e r

ORNL-5114

ENERGY RESEARCH LIBRARIES

I . e

3 445b D44bbes Y

Nuclear Decay Data
for Selected Radionuclides

Edited by M. J. Martin

OAK RIDGE NATIONAL LABORATORY

CENTRAL RESEARCH LIBRARY
CIRCULATION SECTION
4500N ROOM 175

LIBRARY LOAN COPY

DO NOT TRANSFER TO ANOTHER PERSON.
if you wish someone else to see this report. send in
name with report and the library will arrange a loan.

ORNL-118 (6-97)

OAK RIDGE NATIONAL LABORATORY

OPERATED BY UNION CARBIDE CORPORATION FOR THE ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION




Printed in the United States of America. Available from
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road, Springfield, Virginia 22161
Price: Printed Copy $5.50; Microfiche $2.25

This report was prepared as an account of work sponsored by the United States
Government. Neither the United States nor the Energy Research and Development
Administration, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness or
usefulness of any information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.




Errata to ORNL-5114

The footnote labeled by the symbol, *, appearing on the title page and page is¢
should be amended to read, “Prepared from the Evaluated Nuclear Structure Data File
of the Nuclear Data Project. To be published in part in an NCRP report entitled
A Manual of Radioactivity Measurements Procedures”.

Ty, (2°3Pb) on pages i and 49 should be 52.02 H, not 55.02 H.
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NUCLEAR DECAY DATA FOR SELECTED RADIONUCLIDES *
Edited by M. J. Martin

Contained in this report are tabulations of the atomic and nuclear radiations emitted
by 194 radioactive nuclides. The nuclei included comprise most of those currently of
interest in medical practice or research, health physics, industry, nuclear power, envi-
ronmental impact studies, and as reference standards. Listed in tabular form are
recommended values for half-lives, energies, intensities (probabilities per decay), and
equilibrium absorbed-dose constants for each of the atomic and nuclear radiations emitted
by these radioactive atoms. The data contained here supersede those in earlier publica-
tions by the editor (70MaBl, 73MaVR).

Space limitations do not permit the inclusion of references for the nuclear data ap-
pearing in this table. If documentation is required, it can be obtained by writing to the

Nuclear Data Project.
CONTENTS

I. REVIEW OF RADIATION PROCESSES

II. COMPUTER PROGRAM, MEDLIST

III. EXPLANATION OF TABLE OF RADIATION DATA, POLICIES FOLLOWED
IV. PARENT-DAUGHTER ACTIVITY RATIOS

V. SYMBOLS AND DEFINITIONS

VI. INDEX TO TABLE

VII. TABLE OF RADIATION DATA

VIII. REFERENCES

*Prepared from the Evaluated Nuclear Structure Data File of the Nuclear Data Project.
To be published in part in an NCRP report entitled, A Manual of Radioactivity Procedures. '



iv

- +
As in p -decay (see above), the B -particles emitted in a transition to a particular
level in the daughter nucleus have a continuous distribution of energies with a definite
. + +
E and E . For positron decay, E =Q - 2mc2 - E(level), where Q is the
max av max .
atomic mass difference between ground states of parent and daughter. Note that f -decay

+ 2 2
to a particular level cannot occur unless @ -~ E(level) > 2mc  (2mc = 1022 keV).

D. e-Decay

In electron-capture decay, an atomic electron is captured by a nucleus and a neu-
trino is emitted as a result of the process p+ e —n+ v. This decay decreases the
nuclear charge by one unit and leaves the daughter nucleus with a vacancy in one of its
atomic shells. K-shell electron capture, for example, refers to a capture process where
the final~state vacancy is in the K-shell. For a K-shell electron-capture branch to a
particular level, the energy released is given by Q+ - E(level) - EK’ where EK is the
K-shell binding energy in the daughter atom.

The electron-capture process always competes with (3+—decay, but also can occur

+ +
when the transition energy is too small to allow B -emission, that is when Q - E(level)<

1022 keV.

E. y-Decay

Electromagnetic fadiation is emitted by a nucleus in a transition from a higher to
a lower energy state. A numeric index on y, as in y1, denotes a y-ray emitted in the
transition between a particular pair of nuclear levels. The energy of this gamma, E(yl),

is equal to the energy difference between the two levels (except for a negligible amount
(keV) = 5.4 x 1077 g2

of nuclear recoil energy, E (y)/A, where A is the mass num-

recoil
ber and E(y) is in keV).

F. Internal-Conversion-Electron Emission (ce)

An atomic electron can be emitted as an alternative to y-ray emission in the tran-
sition of a nucleus from a higher to a lower energy state. In the internal-conversion
process, the energy difference between these states is transferred directly to a bound
atomic electron which is then ejected from the atom. An alphabetic index on ce refers
to the shell from which the atomic electron is ejected. Thus, ce-K denotes K-shell
conversion and ce~MNO denotes conversion in the M-, N-, and O-shells combined. A
numeric index, as in ce-K-1, has a meaning analogous to that used above for y-rays.

For a transition with energy E (yl), the K-shell internal-conversion electron is emitted



I. REVIEW OF RADIATION PROCESSES

A. a-Decay

In a-decay, a nucleus with atomic numher Z and mass number A emits an a-particle
(4He nucleus, Z = 2, A = 4) and decays to a nucleus with atomic number Z - 2 and mass
number A - 4.

For decay to a particular level in the daughter nucleus, the maximum energy avail-
able for the a-particle is

_M_
M + M,

M 1]
[Qa - E(level)] = m Qa ,

Ea = Qa - ER - E(level) =
where Qa is the atomic mass difference between ground states of parent and daughter,
Ma and M are the masses of the a-particle and daughter atom, respectively, and ER =
MQQ' / (Ma + M) is the energy carried off by the recoil of the daughter atom.

B. ﬁ—-Decay

In ﬁ_decay, an antineutrino () and a negative electron (B_) are emitted from the
nucleus as a result of the process n—p + B— + v. The decay increases the nuclear
charge by one unit.

The energy released in a single B-transition is divided between the p-particle and
the antineutrino in a statistical manner so that, when a large number of transitions are
considered, both the antineutrinos and p-particles are found to have energy distributions
extending from zero up to some maximum value. For decay to a particular level in the
daughter nucleus, the maximum energy available is Emax =Q - E(level), where Q is

the atomic mass difference between ground states of parent and daughter. The average

energy of a p-particle in this transition is given by

E, - ffmax E x N(E)dE/fgmaX N(E)dE,

where N(E) is the number of B-particles with energy between E and E + dE. Thus, the
B_—particles from a particular transition i, denoted in the main table by ﬁ_i, constitute

a ""group'' having a continuous distribution of energies with a definite Emax and Eav'

+
C. B -Decay
- ¥ . +
In B -decay, a neutrino (v) and a positive electron (8 ) (positron) are emitted from
+
the nucleus as a result of the process p—n+ g + v, This decay decreases the nuclear

charge by one unit.
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with energy E(ce-K-1) = E(yl) - E_,, where E__ is the K~shell binding energy. The

energy of an electron converted inKone of the (Ifther shells is given by the same expres-
sion with the replacement of EK by the binding energy appropriate to that shell.

For a particular transition, the ratio of the probability for emission of a K-
conversion electron to that for emission of a y-ray, I(ce-K)/I(y), is called the K-shell

conversion coefficient for that transition. Conversion coefficients for the other shells

are defined in an analogous manner.

G. X-Ray and Auger-Electron Emission (X, e

AL
Whenever a vacancy is produced in an inner electron shell of an atom, the filling

of this vacancy is accompanied by either X-ray or Auger-electron emissjon. Vacancies
created by the filling of the initial vacancy will in turn produce further X-rays or Auger
electrons. This cascade of radiations continues until all vacancies have been transferred
to the outermost electron shell. Inner-shell vacancies are always produced in two types
of nuclear decay, electron capture and internal conversion. Other processes which pro-
duce electron vacancies following a nuclear decay, such as electron shakeoff (the ejec-
tion of one or more atomic electrons due to a sudden change in nuclear charge) or the
ejection of atomic electrons by escaping a- or p-particles, are not discussed here be-

cause of the low probability of their occurrence.

1. Fluorescence yield (w)

The fluorescence yield for a particular atomic shell (w etc.) is defined as

y W
K" L
the probability that a vacancy in that shell will result in the emission of an X-ray. If n
is the number of K-shell vacancies per disintegration, the number of K X-rays will be

anK’ and the number of K-Auger electrons will be nK(l - wK) .

The most recent and thorough review of fluorescence yields is that of Bambynek
et al. (72BaCr). The K-shell fluorescence yields, Wi adopted in the present work are
the "fitted values' from Table III-V of the above reference. The average L-shell fluo-

rescence yields, with uncertainties, have been estimated by the editor from Fig.

aL,
4-34 of this same work.

2. X-Rays

Xk. An X-ray emitted as a result of the filling of a K-shell vacancy by an electron

from a higher shell, for example the Y-shell, has an energy E » Where E_ and E

- E
K Y K Y
are the electron binding energies in the K- and Y-shells, respectively. This transition
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can be denoted by K - Y. In order of decreasing intensity, the most important transitions

are
Kal=K—L3 KB3IK_M2
KazzK—L2 Kﬁ4=K—N2
KBIZK_M3 KBSZK—MAL'
KBZ:K_N3

Energies and intensities for the Ka 1 and Ka 9 lines and the K_ = ZK Bi group are

P

given explicitly. The X-ray energies are taken from Bearden and Burr (67BeBu), and the

intensity ratios K /Ka and Kaz/Ka | are taken from Rao et al. (72Ra47).

p

As already mentioned, the number of K X-rays per disintegration is D W Thus

the number of Ko[1 X-rays is

K@K
1+ KB/KQ)(I +Ka2/Ka1)

with similar expressions for ch and KB. The number of K-vacancies per disintegration

2
is the sum of the vacancies produced by K capture and those produced by internal conver-

sion in the K-shell. Thus

= + -
nK €K I(ce-K),

where EK is the total number of K-captures per disintegration, and I{ce-K) is the total
number of K-shell internal-conversion electrons per disintegration.

XL' As in the case of the K-shell, many transitions contribute to the L. X-ray
spectrTl—x;l. However, since the relative intensities of these transitions are not known for
all Z-values and since the energy differences between the strong transitions are small
(=3 keV), the total L. X-ray radiation is treated here as a single group having the energy
of the strongest transition, La1 = L3 - M5. For Z < 37, the M5-transitions have not been
resolved experimentally from the M4—transitions. In these cases, the energy given is
that for the transition Lal,az = L3 - M4, M5. See Figs. 4-8 and 4-11 of 72BaCr for
examples of L X-ray spectra.

The calculation of the number of L. X-rays per disintegration, n @ s is similar to

L
that for K X-rays except that, in addition to vacancies produced by direct L-shell capture
and by L-shell conversion, those created by the transfer of L-shell electrons to K-shell
vacancies must also be included. Thus,

nL = €L + I(ce-L) + nKL X nK,
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where nKL is the number of L-shell vacancies created per K-shell vacancy, and the other

symbols have meanings analogous to those used above for the K-shell. Values of nKL are

taken from 72BaCr.
3. Auger Electrons (e A)-
The Auger process competes with the emission of X-rays as a means of carrying

off the energy released in the filling of an inner-shell vacancy by an electron from an
outer shell. In the Auger process, the filling of an inner-shell vacancy is accompanied

by the simultaneous ejection to the continuum of an outer-shell electron. The resulting
atom is left with two vacancies. The Auger-electron yield per disintegration of a par-
ticular atomic shell is nK(l - wK), nL(l - wL), etc. If the original vacancy is in the
K-shell and if this vacancy is filled by an electron from shell X with the ejection of an
electron from shell Y, the transition is denoted by KXY. The energy of the ejected elec-
tron is EK - EX - E%{, where EK and EX are neutral-atom K- and X-shell binding ener-
gies, respectively, and Eg{ is the binding energy of a Y-shell electron in an atom contain-
ing a vacancy in the X-shell. The most intense K-Auger transitions are of the type KLL.
Since the relative intensities of the electrons in the KLL-group are not accurately known
for all Z-values and since the energy difference between the transitions is small (=5 keV),
the K-Auger electrons are treated here as a single group having the energy of the strong-
est transition, KL_L

273’
taken from Table 1 of Bergsirom and Nordling (65Be37). See Fig. 3-5 of 72BaCr for an

The energy of this transition as a function of atomic number is

example of a K-Auger electron spectrum.

In the case of the L-Auger process, very little is known about the energies or rela-
tive intensities of the individual L-Auger electrons. For this compilation, the L-Auger
electrons are treated as a single group having the energy appropriate to an L3M M_-

45
transition. See Fig. 4-13 of 72BaCr for an example of an L-Auger electron spectrum.

H. Bremsstrahlung

In addition to any monoenergetic X-rays or y-rays that may be present in radioac-
tive decay, every p-decay produces continuous electromagnetic radiation called brems-
strahlung. Two processes contribute to this continuous spectrum.

1. "External' bremsstrahlung is produced by collisions between f's (and ce's) and
the atoms of the material surrounding the radiating atoms. Since the intensity of the
external bremsstrahlung depends on the atomic number, Z, of the surrounding material,

this radiation is not included in the present tables. In many cases this radiation cannot
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be neglected in dose calculations. An approximate value for the average energy of the

external bremsstrahlung associated with a p-group of maximum energy E_ (keV) (thick

g
target approximation) is given by (55Ev23, p. 619)

-7 2
~1.4x10 ZE k .
Eav X 5 eV per B

In the decay of 32P, where Eﬁ = 1711 keV, the average energy per disintegration of the
external bremsstrahlung is ~0.4 Z keV.

2. "Internal' bremsstrahlung, originating within a decaying atom, is produced by
the sudden change of nuclear charge which occurs in (3+-, [3_—, or e-decay. This radiation
is not included here because of its low intensity and low average energy. The average

energy of the internal bremsstrahlung associated with a p-group of maximum energy

Eﬁ (keV) is given for E‘3 >> m02 (511 keV) by (66Sc35, pp. 76-84)

-3
=1.5x10 " E_log(0.004 E_- 2, .
Eav X 5 og( 4 8 2.2) keV per

In electron capture, the corresponding expression for a transition with energy E€ (keV)
is (66Sc35, pp. 76-84)

- 2
E =1.5x10 7 E~ keV per capture.
av €

In the decay of 32P, where EB = 1711 keV, the average internal bremsstrahlung energy

per disintegration is =1.7 keV.
II. COMPUTER PROGRAM, MEDLIST*

Based on the radioactive decay data sets in the Evaluated Nuclear Structure Data

File and computerized tabulations of the relevant Z-dependent constants (wK, n__, etc.)

KL
discussed in the preceding section, the computer program, MEDLIST, calculates the
energies and intensities of the atomic radiations (X-ray and Auger-electron transitions).
The program then combines these radiations with the nuclear radiations, sorts them
according to radiation type (i.e., @, $, vy, ce ...), and, within each type, arranges and

numerically labels them in order of increasing energy.

*Written by W. B. Ewbank, Nuclear Data Project, and M. J. Kowalski, Great Lakes
College Association — Oak Ridge Science Semester participant from Ohio Wesleyan
University.



Uncertainties on all experimental quantities, including the atomic constants, are
consistently carried through the calculations. A 3% uncertainty is assigned to all theo-
retical conversion coefficients and is propagated, within MEDLIST, along with the ex-
perimental uncertainties.

A variable low-intensity cutoff limit is built into MEDLIST. TFor the present tables
this intensity limit is 0.1%. Immediately following the listing of each of the radiation
types, @, 8, and y, MEDLIST prints a comment giving the number and the summed inten-
sity of the radiations omitted because of the chosen cutoff limit, provided that this summed
intensity is greater than 0.01%.

It should be noted that the numerical labels on the y-radiations are based on all the
radiations contained in the original data set on which MEDLIST operates. These labels
are maintained throughout the MEDLIST calculations and are carried into the output. In
particular, when low-intensity radiations are omitted, the remaining radiations are not
relabelled. Thus, in the y-listing there may appear the sequence v1, v2, v4, ..., which
tells the reader that yv3, with energy between that of v2 and y4, has been omitted because
its intensity is below the cutoff limit. Note that there could still appear a conversion
line associated with v3, say ce-K-3, if its conversion coefficient is large enough such
that the intensity of ce-K-3 exceeds the cutoff limit.

For those nuclei which decay'l'oy positron emission, MEDLIST prints a comment at
the end of the y-ray list, giving the maximum possible intensity of the annihilation radia-

+
tion (v*), calculated from I(y%) = 2 Zl(ﬁi).
i
III. EXPLANATION OF TABLE OF RADIATION DATA, POLICIES FOLLOWED

The table contains data on atomic and nuclear radiations of the type Auger (K-,

-+
L-shells); X-ray (L, Kal’ Kaz, K) B ;p; a; v; and ce (K-, L, ... shells) emitted

with intensity > 0.1 per 100 disinteirations of the parent nucleus (i.e., >0.1%). Follow-

ing the listing of -, B-, and v-radiations for each data set is a comment stating the num-

ber and total intensity of the observed radiations omitted because of this intensity cutoff.
Auger electrons and X-rays resulting from the filling of vacancies in the M-, N-,

. shells, although sometimes occurring with large intensities, are not included. These
transitions have energies ranging from <2 keV in 197Hg decay to <0.6 keV in 113811
decay. Their intensities, however, are not in general calculable since the contribution
to the total number of, say, M-shell vacancies due to initial K- or L-shell vacancies has

not been measured. However, theoretical estimates of some of these quantities are
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available for limited Z-regions. For 83mKr, based on theoretical values of the required
atomic constants (from 72BaCr), the editor estimates a yield of ~300% M-shell Auger
transitions (with energy ~0.2 keV). As an additional example, for 1251 decay, where
M-shell vacancies are produced both in electron-capture decay and the subsequent inter-
nal conversion process, the editor estimates a yield of ~590% M-shell Auger transitions.
The total energy emitted per decay by these low-energy Auger transitions (=0.5 keV)

is =3 keV.

The radiations are listed in the first column by type. For an explanation of the
notation employed see Symbols and Definitions (Section V). Particle radiations (Auger,
ce, @, B) are given first, followed by the electromagnetic radiations (X-ray, y). In the
case of 3-decay, whenever more than one group is present, a separate entry (designated
"total B') is made for the composite spectrum. The intensity given for the "total p"
entry is the sum of the intensities of the individual groups. For B_—emitters with no
alternate mode of decay, this intensity must be exactly 100%. However, it should be
noted that, since the intensities of the individual B——groups are usually determined from
the y-intensities which in turn are usually determined by the requirement that the total
(ﬁ_ + y)-feeding of the daughter ground state be 100%, the intensity of the total B -spectrum
as calculated from the sum of the individual B -intensities does not always come to
exactly 100%. This summed value could be replaced by 100%, but has not been done so
here.

Columns 2 and 3 contain, respectively, the energy (in keV) and intensity (particles
or photons per 100 disintegrations of the parent nucleus). For the p-groups, both the
maximum and the average energies are given.

In column 4, 4, the value of energy emitted per disintegration, is presented in
units of g-rad/uCi-h. For an infinite, homogeneous medium in which a source is uni-
formly dispersed with a concentration of 1 uCi-h/g, A gives the absorbed dose in rads.
See also Symbols and Definitions (Section V).

The nuclei are listed in order of increasing mass number, A = N + Z. For nuclei
with the same A, the order is by increasing Z.

Each decay mode of a given radionuclide is listed separately. In those cases where
a nucleus decays by more than one mode, a cross reference is given to the alternate
mode or modes. For example, 64Cu decays by both ﬁ_- and B+-branches. A separate

listing is given for each of these decay modes. Following the heading "64CU B- DECAY"
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is the comment "SEE ALSO 64CU B+ DECAY", and following the heading ""64CU B+
DECAY" is the comment "SEE ALSO 64CU B- DECAY". As another example, 154-d
121Te decays by both electron-capture (EC) and isomeric transition (IT) branches. Fol-
lowing the heading ""121TE EC DECAY" is the comment "SEE ALSO 121TE IT DECAY",
and conversely. In such cases, the radiations in each data list should simply be com-
bined to obtain all the radiations from the parent under consideration. In those cases
where a parent decays to one or more radioactive descendants, the parent and each des-
cendant are treated separately. If one of the daughters is an isomer, then for that isomer
data listing, a comment is made giving the percentage feeding from the immediate parent.
For example. 99Mo decays to 99mTc. Following the heading "99MO B- DECAY?" is the
comment "SEE ALSO 99TC IT DECAY (6.02 H)", and following the heading "99TC IT
DECAY" is the comment "FEEDING OF 99MTC IN 99MO DECAY = 86.8% 9'". To cor-
rectly include all the contributions of such radioactive chains, the user must combine the
radiations from each member of the chain using the standard equations for parent-
descendant activity relations and the feeding of each member of the chain (given in the
table only for isomers; otherwise feeding is 100%). (See Parent—Daughter Activity
Ratios, SectionIV.)

No separate entry is made in the y-listing for the 511-keV annihilation radiation
(Yt) accompanying positron decay. Instead, the intensity of this radiation, calculated
from I(y%) = 2 x EI(ﬁ:), is given in a comment at the end of each data set. This intensity
is presented separately, and as a "maximum' value, since the annihilation process takes
place external to the decaying atom in the medium surrounding the atom. The fraction of
the maximum which will be of importance in a given application therefore depends upon
the extent of the region surrounding the decaying atom that is being considered in that
application.

The following policy on the use of "B+' and "EC" in decay type headings should be
noted. "EC'" as in ''... EC DECAY" is used to denote either EC or EC + B+ (if positrons
are energetically allowed). '"B+'" as in "... B+ DECAY" is also sometimes used, espe-
cially if the positron decay dominates electron capture, or if "B+ DECAY" is a more
common descriptor of a certain nucleus. Thus the use of "EC" as a heading does not

preclude the possibility of positron decay.
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IV. PARENT-DAUGHTER ACTIVITY RATIOS

A thorough discussion of the general case of activity relations among members of a
radioactive decay chain is contained in 55Ev23. For the special case of a radioactive
parent with one radioactive daughter, fed in a fraction, f, of the parent decays, the ratio
of daughter activity to that of the parent is given as a function of time, t, by

£T, /2 ()
Ty/o® =Ty /5@

IRIICERSR

(1 I, (1)

where T ,_(p), T1/2(d) are the half-lives, and Ap, Ad the decay constants (A = £n 2/T1/ =

0.693/ Ti;Z) of the parent and daughter nuclides, respectively. The activity of the dau—2
ghter is taken to be zero at time t = 0 (i.e., the parent source is initially pure).

A common case occurring in these tables is that in which the daughter half-life is
shorter than the parent half life. In such cases, the ratio of parent-to-daughter activi-
ties first increases with time and then approaches a constant value. For time, t, large
compared with 1/(Ad - Ap), Eq. (1) reduces to
£T, /5®)

[T1/2(p) - T1/2(d)]

(2)

An example of this case is the decay of 99Mo to gngc where Tl/z(p) =66.0h 2,
Tl/z(d) =6,02h 3, and f= 0.868 9. For larget (t> 10 Tl/z(d) is sufficient here), the
ratio of gngc activity to that of 99Mo is, from Eq. (2), (0.868 9) x (1.100 1) = 0.955 10.
Thus, to correctly account for all the radiations from a 99Mo source, the radiations from

99mTc should be multiplied by 0.955 10, and combined with those from 99Mo.

V. SYMBOLS AND DEFINITIONS*

Auger-K, Auger-L K-shell Auger electron, L-shell
Auger electron

avg Average

ce-K-1, ce-L-2, etc. K-shell conversion electron for

transition 1, L-shell conversion
electron for transition 2, etc.

Ci Curie

D Day

*Many of these symbols are nonstandard (thus D rather than d for day, etc.). Their form
is dictated by the symbols available on the computer print train used to prepare the table.



; L
Kal, Kaz, KB;

xiv

Hour

K X-rays; L X-ray

M Minute

max Maximum

rad Unit of absorbed dose, equal to
6.25 x 107 MeV/g

S Second

Y Year

al,a2, ... Alpha particle corresponding to
transition 1, 2, etc.

p1, B2, ... Beta particle corresponding to
transition 1, 2, ete.

vi, v2, ... Gamma ray corresponding to
transition 1, 2, etc.

v Annihilation radiation

A Equilibrium absorbed-dose constant.
See below

uCi-h Microcurie-hour

3.624 12 3.624+0.012

3.6 H 12 3.6x1.2H

2.1E5 Y 2 (2.1%0.2) x10° Y

108MAG 108mp o

Equilibrium Dose Constant (A). For a radioactive source distributed unformly

throughout an infinite, homogeneous, absorbing material, the energy absorbed per gram
is in equilibrium with the energy emitted per gram. Under these conditions the equilib-
rium absorbed dose, Deq’ is given by (68Lol4)

Deq =C in Ai rad,

where the cumulated concentration C (uCi-h/g) is constant, and Ai =0.00213 x Ii X Ei’
g-rad/uCi-h is the equilibrium (absorbed) dose constant for i-type radiation of average
energy Ei (keV) and intensity per decay Ii' Thus Ai’ the energy emitted per disinte-
gration, depends only on the decay scheme of the radioactive nuclide from which the
source is made. It may be interpreted as the equilibrium dose per unit cumulated con-
centration or as the equilibrium dose rate per unit concentration. The constant 0.00213
is the factor required to convert Ai from units of keV/dis to g-rad/uCi-h. (1 keV/disin-

4
tegration = 3.7 x 10~ x 3.6/6.25 x 10" = 0.00213 g-rad/uCi-h.)



3H B- DECAY (12.35 Y 1)
11C B+ DECAY (20.% ¥ 1)
13N B+ DECAY (9.97 ¥ 2)
14C B- DECAY (5730 Y 40)
150 B+ DECAY (123 5 1)
16N B- DECAY (7.12 S 2)
18F B+ DECAY (109.74 M 4)
22NA B+ DECAY (2.602 Y 2)
24NA B- DECAY (15.00 H 4)
26AL B+ DECAY (7.16F5 Y 32)
27MG B- DECAY (9.462 M 11%)
28¥G B~ DECAY (20.91 H 3)
28AL B- DECAY (2.240 M 1)
32SI B- DECAY (450 Y AP)
32P B- DECAY (14.29 D 3)
33p B- DECAY (25.4 D 2)
35S B- DECAY (87.44 D 7)
38CL B- DECAY (37.21 4 &)
41AR B- DECAY (1.827 H 7)
42K B- DECAY (12.36 H 1)
43K B- DECAY (22.6 H 2)

44SC B+ DECAY (3.927 H 8)
44TI EC DECAY (47.3 Y 12)
45CA B- DECAY (164 D 1)

46SC IT DECAY (18.67 S 9)
46SC B- DECAY (83.80 D 3)
47CA B- DECAY (4.536 D 2)
47SC B~ DECAY (3.422 D 4)

48V EC DECAY (15.974 D 3)
51CR EC DECAY (27.704 D 2)
52MN EC DECAY (5.67 D 9)
S2MN B+ DECAY (21.1 M 2)
S2MN IT DECAY (21.1 4 2)
52FE B+ DECAY (8.275 H 8)
54MN EC DECAY (312.5 D 5)
55FE EC DECAY (2.7 Y 1)
SEMN B- DECAY (2.5785 H 6)
57C0 EC DECAY (270.9 D 6)
58C0 EC DECAY (70.8 D 1)
S59FE B~ DECAY (4U.6 D Uu)
60CO B- DECAY (5.271 1 1)
63NI B- DECAY (96 Y 4)
64CU B+ DECAY (12.701 H 2)
64CU B- DECAY (12.701 H 2)
65ZN EC DECAY (284.1 D 2)
66GA B+ DECAY (9.40 H 7)
67CU0 B- DECAY (61.86 H 12)
67GA EC DECAY (78.0 H 3)
68GA B+ DECAY (68.0 M )
68GE EC DECAY (288 D 6)
69ZN IT DECAY (13.76 H 3)
69ZN B- DECAY (57 M 1)
7245 EC DECAY (26.0 H 1)
72GA B- DECAY (14.1 H 2)
7345 EC DECAY (80.30 D 6)
73SE EC DECAY (7.1 H 1)
74AS B- DECAY (17.78 D 3)
74AS B+ DECAY (17.78 D 3)
75SE EC DECAY (120 D 1)
76AS B- DECAY (26.32 H 7)
77GE B- DECAY (11.30 # 1)
77AS B- DECAY ({38.8 H 3)

XV

VI. INDEX TO TABLE

77BR
79KR
81KR
82BR
84RB
8URB
85KR
85KR
85KR

EC
B+
EC
B-
B+
B-
B-
IT
B-

DECAY
DECAY
DECAY
DECAY
DECAY
DECAY
DECAY
DECAY
DECAY

(56 H 2)

(35.04 € 10)

(2.1E5 ¥ 2)
(35.30 # 3)

(34 D 1)

(386 D 1)
(10.72 Y 1)
(6.48 H 1)
(4.48 H 1)

85SR EC DECAY (64.85 D 3)

86RH B~ DECAY (18.66 D 2)

86Y B+ DECAY (14.74 H 2)

86ZR EC DECAY (16.5 H 1)

87KR B~ DECAY (76.3 M 5)

87Sk EC DECAY (2.805 H 3)

87SR IT DECAY (2.805 H 3)

87Y EC DECAY (80.3 H 3)

88KR B- DECAY (2.84 H 2)

88RB B~ DECAY (17.8 M 1)

88Y EC DECAY (107 D 1)

89KR B- DECAY (3.17 M 2)

89RB B-DECAY (15.2 M 1)

89SR B-DECAY (50.5 D 1)

90SR B- DECAY (28.5 Y 8)

90Y B- DECAY (64.0 F 1)

94NB B~ DECAY (2.03E4 Y 16)

94NB IT DECAY (6.26 M 1)

94NB B- DECAY (6.26 H# 1)

97%ZR B- DECAY (16.90 H 5)

97NB B- DECAY (72.1 14 7)

97NB IT DECAY (60 S 1)

97RU EC DECAY (2.9 D 1)
99M0 B-DECAY (66.0 H 2)
99TC IT DECAY (6.02 H 3)
103RU B- DECAY (39.35 D 5)
1038H IT DECAY (56.12 % 1)
103PD EC DECAY (17.5 D 4)
108AG EC DECAY (127 ¥ 21)
10846 FC DECAY (2.37 M 1)
108AG IT DECAY (127 Y )
108AG B- DECAY (2.37 8 1)
109CD EC DECAY (453 D 2)
109PD B- DECAY (13.46 H 2)
110AG EC DECAY (24.6 S 2)
110AG B- DECAY (24.6 S 2)
11046 IT DECAY (250.8 D 3)
110a6 B- DECAY (250.8 D 3)
11146 B- DECAY (7.45 D 1)
111IN EC DECAY (2.83 D 1)
113IN IT DECAY (1.658 H 1)
113SN EC DECAY (114.9 D 1)
115IN IT DECAY (4.3 H 1)
115IN B- DECAY (4.3 H 1)
116IN B- DECAY (54.15 M 6)
117SN IT DECAY {14.0 D 3)
117SB EC DECAY (2.82 H 5)
119SN IT DECAY (245 D 20)
121TE EC DECAY (17 D 1)
121TE EC DECAY (154 D 7)
121TE IT DECAY (154 0 7)
122SB EC DECAY (2.70 D 1)
122SB B- DECAY {2.70 D 1)

1231 EC DECAY (13.2 H 1)
124sB B- DECAY (60.20 D 3)
1241 B+ DECAY (4.18 D 2)
1251 EC DECAY (60.14 D 11)
1261 EC DECAY (13.02 D0 7)
126I B- DECAY (13.02 D 7)
127XE EC DECAY (36.41 D 2)

129TE B- DECAY (69.6 N 2)
129TE IT DECAY (33.6 D 1)
129TE B- DECAY (33.6 D 1)

1291 B- DECAY (1.57E7 Y &)
129XE IT DECAY (8.0 D 2)
129CSs EC DECAY (32.06 H 6)
130I B- DECAY (¢12.36 H 1)
1311 B- DECAY (8.04 D 1)
131XE IT DECAY (11.9 D 1)
131CS EC DECAY (9.69 D 1)
131BA EC DECAY (11.8 D 2)
132TE B- DECAY (78.2 H 8)
1321 B- DECAY (2.30 H 3)
132CS B+ DECAY (6.475 D 10)

1331 B- DECAY (20.8 H 1)
133XE B- DECAY (5.245 D 6)
133XE IT DECAY (2.188 D 8)
133BA EC DECAY (10.5 Y 1)
133BA IT DECAY (38.9 H 1)
134TE B- DECAY (41.8 M 8)

1341 B- DECAY (52.6 M 5)
134CS B- DECAY (2.062 Y 5)
135I B- DECAY (6.61 H 1)

135%XE B- DECAY (9.09 H 1)
135XE IT DECAY (15.29 M 3)
135BA IT DECAY (28.7 H 2)
136CS B- DECAY (13.1D 1)
137C5 B- DECAY (30.0 Y 2)
137BA IT DECAY (2.552 M 2)
138XE B- DECAY (14.17 M 7)
138CS B- DECAY (32.2 M 1)
139BA B- DECAY (82.7 M 2)
139CE EC DECAY (137.65 D 5)
141CE B- DECAY (32.50 D 7)
142PR B- DECAY (19.13 H 4)
143PR B- DECAY (13.56 D 2)
144PR B- DECAY (17.28 M 3)
145pM EC DECAY (17.7 ¥ 4)
147ND B- DECAY (11.06 D 3)
149ND B- DECAY (1.73 H 1)
175YB B- DECAY (4.19 D 1)
177L0 B- DECAY (6.71 D 1)
181HF B- DECAY (42.4 D 1)

181¥ EC DECAY (121.2 D 3)
1856 B- DECAY (75.1 D 3)
1910S B- DECAY (15.4 D 2)
194IR B- DECAY (19.15 H 3)
197PT B- DECAY (20.00 H 12)
198A0 DECAY (2.696 D 2)
199AU DECAY (3.139 D 7)
201TL DECAY (73.5 H 8)
203HG DECAY (46.59 D 5)
203PB pECAY (5&,02 H 5)
207BI DECAY (38 Y 3)
239NP DECAY (2.355 D 4)



3H B- DECAY (12.35 Y 1) I (min) =0.10%
Radiation Enerqgy Intensity A(g-rad/
Type (keV) (%) uCi-h)
B~ 1 max 18.600 20
avg 5.710 10 100 0.0122
11C B+ DECAY (20.4 ® 1) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-K 0.17 0.230 10 =0
p+ 1 max 960.0 14
avg 385.5 6 99.760 10 0.819

Maximum y:-intensity =199.52%

13N B+ DECAY (9.97 M 2) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-K 0.26 0.170 10 =0
p*+ 1 max 1198.5 9
avg 491.8 4 99.820 10 1.05

