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Design of the window used in 340 GHz Back-ward Wave Oscillator
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China Electronics Group Corporation, Beijing 100015, China)

Abstract: The 340 GHz window for Back-ward Wave Oscillator(BWO) is studied in the paper. The
simulation results show that the reflect coefficient(Si1) is better than 30 dB from 327 GHz-347 GHz. The
window is metalized and airtight. The test results of the window show that the S, is better than 10 dB from
333 GHz-367 GHz, and better than 15 dB from 336 GHz-344 GHz; the loss of the transmission is about
7 dB. The difference between simulation and test is analyzed, which is helpful for the improvement of the
window.
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Fig.1 Model of the window in CST
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(a) simulation result of the S;; without loss (b) simulation result of the S,; without loss
Fig.2 Simulation result of S;; and Sy, without loss
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(a) simulation result of the Sy; with loss (b) simulation result of the S,; with loss

Fig.3 Simulation result of S;; and Sy; with loss

P 3 G IEHAEIIXT Suy S Sor AUIELIDIEAS SR

N EHFEN, ST ARBIIISE B E 2(a) s, 327 GHz~347 GHz Hil By N i 5 28 T 30 dB, 16 K%
322 GHz,364 GHz Kb A7 Ao i 58 o A A Bt IR, AT BB 2 e 1 1 R J2 BE A6 200 s b 51 1 QW o L RE AR DL 25 2 n (%]
2(b)i7n, MiBET 7 327 GHz~345 GHz Bt W HAFE K24 0.06 dB, 7 347 GHz Ab#FEH I, X 5L Sy B4
25 RAE 347 GHz AT A VE e AR 38 J& — 3 ;. 3 H7E 323 GHz,364 GHz Wi S Ab AR K, X5 Sy, 7E 1% M 5 Ak IT
BOANGF A — B 5 EWFERT, S RBCE RIS A AR R, JLHETE 323 GHz,364 GHz W i LL A IH i 5 (& i it #E 11 52
i) DU 5 Sk B B, #E 327 GHz~345 GHz i B IN i #E°0 0.6 dB, N ANH IEIFERT 1Y 10 £% .

2 XWHERMRESH

SR AT A Em AL, BHERAE , SRR R 340 GHz & RIE, WK 4 Fron . R HUE fESEAT I,
K Agilent N5245A 7 ¢ o [ 25 43 M AN KA R Y A B, anlEl 5 fir s .



790 KMZMESEFEEFR 5512 3%

(a) metaled diamond window (b) sealed window

Fig.4 Window of the 340 GHz BWO
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Fig.5 Agilent N5245A vector network analyzer and the frequency extended model for test
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Fig.7 Loss of the taper waveguide
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Fig.8 Test result of Sy; Fig.9 Test result of Sy
[§1 8 S Sy 45K P9 SEEHIFE S

fEX Lk 5 IR, A 6 Bron, AE I PF - e D S A E R e AT WR2.8 TR, HIECTRH T
T TR RURS J3E 25 B, 2 A7 A — 58 IO BRE , A0 2R 2% i S A R E AT I3, Xl R B F AT T2 1475 340 GHz
W B ) P FE A S B, TR] A AT A S LS P AR B U (ER TR A AT, PRI b A B B AR R
T 2 A HBE SRR

3 #ig

ARSI T 340 GHz SRET , XU AL EEAT TN BB, BRI UE M R R, AR R R
25 03 BT ASCT X BE 7 9 B S AR R AR IR REAT 1IN, KA R AR, RO R RS B A R AR — B, A%
PAFE BB K, 23 B 1 3B R A IR, Oy it — 25 004 i A 7 295 S

Bt

AR I 037 AR T R 2 R A S S AT, R AR R R 2 K D R R S N AR T Y
KI5 Hs o

S % Uk

[1] AR THIE R E . KTk EEmasAenNakes o] 55 i 78R, 2013(3):21-24. (DU Ying-
hua,DING Ming-qing,HU Yin-fu,et al. Study of diamond transmission windows used in THz TWT frequency multiplier[J].
Vacuum Electronics, 2013(3):21-24.)

[2] Garin B M,Kupnin A N,Parkhomenko M P,et al. Losses in low diamonds at m range[C]// 23rd Int. Conf. Infrared and
Millimeter Waves. Colchester,U K:[s.n.], 1998:230-231.

[ 3] Heidinger R,Sporl R,Thumm M,et al. CVD diamond windows for high power gyrotrons[C]// 23rd Int. Conf. Infrared and
Millimeter Waves. Colchester,U.K:[s.n.], 1998:230-231.

[ 4] Roland Heidinger. CVD diamond windows studied with low and high power millimeter waves|J]. IEEE Transactions on Plasma
Science, 2002,30(3):800-807.

(FH%E 797 W)



