
t! §!i; 

:&~'1~ji~~~F3 3Ji~i/i1J}Jl(. MJiW#J1r7'tQ **Jfl T:i!~~~ YAG ~j{;#, 7't 
.~fi1J1rj{;.Q~ao a*1t ••• ~1-rofMMJ.j{;.*.ilio~~~a 
#i *: #1* J;Ij 1iJ:it 0.94:1; Jf ~W •• ili:it 7 lC I~Cl:, ~1i:o/J •• ili ~t ••• 7iJ 3 
TM at:it 4.0 f lC 0 $)J :I 1 t i •• ;ij -'f ~ :o/J ... ~ 11:o/J • ~ bt. 7't. * 9t JZ: at I'PJ 

~~~ 0 

7iJ1& •• JflMJJ1rj{;~*##,:&~~JZ:1~j{;* ..... j{;~J.~bt.J1r. 
~J.~~~&~o~;ij~#~~~~##~fi1~to 

JliJ'tM Q tt*~ 1969 &P3f:!l€H~Jtag[ll, gJmr±~J.\ilJIB~it~~J'toB-ftF,t!!.::ffm =f/j\mMc 
~oB-ftF IW llil 0 ~ 1t!:J't Q 3f *;f§ It, pi:J't Q 3f *ag ft,¢,C~: mgM iIiIJ It!ffi~; m J't ItjfrPf J't5t1* 
MAt~H~&/j\; ~J'{;1D!fjj~{li~; m:~$t*~; Mc~-Mc~li~iI~JE'l1:jfo ~,¢,(~3f*RttrJijif,

!iMc?lP~ll~ JL a.~tv, flSIJlt±~m =f1ft~3.!illdJl{li~$("fPC~) 1W~m:~$t$if""o.!V~ 
• Q 3f*ifillt, mI~.{jLIagm:~'I1:~~jf,Jl~~JE'I1:~, m:~$t$t!!.~¥lj~.1FJ~lllWri 
i1i11o piJ'tM Q~J'{;oBlWm:~~$1i! ~_¥Ij4ijtv:liJJ~7X[3l 0 ]!~m:~~$, !ilU*m~-Jmfj.l~ 
:1:fA~~agpiJ'{;M Q oB-ftF, m:~$tE 125 "f)1'fJ - JL~Il)1'fJm:lllpg[4l 0 ;'-.'0,: 

;fIJ m JliJ'GM Q ag it~ YAG oB-ftF, Ii! l}l $H~-'f ~ JjJ$W it~~ $ifill5:, ill JI$:{li ~$ ~ =f PC 
~agi\lljm:~$Mc~itkJ't~li\, 1t::kTYAG it~oB-ftFagJ.\ilmm:lllo lJi&P*B}rzm'fIt!TI~ 

lW~m:t1llI, :!tniilm It! !ill. ~iM; ~mriij~ 1t!~:t1IlI; ~iIiIHI,!$; It! ~ag1ft.~~h -t:i~lir JkijiJt 
._oBag$t*~M;A •••• I~lftag~Jt~Jk~m5G-ftFag~ •• o'Jlt*tE$.~J't~~ 
~1itm ~;f1ft~ agJl$:-{li~$*~F.1iftf$t~~~$o 

~fn)(iJpiJ'{;M QYAG ~J'toBlWiatililJfM(:r -®iat~.If1::, *1!JJt11J.\ilm=f-t:i~liTIW$t*~ 

f 

-,F~~~~m~~Q~m .. 
~!Hipi _ ~ A I'M#: ~tl #: 1i-19J:IJit, tE'E mr)£ tr111i MS I ~ T ~ M $ag JJ Wl?:!t ft, :% $; -"-o{jLiffi 

J'tlt, fiijig.=fpime_*, *j4HilLtiRttNP~~mMo 
$Mlt._* As.. J'{;tBt.*'" ljpiJ'{;3't1LfFJIHg1lf L 1W~1IfJ, 'Ii! ~l3:*~W5;f1ft±~agJtf: 

!-t<OO 1)0 
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L-=~r-~ 

·jj'i+3~IrrM* 
jj'i +2,@HrrMJ'G 
.Ml + 1 @(fflMJ'G' 

O~IrrMJ'G 
jj'i-l@(illMJ'G 
~-2@(1l1M* 
jj'i -.a@<irrM* 

m~ibt 

~fl~ff 

~!JijHII1~B-------1 

~ lea) IWJ~-~WTmM 

(~ L«nA:i/A at) 

~ l(b) ~ill;j;J§.mM 

(~ L»nA~/A at) 

(1) !!il!tl~-*wrfli'M-~AM:Yt*¥1iTFnt~111f1nJ (?J)\f*iEAM) ar, PI ~~1:*::P 
:x-1f*l'BmM&;&, ~Ilm lea) wrlf-o JlfHstt~1-t, N t>zmM:1t5j IN ~AM:Yt5j IJ-1It Zltjg[~l: 

IN/IAIlt = JHiJ¢) '~ (1) 

iJ,,-=2JOiJnL=JO / ~;f MP , 
'I' A VAliH S 

Ati=' H-Ftt~Jt (NP¥1i~lii1fInJI'BR i") 

L-Ftt1l!:,It, NPF:Ytx1i1'FfflJi!g~ 
M-' '-F:YttUIH~~(wc;f*&1mi~~) 

Ps-FJjJ~ 

4n-JmF~1 mil'B$TM~1t{t~I,lt 

(2) 

rru' M= n6r (3) 
, " . pv3 

njg$TM~, p jg:Yt5ft!~~, p jg1t-miW ,It,v jg1t-miti='F~o~FJjJ~ttJt/J\, ~ tI:\ ~~~mM 
:Ytar, Jlif!).{if: 

" 

( iJcf»JI qcJl L 
Il/IJ-IIt=JHiJ¢)~ ~, ~ 2AlI HMPs (4) 

