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l/,ttan,ltn# 20'10! - lJ'x'tf h ̂ r"'n"f fu' M"i'tfrnlil;'In' /xttt h aii'rtu'

0'u* w!,,frp'1u ,*4,tua m'tya ln rr"fu' J' * o gh @ * WffiI *a n,'Iffi.f, t r * *, frÆH# #ffi%-*ku,w
unu ttutttl pn W ùfu l,t , ^,, .. ,pr,:k^ ,.r,-.,,,,: k, nn,t,,ttt, itt,wwwl,ffi#;,

--,#'ffi'WrffiWffi-
ryt,fu U%WW y;#n/' to'lkugûuo lnn (iu'v w

ffi ,*Wrryr;y,#,,,#fr ,,!,,,#rrfu.ry/&,
Wwtûffirw'm=ffiffiffitr,ffi^
ffiw!



21b25 - & m;tuifw inliW ilttl wttuûuttffûû luanû,. An u pututÈil ?
Ul'30 - 0,,r/4,^ lfu ait/ùffiû/ffiilfr wn hu,,tn,tup;k Jakiq,tupû/rldùqltWfupu, patuqtnrffiû rtn-

raiuw fraTh nifrr,u û,lun /u laa à, kila uworrf û,lut toif'ao ffiu ,,ri,,/iufr',f 50 la',rlilirwùw uiaù, ' h
l L L r h d s n + / t v

ful^Ull/ M!ù Ur (l/ dtlpMil4i 5t/ llatllr Attr MlilIw Aill/, u|.tJtnMl 1,3 utl ltt

Ub55 - &lal:ffi,Ii w*rohrTpfu twfi"ililf lrui&fffilk C'uTh*n*r,tTlûtûntilruwûr*!ûuAwt. A
n la /w tful /,'un, /ml,-ûuat at, /tûo,ttt/u tnlu,trumafb h *a,,& tafu, wutp(ru q1râ, ts' ut-/aa /r, Ahni-
lu,' ?oir,fri tn h,fut, uw h wùrl$, û, il,l,fr, pu'ù lia4,mtltto" uw h rraitaW,n[u, hlap,,n pao w a]i^,ùû
"At;oa fraotao h lu^p /û ttnuln /,t, fui tffinrt &:,^nA, ùi,ilù !,&ù,,il,,f ûa,,iÏ0,ù1h,ililfhfirffi latffi,, claoau û,
ura ùupottTw tua i,rr,tuu. &'uilkïw t'wfrrliwlutiw puinfu ,toùin /t 6, wi,ttfi,. I(, t olf /,uru,nua* pil/,ilain
b h uinh fu wtna, ani mfrt h 'wlh,. IA kùMitit h Mn;rx,tf t,Mt ilaaûuhu, .tlimk nTowtu liufrt, /ui h iln ilt
nmffU ffi;onil,i^;(o*t*o o,niuriih. nuir unwauruvl,:Mfffn*hù û,t:tlmoru*ouut*. 

t

lll,OO t A*^n^ , lnf;oi nô''(tanpoi,lonà' h nwuanf,n* w ul). Ar*;fAu,!/u t* .;nor^tit*;n
aw giw (at' *iliui /,r, ailn*) ,llûi,ffirw, IlûM'/au h tlu^p p{,aiaa mo,,,lu. Pn* ati"pl,u,tn hù. Clriw I^,
tth,xlh, /ûù, i' //ûfr, &.!uh ymfi, uflr,w ptt fuilb ryw h ,,nfi,tt, û, uktfin* /û h' tuilil, *tt,ttui, tw iil,,"nt-
ttipo,,/t,,f i, O.tOgn^rru twu pon a./
Ah05 - &inffiopf,awlpuu Uwu pù /r, lûui40,,, wtf +,s fuit tw uolun mfnk &frrrut, w uw û*pfui-

tiry nw-lut a /o q\oo * ut /tar ffi;utirt i, o, t o t+, i mf 0, o A A/n /,,,nhtu1aqx'0l0a ffii nal uunw
i,fillauuw,tUiua uipulwlit@* ilrf@tutpuËcûa,l,ni,lriilw\nt,mhphnù,ilL *.i^w.
Ul'10 - 4ffi,/r (tooo *. Ju llnwli hfrnpopuau, h p,u, fun,rtt* ry, !i*;k Û'akilpfu 04/,,u,,tû, ùp,ûifru

