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ECSurv(ey) Status 
• Past 
• Present (start of 2023) 
• Future

R. Scaramella 
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Past:  
— 12 years of work and progress on a quite 
complex and crucial task for the mission 
— many ESA review passed well 
— long term problem: understaffed 
— highlights: few but dedicated and highly 
competent people from France, Italy, Portugal 
— EC star prize for teams  
— excellent synergy with ESA (ESSWG team) 
— many reports to ESA, EST and EC
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Present: 
Burigana, T. 
Trombetti 

Zodiacal background 
model 

J.C. Cuillandre 
S/N, maps, 
 astronomy 

Tereno (deputy) 
Calbrations 

Analyses 

J Dinis 
algorithms  

coding

R. Scaramella  
(lead and EC Survey 

Scientist) 
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Latest: 

• Focal Plane 
• Rubin & footprint (RSD_2022H) 
• WFE Campaign
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Problem: as-built FoV  as planned FoV≠
New survey RSD_2022G

J. Dinis

new MOCD-A: 

•SOP served time halved (12hr —> 6 hr every 4 weeks)

• as built FoV; retiling with minimal overlaps

COMMON

Xs/c

Ys/c

COMMON geometry

corners Xs/c[deg] Ys/c[deg]

v[0] 0.470 528 0.376 437

v[1] 0.470 528 �0.376 437

v[2] 1.167 573 �0.376 502

v[3] 1.167 573 0.376 502

center 0.819 050 0.000 000

size 0.697 045 0.752 862

area 0.5248 deg
2

6
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New survey RSD_2022G

J. Dinis

TILE

Xs/c

Ys/c

VIS inside TILE statistics

count AREA AREA count cumul.

[deg
2
] [arcmin

2
] [%] [%]

0 0.0006 2.1 0.1 � 0 100.0

1 0.0090 32.6 1.6 � 1 99.9

2 0.0512 184.4 9.3 � 2 98.2

3 0.2981 1073.2 54.3 � 3 88.9

4 0.1901 684.2 34.6 � 4 34.6

inner VIS statistics

count AREA AREA count cumul.

[deg
2
] [arcmin

2
] [%] [%]

0 0.0000 0.0 0.0 � 0 100.0

1 0.0041 14.9 0.9 � 1 100.0

2 0.0208 74.9 4.3 � 2 99.1

3 0.2640 950.2 55.1 � 3 94.8

4 0.1901 684.2 39.7 � 4 39.7

8

TILE

Xs/c

Ys/c

NISP inside TILE statistics

count AREA AREA count cumul.

[deg
2
] [arcmin

2
] [%] [%]

0 0.0012 4.4 0.2 � 0 100.0

1 0.0202 72.7 3.7 � 1 99.8

2 0.0836 301.1 15.2 � 2 96.1

3 0.2604 937.4 47.4 � 3 80.9

4 0.1836 661.0 33.4 � 4 33.4

inner NISP statistics

count AREA AREA count cumul.

[deg
2
] [arcmin

2
] [%] [%]

0 0.0000 0.0 0.0 � 0 100.0

1 0.0081 29.1 1.7 � 1 100.0

2 0.0423 152.3 8.9 � 2 98.3

3 0.2369 852.8 50.1 � 3 89.3

4 0.1858 668.7 39.3 � 4 39.3

9

MEASURED FOCAL PLANE
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wide area: ~14,850 sq deg, (limit is > 14,000) 
~150 sq deg in blinding star holes, 
net area: ~14700 sq deg

Last July: 

Plots: J.-C. Cuillandre
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The Euclid Wide Survey Region of Interest v3
Maximizing overlap with the LSST

Origin: Report based on actions from the Euclid Consortium Survey Group (ECSURV), the
Euclid Consortium Complementary Observations Group, the Rubin-Euclid Derived Data
Products Working Group, with critical input from the LSST Operations Simulation Team.

