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Fig 1 Geometry structure of the bent
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Fig 2 Calculated fractional pow er distributions Fig 3 Fractional curve of

for TM oo—T E11mode converter
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(f = 70GHz, a= 13 9nm)
Tablel Optimized canputational resultsfor TM «—TEumode conver ter with ssgnental constant curvatures(f = 70GHz, a= 13 9nm)

22

case six modes ninemodes
bend angle & 6 8897° 6 9616°
6 10 5081° 10 3486°
arc length:L 1 43 369an 43 914an
L2 50 869an 51 264an
total converter length 94 239am 95 178am
output power levels TM a Q 000 023 Q 000 033
TEn Q 972 097 Q 971 339
™ u Q 001 304 Q 001 088
TE2 Q 002 954 Q 003 186
TEa Q 005 094 Q 005 036
™ 1 Q 000 052 Q 000 035
™ 21 Q 000 503
TE» Q 000 009
™ o2 Q 000 154
pow er transmission
efficiency: Pam Q 981 524 Q 981 385
bandw idth ("= 90%) Af /£ o 26 8% 26%
: (
), :
TEn , ,
, TM oi—TEu ,
2 , ) )
2
Table 2 Reaultsof the converter depend on ssme frequency and different waveguide radius
f= 70GH z f= 35GHz
radius/am length/an efficiency radius/am length/am efficiency
16 125 18 Q 969 299 21 106 774 Q 980 871
1 39 94 23 Q 972 097 19 87 030 Q 981 881
12 69 99 Q 974 678 17 69 252 Q 983 000
11 58 66 Q 976 065 15 53 432 Q 984 195
10 48 29 Q 977 485 136 43 521 Q 985 084
Q9 38 92 Q 978 949 12 33 376 Q 986 151
Q8 28 53 Q 980 480 10 22 456 Q 987 733
3 , )
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Table 3 Resultsof the converter depend on same waveguide radiusand different frequency
a= 1 36an a= 2 4an
f/GHz length/an __ bandwidth __efficiency f/GHz length/an___bandw idth __efficiency
28 33 785 29 3% Q 987 565 14 51 208 30 1% Q 989 728
31 37 989 29 0% Q 986 455 15 55 767 30 0% Q 989 171
35 43 521 28 9% Q 985 084 17 64 599 29 4% Q 988 074
37 46 259 28 6% Q 984 394 20 77 535 29 0% Q 986 590
41 51 688 28 3% Q 983 012 23 90 238 28 7% Q 985 128
45 57 072 28 2% Q 981 626 25 98 654 28 4% Q 984 163
49 62 420 28 0% Q 980 231 27 107002 28 3% Q 983 202
4 ; ; ; ;
4
Table 4 Curvature of the waveguide with sme radiusand different frequency
a= 1 36am a= 2 4anm
f /GHz curvaturel/an” * curvature2/an”* efficiency f/GHz curvaturel/an” ' curvature2/an”* efficiency
28 1 900 33 Q 268 261 Q 987 565 9 375 2 621 48 Q 400 127 Q 980 416
31 1 539 33 Q 213 413 Q 986 455 14 1 402 83 Q 203 870 Q 989 728
35 1199 74 Q 163 475 Q 985 084 15 121117 Q 173 000 Q 989 171
37 1 071 02 Q 144 969 Q 984 394 17 Q 932 99 Q 130 038 Q 988 074
41 Q 869 15 Q 116 460 Q 983 012 20 Q 668 13 Q 090 927 Q 986 590
45 Q 719 88 Q 095 712 Q 981 626 23 Q 502 92 Q 067 430 Q 985 128
49 Q 606 13 Q 080 127 Q 980 231 25 Q 424 35 Q 056 516 Q 984 163
3
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Analysis of high-power m illimeter wave circular

waveguide TM o—TEumode conver ter
N U Xin-jian, L I Hong-fu, X IE Zhong-lian
(Institute of H igh Energy Electronics, U niversity o E lectronics Science and
Technology o China, Chengdu 610054, China)

Abstract: A coording to the numerical study of themode converters in snooth bent, circular w aveguideson high-
pow er millmeter wavesTM «—T Eu, the geometrical dmensionsof the bentw aveguidesareoptimized in thispgper On
the basis of mode conversion theory, thispaper further optimized a better dimension and obtained the regulation about
the radiusof the circularw aveguides, curvature and frequency of bent circularw aveguidesand the bandw idth  Themode
converter designed in thisway ow ns high conversion efficienciesof 99% w ith its bandw idth exceeding 29 8%.
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