Maximum yt-intensity =199.64%

14C B- DECAY (5730 Y 40) I (min)=0.10%
Radiation Energy Intensity A(g-rad/
Ty pe (keV) (%) pCi-h)
f~ 1 max 156.08 24
avg 49.30 10 100 0.105

150 B+ DECAY (123 5 1) I{min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-K 0.38 0. 107 6 =0
Bt 1 max 173t.8 7
avg 735.2 3 99,887 6 1.56

Maximum yt-intensity =199.77%

16N B- DECAY (7.12 S 2) I(min)=0.10%
Radiation Enerqgy Intensity A(g~-rad/
Type (keV) (%) uCi-h)
g~ 1 max 1546 .9 24
avg 630.5 11 1.00 20 0.0134
B~ 2 max 3299.9 24
avg 1460.6 12 4.9 4 0.152
B~ 3 max 4287.9 23
avg 1941.0 12 68.0 20 2.81
B~ 4 max 10418.6 23
avg 4979.2 12 26.0 20 2.76
total B-—
avg 2695.0 15 100 3 S.T4

1 weak B's omitted (£If = 0.01%)

Yy 3 1753.0 6 0.13 4 0.0049
ry 5 2741.0 6 0.76 15 0.0444
vy 8 6129.39 18 69.0 20 9.01

v 10 7117.0 4 5.0 & 0.758

7 weak 7's omitted (XIy = 0.16%)

18F B¢ DECAY (109.76 N 4) I(8in)=0.10%

Radiation Enerqgy Intensity A{g-rad/
Type (keV) (%) uCi-h)
Auger-K 0.52 2,88 20 =0
g+ 1 max 634.0 10
avg 249.6 S 96.90 17 0.515

Maximum yt-intensity =193.80%



22NA B+ DECAY (2.602 Y 2) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger~-K 0.82 8.84 7 0.0002
g+ 1 max 545.8 6
avg 215.7 3 90.23 4 0.415

1 veak B's omitted (ZIB = 0.06%)

K X-ray 0.84 0.12 4 =0
y 1 1274.540 20 99,940 20 2.71
Maximum yt-intensity =180,58%

24NA B- DECAY (15.00 H &) I(min)=0.10%
Radiation Energy Intensity A (g-rad/
Type (keV) (%) uCi-h)
g~ 1 max 1390.8 8
avg 551.1 3 99.935 &4 1.17

3 weak f's omitted (ZIp = 0.07%)

1368.53 5 100 2.91
2754.09 S 99.863 5 5.86

<~
W

4 weak 7's omitted (XXIy = 0.06%)

26AL B+ DECAY (7.16E5 Y 32) I(min) =0.10%

Radiation Enerqgy Intensity A(g-rad/

Type (keV) (%) uCi-h)
Auger-K 1.18 16.19 23 0.0004
B+ 1 max 1174.0 5

avg 543.8 23 81.80 20 0.947

K X-ray 1.25 0.44 6 =0

y 1 1129.67 10 2.50 20 0.0602
Y 2 1808.65 7 99.76 4 3.84

¥ 3 2938.24 13 0.240 20 0.0150

Maximum yr-intensity =163.60%

27MG B- DECAY

Radiation Enerqy
Type (keV)

g~ 1 max 1595.8 12

avg 646.2 S
B~ 2 max 1766.5 12

avg 724.7 6
total p-

avg 701.9 6
ry 1 170.686 15
v 2 843.76 3
ry 3 101444 4

28MG B- DECAY (20.91
Radiation Energy
Type {keV)
Auger-K 1.39
ce-K- 1 29.080 20
ce-L- 1 30.522 20
- 1 max 212.0 20
avg 65.2 7
B~ 2 max 459.0 20
avg 155.9 8
f~ 3 max 860.0 20
avg 319.3 9
total -
avg 154.0 9
K X-ray 1.48
y 1 30.640 20
Yy 2 400.690 20
v 5 941.45 3
vy 8 1342.25 3
¥y 9 1372.89 6
v 10 1589.36 3
ry 11 1620.00 15

(9462 M 1)

Intensity
(%)

29.0 4

71.0 4

100.0 6
0.80 10

71.8 &4
28.0 4

1 3)

Intensity
(%)

4.60 20
94.0 20

1.40 20
100. 0 21

0.97 24
66 4
36.6 10
38.3 10
52.6 16

4.70 20

4.20 20

0.30 10

I(min)=0.10%

A(g-rad/
pCi~h)

I(min)=0.10%

A(g-rad/

uCi-h)

0.0008
0.0168
0.0017

0.0064
0.312
0.0095
0.328

=0

0.0431
0.312
0.768
1.50
0.137
0.142
0.0104

4 weak y's omitted (ZIy = 0.13%)

28AL B- DECAY (2.240

Radiation Energy
Type (keV)

- 1 max 2862.9 9

avg 1246.6 4
7y 1 1778.85 3

8 1)

Intensity
(%)

99.990 10

100

I(min)=0.10%

A(g-rad/

uCi-h)



325 B- DECAY { = 450 Y) I(min)=0.10%

Radiation Energy Intensity 4(g-rad/
Ty pe (keV) (%) uCi-h)
B~ 1 max 213 7
avg 64.7 22 100 0.138
32P B- DECAY (14.29 D 3) I(min)=0.10%
Radiation Energy Intensity A(g-r§d/
Type (keV) %) #Ci-h)
B~ 1 max 1711.0 12
avg 695.2 5 100 1.48

33P B- DECAY (25.4 D 2) I(nin)=0.10%
Radiation Energy Intensity A(g-rgd/
Type (keV) (%) uCi~h)
B~ 1 max 249.0 20
avg 76.6 6 100 0.163
35S B- DECAY {87.44 D 7) I(min)=0.10%
Radiation Energy Intensity A(g-r§d/
TY pe {keV) (%) gCi-h)
B~ 1 max 167.36 20
avg 48.80 10 100 0.104

38CL B- DECAY (37.21 M 4) I(min)=0.10%
Radiation Energy Intensity A (g~-rad/
Type (keV) (%) uCi~h)

B~ 1 max 1107.2 9

avg 420.40 10 32.5 6 0.291
B~ 2 max 2749.6 9

avg 1181.5 & 11.4 8 0.287
B~ 3 max 4917.2 9

avg 2244 .1 4 56.0 5 2.68
total B-

avg 1529.5 4 99,9 12 3.25
r 1 1642.42 6 32.5 6 1.14
Yy 2 2167.51 5 44.0 5 2.03

1 weak 7's omitted (XYy = 0.03%)

41AR B- DECAY (1.827 1 7) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)

B~ 1 max 1198.1 8

avg 459.3 3 99.170 20 0.970
B~ 2 max 2491.8 8

avg 1076.6 4 0.780 20 0.0179
total g-

avag 464.0 3 100.00 3 0.988

1 weak p's omitted (XIB = 0.05%)
1293.64 4 99, 160 20

1 weak 7's omitted (£Iy = 0.05%)

2.73

42K B- DECAY (12.36 H 1) I(min)=0.10%
Radiation Energy Intensity A (g-rad/
Type (keV) (%) pCi-h)

B~ 1 max 1683.0 20

avg 701.0 10 0. 320 20 0.0048
p~ 2 max 1996.0 20

avg 822.0 10 17.5 5 0.306
8~ 3 max 3520.0 20

avg 1563.0 10 82.1 5 2.73
total p-

avg 1429.0 11 100.0 7 3.04

2 vweak fi's omitted (TI8 = 0.12%)

312.75 3

1 0.319 17
6 1524.665 20

17.9 S

<«

6 weak y's omitted (XIy = 0.14%)

0.0021
0.581



43K B~ DECAY

Radiation
Type
B~ 1 max
avg
B~ 2 max
avg
A= 3 max
avg
B~ 4 max
avg
B- 5 max
avg
total B-
avg
¥y 1
Yy 2
¥ 3
Y 4
¥ 5
v 6
y 7
v 8
vy 9
v 10
r 11
¥y 12

44sC B+ DECAY

Radiation
Type

Auger-L
Auger-K

gt 1 max
avg

X-ray
X-ray
y 2
3
5

Kaa
Ka,

14
4

(22.6 H 2)
Energy Intensity
(keV) (%)
423 10
137 4 2.24 9
827 10
298 4 92.1 13
1224
469 5 3.7 4
1444 10
568 5 0.8 13
1817 10
762 5 1.3 3
309 5 100.1 19
184.00 20 0.27 6
220.608 18 4.11 22
372.763 15 87.3 5
396.870 20 11.83 12
404.30 20 0.109 8
593.40 8 1.0 3
617.494 25 80,5 14
800.8 10 0.147 10
990.25 20 0.33 7
1015.1 10 0.16 7
1021.79 18 1.88 8
1394.2 7 0.102 12
(3.927 H 8)
Enerqgy Tntensity
(keV) (%
0.3 8.48 23
3.3 4.18 12
1481 4
635.0 20 S4.42 4
3.68809 0.242 25
3.69168 0.48 5
1156.95 10 99.87 4
1499.4 3 0.91 4
2656.30 20 0.13 &

I{min)=0.10%

A(g-rad/
uCi-h)

0.0065
0.585
0.0370
0.0097
0.0211
0.659

0.0011
0.0193
0.693
0.0966
0.0009
0.139
1.06
0.0025
0.0069
0.0034
0.0409
0.0030

I (min)=0.10%

A(g-rad/
uCi-h)

=0
0.0003

1.28

=0

=0
2.46
0.0291
0.0074

Maximum yt-intensity =188.84%

44TI EC DECAY

Radiation
TY pe
Auger-L
Auger-K
ce-K- 1
ce-L- 1
ce-MNO- 1
ce-K- 2
ce-1- 2

(47.3

Energy
(keV)

0.37

3.64
63.36
67.35
67.80
73.91
77.90

AW W W

*%% continued **x

Y 12)

Intensity
)]

172 6

83 3
10.8 21
1.1 3
0.35 7
2.9 5
0.28 5

I(ain)=0.10%

4 (g-rad/
uCi-h)

0.0014
0.0064
0.0146
0.0015
0.0005
0.0046
0.0005

44TI EC DECAY (47.3 Y 12)
Radiation Energy Intensity
Type (keV) (%)
X-ray L 0.4 0.34 12
X-ray Kap 4.08610 2 5.8 &6

X-ray Ka, 4.09060 2 11.5 11
X-ray KB 4.46 2.26 21
v 1 67.85 3 87.7 15
Yy 2 78.40 6 4.7 15
vy 3 147.0 15 0.1 3

45CA B- DECAY (164 D 1)
Radiation Energy Intensity

Type (keV) (%)

B~ 1 max 258.7 16

avg 77.8 5 100

46SC IT DECAY (18.67 s 9)
Radiation Fnergy Intensity

Type (keV) (%)
Auger-1 0.37 61 11
Auger-K 3.64 32 6
ce-K- 1 138.035 3 39 7
ce~MNO- 1 142.474 3 1.1 6
X-ray L 0.4 0.12 5
X-ray Kap 4.08610 2 2.2 S
X-ray Ka, 4.09060 2 4.4 9
X-ray K@ 4.46 0.86 18
y 1 142.528 3 56 6
46SC B- DECAY (83.80 D 3)
Radiation Energy Intensity

Type (keV) (%)

B~ 1 max 357.3 1

avg 112.0 4 100
¥y 1 889.25 3 100
Y 2 1120.51 5 100,00 10

(continued)

A (g-rad/
uCi-h)

=0
0.0005
0.0010
0.0002
0.127
0.158
0.0003

I(min)=0.10%

A(g-rad/
uCi-h)

I(min)=0.10%

A({g-rad/
uCi-h)

0.0005
0.0025
0.115

0.0034

=0
0.0002
0.0004

=0
0.170

I(min)=0.10%

4 (g-rad/
uCi-h)



47CA B- DECAY (4.536 D 2)
Radiation Energy Intensity
Type (keV) {%)
B~ 1 max 691.2 25
avg 241.2 10 82.0 20
B~ 2 max 1988.3 25
avg 817.2 12 18.0 20
total B~
avg 344.9 13 100 3
2 weak Pp's omitted (£I8 = O,
Yy 2 489.23 10 6.7 3
vy 3 530.4 3 0. 105 16
Y 4 767.0 3 0. 195 16
Yy 5 807.86 10 6.9 3
v 6 1297.09 10 74.9 19

I{min)=0.10%

4 {g-rad/
pCi-h)

0.421
0.313
0.735
11%)
0.0702
0.0012
0.0032

0.119
2.07

2 weak y's omitted (ZIy = 0.03%)

47SC B- DECAY (3.422 D 4)
Radiation Energy Intensity
Type (keV) (%)
Auger-L 0.u42 0.347 15
Auger-K 4 0.175 8
ce-K- 1 154.42 5 0.224 8

g~ 1 max 441,0 20
avg 2.5 8 68.0 20
B~ 2 max 600.0 20
avg 203.8 8 32.0 20
total B-
avg 162.1 9 100 3
ry 1 159.39 S 68.0 20
48V EC DECAY (15.974 D 3)
Radiation Energy Intensity
Type (keV) (%)
Auger-1L 0.42 16.7 8
Auger-K 4 7.9 4
gt 1 max 699 4
avg 292.0 20 50.1 5
total f*+
avg 292.0 20 50.1 5

1 wveak B's omitted

*** continued ***

I(min)=0.10%

A(g-rad/
uCi-h)

=0

=0
0.0007
0.206
0. 139
0.345
0.231

I(min)=0.10%

A(g-rad/
uCi-h)

0.0001
0.0007

0.312
0.312

(£I8 = 0.09%)

48V EC DECAY (15.974 D 3) (continued)
Radiation Erergy Intensity A(g-rad/

Ty pe (keV) (%) pCi=h)
X-ray Ka, 4.50486 0.65 6 =0
X-ray Kay 4.51084 1.30 12 0.0001
X-ray KB 5 0.260 25 =0

y 1 802.8 13 0. 140 20 0.0024
v 2 928.28 4 0.90 10 0.0178
¥ 3 944,12 3 7.9 4 0. 159

Yy 4 983.50 3 100 2.09

vy 5 1312.04 3 97.40 20 2,72

v 6 1436.80 10 0.12 3 0.0037
ry 7 2240.35 6 2.40 20 0.115

2 weak ¥y's omitted (ZIy = 0.02%)

Maximum yt-intensity =100.20%

S1CR EC DECAY (27.704 D 2) I(win)=0.10%

Radiation Energy Intensity a(g-rad/
Ty pe (keV) %) pCi-h)
Auger-L 0.47 104.7 12 0.0014
Auger-K 4,38 66.9 7 0.0062
X-ray L 0.5 0.33 12 =0
X~ray Kap 4.94464 6. 59 21 0.0007
X-ray Koy 4.95220 13.1 4 0.0014
X-ray KB 5.43 2.62 9 0.0003
r 1 320.078 9.80 10 0.0668
52MN EC DECAY (5.67 D 9) I(min)=0.10%
Radiation Enerqy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-1L 0.54 98 3 0.0011
Auger-K 4.78 4.0 15 0.0045
g+ 1 max 573 S
avg 240.6 21 28.3 1 0.145

X-ray L 0.57 0.25 9 =0
X-ray Kap 5.40551 5.11 22 0.0006
X-ray Kag 5.41472 10.1 5 0.0012
X-ray K§g 6 2.03 9 0.0003
ry 1 306.06 5 1.10 10 0.0081
r 2 399.2 4 0.34 5 0.0029
ry 3 502.17 10 0.22 4 0.0024
Yy 4 600.22 5 0.53 3 0.0068
¥ 5 647.53 5 0.41 3 0.0057
y 6 744.18 3 87 3 1.38

ry 7 848.12 3 3.40 20 0.0614
y 8 935.50 3 94 3 1.87

Yy 9 1246.25 4 4.70 20 0.125

7 10 1333.62 4 5.20 20 0. 148

vy 11 1434.05 3 100 3.05

2 weak 7's omitted (ZIy = 0.09%)
Maximum yt-intensity = 56.60%



S2MN B+ DECAY (21.1 1 2) I{min)=0.10%
% (EC+B+)=97.8 4
SEE ALSO 52MN IT DECAY (21.1 M)
Radiation Enerqgy Intensity A{g-rad/
Type {keV) (%) uCi-h)
Auger-L 0.54 2.34 5 =0
Auger-K 4.7 1.057 23 0.0001
gt 1 max 903 5
avg 381.9 23 0.21 7 0.0017
pt 2 max 2631 5
avg 1172.8 24 96.0 4 2.40
total B+
avg 1170.6 24 96.3 4 2.40
1 weak f's omitted (XIB = 0.06%)
X-ray Kay 5.40551 0.123 5 =0
X-ray Kag 5.41472 0.244 8 20
y 1 1434,05 3 97.8 4 2.99
y 3 1727.7 4 0.23 8 0.0086
2 weak vy's omitted (*Iy = 0.11%)

Maximum yt-intensity =192.54%

52MN IT DECAY (21.1 % 2) I(min)=0.10%
%IT=2.2 4
SEE ALSO 52MN B+ DECAY (21.1 H)
Radiation Bnergy Intensity A{g-rad/
Type {keV) (%) uCi-k)
¥y 1 377.61 5 2.2 4 0.0177
52FE B+ DECAY (8.275 # 8) I(min)=0.10%
SEE ALSO 52MN IT DECAY (21.1 H)
SEE ALSO 52MN B+ DECAY (21.1 M)
Radiation Energy Intensity A (g-rad/
Ty pe (keV) (%) uCi-h)
Auger-L 0.6 61.6 23 0.0008
Auger-K 5.19 26.9 12 0.0030
g+ 1 max 803 12
avg 340 5 56.0 10 0.406
X-ray L 0.64 0.19 7 =0
X-ray Ka, 5.88765 3.6 3 0.0005
X-ray Kay 5.89875 7.2 6 0.0009
X-ray K§p 6 .49 1.45 12 0.0002
¥y 1 168.770 20 100 0.359

Maximum y:-intensity =112.00%

S4MN EC DECAY (312.5 D 5) I({min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) pCi-~h)
Auger-1 0.54 142.0 12 0.0016
Auger-X 4.78 63.8 7 0.0065
X-ray L 0.57 0.37 13 =0
X-ray Ka, 5.40551 7.43 21 0.0009
X-ray Ka, S.41472 4.7 4 0.0017
X-ray KB 6 2.94 10 0.0004
¥y 1 834,827 21 99.9760 2 1.78
55FE EC DECAY (2.7 Y 1) I(min)=0.10%
Radiation Enerqgy Intensity A (g-rad/
Type (keV) (%) uCi=h)
Auger-L 0.6 139 4 0.0018
Auger-K 5.19 60.7 22 0.0067
X-ray L 0.64 0.42 14 =0
X-ray Kay 5.88765 8.2 7 0.0010
X-ray Ka, 5.89875 16.3 12 0.0020
X-ray Kp 6.49 3.3 3 0.0005
568N B- DECAY (2.5785 H 6) I(min)=0.10%
Rad iation Erergy Intensity A (g-rad/
Type (keV) (%) pCi-h)
B~ 1 max 327.1 21
avg 99.6 8 1.16 3 0.0025
p~ 2 max 736.9 21
avg 255.7 9 14.6 4 0.0795
B~ 3 max 1039.3 21
avg 382.5 9 27.9 8 0.227
B~ 4 max 2850.0 21
avg 1217.4 10 56.3 9 1.46
total B-
avg 830.4 15 100. 1 13 1.77
3 weak f's omitted (I = 0,12%)
y 1 846.754 20 98.9 3 1.78
v 4 1810.72 & 27.2 8 1.05
vy 5 2113.05 4 14.3 4 0.645
Yy 6 2522.88 6 0.99 0.0531
vy 8 2657.45 S 0.653 20 0.0369
vy 9 2959.77 6 0.306 10 0.0193
v 10 3369.60 7 0.168 10 0.0121

3 weak 7's omitted

(EIy = 0.16%)



57CO EC DECAY (270.9 D 6) I(win)=0.10% 59FE B- DECAY (4.6 D 4) (continued)
Radiation Energy Intensity A(g-Tad/ Radiation Erergy Intensity A (g-rad/

Ty pe (keV) (%) puCi-h) Ty pe (keV) (%) uCi~h)
Auger-L 0.67 247 3 0.0035 ry 1 142.648 4 1.00 3 0.0030
Auger-K 5.62 104.5 13 0.0125 y 2 192.344 6 3.00 7 0.0123
ce-K- 1 7.303 3 67.9 3 0.0106 y 3 334.80 20 0.270 10 0.0019
ce-L- 1 13.569 3 7.61 21 0.0022 ¥y 5 1099.224 25 56.1 12 1. 31
ce-MNO~- 1 14.322 3 1.12 7 0.0003 Y 6 1291.56 3 43,6 8 1.20
ce-K- 2 114,951 4 1.87 10 0.0046
ce-L- 2 121.217 3 0.183 10 0.0005 2 weak 7y's omitted (XIy = 0.08%)
ce-K- 3 129.364 4 1.40 13 0.0039
ce-L~- 3 135.630 3 0.140 13 0.0004
X-ray L 0.7 0.77 25 =0
X-ray Ka, 6.39084 16.5 5 0.0022
X-ray Ka, 6.40384 32.5 8 0.0044
X-ray Kp 7 6.56 20 0.0010 60CO B- DECAY (5.271 Y 1) I (nin)=0.10%
vy 1 14.4147 25 9.54 13 0.0029

y 2 122.063 3 85.59 19 0.223

vy 3 136,476 3 10.61 18 0.0309 Radiation Energy Intensity A (g-rad/
Yy 9 692.00 3 0.160 5 0.0024 Iype (keV) (%) pCi-h)

6 weak 7's omitted (EIy = 0.03%)
B~ 2 max 317.88 10

avg 95.80 10 99.920 20 0.204
total B~
avg 96.22 10 100.000 20 0.205
2 weak B's omitted (XIB = 0.09%)
58C0O EC DECAY (70.8 D 1) T(min)=0.10%
ry 3 1173.208 25 99.900 20 2.50
T 4 1332.46 3 100 2.84
Radiation Energy Intensity A(g-rad/
Type (keV) (%) pCi=h) 4 weak 7's omitted (ZIy = 0.01%)
Auger-1L 0.67 116.2 13 0.0017
Auger-K 5.62 49.2 6 0.0059
gt 1 max 475 3
avg 201.0 20 15.00 5 0.0642 63NI B- DECAY (96 Y 4) I{min)=0.10%
X-ray L 0.7 0.36 12 =0
X-ray Ka, 6.39084 7.76 21 0.0011 Radiation Energy Intensity A (g-rad/
X-ray FKa, 6.40384 15.3 4 0.0021 TYpe (ke V) (%) pCi-h)
X-ray KB 7 3.09 10 0.0005 mmmmmmmme | emeseeese | cescecece | ceeeeeeo
y 1 810.750 20 99.450 10 1.72
vy 2 863.940 20 0.680 10 0.0125 g~ 1 max 65.87 15
ry 3 1674.73 4 0.520 10 0.0185 avg 17.13 4 100 0.0365

Maximum yx-intensity = 30.00%

64CU B+ DECAY (12.701 # 2) I(min)=0.10%

S9FE B- DECAY (44.6 D 4) T(min)=0.10%
% (EC+B+)=62.8 4
SEE ALSO 64CU B~ DECAY
Radiation Enerqgy Intensity A(g-rad/ L. .
Type (keV) (%) uCi=h) Radiation Enerqgy Intensity A(g-rad/
mee e+ Amcccmmce cemeemmme mee————— TY pe (keV) (%) uCi-h)
B~ 1 max 131.0 20
avg 35.8 6 1.27 3 0.0010 Auger-L 0.84 58.9 21 0.0011
B~ 2 max 273.0 20 Auger-K 6.54 23.3 12 0.0032
avg 80.8 6 45.6 8 0.0785
B~ 3 max 466.0 20 g+ 1 max 655.1 25
avg 149.3 7 52.8 12 0.168 avg 279.1 1 18,00 20 0.107
f~ 4 max 1565.0 20
avg 635.8 8 0.18 4 0.0024 X-ray L 0.85 0.22 8 «0
total p— X-ray Kay 7.46089 4.9 4 0.0008
avg 117.4 8 99.9 15 0.250 X-ray Ka, 7.47815 9.6 7 0.0015
X-ray KB 8.26 1.96 4 0.0003
1 weak B's omitted (SIf = 0.08%) v 1 1345.9 3 0.49 & 0.0140

*2% continued *xk Maximum yt-intensity = 36.00%



64CU B- DECAY (12.701 H 2) I(min)=0.10% 66GA B+ DECAY (9.40 H 7) I(min)=0.10%
%B-=37.2 4
SE® ALSO 64CU B+ DECAY Radiation Energy Intensity A(g-rad/
Type (kevV) (%) pCi-h)
Radiation Erergy Intensity A{g-rad/ e - seSsTooos SSssssoss sesooos-
Ty pe (keV) (%) pCi-h)
mmmmmmmem mmmmmmme— emmemceee memmcema Auger-L 0.99 56 3 0.0012
Auger-K 7.53 20.6 13 0.0033
B~ 1 max 578.0 23
avg 190.2 9 37.2 4 0.151 B* 1 max 362 3
avg 157.0 13 1.00 10 0.0033
pt 2 max 720 3
avg 308.7 13 0.160 10 0.0011
g+ 3 max 772 3
. avg 330.9 13 0.70 10 0.0049
g+ 4 max 821 3
65ZN EC DECAY (2u4.1 D 2) I (min)=0.10% avg 352.2 13 0. 220 20 0.0017
B* 5 max 924 3
avg 397.1 13 4.10 20 0.0347
Radiation Enerqgy Intensity A(g-rad/ B+ 6 max 1780 3
Type (keV) (%) uCi-h) avg 781.6 13 0.37 3 0.0062
TTTTSSSST wSSSsssTs TEssSsssss Soeseess B+ 7 max 4153 3
avg 1904.1 14 49.9 10 2.02
Auger-L 0.92 126.7 18 0.0025 total g+
Auger-K 7 48.3 8 0.0072 avg  1726.3 20 56.4 11 2.08
B* 1 max 328.8 11 X-ray L 1 0.28 12 =0
avg 142.5 5 1.460 20 0.0044 X-ray Kas 8.61578 5.6 4 0.0010
X-ray Kay 8.63886 11.0 8 0.0020
X-ray L 0.93 0.57 20 =0 X-ray KB 9.57 2.25 16 0.0005
X-ray Kap 8.027830 11.5 3 0.0020 v 4 448.90 10 0.111 5 0.0011
X-ray Koy 8.047780 22.6 S 0.0039 vy 7 686.28 10 0.261 10 0.0038
X-ray K§g 9 4.61 13 0.0009 vy 8 833.56 10 6.12 15 0.109
ry 3 1115.52 3 50.75 10 .21 vy 10 856.70 10 0.123 5 0.0022
Maximum yt-intensity = 2,92% vy 11 907.0 3 0.115 8 0.0022
vy 15 1039.29 10 38.4 8 0.850
v 18 1190.36 10 0.134 12 0.0034
v 20 1232.9 0.538 19 0.0141
v 21 1333.20 20 1.25 3 0.0355
v 22 1356.2 0.38 4 0.0109
7 23 1356.6 0.127 20 0.0037
y 24 1357 0.19 8 0.0055
v 25 1418.88 10 0.645 16 0.0195
v 27 1508.33 10 0.584 17 0.0188
v 29 1899.18 10 0.u434 15 0.0176
v 30 1918.64 10 2.17 5 0.0887
v 32 2173.90 20 0.12 3 0.0055
v 33 2190.00 20 5.76 15 0.269
7 34 2213.60 20 0.142 9 0.0067
vy 36 2393.30 20 0.253 10 0.0129
v 37 2422.70 10 1.97 5 0.102
vy 40 2752.10 20 23.5 6 1.38
v 41 2780.50 20 0.129 5 0.0076
Yy 42 2934.30 20 0.219 6 0.0137
vy 46 3229.26 10 1.51 4 0.104
v 48 3381.32 10 1.43 4 0.103
v 49 3422.64 15 0.833 24 0.0607
v 50 3433,00 15 0.284 7 0.0208
vy 53 3767.40 20 0.142 9 0.0114
y 54 3791.47 10 1.025 25 0.0828
7 58 4086.36 10 1.15 &4 0.0999
v 59 $295.70 20 3.53 9 0.323
¥ 60 4462.01 15 0.718 17 0.0682
¥y 61 4806.59 15 1.49 5 0.153

27 weak 7y's omitted (£Iy = 1.24%)
Maximum yt-intensity =112.90%




67CU

B- DECAY

(61.86 H 12)

I(min)=0.10%

THE UNCRRTAINTIES IN THE INTENSITIES

FOR THE RADIATIONS FROM 67CU INCLUDE ONLY THE
UNCERTAINTIES IN RELATIVE PHOTON AND INTERNAL

CONVERSION DATA.

THE ADDITIONAL UNCERTAINTY

ARLISING FROM THE CONVERSION OF RELATIVE
INTENSITIES TO INTENSITTES PER 100 67CU DECAYS
IS NOT KNOWN SINCE THE UNCERTAINTY IN THE
GROUND STATE B- BRANCH,

CONVERSION,

NEEDED FOR

IS NOT KNOWN. NOTE THA

THIS
T A 20%

UNCERTAINTY IN THIS B- BRANCH WOULD RESULT IN
A 5% UNCERTAINTY TO BE ADDED (IN QUADRATURE) TO
THE INTENSITY UNCERTAINTIES GIVEN BELOW

Radiat
TY pe

Auger-
Auger-
ce-K-
ce-K-
ce-L-
ce-M-
ce-K~

g~ 1
B- 2
g~ 3
g~ 4
total
X-ray
X-ray

X-ray
X-ray

R ===
AL E WK -

67GA EC DECAY

Radiat
Type

Auger-
Auger-
ce~-K-
ce~K-
ce-L-
ce-H-

X-ray
X-ray
X-ray
X-ray

(ORI R
SONE WK -

ion

L
K

W NN

mnax
avg
max
avg
mnax
avg
max
avg

avg
Kay

Ka;

KB

ion

L
K

NN -

o

Kagp

Kag

Ererqgy
(keV)

0.99

7.53

81.614
83.657
92.122
93.180
174 .908

180

50
389
120
481
153
574
189

WD W WD WD

140

=

1

17
17
17
17
20

8.61578
8.63886

9.57
$1.273
93.316

184.567
208.966
300.232
393.502

Energy
(keV)

0.99
7.53
81.614
83.657
92.122
93.180

1

17
17
20
20
25
20

(78.0

17
17
17
17

8.61578
8.63886

9.57
91.273
93.316

184.567
208.966
300.232
393.502
887.68

17
17
20
20
25
20
y

Intensity
(%)

20.0 14
7.3 6
0.56 4

12.5 8
1.54 10
0.225 15
0.91 10

1.20 20
57.0 20
22.0 20
20

100 3

0.10 &
1.99 17
3.9 4
0.80 7
7.6 5
16.7 10
47.7 10
0.114 10
0.76 5
0.215 20

B 3)

Intensity
(%)

167 9
61 4
0.232 15
28.3 16
3.47 20
0.51 3

0.8 4
16.7 12
32.7 24

6.7 5

3.18 17
37.8 20
23.7 12

2.34 12
16.00 20

4.48 23

0.139 10

3 weak 7's omitted (XIy = 0

A(g-rad/
uCi-h)

0.0004
0.0012
0.0010
0.0223
0.0030
0.0004
0.0034

0.0013
0.1u46
0.0717
0.0805
0.299

:0
0.0004
0.0007
0.0002
0.0148
0.0332
0.188
0.0005
0.0049
0.0018

I(min)=0.10%

A(g-rad/
uCi-h)

0.0035
0.0098
0.0004
0.0505
0.0068
0.0010

=0

0.0031
0.0060
0.0014
0.0062
0.0751
0.0931
0.0104
0.102

0.0375
0.0026

- 12%)

68GA B+ DECAY (68.0 M )

Radiatior Enerqgy Intensity
Type (keV) (%
Auger-L 0.99 14.3 7
Auger-K 7.53 5.2 4
B+ 1 max 820
avg 352.0 10 1.10 10

gt 2 max 1897.0 10
avg 835.0 10 88 3
total B+
avg 826.2 10 89 3

X-ray Kas 8.61578 1.43 10
X-ray Ka, 8.63886 2.81 20
X-ray KB 9.57 0.57 &
v 3 1077.40 10 3.30 10
T 6 1883.20 10 0.143 6

I(min)=0.10%

A(g-rad/
uCi-h)

0.0003
0.0008

0.0082

0.0003
0.0005
0.0001
0.0757
0.0057

6 weak y's omitted (ZIy = 0.24%)

Maximum yt+-intensity =178.82%

68GE EC DECAY (288 D 6)
Radiation Energy Intensity
Ty pe (keV) (%)

Auger-L 1 121.4 18
Auger-K 8 42.4 7
X-ray L 1 0.67 19
X-ray Kap 9.22482 13.1 3
X-ray Ka, 9.25174  25.6 5
X-ray KB 10.3 5.45 14

69ZN IT DECAY (13.76 8 3)

13.76-H 692N ALSO DECAYS
VIA A 0.033% 3 B- BRANCH

Radiation Enerqgy Intensity
Ty pe (keV) (%
Auger-L 0.99 6.3 4
Auger-K 7.53 2.28 16
ce-K- 1 428.975 18 4,38 16
ce-L- 1 437.440 18 0.512 21
ce-MNO- 1 438.498 18 0.171 10
X-ray Kap 8.61578 0.62 5
X-ray Kay 8.63886 1.23 9
X-ray KB 9.57 0.250 19
r 1 438.634 18 94,90 16

I(min)=0.10%

A(g-rad/
pCi-h)

0.0028
0.0073

80
0.0026
0.0050
0.0012

I(min)=90.10%

A (g-rad/
pCi-h)

