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1.1 MIREOEFEZ LB

EECRRLALSBORE - BTEXE, BEEMEZZAT0E L - —DFERIE, 19604 iZMaiman[1]
PRIEXENVE—L—F— % ZD#EIEE LT \WA, Frankenb[21I3RE, KETIVE—-L—HF—RDE
2EPTEFEEICRIIL, Uk, L-F-0RBLXIEREBBROBMIERL T& . REXRIE,
R ERTEL L 2ROEREAEMNRELRBA LTI ZEHFTEL. ZOFEICLIoTak-—L
N RO RS BEB I RIBAICEA ), EHFEORERBEMIIBVTRELREzH- T2

WA, R FERE G, O RET ANAYAGL —F— R 8K L —HF— twmﬂ&i,ﬁ@ H, &
SIZEEENEZENEBICEI TRATVSBE]. INLDEERERICZI - THRLAL Z2EAFLIEIR
BUEERENEEZRIETAAA A Y L —H—, He-CdL —F—, ZF I <L —HF—D L) RHERDR
HL—F— TR TEBO/NHESTET, WOBIES, EFREFLVEVoFEZH LT
B, F0RD, FHRAEPLL - F—-EE, PEAHBOMILRESOSE THEERNICHA S WED T
W3, F7, EERL-F-ICL2EEEREE, GaNEFNX— 2 & LCHL-VEREILPOZEiRL —F — 3
R4 2 2 FR - HENEERT TERICERLTETWED, EF0OHFH, /A XA GEDL—HF—¥
—LAREICHEEFRL VS, HRTRTZELZE0FE - EARCHSHF BT, BEEREHERY
85 A M)y ZBIERERSE RV EEGEEFHFI A TYAS.

INETHE L OB - B D S OFERERENREOREL 2 ENTELS, 6. F7BAR (KL
— ) JEBTEMENL, 19854 2 EDChen b [7]1C & © TB-BaB,0, (BBO) HFHE SN TLK, &4
RFEZAFICBVIAEHER, FUHFM, ERFTESHFERF THEOONT I, AVBRARBEEIN
yFﬁvvf®E“%®ﬁ%<,meV@%ﬁmmem4mmﬂ%Kﬂmm4mﬂ0,wﬁ7@%
EMDLiINbO, (LN) <KNbO, mN)’m&f%ﬂﬁiﬁL% L= —BBLEVE Vo R ZR
D, FD0, FICENRBEICELMEES 2. RENR R YEBRRKBSE L LT, LiB,0, (LBO)
[8], CsB,0, (CBO) [9], KBe,BO,F, (KBBF) [10], Sr,Be,B,0, (SBBO) [11]% EFRE SN TE L.
LBOITTHNOREAEIC O BN EEELZA L TWAE D, RIEREICRS FIEL CFB I TWA[12).

#



T72, BBORKELZERFEERFUEZFAL, EOARZ MV AEHEOABERECOEHENRLTVS
[13]. L2La25, INLR7EBRAEEOLZCIIKERG LR T, REHIEBEEROBE LV DL H

D, TNAZEOBICEFERRFRCTREZLBEL LTS, 512, BERESHL (, #YrAE s
DREELGHEPFELIIICVHROH B720, BIED LBFMEEEFTHLA TV, BEDL Z 5,
ﬂﬁ#%ﬁ%%%ﬁif@ﬁﬁ%%~%nt%@%ﬁt,#OWI%-EEE ZHET2 L) RITheR
BIEFEL T2V, FHONGYAGL —F—OBHAE L PLICEZ 2% 51F, THASEERIDE?2,
#E3mAAmE (0532, 0355um) , 4, FE5EFEOFEERNE (0266, 0.213um) , EZEENIRDOE 6
A (0.177pm) RAFLF <L —HF—ERICHSET 50198umdD L H kT ICEEEESEL,
FNEFNICHEHL-MBZHEE, RETLHFMEROLIICEDLNE. BEF CIIEE SN ELOESR
%, BFEFEEPOHKTL L, HREERBRERIIRIELEERIE L R2I2EBND 5.

RHXLTHE, FYBRARERZACCEFRARILEORE+RKEBICED, HHBERI L L —¥—
DEETTERRL L TIToCEZMEREEZ T L0 L. BARWIZIZ, 1993EIZKRAFETRR I
CsLiB,O,, (CLBO) [14]%Fif L7-EEHE®R D E LEEN (FEE :0266pm) XEOHE, K UNA:YAG
L—F—Ro%E2a5@f@Kk (KE 0532um) , E3&FAKE (KE :0.355um) F4&ICHE L - RS
GAYCOBDFA% - B - RS TERET L7z, 20fic, BREOWBL —F—BIETFMP ¥ —2o &
B %W\ L ¥ 5 EBrilloninBlBEL ARSI OV TOFEELE, W LEELMR 5.

1.2 WX DEK

K id, UTOL ) ITERENS.

E2BTI, HLVEREAEER A Y MY YL - ALY YL - FF VKL — b, YCa,0BO0,),N %
B, HREEICOVTRNRS., ZofRE&IX1997E, KRKEOEHSIZ Lo TH0 TSRO
15129 T L N7h, KRBT FORICEBONH MR 2T L5, B2, 8N ETH ANAEYAG
L —H'— D% 3 Sk BT E RIS,

EIFETIE, 2O00HEEZREEHLEZI LT, REEHRBHoMEXHNE LTHMBOBERE %
To72. SThICX VBN EEFEREEEZ TR TA - Ay YT A - FANYTh - FF IR
L— P, Gd,Y,,CaOBO,), & T, EELEEDIREN 20 ¥ 2 FEHERVAHERESEMAET TN YAG
L—F—0%2, £E3GRELRELELDOT, FOEBERIIOVTHLLIIT .

EAETIE, EXEASRIELENL - -ORELHNI, BENERERFBEE LTHFEIAT
WLt A - YFTL - KL — b, CLiBOII2WT, EELESE, L -V —-8BBICEL o7
Rz T,

EOEETIE, V- —0DHIERICEUABEATHEL, ¥— 4 RE%0ESY 5 FEEBllovwinEELAT
HERBOFHEOBE 217072, ARIFFEAFHE R DLAP, DLAP (L-arginine phosphate
monohydrate, deuterated LAP) 220V CEGELEE 2 AN, BEEBECETLIZEELMA .

FEOETIH, REFKOBTEZITV, H@wms LT3



kkzﬁ

oh LB

YCa,0(BO,) NE K L KHIKDEE

21 3IU®BIC

BIE, B0 —F—DEEFABAIKA 20FTRE SN TWE DS, FTHEEIMEEAVIEER
BEEOBERMERE IO ACKEREESL LT HEL LTEEZEDTWD[L, 2], 1988412K3 D
YAF ARV E 1 BB LTSN NERY AT A1, BEEOBRBEREICL -F-E—-—22E
HL, BEOTAEKREESHL ATEEBETS. C—2%2EESELHEL, CTHAShSL—
P —REIERED BV IdkHz A — V- OER VB LBEFKROSNTWES, ThIT, [fFEL—F—D
Arf ¥ L == (BE 10351, 0.364um) , He-Cdl —+— (K& :0325um) "R HH1, £RHD
BIEEECBERELYLY VT2 ) L— PRI RS L ROBLBIEH SRS TE L. BF, &
HADREKRL —F-FhEEKL —F—0mBEo T, BEN, 2K, 2¥FF ATV —%av
Ny reEEae - Ly MRIGLRSEEL S B0 TE L.

FEHICERED S TWBEEL —¥—13, Nd:Y,ALO, (Nd:YAG) ®Nd:YVO,7% £ DHEREE
1.064um*ETH D, ERED O HEBROEEN LB L -OIIRD 2 ODBEEERZLT) LEDSH
2. (1) ERE»SE2BRBOKENL (0532um) 4, (2) E2EWELEEBRBERELOE
BRI X 2HBEBERS (83 &FE, 0355um) ORETH L. AETEHEROGZMEL —F—OREBEKE L
LTHRICE Il EEICEE T 5.

ENHEEEREMBOBER L LTV O ORESBITONLY, BIENERL 2o T A&
LiB,0, (LBO) [31&MHEN B KL — F RMETH L. 19894FIZHEDChen S 12 & o THIFE S M72IERTE
KT, RELEEE L ERENB T TERL Vo BN RFREELAL TWA., LEALERDY
5, BHEOBVBEEREE L, BENARFOKFLIRICT L2720, BREOHVAFEERD
VESL % B IZ STV A[4].

KRR TR 5 YCa,0(BO,), (YCOB) &, FtH: - ANy VA - FF LKL bV —TILET S
T, 1997 ICKRKFEDEHSIZL o TNAYAGL —F— XD EIBTRELEET LI LRI
72[5,6]. RETIE, ZOHLVIEREAEEROTR EENABEFELHOMITAIIEZHMEL



4 E2E YCa0(BO)NER & ENKXNRE

TS, ZOFLWRL =R A= TFIZo0nTHRR %, BEEFRPESEEL S ICELTHLLAES
NTHIREZ T L5, RIS, EAEREICEHTIEREE, ROERLOEREEE IZoWTHER
5.

22 BREBOEXREREE

REFEDEREL % IR FOFHFH IOV TIE, W ODDOEE[T-1112BFIZENv. 22Tk
R L e RAEDLBICLEL BN s EBHEEIZOVWTOARD Lif5.

T, RRXP TRBEFEOHBEICH B ESHN (Sellmeier FER) 12, HBIBVTERET
Lz LHTBL.

2.2.1 F\RWAEDR

FFEBNEHZWREICAS LIk, 2BEE2FEL CHEEPZERT A, L-F -k lae—
LY P TBWERDOEE AL &, TREIHBREOMICERE 2 OB ERES RS20 X
%% GEFREREFEHNR) . AR THEIBELHRIE, T ZIELIANERD 2 FICHHIT 2
BT, 2ROFEBEIREIZFIALTITI. 1 2DOAE XY SIZE 2 5FEFE (SHG : second-
harmonic generation) %, 220D A 5 IEFEERE (SFG : sum frequency generation) °2=fEik54
(DFG : difference frequency generation) %479 Z & STE& 5. 72750, #NOIEEERST Y HT 7
OIIERE R (PO ENRIT TR LENDH 5.

HET HFMPRB OB S IIFRBEHDO G CGEHREBRTE) Lo TRTE S, 2 RDIEGREEZR
WIERBAEER L SITHh, 3HOT Y YLELE. BREDOL OIS S 7 VLRGSO WL o
EORRE, BESICZY, TAORBEROEBILIIGHEIA TS, EROERELEERIE, 7
YYNBGFRET TR, A WEBROFAEEE L THEONDE. IhEFICEMERELEER
(dy) ERY, BEEBRBEDICEEL RIZTT0, HEOKEVHBOBRISEEL 5.

2.2.2 frHE%E4s

BERRIL, PLOEHREZRC-FREEE CHEICERT L LEES v, HES LRI &6
D ENTBEDHR, RAOTEXLBREOKE 2o THMO B SRS, BETOZFH THIE SN IE-T
DTRIRICE T NLEDIREIB I, MMHERHAZT (BERVE-T) EMTELLENH L. hx
VHEESLIFY, 20EGREREBHROEBRRTCERIE SIS, BELKRE SOBIFEEFE BE
FR) 25 OMETIE LEOMHEBEARGEMES LI LN TEL. BEFREE~DO AN FH % &Y
WCEAZ L THREERZIT) FELZBCABNMAES LTV, ZLOBEERIZZOFRTITbRTY

O

g

i Dtype- I 2 BRAKREI RO DL D RTVOT, ThEHWTHNHESOFBELITS. &
w ETEE.":I mlCAS L7233, EVWICERT 5 2 20ERBLEOSBETERL, FRFROREIR
EHWRLDH. ZITR2O0BMFELn>n KT S, BREANDOAGFFEIHT 2BEHBORE &R E



E2E YCa0BO)NER & ENRDRE 5

BL7-0%, 2SR TEHREGYTH 5.

zgh (Steh)

. ISR
BIfE@ 20 (oXeA=i A=)
EifR@w 2 oXAE WA
DA —TFTE
xy[El

F2.1 —EERERICB T 55 2 BRI E Dtype-INAHE S R1T.

FREEII R ROFETE AR, BWMBOAES2FEALLOHMETERY. oldERE, 201352 5H
BrERL, FREFROBERICHLT220BHFEL LD, 12@HFENIL > THEOELL 2\ (FIC
WET 5) BRIFTELREINEIDTH S, 39 123 FMICL > TRENELREL S (FBHICKHET
%) BEBIWELFINGOOTH S, 2Z8FHORIH LT 2 oDRBIHROEII—HL, EFEEZR
Ehv., FOXIAEEGREEIFY, 10525 50% RS, x2@RAIC2 2 (+0FM, -0
FRNEN1OFE) 2502 “HMEEELSET L. —HERSOBITEEIIIXE B
h, ZEHERIEIR20L) A TEWMEICR .

EBEORFHD SED N B ype- IO HBEEEE,

4r
2, © o

E%Bb, ZIT, kIEEARZ ML, M ER, o AAREERT. BEFXRLETEFRFOE HRE
HER) FREVEE, HERTIIICE2ERRLERE L OBWESE L 2 FAPHFET L. 2
OHFMCKE A S /oL &, EREOMMEEGEMGM NS, 22720, KIZEIEREDERTEIC
T 5720, BRELE2EREOERAMITNIEELS (V+—247F) . I/, EXo2o
DHERFERZ VBB WICERTAE5EHE k, k) OBE, type-IODMNHESLIES, ot &, (I
BAEBITRD LI IZH 5.

4
tpe — 1 Ak = k2 — K@~k = =0 — (n® +n{) /2] = 0

- )v(w)

INSELLPOETERETSHEE, Jb—L Y MRBVWE2 SREFEET 5.

FRUHMEICH LT, EEEEE, kN2 MVE, $RBIEREAGE v 2RUESEET 5, 2 TIER
KETH—T 5.



6 F2E YCaO(BO)NER L ELAKXDRE

pd: i
*

pi

Py

x5
2.2 ZEiER&OEE@.

