2) 
(2) 
(2) 
(2) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(?) (2) 
(?) 
(2) 
(3) 
(7) 
(3) (3) 
(3) 
(?) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) (3) 
(2) 
(2) 
(2> 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 
(2) (2) 
(2) (2) 
(3) 
(3) 

FERGIES 
KEV 

908 
1390 
1850 
2110 
2630 
3010 
3240 
4870 
823 1088 

1658 1933 
2218 
3848 
326 
640 
1070 
1 394 
561 
648 

1210 
1410 
2060 1038 
166 

1410 
122 
344 
837 961 
9 = 7 
1327 
14 10 
121 
245 5U4 
4 12. 
732 
372 
969 1090 

1200 
1420 
1440 
601 
630 
334 
394 
1050 
1595 
1959 
2203 
2491 
?508 
573 
937 
1181 1469 
1436 
554 
619 
698 
777 
828 
1044 
1317 
1475 453 
297 
329 
620 
64 7 
9 37 
1150 
1478 
456 
329 
433 
487 815 
1600 2500 
578 
1478 

SPECIFIC 
ACTIVITY 

2.12267E 
1.20960E 
1.3446 IE 
4.77259E-
8.26485E· 
9.31651E-
8.37187E· 
3.81398E-
6.72307F 5.38756E-
2.33893E 3.44794E-
3.79037E-
5.21914E-
1.24505E 
1.33947E-
7.25274E-
2.94974E-
1.34829E 
2.22218E 
1.10090E 
8.34720E 
9.23493E 9.37728E 
1.60279E 
7.50120E 
1.21636E 
1.28396E 
1.43627E 1.24085F 
1.12253E 
1.99255E 
1.36009E 
2.31630E 
4.94445E 6.45192E 
1.86000E 
7.45056E 
2.32184E 
9.89691E 7.23610E 
2.56162E 
9.38137E 
1.44690E 
3.69219F 
2.66330E 
6.034ΠΕ 
6.53342E 
3.24360E 
3.71829F 
1.36782E 
6. 17595Γ 
1.58529F 
2.970P7E 
5.76407E 
1.01930E 
8.11010F 3.56044E 
6.82006E 
7.97940E 
4.50934E 
2.31876E 
6.09794E 
1.91605E 
1.53540F 
1.06S23F 
5.94000E 5.77125E 
3.02112E 
1.37374E 
3.13470F 
1.04762E 
3.23500E 
2.5Π00Ε 
1.25058E 
1.23462F 
2.91762E 
2.85314E 
1.98768E 8.94344E 
8.55360E 3.84912E 
1.33650E 
8.74800E 

01 
00 
01 
-01 
-01 
-02 
-02 
-02 
00 -01 
00 -01 
-01 
-01 
02 
-01 
-02 
-01 
04 
03 
03 
01 
01 01 
03 
01 
06 
05 
05 05 
04-
04 
04 
07 
06 06 
05 
05 
05 
05 05 
05 
05 
04 
02 
0 3 
03 
0 2 
02 
0 2 
0? 
02 
02 
02 
01 
02 
02 02 
02 
03 
03 
03 
03 
03 
03 
03 
02 01 
04 
05 
03 
04 
0 3 
03 
02 
01 
04 
03 
04 03 
03 01 
03 
01 

RELATIVE 
ARUNDANCE 

100.00000 
5.69848 

63.34544 
2.24339 
3.R9361 
0.43891 
0.39440 
0.17968 

31.67272 2.53811 
11.013,33 1.62434 
1.73566 
2.45876 

100.00000 
0.10758 
0.05325 
0.23692 

100.00000 
16.43143 
8.16514 
0.61910 
0.68864 0.69549 

100.00000 
4.68010 

100.00000 
10.55571 
11.80788 10.20128 
0.92286 
1.63812 
1.11816 

100.00000 
21.34633 27.85442 
0.80300 
3.21658 
1.21825 
4.27272 3.14558 
1.10591 
4.05016 

100.00000 
14.40509 
44.22030 

100.00000 
10.83576 
5.37544 
6.16212 2.26631 
10.23507 
2.62722 
4.92345 
0.95540 
1.68924 

13.44043 5.90051 
11.30252 

100.00000 
56.51224 
29.05933 
76.42106 
24.01252 
19.24205 
13.35039 
7.444 17 0.72327 

