Twenty Fifth Meeting of the Hipparcos Science Team

Geneve, 10-11 May 1990

Attendance:

HST: Prof. P.L. Bernacca, Dr M. Crézé, Dr. M. Grenon, Prof. E. Hgg, Prof. J. Ko-
valevsky, Dr F. van Leeuwen, Dr L. Lindegren, Dr H. van der Marel, Mr C.A. Murray, Mr
R.S. Le Poole, Dr C. Turon.

ESTEC: M.A.C. Perryman

ESOC: R. Blake, P. Davies, D. Heger, C. Sollazzo, A. Macdonald
Invited: H. Schrijver

Prof. M. Grewing was unable to attend

The agenda given in Annex I was adopted. Actions agreed at the meeting are distributed
separately.

1. AWG/SSAC Debrief

Perryman reported on the Capri AWG/SSAC meetings, and distributed the draft recom-
mendations. Kovalevsky distributed a draft resolution concerning the necessity of Hip-
parcos 2. A revision was drawn up on the basis of HST comments, withdrawing the the
proposal for a Hipparcos 2, but requesting continued operations at least until the nom-
inal mission goals were achieved. This was to be submitted to the SPC Chairman and
ESA/DSci and DG before the June 12-13 meeting (Annex II, submitted 14 May).

2. Satellite Status
Heger reported on the satellite status (Annex 1), including the ground station status,

and anomaly reports. Sollazzo reported on the lifetime predictions (power and cold gas,
see Annex IV). It is believed that the temperatures of array 3 are anomalously low. Le
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Poole suggested that the solar array temperatures could be assessed analytically with a
better than 4 degree precision (as given by the present measurements, Action 41).

Cold gas consumption indicates an end of life (at present consumption rates) around early
1994 (up to 20 April 1990, 2.5kg were used; 5gm are used per day, and tank 1 still contains
2.7kg, sufficient for operations until September 1991. Tank 2 is adequate for 950 days).
Heger considers that optimisation in firing time in the controller strategy is still possible.
McDonald is working on this optimisation. A report was requested for the next meeting
(Action 42).

Donati requested RTAD plus actuation information (instant plus impulse) for 12 hours to
make further studies. This will be sent by CNES (Kovalevsky, Action 43). Description of
controller strategy will be sent by McDonald to van Léeuwen and Donati (Action 44).

ESOC will investigate optimising of the entrance/exit of occultations (Action 45, Davies).

Davies reported on the payload monitoring (Annex V) covering focus changes (1 move
of 2 steps every 3-4 weeks is presently made), photometry degradation, payload monitor-
ing, chromaticity. Focus and degradation of photometry are changing less rapidly than
previously.

McDonald reported on the RTAD improvements that had been made (CBS patch on day
81 to remove false transits, magnitude dependence, use of V channel; see Annex VI)

Operations report: Heger will investigate the sending of reports by e-mail (requested by
van Leeuwen, Action 46). Paper copies are still requested by Kovalevsky.

3. DDID status

Blake reported that the data tapes were now being sent by courier until further notice.

The ‘identical’ data tape replacement policy, requested by the DRC, had also now been
implemented.

McDonald reviewed the ESOC responses to the processing anomalies reported by the
DRC (see ESTEC.STATUS.09, Item 8). Remaining open issues: item 5 (action ongoing
in ESOC); item 6 (awaiting confirmation from Wicenec). See Action 71.

Schrijver had found duplicated IDT/SM/AQOCS records in all data tapes. This would he
investigated by ESOC (Action 47, Blake).

The two non-observed stars suggested by Schrijver were confirmed as problem cases by
Turon. Schrijver will start to do a systematic search of this quick-look data for INCIA
problems, and communicate this information directly to Turon (Action 48). van Leeuwen
-and Kovalevsky will investigate whether a systematic checking within their chains is pos-
sible e.g. using the photometry task (Action 49).
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Donati pointed out the value of conducting such investigations arising from the attitude
comparison. He will send such information to Turon (Action 50, Donati).

