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As part of the CalCD part A and MOCD part A justification:
A update of the reference survey MOCD part B
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uclid
Need for update -

Consortium

A Latest version dated november 2012, in the frame of validation of prime ITT inputs.

Since:

1. Update of the calibration requirements and implementation CalCD part B issue 2.0 april 2013

2. Selection of prime and update of the MOCD part A applicable to the survey.
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&) Need for update Consortium

A Latest version dated november 2012, in the frame of validation of prime ITT inputs.

Since:

1. Update of the calibration requirements and implementation CalCD part B issue 2.0 april 2013
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A

A This lead to reconciliation of the MOCD part A and the Spacecraft applicable requirements.

A This exercise provided some improvement capability to survey implementation while maintaning margin at
S/C level.

MOCDA-SYS-001:

Survey Duration 6 year including 6 month

MOCDA-SYS-001:

Survey Duration 6 year including 6 month

SRD-MIS-03: Survey Duration 6 year of nominal science opera

MOCDA-SYS-002:

SAA 89-100 deg

MOCDA-SYS-002:

SAA 87-100 deg

SRD-SUR-01: SAA range 87-121 deg

MOCDA-SYS-003:

Alpha angle between +/- 1 deg

MOCDA-SYS-003:

Alpha angle between +/- 1 deg

SRD-SUR-02: Alpha angle between +/- 10 deg

MOCDA-SYS-004:

Panel angle variation <10° between 2 fiel@lsiIOCDA-SYS-004:

Panel angle variation <10° between 2 fiel

gnked to S/C stability

MOCDA-SYS-005:

Num of survey fields < 42000

MOCDA-SYS-005:

Num of survey fields < 45000

SRD-SUR-04: Num of survey fields < 60000

MOCDA-SYS-006:

Nominal slew amplitude 0.8 deg

MOCDA-SYS-006:

Nominal slew amplitude 1.2 deg

SRD-SUR-05: Nominal slews < 1.2 deg

MOCDA-SYS-007:

Num large slews < 450

MOCDA-SYS-007:

Num large slews <11/months

SRD-SUR-06: Num large slews < 16 per months for science

MOCDA-SYS-008:

Large Slew size

- 180° (TBC) rotation about the XSC axis
- 11° (TBC) rotation about the YSC axis
- 2° (TBC) about the ZSC axis

MOCDA-SYS-008:

Large Slew size

- 180° (TBC) rotation about the XSC axis
- 13° (TBC) rotation about the YSC axis
- 2° (TBC) about the ZSC axis

SRD-SUR-06: Large slews budget
-180° about the XSC axis

- 30 about the YSC axis

- 20 about the ZSC axis

MOCDA-SYS-009

: sequence shall last less than 4500 secon

ISIOCDA-SYS-009:

sequence shall last less than 4400 secon

s

MOCDA-SYS-012:

Nominal Slew time 350 s

MOCDA-SYS-012:

Nominal Slew time 290s

SRD-AOCS-13: Max nominal Slew Duration 290s

MOCDA-SYS-013:

dithering steps 75 s

MOCDA-SYS-013:

dithering steps 60 s

SRD-AOCS-14: Max dithering time 60s

MOCDA-SYS-014:

Large slew duration < 600 s

MOCDA-SYS-014:

Large slew duration @7 degrees/minutes

SRD-AOCS-15: Slew speed shall be at least 7 degrees/minut

MOCDA-SYS-019:

1 day per month for orbit maintenance

MOCDA-SYS-019:

1 day per month for orbit maintenance

SRD-MIS-05: SC Maintenance Overhead < 2mon

MOCDA-SYS-021:

fields

Overlap between 0% and 1% on each sidg

MOCDA-SYS-021:
fields

Overlap between 0% and 1% on each sidg

SRD-POINT-02: Absolute Pointing Error for overlap <1%

MOCDA-SYS-024:

Common VIS/NISP FoV >0,513 deg?

MOCDA-SYS-024:

Common VIS/NISP FoV >0,53 deg?

SRD-PLM-10: Common FoV>0,54 deg?

MOCDA-WL-001: Survey area 15 000 deg?

