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The scope of ENOF/B has recently been expanded to include radioactive-nuclide decay
data. In this paper, the content and organisation of the decay data which are included 1n
ENDF/B are presented and discussed. The application of decay data in a wide variety of
nuclear-related act iv i t ies is i l lus t ra ted by a number of examples. Two items pointed up
by the ENDF/B decay-data compilation ef for t are treated: the identi f icat ion of deficiencies
in the data; and the importance of a radioactive-nuclide metrology ef for t oriented toward
supplying these needs in a systematic fashion.

(ENDF/B-IV decay-data f i l e ; applications of decay data)

Introduction

Histor ical ly, the study of the radiation emitted
in the decay of radioactive nuclei has been a highly
productive source of important information in many
basic sc ient i f ic disciplines as well as in many areas
of applied technology. In basic nuclear physics, for
e^araple, such studies have provided much of the experi-
mental basis for our present understanding of the
nucleus, as embodied in current models of "uc1^" struc-
ture. In their impact in other areas, radioactive-
nuclide decay data are direct ly relevant to and of
v i ta l importance in a wider range of discipl ines and
areas of applied technology than 1s perhaps any other
category of nuclear data.

Major advances in the study and application of the
decay of radioactive nuciides have been made 1n the
past 5-10 years as the result of a number of develop-
ments. In the area of data acquisition and analysis,
the impact of the Ge(Li) v-ray detector has been
especially s igni f icant . With i t s excellent energy-
resolution characterist ics, i t has provided great
improvements in the qual i ty of Y-ray spectral data over
that which was previously available from Nal(Tl) scin-
t i l l a t ion spectrometers. The potential of these so l id-
state devices as radiation detectors has been enhanced
as a result of developments which have taken place in
the associated low-noise electronic c i rcu i t ry and mult i -
channel pulse-height analyzers as well as in the use of
computer-based systems for data acquisition and analy-
s is . 1 Another facet of the e f for t related to these
rlet.ttors is the large amount of work which has been
directed toward making them capable of intensity and
energy measurements of high precision. At present, for
exanple, >-ray intensity measurements with a precision
of •>• 1-2% have been reported for some cases, and y-ray
energy values suitable for use as energy-calibration
standards have been measured with precisions of a few
tens of eV at \ 1 MeV.

Improvements in the capabilit ies of par t ic le
accelerators have also had a signif icant impact on the
f ield of radioactive-nuclide decay studies. The
increasing energies and intensit ies of the part ic le
beams which can be obtained from these machines, to-
gether with the increasingly wide range of nuclei
(e.g. , heavy ions) which are being used as pro ject i les ,
provide an ever expanding number of radioactive nuclides
which can be produced for detailed study. The continu-
ing development of techniques for fast radiochemical
separations and the increasing use of isotope separators
to proriucp samples of high chemical and isotopic purity
have materially increased the wealth of detai l which
can bis extracted from the experiments. The development

which represents perhaps the most signif icant tool for
future wor>- in this f ie ld is the use of isotope separa-
tors "on-l ine" at accelerators and nuclear reactors.
This combination makes feasible the extension of the
conventional techniques for studying decay schemes to
nuclides whose half- l ives are as short as 1 sec or so.
This capabil i ty constitutes a signif icant extension of
the "o f f - l ' ne " studies, which were effectively limited
to the h a l f - l i f e range \ 1 h. The importance of this
technique in basic nuclear-physics studios has been
discussed at a number of international conferences.2-4

Of part icular relevance to the subject matter of this
conference is the fact that, through the use of "on-
l ine" isotope separation, a varied and ever increasing
body of decay data on the short- l ived fission products
is being generated.

The use of radioactivity is continuing to increase
in a number of areas such as, e .g . , nuclear medicine,
industrial applications and a l l aspects of the nuclear
industry. This has necessitated development of tech-
niques for isotopic analysis and a more detailed char-
acterization of the radiation emitted by radioactive
nuclides. There presently exists a large and varied
"community" of radioactive-nuclide users, with a number
of d i f ferent requirements for nuclear decay data. This
has created a need for re-examining the status of decay
data in the l ight of the needs of these users. Involved
in this re-examination are not only the quality of the
data and how they are to be used but also improved
access to these data and the necessity for having them
available in a form useful for special needs.