21.99200 
100.00000 

2.28188 
7.62605 
2.35490 
1.82786 
0.09103 
0.00899 

100.00000 
9.77900 

63.12650 30.65315 
29.31700 0.13193 
4.58078 
0.29983 



60 

ENFRGY ISOTOPE HALF LIFE 
KFV 

1432 

1486 

N I 65(1) 2.60H 

CA72C!) 14.20H 

14 87 IM1T6.MI0) 54. 00M 

1504 ACIIOMC) 260. OOD 

1530 

153P 

1570 

1590 

1595 

1-101 6 6 ( 0 ) 30H 

K.42(0) l ? . , r O H 

P R 1 4 ? ( 0 ) 1 9 . 2 0 H 

C L 7 9 I 1 ) 3 7 . 5 0 M 

CA7 2 ί l ) 1 4 . 2 0 H 

1600 L A 1 4 0 I 0 ) 4 0 , 2 0 1 1 

1610 

1620 

H C 1 6 6 I 0 ) 27 .3011 

7 .R97 I0 ) 1 7 . OOH 

ENERGIES 

(2) 
(2) (2) (3) 
(2) 
(2) (2) (2) (2) (2) (2) (2) (2) (2) (3) (3) (3) (3) (3) 
(2) 
(2) (2) (2) (2) (2) ( 5) (3) 
(2) 
(2) (2) (?) (?) (?) (?) (2) (2) (2) (2) (3) 
(2) 
(2) (2) (2) (3) (3) 
(2) 
(3) 
(2) (3) 
(2) 
(2) ( 3) (3) 
(2) 
(2) (2) (2) (?) (?) (?) (2) (2) (2) (31 (3) (7) (3) (7) 
(2) 
(2) (2) (2) (2) (2) (3) (3) 
(2) 
(2) (2) (2) (3) (3) 
(2) (2) (2) (2) (?) (3) (3) 

KEV 

363 
1114 
1432 460 
601 
630 3 34 894 1050 
1595 
1959 
2203 2491 
2508 573 937 1131 
1469 
Τ 436 
137 
406 1085 
1774 
1487 
20O0 465 1063 
446 
619 657 677 705 764 315 335 937 1384 
1504 432 
30 

1360 
1530 
1610 508 538 
1530 
508 

1570 
548 
1590 
?164 563 11U2 
601 
630 374 894 1050 
1595 1959 
2203 
24 91 
75Ο8 577 937 1181 
1469 1436 
329 
438 437 815 1600 

2500 
578 147.8 
80 

1360 
1530 1610 503 583 
665 
747 1350 
1620 
2200 598 1178 

SPECIFIC 
ACTIVITY 

9.31712E 
7.46283E 
8.40342E 
3.47262F-
3.69219E 
2.66830F 
6.0341 IF 
6.57842E 
3.24 360F 
3.71829E 
1.36782Ë 
6. 17595E 1.58529E 
2.97087E 
5.76497E 
1.01930E 
3.11010E 
3.56044E 
6.82006E 
1.07135E 
?.92425E 
1.65658E 
1.88338E 
4.27715E 
3.00222E 
4.42555E 
3.22920E 
6.2331SE 
5.38017E 
4.92330E 
5.66828E 
3.02907E 
1.0177 IF 2.27690E 
2.58579F 
3.02420E 
5.50040E 
2.62940E 
2.97402E 
1.57992E 
6.44906E 
1.09477E 
5. 17493E 1.43022F 
8.75556E 
6.36552E 
8.31600E 
4.51536E 
6.73440E 
1.34924E 
9.62829E 
2.07576E 
1.22130E 
8.69219E 
2.66830E 
6.0341 IE 
6.53842E 
3.24360E 
3.71329E 1.36782E 
6.17595E 
1.58529E 
2.97037F 
5.76497E 
1.01930E 
8.1101OE 
3.56044E 6.82006E 
2.91762E 
2.85314E 
1.98768E 
3.94344E 8.55360F 
3.84912E 
1.33650E 8.74800F 
1.57992F 
6.44OO6E 
1.09477E 5.17493E 
1.43022E 
8.75556E 
6.83405E 
5.81960E 
1.Ί7600Ε-
4.60992C· 1.4Π20Ε-8.40840E-1.83456E-

00 
00 00 -01 
02 
03 03 02 02 02 02 02 02 02 01 02 02 02 02 
05 
05 05 05 04 04 03 04 
02 
02 03 02 02 03 02 03 02 02 02 01 
05 
02 02 01 01 00 
01 
00 
02 
01 
02 
01 01 02 
02 
03 03 02 02 02 02 02 02 02 01 02 02 02 02 
04 
03 04 03 03 01 03 01 
05 
02 02 01 01 00 
00 
00 -01 -02 -02 -03 -02 

