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Abstract: 1064 nm, 532 nm, 355 nm frequency-tripled antireflection (AR) coating was designed on LiB; O; (LBO)
substrate with vector method. The design result showed that the residual reflectivity at wavelength of 1064 nm,
532 nm and 355 nm could be 0.0017% , 0.0002% and 0.0013% , respectively. According to error analysis, the
reflectivity increased to 0. 20% at 1064 nm, 0.84% at 532 nm and 1. 89% at 355 nm when the precision of
deposition rate was controlled at + 5. 5% . If the refractive index accuracy was + 3% , the reflectivity reached
0.20% at 1064 nm, 0.88% at 532 nm and 0.24% at 355 nm, respectively. The refractive index had more effect on
the residual reflectivity of the antireflection coating than the physical thickness. From the incident medium to the
substrate, the thickness variation of the second layer had the most effect on the reflectivity of the antireflection
coating at 1064 nm and 355 nm, followed by the first layer, and the layer next to the substrate was most insensitive.
At 532 nm, the first and third layers were the sensitive layers of the antireflection coating design. The reflectance of
the antireflection coating at 1064 nm, 532 nm and 355 nm increased to 0.15% , 0.31% and 1.52 % , respectively due
to the dispersion of the coating materials.

Key words: thin film optics; frequency-tripled antireflection coating; vector method; LBO crystal; error analysis
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Fig. 2 Vector diagram of frequency-tripled antireflecting coating
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4.4 HEH#HBMEEXEARSENZE

6 Ay T A Bt ) €2 0N THE B 4% I ST R B
a2k . B H 2R (a) 3R 2B IR R AR A 8 8Ok
BRI, MEMRRFEBEREITFTNAA
A REERSERNSE Z . = ME Y Z
BoBE, BRI A ny ony A n, B2 TE SEPR 4552
B est EEEN RSOt HE 6 TR, #
JEAE L B B RO AR R R BRI . T ARE
PR BIALE &AL 3 KT FR 40 . AR =540
I K T4 R 5t , B 1064 nm . 532 nm. 355 nm J
K R 5 3 40 51 A 0. 0017%, 0. 0002%
0.0013% 1% 0.15%.,0. 31 % 1.52% ., 7EX
WEVERESREMEL T, AT B/NEEM R 6
RONT Y R 2 P B R Y R T 5 T SR B A M A g
KB IE R RIS/

14+
124

s 104)

B

£ 8

g 6

6=

]

B4
21 .
0 ; T ; T T T 5 """;7/ ]
300 400 500 600 700 800 900 1000 1100 1200

Wavelength A /nm

B 6 TR AR B 6 BN TR 4R RS 2R Y R
Fig. 6 Influence of coating material dispersion on the

residual reflectivity

5 & i

FIAREE, RANEN G Z—HEKQ/DONE
R, @ Rit, =R &k £ 1064 nm, 532
nm, 355 nm = £ 553G 5 B AY O 2 M R AT iR BRI
BF & Ripes M 0.0017%, Rssz i 0. 0002% , Rsss M
0. 0013 % . [A] B By 1% 25 3 BT AT 50, 37 5 28 B4 A8 4k Xof
Tl R S5 FR I R K F R )2 R B, B 3T 5 2R R
5 AR A 3 KRB R RIR AT 3. R
PR, B R B BURZE AN R, HERE & o R v AR
P8 SE bR B F SR RIAR N R R AR . 0 T 8/
Ve B B8 2k R e VR RA R A €5 RN R AR R R R
Me) , A 38 Ak i A M A O K B TE B R AR TR 3R 15 4
7 PERE T IO A AR

o

=

% X M

1 Yasunori Furukawa, Steven A. Markgraf, Masayoshi Sato e

al.. Investigation of the bulk laser damage of lithium triborate,

LiB;Os , single crystals[J]. Appl. Phys. Lett., 1994, 65(12);

1480~1482

Tang Dingyuan. Research progress on growth of UV nonlinear

optical borate crystals[J]. Chin. J. Struct. Chem., 1995, 14(5

~6): 454~462 (in Chinese)

JERIT. BAMELR MR EM R R AR RO BRERLT].

LM, 1995, 14(5~6); 454~462

Chen Yahui, Hou Wei, Peng Haibo et al.. Generation of 2. 1 W

continuous wave blue light by intracavity doubling of a diode-end-

pumped Nd: YAG laser in a 30 mm LBO[J]. Chin. Phys. Lett.

