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26 March 1985

ELEVENTH MEETING OF THE HIPPARCOS SCIENCE TEAM

ESTEC, 21-22 March 1985

Attendance: HST Dr. M. Crézé
Dr. A.M. Cruise
Prof. F. Donati
Dr. M. Grenon
Dr. E. Hoeg
Prof. J. Kovalevsky
Dr. L. Lindegren
Mr. C.A. Murray
Mr. R. Le Poole

(Drs. Turon and Grewing were unable to

attend)
ESTEC: M.A.C. Perryman, M. Schuyer, R.D. Wills,
' S. Vaghi
Part time: L. Emiliani, R. Bonnefoy, K. v. Katwijk,

G. Ratier, H. Eggel, K. Clausen, H. Hassan

ESOC: J. van der Ha, N. Head, J. Sternberg
Matra: E. Zeis
AGENDA

The agenda given in Annex I was adopted.

1. STATUS REPORT (L. Emiliani)

The contract had been Signed at the end of 1984. The recent
bankruptcy of one of the sub-contractors (CRA) has had an
impact on the schedule, and the Flight Acceptance Review is
now foreseen for 18 January 1988. Main technical difficulties
are presently the beam combiner, Cerenkov radiation, and
single particle event impacts on the micro-processor.

Payload testing would commence in Liege in August 1985 which,
combined with the Optical Support Programme, should give
confidence in the accuracy budgets.

The launch contract with Arianespace would be set-up in the
next 2 months, with a launch goal of mid-1988.

The Project is currently reviewing ESOC support requirements
in the framework of the total Cost to Completion.



2. STATUS REPORT (M.A.C. Perryman)

Past and future meetings of the consortia were summarised
(FAST: 24-25 April, TDAC: 11-12 June, NDAC: 13-14 June, INCA:
3-7 June). Kovalevsky would be coordinating the presentation
of HIPPARCOS at the forthcoming IAU General Assembly.

3. DATA INTERFACE DOCUMENT

Sternberg presented the current status of the DDID. Van der
Ha summarised the study that had been made on the extraction
of program star samples from the TYCHO stream (Annex II). HST
clarified the open points as follows: (i) both B and V channel
samples are required, (ii) 200 sample window is optimal, (iii)
transit time error data for RTAD stars are required, (iv)
option 4 (all program star transits) are requested, (v)
quality assessment is not required. Kovalevsky stressed that
the orbital elements are needed for the first look analysis to
be carried out at Utrecht.

These points will be addressed in the next version of the DDID
to be produced by ESOC (Action 1).

4, PHASE EXTRACTION MEETING

The first meeting to analyse ESTEC and FAST simulated data
took place on 20 March. Vaghi summarised the outcome and
future plans (Annex III and Action 2). The next meeting would
take place in Copenhagen at the start of June.

5 PAYLOAD STATUS REPORT

The detailed report of the Payload Section is given as Annex
IV to the minutes. MAT-HIP-16278 (Selection Approach for
IDT's) was distributed. The choices provisionally made are
fully supported by M. Grenon. Grenon/Geneva are using tube
98403 (flight spare) characteristics for the INCA pressure
computations.

The Project Team's approach to the problems of beam combiner
chromaticity and Cerenkov radiation were presented and
discussed.

Perryman would initiate coordination of optical studies taking
place within FAST/NDAC/ESTEC with the aims of reviewing
working assumptions, the available software and predicting
results of expected load cases.



6. MATRA REPORT

Zeis summarised the TYCHO dichroic status. With silica now
chosen, the count rates and bandpass separation are now
satisfactory (Annex V). Grenon noted that care should be
taken at short wavelengths to avoid UV contamination of the
Br channel. A plan of action (Action 3) was agreed to
finalise the TYCHO response characteristics in the near
future. Ratier pointed out that the EM filters had to be
manufactured in May.

Zeis summarised the SM distortion and chromaticity status
(Annex V). The distortion budget for the inclined slits is
well out of specification. HST/ESTEC would await the expected
technical note before commenting in detail.