(2) 1I1ilLmmM-~AM:Yt~Fnt~111flnJf§if*J/- -1- ,1B,It B 13. fJl!f JE 111 ill m *-~ A 
2As sinB=A ar, ~ 0&;&{trM7~, ~if-*-&;&mM:Yt(m l(b) )o!ltmM:Yt;f§~T;tEFntli*jjj1: . 
(j{J illii &M:Yt, L »nAU A (j{J ~)( :&AM:Yt PI ~Hj]:i:!lf JL 1-11IJ {fr;f§ I'B nt Ii* jjj, ;tE;f§ ~~ -* jjj 1: fliJ 
&M:Yt{fr;f§;f§I1IJ, ~rru~~.R.~*I'B-&;&mM:Yt, R~tt~~~: 

I1 =IJ-1It sinll ( ~cf» 

Io=IJ-1It cosll ( iJl) 

(5a) 

(5b) 

.d¢ ~)(I1IJ1:o ».1: API I;t~lli, ~FJjJ~JE$*M, R~1:PIftAM:Yt 100% :l:!f!,i!i6~¥lj~
mM~(Io=O) 0 ~!It, 1Jt;fljffl-&;&mM:Yt1'F1ffiJ~J~fflar, ~~*ffl1l1ilLmmMIW1fAo 

F:Yt1ffiJQ.:&~fflF:YtX1i1'Fffl;tE.:Yt~dftft:Yt*.]:i.F.~~mM, ?J)\~~MT 

.J'tBI'B Q {R, ~1l;*F.JE$5j, mMiJlmil'Bt91~*T!lMfi;j', .:YtBJM;1fll:~~, ii'ii&~~T 
~W,It~T:Yt.1'Fffl.m~.~I'B{R,!ltar~.~WF.,ft.~~M,m~Q{R~.*~, ", , 
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• 
• ~a*M •• ,~dgB~o~T~.-~OO*~f~m~~~OOmM.~~.,~a~. 
Jt:~-~®PfW$[.m(4) ... (5a):ttJo ~ T ~.~j?PfW$:&JM3B;li*a-'JPf~mM, aJt:3f{pr 
tt~-~.~~~~Pf~.Q~~*m~~MmM~:tto 

= .. J67C;M'~atJ~tf-· -@mmfl:i7CfjjMtt*WVlil: 
JL;f!IlIE 1* ~ J6 7C 't! fi~ [4] 

pr~ft.m.M~.pr •• *.a~B~Pf~~flOO~Jt:*.,~*~~~*~flOOB 
~$~:&R.*~~~m.~~~#~.a,~~~~~M~#~Pf~~fl~.~~ ..... ~ . . 

:& PbMo04 ra1*[8Jo~tB~il-m~Pf~~fl, ~1(HI!.lLTmH?~pr~'l1:fm~i&*, X100rz:OOJL 
**.~~ LiNb03 ra1*:lt!:1TTm~iJ\o 

1. ~*'/ifiEmlt&*~lP~It8{JWlIJ~ 
;fUm~J§!-*mmM*t1!.(4):tt, JJ.j{)J!Ul::tmfiMltltl:lP'iw$ p. ;fO~X1:filM~5'; I 1/I}"4h ep 

PJ3f{tI:l M Ulo 1E!.Hmmtl.Pf~J't1[fpmE{~P'iw$~Jt~~~~[SJ, ~ A[lOJ*m Ttt~~~ 
~,~~.~~fp~~miJ\~~ •• iJ\~MM~-&(m~,iJ\~:&.~~R~~OOxOOx~ 
~*, Jm~:&~PffJijX1W3f1T*~~oB J(;1!!111itlif 

~SPf.M ••• ~:lt!:A.~~ ~;li 

~*at, rz:1::m-1'-mM~~ 11 (

~}HEM~), ~P'iB~J1J:liliJ\~~.;P~ 

J'tJf.Wat, -$~1i.M@DIE, ¥.fJm;li~* 
rz:1::m=1'-mM~B~ 120 ~-$~B 

AiJ\~, ¥.fM~ !EYifij1i.MffiI¥IJ.~~at, 

Jtrz:1::m~1'-J'tiB~13o ¥.f~;fJ~~ fj, 

~~*Jm;li •• iJ\~ m~~~m-~ 
~M<~ 1 4 ~M.~~tr7X~;li Jf. W ffij rn 2 F*'gEw~tJil!J1A~~~Ji7j;~rn 

*~PfM<~rz:1::~o m=1'-~JMc~ 15 )J!tl~M~ t=1tYifij1i.MffiI*OOPfJMc~rz:1::lWo m 3 (aHJl (b) 

!!~ T~1iE{)(.PJ3'11:, ~'~~;f§IPJ~ Fa .~M;(£-&1t¥IJ!W~~JRUt 0 

(a) :l'ORJill:J:~-t;P:1Jl:#(1:§:jffi:fjgraJt (b) :Yt:W:Jill:J:m=t;p:1Jl:#f8 
*§'*) f8-t!HrrM:l'tM<11ft -~1ITM:l'tM<11ft 

• 00 3 p;1g;!9i: Fa 1A~l¥JF*'gEW~m~(191t~1A~) itY:i$=60 ;:Jt~ 
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• 
~M •• *.~~,~ •• ~.~M.m&fi~.OO.~~~m~~+~~~~M.: 

J I4I 5 = Miltj;l! (6) 
Ills M'fi;J;;, 

;$1i"!k M «I1g s;;n, iJ.\*F00 M «Iep~ 1AJ'tJliJn*d$:~ftA.1:~*1~o Mm (3) ~~*tI:lJ't 

~ ~. p 0 ~ {Il ~* 1: 3iUllllt 1ft!, J9T ~ M 00 ~ 'Bf;fS} [10] 9=t m ;{fj £)L**fB fiJ't 51:itt 1-1 It tlt, iTif ~ 
( {1l*miEA.fiOO~B!-*wrfBfi1f~f U~tlt--~fBt>tJ't5io 

