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Table 2 ., Summary of the SG26 Highest Priority Target Accuracies for Fast Reactors
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Capture v/s Fission

For the fissile nucleus 23°Pu fission
tagging is essential to separate the
gamma-ray response due to fission
from that due to the capture
process.

However, the importance of improving
the 23%Pu(n,y) cross section uncertainty
even below 4% cannot be

overstated.

A very high accuracy for this cross
section will alleviate

some of the other very tight
requirements for advanced reactors, in
particular also for the 238U inelastic
Cross section.

Motivation — PPView ﬁmj
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* Fluctuations of e.g. prompt neutron number v, and
v-multiplicity have been observed.

* Fluctuations on v, have a significant impact on some
applications, especially, on the reactivity coefficients
of advanced water reactors.

* v,is the nuclear constant needed for application
which is requested with the most stringent accuracy

(0.25-0.5% in general).

@ « For2®pPuy the major difficulty in evaluating the Vo
Is the presence in the low energy range of fluctuations,
associated with the resonances with a significant

iImpact on the reactor kg (Fort et al. NSE 99 (1988)).
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Q In the case of 25U, where fission proceed through a larger number
of transition states, well pronounced fluctuations of fragments’
energy and mass distributions in the resonance neufron energy
region have been observed.

The 2% u(n,f) reaction at resonance neutron energies is only
] possible via well separated transition states (AE™ ~ 1.25 MeV) with
J==0* and J==1*. Are thereany FF (TKE,A)-fluctuations?

- Contradicting results in previous 2% Pu(n,f) measurements -2

Possible dependence of fission characteristics on the existence of
(n,yf)-reaction for resonances with J==1*3);

Is the Interpretation of Mass Yield fluctuations in the frame of the
Multi-modal Fission Modelof Brosaetal. good enough® ?

1). C. Wagemans ef ai_, Proc_. Symp on Physics and Chemistry of Fission 1979, v_IL IAEA (1980),p- 143.
2). RL Walshetal, ibid_, p.129.
3). J_ Frehaut, and D_ Shackleton, Proc. Symp_ on Phys. and Chem.. of Fission 1973, v_II, IAEA (1974),p- 201

4). U. Brosa ef al_, Phys_Rep_197 (1990) 167
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Fig. 3. Comparison of the experimental results for the resonances in common. (a) E). variations '*). The fission width I} from ref. 2°) is written for
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. 1. The average neutron multiplicity ¥ and the
average total prompt y-ray energy following fission for
the resonances of 2Py in the neutron energy range of
10 to 100 eV. Open circles are J =0 resonances.
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The average fission y-rays multiplicity as a function
of the neutron multiplicity (r = —-0.77)
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DALI2 is a high efficiency and high
energy-resolution gamma-ray
detector array designed for in-beam
gamma-ray spectroscopy
experiments using fast RI-beams.
DALI2 consists of 160 NaI(Tl)
scintillators covering polar angle
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For neutron capture gamma-rays, a
BaF,scintillation detector array of up to

60 crystals is being built, as shown in the
figure. The sample position is in the center
of the ring formed by the scintillators, which
together cover 80% of the total solid angle.

The crystals are 19cm long and have a
hexagonal cross section with an inner
diameter of 53mm. They are read out by
fast Hamamatsu R2059 PM tubes, which
are UV sensitive to be able to measure both
the slow and the fast component of the
BaF,scintillation light. Thereby pulse shape
discrimination (PSD) can be utilized to
separate photon signals from intrinsic alpha-
particle background. The time resolution
attained with a 6°Co gamma-source is
typically 650ps (FWHM). The readout will
be performed with dedicated ADC/TAC
modules that allow simultaneous
measurement of timing and energy
signals including PSD in VME-bus
standard. The system will be controlled by a
RIO3 real-time Unix computer.
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16-channel 14-bit 100 MHz Flash ADC

with a signal processing core,
in couple with a CCB-PCle carrier
board, utilizes one PCI slot of the PC.

www.-flc.desy.de/pet/projects/tofpet/index.php
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