%44 6 o A # Vol. 44, No. 6
2022 4F 12 H OPTICAL INSTRUMENTS December, 2022

XEHS: 1005-5630(2022)06-0023-06 DOI: 10.3969/j.issn.1005-5630.2022.006.004

AR5 e wl P2 %) S &% A g 2 1 i 65

& M, Bk

(LGP TR CHA G B S5 TR, LI 200093)

HBE:. ATRSIRMERLBEERIGEONORTE, Xt T —F 4 UTHE 2R K BIRAEMN
REEAL B, R IATAL B 2 AR K ik, R AMATRZ 5 (FDTD) % ik, 2
AR M AT ES AT T M B, AFREREN, Prikit ey Kok xR MA@ iEs LA R
BT fok BIORGAFN, AL EEHBr o LERERT Smm, ML @2MEDELAA
45 mm BIR, X HMAGABIET AR B KR BRREEL RN EBES, FEAH%
BARNBNKERELSEAME EXNRIRS, MEFLAH LR BT EMN RGAE B E
£,

KR BEE, LT RIRTIE;, KAER
FESES: 0436.1 XkFRERL: A
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Abstract: In this letter, a pure geometric phase based all-dielectric metalens is designed and aimed
to enhance the tolerance of imaging in the longitudinal direction. Numerical simulation for the
designed metasurface is carried out using the pure geometric phase spin decoupling design method
combined with the finite difference time domain (FDTD) method. The calculated results show that
designed metasurface enables the characteristics of controllable polarization and extended focal
length, achieving a focal depth of 8 mm along the propagation direction, compared with 4.5 mm for
a conventional metalens. Furthermore, we also design and numerically validate a terahertz metalens
that can generate two focal points with extended focal length, and the polarization states of the two
extended focal points are orthogonal to each other, demonstrating the multiplexing functionality of
the designed metalens. The unique and effective approach may open a new avenue for tomography

and information encryption.
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Fig.1 Schematic diagram of the polarization conversion

metalens with extended focal depth
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Fig.2 Schematic diagram of the unit structure parameters of designed metasurface, as well as the

transmittance and conversi

on efficiency of a single structure
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Fig.3 The electric field intensity distribution on the x-z plane of the metalens with extended focal length and polarization conversion

and the metalens with normal focal length and polarization conversion
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Fig. 4 Dual focus multiplexing metalens of extended focal length and polarization conversion
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Fig.5 The electric field intensity distribution on the focal plane of the metalens with extended
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