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the decay proceeds with multiple gamma rays. Two of these, with energies of 0.8933
MeV and 0.3747 MeV have 100-percent intensity, and another strong gamma ray has an
energy of 0.9117 MeV.

Under each reaction the gamma rays are listed by decreasing percent and for the
same percent value by decreasing energy. When the percent intensity is not available,
the energies of the gamma rays are listed in the order of relative intensities if known.

Table 2, derived from Table 1, is designed to be useful for identifying gamma rays
from unknown target nuclei. It also serves to show when certain reactions cannot be
distinguished by gamma-ray energy alone. The listing of target nuclei, rather than residual
nuclei, permits quick checking back to Table 1 for other possible reactions with the same
target nucleus. Table 2 has three parts to separate three regions of half-lives: Part A,
from 100 psec to less than 1 minute; Part B, from 1 minute to 2 hours; and Part C, from
2 hours to 24 hours. In this dual-column listing the order is by gamma-ray energy in
MeV. All photonuclear reactions which can produce this gamma ray are listed in ascend-
ing order of target nucleus together with the resulting photoparticles. The intensity
factors, percent intensity times abundance, are rounded to 0.1 percent, and any reaction
which has an intensity factor of less than 0.05 percent is omitted. Usually the reactions
listed under a gamma ray produce the same radioactive nucleus. However at times the
same gamma ray results from the decay of two different residual nuclei or through
consecutive decay. Care was taken to list all the reactions which can produce a given
gamma ray. The number of significant figures given for the gamma-ray energy reflects
the accuracy of measurement. Errors for these values are not available without extensive
literature searches. More recent values for some of these energies may exist. The literature
search needed to obtain the latest values could not be undertaken at this time. Some
more recent values may be obtained from Galatanu and Grecescu [7], who list gamma-ray
energies from yn and yp reactions in their Tables I and II. The activities they list have
half-lives ranging from 5.3 seconds to 303 days. Another possible source for more recent
gamma-ray energies is the "Catalogue of y-Rays Emitted by Radionuclides" by
Wakat [8]. This listing is not confined to photo-produced radionuclides. Wakat presents
two lists by gamma-ray energies: one for activities of half-lives less than 1 day and the
other for activities longer than 1 day.

Another important compilation of nuclear data is the "Table of Isotopes" compiled
by R. L. Heath which is published in the CRC Handbook of Chemistry and Physics,
53rd edition, 1972-1973, pages B245 to B541. Information is listed for isotopes of all
known elements. For some of the gamma-ray energies the uncertainties are given. The
residual nuclei which result from the photonuclear reactions listed in Table 1 can be
found among the isotopes in Heath's Table.

CROSS SECTIONS AND RADIOACTIVE YIELDS

Values of photoreaction cross sections and yields of resultant activities could not be
included in the tables at this time. The following discussion of applicable photonuclear
cross sections is presented as an aid in using the compilation and is not intended to be
comprehensive. The reader is referred to the NBS Photonuclear Data Index [9], which
was used in selecting the pertinent references by authors mentioned in the following
paragraphs. These cross-section studies are applicable to reactions given in the compilation.
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Photoneutron reactions have been studied more extensively than other photonuclear
disintegrations. Measurements made using resultant radioactivity such as those by Carver
and Turchinetz [10], Baglin and Spicer [11], Anderson et al. [12], and Kayser et al. [13]
could distinguish yn reactions from y,2n and ynp reactions. Measurements made with
the detection of photoneutrons give results for yn alone only below multiple-particle
thresholds. With the technique of measuring photoneutron multiplicity, developed by
Fultz and coworkers [14] and used by Berd'ere and coworkers [15] as well as by Antropov
et al. [16], the cross sections for y,2n and y,3n reactions can be separated from the single-

neutron (yn and y,np) cross section. The percentage of the total neutron cross section
contributed by the multineutron reactions up to about 30 MeV varies with neutron
enrichment both among the isotopes of an element and with atomic number. The average
for Sn isotopes is about 30 percent, whereas for 1 8 1 Ta and 18 6 W the value is 40 percent.
One can expect that the y,np reaction for medium-weight elements to have a cross section
similar in magnitude and energy to that of the y, 2n reaction. Up to 30 MeV the y,3n
reaction is quite small, contributing less than 4 percent of the total neutron cross section.

There may be certain cases in which y,3n reactions are of special importance. The
measurements by Haustein and Voigt [17] with 70-MeV bremsstrahlung of the isomer
ratio for 137Ce and 141Nd showed that the y,3n reaction leading to 137Cem and 14 lNdm
were more efficient in producing the higher spin isomer relative to the lower spin ground
state than were the y,n reactions leading to the same resultant nuclei.

Costa et al. [18] have measured the production by the yn reaction of an isomer
with a spin lower than that of the ground state. Up to 70 MeV the production of the
isomer relative to the total yn reaction was found to be approximately 0.5 for 38Km
and 0.8 for 89Zm and 9IMom.

Much less information is available for photoprotons, photodeuterons or 'y,np, photo-
tritons, and photo-alpha particles. For intermediate nuclei the value of the yp cross
section is strongly influenced by the number of neutrons; for example the 'y,p cross
sections integrated to 30 MeV for 58 Ni and for 60Ni were measured by Ishkhanov et
al. [19] to be 570 and 320 MeV-mb respectively. Carver and Turchinetz [10] found
cross-section values integrated to 32 MeV of 0.22 MeV-b for 5 8 Ni('Y,n), 0.52 MeV-b for
5 8 Ni(y,p), and 0.13 MeV-b for 62 Ni(y,p). The observation of specific gamma rays with
a NaI(Tl) spectrometer was used by Carver, Peaslee, and Taylor [20] to measure the
cross sections of the reactions 18 6 W(7,p)l 8 5 Ta, 18 6W(rytn)l85Wm, 18 4 W('yp)1 8 3 Ta,
and 2 O1 Hg(-y,p) 2 0 0 Au.

The usefulness of a particular reaction for activation analysis depends on various
factors. The isotopic abundance of the parent nucleus and the fractional decay which
produces the gamma ray being detected are included in the intensity factor. The cross

section for a photonuclear reaction is a factor which involves the dependence of the
yield upon the energy of excitation. The half-life of the resulting activity also strongly
influences the yield. When a photonuclear reaction can produce an isomeric state and a

radioactive ground state, the relative detectability depends on both the branching ratio
for formation of the states and their half-lives. The optimum duration of irradiation is

directly related to the half-life of the resulting activity. Variations with energy and

duration of the irradiation can be noted from Table 2 in Lutz's article [3], which gives

calculated sensitivities for photon activation analysis. The half-lives of the activities

included in his table range from 2.7 seconds to 150 years. He gives sensitivity in terms
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of disintegrations per second (per microgram of element). The intensity of a particular
gamma ray is not included. A number of the reactions listed in Lutz's table decay through
j3+ only and therefore are not included in this compilation.

Yields of photonuclear reactions and the gamma-ray spectrometric study of resulting
nuclei have been studied extensively with 20-MeV bremsstrahlung by Oka and coworkers [21].
They give yields per mole-roentgen which, with the bremsstrahlung shape at 20 MeV, are
related to cross sections. They also give yields in terms of microcuries per milligram.
Their work with short-lived nuclides and their spectrometric studies give data on the limits
of detection in micrograms and the counts per minute per milligram in the photopeak of
the gamma ray measured by a NaI(Tl) detector. These data can be used as guides for
estimating the feasibility of specific reactions for activation analysis with a Ge(Li)
spectrometer.

The use of higher energy and more intense bremsstrahlung from linear electron
accelerators permits the use of other photonuclear reactions in addition to Oyn and yp
reactions. High-intensity bremsstrahlung up to 60 MeV in energy was used by Oka, Kato,
and Sato [22] along with chemical separation to study the yields of photonuclear reactions
in titanium and vanadium. They used a NaITl) detector and expressed their measure-
ment of yield relative to the ,3 activity from the 1 2 C(y,n)1 1 C reaction. They observed
decay from residual nuclei produced by multiparticle photodisintegrations. From titanium
the decay gamma rays from 4 5 Ti, 4 4 Sc, 4 6 Sc, 4 7 Sc, 4 8 Sc, and 4 7 Ca were observed. The
vanadium target yielded 48 V, 46 Sc, 4 7 Sc, and 4 8 Sc as resultant nuclei.
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Table 1 (Continued)

Target Photo- Residua Principal Gammas Percentage
Nucleus reaction Res Decay Intensity

Abdunce (Separation NucLeus Mode Energy Percent X
munance, Energy) (MeV) Abundance

1 ONe 2 2

(Cont.)
(9.22)

1 1 Na2 3

(100.0)

12M9 24
(78.99)

1 2 Mg2 5

(10.00)

1 2 Mg2 6

(11.01)

np
(23.37)

p
(15.27)

He3

(24.45)

2p
(24.06)

2n
(23.49)

T
(26.70)

2n
(29.70)

n
(16.53)

p
(12.06)

2n
(23.86)

He3

(26.00)

2p
(24.84)

n,p
(23.16)

p
(14.15)

F2 0

11.4s

F2 1

4.4s

F 2 0

11.4s

F2 1

4.4s

Na 21

22.8s

Na2 1

22.8s

Mg 2 2

3.99s

Mg 23
12.1s

rNa2 4 m
20ms
Na 2 4

15.Oh

Mg 23

12.1s

Ne 2 3

37.6s

Ne2 4

3.38m

rNa24m

20ms
Na24

15.Oh

Na2 5

59s

3-

I+

I+

IT

0-

,- to
Na2 4

(15.0h)

I.T.

1.63

0.35
1.40

1.63

0.35
1.40

0.350

0.350

0.583
0.074
1.28

0.439

0.473

2.7539
1.3685

0.439

0.439

0.437
0.88

0.473

2.7539
1.3685

0.98
0.58
0.40
1.61

_____________ 5 ___________ .1 ____________ 1 ____________ I ___________

100.0

99.0
12.0

100.0

99.0
12.0

2.3

2.3

95.4
95.4

4.6

9.0

100.0

99.0
99.0

9.0

32.0

100.0
8.0

100.0

99.0
99.0

15.0
14.0
14.0

6.0

9.22

9.02
1.095

100.0

99.0
12.0

2.3

1.82

75.30
75.30

3.63

7.10

10.00

9.90
9.90

0.90

3.52

11.01
0.88

11.01

10.90
10.90

1.65
1.54
1.54
0.66
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode (MeerV) Percent X
(Abundance) - (eV)Abundance

1 3 A12 7

(100.0)

14 Si28

(92.21)

14 Si29
(4.70)

14Si3O
(3.09)

1 5 p 31

(100.0)

(6S32
(95.0)

He3

(23.71)

2p
(22.42)

nux
(26.51)

2n
(30.49)

p
(12.33)

He 3

(24.79)

np
(22.94)

p
(13.51)

He3

(22.51)

2p
(20.80)

2n
(23.64)

n
(12.31)

T
(24.02)

np
(21.18)

2n
(28.09)

{Na2 4 m

20ms
Na 2 4

15.Oh

Na 2 5

59s

Mg 2 3 .

12.1s

Si26

2.1 s

A128

2.31m

Mg 2 7

9.5m

A12 8

2.31 m

A129

6.6m

A128

2.31 m

A12 9

6.6m

p29

4.4s

p30

2.50m

p29

4.4s

p30

2.50m

S30

1.42s

__________ I _________ .1 _________

IT

3+

'+

'-

'3+

P+

P+

P +

0.473

2.7539
1.3685

0.98
0.58
0.40
1.61

0.439

0.82

1.780

0.842
1.013

1.780

1.28
2.43

1.780

1.28
2.43

1.28
2.43

2.23

1.28
2.43

2.23

0.684

100.0

99.0
99.0

15.0
14.0
14.0

6.0

9.0

34.0

100.0

69.0
31.0

100.0

93.0
7.0

100.0

93.0
7.0

0.8
0.2

0.5

0.8
0.2

0.5

80.0

100.0

99.0
99.0

15.0
14.0
1A l
-L *.U

6.0

8.29

31.35

4.70

2.13
0.96

3.09

2.87
0.22

100.0

93.0
7.0

0.8
0.2

0.5

0.76
0.19

0.48

76.0

. . .
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucle reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance

16 S32
(Cont.)
(95.0)

17 C13 5

(75.77)

17C137

(24.23)

18Ar3 6

(0.337)

18Ar 40

(99.60)

19K39
(93.08)

(9K41
(6.91)

n
(15.09)

n, oz
(19.31)

n
(12.64)

He3

(21.87)

np
(21.14)

n
(15.25)

He3

(23.08)

np
(20.60)

p
(12.53)

not
(19.85)

2n
(25.15)

n
(13.09)

He3

(20.68)

S3 1

2.61s

p30
2.50m

C134 m
32.3m

p34

12.4s

Cl34 m
32.3 m

Ar35

1.8s

S37

5.06m

Ca3 8

37.3m

C139
55.5m

Cl34 m
32.3m

K37

1.23s

K3 8

7.68m

Ca38

37.3 m

lo+

V+

IT
0+

IT
9+

'-

0-

IT
0+

1.27

2.23

0.145
2.127
3.304
1.177

2.127

0.145
2.127
3.304
1.177

1.220
1.763

3.09

2.170
1.60

1.27
0.246
1.52

0.145
2.127
3.304
1.177

2.80

2.170

2.170
1.60

1.1

0.5

45.0
40.2
14.8
12.2

25.0

45.0
40.2
14.8
12.2

5.0
2.0

90.0

47.0
38.0

51.0
43.0
42.0

45.0
40.2
14.8
12.2

2.0

100.0

47.0
38.0

1.05

0.37

34.1
30.4
11.2

9.24

6.06

0.516
0.135
0.05
0.04

0.017
0.007

89.64

46.8
37.9

50.8
42.8
41.8

41.9
37.4
13.8
11.4

1.86

93.08

3.24
2.62

I

11

0_



M. E. TOMS

Table 1 (Continued)

Photo- _ Principal Gammas Percentage
Target reaction Residual Decay TIIntensity

Nucleus Nuecalution Nu sle Innce
(Abde (Separation 1/2 Life Mode Energy Percent X

(unance, Energy) (MeV) JJAbundance
- I I~~Tr I

19K41
(Cont.)
(6.91)

2OCa4O
(96.97)

20Ca43
(0.145)

20Ca44
(2.06)

2OCa48
(0.18)

21Se45
(100.0)

2p
(20.32)

nu
(22.29)

T
(25.00)

np
(21.42)

2n
(28.94)

2p
(19.91)

p
(10.67)

He 3

(23.32)

np
(21.80)

p
(12.17)

np
(24.16)

p
(15.80)

He 3

(20.97)

2p
(19.06)

C139

55.5m

Ar35

1.8s

K37

1.23s

K38

7.68 m

Ca 38

0.66s

Ar41

1.83h

K4 2

12.4h

Ar41

1.83h

K4 2

12.4h

K4 3

22.4h

K46

115s

K4 7

17.5s

K4 2

12.4h

K4 3

22.4h

P+

A+

9+

0-

1.27
0.246
1.52

1.220
1.763

2.80

2.170

3.50

1.293

1.528

1.293

1.528

0.374
0.619
0.594
0.394
0.388

1.347
3.7

2.01

1.528

0.374
0.619
0.594
0.394
0.388

51.0
43.0
42.0

5.0
2.0

2.0

100.0

99.2

18.0

99.2

18.0

84.7
82.4
14.0
11.2

6.6

89.0
28.0

84.0

18.0

84.7
82.4
14.0
11.2

6.6

3.52
2.97
2.90

4.85
1.94

1.94

96.97

0.134

0.025

2.04

0.37

1.75
1.70
0.29
0.23
0.14

0.16
0.05

0.15

18.0

84.7
82.4
14.0
11.2

6.6

I__ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ J I1 I__ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
NAunaleus (reaction NucLe Decay - IntensityNucleu (Separation Nces Mode Energy IX

(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
... ~~~ .

21Se45
(Cont.)
(100.0)

2 2 Ti4 6

(7.93)

22Ti47

(7.28)

22Ti48

(73.94)

23 V50
(0.24)

23 V51

(99.76)

24Cr5 O
(4.345)

24Cr53
(9.50)

24 Cr5 4

(2.365)

25Mn 55

(100.0)

26Fe54
(5.82)

2n
(21.03)

n
(11.32)

np
(21.67)

p
(10.46)

np
(22.09)

a
(9.88)

nu
(20.94)

2n
(23.32)

n
(12.93)

p
(11.13)

He3

(22.12)

np
(20.86)

p
(12.04)

He3

(21.20)

nau
(21.35)

Sc 4 3

3.94h

Sc 44

3.92h

Sc 44

3.92h

SC4 6m

20s

SC4 6 m

20s

SC4 6 m

20s

SC4 6m

20s

Cr 4 8

23h

Cr49

41.9m

V5 2

3.75m

Ti51

5.8m
V5 2

3.75m

V5 3

2.Om

V52

3.75m

Cr4 9

41.9m

f3+

IT

IT

IT

IT

EC

,+, EC

'-

9-

'3-

'3-

+, EC

0.374

1.156

1.156

0.142

0.142

0.142

0.142

0.116
0.31

0.09065
0,06229
0.153

1.4336

0.3194
0.928

1.4336

1.01

1.4336

0.09065
0.06229
0.153

22.0

99.8

99.8

100.0

100.0

100.0

100.0

100.0
100.0

30.0
15.0
14.0

100.0

95.4
4.6

100.0

100.0

100.0

30.0
15.0
14.0

22.0

99.8

7.92

7.28

73.94

0.24

99.76

4.345
4.345

1.304
0.652
0.608

9.50

2.258
0.147

2.365

2.365

100.0

1.746
0.873
0.815

1. . . . _ _ _ _ _ _ _ _ _ I
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Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Residual Decay Intensity

Nbed (Separation 1/2 ife Mode Energy Percent
un.ance E (MeV) Abundance

_ _ _ _ _ _ _ _ _ _ E nergy) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2 6 Fe 5 4

(Cont.)
(5.82)

2 6 Fe 5 7

(2.19)

26Fe 58

(0.33)

27 Co 59

(100.0)

28Ni58

(67.77)

28Ni 61

(1.25)

2n
(24.06)

n
(13.62)

p
(10.56)

np
(20.60)

p
(11.96)

He3

(20.26)

2p
(19.33)

nux
(20.03)

T
(21.16)

p
(9.86)

Fe 5 2

8.2h

FeS3 m

2.53m

Fe53

8.5m

Mn 5 6

2.58h

Mn56

2.58h

Mn57

1.7 m

Mn56

2.5Sh

Mn 57

1.7m

Fe53m
2.53m

Fe53

8.5m

Co 55

18.2h

C060m
10.5m

,+, EC via
Mn5 2 m
(21 m)

IT

0+

'-

IT

EC,i+

IT

0.165
0.383

0.702
0.011
1.328
2.339
0.383
0.915

0.847
1.811
2.110

0.847
1.811
2.110

0.1219
0.1363

0.847
1.811
2.110
2.52

0.1219
0.1363

0.702
1.011
1.328
2.339
0.383
0.915

0.933
1.412
0.480
1.322

0.0586

100.0
100.0

100.0
80.0
80.0
20.0
50.0
11.0

99.0
29.0
15.5

99.0
29.0
15.5

89.0
11.0

99.0
29.0
15.5

1.1

89.0
11.0

100.0
80.0
80.0
20.0
50.0
11.0

70.0
11.0
10.0

5.0

100.0

,1 . .____ _____ ____ _____ __J _____ ____ _____ ____ __ 1 ____ _____ ____ __.I

5.82
5.82

5.82
4.66
4.66
1.16
2.91
0.64

2.168
0.635
0.339

0.327
0.096
0.051

0.294
0.036

99.0
29.0
15.5

1.1

89.0
11.0

67.77
54.22
54.22
13.55
33.89
7.45

47.44
7.45
6.78
3.39

1.25
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M. E. TOMS

Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Residual Decay Intensity

(Abundance (Separation 1/2 Life Mode Energy Percent X~unance~Energy) (MeV) Abundance

3 0 Zn 6 4

(Cont.)
(48.89)

3 OZn 6 7

(4.11)

3 0 Zn 6 8

(18.57)

3 0 Zn7 O

(0.62)

31 Ga6 9

(60.16)

3IGa 7 l
(39.84)

T
(Cont.)
(18.97)

n,p
(18.55)

2n
(21.02)

n
(11.86)

p
(8.90)

He3

(19.79)

np
(19.10)

n,ae
(14.91)

He3

(*)

np
(19.50)

n
(9.20)

n a
(14.39)

n
(10.32)

n a
(14.38)

He3

(19.66)

Cu6 1

(Cont.)
3.41h

Cu6 2

9.80m

Zn6 2

9.3h

Zn6 3

38.4m

Cu6 6

5.1 m

Ni6 5

2.56h

Cu6 6

5.1 m

Ni6 5

2.56h

Ni6 7

50s

Cu6 8

30s

Zn6 9 m

13.8h

Cu6 4

12.75h

Ga6 8

68.3m

Cu66

5.1 m

Cu6 8

30s

B+, EC

EC,,B+

0-

0-

'0-

IT

,+,EC

V+,EC

9-

0.38
0.58
0.94

1.172

0.42
0.59
0.51

0.669
0.962

1.039

1.481
1.115
0.368

1.039

1.481
1.115

0.90
0.89

1.078
0.80

0.439

1.34

1.078

1.039

1.078
0.80
1.88
1.24

2.5
1.5
1.4

0.5

34.0
22.0
11.0

8.0
6.0

9.0

24.6
16.0

4.4

9.0

24.6
16.0

50.0
16.0

92.4
15.4

100.0

0.5

4.0

9.0

92.4
15.4

6.6
2.0

1.22
0.73
0.68

0.24

16.62
10.75
5.38

3.91
2.93

0.37

4.57
2.97
0.82

1.67

0.15
0.10

0.31
0.10

0.57
0.095

0.62

0.30

2.40

3.59

36.80
6.14
2.63
0.80

16



NRL REPORT 7554

Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Ridual Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy PercentX
(Abundance) Energy) 1__2_____e ________Pe(MeV) Abundance

3 1 Ga7 l
(Cont.)
(39.84)

32Ge70

(20.5)

32Ge 7 2

(27.4)

32Ge73
(7.8)

32Ge74
(36.5)

np
(17.07)

n
(9.31)

np
(18.84)

He 3

(19.08)

np
(19.04)

n
(10.75)

a
(5.29)

P
(10.00)

2n
(17.53)

noL
(15.49)

np
(20.20)

P
(10.96)

Zn 6 9 m

13.8h

Ga 7 0

21.1m

Ga 6 8

68.3m

Zn6 9 m

13.8h

Ga 70

21.1rm
Ge 7 lm

20 ins

Zn6 9 m

13.8h

{Ga7 2 m
36ms
Ga7 2

14.1h

Ge 7 1m

20ms

Zn 6 9 m

13.8h

Ga 7 2 m

36ms
Ga 7 2

14.1h

Ga73

4.9h

IT

,+, EC

IT

0-

IT

IT

IT

IT

IT

IT

3-

,- to
Ge7 3 m

0.439

1.040

1.078

0.439

1.040

0.1750

0.439

0.099

0.835
2.201
0.630
0.601
1.050
2.490

0.1750

0.439

0.099

0.835
2.201
0.630
0.601
1.050
2.490

0.054
0.295
0.74

100.0

0.5

4.0

100.0

0.5

100.0

100.0

100.0

83.3
27.3
26.7

8.2
6.9
6.8

100.0

100.0

100.0

83.3
27.3
26.7

8.2
6.9
6.8

100.0
99.0

6.0

39.84

0.20

0.82

27.4

0.14

27.4

7.80

7.80

6.50
2.13
2.08
0.64
0.54
0.53

7.8

36.5

36.5

30.4
9.96
9.74
2.99
2.52
2.48

36.5
36.2

2.19
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
reaction Decay Intensity

Nucleus . NucleusIuncle) (Separation NucLe Mode Energy P A d
(Abundance) Eeg) 1/2 Life (e) Percent Abnac

3 4 Se 7 6

(9.02)

34Se77

(7.58)

34Se7 8

(23.52)

34Se 8O
(49.82)

not
(15.85)

He 3

(18.89)

np
(19.76)

p
(9.52)

a
(5.73)

T
(18.70)

np
(16.93)

E3

n u
(16.22)

He3

(20.12)

T
(18.94)

p
(10.39)

n
(10.49)

na
(16.41)

He3

(21.51)

Ge7 1m
20ms

Ge7 3 m
0.53s

As7 4 m
8.Os

As75m
17 ms

Ge7 3 m
0.53s
AS74m

8.Os

As75m
17ms
Se77m
17.5s

Ge7 3 m
0.53s

Ge7 5m
{ 48s

Ge 7 5

82m

AS75m

17ms

As77 m
116,s

Se7 7 m
17.5s

{Ge7 5m

48s
Ge 75

82m

{Ge7 7 m
54s
Ge 7 7

11.3h

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT,,B-

'-

0.1750

0.054

0.283

0.304

0.054

0.283

0.304

0.161

0.054

0.139

0.2646
0.1986

0.304

0.210
0.263

0.161

0.139

0.2646
0.1986

0.159
0.215
0.265
0.210

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

10.6
1.7

100.0

100.0
100.0

100.0

100.0

10.6
1.7

36.0
18.0
57.0
35.0

9.02

9.02

9.02

9.02

7.58

7.58

7.58

7.58

23.52

23.52

2.49
0.40

23.52

23.52
23.52

23.52

49.82

5.28
0.85

17.94
8.97

28.40
17.45
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Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Residual Decay Intensity

Nucleus (Separation Nuc eus Mode Energy Percent X
(Abundance) Energy) 1/2 Life (MeV) Abundance

I r I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

34 Se8O

(Cont.)
(49.82)

34Se82
(9.19)

He 3

(Cont.)
(21.51)

T
(18.79)

np
(20.36)

p
(11.35)

n
(9.90)

n e
(16.91)

a
(8.00)

T
(18.85)

n
(9.26)

Ge 77

(Cont.)
11.3h

As77m
116,s

As7 8

91 m

As79

9.Om

Se7 9 m

3.9m

rGe77 m
54s

{Ge77
t11.3h

Ge78

1.47h

As79

9.Om

Se8 lm

57m

IT

'-

IT

IT, -

3-

IT

0.215
0.416
0.368
0.563
0.632
0.709

0.210
0.263

0.615
0.695
0.83
1.307
1.21
0.955
1.31
0.270

0.096
0.43
0.36

0.096

0.159
0.215
0.265
0.210
0.215
0.416
0.368
0.563
0.632
0.709

0.277
0.294

0.096
0.43
0.36

0.103

27.0
27.0
18.0
15.0
11.0
10.0

100.0
100.0

39.5
11.1

7.5
4.8
4.2
3.8
3.5
3.3

100.0
2.0
1.5

100.0

36.0
18.0
57.0
35.0
27.0
27.0
18.0
15.0
11.0
10.0

94.0
6.0

100.0
2.0
1.5

100.0

I. I I ___________ I 1.

13.45
13.45

8.97
7.48
5.48
4.98

49.82
49.82

19.67
5.53
3.74
2.39
2.09
1.89
1.74
1.64

49.82
1.00
0.75

49.82

3.31
1.66
5.24
3.22
2.48
2.48
1.66
1.38
1.01
0.92

8.64
0.55

9.19
0.18
0.14

9.19
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Table 1 (Continued)

Target rePhoto- Residual Principal Gammas PercentageTargets rato Rues Decay Intensity

(Abualnce (Separation 1/2 Ls Mode Energy Percent X
) Energ 1 (MeV) Abundance

35Br79

(50.69)

3 5 Br 81

(49.31)

3 6 Kr 7 8

(0.354)

nu
(15.72)

a
(5.47)

2p
(16.74)

np
(16.83)

2n
(18.98)

n
(10.66)

E3

a
(6.48)

He3

(20.15)

2p
(18.86)

np
(17.41)

2n
(17.97)

n
(10.16)

nu
(16.47)

As74m

8.Os

As75m

17 ms
AS77m.

