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Fabrication of Optical Filter Film for Visible and Near-Infrared
Laser Communication System
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Abstract Optical system plays an important role in space optical communication, and optical thin-film has become
the key technology of the optical components. The laser filter film is designed and fabricated aiming at four bands of
laser work of 532, 808, 1064, 1550 nm, by chosing Ti;O; and SiO, as high and low refractive index materials. It is
used the design software of film system and adopts the method of electron beam evaporation and ion assisted
deposition. The transmissivity of substrate after coating film at 808 nm is better than 90% , at 532, 1064, 1550 nm,
reflectance is better than 99% . It is focused on half-wave hole in 808 nm transmission area and improved the laser
damage threshold of film by cleaning the substrate, reducing the absorption of the film and vacuum annealed. The
laser clear filter meets the requirements of the system after a performance test and evaluation.

Key words thin films; laser clear filter; ion assisted deposition; laser induced damage threshold; space optical
communication

OCIS codes 310.1210; 310.1860; 310.6805; 310.6845

FEOFC R TR LR . T A D AR
FTse TR BRES TR b 4k TR 5507 1A W . 3R

CI—
W — A LT AT WOE IR 2 DG £ 19 BF

FIF IR B 56 H U2 fe BT R A W9 1 B R
DAY 2 6] D' 368 £ 1 48 L V9 BE SR 3k I A i
B, RSN TERRMERBOLTEENAL. H
7 E AT T 1A Y 2 (] O SRR BR R T i i A

W B 2012-06-21; YRS B H: 2012-07-29

B A 20 el 70 AR B BT 4G T 05T A
WA TR HEL A8 1) 6 £ 3 OB s e
P8 B SROBOAR B g B O R B8R0 1 BB L5 0l e
MIPLIOERE I A B E VIR SCR . O 1 REHE [ i i 2

HETH : &M E R 5 H (2009ZDGG007) ¥ Bhift,

EE B AT 541963
x WEBZE Ao E-mail: kouleilei860313@163. com

) T B, FENE SR W FSY . E-mail: goptics@126. com

1207001-1



i

# ot

A4 AN B 30O U8 06 1R AR SCER X S TR DG 3E £ X il
IASIDERR7 - 0/ P L AE N R G RPN % B S B e o X
MR L SR

2 RRBIT

ZBOG IR R ROE O B 107/ A ST
Il 2 532.1064,1550 nm =PI R R ¥k
F99%,808 nm AbFEH R T ¥R F 900, BERE
TIAR G5 38 5 72 2 6T R R DRI T 2 IR
S ) A 4 AR 100 B VS 4 o £ 5 2%
2.1 MERhEF

T 5 W RS RE L BT a0 20 2 SR RERL 22 ] 1 B ) DR
Be T R BIUBIRE P 5 ) R B R R P R, &2
/i L PR AT SR R R AT R T 2
JE T & AR G 2 b kL R B SIO, , SR R E
0.2~9.0 pn WSO/ 882 % ] ELAG A 1 A O 40
PrIE . AT S A R AT R B A HIO, (ZrO, |
Ta, O; KIS ALY 55 K AL P BERE 5 SIO,
AES K KO It it kS8 LA - Ti. O,
TiO.Ti, O, . Ti, 05 . Ti, O, . TiO, &, H ik #E Ti, O;
R AT S R R R R e A AR A L LR T A A
AV T TRk e R A X
2.2 RuRiIZItEE

P BT AR R T SR, S 532 nm
2, 808 nm & iF . SR — A~ 1K Uk B R] i 2, 3
1064 nm 5 1550 nm [7] i 223K S ot BUEH AR 98 . —
A S B HE R BE R X 4 TE B9 R LR A, R
Sub|AC(H L) B(H L)% C(H L)% | Airf Jy 3 4% it

100

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .

80

601

40

OL.....

Transmittance /%

400 500 600 700 800 900 1000 1100

Wavelength /nm

FHrp Sub RILE . H 5 L appil s R it
FM R SICRMBER M AW g . T Tleale R ¥t
AR E B AT AR B FR S Sub | 1. 11H 0. 55L
0.58H 1.26L+| Air, 3t 53 2 . W HEF L M8 pm.
G LA 107 A I, 808 nm &b % i S R OR T
90% ,532,1064,1550 nm &b i ) 4 K F 99% .,
SR DN ISE 2R 25 4 7 S A% 22 I 8 A R B 4 R
A7 i AR A T RIS L I o IS I ) R RO
TR BBURE SRR, Wb 2t st r .

U BE T« B A R 4 A I 3k 20 000 46 A 1
Fe. &L 532 nm & 808 nm i,
Sub| (0. 5H L 0. 5H)® | Air K I E N AR R,
KA 5 BB S G 007 % FR R Bt 8o
Tfeale %F #8432 #EAT AL B &R 24 Sub | 0. 58H
0.84L H 0. 97L - | Air, 3£ 20 J2, 4y 0 JE B 2 Ky
1398 nm, it M an &l 1(a) iR .

5 T BTV 6 2 808 nm i &, 1064 nm,
1550 nm @& 2% Sub| ACH L)® B(H L)% | Air #
A B R HE B AR Ol HEAS 5 2% o F] Tfcale X 3 43 JB5E
JEHETT AL, B R K. Sub | 2. 49H 2. 71L 1. 72H
0.21L | Air, 3 30 JZ . ¥ FJE FF 224 5543 nm, &
AT 1(h) fiiR .

BT AT DL MY L 2 R o e A v i e R 22
532.1064,1550 nm &b /% K517 Al 808 nm &b (135 5
AR AR DB B8 3X e 78 43 75 I T S B B I 5 AR b A
LS B R AR 5 i N SRy a5 22 T T R 1) a8
KE®,

100
(b)

80

8

8

E 60

k=

g 40

s : : ] : :

B0 W | b=
0 i E i i L
500 700 900 1100 1300 1500 1700

Wavelength /nm

Bl e A BRI, ()% —1m; (b) 25 —h

Fig. 1 Design curves of optical filter film. (a) The first surface; (b) the second surface
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Fig. 2 Measurement curve of the first surface of filter
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Fig. 3 Measurement curves of the second surface of filter. (a) Before and (b) after modification
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