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Design of a new type broad-band output window
for high power gyro-TWT

XU Yong, LUO Yong, LI Hong-Fu, XIONG Cai-Dong, WANG Jian-Xun
(School of Physical Electronics, University of Electronic Science and Technology of China,Chengdu 610054 ,China)

Abstract: A sort of universal theoretical analysis method for multilayer dielectric window was presented by using the
mode-matching technique to build scattering matrix. The analysis of output window for high power millimeter-wave
gyro-TWT was prosecuted. Based on academic analysis and numerical calculations , the primitive structure and geomet-
ric parameters of the output window had been obtained. Afterward, HFSS code is used to simulate accurately and revise
approximate analysis. Through a large number of thermodynamic analysis and optimization design, the wide-band output
windows of Ka-band , with average power capability 50 kW and band width about 3. 6 GHz when S,, parameters less
than —20 dB , were attained. The cold test indicates that the results of design are in agreement with the results of cold

test.

Key words: gyro-TWT ;output window ; wide-band ; high power millimeter-wave

PACS: 84.47. +W, 84.40. Fe, 84.40. Az, 41.20. Jb

51

il

[0 A7 6 A 22 0K B I B 5 3 Sl AT B A
P B T SR A A R
B BRI GO R BRI
BB IX R BOE [ R G KT 85 SR A B
o EE AN AR, R ERERENEZE
PR S R A T U O SR A —. B i
T BT A S R A R B BT o Y BRI SR e
T ST I, 7 R D R A T R 1 B [B] e AT

& H #2012 - 06 - 26, & @ HHA:2013 - 01 - 09
E&WA: BEREARR2:E4S(61101040)

ARG DN ZR I, 33 KB R K & 5 D TAERR
A FNAF ARk , AT BB - T AR AL
SRR s B A 22, EE B R R REIE R
TAE. BEAh, R B i S R ARV R 7EA
RO, 2 5 i AU 5 R R B
L B RITHER . PR, B A T
B A AT TS, R AR R A, R U LA
Vi, PRI AR A, FETIAR R 15 BEA 7 R O PR R
F T BB A T I8 i T G RS R, Bl A F
=Y ARSI HEFSS AT 05 B, BAE SRR

Received date: 2012 - 06 - 26, revised date: 2013 - 01 - 09

Foundation items : Supported by National Natural Science Foundation of China(61101040)
{EE " /v (Biography) : £%  H(1977-) , 58, 0UE, WINZEMA,PHIW, L, FEBF RGN0 IR MBEK BB H IR E Je g - 5%. E-

mail ; xuyong01 @ ueste. edu. en



188 g5 Z KW FH N %

R TR]. AR S S8 i 47 G e 2R 8 8 ST A% i Rk
FERERTTIEN Z R E A G5 Ha e AT AT e pr it
8, LBt e SE i — R E5 A N ST BT R T #E 52
S B BB IR, A =R R kA4 HESS
B O EAY U SE B B0 E , RORZA T i H B A
R, AT, SR T — R SURE AR
B Bt o it O 58 O H AT T
SRS, 4a T — T B e (] XU BB B XSUR
Fr&5p s B BT T 38, %4 H i H B R OURE S
i HH T e A 5, T L R 4R R i o 7 B T R A
.

1 BRSO

1.1 ZEWFSHHHTRERES

B3 b AR B 2 RS M R 35 0 A B U
035 55 22 5007 LA 375 UG P 3 S8 T A S R R P
IMERSHT. SCRR[9 I X 2 R 6 7 45 I 3
BEAT T BB 580t AT A UL R E S
S SRR R 0 7 S S 2 SR S A i R P
g, B ITE AU LURRT R Z R E A
SR, T EL AT AR SR 58 22 J2 1 A 45 4 (B 39
S B E A

w

e
T ——

Bl S 2 4058 (a) 12, (b) X2
Fig. 1 2D model of the singe disk (a) and double
disk (b) output window
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Table 1 The design parameters for Ka-band double disks
output window
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B 3 9= 4 #kan i  HESS ff Hit A
BEISTHR I Sy 240, B 4 IXUZRE R St th &
HFSS ff Bt B MBS TR S, 280 K 3 FIE 4
AT LA XUZ R G o AR R (R S A I L T



190 a5 =KW ¥ER

2%

AR J Bk T — MBS A8 i A A
HH) Sy KT -0.1 dB {97 55 /NF 2 GHz, i i
B RS S, 25K T 0.1 dB 5
KF4 GHz. fHE 2 F1/E 3 & IS IHE 455 HF-
SS 1 B45 W) A 15T

0.0

0.1F / )
/ \
021 /

03+ / 4

S21/dB

!

-
05+ |
N
06F |

R |
07737733 34 35 36 37 38

fIGHz

B3 XU R i o O BB TR TR S, S8
Fig.3 §,, parameters attained by HFSS and theory for the
double disk output window

0L ™ —=— HFSS v
~ —-—Theory|
15+ \, 7
20} \ /
g 2s) Y /
2 1 s /
& 30 \
351 | / 4
v/ 4
40 ¥ ‘}f
-45 f

32 33 34 35 36 37 38

B4 WE Oy BT B TR S, S8
Fig.4 S,, parameters attained by HFSS and theory for the
double disk output window

2.8
26 . —&— |w=1.45 mm ¢=2.0 mm|
B ) N R Iw=1.46 mm d=2.0 mm| /‘

...... Iw=1.47 mm d=2.1 mm|
—¥— lw=1.45 mm ¢=2.]1 mm /
- lw=1.46 mm d=2.1 mm |
~~-~|w=1.47 mm ¢=2.0 mm| /“ i

VSWR

BS  WUET F a8 LA R 2R (R B T B A R 1L
Fig.5 The SWR attained by theory for the double disk out-
put window with geometry dimension transformation

B 5 RXURE gt i s LA R 4 T 3
B LR A. ph B R, e A R AR BT

1.46 mm [ff 3L 42 4L £0. 01 mm, & f [A] BE7E ¥ iHE
2.1 mm FFEAEAL 0. 1 mm B, i 58 509 %60 H 7 98
AL K. il & A B, R B A 2RI
+0.01 mm; & F IR Z#EH7E £0. 02 mm, it
/NF 0.1 mm. AT DL, V% B i, 2 e T L
RSP SHEERIE A ZZ N, Wl E A&
AR

F6  HiAIh RS ZIXUE f i 1) 3D ARAY
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window with wind cooling
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