2006, 23(6). 1479~481

4 Haibo Peng, Wei Hou, Yahui Chen et al.. Generation of 7. 6-W
blue laser by frequency tripling of a Nd: YAG laser in LBO
crystals[J]. Opt. Express, 2006, 14(14); 6543~6549

5 Yikun Bu, Quan Zheng, Qinghua Xue e al.. Diode-pumped
593.5 nm CW yellow laser by type- I CPM LBO intracavity sum-
frequency-mixing[J]. Opt. Laser Technol. , 2006, 38(8): 565~

[\V]

w



1332 *

e

Ei'd 27 %

568

6 H. Q. Li, H. B. Zhang, Z. Baoet al.. High-power nanosecond
optical parametric oscillator based on a long LiB; Qs crystal[ J].
Op. Commun. , 2004, 232, 411~415

Chen Guofu, Zhao Wei @ al.. Study of

noncollinearly phase-matched LiB3;Os femoto-second optical

parametric amplifier[ J]. Acta Optica Sinca , 2002, 22(10): 1195

~1201 (in Chinese)

XLZE, FRER, 8 B %, Je3LMM L LBO Rk #ts

AR AMIEI]. A FFIR, 2002, 22(10); 1195~1201

Zheng Quan, Chen Yinxin,

development trends of all solid lasers[J]. OME Information,

2001, (2): 17~20 (in Chinese)

HOBGHESR, A, SESEOER T R REHRIT] A

Fud 4% 8, 2001, (2): 17~20

9 Y. Chen, H. Peng, W. Hou et al.. 3. 8 W of cw blue light
generated by intracavity frequency doubling of a 946-nm Nd :
YAG laser with LBO[J]. Appl. Phys. B (Lasers and Optics),
2006, B83 (2): 241~243

10 Zhipei Sun, Ruining Li, Yong Bi et al.. Generation of 4. 3-W
coherent blue light by frequency-tripling of a side-pumped Nd:
YAG laser in LBO crystals[J]. Opt. Express, 2004, 12(26)
6428~6433

11 J. C. Bienfang, C. A. Denman, B. W. Grime e al.. 20 Watt
CW all-solid-state 589-nm sodium beacon excitation source based

7 Liu Hongjun,

o

Qian Longsheng. Industrial

on doubly resonant sum-frequency generation in LBO[J]. Trends
in Optics and Photonics Series [ 2003 OSA Topical Meeting on
Advanced Solid-State Photonics (ASSP) ], 2003, 83; 111~120

Chen Yinxin e al.. Double
frequency 671 nm laser with type ] critical phase matching LBO
[T]. Chin. J. Lasers, 2002, A29(4); 289~292 (in Chinese)
ME L BGERSH 4. LBO T 280G F 04108 B %55 671 nm
WorsR[]. + Esk, 2002, A29(4); 289~292

13 Nicolaie Pavel, Jiro Saikawa, Takunori Taira. Diode end-pumped

12 Tan Huiming, Zheng Quan,

passively Q switched Nd ¢ YAG laser intra-cavity frequency
doubled by LBO crystal[J]. Opt. Commun. , 2001, 195; 233~
240

14 Jie Jiang, Toshifumi Hasama. High repetition-rate femtosecond
optical parametric oscillator based on LiB3Os [J 1. Opt.
Commun. , 2002, 211; 295~302

15 Shi Shunxiang, Chen Guofu, Liu Jifang. Nonlinear Optics [M].
First edition, Xian: Xidian University Press, 2003. 75~86 (in
Chinese)
AR, RER, X4k, &b FIM] F—M, k. %
B PR K2 A, 2003, 75~86

16 Tan Tianya, Yi Kui, Shao Jianda et al..
refractive index of the optical crystal with spectrophotometer[ J].
Chin. J. Lasers, 2005, 32(12); 1678~1682 (in Chinese)
TR, 5 %8R8k % M6 E T O S i i
SH%&[T]. + E#sk, 2005, 32(12): 1678~1682

17 Yuan Jingmei.

Measurement of

Preparation and study of UV high-reflection
mirrors[ D]. Shanghai: Shanghai Institute of Optics and Fine
Mechanics, 2003. 20~25 (in Chinese)

BEEM. BGFHRES S R BB MPR (D] B RE
NN E VAT, 2003, 20~25