MOCDA-WL-001: Survey area 15 000 deg?

linked to number of operations

MOCDA-WL-002: Useful Galaxy 30 gal/arcmin? MOCDA-WL-002: Useful Galaxy 30 gal/arcmin? not at S/C
MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% SRD-SUR-11: Wide field dithering Steps
MOCDA-GC-001: Survey area 15 000 deg? MOCDA-GC-001: Survey area 15 000 deg? not at S/C
MOCDA-GC-002: Useful Galaxy 3500 gal/deg? MOCDA-GC-002: Useful Galaxy 3500 gal/deg? not at S/C

MOCDA-WL-003: NISP Shan 3 dither>90%; > than 3>50%

MOCDA-WL-003: NISP Shan 3 dither>90%; > than 3>50%

SRD-SUR-11: Wide field dithering Steps



&) MOCD part A reconciliation Consortum

CEA - Sanlau

A This lead to reconciliation of the MOCD part A and the Spacecraft applicable requirements.

A This exercise provided some improvement capability to survey implementation while maintaning margin at
S/C level.

MOCDA-SYS-001: Survey Duration 6 year including 6 month [MOCDA-SYS-001: Survey Duration 6 year including 6 month |SRD-MIS-03: Survey Duration 6 year of nominal science opera

MOCDA-SYS-008: Large Slew size MOCDA-SYS-008: Large Slew size SRD-SUR-06: Large slews budget
- 180° (TBC) rotation about the XSC axis - 180° (TBC) rotation about the XSC axis -180° about the XSC axis

- 11° (TBC) rotation about the YSC axis - 13° (TBC) rotation about the YSC axis - 30 about the YSC axis

- 2° (TBC) about the ZSC axis - 2° (TBC) about the ZSC axis - 20 about the ZSC axis

MOCDA-SYS-021: Overlap between 0% and 1% on each sidgMOCDA-SYS-021: Overlap between 0% and 1% on each sidgSRD-POINT-02: Absolute Pointing Error for overlap <1%
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MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% SRD-SUR-11: Wide field dithering Steps

MOCDA-GC-001: Survey area 15 000 deg? MOCDA-GC-001: Survey area 15 000 deg? not at S/C
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A Selection of prime and update of the MOCD part A applicable to the survey:.

A This lead to reconciliation of the MOCD part A and the Spacecraft applicable requirements.

MOCDA-SYS-001:

Survey Duration 6 year including 6 month

MOCDA-SYS-001:

Survey Duration 6 year including 6 month

SRD-MIS-03: Survey Duration 6 year of nominal science opera

MOCDA-SYS-002:

SAA 89-100 deg

MOCDA-SYS-002:

SAA 87-100 deg

SRD-SUR-01: SAA range 87-121 deg

MOCDA-SYS-003:

Alpha angle between +/- 1 deg

MOCDA-SYS-003:

Alpha angle between +/- 1 deg

SRD-SUR-02: Alpha angle between +/- 10 deg

MOCDA-SYS-004:

Panel angle variation <10° between 2 fielglslOCDA-SYS-004:

Panel angle variation <10° between 2 fiel

gnked to S/C stability

MOCDA-SYS-005:

Num of survey fields < 42000

MOCDA-SYS-005:

Num of survey fields < 45000

SRD-SUR-04: Num of survey fields < 60000

MOCDA-SYS-006:

Nominal slew amplitude 0.8 deg

MOCDA-SYS-006:

Nominal slew amplitude 1.2 deg

SRD-SUR-05: Nominal slews < 1.2 deg

MOCDA-SYS-007:

Num large slews < 450

MOCDA-SYS-007:

Num large slews <11/months

SRD-SUR-06: Num large slews < 16 per months for science

MOCDA-SYS-008:

Large Slew size

- 180° (TBC) rotation about the XSC axis
- 11° (TBC) rotation about the YSC axis
- 2° (TBC) about the ZSC axis

MOCDA-SYS-008:

Large Slew size

- 180° (TBC) rotation about the XSC axis
- 13° (TBC) rotation about the YSC axis
- 2° (TBC) about the ZSC axis

SRD-SUR-06: Large slews budget
-180° about the XSC axis

- 30 about the YSC axis

- 20 about the ZSC axis

MOCDA-SYS-009

: sequence shall last less than 4500 secon

ISIOCDA-SYS-009:

sequence shall last less than 4400 secon

s

MOCDA-SYS-012:

Nominal Slew time 350 s

MOCDA-SYS-012:

Nominal Slew time 290s

SRD-AOCS-13: Max nominal Slew Duration 290s

MOCDA-SYS-013:

dithering steps 75 s

MOCDA-SYS-013:

dithering steps 60 s

SRD-AOCS-14: Max dithering time 60s

MOCDA-SYS-014:

Large slew duration < 600 s

MOCDA-SYS-014:

Large slew duration @7 degrees/minutes

SRD-AOCS-15: Slew speed shall be at least 7 degrees/minut

MOCDA-SYS-019:

1 day per month for orbit maintenance

MOCDA-SYS-019:

1 day per month for orbit maintenance

SRD-MIS-05: SC Maintenance Overhead < 2mon

MOCDA-SYS-021:

fields

Overlap between 0% and 1% on each sidg

MOCDA-SYS-021:
fields

Overlap between 0% and 1% on each sidg

SRD-POINT-02: Absolute Pointing Error for overlap <1%

MOCDA-SYS-024:

Common VIS/NISP FoV >0,513 deg?

MOCDA-SYS-024:

Common VIS/NISP FoV >0,53 deg?

SRD-PLM-10: Common FoV>0,54 deg?

MOCDA-WL-001: Survey area 15 000 deg?

MOCDA-WL-001: Survey area 15 000 deg?

linked to number of operations

MOCDA-WL-002: Useful Galaxy 30 gal/arcmin? MOCDA-WL-002: Useful Galaxy 30 gal/arcmin? not at S/C
MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% SRD-SUR-11: Wide field dithering Steps
MOCDA-GC-001: Survey area 15 000 deg? MOCDA-GC-001: Survey area 15 000 deg? not at S/C
MOCDA-GC-002: Useful Galaxy 3500 gal/deg? MOCDA-GC-002: Useful Galaxy 3500 gal/deg? not at S/C

MOCDA-WL-003: NISP Shan 3 dither>90%; > than 3>50%

MOCDA-WL-003: NISP Shan 3 dither>90%; > than 3>50%

SRD-SUR-11: Wide field dithering Steps



A Selection of prime and update of the MOCD part A applicable to the survey:.

A This lead to reconciliation of the MOCD part A and the Spacecraft applicable requirements.

MOCDA-SYS-001:

Survey Duration 6 year including 6 month

MOCDA-SYS-001:

Survey Duration 6 year including 6 month

SRD-MIS-03: Survey Duration 6 year of nominal science opera

MOCDA-SYS-002:

SAA 89-100 deg

MOCDA-SYS-002:

SAA 87-100 deg

SRD-SUR-01: SAA range 87-121 deg

MOCDA-SYS-003:

Alpha angle between +/- 1 deg

MOCDA-SYS-003:

Alpha angle between +/- 1 deg

SRD-SUR-02: Alpha angle between +/- 10 deg

MOCDA-SYS-004:

Panel angle variation <10° between 2 fielglslOCDA-SYS-004:

Panel angle variation <10° between 2 fielflénked to S/C stability

MOCDA-SYS-005:

Num of survey fields < 42000

MOCDA-SYS-005:

Num of survey fields < 45000

SRD-SUR-04: Num of survey fields < 60000

MOCDA-SYS-006:

Nominal slew amplitude 0.8 deg

MOCDA-SYS-006:

Nominal slew amplitude 1.2 deg

SRD-SUR-05: Nominal slews < 1.2 deg

MOCDA-SYS-007:

Num large slews < 450

MOCDA-SYS-007:

Num large slews <11/months

SRD-SUR-06: Num large slews < 16 per months for science

MOCDA-SYS-008:

Large Slew size

- 180° (TBC) rotation about the XSC axis
- 11° (TBC) rotation about the YSC axis
- 2° (TBC) about the ZSC axis

MOCDA-SYS-008:

Large Slew size

- 180° (TBC) rotation about the XSC axis
- 13° (TBC) rotation about the YSC axis
- 2° (TBC) about the ZSC axis

SRD-SUR-06: Large slews budget
-180° about the XSC axis

- 30 about the YSC axis

- 20 about the ZSC axis

MOCDA-SYS-009

: sequence shall last less than 4500 secon

ISIOCDA-SYS-009:

sequence shall last less than 4400 secon

s

MOCDA-SYS-012:

Nominal Slew time 350 s

MOCDA-SYS-012:

Nominal Slew time 290s

SRD-AOCS-13: Max nominal Slew Duration 290s

MOCDA-SYS-013:

dithering steps 75 s

MOCDA-SYS-013:

dithering steps 60 s

SRD-AOCS-14: Max dithering time 60s

MOCDA-SYS-014:

Large slew duration < 600 s

MOCDA-SYS-014:

Large slew duration @7 degrees/minutes

SRD-AOCS-15: Slew speed shall be at least 7 degrees/minut

MOCDA-SYS-019:

1 day per month for orbit maintenance

MOCDA-SYS-019:

1 day per month for orbit maintenance

SRD-MIS-05: SC Maintenance Overhead < 2mon

MOCDA-SYS-021:

fields

Overlap between 0% and 1% on each sidg

MOCDA-SYS-021:
fields

Overlap between 0% and 1% on each sidg

SRD-POINT-02: Absolute Pointing Error for overlap <1%

MOCDA-SYS-024:

Common VIS/NISP FoV >0,513 deg?

MOCDA-SYS-024:

Common VIS/NISP FoV >0,53 deg?

SRD-PLM-10: Common FoV>0,54 deg?

MOCDA-WL-001: Survey area 15 000 deg?

MOCDA-WL-001: Survey area 15 000 deg?

linked to number of operations

MOCDA-WL-002: Useful Galaxy 30 gal/arcmin? MOCDA-WL-002: Useful Galaxy 30 gal/arcmin? not at S/C
MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% MOCDA-WL-003: than 3 dither: VIS>95% NISP P >90% SRD-SUR-11: Wide field dithering Steps
MOCDA-GC-001: Survey area 15 000 deg? MOCDA-GC-001: Survey area 15 000 deg? not at S/C
MOCDA-GC-002: Useful Galaxy 3500 gal/deg? MOCDA-GC-002: Useful Galaxy 3500 gal/deg? not at S/C

MOCDA-WL-003: NISP Shan 3 dither>90%; > than 3>50%

MOCDA-WL-003: NISP Shan 3 dither>90%; > than 3>50%

SRD-SUR-11: Wide field dithering Steps



70% Former reference nominal sequence St

Consortium

A Example of improvement: gain in the assumption on dither and slew time lead to decrease of the
reference nominal sequence of observation (with a leverage factor x 45 000¢é ).

Nominal Science Observation Sequence = 4467 s

To Next Field
pt < 35
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70% Current reference nominal sequence ZUElie

Consortium

A Example of improvement: gain in the assumption on dither and slew time lead to decrease of the
reference nominal sequence of observation (with a leverage factor x 45 000¢é ).

Nominal Science Observation Sequence = 4362 s

To Next Field
pt < 29
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70% Calibration part B update o a

A Thorough exercise to define and justify the minimum set of calibration derived from the top-level
science requirements.

A This approach of justification is used to try to contain the level of calibration to the need derived
from science objectives of the mission.
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, Calibration part B update

Thorough exercise to define and justify the minimum set of calibration derived from the top-level

science requirements.
This approach of justification is used to try to contain the level of calibration to the need derived

from science objectives of the mission.

key contributors calibration + deep

Euclid
Consortium

% of survey duration

P-R-NP-CAL-F-002: NISP-P Survey Self-Calibration
P-R-NP-CAL-F-005: NISP-P Absolute Standards Observations
P-R-NP-CAL-F-010: NISP-P Photo-z Training Sample

39 days
4,7 days
29,95days

1,8%
0,3%
1,4%

P-R-NS-CAL-F-001: NISP-S Absolute Standards Observations
P-R-NS-CAL-F-003: NISP-S Planetary Nebula Observations
P-R-NS-CAL-F-004: NISP-S Purity Sample

22,6days
3,25days
50 days

1,1%
0,2%
2,3%

P-R-VS-CAL-F-004: VIS PSF Model 1

P-R-VS-CAL-F-005: VIS Noise Bias Calibration Sample
P-R-VS-CAL-F-006: VIS Color Gradient Observations
P-R-VS-CAL-F-009: VIS Absolute Standards Observations

50 days
9,8 days
8,15days
2 days

2,3%
0,5%
0,4%
0,1%

Deep Field (additional to calibration)

117 days

5,4 %

Total NISP P
Total NISP S
Total VIS
Additional Deep

73,65days
75,85days
69,95days

117 days

3,4%
3,.5%
3.2%
5,4 %

Total

336,45days

15,5%
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70% Calibration part B update o a

A Thorough exercise to define and justify the minimum set of calibration derived from the top-level
science requirements.

