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EUCLID : Science

• A high precision dark energy satellite 
mission

• Mainly two techniques to characterize dark 
energy:

• Weak lensing

• Baryon acoustic oscillations

• Launch 2018, 5-year mission



Lensing
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BAO
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EUCLID : Science

• Legacy science

• Galaxy formation & evolution

• Milky way (complementing Gaia)

• Supernovae

• Exoplanets through microlensing



Science objectives



EUCLID : instruments

• 1.2 m telescope at L2

• Three on-board instruments

• NIR and VIS imagers (.25 & .5 deg2 FOV)

• NIR spectrograph (slitless, .4 deg2 FOV)

• Use of ground-based observations



EUCLID instruments

• VIS imager : measure shape for weak 
lensing

• NIR imager (three bands) : for photometric 
redshifts of all observed objects — need 
visible measurements, from ground

• Spectrograph : for BAO. Baseline : low 
resolution and slitless : measure z from 
emission lines only. Need NIR images.



Slitless spectroscopy
!"#$"%&&'&(%)$*+&)+(,'-./&%"#0%1'
!$/*23+*4#05'5/"/6#%&'
7

 
%4#&&#+0'/$'89:;<;=

!"#$"%&&'&(%)$*+&)+(,'-./&%"#0%1'
!$/*23+*4#05'5/"/6#%&'
7

 
%4#&&#+0'/$'89:;<;=



!"#$%&
'()*$

+,"&,$--
!"-.$#-$/
'()*$



!"

#$%$&'%$()*(+*,-()+./$()0
 

1234*#.5%$657*8(559')&57/
:!" 2;<"=<"

#$%$&'%$()*(+*,-()+./$()0
 

1>34
 

#.5%$657*+$5%78/
2?!92?><* @ 2?><92?<!* @ 2?<!92?A<* @ 2?A<9>?!!* @



!"#"$%&'(")*+,"**+*'!-.")-/'0!(!/1
23'45"6-,%7

 
!(!'%**%8/'+9':;<=>?;=;

 "6@-A-6@-6$
 

,"**+*/''0?<'B'?<' ,'-%)C1'

D-.-*'E/-@'"6'/A%)-'
F%G'$-/$/'+6#+"6#'0H"/"$-)CIFJ(IKLJ1

Non-baseline option : DMD spectrographs



Euclid people

• 25 institutes, 7 countries, ~140 people at 
the moment



Surveys & data

• Wide (20 000 deg2) imaging (3e9 sources 
at 10 sigma) + spectro (70e6 spectra)

• Deep (40 deg2) imaging + spectro

• External imaging : DES (5 000 deg2 
southern), PanSTARRS (30 000 deg2 
northern), LSST (20 000 deg2 southern)



Euclid processing

• Different and heterogenous data sets

• Euclid + non Euclid (space+ground)

• Types & goals : astrometry, photometry, 
morphometry…



Euclid processing

• Need very good space/ground 
intercalibration for photo-z, make 
processed data as homogeneous as 
possible

• High precision measurement 
requirements : work on data cubes of 
individual frames, not stacked images



Euclid processing

• Reference system = VIS imaging (0.1”/pixel, 
0.5 deg2)

• Paving the sky with this system = 
« euclidisation »

• All data (other onboard instruments, 
external data) must be converted to that 
system and reduced according to Euclid 
specs.



Data volume of 
euclidisation

#images

Vol (PB)

Sky cov (°2)

#filters

#sources

Euclid DES PanSTARRS LSST Total

1 400 000 160 000 70 000 4 000 000 5 630 000

1 3 4 300

20 000 5 000 30 000 20 000

4 5 4 6

1,44E+10 4,50E+09 2,16E+10 2,16E+10 6,21 e10



Functional breakdown

• Subdivision in OUs with associated SDCs

• Data reduction for 3 onboard instruments 
+ ground data = OU-1 OU-2 OU-3 OU-4

• Final steps of euclidisation and merging is 
OU-6.