Authors: Jean-Charles Cuillandre (CEA Paris-Saclay), João Dinis (Universidade de Lisboa),
Peter Yoachim (University of Washington), Roberto Scaramella (INAF), Ismael Tereno
(Universidade de Lisboa), Konrad Kuijken (Leiden Observatory), Daniel Stern (JPL), Henk
Hoekstra (Leiden University)

Date: January 9, 2023

Summary
The Vera C. Rubin Observatory recently announced the final plan relevant to Euclid to
conduct the upcoming 10-year Legacy Survey of Space and Time (LSST) with a start date in
2024. Critical wishes expressed through various consultations over the years and aimed at
maximizing the scientific return of a joint Rubin-Euclid dataset were realized: deep and
uniform coverage of the Euclid Deep Field South and extension of the LSST Wide-Fast-Deep
(WFD) to higher and lower declinations. That extension, however, is now limited in the
north to a declination of +15 degrees over the north Galactic cap. With no alternative for
the ground coverage over large areas of the south Galactic cap, this originated a new
ECSURV action aimed at revisiting the Euclid Region of Interest to maximize overlap with
the planned LSST.

We report here the successful evolution of the Euclid Wide Survey through a fine tuning of
its Region of Interest from version 2 (2020) to 3 (2022), which we recommend adopting for
the mission, given the current status of conditions. Not only is the realized survey now very
close to the nominal area of 15,000 square degrees despite a noticeably smaller Region of
Interest to start with, its global performance remains unchanged (average SNR in all bands
and spectroscopy practically unaltered). We note that the greater depths of LSST will lead to
a noticeable (15%) increase in the cosmology figure of merit over the overlapping area,
currently standing at 9,000 square degrees, but arguably this could be optimized further
since the new Region of Interest offers an overlap of 10,200 degrees with the LSST. This
larger overlap was achieved by pushing the Region of Interest slightly into the Galactic
plane while discarding a poor area which suffers from a combination of high reddening,
zodiacal emission, and proximity to the Galactic plane.

The remaining challenge is to obtain critical complementary observations for the region of
interest between declinations +15 and +30 in the north Galactic cap. This region will be
observed by Euclid and consequently a new effort must be engaged to secure the g,r,i,z
bands at the minimum Euclid depths over those 1434 square degrees for the weak lensing
probe. Initial contacts have already been established to explore options with the CEFCA
JT250 telescope (Spain) and the Blanco telescope equipped with DECam (Chile). This new
effort will aim for completion in time for the DR3 analysis.

Content

Finalized Rubin plan for the 10-year long LSST for deep sky p.2
Evolution of the Region of Interest from version 2 to 3 p.4
ECTile RSD 2022H realization with the ROI v3 p.7
Consequences on the north Galactic cap ground coverage p.9

Appendix A: ROI v2 (2020) and v3 (2022) background histograms p.11
Appendix B: ROI v2 (2020) and v3 (2022) SNR histograms p.12
Appendix C: RSD 2022G and 2022H background histograms p.13
Appendix D: RSD 2022G and 2022H SNR histograms p.14

Finalized Rubin plan of the 10-year long LSST for deep sky

The Vera C. Rubin Observatory optimized a survey plan over the past decade to conduct the
upcoming (2024) 10-year Legacy Survey of Space and Time (LSST). The Wide-Fast-Deep
(WFD) component of the LSST (80% of the whole effort) was identified early on as the
perfect match to complete the Euclid mission dataset (Rhodes et al. 2017). The initial
baseline survey (Figure 1, left) had a low-dust WFD (the green area has depths relevant to
Euclid) extending to a declination of +3 degrees to the north, and -62 degrees to the south.

Figure 1: Evolution of the LSST baseline towards the final plan (November 2022). Only the
low-dust WFD regions are relevant to Euclid (in green, purple areas are too shallow for Euclid).

