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PHOTONUCLEAR ACTIVATION ANALYSIS WITH Ge(Li)
DETECTORS — COMPILATION II

INTRODUCTION

Activation analysis by photonuclear reactions is accomplished by observing the
radioactive decay of the resulting nucleus left in its ground state or in an isomeric state.
The annihilation radiation from positron activity or the direct detection of beta particles
can be used to identify a specific activity only by observation of the half-life or by chem-
ical separation. Detection of gamma radiation from the decay of the residual nucleus by
a high-resolution Ge(Li) detector usually permits the activity to be identified directly with-
out determining the decay curve or resorting to chemical separation.

This second compilation of photonuclear reactions which are useful for activation
analysis with gamma-ray spectrometry has been made for activities with half-lives from
24 hours to 1 year. The first compilation, NRL Report 7554, was made for activities
with half-lives from 100 usec to 24 hours. With the availability of high-intensity photon
beams from linear electron accelerators, reactions can be producéd leading to measurable
activities with half-lives not only up to 24 hours but also as long as a year or more. An
example is the photoneutron production of Mn%¢ (312.5 days), which yields an 834.8-keV
gamma ray. This activity has been produced by Kenneth M. Murray in a 50-mg sample of
Hawaiian pumice with a 27-MeV bremsstrahlung irradiation for 5 hours with the NRL
Linac. The peak for this gamma ray was readily discernible in the spectrum from a large
Ge(Li) detector one day after irradiation with a counting time of only 5 minutes.
Optimum counting for such long-lived activity would normally be at a time much later
after the irradiation.

Mn5% can be produced by the v,n reaction on Mn35. Other photonuclear reactions
can also produce Mn 54, The use of this compilation is illustrated by the determination
of such reactions. If one looks in Table 2E for the gamma-ray energy, 0.8348 MeV, the
reactions Feb6(y,np), Feb7(y,T), and Co®?(y,na) are found in addition to Mn53(y,n).

The intensity factors show that the Fe®7(y,T) reaction is the least important and that the
other reactions would have yields nearly proportional to their cross sections. Checking
back to Table 1-S for the target nuclei, one sees from the separation energies that with
27-MeV bremsstrahlung all these reactions are possible. One finds that if cobalt is present
in the sample, the 0.8106-MeV gamma from the <y,n reaction and the 0.12207-MeV gamma
from the ,2n reaction should be seen in the spectrum. Iron in the sample should be dis-
cernible through the v,np reaction on Fe®4 which produces gamma rays with energies of
1.4336, 0.935, and 0.744 MeV from the decay of Mn®2(5.67d).

Variations of sensitivity with irradiation time are related to the half-lives of the re-
sulting activities. Indications of such variations can be seen in Table II of Lutz’s [1] dis-
cussion of photon activation analysis. In his table, calculated sensitivities following pho-
toneutron or photoproton emission are given for 10-minute and 4-hour irradiations with
25-, 30-, and 35-MeV bremsstrahlung. The half-lives of the activities range from 2.7 sec
to 150 years.
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SCOPE AND ORGANIZATION

This second compilation has the same organization and scope, except for half-lives,
as the first compilation. The direct excitation of isomers with low-energy bremsstrahlung,
below particle thresholds, has not been considered in this compilation. With higher energy
bremsstrahlung one can expect such activity to be very small compared to activity induced
by photoparticle reactions.

As in the first compilation, the stable isotopes of all the elements through bismuth
were considered as targets. Reactions concerned with the photoparticles ne, «, He3, 2p,
T, np, p, 2n and n are considered with - included only when a single gamma ray resulted.
Included in the compilation are reactions which lead to residual nuclei having half-lives
from 24 hours to 1 year and decaying with one or more gamma rays of energy equal to
or greater than 50 keV.

This compilation consists of two tables which are intended to be used together. In
Table 1-S are listed the target nucleus and its isotopic abundance, the photo-reaction prod-
uct or products and the separation energy in MeV, the residual nucleus and its half-life,
and the decay mode or modes with notations concerning further radioactive decay. The
energies of the principal gamma rays are listed in MeV along with their intensities as a
percent of the radioactive decay. The last column in this table is the product of the per-
cent intensity and the abundance. When cross sections are known, this intensity factor
would be the multiplier to be used for comparing reactions leading to the same activity.
A reaction which leads to an intensity factor of less than 0.05 was not included in Table
1-S. It is to be noted that when the decay is from a metastable state, more energy is
needed than the separation energy. The relative production of the metastable state com-
pared with that of the ground state has not been considered. Such data for the most
part are unknown.

The primary sources of the data in Table 1-S are the “Table of Isotopes,” 6th edi-
tion, by Lederer, Hollander, and Perlman [2] and the “Chart of the Nuclides,’” Knolls
Atomic Power Laboratory, 10th edition, prepared by Holden and Walker [3]. Gamma-
ray energies were corrected to agree with those given by Martin and Blichert-Toft [4].

The half-lives given on the Knolls chart [3] were used when the values differed from those
given in the table [2]. The separation energies were derived from the sheet form of the
nuclear “Wallet Cards,” January 1971, prepared by S. Morse and F. Ajzenberg-Selove. An
asterisk is inserted when the energy is not yet able to be determined. For the listing of
v,Y 'reactions the multipolarity is given.

The listing of Table 1-S is arranged by target nucleus in order by element and for
each element by isotope. For each isotope the reactions are listed in descending order;
thus the residual nuclei are in ascending order of Z and A. This ordering keeps the list-
ing of reactions leading to the same residual nucleus in close proximity. Reactions are
included for the sake of completeness even when the probability of their observation may
be quite small. Photodeuterons and multiple photonucleons from the breakup of, or
equivalent to, a triton, 3He, or alpha particle were not listed. Only the separation energy
would be different. Also more complex multiple disintegrations were omitted as being
less probable and hence less useful for photonuclear activation analysis.

Under each reaction the gamma rays are listed by decreasing percent intensity. When
more than one gamma ray have the same percent intensity, they are listed by decreasing
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energy. When the percent intensity is not available, the energies of the gamma rays are
listed in decreasing order of relative intensities if known.

Tables 2D and 2E, derived from Table 1-S, are designed to be useful for identifying
gamma rays from unknown target nuclei. They also serve to show cases where certain re-
actions cannot be distinguished by gamma-ray energy only. Table 2D is for halflives from
24 hours to 30 days and Table 2E is for half-lives from 30 days to 1 year. The listing of
target nuclei, rather than residual nuclei, permits quick checking back to Table 1-S, and
Table ' in the first compilation, for other possible reactions with the same target nucleus.
In these dual-column listings the order is by gamma-ray energy, given in MeV. All pho-
tonuclear reactions which can produce this gamma ray with an intensity factor of at
least 0.05 are listed in ascending order of target nucleus together with the resulting pho-
toparticles. The intensity factors, percent intensity times abundance, are rounded to 0.1
percent. 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.

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. Galatanu and Grecescu
[5] list gamma-ray energies from y,n and v,p reactions in their Tables I and II. The ac-
tivities they list have half-lives ranging from 5.3 seconds to 303 days. Another source of
gamma-ray energies is the “Catalogue of v-Rays Emitted by Radionuclides” by M.A. Wakat
[6]. This listing is not confined to photo-produced radionuclides. Wakat presents two lists
by gamma-ray energies: one for activities with half-lives less than 1 day and the other for
activities with half-lives longer than 1 day. Another important compilation of nuclear |
data is the “Table of Isotopes” by Heath [7]. 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-S can be
found among the isotopes in Heath’s table.
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TABLE 1-S

Photonuclear Reactions for Analysis by Gamma-Ray Spectrometry
(by target nucleus)



Table 1-S
Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent | Ay undance
gC12 ne Be? EC 0.47756 10.3 10.18
(98.89) (26.27) 53.3d
90Cat8 n Cat7 |~ to 1.2971 75.0 0.14
(0.18) (9.94) 4.53d |Sc%7 (3.4d)| 0.1594 70.0 0.13
915c45 n Sc44m | IT, EC 1.156 100.0 100.00
(100.0) (11.32) 58.6h 0.271 98.6 98.60
1.12 1.3 1.30
1.02 1.8 1.30
99 Ti46 np Sc44m | IT,EC 1.156 100.0 7.99
(7.99) (21.67) 58.6h 0.271 98.6 7.88
1.12 1.3 0.10
1.02 1.3 0.10
29 Ti47 T Sc44m | IT, EC 1.156 100.0 7.32
(7.82) (22.06) 58.6h 0.271 98.6 7.22
1.12 1.3 0.10
1.02 1.3 0.10
p Sc46 g~ 1.1205 100.0 7.32
(10.46) 83.8d 0.8894 100.0 7.32
99 Ti48 np Sc46 | p- 1.1205 100.0 73.99
(73.99) (22.09) 83.8d 0.8894 100.0 73.99
p Sc47  |p- 0.1594 70.0 51.79
(11.45) 3.40d
99 Ti4? T Sc46 |- 1.1205 100.0 5.46
(5.46) (21.75) 83.8d 0.8894 100.0 5.46
np Sct7 |- 0.1594 70.0 3.82
(19.59) 3.40d
p Sc48 |- 1.312 100.0 5.46
(11.34) 1.83d 1.040 100.0 5.46
0.9833 100.0 5.46
0.178 6.0 0.33




Table 1-S (Continued)

Target Phot‘;o- Residual o Principal Gammas Percent.age
Nucleus (Sreactlczp Nucleus Mec;y E Inte;l sity
eparation . ode nergy
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
99 Ti%0 He3 Cat? |~ to 1.2971 75.0 4.00
(5.25) (24.02) 4.53d | Sct7 (3.4d)| 0.1594 70.0 3.68
0.8079 6.8 0.36
0.4892 6.8 0.36
T Scd? | g~ 0.1594 70.0 3.68
(21.68) 3.40d
np Sci8 | g 1.312 100.0 5.25
(22.29) 1.83d 1.040 100.0 5.25
0.9833 100.0 5.25
0.178 6.0 0.32
93 V50 o Sc46 | p- 1.1205 100.0 0.24
(0.24) (9.88) 83.8d 0.8894 100.0 0.24
He3 Sc47 | g~ 0.1594 70.0 0.17
(19.82) 3.40d
2p Sc48 | g~ 1.312 100.0 0.24
(19.29) 1.83d 1.040 100.0 0.24
0.9833 100.0 0.24
2n V48 EC, g* 0.9833 100.0 0.24
(20.89) 16.13d 1.312 97.0 0.23
93 V51 na Sc46 | - 1.1205 100.0 99.76
(99.76) (20.94) 83.8d 0.8894 100.0 99.76
a Scd47 | g- 0.1594 70.0 69.83
(10.30) 3.40d
He3 Sc48 | - 1.312 100.0 99.76
(22.63) 1.83d 1.040 100.0 99.76
0.9833 100.0 99.76
0.178 6.0 5.99
94Cr50 np v48 | EC,* 0.9833 100.0 4.34
(4.34) (21.14) 16.13d 1.312 97.0 4.21
0.945 10.0 0.43
2.241 3.0 0.13
94Cr®2 n Ccr®l | EC 0.32010 9.9 8.30
(83.79) (12.04) 27.8d
94Cr53 2n Cr5! | EC 0.32010 9.9 0.94
(9.50) (19.98) 27.8d




Table 1-S (Continued)

Photo- . Principal Gammas Percentage
1\'11:1 a;'{g;lts reaction I;elf;?:ua: Decay Intensity
(Separation . Mode Energy X

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

95Mn55 n Mn54 EC 0.83481 100.0 100.00
(100.0) (10.22) 312.5d

ggFeb4 np Mn52 | EC,g* 1.4336 100.0 5.82

(5.82) (20.90) 5.67d 0.935 94.0 5.47

0.744 85.0 4.95

1.3338 5.1 0.30

1.247 4.7 0.27

0.8484 3.2 0.19

9gFed6 np Mn%4 |EC 0.83481 100.0 91.66
(91.66) (20.41) 312.5d

9 Fed7 T Mn54 | EC 0.83481 100.0 2.19
(2.19) (19.57) 312.5d

97C059 no Mn®4 EC 0.83481 100.0 100.00
(100.0) (17.18) 312.5d

2n Co57 |EC 0.12207 817.7 87.70

(19.04) 270d 0.13643 12.2 12.20

0.6921 0.15 0.15

n Co58 EC,p* 0.8106 99.47 99.47

(10.47) 71.3d 0.8636 0.69 0.69

1.6748 0.53 0.53

9gNi58 np Co56 EC, 8* 0.84675 100.0 67.77

(67.77) (19.56) 77.3d 1.23830 70.0 47.44

2.59857 16.8 11.38

1.77143 15.6 10.57

1.03790 129 8.74

3.25364 7.6 5.14

2.03492 74 5.01

1.36025 4.3 2.91

3.20219 3.1 2.10

2.01536 2.9 1.96

1.17513 2.0 1.36

3.27319 1.5 1.02

p Cob57 EC 0.12207 87.7 59.44

(8.18) 270d 0.13643 12.2 8.26

0.6921 0.15 0.10




Table 1-S (Continued)

Photo- . Principal Gammas Percentage
1\}1;1 ajﬁis reaction ?\Iis;?;: Decay Intensity
(Separation . Mode - Energy X
(Abundance) | g ooy | 1/2 Life (MeV) Percent | Ay indance

agNi58 2n Ni%¢ | EC 0.1583 100.0 67.77

cont. (22.45) 6.1d 0.8122 87.0 58.96

(67.77) 0.7506 48.0 32.54

0.2696 39.0 29.43

0.4807 38.0 25.75

1.5625 15.0 10.15

9gNi60 T Co%7 | EC 0.12207 87.7 22.94

(26.16) (20.08) 270d 0.13643 12.2 3.19

np Co%8 | EC,g* 0.8106 99.47 26.02

(19.99) 71.8d 0.8636 0.69 0.18

1.6748 0.53 0.14

9gNi61 2p Fe59 |p- 1.09227 56.0 0.70

(1.25) (18.14) 44.6d 1.29158 44.0 0.55

2gNi62 He3 Feb9 |p- 1.09227 56.0 2.05

(3.66) (21.02) 44.6d 1.29158 44.0 1.61

0.19223 2.8 0.10

ogNi64 na Feb9 |- 1.09227 56.0 0.65

(1.16) (15.84) 44.6d 1.29158 44.0 0.51

30Zn66 n Zn®5 EC 1.11545 50.6 14.21
(27.81) (11.04) 243.7d

30Zn87 2n Zn%5 | EC 1.11545 50.6 2.08
(4.11) (18.09) 243.7d

30Zn%8 p Cu? g~ 0.1845 40.95 7.60

(18.57) (9.99) 61.6h 0.09326 24.51 4.55

0.09122 4.05 0.75

0.296 0.46 0.09

Zn70 T Cué? |p- 0.1845 40.95 0.25

(0.62) (17.21) 61.6h 0.09326 24.51 0.15
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
&I‘fgﬁﬁs reaction %f;?:j‘; Decay Intensity
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
31Ga89 2n Ga%7 |EC 0.09326 72.12 43.39
(60.16) (18.60) 78.2h 0.296 23.03 13.85
0.1845 21.95 13.21
0.388 5.74 3.45
0.09122 2.20 1.32
0.206 1.52 0.92
0.49 0.21 0.13
0.87 0.19 0.11
0.78 0.10 0.06
0.67 0.10 0.06
39Ge70 T Gab7 EC 0.09326 72.12 14.78
(20.5) (18.64) 78.2h 0.296 23.03 4.72
0.1845 21.95 4.50
0.388 5.74 1.18
0.0912 2.20 0.45
0.206 1.52 0.31
2n Geb8 |ECto Ga®8| 1.078 3.6 0.74
(20.13) 287d (68.3m) 0.80 0.42 0.09
n Geb9 EC, B* 1.107 28.10 5.76
(11.53) 39.2h 0.573 12.62 2.59
0.872 941 1.93
1.335 3.05 0.63
0.320 1.23 0.25
0.553 0.50 0.10
0.788 0.35 0.07
0.237 0.32 0.07
1.052 0.30 0.06
1.206 0.26 0.05
33As75 n As7* (g~ 8*,EC | 0.5960 61.8 61.80
(100.0) (10.25) 17.7d 0.635 14.0 14.00
345e74 T As71 EC, 8* 0.1750 100.0 0.87
(0.87) (19.27) 64h
np As72 EC, p* 0.835 69.0 0.60
(19.35) 26h 0.630 6.9 0.06
p As78 EC 0.054 100.0 0.87
(8.58) 76d
2n Se’2  |ECto As72| 0.835 69.0 0.60
(20.74) 8.5d (26h) 0.630 6.9 0.06




Table 1-S (Continued)
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Photo- . Principal Gammas Percentage

I\rIIL‘1 a;iﬂ;s reactiqn %e;;?;uai II\D/Iec;y . Inte;sity

(Abundance) (SEE; a:l“agi;;)n 1/2 Life ode (I\I/}Zlggl Percent Abundance

34Se76 T As’3 | EC 0.054 100.0 9.02
(9.02) (19.29) 76d

np As’  |p~,8*,EC | 0.5960 61.8 5.57

(19.76) 17.7d 0.635 14.0 1.26

n Se’5 EC 0.26467 59.5 5.36

(11.16) 120.4d 0.13597 57.3 5.17

0.27958 25.2 2.27

0.12111 16.9 1.52

0.4007 12.4 1.12

0.09673 6.5 0.59

0.30398 1.42 0.13

0.19864 1.42 0.13

345e77 T As74 |-, 6*,EC | 0.5960 61.8 4.68

(7.58) (18.70) 17.7d 0.635 14.0 1.06

p As76 | p- 0.5593 42.0 3.18

(9.60) 26.3h 0.6574 6.4 0.49

1.2160 4.0 0.30

0.559 4.0 0.30

1.213 2.0 0.15

2n Se’ |EC 0.26467 59.5 4.53

(18.58) 120.4d 0.13597 57.3 4.35

0.27958 25.2 1.91

0.12111 16.9 1.28

0.4007 12.4 0.94

0.09673 6.5 0.49

0.30398 1.42 0.11

0.19864 1.42 0.11

345e78 np As76 (g 0.5593 42.0 9.88

(28.52) (20.10) 26.3h 0.6574 6.4 1.51

1.2160 4.0 0.94

0.559 4.0 0.94

1.213 2.0 0.47

2.0967 0.6 0.14

1.7884 0.3 0.07

1.4376 0.3 0.07

2.112 0.24 0.06

p AsTT B 0.242 2.3 0.53

(10.39) 38.8h 0.522 0.77 0.18




Table 1-S (Continued)

Photo- . Principal Gammas Percentage

Target reaction Residual Decay Intensity
Nucleus (Separation Nucle.us Mode Energy X

(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
345€e80 T AsTT (g 0.242 2.3 1.15
(49.80) (18.79) 38.8h 0.522 0.77 0.38
0.161 0.11 0.06

0.086 0.11 0.06

35Br79 2n Br’7  |EC,g* 0.522 25.65 13.00
(50.69) (18.98) 56h 0.161 20.71 10.50
0.2393 8.90 4,51

0.58 6.65 3.37

0.300 6.08 3.08

0.48 3.64 1.85

0.82 2.85 1.45

0.250 2.79 1.42

0.57 2.47 1.25

0.75 2.03 1.03

0.4398 1.77 0.90

0.086 1.71 0.87

1.00 1.33 0.67

0.203 1.18 0.60

0.28 1.07 0.54

0.38 0.95 0.48

36Kr78 p Br77 EC, 8" 0.522 25.65 0.09
(0.35) (8.20) 56h 0.161 20.71 0.07
3gKr80 T Br77  |EC,p* 0.522 25.65 0.58
(2.27) (19.61) 56h 0.161 20.71 0.47
0.2393 8.90 0.20

0.58 6.65 0.15

0.300 6.08 0.14

0.48 3.64 0.08

0.82 2.85 0.07

0.250 2.79 0.06

0.57 247 0.06

n Kr79 EC, 8% 0.2613 11.0 0.25

(11.51) 34.9h 0.6060 8.0 0.18

0.3976 8.0 0.18




Table 1-S (Continued)
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Photo- . Principal Gammas Percentage

I:II'uacrlget;ts reactiqn ?q(if;?;luasl llalecgy - Inte>1<1sity
(Abundance) (sgﬁiig;?n 1/2 Life ode (13{2155)’ Percent Abundance
36 Kr83 P Br82 (g~ 0.7767 83.0 9.59
(11.55) (9.78) 35.4h 0.5541 72.0 8.32
0.6191 43.0 4.97

1.0440 29.0 3.35

1.3170 28.0 3.23

0.6984 26.8 3.05

0.8278 24.0 2.77

1.4749 17.0 1.96

0.1008 1.7 0.20

3gKr84 np Br82  |g- 0.7767 83.0 47.20
(56.90) (20.30) 35.4h 0.5541 72.0 40.98
0.6191 43.0 24.47

1.0440 29.0 16.50

1.3170 28.0 15.94

0.6984 26.8 15.25

0.8278 24.0 13.65

1.4749 17.0 9.66

0.1008 1.7 0.97

37Rb85 He3 Br82 (g~ 0.7767 83.0 59.82
(72.15) (19.59) 35.4h 0.5541 72.0 51.93
0.6191 43.0 31.00

1.0440 29.0 20.92

1.3170 28.0 20.19

0.6984 26.8 19.33

0.8278 24.0 17.31

1.4749 17.0 12.26

0.1008 1.7 1.23

2n Rb83  |EC 0.521 45.9 33.12

(18.78) 83d 0.530 31.0 22.37

0.553 16.1 11.61

0.790 0.9 0.65

n Rb84 |EC,p* 0.88 73.4 52.96

(10.47) 33.0d 1.90 0.8 0.58

1.01 0.4 0.29




14

Table 1-S (Continued)

Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
37Rb87 no Br82 |- 0.7767 83.0 23.12
(27.85) (17.59) 35.4h 0.5541 72.0 20.05
0.6191 43.0 11.98
1.0440 29.0 8.08
1.3170 28.0 7.80
0.6984 26.8 7.46
0.8278 24.0 6.68
1.4749 17.0 4.73
0.1008 1.7 0.47
n Rb86 |- 1.0770 8.78 2.45
(9.94) 18.66d
3gSr84 p Rb83 | EC 0.521 45.9 0.26
(0.56) (8.51) 83d 0.530 31.0 0.17
0.553 16.1 0.09
2n Sr82 EC 0.7769 9.73 0.05
(20.76) 25d
n Sr83 | EC,B* to 0.75 45.0 0.25
(11.59) 32.4h |Rb33 (83d)| 0.38 35.0 0.20
gSr86 np Rb8&4 | EC,s* 0.88 73.4 7.24
(9.87) (20.11) 33.0d 1.90 0.8 0.08
n Sr85 EC 0.51397 99.99 9.87
(11.52) 64.5d
gSr87 p Rb86 g~ 1.0770 8.78 0.62
(7.04) (9.43) 18.66d
2n sS85 |EC 0.51397 99.99 7.04
(19.96) 64.5d
3gSr88 np Rb86  |g- 1.0770 8.78 7.24
(82.53) (20.53) 18.66d
39Y89 2n Y87 EC, 8* 0.4835 99.7 99.70
(100.0) (20.67) 80h 0.3884 99.3 99.30
n Y88 EC, 8* 1.83613 99.38 99.38
(11.48) 106.6d 0.89804 93.4 98.40°
2.735 0.61 0.61




Table 1-S (Continued)
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Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) | g oo | 1/2 Life (MeV) Percent |, = dance
102120 T Y87 EC, g* 0.4835 99.7 51.26
(51.46), (20.57) 80h 0.3884 99.3 51.10
np Y88 EC, g* 1.83613 99.38 51.14
(19.86) 106.6d 0.89804 93.4 48.06
2.735 0.61 0.31
2n Zr88 EC to Y88 | 0.394 100.0 51.46
(21.14) 85d (107d) 1.83613 99.38 51.14
0.89804 93.4 48.06
2.735 0.61 0.31
n Zr89 EC, 8* 0.91 100.0 51.46
(12.00) 78.4h 1.71 1.0 0.51
102191 T y8s  |EC,p" 1.83613 99.38 11.16
(11.23) (18.57) 106.6d 0.89804 93.4 10.49
2.735 0.61 0.07
2n Zr89 |EcC,p* 0.91 100.0 11.28
(19.19) 78.4h 1.71 1.0 0.11
10Z1%6 n Zr9%  |B to 0.76584 99.96 2.80
(2.80) (7.84) 65.5d |Nb95 (35d){ 0.75687 54.3 1.52
0.72424 43.5 1.22
0.2354 1.8 0.05
41 Nb93 2p yo1 g~ 1.21 0.22 0.22
(100.0) (15.43) 58.8d
2n Nb9lm |IT EC 0.1045 97.0 97.00
(16.60) 62d 1.21 3.0 3.00
n Nb92m | EC 0.934 99.1 99.10
(8.84) 10.13d 0.90 1.8 1.80
1.83 0.9 0.90
49Mo?2 a Zr88 |ECto Y88 | 0.394 100.0 15.84
(15.84) (5.46) 85d (107d) 1.83613 99.38 15.74
0.89804 93.4 14.79
2.785 0.61 0.10
He3 Zr89 |EC,p* 0.91 100. 15.84
(16.89) 78.4h 1.71 1.0 0.16
p Nb9lm |IT EC 0.1045 97.0 15.36
(7.34) 62d 1.21 3.0 0.48
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent | A1 undance
49Mo94 ne Zr89 EC, 8* 0.91 100.0 9.04
(9.04) (14.06) 78.4h 1.71 1.0 0.09
T Nb9lm |IT, EC 0.1045 97.0 8.71
(16.61) 62d 1.21 3.0 0.27
np Nb92m | EC 0.934 99.1 8.96
(17.34) 10.13d 0.90 1.8 0.16
1.83 0.9 0.08
49Mo95 T Npo2m | EC 0.934 99.1 15.58
(15.72) (16.23). 10.13d 0.90 1.8 0.28
1.83 0.9 0.14
42Mo96 p Nb%5m | IT 0.2354 100.0 16.53
(16.58) (9.30) 90h
Nb95  |p~ 0.76584 99.96 16.52
35d
49Mo?7 2p Zr®5 |p"to Nb%5 | 0.76584 99.96 9.46
(9.46) (16.45) 65.5d |(35d) 0.75687 54.3 5.14
0.72424 43.5 411
0.2854 1.8 0.17
np Nb95m [T 0.2354 100.0 9.46
(16.16) 90h
Nb95 (g~ 0.76584 99.96 9.46
35d
49Mo98 He3 Zr9  |p” to Nb9%5 | 0.76584 99.96 23.77
(23.78) (17.38) 65.5d | (35d) 0.75687 54.3 12.91
0.72424 43.5 10.34
0.2354 1.8 0.43
T Nb95m |IT 0.2354 100.0 23.78
(16.28) 90h
Nb95 (g~ 0.76584 99.96 23.717
35d
49Mo0100 na Zr9% | g~ toNb?5 | 0.76584 99.96 9.63
(9.63) (11.02) 65.5d | (85d) 0.75687 54.3 5.23
0.72424 43.5 4.20
0.2354 1.8 0.17
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Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
49Mo100 n Mo9%9 g~ 0.14051 91.4 8.80
cont, (8.30) 66.2h 0.7397 13.8 1.33
(9.63) 0.18106 7.7 0.74
0.7782 4.8 0.46
0.3664 1.46 0.14
44Ru6 p Tc95m | EC, g* 0.2042 40.9 2.25
(5.51) (7.81) 61d 0.788 29.7 1.64
0.837 23.2 1.28
0.584 8.9 0.49
0.822 7.2 0.40
1.042 3.2 0.18
0.617 1.8 0.10
44Ru98 T Tc95m | EC, g* 0.2042 40.9 0.76
(1.87) (17.12) 61d 0.788 29.7 0.56
0.837 23.2 0.43
0.584 8.9 0.17
0.822 7.2 0.13
1.042 3.2 0.06
p Tc97m  |IT 0.0965 100.0 1.87
(8.27) 90d
n Ru®7 |EC 0.2154 93.0 1.74
(10.25) 2.89d 0.3254 7.0 0.13
44Ru99? np Tc97m | IT 0.0965 100.0 12.72
(12.72) (15.74) 90d
2n Ru%7 [EC 0.2154 93.0 11.83
(17.72) 2.89d 0.3254 7.0 0.89
0.1091 2.0 0.25
44Rul100 T Tcd7m |IT 0.0965 100.0 12.62
(12.62) (16.93) 90d
44Rul01 2p Mo929 |g~ 0.14051 914 15.60
(17.07) (16.57) 66.2h 0.7397 13.8 2.36
0.18106 7.7 1.81
0.7782 4.8 0.82
0.3664 1.46 0.25
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
1\?3 ;{i‘i reaction lf\]e;;?:uasl Decay Intensity
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
44Rul02 He3 Mo99 g~ 0.14051 914 28.89
(31.61) (18.07) 66.2h 0.7397 13.8 4.36
0.18106 7.7 2.43
0.7782 4.8 1.52
0.3664 1.46 0.46
44Rul04 no Mo9? | g~ 0.14051 91.4 16.98
(18.58) (12.638) 66.2h 0.7397 13.8 2.56
0.18106 7.7 1.43
0.7782 4.8 0.89
0.3664 1.46 0.27
n Rul03 |g~ 0.4969 89.0 16.54
(8.89) 39.6d 0.6102 5.4 1.00
0.0531 1.13 0.21
0.5569 0.80 0.15
45Rh103 n Rh102 |gc,s* 0.4748 55.5 55.50
(100.0) (9.31) 207d 0.6281 4.1 4.10
1.103 2.9 2.90
46Pd102 T Rh9% | EC,p* 0.53 —
(0.96) (17.35) 15.0d 0.35 —
0.090 —
p Rh10lm |C, EC 0.3067 82.8 0.79
(7.82) 4.47d 0.1573 10.0 0.10
0.5449 6.0 0.06
2n Pdl00 | gC 0.0840 68.68 0.66
(19.09) 3.7d 0.0748 67.20 0.65
0.1261 23.54 0.23
0.1588 5.88 0.06
4Pd104 T Rh1l0lm |1C EC 0.3067 82.8 9.08
(10.97) (16.97) 4.47d 0.1573 10.0 1.10
0.5449 6.0 0.66
0.1794 1.2 0.13
0.1272 1.2 0.13
np Rh102 |Egc,g* 0.4748 55.5 6.09
(18.00) 207d 0.6281 4.1 0.45
1.103 2.9 0.32
n Pdl03 |EC 0.053 10.0 1.10
(10.02) 17d
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T | 00| Restual || P Gammas | Feenge
(Abundanee) | (Separation | o500 | Mode Bnergy | percent X
Energy) MeV) Abundance
4gPd105 2p Rul03 |g~ 0.4969 89.0 19.78
(22.23) (15.74) 39.6d 0.6102 5.4 1.20
0.0531 1.13 0.25
0.5569 0.80 0.18
T Rh102 | EC,g* 0.4748 55.5 12.34
(16.61) 207d 0.6281 4.1 0.91
1.103 2.9 0.64
2n pPd103 | EC 0.053 10.0 2.22
(17.11) 17d
4gPd106 He3 Rul03 |pg~ 0.4969 89.0 24.32
(27.88) (17.56) 39.6d 0.6102 5.4 1.48
0.0531 1.13 0.31
0.5569 0.80 0.22
p Rh105 |p~ 0.3191 20.0 5.47
(9.33) 35.5h 0.3062 5.0 1.87
4gPd108 na Rul03 g~ 0.4969 89.0 23.77
(26.71) (12.75) 39.6d 0.6102 5.4 1.44
0.0531 1.13 0.30
0.5568 0.80 0.21
T Rh105 |p- 0.3191 20.0 5.34
(16.61) 35.5h 0.3062 5.0 1.34
47Ag107 na Rh102 | EC,p* 0.4748 55.5 28.76
(51.82) (12.13) 207d 0.6281 4.1 2.12
1.103 2.9 1.50
2p Rh105 [g- 0.3191 20.0 1.036
(15.12) 35.5h 0.3062 5.0 2.59
2n Agl05 | EC 0.3444 44.5 23.08
(17.42) 41.0d 0.2804 22.8 11.82
0.06397 11.8 6.12
0.4433 9.6 4.97
0.6444 9.1 4.72
1.0878 2.2 1.14
0.8076 0.9 0.47
0.6506 0.5 0.26
0.3701 0.5 0.26
0.3314 0.5 0.26
0.3191 0.5 0.26
0.3062 0.5 0.26
0.1828 0.5 0.26
0.1554 0.5 0.26
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Table 1-S (Continued)

Photo- : Principal Gammas Percentage
l\;l:l acrlgeﬂ's reactiop %e:é?:lfsl Decay Intensity
(Abundance) | (SePaTation | 4 opse, | Mode | BneYEY | poroent X
Energy) (MeV) Abundance
47 Ag107 n AglO6m | FC 0.5118 89.5 46.38
cont. (9.53) 8.4d 1.0457 31.1 16.11
(51.82) 0.8075 25.0 12.96
0.7171 23.3 12.07
0.4060 22.3 11.56
0.7482 22.1 11.45
0.6160 20.3 10.52
1.528 20.2 10.47
0.4295 18.0 9.33
0.2215 14.8 7.67
0.158 14.8 7.67
1.1991 13.2 6.84
0.7828 12.4 6.43
0.4508 119 6.16
1.1278 10.1 5.24
1.2228 9.8 5.04
1.83 3.0 1.55
0.6009 2.9 1.50
1.338 2.4 1.24
0.8475 2.1 1.09
0.6803 2.1 1.09
0.1949 1.7 0.88
47Ag109 a Rh105 |pg~ 0.3191 20.0 9.64
(48.18) (3.28) 35.5h 0.3062 5.0 241
4gCd108 He3 Pd103 | EC 0.053 10.0 0.12
(1.22) (14.61) 17d
p Agl05 | EC 0.3444 44.5 0.54
(7.29) 41.0d 0.2804 22.8 0.28
0.06397 11.8 0.14
0.4433 9.6 0.12
0.6444 9.1 0.11
48Cd108 no pq103 EC 0.053 10.0 0.09
(0.88) (12.28) 17d
T Agl05 | EC 0.3444 44.5 0.39
(17.07) 41.0d 0.2804 22.8 0.20
0.06397 11.8 0.10
0.4433 9.6 0.08
0.6444 9.1 0.08
np Agl06m |\ EC 0.5118 89.5 0.79
(17.67) 8.4d 1.0457 31.1 0.27
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Photo- . Principal Gammas Percentage
I\'II;l a(flge‘i reaction l;?j;?;i Decay Intensity
i . er X
(Abundance) (SEI:IZ?;;(;H 1/2 Life Mode le\rflle\%, Percent Abundance

45Cd108 np Agl06 | EC 0.8075 25.0 0.22
cont. cont. cont. 0.7171 23.3 0.20
(0.88) (17.67) 8.4d 0.4060 22.3 0.20
0.7482 22.1 0.19

0.6160 20.3 0.18

1.528 20.2 0.18

0.4295 18.0 0.16

0.2215 14.8 0.13

0.158 14.8 0.13

1.1991 13.2 0.12

0.7828 124 0.11

0.4508 11.9 0.10

1.1278 10.1 0.09

1.2228 9.8 0.09

48Cd11l p Aglll |- 0.6576 95.6 12.19
(12.75) (9.07) 253d 0.8845 72.4 9.24
0.9374 31.0 3.95

0.7636 23.5 3.00

1.3837 21.4 2.73

0.7064 194 2.47

1.505 125 1.59

0.6773 12.0 1.53

0.8180 9.3 1.18

0.6865 7.7 0.98

0.7439 6.0 0.76

1.4756 44 0.56

0.6202 3.3 0.42

0.9374 2.7 0.34

0.4465 2.7 0.34

1.565 1.4 0.18

4gCd112 np Agll0 g 0.6576 95.6 23.01
(24.07) (18.46) 253d 0.8845 724 17.41
0.9374 31.0 7.46

0.7636 23.5 5.66

1.3837 21.4 5.15

0.7064 194 4.67

1.505 12.5 3.01

0.6773 12.0 2.89

0.8180 9.3 2.24

0.6865 7.7 1.85

0.7439 6.0 1.44

1.4756 4.4 1.06
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Table 1-S (Continued)

Target Photo- Residual Principal Gammas Percentage |
Nucleus reactiop Nucleus Decay Intensity
(Abundance) (SEI;I ?alliagyn?n 1/2 Life Mode fﬁg%’ Percent Abur>1< dance

48Cd112 np Agll0 g~ 0.6202 3.3 0.79
cont. cont. cont. 0.93874 2.7 0.65
(24.07) (18.46) 253d 0.4465 2.7 0.65
1.565 14 0.34

p Aglll g~ 0.3420 8.0 1.93

(9.67) 7.48d 0.2459 1.3 0.31

0.0963 0.4 0.10

4gCd113 T Agll0 g~ 0.6576 95.6 11.72
(12.26) (16.52) 253d 0.8845 72.4 8.88
0.9374 31.0 3.80

0.7636 23.5 2.88

1.3837 21.4 2.62

0.7064 194 2.38

1.505 12.5 1.53

0.6773 12.0 1.47

0.8180 9.3 1.14

0.6865 7.7 0.94

0.7439 6.0 0.74

1.4756 44 0.54

0.6202 3.3 0.40

0.9374 2.7 0.33

0.4465 2.7 0.33

1.565 14 0.17

np Aglll g 0.3420 8.0 0.96

(16.21) 7.48d 0.2459 1.3 0.16

4Cd114 T Aglll g™ 0.3420 8.0 2.31
(28.86) (16.77) 7.48d 0.2459 1.3 0.38
0.0963 0.4 0.12

48Cd116 n Cdlibsm |g= 0.935 1.6 0.12
(7.58) (8.69) 43d 1.29 0.9 0.07
cdlis (g 0.335 95.0 7.20

53.5h 0.53 26.5 2.01

0.49 10.0 0.76

49In113 He3 Agll0 g~ 0.6576 95.6 4.09
(4.28) (16.80) 253d 0.8845 72.4 3.10
0.9374 31.0 1.33

0.7636 23.5 1.01

1.3837 214 0.92

0.7064 194 0.83
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Photo- . Principal Gammas Percentage

Target reaction Residual Decay Intensity
Nucleus . Nucleus

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

Energy) (MeV) Abundance

49In113 He3 Agll0 | g~ 1.505 12.5 0.54

cont. cont. cont. 0.6773 12.0 0.51

(4.28) (16.80) 253d 0.8180 9.3 0.40

0.6865 7.7 0.33

0.7439 6.0 0.26

1.4756 4.4 0.19

0.6202 3.3 0.14

0.9374 2.7 0.12

0.4465 2.7 0.12

1.565 1.4 0.06

2p Aglll g~ 0.3420 8.0 0.34

(15.72) 7.48d 0.2459 1.3 0.06

2n Inlll EC 0.247 100.0 4.28

(17.32) 2.82d 0.173 100.0 4.28

49In11b na Agllo |g= 0.6576 95.6 91.51

(95.72) (12.56) 253d 0.8845 72.4 69.32

0.9374 31.0 29.67

0.7636 23.5 22.49

1.3837 214 20.47

0.7064 194 18.55

1.505 12.5 11.97

0.6773 12.0 11.49

0.8180 9.3 8.90

0.6865 7.7 7.37

0.7439 6.0 5.74

1.4756 4.4 4.21

0.6202 3.3 3.16

0.9374 2.7 2.58

0.4465 2.7 2.58

1.565 14 1.34

@ Aglll |g” 0.3420 8.0 7.66

(3.77) 7.48d 0.2459 1.3 1.24

0.0963 04 0.38

50Sn112 p Inl11 EC 0.247 100.0 0.96

(0.96) (7.77) 2.82d 0.173 100.0 0.96

5oSnll4 n Snl13  |EC 0.3917 100.0 0.66
(0.66) (10.32) 115d

50Sn115 2n Snll3 EC 0.3917 100.0 0.35
(0.35) (17.86) 115d
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
I\’II; a(flgeifs reaction RNe:é?:uasl Decay Intensity
(Abundance) (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance
50Sn117 2p (catism g 0.935 1.6 0.12
(7.61) (16.88) 43d 1.29 0.9 0.07
cdils g~ 0.335 95.0 7.23
_ 53.5h 0.53 26.5 2.02
0.49 10.0 0.76
P
5oSn1l8 He3 Cdlism |g— 0.935 1.6 0.38
(24.03) (18.49) 43d 1.29 0.9 0.22
0.485 0.4 0.10
cdils (g 0.335 '95.0 22.83
L 53.5h 0.53 26.5 6.37
0.49 10.0 2.40
0.262 0.5 0.12
0.230 0.5 0.12
n Snll7m |IT 0.159 100.0 24.03
(9.33) 14.0d 0.158 100.0 24.03
50Sn1l19 a Cdllém g~ 0.935 1.6 0.14
(8.58) (4.40) 43d 1.29 0.9 0.08
cdiis (g~ 0.335 95.0 8.15
53.5h 0.53 26.5 2.27
0.49 10.0 0.86
2n Snll7m |yT 0.159 100.0 8.58
(15.81) 14.0d 0.158 100.0 8.58
50Sn120 ne Cdlism | g= 0.935 1.6 0.53
(32.85) (13.51) 43d 1.29 0.9 0.30
0.485 0.4 0.13
Ccdiis | g~ 0.335 95.0 31.21
53.8h 0.53 26.5 8.70
0.49 10.0 3.29
0.262 0.5 0.16
0.230 0.5 0.16
n Snl1l9m | T 0.065 100.0 32.85
(9.11) 245d
515b121 np Sn1l9m | 1T 0.065 100.0 57.25
(57.25) (14.89) 245d
n Sbl20 | EC 1.171 100.0 57.25
(9.25) 5.76d 100.0 57.25

‘ 0.200
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Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
( AbNu;:(lleus ) (Separation f/;cﬁlfl: Mode Energy Percent X
undance Energy) (MeV) € Abundance
51Sb121 np Sph120 EC 1.03 99.0 56.68
cont. cont, cont. cont. 0.09 99.0 56.68
(57.25) (9.25) 5.76d 1.12 1.0 0.57
515b123 n Sbl22 | EC,g” 0.564 66.3 28.34
(42.75) (8.98) 2.74d 0.686 3.3 141
1.26 0.7 0.30
1.140 0.7 0.30
5o Tel20 He3 Sn11l7m | 1T 0.159 100.0 0.09
(0.089) (13.94) 14.0d 0.158 100.0 0.09
n Tell9m | EC 1.2221 69.7 0.06
(10.28) 4.7d 0.1530 67.3 0.06
5o Tel22 na Snll7m (1T 0.159 100.0 2.46
(2.46) (10.40) 14.0d 0.158 100.0 2.46
He3 Sn1l9m |1 0.065 100.0 2.46
(15.16) 245d
np Sb120 |EC 1.171 100.0 2.46
(17.24) 5.76d 0.200 100.0 2.46
1.03 99.0 2.44
0.09 99.0 2.44
n Tel2lm |EC 0.8178 90.0 2.21
(10.06) 150d 0.2122 90.0 2.21
1.11 2.6 0.06
Tel21 |EC 0.5731 80.6 1.98
17d 0.5075 17.7 0.43
59 Tel23 a Snll9m (1T 0.065 100.0 0.87
(0.87) (1.53) 245d
T Sbl20 |EC 1171 100.0 0.87
(15.70) 5.76d 0.200 100.0 0.87
1.03 99.0 0.86
0.09 99.0 0.86
p Sbl22 g~ 0.564 66.3 0.58
(8.13) 2.74d
2n Tel2lm |EC 0.8178 90.0 0.79
(17.00) 150d 0.2122 90.0 0.79
Tel21 EC 0.5731 80.6 0.70
17d 0.5075 17.7 0.15
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
I\rII:J a;lge(irs reaction I;ﬁf:;?:ﬁ Decay Intensity
(Abundance) (S]?]Ir)l aél;agym;m 1/2 Life Mode l(*ll\r/}zlggl Percent Abuxfdance
5o Tel24 no Snl19m 1T 0.065 100.0 4.61
(4.61) (10.93) 245d

np Sbl22 g~ 0.564 66.3 3.06

(17.54) 2.74d 0.686 3.3 0.15

n Tel23m (1T 0.1590 100.0 4.61

(9.41) 117d 0.0885 100.0 4.61

5o Tel25 T Sbl22 g~ EC 0.564 66.3 4.63
(6.99) (15.66) 2.74d 0.686 3.3 0.23
p Sbl24 | g~ 0.60271 98.6 6.89

