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~ ~ 

~~~tJf~~ 
~ ~ 
"' • .,.. •• .,. .• ..,. .. ..,.. .. ..,. .. ..,. .. :.,. .. .,.. .• .,. .. ..,...J. 

ji~ Nd3
+ : YAG LiIOg {tf~i71{1tii 

1 jfq: 3t :Ii *- f it * ~ 9[, t I- it il1.* 

~ jt .i*- a-v 4} # S Jfl, rJf 1= jJt -* 4} :f ;tlHiJ 0 1* ~ :it ;;it 1t Jidt Jl ~ jt -3- jJt .& a-v - ;ft!t 

*~7nk, :1Ji5f*~Jl-t?t~:Jto 4};ft!t1* ?JYi-3-1tf If,:it~ Nd3 +; YAG 1*?JYi~jt-3-fi!: 

g.~-I1tf ••• .&a-v:it~I~~jt.,A*~#~~o *~~+1*?JYi~8. 
~ it( -3-1tf ;jgt {)L 0 

<-) {g ~ fj it 

m.~~.~.ftA~~~.~.~.e~.d*.,*~2~ffi.~2*ffi.M#0* 
m2~ffi.,~«~~~~m~£.~*~~*~.oR.~.~£.~.M.~T,~e 
1*J~.~27HI<]1IT f(f, IZSImHW.~.:l-t:tJn¥lJ(l/T)2ffiot-.t-=f;li~.{tt, T -~~ 1% ¥Ij10 %, 
*m2I*Jffi., ~fIJ-=fm.iW.~l±lo ~~r:p, ~1n ~re~~.'Ii£A~:i:-=fe7~, ~~1L 1.06 ~ 

. *£.*~M:G"F, {3tl±l~11;J nlHtVfiii11lJ ~~~~o ntAe~E, iW.~.!il~lil*m.o 
~~.'!g:A~MAe~E,EI:I-=f~1lJ~~~MAWl~; ~1J1~.~.~M:tJn~%trl±l'*11£, 

F.~~~~m.~.w~ •• o ~ya~.* •• %trl±l,~ffl~ •• ~e~~~~#~. 
ftWl~o~m.~~m*$ftM.M~ •• ~MA~MAel*J,EI:I-=fMXWl~~*,£.*w 
11: •• 0 ill.~~~I~H1l!A~ntA K831t~ffjJJnlt~1~iH?~I*J, ~1*J1E~~h!loEI:I-=f£.*~* 
~1l-M1Hf~$r1U~.M, ~.&*#1l-Mt-.t£.*~I!lk!&, MAm~.Jt 90%, %trtli~*1&5J~L 1i!r 
lt~.1L~:I:~o ~;ar&~~.i1l!A~~1Hf~1I.JkJfMlatflJmM:l:xtE,&M.{Jj~ 2%, 
.AWl~~ 30% tEtio *-t17*lIitm:OO!$[11;&M.~ 0.25",,0.45%, MAWl~T~~j10% 
~ro 

<=) ~ ~ ~ 

~-~£.~.*.r,~ym~f(f.~.,t-.t-=f£ ••• ~*~~~.~$~-~~ 
)}to £ •• ~.EiZi*)E*$t.lJii, ~?lI§)EiW.~l±l~.tE~if~#,[210 *~MJ!-~{tt, -~~~~ 
.'Ii£A~,:Yt.m.$t.lJii;m~£§~mA1*JJ~~~0t-.t£~.~.~JJtU~)}t.1I£¥Ij./j\;m~, 

• 
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~H(IltatJ'[;*(/{JmMf}klll!o tt.~IYl*, M-=f)JJj( 1 m*(/{J LiIOa dL1*, ~>Jt~~*1t ~~ 1'1 
0.65 ~~~o Jmm:lIt1tfit~, itJtJ'[;*/F"~*"~:I'I!!3tt1'J;fiH:1lll!dfr!, 1i'ff~nJnj,ftHyt%o¥S.o 1Z5I1It, ~jl!f; 
~~* 9=t TEMoo #i}$(;7t M*~~1i;f1j (/{J 0 

~.~ •• (/{J~~~*"~-=f~~~~*J'[;.(/{J*~~1tfit~oam*m~.~~~.~ 
I~HH~.ffiti(/{JJ'[;.~*#i1*1Ho ~MBi.M~(/{JiI±T$"*:t27tjJIj1'1 R 1 5j R2 (I!2~OO), ~~*iE 

~.~ 9=t (/{J'fHi:£mm 1 HJflto J'[;*:I~VJ,J'[;.{:ft-=ff 1Hf~J:, ~.:t2 Wo 1'1[5\ 

Wo= [; -J d(Rl-d) J/20 , 

:tt9=t, 'A 1'1~~*~*, d 1'1~.~jE~0 jl!f;:ltJTJ'[;*~1i-JEjE~ z m,;tt.;f2i1*1'1{ 

W(z) = Wo [:+( $~g rr/20 
7!(J'[;$:Qt:l:(/{J1:1l:l:~f'j~f*1iE TEMoo #iJE~;f$(/{J 1/2 ¥IJ 2/30 f!P 

1 2 
2D~2W~3D 

- " < 

(1) 

(2) 

(3) 