RELATIVE 
ABUNDANCE 

100.00000 
76.01847 85.59965 8.63045 
14.40509 
44.22030 100.00000 10.83576 5.37544 6.16212 2.26631 10.23507 2.62722 4.92345 0.95540 1.68924 13.44043 5.90051 11.30252 
36.63674 
100.00000 56.64970 64.57653 14.62646 10.26663 1.51340 11.04283 
12.66058 10.92799 100.00000 11.51318 16.30332 20.67140 4.62475 52.52162 16.29844 11.17220 5.34074 0.60407 

100.00000 
0.40819 0.06929 0.03275 0.00905 0.00554 

100.00000 
13.06413 
100.00000 
14.91443 

100.00000 
71.36063 15.38462 90.55418 
14.40509 
44.22030 100.00000 10.83576 5.37544 6.16212 2.26681 10.23507 2.62722 4.92345 0.95540 1.68924 17.44043 5.90051 11.30252 
100.00000 
9.77900 68.12650 30.65315 29.31700 0.13193 4.53078 0.29983 

100.00000 
0.40819 0.06929 0.03275 0.00905 0.00554 

100.00000 85.15591 1.72079 0.67455 0.20650 0.12304 0.26844 



61 

ENERGY 
KEV 

1629 

ISOTOPE HALT LIFE 

VM56 Π ) ,6011 

1658 P.RRR(Q) 17. ROM 

1694 58124(0) 60.000 

1732 

1780 

1806 

ΝΛ24Π) 15. OOH 

AL2PI0) 2.30M 

V156(l) 2.60H 

1850 RB33I0) 17,SOM 

1954 V­156 1 1 ) 2.6011 

1959 0 Λ 7 2 Π ) 14.20H 

1988 RB33I0) 17,30M 

¡2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
(3 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
t
7 

(3 
(3 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 

(2 
(2 
(3 

Í? 
( 3 

(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
( 3 

(2 
(2 
(2 
(2 
(2 
(2 

(? 
(? 
(3 
( 3 
(3 
( 3 
( 3 
( 3 

(2 
(2 
(2 
(2 
(2 
( 3 

(3 
(7 
( 3 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
(3 
( 3 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
(3) 
(3 
(3 

­ N F R G I F S 
KEV 

) 845 
I 1306 
I 2131 

2651 
) 2976 
1 784 
) 1109 
) 1629 
I 1954 

I 908 
1390 

) 1850 
) 2110 
2680 

) 3010 
) 7?nO 
) 4870 
) 828 
) 1083 
) 1658 

1988 
) 2213 
I 7343 

) 60 7 
1 646 
) 714 
) 723 
1 970 
) 1322 
1 1694 
) 2090 
) 672 
) 1068 

) 1368 
) 275U 
) 1732 

1730 
) 753 

) 3U5 
) 1306 
) 2131 
) 765! 
1 2976 
1 73U 
I 1 109 
1 1629 

1954 

908 
1390 
1850 
2110 
3680 
3010 
3240 
4370 
823 
1083 
1653 
19,33 
2213 
3848 

345 
1806 
2131 
2651 
2976 
784 
1 109 
1629 
1954 

601 
630 
834 
394 

1050 
1595 
1959 
2203 
2491 
2 50 8 

573 
937 

1131 

1469 
1486 

908 
1390 
1850 
2110 
2630 
3010 
32U0 
4870 
328 
1008 
1653 
1988 
2218 
3848 

SPECIFIC 
ACTIVITY 

6.73388E 
7.33960E 
2.37468E 
2.54607F 
4.9826 IE 
3.17871E 
3.43576E 
7.07683E 
1.80843E 

2.12?67E 
1.20960E 
1.34461E 
4.77259E 
8.26485E­
9.31651E 
8.37187F 
3.81398E 
6.72307E 
5.38756F 
2.33893E 
3.44794E­
3.79037F­
5.21914E 

