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I\ 1..: IIIII tltll 111111 lut ,l ''\\111<111\v" \\ Jat: rf' 
tho tloudlt '' .tllltll')l'hc•tt' h lr-t11~p:t11'1 11 
l im dl\111 hdl ;,;,,. tt·mpcrnuat~ ,,r 

1loud '''I" "' c.£ rltt· 1 .uth':. ,utf.tcc. cit· 
I" tultot·~ otl1 l11c.d \\t.ttht· t tottdtlJOII, , :1. 
\ tu .. rt ttllt for .t " ·'""'' h.ttul t11·:1r (i.:~ 

1 tllt•Hh, '' h1·t..: '' tlt'l '·'I''" t.tdi.llu 
t i H t ~\ 

I \ \\I cit· lt.~tul 1111tt coH u·, t hf" ~pt'C· 

trum ft.,lll tit~· uht 1\ ,,.Jt-t tn th..: tll'. tr in· 
lr .u.·cl . n:.! to r,,, n•u lllth, w 11tt-.~u11: 

the t'.tttft', .tlhc:du \ phntult·ll ,en,i­
ti\1' in tlw ' ,,ilth· r ,..,inu frn111 0 'i tn 
IIi mitt ott pt '' •-~·, c!.tt t tel tnrrc> l.uc: the: 
"" c-r !nut 'l' "'r tt':toltn.:., ,,ith the tl'lt·· 
' "'''" l"'tutc:' l lti , \ ttct dt.•d herau,e 
llw l otllltiJ\ lit •\."l p.tl dlcl lrl tht: \f'll1 
·"i' t •l t tt' ~.He lllc:. •.•!tile: the 't'""'h .u.: 

•••ttl ij tiC"'.:~ ..... , t• tht· "'"· •o1 the 
'"' ttinfl ''ill <.lU>c thcut to '"t.ep strip3 
nl rht· • .11 :h uc:!nw rht'tll 

' l lw • t<JIItl • u!iJtlon ':~.pcrimc11t h:u 

''"' ''''"''' 1 ~ ,.Jute: the uthc:r bl.tck. 
I lot,,. lilt .t>llf" the: hell l,,J tntt" c•£ the 

t .ll tlt\ ,ttl J 1 l:tt ' ' ., .. wnt-tl II\ the: \ude­
.ott,.:!t• t.tllt t• r t '•n Ltct• oJ,,t-n ''lli(IJb tront 
·'' IC:.t•l I ; 11 tr•••ll ' , ••. t • ht> cnn~l.ued 
'' itla tlw pit.ture~ .uul <llht-r infnrm:tti<'n 
hum 1 he ~. ttelut~. 

,\n tmpntt '\llt o,, \\' lltt·tlt•ll l uf f•"'l ttrol 
It~~~ t lte t•ri~nt.JtJon o f the ~pin a.'i3 i, 
bt•itt:~ H>tt:d ., 'l Tuo' 11. Surrmtnrlin~ 
it. b. t•t' i-. .t I ,( 1lu•:uuum wart' th.tt 
c 111 I.e nt:r·~· ·::tl h) "r'•Und tullltJI.I IId, 

thm Jll .t':...IO~ t~,. 'H,.IJitc: ,\Ct ·h .1 maxne:. 
Ia- il'll ::~rorol\ •h tl e t trth\ m.t~ne:ic 

helot ''ill I' "'~•! c.~ 1 l'•lt'jllt' r tthill~ the 
h•11!y t•• p1c:t~· · In u!,ltuon, thc:rc: .lie: 
fiH~ p 1ir-. of \n:Jil 'pin roclets. On the 
thiul d I\ 111 , rtlit. tl•n :.ets "c:re fired 
' " ir11 u:.hc: the -run r llt: o £ ~J 1ros II 

