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1, 1, 7-=~f\:-3, 4:9, 10-;ffix;.=M.sIE~~itpjG:1J$, ;1t~m:tE-=f~-g.

J1Jt7Jl!m~ r W~J£tr:

a. ~-~lH~~mtfJj ~;ffi(!y~D=If§JMt&m 20----60 Ij\Bt, ~px;;ffi=M

jtmc;

b. ~~=!\t~~ ~~~{Em1fu.=.j(f13~9='@]mt.&m 10----60 Ij\B1, ~$:

1, 7-=~;ffi=JdIE~;
c. ~=m;ffi=mjt~ ~lIDtE~Ji!l1{+tEr, tE N-f13~PU:~~rfuJrp-T

90----140°C""f&J§l.10,.....,60 Ij\Bt, ~PX: 1, 7-=~{-\:-3, 4:9, 10-;ffix~=IlSIEmc;

wt:#J=~;ffi=MiEJl3i~=~Jjg(~m1fJjtE 40----70°C""f&m 10"""'30 Ij\81, ~$:

1, 7-=SIE~1~-3, 4:9, 10-;tt~=DlSIE~o
2, m1m~*u~* 1JiJfJ£I¥J 1, 7-=Jt'{1~-3, 4: 9, 10-tEXX=J'UI¥Jj~l¥Jif$:

~~, X~~tE~a~JiJfj£~-~&~~a~&,T~,~&, a&,~

~wt*~o

3, m~tUtU~* 1JiJfJ£I¥J 1, 7-=Jt'{1~-3, 4:9, lo-;ffixX=IDt~IE~l¥Ji1nY:

~lt::., X~~tE-f- b ~ ~~t:/<Jt~ 10"""'40 Sl/100 ~JT=il.lfl:l9t, =il lfl
~1¥Jj]I]A!ij;j 10"""'100 ~JT/51;ffi'='MiE&o

4, m*~*u~* 1 JiJfj£~ 1, 7-=Jt'{1~-3, 4:9, 10-tExX.=J'G5IEJJti:l¥Jif$:
Jilt::., X~~tE-f- c ~Pjf)!/¥]IIDj]*M, X1mRT~*lIDwt 3, 5-'='@T~*
~}o

5, m*~*u~* 1Pjf)!/¥] 1, 7-=IOC1~-3, 4:9, 10-~x)[=~SIEJJti:I¥J-g.px

~$, ~~~tE-f-c~JiJf~I¥J~~~~~~~wt~~~o

6, *~1m~*U~* 1 'pjfj£~ 1, 7-=Jt'{1~-3, 4:9, lo-1txX=IDt5IEMil¥JifnY:
Ji~, ;1t~~tE-=fc~m~~=~~~~~m,ft~o
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11*~~

;L$:~a)Htv&flm1tI&frfJ~ttI11*~~,jt;tt¥tv& 1, 7-:XX(M/srr~)
1~-3, 4: 9, 10-;jt:xx=ItSIElmaq.g.pj(;7Ji! 0

'M'jJt11*
;jt~••=.SIE&(m.;jt=.SIE&)*~-#.~m~~~m~&

I~~M~~~~~r~~*tto~=.~&~I~~.m.ffl~~~~

Mo ~f;jt=M~&~m~~Afl~mtt,~,~~,~~~tt&tt~m

ttj£flit6I¥JJA~I¥U~I¥J.t51J, 1950~j§~JlHt~~I~~f4-o lilli, ;ffi

= • SIEmc7f~amffltE It!. r *;3"*-1~~ , ;1t r:p~= m;~m< ii!: § fliJ AiM-1¥Jn-~*­
~#, .fl#M~ffl~~~~.~o~*, ~f~~I¥J*,.~~~&.

~tt, ;jt=M~m<~~lt!.~$,*~M#~OOI¥J~fflB~~T+4~Lo

~ffij, ~Tt~1f£l¥Jmf81Hi, ;jt=MSIE~1¥Jm~1¥J~~:l:r~~¥lIfljl959~

/tMC!t!jt, J!-~tt~J'tw~fi~., Jtr~f$j1J~&~J't~f4- (laser dyes)

