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Magnetic Field of Long Solenoid Driven by Square Wave
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Abstract Magneto— optic modulation based on square wave signal has excellent properties, while it has the
disadvantage of signal distortion. Theoretically, its mechanism is studied. Square wave signal is expanded into
different frequency sine signal form by Fourier series. Magnetic fields of long solenoid driven by various frequency
sinusoidal signals are calculated with Maxwell’s equations and Bessel’s equation. Various magnetic fields are added
together and magnetic field of long solenoid driven by square wave is calculated in theory.
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Fig.1 Electric solenoid
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Fig.2 Change of solenoid’s magnetic field driven by sinusoidal signal with frequency.

(a) Amplitude attenuation; (b) phase shift

4 TJ5 AR S IRLAE

7R LI 20 KR T I, BRI T B ARUE] 10" AR N Ry T I SRR T R D B AE S O LA SR A 3
@FT7R o 2 sl 07 BRI T RIREAT 1 NG T, 7R SRR DR A BUR IE SRS S P AE N g B
I e e R O R T R IR N IR RE S , I 3(b) FIR .

square wave signal superposed simulation of axial magetic inside long
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Fig.3 Compression between magnetic signal and drive signal. (a) Square wave signal superposed with Fourier series;

(b) simulation of axial magnetic field inside long solenoid driven by square wave signal
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