Nuclear Data Derived from Radioactive-Decay Studies

The category of "Nuclear-Decay Data" is a broad
one and is perhaps most simply discussed by reference
to a specif ic case. As an example, in Fig. 1 we shnw
the decay scheme of 1'"'Ce, as given in Ref. 5.

Two types of properties are present in this decay
scheme. The f i r s t are those associated with tho energy
levels and include the following: atomic number (Z)j
mass number (A); mass; h a l f - l i f e ; energy (for excited
states); to ta l angular momentum (spin) ; par i ty; and one
or more s ta t ic electromagnetic moments (and, for excited
states, a number of transition moments, too). The
second are those associated with the radiations which
represent transitions between the individual levels and
include the following: the radiation type (e .g . , 8, Y ) ;
energy; in tensi ty ; and total angular i»omentum and parity
(muHipolar i ty) . I t is generally the properties of the
radiations rather than those of the levels that are of
interest in the applicacions of decay data, the level-
related data being of interest primari ly in nuclear
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FiS. Decay scheme of llt'1Ce,

structure research. However, i t should be emphasized
th»t the level properties, where known, should be
a»11able to the compiler of a f i l e of decay data for
specialized applications. Such information may be
necessary for the determination of radiation properties
which have not been directly measured or for the esti-
mation of errors.

The ha l f - l i fe 1s a level property of grrat impor-
tance, since i t determines the fractional number of
a tews of a given Isotope which decay per unit time.
As such, a knowledge of i ts value is required in any
quantitative measurement of the radiations emitted by
a radioisotope to determine the number of atoms present
in a given sample. I t is also needed in making decay
corrections to data acquired at different times from a
radioactive sample. The atomic masses of the parent
and daughter ground states are of interest In some
applications of decay data (e.g., decay heat) by virtue
of the fact that the energy equivalent of their differ-
ence is the total energy available (Q value) for the
decay process (8" in Fig. 1).

The radiations emitted as the radioactive nucleus
decays exhibit an energy and intensity pattern which
is unique to, and characteristic of, that nucleus.
For B" (and BT) decay, the individual transitions
possess a continuous distribution of energies, ranging
from zero up to a maximum value (the "endpoint" energy)
which is the total energy available to that transition.
This fact, and the experimental d i f f icu l t ies associated
with e-ray spectroscopy, make the 8 radiation of l i t t l e
use as a tool for nuclide identification. However, a
knowledge of the B energy distribution is important in
a number of applications,e.g., decay heat and absorbed-
dose estimates in biomedical studies. In a decay, on
the other hand, the spectrum of emitted particles
consists of discrete lines and is a useful tool in
nuclide identif ication. One application of such infor-
mation lies in the area of nuclear fuel safeguards,
where the identif ication and quantitative assay of
actinide isotopes associated with the nuclear fuel
cycle is recognized as a cr i t ical problem.

The daughter nucleus formed in the decay of the
radioactive parent is generally lef t in one of a number
of excited states. These states generally decay via
•r-ray emission (or the competing process of internal-
conversion electron emission) to lower-lying states of
the same nucleus. As is the case for the radiations
emitted directly in the decay of a radioactive nucleus,
the spectrum ( i . e . , energies and relative intensities)
of Y radiation is uniquely characteristic of a given
nuclide. This fact, and the relative ease with which
Y-ray spectra can be measured using modern techniques,

make the knowledge of the v-ray spectrum one of the
most powerful tools presently available for radioactive-
nuclide identification. Of major importance in the
applications of radioactivity are the branching ratios
(the number of y rays emitted per 100 decays) of the
various y rays. These data, together with the nuclide
ha l f - l i f e , are essential quantities in al l applications
where the quantitative assay of radioactivity is
required. Since both qualitative L.id qjancitative
radionuciide assay ut i l iz ing Y-ray spectroscopy are
widely employed in many applications involving radio-
act iv i ty , -y-ray data constitute a particularly important
category of decay data.