223 SREEE .
5l & Stype- I 2 BRE OB/ A LB L Y, BHBEL 20REE (FFER) IOV THET 5.
Maxwell FRRRA 25BN L8 2 BREOMmENIE

#mz{&T”#@QQF%%m%Mun

& A (AKL2)

b, ZIT, u  HEOEWE, ¢, EEOFER, L HFEE, A Y- LHHEHRE, P: ¥ —LEE
Thsb. AIBROEMNEREAFER W) 13, BACHLT2EDTI 775 —LhoTWb, 7, ¥
— AWEER /NS T2, HAOREMT L2 0%bh b, BEDGIk/X) D TEREN TV ST,
—fIZsincBIB L IPIEN 5. MHESEFHRIIOBEIIREL, ZLICHHESL TS (Ak=0) ,
Ginx/x=1DEKEL L 5. K, BE, EE2 COBMIHTI2HRDOFREL, WThdBELICH
THA=0DLDTNTEZ S, FERBOFEIIAE FEHIT L TRHEBERZIToTROL I LHFTE
5.

23 HEF-HNITL - FXIRL— b
231 EEHNE=R
REBIVREOMENRTHLHTEH - ILT T4 - FFTKRL— b)) — ORI, 19914ED
7 3 7 ®Khamaganova ® 12 & 5 SmCa,0(BO,), S A DFHE[12] T, PPOBIEZ AW THEFTRZ TV, #
DOEBIZOVTHERTWES, HBE, 272 —7 ¥ DNorrestam S 12 & - T, ReCa,0(BO,), (Re=La",



F2E YCa0(BO)NER & ERNAKDORE 7

Nd”, Sm™, Gd", E¥, Y") #HF LR VBAMEO SV — T L L TRAMSNIZ[13 T2

1996%E, 75 VADAkabIZFHLTE - AV h - FFTUFEL— FAIEREEEME L L CRIAITE
HZERZRWEL, FIEETEIZLIAEEETR L RERREICOVWTREEL 214, 15]. 2 2T,
GdCa,0(BO;), (GdCOB) IV THARLNTEBY, WBMO L VLEMIZEELRESET, Nd:YAGL —
VD% 2EREEE (KR 0532um) HEHIBEL TV L2 EPFREIA TV,

19974, RIRKZFEDEH OISR BEDS TR ZFHH AL HINE L, GICOBDFHTEY 1 b %Y
Eft L72YCOBHMERDER 21T\, N:YAGL —F—ROE I HAE (EE :0355um) 2HEZELZ
EATHEE L72[5, 6]. YCOBAGACOBIZHRTAXZ2HENLEZ2L L, LV EEET CHHEBELSTE
A& ollcdOTH B,

B, 79V A0V —7IEGICOBIINdRYbR ED L —F— B4 F—¥Y > /452 L THCHAK
BOBRMERIRE &A™ (self-frequency doubling crystal) % BA%E L TV 5[17, 18]. %7-, KEDChaid iEYCOB
Z B L U CRBROMEZ 4T o TWA[19, 20].

2.3.2 #HBEEE

YCOB, GdCOB%, HLTHE - ANVI 7L - +F VAL — MERDE CITBEHZO S Hm (ZREHCm)
R L3, 21], LR R 7D 2ROIEREAFERNEL EHT 5. YCOBDNEE, KFEHIT
a=8.046A, b=15.959A, c=3.517AT, #EREIIERRATIEZ, o=y=90°, B=101.19°& % 5. HAIETFIE
fL#AKYCa,0(BO,), 2 D DEFTHR &N L. HEOMHEIIEL, vBOAFZEFHE b > Tw
S, MEh XEHIC L 2 BERT TR ONIEEL, M23I0RT. 22 TIEGICOBDHEEHEZRL T
BY, YCOBIXGAH 1 P 2YTEEMRA:HEER D, HEIFEHEEDNBO,L, Gd, Cak FhEhi
A OBENEGRPOBR I NS, 72720, RF0C2% W) BUBEIENEEIGEVEET L 3
A, GAdECal 3 TEHBREP LA LBENZ 2 DOBELDFHVEEZ LTV ALOEALAT G L 2 -
TWa,

FUBRREROFEFHEEOME, NV F¥y v 7 (I TCORINGE) 2 L2 RETLEERIE, &
TERLBEOEEGPOLRARL—FMEAF N —TIZH BT Db o TWAE[22, 23]. i,
ChenlZ & o TEELWIFEA 2 &N, A4 70— 785 (anionic group theory) & L THZRILERTW
5[22]. YCOBH& TIZ=ATRDMBO) FHBEL & 570, MOFTERER L ERTHEREEMEIIFR
IBERE 2L, BHORIUE S 0.18~0.20umAP AR E N2 45, HLER A+ ¥ ORIXD/-8120.21um
ERRPRERIIVTZ MY AB. LELADS, E3BBTHNRL L) ICHFIHEI AV 2EEIC 007D
2, R L o THENERORIMAHBEICITZ A ZEHFTE, THIASEENEDOREIIBVTENT:
BEERT LIz b,

2 N5 O#EIECaRe,0,(BO), ¥ CaReOBO,), & ER SN B P AN H 57, KRBT TIEReCa,0(BO), Thi—L T
B, Flz, BEPICRVREEERG LVEENFET A0, MOKRL - PERJILTHFIRL— b EIFE
na.

)P -RIRLEEERER—RT T LT E BEAT, NAY, ALBO) A &H OBMEFI[16].



8 E2E YCa0BO)NEREEKNKDRE

Cai

Ca2

[2.3 GACOBDHESGiEvE.

2.4 YCOBDOHEREBER

YCOBIZREE A & D5 & EN TR 720, EENZEEEFENABOMBSE BiFE (C2E™) %
AWTERZITo 7. {LZFEHILTRE LB L 1200°0CT4BRME L, 8FCO,DKRELIToTH
REREIER L7, HRDOBIEIIGICOBT1480°C, YCOBT1500°CE BB EIRICR 5720, Il D 5D
BEHAWTWS, B, 223082z ARERT TERET- 72, BREGTR21LF L
05,

F2.1 HEFREH.

F IR 1480~ 1510°C
BREER Ar
BH A b
5l& EVF#RE 3mm/h
mER g 20~35rpm
B HIEE 18,30+ 4

YRS THRRENTWA LA, BFMOFRTIIM» L7 Ty 2 (Eh) OoFEk, N7V (Kil) OBA
WRELZMEEL 2> Tz, BIEANTORSA - REREOGHEIE 25 L)1, BRDF1& LT
HEEbEHIZEATS., SRICXY, 75y 7DFEZPIRITEL LIk o7:, T2, NTIUVDREATSE

HCrochralskiEDHE.  18165E DEFOEEIE S BT 2 HM[24], %5 LR EBHIE.
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E|E EIFICE > THDATNE 720, 1 -3mmhDE&ET| & EiFE 7)) e TYETEL. T4, W
BEROESZEELE=5 L, BERMERFEET 2 L) CHEARENOREEZT-72. ZhoFRER

AW LR, M2410RT X9 ZYCOBEBRTELZ LIk L.

e

2.4 YCOB#E 5.

2.5 #&& O FF
2.5.1 &, E%EHE#’—’%

RFEEZORRERIT, EIROFEEH (x, z) REEEICE S/ BINEETERL LHBELR
T, %aam%’iﬁfﬁ%#v—%—yﬁ:@)\ﬁﬁﬁrﬁ]%ﬁtmﬁéfb FROBIZIZEREORE X, @A
o TBLALENH L., MHEEOBVRIFEPESFGRICBTA2HGEHKAMEFEETHS T L0
T, XEBERHAFE L CHFEETMOF 2 RE LBITROMELZIT). —F, YCOBD L I 2 HEHEIZ
BT AaEait, MR —HTr2FEFEIIyE o) OALRD, FIOFETK, 28z ROTR
LRTNIE RS 2w,

AE T, FERH LaueE® 12k o Tyl A%, 70222 (FOAXRTSAHF—) “2HVTH
EEX#MoFMEREL, HEWMLELNE, FEXTHOMBREELSH,IZTS. YCOB, GICOBDIEE
(BFER) FIZRERA—L#E2 5. DTICBRSHERIIRE TH ) BEBEEKEGIYCOBKE @IV THIANTC
bOTH5.

XAREHEEE 2V TLauel S 2 RE L, HEObE (acti) OEML - BFELIT o572, Mo (Ko
HE R [25]  0.70926A) D k) RE\ILE ﬁf‘oa;té'ﬁwi%%xﬁﬁ S, HIRITER o 7-LaveBE 25BN
. IhEFET L L2 RET AL TOEENCUEE (Ko &25) © 1.54050A) 12~ THIEIAT
Z AT, #EEOIZIIMox VTV 5,

a, cEiHL, x, zBI AR OHEEICE, H2507 )£y ¥ a 3% — (Laue & D X#REIF{ED—

ﬂihm#b@Xﬁ@ﬁ@(MWﬁﬁ)%ﬁ L+ BHED 1 DT, EEORAE TS 0IFH S h 525, 26).
EXT2 2MORETFORICRREEBS, FETHO ML HRET S HE
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) 2D LIZLTWA, ZNIZGICOBEbEID S A72d DT, M X GEEBIT» LB L NLBERTFD
BTHhb. BROFIFEHRMIRFRONT, BRONE, B, FEFTMOBBEELTL TS

a* a For<100>

- ' » ' »
® » L ] [ 3 L ] - +
L ] * » ! » ) -
(207) (201)
. - . » - *
(007) (001) (002) c
. - . » - *
(07) (200) (201)
* L - » - * - -
* - [ 3 . * -
. . . A schematic outline of usual habit
2.5 GICOBD Tty av/8¥%— (acH) . X2.6 GAYCOB#EE&EDO# &4V D%,

bB A TICH & LT 7:GdYCOBRE S DMEIERITRT & 5 2 FTMER L 25, BAREEEZ G HH
T OFATIAFMTE O XREF % A7z 25, e XB0o RS Il S, Thid (201) BoRS
=2 =TI edbhodz. £/, (2000, (400) B -7 D/ LNLAHEZRD, #HETF
D FEhaxll (<100>) ZHRELZ. TRODERDS, RIORT L) 2REEINE L &8O BRI S
P o7z,

R, ZJURAZa NV EoTHFEFHOFMEHED, KR OBoAEYREL/:. JOX=an
DOBEDNEIZHe-Ne L — % — (0.633um) % FHV72. x, zBIOHFNIKICHER 25 3 SFREEEED XS
FEDRAFTH» 6 %%L EFERRLZDLIICHREL. LAL, W OPDOTHIT7, 27, 281K
Lha kHie, CHAZOFEITWF M ESBMOMOAEILKERSHE D5, FICRPURITET
ik%(WWT% EHRFRIND, 20720, RFERTHEONI BRI, ERTHEZEELHEL
X, ZBEN TR LIZEBEINI W,

252 ZOMOiEHE
2521 BE:BEE

SHNEFEACTEBARY PVOBPEZITo 7. EAHAD1LIMmDYCOBHE DG HEBART b
VERRICRT. EBEEEIT0.25-25umT, BREFEEIZKR L 2 ARIUHIZ021IumTH 5 2 Lihho
7z,
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100 T LIS L I N L 1 L A L

80 [ (r .

g I :

g 601 7]
c

E o .

E a0 ]
c

S b -

| - -

20 I~ 0.21 um -

0 LA T P PR R SR T R e

0 0.5 1 1.5 2 2.5 3 35 4

Wavelength { um)

2.7 YCOB# S D& B,

2522 WEL—H¥—1BERHE

RIS, YV TN ay POQAAL v FNEYAGL —HF—Z HVWTHEL —F —1BEREL A
FHEICELTEE4EDLI2HTH L AREDT, ZITRERIIOWTHEILRNS, BREAR I
BRARX (BEEE . 256W/em’) % Hw/:. YCOBR&E L, y#As, 2#FELD1.064pmt (731 R
T8 : 1.1ns) X LT, BIEHEIZ18.4GW/em’ Th 72, THIZUHIICE—D L —F—THlE I,
BBO[29] (#B#EBIME : 14GW/em®) , KDP[29] (B1EBIME : 16GW/cm’) DEL ) b REWVWI LHbh o
7=,

2523 fwmEDILFEY - BRAVIFIES

GdCOB & [F 4%, YCOBIIMBD F7EERERD & ) ZBEESF L2, BOTKELERHTHL. Kz
TEDEAKICBLTBVWTLEEIZILL2WVWI E2HELTWwD, T2, YCOBDOHEMBMEE
VickersTEEZ DHIEIC & 0 <7, B5 N ESIZYCOBT646.1, GICOBT639.7, KDPT1442TH 5 T
ENDbHY, KDPD 4ELUEDER DI b ol. ZOBIKERELROT, BEOH T AN
FRTLABZWOEL, FIEMMTA L Vo tFE DS 5.

¥ 72, GACOBDHAIRER, BB ERESOEBFEI Mougel 512 L o TRARLNTV5[30]. BED
PO EEE 22125 LD 5.

HAMETENMAED YA YEY FEFRESICHLAR, EL7IZAORERD S S YUY 5 HiE.
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2.2 GACOB#E & D4k,

density 3.70 g cm?
specific heat 0.601J g K (at 28°C)
k=2.18 W m' K" (at 18°C)
thermal conductivity k=132 Wm'K"
k=2.40 Wm' K"

0,=10.5 x 10° K" (below 900°C)
thermal expansion coefficients o,=8.3x 10° K"
a=14.7 x 10° K"

temperature derivative of refractive dn,/dT=2.0 x 10° K"
indices dn/dT=2.5x 10°K"
(A=1.064 pim) dn,/dT=1.2 x 10° K"

2.6 NA:YAGL -V —-XDEISHERE

Z 2T, YCOBAONA:YAGL —F —KD5% 3 Hi#E (0.355um) zHE &, ZORESEIIOV
THRRERY T LD, EBEOERIZEHSITL o TRD S N7 Sellmeier SRR, S MBS AEF
BLTIT> TV aAY, R TIRREH/ICER SN Mougel 5 DX (FHEBR) BLUZHERAL T
5. ZHUE, Mougelob DX 6 DEHERROFPEZDERMEL L —HT57-0TH 5.

