
,.~*lllJ!lJil:fIl_JEfft ift:tJ9 . 
~fJIt_~-=fflJ;{){ 

(~t. ,~ # 'f .. .f)t. ~ r) 
. t . 

JI ~ 

*~~ •• ~~«A*~~~~ •• I,~ •• ~*~«~~~*~.~40~ 
-{[ ~ ~Jll Jd ~.1l.$;t~ *~J:, ifii iL~ ~ ~Jfl Tt&.~.R.~~,. *,.R.1l ~J~~*ttHlJt 
{ft, ~~.$~jf~*.jriio· 

J't1W=f~~~;(£J'G~*:bIlIa:pIWJiilm,~B~~*~~~~flrlftjffiJt1i{!tro1it!r.o 7G 
le~:bPI~jjjJ!,lt ;f~mf , imHlIJUt"J't II"; "J't II " B~Jk* ~~ jjjjjj %3$:J;f-a<J m:l:o ;(£~'-- /:t 
~) ~ ~ Jiil m a:p , J'£i tBe IW iBt *}\g T~!e.Hlj!1}fl:liJj\*~1W mw .R. -r IW~ JfJ 0 ..... . 

1892~, 5li31:~~~-lXJIB'ttJt~tJt~~.R.jy!!\:l:TOO~~fl*.R.o {£.@; ;(£:if'~tmoo~ 

Jt:m~:l1HTT~lXl!i!HI:, m~T~fJIt~~!UI~=f~1)(o _~T--*~pglW:I:~*m:.flfB~jy!!\}l 

~Jkm =f·~1)(m:fr,~ 0 

1960 ~ 10 }]~+~~oo~m::l:ifft~*~tk:}l~.jijFf 86 (Kr86), ;(£fj~ga 2Pl~ ;f1l5d5 

jaJi1Cif~$BMJ'tiBt~Jt~tJt*~1g*m:IW~fl, "'--*}l)(1g~1-tJt *~ 1650763.73 fflo m 
Hu, ;(£ $GOO f9! m ~ *m:~fl a:p, it!.Jk~ -J'tiBt·~ iBt *, jffl-~ :I:~)jtHI! Jl!:6!t~ ~J't tJttJt'*1g I 
fp~1t JfJ =f ~ 1)(t'/!}l ~ 0 

=f tJY 1)(;(£ *m: tt:lt a:p IW nit ¥It ;f1l ~ ~ Wi rift m: Jk~wrpij 9al ag 0 f9lHm: ~'f~ * ~:I:~; ;f!;t'/!}l 

Mm:PJ:lii ,0.1~0. 2 ~*o -1E!.~, ;(£It}'tm~~ru, JIHlEl!i!!I:I:·~J'ttlifJL1-5PiJi\i:o ~-, ~1n~ 

=ftJY;§!~, ~:mt, ii:trJ't~=ftJY;§!.R~:lii 500 ~*, W.:trJ't~=ftlV;§!it!./jvr 800 ~*o ~f-f 

••• m=f.t!* •• ~:I:-*~~~*m:nlt1g:if'PJWo~~ ~.J't~~mm:.o ~~~ 
1-.~ •• ~*~=ftJY~*a:p.~~.2~~MIW=ftJY •• ~~§,W:if'.~*m~~~"~ 
~ltil-t!", *m"/j\~ltil-t!"af, &,@f~'=:1-~~~iBt*jHJljl!i!11:1:;lt.:p~ •• ~/J\~$~, ~ 
E:i!frtt.o ~{EI.. af;fl!~, W.H.lf 't~ ~fBll!i!~ ~*m: if .:-}l~ B 9al;§!~7.t.oo:renlt -lX l!i!~:lto ' 
~~J't~~W:I:.,~~:l:I~ •• *if~~~.;§!m:7.tOO ••• =f~ •• ,~~.m:*o~ .' . 