The spectrum of internal-conversion electrons
associated with a particular y-ray transition is rather
complicated and more d i f f icu l t to determine experimen-
tal ly than is the -y-ray spectrum. However, i f the
multipolarity of the ^-ray transition is known, this
spectrum can be calculated with good accuracy in almost
all cases using the theoretical internal-conversion
coefficients." Following tne ejection of a conversion
electron, x radiation and a rather complicated sptctrum
of low-energy secondary (Auger) electrons are emitted.
A knowledge of these quantities is important in such
applications as internal radiation-dese estimation,
where not only the total released energy but also the
form in which i t appears is required. Where the contri-
butions of these processes to the complete energy
characterization are not measured (and this represents
the majority of such cases), they can be calculated
tneoretically with sufficient realism to be adequate for
most applications.

Under certain conditions, particle emission can
take place from excited states of the daughter nucleus.
A particularly important special case of such "delayed-
particle" emission is delayed-neutron emission. As a
result of the development of improved neutron counters
and the availabil ity of isotope-separated samples for
"on-line" study, delayed-neutron energy spectra, mea-
sured with good resolution, of a number of fission-
product nuclides have recently begun to appear in the
l i terature."

In Table I , we l i s t some of the quantities more
commonly measured 1n radioactive-decay studies and
indicate their relevance in several broad areas of
application.

Nuclear Data for Summation Calculations of Decay Heat

The summation calculation of the fission-product
decay-heat source term represents Oi.e important appli-
cation of decay data. Because of i ts relevance to the
subsequent discussion,- we now present a brief descrip-
tion of this calculational procedure. More complete
discussions are given in, e.g. , Refs. 9-11 as well as
in the following papers.12,13 The summation approach
to the decay-heat calculation involves f i rs t predicting
the fission-product inventory of a reactor core at a
given time. This involves an assumption of a power <i
operating history for the reactor as well as a knowledge
of the direct fission yields, capture cross sections
and half-l ives of the individual fission products and
nuclides produced by neutron capture. From this inven-
tory, the energy release per fission as a function of
time can be calculated for a l l times following shutdown
by summing the contributions of the individual nuclides.
To do this requires, for each isotopic species present,
values of the ha l f - l i fe , the average 6 energy per decay,
(E8) and the average y energy emitted per decay, (E. ) .



TABLE I

Several categories of decay data and areas of their application

End Use

Measured Quantity

Helf-rUfe,

Y-ray energy

Y-ray relative Intensity
Y-ray branching ratio
x-ray intensity
electron energy
electron relative Intensity
electron absolute intensity
8-ray energy

B-ray relative intensity
8-ray branching ratio
a-particle energy
a-particle relative intensity
a-particle branching ratio
Q-value
level energy
level spin and parity

Decay Heat

X
X

X
X

X

X
X

X
X

X
X

Muclide
Identification

X
X
X

X
X

Quantitative
Nuclide Assay

X
X

X

X

X

X

Biomedical
and Tracer

X
X
X
X
X
X
X

X
X

X

X
X

Basic
Nuclear Physics

X

X
X

X
X

X

X

X

X

X

X

X

Nuclide-Decay Data for ENDF/B: An Example of a User-
Oriented Special-Purpose Data File"

In recognition of the pressing need for radio-
active-nuclide decay data in a variety of reactor-
related applications, a decision was made about two
years ago to expand the scope of tiie Evaluated Nuclear
Data File (ENDF/8) to include such information. The
impetus for this was provided by the need for a re l iable
and common data base to be used in summation calcula-
tions of the decay-hr»t source term in power reactors.
Our involvement in this expansion of ENDF/B has been
twofold: (1) to establish the categories of decay data
to be included in ENDF/B and to set up a framework
within which they could be prepared; and (2) to evalu-
ate the experimental data and prepare a f i l e of such
data for a number of nuclides. There were primarily
f ission products of p r io r i t y interest for the decay-
heat problem.

The Experimental Decay-Data Fi le for ENDF/B

As seen above, a decay-data f i l e adequate for the
needs of the decay-heat problem could be set up with a
quite modest data content ( I . e . , T>j, (Ea) and ?EY))
and a relat ively simple format. However, in view of
the importance of decay data for many reactor-related
problems, i t was f e l t that a f i l e of decay data for
EHDF/B should have suf f ic ient content to adequately
address the needs of several types of users. Thus i t
was decided at the outset to set up a data f i l e of
much broader scope than what would be required for the
decay-heat problem alone. Since the content and format
established for this f i l e has been discussed in detai l
elsewhere14, only a br ie f treatment of them is given
here.