~~~ji.w.OO 2, ~~~:n~ x -m1!fIJ1i"!kfa)f, ~~~ 10 ~1l)1ij~ 20 ~1l)1ij~**, i!i!Ht£~m 

10 ~1l)1ij 00 51tf~ (50 ~1l)1ij):itt1-1 0 ;$1i"!k~ OOfJi!:fS, ftll~f*~M1i"!k-OO~ N~:I'if!o fa1*E.i;$ 
1i"!kmoo*li.}frJ~mJt5£m~Y!t, W#~!j~1i"!kOO*li.~mJj(*~~*~~, ,M.~-JE~:I:1J 
~oJ't.~mJ't~1tf~ •• ~~a*mm~.:n~~o ••• *.w.~~.~<W%. 

~ ~ n p 

if'l -5 1JTM$ (%/1!!I*S) 

ZF2 I 1.673 4.09 
.' 

I Fs 1.616 3.6 
# 

QF l 1.548 2.73 

BAK7 . 1.569 3.12 

Kg 1.516 2.52 

LiNbOs 2.20 4.64 

fjjiiii-i-\f$ 
1.457 2.20 

J:1'l.n~** 

* [l1JjH~ P13=0.092 

"* !It!. [11 J [12J . 

* I 

v( x 105) )'(;I'81#B M2 

(1!!I*/f;li) ~jJ[J'iJ (XlO-18ty 3/%) 

-.l 4.2 
3.8 

II 3.6 

-.l 4.0 
4.0 

II 3.2 

-.l 1.9 
5:2 

II 0.90 

-.l 1.8 
5.1 

II 0.90 

-.l 1.7 
5.4 

II 0.85 

7.4 -.l 0.49 

-.l 1.56 
5.96 

II 0.31 

1#B~jJ[J'iJ II ~.l.:BJjtl~1f,jti¥J1#B~jJ[J'iJ:sr:IT~¥1l:TFil!i:~:II:. 

2. . M! JI!i 1t ifoX ~ ~ 8{J W1~:Ii 

P " 

P11 P12 PiS 

0.21 

0.19 

0.23 
-~.----

0.20 • ---_. 

0.23 

0.16 

0.22 

0.16 
-_. -_. 

0.24 
----

0.17 
---
0.091' 
---

0.12 
--

0.27 

j\i~ •• ~.OOJE)(~~.JiM.{ft*liJEJ6m, ~l(~1 A OOm~.!i.: 

a 
kJr.!Jl./1!!I*) 

(50 ~1SJi1fJ) 

0.93 

---

0.62 

0.65 

0.41 

0.76 

(1= X2~X1 log ~~::~ jjH1f/Il* . (7) 

i!i!tl.1fr!~.~ffiI.r!~ m~.~OOtz:~!j1Wm-*F, .R:;Il;:~jlj!m1i"!k,~JJiJc~::r±-~*FiRtOO 
1:~~m*ffiI&fi,:lf~~i!i!tl.;ffl~~w;j7X~.~l(~I:fi:I*FiRtOO*J3tep~*tI:l a o ~~~ ffiI ~ 00 
~W!tl, ~1it m OO:;ll;:ffi ~~i91J1r!c m ~~;f51;fS}-tl!.~ mJ't~ru[lSl, 1fr!!jl: ll;t§ Mo 1lSIJ't.~5iJJ[ 

iElt~~g,lli~!j~l(.¥1f~iElt,~J't.~gJ3tOOm •• !i.:;Il;:~ •• OOm •• !i.OO 
~.o*x£~mJ't~rur! •• W~~~~a«Ib1gT~~J't~rur!OO~.tt,mffi~r!~ 
• 30 • 

