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NEUTRON MULTIPLICITIES FOR THE TRANSPLUTONIUM NUCLIDES
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1. Introduction

This paper continues, with respect to_the
transplutonium nuclides, earlier efforts!s
to collate and evaluate data from the
scientific literature on the prompt neutron
wuttiplicity distributica from fission and its
firal moment <w>=lvPy,

The isotopes considered here for wl ‘ch
vy and or <v> data (or both) were found in
the literature are of americium (Am), curium
(Cm), berkeliwm (Bk), californium (C%),
einsteinivm (Es), fermium (Fm), and nobelium
(No).

The motivation bek*~! he work continues
to be providing the saf: guards field with the
information increasingly required as
calculation and assay methods are refined,
particularly with regard to neuatron
correlation counting. Some of the
transplutonium nuclides are obviously of
greater immediate importance than the others.
However, even parameters of the more exotic
nuclides are of value since they contribute to
an understanding of the systematics involved.
This enables development of semi-empirical
relations which in turn can be used to improve
measured value or predict parameters when
experimental results are not available. »5
The methodology for evaluating <v> and Py
data is the same as in our earlier papers.

2. Nuclides Considered

'l.'he regult for <v> are gresented in Table
24 Z’ZMl-o Cm

%. v data for

4F "50 ,252,254 0 257py and 253y,
have been evaluated and are presented in
Tables II, III, 1V, and Vv (Cm), ?bles Vi
(C£), and Table VII (*°ZNo and 2°'Fm).

Data on Q,, the probability that n
neutrons are actually detected (in contrast to
v beinE emitced 2 { v ) were available for
254,256 ,257pn The P, are related to
the Qu by

v ™ JQglnt/vi(a-v)!}e i (e-1)0" -,

3
where € iz the detector efficiency. The value
of € cited by the experimenter has an
uncertainty associated with in due to
experimental inaccuracies and/or the
experimenter having based the efficiency
calibration on a value for <v> of a nuclide
(Zsch. zwl’u. etc.) which was not the best
available. Thus there 1is justification for
varying € about the quoted value. Application
of the above formula in a_straightforward way
to Qp sets for 254,256 257y even

sllowing for variations in ¢ however did not
yield physically meaningful results: some of
the Pv would be negative, greater than unity,
et cet. The reason for thig is still being
investigated, but 1s believed probably due to
the relatively poor statistical accuracy of

the available (Q,) data for the Fam
isotopes. The computer program for carrying
out the above operation successfully treated
cagses from the literature where the
experimenter had cited both the G, and P,
sets, so the computer program itself has been
ruled out as a factor.

Thus the only Fm nuclide for which P,

data could be evaluated was that for Fm,
for which there was one_set available.
The literature on cf is extensive and

since our most receant evaluation leaves that
in reference 3 unchanged save for correction
of a minor error referred to there, only the
cousensgus set of P, 18 cited here.
The detailed list of literature citations
can ba obtained from the authors.
L)
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Table 1
facommeuded <v> Yaluas for Am, Cm, Bk, Cf, Es, Pm, and No Nuclides

Kuclide Valua(Uscert.) Huclide Value(Uacart.)

Wiy, 3,22 (0.04) 250ce © 3.51 (0.04)
2625y 3.26 (0.03) Blee 4 (0.5
22y 2.56 (0.02) 252¢ce 3,757 (0.010)
W, 3.43 (0.14) 23%ce  3.85 (0.06)
by 2.72 (0.02) 23py 4z

2450, 3.75 (0.10) 2Bhegy 4.2

2660 2.93 (0.03) Whee 4l (10
iy 3.80 (0.15) 26r 4 (1))
2480, 3.13 (0.03) Bépn 40 (0.3
230cq 3.30 (0.08) 25 4.0 (0.5)
249g; 3.40 (0.05) 236pm  3.63 (0.06)
246¢g 3.1 (0.1 B7rw 3,87 (0.05)
249, 4.1 (0.3)-Neutron fission 232Ng  4.20 (0.30)
2439¢g 3.4 (0.4)-Spoatsneous fissicn
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‘fni5 report was prepared as an account of work sponsored by an agency of the Uaited States
Goverament. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility 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. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and cpinions of authors eapressed herein do not necescarily state or reflect those of the

United States Government or any agency thereof.