A sample case, the decay data for ^ C e is
i l lustrated in Table I I . I t should be pointed out
that, in ENDF/B, these data are given in F i le 1 ,
MT=457 under the standard ENDF/B conventions (e .g . ,

energies in eV, half- l ives in sec, e t c . ) . Consequently,
their appearance there dif fers somewhat from thai of
Table I I , where they are given in the "people-readable"
card-image format in which we prepare them. A computer
program" (FIPP) has been written to carry out the
translation to the ENDF/B format.

As indicated in Table I I , each data set is headed
by the Z and A value of the parent. In the following
column an integer "isomer f lag" is given. A zero
indicates that the nuclide is in i t s ground state, a I
indicates that the data are for the decay of the f i r s t
excited isomeric state, a 2 indicates the decay of the
second excited isomeric state, etc. (Isomers are
arb i t ra r i l y restr icted to nuclear states with half-l ives
i 0.1 sec.) Following this f i r s t card is a group of
cards giving any desired comments, such as the refer-
ences for the data and how they have been treated.

The rest of the set is composed of data cards.
The f i r s t contains the ha l f - l i f e together with i ts
uncertainty and uni ts , the number of decay modes of
this nuclide and the number of "energy spectra" to be
l is ted. This is followed by one card for each decay
mode giving the following information: the type of
radiation emitted in the decay of the parent state
(e.g. , a 1 indicates B~ emission)j whWrn final-nucleus
isomeric state is fed (a 0 indicates v°Pulation of the
ground-state, a 1 indicates population of the f i r s t
excited isomeric state, s t c ) ; and the Q value and i ts
uncertainty; and the branching rat io ( in percent) for
this decay mode and i ts uncertainty. With the feeding
of the daughter-nucleus ground and isomeric states
treated in th is way, the series of daughter nuclides
produced from a given parent isotope can be kept track
of. Also, i t should be noted that the decay data
related to the daughter-nucleus isomeric state are not
contained under the parent. They are given under a
f i l e entry for the isomeric state. In the present
example, the 59-keV state in ''"•Pr (see Fig. 1) is
isomeric (T, = 7 , 2 min). Consequently, the 59-keV



Table I I . Decay data for l'*''Ce prepared In our labora-
to ry - f i l e format (prior to translat ion tc
the ENOF/D format).
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grations) is usually made from considerations of the
specific decay scheme involved or froir. a separate mea-
surement, this involving i ts own uncertainty. I t is
thus possible to treat the two measurement errors
separately; and, i f the basis for the absolute-intensity
data should subsequently change, this can be taken into
account simply by a single change in the normalization.
For example, in the '""''Ce decay scheme shown in Fig. 1
the absolute i-ray intensities are based upon a vaiufc
of >. 76$ for the ground-state e branch. Should this
valut> eventually be found to be incorrect, these abso-
lute intensit ies w i l l have to be changed. The relat ive
intensi t ies, however, would remain unaffected.

In addition to B~ decay given in"the example shown
in Table I I , the f i l e is set up to include the following
decay modes: electron capture and/or B + ; isomeric
transicion; a part ic le; delayed neutron; and spontaneous
f iss ion.

Status of Decay Data on ENDF/B-IV. The status of
the nuclide-decay data on ENDF/B-IV, as of March 1974,
and the relat ion of the various aspects of the data-
preparation process are i l lus t ra ted in Fig. H.

Y rsy observed 1n the 1'1'<Ce y-ray spectrum is l is ted
not in the ':*'1Ce data set but rather in the data set
for '"rop,- ( ident i f ied as 591441).

Following the decay-mode cards 1s a card giving
the average energy per decay for the di f ferent radia-
tion types. Entered, sequentially, are the average s
energy (EB). i ts uncertainty, (E ) , i ts uncertainty,
(E ) and i ts uncertainty. Y