• 

. , 



fi-TiJ3t~o rn 4(a) ~ (b) lRlli Fa ~$ItE 10 ~1lJ!JIJitJlriWfIt~lmtl7*$H~HI~M({*l!!I¥it31tl, :5HIHt 
~~~ a m, *it~M-o 

a) F:J't~1Ji!tl~~Il'JJl*/Ijl@]ilt71J b) J.E>t!.~l!J!iJ~~Il'JJl*/Ijl@]ilt:J1j 

00 4 Fa iJ\;f.F89~F@~:7lJ(Jrn$=10 3hJj!fJ,t:ltJlli~& 25~tJ;/JI[*) 

F J! v IW lmtl :l;1! m $ ~ Ii M Me ~ EJf §'£M IW IJit fa] (m lR ¥it ~ IW IJit f,~:lt!: fi-lmtl :1;) bt fE M (J{J ,~ 

~~*~~o tiE lA (3) Atr~lli 1WJ't5ifI*~-lli.31JJ -T~ 10 

lA~1nlmtl:l;IWJLfIt;f5t*4*1t, ZFl! *' Fa W;jflt~$I1W M m~*, 1tJ~J2\ApFJ't;f5tt--J.o EfIT 
F J't5G# IW MiA 1ft! ~-lli.1! --,~ m~ IW ~~, ~ 11'1 m Jltlf£f)( lmtl:l; TJ1f1t;f5t *4 m 1. 06/h ¥it *IW:I! 
;lit$, ~it~tiM-,ZF6 ~ Fa tJ(;G, ZFl!J!~;Go ZF61W M m*:lt!:Qj79!tl:l;, @lA~~,:jjfM$ 
~btmMJIt.1tJ~~mJ!*,~m~_;f5t~1tJ~~~.mo~§ft~~~m«m~E~bt 

Fa ~$I:lt!:fi-TFJ'tiftiJ Q iat~o 

1. JE*:7f:1*~tJJ§ 
(1) F J't 11-195: IW 1JnI 
~1n*m~E~~m;k.E~$I Fa f1=:~FJ't1l-195:o ~E~~:!mI$; 50x30x1() ~*3 bt 

50x30x6 ~*alW~, :lttttl~HmMI¥J-'JZoo(50x6 ~*2)~3iJ'tIW)}jffloo~1fJm$; 89.86°, ~~ . 
1l!!J'tJR¥HAMIJit ~F¥it¥it~oo~1fJiEM-~Ji;(PliLfit~* (~JmFi!m$.1g 40 ~llfifJIJit) 0 ~-=: 

~oo§,£MW!J't, -'JZJf~~ A/5, W;j)}jffloo-V-Qj~/J\T 20" ° .IltFJ't1l-195:IW1il'J*;I!~~[3J~itlW, 
mioo m $;m.m~1f rnJ 7'J 300 ,m*~1f rnJ 7'J 3° lW~it1fJ, * l3.tEmioo~IlbtF1tJl5E, itF~IiM 
~Jl!t3Iti/J\o 

Fa ~$I:!mI$; 40x 20x6 ~*31W*1f~, $~m-ioom$; 30°, 30 lW~it1fJ, *~~IlbtF 
1t~o Fa ~_IWFJ't'f1:~IH'~~ M mtt.~E~*, f§Jlt'E1Ht.~E~~1~$tmmM5j~, Jt~ 

~1!JmFIlbt~*~~~E~*~$, W •• 
M 1.06 fL*IW~J't$$~~.@o 

~ F:J't 11-195: m $;;(P 1iL m 1fJ ;I! if :6a 
IW, lArn51tJ~~H~~tE*m;(pliLfit 

1fJ IW F J't 11-195: 9=t , :ftn ~1~ ¥tJ ;(P liLfit m M , 
~mitFJlt1l-195:3iJ'tmmJ't~.~-~ 

afit1fJ, EfITJ't~;I!¥HAMtEFJ't1l-

195:00.1:, IZ5lW)}jfflooIiM:k::ktl1Jll, ~$;* M5 

tSMiA1ft!~o m$;;(PliLfit1fJIWF:Yt1l-195:, 3iJltoo~JIt~~H, ~ooIiMti/J\, MiA1ft!~/j\, iffl! 
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-'fMYt; JjJ ¥ tW ~ 1lI 0 

(2) ~ ~~ ~ 5ftl pi J't :fl-.&t IW *li~ 
piYt;:fl-.&t1JnI:!!fm, i¥BUli~1:;P~AJt (1!X; LiNbOs AJt)~~~~, ~~;P~AJtl£~J! 

It:%fPmfF'~lWiilpi~~~~~JpiJ't1l-.&t~*, $tfnT1!JtltW;P~AJt1g 50x5xO.07 ~ *so 
19 T1! ~ ~~ ~ F'~ tW piJjJ¥~ iiI ~~~ :I'I.!!.~:Itt pi J't :fl-.&t, &;, @f1£ 1* ~13 ~ 5ftl piYt;:fl-.&t 'ftrllJ iJ I J.... f~ ag 
pi tllH!€ tW *li~li! 0 l1Hm pi ~ tE==- li!~.&t ~ ~fi tW 'If{5[., ;tt :QUt ~ ~1g: 

. . 4RdRs (8) 

A~ Rl =PiVi, R2=P2V2, R3=PaVSo Ph P2.,. Ps 5ftl Vh V2.,. vdHjtl1g.=:;ftp~.&ttW!M 13t 5ftl pi~; 
k;Jd=wd/V2, d 19~=li!~.&ttWJJlt, w1gfflJ!¥o xt-'f$t1flIfPtW'tj!f{5[., ~~li!pi~.&t1g1i 

~AJt; ~-~1g*li~m; ~'=:li!1gm;p~~o EIf~ifRi=R3, *"k2d«1, ~Pd«A8' ff!Uif 
sink2d=O, cosk2d=1, q~~J a==l, NP1!§*li~li!;@ltpitlUj{*/J\at, ]2llM~~:Uif!!,t1g 1, piJjJ 
¥~:Ui~i$~:Itt~'=: 1I-.&t (mTt~~) 0 ~f&l£k~=n or at, a=l ZJ)\~laflltJE,f.§.1!~atli!JJag 

~$IJl£1JnI1:~~m~tW 0 

