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Abstracts Absolute fission cross-section 

measurements of Ü-235 at 4.45 and 18.8 MeV and 

of Pu-239 at 4.8, 8.65 and 18.8 MeV neutron 

energies have been performed using the Time-

Correlated Associated Particle Method (TCAPU). 

Accuracies of л» 2$ were reached. 

Absolute fission cross-section measurements have been performed 

(ïab.1 and Sab.2) in accordance with recommendations of the IAEA 

/1,2/, applying the Time-Correlated Associated Particle Method 

(ÏCÂPM) /3,4/ at new neutron energy spot points. Neutrons were 

produced in the D(d,n)'ae and T(d,n) 4He reactions at the 5 MV 

tandem accelerator of the CINR Hossendorf (GOR), using ы 1 mg/cm 

thick target foils of deutexated polyethylene or 2-4 mg/cm 2 thick 

selfsupporting Ti-T targets, respectively. 

To identify the associated charged particles (AP) in the presence 

of a high background of scattered deuterons (rates and 

alpha particles from (d^Ö-reactions, a fast particle identifi-

cation system /5/ was developed baeed on a telescope comprising 

two thin completely depleted Si(SB) detectors (Fig.1). 

Fig.1: Simplified block 
diagram of the AP 
identification system 
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To determine the amount of not separated background within the 

AP windowp background spectra were recorded from target foils 

without с or T . An example of the spectra for the correction 

procedure is shown in Fig»2j the shape of the He peak in the 

region of the background peak used for the spectrum nor-

malization was obtained from AP spectra measured in coincidence 
w i t h associated neutrons which were detected by a large scintil-

lator. 

Fig.2i 
Typical АР spectrum 
and normalized spectra 
used for background 
correction of the 
239-Pu measurement 
at 8.65 MeV 

£ 

10Í 

AP - WIWSOW .« 
( » 

* S M S . 
S 

¿ и 
.* b a c k g r o u n d 

• ÜCK̂ -FOM 

АР PARTICLE 
. SPECTRUM 
(ICDibt-RML) 

f, f \ 
.4 » v «6 « 

•4 » 
S H A P E » • 

V • *« 4 

no «о «о «0 «0 

Thin fission foils (6 plates <300/ug/cm 2 Pu-239; 5 plates 

<500^ig/cm 2 U-235) were placed inside a parallel plate ioniza-

tion chamber (FC) filled with methane. 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). 
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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 

channel as well as the time distribution of АР-FC coinciden-

ces to perform the corrections needed. The FC spectrum (Fig.5) 

was labelled with the FC timing signal to determine the timing 

threshold (CFT), and' with the АР-FC coincidence signal to obtain 

the plateau extrapolation. 

Flg.3: Fission chamber spectrum of a Pu-239 measurement 
at 3.65 MeV (measuring time: 82 hours) 
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Mean neutron energy (MeV) 

ПШМ of energy distr. (MeV) 

4.45± 0.2Q 

0.23 

18.8 i 0.20 

0.60 

Corr. 

w 

Erro? 
oontr. 

( * ) 
Core. 

w 

Sires' 
oontr. 

C « 

Counting of ooinoideaoes 

- Statistics of effect 

- Random coincidences 1.40 

1.26 

0.17 2.82 

1.01 

0.21 

Fission chamber efficiency 

- Correlated background 

- Extrapolation to zero 

- Fragment absorption 

1.18 

2.00 

0.26 

0.85 

1.72 

1.67 

1.73 

0.04 

0.16 

0.78 

AP counting 

- Background 2.32 0.67 5.62 1.35 

Neutron cone 

- Neutron scattering 

- Effective fission foil 
thickness due to the 
cone aperv ire 

0.25 

0.05 

0.40 

Ö.05 

0.44 

0.12 

0.40 
« 

0.08 

Fissile layers 

- Areal density 

- Inhomogenity : 0.93 

0.72 

0.93 

0.72 

Result <51 (10~ 2 4cm 2) 1.057± 0.022 1.999± 0.045 

Standard deviation (#) 2. 10 2.25 

Tab.l: Results, corrections and error contributions of the 

presented TCAPM fission cross-section measurements on 235-U 
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Mean neutron energy (KeV) 4.8 £ 0.-20 8.65- 0.20 18.8 i 0 .20 

FWHM of energy distr. (MsV) 0, 25 0.45 0.60 

CO XT г 

m 

Error 
contr. 
( « 

Corr. 
(*> 

Error 
oontr. 
( « 

Corr, 

m 

Error 
ooutr. 
<#) 

Counting of coincidences 

» Statistics of effect - 1,27 - 1.08 - 2.52 

~ Random coïncidences 0.64 0.11 1.86 0.17 4.55 0.63 

Fission chamber efficiency 

» Correlated background - » - - 0.34 0.13 

- Extrapolation to zero 1.50 0.31 1.04 0.24 2.57 0.85 

- Fragment absorption 1.21 0.46 1.20 0.43 1.30 0.39 

AP counting 

- BaoSEground 2.30 0.36 1.62 0.32 5.92 1.74 

Beutron cone 

- Neutron scattering 0.25 0.40 0.36 0.40 0.34 0.40 

- Effective fission foil 
thickness due to the 
cone aperture 

0.08 0.05 0.07 0.05 0.12 0.08 

Fissile layers 

- Areal density - 1.00 - 1.00 - 1.00 

- Inhomogenity - 0.88 - 0.85 - 0.88 

Result Q f ( 1 0 " 2 4 o m 2 ) 1.740*0.035 2.350-0.044 2.487*0.088 

Standard deviation ($) 2.00 1.85 3 .55 

Tab.2: Results, corrections and error contributions of the pre-

sented TCAFM fission cross-section measurements on 239-Pu 
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Farther efforts will toe made to carry out mora presise ar®al den-

sity measïsresaefits of fission foils. 
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