THIRTEENTH MEETING OF THE HIPPARCOS SCIENCE TEAM

ESTEC, 20-21 March 1986

Attendance: HST: Dr. A.M. Cruise
Dr. M. Crézé
Prof. M. Grewing
Dr. E. Hoeg
Prof. J. Kovalevsky
Dr. L. Lindegren
Mr. C.A. Murray
by, G Tiron

(Drs. Donati and Grenon were unable to
attend)

ESTEC: M.A.C. Perryman, M. Schuyer, R.D. Wills,
S. Vaghi

L. Emiliani, K. v. Katwijk, G. Ratier, H.
0. Pace, M. Setzke, H. Hassan, K. Clausen
(part—-time)

ESOC: J. van der Ha, J. Sternberg

Matra: E. Zels (part-time)

AGENDA: The agenda given in Annex I was adopted.

1. PROJECT STATUS REPORT

Emiliarni reported on the technical and schedule status of
the Project (Annex II). Attention was drawn to the
forthcoming System Critical Design Review to which HST
members were invited to participate, either through document
review at their home institute or at ESTEC. (Availability of
documentation: 16 May, Review in ESTEC: 20 May - 9 June).

Emiliani announced that he would be leaving his post as
Hipparcos Project Manager in April, moving to the Columbus
Project in Paris. Later in the meeting it was announced, by
M. Delahais, that H. Hassan would take over as acting Project

Manager thereafter.



Cruise, on behalf of the HST, expressed thanks to
Emiliani for his significant contribution to the project over
the past 6 years, and in particular his receptiveness to the

scientific goals and requirements as represented by the HST.

24 SPACECRAFT STATUS

Clausen presented an overview of the spacecraft status.
Problems areas were confined mainly to AOCS and EPSS. Part of
the presentation was devoted to the on-board timing and
datation. Offline, further clarification would be made by the
Project (Action 1) in the form of a technical note and/or

through clarification of the DDID.

3. PAYLOAD STATUS

van Katwijk presented an overview of the payload status
(Annex IV). This report covered the present hardware status,
recent test results (payload OSTM thermal balance/thermal
vacuum, straylight and FPA EM performance tests), future
program, and areas still under analysis (contamination:
particles and molecular). Kovalevsky stressed the importance
of obtaining detailed information on the IFOV profile
measurements - results from the FPA EM performance test would

be distributed (Action 2).

Ratier presented. an overview of the grid calibration
methodology developed in TPD (Annex V). Hoeg requested that
a uniform notation is used for the grid. Schuyer/Ratier
pointed out that the co-ordinate system definitions are given
in the Overall System Specification/Payload System
Specification/Refocussing Assembly specifications, but that in
any case calibration data will be put in a form understandable
to the DRC.



4. SYSTEM  ASPECTS

a) Grid Ratio Constraints: Wills distributed figures (Annex
Vi) showing M;, M, and the Cramer-Rao bound as a function of
slit width. In view of the currently poor controllability of
the grid writing pfocess with respect to this parameter, HST
were asked to comment on the criticality of the present
specifications on slit width (3.2 % 0.05 pm). Lindegren noted
that increasing the slit width has a large effect on the
double star observability/detectability, but that this effect
has not been quantified. If possible Lund would undertake
further simulations to assess the effect further (Action 3).
ESTEC would review the impact on the accuracy due to the
enhanced M3 at smaller slit widths (Action 4). Meanwhile
MATRA/TPD/CSEM would continue to aim for the specifications.
7eis stressed the potential programmatic impact if the writing
can not achieve the present specifications, unless the

specification value can be relaxed.

In response to a question by Lindegren, Zeis noted that
the value of 3.2um is a diffraction measurement slit width,
the EPBG process having been correspondingly biased to yield

such an expected value.

b) Star density constraints on INCA: Schuyer noted that
current OBC/ESOC considerations lead to a continuous star
density limit of 2.3 x mean density per FOV (based on 100000
programme stars) in order to arrive at a minimum length of the
PSF duration of 5 min. An 'enhanced' Input Catalogue should
not exceed this limit. Turon/Crézé considered that their own

internal constraints were, in any case, more stringent.



c¢) IDT/SM ITF Calibration: Wills noted that the SRD
requirements on the IDT ITF is 1%, which is not met for the
brightest stars assuming a general ITF model (Annex VII). HST
provisionally agreed that the results of the CAPTEC work would
be used by Wills to reformulate the specifications
accordingly: for the IDT Cgtf/rbo would be relaxed to 5% in
the range B=3 to 1 mag, B-V = 0.5. For the SN, requirements
would be placed on the ITF calibration only for stars fainter
than B=5 mag, i.e. in the range over which the Tycho

specifications extend (See also Action 5).