(8.74) 60.2d 1.69104 48.3 3.38

0.72278 11.1 0.78

0.64584 7.3 0.51

2.09100 5.7 0.40

0.71382 2.5 0.17

1.36821 243 0.17

0.96822 1.86 0.13

1.04512 1.85 0.13

0.70934 1.37 0.10

1.43660 1.05 0.07

1.35521 0.97 0.07

0.79076 0.74 0.05

2n Tel23m | T 0.1590 100.0 6.99

(16.01) 117d 0.0885 100.0 6.99

5o Tel26 np Sbl24 g~ 0.60271 98.6 18.45
(18.71) (17.83) 60.2d 1.69104 48.3 9.04
0.72278 111 2.08

0.64584 7.3 1.37

2.09100 5.7 1.07

0.71382 2.5 0.47

1.36821 243 0.45

0.96822 1.86 0.35

1.04512 1.85 0.35

0.70934 1.37 0.26

1.43660 1.05 0.20

1.35521 0.97 0.18

0.79076 0.74 0.14

1.48906 0.59 0.11

n Tel25m [T 0.10927 100.0 18.71

(9.09) 58d
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Photo- . Principal Gammas Percentage
l\'II; a;i?s reaction ];?::li:i Decay Intensity
(Abundance) (Separation 1/2 Life Mode Energy Percent X
Energy) (MeV) Abundance
5o Tel28 He3 Snl25 |g- 1.07 4.0 1.27
(31.79) (17.98) 9.65d 0.81 1.5 0.48
0.91 1.3 041
1.99 0.6 0.19
0.47 04 0.13
0.34 0.3 0.10
np Sbl26 |p— 0.99 —
(18.01) 12.4d 0.85 —
0.69 —
0.58 -
041 —
0.29 -
p Sb127 (g~ 0.77 40.0 12.72
(9.57) 3.80d 0.46 40.0 12.72
0.0887 30.0 9.54
0.31 10.0 3.18
n Tel27m | T 0.0887 99.2 31.54
(8.77) 109d 0.05760 0.8 0.25
59Tel30 no Snl25 (g~ 1.07 4.0 1.38
(34.48) (11.90) 9.65d 0.81 1.5 0.52
0.91 1.3 0.45
1.99 0.6 0.21
0.47 04 0.14
0.34 0.3 0.10
1.16 0.15 0.05
T Sb127 |pg~ 0.77 . 40.0 12,79
(15.59) 3.80d 0.46 40.0 13.79
0.0887 30.0 10.34
0.31 10.0 3.45
n Tel29m |IT g~ 0.1056 64.0 22.07
(8.39) 34.1d 0.697 6.0 2.07
531127 na Sb122 |8, EC 0.564 66.3 66.30
(100.0) (11.16) 2.74d 0.686 3.3 3.30
1.26 0.7 0.70
1.140 0.7 0.70
He3 Sbl24 g~ 0.60271 98.6 98.60
(16.33) 60.2d 1.69104 48.3 48.30
0.72278 11.1 11.10
0.64584 7.3 7.30
2.09100 5.7 5.70
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
1\’111‘1 arfg;:; reaction I;Iej;?;f: Decay Intensity
Ab N P y (Separation 1/2 Life Mode Energy Percent X
(Abundance) Energy) MeV) Abundance
531127 He3 Spl24 g~ 0.71382 2.5 2.50
cont. cont. cont. 1.36821 2.43 2.43
(100.0) (16.33) 60.2d 0.96822 1.86 1.86
1.04512 1.85 1.85
0.70934 1.37 1.37
1.43660 1.05 1.05
1.35521 0.97 0.97
0.79076 0.74 0.74
1.48906 0.59 0.59
np Tel25m |JT 0.10927 100.0 100.0
(15.81) 58d
n 1126 EC,B*,8~ | 0.386 34.2 34.20
(9.15) 13d 0.677 32.9 32.90
0.48 4.2 4.20
0.75 3.6 3.60
0.86 0.8 0.80
1.43 0.4 0.40
5aXel24 no Tell9m |EC 1.2221 69.7 0.07
(0.096) (10.76) 4.7d 0.1530 67.3 0.06
He3 Tel2lm |EC 0.8178 90.0 0.09
(14.07) 150d 0.2122 90.0 0.09
Tel2l |EC 0.5731 80.6 0.08
17d
54Xel26 no Tel2lm | EC 0.8178 90.0 0.08
(0.090) (11.35) 150d 0.2122 90.0 0.08
Tel2l | EC 0.5731 80.6 0.07
17d
He3 Tel23m | 1T 0.1590 100.0 0.09
(14.94) 1174 0.0885 100.0 0.09
np 1124 | EC,p* 0.603 67.0 0.06
(17.18) 4.17d
54 Xel28 na Tel23m | IT 0.1590 100.0 1.92
(1.92) (11.18) 117d 0.0885 100.0 1.92
He3 Tel25m | T 0.10927 100.0 1.92
(15.75) 58d
np 126 | Ec,p*,p~ | 0.386 34.2 0.66
(17.31) 13d 0.667 32.9 0.63




Table 1-S (Continued)
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Photo- . Principal Gammas Percentage
Target . Residual Deca Intensity
Nucleus (Sr:}?:::zir:m Nucleus Modg Energy X
{Abundance) Energy) 1/2 Life (MeV) Percent Abundance
54Xel28 np 1126 EC,B8*,p~ | 0.48 4.2 0.08
cont. cont. cont. 0.75 3.6 0.07
(1.92) (17.81) 13d
n Xel27 | EC 0.20284 73.2 1.41
(9.64) 36.4d 0.17210 24.9 0.48
0.37496 22.1 0.42
0.14522 4.7 0.09
0.05760 4.7 0.09
54Xel29 « Tel25m |17 0.10927 100.0 26.44
(26.44) (2.09) 58d
2p Tel27m | [T 0.0887 99.2 26.23
(14.98) 109d 0.5760 0.8 0.21
2n Xel27 |EC 0.20284 73.2 19.35
(16.56) 36.4d 0.17210 24.9 6.58
0.37496 22.1 5.82
0.14522 4.1 1.24
0.05760 4.7 1.24
54Xel30 no Tel25m |IT 0.10927 100.0 4.08
(4.08) (11.34) 58d
He3 Tel27m |IT 0.0887 99.2 4.05
(16.52) 109d
n Xel29m | 0.19656 100.0 4.08
(9.26) 8.0d
54 Xeldl o Tel27m | T 0.0887 99.2 21.01
(21.18) (2.54) 109d 0.05760 0.8 0.17
2p Tel29m | IT, g~ 0.1056 64.0 18.55
(15.97) 34.1d 0.697 6.0 1.27
2n Xel29m | T 0.19656 100.0 21.18
(15.86) 8.0d
54 Xel32 na Tel27m | IT 0.0887 99.2 26.67
(26.89) (11.47) 109d 0.05760 0.8 0.22
He3 Tel29m | T g~ 0.1056 64.0 17.21
(17.18) 34.1d 0.697 6.0 1.61
p 1131 g~ 0.36449 84.2 22.64
(9.12) 8.06d 0.6369 6.9 1.86
0.28431 6.1 1.64
0.08016 6.0 1.61
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Table 1-S (Continued)

. inci Percentage
I\'Il‘arlget rz:cc;;gn ?qe‘f(l;li: lf: Decay Principal Gammas Intensi?;
ucleus . %

(Abundance) (Sgi Zl;agym?n 1/2 Life Mode }(313;1337 Percent Abundance
54Xel32 p 1131 g~ 0.72291 1.63 0.44
cont. cont. cont. 0.16398 1.35 0.36
(26.89) (9.12) 8.06d 0.50294 0.33 0.09
. 0.17723 0.32 0.09
0.32575 0.28 0.08

n Xel3lm |IT 0.16398 100.0 26.89

(8.93) 11.96d

54 Xel34 no Tel29m | IT, g~ 0.1056 64.0 6.68
(10.44) (11.59) 34.1d 0.697 6.0 0.63
He3 Teldlm | g- 0.775 49.7 5.19

(17.89) 30h 0.854 27.5 2.87

0.1817 18.0 1.88

1.127 13.0 1.36

0.797 12.5 1.31

0.336 12.3 1.28

1.206 8.6 0.90

0.1021 8.3 0.87

0.241 7.5 0.78

0.200 7.2 0.75

0.831 6.7 0.70

0.786 5.9 0.62

0.0811 5.3 0.55

0.150 4.7 0.49

0.915 3.8 0.40

0.278 3.5 0.37

1.965 3.2 0.33

1.860 2.6 0.27

0.869 2.1 0.22

1.583 1.7 0.18

2p Teld32 |p~ 0.050 100.0 10.44

(17.49) 78h 0.22816 93.0 9.71

0.1163 3.0 0.31

0.11176 3.0 0.31

T 1131 g~ 0.36449 84.2 8.79

(15.63) 8.06d 0.6369 6.9 0.72

0.28431 6.1 0.64

0.08016 6.0 0.63

0.72291 1.63 0.17

0.16398 1.35 0.14
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Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
54Xeld4 n Xeld3m T 0.2328 100.0 10.44
Cont. (8.46) 2.26d
(10.44) Xel33 g~ 0.08100 99.95 10.43
5.27d 0.07955 0.9 0.09
54 Xel36 na Tel31lm 18 0.775 49.7 4.41
(8.87) (11.76) 30h 0.854 27.5 2.44
0.1817 18.0 1.60
1.127 13.0 1.15
0.797 12.5 1.11
0.336 12.3 1.09
1.206 8.6 0.76
0.1021 8.3 0.74
0.241 7.5 0.67
0.200 7.2 0.64
0.831 6.7 0.59
0.786 5.9 0.562
0.0811 5.3 0.47
0.150 4.7 0.42
0.915 3.8 0.34
0.278 3.5 0.31
1.965 3.2 0.28
1.860 2.6 0.23
0.869 2.1 0.19
1.583 1.7 0.15
« Teld32 g~ 0.050 100.0 8.87
(3.64) 78h 0.22816 93.0 8.26
0.1163 3.0 0.27
0.11176 3.0 0.27
55Cs133 2p 81 g 0.36449 84.2 84.20
(100.0) (15.30) 8.06d 0.6369 6.9 6.90
0.28431 6.1 6.10
0.08016 6.0 6.00
0.72291 1.63 1.63
0.16398 1.35 1.35
0.50294 0.33 0.33
0.17723 0.32 0.32
0.32575 0.28 0.28
np Xel3lm | 0.16398 100.0 100.0
(15.11) 11.96d
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Table 1-S (Continued)

Target Phot:.o- Residual Principal Gammas Percent_age
reaction Decay Intensity
Nucleus (Separation Nucleus Mode Ener, X
(Abundance) P 1/2 Life gy Percent
Energy) (MeV) Abundance
5503133 n Cs132 EC, 8%, 8~ 0.6678 96.90 96.90
Cont. (9.04) 6.58d 0.464 2.05 2.05
(100.0) 1.320 0.64 0.64
1.138 0.5 0.50
0.508 0.5 0.50
0.57 0.25 0.25
1.037 0.15 0.15
0.7729 0.1 0.10
0.6303 0.09 0.09
1.9850 0.06 0.06
6Ba1 30 He3 Xel27 EC 0.20284 73.2 0.07
(0.101) (13.98) 36.4d
56Ba1 32 na Xel27 EC 0.20284 73.2 0.07
(0.097) (10.60) 36.4d
He3 Xel29m | T 0.19656 100.0 0.10
(14.62) 8.0d
5gBald4 na Xel29m {17 0.19656 100.0 2.42
(2.42) (10.66) 8.0d
He3 Xeld3lm | 1T 0.16398 100.0 2.42
(15.37) 11.96d
np Csl32 EC, 8%, 8~ 0.6678 96.90 2.34
(17.02) 6.58d
n Bal33m [T 0.2757 100.0 2.42
(9.25) 38.9h
5gBaldb « Xel3im |yT 0.16398 100.0 6.59
(6.59) (1.99) 11.96d
2p Xel33m |17 0.2328 100.0 6.59
(14.83) 2.26d
Xel33 i 0.08100 99.95 6.59
5.27d 0.07955 0.9 0.06
T Csl32 EC, 8*, 8~ 0.6678 96.90 6.39
(15.74) 6.58d 0.464 2.05 0.14
2n Bal33m I 0.2757 100.0 6.59
(16.45) 38.9h
vl Bal35m |IT 0.268 100.0 6.59
(M4) 28.7h
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Photo- . Principal Gammas Percentage

l\’II; acrlgei;s reaction %e:;?;ua: Decay Intensity

(Separation . Mode Energy X .

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

5gBal3® na Xeld3lm | T 0.16398 100.0 7.81
(7.81) (11.23) 11.96d

He3 rXe133m IT 0.2328 100.0 7.81
(16.34) 2.26d

Xeld33 | g~ 0.08100 99.95 7.81

5.27d 0.07955 0.9 0.07

n Bal35m | T 0.268 100.0 7.81
(9.23) 28.7h

56Bal37 a Xel33m | T 0.2328 100.0 11.31
(11.31) (2.71) 2.26d

Xel33 g~ 0.08100 99.95 11.30

5.27d 0.07955 0.9 0.10

p Cs136 g~ 0.818 100.0 11.31

(9.00) 13d 1.05 90.7 10.26

0.3402 55.5 6.28

0.1637 19.2 2.17

0.1762 16.4 1.85

0.0667 11.8 1.34

1.25 9.3 1.05

0.273 9.0 1.02

0.1530 7.3 0.83

2n Bal35m |y 0.268 100.0 11.31
(16.18) 28.7h

5eBalds ne Xeld33m |7 0.2328 100.0 71.66
(71.66) (11.25) 2.26d

Xel33 g~ 0.08100 99.95 - 71.62

5.27d 0.07955 0.9 0.64

np Csl36 g~ 0.818 100.0 71.66

(17.54) 13d 1.05 90.7 65.00

0.3402 55.5 39.77

0.1637 19.2 13.75

0.1762 16.4 11.75

0.0667 11.8 8.46

1.25 9.3 6.66

0.273 9.0 6.45

0.1530 7.3 5.23

0.862 2.8 2.72
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
I\}Il‘f (fl%ai;s reaction l;‘;s;?:lfsl Decay Intensity
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
57Lal38 2p Cs136 | g~ 0.818 100.0 0.09
(0.089) (14.98) 13d 1.05 90.7 0.08
T Bal35m | T 0.268 100.0 0.09
(13.68) 28.7h
57Lald?d He3 Cs136 0.818 100.0 99.91
(99.91) (16.05) 13d 1.05 90.7 90.62
0.3402 55.5 55.46
0.1637 19.2 19.18
0.1762 16.4 16.39
0.0667 11.8 11.79
1.25 9.3 9.29
0.273 9.0 8.99
0.1530 7.3 7.29
0.862 2.8 2.80
53Cel36 na Bal3l | EC 0.12373 46.0 0.06
(0.139) (10.16) 11.7d 0.4963 45.0 0.06
He3 Bal3s3 IT 0.2757 100.0 0.14
(13.81) 38.9h
58Cel38 He3 Bal35m | 1T 0.268 100.0 0.25
(0.250) (14.67) 28.7h
n Celd3Tm | IT 0.255 99.4 0.25
(9.47) 34.4h
55Cel40 na Bal35m |]T 0.268 100.0 88.48
(88.48) (10.64) 28.7h
n Cel39 EC 0.16584 100.0 88.48
(9.04) 1387.5d
5gCel42 2p Bal40 g~ to Lal40| 1.5966 95.6 10.58
(11.07) (15.90) 12.8d 40.3h 0.48703 45.0 4.98
0.53738 24.0 2.66
0.81583 23.1 2.56
0.32877 22.0 2.44
0.92523 6.9 0.76
0.1629 6.9 0.76
0.86784 5.5 0.61
0.30482 4.8 0.53
0.75194 4.4 0.49
2.5220 3.3 0.37
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Photo- . Principal Gammas Percentage
;:f glii:s reaction }?\Iis:li;luasl Decay Intensity
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
5gCel42 2p Bal40 B~ to Lal40| 0.43255 3.3 0.37
cont. cont. cont. 40.3h 0.42369 3.2 0.35
(11.07) (15.90) 12.8d 0.9196 2.5 0.28
0.43755 2.1 0.23
np Lal40  |g~ 1.5966 95.6 10.58
(15.63) 40.27h 0.48703 45.0 4.98
0.81583 23.1 2.56
0.32877 22.0 2.44
0.92523 6.9 0.76
0.86784 5.5 0.61
0.75194 4.4 0.49
2.5220 3.3 0.37
0.43255 3.3 0.37
n Celdl |g~ 0.14545 70.6 7.82
(7.21) 32.53d
5gPri4l np Cel32 EC 0.16584 100.0 100.00
(100.0) (14.27) 137.5d
goNd142 np Cel37m [T 0.255 99.4 26.95
(27.11) (10.19) 34.4h 0.168 0.4 0.11
0.825 0.3 0.08
He3 Cel3® |EC 0.16584 100.0 27.11
(13.78) 137.5d
goNd143 o Cel39 EC 0.16584 100.0 12.17
(12.17) (-0.59) 137.5d
2p Celdl |4 0.14545 70.6 8.59
(13.13) 32.53d
goNd144 no Cel39 |EC 0.16584 100.0 23.85
(23.85) (7.14) 1387.5d
He3 Cel4l g~ 0.14545 70.6 16.84
(13.23) 32.53d
goNd148 « Cel4l 1g” 0.14545 70.6 5.86
(8.30) (-1.60) 32.53d
2p Cel43 g~ 0.05737 87.0 7.22
(14.38) 33.0h 0.2933 41.0 3.40
0.725 6.7 0.56
0.668 6.1 0.51
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Table 1-S (Continued)

Target | ooy | Restdud || R G
(Aglilrfiiilisce) (Separation ]I.\I/gcﬁl;z Mode Energy Percent X
Energy) (MeV) Abundance
goNd145 2p Cel4d |B- 0.3507 3.6 0.30
cont. cont. . cont. 0.232 2.7 0.22
(8.30) (14.38) 33.0h 0.493 2.4 0.20
0.88 1.3 0.11
0.591 1.3 0.11
1.10 0.7 0.06
goNd146 no Cel4l g 0.14545 70.6 12.15
(17.22) (5.96) 32.53d
He3 Cel43 8- 0.05737 87.0 14.98
(14.23) 33.0h 0.2933 41.0 7.06
0.725 6.7 1.17
0.668 6.1 1.05
0.3507 3.6 0.62
0.232 2.7 0.46
0.493 2.4 0.41
0.88 1.3 0.22
0.591 1.3 0.22
1.10 0.7 0.12
2p Celd4 g 0.13353 17.0 2.93
(15.05) 284.4d 0.08012 5.4 0.93
0.69648 1.51 0.26
0.05341 1.2 0.21
0.05903 1.17 0.20
2.18572 0.74 0.13
60Nd148 no Cel43 g~ 0.05737 87.0 4.99
(5.73) (6.27) 33.0h 0.2933 41.0 2.35
0.725 6.7 0.38
0.668 6.1 0.35
0.3507 3.6 0.21
0.232 2.7 0.15
0.493 2.4 0.14
0.88 1.3 0.07
0.591 1.3 0.07
a Celdd |- 0.13353 17.0 0.97
(-0.57) 284.4d 0.08012 5.4 0.31
0.69648 1.51 0.09
0.05341 1.2 0.07
0.05903 1.17 0.07
n Nal47 g 0.09106 83.6 4.79
(7.33) 11.06d 0.5310 141 0.80
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Target Phot:,o- Residual Principal Gammas Percent_age
Nucleus reactlop Nucleus Decay Intensity
(Abundance) | (SePaTation |4 o'y4p. | Mode Energy | percent X
Energy) (MeV) Abundance
goNar4é n Nd147 | g- 0.3194 2.5 0.14
cont. cont. cont. 0.4398 2.2 0.13
(5.73) (7.83) 11.06d 0.2754 1.8 0.10
0.400 1.4 0.08
0.688 1.0 0.06
gaSml4d p Pml43 | EC 0.742 47.0 1.45
(3.09) (6.36) 265d
65Sm147 T Pml44 | EC 0.695 100.0 14.97
(14.97) (12.75) 363d 0.615 100.0 14.97
0.474 46.0 6.88
2n Sml45 | EC 0.061 92.0 13.77
(14.78) 340d
g2Sm149 2p Nd147 | g~ 0.09106 83.6 11.56
(13.83) (13.55) 11.06d 0.5310 14.1 1.95
0.3194 2.5 0.35
0.4398 2.2 0.30
0.2754 1.8 0.25
0.400 1.4 0.19
0.688 1.0 0.14
0.1966 0.7 0.10
0.12047 0.7 0.10
0.415 0.6 0.08
0.31 0.6 0.08
0.599 0.5 0.07
p Pml48m | g= IT 0.551 93.0 12.86
(7.51) 42d 0.630 88.5 12.24
0.727 36.8 5.09
1.015 22.5 3.11
0.916 15.8 2.18
0.289 14.5 2.01
0.413 13.4 1.85
J 0.602 9.0 1.24
\ 0.1372 7.0 0.97
0.0615 7.0 0.97
0.502 5.1 0.70
0.611 4.5 0.62
0.433 4.5 0.62
0.099 4.0 0.55
0.312 2.8 0.39
0.189 1.1 0.15
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
{Abundance) (SEI; Zl;agyn;m 1/2 Life Mode (l\r/llzr\%l Percent Abundance
62Sm149 p Pml48 g~ 0.551 25.6 3.54
cont. cont. 5.4d 1.465 24 .4 3.37
(13.83) (7.51) 0.914 15.6 2.16
62Sm150 He3 Nal47 |g- 0.09106 83.6 6.22
(7.44) (13.81) 11.06d 0.5310 14.1 1.05
0.3194 2.5 0.19
0.4398 2.2 0.16
0.2754 1.8 0.13
0.400 1.4 0.10
0.688 1.0 0.07
0.1966 0.7 0.05
0.12047 0.7 0.05
np (Pm148m |g- IT 0.551 93.0 6.92
(15.50) 42d 0.630 88.5 6.58
0.727 36.8 2.74
1.015 22.5 1.67
0.916 15.8 1.18
0.289 14.5 1.08
0.413 134 1.00
0.602 9.0 0.67
0.1372 7.0 0.52
{ 0.0615 7.0 0.52
0.502 5.1 0.38
0.611 4.5 0.33
0.433 4.5 0.33
0.099 4.0 0.30
0.312 2.8 0.21
0.189 1.1 0.08
Pml148 (g~ 0.551 25.6 1.90
 5.4d 1.465 24.4 1.82
0.914 15.6 1.16
p Pml49 |pg~ 0.2857 3.0 0.22
(8.27) 53.1h
62Sm152 no Nd147 |- 0.09106 83.8 22.39
(26.72) (7.07) 11.06d 0.5310 14.1 3.77
0.3194 2.5 0.67
0.4398 2.2 0.59
0.2754 1.8 0.48
0.400 1.4 0.37
0.688 1.0 0.27
0.1966 0.7 0.19
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. inci Percentage
Target rz:;;gn Residual Decay Principal Gammas Intensiatfr
Nucleus (Separation Nucle.us Mode Energy P ¢ X
(Abundance) Energy) 1/2 Life (MeV) ercen Abundance
628m152 na Nd147 B8~ 0.12047 0.7 0.19
cont. cont. cont. 0.415 0.6 0.16
(26.72) (7.07) 11.06d 0.31 0.6 0.16
0.599 0.5 0.13
T Pm149 g~ 0.2857 3.0 0.80
(13.62) 53.1h
goSm1d4 n Sm153 g~ 0.10318 77.6 17.62
(22.71) (7.90) 46.8h 0.06968 29.6 6.72
0.07543 1.1 0.25
0.09743 1.0 0.23
0.08948 1.0 0.23
0.08337 1.0 0.23
0.17285 0.35 0.08
g3Eulbl He3 (Pm148m |g= IT 0.551 93.0 44.47
(47.82) (12.68) 424 0.630 88.5 42.32
0.727 36.8 17.60
1.015 22.5 10.76
0.916 15.8 7.56
0.289 14.5 6.94
0.413 134 6.41
0.602 9.0 4.30
0.1372 7.0 3.35
0.0615 7.0 3.35
0.502 5.1 2.44
0.611 4.5 2.15
0.433 4.5 2.15
0.099 4.0 1.91
0.312 2.8 1.34
0.189 1.1 0.53
Pml48 g 0.551 25.6 12.25
L 5.4d 1.465 24.4 11.67
0914 15.6 7.46
2p Pml4® | g~ 0.2857 3.0 . 1.43
(13.17) 53.1h 0.85 0.18 0.09
0.58 0.15 0.07
2n Eul49 | EC 0.2772 —
(14.42) 93d 0.3277 —
0.2547 —
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
Target reaction Residual Decay ’ Intensity
Nucleus (Separation Nucle.us Mode Energy X

