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t~ iIA m. ~5d t .~ ':l!!L 'IIJr 7&. t 
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ili~~~~_~®_~A._~Q** 

rf !®f+*~l~:ttJLmi1f~i\¥H! 

*jc 7t- ifJTT LiNbOa 5frr KDP ~db if 8~ 1\IUt 1$£:Jlt -iffiJ ijiIl#- tj:r ~ ±1t:Jlt ~d11}1jj {\ll]t! ~~, 

H~:Jlt'ffl~ :'i:ft;t, if!.;l;k: db ifJX 415°** ~ Iff .?dl17't:~*1t3!*,o ~ $* a)l,if!.;l;k: 
dbifQ **ti¥#Jfitiif!. ~.,}i;;ff~~f.\k~#;$:i\j Q**8v~~f.1t!ff I~O 

~~.~.~~~Q***m~ •• ~RM~~~,-H~~ ••• &~~.W~~~ 
5G {4: ° :Ii iJjJ1t~:l1 Jf!.~ KDP d% ~ ft''1 Q * *[1] 0 * :::t?t;!ff T ~;J't iJWl1&J. q:t ~*JlI.~ $Ill #$11 S>t 

tI9R1&J11: ~~ ° ~*m ~JiIZ ± $Ill ~ rtiJ 'fIljij ~ ,fJ3lftf1*~~ '/1: ~~%cJilZ,li~ 5'l:~ ~r:p • ~.;JJ ~ rtiJ 
tW~ ~ ID nlnJo j1; ~*~rtiJ L R1&J '/1: ~fg 0e~ 0:(£ Jlt£ 1ilIl L, 1.1 te T ~t!J! {I8ij I:tt7f()fIlJf!. ~~ 1* tI9 * 
*0 1jJfJET Jf!.~~ 45° **tI9I.f1:!g)fll]'t$lll*Et~J:&.o Jf!.~**ffil1(tPJ., Jt.ifPJf¥I:*# 
It!.~ Q **tI9~ff1t.!Wf~j J!~ffi.EJtM<fJtt1Jn ~ffi.~Ji~M<iiftBtMA Q **, M<jift~~j;JAQ * 
~, *DU tfl.:Yt PJ J;J.~~.:J'ti2.PJ J;J.~7G~]1.Iia:Yto ~~L, Nd:YAG .~.ffl LiNbOa EJt KD*P 

~1*f1: Q **~1~¥Ij T~MtI9£a~o 

:(£$~~~~~1*q:t,eM~rtiJL.~.~M.PJJ;J.m~~m~~.*.o ~#M*n 
m~M$~~*m~o ~~T~M$~~,PJJ;J.~~~~~rtiJ~m~~m~~ •• ~m~~ 
=1-tBt~if%C~M$, TIffJ~~rtiJYltlmtJ!~®tBt~ •• ~.;JJ~rtiJ (00 1) 0 

~'/1:~~%cJilZ~W.IYj~M$lE~t.-T~~~0e1t.o :(£.~ Q **q:t, :1gTI.f1:!~}E, -Hz 
~:YttBtrff~$Ill~tIRitlti, ~~~ gH:~~~M ° ~s>tX>t KDP ~;fO LiNb03 M#~1*~~JilZjJf 
M$:Jm~~.:1g 

( \-rE)xI2+(\+rE)VI2 + \:<:'2=1 (1) 
no no 'll'e 

;!t:q:t, xt KDP ~~1*, r E = -r6aE., ~JiIZ±$Ill x', V' ffiX>t@:$Ill x, V JitE~ 45°; X>t LiNbOa ~ 

~,rE=r22E{J), ~JiIZ±$Illi2.JitE~ 45° c *lJi!ZJ&iiPJ~~~ 10 

*1 Jt!.~~!i& 

~ 1* i't!.:lt%'~ (10-10 ~*/{:l\) 
iff ~t $ 

~jB[ i't!.ffi ("ff:k) jB[iHI~) 
no ne 

.----.--~-~ 

LiNbOs ~22=21 2.286 2.200 4(l=d) 6328 

KD*P. ~63=-26.4 1.5077 1.4682 3.0 54tH 
----

KDP ~63= -10.3 1.5120 1.4702 7.5 5461 
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001 ~M~:fIlH~:&j[7'6$lB3\'Z$l 

X'y'z'_I'l:!.~E'Zjo!\1ll, O-j{;!\1ll, P-:l't5R:jJjR7fJJ:1:fIRl, naf~ny,~n.--:~piZ.:t~ 

tfT!l1$ , n",o, nyo-j{; n x~ jjjLtjotfT !l1$. 