/a,u hffiaraphn. Auaaa t,il,;/u hllht fu,fu4iûw, 6,Pûi,w&urutfu,ûluu w,[,,irûtv,fuol,k Jt,,titir u'n,
hw|a;pkh,pnh;frnaffrafuû,. &afupopouuli,titahrù1,wû,wtrai*u /,u,ntttmtatalhuffii &upaffi,
ilklttilùi lu/,q;/,ïpauutn /illatu,h, pauTptuqil,pl,aplu4$arù,. AuY/aa, ouf(,tinpffiwfpurùto/,rl*/t
!; tfrrrrp W #r iiil g ur wïil u,,,u!fu h l lw &u r, Iû ur uublli /,:ûilu ù r oûmi'tf * A û,: ri,ilhln ï

Jilqqax Mt lt/ tl4nùâoltt

Ails - & 'wllo wottw pwl lu aillafiu û;v4h,,ilh. & U^l,ofrluo /û lulluu wtrpu, h lurùfu h pu,
/t unafupfu J'owrr';'wuùon:tnu,huaWfinuf/u talhninh[u,lffiupitiun, nu bû,^u,t /r,h&uo*
&ûu,fû,'[appput'ir,ili'wtaa hpuatu,lwuul puit ttrlkft'aitutrpuatair,wial ûituîtumthw,afh lalhu
t,,, urw amlr,il,ili. Ju lo//nu /w laitrt'(hifr, /û hiùfn!;'wn ,,n, uuh"offiir,,arùgo'. Jr, orffi, (u rulau turtrhu
1* ffi, û,|ûftlnu, 01iil, ù,Iwr,ffu/u tu h4^xt wauirtu /u hnopTo *ffinnwof h p*. 0* oi /tilo;t, *it, ,o&,,n
lu"tinilfuauflnnu l:{*prti*, lrrrû, i^pùfr,tu'prn h plWq* Ai;ryMq*. Cbtùb uAwu omi Ew u, halirwr
hnaufuhrir i l lnrni / i lû i f i i .  

I  I  IoI  I  I

A il6 - truli ,w, lilh ffiih [;k fr,,yafr, ,,n h po;rù, fu hgrypu Tuiwû' kai,aat, !ùtùhw/ g lumlil.
A b20 - &'trtu,,r,,f û, h gry p a p aat û, toalirw tu û0l1n u 6î, ûûnfr;' uar, l,igtiw w iaa
AM) - &û, ,il,trl /aù,ffû'fu. Cath Mril,tf/û hUuu h luf û;ryib ab,ù ?an pffii Wrffiû,I, u,h,a!!,

lna tlapauh 60 ffifl /,tfuih,/,1,/iltli^ûhr. &*n,ffi,W',1il,. ?u;tûaffiafpurtliaffin,'wûyifru,ûl$',taa
1 4000' Mifrfl . &,al*rr n*p ûf t iaffilk &u rmn m ùw p uutu cailMilxttu tu tia,tta un h &uo*
Ab50 - CuwihMlioûhMfurluû,,A:ûnùnwfutrÀ,rutrwifrnfralmufu,/an (,,|ilufuaùw/u6luwu.

