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Etude de la relation entre la couleur NUV-r et l'environnement? et idem pr Ha et D4000
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@9:*1%7'1%&5#&491:#".97&%"&5c<8950".97&'%-&$#5#=.%-&G!""#$#%&'I&%-"&'%8%70&07&'%-&-0P%"-&:#P%01-&
'%-&1%;+%1;+%-&%7&;9-:959$.%&:9'%17%>&H%-&$#5#=.%-&-97"&'%-&;9:*9-#7"%-&%--%7".%55%-&'%&79"1%&
d7.8%1-> & V55%- & -% & -%1#.%7" & 491:<%- & "1E- & "e"O & *#1 & 07% & #;;0:05#".97 & $1#8."#".977%55% & '% &:#".E1%&
91'.7#.1%&'#7-&5%-&[97%-&'%7-%-&'%&5cd7.8%1-&*1.:91'.#5>&B#7-&5%&-;<7#1.9&;5#--./0%&'0&f.$`f#7$O&5#&
70;5<9-,7"+E-% & -c#11g"% & #*1E- & 5# & *19'0;".97 & '%- & 79,#0= & 5<$%1- & GR,'19$E7%O & R<5.0:IO & ;#1 & 5%&
1%419.'.--%:%7"&'%&5cd7.8%1-&7%&*%1:%"&*50-&5#&40-.97&'%-&79,#0=>&B#7-&5%-&$#5#=.%-O&5%-&<"9.5%-&897"&
*1%7'1%&5%&1%5#.-&*901&4#F1./0%1&5%-&79,#0=&*50-&5901'-O&'97"&07%&41#;".97&-%1#&'.--<:.7<%&'#7-&5%&
:.5.%0&.7"%1-"%55#.1%O&%"&*9011#&-c.7"<$1%1&'#7-&5#&;9:*9-.".97&'%-&*5#7E"%-&%"&*%1:%""1%&5c<:%1$%7;%&
'%&5#&Y.%>&
h7&-#."&#0P901'6+0.&/0%&56%78.1977%:%7"&'%-&$#5#=.%-&P90%&07&1e5%&"1E-&.:*91"#7"&'#7-&5%01&491:#".97&
%"&5%01&<8950".97O&%"&07&$1#7'&79:F1%&'%&"1#8#0=&97"&<"<&*0F5.<-&-01&;%&-0P%">&^#1&%=%:*5%O&.5&%-"&F.%7&
;9770&/0%&'#7-&5%-&1<$.97-&'%&491"%&'%7-."<&'%&$#5#=.%-&/0%&-97"&5%-&#:#-O&5#&*19*91".97&'%&$#5#=.%-&
/0.&97"&07%&4#.F5%&#;".8."<&'%&491:#".97&-"%55#.1%&G%55.*"./0%-I&%-"&*50-&$1#7'%&/0%&'#7-&5#&*9*05#".97&
'%-&$#5#=.%-&'%&;+#:*&/0.&%-"&'9:.7<%&*#1&5%-&$#5#=.%-&-*.1#5%->&
H%&F0"&'%&;%&-"#$%&%-"&'6<"0'.%1&56.7450%7;%&'%&56%78.1977%:%7"&-01&56#;".8."<&'%&491:#".97&'%-&<"9.5%-&
'#7-&5%-&$#5#=.%->&B#7-&;%""%&<"0'%&790-&0".5.-%197-&;9::%&*#1#:E"1%&'6%78.1977%:%7"&5#&'%7-."<&
59;#5%O&;6%-"&L&'.1%&5%&79:F1%&'%&$#5#=.%-&*#1&07."<&'%&8950:%&/0.&%7"901%7"&;+#/0%&$#5#=.%&i&"%-"&j>&
H%&79:F1%&'%&$#5#=.%-&*#1&07."<&'%&-014#;%&-01&5%&;.%5&%-"&07%&#**19;+%&'%&5#&:%-01%&'%&'%7-."<&/0.&#&
*#1&%=%:*5%&<"<&0".5.-<&*901&"1908%1&'%-&#:#-&'%&$#5#=.%->&(#.-&'%0=&$#5#=.%-&<59.$7<%-&5607%&'%&
56#0"1%O&*%08%7"&#**#1#."1%&*19;+%-&#7$05#.1%:%7"&*#1&%44%"&'%&*19P%;".97O&.5&4#0"&'97;&#89.1&#;;E-&L&
5#&"19.-.E:%&'.:%7-.97O&/0.&%-"&5#&'.-"#7;%&'%-&$#5#=.%->&@%""%&'.-"#7;%&*%0"&g"1%&;#5;05<%&#8%;&5#&
:%-01%&'0&'<;#5#$%&-*%;"1#5&G1%'-+.4"O &!""#$#%&(I&-.&97&'.-*9-%&'0&-*%;"1%&'%&569FP%"O&90&%-".:<%&
#8%;&5#&:<"+9'%&'0&1%'-+.4"&*+9"9:<"1./0%&-.&97&7%&'.-*9-%&/0%&'%-&9F-%18#".97-&%7&.:#$%1.%>&H#&
*1%:.E1%&:<"+9'%&%-"&*50-&*1<;.-%&:#.-&*50-&'.44.;.5%&L&9F"%7.1>&B#7-&;%&-"#$%&790-&#897-&'<;.'<&'%&
;19.-%1&;%-&:<"+9'%-&#4.7&'69F"%7.1&07&:%.55%01&%7-%:F5%&'69F-%18#".97->&
d7%&49.-&;%-&'%0=&%-".:#".97-&'0&*#1#:E"1%-&'%&'%7-."<-&9F"%70O &.5 &790-&-%1#&*9--.F5%&'6<"0'.%1&
56.7450%7;%&'%&;%&*#1#:E"1%&-01&'%-&*19*1.<"<-&*+,-./0%-&/0.&-97"&'%-&.7'.;#"%01-&'%&5#&491:#".97&
'6<"9.5%-&#0&;k01&'607%&$#5#=.%&G5#&;905%01&'607%&$#5#=.%O&56<:.--.97&R#5*+#O&&%"&5%&i&F1%#S&j&BXbbbI>
^901&;%5#&790-&#897-&;97-"10."&07&<;+#7".5597&'%&$#5#=.%-&L&*#1".1&'%&'%0=&$1#7'%-&F#-%-&'%&'977<%-&
G!B!!&%" &UKHVWIO & %" & 1<;0*<1< & 5%- & .7491:#".97- &/0. &790- &-%197" &7<;%--#.1%- &*901 &79"1% &<"0'%&
G@+#*."1%&TI>&&B#7-&5%&@+#*."1%&N&790-&#7#5,-%197-&5%-&;#1#;"<1.-"./0%-&'%&79"1%&<;+#7".5597O&"%5&/0%&
5%-&:#$7."0'%-O&;905%01-&G*901&5#&'<4.7.".97&'%&;%-&"%1:%-&89.1 &!""#$#%&)IO&%"&'#7-&5%&@+#*."1%&X&
790- &:97"1%197- &;9::%7" &;%1"#.7- & .7'.;#"%01- &'% & 5# & 491:#".97 &'6<"9.5%- &8#1.%7" &%7 & 497;".97 &'%&
56%78.1977%:%7">&&
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nce de l'environnement s us utiliserons comme pa es par unité de volume q face sur le ciel est une ap
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! !B!!&G!59#7&B.$."#5&!S,&!018%,I

H%&!59#7&B.$."#5&!S,&!018%,&G90&!B!!I&%-"&07&*19$1#::%&
'% & 5#1$% & 1%5%8< &'%- & 9FP%"- & ;<5%-"%- &0".5.-#7" &07 & "<5%-;9*%&
-."0< & L & 569F-%18#"9.1% & '6K*#;+% & ^9.7"> & @% & *19$1#::%&
'<:#11<&%7&TbbbO& &*91"%&5%&79:&'%&5#&497'#".97&K541%'& >̂&
!59#7O & %" & # & *901 & F0" & '% & ;#1"9$1#*+.%1 & Tl &m & '0 & ;.%5 & %"&
'6%71%$.-"1%1 & 5%- & .7491:#".97- & 1%5#".8%- & L & *50- & '% & Nbb&
:.55.97-&'69FP%"-&;<5%-"%->
!B!!&0".5.-%&07&"<5%-;9*%&9*"./0%&'<'.<&'%&T>l&:E"1%-&'%&
'.#:E"1%O&%"&*1%7'&'%-&.:#$%-&*#1&F#7'%&'#7-&5%&;.%5&GF#7'%&
'% &T>l &'%$1<- &'% & 5#1$%01I &L & "1#8%1- &;.7/ &4.5"1%- &'.44<1%7"-&
G79::<-&0O&$O&1O & . &%"&[I> &@%-&.:#$%-&-97"&#7#5,-<%-&*901&
*19'0.1%&07&;#"#59$0%&'%-&9FP%"-&9F-%18<-O&#8%;&07&$1#7'&
79:F1%&'%&*#1#:E"1%-&:%-01<-&%"&'%-&8#5%01-&'<1.8<->
@%- & '977<%- & *%1:%""%7" & <$#5%:%7" & '% & -<5%;".977%1 & '%-&
;.F5%- & *901 & '%- & :%-01%- & -*%;"19-;9*./0%- & G;% & -97" & ;%-&
'977<%- & /0% & 790- & 0".5.-%197" & *901 & ;97-"10.1% & 79-&
<;+#7".5597&'%&$#5#=.%-&i&;.F5%-&jI>
B%*0.-&-#&:.-%&%7&#;".8."<O&5%&!B!!&#&1%7'0&*0F5.;&n&$1#7'&
59"- & '% &'977< & GBC)OBCTO>>>I> & ^901 & ;97-05"%1 & ;%- & '977<%&
790- & #5597- & 0".5.-%1 & 5# & *19$1#::#".97 & %7 & !DH& G5#7$#$%&
'<'.< & L & 56.7"%119$#".97 & '% & F#-% & '% & '977<I & *0.- & 790-&
"1#."%197-&5%-&'977<%-&#.7-.&9F"%70%-&&#8%;&'%-&*19$1#::%-&
(JBK!&G59$.;.%5-&'%&"1#."%:%7"&'<8%59**<&*901&56#-"1979:.%&*#1&56V!hI>
\90-&#5597-&"1#8#.55%1&-01&5#&'%17.E1%&:.-%&L&P901&'%&5#&F#-%&'%&'977<%-&'0&!B!!&GBCnI&/0.&"9"#5.-%2

V7&^+9"9:<"1.%&2
`))__N&'%$o&%7&-014#;%&'0&;.%5&9F-%18<%
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`)O_XbOZ_b&9FP%"-&G89.1&"#F5%#0I

!*%;"19:<"1.%&1<#5.-<%&*901&07%&;908%1"01%&%7&597$0%01&
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T
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J7;9770 TpONpN
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par bande dans le ciel (bande de 2.5 degrés de largeur)

sur une bande de 2.5 degres sur le ciel

dérivés.

dérivées.

grand
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données

donnée

données

données
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données
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H#&4.$01%&)&1%*1<-%7"#7"&5%-&-014#;%-&'0&;.%5&9F-%18<&*#1&5%&
!59#7 & G;+#/0% & *9.7" & 1%*1<-%7"% & 07% & $#5#=.% & /0. & # & <"<&
:%-01< & %7 & -*%;"19:<"1.% & #8%; & 07 & [rb>n & -9." & ZTpONZ)&
$#5#=.%-&#0`'%5L&'%&[tb>n&.5&76,&#&/0%&"1E-&*%0&'%&$#5#=.%-I

^901 & .550-"1%1 & 5%- & 1%5%8<&'%& 5# &*9-.".97&'%-&
$#5#=.%- & '#7- & 79"1% & 07.8%1- & i&*19;+%&j&
9F"%70 &#8%; & 5% &!59#7O & 97 &*%0" & 1<#5.-%1 & 07&
$1#*+./0% & Gu.$01% & TI & %7 & *-%0'9 & "19.-&
'.:%7-.97&'#7-&5%&-%7-&9v&.5&1%*1<-%7"%&5%-&
*19P%;".97- & -01 & 07 & *5#7 & '607% & *#1".% & G;#1&
*19P%"%1 & 5#& "9"#5."<&1%7'1#.& 5#&;#1"%&9*#/0%I&
'%&5#&"19.-.E:%&'.:%7-.97&G'%&`)OTl&L&)OTl&
'%$1<- & %7 & '<;5.7#.-97 & .;.I> & @+#/0% & *9.7"&
1%*1<-%7"% & 07% & $#5#=.% & ;97"%7#7" & '%-&
;%7"#.7% & '% & :.55.97 & '6<"9.5%- & 5% & ;%1;5%&
%="%17% & ;911%-*97' & L & 07% & '.-"#7;% & '% & T&
:.55.97&'6#77<%&50:.E1%&*50-&5%-&*9.7"-&-97"&
190$% & *50- & 5# & $#5#=.% & ;97".%7" & '%- & <"9.5%-&
8.%.55%-> & h7 & *%0" & 1%:#1/0%1 & '%- & 1<$.97-&

:#7/0#7"% & ;%5# & %-" & '0 & L & 5# & *1<-%7;% & '0 & '.-/0% & '6<"9.5% & '% & 79"1% & *19*1% & $#5#=.% & /0. & *#1 & 07%&
50:.79-."<&"19*&.:*91"#7"%&790-&%:*g;+%&'%&1%$#1'%1&'#7-&;%-&'.1%;".97->