~.~.~~~.~~~~ •• ¢~,~~~O •• OMo ~~~n~ •• ~~~~fi 
M~~m~~~.OOL~~~~~~~o 

*m1£f*A: 
~ :fT-

X' 'y' z' 

cosOsin¢ -sinO 

cos¢ 0 

sinOsin¢ cosO 

*'T x" 1 coso cos¢ 

~ v" I -sin¢ 
:fT- . Z'f sin 0 cos¢ 

~~~*~~.m~~fiM.~~.~A 

X,,2 [CO~;O + Si~;O -'1'E cos2 0 (cos2 ¢-sin2 ¢)] +VI/2[~-+'1'E (coS2¢-sin2¢)] 

+ 2x"V" cos 0 cos ¢ sin ¢(2'1' E) = 1 (2) 

lPJf-fpr~1{ffiM.~~ (j~l'!A, S:utt.1-ttti~fiMft~.~.;b~~o I2SI 0 Mtlt/j\, *Jlif~ cosO 

.,:::;;1 ~ cos2 0,:::;;lo ~1{f~fiM~~ft 

(3) 

(4), 

• ·9 ~ . 



~ ~ Ml6:f¥~ fa)l(!:$t ifR:tnrf" : 
7G ~~B>t:;l!§ t&~:JlfM~o ~l6:f¥~Ul~:t£*1iT 0 !fI:II1W-'fWf..t:;l!-'-~ 71J IPJ ,c" mJ fF, 

.~¢fti7G*o 

(5) 

T=n~'fEZ (6) 

l6fi~~~~.~~~ ~~ft~*~~o~~~ •• lWl6:f¥~~.IW~ffi, .~ •• 
ltffio 

LiNb03 :: 

KDP~: 

m£ KDP ~d1f*#AiPJ~ffjtl, •• ~ffi~R-t7G*o LiNbOa~iPJ~iM, mJ:l:IJn#A~I:t* 
~1~~fljIJ~ffio ~~ •• ~ffi:;l!-'-1'"~m$~,rfl d11*CLiNbOa) R -t~Jio ~*ifRfa)'@!rmT 
:iI&£, llR R= V /V:l/2 f'I:;~mffi5e1llo (6) :tt~: 

'A r=-R .2 

'A r=ro - 2-R 

'A" T=To+ 2 R 

(a;' 11iPJ) } 

('!)' 11iPJ) . 

(6)' 

(7) 

(9) 

~1'"1t1t~:;@m a;','!}' 11iPJa'-J;tJlfH~J(2)C~ 2(..t» 0 ~9=t:;@:lJn •• ~ffiJ€fa'-J~yg~o Jtfm~ 
ffi 'ItH£~tl 0 

7G ~ffi B>t, f3~ 0 oi&. rm :t£ d11* 9=t, ~Jt* m Jt!fl:ll ~tl flit; {.\iii 16 ~Z)/J 11 ttl :;@ {f: ~ a'-J 0 16* 1$6 

.16~B>t-.~1fiPJ:t£~.m~,~-~Z*1io~*ffiJ€f,16*ml6!fl:llflit, •• 1f~ •• ~ 
~ $ll111 rPJ 0 ttt * {.\iii .16 $ll1 B>t, 1$6 ~ 11 iPJ-JiBt*::F :t£:i: • m c.& * 1i 11 iPJ ) ...t 0 ~ ill iJ1..l6 ~7#J 
1fiPJ~~T~7#Jo~# •• :t£ilil6~.~ft9=t~£~.*.~o , 
• 10 ~ 
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00 2 iliJ¥;!fIll Jt!.J¥; iftJ 1IfU 3'&m jj; ~ 00 
...1:: 5ll[1JfM],{;1'!lt~:i81t1t.,Il.P r {]I[o 

r: 11ilH)~jJ iPl!Wi9J i8J; i!JOJ ,Il.p sin22a 0 

i!jij~1tft!.J'tiJl1JifjfJ:HIti!jij~~m~dH*m~(m3) 0 ft!.1tA~mAMi!jijJ'(jra~~;/Jij:J'e.~£ 
tmlifjfJ, 1!l!~i!jij~~~1t, ~M:;;ii!jij., *wJJll¥ll;~~lj T iJl1JifjfJo 

00 3 Jt!.J¥;iJl!J1IfU~ 

P1 P2 Ji¥fJ~IE~1lffi],{;~xt .{jjijiJltIJiPl3ffJ'f x ~ y $illj'jrRJ., . 

il6 ifjfJ:H 1ft , 1t iJl1J ffjtJ '11H5l Jg : 

III = I 1( l-sin2 2a sin2~ r) 
I I · 2<>-. • 2 :n; r II = 1 sm ..:.a sm 1; 

-'¥-1i"illi ~~} 

1E3ti!jij~. 

(10) 
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;jf; 9=', a ~ ~'.f* C It!.~~) 11T M.$ 3::!flit (NP ~.f* Pi 1!ft J't ~;/J jj Wl) J::§ 1~U1iHl~ jj rPJ IW ~fij 0 • 

(1) E!!*~ililJ 