3.92323E 
3.66145C 
5.3138 IE 
1.82456E 
1.0064 IF 
1.29127E 
5.15137E 
2.S5596E 
1.39587F 
3.07188F 

3.32893F 
1. 16508E 
3.56221F 

9.47520E 
3.72240E 

6. 73.338E 
7.33960E 
2.87468E 
2.54607E 
4.98261E 
3.1787 IE 
3.43576E 
7.076P3E 
1.00R43F 

2. 12267E 
1.20960E 
1.3446 IE 
4.77?59E­
8.26485E­
9.31651E­
3.37187E­
3.31398F­
6.72307E 
5.38756E­
2.33893Ξ 
3.44794E­
7.79037E­
5.21914E­

6.73333E 
7.33960E 
2.87468F 
2.54607F 
4.98261E 
3.17371E 
3.43576E 
7.07683E 
1.80843F 

8.69219F 
2.66830F 
6.0341 IE 
6.53842E 
3.24360F 
3.71829E 
1.36782E 
6.17595E 
1.58529E 
2.97087F 
5.76497E 
1.01930E 
8. 11010E 
3.56044E 
6.82006E 

2.12267E 
1.20960E 
1.34461E 
4.77259F­
3.26485E­
9.31651E­
8.37187E­
3.81398E­
6.72307E 
5.38756E­
2.33893E 
3.44794E­
3.79037E­
5.21914E­

04 
03 
03 
02 
01 
03 
03 
02 
02 

01 
00 
01 
­01 
­01 
­02 
­02 
­02 
00 
­01 
OC 
­01 
­0 1 
­01 

0 3 
0 2 
02 
0 3 
0 2 

02 
02 
01 
02 
01 

03 
03 
03 

02 
02 

OU 
03 
03 
02 
Ol 
03 
0 3 
02 
02 

Ol 
00 
Ol 
­Ol 
­Ol 
­0? 
­0? 
­02 
00 
­Ol 
00 
­Ol 
­Ol 
­Ol 

on 
03 
0 3 

02 
Ol 
03 
03 
02 
02 

02 
0 3 
0 3 

02 
02 
02 
02 
02 
0 2 

02 
01 
02 
02 
02 
02 

Ol 
00 
Ol 
­Ol 
­Ol 
­0 2 
­02 
­02 
00 
­01 
0 0 
Ol 
Ol 
01 

RELATIVE 
ABUNDANCF 

100.00000 
10.89952 
4.26899 
0.37810 
0.07799 
4.72047 
5.10219 
1.05093 
0.26856 

100.00000 
5.69348 

63.34544 
2.24839 
3.89361 
0.43891 
0.39440 
0.17968 

31.67272 
2.53811 
11.01883 
1.62434 
1.78566 
2.45876 

100.00000 
9.33275 
13.54447 
46.50650 
2.56525 
3.29135 

13.13043 
0.72796 
3.55797 
0.78300 

93.45261 
32.70651 

100.00000 

100.00000 
39.28571 

100.00000 
10.89952 
4.26399 
0.37810 
0.07399 
4.72047 
5.10219 
1.05093 
0.26856 

100.00000 
5.69848 

63.34544 
2.24839 
3.89361 
0.43391 
0.39440 
0.17968 

31.67272 
2.53811 
11.01883 
1.62434 
1.78566 
2.45876 

100.00000 
10.89952 
4.26899 
0.37810 
0.07399 
4.72047 
5.10219 
1.05093 
0.26856 

14.40509 
44.22030 
100.00000 
10.83576 
5.37544 
6.16212 
2.26681 
10.23507 
2.62722 
4.92745 
0.95540 
1.63924 

15.44043 
5.90051 
11.30252 

100.00000 
5.69848 

65.34544 
2.24839 
3.89361 
0.43891 
0.39440 
0.17968 

31.67272 
2.53811 
11.01883 
1.62434 
1.78566 
2.45876 



62 

ENERGY 
KEV 

2060 

2078 

2078 

2090 

ISOTOPE HALF LIFE 

AS36I1) 26.5011 

CA49I0) 

S37(0) 

IN Π AM(0) 

8 , 8 0 M 

5.04M 

54.OOM 

2090 ; B 1 ? 4 ( 0 ) 60.OOD 

2110 P.ROP(O) 17.30M 

2131 MM56I1) ,6011 

2164 

2200 

2203 

CL33(1) 37.50M 

7.R9710) 17 . OOH 

CA72I1) 14.20H 

2218 RB88I0) 17.80M 

(2 
(2 
(2 
(2 
(2 
(3 

(2 
(2 
(2 
(3 
(3 
(3 

(2 
(3 

(2 
(? 
(? 
(2 
(2 
(2 
(3 
(3 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
( 3 
( 3 

