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ABSTRACT

Data needed for planning neutron activation analysis experiments and

processing their results are given. The decay schemes of radioactive

nuclei formed in irradiation with thermal neutrons during the (n,Y) reaction

taken from the international ENSDF file are used for calculating the

activities of nuclei and for drawing up an optimum table for identifying

gamma lines in the spectra measured.





- 1 -

A FILE OF REFERENCE DATA FOR MULTIPLE-ELEMENT
NEUTRON ACTIVATION ANALYSIS

(Software Data)

L.P. Kabina, I.A. Kondurov and I.M. Shesterneva

The need for calculation of the activation of different isotopes by

thermal neutrons frequently arises in applied research, especially

where activation analysis is concerned.

The neutron activation analysis (NAA) method with standard samples,

which has an advantage over the theoretical method in that it automatically

takes the actual irradiation, cooling and measurement conditions into

account, can be successfully used for solving individual NAA problems.

However, difficulties associated with the preparation of "ideal" samples,

especially in multiple-element analysis, make it necessary to calculate

the concentrations of elements in the sample with allowance for the

conditions of irradiation, cooling and measurement of the decay spectra

of activated isotopes. In many cases it also becomes necessary to

take into account the radioactive transformations of disintegrating

nuclei.

When identifying elements from the gamma quanta relating to them,

detailed information is also needed on the decay schemes of the radio-

active nuclei obtained with activation by thermal neutrons. Together

with neutron cross-sections, these data are necessary when selecting

the optimum time of irradiation and cooling of samples used for analysis

of the content of any particular element. An important role in the

automatic unfolding of spectra and in the identification of elements

with computer programs is played by a priori information, which can

be used to limit considerably the group of gamma transitions forming

the gamma spectrum measured.

The decay schemes of radioactive nuclei are most fully represented

in the Evaluated Nuclear Structure Data File (ENSDF) [l], which is

maintained as an international network of co-operating centres for

data on the structure of the nucleus and on nuclear reactions. The Data

Centre of the B.P. Konstantinov Institute of Nuclear Physics, Leningrad

(LIYaF) is part of this network and receives the ENSDF file, which is
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updated twice each year. The availability of nuclear data on magnetic tape

makes it possible to use a computer program to select from the file

the necessary information on radioactive decay schemes of nuclei and

to calculate the intensities of the gamma quanta from disintegration

of the nuclei obtained in the irradiation of a given chemical element,

with the neutron flux and activation cross-section being taken into

account.

The basis of all the calculations is the data presented in the

new NAADF file, which contains a selection of data from the basic

ENSDF file on the decay schemes of all nuclei obtained in the (n,y)

reaction, either directly or as a result of subsequent decay of the

products of this reaction. The NAADF file contains for each chemical

element the half-lives of these nuclei, the gamma quantum yields from

disintegrations and a matrix of the coefficients of the system of

differential equations describing the build-up of radioactive nuclei

in the (n,y) reaction (with burn-up and their subsequent disintegration

chains taken into account). In calculation of the coefficients, use

was made of the data on the isotopic composition of elements and the

neutron cross-sections taken from Ref. [2] for elements with z = 1-10 and

of those from Ref. [3] for the remaining chemical elements.

On the basis of the NAADF file a computer program can be used

to calculate the intensities of all disintegration gamma quanta formed

with the irradiation of nuclei in a given neutron flux with irradiation

and cooling time taken into account. The results of these calculations

are used to compile a realistic table intended for identification

of the gamma lines in activation analysis spectra.

It is important to note that not all the gamma quanta obtained

in the disintegration of nuclei activated in the (n,y) reaction need

appear in these spectra, but rather some of them, which may well be

a very small part. It became possible to shorten the list of gamma

quanta for identification purposes by taking into account the relationship

between irradiation and cooling times and the half-lives of the nuclei

and also the theoretical intensity of gamma quanta required for a

reasonable detection efficiency on the part of the spectrometer.

The program can also render the list even shorter by taking into account

the maximum possible concentration of each element in the sample.

Finally, the list of gamma transitions can be reduced yet further for
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automatic processing of gamma spectra if allowance is made for the actual

dependence of the detection limit of a gamma line on the gamma quantum

energy, which, with a given measurement time, is determined in every

individual spectrum - in addition to the effectiveness of the spectrometer

by the statistical spread of the continuous background from tails

of Compton distributions from more powerful gamma quanta. Here the

detection level is taken to mean the lowest intensity of a gamma quantum

which can be detected by the spectrometer at the 3a level. In this

case the length of the list is reduced from a total number of transitions

in the decay of nuclei formed in the (n,y) reaction of 7300 to a few

hundred transitions for a typical irradiation procedure with a given

neutron flux and measurement with standard apparatus.

Tables 1 and 2 show the actual gamma quanta which can be detected

in a spectrometer with a sensitivity of 10 quanta/s with activation

of a sample weighing 0.1 g in a thermal neutron flux of 10 over

three days with subsequent cooling for three days. The total number

of gamma transitions in the list is 378. Table 1 shows the data by

elements and Table 2 can be used for ascribing a gamma transition

to the corresponding element.

Table 3 shows curves for the variation in intensity of those

radioactive decay gamma quanta which are most characteristic of each

element as a function of irradiation time (t. ) and of an equal cooling

time (t ). These two times were taken to be equal in view of the
coo M

fact that the maximum ratio of a particular activity to all others

is obtained where t. = t = T, where x is the average life-time
irr coo

of the radioactive nucleus. These figures are convenient for selecting

the optimum irradiation conditions and for estimating the sensitivity

of activation analysis. Above the figures the isotopic compositions

and neutron cross-sections used when performing calculations are shown.

Some of these data, namely the intensity of the strongest gamma

transition (in quanta/s) for each element in the same irradiation and

cooling conditions as in Table 3 and with a sample weight of 100 mg,

are shown in Table 4. The latter table can be useful for selection

of the optimum irradiation conditions for determining a given set

of elements.
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This publication serves chiefly to indicate that the LIYaF Data Centre

can upon request send specific information on neutron activation analysis

to any interested organization.
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Table 1

13 2
THERMAL NEUTRON FLUX 10 N/CM SEC
SAMPLE WEIGHT 100. MQ
ACTIVATION TIME 3.0 0
COOLING TINE 3.0 0
ENERGY RANGE FROM SO. KfV TO 5000,
INTENSITY RANOE <MAX/MIH> 50.
GAMMA-LINE OBSERVATION LIMIT 10. QUANT/SEC

QUANT/SEC

NA 1368.55
NA 2754.05
K 1524.**
CA 1297.09
CA 159.38
CA 807.86
CA 489.23
SC 1120.51
SC 889.25
C« 320.08
MN 846.75
MN 1810.72
MN 2113.05
FE 1099.22
FE 1291.56
FE 192.34
CO 1332.90
CO 1 173.24
CU 1341.77
ZN 1115.52
ZN 438.63
GA 834.03
GA 2201-66
GA 629.96
GA 2507.79
GA 894.25
GA 2490.98
GA 1050-69
GA 6 0 0 . "
GA 1661.09
GA 1596.68
GA 1464.00
GA 766.44
GA 810.20
GE 239.10
GE 264.44
GE 211.03
GE 215.50
GE 416.33
GE 520.78
GE 250.00
GE 558.02
GE 367.40
GE 88.00
GE 714.34
GE 162.00
GE 631.82
GE 1089.19

GE 1368.40

GE 1193.26
GE 810.35
GE 281.60

821ES

474E6
,90364
311E4
.430C3
312E3
,69519
695E9
.491E7
.65512
,35512

,087E3
062E5
.859E4
,084E«
081E8
776E6
,484E7
944E6
295E8
164E8
.112E8
•738C7
.437E7
449C7
,10567
,487i7
358E7
903E7
593E7
439E7
.019E6

04715
743E3
618ES
233ES
006ES
61314
078E4
92614
484E4
04114
979E4
937E4
419E4

24NA

24NA
42K
47CA
47fC
47CA
47CA
46SC
465C
S1CR

56HN

S?PI

60CO
60C0
64CU
65ZN
69ZN
726A
720A

T 1/2

15.0 M
13.0 H
12.4 H
4.5 0

0
D
0
0
0
0
H
H
M
D
0
D
y
y
H
D

KEV QUANT/SEC

3.4

4.5
4.5
84
84
28
2.6
2.6
2.6
4»
49
41
5.3
5.3
12.7
244

720A
7 2 (3 A

72GA
720A

728A
720A
7 2 0 A

77A$
77fl|
778E
770f
778E
77AS
77AS
770g
7708
77A$
7791
7781

13.8 M
14.1 H
4.1 H
4.1 M

1 H
H
M
H
H
H
H
M
H
H
0

1
14.
14.
14.
1 .*2

452E4
28314

7701
7701
770|
7701

1 .3
1.3

11 .3 H
11.3 H
1.3 H
1.3 H
.62 0

.62 0
1 .3 H
1.3 «
.62 0
1.3 H
7.4 S

H
H

1.2B2E4

1.3 H

1.3 H
11.3 H
1.62 0

GE
GE
AS
AS
AS
AS
AS
AS
SE
Si
SE
SE
SE
SC
SE
SE
BR
SR
BR
BR
BR
BR
BR
BR
BR
KR
KR
KR
KR
KR

KR
KR
KR

KR
KR
KR

KR
KR
RB
SR
y
ZR
ZR
ZR
ZR
I*
NB
NB
NB
MO
MO
MO

634.39
194.76
559.10
657.03
1216.02
1212.72
1228.52
563.23
264.66
136.00
279.54

121.12
400.66
96.73
1*8.60
303.92
776.49

554.32
619.07
698.33
1043.97
131^,47
827.81
1474,82
221.45
261.26
397.36
606.0 7

306.31
217.02
299.31
389,00
832.04
133.99
208.45
1332,13
525.32
1115,14
1076,60
113.99
1760.70
736.74
724-23
637.92
743.36
765.8)
765.83
702.63
871 .10

140.47

739.30

111.0»

1.176E4
1 .002E4
2.060E9
2.802E8
.772E8

7,49917

6.38717
5.39867
3.791E7
J.784E7
1 .615E7
1 ,11ie7
7.416E6
2.23386
9.440E5
8,60615

487B9
260E9

7.73418
5.071E8
4.841E8
4.72018
4.27918
2.905E8
4.030E7
3.88716
«.»08|6
2.47916
7.958E5
7.346E5
4.805ES
4.652E5
3.837E5

061ES
2.38715
1.34715
1.31613
1.13215
2,03187

05416
3.43915
9.402E5
7.616E5
2.076E5
1.819E5
1.480E5
7.860E3
2.08863
2.088E3
4.11217
5.85216

77flE
778E
76AS
76AS
76AS
76AS
76AS
76AS
75SE
75SE
75SE
75SE
75SB
7586
75SE
7SSI
828*
828R
828R

82SR

82BR
82BR
82BR
82BR
79KR
79tCR
79KR
79<R
79KR

79KR
79KR
79KR
79KR
79KR

79KR
79<R
66RB
83IR

T 1/2

11.3 M
1 .3 H
.10 0
.10 0
.10 0
.10 0

1.10 0
1.10 0
120 0
120
120
120
120
120
120
120
1 .47
1 . 4 7 0
1 .47 0
1 .47 0

1 .47

95ZR
95ZR
97NB
97NB
93NB
98NB
94NB
94N8
99TC
99MQ
99M0

1 .47 0
0

.47 0

.47 0

.47 D

.46 0

.46 0

.46 0

.46 0

.46 0

.46 D

.46 0

.46 0

.46 0

.46 P

.40 0

.46 0

.46 0
8.7 0

63 0
2.7 0

64
64
1 .20 M
1.0 M
35 0
35 0
203E2X
203E2/
6.0 H

2.8 0

2.J 0

0
0
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KEV QUANT/SEC T 1/2 KEV QUANT/SEC T 1/2

HO
RU
RU
RU
RU
RU
RU
RM
RM
PO
PD
PO
AG
A6
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
CD
CO
CO
CD

CD
IN
IN
IN
SN
SN
SN
SN
SN
$N
SB
SB
SB
SB
Tt
TE
TE
TE
TE
TE
TE
XE
XE
XE
XE
XE
XE
CS
CS
CS
CS
CS

777.92

.68

.9O

.33

. 10

.55

.9O

.10

215
3 1 8

610
306
324
318
306
88.04
342.12

657.73
884.67
937.48
1384.11
763.93
706.67
150'.00
677,61
818.02
686.99
744.26
1473.76
446.80
620
336
336
527
492
260
190
558
723
391
158
427

35
24
24
90
3*
90
2?
43
24
69
56
89

255.06
1067.10
600.56
564.24
602.72
692.65
1691 .02
364.48
636.97
284.30
80.18

139.00
773.67
722.89
81 .00
188.43
243.40
34.96
453.»3
233.18
604.70
791.84
569.31
801.93
563.25

072E6
864E7
157E7
396E7
214E6
727E6
3S8E6
11413
632E3
072E7
794E6
318E5
73317
4BSE7
S2SE7
501E7
297B7
720E7
347E7
101E7
524E6
66766
789E6
098E6
7STI6
852E6
618E7
511E7
018E7
830E6
133E6
12867
21*66
169E6
968ES
80915
18114

,69$|4
53764
31714
,92919
78218
39*!8
385ES
,51917

5.83116
4.861E6

10916
0071*
83316
4481*
481E7
20217
156E7
3781*

2

9
2
1 ,
6,
3
2
6
1
1 ,
1
3
9
7

3
2
2
1
1
1
7
6
4
4
3
2
5
5
3
8

2
1
3
3
5
4

2
1
1
1

2
2
1
1
*

99M0
103*U
97HU
105RH
103RU
10SRH
97RU
105HM
10SRH

D
0
D

.499E6

.52218

.082E8

.36817

.150^7

.02417

111AQ
110AG
110A6
IIOAfl
110A0
110A.8
110AO
110A0
110A6
110AC
110*8
110AQ
110A0

110M
110A9
115IN
11SXN
115C0
115C0
113C0
114IN
114IN
114IN
113IN
117IN
125S8
113«H
125IN
125SI

122lt
12488
122SI
12418
1511
1311
1511
1311
1ISTI
131TI
1511
133X1
125XE
125XE
125X1
123XE
153X1
134C8
134CS
13461
1S4CI
136CI

2.8
39
2.9
1 .47 0
39 0
1.47 0
2.9 0
1.47
1.47
40
7.4
7,4
250

290
250
250
250
250
250
250
250
250
250
250
250
4.5
4.5
2.23
2.23 P
2.23 0
50
50
50
1.66
13.6 0
2.7 y
113 D
9.6
2.7
2.7
60
2.7
60
8.0
8.0
8.0
6.0
HO
1 .25
6.0
5.2
17.0 H
17.0 M
17.0 H
17.0 M
1.19 0
2.06 y
2.06 y
2.06 y
2.06 y

0
p
0
H

CS
BA
BA
BA
BA
BA
BA
BA
BA
BA
BA
BA
BA
BA
BA
LA
LA
LA
LA
LA
LA
LA
LA
LA
LA
CE
Cl
CE
CE
CE
CE
CE
CE
PR
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
NO
ND
NO
ND
ND
SM
SM
SM
IU
EU
EU
EU
EU
BU
EU

1365.15
496.28
123.80
216.09
373.25
268.24
249.44
239.63
133.61
486.48
620.03
404.04
585.02
1047,56
276.09
1596.49
487.03
815.80
328.77
925.24
867.82
751.83
2521.70
432.55
919.63
145.44
293.26
57.36
664.35
721.96
350.59
231.56
490.36
1375.6O

91.11
531.02
340>08
285.90
167.73
319.61
275.20
439.89
445.63
717.60
240.08
177.15
104-82
398.15
685.90
278.37
100.00
344.8V
103.18
69.67
97.43
841-63
963-37
121.78
121-78
344.26
1408.01
344.2*

09787
290E6
183E6
496E6
002K6
97615
109E5
8 1 0ES
64SES
421E5
181E5
721E4
272E6
97JI4
305E4
384E9
632E9
879E9
,64919
,60418
44488
504E8
.730E8
,37418
131E8

22017
01**6
025E6

1,
3:
2,
1 ,
1 .
3,
2
1
1
1 ,
1 ,
9
9
8
8
7
3
1
1
5
4
3
2
2
2
6
3
9
4
3
2
1
1
1
3
1
8
4
3
2
2
1
1
1
1
1
1
1
1
1
9
8
1
2
3
4
3
2
1.32389
1 .24019
9.723E8
7.08018

576E6
54666
514E6
244E8
9S0E7
833E7
74966
10616
06216
76516
58186
69986
366E6
35716
4091*
400E6
37416
23516
130(6
13416
88719
22419

390110
578S9
98918
•231E9
482i9

134CS
131BA
1318A
1318A
131BA
135BA
131BA
131BA
131BA
131 BA
131BA
1318A
131BA
131BA
133BA
140LA
U O L A
140LA
140LA
140LA
140LA
140LA
140LA
140LA
UOLA
1*1 Ci
143CE
143CE
143CE

143CE
143CE
143CE
142PR
147N0
147N0
151PM
149PM
151PM
147ND
151PM
1 4TNO
151PM
151PM
151PM
151PM
151PM
147NP
147N0
147N0
151PM
151PM

1S3SM
153SM
153SM
152EU
152EU
152EU
152EU
152EU
152EU
152EU

2.06
11
11
11
11
1.20
11
11
11
11
11
11
11
11
1 .62
1 .66

68
68
68
68
68
68
68
68
68

32
I .38
1.36

38
38
38
38
38

19.1
11.0
II .0
1 .18
2.21
I .18

II .0
I .18
II .0
I .18

18
18
18
18

II .0
11.0
11 .0

18
18
95
95
9J

1
1
1
1
1
9
9
9

13.3
13.3
13.3
9.3

3
3
.3

i
o
o
o
0
p
0
0
0
0
0
0
D
p

p
0
0
0
0
0
0
0
0
0
p
0
D
p
0
p
0
p
p
H
D
P
0
0
D
0
0
0
0
0
D
0
0
P
P
P
P
0
D
0
P
H
M
M

y
y
y
M



EU
EU
EU
EU
EU
EU
EU
EU
EU
EU
EU
EU
EU
EU
EU
OD

GO
60
CD
CO
CO
CO
TB
TB
T8
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB

Oy
0/
Dy
oy
Dy
oy
HO
HO
HO
ER
ER
ER
ER
ER
TU
ys
ys
yB
ys

yB

XEV

964.13

1112.12
778.91
1089.91

244.70
1314.67

1389.00
123.07
867.39
1274.49
970-38
443.98
411.11
723.30
1004-76
97.43
363.56
103.18
74.98
58.00
37.20
69.67
879.36
298.57
966.15
1177.94
86.79
962.30
1271.86
197.03

219.65
1312.14
1199.89
765.28
1115.12
392.50
1008.88
309.56
82.47
80.57
1379.43
34.24
425.99
371.7J
80.57

1379.43
1381.89
308.29
293.90
111 .62
124.02
116.66
84.26
396.32
282.52
63.12
197.93
113.80
177.21
109.78
130.92
307.73

QUANT/SEC

6.796E8
6.32418
6.043E8
4.624E8
3.50088
2.77318

2.234EB
2.090E8
1.96418
1.83318
1 .73118
1 .30618
1 .04118
1.01718
9.239E7
2.177E7

1 .98117
1 .559E7
1.18SE7
4.160E6
1 .935E6
1 .785E6
7.830E8
7.131E8
6.699E8
4.045E8
3.497i8
2.61068
1.98688
1.36818
1.04918
7.731E7
•.19917
5.32417
4.07117
3.54917
2-71417
2.271E7
3.97717
2.362E7

