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Abstract: In order to improve the anti—reflection ability of the optical surface of infrared materials, an
anti —reflection super —surface with a double —cycle nested structure was designed. By analyzing the
variation of the dielectric constant & around the two—cycle nested structure, the reflection efficiency of the
double —cycle nested structure was obtained by simulation. The difference between the anti —reflection
characteristics of this nested structure and the surface of a single structure was analyzed when the micro
structure changed. By changing the surface duty ratio of the nested structure, the diameter ratio of the top
and bottom ends, and the aspect ratio simulation, the anti—reflection characteristics of the double—period

nested microstructure surface were analyzed, and the double —cycle nesting was finally optimized. The
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structure could effectively improve the anti—reflection effect in the ultra—wide wavelength range of 2.4-—

12 pm, the reflectance was below 3.5%, and the average reflectance was less than 1% in the practical

band range of mid —long infrared wave. The structure effectively protects the micro —structure from

damage, realizes the superposition of the anti —reflection characteristics of the single structure, further

reduces the reflectivity of the surface of the component, and can be applied as a novel anti-reflection

surface in the infrared window.
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moth eye structure;
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vector diffraction theory
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Fig.1 Schematic diagram of the double—cycle nested structure
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Fig.2 Cross—sectional schematic of discretized nested structure
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Fig.3 Comparison chart of nested structure and single structure
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Fig.4 Reflectivity curves of diameter variation of

nested structure

1.3.2 #EZMKESE TN L @RISR

TEHEZ M A G5H0 00 5 AR b 5 B — 454 A8
R BLEE A — 2, DI B R BB AR i S 4
¥, B S5 R AEAS [ 4 A5 B0 T = B AR Ak X 2 5 %
AR SE A A TP I By BN RS R e AR A
W 5(a) s o BT HASZ 30 I 0 5 RS sz e

0521002—-4



sk I

5 58

www.irla.cn

% 48 %

BEAE 3 wm Ab AN RE WL 2 B A A1) S 3 R AR i B
EPIRAARA  MFE 3.5~5 wm 19 BLEEIN ,
RIEA R PARAL T BERAR L B mifEA% , I HLRE
A WA B I INB RA BE R ACR 55 . PR AT
KR LI, S5 A 2 an i 5(0) s P K TE 8.5~
10.5 wm B, S 5F R B 4548 i 2 A3 i 38 i, >4
BRKT 10.5 wm iF, S5 A B A B A 389 D i sk
/No B GSHAEBL—ZER I IR AR BB RN
SEINAEAE B e B, B ARE R R, DN A 45 A
A ZERE B v JEE AR A SR T R I 2 T R R AR
(B8 i xh B 45 v BE A M2 REAS 1 1 phy Tl AR
PR DR 2R 5 R ) 2 S A AR AR 7 A, AT PR UEAE £
B BE A RS 45 S R0 22 1

3.5 n M (a)

- L ‘.‘i'\ -
- L™
&~ 3pum —*—3.5um

4pm 4.5 um
" +-5um

]
h

Reflection efficiency
Lh
*

R o = i

-~ e p bt e se st

0.4 0.6 0.8 Lo 1.2 1.4
Ratio of height to base diameter

o
-

L -

| i, e e

. . (b)
o LO% =8 um 8.5 pm
E Gpum +95um
5 0.8%  10pm = [0.5 um
= =1l pm =115 pm
206%} J12pm
2 e S
S s T -—
o 0.4% -
T | rhesaasasens iaaaadaad
-4 ; + ® -
0.2% Fe o
S S S==
SERRORS 5 i

500 1 000 1 500 2000

Height/nm
[ 5 i B A AR AR ) R R £

Fig.5 Reflectivity curves of height variation of nested structure
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Fig.6 Color charts of incidence angle reflectivity and

transmittance of double—cycle nested structure
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