1£ $t 111 tWI it ~, ~ Jtl ff§ fP :rJ:*li~*U, tB'G 1£ pi:J't; 11-.&t;jlt rm ~.1: ~~ ft! tlk, W ~. ~ li! 
~ ff4i1bl, f& JI§~.:!!fftl~ It tlk ag ~ ~~ A Jt:$:l£ ff§ W 1:, ifJt ~ 'ft:bn ~ 11n IE, T1!~i~~5ftl pi Yt;:fl-.&t 
±'>r?:J *li~o tiM JJlt~ 19 1 ~*, iiI I~H~~jfllt~ ag pi J}it~jOl~:o 19 71£~Bi~I fP ~ ag :1i~, $t 
ff]Jl!!*T1!ffl~Jt~m~M*li~ 0 :mfl1~5tMli!agJJlt, Jtl He-Ne MJ'tfPTmM5lltag ltt\e, 
q~~ja<J~iB5ftlIliB:1{j~3&, *li~ m~~, mMYt;~~I, NP~J....piYt;:fl-.&tagpiJjJ¥~::ko 

(3) ~ 19!~ pi Yt; :fl-.&t 'ft pi:% 'If {5[. .. . 

pi J't 1I-lVt .tj 1* i~ ~ *li~ m, 1£ 11-.&t m JVt ~ it ffl ag - W ~ 1: I!l1 pi;{:t*'.:f'm ~ H3t; ~T1! m:W xt pi 
~ 13tM ~ 3I :lVJ"" JJtm NP iiI Jtl He-N e MJ't ~l9!~ pi Yt;:fl-.&t 'ft ag pi:l}j'tj!f {5[. 0 Jtl He-N e MYt; m * 
:1fJfiJ (50?l*) b\piJ't5G{lt~W~1rAM, l£J.iI!W1*~~~J:~AJlt?J:lti/IiJ$lJagj\l1j~m%, JltliP~ 

lt90 ~~, :m:~~¥ 10 -=f.mJ,1tli/IiJ$lJj\l1j~m%1g 40 ~~.mJ,fflYt;It-m1flff~1&~g;_H{jMJ't, ~ 
.' 

tit::km1£7R ~~ 1:H7R 1lI ;ftl1JliI$lJJlt liP:1{j fg{ag ~W, tm 006 Elf 7R 0 ~ if ~wli<J :i!11nll! ~5t, iJt. gij 

1£ pi :J't;:fl-1Vt 'ft pi~~ -'fQ'JiBi ~.~ 0 

R La 
• Co 

[%1 6 ~ - ~lHfi M 16M< IJ:P ¥BO~ 

2. Egj6lj]*I¥J~t~ 

(1) ~i~~ag*H 

$t fn EJf J1H8 FfJjJ.$ iI NP i\Wj~ m % tl1! * Jtl:Ui 300 1Jt 
IW~JltliP*~.*JjJ¥ffagi\Wj~ •• ~~ ~~It~ff 
mJVtq 

1---,---'-_--'--_-'------1 Z2 19Tn~T1!ItJjJ¥~$:bIl~j~n~~...t, ff!UJf*~~~~ 
[%1.7 ~3'& Jt!J~ ~1I. fJL:fI:lm %71 ~ tfHll fJL:1{j ~ la, m JJt tt)'GJf xt ~ n~ ~ ~1I. 

fJLfP~~~MiBoxt.:p~W.IW;p~AJt, ~1*.~~.at,~ •• ~.~E7EJf7Ru~ m 
'ft Zi =Splvl/rr2 , 0 0 = 8S/4orxo, Z2=SP2v2/rr2 , rr= 2ellS/XO; R ~J"~/ill, Rg 19m%ilpg /ill, 
Lo 1!~" ft!,~o rmPh Vi 5ftl P~h V21!:W:.&t 1 5ftl:W:.&t2{Np~n~~WiiW IW:W: mt)1W .!&t It ;ftt pi it, 
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Z =Zll=8pllvll/r2 (9) 

~fnm B<J~fj~:H1>1 50x 5xO.07 ~*3 ;;p~rraJt, FfJ't1rJ.VtliHff;;P~M, 1E...tj.\;~11'H~¥lJ 
Z=2.4fltt 
00=140~~ii 

'< ;!t:rft m T ell =5.01 x 104 lf¥1t!$1!;11I*2, s=4.58lf¥It!.fft, 8=2.511*2, p=2. 2 %/11*3, 
v=5.97xl0511*/~, 10=40 ~1l)!J (!!P xo=O.07 ~*) 0 

,t 

lET 00 ;(:E~~M!illm;:®lt Z Ij\, Elf P.-tJf7~1mIt!~Lo, M!:'Efn~ Wo ~~~,)j:l:1:tt. Lo= 
0.1 ~ .. , ~fn;(:E~fj~:H...t*~It!~ L o, M!:'E~ 00 lk~1ftIt!?if~~,J;{lIf~~ 00 ;(:E~ ~Hta'~{f 
Ji!1-Ht m 0 1>1 T M!: Ff J't5GilJ:!ill m;~ m % 7j Illi JIG, ~{n ~:l:1:~ tJ\ ~!JitV.m;(:E~ fj~ ~...t .$ ~ 0.1 ~ 
"B<JIt!~fjM~¥lj~*B<J~$.~mo 

;;P~~fj~:HB<Jmlt!fMit ~~ K2 =0.01, ITO LiNb03 B<JtJLlt!fMit ~~ K2 = O. 25, ql!IY3~, It! 
~$.¥ljFf~$.IW~~, LiNbOs !Ht;;P~:ff;flJq~~o ~{(J ~ m~~1>1 10 ~Ilf,!ij ,Z{JJtIJB<J LiNbOs 

rraJt~~¥lHfni~...t, 1J11...t~~m%, M!:rraJt~~;(:E'=::~ffl~!!P 30 ~Ilf,!ij, m He-Ne ~J'tX!ll~ 

;(:E~;;p ~ 9=t B<J m M%cJiY, ~~Ji&¥lJ ~~jg 40 ~~f,!ij B<J;;P ~ rra Jt~ fj~:H B<J m M 5!illto 1m =* n~:ff ~ 
~1>1 40 ~1lf,!ijf19 LiNbOs rraJt, It!Ff~~B<J{j[;~'tE-JEql!lY3~o mR::mT1JI1I~14B<J~ijjJJ, ~ 