Jt~~~, .{~=ftJYt!~JiilJfJ, *fjJUJk;(£I~a:p~Jiilm, ~~jT;fI!*~fijjlSl!o 

ltJ'toom~~3$~.T~~~Ji\i:oltJ't~.@tt~M*~J't~7Gt!~.~o$G~~., 

.@f!~:!kf, =ftJY;§!~*o b\mie~, ltJ'tlW.=ftJY;§!PJ:lii 100 * .m.~~; ~~~,;(£ 200 *~J:: 

~=f~;§!pg,;(£~~a:pB~ ••• TltJ't~=ftJY •• oltJ't~OO:l:.a:p,~m:.,~~~~~ 
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ttifl%, ~:f.¥JliII;:ff;ftl~Ifl::iiW~ § Zj]~o f91J~~~1fiJJ~~m He-Ne ~~1g~W~~tt~V$l 

~*f)(', ~ 20 *«1[*JJW[;~~-*~ttR~ 1001 ~~g~ft<tX§ Zj]~~5t~, ~~*I*J.~PJ:l2s 

±O.2 ~*o 
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PJ~ffl~~ttR~~ .... @R~~tl:M9=t~~~flL ... ~:tf~]t~:n1Iifo 
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*~*~~.~1Iif&Mm~~*, ~.m~, .~~ 
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He-Ne632SA ~** 
m 1 -Tm;{SUt~7f;~m ~,~m~~~ifl% IfJ1g~tt~i&. 6 ~ i&o ~ ;r~, 

*g~~.~3~*~~frJ~1Iif&ME~:J'{;*~*§~~.~4*.:ii*~~~~*m~~ 
l:.~~~ifl% Il fJt~tt~i&. 5 ~i&o ~~~~«~;i]i:R:~~~~~:NdlUIHg{tmo ~1*. 
~ 3 m~~:n~f$Zj]~jg. S PJttrFj\;Jt:ili: 

S=m • .!. 
Z 

m1g~i&.~~.~.~.~tX.o~~.~~~ffl~a.~T~~m:J'{;~:n~f$Zj]~ 

~mM~.~.~~*,WR~.AM~.~&M~.ZOO~~T-~~ •• ~~~~~~ 
~.~~.~f$Zj]:n~~~~.~:ff~~o 

Il ~ IfJ1ill.lHtf.~~f$Zj]f1::IE~~1t, {g:ff-~IQI~~~~lURt:~*, ~.$;1i: 7Ri: 'If jl;o 
~*~~~&M*~~:ii •• ~~,~7Ri:~*~1i:7Ri:~*~~.:l2s~.*o .:ii~.*~~ 
~;I1:J.V1:, ~1.Ji} Il ~ IfJ ZrEi]~~-1"{lL.':~ a=;, ~~reW3~~i&.~twiilim%*jtlj]njJ~ 
~.~ a; rkJ{$ijft~ 'Y rkJil16ft~, ~IH':W3~:n~~!fU~.~~, *R5IA~mf$m~, JnU~~.~ 

~~J~&!tf*:ft:~-~~~, ~ •• m~f$Zj]~, ~~~~~f$Zj](OO 2) 0 

m9=te~~~~~~~.*~0 m~~~~~f$Zj]oo:n~,~PJ~~.~m~.~oo 

1frkJ, ~~m~f$Zj] ~~, ~~JW[;~~]1!iJ..t~-lio ~~, .~m~f$Zj]~jg.sPJ~ 
~1g: . 
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11 '!I 

'(a) {J=.,..w (b) ()=!!. 
2 . (c)() ... o 

m 2 ~r&:itl:J't,gaM:IL~ 

'A 'A . 1 
, S=m2 +2 (e-eo)2~ 

m~*~~~~ •• ~ •• ,~~&M~I~:J'[;~~.~~o 

z Z' 

a 

~ 3 z ~j] [rD7'9 E2 1.if l'lj] 
[rD,z' ~j]rPJ7'9 El ~l'lj]rPJ, . 
~rzv~~¥1txz 3Jlffij 

.m*o -ffli~*~~]!fEIQjj~]I~~ 50 ~*,:J'[;~*~]I~ 
~ 1 ~*,:ftIH[~:*{lt11U~lE~m, ~ eminj;]~Jt e FJfn~i5jlJ 

