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Research on terahertz waveguide multichannel filter
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Abstract: A multi-channel terahertz waveguide filter based on multimode resonance is studied. By
introducing defects in terahertz periodic structure waveguide, the passband can be formed in the forbidden
band range, so as to realize narrow-band filtering. The characteristics of multi-channel filter are studied
by numerical simulation. The results show that the multi-channel filtering function with adjustable number
of channels can be realized by changing the defect length. The number of channels can reach 10-12, and
the transmittance is more than 98%. In addition, by changing the number of cycles of the waveguide
structure, the passband bandwidth can be adjusted, and the narrowest bandwidth can reach 0.01 GHz. The
waveguide filter has excellent performance and has the advantages of compact structure, easy integration,
high transmittance, multi-channel and narrow bandwidth. It provides an important technical reference for
the development of functional devices in terahertz band.
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Fig.1 Structure diagram of terahertz multichannel filter based on
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Fig.2 Dispersion curve and transmission spectrum of periodic waveguide with variable cross section

P 2 A TR L S S R 1) (L BRI 8 B R 7 ) B 2

2 TWHEAESEERKFOFETRR

R T FRAE A 28 I A X Bl A B A B 2 R U b AR A, ARSCRA TR T ARG R COMSOL
Multiphysics 2, A MR ooik & —Fh o 8 )2 B BB T3 D5, AR5 38 1T 00 5 W w6 D5 7 0% b AL R e
PE o SO E B SRRy m ), T B TR O oM AR AL, ROBR %% I W AR O ) NI T A A B, AR A RE R
R rpas il Fof, B TR AR, W AR EUE A RE O SE 25 AR AL B0 AL A B v bR AR 1 R S
0.80~1.15 THz, [FIE kT PRUFBIILLE S 00KG 0 B RE w4, R T Afb A%, SR P K& h 0.001 GHz.
I R BCE AL J7 vk, izl 5 2 WMl uE AR AT T SO T AR R ST, AL B R B ) 3 A 5
T 11 S O A 9 14 5 i) LA B AN TR) iR AR 104 A5 A R 3 A A% I 6T U Ik M BB 1 R
21 BEHAMANAKEZESRESEE

T8 FH T B A A% S o RN LD S B 1 A AR BOE AR . A P 0k S R AN B O 4 A, BT
BN B S BB AR, KR 0,0.54,14,54,104,204, BIFFE 1 IS BV B RE K RE A Ak X A AR AR AT R AR A A
BRI, WK 3 WTLLE H, HETE A B S BG K E x=0 B, FR 45 T T R S G A R B S R AR
oy A R, DL IRARSE SE A, Wi RAFAE— AN A2 BB U SR, SRR AR Y T Sk —
7 e PN R R RN, A R B P 0 1 AN BB, LA E B B B K R A 0 T i AR
28, T AE L R v S 0 A W (D I R /N . X B R R i T DUE L M EE K IR B 204 B, A AN

ALIKE] 10~12 4>, B SR I Tk E) 98% LA I, 6

HiE SR Y2 m A5 1.11 GHz, L T midE it — =0

ESIVE SIBEREE N 80131 201N B3 EVE P =i ° .

S i A O B L T LS B 3 i R 5 3 4 [

S 385 T 4 A 2 0 D i =101

2.2 H T ATV K B 2 R A g M_X=S.OA
50 5 A5 D9 5 1 98 5 1 A g J NS =

WeUES:, BRGHK BB 204, T WG IN 4 A 0 ! 1 W‘“M

RO, Uy 2,3,4.5,6,7 I, HFTE AR i 080 085 090 095 100 105 110 115

AN BN A A% AT Th S S AT SE RO SE R . AL 4(a) ] AITHz

LIE W, WEE W S0 B AN BOE e e, m A T Fig.3 Terahertz transmission spectrum under different defect lengths

3 [N I BE R RO 2% B R B 2



811 O 8%, KHZESSEREESNHAR 5519 %

XoF IV (14 A0 236 A7 A 308 D8 3 T 1 B LA B 3 S e 1 e R LTI A R AR AR A . R T BE S TV B b L 2R B AT B
JHAA B AR A O, B A(b) A T 1 THz BfET 8 S0 58 i A8 fb i 28, P05 TAHRI R L R 7. S5 R 3R
AH Bt 2 S A B R B, Al SEAE 2O/, AH N Y TR AR TR 4 B G, Y e A R T I 5 A A 4k
KT AR, A T EAE TR 0.01 GHz. P, O AR 7 s AR IO S 0 JE A B, R LSS B R R 4% £ 3 T U8 O
a4 T TR

5
= B \ \ —_
s ¢ B
S =
3 3 8
g g
g 2 m 4 ]

W

0
0.80 085 090 0.95 1.00 1.05 1.10 1.15 0.990 0.995 1.000 1.005
fITHz fITHz

Fig.4 Influence of the periods number of waveguide on the terahertz transmission spectrum
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