! UKHVW&GU#5#=,&V8950".97&V=*591%1I

H%&*19P%"&UKHVW&5#7;<&5%&Tp&#81.5&TbbN&#&*901&F0"&'6%44%;"0%1&07%&
-<1.% & '% & $1#7'- & 1%5%8<- & %7 & .:#$%1.% & %" & %7 & -*%;"19-;9*.% & '#7-&
5605"1#8.95%"O & %" & %7 & *#1".;05.%1 & 56.:#$%1.% & '0 & ;.%5 & %7".%1 & '#7- & '%0=&
F#7'%-&*#--#7"%-&G\08&%"&u08&*901&7%#1&%"&4#1&05"1#8.95%"I>&
@%- &9F-%18#".97- & 49017.197" & -01 &*50-.%01- &:.55.97- &'% &$#5#=.%- &'%-&
.7491:#".97- & -01 & 5%01 &<:.--.97 & '#7- & 5c05"1#8.95%" & /0. & %-" & 07 & F97&
"1#;%01&'%&5c#;".8."<&'%&491:#".97&'6<"9.5%->
H%-&;+#:*-&'%&80%&;%&UKHVW&-97"&'%-&;%1;5%-&'%&1#,97&)>T&'%$1<->&
UKHVW&9F-%18%&'#7-&5%&'9:#.7%&'%&597$0%01-&'697'%&'%&)Nl&L&Tpb&
7#79:E"1%->&H6#**19;+%&+9:9$E7%&'%&UKHVW&%"&-#&491;%&-"#".-"./0%&
*19'0.197" & 5% &*1%:.%1 &*#791#:#&'% &79"1% &d7.8%1- & %7 &;97-"10;".97O&
*%1:%""#7" & '% & :.%0= & ;9:*1%7'1% & /0%5- & -97" & 5%- & :<;#7.-:%-&
*1.7;.*#0=&/0.&$908%17%7"&56#;".8."<&'%&5#&491:#".97&-"%55#.1%&L&$1#7'%&
<;+%55%&'#7-&56d7.8%1->&

N

G1H,/#%'3%&1#+%;<-#/=5%70/%+#%9I99

G1H,/#%(3%9./,6.,/#%8#%+>,"1=#/-%7/26?#%2<.#",#%0=#6%+#-%
82""5#-%9I99

*++,-./0.12"%(3%90.#++1.#%J!4KL

représentant

représente les regions du ciel observees

mesuré

mesurée

relevé

relevés

dimension

dimensions

rendrai

rendrait

centaine

centaines

;

représen centain externe million tenue avec les

million

millions

;

représen centain externe million tenue avec les

manquantes

manquante

d'étoile

d'étoiles

projet

satellite ?

sur

pour

ce

de



A90"&;9::%&5%&!B!!&5%&*19P%"&UKHVW&790-&9441%&5#&*9--.F.5."<&'%&;97-05"%1&-%-&'977<%-&8.#&(K!A&
%"&%7&.7"%119$%#7"&5#&F#--%&'%&'977<%&%7&!DH&89.;.&5%-&'.44<1%7"-&i&'#"#&1%5%#-%&j&'%&UKHVW&2
KJ!&2&K55&-S,&J:#$.7$&!018%,&w&BJ!&2&B%%*&J:#$.7$&!018%,&w&(J!&2&(%'.0:&J:#$.7$&!018%,&w&\U!&
2&\%#1F,&U#5#=,&!018%,&w&UJxUJJ&2&U0%-"&.78%-".$#"91&)%"&T&&w&@KJ&@K5.F1#".97&J:#$.7$

H605"1#8.95%"&790-&#**91"%&07%&8.-.97&'.44<1%7"%&'%&-*%;"1%&+#F."0%5&89.;.&.;.&07&%=%:*5%&'%&5#&
$#5#=.%&K7'19:E'%&G(N)I&5#&*1%:.E1%&.:#$%&GJ550-"1#".97&XI&%-"&5#&8.-.97&"1#'.".977%5&'#7-&5%&8.-.F5%&
'%&;%55%&;.&%"&5#&'%0=.E:%&%55%&790-&:97"1%&K7'19:E'%&80&%7&05"1#&8.95%"&GJ550-"1#".97&lIO&;%;.&790-&
:97"1%&5#&*1<-%7;%&'%-&<"9.5%-&;+#0'%&P%07%&G'01#7"&;%""%&*+#-%&'%&5%01-&8.%&5%-&<"9.5%-&<:%""%7"&
F%#0;90*&'#7-&5605"1#&8.95%"I>

! @97-"10;".97&'%&56<;+#7".5597&'%&i&;.F5%-&j

^901 & ;97-"10.1% & 79"1% & <;+#7".5597O & 790- & #5597- & *19;<'%1 & '% & 5# & 4#y97 & -0.8#7"%&2 & 790- & #5597-&
-<5%;".977%1&'#7-&5#&F#-%&'%&'977<%-&'0&!B!!&'%-&$#5#=.%-&'#7-&07%&F#7'%&<"19."%&'%&'<;#5#$%&
-*%;"1#5O&*0.-&%="1#.1%&'%&5#&F#-%&UKHVW&'%-&'977<%-&dY&*901&5%-&-901;%-&;9::07%->&h7&1%"9017%&
%7-0."%&-01&5%&!B!!&*901&1<;0*<1%1&5%-&.7491:#".97-&0".5%-&*901&5c<"0'%>&B.8%1-%-&;90*01%-&-%197"&
%44%;"0<%-&*901&7%&$#1'%1&/0%&'%-&9FP%"-&/0.&97"&'%-&:%-01%-&'%&F977%-&/0#5."<->
H# & 4.$01% & N & :97"1% & 5# & '.-"1.F0".97 & %7 & 1%'-+.4" & G[I & '% & 5# & "9"#5."< & '%- & $#5#=.%- & '0 & ;#"#59$0%&
-*%;"19-;9*./0%&'0&!59#7&G-9." &ZTZOlll&9FP%"-I> &^901&;97-"10."% &07&<;+#7".5597&+9:9$E7%O &790-&
#5597-&-<5%;".977%1&5%-&$#5#=.%-&'#7-&07%&F#7'%&'%&1%'-+.4"&1%5#".8%:%7"&<"19."%>&\90-&;+9.-.--97-&5%&
'9:#.7%&b>)r[rb>)lO&;#1&.5&%-"&L&5#&49.-&'#7-&07%&[97%&'%&1%'-+.4"&9v&97&"1908%&07&$1#7'&79:F1%&

X

*++,-./0.12"%)3%!"8/2MN8#%:D)'%=,#%#"%
=1-1<+#F

*++,-./0.12"%O3%!"8/2MN8#%:D)'%=,#%#"%
,+./0=12+#.F

C%5%#-% KJ! BJ! (J! \U! UJJ @KJ !^V@ACK AhAKH

UC) NbnX )X ))T lT ` ` n NTlZ

UCT]UCN )lnT) )_l )b)n TZ_ Tpp Tb X) )nlXp

UCX]UCl TpT_Z TZT T)_) Xlp npp Np )nX NT)pb

basse

base

donnée

données

« data release »

sondages? ou programmes?

La il faut dire que c'est le nombre de champs pr les differents data release de chaque programme GALEX

de spectre habituel

:

traditionnel

traditionnelle

elle

chaude jeune

chaudes jeunes

leurs

leur

bonnes qualités

bonne qualité



'c9FP%"- & '#7- & 5% & ;#"#59$0% & '0 &!59#7O & %"&
/0%&790-&'.-*9-97-&'#7-&;%&'9:#.7%&'%&[O&
'c07 & ;#"#59$0% & 'c#:#- & '% & $#5#=.%- & /0%&
5c97 & *9011# & 0".5.-%1 & *901 & 8#5.'%1 & 79"1%&
%-".:#".97&'0&*#1#:E"1%&'%&'%7-."<&59;#5%>

d7% & *1%:.E1% & -<5%;".97 & %" & %44%;"0< & #0&
:9,%7&'%&5#&1%/0g"%&!DH&GD0%1,)&2&!"#$I&
'977<%&'#7-&5cK77%=%&K&2
h7&*#1"&'%&5#&"#F5%&'0&!59#7&!*%;hFP&/0.&
;97".%7" & 5%- &9FP%"- & -*%;"19O &97 &7% &$#1'%&
/0% & 5%- & $#5#=.%- & '97" & 5% & [ & &:%-01< & %7&
-*%;"19-;9*.%&#8%;&07%&;974.#7;%&z&Zb&m&
%-"&'#7-&5#&"1#7;+%&b>)r[rb>)l>&h7&;90*%&
%7&:#$7."0'%&1&G)lr1r)n>_I& &/0.&-97"&5%-&
5.:."%- & 1#.-977#F5%- & *901 & 5%- & 9FP%"-&
-*%;"19 & '0 &!59#7> &h7 & 7% & $#1'% & *#- & 5%-&
9FP%"- & #8%; & '%- & i&{#17.7$-&j & -01 & [&
G1%'-+.4" & -*%;"19 & 797 & :%-01<O & 1%'-+.4"&
-*%;"19 & 1#"<O & -#7- & 190$%O & -#7- & -*%;"1%O&
%";IO & &*0.- &97&-0**1.:%& 5%-&9FP%"- &-.$7#5<-&'#7-& 5%-&:#-/0%-&[97%&-#"01<O &%";> &h7&9F".%7"&#591-&
)NnZNX&;.F5%-&'#7-&79"1%&<;+#7".5597>
V=%:*5%&;.&'%--90-&G4.$01%-&l&%"&_I&'69FP%"&L&<8."%1&2

@%;.&;97-"."0%&56<;+#7".5597&79::<&LM& G*901 &:;+#7".5597 &M#5#=.%-I>&J5&;97".%7"&07./0%:%7"&*901&
;+#/0%&$#5#=.%O&-97&.'%7".4.#7"&'0&!B!!&G-'--JBIO&%"&-%-&;991'977<%-&&-01&5%&;.%5&G1#O&'%;I&!""#$#%
&O>&?%&8#.-&%7-0."%&;19.-%1&;%"&<;+#7".5597&#8%;&5%-&;#"#59$0%-&'%&UKHVWO&*901&%7&%="1#.1%&'%-&
'977<%-&'#7-&5c05"1#8.95%">&?c0".5.-%&07%&"#F5%&G=!B!!BCnI&'#7-&5#&F#-%&'%&'977<%-&UKHVWO&/0.&
;97".%7" & 56.'%7".4.#7" & !B!! &:.- & %7 & 1%5#".97 & #8%; & 5%- & ;911%-*97'#7;%- & *901 & UKHVW & /0% & 5697&
#**%55%1#&$#5JB>&@%""%&;911%-*97'#7;%&i&:#";+&jO&#&<"<&4#."%&*#1&07%&:<"+9'%&'%&;9:*#1#.-97&'%&
;991'977<%-&-01&5%&;.%5O &%"&5#&"#F5%&'%&:#";+&;97".%7"&'97;&5#&'.-"#7;%&'%&:#";+&9F"%70&G97&7%&
$#1'%1# & /0% & 5% & *50- & *19;+%I & 591- & '%- & ;9:*#1#.-97- & 9FP%"- & !B!! &UKHVW> &V55% & ;97".%7" & #0--.&
;9:F.%7 & '% & -901;%- & UKHVW & ;911%-*97'%7" & L & ;9:F.%7 & '% & -901;%- & !B!! & %" & 1<;.*19/0%:%7"&

l

*++,-./0.12"%P3%Q"%#$#M7+#%8#%H0+0$1#%82".%+0%
M#-,/#%-#/0%H/0"8#M#".%R0,--5#

*++,-./0.12"%S3%Q"%#$#M7+#%8#%M0-E,#%077+1E,5%
0,.2,/%8>,"%2<T#.-%./N-%</1++0".%:0,%6#"./#%2"%=21. %

,"#%.06?#%E,1%#-.%,"#%H0+0$1#F

G1H,/#%)3%U1-.2H/0MM#%8#%+0%/570/.1.12"%#"%V-7#6%8#-%H0+0$1#-%8,%
9I99

et effectué

est effectuée

zone saturé

"zone saturée"

objets

objet



GM0.6?62,".&&%"&/#=#/-#M0.6?62,".A&/0%&5697&*1%7'1#&<$#5&L&)&'#7-&5%-&'%0=&;#-&*901&7%&$#1'%1&/0%&
5%-&-901;%-&#8%;&07&-%05&%"&07./0%&:#";+I>&&u.7#5%:%7"O&97&<5.:.7%&5%-&-901;%-&#0&F91'&'%&;+#:*&'%&
;#*"01% & '% &UKHVW& G;% & -97" & '%- & ;+#:*- & '% & bO_ & '%$1< & %" & 97 &$#1'% & 5%- & 9FP%"- & '#7- &07 & 1#,97&
R2=W/081,-&r&bOll&'%$>IO&&%"&97&;90*%&5#&:#$7."0'%&B,=&-01&5c.7"%18#55%&b`TX&*901&<8."%1&5%-&9FP%"-&
#F%11#7"-&90&"19*&4#.F5%-&G%"&'97;&#8%;&'%-&.7;%1"."0'%-&"19*&$1#7'%-I&!"%$>
h7&*#--%&#.7-.&'%&)NnZNX&9FP%"-O&L&NlZZ)&9FP%"-&G5%-&#0"1%-&76#,#7"&*#-&5%-&.7491:#".97-&'<-.1<%-&90&
76#,#7"&*#-&<"<&:#";+<-&90&7%&;911%-*97'#7"&*#-&L&79-&;1."E1%-&'6<*01#".97&<5%8<-IO&;%"&<;+#7".5597&
-6#**%55% & :#.7"%7#7" &LM,& G:;+#7".5597 &M#5#=.%- &,749I> & !01 & ;%""% & F#-%O & P% & ;97-"10.- & N & -90-&
<;+#7".5597-&#8%;&'%-&;90*01%-&%7 &B,=& '.44<1%7"%-O&:9".8<-&*#1&5%&$1#*+./0%&'%&5#&4.$01%&XO&/0.&
:97"1%&5%-&%44%"-&'0&"%:*-&'c%=*9-.".97&-01&5%-&5.:."%-&%7&:#$7."0'%&\08&%"&5%-&%11%01-&'%&:%-01%&
G\08|:#$%11I&2

H#&;90*01%&%7&708|:#$%11&r&b>l&%-"&;9::07%&L&"90"&5%-&"%:*-&'6%=*9-.".97
VUJ#.-&7%=*".:%&r&_bb&97&8#&;90*%1&%7&&708&r&TT>l& !"&'#$