7. ACCURACY STATUS

(a) Schuyer summarised selected features of the February
Accuracy Report (Annex VI) covering beam combiner
chromaticity, clock jitter, occultations, grid
defects and star mapper.

Perryman invited HST to comment on the MATRA approach
to simulations of the chromaticity impact
(considering that stars may not be observed in both
FOV's due to attitude, occultations) and the
out-of-specification great circle interruptions
(assessed by Matra to have little effect on the GCR
rigidity). See Action 4.

(b) Schuyer summarised the orbit determination accuracy
status (Annex VII). Appropriate actions, summarised
in Action 5, will be undertaken by ESOC to permit HST
to assess acceptability of the expected degraded
performance. In particular, Lindegren stressed that
the form of the attitude errors must be provided.

(¢c) Spin reversal: The impacts of keeping this option
were summarised by Schuyer (on-board software,
testing, operational complexity). Bonnefoy noted
that the thermal driver is eclipse conditions, and
thermal models do not indicate problems in this
area. HST will attempt to quantify requirements for
spin reversal (Action 6) otherwise this possibility
will no longer be considered by the Project. This
position was accepted by the HST.

(d) Attitude instability: Donati expressed concerns
regarding attitude instability at near limit states
which had been found in his simulations. Van der Ha
and Zeis did not consider that this was a serious
possibility in steady state conditions. Donati would
quantify his concerns (Action 7) before this would be
studied further by ESTEC.



(e) Scanning law phase: Kovalevsky presented his preliminary
findings on the optimisation of the scan phase wrt lunar
occultations. Kovalevsky plans to evolve this study into
a proposal for the starting phase angle of the nominal
scanning law. Crézé noted that he could verify the
results of this study.

8. AQOCS PRESENTATION

Clausen gave an overview of the AOCS hardware and
organisation. A handout summarising the presentation was
distributed and is not attached.

9. INCA STATUS

(a)

(b)

(c)

A status report, including details of the recently
completed iteration L3 was made by Crézé on behalf of
C. Turon. A full report on the availability of star
colours would be given at Aussois.

Crézé reported results of his preliminary studies of
the GOP which considers whether to have a uniform
star density or a uniform accuracy by increasing the
numbers of stars at intermediate ecliptic latitudes
(Annex VIII). Crézé would produce a note on this to
be studied by HST and ESA (Action 9). Perryman had
already requested van Daalen to study these points
from the DRC viewpoint (accuracy at the GCR level,
not only at the sphere level; how time should be
distributed according to magnitude and ecliptic
latitude; what the star density distribution should
be) but no results were yet available. Grenon
stressed that decisions are needed to allow INCA to
pursue the photometric tasks.

Grenon presented some results of his studies of the
photometric properties of the main mission payload,
(Annex IX). It was agreed that the recommendation to
use My would not be implemented for the in-orbit
payload verification, but that this did not prevent
it being used as the basis for the DRC's treatment of
the photometry.

Grenon noted that INCA had now implemented the survey
whose limiting magnitude is a function of the colour
or spectral type.

Concerning faint stars, those with My less than
12.4 mag. (i.e. 70 Hz), recommended by Kovalevsky &
Lindegren and supported by considerations of the
Donati tests, would be included in the catalogue,
those in the range 12.4-13.0 mag. would be flagged,
and those with My greater than 13.0 would be
rejected. This approach allows inclusion to be
re—assessed when the payload performance is better
known, and would allow stars whose magnitudes are not
yet precisely known to be retained pending further
investigations.



(d) Double stars: Kovalevsky reported on studies
conducted independently by him and Lindegren, leading
to the conclusion that the following double systems
would be rejected from the Input Catalogue a priori:
Am < 3.5 mag. and o > 25 arcsec Eﬂﬂ.p>5+5 Am. These
recommendations would be written up in the next INCA
Newsletter.

