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Design of the Characteristic Impedance and Trial Manufacturing
of the Solenoid Electrode Structure
for a Position-sensitive Fission Counter

Hideshi YAMAGISHI, Katsuo SUZUKI, Tsunemi KAKUTA and Hiroshi ITOH

Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received October 2, 1998)

Solenoid electrode structures (SEST) and their electric characteristics were studied to develop a
position-sensitive fission counter (PSFC) with a transmission delay line structure. The PSFC struc-
ture as a pulse transmission line consists of an anode with a solenoid structure, a cylindrical cathode
and two output connectors. The time intervals of signal pulses from both connectors of the PSFC
provide position information of detected neutrons. Design of the SEST and calculation of the charac-
teristic impedance were carried out for investigations of the electric characteristics. The inductance
and capacitance of the SEST were fixed to optimum values, respectively, so as to give a suitable
characteristic impedance and sufficient pulse propagation time. A mockup of the SEST of which
outer diameter and electrode length were 22 and 800mm, respectively, was manufactured to confirm
the performance. The designed values of the SEST were verified by comparing the measured results
with the calculation results. It was confirmed that the SEST fits to the PSFC.

Keywords: Position Sensitive, Fission Counter, Neutron Detector, Nuclear Instrument,

Neutron Measurement, Reactor Monitor
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EBEOP SFCORMETIE., EE/ NREREIEL-OICH/NREBRERX ¥ v 7 OREFRL L
BETHY. £, BVIBRESREZERTIICEHHEELRICDIEDZ 7S v MREESA
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Fig.5.3 Calculation results of the pulse shape appied
to the solenoid electrode and reflected pulse
shapes from the insulation ring#1, #2 and #3
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Fig.5.4 Calculation results of reflected pulses Fig5.5 Calculation and measured results of the
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’ the Cx values




JAERI-Research 98-063
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A o
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Fig.6.1 Solenoid electrode structure of the PSFC for the measurement
of inductance, capacitance, characteristics impedance and
pulse propagation time
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BEERS YT 2 CRIE U8B % Fig. 6.4 1Z5RT, 100Hz O{ERERE TOEFUEIL 1.51Q
<. HEEOEREHRED 1L.4QL 1TIF—K LT, EBEROREEIIEREEN 2kiz T 1.99Q&
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Fig.6.3 Measured inductance of the solenoid
electrode structure as a function of
frequency

63X ¥ U H LU ADRIE
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Fig.6.4 Measured resistance of the solenoid

electrode structure a function of
frequency
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Fig.6.6 Measured capacitances of the solenoid
electrode as a function of frequency
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BIEB#EP SF CHBBOMEIL. FRICKERY LV A NEEREEORE L PHEFOME
BRHEICLER L RGEBEERBOLNINC Lo THRES, ZOD, YU/ A NEEEEOR
L. SA RGBSR RETAEERNRT A —F THILI/EEA L E—F V ADRHEIT T2,
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BUERPROIERTLH D, ~ N RBIESKEIC LD PHEFERHOBENELE SND,
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Table 8.1 ICFRFELRERRELHE L TRT, YL/ 4 NERBOEBEIIZ, EEAK TIE
BiE BIEMITIZIEE > T2, 100kHz OFRETIE 4. TIQICEN LT, ZHIFREHRIC
FBbDEEZLND, A UFIE ROV TIE, FHEMEMSK 49uH THY . 100kHz TORIE
BE—F LT, Fx 30 % A (C) IXEHEE 686pF 1ot L. HIEME 744pF T, BIEEDOF A 7. 8%
RERMBEEL o1, BiEA L E—F
v ADRIEME 2511 FHEFEER 271Q Table 8.1 Comparison of designed values and measured
XV BRBEVETH 7=, FtEA
V—F U A0HEIZE, BEXFA

Items Designed Values| Measured Results
1.51Q at 100Hz

wiY L/ DC, FRVE (wo Resitance  11.4Q at DC 471Q at 100kHz
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