~:J'tL&~ (fluorescent light Collectors) ~~ffliJfJt:1f~7 --t-Jli~l¥JiJf1E

~9i~o

M;jt=m~H~L 7NjtHT1~'dfi, ~{)(ii!:~?iliJtmmi1I¥J.1f~~I¥J:Jj¥t,

ffi~~.~~~*r~.,.ttj£~ttm1¥J~fi¥~o §~, M;jt=M~

~L 71iljtHT1~tffi B~.2+7t JVG~~ , ±~HdlliiL 71il~1t.J§ IN -f-\: , ~-f-t:!i

~ffll¥J~;jt~~.=fi••~~••tt, ~~I¥J~~~~~~~P_,~
~~~ffi~~-~~~&m~*~o~m~~&mr:p*~*m••@~~
~, pj(;;L$:$J, *ffl~~mrmffU~~.g.~aqmrmtflJ~Xi!;JJR:~~¥o

tt~pr~

*~~§l¥Ja~~.~fltt*1¥J~~, .~-#~~*,~R~,~

¥!'aJ, ~{tf~*OI¥J 1, 7-=1W.1~-3, 4:9, 10-;jtXX=.SIE~I¥J*pj(;~¥!o

;L$:~~§l¥Jm.tt~~tt*m.*~~

**pj(;:Jj~~ ~~~~~1T:
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a. 1»--t.&~7-JmfiU ~;ffiIl9~~=lff@]m&M 20"-'60 /J\Bt, (£pj(J~=M

lEjg(;

b. ~~;ffi=~lE~ ~~~~mfiU=J(Ej3m9=t@]m&~ 10"-'60 /J\Bt, (£px;
1, 7-=~1E=IDtIDZ~;

c. ~=~;ffi=~lE~ ~lID~~~!lL1f{£r, {£ N-EfI~ptt~~m9='r

90"-' 140°Cr&@ 10"-'60 /J\Bt, (£J5X 1, 7-=jH~-3, 4:9, IO-;ffix~=MlEn~;
BJ(;~=~;ffi=~lE~I»-=t.&~~mrr:utE 40 '"'--'70 °c r &@ 10"-'30 /J\81, 1:fiX;
1, 7-=SIE~1~-3,4: 9, 10-;ffiXX=jt.~~o

*~~§~~~.rt~~~*m.*~~

L~a9=tm~~-~~~~B~~,T~,~~, B~,~~BJ(;*~;

b 9='~~i&1l~ 10-40 £/100 ~7t=il Epj;ft, =ia Ep~~j]IJA:S:~10-100
~7t/£1E=~lE~; c 9='JiJT~~M~*ftIL »:t;]l(T~*MBJ(; 3, 5-=,j))i:T~
*M: c9='m~~~~!lL~~~WBJ(;~~M,m~~=.~~~~~~~

lV'Ee

*~ ~*ffl 7 1:F ~ 1tf: 1Afr ,*0, if *U r ~.m f~ 1-t1: F ~ 1, 7-=Itt 1-t
-3, 1:9, 10-;ffi~=ltSi~~l¥J-g.pX;~~o ~,l;';U~:: L F$.~o ;ffi=lllEn~~

-g-pX;~JE.1¥J ct=* 100%), 1, 7-=~1~F*:it 95%, 1, 7-=M1~t=*it:

85%: 2~ fiY:*11£ 0 1E=m:lE~I¥J-g.fiX;~$~Jt't~*u, ~$~*~, 1,7­
=~1~~1ttl~1¥J¥:&1l1lJ~liQ.~~H&~Btr8] 1/2, :f$~JtE7J\.~-¥¥.9:, 1, 7~
=M~~fflfu.1¥J~~WBJ(;~M~.~.~~~~~EfI~~~~m~m~

bt1tfflm1fUEp*liQ.~mi~H&@atrB] 2/3, #W;(8]F$ 1/3, 1, 7-=1EJjg(1~&
@:f$~JtEmfitl; 3.. 1~15~o ;ffi=~1E~1¥J1;1&&M .. 1, 7-=~1~&@
mm~~IlJ@~#~$~R~~ ••~ffle4~~#m~om~&@~-g.~
~m~9='~llir~~mffo~*,;ffi=M~~1¥J1;1&~ffi@~-~~~m

~, m~~@~#~$~Rm~.~~fflo

I11tOOiJi~

00 1 ~*~a)Hr-J&M~~7J\~oo;

00 2 Jl: 1, 7-=ptt~~1~-3, 4:9, IO-1E~=mt~~~~~i!;

00 3 Jl: 1, 7-=*M1~-3, 4:9, 10-;ffix~=M1E~~~~i!;

