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Frequency response of high order coupled mode in a coaxial Bragg structure
with negative tapered—double—sinusoidal grooves operating at 0.35 THz

DING Xueyong, WANG Liansheng, QIANG Lei
(Department of Polytechnic, Sanya University, Sanya Hainan 572022, China)

Abstract: A negative tapered—double—sinusoidal grooves structure is proposed in order to form a
coaxial Bragg reflector with narrow bandwidth, high quality factor () and good selectivity. According to the
coupling mode theory, on the basis of the ordinary sinusoidal groove structure, the auxiliary sinusoidal
distribution with smaller etching period is superimposed, and the negative taper is added on the inner and
outer walls of the conductor to form the negative tapered—double—sinusoidal grooves coaxial Bragg
structure. Through FORTRAN software programming, compared with that of the ordinary sinusoidal
grooves, the bandwidth of the working mode and the competing mode of the negative tapered—double—
sinusoidal grooves coaxial Bragg structure gets narrower, the quality factor ) gets greater, and the residual
side lobe phenomenon is suppressed. At the same time, the center resonant frequency point of the
competition mode is far away from that of the working mode, the band gap overlap is further separated, and
the frequency selectivity is improved. The structure design is simple and reasonable, which can better
separate the working mode and the competition mode, and is favorable to construct a single high-order
mode resonator with high quality factor () and high power.

Keywords : coaxial Bragg structure ; negative tapered—double—sinusoidal grooves ; frequency

response; quality factor (J; band gap overlap
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Fig.2 Longitudinal-sectional view with negative tapered—

Fig.1 Longitudinal-sectional view with sinusoidal grooves structure double-sinusoidal structure
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Tablel Main parameters of the negative tapered-double—sinusoidal

2 R [ B S EE I 5% =) %6 A R A 445 A0 530 2% M) Iz 4 = grooves structure
title numerical value
N . NN NN operating frequency/THz 0.35
AT A L g , AR Y AT W% 15 T Ak , Wit 1 h operating mode TEg,,TMg,
b 5k 9] .25 4P FHL Y > 122 sj 7 outer wall radius/mm 10.0
EI,J = ﬁ( ° )Eg FORTRAN 155 ﬁ *I ﬁ FH Tl‘%: *I J? EE ﬁj E {iIJ inner conductor radius/mm 7.0
HE T IUFR 1E 5% [W) %l A W 4% 45 R4 1R 55 2R ) AR the corrugation amplitude/mm 0.02
the main ripple period/mm 0.43
length of the cavity/mm 85.57

the phase difference b
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Fig.4 Frequency response of the reflectivity in the negative tapered—
double-sinusoidal grooves structure comparing with the ordinary
sinusoidal grooves
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Fig.5 Q-factor versus the frequency for the ordinary sinusoidal grooves
and negative tapered—double-sinusoidal grooves
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Fig.6 Reflectivity versus the frequency for different gradient angles
with negative tapered-double-sinusoidal grooves
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Table2 Frequency of operating mode and competing mode with different gradient angles

working mode TEg

competition mode TMg,

fo/THz fi/THz fuw/THz fo/THz fi/THz fuw/THz

ordinary sinusoidal 0.3500 0.346 7 0.3519 0.356 7 03538 0.359 6
gradient 0 0.3502 0.348 1 0.3514 0.3571 0.3550 0.359 0
gradient 0.2° 0.350 3 0.3479 0.3516 0.358 7 0.356 4 0.360 9
gradient 0.4° 0.350 1 0.347 8 0.3518 0.3611 0.358 4 0.363 5
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Fig.7 Relationship between the different gradient angles and the
center frequency shift
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Fig.8 Relationship between the different gradient angles and
3 dB bandwidth
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