Minutes of the Eighth Meeting

of the

HIPPARCOS SCIENCE TEAM

ESTEC, 3 - 4 November, 1983

HST: Dr. M.A.C. Perryman, Chairman
Dr. M. Crézé
Dr. A.M. Cruise
Professor F. Donati
Dr. M. Grenon
Professor M. Grewing
Dr, E. Hog
Professor J. Kovalevsky
Dr. L. Lindegren
Mr. C.A. Murray
Mr. R.S. Le Poole
Dr. C. Turon
Professor C.G. Wynne

ESA: Mr. L. Emiliani (part time)
Mr. R. Bonnefoy (part time)
Dr. K. Clausen (part time)
Mr. M. Schuyer (part time)
Dr. S. Vaghi

Dr. R.D. Wills

ESOC: Mr. P. de Broeck
Mr. H. Laue

MATRA; Mr. E. Zeis

Professor A. Blaauw, Dr. D.E. Page, Dr. B.G. Taylor and
other members of the HIPPARCOS Project Team attended the Input
Catalogue Consortium report.

Adoption of the Agenda

The agenda as shown in Annex I was adopted.



j 57 Report by Project Manager

Emiliani explained that the C/D proposal from MATRA was
under review by the Project Team and that Phase C/D would commence
early in 1984 subject to a successful negotiation of certain items
with MATRA and subject to approval by the Science Programme
Committee (SPC) and Industrial Policy Committee (IPC).

Emiliani confirmed that termination of the Science Advisory
Group (SAG) had been requested. Hog and Kovalevsky considered
that direct and less formal contact with MATRA engineers was
valuable for the project. Emiliani would consider whether
specialist meetings, in place of the SAG, could be held in ESTEC -
perhaps preceeding or following HST meetings.

2z Distribution of Software

Vaghi distributed the software inventory (Octcber 1983
update) ESA-HIP-3747 to the four consortia leaders, and stressed
that documented ESA/MESH programmes could be requested from him by
the consortia. Copies of the ESA SOS software and the associated
documentation (see also Item 12), and copies of the MATRA/LOGICA
IIS software and the associated documentation (see also Item 17)
were distributed to NDAC and FAST. A copy of the SOS software was
also given to INCA, and a copy was requested by TDAC.

3. DCN 15

Copies of DCN 15 had been distributed to the HST members,
and the change in the requirement on the gradient of the
field-to—grid transformation (MAT-HIP-5894 distributed to NDAC and
FAST) was discussed and approved.

4, Revised Overall System Specification

Wills gave a presentation of the changes to be found in
Issue 3, Rev. 1 of the Overall System Specification (see Annex
11). Updates of the Overall and Payload System Specifications
would be sent to HST members in due course.

L Grid Report

(a) THD Alternative Grid. ESTEC had awarded a
contract to THD. Due to electrostatic
cleanliness a flat grid (due date October 1)
will not be available before November 15. A
curved grid is due December 1, but present
indications are that this date will also slip.
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(b) CEH Grid. Wills presented the rms error
induced at frame level by 'other error sources'
derived from MAT-HIP-4803 and from the TNO/TPD
comnitment respectively (see Annex III). Le
Poole and other HST members expressed concern
at the situation which presently existed for
on-ground calibration. Bonnefoy felt that the
current TPD cammitment might be conservative,
and that updated values might be available
before the end of B2. Cruise expressed concern
at the limited number of measurements that had
been made to arrive at the present performance
predictions, and stressed the importance of
automatic measurements to increase their
number. Zeis confirmed that automatic
measurements were foreseen for early C/D.
Rovalevsky expressed concern at how the
in-flight calibration would be performed, and
stated that some investigations into the
problem would be carried out within FAST.

(c) Stitching Error. Copies of 'Attenuation
Factor for a Perfect Saw Tooth Profile’
(MAT-HIP-6087) and 'Effect of Scanning Velocity
and Scanfield Size on the Attenuation of
Regular Stitching Errors' (ESA-HIP-3634) were
distributed to all HST members. Wills
presented the results of the simulations
described in the latter note.

