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Abstract;: This paper demonstrates the design and fabrication of the dual-band antireflection coating in 0. 8 —
1.7 pm and 3.7 —4. 8 pm wavelength region at 0° incident angle on the ZnS substrate based on oxide materi-
als. The choosing on evaporation materials, optical coating design and fabrication method, et al. are discussed
in detail. The dual-band IR antireflection coating has been successfully produced by Plasma lon Assisted Dep-
osition( PTAD) technique on both side of the ZnS substrate. Transmittance and environment test results show

that the average transmittance is larger than 95% during 0. 8 — 1. 6 pm wavelength region and larger than 96%
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during 3.7 —4. 8 wm wavelength region, respectively. The firm adhesion and good tribology ability have been

obtained referring to the general specification for optical coatings.
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coating

1 31 =

AT HAR Y K i, (45 i R AT 2 4%
VR T B B E 22 I A 3l 1 AR G R By F
GEME R B AT KA TAE R P 3%
Ty ) i e AT i 10 21 47 2 e
TERTALT IR N 1A G0 1 LUR IR LL AP R 4L
LB R AR LT AN g 11 AT DA L 7 = U RAT AN
SRR AR TAE ) S efranmk €
Frmd , RAT AR IR, AR VD IR AR 2 FIRiT
D5 ] A LT AN 1 AR 5 B )48 o B R 42 | 366 Ik
T 7 e AT I R A2 8 T B DA K ) B
PP Y S IR T RAT I R
T A BRI A 2 1 AR 35 R P BE A
K BABLLHN R G R AARTERE ™ N R EL R T AR
B LA E I B PR T IR R AR T
ZLAMBC BT T B AL FALAC PR RE 2 ) 1 B
SNy Y ER T

TALEE (ZnS) FELLAMI B AT R A OL
fie, Kb 2w R R LT A0 g 11, fHR ZnS T
ORI TE 2.2 oA A R B Ut %
PRI 0 25U 1 25 A RE AP i s 3 RAT 2R Y
FRRIE I 2% 1 | SO SR 3 375 R[] i ELAT 84 (1 Bl
JPREST XSRS AL R A . YL ZnS BY3G B IR T
(7] S i A2 18 100375 5 SN ORAP BL I PSR

FRAE TG TS |3 24 4 b A 2R i
THAT LU0 i i 0 % R IR A S 5 %8, AT 4
AL R G ROR . BT X Fh s, B
AN GUTFRE T 207 it oe . R A2 SRR
TE(CVD) il 45 10 4 WA R0 Bk e WA
( Diamond Like Carbon, DLC) #4571 %% 4 19 45 3
ROR B RHOG EVERERS 22 . WAL BN ] 25 10 v
HABIF PR ERE " (LR X R R
T2, il A RIME . BRAL RS e —Fh KA 2

R AN R BRI 21 AP X A W K

ARSCHRHE ZnS LT AR ZER IR T
M T # o KATH 0 0.8 ~ 1.7 pm M1 3.7 ~
4.8 wm AU BLLL MG B A RHE R IR 1T
A g i JT gt TR g

2 AL

N T IRE| R HIBOR R th 2 )2
TR RAY A, 30K Fof g S 245 4 ) AR B0 R 37t i 7
AT S, BA RIS A SRR AN U
FLIAR ARSI 14 B AV AR A

P 1 RSk B BT DR 1 F R 2L M 2
R J AR5 0 78 TR A A B = 2 T, e ik
QAT T A S O A5 B bl o D R
AR A5 05, ™ B 2858 R, PEl 1
HA RS LL NG ERIG , nl LA R
TP [ 2 UKL R ORI 31 T R4 IRIIE Ol

FERER R BB

Erosion and cracks

Dome without durable coating

My, Rainand solid
g é particles impact

Dome with durable coating

BT B AT B AP A B 21 03 328 SR 45
NER

Rain and solid
particles impact

Dome is no damage
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Tab.1 Design results of optical coating

Layer No. Layer material Layer thickness/nm
Medium Air
1 Al O, 232.3
2 TiO, 33.4
3 AL O, 156.5
4 TiO, 18.7
5 Al O, 174.1
6 Tio, 47.2
7 Al O, 51.1
8 TiO, 317.4
9 Al O, 10.2
10 TiO, 460. 4
Substrate ZnS
Total Thickness/nm 1501.3
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Fig.2  Design results of the dual-band infrared antire-
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Fig.3 Schematic diagram of the coating process
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