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

s3Eul53 na (Pm148m | g~ IT 0.551 93.0 48.53

(52.18) (6.94) 42d 0.630 88.5 46.18

0.727 36.8 19.20

1.015 22.5 11.74

0.916 15.8 8.24

0.289 14.5 7.56

0.413 13.4 6.99

0.602 9.0 4.70

0.1372 7.0 3.65

y, 0.0615 7.0 3.65

0.502 5.1 2.66

0.611 4.5 2.35

0.433 4.5 2.35

0.099 4.0 2.09

0.312 2.8 1.46

0.189 1.1 0.57

Pml48 |g~ 0.551 25.6 13.85

L 5.4d 1.465 24.4 12.73

0.914 15.6 8.14

o Pml49 |pg- 0.2857 3.0 1.57

(-0.29) 53.1h 0.85 0.18 0.09

0.58 0.15 0.08
64Gd152 T Eul49 | EC 0.2772 —
(0.20) (13.27) 93d 0.32717 —
0.2547 —

64Gd1%4 n Gdl53 | EC 0.10318 54.0 1.16

(2.15) (8.61) 242d 0.09743 36.5 0.78

0.06968 13.0 0.28

64Gd155 2p Sml53 | g~ 0.10318 77.6 11.43

(14.73) (14.06) 46.8h 0.06968 29.6 4.36

0.07543 1.1 0.16

0.09743 1.0 0.15

0.08948 1.0 0.15

0.08337 1.0 0.15

0.17285 0.35 0.05

2n Gd153 | EC 0.10318 54.0 7.96

(15.06) 2424 0.09743 36.5 5.38

0.06968 13.0 1.92
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Photo- . Principal Gammas Percentage

1\}1; a;geeuts reactiop 111\]&::11:1?31 Decay - Inte;sity
(Abundance) (ngxael;ag?;m 1/2 Life Mode (I\r/}g%’ Percent Abundance
64Gd155 2n Gd153 |EC 0.07543 0.5 0.07
cont. cont. cont. 0.08948 0.4 0.06

(14.73) (15.06) 242d

64Gd156 He3 Sm153 | g~ 0.10318 77.6 15.88
(20.47) (14.86) 46.8h 0.06968 29.6 6.06
0.07543 1.1 0.23

0.09743 1.0 0.20

0.08948 1.0 0.20

0.08337 1.0 0.20

0.17285 0.35 0.07

64Gd157 « Sm153 | g~ 0.10318 77.6 12.17
(15.68) (0.63) 46.8h 0.06968 29.6 4.64
0.07543 1.1 0.17

0.09743 1.0 0.16

0.08948 1.0 0.16

0.08337 1.0 0.16

0.17285 0.35 0.05

p Eulb56 ' 0.08897 36.2 2.31

(8.01) 15.2d 0.8117 10.3 1.62

1.2306 8.5 1.33

0.7234 8.3 1.30

1.0650 7.3 1.15

1.2423 7.0 1.10

0.6463 6.9 1.08

1.1540 6.7 1.05

1.1534 6.5 1.02

2.0263 4.9 0.77

1.9656 4.0 0.63

1.0494 4.0 0.63

0.9696 4.0 0.63

2.0975 3.9 0.61

2.1866 3.5 0.55

1.9374 3.1 0.49

1.1682 3.0 0.47

1.0791 3.0 0.47

2.1807 2.2 0.35

1.3663 2.0 0.31

1.2773 1.9 0.30

1.8767 1.6 0.25

0.8671 1.6 0.25

0.5995 1.6 0.25
J




42

Table 1-S (Continued)

Photo- . Principal Gammas Percentage

lilrua;iics reaction };ej::li:j: Decay Intensity

(Separation 1/92 Life Mode Energy Percent X

(Abundance) Energy) / (MeV) Abundance

64Gd158 na Sml53 | g~ 0.10318 77.6 19.30

(24.87) (8.56) 46.8h 0.06968 29.6 7.36

0.07543 1.1 0.27

0.09743 1.0 0.25

0.08948 1.0 0.25

0.08337 1.0 0.25

0.17285 0.35 0.09

np Eulb6 g~ 0.08897 36.2 9.00

(15.94) 15.2d 0.8117 10.3 2.56

1.2306 8.5 2.11

0.7234 8.3 2.06

1.0650 7.3 1.82

1.2423 7.0 1.74

0.6463 6.9 1.72

1.1540 6.7 1.67

1.1534 6.5 1.62

2.0263 4.9 1.22

1.9656 4.0 0.99

1.0494 4.0 0.99

0.9606 4.0 0.99

2.0975 3.9 0.97

2.1866 3.5 0.87

1.9374 3.1 0.77

1.1682 3.0 0.75

1.0791 3.0 0.75

2.1807 2.2 0.55

1.3663 2.0 0.50

1.2773 1.9 0.47

1.8767 1.6 0.40

0.8671 1.6 0.40

0.5995 1.6 0.40

65Tb159 He3 Eulb56 g 0.08897 36.2 36.20

(100.0) (14.42) 15.2d 0.8117 10.3 10.30

1.2306 8.5 8.50

0.7234 8.3 8.30

1.0650 7.3 7.30

1.2423 7.0 7.00

0.6463 6.9 6.90

1.1540 6.7 6.70

1.1534 6.5 6.50

2.0263 4.9 4.90

1.9656 4.0 4.00

1.0494 4.0 4.00
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Photo- . Principal Gammas Percentage
I\;I; asiﬂ;s reactiqn ie;;?;fsl ]li)/lecay . Inte;sity
(Abundance) (SEI:] Zi‘agym?n 1/2 Life ode (I\r/}(zlggr Percent Abundance

65 Tb189 He3 Eul56 g~ 0.9606 4.0 4.00

cont. cont. cont. 2.0975 3.9 3.90

(100.0) (14.42) 15.2d 2.1866 3.5 3.50

1.9374 3.1 3.10

1.1682 3.0 3.00

1.0791 3.0 3.00

2.1807 2.2 2.20

1.3663 2.0 2.00

1.2773 1.9 1.90

1.8767 1.6 1.60

0.8671 1.6 1.60

0.5995 1.6 1.60

geDy158 np Tb156 | EC 0.08897 100.0 0.09
(0.090) (15.64) 5.1d

66Dy160 n Dyl59 | EC 0.0580 26.0 0.60
(2.29) (8.59) 144d

eeDy161 p Tb160 | g~ 0.08679 75.4 14.24

(18.88) (7.48) 72.4d 0.8793 33.2 6.25

0.2985 26.8 5.06

0.9961 23.5 4.44

1.1781 13.2 2.49

0.9625 9.2 1.74

1.2720 7.5 1.42

0.19702 6.5 1.23

0.21564 4.0 0.76

1.200 3.0 0.57

1.312 2.8 0.53

0.7653 2.7 0.51

1.115 2.2 0.42

0.3924 1.5 0.28

1.003 1.0 0.19

0.3096 0.9 0.17

0.6822 0.6 0.11

2n Dyl59 | EC 0.0580 26.0 4.81
(15.04) 144d

geDy162 np Tb160 | g~ 0.08679 75.4 19.25

(25.53) (15.68) 72.4d 0.8793 33.2 8.48

0.2985 26.8 6.84

0.9961 23.5 6.00

1.1781 13.2 3.37

3HA

$¥Y1
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage

1\;[3 ;‘lgeetfs reaction I;Ies:lieuuasl Decay Intensity
i X

(Abundance) (SEI; a:;agytu))n 1/2 Life Mode }(Ell\r}lzlggr Percent Abundance
6eDy162 np Tb160 | g— 0.9625 9.2 2.35
cont. cont. cont. 1.2720 7.5 1.91
(25.53) (15.68) 72.4d 0.19702 6.5 1.66
0.21564 4.0 1.02

1.200 3.0 0.77

1.312 2.8 0.71

0.7653 2.7 0.69

1.115 2.2 0.56

0.3924 1.5 0.38

1.003 1.0 0.26

0.3096 0.9 0.23

0.6822 0.6 0.15

p Tbl61l (g~ 0.07457 32.5 8.30

(8.01) 7.0d 0.05720 21.6 5.52

0.08793 2.6 0.66

0.10610 1.3 0.33

0.13175 0.5 - 0.13

ggDy163 T Tb160 | g~ 0.08679 75.4 18.83
(24.97) (13.45) 72.4d 0.8793 33.2 8.27
0.2985 26.8 6.70

0.9961 23.5 5.87

1.1781 13.2 3.30

0.9625 9.2 2.30

1.2720 7.5 1.87

0.19702 6.5 1.62

0.21564 4.0 1.00

1.200 3.0 0.75

1.312 2.8 0.70

0.7653 2.7 0.67

1.115 2.2 0.55

0.3924 1.5 0.37

1.003 1.0 0.25

0.3096 0.9 0.22

0.6822 0.6 0.15

np Tb161l | g~ 0.07457 32.5 8.12

(14.26) 7.0d 0.05720 21.6 5.40

0.08793 2.6 0.65

0.10610 1.3 0.32

0.13175 0.5 0.12

ggDyl164 T Tbl61l | g~ 0.07457 32.5 9.16
(28.18) (13.43) 7.0d 0.05720 21.6 6.09




Table 1-S (Continued)

45

Percentage

Photo- . Principal Gammas
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
geDyl164 T Tb161 |~ 0.08793 2.6 0.73
cont. cont. cont. 0.10610 1.3 0.37
(28.18) (13.43) 7.0d 0.13175 0.5 0.14
g7Ho165 no Th160 g~ 0.08679 75.4 75.40
(100.0) (7.45) 72.4d 0.8793 33.2 33.20
0.2985 26.8 26.80
0.9961 23.5 23.50
1.1781 18.2 13.20
0.9625 9.2 9.20.
1.2720 7.5 7.50
0.19702 6.5 6.50
0.21564 4.0 4.00
1.200 3.0 3.00
1.812 2.8 2.80
0.7653 2.7 2.70
1.115 2.2 2.20
0.3924 1.5 1.50
1.003 1.0 1.00
0.3096 0.9 0.90
0.6822 0.6 0.60
« Tb161 g~ 0.07457 32.5 32.50
(-0.23) 7.0d 0.05720 21.6 21.60
0.08793 2.6 2.60
0.10610 1.3 1.30
0.13175 0.5 0.50
ggEr162 2n Erl60 \EC 0.0601 100.0 0.14
(0.136) (*) 29h
ggErl64 na Dyl59 |EC 0.0580 26.0 0.41
(1.56) (7.18) 1444
ggErl87 p Hol66  |g— 0.08056 48.0 11.01
(22.94) (7.50) 26.8h 1.3798 0.9 0.21
ggEr168 2p Dyl66  |g~ 0.08245 94.0 25.45
(27.07) (14.97) 81.5h
np Hol66 g~ 0.08056 48.0 12.99
(15.27) 26.8h 1.8798 0.9 0.24
ggErl70 « Dyl66 g~ 0.08245 94.0 13.99
(14.88) (-0.14) 81.5h
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Table 1-S (Continued)

I\'Ir arlget rz:;ti'g;l l;esiilual Decay Principal Gammas I)I?tc:;lstiatffe
(Abl?rdeLrllsce) (Separation l/L.‘IZCI?i?: Mode Energy Percent X
Energy) (MeV) Abundance
69 Tm169 He3 Hol66  |g- 0.08056 48.0 48.00
(100.0) (13.11) 26.8h 1.3798 0.9 0.90
2n Tm167 EC 0.20780 98.0 98.00
(15.01) 9.3d 0.0571 25.0 25.00
0.5315 2.0 2.00
n Tm168 EC 0.831 —
(8.05) 93.1d 0.1984 —
0.743 -
0.44717 -
0.6462 —
0.0798 —
70Yb168 T Tml65 |EC,p* 0.0545 ~
(0.135) (13.44) 30h 0.2972 -
0.1136 -
p Tm167 EC 0.20780 98.0 0.13
(6.24) 9.3d
2n Yb166 EC 0.0820 100.0 0.14
(15.85) 57.5h
70Yb170 T Tml67 | EC 0.20780 98.0 2.97
(3.03) (13.10) 9.3d 0.0571 25.0 0.76
np Tml68 |EC 0.831 -
(14.62) 93.1d 0.1984 —
0.743 —
0.4477 —
0.6462 —
0.0798 —
n Yb169 EC 0.06312 93.1 2.82
(8.55) 31d 0.10977 63.2 1.91
0.19797 51.5 1.56
0.17718 30.1 0.91
0.30768 15.5 0.47
0.13051 15.0 0.45
0.09362 12.0 0.36
0.11817 6.3 0.19
0.26104 2.9 0.09
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Photo- s ~ Principal Gammas Percentage
lllrfgfgeexfs reactiqn I;es::?:lf: Decay . Inte)r(xsity
(Abundance) (Sgi 2§g?n 1/2 Life Mode (l\r/}zrgﬁ)l Percent Abundance
70Ybl71 T Tml68 | EC 0.831 -

(14.31) (12.90) 93.1d 0.1984 —
0.743 —
0.4477 -
0.6462 —
0.0798 -

p Tm170 |g~ 0.08426 23.0 3.29

(6.95) 129d

2n Ybl69 | EC 0.06312 93.1 13.32

(15.31) 31d 0.10977 63.2 9.04

0.19797 51.5 7.37

0.17718 30.1 4.31

0.30768 15.5 2.22

0.13051 15.0 2.15

0.09362 12.0 1.72

0.11817 6.3 0.90

0.26104 2.9 0.41

70Yb172 np Tml70 {g~ 0.08426 23.0 5.02
(21.82) (15.08) 129d

70Yb173 T Tm170 |g~ 0.08426 23.0 3.71
(16.13) (13.08) 129d

p Tml72 |8~ 0.07874 65.0 10.48

(7.58) 63.6h 1.468 7.0 1.13

1.389 7.0 1.13

1.095 6.5 1.05

1.61 5.0 0.81

1.53 5.0 0.81

70Yb174 2p Erl72 (g~ 0.407 69.0 21.97

(31.84) (15.13) 49h 0.610 40.4 12.86

0.0679 27.9 8.88

0.0599 22.9 7.29

0.128 18.5 5.89

0.475 7.0 2.23

0.539 2.6 0.83

0.061 1.1 0.35

0.203 0.8 0.25

0.164 0.8 0.25

0.346 0.7 0.22

0.446 0.4 0.13

0.384 0.4 0.13
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage

I\’II:? gi%s reaction f;ﬁfﬁ:ﬁ Decay Intensity
(Abundance) (Sgﬁiig;m 1/2 Life Mode I(E:I\r/}ilg})’ Percent Abu:dance
70Yb174 np Tml72 g~ 0.07874 65.0 20.70
cont. (15.02) 63.6h 1.468 7.0 2.23
(31.84) 1.389 7.0 2.23
1.095 6.5 2.07

1.61 5.0 1.59

1.53 5.0 1.59

70Yb176 « Erl72 g~ 0.407 69.0 8.78
(12.73) (-0.69) 49h 0.610 40.4 5.14
0.0679 217.9 3.55

0.0599 22.9 2.92

0.128 18.5 2.36

0.475 7.0 0.89

0.539 2.6 0.33

0.061 1.1 0.14

0.203 0.8 0.10

0.164 0.8 0.10

0.346 0.7 0.09

0.446 0.4 0.05

0.384 0.4 0.05

n Ybl75 g~ 0.3963 6.5 0.83

(6.64) 4.19d 0.11381 6.3 0.80

0.2826 4.1 0.52

0.14483 0.4 0.05

71Lul75 n (Lul74m | EC 0.273 100.0 97.41
(97.41) (7.80) 156d 0.176 100.0 97.41
0.0765 100.0 97.41

0.994 98.0 95.46

< 0.63 2.0 1.95

0.365 2.0 1.95

Lul7¢ |EC 0.0765 62.0 60.39

\. 300d 1.243 9.0 8.76

71Lul76 P Ybl75 g 0.3963 6.5 0.17
(2.59) (5.88) 4.19d 0.113881 6.3 0.16
0.2826 4.1 0.10

7oHf174 na Ybl69 | EC 0.06312 93.1 0.16
(0.17) (6.00) 31d 0.10977 63.2 0.11
0.19797 51.5 0.09

0.17718 30.1 0.05
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. inci P t
Target rz:(;t';gn Residual Decay Principal Gammas I?tceerrxlsiatf/e
Agucileus (Separation lN ;CE}JS Mode Energy Percent X
(Abundance) Energy) / € (MeV) Abundance
7o Hf174 T Lul7l  |EC 0.07589 81.5 0.14
cont. (12.88) 8.2d 0.741 52.7 0.09
(0.17) np Lul’2  |EC 0.07874 | 100.0 0.17
(14.33) 6.70d
7o HFL76 np Lul74m | EC 0.273 100.0 5.20
(5.20) (14.23) 156d 0.176 100.0 5.20
0.0765 100.0 5.20
0.994 98.0 5.10
< 0.63 2.0 0.10
0.365 2.0 0.10
Lul74 EC 0.0765 62.0 3.22
L 300d 1.243 9.0 0.47
n Hf175 EC 0.3434 95.3 4.96
(8.11) 70d 0.08936 9.9 0.51
0.4330 4.1 0.21
7o HFLTT T (Lul74m | gC 0.273 100.0 18.50
(18.5) (12.11) 156d 0.176 100.0 18.50
0.0765 100.0 18.50
0.994 98.0 18.13
< 0.63 2.0 0.37
0.365 2.0 0.37
Lul74 0.0765 62.0 11.47
_ 300d 1.243 9.0 1.67
2n Hf175 EC 0.3434 95.3 17.63
(14.47) 70d 0.08936 9.9 1.83
0.4330 4.1 0.76
0.2996 0.6 0.11
7o HE178 He3 Ybl75 g™ 0.3963 6.5 1.76
(27.14) (12.38) 4.19d 0.11381 6.3 1.71
0.2826 4.1 1.11
0.14483 0.4 0.11
0.2514 0.3 0.08
0.13765 0.2 0.05
p Lul?7?7 (g 0.11297 13.6 3.69
(7.33) 6.71d 0.2083 6.6 1.79
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Table 1-S (Continued)