A This approach of justification is used to try to contain the level of calibration to the need derived
from science objectives of the mission.

Calibration per mode
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ﬁ Calibration part B update o a

A Thorough exercise to define and justify the minimum set of calibration derived from the top-level
science requirements.

A This approach of justification is used to try to contain the level of calibration to the need derived
from science objectives of the mission.

Calibration + Deep

P-RNRCALF005:
NISPP Absolute
Standards Observations
1%

P-RNRCALF010:
NISPP Photez
Training Sample

Deep Field (additional
9%

to calibration)
35%

P-RNSCAL~
003: NISFs
Planetary

P-RNSCALR004:
NISPS Purity Sample
15%
P-RVSCALFR009: VIS

Absolute Standards
Observations
1% P-RVSCALF-004: VIS
P-RVSCALF006: PSF Model 1

VIS Color Gradient P-RVSCALR005: VIS A
Observations Noise Bias Calibration
2% Sample
3%
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ﬁ Calibration part B update o a

A Thorough exercise to define and justify the minimum set of calibration derived from the top-level
science requirements.

A This approach of justification is used to try to contain the level of calibration to the need derived
from science objectives of the mission.

Calibration + Deep

P-RNRCALF005:
NISPP Absolute
Standards Observations
1%

P-RNRCALF010:
NISPP Photez
Training Sample

Deep Field (additional
9%

to calibration)
35%

P-RNSCAL~
003: NISFs
Planetary

P-RNSCALR004:
NISPS Purity Sample
15%
P-RVSCALFR009: VIS

Absolute Standards
Observations
1% P-RVSCALF-004: VIS
P-RVSCALF006: PSF Model 1

VIS Color Gradient P-RVSCALR005: VIS A
Observations Noise Bias Calibration
2% Sample
3%

Euclid France i Survey Status iss 1.0 05/12/13 i VG: 16



70% Reference Survey Implementation Seerem

CEA - Saclav

A Approach for implementation:
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Euclid

7% Calibration Implementation Consortium
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Calibration Implementation o
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Euclid

7% Calibration Implementation Consortium
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&) Reference Survey Implementation coreer

A Approach for implementation:

l Core Preferred Area

T H_
GAL Iat>|25|

Wide Field observations > 0.5 square degrees //// >, \ \ \

Step and Stare mode: 4362 s per fields / / M / ( Ws\%\ M\\\

i
Observe « Best Square Degrees » to limit Ly ﬁ oot H \2
A Extinction E(b-)<0.08 \\ (\ \ H =et 'at>'15' } \ /
A Zodiacal Light ECL lat>|15|
A Star Density GAL lat>|25| \\\\A(‘i L } } /
Lt E(b-v)<0.08
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70% Reference Survey Implementation

Euclid
Consortium

A Approach for implementation:

I

Wide Field observations > 0.5 square degrees
Step and Stare mode: 4362 s per fields

Observe « Best Square Degrees » to limit

A Extinction E(b-v)<0.08
A Zodiacal Light ECL lat>|15|
A Star Density GAL lat>|25|

Euclid France i Survey Status

Core Preferred Area
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&) Reference Survey Implementation coreer

A Approach for implementation:

l Core Preferred Area

GAL 'M\
Wide Field observations > 0.5 square degrees Jﬁ@f#ﬁi >, \ \ \

Step and Stare mode: 4362 s per fields Q é [M [/(( 5\%\ %\\
Observe « Best Square Degrees » to limit \V\ \ M% \\\\ ECLIat>|15| }\}v

A Zodiacal Light ECL lat>|15|

A Star Density GAL lat>|25] \\\\(& \ v E(bv)<0.08
RN e [/
NOO N L/

A Extinction E(b-v)<0.08
— I,
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&) Reference Survey Implementation coreer

A Approach for implementation:

l Extended Preferred Area  —sze-
/ © ALl

il

Wide Field observations > 0.5 square degrees

Step and Stare mode: 4362 s per fields //M /(

Observe « Best Square Degrees » to limit éZ ,V ﬁ H ECL lat>|15
A Extinction E(b-v)<0.08 &\ (\ \ H a>' '
A Zodiacal Light ECL lat>|15|

A Star Density GAL lat>|25] \\\\i\i\\\ \\ GM)E(b v/)<0 15

s
NS
S e
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Euclid

74i Wide Survey Implementation Consortium

N
e, )
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