~~~e.~11TM~~.~~11TMIW~~~~lWo~J't.~~~3::!flitjjrPJk~.ftIt!.J't 

~~o It!.ffi~~--;-t-~~i1tIt!.ffi, ~1/iIJJ't~;j;§~~~--t-)1fJWlo )Ji!flit~tJftn~:tmm 2Ck)WTlRo 
~ T=O .. 'A .. 2'A······fi;J-'F-1'r1!ft~f~fF~~fiF9=',r., 

IE3Ci\iQ~~r ~HifiF9=' ,r., 

~ F= ; .. 3; ...... at-'F-1'r1!ftJ'tiJil' ~HifiF9=' ,G-

o IE3't1lil!J'tiJrF ~~fiF~ ,r., 
, ~~-~:9JJ 1!ft J'tJ'(;!flit -Trw fiFo -* jj rPJ k ~ 1/iIH'H5l t!!~:J! It!.m~1t. ij I ~ -T flV fiF ~ {t I¥J 'If 

(2) fm*~iJr1licl~~8{J~ntoJ 

iJ]1/iIJ3qt,a=45°+c/>-,8o fElJ/t, 
" 8in2 2a = co,s2 2 C c/> -,- ,8) 

tg 2,8= Rsin24> 

(11) 

C4') 
" ,,' . ' R cos 2ip- 2mo ' 

1!ft:Yt~;/J i~rPJ(w~;/J 1!lB:1 sin2 2a J3if ~ ntPJ iJ] 1/iIJ II ~ 8in2 2a = 1~ IYH3t:ff ~ntPJ 0 sin2 2a = 0 ~ lR 
~~mJ'(;J;,l3[ -=f'i5t:ffiJ]tJfffflom 2Cr)~)JiJ't!flit*ftlR1lt mo 7GIt!.ffifi;J~-*Jtl-t~., ifli 
J'(;-t~.3i;limi x .. 'Y ~o1mlt!.ffiJBfflt1g~!iIi.o3C*1iiii~JiiZ~:Yt!flit:!ko m:Yt.~m:~ x .. 

'Y!flito m9't#~J~~3::,~jj"rPJ±:If'~i\lij~jjrPJ~;/JIW~ntPJo ;ff~ sin2 2a=O.51gftt!llCm9=' 
ID'J ~), jjJ)~~ -'F-1'r1!ft J'tiJi r:ff -t'¥~ C~!iIi .HIl~"o IE 3C1!ft J'tiJi r ~Hi lWo 

•• 31W)Ji!flitft.mm~.1m~~~om.J'(;RMiJ].~#~J't~~~IW~~.~,~ 
t!!mt~J't!flit-TflVmo m 4 ~ LiNb03:~.f*m6328 ~~...:~~J'(;JmMa<J-*f!Pftt.ffia<J J't!flit -T flV 
00, 1::Ej~~~~~-~a<Jo '0 

(e) V=4V}./2 ,(j) V=5V,,/2 

00 4 1E~1ffil1t'.J:j:lj[;~T~OO' 
LiNbOs r.rf*:ft*'Htf33 ~*, ~=6328 ~ 

i;f,± WT~,J'(; iJ] tift® m:J't~ i}liJ 1/iIJ ft ng ~ ~ 1fi M~ iljH1~jj M~~p~H11~~ gllfflto 1'£~ ~ 3::~ 



~~.U~.,~~~~ft~~~~~~~ •• ~~~~~.~oMW~.~~M.~~~n 
~M.I: ill.~~.~~.~~.,~~M.*~B~A~-~~fi~,~~.B~-~~ 