00 4 ~ 1, 7-=X1~T~H~-3, 4:9, 10-;ffix;(=mjE~~fJ!ilt*;
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00 5 :R: 1, 7-=X1~T~H~-3,4:9, lo-tt~=mt5IEjg(t~~~itfo

Jt1*~nffi1JA

~ :l;ffi~tl 1:

~ 10 £1EllY~Il=Wf., 300 .ft-J.fB~~1JDA 500 ~ft-.~~Ji£mmL

~, T 135°cr[illmU~.m 30 Ij~ll1, ~m~iftliiJ&t&.~&~&mj1U~0 ~lliu

.~~B~&#~~,~~~=M~~,~*10~o~~=M~&~M~

tEm1fU=~Jt1~9:JT 40°C*O~~f*tpr§l¥Jrt&~ 40 IJ~Ht, ~1t~~I¥J*Ji

tJ 20 £/100 ?ift-=iCEj3~, =iCEf!:J;7ta<J1JoA:l:tJ 100 ~*/£1E=M~~,
&~*~§~ffi~lli=iCEj3~~~.a<Jm~~#[ill~, ~~=.~=.~

B~, F$ 95%0 ~~ 1.2 £=.{~;ffi=m.srF.~, 0.54 5lX;j"iErrtl~m, 0.48

£~~lIlI& 20 ~* N-Ej3~~H:~~~~1JDA 50 ~ft-.~~Ji£~mt~, T 90
°c *O~t=t t*tpr&m 40 Ij~Ht, {ttrJ~~lli!, mt-tr1JoA 50 ~ft- 1O%!ll~
m~, M!¥jr~;I~ff!l1*o ~.11itJiJEJ&~~J&tt7t~, r~ 1, 7-=X1mRT~
1~-3, 1: 9, 10-1E.xx=MjE~, ~* 88%0

~MtH1~ 2:

~~ 10 £;ffi[gr~NfI~=m:, 400 11ftiET1Jt1JoA 500 ~ft 1f!*iIMJft£lfEmLr:r,
T 80°Cr[ill¥J1t&~ 60 Ij~lPt, .~~iffliiJ&t&~&i*&$jtUjL ?tiI:fjM~l¥JiE

T~#@ll&, ~~1E=mSlE~, F$ 100%0 ~1E=ltjE~~~.?±fiHfU=

~Ej3ml=fT 40°C~Om,=({~Jftr~mf.&@ 60 Ij~Ht,~ittl.~*l.ltJ 10 }til 00
~ft=.Ej3~,=.Ej3~I¥J~A.tJ30~W~~=m.srF.1Jt,&$*~§~

ffil{I:fj=.Ej3~*o~.I¥J¥m~~#[ill~, ~~=.~=M.srF.B~, F* 85%0

~ 1.2 5t=.1~~=MSlE1Jt, 0.32 :fl~M, 0.45 ~~~lI*J, 20 ~ft N-EfI~

~~t~~IiJ1JQA 50 1i*1f!~9H~~~mt9=J, T 140°C*Oiftt=tt*tp-f&~ 60 Ij\at,

*w~~lli!,m#r~A50.*1~~llm.,~~~tt~~~0~.W

tJiJtJm~n~~l7t~f~1, 7-=1l-tn~H~-3, 4:9, 10-;ffi~=M.srF.B~, F$ 84%0

~~11~ 3:

~~ 10 ~~[gr~u~t~=M, 350.*iEDt&1JoA 500 ~ft-1f!~.9!IMJJi£:J1tmL~,

T 105°Cr@I¥Jff.&~ 50 IJ\fJ1, ttm15itn~t&.1E[iJf,K&$*~1L ~lliM.a<J

iE~&#[ill~, ~~~=MSIE~,F.10~o~~=M.srF.~~~.~Mm

=. Ej3~9=JT 40°C~li(,=(f*tpr@l¥Rf.&~50 /J~fJ1, ~1tU~a<J~1t~ 10 £
1100 ~*=.Ej3~, =j(Ef3~I¥J1JoA.tJ 100 ~ft-/51~=M.srF.,Jg(, &m*
~mmffi~lli=.Ej3~~~.~m~~*@ll&, ~~=~~=MjE~,~
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~ 90%0 ~ 1.21l=~1~;ffi=M.sIEmc .. 20 ~7tP~~~1JQA 50 ~7ti(iij!IMI~

~1m~, ~~{~Jftrr 70°C1t1f&~ 10 IJ\lJ1, 1it1li~tHP~t"*~*@]t&o t?J
j({1j7J~Jm~fltfte.tt7t~~ 1, 7-=p~"*~1~-3, 4:9, 10-;ffi~=Jt~~, F