3.943C6
2.088E6
1.67116
1.432E6
1.870E9
2.806E8
9.498C7
2.610E6
1.17116
8.308E5
3 6 8 8 1 3
9.321*4
1 .73818
1 .107*9
9.20SE8
4.25388
3.66718
3.259E8
2.28118
1.77818
1.17JI8
1.00818

192EU
1526U
152IU
1526U
192CU
152EU
152BU
154EU
152EU
154BU
192EU
152EU
152IU

154BU
154IU
15360
159(50
15300
161TI
159Q0
161T8
15300
160TB
160T8
160T8

160TB
160TB
160T8
160T8
160TB
160TB
160TB
160TB
160TB
160T6
160TB
160TB
160TB
i66C>y

166H0
166M0
1660y
1660y
i660y
166H0
166M0
166H0
17UR
171IR
171IH
1711*
171ER
170TU
175yfl
i73yB
169yB
169yB
I79y8
169/8
169yB
I6«yi
169*8

T

13.
13.
13.
13.
13.
9.3
9.3
8.8
13.
8.8
9.3
13.
13.
8.8
8.8
242
18.
242
6.9
18.
6.9
242
72
72
72
72
72
71
72
7*
72
72
72
72
72
72
72
72
3.4
1.1
1 .1
3.4
3.4
3.4
1 .1
1 .1
1.1
7.5
7.9
7.5
7.S
7.5
129
4.2
4.2
32
32
4.2
32
32
32
32

Ml

3 y
3 y
3 y
3 y
3 y

H
H
y

3 y
y
H

3 y
s y

y
y
0

6 H
D
0

6 H
0
0
0
0
D
0
P
0
D
D
D
D
D
0
0
D
D
0
D

2 0

2 0
0
D
D

2 D
I D
2 D
H
H
H
H
H
0
0
0
D
0
0
0
0
0
0

I

yB
ys
yB
LU
LU
HF
Hie
H'
HF
HF
HF
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
W
U
W
W
W

w
w
w
w
RE
RE
RE
RE
RE
OS
OS
OS
OS
OS
XR
IR
IR
IR
IR
IR
IR

KEV

144.86
93.61
208.36
208.36
112.95
482.00
133.02
349.89
343-40
134.29
136.86
67,73
1121 .28
1221.42
1189,04
100.11
1230,97
222.10
192.43
246.06
229.32
264.07
179.39
65.72
156.38
84.68
1001.68
113.67
353.99
198.35

1257.47
1289,17
107.93
161 .34
244.26
99.08
689-81
479.53
72.06
134.22
618.37
551 .55
772.88
625.92
511.76
137.16
199.06
122.70
633.00
477.96
129.43
666.12
138.89
460.49

73.01
316.SQ
468.06
308.45
295.95
604.4Q
328.45
612.43

OUANT/SEC

9.646E7
2.60317
2.268E7
3.391E9
1.973B9
9.796E8
2.898E8
9.436E7
9.658E7
4.111E7
1.213E7
5.010E8
4.246E8
3.325E8
1.99668
1 .707E8
1 .40568
9.172E7
8.704E7
4.646E7
4.416E7
4.41617
3.821E7
3.39717
3.31217
3.227E7
2.539E7
2.33987
1.979E7
1,868(7
1.839E7
1.715E7
1.699B7
1.552E7
1.496E7
1.091E7
1.111E9
8.898E8
4.537E8
3.387E8
2.55718
2.072E8
1.678E8
4.431E7
2.62717
2.87719
1.141E9
S.989E8
9.556E7
7,96487
3.148E8
3.063E7
1.717E7
1.59067
1.304E7

2.424110
1,399810
8.682E9
8.474E9
2.39519
1.909E9
1.S61I9

17SyB
169yB
177LU
177LU
177LU
181H*
181HF
181HF
173HF
1 8 1 M
181HF
182TA
182TA
182TA
182TA
182TA

182TA
182TA
182TA
183TA
182TA
182TA
182TA
182TA
182TA
182TA
1*2TA
182TA
183TA
182TA
182TA
182TA
183TA
183TA
183TA
183TA
187W
187W
187W
187W
187W
187U
187W
187U
187W
186RE
188RE
186RE
188RE
188R8
191IR
18S0S
1930S
1930S
1930S
192XR
192IR
192IR
192IR
192IR

194IR
192IR

T 1

6.2
32
6.7
6.7
6.7
42
42
42
70
42
42
115
115
115
115
115
119
115
115
5.1
115
113
115
115
113
115
115
113
5.1
115
115
115
5.1
5.1
5.1
5.1
23.9
23.9
23.9
23.9
23.9
23.9
23.9
23.9
23.9
3.8
17.0
3.8
17.0
17.0
4.9
94
1.27
1 .27
1 .27
74
74
74
74
74
19.1

74

It

D
0
0
0
0
0
0
0
D
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
D
0
0
0
0
p
H
H
H
H
H
H
H
H
H
0
H

D
H
H
S
0
0
0
0
0
0
0
0
0
H
0
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z
IR
IR
IR
PT
PT
PT
PT
AU
HG
HG
HG
HG
HG

KEV

588.57
205,79
484.56
158.37
208.20
77.35
98.90
411.79
77.33
279.19
279.01
133.88
191.36

QUANT/SEC

1.3X3C9
9.62318
9.235E8
7.51667
1.70617
5.999B6
2.5X2E4
6.962110
6.61818
1.475E8
4.266E7
2.022E7
1.78017

1*2!R
192lR
^ 92 IK
199AU
199AU
197PT
193PT
198AU
197H0
203H6
197AU
197HQ
197H0

T 1

74
74
74
3.1
3.1
18.3
4.0
2.7
2.7
47
7.8
23.8
2.7

11

D
0
D
0
D
H
D
0
0
0
1
H
0

I

TH
TH
TH
TH
TH
TH
TH
U
U
U
U
U
U

KiV

311'99
300.12
340.30
86.59
415.76'
398.62
75.28
59.54
208.00
164.61
332.36
64.83
267.54

QUANT/SEC

4.747E8
8.164E7
3.55417
2.326E7
1.99417
1,»66E7
1.34717
8.39112
5.43112
4.592E1
3.007E1
2.91461
1.783E1

233PA
233PA
233PA
233PA
233PA
233PA
233pA
237U
237U
237U
237U
237U
237U

T 1

27
I7
27
2?
27
27
27
4.7
4.7
4.7
4.7
4.7
4.7

/I

0
0
0
0
0
0
0
0
D
0
D
D
0
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EG(IC) EO(1G) EG(IG) EG(IG) E Q ( J G ) B G ( I G )

Dy
XE
GD
CE
GD
U
y B
u
TA
TA
SM
GD
U
OS
GD
TH
PT
HG
TE
oy
HO
XE
Dy
TU
TA
TH
TB
GE
PD
NO
yB
SE
SM
GD
PT
TA
ND
TA
SM
GD
ND
TA

ER
LU
TA
yB
ER
SE
EU
EU
RE
EU
BA
ER
OS
yB
HF
BA
HG
U
KR

54.2(5)
55.0<5>
57.2(9)
57.4(15)
38.0(19)
59.3(100)
63.1(38)
64.8(3)
63.7(7)
67.7(100)
69.7(19)
69.7(8)
72.1(41)
73.0(4)
74.6(34)
75.3(3)
77.3(8)
77.4(100)
80.2(3)
80.6(39)
80.6(100)
81 .0(100)
82.9(100)
84.3(100)
84.7(6)
86.6(9)
86.8(49)
88.0(17)
88.0(100)
91.1(100)
93.6(2)
96.7(6)
97.4(3)
97.4(100)
98.9(3)
99.1(2)
100.0(3)
100-1(34)
103.2(100)
103.2(72)
104.8(3)
107.9(3)
109.8(16)
111.6(32)
113.0(58)
113.7(5)
113.8(29)
116.7(4)
121.1 (29)
121 .8(31 )
121 .8(49)
122.7(21)
123.1(5)
123.8(66)
124,0(14)
129.4(100)
130.5(11)
133.0(50)
133.6(5)
133.9(3)
134.2(32)
136.0(8)

82.5(100)
81 .0(100)
97,4(100)
145.4(100)
97.4(100)
208,0(69)
396,3(100)
59,5(100)
67,7(100)
1121.3(83)
103.2(100)
97,4(100)
683.8(100)
129,4(100)
97.4(100)
312.0(100)
158.4(100)
279.2(22)
364.5(100)
82,3(100)
1379.4(13)
188.4(49)
80.6(39)

67,7(100)
312.0(100)
879.4(100)
239.1 (100)
342.1(17)
531 .0(47)
396.3(100)
264.7(100)
103.2(100)
363.6(91)
138.4(100)
67.7(100)
91 .1 (100)
67,7(100)
69.7(19)
97.4(100)
91 ,1 (100)
67.7(100)
396.3(100)
308.3(100)
208.4(100)
67,7(100)
396.3(100)
308.3(100)
264.7(100)
841.6(100)
841 .6(100)
137.2(100)
841.6(100)
496.3(100)
308 .3(100)
646.1(10)
396.3(100)
482.0(100)
496.3(100)
77.4(100)
685.8(100)
261.3(100)

80.6(99)
188.4(49)
363.6(91)
293.3(53)
363.6(91)
164.6(5)
282.»(47)
208.0(65)
1121 .3(85)
1221.4(66)
97.4(3)
363.6(91)
479.5(80)
646.1 (10)
363.6(91)
300.1<17)
208.2(23)
279.0(6)
637,0(9)
1379.4(9)
1581 .9(3)
243.4(26)
1379.4(9)

1121 .3(85)
300.1 (17)
298.6(91)
264.4(81)
245.4(3)
340.1 (22)
282.9(47)
136,0(100)
69.7(19)
103.2<72)
206.2(23)
1121.3(85)
531,0<47)
1121 .3(85)
97.4(3)
363.6(91)
331 .0(47)
1121 .3(89)
282,5(47)
299.9(49)

1121.3(85)
282.3(47)
299.9(49)
136.0(100)
963•*(62)
963.4(82)
159.0(40)
963.4(82)
816.1 (43)
293.9(45)
138.9(5)
282.5(47)
349.8(16)
123,8(66)
279.2(22)
479.5(80)
397.6(73)

SE
HF
HF
RE
OS
MO
ys
CE
TA
RE
TA
PT
SN
TE
CA
TA
GE
U
NO
ND
X8
TA
MO
XE
IN
HG
f g
GE
TB
ye
TA
SE
IR
U
PT
ys
LU
K«
GE
GE
TB
RU
8A
KR
8R
TA
TA
CE
XE
OE
BA
ND
XE
TA
EU
PD
TA
BA
GE
SN
CD

KR

136.0
136,2
136,9
137,2
138,9
140.5

(100)
(7)
(2)
(100)
(3>*
(100)

144,9(5)
145.4
152.4
153.0
156,4
158.4
156,6
159,0
159.4
161 ,3
162,0
164,6
167.7
17?,1
177,2
179.4
181 ,1
188,4
190.3
191,4
192,3
194,8
197.0
198,0
198,3
198,6
205.8

206.0
206.2
208,4
208.4
206.4

211 ,0
213.5
219,6
219.7
216,1

217.0
221 ,4
222,1
229,3
231 ,6
233.2
239,1
239,6
240.1
243,4
244.3
244,7
245.4
246.1
249,4
250.0
255,1
260,9
261 .3

(100)
(17)
(40)
(7)
(100)
(81)
(3)
(73)
(3)
(11)
(3)
(8)
(4)
(21)
(8)
(7)
(49)
(100)
(3)
(9 )
(3)
(17)
(33)
(4)
(2)
(4)
(65)
(23)
(2)
(100)
(6)
(46)
(43)
(13)
(22)
(45)
(19)
(3)
(18)
(9)
(3)
(3)
(100)
(5)
(4)
(26)
(3)
(6)

(3)
(9)
(6)
(25)
(3)
(4)

(100)

264.7
462.0
482.0
133.0
129.4
739.5
396.3
293.3
67.7(
137.2
67.7(
208.2
391 .7
364.9
1297.
67,7(
239.1
59,5(

(100)
(100)
(100)
(40)
(100)
(14)
(100)
(33)
100>
(100)
100)
(23)
(100)
(100)
1<100)
100)
(100)
100)

91 . 1 (100)
91 .1 (
396.3
67.7(
140.3
81 .0(
5S8.4
77.4(
1099.
239.1
879.4
396.3
67.7(
264.7

316,9
59.5(
158.4
396.3
113,0
261 ,3
239.1
239.1

879.4
497.1
496,3
261 .3
776.5
67.7(
67,7(
145.4

100)
(100)
100)
(100)
100)
(29)
100)
2(100)
(100)
(100)
(100)
100)
(100)
(100)
100)
(100)
(100)
(98)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
100)
100>
(100)

81 .0(100)
264.4
496.3
91 .1 (
81 ,0(
67.7(
841 .6

88.0(
67.7(

496.3
239.1
391 .7

336.2
397.6

(•1)
(100)
100)
100)
100)
(100)
100)
100)
(100)
(100)
(100)
(100)
(79)

279.5(43)
133.0(50)
133.0(30)
122.7(21)
646.1(10)
181 ,1(7)
282.5(47)
57.4(15)
1121.3(83)
122.7(21)
1121.3(85)
77,3(8)
427.9(4)
637.0(9)
807.9(9)
1121 .3(85)
264.4(61)
208.0(65)
531 ,0(47)
531 .0(47)
282,5(47)
1121.3(83)
739.5(14)
243,4(26)
725.2(28)
279.2(22)
1291 . 6(76)
264.4(81)
298.6(91)
282.5(47)
1121.3(85)
136,0(100)
468.1(58)
164,6(9)
77.3(8)
282.9(47)

397.6(79)
264.4(81)
264.4(81)
298.6(91)
318.9(14)
123.8(66)
397.6(79)
594,3(85)
1121 .3(83)
1121 .3(85)
293.3(33)
168.4(49)
211 .0(46)
123.6(66)
531 .0(47)
188.4(49)
1111.3(65)
963.4(82)
342.1(17)
1121 ,3(85)
123.8(66)
264.4(81>
158.6(81)
336.2(98)
606.1 (64)
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E G ( I Q ) IEG<IG) E G ( I G ) E O ( I G ) E G ( I G ) E G ( I G )

TA
GE
SE
U
BA
ND
ND
BA
HG
HG
SE
GE
ye
TE
ND
CE
ER
IR
TB
KR
TH
SE
RU
RH
KR
/B
Eft
IR
TB
TH
IR
RU
RH
NO
CR
RU
IR
LA
U
CD
CD
ND
TH
PO
HF
EU
EU
ND
HF
CE
TA
GD
TE
GE
Oy
BA
KR
SN
TB
ye
KR
ND

264.1(9)
264.4(81)
264.7(100)
267.5(2)
268.2(12)
275.2(7)
275.4(3)
276.1(3>
279.0(6)
279.2(22)
279.5(43)
281.6(3)
282.5(47)
284.3(7)
265,9(10)
293.3(53)
293.9(45)
296.0(35)
298.6(91)
299.5(12)
300.1(17)
303.9(2)
306.1(4>

306.1iZ7)
306.3(20)
307.7(9)
308.3(100)
306.4(36)
309.6(3)
312.0(100)
316.3(100)
318.9(14)
318.9(100)
319,4(7)
320.1(100)
324.5(3)
328.4(6)
328.6(22)
332.4(4)
336.2(100)
336.2(96)
340.1(22)
340.5(12)
342.1(17)
343.4(10)
344.3(29)
344.3(17)
344.9(2)
345.8(16)
350.6(4)
354.0(4)
363.6(91)
364.5(100)
367.4(21)
371.7(4)
373.2(30)
389.0(12)
391 .7(100)
392.5(5)
396.3(100)
397.6(75)
398.2(3)

67.7(100)
239.1(100)
136.0(100)
59.3(100)
496.3(100)
91 .1 (100)
91.1(100)
496.3(100)
77.4(100)
77,4(100)
264.7(100)
239.1(100)
396.3(100)
364.S(100>
91 .1 (100)
143.4(100)
306.3(100)
316.5(100)
879.4(100)
261.3(100)
312.0(100)
264.7(100)
497.1(100)
318.9(100)
261 .3(100)
396.3 (100>
295.9(45)
316.5(100)
879.4(100)
300.1(17)
466.1(58)
497.1(100)
306.1(27)
91,1(100)

497.1(100)
316.5(100)
1996.5(100)
59.5(100)
336.2(98)
336.2(100)
91.1(10 0)
312.0(100)
86.0(100)
482.0(100)
841.6(100)
841.6(100)
91.1(100)
482,0(100)
145.4(100)
67.7(100)
97.4(100)
637.0(9)
239.1(100)
81.5(100)
496.3(100>
261.3(100)
1»8.6(8D
679.4(100)
282.5(47)
2 61.3(100)
91 . 1 ( 1 o 0 >

1121.3(85)
211 .0(46)
279.5(43)
206.0(63)
123.8(66)
331 .0(47)
531 .0(47)
123.8(66)
279.2(22)
279.0(6)
136.0(100)
264,4(81)
63.1(38)
637.0(9)
531 .0(47)
57.4(15)
111 .6(32)
466.1 (58)
966.2(85)
397.6(75)
340.5(12)
136.0(100)
213.7(22)

397.6(73)
282,5(47)
111.6(32)
468.1(58)
298,6(91)
340.5(12)
308.4(36)
215.7(22)

531 .0(47)

215.7(22)
468.1(58)
487.0(46)
208.0(65)
527.9(54)
517,9(54)
531 .0(47)
300.1(17)
245.4(3)
133.0(10)
963.4(62)
963.4(62)
331.0(47)
133.0(50)
293.3(53)
1121.3(85)
103.2(72)
284.3(7)
264.4(81)
80.6(39)
123.8(66)
397.6(75)
427.9(4)
296.6(91)
63.1(38)
606.1(64)
531.0(47)

TH
SE
BA
EU
AU
TH
GE
oy
SN
LA
ZN
ND
EU
ND
AG
XE
OS
IR
R6
w
HF
IR
BA
LA
CA
CE
CD
BA
RU
W
SR
GE
KR
CD
ND
W
BR
GE
IN
AS
CS
AS
SB
CS
BA
IR
SN
GA
SB
IR
CS
KR
RU
IR
W
BR
BA
AG
W
GA
GE
RE

396.6(3)
400,7(20)
404,0(3)
411,1 (2)
411 ,8(100)
415,8(4)
416,3(33)
426,0(4)
427.9(4)
432,5(3)
438,6(20)
439.9(4)
444,0(3)
445.6(4)
446.8(4)
453,8(4)
460.5(5)
468.1 (58)
478.0(3)
479,5(80)
482.0(100)
484,6(4)
486,5(4)
487.0(46)
489.2(9)
49o,4(2)
492.4(16)
496.3(100)
497,1(100)
511.8(2)
514,0(100)
520.8(27)
525.3(3)
527.9(54)
531.0(47)
351 .5(19)
554,3(85)
558,0(24)
558,4(29)
559,1(100)
563.2(9)
563,2(3)
566,2(100)
569,3(16)
581.0(3)
588,6(5)
600.6(2)
600.9(6)
602.7(9)
604,4(10)
604,7(100)
606,1(64)
610,3(6)
612,5(6)
618,4(23)
619,1 (52)
620,0(4)
620.3(3)
625.5(4)
630.0(26)
631 .8(10)
633.0(3)

312,0(100)
264.7(100)
496.3(100)
841 .6(100)

312.0(100)
239,1(100)
82.5(1OO>
391 .7(100)
1596.5(100)
1115.5(100)
91 .1 (100>
841 .6(100)
91.1(100)
657.7(100)
81 .0(100)
129.4(100)
316.5(100)
137.2(100)
685.6(100)
133.0(30)
316.3(100)
496.3(100)
1596.5(100)
1297.1(100)
145.4(100)
336.2(100)
123.8(66)
215.7(22)
685.8(100)

239.1 (100)
261 .3(100)
336.2(100)
91 . 1 (100)
685.8(100)
776.5(100)
239,1 (100)
190.3(100)
657.0(14)
604.7(100)
559.1(100)
602.7(9)
604.7(100)
496.3(100)
316.5(100)
391.7(100)
634,0(100)
364.2(100)
316.5(100)
795.8(88)
261.3(100)
497.1(100)
316.5(100)
685,8(100)
776.3(100)
496.3(100)
657.7(100)
6»5.8(100)
834.0(100)
239.1(100)
137.2<1OO>

300.
136.
123.
963.