116,us

Se7 7 m

17.5s

Br77 m
4.2m

Br 78

6.5m

Br7 9 m

4.8s

As77m

116,us
As7 8

91 m

As79

9.Om

Se79 m

3.9m

Br7 9 m

4.8s

Br 8 0

17.6m

rse7 3 m
j42m

Se73
7.1 h

IT

IT

IT

IT

IT

IT

IT

'-

9-

IT

IT

EC,,P+,P

0+,EC

,B+,EC

0.283

0.304

0.210
0.263

0.161

0.108

0.615

0.21

0.210
0.263

0.615
0.695
0.83
1.307
1.21
0.955
1.31
0.270

0.096
0.43
0.36

0.096

0.21

0.618
0.666

0.0658

0.359
0.0658

100.0

100.0

100.0
100.0

100.0

100.0

13.0

100.0

100.0
100.0

39.5
11.1

7.5
4.8
4.2
3.8
3.5
3.3

100.0
2.0
1.5

100.0

100.0

6.0
1.0

75.0

100.0
100.0

50.69

50.69

50.69
50.69

50.69

50.69

6.59

50.69

49.31
49.31

19.45
5.46
3.69
2.36
2.07
1.87
1.72
1.62

49.31
0.98
0.74

49.31

49.31

2.95
0.49

0.265

0.354
0.354
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Table 1 (Continued)

Photo- . Principal Gammas Percentage
reaction Decay Intensity

Nucleus Nucleus
(Abundance) (Separation 1/2 Life Mode Energy Percent X

Energy) .(MeV) IAbundance

3 6 Kr7 8

(Cont.)
(0.354)

36Kr8O
(2.27)

36Kr82
(11.56)

3 6Kr83
(11.55)

36Kr 84

(56.90)

36Kr86
(17.37)

T
(19.65)

np
(18.87)

p
(8.20)

2n
(20.86)

np
(19.80)

p
(9.11)

n
(11.51)

not
(16.48)

np
(20.07)

n
(10.99)

(6.49)

2p
(18.17)

T
(19.05)

n u
(17.01)

He3

(20.97)

n( 3
(17.36)

Br 75

1.7h

Br7 6

16.1h

Br77 m

4.2m
Kr76

14.8h

Br 7 8

6.5m

Br7 9 m

4.8s
Kr79m

55s

Se7 7 m

17.5s

Br8 0

17.6m

Kr81m

13s

Se 7 9 m

3.9m

Se 8 lm

57m

Br8 0

17.6m

Se7 9 m

3.9m

Se8lm
57m

Se8im

57m

!3+

EC,3+

IT

EC

i3,EC

IT

IT

IT

EC,,B+,,B

IT

IT

IT

EC,,B+,-

IT

IT

IT

0.285

0.5593
0.6574
1.86
1.217

0.108

0.093
0.267

0.615

0.21

0.127

0.161

0.618
0.666

0.190

0.096

0.103

0.618
0.666

0.096

0.103

0.103

75.0

56.5
14.0
10.0
10.0

100.0

13.0

100.0

100.0

100.0

6.0
1.0

100.0

100.0

100.0

6.0
1.0

100.0

100.0

100.0

0.265

0.200
0.050
0.035
0.035

0.354

0.30

2.27

2.27

11.56

0.69
0.12

11.56

11.55

11.55

0.69
0.12

56.90

56.90

17.37
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode EneV) Percent A

3 6 Kr8 6

(Cont.)
(17.37)

3 7 Rb8 5

(72.15)

3 7 Rb8 7

(27.85)

3 8Sr8 4

(0.56)

2p
(*)

np
(20.89)

p
(11.87)

n
(9.85)

n oL
(16.77)

n
(10.47)

He3

(21.79)

2 p
(20.49)

np
(18.49)

n
(9.94)

He3

(17.90)

T
(20.16)

Se8 4

3.3m

Br8 4

31.8m

Br8 5

3.Om

Kr 8 5 m

4.4h

Br8 0

17.6m

Rb8 4 m

20m

Br8 4

31.8m

Br8 5

3.Om

Kr 8 5m

4.4h

Rb 8 6m

1.04m

Kr8 l"m
13s

Rb81m

J31m

1Rb8

t4.7h

(3- to Br84

31.8m

3-

- to
Kr8 5m

4.4h

IT, ,B-

EC, 3+,t

IT

, to
Kr85m

4.4h

IT, -

IT

IT

IT

V+,EC

0.88
1.90
3.91
2.47

0.88
1.90
3.91
2.47

0.1495
0.3050

0.1495
0.3050

0.618
0.666

0.464
0.250
0.214

0.88
1.90
3.91
2.47

0.1495
0.3050

0.1495
0.3050

0.56

0.190

0.085

0.190

28.8
14.6
10.5

7.8

28.8
14.6
10.5

7.8

77.0
23.0

77.0
23.0

6.0
1.0

52.0
48.0
48.0

28.8
14.6
10.5

7.8

77.0
23.0

77.0
23.0

100.0

100.0

100.0

74.0

5.00
2.54
1.82
1.36

5.00
2.54
1.82
1.36

13.37
4.00

13.37
4.00

4.33
0.72

37.50
34.65
34.65

8.02
4.07
2.92
2.17

21.42
6.43

21.42
6.43

27.85

0.56

0.56

0.41

________________ j a .5. ______________
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Table 1 (Continued)

Target Photo- Redual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode (MeV ) Percent Abundance
Energy) 1/2 Life (MeV) ___________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3 9Y89

(Cont.)
(100.0)

40Zr90

(51.46)

40Zr91
(11.23)

4(Zr92

(17.11)

He3

(19.89)

n,p
(18.17)

2n
(20.67)

n
(11.48)

y
M4

nou
(18.21)

He3

(18.84)

np
(19.88)

n
(12.00)

Y
E5

(5.45)

T
(18.57)

p
(8.71)

2n
(19.19)

n
(7.19)

n,cu
(14.09)

np
(17.34)

Rb8 6 m
1.04m

Sr8 7 m

2.83h
y87m

14h
y88m

0.30 ms
y89m

16s

Sr85m
70m

Sr87 m

2.83h
y88m
0.30ms

Zr8 9 m

4.18m

Zr 9 Om

0.81s

Sr8 7 m

2.83h

y88m
0.30ms
y9Om

3.1 h

Zr 8 9 m

4.18m

Zr 9Om

0.81s

Sr87m
2.83h
y90m
3.1h

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

0.56

0.388

0.381

0.394

0.91

0.237
and

0.231 

0.388

0.394

0.588

2.32

0.388

0.394

0.4826
0.2024

0.588

2.32

0.388

0.4826
0.2024

100.0

99.0

100.0

100.0

100.0

86.0

99.0

100.0

94.0

94.0

99.0

100.0

99.6
99.6

94.0

94.0

99.0

99.6
99.6

100.0

99.0

100.0

100.0

100.0

44.26

50.95

51.46

48.40

48.40

11.12

11.23

11.19
11.19

10.56

10.56

16.94

17.04
17.04
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance

40Zr92

(Cont.)
(17.11)

40 Zr94
(17.40)

4OZr96

(2.80)

41 Nb93
(100.0)

p
(9.40)

He3

(18.51)

2p
(18.93)

T
(15.86)

np
(17.79)

p
(10.29)

ncu
(12.24)

a

(4.93)

He 3

(20.91)

2p
(21.19)

T
(16.13)

np
(18.52)

(1

y91 m

50m

Sr91

9.67h

Sr9 2

2.71h
y91 m

50m
y92

3.53h

y 9 3

10.2h

Sr9 1

9.67h

Sr92

2.71h

Sr 9 3

8m

Sr9 4

1.3m

y93

10.2h

y 9 4

18.7m

y88m

0.30ms

IT

0-

,- to y 9 2

3.53h

IT

3-

p- to y 9 2

3.53h

3-

IT

0.551

0.551
1.025
0.748
0.645
1.413
0.93

1.37

0.551

0.934
1.40
0.448

0.267
0.94

0.551
1.025
0.748
0.645
1.413
0.93

1.37

0.600
0.800
1.100

1.42

0.267
0.94

0.912
1.139

0.394

100.0

59.0
30.0
29.0
14.0

7.0
3.0

90.0

100.0

14.0
4.5
2.3

6.0
2.0

59.0
30.0
29.0
14.0

7.0
3.0

90.0

95.0
70.0
16.0

100.0

6.0
2.0

77.4
8.2

100.0

17.11

10.26
5.22
5.04
2.44
1.22
0.52

15.66

17.40

2.44
0.77
0.40

1.04
0.35

1.65
0.84
0.81
0.39
0.196
0.084

2.52

2.66
1.96
0.45

2.80

0.168
0.056

2.17
0.23

100.0
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage

Nucleus reaction Nucleus Decay Intensity
(Abundance) (Separation 1/2 Life Mode Energy Percent Abundance

Energy) 1/ ie(MeV) Abundance

y89m

16s
y90m

3.1h
y91m
50m

Zr 9 Om

0.81 s

7.87

1.6h
Zr8 9m

4.18m

{Nb8 9 m
42m
Nb 8 9

1.9h

r Nb 9 Om

(1) lOms
(2) 18.8s
Nb 9 0

14.6h

Mo 9 0

5.7h

M091m

66s

Zr8 9 m

4.18m

IT

IT

IT

IT

B+, EC to
y87m 14h

IT

P+, EC

P+, EC

IT

IT
EC,,B+

EC,,B+

IT
EC,3+

IT

0.91

0.4826
0.2024

0.551

2.32

0.381

0.588

0.588

1.626
3.577
3.838

0.257

0.122
1.14
0.1415
2.32
2.18
0.1327

0.1224
0.2574
0.1630
0.9415
0.4454
1.271
1.387

0.658
1.53
1.21

0.588

100.0

99.6
99.6

100.0

94.0

100.0

94.0

94.0

100.0

100.0
97.0
95.0
91.0

8.8
5.8

100.0
90.0

9.4
9.1
9.1
7.0
3.9

57.0
22.0
16.0

94.0

100.0

99.6
99.6

100.0

94.0

15.84

14.89

14.89

15.84

15.84
15.36
15.05
14.41

1.39
0.92

15.84
14.26

1.49
1.44
1.44
1.11
0.62

9.02
3.48
2.53

8.49

a
(1.95)

He3

(15.66)

2p
(15.43)

T
(13.38)

noz
(17.65)

He3

(16.89)

T
(20.79)

4 jNb9 3

(Cont.)
(100.0)

42Mo 92

(15.84)

42Mo94
(9.04)

np
9.50)(1

2n
(22.79)

n
(12.59)

nu
(14.06)
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Table 1 (Continued)

Target Photo- ReiulPrincipal Gammas Percentage
Target reaction Residual Decay r Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance

I. I I I
4 2 Mo 9 4

(Cont.)
(9.04)

42Mo 95
(15.72)

4 2 Mo9 7

(9.46)

42Mo 98

(23.78)

42Moo°
(9.63)

44 Ru96

(5.51)

n
(9.69)

2n
(17.07)

p
(9.18)

np
(17.83)

p
(9.79)

He3

(18.18)

T
(15.53)

np
(18.04)

na
(14.24)

M093m
6.9h

M09 3 m

6.9h

Nb 9 6

23.4h

Nb9 6

23.4h

{Nb9 7 m

1.0m
Nb 9 7

72m

Zr97

17.Oh

{ Nb9 7 m

J1.0m
Nb9 7

72m

Nb9 8

51 m

M09lm

66s

IT

IT

'-

V_

IT

3-

IT

IT
EC,,+

1.479
0.685
0.264

1.479
0.685
0.264

0.788
0.569
0.720
0.456
1.200
1.499
0.851
0.811

0.788
0.569
0.720
0.456
1.200
1.499
0.851
0.811

0.747

0.665
1.02

0.747
1.35

0.747

0.665
1.02

0.7868
0.72

0.658
1.53
1.21

100.0
100.0
100.0

100.0
100.0
100.0

80.0
58.0
42.0
26.0
20.0
19.0
18.0
15.0

80.0
58.0
42.0
26.0
20.0
19.0
18.0
15.0

100.0

98.0
2.0

95.7
2.7

100.0

98.0
2.0

57.0
22.0
16.0

9.04
9.04
9.04

15.72
15.72
15.72

7.57
5.48
3.97
2.46
1.89
1.80
1.70
1.42

19.02
13.80

9.99
6.18
4.76
4.52
4.28
3.57

23.78

23.30
0.48

9.29
0.26

9.63

9.44
0.19

3.14
1.21
0.88

I A I __________ _________
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay E Intensity

(Abundance) (Searan 1/2 Life Mode (MeV) Percent Abundance
Energy) ___ __ _ __ __ ___ce

4 4 Ru 9 6

(Cont.)
(5.51)

44 Ru9 8

(1.87)

44Ru1OO
(12.62)

44 Ru1O1

(17.07)

4 4 Ru 10 2

(31.61)

(1
T

7.42)

np
(17.29)

p
(7.31)

n
(10.12)

T
(17.12)

p
(9.18)

np
(15.99)

p
(9.39)

T
(16.72)

np
(18.61)

p
(10.06)

rTc8 3 m
43m
Tc 9 3

L2.7h

Tc94 m
53m

Tc94

293 m
.(4.8h)

Tc95

20.Oh

Ru9 5

1.7h

Tc9 5

20.Oh

Tc9 9 m

6.Oh

Tc9 9 m

6.Oh

Tc10O

17s

Tc 9 9 m

6.0 h

17s{Tcl01m
0.7ms

14.0 m

IT
EC
EC,,B+

EC,,+

EC,,B+

EC

ECj+

EC

IT

IT

V_

IT

IT

0-

0.390
2.66
1.35
1.479

0.871
1.53
1.87
2.74
0.871
0.849
0.702

0.7645
0.822
1.06

0.340
1.09
0.625
1.43

0.7645
0.822
1.06

0.1405

0.1405

0.540
0.60

0.1405

0.540
0.60

0.191

0.3067
0.5449

82.0
18.0
65.0
32.0

90.7
10.0

8.7
4.9

100.0
100.0
100.0

82.0
7.2
5.0

75.0
21.0
14.0

5.0

82.0
7.2
5.0

100.0

100.0

100.0

100.0

88.0
7.0

4.52
0.99
3.59
1.76

4.99
0.55
0.48
0.27
5.51
5.51
5.51

4.52
0.40
0.28

4.13
1.16
0.77
0.28

1.53
0.13
0.09

12.62

17.07

31.61

31.61

27.80
2.21

29



M. E. TOMS

Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent X
(Abundance) gy)(MeV) Abundance

44RuL4
(18.58)

4r:RhI°3
(100.0)

46Pdl02
(0.96)

46Pd1°5
(22.23)

4 6 Pd1 0 6

(27.33)

He3

(19.52)

T
(16.72)

p
(10.46)

a
(3.11)

He3

(17.10)

2p
(16.27)

T
(17.35)

n
(10.36)

p
(8.78)

np
(18.32)

Mo 1 0 1

14.6m

TclOlm
0.7ms
Tc101

14.Om

Tc 103

50s

Tc 9 9 m

6.Oh

17s{Tclolm
0.7ms

1Tc101

14.Om

Rh 9 9 m

4.7h

Pd1 01

8.4h

rRhl0 4 m

94.41 m

Rh104

y43s

rRhlo 4 m

4.41 m

| Rh' 0 4

.43s

IT

0-

IT

IT

EC,B+

EC,B+

IT

IT

0.191
1.02
0.59
2.08
0.51
1.56
1.18
0.70
1.38

0.191

0.3067
0.5449

0.135
0.21
0.35

0.1405

0.540
0.60

0.191

0.3067
0.5449

0.340
0.615

0.2961
0.5903

0.09711
0.07755
0.05143
0.05555

0.09711
0.07755
0.05143
0.5555

28.0
26.0
20.5
16.0
15.3
11.0
11.0
11.0

9.0

100.0

88.0
7.0

100.0

100.0

88.0
7.0

70.0
20.0

28.0
24.0

2.0

2.0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ .Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I

5.20
4.83
3.81
2.97
2.84
2.04
2.04
2.04
1.67

18.58

16.35
1.30

100.0

100.0

88.0
7.0

0.67
0.19

0.27
0.23

0.44

0.54
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Target reaction Res Decay Intensity

Nucleus (Separation Nucleus Mode Energy Pe X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance

4 6 Pd1 0 6

(Cont.)
(27.33)

4 6 Pd10 8

(26.71)

46Pd11
(11.81)

p
(9.33)

He3

(18.46)

T
(16.61)

np
(18.52)

p
(9.96)

n
(9.23)

nu
(12.84)

He 3

(19.56)

RhI05m
45s

Ru 10 5

4.44h

Rh05 m
45s

l30sRh106

{ RhO6
30m

Rh 10 7

22m

Pd 1 07m
22s

Ru 10 5

4.44h

Ru 10 7

4.2m

IT

0-

IT

'-

IT

' to
Rh' 0 7

22m

0.1294

0.726
0.1294
0.47
0.68
0.315
0.263

0.1294

0.5118
0.622
1.278
0.5118
0.735
0.82
0.45
0.62
1.056
1.555
0.470
0.220
1.225

0.307
0.39

0.21

0.726
0.1294
0.47
0.68
0.315
0.263

0.195
0.86
0.37
1.29
1.03
0.93

100.0

50.0
29.6
18.4
12.0

9.4
7.6

100.0

18.0
8.0
3.0

59.0
28.0
24.0
21.0
19.0
17.0
12.0
12.0
12.0
11.0

73.0
10.0

100.0

50.0
29.6
18.4
12.0

9.4
7.6

14.0
7.0
6.0
4.0
4.0
4.0

27.33

13.36
7.81
4.92
3.21
2.51
2.03

26.71

4.81
2.14
0.80

15.76
7.48
6.42
5.61
5.08
4.54
3.20
3.20
3.20
2.94

19.50
2.67

26.71

5.91
3.50
2.17
1.42
1.11
0.90

1.65
0.83
0.71
0.47
0.47
0.47
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Targets reaction Residus Decay Intensity

Nucleus (eatin Nucleus Mode Energy PretX
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance

4 6 Pd' 1 0

(Cont.)
(11.81)

4 7 Ag' 0 7

(51.82)

4 7 AglO9

(48.18)

2p
--(1-9.22)

np
(18.70)

p
(10.53)

n
(8.81)

He3

(16.39)

2p
(15.11)

n
(9.53)

-Y
E3

nue
(12.27)

(3.28)

He3

(17.28)

RU 1 0 8

4.5m

Rh' 0 8

17s

h109m
50s
RhlO9
30s

pd1O9m

4.7m
Pdlo9
13.47h

rRhI04 m
4.41 m

{RhlO4
43 s

Rhl05m
45s

Ag1 0 6

24.Om

Ag1 07m
44.3s

"'Rh1O4m

4.41m

{RhO4
43 s

RhlO 5 m
45s

{Rh1 0 6

RhI06
130m

(3- to
Rh1 0 8

17s

0_

IT

j3-

IT

- to
AglO9 m

40s

IT

IT

EC,,B+

IT

IT

IT

9-

0.4338
0.165
0.615

0.4338
0.615

0.11

0.49
0.31

0.188

0.0877

0.09711
0.07755
0.05143
0.5555

0.1294

0.5118

0.0931

0.09711
0.07755
0.05143
0.5555

0.1294

0.5118
0.622
1.278
0.5118
0.735
0.82

39.0
28.0
22.0

39.0
22.0

100.0

100.0

2.0

100.0

16.0

100.0

2.0

100.0

18.0
8.0
3.0

59.0
28.0
24.0

4.61
3.31
2.60

4.61
2.60

11.81

11.81

1.04

51.82

8.29

51.82

0.96

48.18

8.67
3.75
1.45

28.42
13.49
11.56
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Residuus Decay .Intensity

Nucleus (epacation Nucleus 'Mode Energy Percent Abundance

(Abundance) Energy) 1 if eIPecnt AuIac

4 7 Ag'0 9

(Cont.)
(48.18)

48Cd1°6
(1.22)

4 8 Cd1 0 8

(0.88)

He3
(Cont.)
(17.28)

2p
(16.44)

np
(15.71)

2n
(16.46)

n
(9.18)

'yI
E3

not
(11.99)

T
(17.21)

(1
np
7.35)

2n
(19.33)

np
(17.67)

p
(8.13)

n
(10.33)

Rhl0 '
(Cont.)
130m

Rh1 0 7

22m

Pd1O7m

22s

AglO7 m
44.3s

AglO8

2.42m

AglO9 m

40s

Pd 1 0 1

8.4h{Ag1
O3m

5.7s
Ag1 0 3

66m

1AglO4 m

30m
Ag1 0 4

67m

Cd' 0 4

57m

Ag1 0 6

24.Om

AglO7 m
44.3s

Cd' 0 7

6.5h

IT

IT

'-

IT

IT

EC,,B+

EC,,B+

EC,P+

EC to
AglO4 m

30m

EC,,B+

IT

ECO to
Agl07m

0.45
0.62
1.055
1.555
0.470
0.220
1.225

0.307
0.39

0.21

0.0931

0.6332

0.0877

0.2961
0.5903

0.138

0.27
0.15
0.12

0.5555

0.5555
0.767
0.938

0.0836
0.5555

0.5118

0.0931

0.0931

21.0
19.0
17.0
12.0
12.0
12.0
11.0

73.0
10.0

100.0

100.0

1.8

100.0

28.0
24.0

100.0

70.0

100.0
70.0

16.0

100.0

99.6

10.12
9.16
8.19
5.78
5.78
5.78
5.30

35.18
4.82

48.18

48.18

0.87

48.18

0.34
0.29

1.22

0.84

1.22
0.84

0.05

0.88

0.88
. . .

.
._
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Tget Rreaction e Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent X
Nucleus Energy) (MeV) Abundancel

4 8 Cd"13

(12.26)

49 Cd114
(28.85)

48Cd)l6
(7.58)

(3.86)

T
(16.52)

np
(16.21)

p
(9.76)

2n
(15.94)

nu
(12.91)

He3

(18.94)

T
(16.77)

np
(18.81)

p
(10.27)

nu
(13.20)

T
(16.62)

rpd1O9 m
J4.7m

Pd109

L13.47h

AgI 1 0

24.4s

Agl1m

74s

Ag1 12

3.2h

48.6m

{PdlO9m
4.7m

1Pd109
13.47h

Pd1 11

22m

Agl1m

74s

Ag1 1 2

3.2h

{ Ag1 1 3

1.2m

Ag1 1 3

5.3h

Pd111

22m

{ Ag1 1 3

1.2m

Ag1 13

5.3 h

IT

'-

IT

IT

IT

,- to
Ag1 11M

74s

IT

03

9-

0 to

Agl11m

0- 74s

0.188

0.0877

0.6575

0.07

0.617

0.247
0.150

0.188

0.0877

0.07

0.07

0.617

0.30
0.56
0.70
0.30
0.67
0.12

0.07

0.30
0.56
0.70
0.30
0.67
0.12

100.0

100.0

4.5

100.0

40.0

100.0
100.0

100.0

100.0

100.0

100.0

40.0

100.0

12.26

12.26

0.55

12.26

4.90

12.26
12.26

28.85

28.85

28.85

28.85

11.54

7.58

. . . . ..
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nuclgets reaction Nucleus Decay 1 Intensity

Abundance (Separation 1/2 Life ode Energy Percent Abundance(Abudanc) Energy) 12Lf (MeV) Abundance

5oSn12

(0.96)

5Ssn114

(0.66)

50Sn'15

(0.35)

50 Sn
116

(14.30)

no
(12.15)

np
(17.59)

2n
(*)

n
(11.08)

He3

(16.25)

np
(17.94)

p
(8.52)

n
(10.32)

a
(3.21)

T
(17.00)

np
(16.05)

p
(8.74)

2n
(17.86)

nu
(12.77)

T
(17.13)

Cd107

6.5h

In 1 0

67m
In 10

4.9h

Sn110

4.Oh

Sn1 ll

35 m

Cdlllm

48.6m

Inll2 m

20.7m

Inll3 m

loom

Snll 3 m

20m

Cdlllm
48.6m

Inll2 m

20.7m

Inll3 m

loom

Inll4 m

42 ms

Snll 3 m

20m

Cd11m
48.6m

Inll3 m

loom

EC,,B+ to
AglO7 m

EC,,B+

EC,j3f

EC

EC,I3+

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

0.0931

0.6576

0.6576
0.8845
0.9374
0.642
0.707

0.283
0.6575

1.14

0.247
0.150

0.156

0.393

0.079

0.247
0.150

0.156

0.393

0.502

0.079

0.247
0.150

0.393

99.6

99.0

100.0

1.7

100.0
100.0

100.0

100.0

91.0

100.0
100.0

100.0

100.0

100.0

91.0

100.0
100.0

100.0

0.96

0.95

0.96

0.02

0.66
0.66

0.66

0.66

0.60

0.35
0.35

0.35

0.35

0.35

0.32

14.30
14.30

14.30

.
.

