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MEASUREMENT OF PROMPT NEUTRON
ENERGY SPECTRA
IN FAST NEUTRON-INDUCED FISSION

T. Granier, B. Laurent, A. Roux
CEA-DAM-DIF, 91297 Arpajon cedex, France

Presently, data on the energy of the prompt neu-
trons emitted in fission are often discrepant [1].
However, good knowledge of the prompt fission
neutron energy spectra (PFNS) is of the utmost im-
portance for the applications. For instance, it was
shown recently that the shape of PFNS has a large
influence on the multiplication coefficient Koy of
integral experiments [2]. In this context, an experi-
mental program has been started in Bruyéres-le-
Chatel to measure PFNS in fast neutron-induced fis-
sion. Fission chambers containing hundreds of milli-
grams of actinides are irradiated with monoenergetic
neutrons produced at a 4 MV Van de Graaff accel-
erator. The prompt fission neutrons are detected
thanks to paraterphenyl detectors. The energy of the
prompt fission neutrons is measured using the time-
of-flight method. First experimental results will be
presented.
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According to [1] reactions ®Li(at, 7)'°B and
"Li(at, 7)"'B have resonance structure and are fol
lowed by emission of monochromatic y-quanta at
corresponding decays of the quasi stationary states of
101" what is very important for the nuclear y-diag-
nostics of ion component for hot plasma.

For the theoretical search of these reactions it is
necessary to examine the interaction potentials in
@°Li and o/Li channels at subbarrier energies.

Information on elastic or-scattering phases on
7Li isotopes is actual for preliminary estimation of
energy behavior peculiarities of YB(3%,0) +y —
— SLi(I", 0) + a(0%,0) and "'B(3/27, 1/2) +y—
— "Li(3/27,1/2) + a(0", 0) reactions with domi-
nating transitions: D—Ep+f, D—E— f+h,
D—E s s+d+g D—Lo>d+g+i

Experimental data on phase analysis in these
channels are absent. That is why we used optical po-
tential parameters from folding procedure [2, 3], and
phenomenological potentials parametrized accord-
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ingly to experimental data on angle distributions
with account of exchange effects [4].

For the processes considered the phases of o.-par-
ticles scattering on °Li and "Li nuclei have been cal-
culated in the energy range 0-20 MeV without ac-
counting of spin-orbital interaction splitting for the
potential with central part in the Wood-Saxon form
V.= Vo/(l + exp(r — Ro)a).

For °Li scattering the following parameters from
[2] were used: Ro=2,1fm, Vo=116,86 MeV,a=
= 0,815 fm. For this case f-phases undergo sharp
jump when it transits through m/2 value at E=
= 2,34-235 MeV, i.e. there is a pronounced reso-
mance at this energy in ®Li system. Scattering f-phases
resonate.

Thus El-amplitude can appear nontrivially just
at the expence of the fact that isoscalar El-transition
in the framework of the quantum rules leads to reso-
nating conditions in continuum. It is worth to note
that other phases have smooth energy dependence
and do not contribute to resonance structure forma-
tion by our estimation.

For o’Li channel the following parameters from
[3] were used: Ro=1,983 fm, ¥p=119,205 MeV,
a=0,878 fm. For this case also it follows that
fphases resonate at energy E =1,5-1,51 MeV in
o + "Li-channel.

A new development of ''B three-body model
inqot-representation we assume as a very promising
development for our future investigations of "Li(a,)
HB reaction at low energies [5].
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TIposeneH LMK M3MEPEHHH JENUTENbHBIX Xa-
pakTepucTiK “BAm C HCIONB30BAHHEM PEakTopa
HPT HUSLY MU®GU. Msoton *?Am napabatsisan-
s B nipouecce 00IydeH s MUIIEHEH ! Am B xanane
¢ IIOTHOCTHIO [IOTOKA HEHTpoHOB ~2-10'° 1/(em*c).
3arem, Ge3 BeIOENeHUs aMepHuuA-242 n3 o6myueH-
HBIX MUIUEHEeH, U3MEPSIICH BPEMCHHBIC 3aBUCHMOCTH
BBIX0/1a OCKO/IKOB BBIHYKACHHOIO JECNCHUA TIpH 00i1y-
YEHUM MHLUCHEH B KaHane peakTopa C IUIOTHOCTBIO
[0TOKA TEMIOBEIX HEHTPOHOB 5,610 1/(cM-c).

OCKOJIKM J€NeHHUsl PETHCTPUPOBATIUCH C TIOMO-
LIBIO JUINEKTPAYECKHX TPEKOBBIX JETEKTOPOB (CH-
JIMKATHBIX CTEKON). B HECKONBKHX cepuax obmyue-
HUS Kamephl CO CHOAMH MENALIMXCA M30TOIOB U
NeTeKTopaMu OBUIM  YNAKOBAaHBl B KaAMHEBBIC
YEXIIBL.

B Ka0i BPEMEHHOM 3aBUCHMOCTH BBIXO/@ OC-
KOJIKOB JIEJIeHHsl JIOJDKHA IPUCYTCTBOBATH OKCIO-
nenra ¢ Ty = 16,02 4., 10 MUHTEHCUBHOCTH BBIHYXK-
NIEHHbIX [ENCHUH ¢ JaHHBIM IIEPHOIOM TI0Jlypacnaja
OUEHWBANACH BENMUMHA CEUSHWs NENeHHA ~ fAm
TEMIOBBIMU 1 PE30HAHCHBIMU HEHTPOHAMH.

Konuuectso saaep MBAm B ka¥oIol u3 obmy-
YEHHBIX MHILEHEH ONpPEAEeIANOoCh MO0 HAKOIUIEHHMIO
*2Cm, pouepHero mpomykTa pacmaza ~“fAm. s
3TOH LENU MepUOLMYECKH PErHCTPUPOBANUCEH CIIEK-
TPBl OL-4aCTHULL U3 OGIYYEHHBIX MHILICHEH.

T110THOCT HOTOKA HEUTPOHOB B 000MX KaHanax
peaxropa UPT HMSY MU®H neproanyecku KOH-
TPONUPOBANach C NOMOUIbKO AKTMUBALMOHHOIO Je-
TEKTOpA U3 307I0TOH QONBIH.
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