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Miniaturized high power terahertz oscillator using electromagnetic stop—band

characteristics of the metal periodic structure
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Beijing 100015, China)

Abstract: High performance and practical radiation source is the key device for terahertz
applications. High power teraheriz oscillators can be realized by utilizing the great impedance near m, 27
and 3m stop—band which means that strong interaction can occur. Compared with the traditional
Backward Wave Oscillator(BWO), the Band-edge Oscillator(BO) can achieve high power which can
achieve the order of 100 W in W band and 1 W in the THz regime; can realize miniaturized device with
Periodic Permanent Magnet(PPM) focusing system; can realize compact structure with Folded Waveguide
Slow Wave Structure(FWG SWS) which is short in size and simple in structure; can realize low cost mass
production. In this research, a stagger half-period FWG SWS and a novel operation concept for the BO
with the folded waveguide are proposed. The BO is composed of Pierce—style double—anode convergent
electron gun, periodic permanent magnet focusing system, diamond pill-box window and high efficiency
collector. Several novel BOs above 100 GHz have been simulated, fabricated and tested, which achieved
output power of 140 W at 100 GHz, 30 W at 120 GHz, and over 1 W at 300 GHz. The dispersion
characteristics, design of devices and test results are described and analyzed.

Keywords: periodic structure; dispersion characteristics; terahertz; Band-edge Oscillators;
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Fig.2 Dispersion curves of FWG SWS using CST microwave studio
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Fig.5 Schematic diagram of the experimental setup
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Fig.7 Measured curves of output power and oscillation frequency of W band 21 band-edge oscillator
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Fig.9 Cold characteristics of normal FWG and stagger half—period FWG
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Fig.12 Simulated and measured curves of output power and oscillation frequency of W band 37 band—edge oscillator
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Fig.15 Simulated curves of output power and oscillation frequency of THz 41 band—edge oscillator
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Fig.16 Measured curves of output power and oscillation frequency of THz 47 band—edge oscillator
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