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Fig. 1 As-grown crystal of BIBO
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Fig. 2 Orientation of BIBO crystal and definition

of polar-coordinates
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Table 1 Reported index data on the principal axis

of BIBO crystal

Wavelength A/nm e n, N,
365.02 1. 8413 1. 8826 2.0453
404. 66 1. 8210 1. 8585 2.0135
435. 83 1. 8099 1. 8453 1. 9962
480. 00 1. 7983 1. 8316 1.9784
546.07 1. 7865 1. 8180 1. 9606
587.65 1. 7811 1. 8118 1. 9526
643. 85 1.7756 1. 8053 1. 9444
706.52 1.7709 1. 8000 1. 9374
852.11 1. 7637 1.7915 1. 9266
1013. 98 1. 7585 1. 7854 1. 9190
1529. 58 1. 7485 1.7732 1. 9038
1970. 02 1. 7409 1. 7638 1. 8924
2325. 31 1.7342 1. 7551 1. 8818
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Table 2 Measured index data on the principal axis

of BIBO crystal

Wavelength A/nm 7, n, n
404. 66 1. 8247 1. 8601 2.0111
435. 83 1. 8099 1. 8453 1.9962
486.13 1.7970 1. 8301 1.9760
546. 07 1.7863 1.8182 1. 9607
589. 30 1.7812 1.8116 1.9526
656. 27 1.7749 1. 8038 1.9428
706.52 1. 7715 1. 8002 1.9378
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&l 4 %fRE 11 2848 47 FE g Hr 1064 nm 5% 5 532 nm
8 6 AT AR IF O, 327 T B A9 A 47 VT IS A 43 5
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Fig.3 Type-1 phase-matching curve for the third-

harmonic-generation of 1064 nm in BIBO crystal
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Fig.4 Type-lI phase-matching curve for the third-

harmonic-generation of 1064 nm in BIBO crystal

(1064 nm fast wave+532 nm slow wave)
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Fig. 5 Spatial distribution of d for the third-harmonic-

generation of 1064 nm in BIBO crystal (Type- 1)
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Fig. 6 Spatial distribution of d. for the third-harmonic-

generation of 1064 nm in BIBO crystal (Type-1I :

1064 nm fast wave+532 nm slow wave)
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Fig.7 Acceptance angle on type-] phase-matching
direction for the third-harmonic-generation of 1064

nm in BIBO crystal
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Fig. 8 Acceptance angle on type-ll phase-matching direction
for the third-harmonic-generation of 1064 nm in BIBO

crystal (1064 nm fast wave+532 nm slow wave)
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Fig. 9 Spatial distribution of walk-off angle for type-I third-

harmonic-generation of 1064 nm in BIBO crystal
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Fig. 10 Spatial distribution of walk-off angle for type-II
third-harmonic-generation of 1064 nm in BIBO

crystal (1064 nm fast wave+532 nm slow wave)
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Fig. 11 Experimental set-up for third-harmonic-generation of
1064 nmJP
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Fig. 12 Relationship between conversion efficiency for third-
harmonic-generation of 1064 nm in BIBO crystal and
input power density
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Table 3 Property comparison of BIBO and several typical nonlinear optical (NLO) crystals

o . NLO properties for the sum-frequency mixing of 1064 nm and 532 nm
Transmission Chemical
Crystal range /nm stabilization PM type PM angle dee/ (pm/V) Anglular Walkoff
@, /" acceptance/ (*) angle/ (*)
BiB; O 270~2600 Stable 1 (146. 4,90) 3.16 0.02 3.68
KTiOPO, 350~4500 Stable E— — e e
§BaB,O, | 189~3500 | Hygroscopy I (31,30) 2. 05 0.015 4,132
LiB; O; 155~3200 Hygroscopy [I(oeo) (42,90) 0.5 0.18 0. 533
s £ X W bismush triborate, BiB;Os;. J. GCrystal Growth, 1999,
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Third Harmonic Generation Property of 1064 nm in Nonlinear
Optical Crystal BiB; O, of Low Symmetry

Wang Zhengping Du Chenlin Teng Bing Xu Xinguang Xu Guibao
Fu Kun Wang Jiyang Shao Zongshu
(Stake Key Lab of Crystal Materials, Shandong University, Ji'nan 250100)
(Received 2 september 2002; revised 28 October 2002)

Abstract; By high-temperature solution method, BIBO crystal with high optical quality is grown
out successfully. The size reached 24 mm X 19 mm X 35 mm, and the weight is 48 g. For BIBO
crystal the orientation, as well as the refractive index on the main optical axis, is measured. The
third harmonic generation (THG) property of 1064 nm in BIBO crystal, including phase-matching
(PM) angle, effective nonlinear optical coefficient (d.), angler acceptance, and walk-off angle is
discussed. The results show that the optimum configuration for the THG of 1064 nm in BIBO
crystal is at the Type-1 PM direction (137.7°,130°), which has a d.; of 3. 60 pm/V. Among PM
directions located in principal planes, (146.4°,90°) has the largest d. value, i. e. 3.16 pm/V. In
extra-cavity THG experiments of 1064 nm, the conversion efficiency of (146.4°,90°) BIBO crystal
reached 39.5 %, and the half-width of its angular acceptance is measured to be 0. 22 mrad * cm,
which is in good consistent with the calculated value, 0.175 mrad « cm. For (33.6°,90°) BIBO
crystal, because the d . is very small (0.31 pm/V), its THG conversion efficiency is lower than
5%.

Key words:
generation of 1064 nm; conversion efficiency

nonlinear optics; blue and violet laser sources; BIBO crystal; third harmonic



