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Development of a Dual Resonant-Search Coll for Plasma Wave Measurement
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For magnetic field measurement by ground-based and satellite experiments, we will use search coil magnetometers which a
based on faraday’s law. A typical search coil having one resonance consists of a single set of solenoidal coil and magnetic cor
Since the frequency response of the search coil is mainly determined by its resonant frequency, it is difficult to achieve a wide
bandwidth measurement by using conventional search coils.

On the other hand, the DBSC (Dual Band-Search Coil) was developed as a wideband search coil by generating two resonanc:
The DBSC consists of two solenoidal coils for the LF and HF bands with a shared magnetic core. Since each solenoidal coil i
independent, the DBSC creates two resonances with the two preamplifiers for each band.

In this study, we have developed a new type of sideband search coil (DRSC: Dual Resonant-Search Coil) which has tw
resonances with a single set of sensor and preamplifier. The idea of the DRSC is similar to the DBSC. Two solenoidal coils fol
the LF and HF bands are wound on the same magnetic core. Two solenoidal coils are coupled by a capacitor Cx. The DRS
has two resonances by utilizing the capacitive coupling and negative mutual inductance between the LF and HF coils. In th
low frequency band, the DRSC can operate as the LF coil because the impedance of Cx is very large. In the high frequenc
band, the resonance due to the HF coil occurs because the impedance of Cx becomes very small. Therefore DRSC can cre
two resonances with a single set of sensor and preamplifier. The noise equivalent magnetic induction of the prototype of DRS(
achieves 40 fT/HZ? at 3 kHz and 14 fT/HZ'? at 140 KHz.

In this presentation, we will explain the principle of the DRSC in detail. We will also report the comparison between theoretical
and the measured results of the prototype DRSC.
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