M.I~5!\otO~$tl ~f[, ~1f1iJ~~1eo{g:f:E~fttDJ~L, ::ft~:f:EJJJ1: x~ 'Y ~~L ~$H:Efg~ll~o 

.~ft~~~Q**-.~~~f[.B~.~~o ~~~~f[.&~.ffl~-®~$ 

~#o*ffl~M.Itt*~~~~-~mo 

(1) *giliHl~ ~ Q *~ 
rn5~~~~#~~.n.~.~M.o§A~~.~~.~.-.~, ~~~.*oo 

BMA~-~W~.,~~~f[m~~.o:f:E~~.~M.~M~~~f[~ •• ~gB~. 

ilio ~ill.~~.~~~~A~:I~H'J~M.I, :J1[;.~:f:E ~ ~ 3; ...... ~:fiFLo. JltB>t, 7G~f[ 

, ~I93Bm~~., to ~ ~f[tW~~~~.imo iID~~*~.~~:a:(5){-tA ro *11 2l *1~o 
klUfii ·1lIsf* il?flilit. ~~&Mtt 

~o ISJ F? f9?0 7:1 B .. 
:t(y)\ 

~Z(C) 

1/(x) 

ru 5 *~11@~ag ~ Q ** 
EiIlilm:iJiRJ.>fn- x ~ y $ffio M LiNb03: E=E",; 3i1KDP~: E=E., 

(2) ~±~~ 450 1t!7t Q *~ 
~ffl~fiMA~~~&M •• ~~~ •• ~~~*& •• o 7G •• ~~'YWAM~~ 

. ~nIt~#~ 0 ~;fIl~~#~ e ~ (~JJtl~1r;.¥u.q'J~~W), :!(orn 6 ~~o :f:E 45° I*J &MWL, 0 

~NAM~&Mo e~*$~~~m&M~~: 
(12) 

ru 6 ~~~ 45° mt:J't Q ** 
ll1LiNbOa: E=E",; 3i1 KDP~: E=E., x;m y $ffi"J1L~. 
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11l6* J(} ffj, ;!t~{R.m~ 20 T~, 450 I*J &MW1"t1fT~11l6~0~&~M 0 J'{;($<;e J'{;)flll, 
{9! 0 J'{;($<; e :3'tHff c ~~:J'l, Wt:j!fm~EIZ::tJIiiJ'{;fj)111l6Ji.o ;fIl.t.""P~fF, fm~ll!rgffiWtI!**1Jn 

rgffi I'm Q **0 

71- ~ LiNb03 KDP (KD*P) 
-----

no 2.233 1.4942 
----_. -

ne 2.154 1.4602 

1£ x: AM 1 °59' 

\ 

1°17' 
Lie 

:>JZffA.o@1 2°04' 1 °19' 
I 

:1g T1E#5fIJJiDG~J.{JJfflJ'f;, PI tJJnlt~ 45° ~**, J;..t{9! 0 J'{; e J'f;$~f1!JIHOO no y Wf'mre 

e'·---++++--\-+~ 

~~{JJfflJ'{;*.nlt11l6~n~ffi~~~I'm{JJfflJ'{;, ~~rn~~~ 

i¥JMJt{JJffl~~i¥Jf1!mo~fF, ~ 45 Q ***mJ'{;!fIiii'!'>JOOiffiJ$* 
~M&r~~i¥Jmm11l6E~~~o oJ'{;eJ'{;{JJffl*J'{;!fIii~~. 

=~&MW.t., •• iliJ'{;~ftn,~IDi¥J11l6~~~~~~~o 
;!t 9=J ~ 0 J'{; e J'{; 1116 ~ ~ ~ i¥J *:Ii 0' J'{; e' J'{; ~ -"¥11-M ili 0 rm 

f/' 
, IE ~ * It e" J'{; 0" J'f; ~ iliA #JtJil!:l:i 0 ~ # 'If 15l * lit ~ 1JT M ~ 1* 

~"""""-*'--- i¥J~&MWf~, *£I.PIf~nltm~~~i¥J**: ~#~7Grglli' 
IJit ~:ff-"¥qfJil!:l:ii¥J 0' J'{; e' J'{;, 1Jnrgffimnlt:1g e" J'{; 0" J'{;, ;m, 
1JllJil!-rg*,'i-~~**; :!ij-#~7GrgffilJit~:ff e" J'f; 0" 16, 
1Jprgffimnlt1J 0' J'f; e' J'{;, Jl4~#JtJil!-rgJ'[Jil!~**0 