(e) 2130 tasks: Perryman distributed Argue's minutes of
the Bordeaux (18 Feb. 1985) meeting summarising the
activities of this subgroup. Kovalevgky explained
that Hemenway & Duncombe's guaranteed time as members
of the FGS team will be partly devoted to
observations of the less than 100 QSO/HIPPARCOS star
links. Additional ST observations would be requested
in open time proposals to be coordinated and
submitted later in the year by A.N. Argue, Chairman
of the 2130 subgroup.

(f) PSF preparation: Crézé presented the current status
of his studies (Annex X). His proposed schedule is:

- tentative scheme available: September 1985
- detailed algorithm: December 1985
- extensive tests and implementation: July 1986

The proposed division of responsibilities between
INCA and ESOC would be given in a future report.

Schuyer announced that a new bit will be available in
the PSF for flagging high-quality astrometric stars
for RTAD. This should be noted by INCA, but it is
not expected to be a problem.

10. ACTIONS FROM OCTOBER HST

No actions were considered to remain outstanding.

11. PHOTOMETRIC ASPECTS

Hoeg presented results of his study of the background
determination. Details may be found in the Marseille
proceedings.

Bonnefoy/Eggel will consider obtaining data from Utrecht
during the testing of the IDT's/PMT's in order to allow DRC's
to assess effects of photomultiplier fatigue and the validity
of the poisson nature assumptions critical to the phase
extraction algorithms.



12. COSRD

Perryman would distribute Issue 2 of the OOCR and Issue 1 of
the COSRD to the HST. DRC leaders and others in the HST would
comment on the documents before the end of April (Action 13)
to allow CAPTEC/MATRA to finalise issue 2 of the COSRD due in
August 1985. This document will form the basis of the Call
for Tender to be issued, where relevant, by ESOC.

Hoeg recommended that provisions for the tests of
photomultiplier fatigue and the poisson nature of the counts
are made.

Kovalevsky would investigate whether Le Gall could give
special attention to the calibration documents as part of his
foreseen work within FAST.

13. NEXT MEETING

Dates of 24-25 September were agreed for the next meeting of
the HST. This would be preceeded/followed by coordination
meetings if required.

M.A.C. Perryman,
Astrophysics Division.
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10.

11.

12. Calibration Operational Software

18.

Eleventh Meeting
of the
HIPPARCOS SCIENCE TEAM
21-22 March 1985
AGENDA
Status Report (Emiliani)

Status Report (Perryman)
- past/future meetings (FAST, NDAC, INCA, TDAC)
— IAU Preparations
- DCN #19
- spin reversal
- coordination of optical activities
- GOP

Data Interface Document + SM/reference stars (v.d. Ha)
Report on Phase Extraction/Simulation meeting (Vaghi)

Payload Status Report:
- P/L Budget status (KvK)
- Cerenkov status (RB)
— Chromaticity/beam combiner (GR)
- relay optics (GR)
- detection status (HE)

MATRA report (E. Zeis):
= TYCHO dichroic optimisation
- SM distortion

Accuracy Status Report (Schuyer):
= Scanning Law Zero Point (Kovalevsky)
= Orbit determination
- Verification of Poisson statistics
- Faint Star observability

AOCS Presentation (Clausen)

INCA Status:
- Catalogue L3
- Double star status
= Ground PSF Preparation (Creze)
- Photometric standards (Grenon)
- 2130 activities

Actions from October HST
Photometric Aspects:
- IDT Selection procedure (Grenon)

= Background determination (Hoeg)
= Photomultiplier fatigue (Hoeg)

AOB

Requirements Document (HST comments)

Anvex
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DIRECTORATE OF OPERATIONS

EXTRACTION OF
PROGRAM STARS SAMPLES

FROM TYCHO STREAM

BY

Dr., Jozer C. VaN DER Ha
EuroPEAN SPACE OperATIONS CENTRE (Esoc)