6. Veiling Glare

Lindegren presented the results of his assessment of the
MATRA notes 'Detection Thresholds for Parasitic Stars'
(MAT-HIP-5791) and 'Revision of the IFOV profile local model’
(MAT-HIP-5953) in view of the analysis methods that are foreseen
by NDAC (see Annex IV).

The principal conclusions were:

- the approach was considered reasonable and
consistent with the data reduction methods
foreseen.

- the evaluation of & 2 in MAT-HIP-5791 was
relevant to a specific configuration and should
perhaps be ~ 3 x larger.

- the evaluation of C is probably optimistic, the
a priori value of U“ being determinable with
possibly only a 20 per cent precision.

The acceptability of the approach was endorsed by
Kovalevsky.
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Zeis cammented that a revision of the veiling glare analysis
will be undertaken by MATRA using a more realistic value of C,
which would decrease the affected dead-time and increase the
associated error variance.

Bonnefoy stated that a modified IDT should be delivered by
15 Noveamber, and the measurements of the IFOV proflle for the new
tube were foreseen for 15 December.

7 Chromaticity Calibration Proposal

Kovalevsky introduced LA.FA.24, 'A Proposal for the
In-Flight Calibration of the Chromaticity', and identified
concerns related to the present approach for chramaticity
calibration. The use of the two IDI's, and the variation of
geametry (attitude and FOV position) between successive great
circles were of particular concern.

Bonnefoy and Zeis considered the proposal worthy of further
study.

8. Relay Lens Design

(a) Ghost Images. Wynne repeated his concerns
about ghost images in the present proposed relay lens
design. Even if state-of-the-art anti-reflective
coatings were applied to all surfaces, the present
specification of the magnitude of the ghost images
would probably be impossible to achieve.

(b) Complexity of the Present Design. Wynne
requested that a justification of the present design
should be provided by ESA/MATRA. Perryman noted that
the specifications on transversal coma (6.8 pm) and
lateral chromaticity (3 pm) should be clarified.

Bonnefoy proposed a meeting to be organised between ESA,
Wynne, Lindegren and MATRA engineers to review the design
specifications and to allow Wynne to provide more specific
comments on the present design.

9. Choice of Tycho Photamultipliers

MAT-HIP-6488 was distributed ('TYCHO Optimisation').
Lindegren presented his estimates of the TYCHO limiting magnitude
for 0= 0.5 mag:

B-V BT VT'(bialkali) VT (S20)
0 11.56 10.87 10.68
0.7 11.57 10.63 10.62
1.5 11.64 10.45 10.70
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Thus if there are more red than blue stars at B = 11 mag, S20 is
marginally better.
Furthermore the sensitivity to sky background is:
- gain for 0.5 * sky 0.31 0.29 0.13 respectively
~ loss for 2 * sky 0.34 0.33 0.20 respectively

Finally the separation in BT and VT effective wavelengths is
106 nmm (bialkali-bialkali) and 160 nm (bialkali - S20).

In view of the above performances, the HST strongly
recommended the choice of bialkali-S20, even though the
bialkali-bialkali performance met the SRD specifications and would
thus be considered acceptable.

A final decision will be made by the Agency when the cost of
the bialkali-S20 option has been assessed and when the
programmatic aspects of such a choice have been examined.

10. Star Distribution Models/IRS for RTAD

Results of the MATRA simulations on the two RTAD star
distribution options given in ESA/MAT-HIP-3951 were not yet
available. A note was expected from MATRA in the near future and
would be distributed when available.

The acceptability of using the option of uplinking IRS stars
for RTAD only was confirmed by Hog and Kovalevsky. Both consortia
would, in this case, request SM records for RTAD stars as well as
programme stars for attitude reconstitution purposes.

Turon presented results of a study of the contents of the
first iteration of the Input Catalogue, which confirmed earlier
speculation that some 20 000 IRS stars would probably not be
contained in the Input Catalogue.

laue questioned whether a 20 per cent increase in the uplink
data rate could be accommodated given the present design of the
ground segment.

11. INCA Activity Report

Turon gave a detailed account of the present status of the
Input Catalogue Consortium work. Professor A. Blaauw, Chairman of
the Proposal Selection Committee, and members of the ESA Space
Science Department and HIPPARCOS Project Team attended the
presentation. A second meeting of the Selection Committee was
foreseen for early 1984.