0.0001
0.0004
0.0401
0.0048
0.0016

0.0001

0.0002
=0

0.887
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69ZN B- DECAY (57 M 1) I(nin)=0.10% 72GA B- DECAY (14.1 H 2) I(min)=0.10%
Radiatior Erergy Intensity A(g-rad/ Radiation Frerqgy Intensity 4 (g-rad/
Ty pe (keV) (%) uCi-h) Type (keV) (%) uCi-h)
f~ 1 max 907 4 Auger-1L 1.19 0.56 4 =0
avg 322.2 15 100 0.686 Auger-K 8.56 0.204 15 =0
ce-K- 20 680.10 20 0.443 19 0.0064
g~ 1 max 235 3
avg 67.1 10 0.112 19 0.0002
B~ 2 max 315 3
avg 93.7 10 0.78 3 0.0016
72AS EC DECAY (26.0 H 1) I{(min)=0.10% B~ 3 max 427 3
avg 133.0 11 0.247 10 0.0007
B~ 4 max 538 3
Radiation Energy Intensity A{g-rad/ avg 173.9 11 0.350 20 0.0013
Type (keV) (% uCi-h) B~ 5 max 554 3
----------------------------------- avg 179.9 11 0.340 20 0.0013
p~ 6 max 651 3
Auger-1L 1.19 15.9 7 0.0004 avg 217.6 11 14.9 & 0.0691
Auger-K 8.56 5.5 4 0.0010 g~ 7 max 668 3
ce-K- 7 680.10 20 0.87 9 0.0125 avg 226.2 11 22.0 4 0.105
B~ 8 max 958 3
Bt 3 max 814 7 avg 342.4 12 27.4 8 0.200
avg 351 3 0.450 20 0.0034 B~ 9 max 1050 3
p* 4 max 927 7 avg 381.5 12 1.96 4 0.0159
avg 400 3 0.167 9 0.0014 B~10 max 1478 3
B* 5 max 1865 7 avg 569.7 13 9.10 24 0.110
avg 822 4 6.0 3 0.105 8~11 max 1529 3
gt 6 max 2495 7 avg 592.6 13 0.14 4 0.0018
avg 1115 4 6u4.1 12 1.52 B~ 12 max 1591 3
B+ 7 max 2638 7 avg 620.5 13 0.33 6 0.0044
avg 1203 4 0.12 9 0.0031 8-13 max 1928 3
p* 8 max 3329 7 avg 774.7 13 2.90 20 0.0479
avg 1526 4 16.5 14 0.536 B~14 max 2265 3
total g+ avg 931.3 4 0.7 S 0.0139
avg 1165 5 87.6 19 2.17 p-15 max 2529 3
avg 1055.7 14 9.0 9 0.202
6 weak P's omitted (ZIPp = 0.23%) p~16 max 3159 3
avg 1355.0 14 9.5 12 0.274
X-ray Kaj 9.85532 1.9% 10 0.0004 total -
X-ray Ka, 9.88642 3.73 19 0.0008 avg 493.4 18 100.0 19 1.05
X-ray Kp 11 0.83 5 0.0002
y 5 600.90 10 0.319 17 0.0041 8 weak f's omitted (TIB = 0.23%)
Y 6 629.93 5 8.1 3 0.109
r 9 786.43 S 0.430 18 0.0072 X-ray Ka, 9.88642 0.138 9 =0
v 10 834,00 3 79.7 14 1.42 v 2 112.52 3 0.11 5 0.0003
v 12 894.27 5 0.79 3 0.0150 v 6 289.3 3 0.172 10 0.0011
v 21 1050.76 5 0.98 4 0.0219 v 9 336.3 3 0.105 10 0.0008
v 25 1215.14 5 0.231 17 0.0060 y 10 381.20 20 0.268 10 0.0022
vy 28 1390.44 5 0.239 9 0.0071 vy 12 428.3 3 0.220 10 0.0020
7 29 1464 .00 7 1.14 5 0.0355 7 13 449.6 3 0.153 20 0.0015
v 30 1475.91 7 0.502 19 0.0158 7 14 479.1 3 0. 105 10 0.0011
7 32 1568.20 10 0.143 9 0.0048 vy 17 587.9 & 0.105 10 0.0013
Y 36 1680.70 10 0.120 ¢ 0.0043 v 18 600.85 3 5.45 20 0.0697
vy 37 1710.90 7 0.271 17 0.0099 v 19 629.86 U4 25.2 8 0.339
7 41 1991.14 8 0.383 18 0.0162 v 21 735.90 20 0.373 10 0.0058
7 43 2105.9 3 0.74 8 0.0332 ¥ 24 786 .40 10 3.26 9 0.0546
7 44 2109.8 3 0.223 25 0.0100 7 25 810.24 9 2.0t 9 0.0346
vy 46 2201.74 9 0.518 19 0.0243 v 26 834.02 3 95.59 11 1.70
Y 48 2248.50 10 0.335 17 0.0160 v 27 861.11 5 0.92 3 0.0168
v 53 2507.90 10 0.335 17 0.0179 v 29 894.22 5 9.9 3 0.189
v 58 2621.50 10 0.391 18 0.0218 v 30 924,10 20 0.143 10 0.0028
7 64 2940.10 10 0.335 17 0.0210 v 32 939,40 20 0.259 7 0.0052
vy 66 2982,.10 20 0.19%1 25 0.0121 7 34 970.54 6 1.09 3 0.0225
v 67 3094.30 20 0.7143 9 0.0095 v 36 999.86 6 0.803 20 0.0171
. vy 38 1050.69 6 6.88 20 0.154 -
56 weak r's omitted (ZIy = 1.75%) Y 42 1215.16 8 0.784 20 0.0203
Maximum y:-intensity =175.13% y 43 1230.86 7 1.46 4 0.0383
7 44 1260.10 8 1.10 3 0.0295
v 45 1276.75 8 1.558 20 0.0424
vy 47 1u64.00 10 3.54 10 0.110
v 49 1567.9 4 0.20 4 0.0067
v 50 1571.50 20 0.80 3 0.0269
y 51 1596.65 9 4.3 4 0.146

*** continued *%x%



72GA B- DECAY (4.1 H 2) (continued)
Radiatior Energy Intensity A(g-rad/
Type (keV) (3] uCi~h)
T 54 1680.77 8 0.99 u 0.0356
v 55 1710.90 20 0.411 20 0.0150
v 57 1837.80 20 0.229 10 0.0090
v 58 1861.09 8 5.26 10 0.208
v 59 1878.0 3 0.229 20 0.0092
v 60 1920.2 3 0.143 20 0.0059
¥y 61 1991.3 3 0.112 3 0.0047
Y 63 2109.50 10 1.07 3 0.0481
v 64 2201.67 8 25.6 8 1.20
y 65 2214.5 8 0.153 20 0.0072
v 68 2490.98 8 7.93 20 0.421
v 69 2507.80 8 12.7 4 0.679
v 70 2515.6 5 0.239 20 0.0128
vy 73 2621.0 4 0.143 20 0.0080
v 76 2844.10 20 0.478 20 0.0290
40 weak y's omitted (£Iy = 1.30%)
73AS EC DECAY (80.30 D 6) I(min)=0.10%
Radiation Enerqgy Intensity A (g-rad/
Type (keV) (%) pCi~h)
Auger-1L 1.19 321 10 0.0081
ce-K- 1 2.160 17 27.8 6 0.0013
Auger-K 8.56 88 5 0.0161
ce-L~ 1 11.849 15 60.3 7 0.0152
ce-M- 1 13.083 15 8.9 3 0.0025
ce-NOP- 1 13.263 15 3.00 10 0.0008
ce-K~ 2 42.334 12 76.1 6 0.0686
ce-L- 2 52.023 9 11.1 4 0.0123
ce-M- 2 53.257 9 1.73 5 0.0020
ce~NOP- 2 53.437 9 0.580 10 0.0007
X-ray L 1.19 1.9 7 =0
X-ray Ka, 9.85532 30.5 16 0.0064
X-ray Ka, 9.88642 60 3 0.0125
X-ray KB 1 13.3 7 0.0031
r 2 53.437 9 10.5 3 0.0120
1 veak 7's omitted (ZIy = 0.09%)

73SE EC DECAY

Rajdiation

Type
Auger-1
Auger-K
ce-kK- 1
ce-L- 1
ce-MNNO- 1
ce~-K- 2
ce-L- 2

(7.1 5 1) I(min)=0.10%
Energy Intensity A (g-rad/

(keV) (% uCi-h)
1.24 67 4 0.0018
9.1 21.8 17 0.0042
55.13 10 19.1 6 0.0224
65.47 10 2.10 8 0.0029
66 .80 10 0.387 17 0.0006
349.23 10 1.1 6 0.0079
359.57 10 0.12 8 0.0009

**% continued *x

73SE EC DECAY (7.1 8 1) (continued)
Radiation Enerqy Intensity A (g-rad/
Type (keV) (%) uCi-h})
B* 4 max 1208 10
avg 525 3 0.52 0.0058
g* 5 max 1290 10
avg 562 5 64.6 9 0.773
Bt 6 max 1651 10
avg 725 5 0.52 0.0080
total g+
avg 563 5 65.7 9 0.787
3 weak B's omitted (ZIBf = 0.05%)
X-ray 1L 1.28 0.47 14 =0
X-ray Kas 10.507990 8.4 5 0.0019
X-ray Kay 10.54370 1 16.3 10 0.0037
X-ray XB 1.7 3.78 23 0.0009
ry 1 67.00 10 T7.4 13 0.110
T 2 361.10 10 96.7 10 0.744
y 4 510 1.1 4 0.0116
v 12 865 .40 20 0.47 3 0.0087
Y 14 901.2 &4 0.12 3 0.0022
vy 17 1111.0 4 0.17 5 0. 0041
¥ 19 1422.90 20 0.1 3 0.0032
14 weak 7's omitted (¥Iy = 0.49%)

Maximum y+-intensity =131.37%

J4AS B- DECAY (17.78 D 3)
%8-=33.7 37
SEE ALSO 7u4AS B+ DECAY
Radiation Enerqgy Intensity
Type (keV) (%)
g~ 1 max 720 3
avg 283.4 11 15.2 7
g~ 2 max 1354 3
avg 531.5 12 18.5 17
total B~
avg 401.1 14 33.7 19

I(min)=0.10%

A(g-rad/
HCi-h)
0.0788
0.209

0.288

1 weak B's omitted (XTI = 0.04%)

634.78 8

15.2 18

0.205

2 vweak 7's omitted (IIy = 0.04%)



74AS B+ DECAY (17.78 D 3) T (min)=0.10% 76AS B- DECAY (26.32 H 7) I(win)=0.10%
% (EC+B+)=66.3 37
SEE ALSO 74AS B- DECAY Radiatior Energy Intensity 8 (g-rad/
Type (keV) (%) uCi-h)
Radiation Energy Intensity A(g-rad/ et T
Type {keV) (%) pCi-h)
e e b b B~ 1 max 299.3 19
avg 88.0 7 0.61 4 0.0011
Auger-1L 1.19 42.5 19 0.0011 B— 2 max 313.7 19
Auger-K 8.56 1.3 9 0.0026 avg 92.8 7 1.14 7 0.0023
g~ 3 max S40.2 19
p* 2 max 944.3 18 avg 173.8 8 1.81 12 0.0067
avg 407.9 8 26.7 11 0.232 B~ 4 max 1181.3 19
g+ 3 max  1540.1 18 avg 436.4 9 1.94 12 0.0180
avg 700.9 9 1.70 14 0.0254 B~ 5 max 1752.9 19
total p+ avg 691.7 9 7.3 S 0.108
avg 425.3 9 28.4 11 0.257 B~ 6 max 1846.7 19
avg 749.1 9 0.75 6 0.0120
1 weak f's omitted (ZIP = 0.02%) B~ 7 max 2409.9 19
avg 996.5 9 33.2 15 0.705
X-ray L 1.19 0.26 9 =0 B~ 8 max 2969.0 19
X-ray Ka, 9.85532 5.0 3 0.0010 avg 1267.1 9 53.0 20 1.43
X-ray Ka, 9.88642 9.7 6 0.0020 total B~
X-ray Kp 1" 2.17 13 0.0005 avg 1072.3 12 100 3 2.29
v 1 595.80 8 60 4 0.766
¥y 2 608.39 8 0.58 S 0.0075 9 weak p's omitted (XIB = 0.29%)
v 9 1204.34 8 0.271 22 0.0070
Yy 6 559,10 5 42,9 19 0.511
8 weak 7y's omitted (£Iy = 0.10%) y 7 563.23 8 1.12 6 0.0135
Maximum yt-intensity = 56.83% v 10 657.03 5 5.8 4 0.0817
v 14 740.12 8 0.112 7 0.0018
v 16 771.76 8 0.112 10 0.0018
vy 20 867.63 8 0.120 7 0.0022
v 26 1129.87 7 0.137 11 0.0033
v 28 1212.72 18 1.56 11 0.0403
vy 29 1216.02 7 3.69 24 0.0956
75SE BEC DECAY (120 » 1) I(min)=0.10% r 31 1439.13 8 0.313 19 0.0096
v 32 1453.60 & 0. 124 11 0.0039
7 41 2096.33 14 0.63 5 0.0284
Radiation Bnergy Intensity a{g-rad/ y 42 2110.79 15 0.378 24 0.0170
Type (keV) (%) uCi-h) .
v mre mmecmmm—a mmmm————— eee———— 33 weak 7's omitted (ZIy = 0.59%)
Auger-1L 1.24 131 7 0.0035
Auger-K 9.1 42 3 0.0082
ce-K- 1 12.53 20 4.4 3 0.0012
ce~-L- 1 22.87 20 0.86 6 0.0004
ce-¥- 1 204,20 20 0.138 10 =0
ce-K~ 2 54.183 10 0.356 24 0.0004 77GE B- DECAY (11.30 H 1) I(nin)=0.10%
ce-K- 4 84.8663 22 2.50 & 0.0045
ce-L- U 95.2065 22 0.333 38 0.0007 o .
ce-XK- 5 109.248 3 0.624 13 0.0015 Radiation Energy Intensity A(g-rad/
ce-K- 6 126.133 5 1,49 3 0.0040 Type (keV) (%) uCi-h)
ce~-L- 6 136,473 5 0.155 4 0.0004 TTTTTosts Tmmmmmsss mommssmeos meemeeeee
ce-K- 10 252.784 8  0.381 7 0.0021
ce-K- 11 267.661 8  0.178 13 0.0010 B~ 1 max 162 10
avg 45 3 0.101 6 =0
X-ray L 1.28 0.9 3 =0 B~ 2 max 193 10
X-ray Ka, 10.507990 16.3 10 0.0036 avg 54 4 0.221 8 0.0003
X-ray Ka, 10.54370 1 31.7 18 0.0071 B~ 3 max 282 10
X-ray K8 1.7 7.3 5 0.0018 avg 82 4 0.156 6 0.0003
y 2 66.050 10 1.011 24 0.0014 B~ 4 max 352 10
y 4 96.7330 20 3.20 &6 0.0066 avg 106 &4 1.04 4 0.0023
¥y 5 121.115 3 16.72 19 0.0431 B~ 5 max 364 10
y 6 136.000 5 56.8 7 0.165 avg 110 4 2.28 8 0.0053
y 7 198.596 7 1.43 3 0.0060 B~ 6 max 595 10
v 10 264.651 8 59,50 20 0.3135 avg 195 4 2.25 8 0.0093
v 11 279.528 8 25.1 3 0.149 B~ 7 max 706 10
v 13 303.310 11 1.363 25 0.0088 avg 238 &4 8.1 5 0.0411
v 16 400.646 9 11.78 19 0.101 g~ 8 max 735 10
avg 250 4 2.52 8 0.0134
15 weak 7's omitted (£Iy = 0.09%) g~ 9 max 1132 10
avg 416 5 1.87 6 0.0166
B~10 max 1145 10
avg 422 5 7.18 23 0.0645
B~11 max 1167 10
avg 431 5 0.19 15 0.0017
*¥% continued #*%x




77GE B- DECAY

Radiation

Ty pe

B-12
p-13
p—14
g-15
p-16
B-17
B-18
g-19
B-20
p-21
p-22
p-23
p-24
B-25
B-26
p-27
p-28
B-29

total

vo~NTNEWN

RN R R YRR R R RN R RN ===
N
—t

max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
ma x
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
-

avg

(11.30 °H 1)
Energy Tntensity
(keV) (%)

1178 10

436 S 0.91 3
1248 10

467 5 4.0 4
1307 19

492 5 1.77 17
1361 10

516 S 0.153 5
1386 10

527 S 0.43 15
1516 10

586 5 19.3 7
1541 10

597 5 0.140 5
1647 10

645 5 0.176 9
1817 10

722 S 0.307 19
1831 10

729 5 0.270 18
1921 10

770 5 0.69 7
2072 10

840 5 0.98 4
2074 10

gu1 5 20.8 9
2092 10

849 5 0.83 7
2231 10

914 5 15.4 9
2442 10
1013 5 2.5 8
2491 10

1036 5 5.3 8
2511 10

1046 5 0.47 6

645 7 100.5 20

(continued)

A(g-rad/
pCi=-h)

0.0085
0.0398
0.0186
0.0017
0.0048
0.241
0.0018
0.0024
0.0047
0.0042
0.0113
0.0175
0.373
0.0150
0.300
0.0539
0. 117
0.0105

1.38

5 weak B's omitted (ZIBf = 0.20%)

156.36 3
159.11 15
177.28 3
194.762 20
208.98 6
211.031 19
215.505 22
219.1 3
254.74 16
264.440 17
268.10 22
337.63 6
338.66 4
367.397 16
416.328 14
419.75 3
439.438 20
461.378 15
475.433 17
520
558.018 13
582.537 14
614.39
624.76 9
631.823 13
634.389 15
673

673
698.538 25
705.24 8

**x continued ***

0.81 S
0.232 11
0.181 8
1.79 8
0.95 4
31.1 13
28.9 12
0.15 15
0.213 8
54.4 17
0.3 3
0.234 10
0.67 3
14.1 5
22.0 8
1.24 4
0.204 7
1.28 5
1.00 4
0.30 4
16.2 6
0.787 25
0.51 6
0,184 6
7.03 23
2.10 7
0.54 6
0. 134 15
0.231 8
0.108 &4

0.0027
0.0008
0.0007
0.0074
0.0042
0.140
0.133
0.0007
0.0012
0.306
0.0017
0.0017
0.0049
0.111
0.195
0.0111-
0.0019
0.0126
0.0101
0.0033
0.193
0.0098
0.0067
0.0024
0.0946
0.0284
0.0077
0.0019
0.0034
0.0016

77GE B- DECARY (11.30 H 1)

Radiation
T ype

54
55
57
58
59
60
62
63
65
68
693
70
71
73
76
77
78
79
81
83

RNRRRIRRLE LR R R R ==~ ~=

Energy
(keV)

712.35

714,345
743.649
Tu5.748
749.861
766.715
781.261
784.770
794.328
810.352
813.36

823.13

843.173
875.191
896 .51

12
25
12
12
13
13
12
18
12
8

4

17
17
5

900.97 11

906.986
913.805
923.143
925.473
928.853
939.350
996 .55
1061.699
1080.82
1085.188
1114.80
1124.99
1151.837
1193.263
1215.418
1242,.183
1263.862
1279.957
1309.271
1312.802
1319.662
1368
1452.59
1476.524
1479
1495.597
1538.763
1573.688
1709.812
1719.656
1727.18
1846.41
2000. 10
2077.20
2089.60
2126.15
2341.63

13
20
20

12
15
3

23
8

13
4

3

25
13
25
15
15
20
16
16
17

4
22

17
20
20
25
22
3

FEWWWW

Intensity
(%
0.8 3
7.2% 23
0,179 6
0.97 3
0.89 3
0.79 3
1.02 4
1.33 5
0.279 9
2.29 8
0.133 5
0.606 20
0.210 7
0.789 25
0.123 4
0.122 4
0.96 3
0.369 12
0.696 22
0.72 8
1.05 4
0.287 10
0.106 4
0.152 5
0.243 8
6.10 20
0.104 4
0.119 4
0.197 7
2.59 9
0.128 4
0.401 13
0.86 3
0.175 6
0.491 16
0.361 12
0.304 10

3.4

0.122 4
0.244 8
0.128 14
0.503 16
0.144 5
0.664 21
0.310 10
0.402 13
0.149 5
0.172 6
0.565 18
0.235 8
0.241 8
0.206 7
0.476 15

(continued)

A(g-rad/
uCi-h)

0.0127
0.110

0.0028
0.0155
0.0142
0.0129
0.0170
0.0222
0.0047
0.0395
0.0023
0.0106
0.0038
0.0147
0.0024
0.0023
0.0185
0.0072
0.0137
0.0143
0.0208
0.0057
0.0023
0.0034
0.0056
0. 141

0.0025
0.0028
0.0048
0.0659
0.0033
0.0106
0.0230
0.0048
0.0137
0.0101
0.0085
0.0983
0.0038
0.0077
0.0040
0.0160
0.0047
0.0222
0.0113
0.0147
0.0055
0.0068
0.0241
0.0104
0.0107
0.0093
0.0237

94 weak 7's omitted (£Iy = 3.08%)



77AS B~ DECAY (38.8 H 3) I(min)=0.10%
Radiation Enerqgy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-L 1.32 0.11 3 =0
g~ 1 max 163 9
avg 45 3 0.70 20 0.0007
B~ 2 max 434 9
avg 135 4 0.70 20 0.0020
B~ 3 max 445 9
avg 139 4 1.6 4 0.0047
B~ 4 max 684 9
avg 229 4 97.1 8 0.474
total B-
avg 226 4 100.1 10 0.481
2 weak B's omitted (XIB = 0.03%)
Yy 3 87.876 20 0.21 6 0.0004
¥ 5 161.933 20 0.13 4 0.0004
r 7 238.999 20 1.6 4 0.0081
ry 8 242,790 20 0.43 11 0.0023
7 12 520,652 20 0.62 16 0.0069
7 weak 7's omitted (ZIy = 0.10%)
77BR EC DECAY (56 H 2) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
Ty pe (ke?) (%) pCi~h)
Auger-L 1.32 115 7 0.0032
Auger-K 9.67 36 3 0.0074
ce-K- 3 75.14 10 0.146 5 0.0002
ce-K- 8 149.17 8 0.79 3 0.0025
ce-L- 8 160.18 8 0.134 5 0.0005
ce-K=- 14 226.32 7 0.213 6 0.0010
g* 1 max 343 3
avg 151.6 3 0.73 3 0.0024
X-ray L 1.38 1.05 24 =0
X-ray Ka, 11.18140 2 15.4 10 0.0037
X-ray Ka, 11.22240 2 30.0 18 0.0072
X-ray K8 12.5 7.2 S 0.0019
y 3 87.80 10 1.40 4 0.0026
T S 138.95 9 0,129 &6 0.0004
vy 8 161.83 8 1.10 3 0.0038
Yy 9 180.68 7 0.284 10 0.0011
v 12 200.40 7 1.21 6 0.0052
y 14 238,98 7 23.1 5 0.118
vy 16 289.77 7 2.98 10 0.0159
y 17 270.83 7 0.321 14 0.0019
vy 19 281.65 7 2.29 7 0.0137
v 20 297.23 8 4,16 21 0.0263
7 21 303.76 9 1.18 4 0.0076
vy 27 384,99 8 0o.84 3 0.0069
Yy 32 439.47 6 1.56 5 0.0146
v 34 484.57 7 1.00 4 0.0103
v 36 517.9 u 0.16 5 0.0018
v 37 520.69 6 22.4 6 0.249
v 39 565.91 19 0.427 17 0.0052
v 40 567.90 8 0.86 3 0.0104
T 41 574.64 8 1.19 4 0.0145
y 42 578.91 7 2.96 10 0.0365
Y 43 585.48 7 1.87 5 0.0196
7 48 755.35 7 1.67 5 0.0268
¥ 51 817.79 6 2.08 7 0.0362
¥ 59 1005.05 6 0.92 3 0.0198
37 weak 7's omitted (£Iy = 0.77%)
Maximum yt-intensity = 1.46%

79KR B+ DECAY

Radiation
Type

Auger-L
Auger-K
ce-K- 1

p*+ 3 max
avg

B* 4 max
avg

total B+
avg

Energy
(kev)

343 6
152.3 22
604 6
263.3 22

260.0 23

(35.04 H 10)

2 weak B's omitted (ZIB = 0

X-ray L

X-ray Ka;
X-ray KXa,
X-ray KB

WO EWN=

10

12
16
17
19
25
30
31
35
39

RN R RN RR NN R RN =
-
>

1.u48

11.87760 2 14.9 12
11.92420 2 28.9 23

13.3
44.2 4
135.99 10
180.21 15
208.45 10
217.02 10
261.26 10
299.51 10
306.31 1S
344.70 10
389.00 10
397.56 10
522.98 20
525.32 15
606.07 10
832.04 10
934 .81 15
1025.70 10
1115.1 3
1332.13 10

I (min)=0.10%

Intensity A(g-rad/
(%) uCi-h)
105 8 0.0032
31 4 0.0067
0.214 21 0.0001
0.171 3 0.0006
6.7 6 0.0376
6.9 6 0.0382
.02%)
1.1 4 =0
0.0038
0.0073
7.1 6 0.0020
0.210 20 0.0002
1.00 10 0.0029
0.10 5 0.0004
0.78 4 0.0035
2.40 10 0.0111
12.7 &4 0.0707
1.57 7 0.0100
2.60 10 0.0170
0.240 10 0.0018
1.52 7 0.0126
3.5 3 0.0804
0.250 10 0.0028
C.430 20 0.0048
8.10 20 0. 105
1.26 6 0.0223
0.126 7 0.0025
0.156 9 0.0034
0.370 20 0.0088
0.44 3 0.0125

22 weak 7's omitted (£Iy = 0.52%)
Maximum yt-intensity = 13.79

B1KR EC DECAY

Radiation

Type
Auger-1L
Auger-X
X-ray L
X-ray Kaj
X-ray Ka,
X-ray Kg

vy 1

(2.1E5 Y 2)
Enerqgy Intensity
(keV) (%)
.4 111 6
10.2 31 3
1.48 1.1 4
11.87760 2 15.1 9

11.92420 2 29.3 17

13.3
275.990 11

7.2 5
2.0 20

%

I(nin)=0.10%

A (g-rad/
uCi-h)

0.0033
0.0068

=0
0.0038
0.0075
0.0021
0.0118



82BR B- DECAY (35.30 H 3) I(min)=0.10%
Radiation Ernergy Intensity A(g-rad/
Type (keV) (%) uCi~h)
g~ 1 max 259 5
avg 74.0 20 1.40 10 0.0022
g~ 2 max 439 5
avg 136.0 20 98.60 10 0.286
total B~
avg 135.1 21 100.00 15 0.288
y 1 92.184 8 0.75 5 0.0015
vy 4 137.40 20 0.14 3 0.0004
vy 6 221.45 3 2.25 9 0.0106
y 7 273.45 3 0.79 5 0.0046
vy 12 554.320 20 70.6 9 0.834
v 14 606.30 10 1.17 9 0.0151
vy 15 619.070 20 43.1 7 0.569
v 17 698.330 20 27.9 6 0.416
¥y 19 776.49 3 83.4 9 1.38
T 20 827.81 3 28.2 4 0.426
v 23 952.10 20 0.37 3 0.0074
v 24 1007.57 9 1.31 & 0.0281
v 25 1043.97 3 27.4 5 0.608
v 27 1081.40 20 0.63 4 0.0144
v 30 1317.47 S 26.9 S 0.756
v 32 1426 0.11 5 0.0033
v 33 1474,82 8 16.60 25 0.521
7 34 1650.30 10 0.79 5 0.0279
v 35 1779.60 20 0.117 17 0.00u44
18 weak 7y's omitted (fIy = 0.75%)
84RB B+ DECAY (36 D1 I(min)=0.10%
R(EC+B+)=96.4 6
SEE ALSO 84RB B- DECAY
Radiation Energy Intensity A(g-rad/
Ty pe (keV) (%) pCi-h)
RAuger-L 1.5 70 4 0.0022
Auger-K 10.8 19.8 17 0.0046
g+ 1 max 776 3
avg 338.4 13 12.9 4 0.0930
g+ 2 max 1658 3
avg 730.6 14 12.0 4 0.187
total B+
avg 527.4 16 24.9 6 0.280
X-ray L 1.59 0.9 4 =0
X-ray Kap 12.5980 20 10.5 6 0.0028
X-ray Ko, 12.6490 20 20.4 10 0.0055
X-ray KB 14 5.2 3 0.0016
y 1 881.50 10 71.0 20 1.33
y 2 1015.90 10 0.43 7 0.0093
y 3 1897.00 20 0.78 8 0.0315
Maximum y+-intensity = 49.80%

84RB B- DECAY (34 D 1) T(min)=0.10%
%B-=3.6 6
SEE ALSO 84RB B+ DECAY
Radiation Enerqgy Intensity A(g-rad/
Ty pe (keV) (%) uCi-h)
B~ 1 max 830 4
avg 309.9 14 3.6 6 0.0238
85KR B~ DECAY (10.72 Y 1) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
1y pe (keV) (%) uCi-h)
B~ 1 max 173.0 20
avg 47.5 6 0.430 10 0.0004
B~ 2 max 687.0 20
avg 251.4 8 99.570 10 0.533
total p-
avg 250.5 8 100.000 15 0.534
ry 1 513.990 10 0.430 10 0.0047
85KR IT DECAY (4.48 H 1) I(min)=0.10%
®IT=21.1 6
SEE ALSO 85KR B- DECAY (4.48 H)
Radiation Energy Intensity A{g-rad/
Ty pe (keV) (%) pCi-h)
Auger-L 1.5 7.7 5 0.0002
Auger-~K 10.8 2.14 20 0.0005
ce~K- 1 290.544 20 6.05 21 0.0374
ce~-L- 1 302.949 20 0.90 3 0.0058
ce-MNO- 1 304.582 20 0.182 6 0.0012
X-ray L 1.59 0.10 4 =0
X-ray Kap 12.5980 20 t.14 7 0.0003
X-ray Ka, 12.6490 20 2.21 13 0.0006
X-ray KB A 0.56 4 0.0002
v 1 304.870 20 14.0 4 0.0909



85KR B- DECAY (4.48 H 1) I(min)=0.10%
%B-=78.9 6
SEE ALSO 85KR IT DECAY (4.48 H)
Radiation Enerqgy Intensity A (g-rad/
Ty pe (kaV) (%) pCi=h)
Auger-L 1.68 3.70 12 0.0001
Auger-K 11.4 1.00 4 0.0002
ce-K- 2 135.980 10 3.02 9 0.0087
ce-L- 2 149.115 10 0.340 17 0.0011
g~ 1 max 711.0 20
avg 238.3 7 0.290 10 0.0015
B~ 2 max 841.0 20
avg 290.4 7 78.6 6 0.486
total 8-
avg 290.2 7 78.9 6 0.488
1 weak B's omitted (ZIB = 0.02%)
X-ray Kea, 13.33580 2 0.587 20 0.0002
X-ray Ka, 13.39530 2 1,14 4 0.0003
X-ray K8 15 0.298 11 =0
vy 1 129.850 20 0.300 10 0.0008
y 2 151.180 10 75.5 6 0.243
2 vweak 7's omitted (ZIy = 0.02%)

85SR EC DECAY (64.85 D 3) I(min)=0.10%
Radiation Fnergy Intensitv A(g-rad/
Ty pe (keV) (%) uCi-h)
Auger-L 1.68 108.3 23 0.0039
Auger-K 1.4 29.1 9 0.0071
ce-K- 1 498.790 10 0.617 13 0.0066
X-ray L 1.69 1.6 6 =0
i-ray Kay 13.33580 2 17.1 4 0.0048
X-ray Koy 13.39530 2 33.0 7 0.0094
X-ray KB 15 8.67 24 0.0028
r 1 513.990 10 98.0 10 1.07
1 veak y's omitted (¥Iy = 0.01%)

86RB B- DECAY (18.66 D 2) I(min)=0.10%

86RB ALSO DECAYS
VIA A 0.0052% 5 EC BRANCH

Radiation Enerqgy Intensity A(g-rad/
Type {keV) (%) pCi-h)

B~ 1 max 695 3

avg 231.5 11 8.76 8 0.0432
B~ 2 max 1772 3

avg 708.2 13 31.24 8 1.38
total pg-

avg 666.4 14 100.00 12 1.42
ry 1 1076 .63 10 8.76 8 0.201

16

86Y B+ DECAY (14.74 H 2) I (min)=0.10%
Rad iation Enerqgy Intensity A(g-rad/
Type (keV) (% uCi-h)
Auger-1L 1.79 69 4 0.0026
Auger-K 12 18.0 16 0.0046
g+ 1 max 420 10
avg 187 4 0.30 4 0.0012
gt 3 max 485 10
avg 215 4 0.330 20 0.0015
Bt 5 max 606 10
avg 267 5 0.37 3 0.0021
Bt 6 max 889 10
avg 389 4 0.200 20 0.0017
B* 7 max 933 10
avg 408 5 1.3 3 0.0113
g+ 9 max 1066 10
avg 467 S 2.0 S 0.0199
p*+10 max 1195 10
avg 524 4 1.40 20 0.0156
g+11 max 1254 10
avg 550 4 12.4 5 0. 145
gt12 max 1373 10
avg 603 4 0.69 17 0.0089
f+13 max 1578 10
avg 691 9 5.6 5 0.0824
B+ 14 max 1769 10
avg 783 6 1.7 10 0.0284
B*15 max 2021 10
avg 898 5 3.6 10 0.0689
pt16 max 2397 10
avg 1093 5 0.9 9 0.0210
pt17 max 3174 10
avg 1452 5 1.8 11 0.0557
total B+
avg 666 6 32.9 23 0.466
6 weak 8's omitted (FIB = 0.24%)
X-ray L 1.8 1.1 4 =0
X~-ray Ka, 14.09790 2 11.7 6 0.0035
X-ray Kag 14.16500 2 22.5 11 0.0068
¥-ray Kg 15.8 6.1 3 0.0020
v 1 132.34 10 0.165 9 0.0005
vy 3 182.34 20 0.1 4 0.0004
Y 4 187.87 13 1.26 5 0.0051
Yy 5 190.80 13 1.01 4 0.0041
vy 6 209.80 23 0.396 17 0.0018
y 7 235.37 23 0.396 17 0.0020
y 8 237.9 3 0.132 25 0.0007
y 9 252.05 13 0.371 17 0.0020
¥ 11 264.53 13 0.536 25 0.0030
v 12 307.00 10 3.46 9 0.0227
¥y 13 331.08 23 0.83 3 0.0059
v 15 370.28 17 0.82 5 0.0065
Y 16 380.4 3 0.45 u 0.0037
y 17 382.86 23 3.63 12 0.0296
v 18 425,97 23 0.305 17 0.0028
y 19 439.5 3 0.20 7 0.0019
v 20 443,13 10 16.9 5 0.160
r 21 4ul .18 23 0.6u4 17 0.0061
v 23 469.24 25 0.297 25 0.0030
v 26 515.18 20 4.89 15 0.0537
v 27 580.57 10 4.78 15 0.0592
y 28 608.29 10 2.01 15 0.0261
v 29 618.2 U 0.21 4 0.0028
v 30 627.72 10 32.6 10 0.436
vy 32 6uy 82 2.2 4 0.0300
v 33 645.87 9.2 11 0.126
v 35 689.29 25 0.17 4 0.0025
v 36 702.2 6 0.25 9 0.0037
v 37 703.33 10 15.4 5 0.231
v 38 709.90 10 2.62 8 0.0397
v 39 719.17 23 0.22 4 0.0034

*%% continued %¥%



86Y B+ DECAY

Radiation
Type

40
41
42
43
4u
45
46
47
48
49
50
51
52
53
54
56
57
58
61
63
64
65
66
67
68
70
71
72
73
74
75
76
77
78
79
80
81
82
83
85
86
89
90
92
93
94
96

R R R R R R R R L R R L R R R R R R RS R I N )