300.
264.
8o.6
158.
487.

531.
963.
331.
884.
188,
646.
308.
155.
72.1
345.
468.
123,
815.
159.
293.
336.
216.
316.
479.

264.
397.
336.
340.
479.
619.
264,
723.
121«
793.
657.
692.
795,
123.
468,
158.
2201
692.
468,
569.
397.
215.
468,
479.
554,
123.
684,
479
2201
264,
155,

1 (17)
0(100)
6(66)
4(82)

1(17)
4(81 )
(59)
6(81 )
0(48)

0(47)
4(82)
0(47)
7(77)
4(49)
1 (10)
4(36)
0(40)
(41 )
8(16)
1 (58)
6(66)
8(25)
4(73)
3(53>
2(96)
1 (45)
9(14)
5(60)

4(81)
6(75)
2(98)
1 (22)
5(80)
1(5?)
4(81 )
2(26)
'.0(9)
8(88)
0(14)
6(5)
,6(86)
8(66)
,1(58)
6(81)
! .7(27)
,6(5)
,1(56)
3(16)
6(75)
7(22)
,1(58)
5(80)
.3(85)
8(66)
.7(77)
.3(80)
I .7(27)
.4(81)

> 0 < 4 0 >
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EG(10) EG(IG)

GE
7E
OS
AS
AG
ZR
CE
AG
W
ND
AG
SB
BR
NB
AG
GE
ND
CE
TF
EU
ZR
IN
MO
ZR
AG
LA
Z«
AG
TB
ZR
NB
U
TE
BR
MO
EU
GA
CS
CS
CA
GA
GE
LA
AG
BR
KR
GA
EU
MN
EU
LA
NB
TB
AG
SC
GA
LA
LA
AG
TB
EU
EU

634
637
646
657
657
657
664
677
685
685
687

698
702
706
714
717
722
722
723
724
725
739
743
744
751
756
763
765
765
765
772

773
776
777
778
786
795
801
807
810
810
815
818
827
832
834
841
846
867
867
871
879
884
889
894
919
925
937
962
963
964

.4(3)

.0(9)

.1(10)

.0(14)

.7(100)

.9(22)

.5(7)

.6(11)

.8(100)

.9(3)

.0(7)

.6(5)

.3(34)

.6(27)

.7(18)

.3(11)

.6(4)

.0(6)

.9(2)

.3(2)

.2(81)

.2(28)

.5(14)

.4(19)

.3(5)

.8(5)

.7(100)

.9(24)

.3(7)

.8(16)

.8(100)

.'(15)

.7(3)

.5(100)

.9(5)

.9(14)

.4(3)

.8(88)

.9(9)

.9(9)

.2(2)

.4(3)

.8(25)

.0(8)

.8(29)

.0(10)

.0(100)

.6(100)

.8(100)

.4(5)

.»(*)

.1(27)

.4(100)

.7(77)

.2(100)

.2(10)

.6(3)

.2i7)

.5(36)

.3(33)

.4(82)

.1(16)

239

364
129
559

884
756
145
657
479
91 .1 (
657.7
S64.2
776.5
765.8
657.7
239,1
91 .1 (
145.4
364
841
756
190
140
756
657
1596.
724.2
657
879
7 56
702
68$
364
554
140
841
834
604
604
1297.
834.0
239.1
1596.
637.7
776.5
261 .3
2201 .
963.4
1810.
841 .6
1596.
765.8
298.6
657.7
1120.
834.0
1596.
1596.
657.7
879.4
841 .6
841 .6

(100)
(100)
(100)
(100)

(100)
(100)
(100)
(80)
100)
(100)
(100)
(100)
(100>
(100)
(100)
100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
5(100)
<«1)
(100)
(100)
(100)
(27)
(100)
(100)
(83)
(100)
(100)
(100)
(100)
(100)
1 (100)
(100)
(100)
5(100)
(100)
(100)
(100)
7(27)
(82)
7(27)
(100)
5(100)
(100)
(91)
(100)
5(100)
(100)
5(100)
5(100)
(100)
(100)
(100)
(100)

EG(IG)

264.4(81)
284.3(7)
138.9(9)
1216.0(9)
937.5(36)
724.2(81)
293.3(53)
884.7(77)
72.1(41)
531.0(47)

7(77)
7(9)
3(83)
1 (27)
7(77)
4(81)
0(47)
3(53)
0(9)
4(82)
9(22)
4(29)
KT)
2(81)
7(77)
0(48)

EG(IG)

884
602
554
871
884
264
531
293
637
963
657
558

181
724
884
487
657
884
298
724
871
479
637
619
739
963

7(77)
6(91)
2(81)
1 (27)
5(80)
0(9)
1 (52)
5(14)
4(82)

2201.7(27)
569.3(16)
795.8(88)
159.4(73)
2201.7(27)
264.4(81)

0(48)
7(77)
3(85)
6(75)

487
884
554
397
630.0(26)

487
702
966
937

2113.0(14)
963.4(82)

0(48)
6(27)
2(85)
5(36)

2201.7(27)
487.0(48)

0(48)
7(77)
6(91)
8(49)

4.(82)

487.
884,
298,
121.
963.

TB
IU
TA
TB
EU
BR
BA
GA
SN
RB
GE

eu
FE
EU
TB
KR
ZN
SC
TA
CO
TB
TA
GE
TB
AS
AS
TA
AS
TA
TA
TB
EU
TA
FE
CA
TB
EU
BR
KR
CO
CU
CS
GE
NA
oy
HO
AG
eu
EU
GA
BR
AG
AG
K
PR
HO
LA
GA
SB
y
MN
GA

966,2
970,4
1001 .
1002.
1004.
1044.
1047.
1050.
1067.
1076.
1085.
1085.
1099.

1112.
1115.
1115.
1115,
1120.
1121 .
1173 .
1177.
11«9,
1193.
1199.
1212.
1216.
1221 .
1228,
1231 .
1257.
1271 .
1274.
1289.

12*1 .
1297.
1312,
1314.
1317.
1332.
1332.
1345.
1365.
1368.

1368.
1379.
13^9.
1384.
1389,
1408.
1464.
1474.
1475.
1505.
1524.
1575.
1581 .
1596.
1596.
1691 .
1760.
1810.
1861 .

(85)
(4)
7(5)
9(3)
8(2)
0(33)
6(3)
7(7)
1 (3)
6(100)
2(9)
9(11)
2(100)
1 (15)
1 (5)
1 (3)
5(100)
5(100)
3(85)
2(100)
9(52)
0(40)
3(4)
9(8)
7(4)
0(9)
4(66)
5(3)
0(28)
5(4)
9(25)
4(4)
2(3)
6(78)
1(100)
1 (10)
7(7)
5(32)
1(3)
3(100)
8(100)
1(3)
4(5)
5(100)
4(9)
4(15)
3(26)
0<3)
0(23)
0(4)
8(20)
8(4)
0(14)
7(100)
6(100)
9(3)
5(100)
7(4)
0(5)
7(100)
7(27)
1 (5)

EG(IC)

879.4(100)
841 .6(100)
67.7(100)
879,4(100)

6(100)
5(100)
3(100)
0(100)
7(100)

EO(IG)

841
776
496
834
391

239.1(100)
841.6(100)
1291.6(78)
841 .6(100)
879.4(100)
261.3(100)
438,6(20)
889.2(100)
67.7(100)
1332,5(100)
879.4(100)
67.7(100)
239.1(100)
879,4(100)
559.1(100)
559,1 (100)
67.7(100)
559.1(100)
67,7(100)
67,7(100)
879.4(100)
841 .6(100)
67.7(100)
1099,2(100)
159.4(73)
879,4(100)
841.6(100)
776.3(100)
261.3(100)
1173.2(100)

604.7
239.1
2754.
82.5(
80.6(
637.7
841
841
834
776
657
657.7

(100)
(100)
0(100)
100)
100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)

298,
963.
1121
298.
963.
554.
123,
2201
158.

264
963
192
963
298

6(91 )
4(82)
.3(89)
6(91 )
4(82)
3(85)
8(66)
.7(27)
6(81)

4(81)
,4(82)
,3(5)
,4(82)
,6(91)

397.6(75)

1221 .4(66)

298.
1121
264.
298.
657.
657.
1121
657.
1121
1121
298,
963.
1121
192.
807.
298.
963.
5S4.
397.

6(91)
.3(85)
4(81 )
6(91)
0(14)
0(14)
.3(89)
0(14)
.3(85)
,3(8S)
6(91)
4(82)
.3(89)
3(5)
9(9)
6(91 )
4(82)
3(«3)
6(75)

795,8(88)
264.4(81)

80-6(
1581 ,
884.7
963.4
963.4
2201 .
554,3
884.7
884.7

59)
9(3)
(77)
(82)
(82)
7(27)
(85)
(77)
(77)

80.6(100> 1379,4(13)
487.0(48) 813.8(25)
834.0(100) 2201.7(2?)
564.2(100) 602<7(9)

846.8(100)
834.0(100)

2113.0(14)
2201.7(27)



- 13 -

Z E G ( I G ) E O ( I G ) E G ( I G ) Z E G ( I G ) E Q ( I G ) C G ( I G )

MN 2 1 1 3 . 0 ( 1 4 ) 8 4 6 . 6 ( 1 0 0 ) 1 8 1 0 . 7 ( 2 7 ) QA 2 5 0 7 . 8 ( 1 3 ) 8 3 4 . 0 ( 1 0 0 ) 2 2 0 1 . 7 ( 2 7 )

GA 2 2 0 1 . ' ( 2 7 ) » 3 4 . 0 < 1 0 0 > 6 3 0 . 0 < 2 6 ) LA 2 5 2 1 . 7 < O 1 S 9 6 . S ( 1 O O > 4 8 7 . 0 ( 4 8 )
GA 2 4 9 1 . 0 ( 8 ) 8 3 4 . 0 ( 1 0 0 ) 2 2 0 1 . 7 ( 2 7 ) NA 2 7 5 4 . 0 ( 1 0 0 ) 1 3 6 8 . 5 ( 1 0 0 )



Table 3

N I T R O G E N
1 3 2 «

1 0 N / S M S E C 1 . 0 H G

- 1 S N 0 . 3 7 X 8 . 4 E - S ( 8 ) B 1 6 N ( 7 . 1 8 ) 1 6 0 6 1 2 9 . 4 K E V 6 9

pages 14-88: read H/CM2 SEC

I N T E N S I T y QUANT/SEC

TIMC SEC



- 15 -

13 2
10 N / S M S E C 1.0

1 . 1 8 0 0 . 2 X 1 . 6 E - * < 1 ) 8 1 9 0 < 2 7 S ) 1 9 F 1 9 7 . 0 0 K 6 V 9 0 . 3 4

I N T E N S I T y Q U A N T / S E C



- 16 -

13 2
FLUORINE 10 N/SM SEC 1.0 MG

- 19F 100. X 0.009*< 3> B |QP ( 11.0 S) 20NE 1633.6 KEV 100

INTENSITy QUANT/SEC

TIME SEC



- 17 -

13 2
NEON 10 N/SM |EC 1.0 MG

1 - 22NE 9.22 X 0.04S( *> 8 23N|< 37 S) 23N* 439.80 KCV 33.0

INTENSITX QUANT/SCC



18 -

SODIUM
13 2

10 N/SM SEC 1 , 0 M<5

1 - 23NA 1 0 0 . X 0 . S 3 C K * > B 1 5 . 0 H) 24M6 1 3 * 8 . 1 100

INTENSITY QUANT/SEC

TIME SEC



MAGNESIUM
13

10 N/SM SEC 1.0 MG

1 -
2 -
3 -

2*M6
27*0

11 .01 % 0.038*< 8)
0,07< 2) 28M0(

(8AK

9.5
20.9
2.24

M>
M>
M>

27AL
28AL
288!

843.74
30.64
1778.8

KEV 72
KEV **
KEV 100

INTENSITY QUANT/SEC

T I M 6 S E C



. 20 -

15 2
AkUMINXUH 10 N/3M IEC 1.0 MQ

1 - 27AI 100. X O.231( 3) » 28Al< 2.24 M) 28SI 1?78.« KiV 100

TIHI tfC



1S 2
SILICON 10 N/SM SEC 1.0 MO

1 - 30SI 3.1 X 0.10r< 2) B 31S1< 2.6 H) S1P 11*6.1 K«V 0.070
92P < 1A.3 0) NO GAMMAS

INTENSITY 0UANT/9EC

TIME SEC



- 22 -

SULPHUR
13 2

10 N/SM SEC 1.0 MG

1 -
3*S 4.21 X 0.227( 9) B SSS (
36S 0.02 X 0.15( 3) B 37S (

8f 0)
5.0 M> 37CL

NO GAMMAS
3103.3 KEV

INTENSITY QUANT/SEC



CHLORINK
13 2

10 N/SM SEC 1 .0

1 - 3 7CL 24.23 X
2 - ' :< • . . • • • •

0.047(10) B
> B

38CL( 0.72 S> 3 8CW
38CK 3' M) 3BAK

100

INTENSITy QUANT/SEC

TIME SEC



24 -

13 2
ARGON 10 N/SM IEC 1.0

3*AR 0.337 X ».2( 5) B 37AR< 35 0) NO GAMMA*
. *OAR 99.6 X 0.66( 1) 6 41AR< 1.83 H) kW 1293.* KEV 99

INTENSITy OUANT/SEC

TIM| SEC



POTASSIUM
IS 2

10 N/SM SfC 1.0 MO

1 . 39K f9.258 X
2 - *1K 6.73 X

2,1< 2> B
1 .*6< 3> B

«»0K (12SE7 y) fcQAR
42K ( 12. <• H) 42CA

U60.T KIV
1524.T KEV

10. 7



26 -

13

1 -
2 -
3 -

4 -
5 -

44CA
46CA0
4SCA

2.09
.0035
0.187

X
X
X

CALCIUM

0
0
1

,88<
.74<
.09(1

9)
7)
4)

1
B
B

4SCA(
47CA<
49CA<
49SC<
47$C<
49$C<

1*3
4.5
8.7
6.0
3.4
57

0)
0)
M)
S)
P)
M)

10

4JSC
47SC
49SC

47TI
49TI

N/SM SEC

12.9
1297.1
3084.4

KIV
KfV
K6V

NO GAMMAS
199.38
1761.9

KIV
KfV

1.0 MO

3.1-6
79
9t

68
0.09

INTENSITY QUANT/SEC
- 3 - 2 - 1 0 1 2 3 4 1

10 10 10 10 10 10 10 10 10
ft**************************************************************** StC
* 2 . . . . J . . *
* 2 . . . . 3 . *
* 2 . . . . 3 , . *

1 * . 2 . . . 3 . •
10 * 5 . . . .2 . 3 *

* 9 . 2 . . . . . S . •
* f t . . . • . 3 . *
* . 9 1 . . . . S . •

2 • 9. 2 . . . 3 • M I N
10 * 92 3. . . •

* . . # . « . • . J •
* • . 2 9 . • • . 3 *
* . . 2 9 . . , 3 •

3 * 4 . . . 2 9 . . . . 3 *
10 * . . 4 2 . . 9 3 *

* .4 . , 2 . 9 . . . 3 *
» . 4 . . 2 . 5 . . . 3 *
* . 4 . . 2 9 . . 3 . * H O U R

4 * . . 4 . .2 9 . 3 . *
10 * 4 9.3 *

* . . 3 . 4 . 9 2 . . . *
* . . . 4 9 . 2 . . . *
* . . 9. 4 . 2 . . *

9 * . 9 . , . 4 . 2 . . *
10 * 4 . . .t • OAy

* . . . , 4 2 . . *
* • . • » . 4 1 . . • •

* . a . • . 4 C i . •

6 *1 . . . . . 4 . . *
10 * 1 • . 2.4 •

* 1 . . , . . 2 4 . . •
* 1 . . . .2 6 . . • MONTH

* 1. . . i f * . . . *
r * 1 . , t * . . . . •

10 « . . . .1. 2 . 4 *
* . 1 . . . . . *
# . 1 . . . • . . •
* .1 . . , . . . •

8 * • • • i • • • • •

10

TIMI 8IC



« 27 -

SCANDIUM
13 2

10 N/8M SIC 1,0 MO

1 -
2 -
3 -

4SSC 100. X

46SC
17.4<11>

t( 1)

18.7

47SC( 3.4

S)
0)
0)

4*SC
4*T!
47T I

1
1
1

42.
120
M.

S3
.1
38

Kf V
KIV
KlV

«t
100
68

10

10

2 •
10 *

*
*
*

3 *
10 •

*
*
*

4 *
10 •

*
*

9 *
10 *

*
* •

10 •
*
*
*

T •
10 •

«
*
*

8 •
10

10 10

2 .
2.

10 10 10 10 10

1.

. 1

I.
.1

. 1
12.
.1

2.
.2

3 .
2.
.2

.3

2.
I

QUANT/SIC
9

10
SIC

3.

MIN

HOUR

DAy

MONTH

2.

2*
.2*
2*

2 •
*
*

TIHI SEC



TITANIUM
13 f

10 N/SM SEC 1.0 M6

1 - SOTJ S.2 X 0.179( 3> B J 1 T K • •• M) 91V 320.01 KEV 93

INTENSITY QUANT/SEC

TIME SIC



19

VANADIUM
IS t

10 N/IM iec 1,0 HO

1 . S1V 99.7S % 4.9( D B SZV ( 3.7 M) 32CR 1434.1 KEV 100

INTENSITy QUANT/SIC

TIME SEC



CHROMIUM
13 2

10 N/SM SIC 1.0 MG

1 - 9OC« 4.39 X 15.9( I) 8 51CR( 28 D) 91V 310.OS KfV 9.8
2 - »<>Cft 2.36 X 0.36( O i 5 5 C M 3.5 M) 55MN 1328.0 XIV 0.037

XNTENSITy QUANT/SEC

TIME SEC



MANOANESI
13 2

10 N/SM SEC 1.0

1 . J5MN 100. X 13.9 ( 2) B 56MN< 2.6 N) S*Ff 64*.71 KtV

INTENSITX QUANT/SIC

• A * * * * * * * * * * * * * * * * * * * * *



IRON
19 2

10 N/SM fCC 1,0

94FE 5.8 X
0.28 X

2.25(18)
1,2«( 9) 49 0) 99C0

NO GAMMAS
1099.2 KEV 9*

XNTENSITX QUANT/SEC

TIM! SEC



33 -

COBALT
13

10 N/SM SEC 1.0

1 -
2 -
3 -

59C0

60CO

100. X 20
16
2

.*<

.8(

.0(

8)
8)
2)

B
B
B

60CO(
60CO(
61C0<

1

1

0.5
J.3
.65

M)
y >
H)

60CO
60NI
61NI

58.603
1332.S
6T.41I

KEV

KiV

2.02
100
86

XNTENSITy QUANT/SEC

TIME SEC



- 34 -

NICKEL
13 2

10 N/3M SEC 1.0

1 - 64NI
65NI

2 -

0.91 % 1 .»2< 3> e
22.4(20) B

65NI( 2.9 H) 65CU
66NI( 2.27 0)
*6CU< 9.1 M) 66ZN

.8 KEV 23.9
NO GAMMAS
1039.t KEV «

INTENSITY QUANT/SEC



39 -

COPPER
13 2

10 N/SM SEC 1,0 MQ

1 -
2 -
3 -

63CU
65CU
66CU

69.
30.