37



M. E. TOMS

Table 1 (Continued)

Target Photo- Residual Principal Gammas PercentageNucleus reaction Nucleus Decay IntensityNucleus (Separation 1/2 Life Mode Energy Percent x
(Abundance) Energy) (MeV) Abundance

5OSn1 16

(Cont.)
(14.30)

5OSn"L7

(7.61)

5oSn 11 8

(24.03)

5OSn1 19

(8.58)

np
(18.30)

p
(9.26)

T
(16.76)

np
(16.21)

p
(9.49)

T
(17.06)

np
(18.82)

p
(10.02)

2p
(18.24)

Inll4 m

42ms

Inll 5 m

4.50h

Inll4 m

42ms

Inll 5 m

4.50h

Inll6m

2.16s
54.Om

Inll 5 m

4.50h

Inll6m

2.16s
54.On

Cn117m

. 1.93h{ Inlllm
n117

4m

3.4h

IT

IT

IT

IT

IT to level
54.Om

3-

IIT

IT to level
54.Om

IT
9-
0_

9_

0.502

0.355

0.502

0.355

0.164

1.293
1.097
0.417
2.109
0.8187
1.508

0.355

0.164

1.293
1.097
0.417
2.109
0.8187
1.508

0.314
0.158
0.56
0.158

0.314
0.273
1.998
0.345
0.880
1.433
1.065
1.723
1.408

I __________ I _________ I

100.0

95.0

100.0

95.0

100.0

80.0
52.0
37.0
21.0
17.0
11.0

95.0

100.0

80.0
52.0
37.0
21.0
17.0
11.0

47.0
16.0

100.0
100.0

39.2
16.5
13.9
11.9
10.5
10.4

9.3
7.8
7.1

14.30

13.58

7.61

7.23

7.61

6.09
3.96
2.82
1.60
1.29
0.84

22.82

24.03

19.22
12.50

8.89
5.04
4.09
2.64

11.29
3.84

24.03
24.03

3.36
1.42
1.19
1.02
0.90
0.89
0.80
0.67
0.61
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
reaction Decay 1 Intensity

Nucleus (Separation Nces Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance

5oSn 1 19

(Cont.)
(8.58)

soSn' 2 0

(32.85)

2p
(Cont.)
(18.24)

T
(16.82)

np
(16.50)

p
(9.90)

He3

(19.63)

Cdll7 m
(Cont.)
3.4h

1 Cd117
2.4h

Inll6 m

2.16s
54.Om

In117m

1.93h
117

44m

(In118

,5s

Cdll7 m
3.4h

'3-

IT to level
54.0m

IT
9-

1.338
1.233
0.748
0.434
0.089
0.314
0.273
1.303
0.345
1.577
0.434
0.089
0.880

0.164

1.293
1.097
0.417
2.109
0.8187
1.508

0.314
0.158
0.56
0.158

1.230

1.230
1.049
0.69
0.64
0.44
1.25
0.81

0.314
0.273
1.998
0.345
0.880
1.433
1.065
1.723

7.1
7.1.
7.0
3.8
2.1

93.3
28.0
19.0
17.2
16.0
13.9

7.6
2.2

100.0

80.0
52.0
37.0
21.0
17.0
11.0

47.0
16.0

100.0
100.0

15.0

96.7
83.6
42.4
10.1

7.0
6.0
5.0

39.2
16.5
13.9
11.9
10.5
10.4

9.3
7.8

I I 4 & I I

0.61
0.61
0.60
0.33
0.18
8.00
2.40
1.63
1.48
1.37
1.19
0.65
0.19

8.58

6.86
4.46
3.18
1.80
1.46
0.94

4.03
1.37
8.58
8.58

1.29

8.30
7.17
3.64
0.87
0.60
0.51
0.43

12.88
5.42
4.57
3.91
3.45
3.42
3.11
2.56

39
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Table 1 (Continued)

Tet Photo- Residual Principal Gammas Percentage
Target reaction Resiual Decay Intensity

(Abndace) (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance

I~ I t I I

5 oSnl 2 0

(Cont.)
(32.85)

50Sn 12 2

(4.72)

He3

(Cont.)
(19.63)

(1
T

7.13)

np
(19.01)

p
(10.82)

n(0
(14.03)

CdWI 7

(Cont.
3.4h

Cd117

2.4h

m

(1n1l7m

9 1.93h
] In117
44m

05s

4.4m

(inll9m

J18m

In119

I2.1m

Cd147m

3.4h

IT
0-
'-

3-

IT
0-

'3-0_

I ._ . .

1.408
1.338
1.233
0.748
0.434
0.089
0.314
0.273
1.303
0.345
1.577
0.434
0.0.89
0.880

0.314
0.158
0.56
0.158

1.230

1.230
1.049
0.69
0.64
0.44
1.25
0.81

0.30
0.82
0.922
0.898
0.82
0.73

0.314
0.273
1.998
0.345
0.880
1.433
1.065
1.723
1.408

7.1
7.1
7.1
7.0
3.8
2.1

93.3
28.0
19.0
17.2
16.0
13.9

7.6
2.2

47.0
16.0

100.0
100.0

15.0

96.7
83.6
42.4
10.1

7.0
6.0
5.0

5.0
4.75
2.5
2.5

95.0
5.0

39.2
16.5
13.9
11.9
10.5
10.4

9.3
7.8
7.1

2.33
2.33
2.33
2.30
1.25
0.69

30.65
9.20
6.24
5.65
5.26
4.57
2.50
0.72

15.44
5.26

32.85
32.85

4.92

31.77
27.47
13.92

3.32
2.30
1.97
1.64

1.64
1.56
0.82
0.82

31.21
1.64

1.85
0.78
0.66
0.56
0.50
0.49
0.44
0.37
0.34
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
N reaction Nucleus Decay Intensity

(undane (Separation le Mode Energy Percent X
Energy Lif (MeV) -bnac(Abundance) Eeg) 1/2 1ie Md MV ecn Abundance

5 0 Sn1 2 2

(Cont.)
(4.72)

5Sn24
(5.94)

n o
(Cont.)
(14.03)

He 3

(20.80)

T
(17.32)

np
(19.60)

p
(11.62)

na
(14.66)

T
(17.58)

np
(20.28)

Cd1 17 m
(Cont.)
3.4h

Cd1 17

2.4h

Cd"9

10m

18m

In119

2.1m

LIn 1 2 0

)3.2 s

246s

In1 21

30s

Cd"9

10m

In1 21

30s

In1 22

8s

9-

0-to
Inll9 m

18m

IT

9-

,- to
Inll 9m

18m

0-

1.338
1.233
0.748
0.434
0.089
0.314
0.273
1.303
0.345
1.577
0.434
0.089
0.880

0.30
0.82
0.922
0.898

0.30
0.82
0.922
0.898
0.82
0.73

1.171

1.171
1.03
0.86
1.87

0.94

0.30
0.82
0.922
0.898

0.94

1.41
0.99

7.1
7.1
7.0
3.8
2.1

93.3
28.0
19.0
17.2
16.0
13.9

7.6
2.2

5.0
4.75
2.5
2.5

5.0
4.75
2.5
2.5

95.0
5.0

15.0

100.0
61.0
34.0

7.0

100.0

5.0
4.75
2.5
2.5

100.0

0.34
0.34
0.33
0.18
0.10
4.41
1.32
0.90
0.81
0.76
0.66
0.36
0.10

0.24
0.22
0.12
0.12

0.24
0.22
0.12
0.12
4.48
0.24

0.71

4.72
2.88
1.60
0.33

4.72

0.30
0.28
0.15
0.15

5.94
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Table 1 (Continued)

Target Photo- Residual Principal Gammas PercentageTargets reaction Rues Decay I ntensity 
Nucleus (Separation Nu Lie Mode Energy Pxet Abnac

(Abundance) Energy) 1/2 Lf e (MeV) |
Enegy ;MV bnac

5oSn' 2 4

(Cont.)
(5.94)

51Sb121

(57.25)

51Sb123

(42.75)

p
(12.23)

n
(8.51)

na
(11.89)

a1
(3.09)

He3

(17.07)

n
(9.25)

not
(12.27)

a
(4.08)

In 12 3

lOs

Snl 2 3 m

40m

Inll 6 m

2.16s
54.Om

{Inll 7 m

1.93h
InI 1 7

44m{ In118
5s
In 1 1 8

4.4m

Sb12 0

15.9m

{In1 1 8

5s,
In 1 1 8

4.4m

In 1 19m

18m

'3

IT to level
54.Om

IT
'3-
'3-

EC,P'3

IT
V_

1.1

0.1602

0.164

1.293
1.097
0.417
2.109
0.8187
1.508

0.314
0.158
0.56
0.158

1.230

1.230
1.049
0.69
0.64
0.44
1.25
0.81

1.171

1.230

1.230
1.049
0.69
0.64
0.44
1.25
0.81

0.30
0.82
0.922
0.898

100.0

100.0

80.0
52.0
37.0
21.0
17.0
11.0

47.0
16.0

100.0
100.0

15.0

96.7
83.6
42.4
10.1

7.0
6.0
5.0

1.3

15.0

96.7
83.6
42.4
10.1

7.0
6.0
5.0

5.0
4.75
2.5
2.5

&__________________ a a i &

5.94

57.25

45.80
29.77
21.18
12.02
9.74
6.30

26.90
9.16

57.25
57.25

8.59

55.36
47.87
24.28

5.78
4.01
3.43
2.86

0.74

6.41

41.34
35.73
18.12

4.32
2.99
2.57
2.14

2.14
2.03
1.07
1.07
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) Energy) 1/2 Life Mode (MeV) Percent A

Energy)__Me____IAbund anc

5 jSb12 3

(Cont.)
(42.75)

52Te12°

(0.089)

52Te 122

(2.46)

5 2 Te 12 3

(0.87)

52 Te124
(4.61)

52Te125

(6.99)

5 2 Te 126
(18.71

cx
(Cont.)
(4.08)

He3

(18.46)

n
(8.98)

T
(15.78)

np
(16.80)

n
(10.28)

np
(17.24)

T
(15.70)

P
(8.13)

np
(17.54)

T
(15.66)

p
(8.74)

He3

(17.18)

Inll9 m
2.1 m

In 12 0

3.2s{ In1 2 0

46s

Sb122 m

4.2m

Sb117

2.8h

Sbll8 m

5.1h

Te119

15.9h

Sb'2 0

15.9m

Sb12 0

15.9m

Sb12 2 m

4.2m

Sb12 2 m

4.2m

Sb122m

4.2m

Sb12 4 m

21 m
93s

Sn 1 2 3 m

40m

V_

IT

EC,,+

EC,,B+

EC,,+

EC,,B+

EC,1, +

IT

IT

IT

IT to level
93s

IT,P-

V_

0.82
0.73

1.171

1.171
1.03
0.86
1.87

0.075
0.061

0.158

1.230
0.2535
1.049

0.645

1.171

1.171

0.075
0.061

0.075
0.061

0.075
0.061

<0.050

0.644
0.603
0.505

0.1602

95.0
5.Q

15.0

100.0
61.0
34.0

7.0

100.0
100.0

100.0

99.0
99.0
91.0

85.0

1.3

1.3

100.0
100.0

100.0
100.0

100.0
100.0

20.0
20.0
20.0

100.0

40.61
2.14

6.42

42.75
26.08
14.54

2.99

42.75
42.75

0.089

0.088
0.088
0.081

0.076

0.32

0.011

0.87
0.87

4.61
4.61

6.99
6.99

1.40
1.40
1.40

18.71
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
reaction Decay Intensity

Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Ife (MeV) Percent Abundance

_ . -7 T N

5 2 Te 12 6

(Cont.)
(18.71)

52Te 128

(31.79)

5 2 Te 1 3 0

(34.48)

53I127

(100.0)

4Xe924
(0.096)

np
(17.83)

ncx
(11.67)

He3

(17.98)

np
(18.01)

not
(11.90)

He3

(18.67)

np
(18.00)

n
(8.39)

nca
(11.16)

He3

(16.33)

not
(10.76)

T
(16.45)

Sb124m

21m
93s

Sb123m

40m

Snl 2 5 m
9.7m

Sbl 26m
19m

Sn 12 5 m

9.7m

Sn1 2 7

4m

Sb 128

11m

Sb 128

9h

Te129

69m

Sb1 22m

4.2m

Sb 124m

21m
93s

Te119

15.9h

I121

2.1h

IT to level
93s

IT, 3-

'-

IT

IT to level
93s

IT4

EC,,+

EC,,B+

<0.050

0.644
0.603
0.505

0.1602

0.325

0.41
0.67

0.325

0.49

0.743
0.75
0.320
0.75
0.64
0.53
0.310

0.460
0.487
1.083

0.075
0.061

<0.050

0.644
0.603
0.505

0.645

0.2122

20.0
20.0
20.0

100.0

98.0

98.0

100.0

100.0
39.0
58.0

13.5
2.5
1.0

100.0
100.0

20.0
20.0
20.0

85.0

90.0

3.74
3.74
3.74

31.79

31.15

33,79

34.48

34.48
13.45
20.00

4.66
0.86
0.34

100.0
100.0

20.0
20.0
20.0

0.082

0.086
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Table 1 (Continued)

Target Photo-* Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance (Separation 1/2 Life Mode Energy Percent A n c
) Energy) (MeV) Abundance

54Xe
124

(Cont.)
(0.096)

54Xe126
(0.090)

54Xe128
(1.92)

54Xe129
(26.44)

54Xe
130

(4.08)

54Xe11
(21.18)

np
(16.66)

P
(6.93)

n
(10.5)

T
(16.29)

n
(10.25)

n
(9.64)

p
(8.27)

2n
(16.56)

np
(17.53)

2p
(16.17)

T
(15.65)

p
(8.77)

I122

3.5m

1123

13.3h
Xe12 3

2.1h

I123

13.3h

Xe125m
55s
Xe1 2 5

17h

Xel2 7 m

75s

I128

25.Om

Xel 2 7 m

75s

I128

25.Om

Te129

69m

I128
25.Om{1130m
8.9m
I130
12.4h

P+

EC

EC,P3

EC

IT

EC

IT

IT

IT,,B

1-

0.564

0.159

0.1486
0.329
0.178

0.159

0.110
0.075
0.2424
0.1876
0.1131
0.0746
0.0547

0.175
0.124

0.441
0.528

0.175
0.124

0.441
0.528

0.460
0.487
1.083

0.441
0.528

0.536

0.536
0.669
0.743
0.419
1.15

10.0

99.0

99.0

100.0
100.0

100.0
100.0

14.4
1.4

100.0
100.0

14.4
1.4

13.5
2.5
1.0

14.4
1.4

14.0

100.0
100.

87.0
35.0
13.0

0.010

0.095

0.089

0.090
0.090

1.92
1.92

3.81
0.37

26.44
26.44

0.59
0.057

2.86
0.53
0.21

3.05
0.30

2.97

21.18
21.18
18.43

7.42
2.75
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
reaction eus Decay Intensity

Nucleus ( Separation 1/2 Life Mode Energy Percent X

(Abunance) Energy) (MeV) Abundance

5 4 Xe1 3 2

(26.69)

54Xe134

(10.44)

.4Xe736
(8.87)

He3

(17.18)

np
(17.70)

not
(11.58)

He3

(17.89)

np
(17.77)

n cx
(11.76)

He3

(18.07)

TeI2 9

69m

{ I130m

8.9m
I130

12.4h

Te129

69m

Te13 1

25m

I132
2.3h

Te131

25m

STe133in

J50m{ Tel3 3

12.5m

IT, -

'-

-.

3-

IT
'-

3-

0.460
0.487
1.083

0.536

0.536
0.669
0.743
0.419
1.15

0.460
0.487
1.083

0.150
0.453
1.147
0.493
0.603

0.668
0.773
0.523
0.955
0.728
0.630
0.651

0.150
0.453
1.147
0.493
0.603

0.334
0.754
0.91
0.432
0.557
0.70
0.47
0.31
0.63

13.5
2.5
1.0

14.0

100.0
100.0
87.0
35.0
13.0

13.5
2.5
1.0

68.0
16.0

6.0
5.0
4.0

100.0
65.0
21.0
20.0
14.0
10.0

8.0

68.0
16.0

6.0
5.0
4.0

13.0
85.0
57.0
50.0
35.0
24.0
22.0
21.0
18.0

.. I L _ _ _ _ _ _ _ _ __I£

2.60
0.67
0.27

3.73

26.69
26.69
23.21

9.34
3.47

1.41
0.26
0.10

7.10
1.67
0.63
0.52
0.42

10.44
6.78
2.19
2.09
1.46
1.04
0.84

6.03
1.42
0.53
0.44
0.35

1.15
7.54
5.06
4.44
3.10
2.13
1.95
1.86
1.60
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Table 1 (Continued)

Tg | Photo- Residual Principal Gammas Percentage
TAbnarge reaction R ul Decay Intensity

Nucleus (eatinNucleus Moe Erg Prcn X
(Abundance)(earto 1/2 Life Mod MEeV) Pren

)Energy) Me)Abundance
- I~~~~~~~~~~~~~~~~ 

Te34
42m

1134

52.8m

I135

6.7h

Xel35m
15.6m

{ Xe35
t9.2h

I128

25.Om
I130m

8.9m
I130

{12.4h

'Xe125m

55s
Xe125

17h

I134 52.8m

93-

IT

0-

IT, -

3-

IT

EC

0.85
0.89
1.15
1.07
0.61
0.86
1.79

0.85
0.89
1.15
1.07
0.61
0.86
1.79

1.14
1.28
1.72
1.46
1.80
0.86

0.521

0.250
0.61

0.441
0.528

0.536

0.536
0.669
0.743
0.419
1.15

0.110
0.075
0.2424
0.1876
0.1131
0.0746
0.0547

95.0
67.0
23.0
12.0

8.0
5.0
4.6

95.0
67.0
23.0
12.0

8.0
5.0
4.6

37.0
34.0
19.0
12.0
11.0
11.0

100.0

97.0
3.0

14.4
1.4

14.0

100.0
100.0
87.0
35.0
13.0

100.0
100.0

8.42
5.94
2.04
1.06
0.71
0.44
0.41

8.42
5.94
2.04
1.06
0.71
0.44
0.41

3.28
3.02
1.69
1.06
0.98
0.98

8.87

8.60
0.27

14.4
1.4

14.0

100.0
100.0

87.0
35.0
13.0

0.101
0.101

,__ _ _ _ _ _ _ _ __I . . .

5 4 Xe1 3 6

(Cont.)
(8.87)

5 5 Cs13 3

(100.0)

5 6 Ba13 0

(0.101)

2p
(*)

np
(17.81)

p
(9.90)

n
(7.88)

no
(10.94)

He 3

(16.16)

nu
(10.85)
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Targets reaction Nucduus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent A
Energy) (MeV) Abundance

56 Ba13 0

(Cont.)
(0.101)

56 Ba132

(0.097)

56Bal 3 5

(6.59)

56Ba13 6

(7.61)

56Ba137

(11.32)

56 BaI38

(71.66)

He3

(13.98)

T
(16.10)

n
(10.26)

nux
(10.60)

p
(8.48)

np
(17.71)

p
(8.66)

(1
2p
5.99)

T
(16.18)

np
(15.61)

n
(6.95)

He3

(16.82)

(
T

15.67)

2n
(15.49)

Xel 2 7 m
75s

CS1 2 7

6.2h

Ba1 2 9

2.1h
2.6h

Xel 27 m
75s

Csl3 4 m

2.9h

Csl3 4 m

2.9h

CS135m

53m

{Xe' 3 5 m
15.6m
Xe13 5

9.2h

Csl3 4 m

2.9h

CS135m

53m

Bal 3 6 m
0.32s

{Xe135m
15.6m
Xe 13 5

9.2h

CS1 3 5 m

53m

Bal 3 6m

0.32s

IT

EC,(+

EC,I3S

IT

IT

IT

IT

IT

3-

IT

IT

IT

IT

IT

IT

0.175
0.124

0.411
0.124

F0.182
0.21

j1.45
0.172

0.175
0.124

0.127
0.137

0.127
0.137

0.840
0.781

0.527

0.250
0.61

0.127
0.137

0.840
0.781

1.05
0.818
0.1637

0.527

0.250
0.61

0.840
0,781

1.05
0.818
0 1 R7

100.0
100.0

100.0
100.0

100.0
100.0

100.0

97.0
3.0

100.0
100.0

100.0
100.0
100.0

100.0

97.0
3.0

100.0
100,0

100.0
100.0
100.0

0.101
0.101

0.097
0.097

7.61
7.61

11.32

11.98
0.34

11.32
11.32

11.32
11.32
11.32

71.66

69.51
2.15

71.66
71,66

71.66
71.66
71 R
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Rsiue Decay Intensity

(Abundance) (Separation 1/2 Lie Mode Energy Percent 
Energy) (MeV) Abundanc

56 Ba 138

(Cont.)
(71.66)

5 7 La 13 8

(0.089)

57 La13 9

(99.91)

5 8 Ce 13 6

(0.193)

58 Ce 138

(0.250)

n
(8.54)

a
(2.34)

He3

(13.87)

np
(12.93)

p
(5.58)

2n
(16.58)

na
(11.13)

(2.08)

T
(13.24)

np
(14.77)

np
(16.83)

p
(7.11)

n
(9.99)

2p
(13.16)

Bal 3 7 m

2.55m

cs134m

2.9h
CS135m

53m

Ba1 3 6 m

0.32s

Bal 3 7 m

2.55m

{La1 36m

0.lls
La1 3 6

9.5m

Cs 1 3 4 m

2.9h

cs135m

53m

Bal3 6 m

0.32s

Ba1 3 7 m

2.55m

La1 3 4

6.7 m

La13 5

19.5h

Ce1 3 5

17.2h

Bal3 6m

0.32s

IT

IT

IT

IT

IT

IT

EC,+

IT

IT

IT

IT

EC

EC,3+

IT

0.6616

0.127
0.137

0.840
0.781

1.05
0.818
0.1637

0.6616

0.10

0.818

0.127
0.137

0.840
0.781

1.05
0.818
0.1637

0.6616

0.6046

0.481

0.265
0.118
0.087
0.300

1.05
0.818
0.1637

100.0

100.0
100.0

100.0
100.0
100.0

100.0

2.7

100.0
100.0

100.0
100.0
100.0

100.0

6.2

2.0

100.0
100.0
100.0

71.66

0.089
0.089

0.089
0.089
0.089

0.089

0.002

99.91
99.91

99.91
99.91
99.91

99.91

0.012

0.004

0.25
0.25
0.25
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay rIntensiy 

(Abundance) Energy) 1/2 Life Mode (MeV) Percent Abundance
-~ ~ nry . ,N-)Abnac

5 8 Ce1 3 8

(Cont.)
(0.250)

68 Ce1 4 0

(88.48)

58Ce' 4 2

(11.07)

59pr141

(100.0)

6(Nd142
(27.11)

T
(15.94)

np
(16.81)

n
(9.47)

ct
(1.41)

He3

(15.04)

n
(9.04)

n t
(7.11)

He3

(14.43)

na
(10.30)

np
(14.27)

2n
(17.06)

not
(10.19)

He3

(13.78)

T
(15.80)

La1 3 5

19.5h

Lal3 6 m

0.lls
La 13 6

9.5 m

Ce 137

9.Oh

Bal3 6m

0.32s

Bal3 7 m

2.55m

Cel3 9 m

55s

Bal3 7 m

2.55m

Ba1 3 9

82.9m

Lal36m

0.22s
{Lal36mLa136

.5m

Cel3 9 m

55s
pr13 9

4.5h

Ce1 3 7

9.Oh

Cel3 9 m

55s

Pr13 9

4.5h

EC

IT

EC,,B+

EC,,B+

IT

IT

IT

IT

IT

EC,,P+

IT

EC

EC,f+

IT

EC

0.481

0.10

0.818

0.482

1.05
0.818
0.1637

0.6616

0.746

0.6616

0.16584

0.10

0.818

0.746

1.35
1.61
0.27

0.482

0.746

1.35
1.61
0.27

2.0

2.7

2.0

100.0
100.0
100.0

100.0

100.0

100.0

27.0

2.7

100.0

0.6
0.3
0.3

2.0

100.0

0.6
0.3
0.3

0.005

0.007

0.005

88.48
88.48
88.48

88.48

88.48

11.07

2.99

2.70

100.0

0.60
0.30
0.30

0.54

27.11

0.16
0.08
0.08

1 _ _ _ _ _ _ _ _ _ _ _ 1. _ _ _ _ _ _ _ _ _ _ _ J L _ _ _ _ _ _ _ _ __I I
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Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Reidual Decay Intensity

Nucleus (Separation Nucleus Mode Energy P
(Abundance) Energy) 1/2 life Mod (MeV) Percent Abundance

E n er g y ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~~~~~~~~~~

60Nd142

(Cont.)
(27.11)

60Nd143
(12.17)

60Nd144
(23.85)

60Nd145
(8.30)

60Nd146
(17.22)

6(Nd48
(5.73)

n
(9.81)

a
(-0.69)

P
(7.47)

na
(7.14)

np
(15.30)

T
(12.57)

p
(7.95)

np
(15.51)

2p
(16.25)

np
(16.04)

p
(9.09)

Nd141

2.5h

Cel3 9 m

55s
pr14 2

19.2h

Cel3 9 m

55s
pr142

19.2h

Pr1 4 2

19.2h

pr1 4 4

17.3m

pr1 4 4

17.3m

Ce 14 6

14m

pr14 6

24m

pr14 7

12m

EC

IT

IT

9-

'-

'-

1.13
1.30

0.746

1.57

0.746

1.57

1.57

0.695
2.184

0.695
2.184

0.32
0.22
0.142

0.453
1.51
0.745
0.78
0.59
1.37
0.92

0.078
0.56
0.34
0.65
0.31
1.26
0.61

1.0
0.6

100.0

3.7

100.0

3.7

3.7

2.0
0.7

2.0
0.7

83.0
28.0
20.0
16.0
12.0

6.0
6.0

41.0
39.0
25.0
24.0
20.0
11.0
10.0

0.27
0.16

12.17

0.45

23.85

0.88

0.31

0.17
0.06

0.34
0.12

4.76
1.61
1.15
0.92
0.69
0.34
0.34

2.35
2.24
1.43
1.38
1.15
0.63
0.57

51



M. E. TOMS

Table 1 (Continued)

Photo- . Principal Gammas PercentageTarget reaction Residual Decay Intensity
NAuncle (Separation Nuc Lie Mode Energy Percent X

(Abundance) Energy) 1/ Lif e (MeV) Abundance

6 ONd 1 50

(5.60)

6 2 Sm 1 4 4

(3.09)

62 Sm1 5 2

(26.72)

a
(0.33)

T
(12.99)

np
(16.30)

p
(*)

n
(7.33)

noc
(10.12)

He 3

(12.64)

n
(10.46)

He3

(15.2)

Ce1 4 6

14m

pr1 4 7

12m

Pr1 4 8

2.Om

pr14 9

2.3m

Nd' 4 9

1.8h

Nd 13 9

30m

Nd1 4 1

2.5h

Sml4 3 m

64s

Nd 1 4 9

1.8h

fl-

EC

IT

'-

0.32
0.22
0.142

0.078
0.56
0.34
0.65
0.31
1.26
0.61

0.300

0.745
0.155
0.325
0.36
0.08

0.114
0.210
0.269
0.654
0.424
0.541
0.156
0.327

0.708
0.983
0.824
0.773
0.737

1.13
1.30

0.748

0.114
0.210
0.269
0.654
0.424

41.0
39.0
25.0
24.0
20.0
11.0
10.0

100.0

36.4
28.6
20.4

8.5
8.2
7.8
7.5
4.8

1.0
0.6

100.0

36.4
28.6
20.4

8.5
8.2

2.30
2.18
1.40
1.34
1.12
0.62
0.56

5.60

2.04
1.60
1.14
0.48
0.46
0.44
0.42
0.27

0.031
0.018

3.09

9.73
7.64
5.45
2.27
2.19

52



NRL REPORT 7554

Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity
bunnleus (Separation rai Nce Mode Energy j____ _ X

(Abundance) Energy) 1/2 Li.fe (MeV) Per cent Abundance
I I 1

62 Sm' 5 2

(Cont.)
(26.72)

62Sm15 4

(22.71)

6 3 EU1 5 1

(47.82)

6 3 Eu 1 5 3

(52.18)

He3

(Cont.)
(15.27)

np
(16.48)

nou
(8.48)

He3

(16.32)

np
(16.50)

p
(8.92)

n
(7.93)

He3

(14.66)