Target Pho(:,o- Residual Principal Gammas Percent.age
reaction Decay Intensity
Nucleus (Separation Nucleus Mode Energy - X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
7oHE179 « Ybl75 g~ 0.3963 6.5 0.89
(13.75) (-2.13) 4.19d 0.11381 6.3 0.87
0.2826 4.1 0.56
0.14483 0.4 0.06
np Lul77 |~ 0.11297 13.6 1.87
(13.40) 6.71d 0.2083 6.6 0.91
7oHf180 na Ybl75  |g~ 0.3963 6.5 2.29
(85.24) (5.21) 4.19d 0.11381 6.3 2.22
0.2826 4.1 1.44
0.14483 0.4 0.14
0.2514 0.3 0.11
0.13765 0.2 0.07
T Lul77 g~ 0.11297 13.6 4.79
(12.25) 6.71d 0.2083 6.6 2.33
4Tal81 « Lul77 1~ 0.11297 13.6 13.59
(99.99) (-1.38) 6.71d 0.2083 6.6 6.59
74W180 na Hf75 | EC 0.3434 95.3 0.13
(0.14) (5.47) 70d
4W183 2p Hf181 g 0.13302 95.0 13.68
(14.40) (13.44) 42.4d 0.4820 80.8 11.64
0.3459 18.3 1.93
0.13625 13.3 1.93
0.619 3.0 0.43
0.13686 2.0 0.29
0.476 1.9 0.27
p Tal82 g~ 0.10010 57.1 8.22
(7.14) 115d 0.06775 36.3 5.22
1.122 25.0 3.60
1.222 20.5 2.95
1.231 14.4 2.07
1.189 13,5 1.94
0.22210 13.1 1.89
0.15243 8.3 1.20
0.26407 6.1 0.88
0.17939 5.2 0.75
0.1264 4.6 0.66
0.06572 4.6 0.66
0.08468 3.1 0.45
1.002 2.3 0.33
0.15639 14 0.20
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tage, | P | neitul |, | PO Gamnar | Pecentge
(Agtl:rilzlrlxsce) (Separation y/;cﬁlfl: Mode Energy Percent X
Energy) (MeV) Abundance
74 W184 He3 Hf181  |g~ 0.13302 95.0 29.11
(30.64) (13.14) 42.4d 0.4820 80.8 24.76
0.3459 13.3 4.08
0.13625 13.3 4.08
0.619 3.0 0.92
0.13686 2.0 0.61
0.476 1.9 0.58
np Tal82 |g~ 0.10010 57.1 17.50
(14.56) 115d 0.06775 36.3 11.12
1.122 25.0 7.66
1.222 20.5 6.28
1.231 14.4 441
1.189 13.5 4.14
0.22210 131 4.01
0.15243 8.3 2.54
0.26407 6.1 1.87
0.17939 5.2 1.59
0.1264 4.6 1.41
0.06572 4.6 1.41
0.08468 3.1 0.95
1.002 2.3 0.70
1.15639 14 0.43
p Ta183 g~ 0.24606 37.8 11.58
(7.70) 5.0d 0.09908 37.5 11.49
0.10793 33.8 10.36
0.05259 29.4 9.01
0.35399 15.9 4.87
0.24426 12.6 3.86
0.16134 12.6 3.86
0.16232 11.2 3.43
0.29172 9.5 291
0.16053 9.0 2.76
0.2103 6.7 2.05
0.31300 54 1.65
-74W186 no Hf181 g~ 0.13302 95.0 26.99
(28.41) (5.53) 42.4d 0.4820 80.8 22.95
0.3459 13.3 3.78
0.13625 13.3 3.78
0.619 3.0 0.85
0.13686 2.0 0.56
0.476 19 0.54
He3 Hfl83 g .95 —
(14.37) 91d .093 — ]
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage

Nudews | Jection | NEATL | Decay | — Intensity
(Abundance) ( Eﬁiﬁag;?n 1/2 Life oc (I\r/llzr\gg’ Percent Abundance
74 W186 T Tal83 i 0.24606 37.8 10.74
Cont. (12.18) 5.0d 0.09908 37.5 10.65
(28.41) 0.10793 33.8 9.60
0.05259 294 8.36

0.35399 15.9 4.52

0.24426 12.6 3.78

0.16134 12.6 3.78

0.16232 11.2 3.18

0.29172 9.5 2.70

0.16053 9.0 2.56

0.2103 6.2 1.76

0.31300 5.4 1.53

75Re185 He3 Tal82 |g~ 0.10010 57.1 21.17
(37.07) (12.24) 115d 0.06775 36.3 13.45
1.122 25.0 9.26

1.222 20.5 7.60

1.231 144 5.34

1.189 135 5.00

0.22210 131 4.86

0.15243 8.3 3.11

0.26407 6.1 2.26

0.17939 5.2 1.93

0.1264 4.6 1.71

0.06572 4.6 1.71

0.08468 3.1 1.15

1.002 2.3 0.85

0.15639 1.4 0.52

2p Tal83 i 0.24606 37.8 14.01

(13.10) 5.0d 0.09908 37.5 13.90

0.10793 33.8 12.53

0.05259 29.4 10.90

0.35399 15.9 5.89

0.24426 12.6 4.67

0.16134 12.6 4.67

0.16232 11.2 4.15

0.29172 9.5 3.562

0.16053 9.0 3.34

0.2103 6.2 2.30

0.31300 5.4 2.00
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Photo- . Principal Gammas Percentage

Juwe | cion | B | pacay |
. ner;

(Abundance) (Sgi?;ags;m 1/2 Life ode (Me\%, Percent Abundance

75Rel85 2n Rel83 |EC 0.16053 44.7 16.57

Cont. (14.47) 70d 0.09908 15.4 5.71

(37.07) 0.05259 12.1 4.49

0.29172 10.8 4.00

0.20881 5.6 2.08

0.10973 5.6 2.08

0.10793 4.4 1.63

0.08471 3.7 1.37

0.24606 1.8 0.67

0.16053 1.2 0.44

0.08292 1.2 0.44

0.24524 1.1 0.41

n Rel84m |IT, EC 0.1047 70.0 25.95

(7.81) 169d 0.0834 70.0 25.95

0.1112 41.8 15.50

0.904 28.2 10.45

< 0.793 26.5 9.82

0.896 12.6 4.67

Rel84 |EC 0.1112 59.7 22.13

_ 38d 0.904 40.3 14.94

0.793 37.9 14.05

0.896 17.8 6.60

0.643 2.2 0.81

0.540 0.8 0.30

0.770 0.6 0.22

1.024 0.4 0.15

75Re187 na Tal82 |g~ 0.10010 57.1 35.93

(62.93) (5.22) 115d 0.06775 36.3 22.84

1.122 25.0 15.73

1.222 20.5 12.90

1.231 14.4 9.06

1.189 135 8.50

0.22210 13.1 8.24

0.15243 8.3 5.22

0.26407 6.1 3.84

0.17939 5.2 3.27

0.1264 4.6 2.89

0.06572 4.6 2.89

0.08468 3.1 1.95

1.002 2.3 1.45

0.15639 1.4 0.88
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Table 1-S (Continued)

. inci P ntage
Target rz:;tign Residual Decay Principal Gammas I?f:nsiatfr
(Agrtigfce) (Separation ?/gdifil;z Mode Energy Percent X
Energy) (MeV) Abundance
75Rel87 « Tal83 |- 0.24606 37.8 23.79
Cont. (-1.64) 5.0d 0.09908 37.5 23.61
(62.93) 0.10793 33.8 21.27
0.05259 29.4 18.50
0.35399 15.9 10.01
0.24426 12.6 7.93
0.16134 12.6 7.93
0.16232 11.2 7.05
0.29172 9.5 5.98
0.16053 9.0 5.66
0.2103 6.2 3.90
0.31300 5.4 3.40
n Rel86  |g~ 0.13716 23.0 14.47
(7.81) 91h
7g0s186 T Rel83 |EC 0.16053 44.7 0.71
(1.59) (12.52) 70d 0.09908 15.4 0.24
0.05259 12.1 0.19
0.29172 10.8 0.17
0.20881 5.6 0.09
0.10973 5.6 0.09
0.10793 4.4 0.07
0.08471 3.7 0.06
np (Rel84m IT, EC 0.1047 70.0 1.11
(14.34) 169d 0.0834 70.0 1.11
0.1112 41.8 0.67
0.904 28.2 0.45
3 0.793 26.5 0.42
0.896 12.6 0.20
Rel84 EC 0.1112 59.7 0.95
L 38d 0.904 40.3 0.64
0.793 37.9 0.60
0.896 17.8 0.28
n Os185 EC 0.6458 79.3 1.26
(8.30) 94d 0.879 8.0 0.13
0.872 7.0 0.11
0.7141 4.6 0.07
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Photo- . Principal Gammas Percentage
I\;I:gli?s reaction i‘ﬁ;?:i Decay Intensity
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
7605187 T Rel84m |IT, EC 0.1047 70.0 115
(1.64) (12.10) 169d 0.0834 70.0 1.15
0.1112 41.8 0.68
0.904 28.2 0.46
< 0.793 26.5 0.43
0.896 12.6 0.21
Rel84 | EC 0.1112 59.7 0.98
38d 0.904 40.3 0.66
0.793 37.9 0.62
0.896 17.8 0.29
p Rel86 g~ 0.13716 23.0 0.38
(6.53) 91h
2n Os185 EC 0.6458 79.3 1.30
(14.54) 94d 0.879 8.0 0.13
0.872 7.0 0.11
0.7142 4.6 0.08
760s188 np Rel86 g~ 0.13716 23.0 3.06
(13.3) (14.37) 91h
760s189 T Rel86 g~ 0.13716 23.0 3.70
(16.1) (11.89) 91h
760s190 2p wiss g~ 0.06358 0.9 0.24
(26.4) (14.76) 69d 0.290 0.4 0.11
0.227 0.4 0.11
p Rel89 g~ 0.211 —
(7.99) 130d 0.57 —
0.67 —
760s192 a wiés \pg- 0.06358 0.9 0.37
(41.0) (-0.03) 69d 0.290 0.4 0.16
0.227 0.4 0.16
T Rel89 g~ 0.211 —
(13.02) 130d 0.57 —
0.67 -
n Os191 g~ 0.08233 —
(7.62) 15.5d 0.12939 —
0.09645 —
0.1789 —
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Table 1-S (Continued)

] . ¢
Tager | P00 | Redwa |, | PP Gamme | Eeeene
ucleus .

(Separation . Mode Energy X
(Abundance)| “g oy | 1/2 Life (MeV) Percent | \pundance
gpIr191 na Rel86 (g~ 0.13716 23.0 8.58
(37.3) (5.27) 91h

2n Ir189 EC 0.0696 —
(14.54) 13.38d 0.0591 —
0.2450 —
0.0953 —
0.0593 —
0.0565 —
0.952 —
n Ir190 EC 0.1867 -
(8.25) 12d 0.1968 —
0.4072 —
0.3711 —
0.6053 —
0.5578 —
0.2946 —
0.5693 —
0.3612 —

77 Ir193 np Os191 i 0.08233 -

(62.7) (13.45) 15.5d 0.12939 —
0.09645 —
0.1789 —

n Ir192 EC, 8~ 0.31649 81.8 51.29

(7.79) 74.3d 0.29594 71.8 45.02

0.30843 32.4 20.31
0.61243 13.7 8.59
0.60438 9.2 5.77
0.58856 4.1 2.57
0.20579 4.1 2.57
0.4846 3.4 2.16
0.3746 0.5 0.31
0.20128 0.5 0.31
0.8846 0.4 0.25
0.46805 0.4 0.25
0.13634 0.4 0.25
7l Ir193m |7 0.0802 100.0 62.70
(M4) 124
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. Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy - X
(Abundance) Energy) 1/2 Life (MeV) Percent | 4 undance
7gPt192 T Ir189 EC 0.0696 —
(0.78) (12.87) 13.3d 0.0591 =
0.2450 —
0.0953 —
0.0593 —
0.0565 —
0.952 —
np Ir190 EC 0.1867 —
(15.06) 12d 0.1968 —
0.4072 -
0.3711 —
0.6053 o
0.5578 —
0.2946 -
0.5693 —
0.3612 -
n pt191 EC 0.08233 —
(8.35) 3.0d 0.12939 —
0.1722 —
0.09645 —
7gPt194 He3 Os191 g 0.08233 —
(32.9) (13.29) 15.5d 0.12939 -
0.09645 —
0.1789 -
np Ir192 EC, 8~ 0.31649 81.8 26.91
(15.34) 74.3d 0.29594 71.8 23.62
0.30843 32.4 10.66
0.61243 13.7 4.51
0.60438 9.2 3.03
0.58856 4.1 1.35
0.20579 4.1 1.35
0.4846 3.4 1.12
0.3746 0.5 0.16
0.20128 0.5 0.16
0.8846 0.4 0.13
0.46805 0.4 0.13
0.13634 0.4 0.13
p r193m p 0.0802 100.0 32.90
(7.56) 12d
n pt193m 0.1354 100.0 32.90
(8.34) 4.3d




58

Table 1-S (Continued)

Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
1gPt195 « Oslol |F 0.08233 —
(33.8) (-1.16) 15.5d 0.12939 —
0.09645 —
0.1789 -
2p Os193 g~ 0.139 11.1 3.75
(14.03) 31h 0.460 4.1 1.39
0.559 2.3 0.78
0.0730 2.2 0.74
0.281 1.6 0.64
0.388 1.5 0.51
0.322 14 0.47
0.248 0.7 0.24
0.278 0.6 0.20
0.362 0.5 0.17
T Ir192 EC, 8~ 0.31649 81.8 27.65
(12.99) 74.3d 0.29594 71.8 24.27
0.30843 32.4 10.95
0.61243 13.7 4.63
0.60438 9.2 3.11
0.58856 4.1 1.39
0.20579 4.1 1.39
0.4846 3.4 1.15
0.3746 0.5 0.17
0.20128 0.5 0.17
0.8846 0.4 0.14
0.46805 0.4 0.14
0.13634 0.4 0.14
np r193m T 0.0802 100.0 33.80
(13.68) 12d
2n ptl93m T 0.1354 100.0 33.80
(14.51) 4.3d
7gPt196 no Os191 g~ 0.08233 -
(25.3) (6.77) 15.5d 0.12939 —
0.09645 —
©0.1789 —
He3 Os193 g~ 0.139 11.1 2.81
(14.24) 31h 0.460 4.1 1.04
0.559 2.3 0.58
0.0730 2.2 0.56
0.281 1.6 0.40
0.388 1.5 0.38
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Photo- . Principal Gammas Percentage
Target reaction Residual Decay il Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
7gPt196 He3 Os193 8~ 0.322 1.4 0.35
cont. cont. cont, 0.248 0.7 0.18
(25.3) (14.24) 31h 0.278 0.6 0.15
0.362 0.5 0.13
T Ir193m |IT 0.0802 100.0 25.30
(13.13) 12d
n pt195m IT 0.1299 100.0 25.30
(7.93) 4.1d 0.0985 53.0 13.41
0.1294 47.0 11.89
7gPt198 no 0s193  |p~ 0.139 111 0.80
(7.21) (7.08) 31lh 0.460 4.1 0.30
0.559 2.3 0.17
0.0730 2.2 0.16
0.281 1.6 0.12
0.388 1.5 0.11
0.322 1.4 0.10
0.248 0.7 0.05
79Au197 no Irl192 EC, ™ 0.31649 81.8 81.80
(100.0) (6.92) 74.3d 0.29594 71.8 71.80
0.30843 324 32.40
0.61243 13.7 13.70
0.60438 9.2 9.20
0.58856 4.1 410
0.20579 4.1 4.10
0.4846 3.4 3.40
0.3746 0.5 0.50
0.20128 0.5 0.50
0.8846 04 0.40
0.46805 04 0.40
0.13634 04 0.40
a Ir193m IT 0.0802 100.0 100.00
(-0.86) 12d
np pPt1956m |IT 0.1299 100.0 100.00
(13.75) 4.1d 0.0985 53.0 53.00
0.1294 47.0 47.00
2n Aul®  |EC 0.0988 79.7 79.70
(14.75) 184d 0.1294 19.3 19.30
0.2112 1.0 1.00
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
I\’II:) agi?s reaction I;q&:;?:ua: Decay Intensity
(Separation . Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
79Autd7 n Aul®6 EC,g*, 6~ | 0.3557 67.0 67.00
cont. (8.08) 6.18d 0.6887 26.0 26.00
(100.0) 0.4261 6.0 6.00
80Hg196 no Pt191 EC 0.08233 -
(0.146) (6.42) 3.0d 0.12939 —
0.1722 —
0.09645 —
He3 Pt198m 7T 0.1354 100.0 0.15
(12.36) 4.3d
np Aul%4  |EC,p* 0.32850 —
(14.99) 39.5h 0.29355 —
0.16394 —
p Aul95 EC 0.0988 79.7 0.12
(6.57) 184d
n Hgl9m |IT, EC 0.1230 50.0 0.07
(8.82) 40h 0.0567 —
goHg198 no ptl93m (1T 0.1354 100.0 10.02
(10.02) (7.05) 4.3d
He3 Pt196m 1T 0.1299 100.0 10.02
(13.12) 4.1d 0.0985 53.0 5.31
0.1294 47.0 4.71
T Aul9  1EC 0.0988 79.7 7.99
(13.36) 184d 0.1294 19.3 0.19
0.2112 1.0 0.10
np Aul®6  IgC g+, 8~ | 0.8557 67.0 6.71
(15.17) 6.18d 0.6887 26.0 2.61
0.4261 6.0 0.60
n Hgl%7 |EC 0.07734 99.95 10.01
(8.63) 64.1h 0.1915 1.22 0.12
goHg199 P Pt1956m |IT 0.1299 100.0 16.84
(16.84) (-0.80) 4.1d 0.0985 53.0 8.92
0.1294 47.0 7.92
T Auld6  IEC,p*, 8~ | 0.8557 67.0 11.28
(13.34) 6.18d 0.6887 26.0 4.38
0.4261 6.0 1.01
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Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 Life (MeV) Percent Abundance
goHgl99 p Aul98  |g~ 0.41180 99.8 16.81
cont. (7.24) 2.697d 0.67588 0.8 0.13
(16.84) 2n Hgl®7 |EC 0.07734 99.95 16.83
(15.29) 64.1h 0.1915 1.22 0.21
goHg200 no ptl95m T 0.1299 100.0 23.13
(23.13) (7.22) 4.1d 0.0985 53.0 12.26
0.1294 47.0 10.87
np Aul98 g~ 0.41180 99.8 23.08
(15.27) 2.697d 0.67588 0.8 0.19
p Aul®9 g~ 0.15837 73.6 17.02
(7.70) 3.15d 0.20820 20.4 472
goHg201 T Aul®8 g~ 0.41180 99.8 13.19
(13.22) (13.02) 2.697d 0.67588 0.8 0.11
np Aul®9 g~ 0.15837 73.6 9.73
(13.93) 3.15d 0.20820 20.4 2.70
goHg202 T Aul®® g~ 0.15837 73.6 21.93
(29.80) (13.21) 3.15d 0.20820 20.4 6.08
goHg204 n Hg203 |g~ 0.27917 100.0 6.85
(6.85) (7.50) 46.56d
g1 T1203 na Aul®98 g 0.41180 99.8 29.44
(29.50) (6.66) 2.697d 0.67588 0.8 0.24
1.08769 0.2 0.06
o Aul99 (g~ 0.15837 73.6 21.71
(-0.91) 3.15d 0.20820 20.4 6.02
2n TI201 EC 0.1674 26.5 7.82
(14.65) 73h 0.13534 7.2 2.12
0.1659 0.3 0.09
n T1202 EC 0.439 95.0 28.03
(7.70) 12.2d
g1 T1205 np Hg203  |p~ 0.27917 100.0 70.50
(70.50) (13.91) 46.56d
goPb204 T TI201 | EC 0.1674 26.5 0.39
(1.48) (12.81) 73h 0.13534 7.2 0.11
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Table 1-S (Continued)

Photo- . Principal Gammas Percentage
Target reaction Residual Decay Intensity
Nucleus (Separation Nucleus Mode Energy X
(Abundance) Energy) 1/2 I_Afe (MeV) Percent |\, hdance
goPb204 np TI202 |EC 0.439 95.0 1.41
cont. (14.34) 12.2d4
(1.48) 203
n Pb EC 0.27917 99.2 1.47
(8.24) 52.1h
g Pb206 He3 Hg203 (g~ 0.27917 | 100.0 23.60
(23.6) (18.45) 46.56d
goPb207 o Hg203 (g~ 0.27917 100.0 22.60
(22.6) (-0.39) 46.56d
goPb208 na Hg203 g~ 0.27917 100.0 52.30
(52.3) (6.98) 46.56d




TABLE 2

Gamma Rays Produced by Photonuclear Reactions —
(by gamma-ray energy)
Part D — Half-lives from 24 hours to 30 days
Part E — Half-lives from 30 days to 1 year
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Table 2, Part D
Half-Lives From 24 Hours to 30 Days
Gamma Percent Gamma Percent
Energy Target Photp- Intensity Energy Target Photo- Intensity
(MeV) Nucleus | Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
0.050 Xel34 2p 10.4 0.0667 | Bal37 p 1.3
Xel36 @ 8.9 Bal38 np 8.5
Lal39 He3 11.8
0.05259 | w184 p 9.0
wi8é T 8.4 0.0679 | Ybl74 2p 8.9
Rel85 2p 10.9 Ybl76 o 3.6
Rel87 o 18.5
0.0696 | Ir191 2n —
0.053 Pq104 n 1.1 Ptl92 T —
P4105 2n 2.2
Cd106é He3 0.1 0.06968 | Sm154 n 6.7
Cglo8 no 0.1 Gd155 2p 4.4
Gd156 He3 6.1
0.0545 Yb168 T — Gd1s7 o 4.6
Gqdl58 no 7.4
0.0565 Irl9? 2n —
Pt192 T — 0.0730 | Ptl95 2p 0.7
Pt196 He3 0.6
0.0567 | Hgl96 n — Pt198 n« 0.2
0.0571 Tm169 2n 25.0 0.07457 | Dylé62 8.3
Yb170 T 0.8 Dyl63 np 8.1
Dylé64 T 9.2
0.0572 | Dyl62 p 5.5 Hol65 a 32.5
Dyl63 np 5.4
Dyl64 T 6.1 0.0748 | pqio02 2n 0.7
Hol65 o 21.6
0.07543 | Sm154 n 0.3
0.05737 | Nd145 2p 7.2 Gd1556 2p 0.2
Nd146 He3 15.0 Gd156 He3 0.2
Nqgl48 no 5.0 Gd157 o 0.2
Gd158 no 0.3
0.0591 Ir191 2n —
Pt192 T — 0.07589 | Hf174 T 0.1
0.0593 Irl91 2n — 0.07734 | Hgl98 n 10.0
Pt192 T — Hgl99 2n 16.8
0.0599 | Ybl74 2p 7.3 0.07874 | Ybl73 P 10.5
Ybl76 o 2.9 Ybl74 np 20.7
0.0601 | Erl62 2 0.1 R o2
. n .
0.07955 | Xel34 n 0.1
0.061 Ybl74 2p 0.4 Bal3b 2p 0.1
Yb176 o 0.1 Bal36 He3 0.1




