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A design of a planar meta-lens for manipulation of
terahertz wavefront

ZHENG Jingkui, MA Yungui
(Department of Optical Engineering , Zhejiang University , Hangzhou 310058, China)

Abstract: Based on the transmission-line model and a meander metal line structure, we proposed a
design of a set of phase-modulating units working at terahertz, and a further design of a terahertz
wavefront-shaping len was proposed. This proposal is demonstrated for terahertz wave transmission
with high efficiency over a subwavelength scale, which yields crucial benefits for terahertz technology
improvements and applications.
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Fig.1 Metastructure and its basic units
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Fig. 2 Basic structure model of a meander metal line working at terahertz band and its parameters
a— ARG HREL,; b— K& BT L H 5L
a-Basic structure model; b-Dielectric constant (¢) at terahertz band

BT BEEBI, A RBEN THEA, XH
“BEREERLGH N +HEE TR, WE 3R,
B 3a A RAEEMAEGIER 3 FBERmESEA R
To, M3 MNMEREEARBITAHR, BNMEARLITRA
“BheREERLEHW+MR+EE, SHEREMEN
FE1 (Gl 3b i) (BR) SHBESERANNR
72 CGnE 3b fia) () M, en=2.9; AWM a
TFRTEL AR (L), ¢=11.77. B 3BbERMERT &
BEAIBENEELEN, ERESBESWRIRE, S5
S8, NERRFERNE—ENRERBEELE 3 MMl
REFEABLTHYMER, FRAKRERSE 2 BAREK Si
B, XESMLEMNES.

a

REERHPR, XASHERB&S WS Rk LS | <
BBRTXAAMEERARMEAR, £XRREHARA «% 4
H 3 BRI BED, Bt A AN REHRKETH i
BHB 2 i 38 BB B TR B A AL EA R, T8 =] z x
IHEEL, BLSCRRCS IRRAME ALK, B 5
Drude BB HBRINHER e, SMETETR, e, 1 b
HARBER TAEL 5 R AT AR A . EX TR S &
R A B2 A, BT S R A S e e phase o il e
e, FHEHNREETIE, £BKREHHNEER &p a-Basic structure of the unit;
W RERN, FILHA R AR 2 FABK R b-Transparent diagram

BHEARNSETSHEAE, XRHTEETR, SNRER



ETH %15 H
20144 8 A P ERMTIS X HELBRILX 1538

BERIET, e, SEEARERD . BB, XE®RETERRKMANBELESIEE, MRDN e,
REFHAE WA ) F BEARHHE .
2.2 3 2dFmSHARN RIEA oo

wmEHTR, 3 EERESBRITEAEN. MBEABBEEIAFABERKEM A, D
WEREERES, FEYLREER 2 WEK 3 ERREMESHRKA A EA ST, ity
FWMFTCHR, BEWHARE 2 WEEW UARES AR FEBERNERRTT, Fmmfeil 45°%
HK B 360°H 8 NEARHIT,

R1AHTHMFERERRTHHEXSH, EREXNTE 1 WSHWE 1 Fin, Hhecak,
%, BEH 25 ym, R 1PHMFEREANTEE, B4BRTRAESGRE, AFFHERER, 54
MALAEI R ITCES 3K, FHTESEGOG, B 4B 7 48R HBEE—RBETHRER, ATERER
KBAMEHE, AREERE PSR, B HAENAMETRMDRE, (BRI S
HMEMRER, FIREREER PRSP LI 3 pm) WER TR ERSHERHUKR., &
BIE 4 PEAFEAHMPRHE KB EER KA ARIEE, 3 HHSGERENFGEME, XER
T AL IR A

F1 HECRANERETSH
Tab.1 Parameters of phase-modulating units

=) S BN R 2 RE wi/pm WEN R 2 BE ws/ym ML HE 6/°

0 0 23. 60

0 4 45. 00
10 8 92.50
15 10 133. 26
18 15 182. 20
20 18 222.00
21 21 260. 00

N O U W N

REEHRE, EBRBRIIKET 23. 60~260. 00°HIAH Az H1 ¥
B, #RTELBE 2« GH. HEBFHEERETR, X—RAFEH
B & RS IRE BT IR BIROR

nHt, EER, EIEMNEREEN, HIWRA 3 BH2 B
SREMAR LR EIFIRAN 1 B&E4%k, WLERE 2« MO
HIVEHE ., (HUBOERR TS RIS, X HFIRE TR
Kigm, AR 1 222. 00" AL EFMERI F T h B, WMRRANESE
B a5, iR Bn HARAL I FIME R & 326.00°, {HItRHFEKR
ARFRESRBESEMIN 1/4.

2.3 KmBEER

ET EREREIT 1 THz (FEK A=300 pm) TR HER
B, BRI RENR, HARTEEA FARALE
B TTHEFIRIAY ., BRI ERE f=2A=600 ym. ®il4
MR RS RWE 5 i, B sa ITERANSGH, HEARBRITR
BIXridi&it, RAANS KM ZEME 1 THz, XN K
A=300 pym, HEIHWE y F R, WHE 2 TH., TRIE—=TFH, EA
S, Esb AMTESSR, MALEHHEHARTRERR, FAE®RIT B4 T L
R 22 WIH, Fig. 4 Simulation of

Bl 5 B TRIFFEHBERAR, FEERNE, VEFHE phase-modulating units




Vol.7 No.15
August 2014 HEEE, —MAHRLZTEREEHER R 1539

U/m

1. 45e6

2. 29e5
93 006

-1. 20e5
—2.78e5

-1. 45e6

A5 WEHBEER (f=600 ym) MRTEMWMHELER
Fig. 5 Structure and simulation of a wavefront-shaping len (=600 pm)
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a-Structure of a wavefront-shaping len; b-Simulation result
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