Because of the minimal time that could be devoted to these
important reports during the present meeting, Perryman proposed to
include both subjects in the next HST meeting.

15. Meridian Observations

Hog distributed a note on the possibility of using the Ia
Palma meridian circle (expected to be operational at the end of
1984, limiting magnitude = 13 mag) or Tokyo or Perth circles.
Turon would contact the responsible persons if such observation
were considered desirable for the work of the Input Catalogue
Consortium.

16. Absolute Time Requirements

Murray distributed a note on the absolute time requirements
- 1 msec would be required and would be adequate for the data
analysis.

Clausen described the method of datation of the scientific
data (see Annex VIII).

Laue stated that the uncertainty on the orbital
determination was dominated by the uncertainty in the
determination of the azimuth angle. Orbital parameters would be
referred to a geocentric inertial frame.

17. Simulated Data Exchange

NDAC and FAST would supply their requirements on data to be
generated by ESTEC. Vaghi would review the request and assess
whether such data could be generated by the IIS software.

18. ESOC Data Formats

Comments on the ESOC paper had been provided by NDAC and
FAST. Schuyer and Laue foresaw no problems in agreeing with the
proposals. Details of the block/tape structures would need to be
reviewed, however.

19. Memorandum of Understanding

The MoU, now referred to as an 'Agreement', had been
distributed to all HST members, and some comments had been
received by Hog. HST members were requested to submit any
further comments on the first draft by December 15. Grewing
confirmed that, although the production of a TYCHO Input Catalogue
is not listed in the commitments of TDAC, such a catalogue is
anticipated to be available in time from the ST institute.

Methods of data reductions for TYCHO which are presently
considered assume the existence of an input catalogue.



20. Publicity Brochure

This is now planned for early 1984.

21. Next Meeting

A list of possible dates would be circulated with the
minutes.

=

+A.C. Perryman
th Noveamber, 1983
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Eighth Meeting
of the
HIPPARCOS SCIENCE TEAM

3-4 November 1983

AGENDA

Status Report (L. Emiliani/M. Perryman)

Distribution of Software information, documentation, etc.
DCN No. 15, & Grid-to-Field Coordinate Gradient Requirement
Revised Overall System Specification (R. Wills)

Grid Report: - THD Alternative Grid (R. Bonnefoy)
- CEH/TPD Error Budget (R. Wills)

Veiling Glare - comments on MATRA revised approach (L. Lindegren)
Calibration - chromaticity proposal (R. Bonnefoy)

Relay Lens Design

Choice of TYCHO Photomultipliers

Star Distribution Models/IRS for RTAD/RTAD Simulatioms

INCA Activity Report (C. Turom)

Observing Strategy Report (S. Vaghi)

INCA Simulation Report & Global Observing Strategy (M. Creze)
Photometric Standards (M. Grenon/E. Hog)

Meridian Observations (E. Hog)

Absolute Time Requirements (C.A. Murray)

Simulated Data Exchange

ESOC Data Format

Memorandum of Understanding (M. Schuyer) .
HIPPARCOS Publicity Brochure

Next meeting of the HST (date/objectives)

Any other business
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B magnitude

Stellar density

(deg™®)
' =8
-1 -o. 6.06 x 10

6 =1 r.98 % 107°
] -2 6.35 x 107°
2 -3 1.99 x 107>
3 4 6.09 x 103
& =5 | 1.82 x 1072
5 -6 | 5.31 x 107
6 7 - 1.51 x 107}
7 -8 A 4.20 x 1070 |
g8 -9 | 1.14
9 - 10 ' 3.03
10 - 11 7.89 {
11 - 12 20.1
12 -13 50.3
13 14 123.9
YRS 300.3
15 - 16 718.4
5 = I 1190.0
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Figure 5.1.1/b :

PARASITIC STAR MODEL
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5.1.1.4 - Star Models for Attitude Determination

5.1.1.4.1 - Reference Stars

* Definition

The reference stars are those stars which can be used for Real Time

Attitude Determination through Star Mapper observationms.
Reference stars will be assumed to meet the following requirements :

- Their magnitude and colour distribution is as per Figure 5.1/2-a ; they
are scattered according to a uniform random distribution over the whole

sky for each magnitude interval and each colour index.