d) ©SM Distortion Review: the Project Team's present
understanding, which will form the basis of a revision in the
appropriate OSS/PLSS specifications, was presented by van
Katwijk (Annex VIII).

e) IFOV Profile Calibration: Wills presented some results of
the FPA measurements pertaining to 1 star colour, at different
radial distances. Next measurements would come at payload
level/PFM FPA testing. Colour effects appeared to be of less
importance than the dependence within the FOV, due to the fact
that the focus coil currents are optimised for one FOV
position and that the focus coil current is therefore not
optimum at other FOV positions. Wills noted that the present
specifications did not permit the calibration of the
long-range part of the IFOV profile because of the
unavailability of bright star colours. Kovalevsky/Turon
pointed out that all bright stars (say 4000 with H<6 mag)
will have a precision'in (B-V) better than 0.1 mag.

Kovalevsky stressed that more positions (and not just a radial
profile) and measurements further out in the profile are

definitely needed.




Wills noted that 8 radial directions are available in the raw
measurement data, and this raw data was requested by
Kovalevsky. Wills noted that 8 radial directions would also
be measured in orbit, but presently limited to 90 arcsec due
to the adopted calibration mode. ESTEC would review the
possibility of calibrating the longer range IFOV profile in
orbit using a stationary IFOV and moving stars (Action 6).
Kovalevsky noted his willingness to give inputs to this

discussion, if requested.

f) Payload Test Data Availability: Perryman would request
MATRA to make available the raw data resulting from the P/L
PFM tests of the IDT modulation/SSR/background. Zeis stressed
that the tests would not be fully representative in terms of
modulation factors, the tape formats may not be easy to
interpret, and that only 3 grid periods would be scanned at
payload level, although these measurements could be repeated

several times.

g) Fast Commissioning Support: outside of the main meeting,
Kovalevsky and Emiliani discussed the status of the

calibration task within FAST. Manpower problems within FAST
meant that Kovalevsky could not presently commit to carry out
tasks identified at SRU, Utrecht. Emiliani would investigate
allocation of an ESA external fellowship in exchange for such

a commitment.

5. INPUT CATALOGUE ASPECTS

a) Double stars in INCA: After a presentation by Turon and
some discussions, Kovalevsky agreed with the the revised Lund
criterion for inclusion of double star entries in the Input
Catalogue.



Two entries would be retained for stars with 10<e< 30 arcsec,
AM < 2.5 mag. One entry only for P<TO arcsec. Lindegren noted
that, while further simulations were evidently desirable, Lundg
could not presently undertake to carry these out. To assess
whether the S0S worked satisfactorily with this entry concept,

Crézé would eventually carry out appropriate simulations.

Murray asked that the choice of cluster stars accounts
for the need of a cluster reference frame (e.g. the selected
stars should not be distributed linearly). Turon announced
that the choice is ongoing, including such a consideration.

b) INCA Contents and Formats: Turon distributed a draft
proposal (Annex IX). Lindegren requested a cross-reference to
other INCA running numbers related to any given running
numbers for each CCDM component. Murray will write to
M. Chapront (BdL, Paris) requesting information on major
planet ephemerides in same format as for minor planets. Turon
will provide a revised proposal, to be reviewed by HST (Action
(-
Ble

van der Ha noted that Schutz (ESOC) will start working on
the Input Calogue after June. A meeting towards the end of
1986 might be foreseen between INCA/ESOC to discuss detailed
implementation of the Catalogue - it was understood (as
outlined in the MIP) that ESOC's work would entail inclusion
of information on proper motions, minor and major planets
ephemerides, variable stars, and conversion of INCA data to
PSF parameters. Turon noted that minor planets updates would

go to ESOC every 6 months approximately.



c) PSF

Preparation: Crézé presented the current status of

the catalogue simulations (Annex X). Items discussed

included:

6-

a)

a 90% survey completeness can be achieved, reasonably
uniformally over magnitude. Perryman requested that
detailed results are made available, and that the
survey definition is rediscussed (e.g. completeness
versus target accuracy). Crézé would distribute
results to HST/ESA about the end of May (Action 8).
more stars can be forced in the survey, but at the
expense of losing flexibility in the modulation
procedure;

a detailed description of the algorithms would be made
within the next 3 months, and these would be discussed
with ESOC with the aim of achieving agreement on their
implementation (Action 9).

