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Topolopy optimization-based research of
metalens at endface of fiber bundle
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Abstract: As a research hotspot in the field of nano-optics, metalens can be integrated with optical fiber bundles to
fully reflect their light and thin characteristics. The combination of the two is conducive to propmotingthe miniaturiza-
tion of imaging systems. In this paper,a novel of concentric ring structure metalens is designed using topology optimi-
zation method , and the integration of metalens and optical fiber image transmission bundle is accomplished using nano-
3D printing technology. The diameter of the metalens is 30. 47wm, and the numerical aperture ( NA)is 0. 8. Imaging
experiments are carried out using a white LED light source and the results show that the metalens has good imaging
performance. The miniaturized imaging system integrated with the metalens and fiber bundle proposed in this paper
can be applied in various fields such as medical treatment,industry,and military applications.
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Fig. 1 The overall design area of the metalens
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Fig. 2 Topology optimization design process for metalens
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Fig. 3 Schematic diagram of the structure of the metalens
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Fig. 4 Principle for imaging system
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Fig. 5 Focusing properties of metalens

T B UF IR B 0 AR R R 48K 3D
FTENH AN T4 4 7 B 4% 30. 47 wm,NA 4 0.8 iy
BRI , AT T R E R Y R SC 5, anEl 6 BT
o B 6(a) b MAG I R ; B 6 (b) A&
BEE2E RS B UG R B EEBIR Y 3 wm;
P16 (e ) Ay FEL G S R FBC ) R ) 35 A5 TR, B AR R
93 pm; B 6 (d) Ay EEL G St A E A A 375 A AR ]
18, BN 4 pum; B 6 (d) Sy e Ao 1R B 8 44 155



Wt 5 404 No.o12 2023

i A AT IREMICA B GET  IHH F B 5 1901

BREh AL AR U, EUBI R A 4 wm,, S250 J5 B
WE 6 (a) B, B G LED SEIR & 16 25 i
L% 55 MR OB 35 | %5 % (USAF) 1951 43 B % H
B BB AT AR , 38 O AT S i E
Je i) CMOS B AR A8 B2 A5 2., IF48
FEUGAL A B Al R4 T AR MR AR, AT
X AR EE RAEA TR H A B, AT T4 T T LT R
(R EBAR B B R 5L 56, a3 40K 3D 4T Bl £ 18
P B ES B AOR BN E 6 (b) s, oLt
IR 375 B AR S 56 % B bR ) iR A5 R 6
(¢) ~(d) B, Ml CER AL A5 A0 8 33 e A%
SIS H AR AR 45 A 6 (e) TR

(a)

(b) © (@ (e
Blo ST RS K2R

Fig. 6 Imaging experiment and results of metalens
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