2.6.1 (HEESA

HARICETAYCOBRRZEERER T, 3200ELE5FEITE (, n, n,) 2b2. MHEEEGORR
BROBEE 2HBINERFEOKRE 213, HHEFTFA=nnTEX LI LD TES,. YCOBDHEITE
0.04113GdCOBDfE0.03312 bR TR E {, N&:YAGL —H—kDE I ERERENTRE RS, T2,
THEAT L E 2 HBABEOERERFRIIERE T0.723um e % ), GACOBD0.831um!Z <X T0.108um4E
BEAIZS7PLTWAS,

MBBRREIL > TEIERKZIEY WS LHEES&MHE,

2n 3 2
= K22 2 — 1 = 2 ™) a2 ) 0

L7 A, YCOBTdtype- IDNMHEEDADNWEETH A, type-IITHEELMEZITHI /-DICIE, &5I1ICKE
GBI ZLEL T 5. Sellmeier FREA D HFE & Nictype- INHESAD H — 7IEH28D L ) 2%
. HHIZERT LI, TITHWTWS, ¢iEE3RTREEROAETH L. OIIEAZEE ANH
AT Tk EBEizE D% TAE, odRER (yHE) ~OkOFELx#MEORTAETH L. ERTH
728 3 EREREOMMEEE AL

xy® (0,0) : EERE (90°,73.2°) , BHEME (90°,73.1°)

yz T (6,0) :EERME (58.7°,90°) , FtEME (58.7°,90°)
b, Ihi), BEIROZERBEIRFEBEE LB LTWAZ Ldbrs, —ikiC, TR
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BROBEEEBRITIFEIUNOMHEESAIZBVTHTIILPTELA, YUV B LA - AR, BX
CAFKDOBEFRBEDIZL VEVST2E S OREELXE LD TERIIHVWONEL I L3V,
ZZThH, YCOBDxy, yzEIADMMHEEDAXED .

A (73.2°, 90°)
90I|I|l|lllll|l|‘l|l

80 [~

70 I~

60 [~

50 I~ -

40 -

0 (deg.)
N

30 |~ =

20 - ™

1woF X -

PR DU R N ISR NPT S N
0 10 20 30 40 50 60 70 80 90

¢ (deg.)

0

2.8 Nd:YAGL —H— D% 3 ERiERE Otype- I HES .

2.6.2 ERTHIEMHE
BENHEAF IR EE9.6mm (xyH) £4.7mm (yzE) OYCOBHEZEIDIML, IhoDEEER
WA B EENEME R ANz, EHINICIIND: YAG L — ' — (Spectra-Physics, GCR190) 75 D 10HzD# ) 1%
LEIME, ©—AFImm* (7/9—F vi#@%) OCV-2%2HKEE L, $2EABRRECIL—F 58
I BOKDPE A7z, typeIDMABRE A% AT Y 7201, 2 BRIEEM™ % A\ T 2 DO AIED RIS
A% R OZBMICTATICR B L) T L. BREOMBICEZE T AV —Lpn7 + P44~ FERAW
7. EREREAECHADEEISRER L OBMELBE 2T I L THETE . 2HFERAL LTLBO
(type-I(xy), d_=0.68pm/V[32-34], &7.5mm) "Z#HVWTHEZT -7, THIZLY, xy@HAHT
0.52pm/V, yzEIHAK T043pm/VE %% Z EHbh o7z, KDP (type-ll, d_=0.3507pm/V([36], /=8.7mm)
REBERE LBAICOEVVEDORERIB LTV S, AHEMICET 2R GOEMIFRELEEHIL
deﬂ(type —1L,xy)=dj;sin¢
dyy (type — 1,y2) = dyy sin’ 8 +d,, cos” 6
TETIENTED. ERERD SFHMBEREEBRORSIDIRKDOONEG, dETREOHFETE LD
7ebd i DEBERP S OATIERE S &\,

AR ICH LOME (BRREEE B S 2 W) |, $2BREICH L TALK (ESRLORLEOEEEZITS) ©
BEEE b ORFRT.
PAFE TRV ERORENHOBERT Miler's A35]) £ZFEL TWAaL
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K2, BE, AR LIFREERD. 27, FRRIMAESSE L VRE, AETELS
ol BICHNPEZIC R B T TOEREEDR, FELE (FWHM ! full width at half maximum) % 1§
L, BEBHT 2 HEERE BTSSR S, BADF 2 -2 7 h— 7 ES 6 bsinc IO
Biihsd.

S r SV ZAE— FEREOMERA T — ¥ (0.002°/73V R) 12k b L, SEAFEREZHMELZ. £
FPHEHEONBESREZHVEE, 0, 00 &L LTI ERFMAES (535, 32.18) &4b. £
BRICHERT 258 E RS ENIC 22720, BIEEFFEOALHEL TWD. RO HIEEF
HEM2.9.1I7RT. HIDORELEE, 64, ¢FEIZEFNEFNILY, 3.23mrad& % 1), Thnb AR
AiRi35.6, 3.1mrad cmPfE o6 N 5,

T I LR L LY I LINE L I LELLL I LI I LELELL
' S5 s6i=5.6mrad cm 1
™ o %
S o8 :— :° %2, — 0.8
5 L
o B ° . A
[©] - o 5 .
¥ 0.6 N P > . 0.6
5 - —>
ks o4 L : . 19mrad 1
5 Ot o S (=047cm) 4
E i ; :
S i ° o §
2 o2 N H -1 02
0‘..%1‘:;....1....1%%.. 0
-30 -20 -10 0 10 20 30
External angle A8 (mrad)
(a)
L} I LELEEL ' LA I LI I LI ' LEN I T I-
r £ A¢=3imradem ] !
R g e i
L ® o -
g 0.8 [~ ,5 % -] o8
‘5’ S
o i K Y ]
2 o6 s ° - o6
o —> <—
e [ R ° 3.23 mrad b 0.4
5 04T : 3 (i=0.96cm) 10
E : ]
S - $ % ]
Z o2 s % 1 02
mer“"....l...l...l... o
-6 -4 -2 ¢ 2 4 6 8
External angle A ¢.(mrad)
(b)

H2.9 YCOBD%H 3wkt nAEREE (o) yEUMES, (b xyEEES.

Rz, BHOBREFELAEL, FRELROL. ERZIEKGHEO 7Oy 7ORMIHEAL, FMIIC
Btk -y —RTREZHE L. BEOAS - BEREPFARRICEHLIRTwAEE, L—¥—{x#k
FENRESAPREL, BREFEOI —THILL R B[37. €070, EHET7 Ty 7 OBERIZIET IV



IkANEFED, AFHEZE> (HEHEREZ &/NRIZL.

0.5

Normalized output power

0.5

Normalized output power

2.10 YCOBD% 3 BiAEENRESE (a) yzEAVHEES,

B2E YCa0OBO)NER & ENNXDRE

LA I LI I I T ol T I LN I I LI A [ TeorT I LILLEEI
» o5 O -
W s o YCOB(yz); I=0.47 cm
i 0q° s,  ATI=85°C cm 1
L o [y _
N @
‘, ®
5 : 5 4
- © -
%
- @ -
%,
) i
KN
L % J
°o
B k%% .
o °K\%n’ -
L1 I Ll L ‘ 1.t 1 1 I L1t ) l L L ) ) I 1t 1 ) I 1t 1.1

30 35 40 45

50 55 60 65

Temperature (°C)

(a)
llll'lIlI'IIIII|IIIIIIII|rTII|IIII|IIII
B Q%%&., YCOB(xy); I=0.71 cm 7]

o % AT=97°Ccm 1
8 %
owe E
e°° °‘Z, J
N EY
- Bf e
- s
= @O
B ofw
|
IlllllllllllljlllllllllIIIIIIIIIIIIIIII

30 35 40 45 50

55 60 65 70

Temperature (°C)

(b)

(b) xyBE{ZAHES.

HI5E L 7oim BRI % 2,100 7R 7.

15

DB, BROMMHESTA»LEEOAELTLL, MEEITo/z. THhIE D413, 459°CilB
VT B EEEIEIX.0, 69°CE% Y, FWHM TOREHFAIRIES.S, 9.7°Ceom&FHETE 5. MEERXRL
DIERHFHOTNERT Y +— 73 7%, Sellmeier FRERD HETEIC L hRD /-,

PEO@IE -stEIZE 0B o fEr 23 CT &0 5. HED/®DIZLBO, KDPOEDLMATH S
B, ThooEREeTXBELEES AT 22, BT L THTVA.
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F+23 NAYAGL —HF— 0% 3 ERIEEIEE.

External angular acceptance

bandwidth (mrad cm) Temperature ~ Walk-off

d. (pm/V) bandwidth angle
("Ccm) (mrad)
AB ¢ A £

YCOB (1, xy) 0.52 - 32 9.7 8.5
YCOB (1, yz) 0.43 5.6 - 8.5 4.7
LBO (1, xy) 0.68 - 1.71 19.0 18.3
LBO (11, yz) 0.50 5.02 - 37 9.30
KDP(I) 0.35 1.58 - 52 26.5

2.6.3 ERIVELENXORE

RIZ, YCOBDxyHHZRTFEAWVT, BV ELNAEYAGL —F—K0E 3 BEREFRELFTo7-. 22T
X, WBOHES L LTKDPEZ HWTWn5,

BERBENRRE LT, EERICHARBSNIFERL —F—FH#ENd:YAGL — ¥ — (Spectra-Physics, T40-
X30-106Q) Emwf VALV DE 7R HEMSEs720, EXL VX 2HAVWTEERICES
L7z, 22T, EFERTSmmOEXL Y A% I1MER L, Eninicg 2 BRERERE, EEK
EIGABREERTEBL. £28REDOHEEICIZILBO (CASIX, type-I, d.,=0.83pm/V[32],
&12mm) %o/, LBORIBE#148°CICT 5 2 &, xBi AMOFEHFMARL SN TR E & 5[37]. &
FONMHESICHNTERYFEIMEL, EBEAELE2ERNELOEHRIEOTIL R RS, #
hwz, BIEAEOKBIERE, L2EREFAHEINIE, 200 AT HOEL YL+
S RAEAER D TR L 72 5. |

ERE, 52 WmIHEE Zype-IIOKTP (d_=2.5pm/V[38,39], ¢(=13mm) %M L7254, £2&HED
HOBLBOL RTEHWEPRONS D, E3FREOHRIICL L LMK 25, ZOKRIL, KY
=N -DOFHRYBELV-F-2HVTEITRAKI TORRERLTOBE, E2ERAERECR
EREREARFER LN O T 4 =0 F TR EDNRGA—F—DOFHFEELRLILZRLTVWE, &5
NIz DFEEZBE2A1IRY. EREATIOFE /ST —134.8W (2 0E UKL : 4kHz, 7SV AE
25ns) T, WEENIESEAE LS IERAEOFHES, BHIEQA S v FOBRY R LERRE RT. XK
DERRE =737 =3B L2KkHZIZBWTTH 50Y, FH T -THH2EZ D E4AHTRDBEVVE
LSS (AR
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350

YCOB
(1=9.6 mm)

300

250

200

150

100

llllllllllllllllIIIIIl|1IIII

le
¢

50

Average output at 0.355 um (mW)

TTTT
/

L

PRF (kHz) ,
X2.11 YCOBRMIZL 2D RLENKDOELE (PRF . E VR LEAKR .

F/z, W& YYCOBTIIKDPIZHRTEWHEANHBONE Z E5hn b, ERED O DEBERETIZ6%
ERVETH LA, EXROBFEICL VERHEOMESHFTE S, 12, CZEROTHE THEAE
BHThbILid, EBOFNA ARERT 2 P CHRECHENLEL 5. $72, GICOBDOHRBIRRIIE
BEWEINENZ EDBFDoTWAE[30]. FW X, ZDY ) — XOREFIIMWOMFHI LR TES TS
B DERATE B LR EN S,

2.7 &8

ARETIIYCOBRANE R, HFM - MM LEEE LR, 3612, NGYAGL —F—-HDE3IH
FE (0.355um) THEEENNLEERES L LTOBWBEEZHO I L., DTIHLIGEORERE
BB

cbEI M OERE S AV, BRAGEEEEILTAIET, BROZ T v 2EE, NTVEAOKEY
"L, EROYCOBEERETMIIHIIL 7.

CXBEIFY — 2, LaueBESIC X DESB A2, 70X aMIX-oCHEEFTHANEZREL, TN
HOEBEREHERINVE L OBBRERES L.

- LW —BEOEME TV, HESNTWAKDP, BBOL FOBREERTEVWEEREZ > &
ooz,

3 WMMREE T L (KAESA, B bF R, AENAE, RENFEE AN
FNARERTFELTHEERILZHL L.
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C B DK UNGYAGL —HF—R0E 3 ERELZHESE, #RAVWONTE/ZKDPL ) EEEREEH
BNTWAEZ ERRLT7.
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HoOR

BIENTEFIHEGERGIYCOBDRE L ERERFH

3.1 LB

RIZ, FEBIIGICOBLYCOBOHRITEDEVIZEBEL, CNOoDKEZERICRE L TUMEESSR
HrEBRICHE XS5 2 L ERAL. B, BEBAGLY, Ca,0BO0,), (GAYCOB) HPREIZHFEL, ¥
— R THEERETE M) 2OEREITo/2. RiZ, B3 RAEMBLOBEETRzITV, HEE
EROEALE ATz, F72, NEYAGL —F — D& 3 BRI U CHRERFAARE & 7T HE 72 50E 2 HLAR
ROBEHREITo7, ARICL TE 2SRRI L THRERVHESGT 2#BORE T o7, RELE
M3, BROBEMBALELST, BRTERERTEL V) HTHSH. KETIIEIC, FEHERUM
BESMT TREXILNEYAGL —F—XDE 2, 3 EREDOHFEIIOVTERS.

3.2 EEITERFHEBERZGAYCOBICDOWVWT

3.2.1 FFERFRMUERE

ZITWE, REOFEE L AEBERMAESIIOVWTHELEBAZMA TBL.

B EER BT, ARICHTIEEREIE LCHMLEL, HEERXOERFMITEIZ—
By 2FBIMFATHEREEBRITRICLLIBENDHL. THEHICHFERUMAES (NCPM !
noncritical phase matching) SfFLIFER. ZOLEBTTHEREREZITo12BE, BVERYRIFHFELND
R TR EROAEREIBO THEIIRD L Vo TtBRA LR EZE D,

Ble LT, B3LCRT—#MEEROBAEIMY BiF5. THIEE 2 SRIEREDype- IR UHES
FRLTVA, 2228 Ak, SROBHFEIEHFEELEo TEREL TV 20, H2108EOMERN
WMESDBELENZ EHELPT ., TITExyBLT2RREDBINEFEL ), VHAEREGSRN
i &NE, 2O00OMENETALIAENAT LD, AREHISTTHEINERE, T2bbAK
MNEL, AEFBEIKEL RS, —#HMEEREyEMAEES LGS, FRFANHEESGE 25,



20 HIE HENRHHELERGIYCOBORME L KEEERISE

WURRESxy R EOEFHRATHHESLZEE, 0, HADELLPEBEONEESGE LY, K
SLRFAEBIIGONG ., 200, X, vy, ZHARDFEDL BV THRELFEBRVUAAESG L2 5.

yd::|
BFE@Q 20

BEifE@w

RS HRE

>
XyH
B13.1 —EMER SIS BT Stype-BERERMVAES TOE 2 B4,

FEHE RS2 FH L2 REEROMEFIZ, LBOIZX ANEYAGL —F—H0E 2 EFERETH
5([1]. LBODEH IR L THBURICEIL L, HRIRE2148°CE T LiT 5 & & TxBhIERAATE
ENTRRE 2D, ETOFREAFERE, HIERISH L TLTEBERMAEA LTS, L2L,
NEYAGL =¥ =D k)12, dbikE o LBEEDOERREIH L CHBRALELETERE L RESE
%4, LBOTEEY LT X WBIHRZRABL2TER 62w, EBIZ, BROBHE*EHE
FEICREL CHEBRFRNMHEESLZERL, RBPOF0FHMTOENEGEXELERS D LIBREOKE &
b DT LRFEFIIHT, FLALDBAEBEONHAEEZIT).