Next 1n the dat? set come the l is t ings of the
various radiation spectra. In the example there are
two such spectra: 8", denoted by the radiation-type
1, and Y, denoted by the radiation type 0. For each
spectrum l is ted, two card types are present. The f i r s t
is a single card which gives: a normalization factor,
which provides a conversion from relative intensit ies
to absolute intensit ies for the l isted Intensity data;
i t s uncertainty; the number of transit ion energies;
and s number denoting the type of radiation. The
spectral data fol low, with one card for each t ransi -
t ion. These la t ter cards give: transit ion energy
(key) and i ts uncertainty; and the (relat ive) intensity
and its uncertainty. For •» radiation, the f i f t h and
sixth fields include the total internal-conversion
coefficient and i ts uncertainty. The separation of
relative and absolute intensit ies in this manner is
done for the following reason. For y radiat ion, i t is
the relative values that are customarily obtained from
spectral measurements. The conversion of these to
absolute intensit ies ( i . e . , photons per 100 dis inte-
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Fig. 2. Relation of the decay-data compilation ef for t
to the present status of decay data on
ENOF/B-IV.

The ENDF/B-IV Fission-Product Fi le contains entries
for -v. 820 nuclides, in mass chains ranging from A=72
through A=167. These are believed to constitute a
suff icient data base for decay-heat calculations for
decay times ^ I sec. Of these, 113 are stable (Tv >
1010 y ) . Of the remaining i 710, the present experi-
mental data are suff ic ient ly complete to permit (Eg)
and (E.,) values to be extracted for only •v 330 nuclides.
For the remaining ~> 380, most a l l of wnich are short-
l ived, the (in} and (E,) values (and in some cases the
half- l ives as well) must be inferred from theoretical
considerations^ in order that their contribution to
the decay heat can he taken into account.



In the Version-IV Fission-Product Fi le data sets
similar to that shown in Table I I above have been pre- . ,
pared for 180 nuclidcs. These are the ones of primary
importance In the decay-heat problem for which decay-
dat* exist. This data-compilation ef for t was helped
considerably by the ava i lab i l i t y of other compilations
of Fission-Product decay data 1 6 " 1 ' , part icular ly that
of the French groups. The entries for the remaining
•». ISO experimentally studied f ission products as well
as for the ^ 380 " theoret ical" cases (this number
includes the 158 "p r i o r i t y " nuclides shown in Fig. 2)
are restricted to only the quantities needed for the
dec*y-heat calculations; their (Eg) and (fLy) v a ' u e s a r e

derived from theoretical considerations.«

Data on 18 additional isotopes, mainly actinides,
were also prepared as i l lust rated In Table I I . These
are included in the Version-IV General-Purpose File of
ENDF/8.

Future Work. At the present time, the format and
data content of the f i l e are being expanded to include
spin and parity values for the nuclides and to allow a
mor* detailed treatment of x-ray and discrete-electron
energy spectra. Also included w i l l be a more unif ied
and consistent approach to the incorporation of delayed-
particle emission, of which delayed-neutron energy
spectra are an important component.

In addit ion, decay data are being prepared for the
rewining T. 150 "experimental" fission-product nuclides
and for nuclides important in other applied areas.
Exa^jles of such areas include: fast-reactor dosin.etry
and reaction-rate determinations; decay heating from
structural, control and fuel materials in fast-reactor
systems; activation products important for determina-
tion of integral capture cross sections of f i ss ion-
pnxhict nuclides; and environmental monitoring of
effluents from nuclear-power fac i l i t i es and determina-
t ion of radioactivity source terms for safety analyses.

Specialized Data Files

The data content of the f i l e described above,
while much larger than required for the decay-heat
problem, is nonetheless much more restr icted than those
of such broadly based data compilations as the Table of
Isotopes1** or the Nuclear Data Sheets19. This f i l e
treats only a specialized subset of the broader cate-
gory of "decay data", a subset oriented toward certain
areas of application. I t thus 'epresents a specialized
daU compilation. I t also possesses another character-
is t ic important for such a compilation, namely the data
i t contains are reduced to ano presented in a form
convenient for their interde'i use.

The need for specialized compilations of nuclear
dati has long been recognized. Numerous examples of
such compilations in nuclear physics are contained in
the journal Nuclear Data Tables.20 Compilations of
y r*ys ordered by energy, nuclide and h a l f - l i f e are
quite useful in applications involving y-ray spectral
analysis and isotopic ident i f icat ion; and a number of
sudi tables exist.<?1>22 In the fields of nuclear
medicine and health physics, the decay-data require-
ments for internal-dose estimates have led to the sp-
calted MIRD documents as well as other compilations-1'^-'
providing such information. As the uses of radioac-
t iv i ty expand and the volume of data accumulates, i t
appears that the need for specialized data compilations
(such as the present one) w i l l increase.

