
------------------====~~----·····-·---·-·····--·-

W097121259 PCT/JP95/02491 

1 
lfJj *81 ii 

v-~~&~ .. v-~~• .. v-~zm~x&uv-~~~n~ 

~ fili :St If 
* §t H] lj: ~ .:r. v 1 }-- O .::. ? .A 1t fi .. ~ i:: v - 4f' 7° l) ~ ~ ~ fl . * 

~~~ii .. -!Jt.'7-1.A? .. DNA:,,.-;-yi}'"-~~13J:UH-r1? 

iv 'fJ '? ~ ? - = ii ~ t: m \, \ t;, n Q v - .. , ~ & n .. v - ·tf ~ ii .. v -
fZm~•&Uv-f~-~-~ATQ. 

j!j 1111 fil ~t Wf ft Q) jl Ii ';: 1.!f: \. \ .. ~ f -< A. ? ~ ii ~ v - ~ 7• I) ;:..-- ? 

• If ~ c Cl) ::1 y t." .:J. - ? JIJ ill v - off .ii .m ~ fl i: t:> \, \ "'( ii! ii ~ .ll: (ti] J:. . 

~ jiij 31 Ell jrj Q) ~ ;I< t if4 Jl "t Q 'f.:! Ii> .. ~ ;Ji * 1t "'- Cl) ¥ 3.1< iJ~ ii ~ "") -r \. ·\ 
Q o t- 7'Jl L- ~ rHt 1~ v ""11.- "C" I! ).I((/) iii l,\ • 1!. m ~ c ~ ~ 4 o o ..... 4 s 
0 n m ) f' ?t4 .IE. T ~ ·-Ye. it c L. -C 'j: H: e -: · C d ( A... ~ l'J A - 'fJ ~ ~ ? 

A) v-4f'~••Ar (7~~~> v-~~-~~Q)ff.Av-~~ 

rr L '/Jl ~ < .. * m "(" m Jt t 1J # * ~ 1,1 • ~ (/) .t ' i: v - -+r ~ii -/J{ * 
~~~i~~ .. v-~~•t~•tt-'t~aTQv-..,z.m~~u 

~~<ttv-~~m~~Q)*~~tWTQ~•*~~*mt~? 

.. ¥.A?t-~7~1~~~~(/)*7-<A.•~~:v~~m~~~z 
"'C" ~ 'd:' i.. \ ml B iJ~ "ll .., t.:! o 

~ t.:. v - .., ~ ti Q) t~ A. C /J iP t;, v ._ -tf 7C; "' (J) ~ ~ ~ * iil 11, ~ < · .. 
iA Jf 111: 1J (/) ~ < 'i ~ C: 'i' Q t.:! ~ Xt !fl =F ~ ~ ~ I! t t., .. v - -tf i.1 m it 
LR '7:> -tt 1 'A ii' * ~ < ;ij:- .Q "" B 7Jf ~ .., t.:. ~ t t.:. .: C0 <f; HJ .f. H o) ~ !11 ': 

l6£•~(J')Xv~v-4fZffl~~Q)MQtti~~!~6•(J)~m 

'/J{ I> "") t.:.. • ~ t;, ';: 7J .A (/) ~ {t ~ ';: J: f) v - 4f ~ ~ (J) ~ 1fp iJ" ~ \, \ .: c 

n), t,, v - 4f .'5 m ~ ~ (!) ~'" t ~ "' t "' ? raJ a tJ~ ~ "') t;: • 

~h~"L-~~v-f(/)~~fl~$~#~m~•~~t~~L 



----------------~---=== ............ =--- ------------------------ ------------------

W097/212S9 PCT/JP9S/02491 

2 
.. ~•~-...,~--~~1m1(/)v--lf~-A<~~~*~l~~ 
~~*~~~~)(!)1/2(!)~*~~-L"CM2~~-f~-A~ 

~ ~ ~ 1t .Q :*:II 2 it; ilU ~ ~ ~ ( J,_j-,;- 1i! t;: S H- G c ;(! T : Second Har 

mon i c Generation) ~ }! Q) ?l}l .fi; ~ti tl f*j ~ ii Ji) -t Z, ..: c --c· . uiJ ~CJ:> 
l3~#Av-f(!)~T~~B~fMM~t~~#~~h~~~i 

~B00~900nm~~~--~~~~~ft~v--tf~A~~~ 

Ti : A l 2 0 i (Ti - Sa pp h i re; j,j r Ji1 i: Ti - Sa p ~ ic "t ) ~ Cr : L i Sr A I F 6 { ? 

DA~~(/)7~~~+~A~r-o~+~A7~!=~A;~~-~ 

Li SAF c iC T ) i' Jfi \. \ t.:. ml 1* v - 41 (!) S H G "jj l\ 'i)t fl * ~ tt. t;:. " iii 

ii! s H G ~ • ';: :a \. \ "'( .. v - -tf ti fl • i* (!) Jr 1fir 'i lj A -Jp t.., 00 1* ra ~ 
!: tJ: .Q .: c -c~ * ~ < & * ~ tL t;:. • L iJ~ L fJt :i- (!) L i S A F v - -!Y (J) 

Jlg~Hll~K r {? ~/}--~) v-~-t~h"t7t/Av--tf"C~l.>l'). 

~ * (!) Ill II F.i tit {t( M c t. 't" ft .., t.:. • : t.:. • T i - s a p v - -If (!) JtilJ 

g :)It ill c l.. "C '~ • Q A 1 .. , T N d : Y A G { ;;t.. :i!° V r'J A ~ 1JD (!) 1 .. , 

1' 9 '? A 7 Iv ~ =.. T'J A ti - :f.. .., r- ) v - ~ ~ ~ * ?Ill c T .Q ii ~ S H 

G v - -tf t .m ~ \ "C \t \ .?> • l, t.::. '/J{ .., "( v - 4f J't it ~ 1* Ca ml 1* 1t ~ tt. t.:. 

t.:. -lb ~ 1GJ la a • ~ tt t.:. 0 L '}J>. L . IJ ii ~ ?I. ~ -8" l/) "( s H G V· - ..., fJ~ 

2 "? .m It., !-;, tL t;:. t:.. bf) • ii 'fJ •• ~ -tj" 1 7: J;J J: 1.f iW Jf t 11 '/J~ * !t < . 
tt * {/) rBJ a F.i.. ~ * ~ < ~ • -t t> ii (!) -c· '~ ~ 1p ... > t-.:. .. i t::. .. ~ i --q.: n r;-, 

ti -a t S H G :ii 7J U: J '< Iv .A It 11 Q":J t~ lb v ._ -If 7 1) :;.... -~ • :1\: ~ ~ ~ il 

t:> J: u *;;;: J( .A ? i'fi a t..c c- (!) v - ~ Ji5 m ~ • ': m ~' .Q t.VJ· -a i: ti &11 i.. 

~~~~~~-4#~t~~~Q":JID'JQ'/J~~~o 

ifr.i i!I! (!) L i S A F v - ~ rf) IJ ~ 7t. II. c L, 't" ti . tt ~ 6 7 0 -n rn rh 

iF 'f! ~ • «t -v - -+r ': J: .g JiJ g iJ:; UJ tt t" ll Q ..: c ti' ia £: rm iJ' ~ J-t -r: i.. 1 

.Q (7-JL J..1.,rJ., :;·i{.17. ~1"\'-7.·, Ift.t·-. ~7-A·, 11. U-l:-:JI\ 

·-'J·, 7-,,:,,-. =t:9J.., Ili. D:t,-. r¥-w1*v--fflJgcr:LiSrAlF6J.... 

-+f J 7f:.•i1Fa16~11-lt820Jf(l9911f.). R. Scheps. J.F.M.vers 

, H.B. Serreze. A. Rosenberg. R.C. Morris, and M. Long, "Dio 

de- pumped Cr:LiSrAIF6 laser",Opt.Lett.,Vol.16.No.ll,p820{19 



------·--·-· - ! 

W097/21259 PcrfJP95/0249l 

3 
91)) o L t.:. 1J'a .., -C ;jg i2f! (!) L i S A F v - -If t ~ * il1l c T Q S H G 
~ t1i ';: t:3 t.' "C , IJ ~ J't 8 ~ K r v - -lf '/J-. ~ '*- 1i 1* v - -~ I\. ii ~ M .t. 
1.:t~,~•(l)#~v--tf~~m1*(1)~1·x,mwc~~lu~ 
@(l)fHJIJ t-*. ~ < ~:ff-C" ~ ~ iJWf.f ii{~ .o.: c 'IJ\:lf~ ~ti. .Q o 

L'/J)L.'/;t'/J{t;,, Li SA Fv---lflj:::Jtfiftf"Ji{(l)jft~i:J: Q~­
'fi r 'IJ{ ~ L \.\ .: c 1fi rm~ ~ tt -c ~"' Q < '" ~· '/'J . • ~· - . :,.· i1. r· -<'J'l'I 
't"-.I{f. T'\'1, t"-.Ij. ~-'/, r-c~~,~~~7'.:t,;_.::.~.?'·~nt.:. 
'*- "1* v - -ff l1ilJ g Cr :LiSrAJF6 v - '+f j J'G ~ii m 17~ 1~ 43Jf Cl 99 
2• ), Qi Zhang, G.J. Dixon, B;H. Chai and P.N. Ke an,"Elec 
tronical Jy tuned diode-laser-pumped Cr:LiSrAJF 6 laser" ,Opt..L 
ett. ,Vol.17.No.1.p43.(1992)) o = Q>f.:.lh ~ (1)~$1.ffrc:?)~ltJ~ 
R~L,M~~~~l~t~A~~~~•mtIW"t~t~~~­
M • I,., 7j:o ~t tl. if~ m ~t (!) 1iJ W ff iJ: Ii lh "C 11£ \.' o 

iiU it Qi Z ha n g • i;J: L i S A F v - -ff {!) ~ * ii tR ~ fi ? t.::. lh (!) at * 
f-~-=~,-~~~l-Sfi74~?~LiSAFv-~(l)~S 
S~~U~WL~o--~-~-74~?~LiSAFv-f~~ 
(I) ~ A f- .:t - .::. :.-- ?' '/Jt RJ fif :id:' L-· - ~ ':.: 13 ~' "C v - -ff ~ .ii ff iF i: li& ii 
~ tl , ~ ii t" - A QJ ? ~ ii £ L \.' ?lk ii J,:{ ~~ O'J §£ ~ t• - A i: 6t ft ti ~ 
'l;t~~-~f4t.m~(l)~*(l)v-f~-At•mT6•WtW 
Tl> o "" .: "'C" Qi Zhang~ ';t • J! tJf 7 -1 Iv~ f -a- ti•* -1" .:i. - .::. ~ ?' 
$ Jfi (I) ;It •ft t:- L i S A F v - ~·~ :It & ff (!) ti ft ': M 1JJJ L t~ o '? ~ 
~LiSAFv-'+fO'J~&Bc•m~~~~~~~t~•L~-~ 
itl.:}:~ .. Li SAFv~-r(l);Jtf1'1f'1:J:lfl.~tl;.tQ~t'i' 
< lBt: ~ + .:t - .::. ~ ?' t fi ? -=¥-n t :11 ~ i., t.::. <*IE~ i!f m s21s610~ 
) .. .: ~ ~ Qi Zh an g~ iJ'> 7± 13 l t.::. fl-~ ti: 1: ~: :m Ja1 .'ffi 7 -r IL- ? ~;:: J: 
Q & 1~ ~ ~ "C"" ~ .o • i: (!) n j\ &i fi ~c i'1) m ~ ':± a • -r~ ~ 6 iJ\ ~ :r ~c• 
rt -c~ * ti < ~ 6 iiJ ~ tt t- ~ L "'C ~' t.= • 

~ t:. .. v - -tf ~ la "C~ ~ I L i S A F M A O'J '.if' ~ - 72' I. -*' Iv ~ - i!1l 
l&i]tv--r§!M~•(l)flfr~;:~•-tl.: c ';:if§ LM•~ff ..,t.=f91J 



--------------------===--===--- ---···--····-·--·-

WO 9'7121259 PCT/JP95/02491 

4 
*~got"~b~~~~R4-tgcrt~21;~~ft~g·~~* . . 

=ffl-\t L W) o .: C: "C" ~ 1-i! Q) 1i T t-.a. L J: ? t -t g b fl) T. .. ~ i> < *IE 

ff ff M s 2 8 7 3 7 3 -It > • L fJ~ L .:: (I) t; ~ ';t m .Iii v " iv "'C" !le JJ ~ tL -c i:> 

t;, .., Qi z h a n g ~ j;~ m • (.., t.:. rDJ II i: :t.J" T Q -~ .. 9JJ :I: ii ;p BJJ "'(' 'i> .Q 0 

.: .:. "(.. iJif :i!1! QJ F • B a I e m b o i s W Q) ~ L t.::. Yr:. '!!/- lA ';: :t:> ~ ' "( '~ lifJ g :TC ii 

~ K r v - ..., c L ljl- ;f$J 3 . 3 w (/) I~ JI,- A liJJ ~ t m ~ l "( 41 ~J i . 4 Ill 

W (J) J'\ Iv .A S H G v - 4f til 1J l-· m-. "( ~-, .Q '/J{ ... ft~ Q) J: :I ':: S H G v 
- '+f lli 1J ii JI rf ~ "C,. ~ 't tl. if 'i° t_, 'i° \,) c i t;:, • £• " ~ ~ tL -ll ill 1J l.;i: 

if at:~ \.) "t" If t.,-::> < '/J~ • 1 O mW~ .!ft~·~ t ~ .t t., tt ~ o .: tt t: 

t-! L .. ~:JR°(" if.i Jli ~ tL "( ~\ l> L i S A F v - ·•f Q) IJ g iJii~J Im 'J.· "* ~' 
1*v-~~--.A.~'17Q)~* .. •*soomw?,~<1)tQ)~ 
"i, o .• .: .:: ~ .. - Ii ';: ril 1* v - -If Q) .A Iii :1J ~ -tt: '~ B "' "C ~ * ilJl <1) lli 
1J~~g~1J~~M~~~~ .. ~~~StKrv-~~h¥W~v 

- ~ t: • ~ • t -l> .: J: ~ ~ * »: J'\ ? - ii ;tJ 1 / 6 c 'i' Q 0 ;t t;:. .. s 
H G lli 1J 'j: ~ * it )'\ '? - (!) 2' • ';: J:t ~J T Q t;:. li) m ~ ~ n ~ s H G m 
1J 'i fJ 1 / 3 6 .. t' ~ b ~ o . 2 m w (/) 1" iv A. w 1J c 7J' t'J .. ill • (/) 
*•~a•*fibh~~h~~m~-L~6SHGfil~~~t.,tL~ 

It' .: c '/J{ *'J l> • s ~ .. K r v - '+f i:: lt ti L "C' ¥ W 1* v - ~ l;t W 1J t" 

-A~~~T~b~-~-~#•L<R~~~Q~~ .. c-kB~ 
fJ(tf f'Jilii t..-C t JiJhtaf/J•P:>~{til{.:Yl{~ h ... SH G tfijJ ~ ~ ~ 'i 

-!> a.tri11 71! ~no. 

~~b~ .. ~~*•t¥~Kr~-~~~••~v-~~~~M 
~~~ttTli.~mL+~~W~f~T6SHG~-~~-~~~ 