3.2.2 #HENXHMELEAGIYCOB

E2EFITOMEICL > T, GICOBOFH LTI M FEYER L -YCOBR R IIEEHIEIKEL L
D, TVERRITEREBRTEL L) ICho7. ZORE, GICOBTIIHEAETE LD > 2Nd:YAGL
— =D 3 ERIEI L Trype- IO MHEESDTRIC R SE I L Wbhol, ZITEHTREIEH
&, (1) FL—BAF Y7V — T LRI L IR LAFEDOBO, 2 HEEICH OO MBI K & 2 B
BHE2ETSH, (2) HLEFA P E2MOEFTERT L L THBINENEINTLIETHE. T
) EBRLT N TEEBOWEASLY CHBEEINAMO R Y BREROEE, MK TEN, T ¥
FEOFEFI RO IOL ) RBERET) ZEHFNTEL W,

YCOBIINA:YAGL — =D E I BREREITT L TNHEESTE 545, GICOBTIE I NAATEE
Todb. £2T, GICOBLYCOBWEENITRETE, FORBITEIERIIZEAT 5D THNIT,
HHREHIBVTHRFNAREG T IREDERD TR TH 5.

XERITHIEB I TV EY, HLEOM A VR EHROBFERITIIHI20 L) 2 HEID 5.
A4 VEE, BFERIEFNENTRR-265HLTwA, 612, REFTHNS L 9 12Gd™ (£ 4+
v FE[4] 1 0.938A) YT (A V(4] D 0.900A) DEAEDRICIIEEINE L BTFERILOMICETE
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LERSH LI Edbhrol, L L, BEATGIEMOFLIR, Hi x5 /4 FORTHEEICERE
WEIEAT2HhE) IO T, BEELZRFAPSLELEbLNS., €506, EFES9OYIZEY
BEROESHIHNETALETH L. Thbb, AMOBEFREBIMMOT 5 /4 PR (BRFEHEFST
~71) EHRTRELESTWE720, GAEDERIZL o TRELBIFNFEMASEL TV LER HX
ETHH. YOAF Y EENCIEEVWDIE, BIIGANT v ¥ /4 FIFESHI Lo TRE R4+ v ¥3F %
L5, YOWIGES ko TV RICBERL,

. 2.35 T T T T T T T T T T T 0.12
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k) - i
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o) L é 5 0.1 g
Q 23 1Yo ] c
o B N =

- 0.08 2
5 i ! ] ?
B i ; s X §
S 2.25 N " | Me2 Nd 5 0.06 »
s __— ' | Las7 -
O - - - .
E= i ' -1 004 §
£ g i \"\‘\ i g
B ° __' : T . - : =
e i - - 4 002 3
= i . 4
o : .

2.1 5 1 1 i 1 I 1 1 1 L I 1 1 |3 1 | ] 1 L L O
0.85 0.9 0.95 1 1.05

lonic radius of trivalent rare earth (A)

X3.2 4 F rFEFERFEHL (ak) .

3.3 GdYCOBO® & R T
3.3.1 HBEBERS LUHEAICET 35
FE3RAIC, GICOBLYCOB%RE LIcHBNEBERE LTEEICHFET 22 E) DL RANLLEN
HbH. BEOHTREEER»PLOBERS & LIF2RAALELT A, THTTDGICOB, YCOBEKRIZ
HRERTAHIENTEL FlE LTHBIERT L) R E2EH I L IEII L. BROILFR - 1
WML YCOB L IZIZF L TH 5.
%K,%%ﬁ&mT&Eéﬁt%%Kowf,m&ﬁﬂwﬁﬁﬁﬂ%%&t.mka(%ﬁﬁﬁﬂ
TI AT BFREGHH ) L HGAREDHIE R IT, MRAHEEHE Lz, MERR T M34IIRT.
BRI > TR ZEILT 2 BB IR I L,
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growth directio
Y o3 &

3.3 Gd,Y,,Ca,0BO,).fE& (x=0.24) .

om 06 [TrTrr[rrrr|yrrri frrrrrrrr|yrrrr|rrrrj 06
o C ]
©x : 48 :

DN L a) x = 0. —

T 05 s B 1 05
° B ]

(& ) 1

g 041 -1 0.4
x B g

o) - b

@ 03 [ - 0.3
£ C o

o - ]

8 o2 | — 0.2
s - _ (b) x = 0.13 . .

.9 - A L2 ~

2 01 [ 3 0.1
(@] - .
N 3

o 0 J 1 1 1 I | . I Ll L 1 I Ll 1. 1 I UL ll - 48 l L1 1 1 0
O 0 5 10 15 20 25 30 35

Position from the seed crystal (mm)

3.4 GAYCOB#E & D B 58O M5 7 .

T/, KA ERZ TERLEROBFEROLIE, H3.50 L9 ICHFBICELT S, Loty
L, EEDREAEHLTREADLEZGIYCOBIIMBIZ L > T 2EALRTFERILY AL, FOMEITRK
Bl TEftLEWwWEEZ NS,
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2.3 T T T T | T T T [ T T 1.99
L 2295 i D
2] - 1985 =
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+0E~, 2.29 ] 2
g - i 5
S 20285 [ - 198 3
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8 228 [ %
“g C 1975 &
s 2275 | @
o N 4 g
B _ [+§)
2'27 B L ] 1 I 1 L 1 I L 1 L I ] L 1 I L 1 1 1.97

0.2 0.4 0.6 0.8 1
Compositional parameter x in GdxY1-xCOB crystal

o

3.5 GAYCOBOHFK Iz AT w1k,

3.3.2 JFEM

I TIRBEOEEEICOWTIHRNS, YCOBIZGdZ A % &, GACOB# & DIFAT6] & FAkIZES)
BOBBARY FVICGEORINE — 7 B HN 2 (M3.6) . R INLE 3 ERKD0.3550 mIZRIXE —
IR LNV, ELIZRINDH 5720, SHREHEN L —F—THAT 2BRICEIEIED DT Ok
Uz o T &SR ENIBELACL —F—HBBILOVTORF LTI LENHL LEDLND,

100 i LN R AN A N B Y N B DL L BB AL TR N B B LRI ]
- GAYCOB L
_ 80[  (x=0.48) 7]
2 X ]
8 60 J
& X 0.355um
g awf ]
c - -
5] L i
- B .
20 - -
0 [ | N I . N I 111 | | ) I . l 1 1.1 I 11 1 1 I 1 1 ]

0.1 0.15 0.2 0.25 0.3 0.35 0.4

Wavelength (um)

3.6 GAYCOB#H & D ZE @14,
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KIZ, TlEt 2 AV TGdYCOB#S & OE B (KNI OSBINESA) %72, HIEIZIZHe-Ne L
—¥— (K& :0633um) AL @%, SHAHOREIIRFEE SR TIE S %W, FHEE
DEVWKFETFATL— (FHEE . 1/10) OBIZ~Y Y F ¥ 7+ 1)V (CARGILLE, E#HE :1.70) %
o> TRAAA, HERAOMBH S IR L CHETE S L) ICL7. BONAEBKE* K3.712R
Y. (@) BEE#MOEILBELZLNT, (b) EHENEZRARLCLDOTH .

(a) (b)
3.7 GAYCOBD&E#iim (a) LT Ab#EhAM, (b) A b,

e DREF M LT, FHROBME?IZIZ—ET, BIEREMIEL TRV EEZ LN LY, F
DEICETRBEEDOR S RVESITIENTE S, T, YAG[7]%BSO[8]% £ DC2ETHERK L 724
mCLITLIETRONBEFEREOEE (37) T, FRAOBBRER L BELBEISH H9]. K
RFREAPT (BEMA) 2M%5E, PREBTESKOBEREOREI 2%, ZolRoKEHE, ¥
“bH (010) HIE, FEDWMOT 7HEHER & REEE (RBITHRE) PB4 2LE2 5615, GAYCOBH &
TR ITWOAPGADEIEH /I~y P REVWT Wb o7z, @F, MORSTIEIRIZ X > T
RREFKRZZELSE, a70OEELZIH L T35

I T, RERRICE §76A7x—7®1of%éﬁm@kﬁ%fwé&f 37 DR TN
72, FEmOBREREIZG & EITERETHRT Y, YCOBLREMIZI~3mmhTEREZITo72. 1 20D
ﬁﬁim*“f“ [ 825 % 20rpm2* 535rpm\ E L &, FNFROERIEOE S 2520mmiZ%i 5 L9 12
L7z, BoniEd&ns, SRERTRELAHRSEZHWY ICWORL, 2 70EBZANL. Boh
’ﬁuﬁﬁ%ﬂ%»?? BONLEBEEICEEOFTELSE LS TEHH, MITCELLr Ty

7 ((b) DFE) PEINLTVEH, BIEEZ3SPpMICT S EHELPIZTTEEBEINEL 2oT0D
;t#ﬁ;f%% I, MELEEOEICES>T, 2200 RTEAS S EIZHD ) B O H
XECRYIZR Y, REOMKENFFHISEO W20 EX LML, EB, EROBPTHRED S S
SlEEEL, FEBERVOEEEDOEME & 012, FHICETAZL2HRAL TS, bbb, 5
EEDL2IZLF| & EIFAHEEOFICT L, RERBEEE 2 RATRL, RO a7 HEBIZR/NE
IR TE B LEZOND. SRIOFERTIIMEEE % 35pmIC B LSS/ THVNE L % A EA %15
TWwaH, IRATIOITEBY ZEIIBRETLIEES Tiv, EBEICIEFLEZ BV 5D
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CEFEUYORIT ZEICR A,

(a) (b)
[43.8 GAYCOB® 2 7 #Hik. #NENEERE (a) 20rpm, (b) 3Srpm THEL L 7= S .

3.4 FEMBRMEEESEGT CONAYAGL—HY—FXNDEIFHREREE

3.4.1 fIHHEEA

YCOBD% 3 Sk 1§ A2 AHEEA, EREBRFUEOMEICOVTIIEZETHERTV S, [k
DPEFRET, EEOMBTRA L7-GIdYCOBDE 3 HREBEDMNHESA T KDz, GADEIA I
LT, BONMHESHEZS 72T LR39DE ) I2%%. Hila, bAFRNENxyHE, yzEOR
HEEAHOEILEZERLTEY, MFOAKEILY, 013 LTw5.

N B B B | L] L L | S G L LI rj
—~ 9 -]
8 B :
o [ ]
2] B -
L g0 1
< i a . — /.‘ i
> ¢ ]
£ 70
S - e ]
© - E
£ L b__ .
2 60 & = ]
pe | ]
o - -
50 Ll 1 1l 12 __2_ 4 142§ 1} | = O edlk LA 1 1l

0 0.05 0.1 0.15 0.2 0.25 0.3
Compositional parameter x in deY1 _XCOB

X3.9 %3 SREEEDOHES AL,
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GABEDEMIZEWMHESED, (8, 9 = (90°, 90°) O yEZAD» > TELT 4. @ik
X, HRITEIKEL LI ONTHEEAT-FEEHIRIARE (0, ¢ = (90°, 90°) »HEEEHR
OMAEEATELS. 20720, GAERICLZEBETROBDIE, MHESHZyEHEIZS 7 FE
#5225, Gd,Y,,Ca,0BO,),DMER/NT A — ¥ x=028DFIBNWT, ERFERMMAEEGEHET
EIEMEERET LI Ldbhor.

3.4.2 HEERTHEM

RIZ, MEx=028DFEEP O RE6CIMmORERERET LI L, SHBEREOEREEEZ R L.
EMFEREAFERADHECIFE2EBELF LSRESRACTHEL, BEHFETIZYCOBEGIYCOBM
EhOEEL., INLY, d055pm/VE LD EWbroT:,

AEOHFIEIZ0, oFHOEZ RO/, TR FhoAEERIIIH L TR LB S E3.10127R
T. Zhhs, AEHFAIEIZAS =114mradem'”, Ad"=65.6mradem & % % Z EASb o7z, FEREFRALM
BETIIVNHEAREDE 1 REH0 &2 570, B Pmradem™ & %25 Z LIZEEIN/IWV[I0]. £2F
DYCOBNfE3.2mrad cm& LT d, LV HFEIE6S.6mradem” % 3D Z & 05hH 5.

-l LI L I L I LI I LI l LA I LI I-
r Ty XA 11
N & A N J
— | o [ .
5_ 0.8 - s S 1 08
3 r 3 ® ]
LI’J 0.6 N & % - 0.6
= B o o .
® - 3 ° g
N 04 o % -1 04
© : ° ° :
E I ; : :
[e) | ° —
2 02r . . Od,,«f%%(g 0.2
O WI L L.l I 1.1 1.1 I Lol L I Lt I le - 0
-150 -100 -50 0 50 100 150

External angle A8 (mrad)

3.10 () GAYCOBOE 3 Bl A fREMstE (o TIAEtE) .



Normalized THG output
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T 1 1 ] ' T ) ] T I ¥ L] ] T I 1 ¥ i
1 __ omoocomaww%“q,% —'_ 1
o N "o° -
0.8 |- N b ~ 0.8
- ; B ]

0.6 | N . - o
04 | N . - 04
: ° ° °0°0° :

- oao ° ° °° -

02 __ o °° ° oo - = 0.2
0 @:" PR N VH SR ST S S W R S R | Y. 0
-100 -50 0 50 100

External angle A ¢ (mrad)

3.10 (b) GAYCOBM# 3 BFEEHAESENE (oFMEFHE) .

FRCEESEEAAIEL, HB3.1IOBEFa—= vy -7 /oni.