5M~¥lJ~~1>1 40 ~Ilf,ij B<J LiNbOs rraJt, Elf P.-t~lnIft9=t {JJm;;p~rra Jt 0 

(2)!Jl11911t!~ $. 
" 

:ff A lS) ~!Jl1~It!~$.ftTi.'Heo lli!tl.TFfJ't5G14~;;P~~ 1.06 ~*B<JwtlL*mMit~o 
~ X-1llU~J'tq4t¥lJ4fHLIt!~$.r:~.;mmMit~1>1 5%, ~ Z-iliQ~J't(Z 1>1Ff~~111i (til) R:: 
1 %/]co IZSl iffi~~:fftt~*:ft 20% B<J~p1llU'~~J't, !IZ'flGJf:ff 10 ]cB<JIt!~$.~n~5d1j!o flRfll 
ElfmB<JrraJtR:: 50x3xO.07 ~*3o ~fnElfmrraJtY:!:lt L -tlLR:: 50~*, fE!~lt H ~ 5~*,~ 

~:ff;f§ lRJB<JmMit~, 3:tH~j.\; (2) ~ (5a) 1t!~$.~~1m¥lJ 161L, ~fnB<J:Dt~!illm;tf( (9)j.\;tt. 
1~2.4 .::pitt, *~!JiElfm40 ~1lf,!ij~~~$.7j~m It!ff;(:E 150 f*P.-tr*J, IZSlITORt*~mlt!~$.~ 
1>1 9]C, .Rfj~*f1i!tt~~:ft 12% B<J~p1llU~~J'to 

fE!jlk, x-tTJ[;k;;p3ltt$i Fs, IET;ttFfJ'ttU~m~ Mlo1>14.0 ("l.",IIi\l:rn:~jf-J't1llU~1i rPl ¥ 
HTFf~l911irPlMB<J M -00:), *T~;;P~B<J M lofi 1.56, fijj Fs 3ltt_B<J M D =3.2(" n "Jf!IJ:rn:~7R 

ft;i\lij~1irPl~:ff=fFf~l911i rPla>JB<J M fi), :®*T~;;P~B<J Mil fiO. 31 (Ji!.~ I), t5lJlt;(:E;f§ IRJ 
R -tB<J'/tiR."F, Ji&¥lJ;f§ IRJmM*~ElfflGlt!~$.Jfltm;;P~/J\ 10ffl~ ff! IETFffMit ttm;;p~~, 
JliFfI&®:~~ltm;;p~*, ~~J:~lt 10ffl/J\, fE!x-t=f §IDJ~m 9 ]cB<J'/t~, x-ttt~~~20% 
B<J ~p 1llU ~J't~J;{ * f!l!o 

*~!Ji 9=t Elf m B<J, YAG ~~~J't:H14, IE f{$fj( YAGrra1*, *7flJ'tIl, ~J'tM!, liMm, It! 7j 
~tt!p~~mnlto 
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YAG:Nd3+ dL«qa~1n~1iJf~!qi¥D~Ol!OtllIr~-%ia-\ifjlj/l\mtLifjlj,· YAG:Nd3+ tlJ't $1'1 
¢5.4x 70 ~*, Eltlt~~{j!jJ7J<m~tt4W; 1JUIIJ't7Jj1'1<b7 x70~*IW.n, Iilck:W$MJ1'14000 
1[., ~*tt4W; ~&.~I!!IWfJ!, atJ$"*:f21'11000 ~*, ~llii't[ffl~3fWfJ!, 3fH1$1'15% ;fll10% 
M#; ~J't~1'11(!:fiiB1mJf5! (2a 1930 ~*, e=0.5), tlJ't.!qn ?HJIJP.ttE:fiiBImIWM1'-~f.\i:..t. 

tE1W:JmJf5!*1'1250 _*, ~llifJ!~:Ii$1'110%, ~A:W$1'13000 1[.H1, tlJ't:l!~~lli:W 
$MJ1g 20 1[.0 .,~-m1g 1600 1[., #4%(1$1g 1.3% 0 

tEfm Q 7f.*~#9=t, 19T19!MiFt~tz:~lWmM1pH~§1t1-tti~~Jtgtlt*IW&~tlLT-~1t {t, 
16\ ®f 19! * ~Jf1V! ~~ Jt t@Gyo[15i, mI lit iW:JmJf5! 9=t ~ lli fJ! IW ~:Ii $ m Ij\"T 3G3f :idl;j li f! ~:Ii $0 * 
~~9=t *m X>t1. 06 ~*~:Ii$.1'15% a<i&MfJ!o 

Elt~:J't*R:f2m.~tE~*.~'W~,~~®f19!J't.R:f2.~o~*,M~Q~.Q 
~~1tH100*.,.B*~d:li.9=t.Jt.~~M~,mIW~~Jt.yo~~.~:J't*IW.MH1 
faJ T A(TA =D/'IJ, D 1'1J't*R:f2, 'IJ 19~J!), -mE!PJ't*R:f2~~Jtt@G/j\o ~1n~~!:ft*m-R 

" :f21'1 2. 4 ~* a<J J'ti*J, ~~ X>ttlJ't IWmj.\ -m1f:!lf IW ~ pJliJ ~ 

(1) .lt~V~$tlJ'tB*IW~1-f 
;fJ~ia-\~IW~jf:tlllm8 WflR, .Jt#~tlJ't~~llii't[ffl&MfJ!19!Jf5!*!t:fJIl~J 360 ~*, ~mffft 

A~J't5G#, m!q 1.06 ~*tlJ'tljlJ:J't $,,'" 
;%1i{Mm J'CI~ litM.m ~ li1~:::l&'If mtIWHe-NeJ't7Jjiftil~~J't5G#11L.19! 

( c=::2 1 (l--- - J-----I 
YAG I "'-or--' :J't*lE1lf.:Ii~ttt$o :tlJL~jL*m i U~ 1lf$tL.~IW.~~5G#, mg •• 

{if ~ 1)( iftil-=p.J't W ~J'tmtlW ~ ~>19!~)E 
~.mM~#; :tlfHl~:j!m1lf$tL. 
~IW.~~~, tlt19!.J'tW~R:J'tmto 

.m~AMi~., ~ ••• ~~.IW 
m 87;i]~i~~~jf ~lli.$, 19! He-Ne J'tlWraMJ't.5£ 