t.. ~ "".: c ~1 3 a i: -f-tt ~ n Q • i t;:. • ;ff}*• w '* v - ... , "-> il m 11 

~~-~an~~•~t .. •~~v-~~·~~~·~~~~Q~ 
~~~~m•m*••~~~.*~Tm••~Q)*~~~~t~g 

.:: c i1SM*~tLQ. 
W. L J: ~ flt * II 71' -~ tL -C It' Q j[] J! i: .$. ';: It 1?. J: it .Q .:: c "(• &i ti .A 

~-~~~B4f-¥~M~~6·-~~-~~Mg~~LiSA 



WO !>7121259 PCT/JP9S/02491 

5 
F v - ~ t m ~' t.:. s. H G v - ~ ~ ~ JR T. l) .: t &;J: ·m • "(~ ~ l> .:: l:: '/Ji' 

!¥tl PJJ L. t.:. o l- t.: '/J) ""> "'C , ~ $ 1Jf "'f <TJ ~ ~ ·t- Ji W L , . ~· .1* ~ ~· *'I m !-
~ ~ i~~~~~~~~~fflft~~~SHG~-~*~~-~t. 

s H a i..- - -If~• t m "' t.::. v - _,, Ji5 m ~•(/)~JR fit J£ -t li .: t iJ~ 

~I! ); ~ h "( ~) l> • 

:! t.::. ' 'fiij ic jJ A v - ~ ); ~ ~ <l) m 1J . ~· ~· t:·· 1i" T' Q s H G :7't ii. c l 

"'C, ~1 O~~Tl~~~~*<TJ¥~•v-~W~t~l<TJ~~­

~~h~~*•cl,~S~--T~~~~"'C, ~(/)~~ff•m~ 
•MA(mTTft~~~~~~-~~"'CSHGT~~~~-~SH 

Gia Ac il T ) "C" I, -!> K N (KNbO~ ; .=.. ;;t ':1b7J 9 '? A ) t fit ii '"t 

g~tT~2<TJ~--T~b~SH·~~gW~v-~~~M~~ 

~:il{tl-~it"'C \,\.Q (W.J.Kozlovsky a:nd W.Lenth,"Generation of 

41mW of blue radiation by frequency doubling of a GaAIAs di 

ode laser",Appl.Phys.Lett.. ,vol.5&,no.23,p2291.1990) o 

t. tJ~ l- , fi ie S H G ~ ?I ~;: .t:> "' "C , ~~ fit. <TJ • W ~ i;! it ~ T Ir' * 1# 

•v-~<TJ~~~~tKN<TJ~•~•~•*c~~~·~-~~* 

b~i~~~~OCM~~*~6•W•v~~t~~~~~T1V~ 

- ? 1 0 2 t A tr. l> ~ c 11' ~4' "C" 1:> l'J , t t.::. K N t * tt ~~$;It~ ff 
<TJ•&ffAt~*~~~A;;t-~T~WT~~~~~~B~~<TJ~ 

ti ~ a:- ~ • w ff 1 0 5 "(" Ji 't ' ~ (/) • ~ l'f9 lli 1J t- 7 1 - ~ ) \ •)I ? @1 

H106~l~*••v-~i~2~~-~~~~~~~(/)~~~ 

~~~B*~ry-•~~v~~(J)MM*~~~m•~~m~hi. 

~ (J) S H G ~ ii i: s ~' "C l;t , ~~ & <I) ~ 9 i st ~t ~ T \t 1 ¥ lot 1* v - '+f 

~~~~AtKNQ)~m~•~A*t~6-~~~~~·b~~~ 

tt, KNt•fi*•~&ff~~~B~t~•~<l)-A*-~~~ 
tu T ~ ~ t ?J 2 "? Q) tt fil:i ii II ':.: .-:> \. \ "'C I! Mi 1t v 1" Jv -c- (/) M ~ ~q~J ft 

t-1°'"~~tL.Q. 

*~-*~~~~U.ft~~LiSAFv-~~~A~-~~t 

.m ~\ Q =. t "( .. 11\ ~Ji!.~ 1if ~ v - -tf c L. "'( .m ~' Q .::. t tfi iiJ tt °(' iO t'J 



----------------~~===~====----------·--------- ---- ·----

W097/21259 PCT/JP95/02491 

6 
.. ~ (J) L i S A F i.'. - ~ i- M 1 (J) R Ii illl ( ~ * rt ) !:: L ~F ll ~ ~ .Pa 

~ll')M2(J)~-~cl"'CW~M~(J)SHG~l:L"(~~!~I~ 

~~MHL~l:~~ .. =~(J)~B~~~~L~o 
Ml(/)~04~~-~-~-T(J)~~~~~*(J)~A~~v-~~ 

Ii ff J*J "'C'" 'j: Bl ~ l: ':t .0 t;:. lb ~: ~ B L ~ "' it :Q~ iii < ~ I') .. £· J! !:: T ~ 

sHav-~m~a-~~~~amm••~~-f())W~~~<~~ 

"'C L t :) ~ l: --c· ~ Q o ~ 1 1 Ii L i S A F *6 A 3: ffl "' t~ -¥ W flit J.,· -

.,~g~-~R~~v-~~-<~T-~LiSAFv-~t~~ 

)(J)Alli~~~T~.O. ~-~~A~•*=r#~i~~(J)LiSA 

F v - -+r (J) A. lli :tJ ~ i! ~ .. I.I. il Ci l8t -it fti!J flit * =f iJt 'i' "., tl.1 -fr ()) A ill }J 

ff~i-~T • .: ());ti1iQ.>llfl*IJtll~-TU:ts*v--lf~T i +J"7 71 

1 v - -+r "'C' m ~ \. ~ n "( "\ Q 3 tt; (/) JJ ~ (/) ft ~- -l> * A • tJ1 ~ 'i' 6 i (/) 

T~*A~~~~T~6~--~~3nmmrc~<-t.o.:t~~ 

~ .. v - _, §! Ii »: ~ M i 0. l n mJ.:l t "'C~ l8l A f;IJ tfll "'(" ~ .0 • ~ 1 1 J: I') 

ll ii• A iJlf ~ lfli C1) Jl "'~A ffilJ fltl ~ =f £- ~A. T .f> .: l: -C" ~~ff V'H7.> fl 

~ f.1~ ii 1JD t, .. ~Ii t, ~ "'iii~ 1 0 fff J;...l J:. it < ~ I') .. Ah.~ "'ii~ t 
~tm~t~.0~~1omm~(/)~~A~~~-c~1~lb*~~ 

••~v-~#~•c~~ .. ~-~v-~(/)••~iu~m(/)~~ 
(J)-X~*~< .. ~•-~t~<':t~~L1~o ~~ .. --~-~ 
=f t- A h ~ 1r' ti °* (J) JfH& • -B: it i.i ~ 1 O n m -r:· 1' ~ .. tt ~ IJ OJ * -T 

~A~6-6(J)l-00$~~T~~~. 

m 2 (/) rB1 II F.i U: fl* iJ\ t., m ~\ ~it'( ~' ' .. "!!. s H G :}It a- f:t: Q .: (; 

~T~6#a~~A(J)KNMAUSHG~*~~~6~~~~~~ 

I> .0 U! :fff • * ~ ~ .-¥- {i C i1~ ~ l 2 ~= :r"f' "t J:: ? ':. 0 . 4 nm l: ~F 1V; ':. ~ < 
• ~ t_, ';: M la (J) ii Ii fft ~ "/J~ o . 5 % I cm l: iti \.' t~ 1/) ':. ~ It ft P'l Q> I\ ~ fJ' 

* !S < ~ lJ ~:Ii t.. ~ ~°'Ii'/)~ ?cl < ~ l'J • Rli ~2 L i S A F v - ~ f"J ': jlfi 

A t.. "( t + 7t ~ s H m 11 ~ ~ ~ n >j:' .... \ .: c -c· ~ ' • 
~ t~ .. K N '6 A l;;J: ~ A (J) ?I Jl Q) ~ 1t ';: ~ 11= L "C ~ fl ;1J ~ iJ'l lil -:k. c 

~ 6 ~ ~ ii 0 . 3 n m/°C -~ it T 6 t.:. ~ &: lE ii ~ iA lt ffi11 fl t- L ~ l- ·i c 1i 'E 



W0·9'7/21259 :PCl'/JP95/02491 

7 
'd:' S H lt j; if f=& f:, tt ~ \. \ c \. ' ? fm I! F.i.. i;·r '/) "? t.:. o 

§! HJJ 0) fm ~ 

* ~ aJJ ~ h u: . ~ :fli ff l*1 as(/) m ~ ~::-".) ~' -r ~ M L t;:. ia :1: • tl ~ u 
J't ~ 8 iHi (1) ml D 0 -Jc ~ ~ c M h 'b,, OJ lRJ ~ i;{ 'I> Q ::: c !" Jl ~' t!. l t..::. , 

::::::T~Dc~A~~~~~&B~~~~$~~~•w~~~~oo 

a t- :111* -t Q o -".) £ t"J • ii -.t (!) v - ..., ~ m ~= ~ "' "'C j'G ~ • iiCfl (/)mi o 
i;i v - ..., t: - .b. ff J: r.> * ~ it tt ,;r rm a ij: ~ ", c ~ tt "'C ... ' t;:. 0 c ..: ~ 
'/]t .. ii L. \.' v - -If 't' ~ .Q L i S A F v - -+f ~: j;;) It' -C 'j; J'C ~ $ .Pu OJ fm 

0 1fi fM * (!) ~. ~ ~ * !t ~ "( .. ~ • ~ ~{ ~ t .Q ::: c t Ji\,\:£ L * ~ RJJ 

