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Analysis of the T-junction Branch Network
Between Cylindrical and Rectangular Waveguide

Seong-Ig Moon®*, Yun-Young Kim*, Kwang-Sam Heo" and Doo-Yeong Yang**

ABSTRACT

In this paper, the T-junction branch network of the orthomode transducer is analyzed. The T-junction
branch network consists of the cylindrical common waveguide and the rectangular sub-waveguide. Using the
vector potential of each region. the hybrid mode is considered. Based on the derived electromagnetic
components, scattering parameters of the T-junction branch network are calculated. The cylindrical waveguide
size and the rectangular waveguide size are WR62 and WC55. In order to analyze the discontinuity of the
T-junction branch network, high order mode of the branch region is considered the 15th. From the results. the
transmission coefficient, S; and S, show -3dB, the reflection coefficient, S;, and Sy are -10dB. -8dB in

the range of 13.3GHz~16GHz.
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Fig. 1 Coordiates system of the cylindrical waveguide
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Fig 2 Coordinates system of the rectangular waveguide
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(b) Amplitude for the traveling wave and reflection wave in T-junction

Fig. 3 T-junction branch network of the cylindrical and rectangular waveguide
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(c) Characteristics of the scattering parameter for
high order mode of the 10th

Fig. 4 Characteristic of the scattering parameter for
the T-junction branch network by high
order mode
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the T-junction branch network

v.8 &

£ =FdHe Az W) AgHE T-3H
3 ErB28 AMsA T-FE 2713829 ¥H
t IEERHY 9% =H@d FASRTEEL 2714
Ak Z 4o A ¥IAHE 0|8 TERE=S
TMREE M3, o) FY2= EPY F§
& T-HEHe BAE 4 AxA &S &
St 928 AA 488 EdZ AFA T 3

83to] 4¥-T7Y=HT T-HAT E/1H=29 4B5
Ag AR, 15719 RAREF s ¥Y
Sogd FEsvge T-FY £7329 43 3
gE84¢ #Asgd. a2 A 133m~16GolA &3}
dd 54 RAAT athA F5¢ JEEHE o
€ 7 A ol FF =HB 4F=HIR 7
Yoo@td HPez st A& FAW &4
A "3, old¥ FAY 2Pz Ustd WA]HY
o] Uma Aoz nQlrh oY FAY =& A
As7) 9-E 48 =0@H FREABALY B
Ao §=4 Folud 834 F& Adste 3
AU F3@ IAEHE Z= T-HY EU1¥=EE
dAste Aol FasH

51

—_

il

a

Ho

1) A. C. Beck, 1955. Measurement techniques for
multimode waveguides, [EEE Trans. Microwave
Theory Tech., Vol. MTT-3, pp.35-41.

2) P. Krauss, F. Arndt. 1995 Rigorous mode-
matching method for the modal analysis of the
T-junction circular to sidecoupled rectangular
waveguide, /EEE Trans. Microwave Theory Tech.
Vol. MTT-S, pp.1355-1358.

3) A K. Jain. and G. P. Srivastava, 1973, “A
Circular waveguide hybrid-T and its applications”.
IEEE Trans. Microwave Theory Tech. Vol
MTT-21. pp.482-483.

4) G.L. Matthaei. L. Young. and E.M.T. Jones.
1948,  Microwave filters, Impedance-matching
networks and coupling structures, New York
McGraw Hill

5) A. Melloni, M. Politi, G. G. Gentili. and G.
Macchiarella, 1992, “Field design of TE mode
waveguide passband filters”, in Proc. ZZnd
European Microwave Conf.. Espoo, pp.553-538.

6) T. Sieverding. and F. Arndt. 1992, “Field
theoretic CAD of open or aperture matched T-
junction coupled rectangular waveguide structures”,

61



yo-yeg

Ho

o .

3

g}g.ot

o=
o T

o

IEEE Trans. Microwave Theory Tech., Vol
MTT-40. pp.353-362.

7) J. M. Reiter, and F. Amdt, 1992, “A boundary
contour mode-matching method for the rigorous

analysis of cascaded arbitary shaped H-plane
discontinuities in rectangular waveguide”. IEFE
Microwave and Guided wave Letters. Vol. 2,
pp.403-405.



	Abstract
	I. 서론
	II. 설계이론
	2.1 원형 도파관의 전자계 해석
	2.2 구형 도파관의 전자계 해석
	2.3 T-접합분리회로 해석

	III. 결합계수
	IV. 결과 및 고찰
	V. 결론
	<참고문헌>