1
8
7
9

X
X

4.
2.
1

90<
17<
39(

2)
3)

10)

B
B
8

64CU<
66CU<
67CU<

12
S
2

.7

.1

.*

M>

0)

64N!
66ZN
67ZN

1
1
1

349
039
84.

.8

.2
98

KEY
8
48.7

INTENSITY OUANT/SEC



ZINC 10
13

N/SM SEC 1.0

1
2
3
4

s

64ZN
69ZN

48.6 X
1«.8 X

- 7QZN 0.6 X

0.76( Z> B
0.072< 4> 8

1.0< 1) B
0.0087( S> 8
0.083< 9) 8

65ZN< 244 0) 69CU
69ZN( 13.8 H) 69ZN
69ZN<
71ZN(

57 M>
3,9 H>

6*0*

71ZN( 2.49 M> 715*

1119.S KEV
438.«3 KtV
318.4 K6V

386.28 KEV
911.6 KEV

11
9S
0.0011
93
32.0

INTENSITY QUANT/fEC
- 1 0 1 2 3 4 J 4 7

10 10 10 10 10 10 10 10 10

* 4 1 . .2 9 . , . . . *
• 4 1 . . 2 9 . . . . *
• 4 . 1 . 2 . 9 . . . . *

1 * 3 4. 1 , 2 . 9 . . . . *
10 * . 3 . . 4 . 1 2 , 9 *

• 3 . 4 1 . .2 » . . . . •
* 3 . 4 1 . . 2 9 . . . . •
* 3 4 . 1 , 2 . 9 . , . t

2 • .3 4 . 1 . 2 . 9 . , . • M I N
10 * . , . . . 3 . . 4 . 1 2 . 3 *

* . 3 . 4 1 . .2 9 . . . *
* . 3 . 4 1 , 29 , . *
* . 3 . 4 .1 92 . . *

3 * . .3 4 . 1 . 9 2 . . , «
10 * 3 . , 4 , 1 9 . . . .2 *

* . . 3 9 4 1 . .2 . . *
* . 9 . 3 . 4 1 . . 2 . . *
* . . 3 . 4 . 1 . 2 . . • H O U R

4 * . . 3 . 4 , 1 . 2 , . *
10 * . 3 4 . . 1 2 *

* . 3 4 , 1 . 2 . •
* . 3 . 4 1. , 2 •
* . 3 . . 4 . .1 . 2 . *

3 * . 3 . . 4 . . 1 . 2 . #
10 * 3 4 1 , . .2 * OAX

* . 3 . 4 . , . 1 . 2 . *
* .34 . . . 12 . *
* 3 . . , . . 2 . 1 . *

6 * . . . , 2 . . 1 . *
10 • . . . .2 1 , . . . . *

* • • • • • • • l • *

* . . . . . . 1 . * MONTH

7 • » » • I t t t 1 *

10 * 1 . . *
* • * f ff • t # " •

* • • • t • f • ' ^

* . . . . . . 1 •
8 * , . . . . . . 1 *

10

TIME SEC



- 57 -

13 2

GALLIUM 10 N/SM SIC 1.0

1 . 6 9 6 A 6 0 . 1 X 1 . 6 « < 7 ) B 70GA< 2 1 . 1 N ) 7 0 G 8 1 0 3 9 . 1 KfiV 9 . * B
2 - 71GA 3 9 . t X 0 . 1 9 < ' ) B 720A<0,0<iO S) 72GA 1 0 3 . 2 3 KCV $0
3 - fc,$6<l*> B 720A( 14,1 H) 7201 834.03 K*V 96

Tine I E C



- 38 -

13

1 -
2 -
3 -
4 -
S -
6 -

70GE
7401

7606

20
36

7

.9

.9

.8

X
X

X

GEKHANIUM

3.43(20)
0.17< 3>
0.36< 8)
O.1O< D
0.06< D

8
8
8
8
8

noE<
798E<
79«B<
770EC
770E(
77AS<
77S8<

1

1

1
1
1

1

•

1
»
7

.8
48
38
S3
.3
62
.4

0)
8)
H)
9)
M)
0)
S)

10

798E
79AS
7?A$
77AS
77SE
77SE

N/SM SEC

NO GAMMAS
139.68
264.4
215.9

244.44
239.1
142.0

KEV
KSV
KEV
KEV
KEV
KEV

1.0

38
11
20
31
1 .
92

M

.6

.3

.9

39

-2
10
A A A A 4
w W W » •
•

*

*

1 «

-1
10

t A A A A A
r W W w W %

•

•

•

10

* 6
2 •

10

10

*

3 *
*
*
*

*

10

*
S *

*

1
10 10

4
4 .

4.
4

INTENSXTX QUANT/SEC

10 10

.2 .9

10

3 .
.3.

10 10

6 . 9.
4,
.4

.3

. 3

. 3
2. 3
. .2. 3

6
.6

3.
.3

,93

. 23
4 . .3 2 .1

4 3 . 12 .
3 .4 1 . 2.
. . .4 2

1. 6 . 3
6 . 9 .

6 9
.6 .5

, 6. . . .3.

4 .
4
.4

2
2
2

6.
6

,24

4 .2
24 .
4 .

, 4 . ,
.2 6

6 .4

6 *
10 *

*

7 •
10 *

*
*

8 *
10 *****•••<

6.
.6

9 .

SEC

MIN

HOUR

MONTH

TIME SEC



ARIfNIC
13 2

10 N/SM |EC 1.0 HO

1 . 7}AS 100. X *.3( 1) B 76AS< 1.10 0) 76SI 559.10 «IV 44.7

INTfNSITy QUAMT/SEC



1 -

2 -
3 -
<t -

5 -
6 -
7 -
8 -
9 -

74SE
76SE
78SE
80SE

S2SE

0.9

9.
23.5
49.6

9.4

X
X
X
X

X

SELENIUM

51.8(1

22(
0.38(
0.08(
0.53(

0.039<
0.0052<

12)
1 )

2)
1 >
4)
3)
4)

B
B
B
8
S
B
B

79$E<

77SE(
79SE(
81SE(
81SE<
83$E(
83SE(
83BR(
83KR(

120
17.4
3.9
5?

18.5
1.1'
22. 5
2.39
1 .85

0)
S)
M)
M>
H)
M)
M)
H)
H>

13
10

75AS
77SE
79SE
81SE
81BR
838K
83BR
83K*
83KR

2
N/SM SEC

264.66
162.0
95.79

103.00
275.90
1030.9
356.66
529.5
9.40

KEV
KEV
KEV
KEV
KEV
KEV
KEV
KEV
KEV

1 .0 M

59

52
9,5
12.6

0 • *7
20.9
69
1.30
5.4

INTENSITY QUANT/SEC

10

10
* i

*1
*
*

1 *
*

10

10

10
r * 1

7

10
r * * i

45

10 10 10 10 10 10
SEC

6 . 3

4. 3
45 .6 3 .
4 5 . 6 3.
. .45 . . 6 . 3

.1

* 8
2 •

10 • .

45 6 . 3
45 6 .
. 45 6.

7 . 45 6

. .7. . .45 .*,

. t

. t

.2

*
• 9
*

3 *

* 6

. 8 . 1 7 456 3

. 8 . 1 . 7 645 . 3
9 . 8 . 1 . 726 . 4 5 . 3

2 9 8 1 6 7 , 5 .3
9 6 8 . . . 1 . . . 7 . . . 5 . 3 .

.1

4 * 3 .

10 • ,
*
• 7 .

5 • 5
10 * f,

* . 9

.9 8 .1 7
9 . 1 7
3 89. 17

8. 97 1

35 .
54 .

5 4.
5 4.

15
.7

48

8
8.5

5 8 , 4
. 9

9 . . .

9 . 1 4
9 .4 1

9 . 1

1

.1

6 •
10 •

7 *
10 *

*

.1

8 * .1

MXN

HOUR

OAX

MONTH

TIME SEC



41 -

BROMINE
13 2

10 N/SM SEC 1.0 MO

1 -
2 -
3 -
4 -

798R $0.69 X

81BR 49.31 X

2.4( 6) B
8.6( 4) B
2.4( 4) B

0.26< > B

80BR( 4.4 M) 80BR
80BR( 17.4 M> 80KR
82BR( 6.1 «) 82BR
82BR( 1.4? 0) 82KR

37.052 REV 39
616.20 KEV 6.6

46 KEV 0.238
776.49 KEY 84

2 . . 1 . . .4. . . • DAy10

10

10



42 -

13
10 N/5M SEC 1,0 H6

1 -
2 -
3 -
4 -
5 -
6 -
7 -

78KR

80KR

82KR
84KR

0.35

2.25

11.6
57.

X

X

X
X

0.17
6.0
4.5
6.9

14.0
0,0*0
0.042

<
<
<
<
(j

<

2>
9)
6)
8)
E9>
13)
4>

B
B
B
B
B
B
B

79KR
79KR
81 KR
81KR
83KR
85KR
85KR

<
<
(
1
1

(21
(
(
(

1

1

50
.46
3.0
0E3
.83
4.5
0.7

5>
0)
S)
y>
H)
H)
y)

79KR
79BR
81KR
81BR
83KR
85RB
85R8

130.01
261.26
190.00
275.99

9.40
151 .17

51?

KBV
KEV
KEV
KEV
KEV
KEV
KEV

27.0
12.7
6?
2.
5.4
75
0.43

INTENSITY QUANT/SEC
- 1 0 1 2 3 4 5 6 7

10 10 10 10 10 10 10 10 10

• 2 . 61 9 . . . 3 , *
* . 2 , . 6 1 5 . . 3 . •
• . 2 . 61 .5 . 3 . •

1 * 2 . 61 . 9 . 3. •
10 * 2 6. . .9 3 . . . *

* . 2 . 61 5 . . 3 *
• . . 2 . 6 9 . 3 •
• . . 2 . 6 .5 . 3. •

2 * . . 2 . , 1 6 . 5 . 3 . • MIN
10 * 2 1. 6 . . .5. .3 •

* . . 2 . 1 6 3 5 . . *
• . . . 2 3 . 6 5 . •
* . 3. . 2 1 . . 6 . 5 , *

3 * . . 1 . 2 . . 6 . 5 . *
10 1 I 6 . . 5 •

• . . . 2 . 6 9 . •
* . . . . 2 . .6 5. *
* . . . . 2 . 6 5 • HOUR

L * . . . . 2 . . 6 . 5 *

10 * 2 6. .5. . . *
* 7 . . . 2 . 6 .5 •
• 7 . , . .2 . 65. •
• 7 . , . . 2 . 56 . •

5 * 7. . , . 2 5. 6 *
10 * . . . .7 .5. . .2, .6 * OAy

• . 7 .5 . 62 . •
* 5 . 7 . . . 6 . 2 . . *
* . 7 . 6 , . . 2 . . *

6 * . 7 . . . . 2 . . •
10 * 7 2 . • *

• . . 7 2. . , . •
* . 7 . . . . • MONTH
• 2 . 7 , , . , . *

7 *4 . 7 . . • . . *
10 * .4 7 *

* 4 . . 7 . . . •
# 4 . . 7 . . . •
• 4 . 7 . . , . •

8 * .4 . , 7. . . . *

T I M J S E C



1 - 85R8 72.17 X
2 -
3 - 87RB 27.83 X
U - 88RB
5 -

RUBIDIUM

0.0S3C
0 .427C

0.12<
1 .0 <

1)
H>
3)
3 )

B
B
B
B

86R8(
86RB(
88RB(
89RB(
89S«<

1
1
1
1

8
7
9

02
.7
, 8
.2
SO

M)
0)
M>
M>
0)

13
10

86RB
86SR
88SR
89SR
89y

2
N/SM SEC

556.07
1076.6
1836.0
1031 .9

909,1

KEV
KEV
KEV
KEV
KEV

1 .0

98
8 .
21
38
0 .

MG

8
. 4

0093

INTENSITX QUANT/SEC



1 -
2 -
3 -
4 -
5 -

84SR

86SR
88SR

0

9
82

.36

.86

.58

X

X
X

STRONT

0.60(
0.35(
0.84(

0.0580(

IUM

6)
7)
6)
4)

B
B
B
B

65SRC
85SR<
87SR(
89SR(
ft A W /f n Jr €

1 .

2

2

13
65
.8
SO
.7

H)
0)
H>
0}
0)

10

85SR
8SRB
87SR
89y
90ZR

N/SM

231.
513.
386.
909

1760

sec

67
99
40
.1
.7

KEV
KEV
Key
KCV

1.0

94
98
82
0.

o.
0093
016

INTENSITY QUANT/SEC
- 1 0 1 2 3 4 5 6 7

10 10 10 10 10 10 10 10 10

* . . 1 . 3 . . . . *
* . . 1 . 3 . . . . *
* . . 1 . 3 . . . . *

1 * . . . 1 3 . . . •
10 * 1 . . . 3 *

•2 . . . 1 . 3 . . . *
* 2 . . . 1 . 3 . . . •
* 2 . . . 1. 3. . . *

2 * 2 . . . .1 3 . . * MJN
10 * . . . 2 1 . . . 3 •

* .2 . . . 1 . 3 . . *
* . 2 . . . 1 . 3 . . *
* . 2 . . . 1 . 3. . •

3 * . 2 . . . 1 3 . •
10 * 2 1 . . . 3 *

* . . 2 . . . 1 , 3 . •
* . . 2 . . . 1 . 3 . *
* . . 2 , . . 1 . 3 . * HOUR

4 * 4 . . 2 . . 1 . 3, •
10 * .4 2 1, . . . . 3 . . . *

* 4 . . . 2 , . 1 , 3 «
* 4. . 2 , 1 , 3 *
* 4 . . 2 1 . 3 . *

5 * . 4 . . 1 .2 . . 3 , *
10 * . . . . .4.1 2 3 • OAy

* 4 . 23 . . *
* 4 . 3. 2 . . , *
*3 . 4 2 •

6 * . .4 . .2 , *
10 * 4 2 *

* . 4 . 2 , •
* . . 4 . . . 2 , . • MONTH
* . 4 . . 2 . . *

7 * . . 4 . . . 2 . . *
10 * . , 4 ,2, •

* . 4 . . 2 . . *
* . . 4 , 2 . *
* 4 . . , .2 . . •

8 * 4 . . . . 2 . . . *

TIME SEC



13 2
10 N/SM SEC 1.0 MG

100, X
2 -

0.0010C 2)
1 .279<20> 90/

3.2
1.7

H) 202.51
1760.7

KEV 97
0.016

INTENSXTy OUANT/SEC

TIME SEC



46 -

ZIRCONIUM
13 2

10 N/SM SEC 1,0 H(

1 - 94ZR 17.26 X 0.0499(24) B 99ZR( 64 0) 99NB 796,74 KEV 55
2 - 96ZR 2.76 X 0.0229(10) B 97ZR( 16.9 H) 97NB 507.63 KEV 5.1
3 - 93NB( 13.6 y> 93NB 30.4 KEV S.3E-4
A - 93NB< 3.6 0) 93NB 234.70 KEV 26.1
5 - 99NB( 39 0) 93M0 769.83 KEV 100
6 - 97NB( 1.0 H) 97NB 743.36 KEV 98
7 - 97NB( 1.20 H) 97M0 637.92 KEV 98

INTENSITX OUANT/SEC
- 2 - 1 0 1 2 3 4 3 6

10 10 10 10 10 10 10 10 10

* 2 1 . . . . , . *
* 6 2 1 . . . . . . . •
* 621 . . . . . . . *

1 * 261 . . . . , . *
10 * . . . .2.6 •

* . 2 1 6 . . . . . . *
* 2 1 .6 . . . . . •
*7 . 21. 6 . . . . •

2 * 7 . 2.1 6. . • . . * MIN
10 * . . . . 7 . . .2.1. . .6 •

* . T . 2 1 . 6 . . . . *
* . . 7 2 1 . 6. , , . *
* . . 721. 6 . . . •

3 * . . 2.7 .6 . . . *
10 * 2.17 . . .6. *

• 3 . . . 2 1 7 . 6 . . . •
* 9 . . . 2 1 . 7 6 . . . •
* .9 . . 2 1 . 7 6 . . * HOUR

4 * . 5 . . 2.1 76 . . •
10 *4 9 2 .1. . . 76 *

* 4 . . 1 . , 2 1 . 7 . , *
* 4 . 9 . . 2 1 . 7 . . •
* 4 .3 . 2 1. 67. . «

9 • . 4 . . 9 . 2 .1 7. . •
10 * 4 .9. . .2. . .1. .67 * DA/

* . . 4 , . 9 2 . 1 7 . . *
* . . 4. . 2 9 . 6 7 . . *
* . . . 4 2 .97 1. . *

6 * . . . 2 4 . 67 . 5 .1 . •
10 * 2 *7 4 9. 1 . . . , . . *

* 2 . 67 . . 4 . . 31 *
* . . . .4 . 91 * MONTH
* . . . . 4 . . 1 9 . •

7 * . . . . 4 . . 1 5 •
10 • 4 1 . 9 . . *

* . . . . 4 . , 1 . 9 *
* . . . 4 . . 1 9 •
* . . 4 , . 1 5 . •

8 * . 4 . . . 1 9 . . •

T I M E S E C



NIOBIUM
13 2

10 N/SM SEC 1,0

1 - 93NB 100, X 1.1K 5) 8 9*NB<203EZ X) 9*M0 871,10 KEV 100
2 - 94NB U.9(10> B «5N8< 35 0} 9»M0 765.33 KEV 100

INTEN$IT/ 0UANT/3EC



13 2
10 N/IM SEC 1.0

1 - 98M0
2 - 100*0
3 -

9.63
X
X

0.130( 6)
0.199C 3)

99M0<
101MO(
99TC(
101TC(

2.8 D) 99TC
14.6 M>101TC
6.0 M) 99TC

14.2 M)101KU

739.90 KIV 12.2
191.92 K6V 18.8
140.47 KIV 89
306.83 KIV 88

XNTENSITy QUANT/SIC
- 2 - 1 0 1 2 3 4 1 6

10 10 10 10 10 10 10 10 10

* . 1*. .2 . . . *
* . 1 * . 2 . . . *
* . . 1 6 . . 2 . . . *

1 * . . 1 .4 2 . . . *
10 * .1, . . 6 2 •

* 3 . . 1 . 4. .2 . . •
* 3 . . 1 . 4 . 2 . . *
* 3 . ,1 , 4 . 2 . . *

2 * . 3 . . 1 . .4 2 * . • MIN
10 • 3. . . . . . ,1 4 . 2 •

* . . 3 . 1 . . 4.2 . *
* . 3 , 1 . . 4 . *
* . . 3 .1 . . 24 . *

3 * . . . 3 . 1 . , 2 4. •
10 * . . . . . . , 3 . . . 1 2. . 4 . . *

* . . . . 3 1 . , 2 . 4 *
* . . . . 3 1 , 2 . 4 *
* . . . . .31 . 2 . 4 * HOUft

<•* . . . . . 3 2 , .4 *
10 * 2. 1 3 . . 4 •

* . . . 2. . 4 1 . 3 . *
* . 2. . * . . 1 3 . •
* 4 , . . . . 1 3 . *

5 * . . . . . . 1 3 •
10 * 1 . . 3 . . * OAy

* . . . . . . 1 . 3 *
* . . . . . , 1 . 3 *

6 * . . . . . , 1 . 3 *
10 * . 1 . . . 3 . . *

* . . . . . 1 3 . *
* . . . . 1 .3 • MONTH
* . . . , 1 3 . . *

7 « . . 1 . 3 . . , . •
10 *3 «

*
8 *

10

TIM| SEC



» 49 -

RUTHENIUM
13

10 N/8M SEC 1.0 Mtt

1
2
3

4
S
6
7
8
9
A
B

96RU
1O2RU
1Q4RU
109RU
106RU

9.92 X
11.61 X
18,6 %

0.
1 .
0.
0.
0.

