SESRESTRGE £ 118 H7 R 20005 108 3 2000-11-7-10

AA 49 ¢ FRE AT
AEE AR 5 GF AA BARAS A 47

Optimum Design of a Uniform Magnetic Field Exposure
System for a Small-Sized Animal Study
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Abstract

A magpnetic field exposure system that generates 60 Hz magnetic fields from 1 mG to 5 G was designed and
constructed for small-sized animal study. In order to investigate as many animals as possible at one series of test,
uniform magnetic fields are required at wide living area of the animals. In this article, a cubic shaped field
exposure system with three animal living floors was designed, which offers about 50 seating capacity. For
calculation of magnetic fields inside the cage, a three-dimensional calculation program was developed. Using this,
optimum electric current ratio of inner coil to outer coil and position of each coil were determined. Meanwhile,
inductance of the exposure system was calculated for the design of power supply. The field measurement results
of the manufactured exposure system showed that the difference between maximum and minimum magnetic field
at the testing floors was less than 3%, which strongly demonstrated the field exposure system was good for small
sized animal study.
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Fig. 1. Magnetic field due to an infinitesimal elec-
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Fig. 2. Transformation from rectangular to cylin-
drical coordinates.
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Fig. 3. Magnetic field due to a finite line con-
ductor i47.
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Fig. 4. Schematic drawing of the field exposure
system(filled region is the testing space).
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Table 1. Summary of the optimum conditions (position of outer coil H=0.9 m, current of outer coil Joyer= 1

A).
4 273 F
S~
B ¢
A L Touter) 0.4273 04515 0.1801
yE 7d 8K (h) 02331 m 0.2413 m 0.0513 m
A zA
%k 3 7 10.1 mG 89.9° 31.3°
EZWA 0.0266 mG 0.122° 313°
8 7 10.1 mG 89.9° 31.3°
AA 27 AH 24 71F #*
¥2HA 0.0266 mG 0.143° 36.1°
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or bottom floor under the optimum condition (dotted line is boundary of the testing floor).
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Table 2. Calculated self- and mutual inductance of the field exposure system.

S| Z7) AYEA(mH) z 4 5 AYE2(mH)
92 FA(4h 18.233 AR ZICD - vHA 1.936
U 79 3.748 W 24 - vA 1.934
PERETEN 3.748 Wi ZAEh - UH A 1934

2 FU>8) 18.233 8 FAEH - YA 1.936

A A2H 43.962 7.840
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Fig. 9. A schematic illustration of the field exp-
osure system.
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Table 3. Measured resistance and self-inductance of
the field exposure system.

S R(Q) L(mH)
o7 ZA 148 18.01
e 2 0.63 3.55
Wi ZY(3h 0.64 3.56
9% FA(3H 151 18.30

B4 £% ZY A FH 2 2942252 2Y)
Table 4. Summary of the measured results(hori-
zontal 22:52 coil).
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Fig. 10. Comparison of the measured field with the

calculated.
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