:tt9=t,D~$.:t20~#~~*,.J'[;$*~&T~#iJ'[;~(/{J~m,1Z5I1It*.1'1~R:t2~~ 

#io -'E(/{Jit~:;l!#i:A:1*1Htlt*, *";flj-=f~jl!f; TEMoo #i~tf:I~$o ili$/Ff'j~~m, .:t2iE 0.3 
¥lJ 0.5 m*~~if(/{Jo i!fJi!U, ~.}f;!:lI~A~~*o 

tt~~.~ •• lJi.t,~~\m~m¥IjYAG$J'[;*lJi.tjfiM$~~~it&~JW:o ~.®~~JlI1p,t:l'l!! 

1'iJ1E YAG 1:W.fF-lE:l!f~*1-t~0 AI*J:I2f~~.~·BiE~~H4[6J9=ti$~iti1i0 t!Ii$.:t2 1'1 Rl 

(/{J.1Hf~~.m1'1h(/{J:I2f~~~dmif(/{JJ'[;.Mft1'iJ~if}$(;.mf~£fmH~~E: 

} =(1- fT)(IT + ~1 - f~J (4) 

HHT= l-~/fT (5) 

:A:9=t, c,,~ Rl 5jit&:I2f~ f'P fa}jE~, HHp 19mif(/{J£f1Hf5jit&:I2f~lmjE1i6 (m 2)0 J2,tJ:* 
:tt9=t, lj!{:ft:wm*~lto ' 

* l!t1E:/'9 71.1 ~;£l!t*tE*Jjt l ~~F~M:~1*!:j:1~i'l1lt ,Ji.!Tf"~~=?X~~:w$i&'Jjt 82 iHt'F 

l = 0.44A1 
LIB Ll712 sin 2~ (II) 

(Ill) 

lLla=lLl~n8' , (IV) 
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F 

* '-t 

• ~=~ 

m 1 7c~~~Jj{J;tt~~DJ.1it!'t$~Wf 
JRi'!9{'tllfl -

m -2 m R1.!§~~mfp Jj{J~J3.-a-1iJflHj-1*N1~ 
19 i1 .3::fW19 H i'!9m Ri *R 

c=.) f~ ~ ~ f* 

ffl~ ~ 1*il9 195::,1: ~~~X>JT1ff $i It P/fiJ Jktk, ·r.tfi~ ~!lf il9 ffl~ l'I~ {;$:Mfi~~ JE1(l:rf ~ >1t: 
. " 

(1) fiU§ 1ftllliP!e, :Ii!lf.~ 90~ ;f1I 1ft Illi P!e; 
(2) ~~~tt*~*; 
(3) X>J~i'lUllljj!f~~~, ~mHt!Olt{;$:t1k~; 

(4) /F k)) JMJJl {jj; 
(5) $TM$~~; 

(6) :fJnI~~,o 

IitT~.®~{t!:lWllIHfi!j, .M~»-W-!JtU..t1Ji*, ~~EU~tftJL'il9~1*:w"~rz:~ftf~~~M, 19~ 

I\Jf-~mlW-m$i~{;$:*/F2to § ~1jmT$jdjtJ'ti~ffl~ IW ~ {;$:±~1f BallNaNb5015 ... LiNbOs ... . . . 

LiIOs Nl1KDP 7fIl ADP ~o ~.®~{;$:*1f!Wf~, ~~T~fiU'lftJlo 
. BallNaNb50 15 ~{;$:IW~~~·r.t*~:Ii*[7],MJ1g KDP IW 40ffl: 

" .dSll(BallNaNb5015) = (40.6±4)ds6 (KDP)0 

~ 90 0 ;f1I1ftllliP!eo l*JL{;$::Ii~~T~~~ffl~o 191fjlJ**~J'ti~·r.tmt~!lfIW~{;$:i'lU1fffi:xt, 
$ f§,lltllI.H/jIj T 19!m 0 .. 

n 

00 3 LiIOa ~f;t;::$'~%7J.~{~ 

1& Ba2NaNbi;015 ~/J\,1gttKDP ~1J}*1~2t: 

dS1 (LiNbOs) = (10.9 ± 1. 7) dS6 (KDP) 0 

~ 1ft;l!;§1W LiNbOs m:J'titM{jjliilJ-m:~IH~, 19:1im:~:tiiJ;l(1e Li;fll Nb IW 
til.?t , ~ ~ I'll] 1m~* fBPlc [9] 0 

KDP ~~{;$:H::7j(mi11ttft~*IW, k))T1~¥IJ*~J'ti~·r.t'&Ht ~ 
IW~Lm:J'titM{jj.h~.o.~H::$~tt*~~o~~~/F. 
m1~:tiJJat, ~1fjIjT-m~~~$o 

:7SJf~!iYljI;14i'!9tv~Jo 00$ z 19 :flGirJ § Htr~m LiIOs 1",{;$:[10.4.11]o J;kt!!.H::~~*mf!~*~ 
. fC~, n 19{'&!fYl:lG14i'!9i*f& {;$:, ~*~*1&1gmr1J!, k))T1~¥IJJ'ti~·r.t1m~?:jIW*~.¥-~o ITif.ll 
~~~.r.t*~1& KDP *-~~:,I:~, /Z5lJlt3t¥IJA1f11ttw.o ;!'t~r~.¥.~~ a{g,1g7\1fjffE~/\1f 