32<
39<

2)
7>
2)
6)
4)

97RU(
103RU<
103RU<
106RU(
107RU<
97TC<

103RH(
109RH(
109RH(
106RHC

107P0<

2.9
39

4.4
1 .02
4.2
89
96
49

1 .47
30

21 .7
0.89

0) 97TC
0M03RH
HJ109RH

MM07RH
0) 97TC
M)103RH
S)109RH
OM09PD
SM06P0
M)107P0
D107PQ

219.68 KEV
497.08 KEV
724.21 KEV
NO OAMMAS
194.90 KIV

96,9 KEV
39.799 KIV
129.57 KBV
318.9 KEV

511.86 KEV
302.8 KEV
113,7 KIV

86
89

46.7

14.3
0.324
0.068
20
.19.2
20.7
73
92

10

10

10

10

-1

10
Hi

* 7
*
*

1 *
* ,
*
*

2 * I
* ,
*
*
*

3 *6
* .
*
*
*

4 •
* ,

10 10

12
. 1 2 .
7 1 2
. 7 1.2

T .1 .2,

10

3
.3

10 10 10

INTINtlTy QUANT/SEC
6 7

10 10
SEC

.7 11
7 2 .

172
1 .27

1.27

3
.3

.8
3
.3

6.

12 7 .
1 2 7

1 2 7
1 . 1 7 . 3

. . , .1.2.7. . .
a . 12 7.

8 . 1 2 7
.8 1 2 7

8 1.2 7
8

3.
.3

1.27

*
*

9 *
10 •

*
*

6 «
10 * . . . .

* 9
* 9
* 9 8.

7 • I .
10 • . , 9 .

* 9 .
* 9 .
* 9

8 •
10

6.
6

.8

6 . . . . .
6 . 7

7 6 ,S
6 .

*
. . . .6. .

. 6 8

. 6
1 . 6

6
. . .6.

.81 27 . S
8T2 . 3
78 2 3

. 7 1823
7 . . .318,2

. 3 ,1« 2
. 8 2 .
.81 2.

8. 1 .2
. 8 . . 1 . . . , 2 .

1 . . 2
1 . . 2

2
2

2.
6.

HOUR

DAy

MONTH

r • • * *

TIME SEC



90

RHODIUM
13 I

10 N/IM IRC 1 .0 MO

. 103RH 100. X

- 104RH
- 1QSRH

10( 1)
135,0(22)

3>
5|3(

11f3 <

104RH(
104KH<
10»RH(
106RH(

.47

.1?
30

MH04KH
SH04PD
QM09PD
H)10*P0
SM06P0

91.422
555.81
918.t
511 ,r

511.8*

KEV 4 8 . 2
tCEV 1 .»»
KIV 1 * .2
KEV 87

2 0 . 7

10

INTENSITy QUANT/SEC

T1MI IEC



- 31 -

13

1 -
2 -
3 -
4 •
3 -
6 -
7 -
8 -
9 -
A -

1
1
1

1

02P0
0*P0
OlpP

1OPD

1 .08
27.33
26.46

11.7*

X
X
X

X

PALLADIUM

3.4<
O.O1JC
0.18C
8.3<

0.03T(
O.19<

3)
2)
3)
S>
• >
3)

B
B
B
B
B
B

103PD<
107PD<
10tpO<
10*PD(
111PD(
111PO<
103*H<
109A0<
111Att<
111AO<

17.0
21.3
4.7
13.4
5.5
23.4

5*
40

1 ,08
'.4

0)
J)
M)
H)
H>
M)
M)
«)
M)
0)

10

103*M
107PD
1O»pO
109AQ
11 IPO
111A0
103«H
109A0
111AQ
111 CO

N/SH sec

357.45
21*

m.t
311 ,4

172.18
980.0Q
39.75*
88.04
59.77

342.12

KIV
KEY
KiV
XIV
KCV
KEV
KIV
KIV
KIV
KIV

1 .o Ma

0.0221
*8
5*
0.0319
34
0.84
0.0*8
3.61
1.9*
*.7

INTENSITY QUANT/SIC
- 1 0 1 2 5 4 5 * 7

10 10 10 10 10 10 10 10 10

• 9 4 . 8 5 6 . . , 3 2 . . . •
* 9 4 . 85 6 . . . 3 . . . *
* 9 * 5 8 . . 3 . . . *

1 • . 4 9 5 4 8 . . 3 . . *
10 * 4 9 . 5 , * 8 3 *

• 4 . 9 5 6 . 8 . . 23 . *
• . 4 . 9 5 6 . 8 23 . *
• . . 4 5 9 * 8 , . 2 3 . . *

2 * . . 4 5 9 . 8 . 2 3 . * M|N
10 • 4 . . 5 . * . 9 , , . • , . 2 . . . , 3 *

• A . . 4 . 3 * 9 . 2 8 . . 3 . •
• A . . 4 . 5 * 2 , 9 6 . . 3 . *
* . A . 2 . 4 5 * 9 . 8 . 3 . •

3 * 2 . A . . 4 5 * 9 . 8 , 3 . *
10 * 1 A . , . . 4 . . 5 * . 9 . . . 8 . . , 3 *

• 7 1 . A , 4 . * 9 . 8 3 . •
• 7 . A . 4 . 65 9 . 3 8 . . •
• 1 7 . . . A . 4 * 3 93 . . 8 . * HOUR

4 • 1 . 7 . 3 . A . 6 4 9 5 . . 8 . *
10 • . 3 . . . 1 . 7 A . 9 . 4 , , 3 8 •

• . 1 7 . . * A 9 f r . » , » . •
* . 1 7 . * 9 A 4 . » . 8 . *
* . 1 . 7 . 4 9 A 4 . 5 , 8 . *

5 * . 1 . 7 , • 9 , A 4 . 5 . 8 *
1 0 * 1 . 7 . . * . . * , . . . A l . . . . . . . . 8 . . . » D A ?

* . . 1 * 7 . 9 , J 4 A . , 8 . •
* . * . 9 1 7 . 5 . 4 A , 8 . *
• 6 9 . 5 1 . 7 4 . A 8 . *

* * . , 1 * 7 . . 8 A , . *
1 0 * . 4 . . , . , 1 . , 7 , 8 . . . . . . . A , *

* . 8 . 1 7 . . A , . #
• . . 1 7 . . A . , • M O N T H
• . . 1 . 7 . A . , . •

7 * . . 1 . 7 A . , . •
1 0 * , . 1 . 7 A

* , A 1 7 , . . . . *
• 1 7 . . . . . . . *

10 • • • • * • * • • <

TIME SEC



52 -

8HV6R
13

10 SIC 1.0 MO

1
2
3
4
S

- 1

. 1
-
- 1

07AQ

09A0

10AC

51

48

.83 X

.17 %

0.
37
4

33
.3
.7
>6
«2

<
(
<
<
(

1

1

8)
2)
2)
3)
1)

B
8
8
B

B

1
1
1
1

08A6
08A6

10A6
10AG
11 AG

(
<
<
<

127
2.3?
250

24.6
7.4

Y)
M)
0)
S)

o>

1
1
1
1
1

08PD
OBCO
10CD
10C0
11 CO

722.95
632.99
657.75
657.75
3 42 12

MV
KEV
KEV
KEV
<EV

91
1 .
95
4.

6.

75

50
7

INTENSITY QUANT/SEC
0 1 2 3 4 5 6 7 8

10 10 10 10 10 10 10 10 10
# # • # # * * * * * * * * # * • • * • » * • • • * # # * # * • * • * * • • * • * # * * * • • • • • • # • • • * # * • # • * * * # * SEC
* 3 . . . . 2. . 4 •
* 3 . . . . .2 4 *
* 3. . . , . 2 . 4 . •

1 * .3 . . . 2 , 4. *
10 * 3 2 4. . . *

* 3 . . . 2. . 4 •
* S . . . . 2 . 4 •
* . 3. , . . , 2 . 4 *

2 * . .3 . . . . 2 . 4 * MIN
10 # 3 . . 2 . . 4 . . . •

* . 3 . . 24 . *
* . 3 , . . 4 2 . *
* • . 3, . 4. . 2 . •

3 • . . .4 . , 2 *
10 * . 4 3 2 *

• 1 4 . . . 3 . .2 . . •
* 14 . . 3 2 . •
• 1 4 . 2. . 3. . . . • HOUR

4 * 1 4 . . . .3 . . . •

10 * . . .1.4 3 *
* . 1 4 . . . 3 . . . •
* 14 . 3 . , . •
* 5 . 1 4 . , . 3. . . •

5 * 5 . 14. . . .3 . . •
10 * . . . .5. , .1.4 3 • OAy

* . 5 . 1 4 . . . 3 . . •
* 5 . 14 . 3 , . •
* . . 5 1 4 . . . 3. . •

6 • . . 5 14. . , .3 . *
10 *2 51.4 3 *

* 2 . . 5.14 . . . 3 . *
• 2 . . 5 1 4 . . . 3 . • MONTH
* 2 . 5 . 14 . . . 3. •

7 • 2 . 5 . 14. . . 3 •
10 * . . . . 2 . 3 14 3. . . *

* . 2 . .4 . . 3 *
* . 2 . . . 4 1 . , , 3 *
* . « . . , 4 i . , . 3 *

8 * . 2 . .4 1 . . . 3 *

TIME SEC



- S3 -

CADMIUM
13 2

10 N/SM SEC 1 ,0 M6

1 - 106CP
1OSCD

1 .25 X
0.89 X

2
3
4
S
6
7
6
9
A
B
C

- 110CD 12.51 X
- 1 12CD 24.13 X
- 114CD 28.72 X
m

- 116C0 7.47 X

1 .< *)
1.1< 3)

0.14( 5)
0.030(1')
0.036< 7)
0.30( 2>

0.025(10)
0.0S0( 8)

B
8
B
B
B
B
8
9

10fC0(

11U0(
113CP(

6.9 H>107A0

*• MJ111C0

1UCO<
iirco(
117C0(

115 IN <
11 T I N C

0.025(10) B 117SN(

45
2.23

40
4.S

1 .94
44

13.6

D>11SIN
Q M 1 S I N
H ) 11 71 N
M)117IN
8M09AG
M)11IIN
HM17IN
M)1175N
0J117SN

•3.10 KRV
NO 0A*"4A$
245.39 KlV
163.T KlV

•33.84 KEV
527.90 KIV
1»97.3 KCV
273.35 KEV
88.031 KIV
336.24 KEV
315.30 KEV
552,9 KfV
158.56 KEV

4.6

0.0230
2.0
27.4
26.2
27.9
3.61
46.7
100
100
86

10

-2
10

* * * * * * i

*

*

*B
1 * AB

• 9 .

-1
10

AB

10 10
i

1.6 75 .
.16 7 .
. 16 7

1 6 .75
, . . . 16. .7,

10 10

2.

10

QUANT/SEC
5 6

10 10
******** SEC

*
*
*
*

.8 4.
4

* 4 9 . AB
* 4 9 AB .
* 4 . 9 AB

2 • 4. 9. AB
10 *8. . . 4 . . . . » , ,

* 8 . 4 . 9
* 8 . 4
* 8. 4 .

3 *
10 * . .

*
*

* c
4 *

10 • . .
*
*
*

5 *
10 * . .

1.6 73
.16 7

1 6 .75
. 16. .7

2.

. *» 1.6 75 .
9 AB .16 7 .
. 9 AH 16 7

9. AB6 .75
9 . 18. .7,

. 2

8 . 4
8 . 4 .

8. 4 .
.8 4.

8 . 4
C 8 . 4

C8. 4
C8

C .
24.
. 6

9 1.6B 75 . .2
916 AB* . . 2
. 19 A0 . 2

6 9 75B . 2
6. 79.JB . .2. .
6 .7 9AB2.
617 2 0 .

. 2 671. B 5.9

. 67 1 , B .5 9
T 6 . . .AB . . . , . f 9

•3
• 3 . 7
• 6 3 B .

6 • 3 . 1
10 * . . .3. .

. 7C8 6. 4 A 8 .1
6A .8 C . 4

. 1 C8. 4 .
C » 4 .
C 8 . . 4

5 9
I 9
5 9

9
5 9

*
*
*

7 *
10 •

3 5.
, .9.

9.
9 C

C 8 .4
C 8 . 4 9 9 .

C.5 9 8. 4
8 4

, 84. . .

*
*

8 * 9

.C

. 9
9 . 3 .4

. 48
4. 8

8
3 4

MIN

HOUR

OAy

MONTH

10

TIME SEC



XNOXUN
13 2

10 N/SM SEC 1,0 MO

1 - 113IN 4.9 X 8.1< 8> 8 114IN( 50 0M14IN
2 - 3.9( 4) I 114XN( 1.20 MJ114SN
3 - 11 SIN 95.7 X I K 8) B 114IN< 2.19 «> 116IN
k - 162.3< T) 8 116IN< 54 M)116SN
5 - 4Q( 2> B 11*IN< 14.1 SM163N

190.27 KEV
1299.8 KEV
1*2.39 KEV
1293.5 KEV
1293.5 KIV

15.4
0.201
3*.*
86
1 .3

INTENSITY QUANT/IEC



53 -

1 - 1
2 -
3 - 1
4 - 1

1
S - 1
* - 1
7 m

S •*

9 **
A «

12SN

16SN
1»SN
20SN
22SN
26SN

1

14.
24.
32.
4.
5.

•

7
3
4
6
6

X

X
X
X
X
X

TIN

0.30(
0.71(1

0.006<
0.010C
O.U<

0.018C
0.130(
0.004(

4)
0>
2)
6)
3)
2)
9)
2)

B
B
B
B
B
B
B
B

1
1
1
1
1
1
1
1
1
1
1

13$N<
13SN<
17$N<
19$N(
S1SN(
238N(
tMN(
2SSN(
1JIN<
2fBB<
2ITE(

21.*
115

13.*
29E1
1 .13

40
9.3
9.4
1 .6*
l.r
SB

M)
0)
0)
0)
0)
M)
M)
0)
H)

0)

13
10

113SN
113XN
1178N
119IN

1239B
1238B
1298B
113JN
12STE
125TE

2
N/SH SEC

77.000
255.0*
198.»«
23.870

KEV
KEV
KlV
KSV

NO flAMMAS
1*0.33
331.f

10*7.1
391.6*
427.89
35.4*

KEV
KBV
KEV
KEV
KEV
KEV

1 .0 M

0.5S
1 .82
8*
16.1

86
100
9.0
64
2».*
6.7

1

1

1

1

1

1

1

o

o

o

o

o

o

Q
N

1

1

2

3

4

9

*

7

8

-3
0
**
•
*

• •

*47
*
*
*
*
*
*
*
*
*
*
*
•
*
*
*
*
*
•

•
*
*

*
*
*

*
*
•
*
*
*
*
«
*

4

* • *

7
.247

8
9

»A

7

4

8

A

-2
10
• *•*
. 3
•

•

7.
47
247
. 4

.9
•
t

t

•

•

•

•

m

•

. A

*
t

9

•

•

•

•

•

•

.3

• *•*

3
9

7

8 4
9

-1
10
• ***
«

3.

. I
•
•

7.
87
9248
.94

•
*
t

•

•

A.
. A
•

*
t

t

•

•

•

•

•

1
*****

1
1

3
3
j

76
97.
497

0
*

.
1
•

•
•

f

»
t

•

•

49

9

A

7

•

ff

•

•

•

•

f

•

•

•

•

t

•

•

«

I

I

0

**

1

3

49

A

• ••*

1
1

3
3

8

429

6
49.

10
**
9
•
t

•

t

•

1
t

f

*

*

3.

•
8.

•

t

14*9.

A .

.7.

3

49
«
t

9

•

«

•

A.
•
t

4

f

1

1

•

1

***

9
9

1

9

8

499

**•

9

1
1

3
3
8

479

A

10
**

9
•
•
•

•

«

1 .
*

•
•
•

3.

•
•
•
•

479.

A
7

49
•
*

•

7
A.

3
t

•

*

2

*

5

1

1

*

1
1

•

79

r

7

***
*

5
5

8

29

1
• •

*

5

6
8

7 i

A

>S9
4

A
A
2

3
0
**
.

6
.6

*
•
•
•

t

.9
9

t

•

•

•

t

•

t

9

•

ft
B

•

•

f

f

.9
4

• *

9

*

9

9

.24

•
f

.2
A

Ik

INTENSITY

10
*****

*
«
%
%

*
* .

«
t

•

«

•

9
.9, .

9 .
9.
9.
$.

.9. .
•
•
•
•

•
8
38 .
38.

3.
3.

3 .
9
.9. .

24 9,
2 4 1

4 ,
4 .

4

****

*

«

*

8
8

)
9
9

QUANT/SEC
9

10
**•*

1

i

i

- SEC
i

i

>

t

t

» M I N

*

* *

* *

4*

6 *
6 *

* HOUR
*

*
*
*
*

*
*
*
*

*
* MONTH

8 *
8 •
8*
8*
8*

8 * yEAft
•

10

TIME S I C



56 -

11

1
2
3
4
5
6
7

- 1
m

m 1

- 1
m

218B

23S8

24S8

37.3 %

42.7 %

ANTIMONY

0.06( 1)
5.84(20)

0.019(10)
0.037(10)

4 .1 ( 1 )
17( 3)

B
B
B
B
B
B

1
1
1
1
1
1
1

22SB(
22SB(
24SB(
24$B(
24S8(
25S8(
25TE(

4.2
2.7

20.2
1 .55

60
2.7
58

M)
0)
M)
M)
0)
Y)
0)

1
1
1
1
1
1
1

10

228B
I2TI
24SB
24TE
24TE
2STS
25TE

N/SM SEC

61.413
564.24
25.00

645.80
602.72
427.89
35.46

KB.V
KfSV
K3V
Kgv
KQV
KEV
KEV

1 .0 *

57
70
100
20
98
2'.*
6.7

10

*
*

1 *
10 *

*
*

2 *
10 *

*

10 *

*
4 *

10 •
*

*
5 *

10 *

*
6 *

10

10 10 10 10

S
.5

. 3 2 4 1
32 . 4 1 ,

3|. 4 1 .
5 . 3.2 4 1
5 32 . 4 .1

10 10 10

QUANT/SEC
8

10
SEC

5
.5

. 3 2 4 1
32 .4 1
3 2. 4 1 .

I . 3,2 4 1 ,
5 32 4 . 1 .

5 . 3 4 . 1
. 5 . 342 . 1
. 5 . 4 3 2. 1

5 . 4 3 .21
. . . . 5 . 4 , .3.12

1.
.1

5 4 13.
1 5 3.
.4 5 3 .

4, 35 .
2.
.2

3 .
5
. 5

3 .
. 3 .

2.
2

2
2
2

*
* 7 6.

7 *
10 •

*
*

8 *
10

2.

15.
5
.1
. 5

. . •
.5

5.

MIN

HOUR

DA?

