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k,-Factors and related nuclear data are tabulated for 112 radionuclides of interest in (n,
) reactor neutron activation analysis. Whenever relevant, critical comments are made with
respect to the accuracy of literature data for e. g. isotopic abundances, half-lives, absolute
gamma-intensities and 2200 m « s~ ' (n, v) cross-sections. As to the latter, a comparison is
made with the values calculated from the experimentally determined k,-factors, by intro-
duction of selected literature data for the input parameters.

Introduction

In a separate paper (Part Illa),! details are given on the experimental determina-
tion of accurate ko-factors, totalling now — together with the data published earlier? 3
— results for 112 analytically interesting radionuclides. Iri the present paper (Part
IIIb) a user-oriented tabulation is given of data for all essential input parameters,
including, in addition to the ko -factors, halfives, Qq-and I—Er-values, and some other
nuclear constants in case of complex activation and/or decay® (for the explanation
of symbols, see Part Illa).!

In the same way as in the former papers of this series,> ™3, it was felt interesting
to make a comparison with ky-factors calculated systematically from nuclear data
quoted in some compilations frequently referred to. Indeed, this reveals the situtation
with respect to accuracy and traceability* when performing “absolute” NAA without
nuclear data control.

Contrary to previous tabulations? ™3 it is not tried now to select from literature
the nuclear data (8, v, 6,) which are giving the smal]est discrepancy' between the
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calculated and the measured kq-factors, since this might sometimes lead to a choice of
rather “exotic” values. Instead, the “activation method” for ¢,-determination is

applied in exactly the same way as previously reported in detail for *°Cr(n,y) **Cr,
$4Zn(n,y) ¢5Zn, *5*Sm(n, 7)'*5Sm, etc.57 This necessitated a careful selection from
literature of the input nuclear data (©,y), which are tabulated together with the

fully correlated og-results. Finally, this literature study threw light upon the state of
affairs with respect to the reliability and consistency of published nuclear data.

Contents of the tabulation

Columns 1 to 13 of Table 1 contain the following information (see Refs to Table 1):
1. line 1: symbol of the element; line 2: atomic mass M, for calculation of ko (column
- 12) and g, (this work; column 4, line 2); line 3: thermal cross-section (g,p5) and

resonance integral (I, ) for neutron absorption, taken from the Chart of the

Nuclides, GEC, 13th ed.; 1984;

2. target isotope;

3. isotopic abundance ©,%; line 1: as quoted by MUGHABGHAB et al., NNDC/BNL,
1981 (for Z=1-60)/1984 (Z=61—100), for kq-calculation (column 12); line 2:
from the most recent JUPAC/SAIC-evalutation (DE BIEVRE et al., 1985), with
uncertainty (%, full or dashed underlining if better or worse than 10%), as input
for ‘op-calculation in this work (column 4, line 2);

4. 2200 m-s™! (n,y) cross-section 0o, barn, with uncertainty (%); line 1: same as
column 3, line 1; line 2: obtained in this work, with Au as the ultimate standard,
from M (column 1, line 2), © (column 3, line 2), v (column 11, line 2), and — in
some cases of complex activation/decay! — from fractional decay factors F
(column 8) [uncertainty quotation and underlining of op’s is done only when arising
from “recommended” kq’s, involving then a weighted mean calculation (with
‘only uncorrelated uncertainties as weighing factors) of o,’s for each gamma
(column 13, line 2) and adopting the larger of the internal or external error;
in short, final uncertainties are-obtained from quadratic combination of random
(experimental) ones with uncertainties originating from the input data;
underlining is full or dashed if the uncertainty is better or worse than 10%; in
addition to Au, also Mn and Co are considered as cross-section standards];

5. (n,y) resonance integral Iy, bamn (E.4 = 0.55 eV), with uncertainty (%); line 1:
as quoted*by MUGHABGHAB et al., 1981/1984; line 2: as obtained in this work
from multiplication of 6o (column 4, line 2) by Qo (column 6, line 2) [tﬁe
uncertainty, if specified, is obtained from quadratic combination of the uncertainties
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on gg and Qp; underlining conforms to the worst situation for either Qg or §
0l;

f. QQ (= Io/oo); line 1: as calculated from I, and 09, quoted by MUGHABGHAB et al.,
1981 ,‘1984 [mthout uncertainty sasignment, since the correlation between the
uncertaintics on Iy and o (certainly existing) is nat known]; line 2: values
adopted in the present work (see DECORTES7), either based on our own
experimental determinations (with uncertainty, %) or on cntlcal evaluation of
htexature data, and considered to have a high accuracy (full underlining), reasonable
accuracy (dashed underlining) or unknown accuracy (no underlining; mostly for
low Qq's) [for a-and f-monitors, the I, [0o-values of MUGHABGHAB et. al. are
adopted in view of the above mentioned correlations the quoted uniertainties —