- The a-priori knowledge on their position as a function of their magnitude
shall be as follows :

B(mag) Number of stors rms error (arcsec)
e — - ar N
| 5-6 500 0.14
|
o 6-7 1000 0.14
l 7-8 3700 0.30
L_S-Q 15000 0.30

All other stars (to complete average by density of 1.4 star deg-z) shall

have an rms error of 1 arcsec.

- Their distribution over the sky is such that the maximum angular distance
between 2 reference stars for any great circle scanned is conside-

ring a transverse Field of View of 40 arcmin.

B | NUMBER OF COLOUR DISTRIBUTION
REFERENCE
STARS B-V=0 B=V=0.7 B=V=1.5
% % %
5-6 2000 | 72 22 6
6 -7 5400 | 62 29 9
7 -8 |(}14800| 52 39
8 -9 |f29800, 49 41 10
9 - 10 | 5800| 33 49 18 _l

5,1/2-a : RTAD STARS (Reference stars)

Verif n:
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5.1.1.5 - Secondary Photometric standard Stars

Secondary photometric standard stars are those stars which shall be used

for the in-orbit photometric calibration as specified under sectin 5.2.7.

Secondary photometric standard stars shall be assumed to meet the following

requirements :
- Their magnitude and colour distribution is as per figure 5.1/3.

- They are scattered over the whole sky according to a uniform random

distribution for each magnitude interval and each colour index.

- Their Hipparcos as well as BT & VT magnitudes are known a-priori with an

r.m.s. error as per figure 5.1/3.

| ]NUMBER OF COLOUR DISTRIBUTION A-PRIORI r.m.s. ERRORS
SECONDARY
B | PHOTOMETRIC | B-v=0  B-v=0.7 B-V=1.5 | H By v,
STANDARD
STARS % % %
|
i
| |
%
| TBD
! !

Figure 5.1/3 : SECONDARY PHOTOMETRIC STANDARD STAR MODEL

Verif n:

oc 0%

00 0%

00 0%2
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5.1.3.1 - Definition of Error Sources

The field coordinate error variance shall take into account the following

errors

- Photonstatistical Error

. This error includes the following contributing terms :

a) photon noise.

b) Sky background.

c) Straylight.

d) Detector dark current.

e) Aliasing effect.

f) Sample loss (when moving IFOV from one star to another) .

g) Coding error

h) Degradation of photometric properties induced by 1IFOV pointing

error.

i) Presence of a 3rd harmonic in the modula

e e Tp—

ted IDT signal.

« The Cramer Rac bound shall be used for evaluation of the photon
statistical error- including error terms a) to e) - which is defined

for 1 s of observation time.

 Other error terms add as multiplicative degradation factors to be

applied to the Cramer Rac bound.

v

- Veiling Glare Error

- This error, induced by IDT veiling glare, depends on the observed star

neighbourhood. Measurements for which veiling glarelgetection threshold

is exceeded shall be disregarded and therefore treated as additional

dead time for the given star,

- Attitude Jitter Error

. This error is associated with the non-simultaneity of observations and

is induced by non measurable motions of the instrument optical axis.

- This error is defined for one frame of the observing sequence (refer to

5.2.3 : observation strategy) for a star which receives approximately

the average observation time.

This error shall be computed using the window function associated to

the observation strategy and specified under section 5.2.5.2. t

- Error from Other Sources

. This error includes contribution from all other identified sources, as

listed below, to the field coordinate RMS error for one frame of the |

observing sequence :

a) Calibration residuals from grid to field coordinate transformation.

b) Photocathode inhomogeneity. 3
¢) Clock jitter.

l d) Phase distorsion due to IFOV pointing error.l

Q0GRS

00 09}
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5.1.3.2 - Hipparcos Error Apportionment

The HIPPARCOS error apportionment, performed according to the assumptions

of section 5.1.1 shall be as shown on figure 5.1/6.

All figures are

motion).