• 
/JI 1\lf: T £ R r>F r F\ l' \ 

fh~ pr~rht> ize o £ the planet Ven · ~ 
h.1:. ll>llt; be:~~ ;ome\•h:u uncertain, r'Jr 
l!tc':l'>Hremems 1i its •ltsk with ordmarv 
mt<.rornet~rs ue mbjc:ct to manv kinw o i 
"'tc:m:uic crTOr \ It) reo' c: r. all t.hrr-ct op­
t kat detenmn:tttt>n~ o i ·he clr:trnc:ter refer 
110 t to the 'IOttU St!rZ:l· ~ ."1 ( the pl.tnet, but 
to tht' he: rvv ll t' - · •"'ulls rnshroudtn~ 
it. \ r•e• . .., :~nd ':ltJC.:l 1•Jre reliable result 
It h rtow It,· en • .. .., ,.,. -,.., rn va~u .tl, photo· 
gt tphit , all(! p lN• dt' ::ic oh~cn•ntrt)ns o£ 
tltt' ott lilt lllOII 01 ~{ .,'1tiU5 hy \'enll.S 0 11 

I u I\' 7. I '119 ('ec: 1'-l~C: -t~J o r SK v A;>: f) 
' J 1 Lt .cUI'!' £nr Jnh, 1!1.)9, .1nd pa~e (;1)6, 

"' pll·ml•tr, 1111'1) 
' I h • rf11 t ftOIII tWO tlOit'O oh~t:n':\lo ri t~ 

lll I h I' ,t,•rn Jlt•mt~phrrC \\ Cre ll~d !Jy 
( . ! . \ l II'Cllt lcll l'i .111tl n. H \J c ntc:l or 
I I u 1 d C lh,c:a' llurr. "It•) 11 port tht:ir 
It .u' , 111 L'l~' Britt>h juur11.tl .Vtrtrol'. 

' · the plmet (' ntd Ill frolll o £ the: 
' ' •. th•· lut~r dl,.t ppr·.u~·d .urd ' A·•P· 
P' t1ul ~r.ulu .tlly- ht:c ''"'' o £ rltfl,·n:nti:tl 
,, £t "ttrott ol it~ li:,;ht II> \ t·nw> ·ttmt.:.· 

• 

rrrun ahottl t•ight ... l :i.'l 11'\lllllllllll• pl r . 
11111111 (t' 

I ft c tlt it I ;.,tottt tol ,t,uiuu' lll.tllll.t inin~ 
tntll .lll "nit I itt• •. u.·lll lt' .lit' .u Ft. 
\loHIIIIctl lllt, ' ' \\ Jc 1•\\ .11111 O.,,IJI ' ttttl.t, 
hl.uul. ( dllntllt 1, 1:, • II In tlu rltt r-t' WJIL 
" ·""ntitt t: r. tht., l tllh It'' t'"' :.?.i'i II· 
I ttl :.;.tt \( Jc lllllh f111 I Itt• tl'lt•\ a- i() lt l .tlllC'J ,t• 
.tno! L''" lnh 1'"''1'1' 11 .te I.. itt~ heat uta. op· 
t.·r.trllt~ .n 111 q ttt 111 "'' " ' 1 Oi' no ·••HI 
I lll'\.ll I rm··~.r c 11 1,., 

Itt .1dditiou to tht• p.1•ln.1d .111d ll\ fitt.d 
lutko·t \t.l"C, (\\'11 1111111' I'·" ''· clc•,t•~lllltd 
-;:'I . no! ;;I, , tl' loc Ill;{ l•tllm"·d bv "Jt.ll t: 
I 1 rd... p,.,,i ltly th t'IC lit' lh t• \\l·i·~htt:d 

1 a hie-' ""'d lur tt·dtll in).( ~pin tfl..r 01 hit 
\\ ·" ol tl.lllh'd 

I he int 1111:\ltnll of lht• nt bib u £ .til 
nr the r i, lhflllt HUi llt ~lt't: \ w th\! piJIIC: 
o £ the t: uth\ lll'l.ll()t I hcv h .tJ i11iLial 
(H rintl' o f tt•\nltllitlll fr•lttl ll••olt: I•> ll'•llc: 
or 1h . l 9. 'l'i II. 1H . I i. IIIU 11:i.:i:! mill tt l!'$, 
r,,. -;:I,~:.!. ;;J, .u Hl ~I II! pu ti\ t:h I he 
ftr,r n £ thnc:. the T iro, 11 ),tlclliu: p.11 '-· 
age 11 ~t'tr. h.ttl pt: n~c:e ;111ll :t pO!(C:C: hc:t·~h" 
llllll:tllv 1111tlllllling tn ll>ntt l .l~O 1111l l•iJ 
Ill i lt"5 