(2 
(? 
(? 
(? 
(2 
(2 
(2 
(2 
( 3 

(3 
(3 
I 3 

(3 
(3 

(2 
12 
(2 
(2 
(?. 
(3 
(3 
(3 
(3 

(2 
(2 
(3 
(3 

(2 
(2 
(2 
(2 
(2 
(7 
(3 

(? 
(? 
(? 
(? 
(? 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
(3 
(3 

(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(3 
(3 
(3 
(3 
(3 
(3 

I N E R G I E S 

KFV 

561 
648 
1210 
1410 
2060 
1058 

3100 
4050 
4680 
2078 
3028 
3653 

3100 
2073 

137 
406 
1085 
1274 
1487 
2090 
465 
106P 

603 
646 

■ 714 
723 
970 
1322 
1694 
2090 
672 
1068 

908 

1390 
1350 
2110 
?680 
3010 
3?U0 
4370 
3?8 
10.38 
1653 
193 3 
2218 
7848 

845 
1806 
?131 
2651 
2976 
734 

1 109 
1629 
1954 

1590 
2164 
563 
1142 

665 
747 
1350 
1620 
2200 
598 

1178 

601 
630 
834 
894 
1050 
1595 
1959 
2203 
2491 
2508 
573 
937 
1181 
1469 
1486 

908 
1390 
1850 
2110 
2680 
3010 
7240 
4870 
828 
1038 
1658 
1983 
2218 
3848 

SPECIFIC 
ACTIVITY 

1.34829E 
2.22218E 
1.10090E 
8.34720E 
9.23493E 
9.37728E 

2.45106E 
1.79712E-
7.64640E-
9.85230E 
1.41336E 
9.26640F-

3.71790E-
1.49445F-

1.07135E 
2.92425E 
1.65658E 
1.33838E 
4.27715F 
3.00222E 
4.42555E 
3.22920E 

3.92323E 
3.66145E 
5.31381E 
1.82456E 
1.00641E 
1.29127E 
5.15137E 
2.85596E 
1.39537E 
3.07133E 

2.12267E 
1.20960E 
1.34461E 
4.77259E-
8.26485E-
9.31651E-
8.37137E-
3.31393E-
6.72307E 
5.38756E-
2.33393E 
3.44794E-
3.79037E-
5.21914E-

6.73338F 
7.33960E 
2.87463E 
2.5U607E 
U.98261E 
3.1787 IE 
3.43576E 
7.07633E 
1.80843F 

1.34924E 
9.62329E 
2.07576E 
1.22180E 

6.83405E 
5.81960E 
1.17600F-
4.60992E-
1.41120E-
8.40840E-
1.83456E-

3.69219E 
2.66330E 
6.03411E 
6.53842E 
3.24360E 
3.71829E 
1.36782E 
6.17595E 
1.58529E 
2.97037E 
5.76497E 
1.01930E 
8.11010E 
3.56044E 
6.82006E 

2.12267E 
1.20960E 
1.34461E 
4.77259E-
8.26485E-
9.31651E-
8.37187E-
3.81398E-
6.72307E 
5.38756E-
2.3389 3E 
3.44794E-
3.79037E-
5.21914E-

ou 
03 
03 
01 
O
1 

01 

00 
-01 
-03 
00 
00 
-02 

-02 
-01 

05 
05 
05 
05 

on 
on 
03 

ou 
03 
02 
02 
03 
02 
02 
02 
01 
02 
01 

01 
00 
01 
-01 
-0 1 
-02 
-02 
-02 
00 
-01 
00 
-01 
-01 
-01 

on 
03 
03 
02 
01 
03 
03 
02 
02 

02 
01 
01 
02 

00 
00 
-01 
-02 
-02 
-03 
-02 

02 
03 
03 
02 
02 
02 
02 
02 
02 
02 
01 
02 
02 
02 
02 

01 
00 
01 
-01 
-01 
-02 
-02 
-02 
00 
-01 
00 
-01 
-0 1 
-01 

RELATIVE 
ABUNDANCE 

100.00000 
16.48143 
8.16514 
0.61910 
0.68864 
0.69549 

24.87805 
1.82406 
0.07761 

100.00000 
14.34548 
0.94053 

24.87805 
100.00000 

36.63674 
100.00000 
56.64970 
64.57653 
14.62646 
10.26663 
1.51340 

11.0428.3 

100.00000 
9.33275 
13.54447 
46.50650 
2.56525 
3.29135 
13.13043 
0.72796 
3.55797 
0.73300 

