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Abatract:

section ratios for

Time-of-flight measuremsnts
, BBy By, and pu, were performed using the WNR

U.S.A.

of neutron induced fission cross

high intensity spallation neutron source located at Los Alamos Nacional

Laboratery.

A multiple-plate gas lonigation chasber located at a 20-m flight

path vas used to simultaneously ssssurs ths fission race for all samples over

the energy rangs from 1 to 400 MeV.

Because the msasurements were mads vith nearly identical neurtron fluxaes,
we were ahle to cancel many systemstic uncertainties present in previous
measuraments. This allows us to resolve discrepancies among different daca

In addition, these are tha first neutron-induced fission cross section

valuss for mest of the muclei at snergles above 30 MeV.

lotraduccion

The need for sceurats fast-neutrom-induced
fission cross section data for long-lived
actinides has long been recegnized. Although
Beasure@ents on Aeny nuclei date back mere than
30 years'' significent incensistancies exist and
are nov being uncovered. As an le, & recent
seasuremsnc’ of the ratie ™pu(a,f)/P%(n,.r)
shows an 03 difference from the ENDY/B-V
evaluation at 14.7 NaV. The origin of
di..epancies in neutren-induced flssion oross
section measurecents {s at least partly dus te
the fact that suitcidle neutrem sources have net
oxisted, especisally in the MeV snergy rangs.

Mary msaguremsnts mede vith menoenergstic or
quiusi-monocenergetic seurces have had systemacio
errors as & function of energy because different
source reactions had te be used to cever s broad
enargy range. The development of 'vhite’ neutrom
sources drivun by eleutrem saceleraters and thelr
subsequant cpuur..‘.u te fiselon croes sectien
Bsasutremsnts’ represented s significent edvence;
but, cthese sources have adequate intensity for
fission massuresents enly belew sbeut 30 MeV. In
addition, most measursmsnts huve been made with
enly a fow different isotepes simultansously,
therefore inureasing the pessibility of croes-
normslizatien error.

The results teperted in this paper are
preliminacy vaiuss eof aress sectien ratios
obtained using the Wespens Neutren Research (V)
high-intensity spallactien neucren souroc at Los
Alemss. Thess data will be supplesmenced by nev
rasults for the ¥%(n,f) crees section frea 3 to
3O Mev, nfor:“ in anecher contributien to this
conference’' and by sdditienal measuremsnts’ of
Rapaperc ot al. 'p te 7350 MoV,

Expacinantal Presadurs

Los Alames Natiemal Laberatery has recently
commissioned a high-intensity vhite rwctren
source® vhich v.1l be used for basio and applied
resesarch. The faolility uses 800 MeV pulsed
proton beam from the Lue Alames Meson Physiocs
Facility (LANPF) incident on & 7.3 om long, ) cm
dlamster tungsten target. Thia souras differs
llp\tﬂuu\:l; fros that used in earlier
weasurements’ becsuse the neutron flux can be
used at forvard angles, providing as much as a
three-fold increass in the neutron energy range.

The results presented here were obtained using a
20 = flight path which viewed the nsutron source
at a production angle of 60°. The proton beas
consisted of 230 ps wide pulses separated by = &
ps vith 3 x 10° protons in wach pulse. The
macroscepic duty facter of LAMPT gave a rate of
about 8000 of proton pulses/second. The neutron
baam vas transperted in an evacuated flight tube
and passed threugh a 2.3 -ca thick pelysthyline
filter to reduce frame overlap; a permansnt
magnet to sveep out charged particles: and a
system of three collimators aJ shown Lin Ref. 4,
glving a besa diamater of 12.7 ca at the fission
sample locstien. The technique used in both the
nautren flux end the fission oross section ratio
seasurements is contained {n Ref. 4, and vill not
be further deseribed here. After pasaing through
the fission chamber, the neutron beam passed
through air to sn snmular proton recoll telescope
(AFT) whioch was used te provide a measurement of
the neutron flux shape up to 30 MeV using che
H(n,p) reaction, and cthen to a shielded beam dump
J-m dewnstream. A seasuresent of the neutron
fluence obtainsd using the ¥%U(n,f) yleld rate
and cthe fissien eross section data of Ref. 9 s
shown in Fig. 1, wvhere the solid line is from an
intra-nuclear cascade calculation. Above about
20 MeV, the caloulated valuss substantially
under-predict the data. These meusurements agrees
vich the trend of the flusnce dats up to 30 MeV
obtained using the APT and desaribed in our
companien paper. The fission chamber held
multiple foils of oxide material 10.2-om {(n
dismster veounm svaperated onto 127.um thiok
stainless steel backings. The filgsion foil
deposits wers typioally 200 ug/ce® thiock as
detornined by weighing samples produced during
the vacwmum evaperation process. Ve plan to
verify uniformicy at a later time by alpha
counting. In addicion to the fission folls, a
1Mct deposit and a blank steel foil were included
in the chamber. Tha f vas used to galn matoch
pulse height epectra and for dlagnostic purposss,
and the blank foi{l was used to measurs tha
baskground centribution from neutron-induced
rescciens. That background vas negligible below
JO MoV and only about threes percent at 400 MeV.
For thess results it was ignored. Flight paths
from the neutron production target to the flssion
foil location wers obtained using !’C neutron
transmission resonances.



Rasulrs and Conclusions

Preliminary values of our fission cross
ssction ratios in I8 enmergy bins are shown iIn
Hg. 1 for Bim, Yy, , and relacive to
These data wers obtained by cowmpucing a
single normalisation tutor for each sumple using
the resulcs of Neadews® over the 1 to 10 MeV
enargy rangs. Thay are orly a small part of the
total data svailable for tinal analysis. The
solld lines show the INDF/B-V ratios, which have
significant dlf!orone.l from our nev values In
the cases of *Vpp and ¥Pu. These data
represent the only fission results above about 30
HeV for most of the nuclei, and are the most
comprehensive sver obtained over the entire
errgy rangs under such nearly identical
experimental condicions. Comparisen of these
data vith similar results taksn over a year
sarlier shov agreemsnt within the staciscicsl
uncerraincies of about 20, Over the energy rangs
from 1 to 20 MeV, Fig. ) shows fisslon cross
sections obtained by sultiplying our ratio dats
by the DNDF/B-V evaluation for tha % fisaion
cross sectien. In general, Th and '™y show
m: agresmsnt with DIDF/B-V wvhersas *'Np and
have significant discrepsncies. Our resulcs
are nnt in agressent with the simple argument
that H.uln oress sections are wtrtell at
'L.:: onet Altheugh the ratios of ¥'mp and
are nsarly unicty as weuld be
sxpected frem sush a picture, *Th and
raties appreach 0.9 and 0.9 respectively. More
sophisticated theevetical anslyses nov in
pregress at Leos Alames indicats that our higher
energy data is difficult to reproduce vwith
parameters nermally used in traditienal models.
During the summer of 1988, furcher
ssasuremsnts and data analysis are planned which
should significantly reduce the atatistical
uncertainties from those presented hevre. New
ﬂ.ulon foils are now beling fabricated for
M2.034.00y  and msasurements using those samples
aryv planned for later this year.

rig. 1. Comparison of che presenc
messuressnts of neutron fluence shape
with Intra-Muclesr Cascade Model
prediotions.

RATIO

Preliminary results of fisslon cross
section ratios frem 1 to 400 MeV.

The solid lins extending to 2V MeV f{e
from TADF/B-V

Fig. 2
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Preliminary fission cross section
results from the present measursasnt
from 1 to 20 MeV. The solid line e
fros ENDF/B-V,
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