J)r-<C,(lVfRl R :"\' £ ( 

M \ JOK 1\II'Rt )\• F \II-'- r -; in 'lute 
IC''""''I""' \H r • lntnl lor tht· fi1•L ' time with lltc: llhlll\t'rcr ~\'II I.Hlltclttt t•~ 

ft nnt \ allclc: llh.-r~ \ir Fru 1 c: lthc irt C:lli· 
rmni.t ftll \; tl\ ('tllht I 1!!. 11Htl), :tt 20.12· 'lJ 
t rti\t> t ~.tl timt>. ' J hi, \'·" 1 t!lt·rl " tlw 1111"1 

' lll tt ,,ful nprr.Hi1111 iu tilt' l)i ·lll\l'rt-r 
-c ttl., .. I" the l '. S \11 l'<llll' r. tllt ~IIC 

• 
\lt"tlc J)i\ j,itlll, fo oll<tWiiiJ.; Jl tt :til Jli:lllt 
r··ccltt •> n£ the: rc tlltr\' c tp')ult- .du·r lllllll 
ft Ill l\\'1) d,t\\ I ll ~JMCI 

·1 h tllbtt llt ~ Hhiclc .111 crd.u"ANI 
i !1pm~c:ll trn J..et . I ht- \~c:n t ll, :!i £tt•t 
lon~ :tnrl Wt'i~htrtl( l ';,jllll potaruh. '' tnure 
th:lll ~i' (ret lo11~n 1 11cl i llfiO po und .. 
hc;rner th 111 the- \ ~~c:u t \ . ' l ite ""''' inr· 

phcre 1 he IlJrv:trrl :htronorn~n chn e 
r •• r the clurntion o £ the otculuuion the 
intcrv:~l ht:t...,t'en timl"s ()£ hal£ h n3htnn-.. 
T!Ji ., •.pve .1 'alue t•{ I ~.~!30 kilornc:te~ for 
the cil.wrc:tc:r of 1n atmo,pht'rir 'hdl Slltne 
(,j \..dnrnt'tt:r~ .tl>nve the ph net ~ douds. 
FM lht' ~nlrd :;to he or Venu,, .r I he clnud 
rop i ~ !!i ldlocnc1e t'l .1ho\e the <>ut f.lrc.·, :l) 

rhe 1c-mper:trurc: ch t;'l ""~t.;e,,, thc dt:lrne· 
tt:r i' 12, llfi kilorn .. ten (7.5 l7 m ilc:s). with 
.• n unrer11i11ty n£ about 12 l..ilometi'r'l 
Th i~ ; , II 'l'i:.? 1hc: 1111 ;rn tl ianwtt·r t> £ the 
c.ll th, an1l drlf •n little> from tlrt' ilt'>t 
pt<'\ I<HI) d,tL.t. 

COH.IU' CT 10~ 

011 p tgt. ~~11 uf the l>eu:mher. 1%1), 
j,.,w·, the number co£ .nl.tr ll.~r t>., th 11 h:1tl 
bcc·n Ctl do ·~uc:ol 1 p ' ' ' tht: end o £ I Q;';li j, 

~i, c:u ·" U"'. lith It 'tilt\ ftu,,e,t:r, re lcr. 
olll) tel ll u e, ul llllJ'Illl.tll<t! ~ .... •II :,rc .otcr. 
it d ot> IIIII llllltulc: tilt' fllllft' lllllllt'rt lll\ 
lc "' r ~ \ t'lll, o l ""I'"' I ttll • I .tntl :! II I 
Conth I Ju,ltin·~ '\ t-•' \ 101 '-· C(lt"l ' \1 
\\ oltllll"it:r ·" '" "''~ lhll 'l.!i n .... , , ... , .. 
,.r,,,.,".'' r ...... r!lii '" I'J ll . 

poltl.lltl :uh .ollct ''·" it. 11•'\\ o tt~IIH', 

\\hi· h (l('lllllh """ ''' ' "~ lltt· lotttllllt• 1'1111' . 