VUJ:.-&_bb&r&7%=*".:%&r&Tlbb&97&8#&;90*%1&%7&708&TN>l& !"&'%$

VUJ'.-&7%=*".:%&z&Tlbb&97&8#&;90*%1&%7&708&r&TX !"&'&$

h7&9F".%7"&'97;&5%-&<;+#7".5597-&-0.8#7"-&2&VUJ#.-&TlNTX&]&VUJ:.-&N)n_&]&VUJ'.-&)ZTl
h7&1%8.%7-&%7-0."% &-01& 5#&F#-%&'0&!59#7&*901&1<;0*<1%1&;%1"#.7%-&'977<%- &G97&*%1'&#0&*#--#$%&
/0%5/0%-&1#1%-&9FP%"-&/0.&7%&7c97"&*#-&5%-&.7491:#".97-&/0.&790-&.7"<1%--%I2&&!"('#)%)&$

-7#62<T*IA%V-7#6A%V-7#6K//A%8#/#8W,A%8#/#8WHA%8#/#8W/A%8#/#8W1A%8#/#8WVA%#//W,A%#//WHA%#//W/A%#//W1A%
#//WVA& %" &97 &;#5;05 &07% &;95977% &*901 & 5# &:#$7."0'% &#F-950 & 1 &0<-W/O & %" &0<-W",=& *0.- & 5# & 5#1$%01&
</0.8#5%7"%&'%&5#&1#.%&R#5*+#&GU0+7?0W#XI&#.7-.&/0%&-97&%11%01O&%"&*901&4.7.1&5%&'Xbbb>
h7&#**%55%1#&#591-&;%-&"#F5%-)LM,2#%3&G;#1&97&#&'%0=&-901;%-&'6.7491:#".97&-'--&%"&$#5%=I&
h7&#&'97;&'%-&"#F5%-&#8%;&5%-&'977<%-&-0.8#7"%-&-01&79-&i&;.F5%-&j&2&
H0+*IA-8--*IA/0A8#6AI1-.0"6#D0.6?A",=WM0HA",=WM0H#//AR,=WM0HAR,=WM0H#//A#W<=AR2=W/081,-A"#
$7.1M#AR#$7.1M#A-7#62<T*IAV-7#6AV-7#6K//A8#/#8W,A8#/#8WHA8#/#8W/A8#/#8W1A8#/#8WVA#//W,A#//WHA#/
/W/A#//W1A#//WVA0<-W/A0<-W",=AU0+7?0W#XA?0+7?0W#XK//A8OYYY

_

G1H,/#%O3%Z570/.1.12"%8#-%./21-%56?0".1++2"-%!*9%D*9%#.%I*9%#"%M0H"1.,8#%,=%#.%#//#,/

Double-click to edit.

Double-click to edit.

en NUV (nexptime)

amps de 0,6 degré et o la magnitude Nuv sur l’i des incertitudes trop gran 991 objets (les autres n'ay

ne

intéresse

intéressent

calcul

calcule

absolu

absolue

file:///home/jchatron/Bureau/Redaction/


@%;.&;97-"."0%&79-&<;+#7".5597-&'%&i&;.F5%-&jO&*901/09.&;.F5%}&&@#1&790-&#5597-&;.F5%1&;+#;07%&'%&;%&
$#5#=.%&*901&"1908%1&5%&79:F1%&'%&89.-.7&/0.&5%-&;e"9.%7">&^901&;%5#&790-&#5597-&0".5.-%1&07%&497;".97&
'0&!59#7&i&U%"\%#1hFP%;"f,&jO&;6%-"&07%&497;".97&L&5#/0%55%&97&49017.&'%-&;991'977<%-&G1#O&'%;I&%"&
07&#7$5%&'%&1%;+%1;+%&G%7&#1;:.7I>&H#&497;".97&1%"9017%&"90-&5%-&9FP%"-&'#7-&5%&1#,97&'%&1%;+%1;+%&
#.7-.&/0%&5%01&'.-"#7;%&#7$05#.1%&L&5#&;.F5%&G89.1&#77%=%&K&*901&560".5.-#".97&'%&;%""%&497;".97O&5%-&
'%:#7'%-&!DH&Dl]Dp&*901&Y^VUJ#.-&90&Y!VUJ#.-I>

\90- &*1%7'197- &07 &#7$5% & '% & 1%;+%1;+% &'% &p & #1;:.7 & -01 & 5% & ;.%5> &^901 & -% & 4#.1% & 07% & .'<% &'% & 5#&
'.:%7-.97&-01&5%&;.%5O&5c.550-"1#".97&n&;9:*#1%&;%"&#7$5%&#0&'.#:E"1%&'%&5#&H07%O&#0&;+#:*&'%&80%&'%&
UKHVW&%"&L&5#&5#1$%01&'%&F#7'%&'%&80%&'0&!B!!>
@%"&#7$5%&'%&1%;+%1;+%&'977%&'#7-&56%-*#;%&L&07&[&'%&b>)&2&b>Z)&(*;G(<$#&*#1-%;&89.1&0""#$#%&SIO&
%"&L&07&[&'%&b>)l&2&)>NN&(*;>&H#&F9."%&'c<;+#7".55977#$%&Gb>)r[rb>)lI&;911%-*97'&L&'%-&'.-"#7;%-&'%&
NZN>bb&(*;&*901&[tb>)&%"&l_Z>ZZ&(*;&*901&[tb>)l&&G89.1&.550-"1#".97&)bI>

H%-&4.$01%-&p&%"&Z&'977%&07&%=%:*5%&'6#**5.;#".97&'%&5#&497;".97&J#.B#0/;<T#6.[\&-01&07&9FP%"&G.;.&
5#&$#5#=.%&#0&;%7"1%&'%&56.:#$%I&2

K.7-. & 5%- &9FP%"- &897" & g"1% & 1%"9017<- &*#1 & 5# & 497;".97 &'#7- & 5691'1% & #""%.7" & G)OTON>>>I & #8%; &/0%5/0%&
.7491:#".97- & "%5 & /0% & 5% & ",*% & G<"9.5%O & $#5#=.%O & >>>IO & '.-"#7;% & '% & 569FP%" & ;.F5% & G'."#7;%(#";+IO & %"&
56.'%7".4.#7"&'0&89.-.7>

n

*++,-./0.12"%]3%^6?#++#-%8#-%81RR5/#".-%0"H+#-%70/%/0772/.%_%+0%4,"#

*++,-./0.12"%`3%K$#M7+#%8#%H0+0$1#%61<+#A %
72,/%+0%R2"6.12"%8#%/#6?#/6?#%8#%=21-1"-%

-,/%+#%61#+

*++,-./0.12"%a3%*++,-./0.12"%8#%+0%M5.?28#%
8#%+0%R2"6.12"%J#.B#0/;<T#6.[\

ce

ces

galaxie

galaxies

GetNearObjectBy

GetNearbyObjectEq?

donne

correspond

GetNearObjectBy

GetNearbyObjectEq

quelque

quelques

tel

telles



H6.550-"1#".97&)b&&1%*1<-%7"%&5#&-."0#".97&*901&07%&;.F5%&-."0<&#0&:.5.%0&'%&79"1%&F9."%&<;+#7".55977#$%&
G[tb>)TlIO&5#&;19.=&%7"901<&#0&;%7"1%&1%*1<-%7"%&5#&;.F5%&'%&79"1%&<;+#7".5597O&5%-&#0"1%-&5.$7%-&'%&80%&
1%*1<-%7"%7"&5%-&5.$7%-&'%&8.-<%-&%7&'.1%;".97&'%-&$#5#=.%-&1%"9017<%-&*#1&5#&497;".97 &J#0.B#0/[\b%
H%-&$#5#=.%-&89.-.7%-&1%"9017<%-&*#1&5#&497;".97&U%"\%#1&-97"&'97;&1%*#1".%-&%7&'%0=&;#"<$91.%-O&
;%55%-&/0.&-%197"&;97-.'<1<%-&'#7-&5%&89.-.7#$%&'%&79"1%&;.F5%&%"&;%55%&/0.&%7&-97"&"1E-&59.7>&^901&
'<"%1:.7%1&;%;.O&79-&;.F5%-&<"#7"&;9::%&-01&5%&-;+<:#&'#7-&07%&i&F9."%&j&/0.&-6<"%7'&%7&1%'-+.4"&'%&
b>)&L&b>)l&GF9M"%&<;+#7".55977#$%I>&^901&07%&*%"."%&.'<%&'%&56#-*%;"&"%:*91%55%&'%&;%-&'.-"#7;%-O&5#&
50:.E1%&/0%&5697&*%1y9."&'c07%&$#5#=.%&L&[tb>)O&#&<"<&<:.-%&.5&,&#&)ON&:.55.#1'&'6#77<%-O&%"&*901&07%&
$#5#=.%&L&[tb>)lO&.5&,&#&&)Op&:.55.#1'&'6#77<%->&!.&*#1&%=%:*5%&07&'%&-%-&89.-.7-&-01&5%&;.%5&%-"&L&07&
1%'-+.4"&'%&b>N&;%&i&89.-.7&j&%-"&%7&4#."&L&)>bX&U*;O&#591-&/0%&79"1%&;.F5%&-.&%55%&-%&"1908%&#0&;%7"1%&'%&
79"1%&F9."%&%-" &L&07&[&'%&b>)Tl&-9." &L&XpT>Zn&(*;>&B97;&%7&1<#5."<& 5#&$#5#=.%&1%"9017<%&*#1& 5#&
497;".97&76%-"&*#-&89.-.7%&'%&79"1%&;.F5%>&^901&"1.%1&5%-&1<%55%:%7"&*19;+%-O&790-&#5597-&#**5./0%1&
'%0=&:<"+9'%-&G*50-.%01-&<"0'%-&*1<%=.-"#7"%-&0".5.-%7"&5c07%&'%&;%-&'%0=&:<"+9'%-I>&^1%:.E1%:%7"&
#8%; & 5%- & [ & -*%;"19-;9*./0%- &/0. & -97" &7%""%:%7" &*50- &*1<;.- &/0% & 5%- & %-".:#".97- &*+9"9:<"1./0%-&
G[*+9"IO&:#.-&*%0&'69FP%"-&97"&'%&5#&-*%;"19-;9*.%>
H%- & 4.$01%- & )) & %" & )TO&
:97"1%7" & & & L & $#0;+% & 07&
;+#:* & '% & 80% & ;97"%7#7"&
07&#:#-&'%&$#5#=.%->&H%-&
%7;#'1%:%7"- & %7 & 190$%&
.7'./0%7"&5%-&9FP%"-&#,#7"&
'% & 5# & -*%;"19-;9*.%O & %" & L&
'19."% & 5%- & 9FP%"- & #8%; &'%&
5# & *+9"9:<"1.% & -97"&
%7"901<- & *#1 & 07 & ;%1;5%&
F5%0 & G5# & *+9"9:<"1.% & %-"&
*1<-%7"% & *901 & 5# & /0#-.&
"9"#5."<&'%-&9FP%"-&'0&;.%5&
9F-%18#F5%-I>

p

*++,-./0.12"%'Y3%Z#7/5-#".0.12"%./0"-=#/-0+#%8#%"2-%70/0MN./#-%8#%/#6?#/6?#%-,/%"2./#%56?0".1++2"%8#%61<+#-%#.%+#-%
81M#"-12"-%80"-%+>#-706#%E,#%6#+0%/#7/5-#".#%

*++,-./0.12"%''3%c1-,0+1-0.12"%8,%"2M</#%
8#%H0+0$1#-%E,1%81-72-#".%8#%
+>1"R2/M0.12"%-7#6./2M5./1E,#

*++,-./0.12"%'(3%c1-,0+1-0.12"%8,%
"2M</#%8#%H0+0$1#-%E,1%81-72-#".%8#%

+>1"R2/M0.12"%7?2.2M5./1E,#

entouré

entourée

GeatNearBy.

GetNearBy.



! 3"0'%&89.-.7#$%&%7&-*%;"19-;9*./0%&2

^901&;%&",*%&'6<"0'%&790-&#5597-&*19;<'%1&;9::%&;.&'%--0-&2
H6#-*%;"&*1<;.-&'%&5#&'<"%1:.7#".97&'0&1%'-+.4"&*#1&5#&:<"+9'%&-*%;"19:<"1./0%&790-&*%1:%"&'%&4#.1%&
07%&F9."%&#--%[&*%"."%&#0"901&'%&5#&;.F5%&G%7&;9:*#1#.-97&#8%;&5#&:<"+9'%&*+9"9:<"1./0%I>
^901&"1908%1&5%&89.-.7#$%&-*%;"19&'%&79"1%&;.F5%O&790-&0".5.-97-&5#&497;".97%J#.B#0/&/0.&790-&1%789.%&
5#&5.-"%&'%-&9FP%"-&*19;+%-&-01&5%&;.%5>&K&*#1".1&'%&;%5#O&.5&4#0"&"1.%1&5%-&$#5#=.%-&G'%-&<"9.5%-&*%08%7"&
g"1%&1%"9017<%-&*#1&5#&497;".97IO&%7-0."%&790-&-0**1.:%197"&&5%-&$#5#=.%-O&-9."&"1E-&4#0--%-&G;9::%&80&
*1<;<'%::%7"IO&-9."&/0.&7%&1%7"1%7"&*#-&'#7-&5#&F9."%&'%&89.-.7#$%>
h7&1%"1908%&*901 &;+#/0%&;.F5% & 56%7-%:F5%&'%- &89.-.7- &'#7- & 5# &F9."% &'%&89.-.7#$% &-*%;"19> &@%;.&
;97-"."0%1# & 5%- & "#F5%-) N,DLM#%3OC%3O/%3& *901 &N9.-.7 &,749 & G.7491:#".97 & -01 & 5%- & 89.-.7-I&
D*%;"19-;9*./0%&'%&56:;+#7".5597&'%&M#5#=.%&#%3OC%3O/%3&!"*'#)%)&$>
h7&#**5./0%&5%-&:g:%-&;1."E1%-&'%&-<5%;".97&%7&:#$7."0'%-&G5.:."%&'0&!59#7&*901&5%-&;.F5%-&-*%;"19IO&
45#$-O&:#-/0%-O&%"&-#"01#".97O&-01&5%-&89.-.7-&*901&7%&*#-&$#1'%1&'69FP%"-&#F%11#7"->
~&*#1".1&'%&;%-&"#F5%-O&97&*%0"&;#5;05%1&5%&79:F1%&'%&89.-.7-&*901&;+#/0%&;.F5%O&/0%&5697&*9011#&*#1&
5#&-0."%&#P90"%1&'#7-&07%&;95977%&'6.7491:#".97&-0**5<:%7"#.1%&#**%5<% &+,-% GJ9:F1%&'% &N9.-.7-&
D*%;"19I&'#7-&79"1%&"#F5%&$<7<1#5%&'6.7491:#".97&-01&56<;+#7".5597&GLM,2I&!".'#)%)&$'&\<#7:9.7-&.5&
4#0"&-%&1%7'1%&;9:*"%&/0%&-.&07%&;.F5%&76#&#0;07&89.-.7O&#591-&5#&497;".97&U%"\%#1&7%&1%"9017%1#&1.%7O&
.5&4#0'1#&'97;&1<;0*<1%1&;%-&/0%5/0%-&$#5#=.%-&%"&5%01&#--.$7%1&07&b&%7&Bc9&!"/'#)%)&$>

