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Circular polarizers for high-order waveguide modes

WU Ze-Wei, LI Hao, FU Hua, XU Jian-Hua, LI Jia-Yin
(School of Physical Electronics, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: Based on the smooth cylindrical waveguide structure, an novel polarization converter for high-order TE,,,
mode is presented. Using the general coupled wave theory and numerical optimization method, a polarization converter
for 94 GHz TE; ; mode is studied. The proposed polarizer, consisting of transition section and phase shift section, fea-
tures structurally simple and easy construction. From 88 GHz to 98 GHz, the maximum axial ratio of the polarizer is
less than 1. 18. The performance of polarizer was veritfied by comparing the ideal radiation field and the measured
one. The research work provides a physics model for designing low-order waveguide mode polarizer with high conver-
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sion effciency.

Key words: high-power microwave, TE,, mode, cylindrical waveguide, polarizer

PACS: 41.20.]Jb, 07.57.Kq, 84.40. Az

Ell

i

17 0 3R (B A A 52 4 TR 3R A8 B 4 B A
R BRRLTIER AR 2K BUE 1) BE AR AR AL 2
RAEBFREETEAE ZI A" g
BAE RS G AR e a2 S S
HIBEFE AR O T 1 X S A8 F 1Y) 22 5 B U
fE, A A6 2230 [ AR Ak 1 TE,,, 88 X & A= 4% 2 47 o
g ESME ZABRI/INA & 1 TR T3 P T 000 1
i TE,,, SRR A K A2 4% , B X J7 T B 52 3C

B TE,, SR E R R B R TT R EEA
HE B2 AN B T AR 5 07 15 . R TG~ Bl
Ik T ARt (AR A BB, T 98 3 A il )
Jr R B ST HH AR AL B, SRl ik (B AR AL A S B

I H#E:2013 - 07- 01, {&[E H#H:2014 - 09- 28

B4R A B B . o TR B 7 B R BRI,
GEMIE 2 NI TS TSRS, SR R B
F BBk w5 B fn TE 5, TE,, 45 R B0R "
FTEE R B SR Y B4 g5 kT R R
S Y B R 25 0 ST LA A T R B R AL 7
AR S T T AR R B A R R 2
MR, 5 TSL BN, 5 RRRUAE P A 1 R BV A
752K, WA F R AL TE,, 82 % A4 2 B 58 5
o7 P B T R 3L AR SO 1 S B e 5 e s
TE,, B B 1, S I A AR AR i I S 454, 52
T BRI, CEERAH THSHE
PRALRS BT IR, I PR A B B xR i
WRALRSHEAT T 200, SR , 2 T2 0 B 7 4 B Ml
TR, Beit T— i 2k 93 GHz, TE; , #isK[F
R ALAS , 3 R T O 2 2 o 3 f BR A £ 25 F

Received date: 2013 - 07 - 01, revised date: 2014 - 09 - 28

{EE B ( Biography) : REFFL(1987-) , 5B, W LB 54 , EEMNHE R DI RPN L5 5 LS BRPIS. E-mail: waw. 198704@ 163. com



6 SRR % T S R A L R BT 661

PREHEST T RAE. &5 , Wit BB R AL s 2T
THNL, W, I TAHSCEE R

1 EREFEREFTHERRE

AEART A R R | [R5 486 J7 1) ELAR A 77 1) 3 L
HIZARAL S, S ENTRIRIEAHSEEAE AL 2 + w/2 B,
A R R AR A R, AR T 9 T DL E
PR A A IR AE AR S EAE L AR 2E + /2 BZRARAL R
SEBRSAR AL I 1 B AR AL BE e . S T 74 TE,, 3%
F (TM,,, 30 BB AL, R A AN 1 B zs i 63 5
B a5, Horh e R Tl e AR R R N -

PR BB AR

Bl EfReassssiae

Fig.1 Schematic of the polarizer
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Fig.2 The cross section view of the
phase shift, orientation of ordinary E,,
and cross-polarized E,; radial electric
filed components, as well as the com-
ponents E, and E, with the greatest
difference in propagation constants
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Fig.3 (a) The power and (b) phase of the input
modes along the mode converter
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Fig.4 The output mode power (a) and phase (b) vs
frequency obtained from the CST stimulation
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port of the mode converter
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Fig.7 The platform for the far-field measurement
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Fig.8 The field patterns launched from the polarizer at different frequency (a), (c) and (e) are the radiation pat-
terns of the horizontal polarization, (b), (d) and (f) are the radiation patterns of the vertical polarization
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Fig.9 The radiation field patterns for the idea TE, ; mode polarizer (a) horizontal polarization, and (b) vertical polarization
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