Itt rlw c rrlic'l "'"tl,•l. rlw tltJtht """"' 
\\ h pltt:~~c·cl In '"''·ti ll " ' t•lc \••I 1o•o ""I'' 
11111rl I lllllf tll'l ll• ll fu •g,trt, hrtt irt tht.• Itt'\\ 

tlc·-i·~" ·"' tllit t.rl "Jtti l t .. r '"i.ti,,., i"'" 
tlw dtt ulwt J'lfl\ lilt\ !Itt· Ill 1 t!r d ptt•..,tttc 
f., t 'i'''lll.llll'lllh i ,ll llll>lt col 1!11• Jul'i . 
' l lti, Itt ill'! IIH'thntl (" tlt llh o "1 <o lio ! :-.1 lit 

iII 'J'•II ~· \\ ht:ll 1\1 I \'' ' ll \ 
'i(ll'lltl,tlll'lllittll \\ " l-:ill tt l•o •l.llotllltll).: 

tlw \grn.o \l·lticlc. \\ttlt ·'Jo(tl tt·ttr ~ttt• 

I • '' \\ lw11 I l~t• I> hlfl\t'ft'l '\\' II 1 p\trlo· 

\' ·" t('lt:a\ltl ott the iht 11 '""'''""· it 
tk,H·nclctl Ill pl.1111 \it'\" ul lnur C: 11!1 ,til· 
t•l.tllt''• CI IIC: 11f \dttdt ~ll.tlC ftlf! ll Ill 111ici· 
ai1 \lnrr 1 hl~oor,tlt' c<JlllJIIIllt ll tlnw I" r· 
mi t- t.Otttplclc ro11t n ol toH·r in tti ttill·~ tlw 

ll "~fl\t-a-er rt<ctt\ t'l) •uptc:n~t•, ""'''·" ' .. r 
l lh tn:~ oto l'"·,ct I"''" •ttl• ·" l"~'i"1" 
ll t•t ll\t'rer' h t•l. 

l'nrtuitttll>h . Dt'>4tnc·rc r '-..\II ''" 
ltttlldtt-cl ·""" .tltrt ,1 \t'f\ I tl t'lbt• ~tt) tl • 
II ere It cd t ruprc:d, ., tht.• t''I.Jit'ri!lll' llt 1l 
ttt.ltcti.tl 111 lit\! ~tlll-ptltlllll (,lJ~>IIIt: '' ·'> 
\lll tj<'l ted I 'I VIttle ( 'rcptiiJII tltV he.- \\V 

t .uh .ttit~u . l~.,,lo~it •I >JII'<imcrh rrtdurltd 
.1 Jl" p.tr tltotlt r,f 1he h u rn.tll l''""'ill 
~-tlllllt :t glultulin, tulrurc, 1of ltl ttrt .ltt u:.· 
"'' '• molt! ' JlOit',, .11 ul .d;,;.ll', \ 1 hit tWill 
du,inlt'lt' l .uul ;1 1'·11:.. ftl pltot to~J .till lit. 
t·JtHrl,ieon' for t t:tur tlin~ mu It- 11 p.1rticlc:'> 
.th<~ "'e-re :tboanl. 

I hl· \ •;l"ll t c•otlliuttn 1•1 rr ''el "' an 
01l11t incli111"d H I.Rri dct.;rt ... , tn thP f crth'' 
tC(IItLOr. I'"''"" :" I 'Jf)ll ,, th llliti.tl 
pt:t ind \\.1\ 9ft j 111irtlllt''• '' tth prrt~n· 
:uul ·'P'''t't' hci~hl\ o£ l l!i .oncl 61'1 •nt!e,, 

S1•1 ~'=''"- \'I 

A'\ () I ( J J 1<. olllllll J l tlr\111~ !>pI ltlfJ 
\\ oh p lMt:cl j II Ul b 11 by the ~VIet 

l ' m• llt, .ICt.unlin~ 10 l<. th•t.IO pr~"(~ reports 
of l.ht lJetclll lwr bt. ( he ctlun \-' U Stmi· 
I'' tl) the: t)flt' :.ucu·.,(lllty rt:t ri tt:r'd CHl 

\ u..,thl .!II, I ')flO (-cc IO' \:- 11 ( r Lhi.CJI'F. 

fur O rtoiJer, p.1 ·•c 't) l , uul '\(1\ t-mbc'r, 
JI I"C: 2iJ) 