100.00000 
5.69848 

63.34544 
2.24839 
3.89361 
0.43891 
0.39440 
0.17968 

31.67272 
2.53811 
11.01333 
1.62434 
1.78566 
2.45876 

100.00000 
10.89952 
4.26899 
0.37810 
0.07799 
4.72047 
5.10219 
1.05093 
0.26856 

100.00000 
71.36063 
15.38462 
90.55418 

100.00000 
85.15591 
1.72079 
0.67455 
0.20650 
0.12304 
0.26844 

14.40509 
44.22030 
100.00000 
10.83576 
5.37544 
6.16212 
2.26681 
10.23507 
2.62722 
4.92345 
0.95540 
1.68924 

13.44043 
5.90051 
11.30252 

100.00000 
5.69848 

63.34544 
2.24839 
3.89361 
0.43891 
0.39440 
0.17968 

31.67272 
2.53811 
11.01883 
1.62434 
1.78566 
2.45876 
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RELATIVE 
ABUNDANCE 

2491 C A 7 2 I 1 ) 14 ,2011 

2500 LAIUO(O) 40,20H 

2508 :A72!1) 14.20H 

2651 V N 5 6 I 1 ) 2 .6011 

2680 RB38I0) 17.80M 

2 7 5 4 

2 9 7 6 

Ν Λ 2 4 Π ) 15 .0011 

MN56 ( 1 2 . 6 0 1 ! 

3 0 1 0 R B 3 R ( 0 ) 17.30.M 

3 0 2 8 C A 4 9 I 0 ) 8 . 8 0 M 

(2) 
(2) 
(2) 
( : i 
(?) 
(21 
(21 
(?) 
( 2) 

(?) 
( 7 ¡ 

( 3) 

(3) 
(3) 
! 3 ) 

(2) 
(2) 
(2) 
(?) 
' 3 ) 

( 2 i 
' 7 i 

(3) 

(?) 
(?) 
(2) 
(?) 
( ? ) 

(2) 
(2) 
(2) 
(2! 
( 3 ) 

(3) 
i 5) 
( 7) 
( 31 
( 3 1 

(2) 
( 21 
(?) 
(2) 
(21 
( 7) 

( 3) 
( 7) 

( 3) 

(2) 
(2) 
' 3 ) 

V , ) 

(?) 
( 3 ) 

(2) 
(?) 
( 5) 
( 7 1 

(7) 
( 3) 
( 7) 

(7) 

(2) 
(?) 
( 3) 

(2) 
(2) 
(2) 
( 3 ) 

(2) 
(3) 
(3) 
(7) 
( 3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
( 3) 

(3) 
( 3) 

(3) 
(3) 
(3) 

(2) 
(2) 
(2) 
(3) 
(3) 
(3) 

601 
630 
3 34 

894 
1050 
1595 
1959 
3 707 

2491 
3503 
575 
937 
1131 
1409 
1436 

3 29 
4 33 
487 
315 

16 3 0 
2 5 0 0 
"573 
1U73 

601 
6 30 

334 
3O4 

1050 

159 5 
i 939 
3707 
2491 
2 50 3 
5 77 

977 
1 131 

14^9 
14 36 

34 5 
18 0 6 
2171 
3651 
3976 
7 34 

1100 

1620 
1954 

90 7 

13 90 
1350 
2110 
26 30 
3010 
7
240 
4370 
375 

1 0 3 5 

1653 
19 53 
221 5 
7843 

1768 

2754 
17 7 2 

84 5 

1,306 
2131 
265 Τ 
2976 
7 34 

1 TOO 

1620 
195U 

903 

13O0 
1850 
2110 
26 50 
30 10 
3240 
4870 
323 
1033 
1633 
1903 
2 218 
384° 

7100 
4050 
4630 
2073 
302.3 
3653 

8.69219E 
2.66330E 
6.0341 IE 
6.53842F 
3.24360F. 
3.71829F 
1.367"2E 
6. 17

c
;95'

: 

1.53529E 
2.97037F 
5.f6497" 
1.01930F 
8. 11010F. 
3.56044E 
6.820C6E 

2.91762F 
2.85314F 
Ì.93768E 
3.94344F 
8.55360F 
7.84 912F 
1.33650E 
B.7U800E 

8.69219F 
2.6Ó830E 
6.0341 IF 
6.53042t 
3.24360E 
3.71829E 
1.36702F 
6.17595F 
1.56529E 
2.97037F 
5.76497F 
1.01930E 
8.11010F 
3.5604UE 
6,82006F 