! 3"0'%&89.-.7#$%&*+9"9:<"1./0%&2

H#&:%-01%&'0&1%'-+.4"-&*+9"9:<"1./0%&7<;%--."%&560".5.-#".97&'607&<;+#7".5597&'%&1<4<1%7;%&G9FP%"-&
*901&5%-/0%5-&5%&1%'-+.4"&%-"&;9770&L&56#.'%&'%&5#&-*%;"19-;9*.%IO&/0.&;9081%&56%7-%:F5%&'0&'9:#.7%&
'%-&*#1#:E"1%-&0".5.-<-&*901&5#&'<"%1:.7#".97&'%-&1%'-+.4"-&*+9"9:<"1./0%-&Gt&:#$7."0'%-O&;905%01-&
%"; & >>>I> & J5 & %=.-"% &*50-.%01- &:<"+9'%- &*901 &9F"%7.1 & 5% & 1%'-+.4" &*+9"9:<"1./0% &'607% &$#5#=.%> &H%-&
:%-01%-&'%&1%'-+.4"&'.-*97.F5%-&*901&5%&!B!!&97"&<"<&%44%;"0<%-&*#1&'%0=&</0.*%-O&/0.&97"&0".5.-<&
'%0=& "%;+7./0%-O & 5% &i&�`'&"1%%&j&%" & 5%&i&1<-%#0=&7%0197#5&jO &*901&'<"%1:.7%1 & 5% &[*+9" &-0.8#7" &N&
:<"+9'%-2 &

Z

*++,-./0.12"%')3%Z#7/5-#".0.12"%8#%+0%M5.?28#%8>2<.#".12"%8#-%=21-1"-%#"%M5.?28#%-7#6./2M5./1E,#

redshifts

redshift

zphot

redshift photometrique (parfois abrege zphot)



H#&*1%:.E1%&:<"+9'%&G[*+9"I&0".5.-%&5#&"%;+7./0%&'0&S`'&"1%%O&/0.&*901&07&9FP%"&'977<O&;97-.-"%&#&
;+%1;+%1 & 5%- & 89.-.7- & '#7- & 56%-*#;% & '%- & *#1#:E"1%- & #0 & -%.7 & '% & 56<;+#7".5597 & '% & 1<4<1%7;%O & %" & #&
'<"%1:.7%1 & 5% & 1%'-+.4" & *#1 & .7"%1*95#".97 & 5.7<#.1% & %7"1% & 5%- & *19*1.<"<- & '%- & 89.-.7- & "1908<- & *#1&
56#5$91."+:%>&^901&;%""%&:<"+9'%O&56</0.*%&;97;%17<%&#&0".5.-%1&5%-&;905%01-&0`$O&$`1O&1`.O&.`[&;9::%&
*#1#:E"1%-> &
H%-&'%0=.E:%&%"&"19.-.E:%&:<"+9'%-&GB)&%"&@@TO&h,#.[0&%"&#5I&-97"&F#-<%-&-01&5#&"%;+7./0%&'%-&
1<-%#0=&'%&7%0197%-O&/0.&%-"&07&90".5&$<7<1#5&'%&;5#--.4.;#".97&%"&'6.7"%1*95#".97&0".5.-<&*901&'.8%1-%-&
#**5.;#".97-&G<"0'%-&$1#*+959$./0%-O&*.59"#$%&#0"9:#"./0%&'6#8.97-O&'<"%;".97&'%-&41#0'%-&#0=&;#1"%-&
F#7;#.1%- & %"; & >>>I & @%""% & "%;+7./0% & -.:05% & 56#;".97 & '%- & 7%0197%- & '#7- & 5% & ;%18%#0> &
H#&:<"+9'%&B)&0".5.-%&5%-&:#$7."0'%-&%"&5%-&;97;%7"1#".97-&G1#**91"&'%-&450=&*%"19-.%7&L&lb&%"&ZbmO&
'977#7" &07% & .7'.;#".97 &'% & 5# &:91*+959$.% &'%- &$#5#=.%-I &'#7- & 5%- &l &F#7'%- &;9::%&*#1#:E"1%->
H# &:<"+9'% & @@T & 0".5.-% & 5%- & ;905%01- & 0`$O & $`1O & 1`.O & .`[ & %" & 5%- & ;97;%7"1#".97- & %7 & $O & 1O & %" & .> &
^901&-<5%;".977%1&5#&:<"+9'%&/0.&'977%&5%-&:%.55%01-&1<-05"#"-&790-&#5597-&;9:*#1%1&5%-&[&'%&;%-&
"19.-&:<"+9'%-&#0=&[-*%;"19&GF%#0;90*&*50-&*1<;.-I&-01&79-&;.F5%-&'#7-&56<;+#7".5597&VU&G)NnX)Z&
;.F5%-I>&@%-&'977<%-&-%197"&"1#."<%-&%7&*19$1#::#".97&(JBK!O&;6%-"&07&5#7$#$%&'%&*19$1#::#".97&
'<'.<&L&56#-"1979:.%&G89.1&K77%=%&f&*901&5%-&*19$1#::#".97-&%44%;"0<%-&%7&(JBK!I>

H%-&%11%01-&2

(<"+9'%&*+9"9:<"1./0% Y#5%01&:9,%77%&'%&56%11%01 V;#1",*%&'%&56%11%01

[*+9" b>)ZTV`b) b>npZV`bT&

[*+9";;T b>)n_V`b) b>lp_V`bT&

[*+9"') b>)_)V`b) &b>l)nV`bT&

H#&:<"+9'%&B)&*1<-%7"%&5#&*50-&*%"."%&%11%01&%7&:9,%77%O&%"&#&5%&*50-&*%"."&<;#1",*%>

H#&'.44<1%7;%&[&-*%;"19:<"1./0%&]&[&*+9"9:<"1./0%&2

(<"+9'%&*+9"9:<"1./0%
G[-*%;&�&[*+9"�I

Y#5%01&:9,%77%&'%&5#&
'.44<1%7;%

V;#1",*%&'%&5#&'.44<1%7;%

[*+9" b>_lnV`bT b>TbpV`b)&

[*+9";;T b>_)XV`bT b>TlZV`b)

[*+9"') b>_bnV`bT b>)p_V`b)&

H#&'<8.#".97&-"#7'#1'&*901&5#&:<"+9'%&B)&%-"&5#&*50-&*%"."%&b>b)p&%"&5#&8#5%01&:9,%77%&'%&5#&
'.44<1%7;%&%-"&#0--.&5#&*50-&*%"."%&b>bb_O&;6%-"&'97;&5#&*50-&P0-"%&G;#1&5#&*50-&*19;+%&'0&[-*%;"19I>

H# & 4.$01% & l & 1%*1<-%7"% & 5%- & '.44<1%7;%-&
%7"1%&5%-&[-*%;"19&%"&5%-&[*+9"92
[*+9"')&2&[-*%;"19&`&[*+9"')
[*+9"&2&[-*%;"19&`&[*+9"
[*+9";;T&2&[-*%;"19&`&[*+9";;T
h7 & 1%:#1/0% & /0% & 5# & :<"+9'% & B)&
*9--E'% &F.%7 &-97" &*.; &'% &'.44<1%7;% & 5%&
*50-&*19;+%&'%&bO&;6%-"&'97;&5#&:<"+9'%&
5#&*50-&*19;+%&'0&[-*%;"19>
h7 & 1%:#1/0% & /0% & 5# & :<"+9'% & B)&
*9--E'% &F.%7 &-97" &*.; &'% &'.44<1%7;% & 5%&
*50-&*19;+%&'%&bO&;6%-"&'97;&5#&:<"+9'%&
5#&*50-&*19;+%&'0&[-*%;"19>

)b

G1H,/#%S3%81-./1<,.12"%8#-%81RR5/#"6#-%8,%V%-7#6./2M5./1E,#%0=#6%+#-%
./21-%M5.?28#-%8#%85.#/M1"0.12"%8,%/#8-?1R.%7?2.2M5./1E,#

a

à

a

à

utiliser

utilisé

Ecartype

Ecart type

programmation MIDAS, ur les programmations ef

Ecart type

On remarque que la méthode D1 possède bien sont pic de différence le plus proche de 0, c'est donc la méthode la plus proche du zspectro.



\90-&;+9.-.197-&'97;&5#&:<"+9'%&B)&*901&5%-&1%'-+.4"&*+9"9:<"1./0%&*901&"1.%1&5%-&89.-.7-&-01&5%-&
5.$7%-&'%&80%>
Hc.550-"1#".97&)X&1%*1<-%7"%&;%""%&:<"+9'%&'%&"1.&2

^901& 5% & "1. &%7&:<"+9'%&*+9"9:<"1./0%&790-&#897-&*1.- &07%&F9."% &'%&89.-.7#$%&'6<*#.--%01 &%7&[&
�b>bTl&#0"901&'%&5#&;.F5%O&;#1&790-&#897-&$#1'<&07%&.7;%1"."0'%&:#=.:#5%&*901&5%&[&*+9"9:<"1./0%&
'%&b>bXO&%"&'97;&5#&F9."%&4#.-#7"&b>bl&*%0"&;97"%7.1&5%-&F#11%-&'6%11%01->
A19.-&;1."E1%-&-97"&#**5./0<-&*901&-<5%;".977%1&5%-&81#.-&89.-.7-O&;9::%&-01&5#&4.$01%&;.`'%--0-&790-&
7%&$#1'%197-&/0%&5%-&9FP%"-&/0.&1%7"1%7"&'#7-&5#&F9."%&*#1&5%01&F#11%&'6.7;%1"."0'%&L&$#0;+%&90&L&
'19."%O&90&/0.&97"&5%01&;%7"1%&'#7-&5#&F9M"%>
K.7-.&5%&;#-&0&76%-"&*#-&;97-.'<1<&;9::%&<"#7"&07&89.-.7O&;9::%&5%&;#-&#O&#591-&/0%&5%-&;#-&FO&;O&'&
;911%-*97'%7"&L&79-&;1."E1%-&'%&-<5%;".97&'0&89.-.7#$%>
@9::%&*1<;<'%::%7"&'#7-&5%&;#-&'%&5#&-*%;"19O&97&8#&1%"1908%1&*901&;+#/0%&;.F5%&56%7-%:F5%&'%-&
89.-.7-&'#7-&5#&F9."%&'%&89.-.7#$%&*+9"9O&;%;.&;97-"."0%1#&5%-&"#F5%-&N,ALM#%3OC%3O/%3&*901&N9.-.7&
,749&G.7491:#".97&-01&5%-&89.-.7-I&A+9"9:<"1./0%&'%&56:;+#7".5597&'%)M#5#=.%&#%3OC%3O/%3&!"0'#)%)

&$K

^901&5%-&89.-.7-&
*+9"9:<"1./0%-&790-&
#**5./0%197-&07%&;90*01%&%7&
:#$7."0'%&;911%-*97'#7"&L&
07%&;%1"#.7%&;9:*5<"0'%O&5#&
;9:*5<"0'%&1%*1<-%7"%&5%&
1#**91"&'0&79:F1%&'69FP%"-&
9F-%18<-&#0&79:F1%&'69FP%"-&
1<%55%:%7"&*1<-%7"->&V7&%44%"&
5#&5.:."#".97&'%-&9F-%18#".97-&
7%&*%1:%"&*#-&'%&89.1&5%-&
9FP%"-&"19*&4#.F5%->&

))