Aonfuiffi$r*,ftnÛtwtaw,rfinu,û,toltuwA'ur,,. Arrmilut*&* ' sz'. Tuailari&mr,lûru A:0a/;ù1.
A*4,uamu i, too'. -Aquilh nu gtn Ar,ni tiw û, h &,,rw û,n h,lr*p /.Iiht Tvtfu, /ûiffxi, à, il,nfr,. -

A*iwnt i,oo", aùu.iilaaw*ûËlùb;',fuwh{uw/o^ h,lo*p qil/4lui i,;nh,fi: Aa4x,il;;tnwA/arn-
CuiEuann; so" 0A;mr*t ltrn, ianap ptn h;Jk - A-pahufr,tu'i,0". I/un puh,rytr, pttiwn unilu. i
.!Mt; 0!y h t':!r$ d'û,E!ffin* .M^,,,*. C,*.a.ûi h trfrhtuT,nil. Tù lrilqilûW,.ry. y W 

- 
?yl@ iJuïur,h wxwfr d:ûip!ffiqt,winutttu A,r;ilfi;lal,ft[tffiur,t' Tù Mhilûirfntt'wn,iAlnn - Aquilûiltv

i, s40" (-20") ' Pa /t, /iliffin r, ,uhlh. Ttao;Iili h ui,tifu h &u'w tiyt h ta;rl:a;,, /Mt h luw .,4pù p[*- I
ùttu rafrau atutilû.frix hnin,n!,i,/tnfr,. à,wi,u,ilûnifullufufiia,tttulûi /wluiftlufrahw - i
&w,rrufotrA,sn" 140{'fl^;*a irffi',ûf;M /r,nfffiuru'o*,1, **lr;0. Oûfur,ûlfliilûl,AihAAU;,r,n
pu,npfrh à,nu/y, - A^puaofut, à, g00q-60') , ,t(fu' /r;;rn*;X^rt*. &, ,ih,n ufli* li* ̂ ,nffiri, vl@

ilM ilailICu. Uu(Ulrtniltu IuUû 0l/ ûMIIUII| 0r teMt

uyurlu &, ,ih,n urli* li* ̂ ,nfl/,ri, olk l
'uiufu'$0 +10". & |
ûhlaar hrfrafuplin, * |

!ry-*y wyy 
- Ln'M{ttttullilu a/ 5uu" ('6u1 : JVW tuttrxtilttt 0$0rutt2 {a ûM/u au M

lrv lb uiltttllll n/Mltlulilrnilt

231'05 - Jr, uputfr, au a,ap,,t, lu *u,,tu t,,t u*ppliry, Bow UûuM ' 930 + 10". &
,.{;l W o.p tia miurfi* fu p ûu uw, /t riln h qwr,ffii' t w,, ilr,l*iluh h /nilt h rfrûap lùw
wfui hihlmaffu aûaaw. Jafrwa b o,ongtcr,f à,0,0ts!/ûu/.
231û10 - R^;r w,nu,lw h -ffi,//, û, (,140,ilfu/, dû;)r, uun pilutlu

*u u,ta /w uit fufr/ wiilùt. &w ûn tt, w oia a,l aùw /aru h' alim u orn -
wr,fr,. &t, /itpuil' /,titnrhu wpnf Ail{au"n* /* a,/;*;w, h pm;af û'
l"y, ry ,toliu r Ëu+y'ùurywra w tlûnnlû, trryi*. & nryù;n* lo
A:o;/r,vil,r ù,tf ,n4*n1t
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231,15 - €wwnlwu/,pntr!,unlu û,ilht h*i;uta. &uhwutn;a u^iv, t'l,M-
y fu ,ry Aa-lm a, [u al uf 'n,v h nafrlhf,n,, lu 9utp n,','n4a{,aw,. enw
tttl blt{lntrL

23 l'45 - &û Milil, iln, Bwîl*l a p tir h tûu a lr cilui /r, Tup p u p ut haliruv h
lalkw ' ss l* 91.€ /û,,1/ti^#)4iti. Ju ulailu h ,,ihru /t, lEûinwi,tao l^'/1, ,n h
t,,1, &,t wl p uatu u au h,fu[au,{'"rafrnL &M u' a, p M ut p ffi /E uit p ûa

ll I _Ll| . rYt, + | t Tt I L I v \ | v , I I tL

n/illtt/ fturn/ U/ U/ lllrlluilliltr !ûnilW Ulr ûIAU!/. 1(/ W lAtgûu A/ lUtW 
(n/ lilclliltt