ttlW~~, 1m 00 3 }WlRo 
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LilOa ~fA1jt~~f:2t;:o ~~~;f{jtLlffi1lG9:t, ~tl!l~w.1It1t, -Wf~~~F1it:J'(;o ~-=;ff:fiftlffi1lG 

~~~ •• o~~~;f{jtLlffi1lG~m.~~*~#~: 

(6) 

~9:t, 8m ~;f:atLlffi1lGfH, n8' ... %w ~ n~w ±i-~tl~~~-W1it:J'(; ... lW~-W1it:J'(;~lW~~~1it:J'(;Ef{Jt1TM 

-$0 rlH1f*l-[4JJ!Jf~tl~.: n8'~L860 ... ngw=1.901 .... n~w=1. 750 1-tA, itJl1~: 
8m =30° 

LilOa Ef{J 900 ;f{j iftlffi 1lGx-f-rtE1fiJ:tl!!*;(E~mtwc:J;,tl: (t.Ilt{;Jg*-a~.?\ 265°0) $/FilJ'~~JJ\!0 
~~~~~lt*D.iIC.?\, x-fiW~OO~·J;,t])tJJ~f:2t;:~1Y!ffl$**/F:flj~nlfiJo 

LilOs !Faf:2t;:~.?\Jf 6, /F;Jg~Ef{J~F~'Ii~~lq d15 = d24 = dS1 =d32~lk dS3a .~)f:-t [11] :J1i 
~~muJ:~1i: 

dS1 (LilOs) =11±1.5 dS6 (KDP) 