Murray expressed reservations on selecting 'proper
motion only' stars for particular types of observation.
He would try to formulate his concerns more explicitly.
Kovalevsky would discuss the concept with Walter.
Crézé noted that he did not feel particularly happy
with the concept. At this stage he was simply showing

that such manipulation could be achieved.

DATA REDUCTION ASPECTS

Hoeg presented present plans for TDAC simulation work

(Annex XI).

b)

Murray reported on the simulated data analysis meeting

held in ESTEC on 19 March. Some minor errors in the RGO

analysis had been identified (true phase determination, OTF

calibration).



Insufficient time had been available to review the CSS
results. Lindegren revised the format for IDT data

comparison tapes - this was distributed to ESTEC, RGO, CSS and
a re-submission of the analysis results on Run 9 was requested
by Perryman. The next discussion of the simulated data
analysis would be held at the NDAC meeting at RGO

(20-21 May).

Cruise distributed a technical note summarising his
findings related to the analysis of the FAST SM simulated
data.

c) Global Observing Programme: Kovalevsky presented results
of continuing work on the GOP carried out by van Daalen et
al. at Delft (Annex XIII). Two main conclusions can be drawn:
- with smoothing, errors are degraded more with respect
to a geometrical reduction (which itself shows marginal
degradation with respect to the nominal GOP) for 1 GC.
For one RGC the degradation is not so strong, and a
catalogue of 120000 stars should be acceptable in
terms of the final achievable accuracy.
- from variable star density experiments, Delft have
concluded that local star density enchancements have
little effect on the global accuracy at the GCR level,

only on the local accuracy.

In view of these results, INCA can proceed in the
construction of the catalogue based on a maximum number of
120000 stars, as long as the minimum PSF duration constraint
is respected. The finally defined star distribution can then
be passed to Delft who could recommend on the global observing
time as a function of magnitude for the extreme

geometric/smoothing reduction options.



P ESOC ACTIVITIES (ANNEX XIII)

van der Ha gave an overview of the current ESOC

activities, and a short overview of the calibration plans.

van der Ha presented an overview of the proposed
Performance Monitoring, and distributed the ESOC Monitoring
Software Requirement. HST, and in particular M. Crézé and
R. Le Poole, were invited to review this document and provide

comments if appropriate (Action 10).

Sternberg presented a status report on the DDID, and a
few specific items were clarified. Kdge (ESOC) would start
working on details of the tape production in the near future.
An informal meeting between Sternberg/Kovalevsky would take
pPlace to discuss further details at ESOC on 28 April. a
future revision of the DDID would include clarification of the
timing issues, incorporation of appropriate information from
the SICD, and futher details of the housekeeping records.

8. MISCELLANEOUS

a) Agreement: A sixth draft was distributed. It would be
discussed between FAST/INCA at the INCA meeting in Paris on
16 April to which Professors Bernacca and Fricke, the
respective Steering Committee Chairmen, would also
participate.

b) French Translation of Ad Astra: Kovalevsky and Turon had
been invited to review the appropriate sections of the
translation on the DRC and INCA activities.

—— e —r——



Perryman reported on the difficulties experienced on the
English version with Dr. Dommanget (Bruxelles). Criticisms
had been brought to the SPC on the absence of details of the
Belgian participation and the work of the Observatoire Royal
de Belgique. Letters of complaint had also been written by
Obs. Royal (Professor Melchior) to the ESA Director of Science
(Professor Bonnet). HST were not in favour of introducing any
institute names in the French version of the brochure.

c) ST Proposal: Perryman noted that the proposal for ST
time to continue the Hipparcos/Extragalactic reference link
was in the process of finalisation. The deadline for the

proposals was now 15 September 1986.

0 NEXT MEETING

The next meeting of the HST will be held in ESTEC on
23-24 September 1986, provisionally preceeded by a half day
meeting on simulated data comparison.