23b50 - Il, af puûw pa,tn ala fn.Qtg,,n,/u !,1k^ /r^ h kttû, lngrypu;aJltl9u - 10 Ut/ pWill phtlu uXl/ l// U,4futMu Ail h2l(l{,U Xnlil U/ luil/ nn/ (û/îrtppL pAJu

xuap a û' rw, nwip aukh kqlk, lù ù"+ o b A w duUu fu p alt t, p u/,,,ili i' h ltùw û
" lil aw lu . ltlka ̂  &a *.,t u i, {r* uT p uf,awû,"p n uw ûr,ir n*jrlin&k a* @ ̂ h ^
'!,Ji,tn, 

h lilka. & ^itu i, kn u\pnf,awt"pn uor, or,,itio* tn/hilnfriryt /ory;t h
nl,w, .f al auly h, 4 *W ;U tW ù twrfr rucuri,,t u,wT ta [rq,*^ A|untn tu,t W
pa û, lt il d'ry{aùùr, ain,,t,

l '  l t l  I  l l .  v l  ' . ' + ' + ' |  + n
nlbtu/. J atûLtt(/ (n/ ffi(r w(/ lnl lutllw tll !,u,toll lurillut)!iltxrtl kl

I  |  + l t  I  . v  u  ' t  +  h
pA llt îùtl/ llWU.JtIti/, AMt/,u/ uûliltntt/. &!/ uL,tnlililfu/t%kl Ailr2(,1P.ar
231,!5 -"Qyaypa po,tnn;f tuW ;,tW ùh tolu l,'riritbw ,ual'nfi, pauw"i,:1:tll/33 - <1qtlqpl/ pHtlnMl Ail/ W u,trturw Ur U/ Wû(/ l/!ilttl!û.ilJ rt!/rltilXtu !All!,4t L
+.  l t  l J  l J .  +  |  |  I  t r t  tthy. J 0f f ry ^t Y{f 9 Wrytu MMrytu a/ h/ aMtu/ tu/ !^Niltt/, !N[/u dttutuûn/u (/û/rln/ilU/. J APPM IWPU, q!&4111/ Milt'tllrilttl a/ (û/ AMt/ lt/ p04/il/, pMîu d&tililltl/ tw(t/

/,'a,nu,ti,u, /w klu'J aiktf mn uw, ttnuau à, nriw, a,t/iihfrnttifa, ul u,u;*,flo a,n'-
+  t t  + + l l +  l t +  l .  ' l  D  +  4
tnl'v. J a// altu wr w! 0tal1.&0/r,(t ; ur/"!r îlluliln/ tp%|iltuull ulr ûl!txûn/. &a/ n4il|futlillxotltl lllt-
+ ,  +  . .  + ' 1 ,  .  t  |  +  I t .  I  t +  ,  t  + .  t  t  T
U14/ll Ul/ Mtililn/ U/ (lwhttl/ ûX|ilntu'Ut J U/ Afi)Ail.l/ wltl UtI04l/ U/ wlilil/ fn/ b/ ttrtuïn/ Atîtilr
t I  c n(n/ Mlu.

00 lû55 - Prpotufr. /t /,taffraùaau I(, ln tf apùn n,t ilffi, /u
r '  . l - .

apùtfi'nu bun wpûfu ' witu u, mttifr /w,xh,ri ûn oiwuofaa, l+,/E1t
tu ol,' ù ^il,ld u ilmt u ù, h l ui u,ut' d'aa o ut (t'w r,tnl',t,, r u/,ft un

. r r t C  u .  r ' . + t  C t t  a t  t +  t l  . t t  I  .  * t t J *  t
!ffikiltul.ku W dtl,u (t/ 

filtl ftnlilnrul, Mat/ tut/ tûlw u'ulû((tLilill dù,u
k/ ftt),ttilt pltTtfuttu

01b00 - Affiilû 3000 w. 40,,,nn//x,, hof à,urp, !û4fu fu4fr.Mù
I  I  l t  L  I  t l  t  t 4  t  A ) . Y -

Ju rtou fu &uwt patuu ûUta!(,Ir da/ailI hhnu d/|tulil/ilo/. Tutt fufitu
t I t

(û11il.û.