.~1*i¥J&I~~PI*1Jm#If1!~n~o 
(1) 7t~ti: yz .IJZWJ\~t, J[~-~~4~~ 

7G~ffilJit 0 J'{; e JIt~$nlt1J 0' J'{; e' J'{;o 1Jp rg ffi m, I 
X1LiNbOs: E=Ez ; 'A 
X1KDP~: E=E .. x 1'0 Y~fjlnjj~o ~~!J!tl~H,*:tE T=2 PF.t.olPJlJit~t&j>~¥1JiIiA~W~~I'm~ 

PM, NP~*rl'§JIt~!II=!~~JEJi!§:~, rm~1t1J e" J'{; 0" 160 l!Q.fl.\-"¥qf J\MIJit 0 JIt e J'{;;fIlJlt~l'mjt 

ffj~fF ( J:), OOiffiJft"~ffilPJo ~~AM~J'{;$5G#1It ml'mitlln~, I2SlJlt~i'MIHj(f!*;fJT~p;J,j 

~rpI1tn~0 

~~AM(OO 8(a» 'tfH5l-r ,1J~ 0 J'{;nltJg e" JIt, 7HI1Jp~~rgffio :1g~ e JIt-lli.OOiffiJ1J 0" 

JIt, 16\®f{9!~&T rg~ElZXlt1JTMJltW~1'm T' = ; PF.t.o lit ~ (8), ~ (}=J() ,PIqJij 

(13) 

~ 14 • 
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.. ' (,,) 

(a) jf~AM, 

],[lI-iI!~lm~; 

0,11 

\ 

(b) (d) 

/ '.1 , 

-. -7CiI!ffa1J¥j:J'(;~ . - - - -wil!ffmJ¥j:J'(;i\1t· 
(b) 3JZDAM;xg-fA;litM,' (c) *AM,xg-iJiA;AM. (d) ~AM.xg-iJiA;litM, 

],[lI-Jt!.:f4l1~; ],[lI-iI!~~~; ~lm-iI!]'[lm~o 

~Efit1g15l! e J'tJ&!.lI~~i'lH1itJfJnj~;/JlW.'PJig, li!PJ't~tETflVl~Lt:l&~mJ't~, imJ$Jtt~~ 
~T~1~j($o ~ sin22a~O.5 fF~~if,j$o' fit~(l1L (4'.) (9);(f Q~LJ(}oNftA.(9)~~{f: 

, 'AR' 
l:;;;;;, n5LJ sin2 L1B (14) 

trlijJE~@~14lW~~IfF~ (~9) '> ~7RmJti{1W l ~ R lW~~o lit (13)", (14)~ m~' J/ffi 

~J't~R >J~1¥~14: . 
,.j2 Fe 

Zo = n~LI sin2 LIB (15) 

(16) 

c. ; 

:I~H1:$!Ht~*fFtEIfF~J:, ~$IJft!..IE~T*,~ft!..lEH1:lffd:Eo KDP ~raf*lW Zo ~*, 
w LiNbOs tsR>J~j(~mo' J . , .. 

•. 1.5·0 



-LiN bOa 3.6 

KDP~ 21.2 

~e . 
-'F-n-AMX1~liM crn 8 (b» at, 0 :J't e :J't15]~~)'t~2~' X1J~jlJ;j-t-~~)'tB<J?Hfr5fn1: 

):£ e )'tI¥J ?Hfi~;Wo!E ~ (8), e = ~: ' ro; e = ; 0 Ei! ~ (9), (J";?- ~: 0 £ti~J~ .tE~ (13) .. (14) 

tft J;J. !!f f\~ ~ ~e 0 

2 

11$ JI- )'t $I:!! R. -t: 

T = 1-sin22ao,f sin2 ~·ro,e 
'A 

(17) 

(18) 

;1=t:IfFrn:~m rn 10 FJr~o IIiliJl- R. -t .9t!,~ 4o l)W] ilitJIltE"¥-tit I'!!ffiIiX:~!J\~{ji1::jd!o PI.9t!, 
-'F-l1"AM:flliif:ffi fF m 0 Jt jiLiN bOg Bili:~ mR -to 

*- 4: SjZ.rrAmx1~JY:mJJitt3~IIili~*~R-t(i\=1.05~*). 