27101
7102

(14.74 H 2)
Energy Intensity
(kev) (%)
740.81 13 1.36 5
767.63 13 2.4 4
768.25 0.32 11
777.37 10 22.4 6
783.6 3 0.26 4
826.02 13 3.30 9
833.72 1.€ 4
835.67 4.4 6
882.96 17 0.25 9
887.40 17 0.44 5
955.35 20 1.04 5
971.43 18 0.27 4
1017.93 23 0.18 12
1024.04 10 3.79 17
1076.63 10 82.5 &
1092.68 13 0.69 S
1102.02 23 0.198 25
1133.3 10 0.297 25
1153.05 10 30.5 10
1163.03 10 1.18 5
1253.11 10 t.53 S
1270.16 13 0.65 10
1283.96 13 0.29 11
1294.9 3 0.29 9
1296.03 23 0.54 4
1349.15 10 2.95 10
tu404.8 4 0.18 5
1415.20 23 0.33 9
1507.86 10 0.35 S
1533.19 13 0.22 &
1535.67 13 0.12 4
1564.4 5 0.18 5
1696.25 13 0.635 17
1711.6 7 0.17 4
1724.15 10 0.55 5
1790.90 10 1.00 5
1801.70 10 1.65 5
1854.38 13 17.2 5
1920.72 13 20.8 7
2017.1 6 0.132 17
2088.09 25 0.247 25
2291.8 S 0.124 9
2482.08 17 0.115 9
2567.97 18 2.25 11
2610.11 20 1.24 8
2681.9 & 0.16 5
279.9 4 0.206 17
2865.9 3 0.38 7
3069.7 4 0.115 17
3334.0 S 0. 124 17

(continued)

A(g-rad/
uCi-h)

0.0215
0.0391
0.0053
0.372
0.0044
0.0581
0.0264
0.0778
0.0047
0.0083
0.0212
0.0056
0.0039
0.0828
1.89
0.0161
0.0046
0.0072
0.750
0.0292
0.0410
0.0176
0.0079
0.0080
0.0150
0.0846
0.0054
0.0099
0.0114
0.0073
0.0038
0.0060
0.0230
0.0063
0.0203
0.0381
0.0633
0.678
0.851
0.0057
0.0110
0.0060
0.0061
0.123
0.0688
0.0093
0.0123
0.0232
0.0076
0.0088

23 weak 7's omitted (ZIy = 1.03%)

Maximum yt-intensity = 65.77%

17

I(min)=0.10%

A(g-rad/
uCi-h)

0.0076
0.0163
0.0124
0.0047
0.0012
0.0171
0.0023
0.0009

0.0002
0.0103
0.0200
0.0061
0.0116
0.496

0.0678

I(min)=0.10%

86ZR EC DECAY (16.5 H 1)
Radiation Energy Intensity
Type (keV) (%)

Auger-1L 2 188 10
ce-K- 1 1.0 5 69.9 &
Auger-K 12.7 46 5
ce-L- 1 25.6 5 8.7 3
ce-MNO- 1 27.6 S 2.00 10
ce-K- 2 226.0 10 3.55 11
ce-L- 2 2u40.6 10 0. 440 10
ce-MNO- 2 242.6 10 0.18
X-ray L 2 4.2 14
X-ray Kap 14.88290 2 32.5 16
X-ray Kay 14.95840 2 63 3
X-ray Kp 16.7 17.2 9
r 1 28.0 5 19.4 6
y 2 243,0 10 95.80 10
y 3 612.0 20 5.2 8
87KR B- DECAY (76.3 B 5)
Radiation Energy Intensity
TY pe (keV) (%)
Auger-L 1.68 0.218 10
ce-K- 2 387.378 20 0.178 9
- 1 max 579 7
avg 188 3 0.50 3
B~ 2 max 833 7
avg 287 3 0.110 10
B~ 3 max 927 7
avg 326 3 4.4 3
- 4 max 1077 7
avg 389 3 0.58 3
B~ 5 max 1333 7
avg 500 3 9.5 3
B~ 6 max 1474 7
avg 562 3 5.60 20
g~ 7 max 1510 7
avg 579 3 0.42 6
p- 8 max 2148 7
avg 870 3 0.67 10
g~ 9 max 231t 7
avg 946 3 0.16 6
p~10 max 2498 7
avg 1029 7 0.120 10
-1t max 3043 7
avg 1294 4 6.9 4
f-12 max 3485 7
avg 1501 3 40,8 14
p—13 max 3888 7
avg 1694 3 30.5 22
total B-
avg 1323 & 100 3

**% continued ***

A (g-rad/
uci-h)

=0

0.0015
0.0020
0.0007
0.0306
0.0048
0.101

0.0670
0.0052
0.0124
0.0032
0.0026

0.190



87KR B- DECAY (76.3 M 5)
Radiation Enerqgy Intensity
Type (keV) (%)
v 2 402.578 20 49.5 16
¥ 6 673.87 4 1.91 10
vy 17 814.25 7 0.168 12
vy 8 836.37 6 0.75 &
¥y 9 845.43 4 7.3 4
v 12 g946.64 15 0.139 11
v 15 1175.40 8 1.12 6
¥y 16 1337.96 8 0.65 4
y 17 1382.53 7 0.287 18
7 18 1389.91 16 0. 124 11
¥ 20 1531.2 4 0.36 6
vy 21 1577.99 14 0.129 11
v 22 1611.16 16 0. 104 20
v 23 1740.52 8 2.05 10
v 24 1842.61 24 0.139 11
7 25 2011.88 12 2.90 14
v 27 2408.50 20 0.213 17
v 28 2554.80 20 9.3 6
v 29 2558.10 20 3.9 3
v 31 2811.40 20 0.317 23
v 34 3308.50 20 0.450 25

13 weak 7's omitted (TIy = O

87SR EC DECAY

Radiation
Ty pe

Auger-L

87SR IT DECAY

Radiation

Type
Auger~L
Auger-K
ce-K- 1
ce~-L- 1
ce~-M~- 1
X-ray L
X~-ray Kaj
X-ray Kay
X-ray KB

y 1

(2.805

%EC=0.30 8

B 3)

(continued)

A (g-rad/
uCi-h)

0.424

0.0274
0.0029
0.0134
0.131

0.0028
0.0281
0.0185
0.0085
0.0037
0.0116
0.0043
0.0036
0.0760
0.0054
0.124

0.0109
0.506

0.213

0.0190
0.0317

.65%)

I(min)=0.10%

PEEDING OF 87MSR IN 87Y DECAY=100%
SEE ALSO 87SR IT DECAY (2.805 H)

Energy Intensity
(keV) (%)
1.68 0.32 8
(2.805 H 3)
%1T7=99.70 3

A(g-rad/
uCi-h)

I(min)=0.10%

FEEDING OF 87MSR IN 87Y DECAY=100%
SEE ALSO 87SR EC DECAY (2.805 H)

Energy
(keV)

1.79

12
372.30 8
386.18 8
388.04 8

1.8
14.09790 2
14.16500 2
15.8

388.40 8

Intensity
(%)

0.29
2.92
5.63
1.51 7
82.26

A (g-rad/
uCi-h)

0.0007
0.0012
0.115

0.0183
0.0028

=0
0.0009
0.0017
0.0005
0.681

18

87Y EC DECAY

Radiation

Ty pe
Auger-L
Auger-K
ce-K- 2

B+ 1 max

avg
X-ray L
X-ray Ka,
X-ray Ka,
X-ray Kp
¥y 2

Maximum 7y#-intensity =

88KR B- D

Radiation
Type

Auger-1L
Auger-K
ce-K- 1
ce-L- 1
ce~-MNO- 1
ce-K- 4
ce-K- 7
ce-L- 7

max
avg
max
avg
max
avg
max
avg
max
avg
nax
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
P

avg

p- 1
p- 2
B~ 3
B- o
g~ 5
B~ 6
B~ 7
p- 8
B~ 9
B-10
B-11
p-12
p-13
B-14
B-15

total

6 weak A's omitted (EIp

(80.3

H 3)

I(min)=0.10%

SEF ALSO 87SR IT DECAY (2.805 H)
SEE ALSO 87SR EC DECAY (2.805 H)

Energy
(keV)

1.79
12
468.60 20

450.6 14
200.0 6

1.8

Intensity
(%)

105 6

27.0 23
0.240 5
0.160 20

1.7 6

14.09790 2 17.5 8
14.16500 2 33.8 14

15.8
484,70 20

ECAY (2.84

Erergy
(keV)

1.68
1.4
12.313
25.448
27.191

150.78 &
181.120
194,255

160 30
43 7
380 30
115 10
540 30
172 12
700 30
233 13
840 30
290 13
1010 30
362 13
1220 30
448 13
1270 30
472 13
1490 30
569 14
1750 30
686 14
1790 30
704 14
2070 30
833 14
2570 30
1066 14
2730 30
1144 14
2930 30
1281 18

365 21

**% continued *#x

9.1 4
92.2 10
0.32

H 2)
Intensity
(%)

14.8 4
4.00 12
10.72 14
1.23 5
0.214 15
0.27 3
1.1 12
0.135 17
0. 350 20
2.65 16
67 3
3.1 5
0.14 3
0.200 20
1.92 11
0.23 4
0.22 3
0.90 6
0.10 6
1.31 25
0. 14 14
1.80 25
14 4
100 5

=0

A(g-rad/
uCi-h)

0.0040
0.0070
0.0024
0.0007
’Io
0.0053
0.0102
0.0031

0.952
%

I(min)=0.10%

A (g-rad/
uCi-h)

0.0005
0.0010
0.0028
0.0007
0.0001
0.0007
0.0044
0.0006
0.0003
0.0065
0.245

0.0452
0.0009
0.0015
0.0183
0.0023
0.0027
0.0132
0.0015
0.0232
0.0032
0.0439
0.370

0.781

.25%)
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88KR B- DECAY (2.84 H 2) (continued) 88RB B- DECAY (17.8 & 1) I(min)=0.10%
Rajiation Energy Intensity A(g-rad/ Radiation Energy Intensity A(g-rad/
Type (kev) (%) pCi~h) Type (keV) (%) uCi-h)
X-ray L 1.69 0.23 8 =0 g~ 1 max 485 5
X-ray Ka; 13.33580 2 2.35 6 0.0007 avg 152.0 20 0.68 5 0.0022
X-ray Ka; 13.39530 2 4.54 10 0.0013 B~ 2 max 493 5
X-ray K8 15 1.19 4 0.0004 avg 155.0 20 0.37 3 0.0012
vy 1 27.513 14 1.94 17 0.0011 B~ 3 max 595 5
Yy 3 122,27 6 0.197 12 0.0005 avg 193.0 20 0.150 10 0.0006
Y 4 165.98 &4 3. 10 15 0.0110 p= 4 max 824 5
y 7 196 .320 15 26.0 13 0.109 avg 283.0 20 2.17 14 0.0131
vy 8 240.71 4 0.253 14 0.0013 B~ 5 max 924 5
vy 9 311.69 3 0.107 9 0.0007 avg 324.0 20 0.210 20 0.0014
v 10 334.717 3 0. 145 10 0.0010 B~ 6 max 2120 5
v 12 362.226 13 2.25 12 0.0174 avg 855.0 20 1.00 7 0.0182
v 14 390.543 11 0.64 6 0.0054 p— 7 max 2604 S
v 16 421.70 18 0.128 25 0.0011 avg 1081.0 20 13.6 9 0.313
7 17 471.80 3 0.73 4 0.0073 g~ 8 max 3502 &4
v 25 677.34 5 0.235 18 0.0034 avg 1507.0 20 4.2 4 0.135
v 30 788.28 4 0.53 3 0.0089 B~ 9 max 5338 4
r 31 790.32 7 0. 125 12 0.0021 avg 2384.0 20 76 3 3.86
v 34 834,830 3 13.0 7 0.231 total p-
v 35 850.34 5 0.173 14 0.0031 avg 2072 3 98 4 4,34
v 36 862.327 19 0.67 4 0.0123
v 39 944,92 4 0.294 20 0.0059 5 weak P's omitted (£IB = 0.08%)
v 42 985.780 16 1.31 7 0.0276
v 43 990.09 9 0.142 19 0.0030 ¥ 5 898.03 4 14.4 10 0.275
v 44 1039.59 3 0.48 3 0.0107 vy 8 1366.26 12 0.10% 15 0.0031
v 45 1049.48 12 0. 142 13 0.0032 ¥ 9 1382.39 5 0.76 6 0.0224
v 48 1141.33 6 1.28 7 0.0312 y 11 1779.83 7 0.221 20 0.0084
v 49 1179.51 3 1.00 5 0.0250 vy 13 1836.00 5 21.9 15 0.856
¥ 50 1184.95 o 0.69 S 0.0174 v 14 2111.22 12 0. 120 14 0.0054
v 51 1209.84 8 0.14 3 0.0037 7 15 2118.85 7 0.43 & 0.0195
v 52 1212.73 17 0.1 5 0.0036 v 17 2577.72 6 0.184 15 0.0101
v 53 1245.22 4 0.363 25 0.0096 v 20 2677.86 5 2.00 14 0.114
¥ 54 1250.67 &4 1.12 6 0.0299 r 21 2734.03 7 0.112 10 0.0065
v 57 1324.98 4 0.1 & 0.0045 T 22 3009.43 7 0.250 19 0.0160
v 59 1352.32 11 0.159 22 0.0046 v 24 3218.48 8 0.219 16 0.0150
v 60 1369 .50 20 1.48 9 0.0431 v 25 3486.46 9 0.134 10 0.0099
v 61 1406.94 10 0.218 20 0.0065 v 28 4742.69 11 0,147 12 0.0148
v 62 1464.84 9 0. 114 15 0.0036
v 63 1518.39 3 2.15 12 0.0696 15 weak 7's omitted (XIy = 0.39%)
v 64 1529.77 3 10.9 6 0.356
v 65 1603.79 S 0.46 4 0.0156
v 68 1685.6 4 0.66 8 0.0239
7 72 1892.76 13 0.1 3 0.0056
v 73 1908.7 4 0.100 15 0.0041
7 T4 2029.84 3 4,53 23 0.196
v 75 2035.411 18 3.74 21 0.162 88Y EC DECAY (107 D 1) I(min)=0.10%
v 76 2186.5 3 0.29 6 0.0134
¥y 717 2195.842 7 13.2 7 0.617
v 78 2231.772 21 3.39 17 0.161 Rad iation Energy Intensity 4 (g-rad/
v 80 2352.08 4 0.73 & 0.0366 Type (keV) (%) pCi-h)
v 82 2392.11 & 34.6 16 1.76 L L L Lttt Sessmesss | cmmes—e-
v 83 2408.91 7 0. 104 12 0.0053
v 85 2548.40 3 0.62 3 0.0338 Auger-1i 1.79 105 6 0.0040
v 86 2771.02 S 0.189 10 0.0088 Auger=K 12 27.1 23 0.0070
36 weak 7's omitted (EIy = 1.89%) g+ 1 max 761 4
avg 358.0 20 0.200 10 0.0015
X-ray L 1.8 1.7 6 =0
X-ray Kap 14,09790 2 17.6 8 0.0053
X-ray K&, 14.16500 2 33.9 14 0.0102
X-ray KB 15.8 9.1 4 0.0031
y 2 898.020 20 93.4 7 1.79
y 4 1836.040 20 99.35 3 3.89
vy 5 2734.03 7 8.64 3 0.0370
3 weak 7's omitted (£Iy = 0.10%)
Maximum yt-intensity = 0.30%




89KR B~ DECAY (3.17 1 2)
Rajiation Energy Intens
Type (keV) (%)
Auger-L 1.68 1.18
Auger-K 1.4 0.32
ce-K- 4 205.70 0.96
ce-L- 4 218.83 0.116
B~ 1 max 300 30
avg 87 9 0.58
g~ 2 max 440 30
avg 137 10 0.56
8~ 3 max 450 30
avg 140 10 0.33
B~ 4 max 520 30
avg 167 10 0.18
B~ 5 max 560 30
avg 181 10 0.60
fr 6 max 590 30
avg 191 10 0.220
B~ T max 590 30
avg 192 10 0.16
p~ 8 max 620 30
avg 204 10 0.14
g~ 9 max 700 30
avg 234 10 0.20
A~10 max 710 30
avg 239 10 0.180
g~11 max 790 30
avg 268 11 0.56
B~12 max 850 30
avg 294 11 0.70
B~13 max 880 30
avg 307 11 0.50
p-14 max 950 30
avg 336 11 0.45
p=13 max 960 30
avg 341 11 0.20
B~ 16 max 1030 30
avg 370 11 0.17
B-17 max 1210 30
avg 446 11 0.34
p~18 max 1210 30
avg 447 11 2.40
g~ 19 max 1400 30
avg 528 12 1.50
$-20 max 1460 30
avg 558 12 0.32
f-21 max 1560 30
avg 600 12 2.10
f-22 max 1570 30
avg 605 12 1.60
p=23 max 1600 30
avg 620 12 2.00
p~24 max 1680 30
avg 655 12 0.27
p~25 max 1910 30
avg 761 12 0.70
p-26 max 2060 30
avg 831 12 4.0
$~27 max 2140 30
avg 867 12 0.28
B—28 max 2150 30
avg 870 12 1. 50
B~29 max 2330 30
avg 955 13 14.7
=30 max 2530 30
avg 1048 13 5.7
A~31 max 2540 30
avg 1054 13 0. 31
p~32 max 2560 30
avg 1064 13 0.20
B33 nmax 2710 30
avg 1134 13 0.23

**% continued ***

ity

20
20
20

20

I(min)=0.10%

a(g-rad/
pCi-h)

=0
20

0.0042
0.0005
0.0011
0.0016
0.0010
0.0006
0.0023
0.0009
0.0007
0.0006
0.0010
0.0009
0.0032
0.0044
0.0033
0.0032
0.0015
0.0013
0.0032
0.0229
0.0169
0.0038
0.0268
0.0206
0.0264
0.0038
0.0113
0.0708
0.0052
0.0278
0.299

0.127

0.0070
0.0045
0.0056

20

89KR B- DECARY (3.17 4% 2) (continued)
Rajiation Erergy Intensity A (g-rad/
Type (kevV) (%) pCi-h)
p-34 max 2770 30
avg 1161 13 3.2 3 0.0791
p—35 max 2930 30
avg 1238 13 2.60 20 0.0686
B~36 max 3060 30
avg 1301 13 0.48 6 0.0133
g=37 max 3110 30
avg 1322 13 0.18 9 0.0051
p~38 max 3240 30
avg 1383 13 10.3 9 0.303
B~39 max 3400 30
avg 1461 13 2.9 3 0.0902
P80 max 3590 30
avg 1552 13 0.64 10 0.0212
B~41 max 3610 30
avg 1559 13 3.7 4 0.123
B~42 max 3730 30
avg 1621 13 0.2 0.0069
B~U43 max 3930 30
avg 1716 13 1.3 3 0.0475
p-44 max 4000 30
avg 1748 13 0.50 20 0.0186
p~45 max 4060 30
avg 1778 13 0.2 4 0.0076
p~46 max 4340 30
avg 1913 14 2.20 10 0.0896
p-47 max 4350 30
avg 1918 14 4.5 5 0.184
B-u48 max 4430 30
avg 1956 14 1.2 6 0.0500
p-49 max 4710 30
avg 2088 14 1.4 0.0623
p—50 max 4930 30
avg 2196 14 21 4 0.982
total B~
avg 1336 18 101 5 2.87
6 weak B's omitted (£Ip = 0.35%)
X-ray Kaj 13.33580 2 0.186 16 =0
X~-ray Ka, 13.39530 2 0.36 3 0.0001
y 1 196.2 S 0.22 11 0.0009
T 2 197.5 3 1.86 18 0.0078
y 3 205.03 20 0.13 3 0.0006
v 4 220.90 7 20.4 16 0.0960
vy 6 264.11 10 0.67 6 0.0038
7 12 338.20 10 0.35 4 0.0025
v 13 345.03 10 1.20 1 0.0088
v 14 356.06 7 4.2 4 0.0320
v 15 364.88 10 0.92 8 0.0071
v 16 369.30 10 1.41 12 0.0111
v 18 402,25 20 0.32 4 0.0028
vy 19 411.42 10 2.61 20 0.0229
v 21 438.08 10 0.98 8 0.0091
v 22 466 .13 10 0.82 8 0.0081
T 24 490.76 20 0.33 5 0.0034
v 25 497.5 3 6.8 7 0.0718
v 26 498.6 4 1.16 22 0.0123
¥ 30 557 .30 20 0.163 19 0.0019
v 31 576.96 10 5.8 5 0.0707
T 32 585.80 7 16.9 13 0.210
v 35 626.20 10 0.61 6 0.0082
v 36 629.75 20 0.35 4 0.0047
v 40 665.72 20 0. 116 18 0.0016
v 42 671.40 20 0. 108 22 0.0015
¥ 43 674.11 20 0.24 3 0.0034
y 45 696 .24 10 1. 82 16 0.0269
Y 46 707.01 20 0.5t 5 0.0076
Y 47 710.05 20 0.80 8 0.0120
7 48 729.63 20 0.30 u 0.0047
T 49 738.39 7 4.3 4 0.0674

*%x%* continued **x
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89KR B- DECAY (3.17 M 2) (continued) 89KR B- DECAY (3.17 1 2) (continued)
Radiation Energy Intensity A(g-rad/ Radiation Fnerqgy Intensity A(g-rad/
Ty pe (keV) (%) uCi-h) Type (keV) (%) uCi-h)
v 50 747.4 3 0.12 3 0.0019 7180 2160.02 9 0.54 5 0.02u48
v 52 762.9 3 0.41 9 0.0066 7183 2195.8 4 0.13 6 0.0061
v 53 762.9 3 0.94 14 0.0152 186 2280.2 3 0.21 5 0.0101
v 54 776 .49 20 1.14 20 0.0189 7190 2377.4 9 0.82 8 0.0413
v 56 826.75 10 0.78 8 0.0137 7191 2400.99 9 0.73 8 0.0376
y 57 835.53 10 1.12 11 0.0200 7201 2597.92 20 0.110 18 0.0061
v 58 857.37 15 0.29 3 0.0053 7203 2645.26 15 0.43 & 0.0241
v 59 867.08 7 6.0 5 0.112 7208 2750.9 3 0.126 16 0.0074
vy 60 870.42 20 0.163 21 0.0030 r212 2782.11 10 0.78 8 0.0459
vy 61 904.27 7 7.3 6 0. 141 y214 2793.75 20 0.69 6 0.0413
v 63 930.95 10 0.63 6 0.0125 1216 2819.58 25 0. 135 18 0.0081
v 66 944.19 15 0.167 19 0.0034 7217 2853.3 3 0.24 4 0.0149
v 67 953,18 20 0.108 18 0.0022 ¥218 2866.23 10 1.77 14 0.108
v 68 960.42 10 0.33 4 0.0067 7220 2878.69 25 0.33 & 0.0203
y 71 974.39 10 1.00 9 0.0207 7224 3017.9 3 0.26 0.0167
vy 72 997.37 10 0.67 6 0.0143 7225 3029.16 25 0.28 3 0.0178
v 713 1010.84 20 0.110 16 0.0024 y228 3107.26 25 0.198 22 0.0131
r 75 1044,40 10 0.42 4 0.0093 7229 3140,.26 20 1.06 10 0.0710
v 80 1076.48 20 0.24 3 0.0055 r232 3172.1 3 0.102 16 0.0069
7 81 1088.07 10 0.37 & 0.0085 y234 3219.84 20 0.44 4 0.0299
7 83 1103.18 20 0.92 8 0.0216 7243 3361.70 20 1.C6 10 0.0760
vy 84 1107.78 10 2.98 25 0.0703 244 3371.1 4 0.63 7 0.0454
vy 85 1116.61 7 1.69 14 0.0403 Y245 3399.9 3 0.139 17 0.0100
v 86 1131.51 20 0.163 25 0.0039 7249 3532.88 20 .37 1 0.103
v 88 1162.50 10 0.218 24 0.0054 7251 3583.9 3 0.263 25 0.0201
y 90 1172.33 20 1.00 10 0.0250 7258 3717.8 4 0.86 8 0.0678
v 91 1182.38 20 0.169 25 0.0043 7260 3732.5 &6 0.14 6 0.0112
v 92 1186.54 20 0.188 21 0.0047 7262 3781.4 4 0.135 15 0.0108
v 96 1228.8 3 0.147 20 0.0038 264 3827.4 4 0.141 18 0.0115
v 97 1235.62 10 0.61 6 0.0159 7266 3842.7 & 0.112 14 0.0092
y101 1273.73 10 1.39 1 0.0376 7269 3901.7 & 0.137 22 0.0114
7104 1302.6 3 0.102 t6 0.0028 7270 3923.0 & 0.42 4 0.0353
7106 1324.28 7 3.12 25 0.0880 7271 3965.5 4 0.212 20 0.0179
107 1335.4 3 0.13 3 0.0038 r272 3977.5 4 0.28 6 0.0233
1108 1340.6 3 0.20 3 0.0057 274 3996.0 U 0. 145 15 0.0123
7109 1367.48 20 0. 151 20 0.0044 1277 4048.0 S5 0.118 14 0.0102
7110 1372.16 20 0.129 18 0.0038 7290 4381.v 6 0.106 12 0.0098
y112 1412.59 15 0.27 3 0.0081 7295 4u489.2 8 0.137 15 0.0131
y113 1421.64 20 0.23 5 0.0069
117 1461.3 5 0.12 3 0.0039 159 weak 7y's omitted (XIy = 7.26%)
7118 1464.2 3 0.18 3 0.0057
Y119 1468.5 3 0.19 3 0.0060
7120 1472.76 10 7.0 6 0.220
7123 1500.96 10 1.35 13 0.0430
7124 1506.1 3 0.114 22 0.0037
7125 1530.04 15 3.4 3 0.110
¥126 1533.68 15 5.2 4 0.171
¥y127 1555.28 20 0.155 21 0.0051
7128 1573.78 20 0.194 22 0.0065
131 1634.06 10 0.84 8 0.0291
7132 1643.82 10 0.34 4 0.0121
7134 1667 .51 20 0.131 16 0.0046
7135 1676.9 3 0.143 24 0.0051
7137 1683.8 & 0.13 3 0.0048
7138 1692.0 12 0.26 11 0.0094
y139 1693.70 10 4.5 4 0.161
Y142 1721.29 15 0.228 23 0.0084
7146 1777.60 10 0.78 8 0.0294
Y147 1788.2 3 0.108 18 0.0041
7150 1810.73 20 0,143 18 0.0055
7154 1837.5 4 0.12 3 0.0047
¥155 1839.72 25 0.36 4 0.0140
7158 1868.47 25 0.200 22 0.0080
7159 1879.80 25 0.161 19 0.0065
1162 1903.40 10 1.06 12 0.0430
¥165 1939.11 15 0.65 6 0.0270
7166 1966.55 20 0. 135 16 0.0056
7168 1998.6 S 0.120 24 0.0051
7170 2012,.23 10 1.59 14 0.0682
7171 2021.04 15 0.249 25 0.0107
Y173 2046.47 15 0.267 25 0.0116
¥176 2100.63 8 0.96 8 0.0429
*** continued ***




89RB B-DECAY (15.2 1 1)
Rajiation Energy Intensity
Type (keV) (%)
g~ 1 max 978 12
avg 346 5 1.55 13
= 2 max 1259 12
avg 467 5 33 3
p~ 3 max 1779 12
avg 711 6 2.23 13
g~ 4 max 1916 12
avg 761 5 3.1 9
p~ 5 max 2206 12
avg 895 5 35 4
p- 6 max 2428 12
avg 999 5 0.50 13
B~ 7 max 2479 12
avg 1023 5 0.47 21
B~ 8 max 2546 12
avg 1054 S 0.22 4
B~ 9 max 3013 12
avg 1277 6 0.25 5
$~10 max 3455 12
avg 1485 5 1 4
B~11 max 4486 12
avg 1979 6 24 S
total B-
avg 1001 7 102 9
7 weak B's omitted (£I8 = 0
vy 3 272.45 10 1.44 12
T 4 289.76 10 0.55 10
ry 8 657.71 7 10.1 9
v 10 766.79 15 0.165 21
Y 14 947.69 7 9.4 8
7 16 1025.3 S 0.23 9
¥ 17 1031.88 7 59 6
T 23 1220.32 10 0.224 24
v 24 1228.40 15 0.124 20
7 26 1248.10 7 43 4
v 29 1473.22 20 0.36 4
v 30 1501.07 20 0.201 23
v 31 1538.08 10 2.60 25
v 35 1940.2 3 0.38 4
v 37 2007 .54 10 2,42 25
v 38 2058.0 11 0.24 9
vy 40 2196.00 15 13.6 13
7 42 2280.06 10 0. 183 22
7 45 2570.14 10 10.0 9
v 48 2707.20 10 2.06 19
v 57 3508.84 25 1.17 11

41 weak ¥y's omitted (EIy = 1

89SR B-DECAY

Radiation
Type

B~ 1 max
avg

(50.5 D 1)
Energy Intensity
(keV) (%)
1488 4
581.5 15 99.985 S

1 weak f's omitted (I = O

1 weak 7's omitted (IIy

0

I(min)=0.10%

A (g-rad/
uCi-h)

0.0114
0.328
0.0338
0.0502
0.667
0.0106
0.0102
0.0049
0.0068
0.0316
1.01
2.17
.38%)

0.0084
0.0034
0.142
0.0027
0.189
0.0050
1.30
0.0058
0.0032
1.15
0.0113
0.0064
0.0850
0.0139
0.103
0.0103
0.635
0.0089
0.549
0.119
0.0873

.20%)

I(min)=0.10%

A(g-rad/
pCi-h)

1.24

.02%)

. 02%)
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90SR B- DECAY (28.5 Y 8)
Radiation Erergy Intensity
Type (keV) (%)

B~ 1 max 546.0 20
avg 195.8 8 100
90Y B- DECAY (64.0 H 1)
Radiation Energy Intensity
Type (ke V) (%)
g~ 1 max 2284 4
avg 934.8 18 99.984

T (min)=0.10%

4 (g-rad/
uCi-h)

I(min)=0.10%

A (g-rad/
pCi-h)

1.99

1 vweak B's omitted (£Ip = 0.02%)

94NB B- DECAY (2.03E4 Y 16)
Radiation Energy Intensity
TY pe (keV) (%)

g~ 1 max 471 3

avg 145.6 10 100
¥y 1 702.627 19 100
Yy 2 871.099 18 100

94NB IT DECAY

Radiation
Ty pe
Auger-L
Auger-K
ce-K- 1
ce-L- 1
ce~-M- 1
ce=-NOP- 1
X-ray L
X-ray Ka,
X-ray Kay
X-ray K8

%IT=99.52 10

(6.26 4 1)

I(ein)=0.10%

A (g-rad/
uCi-h)

0.310

1.50
1.86

I(min)=0.10%

SEE ALSO 94NB B- DECAY (6.26 M)

Energy Intensity A(g-rad/
(keV) (%) uCi-h)
2.15 91 4 0.0042

14 14.5 19 0.0043

22.5 5 57.622 0.0276

38.8 5 33.34 0.0276

41.0 5 6.37 0.0056

41.4 5 2 0.0018
2.17 2.8 10 0.0001

16.52100 2 12.4 6 0.00u44

16.61510 2 23.8 11 0.0084

18.6 6.9 4 0.0027

1 weak 7y's omitted (£Iy = 0.08%)
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94NB B~ DECAY (6.26 M 1) I(win}=0.10% 97 NB B~ DECAY (72.1 4 7 I(min)=0.10%
%B-=0.48 10
SEE ALSO 9UNB IT DECAY (6.26 N) Radiation Energy Intensity A{g-rad/
o . Type (keV) (%) uCi-h)
Radiat ion Energy Intensity A(g-rad/ mmmmercce | mmmcrdrde | mmcmmmme= mcnaae -
TY pe (keV) (%) pCi-h)
e osTSss TTTESSSsST mssssssss Sesmsmeee Auger-L 2.27 0. 180 13 =0
ce~-K- 5 637.92 10 0.182 7 0.0025
g~ 1 max 1214 3
avg 443.7 12 0.48 10 0.0045 B~ 1 max 305 16
avg 89 6 0.120 20 0.0002
y 2 871.099 18  0.48 10 0.0089 B~ 2 max 418 16
avg 127 6 0.170 20 0.0005
B~ 3 max 665 16
avg 218 6 0.210 20 0.0010
B~ 4 max 910 16
avg 315 6 1.10 10 0.0074
g~ 5 max 1276 16
av 7 7 . .
97ZR B~ DECAY (16.90 H 5) I(min)=0.10% total 5-9 470 98.30 10 0.984
v 7 . .
SEE ALSO 97NB IT DECAY avg 467 99.99 15 0.994
1 ' i =
Radiation Energy Intensity A (g-rad/ weak f's omitted (TIp 0.09%)
Type (kev) (%) uCi-h) Yy 3 480.9 0. 148 20 0.0015
""""" sETTEeTT TTTEeTT TEeeemee Y 5 657.92 10 98.34 11 1.38
vy 12 1268.63 10 0. 157 20 0.0043
B~ 1 max 418 16 vy 13 1515.64 20 0.118 20 0.0038
avg 127 6 0.41 4 0.0011
B- 2 max 558 16 10 weak 7's omitted (ZIy = 0.49%)
avg 178 6 5.5 3 0.0209
B~ 3 max 901 16
avg 312 6 2.10 20 0.0140
B~ 4 max 915 16
avg 318 7 0.4 3 0.0027
B~ 5 max 1012 16
avg 359 7 0.120 20 0.0009 97NB IT DECAY (60 s 1) I(win)=0.10%
g~ 6 max 1117 16
avg 403 7 0.45 7 0.0039 FEEDING OF 97MNB TN 97ZR DECAY=94.6% 9
- 7 max 1117 16
avg 403 7 0.65 7 0.0056 Radiation Energy Intensity A(g-Tad/
B~ 8 max 1389 16 Type (keV} (%) uCi-h)
avg 521 7 0.21 11 0.0023 mrvmcmcce | cmmmemmes cammm——— e —————
B~ 9 max 1414 16
avg 532 17 4.1 5 0.0465 Auger-1L 2.15 1.99 12 0
p=10 max 1922 16 Ruger-K 14 0.44 6 0.0001
avg 760 8 86.0 7 1.39 ce-K- 1 724.37 10 1.78 5 0.0268
total $- ce-L- 1 740.66 10 0.225 7 0.0035
avgqg 700 9 99.9 10 1.49
X-ray Ka 16.52100 2 0.375 20 0.0001
v 3 218.87 20 0,176 19 0.0008 X-ray Ka, 16.61510 2 0.72 & 0.0003
vy 4 254.15 20 1. 25 14 0.0068 X-ray Kp 18.6 0.207 12 =0
¥y 5 272.27 20 0.25 4 0.0015 v A 743.36 10 97.95 6 1.55
y 8 330.43 20 0.11 3 0.0008
¥y 9 355.39 10 2.27 24 0.0172
v 10 400.39 20 0.32 S 0.0028
vy 11 507.63 10 5.1 6 0.0547
v 12 513.38 20 0.56 10 0.0061
ry 13 602.41 20 1.39 14 0.0179
vy 14 690.63 20 0.25 & 0.0037
¥y 15 699.2 3 0.12%1 19 0.0018
vy 16 703.80 10 0.93 10 0.0139
y 18 804.53 10 0.65 7 0.0111
¥ 19 829.80 10 0.223 19 0.0039
vy 20 854.90 10 0.33 4 0.0061
7 21 971.39 10 0.29 3 0.0059
y 22 1021.3 3 1.34 W 0.0293
y 23 1110.45 20 0.111 19 0. 0026
7 24 1147.95 10 2.6 3 0.0646
v 25 1276.09 10 0.97 10 0.0265
7 26 1362.66 10 1.34 0.0390
¥ 27 1750.46 10 1.34 14 0.0501
7 28 1851.55 10 0.35 4 0.0139
5 weak y's omitted (2Iy = 0.21%)
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97RU EC DECAY (2.9 1) I(min)=0.10% 99TC IT DECAY (6.02 B 3) I(min)=0.10%
FEEDING OF 99MTC IN 99M0 DECAY=86.8% 9
Rad iation Energy Tntensity A({g-rad/ X
Type (keV) (%) uCi~h) Radiation Energy Intensity A(g-rad/
----------------------------------- Ty pe (keV) (%) uCi=~h)
Auger-1 2.17 97 6 0.0045
Auger-K 15.5 20 3 0.0065 ce-M- 1 1.630 5 86.82 16 0.0030
ce-K- 5 19L.64 4 2.9%4 10 0.0122 ce-NOP- 1 2.106 5 12.18 20 0.0005
ce-L- 5 212.64 4 0.361 19 0.0016 Auger-L 2.17 10.4 7 0.0005
ce-K- 6 303.51 7 0.173 8 0.0011 Auger-K 15.5 2.1 4 0.0007
ce-K- 2 119.465 3 8.8 3 0.0224
X-ray L 2.42 4.6 16 0.0002 ce-K- 3 121.59 3 0.71 4 0.0018
X-ray Kasz 18.2508 8 20.0 9 0.0078 ce-L- 2 137.466 3 1.06 4 0.0031
X-ray Ka, 18.36717 8 38.3 17 0.0150 ce-L- 3 139.59 3 0.219 14 0.0007
X-ray KB 20.6 11.5 6 0.0050 ce-M- 2 139.965 4 0.196 10 0.0006
v 2 108.80 &4 0.108 12 0.0003
Yy 5 215.68 4 86.0 &4 0.395 X-ray L 2,42 0.49 17 20
Y 6 324.55 7 10.2 4 0.0705 X-ray Kaa 18.2508 8 2.13 12 0.0008
y 7 460.55 S 0.117 5 0.0011 X-ray Koy 18.3671 8 4.06 22 0.0016
vy 11 569.27 5 0.89 4 0.0108 X-ray KXp 20.6 1.22 7 0.0005
y 2 140.509 3 88.96 24 0.266

