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INTRODUCTIOÃ

&HE following table represents a complete list of
.. a11 the radioactive and stable isotopes of-- the

elements, together with a number of their salient
features, as recorded in the literature or by private
communication by approximately February, 1958.

The system of references developed for the last
edition* of the Table of Isotopes has been retained.
Each paper is represented by the code symbol of
the 6rst-named author, followed by the year in
which the paper was published. If two or more
papers by one author have appeared during a single
year, these are distinguished by the small letters a,
b, c, etc. , following the main reference. For ex-
ample, 16H is. the code symbol given to O. Hahn;
thus, the references 16H41, 16H41a, and 16H41b
represent three papers published in 1941 of which
O. Hahn is the 6rst author. The code symbols given
to the authors are arranged alphabetically only
with respect to the 6rst letter of their names.

The format has been modified from that of the
previous edition to conserve space, A description of
the entries in the various columns is given below.

ISOTOPE

The 6rst column contains the atomic numbers,
chemical symbols, and mass numbers of the nuclear

~ EChtor's note—This table is the hfth in a series of compila-
tions which have appeared at approximately equal time
intervals whose increasing length supplies a beautiful example
of the exponential way in which knowledge grows. Refer-
ences to the earlier compilations and their lengths are as
follows:

(1) (17 pp. ) J. J. Livingood and G. T. Seaborg, Revs.
Modern Phys. 12, 30 (1940).

(2) (32 pp. ) G. T. Seaborg, Revs. Modern Phys. 16,
(1944).

(3) (82 pp. ) G. T. Seaborg and I. Perlman, Revs. Modern
Phys. 20, 585 (1948).

(4) (182 pp. ) J. M. Hollander, I. Perlman and G. T.
Seaborg, Revs. Modern Phys. 25, 469 (1953).

species. The symbols of those isotopes for which
relative isotopic abundances are listed in column
three are underlined to help the user locate quickly
the naturally occurring isotopes. An individual
entry has been made for each nuclear state whose
half-life is long enough for the species to have been
separated chemically or mechanically from other
activities; the shortest half-life so listed is approxi-
mately 0.01 sec. Information about metastable
states with half-lives shorter than 0.01 sec is
included with the other gamma-ray transition data.
An exception to this policy is made when the mass
assignment of a short-lived metastable state is not
known; in this case a separate entry is made for
the activity regardless of the half-life. Metastable
excited states listed in this column are denoted by
the superscript "m" following the mass number and,
in those cases in which two isomeric states are
listed, they are distinguished by use of superscripts

delay coinc

Determination by measurement of
the disintegration rate of a sample
containing a known number of
atoms.
Measurement of the time interval
between two successive nuclear

HALF-LIFE

Half-life values are listed without quali6cation
where the determination has been a direct measure-
ment of decay rate. The half-lives of nuclear states
not included as separate entries are given in column
four. Unless otherwise stated, all half-lives are total
half-lives of the nuclear levels. The symbols tp and
tE~ are sometimes used for partial beta and electron-
capture half-lives. For half-life determinations other
than by direct decay, the experimental methods are
described with the following symbols:
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events (such as P and y emission)
thus establishing the life-time of
the state responsible for the second
event. By this method, half-lives
between 10—' sec and 10—"sec have
been determined.

yield Estimation of half-life from the
amount of activity resulting from a
nuclear reaction whose cross section
(or yield) is known or estimated.

genet Measurement of the half-life of a
parent activity by determining the
yield of a daughter activity as a
function of time, where periodic
chemical separations of daughter
from parent have been performed.
The resonant scattering of gamma
1 ays.
Determination from Coulomb exci-
tation cross sections.
Determination of the lifetime of a
gamma ray emitted from a moving
nucleus by measuring the broaden-
ing of the line width due to the
Doppler effect.

nuclear recoil Determination of the lifetime of a
gamma ray emitted from a moving
nucleus by measuring the distance
the nucleus travels before the
gamma ray is emitted.

nucl res
fluor
Coul exc

Doppler
broadening

An attempt has been made to list the most
precise value or values first. However, in a few
cases where many values of comparable precision
have been reported and no choice seemed obvious,
an average value for the half-life has been listed;
this is explicitly stated, and references are given to
all the papers whose values contributed to that
average. Also, among the natural radioactivities,
an average value is often used which was taken
from an international committee summary report
(1C31).