DARMSTADT. FRG




DIRECTORATE OF OPERATIONS

SM PROCESSING BY OBC

1) CALCULATION OF EXPECTED TRANSIT TIMES
USING PSF AND RTAD INFORMATION

11)  AcauisiTioN oF 200 (BLUE) SAMPLES
oVER 0,33 SECONDS WINDOW

111) ACTUAL TRANSIT TIME CALCULATION BY
MATCHED FILTER CORRELATION

1v) REJECTION OF SUSPECT TRANSIT TIMES

V) TRANSMISSION OF RESULTS To CLE For
RTAD CALCULATIONS

V1) PREPARATION OF OBSERVATION REPORT TO BE
DOWNLINKED.,




r DIRECTORATE OF OPERATIONS

% 3 Ise 252 sz Ise 258

0.30" ,
St o
se = 5.6258"
Fig. 3.1.a SELECTED STAR MAPPER CONFIGURATION

SYSTEM PARAMETER NOMINAL VALUE
Grid Peried 5.6825"
Vertical STit Width a.s0 *
Inclineg S1it Width g.sq *®
Slit Height 49
Number of slits 4
Inclined ST1it Inclimation 45°
Grid Pattern Signature 83
SM Sampling Period (1/600) s
Maximum Count Rate . 4.9 Mhz




DIRECTORATE OF OPERATIONS

B mag|non-degraded| rejected degraded
measurements |measurements |measurements

5 99.78 % 0.14% 0.08%
6 99.33, 0.39 0.28
7 97.92 1.4 0.7
8 %4.6 3.5 1.9
9 86.6 11.1 2.3

10 59.8 34.3 5.9

Table 1 Summary of Simulated On-Board Rejection

Performance




DIRECTORATE OF OPERATIONS

B (mag) RTAD stars|OGAR stars

j|
5-6 ] 2000 2000
6~7 | 5400 5400
7-8 | 14800 14800
8-9 29800 40800
9-10 5800 16000
total 5-10:]| 57800 79000

Table 2 Overview on Number of RTAD and
OGAR stars within 5<£ B £10.




DIRECTORATE OF OPERATIONS

PROPOSED ON-GROUND PROCESSING

1) CALCULATION OF CROSSING TIMES OF ALL OGAR sTARS
usitic PSF AND DOWNLINKED RTAD INFORMATION

11)  AceuIsSITION 0F_200 BLue (TBC) saAMPLES
oVER 0.33 secs (TBC) wiNnDow

111) GENERATION OF AN OBSERVATION REPORT AND
RECORDING ON STAR MAPPER FILE

OPTIONAL:

1v)  INCLUSION OF DOWNLINKED TRANSIT TIME ERRORS
FOR RTAD sTARS CROSSING AcCcePTED BY OBC,




DIRECTORATE OF OPERATIONS

AVAILABLE PROCESSING OPTIONS

SM SAMPLE EXTRACTION FOR:

1) THose RTAD STAR TRANSITS WHICH ARE PROCESSED
ON-BOARD

2) ALL RTAD sTAR TRANEITS
3) ALL OGAR sSTAR TRANSITS

4) ALL PROGRAM STAR TRANSITS

PREFERRED OPTION: 3




DIRECTORATE OF OPERATIONS

Option| Processing ’% Available | % of full ' Data Access
kquirerrentsl’l‘ransit Time | TYCHO stream' Requirements
| e |
| 3 ] 1.00 | 87 2.4 i'rm-xo & SM reportsl
— : : -
| 2 , 127 €9 3.0 "  + RTAD & PSFI
L | |
1
| 3 i 1.73 50 4.1 o |
| |
4 i 2.19 39 5.2 B i
| -
5 ' 0 - 100 only TYCHO ‘
Table 3 Camparison of Available Processing Options
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2)

3)

DIRECTORATE OF OPERATIONS

OPEN POINTS

SHALL ONLY B oR BOTH B AND V CHANNEL SAMPLES
BE EXTRACTED FROM TYCHO sTREAM?

Is THE PROPOSED 0,33 SEC SAMPLING WINDOW
WIDTH OPTIMAL?

