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Abstract The blue laser has significant meaning in the application fields of biological engineering, laser

screen, laser medical technology, investigation, communication and many fields of science. The resonant

cavity is an important component of laser, how to make it work effectively turns to be a major subject. Aimed

at the operating requirements of blue laser cavity surface film, based on Nd:YVO,, Ta,0O;. SiO, are chosen as

coating materials. The films are prepared by vacuum coating equipment and double ion beam assist deposition.

satisfy the operating requirements of blue laser.

Through technics feedback analysis to the test result by several simulation experiments, the electric field
method cumulative error is described, as well as reasons of control differences of short wavelength range and

— .

distribution is optimized, which can decrease the damage of thin- film from laser. The reason of extremum
long wavelength range. By analysising optical thickness caused by refractive index, adjust the tool factor. The

filter coating with well-optical performance, low—absorb, and steady-chemical properties is prepared, which
OCIS codes 310.6860; 310.6845; 140.3580

Key words thin films; film system design; Nd:YAG; blue laser; ion beam assisted deposition
=

ER T,

DG B U T R bl IO A8 G B 3R I PO R R He KT G IR BEOG A (LD B OGRS AT R A
TEF(CCD) LA B — S Hy 745 il 358 45 >R 4 n ™o B o €8 9 S 31 11 VR 0% 40 B P9 2 1 5 B A i 29 1, O AR A
1 W G AE A 8 R U5 R B A T A B, R 2 G iR 1 T iR AT DAY A M A T 40 AR PN B R A L
Y #s B H: 2014-07-29; Y Z1ME 2 F5 H #3: 2014-09-12

EEWB: HEKAKFHEL4(60977052) 48 F 7= 2= 0

1
)

*BIEBERE AN, E-mail: wu_guanqi@126.com

i H (2010A090200006)
TEE B Ir: A FH1R1963—), 2o, Pt #ods, BB FOE 7 M BEH AR A7 i 1 HOR S 07 WA 98 . E-mail: goptics@126.com
0207001-1

Vol. 42, No. 2



S I S

TEAEY 20 FE R, S AMC I O OCRE R BR , 2 X bR IC B9 A W 0 1 7= AR i, 25 TSR AP OL BRI, 4f
J L U2 MW SO IR 7 AR B B 9Ot TR 2 X0 i A AR AZ R (DN A) ™ AR U (ELEE s DA (U BE 8 O 4 Mg 41
SURL AL S 0, T ELACA 55 1 B8 At I 4 R B 9 P OE AR AC 8 1 rb 2 B H RO DG D O AR AR A o
U A 2 R R

A SCLA Ta, 05 F1 Si0- ARy i AT S 2B 4, Nd:YAG ARy ZE I, BE X 1319 nm BOL 28 Se i8S & 3 1) 7
AR T R 2R 440 nm DGO I S R g 1 D) AR AT I B 7.5 WA RRER R, I #EAT T I B T R
A A57F A

2 BRI
AR T S WO 28 10 % 6 T % U T T 1 T O A8 MOS0 1 % e TR T 2 95 O 1 2 43 1
A 400575 T 52 ST o1 T 90 5 M ., DR O A SC 8 A P 5 S S
1 WSRO I S R R

Table 1 Blue laser cavity face film parameters required

Wavelength/nm Reflectivity /%
440 =96
660 =95
946 <8
1064 <3
1319 =96
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Table 2 Refranctive indexes of Ta,0s and Si0O, under different conditions

Vacuum /(107 Pa) Temperature /C Refractive index (Ta.0s) Refractive index (Si0O»)
3.0 200 2.072(0.55 pwm) 1.454(0.55 pm)
2.2 200 2.078(0.55 wm) 1.455(0.55 pm)
3.0 290 2.081(0.55 pm) 1.460(0.55 pm)
2.2 290 2.104(0.55 pwm) 1.464(0.55 pm)
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Fig.1 Reflectivity curve of theoretical design spectrum
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Fig.2 Electric field intensity distribution layer
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Fig.3 Reflectivity curve of theoretical design spectrum
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Fig.5 Test curve compared with the theoretical design curves
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Fig.6 Test curve after improved technology
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Fig.9 Final test reflectance spectrum
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