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Abstract

The antireflective film refers to an optical thin film with the characteristics of reducing surface
TEIEH .
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reflectivity and increasing transmittance. With the development of application fields such as solar
energy, optical observation, and new optical systems, the demand for thin films with wide-angle
antireflection properties is becoming increasingly urgent and has become a research hotspot in
the optical field at home and abroad. This article introduces the latest progress in the preparation
methods and properties of non-uniform gradient refractive index antireflective films by inclined
deposition, dry etching, and wet etching, and analyzes and evaluates them. The challenges and
feasible research directions faced in the preparation of non-uniform gradient refractive index an-
tireflective films were discussed.

Keywords

Non-Uniform Thin Films, Gradient Refractive Index, Antireflective Films

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

Bl G 1) S S AT I 75 S5 S % SR S iR i S SR TG A IOV 2 N 2 2R DR B« S ARAR AR 1] 3B [2]
Je v s A [T FE SR AF [41 55 S0 [ SRR BRI, 7 BRI RE A RR Tt R2OL¥ R
G5y 7 SEBLBUGIERE[S]. M AN EDGER B N[6], WORIIAT 7] 814, HotMikit L ASAEER
N FTHERR . BN, FEPIMRIRIRE, P A1 S ifRES, ENIRNES, SO RIGEARA
[, HEERAT R P AR E R AN, XM A RIRSN IS — R W R . IR
THOL, XA IR RN B G 2 SN, K R EOL Y RGBT RS . NSO RS A
RS s AR R RO T A BB ME s SR, R 13 THURMS AR ES ), R FE B 4T
IR, ARSI, BRETTHNIURS SRR HAERGR NS EITE B R 7 R
FGRPEAEBEE, AT LA RO R RO O TR R S R B R . Fm T S SR Rl R, R AR
X IR SR BB AT BRSO, B R T SR A BRSO E T, WOG 2 R, BRRZ AT
L T AR K PR A PEE AT Vel Py S 2 0l 5 1 (1 B S M i e A 9], 98 1 &I Hi S 1L R -

2 LB M B 25 R A 3 36 A T AR SO B, ) U iR AR RIS . WA T
20 s, LA S BRI BB AN 2 SR T DA 5 R S BT A R AR AR

2. {RFTAUE

{BRHTARE (OAD) R 4RI U IR Z TR M B, ORI A K T7 ), s 1 P, TRy
HICS BIRE RO IR 10T [11], IR SR (MR IE A R AT PR, AL B R X I AR K 2 BIBHAS Xt R
AT IRBERERE TS, JF HLANINE 53 3 A 82 RN 2 8] 58 S LE R 50 s A ke 2 S s A
[12]. Pk, FTULEE VIR A . B 28 R R Y B0 80 5 S B R AR R A SRR R AE R 23],
I 3RAT BT i T4 2 =

FEMURITTR S AR b, TSI B B R0 55 A R DU WA TE SR AR R EG), EL fh T AR A
MIFEAE, 2AE “57 R8BS — DR RS TURR TR R IR A A 3O, ORI BB O)
Rt 5 28R 77 AR TR (0 f B R BRI 28 <87 F[14], JF AR “ 57 B, X 5 IE R g i #
A, BEETURIIHEAT, X5 SRR 3 B IR . 285007 IR DT 17 S HEGEECR AN a,

DOI: 10.12677/app.2023.1311049 466 S A B


https://doi.org/10.12677/app.2023.1311049
http://creativecommons.org/licenses/by/4.0/

Wt %

(a) (b)

Figure 1. (a) Oblique angle deposition and shadow effect (b) Actual deposition morphology
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Figure 2. Schematic diagram of MWIR AR coating structure deposited on GaSh
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Figure 3. The transmittance spectra of silica nanostructures with different morphologies (300~1000 nm). The illustration
illustrates the changes in light transmission of the tilted sample (S-wave, P-wave)

3. BRI Z SR EMRIE R IEIE(300~1000 nm). 1HEEHER T HAHERESGEST TR (S K. PK)

DOI: 10.12677/app.2023.1311049 468 S A B


https://doi.org/10.12677/app.2023.1311049

kA

48

B sk, @i OAD HRFE I B — kbl AR 2IA [F47 S 2 B4R, X T OAD i, T4
REERIBEI A K AL ST Z 2B, HoOb2Et AR O Y, XU K 2 B S M s 24, )
PAR K a4 4y RS (K & 1 72, IF48 M B3P, Ordouie 28 A\ [32]0%F B4 BE T T S A 25440,
Vb IR & 7 — Rl R WAR 2 2%, Al 4 FroR, R OAD BOR, TEJERMlEEL R 122 B iR DLIRAS XU
SRS, AR OR A 2 4 D 070 70, IR HLF 3R PVD, {1 Woollam a-SE #ifRi1%
KRS 2, 75 He-Ne WOLIRST 56 F, SRR — AL BRI 5 %8 ny = 2.15656, 1l OAD
AR TR s A p ImIRIIHTHT F BIA ns = 1.59585 Fl ny, = 1.51913, HHUL A LA T OAD AR 3
Hi I RSB AROEZ, ERBAKENT 6 um i, ATLUR I 8 7 BR RIS, ReR
92%.

.

-

_____

O —————————————— f 8 - L
-

% LI, s 0000005007000

Figure 4. Schematic diagram and SEM image
of alternating deposition of TiO, film
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Figure 5. SEM images of dry etching
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Figure 6. Test spectral images of dry etching antireflective textures on CZT substrates
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Figure 7. Production process of oxygen ion beam etching Pl moth eye anti reflection coating
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Figure 8. Nanosphere lithography based on monolayer colloidal crystals
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TR RSN 0.5%~5%. 1ZE A ALD fEEAA N 50 mm. =528 25 mm (1525 i B270 JEEK 1A
ERRHARRR AR PERE.
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