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Design of Ku-band high power TM,,-TM,,

hybrid modes convertor
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(College of Optoelectronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Backward wave oscillator with over-mode Ku-band high power microwave (HPM) generally outputs mixed TM,, modes, it has high

energy conversion efficiency, but it can’t ensure the purity of output modes. However, it is necessary for high radiation efficiency that the

microwave input to the radiation terminal is certain single and pure. So it is hard to put these HPM sources into application. In order to solve this

problem, a design method for compact hybrid modes converter of purifying TM,,, mixed modes was proposed. With this method, the TM,, , TM,

and TM; mixed modes can be converted into pure circular waveguide TM,,; mode efficiently on the condition of high power capacity and wide wave

band. This method also reduces the modes purification difficulty in the design of the HPM sources.
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Fig. 1  Structure of the hybrid modes converter
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Fig.2 Transmission property of the power
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Fig.4 Transmission property of the transition section

between inner coaxial waveguide and circular waveguide
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Fig.5 Electric field distribution of the transition section

between inner coaxial waveguide and circular waveguide

TEM B 110515 12. 3GH: W 25 2O )
5 T, B, S TEM. B A1 540 24 ) T
BERSIA AL S F7 53501t ] L)
B S A T B 5 A0 2. 1 /s
oA O.5W TR0 A B ) 3 R
B A I SR . 6t ik
TEM-TM,, 65, 6 1E A BB A
A RGBT 5 T B S
it 5 0 TEM B, 32 25 2 DL T, B
H T A/ 5 247
PR
BT I DT, 5 T, B
B A A (2) B
AR-ORTE (2)
At b, AR, B W TR, S,
B DS RBRE r A g3 (2) 7T DL
5 T, A 50 5 25 43
o3 AR T E X1 F B3 A
SEHLEUAFI B DCRE . T UL 5 R0 5 156 19
TEM (5 A R S5 T B 5 30— 0 )
WAL LR T M B A R 500 3
BB AEEEAONL, RACRRAON 2 S
R < UL L7 o 4 0 1 2,



$2 4

H4 H1 )t 52 30 T 1 AT A e AR BN, Y
/N B — 4% E WA B, AT AR AE FOIX Y 4l
TM,,, B A4 0] B X, 58 5 2 D) 38 20 Bl i) L
HSRAHE A XEA B X5 IR i HeE
AE TR, D g B e B 1 11 AR B TR i
LD S5 B R R AR T T %R T A ) A SR
E X5 F X 38 FHAb 1) 37 VT ik 5 22 90 B AL i 2544
H R I AR A DL I .

N AT R RS A TR AR TR
BCAS P AT B # TEM RBEE, & B R & 477
FHRLZZ , TP S TEM Ui %55 B A, Ak
FAHA 22 AN Bl A% 425 FE 2 1 4 B 28 i & A A8 4k
M7E E X, MR S5 4 TM,, 15, SRl 4%
iy TEM A5, 95 B 8] AL O[], R AR 2
SRR IR AR R A AR A BAK T AR
PR BELE A2 R LA L B T R B R B
LT E R R E X5 F XA R AR
PR AR 22 , e 2 E iR 9K B2 L =39mm,
TRA R AR 0 B BN T 9A 6

S A AR SE M B A5 R 6 RNl 7 By
INo TEFLOAR A 12. 3GHz T, i A s H AR TR 75 5
3 TM, , TMy, , TM g5 B S 3517/ F - 25dB, i 4 i
FIAb s B TM, £/ - 22dB TR A B 248 K
ThorRE T A 45 T, Bkt T 7 v s 158 %
i) T, B 0 AT WAE ] X — . 78
AR AHSIIR N 0. 5W AR IL R, Bl
ar R K HL /T 1000V/m, B %5 i 2 [ {E
700kV/em™>* AR R R IR AN -

P, :Pm(?) (3)

in

X, P o E IR A, P o i A TR A B
R E REATR PR S F N s KB 1,
E g BE, RO UL 25 P,y 2.456W,
HI T SCHRES T 4138 H e Y i 1 DR 2GW,
DR TR A R e e i 19 D R A I I 20K, A
ESLWSTEIE ST ¢ S5 Ve Sl R B Vi 8

3 g

FETF 0 R VR A K I8 B3 4 W o 1
R T G 5 M A PRI B — M R I 7 BUIR
Pt T —Ff T™,, (n <3) IR S e i dr i Bt
J7ik o M%7 AT ARIEE R A F T it
K T, TR RN B — 1 T, 152, S G
RGBT AR AR LR, ) it AR T 12
PR AT i D R R DR A BT M B o R T A
T, AR R, B v >3 i, U AR AR

BTN 5 Ku BRI T, - TM,, TR A e 2h i -39 .

0

-10
g

W 20
Mr_éll

30

40

115 12.0 12.5 13.0
Wi /GHz

6 ML e B AL frr 1

Fig. 6 Transmission property of the whole mode converter
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