M.A.C. Perryman
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Thirteenth Meeting
of the
HIPPARCOS SCIENCE TEAM
20-21 March 1986

Agenda

Place: Room 32004 Start: 09.30

Project Status Report (L. Emiliani, 10 mins)

Payload Status Report:
- mirrors/detector/grid status (K. van Katwijk, 30 min)
- thermal vacuum tests report (K. van Katwijk, 20 min)
- grid calibration methodology (L. Fontijn, tbc, 30 min)

Spacecraft Status Report (K. Clausen, 30 min)

Input Catalogue (120 min):
- double star status and DRC requirements (C. Turon)
- INCA contents and formats (C. Turon)
- PSF preparations/algorithms (M. Creze)

Miscellaneous (60 min):
- Agreement
- ad Astra, French translation + publicity plans
- ST proposal status (delay to 15 September)

ESOC Activities (120 min):
- general status report (J. van der Ha)
- DDID status, including raw data archive (J. Sternberg)
- plans for payload monitoring (J. van der Ha)
- calibration (J. van der Ha)

Friday

System Aspects (120 min):
- star density constraints on INCA (M.Schuyer)
- SM/IDT ITF calibration (R. Wills)
- SM distortion review (K. van Katwijk)
- IFOV profile calibration (R. Wills)
- grid ratio constraints (E. Zeis, tbc)
- timing tech. note status (M. Schuyer/J. van der Ha)
- payload test data availability (E. Zeis, tbc)
- FAST commissioning support status (S. Vaghi)

Data Reduction Aspects (90 min):
- Simulated data analysis debrief (C. Murray)
- NDAC processing of FAST SM data (M. Cruise)
- TDAC planning (E. Hoeq)

AOB/Next Meeting
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_ _ _ _ _
| SEQUENCE | SUBSEQUENCE | # OF SCANFIELDS | # OF SLITS MEASURED | PURPOSE
| (DURATION) | (File #) | MEASURED | PER SCANFIELD |
_ _ | , |
ﬂ _ _ _ _
_ MG4 | MG4.1 | 4 | 2 X |Repeat MG1.1 in order to
a | (30 mn) | (184) _ (same as in _ |assess the rotation of the
e | _ _ MG1.1) _ | substrate wrt EBG during
_ _ “ _ _ﬁzm whole calibration period
z | _ _ _ _
z | _ MG4 .2 |
| | (185) _ Same as MG4.1 (to assess the accuracy of measurement)
_ o MG4.3
| _ (186) |
| n _
SPECIAL RUNS REQUESTED BY ESA
I
|
MG.ESA 1 3 X 168 3 X 16 Increase knowledge of
(4 hours) “ grid parameters along

9 different scans
dealing with all the

slits
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-ILE Z.TPDP10A041

MEAN SLITWIDTH : 3087.
V_ITWILTH

z00GC ., ;

:800.

H SCANFIELD
10.0 20.0 30.0 40.0 50.0 0.0 70.0 80.0 90.0 100. 110. 0. 130. 140. 150| 160.

_ﬁﬂ_:__:_____________::_:____:_::_________:____:_:____:____________:_:____:_____.“_______:______________,_______:________::___________:_________ T

el 1500.0 1000. . 1500 .

b - P e

2000. 2500 . SLIT NUMBER




FILE Z.TPDP10A0O42

MEAN SLITWIDTH : 3122.
SBLITWICTH

3200 .

3100 .

IR0 .

=800 .

pre—

i SCANFIELD
i 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 Mﬁ.o 100. 110. 120. 130. 14p. 150.|160.
E:_________:__:____:__________::___:______:____________________________::_________z____:______________________________________:_____ el g
* 500.0 100¢ 1500 .} 20 J. 3500. SLIIT NUMBER



"ILE Z.TPDP10A0O41

ESIDUAL ON SLIT POSITION 52.1 NM (RMS)

oL T L.o.I. CORRECTION

—

: SCANFIELD
H0.0mo.o&o.oL0.0m0.0m0.0ﬂ0.0mo.Owo.OpOO.»po.pmo.»mo.pho.»mo.pmo.

____:____________________:____:________________:________:_::__________z__:_________”q.___________:____________“_:::E________:____:________:__:___z_____
500.0 1000. 1500. 2000. 2500 .SLIT NUMBER




rILE-Z ., TPODP10AO44

RESIDUAL ON SLIT POSITION 39.9 NM  (RMS)
wITH M.S.I. CORRECTION

100 .C

- 100,

: SCANFIELD
10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 m__o.o»oo.ﬁo.»mo.»mo.io.»mo.»mo.

_______:_____:_:____________:___:____:__:___:__::_:_:__:___________:__:____:,_::_:___:::__:_________:____:_:_____=____::________::_________

500.0 100~ 18450 . 2 0. 2500.SLIT NUMBER



"ILE Z.TPDP10A0O4Z2

ESIDUAL ON SLIT POSITION 42.0 NM (RMS)
wITH L .3.I. CORRECTION

(@)

0

.00 :‘_ , | t Il _ r _ %
i | Il
100, | _ i i 2 __—

: SCANFIELD
10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100. 110. 120. 130. 140. 150. 160.