Ltl.t· ~pu11u~ V, the \l•hic k c:~ rri1·c l "'o 
c l11:.;~ ;m el n rher .a niunl.. :tnd phnt~ 11 
\• ,...qhcd 1,jfi ~ l..rloxr.wh, .t lilt It> mow 
th:ln five 1om. l t.. mittJI period "·n b't.f 
minute~ in 111 orlw incltnc•tl r,; dt'~Ht; 
It> the t'lJll.liOI, .lt.Curdiw: lfl ';tWi t'l ~(It'll 

"''~ 'P tt.c 1 r:rck fi~~wes g i\oe iuitial pl'ri 
~t·C .• nd apn·~t:c ht. i • h ,, nr IIIII \' I Ill lllfl 
lhll tlltlt:,, tnpcru t h. r .. r ..,ptttttt~ \ I 
(l'ltoll~l) \\llh ,illllltr \,dlln lor"' l.ttttllh 
I ll~ I<JII..t•t ( 1111111?:!) $t\t'r.ll huttl ... tflt'l 
~('tiC Tl II k .ttlll()lll lt.t'd th:tl rhc r .. rrntcr 
\\ •" Jl() Itt II_; I lll llf hll, ''" lt't olllll Cl'' I 011• 
fttmcol th tl .111 :tllt"Jll(ot lt.td ht'l"l\ 111 ulr· 
'' ' ltltl\t'r the c .1htn • 11 Ut'll'lllbrr '' rul, 
cluri11·~ ih ISth 11 \olllrt•tll, hut th tl it h.td 
l,lllflt'd IIJl "" 11 t lllf\ , "I ht• t tld t l .1l,n 
I 'll ' • rt tl the: ,tltiii"Jolorrt" 1t1lwr rh tt tl .l' '" 
1 •rh "" Uo•co·rnlt.- r :111 

~ I \lbH \I I. .\II I I'-' 
R• t".ttdt t.ttt••tt r .. , t,.t~t·llnt> 01 .. , r•. ottttt 

I' . 0. J:o, I ( tt nloJttl ·~ · ., 'l.t>:>. 

/ trl/(/n,l'llii.St,\ '' to'l'ltl"'' .,., li 

• 
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, , ... ·""""' ... rr- .t .. nllltt'' clar r ... lllllt'~ 

ltll' ll I itttt <•tl Ill '1\1' .<rt II 1.•, I Jar •II II ht'· 
i tt~ II llo·.t;t t'r, lll(ll • • 11 .! I J p .1 11. I 'I . 

pi ,,~, h .1 11 11:.; "' :__ dt".:tc't• 1.1clllh .11 olilld 

I he Sllll ,., . Ill••""· 'J 111, '"'" j, 1 oJ,~t·d 
.~ 

11 d 1111 the llhh c. th.an ~in·~ I 'I \l'lloh .an.! 
tla 11 •hia.· n il 110: ••lltrr ul~c·. It I• c .au.,.d 
II\ l d t ,l tl ll •II •I .l:!hl thiiHI•~h hl\. 1·••llltl 
ll ~t·lll t'Jil.. •• itt' l!''"' aj , ,,Jtida '"llllltlllc'' 

111' 111 in tit in Clf''lh c lr•ut!, ' '"" i.nul 
p ht'llllfll•'ll.l, ,!'', •lll~h J(,, lctllltlhHI, i.llt' 

'uudo ., .,. p .. r , 11 -.! t • ~· u tlt·...;rtt.. ' ,., 
lltt' 1 i~ht " "' lc•~ nt 1hc ''"'· .tu•l \1 rt:t ,,: 

''"' ,,, !J,jr •. I '' '" 1 H:ll r dnl ll••t 
h.t\1' lit•···· I' al't'r!l• hut .tirl ~lun• "'"''r •I 
a.nt· lu • .. 1 llllitfllt', It: Hurt·' · 

\t .:.r '' I' .n. l::.l•tcrn ,r,uul.u.t IIIII<' • 

11 ' ' rlt ll•·d '" r ,. h.tlo "'"'l'ln. '" \ \1 
hur \\ dn at·r, llhl fl'"' t't·tlo·d 111 pi u1 ... 
""1 .tph .r11d ,:..crt1l n. J, ,.,t. .. hr•u 11c hl:ra 

'·" ll•t•d \• lin ,, \laruul.a '•""'''·' h;nin..: 