~~~li*o tEtlJ't.3fM~fim,.Jt.:l!~.~~~A~:J't5G#,~~!t~ •• ~ffi~.J't 
~&T1'1J.1:o ~mfm..tB*iftilifjljm%, 19!~AB*Mi~~, litH1miEJ't-=t&ff~!&, tElR~ • ..t 
~~.lRlli.lt~.1$IW:J'tB*, mlR •• H15.WJ'tB*"*X~~.-"*~IWX~)~1'1 
400 ~~;fYo WJ§m Fs 31t_fF~J't5G#, -m~1~JjlJ~IWJ'tB* (00 9(a»0 ~1-J'tB*IW"*X 

~-mMJ1'1400~~;fY(m 9(b)om 9(0) :J! SR-10Bm~lR •• ..t.lRllilW.!M:{~ •• ~m%1W .% ("1":a 1li'i~), tE •• m % 9=t IflJ IW m ~~:Jm$ ~J.I: IW faj lit H1lflJ 1910~;fY, litH1iEJ't-=t& ff 
.!&~IWJ'tB*m%JjlJH1.AlR~.~:a1li'iW, ~W.lliJ'tB*lli.tEMi~:Jm;fJ.J.I:~H1 

fajfaj /Wi I*J, W J3. B * ~ nit 1f -JE IW ~1l. H1lflJ 0 

00 lt~.$X>t3f~:W$,.:W$W~B*~~H100IW~~ 
l&1tlt~.$*l!J1~:I:~J'tiftil QYAG:Nd3+tlJ't.~lli.J'tB*IW3f~:W$;fll.:W$o m 

10 ~lli.:ti~~J't5G#IW~*, m 10(a) ~lR3f~:W1$;flllt~.1$IW**, tEtlt.lt~$H1, . 
3f~:W$.lli.m:~~:W$~lli, ~lt~.$1g10 -f-%JH1, ~f¥lt"ijj"~ 0.94:10 #iitlltm • 
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(a) 

~ ~ 

ru 9 ffl Fa IlIU~fFFj{;iftl Q jC{4'~~i'lt 1. 06 ~*¥!f(j{;,,*{I:f! 

(a) j!j[~$10=fJ,llJ 1=HiI'iJ21~401likf'YI:M-
(b) j!j[jJ;Jl$ 4.5 =fJ,llJ t3:Jil'iJ21~ o. 711ikf'YI:M-
(c) :J'(;)l71<*tf:l:001:EmFjj]R¥%~li::.l¥JatfiiJ riiJlWil*J Ctt3:Jil'i~), OO:iilJiW.i~ rt!.W ~ Cft3:Jil'i~) J:j:1 riiJl¥J~~:l!iW.i~ 

jj]H%riiJ~atriiJ 10 1Iikf'Yo j!j[~$ 4.5 =fJ,llJ 

·15 
P'P=~ 

Wf "'. 
(10) 

;!'t9=' 15:*3Jl-:hlJ:W$., f :*m:~~Jijii$., w :*JJt{l:/t*"~Ir, ~1fi!H~(f{J w ~* 1 vtt;ft, It--'~M% ~ 
(f{J~Irm*-m~~o.~~~~.~mm.~*~(f{J.$.~~~.~, mm.*mL~ 
:tEm F3 311t~fFP'i::W;~#at, ~m y ~---t.iE::W; 
=f1iif, *~:ilt Y ~Jm, 2tJJl!mrmM-t1i'Eif.1& Q 