The

multiplicative factor acting on the Cramer Rao bound - corresponds to the

simplifying assumptions which had to be made in order to derive the error

apportionment.

system'_margin

expressed in milliarcsec

or milliarcsec/year

(proper

appearing in this figure - under the form of a

Ce document est la propriété de S.A. MATRA ot ne peul 8ire reproduit ou communiqué sans autorisation.

B=29 B =12
=0.25 -0,25
B-V = 0.5 B-V or B-V = 0.5 B-V or
1,25 1.25
PHOTON NOILSE
- cramer Rao 7.1 mas 12.2 mas 39,6 mas 53.0 mas
bound
- multiplicative
factors
= )
* gample loss L_Lz 5 % 5 7% 5 2
*# 1FOV depointing| 12 % 122 17 7 T
* 3rd harmonic 2 % 2 % 2% 2 %
= System margin LA L1 4 A 5 21
JITTER 2 mas 2 mas 2 mas 2 mas
OTHERS 3 mas 3 mas 3 mas 3 mas
CHROMATICITY
- constant 2,7 mas 2.7 mas
- variable 1.5 mas 1.5 mas
Figure 5.1/6 : HIPPARCOS ERROR APPORTIONMENT
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FIGURE 5.2/3-a- MAIN GRID PARAMETRES
‘sﬁ 16 25 3s™ain ,3‘1 3t ; hzl i i
__—1—1-—-|- - N - \ -|ﬂ +*
121 ¥ = 5.625")= 0.04
z % g = +
¥ ® 2T X eo0.900 = 0.01
(=1
o~
\ i
AT Y \
dG |— e

®ig. 5.2/3b-STAR MAPPER GRID GEOMETRY & PARAMETRES

Figure 5.2/3 : GEOMETRY OF THE GRID
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describea ny a matrlx or at most LUU X LUU calibration points per

s
-
-
(W iR
§ viewing direction, per detection chain and per frequency. One parameter e }
€
B E per calibration point shall describe the mean contribution to this
%ﬂ? ; component from a zomne surrounding the calibration point, these zones
5 being equal and covering the field of view.
3
? - Residuals of the transformations not described by the contributions 5
oo I
s specified above shall be compatible with the '"other error sources" b
§ allocation as specified, under section 5.1.3.1.
]
s - The large scale contribution to the transformation shall be stable to
-
3 better than 0.001 arcsec RMS over the FOV during any period of 24 hours coug
< 5
: | lfor each FOV and for the two first frequencies of the grid.l
i - The gradients of Jthe (LSC + Nominal distorsionilalong the scan direction is
CCiLs
and perpendicular to it shall not exceed 5 milliarcsec/arcsec.
=
‘ - The medium scale contribution to the transformation shall be stable to
! better than 0.00l arcsec RMS throughout the operational lifetime. Cund |
% requirement applies to each FOV, each frequency and each channel.
Q
verir. nb:
- The transverse component of the transformation shall be known throughout 0o LY

the mission to an accuracy of 25 mas. RMS.

5.2.2.7.2 - Star Mapper Field-of-View

- The transformation from grid coordinates to field coordinates shall
comply with the following requirements for a star of B - V = 0.5 20125

magnitude

. the longitudinal and transverse components of the transformation shall
be described by the algebraic sum of a large and a medium scale
contribution,

. the large scale contribution shall be extrapolated from the large scale
analytic function used for the primary field-of-view,
the medium scale contributionm is the detailed map of local distorsions
due to the grid itself,
the total ertor on the transformation from grid to field coordinate

shall be less than 25 mas RMS.

This total er.or includes :

- extrapolation error from primary FOV-LSC analytic function,
- calibration/stability error from primary FOV-LSC,
- calibratlon/stahility error from the medium scale contribution.

- differencc in grid coordinates as sensed by the primary FOV and SM

detector chains.

-
5.2.3 = Observation Strategy

»dult ow communiqué sans autorisation.

Since one star only can be observed at a time, the available observing time
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combined FOV for a minimum of 3 T3‘s during that frame period, and if

its blue magnitude B is smaller than or equal to 9.

5.2.3.2 - Observation Sequence Generation Criteria

The observation sequence shall be generated on-board to share the

observation time between up to 10 stars for each nev frame period.