~mMt, T:J!: 
1 emin ~:--50 . ~o. 0064 

O'JI: 

~ 'A=0.6328 ~*~, ~~t~~;f§xt$;IJ~m JJt 1iJ i5 
0.002 ~*6 

:fln:W:1WW:;f§-=f:J'[;(E1 l!t· E 2) ~1~1Ijfltij;ff - ~ ~ a, 

9!U1£ tw.:i:m q:t 4l; m :Im -=f nv *tt, * tt ~ Y:£JJt ~ D = ~ . 
'. , . SIn a 

(00 3) 0 

D 1iJ)ii~~~:J'[;Jifiq:t~I~:J'[;:m*oo., ~~, OO.~®:~~;f§)(t11LI, 19! 11EJ 12 ZI'aJ 

f'!~ ~ ~~;ta~o 

-, T 5~ 1)'( tp ~ _.Ii ** ~li Bt.lifUE: 

~T19!«~~~~._~, ~~~*~m~., -=fnv«q:t*mT.~:J'[;.o ~T 
I 

TEMoo~ 

z=oxtEY:Hl~{1LI, B~~11:fln004 FJf~o 

1£.WT:J'[;.~~1i~;@q:t, I!.lfflf z ~!f/*, :J't~J[:tj.1JO*, q:tJt.'5!1Mt~~1~o .WT:J't.~~ 
ru-.:W:f:J!-~3fm, iE z tfflIfflJl!:J!-~AAm, tfflIl:,¢.(~~;f§:fl-~ffl1Jo~11L;ff:l~ rp, 

tgrp= ~!..2 
~'Wij 

.-ffli~ wo'::0.3 ~*, 'A=6.328x 10-4 ~*, 9!tl 
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tg <p"';'2.238 x lO-az 

00 5 fFtB T <p/2:n; Ej z I¥J~*, ~1*~¥9tlA~ 10 -_ 

tanB=~ 
$Wo 

00 5 

-

50 ~* 1OO~* 1000 ~* 

llP.G, 0.9812 0.9523 0.1664 

w 0.3018 0.3074 0.7354 
--

1',../2 1.131 0.8143 0.6161 

</>/21(; 0.018 0.034 0.18 

/ 'A2Z2 

w(Z) = -V :n;2u?o +u?o 

$'-

3000 z 

2000 ?t* I 3000 ~* 

0.04755 I 0.02171 

j 1.375 2.036 

0.8145 I 0.9847 

0.22 
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0.23 

:a z *W@; 1r t¥J ~!if I*J, E I¥J ffi 1ft Il.l!! If 7~P=i:1 Ie" ~ I¥J Ht!~ 'J' =,J (V2 + ~l I¥J ~ it 'ffij ~ it ,iiffi 
{iL~1t-1g :n;/2 1t-j,'J'='J''';;fJ, JilU 
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:X>Jr wo=0.3 ~*, w(z)~ 'I'arJ/2(Z);fI:I Irp.r.,(z) B<J!J&-m:-m~tlr~ 10 

~ ~ ~ IYl, 19 Y 1* idE it!J& It! 1m-1lJ:3.::t 11:, ~ il~H1H$ Z9J IJ-;} 1(1 *16 B<J 16 5i 1e it (NP E 2 we; E 4, B<J 
5i,lt1eit)EIl~~flj!JiE4rv5% ~rO ~='H~H~#ZSbSIJ-;}, dftk2S, 1it~11lJ~~tl:\, :ftn* 
wo=0.3 ~*;)j!U~1lJu~~~ 1000 ~*~..tB<J*,ltiY1iJIt, ;t1lJu~~~ 100 ~*t.t1*J B<J *,It i!M 
Ito :¥HMIt*,lt1g 100 ~*IJ-;}, Iitrm1JI1B<J;{{JUL~ </>/20>=0.068, ~1®B<J~~1g: 