Comments on the Current Status of Decay Data

In view of the e f fo r t which has been expended
over the years in decay-scheme studies, i t is natural

to ask whether or not more such studies are in fact
needed and whether the present base of decay data is
adequate. This question cannot be considered meaning-
fu l ly witnout a careful consideration of tne uses for
which the datfl are needed. We br ie f ly treat two facets
of the problem of the adequacy of the current base of
decay data, namely the lack or certain information and
the precision of already existing data.

Lack of Data

One obvious example of a gap in the present decay
data is provided by nuclides for ^hich fen i f any decay
data exist . The bulk of such cases a>-c the neutron-rich
and neutron-deficient nuclides far o f f tue l ine of
s tab i l i t y . This lack, of data is quite evident in the
ENDF/B-IV decay-data f i l e . As noted above, data on over
half of the fission-product nuclides in this data f i l e
were suf f ic ient ly lacking that theoretical estimates
rather than experimental data had to be used for their
(Ea) and (EY) values. And, in some cases, even the
half- l ives were not available. Generally these nuclides
are the shorter-l ived fission products, whose major
contribution to the decay-heat source term occurs at
short times.

In this connection, i t appears that rather spe-
cialized basic -nuclear-physics measurements may have a
direct application to this problem and provide (£$) and
(E.() values for some ot these nuclei. Measurements of
the a-strength functions of * 90 fission-product nuclides
with hal f - l ives in the range from •>. 1 to •<- 200 sec have
been carried out at the OSIRIS f a c i l i t y in Sweden^ " .
These measurements provide information about the average
6 feeding per unit energy in the decay of these nuclides
and hence provide a means of extracting Eg values.
From the relat ion

where (Ev) is the average (anti)neutrino energy per
decay and is closely related to (t*) i t should be
possible to obtain real ist ic values for (E-,). Although
somewhat over half of the nuclides investigated in these
studies are already included in our data f i l e , 43 of
them represent cases for which only theoretical estimates
of the (Ep) and (EY) values are presently available.
Although tnese 8-strength-function studies provide no
detailed information about the discrete components of
either the e- or the >-ray spectrum and her.ee may not
be relevant to many applications, they do appear to
provide data specif ical ly required by the decay-heat
problem. This situation is also an i l lus t ra t ion of the
frequent need for compilers of f i l es to consider data
outside the specific f i l e content in order to obtain
values for certain of the f i l e data.

Less obvious, but no less important, are cases
where an otherwise large body of data on a given nuclide
cannot be used because of a lack of certain information.
A frequently occurring example of such data is provided
by the > -ray branching rat ios. In the preparation of
decay data for inclusion in the ENUF/B f i l e , i t was
necessary to exclude data on roughly ten nuclides for
which extensive spectral data were reported and for
which rather detailed decay schemes h.id been proposed.
This was done because no r-ray branch-ng ratio data wer«
measured and hence nc values for ( t ) and^E ) could be
obtained. " >

The Question of Precision. In the use of decay
data in specif ic areas, ar, important consideration is
the precision of the data required in a given applica-
t ion. This question cannot be treated in general but
must be evaluated for each specific case. Since nuclide
ha l f - l i f e and >-ray branching rat io data are required in
a l l applications involving quantitative assay of



radioactivity using y-ray spectroscopy, these two types
of decay data warrant special attention. The range of
reactor-related problems in which such assay is used is
quite large, including, e.g., dosimetry, nondestructive
assay, activation-analysis techniques for integral
cross-section determinations'^, effluent monitoring,
nuclear fuel safeguards and radioactive waste manage-
ment.

The precision of the present half- l i fe data appears
adequate for most applications related to quantitative
radionuclide assay. However, in the area of nuclear
fuel safeguards and accountability, assay for actiniae
elements is frequently carried out using calorimetri.
measurements or absolute a counting. The interpretation
of these data to provide nuclide assay with the neces-
sary precision requires highly accurate half- l i fe values
(•*• 0.1X) in some cases. These requirements may in some
instances He beyonc the capabilities of the present
data. A specific instance of a lack of adequate pre-
cision in y-ray branching-ratio data is given in a paper
contributed to this conference.27 in the determination
of absolute reaction rates in "standard" neutron spectra
with high precision (the ILRR program), absolute \-ray
counting of activation products in various irradiated
foils was carried out. There i t was found2' that, while
absolute i-ray branching-ratio data existed for all the
reaction products of interest, in a few caces the data
did not possess the required precision of tZ^t.