Nd'4 9

(Cont.)
1.8h

Pm1 5 0

2.7h

Nd'4 9

1.8h

Nd1 51

12m

pm15 2

6m

pm15 3

5.5m

Eu1 5 0

12.6h

Pm15 0

2.7h

A-

A-

93

1-

EC,,B+

A-

0.541
0.156
0.327

0.3340
0.831
1.33
1.165
0.88
1.75
0.464

0.114
0.210
0.269
0.654
0.424
0.541
0.156
0.327

0.118
0.256
1.180
0.170
0.138
0.737
0.425
1.122
0.176
0.340

0.122
0.245

0.182
0.125

0.334
0.464
1.165
0.831

0.3340
0.831
1.33
1.165

7.8
7.5
4.8

77.0
22.2
22.0
18.9
12.1

9.9
6.7

36.4
28.6
20.4

8.5
8.2
7.8
7.5
4.8

53.0
28.0
22.0
20.0
16.0
12.0
12.0

6.0
6.0
3.0

3.5
3.0
0.5
0.5

77.0
22.2
22.0
18.9

2.08
2.09
1.28

20.60
5.94
5.88
5.05
3.24
2.65
1.79

8.27
6.49
4.63
1.93
1.86
1.77
1.70
1.09

12.04
6.36
5.00
4.54
3.63
2.72
2.72
1.36
1.36
0.68

1.66
1.43
0.24
0.24

40.18
11.58
11.48

9.86
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Target reaction Nucleus Decay IntensityNucleus . Nucleus

(Abundance) (Separation 1/2 i.fe Mode Energy Percent XEnergy) (MeV) Abundance

6 3 Eu 1 5 3

(Cont.)
(52.18)

64Gd152

(0.20)

6 4 Gd 15 4

(2.15)

6 4Gd15 5

(14.73)

64Gd858
(24.87)

He3

(Cont.)
(14.66)

n
(8.54)

np
(15.26)

np
(16.12)

T
(14.10)

He3

(15.42)

p
(8.42)

pm 15 0

(Cont.)
2.7h{EU152 m

92m
Eu152 m

9.3h

Eu 150

12.6h

{EU152 m
96m
EU152 m
9.3h

rEU152m
96m

1 Eu5 2 m

1 9.3h

Sm 15 5

23m

Eu 157

15.2h

IT

EC,,B+,O-

EC,,+

IT

EC, +,j-

IT

EC,B+,O-

'-

0.88
1.75
0.464

0.0895

0.12178
0.8416
0.9633
0.34424
1.3893
1.3150

0.334
0.464

0.0895

0.12178
0.8416
0.9633
0.34424
1.3893
1.3150

0.0895

0.12178
0.8416
0.9633
0.34424
1.3893
1.3150

0.10435
0.246
0.142

0.6040
0.0518
0.4773
0.4131
0.3728
0.3618
0.3205

12.1
9.9
6.7

100.0

13.6
11.1

9.9
2.8
1.2
1.0

3.5
3.0

100.0

13.6
11.1

9.9
2.8
1.2
1.0

100.0

13.6
11.1

9.9
2.8
1.2
1.0

94.0
4.0
2.0

80.0
22.0
10.0
10.0
10.0
10.0
10.0

6.32
5.16
3.49

52.18

7.10
5.79
5.17
1.46
0.63
0.52

0.007
0.006

2.15

0.292
0.239
0.213
0.060
0.026
0.022

14.73

2.00
1.64
1.46
0.41
0.18
0.15

23.38
0.99
0.50

19.9
5.5
2.5
2.5
2.5
2.5
2.5
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Table 1 (Continued)

geus |rPhoto- Residual Principal Gammas Percentage
ucaet reaction Nucdeus Decay Intensity

(Audan (S)eparation 1/2 Life Mode Energy Percent 
(Abunance) gy)(MeV) IAbundance

6 4 Gd160

(21.90)

6 5 Tb 1 5 9

(100.0)

66DY 156
(0.052)

6 6 DY1 5 8

(0.090)

6 6 Dy 16 0

(2.29)

66Dy18
(18.88)

n o
(8.25)

He3

(*)

T
(13.44)

np
(16.12)

n
(7.38)

n
(8.18)

np
(15.97)

n
(9.89)

n
(8.8)

np
(15.61)

2p
(14.04)

Sm1 5 5

23m

Sm15 7

0.5 m

Eu 15 7

15.2h

Eu 1 5 8

46m

Gd1 5 9

18.Oh

Tbl58m
11s

{ Tb1 5 4

8.5h
Tb 15 4

21 h

Dy1 5 5

10.2h

Dy 15 7

8.1h

Tbl58m

11s

Gd 15 9

18.Oh

'-

3-

3-

IT

EC

EC

EC,,B+

IT

'-

0.10435
0.246
0.142

0.57

0.6040
0.0518
0.4773
0.4131
0.3728
0.3618
0.3205

0.080
0.945
1.185
0.898
1.110
0.760
0.610

0.0580
0.363

0.110

0.1231
0.2481
0.1231
0.2481

0.2270
1.000
1.091

0.3267

0.110

0.0580
0.363

94.0
4.0
2.0

80.0
22.0
10.0
10.0
10.0
10.0
10.0

80.0
36.0
23.0
19.0

7.0
6.0
6.0

24.3
12.6

100.0

92.14

100.0

24.3
12.6

20.59
0.88
0.44

17.52
4.82
2.19
2.19
2.19
2.19
2.19

17.52
7.88
5.04
4.16
1.53
1.31
1.31

5.32
2.76

100.0

0.083

2.29

4.59
2.38
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent A
(Abundan e ery)(MeV) Abundance

66Dy16

(Cont.)
(18.88)

66Dy162

(25.53)

6 6 Dy 1 6 3

(24.97)

6 6 Dy 16 4

(28.18)

67Ho16 5

(100.0)

T
(13.57)

He 3

(14.53)

a
(0.20)

2p
(15.48)

p
(8.27)

not
(7.86)

He 3

(15.42)

np
(15.93)

p
(8.56)

He3

(14.36)

Tbl58m
lls

Gd' 5 9

18.Oh

Gd' 5 9

18.Oh

Gd161

3.7m

Tb1 6 2

7.5m

Gd159

18.Oh

Gd' 6 1

3.7m

Tb1 6 2

7.5m

7m
1Tb163

I6.5h

Tb1 6 2

7.5 m

IT

93

9-

0-

9-

0.110

0.0580
0.363

0.0580
0.363

0.0566
0.3610
0.3153
0.1024
0.2838
0.1653

0.258
0.0807
0.808
0.887
0.1852

0.058
0.363

0.0566
0.3610
0.3153
0.1024
0.2838
0.1653

0.258
0.0807
0.808
0.887
0.1852

0.18

0.330
0.235
0.510

0.258
0.0807

100.0

24.3
12.6

24.3
12.6

73.0
70.0
15.0
12.0

8.0
5.0

80.0
56.0
44.0
36.0
20.0

24.3
12.6

73.0
70.0
15.0
12.0

8.0
5.0

80.0
56.0
44.0
36.0
20.0

41.4
15.0
12.9

80.0
56.0

18.88

6.21
3.22

6.07
3.15

18.23
17.48

3.75
3.00
2.00
1.25

19.98
13.98
10.99

8.99
4.99

6.85
3.55

19.81
19.72

4.23
3.38
2.25
1.41

22.54
15.78
12.40
10.15

5.64

11.67
4.23
3.64

80.0
56.0
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Table 1 (Continued)

Target Photo- Residual. Principal Gammas Percentage
Tarets reaction , Decay _ IntensityNucleus recto Nucleus

(Abundance) (Sep tion 1/2 Life Mode Energy Percent Abu cEnergy) 1/ Lfe(MeV) Percentc

6 7 Ho16 5

(Cont.)
(100.0)

6 8 Er1 6 2

(0.136)

6 8 Er16 4

(1.56)

He 3

(Cont.)
(14.36)

2p
(14.71)

2n
(14.60)

n
(8.04)

np
(15.36)

p
(6.41)

T
(13.5 7)

np
(15.21)

p
(6.80)

Tb1 6 2

(Cont.)
7.5 m

{ Tb1 6 3

7m
Tb1 6 3

6.5h

Hol63m
1.ls

Ho1 6 4

37m

tHol60m
5.Oh
Ho 16 0

26m

rHol61 m
6s

1 Ho16 1

2.5h

(H0161m
6s
Ho1 6 1

2.5h

H0162 m
68m

Ho1 6 2

15m

Ho16 3 m

1.ls

IT

EC,,-

IT, EC,,B+

EC,P+

IT

EC

IT

EC

IT, EC

EC,,B+

IT

0.808
0.887
0.1852

0.18

0.330
0.235
0.510

0.299

0.0915
0.0734

0.0601
0.729
0.965
10.646
0.1970

0.211

0.0774
0.0438
0.05924
0.10305

0.211

0.0774
0.05924
0.0438
0.10305

0.0578
0.1852
0.0807
1.224
0.940
0.2832
0.0807

0.299

44.0
36.0
20.0

41.4
15.0
12.9

100.0

53.0
47.0

66.0

100.0

12.2
4.8
4.8
3.0

100.0

12.2
4.8
4.8
3.0

63.0
37.0
37.0
24.0
13.0
13.0
56.0

100.0

44.0
36.0
20.0

41.4
15.0
12.9

100.0

53.0
47.0

0.090

0.136

0.017
0.007
0.007
0.004

1.56

0.190
0.075
0.075
0.047

0.984
0.578
0.578
0.375
0.203
0.203
0.874

1.56
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleu6tonergy 1/2Decay IntensityNucleus (Separation 1/2clie Mode Energy Pecn(Abundance) Energy) 1/ ie(MeV) Pret Abundance

T
(13.52)

np
(15.44)

2p
(14.35

T
(13.40)

He3

(14.40)

p
(7.99)

n
(7.77)

not
(7.00)

He3

(*)

T
(12.69)

Ho16 3 m
1.ls

Ho 6 4

37m

Dyl6 5m
1.26m
Dy16 5

139.2m
Ho16 4

37m

{ Dyl6 5m
1.26m
Dy16 5

139.2m
Ho167

3.1h

Erl6 7 m
2.3s

Dyl 65m{ 1.26m
Dy 165

139.2m
Dy1 6 7

4.4m

Ho16 7

3.1h

IT

ECP

IT,P3

0-

EC,P3

IT,13-

'-

3-

IT

IT, -

'-

0.299

0.0915
0.0734

0.1082
0.514
0.947

0.0915
0.0734

0.1082
0.514
0.947

0.3466
0.3207
0.2078
0.2377
0.0834
0.4034
0.0571
0.3866
0.0737

0.2078

0.1082
0.514
0.947

0.19
0.57

0.3466
0.3207
0.2078
0.281/ki
0.0834
0.4034
0.0571

100.0

53.0
47.0

97.5
1.7

15.0

53.0
47.0

97.5
1.7

15.0

40.0
34.0

9.5
6.0
6.0
5.0
5.0
4.5
4.5

100.0

97.5
1.7

15.0

40.0
34.0

9.5

6.0
6.0
5.0
5.0

. . . . .~~~~~~~~~~~~07

33.41

17.71
15.70

22.37
0.39
3.44

12.16
10.78

26.39
0.46
4.06

10.83
9.20
2.57
1.62
1.62
1.35
1.35
1.22
1.22

27.07

14.51
0.25
2.23

5.96
5.06
1.41
d.85
0.89
0.74
0.74

6 8 Er1 6 6

(33.41)

68 Er167

(22.94)

68Er168
(27.07)

6Er870
(14.88)
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent Abundance
________ erg ) _ _ __ _ __ (MeV) Abundance___

68 Er17°

(Cont.)
(14.88)

6 9 Tm1 6 9

(100.0)

70Yb168

(0.135)

70Yb17°
(3.03)

70Yb171
(14.31)

T
(Cont.)
(12.69)

np
(15.70)

p
(8.50)

nca
(6.91)

2p
(13.55)

np
(13.32)

np
(14.75)

n
(8.98)

He 3

(12.18)

a 
(-1.64)

Ho1 6 7

(Cont.)
3.1 h

HoI6 8

3.3m

Ho 1 6 9

4.8m

Ho 1 6 4

37m

Ho 1 6 7

3.1 h

Erl 6 7 m

2.3s

Tm16 6

7.7h

yl 6 7
18m

Erl67m

2.3s

Erl 6 7m
2.3s

EC,,B_

93

IT

EC,,B+

IT

IT

0.3866
0.0737

0.85

0.08
0.76
0.15
0.84
0.68
0.92

0.0915
0.0734

0.3466
0.3207
0.2078
0.2377
0.0834
0.4034
0.0571
0.3866
0.0737

0.2078

0.08056
0.1844
0.780
0.7063
0.692
1.277

0.1133
0.1060
0.063
0.0371

0.2078

0.2078

4.5
4.5

66.25
37.5
27.5
18.75
12.5

6.25

53.0
47.0

40.0
34.0

9.5
6.0
6.0
5.0
5.0
4.5
4.5

100.0

strong

92.0
85.0
71.0
21.0

100.0

100.0

0.67
0.67

9.86
5.58
4.09
2.79
1.86
0.93

53.0
47.0

40.0
34.0
9.5
6.0
6.0
5.0
5.0
4.5
4.5

100.0

0.124
0.115
0.096
0.028

3.03

14.31
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent x
(Abundan e ery(MeV) IAbundance

Energy)~~~~~~~ 

70Ybl72
(22.82)

70 Yb174
(31.84)

7 0 Yb'7 6

(12.73)

7 1 Lu17 5

(97.41)

ncu
(6.49)

He3

(14.36)

p
(7.98)

nu
(6.26)

He3

(*)

T
(11.97)

np
(12.69)

p
(8.36)

2n
(12.47)

n
(6.64)

2p
(13.50)

Erl 6 7 m

2.3s

Er171

7.52h

Tm 17 3

8.2h

ErI7 1

7.52h

Er173

12.Om

Tm 17 3

8.2h

Tm 1 7 4

5.2m

Tm1 7 5

20m

Yb17 4 m
0.8 ms

ybl7 5m

67 ms

Tm 17 3

8.2h

IT

9-

,- to
Tm 17 3

8.2h

IT

IT

0-

0.2078

0.308
0.116
0.2956
0.124

0.399
0.465
0.066

0.308
0.116
0.2956
0.124

0.20
0.40
0.18

0.399
0.465
0.066

0.273
0.176
0.0765
0.994
0.366
0.50
0.87
0.63

0.513

0.273
0.176
0.0765
0.994
0.63

0.513

0.399
0.465
0.066

100.0

63.0
63.0
28.0
10.0

78.2
19.8

3.2

63.0
63.0
28.0
10.0

78.2
19.8

3.2

100.0
100.0
100.0

98.0
96.2
14.2

5.8
2.0

100.0

100.0
100.0
100.0

98.0
2.0

100.0

78.2
19.8

3.2

22.82

20.05
20.05
8.92
3.18

24.90
6.30
1.02

8.02
8.02
3.57
1.27

9.96
2.52
0.41

12.73
12.73
12.73
12.35
12.25

1.81
0.74
0.25

12.73

12.73
12.73
12.73
12.48

0.25

12.73

76.20
19.30

3.12
I . . .
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay IntensityNucleu (Separation 1/2ue Mode Energy Pecn(Abundance) Energy) 1/2 Life (MeV) ercent Abundance

_ .

7 jLu17 5

(Cont.)
(97.41)

7 1 Lu1 7 6

(2.59)

7 2 Hf1 7 4

(0.17)

7 2 Hf 17 6

(5.20)

7 2 Hf 1 7 7

(18.50)

p
(5.52)

He 3

(11.97)

2p
(13.93)

np
(11.71)

p
(5.88)

T
(12.88)

2p
(11.95)

He 3

(10.59)

2p
(12.48)

Yb074 m
0.8 ms

TmI7 3

8.2h

Tm 1 7 4

5.2mi

Ybl7 4 m

0.8ms

Ybl75m
67 ms

LU171 m
76s

Yb174m

0.8 ms

Yb174 m
0.8 ms

Yb 1 7 5 "m

67 ms

IT

'-

V_

IT

IT

IT

IT

IT

IT

0.273
0.176
0.0765
0.994
0.63

0.399
0.465
0.066

0.273
0.176
0.0765
0.994
0.366
0.50
0.87
0.63

0.273
0.176
0.0765
0.994
0.63

0.513

0.0712

0.273
0.176
0.0765
0.994
0.63

0.273
0.176
0.0765
0.994
0.63

0.513

100.0
100.0
100.0

98.0
2.0

78.2
19.8

3.2

100.0
100.0
100.0

98.0
96.2
14.2

5.8
2.0

100.0
100.0
100.0
98.0

2.0

100.0

100.0

100.0
100.0
100.0
98.0

2.0

100.0
100.0
100.0
98.0

2.0

100.0

97.41
97.41
97.41
95.46

1.95

2.03
0.51
0.08

2.59
2.59
2.59
2.54
2.47
0.37
0.15
0.05

2.59
2.59
2.59
2.54
0.05

2.59

0.17

5.20
5.20
5.20
5.10
0.10

18.50
18.50
18.50
18.13

0.37

18.50

.. _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ , __ I
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
reaction Nucleus Decay Intensity

Nucleus (Separation 1/2 lfe Mode Energy Percent X
(Abundance) Energy) (MeV) Abundance

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

7 2 Hf 17 7

(Cont.)
(18.50)

7 2 Hf'7 8

(27.14)

7 2 Hf1 7 9

(13.75)

p
(6.60)

a
(-2.37)

He 3

(12.38)

2p
(13.46)

np
(14.22)

nu
(3.71)

a1
(-2.13)

He3

(11.81)

2p
(14.00)

T
(11.81)

LU17 6m

3.7h

Yb174 m
0.8ms

Yb175m

67 ms

Yb176m

lls

Lu176 m

3.7h

Ybl74 m

0.8ms

Yb1 7 5 m

67 ms

Ybl76m

11s

Yb17 7 m

6.5s
Yb 17 7

1.9h

LU176 m

3.7h

3-

IT

IT

IT

IT

IT

IT

IT

0.08836

0.273
0.176
0.0765
0.994
0.63

0.513

0.38
0.294
0.187
0.093
0.0821

0.08836

0.273
0.176
0.0765
0.994
0.63

0.513

0.38
0.294
0.187
0.093
0.0821

0.228
0.104
0.1508
0.1216
1.080
0.1384
1.241

0.08836

I I . .

60.0

100.0
100.0
100.0
98.0

2.0

100.0

100.0
100.0
100.0
100.0
100.0

60.0

100.0
100.0
100.0
98.0

2.0

100.0

100.0
100.0
100.0
100.0
100.0

100.0
100.0

24.5
9.4
4.7
2.8
2.6

60.0

11.10

27.14
27.14
27.14
26.60

0.54

27.14

27.14
27.14
27.14
27.14
27.14

16.29

13.75
13.75
13.75
13.47

0.28

13.75

13.75
13.75
13.75
13.75
13.75

13.75
13.75
3.37
1.29
0.65
0.39
0.36

8.25
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Table 1 (Continued)

Target Photo- Redal Principal Gammas Percentage
Targeus reaction Nucleus Decay Intensity

Nucleus (Separation Nucleus Mode Energy Pecn bnac
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance

: _ I T 1
72Hf179
(Cont.)
(13.75)

72Hf8
(35.24)

p
(7.54)

n
(6.07)

nt
(5.21)

a
(-1.44)

He3

(13.61)

np
(14.87)

p
(7.89)

2n
(13.40)

n
(7.33)

Lu1 7 8

20m

Hfl78m

4.3s

67ms

Ybl76m

11s

CYb177 m

6.5s
Yb177

t1.9h

Lu 178

20m

LU179

4.6h

Hfl7 8 m
4.3s

Hfl79 m
18.6s

,- to
Hfl7 8m

4.3s

IT

IT

IT

IT

jto
Hfl7 8m

4.3s

IT

IT

0.4268
0.3257
0.2136
0.0932
0.0888

0.4268
0.3257
0.2136
0.0932
0.0888

0.513

0.38
0.294
0.187
0.093
0.0821

0.228
0.104
0.1504
0.1216
1.080
0.1384
1.241

0.4268
0.3257
0.2136
0.0932
0.0888

0.217

0.4268
0.3257
0.2136
0.0932
0.0888

0.217
0.161
0.375

100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0

100.0
100.0

24.5
9.4
4.7
2.8
2.6

100.0
100.0
100.0
100.0
100.0

13.0

100.0
100.0
100.0
100.0
100.0

99.5
99.5

0.5

13.75
13.75
13.75
13.75
13.75

13.75
13.75
13.75
13.75
13.75

35.24

35.24
35.24
35.24
35.24
35.24

35.24
35.24

8.64
3.31
1.66
0.99
0.92

35.24
35.24
35.24
35.24
35.24

4.58

35.24
35.24
35.24
35.24
35.24

35.06
35.06
0.18

. * Il l
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Table 1 (Continued)

Target Photo- Residua Principal Gammas Percentage
Nucleus reaction Nucleus Mode Energy Percent n

(Abndace)(Separation 1/2 Life (Md EeV) Pren
(Abunance) Energy) (e)Abundance

73Ta80
(0.012)

7 3 Ta 1 8 1
(99.988)

(-2.12)

2p
(13.42)

(1
np
1.95)

p
(5.88)

nu
(5.52)

He 3

(13.34)

2p
(14.08)

T
(11.11)

np
(13.52)

p
(6.19)

n
(7.64)

LU17 6 m

3.7h

LU1 7 8

20m

Hf178m

4.3s

Hfl79 m

18.6s

LU17 6 m

3.7h

Lu 178

20m

LU1 79

4.6h

Hfl78m
4.3s

Hfl79m
18.6s

Hfl80m
5.5h

Tal80m
8.1h

3-

,- to
Hfl78m

4.3s

IT

IT

,- to
Hfl78 m

4.3s

'3-

IT

IT

IT

EC,,B-

0.08836

0.4268
0.3257
0.2136
0.0932
0.0888

0.4268
0.3257
0.2136
0.0932
0.0888

0.217
0.161

0.08836

0.4268
0.3257
0.2136
0.0932
0.0888

0.217

0.4268
0.3257
0.2136
0.0932
0.0888

0.217
0.161
0.375

0.3325
0.2153
0.0933
0.4436
0.0574
0.512

0.0933
0.103

60.0

100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
100.0

99.5
99.5

60.0

100.0
100.0
100.0
100.0
100.0

13.0

100.0
100.0
100.0
100.0
100.0

99.5
99.5

0.5

100.0
100.0
100.0

74.0
74.0
26.0

27.0
3.0

0.007

0.012
0.012
0.012
0.012
0.012

0.012
0.012
0.012
0.012
0.012

0.012
0.012

59.993

99.988
99.988
99.988
99.988
99.988

13.998

99.988
99.988
99.988
99.988
99.988

99.488
99.488

0.50

99.988
99.988
99.988
73.991
73.991
25.997

27.0
3.0
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Table 1 (Continued)

Photo., Principal Gammas Percentage
Target reaction Residual Decay Intensity
unle) (Separation 1ue Mode Energy X

(Abundance) Energy) 1/2 ife (MeV) Percent Abundance

7 4 W18 0

(0.14)

7 4 W1 8 2

(26.41)

7 4 W1 83

(14.40)

2p
(11.67)

n
(*)

e
(-1.69)

He3

(12.82)

2p
(13.20)

np
(14.65)

n o
(4.50)

a
(-1.57)

He3

(11.67)

T
(12.36)

Hfl78m

4.3s

W179m

5.2m

Hfl7 8 m

4.3s

Hfl79 m

18.6s

Hfl80m
5.5h

Tal8 0m

8.1h

Hfl7 8m

4.3s

Hfl7 9 m
18.6s

Hfl80m
5.5h

Tal8 0m
8.1h

IT

IT

IT

IT

IT

EC,P-

IT

IT

IT

EC,,-

0.4268
0.3257
0.2136
0.0932
0.0888

0.2218

0.4268
0.3257
0.2136
0.0932
0.0888

0.217
0.161
0.375

0.3325
0.2153
0.0933
0.4436
0.0574
0.512

0.0933
0.103

0.4268
0.3257
0.2136
0.0932
0.0888

0.217
0.161
0.375

0.3325
0.2153
0.0933
0.4436
0.0574
0.512

0.0933
0.103

100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0

99.5
99.5

0.5

100.0
100.0
100.0

74.0
74.0
26.0

27.0
3.0

100.0
100.0
100.0
100.0
100.0

99.5
99.5

0.5

100.0
100.0
100.0

74.0
74.0
26.0

27.0
3.0

0.14
0.14
0.14
0.14
0.14

0.14

26.41
26.41
26.41
26.41
26.41

26.28
26.28
0.13

26.41
26.41
26.41
19.54
19.54

6.87

7.13
0.79

14.40
14.40
14.40
14.40
14.40

14.33
14.33

0.07

14.40
14.40
14.40
10.66
10.66

3.74

3.89
0.43

I . . . .
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nuleus reaction Nucleus Decay Intensity

NAuncle (Separation 1/2 Life Mode Energy Percent X(Abundance) Energy) Nucleus Mode (MeV) Abundance

.- I .

