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FIGURE 4.4-1 HEAT TRANSPORT SYSTEM — TYPICAL FEEDER CONFIGURATION
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methods and is adaptable to other SPND types and

sizes. In the analog method, the components of the -

clectronic circuits are specified, and actual values and
results obtained under realistic reactor conditions are
shown. Unlike other-approaches, the background com-
pensation is dynamic and automatic.® The problem
with small currents, a result of small emitters, is han-
died in a manner that minimizes external noisc interfer-
ence. In the digital method, all constants are determined
from basic physical parameters independent of the de-
tector type, size, or environment.

. THEQRY OF THE RSPND
‘ DYNAMIC RESPONSE

The RSPND used in this work and shown in Fig. 1
is made up of three primary parts: the emitter, the in-
sulator, and the coticctor. Neutrons that pass through
the collector and the insulator can be absorbed by the
rhodium cmitter and lead 1o activation products that
will decay through the emission of beta particles as
shown in Fig. 2. Those electrons having sufficient en-
ergy to permanently escape from the emitter give rise
to a current that can be measured. Since the current is

NUCLEAR SCIENCE AND ENGINEERING

104gp, 0.1_8%

¥
a ——
7% 93% JeC
0.5% )-5%
5% g v
‘oJRh
0.7) 98%

14pg

Fig. 2. Decay scheme of rhodium relevant to SPND.

produced from neutrons being absorbed in the rho-
dium, the magnitude of the current is proportional to
the magnitude of the neutron flux at steady state. -
The cucrent from an RSPND can be written in terms
of the processes that lead to production of energetic
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