~~~L~o~~b~, *~~ttCrt*•~l7~~~~~~g 

v--ff~A~lU~~<tt-~(l)~••~t•~~~v--ff•~ 

ff': t:3 \.\ "t" .. ft Ge ;tt it ff rAI S (1) II O ti~ tr~': ii iC v - -ff ta A~,, ~ 
(1)~~~~&L"C~h~6Ml(l)v-~~-A(1)-~(J)5M~~~ 

~'~tt~tcT~v-f~&u~~'· 

!XI 1 3 Ii ft~~~ 1111* i_.; - .., -r.~ 'll .Q Nd: YV04 ( ;.f .. * V '?A ~ 1Ja Q) 

B {t J\ 7 V 1' A 1 .. , r. !J 1' A ) v - ..Jf c L i S A F v - f. 0) ~ it ff 

~(l)~D~J:.Q~&~$~~(1)~-t~~~~~~(l)~'t'~I.~ 

1 3 ~ ~ ~= ~ • i: m \.' t.= ~ & 11 (/) m ~ a- ~ -t 0 

~•Bliv-f~A(l)-w~•~ah~•~a~-toows'­

c "C" m i!t ~ n. "C \,\ .o .. Jft & c - Am: au: ::J:t· s ff·£- m mt -t !> ~ 7 - (J) 

db * ~a t m • "t· ?:R ~ YJ .. ~ 1 3 J: ~, ~= 7R t. ~ .!f- nn i\ ~ • s '= j:3 \, \ 

"'C~•W~Tt'"-A·~~-~t~'J.00~!,-~A*~~i . 
.::. fT> t ti l!lii ~ 7-fT>db*.f.fflj: 1 5 0 m rn1:·~·1), ~it ff~ 7-

lm rT> ~ ~ ~ 1& * i:t ~ ., - <!) d1I • -¥- fl J: t'J t> -r 'IJ,, ~= ·'1« ~' .. ~ 1 3 (/) a 
tllH;;t lf1 iii ~ 7 - 'iJ,, ~ (l) Im M t , =Ii fl (J) II tlH:;t t'" - A Ir fl ~ "' L 't \. \ 

Q • ~ ji II .:P fl) c - A it ff &i • -l: - ~ '/Jf T E M o o ~ - ~ (J) A Pl t'" -

A(J)~·-~~(J)~l~l~~~~h~fi~t"-Aa~t .. ~~Q) 

~2~l~*~bh.Q6~-~(l)~-A~~~J:~ff·"C"~I. 



W097/21259 PCl'/JP95/02491 

8 

W j ~r· d(R1-d)(R2-d)(R1 +R2-d) l!-
01 \~ (R1+R2-2d)2 j ~ 1 

J_ 

~z~ [w.1 [I+(,. ~inJ, it 2 

~ 1 ': ~ ~' "( w o ';j: Al 1J' t: - A ii ~ . A ti M 1 (J) t:' - A (J) i~ 14: • d 

li ~ Ii ff ft .. R 1 .. R a 'i ~ 7 - (J) UIJ ~ -~ 11 !- ~ i· . ~ 2 ': t:; '-' \ -C 

w ( z Hi :ft Jj\ t.' - A ii 11 c *' Q ut • 'iJ~ f..._, m • z M n t.:. ii PJf "(' (/) t: - ,L.. 

ii: ff i ~ T • it lJ "(" >.!< ~ ~ tt Q t" - A ii f-1 ii 11 1J' "(' t<J 0 . 2 rn rn • 

A* "('f-J 0 . 8mm"'('1-.,.., t..:. ~ t..:. lli 1J ~ 7 - iB: f~ (1) t' - A ilr 1! 
~ ~ IJ L. "C lj. Q t ~ ~ Q) ti st i: i:> ~' -C i;i i~ ~ L- < , it ll ~ JI; c!:: A < 
- !t L- "C ~' '/..: • .:. .::. T ~ fi ff s:f:i i: </> 2 . 5 in m (/)Im lJ i it A L- .. ~ 

&t:-A•-~A*c~6l~~~-L-~~~t.'-A~~i~~L 

'!.! • 

tc 1llJ Q) • ti! 'i rm a ~ ~ A. L.. t:. ii -8- t: 11 a i • A. L- ~ ~' ti ~ (1) Je ~ 
t: - A Ii J.f c7) .It l- :1R l., "C ~' o . Nd: YVQ4 v - ..., -c· 1;1:.~ ~ u F1i ~ (J) III 

0 1Jt c - A ii ff c7) 3 1tf .. T 'i"· b -; t: - A ii f:l 'iJ~ JI: * (J) 0 . 8 m m ~ 

~ .., ~ ;fl 1; "C" t 9 0 % t'..l J:. (J) ill $ -C'° ~ Ii iiJ ft "'C" "I> o (J) ': *'1' L .. L i 

SAF~-...,T~-~S~8QJ~Oit"-A-~(J)5ffl~~~~i 

.:t~ .. ~$*80%~~~~~"to~t*~;~t~..,~. 
;l t..: .. !11 $ 11£, ~ (J) M !- ~ L i S A F v - -f ii Nd : V V 0 4 v - off ': .l:t 

ft l- "C * !i ~'.: c -/J( ;)- '/J) o , ~ t..: .. Nd :YVQ4 ~ - -+f ~ jA] '11.l (J) .~ * 
Tl.>l>90%~~tRM-to~~~~~D~~-A~~(J)7~~~ 

T l.> o ~ c 1Jt ii t l., ~' • ~ t;, ': 1 0 1! J,j J:. c ~ o fl ti "C' ';t ill $ fl ""f 

'/fl~ < Ji t, tt 'd:' ~' t.:. N) • M ':ii ;t L- ~'It jj1' c ~ i t, it¢ . 

- m: i: \:"' - A ii fl Ii • ::e: - r iJf .. fq (/) T E M 0 0 .:c - r "'(~ J'C ~ J.l -})~ 

ti T'J ~ 7 ·;/ ~ ::tfi ~ ~.., ""C \,).!>ii-£- .. e - ? § 1l (!) 1 / e 2 1.j J:.<7) ~ 

l!I G1) ii fl""("' 11 )E ~ tt "C ~' o . ;f t.:.. t" - .b. (!)ti ::C ,_ r 7Jf T E M oo.1-:J. 



W0971212S9 PCT/JP9SI02491 

9 

*Q)~~~~-Am~t~~~*~-?Q)l/e 2mTt~,~~ 

ii Q) :ft ~~ Ill t i5 J:: :ft * * ~ t :ti .Si! -t l> • i t.::. .. ,l,j J:. C;t II D Q) 1' ii ': 

fA1 i"" -l> Ml 'A! t ifil "' t.: t Q) -C- I:> l> t;~ .. : J:. Rlt C;t M" A (/) il :;k 1f n£ iiJ W -it 1 

X .. ~-~I~~~1.XtilU~-~<~~~~-~--~81-it 
1 X ""C· Pl 71=: ~ tL ' • ~ i& ~ £: lj: 1 o o o it! ~ Jt 1P JI t t., ~' • 

"? ts .. ';: .. 2fs; ~ SA ~ (;, lj: .. L i S A F v - f (/) }.. tli 1J ~ tt £: ~ lO }fl 

Ii '/J{ fl 1£ "t -l> .: t t J! ~' W t... t.::. o 

~ 1 4 'j: L i S A F L- - -tf c 1t ~ ~ ~ ml 1* L.· - if 't'' "-> ' Nd : Y V 0 4 

v-~(!)J...lli1J~tttft~m~-t1~~0~~~<>~~-~L1s 

AFv-f(/)~W1J~ttt .. ~-~-m~~~~v-~~~0AW 
11 ~ii f: jf.; T 0 Nd: vvq4 v - '""';: !> ~'"(Alli :h *i 'Ii 'i a.<: .. 7J' L t:. 

J: ,, t:: ~ ' }... 1J 1i ':. j:3 ~) "( Jl. J:: jJ{-? t;:. ti . JI g}... 1J c Im 1* v - .., -
lli 11 'j '~ la' J:t f;'IJ nu fl t ~ l> 0 - 1i L i s A F v - '"" £: j:J ~ \ 't' a ~ ii 
~~L~~5~am~~i~W~~W~fftt~a~L.~£A.1J~ 

¥.t 1JD L "C t A ~ ';: 'i ~ ~ 1J~ ift iii t" ' JJl ft 1fl Jt t, it .. 1i: jE ~ ml i* v -
f tli 11 f: ft Q ~ l: /J{ -c· ~ ~ ~' c l-' ? ra'.1 ll .Qt:' "ij" T l> 2:: ~' ? .: t 1fi ;r 
iJ,, .., t.: • * ~ PJ1 4t t, lj; ft S M i1 c7.> ta =- .. L i S A F v - f i;: l> ~ ., -C 

.. ~14~~L~A.W~~tt~Jtt,h~A~~~~J:Y~~ffl~~ 
ft lj: L i S A F t ffl \ ' t.: v - -ff t:a A Q) ii .I: ifll! tJ ~ ff '3 .:: c ';: ~ I) M 

lR "'C.. ~ Q ;: ~ t:- Jl \, '\ l:fl t, .. * ·~ PJJ ~ m Jg (.. t.-:. • 

~ 1 5 &j: L i S A F M dL !- ii 1l ffjg .• f.., t.: :Ii -€1- c l., ~ ~ " fl -8- c7.> L i 

SAF~-~(!)J...lli"iJ~~~ftft~~Tl~~~~~~l.~a~ 

LiSAF~Ai15±5~~~~~-L~~·~~W~~tti. 

F.i. a i;t ii 11 ftiU '11 L ~ ~' ii ~ c7.> J... ill 1J ~ tt t JJ' L- "t' t.' .Q .. ~ 1 5 t: J:.> 

"' 't' v - ~Ni dL t ii Jf ffJIJ 311 Tl> .:: l: "'C .. 8~•1' t l1A * L- .. ~ ~ ;J: ~ 

1* v - f :ti "iJ f: f.& .Q .:: l: -/)~ "'( .. tk Q .:: c 'if~ '/J,, I o ~ 1 5 t: i:> ~' "t' L 

iSAF~A(!)&.J.lilS~tL~~m:JJ~~t~L~~-~~~ 

11£a- 1 0 .. 2 0 .. 3 0 .. 4 O°C~~it:.ti-&(!)J...ttl:JJ~itt>i!J~L 

t.::. tJ1 • ~) '"f tt. (/) t11 ~ b J... m 1J ~ tt i: !l 't l> • m 11 *' 1;t ~ * ~ n . 1i 



_____________ _.;;;;;;;;;;::======~=~--···-······-··------·· -· .... 

wo91a12s9 PCT/JP95/02491 

1 0 

}E ~ lil f4t v - -+r m :n t f' t.: 0 ;- ~ b -t.) • ii ~ lfi1J m a rm 11) ""F m ';t ~ m 
~ ~ £:: 8 "' "t' v - ~ta dfr fJ{ ~a L ~ \.'ii~ c ~ ~ o _;t t.:. .. J: RI U 1f! 

m ~ ~ ~: 1:1 ~' -r: w ~a J£ ~ iW ~mt< ffi 11. • ~ n ~ \,' 11 Jt ~ ~ ~ ~ i, -

~ta A Cl) ii Jt T 'lfi 0 s; T s; 5 O "C l: ~ Q ie IHI<." .. Ifill Ill~ n "'C ~-, 6 .: ~ 

,;~~;: L~\. 

~~. -~~SHtM~Ti·~~~'-11)~~<l:t1?~00 

iC v - .., ta dL Q) - ~ ilH: j9 ll ~ tl "t': \.' Q ·t it~ L P. 

t~.-~~·-·Q)1~~~<~L-?11)g~~~-~-~~ 

"'(""' Q c j1 ;t t., "' 0 

1 f.:. .. Cr : Li Sri\ IF 6 fJ:i t., ~ Q v - -If ~ A l: . nu ~c L-· - -!f fa A Q> -

~oo~~~<ctl?Q)~&sa,-t~~L-r:~~-~-H•~~ 

.. ~Ev--tf~AtSgT6~~11)·-~v--tft .. ~Ev--tf~ 
A fJ:i h C1) J! J'C t,;t jjij ic v - -tf :Jt B ff ': ~ "' ~ J! B t. "C -JJ:i ~ ~ ~ ~ ~ A 

itJ 7 8 0 s:- A is: 1000nmd>M1 d)v ..... * t"-.l" t. ooic:!t: 
~a~-~~A~n~~~M111)v-f~~Al1)~~11)sm~~(/) 

ll a ~ 1f T -L !'.: ff i L "' • 
1 t;:. , Cr : L i Sr A I F 6 t;:i h· ;ij: 6 1' - -tf ta dlr · t .. llU le v - -tf t:i!i A fl) -

•m~~~<ttl?Q)~•ns,-t~~L-r~.z,~~s•mt 

.W~v-f~A~ag~,~~~~~~v~~t.oo~v--tf~ 

Al1)&~T~O~T~50~~-~~~~~-T~~~C')~ac. 