In 2018, Rubin conducted a consultation with the scientific community at large. A joint
effort by the Rubin community (in particular the Dark Energy Science Collaboration, DESC)
and the Euclid community led to the submission of two white papers (Capak et al. 2018a,
2018b) aimed at maximizing the synergy between the two surveys. These papers described

2

Some regions of Euclid 
RoI will no longer be 

covered by Rubin

—> slightly modify Euclid RoI
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constraints to avoid overhangs of the survey area in the ecliptic frame. Note that this part
of the sky will be covered by the LSST (Figure 1, purple) but the minimum depths for Euclid
will be reached only near the end of the LSST. This lower part of the contour ensures also
that the SMC as observed by the LSST will be matched by Euclid.

Figure 3: Comparison between the Euclid Region of Interest v2 (dashed) and v3 (solid blue).

Figure 4: SNR maps for VIS and NISP spectroscopy; the non-greyed areas outside the blue
contours of the ROI indicate small sky areas within the Euclid specifications (zodi, reddening,
stellar density) that are discarded due to a lack of matching optical data from the ground.

6

NEW
OLD
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Figure 5: The new Euclid Region of Interest (2022) maximizes overlap with the LSST.

ECTile RSD 2022H realization with the ROI v3

A test ECTile run was executed without any particular optimization effort on the ROI v3,
adopting all settings and planning from the 2022G RSD. The resulting RSD, 2022H,
remarkably exploits the new ROI with the tiny northern island and the vast southern
mainland essentially fully covered (95% and 98% respectively). The large southern island is
well populated with patches in the 5th and 6th years of the survey, covered here at 66%.
The northern mainland is covered at 89%. The total area of the realized survey, taking into
account the blinding stars (i.e. area removed for the 804 black dots in Figure 6), is 14,906
square degrees in six years, an improvement over the ROI v2 used for the 2022G RSD by
200 square degrees. This brings the Euclid RSD very close to its initial nominal goal of
15,000 square degrees. This positive evolution despite a smaller ROI is related to its slight
extension into the Galactic plane, which enables observing time that previously was
non-allocated.

7
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Figure 6: The 2022H RSD fulfills all constraints and is an improvement over 2022G.

The Capak et al. (2018) white paper “Enhancing LSST Science with Euclid Synergy'' explored
how LSST data coupled to the Euclid dataset would improve photometric redshifts. Table 2
of that paper (Improvements in Cosmology), shows that the LSST depths reached at the
time of the Euclid DR3 (i.e. LSST Year4, see also section 6 of the DDP report) provide a gain
in photometric redshift quality that will lead to an improvement in the cosmology figure of
merit by 15%. This indicates that all efforts should be made to get the Euclid Wide Survey to
cover as much as possible the LSST low-dust WFD within the ROI v3. This 2022H RSD test
run already achieves an overlap of at least 9,000 square degrees between the two surveys,
corresponding to 60% of the Euclid survey. New pre-launch RSDs will further optimize
various aspects of the Euclid surveys, including weighting the LSST low-dust WFD.

Table 2 reports the evolution of the survey parameters over the realized surveys, 2022G
versus 2022H (based on histograms in Appendices C and D), showing essentially similar
properties.

8

+200 sq deg
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Next future: 
Survey PV 

Zodiacal background

Max in the ecliptic plane (~x3 at NEP)

Spectrum

Ad hoc measures in PV

VIS NISP

•Backgrounds 
• auxiliary field 
• Deep field(s)

Euclid EROS EARLY RELEASE OBJECTS (former “Glamorous”) 
1 day devoted to proposals (~20 ROS). Outreach 
importance, all data released worldwide at the ed of PV 

Burigana & Trombetti

Short visibility
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Future: new SOST (Survey Operations Team) group

 

 
Page 7/11 
Terms of reference for the Survey Operations Support Team 
Date   09.01.2023 Issue 0   Rev 6 (draft)  

ESA UNCLASSIFIED – For Official Use 

 
 
Two specific positions are identified in this organisation chart: 
• The EC survey scientist (already existing position), who will chair the EC survey group, 

interface with the Euclid consortium, and report on the work of the EC survey group to 
the Euclid Science Team (EST). The EC survey scientist is currently a member of the EST. 

