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Abstract

Regarding the problems such as lower gain, higher sidelobe levels, and less than ideal directional
patterns with traditional Vlasov antennas, this article presents the design of a Vlasov antenna op-
erating in the terahertz frequency band. The antenna is simulated using three-dimensional elec-
tromagnetic simulation software to optimize its performance metrics. Derived from a circular
waveguide, the antenna exhibits improved directional characteristics and maximum gain com-
pared to the original waveguide, though further enhancements are necessary to meet ideal stan-
dards. To further improve the antenna’s performance, modifications are made to significantly en-
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hance its directional characteristics and maximum gain. Through simulation, the maximum gain
can reach 15.7 dB, and the return loss S11 is lower than -10 dB in the frequency range of 280 GHz
to 320 GHz. The radiation patterns are unidirectional beam and linear polarization, effectively
addressing the issue of axial nulls in the far-field pattern common in high-power microwave de-
vices.
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e DAY IR (HPM) — Mg V(B D) % 7E 100 MW DL 1, TAEAZRLE 300 MHz~300 GHz 4 [ HLRE 3 -
HPM (1702 /2 P AR B A4 AR (IR R R I HE BN AR 1 o e idE T i DO 26 TR 8 . BT
Ml & FYEERM HPM BB E MR E[L]. SR, VF 2 @ DRG0 B A #0 et flo FRa =X, ) i
PR G 25« AHXIRIRIEE . 2B RS, W T IR AR LT, BT H AR Xt 48
e B R FRAE, B TMog 58, TEon B58[2]. X i th B Bk il 2 — 3t oozt 3 Uy ) I Sl ) o,
X R MRS AEF AR N T MR GRS, B I BT AN RS, T SRAS L A R DL
LA AR SRR V(3] [4]. P —Fh R 528 Viasov K2k, BEDASCHTEM RN %, ©R&RE SH—
P AR, B 5 3 5 (2R s DA AR AR D) BT AR X FR &5 4, 4% D) TR B AN [ mT BL 23 S i 45 284
FHI Viasov KZk([5] [6]. A1, H AT Vlasov KM BETHEAAE LT JU7 A & 55, £4t Viasov
Rk, HIRGEMBONT R, ERTMIHERETEAEEAE, SRS A Bk, dTFUnkit
ANGHE, AT REATY IHA7E I SR TR 5 A0 I PSP R BT FE bR 8. FRIR, R T SCEMERE, TTRES G
N R, HIX S SEREARBIE R, S RET] [8]. F4h, COBRA KRZNHTHRM,
14237 1) il o R k4 S AL AFUHS 58 %, X A2 Vasov R8T B[R il 8l 2 —[9]. )i, mF TR
P R 2 R e B SR AR, DR B R Viasov K2R 7E KN A] i D RIS AT 400 T Re s R Aa e
fIPERE[10].

A SCHIWT 7T H bR AR 22 3B 1 25 Viasov K2k, H IS Wit t— & 01k RE 8 b dae i 11 R R A
R, R R RIS AE . BRAAE S11. HURLE L VSWR. BOAHEAE . IR, T
]y EIR AN T ) RS R AR, ORI R e e TR B R BOR
TR B TRAR, Hod R EE S11 7E 280 GHz #) 320 GHz #iR 5 Bl N /N F-10 dB, A NILAD
R4F.

2. REZEMSEENHE

Vlasov RE& )51 N BEE AR L Hh fift v v D 2 i 280z 37 77 1) B e g 2 1) 1), HL R 4500 R
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HUESEP L VSWR. K28, T 5B, ST EM7 Ay m AR . SRR N HeR
LRI RMAEZLE R oK, — X &AM SEOEAMEDR, R AR A DG SOk 240 e 75— N LR
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Figure 1. Model of Valsov antenna
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Figure 2. Return loss at different bevel angles
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Figure 3. VSWR at different oblique angles
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Table 1. Various performance index at different bevel angles
= 1. ANESRIAER THE DU sefetrxt bt

FOI() KK 7 (dB) EMWTTA() EMFESEC) Fil i L1 (dB)
15 115 43 36.1 -15.7
20 108 50 37.9 -16.4
25 10.1 51 425 -16.9
30 10 49 43.3 -19.6
35 9.35 53 45.6 -21.2
40 8.85 48 47.7 -23.4
45 8.55 49 50 -25.7
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Figure 4. Return loss of different inner conductor lengths
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Figure 5. VSWR of different inner conductor lengths
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Table 2. Various performance index with different inner conductor lengths
= 2. TRIASHKE BRI IR L

WK K3 2 (dB) EMIT1() EMIESEC) Fil ¢ FEL T (dB)
15 10.4 49 40.9 -22.4
1.6 10.4 49 413 —22.5
1.7 10.3 49 421 ~20.6
1.8 10.3 49 424 —22.5
1.9 10.3 49 42.3 -22.1
2.0 10.4 49 41.8 -20.9
2.1 10.4 49 419 ~22.6
2.2 10.3 50 419 -20.4
2.3 10.1 50 419 -21.8
2.4 10.1 50 422 -21.8
25 10.2 49 424 -20.4
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Figure 6. Return loss of different outer conductor radius
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Table 3. Various performance index with different outer conductor radius
% 3. TRISMNSEF R BRI BEFEARELER

GG R4 (mm) K 35 (dB) EMWTTFC) EMGEEC) il HET-(dB)
0.35 5.44 57 63.7 -9.7
0.4 8.75 54 49.1 -16.7
0.45 104 49 41.4 -22.3
05 114 46 36.9 -25.7
0.55 123 41 314 -24.9
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Table 4. Vlasov antenna parameters
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Figure 7. Directional pattern
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Figure 8. Directional pattern with 0 phi angle
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Figure 9. H field distribution
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