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Terahertz high frequency structure with double channels
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Photoelectric Technology, Hefei University of Technology, Hefei Anhui 230009, China)

Abstract: A novel slow wave structure with dual-gratings in parallel based on staggered double channels
is proposed. The structure formed by double beams and a focusing system has a two-dimensional structure.
Dispersion characteristics of slow-wave structure are simulated and analyzed in detail. The high frequency
structure consists of power dividers and transmissions, and its output ports are standard waveguide named WR-2.8.
The transmission losses of the whole RF structure S$:1>—4.4 dB and the reflection parameter Si1<—15 dB are
achieved. The beam-wave interaction properties of single channel and double channels are also simulated, and
the gain can reach 14.586 dB with a current density of 53.57 A/cm’. Because of lower current density and
simple structure, the RF system shows the application potential for terahertz Traveling Wave Tube(TWT).
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Fig.1 Diagram of the single period structure and its dispersion curves
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Fig.2 Schematic diagram of the whole structure
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Fig.3 Transmission characteristics of the traditional corner

3 o ke it

BT B KR MR ) — NIRRT AR A P T, R B BOUR AL R DT B, AL
ke A B AR o RS Sk EARAE B T i O HEAT 900 BB AL, 22 A 90° BT A, I USRI S AR

HAL S REE WK 3 PR GBI K8 711 pm>356 um).

0_

S/dB

20

=30

! ! ! ! ]
200 250 300 350 400
fIGHz

Fig.4 Transmission characteristics of the concentric cylindrical corner
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Fig.5 Transmission characteristics of the non-concentric cylindrical corner
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Fig.9 Output power and frequency spectrum of single channel
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Fig.10 180 mW input signal and its FFT results
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