' ''a de·'" • !c I r. ' .... ~"" It'" ••I .i >-111111 

I•J• II • . I lac 1 "f" ''"'"' \>t:rt• I hil )t'll•rrd, 
,, , I :I H•h .ud the )1111 .uul 11 I ') .n, '' 
fi•HII It, •1 Itt' 1 (111•1 t!'.llhJI.IIl'IICit'\ ""''I' 
"'"'t' dt:t.1!1 th.111 Utili ed '''" lllv, .11111 ,, j.., 
.rlltth 111:.;111.11 11 c- ''"'' •:~r•:th ''' lw 111 ulc-. 

l lw 111'"' ll't•r •lllc"H lc llll lt' 1' '' th•· • 
I itt;_; ,olt•lllld 

'"'""'· l r '' 

1l t' 1.", &I l'fc•d \ 1 1 !I • 

I ' 0 

,, ... ,,.,t'fl \cr'H 
· .1 ' ' · 11111 11 .1, th•· 

"'" •·
1

1111 ir lt. '''I' 
• 

\\.1' !.!!.! tfl ,ll" •' 'I ' '14ft, llu• I i·~flt 
,111d I ·It ,irl•' Ill :-·, .uttl lilt' luotllltll 

:!1"1. 1'1•1111 lil'ldt• ••Ill, "' • ·•h•t' he'll' 11 d. 
,.JI •II, 'ttld 11h 11 •·· lu 1!w ,l.,udt, aiu~ 
\ h ttl lh II ltttlll tfrt• f•h"IIJ"I.IJilt' .111d 

l11•'11 '"" d " '"'II rri"" ' 1,, \11 \\ ultll•t 
l tll\. \'tthl 111111 1·1 1\adrttd"'"· Ill 

In tit I" rh .1 11 '' l'l) ,,.JI, I he fu,r '''" 
tl rlro ,,. h td h t1dt11l 1lw ""t•l.ll '"' 
"Hill""'"' .rnd '''l•"l'<·d lh,rt tltt· aiu;.; 
\\,t. tIll uJ II ,1( It"'• l•lltolllill" dt,t•lllc·rl •" 
du• .!1 \ pt•,.,•,,tcl 

l it J'llllllll '"·'I··· .. , 1111' \ I 

'"'"' """ I I• .or u~t· .,f a he "''1'1" 
i1 j, 11"1 IIII'IIIIHIII'tl t•ltJtc I Ill 

f'lllc'l; 1•••1. 111 iu \1 \lutllll''' 

\ '"'" • I ,, "' l'lt/ I " • I Ill ,, • 

• 

h •'u· 
• ........ , 

'' ""'' I J,, 
() ' I 

1;1 ( 1!1 d ). I lw~· 11 lrJ '" the• 111111111· 

•tlll•t'tl ,, ,,, r .• , rru·d ,,, "l'fll'l IIIII 1 ...... , 
t.nt'~t·ru ·"' ... In llu • :::.: dt~t c•t· lt.tlu .• u d 

'"" h.r- ·' J.,.,j,,tll, ll c',lt'ttl 1,111i 11" hillo 

the• .oft !lttdc• •ol 1l11• !.1111 1: 111 .1 I i1 1 IIIII • 

,, I it., " '"''" ,J.,.ulol I'·'" :!!.! "' gtt ,., ·"'"" 
·""' l•t·l" " a he '""· ow l lftt , ''"'' 11 '' 
.1~111' 1.i1fl tflt: ,Jhtl\,l lllltt' 11f t ill~ \ 

Itt .... "'' ·"'·" 11 1''~·111\1' ttl ,,,.. I''" I 
I''''"''' ''Ill"''''' •It· It' t• :111 ind i,lilto 1 

'" •lllu l.nl "' ':.! d "tt" 1.ul iu• ""hid•· .. 1 

1\lttt h 1111' '1.1 " I.! I'""' ' · ' '"' •'1'1'' .... 
1111 "\ll,d "r!ttl ''·""l'·' ' l'th .,., , .IIIII I• ,, 

·"''' '''" 1,1 \Ia . Rid111•'-""· ,\l,~tl.ttl 1: • 
111 lht• tll ,tl• 111·~. ir j, l'""illh , rr" •• 
tht ' :!!.! tlt··~tt•t• lt. tltt 
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