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(1. PEASm L5 2REFRH, LH#200050; 2. E2XFHE 4L, LF 200433)

B E: HIRTREEE <010> fl <001> FEAR T ERIEF] 25mm Ky TR FEAE CaiYO(BO3)s
(YCOB) &fk. k¥ BMERERY MEKREAESLLRREHE, REREBOMERE
A&t 1800/cm®. W T YCOB BIZES I, HBIEBKK N 2000m. #4577 YCOB Rkxt
Nd:YAG @AH ZKEMER. B2 5 KDP &, iHH S YCOB &M AMIELH R
1E I RARGI IR H7 1) (9, 6)=(66.3°, 143.5°) 1 (65.9°, 36.5°) L4+ 8% 1.45pm/V H1 0.91pm/V
XF KDP 1 LBO &i{k. ZERK#FEE 10ns 9 Nd:YAG BB MBS T YCOB & & 4 Bk
BRGHEARGEEFR KT 85GW/cm?®.
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1991 4€, R. Norrestam %A U FEARR M, ST B35 CaaYO(BO;); FEH M —
RINEHABFRE - B L HRELEY CasReO(BO;)s(ff #k RCOB, Re-La, Nd, Sm, Gd, Er
MY) ZEHHRRA, BEMNBFEPLMFNEPRER, ZEEHN Cn, Z2=2. HTFX—F7
BRI HER B ARASE BEHEREABETERERBRHE S, 1996 £,
M. Iwai % A 2] %K F§ Czochralski 34 1 T YCOB 8.5 . Je2H:6HF 5=, YCOB &
AR AFRT KDP Sk IE R, M HEEEREM L EEEN R FHHERMT
HeE, EFESA T NdYAG ¥t (1064nm) #5550 (SHG) FI =AE BB R (THG), =4
FOCHMEN. ZEMILFEER, (EXENAMRMIELRERERE, YCOBRZA TS ZMHX
E, HEAEKMERTRRET —EW3HE B

HREE LR ESF, YCOB gk Rk Czochralski £ K F KB £F YCOB ¥—3
BErEY, BNMRAMRKRTEEEKT YCOB &k, METHAKSEMNEHEE, §
KDP &4kt B9 T YCOB kSt Nd:YAG OB B3 RE, HE XM E T 7 Nd:YAG ¥
B ST T YCOB & B0 A B4 -
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HMIBTHREEK YCOB R RASAMELDRER. HAFTREEFR N &
Y;03 . CaO 1 B.Os, R4 REH T EEEEANTRNEE PR CHRMET T L
BMABRBEEREAREET HA YCOB ¥ &), B RA TR IS M, LAE BB L
BAAEKS B,0s MER. SEEKEE—1EH A EE Bridgman {7 F#417, F B MoSi.
R#pE P, Pt/Rh(10%)-Pt {E@ERIE, DWI-702 B HFRFEH(NER, BEEREEER
05°C. BERTHRTERN Pt HREAEUBHESI TEHR, FETELERE, WU
EFEEHRMREIRNER. YCOB BE &N 1510°C, HRF MM T 1560°C, FH{RE
10h PL Lk, PMRIEFEE RSB RBAY S, B RET B H IR AL B M A iR sk
ey UHREHNTIRELE TRHERFEREREEK. ZRILBXRH, £k YCOB fiks
E YR T EE FE K 0.2~0.6mm/h, @& F ML EE S EY 30~50°C/cm. B X S 417
S (XRD) MAKMWKREETTEMESHNERSEETNE. 54t L 4% 89 HCL VB
TS BT A SR R R TR SRR D4R 3 B AT T R AE-

2.2 ELXERE

{f § H &% Shimadzu 22 & A& 7= # UV-3101PC BRI %40 - BT I - SE L0 Sh I KB (X (UV-
VIS-NIR SCANING SPECTROPHOTOMETER) X Er 485 YCOB BiAH ES X H#HT T
W&, FKHEE 190~1600nm.