DfI ii! v - -If MA iJ:i h CfJ Jt ~ii 1U ii! v - -ff~~ a ':: 13 "' "t': §! & L "'C 'li:i 

h '2' g fill -It A. 1 'ii, 7 8 0 ~- J\ 1 ~ 1 0 0 0 n rn (J) M 1 ·(}) v ~ '+f t." -

A~.~EA&H~$~~A!~~fi~Mld>~-ft."-A(J)m~ 

Q)smm~(J)~ot~~~~·~~~~c~~~,~-~~~~~ 

~ t tf ~ L ~' o 

t~ .. n~*··~~-A~-~~t~•m~•MA~*bttf 
~ t, \,\ .. 

~~-~-~-~MA(J)~-~At~•~L~~~~-~~t~ 

-c 7' ~ .:z. - A ? ~ £: M ~t t.:. • .m m .a & ~ m " \ n i;r J: < . 11 .rm trr ia ire 



W097/21259 PCT/JP95/02491 

1 1 
t:: .1]< l's ( S i 0 :a· ) • L i N b 0 3 , L i T a 0 3 (J) l-) ":J h. -/Jl ~ ffl 

~ ) tt. i;r ~ lt ) 0 

ff i L < Ii iii iC :>a Jilt°~ t:a a\ t L -r If. ~ o . 4 ..._ 3 m m rl) 1 tt rl) Ji< 

A~iffl1'\.Q t J: ""o J!,:., ~F-~faAC: l,"'( L'B 0 (Li 83 0 

s ) .& 7.f / X Jj B B 0 ( f:J - B a B 2 0 4 ) ~ ffl ~' .!> c ~ \r \ .. 

IE 1* v - ~ta A (J) ~it i8f * ~ $1J fjl "t .z, .t;:. W>· (J) filJ '11 ~ 7- iJ~ ~ 1 r7> me 

lit it i ~Ji~ it .Q ~~ff~ 7 - -r~ . .,, Q c J: < ' ~ ~':~.ff~ 7 -

(/) Dl ti $ 1J! 9 9 • 9 % l-:t J: (/) • 1 (J) ~ ~ ~ (/) jlfl .ft • ~ Iii ff q:i IC.\ ?I! ~ 

t: *'! t., "C 1 0 n m J...). 1' "C" ~ Q t J: I,,\ .. 

~ ~ if • ~ 1J{ ~ .. ~ < t t 2 tX (/) ~ 7 - '/p · t;, ~ l> tP , £ t::. i± ~ ~ ti 
ta m £- ~ fiit -t .Q ~-- ~ < t t i ~x cry ~ 7 - ': t:> n -r iii ie M 2 Fni m ilt vi' 

i! ii $ 'ift 6 o % J..:t J:. i '=Ii T .c c J: l,' ~ 

~~~-~MA(/)~&~·~~-~i~~(/)~-~~~L-rmm 

tJT ta A t 1'! m r.., t.= *I -a- i:: "? \,' -r * J! aJJ ;f t;, i:J: ~ m t ~ \,' <m t ii < -t 
Q Jl{ ~ t ~ .Q ~ ~ ltfl Ill* -T -r~" l> W ft.f! ~ta A(/) ii JI~!{; ti ~ "? "' -c 
~Mtfi~~o--~~-~~&ff(/)~&~tt~~&ff~(J)·~~ 

ti("# L -r !> "J , It~ 'ift iti \.\ t J£ Ii~~ i t -C- Q) t .. ~ "' 1i 1J! ;tj < ~ ..., 
"t" t.. ~ ? o ~ t~ • ~ f&IJ ftjJ ~ T- cry 31 ii * ij( Iii i~ ~ 1t' t ~ M ff l*J Q) fl ~ 

t ~ -!> 'k ~ t:: ~ It L ~ l-' ii '/Jt il < ~ .., -r: t.. ;t :3 • m 1 6 £i 7' !J .:i. -

~?~~Mff~*A(J)•m~~A(J)M~*b~~-~ll~~~A 

•tfi•L'k~~~~-l>.&~*~•~MMA~!~~16l~~ 

W•~A~~~e*•~- ?i~W~fi~A~•~t*•~=t~ 

J: f) l! JI at ft !fl 'ift ~ < 'i' ..., "( ~ \ Q .:. ~ '/)t b i;") Q 0 ;:_ (/) ;:_ c J: fJ :ft llti 

~~A(J)tt~eMhT,?try·~~MAQ)S~f-~h~.:c--c-~ 

31 ?d(· ~ • f $ it g .:. (:: '/J~ -r: ts J! 6 l... ~ ~) iii t l' if Q .: ~ i;~ "r: ~ Q c 
~ \ '3 ~ jl t 1f '"9 ~ .:. c 1J~ !f!IJ ..., t;: • 

.: '1) ~ Jffi tJT fa dldi 11 Jti1 ifT *6 dL "'C .. i.> .Q L i N b 0 , , L i T a 0 3 

~ t m \,\ Q .: c iJ! "'C' ~ ~ 0 

~~- ~17~~~-~Af*A•-tt~L~~·~-~~~~ 



_____________ __,;;;;;;;;;;;;;:=======--===~---···--·--·-----···----·-···· -·· 

W097/ll2!9 PCf/JP95/02491 

1 2 
(l)S!~MTl>v-~~-~*~•t~~o ~~~~-~~6~A 

rm I\ c Ii . liiJ ~ ': v - ...Y J! ~ "C" ~ '3 l> ~ A (/) mJ 11 --c-- '-> '.> • v - ~ a 
W Q) ;Jc: -A ':: :H -t l> ~IJ ft ~ ft i:: {I( ff= l. "C s l'J • trJ f~ ~ ii iJt $ P c 1..- -

.., J! & ~ ~ .g •-*a m1fJ~11.\ \,\ t.::. ~ i: .. ~ * lfilJ mi* -=r Cf) l! ll llll *rm~ 

~J?~~~~~v-~~~~l·~~~,o~17~~~~#~ 

<~l>cv-~~fiTl~A(l)~~~-~~*~<~~~c#*~ 

Q o ~ i1. Ci /¥. ~ '/J'f If. 1, \ (: Ill ".J ~ ? v - -ff §! ~ iiJ ~ 'j: ii! ~ mt !rs -/J{ ~ < 
~ lJ • L i S A F v - .ff (J) .t "') i: IA ~ ~ -c-- (J) ~ it iJ~ 1if fm ~ v - if 't_. 

IRJ ~ ': 2 "') l-~ 1-. 17) ~ Ii it * "'C: J! ii i- .Q iif. tm ~ -/J{ 'N> Q 0 __.. ii 17) L- - -ff 

~ 7 - (J) & 11 i1'f ~ IPI Gj: 5 0 n m ~ .ll "'(.. 1'·. l> t.::. ·ii) • 2 '? ,l,.:J. J:. (J) Iii] ~ ~ 

ii £- JP l&IJ T l> t.:. Ii) t: Ii . ii it (/) Ji ti iftf i!&}li (J) ~ ?r fi ll (J) 2 5 n m tj 

JJ: J,~ J: 0) ~ S »: * rm II fJ( ~ J! -C" I.> 9 ~ c 'b~ t.> :ti Jm iJT la A CT) J¥ ~ ';t ~ 

17l~3mm~~~~~•¥#~6o~~~AQ.>•~*·~~~ 

c••~•#mMt~~~~~LiSAFv-~(/)~~~-~~~ 

2 0 n m "'C' ~ l> ~ c '/J1 h .. ~ 1 7 J: t.1 ta" A (/) 1-J ~ Ci 0 . 4 m m .l-:l J:. 

~ .1' I ~ ¥ 1J~ if.> i . ~ ? "'C .. W m jJf Ni. A QJ JJ ~ U.: .. 0 . 4 - 3 m m 

Q.> & llfl "'C' ~ t, ': ~ 6 L ~ ~' 11 t il£ < T o .:: c iJt 't. .. ~- l> • 

J:: la!(/) J: ? i;: ii NS tJf *Ii A t 10 ~\ ~ .: c ~: J: ? "C ~ ~ L ~ "\fit i~ 

<~l~~~T~~#,~~~ACt$Wl>.:~~~?'(~fi~A 

4i11J(Jl\<'i'~t;:.ll), SHG~ifL(l)tl!:tft•~~{llll.t l'J*~ <~t'J. 

I> ;;!'. I') i/J 1J J: < S H G fo J! ~ 'C" ~ 'i' ~\ o . ~ t;, t:: ~ ~ ~ J: 'f "( \,\ < t.:_ 

(I) £: * J! BJJ ~ &;, Ci .. UL lO II~¥- fi .a tJ~ !t *! a1>J $. "' L B 0 ( L i B 3 

0 s ) ~- A ~ B B 0 ( /3 - . B a B 2 0 4 ) Ni .ff. 214 ~ \ 'j: C L B 0 ( C 

s L i B 6 O i o ) ta A t .m \) l> .: c "C .. 19¥ iR Rf ft "C .. I> ~ .: c ~: ~ ¥1J l, 

t.::. • Bil 1 8 ii L B O M A (J) {l[. ~ JI ti iJ.f: ~ • Ii lfi -C' "I> Q o K N *5 dL ':. 

Jt "'- 't ~ 2 O fll (7) 11& !- lr L "C If\ .Q t.::. ~ ~.: • ~ ~ fi!J flll ~ -T -C .. I> .Q •Iii! 

tJT.aA 1:: L't 1:8116J:ry1¥ ~ 0. 5mmQ)1J<ifldl£-1ttc1""-l>.: c 

~~~~A•tlOnm~~cG,~~fl~(/)m~t~<-t~~~ 

~9~-x?~~Mtt"C~A~o.:cTLBO~AQ)film•~Mi 



W097/21259 PCT/JP95/02491 

1 3 
1t: '3" #4 ..@. L. t.::. S H lli 11 :f.Jf ~i t_, tl ~ o £ t.::. .. L B 0 ~ Jldj: ii Jl ';: :t-1' t 
"'( t UL :ffl JI ii lfi (J) ~ 1t fJ~ 0 . 1 n m / °C J...1 ""F 1:: 1J' ~ \r' t.:. li> ': ii Jl: ftitJ 

JI T Q ~, J! # ~ < .. 1i 11 • ~ '/J{ o . l % / c m t 1J'. ~· \r' t;:. ~ ': ~ ~ 

ff l*J m * t ~ Q l'J '* :f.Jt {If \,"\ 0 B B 0 Ni dL ~ c L B 0 .a db f 'fl m ~ l 
t L B O ~ A t ra1 fl 'j: ~ :JI :ffl ~ t;, h. .Q ,, L. ');l L. .. S H ta A t ii .If l&IJ 