TYPE OF DECAY

Since many classes of data are included in the
third column, the entry denoting mode of decay is
preceded by the special symbol for radiation, ~p~.

The observed modes of decay have been listed for
all radioactive nuclei. In cases of branched decay
between two or more modes, the branching ratios
are listed wherever they are known. Symbols used
are

P Negative beta-particle (negatron) emission.
P+ Positive beta-particle (positron) emission.
n Alpha-particle emission.
EC Orbital electron capture. It may be assumed

that x-rays have been observed or actually

The degree of certainty of each isotopic assign-
ment is indicated by a letter in the third column
according to the following code:

Element and mass number certain.
Element certain and mass number probable.
Element probable and mass number certain or
probable.

D Element certain and mass number not well
established.

E Element probable and mass number not we11
established or unknown (mass number not
listed means that it is unknown).

F InsufFicient evidence.
G Assignment probably in error.

A

C

Data which have been shown to be in error have,
in general, been eliminated from the table. A few
isotopes ha.ve been quoted so widely in the litera-
ture, however, that it was felt some reference
should be made to them. For these cases the G
rating has been adopted, and reference is made both
to the original work and to that which has sup-
planted it.

In some cases radi&jens have been ascribed to
nuclides which occur in nature. The ratings given
in these cases refer neither to the certainty of the
existence of the isotope nor to the isotopic abun-
dance measurements, but only to the degree of
certainty of the mass assignments of the radiation.

identified in virtually all cases of orbital
electron capture listed. If the ratio of 'I.
electron capture to X electron capture has
been determined, it is given here as I/X.
Isomeric transition (transition from upper to
lower energy level of same nucleus).
Neutron emission.

When experimenters have searched for and
failed to find a particular mode of decay, this is
indicated, for example, as "no P+." Experimental
upper limits frequently are given, but no theo-
retically predicted limits have been quoted.

Among the alpha-emitting isotopes of the heavy
elements, calculations by means of closed radio-
active decay cycles have shown that there are many
isotopes which are thermodynamically stable
against P, P+, or EC decay. This has been indi-
cated by the term "P-stable, " followed by an
abbreviation for the principle of conservation of
energy, which underlies the calculations.

Spontaneous fission is not indicated as a mode of
decay unless it occurs in greater than 1g of the
disintegrations. Spontaneous fission partial half-
lives are given in column two below the total half-
life values.
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chem

genet

genet
energy
levels

excit

cross
bomb

n-capt

sep
isotopes
mass
spect
reso-
nance
neutron
activa-
tion
decay
charac

Chemical separations, establishing
uniquely the chemical identity (atomic
number) of the isotope.
Proven genetic relationships (by chemical
or other means) with other isotopes whose
mass assignments are known.
Proof of isobaric relationship with an
identified nuclide by observation of
identical energy levels following decay of
both, implying decay to the same
product.
Loosely refers to energetic considerations
which have aided in making the mass
assignment. Some of these might be

(1) excitation or yield experiments to
establish the nuclear reaction which
produces the isotope,

(2) bombardments with low energy par-
ticles, in which possible products are
few,

(3) mass calculations, or other estimates
or measurements of Q values,

(4) in a few cases, use of fission yield
data in making assignments.