7 4 W1 8 3

(Cont.)
(14.40)

7 4 W1 8 4

(30.64)

74W186

(28.41)

p
(7.14)

ni
(5.85)

(-1.49)

np
(14.56)

n
(7.42)

He3

(14.37)

np
(14.93)

Tal8 2 m

16.5m

Hfl79 m

16s

Hfl8Om

5.5h

Tal8 2 m

16.5m

W18 3 m

5.3s

I-If 1 8 3

65 m

Ta1 8 4

8.7h

IT

IT

IT

IT

IT

3-

3-

0.184
0.172
0.147
0.319
0.356

0.217
0.161
0.375

0.3325
0.2153
0.0933
0.4436
0.0574
0.512

0.184
0.172
0.147
0.319
0.356

0.2103
0.0991
0.0526
0.1025
0.1079
0.1605

0.82
0.46
0.90
0.72
0.40
0.32

0.90
0.41
0.25
0.111
1.16
0.30
0.79

99.0
89.0
89.0
11.0

1.0

99.5
99.5

0.5

100.0
100.0
100.0

74.0
74.0
26.0

99.0
89.0
89.0
11.0

1.0

88.5
54.6
43.0
11.5

9.1
2.4

* * * _ _ _ _ _ _ _ _ _ . .._ __ ._ __, I

14.26
12.82
12.82

1.58
0.14

30.49
30.49

0.15

30.64
30.64
30.64
22.67
22.67

7.97

30.33
27.27
27.27

3.37
0.31

27.12
16.73
13.17

3.52
2.79
0.74
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Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Residual Decay Intensity

Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance

1 r r~~~~~~~~~~~~~~~~~~~~

7 4 W1 8 6

(Cont.)
(28.41)

75Re18 5

(37.07)

75Re187

(62.93)

p
(8.33)

n
(7.21)

nt
(5.36)

He3

(12.24)

np
(12.81)

2n
(14.47)

nt
(5.22)

He3

(13.20)

2p
(14.32)

Ta18 5

50m

W185m

1.6m

Tal8 0m

8.1h

Tal 8 2 m

16.5m

W183m

5.3s

Rel8 3 m

1.0ms

Tal 8 2 m

16.5m

Ta 1 8 4

8.7h

Ta 18 5

50m

IT

EC,,B-

IT

IT

IT

IT

03

0.060
0.175
0.131
0.100
0.075

0.131
0.060
0.175
0.100
0.075

0.0933
0.103

0.184
0.172
0.147
0.319
0.356

0.2103
0.0991
0.0526
0.1025
0.1079
0.1605

From 0.11
to 0.30

0.184
0.172
0.147
0.319
0.356

0.90
0.41
0.25
0.111
1.16
0.30
0.79

0.060
0.175
0.131

90.0
84.0
10.0

6.0
6.0

100.0
100.0

93.0
7.0
7.0

27.0
3.0

99.0
89.0
89.0
11.0

1.0

88.5
54.6
43.0
11.5

9.1
2.4

99.0
89.0
89.0
11.0

1.0

90.0
84.0
10.0

25.57
23.87
2.84
1.70
1.70

28.41
28.41
26.42

1.99
1.99

1.00
1.11

36.70
32.99
32.99

4.08
0.37

32.81
20.28
15.96

4.27
3.37
0.89

62.30
56.01
56.01

6.92
0.63

56.64
52.86

6.29
.. .. . .
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
ucaet reaction Nucleus Deey Intensity

NAuncle (Separation Nucl.Ae Mode Energy Percent X
) Energy) Me)Abundance

7 5 Re18 7

(Cont.)
(62.93)

760S 184
(0.018)

760S18 6

(1.59)

760S1 8 7

(1.64)

2p
(Cont.)
(14.32)

np
(13.20)

T
(*)

pn
(14.07)

2n
(*)

n
(*)

He3

(11.63)

et
(-2.71)

Ta18 5

(Cont.)
50m

W185m

1.6m

Re181

19h

Re18 2

12.7h

OS182

22h

{Os183m

|9.9h

S183

12h

W18 3 m

5.3s

W183m

5.3s

IT

EC

EC,,B+

EC

IT, EC

EC

IT

IT

0.100
0.075

0.131
0.060
0.175
0.100
0.075

0.3655
0.1099
0.0650
0.1103
0.1133

0.1000
0.0678
0.0847
0.1137

0.5099
0.0555
0.1802

0.1707
1.108
1.102
1.035
0.3818
0.1144
0.1679
0.851
0.2362

0.2103
0.0991
0.0526
0.1025
0.1079
0.1605

0.2103
0.0991
0.0526

6.0
6.0

100.0
100.0

93.0
7.0
7.0

46.0
22.0

84.0
84.0
18.0

6.0
6.0

88.5
54.6
43.0
11.5

9.1
2.4

88.5
54.6
43.0

___________ I __________ I __________ .1 __________ A. __________ __________ A.

3.78
3.78

62.93
62.93
58.52
4.41
4.41

0.008
0.004

0.015
0.015
0.003
0.001
0.001

1.407
0.868
0.684
0.183
0.145
0.038

1.451
0.894
0.705
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Table 1 (Continued)

Photo- Principal Gammas PercentageTarget Residual DeaInnst
Nucleus reaction Nucleus Decay Intensity

(Abundance) Energy) 1/2 ife Mode Energy Percent AbundanceEnergy Life,(MeV _

7 6 0s 1 8 7

(Cont.)
(1.64)

760s188
(13.29)

760S1 8 9

(16.09)

760S1 9 0

(26.39)

a
(Cont.)
(-2.71)

2p
(12.42)

n x
(5.13)

He3

(12.54)

CZ
(-2.02)

2(p
(13.59)

p
(7.34)

na
(5.74)

W183m

(Cont.)
5.3s

W185m

1.6m

W183m

5.3s

W185m

1.6m

W185m

1.6m

W18 7

23.9h

e18 8 m

18.7m

Re 18 8

16.7h

W185m

1.6m

IT

IT

IT

IT

IT

'-

IT

0.1025
0.1079
0.1605

0.131
0.060
0.175
0.100
0.075

0.2103
0.0991
0.0526
0.1025
0.1079
0.1605

0.131
0.060
0.175
0.100
0.075

0.131
0.060
0.175
0.100
0.075

0.134
0.686
0.480
0.072
0.552
0.619
0.773

0.064
0.106
0.092
0.1550

0.131
0.060

11.5
9.1
2.4

100.0
100.0

93.0
7.0
7.0

88.5
54.6
43.0
11.5

9.1
2.4

100.0
100.0
93.0

7.0
7.0

100.0
100.0

93.0
7.0
7.0

37.0
33.0
29.0
29.0

8.0
7.0
5.0

100.0
67.0
33.0
18.0

100.0
100.0

0.189
0.149
0.039

1.64
1.64
1.525
0.115
0.115

11.76
7.26
5.72
1.53
1.21
0.32

13.29
13.29
12.36

0.93
0.93

16.09
16.09
14.96

1.13
1.13

5.95
5.31
4.66
4.66
1.29
1.13
0.80

16.09
10.78

5.31
2.90

26.39
26.39
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance (Separation 1/2 Life Mode Energ Percent A~unance Energy) (V)Abundance

760S1 9 0

(Cont.)
(26.39)

760s19 2

(40.98)

not
(Cont.)
(5.74)

He3

(13.64)

np
(15.11)

nat
(6.58)

He3

(*)

np
(15.83)

2n
(13.51)

n
(7.62)

W185m

(Cont.)
1.6m

W18 7

23.9 h

rRel88 m
J18.7m

1 Re1 8 8

Y16.7h

W18 7

23.9h

W18 9

11.5m

r Rei90m

2.8h
Re 1 9 0

2.8m

os190m

9.9m

osi91m
13.Oh

9-

IT

'-

IT

IT

IT

0.175
0.100
0.075

0.134
0.686
0.480
0.072
0.552
0.619
0.773

0.064
0.106
0.092
0.1550

0.134
0.686
0.480
0.072
0.552
0.619
0.773

0.258
0.417
0.55
0.86
0.96
0.178

0.82

0.57
0.392
0.191
0.83

0.6165
0.5025
0.3612
0.1867

0.0742

93.0
7.0
7.0

37.0
33.0
29.0
29.0

8.0
7.0
5.0

100.0
67.0
33.0
18.0

37.0
33.0
29.0
29.0

8.0
7.0
5.0

100.0

100.0
100.0
100.0
100.0

100.0

24.54
1.85
1.85

9.76
8.71
7.65
7.65
2.11
1.85
1.32

26.39
17.68
8.71
4.75

15.16
13.52
11.88
11.88
3.28
2.87
2.05

40.98

40.98
40.98
40.98
40.98

40.98
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Table 1 (Continued)

Photo- ReiulPrincipal Gammas Percentage
Target reaction Residual Decay Intensity

Nucleus (Separation lef Mode Energy Percent X
(Abndace) Enegy) 1/2 Lie (MeV) Pret Abundance

r r~~~~~ 

7 7I rl 91
(37.3)

77 Ir1 9 3

(62.7)

He3

(12.81)

p
(5.42)

2n
(14.54)

n
(8.25)

ncu
(6.16)

He3

(13.95)

T
(10.86)

np
(13.45)

2n
(13.93)

n
(7.79)

Rel 8 8 m

J 18.7m

1Rel88

.16.7 h
Osl90m

9.9m

Irl8 9 m

14 ms

Irl90m

3.2h

(e188 m

18.7m

1ReI88

16.7h

fel90m

2.8h
Re190

2.8m

Osl90m

9.9m

Osllm
13.Oh

Irl 9 1m

4.9s
Ir 1 9 2 m

1.4 m

IT

'-

IT

IT

IT
EC to

OS190m
9.9m

'IT

IT

IT

IT

IT

IT

0.064
0.106
0.093
0.1550

0.6165
0.5025
0.3612
0.1867

0.1138
0.2582
0.0716
0.1867
0.3004

0.6165
0.5025
0.3612
0.1867
0.1487

0.064
0.106
0.093
0.1550

0.82

0.57
0.392
0.191
0.83

0.6165
0.5025
0.3612
0.1867

0.0742

0.1294
0.823

0.058

100.0
67.0
33.0
18.0

100.0
100.0
100.0
100.0

100.0

94.0
94.0
94.0
94.0

6.0

100.0
67.0
33.0
18.0

100.0

100.0
100.0
100.0
100.0

100.0

100.0

37.3
24.99
12.31
6.71

37.3
37.3
37.3
37.3

37.3

35.06
35.06
35.06
35.06

2.24

62.7
42.01
20.69
11.29

62.7

62.7
62.7
62.7
62.7

62.7

62.7
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Table 1 (Continued)

Photo- . Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance

r r T T~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

78Pt'90
(0.0127)

78Pt'92
(0.78)

7 8 Pt1 9 4

(32.9)

T
(12.72)

n
(8.68)

2p
(12.23)

np
(15.06)

p
(6.81)

(-1.39)

He3

(13.29)

T
(13.00)

np
(15.34)

Irl87 m{ 29ms
Ir1 8 7

10.5h

pt189

10.9h

QS190m

9.9m

frl9Om

3.2h

Irl 9 1m

4.9s

QS190m

9.9m

Oslol m
13.Oh
frl91m

4.9s

r19 2 m

1.4 m

IT

EC

EC

IT

IT, EC to
Osl90m

9.9m

IT

IT

IT

IT

IT

0.115

0.0743
0.0750
0.0645
0.0653
0.988
0.501
0.978
0.492

0.0942
0.0716
0.1138
0.0821
0.1763
0.1867
0.2037
0.1411

0.6165
0.5025
0.3612
0.1867

0.6165
0.5025
0.3612
0.1867
0.1487

0.1294
0.0823

0.6165
0.5025
0.3612
0.1867

0.0742

0.1294
0.0823

0.058

100.0

100.0
100.0
100.0
100.0

94.0
94.0
94.0
94.0

6.0

100.0
100.0
100.0
100.0

100.0

100.0

0.0127

0.78
0.78
0.78
0.78

0.733
0.733
0.733
0.733
0.047

32.9
32.9
32.9
32.9

32.9

32.9
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nuceus reaction Nces Decay Intensity

(Abundance) (Separation 1/2 Life Mode Energy Percent X.
Energy) (MeV) Abundance

.~~~~~~~ .

78Pt' 95
(33.8)

7 8 Pt1 9 6

(25.3)

78Pt98
(7.21)

nue
(4.73)

o1

(-1.16)

T
(12.99)

p
(7.58)

nus
(6.78)

np
(15.51)

p
(8.14)

T
(13.08)

np
(15.70)

osl90m

9.9m

Osl91m
13.0h
r1 9 2 m

1.4m

{Irl 9 4 m

31 ms
1IrI94

17.8h

05 191m
13.Oh

{Iri9 4 m

31ms
Ir194

17.8h

Irl 9 5m

4.1 h

Ir195

2.8h

Irl 9 5m

4.1 h

Ir 19 5

2.8h

Jr196

120m

IT

IT

IT

IT

IT

IT

IT

9-

0.6165
0.5025
0.3612
0.1867

0.0742

0.058

0.112
0.084
0.3285
0.6453
0.2936

0.0742

0.112
0.084
0.3285
0.6453
0.2936

0.685
0.433
0.319
0.120
0.800
0.0987
0.1296

0.685
0.433
0.319
0.120
0.800
0.0987
0.1296

0.632
0.522
0.445
0.395
0.356
0.100

100.0
100.0
100.0
1'00.0

100.0

100.0

6.8
1.3
1.0

100.0

6.8
1.3
1.0

100.0
100.0
100.0
100.0
100.0
100.0

33.8
33.8
33.8
33.8

33.8

33.8

2.33
0.44
0.34

25.3

1.72
0.33
0.25

7.21
7.21
7.21
7.21
7.21
7.21
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance (Separation 1/2 Life Mode Energy Percent X
(Abudanc) Eeg)(MeV) Abundance

78Pt'98
(Cont.)
(7.21)

7 9 Au 19 7

(100.0)

8 0 Hg1 9 6

(0.146)

p
(8.77)

n
(7.56)

not
(6.92)

He3

(13.61)

2p(
(13.96)

2n
(14.75)

n
(8.08)

T
(13.48)

Iri 9 7

7m

pt197m.

80m

I Pt'9 7

18h

r192m

1.4 m
Ir194m{ 31ms
Iri9 4

17.8h

Ir19 5m

4.1h

Ir 195

2.8h

Au19 5m
31s

Au196 m
9.7h

{AU193 m
3.9s
AU193

16h

IT,,-

'-

IT

IT

0-

IT

IT

IT

IT

EC

0.50

0.364
0.0529
0.2793
0.1302
0.0773
0.1915
0.268

0.058

0.112
0.084
0.3285
0.6453
0.2936

0.685
0.433
0.319
0.120
0.800
0.0987
0.1296

0.3185
0.0567
0.2615
0.2005
0.0615

0.1749
0.0846
0.1478
0.1882
0.0505
0.2855
0.3161

0.258
0.220
0.1861
0.2683
0.2556

50.0

97.0
97.0

3.0
3.0

99.3
9.3
0.7

100.0

6.8
1.3
1.0

100.0
100.0

22.0
7.0
7.0

3.21

6.99
6.99
0.22
0.22
7.16
0.67
0.05

100.0

6.8
1.3
1.0

100.0
100.0

0.032
0.010
0.010
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Table 1 (Continued)

Target Photo- Residual Principal Gammas Percentage
Nucleus reaction Nucleus Decay Intensity

(Abundance (Separation 1/2 Ife Mode Energy Percent X(Abudanc) Energy) 1/ e (MeV) Abundance

80Hg196
(Cont.)
(0.146)

80Hg198

(10.02)

80Hg199
(16.84)

T
(Cont.)
(13.48)

p
(6.57)

2n
(16.12)

n
(8.82)

T
(13.36)

np
(15.17)

p
(7.09)

2p
(13.71)

Au 1 9 3

(Cont.)
16h

Au.195m
31s

Hgl9 4 m

0.4s

Hg1 9 5

9.5h

AU195 mAu l m
31s

Au196 m
9.7h

Au19 7 m
7.2s

ptl97m

80m

Pt19 7

18h

IT

IT

EC

IT

IT

IT

IT,93

0.1735
0.1125
0.0999

0.3185
0.0567
0.2615
0.2005
0.0615

0.134

0.2615
0.0615
0.5600
0.1726

0.3185
0.0567
0.2615
0.2005
0.0615

0.1749
0.0846
0.1478
0.1882
0.0505
0.2855
0.3161

0.1302
0.2793
0.202
0.0773

0.364
0.0529
0.2793
0.1302
0.0773
0.1915
0.268

5.0

100.0
100.0

100.0
99.0

1.0
1.0

97.0
97.0

3.0
3.0

99.3
9.3
0.7

0.007

10.02
10.02

10.02
9.92
0.10
0.10

16.33
16.33

0.51
0.51

16.72
1.57
0.12
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Table 1 (Continued)

Photo- Reidual Principal Gammas Percentage
Targeus reaction Residus Decay Intensity

Nucleus (Separation 1/2 life Mode Energy Percent x
(Abundance) Energy) 12Lf (MeV) Percntbunanc

80Hg199

(Cont.)
(16.84)

80Hg2°°

(23.13)

80Hg22)
(13.22)

np
(13.74)

He3

(14.02)

T
(13.29)

p
(7.70)

n
(8.03)

(-0.33)

2p
(14.83)

np
(13.93)

Au19 7 m
7.2s

{ptl97m
80m

Pt197

18h

AU19 7 m

7.2s

Aul9 9m
0.44ms

Hgl99m
43m

J 8 0m

18h
~18h

{Pt199m
14.1s
Pt 1 9 9

30m

Aul9 9 m

0.44ms

IT

IT,P-

V_

IT

IT

IT

IT,P-

V_

IT

IT

0.1302
0.2793
0.202
0.0773

0.364
0.0529
0.2793
0.1302
0.0773
0.1915
0.268

0.1302
0.2793
0.202
0.0773

0.494
0.055

0.375
0.158

0.364
0.0529
0.2793
0.1302
0.0773
0.1915
0.268

0.393

0.540
0.197
0.475
0.320
0.315
0.075
0.245
0.715
0.79
0.96

0.494
0.055

100.0
99.0

1.0
1.0

97.0
97.0

3.0
3.0

99.3
9.3
0.7

100.0
99.0

1.0
1.0

100.0
100.0

97.0
97.0

3.0
3.0

99.3
9.3
0.7

100.0

22.0
8.0

16.84
16.67

0.17
0.17

22.44
22.44
0.69
0.69

22.97
2.15
0.16

23.13
22.90

0.23
0.23

23.13
23.13

12.82
12.82

0.40
0.40

13.13
1.23
0.09

13.22

2.91
1.06
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Table 1 (Continued)

Photo- Resdu Principal Gammas Percentage
Targets reaction Ruesa Decay T Intensity

(Separation 12 fe Mode Energy PretX
(Abundance) Eergy) | I.cfe (MeV) Percent Abundance

(Cont.

p
(7.66)

2n
(14.25)

n t
(7.43)

He3

(14.87)

2p
(15.31)

(1
T

3.21)

np
(15.42)

p
(8.48)

rAu 20 0 mJ 9
Au 20 0

.48.4m

Hgl 9 9 m
43 m

rPtl97m

80m

1 Pt1 9 7

t18h

TPtl99m
14.1s
Pt 19 9

30m

pt 2 0 0

12h

Aul9m
0.44ms

rAU200m
| 9h

1 Au 2 0 0

48.4m

Au 201

26m

IT

IT

IT,0-

IT

13to
AU2 0 0

48.4m

IT

IT

0.368
0.580
0.256
0.498
0.368
1.227

0.375
0.158

0.364
0.0529
0.2793
0.1302
0.0773
0.1915
0.268

0.393

0.540
0.197
0.475
0.320
0.315
0.075
0.245
0.715
0.79
0.96

0.368
1.60

0.494
0.055

0.368
0.580
0.256
0.498
0.368
1.227

0.53

29.0
23.0

100.0
100.0

97.0
97.0

3.0
3.0

99.3
9.3
0.7

100.0

22.0
8.0

29.0
23.0

3.83
3.04

13.22
13.22

28.91
28.91

0.89
0.89

29.59
2.77
0.21

29.80

6.56
2.39

8.64
6.87

80Hg2°1

(Cont.)
(13.22)

8Hg22
(29.80)
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Table 1 (Continued)

Photo- Principal Gammas Percentage
Target reaction Reidual Decay Intensity

Nucleus (Separation Nucleus
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance

8(Hg24
(6.85)

81203
(29.50)

ne
(7.78)

a
(0.50)

He3

(16.12)

T
(13.48)

np
(15.94)

p
(8.82)

a
(-0.91)

He 3

(13.39)

2 p
(14.17)

2n
(14.65)

Ptl99m{ 14.1s
Ptl9 9

30m

pt 20 0

12h

pt 2 0 1

2.5m

AU201

26m

Au 202

29s
AU 2 0 3

55s

Aul 9 9 m
0.44ms
AU200m
19h

AU200
48.4m

AU 2 0 1

26m

T1201m

2.1 ms

IT

,- to
AU2 0 0

48.4m

B- to
AU2 0 1

26m

'-

3-

IT

IT

9-

IT

0.393

0.540
0.197
0.475
0.320
0.315
0.075
0.245
0.715
0.79
0.96

0.368
1.60

1.76
0.23
0.15

0.53

0.44
0.52

0.69

0.494
0.055

0.368
0.580
0.256
0.498
0.368
1.227

0.53

0.3312
0.60
0.23
0.693
0.361

100.0

22.0
8.0

29.0
23.0

6.85

1.51
0.55

8.56
6.79
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Table 1 (Continued)

Target Photo- JResidual Principal Gammas Percentage

Nucleus reaction Nucleus Decay Intensity
(Abundance) (Separation 1/2 Life Mode Energy Percent 

) Energy) ode Eerg Prcn Abundance

(Cont.)
(29.50)

8 1 T12 0 5

(70.50)

82Pb2°4

(1.48)

82Pb26
(23.6)

n
(7.70)

noz
(7.01)

oi

(0.07)

He3

(14.63)

2p
(15.23)

nco
(6.06)

T
(12.81)

np
(14.34)

2n
(15.17)

n
(8.24)

n
(8.08)

Tl 2 02m

0.5ms

CAU2 00 m
19h

AU2 0 0

48.4m

AU2 0 1

26m
AU2 0 2

29s
Au 20 3

55s

Hg 19 9

43 m

T1201m

2.1 ms

Tl2 02 m

0.5 ms

Pb202m

3.61h

Pb203 m

6.2s

Pb25 m
4.4 ms

IT

IT

3-

IT

IT

IT

IT,EC

IT

IT

0.490
0.460

0.368
0.580
0.256
0.498
0.368
1.227

0.53

0.44
0.52

0.69

0.375
0.158

0.3312
0.60
0.23
0.693
0.361

0.490
0.460

0.961
0.4221
0.6576
0.1293
0.7872
0.4904
0.4598
0.3899
0.2411
0.1489

0.8252

0.7033
0.988

100.0
100.0

29.0
23.0

100.0
100.0

100.0
100.0

90.0
90.0
78.2
78.2

11.3
9.0
9.0
5.6
3.4
3.4

100.0

63.0
37.0

29.50
29.50

20.45
16.22

1.48
1.48

1.48
1.48

1.33
1.33
1.17
1.17
0.17
0.13
0.13
0.08
0.05
0.05

1.48

14.86
8.74
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Table 1 (Continued)

Target Photo- Reidual Principal Gammas Percentage
Nucleus reaction Res Decay Intensity

(Abundance) (Separation 1/2 iAfe VMode )Eerg Percent A
Energy) Abundance

82Pb207
(22.6)

8 2 Pb 20 8

(52.3)

8 3 Bi 20 9

(100.0)

2n
(14.82)

n
(6.73)

He3

(14.52)

2p
(15.38)

p
(8.03)

2n
(14.11)

n
(7.38)

2p
(11.84)

T
(9.43)

np
(11.18)

n
(7.45)

Pb205m

4.4ms

Pb206m

0.126ms

Hg20 5

5.5 m

Hg 20 6

8.2m
T12 0 7 m

1.3s

Pb2 0 6 m

0.126ms

Pb20 7 m

0.80s
T12 0 7 m

1.3s

0.126ms

Pb2 O7

0.80s

Bi2O8m
2.6 ms

IT

IT

3-

IT

IT

IT

IT

IT

IT

IT

0.7033
0.988

0.8033
0.5163
0.8808
0.5376
0.2027
0.6573
0.3435
0.3137

0.205

0.305

1.00
0.351

0.8033
0.5163
0.8808
0.5376
0.2027
0.6573
0.3435
0.3137

1.0634
0.5696

1.00
0.351

0.8033
0.5163
0.8808
0.5376
0.2027
0.6573
0.3435
0.3137

1.0634
0.5696

0.92
0.51

.8. 1 1

63.0
37.0

100.0
65.0
57.0
43.0
35.0
23.0
20.0
13.0

100.0
100.0

100.0
65.0
57.0
43.0
35.0
23.0
20.0
13.0

100.0
100.0

100.0
100.0

100.0
65.0
57.0
43.0
35.0
23.0
20.0
13.0

100.0
100.0

100.0
100.0

14.24
8.36

22.6
14.70
12.89

9.72
7.91
5.20
4.52
2.94

52.3
52.3

52.3
34.0
29.8
22.5
18.3
12.0
10.5

6.8

52.3
52.3

100.0
100.0

100.0
65.0
57.0
43.0
35.0
23.0
20.0
13.0

100.0
100.0

100.0
100.0
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Table 2
Gamma Rays Produced by Photonuclear Reactions - (by gamma-ray energy)

Part A - Half-lives from 100 sec to 1 min

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Em Target Photo- Intensity
Energy Nucleus Reaction x nergy Nucleus Reaction X

(MeV) I I Abundance 1 '(MeV) I I Abundance

0.0526

0.054

0.055

0.0567

0.0615

0.0716

0.074

0.075

0.0765

0.0773

W184

Re1 8 5

Os1 8 6

OS187
OS188

Ge74

As75

Se76
Se77

Se7 8

Hg200

Hg2 01

Hg2 02

T1203

Au19 7

Hg196

Hg198

Au19 7

Hg196

Hg198

In19 1

Mg24

Xe126

Ba13 0

Yb176

Lu17 5

Lu17 6

Hffl76
Hf177
Hf 17 8

Hfl 7 9

Hg198

Hg199

Hg200

n
np
He3

a
nu

n
np
He3

nat

p
np
T
a1

2n
p
T

2n
p
T

2n

2n

n
na

2n
p

np
2p
He3

a
nt

np
T

13.2
16.0

0.7
0.7
5.7

36.5
100.0

9.0
7.6

23.5

75.3

0.1
0.1

12.7
97.4

2.6
5.2

18.5
27.1
13.8

0.1
0.2
0.2

0.0821

0.0823

0.084

0.0877

0.0888

0.093

0.0931

0.0932

0.099

Hffl 7 8

Hf17 9

Hf1 8 0

Ir1 9 3

pt 19 2

Pt' 9 4

Pt' 9 5

ptl9 6

Au' 9 7

Ag1 0 9

Cd1 1 0

Cd1 11
Cd 1 12

In1 1 3

Hf17 9

Hf'8 0

Ta 1 8 1

W180
. 182

W183

Hf17 8

Hf17 9

Hf18 0

Ag10 7

Ag1 0 9

Cd' 0 8

Cd"10

Hf' 7 9

Hf180
Ta 1 81
W180
W182
W183

Ge7 3

Ge7 4

As7 5

2p
He3

U

2n
p
T

p
np
He3

-y
P
np
T

ca

n
2n
T
2p
CZ
na

2p
He3

CZ

-y
2n
P
T

n
2n
T
2p
c1
na

P
np
He3

27.1
13.8
35.2

48.2
12.4
12.8
24.1
4.3

13.8
35.2

100.0
0.1

26.4
14.4

27.1
13.8
35.2

51.8
48.2

0.9
12.4

13.8
35.2

100.0
0.1

26.4
14.4

7.8
36.5

100.0
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Table 2, Part A (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Eneg Target Photo- Intensity
Energy Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance (VAbundance
-~ ~~~~ I I 

0.0991

0.10

0.1025

0.104

0.1079

0.11

0.11

0.110

0.110

0.112

0.1138

0.122

W184

Re18 5

Os1 8 6

Os 1 8 7

Os1 8 8

Ja138
Ce138
pr14 1

W18 4

Re18 5

Os186
Os187
OS188

Hf17 9

Hf 1 8 0

W184
Re 18 5

OS186

OS187
OS188

Pd1 1 0

Re1 8 5

Xe1 2 6

Ba130

Tb1 5 9

Dy1 6 0

DyI 6 1

Ptl9 5

pt 1 9 6

Au 19 7

191

M092

n
np
He3

a
na

2n
np
na

n
np
He 3

a
na

2p
He3

n
np
He3

a1
na

p

2n

n
nt

n
np
T

p
np
He3

2n

np

16.7
20.3
0.9
0.9
7.3

3.5
4.3
0.2
0.2
1.5

13.8
35.2

2.8
3.4
0.1
0.1
1.2

0.1
0.1

100.0
2.3

18.9

37.3

15.8

0.127

0.1294

0.1294

0.1302

0.134

0.135

0.138

0.139

0.142

0.159

0.1605

0.161

Kr80

PdlO6
Pd108

Ag1 0 7

AgO9

Ir19 3

pt'9 2

Pt19 4

Hg1 9 8

Hg1 9 9

Hg 20 0

Hg19 6

Ru1 04

Ge7 6

Se78
Se8O

Ti47

rn 48

V5 0

V5 1

Se8O
Se82

W184

Re18 5

Os1 8 8

Se 77

Se7 8

Bi79

Ki8 2

n

p
T
2p
a

2n
p
T

p
np
T

2n

p

T

n
He3

not

p
np
01
na

He3

nat

n
np
na

n
np
na

2.3

27.3
26.7
51.8
48.2

10.0
16.8
23.1

1.2

7.8
23.5
49.8

7.3
73.9

0.2
99.8

17.9
3.3

0.7
0.9
0.3

7.6
23.5
50.7
11.6

.
,, . ,
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Table 2, Part A (Continued)
I~~~~~~~~~~~~~~~~~~~~~~

