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ABSTRACT
Introduction
A major problem in operating a full-scale subcritical accelerator-driven system (ADS) is to
ensure sufficient margin to criticality. Therefore, reliable techniques for subcriticality monitoring
are required. In order to develop such techniques, a full understanding of existing reactivity
determination methods is essential. In this work, reactivity determination methods, such as pulsed
neutron source methods and noise methods, are studied experimentally in the subcritical facility
YALINA-Booster.

YALINA-Booster
The subcritical assembly YALINA-Booster recently constructed at the Joint Institute for Power
and Nuclear Research - Sosny, consists of a subcritical core driven by an external neutron source.
The neutron source is a powerful neutron generator consisting of a deuteron accelerator and a
target of deuterium or tritium embedded in titanium. Through (d, d) - or (d, t)-reactions neutrons
are created with energy around 2.5 MeV and 14.1 MeV respectively. Neutrons are born in the
centre of the core and multiply through a lead matrix fuelled with highly enriched uranium (90%
and 36%). This zone is referred to as the booster zone and is surrounded by a thermal zone,
moderated by polyethylene. In order to reach sufficient high effective multiplication factor, the
thermal zone is fuelled by approximately one thousand rods of 10% enriched uranium dioxide in
cylindrical geometry. To prevent thermal neutrons from diffusing into the fast booster zone, an
interface, consisting of boron carbide and natural uranium rods, is located between the zones.
YALINA-Booster has a radial graphite reflector of thickness 24 cm (Figure 1).

Experiments
Experiments using the neutron source in pulsed mode will be presented, relying on methods such
as the area method and the method of prompt neutron decay rate determination. Moreover, results
from noise analysis using for instance the Feynman-a method will be presented.
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