.Ej LiNbOa ~/F$o ~*l-[4J:J1i~;Jg KDP Ef{J 30 fff, ilJ'~~~.m~Ef{Jo 
m -=: -t .± ~ jj" ttlJ lW.;f& it 5li~;Jg : 

(8) 

. Py(2w) =2d24E y(w)E.(w) , (6) 

P.(2w) = d31 [E",(w) J2+dsll [Ey(w) J"+dss [E.(W)]2 

j\;9:t, E",(w) ... E lI (w) ~ E.(w) ~~~It!.~~-=: -t±i-:l:o ilJ' J;,t tiEl~W\ ~. w.1it:J'(;i*~~~~ 
1~~~~1It:J'(;;f&it5li~1$ : 

P oo (2w) = dS1 sin em [EO (w)] II (7) 

j\;9:t, EO(w)~~~-W1it:J'(;It!.:\~Hli~a ~(7)~9:tmJ;,t~tI:i, 1f~'5c~F~'Ii~~ d=ds1 sinem ()t 

.Ej iff! Iffi 1lG fH ff ~, W .Ej:Jr tL fH cp 7G~a 

x-f-r LilOs Ef{J:J'(;~:l"1J?:jf:t~Pffi.!&ifm, ~1n1JJtI1fMr:l:t~~a ffllE5tiAlH1iVt~~M:jJ*tt 

~ Wl, LilOs Ef{JtJTM -$:l"1J?:j fEtit LiNbbs-j$1~$ 0 x-f ~tJ!vFill~~~:i! Wl~!J)\tit -LiNbOs ;Jg-fto 
:i!:tt -$ Ef{J lJi!~:I: ~ffl ±i-:J'(;:J'(;~ # x-f ~ ~ :J! 18 • *.Ej 14 -. * Ef{J~ ,Wti!Hi Ef{J , ~ iii MJ'6* ~1:1f1 :i! 
imo 1.06 ~*:I!:l:t-$±i-~Ij~ 98.5% .Ej 97%) W 0.531t*:i!:l:tl$S.;f{j~~*; -ru-1!f1g 8~%, m 
1!f,R1f 59%0 fflm~~~1*m~at, ~i5liJjt.ll!15~jp}0 ~tlIIz 

I 

19TIWll: LilOs ~1*M:J'(;mas~mi;(E1Y!ffl atm M, 
~ in w::l:t JL;f!ft -1' Il'IJ !1M! a :!m J'6 ~ WJi it, ~AJG7j( j~HIl J;,t / 
])t.~ •• om~;f!ft:Jr~ •• tit-ftom~.~ •• #M 

E~(w) =EO(w) sin rp 

EZ(w) = -EO (w)cos rp 

Ez=O. 

J:tJ:j:1, rp1l!:::O{}Lftl. #;CI)J:tRA (6) J:tJ§" , "i'iJQJ.~tI:l, .R*,z::Ol<iJ:ttHl::5I 
~:;tT7g::t: 

P.(2w) = aal [EO (W)]2 

~iIJ(:t&{-t:5I~:l!!:~Fm-:J't,{fLT:J't~!§:J't~PJf*3jZjjipgo itJ~: 

(II) 

y 

x 00 4 ~rlt~:J't;$mM em jfjAMat, 
PM2.w) =a31 sin B [EO (w) J2 (III) ~1jt*~~F1lt::J'[;SlJj'j!RJ 
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~t'!1/iIJ].Jlt, ~~~if1tJ}8PtUHpJt.fo ~rmr*Jt.f~~ 1/4 ~-/fXlt~~, tfif4~.1f.~~iIJt{tfr.o 
~JmmBtM$iE 0.5% lJ-{T 0 J/%-lIttra1*~.iE*"l:r:p, ;tt~W1¥JJfW'lrl£tit::F~Jll1f~W"i$(:lt!o 