Studies of yields of the isotope in several
different types of bombardments, in
which the target elements as well as the
projectiles have 'been varied.
Cases where bombardments with slow
neutrons (n —y reactions) have provided
key evidence in the mass assignments.
The use of target elements enriched or
depleted in a certain isotope.
Identification of the mass number by
means of a mass spectrograph.
Identification of a nuclear isomer by
observing both isomers upon irradiation
with filtered neutrons.

Identification of expected or predicted
decay characteristics.

Data on genetic relationships are located in
column three underneath the class-assignment in-

The means by which the mass assignments were
made are next tabulated. In general, several refer-
ences are given here, the first of which denotes the
probable discoverer of the isotope (except in the
cases of the old natural radioactivities). Following
this, references are given to the papers which con-
tributed most significantl toward giving the
isotope its best or present rating. Some indication
of the experimental methods used in making the
various assignments may be had from the following
symbolism:

formation. The criterion for listing genetic relation-
ships has been, with few exceptions, that these
re1ationships be demonstrated experimentally; for
example, by chemical "milking" of daughter
activities, analysis of growth-decay curves, or, in
the case of short-lived isomers, by delayed coinci-
dence experiments. The listing of these parent-
daughter relationships gives some warning to the
reader as to what he may expect in the way of
radiation from a given isotope, since the radiation
of a sufficiently short-lived daughter may also be
observed with that of the parent.

Because of a lack of space we omit information
on the methods of production. References given in
the various columns serve as a key to the literature
where information on the methods of production
can be found.

PERCENT ABUNDANCE

The relative isotopic abundances for the elements
are given in accordance with the "best values"
listed in the report (1B50) by K. T. Bainbridge
and A. O. Nier, except as supplemented by more
recent values. In some of the light elements refer-
ences are made also to papers which discuss source
variations in isotope abundances. The symbols, in
column one, of those isotopes for which relative
isotopic abundances are listed are underlined.

NUCLEAR MOMENT3

Measured values of the nuclear moments are also
given in the third column. Unless otherwise sta.ted,
the measured value is that of the ground state.
The mechanical or spin moment, I, is given in units
of A. The magnetic dipole moment, p, , is given in
units of nuclear magnetons. The value is given
without the diamagnetic correction (see 6IW53).
In many cases, the absolute value of p, has been
measured but not the si.gn. If the sign is not known,
from any measurement, then the symbol ~ is
placed before the numerical values of p. If the sign
is known, from one determination, then no symbol
is used before the numerical values of other
determinations.

The electric quadrupole moment, g, is given in
units of "barns" (10 '4 cm'). In selecting these
data much use was made of the compilations of
Mack (87M50), Walchli (61W53), Kopfermann
(67K56), and the National Research Council
(94W55). Higher order nuclear moments are not
given, but references to papers where they may be
found are included.

Experimental methods are described as follows:

atomic spec Hyperfine structure from optical
spectroscopy (includes both line
and band spectra).
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nucl induct

atomic beam

paramag res
quad res
microwave
ang corr
attenuation

nucl
alignment
decelerated
cyclotron

Nuclear resonance absorption or
induction.
Atomic or molecular beam magnetic
resonance.
Paramagnetic resonance.
Quadrupole resonance.
Microwave absorption.
Attenuation by a magnetic field of
the angular correlation between
successive nuclear events.
Alignment of nuclei at low tempera-
tures by a magnetic held.
Determination of magnetic moment
by measurement of resonance fre-
quency at which particles are de-
celerated in a cyclotron.

abs
spect

scint spect

ion ch

cl ch

coinc abs,
coinc
spect,
P —y coinc

Absorption.
Magnetic deflection (magnetic spectro-
graph or spectrometer or counter with
magnetic field).
Measurement of pulses produced by a
scintillating crystal or solution.
Measurement of pulse sizes in ioniza-
tion chamber or proportional counter.
Cloud chamber (with magnetic field in
case of beta particles).
Beta- and gamma-coincidence counters
with absorbers or spectrometers.