Tape 8 status: NDAC are waiting for a replacement tape set: and will confirm acceptability
to BESOC. FAST have read the tapes without problems but have not processed them.

The following future plans for data distribution (to all groups) was agreed (Action 51,
Blake):

(a) Tape 9, 1 week of data with Goldstone will be sent out by ESOC.

(b) Tape 10 will consist of data until end 1989 (i.e. approx. 5 weeks). Unless ESOC
reprocessing is needed, this provisional tape set should become the first real data set.

(c) Tape 11: Kovalevsky also requested a data tape (IRGC) covering the observations of
Europa and Titan.

4. NDAC Report

Van Leeuwen provided a review of the RGO procedures, illustrating the SM catalogue
updating sky plots, differences between the SM positions and IC6. A report on the SM
photometry was being distributed. Photometry updates were being made, and would be
communicated to INCA (Action 52, van Leeuwen). RGO can reduce 2 weeks of data in 1
week.

Hpg reported on the GCR processing in CUQ. 3 weeks of data could be processed in about
1 week (see Annex VII).

5. Fast Report

Schrijver reported on the first-look task in Utrecht (Annex VIII). 13 of the 15 tapes received
had been processed, up to end of April. Donati noted the high power in the attitude
residuals at the 24th harmonic of the spin period. Schrijver noted the change in the
direction of basic angle evolution: to be followed up (Action 53): it could be due to the
thermal variation caused by the payload RTU failure on day 89 (a temperature excursion
of about 5C had been experienced).

An error had been identified in the MSI calibration file. Correction of this led to better
behaviour of the LSC terms, as well as of the (CR solution.

Stars 107483 and 24389 showed curious phase behaviour. Schrijver would supply to INCA
the positions of the IDT on the two FOV’s to see if a star is present in the other FOV (e.g.
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at the edge of the IFOV profile, Action 54). Kovalevsky reported on the CNES processing.
Sets 6 and 7 have now been successfully processed.

6. TDAC Progress Report

Hgg reported on the TDAC analysis (Annex IX). Heidelberg have treated all test tapes.
The calibration tape received from CERGA has been implemented. A finalised tape will
be sent in the near future, followed by updates at regular intervals. Heidelberg have also

worked on the PGC updating. Using NDAC attitude tapes, a PGC update for tape 6 will
be constructed.

Tiibingen have worked on tapes up to number 7. They have developed a new non-linear
filtering procedure which eliminates spikes as well as side lobes of bright stars. A new
background filtering is also being developed.

Photometry is proceeding in Tiibingen. Differences remain (with other DRC) at the level of
5 per cent. van Leeuwen will include the Tiibingen results in his SM processing procedures
if TDAC provide INCA numbers (see Action 55, Hgg/Scales).

Hpg reported that a new processing of the Tycho data using superposition of photon counts,
using a posterior: attitudes, is under consideration. Limiting magnitude is presently about

B=I1l mag.

7. Comparisons

(a) IDT Comparisons: Perryman presented results of the IDT Comparisons. Problems still
existed with the POS. Lindegren presented results of his comparison of the plans of the two
analyses, and his proposed criteria for acceptability of the two reductions (Annex X). The
data exchange procedure worked satisfactorily, and should be used for future assessments.
He will follow this for the stars already identified. Some suspicion fell, during discussions
and further analysis by Lindegren, that the MSI sign is incorrectly implemented.

Schrijver will investigate MSI implementation (Action 1). Kovalevsky will investigate use
of the first sample in repositioning (currently neglected in FAST, leading to a 3 per cent
data loss, Action 57). Van Leeuwen will consider an independent. assessment of the MSI
(Action 56). Perryman will investigate IDT rejected stars from test statistics (Action HR).

(b) SSRF and SM: Inclined SSRF are now in good agreement. Vertical are different (humps
seen in B and V). Van Leeuwen has produced an SSRF comparison document. Exchanges
of data between Utrecht /RGO and ESOC were agreed (Action 34, Schrijver/van Leeuwen).
(CNES is using the Utrecht calibration results. TDAC are investigating the use of both
calibrations). .