The elaboration of the observation sequence shall comply with the following

criteria :

- The determination of those stars which are fully/partiﬁlly observable is
made according to the programme star positions and magnitudes as uplinked
in the PSF.

- The Fully Observable Stars (FOS) are selected on the basis of their
current selection index ; this index is generated from a basic selection
index as uplinked in the PSF and from the star estimated position in the

combined FOV at the frame period central time.

- The number of FO0S's corresponding to one viewing direction must be as
close as possible to the number of FOS's corresponding to the other

viewing direction.

- Each FOS must receive a minimum observing time per interlacing period, as
uplinked in the PSF.

e 1

- A maximum of 2 POS's (one enterlng the comblned FOV during the frame

duration and the other one leaving the combined FOV during the frame

duration) can be included in the observation sequence.

— The POS's are selected on the basis of their magnitude as uplinked in the

PSF.

- Each POS is observed during a dwell period of 2 T2's during each of the

interlacing periods where it is present in the combined FOV.

When there is no FOS prasent in the field, the full observing time is

allocated to POS present without restrict1on in their magnitudes.

— The basic interlacing period structure is set up assuming that all POS's

are in the combined FOV throughout the frame duration ; any actual
interlacing period will deviate from the basic structure only for what

concern the attribution of the dwell periods corresponding €0 the POS's.

_ The 4iwell period. corresponding to a given POS must be attributed to a FOS
in all those interlacing periods where the POS is not within the combined

FOV.

- In any interlacing period, the observing time devoted to a given star

cannot be split into several segments.

- The allocation of observing time to the FOS's, beyond their minimum
observing time, is to be made in accordance with their target observing

time as uplinked in the PSF.




ERROR DEFINITION ALLOCATION 1

Star position knowledge error

|
l
AAPP A-priori knowledge of star position in the sky 1.67 \
. \
5 AMOT Star motion in the IFOV 0.32 '.
2 2.
2 ».
: | '
: ‘ AATT RTAD 1.32 | codl
3 i_
% IFOV piloting error |
[ | }
3 ACAL IDT calibration error E =
= i. [
% AOPT Transformation from grid to photocathode \Eﬁ }
g Lo e
- 4
i AIDT Transformation from photocathode to deflection current
g —
z - N o
< l IFOV pointing error ml S ee\ly
|
<
"
g All figures are in arcsec RMS
®
s
3
é Figure 5.2/7 + LEOV POINTING ERROR APPORTIONMENT
3
3
- The supplementary erTor terms which degrade the exploitation of the \5
OC SABI
transit time informatiom shall be assumed as follows * iy
. 25 mas r.m.s. for grid to field transformation.
. 25 mas r.m.s fot chromaticity affects for stars of extreme colours
(B -V = 0/1.5). !
| 5.2.5:2 = Attitude Reconstitution Requirements
* RTAD :
. i
To allow adequate 1FOV piloting @ .
- the absolute directions of the 2 optieal axes shall be known in g
real-time at all instants to an accuracy better than 1.0 arcsec RMS | OG")Q
1 | B

— (error_cone semi-angle).
- the error angles rates %,  and ¥ shall be known in real-time at all

jnstants to an accuracy pbetter than 0.1 arcsec/s rms.

* OGAR

The Satellite attitude about each of the 3 axes shall be determinable a . ot 5}
\¥

posteriori to an accuracy better than 0.10 arcsec RMS averaged over omne

great circle.
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- = ___ ma
\\\\:AGNITUDE = 7415 8.15 9.15
B+V) /2
~
COLOUR INDEX
(B-V)
B-V =0 Vertical 0.030 0.050 0.100
Inclined 0.040 0.075 0.130
B=-V = 0.7 Vertical 0.035 0.070 0.125
Inclined 0.045 0.090 0.185
B-V = 1.5 Vertical 0.045 0.080 0.170
Inclined 0.060 0.105 0.240 i
5.2/8-a : RTAD Requirements (Vertical slits and Inclined $1lits) 0O
MAGNITUDE F- < 7.15 8.15 9.15
B+ V
2
COLOUR
INDEX B-V\
B-V =0 Vertical 0.020 0.035 0.060
Inclined 0.025 0.040 0.075
B-V = 0.7 Vertical 0.025 0.035 0.070
Inclined 0.030 0.045 0.090
B-V = 1.5 Vertical 0.025 0.040 0.075
Inclined l 0.030 0.050 0.095
5.2/8-b : OGAR Requirements (Vertical slits and Inclined Slits) Locthse

All figures are r.m.s.