• The EC survey implementation lead (already existing position), who will lead the SOST 
and chair the Survey Change Control Board (CCB). The survey implementation lead will 
also be a member of the survey group. The EC survey implementation lead reports to the 
EC lead. 

 
 

Figure 5-1 gives a simplified overview of this organisation.  
 

 
 

Figure 5-1: sketch of the organisation of the EC survey activities during operations, including the interfaces of the SOST 
with the SOC and with the Mission Operations Coordination Group / Change Control Board. Not all interfaces are 
identified. 

The terms of reference of the SOST are defined in this document, while those of the EC survey 
group and CCB can be found in EUCL-TBD. Those of the Mission Operations Coordination 
Group and the associated CCB can be found in EUCL-ESAC-TOR-8-002. 
 
 
 

Problems for SOST: money, skilled manpower, transition
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Wave Front Error Calibration Campaign

Problems: 

— recently defined

— it takes ~2 months of satellite before the start of the standard survey

— in total several weeks of waiting time for thermalisation

— waiting times are even more constrained than the standard survey

— SOST needs to work out the full solution

PDC 16/6/2022

PDC 1 NEP

SAA ≃ 90 ± 1∘, α ≃ + 5∘

off-sky thermal 
stabilisationPV

thermal stabilisation

thermal stabilisation

IF 5 Cal 1

SAA, α ≃ 87∘, − 5∘thermal stabilisation

IF 6 Cal 1

SAA, α ≃ 87∘, + 5∘thermal stabilisation

IF 7 Cal 2

SAA, α ≃ 96∘, − 5∘thermal stabilisation

IF 8 Cal 2

SAA, α ≃ 96∘, + 5∘thermal stabilisation

IF 9 Deep

SAA, α ≃ 101∘,0∘thermal stabilisation

IF 10 Deep

SAA, α ≃ 108∘,0∘thermal stabilisation

IF Cal  various

SAA,  variousα

controlled thermal 
variation

PDC

ESOP

PSF cal

ESOP

monthly

Wide 
Survey

defocussed in-focus defocussed in-focusphase
IF 1 NEP


SAA ≃ 90 ± 1∘, α ≃ + 5∘

PDC 2 NEP

SAA ≃ 90 ± 1∘, α ≃ 0∘

IF 2 NEP

SAA ≃ 90 ± 1∘, α ≃ 0∘

PDC 3 Pol 

SAA ≃ 90 ± 1∘, α ≃ 0∘

IF 3 Pol

SAA ≃ 90 ± 1∘, α ≃ 0∘

PDC 4 NEP

SAA ≃ 90 ± 1∘, α ≃ − 5∘

IF 4 NEP

SAA ≃ 90 ± 1∘, α ≃ − 5∘

early PSF calibration 
blocks

EUCL-OXF-TN-8-010

L. Miller
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

CONFIG-001 CONFIG-001

CONFIG-018 CONFIG-018

CONFIG-034 CONFIG-034

CONFIG-037 CONFIG-037

CONFIG-040 CONFIG-040

CONFIG-041 CONFIG-041

CONFIG-042 CONFIG-042

CONFIG-072 CONFIG-072

CONFIG-084 CONFIG-084

CONFIG-087 CONFIG-087

CONFIG-090 CONFIG-090

CONFIG-109 CONFIG-109

CONFIG-115 CONFIG-115

CONFIG-120 CONFIG-120

CONFIG-124 CONFIG-124