LiNbOs 13 

KDP~ 79 

-'F-n-AMB<J.Jl-R.-t~~~AMB<J*oO-M~OOB<J;1=t:~AM~B<J.Jl-R.-ttE~M~~ 

. Zil. 

0.5 

~B<JR. -t~IS]o KDP ~B<JIIiliJl-R. -t~*, tE 
~ m R. -t r (it{ 0- ~e Z IS] IW if ~ ~ ~ 15] 

(2) ~4A~1~f$'&M 

f!J! 1:):£ -'F-n-AM)'t* q yz -'F- iIff nit ~ IW:?J(; 

~ 0 liM B<J 0 )'t e )'t ili: it( fit! ~ ~ )'t $I:!! je:2 
~ 0 o)'t tE ~ EIl.± $I:!! ~ /fiJ, e )'tili: it( fit! tE ~ EIl.± 

$I:!! ~ /fiJ, Jt raJ atitH.::r :J't J!j! ~ Ji 0 

.1I )ill-I'!! #41i1·~ 7f * (rn 8 (0) ) J!j! Ji tE 
r 0= 'A.. 2'A····· ·;rif1:e 3G I'!! ffi at .R :flo' )'t e' 

)'t, :bn"¥-tit I'!!ffi .IS ~ ~ "¥- tit *)'t~ 5Ht, JnU rvt~J 
v IVJ./~ e'.')'t 0" )'t Y e 

rn 10 3JZfJ AMX;f;f1j,l3ZJJtI 1tlIl #-4 )ill-I'!! .1I )ill ~. 7f * C rn 8 Cd) ) J!j! I :fr. 

r = ; .. ' 3; ...... ;rif 1:, 3G I'!!.ffi. at .R :flo' jt e' )'to:bn "¥-~ i:gffi .IS nIt:/9 e" )'t 0" )'to 
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(19) 

:I:~R. -.fjj!.~-fi~ KDP ~dLl*l¥.JR. -rB~~mo~'j:J}[**l¥.J~:li.$~HJtl~ T=O;fll T=l 

p.f, ·~.~M&o ~J't~~::f_~f:.~R. -rp.f, PJl2.t*tH, :lE»ff$.IfI!R.(ut~; ~Nl1q~z 5Jl-W~ 
ffJ:lE ~ I§f;lJli, 0 J't e J't*:fl;f1J,IWl~ltffl*,~*~,Fl) a-t,. 1f!.~~~*~-®Q ~~imJifitJJj[:flm 
"'. - " - . . iJ.(), - '). SA 

1fiJ11f;0 m:tl:;(5), i!tJ'tmt*tI-;M:,*~*1!io :lE»ff$~ ()=.J2 utlR, ~~ FO="2' 2· .. ···PJ 

fI!~BIl-rt!.1iAm!7f~o ~~ Fo= 'A,2'A .. ···\ PI fl!1i~-'-~~Jim!7f*o 

_~jj-JiI1i4:iit!l! 
." _. -

LiNb03 9.5(X1.3 ...... ) VM2 

KDP~ , 57 (X2.4······) 

. ·l!1t:J'(j:lE~~,It'!t:J=r*·M-fffltl~:li~J:f:t, m ,~ 'rt!.1El¥.JQ7f*~~~j-11cimJifitJo ffiim~f!ft ~ 

rt!.ffil¥.J7f*~~J WiflXimJ ifitJo l2.t Wi:J'(jJt. ~:Il:imJ ifitJ Jj[, ~ ~~ AM~J$ BtM8(pA'3f!c tllf *Jt.~~ ~ 
:tI:; l¥.J 5Jl-11 ,;It:m. al1i 0 :Jtft!! AM1r:tl:; !i1~i!l6 ~1r tnJ ~75IJ ffii ~ njIg imJ ifitJJj[, .fJ!:fl ~ tllf * Jt. {JJ ~ lR ~ 

'A 
*T4 :tI:;tJ(Jo 

Af!ftAm!tJ(J.~dLl*.~°rt!.J'tQ7f~~mUm~o*w~l!1t:J'(j.IfI! •• *.~~. 
-ftiUJ'ta<J11.i&o -I!I ilea) tJ(J~~m1i)ll-m~1i·~7f*, fI!~p.fmrt!.ffi~7IjtBtM:tI:; Q 7f*,~. 
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