Normalized output power

1 ] ¥ 1 l T L] T T l T L} ) 1 I 1 ] L] T I ¥ T
1 o %90 —
i ) g%ﬁ“f 0%%‘&;0 i
C) 0
N < ° J
A rd Y i
@ =,
- f 0%0 -
0.5 % -
% -
3 GdYCOB
B 1=0.61 cm 1
L ATI=6.6 °C cm@21°C \%% 2
0 e f—
1 1 1 I l L 1 1 L l L L 1 1 I i 1 L i l 1
10 15 20 25 30
Temperature (°C)
B3.11 % 3 BB OREFE.

27

INEDIBEHFAIE6.6°Com 2B I Dol TOMEIZYCOBDMEL D b/ v, AEDIERS
HEARICRERCEEOHFEBLIL 22 LBESNL I LS L. FERMHEREGOTME, B
EHOFETWMAHMIC L7720, AELESHICH L TORBIFROTI, 7+ — s F7AP0IIEBI LI
H3.105 b BEHICEMRTEL, —F, kE, BELBIINTIHFEE, thth, HEERT A0
BIFEEESROTILDESY, BITROBEELOESVIEER L 2570, BHMIZAEOIER
MAESEGELFA—ICERTRETIEZ Y. FIZIE, NEYAGL —¥F—X0%E 2 GREEE L, mE
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HIENC & o TR AR ST S LBOR R DREFFIEEL E A TA L. LBODHAIIFEERMAES
DEZDOFHFGLAREFFBIVNE Lo TWwd, xyEMAHES TS.8°Cem[11), x#IEHEFMHES
T4.8°Cem[12] T 5.

BlE, BI5%E L7-GAdYCOBDRMEZ K3 12T 0D, BEDDIE2ETRO/ZYCOB (xylHi) D
bHEELTHL. GIYCOBD T 4 — 27+ 7HIIHEAETH 2. YCOBL l# L TEMEMEAFEEEA
BLREVDII26 28 DEMNEBEXRFZHORICD beos¢ DRFNF L Ik o /bt E2 NS, 2
NOEDORRLY, YCOBD/NEWHARFEIIEL 7+ — 74 7THEZUEL, SHLBEIFARREIHE
LMEERETELbNEEZLND.

#3.1 Nd:YAGL —F— D& 3 Bk E.

External angular acceptance

bandwidth (mrad cm) Temperature  Walk-off

d; (pm/V) bandwidth angle
("Ccm) (mrad)
A8I Adl
YCOB (1, xy) 0.52 - 32 9.7 8.5
YCOB (1, yz) 0.43 5.6 - 8.5 4.7
GIYCOB(y)  0.55 mr;dljmm mr:j fmw 6.6 0

LBO ({1, xy) 0.68 - 1.71 19.0 18.3
LBO (11, yz) 0.50 5.02 - 3.7 9.30
KDP(I) 0.35 1.58 - 52 26.5

3.5 FEAMMBEESEHEFT CONAYAGL—V-—XDOF25H/ERE

RIZ, NAYAGL —HF—DE2EREREICOVTLFEL X 1 EERMAE S TiED &) 2% K5
L7z, BERFEOBZEIZIZI A I TLRE, #9:&ELEKEIHIOHzONI:YAGL — ' — (Spectra-Physics,
GCR190) Z#HEKEzRHVTW5.

3.5.1 {UHEEH
2228 CHMNA, 2 ERRIHTT AUHESLEMAE
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4r
type —I: Ak = kl(zw) - kéw) - k;a’) = ——/l(w) n™ —n"y=0

4r
ope =11k = K7 K k) = Z [~ (n® + i) 2} =0

THENSD. YCOB, GACOBD £ Sellmeir FER ((F8k) » o LRROMEESLG M- THEL kKD
7o, BBV AREEAED Y — T2 RT.

A a . B
T 17T
ycoB\ ]

type-ll ob
o |

()]

E -
<D .
GdCOB 4
type-Ii —
10 =

PR S I PR HI NI I S I R ¥ o
c 10 20 30 40 50 60 70 80 90

¢ (deg.)

M3.12 Nd:YAGL —H¥— D& 2 BRABEEDONIBELSA.

YCOBIRBEHEL K I VO Trype IDMHEES O THEICZ o TWAh, Ha, biFERICL-THELNL
type-IDWAHEE B TH 5. FERVHESL, ROSA x8) , B (y#) , C ) O/AEIEZS
N, HARI—THOERTETVE 0, ERICNHESA*ENSE03ELVWEEZI LR
%. HCTIIGICOBIZHBITEIVNE %2 L) e ALHEERE TR ULENHS. EZUERHOE 3
ST FAE R RAEIT 2 Diype- I HIEAEMICEH L7, Mougel > DR2 5 DEHE TIE, YCOBD
type-IIDMAAE A AL 2 BEDtype-10% 3 BRABEREDNHAESHLIZT-HLTWE., LHrL, EE
DPEHERTIE 2 EREOMAESHFIMIIEME,» O TR TBY, EBA—-FHTE2SREELES
BREEFAELLZ LRV, ZThiESellmeier SERROBENISE LD EEZONRD, BEELHEL
BEERIEIRDL S %5 (PO Ea, b) .

xy T (6,0) : FEERE (90°,74.8°) , HEME (90°,73.5°)

vz (6,0) :EERME (61.1°,90°) , FHEE (58.7°,90°)
RIZ, 341 L FRICHBRORZ 2R OVHESAL FNERAE L. HRICHT2VHEESA
DEALIZE3 13D & ) 1245, Wil a, bAFNFhxyHE, yyEOMHERESAOELEZRLTE), M
DEEIXY, 1AL L TWA,
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’T go /J.."—
= i )
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o _ ]
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-g) 80 L a d/// ﬂ -
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= K b — ]
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Compositional parameter X in GdXY1 _XCOB

B3.13 %2 SREEEONHEESAEIL.

EIB/AWEMLE L 512, GABEOHEIMIIEWIHEESAIE (6, § = (90°, 90°) DOy#EHIZMy > TXK
FEI2ELL TWA, Gd,Y,,Ca,0B0,), DMK/ Y5 A — 7 x=0275DFEH 2B WT, ZRIFHEFRHESS
GTE2ERAELRET A ESbhol. Thbb, B3ERAKL VL PR VGIERR TIEE R AR
FIETSH. BB T 5 L1, type IDOFEBRVAES TH 570, AEFHFEIEO TEV. £hw
Z, G BETELERBICBVTORATHTE 2 ERAKLZEET S, x=0320MBICBNTLE2
BRAEFBEL TSI L 2R L. 72720, BAUBMEIIGAHBAIKE L LB ICONTREIZFHL
ol x=028DHBICBVTRE2BEARKLEIBRELI R —FMTHEETEL I LHFERTES,
CORREFATAL, NELEBRNIEALZ 1 OORRETE2, £35RAEEELTO ZLNER
BOCHETEEIC R A, T2, NdGZ E2RINT A ETCL—F—RIEZMA LN FEEZFIRREINSL S
EDEIFTED.

3.5.2 ERZEHEMHE

RIT, WBx=0275D#EEDP LR EIIMmOBEREBREF 2O LL, £2 SREREOERIEEZ T
FL.., ENERELFERL,, DB EITI13148°CIZNE L Zztype-I1FEBE RV MHE ST 5LBO
(d,=0.83pm/V, 1=12mm) #*ZBHERICAVTVE, EEBREISHABEOBELALLDEZHW
72. EHELOERLAEIIHTIHERIESE LAWY, 0, FMIZEFNFR02°T L ICAE LS
FTRAEZRD, d,=035pm/VTH 5 EDEL NI o7z, ZOMEIRLBOL D/NE {, KDPk A2
Ths.

T, INFTLRABICAEFFREOBE DT 7. 7271, FEEIAVOTIHMINICRONS X
212, 0 (Xixy FROfEIZe (Xixe) FEOREDOEELRLZT L. F0720, BOFEELRD
720, 200E—2DF 2=V T A=THFELNLENTE, RN TAEREILSE LD L FRES
Ko, ABTHICL 2HEEE~OBELN314IIRT. ZhiE, 0LFAITELZ 2 AEFRIBL
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DI EHRERTEL L. M, WEFEETMORLA077 5 Fhrck Xiz, FLOBEFTAY, 2
SO¥— BTV (ROAH) . EEFMEESOAEFEEIL, POMICNIAIE LRV

T, BEVSRLB L L EDELIET.

SHG output (a.u.)
SHG output (a.u.)

R

6=90.0°+0.2°

R R

% s Qud \..;.,

P sy | f ,

80 85 90 95 100 80 85 90 95 100 105
Angle ¢ (deg) Angle 6 (deg)

75

M3.14 HEERORE TN L Hiype-IBERFMAE S TOE 2 mARHENOBERFIEEIL.

MDA — T3 FNEFNREEILZToTWED, BAFNERICRZDIZELELE (6, ¢ = (90°, 90°)
IEWEZATHL. Thibh, AEFHIRIIAOI =11.5degem”, AY"=6.8degem'’ & % 5 Z L b H o

7z,
Zh

CNETELRBLZRL) FCREFBFEZHEL, KBISOBEFa2 -V 71— TP ELNT.
XD, 27°CIZ BV TRACmDFBIERE 22 L bh o7,
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1 :' 1 T 1 l T T 1 I 1 T | I 1 ] 1 -:
_ i GdYCOB i
[ L 1=0.93 -
2 0.8 - \%‘ 0.93 cm -
o . [ ATI=32.4 °C cm@27°C ]
a - \ ]
5_ 0.6 ~ ]
5
o C ]
® 04 | J
N - .
= 8 J
£ - E
4 i ]

0 [ 1 1 L

20 40 60 80 100

Temperature (°C)
[3.15 %2 BREE I ORERT.
LlE, Bl L7:GAYCOBDE R #E3212FT LB, 72771, GIYCOBD Y + — 7+ 7 IIHAETH
5., o REOEIZE TXB{1,12-14]D 5 D5 HTH 5. EREGBHEERASLBOICHRT/IE NI D

O, BE, BEOFLTUEVWEREEZRT I E5bdr o7z,

3.2 Nd:YAGL —H— 0% 2 BRIk EEDOAHESEE.

External angular

acceptance bandwidth T Walk-off
(deg cm™ emperature
A (pm/V) g ) bandwidth (°C cm) angle
(mrad)
ABr” ADI”
GdYCOB (11, y) 0.35 11.5 6.8 32.4@27°C 0
KDP (II) 0.35 0.2 deg cm - 18.3@25°C 24.5
LBO °
(L x, 148 °C) 0.85 4.1 5.7 4.8@149°C 0

3.6 FBFANHEEBEEZHFT TCOTERERE

INETWENGYAGL —H—KhbDE2, F3THEDOELEE > TE 7225 GICOB, YCOBIidH
LHERIIH L TENETNOFEEM ECHBRVALESSTRIC RS, AFETIREREEI -1V b
HEOHEZERLLTWEDT, FEPLAEEIDEERESEILMFIIOVT LTS, Sellmeiers
A D H5GICOB, YCOBDFEF I b Dtype- 1IN 2 BRERAE I T2 HESGREDHELIT o /2.
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BoONTE2ERBEORREZRIBIIT LD,

F3.3  type-IFEEERIAME A OE 2 BRAMEE (Sellmeir 5D 5 DFTEE) .

Phase-matched second-harmonic wavelength (Ltm)

y-axis Z-axis
YCOB 0.360 0.414
GdCOB 0.420 0.483

INETOFRNT, BBKEGIYCOBEFDOMBAERT A2 LT, LEERBEOEEREZHHIZIE
ERMAEERG T CRETEZ LS NS, BEFR/ VAT 774V L—F—&, zEIZYIHH
LR ZHVWTERDP SEENOE 2ERARBETAAL. HBIFLT, B8 2 5RBER
33120 & 9 W 572, GACOBDERIFERTRD Twi g, /T A -5 ZBRTLHILT
0.414~0.483umD%E 2 BABE N Z EBFANHEELG TRETELLEALNS. yBABIIOWVWTLH
BOBSPHETE S, 2B, EWERELFERE, 26206 TROZEIBFRED T VY VEGTH»H
HKL T, yBMHESDOSEETOSpm/VEE L RATN S,

0.5 [ LI B B N B L S L Y L N I L B B LB B ] 0.5
? i _® 7
2 048 [ — —10.48
= - P - i
2 , 1
2 o
S ose[ / - 0.46
= B J
2 5 4 4
[
g 0.44 / -10.44
= - / 7
@ 5 -
=
; _ / -
o
S 042 { e  Theoretical points [ 7] 0.42
3 i — e— - Experimental points | T
3 B J
0.4 Lol_1 I 1L L i l L1 _1 I | | I 111 ' Lt 1 l 11 1 0-4

0 02 04 06 0.8 1

The crystal composition of GdxY1xCOB (0<x<1)

(3.12 GdYCOBDtype-BEERFIMAHE ST 55 2 SRKREE.

3.7 &8
AETIE, GICOBLYCOB#EEIZREE D FRFEEGIY, Ca,0(B0,), (GAYCOB) %ffio T,
NA&:YAGL —HF—%nE 2, E3E5RAErFEEFNAHBELZH TCEESELZL2H AL, DLTZHELR
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TeHEREHBEILTI LD D,

- GAYCOBDBEMA L LTHEL, YCOBRGACOBER L L) ICRENSLERTE AT L, EHFMIC
WNLUTHBRAE—THLT L ENBHELRIIRo7.

- FHEEE o THROBNESMEZAN, PREICEFREVELLaTHIFET I LERAML
7o E7, BREBORGBAERKZEILSEZ L TCaTEEEAHTE L L) FHEEZEL IS
L7z, AR TREEROBMC X o TSR RERKE FHIGEDY, a7#HEE/NE(TES
ZEhbhrol.

- Gd,Y, COBIZ#IE /ST A —x%2BfL &5 2 LT, MHESAPENLL, x=028DFKH I8V Tyl
type-IEEE T MBS &M CNEYAGL —F—DE I BRESBET L Z EVHLP IR o 7.

CERRMAIBR AU TREET AE I ERROEEE (MARESA, FRELEER, AKSESRE &
BEHAIE, YCOBL DI ORESE) 2F-<, YCOBL ) b ERBERHTHLI2HLMITLI.