• -t Q .: t i:: .t "".) "t' t J! ': ~ ~ ~ s H m 1J a- ~ ~ "C.. ~ .o .:: t 'i nJI ,~_, · 
;Ql "C' ~ Q 0 

~~~ .. ~~v-~MA(J)~fi~*t~W"t6~~(J)~W-~t 
L "t' ~ 1iR tJf ta A t .m \r' "f1 .. :It Ii ~ ~ 7 - (J) bt M $ 11 99 . 9 % J..1. J: Q.> ~ 

ft ;;: ~ 41 :f.J\ qt Ir.\ ~ ~ ': *'! l., "'( 10 0 Jllj,j r l .. I> Q b (/) t m \, \ Q .:: C "C' b 

AJft"t'l.>.Q. v--tf3ttfiffttlJiX:"t.Q~~341~7J{1''~< 1:: t 2lx 

l.-.11:. (}) ~ 7 --IJl t_, ~I') .. ~ tt t;, ~iifflllftt- m mt T .Q 1' .. ~ < t b l 

tt (J) ~ 7 - t: s \r' "CM 2 (J) JrHi at :It"'? ;t YJ S H G 11.> ii JI$ 1Jt 6 0 % 

~~CTQ.:c~SH~t~•~<~~K~~~~w~.::t~~' 

~ 0 

~ t.:. .. Cr : L i Sr A I F 6 :IJ) h .T.t .Q v - -If t:il A t .. frj ~ v - -f ~ A Q) -

~m~~~<ttl"'?QJ~~B~~-tS~L"'C~i~-Sm~t 

.. nu~v-~MAti1ia-tQt.:.l/J(JJ~•1lftv-4ft .. fi~v-1ftii 

A 1Jl t;, (J) J! ~ '/)$ i1iJ i2 v - ..,. ~ & :H t: :B \,\ "'( ~it L "'( jp h ~ Q ~ft A 

11J$7 8 0 ~A. 1~1000nmQ);l1 (J)v--!ft:'-A t .. iiii!c~ 

~K~•~#A~h~~~-1~~~~~-A~~~sm~~~~ 

at•~,~-m~•MA~ .. ~AM••~~,~~~-~~~~ 
At .. fi~v-~~A~#·~~·~At~~~~~~&~•~~ 
a~~-~6•~t.Ml0~-f~-A~-$~~-~6•A~ 

••~h~M2~~-f~-Atn~m~•~t~~,~-f~~ 
"'C .. 1' o c ff ~ L \.\ • 

i ~ .. j}ij !c ~I= ti m ~ ~ .a dL :b~ Li B, 0 s ( :=. ii ? It lJ 1- '7 A ) . Cs I. i 

B6010 ( -t: $i-' '?A~ -1- t'J A if{ v - }-. ) .. /3 -BaB204 ( 'i '3 It J\ 1) 17 

A) .. KNb03 ( .::.~/'it/!I v ryA)' KTa09 ( ~ /~JvlttJ 1) ?J .. 



W097Jl1259 PCT/JP95/02491 

1 4 
) , K-Li-Nb-0 (.::. * 7'B ~J 1- '7 A - iJ 9- '7 A) , K-Ta-Nb-0 (.::. 

::t 7' B , -? ;.; ? Iv if - tJ 9 ? A ) .. ;t t.:. ti L i J 0 s { 3 '? • t) 7- '7 A 

) Q)-3 ~Q)\.lfh,f,~"'(·l_,.Q C if't {;\.l 0 

~~ .. *~~~Rbt~-~~•B•v-f~•tv-~7~~ 
? ~ II .. 7lt. ii ~ ~- ii .. ~ ::r ~ ~ ? it • , '" - :r -t ? Jv tJ ~ >- ? - ~ 

W .& 1J D N A :.... - 7 ~ "'t ...,. ft.~ ': m ~' t c 1J"' ~ "'(• 3t ~ tt t:: fl tL t.: 

•• ~if~"(·~ Q 0 

~ iii Q) fl .Qt ~ iJ1 l!ij 

~1~*~~0-~~oot~~~,~~~~~~~. . . 

~2~*~~Q)~Q)~---~·-~~i~-f~A~~~~m 

tBZl~~*Q)~Q)~-~i~~-t~~~~~~Zi. 

~3~*J!~Q)~Q)~-~~~tSHGv-~t~~~6~~~ 

~ "'(" 1> i • 

rnll 4 Ii * J! aJJ Q) - ~ jl m t v - '+1 7 •J >- ? ~ :I ';: m \. \ t.:: 16 m WIJ £" 

iJ!aJl-ttf.:af>Q)~'t'I>'. 

~ 5 l;l * J! l!fJ Q) - !Ii 1ti 1Jd t )It it ~ ~ ii ';: ffl \. \ t.: .£5 ffl IJIJ £" ~ P.Jl T Q 

t.:cV>Q)~~,, 6. 
r8I 6 ':J: * ~ aJJ Q) - ~ • " t ~ -r -< .x ? • ill ':: m \. \ t.: 1iD m Wt1 t ~ "A 

-t 6 t.:~Q.>~"C·I> i. 

~7~*~~Q.>-~•Mt~~T6~~~~~~6. 

~S~*~~Q)-~•Mt~~T~~~~~~~io 

~9~*~~Q)-~•Mt~~~g~~Q)~~~i. 

~ioa~•Q)~•~t~~~.~~Q)oo~zt. 

~ 1 1 l;l: L i S A F ~At:- ffl \.\ t.:. ¥- W 1* v - -+f Dih ~ 001* v - -+f ~ 

-~~~6~-~-~~Q)~-~l6Alli~M~tft~~~"96~ 

c)f) Q) 181 "'(' I> Q • 

~12~KNMA~&m•6aACi~~~6~~~~~~iG 



W097J21259 Pct/JP95/02491 

1 5 
~ 1 3 'j: «; ~ tttJ ~ iJ 1* v - -+f 't"' I> 6 Nd: YV04 J.... - -tf c L i S A F 

v-~Q)~~~*Q)~D~J6~~~$~TQ)m~t~~~~~~ 

(I) ~ "'("' I> ' .. 
l2lJ 1 4 U: L i s A F aa A a- m ~\ t.:. ~ ~ 1* v - -ff mJJ ~ ml-1* v - ~ ~ 

ii c ft fC ~~Iii 1* v - ~ '1'. .. 1, 6 Nd: YV04 v - ~(I) :A l:H 1J !ff it a_. J:t IC 
It PJj T l> t:. lh '1:> 181 "C' ll l> o 

~ 1 5 Ii L i S A F *6 A t ii J.l i&IJ #If L. t.::. fl * t L. 1J.'" ~ ' :*I ~ Q) L i 

SAFv-~(l)Alli~~tttft•~~~6~~(1)~~~6 .. 
~ 1 6 Ii • mi tfi fa la Q) tt It ';: J 6 JI ii§ ~ fl: lfl t !t ft iJt PJJ T 6 t.:. lh 

C1) ~ ""(' I> ' 0 

·~11~-~-~A'1>~~~M"t6~~·A~~~~~~6~lh 

(I) l2ll "'C av, Q • 

~18~LBO~A'1>&~-·~-fitm~-tl~/h(l)~~~6 

0 

~SJJ ~ ~- T 6 t.: ~ Q.> ft .m: QJ MS 
J.:1 t t:. , * JB RJI (!) ~ 1ti f91J ~: ') ~ \ "( J¥ l.. < ~ Bjj -9 g '/)\ , 2j.\; ~ BJJ ii C: il 

h '1> ~ Bi f§JJ i: 1W I t (I) '1'."' 'J: ~ ~ \ • 

c ~»« 111J 1 > 

~1~*R~(l)-~•mt~~"t6~/h(l)~T~6 .. ~•~i--­
~11~~wtt~h~~m~-A31~•~*•~12~lry•~ 

~ tl , v - -If la A 2 1 ~- JiilJ g "t .Q .. ~ 1J: 1* L-· - -+f 1 1 ,;;1: S D L ( SP 

e c tr a D i ode La b . ) ti: • A I Ga I n PIA ¥- 11 1* v - -+! f:' ffl ~' , 8:i 7J 5 0 

0 m W ~ ~ & at -ft 6 7 0 n m "'C" I> 6 .. t t.:. .. ;& ~ :1'G • 1A 1 2 'j: ~ W 
1* v - ~ ':l. IJ ;< - ? ( A ii. Be M 8 m m } · t 7 7- -:e: Jv 7 1 ·:1 ? 7" IJ 7: 

.AN!.. f (fll $ : 6 m >- 13 .1: !F .$ v y ;K (~Ea Bl!~ 3 0 m rn ) -~ m 

~~~h~~-~~A21~i---*~A•w~m~~h~~tt~ 

~-ff!,-24~W~!,-25~h~~~·~-f~•s20 



W097/21259 PCT/JP95/02491 

1 6 

"'C' M 1 fl) v - -If t" - A 3 2 f: ~Ii T Q • 'il 1* v - ~ ~ & 15 2 0 i:fl £:: 

~v--lfMA21t~4•••~cL"'((/)~~~~-=-~?-~2 

3 ~ii!•~ n "'C \,\ Q • ~ fi H If! "C .. ~ ~ t" l> ~ 1 (/) v - -If t: - J.,. 3 2 

(/) ~ -A &;J: ?it -it + ;i. - .::. /" .y * =[-- 2 3 t: J: r.> + ;i. - =- ':/ ?" ~ tt Q .. ~ 

Q:J c ~ :ft ~ ff M l! 2 o ii l¥ M j\ it ii u "C .. i> tJ • tl1 1J ~ 7 - 2 5 (J) db 

••m~150mm,~~~AA~~-•~J:ryb~~~~<L~ 

0 

v - -If fi!i A 2 1 ';: l;;I: C r if; 1JII :M: 1 . 5 m o 1 % (J) L i S A F ta A 

< q, 3 x 5 m m > t .m "' t.: • .a A (/) nu :Ir fl iii 2 4 ': ';;t JiiJJ ~ it ~ ':: *'f 

L "'( .0C tt * 2 % ~). ""f (/) ft & It { ,l,j "f .$ ':: A R ; A n t i - R e f I e c t i o n ) 

-:i-r1 ':/?". m1 (/)v--lft"-Afl)JX:-:ff:'::~L"'Cocl-t$9 9%tr. 

l: Q) iii ti: ti ( j,::J, r .Qi ': H R : Hi gh - Ref 1 e ct i on ) :1 - .::;- :if ;,·· ? f:' !{i 

L~.~~T~~HR:1-~1~?(!,)0C~$~Mlfl)v-~l:.'-A 

t~•~<&ti-ti~c~~~n~•<-~~99%~J:ct"I~ 

JI! ,;;1: tj:- P • fi 1J ~ iii ': ';J: M 1 (!) v - -If l:.' - A (!) ~ ~ ':: tt L 't: Bl M ~ 

2%~"f(J)AR:l-7"1':/?"taLt.:.W~!,-25~~-1~ . 
v--ft"-A,;:;JL 9 9%J;,1J:(/)H R:l-r 1 ~?tDiLt.: • .::.:: 

"'C'lli~!7-25(J)&tt•~•1(/)v-~t"-At~~•~n~w 

T * fJ~ "C" ~ n it J: < . ~ i:: 9 9 % l-:l J: t "9 Q £· I! U: ~ "' • 

~ t.; • * §! B.Jl ';: ~ \,\ "'( ~ 1 3 ~ ~ L t.: J: ? t: L i S A F v - -IT Q) 

~&ffi:fl(J)RDtMlfl)v~-lf~-Aa~(J)5M~l:cTQ~c~ 

ffl!k:t*-!S <~•"t:'"tt.O~ tt-~liELt;:.. ~tt,:ili"'J~v-~tala 

Ci ef> 3 rn rn , ill !it f- .:J. - .::. ':/ ?" S =r 2 3 (/) f;'1 0 ';l: <P 5 m m • ttl 1J ~ 

7-(J)llJDlj:ef> 1 Omml:: Lt.:. 

~~.~4f-.:J.-.::.':/~~~23~~*A~~~~6·m•74 

11.-- ? 1 tt ~ m "' .. m 1 (/) v - -+r t .. - A 3 2 ~ n t., "Ca t & 11 m !X 'If· 

1J' ~ ( ~ ¢ 7' l) .:J. - .A .Y - 1fJ !: ':t 6 J: ? ~ ~ :I L, t;:. • ;g 1 (/) v - 4f 

~-A32~•mfi71~?i~ft(J}~D~ME~l~t~~A+ 

::z. - .::.. ':/ ~ -c- !t .Q • il ~ -7- .:z. - .::. ':/ ~ e IE ,;;1: f-1 8 6 o ± 5 o n m • 



W097121259 PcT/JP9SJ02491 

1 7 
?Bl * ii iJt • &;l f.J 0 . 5 n m c l., ~ 0 .: .: "('" ~ * ii JR Iii ';): m 1 (/) v -
~ t" - A (J) tli 1J '/J~ 16· t. < 1i ""f L ~ "' & lm "'C'" £E & "C" 11· Q o ~ ~ i:: ill -!t 
+~-.::.~?'~~~-m~74~~(/)~~79X.b.. ... X~o~1~ 
M: 9~ $ '/Jl h (/) 8: A. !BJ ;JtJJ ... 1> Q ") ii ~ (J) *11 ~ it t m "' -r ti J: ~ \ o 

t 'f::. ... L i S A F ta A 2 1 q) Ill ~ (J) at· ~· i~ ~· 4i 'j: ·~ 1 0 0 n m !: 

$ < JDJJ iLffl ~-31* v - if t ii J.J£ ftilJ OP~ T- 'i' t"" t m \.\ "'C ~ * + :i - =. 
~?L~~?~*-•*~~~~~-ttait~~~~A+:i-=~ 

?" I.,, -c t, .m: \, \ 0 

~ f.?. ... ~ • Pis; v - -If (/) • ·~ ~ !f: ~ ii ~- '.) ~ ~ 1J fJ Iv v >' ::;: ;i t;:. ti 

-?It. 7 -r 1 1\ ~ c (J) t: - .b.. JI~ M tm t if -t -l> JIC ~ $ sfh i .m \. \ -li .: t "'C' 

ttm-c·!i Q. 