0000 1000 : 1T
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FILE Z.TPDP10A0O42

RESIDUAL ON SLIT POSITION 24.6 NM (RMS)
ATTH M.S.1. CORRECTICN
s e e
GO0
“m
|
“ . _ ilh AR AR R AR _
0O ! ._ | : _:_ i Iif ____; _ I | ,____ | 1f | _______ﬂ_.._._m L ..__ | ._._.__ .__ ! :1 | |
!
<y 0
- %t ._|.||I S e S s e s T i S i i o ——— it e i
: SCANFIELD
10.020.030.040.050.060.0 70.0 mo.omwo.o 100. 140. 4120. 130. 140. 150. 160.
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Z AT \C 0 1508 a0n., 2500.SL T NUMBER
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WHAT WILL BE AVAILABLE IN THE “INPUT CATALOGUE" 2

C. Turon

10/03/86

*‘Ft**#tt*tt*t*tt**t**t*t**t

Make a clear distinction between

I. - The "INCA" Data Base which includes alj available data and

-

cross-identifications on all proposed stars (210 000 stars).

II. - A subset of this base (100 - 120 000 stars) that will be
observable by Hipparcos.

For these stars, any desirable subset of data may be taken
from the INCA Data Base.

I - Data in the "“INCA" Data Base" (210 000 stars).

I. all known cross-identifications (from which any subset
may be extracted in answer to specific requests)

2.  so-called "fundamental” data : position, proper motion
if available, B (or H) and/or V magnitude, a code for varia-
bility, the Spectral type.

The positions and magnitudes given here are those used
within INCA simulations,

3. 'measurements". These include the measurements
available within SIMBAD, and specific INCA "measurements"

described in detail underneath (taken from INCA report N° 11
to ESA, January 1986, Pp.37-38).

a) : pH (Hipparcos pPhotometry),

H magnitude

-0

- code for source (from 0 to 99)
S if standard Stars  for Hipparcos
V magnitude

. qV

- code for source (from 0 to 99)
(B-V)
¢ (B-V)

i

-
cc. E?;’
€soc Jud H

TS.

— ..




code for source (from 0 to 99)
code for reference

b) vH (H:pparcos variable stars).
magnitude at maximum luminosity
type of magnitudes
magnitude at minimum luminosity
magnitude adopted for simulation
percentage of the period when the star is
brighter than the Hipparcos limiting magnitude
code for reference

¢) sH (Hipparcos simulation).
number of the version
pressure
. observability parameter
code for reference

d) CCDM (specific data for multiple stars).
letter for the component
A « with respect to the ¢ given in the CCDM
A ¢ with respect to the ¢ given in the CCDM
. code for reference
magnitude
position angle s in degrees
. separation  in arcseconds
0 if there is an orbit in an annex catalogue
letter of the associated component if ¢ < 10"
. coded spectral type
code for reference

e) pos (position of the star).

right ascension

+ Ox

. declination

[FY .

. Equinox
Mean epoch of the observations
code for reference

f) pm (proper motion).
- }U.'k Loscr

-

Pl «.o;f
.8
PR o
. code for reference



IT - Data_in_the Input Catalopue (100 - 120 090 selected stars),
One "main catalogue". Four annex catalogues"

MAIN CATALOGUE.

& Running number,

All selected stars  will pe numbered once Sorted out by increasing
right ascension, In this context, ‘“star" js used for “"separate entry" to
be taken into account for the Préparation of the pSF (either single star
Or components with a Séparation larger thap 10").

In addition
1) a 2-digit code will indicate
- the number of entries for the considered system,
the number of Components considered in this eéntry, in case
of joint system (R < 10" L
2) in case of double or multiple stars, the CCDM number (Cata-
logue of Double or Multiple Stars), allowing us t¢o énter the annex cata-
logue N°jp, dedicated to detailed information on these stars.

Examples

type of star running number  code CCDM number considered

components
simple star s81 i1 - .
double star 582 12 00012+23,15 AB
Q¢ 10"
double star 583 21 00123-10,20 A
{}_ 10m 586 21 00123-10120 B
triple star 590 13 12567+01 02 ABC
€ AB < 10n
{As,c < 104
triple star 591 22 01465-51¢03 AB
€ AB < 10w 595 21 01465-51,03 c
Q#8,c ) 10w

2. Data necessary for ESOC.

= position + rms Equinox 2000, Epoch 1990

- H magnitude + rms + flag for standard starg

- flag for variable star = code for variation amplitude.
Indicates an éntry in Annex Catalogue N°3, dedicated to
detailed information on variable stars

- parameter resulting from mission simulation.