Experimental methods for the measurement of
the properties of particles are described as follows:

ENERGY OF RADIATION

The energies of particles and photons are included
together in column four. Following the National
Research Council (94W55) we use the symbol t to
designate relative intensities of the various radia-
tions within a given entry. Thus the symbol
will always denote absolute percentages of total
decay.

The particle energies are followed by other
relevant information pertaining to the decay scheme
and by a description of the experimental methods
used in obtaining the data. In cases of complex
alpha structure or several partial beta spectra, the
relative abundances of the various groups within
that mode of decay are given in parentheses. Beta-
particle energies correspond to the upper limits of
the spectra.

The continuous internal bremsstrahlung endpoint
is included in those cases where it has been meas-
ured. This value is preceded by the symbol EC.

Particle energies are quoted only where the in-
vestigator has actually measured them. When only
the relative abundances of particle groups or the
energy differences between groups have been
determined, these are indicated as in the following
example:

~o(10%) &oo(75%) o'oo(15%)

meaning that 75% of the alpha particles lead to a
state 50 kev above the ground state, and that 15%
of the alpha particles lead to a state 80 kev above
the ground state.

The term "long-range 0." is the classical designa-
tion for alpha-particle groups emitted from excited
states of the listed nuclide, and the energies
therefore are not included in the Q value, which
applies to the ground-state to ground-state transi-
tion. These alpha groups occur in competition with
gamma-ray emission, following the beta decay of
the parent nuclide.

Gamma transitions are described by the following
information:

Energy of the nuclear transition. —This corre-
sponds to the difference in energy between the
initial and final nuclear states and is equal to the
photon or gamma-ray energy (if a photon is
emitted in the transition). When measurements of
internal conversion electrons have formed the basis
for the energy determination, the energy listed here
is always the transition energy, not conversion
electron energy. Energies of conversion electrons
are rarely listed in this table; in those few cases it
is explicitly stated.

Abundances of gamma rays. —Intensities given
with the percent sign refer to the number of un-
converted photons emitted per 100 disintegrations.
Where an absolute abundance has not been de-
termined, often the relative unconverted photon
abundances have been measured. These are
tabulated as yi/yo/yo-2/1/5, or, more often, as
yi (t2), yo (ti), r, ()5).

Internal coniersion coegcients These are .—given
as the ratio of the number of conversion electrons
emitted to the number of unconverted gamma
quanta emitted and are expressed as e/y. Where
conversion coefficients for individual electron shells
have been determined, they are denoted as ez/y,
ec/y, etc.

Conversion coegcient ratios Where the r.—atios of
internal conversion coefficients in several electron
shells have been measured, they are listed as
K/L L/M K/L+ M K/L/M Lz/Lzz/Lzzz, etc.
Note that Lz/Lzz+Lz, z is used instead of the correct
mathematical form Lz/(Lzz+Lzzz).

Gamma rays associated with short-lived isomers
are listed as entries both of the isomer and of its
parent, The half-lives of gamma rays, where
measured, are included in this column. Unless
otherwise indicated, the half-life value is that of
the level from which the gamma ray emanates.
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When an author has stated that gamma radiation
is present, but has reported no energy determina-
tion, this is indicated by the symbol "p." Con-
versely, when attempts to find gamma radiation
have failed, this is indicated by "no p."

Coulomb excitation. —The only nuclear reaction
data included are those obtained from Coulomb
excitation.

X-rays are mentioned only when they are the
prominent radiation observed in measuring an
activity, or when the observation and identification
of x-rays has been crucial in the characterization of
an isotope. When the x-rays are associated with
electron capture, they are preceded by the symbol
EC.