Percent Percent
Gamma Target Photo- Intensity Gamma Target Photo- Intensity

EnMerVg Nucleus Reaction X Energy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

I I TI T T~~~~~~I I

0.161

0.1637

0.164

0.1750

0.176

0.1867

0.187

0.190

Hf' 8 0

Ta18 1

w1 8 2

w1 8 3

W184

Ba1 37

La 1 3 8

La1 3 9

Ce13 8

Ce1 4 0

Sn1 1 7

Sn 118

Sn1 1 9

Sb1 2 1

Ge7 2

Ge 7 3

Se7 4

Se7 6

Yb 1 7 6

Lu1 75

Lu 1 7 6

Hf176
Hf177
Hf178
Hf179

fri9 1

Hf178

Hf179
Hf1 8 0

Kr82
Sr84

ISrf86

n
np
He3

a
not

n
2n
np
T
2p
aZ

p
np
T
na

n
2n
He3

not

2n

p
np
2p
He3

cx
na

2n

2p
He3

a

n
He 3

nt

35.1
99.5
26.3
14.3
30.5

11.3
71.7

0.1
99.9

0.3
88.5

7.6
24.0
8.6

57.3

27.4
7.8
0.9
9.0

12.7
97.4

2.6
5.2

18.5
27.1
13.8

27.1
13.8
35.2

11.6
0.6
9.9

0.191

0.20

0.2005

0.202

0.2027

0.2078

0.21

0.21

0.21

0.210

Ru10 2

Ru10 4

Rh10 3

Ne21

Ne2 2

Au 1 9 7

Hg1 9 6

Hg1 9 8

Hg1 9 8

Hg1 9 9

Hg2 0 0

Pb2 0 7

Pb2 0 8

Bi209

Er1 6 8

Tm 1 6 9

yb 17 0

Yb1 7 1

Yb17 2

Ru 1 0 4

Br7 9

Br 8 1

Kr80

Pd108

Ag1 O9
Cd110

Cd111
Cd112

Se 7 8

Se8 O
Br 7 9

Br 8 1

p
T
2p

2p
He 3

2n
p
T

p
np
T

n
2n
T

n
np
He3

a
na

p

7
2n

p

n
np
He 3

a
nat

p
T
2p
ca

L A _________________ Al A S S

31.6
18.6

100.0

0.3
8.9

0.1
0.2
0.2

7.9
18.3
35.0

27.1
100.0

3.0
14.3
22.8

50.7
49.3

2.3

26.7
48.2
12.4
12.8
24.1

23.5
49.8
50.7
49.3
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Table 2, Part A (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Energy Target Photo- Intensity

Nucleus Reaction XEer) Nucleus Reaction X
(MeV)Abundance Abundance

, , , iI 

0.2103

0.211

0.2136

0.215

0.217

0.220

0.228

0.23

0.257

0.258

0.2582

1 0.2615

W184

Re185

Os1 8 6

OS187
OS188

ErI6 2

Er 1 6 4

Hf' 7 9

Hf180
Ta18 1

W180
W182
W183

Se8 0

Se 8 2

Hf18 0

Ta 18 1

W182
W183
W18 4

Hg1 9 6

Hf1 7 9

Hfl80

rl203
Pb2 0 4

Mo 9 2

Hg1 9 6

Ir' 9 1

Au 1 9 7

Hg1 9 6

Hg1 9 8

n
np
He3

a
na

p
T

n
2n
T
2p

not

He3

na

n
np
He3

a
na

T

2p
He3

2n
T

np

T

2n

2n

p
T

27.1
32.8
1.4
1.5

11.8

0.1
1.6

13.8
35.2

100.0
0.1

26.4
14.4

9.0
1.7

35.1
99.5
26.3
14.3
30.5

0.1

13.8
32.5

15.8

0.1

0.263

0.273

0.2793

0.283

0.294

0.299

0.30

0.3044

0.304

0.31

Se78
Se80

Br 7 9

Br 8 1

Yb 17 6

LU 17 5

Lu 1 7 6

HfI76

ff177

Hf17 8

Hf179

Hg19 8

Hg1 9 9

Hg2 0 0

As7 5

Se76
Se 7 7

Br 7 9

Hfl7 8

Hf179

Hf18 0

Ho16 5

Er1 6 4

Er16 6

ReI 8 5

lri9 1

As7 5

Se7 6

Se 7 7

Se7 8

Br 7 9

Pd 1 1 0

I S IL L

p
T
2p
a

2n
p
np
2p
He3

a
nat

p
np
T

n
np
T
nu

2p
He3

a

2n
p
T

2n

2n

I

p
np
T
a

p

23.5
49.8
50.7
49.3

12.7
97.4

2.6
5.2

18.5
27.1
13.8

9.9
16.7
22.9

100.0
9.0
7.6

50.7

27.1
13.8
35.2

100.0
1.6

33.4

100.0
9.0
7.6

23.5
50.7
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Table 2, Part A (Continued)

Percent Percent
Gamma Target Photo- Intensity Gamma Target Photo- Intensity

Enery Nucleus Reaction X EneV) Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

0.3137

0.3185

0.3257

0.3312

0.3435

0.35

0.350

0.351

0.361

0.375

0.38

Pb2 O7

Pb2 0 8

Bi2 0 9

Au19 7

Hg1 9 6

Hg19 8

Hf1 7 9

Hf1 8 0

Ta18 1

.W180 
W182
W183

T1203

Pb2 O4

Pb2 O7

Pb2 0 8

Bi209

Ru1 0 4

Na2 3

Ne2 2

Mg 2 4

Na2 3

pb2 0 8

Bi 2 0 9

Tl203

pb2O4

Hf' 8 0

Ta18 1

W18 2

W18 3

W184

Hf1 7 8

Hf17 9

Hf1 8 0

n
2n
T

2n
p
T

n
2n
T
2p
OL

not

2n
T

n
2n
T

p

2n
p
T
2p

p
2p

2n
T

n
np
He3

na

2p
He3

a

2.9
6.8

13.0

13.8
35.2

100.0
0.1

26.4
14.4

4.5
10.5
20.0

2.3
9.0
1.8

99.0

52.3
100.0

0.2
0.5
0.1
0.1
0.2

27.1
13.8
35.2

0.393

0.394

0.40

0.4268

0.4338

0.439

0.44

0.460

0.473

0.49

0.490

0.494

Hg2 0 1

Hg2 0 2

Hg2 0 4

y8 9

Zr9 0

Zr91
Nb93

Mg 2 6

A12 7

Hf1 7 9

Hf18 0

Ta1 81
W180
W182
w18 3

Pd"10

Mg 2 4

Mg 25

Mg 2 6

Si2 8

Hg2 04
T12 0 5

Tl2 0 3

Pb2 O4

Mg26
Mg 2 6

A12 7

Pd"10

T12 0 4

pb2O4

Hg2 0 0

Hg2 0 1

Hg20 2

T1203

2p
He3

nu

n
np
T
na

p
2p

n
2n
T
2p
a
nt

np

n
2n
He3

na

np
He3

n
np

p
np
He3

p

n
np

p
np
T
et

13.2
29.8

6.9

100.0
51.5
11.2

100.0

1.5
14.0

13.8
35.2

100.0
0.1

26.4
14.4

4.6

7.1
0.9
3.5
8.3

29.5
1.5

10.0
11.0

100.0

29.5
1.5
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Table 2, Part A (Continued)

Gamma Percent Gamma Percent
Energ Target Photo- Intensity Enegy Target Photo- Intensity

(e Nucleus Reaction x neg Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

0.502

0.51

0.5118

0.513

0.5163

0.52

0.5376

0.540

0.5555

0.5696

0.57

0.58

In 115

Sn 115

Sn 116

SnI 17

Bi209

Pd 10 8

Ag1 0 9

Yb1 76

Lu 1 7 6

HfI77
Hf178
Hfl7 9

Hfl 8 O

Pb2 O7

Pb20 8

Bi209

Hg2 0 4

T1205

Pb 2O7

Pb2 08

Bi2 0 9

Ru 1 0 1

Ru1 0 2

Rh10 3

Pd' 0 5

Pd1 0 6

Ag10 7

Ag1 0 9

Pb208

Bi209

Gd 1 6 0

Mg 26

A12 7

n
p
np
T

n

np
He 3

n
p
2p
He3

a
na

n
2n
T

np
He3

n
2n
T

p
np
He 3

p
np
He 3

nu

n
np

He 3

p
2p

95.7
0.4

14.3
7.6

100.0

4.8
8.7

12.7
2.6

18.5
27.1
13.8
35.2

17.4
34.0
65.0

9.7
22.5
43.0

0.4
0.4
1.0
1.0

52.3
100.0

1.5
14.0

0.583

0.60

0.60

0.615

0.622

0.63

0.6573

0.6575

0.684

0.69

0.693

0.7033

Mg 2 4

Ru 1 0 1

Ru102

Rh' 0 3

T12 0 3

Pb 2 0 4

Pd"10

Pd108

Ag1 0 9

Yb 17 6

Lu 1 7 5

Lu 1 7 6

Hf1 76
Hf177

Hf17 8

Hf 17 9

Pb 2 0 7

Pb2 0 8

Bi2 09

Cd'1 1
Cd1 12

CdI 13

Inl 1 3

Inl1 5

S32

Hg 20 4

T12 0 5

Ti 203
Pb 2 0 4

Pb 2 0 6

Pb 2 0 7

2n

p
np
He3

2n
T

np

np
He3

2n
p
np
2p
He3

a
na

n
2n
T

p
np
T
He 3

nu

2n

p
2p

2n
T

n
2n

75.3

2.6

2.1
3.8

0.3
2.0
0.1
0.1
0.4
0.5
0.3

5.2
12.0
23.0

0.6
1.1
0.6
0.2
4.3

76.0

14.9
14.2
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Table 2, Part A (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Gamm Target Photo- Intensity
Energy Nucleus Reaction X egy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

r u i I T IT
0.746

0.80

0.8033

0.818

0.82

0.8252

0.86

0.8808

0.89

0.90

0.91

0.92

0.94

CeI40
pr' 4 '
Nd' 4 2

Nd1 4 3

Nd44

Zn7 0

Ga 71

Pb 2 0 7

Pb2 0 8

Bi209

Ba1 3 7

Ba' 3 8

La 13 8

La139

Ce138

Ce140

Si2 8

Pb2 0 4

Sn' 2 2

Sb' 2 3

Pb 2 0 7

pb 2 0 8

Bi2 0 9

Zn7 0

Zn7 0

y89
Nb93

Sn122

Sn' 2 4

n
np
He3

a
nas

np
He3

n
2n
T

n
2n
np
T
2p
a

2n

n

np
He3

n
2n
T

He 3

He 3

I-y

n

p
T

88.5
100.0

27.1
12.2
23.9

0.1
6.1

22.6
52.3

100.0

11.3
71.7

0.1
99.9

0.3
88.5

31.4

1.5

1.6
14.5

12.9
29.8
57.0

0.1

0.3

100.0
100.0

100.0

4.7
5.9

0.98

0.988

0.99

0.994

1.00

1.03

1.043

1.05

1.06

1.0634

1.078

1.1

1.171

Mg 2 6

A127

Pb2 0 6
Pb2O7

Sn1 2 4

Yb1 7 6

LuI7 5

Lu 1 7 6

Hf1 7 6

Hf17 7

Hf1 7 8

Hf' 7 9

Pb2 0 8

Bi209

Sn 12 2

Sb 1 2 3

Ne2 0

Ba13 7

Ba' 3 8

LaI 3 8

LaI3 9

CeI 3 8

Ce 14 0

Ne2 2

Pb2 0 8

Bi209

Zn 7 0

Ga7 l

Sn124

Sn' 2 2

Sb' 2 3

p
2p

n
2n

np

2n
p
np
2p
He 3

nu

p
2p

np
He 3

2n

n
2n
np
T
2p
a1

n
np

np
He 3

p

np
He 3

1.7
15.0

8.7
- 8.4

12.5
95.5

2.5
5.1

18.1
26.6
13.5

52.3
100.0

2.9
26.1

6.3

11.3
71.7

0.1
99.9

0.3
88.5

9.2

52.3
100.0

0.6
36.8

4.7
42.8
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Table 2, Part A (Continued)

Gamma Percent Gamma PercentEnergy Target Photo- Intensity . Gy Target Photo- Intensity
Energy Nucleus Reaction X (MeV) Nucleus Reaction X
(Me V) Abundance (MeV)_ Abundance

I r 

1.220

1.230

1.24

1.27

1.278

1.28

1.28

1.37

1.40

1.41

1.61

1.63

Ca40

Sn 119

Sn 12 0

Sb' 2 1

SbI2 3

Ga7 1

S32

Pd' 0 8

Ag1 0 9

Mg 2 4

p31

S32

Ne2 1

Ne 2 2

Ne 2 2

Na2 3

Sn 1 2 4

Mg2 6

A127

Ne2 1

Ne2 2

Ne2 2

Na 2 3

p
np
He3

not

He 3

n

np
He 3

2n

2n
T

2p
He3

p
2p

np

p
2p

p
np
2p
He 3

4.9

1.3
4.9
8.6
6.4

0.8

1.1

0.8
1.5

3.6

0.8
0.8

0.2
5.5

1.1
12.0

0.7
6.0

0.3
9.2
9.2

100.0

1.763

1.87

1.88

2.01

2.127

2.32

2.43

2.80

3.50

4.444

5.299

6.131

Sn 1 2 2

Sb 13 2

Ga7 '

Ca4 8

Cl37

Zr90

Zr 9 '
Nb93

p31

S32

K39

Ca 4 0

Ca40

N 1 4

N 1 4

018

018

F1 9
. . . .. . .I- I 

np
He3

He3

p

He3

I
n
T

2n
T

2n
T

2n

2n
2p

He3

np
He3

1.9

0.3
3.0

2.6

0.2

6.1

48.4
10.6
94.0

0.2
0.2

1.7
1.9

2.4
1.5

0.1

0.1
68.0
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Gamma Rays
Table 2

Produced by Photonuclear Reactions - (by gamma-ray energy)

Part B - Half-lives from 1 min to 2 hr

Gamma Percent Gamma PercentGamm Target Photo- Intensity Gamma Target Photo- Intensity

(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X
Abundance Abundance

0.0514

0.0529

0.0566

0.0578

0.058

0.0586

i 0.060

0.061

0.0623

Pd1 0 5

Pd1 O6
Ag1 0 7

Ag1 O9

pt1 9 8

Hg1 9 9

Hg2 0 0

Hg2 0 1

Hg2 0 2

Dy1 6 3

DyI 6 4

ErI6 4

Ir193
pt194
pt' 95

Au19 7

Ni6 1

Ni 6 2

Cu6 3

Cu6 5

W18 6

w18 6

Rel87
Rel87
Os1 8 7

OS188
OS189
OS19O

SbI2 3

TeI23
Te124
Te125

I127

r50
Fe54

p
np
He3

not

n
2p
He 3

01
not

2p
He 3

np

n
np
T
na

p
np
He3

na

n
p
np
2p
2p
He 3

CZ
-na

n
p
np
T
nu

n
na

7.0
16.3
22.4
12.8
28.9

18.2
19.8

1.0

62.7
32.9
33.8

100.0

1.3
3.7

69.2
30.8

28.4
25.6
62.9
56.6
1.6

13.3
16.1
26.4

42.8
0.9
4.6
7.0

100.0

0.7
0.9

0.063

0.064

0.0658

0.0674

0.07

0.0712

0.0734

0.075

0.075

Yb16 8

OSl89
QS190
r 9 1

Ir 19 3

Se 7 4

yr 7 8

Ni 6 2

Ni 6 4

Cu6 3

Cu6 5

Cd 11 2

Cd 113

Cd"14

Cd' 14

In1 15

Cd' 1 6

Hf174

Ho165

Er 166

Er1 67

TfM1 6 9

Sb' 23

Te1 2 3

1127

W18 6

W186

Re187

Re 187

QS187
QS188
QS189
QS190

n

p
np
He 3

nu

n
nou

p
T
2p
ca

p
np
T
He 3

a
not

T

n
np
T
not

n
p
np
T
na

n
p
np
2p
2p
He3

a
nca

0.1

16.1
26.4
37.3
62.7

0.7
0.3

3.7
1.2

69.2
30.8

24.1
12.3
28.9
28.9
95.7

7.6

0.2

47.0
15.7
10.8
47.0

42.8
0.9
4.6
7.0

100.0

2.0
1.7
4.4
3.8
0.1
0.9
1.1
1.9

I
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Table 2, Part B (Continued)

Gamma Percent Gamma Percent
EnerG Target Photo- Intensity Em Target Photo- Intensity

gy Nucleus Reaction x nergy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

1 T I~~~~~~~~

0.075

0.0765

0.0776

0.078

0.079

0.08

0.08

0.080

0.0807

0.0836

0.085

0.0888

0.0895

0.0907

Hg2 0 1

Hg2 0 2

Hg2 0 4

Yb' 7 6

Lu 1 7 6

Pd 10 5

Pd' 0 6

Ag1 0 7

Ag1 0 9

Nd' 4 8

Nd1 5 0

Sn1 1 4

Sn1 15

Nd' 5 0

Er' 7 0

Gd 1 6 0

DyI6 3

DyI6 4

ErI 6 4

Ho 1 6 5

Cd' 0 6

Sr84

Hf1 7 9

Hf1 8 0

Ta1 8 1

Eu1 5 3

Gd1 5 4

Gd' 5 5

Cr 5 0

Fe5 4

2p
He 3

not

np
2p

p
np
He 3

na

p
T

n
2n

p

p

np

p
np
np
He3

2n

T

p
np
He3

n
np
T

n
not

12.7
2.7

2.4
2.3

0.6
0.3

9.9

17.5

14.0
15.8

0.9
56.0

1.2

0.6

13.8
35.2

100.0

52.2
2.2

14.7

1.3
1.7

0.0915

0.092

0.0932

0.096

0.0971

0.100

0.0124

0.103

Ho 1 6 5

Er 16 6

Er1 6 7

Tm 1 6 9

OS189
OS190
Ir'91

Irl 9 3

Hf1 7 9

Hf18 0

Ta' 8 1

Se80

Se 8 O
Br 81

Se82
Br 8 '
Kr83
Kr84

Pd1 0 5

Pd 1 6
Ag1 0 7

Ag 1 09

W186
W1 8 6

Re' 8 7

Re187
OS187

Os18 8

Os18 9

Q 190Osl~

Dy' 6 3

Dy' 6 4

Se 8 2

Kr8 3

Kr84
Kr86

n
np
T
not

p
np
He 3

na

p
np
He 3

n
p
np
T
2p
a
not

p
np
He3

nu

n

p
np
2p
2p
He3

CZ
na

2p
He3

n
2p
He 3

na

53.0
17.7
12.2
53.0

5.3
8.7

12.3
20.7

13.8
35.2

100.0

49.8
49.8
49.3

9.2
49.3
11.6
56.9

2.0
1.7
4.4
3.8
0.1
0.9
1.1
1.9

3.0
3.4

9.2
11.6
56.9
17.4
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Table 2, Part B (Continued)

Gamma ~~~Percent GmaPercent
Gamma Target |Photo- |Intensity Gamma |Target |Photo- |Intensity
Energy Nucleus Reaction X Energy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

He3
0.1044

0.106

0.1060

0.108

0.1082

0.1133

0.114

0.118

0.12

0.1216

0.1219

0.122

0.124

G&5 8

Gd 16 0

OS189
QS190
Iri 9 1

Ir19 3

Yb 16 8

Br79

Kr78

Er167
Er168
Er170

Yb 16 8

Nd' 5 0

Sm1 5 2

Sm15 4

Sm1 5 4

Cd' 06

Hf179
pHl 8 o

Fe 5 8

Co59

Sm15 4

Xe' 2 8

Xe1 2 9

Ba1 3 0

Ba132

He3

nu

p
np
He 3

nu

n

2n
p

2p
He 3

ne

n

n
He3

na

He3

T

2p
He3

p
2p

np

n
2n
He3

not

23.4
20.6

10.8
17.7
25.0
42.0

0.1

50.7
0.4

22.4
26.4
14.5

0.1

2.0
9.7
8.3

12.0

1.3
3.3

0.3
89.0

1.9
26.4

0.1
0.1

0.1302

0.131

0.1363

0.138

0.1384

0.139

0.14

0.142

0.142

0.145

0.147

pt'9 8

Hg1 9 9

Hg2 0 0

Hg2 0 1

Hg2 0 2

W18 6

W1 8 6
ReI 8 7

Rel87
OS187
OS188
Os18 9

Os1 9 0

Co59

Sm 15 4

Hf' 7 9

Hf'8 0

Ge76

Cd"16

Nd' 4 8

Nd' 5 0

Gd'5 8

Gd'6 0

Cl 35

Ar3 6

K39

W183
W184

Re 18 5

Re1 8 7

n
2p
He3

a
na

n
p
np
2p
2p
He3

a
na

2p

He3

2p
He3

p

p

2p
a

He3

nu

n
np
nu

p
np
He3

na

0.2 .m5 p .. 5 Cd 0

0.2
0.5
0.7
0.4
0.9

28.4
2.8

62.9
6.3
1.6

13.3
16.1
26.4

11.0

3.6

0.4
1.0

0.3

0.6

0.5
0.4

34.1
0.5

41.9

12.8
27.3
33.0
56.0
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Table 2, Part B (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Energy Target Photo- Intensity
(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance
I ,

0.15

0.15

0.150

0.150

0.1508

0.153

0.155

0.156

0.156

0.158

0.158

0.1602

ErI7 0

Hg2 0 4

Cd 112

Cd 113

In 113

Sn 114

Sn 115
SnI16

Xe1 3 4

Xe 13 6

fM'7 9

Hf' 80

Cr50

Fe54

Nd15 0

In 113

Sn 115

Nd 15 0

Sm152

Sm15 4

Sn 118

Sn' 1 9

Sn 12 0

Sb' 2 1

Hg200

Hg2 01

Pg 20 4

Sn 12 4

Te126
Te128

p

He3

n
2n
np
He3

a
not

He 3

not

2p
He 3

n
nu

p

n
np
T

n
He3

nu

p
np
T
a1

n
2n
not

n
He 3

not

4.1

24.1
12.3

4.3
0.7
0.4

14.3

7.1
6.0

3.4
8.6

0.6
0.8

4.3
0.7
0.4

0.4
2.0
1.7

24.0
8.6

32.9
57.3

23.1
13.2

1.5

5.9
18.7
31.8

0.165

0.1653

0.1658

0.170

0.179

0.175

0.175

0.176

0.176

0.178

0.18

0.18

0.182

Pd' 10

Dy1 6 3

DyI 6 4

r'p1 4 2

Sm' 5 4

W183

W184

Re1 85
ReI87

Xe' 2 8

Xe' 2 9

Ba' 3 0

Ba' 3 2

w1 8 6

W186

Re18 7 .
Re 18 7

Os1 8 7

OS1 8 8

OS189
OS190

Sm 15 4

Yb17 6

Lu 1 7 6

OS192

Dy1 6 4

Ho' 6 5

Yb 17 6

Sm15 4

2p

2p
He3

He3

He3

p
np
He3

not

n
2n
He 3

not

n
p
np
2p
2p
He 3

U
not

He3

np
2p

He3

p
2p

He3

p

. .L L¶. __________________ L

3.3

1.3
1.4

3.0

4.5

12.8
27.3
33.0
56.0

1.9
26.4

0.1
0.1

26.4
23.9
58.5
52.7

1.5
12.4
15.0
24.5

1.4

12.7
2.6

92



NRL REPORT 7554

Table 2, Part B (Continued)

Gamma Percent Gamma Percent
EnerG Target Photo- Intensity Ener Target Photo- Intensity

(e Nucleus Reaction x neg Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

0.184

0.1852

0.1867

0.188

0.19

0.191

0.191

0.195

0.197

0.1970

0.1986

0.20

W183

W184

Re 1 8 5

ReI 8 7

Dy1 6 3

DyI6 4

Er 16 4

Ho1 6 5

Os1 9 2

fri 9 1

IrI 9 3

pt' 9 2

Pt 1 9 4

Pt 19 5

Pd110

Cd 1 1 1

Cd11 2

Cd1 1 3

Cd1 1 4

Er170

Ru10 4

OS192
fr193

Pd' 1 0

Hg201

Hg2 02

Hg2 04

&78
Se8o

Yb1 7 6

p
np
He3

na

p
np
np
He 3

2n

p
T
2p
oe
na

n
2p
He 3

a
not

He3

He3

np
He 3

He 3

2p
He 3

na

np

He3

nt

He3

14.3
30.3
36.7
62.3

5.0
5.6
0.6

20.0

41.0
37.3
62.7
0.8

32.9
33.8

11.8
12.8
24.1
12.3
28.9

5.2

1.7

1.1
2.4
0.6

0.4
0.9

0.205

0.210

0.2136

0.214

0.22

0.22

0.2218

0.23

0.231

0.237

0.24

0.245

0.245

0.246

Pb 2 0 8

Nd1 5 0

Sm 15 2

Sm 1 5 4

Hf1 7 9

Hf1 8 0

Ta18 1

Rb8 5

Sr 8 6

Sr8 7

y89

Cd1 1 6

Nd' 4 8

Nd' 5 0

W180

Hg 20 4

Sr8 6

Sr8 7

Zr9 0

Sr86
Sr8 7

Zr9 0

Cd 1 1 6

Sm 1 5 4

Hg2 0 1

Hg 20 2

Hg2 0 4

Ar 4 0

K4 1

He3

n
He3

nu

p
np
He 3

n
np
T
na

p

2p
a

n

He 3

n
2n
na

n
2n
na

p

np

2p
He 3

not

p
2p

1.6
7.6
6.5

13.8
35.2

100.0

34.7
4.7
3.4

48.0

2.7

0.1

4.2
3.0

22.1

4.2
3.0

22.1

0.5

42.8
3.0

.3 3 _________________________ LI .3 __________________ .1. ___________________ ________________________
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Table 2, Part B (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Gamm Target Photo- Intensity
Energy Nucleus Reaction X nergy Nucleus Reaction X

(MeV) Abundance (MeV) Abundance

0.246

0.247

0.250

0.256

0.258

0.258

0.2646

0.269

0.27

0.27

0.270

0.273

0.277

Gd1 5 8

Gd' 6 0

Cd'1 2

d1 1 3

In 113

Sn 1 1 4

Sn 115

Sn1 16

Rb8 5

Sr8 6

Sr87
y89

Sm 15 4

Dy1 6 3

Dy 16 4

Ho16 5

Os1 9 2

Ge76
Se78
Se8O

Nd 1 5 0

Sm 1 5 2

Sm 1 5 4

Cd'O6

Cd 1 1 6

Se80
Br8 1

Yb1 7 6

Lu1 7 6

Se82

He 3

not

n
2n
np
He3

a
na

n
np
T
na

He3

p
np
He 3

He3

n
He3

nu

n
He 3

nu

T

p

np
He 3

np
2p

cx

1.0
0.9

24.1
12.3

4.3
0.7
0.4

14.3

34.7
4.7
3.4

48.0

6.4

20.0
22.5
80.0

0.8
2.5
5.3

1.1
5.5
4.6

1.0

1.6
1.6

12.7
2.6

8.6

0.2793

0.2832

0.2838

0.285

0.294

0.30

0.30

0.300

0.305

0.3067

0.307

0.31

0.31

pt 1 9 8

Hg19 9

Hg2 0 0

Hg20 1

Hg2 0 2

Er1 6 4

Dy 16 3

Dy 16 4

Kr78

Se8 2

Cd' 1 4

Cd' 1 6

In 1 15

Sn 1 2 0

Sn1 2 2

Sn 1 2 2

Sb' 2 3

Sn12 4

Nd' 5 0

Pb 2 0 8

Ru10 2

Ru 1 0 4

Rh1 0 3

Pd 1O8
Ag1 0 9

Xe13 6

Nd' 4 8

Nd 1 5 0

n
2p
He3

a
na

np

2p
He 3

T

a

p
T
2p

p
T
He3

a
nax

np

2p

p
T
2p

p
2p

He 3

p
T

I _

0.2
0.5
0.7
0.4
0.9

0.2

2.0
2.3

0.3

0.6

1.6
0.2
0.2
2.1
0.3

5.6

27.8
16.4
88.0

19.5
35.2

1.9

1.2
1.1
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Table 2, Part B (Continued)