*++,-./0.12"%'O3%Z#7/5-#".0.12"%8#%+0%M5.?28#%8>2<.#".12"%8#-%=21-1"-%#"%M5.?28#%7?2.2M5./1E,#

G1H,/#%P3%Z#7/5-#".0.12"%8,%"2M</#%8#%
H0+0$1#-%7/5-#".#-%8>,"#%70/.%80"-%+#-%

/#+#=5-%9I99%#.%8#%+>0,./#%E,#%+>2"%
8#=/01.%->0..#"8/#%_%./2,=#/

G1H,/#%]3%&2,/<#%8#%62M7+5.,8#%72,/%+#- %
H0+0$1#-%8,%9I99

que l'on

devrait s'attendre à trouver

dans un releve plus profond



K.7-. & -01 & 5# & 4.$01% &_ & GL &$#0;+%IO & 5# &[97% &+#;+01<% & 1%*1<-%7"% & 5%- &$#5#=.%- &'<"%;"<%-O & %" & 56#0"1%&
'.-"1.F0".97 & 1%*1<-%7"% & 5%- & $#5#=.%- & 1<%55%:%7" & *1<-%7"% & '#7- & 07% & 9F-%18#".97 & "1E- & *19497'%&
G@h(fhI>&h7&*%0"&89.1&&/06L&*#1".1&'%&5#&:#$7."0'%&'%&T)O&97&;9::%7;%&L&7%&*50-&89.1&'%-&9FP%"->&
@%;.&%-"&*50-&;5#.1&-01&5%&$1#*+./0%&'%&;9:*5<"0'%&4.$01%&n&GL&'19."%IO&97&*1%7'1#&'97;&T)>l&%7&
;90*01%&'%&:#$7."0'%&;911%-*97'#7"&L&pbm&'%&;9:*5<"0'%>&
h7&*%0"&L&*#1".1&'%&5#&"#F5%&'%&89.-.7-&N,ALM#%3OC%3O/%3O);#5;05%1&56.7491:#".97&+,1&GJ9:F1%&'%&
N9.-.7-&A+9"9I&!"2'#)%)&$>&&B%&:g:%&/0%&*1<;<'%::%7"&*901&5%&;#-&-*%;"19O&.5&8#&4#559.1&1<;0*<1%1&
5%-&$#5#=.%-&/0.&7697"&*#-&%0&'%&1%"901&'%&5#&497;".97&U%"\%#1O &%7&5%01&#--.$7#7"&07&b&%7&\Y^&
!"#3'#)%)&$>&h7&*%0"&'%-&591-&1#--%:F5%1&5%-&'%0=&'<"%1:.7#".97&'0&79:F1%&'%&89.-.7-O&'#7-&79"1%&
"#F5%&'6.7491:#".97&'%&56<;+#7".5597&GVUJTI&%7&1#P90"#7"&5%-&;95977%-&\Y!&%"&\Y >̂&\90-&#**%55%197-&
5%-&7908%55%-&"#F5%-&LM,2JN#%3OC%3O/%3)&*901&LM,2&%"&J9:F1%&'%&N9.-.7-!"##'#)%)&$>

)T

présente

présentes

rapport entre les deux courbes de la figure 6

zone hachurée représent réellement présente da e la magnitude de 21, on

des

dès

détermination

déterminations



B.#$1#::%&1#**%5#7"&%"&1<-0:#7"&"90"%-&5%-&<"#*%-&'0&*19;<'<&2

)N



,,,K)!#'#1&6'%3#&%.-)/()4561"#-&%44.-

! C<*#1".".97&'%&5#&*9*05#".97&%7&[&%"&:#$7."0'%

\90-&#897-&80&*1<;<'%::%7"&'.44<1%7"-&<;+#7".5597-&'%&$#5#=.%-O &5%- &<;+#7".5597-&'." &;.F5%-&/0.&
;97-"."0%7" & 5%- &$#5#=.%- & -01 & 5%-/0%55%- &790- & 4%197" & 56<"0'% &'%- & ;#1#;"<1.-"./0%- &*+,-./0%-O & %" & 5%-&
<;+#7".5597-&'%&$#5#=.%-&89.-.7%-&/0.&-%197"&0".5.-<-&*901&8.-0#5.-%1&5#&'%7-."<&'%&89.-.7#$%>
H#&4.$01%&pO&:97"1%&5#&1<*#1".".97&%7&1%'-+.4"&'%&79-&
<;+#7".5597- & VUJT#.-O & VUJT:.-O & VUJT'.-O & %" & 5#&
-9::% & '%- & "19.- & <;+#7".5597- & i&VUJT"9"&j> & h7&
1%:#1/0% & /0% & 5# & *9*05#".97 & '.:.70% & 5<$E1%:%7"&
/0#7'&5%&[&#0$:%7"%O&;%5#&%-"&'Q&*1.7;.*#5%:%7"&#0&
4#."&/0%&*50-&97&9F-%18%&59.7&*50-&5#&5.:."#".97& &'%-&
9F-%18#".97-&-%&4#." &-%7".1w &%7&%44%" &07&9FP%"- &4#.F5%&
G%7&:#$7."0'%&#F-950I&*%0"&g"1%&'<"%;"<&L&07&[&*19;+%&
%"&7%&*50-&56g"1%&L&07&*50-&$1#7'&[O&;#1&%7&-6<59.$7#7"&.5&
'%8.%7" &*50- & 4#.F5% &%7&:#$7."0'% &#**#1%7"O &%" &'97;&
*%0" & *#--%1 & +91- & '%- & 5.:."%- & '% & '<"%;".97 & '%&
56.7-"10:%7"#".97> &h7 &*%1' & #.7-. &'%- &9FP%"- & #8%; & 5#&
'.-"#7;%>
V7&#-"1979:.%&;9::%&'#7-&5#&*50*#1"&'%-&-;.%7;%-&F#-<&-01&569F-%18#".97&90&56%=*<1.:%7"#5O&97&7%&
*%0"&#89.1&07&<;+#7".5597&1%*1<-%7"#7"&*#14#."%:%7"&5#&1<#5."<&*+,-./0%>&B%-&591-&.5&%-"&*1.:91'.#5&'%&
;977#."1% & 5%- &'<4#0"- &'% &-97&<;+#7".5597 & G5%- &F.#.-I> &^901 &#89.1 &07% &:%.55%01% &;977#.--#7;% &'%-&
;#1#;"<1.-"./0%-&'%&79-&<;+#7".5597-O&790-&#897-&%=*591%1&/0%5/0%-&#-*%;"-&'%&79"1%&<;+#7".5597&9v&
5697&89.-&F.%7&/0%&79-&;90*01%-&%"&5%-&5.:."#".97-&%7&#:97"O&'0%-&#0=&1%5%8<-&.7.".#0=&'0&!59#7&97"&
'%-&1<*%1;0".97-&%7&"%1:%-&'%&F.#.->
B01#7"&5#&-0."%&790-&#5597-&*#15%1&'%&:#$7."0'%-&#F-950>&\90-&7%&*1%7'197-&*#-&%7&;9:*"%&.;.&5#&

;911%;".97&�O&;#1&5#&;911%;".97&/06%55%&#**91"%&
%-" & 7<$5.$%#F5% & G'% & 5691'1% & '% & b>T & %7&
:#$7."0'%IO &%" &'% &*50- & 5# &8#1.#".97 &'%&;%""%&
;911%;".97 & #0 & 597$ &'% & 79"1% & <;+#7".5597 & %-"&
4#.F5%> &H#&�&;911%;".97&%-" &'Q&#0&4#." &/0607&
9FP%" & -."0< & L & 07 & ;%1"#.7 & [ & *1<-%7"% & 07%&
;%1"#.7% & 8."%--% & '6<59.$7%:%7"O & %" & '97; & 07&
'<;#5#$%&'%&-97&-*%;"1%&G;6%-"&'6#.55%01-&#8%;&
;%" & %44%" & /0% & 5697 & ;#5;05 & 5% & 1%'-+.4"IO & 91&
591-/0% & 5697 & :%-01% & 07 & 450= & %" & '97; & '%-&
:#$7."0'%- &'#7- &'%- &F#7'%- & G.;. & 1IO & 5% & 450=&
:%-01<&'#7-&;%""%&$#::%&'%&597$0%01&'697'%&
7% & ;911%-*97' &*#- & #0 & 450= & <:.- & '#7- & ;%""%&
:g:%&F#7'%&*#1&5#&$#5#=.%&<:%""1.;%>&K&;#0-%&
'0&'<;#5#$%&%7&-*%;"1%O&*901&1<"#F5.1&5%&81#.&
450= & 97 & #**5./0% & 07% & ;911%;".97 & #**%5<&
;911%;".97 &�> & & J;. & 790- & "1#8#.5597- & L & 07 & [&
4#.F5%O&'97;&;%"&%44%"&76%-"&*#-&"1E-&.:*91"#7">&

H#&4.$01%&Z&1%*1<-%7"%&5%-&:#$7."0'%-&#F-950%-&'#7-&5#&F#7'%&1&G190$%I&%7&497;".97&'0&1%'-+.4"O&*901&
5%-&<;+#7".5597-&VUJT#.-&O&:.-&O&'.-&%"&"9"#5>&

)X

G1H,/#%a3%&0/06.5/1-.1E,#-%#"%M0H"1.,8#%0<-2+,#%/%8#%"2-%
56?0".1++2"-

G1H,/#%`3%U1-.2H/0MM#%8#-%V-7#6%8#%"2-%./21-%
727,+0.12"-%!*9%D*9%#.%I*9

objets

objet

absolu)

absolue

basé

basées

l'expérimental,

l'expérimentation

absolu.

absolues

appelé

appelée



h7 & 1%:#1/0% & /0% & 5# & 1<*#1".".97 & '%-&
9FP%"- & *1<-%7"% & 07% & -91"% & '% & ;90*01%&
F#--%O & ;911%-*97'#7" & L & 07% &:#$7."0'%&
#**#1%7"% &'% &)n>n> &@%""% & ;90*01% &7%""%&
%-"&'Q&L&5#&5.:."#".97&'%-&9F-%18#".97-&'0&
!59#7> & B% & :g:% & 5# & ;90*01% & '#7- & 5#&
*#1".%&+#0"%&;911%-*97'&L&07%&:#$7."0'%&
#**#1%7"% & '% & )l> & h7 & *%0" & 1%:#1/0%1&
;%1"#.7&9FP%"-&*1<-%7"-&%7&'%--90-&'%&5#&
5.:."% &F#--%O &;%5# &%-" &'Q&#0&4#." &/0%& 5#&
;90*01% & '0 & !59#7 & %-" & 4#."% & -01 & 07%&
:#$7."0'% & '."% & ^%"19-.#77%O & %" & .;. & 5%-&
:#$7."0'%- & 1%*1<-%7"< & -97" & '0 & ",*%&
(9'%5:#$ & G",*% & ;901#::%7" & 0".5.-<&
*901&5%-&<"0'%&%7&;905%01I>
h7 & *%0" & #0--. & ;#1#;"<1.-%1 & 79-&
<;+#7".5597- & %7 &:#$7."0'% &\08 & G4.$01%&
)bI> & h7 & 9F".%7" & 07% & 8.-0#5.-#".97 & '%-&
'.44<1%7"%-&;90*01%-& &%44%;"0<%-&%7&\08&-01&
5%-&'.44<1%7"-&<;+#7".5597->
h7 & *%0" & 9F-%18< & '%- & ;9:*91"%:%7"-&
-.:.5#.1%-&*901&5%-&*9*05#".97-&'0&89.-.7#$%&
8.#&5%-&"#F5%-&YJ!VU&G4.$01%&))I>&h7&1%"1908%&
5%-&:g:%-&;90*01%-&/0%&-01&5%-&*9*05#".97-&
VUJTO & ;% & /0. & %-" & #""%7'0 & ;#1 & 5%- & :g:%&
;1."E1%- & '% & -<5%;".97 & , & -97" & #**5./0<- & G5%-&
;905%01- & 1%*1<-%7"%- & 5# & 41</0%7;% & '%&
*9*05#".97&5.7<#.1%:%7"I>&
^901 & 5%- & *9*05#".97- & '0 & 89.-.7#$% & *+9"9&
G"#F5%-&YJ^VUIO&5%-&1<*#1".".97-&-97"&07&*%0&
'.44<1%7"%-&G4.$01%&)TI> &h7&1%:#1/0%&/0%&5#&
1<*#1".".97 & %7 & [ & %-" & *50- & <"#5<% & ;#1 & 5%-&
1%'-+.4"-&*+9"9:<"1./0%-&*1<-%7"%7"&07%&F#11%&
'6%11%01&G89.1&:<"+9'%&89.-.7#$%&*+9"9I>&

B% & *50- & 5%- & ;1."E1%- & '% & -<5%;".97 & <"#7"&
'.44<1%7"- & /0% & ;%0= & 0".5.-<- & *901 & 56<"0'%&
-*%;"19:<"1./0%O & ;%- & ;90*01%- & %7$%7'1%7"&
07%&5.:."%&.74<1.%01&'.44<1%7"%&'6%78.197&)Z>N&
%7 & :#$7."0'% & #**#1%7"% & G5%- & ;905%01-&
1%*1<-%7"%& .;. &5%&59$#1."+:%&'%-&41</0%7;%-&
'%&*9*05#".97&;#1 & .5 &,&# &F%#0;90*&*50-&'%&
89.-.7&%7&*+9"9:<"1.%I>

)l

G1H,/#%'(3%&0/06.5/1-.1E,#%#"%M0H"1.,8#%0<-2+,%/%8#%+0%.2.0+1.5%
8#-%=21-1"-%7?2.2M5./1E,#-%c*@KJ.2.

