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Abgtract: Absolute fission cross-gection
measurements of U-235 at 4.45 and 18.8 MHeV and
of Pu-239 at 4.8, 8,65 and 18.8 MeV neutron
energies have been performed uzing the Time-
Correlated Associated Particle Method (TCAPM).
Accuracies of ~ 2% wera reached,

Absolute fission erxoss-section measuremsnts bave been performed
(Tab.1 and Tab,2) in accordance with recommendations of the TAEA
/1,2/, applying the Time-Correlated Associated Particle Hethod
(ZCAPM) /3,4/ at new neutron energy spot points. Neutroms were
preduced in the D(d,n)gae and T(d,n)4ﬁe xeactions at the 5 MV
tandem accelerator of the CINR Rossendoxrf {(GDR), using ~ 1 mg/cm2
thick target foils of deuterated polyethylene or 2-4 mg/cmg thick
selfsupporting Ti-T targetis, respectively.

To identify the associated charged particles (AP) in the presence
of a high background of scattered deuterons (rates 51055"1) and
alpha particles from (d,o)-reactions, a fast particle identifi-
cation system /5/ was developed based on a telescope comprising
two thin completely depleted Si(SB) detectors (Fig.1).
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To detexmine the amount of not separated bvackground within the
AP window, background specira were recorded from target folls
without D or T. An example of the spectra for the correction
procedure is shown in Fig.2; the shape of the 3He peak in the
region of the 4Ea background peak used for the 4Be gspectrum nor-
malization was obtained from AP spectra measured in coincidence
With assoclated neutrons which were detected by a large scintil-
latox. ‘
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Thin ﬁ.ssion foils (6 plates <300 /ug/cm Pu-239; 5 plates
<500 /ug/cm U-235) were placed inside a parallel plate loniza-

tion chamber (FC) filled with methare. The chamber was adjusted

to the maximum of the measured associated neutron cone profile,

which was completely intercepted by the active area of all fis-

sion foils. The short current pulses (30-40 ns) were analysed by
means of a nanosecond stretcher /5/. This method allowed a high

fission fragment detection efficiency (> 96%) also at high alpha
activities of the fissile material (~ 9 MBq for 4 mg Pu-239).



The fission foils of high purity (> 99.99%) were calibrated by

means of low-geometry alpha counting.
Fissions were counted in coincidence with the registered AP; the
FWHM of the coincidence peak was 2-6 ns. A CAMAC system registe-
red pulse-height spectra of the fission chamber and the AP
chanhel as well as the time distridbution of AP-FC coinciden-

ces to perform the corrections needed. The FC spectrum (rig.3)
was labelled with the FC timing signal to determine the timing
threshold (CFT), and with the AP-FC coincidence signal to obtain

the plateau extrapolation,
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Fig.3: Fissicn chamber spectrum of a Pu-239 measurement
at 3.65 MeV (measuring time: 82 hours)



Mesn neutron enexrgy (MeV) 4.45%0.20 18,82 0.20

FWHM of enexgy disty. (MeV) 0.23 0,60
Erroy Erroew
Corre oomtr, COFFe Gontr.

(£) (%) (8) (%)

Counting of coincidenoves

-~ Statistics of effect - 1.26 - 1,01

-~ Random coincidences 1.40 0.17 2.82 0.2%
Fission chamber efficlency

- Correlated dackground - - 1.72 0.04

- Extrapolation to gero 1.18  0.26  1.6T 0.16

~ Fragment absorption 2,00 0.85 1.7 0.78
AP counting .

- Background : 2.32  0.67 5,62 1,35
Neutron cone

- Neutron scattering. 0.25 0.40 0.44 0,40

- Effectiv~ fission foil ) °

thickness due to the 0.05 0.05 0.12 0.08

cone aper: we

Fissile layers

- Areal density - 0.93 - 0,93

- Inhomogenity - 0.T2 - 0.72
Result G, (10"%4cn?) 1.057+0.022  1.999% 0.045
Standard deviation (%) 2.10 2.25

Tab.1: Results, corrections and error contributions of the
presented TCAPM fission cross-section measurem>nts on 235-U



Mesn neuiron enexgy (HeV) 4.8£C.20 8.65%0.20 18.8%0.20
FUHEM of energy distr., {(MsV} 0.25 0.45 .50
Exroxy Exrrox Errox
CorTs ontr. COTT sontr, COTTs Gonty,
(#} (%) (%) (%) {4) (%)
Countling of soincldencses
- Statistics of effect - 1.27 - 1.08 - 2,52
- Random coinoidences 0,64 0,11 1.86 0.17 4.55 0.63
Fission chambexr efficiency '
- Correlated background - - - - 0.34 0.13
- Extrapolation to zexre 1.50 0.31 1.04 0.24 2.57 0.85
- Fragment abgorption 1.21 0.46 1.20 0.43 1.30 0,39
AP counting
- B&ekg!'mmd 2030 0036 1652 0.32 5;92 1'74
Keutron cone
- Neutron scattering 0.25 0.40 0.36 0.40 0.34 0.40
- Effective fission foil .
thickness due to the 0.08 0,05 0.07 0.0%5 0.12 0.08
cone aperture
Fissile layexs
- Areal density - 1.00 - 1.00 - 1.00
- Inhomogenity - 0.88 - 0.85 - 0.88
Result &, (1072%en?) 1.740£0.035 2.350%0.044 2.48740.088
Standard deviation (%) 2.00 1,85 3.55

Tab.2: Results, corrections and error contributions of the pre-
sented TCAPM fission cross-section measurements on 239-Pu




Further effoxts will be made %o caryy out movre precise arsal den-
gity meapgurements of fission foils.
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