ARE TRANSIT TIME ERROR DATA FOR ACCEPTED
RTAD STAR CROSSINGS DESIRED?




( DIRECTORATE OF OPERATIONS

CONCLUSIONS

- SM ExTRACTION FOR ALL OGAR sTARS SM TRANSITS
ARE PROPOSED,

- ESOC PROCESSING AND TAPE VOLUME WOULD INCREASE
BY 37% (coMPARED TO ALL RTAD STARS CROSSINGS).

- No QUALITY ASSESSMENT, E.G. PRESENCE OF PARASITIC
STARS, ASTROMETRIC OR PHOTOMETRIC CHECKS WILL BE
PERFORMED,

- DELIVERY OF TRANSIT TIME ERRORS FOR ACCEPTED RTAD
STAR CROSSINGS IS POSSIBLE,




AnveEX WL

1. ESTEC WILL PERFORM INDEPENDENT STATISTICAL TESTS OF THE

POISSON GENERATORS USED BY FAST, NDAC AND 1LOGICA

<. ESTEC WILL PROVIDE 4 INDEPENDENT SEQUENCES OF SIMULATED
PHOTON COUNTS ¢ 90 FRAMES )
WITHOUT NOISE
= WIfH PHOTON NOISE
= WITH MTF PFOSITION DEPENDENCE

= WITH ATTITUDE JITTER

A. ESBTEC WILL PROPOSE A COMMON FORMAT FOR THE OUTPUT DATA TO

FACILITATE THE COMPARISON OF RESULTS.
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P/L OVERVIEW .
PERFORMANCES AND BUDGETS
DETECTION

CERENKOV EFFECT

PAYLOAD CHROMATICITY
BEAM COMBINER

TELESCOPE OPTICS
MODULATING GRID

PMT RELAY LENS

IDT RELAY LENS
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BASIC  ACCURACY ¥
SPECIFICATIONS
Performances Margin
N T2 5mas CE3Twel|C=15mal C= 1 ma
V=4 mal Vz3Imas |Vzhmal VzImaf
3 1 (mas) 2.60 i.5§ (.6 I
ga 2 (mas/yr) 2.60 Z 2.0 23% 234
B-v=-025¢fa 5 (mas) 2.60 . L3
a 4 (mas/yr) 2.80 .35 L35
a 5 (mas) 2.60 g 0
a 1 (mas) 2.00 1.3 I . 2
T Ea 2 (mas/yr) 2.00 1.9 1-3 #7 14
» B°V=0.583 3 (mas) 2.00 :"_g. }i
ia 4 (mas/yr 2.00 i ' e i
Ea 5 (mas) ) 2.00 td- 1.4 6% Y%
al (mas) 2.60 g 16
a 2 (mas/yr) 2.60 .95 18
B-v=1.250a 3 (mas) 2.60 1.2 L2
a 4 (mas/yr) 2.60 i3 . F
a 5 (mas) 2.60 e 2 .6
a 1 (mas) 5.20 2.6 2.6
Eﬁ 2 (mas/yr) 5.20 3.5 - 3.5
B-y=-025/¥a 3 (mas) 5.20 2. 2
a 4 (n‘as/yr 3.20 1.9 2.9
@a 5 (mas) 5.20 3.1 4|
a 1 (mas) £.00 2.2 2.2 . o
- a 2 (mas/yr) 2,00 3, 3.0 2L 25Y
w B-V=0.5 /12 3 (mas) 1.00 1.8 1.3
= a 4 (mas/yr) 4.00 ¢ 2.5
Ga 5 (mas) £.30 2.8 2.3
] a 1 (mas) .20 2 iz',
a 2 (mas/yr) £.20 2 .
5-V=1.25C2 3 (mas) T 25 ¥ (I
Ta 4 (mas/yr) 3.20 z.4 .
Ta 5 (mas) 5.20 2.6 2.¥

Basic Accuracy Budget Results
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