Table 2, Part D (Continued)
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Gamm Percent Gamma Percent
Eam a Target Photo- Intensity Ener Target Photo- Intensity
;/lle%y Nucleus | Reaction X (Megs)l Nucleus | Reaction X
(MeV) Abundance Abundance
0.07955 | Bal37 o 0.1 0.0840 | Pql02 2n 0.7
cont. Bal38 no 0.6
0.086 Br7° 2n 0.9
0.08016 | Xel32 p 1.6 Se80 T 0.1
Xeld4 T 0.6
Cs133 2p 6.0 0.08793 | Dy162 p 0.7
Dy163 np 0.7
0.0802 | ptl94 32.9 Dyl64 T 0.7
Ptig: np 33.8 Hol65 o 2.6
Pt T 25.3
Aul97 o 100.0 0.0887 | Tel28 p 9.5
Tel30 T 10.3
0.08056 | Erl67 p 11.0
Erl68 np 13.0 0.08897 | Gd157 p 2.3
Tm169 He3 48.0 Gd158 np 9.0
Dyl58 np 0.1
0.08100 Xe11§54 n 10.4 Th159 He3 36.2
Ba 2p 6.6
Bal36 He3 7.8 0.08948 | Sm154 n 0.2
Bal37 a 11.3 Gd155 2p 0.2
Bal38 no 71.6 Gd156 He3 0.2
Gd157 o 0.2
0.0811 | Xel34 He3 0.6 Gd158 no 0.3
Xel36 no 0.5
0.09 Sb121 n 56.7
0.0820 | Ybl68 2n 0.1 Tel22 np 2.4
Tel23 T 0.9
0.08233 | 0s192 n -
Pt;:; n — 0.090 Pq102 T —
Ir np -
pt194 He3 — 0.09106 | Nd148 n 4.8
Pt195 % - Sm149 2p 11.6
pt196 no —_ Sm150 He3 6.2
Hgl96 no — Sm152 no 22.4
0.08245 | Erl68 2p 25.5 0.09122 | Zn®8 p 0.8
Erl70 o 14.0 Gab? 2n 1.3
Ge70 T 0.5
0.08337 | Sm154 n 0.2
Gd1l55 2p 0.2 0.09326 | Znb8 p 4.6
Gdl56 He3 0.2 Gab? 2n 43.4
Gd157 o 0.2 Zn70 T 0.2
Gd158 no 0.3 Ge’0 T 14.8
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Table 2, Part D (Continued)

G a Percent Gamma Percent
Eamrm Target Photo- Intensity E?xer Target Photo- Intensity
l\r/}e 5y Nucleus | Reaction X (Megs); Nucleus | Reaction X
(MeV) Abundance Abundance
0.0953 | Ir191 2n — 0.10318 | Gd158 no 19.3
Ptl92 T — cont.
0.0963 | Cqll2 p 0.1 0.10610 | Dyl62 p 0.3
Cqll4 T 0.1 Dyl63 np 0.3
Inll15 o 0.4 Dyl64 T 0.4
Hol65 o 1.3
0.09645 | Os192 n —
Pt192 n — 0.10793 | w184 p 10.4
Ir193 np — wl8eé T 9.6
Pt194 He3 — Rel85 2p 12.5
Ptlgz o — Rel87 o 21.3
Ptl¢ no -
Hgl96 no - 0.1091 Rud? 2n 0.3
0.09743 | Sm154 n 0.2 0.11176 | Xel34 2p 0.3
Gdl55 2p 0.2 Xel36 o 0.3
Gqd1s56 He3 0.2
Gd157 o 0.2 0.11297 | Hf178 p 3.7
Gdl58 n« 0.3 Hf179 np 1.9
Hf180 T 4.8
0.0985 | ptl96 n 13.4 Tal8l o 13.6
Aul97 np 53.0
Hgl98 He3 5.3 0.1136 | Ybl68 T —
Hgl99 o 8.9
Hg200 no 12.3 0.11381 | Yb176 n 0.8
Lul76 p 0.2
0.09908 | w184 p 11.5 Hf178 He3 1.7
wi8é T 10.7 Hf179 o 0.9
Rel85 2p 13.9 Hf180 no 2.2
Rel87 o 23.6
0.1163 | Xel34 2p 0.3
0.1008 | Kr83 p 0.2 Xel36 o 0.3
Kr84 np 1.0
Rb85 He3 1.2 0.12047 | Sm149 2p 0.1
Rb87 no 0.5 Sm150 He3 0.1
Sm152 0.2
01021 | Xel34 | Hed 0.9 ne
Xel36 no 0.7 || 0.1230 | Hg!96 | n 0.1
0.10318 | Sm154 n 17.6 0.12373 | Cel36 n«o 0.1
Gd155 2p 11.4
Gdl56 He3 15.9 0.1261 | Pql02 2n 0.2
Gdl57 o 12.2
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Gamma Percer.lt Gamma Percer}t
Energy Target Photf)- Intensity Energy Target Photp- Intensity
(MeV) Nucleus | Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
0.1272 | Pgl04 T 0.1 0.13765 | Hf178 He3 0.1
Hf180 no 0.1
0.128 Ybl74 2p 5.9
Ybl76 o 2.4 0.139 Pt195 2p 3.8
pt196 He3 2.8
0.12939 | Os192 n - pt198 no 0.8
pt192 n —
Ir193 np — 0.14051 | Mo100 n 8.8
pt194 He3 — Rul01 2p 15.6
pl195 a - Rul02 He3 28.9
ptl96 no — Rul04 no 17.0
Hg196 no —
0.14483 | Ybl76 n 0.1
0.1294 | Pt196 n 11.9 Hf178 He3 0.1
Auld7? np 47.0 Hf179 a 0.1
Hgl98 He3 4.7 Hf180 no 0.1
Hgl99 o 7.9
Hg200 no 10.9 0.150 Xeld4 He3 0.5
Xel36 no 0.4
0.1299 | ptl96 n 25.3
Aul97 np 100.0 0.1580 | Tel20 n 0.1
Hgl98 He3 10.0 Xel24 no 0.1
Hgl99 o 16.8
Hg200 no 23.1
0.1530 | Bal37 p 0.8
0.13175 | Dyl62 0.1 Bal38 np 5.2
Dyl63 np 0.1 Lal39 He3 7.3
Dyl64 T 0.1
Hol65 o 0.5 0.1573 | P4102 p 0.1
Pyg104 T 1.1
0.13534 | TI203 2n 2.1
Pp204 T 0.1 0.158 Aglo? n 7.7
Cd108 np 0.1
0.1354 | ptl94 n 32.9
Pt195 2n 33.8 0.158 Snlls n 24.0
Hgl96 He3 0.2 Snll9 2n 8.6
Hg!98 no 10.0 Tel20 He3 0.1
Tel22 no 2.5
0.13716 | Rel87 n 14.5
0s187 p 0.4 0.1583 | Nib8 2n 67.8
Os188 np 3.1
Os189 T 3.7 0.15837 | Hg200 p 17.0
Irtol no 8.6 Hg201 np 9.7
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Gamma Percent Gamma Percent
Ener Target Photo- Intensity Ener, Target Photo- Intensity
I:/II \%’ Nucleus | Reaction X (Me\%, Nucleus | Reaction X
(Me Abundance Abundance
0.15837 | Hg202 T 21.9 0.16394 | Hgl96 np —
cont, T1203 o 21.7
0.16398 | Xel32 n 26.9
0.1588 | Pql02 2n 0.1 Xel3d2 p 0.4
Csl33 np 100.0
0.159 Snll8 n 24.0 Xel34 T 0.1
Snl19 2n 8.6 Cs133 2p 1.4
Tel20 He3 0.1 Bal34 He3 2.4
Tel22 no 2.5 Bal3b o 6.6
18 Bal3é no 7.8
0.1594 | Ca n 0.1
Ti48 p 51.8 0.164 Ybl74 2p 0.3
Ti‘;z np 3.8 Ybl76 a 0.1
Ti T 3.7
Ti50 He3 3.7 0.1659 | T1208 2n 0.1
V50 He3 0.2
v51 o« 69.8 0.1674 | T1203 2n 7.8
Pb204 T 0.4
0.16053 | w184 P 2.8
wi 8: T 2.6 0.168 Ndl42 no 0.1
Rel85 2p 3.3
Rel87 ! 5.7 0.1722 | pt192 n -
Hgl96 na _
0.161 Br7° 2n 10.5
Kr78 p 0.1 0.17285 | Sm154 n 0.1
Se80 T 0.1 Gd155 2p 0.1
Kr80 T 0.5 Gd156 He3 0.1
Gd157 « 0.1
0.16134 ng‘; p 3.9 Gd158 no 0.1
wl T 3.8
Rel85 2p 4.7 0.173 Inl13 2n 4.3
Rel87 o 7.9 Snli2 p 1.0
0.16232 Wig: P 3.4 0.1750 | Se74 T 0.9
W T 3.2
Rel85 2p 4.2 0.1762 | Bal37 P 1.9
Rel87 o 7.1 Bal38 np 8.5
Lal3® He3 16.4
0.1629 | Cel42 2p 0.8
0.17728 | Xel32 p 0.1
0.1637 | Bal37 P 2.2 Cs133 2p 0.3
Bal38 np 13.8
Lal39 He3 19.2 0.178 Ti49 P 0.3
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Gamma Percent Gamma Percent
Target Photo- Intensity Target Photo- Intensity
Energy Energy
(MeV) Nucleus | Reaction X (MeV) Nucleus | Reaction X
: Abundance Abundance
0.178 Ti50 np 0.3 0.200 Sb121 n 57.3
cont. V51 He3 6.0 Tel22 np 2.5
Tel23 T 0.9
0.1789 | Os192 n —
Ir193 np — 0.200 Xel34 He3 0.8
Pt194 He3 - Xel36 no 0.6
Pt196 no - 0.203 Br’9 2n 0.6
0.1794 | pql04 T 0.1 0.203 Ybl74 2p 0.3
Yb176 o 0.1
0.18106 | Mo100 n 0.7
RulOl 2p 1.3 0.206 Gab9 2n 0.9
Rul02 He3 2.4 Ge70 T 0.3
Rul04 no 14
0.20780 | Tm169 2n 98.0
0.1817 Xel34 He3 1.9 Yb168 ) 0.1
Xeld6 no 1.6 Yb170 T 3.0
0.1845 Zn68 P 7.6 0.20820 | Hg200 P 4.7
Gab9 2n 13.2 Hg201 np 2.7
Zn70 T 0.3 Hg202 T 6.1
Ge70 T 4.5 T1203 o 6.0
0.1867 | Ir191 n — 0.2803 | Hf178 p 1.8
ptl92 np - Hflgg np 0.9
Hfl T 2.3
0.1915 | Hgl98 n 0.1 Tal8l a 6.6
Hg199 2n 0.2
0.2103 | wis4 p 2.1
0.1949 | Agl07 n 0.9 W1‘386 T 1.8
Rel85 2p 2.3
0.19656 | Xel30 n 4.1 Rel87 o 3.9
Xeldl 2n 21.2
Bal32 He3 0.1 0.2154 | Ru98 n 1.7
Bal34 no 2.4 Ruf® 2n 11.8
0.1966 Sm149 2p 0.1 0.2215 | Agl07 n 71
Sm150 He3 0.1 Cq108 np 0.1
Sm152 no 0.2
0.22816 | Xel34 2p 9.7
0.1968 | Irl91 n — Xel36 o 8.3
pt192 np —




70

Table 2, Part D (Continued)

Percent P t
Gamma . ercen
Energy Target Photo- Intensity %z;r:rma Target Photo- Intensity
(MeV) Nucleus | Reaction X (Me\%’ Nucleus | Reaction X
Abundance Abundance
0.230 Snll8 He 0.1 0.24606 | Rel85 2p 14.0
Sn120 no 0.2 cont. Rel87 o 23.8
0.232 Nd145 2p 0.2 0.247 Inll3 2n 4.3
Nql46é He3 0.5 Snll2 p 1.0
Nd148 no 0.2
0.248 Pt195 2 0.2
0.2328 | Xel34 n 10.4 Pt196 HI::3 0.2
Bal35 2p 6.6 pt198 no 0.1
Bal36 He3 7.8
Bal37 o 11.3 0.250 Br7° 2n 1.4
Bal38 no 71.7 Kr80 T 0.1
0.2354 Mo96 p 16.5 0.2514 Hf178 He3 0.1
xogz '?‘p 223 Hf180 no 0.1
o .
0.255 Cel38 n 0.3
0.237 Ge70 n 0.1 Nd142 n« 27.0
0.2393 Br';% 2n 4.5 0.2613 Kr80 n 0.3
Kr T 0.2
0.262 Snl18 He3 0.1
0.241 Xe1§4 He3 0.8 Snl20 no 0.2
Xel36 no 0.7
0.268 Bal36 n 7.8
0.242 Se’8 P 0.5 Bald7 2n 11.3
Se80 T 1.2 Lal38 T 0.1
Cel38 He3 0.3
0.24426 | w184 P 3.9 Cel40 no 88.5
wi8é T 3.8
gei Z: 2p ;L.g 0.2696 | Ni58 2n 29.4
e « .
0.271 Sc4b n 98.6
0.2450 | Irl91 2n - Ti46 np 7.9
Pt192 T — Ti47 T 7.2
0.2459 Cdll2 p 0.3 0.273 Bal3? P 1.0
Cdii3 np 0.2 Bal38 np 6.5
Cdll4 T 0.4 Lal39 He3 9.0
Inll3 2p 0.1
Inll6 o 1.2 0.2754 | Nq148 n 0.1
Sm149 2p 0.3
0.24606 | w184 p 11.6 Sm160 He3 0.1
wiseé T 10.7 Sm152 no 0.5
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G Percent Gamma Percent
Eamrma Target Photo- Intensity Ener Target Photo- Intensity
l\r/llegy Nucleus | Reaction X (Me\g7§7 Nucleus | Reaction X
(MeV) Abundance Abundance
0.2757 | Bal34 n 2.4 0.2946 | Ir191 n —
Bal35 2n 6.6 pt192 np -
Cel36 He3 0.1
0.296 Zn®8 0.1
0.278 Xeigg He3 0.4 Gab9 gn 13.9
Xe no 0.3 Ge70 T 4.7
0.278 pPt195 2p 0.2
pt196 He3 0.2 0.2972 | Yb168 T -
0.27917 | Pb204 n 1.5 0.300 Br79 2n 3.1
Kr80 T 0.1
0.28 Br79 2n 0.5
0.30482 | Cel42 2p 0.5
0.281 pt195 2p 0.6
pt196 He3 0.4 0.3062 | pqloé p 1.4
Pt198 no 0.1 pql08 T 1.3
Aglo07 2p 2.6
0.2826 | Ybl76 n 0.5 Agl09 « 2.4
Lul76 p 0.1
Hf178 He3 1.1 0.3067 | Pdl02 p 0.8
Hf179 o 0.6 pglo4 T 9.1
Hf180 no 1.4
0.31 Tel28 p 3.2
0.28431 | Xel32 p 1.6 Tel30 T 3.5
Xel34 T 0.6
Cs133 2p 6.1 0.31 Sm149 2p 0.1
Sm152 no 0.2
0.2857 | Sm150 p 0.2
Sm152 T 0.8 0.31300 | w184 p 1.7
Eulb51 2p 1.4 wiseé T 1.5
Eul53 « 1.6 Rel85 2p 2.0
Rel87 o 3.4
0.29 Tel28 np -
0.3191 | Pd106 p 5.5
0.29172 | wl84 p 2.9 Pq108 T 5.3
wiseé T 2.7 Agl07 2p 10.4
Rel85 2p 3.5 Agl08 a 9.6
Rel87 o 6.0
0.3194 | Nd148 n 0.1
0.2933 | Ndl45 2p 3.4 Sm149 2p 0.4
Nq146 He3 7.1 Sm150 He3 0.2
Nd148 no 2.4 Sm152 no 0.7
0.29355 | Hgl96 np — 0.320 | GeT0 n 0.3
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Gamma Percent Gamma Percent
Ener Target Photo- Intensity Ener Target Photo- Intensity
M 53’ Nucleus | Reaction X (Me\%’ Nucleus | Reaction X

€ Abundance Abundance
0.32010| Cr52 n 8.3 0.3507 | Nq145 2p 0.3
Cro3 2n 0.9 Nd146 He3 0.6
. Ndl48 no 0.2
0.322 pt195 2p 0.5
Pt196 He3 0.4 0.35399 | w184 p 4.9
Pt198 no 0.1 w18é T 4.5
Rel85 2p 5.9
0.3254 | Ru®8 n 0.1 Rel87 o 10.0
Ru99 2n 0.9
0.3557 | Aul97 n 67.0
0.32575 | Xel32 p 0.1 Hgl98 np 6.7
Csl33 2p 0.3 Hgl99 T 11.3
0.32850 | Hgl96 np — 0.3612 | Irl91 n —
Ptlo2 np —_
0.32877 | Cel42 np 2.4
Cel42 2p 2.4 0.362 Pt195 2p 0.2
Pt196 He3 0.1
0.335 Cglle n 7.2
Sn117 2p 7.2 0.36449 | Xel32 p 22.6
Snll8 He3 22.8 Xeld4 T 8.8
Snl19 « 8.2 Cs133 2p 84.2
Sn120 no 31.2
0.3664 Mo100 n 0.1
0.336 Xel34 He3 1.3 Rul01 2p 0.3
Xel36 no 1.1 Rul02 He3 0.5
Rul04 no 0.3
0.34 Tel28 He3 0.1
Tel30 no 0.1 0.3711 | Iyl91 n —
ptl92 n -

0.3402 | Bal37 p 6.3 P

Bal38 np 39.8 0.38 Br79 2n 0.5
Lal39 He3 55.5
0.38 Sr84 0.2
0.3420 | cgliz p 1.9 ?
Cqlis np 1.0 0.384 Yb174 2p 0.1
Cd111134 T 2.3 Ybl76 o 0.1
In 2p 0.3
Inll5 o 7.7 0.386 1127 n 34.2
0.346 Ybl74 2 0.2 Xet2® P o7
. jo] .
Ybl76 o 0.1 0.388 Gab9 2n 3.5
Ge70 T 1.2
0.35 Pqlo02 T —
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Gamma Percent Gamma Percent
Eam Target Photo- Intensity Ener Target Photo- Intensity
I\r/ller\%y Nucleus | Reaction X (Me\%, Nucleus | Reaction X
(MeV) Abundance Abundance
0.388 pt195 2p 0.5 0.4295 | Agl07 n 9.3
pt196 He3 0.4 Cq108 np 0.2

ptl98 no 0.1
0.43255 | Cel42 np 0.4
0.3884 | Y89 2n 99.3 Cel42 2p 0.4

Zr90 T 51.1
0.43755 | Cel42 2p 0.2

0.3963 | Ybl76 n 0.8
Lul76 p 0.2 0.439 T1203 n 28.0
Hf178 He3 1.8 Pp204 np 1.4

Hf179 o 0.9
Hf180 no 2.3 0.4398 | Br7° 2n 0.9
0.3976 | Kr80 n 0.2 0.4398 | Ndl48 n 0.1
Sm149 2p 0.3
0.400 Nd148 n 0.1 Sm150 He3 0.2
Sm149 2p 0.2 Sm152 na 0.6

Sm150 He3 0.1
Sm152 no 0.4 0.446 Ybl74 2p 0.1
Ybl76 o 0.1

0.4060 | Aglo7 n 11.6
Ccq108 np 0.2 0.4508 | Agl07 n 6.2
cqlos8 np 0.1

0.407 Ybl74 2p 22.0
Ybl76 o 8.8 0.46 Tel28 p 12.7
Tel30 T 13.8

0.4072 | Irl91 n —
Pt192 np — 0.460 pPt195 2p 1.0
pt196 He3 1.4
0.41 Tel28 np — pt198 no 0.3
0.41180 | Hgl99 16.8 0.464 Cs133 n 2.1
Hg200 np 23.1 Bal35 T 0.1