3. Additional data useful to DRC, given if available,

- V magnitude + rms

- B-V + rms

- HD spectral type

- trigonometric parallax + rms

- annual proper motion + rms

- radial velocity + rms

- flag for type of binarity

- flag for veiling glare due to programme stars

- flag for veiling glare due to bright non-programme stars

4. Additional information (if available).

- r.st ESA priority

idimensional MK spectral type
- code indicating that the star is included in some catalogues
(uvby photometry, Geneva photometry, ...)

5. Identifications.

HD number
DM number

} other identifications

For ESA :

- identification of proposals asking for this star,
running numbers in each proposai, ESA priority in this
proposal.

6. Sources and references.

- for positions

for proper motions

for B magnitude

for V magnitude

for trigonometric parallax
for radial velocity

- for MK spectral type




7. Double stars.

Adopted rule : . | entry if ¢ < 10" AB
. 2 entries if g L 10 A, B

a) for close double stars ( R < 10")

In the main catalogue, the position and magnitude of the photo-
center are given. Positions and magnitudes of both components (if avai-
lable) are given in Annex Catalogue N°I.

b) for wide double stars (2 107
If the two components are requested separately by proposers,
the information on both components will be found in the main catalogue,
under two separate entries.
If only one of the two components is requested by proposers

either
this component only appears in the main catalogue ;
information on the second one may be found in Annex
Catalogue N°I :
or
both components appear in the main catalogue with two
separate entries.
In both cases, within which limits in ¢ and A m the second
component should be included in the main catalogue ? (if its position and
magnitude are known).

8. Multiple svstems.

Adopted rule
| entry for any subset of components such that R =/18% ;
additional entry for any component at a distance R ¢ 10"
from each of the other components.

9. Variable stars.

The adopted rule for the H magnitude depends on the type of varia-

bility.

It may be :

- the magnitude at minimum luminosity (for eruptive variables),

- the magnitude at maximum luminosity (for eclipsing variables),

- a mean (or weighted mean) magnitude, depending on the type of

light curve,

Detailed information on wvariability is given in Annex Catalogue

N°3.

Ephemerides for large amplitude variable stars are given in Annex
Catalogue N°4,



ANNEX CATALOGUE N°1 : Dectailed information on double and multiple stars.

- Input Catalogue running number
- CCDM number

- considered component

- delta « } with respect to ° as given in the CCDM number
- delta g 3

- source of position

- magnitude n&mu

- ition angle .
positior g 8 with respect to the /( component
- separation : ¢

- reference

- O if orbital double star, orbital elements given in Annex Catalogue N°2

- if the above data are joint information on a close binary, identification
letter of the second component

- spectral type

ANNEX CATALOGUE N°2 : Orbital elements for orbital double stars.

L Input Catalogue running number
CCDM number
- orbital elements

ANNEX CATALOGUE N°3 : Detailed information on variable stars.

- Input Catalogue running number

- name of the variable star

- type of variability

- magnitude at maximum luminosity

- type of magnitude

- magnitude at minimum luminosity

- period of variation (in days)

- epoch (in Julian days)
of last minimum for eclipsing variables and T Tauri type stars,
of last maximum for all other types of variable stars

- percentage of the period when the variable star is observable by

Hipparcos
- reference

ANNEX CATALOGUE N°4 : Ephemerides for large amplitude variable stars.

- Input Catalogue running number
- name of the variable star

- epoch

- magnitude



WHAT WILL BE AVAILABLE IN THE "INPUT CATALOGUE" ?

for Minor Planets

C. Turon

10/03/86

*t****t**tt*&t*t*!‘**tt***t*

Here again, there may be 2 distinction between the Data Base on
Hipparcos minor planets and the data necessary for satellite operation or
data reduction.

I - CONTENT OF THE MINOR PLANETS DATA BASE.

Chebychey coefficients for the various parameters describing each
minor planet are given at successive epochs, every 30 days. The coeffj-
cients are valid over overlapping intervals of 34 days. § coefficients are

presently given. This number may be modified according to the results
of further tests.

For each epoch, are given

- @ running number for the Hipparcos minor planets
- the number of the minor planet

- Chebychey
Chebychev
Chebychev
Chebychev
Chebychev
Chebychev
Chebychev

coefficients
coefficients
coefficients
coefficients
coefficients
coefficients
coefficients

for the
for the
for the
for the
for the
for the

right ascension (J2000)
declination

ecliptic longitude
ecliptic latitude
distance

phase angle

for the magnitude

Any subset of this Data Base may be selected for ESA or DRC,.