$ 87%0

~M!!11~ 4:

*f 10 Sl;ffiQYHiD-=Df .. 300 ~7ti£B~1mA 500 ~7t.~1MI~~1m~,
T 130°Cr@]mL&m 40 IJ\ij1, 7tJi!t~!5Iflt~~i&~&ml£~0 ~t/jtt:i:~

IE c.jg(#@1L&, ~pj(;;ft=Mj£~, r:$ 100%0 ;J:tf;ft=M~JJ9: !=j~~:tEm1'fU

=.Efl~9=tT 40°C*,m~1*1Pr@]mL&m 10 IJ\81, t2ittl~Et-J~1t~ 40 Sl
/100 ~7t=.Efl~, =.Efl~~:bllA.~ 10 .7t/51;ft=m~]gi;, &15iiG
~mm1li~t/j=.Efl~~~~~m*~*@]t&, ~~=~~=M~~, F
$ 92%0 *f 1.21l-=~1E=M~Mi.. 0.7 Sl3, 5-=~T~~lm .. 0.481l~~
t1fI& 20 ~7t N-~t9~p~~~I!I1JQA 50 ~7t1f!.ij!IMIJf£~*[~, T 1l0°C~rJ]][

~f~H?r&~ 30 IJ\lJ1, ~px 1, 7--=~H~-3,4: 9, lO-;ffix~=MSIr.n~ 0 {ttP~

~~,m#r~A50~7t1~~~mM,M~~fi~~~0 t?J.{1j7J~~

~fltJ&*±7t~, ~ 1, 7-=~TM1~-3, 4:9, 10-;ffi~=M~M,(, F¥ 90%0

~1i§11~ 5:

~ 10 5l;ffiQY~~=Df .. 300 ~7tiE*~1JOA 500 ~7t ~ij!IMIJf£~mL~,

T 180°Cr@]~1rt&~ 20 IJ\H'J, .Ji!tgil~JJ3e~i&~&15il£*jlo ~1li~tHtt

:i:~iE*~*@]t&, ~~;ffi=.~~,F~l00%o~;ffi=M~&~M~~

mnU=.Efl~~T 40°C~D~~1*1Pr@]¥!ti&@ 30 IJ\ij1, ~ittl~Et-J~lt~

30 Sl/100 ~7t=j(Efl~, =j(Eflj;]tB<J:boA:i:7J 60 ~7t/Sl;ffi=M~mz:, &.
@~~mm1li~tH=.Efl~~MMB<Jm~M*@]t&, ~~=.1E=.~mz:

F$ 95%0 ~ 1.2 5l=~1~;ffi=lWt~~ .. 0.32 5l~~ .. 0.45 5llWt~lI*J., 20

~3t N-Ifl~p~t~~I!l:bDA50 li7ti(i~~lMI~~mL~, T 100°C*rJ~/=t1*1ftr

&.m 10 IJ\H1 0 {t*P~~~, m1fr:bDA 50 ~3t 10%ML~mM, 1EB~~~~I

tg~1*o t?J.1J'j~¥)tJmM~JJ3ett?t~, ~ 1, 7-=*~H~-3, 4:9, lO-;ffi)(~=

M~~F$85%0

~1i§11tl6:

~~ 10 5l;ft[g~D=Df .. 300 ~1tIE~~:JJOA 500 ~3t1f!.~9i1MlJE£~*[~,

T 155°Cr@]¥!ti&m 20 IJ\H'J, .mtgilaJ&tJii&~&~l£*jlQ ~1li~ilitt

:i:Et-JiE~~*@]L&, ~~1E=.~Mi,F$I00%Q~;ffi=.~~!=jM~~
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~~U="I:fl~9='T 40°C~Il~/=t.1*i?r@]mt&~ 20 /J\at, ~*tl¥jHr-J~ltjg

40 5'l/100 ~3T="Et'm, ="lflm~1JnA.J;j 10 ~3T/51~=M~~, Ii
m~~§~ffi.ili=.I:fl~~~.~~~.*§~,~~=.~=.~e,

tz=$ 95%0 ~~ 1.2 5i=.1~;ffi=.SIr.e, 20 ~7tJY&I!JE1JrJA 50 ~7t~~lMl~

mmL~, T 40°C~O~4:f*f?r~tf&@ 30 /J\lJ't, • iliIY&PfE*@]~o IJ-it1JJ
J;jiJtJm~aJBett7t~~ 1, 7-=1Y&1!1E1~-3, 4:9, 10-~xX=mSlE~r=$85%0
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