G1H,/#%'Y3%&0/06.5/1-.1E,#%#"%M0H"1.,8#%0<-2+,#%,=%8#%"2-%
56?0".1++2"-

G1H,/#%''3%&0/06.5/1-.1E,#%#"%M0H"1.,8#%0<-2+,#%/%8#%+0%.2.0+1.5%
8#-%=21-1"-%-7#6./2M5./1E,#%c*9KJ.2.

représenté

représentées

observé

observer

représentes

représentent



! @9:*#1#".4&'%-&:<"+9'%-&\Y!]\Y^

@9::% & %=*5./0< & *1<;<'%::%7" & '01#7" & 79"1%&
<"0'% & 790- & #897- & ;9:*#1< & '%0= & "%;+7./0% & /0.&
-97"&+#F."0%55%:%7"&0".5.-<&.7'<*%7'#::%7"&2&H#&
:<"+9'%&'%&;#5;05&'%&89.-.7#$%&-*%;"19:<"1./0%&%"&
5# & :<"+9'% & *+9"9:<"1./0%> &Y9.;. & 07 & $1#*+./0%&
1%*1<-%7"#7" & 5# & ;9:*#1#.-97 &'%- & 1<-05"#" & 9F"%70&
*901&5%-&'%0=&"%;+7./0%->&\90-&#897-&1%*1<-%7"%&
5# & -9::% & '%- & "19.- & <;+#7".5597 &VUJT#.-O:.-O'.-&
-9." & VUJT"9" & ;+#/0% & *9.7" & 1%*1<-%7"% & 5%;&
;991'977<%- &\Y Ô &\Y! & %" & 5%- & ;%1;5%- & -97" & 5%-&
:9,%77%- & -01 & ;+#/0% &8#5%01 & '% &\Y!& G;#1 &*50-&
'.-;1%".-<% & /0% & \Y^I & 5%- & F#11%- & '6%11%01 & -97"&
9F"%70%&8.#&5#&'<8.#".97&-"#7'#1'&591-&'0&;#5;05&'%&
5#&:9,%77%>&

! (.-%&%7&1%5#".97&#8%;&'%-&K:#-

^901&89.1&-.&5%-&'%0=&:<"+9'%-&0".5.-<%-&G-*%;"19&%"&*+9"9I&-97"&%7&#;;91'&#8%;&'%-&1<-05"#"-&'<PL&
*0F5.<-O &790- &#897-&*1.- &07&;#"#59$0%&#:#-&(#=f@U&Gd?#%!-./27?\-160+ %e2,/"0+ %PPY3()aC(SS%
(YY]%D0\%'I>&B#7-&;%&;#"#59$0%&790-&#897-&$#1'<&5%-&#:#-&-."0<-&'#7-&79"1%&"1#7;+%&'%&[&Gb>)&r&[&r&

)_

G1H,/#%')3%D1-#%#"%/#+0.12"%8#-%/5-,+.0.-%2<.#",-%72,/%+#-%
M5.?28#-%7?2.2M5./1E,#%#.%-7#6./2M5./1E,#

G1H,/#%'O3%K=2+,.12"%8#-%70/0MN./#-%Bc9%:_%H0,6?#F%#.%Bc@%:_%8/21.#F%#"%R2"6.12"%8#%+0%81-.0"6#%0,$%0M0-%8,%
60.0+2H,#%D0$[&J%8#%./21-%.01++#-%81RR5/#".#-%:f'Y%Af(Y%Af)YF

technique

techniques

utilisé

utilisées

obtenu

obtenus

représente

représenté

Mise en relation avec des Amas

Verification des methodes a l'aide d'amas de galaxies?



b>)lIO&%"&790-&#897-&;9:*#1%1&79-&'%7-."<&\Y!&%"&\Y^&%7&497;".97&'%&5#&'.-"#7;%&L&07&#:#-&'%&;%&
;#"#59$0%&G%7&#--.$7#7"&L&;+#/0%&$#5#=.%&'%&VUJT\Y"9"&56#:#-&5%&*50-&*19;+%&'0&;#"#59$0%&'#7-&07&
1#,97&'%&1%;+%1;+%&'%&Nlbb&#1;-%;I>&\90-&'%81.97-&'97;&#89.1&07%&79:F1%&'%&89.-.7&/0.&#0$:%7"%&
/0#7'&790-&790-&1#**19;+97-&'607&#:#-O&;6%-"&F.%7&;%&/0%&790-&9F"%797-&Gu.$01%&)XI>
!01&5#&4.$01%&)XO&5#&*#1".%&'%&$#0;+%&1%*1<-%7"%&5%-&1<-05"#"-&9F"%70-&#8%;&\Y!O&%"&5#&*#1".%&'%&'19."%&
#8%;&\Y >̂&@%-&1<-05"#"-&:97"1%7"&F.%7&/0%&5%-&:<"+9'%-&-97"&8#5.'%->&h7&;97-"#"%&/0%&'E-&/0%&5697&
-6#**19;+%&'607&#:#-&G8%1-&)bbb&#1;-%;I&5%&79:F1%&'%&89.-.7-&#0$:%7"%&-.$7.4.;#".8%:%7">
H%&;#"#59$0%&(#=f@U&'.-*9-%&'%&56.7491:#".97&'0&79:F1%&'%&$#5#=.%&%-".:<&'%&56#:#-&G\TbbI>&
#.7-.&790-&#897-&1%*1<-%7"%&N&;#"<$91.%-O&5%-&#:#-&;97"%7#7"&*50-&'%&)b&$#5#=.%-&G5%-&#:#-&(#=f@U&
97&<"<&;97-"10."&L&*#1".1&'607&$190*%:%7"&'%&*50-&'%&)b&$#5#=.%&'97;&;%&$1#*+./0%&1%*1<-%7"%&"90"&5%-&
#:#-&'%&(#=f@UIO&*0.-&5%-&'%0=&#0"1%-&$1#*+./0%-&1%*1<-%7"%7"&'%-&#:#-&*50-&:#--.4-&;97"%7#7"&
*50-&'%&Tb&$#5#=.%-O&%"&*50-&'%&Nb&*901&5%&'%17.%1&$1#*+./0%>
H%&;#"#59$0%&'6#:#-&(#=f@U&#,#7"&<"<&9F"%70&L&*#1".1&'%&5#&F#-%&'%&'977<&'0&!59#7O&#8%;&'%-&
:<"+9'%-&'%&;#5;05&-.:.5#.1%-&#0=&7e"1%-O&*901&;974.1:%1&'%&:#7.E1%&.7'<*%7'#7"%&;%""%&8#5.'."<&97&
;9:*#1%&;%""%&49.-&79"1%&<;+#7".5597&#0&;#"#59$0%&'6#:#-&'6KF%55O&9F"%70&.7'<*%7'#::%7"&'0&!59#7O&
97&1%"1908%&F.%7&07&1<-05"#"&-.:.5#.1%&G4.$01%)lI>

^901&#**0,%1&5%&4#."&/0%&5#&:<"+9'%&'%&;#5;05&'0&89.-.7#$%&-*%;"19&
7%&-%&-044."&*#-&L&%55%&:g:%O&790-&#897-&"1#;<&5%&:g:%&$%71%&'%&
$1#*+./0%&*901&07./0%:%7"&5%-&$#5#=.%&#,#7"&07&\Y!&t&b&G4.$01%&
)_IO &;6%-" &L &'.1% &'%- &$#5#=.%&*01%:%7" & .-95<%- &-%597& 5# &:<"+9'%&
-*%;"19-;9*./0%> &B%- & 591- & 97 & 7% & '%81#." & *#- & #89.1 & '% & $#5#=.%-&
*19;+%-&'6#:#-&#8%;&07&\Y!&t&b&-.&;%50.&;.&<"#."&1%*1<-%7"#".4&'%&5#&
-."0#".97&1<%55%>&h1&97&;97-"#"%&07&;9:*91"%:%7"&-.:.5#.1%&%7&\Y^&
%7 &-% & 1#**19;+#7" &'607 &#:#-> &H% & "19.-.E:%&$1#*+./0% &%-" &#--%[&
F10."<&;#1&.5&76,&#&/0%&"1E-&*%0&'69FP%"-&*901&'%-&\Tbb&z&Nb>&

)n

G1H,/#%'S3%&2M70/01-2"%0=#6%8#-%0M0-%!<#++%1"857#"80".-%8#-%82""5#-%9I99

G1H,/#%'P3%K$#M7+#%8>1"-,RR1-0"6#%8#%
+>5.,8#%#"%7,/#%-7#6./2M5./1#

comparer

comparé

densité

densités

de galaxie estimé de

estimé de galaxies appartenant à

ainsi

Ainsi

galaxie

galaxies

galaxie

galaxies

Des lors on ne devrait

On ne devrait ainsi



H%-&.550-"1#".97-&)l&%"&)_O&:97"1%7"&07&'%&;%-&9FP%"-&*901&5%-/0%5-&5#&:<"+9'%&-*%;"19&7%&-044."&*#-&L&
1%45<"%1&5#&1<#5."<&'%&-#&'.-*9-.".97>

~&$#0;+%&5%-&;%1;5%-&1%*1<-%7"%&5%-&9FP%"-&'0&;+#:*&#,#7"&'%&5#&*+9"9:<"1.%O&%"&L&'19."%&07&;#11<&
190$%&:#1/0%&;+#/0%&9FP%"&'.-*9-#7"&'%&-*%;"19:<"1.%&G.;.&07&-%05&>>>&79"1%&;.F5%I>&h7&89.-&F.%7&/0%&
56#F-%7;% & '% & -*%;"19:<"1.% & 4#0--% & 5# & '<"%1:.7#".97 & '0 & 89.-.7#$% & #8%; & 07% &:<"+9'% & *01%:%7"&
-*%;"19:<"1./0%&G'69v&56.7"<1g"&'%&;90*5%1&;%""%&<"0'%&L&5#&*+9"9:<"1.%I>

V7 & 4#.-#7" & 07% &'.44<1%7;% &'% &:#$7."0'% &97 &*%0" & 9F"%7.1 & 07% & 1%*1<-%7"#".97 & '% & 5# & ;905%01 & *#1&
%=%:*5%&-01&5%-&450=&\08&`&1&97&*%0"&8.-0#5.-%1&5%-&*9*05#".97-&190$%&%-"&F5%0&'%&$#5#=.%O&5%-&F5%0-&
;911%-*97'#7"&L&07%&:#P91."<&'6<"9.5%-&P%07%-&%"&'97;&'%-&$#5#=.%-&9v&5%&"#0=&'%&491:#".97&'6<"9.5%&
%-" & $1#7'> & J78%1-%:%7" & 5%- & $#5#=.%- & 190$%- & 1%*1<-%7"#7" & *50"e" & 5%- & $#5#=.%- & ;9:*9-<%-&
*1.7;.*#5%:%7" &'6<"9.5%- &8.%.55%-O & 5# & 491:#".97 &'6<"9.5%- &, &%-" &*%0 &#;".8%> &@%;. &%-" &L & 5# & 49.- &07%&
;#1#;"<1.-#".97&'%&79-&<;+#7".5597-&:#.-&8#&#0--.&790-&*%1:%""1%&'%&4#.1%&07%&<"0'%&*#1&1#**91"&L&5#&
;905%01>

)p

*++,-./0.12"%'P3%@0/%M5.?28#%
-7#6./2M5./1E,#%6#..#%MgM#%H0+0$1#%2<.1#".%
,"%Bc9%h%YA%6>#-.%,"%#$#M7+#%R+0H/0".%8#%
+>1".5/g.%8#%62,7+#/%+#-%8#,$%M5.?28#-

G1H,/#%']3%&2,+#,/%B,=C/%#"%R2"6.12"%8#%+0%M0H"1.,8#%
85/2,H1#%/#"80".%<1#"%62M7.#%8#-%#RR#.%8#-%81RR5/#".#-%

62,7,/#-%#RR#6.,5#-

G1H,/#%'`3%&2,+#,/%B,=C/%#"%R2"6.12"%8#%+0%M0H"1.,8#%
0<-2+,#%/%/#7/5-#".0".%82"6%<1#"%+#-%/5#++#-%/570/.1.12"-%8#%

727,+0.12"%/2,H#%:0,%8#--,-%8#%",=C/hiOF%#.%<+#,%:#"%
8#--2,-%8#%",=C/hiOF

*++,-./0.12"%'S3%Q"#%8#%"2-%H0+0$1#-%61<+#%
0=#6%-2".%=21-1"0H#%E,1%7/5-#".#%8#%

"2M</#,$%=21-1"-%Bc@%h%PO%j

représente

représentent

vois

voit

(

e on peut obtenir une ualiser les populations ro unes et donc des galaxie

)

e on peut obtenir une ualiser les populations ro unes et donc des galaxie

est

et

galaxies,

galaxie,

bleus

bleues

s



^50-&5%&\08`1&%-"&$1#7'O&*50-&5#&$#5#=.%&%-"&190$%&G;#1&-.&708&`&1&%-"&$1#7'&;%5#&8%0=&'.1%&/0%&708&%-"&
"1E- &$1#7'&'%8#7" & 1> &h1 &-. &07% &:#$7."0'% &%-" &$1#7'%&;%5# & -.$7.4.% & 5# & 50:.E1% &<:.-% &%-" & 4#.F5%I>&
J78%1-%:%7"&-.&5%&708`1&%-"&*%"."&5#&$#5#=.%&-%1#&'%&5#&*9*05#".97&'."%&F5%0>&!01&5%-&4.$01%-&)n&%"&)p&97&
*%0"&'.-".7$0%1&5%-&'%0=&",*%-&'%&*9*05#".97O&/0.&-97"&F.%7&*1<-%7"&'#7-&79-&<;+#7".5597->&K&$#0;+%&
790-&#897-&1%*1<-%7"<&5#&;905%01&%7&497;".97&'%&5#&:#$7."0'%&'<190$."&G'97;&#**#1%7"%IO&*901&F.%7&
1%7'1%&;9:*"%&'%-&%44%"-&'%&;90*01%&-01&5%-&'.44<1%7"%-&*9*05#".97-O&%"&L&'19."%&%-"&1%*1<-%7"<&5#&
;905%01 & %7 & 497;".97 & '% & 5# & :#$7."0'% & #F-950 & %7 & 1O & ;% & $1#*+./0% & %-" & *50- & 1%*1<-%7"#".4 & '%-&
;#1#;"<1.-"./0%-&.7"1.7-E/0%-&'%&79-&9FP%"->
K8%;&;%&*#1#:E"1%&'%&;905%01&790-&*90897-&;9::%7;%1&5#&*#1".%&<"0'%&'%&;%&-"#$%>