0.6328 x O. 068/2 =0. 021l* 

xifr wo=2 ~*,;{{JEIl Irp.r.,., W., '1'''''/2.. </>/20> B<J!J&-m:~tlr~ 20 

z I 1000 2000 I 3000 4000 5000 

I $.e, I 0.9975 0.9900 I 0.9777 0.9610 0.9404 
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r,,/2 1l.i9 7.989 I 6.523 5.700 5.155 

¢/2rn; 0.0083 0.016 I 0 .. 024 0.032 0.039 

6000 7000 

0.9164 0.8895 
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4.765 4.479 

0.047 0.054 

Iit~ 21lJ~tl:\, ~ wo=2 ~*at, 1Y!~ltlO00 ~*B<J*,It~I*J, f.ljm16*1lJt.tiA.1g~-'f~=r 

16, 1Y!~1t 1 *IJ-;} lit m1Jn;{{JUL~~1 ®B<J~~ 19: 
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1 

0.6328xO.OO83=0.0051l* 

~rm~~~JHltkB<Jo §1Y!~It*,It*r 3 *IJ-;}, Wo ~EIl~1JIl*o 
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« 3 .:~ 
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wo=O.2128·~* 
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3-He-NetJ[~~OlH~d=1l ~*, tJ[ 1r'J:mit~ Wo B<J1e~, ~.m:$'G~~ TEMoo mB<J:l2\lf¥o 

~¥:l3t 1=140 ~*) :X>Jr IPJ f-f1r12B<Jtvc It! 'If, f.Ij Wl-:f1itmB<Jm Mf.9!fXlt1f£ 
Wl-B<J*, ~1*!J&~1lJ1m.;li!J&-m:f~?t~~~o 3§:~:l2\l~tvclt!1f1r~, :i}U~fIllJl: TEM10 mB<Jtl:\~, IPJ 
lJ-;}-mmtflllJl: Y]!f.Ij Wl-B<J:f1itmB<J ill~, ififOOf:J~:l2\ltl:\ ~1r'J,@frm~B<J TEMoo mo tvclt! 1f 1r~B<J*/1\ 
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!m~ 6, :tE:Qtl:t!/ilU~ifr~W.a<J-C.Yifij, xtTEMoo., 
/ 'A/I. 2 

W=~ :n;2~ +w~=0.2'726_* 

TEM10 m:tE a:ioJa<J:J'tM~J3tft TEMoo m* 1.5 'ffftE.;ti, ·!m*:fitJ=(~/fl1i::l~/J\"T 0.82 _*, Ytd 
TEM10 m:§9[;~H13 § 1iI:I:&~:ii:fit~/f, f5[ifjj~¥Ij1l1J$lJo ~~~IY3,~n*'lf~/J\¥IJ~m (TEMoo 
m) a<J~:ii~¥IJI9J~I$W, Ytd:tE:J't3'-Ea<J~ ent/j ~19J1ij}3t~a<J IIlJ It.,mno~~x., ~ffJ~~:fit~'lf 
1r~;;h1.0",1.1_*o 3:k1l>t, )i:iit£$Ij:J:ft6ilWtOO~lIU~Jmifjj~1Hfj.J1HlU~ #iJ Im··a<J· TEMoo mo 
1i;*~f1E~9:t,~~:f$lJ.±m~w~"a<Ji!*;JtJ*1t!. -fht'lf~!&,~~~¥IJ TEMoo m~ TEM10 . 

