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340 GHz Terahertz Backward Wave Oscillators

FENG Jin-jun, TANG Ye, LI Han-yan, LIU Jing-kai, CAI Jun, HU Yin-fu, WU Xian-ping
(The 12th Institute, China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: The development of Terahertz Backward Wave Oscillator(BWO) is reviewed. The 340 GHz
BWO is investigated including the design and simulation of electron gun, focusing system and slow wave
structure. The folded waveguide slow wave structure, the parallel electron beam gun and the permanent
magnetic system are chosen in the system, and the simulation results show that the operation frequency
can be tuned from 337 GHz to 347 GHz with 8 mA beam current and the variation of operation voltage
from 14 kV to 16.2 kV, and the maximum output power is 10 mW. The Slow Wave Structure(SWS) is
fabricated by UV Lithographie,Galanoformung,Abformung(LIGA), and the work on the vacuum condition is
carried out to ensure the small surface roughness and reduce the transmission loss in the high frequency.
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Tablel Specifications of ISTOK BWO with permanent magnet system
BWO type fIGHz power/mW Uv

beam current/mA  diameter/mm length/mm mass/kg

EEE%-/E\-%‘ 1 500 /I\éi\ﬁ HE , OB-69 36-55 15-40 400-1 200 20-25 76 64 1
HE El,‘J Eﬁé j"] 20 pm, —'g? 80 um, OB-70 52-79 12-30 400-1 200 20-25 76 64 1
I‘ET] jig) ﬂﬂ 20 pm, 2{3\ j]l] T ?)*Z 7R % OB-71 78-119 6-30 500-1 500 20-25 76 64 1
|'ZE[ T ?Ej( E/‘J }9]5 EﬂZ . OB-86 118-178 6-20 500-1 500 20-25 76 64 1

Fﬁ% Eﬁ $ E],‘J 1{/_\5]5 4[.;._1— , r%— 551: é'jj; OB-24 177-260 6-15 700-1 900 15-22 82 84 1
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Table2 Specifications of ISTOK BWO with solenoid magnet system
BWO type fIGHz

power/mW U/V  beam current/mA magnetic field/T cooling mass/g

tHEmMEREELEILTFRILE OB-30 258-375 1.0-10.0  1.0-4.0 25-40 0.7 liquid 300
oK =Y, BT DL R A OB-32 370-535 1.0-5.0  1.045 25-40 0.9 liquid 300
MEMS 28 T AR . OB-80 530-714 1.0-5.0  1.5-6.0 30-45 1.0 liquid 300

SRR e X P2 5 OB-81 690-850 1.0-50  1.5-6.0 30-45 1.0 liquid 300
TR BB VB B A2 B AIF 9T 40 OB-82 790-970 0.5-50  1.5-6.0 30-45 1.1 liquid 300
M W I BRI YR Y s T WA F OB-83 900-1100  05-3.0  1.5-6.0 30-45 1.1 liquid 300
3% RGN R Y 2] 220 GHz OB-84  1070-1200 0520  1.5-6.0 30-45 1.1 liquid 300
1 340 GHz, 1 LA fj B8 4 [&] 2 OB-85 1170-1400 0520  1.5-6.0 30-45 1.1 liquid 300
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Fig.1 Schematic dimensions diagram
of 340 GHz folded waveguide
SWS with pencil beam tunnel
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Fig.3 Starting process of backward wave oscillation and the spectrum purity of output signal
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Fig.6 Picture of the permanent Fig.7 Measured magnetic field of the
magnet for BWO permanent magnet focus system Fig.8 Assembled BWO for the beam transmission test
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Fig.13 Roughness of sidewall surface of four samples after annealing in different conditions
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