,NK):&0/()/()4561"#-&%44.-

! 3"0'%&'%&5#&;905%01&\08`1

\90- &#5597- & 1%$#1'%1 & 5%- &;+#7$%:%7"- &'% &1<*#1".".97 &%7"1% & 5%- &'%0=&
",*% & '% & *9*05#".97- & 190$% & %" & F5%0 & %7 & 497;".97 & '% & 5# & '%7-."< & '%&
89.-.7#$%&'%&79-&;.F5%->
^901&;%5#O&P%&1%*1<-%7"%&.;.&'607%&*#1"&5%&\08`1&%7&497;".97&'0&1G#F-I&
*901&5%-&$#5#=.%-&#,#7"&07&\Y^&.74<1.%01&L&T&%"&07&\Y!&<$#5&L&[<19>&
@%;. &%-" &'97;&79"1% &<;+#7".5597&F#--%&'%7-."<O &%" &'%& 56#0"1% &;9"< & 5%-&
$#5#=.%-&*9--<'#7"&07&\Y^&-0*<1.%01&L&Tl&%"&07&\Y!&-0*<1.%01&L&_>&
@%-&'%0=&%7-%:F5%-&-97"&1%*1<-%7"<-&-01&5#&4.$01%&)Z&%7&$1.-<-&G5%-&
'%0= & <;+#7".5597- & *1<-%7"%7" & 07 & 79:F1% & '% & $#5#=.%- & ;9:*#1#F5%-&
XTX]XlpI>

h7 & 1%:#1/0% &F.%7 &/0% &'#7- & 56<;+#7".5597 &L & 491"% &'%7-."<O & .5 & , & # & 07% &7%""% & #0$:%7"#".97 &'% & 5#&
*19*91".97&'%&$#5#=.%-&190$%-&*#1&1#**91"&L&56<;+#7".5597&'%&4#.F5%&'%7-."<&/0.&;9:*91"%&07%&:#P91."<&
'%&$#5#=.%&491"%:%7"&F5%0%>&@%;.&%-"&07&4#."&;9770O&%7&%44%"&07%&$#5#=.%&/0.&#&F%#0;90*&'%&89.-.7&#&
*0&-0F.1 &F%#0;90*&'6.7"%1#;".97-&G;955.-.97-&40-.97-&%";I> &BE-&591-& 5%&$#[&*1<-%7"&#0&;k01&'%&5#&
$#5#=.%O&/0.&%-"&L&5691.$.7%&'%&5#&491:#".97&'%-&<"9.5%-O&#&*0&g"1%&�;1%"<&*#1&07%&'%-&$#5#=.%-&89.-.7%-O&
90&491"%:%7"&*%1"01F<&*#1&5#&$1#8."#".97&'%-&<8E7%:%7"-&'6.7"%1#;".97&%7"1%&5%-&$#5#=.%-&#89.-.7#7"%->&
@%5#&-%&1%45E"%&'#7-&5%&4#."&/0%&5#&491:#".97&'6<"9.5%&%-"&"1E-&.74<1.%01&'#7-&5%-&$#5#=.%-&#,#7"&07&
$1#7'&79:F1%&'%&89.-.7-> &H6%=%:*5%&",*%&-97" & 5%- &$#5#=.%- &'607&#:#-&'%&$#5#=.%O &/0. &-97" & "1E-&
-908%7" & %55.*"./0%- & %" & /0. & 491:%7" & "1E- & *%0 & '6<"9.5%-O & $<7<1#5%:%7" & 5%- & <"9.5%- & -% & 491:%7"&
*1<4<1%7".%55%:%7"&'#7-&5%-&F1#-&'607%&$#5#=.%&%"&5%-&%55.*"./0%-&%7&-97"&'<*90180%->

)Z

G1H,/#%'a3%4#-%8#,$%727,+0.12"-%
R01<+#%#.%8#"-#

G1H,/#%('3%&2,+#,/%B,=C/%#"%R2"6.12"%8#%
/:0<-F%72,/%Bc@%k%(%#.%Bc9%h%Y

G1H,/#%(Y3%&2,+#,/%B,=C/%#"%R2"6.12"%8#%
/:0<-F%72,/%Bc@%f%(S%#.%Bc9%f%P

bleu.

bleue.

présent

présents

dérougit

dérougie

absolu

absolue

bleu

bleue

faible et dense

à faible ou forte densité

galaxie

galaxies

bleue.

bleues.

voisin

voisins

âcreté

accrété

d'étoile

d'étoiles

inférieur

moins intense

galaxie,

galaxies,



^901&:%-01%1&5%&"#0=&'%&491:#".97&'6<"9.5%&56<:.--.97&dY&%-"&07&"1E-&F97&"1#;%01>&V7&%44%"&-.&5#&
$#5#=.%&;1<%&F%#0;90*&'6<"9.5%-O&5%-&<"9.5%-&:#--.8%-&P%07%-&897"&<:%""1%&'#7-&5605"1#8.95%"> &@6%-"&
F.%7&;%&/0%&5697&1%"1908%> &H%-&$#5#=.%-& .-95<%-&Gu.$01%&TbI&97"&07&\08`1&:#P91."#.1%:%7"&4#.F5%&
G$#5#=.%-&F5%0%-IO&'%&:g:%&*901&5%-&$#5#=.%-&'#7-&07&%78.1977%:%7"&'%7-%&Gu.$01%&T)I&%55%-&-97"&
:#P91."#.1%:%7"&190$%-&G<"9.5%-&8.%.55%-I>&!01&5%-&4.$01%-&Tb&%"&T)&5%&"1#."&%7&*9.7".55<-&1%*1<-%7"%&5#&
-<*#1#".97&%44%;"0<%&%7"1%&5%-&*9*05#".97-&F5%0&%"&190$%>&@%&;+9.=&%-"&#1F."1#.1%O&5#&'19."%&%-"&.;.&
'6</0#".97&\08`1&t&G`N]XI�1G#F-I`)T>)pnl>
Y9.;.&07%&1%*1<-%7"#".97&G4.$01%&TTI&*50-&/0#7"."#".8%&'%&;%&;+#7$%:%7"&'%&1#".9O&5%-&'%0=&;901F%-&
1%*1<-%7"%7"&'%0=&;#"<$91.%-&'%&$#5#=.%-&G9F"%70%&%7&;90*#7"&-01&5%-&:#$7."0'%-&#F-950%-&#0"901&'%&
`T)>n)l&*901&#89.1&'%0=&*9*05#".97-&'%&79:F1%&<$#5I&2

h7 & 89." & 7%""%:%7" & 56%44%" & 9F-%18<&
/0#5."#".8%:%7"&*1<;<'%::%7">&K&-#89.1&
/0% & 5% & 79:F1% &'% & $#5#=.%- & F5%0%-O & *#1&
1#**91" & #0 &79:F1% &'% & $#5#=.%- & 190$%-O&
'.:.70% & -.$7.4.;#".8%:%7" & /0#7' & 5697&
;97-.'E1% & '%- & 9FP%"- & #8%; & '%- & $1#7'%-&
'%7-."<&'%&89.-.7#$%>&h7&*%0"&1%:#1/0%1&
'% & *50- & /0% & *901 & '%- & 9FP%"- & *50-&
F1.55#7"-O&'97;&*50-&:#--.4-&Gr&`T)>n)lIO&
5%- & $#5#=.%- & -97" & $<7<1#5%:%7" & :9.7-&
F5%0%->&@%;.&%-"&#0--.&07&%44%"&;9770O&5%-&

$#5#=.%-&*50-&:#--.8%-&97"&"%7'#7;%&L&*19'0.1%&1%5#".8%:%7"&:9.7-&'6<"9.5%-&/0%&5%&:g:%&",*%&'%&
$#5#=.%&:9.7-&:#--.8%->

\90-&*90897-&#0--.&790-&.7"<1%--%1&L&5#&8#1.#".97&'6#0"1%-&;#1#;"<1.-"./0%-&*+,-./0%-&/0.&*9011#.%7"&
g"1%&.7450%7;%1&*#1&5#&'%7-."<&'%&89.-.7#$%>&
!01&5%&!B!!&790-&#897-&*0&1%;0%.55.1&'%-&.7491:#".97-&'%&-*%;"19:<"1.%&-01&79-&$#5#=.%->&J;.&790-&
#5597-&790-&.7"<1%--%1&L&'%0=&"1#;%01-&'%&5#&491:#".97&'6<"9.5%O&/0.&-97"&5#&5#1$%01&'%&5#&1#.%&Ra&%"&5%&
F1%#S&L&Xbbbq&'."&BXbbb>
H%-&4.$01%-&TN&%"&TX&'977%7"&'%0=&%=%:*5%-&'%&-*%;"1%&'%&$#5#=.%->&h7&-6.7"<1%--%1#&*50-&
*1<;.-<:%7"&L&56<:.--.97&Ra&L&_l_NqO&%"&#0&F1%#S&#0"901&'%&Xbbbq&G5%-&597$0%01-&'697'%&-97"&F.%7&
-01&'<;#5<%-&*#1&56%44%"&'%&1%'-+.4"&L&1#.-97&'%&G)�[I&I&2

Tb

G1H,/#%(O3%K$#M7+#%8#%-7#6./#%/#+#=5%0=#6%,"#%H/0"8#%
5M1--12"%#"%U0+7?0%:+#-%+2"H,#,/-%8>2"8#%-2".%

8560+5#-%70/%#RR#.%/#-?1R.%8>,"%R06.#,/%:'lVFm%161%+#%
/#8-?1R.%#-.%8#%Yb'O`OA%82"6%+0%/01#%8>5M1--12"%U0+7?0%

-#%-1.,#%_%'b'O`OnPSP)h]S)]oF

G1H,/#%()3%K$#M7+#%8#%-7#6./#%/#+#=5%0=#6%,"%H/0"8%
IOYYY%:+0%+2"H,#,/%8>2"8#%OYYYo%#-.%8560+5#%#"%

OYYYn'b')O'hOS)PoF

G1H,/#%((3%Z0772/.%<+#,p/2,H#%80"-%+#-%8#,$%727,+0.12"-%#"%
M0H"1.,8#%0<-2+,#%#"%R2"6.12"%8#%+0%8#"-1.5%8#%=21-1"-b

crée

forme

elles

l'on

on

galaxie

galaxies

influencer

influencées

d'étoile,

d'étoiles,



! 3"0'%&%7&Ra

H6.7"%7-."<&'%&5#&1#.%&RaO&:%-01%&5#&/0#7"."<&'%&*+9"97-&.97.-#7"-&*1.7;.*#5%:%7"&.--0-&'%-&<"9.5%-&'%&
:#--%&(&s&)b&:#--%-&-95#.1%O&5#&'01<%&'%&8.%&'%&;%-&<"9.5%-&%-"&�&)bb&:.55.97&'6#77<%->&V55%&:%-01%&
'97;&56.7"%7-."<&#;"0%55%&'%&491:#".97&'6<"9.5%-&>
H#&1#.%&R`#5*+#&-%&"1908%&L&07%&597$0%01&'697'%&'%&_l_N&q7$-"1�:-O&%"&-%&"1908%&'97;&'#7-&5#&
*#1".%&190$%&'0&-*%;"1%&8.-.F5%>&
H%&"1#."&F#-&%7&*9.7".55<-&F5%0-&1%*1<-%7"%&5#&*9-.".97&'0&*1%:.%1&/0#1".5%&G%7&'%--90-&'%&50.&.5&,&#&

Tlm & '% & 5# & *9*05#".97 & -01 & 07% & :g:%&
"1#7;+%&%7&\YIO&5%&"1#."&+#0"&%7&*9.7".55<-&
1%*1<-%7"%& 5%& "19.-.E:%&/0#1".5%&Gnlm&'%-&
:%-01%-IO & %" & 5% & "1#." & 190$% & 1%*1<-%7"% & 5#&
:<'.#7%&Glbm&'%-&:%-01%-I>
h7&1%:#1/0%&F.%7&/0%&56<:.--.97&%7&Ra&%-"&
.7450%7;<&*#1&5#&'%7-."<&'%&89.-.7#$%>&H%-&
$#5#=.%- & #,#7" & 5% & *50- & $1#7' & "#0=&
'6<:.--.97 & -97" & F.%7 & ;%55%- & /0. & 97" & 07&
89.-.7#$%&*50-&4#.F5%>&^50-&5697"&8#&8%1-&5%-&
<;+#7".5597-&'%7-%-&*50-&56<:.--.97&%7&Ra&
'%8.%7"&4#.F5%>
@%;. & .7'./0% & F.%7 & /0607% & $#5#=.% & *%0&

.7450%7;%1&*#1&-97&89.-.7#$%&#01#&*50-&'%&4#;.5."<&L&*19'0.1%&'%-&<"9.5%->

! 3"0'%&'%&BXbbb

H%&"1#;%01 &BXbbb&%-" &07%&#0"1% &-901;%&'6.7491:#".97&-01 & 56#$%&'%-&<"9.5%-&'607%&$#5#=.%&/0. &%-"&
;911<5<&L&56<:.--.97&R#5*+#>&H%&BXbbb&-%&F#-%&-01&56<:.--.97&'%-&<"9.5%-&5.<%&L&5%01-&:<"#55.;."<->&V7&
%44%"&07%&<"9.5%&8.%.55%&<:%""1#&*50-&'#7-&5%-&597$0%01-&'697'%&597$0%&/0607%&<"9.5%&*50-&P%07%>&H%&
BXbbb&%-"&07%&:%-01%&#1F."1#.1%&/0.&;+%1;+%&L&/0#7".4.%1&;%&4#.">&H#&:<"+9'%&BXbbb&-%&F#-%&#0"901&
'607&i&F1%#S&j&/0.&-%&*19'0."&L&XbbbqO&%7&%44%;"0#7"&07&1#".9&'607%&:9,%77%&#8#7"&%"&#*1E-&;%&F1%#S>&
K.7-.&5%&BXbbb&%-"&9F"%70&%7&4#.-#7"&5%&1#**91"&%7"1%&5#&:9,%77%&-01&5#&F#7'%&Xbl)`XTl)&%"&5#&F#7'%&
Nnl)`NZl)&G9.2,H?.2"%#.%0+A%(YY(A%!7eA%'()A%O`SI>

h7 & 1%"1908% & F.%7 & 5%- & :g:%- & "%7'#7;%-&
G4.$01% &T_I &/0. & ;9119F91% & 5%- &9F-%18#".97-&
'0 & R#5*+#> & ^50- & 5# & '%7-."< & '% & 89.-.7#$%&
#0$:%7"% & G\Y! &x &\Y^IO & *50- & 5% &BXbbb&
#0$:%7"%O & .7'./0#7" & /0% & 56#$% &:9,%7 &'%-&
<"9.5%-&'%&5#&$#5#=.%&%-"&*50-&.:*91"#7">

T)

G1H,/#%(S3%^M1--12"%Uq%#"%R2"6.12"%8,%"2M</#%8#%=21-1"-A %
./21-1NM#%E,0/.1+#A%M5810"#A%7/#M1#/%E,0/.1+#

G1H,/#%(P3%G06.#,/%IOYYY%#"%R2"6.12"%8,%"2M</#%8#%=21-1"-A %
./21-1NM#%E,0/.1+#A%M5810"#A%7/#M1#/%E,0/.1+#

solaire,

solaires,

million

millions

peu influencer par son voisinage

ayant peu de voisins

age

âge

angstrom

cherche à quantifier ce fa , en effectuant un ratio d' le rapport entre la moyen

corrobore

corroborent

du

obtenues a partir du 

le rapport entre la moyen J, 123, 485).



