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Numerical analysis and experiment of the 0.14 THz Backward Wave Oscillators
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Abstract: The linear dispersion relation of Slow Wave Structures(SWSs) driven by annular beam with
finite magnetic field was obtained. Numerical analysis was carried out according to the experimental
parameters. Based on the PIC simulation results obtained by KARAT, elementary experiment was designed
and carried out, from which the terahertz wave with frequency >0.14 THz, pulse duration of 1 ns-2 ns and
output power >100 kW was acquired.
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Fig.3 p,-z relation after every interval of 0.5 ns
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Fig.4 Frequency spectrum and the temporal power plot after every interval of 0.5 ns
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Fig.7 Relation among the output power, spectrum and radius of electron beam
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Fig 12.Pictures with(right) and without(left) THz wave
Bl 12 JE(ZE) A () A 2% B R R B8

S

(=3

(=}
jo

relative energy/(mV/div)

| 1 T S N O O
1
el .M....LM JW.JL " T

T i T ]

relative recorded time/ns Fig.14 Waveform of energy measurement
Fig.13 Waveform under the 10 Hz repetitive rate B 14 e R T

& 13 FEMZE 10 Hz BRI



%3 BREGESE: 0.14 THZR K E SR HBERMELBHR 307

(avg

3 &y

T B BRI AL SIS TR A SE A, FRR T 0.14 THz RIS 28 UEIFSE, 7EM TR E R 100 kV, MR
1 kA, WK FEE N 3 ns G| FRESME R 3 T XM T, RGWAEKT 0.14 THz, P9 1 ns~2 ns, IR KT
1.45 MW, MR 10 Hz B9 KB 25 05 o ] 1 0.14 THz 3R 48 2514, S 0 = o) 3 R 3 42 001 3R K b 2% ik
RS AR IE B E T A, WO IE KR M RS A TR B T 450,

S % Lk

[1] Vst akAs . KR 2ERHAF AR FIN HM]. Jbadb k2= AL, 2007. (XU Jingzhou,ZHANG Xicheng. The science,
technology and applications of Telahertz[M]. Beijing:Beijing University Press, 2007.)

[2] XN KFzz Rl R &R, P E LB, 2006,8(1):7-12. (LIU Shenggang. The new developments of the
science and technology of the Telaherz[]J]. China Basic Science, 2006,8(1):7-12.)

[3] Indranath M,Romola D C. Backward wave oscillator based THz spectroscopy,diatomic formalism and optically pumped
lasers[]J]. International Journal of Infrared and Millimeter Waves, 2003,24(8):1255-1273.

[4] Ogawa l,Idehara T,Ui M,et al. Stabilization and modulation of the output power of submillimeter wave gyratron[J]. Fusion
Engineering and Design, 2001,53:571-576.

[5] Microtech instruments inc. Microtech product catalog[Z]. 2005.

fEE R
PRt (1971-), B, ERTFEABE AN, H EAMRIR(1979-), B, HAeA M, B,
+, BESRBL, JEEE IR 2 KU R R OBR 4% Uk A A ByEBESE B, EENF SRR KRR
5% .email:ch_hongbin@126.com. THzH B4 35 1 A5 5 00 & 7 1 i F 5%

SER1981-), F, WA s, i,
BY TS B, BN F @ IR s . RO
L P ST

BEf&BA(1941-), 5, WAH A, B 6, EEATHY
@%%ﬁ*@ﬁbﬁﬁ?ﬂiﬁﬁE‘Jfﬂﬂ'ﬁ%ﬁiﬁf -I;F%EH(1970_)’ %’ Hﬁﬂ:ﬁ'—"iﬁk’ Ejﬁj‘:, ﬁﬁ
1, FEMNFHUB T B 2 A R

I

%

ROBE983-), B, WdLE MM, AR, FEEMNHE
KNP R ZE 5 FHES RGBT 5 R T AE. & EE(1969-), T, =M@ A, L, B
AN oo YN A= 1B YT o N T TR SR