14 weak 7's omitted (EIy = 0.34%)
2 weak 7's omitted (XIy = 0.02%)

9940 B-DECAY (66.0 # 2) I(sin)=0.10%

103RU B- DECAY (39.35 D 5) I{min)=0.10%
SEE ALSO 99TC IT DECAY (6.02 H)
SEE ALSO 103RH IT DECAY (56.12 M)

Radiation Energy Intensity A(g-rad/

Type (keV) {%) uCi-h) Radiation Energy Intensity A(g-rad/
mmmomm—es emmmmemen mmmmmemee eemeeeeo Type (keV) (%) uCi~h)
Auger-1L 2.17 6.2 5 0.0003
Auger-K 15.5 1.27 20 0.0004 Auger-1 2.39 0.98 9 ~0
ce-K~- 2 19.5400 22 4.4 4 0.0018 Auger-K 17 0.20 4 %0
ce-L- 2 37.5415 21 0.53 4 0.0004 ce-K=- 3 30.065 5 0.66 7 0.0004
ce-MNO~- 2 40.0400 23 0.127 11 0.0001 ce-K- 13 473.860 10 0.397 13 0.0040
ce-K- 3 119.465 3 0.57 5 0.0014
ce-K- 6 160.023 7 0.82 3 0.0028 B~ 1 max 112 4
ce~L- 6 178.024 7 0.123 5 0.0005 avg 29.5 10 6.0 3 0.0038

B~ 2 max 225 4
g~ 1 max 215.2 10 avg 62.8 11 87.1 15 0.117
avg 59.9 3 0.113 5 0.0001 g~ 3 max 467 4
B~ 2 max 352.9 10 avg 143.4 13 0.231 10 0,0007
avg 104.3 4 0.142 6 0.0003 B~ 4 max 669 &
B~ 3 max 436.4 10 avg 218.1 14 0.10 0.0005
avg 133.1 4 17.6 5 0.0499 B~ 5 max 722 4
g~ 4 max 847.9 10 avg 238.7 14 6 3 0.0325
avg 289.7 4 .33 6 0.0082 total B-
g~ 5 max 1214.3 10 avg 72.4 13 100 4 0.154
avg 442.8 4 80.7 8 0.761
total B- 3 weak B's omitted (ZIB = 0.10%)
avg 385.1 5 99.9 10 0.820
X-ray Kap 20.07370 2 0.244 19 0.0001
6 weak B's omitted (XIB = 0.06%) X-ray Ka, 20.21610 2 0.46 4 0.0002
X-ray K8 22.7 0.145 11 =0
X-ray L 2.42 0.29 10 x0 ¥ 3 53.285 S 0.36 4 0.0004
X-ray Kaj 18.2508 8 1.29 9 0.0005 Yy 9 294.980 10 0.242 11 0.0015
X-ray Ka, 18.3671 8 2,46 17 0.0010 v 12 443.800 10 0.311 11 0.0029
X-ray K8 20.6 0.74 6 0.0003 v 13 497.080 10 86.4 24 0.915
r 2 40.5840 20 1.36 10 0.0012 v 15 557.040 20 0.76 3 0.0090
r 3 140.509 3 5.7 5 0.0171 v 17 610.330 10 5.3 3 0.0685
vy 6 181.067 7 6.52 19 0.0252
ry 9 366.439 14 1.37 6 0.0107 13 weak y's omitted (EIy = 0.12%)
v 21 739.48 4 13.0 4 0.204
y 23 777.88 3 4.62 19 0.0766
Yy 24 822.98 3 0.140 6 0.0024
7 26 960.69 3 0.101 5 0.0021

21 weak 7's omitted (TIy = 0.15%)




103RH IT DECAY

FEEDING OF 103MRH IN
FEEDING OF 103MRH IN

(56.12 1 1)

I(min)=0.10%

103RU DECAY=99.75% 1
103PD DECAY=99.975% 1

Radiation Energy Intensity A(g-rad/
Type (keV) (% uCi-h)
Auger-1L 2.39 76.6 15 0.0039
ce-K- 1 16,530 7 9.5 3 0.0033
Auger-K 17 1.8 3 0.0007
ce-L- 1 36.338 7 71.290 10 0.0552
ce-M- 1 39.123 7 t4.4 4 0.0120
ce=-NOP~ 1 39.669 7 4,70 20 0.0040
X-ray L 2.7 4.0 13 0.0002
X-ray Ka, 20.07370 2 2.19 12 0.0009
X-ray Ka, 20.21610 2 4.17 21 0.0018
X~-ray KB 22.7 1.30 7 0.0006

1 weak 7v's omitted (£Iy = 0.07%)

103PD EC DECAY (17.5 D & I(ein)=0.10%
SEE ALSO 103RH IT DECAY (56.12 M)
Radiation Energy Intensity A(g-rad/
Ty pe (keV) (%) uCi-h)
Auger~L 2.39 91 6 0.0046
Auger~-K 17 17 3 0.0060
X-ray L 2.7 4.8 16 0.0003
X-ray Kay 20.07370 2 19.9 9 0.0085
X-ray Ka 20.21610 2 37.7 15 0.0163
X-ray KB 22.7 1.7 5 0.0057
9 vweak y's omitted (ZIy = 0.03%)
108AG EC DECAY (127 Y 2%) I (min)=0.10%
%EC=91.1 6
SEE ALSO 108AG IT DECAY (127 Y)
Radiation Energy Intensity A(g-rad/
Ty pe (keV) [§3) uCi-h)
Auger-1L 2.5 82 S 0.0043
Auger-K 17.7 14.2 24 0.0053
ce=-K- 1 409.582 14 0.713 14 0.0062
ce-L- 1 430.328 14 0.144 3 0.0013
ce-K- 2 590.02 10 0.263 S 0.0033
ce-K- 3 698.60 8 0.173 & 0.0026
X-ray L 2.84 4.8 17 0.0003
X-ray Ka; 21.02010 2 18.3 8 0.0082
X-ray Ka, 21.17710 2 34.7 14 0.0157
X-ray Kg 23.8 11.0 S 0.0056
vy 1 433,932 14 90.3 6 0.834
y 2 614.37 10 90.8 6 1.19
¥y 3 722.95 8 90.9 6 1.40

25

108AG EC DECAY  (2.37 M 1) I(min)=0.10%
% (EC+B+)=2.35 32

SEE ALSO 108AG B- LCECAY (2.37 M)

Radiation Energy Intensity A{g-rad/
Type (keV) (%) uCi-h)
Auger-1, 2.5 1. 4 15 =0
Ruger~K 17.7 0.31 6 0.0001
B+ 2 max 2901 11
avg 401 5 0.245 20 0.0021
total B+
avg 399 5 0.248 20 0.0021
X-ray L 2.84 0.10 4 =0
X-ray Ka, 21.02010 2 0.40 3 0.0002
X-ray Ka, 21.17710 2 0.75 6 0.0003
X-ray Kp 23.8 0.240 19 0.0001
y 3 433,932 14 0.50 9 0.00u46
Yy 6 618.86 5 0.26 5 0.0035

10 weak 7y's omitted (XIy = 0.03%)
Maximum yt-intensity = 0.50%

108AG IT DECAY (127 Y ) I(min) =0.10%
%IT=8.9 6
SEE ALSO 108AG EC DECAY (127 Y)
Radiation Energy Intensity A{g-rad/
Ty pe (keV) (%) uCi-hy
Auger~1L 2.6 8.17 22 0.0005
ce-K- 1 4,87 6 0.231 9 =0
Auger~K 18.5 0.35 6 0.0001
ce-L- 1 26.57 6 6.50 6 0.0037
ce-MNO- 1 29.66 6 2.16 5 0.0014
ce-K- 2 53.69 5 1.84 5 0.0021
ce-L- 2 75.39 5 0.231 9 0.0004
X-ray 1L 3 0.55 19 =0
X-ray Ka, 21,9903 3 0.49% 20 0.0002
X-ray Kag 22.16290 1 0.93 4 0.0004
X-ray K§p 24.9 0. 300 13 0.0002
T 2 79.20 S 6.8 5 0.0114
108AG B- DECAY (2.37 ® 1) I(win)=0.10%

%B-=97.65 32

SEE ALSO 108AG EC DECAY (2.37 M)

Radiat ion Rnerqgy Intensity A(g-rad/
TYpe (keV) (%) uCi-h)
g~ 1 max 1017 8
avg 356 4 1.75 10 0.0133
B~ 2 max 1650 8
avg 629 & 95.9 3 1.28
total g-
avg 62u & 97.6 & 1. 30
¥y 1 632.98 5 1.75 17 0.0236



109CD EC DECAY (453 D 2) I(nin)=0.10%
RADIATIONS FROM 39.6-S 109MAG

ARE INCLUDED IN THIS DATA SET

Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger=~L 2.6 166 7 0.0092
Auger-K 18.5 21 3 0.0082
ce-K- 1 62.523 5 41.9 0.0558
ce-L- 1 84,231 S 44 0.0789
ce-M- 1 87.319 5 3.0 3 0.0167
ce-NOP- 1 87.942 5 1.60 S 0.0030
X-ray L 3 14 0.0007
X-ray Ka, 21,9903 3 29.1 10 0.0136
X-ray Kay 22,1620 1 55,1 18 0.0260
X-ray K8 24,9 17.8 7 0.0094
v 1 88.037 S 3.72 11 0.0070
109PD B- DECAY (13.46 H 2) I(min)=0.10%

RADIATIONS FROM 39.6-S 109MAG
ARE INCLUDED IN THIS DATA SET

Radiation Energy Intensity A(g-rad/

Type (kev) (%) uCi=h)
Auger-L 2.6 79 3 0.0004
Auger~K 18.5 7.1 11 0.0028
ce-K- 2 62.523 5 41,878222 0.0558
ce-L- 2 84.231 5 44 0.0789
ce-M- 2 87.319 5 9.0 3 0.0167
ce-NOP- 2 87.942 S 1.60 5 0.0030
B~ 1 max 1028.0 20

avg 361.0 9 99.900 10 0.768

11 weak B's omitted (ZIB = 0.11%)

X-ray L 3 5.3 18 0.0003
X-ray Kap 21.9903 3 9.9 4 0.0046
X-ray Kay 22.16290 1 18.8 6 0.0089
X-ray KB 24.9 6.06 22 0.0032

Yy 2 88.037 S 3.7 & 0.0070

29 weak y's omitted (EIy = 0.13%)

110AG EC DECAY (24.6 S 2) I(min)=0.10%
%EC=0.30 6
SEE ALSO 110AG B~ CECAY (24.6 S)
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Ruger-L 2.5 0.23 5 =0
X-ray Kay 21.17710 2 0.115 24 «0

26

110AG B- DECAY (24.6 S 2) I(min)=0.10%
%B-=99.70 6
SEE ALSO 110AG EC DECAY (24.6 S)
Radiat ion Energy Intensity A{g-rad/
Type (keV) (%) uCi-h)
£~ 1 max 2234.9 20
avg 894.0 10 4.4 3 0.0838
p~ 2 max 2892.7 20
avg 1199.3 10 95.2 3 2.43
total p—
avg 1185.1 10 99.7 5 2.52

9 weak B's omitted (ZIB = 0.09%)

657.749 10 4.50 23 0.0630

12 weak 7's omitted (EIy = 0.10%)

110A6 IT DECAY  (250.8 D 3) I(nin)=0.10%

#IT=1.33 10

SEE ALSO 110AG B- DECAY (250.8 D)

Radiation Enerqgy Intensity A(g-rad/
Ty pe (keV) (%) pCi-h)
ce-M- 1 0.56 10 1.0 =0
ce-NOP- 1 1.18 10 0.3325 =0
Auger-L 2.6 1.11 5 =0
Auger-K 18.5 0,141 21 =0
ce-K- 2 90.97. 5 0.827 10 0.0016
ce-L- 2 112.67 5 0.394 8 0.0009
X-ray Kasp 21.9903 3 0.19% 7 <0
X-ray Koy 22.16290 1 0.371 13 0.0002
X-ray XB 24.9 0.120 5 =0
110AG B~ DECAY (250.8 D 3) T(ein)=0.10%
%B-=98.67 10
SEE ALSO 110AG IT LCECAY (250.8 D)
Radiation Energy Intensity A(g~-rad/
Ty pe (keV) (%) uCi-h)
B~ 1 max 82.5 20
avg 21.5 6 67.5 9 0.0309
p- 2 max 132.4 20
avg 35.3 6 0.408 12 0.0003
B~ 3 max 529.3 20
avg 165.1 8 30.7 8 0.108
total B~
avg 66.3 14 98.8 12 0.140

4 weak B's omitted (IS = 0.18%)

**% continued *%*



27

110A6 B- DECAY (250.8 D 3) (eontinued) 111IN EC DECAY (2.83 0 1 I{min)=0.10%
Radiation Energy Intensity A(g-rad/ Radiation Energy Intensity A(g-rad/
Ty pe (keV) (% uCi-h) Type (keV) (%) uCi-h)
vy 12 365.441 15 0.106 9 0.0008 Auger-L 2.72 100 6 0.0058
v 17 446,797 8 3.69 9 0.0351 Auger-K 19.3 16 3 0.0064
y 23 620,346 11 2.79 8 0.0368 ce-K- 1 144,57 3 7.89 23 0.0243
T 24 626.246 10 0.235 7 0.0031 ce-L- 1 167.26 3 0.96 4 0.0034
v 26 657.749 10 94,65 16 1.33 ce-MNO- 1 170.51 3 0.222 11 0.0008
vy 27 676 .60 10 0.142 19 0.0020 ce-K- 2 218.68 3 4,94 11 0.0230
v 28 677.606 11 10.6 3 0.153 ce-1L- 2 241.37 3 0.725 14 0.0037
y 29 686.988 11 6.47 14 0.0947 ce=-MNO- 2 244,62 3 0.158 8 0.0008
v 30 706.670 13 16.4 4 0.247
T 31 708.115 20 0.28 10 0.0043 X-ray L 3.13 7.0 24 0.0005
vy 32 744,260 13 4.67 11 0.0740 X-ray Ka, 22.98410 2 23.5 9 0.0115
vy 33 763.928 13 22.4 S 0.364 X-ray Kay 23.17360 2 44.3 16 0.0219
v 35 818.016 12 7.30 17 0.127 X-ray Kpg 26 14.5 6 0.0081
v 36 884.667 13 73.0 16 1.38 ¥y 1 171.28 3 90.93 22 0.332
v 37 937.478 13 34.4 8 0.687 y 2 245.39 3 94.17 11 0.492
T 39 997.233 18 0.125 § 0.0027
v 49 1334.304 17 0.133 10 0.0038
v 50 1384.270 13 24.7 6 0.729
¥y 52 1475.759 22 4,02 9 0.126
v 53 1505.001 21 13.3 3 0.425
v 54 1562.266 22 1.19 4 0.0397
113IN IT DECAY (1.658 H 1) I(min)=0.10%

40 weak 7y's omitted (XIy = 0.92%)
PEEDING OF 113MIN IN 113SN DECAY=100%

Radiation Energy Intensity A (g-rad/
Ty pe {keV) % uCi-h)
111AG B~ DECAY (7.45 D 1) I(min)=0.10% Auger-L 2.84 29.7 18 0.0018
Auger-K 20 4.2 9 0.0018
ce-K- 1 363.748 10 28.2 13 0.218
Radiation Energy Intensity A (g-rad/ ce-L- 1 387.450 10 5.48 7 0.0452
Type (keV) (%) uCi=h) ce-M- 1 390.862 10 1.100 10 0.0092
swmoemmss smecoomos sm-socoeo oo ce-NOP- 1 391.566 10 0.245 3 0.0020
Auger-1L 2.72 0.17 &4 =0 X-ray L 3.29 2.3 8 0.0002
X-ray Kay 24,00200 2 6.8 3 ¢.0035
B~ 1 max 168.5 20 X-ray Ko, 24,20970 2 12.9 S 0.0066
avg 45.7 6 ~0.3 ~0.0003 X-ray Kg 27.3 4.27 18 0.0025
8- 2 max 693.0 20 ry 1 391.688 10 64.90 20 0.541
avg 226.2 8 6.3 15 0.0304
B~ 3 max 790.0 20
avg 281.8 8 1.0 3 0.0060
B~ 4 max 1035.0 20
avg 363.3 9 92.0 20 0.712
total g-
avg 352.8 10 100 3 0.749 113SN EC DECAY  (114.9 D 1) I(min)=0.10%
y 1 96 .74 4 0.13 5 0.0003 SEE ALSO 113IN IT DECAY (1.658 H)
Yy 2 285.39 3 1.1 &4 0.0056
Yy 4 342.21 S 6.0 15 0.0437 Radiation Energy Intensity A(g-rad/
Ty pe (keV) (%) uCi-h)
5 weak y's omitted (ZIy = 0.02%) m—mmmmmme | mesemesae cemcmmace ceeeea .=
Auger-L 2.84 85 6 0.0052
Auger-X 20 12.8 25 0.0055
X-ray L 3.29 6.7 23 0.0005
X-ray Kap 24.00200 2 20.7 8 0.0106
X-ray Ka, 24.,20970 2 39.0 14 0.0201
X-ray Kp 27.3 13.0 5 0.0075

r 1 255.115 15 2.12 7 0.0115




115IN IT
Radiation
Type
Auger-1L
Auger-K
ce~-K- 1
ce~L- 1
ce-M- 1
ce-NOP- 1
X-ray L
X-ray Ka,
X-ray Kay
X-ray KB
¥ 1
115IN B-

Radiation
Type

B~ 1 max
avg

DECAY (4.3 H 1)

%IT=96.3 8

I(min)=0.10%

SEE ALSO 115IN B- DECAY (4.3 H)

Erergy
(keV)

2.84
20
308.30
332.00
335.42
336.12

wwww

3.29

24.,00200 2
24,20970 2

27.3

336.241 25

DECAY (4.3 H

%8-=3.7 8

SEE ALSO 115IN

Energy
(keV)

829 9
290 3

Intensity A(g-rad/

(%) uCi-h)
43 3 0.0026
6.0 12 0.0026
39.9 6 0.262
8.38 20 0.0592
1.70 5 0.0122
0.376 10 0.0027
3.3 12 0.0002
9.7 4 0.0049
18.2 7 0.0094
6.0 3 0.0035
46.7 6 0.335

1) I(min)=0.10%

IT DECAY (4.3 H)

Intensity A(g-rad/
(%) pCi-h)

3.7 8 0.0229

1 weak P's omitted (£IB = 0.04%)

116IN B-

Radiation

Type
Auger~1L
Auger-K
ce~-K- 4

= 1 max

avg
B~ 2 max
avg
= 3 max
avg
B~ 4 max
avg
g~ 5 max
avg
total B-
avg

DECAY (54.15 M 6)

Energy
(keV)
3
21
109.126
174 8
87 3
224 8
103 3
470 8
189 3
742 8
294 4
880 8
351 4
307 4

*** continued #*%x

8

I(min)=0.10%

Intensity A (g-rad/
(%) uCi-h)
0.73 10 =0
0.12 3 =0
0.86 11 0.0020
0.33 4 0.0006
2.71 10 0.0059
10.2 4 0.0411
33.6 15 0.210
51.8 11 0.387
98.6 19 0.645

28

116IN B- DECAY

Radiation
Ty pe

X-ray Ka,

X-ray Ka,

X-ray KPp
4
8

10

1M

13

14

17

22

24

25

28

29

32

34

37

38

40

42

RRNRRVRV/RIXRVRRXRXRXL R

(54.15 M 6)
Energy TIntensity
(keV) (%)
25.04400 2 0.21 3
25.27130 2 0.39 S
28.5 0.133 17
138.326 8 3.29 12
262.95 8 0.12 3
278.49 8 0.143 17
303.80 7 0. 118 17
355.36 4 0.83 5
416.86 3 29.2 15
463.14 12 0.83 5
655.7 4 0.11 5
689.0 3 0.16 3
705.7 3 0.17 3
781.1 8 0. 110 21
818.70 20 1.5 5
972.55 3 0.454 17
1097.30 20 56.2 12
1293.54 4 84.4 18
1507.40 20 10.0 &
1753.8 & 2.46 8
2112.1 4 15.5 5

(continued)

A(g-rad/
uCi-h)

0.0001
0.0002
20

0.0097
0.0007
0.0009
0.0008
0.0063
0.259
0.0082
0.0015
0.0024
0.0025
0.0018
0.200
0.0094
1.31
2.33
0.320
0.0917
0.699

25 weak 7's omitted (£Iy = 1.02%)

117SN IT DECAY

Radiation

Type
Auger-L
Auger-K
ce=-K- 1
ce-K- 2
ce-L- 1
ce-L- 2
ce-M- 1
ce-NOP- 1
ce~MNO- 2
X-ray L
X-ray Ka,
X-ray Ko,y
X-ray KB

vy 1

y 2

117SB EC DE

Radiation
Type

Auger-1L
Auger-K
ce-K~ 1
ce-L- 1
ce-MNO- 1

*%xx continued

(14.0 D 3)

Energy Intensity

(keV) (%)

3 91 5

21 10.8 22
126.82 3 64.8 7
129.362 15 11.7 3
151.56 3 26.1 11
154.097 15 1.48 4
155.14 3 5.7 3
155.88 3 1.35 6
157.678 15 0.350 10

3.44 8 3
25.04400 2 18.7 7
25.27130 2 35.1 13
28.5 11.8 5
156.02 3 2.1 7
158.562 15 86.3 4
CAY (2.82 H 5)

Energy Intensity

(keV) (%)

3 2.1 7
21 1.8 &4
129.362 15 11.68 21
154,097 15 1.46 3
157.678 15 0.4896 2
*okene

I(min)=0.10%

A(g-rad/
uCi-h)

0.0057
0.0048
0.175

0.0322
0.0843
0.0049
0.0188
0.0045
0.0012

0.0006
0.0100
0.0189
0.0072
0.0070
0.291

I(win)=0.10%

A(g-rad/
pCi-h)

-

0.0008
0.0008
0.0322
0.0048
0.0016



117SB BC DECAY (2.82 H 5) (continued)
Rajiation Enerqgy Intensity A(g-rad/
T ype (keV) {%) pCi-h)
gt 1 max 564 18
avg 258 8 1.7 3 0.0093
X-ray L 3.44 1.1 4 =0
X-ray Ka, 25.04400 2 3,07 13 0.0016
X-ray Ka, 25.27130 2 5.75 22 0.0031
X-ray KB 28.5 1.94 8 0.0012
vy 1 158.562 15 85.9 4 0.290
v U 861.35 5 0.31 4 0.0057
¥ 5 1004.51 15 0.21 3 0.0044
Yy 6 1020.6 5 0.103 18 0.0022
vy 7 1021.0 5 0.112 18 0.0024
7 weak 7's omitted (£Iy = 0.26%)
Maximum y+-intensity = 3.40%

119SN IT DECAY (245 D 20) T (min)=0.10%
Radiation Enerqy Intensity A(g-rad/

Type (keV) (%) uCi-h)
Auger-1L 3 137 S 0.0086
ce-L- 1 19.410 10 67.4 7 0.0279
Auger-K 21 4.5 9 0.0020
ce-f- 1 22.991 10 13.2 & 0.0065
ce-NOP- 1 23,738 10 3.40 10 0.0017
ce~K- 2 36.460 10 32.0 6 0.0249
ce-L- 2 61.195 10 52.20 10 0.0680
ce-M~- 2 64.776 10 12.8 3 0.0177
ce-NOP- 2 65.523 10 3.00 10 0.0042
X-ray L 3.44 12 4 0.0009
ry 1 23.875 10 16.2 4 0.0082
X-ray Kas 25.04400 2 7.8 & 0.0042
X-ray Kay 25.27130 2 14.7 6 0.0079
X-ray KB 28.5 4.96 21 0.0030

1 weak 7y's omitted (EIy = 0.06%)

121TE EC DECAY (17 0 1) I(min)=0.10%
Radiation Enerqgy Intensity A (g-rad/
Type (keV) (%) pCi-h)
Auger-1L 3 85 5 0.0055
ce-K- 1 6.659 20 1.3 3 0.0002
Auger-K 21.8 11.6 25 0.0054
ce-L- 1 32.452 20 0.17 &4 0.0001
ce-K- 2 35.089 20 0.58 12 0.0004
ce-K- 4 477.05 S 0.140 10 0.0014
ce-K- 5 542.59 5 0.371 8 0.0043
X-ray L 3.6 8 3 0.0006
X-ray Kap 26.11080 2 21.5 8 0.0119
X-ray Ka; 26.35910 2 40.2 14 0.0226
X-ray K8 29.7 13.8 6 0.0087
y 1 37.150 20 0.14 3 0.0001
v 2 65.580 20 0.31 6 0.0004
vy 3 470.39 S 1.5 3 0.0150
T 4 507.54 S 19.4 10 0.210
¥ 5 573.08 5 79.0 10 0.964

29

121TE EC DECAY (154 1 7) I(min)=0.10%
%EC=11 4
SEE ALSO 121TE IT CECAY (154 D)
Radiation Energy Intensity A(g-rad/
Ty pe (keV) {%) uCi-h)
Auger-L 3 17 3 0.0011
ce-K- 1 6.659 20 8.5 10 0.0012
Auger-K 21.8 2.4 7 0.0011
ce-L- 1 32.452 20 1.09 13 0.0008
ce-MNO- 1 36.206 20 0.30 4 0.0002
X-ray L 3.6 1.6 6 0.0001
X-ray Kap 26.11080 2 4.4 8 0.0024
X-ray Ka, 26.35910 2 8.2 14 0.0046
X-ray KB 29.7 2.8 5 0.0018
ry 1 37.150 20 0.89 10 0.0007
v 3 %910.1 10 0.16 4 0.0031
T 4 998.3 10 0.16 &4 0.0034
vy 5 1102.1 10 2.70 10 0.0634
1 weak 7's omitted (XIy = 0.02%)

121TE IT DECAY (154 10 7) I(oin)=0.10%
%IT=89 4
SEE ALSO 121TE EC DECAY (154 D)
Radiation Enerqgy Intensity A{g-rad/
Type (keV) (%) uCi-h)
Auger-1L 3.19 T4 7 0.0050
Auger-K 22.7 5.3 13 0.0025
ce-K- 1 49.966 20 36 5 0.0381
ce-L- 1 76.8481 20 42 5 0.0687
ce-MNO- 1 80.774 20 12.9 18 0.0222
ce-K- 2 180.40 3 6.2 4 0.0239
ce-L- 2 207.27 3 0.81 5 0.0036
ce~MNO- 2 211.20 3 0.22 3 0.0010
X-ray L 3.77 7 3 0.0006
X-ray Kap 27.20170 2 10.5 12 0.0061
X-ray Kayg 27.47230 2 19.5 21 0.0114
X-ray KB 31 6.8 8 0.0045
Yy 2 212,21 3 82 4 0.371
1 weak 7's omitted (£Iy = 0.06%)
122SB EC DECAY {2.70 D 1) I(win)=0.10%
REC=2.84 2
SEE ALSO 122SB B- DECAY
Radiation Energy Intensity A(g-rad/
TYpe (keV) (%) uCi-h)
Auger-1L 3 2.00 20 0.0001
Auger-K 21 0.29 7 0.0001
X~-ray 1 3.44 0.17 7 =0
X-ray Ko, 25.04400 2 0.50 5 0.0003
X-ray Ka, 25,27130 2 0.93 10 0.0005
X-ray K8 28.5 0.32 u 0.0002
vy 1 1180.20 10 0.57 3 0.0138



122SB B- DECAY (2.70 D 1) I(min)=0.10%
%B-=97.6 2
SEE ALSO 122SB EC DECAY
Radiation Fnergy Intensity A(g-rad/
TY pe (keV) (%) pCi-h)
Auger-L 3.19 0.35 3 =0
ce-K- 1 532.19 20 0.356 19 0.0040
B~ 1 max 720
avg 236.5 12 4.7 5 0.0237
B~ 2 max 1400
avg 522.2 14 67.3 3 0.749
g~ 3 max 1981 u
avg 772.0 15 25.6 3 0.421
total p-
avg 573.9 15 97.6 7 1.19
2 weak f's omitted (XIf = 0.02%)
X-ray Ka, 27.47230 2 0.171 11 0.0001
¥ 1 564.00 20 71 4 0.855
Yy 2 692.6 3.92 22 0.0578
vy 5 1257 0.78 4 0.0208

3 weak y's omitted (XIy = 0.02%)

1231 EC DECAY (13.2 H 1) I(min)=0.10%
Radiation Enerqgy Intensity A(g-rad/
Type (keV) (%) pCi-h)
Auger-L 3.19 95 6 0.0064
Auger-K 22.7 12 3 0.0060
ce-K- 1 127.19 3 14.1 5 0.0382
ce-L- 1 154.06 3 1.90 9 0.0062
ce-MNO~- 1 157.99 3 0.4t 5 0.0014
X-ray L 3.77 9 4 0.0008
X-ray Ka, 27.20170 2 24.7 9 0.0143
X-ray Kay 27.47230 2 46.2 16 0.0270
X-ray Kp 31 16.0 6 0.0106
¥ 1 159.00 3 82.9 & 0.281
y 7 4uo0.4 5 0.348 17 0.0033
vy 8 505.6 6 0.26 S 0.0028
vy 9 529.0 4 1.05 10 0.0119
7 10 538.5 5 0.265 17 0.0030

9 weak 7's omitted (£Iy = 0.45%)

30

124SB B- DECAY (60.20 D 3) I(min)=0.10%
Fadiation Fnergy Intensity A(g-rad/
Type (kevV) (%) uCi~h)
Auger-1L 3.19 0.341 23 =0
ce-K- 12 570.91 4 0.411 8 0.0050
= 1 max 124.9 18
avg 33.1 S 0.530 10 0.0004
B~ 2 max 198.2 18
avg su.4 6 0.560 10 0.0006
B~ 3 max 206.1 18
avg 56.7 6 8.80 20 0.0106
B~ 4 max 378.4 18
avg 111.6 6 0.130 10 0.0003
B~ 5 max 416.5 18
avg 124.5 7 0.670 10 0.0018
B~ 6 max 606.1 18
avg 192.1 7 52.0 10 0.213
g~ 7 max 675.4 18
avg 218.0 7 0. 110 10 0.0005
p— 8 max 717.2 18
avg 234.0 7 0.260 10 0.0013
B~ 9 max 808.0 18
avg 269.2 7 0.680 10 0.0039
g~10 max 860.5 18
avg 290.0 8 3.63 7 0.0224
B~11 max 942.0 18
avg 322.6 8 2.0 4 0.0137
=12 max 1574.3 18
avg 591.1 8 5.39 11 0.0679
=13 max 1651.3 18
avg 625.0 8 2.45 5 0.0326
B~ 14 max 2297.1 18
avg 9216.3 9 22.6 5 0.441
total #-—
avg 380.5 14 100.0 13 0.811
7 vweak p's omitted (ZIB = 0.21%)
X-ray Kaa 27.20170 2 0.102 4 =0
X-ray Ka, 27.47230 2 0,191 8 0.0001
Yy 5 400.03 6 0.53 & 0.0045
Y 6 443.99 5 0.35 3 0.0033
T 11 525.50 10 0.313 20 0.0035
v 12 602.72 4 97.92 5 1.26
v 13 632.36 10 0. 157 10 0.0021
v 14 645.82 4 T.21 22 0.0991
¥ 16 709.31 5 1.42 5 0.0215
y 17 713.82 4 2,39 12 0.0363
vy 18 722.78 4 11.26 16 0.173
vy 19 735.85 15 0.127 10 0.0020
v 20 735.85 15 0.127 10 0.0020
¥ 22 790.78 6 0.744 10 0.0125
Y 26 968.25 6 1.83 5 0.0378
v 29 1045.24 5 1.84 4 0.0410
y 35 1325.49 7 1.41 3 0.0398
v 36 1355.17 8 0.93 3 0.0269
¥ 37 1368.23 6 2.35 5 0.0685
v 38 1376 .10 20 0.431 10 0.0126
y 40 1436.66 9 1.02 3 0.0312
T 41 1445.25 20 0.206 10 0.0063
y 43 1489.03 20 0.55 3 0.0174
7 44 1526.33 20 0.392 10 0.0127
y 45 1579.90 20 0.196 10 0.0066
vy 47 1691.02 4 48.8 5 1.76
7 53 2091.0 3 5.58 10 0.249