2.3 SRR

YCOB & & By ¥t EIMLE X A Continuum 2 & £ 74 PY RFI 8 Nd:YAG B8,
i T BOE K h 1064nm , KR E R 4mm | BRI 35ps MR, WE I BACERSY
ERK. C.T.Chen HAEAIHHIEL, YCOB Rik7E I BAMITA A (6, ¢) 754 (66.3°.
143.5°) #1 (65.9°, 36.5°) A BBMMEHE LY € Bilt, ETREAKMRA—RExE¥
iR YCOB @k b, W ERBHEAIICA M & NE —HREE N Smm gIEES, F3THEH
FESCHETHEMMCLE. B BET —HWE IRAEMITARRY KDP &k (EFEH
30mm), H T3t L. LB FHESIEREN 1064nm 44X 532nm EME 2 E. B
ThE [ BEEITHE KR,

2.4 BAEBGRENR

B — A FEE 10ns B NdYAG MAFHENMARELNESEREE B HXH
YCOB ZAR®, METEMKHES THREMNEBLAGERE REGHNECEHRER
EHHK 9.6x107%cm?. Fikfy RT3 10mmx 10mmx 15mm, 38 Y7 [ H <010>.

3 SR

W <010> 1 <001> He @M EK T ZTBEHA YCOB ik, EREH 25mm. &t
HREBE, TEWSRE. B 1 AR TREEKN YCOB Rk, XHKRKTEMMrTEBREE
KREBEARE, SEBEN Cn, SHESH Y a=0.8081(1)nm, b=1.6023(3)nm, c=0.3529(1)nm
M A=101.16(1)°. ML 45 B 5 CHR (1] ] E (a=0.8080(2)nm, b=1.6016(3)nm, ¢=0.3532(1)nm F
3=101.24(1)°) M —%. HhEKMEREYE, HAKSATEEXNLEF FHEERMLE
2 B R #E 1T 1800/cm?.

E 2% YCOB GhfkmEHMAE. FTUEY, SEMBLEEKY 200nm ; HiEKED
200nm 5, E5ERFEEE; 7 300~1600nm AT FEKTEE N, EHEEF 80% L E. RS
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REW, YCOB BEFENEERE, "TUNBAFREIIKE.

M 34 YCOB & {41 KDP § & %t fk
FEBE o 35ps B Nd:YAG B0 #4435 551 1 R st
TTHE. ATUEL, B4 YCOB &kt R
B R B KDP @i 2 — BRI
FE MY (1064nm) BE B4 45mJ B, YCOB &
WY COR g f ¥ TRUAR G UCEE H7 1] (6, 6)=(66.3°, 143.5°)
ey : & 1 (65.9°, 36.5°) LRSI K4 BIE P 31%
- 1 18%, T Kk F KDP R k#y 12%. Rk,
YCOB & &7 (66.3°, 143.5°) 77 A1 B 4% 5%
EHT (65.9°,36.5°) T, X—LKRERE
Bt AR Ol
100{ 13 —s— KDP-type |
i 2 ] —e— YCOB-(65.9°,36.5%) /
10 —a— YCOB-(66.3°,143.5")
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A 1 #HRTREEREKS YCOB Rk
Fig. 1 YCOB crystal boule grown by the ver-
tical Bridgman method

80

60+

o}

Transmission / %

SHG output energy / mJ

20 A
o=t ' . : .
0 10 20 30 40 50

Fundamental input energy / mJ

B 3 YCOB @k (5mm /§) 5 KDP Sk

0 i 1 i A i A J
200 400 600 800 1000 1200 1400 1600
Wavelength / nm

B 2 HRTEEEAER YCOB @ik &St
ik

Fig. 2 Transmission spectrum of
Bridgman-grown YCOB crystals
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Fig. 3 SHG output energy of two 5-mm-long
YCOB crystals in comparison with a 30-mm-
long KDP crystal

EL KDP &k AindE, i+ T YCOB Jik7E B ML ISR 77 ) £ X Nd:YAG $E# —
WAEBF Y (SHG) AR IERER Y deg. FMLICACES, EWMABMBENBELRHERT, &
BN ESHERIEREREWF I RER:

Psy o< digL?/A (1)