~(f{J::W;JJt{l:/t~~~~ m~*~.~.t~:ilt ! 
H 1fi!HI, JJt ~ 1J} m 1 vtt;ft, /2Sl Yfif tt~ q!i} ~:w $. fl<J ~ 60 

J?iI 

.m~ •• ~o~m:W$..m~.$.(f{J~.Yfif i 
~~~~:*:tE.m~ •• ~~~ .~.M~ 
••• (f{J&~.~~.~Yfiffi.m~.$.(f{J~ 
:bnmJ fff ~ ~1> (f{J~ *0 m 11 ~ ill m Fa 311t~fF 
P'iJ't~#(f{J~*o m 11(e) ~ill::W;JJt{l:/t~:lz:.at 

Ia]*,m~.$t!y**, m~.$.~.at, JJt{l:/t~:lz:. 

at~&~~ ~at~:*.~.M~ ••• (f{J. 
-1-&~ •• m~.$.(f{J~.Yfif~1>, 3&15e~::W; 

JJt{l:/t~:lz:.atla]~*o 

~mam*.::w;~, m.~~~.~*. 

200 100 

o 1 0 1 
lit £l\~U~ ( f· J1l) lIt~!Ii!il &< (T J1l) 

Ca) (b) 

ruW W •••• ~~~~.i'lt.~~j{;jC 

!I!l~(l): *imJ;bi¥3.7'f-li, iiIJ~tt;o.g4:i; 
!I!l~(2): *imJ;b$ 3.3 =fli, iiIJ~tt;O.86:1 
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ilUUJ!*{T~) 

,~a) 

Q 1 
j!1J[lIJi'~('f ~) 
(b) 

, 0 1 2 3 4 f> 6 7 9 10' 

j!1J[lIJi$(T~) 

(0) 

00 .11 
(a) ~~~$~.ljZ:ltg~$a<J~1llfiJ (jl'fJ'(;5I;f4:* Fa l}t~, "FI"U); (b) ~~~$~. 

(1[~$1¥.J~1IJPJ;(0) .~~$~~J'(;M<ltP~}LlltOOa9~IllfiJ . 

...t1t!lJ!JHam1i~:I~Hria\~, ~m:Jt~.$:;/g 3 .y)j!IJfIif, ~:I5J:!1J":;/g 5.3'6L; ~:!1J":;/g 4.54 6L; 

~ m:Jt~.$:;/g 8 T P3 fIif, ~:l5JJjJ" ~ 7 6L, ~:!1J":;/g 2. 24JiLo ia\~iiE f!JI,-~m1i~ag MAtDl ~ , 
'1JVl'o 

~~.~~._,~:!1J"_*fIif,~*~#a~M.fIif~~._._ •• fi.*.~~ 
~;M!m.*~~)H~.,*{Q;, ~~~fmiiHf'd'J::mo !Wf§jlj~311U.~#, ~~i&·*Ic*,:tit •• *, 
~Bbi1t~o ~f(1)'amJXtftmtk: T~-r~i!Io ~JE'~fr1~li'a:ll_agJJ.m.~6~*,~Jf.Jj\. 

~i!!PJ~;ooJ'ij Q" 1.!3.:!at~~W.*:!1J*~ili~**1i:~_*R!t, %#.»J1f~fmtl~Vl', YlU~wt*Jf.J 
lXlft !f~* fto 

mrlIif~tI!~J Fa ag M «t_*, fF:;/g~*~#~~ft~J'-:"}iHam.tDl*B?}~, .PI~ffl!tit;p 
~/H~~ag~:!1J*o 1.!3.:Il_a.Bb7f~, JfB~Hi~1f~{t~·f£o.:PI :J:!.a::i M «t::;t{Q;, !Wf~tl~ 
M'I J£ ML/j\ 5 f€H~ I), ITiiJ!JTwt~:!1J*tR:)ET M {Rr:p~tuNa'--to~Jlt~A[16l~~{E~li. 

~~J'G~fifrfij;/Jll-~ tItJt;·Jl~mik~~~~~.fr~tl.45C!, X, z M{IU~?}t*M~;Ct ~. 

~Jt~:hfE~ 90°, 3E~f.i'l • .aNmiM~*Jafif, ~t-FPJM!~*m.~"tI!f.fj'==:fff, ~-1f*W 
~~~it~o (r~. 2qJ»;) . '. 



ffl1'ff% L,=i i ~~~; R;~Li-a-; =i- a - ; 

1-&~"FAAmZfEX 

M'Y)= lim ~ (No+L,)P('Y)=No+L;) 
, ~<;O i=-'il 

!Z;l Ri+l~l=Ri' Ri+!l-l=Ri+l, ....•• 

m);) 
/ 

I R" f::+1 (Rn+l-x)q>(x)da; 1< I Rnq>(Rn) I 

I (R_n-l) f:~:-l (R_,,-x)q>(x)dx I < I (R--n-1)q>(R_n) I 
1i!l:::§€l-~14 lim Rnq>(Rn)=O, lim I (R_n-1)q>(R-n) 1=0, q>(-x)=q>(x) 

Rn-""'" , R-n-"'-ce 

\ 

lim ~ R,P('Y):=No+ L;') =0 
n-+oo i =-n 
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