Hg201 T 13.2
T1203 no 29.4 0.47 Tel28 He3 0.1
Tel30 no 0.1

0.415 Sm149 2p 0.1
Sm152 na 0.2 0.475 Yb174 2p 2.2
Ybl76 o 0.9

0.42369 | Cel42 2p 0.4
0.48 Br79 2n 1.9
0.4261 | Aul97 n 6.0 Kr80 T 0.1

Hgl98 np 0.6

Hgl99 T 1.0
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Gamma Percent G'arnma Percent
Ener Target Photo- Intensity Ener Target Photo- Intensity .
(JMe\%I Nucleus | Reaction X (Me\%l Nucleus | Reaction X
Abundance Abundance
0.48 1127 n 4.2 0.53 Pd102 T —
Xel28 np 0.1
0.53 Cql1e n 2.0
0.4807 | Ni58 2n 25.8 Sni17 2p 2.0
Snl18 He3 6.4
0.4835 | Y89 2n 99.3 Snll® o 2.3
Zr90 T 47.5 Snl120 no* 8.7
0.48703 | Cel42 np 5.0 0.5310 | NQi48 n 0.8
Cel42 2p 5.0 Sm149 2p 2.0
Sm150 He3 1.1
0.4892 | Ti50 He3 0.4 Sm152 no 3.8
0.49 Gab9 2n 0.1 0.5315 | Tm169 2n 2.0
0.49 Ccqlle n 0.8 0.53738 | Cel42 2p 2.7
Snll7 2p 0.7
Snll8 He3 2.4 0.539 Ybl74 2p 0.8
Snlld o 0.9 Ybl76 o 0.3
Snl20 no 3.3
0.5449 | pd102 p 0.1
0.493 Ng145 2p 0.2 pql04 T 0.7
Ngl46 He3 0.4
Ng148 no 0.1 0.551 Sm149 p 3.5
Sm150 np 1.9
0.4963 | Cel36 no 0.1 Euls? He3 12.3
Eulb3 no 13.4
0.50294 | Xel32 p 0.1
Cs133 2p 0.3 0.553 Ge70 n 0.1
0.5075 | Tel22 n 0.4 0.5541 | Kr83 p 8.3
Tel23 2n 0.2 Kr84 np 41.0
Rb8% He3 51.9
0.508 Cs133 n 0.5 Rb87 no 20.1
0.5118 | Aglo07 n 46.4 0.5578 | Irl91 n —
Cd108 np 0.8 Pt192 np —
0.522 Br79 2n 13.0 0.559 Se?7 p 0.3
Se78 p 0.5 Se78 np 0.9
Kr78 p 0.1
Se80 T 0.4 0.559 Pt195 2p 0.8
Kr80 T 0.6 pt196 He3 0.6
pPt198 no 0.2
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Gamma Percent Gamma Percent
Ea Target Photo- Intensity Ener Target Photo- Intensity
I\r/ller\%y Nucleus | Reaction X (Me\glgl Nucleus | Reaction X
(MeV) Abundance Abundance
0.5593 | Se77 p 3.2 0.5995 | Gdl57 p 0.3
Se78 np 9.9 Gd1l58 np 0.4
vs Th159 He3 1.6
0.564 Sbl n 28.3
Tel23 p 0.6 0.6009 | Agl07 n 1.5
Tel24 np 3.1
Tel25 T 4.6 0.603 Xel26 np 0.1
1127 no 66.3
0.6053 | Irl91 n —
0.5693 | Irl91 n - Pt192 np —
Pt192 np —
0.6060 | Kr80 n 0.2
0.57 Br7° 2n 1.3
Kr80 T 0.1 0.610 Ybl74 2p 12.9
Ybl76 o 5.1
0.57 Csl33 n 0.3
0.6160 | Agl07 n 10.5
0.573 Ge0 n 2.6 Cd108 np 0.2
0.5731 | Tel22 n 2.0 0.6191 | Kr83 p 5.0
Tel23 2n 0.7 Kr84 np 24.5
Xel24 He3 0.1 Rb85 He3 31.0
Xel26 no 0.1 Rb87 no 12.0
0.58 Br79 2n 3.4 0.630 Se74 2n 0.1
Kr80 T 0.2 Se74 np 0.1
0.58 Tel28 np — 0.6303 | Cs133 n 0.1
0.58 Eulb51t 2p 0.1 0.635 As75 n 14.0
Eul53 o 0.1 np 1.3
T 1.1
0.591 Ng145 2p 0.1
Ngl46 He3 0.2 0.6369 | Xel32 p 1.9
Nd148 no 0.1 Xel3d4 T 0.7
Cs133 2p 6.9
0.5960 | As7% n 61.8
Se?6 np 5.6 0.6463 | Gd1®7 p 1.1
Se’7 T 4.7 Gdl58 np 1.7
) Th159 He3 6.9
0.599 Sm149 2p 0.1
Sm152 no 0.1 0.6574 | Se’7 p 0.5
Se78 np 1.5
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Gamma Percent Gamma Percent
Ener Target Photo- Intensity Ener Target Photo- Intensity
(M \f;'y Nucleus | Reaction X (Me\%, Nucleus | Reaction X

ev) Abundance Abundance

0.6678 | Csl33 n 96.9 0.72291 | Xel32 p 0.4

Bal34 np 2.3 Xeld4 T 0.2
Bal35 T 6.4 Cs133 2p 1.6
0.668 Nd145 2p 0.5 0.7284 | G4l57 p 1.3
Nq146 He3 1.1 Gdl58 np 2.1
Nd148 no 0.4 Tb159 He3 8.3
0.67 Gab9 2n 0.1 0.725 Nd145 2p 0.6
Nd146 He3 1.2
0.67588 Hg; 23 p 0.1 Ng148 no 0.4
Hg np 0.2
Hg201 T 0.1 0.7397 | Mol00 n 1.3
TI203 no 0.2 Rul0l 2p 2.4
Rul02 He3 4.4
0.667 1127 n 32.9 Rul04 no 2.6
Xel28 np 0.6
0.741 Hf174 T 0.1
0.6803 | Aglo7 n 1.1
123 0.744 Fe54 np 5.0
0.686 Sb n 1.4
Tel24 np 0.2 0.7482 | Aglo07 n 11.5
Tel25 T 0.2 Cd108 np 0.2
1127 no 3.3
Lug 0.75 Br79 2n 1.0
0.688 Nd n 0.1
Sm149 2p 0.1 0.75 Sr84 2n 0.3
Sm150 He3 0.1
Sm152 no 0.3 0.75 1127 n 3.6
Xel28 n 0.1
0.6887 | Aul97 n 26.0 P
Hgl98 np 2.6 0.7506 | Ni58 2n 32.5
Hgl99 T 4.4
0.75194 | Cel42 np 0.5
0.69 Tel28 np — Cel42 2p 0.5
0.6984 | Kr83 p 3.1 0.77 Tel28 p 12.7
Kr84 np 15.3 Tel30 T 13.8
Rb85 He3 19.3
Rb87 no 7.5 0.7729 | Cs133 n 0.1
0.7171 | Agl07 n 12.1 0.775 Xel3d4 He3 5.2
Cd108 np 0.2 Xel36 no 44
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Gamma Percent Gamma Percent
Energy Target Photp- Intensity Energy Target Photp- Intensity
(MeV) Nucleus | Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
0.7767 | Kr83 p 9.6 0.818 Lal38 2p 0.1
Krf;4 np 47.2 cont. Lal39 He3 99.9
Rb85 He 59.8
Rb87 no 23.1 0.82 Br79 2n 1.5
Br80 T 0.1
0.7769 | Sr84 2n 0.1
0.825 Nd142 no 0.1
0.7782 | Mol00 n 0.5
Rul01 2p 0.8 0.8278 | Kr83 p 2.8
Rul02 He3 1.5 Kr84 np 13.7
Rul04 no 0.9 Rb85 He3 17.3
6o Rb87 n« 6.7
0.78 Ga 2n 0.1
0.831 Xel34 He3 0.7
0.7828 Agigg n 6.4 Xel36 no 0.6
Cd np 0.1
0.835 Se74 2n 0.6
0.786 Xeld4 He3 0.6 Se74 np 0.6
Xel36 no 0.5
0.8475 | Aglo7 n 1.1
0.788 Ge’0 n 0.1
0.8484 | Feb4 np 0.2
0.797 Xel3d4 He3 1.3
Xel36 no 1.1 0.85 Tel28 np -
0.8075 | Agl07 n 13.0 0.85 Eul51 2p 0.1
Cq1o08 np 0.2 Eul53 o 0.1
0.8079 | Ti5%0 He3 0.4 0.854 Xel34 He3 2.9
Lo , Xel36 no 2.4
0.81 Te He 0.5
Tel30 no 0.5 0.86 1127 n 0.8
0.8117 | Gd157 p 1.6 0.862 Bal38 np 2.7
Gdl58 np 2.6 Lal39 He3 2.8
Th159 He3 10.3
0.8671 | Gd157 p 0.3
0.8122 | Ni58 2n 59.0 Gdl58 np 0.4
Th159 He3 1.6
0.81583 | Cel42 np 2.6
Cel4d2 2p 2.6 0.86784 | Cel42 np 0.6
Cel42 2p 0.6
0.818 Bal37 p 11.3
Bal38 np 71.7
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Percent Percent
Gamma Target Photo- Intensity Gamma Target Photo- Intensity
Energy Nucl Reacti X Energy N .
(MeV) ucleus eaction (MeV) ucleus | Reaction X
Abundance Abundance
0.869 Xel34 He3 0.2 0.952 Irl91 2n —
Xel36 no 0.2 pt192 T —
0.87 Gab? 2n 0.1 0.9606 | Gd157 p 0.6
Gd158 np 1.0
0.872 Ge70 n 1.9 Th159 He3 4.0
0.88 Nd145 2p 0.1 0.9833 Ti49 p 5.5
: Nd146 He3 0.2 Ti50 np 5.3
Nd148 no 0.1 V50 2n 0.2
V50 2p 0.2
0.90 Np93 n 1.8 V51 He3 99.8
Mo9%4 np 0.2 Cr50 np 4.3
Mo95 T 0.3
0.99 Tel28 np —
0.91 Zr90 n 51.5
Zr91 2n 11.2 1.00 Br79 2n 0.7
Mo92 He3 15.8
Mo94 no 9.0 1.02 Sc45 n 1.3
Ti46 np 0.1
0.91 Teigi He3 0.4 Ti47 T 0.1
Te no 0.5
1.03 Sbl21 n 56.7
0.914 Sm149 p 2.2 Tel22 np 2.4
Sm150 np 1.2 Tel23 T 0.9
Eulsl He3 7.5
Eulb3 n« 8.1 1.037 Csl33 n 0.2
0.915 Xeig: He3 0.4 1.040 Ti49 p 5.5
Xe no 0.3 Ti50 np 5.3
V50 2p 0.2
0.9196 Celd2 2p 0.3 Vol He3 99.8
0.92523 | Cel42 np 0.8 1.0440 | Kr83 p 3.4
Cel42 2p 0.8 Kr84 np 16.5
Rb85 He3 20.9
0.934 Nb93 n 99.1 Rb87 no 8.1
Mo94 np 9.0
Mo95 T 15.6 1.0457 Agl07 n 16.1
o4 Ccqlo8 np 0.3
0.935 Fe np 5.5
1.0494 Gdls7 P 0.6
0.945 Crd0 np 0.4 Gdl58 np 1.0
Th159 He3 4.0
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Gamma Percent Gamma Percent
Ener Target Photo- Intensity Ener Target Photo- Intensity
(M \%5)7 Nucleus | Reaction X (Me\%’ Nucleus | Reaction X

€ Abundance Abundance
1.05 Bal37? p 10.3 1.138 Csl33 n 0.5
Bal38 np 65.0
Lal38 2p 0.1 1.140 Sb123 n 0.3
Lal39 He3 90.6 1127 no 0.7
1.052 Ge70 n 0.1 1.1534 | Gdl57 p 1.0
Gd158 np 1.6
1.0650 | Gd157 p 1.2 Th159 He3 6.5
Gdls8 np 1.8
Th159 He3 7.3 1.1540 | Gd157 p 1.1
Gd158 np 1.7
1.07 Tel28 ‘He3 1.8 Tb159 He3 6.7
Teld0 no 1.4
1.156 Sc45 n 100.0
1.0770 | Rb87 n 2.5 Ti46 np 8.0
Sr87 p 0.6 Ti47 T 7.3
Sré8 np 7.2
1.16 Tel30 no 0.1
1.0791 | Gdl57 p 0.5
Gd158 np 0.8 1.1682 | Gdl®7 p 0.5
Tb159 He3 3.0 Gqd1l58 np 0.8
Tb159 He3 3.0
1.08769 | T1203 no 0.1
1.171 Sb121 n 57.3
1.095 Ybl73 p 1.1 Tel22 np 2.5
Yb174 np 2.1 Tel23 T 0.9
1.10 Nd145 2p 0.1 1.1991 | AglO07 n 6.8
Nd146 He3 0.1 Cdq108 np 0.1
1.107 Ge70 n 5.8 1.206 Ge70 n 0.1
1.12 Sc45 n 1.3 1.206 Xel34 He3 0.9
Tiig np 0.1 Xel36 no 0.8
Ti T 0.1
1.213 Se?7 p 0.2
1.12 Spbl21 n 0.6 Se78 np 0.5
1.127 Xel34 Hed 1.4 1.2160 | Se77 p 0.3
Xel36 no 1.2 Se78 np 0.9
1.1278 | Aglo07 n 5.2 1.2221 | Tel20 n 0.1
Cd108 np 0.1 Xel24 no 0.1
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Table 2, Part D (Continued)

Gamma Percent Gamma Percer}t
Energy Target Photo- Intensity Enersy Target Photo- Intensity
(MeV) Nucleus [ Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
1.2228 | Agl07 n 5.0 1.338 Agl07 n 1.2
Cd1o8 np 0.1
1.3663 | Gdl57 p 0.3
1.2306 | Gdl57 p 1.3 Gd158 np 0.5
Gd158 np 2.1 Tbh159 He3 2.0
Tb159 He3 8.5
1.3798 | Erl67 p 0.2
1.2423 | Gdl57 p 1.1 Er168 np 0.2
Gdl58 np 1.7 Tm169 He3 0.9
Tb159 He3 7.0
1.389 Yb173 p 1.1
1.247 Fe54 np 0.3 Ybl74 np 2.2
1.25 Baigg p 1.1 1.43 1127 n 0.4
Ba np 6.7
Lal39 He3 9.3 1.4336 | Feb4 np 5.8
1.26 Sb123 n 0.3 1.4376 | Se78 np 0.1
1127 no 0.7
1.465 Sm149 p 3.4
1.2773 | Gd157 p 0.3 Sm150 np 1.8
Gd158 np 0.5 Eul51 He3 11.7
Tb159 He3 1.9 Eul53 no 12.7
1.2971 | Ca48 n 0.1 1.468 Ybl73 p 1.1
Ti50 He3 4.0 g Ybl74 np 2.2
1.312 Ti49 p 5.5 1.4749 | Kr83 p 2.0
Ti50 np 5.3 Kr84 np 9.7
V50 2n 0.2 Rb85 He3 12.3
V50 2p 0.2 Rb87 no 4.7
V51 He3 99.8
Cr50 np 4.2 1.528 Agl07 n 10.5
1.317 | Ki83 b 3.2 Caio® | e o2
Kr84 np 15.9 1.53 Ybl73 p 0.8
Rb85 He3 20.2 Ybl174 np 1.6
Rb87 no 7.8
1.5625 | Ni®8 2n 10.2
1.320 Cs133 n 0.6
1.583 Xel34 He3 0.2
1.3338 | Feb4 np 0.3 Xel36 no 0.2
1.335 Ge’0 n 0.6
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G Percent Gamma Percent
Eamma Target Photo- Intensity E?ler Target Photo- Intensity
;I/Ier\%y Nucleus | Reaction X (Me\%’ Nucleus | Reaction X
(MeV) Abundance Abundance
1.5966 | Cel42 np 10.6 2.0263 | Gdl58 np 1.2
Cel42 2p 10.6 cont. Tb159 He3 4.9
1.61 Ybl73 p 0.8 2.0967 | Se78 np 0.1
Ybl74 np 1.6
2.0975 | Gd157 p 0.6
1.71 Zx90 n 0.5 Gdls8 np 1.0
Zr91 2n 0.1 Tb159 He3 3.9
Mo92 He3 0.2
Mo?%4 no 0.1 2.112 Se’8 np 0.1
1.7884 | Se78 np 0.1 2.1807 | Gd157 p 0.4
Gdls8 np 0.6
1.83 Nb93 n 0.9 Tb159 He3 2.2
Mo94 np 0.1
Mo95 T 0.1 2.1866 | Gd157 p 0.6
Gd158 np 0.9
1.83 Agl07 n 1.6 Tb159 He3 3.5
1.860 XelB34 He3 0.3 2.241 Cr50 np 0.1
Xel36 no 0.2
2.5220 | Cel42 np 0.4
1.8767 Gdig'; p 0.3 Cel42 2p 0.4
Gd np 0.4
Tb159 He3 1.6
1.9374 | Gd157 p 0.5
Gd158 np 0.8
Th159 He3 3.1
1.965 Xeld4 He3 0.3
Xel36 no 0.3
1.9656 | Gdl57 p 0.6
Gdl58 np 1.0
Tb159 He3 4.0
1.9850 | Cs133 n 0.1
1.99 Tel28 He3 0.2
Teld0 no 0.2
2.0263 | Gd157 p 0.8
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Table 2, Part E
Half-Lives From 30 Days to 1 Year

Percent Percent
(];amma Target Photo- Intensity Gamma Target Photo- Intensity
O€I8Y | Nucleus |Reaction X Energy Nucleus | Reaction X
(MeV) (MeV)
Abundance Abundance
0.05259 | Rel85 2n 4.5 0.06397| Cqlo6 p 0.1
Os186 T 0.2 cont. Cqlo8 T 0.1
0.0531 | Rul04 n 0.2 0.065 Sn120 n 32.9
Pq105 2p 0.3 Sb121 np 57.3
Pq106 He3 0.3 Tel22 He3 2.5
pglos no 0.3 Tel23 o 0.9
Tel24 no 4.6
0.05341 | Nd146 2p 0.2
Ng148 o 0.1 0.06572 | w183 p 0.7
wis4 np 1.4
0.054 Se74 p 0.9 Rel85 He3 1.7
Se76 T 9.0 Rel87 no 2.9
0.05760 | Tel28 n 0.3 0.06775 | w183 p 5.2
Xel28 n 0.1 w184 np 11.1
Xel29 2n 1.2 Rel85 He3 13.5
Xel29 2p 0.2 Rel87 no 22.8
Xeldl o 0.2
Xel32 no 0.2 0.06968 | Gal54 n 0.3
Gd155 2n 1.9
0.0580 | Dyl60 n 0.6
Dyl61 2n 4.8 0.07543 | Gd155 2n 0.1
Erl64 no 0.4
0.0765 | Lul75 n 97.4
0.05903 | Ng146 2p 0.2 Hf176 np 5.2
Nd148 o 0.1 Hf177 T 18.5
0.061 Sm147 2n 13.8 0.0798 TmlG(? n —
Ybl7 np —
0.0615 | Sm149 p 1.0 Ybl71 T —
Sm150 np 0.5
Eul51 He3 3.4 0.08012 | Nd146 2p 0.9
Eulb3 no 3.7 Ng148 o 0.3
0.06312 | Ybl70 n 2.8 0.08292 | Rel85 2n 0.4
Ybl71 2n 13.3
Hf174 no 0.2 0.0834 | Rel85 n 26.0
Os186 np 1.1
0.06358 | 0s190 2p 0.2 Os187 T 1.2
Os192 « 0.4
0.08426 | Ybl71 p 3.3
0.06397 | Agl07 2n 6.1 Ybl72 np 5.0
Ybl73 T 3.7
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Gamma Percex}t Gamma Percept
Energy Target Photo- Intensity Energy Target Photo- Intensity
(MeV) Nucleus |Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
0.08468 | w183 p 0.5 0.0988 | Aul97 2n 79.7
wlg4 np 1.0 Hgl96 p 0.1
Rel85 He3 1.2 Hgl98 T 8.0
Rel87 no 2.0
0.099 Sm149 p 0.6
0.08471 | Rel85 2n 1.4 Sm150 np 0.3
Os186 T 0.1 Euig; He3 1.9
Eu no 2.1
0.08679 | Dyl61 p 14.2
Dyl62 np 19.3 0.09908 | Rel85 2n 5.7
Dy163 T 18.8 Os186 T 0.2
Hol65 no 75.4
0.10010 | w183 p 8.2
0.0885 | Tel24 n 4.6 wis4 np 17.5
Tel25 2n 7.0 Rel85 He3 21.2
Xel26 He3 0.1 Rel87 no 35.9
Xel28 no 1.9
0.10318 | Gd154 n 1.2
0.0887 | Tel28 n 31.5 Gdl55 2n 8.0
Xel29 2p 26.2
Xel30 He3 4.1 0.1045 | Nb93 2n 97.0
Xel31 a 21.0 Mo?92 p 15.4
Xel32 no 26.7 Mo94 T 8.8
0.08936 | Hfl76 n 0.5 0.1047 | Rel85 n 26.0
Hf177 2n 1.8 Osigs np 1.1
Os T 1.2
0.08948 | Gd155 2n 0.1
0.1056 | Tel30 n 22.1
0.093 w186 He3 — Xelsdl 2p 13.6
Xel32 He3 17.2
0.09362 | Yb170 n 0.4 Xel3d4 no 6.7
Ybl71 2n 1.7
0.10793 | Rel85 2n 1.6
0.0965 | Ru98 1.9 Os186 T 0.1
Rud° np 12.7
Rul00 T 12.6 0.10927 | Tel26 n 18.7
1127 np 100.0
0.09673 | Se76 n 0.6 Xel28 He3 1.9
Se77 2n 0.5 Xeig‘; o 26.4
Xe n« 4.1
0.09743 | Gd154 n 0.8
Gd155 2n 5.4 0.10973 | Rel85 2n 2.1
Os186 T 0.1
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Table 2, Part E (Continued)

Gamma Target Phot percent G ;
Enersy oto- Intensit, amma ereent
(MeV) Nucleus |Reaction X Y Energy ILII‘ gt PhOt'o- ntensity
Abudance (MeV) ucleus | Reaction b X
undance
0.10977| Ybl70
Y2171 g S1),9 0.13634 | 1r193 n 0.3
n 0 194 )
174 bt
Hf no 0.1 Pt195 T o1
0.1112 185 Aut?T = 0
. g:lsﬁ n 29.1 " o4
np 1.0 0.136 59
O on n L0 43 3?58 2n 12.2
P 8.
0.11817| Ybl70 NP ! 33
YELT1 g 0.2 .
n 0.9 0.13686 | w183 2p 0.3
0.12111 | Se76 W ise He? 08
16 n 15 wi8e '
Se 2n 1.3 e 06
0.13 149
0.12207 | Co59 2n 87.7 e . o
N ) Sm150 np 0.5
Niss p 59.4 Eul5l | He3 '
T 22.9 Eul53 | na gf/:
0.1264 | wi8s |
W s p 0.7 0.14522 | Xel28 n 0
Lns np 1.4 Xel29 2
e e, 2n 1.2
Re ar 1.7
no 2.9 0.14545 | Cel42 n 7.8
0.1294 197 a4 : .
ﬁulgs on 19.3 Nal44 | Hod 12'6
g T 0.2 Ndl45 o 5'3
0.13051 | Ybl70 Nate® e 122
L7l n 0.5 .
%n 2.2 0.15243 | w183 p 1.2
0.133 183 e .
02| wiss % 13.7 Rel85 | Hud 21
wie He3 29.1 Rel87 " o
w186 na 27.0 ° e >
o1 Lie 0.1554 | Agl07
3353 11:113148 %p 2.9 ¢ o o3
« 1.0 0.15639 | w183 p 0.2
0.13597 76 P .
SeT7 n 5.2 Rel85 np3 e
o . e He 0.5
n 4.4 Rel87 | na 0.9
0.13625 | w183 |
W e glps 1.9 0.1590 | Tel24 n 4
L ng ‘é‘é Tel25 2n 7'3
. Xel26 He3 0:1
Xel28 no 1.9
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Gamma Percent Gamma Percent
Target Photo- Intensity Target Photo- Intensity
Energy - Energy .
(MeV) Nucleus |Reaction X (MeV) Nucleus { Reaction X
Abundance Abundance
0.16053 | Rel85 2n 16.6 0.1984 | Tm169 n —
Os186 T 0.7 Yb170 np -
Ybl71 T —
0.16584 | Cel40 n 88.5
Prl4l np 100.0 0.19864 | Se76 n 0.1
Nd142 He3 27.1 Se’7 2n 0.1
Ng143 o 12.2
Nql44 na 23.9 0.20128 | Irl93 n 0.3
pt194 np 0.2
0.17210 | Xel28 n 0.5 ptl95 T 0.2
Xel29 2n 6.6 Aul97 no 0.5
0.176 Lul75 n 97.4 0.20284 | Xel28 n 1.4
Hf176 np 5.2 Xel29 2n 19.4
Hf177 T 18.5 Bal30 He3 0.1
Bal32 no 0.1
0.17718 | Ybl70 n 0.9
Ybl71 2n 4.3 0.2042 | Ru®¢ p 2.3
Hf174 n« 0.1 Ru98 T 0.8
0.17939 | w183 p 0.8 0.20579 | Ir193 n 2.6
wis4 np 1.6 ptl94 np 1.4
Rel85 He3 1.9 pt195 T 1.4
Rel87 na 3.3 Aul97 no 4.1
0.1828 | Aglo07 2n 0.3 0.20881 | Rel85 2n 2.1
Os186 T 0.1
0.189 Sm149 p 0.2
Sm150 np 0.1 0.211 0s190 p —
Eulsl He3 0.5 Os192 T —
Euls3 no 0.6
0.2112 | Aul97 2n 1.0
0.19223 | Ni62 He3 0.1 Hgl98 T 0.1
0.19702 | Dyl61 p 1.2 0.2122 | Tel22 n 2.2
Dyl62 np 1.7 Tel23 2n 0.8
Dyl63 T 1.6 Xel24 He3 0.1
Hol65 no 6.5 Xel26 no 0.1
0.19797 | Ybl70 n 1.6 0.21564 | Dyl61 p 0.8
Ybl71 2n 7.4 Dyl62 np 1.0
Hf174 no 0.1 Dyl63 T 1.0
Hol65 no 4.0
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Table 2, Part E (Continued)