Remark for ESQC :

The data on minor planets should be updated during the year prior
the launch but also during the mission itself, every 6 (TBC) months.

(m@‘:-ﬂ\\“\\rz'cot)‘ (_u‘i. Qu«lﬁ u_ul to Curf‘ﬂt" G‘.U" ‘:LLLG.M eJJqJ—)






CROGRAM STAR FILE PREPARATION

1 Observing Strategy Distorkions and possible actions
at PSF level, »
2 Modulation of Observing strategy parameters
’ - parameters
- control of data acquisitjon
- modulation scheme.
3 Cost/Qual ity considerations
- simulation results it} and without wodulatjon
- additionnal ressource requirements
. updates of the covariance sairix
. shserving calendas
. frequency of updates
" special processing
. 'proper motion stars” in dense fields
. alternate chservations in very dense ficlds |
ﬂbservabilitg | N
Bates | | f
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To be observed dur,'y Q/ay Dr7

Com /-:ufe._

1  THE <TATE oOF OBSERVATIONS

2, (1) , g (), 1y Cpg)

LF n,<ld-glorn,cu-g,) or 14¢(A-&4) THEN UNDEROBSERVE
£z 0.02

LF 2, >(1+€)AND 4, >(4+€,) AND L0+ Ey) THEN  ouer omscruED
£': 0.002

ELSE NoR MpL

2 THE BXPECTED EFFICIENEY

-

*{4 (‘n')/ At(HA\ / aS (""A)
3 A‘,;(hi:) OR. dts,(u?."z) OR «432,(4+£;) THEN EFFICIENT
é”: 0.002
€LSE

NOT EFFICIENT

41?0"»7!3:7 #af /baraafén-_; are mol M;acsfzc/
fﬁr’ Jome S.fdrs /p,/g */

e; ame/ E;’ are set o a.kbifrqn'(.'y_@qrjg

values  so that A > A+E, amd &, <A4E.

Sy!fe ma./;'(‘a/y
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ESOC - HIPPARCOS STATUS

PRINCIPAL RECENT MILESTONES:

- MISSION IMPLEMENTATION PLAN FINALISED
- SOFTWARE REQUIREMENTS REVIEW COMPLETED

- COMPUTER CONFIGURATION DEFINED

PRESENT ACTIVITIES:

- SOFTWARE ARCHITECTURAL DESIGN HAS STARTED
- SOFTWARE REQUIREMENTS BEING FINALISED

- HIPPARCOS USER MANUAL BEING ANALYSED
FOR DEFINITION OF OPERATIONS PLAN

- STUDIES ON INITIALISATION BEING PERFORMED
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COMPUTER CONFIGURATION

VAX CLUSTER CONFIGURATION:

VAX 11/785 DEDICATED TO HIPPARCOS

- VAX 11/8200 (or B300) FOR EURECA

- VAX 11/8200 (or 8300) AS BACKUP
FOR EITHER HIPPARCOS OR EURECA

- TWO (REDUNDANT) HIERARCHICAL STORAGE
CONTROLLERS (HSC 50)

- DUAL-PORTED DISC AND TAPE DRIVES

3 ONLINE AND 2 BACKUP DISCS OF 456 MBYTES EACH

8 MBYTE PHYSICAL MEMORY NEEDED
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STATUS OF SOFTWARE ACTIVITIES

SOFTWARE REQUIREMENTS COMPLETED IN AREAS:

- PAYLOAD CALIBRATIONS

- TELEMETRY PROCESSING

- TELECOMMANDING SUPPORT
- FILING & ARCHIVING

- DRC TAPE PRODUCTION

- OBC/CLE SUPPORT

- OPERATOR INTERFACES

SOFTWARE REQUIREMENTS UNDER STUDY:

- PAYLOAD PERFORMANCE MONITORING
- REAL-TIME ATTITUDE MONITORING
- INITIAL & FINAL STAR PATTERN RECOGNITION

- GROUND RTAD
- ATTITUDE INITIALISATION
- EMERGENCY REACQUISITION

SOFTWARE REQUIREMENTS TO BE STUDIED:

- PSF PREPARATION

- INCA UPDATES

- LEOP SUPPORT

- ORBIT DETERMINATION & STATIONKEEPING
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INITIALISATION PHASE STUDIES:

SUN POINTING ACCURACY ASSESSMENT:

- ROUGH CALIBRATION OF:

. SAS POINTING BIASES
. X, Y GYROS DRIFT RATES

- SIMULATION OF SUN POINTING CONTROL

STAR PATTERN RECOGNITION:

- SIMULATIONS OF ALGORITHM ON BASIS OF:

. STAR MAPPER MEASUREMENTS
. Z GYRO RATE READINGS

- EXTERNAL MATRA CONTRACT:

. ALTERNATIVE APPROACHES
. FINAL STAR PATTERN RECOGNITION
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PERFORMANCE MONITORING

OBJECTIVES:

i) QUICK IDENTIFICATION OF PERFORMANCE DEGRADATION
DUE TO ONBOARD ANOMALY

ii) COMPILATION OF PERFORMANCE PARAMETERS OVER
THE MISSION

CONSEQUENCES:

i) INITIATION OF DIAGNOSTIC AND REMEDIAL ACTIVITIES

ii) BASIS FOR DECISION ON CALIBRATIONS, USE OF
REDUNDANT ELEMENTS OR ANALYSIS
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IDT PERFORMANCE MONITORING TASKS

i) EXTRACTION OF IDT SAMPLES FOR SELECTED STARS

ii) ESTIMATION OF COUNT RATE Io AND MODULATION

COEFFICIENT Ml

iii) CALCULATION OF EXPECTED I0 AND Ml

iv) DETERMINATION OF BACKGROUND COUNT RATES

v) COMPILATION OF EXPECTED AND OBSERVED COUNT RATES
AND MODULATION COEFFICIENT
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EXTRACTION OF IDT SAMPLES

* Reference stars with 6 < B < 9 are selected at random with separation

of at least one minute

*  Downlinked IDT observation reports are scanned for selected stars

*  Dwell periods over one observation frame are identified

* Relevant IDT samples are retrieved from telemetry

LEAST SQUARE FIT OF OBSERVED IDT COUNTS

*  Algorithm produces estimates for:

| .
L' =1, + IBK : total (observed + background) count rate
1454,

¢l contain first two modulation coefficients
I'm
o 2
YD : phase w.r.t. grid reference

*  On the basis of a priori value of Ml 5
- = 1 1
g = (I = MM T
s .
Ic: N Io IBK
1 - ] 1 ]
Ml - (Io Ml )/Io
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CALCULATION OF EXPECTED COUNT RATE

Expected count rate IO modelled as function of:
- star's magnitude

- star's colour

- position in FOV

Expected reference values for Mi‘ and | may not be needed

BK

COMPILATION OF OBSERVED AND EXPECTED COUNT RATES

Collected data are analysed in batches of about 15 minutes for
feedback to operator

Data are categorised according to star magnitude and colour classes

Averages are calculated for batches of 10 stars in each category.

If discrepancies exceed preset limits alarms are raised.

Long-term statistics are compiled using daily averages for each star

category
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STAR MAPPER PERFORMANCE MONITORING TASKS

i) RETRIEVAL OF BT AND V_ SAMPLES FOR SELECTED STARS

T

ii) CALCULATION OF BT AND VT COUNTS FROM SAMPLES
iii) CALCULATION OF EXPECTED BT AND VT COUNTS
iv) DETERMINATION OF BACKGROUND COUNTS

V) COMPILATION OF PREDICTED AND OBSERVED SM COUNTS
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CALCULATION OF EXPECTED COUNTS

EXPECTED COUNT RATE IS MODELLED AS FUNCTION OF STAR
MAGNITUDE, COLOUR AND SSR'S

(FOR EACH OF BT’ \/T CHANNELS)

COMPILATION OF OBSERVED AND EXPECTED COUNTS

AVERAGES OF OBSERVED COUNT RATES AND BACKGROUND COUNT
RATES ARE COMPILED FOR EACH BATCH OF STARS

RESULTS ARE CATEGORISED ACCORDING TO E!T OR V
INCLINED OR VERTICAL SLITS; MAGNITUDE

T

IF DISCREPANCIES EXCEED PRESET THRESHOLDS ALARMS ARE RAISED

LONG-TERM STATISTICS ARE COMPILED BY COLLECTING DAILY
AVERAGES FOR EACH CATEGORY
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CALIBRATION STATUS

FIRST ISSUE OF SOFTWARE REQUIREMENTS COMPLETED

ARCHITECTURAL DESIGN UNTIL SEPTEMBER 86

START OF SINGLE TESTS: JAN 87

START OF INTEGRATED TESTS: JAN 88

UNDER STUDY

EXACT TASK DISTRIBUTION
DRC'S - ESOC

DATA INTERFACES

DRC'S - ESOC






