5% E3M S % 2 I Vol. 5, No. 3

193543 A ACTA OPTICA SINICA March, 1985

i 08 P2 0 55 33 R 0
YL e 7

RAE & &k MNAE
ORI S BOLE MR LRBTTEAT)

#® =3

BT (B-BaByOs) B KR REH G110 — BT RUAR LR Y22 ke 200038 AT S H0E K W BLh 190~
3000 nm, ZIRFEN A H 237 —4.6X10"%.5.u., CNDO/S JHEALIT BB o8 IR EHNE WGh B ik
9)nm, BSEERE AR, ARCAF A BHMO BiSH %, T /LN ERTA BN A R F
Bl 74%] B-BaBaOy BRI SIMNRUGRARE HA B, RSB IR &, 4PN BRI B4,
T R R ) SCP-XoSW 5 it 51 7 B A e TR, SR 30 #% LaR 60 BIMO 3. 430k
fe A e T R R R R RSN R (R B E E,

—, B H

B WO AR AT A7 B B, S B B R R B R AR B R BB T A%
IR, IS A R S A BT W UK 0 A~
TR B R AR 91 (B—BaB.0) o BHWILHERE  [oom 10
BRI, BEAREE, UHRBREIMERKE, £
— Fi AR 7 PR 7 TR A R e 2 A, I K
CRIRIEEL:, BT LA 7E 52 30 RV 38 T 71 T 405 A5 26 1)
MR, WK WA I AT 190 nm A —
AR, 190~3000nm HiE 0B (E L @l T
190~220 nm P B A BEPEIE, 220~3000nm FEE R 10 20 o e 220
T ), FEWKE T 190nm 6 X B T L 56 E1 190~220nm B-BaB:Oy
S M, OO LRI T AR R T e, — AR R A S
FHER RN &%, IR 190nm Bi% kA% 4f  Fig. 1 Transparent spectrum
WL, 5 — s N T4 100~ 190 nm i B I % ﬁﬂ&ﬁﬁﬂgmmf”@
FRIE, ONDO/S BB fE o B E B S of 190~220mm
EREIRE Y, AR 190nm A EIIH, HIEE9 R % ARECH AT 90nm F
W R R TSR SRR

B-BaB,0, fik iy Ba*? Fl (BsOs) ~* THIES T 26 LB B BE R L™, BEAR L4y 38
5% (BaOg) ~® 76 5 s PN A3 H 24 1 i 2T SRR s ORI 2),  FEE BRI TAER 9 EHMO
B T ToHL A B0 R0 T AR A LT TS BV SRR Y IR IS, ERERHAT F

WeRg E . 1984426 H 14 8




218 ¥ 2 =4 ifd 58

SsNp FHIE R BB T BB B ERMO J73k B R T ONDO/2 J1ik™, AJUR M EHMO 7
WL T LR HLAITEHLIS 3000 o TR, 483 T B-BaBaOu iy 5 SH Bl s £
FRE, MR ABEE, S Bm s sl i % W, RATE R WBOR # 1
SOF-X,~SW 7788 TREE(B:0o) ™ R ABF RN, HTEXMTEPAIANERS
B, BT LU B AT EHMO 775 i 210 B 300 s 32 50 T S5 2RI BLIR. 3T A
SR B AR SR SR 2O, AR SCR SRR T R 4k 4 M B R 951 7R i B

=1 £
2
Ao

—. EHMO i+5 7

HWAEEFHE N R, B B-BaB.O Bk &Y, WY M H (B.0) 7
® e RS B R R, B EHMO 5 SCF-X.—SW R R AT R K- —
A B (BsOg) ™2, fe MR HRY 22 DR 951 28 O 55T DO LU IS SOV 93 2R Oy L Mg, XA
HAT RAGEQ R AR FRASE AB®R R —8, P8k, HRMUITANRI X
FIA4RHY Ba™ B TR, 53k EHEMO #7881 (Ba0g) ~° By i T HEIE T XML Heili
AR, A2 0.1V,

I T (BoOo) ™ By JLATZ HOBH X ST HHEBUES, E RN — A S A I A A
S5 B AH [ 1 51 T 55, R BRI AR

BAVEWE T HEWFR LI, CoHy, BoNoHy, ByOsH, 1 LioFy, BEATH LIS HR
(BsOg) > — 5 T 1, B2 BB SHRRE,

#1 JIHTFERNRK

Table 1  Bond lengths of several planar rings
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Fig. 2 The structures of few planar rings (from left to right:
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Table 2 Counlomb integrals and orbital exponents of several atoms

Hyy (e V) | elem £ b
H ~13.6 ' 1.30
Li — 3.5 - 0.65 0.65
B - 8.3 —15.2 - 1.30 1.50
o —11.4 —21.4 1.625 1.625
N =10, 4 —26.9 1.950 1.950
0 13,5 —32.3 2.975 2.275
P —18.1 ~40.0 2.425 2.425
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Table 3 The relationship hotween GAP and @./Q, values of several planar rings
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Table 4 The relationship between ultraviolet absorption edges and K values
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Table 5 Caleulated and experimental values of 234 and GAP for crystal 5-BaB.Oy
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Calculations of SHG coefficients and ultraviolet
absorption edge of barate crystal

ZaU JIKANG ZHANG BING AND LIu SONGHAO
(dnhui Institute of Optics and Fine Mechanics, Academia Sinica)
(Received 14 June 1984)

Abstract

Barium borate (8-BaB,0,) is a new type of nonlinear optical crystal which was
mude by China for the first time. Its transparent range of 190~3000nm and SHG
coeflicient of macroscopic crystal 239=4.6x10"? e. 8. u. have heen shown by
experiments. CONDO/S caloulated value of #{i{, which was in good agreement with the
experiments was obtained, however, the caleculated ultraviolet ahsorption edge 90nm
wag far from the result of experiments.

In this paper we report one-electron energy specira of some inorganic and organio
aromatic Tings based on EHMO theory. Both calculated values of SHG coefficients
and ultraviolet absorption edge for Barium borate crystal are in good agreement with
the experiments.

Since there hag been dispute on the position of ultraviolet absorption edge we also
calculate it by using more accurate SOF-X,-SW method and the caleulated result
gupports the KHMO caloulation mentioned above. The factors which determine the
position of ultraviolet absorption edge and the values of the SHG coefficients are
diseussed briefly.