(~Slglj2) 

~2~*~~(/)~(/)~•a•(/)~aT~Qi--·--ifMA(/)m~~­

~•~t..~~·(/)~(/)~~~t~~~,~~(J)~T~l .~E~~ 

11 .. •:YtJ'C!FTAl 2 ... v-..ifil!A21 ~ ~~7-~-.::.:y?'*-T-2 

3 13 J: rJ ~ It Ii M JJt. 2 O' ii ~!I #JlJ l c fRJ a ··c 11 I • t 'f~ .. ~ Ii 3 i:f:I 

(/)•o~~u~~+i-~~::1'~R~~~•~1t~•~~6. 

misT~L~l3~LiSAF~Ai~-~-~6~t~E~ 

'd." v - if lli 1J '/J~ f:tl= h tt I .: c 'h' 7t -/p.., "'C ~ ~ .. ~ 2 ': t:> ~) "'( L i S 

A F fa did;;J: • f- it m ~ T c -tt - ~ A ? t m \,' "'( 1 5 L i:: m J.l: ffl!J • L 

~~~-~~~v-¥~A~~~L~t~lil~t~~tL .. ~m 
~ flt "C" v - -if lli 1J ': I! f4l :Ii Ji &;, :h. 'i' \, \ ll Im T tr t ': fill ~ 1iJ fm "'(~ it) I 

• 

( ~-#Jlj 3) 

~3U*~~(J)~(J)~-~~~gSHG~-~t~~~~~~~ 

~"'C"eh I. ~-~v-if l 1tt'tr.Dlb~:>'t~lAti;ttBtltJJJ1 c fiiltlo:> 

t r7) t m "' t:. o 

