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High efficiency organic nonlinear crystal MHBA
and its second harmonic generation
Zhang Nan, Yuwan Duorong, Tao Xutang, Shao Zhongshu, Jwang Mmhua, Xu Dong

(Institute of Crystal Materials, Shandong University, Jinan 250100)

Abstract In this paper, phase-matched second harmonic generations in a novel organic
material-MHBA have been obtained. The high conversion efficiency of 58. 94 % for 1. 06
um—0. 532 pm ( @ -switched Nd : YAG laser). was firstly realized in organic crystal.
Moreover, we have observed strong blue- violet light output, the tunable wavelength of
which was 400 nm~ 450 nm. Conversion efficiency of about 6% for 0. 83 um->0. 415 um
has been obtained.
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Fig. 1 Molecular structure of MHDBA Fig. 2 Transmission curve of MHBA crystal
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Table 1 Coefficients of Sellmier equation for MHBA crystal

A B ] ¢ D F
e 2. 3226 0. 02514 0. 09263 0. 04720 —
", 2. 7339 0. 26352 0. 064986 —0. 23227 0. 05997
1, | 29225 0. 27386 0. 11651 —0. 22437 0. 11651
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Table 2 Main refractive index

1. 064 um 0.532 um 0. 830 um ! 0. 415 um

B _ . 51438 1.56241 1.52717 | 1.62183
uy . 66261 1. 70331 1. 66944 . 76697

T . 74390 1. 81376 1. 75470 1. 96996
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Fig. 3 Phase— matching curves

(a) 1064 nm ; (b) B30 nm
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Table 3 Conditions of MHBA samples
Wavelength Matching type Crystal size Thicknesl Cut direction dogy
| 064 Type I 10X 10 4 mm? 4 mm # = 64°, ¢ = 27, 59° 13. 445"
. wm
Type I 10X 10X 3 mm3 3 mm 0= 63.55° 6= 11° 12. 56 da
0. 830 (pm) Type 1 10X 10X 3 mm?® 3 mm o =72 ¢ ==25.01° 15. 71 dae’

Xt 830 nm G B RFEHAE R 600, LIu P i T RO H Bkt A<, B R P 45 1
9 830 nm X, B 45 h0 T A PR A9 77 (A2 4 830 nm Sy (v AH DT BL 7 1] U1 #1 4 . 24 B HOEE F A
St i 1A R o B P A — R AR, T B B AR RS 29 00 830 nm, IR TTEEEE M. W] 1§ %) 800~
900 nm 8] £ 8 % < 7 V8 3 B33 00 ) i Lk » 1) B4 40 8 B MEHBA F 5 (i A\ S T 1 B AT 48 3
400~450 nm MfEBDEH . ERPRITRED] T EE B2 0 . REN EL
ARSI L . TR 28T 400~450 nm 1) EBUE R £9 3020 49RO, B n B
BRE A BOG A 45 B K MHBA iy {4622 JIRBE A9 S0 R T SR (s i R g 42 i, S
WX R R E RS FIE AP 45 R, AL R MHBA SRS ps BOBIEH &

WSRO RGBT SR8 VP EE T R R R,

Table 4 SHG conversion efficiency

Conversion Phase
w 2w Laser Input power Qutput power

efficiency matching
1. 064 um 0. 532 uym Nd : YAG 10, 90 mJ 6. 43 mJ 58. 94 % Type 1
1.064um  0.532um  Nd: YAG  31.13ml 14. 82 mJ 17.60% Type 1
1. 064 pm 0. 532 pm Nd : YAG 48, 03 mJ 17.4 mJ 36.32% Tvpe |
1. 064 pm 0.532 um Nd : YAG 41. 47 mJ 10. 77 mJ 25.97% Type I
0. 83 um 0.415 pm Ti ¢ AlO, 0.5 mJ 0.03 mJ 6% Type 1
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