Figure 5.2/8 : ACCURACY REQUIREMENTS ON TRANSIT TIME DATATION

errors in arcsec
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5.2.7 - Calibration Requirements

5.2.7.1 - Primary Field-of-View Geometric Calibration
S5:2.7.1.1 ~ Basic Angle

The basic angle (as specified under section 5.2.2.1) shall be known with

the following accuracy :

. before launch 5 arc sec |(3 sigma)
e e e e
. end of on-orbit commissionning I 0.5 arc sec (3 sigma)
Lo
I . stability Refer to 5.2.2.1

5.2.7.1.2 = Large Scale éoﬁtribution

The large-scale contribution to the grid to field coordinates transfor-
mation (as specified under section 5.2.2.7) shall be known with the fol-

lowing accuracy :

. before launch . N/A
. end of on-orbit commissioning 0.050 arc sec RMS
l . stability Refer to 5.2.2,7.1

- Starting from the above specified values, the large scale component of
the transformation shall be assumed to be determined on a 24 h basis from

the scientific data processing with an accuracy of 1.7 milliarsec RMS.

5.2.7.1.3 - The medium scale contribution

The medium scale contribution to the grid-to-field cordinates
transformation (as specified under section 5.2.2.7) shall be known with the
following accuracy :

. before launch 5 milli arcsec BMS

. end of in-orbit commissioning 3 milli arcsec RHS

|_, stabilii& | Refer to 5.2.2.7.1'

5.2.7.1.4 - IDT Piloting Matrix Calibration

- The transformation from grid coordinates to deflection current shall be
calibrated through a matrix of at most 30 X 30 to an accuracy compatible
with the IFOV piloting budget as specified under section 5.2.4.

5.2.7.2 - Star Mapper Field-of-View Geometric Calibration

The transformation from grid-to-field coordinates at any point of the star
mapper FOV shall be known with the following accuracy :
. before launch 2 arcsec RMS

. end of in-orbit commissioning 25 mas RMS

l . Stability Refer to 5.2.2.7.2 I

Verif. nb:
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5.2.7.3 - Photometric Calibration

This section applies to both primary field-of-view and star mapper field-

of-view since the requirements are nearly identical.

5.2.7.3.1 - Absolute Photometric Response

The absolute photometric response of the payload for one wavelength and

averaged over each FOV shall be known with the following accuracy :

. before launch 5 % RMS
. end of in:gfbi;_commissioning - 5 % RMS )
. stability 1 % over any period of 24 houzzj

This applies to one wavelength for each of the two redundant channels in
each of the 3 fields (main field, star mapper field BT, star mapper field
VT). Absolute photometric response shall be interpreted as

- I0 IBK Ml M2 for the primary FOV.

- IQ IBK and single slit response for star mapper FOV.

5.2.7.3.2 - Intensity Transfer Function

The intensity transfer function (defined as the relative photon events
response to different light intensity levels) shall be known with an
accuracy of

- before launch 3 % RMS

- end of in-orbit commissioning 1 7% RMS

Itstability Nf’Al

|
l

1

5.2.7.3.3 - Spatial Variations of the Photometric Response

Primary FOV : on a mesh 11 x 11 the P/L sensitivity in 3 wavelength ranges
of AL = 50 nm centered on 425-550-650 nm respectively shall be known with

an accuracy of :

5 % RMS
S % RMS

1 %Z over any period of 24 hours

. before launch

. end of in orbit commissioning

l . stability

Star mapper FOV : on a mesh 5 points per slit system the Tycho photometric

response at the central wavelength of each channel shall be known with an

accuracy of

. before launch 2 7% RMS
. end of in-orbit commissioning 2% RMS
stability 1 % over any period of 24 hours

Verif. nb:
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