Percent Percent
Gamma Target Photo- Intensity Gamma Target Photo- Intensity

nergy Nucleus Reaction XX
Abundance Abundance

(MeV) (MeV) Nuc cIn. , . I I~~~~
0.314

0.315

0.3153

0.319

0.3194

0.32

0.32

0.320

0.320

0.325

0.325

0.3257

0.327

0.334

Sn 1 1 8

Sn119
Sn1 2 0

Sn 12 1

Hg2 0 1

Hg2 0 2

Hg2 0 4

Dy1 6 3

Dy1 6 4

w18 3

W184
Re1 8 5

Re1 8 7

Cr5 4

Nd 1 4 8

Nd' 5 0

Hg2 0 1
Hg20 2

Hg 2 0 4

Nd1 5 0

Hf179
Hf180
Ta 18 1

Nd 15 0

Sm 1 5 2

Sm 15 4

Xe13 6

p
np
T
a1

2p
He3

na

2p
He3

p
np
He 3

nt

He 3

2p
a1

He3

np

2p
He 3

na

He3

p

p
np
He3

n
He 3

not

He 3

11.3
4.0

15.4
26.9

3.8
4.2

1.6
3.4
4.1
6.9

2.3

20.0

31.2

13.8
35.2

100.0

0.3
1.3
1.1

1.2

0.34

0.340

0.340

0.356

0.36

0.36

0.36

0.3610

0.3612

,0.364

0.366

0.368

-2

Nd' 4 8

Nd15 0

Ru 9 6

Sm 1 5 4

W183
W184
Re1 8 5

Re1 8 7

Se8O

Se 8 2

Br 81

Cd1 1 6

Nd' 5 0

Dy16 3

Dw164

Os1 9 2

Jr191
fr19 3

ptI92
Ptl9 4

Pt'95

pt198
Hg1 9 9

Hg 2 0 0

Hg2 0 1

Hg 2 0 2

Yb 1 7 6

Lu 1 7 6

Hg2 0 1

Hg2 0 2

T12 0 3

T12 05

I ._ .

p
T

n

He 3

p
np
He3

nu

p
T
2p

p

p

2p
He 3

2n
p
T
2p

na

n
2p
He 3

a
na

np
2p

p
np
He 3

na

1.4
1.4

4.1

0.7

0.1
0.3
0.4
0.6

0.8
0.1
0.7

0.7

17.5
19.7

41.0
37.3
62.7

0.8
32.9
33.8

7.0
16.3
22.4
12.8
28.9

12.3
2.5

3.8
8.6
8.6

20.5
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Table 2, Part B (Continued)

Gamma ~~~Percent GmaPercent
Gamma | Target Photo- Intensity En |yTarget Photo- Intensity
(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance
I - I , . _

0.37

0.375

0.383

0.39

0.390

0.392

0.393

0.40

0.40

0.41

0.417

0.417

0.42

0.424

Pd 1 1 O

Hg2 0 0

Hg2 0 1

Pb 2 0 4

Fe5 4

Ni5 8

Pd1 O8
Ag1 0 9

Ru 9 6

Os192
fr19 3

Inl 3

In1 1 5

Sn 1 1 4

Sn1 1 5

Sn 11 6

Yb1 7 6

Sn 117

Sn 118

Sn1 19

Sb1 21

OS192

Cd"16

Nd1 5 0

Sm1 5 2

Sm1 5 4

He3

n
2n
not

n
nt

p
2p

T

np
He 3

2n
p
np
T

He 3

He 3

np

p
np
T
not

He 3

p

n
He 3

na

0.7

23.1
13.2

1.5

2.9
33.9

2.7
4.8

4.5

4.3
95.7

0.7
0.4

14.3

2.8
8.9
3.2

21.2

0.5

0.5
2.2
1.9

0.4268

0.43

0.432

0.4338

0.44

0.441

0.453

0.453

0.46

0.460

0.464

0.47

Hf1 7 9

Hf' 8 O
Ta 18 1

&80
Se82

Br 81

Xe1 3 6

Pd11 0

Sn119

Sn1 2 0

Sb1 21
Sb 12 3

Xe 12 9

Xe 13 0

Xe 13 1

Cs1 3 3

Xe13 4

Xe 13 6

Nd1 4 8

W186

Te 1 3 0

Xe13 1

Xe1 3 2

Xe 13 4

Rb 8 5

Sr8 6

Sr 8 7

y89

Xe 13 6

Mg 26

p
np
He3

p
T
2p

He3

2p

p
np
He3

not

p
np
T
na

He3

not

np

He 3

n
2p
He3

nt

n
np
T
nt

He3

13.8
35.2

100.0

1.0
0.2
1.0

4.4

4.6

0.6
2.3
4.0
3.0

3.8
0.6
3.1

14.4

1.7
1.4

4.8

4.7
2.9
2.6
1.4

37.5
5.1
3.7

52.0

2.0

0.425~ Sm5 He . .7 p 1.
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Table 2, Part B (Continued)

Gamma Percent Gamma Percent
EnerG Target Photo- Intensity Enm Target Photo- Intensity

(e Nucleus Reaction X egy Nucleus Reaction X
Abundance Abundance

(M.V) (M.V) ._____..

0.475

0.48

0.487

0.49

0.493

0.50

0.50

0.5025

0.505

0.51

0.5118

0.513

0.514

Hg2 0 1

Hg2 0 2

Hg2 0 4

Cd1 1 6

TeI30

Xe1 3 1

Xe1 3 2

Xe1 3 4

Xe13 4

Xe1 3 6

Yb1 7 6
Lu 1 7 6

ptl9 8

Os1 9 2

Iri9 1

kri9 3

pt19 2

Pt19 4

Pt19 5

Te125
Te126
1127

Ru 1 0 4

Ag10 7

Cd1 08

Yb 176

Er16 9

Er168
Er17 0

2p
He3

nu

p

n
2p
He3

nu

He 3

He3

nop

np
2p

p

2n
p
T
2p
a

not

p
np
He3

He3

n
np
p

2p
He3

na

0.8

0.9
0.5
0.7
0.3

34.5

0.5
0.4

1.8
0.4

3.2

41.0
37.3
62.7

0.8
32.9
33.8

1.4
3.7

20.0

2.8

8.3
0.1

12.73

0.4
0.5
0.3

0.527

0.528

0.53

0.536

0.540

0.541

0.5449

0.55

0.551

0.5555

0.557

Xe13 6

Ba1 3 7

Ba 13 8

Xe 1 2 9

Xe 13 0

Xe1 3 1

Cs13 3

Hg2 0 2

Hg2 0 4

T12 0 3

T12 0 5

Xe 13 1

Xe 13 2

Cs13 3

Hg2 0 1

Hg2 0 2

Hg2 0 4

Nd'5 0

Sm1 5 2

Sm 15 4

Ru1 0 2

Ru1 0 4

Rh 10 3

OS192

Zr9 2

Zr94

Nb 9 3

Cd' 06

Cd106

Xe1 3 6

n
2p
He3

p
np
T
na

p
T
2p
a1

p
np
He3

2p
He3

na

n
He3

nu

p
T
2p

He3

p
T
2p
2n
np

He3

8.9
11.3
71.7

0.4
0.1
0.3
1.4

3.0
3.7

14.0

2.9
6.6
1.5

0.4
2.1
1.8

2.2
1.3
7.0

17.1
17.4

100.0
0.8
0.8

3.1

_ _ _ _ _ _ _ _ _ _ _ _ I I ,.
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Table 2, Part B (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Em Target Photo- Intensity

Nucleus Reaction x nergy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

I , ,~~~~~~~~~~~~~~~~~~~~~~~~1

n
p
np
He3

p
T
2p

p
np
T
a

p
T

He3

np
He3

n
2n
T
He3

not

He3

np

np

He3

p
np
He3

He3

nt

27.9
7.0

82.5
100.0

24.0
8.6

32.9
57.3

2.2
2.2

48.4
10.6
14.9
14.9

8.5

3.8

0.7

6.9

2.7

1.4
3.7

20.0

0.4
0.4

0.61

0.61

0.610

0.615

0.615

0.6165

0.6174

0.618

0.625

0.63

0.63

0.6332

XeI 3 6

Xe1 3 6

Nd' 4 8

Nd 15 0

Gd1 6 0

Br 79

Se80
Kr80
Br8 1

Pd110

Os19 2

Ir191
Ir193
pt19 2

Pt'9 4

Pt19 5

In11 3

Br 8 1

Kr82
Kr83
Rb8 5

Ru9 6

Xe1 3 6

Yb1 7 6

Lu1 7 6

Ag1 0 9

Cd"10

Cd 1 1 1

Inl13

np
2p

p
T

np

n
np
np
He3

2p

2n
p
T
2p
a
not

n

n
np
T
na

n

He3

np
2p

n
np
T
not

0.7
0.7

0.6
0.6

1.3

6.6
19.7

0.3
19.5

2.6

41.0
37.3
62.7

0.8
32.9
33.8

0.3

3.0
0.7
0.7
4.3

0.8

1.6

0.3
0.1

0.9
0.2
0.2
0.1

98

0.56

0.56

0.56

0.56

0.57

0.57

0.588

0.59

0.59

0.596

0.600

0.603

0.603

Rb8 7

Sr8 7

Sr88
y89

Cd"14

Cd 116

ha115

Sn 119

SnI20

Sb' 2 1

Nd' 4 8

Nd' 5 0

Er17 0

QS192
li' 9 3

Zr9 0

Zr91

Mo 9 2

Mo 9 2

Mo 9 4

Ru'10 4

Nd148

Ge76

Zr 96

TeI2 5

I127

Xe' 3 4

Xe1 36
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Table 2, Part B (Continued)

Gamma Photo- Intensity Gamma Target Photo- Intensity
(e Nucleus Reaction XX

(MeV) Abundance (MeV) Abundance

0.64

0.644

0.646

0.65

0.654

0.6576

0.658

0.6616

0.665

0.666

0.669

0.68

Sn119

Sn1 20

Sb'21
Sb123

Te125

TeI26

1127

Er162

Nd' 4 8

Nd1 5 0

Nd1 5 0

Sm 15 2

Sm 15 4

Sn 112

Mo 9 2

Ru 9 6

ga138
La138
La139

Ce1 4 0

Ce1 4 2

Mo9 8

Mo1 0 0

Br8 1

Kr82
Kr83

Rb 8 5

Zn6 4

Te 1 2 8

p
np
He 3

na

p
np
He 3

np

p
T

n
He3

np

np

n
nu

n

p
np
He3

nu

p
T

n
np
T
nx

n

np

0.9
3.3
5.8
4.3

1.4
3.7

20.0

1.4
1.3

0.5
2.3
1.9

1.0

9.0
3.1

71.7
0.1

99.9
88.5
11.1

23.3
9.4

0.5
0.1
0.1
0.7

3.9

0.69

0.695

0.695

0.70

0.70

0.70

0.702

0.708

0.715

0.72

0.72

0.73

0.737

0.737

Sn1 19

Sn' 2 0

Sb1 21
Sb1 2 3

Se8O
Br81

Nd1 4 5

Nd' 4 6

Ru104

Cd1 1 4

Cd"16

In1 1 5

Xe1 3 6

Fe5 4

N15 5

Sm 144

Hg2 0 1

Hg20 2

Hg 2 0 4

Mo1 00

W186

Sn1 2 0

Sn1 2 2

Sb' 2 3

Sm 14 4

Sm1 5 4

p
np
He3

nu

np
He 3

p
np

He 3

p
T
2p

He 3

n
not

not

2p
He 3

no

np

He 3

p
T
CZ

not

He 3

Er 17 0

3.6
13.9
24.3
18.1

5.5
5.5

0.2
0.3

2.0

2.1

5.8
67.8

1.6
0.2
2.1

2.7

34.5

99
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Table 2, Part B (Continued)

Gamma Percent Gamma Percent

(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X
Abundance Abundance

_ _ _ _ _ _ _ _ _. .__ _ _ _ _ _ _ _ _ _ _ _ _ _1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0.745

0.745

0.747

0.748

0.75

0.754

0.76

0.76

0.767

0.773

0.7769

0.78

0.781

0.7868

0.79

0.800

0.808

Nd 14 8

Nd 15 0

Mo 9 8

Mo10 0

Sm1 4 4

TeI 3 0

Xe1 3 6

Gd1 6 0

Er1 7 0

Cd' 0 6

Sm1 4 4

Sr 8 4

Nd 14 8

Ba36
Ba137
Ba' 3 8

La138
Ja139

Mo 1 0 0

Hg2 0 1

Hg2 0 2

Hg2 0 4

Zr9 6

Dy1 6 3

DyI6 4

Ho1 6 5

np

p

p
T

n

np

He 3

np

p

np

na

np

np

p
np
T
He3

01

np

2p
He3

not

He3

p
np
He3

1.2

23.8
9.6

3.1

13.5

7.5

1.3

5.6

0.1

0.9

7.6
11.3
71.7

0.1
99.9

2.0

11.0
12.4
44.0

0.81

0.818

0.8187

0.82

0.82

0.824

0.83

0.83

0.84

0.840

0.842

0.85

0.85

Sn1 1 9

Sn 1 2 0

Sb' 2 1

Sb 12 3

pr141

Sn1 17

Sn' 18

Sn' 1 9

Sb12 1

Sn1 2 0

Sn12 2

Sn' 2 2

Sb1 2 3

Sn' 2 4

W186

Sm14 4

Se8 O
Br8 '

OS192
Ir193

Er1 7 0

Ba' 3 6

Ba 1 3 7

Bal 3 8

La 1 3 8

La1 3 9

Si 3 0

Xe1 3 6

Xe136

Er1 7 0

p
np
He3

nu

ncx

p
np
T
nu

p
T
He 3

o1
nu

He3

nu

np
He 3

np
He 3

p

p
np
T
He3

a

He3

np
2p

np

0.4
1.6
2.9
2.1

2.7

1.3
4.1
1.5
9.7

31.2
4.5
0.2

40.6
0.3

3.7
3.7

2.8

7.6
11.3
71.7

0.1
99.9

2.1

8.4
8.4
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Table 2, Part B (Continued)

Gamma Percent Gamma TageePot-nenty
Energy Target Photo- Intensity Energy Target Photo- IntensitY
(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance

0.86

0.86

0.86

0.87

0.871

0.88

0.88

0.887

0.89

0.898

0.898

0.90

0.91

0.912

0.915

0.92

Pd110

Xe13 6

Xe1 3 6

QS192

Yb 17 6

Lu1 7 6

Ru9 6

Mg2 6

Kr86

Kr86

Rb 8 7

Dy163

Dy1 6 4

Ho1 6 5

Xe 13 6

Xe1 3 6

Sn1 2 0

SnI2 2

SnI22

Sb 12 3

Sn1 2 4

Gd 6 0

W186

Xe1 3 6

Zr96

Fe5 4

Ni5 8

Nd1 4 8

He3

np
2p

He3

np
2p

np

2p

np
2p
He3

p
np
He3

np
2p

p
T
He3

a
not

np

He3

He3

np

n
not

np

0.8

0.4
0.4

0.7
0.2

5.0

0.9

5.0
5.0
8.0

9.0
10.2
36.0

5.9
5.9

0.8
0.1
0.1
1.1
0.2

4.2

5.1

2.2

0.6
7.5

0.3

0.92

0.922

0.928

0.93

0.938

0.940

0.945

0.955

0.96

0.96

0.962

0.965

0.983

1.01

1.011

1.013

1.02

Er 17 0

Sn1 2 0

Sn1 2 2

Sn1 2 2

Sb1 2 3

Sn1 2 4

Cr5 4

Pd' 1 0

Cd' 0 6

Er1 6 4

Gd'6 0

Se8 0

Br8 1

Os1 9 2

Hg2 01
Hg2 O2

Hg2 O4

Zn 6 4

Er 16 2

Sm 14 4

Cr 5 4

Fe5 4

Ni5 8

Si3 0

Mo 9 8

Mo 1 0 0

p

p
T
He3

CZ
nu

He3

He3

np

np

np

np
He3

He3

2p
He3

na

n

np

not

p

n
nax

He3

p
T

0.9

0.8
0.1
0.1
1.1
0.2

0.1

0.5

0.2

7.9

1.9
1.9

2.9

2.4

4.7
54.2

1.0

0.5
0.2

101
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Table 2, Part B (Continued)

Gamma Percent Gami-ma Percent
EnGy Target Photo- Intensity E Target Photo- Intensity

Nucleus Reaction x nery Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

1.02

1.03

1.039

1.040

1.049

1.07

1.078

1.080

1.083

1.09

1.097

1.100

1.110

1.122

Ru 1 0 4

Pd110

Zn 6 7

Zn 6 8

Ga 7 1

Ga 71

Ge 7 2

Sn1 19

Sn 120
Sb1 21
Sb 12 3

Xe 13 6

Xe 13 6

Ga 6 9

Ge7 0

Hf179
FH180

Te' 3 0

Xe131
Xe 13 2

Xe 13 4

Ru 9 6

Sn 1 17

Sn118
Sn 1 19

Sb'21

Zr96

Gd' 6 0

Sm1 5 4

He 3

He 3

p
np
nu

n
np

p
np
He 3

nc

np
2p

n
np

2p
He 3

n
2p
He3

na

n

p
np
T
nct

He 3

np

He 3

4.8

0.5

0.4
1.7
3.6

0.2
0.1

7.2
27.5
47.9
35.7

1.1
1.1

2.4
0.8

0.7
1.7

0.3
0.2
0.3
0.1

1.2

4.0
12.5

4.5
29.8

0.5

1.5

1.4

1.139

1.147

1.15

1.17

1.171

1.172

1.177

1.18

1.180

1.185

1.20

1.21

1.21

1.224

1.227

Zr9 6

Xe1 3 4

Xe 13 6

Xe13 6

Xe 13 6

Ni6 4

Cu6 5

Sb'21
Te122

Cu6 3

Ni 6 4

Zn6 4

Cu6 5

Cl3 5

K3 9

Ru 1 0 4

Sm1 5 4

Gd' 6 0

Ge76

Se8 0

Br 8 '

Mo 9 2

Ru 9 6

Er1 6 4

Hg2 0 1

Hg2 0 2

T1 2 0 3
T1205

np

He3

noe

np
2p

np
He3

n
np

n
np
np
He 3

n
noe

He 3

He3

np

np

np
He 3

n
no

np

p
np
He3
nue

0.2

0.6
0.5

2.0
2.0

0.9
23.1

0.7
0.3

0.4
1.2
0.2

30.8

9.2
11.4

2.0

5.0

5.0

0.8

2.1
2.1

2.5
0.9

0.4

3.0
6.9
6.8

16.2
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Table 2, Part B (Continued)

Percent G Percent

Energy Target Photo- Intensity Ener Target Photo- Intensity
(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance
I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1.230

1.241

1.25

1.26

1.27

1.28

1.29

1.293

1.293

1.307

1.31

1.328

1.347

Sn 1 19

Sn 12 0

Sb'21
Sb'2 3

Hf1 7 9

Hf 1 8 0

SnI 2 0

Sb 12 1

Sb' 2 3

Nd' 4 8

Nd 1 5 0

Ar4 0

K4 1

Si3 0

p3 1

Pd110

Ca4 3

Ca4 4

Snll8

Sn119
Sb1 2 1

Se8O
Br8 1

Se80
Br8 1

Fe5 4

Ni5 8

Ca48

p
np
He3

not

2p
He3

p
np
He3

nuo

p
T

p
2p

p

He3

2p
He3

p
np
T
na

np
He3

np
He3

n
not

np

8.3
31.8
55.4
41.3

0.4
0.9

0.5
2.0
3.4
2.6

0.6
0.6

50.8
3.5

2.9
93.0

0.5

0.1
2.0

6.1
19.2

6.9
45.8

2.4
2.4

1.7
1.7

4.7
54.2

0.2

1.37

1.38

1.42

1.43

1.4336

1.47

1.48

1.508

1.51

1.52

1.53

1.53

1.56

1.60

1.626

1.66

1.74

Nd 14 8

Ru10 4

Zr96

Ru9 6

Cr5 4

Cr 5 4

Mn 5 5

Ni6 4

Cu6 5

Cd"16

Sn1 17

Sn1 18

Sn119

Sb121

Nd' 4 8

Ar40

K41

Mo 92

Ru96

RU9 6

Ru1 04

Ar4 0

K4 1

Mo 92

Cd"16

Ni6 4

Cu6 5

np

He3

2p

n

p
np
He 3

np
He 3

p

p
np
T
nu!

np

p
2p

n
na

np

He 3

np
He 3

T

p

np
He3

0.3

1.7

2.8

0.3

9.5
2.4

100.0

0.2
5.6

0.8

0.8
2.6
0.9
6.3

1.6

41.8
2.9

3.5
1.2

0.6

2.0

37.9
2.6

0.5

0.2
5.6
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Table 2, Part B (Continued)

Percent Percent
Gamma Target Photo- Intensity Gamma Target Photo- Intensity
Energy Nucleus Reaction X Energy Nucleus Reaction X

(MeV) Abundance (MeV) Abundance

1.76

1.780

1.79

1.87

1.90

2.02

2.08

2.109

2.12

2.127

2.170

2.184

Hg2 0 4

Si2 9

Si3 0

p3 1

Xe1 3 6

Xe1 3 6

Ru9 6

y 86Kr8
Kr86

Rb 8 7

Cu6 5

Ru1 0 4

Sn1 1 7

Sn1 1 8

Sn1 1 9

Sb1 2 1

Cd"16

Cl35

Ar3 6

K3 9

K3 9

Ar 4 0

Ca4 0

K4 1

Nd' 4 5

Nd 14 6

He3

p
np
He3

np
2p

np

np
2p
He3

He3

He3

p
np
T
not

p

n
np
ncx

n
np
np
He3

p
np

4.7
3.1

100.0

0.4
0.4

0.5

2.5
2.5
4.1

2.1

3.0

1.6
5.0
1.8

12.0

0.8

30.4
0.1

37.4

93.1
46.8
97.0

3.2

0.1
0.1

2.23

2.312

2.339

2.43

2.47

2.66

2.74

2.97

3.09

3.23

3.304

3.41

3.577

3.7

3.838

3.91

p31
S32

Cl3 5

016

Fe5 4

Ni5 8

Si3 0

p3 1

Kr86

Kr86

Rb 8 7

Ru 9 6

Ru 9 6

Ge 7 6

Ar4O

Ge 7 6

Cl 3 5

Ar 3 6

K3 9

Ge76

Mo 9 2

Ca 4 8

Mo9 2

Kr86
Kr86
Rb87

n
np
not

2n

n
nu

p
2p

np
2p
He3

T

np

np

He3

np

n
np
na

np

T

np

T

np
2p
He3

0.5
0.5
0.4

99.2

1.2
13.6

0.2
7.0

1.4
1.4
2.2

1.0

0.3

0.8

89.6

1.0

11.2
0.1

13.8

0.8

0.1

1.8
1.8
2.9
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Gamma Rays
Table 2

Produced by Photonuclear Reactions - (by gamma-ray energy)
Part C - Half-lives from 2 to 24 hr

Percent Percent
Energy Target Photo- Intensity Energy Target Photo- Intensity
(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance

0.0505

0.0518

0.054

0.0547

0.0571

0.0574

0.0580

0.0592

0.0601

0.0615

0.0645

0.0653

0.0658

Au1 9 7

Hg19 8

Gd 15 8

Gd' 6 0

Ge74

Ge 7 6

Xe12 6

3a130

Er168

Er 17 0

Tm' 6 9

TaI8 1

W18 2

W18 3

W184

Gd160
Dy1 6 1

Dy1 6 2

Dy' 6 3

Dy1 6 4

Er164

Er1 6 2

Hg 19 6

Pt 19 0

pt' 9 0

Se74

Kr78

n
np

p
T

p
T

n
nu

p
T
2p

p
2p
He3

n
2p
He3

a1
na

T

np

n

T

T

n
not

5.5
4.8

36.5
7.8

1.4
0.7
5.0

74.0
19.5
10.7
22.7

5.3
4.6
6.2
6.1
6.9

0.1

0.1

0.9
0.4

0.066

0.0716

0.072

0.0737

0.0742

0.0743

0.0746

0.0750

0.0773

0.0774

0.0806

0.0821

Yb 17 4

Yb' 7 6

Lu' 7 5

Lu 1 7 6

pt' 9 0

OS189
Os190

OS192

Er16 8

Er 17 0

Tm16 9

OSl92
Ir193

Ptl9 4

Pt' 9 5

ptl9 6

Pt' 9 0

Xe' 2 6

Ba13 0

Ptl9 O

pt19 8

Hg19 9

Hg2 0 0

Hg2 0 1

Hg 20 2

Er 16 4

Yb 16 8

Pt' 9 0

p
T
2p
He3

n

2p
He 3

no

p
T
2p

n
np
He 3

a
not

T

n
na

T

n
2p
He3

a
nt

T

np

n

1.0
0.4
3.1
0.1

4.7
7.7

11.9

1.2
0.7
4.5

41.0
62.7
32.9
33.8
25.3

7.2
16.7
23.0
13.1
29.6

0.2

105



M. E. TOMS

Table 2, Part C (Continued)

Gamma Percent Gamma Percent
EnerG Target Photo- Intensity En Target Photo- Intensity

(MeV) Abundance (MeV) Abundance

0.0834

0.0846

0.087

0.0877

0.0884

0.089

0.093

0.0931

0.0933

0.0924

0.0987

Er1 6 8

Er1 7 0

Tm1 6 9

Au' 9 7

Hg19 8

Pd' 10

Cd"'1
Cd112

Cd"13

Cd"14

Hf' 7 7

Hf1 7 8

Hf' 7 9

Ta 1 81

Sn119
SnI2 0

Sn12 2

Kr78

Cd' 0 8

Sn112

Ta 1 81

Ta 1 8 1

W182

W18 3

W182

W183

W184

Re1 8 5

pt' 9 0

Pt 9 6

pt' 9 8

AuI9 7

p
T
2p

n
np

n

n
2p
He3

el

na

.p
np
T
na

2p
He3

not

2n

n
not

n
p
np
T
2p
He3

not

n

p
T
2p

1.6
0.9
6.0

100.0
10.0

11.8
12.8
24.1
12.3
28.9

11.1
16.3

8.3
60.0

0.7
2.5
0.4

0.9
1.0

27.0
100.0

7.1
3.9

26.4
14.4
30.6

1.0

0.100

0.103

0.1031

0.111

0.1131

0.1138

0.116

0.116

0.118

0.12

0.120

0.1218

0.1224

0.1231

0.124

0.124

pt 19 8

Ta1 8 1

W18 2

Rel85

Er 1 6 4

W186
Re1 8 7

Xe1 2 6

Ba1 3 0

Pt' 9 0

Cr50

Yb 17 4

Yb' 7 6

Ce 13 6

Cd"14

Cd"16

In 1 15

pt' 9 6

pt1 9 8

Au 19 7

Eu' 5 3

Gd 5 4

Gd1 5 5

Mo 9 2

Dy15 6

Ba' 3 0

Yb1 7 4

Yb1 7 6

np

n
np
nu

T

np
He3

n
na

n

2n

He 3

not

n

p
T
2p

p
T
2p

n
np
T

2n.