6.733P8E 
7.73960F 
2.37U68F 
2.5U607F 
U.9326 IF 
5.17071E 
3.U3576E 
7.07633F 
1.8084 3F 

2.122671 
1.2 0 96 0

e 

1.3446 1 E 
4.77259E­
0.26485F­
9.31651E­
8„371

C>
7F­

3.81793F­
6.72307­
5.33756F­
2.33393E 
3.44794F­
3.79037F­
5.21914F­

3.32393E 
1.1Ó503E 
3.56221F 

6.73788F 
7.33960F 
2.87468F 
2.54607F 
4.98261F 
3. 17871F 
7.43576E 
7.07683F 
1.80343F 

2. 12267E 
1.20960F 
1.34461E 
4.77239E­
3.26485E­
9.31651Γ­
8.37187F­
7.81393F­
6.77307F 
5.38756F­
2.33893F 
3.4U79UF­
3.79077F­
5.21914E­

2.45106F 
1.79712E­
7.646U0F­
9.35230E 
1.41336E 
9.266U0F­

02 
0 3 

03 
0 2 

02 
0? 
0? 
0? 
0 2 
0 2 
01 
02 
02 
0 2 
0 2 

on 
0 7 

on 
0 3 
0 3 

01 
0 3 

01 

J? 
03 
0 3 

02 
0 2 

0? 
02 
0 2 

02 
02 
01 
0 2 

02 
02 
0 2 

OU 
0 3 

07 
02 
01 
0 5 

03 
0? 
02 

01 
0 0 

01 
­0 1 

­01 
­02 
­02 
­0 2 
OC 
­01 
0 0 
­0 1 
­01 
­01 

0 3 

07 
0 3 

04 
03 
03 
0? 
01 
03 
03 
02 
0 2 

01 
0 0 
01 
­01 
­0 1 
­0? 
■02 

•0? 
OC 
■01 

0 0 

■01 

•01 

■01 

00 
■01 
■07 
OC 
00 
■02 

14.40509 
44.22030 
100.00000 
10.33576 
5.37544 
6.16212 
2.26681 
10.?3507 
2.6272? 
U. 92.745 
0.95540 
1.68924 

13.44043 
5.90051 
11.302 52 

100.00000 
9.77900 

63.12650 
3P„65

3
15 

29.31700 
0. 13193 
4.53078 
0.29933 

14.40509 
44.22030 

100.00000 
10.33576 
5.37544 
6. 16212 
7.26631 
10.23507 
2.62722 
4.92345 
O.05540 
1.68924 

13.44043 
5.90051 
11.307:52 

100.00000 
10.89952 
4.26899 
0.37810 
0.07399 
4.72047 
5. 10219 
1.05093 
0.26356 

100.00000 
5.69843 

63.34544 
?.?4339 
3.89761 
0.43R91 
0.39440 
0, 17968 
31.67772 
2.53

D
11 

11.01383 
1.62434 
1.78566 
2.45876 

97.45261 
32.70651 

100.00000 

100.00300 
IO.39052 
4.26399 
0.37810 
0.07399 
U.720U7 
5. 10219 
1.05 0 93 
0.26856 

100.00000 
5.69343 

63.34544 
2.24339 
3.89361 
0„43"91 
0.79440 
0.17968 

31.67272 
2.37311 
1 1.01333 
1.62434 
1.78566 
2.4 58 76 

24.87805 
1.82406 
0.07761 

100.00000 
14.34548 
0.94053 
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ENERGY KEV ISOTOPE HALF LIFE ENERGIES KEV SPECIFIC ACTIVITY RELATIVE ABUNDANCE 

3100 CA49(0) 808OM 

3100 

3240 

S37(0) 

RBP,8(0) 

5o 04M 

17.80M 

3658 

3848 

CA49(0) 80 ROM 

RR3P, (0) 17.80M 

405C 

4680 

4870 

CA49(0) 

CA49(0) 