~~~ht:.v-fMA21~~-~MAGm.~~~~h~AM~ 

~~~!,-24tW~S,-25~~~6~-~-~~6S20 



W097/21259 PCT/JP95/02491 

1 8 
TW~~--tf~&~T~6£*~32t~~~6.~-v-~~~ 

ff20*~~~-~~A21t~*~(J)-~tSHG~~R~~~ 

~~(/)~am~•MA22c~A+~-~~~~~23~~~!h 

"'C \, \ 6 • j~ • ~ * * ta A 2 2 ~ Ci L i B 3 0 5 ( * '? n 1) + r; .b. : .k:l r· 1i1. 

';: L B 0 t # T ) t JfJ \.' .. -tt 1 ;( ii 3 x . 3 x 5 m m "'C .. ~ * illt 8 J: L~ 

SHG~~-~ML2%W7(J)AR~-~4~?t•L~o 

t. t.:. L i S A F *ii rffr 2 1 t. L · B 0 la A 2 2 &i lfiJ Ii! ': 2 5 = 0 . 1 . 

°C t: ii 1l f&IJ '° ~ =r £- .m \, \ "'( ii .If tfi!J • i' fi "':> t.= 0 w 1J ~ 7 - 2 5 ': 'i 

~* ~ ': f.t L 9 9 % J,jJ: (J) HR :i - 7" -t ~ ?' t. SH G ~ t: ML. l" 

~AR3-~4~?~-L~aM1t~•Mat•lOmmtL.~ 

.. ?c (/) flt! (/) * ¥! mt in 'j: ~ • fJIJ 1 . t la} • C1) t (/) t m \, ' t.:. " ~ ~ ~ qi l .. 

~&T6~$~32(/)··~~A+~-=~?~~23~J:ry~a 

m~•MA22(/)~~~-~**fi*~~~-·~~~-=-~Y~ 

tt .. ii it! ~ * at 3 2 (/) - I{ Ci ~F al ~ ~ ~ ta ~ 2 2 i: J: JI) S H G it 3 

3~~-~-!ttW~a~-25~~WM~hio*~~~J:JI)¥ 

-~~-~A~455mW(J)t~SHGlli~IOmWt~k .. 

~•+~-=~?fiWli~860±70nm .. ~&~mfi~O. 
5 n m t L. t.:. 0 ~ .: "("' " • * 7- ~ - .::. > ? ii! rm '~. L B 0 ta a

8
a (/) ~ fl.!! 

!11 * 1.Jf ft * c 7j: I iBl • ili fJ "'(' • ilk ~ ii m illdi s H G v - -If m :tJ iJ~ ~ 

L. < 11£ r L ~ " ' ft IHI "C.. a: • "C' if.> ¢ .. 

: t.:. .. L B 0 '6 A 2 2 (l) ft b fJ £: /3 -Ba B 2 0 4 ( ia ? ft 1 \ ~J '? .L. ) 

.. CsLiB6010 ( 1: :,,- '7 A 1J t- "? .b. Af v - l--) .. KNbO~ ( = ::t /U tJ 

9 '? .b. ) .. K - L i - N b - 0 ( ;:. ;it '1" II IJ 7- i'J .b. tJ y .b. ) ' 1 t.::. &i L i I 0 3 

( 3 '?If 9 .,.. '?.A°) 7j: ·e:: ~ * iBl (l) • .ft 7- ~ - .::. ~· ?'. ~ <1) \.\ i.: it tJ~ 

"'C .. iii:*~ 11 • =r- t t.. "'Cm~•"* iif ~ 'd:' ~F • m 1t. ~.a A(/)~'~ :i1. !- m 
"' -r t A "' .. 

. t,J. J: '1> ~ Bi 911 ~ is;J ~ (/) lli 1J 1J~ ff t;, it t~ ft! * (/) If .A v - .Jf t- ffl '1 1 • 

~tt~ft~fi~~ .. ~$~~H~v-~*2ooo~sooo~~ 

't .. lli:t.J '/)f. 5 0 %,:fir Lt.::. (/)':t-t L' s HG v --lf(/)tl~ 1 0 0 0 



W097/21259 Pct1.JP95/0249J 

1 9 
o &T rm J..~ J: (/) lb fF -c.. t m :n (/) m; r M: Jt t;, n t;t tJ) .., t.:. o i., t.: -JJ{ .., "C * 
~-~~~~~·~2-5~~~Ut:.o~t:..~1~"'C'~tJ~~­
_, tfi 1 0 ...... 1 5 !) ·y }-. JL- ·"'(" 'I> "? t.:. Q) i;: t-1' t... .. S H G v :,_ :.tf lj: 0 . 3 

9 .. , r- Jv "C" ;, ..., t.::. • L.. t.:. 1J~ ..,, "'C * ·~ ii WI· ':: J: YJ ~ 1 ~ i;;t 1 / 5 o ...... 
1 / 3 0 t: 1J' fl 1t "'(.. ts t.:. o ;i t.:. .. if.¥ Jf 'C jJ '!" 'j: ti A v - -f i;{ 1 0 0 
0 -.. 2 0 0 0 W 'C' 'I:, .., t:. (J) ~: :t.t· t... • S H G v - -ff ti: 5 W "'(' l.> "? t.:. o· 

Lt.:#"?"'C*W•~~~~fflWt~tl/400--1/200~~ 

~"C"~t.:..m~(/)tfAv-ft*~~~"C"~ISHGv-~t~M 

tt Jt • a ~ a 1 i: '1' -t 0 

.. 

11-Y· ~- tli 11 (mW) ;ijs fit ( ll~i 1111 ) 'M:f (911'&) llt.J(W) 

Arif-f. 15 5000 10 2000 

He-Cdlt.;.9• 10 2000 15 1000 

SHG11-f" 10 >10000 0.3 5 
~.. .. 

( ~Mi 1Jlj 4 ) 

~ 4 i;t * ~ eJJ (/) - ~ »& 1'1J t v - 'f -r 9 Y .y • a '::: m t.'\ t.: ii m fJIJ t 
iJ2 lljf T 6 t.:. ll> '1> ~ "'C" 1, 6 • ~ 3 "'(" iJt SJJ L. t.::. S H G v - -ff :7C ii 1 0 0 

tJ~ t-;, lti tt" ~ tt t.:. S H G v - -If l:fj 1J 3 3 I~ .. li iP J'{: ~ ( J..::.l l' ¥ ';: A 0 

; Acousto-Optical) ~fiff5 1 .. t'"-A.I.~.AJ\Y-¥52 .. @l'-i 
:Jiiifl 5 3 .. f 8 v Y:J: 5 4 £-ilil L. .. !S:J'C ~ 7.b. 5 5 t:~J'G~ ti. 

.Q • A 0 ~ iJil ff 5 1 ii jj ii ti fi ':: Ji5 !;, "'C S H G lli tJ 4 3 fl) ~ iliJ t ff 



W097/21259 PCI'/JP9$/02 .. 91 

20 
~' .. 1!1 ~ ~ iii fi 5 3 ';t 1J< lf1- ( ti iii F"J ) 1i ffil ~: ~ :i: "t -l> o ~ tJ) M ~ it" 

~2~~~-~9~~'A55~$*~~~&£tL~~-~hi 

.S~~'A55~M~•&~~~t~~~-tM•L~OO€L. 

~•.m•,::itt.a~w~-t',. 

..:Q)t8~*F'A55~~~!h~S~~ti~v~(Se)T 

I> I') .. S H G v - -If ~ ii l 0 0 tJ) lli 1J ~ ~ 'j: !S J'l; 1* Q) !S Jl V? lt tt tr-J 

iii \.' 4 2 0 n m c L . lli iJ 1 0 m W l: L, ~ • ..: .:. "t" .. ~ :)'C· f* 'j S e j,j 

~~ (/) t (!) i' m "' ~ L J:: "' • 
C~iifJIJ5) 

~ 5 tl: * J! HJJ t7) - ~ ~ ~.£- J'C ii M & ll i: ffl. ~' t.:. ii Jfi f§lJ t:- ~ an-t g 

~~tJ)~T~6.~8~~~-3~~~L~SHG~-~~-lOO 

~ m "' t.= • w ~ ff! {t 11. • 6 1 t: 3 a ':: ~ t.: L • v - ;r * f: 11l m J. '.: 
2~~~-~6. ~(l)c~w~~~mm61~~*~~~~~~00 

fi61-a(J)h@~~l.-M•(7)~~~-T~ltzv~-?6 

2 'i 1$ ""f L .. <X t7) Iii JI Q) it JS ~ ii flt ~ i: fr ? • ..: (l) 11: ;;t ~: J: l'J .. JiJf 

ii (/) m ~ (/) .lt 1* ::C f Iv 6 3 ii~ fF Ji1t "(" ~ t.:: • ..: (l) !: ~ S H G v - -If ~ 

ilU:WtA4 3 0 n rn .. :t1J 1 O mW c Lt.:. 

(~BifJl.16) 

~ 6 'i * J! HJI Q) - ~ ii f§lJ ~ -~ T -1 .A ~ ~ ii ';: ffl ~ \ t.:: Jt ffl f?lj {" ill ff}j 

"tl~~Q)~~~g.~-~~~3T~~L~SHGv-~~~1 

0 0 ~ m "' t.:: • 1t. :r A 7.. ? it ii ';J: ~ $ ~ ~e • ti ~ t: ~ .m L t::. • s H 

Gv-f~a100J::~Wti~~~SHGv-~W~33~~-A 

.:r. ~ j. }'( ::r .,, 5 2 -c~ it * ~ tt ~ f!! .. -!fl fi ~ c :z ~ 0 t: - J,. -~ 7• ij '"/ 

.Y 7 2 't' - ~ Ci t..i ~> h t:.. :It. ij: Hii -Jj :C .::. -1 7 3 -~~ ft fJ 36 i tL ¢ • t" -

A.A7~7?72tm~L~~-A~S~~·~74~g.75~ 

&*ah .. ~ti~h~£~~-AA7U~?72~-~0CM!h~ 
~2?Q)~-A~~M!h2~(J)¥4~??76~4kn~~th 

~.~~~~~73~~SHGv-~lli~33t~.::.1L~SHG 

v--flli1J3 3(J)f&IJtllt-fi?. it~ .. t:~A-A7!J "1 ?7 2fl(J)2 



W097/21259 PCTIJP95/024!11 

2 1 -
"? (J) 7 ..f 7- ? -? 7 .6 U: ~ ~ ~ - 1-- 7 .:t" - ii ;:{ t ~ -ij- .f* lli ~ ff ? ~ !J¥ 

1*7 5 '::M:-~O:>JIW.iflEll1JD~h"'Ct:> '?, SH G v--tfllitJ 3 3 ~ 

~-~~~•~1s0~~v-~•t~~~(/)~~t~wtm~t 

IX. ti T i .:: t ': J: YJ ic Bi t ft "') t.:. .. ttl 1J ON~ ': 'j: • 1* (/) m -W- ti Jjf, $i 

i... .. m 11 o FF IKj ':: 'i a "' ~ ~ :0t fr t> tt ~ <a -JJ it ti ~ RJ ug e: ~ Q .. ~ 
i:> .. ic • .Ill ?It It a 1 0 M H z 1:: L t.:: .. t t.: :ra ~ N ~ &; i:: a !c B ~ t 
raJ ti Q) S H G v - -113'C iJ l 0 0 t ffl "' , Et it ~':pj: !£. ~ ~ t ~ t.::. 

(~ii1J!17) 

~7~*~~0:>-~-~t~~Ti~~O:>~T~i .. ¥•1*v-
. . 

~lll~hffiM~h~ag~-Al41~~~~·-112~l 

t'JS·1f~tt.. v-fiaA 1··21 tlbiil"t~-. ¥•·1*v--tf 111 ti 

SD L (Spectra Diode Lab.) tt•AIGalnPlA¥-W'f*v..;..-lftJft\.\ 

.. lli1.J 5 0 0-mW .. ~-~A 6 7 0 n m""('~i., tt:., ~~~~~ 
1 1 2 ';i: * W 1* v - ~ :J IJ ;< - ? ( f = 8 m m ) c 7 f' =t: Jv 7 -< .. , 

? 7• ~ .X A .N'.. i (-ftl !'f' : 6 iS). l; .t rf Jtt v Y .X ( f = 3 0 mm > 

t-m\,t.:. 
~g!ttiv--tf~A121~v-f~A•w~m~!tt~A~ 

-~~H~'-122tW~~'-124~~~i~1*v-f~~ 

Bl 2o"'C"ili*ifl1 4 2 t~:':E.t'i. mlf*v--lf~BH 1 2 o s:flt: 

~~-fMA121cSHG~Al31c~A~•~•12s~~ 

II ~ h. t: \.' i . .:: O:> .•c ~ Lii 1* v - -+f ;!t Ii ft 1 2 o Ii l:fL IHI ~ ~ ~ fl -r-
1> Y) ' m 7J ~ , - 1 2 4 (/) db * ~ fl l;i 1 5 0 m m " ~ it ff * Jj: 1 4 

5 m m ~ L f:. • v - _, Ni A 1 2 1 i: l;i C r S!i 1JD :I: 1 . 5 m o l .% fl) 

L i s A F ta A ( <P 3 x 5 m m ) ~ .m \,' t~ 0 M A Q) mr 1.f jffji iJij t: ii Ji1J 

~al.Jtt::M L."'C oct.f'$ 2 %.1-:::!""fO:>l@ocn (J,.:::!""f 1ii~:A R: Anti-Ref 

I e c t i o n ) :1 - 7' -t >- ?'" ~ ~ ;$ at ~- .ft ': t-1' L "l &: tt $ 9 9 % .1-:1. ...I: '7:> 

~ fit It ( J..:1. "'f .Qt ':: H R ; Hi g h - Ref I e ct ion ) :i - .::;- 1 /' ?' ~ B'i L t.:. 

o fi1rAWiii':'i~*ltil-A:,:ttLt:&tt•o. 2%J:j""fO)AR:t­

~ 1~~e•L.-~M~~-ff~7-122tLt:.. 



W097J21259 PCl'/JP95/02491 

22 
SHGMA31~3X3X5mm(J)LBO~A~LiSAF~A 

1 2 1 d) I ti ': IC ii L. t.: o .. L B O tia J!s C1) J!i t.i1 Ilii ': 'j ~ * id! i8C ~ ': t.t 
L."C&M•o. 2%.l;J.r. SH~fi-t:nt.."C&ti$1 %J..~r(J)AR 

:i-r-t ;;?"~•Lt.:.o ?1!-ftliflV•T-1 2 si:UJJ~ o. 5mm(I) 

1 t-X (/)*A :fi 'IJ~ e, ~ l> • s fJT ta A ~ m ~' , ~ *" ': M t... -c -;- •J :J.. - .A 

? - ~ ':: ~ 11 L. "C J't tdl (1) ·l§l fJ t:' IID Iii ~ 1!" I ~ t "t'" iii fl: fk!J IJ L • S H 

GMA131T~ILBO~A(J)R~~-~ft*t~i~A~~~ 

t.. t~ • ~ Ii ff r*J $ ': t:> \t' "C S H G !ti JL 1 3 1 ~: J: t') - ~ S 1-1 i1Jt 1 4 

3~~~a~"CW~S~-124~~~~ff*$~SHlli~t~~ 

n "J m ~ tt -P :fl m c 'i ' . ~ (J) am '.: ~ \,' -r ~ • t.. ~ P • ,;1: ~ 1 2 
">?llt.ftfti!J "* =f '/J{'/;t \t\fl f; (J) 2{if~1( c:~ _,,I'). SH ill 1J 1 0 mW tfi 

~ t;, tt t~ 0 

~t:3.*~~~~~~~7~(J)~~ff~~~-A~~~SHG~ 

A13lc·~~-*-Tl25(J)~-~W~(J)~tt*~W~Zi. 

LiSAFMA121(J)•J&~~~~3·~~100nmt~<~ 

iQ .m ~ • 1* v - -+f ~ ?I Jl: 5'1 • S -T ~ c ~ ffl \t' "t lit -ft ililJ fl L 1J: '/J> "? t.:. 
'ii. ft* lit J& ?11t ~ ': - IX ~ ~ .Q ~ ~ $U Oii L '!'(" t !\ \t\. 

<ttt!flJl) 

~ 7 1:: liiJ It 'J." v - ~ 3t it ff i: t:3 \t' "C .. it ~ f&JJ flll • =f l 2 5 £- JJ ~ 
5 m m (1) 1 tt (J) 1f< dL :& .. S H GM A 1 3 1 t L. "t K N l!i la~ ID l-' t.:. 

• ~(1)~~5mm(J)*Afi(/)•A~•*-T~J:i~-~~~-A~ 

!fl. l;l 1 2 n rn t ft \t \ t:. ll> t: v - -+f Ii ls 1 2 1 -c- i1'J g L i S A F *ff A 

'= 13 i.,' -c J! ti -t .Q ~ * ~ 'i • ~ tfi 1 2 11 m Im 11 't" 4 ...... 5 * ~ 1R1 111j t: 
J!&L"C t,;l: ..,f:.. J!t: .. SHGMdL"'C"~l>KNtiut~-~i&:.ft.~ 

fi iti 1.1~ 0 . 4 n m t ~ < ,, ii * ?ti Q) ilk ~ 11> - -:> t.: it ~ K >i ~ la t: ~ 

b 1t 't' L , fltl (J) ~ -* "t" l. v - .+f J! ~ L C: i.,' ~ t.:. ~ • ~ * ~ .1 ~ ? - -Ji~ 

*M!hl~~~SHW~~anw~~~~~~h~~~~. 

(~i&&l.18) 

~s~*~~d)~~~-Mt~~-tl~~~~~~Q. •••~ 



W097/21259 J>cr1JP9siol491 

2 3 
-~lll~J:Y•*~$~112~~~6~~~~~~~-~7 

c~-~~,o~~~h~v--lf~A121~v-~MA~OO~fi 

~~h~AM•~~ff~7-122~0000~'-126~lV~OO 

ttl 1J ~ 7 - 1 2 3 (I) 3 tt (I) ;Jt ~ff ~ 7 - tP .t? ':t Q III~ v - -f :It~ ff 

1 2 O "C" ~ ·* ~ 1 4 2 t- Je ~ 't Q ., 11iI 141: v - -If :1t 1' ff 1 2 O iF t: i;t 
AH-~6S~7-122~•mm~!7~123(1)~~~-~~ 

A 121cSHGi!iA1311J1, lJLititH:t.J ~ 7- 1 2 3 c l!!Jifii ~ 7 

- 1 2 6 c (J) 11 ~: i1f ~ $11 f3IJ ~ =f 1 2 5 iJ" ~ 2 ~ fl "C \.) .?> • :: (I) c ti 
Jij \.l ~ v - '+f *i5 dir 1 2 1 l:: S H G t:a le 1 3 1 (I)~ Jt , m ;ljC 8 J: 1J :l 

- 7" 1 /' ~ ti ~ llli ~J 7 c l'R1 W "'C .. "I> .Q .. t t;:. • llll -J: llilJ '11 ~ =f 1 2 5 i;;t 

~ • IJIJ 1 c ~ • (/) t (I) i m "' ~ o 

M00~7-126~~*·~~~ML~~m•99%~~(1)HR 

:J .__ 7" 1 ~ ?' i ii L t:. ·• ;t t~ . -V- iii ft 1J ~ 7 - 1 2 3 t: &::l ~ * • ?Bi 

~ ':: t4' L "C 'i & It $ 9 9 % 1;J. J: Q) H R :i - 7- -1 / ?' . S H ?Bl -It ~: t-t 
L~~~~-8S%~~V':>AR~-.:;-1~?'~-L~.~A~W~ 

=f 1 2 5 i~lfl(l)mJ t'J i: (!Jfi~ ~.Q <: c ~~£fti1Jlf L, SH GfaA 

131~~~LBO~AQ)~m~•*•*c~6~A~~-L~. 

;Jt&ffl*Jl{t:i:>\.l"( SH G~le 1 3 1 ':J: J'J-~ SH ii.Ii 1 4 3 ':1l: 

•att-c•mlli:t.Ja7-123~~~&ff*•~s~w~143~ 

L, "" n tJ m ~ tt l> • m c ~ Q • ~ fl) • m ~ t:> "' "C '.t 12n 1 '= ji.) it .Q ~ 
.ff f&IJ flfl ~ ~ 1 2 5 VC" (I) S H J'G QJ It~ l?f >j: \.' t.; t> ': .. S H ffi 1.J 1 5 m 

w 1fi ff ~ tt t.: • 

(~Bti1JlJ9) 

~9ti*~~rl)~rl)~-~t~~~&~~rl)~T~~~~-~~ 

-fllltil~-~~·~112~~~g~~~·-~~-~7 

~~-T~l>.a&att~~-~MA121~v-~~A~w~m 

~~tt~A~~~&U!?-122tm~~,~124~;~iOO 

1* v - "'f ~ it ft: 1 2 o "C" ~ * ~ 1 4 2 ~ ~ !£. T ~ • ~ (I) c ~ .m \.' t.:: 

v-ft!idL 121tSHGials131 (7)fff{, ~=l:#tt3J:U:i--T 1 



W091/21259 . PCT/JP9S/02491 

24 
~~~~-~7c~-~~Q. W~!~-124~~*~~-~M 

t.. "'( Ji. It $ 9 9 . 9 % l-1 J:. (!) H R ::t - r -t >' ~ ~ ttl ,i:,, itfl -it 8 6 0 n 

m + 5 n m "( .. Bl L "C \,\ .Q ~ ~ i:. •-ft ifilJ ttil ~ =f- t .m \,\ ~ < "'( L §! ~ ~ 

ft u:> i&IJ W 1P fr i.. 6 • S H ill( * i: M L- "'C i;t ii JI !J 8 5 % J,_:t J: (J) A R :1 

- r -t ~ ~ t Bl L "'( ~\ 6 9 ~ l 8 "'C" ~ L t;:. J: 5 i: S H G Hi fa 1 3 1 

"C .. I, 6 L B 0 .a le o:> Ur :ffi JI'* al it Q) • C !Iii~~ 8 n m c It\\,\ t.:. ¥> ';: ~ 

~~-ft~-L~("C~~-J:(SH~#~hh6. 

