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A review on Terahertz lens antennas

CHEN Yi-Cong, WANG Shuo-Bo, ZHAI Guo-Hua, GAO Jian-Jun'
(School of Physics and Electronic Science, East China Normal University, Shanghai 200241, China)

Abstract: Terahertz (THz) antenna is an indispensable component of the future 6G mobile communication, among
which THz lens antenna has attracted extensive attention due to the merits of high gain, stable radiation performances,
low cost etc. The THz lens antennas can operate without suffering from the problem of feeding occlusion, they can also
realize the functions of beam control. The function of focusing can not only be applied in the imaging system, but also
play the role of collimation in the test devices. The advancement of THz fabrication technology makes the THz lens an-
tenna more precise and effective, which further promotes the development of the THz lens antenna. In this review, the
THz lens antennas reported in the last five years are summarized by synthesizing their features such as functions, fabrica-
tion processes, morphologies, and applications.
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Table 1 THz lens antennas for beam control in references
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B (AR ST OAM S, v 51 A SCHR[11], (b)FE AT
555 DL SRR PR R G g 45, R 1T A SCRR[21], (o) F TR
#5E, E RS HSCHR[12], (d) Jeshid s, 16 R 51 A SCik
[22], ()M Al 5% MR AR 455, R 51 A SCRik[24], (DAL
oy, R 51 A SCEk[25]

Fig. 1 (a) Lens for quasi-nondiffractive OAM waves, and the
picture is quoted from Ref. [11], (b) nondiffractive Bessel
beam launcher, and the picture is quoted from Ref. [21], (c)
flat-top beam shaper, and the picture is quoted from Ref. [12],
(d) Luneburg lens, and the picture is quoted from Ref. [22], (e)
LP-CP converter, and the picture is quoted from Ref. [24], (f)
polarization beam splitter, and the picture is quoted from Ref.
[25]
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K2 (e 5@, KR 5 A STk [26], (b)#
B AEESL, KR 511 A SCHER[27], (o) B IE 5 0 3 £ 4%
B, (d) B TR P AR L, KA 51 A STHR(13], (e)
AL 540 2T e B, 16 A 5 1 A SCHR[29], () 3D AT ERF-
T B, 1B 51 A SCHR[30]

Fig. 2 (a) Bullet shaped ceramic composite lens, and the pic-
ture is quoted from Ref. [26], (b) hyperhemispherical Si lens,
and the picture is quoted from Ref. [27], (¢) hemicylindrical
PTFE lens"”, (d) hemispherical TPX, and the picture is quoted
from Ref. [13], (e) cylindrical sapphire-fiber lens, and the pic-
ture is quoted from Ref. [29], (f) 3D printed planar lens, and
the picture is quoted from Ref. [30]
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Table 2 High gain THz lens antennas in references
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(e)

lens lens
X
PCA x | x
emitter | detector
()

THz source
(Electronic/
Photomixer)
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Si Ieg A
& ;
- TeraFET
wafer

lens holder N
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(g)

B3 (a-i) =HEEG REETINE ST, (a-il) [F) 42 S 10 e e A )
1) @A T A5 456 , 7F 300 GHz I =/~ F-1fi (S = 0.5.4.5 R 8.5
mm)_b D3 B RS T A SCRR[10], (b) 2 £ R B, 14
Fr 51 A SCHR[43], (c-1) AIRLARSEIR AR, (c-if) AHLAFAIST
PRRLAR 21% B, (c-iii) NSRRI R 21% B 1) B 4
oA, R 51 A SCHR[44], (d) XU G5 BN g B, B
SR A SCHR[17], (e-i) mBUEFLAR BB S , (e-if) I HEIN T30
FER B, B 51 E SCHR[45], (ORGSR S5, B 5]
FH A SCR[55], (9) BRI RS, LR 5 IHTA SCHR[18]
Fig. 2 (a-1) 3-D near-field focus-scanning lens, (a-ii) power
densities on the three focal planes (S = 0.5, 4.5, and 8.5 mm) at
300 GHz by combining synchronous co-rotation and counter-ro-
tation of the lenses, and the picture is quoted from Ref. [10], (b)
multi-focus lens, and the picture is quoted from Ref. [43], (c-1)
stretchable Fresnel flat zone plate, (c-ii) Fresnel flat zone plate
at stretching degrees of 0 and 21%, (c-1iii) E-field of the zone
plate at stretching degrees of 0 and 21%, and the picture is quot-
ed from Ref. [44], (d) two-layered cascaded discrete dielectric
lens, and the picture is quoted from Ref. [17], (e-1) high numeri-
cal aperture metalens, (e-ii) the schematic diagram of process-
ing flow of metalens, and the picture is quoted from Ref. [45],
(f) measurement setup of the time domain spectrometer , and the
picture is quoted from Ref. [55], (g) measurement setup of the
Field-effect transistors, and the picture is quoted from Ref. [18]
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Table 3 THz lens antennas for focus and collimation

%7 ik 4ty Rk} TARMIER ik
[10] B T e TR 300 GHz ST R A
[17] B T e TR 300 GHz A4 L
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A BRI IIRE, NH T HEIME R 2 BN 5,
P 222 F AT TG

3D AT BN AR Jhy Al 25 325 B3 R 4 T A T 22
Trk , FORS BEBOR My | BUASBOAR ARG, D K BEi T
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S JUHR T AR W R 2 4 Y e BUE AL A B B
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FAE I BE T I KM 28 B B R L, n] DUAR I U A 0
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