0ll,l5 - 904f, /,t' kuilnù un i,afulputtu inpufi,t, tnpi/m,af h ,nfriu
/w to/, qli ̂ r,fu,,, ùa h ̂ nil//tu Onot' l, w p tiiit /r, k fuitk;u, un
t ri,,ilhuf fu (r,^it r' aurfai u u,r, ytrr,r/, ;,lUû. fuitnE a,ù i.Lrn l,
/nit ̂ t nal;nn, lan !,'lul ;n lu t ri, tut ttl, /n;u h fuM; (,1w, p ffi,

l r -  V  n  |  ,  '  L  I  L  l  ,  |  ,  ' t

il4fuldirt q!û]t/ tt&il dûttl (û/ uilil|/ !!/ (l,ttl/ tl/ t/,tdt4/tl/ qW/ (A/ c}Mtr dtulairy-
. + l' P.. 1+ ll lll) r/1'. + I vl
llly UAlItr Wtilt. Ar /U wl,hA lht6 (l/ ttlilXllr. l(/ IilUl AMri 3U l%tuUil

t  - l  L +  h  I r  l  D  L t

attal,Ilr U/ ilillM,/. <!/ uwa Ul/ utMta.l/ kn6 pl0{/,lt/. Dttilq/M'iltl,ill (û/

,,tmlh tu wauu ùwfr h ul 0!, h Miil ûnffi,,]'ûrkriln, hi !;lûfrrtu

w. Aiffi lq lrlh^ A@t .ryh^^?01 Ëfu liln-w,S on
L  l  + + l  l ) ' 1 1 )  / 4 1  I  n  , l

u0û ut'tl tW MiAr,Ur (nlgû{ltr AIUû0/ W ! Ufut îtutl Ur ail/.

001,00 - ?uf-fu r'antr i|, /,'un oliumaTlu hi- -
^ . r L . - (1r a G - ,, U I

q/&'ua ltu a/ (t/ lnMpùtutfp lûtil (A W|ilt/a. J utula I' 4 J  
h  + l t t  t  ,  t  t + L  I  t q L  I

M4ltalnu,M&tl/ ll/ hAXilûûI/ il%il (ûtû!ilil/,tl dl tkil (Aill/- |
+ t t  t . -  6  t * .  t  Q  a u  t  I

wlr'tlr% Wl/LtU, !ûttl ttlhJuiûtuûltl/. I
001û5 - Ju ilun h uln^,û lu wuu+u wfifiinpu 1

puitlûk u,,u mup /,'ail tn h uailnu)ffit, Bal;* , il 
' 

1'ania 
/u,t,n | &u wnurtt a /tar ryurd, ^t^t, uiati

/  . '  l J  I  + .  /  l l l  ' t t + t  +
(WM Ul uîl/ |tt/ (lilWû/ Wllllr Ar Ul glw l0MtnM,û
MrqrfrM,,f) Ufuw,tuf,nlh -Zs ,,,/ffi ùnh/nffi,. n
t + + / ) t / l  L ' t t

lat! u^{W un latr lntt n/ur'u/ ftûtt(/ Putù ûIlnilûtu/ (!/
!0{t

00tr15 - Affiilr, trOOO ,r. Tufu, h rwru ut
wiuTual it ,,ntt,tw, * ,r,1il,0 /* ,r,rhrf4iil, W
Ût!,ffin;w /û,u lqtr (ru!ililh (i, tto l^/û,) €lhia
tiltutu w ̂ iliw ilt, ililtnrfûh,,Mrnlhanuialuw
loanr, ùii(ifr,. ?oirlfri i, nnuan h &,^u uw h ̂ nt/,
ûnw wfu, /r m^prraù,tt, /fu,tninrû, ptriti/tnar,,tT wf
33U". fAilMJtl tltltLttltttil fu ail4 a/ ûU lmdûU tûil-

t iu. Aurut' /ti, iaf,in ur t u /itfw,u v viaailu llw-
+ +  I  t .  + 4  +  o c î . .  l *  . . . t  !  *
AtuMl tu/ îtuxl/ ililXùW. <!/ ltlullil/ fttltd&tl/ Ulr
/nirt liw, il'ilhrr,,!;.