MONTH

TIME SEC



- 97 -

TELLURIUM
13 2

10 N/8M SEC 1.0

1 - 120TE 0.091 X
2 -
3 • 122TE 2.6 X
4 - 124TE 4.816 X
5 - 126TE 18.99 X
6 -
7 - 128TE 31.69 X
8 -
9
A -
B -
C -
D -

• 130TE 33.8 X

0.34( 6) B
2.0( 3> 8
1.1 ( 5) B

0.040(25) B
0.139(23) 8
O . 9 O ( 1 9 ) B

0.019(
0.200<
0.02<
0.27i

1) B
8) B
1 ) B
6) B

121TI
123TE
129TE
127TE
127TE
129TE
129TE
131 TE
131 TE
1291

131 I
131 xe

154
16.8
120

: 38
109

: 9,3
34

: 1.16
; 1.25
29.0

157E9

: 11! 9

p)
p)
0)
p>
P)
H)
P)
H)
P)

P)
P)

121TE
121SB
123TE
123TE
127TE
1271
129X
1291
151 J
1311
129XE
131X6
131XE

212.19 KBV
573.14 KEV
139.00 K6V
35.46 KEV
88.26 KEV
417.9 KEV

699.88 KEV
27.81 KiV

773.6? K6V
149.72 K6V
39.58 KEV

364.48 KEV
163.93 KEV

81
80
84
6.7
0.086
Q.99
3.06
15.6
38.1
69
7.3
81
1 .96

-2
10

-1
10 10 10

10

10

10

10

10

10

2 3. 9.6
2 3 9 6 .

C 2. 3 . 9 6 .
C .2 3 . 9 6 .

. . .C. 2 .3, . . .9. 6

INTENSITY QUANT/SEC
2 3 4 9 6

10 10 10 10 10
SEC

8. .A . . *
8 . A . *

• 7
• 4 7
*14 7

. C 2 3.
2C 3

2.C3

9.6
9 6
. 9 6

8.
8

.A

14 7 .
. 14. 7 . .

14.7
14 7

5 .14 7

.2 C . 9 6 .

. 2 .3.C. . .9. 6 . .
2 3. C 9.6
2 3 C 9 6

2. 3 .C9 6

8.
8
. 8

14 7 .
14. 7

.2 3

. 2 .3
9C 6 .
, .9.C6

*
*
*
*
*
* M 1 N
*
*
*
*
*

3. 14.7
5 14 7
. 9 .14 7
. 5 . 14 7
. . .9. . . 14.

2 3.
2 3

2. 3
.2 3

9.C
9 6C
. 9 6 C .
. 9 6 C

, . . .9.6.

8
8
8A,

A «
A *
A * HOUR

D. 5.
9
. 9
.0 9

D5

14.7
14 7
.1* 7
. 14 1

. 14

2 S.
2 3

2. 3
8.2 3

8 . . 2

9 6 AC 8 .
A 96 8 C .
A .96 C.
A. 9 C

,3. A6.9. . . C

*
*
*
* PAX

0. 14.7 8 . 2 6A 9
5 D 4 7 8. 6 2 A 9
. 9 P .14 7 6 8 2*. 9
. 3 P. 16 7 . 8 A 9| 3
. . .5. .P. 16.A. 98. . .2. .3,

*
C *
c •
c*

.c*

*
8 *8 .8

3A. 9P 467 8 .2 3 . C*
9 P 467 8 , 2 3 C * MONTH
.3 0 47 8 .2 .3 C •
.P5 .76 8 2 C . 3 *

. . P . . 5 . . 74.68 C 3. . •
. C 7 4 862 . . 3 •
,73 84 . 62 , . 3 •

.7 8 5 4 6 2 . . 3 * /EAR

. 49 . 6 .2 . 3. *
10 ••*********»******i

TIME SEC



- 58 -

13 2
IODINE 10 N/SM SEC 1,0 KG

1 - 127! 100, X «.2< 2> B 1281 ( 25.0 M M 2 8 X H fr42.«1 KEV 16.0

INTENSITy QUANT/SEC



- 5 9 -

1 3 2
X E N O N 1 0 N / S M S E C 1 . 0 MO

1 - 1 2 4 X E Q , 1 X 2 8 ( 9 ) 8 1 2 J X E < 5 7 5 ) 1 2 5 X 6 1 1 1 . 0 0 K E V 6 2
2 - 1 3 7 ( 2 1 ) B 1 2 5 X C ( 1 7 . 0 N ) 1 2 5 I 1 8 8 . 4 3 K E V 9 5
3 - 1 2 6 X E 0 . 0 9 X 0 . 4 5 ( 1 3 ) 8 1 2 7 X E ( 1 . 1 7 M ) 1 2 7 X E 1 2 4 . 7 0 K E V 6 1
U - 3 . Q ( 8 ) B 1 2 7 X E < 3 6 0 ) 1 2 7 1 2 0 2 . 8 4 K E V 6 8
5 - 1 2 8 X E 1 . 9 1 X 0 . 4 8 ( 1 0 ) B 1 2 9 X E < 8 . 0 0 ) 1 2 9 x 6 3 9 . 5 8 KEV 7 . 9
6 - 1 3 0 X E 4 . 1 X 0 . 4 5 ( 1 0 ) B 1 3 1 X E ( 1 1 . 9 0 ) 1 3 1 X 6 1 6 3 . 9 3 K E V 1 . 9 6
7 - 1 3 2 X 6 2 6 . 9 X 0 . 0 5 ( 1 ) 8 1 3 3 X E ( 2 . 1 9 0 ) 1 3 3 X 6 2 3 3 . 1 8 K E V 1 0 . 3
8 - 0 . 4 0 ( 6 ) 8 1 3 3 X E ( 5 . 2 O M 3 3 C S 8 0 . 9 9 7 K E V 3 7 . 1
9 - 1 3 4 X E 1 0 . 4 X 0 . 0 0 3 0 C 3 ) 8 1 3 5 X E ( 1 5 . 3 M ) 1 3 5 X 6 5 2 6 . 5 7 KEV 8 1
A - 0 . 2 6 2 ( 2 0 ) B 1 3 5 X E ( 9 . 1 M ) 1 3 5 C 8 2 4 9 . 7 9 K E V 9 0
B - 1 3 6 X E 8 . 9 X 0 . 2 6 < 2 ) 8 1 3 7 X E ( 3 . 8 M ) 1 3 7 C S 4 5 5 . 5 1 K E V 3 0 . 0
C - 1 2 5 1 ( 6 0 D ) 1 2 5 T E 3 5 . 4 9 2 K E V 6 . ?
0 - 1 3 7 B A ( 2 . 6 M ) 1 3 7 B A 6 6 1 . 6 4 K E V 9 0

I N T E N S I T Y Q U A N T / S E C
- 1 0 1 2 3 4 5 6 7

1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
• i t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * S E C
•7 . 8 9 . A 2 3 B . 1 . . •
* 7 . 0 . 9 A I . 3 . B . 1 . . *
* 7 . 8 . 9 A 2 3 . B . 1 . . •

1 • 7 . 8 9 A . 2 3 . 8 . 1 . . *
1 0 * 5 , . . 7 . . , . 8 . . 9 . . A . 2 . 3 . . . 8 . . . 1 •

* 4 5 . 7 . 8 9 . A 2 3 8 . 1 . . •
* 6 4 5 . 7 . 8 . 9 A 2 . 3 . B 1 . *
* 6 4 5 . 7 . 8 . 9 A 2 3 . 8 . 1 . *

2 * 6 4 5 7 . 8 9 A . 2 3 . B . 1 . * M I N
1 0 * . . 6 . 4 1 . . . 7 , . . . 8 . . 9 , . A . 3 8 . , 1 *

* 6 4 5 . 7 . 8 9 . A 3 2 . B . 1 . •
* . 6 6 5 . 7 . 8 9 3 A 2 . 8 1 . *
* . 6 4 5 . 7 . 8 3 . 9 A 2 1 8 , . *

3 * 0 C . 6 4 5 7 . 3 8 9 1 A . 2 B . . *
1 0 • . O C . . , . 6 . 4 5 . , . 7 . 1 . . 8 . 9 . , . A . 2 8 . . . . . . . . . *

* O C 1 6 4 5 . 7 . 9 . B A 2 . . •
* O C . 6 4 5 . 7 . B 8 . A 2 , . *
* . 0 C . 6 4 5 . B 7 . 9 8 . A 2 . * HOUR

4 • . B O . C 6 4 5 9 7 . 8 A , 2 *
10 * D . . . . C 6 9 4 3 . . , 7 . . . . 8 . . . A . 2 •

* . D . C 4 S . 7 . 8 , A 2 . «
* . 0 . 6 C49 , 7 . 8 . A 2 . *
* . . D . 6 C 5 . 7 . 8 . A 2 . *

9 * . . 0 . 6 45C 7 . 8 A 2 *
10 • D . . . . 6 . 4 5 C . . 7 . . . A 8 . . . 2 . . . • DAY

* . . 0 . 6 4 5 C . 7 A , 8 2 . *
* . . 0 . 6 5 CA . 8 2 . «
* . . . 0 . 6 A 5 . C . 2 8 . *

6 * . . A 0 . 6 5 4 7 C 2 . 8 . •
1 0 * . . . A . . . . . . . . . . 0 . . . 6 7 5 4 . C . . . . 8 *

* . 2 0 . 7 6 5 . 4 C . 8 •
* . . . 7 D 6 3 . 4 C . 8 . * H Q N T H
* . 7 . . . D 6 . 4 8 C . •

7 * . . . 5 6 D 8 . 4 C . *
1 0 • . . . 5 . 8 6 , , . . 0 . . 4 . , C . *

• 8 . 5 . 6 . . 0 4 C . *
* 6 . . . . 4 0 . C . . •
* . . 4 . 0 . . * /EAR

8 * . . 4 . . C . 0 . . •

T I M f SEC



60 -

CESIUM
15 2

10 N/SM SEC 1,0 KG

1 - 133CS 100. X
2 -
3 - 133CS
4 « 137CS

5 -
6 -

2.5( 2)
26.5(15)
8.7< 5)

0.11 ( 3)

134CS<
134CS<
136CS(
136CS(
136BA<
137BA(

1.9
2.06
13.2

32
0.31
2.6

H)134CS

D)136BA

S)136BA
M)1378A

127.42
604.70
818.50

1047.7
661.64

KEV

xev
KEV
KEV
KEV

12.9
98

89
76
100
90

INTENSITY QUANT/SEC



B A R I U M
1 3 2

1 0 N / S M SEC 1 . 0

1 - 1 3 0 B A 0 . 1 0 6 % 2 . 3 ( 3 ) B 1 3 1 B A ( 1 4 . 6 M ) 1 3 1 B A 1 0 8 . 4 5 K E V 5 5
2 - 8 . 8 ( 9 ) B 1 3 1 B A ( 1 1 . 8 O ) 1 3 1 C S 4 9 6 . 2 8 K 6 V 4 4
3 . 1 3 2 8 A 0 . 1 0 1 X 0 . 5 ( • ) B 1 3 3 B A < 1 . 6 2 D ) 1 3 3 B A 2 7 6 . 0 9 K E V 1 8 , 0
4 - 6 . 5 < 8 ) B 1 3 3 B A < 1 0 . 7 X ) 1 3 3 C S 3 5 6 . 0 0 K E V 6 2
5 - 1 3 4 8 A 2 . 4 1 7 X 0 . 1 3 8 ( 2 4 ) B 1 3 3 B A < 1 . 2 0 0 ) 1 3 S B A 2 6 8 . 2 4 K E V 1 6 . 0
6 - 1 3 5 B A 6 . 5 9 2 X 0 . 0 1 3 9 ( T ) B 1 3 6 B A ( 0 . 3 1 S M 3 6 B A 1 0 4 7 . 7 K E V 1 0 0
7 - 1 3 6 B A 7 . 8 5 4 X 0 . 0 1 0 ( 1 ) B 1 3 7 B A ( 2 . 6 M ) 1 3 7 B A 6 6 1 . 6 4 K E V 9 0
8 - 1 3 8 B A 7 1 . 7 X 0 . 3 6 ( 4 ) B 1 3 9 B A C 1 . 4 1 H ) 1 3 9 L A 1 6 5 . 8 5 K E V 2 2 . 0
9 - 1 3 9 B A 6 . 2 ( 1 6 ) B 1 4 0 B A ( 1 2 . 7 0 ) 1 4 0 t A 5 3 7 . 3 2 K E V 2 4 . 4
A - 1 4 0 8 A 1 . 6 ( 3 ) B 1 4 1 B A ( 1 8 . 3 N ) U U A 1 9 0 . 3 3 K E V 4 6

131CS( 9.7 0) NO GAMMAS
B - 1 4 0 L A < 1 . 6 8 0 > 1 4 0 C E 1 5 9 6 . 5 KEV 9 5
C - 1 4 U A ( 3 . 9 H ) 1 4 1 C E 1 3 5 4 . 3 KEV 2 . 6 3
0 - 1 4 1 C E ( 3 2 0 > 1 4 1 P R 1 4 5 . 4 4 KEV 4 8 . 4

INTENSITY QUANT/SEC
- 2 - 1 0 1 2 3 4 5 6

10 10 10 10 10 10 10 10 10
• • • * • * • * • * • • * • * * • # * • * • • * • * * * » * • • « * * • * • * « » » * # # • • * • « * # • * • * • • * * * * • * * S E C

• 3 2 5 . . 1 . 7 8 . 6 . . *
• 3 . 2 5 . . 1 . 7 8 6 , . *
* 3 . 25 . . .6 7 8. . . *

1 * 3. 29 . 6 . . 1 7 .8 . . *
10 * .6. . 3 . . . 25 1 .7. 8 •

• . 3 2 S . . 1 7 8 . . •
* . 3 . 2 5 . . 1 . 7 8 , . *
* . 3 . 2 $ . . 1 7 8 . . *

2 * 4 . 3 . 2 5 . . . 1 7 ,8 . * M X N

10 • • 4 , . . . , , 3 . . . 2 5 1 . 7 , 8 . . . , . . •
• 4 . . J 2 3 . . 1 7 . 8 . •
• 4 . 3 . 2 5 . 1 7 , 8 . *
• 4 . 3 . 2 5 . . 7 1 , 8 . •

3 * .4 . 3 . I . . 7 1 8 *
10 • 4 3 . . .25 . . , .7. , . .1. . . . 8 . . •

• 4 . 3 .23 7 .1 . 8 •
• . A . . 7 3 . 5 . , 1 . 8 *
* . 7 4. . 3 . 25 . 1. . 8 * HOUR

4 • . .4 . 3. 3 . 1 . 8 •
10 * 4 3 . .1. 5 8 *

* . . 4 . 1 . 3 .5 . . 8 *

* . 1 . 4 . . 3 . 5 . . 8 *
•9 . . 4. , 3 . » . 8. •

5 • B9 . .4 . J . SZ 8 . •

10 • . 9 B . . . . . . . . . .4 8.3. . . 52 * OAX
• 9 .9 . 8 . 4 . 3. $ .2 . *
• 9 B . . 4 . 3 5 . 2 . *
* .9 8 . . 4 3. 3 . 2 . *

6 • . 9 B, . .6 3 .5 2 . •
10 • 9. . B , . , 3.45 2 •

• . 9 ,B . 33 . 4 , 2 . •
• . 9 5 83 . . 4 . , 2 . • MONTH
*3 . 9 8, . . 4 2 *

7 * 9. B . . .4 .2 . •
10 * 9 . . B 42 *

* . . . . 2 . 4 . . *
* . 2 . . . 4 . . *

4. . *
8 * . . . . . .4 *

T I M f S E C



- 62 -

13

139LA
140IA

99.91 X

LANTHANUM

8.93( 4)
Z.7< 3)

B
B

140IAC
141LA(
141CE<

1 .68
3.9
32

0)
H>
0)

1
1
1

10

40CE
41CC
41PR

N/

1
1
1

SM

996
354
45.

SEC

.9

.5
44

KEV
KEV
KEV

1 .0 MG

99

48.4

XNTENSITy QUANT/SEC

TIME SEC



- 63 -

1 -
2 -
3 -
<* -
5 -
6 -
7 .
8 -
9 -
A -
B •
C -

1

1

1
1
1
1

36CE

38CE

40CE
42C§
43CE
44CE

0.19 X

0.254 X

88.48 X
11.08 x

c

0

ERXUM

0.95(2$)

6.3<1
.01S(
1 .1 <

0.57(
0.»9(
6,0 (
1 . 0 <

I5>
5)
3)
4)
5)
7)
1 )

B
B

B
B

B
B
B
B

1 3 7 C E <
1 3 7 C E <
1 3 9 C E <
1 3 9 C E <
1 4 1 C E C
1 4 J C E C

1 4 4 C E <
1 4 9 C E (
1 4 3 P R <
144PR(
144PR<
145PR(

1 .43
9.0
56

138
32

1 .38
28E1
3.0

13.6
7.2

17.3
6.0

o>
H)
S)
0)
D)
0)

0)
H)
0)

n)
Ml
H)

13
10

137CE
137LA
139C6
139CA
141PR
143PR
144PR
145PR
143N0
144PR
144N0
145N0

2
N/SM SEC

254.3
447.1

794.24
169.89
149.44
293.26
133.54
723.6

742.00
59.03

696.69
748.28

KEV
KEV
K6V
KEV
KEV
KEV
KEV
KEV
KEV
KEV
KEV
KEV

1 .0 MG

10.8
1 -4
92
80
48.4
42
11 .1
59
1 .2E-6
0.0/9
1 .34

0 . ̂ 3

INTENSITY QUANWSEC
- 1 0 1 2 3 4 5 6 7

10 10 10 10 10 10 10 10 10

• 2 . 5 6 3 . . . . . •
• 2 . 3 . 6 3 . . . . . •
• 2 . 5 . 6 3 . . . . . •

1 * 1 2 . 5 6 3 . . . . . •
1 0 • . 1 . . 2 . . . . 5 . . 6 3 . . . •

• 1 . 2 . 5 6 3 . . . . •
• 1 . 2 . 5 . 6 3 . . . . •
• 4 1 2 . 5 . 6 . . . . *

2 • 4 . 1 2 . 5 3 6 . . . . • » I N
1 0 • . 4 . . . 1 . . 2 . . . . . 5 . 3 6 *

• 4 . 1 . 2 5 3 6 . . . •
• 4 , 1 . 2 . 3 5 . 6 . . . •
• . 4 1 2 3 . 5 . 6 . . . •

3 * . 4 3 1 2 . 3 6 . . . •
10 • . . 3 • . 4 . . . 1 . . 2 5 . . 6 *

• . 4 . 1 . 2 . 5 6 , . •
• . 4. 1 . 2 . 5 . 6 . . •
• . . 4 1 2 . 5 . 6 . . • H O U R

4 • . . 4 . 1 2 . 5 6 , . •
1 0 • 4 . . . 1 . . 2 5 . . 6 •

• . . 4 . 1 2 . 5 6 . *
• . . 4 . 1 .2 . 5 .6 . •
• . . . 4 1 . 2 . 5 . 6 . •

9 • . . . 4 . 1 2 . 5 6 . •
10 • 4 . . 21 5 . 6 • DAX

• . . . 421 . . 5 6 . •
• . . . 2 4 . 1 5 6 •
• . . . i . 4 . . 6 5 . •

6 • . . . 2 1 . 4 . . 6 5 . •
1 0 • , . . . 2 . . . 1 . . . . 4 . . . . 6 5 . . . •

• . 2 . 1 . . 6 . . . ! •
• 7 1 . . 6 . 4 . . . 5 * M O N T H
• 7 6 . . . . 4 . . 5 •

7 ^ 7 . . . . . 4 . . 5 *
10 • . . 7 . . 4 5 , . . •

• 7 . . . . . 4 . 5 . •
•S 7 . . , . 4 . 5 . •
• 8 7 . . . .45 . . •

8 *B 7 . . 5 . 4 . . . •

T I M ! SEC



PRASEODYMIUM
13 2

10 N/SM SEC 1,0

141PK
1 -
2 - 142PR
3 - 143PR

100. X 3.9<
7.6<
20<

142PH<
14SPR<
144PR(

14.6 M>
19.1 H)142N0
13.6 D>143ND
^7.3 M>

NO GAMMAS
1573,6 KEV 3.7
742.00 KEV 1.2C-6
696.49 KEV 1 .34

INTENSITy QUANT/SgC

*******

TIM! SEC



NEOOyMXUM
13 2

10 N/SM SEC 1.0 HO

1
2
3
i*

5
6
7

146ND
148ND
190N0

17.19 X
5.74 X
5.64 X

1.4( 1) B 147N0< 11.0 0 M * 7 P M 91.106 KEV 27.9
2.5<
1.2<

2)
2>

149ND<

147PM<
149PM<

1515M(

1 .73
12.4
2.6

2.21
1-1*

90

H)149PM

D)149SM

211 .31
116.7

121.29
285.90

KEV
KCV
KBV
KEV
KEV

2
47
Q.0Q2*'
2.8
2221.540 KEV 0.0300

I N T E N S m QUANT/SEC
- 2 - 1 0 1 2 3 4 S 6

10 10 10 10 10 10 10 10 10

• . . 1 . .23 . . •
• 6 . 1 . 2 . 3 . . *
• 6 . . 1 . . 2 . 3 . . •

1 * 6. . 1 . . 2 . 3 . , *
10 * . . . . 6 1 2 . . 3 *

* 6 . . 1 .2 3 . •
• 5 . .6 . 1 . . 2 . 3 . *
• 5 . . 6 . 1 . . 2 . 3 . *

2 • .5 . 6. 1. . 2 . 3 , * MJN
10 • 5 6 . . 1 2 . . 3 . . . . •

• . 5 . 6 . 1 . , 2 3 •
• . . 5 . 6 1 . . 2 . 3 •
• . . $ . . 6 1 . . 2 . 3 •

3 * . . .5 61 . , 2 . 3 *
10 * 5 16 2 . 3 . . *

* . . . 5. . 16 .2 3 *
• . . . . 5 . 1 6 . . S *
* . . . . 5 . 1 6 . 3 2 * HOUR

4 * . . . . 3 1.6 3 . 2 *
10 • . 33 . 1 , 6 . . . . 2 . *

• . . . 3 . 3 . 1 6 . 2 *
* . 3 . . . . 5, 1 6 . £ •
* . . , . • , 5 1 6 . *

5 * . . . . . , 3 16 *
10 * 2 1. , 1 6 . . . * OAX

• 4 . . 2 . , 3 .61 *
* 72 4 . . . . . , 3 ,6 1 •
* 7 .4 . . . . , 3 6. 1 *

6 • 7. k . . . . 16 . 1 *
10 * . . . 7 . , * 6.3, 1 *

* . 7 .4 , . 6 . 5 , . 1 *
• . 7 . 4 6 . 5 . , . 1 * MONTH
* 6 . 7 . 4 , 5 . . , , 1 *

7 * 5. 7. 4. . . , .1 *
10 * 7 . . . .4 1 *

* . . 7 . 4 . . 1 , . *
* . . 7 . 6 . . . . *
* 1 T . 4 . . . . *

S * . . 7 . 4 . . , . *

TI M ! SEC



66 -

13

1
2
3
4

3
6

. 1
» 1
. 1
. 1
m

•*

44SM
SOSM
52SM
54SM

3.1
7.