- 3BT RIS, type-lIDE 2 BERBEOMMEASA LMK T X —FxiZL o TEIL, x=0275D
EEIIBWTIEERMHEES TONGYAGL —F—DE2ERENRBET LI Ebh oz, 51, Z
OFEROE 2 BREOEEE (WHELSA, FEELFER, AEFAE, BREFSFRES 2HLD
iz L7,
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B4 F

CsLiBO, ZRAW/-S# R LENL - —-DRRE

4.1 UL ®IC

WA, FEEEFOSS L LEBILZED TV 20, TFLICHE S B4 2B IEH » e k%
FEOLNTVE, ERABOERL 258 - KU 43I FEBRICEETZBFHORIIOVWTS, BE
BTI72usoboPERSINEL)IIho TS, HE, SRIVELENL —F—BRETMIY —
NMELTHEDBENR, BERBPTHEISED LN TWA[L 2], FERL —F—FENEYAGL —F— D%
3EAWE (EE 0355um) PERT, EHLEIALF—DOBVELERE (HEE 0266um) 2 HHL
D, BEESE, FFRORVEREEEESRIML CW o Ths.

CsLiB,O,, (CLBO) WHRA 5 54 4B L, RENICELMRETRET L L TORMAMbIL
BRICETwS, AIFETIE, CRETOMFETHES ISR o B ELRMERER], HROBDY T Hif
NEFEOEREBE A LT, LEORBITMITASENALEYBETLIIL2RZRANEL L TnA,

%9, CLBOOERFUEDO—DOTH S L —F—RIIH T2 EENTOBEERENEOME RT3,
RIZ, E@iEDIE LNAYAGL —F—%HWT, LBOIC L AE 2 EAKEE, CLBOIL L2 E 4 ERBERE
eiTo7. BALZRICAVWO NS —BLEEDEL (10Hz) L —F IR TE—= 737 =57
O, BENZRIIICEAHEZELS Y, BEEAIELILENH L. BEOKNARAILIEBHBENSE
B, WHko s — VB, EXROBREROEGBHE L ERBEE 2 HEL, RELBROBHEFT
fliL7z. $72, EBOMITEBEBEL, TUVIFERLAT Y VAR, PEFERIT L TRETMIZ
L7,

4.2 CLBOMOREL —¥ —EEFME
421 CLBO#%&
CsLiB,O,, (CLBO) 1319934E 12 KR AZETCHRRESNAE RS (S8 1 420m, ZEE 142d) KBTLA
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6 10

D—EEERTH B[5). HRIIBO,DRL — FEAF IV —T0OEREN, BOIEREEDORE,
KEBNYFFXFyy FIZHFELTWE, BEPSOREDITETH 275, EFITER»L 2BBEED
BB TERENS., 0.180~2.75umD AV EHEREER, KX 2HEHTEAn=0.05028 (1.064pum) Z#HF>
72 ONEYAG L —H— D% 4 BFWE (0.266um) , H5ERAWE (0.213pum) OEENVTRIZRS. I
FORENERERERE LTANEEINTWBBOR BETAREEREEL RTZ Lo 0, HES
COMREZOBLEPED TV EMETHAE. 7L, BREESERTHEREVENS 20O[4], 100°CLL L
ZMEL L7720, At A EHALZEVHTOFERANRD LN,

422 AHBL - —BERE

I E TCLBOOHH L —F —HBIZ oWV THIBCI THEZMEDN SN TV EDAT, MOIEHRE
JeFHE FBLBOSBBOE D & 9 2 LWHET, 8] #Thh Tkt o/, T2 TIEALEGREZ -,
CLBODIRB M T 2 BRI ZH LT T 5.

4221 BER

BEEEOHEICE Ton-1" IR FEZHW., Zhid, BREODLEICLISIVADL —F—
KFENSTTREOHFEL L L, RS2 B S CREFMLT) FETH L7, R—EFIC
72 KADINVARBYAATEES, L—F—arF1as ORI 2REANEELER
L% o7, MEBEFOEREEL2HM T 0HE L L5720 THE. KR, AFHFN, R
KHMEEZ B EOREBHEEIIOVTIHE L., 72, FA-TDNRY — VIOV THEHELHE
EOTTEET 5.

KEKETER LCLBORE &2 HWY L - fHEZfTo -l 2 v T2, BERECHEIIRE
EWMOFN TR, Baa (GEXHE) FEcHs, #EHEIL10mmX 10mm X 10mmiEED K E &
DbDE 1 ODREEP LWL 2T YHL, AFEOHEXTo7. L —HF—OXFITHE - >~ 7
E-FDOQAA v FNEYAGL —H— (KRKZEV—-F—HREMELy 5 —) ZHVTWwE, £,
ZHEEE1.064pmDIICE 4 BAKE TH 50.266pmAE I3t L THIT o7z, NV RABRENZENOEET

BERELSSmmIC 22 LI IERONBRREL, 173y PTLICEREBB S/, AEROEN
EHTRASETICHEBIEL TV RV L 2 HEREL TWwA. NdYAGL — % — & [F#_EIZEFSE OHe-
Nel —¥#—%@L, BEZ L2V —F—BEFICHELEAS R WA EI PEHRLTVwE,. Y ay MR
HLCHEAPRETINEI PR ERICL o THRN, BEOAEZHIL TWwE, ASZRLF—A
BERBEICERTEVEES, £ TR 7 I AR SNS. BENFETEIBERORENSER SN
573 ThHAH. L—F—mUAOBEEIMK (RREETF) & R7 74 FOfLGbFIZL Y RLEE
oo ABZANF—3H0) — A= THREZToENATIF 74 VFa—7 (ERFEIZT A,
R1193) X # YT AI—7 (Tektronix, 7104) I2X D E=%F LTw5, SRR E LTHEMARE (GEER
i 1 25GW/em’) 2RV, EBRTRIANVT-REBOBRENRD KE (, BFEREFT10%12%
5.
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4222 BERHE

X4.1\2CLBOD L — ¥ —BEBEZ RT. L—F—DOAE, BAXHFEBFNFhch, a#icTIThiE
EOEEZRLTEY, ZOREIRIGWem'E b, BEDDIZ, F—DL —F—2BTURNICHEE
STV ORI ARG ROBERMEN0L M TH 5. CLBONEIZERAELBBOSKDP & E;
LTHWnZ Edbhsb,

WEDOL —HF BTN 2PDA DAL L > T ERIEND[11]. BRI DH 5 T,
EEHMORE ERICL o TEAFBRENLY, BRLADT22 & CRIBIEN RE . —F, &R
FAHERLCLBOD & ) % ZWHLZME TId, EF7%7°1 (avalanche ionization) ZNHFRINAIMEEO FTER
b, FNLIIEERII TS A2 RELYE, TIXATORBINE FNIHED EEOMEI LV IBE
rEEIVLE, TR, Yy rTvay oL —F— SVAIE 1.ns) PHWT, [RWANY R
F ¥ v 7DOCLBO (~69eV) DL —F—BFEEAFT 5. > T, 1.064um¥TORBIIETF RSN
I ABBEFEIRM L EA 6N, LBORMORKE & KN THWEERESY bo. ZOBEENBOKS
258 <, BOA 3RILIZEII DL o RERRTHER SN, ZOBRBICA 4+ Y EREO/RNIVLIFED
bNTWAB[I12]. D72, NV FF vy 7id~80eVERELEED L, A FLICEB TS ATD%E
HEIZRRELZIANVTF-2ETLEEIOLNS,

EHIE (0.266um) TOEBERMEETIX 2 HBTFRIUC X 2HENSTEIIZ 2 o 72 L BRTE 5. Ehli
T, CLBO: BRAEDOHMENERIEDL LI LIZOVTIE, BEOELIATZFTHLMIE o TV,

— 50 R ¥ 1 ) I 1 ¥ 1 I 1 ] T I T 1 1 I L] T ¥ -
NE B O i
o N [ CLBO i
= sl O Fused quariz -
] - ]
g - O LBO i
jie)

© C ] BBO ]
% 30 |- -
@ i X KDP ® ]
= i 0 ]
o [ I
o 20 [~ —
g - J
© - é ]
g 10FD -
X N 4
E - i

O 1 1 1 I 1 1 [l I [ L L I L L 1 I L ). 1
0.2 0.4 0.6 0.8 1 1.2

Wavelength (um)

R4.1 MERL — - — B RME.

4223 FUEKFHELX—-TNa—-2
FAUL1.064pum L —F—DAS, RAEFAZE2EZ 7L EOCLBODEBHELZ T 00D T, Bk
MEKFEEET DO EWbrs, INLOERF—DOEFZFoTHEL TWAZD, EFI2L3E5D
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ETI3Z% <, CLBOBHOYHE LTEZ A ENTEL, T2 TR, HESHEMOCLBOME * plfE, =
HEETHRONALCLBON 7 AIZDOWTHIEL7ZfED R L TV 5. alii ASt, cEifREOEEMMEIZT EL
77 ADCLBO#H 7 AL 1) SHEGRRENK L, cBFMAFER I LTI VI LEZRLTVE, ZOKE
FLTISER~RS &9 ICCLBODFHE L HEREET R L TWwh e EZ 605, ZHIZK LT, LBOM S
BEPFEICZoTEY, BENLZEFEL /NS, 2o, BHRERSKEELZRE 2.

#4.1 CLBOM&D L — ¥ —EEHED K KT,

Damage threshold (GW/cm )

CLBO crystal
S — CLBO glass Fused quartz
(a, a)* (a, c) (c,a)
19 16 29 18 25

O " (b=¥—AgtHMA, ®mtHm)

BGRERNER TH%, EEEICLVERETOIXA—IU Ny - OBE21To7:. M4.2121.064pm¥ (2
INVELLSA—JEOEEYRT. (b) BEPSAICL—F =S LTV 5.

Focal point

(b)

c
!
- .
a———»pa 100 pm

(©)

4.2 CLBOFE@ED/NV I L—HF—=F XA —=T)3% —
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B4.2)DF A=V —2id, RAPSHETE 20025 v 7 6BRENTWE, 75 v Z7IdEWVIZ
EXL, EFEOMEMNGEERKELTWE. H42)E2207 5y 20412, 9 1 o0a#licFiT4
759 PELTWS, aclINTBEENLE Y A—IRy— 123, L—F—E, RLAFmICEEL
CEREZD32BO 5y 7% L TwE, Thbh, cBIFAMEENICHVIEZRBL TWEEE
Zbhbh, ZOZ&iE, CLBODVickesFEEHEIZE L VB ONEBMIEEOKBREEFBE LRV, ¥vh
— AT O Lalh 518 T230~260, cEiFIAITI40~170TH - 7z,

4224 HEREECDOBENR

Bl4.312kEREED (100) HERERT. 2 00MT L72CsAF v DEBICIIKRE 2 ZBEIFEELT
WHIEHbRb, KL=t )TN 7T 708 ) BERKROERLE LTBY, a#l, AT
BRFICH LTI UBAT L EFHTE S, £B, BEOBE LH I TR alli Ao
O, cBiAMICH L CHiEDL 2 LSRRI SN TWA[13]. D& ) RcEIFRNDOHEARLT Sk, ZOHFHD
WMAEEDIT L0 ) 22 BKRT 5. T/, cHAROBBOER TR TAREL, EFOB
B, T4bET7IATORENRINRTVEEZOLNS, o T, CLBO ZOFMEIIH LT, B
REBEZT TR, BRIONTHFEDOFEEIANF - DFVEBRTE 5.

H4.3 CLBO® (100) X E.

4.3 CLBOZHWAESRWELEAL - —
I I TIICLBOZ AV TERA, FFICABIMI (via-hole drilling) ADEMYELENL —F—% H
BIHIELENE LTS, ERELFICRE2ETOHAVAEERL —F—HENDYAGL —F—
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(Spectra-Physics, - T40-X30-106Q) %M~ TWw5a. L—F— Oz R421IFT L0 L. ERMFELED
B LBEBAHZIBWTRKE RS, £2 5RHEBEC I Iype-BEBERMAHESOLBOE, F45RESRE
A type- TN AHEE & DCLBO % AV 7z,

#42 Nd:YAGL —F— (Spectra-Physics, T40-X30-106Q) JLiED{Lik.

Wavelength 1.064um
Ave. Power @4kHz 4.8W
Pulse duration 25ns
M 1.03
Beam diameter 0.5mm

431 EXHIITLE-LOERER

FRALLZL=F—KDE— 737 i3 EV70, EREBOMELZMEIEHIZEIE-LZ2EHLT
N —BEL2ELTILENH L. ENTNORBRERBRERICE- 22 &AL, AV T
YE—LDORBEHFICLZ ARy MR, BENBOREPLEICRS. RORLEI I I TREIEKT 5
A, TEANCRONE LI ERT Y7 Y ¥ — L DABCDHIZ FHIWT ARy MEDFTE 21T o 7-.
I EDEHE 12 i1ZBoyd & Kleinman[15]DER C— 2 DR REBRFN L S L12f7H . 72720, &k
DENEBRHEOBSIZRE SN S 720, Eckardtd[16]03EA L7/ VA L —H— TASEREORE
R ERLEEREFA L. BERERORI

At lkh(B &)
= 2u,w’d}, — — 2
Hea = 2o Cer A mle,c’

Neat = nobverved/ ( - nobserved)
Thb. \BEHREN ST XA—5T, HEOT+—IF 7, BRRIZLoTEILTS. V+—2FTH
0DBEIIERKERESL. W EAFIALVF-F2FRL, MOEFIE/ VAL —F —~DILRIZLELRE
FThd. E2REAFEOBELZERLIAT, Thovbn,, 2RKOTWS

4.3.2 B2ERERE

B FE I 3 ype-DERE R AIEALBO (CASIX, d,=0.83pm/V, 1=12mm) %AW/, REIZIZER
B, E2ERBHTLERFBILEFE SR TS

ASTEREHEOEN SR #%7Wéﬁ%&§®%£@t LELE2BERABELDOBFE RO, K44
CEBRBECFEBEEYTRT. EREEFHERRLLIBLTVEI L0 DR S. FHYAS/IT —1343W
T—EIETWE, ZhIZE), EAEESOmMmD L Y ATEXLSEEE, BAR2.5W (BRRE
58%) DE2ERAEBNIVEL N, KTPEFE—0OEXEMH (FHAN/IT— 143W, E—LTIT X
For1soum®) THWBE, WEICEGE4A L Tw5b. LBOEWNHICHEELZRE L2V 0D, HEHH
DRERSIEE CBGEEL 5720, FBICL ) EFERELREL UEAL TV .
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6 10

g 5 I_I L ' LR L I LI L I L l LB L I LI L I- 5
£ [ _ ]
= 4 F theoretical curve - 4
u%) C o  experimental value | 1
o i ]
s 3 F fundamental power: 4.3W _] 3
@ 5 ]
= - i
[o] o .
S 2F ]2
3
O B .
= n ]
(o] - -
o) 1 -1 1
()] B .
© B ]
L) B .
; 0 -I 11 l | S | ' L1 1 1 I Lt 1 I I Ll i 1 I 1 I()Il O
0 100 200 300 400 500 600

Beam waist diameter (um)

4.4 LBOWGEZICX2E 2EABRREROERFEOY —-L 7 X VEEREBEIDOBE.

4.3.3 FASRERE

RIZ, CLBOL LWEHICBBOX IV TE 2 GRKD L5 4 SRk (0.266um) DENNFEEZT 7.
CLBOKE S IZ RRADKGTERIE L CAMPEHEL, B EAZEX T2 Iy 7 BEORR L% 5.
ZITX, CLBODY S v 7 BEZ#ITL 720, HaE%150°CE T L7, CLBO, BBOIXE:H 53
type- IV HEES T, HROESIEZFNFNI0, 8SmmTH 5. BBOKSIZIETMICE 2, £4 ZTEICHT 2
REIB5 IR i EE T 5. CLBODREIIIKEFHIEEZ MERL L T,

X4.513F CEASFHICHBIT HCLBOLBBO L DEWIFELR L 0D TH 5. BB LEEREEZE
fbEE72L 31, 4kHzZICB W TEBRBFE R OE % 5. BBOTII AN KA RV EK TEBM DL
M, BFTHRoNE. EXFEHEISFMLI LS, BBOEEVWRMUCL Y BE LR L, MAEESEME»S
TN EEZONS, CLBOIZZDANEBICBWTIRIRIRIZ L 2 RELEBEN W EHIITE 5,

RIZ, BAGEHEESC L ZORNBERZA. LBOBSEPSE4SHEHFOL > X TOHE

DREZITo>TWAE, E2EBRHET VLT E—-L YT A FILBOOH L, LET Y, #OEFZITEXR
BEREUE. E25R/BEOE—LHEMOERELE UEE L.