39 weak 7y's omitted (EXy = 1.23%)



1241 B+ DECAY (4.18 D
Radiation Enerqgy T
Ty pe (keV)
Auger-L 3.19 6
Auger-K 22.7
ce~-K- 9 570.91% 4
Bt 2 max 813 10
avg 367 5
B+ 3 max 1535 10
avg 687 5 1
Bt 4 max 2138 10
avg 975 5 1
total B+
avg 824 6 2
X-ray L 3.77
X-ray Ka, 27.20170 2 1
X-ray Kay 27 .47230 2 3
X-ray KB 31 1
Yy 6 541.20 10
Yy 9 602.72 4 6
T 11 645.82 4
vy 13 695.0 10 ~
7 16 713.80 20
vy 17 722.78 4 1
v 27 968.22 8
v 28 976.32 14
v 31 1045.00 10
v 32 1054.00 20
T 40 1325.50 4
v 42 1368.20 6
7 43 1376.00 10
7 48 1488.90 10
Y 49 1509.49 u
T 50 1559.80 20
v 52 1637.7 5
v 54 1675.8 4
v 55 1691.02 4 1
7 56 1720.37 14
vy 58 1851.4 4
v 59 1918.58 4
7 60 2038.3 3
Yy 61 2078.86 7
v 62 2091.00 10
v 64 2099.09 9
v 65 21484 .320 10
v 66 2232.25 7
7 67 2283.25 8
vy 75 2746.90 10

2) I(min)=0.10%
ntensity 4 (g-rad/
(%) uCi~h)
3 4 0.0043
8.4 19 0.0040
0.256 22 0.0031
0.298 20 0.0023
1.4 6 0.167
1.3 6 0.235
3.0 9 0.404
6.2 21 0.0005
6.6 7 0.0096
1.1 13 0.0182
0.8 5 0.0071
0.189 17 0.0022
L -1 0.783
0.95 9 0.0131
0.1 ~0.002
0.110 16 0.0017
0.1 9 0.155
0.41 &4 0.0086
0.104 15 0.0022
0.43 S 0.0095
0.122 12 0.0027
1.45 12 0.0408
0.29 3 0.0084
1.68 14 0.0492
0.183 17 0.0058
3.01 2% 0.0969
0.16 3 0.0055
0.195 21 0.0068
0.1t 3 0.0039
0.5 9 0.378
0.171 19 0.0063
0.21 3 0.0082
0.159 23 0.0065
0.34 3 0.0149
0.35 4 0.0154
0.57 5 0.0255
0.140 13 0.0063
0.110 11 0.0050
0.57 5 0.0273
0.66 7 0.0323
0.46 5 0.0271

48 weak 7's omitted (ZIy = 1.24%)

Maximum yt~-intensity

= 46.00%

1251 EC DBCAY (60.14 D 11)
Radiation Energy Intensity
Type (keV) (%)

Auger-1 3.19 156 9
ce-K- 1 3.65 3 80.0 6
Auger-K 22.7 20 S
ce-L- 1 30.52 3 10.5 3
ce-M- 1 34.45 3 2.20 20
ce-NOP- 1 35.29 3 0.70 20
X-ray 1L 3.7 15 6
X-ray Kap 27.20170 2 39.8 14
X-ray Kay 27.47230 2 74.2 25
X-ray KB 31 25.8 10
vy 1 35.46 3 6.67 22

I(win)=0.10%

aA(g-rad/
uCi-h)

0.0106
0.0062
0.0097
0.0068
0.0016
0.0005

0.0012
0.0230
0.0434
0.0170
0.0050

31

126I EC DECAY

Radiation
Ty pe

Auger-1,
Auger-K

max
avg
Bax
avg
total B+
avg

X-ray L

Ka,
Kay
X-ray Kp

(13.02 D 7)

% (EC+B+) =56 3

SEF ALSO 1261 B- DECAY
Enerqgy Intensity
(keV) (%)
3.19 45 7
22.7 5.9 16
463 5
214.7 23 0.20 10
1129 5
528 3 1.0 3
476 &4 1.2 4
3.77 4.4 16
27.20170 2 11.7 19
27.47230 2 22 4
31 7.6 12
656.0 10 ~1.3
664.5 S 1.3 3
666.20 10 30 6
730.0 10 ~1,3
753.70 10 3.8 8
1420.1 3 0.28 7

I(min)=0.10%

A(g-rad/
uCi-h)

0.0030
0.0028

0.0009
0.0112
0.0122

0.0004
0.0068
0.0128
0.0050
~0.02
0.0190
0.427
~0.02
0.0616
0.0086

8 weak 7y's omitted (£Iy = 0.26%)

Maximum yt-intensity =

1261 B- DECAY (13.02 D 7)
%B-=4l4 3
SEE ALSO 1261 EC DECAY
Radiation Energy Intensity
TY pe (keV) (%)
Auger-L 3.43 0.48 38
ce-K- 1 353.94 10 0.50 10
g~ 1 max 385 S
avg 108.7 14 2.7 5
f~ 2 max 865 5
avg 289.8 17 31 6
B~ 3 max 1251 5
avg 459.0 20 9.9 19
total g~
avg 317.0 19 a8 7
X-ray Kagz 29.4580 10 0.130 24
X-ray Kag 29,7790 10 0.24 5
7 1 388.50 10 32 6
vy 2 492,00 10 2.0 4
y 3 880.50 10 0.67 15

2.40%

I(min)=0.10%

A(g-rad/
pcCi-h)

=0
0.0038
0.0063
0.191
0.0968
0.294

=0
0.0002
0.265

0.0208
0.0126



127XE EC DECAY

Radiation
Type

Auger-L
Auger-K
ce-K-
ce~L-
ce-M-
ce-K-
ce-K-
ce-L-
ce-L-
ce-K-
ce-L-
ce-lM-
ce-K-

NEEFWNWN o

o

X-ray
X-ray Kap
X-ray Kay
X-ray KB

(IR
N E W=

(36.41 D 2)

En ergy Intensity
(keV) (%)
3.3 96 6

23.6 12 3

24.431 20 4.2 4

52.412 20 0.59 7

56.528 20 0.119 12

112.05 3 1.48 9
138.93 3 3.63 23
140.03 3 0.375 23
166.91 3 0.48 3

169.67 3 6.6 4

197.65 3 0.95 6

201,77 3 0.196 12

341.79 5 0.300 20
4 10 4

28.3172 4 25.0 11

28.6120 3 46.6 19

32.3 16.3 8

57.600 20 1.29 11

145.22 3 4,12 24

172.10 3 25.4 15

202.84 3 68 4
374.96 S 17.7 1

I(min)=0.10%

A{g-rad/
uCi-h)

0.0068
0.0059
0.0022
0.0007
0.0001
0.0035
0.0107
0.0011
0.0017
0.0237
0.0040
0.0008
0.0022

0.0008
0.0151
0.0284
0.0112
0.0016
0.0128
0.0931
0.292

0.141

1 veak 7's omitted (ZIy = 0.01%)

129TE B-
Radiatiorn
Type

Auger-L

ce-L- 1
ce-MNO- 1
B~ 4 max
avg
p~ 5 max
avg
8- 6 max
avg
B~ 7 max
avg
B~ 8 max
avg
g~ 9 max
avg

total B-
avg

DECAY

I(min)=0.10%

(69.6 M 2)
Energy Intensity
(keV) (%)
3.3 61 9
22.582 20 68 10
26.698 20 13.7 20
388 8
115 3 0.95
670 8
216 3 0.22
940 8
322 4 0.24
1013 8
351 3 8.6 9
1222 8
438 4 0.56
1472 8
545 4 89 9
522 4 100 9

A(g-rad/
uCi-h)

0.0043
0.0326
0.0078
0.0023
0.0010
0.0016
0.0643

0.0052

3 weak B's omitted (TIB = 0.05%)

X-ray L

R R RN R NN

23 weak 7's omitted

4

27.770 20
208.98
250.65
278 .43
281.16
459.60
487.39
802.17
1083.99
1M11.74

(SR RE R R RS R RY )

6.
16.
0.
0.
0.
0.
7.
1.
0.
0.
0.

4 24

4 24
186 20
40 5
57 7
150 17
1 8
36 14
195 22
56 6
221 24

0.0005
0.0097
0.0008
0.0021
0.0034
0.0009
0.0699
0.0141
0.0033
0.0130
0.0052

(ZIy = 0.38%)
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129TE IT DECAY

Radiation

Ty pe
Auger-i
Auger-K
ce-K- 1
ce-L- 1
ce-MNO- 1
X-ray L
X-ray Kap
X-ray Ka,
X-ray KB

r 1

129TE B-

Radiat ion

3 weak B's

Ty pe

B~ 1 max
avg

g~ 5 max
avg

B~ 6 max
avqg

B— 7 max
avg

total B-
avg

Yy 2

Y 4

y 7

1291

Radiat
Type

Auger-
ce-K-
Auger-
ce-L-
ce- M-
ce~NOP

g- 1

X~-ray
X-ray
X-ray
X-ray
¥y 1

(33.6 D 1)
FIT=64 4
SEE ALSO 129TE B- TLCECAY
Ererqy Intensity
(kev) (%)
3.19 49.0 23
22.7 4.0 9
73.69 5 32.2 5
100.56 5 28.5 5
104.49 5 7.17 20
3.77 4.8 17
27.20170 2 8.0 3
27.47230 2 15.0 6
31 5.19 21
105.50 5 0.147 12

DECAY (33.6 D 1)

%B-=36 4

I(min)=0.10%

(33.6 D)

A(g-rad/
uCi-h)

0.0033
0.0019
0.0505
0.0525
0.0160

0.0004
0.0046
0.0088
0.0034
0.0003

I(min)=0.10%

SEE ALSO 129TFE IT DECAY (33.6 D)

Energy
(keV)

205
56
876
296
°10
309
1606
608

EDO WD W owWw®

578 &

556.65
695.98
729.62

5
5
5

Intensity
(%)

36 U4

0.110 9
3.05 21
0.73 6

12 weak y's omitted (EIy = 0O

B- DECRY
ion Energy
(keV)
L 3.43
1 5.02
K 24.6
1 34.13
1 38 .44
-1 39.37
max 150 S
avg 40 S
L 4.1
Kay
Ka,
K 33.6
39.58

(1.57E7 Y 4)

Intensity
(%)

4 4
79.10 20
8.8 16
10.6 3
2.10 10
0.70 10

8.2 2

29.4580 10 20.0

5
6
29,7790 10 37.1 9
4
2

3

13.2

7.50 20

A(g-rad/
uCi-h)
0.0002
0.0045
0.0191
0.422

0.446

omitted (XIB = 0.08%)

0.0013
0.0453
0.0113

+25%)

I{(min)=0.10%

A(g-rad/
uCi-h)

0.0054
0.0085
0.0046
0.0077
0.0017
0.0006

0.0852

0.0007
0.0126
0.0235
0.0094
0.0063



129XE IT DECAY (8.0 D
Radiation Fnergy
Type (keV)
Auger-L 3.43
ce-K- 1 5.02 3
Auger~K 24,6
ce-L- 1 34.13 3
ce~-N- 1 38.44 3
ce-NOP- 1 39,37 3
ce=K- 2 162.00 3
ce-L- 2 191.11 3
ce-M~ 2 195.42 3
ce~NOP- 2 196.35 3
X-ray L 4.1
X-ray Kap 29.4580 10
X-ray Ka, 29.7790 10
X-ray Kp 33.6
vy 1 39.58 3
v 2 196.56 3
129CS EC DECAY (32.06
Radiation Energy
Type (keV)
Auger-1L 3.43
ce-K- 1 5.020 15
Auger-K 24.6
ce-NOP- 1 39.373 15
ce-K- 3 58.768 4
ce-K- 14 337.3566 23
ce-K- 16 376.9286 23
X-ray L 4.1
X-ray Kap 29,4580 10
X-ray Kag 29,7790 10
X-ray KB 33.6
r 1 39.581 15
vy 3 93.329 3
Yy U4 177.036 10
Yy 5 266.820 7
Yy 6 270.352 S
¥y 7 278.614 4
vy 8 282,131 6
7 10 318.1800 20
v 14 371.9180 20
v 16 411.4900 20
v 21 548.945 8
v 27 588.549 8
v 32 906.425 6

20 weak ¥'s omitted

2) I(oin)=0.10%
Intensity A(g-rad/
%) pCi~h)
147 8 0.0108
79.10 20 0.0085
16 3 0.0083
10.6 3 0.0077
2,10 10 0.0017
0.70 10 0.0006
63.90 10 0.220
24.4 7 0.0993
5.50 20 0.0229
1.50 10 0.0063
16 5 0.0014
36.2 10 0.0227
67.1 17 0.0426
23.9 7 0.0171
7.50 20 0,0063
4,70 20 0.0197
H 6) I(min)=0.10%
Intensity A(g-rad/
(% uCi-h)
106 9 0.0077
31.4 20 0.0034
13.0 25 0.0068
1.02 7 0.0009
0.57 4 0.0007
0.62 4 0.0044
0.359 20 0.0029
12 4 0.0010
29.7 1 0.0186
55 4 0.0350
19.6 14 0.0140
2.99 18 0.0025
0.66 U4 0.0013
0.271 15 0.0010
0.274 15 0.0016
0.214 12 0.0012
1.33 8 0.0079
0.243 13 0.0015
2,46 14 0.0167
30.8 16 0.244
22,5 12 0.197
3.42 18 0.0400
0.6 4 0.0076
0.221 12 0.0043

(CIy = 0.37%)

33

I(min)=0.10%

A(g-rad/
uCi-h)

=0
0.0067

0.0004
0.0007
0.0012
0.0007
0.194
0.0124
0.0011
0.368
0.0129
<0.02
0.612

=0
0.0002
=0

0.308
0.0023
0.0093
1.13
0.0160
0.0078
0.0211
0.0079
1.37
0.0156
1.30
0.0017
0.0041
0.0036
0.0181
0.0129
0.0061
0.279
0.0047
0.0203

1301 B- DECAY (12.36 H 1)
Radiation Energy Intensity
Type (keV) (%)
Auger~1L 3.43 0.51 4
ce-K- 13 501.529 20 0.624 17

g~ 1 max 234 10
avg 65 3 0.320 20
g~ 2 max 357 10
avg 104 4 0.330 20
p~ 3 max 377 10
avg 11 4 0.500 20
B~ 4 max 559 10
avg 174 4 0.185 6
B~ 5 max 624 10
avg 198 & 46.0 10
B- 6 max 814 10
avg 271 4 2.14 5
B- 7 max 904 10
avg 306 4 0.175 16
B~ 8 max 1042 10
avg 362 4 47.7 12
- 9 max 1178 10
avg 419 4 1.45 4
£~10 max 1781 10
. avg 680 4 <1.4
total B-
avg 286 5 100.5 16
5 weak f's omitted (LIB = 0.27%)
X-ray Kap 29.4580 10 0.158 6
X-ray Ka, 29.7790 10 0.293 11
X-ray KB 33.86 0.104 4
Yy 9 418,010 20 34.2 7
r 1 457.720 20 0.237 16
v 12 510.350 20 0.85 3
v 13 536.090 20 99.0 20
v 14 539.10 3 1.40 3
v 15 553.900 10 0.662 21
7 16 586,050 20 1.69 4
r 17 603.530 10 0.615 25
v 19 668.540 10 96.1 21
v 20 685.990 10 1.07 3
¥ 22 739.480 20 82.3 18
v 25 800.23 3 0.101 6
v 26 808.290 20 0.236 8
v 31 877.35 4 0.191 9
v 34 967.020 20 0.877 22
v 38 1096.48 3 0.552 15
v 39 1122.15 3 0.253 10
¥ 40 1157.470 10 11,31 25
v 41 1222.56 3 0.179 7
7 42 1272.120 20 0.748 19
v 44 1403.900 20 0.345 14

0.0103

31 weak y's omitted (ZIy = 0.82%)



I(min)=0.10%

A(g-rad/
uci-h)

- -

0.0004
0.0003
0.0034
0.0008
0.0002
0.0013
0.0108
0.0019

0.0031
0.0011
0.0151
0.365

0.0025

0.387

=0

0.0009
0.0016
0.0006
0.0045
0.0010
0.0367
0.0017
0.631

0.0039
0.0986
0.0030

1311 B~ DECAY (8.04 D 1)
SPFE ALSO 131XF IT DECAY
Radiation Erergy Intensity
Type (keV) (%
Auger-1 3.43 5.1 3
Auger~K 24,6 0.60 11
ce=K- 1 45.622 10 3.54 9
ce-L- 1 74.730 10 0.472 12
ce-MNO- 1 79.041 10 0.1310 2
ce-K~ 7 249.737 11 0.248 6
ce=-K- 14 329.919 1 1.54 4
ce~L- 14 359.027 11 0.244 6
f~ 1 max 247.9 6
avg 69.40 20 2,13 13
p- 2 max 303.9 6
avg 87.00 20 0.620 20
B~ 3 max 333.8 6
avg 96.60 20 7.36 10
g~ 4 max 606.3 6
avg 191.6 3 89.4 10
B~ 5 max 806.9 6
avg 283.2 3 0.420 20
total B-
avg 181.7 3 100.0 10
1 weak B's omitted (XIB = 0.06%)
X-ray L 4.1 0.56 17
X-ray Xap 29.4580 10 1.37 5
X-ray Ka, 29.7790 10 2,54 8
X-ray KB 33.6 0.90 3
v 1 80.183 10 2.62 5
Y 4 177.210 10 0.265 4
Yy 17 284,298 11 6.06 9
T 12 325,781 11 0.251 6
Y 14 364,480 11 81.2 12
vy 16 502.991 11 0.361 7
v 17 636,973 10 7.27 11
vy 18 642,703 11 0.220 4
y 19 722.893 10 1.80 3

131XE IT DECAY

10 weak y's omitted (£Iy =0

IN 1311 DECAY=1.086% 13

Railiation
Type

Auger-1
Auger-K

ce-K-
ce- L-
ce-M-

1
1
1

ce-NOP~- 1

X-ray
X-ray
X-ray
X-ray
vy 1

L
Ka,
Kay

Kp

(1.9 D 1)

FEEDING OF 131MXE

Energy Intensity
(keV) (%)
3.43 75 4

24.6 6.8 13

129.369 8 6%.2 7

158.477 8 28.6 6

162.788 8 6.50 20

163.722 8 1.78 6
4.1 8 3

29.4580 10 15.5 5

29.7790 10 28.7 8

33.6 10.2 4

163.930 8 1.96 6

0.0278

.23%)

I(min) =0.10%

4 (g-rad/
uCi-h)

0.0055
0.0036
0.169

0.0965
0.0225
0.0062

0.0007
0.0097
0.0182
0.0073
0.0068

34

131CS EC DECAY

Radiat
Ty pe

Auger-
Auger-

X-ray
X-ray
X-ray
X~ray

131BA EC DECAY

ion

L
K

L
Kagz
Kay

Kg

Radiation
Type

Auger-1L
ce~K- 1
Auger-K
ce~K- 2
ce-1L- 1
ce-MNO~- 1
ce-K- U4
ce-L- 2
ce-K- 5
ce-K- 7
ce-L- S
ce-MNO- 5
ce-L- 7
ce-K- 10
ce-K- 11
ce~L- 10
ce-K- 13
ce-K- 18
ce-K- 26
X-ray L
X-ray Ke:
X-ray Ka;
X-ray KB

RR RN NN RXRXRVRR RN R R R ==
-
O

(9.69 D 1)
Energy Intensity
(keV) (%)
3.43 79 4
24.6 9.3 17
4.1 9 3

29.4580 10 21.1 6
29,7790 10 39.1 10

33.6 13.9 4
(11.8 D 2)
Energy Intensity
(keV) (%)
3.55 100 7
18.98 6 0.61 7
25.5 10.9 14
42.770 13 1.23 9
49.25 6 0.89 10
53.74 6 0.220 15
56.316 11 0.61 7
73.041 13 0.153 13
87.818 12 18.1 6
97.622 14 0.81 6
118.089 12 5.99 20
122.586 12 1.66 5
127.893 14 0.151 13
180.11 3 1.79 7
203.65 3 0. 169 18
210.38 3 0.239 21
213.46 3 0.171 19
337.27 3 0.27 4
460.30 3 0.48 7
4.29 12 4
30.6251 3 26.5 16
30.9728 3 49 3
35 17.6 11
78.755 13 0.75 3
92.301 11 0.64 5
123.803 12 29.1 9
133.607 14 2.19 9
157.15 3 0.199 21
216.09 3 19.9 4
239.63 3 2.41 8
246.92 6 0.60 5
249.44 3 2.81 10
294.54 4 0.159 21
351.15 4 0.119 20
373.25 3 13.3 15
404,04 3 1.29 9
480.38 4 0.34 4
486.48 4 1.89 21
496,28 3 [T )
572.66 4 0.159 11
585.02 3 1.23 9
620.05 3 1.57 9
674.41 4 0.129 9
696.46 4 0.147 11
831.63 5 0.219 21
923.86 4 0.70 7
1046.9 ~0.2
1047.56 4 =~1.2

I(min)=0.10%

A(g-rad/
uCi~h)

0.0058
0.0049

0.0008
0.0132
0.0248
0.0100

I{win)=0.10%

A(g-rad/
pCi~h)

0.0076
0.0002
0.0059
0.0011
0.0009
0.0003
0.0007
0.0002
0.0339
0.0017
0.0151
0.0043
0.0004
0.0069
0.0007
0.0011
0.0008
0.0019
0.0047

0.0011
0.0173
0.0324
0.0131
0.0013
0.0013
0.0766
0.0062
0.0007
0.0916
0.0123
0.0031
0.0149
0.0010
0.0009
0.106
0.0111
0.0035
0.0196
0.463
0.0019
0.0154
0.0208
0.0019
0.0022
0.0039
0.0137
~0,004
~0.03

23 weak 7's omitted (£Iy = 0.68%)



132TE B~ DECAY (78.2 H 8) I(min)=0.10%
Radiation Bnergy Intensity A (g~rad/
Type (keV) (%) uCi-h)
Auger-1l 3.3 75 6 0.0053
ce~-K- 1 16.551 10 70 5 0.0248
Auger-K 23.6 9.4 23 0.0047
ce~Ll- 1 u8.532 10 9.3 7 0.0088
ce~MNO- 1 4s8.6u48 10 2,44 17 0.0025
ce~K- 2 83.13 8 0.89 16 0.0016
ce-K~ 3 84.59 8 0.91 16 0.0016
ce-L- 2 111,11 8 0.19 4 0.0005
ce-L~ 3 112,57 8 0.26 5 0.0006
ce=K- 4 194.99 6 7.14 13 0.0297
ce~-L~ 4 222.97 6 1341 24 0.0064
ce-MND- 4 227.09 6 0.2734 0.0013
P~ 1 max 215 4
avg 59.8 12 100 0.127
X-ray L 4 8 3 0.0007
X-ray Kap 28.3172 4 19.9 15 0.0120
X-ray Kayg 28.6120 3 37 3 0.0226
X-ray K8 32.3 13.0 10 0.0089
v 1 49,720 10 14,4 10 0.0152
vy 2 116.30 8 1.94 18 0.0048
v 3 117.76 8 1.85 18 0.0046
vy 4 228.16 6 88.20 20 0.429
1321 B- DECAY (2.30 H 3) I(min)=0.10%
Radiation Energy Intensity A({g-rad/
Type {keV) %) uCi-h)
Auger-L 3.43 0.89 7 =0
Auger-K 24.6 0.118 22 =0
ce-K- 24 488.09 9 0.127 14 0.0013
ce-K- 34 633,13 8 0.35 3 0.0047
ce-K- 41 738.04 8 0.206 24 0.0032
g~ 1 max 226 20
avg 63 7 0.12 6 0.0002
$- 2 max 320 20 )
avg 92 7 0.261 3 0.0005
p~ 3 max 353 20
avg 103 7 0.12 5 0.0003
g~ &4 max 366 20
avg 107 7 <0.19 <0.0004
g~ 5 max 425 20
avg 127 7 0.21 4 0.0006
8= 6 max 458 20
avg 138 7 <0. 38 <0.0011
B~ 7 max 504 20
avg 154 8 0.24 6 0.0008
p~ 8 max 522 20
avg 161 8 0.34 7 0.0012
p~ 9 max 689 20
avg 223 8 ~0.9 ~0.004
p~10 max 740 20
avg 282 8 1.81 10 0.0093
8-11 aax 7Y 20
avg 242 8 12,8 8 0.0680
p-12 max 826 20
avg 275 8 0.37 6 0.0022
g~T13 max 910 20
avg 309 8 3.60 20 0.0237
B~ 14 max 967 20
avg 331 9 8.1 &4 0.0571

*%% continued *#*x
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1321 B- DECAY (2.30 B 3)
Radiation Energy Intensity

Type (keV) (%)
B~15 max 996 20

avg 344 9 3.79 16
8~-16 max 1185 20

avg 409 9 2,11 7
=17 max 1185 20

avg 422 9 19.0 7
B-18 max 1229 20

avg 440 9 <0.9
B-19 max 1413 20

avg 519 9 1.7 6
8~20 max 1468 20

avg 543 9 1.9 8
B-21 max 1470 20

avg 543 9 10.2 10
p~22 max 1617 20

avg 608 9 12.7 17
f~23 nmax 2140 20

avg 841 9 17.6 22

total g-
avg 486 11 100 3

(continued)

A(g-rad/
uCi-h)

0.0278
0.0184
0.171

<0.009
0.0188
0.0220
0.118
0.164
0.315

1.03

11 weak B's omitted (£Ip = 0.53%)

X-ray Kaz 29.4580 10
X-ray Kay 29,7790 10
X-ray KB 33.6
vy 2 147.20 10
r 3 183.3
Y & 254,80 20
v 5 262.70 10
vy 7 284.80 10
v 10 306.6 4
y 12 316.5 &
v 15 363.5 o
7 t6 387.8 4
v 17 416.8 4
v 18 431.9 4
7 19 486.0 4
v 20 473.4 7
r 22 ug7.% 7
v 23 505.506 15
v 24 522.65 9
v 25 535.5 4
v 26 547.10 20
v 30 620.8 10
7 31 621.2 10
v 32 630.22 9
vy 33 650.60 20
v 34 667.69 8
v 35 669.8 3
7 36 671.6 3
v 37 727
v 38 727.2 10
y 39 729.5 4
v 41 772.60 8
T 42 780.2 3
v 43 784.5 %
7 45 809.80 20
v 46 812.20 20
v 47 863.30 20
y 48 876.80 20
7 50 910.30 20
v 51 927.6 3
v 53 954.5% 9
1 5% 984.50 20
7 58 Y03%.70 20
v 64 113,03 12
y 6% ~1138
y 66 1143.40 20
7 87 1188.2 7

*%% continued *#*%x

0.269 15
0.50 3
0.177 10
0.237 20
0.1579
0.19
1. 44
0.79
0.1
0.16
0.49
0.17
0.46
0.45
0.67
0.27
0.18
5.03
16.1
0.52
1.25
~0.4
1.579 4
13.7 6
2.66 20
98.70 20

pry

N
0 ® cCLNDLVOVWOEFEFJOW

B
QUUABENNDNNNY

[-RV-]

QOa2oUINOG2awNhue
s 8 & o 2 & s s 8 & 3
o0
L3 N N W
-
N W DWHNE
[V, )

18.1
0.56
0.57
2.96

~0.3
1.38
0. 21

- N o
no [~RV, N ) [ JO. X NS

0.0002
0.0003
0.0001
0.0007
0.0006
0.0010
0.0081
0.00u48
0.0007
0.0011
0.0038
0.0014
0.0041
0.0042
0.0064
0.0027
0.0018
0.0542
0.179
0.0060
0.0146
~0.005
0.0209
0.184
0.0369
1.40
0.0704
0.0748
0.0336
0.0489
0.0169
1.25
0.0205
0.0071
0.0494
0.0973
0.0109
0.0201
0.0178
0.0088
0.367
0.0118
0.0126
0.0716
~0.007
0.0337
0.0051



36

1321 B- DECAY (2.30 H 3) (continued) 1331 B- DECAY (20.8 H 1) I(min)=0.10%
Radiation Erergy Intensity A(g-rad/ SEE ALSO 133XF IT DECAY (2.25 D)
Type (keV) (%) pCi-h)
we=sessss | s-sesssss | se-cscosss | ssseeee- Radiation Ererqgy Intensity A(g-rad/
Type (keV) (%) pCi-h)
v 68 1173.20 20 1.09 10 0.0271 —mmmemmew  eremesemecc cecemem—== se-ecace=
v 71 1272.7 4 0.15 3 0.0040
v 72 1290.7 3 1.14 6 0.0312 B~ 1 max 170 30
vy 73 1295.3 3 1.97 10 0.0545 avg 46 9 0.47 5 0.0005
v T4 1298.2 5 0.89 10 0.0246 b~ 2 max 350 30
v 76 1317.1 7 0.118 20 0.0033 avg 104 11 0.5 3 0.0011
¥y 77 1372.07 13 2.47 10 0.0721 B~ 3 nmax 370 30
v 78 1398.57 10 7.1 3 0.212 avg 110 1 1.29 7 0.0030
v 80 1442.56 10 1.42 6 0.0437 B~ 4 max 410 30
v 82 1476.80 20 0.138 20 0.0043 avg 122 11 0.290 20 0.0008
v 94 1757.50 20 0.38 3 0.0140 B~ 5 max 460 30
7101 1921.08 12 1.18 9 0.0485 avg 140 1 3.52 8 0.0105
7103 2002.30 12 1.09 10 0.0463 g- 6 max 520 30
104 2086.82 15 0.25 &4 0.0110 avg 162 12 3.11 8 0.0107
v105 2172.68 15 0.19 3 0.0087 - 7 max 710 30
7107 2223.17 15 0.118 20 0.0056 avg 230 12 0.58 6 0.0028
7110 2390.48 15 0.168 20 0.0085 g~ 8 max 880 30
avg 299 12 3.8 5 0.0242
58 weak y's omitted (£Iy = 2.23%) g~ 9 max 1020 30
avg 352 13 1.74 8 0.0130
g~10 max 1230 30
avg 441 13 83.6 3 0.785
B~11 max 1530 30
avg 573 13 1.10 10 0.0134
total p-
132CS B+ DECAY (6.475 D 10) T (win)=0.10% avg 496 15 100.0 7 0.865
ry 3 262.67 8 0.375 18 0.0021
Radiation Enerqgy Intensity A (g-rad/ T 4 267.18 8 0.122 18 0.0007
Type (ke¥) (%) uCi-h) ¥y 5 345.7 5 0.43 7 0.0031
----------------------------------- Yy 6 360.9 3 0.20 S 0.0015
vy 7 417,50 20 0.140 18 0.0012
Auger-1L 3.43 75 4 0.0055 vy 8 422,90 6 0.27 3 0.0024
Auger-K 24,6 8.9 16 0.0047 ¥ 11 510.565 20 1.84 6 0.0200
7 13 529.889 18 87.30 20 0.985
gt 1 max 404 23 vy 15 617.94 3 0.533 18 0.0070
avg 190 10 0.31 9 0.0013 v 18 670 0.12 3 0.0017
v 19 680.31 4 0.62 4 0.0090
X-ray L 4.1 8 3 0.0007 v 20 706.606 25 1.47 5 0.0221
X-ray Kap 29.4580 10 20.3 6 0.0127 v 21 768.36 4 0.45 3 0.0073
X-ray Ka, 29.7790 10 37.6 9 0.0238 y 23 820,61 5 0.148 9 0.0026
X-ray KB 33.6 13.4 4 0.0096 v 25 856.361 25 1.13 5 0.0217
y 2 505.90 15 0.82 10 0.0088 v 27 875.370 25 4.40 1 0.0820
y 3 630.22 9 1.03 8 0.0139 v 28 909.92 10 0.244 18 0.0047
vy 4 667.67 6 99.5 S 1.42 v 30 1052.37 3 0.541 18 0.0121
y 6 1136.03 12 0.52 4 0.0125 vy 31 1060.17 5 0.140 9 0.0032
vy 8 1317.80 20 0.60 5 0.0168 v 32 1236,.56 4 1.484 5 0.0379
v 33 1298.33 3 2,27 17 0.0628
4 weak y's omitted (EIy = 0.28%) T 34 1350.54 8 0.140 9 0.0040
Maximum 7yt-intensity = 0.62%
12 weak y's omitted (IXIy = 0.25%)




133XE

Radiat
Type

Auger-
Auger-
ce-K-
ce-K-
ce-L-
ce-MNO

B~ 1
g~ 2
total
X-ray
X-ray
X-ray

X-ray

Yy 2

133XE IT DECAY

B~ DECAY (5.24
ion Energy
(keV)
L 3.55
K 25.5
1 43,636 11
2 45.0124
2 75.2827
-2 79.7799
max 266 3
avg 75.0 10
max 346 3
avg 100.5 10
8-
avg 100.3 10
L 4,29
Kaz 30,6251
Ka, 30.9728
KB 35
79.621 11
81

S D 6) I(min)=0.10%
Intensity A(g-rad/
(%) pCi-h)
49.0 20 0.0037
5.5 7 0.0030
0.30 6 0.0003
4 52.0 3 0.0u498
4 8.49 20 0.0136
4 2.3 3 0.0039
0.66 10 0.0011
99.34% 10 0.213
100.01 15 0.214
6.1 17 0.0006
3 13.3 3 0.0087
3 24.6 5 0.0163
8.84 20 0.0066
0.22 6 0.0004
37.1 4 0.0640

4 weak y's omitted (EIy = 0.07%)

IN 1331 DECAY=2.9% 1

Radiation
Type

Auger-1L
Auger-K

ce-K-
ce-L-
ce=~M-~

1
1
1

ce-NOP~- 1

X-ray
X-ray
X-ray
X~ray
y 1

L
Kas
Kay

Kg

Energy
(xeV)

3,43
24,6
198.62 &
227.73 &4
232.04 4
232.97 4

4.1

(2.188 D 8)

Intensity
(%)

7.8 2

29.4580 10 16.1

33.6
233.18 4

4
5
29,7790 10 29.9 8
4
3

10.6
10.3

I(win)=0.10%

FEEDING OF 2.188-D 133MXE

A(g-rad/
uCi~h)

0.0051
0.0037
0.269
0.101
0.0206
0.0052

0.0007
0.0101
0.0190
0.0076
0.0512
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133BA EC DECAY