80 ROM 

8.80M 

RR3R(0) 17,80M 

(2 
(2 (2 
(3 (3 (31 
(21 
(3 
(21 
(21 (2 (2 (21 
(21 (21 (2 (31 
(31 (7 
(3 (3 (3 
(2 
(21 (21 (3 
(31 
(31 
(21 
(21 (2 
(2 (21 (21 
(2 (21 (31 
(31 (3 
(3 (3 (3 
(2 
(2 (2 (3 (3 
(3 
(2 
(2 
(2 (3 (3 (3 
(2 
(2 (2 (2 (2 (2 (2 (2 (3 (3 (3 (3 (3 (3 

3100 
4050 4680 
2078 3028 3658 
3100 
2078 
908 
1390 1850 2110 2680 
3010 3240 4870 828 
1088 1658 
198R 2218 3848 
3100 
4050 4680 2078 
3028 
3658 
908 
1390 1850 
2110 2630 3010 
3240 4870 328 
1083 165.8 
1938 2213 334 3 
3100 
4050 4680 ?078 3023 
3658 
3100 
4050 
4630 70^8 3023 3653 
903 

1 1390 1850 ! 2110 2680 3010 3240 4870 823 1038 165 8 I 1933 2213 3843 

2.45106E 
1.79712E-7.64640E-
9.85230E 1.41336E 9.26640E-
3.71790E-
1.49445E-
2.12267E 
1.20960E 1.34461E 4.7.7259E-8.26485E-
9.3165 IE.· 8.37187E-3.81398E-6.72307E 
5.33756E-2.33893E 
3.44794E-3.79037E-5.21914E-
2.45106E 
1.79712E-7.64640E-9.85230E 
1.41336E 
9.26640E-
2.12267E 
1.20960E 1.3446 IF 
4.77259E-3.26485E-9.31651F-
8.37187F-3.81398E-6.72307E 
5.38756E-2.33893E 
3.44794E-3.79037E-5β21914Ρ-
2.45106E 
1.79712E-7.64640E-9.85230E 1.41336E 
9.26640E-
2.45106Ε 
1.79712F-
7.64640F-9.85230Ε 1.41336F 9.26640E-
2.12267E 
1.20960E 1.34461E 4.77259E-3.26485E-9.31651E-8.37187E-3.81.398E-6.72307E 5.38756E-2.3.3893E 3.44794E-3.79037F-5.21914F-

00 
-01 -03 
00 00 -02 
-02 
-01 
01 
00 01 -01 -01 
-02 -02 -02 0 0 
-01 Ou -01 -01 -01 
00 
-01 -0.3 
00 
00 
-02 
01 
00 01 
-01 -01 -02 
-02 -02 00 
-01 00 
-01 -01 -01 
00 
-01 -03 00 00 
-02 
00 
-01 
-03 00 00 -02 
01 
00 01 -01 -01 -02 -02 -02 00 -01 00 -01 -01 -01 

24.87805 
1.82406 0.07761 

100.00000 14.34548 0.94053 
24.87805 
100.00000 
100.00000 

5.69848 63.34544 2.24839 3.89361 
0.43391 0.39440 0.17968 31.67272 
2.53811 11.01883 
1.62434 1.78566 2.4 5876 

24,87805 
1.82406 0.07761 100.00000 

14.34548 
0.94053 

100.00000 
5.69348 63.34544 
2.24839 3.89361 0.43891 
0.39440 0.17968 31.67272. 
2.53811 11.01883 
1.62434 U78566 2.45376 

24.87805 
1.82406 0.07761 100.00000 14.34548 
0e94053 

24.87805 
1.82406 
0.07761 100.00000 14.34548 0.94053 

IOO0OOOOO 
5.69848 63.34544 2c24339 3.89361 0.43891 0.39440 0.17968 

31.67272 2.53811 11.01383 1.62434 1.78566 2.45876 

(0) THEORETICAL VALUES OF ABUNDANCES (1) EXPERIMENTAL VALUES OF ABUNDANCES (2) PHOTOPEAKS (3) DOUBLE ESCAPE PEAKS 
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NOTICE TO THE READER 

reports axe announced, as and when they are issued, in the monthly 
periodical EURATOM INFORMATION, edited by the Centre for Information 
and Documentation (CID). For subscription (1 year : US$ 15, £ 5.7) or free 
specimen copies please write to : 

W' Handelsblatt GmbH 
"Euratom Information" 
Postfach 1102 
D-4 Düsseldorf (Germany) 
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; To disseminate knowledge is to disseminate prosperity — I mean 

| general prosperity and not individual riches — and with prosperity 

disappears the greater part of the evil which is our heritage from 
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shown on the front cover). 
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