* ~ PJJ i:. ~ \,\ "C ;It It ff l*J tR Q) Ill D t ~ lt L ~ L i S A F v - f (J) 

~-HS~tfi1.:c~J:ry .. •••v-f-~LiSAFv-~ 

Q)~*i*~ < i&W Lt.:. tt.!, Li SA Fif:lileQ)?lflf&IJllltff :j 

~~~J:l'J~v-f~~~m~m•too~L-~~~v-flli~t 

ft 6 ~Ji t fl• Lt;:. • .::. (J) L i S A F v - ft m \,\ 6 .: c ~:. J: I') ill 

~lOrnW?,X(J)SHGv-ft.~~L~-*~~~lryn•t 

2 -- s m ': .. -it 1 ~. t 1 / s o -- 1 / 3 o t: .. ii!i w c ~ t 1 ,/ 4 o 

o ...... 1 / 2 o o ': .. * tt < a • "'C" ts ~ • ~ :., ': v - -+r m m ~ 11 Q) 11, 

m .. ~fflWt~~~lU4~•~t~M~~J:.i~~L~. 
* ~ RJj "(" lj: J! ';: ... -ft 1iJ ~ v - -If , *¥ ~;: L i S A F v - ...Y t Jf! \,\ 

t.:. l*J ~:It Ii ff !W S H G 1J ~ ':. t:> \t' "'C , ~ ~ $11 W ~ T Olli ii~~ Iii ~ 

IA '1 .ta ~ c ';: J: YJ ~" L. ~ "' 11~iiiii;£~1t .. fil :ttf ~ * 4i '1> $ ~\ S H 

G ta dlr "'C" i"> .Q L B 0 ~A t m ~" 6 .: c "'C" v - -If~• c l.. "'C fl) M 2 iti 

• • ~~ • • Q) ib * jS J: 'l1 mu H: iaJ J:. a-~ m L.. t.:.. ~ t;, ': ~ .: 0) • 

2~•·~~~-~*•t~i.:t~mm•~cl~~-~79~ 

~ ~ l; (/) ;a. • tt 1.lf (ti] J:. L. t.:. 0 

.;m • J:. Q) ''J m ifI n 1i 
~~-~L~~~~ .. *~~~lh~~mT~~~~-h~v-~ 
~•n. ~~~~•, v-~7~~,~~~~~-~~m~~tm 

~"to.: c '/Jt~~t} .g. 



W097/21259 PCT/JP9S/02491 

1 . C r i ~ ~ 't Q 7 "/ 1t ~ '/)>. t:J ~ ~ v - ~ ·~ a\ S l rJ 5'' ~ < t b 

- "? Q) ~ ~ s iHi t '/J,, ; ~ Q v - -ir ~ ~ a ';: t:> P --c • ·oq ic ~ ~ ~ r-1 $ 

(J)MD#~-~~~~~-f~A~6Q)~~i·~~~ff~~~~ 

•L"'C~~~IM1(1)v-~~-A(J)~~(J)5·~~~~~~~i 

!fflt J:: T 6 v - -tf;Jt i'H o 

2 . ftij ic v - -If ~ A '/Jf C r : L i S r A I F 6 ( -1 o .b. ~ 1JU (J) 7 .. , it •J 1-- ? A 

A~o~~?A7~!=~A-)T~6~ctMm~TQ~-~lt 

icGQ) v-"f~&ff .. 

3 . n ic v - ~ Ni A i ii 1.1: fBIJ JP T -6 =F Ji i ::ff T I .:: · t i ~ fit t T ~ 

••~1xa•*~2~~8(/)v--!f~SR .. 
4 . ;ru ic v - ~ t:li A .£- J... m :n !ff tt '/Jf t& ~ t., ~ ~' & 1m 't" ii 11'. ma m T ' 
~~(/)•NtW~l~tt~•tTIB.~3~~-(/)v-~~s 

:ff 0 

5. f.riev-~fadfr(/)il.fJ:T~ 0 S:T~ 5 OX:(J)iilm"t .. ill.Vtfti!JOll"t 

6~~(/)•~t•-tl~ti~m~'tln•JJl3X~D-~4~~ 

ll(!) v-.,;Jt&ff. 

6. ru1c;JtllfftaRt-t1ir1t(/) ~ 7-(/)~''i' <ct 1 "?~fnu5ci..· 

- ~*ti A(/) - tfiii iii';: ~ ~ ~ h. "( ~' I ~ J:: i ~ ~ J:: T t ~ :J< Jlf 1 I'J ~ 
jf ;J< JJt 5 (/) ~\ -r it :1.1-. i: j[!. (/) v - ;f ~.ft 0 

7. -~~*$~Q)i~~~<kt-~Q)-~*~*~--~~~ 

i :. t t- ~ m c t- 1 ~ ;J< 1lf 1 J1J 3! n * JJt 6 (/) ~, --r n. f.1~ ':: ir: a G1) i.- -

~:JtSH. 

8. ~~~~v-~~AG1J~&•At~~TI~~(/)~~~-~~ 
t t, "'C 7' ~ ::z. - .A ? 1fJ ': ~I 't t.:. • J£B VT M A i .m ~ \ I ~ J:: i ~ It l:. 1" 
Q il3kll 7 '::!28(!) v--lf~JRH. 

9 . 11J ii! :fl 1IB tlT fa tfL ':: 71< fa CS i 02).. L i N b 0 , .. L i T a 0 ! .. 

ill A *If o:> fiiI tt ~,. 1 & J:). J:. !- .m ~' o .: c £- *1 It c -t o ff 1< JI 8 i: ic ll 

I lllllll llllll lllll lllll ll llll 
* C · ~ M · S * 



',_ .. i·. 

W097/Zl259 PCl'JJ.P95/02491 

26 
(J)v--lf~~B. 

10.ii.iiC!~f:ittlfiadbiJ~JJ~0. 5 m mJ,,).""ffJ) 1 tj{(J)7}<dfJ~~m~·~ 

6~ti~Qt~6n•~9~~-(/)v-f~~H. 

11.~~~·-~~~-~~~~t••~~·~At*b~tt 

4t • c -t l> n *JI 1 Pi~ 11 sx lf 1 o (/) ~' -r tt n) ': ie • (/) i..- - -+r .J~ ll* 
ff 0 

12.n~Ml(J)v-f~-A(J)~~<ct-•~~~••m~• 

•At~~~6~t~Ml(J)v-~~-At~~~~fi~l~2(J) 

v--lf~-A~~•ah1~tt~mt-t1~~l111~~•(/)v 

--tf~jiff. 

1 3 . iiij ic ~~ • ~ 1'6 ~~A ~Li" B~ D 5 ( .::. li ? • 9 7- .,,, .A ) • Cs Li B3 

05 ( .::. 'a ? It -e ¥.,.,A !J +?.A ) ... /3 -Ba:B204 ( I~ ? Dr\ iJ '?A ) 

.. KN bO 3 ( .::.. :it 7' II h 9 '? .A ) .. KT a 0 3 ( ~ >' ~ Iv .. h l) .,., A ) .. 

K-Li-Nb-0 (.::. :t 7' It~+ 1' .A - 7J !) '?A ) .. K-Ta-Nb-0 (.::.. * 7 

It .. ~ /' _, Iv I! - IJ ~ r'J A ) .. j, t~ CJ: Li I 0 :J ( 3 '? II ') 1- '? A } fJ) 

1~(/)~~<tt~~~~1~tt~m~~1B•~11xu~* 

>n 1 2 i:ic8Q) v-f:ititff. 
14.fi~v-~~Ac#am~•MAt~~~x~•~~~~~ 

•-t1•mt•~1~ct~•t~1m•lJl11~~B~~13(/) 

\.' i' n 1.J) '~IC! U o:> v - -f :it it B • 
1 s . ii ).It t1 1 Pi~ ;w ~JR 1 4 (/) \,\ -r tt 1.J) i: 1a a '1) v ~-tr 3t Ii s c. 
-~~v-~~At~E-tl~~(/)•~tt~o~ct~•c~~ 

v-41••· 
16. fi~v-fMAt~g~1~~(/)·~~·-~v-~T~6 

~~RM8~~6~-~15~~-©v-~··· 

1 7 . Cr : L i Sr A J F 6 ;;) h ~ ·6 v - ~ M A c , DiI i2 v - -If *a A (I) - ti 

W~~~<~tl~Q)~Mff!~-~~~~~~l~~BM~t. 

nEv--lf~At~g~g~~~••~~-~c .. ~~v-~~A 
'/J) t;, Q) J! ~ii~ n ii! v - -If :It Ii Ii ~: t:> ~' ~ ~ B l- -C fp t;, 'd:' Q ~ ~ A 1 

1'1111111111111111111/lll II llll 
* C L M S * 



W097/21259 PCT/JP95/02491 

27 
~780~A1~1ooonmQ'Jml(J)v--lf~-At,fi~~~ 

a~~~~~~h~M~m1C1)v-~~-AQ)•~~s~m~Q)~ 

D i ff T .Q ill fl: *11111 ~ -T c 1P t, ~ l> .: c f: ~·Gt c T .Q ii ;j( lJi 1 5 X 

':t 1 6 ': ii! • Q) v - ., ~ • 0 

1 8 . Cr : L i S r A I F 6 itJ. t, ~ Q v - ..Y· a1i A t ... frj it! v· - -ff ~ A (J) - ii6 

~~~~<ct1~~~~ff~'-tm~L~~~~&aamc, 

ft~v-f~A~~~~&~~(J)••~v-~~.n~v-~~A 

(J)~~Ti0$T~50~(J)·~~~~~-~g~~Q)•~c.a 

ic v - -tf ta A ·f.1:. ~ Q) J! J'C 1J~ ifrj g[! v - _,. :it S ff ': ~ "' "t" ~ it L. "t iJl. t-., 

'i' .Q •-A A i"b~ 7 8 0;;;; A 1 ~ 1 0 0 0 nm <T.>M 1 (J) v --tf l:."-A 

c.~~~~ff~-~~~~h~~E~1~v-~~-AC1)ft~~ 

5~~~(J)~O~~~i~AMm•~t~h~l~te~mt~' 

n~~1sx~16~~•Q)v--lfR•. 

1 9. Cr:LiSrAIF6:b-.t,~(l v--flaAt' iiiiicv--lf~d\Q)-~ 

w~~~<ctl~(J)~MB!~-tM~L"(~l~•a•~c, 

MEv--lfM.At~e~6~~Q)••~v--lfc,n~v--lfMA 

1.1) ~ Q) §! ~ 1)t fJ it, v - "f ;Jt jj f& ~ ~ '1' '(§!Ii l- 't '/J), t;, ~ .Q • ~ ..l 1 

tJf 7 8 0 S: A 1 s: 1000nmQ)fll1 C1) v--lf t:'-A c. flic:J:fifi 

B~~~~A!h~fi~M1Q'Jv--lf~-A~~(J)5~~~C1)~0 

t~~,~•~£•~Ac,~•~•~-Tc.n~~•m~•~A 

l: . ifiJ iC v - -If ta A t: 'F • m ~ • ta A ~ !Si.I 11'1 £: ~ ~ C;t ~ ~ .$ ~ ~;: ii 

---~g·a~.MlQ'J~-~~-A~--~~-~~~-~~ 

m~h~~2Q)i..--~~-A~n~m~•~~•~1~tt~mt 

~~~~~15X~16~~-~v-~~~o 

2 o . ii 3.1< l1i i 5 P.1 ~ ~ ~ lli 1 9 C1) ~) -r tt b:ai: ic n Q) i- - ., i1i ii a:­

m \,\ t.! ~ ~ f: ~ 1t 2:: ..,. ~ v - ..., ii m ~ 11 . 
21. ~Ev-~~m••~v-~/~Y?••~~Q~t~~-

2::~~•*~20~~-~v-~ZmB~o 

22.fi~v-~zm~~~~~m~~T~~~~t~•t~~~ 

' """' "'"' lllll ""' " Ill\; ~ t . l " s * 



W097/212S!> PCTIJP95/02491 

28 
).l(J.'12 o i::iclR(J)v-~liDJfl•ilo 
23.fi~v-fZm••**¥{~?~-~~,~~i•mt~ 

6B•~20~~8(J)v-~~ma•o 

2 4 . n ic v - .., lb m B ;r 'IJ'i )~ - :r "' ? 1v tJ ? :;,-- ., - ~ ii "t' ~> t .: 

~tff8~~,~-~20~E8(J)~-fZffl~Ko 

25.~~v--tfEm&m#DNA~-~/"~---T~,~~i 

ff8~~g~-~20~~-(/)v-fZM~mo 

2 6 . C r ( ? O A ) t 3 ~ T i> 7 •:1 tt ~ fJ·1 t_, ~ l> v - -tf' ~ S'e iP t:> 

.(/) ~ ~ t:- v - ~ ~ & H t: 13 ~' "'C ~ & ~ 'l'!" -r M l (/) v - ~~ t."' - .b. a- f~ 

' v - ~ ~ ll 1f ~ ~: 13 ~' 't' • Mia M 1 (/J v - ~ t: - .b. (J) tI fl(/)~ W 

~~5m~~(/)~ft(/)aa•~~~'~&ff~T-~&~~·=~ 

t~•~ "t<!. v--tf§!it:n~. 

l 11111111111111111111111111111 
* C L M S * 