The symbols used to describe the methods em-
ployed for the determination of gamma-ray energies
or for the elucidation of decay schemes are as
follows:

spect conv

scint spect

spect

cryst spect

abs
abs conv

abs s.ec
coinc

sum scint
spect

coinc abs

cl ch recoil

pair spect

Be—y —n,

Internal conversion electrons observed
with a magnetic spectrograph or
spectrometer.
Measurement of pulse heights pro-
duced in a scintillating crystal or
solution.
Secondary electrons observed with a
magnetic spectrograph or spectrom-
eter.
Measurement by di6raction of gamma
rays with a bent crystal spectrometer.
Absorption of gamma rays.
Absorption of internal conversion
electrons.
Absorption of secondary electrons.
Studies of coincidences or absences of
coincidences (y —y, p —y, y-conv,
conv-conv, n —y, etc.) with coinci-
dence counters and, in some cases,
spectrometers.
y —y coincidence studies by the sum-
mation of gamma-rays in a scintilla-
tion crystal.
Coincidence studies using absorption
techniques.
Secondary electrons observed in cloud
chamber with magnetic field.
Magnetic analysis of positron-electron
pairs produced. by gamma rays in a
thin radiator.

D —y n, or D —y pMeasurem—ent—s
of neutron or proton energies from
these reactions.

DISINTEGRATION ENERGY AND SCHEME

The disintegration energy, or Q value, of a
nuclear transformation is defined as the mass

difference (expressed in Mev) between the initial
and final systems under consideration. For radio-
active decay processes, Q is equal to the sum of the
particle kinetic energy, nuclear recoil energy, and
the energies of any gamma transitions necessary to
de-excite the final nucleus to its ground state. In
p+ decay the Q value is given as Qzz, to avoid
ambiguity associated with the addition of 2moc' to
the positron energy. Where Q values have been
estimated or calculated by the authors of this
compilation, the special reference "SHS" is used;
otherwise, reference is made to the paper from
which the quoted value is taken. In most instances
Q values have been obtained from decay data;
where this is not the case, the method is indicated.

Energy-level diagrams have been drawn in many
cases; these are not necessarily complete repre-
sentations of the data, but include only those
features which seem to be reasonably well estab-
lished and unambiguous. Heights of the various
energy levels above the ground state are indicated
at the side of the drawing. Occasionally the energy
value of a level is inferred from nuclear reaction
data not given in the table. When we have altered
a decay scheme in any significant way from that
given in the original paper or papers, we include
our own code reference (SHS).

Double arrows drawn from the ground state to a
higher level of a nucleus show that the higher level
has been Coulomb excited.

In many cases, the total angular momentum
(spin) and parity of the states are given in the level
schemes. When the spin of a state has been meas-
ured directly, it is denoted by underlining that
quantum number in the decay scheme, i.e. , &~+.
If the spin is determined uniquely by other meth-
ods, it is designated by the quantum number
without any other modification, i.e. , 3 —.The 0+
character of the ground states of even-even nuclei
is in this latter category except in a few cases
where direct measurements of the spin have been
made. Probable spin values are indicated with
parentheses around the quantum number, i.e. ,

(2+). Since parity assignments depend heavily
upon theory, the foregoing nomenclature does not
apply to them.

The percentage figures given in the decay draw-
ings total 100% for the total decay. In some cases
the symbol t is used to designate the relative
branching of one mode of decay.

A few further abbreviations are listed below:

NNES —PPR Volumes of the National Nuclear
Energy Series, Plutonium Project
Record, McGraw-Hill Book Com-
pany, Inc. , New York.

[] Properties listed in brackets have
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est, calc

SHS

lim
emuls

not been observed directly but have
been inferred from other experi-
mental data or from theoretical
predictions.
Estimated or calculated from theo-
retical or empirical considerations.
Refers to the authors of this com-
pilatlon.
Experimental upper limit.
Photographic emulsion.

On the next few pages some other tables and
charts are given which may be helpful to users of
this table. Portions of these tables have been repro-
duced with the kind permission of the authors
cited.
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TABLE I. Atomic constants.