NK)!.-1403%.-

B01#7"&;%&-"#$%&790-&#897-&;97-"10."&07&<;+#7".5597&'%&$#5#=.%-&;.F5%-&#0&:9,%7&'6.7"%119$#".97&'%&
F#-%&'%&'977<%-&%"&%7&1%;0%.55#7"&5%-&.7491:#".97-&-01&;%-&;.F5%->
^0.-&790-&#897-&4#."&07%&<"0'%&-%&F#-#7"&-01&'%0=&:<"+9'%-&'6%-".:#".97&'%&5#&'%7-."<&'%&89.-.7-O&%7&
5%-&1%;90*#7"&#4.7&'%&5%-&;9:*#1%1&%"&'6%71.;+.1&5%-&.7491:#".97-&#**91"<%&*#1&5607%&%"&56#0"1%&'%&;%-&
'%0=&:<"+9'%->
V74.7&790-&#897-&*0&;97-"#"%1&'%-&;+#7$%:%7"&1#'.;#0=&'%&;%1"#.7%-&;#1#;"<1.-"./0%-&*+,-./0%-O&/0.&
-97"&$1#7'%:%7"&.7450%7;<-&*#1&5#&*1<-%7;%&'6#0"1%-&$#5#=.%-&89.-.7%-O&#""%-"#7"&F.%7&07&4#."&;9770&
:#.- & 1%"1908< & '01#7" & ;% & -"#$%O & /0% & 5c#;".8."< & '% & 491:#".97 & -"%55#.1% & %-" & .7".:%:%7" & 5.< & L&
56%78.1977%:%7"&'%-&$#5#=.%->

H#&;901"%&'01<%&'%&;%&-"#$%&7%&:c#&*#-&*%1:.-&'c#55%1&*50-&59.7&'#7-&5c#7#5,-%&'%-&'977<%-&'%&79"1%&
<;+#7".5597> &\90-&#897-&<"0'.<&5#&8#1.#".97&'%&"1#;%01-&'%&491:#".97&'c<"9.5%-&%7&497;".97&'%&5#&
'%7-."<&59;#5%>&(#.-&.5&-%1#."&.7"<1%--#7"&'%&;9:*#1%1&'.44<1%7".%55%:%7"&;%-&8#1.#".97-O&;#1&;+#;07&'%&
79- & "1#;%01- & -97'%&'%- &*9*05#".97- &-"%55#.1%- & -%7-.F5%:%7" &'.44<1%7"%-> &Bc#0"1% &*#1" &790- &#897-&
1%-"1%.7" &79"1% & <"0'% & L & 07% & -%05% & "1#7;+% &'% & 1%'-+.4"> &h7 &*9011#." & 1%*1%7'1% &79"1% & "1#8#.5 & *901&
'.44<1%7"-&1%'-+.4"O&%"&89.1&;9::%7"&5%-&1<-05"#"-&8#1.%7"&#8%;&5c�$%&'%&5cd7.8%1->&
V74.7&5#&/0#7"."<&%"&5#&/0#5."<&'%-&'977<%-&#;;%--.F5%-&'#7-&'%-&F#-%-&'%&'977<%-&"%55%-&/0%&!59#7&90&
U#5%=O &;90*5<-&L&'%-& "%;+7./0%-&'%&490.55%-&'%&'977<%-&GB#"#(.7.7$IO &9081%7"&'%-&*%1-*%;".8%-&
7908%55%-&*901&5#&1%;+%1;+%&%7&#-"19*+,-./0%>&&&

TT

apportée

apportées

influencés

influencées

lié

liée



K\\VWV&K
^19$1#::#".97&!DH

E*& &&2&VU&)NnZNX&G-'--I&A%:*-&#**19=.:#".4&'%&"1#."%:%7"&'%&5#&1%/0g"%&�l:.7& &

!VHV@A CC/56,75/0.12"%8#-%1"R2/M0.12"-%-2,?01.5#-
->F%-"hFPJB&#-&-'--JB&O&->1#&O->'%;O*%"19(#$|1O*>*%"19(#$|1&`*>%=".7;".97|1&#-&
*%"19(#$'%1%'|1O'F9>4@9-:9KF-(#$G*>*%"19(#$|1&`*>%=".7;".97|1&O&->[I&#-&*%"19(#$KF-|1O*>%=".7;".97|1

.7"9&:,'F>VU&

uCh(&!*%;hFP&-&P9.7& CC_%70/.1/%8#-%.0<+#-%-7#./2%#.%7?2.2
^+9"9^1.:#1,&*&97&->F%-"hFPJB&t&*>9FPJB&

�RVCV&
->-*%;@5#--&t&T&#7'& CC#-.%,"#%H0+0$1#
->[&F%"{%%7&b>)&#7'&b>)l&K\B& CC80"-%+0%<2""#%./0"6?#%8#%V%
*>*%"19(#$|1&`*>%=".7;".97|1&F%"{%%7&)l>&#7'&)n>_&#7'& CC62,7,/#%#"%M0H"1.,8#%+1M1.#%8,%9+20"
->[@974&zb>Z&#7'& CC62"R10"6#%8#%aYr%0,%M1"1M,M
->[!"#"0-&�tb&#7'& CC82".%+#%/#8-?1R.%0%5.5%60+6,+5%#.%-0"-%#//#,/
->[!"#"0-&�t)&#7'
->[{#17.7$&tb&#7' CC-0"-%X0/"1"H
'F9>4^+9"9u5#$-\G*>45#$-I&79"&5.S%&6m!KAdCKAVBm6&#7'&& CC0=#6%+#-%6/1.N/#-%8#%R+0H-%#.%-0.,/0.12"-
'F9>4J7-.'%(#-S\G*>.7-.'%(#-SI&79"&5.S%&6mJ\(K!�|fCJURA|!AKCm6&#7'&
'F9>4J7-.'%(#-S\G*>.7-.'%(#-SI&79"&5.S%&6mJ\(K!�|fHVVBJ\Um6&#7'&
'F9>4J7-.'%(#-S\G*>.7-.'%(#-SI&79"&5.S%&6mJ\(K!�|ACKJHm6&#7'&
'F9>4J7-.'%(#-S\G*>.7-.'%(#-SI&79"&5.S%&6mJ\(K!�|RhHVm6&

E2& &&2&VUJ&NlZZ)&G-'--&:#";+<&-01&$#5%=I&�)b:.7& &

!VHV@A&
=>9FPJB&#-&$#5JBO%>�O=>'.-"#7;%&#-&
B.-"#7;%(#";+O*>708|:#$O*>708|:#$%11O*>408|:#$O*>408|:#$%11O*>%|F8O*>498|1#'.0-O*%>7%=*".:%O*%>4%=*".:%&
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`bOn !%;97'%&<"9.5%&5#&*50-&F1.55#7"%&G@#79*0-I

bOb h1.$.7%&'%&56<;+%55%&56<"9.5%&Y<$#

�&�_Ob 3"9.5%&5#&*50-&4#.F5%&8.-.F5%&L&56k.5&70

�)TO_ D0#-#1&5%&*50-&50:.7%0=

�Nb hFP%"-&5%-&*50-&4#.F5%-&9F-%18<-&GR0FF5%I
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file:///wiki/Hubble_(t%C3%A9lescope_spatial)
file:///wiki/Quasar
file:///wiki/Alpha_Carinae
file:///wiki/Alpha_Canis_Majoris
file:///wiki/Mars_(plan%C3%A8te)
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file:///wiki/Lune


9v&:&%-"&5#&:#$7."0'%&1<%55%&#**#1%7"%O&(&5#&:#$7."0'%&#F-950%&%"&B&5#&'.-"#7;%&%=*1.:<%&%7&
*#1-%;->&H#&8#5%01&�&t&:&�&(&%-"&#0--.&#**%5<%&:9'05%&'%&'.-"#7;%O&;%&'%17.%1&<"#7"&*50-&-908%7"&
0".5.-<&*901&5%-&9FP%"-&%="1#`$#5#;"./0%->

`@905%01&G90&J7'.;%&'%&;905%01I
H6.7'.;%&'%&;905%01&'607%&<"9.5%&'<-.$7%&5#&'.44<1%7;%&%7"1%&5%-&:#$7."0'%-&#**#1%7"%-&9F"%70%&'#7-&
'%0=&F#7'%-&-*%;"1#5%-&'.44<1%7"%-&%7&#-"1979:.%>&^#1&%=%:*5%O&56.7'.;%&'%&;905%01&f`YO&.7'./0%&5#&
'.44<1%7;%&%7"1%&5#&:#$7."0'%&#**#1%7"%&'#7-&5#&F#7'%&-*%;"1#5%&ifj&G;6%-"`L`'.1%&F5%0%O&#0"901&'%&
XN_&7:I&%"&5#&F#7'%&-*%;"1#5%&iYj&G;6%-"`L`'.1%&8.-.F5%O&#0"901&'%&lXl&7:I>
^0.-/0%&5#&:#$7."0'%&#**#1%7"%&%-"&'.1%;"%:%7"&5.<%&L&5#&50:.79-."<&'%&56<"9.5%&'#7-&5#&F#7'%&'977<%O&
%"&5#&'.-"#7;%O&5#&'.44<1%7;%&%7"1%&5%-&'%0=&:#$7."0'%-&#**#1%7"%-&4#."&/0%&5%&"%1:%&'%&'.-"#7;%&
'.-*#1#M"O&%"&7%&1%-"%&/0%&5%&1#**91"&%44%;".4&'%-&50:.79-."<-&'#7-&5%-&'%0=&F#7'%->&@%&1#**91"&.7'./0%&
'97;&5#&/0#7"."<&'%&450=&/0.&%-"&<:.-&'#7-&;+#/0%&F#7'%O&%"&'97;&5#&;905%01>&
@6%-"&F.%7&07&1#**91"&'%-&50:.79-."<-O&*0.-/0%&5#&:#$7."0'%&%-"&07%&<;+%55%&59$#1."+:./0%O&%"&'97;&
5#&'.44<1%7;%&'%-&59$#1."+:%-&%-"&<$#5%&#0&59$#1."+:%&'0&1#".9&#7#5,"./0%:%7"&2

9v&H&'<-.$7%&5#&50:.79-."<&.7"1.7-E/0%O&'#7-&5#&F#7'%&.7'./0<%O&%"&B&5#&'.-"#7;%&'%&569FP%">ubf&%"&
ubY&-97"&'%-&8#5%01-&'%&791:#5.-#".97&'%-&450=&-%18#7"&L&4.=%1&5691.$.7%&[<19&'%-&:#$7."0'%-&'#7-&
;+#/0%&F#7'%&2&;978%7".977%55%:%7"O&%55%-&-97"&;+9.-.%-&'%&4#y97&L&#7705%1&5#&:#$7."0'%&'%&56<"9.5%&
K5*+#&H,1#%&GY%$#I&'#7-&"90"%-&5%-&F#7'%-&9*"./0%->&H6.7'.;%&f&�&Y&'%&Y%$#&%-"&'97;&<$#5%:%7"&
[<19&*#1&'<4.7.".97>

@X&@991'977<%-&C#&GC.$+"&#-;%7-.97&2&#-;%7-.97&'19."%I&%"&B%;&GB%;5.7#".97&2&
'<;5.7#.-97I
!,-"E:%&'%&;991'977<%&0".5.-#7"&;9::%&*5#7&'%&1<4<1%7;%&5#&*19P%;".97&-01&5#&-*+E1%&;<5%-"%&'%&
56</0#"%01&'%&5#&A%11%>&h7&#**%55%&;%""%&*19P%;".97&56</0#"%01&;<5%-"%>&H%&*9.7"&'%&1<4<1%7;%&'%&;%&
;%1;5%&%-"&5%&i&*9.7"&8%17#5&j&G-%;".97&'%&56</0#"%01&'%&56<;5.*"./0%I>&@%&;%1;5%&%-"&'.8.-<&%7&TX&+%01%-&
G-9."&'%-&'.8.-.97-&'%&)l&'%$1<-&;+#;07%I>

�H6#7$5%&:%-01<&%7"1%&5#&*19P%;".97&'%&569FP%"&-01&;%&;%1;5%&%"&5%&
*9.7"&8%17#5&G%7&*#1"#7"&8%1-&56%-"&'%&;%&*9.7"I&-6#**%55%&
56#-;%7-.97&'19."%&a>&V55%&-6%=*1.:%&'97;&%7&+%01%-O&:.70"%-O&
-%;97'%->&
�H6#7$5%&%7"1%&;%"&</0#"%01&;<5%-"%&%"&569FP%"&-6#**%55%&5#&
'<;5.7#.-97&�>&V55%&-%&:%-01%&%7&'%$1<-O&*9-.".8%&*901&5%-&9FP%"-&
-."0<-&'#7-&56+<:.-*+E1%&791'&%"&7<$#".8%&*901&5%-&#0"1%->&H6#=%&
'%-&*e5%-&'%&;%&-,-"E:%&;9�7;.'%&'97;&#8%;&56#=%&'%&19"#".97&'%&
5#&A%11%>

@l&^#1-%;
H%&*#1-%;&G-,:F95%&*;I&%-"&07%&07."<&'%&597$0%01&0".5.-<%&%7&#-"1979:.%>&
!97&79:&8.%7"&'%&5#&;97"1#;".97&'%&i&*#1#55#=%`-%;97'%&j>
H%&*#1-%;&%-"&'<4.7.&;9::%&<"#7"&5#&'.-"#7;%&L&5#/0%55%&07%&07."<&
#-"1979:./0%&G0#&t&'.-"#7;%&:9,%77%&"%11%`-95%.5I&-90-`"%7'&07&#7$5%&'c07%&
-%;97'%&'6#1;&G)�&G-%;97'%&'6#1;I&t&)]N_bb&'%$&t&b>bbbTnp&'%$1<-I>

Xb