Radiation

Type
Auger-1,
ce-K- 1
Auger-K
ce-K~- 2
ce-K- 3
ce~L- 1
ce-MNO- 1
ce-L- 2
ce~-L- 3
ce-MNO- 3
ce-K- 4
ce~K- 6
ce-K~- 7
ce-K- 8
ce-K- 9
ce-L- 8
X-ray L
X-ray Ka,
X-ray Ka,
X-ray K8

y 1

y 2

¥y 3

Yy 4

vy 5

Yy 6

y 7

y 8

y 9

133BA IT DECAY

(10.5 ¥ 1)
Energy Intensity
(keV) (%
3.55 135 6
17.170 16 10.8 7
25.5 14,0 17
43.636 11 3.41 21
45.012 5 46.8 4
47.4417 16 1.61 10
51.938 16 0. 420 23
73.907 11 0.54 11
75.283 5 7.65 19
79.780 5 2.1 3
124.620 15 0. 144 10
280.412 12 0.337 14
266.866 15 0.71 6
320.020 17 1.32 5
347.866 15 0.152 8
350.291 17 0.218 8
4.29 17 5
30.6251 3 34.0 M1
30.9728 3 62.9 18
35 22.6 8
53.155 16 2,21 4
79.621 11 2.43 13
80.997 S5 33.4 S5
160.605 15 0.72 3
223.25 3 0.468 13
276.397 12 7.30 13
302.851 15 18.66 21
356.005 17 62.4 3
383.851 15 8.86 14
{38.9 H 1)

38.9-H 133BA ALSO DECAYS

VIA A 0.0108% 6 EC BRANCH

Radiation

Type
Auger-1L
ce~L- 1
ce~M- 1
ce~NOP- 1
Auger-K
ce~K- 2
ce~L- 2
ce~M~ 2
ce~NOP- 2
X-ray L

7y 1
X-ray Kajp
X-ray Ka,
X-ray K§

¥y 2

Enerqgy
(keV)
3.67
6.30 4

11.00 4

12.04 &4

26 .4

238.65 15

270.10 15

274.80 15

275.84 15
4.47

12.29 &

31.8171

32.1936

36.4

276.09 15

3
3

Intensity
(%)

I({min)=0.10%

A (g-rad/
pCi~h)

0.0102
0.0040
0.0076
0.0032
0.0449
0.0016
0.0005
0.0008
0.0123
0.0035
0.0004
0.0017
0.0040
0.0090
0.0011
0.0016

0.0015
0.0222
0.0415
0.0168
0.0025
0.0041
0.0577
0.0025
0.0022
0.0430
0.120

0.473

0.0724

I{min)=0.10%

A(g-rad/
ucCi-h)

0.0102
0.0104
0.0037
0.0013
0.0033
0.301

0.104

0.0234
0.0068

0.0017
0.0004
0.0103
0.0192
0.0079
0.106



134TE B~ DECAY (41.8 M 8)
Rajdiatiorn Erergy Intensity
Type (keV) (%)
Auger-L 3.3 32.3 22
Auger-K 23.6 4.0 10
ce-K- 3 46.281 10 26.7 7
ce-K- 4 68.25 3 0.30 12
ce-L~ 3 74.262 10 4.0 6
ce-M~- 3 78.378 10 0.79 11
ce-NOP- 3 79.264 10 0.20 3
ce-K- 6 147.72 3 3.21 19
ce~k- 8 168.07 3 0.98 20
ce-L- 6 175.70 3 0.69 4
ce-K- 9 177.301 20 2.1 3
ce-MNO- 6 179.82 3 0.175 10
ce~-K- 11 244.781 20 0.8 3

B~ 1 max 600 300
avg 190 120 14.5 8
B~ 2 max 800 300
avg 260 120 42.6 17
B~ 3 max 900 300
avg 290 130 43.5 14
total B-
avg 260 130 100.6 24
X-ray L 4 3.4 12
X-ray Ka, 28.3172 4 8.6 4
X-ray Ka, 28.6120 3 16.0 7
X-ray KB 32.3 5.59 25
Yy 2 76.230 20 0.29 3
Yy 3 79.450 10 20.9 8
T 4 101.42 3 0.34 7
v 5 131.05 20 0.15 3
Yy 6 180.89 3 18.4 11
vy 7 183.05 13 0.6 3
vy 8 201.24 3 8.9 7
v 9 210.470 20 22.4 11
vy 10 259.59 15 0.49 10
r 11 277.950 20 21.8 11
v 12 435.06 5 19.0 13
7 13 460.99 3 1.1 7
v 14 464.64 6 5.22 25
7 15 565.99 3 19.3 11
vy 16 636.26 9 2.1 &4
y 17 665 .85 1.044 24
vy 18 712.97 6 4.21 18
v 19 742.59 3 15.0 7
v 20 767.20 3 30.7 10
y 21 844.06 6 1.2 6
v 22 896.02 9 0.18 7
vy 23 925.55 8 1.69 19
7 24 1027.00 10 0.46 13
134T B- DECAY (52.6 M 5)
Radiation Energy Intensity
Type (keV) %
Auger-1L 3.43 1.14 18
Auger~K 24.6 0.14 4
ce-K- 1 100.838 22 0.98 20
ce-L- 1 129.946 22 0.12 3
ce-K- 31 812.46 3 0.17 3
ce-K~ 34 849.53 3 0.12 3

*** continued %%

I{min)=0.10%

A(g-rad/
uCi-h)

0.0023
0.0020
0.0263
0.0004
0.0063
0.0013
0.0003
0.0101
0.0035
0.0026
0.0080
0.0007
0.0041

0.0587
0.236
0.269
0.563

0.0003
0.0052
0.0097
0.0038
0.0005
0.0353
0.0007
0.0004
0.0710
0.0024
0.0382
0. 100

0.0027
0.129

0.176

0.109

0.0517
0.233

0.0291
0.0148
0.0639
0.238

0.502

0.0221
0.0035
0.0333
0.0101

I (min)=0.10%

4 (g-rad/
uCi-h)

=0

=0
0.0021
0.0003
0.0030
0.0022

38

1341 B- DECAY (52.6 M 5) (continued)
Radiation Energy Intensity A{g-rad/
Type (keV) (% uCi-h)
p~ 1 max 770 60
avg 255 24 1.48 9 0.0080
B~ 2 max 790 60
avg 261 24 0.33 4 0.0018
- 3 max 840 60
avg 279 24 0.153 19 0,.0009
g~ 4 max 1070 60
avg 372 25 1.22 7 0.0097
B~ 5 max 1280 60
avg 460 30 31.5 8 0.309
g~ 6 max 1380 60
avg 500 30 0.53 & 0.0056
g~ 7 max 1500 60
avg 550 30 7.6 5 0.0890
B~ 8 max 1560 60
avg 580 30 16.2 5 0.200
B~ 9 max 1600 60
avg 600 30 3.67 17 0.0469
=10 max 1740 60
avg 660 30 7.6 5 0.107
g-11 max 1800 60
avg 690 30 1.2 7 0.165
f~12 max 1850 60
avg 710 30 2.50 15 0.0378
B~13 max 1880 60
avg 720 30 0.7 7 0.0107
g~ 14 max 2010 60
avg 780 30 <0.7 <0.01
B~ 15 max 2230 60
avg 880 30 3.7 9 0.0694
16 max 2420 60
avg 970 30 11.9 15 0.246
total B-
avg 610 40 101.2 24 1.32
4 veak B's omitted (£IB = 0.23%)
X-ray L 4.1 0.13 5 =0
X-ray Kap 29.4580 10 0.32 6 0.0002
X-ray Ka, 29,7790 10 0.60 10 0.0004
X-ray KB 33.6 0.21 4 0.0002
¥y 1 135.399 22 3.76 22 0.0108
y 2 139.03 3 0.69 S 0.0020
vy 3 151.98 15 0.106 12 0.0003
v 4 162.48 7 0.26 3 0.0009
ry 5 188.47 4 0.70 4 0.0028
Yy 6 217.00 20 0.25 3 0.0011
y 7 235.47 3 1.98 16 0.0100
Yy 9 278.80 15 0.131 15 0.0008
¥y 10 319.81 6 0.52 5 0.0035
vy 11 351.08 10 0.50 6 0.0037
7 12 405.451 20 7.3 8 0.0634
¥y 13 411,00 8 0.61 6 0.0053
T 14 433,35 3 4.19 24 0.0387
¥y 15 458.92 6 .30 9 0.0127
v 16 465.50 10 0.36 4 0.0036
vy 17 488.88 4 1.41 9 0.0147
v 18 514.40 3 2.34 14 0.0256
v 19 540.825 25 7.8 5 0.0901
v 20 565.52 4 0.88 6 0.0106
7 21 570.75 15 0.21 3 0.0026
v 22 595.362 20 11.4 6 0. t44
7 23 621.790 25 10.6 6 0. 140
v 24 627.96 3 2.37 14 0.0316
v 25 677.34 3 8.5 5 0.122
v 26 706.65 10 0.83 6 0.0125
vy 27 730.74 4 1.91 12 0.0297
vy 28 739.18 8 0.76 8 0.0120
v 29 766.68 4 4.1 3 0.0670
v 30 816.38 7 0.52 5 0.0091
v 31 847.025 25 95.4 3 1.72

*%% continued ¥**x



1341 B- DECAY (52.6 M 5) (continued)
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi<h)
7 32 857.28 3 6.96 20 0.127
r 33 864.0 3 0.19 3 0.0035
T 34 884,09 3 65.3 10 1.23
v 35 922.6 3 0.1 3 0.0028
¥ 36 947.86 4 4,04 20 0.0815
v 37 966.30 5 0.35 4 0.0073
v 38 974,67 4 4.7 4 0.0970
v 39 1040.25 10 1.91 19 0.0423
7 43 1072.55 3 15.3 8 0.349
7 45 1100.07 12 0.69 6 0.0161
Y 46 1103.18 12 0.73 6 0.0170
7 47 1136.16 4 9.7 5 0.235
v 48 1159.10 8 0.35 3 0.0087
v 49 1164.0 3 0.13 3 0.0033
7 51 1190.03 8 0.35 3 0.0089
v 53 1239.0 3 0.21 6 0.0055
T 55 1269.49 5 0.56 4 0.0152
7 56 1322.4 3 0.10 4 0.0030
vy 57 1336.00 20 0.1 3 0.0041
v 58 1352.62 8 0.45 4 0.0129
v 61 1414.3 5 0.22 6 0.0066
7T 62 1428.2 3 0.17 4 0.0052
v 63 1431.35 25 0.17 4 0.0052
v 64 1455.24 5 2.29 15 0.0710
Y 65 1470.00 7 0.77 5 0.0242
v 66 1505.5 4 0.11 4 0.0037
v 67 1541.51 7 0.51 4 0.0166
v 68 1613.80 5 4,36 24 0.150
T 69 1629.24 8 0.26 &4 0.0089
¥y 70 1644.25 7 0.40 5 0.0140
y 71 1655.19 10 0.23 3 0.0081
vy 72 1741.49 5 2,67 19 0.0991
v 73 1806.84 4 5.7 & 0.220
v 76 1925.88 10 0.181 19 0.0074
vy 78 2020.6 3 0.172 19 0.0074
vy 79 2159.9 3 0.21 3 0.0097
T 82 2312.40 20 0.24 3 0.0117
v 85 2467.4 3 0.153 19 0.0080
22 weak y's omitted (EIy = 1.33%)
134CS B~ DECAY (2.062 Y 5) I (nin)=0.10%
134CS ALSO DECAYS
VIa A 0.0003% EC BRANCH
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-1L 3.67 0.65 S =0
ce-K- 5 531.874 15 0.120 7 0.0014
ce-K- 6 567.258 15 0.488 9 0.0059
ce-K- 7 758.404 22 0,224 11 0.0036
8~ 1 max 88.6 4
avg 23.09 11 27.40 20 0.0135
p- 2 max 415.2 4
avg 123.43 14 2.47 5 0.0065
g~ 3 max 658.0 4
avg 210.15 15 70.% 5 0.314
total p-
avg 156.8 3 100.0 6 0.334
2 weak B's onitted (ZIB = 0.05%)

*#3% continued ***
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134CS B- DECAY (2.062 Y 5)

Radiation

TY pe
i-ray Ka
X-ray Ka
X-ray KB

y 3

vy 4

¥y 5

v 6

T 7

y 8

ry 9

v 10

vy 11

Energy
(keV)

2 31.8171
N 32.1936
36 .4
475.35 5
563.227 15
569.315 15
604,699 15
795.845 22
801.932 22
1038.57 3
1167.94 3
1365.15 3

3
3

Intensity
&)}
0.213 8
0.393 tu4
0.143 6
1.46 o
8.38 5
15.43 11
97.6 3
85.4 4§
8.73 4
1.000 10
1.80 3
3.04 4

(continued)

A(g-rad/
pCi-h)

0.0001
0.0003
0.0001
0.0148
0.101
0.187
1.26
1.45
0. 149
0.0221
0.0448
0.0884

2 weak 7's omitted (XIy = 0.04%)

1351 B-
Radiation
Ty pe
B~ 1 max
avg
B~ 2 max
avg
B~ 3 max
avg
g~ 4 max
avg
B~ 5 max
avg
B~ 6 max
avg
p~ 7 max
avg
p~ 8 max
avg
B~ 9 max
avg
p-10 max
avg
B~11 max
avg
B~12 max
avg
p~13 max
avg
B~ 14 max
avg
=15 max
avg
p~16 max
avg
=17 max
avg
f-18 max
avg
=19 max
avg
p~20 max
avg
total p-
avg

DECAY

(6.61 1 1)

SEE ALSO 135MXE IT DECAY

Enerqgy
(keV)

230 40
65 10
240 40
68 10
260 40
74 10
300 40
86 11
340 4o
98 11
350 40
103 1
450 40
137 12
480 40
145 12
620 40
196 12
660 40
213 12
T40 40
243 13
820 40
271 3
920 40
312 13

358 14
1140 &0
405 14
1250 40
450 14
1260 a0
458 14
1450 &40
535 14
1580 40
591 14
2180 40
857 15

369 17

Intensity

(%

)

0.14

3

0.130 20

0. 14
1.03
0.91

1.8
99.7

3

w

7
19

I(min)=0.10%

A (g-rad/
uCi-h)
(.0002
0.0%02
0.0002
0.0019
0.0019
0.0030
0.0138
0.0226
0.0066
0.0050
0.0409
0.0035
0.0578
0.164
0.0690
0.0728
0.0011
0.271
0.0138
0.0329

0.783

4 weak P's omitted (LIS = 0.15%)

**x¢cogtinten v«
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1351 B~ DECAY (6.61 H 1) (continued) 135XE B- DECAY (9.09 H 1) I(min)=0.10%
Radiation Enerqgy Intensity A(g-Tad/ Radiation Energy Intensity 4 (g-rad/
Type (keV) £5) uCi-h) Ty pe (keV) (%) uCi-h)
y 7 220.502 15 1.75 6 0.0082 Auger-1 3.55 5.12 22 0.0004
y 8 229.72 3 0.232 9 0.0011 Auger-K 25.5 0.59 7 0.0003
y 1 264.26 9 0.184 7 0.0010 ce-K- 3 213.809 15 5.63 10 0.0257
v 12 288.451 16 3.09 12 0.0190 ce-L- 3 244,080 15 0.739 13 0.0038
vy 13 290.27 4 0.303 21 0.0019
v 20 361.85 14 0.19 3 0.0014 g~ 1 max 9% 9
v 21 403.03 4 0.232 9 0.0020 avg 25.0 25 0.123 4 =0
7 22 414.83 3 0.30t 18 0.0027 $~ 2 max 550 9
v 23 417.63 3 3.52 t2 0.0313 avg 171 4 3.12 10 0.0114
v 24 429.93 3 0.303 24 0.0028 f~ 3 max 750 9
7 25 433.741 19 0.553 24 0.0051 avg 245 4 0.68 3 0.0035
v 26 451.63 3 0.315 18 0.0030 B~ 4 max 908 9
v 29 546.557 16 7.13 25 0.0830 avg 307 4 95.98 3 0.628
r 30 575.97 8 0.129 23 0.0016 total g-
v 33 649.85 4 0.46 3 0.0063 avg 302 4 99.98 11 0.643
v 37 630.13 6 0.129 15 0.0019
v 38 707.92 5 0.66 6 0.0099 1 veak B's omitted (TIp = 0.08%)
v 39 785.48 S 0. 152 21 0.0025
vy 41 797.71 8 0.17 3 0.0029 X-ray L 4.29 0,63 18 20
7 43 836.304 16 6.67 24 0.119 X-ray Kay 30.6251 3 1,43 4 0.0009
v 45 961.46 0.15 3 0.0030 X-ray Ko, 30.9728 3 2.66 7 0.0018
Y 46 972 0.89 6 0.0184 X-ray K8 35 0.95 3 0.0007
y 47 972.6 1.20 6 0.0249 vy 1 1%8.197 18 0.289 10 0.0010
v 48 995.09 10 0.15 3 0.0033 v 3 249.794 15 90.13 8 0.480
v 49 1038.760 21 7.9 3 0.175 y 4 358.39 4 0.2217 9 0.0017
T 51 1101.58 4 1.60 &6 0.0376 vy 6 407.990 20 0.359 13 0.0031
v 52 1124 .00 4 3.61 12 0.0864 vy 9 608.185 16 2.90 9 0.0376
vy 53 1131.511 18 22.5 8 0.543
v 55 1159.90 20 0.103 23 0.0025 8 weak 7's omitted (£Iy = 0.21%)
v 56 1169.04 4 0.87 4 0.0217
v 59 1240.470 20 0.90 4 0.0238
v 61 1260.409 17 28.6 10 0.769
Yy 67 1367.89 4 0.61 4 0.0177
T 69 1448.35 10 0.3t 3 0.0097
v 70 1457.56 3 8.6 3 0.268
T 71 1502.79 4 1.07 5 0.0344 135XE IT DECAY  (15.29 n 3) I(win)=0.10%
v 73 1566.41 3 1.29 6 0.0430
y 74 1678.03 3 9.5 4 0.341 135MXE ALSO DECAYS
v 75 1706.46 3 4,09 18 0.149 VIA A 0.044% B- BRANCH
v 77 1791.20 3 7.70 25 0.294 FEEDING OF 13SMXE
7 78 1830.69 4 0.58 3 0.0226 IN 1351 DECAY=16.6% 6
v 80 1927.30 3 0.295 15 0.0121
T 83 2045.88 4 0.87 & 0.0379 Radiation Energy Intensity A(g-rad/
v 88 2255.46 3 0.6t 3 0.0294 Type (keV) (%) uCi-h)
v 90 2408.65 4 0.95 5 0.0489 emmcmmea | mmmmmcae= emmasse== eseeeea=
47 weak 7's omitted (XIy = 1.50%) Auger-L 3.43 14.9 8 0.0011
Auger-K 24,6 1.7 3 0.0009
ce~K- 1 492.010 17 15.2 3 0. 159
ce-L- 1 521.118 17 2.88 9 0.0320
ce-M- 1 525.429 17 0. 610 20 0.0068
ce~NOP- 1 526.363 17 0.200 10 0.0022
X-ray L 4.1 1.7 5 0.0001
X-ray Kap 29.4580 10 3.84 13 0.0024
X-ray Ka, 29.7790 10 7.13 23 0.0045
X-ray KB 33.6 2.54 9 0.0018
ry 1 526.571 17 81.2 5 0.911




135BA IT DECAY

Radiation
Type
Auger-L
Auger-K
ce-K- 1
ce-L- 1
ce-M- 1
ce-NOP~ 1
X-ray L
X-ray Ko
X-ray Ka,
X-ray KB
y 1

136CS B- DECAY

Radiation
T ype

Auger-1L
Auger-K
ce-K- 1
ce~-K- 2
ce- L~
ce=-MNO~- 1
ce-L~-
ce-K-
ce-K~-
ce-K~-
ce-L-
ce-MNO- 4
ce-L- 5
ce-M- 5
ce-NOP- 5
ce-K- 10
ce-K- 14
ce~L- 14
ce~K- 18
ce-K- 19

pry

ENEN

max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
Bax
avg
8-

avg

B~ 1
g- 2
g~ 3
p- &
gB= 5
p= 6
p- 17

total

(28.7 H 2)
Energy Intensity
(ke¥) (%)
3.67 63 4
26 .4 5.9 16
230.797 10 59.9 7
262,249 10 18.7 S
266.945 10 4.19 12
267.985 10 1.20 3
4.47 8.6 22
31.81717 3 15.3 6
32.1936 3 28.3 10
36.4 10.3 4
268.238 10 16.0 S
(13.1 D 1)
Energy Intensity
(keV) (%)
3.67 20.4 13
26.4 1.9 5
29.47 5 7.3 7
48.85 S 1.85 11
60.92 5 1.05 10
65.62 5 0.212 19
80.30 5 0.253 15
115.78 5 2.38 10
126.45 5 5.17 21
139.12 5 0.552 23
147.23 5 0.67 3
151.93 5 0.144 6
157.90 5 4.11 17
162.60 5 0.92 4
163.64 5 0.240 10
236.21 4 0.159 7
303.13 5 .17 5
334.58 5 0.201 8
781.06 4 0.241 9
1010.63 7 0.112 4
173.8 20
47.1 6 2.29 10
191.0 20
52.1 6 0.21 3
340.4 20
98.6 7 9 3
407.3 20
120.8 7 0.13 13
493.6 20
150.5 7 0.8 8
517.0 20
175.4 8 1.8 8
680.9 20
218.8 8 2.0 20
101.5 8 101 4

*%*% continued *=*x

I(min)=0.10%

A(g-rad/
uCi~h)

0.0050
0.0033
0.294
0.104
0.0238
0.0068

0.0008
0.0104
0.0194
0.0080
0.0914

I(min)=0.10%

A(g-rad/
uCi-h)

0.0016
0.0011
0.0046
0.0019
0.0014
0.0003
0.0004
0.0059
0.0139
0.0016
0.0021
0.0005
0.0138
0.0032
0.0008
0.0008
0.0075
0.0014
0.0040
0.0024

0.0023
0.0002
0.197

0.0003
0.0026
0.0067
0.0093

0.219

41

136CS B- DECAY (13.1 D 1)

Radiation

Type
X-ray L
X-ray Kayp
X-ray Ka,
X-ray KB

y 1

T 2

¥ 3

T 4

¥ 5

Y 6

vy 7

vy 8

v 10

y 13

7 14

v 16

vy 18

v 19

v 20

Enerqgy
{keV)

4.47
31.8171
32.1936
36 .4
66.91 5
86.29 5

109.66 10
153.22 5
163.89 5
166.53 10
176.56 5
187.25 10
4
0
5
0
i}
7
5

w W

273.65
319.87 1
340.57
507.21 1
818.50
1048.07
1235.34

Intensity

[

EmsavyiNog
&

(=4}
~3

Py

OWOFENOANWD EN
.
-

) . .
w N -
-
&~ w

wm

.

AN UNEWRNRNNO DO

o
N

8 weak y's omitted (EIy =0

137Cs B-

Radiat ion
Type

B~ 1 max
avg
p= 2 max
avg

total p-
avg

137Ba IT

IN 137Cs D

Radiation
Ty pe

Auger-L
Auger-K
ce-K- 1
ce-L- 1
ce-MNO- 1

X-ray L
X-ray Kap

I-ray Ka,

X-ray KB
v 1

DECAY (30.0 Y 2)
SEE ALSO 137MBA IT DECAY
Enerqgy Intensity
(keV) (%
514.0 10
174.3 4 94.6 3
1176 .0 10
416.4 4 5.4 3
187.4 5 100.0 5
DECAY {2.552 1 2)
FPEEDING OF 137MBA
ECAY=94.6% 3
Enerqgy Intensity
(keV) %
3.67 7.8 5
26.4 0.82 22
624.204 9 8.24 S
655.656 9 1.50 °
660.352 9 0.500 20
4.47 1.1 3
31.8177v 3 2.1 7
32.1936 3 3.90 12
36.4 1.42 5
661.645 9 89.9 &

{(continued)

A(g-rad/
uCi-h)

0.0003
0.0033
0.0061
0.0025
0.0178
0.0116
0.0010
0.0244
0.0161
0.0022
0.0511
0.0024
0.0740
0.0041
0.339
0.0106
1.74
1.78
0.520

.39%)

I{min)=0.10%

A(g-rad/
uCi-h)

0.351
0.0479

0.399

I{min)=0.10%

A (g-rad/
HCi=h)

0.0006
0.0005
0.110

0.0209
0.0070

0.0001
0.0014
0.0027
0.0011
1.27



138XE

Radiat
Type

Auger-
ce~M-
ce-NOP
ce-L-
ce-i-
ce-NOP
Auger-
ce-K~
ce-L-
ce-K~
ce-K-
ce-L-
ce-K-
ce-K-

B 1
p= 2
p- 3
p- 4
[-
p- 6
g~ 7
p- 8
p- 9
p=10
=11
p-12
g-13
=14
=15

total

T

T

v

Y

v 12
¥y 13
v 14
v 15
Yy 17
T 18
7 19
v 21
Yy 23
v 24
v 27

B- DEC

ion

1
1
-1
2
2
-2
K

~NEmodaun

1
1
max

avg

max

avg

max

avg

max

avg

max

avg

max

avg

max 1
avg

max 1
avg

max 1
avg

max 1
avg

max 2
avg

max 2
avg

max 2
avg 1
nax 2
avgqg 1
max 2
avg 1
B

avg

5 weak

Kay
Kay

AY (14.17 1 7)

Energy
{(keV)

3.55
3.63
4.62
5.14
9.63
10.62
25.5
117.77
148.04
206 .58
222.33
252.60
360.45
398.51

320 80
90 30
340 80
100 30
490 80
150 30
570 80
180 30
800 80
270 40
810 80
270 40
040 80
360 40
460 80
540 40
620 80
610 40
880 80
720 40
380 80
950 40
420 80
970 40
570 80
040 40
810 80
150 40
820 80
150 40

660 70

[SARS, S, N0, 8]

AL ww

I(min)=0.10%

Intensity A{g-Trad/
(%) uCi-h)
50.0 17 0.0038
31 5 0.0024
10.5 15 0.0010
52 0.0057
10. 38262 0.0021
2. 54668 0.0006
0.42 6 0.0002
1.61 25 0.0040
0,36 18 0.0011
0.241 1 0.0011
1.80 10 0.0085
0.28 7 0.0015
0.107 14 0.0008
0.26 5 0.0022
0.23 17 0.0004
0.46 14 0.0010
3.07 13 0.0098
9.5 & 0.0364
32.7 13 0.188
0.28 3 0.0016
0.23 3 0.0018
0.16 3 0.0018
0.1 3 0.0025
0.27 4 0.0041
20.1 7 0.407
13.4 S 0.277
5.6 21 0.124
9 6 0.220
5 5 0.122
100 9 1.40

B*s omitted (Z£IB = 0.28%)

4.29
4.85
10.85

30.6251
30.9728

35
153.75
242.56
258.31
282.51
335.28
371.44
396.43
401.36
434.49
500.22
530.07
537.76
555.95
568.53
588.84

*** continued ***

_
VDAL WNAATNULNOO LW

5
5

3
3

6.2 17
0.19 3
0.6399 25
1.02 38
1.89 14
0.68 5
5.95 25
3.50 14
31.5 13
0.428 20
0.107 11
0.50 3
6.3 3
2.17 13
20.3 9
0.362 18
0.252 16
0.117 17
0.117 14
0.306 19
0.123 11

0.0006
=0

0.0002
0.0007
0.0012
0.000S
0.0195
0.0181
0.173

0.0026
0.0008
0.0040
0.0532
0.0186
0.188

0.0039
0.0028
0.0013
0.0014
0.0037
0.0015
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138XE B- DECAY (14.17 ¥ T)
Radiation Ererqgy Intensity

Type (keV) (%
v 30 654.08 8 0.145 14
v 47 865.82 7 0.296 22
Yy 49 869.35 6 0.62 4
vy 50 896 .87 12 0. 132 14
vy 52 212.51 7 0.328 22
v 53 317.13 6 0.92 4
v 54 936.36 11 0.135 14
T 55 941.25 8 0.230 18
v 60 1093.87 9 0.41 3
v 61 1098.77 11 0.214 18
Yy 62 1102.24 17 0.107 14
v 63 1114.29 10 1.47 9
y 64 1141.64 9 0.5% 4
v 65 1145.44 18 0.132 20
v 80 1571.84 16 0.26 3
v 82 1614.57 18 0.24 3
v 84 1768.26 13 16.7 7
vy 87 1812.54 18 0.180 20
y 88 1850.86 13 1.42 7
v 90 1925.36 14 0.56 4
v 91 2004.75 14 5.35 23
v 92 2015.82 14 12.3 5
v 94 2079.17 14 1.44 7
T 95 2252.26 14 2.29 11
¥ 97 2321.90 16 0.62 4
v 99 2475.26 16 0.312 20
v101 2497.56 17 0.173 14

57 weak y's omitted (LIy = 2
138CS B- DECAY (32.2 1 1)

Radiation Energy Intensity

Type (keV) (%)
B~ 1 max 660 70

avg 210 30 0.26 3
B~ 2 max 780 70

avg 260 30 0.160 20
p~ 3 max 1050 70

avg 360 30 0.100 10
= 4 max 1210 70

avg 430 30 0.18 3
p= 5 max 1350 70

avg 490 30 0.47 6
B~ 6 max 1370 70

avg 500 30 0.21 3
g~ 7 max 1600 70

avg 600 30 0.30 3
g~ 8 max 1640 70

avg 620 30 0.43 38
B~ 9 max 1920 70

avg 740 40 0. 230 20
g-10 max 1950 70

avg 750 40 0. 170 20
B~11 max 2050 70

avg 800 40 0.270 20
=12 max 2130 70

avg 830 40 0.34 3
p~13 max 2240 70

avg 880 40 0.17 3
B-14 max 2300 70

avg 910 40 0.64 4

*%% continued ***

{continued)

4(g-rad/
puCi-h)

0.0020
0.0055
0.0115
0.0025
0.0064
0.0180
0.0027
0.0046
0.0095
0.0050
0.0025
0.0350
0.0125
0.0032
0.0089
0.0081
0.630

0.0069
0.0561
0.0231
0.229

0.526

0.0639
0.110

0.0307
0.0164
0.0092

.66%)

I{min)=0.10%

A(g-rad/
uCi-h)
0.0012
0.0009
0.0008
0.0016
0.0049
0.0022
0.0038
0.0057
0.0036
0.0027
0.0046
0.0060
0.0032

0.0124



138CS B- DECAY

Radiation

Type

DN EWN =

10
12
13
14
15
16
19
23
24
25
31
32
33
36
38
39
40
41
42
43
46
47
48
49
50
51
52
53
55
60
61
64
65

RV R RN R R R RN R o R nd RN e

max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
max
avg
ma x
avg
-

avg

(32.2 8 1)
Fnergy Intensity
(keV) %)

2360 70

940 40 0.21 4
2810 70

960 40 0.37 20
2440 70

970 40 0.20 5
2510 70
1010 40 1.59 7
2650 70
1070 40 8.70 23
2710 70
1100 40 1.67 8
2840 70
1160 40 43.0 7
2870 70
1170 40 0.63 7
2980 70
1220 40 7.90 20
3070 70
1270 40 13.0 3
3390 70
1410 40 13.7 7
3850 70
1630 40 4.6 18
1200 40 99.8 22

(continued)

4 (g-rad/
uCi-h)
0.0042
0.0076
0.0041
0.0342
0.198
0.0391
1.06
0.0157
0.205
0.352
0.411
0.160

2.55

6 weak f's omitted (£IB = 0.29%)

112.60
138.10
191.96
193.89
212.32
227.76
324.90
363.93
365.29
408.98
421.59
462.79
516.74
546.94
683.59
766.10
773.31
782.08
871.80
880.8
935.03
1009.78
1054.32
1147.22
1199.15
1203.69
1264.94
1343.59
1415.68
1435.86
1445.04
1495.63
1555.31
1614.09
1717.1
1727.68
1778.25
2023.93
2062.34
2210.7
2218.00

*x% ¢continued »¥x

13

w - b b - ey
DOONUVNAINNTINTNWDONANDDONN

12

0.130 23
1.49 9
0.50 4
0.328 23
0.175 14
1.51 4
0.290 19
0.244 23
0.191 23
4.66 10
0.427 23
36.7 7
0.43 5
10.76 24
0.108 14
0. 146 15
0.233 19
0.33 3
5.11 14
0.11 3
0.181 16
29.8 7
0.159 19
1.2 7
0.17 3
0.40 4
0.137 17
1.14 6
0.37 3
76.3 16
0.97 19
0.18 &4
0.366 23
0.137 23
0.107 23
0.111 13
0.137 23
0.118 16
0. 111 12
0.21 7
15.2 4

0.0003
0.0044
0.0021
0.0014
0.0008
0.0073
0.0020
0.0019
0.0015
0.0406
0.0038
0.303
0.0047
0.125
0.0016
0.0024
0.0038
0.0055
0.0949
0.0021
0.0036
0.642
0.0036
0.0304
0.0043
0.0102
0.0037
0.0328
0.0110
2.33
0.0298
0.0058
0.0121
0.0047
0.0039
0.0041
0.0052
0.0051
0.0049
0.0101
0.717
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138CS B- DECAY (32.2 4 1)
Radiation Erergy Intensity
Type (keV) (%
vy 67 2499.4 3 0.17 5
7 69 2583.15 13 0.239 16
v 71 2639.59 13 7.63 23
y 72 2731.12 15 0.120 8
vy 78 3339.01 25 0.151 10
vy 80 3366.98 25 0.227 13

13982

Radiat
Type

Auger-
Auger-
ce-K=-
ce~L-
ce-MNO

g 1
B- 2
B~ 3

total

X-ray
X-ray
X-ray
X-ray
v 1
vy 12

139CE EC DECAY

Radiat
Type

Auger-
Auger-
ce-K-
ce-L-

(continued)

A(g-rad/
pCi~h)

0.0089
0.0131
0.429

0.0070
0.0107
0.0163

39 vweak 7's omitted (fIy = 1.62%)

B- DECAY (82.7 M 2)
ion Energy Intensity
(keV) (%)
L 3.8 3.5 5
K 27.4 0.38 12
1 126.925 20 4.0 6
1 159.584 20 0.52 7
-1 164 .89 20 0.136 18
max 886 5
avg 297.8 20 0.3490 2
max 2141 5
avg 837.5 23 24 3
max 2307 S
avg 912.5 23 75 3
8-
avg 891.8 23 99 5

I(min)=0.10%

A (g~rad/
uCi-h)

0.0003
0.0002
0.0108
0.0018
0.0005

0.0022

0.428

14 weak f's omitted (ZIB = 0.07%)

