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Abstract

Recently, peroviskite manganite Lag;Sro;MnQO; (LSMO) has spurred lots of research
excitement due to the exhibition of low-field giant magnetoimpedance (GMI) effect. Since the
GMI effect for mangnites originates mainly from the magnetic-field-induced change of complex
permeability, we have fabricated LSMO toroidal inductors with different sintering time to
investigate the field-induced behavior of complex permeability. All the measured spectra show
relaxation character due to domain wall displacement. As the sintering time increases, the
permeability increases; however, the resonance frequency f, and quality factor (Q factor)
decreases. Under applied magnetic field B, the permeability decreases. A giant field-induced
change ratio of the real part for complex permeability Au'/u’ of —84%, —86% and —85% at 50 kHz,
40 kHz and 30 kHz are obtained under a very small field B;. = 450 G for the 8 hr, 16 hr and 24 hr
sintering samples. Besides, a huge field-induced change ratio of the imaginary part for complex
permeability Au'"/u'" of —94%, —94% and -93% at 260 kHz, 260 kHz and 160 kHz are found
under B,. = 450 G for the 8 hr, 16 hr and 24 hr sintering samples. The value of f,. increases with
B,. and a linearly dependence between f,. and B, is observed above 50 G. Our measured results
are useful in understanding the GMI behavior of LSMO manganites and fabrication of LSMO

magnetometers.

Index Terms — Lag;Sro3MnQOs3;, complex permeability, sintering time, resonance frequency,

domain wall displacement
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圖三 於 1300C 燒結(a)8 小時，(b)16 小時與(c)24 小時的LSMO 塊材，其複數磁導率的實部與虛部在
外加直流磁場下的行為
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