CONFIG-138 CONFIG-138

CONFIG-143 CONFIG-143

CONFIG-149 CONFIG-149

CONFIG-168 CONFIG-168

CONFIG-171 CONFIG-171

CONFIG-180 CONFIG-180

CONFIG-223 CONFIG-223

CONFIG-237 CONFIG-237

CONFIG-246 CONFIG-246

CONFIG-267 CONFIG-267

CONFIG-321 CONFIG-321

CONFIG-329 CONFIG-329

CONFIG-331 CONFIG-331

CONFIG-340 CONFIG-340

CONFIG-362 CONFIG-362

CONFIG-370 CONFIG-370

CONFIG-372 CONFIG-372

CONFIG-382 CONFIG-382

CONFIG-401 CONFIG-401

CONFIG-435 CONFIG-435

CONFIG-461 CONFIG-461

CONFIG-472 CONFIG-472

CONFIG-498 CONFIG-498

CONFIG-514 CONFIG-514

CONFIG-556 CONFIG-556

CONFIG-561 CONFIG-561

CONFIG-611 CONFIG-611

CONFIG-637 CONFIG-637

CONFIG-641 CONFIG-641

CONFIG-662 CONFIG-662

CONFIG-664 CONFIG-664

CONFIG-715 CONFIG-715

CONFIG-741 CONFIG-741

CONFIG-841 CONFIG-841

CONFIG-843 CONFIG-843

CONFIG-905 CONFIG-905

CONFIG-909 CONFIG-909

CONFIG-915 CONFIG-915

CONFIG-917 CONFIG-917

CONFIG-922 CONFIG-922

CONFIG-953 CONFIG-953

CONFIG-983 CONFIG-983

CONFIG-991 CONFIG-991

CONFIG-1003 CONFIG-1003

CONFIG-1018 CONFIG-1018

CONFIG-1031 CONFIG-1031

CONFIG-1046 CONFIG-1046

CONFIG-1146 CONFIG-1146

CONFIG-1150 CONFIG-1150

CONFIG-1171 CONFIG-1171

CONFIG-1251 CONFIG-1251

CONFIG-1258 CONFIG-1258

CONFIG-1259 CONFIG-1259

CONFIG-1261 CONFIG-1261

CONFIG-1278 CONFIG-1278

CONFIG-1281 CONFIG-1281

CONFIG-1282 CONFIG-1282

CONFIG-1303 CONFIG-1303

CONFIG-1319 CONFIG-1319

CONFIG-1333 CONFIG-1333

CONFIG-1336 CONFIG-1336

CONFIG-1365 CONFIG-1365

CONFIG-1373 CONFIG-1373

CONFIG-1378 CONFIG-1378

CONFIG-1403 CONFIG-1403

CONFIG-1433 CONFIG-1433

CONFIG-1439 CONFIG-1439

CONFIG-1459 CONFIG-1459

CONFIG-1463 CONFIG-1463

CONFIG-1467 CONFIG-1467

CONFIG-1482 CONFIG-1482

CONFIG-1487 CONFIG-1487

CONFIG-1534 CONFIG-1534

CONFIG-1535 CONFIG-1535

CONFIG-1553 CONFIG-1553

CONFIG-1568 CONFIG-1568

CONFIG-1580 CONFIG-1580

CONFIG-1641 CONFIG-1641

CONFIG-1692 CONFIG-1692

CONFIG-1718 CONFIG-1718

CONFIG-1769 CONFIG-1769

CONFIG-1855 CONFIG-1855

CONFIG-1873 CONFIG-1873

CONFIG-1891 CONFIG-1891

CONFIG-1917 CONFIG-1917

CONFIG-1919 CONFIG-1919

CONFIG-1940 CONFIG-1940

CONFIG-1944 CONFIG-1944

CONFIG-2136 CONFIG-2136

Viable PDCs for: resting period of 7 days, SAA margin of 0.6 deg

ecliptic longitude [deg]

visibility of PSF fields 

example of viable 
sequences 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

PSF-1-SAA-88 PSF-1-SAA-88
PSF-2-SAA-88 PSF-2-SAA-88
PSF-3-SAA-88 PSF-3-SAA-88
PSF-4-SAA-88 PSF-4-SAA-88
PSF-5-SAA-88 PSF-5-SAA-88
PSF-6-SAA-88 PSF-6-SAA-88
PSF-7-SAA-88 PSF-7-SAA-88
PSF-8-SAA-88 PSF-8-SAA-88
PSF-9-SAA-88 PSF-9-SAA-88