mZ/'aJa<Jm~~~, 3:k1l>t, ~ffJiA;;h TEM10 m~~x.B1&~1¥:tETo 

iW~~&M.»t 6328 ~a<J&M$;fIl;i!:ii$t£$IJ¥IJ!mr~{]l: 
-Yifij, &M$ >99.5% 

~-¥ifij; &M$ >99%, ;i!:ii$ >0.8% ,~3:kYifijtDUt/ja<J:J't:*JltA. T-~{)(o ~$: 0.5 ~ 
X~;tio_ 

~~~ 19J, iii x.:i! He-Ne6328 ~~:J't~9=' tDU t/j a<J~:J'tH131RJ1l>t t/j~iW1-~ IIlJ a<J mt * Ai ;fIl 
1.11 , RPiW~~mo 1iI-=f1::ffJ:mH13trltfJEiW~*#, jjJJ;{fl~: 

Vl-Vl1=6.817 x 108~ 

~~M*~x.~M~~-.a<J,:tEt/j~M~.ma<JM~r,~ •• a<J~xt& •• ;;h~Jm* 
(110 _*) a<J*~1tfl3lt, .:p~*"~a<JMJ3t~1~; ~~1C~~l!f~0 

xt-=f T==300 oK, Ne20 )J1--T-i~Hr6328~a<J~1tifi1JYElt;;h Llvo=1.31 X 109 ~o 3:k - $1t 
ifi1J YEJ3tifrfut ;;hiW~Jm,~ $/'aJ 1% a<J 21tf 0 ~~9=t t9: ff~ ~ ¥Ij IIlJ Il>t t/j ~ iW ~ J;{ X. a<J mt *0 

~:ii-~/'aJJi!Eifr1t{;;hJm *-~a<J1!;fJllE~ffi~ . 6.82xlOS 

tjilJl, jjJJ;{~~¥IJr~~~: 
~M~JmJm*.M*~Il>t, .~_ma<Jmt*ioJ 

*mt:1.fioJ.Z)f], ~~*mt:1.fwa<J.m~l!f~, JU~tlT
~.-~mo ~Jm* •• *~Il>t, ~:J't~~.tDUt/j 

-~.-.m, @3:k~.~_ma<Jmt*~ •• ioJ* 
~:1.fioJ.Z)f]o.Z)f]~-~fiJ3tIl>t,:tE1::a<Jmmt:1.fW v 

xt/j~-~.mo ~Jm*N •• *~Il>t, .~.m 
a<Jmt*N •• ioJ*mt:1.fioJ.Z)f], fif1:JW:I:&:m:~L~:ii ill 7 Ne206328~ag~.iWJ~Bt 

fi,~iW:Jm)J2Jm *£mmll>t, x.~:iifit{P ioJ&:1.fioJ:litH 0 ~~, :m:~ -~ ~ :JW Il>t, Jm * 5e 1t. T 
A/20:tE-~~:JW 1*1,~_ t/j~-~.-a<J_mll>t, Jm*WPJ5e1t.a<Jm:en, xt~1IlJ a<J~:J't~:N:~ 
lIlJa<Jo fEl.:mff-~~~a<Jm:en, 9.~~.~*a<J5e1t.:tE3:k1-m:en 1*1, J}JtH13~tI:!-~.-a<J_ 
m*o 3:k 1-#.A m a<J ilt*li 1JJ ff -1-5e1t. m:en , 1E1..@: -T-ill} ~ a<J 9=' It.' ~ Kwt iI:tE3:k 1-m:en 1*1 0 

" ~-:1.fW, •• Jm*a<J*~,tDUt/ja<J.:J't~$~fif1M:I:&5e~,~~:J't~*E~~'@:-T-.~ 
tW9=' 1t.'~$~~Il>t, tDUt/j~$:Mt*, ~tL-T-~a<J~~fiJ3t~jllbll>t, :tE9=t 1t.'~$~tDU t/j~$~-
1-~.fht~.,~~-=f-1-rMo •• L~~E,.PJJ;{.Jm*t£.~.~:J't~$~-=f'@:-T-• 

• 47 • 



~ 1'19 rp IL' $! $.0 ~fl'J tit:!! flj }iB~ - jH!*~$! 1'19, ~tIt:!!~ 'XteJriJi 1'19 tl:m l!!I m t! 0 _J'G$! $. 
1Wfl}~'l1:t~Hfij]!ilJ~jfjiJiE ± 1 X 10-7 ~ I*J 0 ," 

ft~~:!!~_*.$.IW~~~~tt~nT~.o~.~~~T: 
J/t~*.::pm;{)'(;lWilJ;IJ.imJ$lJ~IID~.~800~*5lt0J/t_*$!*~~iEl!!ImlWllio.::pm; 