26.
22.

6
4
7
8

X
X
X
X

SAMARIUM

0.7<
102<
206<
$.5(1

*>
3)
6)
11)

e
B
B
B

1
1
1
1
1
1

43SM<
S1SM(
I3SM(
53SM(
45PM<
53EU(

34E1
90

1 .95

22.1
17. T
5.0

0)
y>

M)

Y)
y>

10

143PM

131CU
153EU
1536U
14SN0
153GP

N / I M sec

61 .21
21.340
103.1*
104.3J

72.4
86.543

KEV

KGV
KEV
KEV
Kev
KEV

1 .0

12
0.
28
73

1 .
30

MG

.4
0300
.3

• 3

INTENSITY QUANT/SEC
1 2 3 4 5 6 7 S 9

10 10 10 10 10 10 10 10 10

* . . 3 . 4 . . . . •
* . . 3 . 4 . . . . •
* . . 3 , 4 , . . . *

1 • . . 3 4. . . . •
10 • . . . . 3 , . , 4 *

* . . . 3 . 4 . , . *
* . . . 3 . 4 . . . *
* . . . 3 . 4 . . . *

2 • . . . 3 4 . . . * MIN
10 * 3. . . 4 •

* . . . 3 .4 . *
* . . . . 3 , 4 , . *
* . . . . 3 . 4 . . *

3 * . . . . 3 4 , . •
10 «6 , , 3 . . 4 . . «

* 6 , . . . . 3 4. . *
* 6 . . . . . 3 4, . *
* .6 . . 4 . . * HOUR

U * . 6 . . , . 4 3 . . *
10 *1 6 4 . . . ,3 *

* 1 , 6 . . . 4 . . 3 . •

* 1 6 4. . . 3 •
* 4 . .6 . . . , 3 . *

3 * 1 . 6 . . . 3 . •

10 • . . . .1 6 3 . . . * OAX

* . 1 . 6 , . . , .3 *

* 1 6 . . . .3 •

* . 1 . .6 . , . .3 *
6 * . 1 . 6 . . . 3 . *

10 *2 . . 1 . . . . . 6 . . . . . . . . . . . .3 *
* 2 . 1 6 . . • 3. . •
* 2 . . 1 . 6 3. , . * MON T H
* 2. 1 . 3 .6 . , . *

7 * 3 . 2 . 1. , 6 . , . *
10 * . 5 . . . 2 1 6 . . . *

* 9 . 2 . . 1 . 6 . . . *
* 5 2 . . 1 , 6 . . . *
* . 32 . , 1 .6 . . •

8 * . 2 3 . . 1 . . 6 , . *

T I M ! SEC



. 191EU 47.8 X

- 193EU 92.2 X
- 194EU
- 139EU

EUROPIUM

33B2( 2) B 1I2IU(
2> B i92iU( 1
3) S 194EU<

19I2( 4> B 199«U(
404EK13) B 156EUC 1

• .3
3.3
8 .8
9 .0
9.2

y>i
y>i

m
0)1

13
10

52$M
929M
3400
9900
56Q0

2
N/3M IEC

841.69
121.78
123.Of
86.943
811.77

KEV
KRV
KEV
KIV
KEV

1 .0 M

14.6
28.*
40.9
3O.»
10.2

10

*

10 10 10

. 1
1

1 * 2
10 * . 2 . . . .

* 2 .
* 2.
* 3 2

2 • 3 . 2
10 • . .3. , . 2

10

1 .
, 1 .
. 1

INTENSITY QUANT/SEC
7 8 9 10

10 10 10 10
SEC

*

10

*

*
3 •

*

4 *
10 *

1 .
. 1

3.
3

. 1
2.
2

1 .

3. 2 .
3 2.
. 3 2

3 . 2
. . . .1. . . 2

9 *
10 • .

• 3

ft *
10 • .

*
7 *

10 • .
*
*

10

3. 2
3 2.
.32

3 . 2
3. . .

.1

. 1

. 1

. 1

. 1
4.

5 .

3.
3
. 3

i

1
2.
2

4 . . 13 . 2
3 . 1 4 , 3, . . 2. , .' ,

. 9 4. . 3. t .
9 . 4 . 9 2 .

9 6 . . 3 2 .
. 9 4 . 3 .2

9 . . . .4. . . . .3. ,2
9 .

9. .4
3.2
32

4 2. 3
2 4 . 3

*

*
*
*

• HOUR

*
*

*
*

* MONTH

*
*
*

TIME tEC



1
2
3
4

- 1
. 1
- 1
m

92GD
S8GD
60GD

0
24
21

.2

.7

.7

X
X
X

13 2
GADOLINIUM 10 N/SM SEC 1.0 MO

1 1 I 2 ( 1) 8 13300 ( 242 DM93EU 9 7 . 4 3 0 KKV 2 9 . 9
2 . 9 < 9) B 19960< 1 8 , 6 H H 9 9 T B 3 6 3 . 9 6 KiV 11
0.77< 2) B 16100( 3.7 MJ161TB 340.70 KlV 69

161TB< 6.9 0)161Dy 29.699 KfV 21

INTENSITY QUANT/SEC
- 1 0 1 2 3 4 9 6 7

10 10 10 10 10 10 10 10 10

* 1 . . 2 , 3 . . *
* .1 . 2 , . , 3 . . *
* . 1 . 2 , . . 3 , . *

1 • . 1 . 2 . . 3 . . t
10 * . 4 1 . . . . . . I . . . . ' 3 *

* 4 . 1. . 2 . . 3 . *
* .4 .1 . 2 . . . 3 . *
* , 4 . 1 . 2 , . . 3 . *

2 * . 4 1 . 2 . . 3 . • MIN
10 * . . . 4 .1 . . . . . . 2 . . 3 , . . . *

* . 41. , 2 . 3, *
* . . 41 . 2 . . 3. *
* . . . 1 4 . 2 . . 3 •

3 * . . 14 , 2 , 3 , *
10 * 1 .4 . . . . . . 2 . . . . . . 3 *

* . . . 1.4 . 2 . 3 . *
* . . . .1 4 . 32 . *
* . . . .31 4 . 2 . . * HOUR

4 * . .3 . . 1 4 . 2, . *
10 * 1.4. . . . .2 *

* . . . . 1.4 . 2 •
* . . . . .14 . 2 . •
* . , . . . 1 4 . 2 , *

3 * . . . . . 1 4 . 2 , *
10 • 1.4. , . I . . . . * D M

* . . . . 14 2 . *
* . . . . . .14 2 . •
* . . . . . . 24 *

6 * . . . . 2 . 41 *
10 • 2 , . 4 1 *

* . . 2 . . . 4 1 . *
* 2 . . . . • ,4 1 • MONTH
* . . . , . 4 . . 1 •

7 * . . . . 4 . . 1 •
10 * . 4 . . 1 . •

* . 4 . . • . 1 •
^ . « . . . . . 1 *
* . • « . , . . " •

8 # . . . , . , 1 *
10

TIM! SEC



49 -

TERSIUM
13 2

10 N/SH SEC 1.0 HO

1 - 1»»TI
2 • 16QT8

100, <
53B1<1O> 0

160TBC
161TB<

72
6.9

'.3ft KEV
25.655 KEV 21

INTENSITy QUANT/SEC

TIME SEC



1 -
2 -
3 -
i* -

5 -
6 -
7 -

is6oy
1 580y
1 640y

165py

0.06
0.1

28.2

X
X
X

DYSPROSIUM

33( 3>
43( 6)

170E1<23)
100E1(15)
3982< 3)

B
B
B
B
B

1570y(
1990y(
169Dy<
165Dy(
166Dy<
157TB(
166H0<

1
2

1

8
1
m

,
3
1
#

.1
44
26
33
.4
50
12

M)
0)
M)
M)
D)
y>
p>

13
10

157TB
159TB
165Dy
169H0
166H0
15760
166E*

2
N/SM SEC

326.16
58.00

108.16
94.700
82.470
54.35

80.574

KEV
KEV
K8V
KEV
KEV
KEV
KgV

1 .0 MC

95
2.22
2.94
3.6
13

o.oo*
6.2

INTENSITY QUAM/SEC
1 2 3 4 9 6 7 8 9

10 10 10 10 10 10 10 10 10

*1 . . 4 3 . *
* 1 . . . 4 . . 3 , . *
* 1 . . 4, . 3 . *

1 * 1 . . . 4 . . 3 . *
10 • . . . 1 . . . . . . . 4 3. , . , . . *

* .1 . . . 4 . . 3 . *
* . 1 . . . 4 - . 3 . *
* 1 . . . * . 3 . *

2 * . 1 . . . . 4 . 3 * MIN
10 * 1 4 3 . . . *

* . .1 . . 4 . 3 *
* . 1 . • 4 3. •
* . . 1 . . . . 4 3 . •

3 * 3 . . 1 . . . 3 4 . *
10 * . .5 1 3 4 *

* .5 . . 1 3 . . • 4 . *
* 39 1 . . 4 •
* . 3 . 1 . . .4 • HOUR

U • 7 . 9 . 1 . . . . 4 •
10 * . . . .7 3 1 . . . .4. . *

* 2 . 7 . 5 1 . . . 4 *
* 2 . . 7 . 9 . 1 . . . 4 *
* 2 . . 7 . 5 . 1 . . 4 *

5 • 2. . .7 3.1 . 4 •
10 * . , . 2 . . 7 . 15 4 * 0*y

* . 2 . . 17. 5 . . . *
* 2 . 4 .1 .7 5 . . . *
* . 2 . 1 . . 7 J . . . *

6 * 1 . 2. . 7$ . . *
10 * 2 75 *

* . . 2 75 . . *
* . . 2 . 75 . . . * MONTH
* . 75 . . . • . •

7 • 73 . 2 . . . . . *
10 * I *

* . 2. . . . . •
* • . 2 . . • • . *
* . 2 . . . . . •

8 * . . 2 , . . . . •

TIM! SEC



• 71 -

HOIHIUM
13 2

10 N/SM SEC 1,0 MS

1 - 165H0 100. « 63 < 3) 8 U 6 H 0 ( 1.12 D)16*CK 80.574 KEV 4.2

INTENSITy QUANT/SEC



ERBIUM
13 2

10 N/3M SEC 1,0 "G

1 -

2 -
3 -
4 -
5 -
6 -
7 -
8 -

162ER
164ER
166ER
168ER
170ER

0.14

1 .6
33.4
27.
15.

191
13i

15i
1 .95i

5.7i

2)
2)
2)
5)
2)
3>

B
B
8
B
B
B

163ER<
163ER(

169ER<

163H0(
171TU<

1.23
10.4
2.28

9.3
7 . 5

2 . 0 5
1.09
1 .92

H)163H0
H)
SH67ER
0>169TU
HM71TU
«>172TU
S)163H0
y)171X8

1113.5
NO GAMMAS
207.80 KCV
109.74
308.29
610.04

299
66.718

KEV
KEV
KEV
KEV
KEV

0.0490

41 .7
0.013
66
47.3
77
0.15

1 7 2 T U ( 2 . 6 P M 7 2 / B 7 8 . 7 5 0 K f iV 6 . 6

10

*

1 *
10

10 10

10

10

10

10

10

10

10

6.
4
. 4

10 10 10 10

QUANT/SEC
8

10

.2

*

* 1

2 *
* . 1

4.
4 2
. 4

. . . 4

• 1
• 6
• 6

3 * 6
.1

4.
4
. 4

* 3
* 3

4 «

6
.6

3 . 6
3. 6
. 3 6

1.
1
1

4.
4
.4

•7 5 .63 1.
* 7 4 .1 3
*6 7. 53 .

5 *8 .7 S3.
* . .8. . .7.

4
4
4

35,

*
6 *

10 * 4
*

? *

.» T . S

. 8 7. 5
8 7 5 .
8 . T5 34 .

. . . 8 1 . 7 3 .

. 8 . 73 .

.4

5 8 . . 37.
. 3 7

3. .

*

*
8 •

f .
7.
7

MJN

HOUR

MONTH

TIME SEC



THULIUM
13 2

10 N/SM 8EC 1,0 NO

1 - 16»TU
2 - 170TU
3 - 171TU

100. X

4. J(

2) B 170TU( 129 l>>
4> B 171TU< 1.92 X)17iyB
2) B 172TU( 2.6 0)

84.25T KEV 3.26
66.718 KEV 0.1S
76,750 KEV 6.*

TIME SEC



74 -

10
1?

N/8M 1 .0

1 -
2 -
3 -
U m

1
1
1

68?B
74yB
76/B

0.1
31 .
12.

4
8
7

X
X
X

347E1
65
2.4

< 1
<
<

10) B
S> 9
2) 8

1
1
1
1

6?y B (
75yB<
77yB<
77LU<

32
4.2

1 .90
6.7

0)
0)
H)
Q)

1
1
1

69TU
7SLU
77LU

63.
3*6
1 '0
208

11*
.32
. 3*
.36

KEV
KEV
KEV
KEV

41 .
6.S
20
11.

6

0

10
* i

*

1 *

10 10

2. 3

10

10

.2 3
1.23.
1 . 8 3.

, . 1 . .2. 3

10 10 10

INTENSITY QUANT/SEC

10

2 *
10 * . . . .

* 4
* 4
* 4

3 *
10 * . . . •

* .
*

4 *
10 * . . . .

*
*
*

5 *
10 * . . . .

* .
*

6 *
10 • . . . .

* .
*
* .

7 *
10 * . . • •

*

8 *
10

I 2. 3

1 . 1 3 .
1 . I 3 .
1 . 2 3.

, . . 1 . .2. 3

4
. .4.

1 2. 3
1 .2 3 .
1.23.
1 . 2 3.

. . . 1 . .2. 3
1 2. 3
1 .2 3
1 . 2 3
1 . 23

. . . 1 • .3
. 1 3 2 .
. 13 .2

4 .3 1 . 2
34 . 1 . 2
. . 4 . . . , 1 . ,

3. 4
,4

.1

4
,4,

I .
2.
2

1 2
.2.
2 1

.4

4. 2
2. 4

.1

.1

.1
1

4 .
1.

1 .

8
10

«* sec

MIN

HOUH

DA/

MONTH

TIME SEC



LUTITIUH
13 2

10 N/IM IBC 1.0 MO

- 17JLU • 7.4 X
2.6 X

16.4( 9) B
7< 2> B

7) 8

176LU<
177CU<
177lUt
177HM

S.7 M)
161 0)i77tU
• ,7 0M77HJ
|.08 t)i77HP

88.161 KIV 8.8
413.70 *IV 17
208.3* KEV 11.0
208.36 KEV 90

10

*

10 10

1

10

3.
, 3

10 10 10

INTENSITY QUANT/SEC
7 8

10 10
fic

1
,1

*4
* 4
* 4

2 * 2 4 .
10 * . 2 .4

* 2 .4
* 2. 4
* 2 4 .

3 • . 2 4 .

*
I •
) •

*
*
*

10

. 3 . 1 .
3 . 1 .
3 . 1 .

3. 1 .
. . . . 3 . . . .1 . . . .

. 3 . 1
3 . 1 .
3 . 1 ,

3. 1.
9 . . . .1

2 .4
2. 4
2 4
. 2 4

1

3.
, 3

1

2 .4
2. 4
2 4
. 2 4

, . . . 2 .4,

1
9 1
3 1.
1 3.
. . 3

2 .4
21 4
2 4
. 2 4 .

, . . .2. .4.

.3

MONTH

MIN

HOUR

OAX

TIM| SEC



13

1 -
2 -
3 -
U -
9 -
6 -

7 -

1
1
1
1
1
1

74HF
?7HF
78HF
79HF
80HF
81HF

0.17
18.9
27.2
13.8
33.1

X
X
X
X
X

HAFNIUM

39EK
1.K
93<

0.34(
12. •<
4E1 <

5)
1)
6)
3)
7)
3)

B
B
B
6
B
B

1
1
1

1
1
1

73HM
78HF<
79HF (
80HF (
81HM
82HF(

«2TA<

70
4.3
11.7
3.*
42

90ES
119

10

DM79LU
I)178H*
8) 179HF
M)1«0H»
0>181TA

y M>ZTA
0)1»2W

N/SM SEC

343.40
424.37
214,10
332,31
482.0

270.40
67.749

KEV
K € V
KEV
KEV
KEV
KEV
KGV

1 .0

87
84
99
94
8«
to
41

MG

INTfNSST? OUANT/JEC
1 2 3 4 9 * 7 8 9

10 10 10 10 10 10 10 10 10

5 4 . . , , 2 . ,3 . •

S 4. . . . 2 , 3
9 4 . . . 2 . 9 .

J . 4 , , a .2 . 3 ,
. . . .5. 4 2 S. . . .

10

10

10

10

10

10

10

1.
,2.1

9 4 .
3 4.

9 4
9. 4 2

, . . .3. 4 ,

2.

2 a

3.
9
3
3.

. 1 . 3 4 .
1.54.

1 . 9 4 3
. 3 1. 3. 4
. . , . .1. . . .3. 4

1 a

4 .
9 4.