np

T

He 3

nu

7.2

3.0
0.8
1.1

0.1

4.3

20.1
8.0

7.1
0.3
2.0

15.8

3.2
1.3
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Table 2, Part C (Continued)

Percent Gamma Percent

GEnemma Target Photo- Intensity Gamma Target Photo- Intensity

(MeV ) Nucleus Reaction X ergy Nucleus Reaction X
Abundance Abundance

r 1~~~~~~~~~~~~~~

0.127

0.1293

0.1294

0.1296

0.1327

0.134

0.137

0.1405

0.1411

0.1415

0.1478

0.1486

0.1487

Ba13 5

Ba1 3 6

Ba1 3 7

jA138
jA139

Pb2 O4

Pd110

pt196
pt 19 8

Au19 7

Mo9 2

Os1 8 9

Os190

OS192

Ba135

Ba13 6

Ba137
La138
La139

Ru10 0

Ru 1 0 1

Ru 1 0 2

Rh1 0 3

pt'9 0

Mo9 2

Au1 9 7

Hg1 9 8

Xe1 2 4

fri 9 1

pt 1 9 2

p
np
T
a
not

2n

He3

na

p
T
2p

np

2p
He3

nat

p
np
T

nt

p
np
T
ca

n

np

n
np

n

n
np

1.2

7.8
3.5

0.9

6.0
9.8

15.2

12.6
17.1
31.6

100.0

15.1

2.2
0.1

0.1489

0.1495

0.1550

0.158

0.159

0.1630

0.165

0.172

0.1726

0.1749

0.1763

0.182

0.1844

0.1867

0.1867

0.1876

Pb2 O4

Kr86
Kr86
Rb8 7

Rb8 7

Sr8 7

Sr8 8

OS189
Os190

lri9 1

Iri9 3

Te120

Xe1 2 4

Xe1 2 6

Mo9 2

Fe54

Ba1 3 0

Hg1 9 6

Au 19 7

Hg1 9 8

Pt1 9 0

Ba 13 0

Yb1 6 8

Pt19 0

Iri9 1

ptl9 2

Xe1 2 6

Ba1 3 0

2n

n
p
np
2p
2p
He3

p
np
He3

nu

T

p
T

2n

2n

n

n

n
np

n

n

np

n

n
np

n
not

0.1

13.4
13.4
21.4
21.4

5.4
63.6

2.9
4.8
6.7

11.3

0.1

0.1
0.1

1.5

5.8

100.0
100.0

35.1
0.7
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Table 2, Part C (Continued)

Percent Percent
Energy Target Photo- Intensity Ener Target Photo- Intensity

Nucleus Reaction nergy NcesRato (MeV) Abundance (MeV) ucles Rei Abundance
_ .... ~~~~budac

n 

0.1882

0.190

0.1915

0.2024

0.2037

0.2078

0.21

0.210

0.2122

0.215

0.2153

0.217

0.220

0.2270

AU197

Hg1 9 8

Sr84

pt198

Hg1 9 9

Hg2 0 0

Hg2 0 1

Hg2 0 2

Zr9l

Zr9 2

Nb 93

pt19 O

Er 16 8

ErI70

Tm 16 9

Ba 1 3 0

Se80
Se82

Xe1 2 4

Se80
Se82

Ta 18 1

W18 2

W18 3

W18 4

Hf180

Ta 1 8 1

Pd108

Ag1 o9

Dy1 5 6

np

T

n
2p
He 3

a
not

p
np
He3

n

p
T
2p

n

He3

nu

T

He 3

no

p
2p
He 3

a

p
2p

np
He 3

n

0.4

0.7
1.6
2.2
1.2
2.8

11.2
17.0
99.6

2.6
1.4
9.5

17.5
3.2

0.1

13.5
2.5

100.0
26.4
14.4
30.6

4.6
13.0

3.2
5.8

0.235

0.2377

0.2411

0.2424

0.2481

0.25

0.250

0.2535

0.256

0.2574

0.2615

0.263

0.264

0.264

0.265

Dy1 6 4

HoI 6 5

Er68

Er1 7 0

Tm 1 6 9

Pb 2 0 4

Xe 1 26

Ba 1 3 0

Dy1 5 6

W18 6

Re1 8 7

Xe1 3 6

Ba13 7

Ba 13 8

Te120

Hg2 0 1

Hg2 0 2

T1 2 0 3

T1205

Mo 9 2

Hg1 9 6

Pd1 0 8

Pd11 0

Mo 94

Mo 95

Ce 13 6

Se80
Se82

p
2p

P
T
2p

2n

n
np

np

np
He3

n
2p
He 3

np

p
np
He 3

not

2n

n

He 3

na

n
2n

n

He3

not

4.2
15.0

1.6
0.9
6.0

0.1

8.6
12.0
69.5

0.1

14.3

2.0
0.9

9.0
15.7

28.4
5.2
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Table 2, Part C (Continued)

Percent Percent
Gamma Target Photo- Intensity Eamm Target Photo- Intensity
Eney Nucleus Reaction X nergy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

0.267

0.267

0.268

0.27

0.273

0.283

0.284

0.2855

0.2936

0.295

0.2956

0.2961

0.30

Kr78

Zr 94

Zr9 6

ptl9 8

Hg19 9

Hg2 0 0

Hg2 0 1

Hg2 0 2

pr 1 4 1

Nd1 4 2

5n119
Sn120

SnI 2 2

&112

CU63

Zn6 4

Au1 9 7

Hg1 9 8

pt 9 5

pt 1 9 6

Au 19 7

Ge74

Ge7 6

Yb 1 7 4

Yb 1 7 6

Pd102

Cd 106

Cd114

Cd1 1 6

In 1 1 5

2n

p
T

n
2p
He3

not

2n
T

2p
He 3

not

2n

2n
T

n
np

p
np
He3

p
T

He 3

na

n
not

p
T
2p

1.0
0.2

0.1
0.1
0.2
0.1
0.2

0.3
0.1

2.4
9.2
1.3

1.0

8.3
5.4

0.3
0.3
1.0

36.2
7.7

8.9
3.6

0.3
0.3

0.30

0.300

0.3050

0.308

0.31

0.310

0.314

0.315

0.3161

0.319

0.3205

0.3207

0.3267

W1 8 6
ReI87

Ce1 3 6

Kr86
Kr86

Rb 8 7

Rb8 7

Sr8 7

Sr8 8

Yb 17 4

Yb1 7 6

Cr50

Te 13 0

Sn 1 19

Sn 12 0

Sn 12 2

Pd 1 0 8

Pd1 10

Au1 9 7

Hg19 8

pt 1 9 6

pt198

Au1 9 7

Gd' 5 8

Gd 16 0

Er 16 8

Er 17 0

Tm 16 9

Dy15 8

np
He3

n

n
p
np
2p
2p
He3

He3

not

2n

np

2p
He3

not

He 3

nt

n
np

p
T
2p

p
T

p
T
2p

n

4.0
4.0
6.4
6.4
1.6

19.0

20.1
8.0

4.3

8.0
30.7

4.4

2.5
1.1

2.5
2.2

9.2
5.1

34.0

0.1
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Table 2, Part C (Continued)

Percent . Percent
Gamma Target Photo- Intensity G Target Photo- Intensity

Eergy Nucleus Reaction X egy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

I r r T

0.3285

0.330

0.3325

0.334

0.3340

0.340

0.3442

0.345

0.3466

0.355

0.356

0.359

0.3612

Pt 1 9 5

pt' 9 6

Au 19 7

Dy1 6 4

Ho1 6 5

Ta18 1

W182

W183

W184

Eu 1 5 1

Sm 15 2

Eu15 3

Pd 1 2 0

Eu 15 3

Gd1 5 4

Gd' 5 5

Sn1 1 9

Sn120

Sn122

Er 16 8

Er170

Tm1 6 9

Sn116
Sn1 1 7

Sn1 1 8

pt 19 8

Se74

Kr1 7 8

fr19 1

pt 19 2

p
np
He3

p
2p

p
2p
He3

a

n

np
He 3

T

n
np
T

2p
He3

nu

p
T
2p

p
np
T

np

n
nt

n
np

2.3
1.7
6.8

11.7
41.4

100.0
26.4
14.4
30.6

1.7

20.6
40.2

0.7

1.5
0.1
0.4

1.5
5.7
0.8

10.8
6.0

40.0

13.6
7.2

22.8

7.2

0.9
0.4

35.1
0.7

0.3618

0.363

0.368

0.368

0.368

0.3728

0.374

0.38

0.381

0.383

0.3866

0.388

I . . .

Gd' 5 8

Gd' 6 0

Gd' 6 0

Dy1 6 1

Dy1 6 2

Dy1 6 3

Dy1 6 4

Zn 6 8

Se8 O
Se8 2

Hg2 0 1

Hg2 0 2

Hg2 0 2

T12 0 3

Hg2 0 4

T1205

Gd' 5 8

Gd' 6 0

Sc 4 5

Ca 4 4

Sc 4 5

Cu6 3

Zn 6 4

y89
Mo9 2

Fe54

Er 16 8

Er1 7 0

Tm1 6 9

Ca4 4

Sc 4 5

p
T

n
2p
Heoa1-e0
a
na

He 3

He 3

nu

p
np
2p
He 3

a
nt

p
T

2n
p
2p

2n
T

2n
nt

2n

p
T
2p

p
2p

2.5
2.2

2.8
2.4
3.2
3.2
3.6

0.8

9.0
1.7

2.5
2.2

22.0
1.8

84.7

1.7
1.2

100.0
15.8

5.8

1.2
0.7
4.5

0.1
6.6
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Table 2, Part C (Continued)

Gamma Percent Gamma ~ ~~~~~~~~Percent

Gammae | Target ] Photo- ] Intensity Gamma Target Photo- Intensity

gy Nucleus Reaction x g Nucleus Reaction x
(MeV) Abundance (MeV) Abundance

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .III

0.388

0.3899

0.394

0.395

0.399

0.4034

0.41

0.411

0.4131

0.416

0.419

0.42

0.4221

Sr8 7

Sr88
y89
Zr9 0

Zr 91

Zr9 2

Pb2 0 4

Ca4 4

Sc 4 5

pt' 9 8

Yb 17 4

YbI 7 6

Lu 1 7 5

Lu 1 7 6

Er168
Er17 0

Tm1 6 9

W186
Re1 8 7

Ba1 3 0

Gd1 5 8

Gd' 6 0

Se8O
Se82

Xe' 31

Xe1 3 2

Cs13 3

Zn6 4

Pb 2 0 4

n
np
He 3

C
na

2n

p
2p

np

p
T
2p
He3

p
T
2p

np
He3

T

p
T

He 3

nu

p
np
He 3

2n

2n

7.0
81.7
.99.0
51.0
11.1
16.9

0.1

0.2
11.2

7.2

24.9
10.0
76.2

2.0

1.4
0.7
5.0

2.5
2.2

13.5
2.5

7.4
9.3

35.0

16.6

1.3

0.433

0.434

0.439

0.4436

0.445

0.4454

0.448

0.45

0.456

0.4598

0.464

0.465

pt' 9 6

pt' 9 8

Au1 9 7

Sn 1 19

Sn120

Sn122

Zn7 0

Ga7 l
Ge72

Ge7 3

Ge74

Ta18 1

W182
W183
W18 4

pt' 9 8

Mo 98

Zr9 4

Zr9 4

Zr9 6

Pd' 0 8

Ag109

Mo97

Mo9 8

Pb2O4

Eu15 1

Sm 15 2

Eu15 3

Yb 174

Yb' 7 6

Lu17 5

Lu 176

p
T
2p

2p
He3

na

n
np
He 3

not

p
2p
He 3

np

2n

np
2p
a

np
He3

p
np

2n

n
np
He 3

p
T
2p
He3

I I .1 _ , , I

1.2
4.6
0.7

0.6
39.8
27.4

7.8
36.5

74.0
19.5
10.7
22.7

7.2

1.4

0.4
0.4
0.1

5.6
10.1

2.5
6.2

0.1

1.4
1.8
3.5

6.3
2.5

19.3
0.5

ill
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Table 2, Part C (Continued)

Percent Gamma Percent
Energy Target Photo- Intensity Energy Target Photo- Intensity
(MeV) Nucleus Reaction X (Meg) Nucleus Reaction X

Abundance (e Abundance

0.47

0.470

0.4773

0.480

0.480

0.482

0.4826

0.4904

0.492

0.498

0.501

0.5025

0.51

0.510

0.5118

Pd' 0 8

Pd 1 1 0

Pd' 0 8

Ag1 0 9

Gd'5 8

Gd'6 0

Ni5 8

Os1 8 9

OS1 9 0

Os1 9 2

Nd14 2

Zr9 1

Zr9 2

Nb 9 3

Pb2 0 4

Pt1 O9

Hg2 0 1

Hg2 0 2

T12 03

T1205

Ptl9 O

Irl91

pt1 9 2

Zn6 4

Dy1 6 4

Ho1 6 5

Pd' 0 8

Ag1 0 9

He 3

nu

np
He3

p
T

T

2p
He3

na

nu

p
np
He 3

2n

T

p
np
He3

na

T

n
np

2n

p
2p

np
He 3

4.9
2.2

3.2
5.8

2.5
2.2

6.8

4.7
7.7

11.9

0.5

11.2
17.0
99.6

0.1

35.1
0.7

5.4

3.6
12.9

15.8
28.4

0.512

0.522

0.523

0.53

0.536

0.551

0.552

0.5541

0.5593

0.5600

0.563

0.569

0.58

0.580

0.59

Ta181

W182
W183
W184

pt' 9 8

Xe13 4

Te130

Xe 13 1

Xe1 3 2

CS13 3

Zr 9 4

Zr9 6

Os1 8 9

Os19 0

OS192

Sr8 4

Kr78

Hg19 6

Se8 0

Se8 2

Mo 9 7

Mo9 8

Cu6 3

Zn6 4

Hg2 0 1

Hg 20 2

T12 0 3
T1205

Zn6 4

p
2p
He 3

a

np

np

np

p
np
He 3

He 3

ncx

2p
He3

na

np

np

n

He3

na

p
np

2n
T

p
np
He 3

na

2n

26.0
6.9
3.7
8.0

7.2

2.2

21.2
26.7

100.0

10.3
1.7

1.3
2.1
3.3

0.4

0.2

7.5
1.4

5.5
13.8

1.0
0.7

10.8
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Table 2, Part C (Continued)

Percent ~~~~~~~Percent
Gamma Target Photo- Intensity Gamma Target Photo- Intensity
(MeV) Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance

Pd1 0 2

Cd 1 0 6

Ca44

Sc4 5

Ge 73

Ge74

As75

Gd' 58

Gd' 6 0

Xe' 3 6

Ba 13 7

Ba' 3 8

Pd1 0 2

fri 9 1

pt 9 2

Cd 113

Cd 114

Sr 8 4

Ca4 4

Sc4 5

OS18 9

Qsl9O

OSl 9 2

Pd108

Ag1 0 9

Ge73

Ge74

As75

XeI3 4

n
not

p
2p

p
np
He3

P
p
T

n
2p
He3

T

n
np

p
np

np

p
2p

2p
He3

nox

np
He3

p
np
He 3

np

0.2
0.3

0.3
14.0

0.6
3.0
8.2

19.9
17.5

0.3
0.3
2.2

0.2

35.1
0.7

4.9
11.5

0.2

1.7
82.4

1.1
1.9
2.9

5.1
9.2

2.1
9.7

26.7

1.0

0.632

0.632

0.64

0.642

0.645

0.645

0.6453

0.651

0.655

0.6574

0.6575

0.6576

0.6576

0.668

0.669

0.67

Se 80

Se 8 2

pt' 9 8

Te130

Sn 1 1 2

Zr 94

Zr9 6

Tel20

Xe12 4

Ptl 9 5

pt 1 9 6

Au1 9 7

Xe1 3 4

Cu6 3

Zn6 4

Kr78

Sn 11 2

Sn 112

Pb2O4

Xe13 4

Xe 13 1

Xe132

Cs 133

Cd 1 14

Cd"16

In 115

He 3

nu

np

np

np

He3

not

n
nt

p
np
He3

np

2n
T

np

2n

np

2n

np

p
np
He 3

p
T
2p

5.5

1.0

7.2

2.4
0.4

0.1
0.1

0.4
0.3
1.3

0.8

7.6
5.4

0.1

1.2

10.4

21.2
26.7

100.0

0.5903

0.594

0.601

0.6040

0.61

0.615

0.6165

0.617

0.6187

0.619

0.619

0.62

0.630

0.630
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Table 2, Part C (Continued)

Percent G Percent
Gamma Target Photo- Intensity Ener Target Photo- Intensity

nergy Nucleus Reaction x Energy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

0.674

0.68

0.685

0.685

0.686

0.692

0.702

0.7063

0.707

0.709

0.720

0.726

0.728

0.729

0.735

0.74

Cu6 3

Zn6 4

Pd1 0 8

Pd' 1 0

Mo 94

Mo95

ptl9 6

pt 19 8

Au1 9 7

OS189
OSl9O
OS192

Yb 16 8

Ru9 6

Yb1 6 8

Sn 1 12

Se8O
Se82

Mo97

Mo9 8

Pd108

Pd110

Xe1 3 4

Er1 6 2

Pd 1 0 8

Ag1 0 9

Ge74

Ge7 6

2n
T

He3

nu

n
2n

p
T
2p

2p
He3

nu

np

np

np

np

He3

na

p
np

He3

nu

np

np

np
He3

p
T

2.8
2.0

3.2
1.4

9.0
15.7

5.3
8.7

13.5

5.5

5.0
0.9

4.0
10.0

13.4
5.9

1.5

7.5
13.5

2.2
0.5

0.734

0.747

0.748

0.748

0.75

0.7645

0.773

0.773

0.7769

0.780

0.7872

0.788

0.79

0.800

0.811

Xe 13 1

Xe 13 2

Cs 1 3 3

Mo1 0 0

Zr94

Zr9 6

Sn.119

Sn 12 0

Sn 12 2

Ru9 6

Ru9 8

Xe1 3 4

Os1 8 9

OS19O
Os1 9 2

Sr8 4

Yb 16 8

Pb2 O4

Mo 97

Mo 9 8

W18 6

Re1 8 7

pt'9 6

pt' 9 8

AuI9 7

Mo 97

Mo9 8

p
np
He3

He 3

He3

nue

2p
He 3

np

np

p
T

np

2p
He3

no

np

np

2n

p
np

np
He3

p
T
2p

p
np

18.4
23.2
87.0

9.3

5.0
0.8

0.6
2.3
0.3

4.5
1.5

6.8

0.8
1.3
2.1

0.5

0.2

7.6
19.0

1.4
3.6
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Table 2, Part C (Continued)

Gamma Percent Gamma Percent
|Energy Target Photo- Intensity E Target Photo- Intensity

nergy Nucleus Reaction X (MeV) Nucleus Reaction X

Abundance Abundance

0.82

0.82

0.822

0.831

0.835

0.8416

0.847

0.849

0.851

0.86

0.871

0.88

0.880

0.8845

Pd' 0 8

Ag10 9

0S192
fri 9 3

Ru 9 6

Ru 9 8

Eu15 1

Sm15 2

Eu1 5 3

Ge73

Ge74

As75

Eu 15 3

Gd 15 4

Gd' 5 5

Fe57

Fe58

Co 59

Ru9 6

Mo 97

Mo 98

Xe13 6

Ru9 6

Sm15 2

Eu1 5 3

Sn119

Sn 120

Sn1 22

Sn112

np
He3

np
He 3

p
T

n
np
He3

p
np
He 3

n
np
T

p
np
He3

np

p
np

p

np

np
He 3

2p
He3

nu

np

6.4
11.6

41.0
62.7

0.4
0.1

0.2
5.9

11.6

6.5
30.4
83.3

5.8
0.2
1.6

2.2
0.3

99.0

5.5

1.7
4.3

1.0

5.5

3.2
6.3

0.9
3.5
0.5

0.90

0.93

0.933

0.934

0.9374

0.94

0.94

0.9415

0.947

0.955

0.961

0.9633

0.978

0.988

1.000

1.025

W186

Re187

Zr 94

Zr9 6

Ni 5 8

Zr 94

Zr 94

Zr9 6

Sn 1 12

Cu6 3

Zn 6 4

Zr 94

Zr9 6

Mo 9 2

Er1 6 7

Er1 6 8

Er1 7 0

Xe1 3 4

Pb 2 O4

Eu1 5 3

Gd' 5 4

Gd' 5 5

pt1 9 0

Ptl9 0

Dy 15 6

Zr 9 4

Zr9 6

np
He3

He 3

na

T

np
2p
a

np

2n
T

p
T

2n

2p
He 3

na

np

2n

n
np
T

T

T

n

He 3

noa

0.5
0.1

47.4

2.4
2.4
0.3

1.0
0.7

0.4
0.1

.1.4

3.4
4.1
2.2

2.1

1.3

5.2
0.2
1.5

5.2
0.8

_
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Table 2, Part C (Continued)

Gamma 1 Percent Gamma Percent
Energy Target Photo- Intensity Ener Target Photo- Intensity

(MV ) Nucleus Reaction XX
(MeV) I________ Abundance (MeV) Abundance

np ~~~.9
1.049

1.050

1.055

1.06

1.065

1.091

1.115

1.13

1.14

1.14

1.15

1.156

1.16

1.165

1.200

TeI20

Ge7 3

Ge7 4

As7 5

Pd1O8

Ag1 0 9

Ru9 6

Ru9 8

Sn1 1 9

Sn1 2 0

Sn12 2

DyI5 6

Zn6 8

Zn7 0

Nd 14 2

Mo9 2

Xe1 3 6

Xe13 1

Xe13 2

Cs1 3 3

Sc4 5

Ti46

W186

Re1 8 7

Eu 15 1

Sm 15 2

Eu 1 5 3

Mo97

Mo9 8

np

p
np
He 3

np
He3

p
T

2p
He3

no

n

He3

nt

n

np

p

p
np
He3

n
np

np
He3

n
np
He3

p
np

0.1

0.5
2.5
6.9

4.5
8.2

0.3
0.1

0.8
3.1
0.4

3.0
0.1

0.3

15.4

3.3

2.8
3.5

13.0

99.8
7.9

0.2
5.1
9.9

1.9
4.8

1.225

1.230

1.233

1.271

1.277

1.28

1.30

1.303

1.3150

1.322

1.33

1.338

1.34

1.35

1.35

1.35

Pd' 0 8

Ag10o9

Te120

Sn 1 19

Sn1 2 0

Sn1 2 2

Mo9 2

Yb 168

Xe1 3 6

Nd 14 2

Sn1 1 9

Sn1 2 0

Sn1 2 2

Eu 1 5 3

Gd' 5 5

Ni5 8

Sm 15 2

Eu 1 5 3

Sn1 1 9

Sn1 2 0

Sn1 2 2

Cu6 5

Ga6 9

Ru9 6

Mo1 0 0

pr 1 4 1

Nd14 2

np
He3

np

2p
He3

nux

2n

np

p

n

2p
He 3

na

n
T

T

np
He3

2p
He3

nu

n
nu

T

He3

2n
T

2.9
5.3

0.1

0.6
2.3
0.3

1.1

3.0

0.2

1.6
6.2
0.9

0.5
0.2

3.4

5.9
11.5

0.6
2.3
0.3

0.2
0.3

3.6

0.3

0.6
0.2
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Table 2, Part C (Continued)

Gamma ~~Percent GmaPercent
Gaergya Target Photo- Intensity Target Photo- Intensity
Enegy Nucleus Reaction X Energy Nucleus Reaction X(MeV) Abundance (MeV) Abundance

I I I .. _-
1.3685

1.37

1.387

1 1.3893

1.40

1.408

1.412

1.413

1.433

1.45

1.46

1.479

1.481

1.499

Mg z
Mg2 6

Mg 2 6

A127

Zr 94

Zr9 6

Mo 9 2

Eu1 5 3

Gd 15 5

Zr 9 4

Zr 94

Zr9 6

Sn 119

Snl20
SnI22

Ni5 8

Zr94

Zr9 6

Sn119
Snl20

Snl22

Ba1 3 0

Xe 13 6

Mo 94

Mo 95

Ru 9 6

Zn6 8

Zn7 0

Mo 97

Mo 9 8

p
np
2p
He3

2p
2

2n

n
T

np
2p
a

2p
He3

not

T

He 3

na

2p
He3

na

n

p

n
2n
T

He 3

nt

p
np

9.9
10.9
10.9
99.9

15.7
2.5

0.6

0.6
0.2

0.8
0.8
0.1

0.6
2.3
0.3

7.5

1.2
0.2

0.9
3.4
0.5

1.1

9.0
15.7

1.8

4.6
0.2

1.8
4.5

1.528

1.555

1.57

1.577

1.60

1.61

1.72

1.723

1.75

1.80

1.811

1.998

2.110

Ca 44

Sc 45

Pd 1 0 8

Ag 1 0 9

Nd1 4 3

NdI 4 4

Nd1 4 5

Sn1 19

Sn1 2 0

Sn1 2 2

Hg 20 2

Hg 20 4

pr1 4 1

Nd1 4 2

Xe 13 6

Sn 119
Sn12 0

Sn 12 2

Sm 15 2

Eu1 5 3

XeI 3 6

Fe57

Fe5 8

Co 59

Sn1 1 9

Sn12 0

Sn 12 2

Fe57

Fe5 8

Co 5 9

np
He3

np
He 3

p
np
T

2p
He3

nu

2p

2n
T

p

2p
He 3

nat

np
He3

p

p
np
He3

2p
He3

not

p
np
He3

I . I. X |He I

0.4
18.0

3.2
5.8

0.5
0.9
0.3

1.4
5.3
0.8

0.3
0.1

1.7

0.7
2.6
0.4

2.7
5.2

1.0

0.6
0.1

29.0

1.2
4.6
0.7

0.4
0.1

15.5
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Table 2, Part C (Continued)

Gamma Percent GammaPercent
Energy Target Photo- Intensity Gamm Target Photo- Intensity
Enegy Nucleus Reaction X egy Nucleus Reaction X
(MeV) Abundance (MeV) Abundance

2.18 Mo 92 np 1.4 2.490 Ge7 3 p 0.5
Ge7 4 np 2.5
As74 He3 6.8

2.201 Ge 73 p 2.1 2.52 Ce 59 He 3 1.1
Gp74 np 10.0
As75 He3 27.3 2.7539 Mg25 p 9.9

Mg26 np 10.9
Mg26 2p 10.9

2.32 Mo 92 np 14.4 A127 He3 99.0
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