_ obtamed from quadxanc combination — should be considered as upper limits];

7. effective resonance energy E,, with uncertainty (%) [see JOVANOVIC'et al., 1987],
a nuclear constant needed for the Qo Qu(a) conversion (« bemg a measure
for the 1/E**% epithermal neutron flux dlStl‘lb].lthIl)

8. line 1: isotope formed; line 2: activation decay type' [whenever relevant, the
mather-daughter decay mode is indicated, with the quatation of fractional decay
factors F (selected from recent literature)];

9. halfife T, with uncertainty (%) [selected from recent literature}; data are quoted
for each formed isotope mentloned in column 8;

10. main gamma-energies Ey, keV, which are analytically interesting; the composition
of effective energies (E,q¢) is mentioned in the COMMENTS;

11. absolute gamma-intensities 7,%; line 1: as quoted by ERDTMANN et al., 1979, for
kq-calculation (column 12); line 2: selected from recent literature (wnh
uncertalnty, %), as input for og-calculation in this work (colum 4, line 1) [full
underlining denotes that ¥ could be combined with a recommended kg factor to
yield a reliable ¢4-value; dashed underlining indicates that the o, -value thus
obtained is of questionable accuracy, either because 7y exhibits an uncertainty larger
than 10% or is for other reasons, of doubtful quality (e.g. when leading to a 6o which
is inconsistent with results from other gamma ’s)];

12. kq factors (versus Au) calculated from M (column 1, line 2), ® (column 3, line 1),

" Gg (column 4, line 1), v (column 11, line 1) and — in some cases of complex
activation/decay' — from F-factors (column 8); :

13. line 1: measured ko-factor versus Au (for each gamma-line), either recommended
(undetlined; with uncertainty, %) or tentative! [in a few cases (e.g. for the 398.6
and 415.8 keV lines of 233Pa), a dashed underlining indicates that a kq-factor,
although in principle recommendable, might have an accuracy somewhat worse
than 2% (as it leads to slightly inconsistent og-values)]; line 2: oq-value,
calculated from M (column 1, line 2), ® (column 3, line 2), v (column 11, line
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2), ko (column 13, line 1), and in some cases of complex activation/decay’ from

fractional decay factors F (column 8) {with uncertainty, % (in case of a

recommended kg -factor), obtained from quadratic combination of the

uncertainties of ko and 7}

Finally, some short “COMMENTS” are added to the tabulatlons They contain
mainly the following information: _

— data for oy taken from other recent compilation works: the JAEA Handbook on
Nuclear Activation Data (1987), the NNDC COMPUTOPE Chart (1985), the Chart
of the Nuclides (1984) and the Karlsruher Nuklidkarte (1981);

— in case of relevance: other experimental results for o, whereby completeness is
pursued only in case of serious and puzzling discrepancies between our values
(column 4, line 2) and those of MUGHABGHARB et al., 1981/84 (column 4, line 1);

— extra nuclear data needed in the kqy-method in some cases of complex
activation/decay’. (e.g. for the 140.5 keV line of *°™Tc);

— mentjon is made of possible sources of error, e.g. gwgrstcorT * 1s Feg 1
(supposed to be = 1, except where indicated), (n,n’) primary interferences, burn-up,
natural variability of abundances, etc.;

— whenever felt interesting, short notes are given with respect to the accuracy of
nuclear data (©, T, v, etc.), and occasionally accurate redetermination is
recommended.

Conclusions

Measured k, -factors and related nuclear data (Q, E,, T, etc .‘) are now available
for the relevant gamma-lines of 112 isotopes of interest in (n, ) activation analysis.

A detailed literature study reveals that the quality of published absolute nuclear
data (0o, 7, ©) often leaves much to be desired, thus jeopardizing the quality of
“absolutely” standardized NAA.

The financial support of the Belgian “National Fund for Scientific Research™ and the
“Interuniversity Institute for Nuclear Sciences” is-gratefully acknowledged.

Thanks are due to L. MOENS and A. DE WISPELAERE (Gent) and to many colleagues from
other institutes, especially from nuclear data evaluation centers, who were generously com-
municating their files, even prior to publication.

In particular, the authors want to express their gratitude to prof. J. HOSTE for his continuous
interest in this work.
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