!"# $%&'()* +&%,-. /001()* !"2!3 456467848

!"#$%&
9:;<=>)?=(1.="@3.=; !,AB(?=C(.6DEF6*&%,)?=/0&*()*

!"#$%&%'()%*+,-."'%*+,-/0120& #()($*2"0'3-&0$%401' '*.)5(10,-&*#-(+&-&()(-
6**1&%+()0' (+&-*401'00' 786-(#)%4%)%0' (+&-#1*''94($%&()%*+'-(#)%4%)%0'
:0)'-10;"%10/0+)' .1*/ 7<:
80.%+0' ($2*1%)=/',-51%)0' (+&-4($%&()0' >1*)*)?>0'
8040$*>',-4($%&()0' (+&-%/>$0/0+)' '*.)5(10-%+->%>0$%+0'-(+&-786'
:0)'-($$-21*"+&@'>(#0 A%'@BCD-'%+2$0-%/(20'-(+&-/0)(9&()(->1*&"#0& E?-FG9H-)*-FG9I
80.%+0' )=0-#*/>$0)-'0)-*.-#*+&.%2"1()%*+ .%$0'-(+&--'0)'-)=0-#*+.%2"1()%*+->(1(/0)01' .*1-($$-FG9J->1*#0''%+2 ')0>'
'()#*++*+ ,$$-.%+/01 ,2&-304/01-56)7)1*7(%# #,$%8(,7%)2-%1,9*+-"+%29 +7,2&,(&-!"#$%&-+):7;,(*-7))$+ ,2&-#)15"7*+
76*-56)7)1*7(%# <*() 5)%27+-):-*,#6 !"#$%&-+#%*27%:%# %1,9*-
6*/>")0' .*#($->$(+0-&%')*1)%*+,-(##"1()0 (')1*/0)1%# *.-!"#$%&-A%'9C/ %/(20'-5%)= 10'>0#)-)*-0K)01+($ 10.010+#0 '?')0/-
L:MCMN
801%40 %+)01+($ .%0$&9)*9.%0$& >=*)*/0)1%# 10'#($%+2 #*110#)%*+'-*.-($$-!"#$%&-A%'9C/ %/(20'
6*/>")0' .*#($->$(+0-&%')*1)%*+,-(##"1()0 (')1*/0)1%# '*$")%*+',-*.-($$- BCD9C/,-BCD97> (+&-!K)01+($ %/(20'-5%)= 10'>0#)-)*-
%+)01+($ !"#$%&-A%'9C/ 10.010+#0 '?')0/
801%40 %+)01+($ .%0$&9)*9.%0$& >=*)*/0)1%# 10'#($%+2 #*110#)%*+'-*.-!"#$%&-BCD9C/-(+&-BCD97> (+&-0K)01+($ %/(20'-
!"#$%&%'()%*+ *.-($$-%/(20'-%+-)=0-A%'9C/ 10.010+#0 '?')0/3-(')1*/0)1?,->=*)*/0)1?,-#*$*1 )01/ )1(+'.*1/()%*+'
O1(+'.*1/' LD*)()0@O1(+'$()0'@D0'(/>$0'@D021%&'@<(1>'@P0($>%K'N-($$-'%+2$0-%/(20'-LA%'9C/,-BCD9C/,-BCD97>,-!K)01+($N--
7)(#Q' 800> (+&-<%&0 C/(2%+2-&()(-L+*)-7>0#)1* &()(3-.*1-FG9RN-5=0+ +00&0&
S1*&"#0' ($$-/('Q' LT040$ UN,-50%2=)/(> (+&-.$(2-/(> %/(20'-())(#=0& )*-0(#= #*/E%+0& L'%+2$0-*1-')(#Q0&N--%/(20'-
S1*&"#0' DM,8!6-'*"1#0-#()($*2"0'-%+-)=0-'(/0 10.010+#0 '?')0/-.*1-($$-'%+2$0-%/(20'
S1*&"#0' )%/0-'01%0' %/(20'-.*1-)1(+'%0+) (+($?'%'
S1*&"#0' (##"1()0 S7V-(+($?'%',-/*+%)*1'-S7V-(+&-/*&0$' )=0-S7V-('-."+#)%*+ *.--%+')1"/0+)',-*E'014%+2 #*+&%)%*+',-0)#
M>>$%0' )=0-S7V-=*/*20+%'()%*+ )*-%/(20'-L'%+2$0-(+&-')(#Q %/(20'N
S1*&"#0' 800>,-<%&0,-O1(+'%0+) '%+$20 (+&-/0120& L/"$)%9.%$)01N-#()($*2"0'-
S1*&"#0' 0(1$? '%/>$0-/*1>=*$*2?9E('0& '*"1#0-#$(''%.%#()%*+
6*+)1*$' (+&-4($%&()0' ($$-%/(20-(+&-#()($*2"0->1*&"#)'
80$%401' &()(-(+&-/0)(9&()(->1*&"#)' )*-!WM

!,AB(?=3%).%&1(,/=G001()*===================================H>&(.=========================================================G>I 7J;7<K=7848E#H========================================================================================================================== L,BI=5;MK=7848



!"# $%&'()* +&%,-. /001()* !"2!3 456467848

!"#$%&

!"#$%"$
&'('
')"*#+$

,-./012"3#&#!'(#4%
5$)6$&012"3#&07+#!080
9:;<
80%4%012"3#&0&'('

94%0
12"3#&
&'('0
=)"*#+$
!

1>($)%
'3

!#?23'(
#4%

=)"*#+$
!

)'@0
#?'6$!
80?$('.
&'('08
'%"#33')
A

')"*#+$

"'3#B)'(
$&0

#?'6$!
')"*#+$

,-.C09:;012"3#&0
DE$"()4!"4EA

,-.F0
DE$"()4E*4(4?$()#"0
&'('

,-.G0H#!012"3#&0
:?'6#%6

,-.I09:;012"3#&0
:?'6#%6

,-.J094%012"3#&0&'('

,-.K0L'('0!#?23'(#4%!

,-.M0N4!?4346#"'30
!"#$%"$

,-.GO0P$6'"A0!"#$%"$

,-.Q00P$6'"A0&'('
:?'6#%60'%&0!E$"()40

L'('0R34@

1D=
12"3#&
=)"*#+$

1D=
12"3#&
!"#$%"$0
')"*#+$

12"3#&0N4%!4)(#2?071N<0DSD0E4!!#B3$0L'('0
T34@074+$)+#$@<

,-.GI054)E*4?$()A
D*$')0E)4&2"(#4%

,-.GC0;$&!*#R(!0U=,
V.&#!(4)!#4%

,-.GK0N4!?4346#"'30
!#?23'(#4%!

N'3#B)'(#4%!

,-.GJ0
W)'%!#$%(!

15=



  

   

 

ESA/SRE(2009)2
December 2009

Assessment Study Report

Euclid
Mapping the geometry

of the dark Universe

European Space Agency


