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Abstract; A material with specific refractive index is prepared according to the requirement for the preparation
of the laser protective coating for solar arrays. In this method, we apply the electron beam co-evaporation tech-
nique based on doped material preparation methods. Tests show that the refractive index of the doped material
is 1. 75, according with the result of optimized scheme. The material is then used in the preparation of optical
thin films to achieve a further optimization of the laser protective coating properties. Obtained laser protective
coating has excellent properties and its solar radiation transmittance is increased by more than 6% . The film

thickness mask technology is applied to improve the film thickness uniformity of large area thin films prepared
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by co-evaporation method. The thickness nonuniformity of doped material film prepared by this method within

@400 mm area is less than 2. 1%. It is showed that the technical process of electron beam co-evaporation

technique is simple, reliable and suitable for practical applications. Test results of the film performance are

consistent with the theoretical optimized results.

Key words: thin film material ;laser protective coating;refractive index ;doping ; co-evaporation

1 31 =

JEEE IR A R R A A P e
PR PERERE M2 P ST R IR O, 7E o2
W BT, O Tk Bl R RE , AR R B E T
YRR, (E B ARG R T B A AR AT R
(1, FEAE R AN B AL i i i 1) die A 09 45 r 4
AL, RV BT 55 A0 1 SRR, Ay
AREA A i bR B PR AR (AR DL R B
DA% ) AN G T TGk A P o L 45 R 3T 4 3 1 5
¥, T LS B SRR RE AT S R bR R SO R
(A ik 2 RO I i J2= 4, JE - X T
2B 2 BT J7 Sk U, 2 IR AR it LA
SN % T EL AT AR S A T2 HERE
PRI, e e o f7 B ) 5 119 T B AR B A8 2
Prit R AR L2 I T A A 2 —,

TESEBRIE R, 2 T 3eAt B S AN A B 2 Rl
R DI RERIATRE , AT AT 23 R 21 FH 3 i 5 22 o
FRHB AT RSB s B AR T ikt
AN AR, foe 1 300 A4 A A b A A A R AT fi 2
AP BIIR A SR T 12 R AR T R (LR 5 1 ) B 2%
MR PEREAE A . AR, AT 23]
BV (ARG 2 0E RO TIRE ) #E1T
BARRHI T & IR G 2R w2 H b — Bl AR Xt
RT3 LA R G 258, 70 IR 25 A
MRZEPERT . XML I TE AR RHY
il 9, PRI A% PR IR DI RE AT R ] 45 55 07 T, 2
FHEVBLAF ISR ACR . 20T IR AR A B IR AT
TP AR | F2 2R TR A S R AR ] 5%, (5
SR RIS IR R Z W, AR DA SR TR
R

AICAREB AR 5 78k RN 1 AU
Bl B TR IE 2 T 200 o 14 E I S A i

JCB PP, P R PR35 S PR A AR B B e 1
FY R JEE 24 S P | ST RE I 2 2R 15 BRI I Ak &5
RAMAT

2 AFRATHEMAE R

P T R v, o T AR B R i
THES AL AT T 2 FH 2 S e 2 3 569 S b1 kL
AR SC LA BH ER 3l P 380G B 4 S kg 181, o) AR T B
AR HI A A TG, LR A K BH 4 ph i
K PH B FEL b A PF 2 10 B, T AR U B 380 ~
1 100 nm, XS FHOCHIM 5, 762 B BB 4T
% BAR I 532 11 064 nm A9 5 0O6 46 5t
PO B B 1 i R B AR T F il A 5 v P R
BH 4 565 BE R FH 2R 18 2 X6 19 Ak 5 380 e AT Ak i
B gk a ShiE FHBTROGCE 0 B & B4 T
ORI AR 20, BT SO, HEAT RO R iR R

100
80

Transmittance /%

400 600 800 1000 1200
Wavelength/nm
RN SVl it e e S u I ES
Fig. 1  Transmittance curves of the protective coating
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Fig.2 Framework of the co-evaporation system
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Tab.1 Refractive indexes of doped materials at different velocity ratios

b 200,/ (nm - s7') Si0,HF/ (om - 571 HR L 1B bPR T 5
1 0.2 0 - 2.01
2 0.2 0.05 4 1.94
3 0.2 0.1 2 1.87
4 0.2 0.15 1.3 1.80
5 0.2 0.2 1 1.77
6 0.2 0.25 0.8 1.72
7 0.2 0.22 0.9 1.75
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Fig. 3 Transmittance test curves of laser protective

coating
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