Gamma Percent Gamma Percent
Ene Target Photo- Intensity Ener Target Photo- Intensity
(Mer\%f;, Nucleus |Reaction X (Me\%, Nucleus | Reaction X
Abundance Abundance
0.22210 | w183 p 1.9 0.27958 | Se76 n 2.3
wls4 np 4.0 Se?7 2n 1.9
Rel85 He3 4.9
Rel87 no 8.2 0.2804 | Agl07 2n 11.8
Cqlo6 p 0.3
0.227 0s190 2p 0.1 Cqlos8 T 0.2
Osl92 o 0.2
0.289 Sm149 p 2.0
0.2354 | Zr96 n 0.1 Sm150 np 1.1
Mo97 2p 0.2 Eul51 He3 6.9
Mo98 He3 0.4 Euls3 no 7.6
Mo100 no 0.2
0.290 0s190 2p 0.1
0.24524 | Rel85 2n 0.4 0Os192 o 0.2
0.24606 | Rel85 2n 0.7 0.29172 | Rel85 2n 4.0
Os186 T 0.2
0.2547 | Eulb51l 2n —
Gdl52 T — 0.29594 | 1y193 n 45.0
pt194 np 23.6
0.26104 | Yb170 n 0.1 Pt195 T 24.3
Ybl71 2n 0.4 Aul97 no 71.8
0.26407 | wiss p 0.9 0.2985 | Dyl61 p 5.1
wis4 np 1.9 Dyl62 np 6.8
Rel85 He3 2.3 Dyl163 T 6.7
Rel87 no 3.8 Hol65 no 26.8
0.26467 | Se76 n 5.4 0.2996 | Hf177 2n 0.1
Se?7 2n 4.5
0.30398 | Se76 n 0.1
0.273 Lul75 n 97.4 Se77 2n 0.1
Hf176 np 5.2
Hf177 T 18.6 0.3062 | Aglo7 2n 0.3
0.2772 | Euls1 2n — 0.30768 | Yb170 n 0.5
Gdl52 T — Ybl71 2n 2.2
0.27917 | Hg204 n 6.9 0.30843 | Ir193 n 20.3
Pp206 He3 23.6 ptl194 np 10.7
Pp207 « 22.6 Pt195 T 11.0
Pp208 no 52.3 Aul97 no 32.4
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Gamm Percent Gamma Percent
Ener a Target Photo- Intensity Ener Target Photo- Intensity
(l\r/xle \g,;/ Nucleus |Reaction X (Me\%, Nucleus | Reaction X
€ Abundance Abundance
0.3096 | Dyl61 0.2 0.37496 | Xel28 n 0.4
Dyl62 np 0.2 Xel29 2n 5.8
Dyl63 T 0.2
Hol65 no 0.9 0.3917 | Snll4 n 0.7
s Snllb 2n 0.4
0.312 Sm149 p 0.4
Sm150 np 0.2 0.3924 | Dyl61 p 0.3
Eulbl He3 1.3 Dyl62 np 0.4
Eulb3 no 1.5 Dyl63 T 0.4
Hol65 no 1.5
0.31649 | Irl93 n 51.3
pPt194 np 26.9 0.394 Zr90 2n 51.5
pt195 T 27.17 Mo?92 a 15.8
Aul97 no 81.8
0.4007 | Se76 n 1.1
0.3191 | Aglo7 2n 0.3 Se’7 2n 0.9
0.3277 | Eulb1l 2n — 0.413 Sm149 P 1.9
Gdl52 T - Sm150 np 1.0
Eul51 He3 6.4
0.3314 | Aglo07 2n 0.3 Eul53 no 7.0
0.3434 | Hf176 n 5.0 0.433 Sm149 p 0.6
Hf177 2n 17.6 Sm150 np 0.3
w180 na 0.1 Eul51 He3 2.2
Eulb3 no 2.4
0.3444 | Aglo07 2n 23.1
Cd10é p 0.5 0.4330 | Hf176 n 0.2
Cq1o8 T 0.4 Hf177 2n 0.8
0.3459 | w183 2p 1.9 0.4433 | Agl07 2n 5.0
w184 He3 4.1 Cd106 p 0.1
wise no 3.8 Cql08 T 0.1
0.365 Lul75 n 2.0 0.4465 | Cdl1ll p 0.3
Hf176 np 0.1 Cdl12 np 0.7
Hf177 T 0.4 Cdiis T 0.3
Inll3 He3 0.1
0.3701 | Agl07 2n 0.3 Inll5 no 2.6
0.3746 | Irl93 n 0.3 0.4477 | Tm169 n -
pt194 np 0.2 Ybl70 np —
pPt195 T 0.2 Ybl71 T —
Aul97 na 0.5
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Table 2, Part E (Continued)

Gamma Percent Gamma Percent
E Target Photo- Intensity E Target Photo- Intensity
nergy . nergy .
(MeV) Nucleus |Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
0.46805 | Ir193 n 0.3 0.521 Rb85 2n 33.1
ptl94 np 0.1 Sr84 p 0.3
Pt195 T 0.1
Aul97 no 0.4 0.530 Rb85 2n 22.4
Sr84 p 0.2
0.474 Sm147 T 6.9
0.540 Rel85 n 0.3
0.4748 | Rh103 n 55.56
Pd104 np 6.1 0.551 Sm149 p 12.9
PQ105 T 12.3 Sm150 np 6.9
Agl07 no 28.8 Eulbl He3 44.5
Eul53 no 48.5
0.476 wiss 2p 0.3
w184 He3 0.6 0.553 Rb85 2n 11.6
wl8é no 0.5 Sr84 P 0.1
0.47756 | C12 no 10.2 0.5569 | Rul04 n 0.2
Pd105 2p 0.2
0.4820 | w183 2p 11.6 P4loé He3 0.2
wis4 He3 24.8 p4108 na 0.2
w186 no 23.0
0.57 0s190 p —
0.4846 | Irl93 n 2.2 Os192 T —
ptl94 np 1.1
pt195 T 1.2 0.584 Ru?6 p 0.5
Aul97 n« 3.4 Ru98 T 0.2
0.485 Snlls He3 0.1 0.58856 | Irl93 n 2.6
Sn120 no 0.1 pt194 np 1.4
pt195 T 1.4
0.4969 | Rul04 n 16.5 Aul?7 no 4.1
pPq105 2p 19.8
pq106 He3 24.3 0.602 Sm149 p 1.2
pq1o8 no 23.8 Sm150 np 0.7
Eulbl He3 4.3
0.501 Sm149 p 0.7 Eul53 no 4.7
Sm150 np 0.4
Eulsl He3 2.4 0.60271 | Tel25 P 6.9
Eulb3 no 2.7 Tel26 np 18.5
1127 He3 98.6
0.51397 | Sr86 n 9.9
Sr87 2n 7.0 0.60438 | Irl93 n 5.8
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Gamma Percer}t Gamma Percer}t
Energy Target Photp- Intensity Energy Target Photp- Intensity
Nucleus |Reaction X Nucleus | Reaction X
(MeV) Abundance (MeV) Abundance
0.60438 | Ptl194 np 3.0 0.630 Eulbl He3 42.3
cont. Pt195 T 3.1 cont. Eulb3 no 46.2
Aul97 no 9.2
0.643 Rel85 n 0.8
0.6102 | Rul04 n 1.0
Pd105 2p 1.2 0.6444 | Aglo07 2n 4.7
pPqlo6 He3 1.5 Cqlo06 p 0.1
pPq108 no 1.4 Ccqlo8 T 0.1
0.611 Sm149 p 0.6 0.6458 | Os186 n 1.3
Sm150 np 0.3 Os187 2n 1.3
Eulb51 He3 2.2
Eul53 no 2.4 0.64584 | Tel25 p 0.5
Tel26 np 1.4
0.61243 | Irl93 n 8.6 127 He3 7.3
pt194 np 4.5
Pt195 T 4.6 0.6462 | Tm169 n —
Aul97 no 13.7 Yb170 np -
Yb171 T —
0.615 Sm147 T 15.0
0.6506 | Aglo7 2n 0.3
0.617 Ru96 p 0.1
0.6576 | Cdl1ll p 12.2
0.619 w183 2p 0.4 Cdl12 np 23.0
wis4 He3 0.9 Cd113 T 11.7
w18é no 0.9 Inl13 He3 4.1
Inll5 n« 91.5
0.6202 | cditl p 0.4
Ccqliz np 0.8 0.67 0s190 p —
Cqtis3 T 0.4 Osl92 T —
Inll3 He3 0.1
Inll5 no 3.2 0.6773 | Ccdill p 1.5
Call2 np 2.9
0.6281 | Rhl03 n 4.1 Cqlis T 1.5
pPql04 np 0.5 Inll3 He3 0.5
Pq1l05 T 0.9 Inlls no 11.5
Agl07 no 2.1
0.6822 | Dyl61 p 0.1
0.63 Lul75 n 2.0 Dyl62 np 0.2
Hf176 np 0.1 Dyl63 T 0.2
Hf177 T 0.4 Hol65 no 0.6
0.630 Sm149 p 12.2 0.6865 | Cdl1l1 p 1.0
Sm150 np 6.6 Cdii2 np 1.9
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Table 2, Part E (Continued)

Gamma Percent Gamma Percent
Energy Target Photo- Intensity Energy Target Photo- Intensity
(MeV) Nucleus |Reaction X (MeV) Nucleus | Reaction X
Abundance Abundance
0.6865 | Cdl1l3 T 0.9 0.727 Sm149 P 5.1
cont. Inll3 He3 0.3 Sm150 np 2.7
Inlls no 7.4 Eulb51 He3 17.6
Eulb53 no 19.2
0.6921 | Cob59 2n 0.2
Nij58 0.1 0.742 Sm144 p 1.5
0.695 Sm147 T 15.0 0.743 Tm169 n -
Ybl70 n —
0.69648 | Nd146 2p 0.3 Ybl71 Tp —
Ng148 o 0.1
0.7439 | cqiit p 0.8
0.697 Tel30 n 2.1 Cqli2 np 14
Xel3l 2p 1.3 Cql1s T 0.7
Xel32 He3 1.6 Inll3 He3 0.3
Xeld4 n« 0.6 Inllb no 5.7
0.7064 | cqlil p 2.5 0.75687 | Zx96 n 1.5
Cdl12 np 4.7 Mo97 2p 5.1
Cd113 T 2.4 Mo98 He3 12.9
Inll3 He3 0.8 Mol00 no 5.2
Inll5 no 18.6
0.7636 | Cdl11l ) 3.0
0.70934 | Tel25 p 0.1 Cdli2 np 5.7
Tel26 np 0.3 Cd113 T 2.9
1127 He3 1.4 Inll3 He3 1.0
Inllb no 22.5
0.71382 | Tel25 p 0.2
Tel26 np 0.5 0.7653 | Dyl61 0.5
1127 He3 2.5 Dyl62 np 0.7
Dyl63 T 0.7
0.7141 | Os186 n 0.1 Hz165 n« 2.7
Os187 2n 0.1
0.76584 | Zr96 n 2.8
0.72278 | Tel25 p 0.8 Mo96 p 16.5
Tel26 np 2.1 Mo?27 np 9.5
1127 He3 11.1 Mo27 2p 9.5
Mo98 T 23.8
0.72424 | Zr96 n 1.2 Mo98 He3 23.8
Mo97 2p 4.1 Mo100 no 9.6
Mo98 He3 10.3
Mol100 no 4.9 0.770 Rel86 n 0.2
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Gamma Percent Gamma Percent
Target Photo- Intensity Target Photo- Intensity
Energy Energy
(MeV) Nucleus [Reaction X (MeV) Nucleus | Reaction X
€ Abundance Abundance
0.788 Ru96 p 1.6 0.837 Ru96 p 1.3
Ru?8 T 0.6 Ruf8 T 0.4
0.790 Rb85 2n 0.7 0.84675 | Ni°8 np 67.8
0.79076 | Tel25 p 0.1 0.8636 | Co5? n 0.7
Tel26 np 0.1 Ni60 np 0.2
1127 He3 0.7
0.872 Os186 n 0.1
0.793 Rel 88 g n 14.1 0s187 2n 0.1
Osl np 0.6
Os187 T 0.6 0.879 Os186 n 0.1
Os187 2n 0.1
0.80 Ge0 2n 0.1
0.8793 | Dyl61 p 6.3
0.8076 Agl07 2n 0.5 Dyl62 np 8.5
Dyl163 T 8.3
0.8106 | Co59 n 99.5 Hol65 no 33.2
Ni60 np 26.0
0.88 Rb85 n 53.0
0.8178 Telgi n 2.2 Sr86 np 7.2
Tel 2n 0.8
Xel24 He3 0.1 0.8845 Cqlll p 9.2
Xel26 n« 0.1 cdiiz np 17.4
Ccd11s T 8.9
0.8180 | Cqlll p 1.2 Inl13 He3 3.1
Cdliz np 2.2 Inll16 no 69.3
Ccd113 T 1.1
Inl13 He3 0.4 0.8846 | Ir193 n 0.3
Inlls no 8.9 Pt194 np 0.1
Pt195 T 0.1
0.822 Ru?6 p 0.4 Auld7 n« 0.4
Ru98 T 0.1
0.8894 | Ti47 7.3
0.831 Tm169 n — Ti48 np 74.0
Ybl70 np — Ti49 T 5.5
Ybl71 T — V50 o 0.2
V51 no 99.8
0.83481 | Mn5% n 100.0
Feb6 np 91.7 0.896 Rel85 n 6.6
Fe57 T 2.2 Os186 np 0.3
Co59 no 100.0 05187 T 0.3
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Table 2, Part E (Continued)

Gamma Percent Gamma Percent
Target Photo- Intensity Target Photo- Intensity
En Ener
°T8Y | Nucleus Reaction X gy Nucleus | Reaction X
(MeV) (MeV)
Abundance Abundance
0.89804 | Y89 n 93.4 0.9961 | Dyl63 T 5.9
Zr90 2n 48.1 cont. Hol65 no 23.5
Zr90 np 48.1
Zr91 T 10.5 1.002 w183 P 0.3
Mo?92 o 14.8 wis4 np 0.7
Rel85 He3 0.9
0.904 Re18865 n 14.9 Rel87 no 1.5
Osl np 0.6
0s187 T 0.7 1.003 Dyl61 p 0.2
Dyl62 np 0.3
0.916 Sm149 p 2.2 Dyl63 T 0.3
Sm150 np 1.2 Hol65 no 1.0
Eul51 He3 7.6
Eulb53 no 8.2 1.01 Rb85 n 0.3
0.935 Cqllie n 0.1 1.015 Sm149 p 3.1
Snll7 2p 0.1 Sm150 np 1.7
Snl18 He3 0.4 Eulb1 He3 10.8
Snl1l?® o 0.1 Eul53 no 11.7
Sn120 no 0.5
1.024 Rel85 n 0.2
0.9374 | Cqlll o} 4.0
Cdliz np 7.5 1.03790 | Ni58 np 8.7
cd! T 3.8
In1l3 He3 1.3 1.042 Ru96 p 0.2
In115 no 29.7 Ru98 T 0.1
0.95 w18é He3 — 1.04512 | Tel25 p 0.1
Tel26 np 0.4
0.9625 Dyig; P 1.7 1127 He3 1.9
Dy np 2.4
Dyl63 T 2.3 1.078 Ge70 2n 0.7
Hol65 no 9.2
125 1.0878 | AglO07 2n 1.1
0.96822 | Te p 0.1
Tel26 np 0.4 1.09227 | Ni61 2p 0.7
1127 He3 1.9 Ni62 He3 2.1
Ni64 no 0.7
0.994 Lul75 n 95.5
Hf176 np 5.1 1.103 Rh103 n 2.9
Hf177 T 18.1 Pq104 np 0.3
Pd105 T 0.6
0.9961 | Dyl61 p 4.4 Agl07 no 1.5
Dyl62 np 6.0




Table 2, Part E (Continued)
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Gamma Percent Gamma Percent
Ener Target Photo- Intensity Ener Target Photo- Intensity
( Me\%, Nucleus |Reaction X (Me\%s), Nucleus | Reaction X
Abundance Abundance
1.11 Tel22 n 0.1 1.222 ngi p 3.0
wl np 6.3
1.115 Dyl61 p 0.4 Rel85 He3 7.6
Dy162 np 0.6 Rel87 no 12.9
Dyl63 T 0.6
Hol65 no 2.2 1.231 W1§3 p 2.1
wis4 np 4.4
1.11545 | Zn®% n 14.2 Rel85 He3 5.3
Zn®7 2n 2.1 Rel87 no 9.1
1.1205 | Ti47 p 7.3 1.23830 | Ni58 np 47.4
Tji48 np 74.0
Ti4? T 5.5 1.243 Lul75 n 8.8
V50 o 0.2 Hf176 np 0.5
ys51 no 99.8 Hf177 T 1.7
1.122 w183 p 3.6 1.2720 | Dyl161 p 1.4
wi84 np 7.7 Dyl62 np 1.9
Rel85 He3 9.3 Dyl163 T 1.9
Rel87 no 15.7 Hol65 no 7.5
1.17513 | Nib8 np 1.4 1.29 Cqlie n 0.1
Snl117 2p 0.1
1.1781 | Dyl61 p 2.5 Snl18 He3 0.2
Dy162 np 3.4 Sn119 a 0.1
Dy163 T 3.3 Sn120 no 0.3
Hol65 no 13.2
1.29158 | Ni6l 2p 0.6
1.189 w13 p 1.9 Ni62 He3 1.6
wis4 np 4.1 Ni64 no 0.5
Rel85 He3 5.0
Rel87 no 8.5 1.312 Dyl61 p 0.5
Dyl162 np 0.7
1.200 Dyl61 p 0.6 Dylé3 T 0.7
Dy162 np 0.8 Hol65 no 2.8
Dy163 T 0.8
Hol65 no 3.0 1.35521 | Tel25 p 0.1
Tel26 np 0.2
1.21 Nb93 2n 3.0 127 He3 1.0
Mo?2 P 0.5
Mo9%4 T 0.3 1.36025 | Ni58 np 2.9
Nb93 2p 0.2
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Table 2, Part E (Continued)

Percent Percent
%a::;na Target Photo- Intensity %i?:na Target Photo- Intensity
( Me\?), Nucleus |Reaction X (Me\%’ Nucleus | Reaction X
Abundance Abundance
1.36821 | Tel25 p 0.2 1.83613 | Y89 n 994
Tel26 np 0.5 Zr90 2n 51.1
1127 He3 2.4 Zy90 np 51.1
Zr91 T 11.2
1.3837 Cdii; p 2.7 Mo92 « 15.7
Cd np 5.2
Cqlls T 2.6 1.90 Rb85 n 0.6
Inll13 He3 0.9 Sr86 np 0.1
Inllb no 20.5
2.01536 | Ni58 np 2.0
1.43660 | Tel25 p 0.1
Tlezl 726 np 0.2 2.03492 | Ni58 np 5.0
I He 1.1
2.09100 | Tel25 p 0.4
1.4756 | C411l p 0.6 Tel26 np 1.1
Cdli2 np 1.1 1127 He3 5.7
Cdlis T 0.5
Inll3 He3 0.2 2.18572 | Nd146 2p 0.1
Inll5 no 4.2
2.59857 | Ni58 np 11.4
1.48906 | Tel26 np 0.1
1127 He3 0.6 2.735 Y89 n 0.6
Zr90 2n 0.3
1.505 Cdql1ll p 1.6 Zr90 np 0.3
Cqliz np 3.0 Zr91 T 0.1
Cqiis T 1.5 Mo?92 o 0.1
Inll3 He3 0.5
Inll5 no 12.0 3.20219 | Ni°8 np 2.1
1.565 Ccqill p 0.2 3.25364 | Nib8 np 5.1
Cdli2 np 0.3
Cq11s T 0.2 3.27319 | Ni°8 np 1.0
Inll3 He3 0.1
Inll5 no 1.3
1.6748 | Co59 n 0.5
Ni60 np 0.1
1.69104 | Tel25 p 3.4
Tel26 np 9.0
1127 He3 48.3
1.77143 | Ni58 np 10.6
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