The reasons why the absolute Y-ray branching ratio
data are of such uneven quality are not di f f icul t to
understand. To make such measurements with high pre-
cision is generally a diff icult and time-consuming
task, requiring special instrumentation and techniques.
Furthermore, a knowledge of these values frequently
contributes very l i t t l e to the basic-physics informa-
tion which is obtained from the study of a decay scheme.
As a result, few basic-physics investigations attempt
to measure these quantities, a situation which is some-
times abetted by a lack of realization by the experi-
menter of the real value of such data to the applied
user. Because of this unfortunate situation, i t appears
most appropriate to mount an effort to measure such
data in a systematic fashion. This could be done as
one aspect of a broadly scoped program of radioactive-
nuclide metrology.

Conclusion

The field of radioactive-nuclide data is one with
particular relevance for both basic nuclear physics
and for other research as well. At present, i t is
characterized by a large and steadily increasing base
of data. Effective use of this data base is being
made by individuals and groups active it> nuclear physics
and related activities such as radiochemistry, who by
and large are also its producers. However, improve-
ments In Its utilization by workers in other basic and
applied scientific disciplines need to be made. Because
of the expansion of the scope of ENDF/B to include
decay data, i t appears that this evaluated subset of
these data wi l l become available to an important group
of users. The wide acceptance and use of EN0F7B as a
source of nuclear data by the nuclear-power Industry
and Its associated reactor research and development
activities makes ENDF/B the logical mechanism for
providing a commonly available base of evaluated decay
data. The data content presented above was chosen with
the eventuality in mind that all segments of the nuclear
program, including the regulatory (e.g., effluent moni-
toring and reporting) and fuel-safeguards functions, as
well as the CTR programs, would have access to a common
base of evaluated, relevant decay data. Because of the
international role of ENDF/B, this addition to its
scope has had Impact 1n international nuclear-data

activities as well. I t is most encouraging to observe
the increasing international awareness of the importance
of decay data, as evidenced by the results of the recent
IAEA Fission Product Nuclear Data Panel Meeting"^, and
to note the generally favorable reception of ttie ENDF/B
decay-data content and format internationally.

In order to make more effective utilization of
decay data in other areas, attention must 1-e gi-en to
increasing the interaction betv.ven the users, producers
and compilers of such data. It should be pointed out
that a similar problem existed within the field of
neutron cross-section data; and to solve i t a fair ly
close, formal relation was set up between these three
segments of the data effort. We can envision a similar
pati.erri operating effectively within other areas of
"nuclear data" as well. An example of one possible
mecianism for accomplishing this is shown in Fig. 3.
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J
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I
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ASSESSMENT
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Fig. 3. Ofie possible mechanism for coordinating the
functions of measurement, compilation and
application in the area of radioactive-nuclide
decay data.

An especially important feature of such an interaction
is the identification of "needs" and deficiencies in
the data base. This identification will lead to
improvements in this base and, in some instances, may
lead to the production of specialized data evaluations
intended for use in particular applied areas. The f i le
of decay data set up for ENDF/B represents one example
of such a specialized evaluation. Coordination of this
effort is also important; and the U.S. Nuclear Data
Committee, with the expanded scope of its interests,
seems particularly suited for such a function. This
would also provide a natural mechanism for establishing
and maintaining communication between the U.S. efforts
and international efforts in this f ield. One result of
the Bologna meetings was a n articulation of the aware-
ness of the importance of decay data, as one aspect of
the broad category of "nuclear data", and of the need
for international cooperation in this area.

An Important component 1n the decay-data activities
outlined in Fig. 3 is the radioactive-nuclide metrology
function. The orientation of this function would b&
the development of experimental techniques for the
measurement with high precision of basic radioactive-
decay parameters such as, e.g., Y-ray branching ratios.
As such, i t would most effectively be carried out with-
in the context of basic nuclear-measurement laboratories.
One of i ts emphases would be the generation of specific
high-precision decay data in support of the nuclear-data
effort.
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