The material in this table was obtained for the most part from Cohen, DuMond, Layton, and Rollett, Revs. Modern Phys. 2/, 363 (1955), and J. A.
Bearden and J.S.Thomsen, Nuovo cimento 5 (Suppl. ), 267 (1957).The constants are arranged alphabetically according to the symbol used for' the constant.

Symbol

a =Xi /me
2 2

0

I/a = 'hc/e 2

e/c

e/m

e/mc

F = Ne/c

% = h/Zm

h/e

Hp

k=R/N0
= h/mc

k = h/m c
cp p

= h/m c

x /x

M =Nm
e

MH

M

M
P

M /M
p e

m =M/N

m =M/N
p p

p, =mM /MHp

= he/4wm c
n P

= he/4mmc

N

R0

r =e /mc2 2
0

Quantity

First Bohr Radius

Fine Structure Constant

Velocity of Light

Base of Natural Logarithms

Electronic Charge

Charge to Mass Ratio of the Electron

Faraday Constant (Phys. Scale)

Gyromagnetic Ratio of Proton, uncorrected for
Diamagnetism

Planck' s Constant

Conversion of Electron Momentum into Relativistic Units

Boltzmann' s Constant

Compton Wave-Length of Electron

Compton Wave-Length of Proton

Compton Wave- Length of Neutron

, 0Conversion Factor from Siegbahn x-units to Milliangstr5ms

Atomic Mass of Electron (Phys. Scale)

Atomic Mass of Hydrogen (Phys. Scale)

Atomic Mass of Neutron (Phys. Scale)

Atomic Mass of Proton (Phys. Scale)

Ratio of Proton to Electron Mass

Electron Rest Mass

Neutron Rest Mass

Proton Rest Mass

Reduced Mass of Electron in Hydrogen Atom

Magnetic Moment of Electron

Nuclear Magneton

Bohr Magneton

Avogadro' s Number (Phys. Scale)

Ratio of Circumference of Circle to its Diameter

Ideal Gas Constant (Phys. Scale)

Ratio of Physical to Chemical Scale of Atomic Weights

Classical Electron Radius

Value

5. Z9173 x 10 cm

137, 0372

2. 9979Z9 x 10 cm sec10 -1

2. 7182818

4. 80Z90 x 10 esu-10

1.43985 x 10 ev cm

1.60?08 x 10 emu
-20

5. Z730Z x 10 esu gm
17 -1

l. 75889 x 10 emu gm
7 -I

-1 -19652. 1 emu gm mole

2. 67523 x 10 radians sec gaus s
4 . -1 -1

6. 6253 x 10 erg sec-27

l. 05445 x 10 erg sec-27

l. 37943 x 10 erg sec esu-17 -1

1704. 43 q gauss cm

l. 38047 x 10 erg deg
-16 -1

2. 4Z627 10 cm-10

l. 32141 x 10 cm
-13

l. 31959 x 10 crn
-13

l. 00204

5. 48762 x 10

l. 008144

1. 008983

l. 007595

1836. 12

9. 1085 x 10 gm = 0. 510976 Mev
-28

1.67473 x 10 gm = 939, 51 Mev
-24

l. 67242 x 10 gm = 938. 21 Mev
-24

9. 1035 x 10 gm
—Z8

9. 2839 x 10 erg gauss
-21 -1

5. 0504 x 10 erg gauss-24 -1

9. 273Z x 10 erg gauss
-21 -1

6. 0248 x 10 mole23 -1

3. 141593

8. 3170 x 10 erg mole deg
7 -1 -1

1, 000275

Z. 81785 x 10 cm
-13
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TABLE III. Some precise gamma-ray energies and IIp values.