L
Kay
Kayg

Kg

4.65

33.03410 2
33.44180 2

37.8
165.850
1420.50

20
20

0.52 14
1.03 14
1.89 25
0.70 10
18.8 24

0.3

=0
0.0007
0.0013
0.0006
0.0664
0.0091

26 weak 7's omitted (ZIy = 0.12%)

ion

L

K
1
1

ce-MNO-~ 1

X-ray
X-ray
X-ray
X~-ray
y 1

L
Kay
Ka,;

Kp

Energy
(keV)

3.8
27.4
126.928
159.587
164 .492

4.65

7
7
7

(137.65 D 5)

Intensity
(%)
83 6
8.7 24
17.05 16
2.30 8
0.61 3
13 &

33.03410 2 23.7 8
33.44180 2 43,7 14
16.0 6
165.853 7 80.06 13

37.8

I(min)=0.10%

A (g-rad/
pCi-h)

0.0072
0.0050
0.0461
0.0078
0.0021

0.0013
0.0167
0.0311
0.0129
0.283



141CE B- DECAY (32.50 D 7) I{min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h)
Auger-L 4 16.1 10 0.0014
Auger-K 29.4 1.6 5 0.0010
ce-K- 1 103.449 10 18.6 9 0.0410
ce-L- 1 138.605 10 2.54 13 0.0075
ce-MNO- 1 143,929 10 0.72 6 0.0022
p~ 1 max 435.4 15
avg 130.8 6 70 3 0.195
p- 2 max 580.8 15
avg 181.0 6 30 3 0.116
total B~
avg 145.9 7 100 5 0.311
X-ray L S 2.6 4 0.0003
X-ray Kay 35.55020 2 4.8 3 0.0037
X-ray Ka, 36.02630 2 8.9 S 0.0068
X-ray Kpg 40.7 3.33 19 0.0029
y 1 145,440 10 u48.0 20 0.149
142PR B- DECAY (19.13 H 4) I{min)=0.10%
142PR ALSO DRCAYS
VIA A 0.0164% EC BRANCH
Radiation Energy Intensity A{g-rad/
Ty pe (keV) (%) uCi=h)
g~ 1 max 586 3
avg 182.7 11 3.7 5 0.0144
B~ 2 max 2162 3
avg 834,.2 13 96.3 5 1.71
total 8-
avg 809.9 14 100.0 7 1.73
1 weak B's omitted (£IP = 0.02%)
y 2 1575.75 5 3.7 5 0.124
1 weak 7's omitted (£XIy = 0.02%)
143PR B- DECAY (13.56 D 2) I(min)=0.10%
Radiation Energy Intensity A(g-rad/
Type (keV}) (%) uCi-h)
B~ 1 max 932.0 20
avg 314.3 8 100 0.669

44

144PR B~ DECAY

Radiation

Type
8- 1 max
avg
B- 2 max
avg
B~ 3 max
avg
total B~
avg
vy 3
vy 7
Yy 9

(17.28 ¥ 3)
Energy Intensity
(keV) (%)

811 3

267.0 12 1.02 5
2301 3

894 .8 14 1.10 5
2997 3
1221.8 14 97.80 10
1208.4 15 99.93 13
696 .490 20 1.48 6
1489.15 5§ 0.300 16
2185.70 6 0.77 5

I(min)=0.10%

4 (g-rad/
MCi-h)

0.0058

0.0210

0.0220
0.0095
0.0360

7 weak y's omitted (ZIy = 0.02%)

145pP4 BEC DECAY (17.7 Y &)
Radiation Energy Intensity

Type (keV) (%)
Auger-L 4,23 81 4
ce-K- 1 23.63 10 2.19 10
ce~K- 2 28.83 10 6.7 S
Auger-K 30.5 6.5 20
ce-L- 1 60.07 10 3.15 14
ce-L- 2 65.27 10 1.78 16
ce~-M- 1 65.62 10 .72 4
ce-NOP- 1 66.88 10 0.193 9
ce-M- 2 70.82 10 0.37 9
ce~NOP- 2 72.08 10 0.111 24
X-ray L 5.23 4.4 20
X-ray Kas 36.8478 3 21.1 7
X-ray Kay 37.3610 3 38.6 12
X-ray Kp 42.3 14.7 5

¥y 1 67.20 10 0.65 3

ry 2 72.40 10 2.18 15

147ND B- DECAY (11.06 D 3)
Radiation Energy Intensity

Type (kevV) (%)
Auger-1 4,38 41.1 21
Auger-K 31.5 3.7 12
ce~K- 3 45.9210 22 48.3 10
ce-K- 4 75.30 5 Q.31 4
ce-L- 3 83.6771 22 7.10 14
ce-MNO- 3 89.456 6 2.375 18

*%% continued %%

I(nin) =0.10%

A(g-rad/
uCi-h)

0.0073
0.0011
0.0041
0.0042
0.0040
0.0025
0.0010
0.0003
0.0006
0.0002

0.0016
0.0166
0.0307
0.0132
0.0009
0.0034

I(min)=0.10%

A(g-rad/
pCi~-h)

0.0038
0.0025
0.0473
0.0005
0.0126
0.0045



45

1478D B~ DECAY (11.06 D 3) (¢ontinuned]) 1498D B- DECRAY (1.73 H 1) (cantinued)
Radiat ion Fnergy Intensity A (g-rad/ Radiation Energy Intensity A(g-rad/
Type (xeV) (% pCi-h) Type (keV) % uCi-h)
B~ 1 max 208.6 10 ce-K- 23 166.123 8 4.3 3 0.0154
avg 57.2 3 2.10 10 0.0026 ce-L- 19 181.212 9 0.108 13 0.0004
B- 2 max 363.5 10 ce-K- 27 195.034 8 2.18 21 0.0090
avg 105.6 U 15.0 10 0.0337 ce-L- 23 203.879 8 0.67 S 0.0029
P~ 3 max 405.2 10 ce-MNO-23 209.658 10 0.183 13 0.0008
avg 119.4 4 0.80 10 0.0020 ce-K- 32 222.508 9 0.49 7 0.0023
B~ 4 max 484 .0 10 ce-K- 33 224,981 8 0.170 18 0.0008
avg 146.2 4 0.50 20 0.0016 ce-L- 27 232.790 8 0.39 4 0.0019
B~ 5 max 803.4 10
avg 263.5 4 81.0 10 0. 455 g~ 1 max 368 7
p~ 6 max 894.5 10 avg 107.1 23 0. 154 10 0.0004
avg 299.0 4 0.2 0.0013 f~ 2 max 446 7
total B~ avg 133.2 24 0.92 5 0.0026
avg 233.6 5 99.7 15 0.496 B~ 3 max 1025 7
avg 351 3 19.5 13 0. 146
1 weak B's omitted (XIB = 0.07%) B~ 4 max 1142 7
avg 399 3 24.1 18 0.205
X-ray L 5.43 7.8 11 0.0009 f~ 5 max 1218 7
X-ray Kay 38.1712 5 12.8 5 0.0104 avg 430 3 0.6 10 0.005S
X-ray Ka, 38,7247 5 23.2 8 0.0192 p- 6 max 1255 7
X-ray KB 43.8 8.9 4 0.0083 avg 445 3 0.91 8 0.0086
y 3 91.1050 20 27.94 21 0.0542 g~ 7 max 1283 7
y 4 120.48 5 0.40 5 0.0010 avg 457 3 3.8 5 0.0370
vy 10 196.64 &4 0.204 17 0.0009 g~ B max 1292 7
r 15 275.374 15 0.80 5 0.0047 avg 461 3 0.5 S 0.0049
¥ 17 319.411 18 1.96 12 0.0133 B~ 9 max 1320 7
v 21 398.155 20 0.87 6 0.0074 avg 473 3 0.53 13 0.0053
v 23 410.48 3 0.140 9 0.0012 p-10 max 1392 7
v 24 439,895 22 1.20 9 0.0113 avg 503 3 0.8 0.0086
v 27 489.24 3 0.154 9 0.0016 8~11 max 1410 7
v 28 531.016 22 13.1 8 0.148 avg 511 3 19.1 16 0.208
r 30 594,803 3 0.265 17 0.0034 g~12 max 1469 7
vy 33 685.90 4 0.81 5 0.0119 avg 536 3 26.5 21 0.303
B~ 13 max 1491 7
21 vweak 7's omitted (XIy = 0.07%) avg 546 3 2.9 13 0.0337
B—14 max 1566 7
avg 578 3 ~1 ~ 00,0135
total 8-
avg 454 o 1017 4 0.981
2 weak fB's omitted (ZIB = 0.02%)
149ND B- DECAY (1.73 H 1) I(min)=0.10%
X~ray L 5.43 6.5 9 0.0008
X-ray Kay 38,1712 5 9.1 6 0.0074
Radiation Energy Intensity A(g-rad/ X-ray Koy 38.7247 S 16,6 11 0,0137
Type (keV) (%) uCi-h) X-ray Kg 43.8 6.4 u 0.0059
R T Lt S ittt vy 2 58.883 20 1.52 7 0.0019
T 4 74.33 3 1.26 20 0.0020
Auger-1L 4.38 34.2 21 0.0032 ¥ 5 T4.66 10 1.0 3 0.0016
ce-K- 2 13.699 20 1.42 7 0.0004 Yy 6 75.74 4 0.33 11 0.0005
ce-L- 1 22.57 3 4.8 5 0.0023 v 8 97.007 15 1.53 13 0.0032
ce-M8- 1 28.35 3 1.10 10 0.0007 Y 10 114,321 14 18.8 20 0.0457
ce-K- 4 29.15 3 3.7 6 0.0023 ¥y 11 116.93 3 0.117 23 0.0003
ce-K- 5 29.48 10 0.49 16 0.0003 T 12 122.416 14 0.232 24 0.0006
ce-NOP- 1 29.67 3 0.36 4 0.0002 v 13 126.630 19 0.115 12 0.0003
ce-K- b 30.56 4 0.9 & 0.0006 T 15 139.210 14 0.48 5 0.0014
Auger-K 31.5 2.6 9 0.0018 Y 16 155.876 10 6.1 6 0.0201
ce-L- 2 51.455 20 0.224 11 0.0002 v 17 177.831 19 0.164 13 0.0006
ce-K- 8 51.823 15 2.22 19 0.0024 vy 19 188.640 9 1.99 24 0.0080
ce-L- 4 6€.90 3 1.7 4 0,0025 T 20 192,027 9 0.60 6 0.0024
ce-K- 10 69.137 14 17.1 18 0.0252 v 21 198.928 9 1.46 16 0.0062
ce-M- 4 72.68 3 0.39 8 0.0006 7 22 208.148 10 2.9 4 0.0130
ce-NOP- 4 74,00 3 0.105 22 0.0002 v 23 211.307 8 27.3 18 0.123
ce-1- 8 89.579 15 0.35 5 0.0007 T 24 213.946 17 0.4t 5 0.0019
ce-K~- 15 94.026 14 0.23 3 0.0005 v 25 226.8u46 21 0.16 4 0.0008
ce-L- 10 106.893 14 2.6 3 0.0059 v 27 240.218 8 4.0 4 0.0203
ce-K~- 16 110.692 10 0.41 5 0.0010 v 28 245,699 8 1.04 11 0.0054
ce-Mm- 10 112.672 15 0.55 6 0.0013 v 31 258.064 14 0.38 4 0.0021
ce-NOP-10 113.991 15 0.158 17 0.0004 v 32 267.692 9 6.1 6 0.0346
ce-K- 19 143.456 9 0.36 5 0.0011 v 33 270.165 8 10.7 N1 0.0617
ce~K- 21 153.744 9 0.28 3 0.0009 v 34 273.25 4 0.23 5 0.0014
ce-K- 22 162.964 10 0.44 8 0.0015 T 35 275.445 13 0.60 12 0.0035
*%x% continued **% *%*% continued ***
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149ND B- DECAY (1.73 H 1) (continuady 17710 B- DECAY (6.71 D 1) I (pin)=0.10%
Radiation Energy Intensity A(g-rad/ Radiation Energy Intensity A(g-rad/
Type (keV) (%) uCi-h) Ty pe (keV) (%) uCi-h)
v 36 276.960 19 0.32 7 0.0019 Auger-L 6.18 8.9 6 0.0012
v 37 282.455 11 0.62 6 0.0037 ce-K- 1 6.2952 21 0.111 9 =0
v 38 288.192 12 0.68 7 0.0042 Auger-K 44 .8 0.28 12 0.0003
v 39 294.807 12 0.58 6 0.0037 ce-K- 2 47.601 3 5.2 4 0.0053
v 40 301.133 16 0.38 & 0.0025 ce-L- 2 101.681 3 7.0 5 0.0152
7 41 310.982 14 0.52 5 0.0034 ce-N- 2 110.351 3 1.74 13 0.0041
v 42 326.556 11 4.7 S 0.0325 ce-NOP- 2 112.414 3 0.50 4 0.0012
y 44 347.833 23 0.13 9 0.0014 ce-XK- 4 143,008 10 0.59 8 0.0018
T 45 349.233 10 1.48 16 0.0110 ce-L- 4 197.088 10 0.100 18 0.0004
y 48 360.055 20 0. 164 13 0.0013
vy 49 366.637 15 0.66 8 0.0052 B~ 1 max 175.8 10
v 51 384.691 18 0.38 4 0.0028 avg 47.3 3 12.2 7 0.0123
v 53 423.554 10 9.4 10 0.0852 B~ 2 max 384.1 10
¥ 55 443.550 12 1.50 15 0.0142 avg 111.3 4 9.1 12 0.0216
v 63 538.15 7 0.11 4 0.0013 p~ 3 max 497.1 10
v 64 540.510 10 7.7 8 0.0886 avg 148.9 4 78.6 10 0.249
v 65 556.43 S 1.2 5 0.0139 total p-
v 70 630.238 21 0,221 24 0.0030 avg 133,0 S 99.9 18 0.283
¥ 71 635.u482 25 0.112 12 0.0015
v 72 654,831 14 7.3 8 0.102 1 veak p's omitted (FIBp = 0.05%)
v 17 686.933 25 0. 104 12 0.0015
vy 78 696 .266 25 0.172 18 0.0026 X-ray L 7.9 3.3 4 0.0006
7 92 808.834 22 0.169 18 0.0029 X-ray Kaj 54.6114 8 1,64 12 0.0019
Y107 923.876 25 0.115 12 0.0023 X-ray Koy 55,7902 8 2,87 20 0.0034
7116 979.02 0.112 12 0.0023 X-ray KB 63.2 1.20 9 0.0016
7119 1022.78 3 0.120 12 0.0026 r 1 71.6460 20 0.154 10 0.0002
7139 1234,12 5 0.292 25 0.0077 vy 2 112,952 3 6.4 &4 0.0154
y 4 208,359 10 11.0 8 0.0488
100 weak y's omitted (EIy = 1.59%) v 5 249.686 25 0.212 14 0.0011
vy 6 321,33 4 0.219 14 0.0015

1 weak 7's omitted (£I7 = 0.05%)

175YB B~ DECAY (4.19 D 1) I(min)=0.10%
Radiation Energy Tntensity A(g-rad/ 181HF B- DECAY  (42.4 D 1) I(pin)=0.10%
Ty pe (keV) (%) pCi~-h)
Radiation Energy Intensity A(g-rad/
Auger-], 6 3.1 4 0.0004 Type (keV) (%) uCi-h)
Auger-K 43.5 0.19 9 0.0002 Smwmmmmes memmeeeen semmemmes emmeee-
ce-K- 1 50.489 4 3.7 S5 0.0039
ce-K- 2 T4.342 6 0.131 19 0.0002 ce-M- 1 1.19 10 2,64 =0
ce-L- 1 102.933 4 0.88 12 0.0019 ce-NOP- 1 3.33 10 1.36 =0
ce~-M- 1 111.312 4 0.20 3 0.0005 ce=-NOP- 2 5.64 3 0.120 10 =0
ce-K~ 6 333.008 20 0.24 4 0.0017 Auger-1L 6.35 40.3 23 0.005S
Auger-K 46.2 1.5 7 0.0015
B~ 1 max 71.4 13 ce-K- 3 65.604 20 21,4 12 0.0299
avg 18.4 4 10.1 4 0.0040 ce-K- 4 68.834 20 8.5 6 0.0124
f=~ 2 max 216.2 13 ce-K- 5 69.u44 4 2.5 4 0.0037
avg 68.1 5 0.80 12 0.0012 ce-L- 3 121.338 20 25.0 14 0.0647
B~ 3 max 353.9 13 ce-L- 4 124 .568 20 1.71 12 0.0045
avg 101.6 5 2.60 20 0.0056 ce-L- 5 125.18 4 0.49 10 0.0013
g~ 4 max 467.7 13 ce-M- 3 130.312 20 6.2 & 0.0173
avg 139.1 5 86.5 17 0,256 ce-N0P~- 3 132.454 20 1.81 10 0.0051
total p- ce-M- 4 133.542 20 0.40 3 0.0011
avg 125.4 7 100.0 18 0.267 ce-H- 5 134,15 4 0.113 25 0.0003
ce=-NOpP~ 4 135.684 20 0.118 9 0.0003
X-ray L 7.66 1.10 18 0.0002 ce-K- 6 278.43 20 0.54 3 0.0032
¥-ray Ka, 52.9650 5 1.10 14 0.0012 ce-L- 6 334,17 20 0.169 9 0.0012
X-ray Ka, 54¢.0698 5 1.93 24 0.0022 ce-K- 8 414.58 20 1.54 10 0.0136
X-ray Kp 61.3 0.80 10 0.0010 ce~L- 8 470.32 20 0.353 22 0.0035
v 1 113.803 & 1.91 25 0.0046
T 2 137.656 6 0.117 16 0.0003
r 3 144.861 5 0.36 5 0.0011 **% continued **x
v 5 282.517 14 3.1 4 0.0184
Y 6 396.322 20 6.5 8 0.0549

1 weak 7y's omitted (£Iy = 0.08%)
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181HF B- DECAY  (42.4 D 1) (contifiued) 191 0S B- DECAY (15.4 D 2) I (min)=0.10%
Radiation Energy Intensity A(g-rad/ Radiation Energy Intensity A (g-rad/
Type (keV) (%) uCi<h) Type (keV) (%) puCi-h)
B~ 1 max 404 4 Auger-1L 7 101 9 0.0152
avg 117.7 14 7 3 0.0175 ce-L- 1 28.431 10 71 8 0.0428
g~ 2 max 408 4 ce-L- 2 33.63 3 0.29 4 0.0002
avg 118.9 14 93 3 0.236 ce~-MNO- 1 38.676 10 29 3 0.0237
total g- ce-MNO- 2 43.88 3 0. 100 12 =0
avg 118.8 14 100 5 0.253 Auger-K 49.6 3.0 15 0.0032
ce-K- 4 53.289 7 78 9 0.0890
X-ray L 8.15 15.7 18 0.0027 ce-L- 4 115.981 7 16.6 20 0.0409
L-ray Ko, 56.2770 10 9.5 5 0.0113 ce-MNO- 4 126.226 7 5.1 6 0.0137
X-ray Ka, 57.5320 10 16.5 8 0.0202
X-ray Kg 65.2 7.0 4 0.0097 p~ 1 max w2 3
v 3 133,020 20 43,0 22 0.122 avg 37.6 7 100 0.0801
v 4 136.250 20 6.1 3 0.0177
y 5 136.86 & 1.80 9 0.0052 X-ray L 9.18 50 & 0.0098
vy 6 345.85 20 14.0 7 0.103 X-ray Kag 63.2867 7 22 3 0.0294
Yy 7 476.00 20 0.483 10 0.0044 X-ray Ka, 64.8956 7 38 5 0.0519
vy 8 482.00 20 86 5 0.883 X-ray Kp 73.6 16.2 20 0.0254
v 9 615.5 5 0.250 13 0.0033 v 4 129.400 7 35 4 0.0965
3 weak 7's omitted (£Iy = 0.03%) 3 weak 7's omitted (£Iy = 0.03%X)
181W EC DECAY (121.2 D 3) I(min)=0.10% 194IR B- DECAY  (19.15 H 3) I(min)=0.10%
Radiation Energy Intensity A(g-rady/ Radiation _Enerqgy Intensity A(g~rad/
Type (keV) (%) uCi=h) Ty pe (keV) (%) uCi-h)
ce-M- 1 3.50 3 285 6 0.0018 Auger-L 7.24 0.66 8 0.0001
ce-NOP- 1 5.64 3 8.2 18 0.0010 ce-K- 1 215.23 4 0.18 & 0.0008
Auger-L 6.35 58 6 0.0078 ce-K- 3 250.15 & 0.64 10 0.0034
Auger-K 46,2 3.0 14 0.0030 ce-L- 3 318.66 4 0.27 &4 0,0018
ce-K- 3 85.1 3 0.107 12 0.0002
-~ 1 pax 440 9
¥y 1 6.21 3 0.97 22 0.0001 avg 130 3 0.37 4 0.0010
X-ray L 8.15 22 3 0.0039 = 2 max 620 9
X-ray Ka, 56.2770 10 19,0 20 0.0228 avg 190 3 0.150 20 0.0006
X-ray Ka, 57.5320 10 33 & 0.0407 f= 3 max 730 9
X-ray Kgp 65.2 14,0 15 0.0194 avg 229 3 0.54 6 0.0026
f- 4 max 760 9
2 veak 7's omitted (ZIy = 0.14%) avg 281 3 0.60 6 0.0031
g~ 5 max 970 9
avg 320 3 1.64 17 0.0112
g~ 6 max 1320 9
avg 456 3 0.26 4 0.0025
p= 7 maz 1620 9
avg 579 4 1.6 3 0.0197
185W B- DECAY (75.1 D 3 T {min) =0.10% f- 8 max 1910 9
avg 703 4 9.0 9 0.135
p— 9 max 2240 9
Radiation Energy Intensity A(g-Tad/ avg 843 4 85.5 20 1.53
Type (ke¥) %) uCi-h) total B~
———————— comtmmmme cceme——— c—em——— avg 804 & 99.9 23 1.71
#p~ 1 max 432,.5 10 11 veak B's omitted (EIB = 0.29%X)
avg 126.8 & 100 0.270
3% cfhitinhued *=x%
1 weak B's omitted (TXIp = 0.08%)
1 weak 7's omitted (£Iy = 0.02%)




194TIR B- DECAY

Radiation

P R N R R
-
o

41 weak 7y's omitted

197PT B- DECAY

Radiation
Type

—————————

Auger-1L
Auger-K
ce~L- 1
ce-M~- 1
ce-NOP~- 1
ce-K- 2
ce-L~ 2
ce-MNO~ 2

1 max
avg
max
avg
aax
avg
g-

avg

8-
g~ 2
p- 3

total

X-ray L

X-ray Kap

X-ray Kay
r 1
X-ray KB
Yy 2

(19.15 # 3)
Enerqgy Intensity
(keV) (%)
9.44 0.36 6
65.1220 20 0.23 3
66.8320 20 0.39 5
75.7 0.171 22
293.62 4 2.8 5
300.7 S 0.34 6
328.54 4 13.0 20
589,20 20 0.14 o
622.3 4 0.30 S
645.32 6 1.3 4
938.87 10 0.57 11
1151.10 20 0.60 11
1183.80 20 0.29 5
1469.2 3 0.18 &

(20.00 H 12)
Enrergy Intensity
(keV) (%)
T.42 38 4
52.4 0.18 9
62,997 10 55 4
73.925 10 13.4 9
76.591 10 4.2 3
110.78 20 5.0 3
177.15 20 0.85 6
188.08 20 0.260 15
450.2 11
132.1 4 11.6 10
641.6 10
197.7 4 78 4
719.0 10
225.3 4 10.4 19
193.0 &4 100 5
9.7 22 3
66.9895 8 1,39 9
68.8037 8 2.38 15
77.350 10 17.2 10
78 1.08 7
191.50 20 5.2 3

(continuad)

A(g-rad/
uCi-h)

=0
0.0003
0.0006
0.0003
0.0176
0.0022
0.0910
0.0018
0.0040
0.0179
0.0114
0.0147
0.0072
0.0057

(£Ir = 1.12%)

I(win)=0.10%

A{g-rad/
uci~h)

0.0061
0.0002
0.0739
0.0210
0.0068
0.0118
0.0032
0.0010

0.0326
0.329

0.0499
0.412

0.0045
0.0020
0.0035
0.0283

0.0017
0.0212
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198AU0 B- DECAY  (2.696 D 2)
Radiation Energy Intensity
Type (keV) (%)
Auger-1L 7.6 2.10 16
ce-K- 1 328,693 9 2.87 6
ce-L- 1 396.956 9 1.03 3
ce-M- 1 408.233 9 0.267 20
ce-NOP- 1 410,995 9 0.101 7

£~ 1 max 285.3 6
avg 79.60 20 1.3 3
B~ 2 max 961.2 6
avg 314.80 20 98.7 3
total B-
avg 311,78 21 100.0 5
1 weak PB's omitted (ZIB =0
X-ray L 10 1.29 15
X-ray Kap 68.8950 20 0.8% 3
X-ray Kay 70.8190 20 1,38 5
X-ray K8 80.3 0.607 21
¥ 1 411.795 9 95.47 8
ry 2 675.878 18 1.06 23
vy 3 1087.69 3 0.23 6
199A0 B- DECAY (3.139 D 7)
Radiation Energy Intensity
Type (keV) (%)
Auger-1L 7.6 23.4 18
ce-L- 1 34.989 5 2.8 3
ce-MNO~- 1 46.266 5 0.87 9
Auger-K 53.8 0.6 4
ce~K- 2 75.268 10 11.8 7
ce=K- 3 125.0977 8 6.9 8
ce-L- 2 143.531 10 18.4 10
ce-MND~- 2 154.808 10 6.4 4
ce-L- 3 193.3607 10 1.29 15
ce-MNO- 3 204.6384 11 0.81 5
B~ 1 max 250.0 10
avg 67.40 20 23.0 20
B~ 2 max 292.0 10
avq 82,50 20 70 4
B~ 3 max 453.0 10
avg 133.0 10 7.0 10
total p-
avg 82.56 24 100 5
X-ray L 10 4.3 17
v 1 49,828 4 0.32 3
X-ray Kap 68.8950 20 5.2 3
X-ray Ko 70.8190 20 8.9 6
X-ray KB 80.3 3.92 24
ry 2 158.370 10 40.0 20
v 3 208.2 9.1 10

I(min)=0.10%

A (g-rad/
uCi-h)

0.0003
0.0201
0.0087
0.0023
0.0009

0.0022

0.662

0.664
.03%)

0.0003
0.0012
0.0021
0.0010
0.837

0.0153
0.0053

I(min)=0.10%

A{g~-rad/
uCi~-h)

0.0038
0.0021
0.0009
0.0007
0.0190
0.0183
0.056u4
0.0211
0.0053
0.0018

0.0330
0.123
0.0198
0.176

0.0030
0.0003
0.0077
0.0134
0.0067
0.135

0.0404



201TL EC DECAY

Radiation
Type

Auger-1L
ce~-L- 2
ce-L- 3
ce-MNO~- 2
ce-MNO- 3
ce-K- 4
Auger-K
ce-K- 5
ce-K- 6
ce-L- 4
ce-MNO- 4
ce-L- 6
ce-MNO- 6

Kay,
Ka,
X-ray KB

203HG B- DECAY

Radiation
Type

Auger-L
Auger-K
ce-K- 1
ce~-L- 1
ce-MNO- 1

f- 1 max
avg

X-ray L
X-ray Ka,
X-ray Ka,
X-ray KB
y 1

(73.5 H 8)
Energy Intensity
(kev) (%)
7.6 80 7
15.76 3 10.4 12
17.35 3 10.3 12
27.04 3 3.3 4
28.63 3 3.2 4
52.24 4 10.3 11
53.8 3.5 21
82.78 7 0.30 S
84.33 7 18.4 15
120.50 4 1.75 19
131.78 4 0.55 6
152.59 7 3.12 25
163.87 7 0.95
10 49 6
30.60 3 0.28 3
32.19 3 0.32 4
68 .8950 20 28.9 18
70.8190 20 49 3
80.3 21.7 13
135.38 4 3.7 &4
165.88 7 0.19 3
167.43 7 1.9 9
(46.59 D 5)
Enerqgy Intensity
(keV) (%)
7.78 8.9 7
55.2 0.44 20
193.658 6 13.3 4
263.841 6 4.01 12
275.484 6 t.26 5
212.0 10
57.6 4 100
10.3 5.9 7
70.8319 9 3,73 12
72.8715 9 6.32 19
82.6 2.79 10
279.188 6 81.5 8

I(oin)=0.10%

A(g-rad/
wCi-h)

0.0129
0.0035
0.0038
0.0019
0.0020
0.0115
0.0040
0.0005
0.0331
0.0045
0.0015
0.0101
0.0033

0.0104
0.0002
0.0002
0.0425
0.0743
0.0370
0.0105
0.0007
0.0424

I(min)=0.10%

A(g-rad/
uCi=-h)

0.0015
0.0005
0.0548
0.0225
0.0074

0.123

0.0013
0.0056
0.0098
0.0049
0.485
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A

203PB EC DECAY  (55.02 H 5) I(min)=0.10%
Radiation Energy Intensity A{g-rad/

Type (keV) (%) uCi=-h)
Auger-L 7.78 57 5 0.0094
Auger-K 55.2 3.0 14 0.0035
ce-K- 1 193.658 6 13.1 4 0.0539
ce-L- 1 263.841 6 3.95 12 0.0222
ce-MNO- 1 275.484 6 1.24 5 0.0072
ce-K- 2 315.785 13 0.51 4 0.0034
X-ray L 10.3 38 4 0.0083
X-ray Ka, 70.8319 9 25.6 7 0.0386
X-ray Ka, 72.8715 9 43,3 10 0.0673
X-ray KB 82.6 19.2 5 0.0337
v 1 279.188 6 80.2 9 0.477

vy 2 401.315 13 3.53 17 0.0302
v 3 680.495 17 0.67 6 0.0098
207BI EC DECAY (38 Y 3) I(min)=0.10%
Radiation Energy Intensity A(g-rad/

Ty pe (keV) (%) puCi-h)
Auger-L 8 51 & 0.0087
Auger-X 56.7 2.6 11 0.0031
ce-K- 1 481,665 20 1.56 3 0.0160
ce-L- 1 553.809 20 0.430 8 0.0051
ce-K- 3 975.615 20 7.2 4 0.150
ce-L- 3 1047.759 20 1.78 8 0.0398
ce-MNO- 3 1059.769 20 0.595 24 0.0134
1 weak B's omitted (XIB = 0.01%)

X-ray L 10.6 35 4 0.0080
X-ray Ka, 72.8042 9 22.8 S 0.0354
X-ray Kay 74.9694 9 38.6 7 0.0616
X-ray KB 84.9 17.1 4 0.0310
y 1 569.670 20 97.8 5 1.19

Yy 2 897.3 3 0.156 20 0.0030
vy 3 1063.620 20 74 3 1.68

vy 4 1442 10 0.147 20 0.0045
vy 5 1770.22 4 7.3 4 0.277

Maximum yt-intensity =

0.02%
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239NP B- DECAY (2.355 D &) I(min)=0.10% 239NP B- DECAY (2.355 D 4) {(cont inued)
Radiation Energy Intensity A(g-rad/ Radiation Energy Intensity A(g-rad/
Type (keV) (%) puCi~h) Ty pe (keV) (%) pCi-h)
ce-M- 1t 1.9171 14 7.0 6 0.0003 p~ 1 max 2117 3
ce-NOP- 1 6.2914 8 2,33 18 0.0003 avg 57.0 10 1.60 20 0,0019
Auger-L 10.3 42 7 0.0091 B~ 2 max 337 3
ce-L- 2 21.553 20 7.0 18 0.0032 avg 93.0 10 33.0 20 0.0654
ce~L- 3 26.313 20 9.6 15 0.0054 B~ 3 max 393 3
ce-L- 4 34.163 20 25 7 0.0179 avg 112.0 10 8.0 15 0.0191
ce-L- 5 38.383 5 0.33 5 0.0003 B~ 4 max 438 3
ce-M- 2 38.717 20 1.6 4 0.0013 avg 126.0 10 51 3 0.137
ce-NOP- 2 43.091 20 0.43 11 0.0004 B~ 6 max 666 3
ce-¥- 3 43,477 20 2.9 5 0.0027 avg 201.0 10 2.0 10 0.0086
ce-L- 6 44.78 3 11 3 0.0102 g~ 7 max 715 3
ce-NOP- 3 47.851 20 1.22 19 0.0012 avg 219.0 10 4.0 20 0.0187
ce-M- 4 51.327 20 7.7 20 0.0084 total B-
ce-MNO- 5 55.547 5 0. 105 16 0.0001 avg 118.1 1 100 S 0.250
ce-NOP- 4 55.701 20 2.3 6 0.0027
ce-K- 11 59.89 8 0.33 7 0.0004 X-ray L 14.3 62 8 0.0190
ce-M- 6 61.95 3 2.8 7 0.0037 ¥y 3 49.410 20 0.152 23 0.0002
ce-NOP- 6 66.32 3 1.0 3 0.0014 y 5 61.480 ¢ 0.96 15 0.0013
Auger-K 76 0.9 10 0.0015 X-ray Ka, 99.55 5 13.7 8 0.0291
ce-L- 8 83.033 11 4.3 8 0.0076 X-ray Ka, 103.76 5 22.1 12 0.0487
ce-L- 9 83.37 4 0.42 8 0.0007 v 8 106.130 10 22.7 13 0.0513
ce~-K- 12 87.93 5 7.8 9 0.0146 X-ray KB 117 10.4 6 0.0259
ce-M- 8 100.197 10 1.14 20 0.0024 ry 11 181.71 6 0.111 15 0.0004
ce-MNO- 9 100.54 4 0.139 25 0.0003 vy 12 209.750 10 3.24 25 0.0145
ce~-NOP- 8 104,571 10 0.39 8 0.0009 v 13 226.42 8 0.63 10 0.0031%
ce-K- 13 104.60 10 0.43 9 0.0009 v 14 228.190 10 10.7 7 0.0521
ce-K- 14 106 .37 S5 20.9 20 0.0473 v 15 254,41 8 0.100 18 0.0005
ce-K- 15 132.59 10 0.18 5 0.0005 v 17 277.60 3 14.1 4 0.0834
ce-K- 16 151.02 9 0.116 22 0.0004 v 18 285.41 3 0.78 8 0.0047
ce-K- 17 155.78 6 17.2 6 0.0571 vy 19 315.88 4 1.59 11 0.0107
ce-L- 12 186 .653 11 1.62 18 0.0064 v 20 334.19 5 2.03 18 0.0145
ce-L- 14 205.093 11 4.4 5 0.0192
ce-MNO-14 222.257 10 1.50 9 0.0071 8 weak 7's omitted (ZIy = 0.42%)
ce-L- 17 254.50 3 3.52 12 0.0191
ce-MNO-17 271.67 3 1.13 4 0.0065
*%% continued ***
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