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Abstract: The equivalent-conductivity method is applied to the simulation work of electromagnetic
transmission attenuation for 310 GHz double vane slow-wave structure. The factors which will influence
the transmission attenuation, including surface roughness and harmonic mode, are studied. The result
shows that roughness will result in serious electromagnetic attenuation. The —1st and the 1st harmonics at
the same frequency result in different transmission attenuations; and the —1st harmonic results in greater
electromagnetic attenuation which will increase faster when roughness grows up. The process of the
beam-wave interaction of structure is also simulated. Especially the influence of roughness on working
performance of Strategic Weapons Systems(SWS), such as gain, bandwidth, is analyzed.The results show
that roughness causes gain reduction and bandwidth decrease.
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Fig.1 Conceptual drawings of dimensional parameters and transition structure

1 %S5 & Bt E L5
2 fEHHFE
2.1 ZEHAREENNENBEER

T TR, 2 mR s r s S THz B IR R LU R, X i A2 S v RE A By
S U B A L kAR T 4 SRR B O 1 um A2 AT, T UV-LIGA T2 (AR 2 B35 #] 30 nm
AN WA B EAR R R E T S R, EEA 2 MRS K AR TR, 435 Hammerstad iR
I8 T A i e A S AR BL R Groiss AR S I IR 25 4 S AU R AL, 2 PRI RUAETHEY 310 GHz MR, R TaHLAE 2 35
£ 0.3 pm J5 s 2" ARICR Groiss BRI A AL 5%

3601
340
@
3
N 320F 2
s
Q £
= g
300f g
A
280]
50k
260 L L L - . . . - . -
180 360 540 720 280 300 320 340 360 380 400
phase fIGHz
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loss centimeter with different harmonics
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Tablel Equivalent conductivities of annealed cooper in different

surface roughnesses at 310 GHz

roughness/um conductivity/(10’S-m™)
0 5.8
0.05 3.6
1.00 L5
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