PSF-10-SAA-88 PSF-10-SAA-88
PSF-11-SAA-88 PSF-11-SAA-88
PSF-12-SAA-88 PSF-12-SAA-88
PSF-13-SAA-88 PSF-13-SAA-88
PSF-14-SAA-88 PSF-14-SAA-88
PSF-15-SAA-88 PSF-15-SAA-88
PSF-16-SAA-88 PSF-16-SAA-88
PSF-17-SAA-88 PSF-17-SAA-88
PSF-18-SAA-88 PSF-18-SAA-88
PSF-19-SAA-88 PSF-19-SAA-88
PSF-20-SAA-88 PSF-20-SAA-88

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

PSF-1-SAA-91 PSF-1-SAA-91
PSF-2-SAA-91 PSF-2-SAA-91
PSF-3-SAA-91 PSF-3-SAA-91
PSF-4-SAA-91 PSF-4-SAA-91
PSF-5-SAA-91 PSF-5-SAA-91
PSF-6-SAA-91 PSF-6-SAA-91
PSF-7-SAA-91 PSF-7-SAA-91
PSF-8-SAA-91 PSF-8-SAA-91
PSF-9-SAA-91 PSF-9-SAA-91

PSF-10-SAA-91 PSF-10-SAA-91
PSF-11-SAA-91 PSF-11-SAA-91
PSF-12-SAA-91 PSF-12-SAA-91
PSF-13-SAA-91 PSF-13-SAA-91
PSF-14-SAA-91 PSF-14-SAA-91
PSF-15-SAA-91 PSF-15-SAA-91
PSF-16-SAA-91 PSF-16-SAA-91
PSF-17-SAA-91 PSF-17-SAA-91
PSF-18-SAA-91 PSF-18-SAA-91
PSF-19-SAA-91 PSF-19-SAA-91
PSF-20-SAA-91 PSF-20-SAA-91

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

PSF-1-SAA-96 PSF-1-SAA-96
PSF-2-SAA-96 PSF-2-SAA-96
PSF-3-SAA-96 PSF-3-SAA-96
PSF-4-SAA-96 PSF-4-SAA-96
PSF-5-SAA-96 PSF-5-SAA-96
PSF-6-SAA-96 PSF-6-SAA-96
PSF-7-SAA-96 PSF-7-SAA-96
PSF-8-SAA-96 PSF-8-SAA-96
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EQUATORIAL COORDINATES

CYLINDRICAL EQUIDISTANT PROJECTION

ecl. longitude
[deg]

target SAA
[deg]

effective SAA

[deg]
alpha
[deg]

PSF target

326.5 to 334.5  88.0  88.3  -4.0  18
334.5 to 343.4  91.0  91.0   4.0  19
343.4 to 351.3  88.0  88.1   4.0  19
351.3 to 359.2 108.0 107.7   0.0  10

359.2 to 7.1   96.0  95.6  -4.0  4

  7.1 to 15.8  91.0  91.5  -4.0  3
 15.8 to 23.6 101.0 100.5   0.0  4

 23.6 to 31.4  96.0  95.5   4.0  11
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EQUATORIAL COORDINATES

CYLINDRICAL EQUIDISTANT PROJECTION

ecl. longitude
[deg]

target SAA
[deg]

effective SAA

[deg]
alpha
[deg]

PSF target

327.4 to 335.4 108.0 108.7   0.0  11

335.4 to 343.4  96.0  95.8  -4.0  5

343.4 to 351.3  88.0  88.1  -4.0  19
351.3 to 359.2 101.0 100.5   0.0  5

359.2 to 7.1   96.0  95.6   4.0  4

  7.1 to 15.9  91.0  91.5   4.0  3
 15.9 to 23.6  88.0  87.9   4.0  2

 23.6 to 32.3  91.0  90.3  -4.0  2

Examples 
of sky visibility 
during resting 
periods

speed of sky is ~1 deg/day at 
ecliptic equator, smaller at 
larger latitudes; 
— NEP outside for SAA > 93 deg 
— galactic center can be visible 
(with all constraints)

ecliptic coordinates

Once calibration is 
frozen could tap EC for 
targets (~2 months of 
highly constrained 
pointings)