iR % Iii ilJ ~# ~~ ~~ ,[iiJMIii ~~ ~1l{r 1!M~ ifmlt~ J't/f L 1'19 Itt It! I*J~Jgt..t 1'19 1UAt: It!ff, 1!J!~ $! 
.~It!.±IW.*W~~ •• M~~~~ •• ~.~o~~~~.*.$.Iiil!!IMOO~~~. 
M71lJlJ;ij-~, 191J3*~iEl!!IMl*Jo .*m~ar, ~ElzJ!!ImlWrp'L'o ~~mtlh:~I4!.Iii~~ 
•• M~~iE~ •• It-.t, #f{~±f{,=¥~.:bp~"'t~,(NP 1/871.), ~fIj*;~JJ.Rat, tt~~tB~*, 
Iii Jlt ilJ ~ *'~ ili •• ~ ar 1'19 ~ *~1t.: 

800 800.' 1 
-/.,-= (/"+LJA) +4 
-2- 2 

LJA =1 x 10-7 
A 

~.~m~It!.±IWJ?,~tl1ftjg25~, iE~.~iE1itIfF1t(£T, m*lWiJ,f$jg-"'t~m, 

~.R.TM~ar,1J3*~iE-"'t~m~l*JoIiiJlt~~~#~.$.IW~~~~ttB~ 

1x10-8~-~~J.t,~fniAjgB.Jl. T -*_*7j!~*mlW~*o 

:tm~=:l1eJrit, iEil1'ftJIRJrtI*J, wo=O. 2128 ~*o ~1fl1M~re:l!;WIWJ'{;*,~M-"'t*~* 
~, NPttH/f,1!J!q~*AT~{),(;IW~:wr**IW~*.:r 2 ~*o W.:!!;ft!1m ABOD~l*:mHlWo 
;l'trpiE~ %1WJ;!ll~Ej~'Xt JLM*~rplW~]fE~3&o 

~MMtJlRJrtiEl*JlWttHw*~m~m8~~: 

1-.--It---:206.5------JJ--[ -.:=j-

TIiJ ff I R d 

• 

ri' 
I 

2 1.5147 ( 1 -,;450 . 

2 '. co 206.5 1 

3 -19 .. 577 1.4 1.57049 

4 44.098 90-100 1 

5 181.488 1.46 1.64397 

6 

I 
50.097 2.91 '1.5147 

7 -70.619 0 1 
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do= -220 n=l wo=0.2128 

A = 1.4154421 +9. 0f>4382711x d4 

B= ':"'552.07812-21.520764xd4 

0= .,....4 .. ,2217748 x 20-2 +4.4148267 X 10-4 xd4 

D= 17 .173076'-0.17797780 x d4 . . 

5t~JffB9Jt-1*~M.9i!.:1t 4 ~~ 9 0 :. 

* 4 
d4 96.284492 96.488905 95.9 96.0 96.1 96.2 96.4 96.35 [ 95.627192 

%' 2.849 2.488 1.966 2.25 2.545 

Zl -120.99 -1.726xl04 2.000xl04 1.940 x 104 1.606 X 104 

2.776 2.718 2.805 II 1.388 

8.698 -1.167xl04 -7.099xl08 1.702 X 104 

" 

• • D: .9 . • 

l 

~.m~~,*~D«~*mT.~.-1* •• ,~.TD*m~~.~D«~B9.~~m 
&M.o ~1l*.-1* •• B9~~1L:fIl¥1iB9mB9:~JHr:lFmJg 900, JJld&M:J'{;~~AM:J'{; ~Fm 
f*~~fro •• iE~;fJ;li@~ 1iI'f'~!9tB9~!IIJ, •• ~:fIlEiZB9~;JJ; 1!!~.-1* •• :II·qEl1*1J£ T 
&M:J'{;~B9jJln1:11'5t, lliJat:J'{;@B9~1ttfMHtVNI90 1iI'f'.-1* •• a91B1tff~~, &M:J'{;~~ . 
AMJ'{j~h!It:ll'~~fr, ~jJmtro}E:l:tt.B~ffT 6{E~fnlW~~~., 1iI'f' AM:J'{;*~&M:J'{; 
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