Energy of Transition (Mev) Par ent Nuclide

0. 01437

0. 05957

0. 08016

0. 08426

0. 0875

0. 1150

0. 1220

0. 1364

0. 2386

0. 279

0. Z8431

0. 36447

0. 41177

0. 5108

0. 510976

0. 5697

0. 5830

0. 6616

0, 7?9

1.064

l. 1728

1. 276

l.—3325

1. 368

l. 771

Z. 6143

2. 754

57Co

241Am

131

170Tm
109

Pb (ThB)
57Co

57Co

Pb (ThB)
203

Hg

131

131

198Au

Tl (ThC")

Annihilation Radiation

(Na, etc. )
22

B 207Br

Tl (ThC")
137Cs

Bi (ThC)

B 207Br
60Co

22Na

60Co

24
Na

B.Z07

Tl (ThC")
24

Na

Line Hp (gauss - cm) Electron Energy (Mev) Parent Nucleus

A 534. 20

B 65Z. 38

F 1388.44

I 1753.9

Za 1757. 1

J
I

1811.1

L 2607. 2

X 9986. 7

0, 024509

0.036150

0. 14808

0. 22222

0. 22290

0, 23461

0. 42Z84

2. 5263

Th(B+G+G") Pb
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TABLE V. Rapid method for calculating log (ft) values.
From S. A. Moszkowski, Phys. Rev. 82, 3S (195i)

The following figures permit the rapid calculation of log (ft) for a given type of decay, given energy, half-life, etc. The nota-
tion is: Ep for P emission is the maximun& kinetic energy of the particles in Mev; Ep for K electron capture is the disintegration
energy in Mev. When a P+ emission and E electron capture go from and to the same level, Ep for K capture =Ep for P+ emission
+1.02 Mev. Z is the atomic number of the initial nucleus, t is the total half-life, and p is the percentage of decay occurring in
the mode under consideration. When no branching occurs, &=100.

Procedure for obtaining log (ft)

(1) First obtain log (fpt), using Fig. 1. Ep is read off the left-hand side of the Epcolumn for %electron capture, andoff the
right-hand side for p+ elnission. Put a straight edge over the given values of Ep and t and note where it crosses the column
of log {fpt) values.

(2) Then read off log (C) from Figs. 2, 3, and 4 for P, P+, and K electron capture, respectively,
(3) Get 6 log (ft) from Fig. 5 if p(100. When p=100, 6 log (ft) =0.
(4) Log (ft) =log (fpt)+log (C)+6 log (ft).
Details concerning the construction, significance, and range of usefulness of these graphs are given in the original paper.

TABLE VI. Photon lifetime formula.

The photon transition probability of a single proton T&p is defined
as

0.693
SP =

tl/2

In the following table, A is the mass number of the nuclide and Ey is
the energy of the transition in Mev. The statistical factor has been
omitted. For more details see S. A. Moszkowski, in Beta- and Gamma-
Ray Spectroscopy, edited by K. Siegbahn (Interscience Publishers,
New York, 1955), Chap. XIII.

Multipolarity T&p in sec—l

E 1
M1
E 2
M2

3
M3
E 4
M4
E 5
M5

1.5 x 10'4A2/3E~3
2.8 x 10" Eps
1,6 x 10sA4/3E~s
1.2 X 10sA2/3E&5
1.1 x 102A2E&z
1.8 x 10'A'"Ey'
5.0 x 10-5As/3E, P

1.5 x 10 4A2E~P
1 6 x 10 11A1P/3E ll

7 5 x 10-llA s/3E 11
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ENERGY
AVAILABLE MAXIMUM KINETIC

FOR ENERGY OF P+OR P
K-CAPTURE PARTICLES
E in Mev E in Mev
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ERRATA

p. 771 Au"' col. 3, line 6: change "atomic spect" to "atomic beam"
p. 817 U"4 col. 4, line 1:change "(78G55)" to "(70G55)"
p. 824 Pu'" col. 4, line. 1:change "4.858" to "4.854"
p. 831 Bk'4' col. 3, line 4: remove "mass spect"
p. 833 Cf'" col. 3, line 3: remove "mass spect"
p. 833 Cf" col. 3, line 4: remove "mass spect"
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