V- AR T2 RERIBOMNEL M4.61RY. 72751, CLBOOERMEFRI 7L ANVOAZEEL
Tz, L= -0 )& LEKERIIAHTH 5.
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6 10

45 _7| LN L L L LB L L Y L 45
[| —o— cLBO@150°C, 10 mm -
< 40 —e— BBO, 8 mm 40
2 L ]
> X ]
(6]
C B _
Q9 35 | -1 35
Q - ]
& - ]
D 3 -
o -
.g 30 5 -] 30
[ B o
E - u
S o5 [ Beam waist: 200 um®_] o5
© =t Pulse width: 27 ns 7
= PRF: 4kHz i
20 1.1 I 111 I L1t l 11 I L1 i 1 | . I L1l I L1l 20

-t

1.2 14 16 1.8 2 22 24 26
Average 0.532-um input power (W)

4.5 %4 SGWEBEFEOLE (PRF 8 0ELEKE) .

g 2 LA R (N DU NS S S NN B B S B HL B B R R 2
E 18 [ ) q 1.8
o r theoretical curve ]
C o ]
8 16 R experimental value J 16
o N .
= B input power@0.532um: 2.4W
[H] B .
g n N
o 1.2 [ -1 1.2
= i R
9 1 :— ] 1
3 - -3
8) - =
s 08 [ = - o8
()] - o) =
é o ' L L 1 I 1 1 i 1 l i L 1 1 I L 1 L i3 ]
0.6 0.6
100 150 200 250 300

Beam waist diameter (um)
4.6 CLBOMESIC X 2% 4 BHREREBROASE (0.532um) DY — AT I MNEEL OB

BONZEHEHEIRRTLIW (HFDHA) , BRHMTIZPHBONTVWE., E—LEFREVS
M5200umE TRETEME —KTL2 bbb, EXRFHEBOAY T TET +— 7 F TOREIV/NS
$, W% = U HTEMIEV. Thbd, BCOAY LT +—2F 712X 7)) Y IOPBEENS
A, BREBRELOTRIINSV., ZRIDIBRVEXREHTREAPEREEZONLZHHFELPHDT
MHEL D, LeLads, SAOEXTIIRHEEERETORENFEL 5720 (~3kWem') , ERIC
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R, BCHEDEXREMETOE 4 BRKDBNEHFEZ R, BNEL3%OLEET, 700mWD
INT — R AR MR T A L ETHREL TS (H47) .

1000 T T T T [ T T T T T [ T T T T T

800-—.F"-.-H.~ﬂll1-lﬂﬂﬂﬂﬂ-.'I"‘—-FHP_

T R e e e R —

T e e R -

Average power (mW)

200

o L L 11 1 ] 1 | 1 1 i 13 | 1 1 L 1 il

0 4 8 12 16 20 24
Time (hours)

K47 %4 @HEOBNDEEN.

4.3.4 BAL-—HY—ILB3HMBORBIMNI

Hit & OEFEMET, WifTHONIEARFEORICI) A-F - BV IR, L-F-HIHEE
RO A, RBI (via-hole drilling) M T#EE FHMEL 7z, MEHIASHT 5 FHHEII300mWTHE. T
Nz B THBOMTEZ A A7,

WHEMEE LT (@) 7VIHRAL, (b) SUSAR (BE :S0umDRAF LX), () 8- F)A3IF
DEBEMR (EX :330um) 2EAZ. RETHIOB%ZX48IIRT. (c) DHAE, 22holes/sectEED
MTEESELNTWS, BRI L TRESBEVTVIZTLRATF Y VAD L) REBOEE,
MIRIRERVEMICES., Lal, FYA I FHETIIEARIOET 5RBELF L, L-F—3k
OEFOFESEE I CENL I L b odz, T72, EROMLEEIIAD % C & b50holes/secth EATE
na. 4%, INOORELRRT 2720ICIECLBON Y + — 7+ 72X B IMHET2HHIT 2 & ) 2%
KHRE, BWHKORBEL I X — M EL2RFETILEFHLLEILND.
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F4

=x

=

CsLiB,O & AW\ z@#k V) R LS L —H —DRE

(@) ZILIFAIL 100um

(b) SUSHR 100pm

(c) Cu/polyimidet&EEAx an

48 AL —HF—I12 X BRETIMIOA.
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4.4 FTLd

RETHOLNIHRERIZET 5.

-CLBOD Y ¥ Z V¥ ay AR L —F—$RERELZHEL I L.
29GW/cm’ @1.064pum
6.4GW/cm’ @0.266um

* CLBOD ¥ A — VI TR OIFE, BoaHme KB LNy — gl nsz. 7o, BN
BEIRCEFEERT I L2 ), BHRECESEELHESTLEEET o7

- CLBO%Z AW\ T4KkHz D E#E VR LNA:YAG L —F— 0 51W (2 5 6 OEWhZTA0%) D 4 &R
WA RESE, BEEROBRIEHRL B L. ThETI, BNV —20RE, BECHSE
2 X BREOMBMANCOWTHE L. BBOBE T, BEDBERICBWTESER L Bhh b LB
ROBETHIRERTE .

CHITHEL - RFL5BEL, TVIFERPAT VY LVAWR, EBOEERIERL SICREBETMIZ
L, FOEHMEXFML /.



A'lrsﬁ

Rt

S BrillouinAEL A ABERIEIC L B
ERFEL—Y—-E—-LREDHRE

51 BUBIC

BHDBENEYAGL —F—itB WV Tid, BIRBOLOOUD ZHIBET 2BICHIED vy FNTHREANSE
HELHL, E—2DHE- F25L3E5 2 L PLRI2L BB I TEN). EXREOE -2 HERKT
BEREREOWMEEZ TN, A5 ZIROBES AV E U A% RICBEL 52 2B/ E %
5, 00, BRMELRE-L2 ML, BEIXEBAIILEENKORBEIZE o THLEELFEL
b, —HOEBTERILEN T2 EMEIEAMNIZ, FEBrillouin#EL (SBS ! stimulated Brillouin
scattering) % - 72/ #$£1%$E (PC mirror . phase-conjugate mirror) »%% 5. Z OMAHMZEFEEZE) &,
BICIVELAV-—VF-HENOEEEALHLHEHL.:, BME - SHALEERESELILEHFTE
5(2-4]. T E THIZE SN T E - FEBrillouinFELMAHILZEM RN, KE - BESHLT, EEMET
DT EFNI A 2 [5].

KERRFOEHE L3, HREIEREIEFIED—2 T 5 L-arginine phosphate monohydrate (LAP) »%&
DTRERL—-F—BERELZRTOIZLICERL, #FLVEBORFT2To7%. Z20HER, LAPOKE
ST VSBSHABAEL TE Y, ASLORFTPERICETIHMICEMEIIRFTSINDL I L 25
BL7T. COBBELIEREREF L L TEGNRMEL 2575, BENICHV SO TH ITRALE
L LTOFANTREE 25, FBHIZLAPOMICEKRFZEREIOLAP (DLAP | deuterated LAP) DFHEH
BUFEIC OV T N, ASHEORINAEHEIFEICRITTEE IOV TRE L. 72, DLAPZHWVT
FEBRICHE % EL L 7-NAEYAGL — F— BOBEBE T, FREFRVAHREOTERMEIZOWTRE L
7z.

5.2 BEBrillouinBlE X SREBEOREKFRIE
CDEIZWODDRHEM, 8-111% D L IEBMNLFEL T LOLLDTH 5.
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5.2.1 FEBrillouindXEl

19224F, BrillouinlZ & o TEEF OAFHE S N FEE > O BEFHEL S N EBEH/E 2 H 1 7z[12].
ASHEETEE FE 7+ /) #HEEL, 222 5FEHET 2HRIL1964%E1CChiaob 2L 5T
BRENZN3). INFTHRAINICLOPOFEHEIL, £OBERIC X o TFHERamanfiEl, HE
Brillouin#%#l (SBS : stimulated Brillouin scattering) , F&ERayleighfGlFICTEHIN TS, SBSIZIBFE
T ) VLB REOMET, AT PV IALF—O—BIBE T+ ) I25 26N, HELKE
0.01~1lecm ' DEEHL 7 2T 5.

ZITISBSOREEA N Z A LIIDWTHBIZERS., HEPICAF Lo —E0E, BEEFCHFE
TAHRTFEHIC Lo TEEOFMICHEAEE SRS, 2 TOHEIIEEICHEL, frae—Lvr ik
KTHa, 2T, AFAAICFTLRHELCEIAFTEOBREIE FHELL, PLTOBEHT HEEMR
AT A, RIC, BEDOEFIERBEOERBEDLHE» 5L 2EFET (electrostriction force) D
BEELYZT, BEROFAICEIETONDL, ZTRICIVELAERERICL-TAFVIENL, &
BEMICEEEOBB KL L TEEL (BIFEERL) , T 26887+ YOFBRL. —fRIC, 2
NDHSZEIBEMREFEINS. LD Ao 2BINEORYOFIMMFRF & LTHEEEL, ASEORF
Wrae—L Yy MRS EELZLIChE, REOBIZASEIRFCZALVY -4 52, FEHARY
BlEZ &h 5.

FEMEONL DL EAT) L, BEEOWHETHRE Z2FIGRE, ASHEREE, HEERROEDI25~30
DEFBR 2 TNIERL2VEWIREBEIDND L. 2070, HEEREOHRY & FHEEHELIIASH
B LTI, FoRBAICRET L. SBSOBE, WADFERENSLL LD ) ICHBZET A7
%, BHEELOADTEET 5.

5.2.2 [HEHXGEBELEERSE

LARLEIR E DAL, 1972410 Zel'dovichH 12 X o THIL IS N2[2]. EOHIEA Y Y HRAERHW:
SBSEET, B —2%2F—OINEWKIZZEEB IS L, BIREF)DOLLVHVE - L ARy b
BELNDE L W) EREELZBZ. THIISBSESMNHEIEOUELXETLOIITRE LS. ZDK
ERHEMEZFR L - RERT 2 ML (phase-conjugate mirror) & IF.5.

MBIV T, HSAICRTREK AVBETHBEL T 5. @FE0HELAVCEE, KEEIR
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F) PARKEFICLoTREENRE., 20720, EHR, VHEAOEREFOLRTEFIMES
h, MHEERETORFIIE (b) OLICTOXEEEL. $hbb, NEYETELMNAEA
3, B FOFTEIREFSNLILTHBE LA L9110k b, TAPMAERIREIC L 22 %A
FERT, BEAZERL—F-Z0V -2 GEEEBEIA LIS,

oL AR EORE, FEHEOMICI T A NI TI T4 THEEONERRE LR EETRVWTE
T LIENTEETH L. SBSOBEERE LIl OT2ICEAKKY 7 L, 2OFRANPEE%EEKER
B (180°HE) ThRWzo, BELEBRIIBVWTRMERE 2O LW, LELEPFS, THLHITER
CEEHELZT) ECEHATELAEEDLDTH L. ThETE L OMBCHHEEKEEORITIZEN
TELD, EICRE - BEFFLT, BEFBOBRENZED 2. BEHEL, SERERCT I AL
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WIZEH AT BREIC R TONERTR TRV DPES TH 525, —RICHFERILOBEN S, M
PFRRFONLL LAY ICEESL2 570 s FOSVRED L —F —TOEHIZE L. EEIFH
HHEIEBIEERE BLAP, DLAPIISBSOBMED D TIE L, JUHED L —F—1244 L TEBRICEEHIED
TI2ENTER. BTTE, ZOH LCERAIRESEO ROV TRET 217

;1%
fARH s

(b)

(5.1 fLAEYARE @8 L - BKEE OWREEL. (a) EEOHETORY, (b) MARKRETORE.

5.3 BT F ISR LAP, DLAP

19834E, HEDXub 12 X o THI%E & L 7-L-arginine phosphate monohydrate (LAP) &k, fek L < A
WHNTW/AKDPE DB XX AR S N IR EFHE R TH 5 (14]. HEAZHS2ITR Y. &
HAE (R P) CBTAD, “HMEESE L. BROKBLAES T, KDPD1.9ENERIE
WEEEERT 2. T2, EAOIRNEAN026umE E L, BELZERBITEL L D/2ONEYAGL —
—DE2, IERABORENTEETH H(15]. LEALEAS, IFOKRFOHEFLEEL TV 2 ERE
DIRET D720, EREIRIREND LI EGHLMELRI TV, TRLOHEEKEERT S
&, MPHEEECY 7 M T 50 ERERINOMESFRTE S, LAPORIREIL0.09cm™" TdH 5 D
WL, ZOEKEZEEBRMLAP (DLAP: deuterated LAP) OWRINAREL120.02cm " & 4 5[15]. KERARZE D1
BORINLEROFEREIT, £ORIL —F—BIERE TR (6]. K50 TRIEHREL R
DTEWIEDPHEL IR > TVAEY, ZOBOEFHS OFFICL VEEAP THVFTEREIRLE T
BY, AFXOEIANVF—PERICETELTV RV E2%bho72[7]. £/, ZOBELIZASE
(EE : 0.532um) 5 FEEAHT19.5GHzY 7 P LTHB Y, FEBrillouinBELTH S Z LAHEF L7z, &
ETIILAP, DLAPOBEHEFELZAN, ThzfBA L HEXREERETLII L ZHME L TW
5.