(Inn ~~~1i~m~ 

~#~.it:tmm 5 NflRo Jt.±~~~:tlfrF: ~~JE!1J1!!I.sr-JE!0 [!!Jw~!!It$.*:G1J 90 llVI~o 
j1];jfl»j 1.06 ~*~M$ >99% ,.sr-~»j 0.53 ~*~:lf$1J 94%0 ~~J!£J:tfEijR~41 00.*0 ~ 
J'(j~~I*J~~fIHmXlt;fl!fjmIJr:!o **-~ 2a=32 ~*,i'IH"$ e=0.5 0 Nd3+:YAG dh{tfi:~ cf>45 x 
53~*, ijll:t!~*o ;j;$r:p'L'~I!!I~;f§Ji!g131i*0 J't**#:1g¢7x70~*:m:trm;c, jtjiJJ 

W:rXlt;fl!fjIQI]i¥J=~~~o tr~$ 2500 tC/;Co 
LiIOs A{tfi:].J 18 ~*, J'(j~~~J'(j*~ffJ 30.00 

1.06 . 
0.53 ;~*, M _ 

~1!rJ--

~~'S.·5~ . . li£J'f; . 

fl~~ p,A . . l1l.i&. . 

m 5 ff#.bt?miJ:I:~j[5Y<~m 

;!t~J!£~:II:J2t~i¥J*1mBj(ltmrNf~o YAG .i¥J~~~~Ji!gJ!}tHtJli¥J He-Ne ~J'(j*iil 

:lf5'tJlJJ'(j*a<J~J'(j;j;$m ,*;ttlf!uJ\J'(j~W:.itl!i!HEi¥JoXlttr 5000 tC1ltmllt, ~~Ji!§:~ 70 1i*0~~ 
~~~IiII$*-:G 90 JJ*i¥.JI!!lITif~ifp.x;, ~~r!!lt$*-:G Ri =52 1i*i¥J1!!I~0 ~~Jr:!Ji!g~ 41 
1i*Ilt, TEMoo lit/J\J'(j~~ 0.2 ~*o LiIOs A{tfi:EilJ&t:ll:3JlI.sr-fl, l2-{Iff:rlit/J\J'(j~W:.ito 

1'1~~*~~, lJ-{$Ur TEMoo ~ttum, !lGfn*mXlt;fl!fjIE~J'(j~o ~ m He-Ne ~J'(j*w.~ 
.~;fl!fjIQI]~~~IQI]r:p YA~.a<J~~=f~~!to m~:tmOO 6NflRo 1ji;fl!fjlma<J=f~~!t~f~r~ 
~~~,;ttr:p~::FiE~~~a<J~.l:,WXlt;fl!fjIQI]i¥J=f~~!tMJ!»j.OOb.~~J'(j;j;$a<JW:.it, 

iiI l2-{19!1ji;fl!fj 1m ~!t~m:»j., fE!.t!tJ'(j. m jlWl*f~o 
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(a) ~iflIill!lJ (b) )lll~1l!lJ 

m 6 1fll/;amJfQ~l/;aIMl~1Cff,* YAG f19~~'Frzv~tt 



~.*, afim3-W.**~~~mfi~~., M.~~,~.A~~ ••• *.a 
~,"A~5&$.~,1gA~~", S:t-r~:J1TM'5I~1W ";E~;mr;;~e'[12\ m~A1I!filQiJ~1enl(;*~, 

3t-:±l~lr~o 

1.06 fJ*~nt:W$mYUl-;fn~~~mtit.J3t, 0.53 fJ*ifnt:W$mli~ It! 71!!;fnfJ:t(~
.J3t,~1t!7I!!m~$ He-Ne ~~~J£t~$,W*IH!Jt:~**fttrJli~m1T~., iftBt~.·*,.Ii 
~~tIH~;X>t l.061t&*~&, 19~1iJ}!!l';~1W1H&+~tL~ntJllli, ilSlJlttEiD!d:l:£tBt:W$~, m~ 

~il7t~, 3t-tE:3't1t!7I!!Bu:Mc 0.53 fJ*.::p~~{gJt, ~}!!l';~£tBtl£Ao . 
;fnm 18 ~*"IW LilOs A1*, .~It!:W$~ 2500 tL/:R~, iD!H~ 0.531t[{ * iftBt:w $~ ~, 

100 ~tLo ~~~.*, ~ 1.06 fJ*~&M$IW*Tif~m~M$ T~,5% (1.06 fJ*~M$)* 
W~ljjt1-t~, iD!d~~ 1.061t&*~tI:I:W$~10tLo * 
.M~~~ffl.5&$J£~~~~~~IW.tBt:w 
$~1iJ.~~.*£tBt~$~~oam~.*~ 
~J1Hfnt~[I:i]=1-JJ[I:i]~M(Jt:-*$~ YAGI!&. 