1 4
9.4

. . .94

9
. 4 9 a

1. 4 9.

1

. 4
1 . I.

1 79
1 9 V

19
f . 1

MIN

MOU*

OAX

MONTH

TIME 8EC



- 77 -

TANTALUH
13 2

10 N/SM SEC 1 ,0 MQ

1 -
2 -
3 -
k -
5 -

1

1

81TA99.988 X

82TA

0.01

21
82

03

.0
12

(25)

< 7)
( «>

B

a
B

1 82TA
1*2TA
182TA
183TA
183W

(
(
(
(
<

1
0
5
»
1
5
5

.8
2«
19
.1
.1

M) 1
8)1
0)1
0)1
8)1

82T A
«2TA
»2W
• 3W
83W

171.59
15.00

*7.74t
246.0*
107.93

KEV
KEV
KKV
KEV
KEV

49.7
0.00153
41 .2
2*. 7
24.1



78 -

1 -
2 -
3 -
4 -
9 -

1
1

1
1

BOW
84W

86W
87W

0.
30

28

13
.7

.6

X
X

%

TUNOSTEN

3.3<10)
0.002< 1>

1.8( 2)
37.8(19)
64(10)

B
B
B
B
B

1
1
1
1
1

81U (

89W (
89U (
87W (
88W {

! 121
! 1 .67
[ 7*
[ 23.•

69

13
10

0>181TA
M)1B9W
9)189RE
H)187RE
D)1B8RE

2
N/SM |EC

6.21
9.91

129.36
689.81
290.67

KfV
KIV
KIV
KEY
KEV

1.0

o.
74
0.
29
0.

MO

98

019
,3
402

XNTENSITX QUANT/SEC



RHENIUM
13 2

10 N/SM SEC 1.0 HO

1
2
S
4

1SSRE 37.5 X

1S7RE 62.9 X

0.3(
112<
T3(

1.6<

1)
3)

I
B

4> B
3) B

196RE(
1«6RE(
1B6RE<
1B8RI<

Z0E4
3.8

18.6
0)18*OS

H)1BBOS

SB.980
13T.1*
63.980
155.04

KEV
•CIV
KEV
KEV

8.6
.6
. 9

INTENSlTy QUANT/SEC

TIM8 SEC



- 80 -

OSMIUM
13 2

10 N/SM (EC 1,0 »6

1
2
3

4
S
6
7
8

- 1840S 0.01« X 30081(19) 8 18S0S( 94 P)18Mf 646.12 KEV
- 1890S 16.1 * 2.6E-M 3) 8 19Q0S( 9.9 M)19QQS 616.40
• 1900S 26.4 X

- 1920S 41, X
- 1930S

9.1<
3.9<
2.0(

15I2<

9)
8)
1)
5>

1910S<
1910SC
1930S(

191XPU
193XH<

13.1
13.4
1 . Zf
6.0
4.9

10.6

H)191O3
0)
0)193X11

S)191XR

T4.38
NO OAMMAS
138.69 KEV

43.1 KCV
129.43 K|V
•0.2? KtV

0.074

4.2T
2.3
25.r
0.00<»5T

194IR( 19.1 H)194PT 328.49 KEV 13

INTINSXTy OUANT/SEC
6 7

10 10
•••** SEC

M|N

HOUR

PAX

MONTH

sec



81 -

15

1 - 1911R 37.4 X
2 -
3 -
4 - 193IR 62.6 X
3 -

IRXOIUM

0.38(1
30E1 (
62C1 (
0.05(
110(1

7)
3)
6)
2)
3)

9
B
B
8
8

192M<
192lR( 1
192X*(
194IR (
194 IR( 1

241
.44
74
171
9.1

y>
M)
0)
P)
H)

10

192IR
192IR
192PT
194PT
194PT

N/SM

1

316.
482.
328.

SEC

61
38
90
60
49

KEV
KIV
KEV
KEV
KEV

1.0

0.
0.
83
97
13

MO

126
039«

INTENSITY QUANT/SEC
2 3 4 9 6 7 8 9 10

10 10 10 10 10 10 10 10 10

* 3 . 5 2 . . . , . •
* 3 9 .2 . . . . . •
* . 3 3 . 2 . . . . . •

1 * . 3 9 8 . . . . . *
10 • 3. .9. , 2 *

* . 3 . 9 2 . . . . . *
* . 3 9 .2 • . . *
* . . 3 3 . 2 . . . . *

2 * . . 3 3 2 . . . . * MIN
10 * 3, .3. 2 *

* . 3. 32 . . . •
* . . . 3 2 9 . . , . •
* . . . 2 3 9 . . , . •

3 * . . 2 . 3 3 . . . *
10 * .2. . . . . . . 3 .5 •

* 2 . . 3. 9 , . *
* . . . .3 3 . . . *
* . . . . 3 9 . . . • H O U R

4 * 4 . . . 3 3 . . *
1 0 • . < » , 3 . 5 *

* 4 . . . . 3. 3 . •
• 4 . . . . . 3 9 . . *
* 4 . . . . 3 3 . . *

3 * .4 . . . . 3 3 . . •
10 • 4 3 • OAX

* 4 . . . 33. . *
* . 4 . . . . 3 . 3 , •
* . 4 . . . 3 . 3 . *

6 * . .4 . . 5 . . 3 . •
10 * 4 3 3 •

* . 3 4 . . . , 3. *
* . 4 . . . 3 • MONTH
* . . 4. . . , .3 •

7 * . . .4 . . . 3 •
10 * , 4 3 . . *

* . . . 4 . . . 3 •
* . . . 4 . . . 3 *
* . . . 4 , . . 3 . *

8 * . . 4 . 3, . *
10 A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

TIM| $EC



- 8 2 -

13

1
2
3
4
5
6
7
8
9
A

192PT
194PT
196PT

198PT

199PT

0.
32
29

7

78
.9
.3

.2

X
X
X

X

PLATINUM

2.2(
0.090(1
0.09(
0.69(

0.027(

8)
13)
1)
8)
3)

3,67(20)
19(110)

B
B
B
B
B
B
B

193PT(
193PT(
197PT(
197PT(
199PT(
199PT(
200PT(
197AU(
199AU(
200AU(

1
1
1

1

4.3
4.0
.57
8.3
3.6
31
2.5
7,8
3.1
48

0)
D)
H)
H)
S)
M)
H>
S)
0)
M)

1
1
1
1
1
1

10

93PT
93PT
97PT
97AU
99PT
99AU

20QAU
1
1
97AU
99H0

200H0

N/3M SEC

12.634
98.90
346.9
77.33

391.93
942.98
76.20

279.01
198.37
367.90

KEV
KEV
KEV
KEV
KBV
KIV
KEV
KIV
KEV
KEV

1.0 MO

0.6644
11 .4
11.1
17
89
14.8
13,4
72
36.9
19

I N T E N S I T Y QUANT/SEC
- 2 - 1 0 1 2 3 4 9 6

10 10 10 10 10 10 10 10 10

* . 2 . 3 4 . , 6 . 9 . . •
• . 2 . 3 . 4 . 6 . 9 . . •
* 1 9 . 2 . 3 4 . 6 9 . . •

1 * 1 9 . 2 . . 3 4 . . 6 9 . . •
10 * . 1 . 8 9 . , . 2 3 4 6 . , 5 «

* 1 . 8 9 . 2 . 3 4 . . 6 9 . •
* 1 8 9 2 . 3 . 4 . 6 9 . *
• . 1 8 . 9 2 . 3 4 . 6 . *

2 • . 1 . 8 9 2 . . 3 4 . 3 , 6 . • M I N
10 • 1 . . 8 . , 2 9 3 4 . 3 . . . . 6 •

• . 1 . 8 . 2 9 . 3 3 * . . 6 . •
* . 1 8 . 9 2 9 3 . 4 . 6 . •
• . 9 . 1 8 . 2 . 9 3 4 6 . »

3 • . 1 . 8 2 . 9 . 3 4 , . « •
10 • 1 . . 8 . , 2 . . , . 9 . 3 . 4 6 . . *

• . . 1 . 8 . 2 93 4 . . 6 *
* . . 1 8 . 2 . 9 , 4 . 6 *
• . . . 1 8 . 2 . 3 . 9 4 . 6 • HOUR

4 * . . . 1 8 , 2 . 3 94 , 6 •
10 • 7A 1 . 8 . . , . 2 . . , 3 , . 9 4 6 . . . •

• 7 A . . . 8 , . 2 3 . 6 9 4 . *
• 7 A . . . 8 1 . 6 3 . 9 •
* 7A . . 8 6 . 1 . 3 2 , .9 *

9 * 7 A 6 . B . . 1 3 . 2 . . 4 9 *
1 0 • . . . 7 . A 3 . . . . 1 2 4 9 . * O A y

• 7 A 3 . . , 1 . . 2 . 4 9 *
• 7A . . . . 1 . , 2 . 4 9 *
* A . . , . 1 . . 2 4 . 9 *

6 * . . . . 1 . , 4 2 . 9 *
10 * 14 . . . . 2 9 . •

* . . . 4 . 1 . 2 . 9 *
• 4 . . . . 1 . 2 . 9 . * MONTH
* . . . 1 . 2 . 9 , . *

7 * . . 1 . 2 9 . . . *
10 * . 1 . . . . 9 2 *

* . . . , . , , *
8 • . , . . . , . *

T I M E SEC



S3 -

0010 10 N/SM SEC 1 .0 MO

197AU
198AU
199AU

100 98.8<
25812(1

30(1

3)
2)
5)

B
8
B

198AU<
199AU<
200AU<

2
3
.T
.1
UB

0)
D)
M)

198H6
199H6
200NG

*11
198
367

.79

.37

.90

KEV
KEV
KEV

93
36.9
19

INTENSITy QUANT/SEC



1 -
2 -
3 -
4 -

s -
6 -

196H0

198H0
2O2H0
204HQ

0.1

10.
29.
6.

5

1
7
9

X

%
%
X

MIRCUR/

120(13)
30881(20)
0.018( 4)

4.9( 1)
0.43(10)

8
S
B
8
B

197H0(
197H8(
199HQ(
203H0(
20»HQ(
197AU(

23.6
2.7
43
47
'.1
7.8

H)
0)
M)
0)
M)
s>

13
10

197H0
197AU
199H0
203TL
205TL
197AU

2
N/8M SEC

133.88
77.352
198.37
279.19
203.74
279.01

KEV
KEV
KEV
KEV
KEV
KEV

1 .0

34
18
93
81
2.2
72

INTENSITy QUANT/SEC
-1 <

10 10 10 10 10 10 10 10 10
SEC

10

10

10

10

10

10

10

43.1 * 2.
43 1 9 2
.43 1 9 2
. 4 1 .9 2

. . . 43.1 . .*.2
43.1 9 2.
43 1 9 2
.43 1 9. 2
. 4 1 .1 2

. . . 43.1 . 3 .2
.6 43.1 8 2.

43 19 2
.43 19 . 2
. 4 11 . 2

. . . 9 . 1 . .
.6 2.

2

s

2
.2

3 .

6 .

. 9 34 .1
34. 1
3 .4 1 , 2
3 . 4 1 , 2

». . .3. , . 4 .1. , .
.A3 . 4 .1
. * . 4. 1
. 6 . ,4 1
. * . 41 . 2
. . .* 41 , . , I .

6 . 14 . {
6 . . 1 4 . 2

. • . . 1 .4 2
1 . .42

. . . . 1 4 .
2 4

. 2 . 4
2 . . 4*

. . 4*
4*

HOUR

MONTH

*
• /EAR

T I M E S E C



THALLIUM
13 2

10 N/SM SEC 1.0 MC

1 - 20$rC 70.9 K 0.10< 3) 8 20*TL< *.* M)206pB 1165.0 KEV 0.09

INTENSITY OUANT/SEC

T I M E I E C



86 -

13

1
2
3

232TH
233TH

100. X

THOHIUM

7.4O( 6)
15E2( 1)

B
B

233THC
234TH(
233PA(
234PAC
234PA<

22
24

1 .
*

.3

.1
27
17
.7

M)
0)
0)
M)
H)

10

233PA
234PA
233U
234U
234U

N/SM

a.
73.

311.

SEC

22
• 2
96

43.500
131 .2

xev
K6V
KIV
K6V
KEV

1 .0

1 ' t

23,
56
0.4
20

MO



- 87 -

UMNIUM
13 2

10 N / IM SEC 1 , 0 HC

1 - 236U 5 . 2 ( 3 ) B 237U ( 6 . 7 O)237NP 5 9 . 5 4 3 KEV 33
2 - 238U 9 9 . 2 7 X 2 . 7 Q < 2> B 239U ( 2 3 . 5 M)239NP 7 * . 6 7 0 <6V 50

TIME SEC



- 88 -

13 I
THERMAL NEUTRON K U X 10 N/SM SEC
SAMPLE WEIGHT 100. MO
ACTIVATION TIME IS EQUAL TO COOLING TIME(SEC)

10 10 10 10 10 10 10

H
HE
H
BE
B
C
N
0
F
NE
NA
MG
AL
SX
V

S
CL
AR
K
CA
SC
TI
V
CR
MM

nCO
NI
CU
ZN
GA
GE
A$
SE
BR
KR
R?
SR
y
ZR
N8
MO

T C
RU
RH
PD
AG
CO
IN
SN
S8
TE
I
XE
CS
BA
LA

2.07E2
2.40E2
1 .74E7
6.86E5
1.78E5
8.52E4
2.64E7
3.42

1.09E3
4.36E7
1.03E6
4.02E3
3.11E4
2.85E9
2.08E5
1.77E8
2.37E2
1.07E7
3.76
4.64E*
2.34E3
1.12E6
6.42E3
2.08E5
2.78E6
1.18E5
3.08E8
1.46E6
2.54E7
2.96E6
3.27E4
3.9fcE2
3.81
0.01
1.71E4

6.98E3
2.51E8
4.25E5
2.79E8
2. 14E4
2.93E10
U . 26E*.
2.67E5
1.34E5
2.17E6
1.00E6
9.69E4
3.86ES
1.76E5

5.79E2
1.70E3
7.57E7
5.34E6
1.78E6
8.38E5
2.4668
3.42E1

1.06E4
2.32E6
1.0367
4.02E4
3.06ES
1.74E10
2.03E6
1.70E9
2.3?E3
1.07E8
3.76E1
4.57E7
2.33E4
1.08E7
6.02E4
2.08E*
2.29E7
1.18E6
1.8iE9
1.45E7
1.25E8
2.54E7
3.26E5
3.94E3
6.64E1
0.08
1.70E5

6.97E4
2.02E9
3.58E6
1.91E9
2.13E5
5.93E9
4.1«E5
2.57E6
1.34E6
2.iftET
8.S2E6
9.68EJ
3.38E5
1.76E6

0.14
6.80E2
5.57E5
4.97E6
1.77E7
7.1164
1.24E9
3.3812

7.7JI4
2.23E7
1.0263
4.01E9
2.56E6
1.95E9
1.9917
1.12110
2.37E4
1.06E9
3.7612
3.94E8
2.3185
8.01f7
3.21E5
2.08E7
3.5117
1.18E7
1.5218
1 .33E8
6.69E6
5.78E7
3.23E6
3.91E4
3.40E3
0.80
1.5286

6.93E5
5.09E9
2.57E7
5.80E8
2.07E6
2.13E10
3.5616
1.78E7
1.26E7
2.03E8
1.7317
9.60E6
3.32E6
1.76E7

0.31
1.7468
1 .45E7
2.9517
3.0713

4.21E4
1 .4768
8.83E8
3.9316
4.3966
3.48E7
1.2167
2.9319
2.3715
9.61E9
3.76E3
9.34E8
2.0«E6
4.61E7
1.56E6
2.0468
1.94E7
1.1768
S.62E6
5.6618
5.8167
1 .23E7
2.93E7
3.60E5
4.1214
8.05
2.8967

6.9466
1 .8369
1 .1767
1.4417
1 .5067
1.60E11
7.3566
3.48E7
6.79|?
1.09E9
4.9016
8.77E7
2,7617
1.7568

1.4719 ;
3.4812

1.16E4 !

3.2217
2.2369 ,
3.10E7 i
4.3713 :
3.48E8 :
0.20

5.78E9 ;

1.01E1

J.60ES
k.29E7 i
I.49E4
I.43E9

2.3616 2.27E7 1
3.59610 II.22E7
3.7314 3.66E5 i
1.5867
7.6166
1.7467 ,

I.58E8
I.47E4 |
J.47E7

1.2967 2.11E7 !
1.7069 ,
3.2067 ]
1.0669 t
4.3466
8.2668 1
1.4768 !
9.206$ 1
1.1968 •
1.6266 j
3.S5E5 *
8.0561 1
1.62E6 1

3.6717 :
1.6363 1
5.2367 (
3.8066 !
7.3966 I
1.07E11
1.8565 ;
3.3SE8 ,
7.1666 !
4.5767
4.2067 <
3.65f8
4.72E7
1.64E9 I

J.90E9
I.80E6
».03E9
1 .49E?
.97E9 :
J.19E6 (

1.7664

k.4361
r.08E4
I.02E10

.3468

!.87|6
1 .5769
>.»?
r.64E1
I.52E7
1.79E4
1.33E4
I.07E7
1 .36E8
I.44E7
J.70E4

).68E6 4.89E7
S.04ES 2
!.66E3 <
>,14E5 :
.23E3 1

».06E7 1

I.99E7 J
S.13E3
1.2017 ,
J.78E7 2
k.90E7 <
(i.52E6
>.34E> J
J.25E9 <
J.10E/ 1

».58E7

1.36E8
1.49E6 <
I.68E9 :

(.5566
K50E4
I.16E6
>.3SE4
S.45E6

>.04E8
I . 4 1 E 2
?.19E6
I.62E8
I>.S5E6
I.64E7
(.13E6
'.26E8
J.74E7

1.7117
1 .34E9
>.07E6
».07E8

0.89
1 .79
8.59E10

4.27E7

2.8866
1 .48610

3.56EB

5.58E8

2.13E4
2.88E6
7.10E6

1.89E7
6.86E3

2.29EB

1.2313
2.34E9
2.54E5
4.33E7
6.48E6
1.6SE9
2.94E7

1 .0367

1 .19E10
3.97E5
8.19E3



2

CE
PR
ND
K 1J

SM

tu
(iO

TB
oy
HO
ER
TU
/B
LU
HP
TA
W
RE
OS
IR
PT
AU
HG
TL

PP
BI
TH
U

1

1 .85EJ
1.21E4
1.18ES

1 .«»2E6
1 .89E7
1.27E6
3.16E3
4.69E8
1 .O2E5
1.47E9
6.87E2
2.11E4
2.52E5
1.63E9
1.14E4
8.25E4
1.97E7

6.92E2
1.10E6
2.37ES
8.58ES
7.67E3
5.1OE2

1.89E6
1.66E6

10

1 .57E4
1 .21E5
1 .16E6

1 ,9iE7
1 .89E8
1.22E7
3.1614
4. 14E9

1 .02E6
3.4SE8

6.87E3
2.11E5
2.S2E6
9.93E9
1 .13E5
8.29E5
1 .95E8
6.9JE3
9.86E6
1 .20E6
8.5866
7.67E4
4.92E3

1 .87E7
1 .65E7

10

1 .O'E5
1.27E6
1.03E7

1.7818
1.89E9
8.0«17
3.16E3
1.24E10
1.02(7
5.08E6
6.87E4
2.0«e6
2.50C7
1.11E9
1.02E6
8.2416
1.80E9
6.98E4
3.43E7
4.2SE6
8.5817

7.67E5
3.4014

1.75E8
1.55E8

10

1 .08E6
1.61E7
3.04E7

8.87E8
1 .84E10
1.72E7
3.1666
7.23E9
1.01E8
4.91E7
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