50 F5EF HEBrillouinMELAEBEBICLIEREL Y- E-LRBEORE

NHe HOH B
H,N"=¢c—N-C-C-C-C-COoO”
|l| N H H r\|lH§
H,PO; H0
5.2 LAPHE&DHERI

5.4 E&EBrillouinBlEAIE
541 AIER

P, #ESEE YY) B L7-DLAP (13mmX20mmX20mm) , LAP (14mmX20mmX20mm) , £
BEAE E L CEBAE (40mmX25mmX25mm) DK Z ¥R L7z, DLAPHES: (EKFRERE | 98%)
HOL 7REZET AT I~ Disaenko S5PBBR L2 D, LAPERIIKRIRKETERLI-IDTHAWS, £
NZENAFHBER T 5 EITNFFE 2170 7.

FEHAEBROREN % K532

N\

FAWY

> .
Nd:YAG laser Input pulse monitor

Reflected pulse monitor

Transmitted energy
monitor
Crystal (calorimeter)

AWAY 4

Isolator ~ Beam

splitter Lens -

=100 mm 10 mm

(5.3 FEHELEROLFR

FEIE v Iy ay FOQAAL v FNEYAGLY —H— (KERAKZFL —H—BRe&ELry—) =4
Wi Yy Ay ay boL—¥—it, BEASORALEBEEL TS ZEPTE, SBSKEOEARS
PEEFMICE L T b, EE1.064um, 73V AM813-15ns, A7 7 VIEEOHE - D 2 SV E-FO
V=A% B/, - REBIEIM=23TH5. AT R VF—OMEIIN2K (BARETF) LR T 54
FOMAEHLEIZL VAL L7z, E HEIESN/ASBSEE RS HIRBATICRE S L WFERFILEEZ S

Apesr 171 3alli T3 7 BT (100) Lk by ZHEC LAE .
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25710, 74V —% (Faraday[@l82F) %M L7z, ASPE (0-100m)) (XS HEH100mmO L v X
FHV, REEBTHET 272D ASEmS S AENOmmOLEIZER S, N TT5F T+ FFa—7T
(E#F b =7 A, R1193) &F 30X T—7 (Tektronix, 7104) AWV TAS - Kbk Ex €= %
L, 78 —=X—=% =il R BEBLA-ZA LT -2l 7. SBSHATHRIIRE - ZBOWH D
F—shbRO, RE/VAEE, TAVF-22REI TR L BT 52 & TREFED
HETEL, AFREZIADO 7 b F a2 —TR IV - A= F TZANF-BELTTo T4, NdYAG
L= —%0% 25K (0.532um) 22V THSBSFEHFEEZ AT L. £OBICIE, LELOERR
TIS—%%FEL72. £25RABEKEIC Ttype-lIOKDPE V72, BAAS TR L F—13810mITH
D, #0590 AIRIZ10-1InsTH > 72,

5.4.2 ARKEECESEE

DLAPDSBSRAFE % <100>, <010>, <001>DE % 5 AFHHTRR/zE T 5, <010>, <001>HMA T
B AST LAV F - THRIBHEL, FHERLI00-ICHS TRV EFbro. 230, B2 L9
I2<001> 13D THEVSBSHETEZRT. TOBRIZOWVT, LAPORGEEED, HRD L) L EEHNTE
5. ol (<001>) 25 AEEEEZ RS54 RT16]. NEFRIKBEOH, ORZENOH, HOEWD S
NV TRENTWS, BRIAEREZRT. b FRAICL-arginine DR WA FIEED, HOFFORLIZ
KEHEDATHEEL TV, 2R 2<100>HAOHEEDEIL 2 Y, BERELRT.

X5.4 cEimD 5 AT LAPO R &EE

5218 TSBSOREA D X LIZOWVTHRLD, HIFEFE2LL5DICEERBICEEREFOR
B, NI AAPMNLTBESAZLEESTS. Thbh, KEFEEDLILZFVEAEZ L OHMTIE
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BRBEVE LR T, FEFENTLENDRTVEEZLNDL, FNY X <100>75 0 TSBSEMED /)
XL D, ZOEEDIS, LTODLAPERIZ AN FMETE£T<100>& L7z, Zhiz, EREICEELA
MTdh 5., BEHFMIZ<001>IZFITIC L, <0102 FAFIC L7 BE L IZE ALEDNLZWI E 2R LT
Wb,

5.4.3 FEBrillouinflEL &=

SBSREEDHIEZ 4T - 7. WMELAEBI AL EF— CEHRS, BHRIIRT A4 EELTEBLND
RETEIE, RESAVADOROIEREL LKL Thbb, TALDOLALF—ERTIIMOE
St G2 BRI EREORELR CIXERTE L2 LA h 5. H5.5121.064pmD AGT T 4
V=125 A SBSKETE LR .
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Input energy [mJ]

5.5 1.064um¥t123d 9 % SBSK =

BRAETIERAR1TI%OB S TESRICEBEB*E L5 2 L MR SN/, LAPLDLAPIIHEEZEAT
B ERLEFNENS, 78%F CREEFSEFBHEMT L. COBIRAORFELZZEL T i
v, F§HES R ZE L7254, DLAPTOEGHN 2 B ARG RIINNEE IR L. LA, SBSZH| &k
CTEFBTFERF A VT -2 ETH0T, HEZIONIZESL2ho7.
Z 2T, SBSOFRMRMGIEROBBREZMET S LML N TV AH[4].
I,Gl =C

I, REEREOSBSEMERE, |3HEMHEERE, Cid25-300EHE %5, AERTHW L —¥ -
D3N ABIZEHFREFOTLSE EXFYEBERICHERTEWEZEZ bR, EERBIEVWEARES([17]. 22
T o 72 EBEE TR —DELEGETIT-oTWVE72D, AMHEEEAEREREEZ S LITES.
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— ¥ z=fAEr VA EMEEARIZO2MmEEUT LI L TE L, 72720, AFETOREITOR)
RIFEE L TRV, fEoT, SBSTIEMREIISBSBMERZ b2 22T, KEPZBREIFTLS. MLY
LAP» DLAPDSBSBfi34.2, 1.6mIE % B2 EXbhsb,. TROLDANEIZER, NMBRROT A% E
BLTwARW, EfD X ) ICLAPIZ1.064pmD G L THEWIRIRZ 2, £2°TC, ANLALF—DO
A% BIED 72012, DREER CRIAEEE BIZE L 7., LAPEDLAPEFOWRIRE I Fh Fho.11,
0.0lcm' THh o7z, TA%ZEL/ZSBSHEIZFNZFN36, 1.5mI& % D, LAPIZIDLAPD2MELL EE& v B
fEx 2T Ehbhroi:.

RI, ABREH»SESTTOHEBLESY, ZREROSBSHEERBIEL 7. HS.612EER
7.

x

LAP_¢
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I-E-‘ ’ u/' e 7]
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E” YT - -
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g B LAP excluded absorption loss ]
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_..C: :'\.____,,,_.——.?—J——‘* ------- 4 @ .
0 B DLAP >
m 1
w C ]
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Focusing position from surface [mm]

M5.6 £ EMEIZHT 5 SBSERE
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BERLTWwWLEEZLNS, ETROZHEAAEI2ZMML D ENFKEVDE, AFETEHRF AL,
EAONENEFICY 7MLt flTEL. ¥—27 T2 N DOFF0.2mmON B 124 & O ASE
BHY, ERPLABETI CERTEZLRELEHS, HAFARILSmmE L), ERERLES
TN D, NHMEINEERLAREIAVF - ZEROL LS. T2 THIEoZ ) LLAPLDLAP
DSBSEAMEA R % 5 Z LR TE 5. T4bb, KENIIDLAPOSBS Y A Y IILAPD2fEL | &
ZHN5, LAPDBAID, BICL A AN F—DEILZZE L TOEANEIRE S, HLE S5 L SBS
BESEALTVS, ThICDWTIRARD L) ZEAPEZ OND. BB T2 L5110, BRloHLEE

FIZT 7 P LBE, RSB ZAVF - KREC LD, & 5IISBSE— FOBERMFHELSHH S
niztZz6h5, .

DLAPIZ1.064pm®D i E 23 L CLAP & ¥ RIS A2\ A%, 0.532um T ik F UL ER$%0.01cm™ % &
D, £ZT, L064umIEDMERINASBSRE IS HEE RIZTONE ) 2 HERET 572017, 0.532umdD
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BEICN L CRBOSBSRET 2 lIE L, HISTICAHN TR NF— 20T 5 RGHHEEZRY. ThiD,
LAP, DLAPIZ[E UREHEEER L, T A %2EE L/-SBSHEIX04mIIC % 5. —HkIZ, SBSEHMEIIERE
KRB LBAT B4 RRKORFFIELLOEEITOVTHT0%E %2 o7z, [ TR ED BRI
BUWUSBSEEICENR LNV E VIR, 1.064umiZ BV TLAPDBIEAE W 2 & 2RI & 5 41
LODEBLEZONDL, TOHEIZOVWTI, ROLIHIIZEZLZ LATED, S218T b kA7,
SBSIIEMTHELAEREDERICL ofi*ﬂ““? + /v ([IFEF) b EFD, #hI2X o TAS
DB FIHEL I ND. I (SBSEREESEBICESBSD 74/ Y E— FOARRHET I2LEDND
D, AEPERIIC X A8EE (/4 XE—F) OFBEESBSOBIRMNL L L) 2HHT56. 207
», LAPD X 5 RIS E TSBS# RE SH LI KERZANTF - AFNPLEIIL I EEZEZLNS.

EH F, 1.064pm¥ DSBS IIDLAPREEAE F L {, 0.532umEED & I ICRIVFIEHRF CEIC
BWTELELDMEROBATESL LELLNSD,
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input energy [mJ]

5.7 0.532um¥6I2xT3 5 SBSR AT

544 #®VELL-Y¥-ICk3SBSHAEFHE

KIT, BYELL—F— 2BV T HEBOSBSKE LR T2 & 2 M2 L7, HFIINGYAGL —
- (Contmuum, SI500) % A7z, #ERIZ1.064 pm, 73V AEIE12-130s, ¥~ LB IXEHRFOLET
5. FHEH1E0-500mW (0-50m)) FTELEER Yy vvay boL—F—LAKROEFERE
RV, BEEOBRBIZIE 74 P ¥ A4+ — F (EG&G, DT-110, rise time 10ns) & I ¥ Ea— 12X BHHL
DAHBEITo7. HEERFHSSIRT. T TORNEIRYEOT— I PLEELTVE,. VU7
Viay FORSREOETOMED, BECHEOBICELLBELEILNE. WTROBRIIE
WTh, BANEFIZIIRETRI0BRENBLNE Z W bh5, KERFIERIC L o TASTEO RS T X
24 LTRNE, 90%E DREFEICEZ EHFTES. £, REROfBEMPFROEZNWI L,
SN EY PCOANIANF—2E4bETEZNIE, BIELL-F—1lB0nTAHRLDIWE
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EOFHYANEITOAREGEREL GV THERATELEEZLNS.

100 [ T T TT"TTT T T T™=TT"TT7 100
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M58 #03E LEEBI0HzD L —HF— 1235 5DLAP & DSBS KT

5.5 DLAPHAXFEICLZEEANEE

BEORRL VIAADOL —F =128V T LDLAPY H80% EE DSBSIET B E L 5 Z E MR T X 72D
T, SCTHHBIELL—F -2 5SBSNMHEZEOFM LT o7, HFERSI3HERM—DbD%E
FHLTWS, RSHIEROLATY FERT.

SBS-PC
mirror
Aberrator DLAP
. Lens 1
Nd:YAG laser Isolator (f=100 mm)

Lens 2 (f=3 m)

Polaroid
camera

X5.9 EEBAEEBROLFER
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B BRI LT ERP I REOBEN TR P ET/NT A4,
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[X5.10 DLAPIAHILIZEEIC X AUkEFEAE. A KX, B @BFEOIZ7—-I1CX A RE, C . BAKM.
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- YCa,0(BO,), (YCOB)
Ref. F. Mougel, G. Aka, J. M. Benitez, A. Kahn-Harari, F. Salin, and D. Pelenc, Oral communication at
CLEO/Europe-EQEC'98, 14-18 September, Glasgow, Scotland, EQEC Technical digest QMES5, (1998).

nl =2.7673+ Zo.oi - 0.006257%,
22 -0.01863

n? = 28730+ 202239 __ 4 0002122,
: 2 -0.01710

n? =29113+ 202242 019352,
22 -0.01873

- GdCa,0(BO,); (GdCOB)
Ref. G. Aka, A. Kahn-Harari, F. Mougel, D. Vivien, E. Salin, P. Coquelin, P. Colin, D. Pelenc, and J. P. Damelet,
J. Opt. Soc. Am. B, 14, 2238 (1997).

0.02347
A* —0.01300
0.02402
A* ~0.01395
0.02471
A —0.01279

n? =2.8065+ - 0.00356 1%,

n; =2.8957 + -0.0103927,

n’ =29222+ —0.008204°.

- CsLiB,O,, (CLBO)
Ref. N. Umemura and K. Kato, Appl. Optics, 36, 6794 (1997).

n. =2.2145+ —ZM- 0.014134°,
A -0.02051
n’ =2.0588 + 0.00866___ 1 006072,

A2 =0.01202
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- LiB,0, (LBO)
Ref. K. Kato, IEEE J. Quantum Electron., 30, 2950 (1994).

0.01125
A*—0.01135
0.01277
A*-0.01189
0.01310
A*=0.01223

n’ =24542+ —0.013884%,

n; =2.5390+ —0.018494 +4.3025x 107 A" - 2.9131x107°2°,

n? =2.5865+ —0.018624% +4.5778 x10°A* —3.2526 X 10 2°.
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