~)W~tI:I~X>t.tBt~M$~W%, ilSlJlt~~5& 

$~ 2.1%0 $~L, 1iJ~~J1JlWiftBtJ={~l00~ 
tL,fflJlt,ffl.~$.R"~.fr 1% 0 

~.*, '~~2"i!t1e~~~*J3t, ~~ 1.06 fJ 
*;fn 0.53 fJ*:W$~tI:I'lft£o' ~m:~J£;f&IlIi~, 
£tBt:W$R~r~,1i:j1JwJl:~~o mJ 0.53 fJ* 
:iJJ$JJ!UtE~*1g 41 Jm*~JZiJlJ.*o . a1e~ * 

1.0 

0.8 

0.4; 

O.~ 

f1\j', :XJil.~J1Jffl.A~*~~3?(E~Illf!~*:I:fI1JPW 1e 007 £11t13~11tY3-{t5;~Jl.@~1*~ 

IJ\o ~*~*, 3?(E~~/j\o ~-~*X>tlftBt~lli *JJt~1tJj{J~~B±lf& 
:W$.*1iJ.~£tBt:W~3?(E~:k~~~~.~.*~ilSl •• ~m.o 

(3D f=f 1£ I'D] ~ 

*)Cm1l!~~ 0.531t&*~tl:ll00 .tL~IM1*J!~~~~, Jt.~~J£~Ii11l-«Io 19fr~Eil 
m'~~{tj:, jj!.j~~*~Jjj'iijJJ!i1l~fflHk:o 

(-HgUi~i~: 005tr~~~ftj:1I!~~$, [13J 1I!~;fnm" 3.4 ~* Ba2NaNb,,015 A 1*, 
f'!~1.1 tL~:3't, ~f$~ 100%0~'IiL1iJ~~J1JIW~~{)t1g 0.54 tL, ilSlJlt~Ii~j($ft"~.49%" 
[14J1I!~;fnm" 1.65;fn 3.8 ~* LilOs A1*,~~J1j 0.1 tL~:3't,5&$1g 9%0 ~®~ftj:~-~ 
~*~, :m~tE{~J'(;*7j(*(1500 tLft;ti~i)JH,,&1::r), £tBt~1~:W$1W TEMoo mo. affJtI'-J~ftj:fff 
.5&$.i~, f!;±~mt ilSl1iJ"~~~~JiIl'5I!Ei TEMoo nI(;?t1e/j\, ~J'(;*~$'m~lli, ilSlJlt~.~ 
i:!:ko 

(=)~ •• : ~~~IW:k$.JiIlm1l~~lli.J£, amX>t~~~lli •• IW~~ml£fi~ 
l!W.~~~,~~IW~pr~FlilW, ~~j[;1iJ~JZiJ!~~lliIWJLffl, ~prlW.$m:lllAJL.J1JJL 
ST.o B~~®fr1!f[15_18l X>t 1.06 fJ*~prmtilSll£1TT ?t;ffi,*.~: *tm1::r~~lli~~, 
YAG :$~!P~1e{t'51 ~1W:$:J1TM$}Jl3 iff\L :3't.jGftj:1!t.;llJX.~;fJ'51 ~1W5l!!~~~., w£nt~1lR! 

F XtEiftBt * 1~J1j T:Mc:k, ilSl Jlt:ifnt~pr.£tBtJ!1g Flio ain fJJ~*ljjt T,-<®fft:OOi: ~~m 
.. 15 • 
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