K Py BREFXME, LEGKKHEKE, ARMEEMER. RELARX (1), @K

AR ZEMEREER T YCOB il KDP fg{k#y Psu, W8 YCOB G4k # deg. KDP FiETE I
RUARGLUCEC 5 18] (6, ¢)=(41°, 45°) L&Y deg R T AKX HBE

deg = d3gsinfsin2¢ (2)

H i ds6(1064nm)=0.39pm/ V(7). % 1% YCOB R4 SHEEEMHELEN Y kM A RIE

SERBPGHETT . FTTUES, YCOB &M FMYERE /T LBO 1 BBO &k H. {H

#&, BBO fl LBO @ik RABBEMEAK, A KEERELGERBFQEE, BHILEU

BEAKR-FHEE. M YCOB AU EEMNBEFERBEARTHRESE, BMREE

Jr W E R RTR
¥Rk v 52 B 4 10ns 9 Nd:YAG Bt R A7E YCOB R AT, UM EFELT
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85GW/cm?® B, BkWiES Tk BB ERE. WA T —5 KDP &, LBth®
FELEET EREMEN, FERERG. YCOB &4 R{LFE 1064nm & LB B KA
RGRE FEINREFNEENEFETFNELERE, TUMAGHERSEERTTEL
ARHREAERGESN X—EBECEBEFERERFBE TIEL. EXBP, BhhEE
H 35ps ) N YAG X REEE—HFHEMMUCELXFHEE Y Imm 89 YCOB &k E,
BB EmG. MEROL R EEEET 200GW/em?, & A HE AR LR ELHRE.

%1 YCOB A 5RTHEEUXAFRABHRELER
Table 1 Comparison of some NLO crystals

Crystal KDP B-BBO LBO YCOB YCOB
Direction (41°,45°)  (22.8°,90°) (90°, 11.5°) (66.3°, 143.5°) (65.9°, 36.5°)
des /pmV ™! 0.26 2.2 0.83 1.45 0.91
Transmission cutoff/nm 174 189 160 200
Hygroscopy Yes Yes Yes No
Crystal growth Solution growth Flux Flux Bridgman/Czochralski method

4 Er

HIR TR <010> #1 <001> FEAEKE T EREF 2mm H&HE#REH YCOB
M. YCOB RERESTEBEMBR, &ILiL%K 200nm, FJLIH FRENEE. YCOB &
Xt Ek w58 B A 35ps @9 Nd:YAG BUe#) IR 55 v LUK B 31%, i K F KDP k. [FRt, &
M%) YCOB SR IBtHGERETR BT KDP &fk. B F YCOB Sk IR B &
ERBAKSE, BEFRENHABACHRGRE BWEFES FTRIOLEHRNE, m4EXK
IhEE R WOL.
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Research on Growth and Second-Harmonic Generation of YCOB
Crystals

LUO Jun!, QIAN Shi-Xiong?, FAN Shi-Ji!, WANG Jin-Chang!,
ZHONG Zhen-Wu!, XU Jia-Yue!

(1. Shanghai Institute of Ceramics, Chiness Academy of Sciences, Shanghai 200050, China; 2. Department
of Physics, Fudan University, Shanghai 200433, China)

Abstract: Crack-free and transparent Ca;YO{BO3)s (YCOB) crystals with 25 mm diameter
were grown by the vertical Bridgman method in <010> and <001> directions. The results of
chemical etching indicate that there are no sub-boundaries or twins in the crystal, and the density
of dislocations observed at top region of a crystal is less than 1800/cm?. The measured transmission
spectrum shows that the crystal has wide transmission range with absorption edge at 200nm. The
SHG of a Nd:YAG laser was performed for YCOB crystals in comparison with KDP crystal, the
effective nonlinear coefficients (deg) of YCOB in type I phase matching directions of (6, ¢)=(66.3°,
143.5°) and (65.9°, 36.5°) were estimated to be 1.45pm/V and 0.91pm/V respectively. The bulk
damage threshold was observed as 8GW /cm? for single pulse of a Nd:YAG laser with 10ns pulse

duration.

Key words YCOB; crystal growth; Bridgman method; second-harmonic generation; laser damage
threshold