001'30 - Tdwi,ri la Mtu/ra ir t0000 *. &u niiw,
d  . i  I '  L .  t . ,  I! agk/ û/ ,tiltt/l!!/rr. . | ry.ulr! y u.tu w*ryryy-

Alrm,. Ju ui ^Ml,In, uttui /t,u h kJrilù, kqr,,h/,, trtu h /a. Ja
w /$gu p ua *t ft;u u /"oi/fu,n^ p u,l lmu,fsaqr at nnu /,'k^ r, qu w
+  v \ 4 '  I  q +  ! : t  n H  L  t  I ,

UIu,tJ!/ A/û/ Ar/-XU!t[t. | 0tt1/ pL'Iltl/ 1,!Allu. dtilAtil/ lttlv (n/ lpw.(/ wt/

wfua,,ta /na h,nit, atù /a,a uw lulufrmtw /r, tntû,.' A ù wMltf
ut,, ntpt rlur,/' ùuùryMu topp!,aw n'tfri, ilt, poifri,,,t ùw plaau tw h
al,ilt Btnl,ilffinrilt [r^J* A,a h k^yi /r' pola4ïiliiu'h ^ruw
l/Mnt uMlI/.

Arn ^M; l, !,ùtattifrila pilu at laad /nn û:ûnlufrmpw. Ju tt.t-
+  / t + .  t  . t  / J . o  t  I '  t  t ' / )  t 4  t  l nntffiit u,,ut ilohu tattilu,-wt'4ffitu wa fu liû, dûalo uwûIut ùalw

lt tn u,r, rl.u,air,t. IA u^ih ù,/uittt w r,1/i4a. Auffi, ̂nt/u 'nfur,ur,lu
u4a4w, h pu^,ttu ̂nituu /w lata A/,i, A ut ttklu; Mù ffifi,,,nlï
[tlitrà, /x,w ûnkil fu, ̂nfi,tu €* fr/,nrf /n t lu uulu linù pat frwrtu

AEa'rr Jr ow W@,ry,** @ !'wW ryt' ouio
û/ nW lnilr (n/ J V ru ltr ll I W |ilry ftltntu ! 0t t/u u\otuilo)i Ui ututil...

.  + .  ' l  + . +  L  + +  l u  f ) + 4
\tuU/ Ulûlt U telûtt î1/ (tu lklll.JllllM/. &.1/ IilAWA/

t  I  + .  .  +  l l  , t  l r  + t  l t .  t t
AûtW.tt ulPttl,rttt ; U/ W,Ullp,till,ttl/ fu/ (lLtfu ftuIl

'  +  L '  ' u v  ' L z
(tu UI{Afilûl/ ûr U,ilùMtl/ mmfidmmlt utrt

gwagutunfu ork^ otw^
001,50 - At;n/r, sooo * &u

ptntbw /nnu h nlur,lataf raa/t, i, u//t' 
/n, (,a;t, ufuiin t . &u uao,t fr /wnu
/,:k^w njrùw fu [ui-^i^,l Ja paw h

, t L f . l L t h t

lilt/ pû/u tMt)ùhtJul. tnû/Ihrtûfr. &0/ ltt/W
|  , ' L  |  .  U  |  ,

dtr (t/ tû)tu ul/ !\ilrb'tq lW lû ynl4wt

32 - (L'If(ù{(NïE - Avril 2009

ûtufui



ta revue des passionnés d sciences de l'Univers

rl$ r%

-

U ) -. . -
L L -

- ^ -

( \ l -
Y -

É --
I  l f ,  r [  t l "rr i" , i  It  , i  . . .  J r  J l  . . r r f ' " ' l  -