Van Leeuwen reported on results of the SM comparisons. Differences still exist due to
the use of different SSRF. Fractions of accepted /rejected stars are very similar, although
the overlap is only about 50 per cent. Systematic errors in transity times exist (Action:
Schrijver/van Leeuwen to check implementation of IDT-SM time difference, Action 62)
Transit velocities are in good agreements.

Van Leeuwen will send a list of the accepted /rejected stars to Schrijver/ Kovalevsky, to be
followed up by van Leeuwen (Action 61).

(c) Attitude: First tape from Copenhagen received 9/5/90. Donati will perform the com-
parison between the NDAC and FAST results. The FAST data is presently using the old
MSI - a new tape is needed, this will be sent by Kovalevsky to Donati asap - also using
the smoothed solution. A report will be issued by Donati on the results (Action 11).

(d) GCR: First results of the comparisons were presented by van der Marel and distributed
al the meeting. van der Marel plans to provide an instrumental comparison routine, and
the FAST minimum norm solution so that variances can be compared with the NDAC
results. Some effects are expected to be removed by the new MSI implementation, but
other discrepancies exist (Action 63, van der Marel).

Other agreements: new reduction of the comparison data set expected from Schrijver;
e-mail data from CUO in future if possible.

van der Marel will send updated results of GCR comparison for inclusion in the HST
minutes.

IDT Photometry: Grenon presented the results of his work on photometry with F. Mignard
(Annex XI). Early results showed large rms. Investigations showed some problems in INCA
magnitudes for some gravity corrections and for some Stromgren photometry. Unresolved
binaries and stellar variability were also shown to contribute to the scatter.

The s/w changes are in progress in Cerga/ CNES. There is no plan in FAST to change the
Utrecht s/w (used only at ESOC). NDAC are now planning to implement IDT photometry
at RGO, previously foreseen to be done in CUO.

SM Photometry: Comparison is being done between TDAC and RGO. Comparison will
be done at 2 levels: final magnitudes supplied as part of photometric reduction by TDAC
(Tibingen) in the van Leeuwen SM format and sent to FvL. This is an action on Scales
(to be followed by Hgg) who will send the dala for the first comparison interval to van
Leeuwen who will do the analysis. At the same time SM response functions (z-dependence
etc.) derived by Tiibingen (Scales) are being sent to RGO (Evans) who is doing the analysis
(Action 64, Hog/Scales/Evans).

8. INCA



Crézé reported that the modulation strategy had started in ESOC on 1 May.

Turon reported on the exchange of variable star data from ESOC and updated ephareides
from Mennessier to ESOC. (These should be sent to McDonald in future). McDonald to
check that these have been received (Action 65, McDonald).

Davies (Action 66) will merge the IDT piloting quality flag with the variable star monij-
toring file data before distribution to Mennessier.

Minor planet update is expected in June (Action 67, Turon/Borsenberger). Missing stars
reported by Schrijver had been investigated by Turon (see Annex XII).

Catalogue updates: Turon reported that IC7 will include:
- revision of list of standard stars

- updated values for BT-VT = 9.99

- positions of photocentre/geometric centre reversed

- new positions/proper motions

- erratic errors in positions/magnitudes.

The 9 stars with known error 3 arcsec will be sent immediately to ESOC. IC7 will be

compiled and distributed by end June (to ESOC and DRC, Action 68). IC8 is foreseen for
around end October.

Turon reported on the analysis of the INCA /satellite data (Annex XIII, XIV). Further
feedback is considered desirable (e.g. data as sent by Canuto). FAST will check whether
this can be done at CNES or Utrecht.

Publication: a revised draft format was distributed by Turon. Colour was considered
desirable. Some changes were suggested and noted by Turon. Charts: 30 charts per page
(300 sides) was foreseen by Grenon. Turon is investigating the distribution of the catalogue
on CD-ROM. Cost of master = 30000 FF, each copy thereafter 5-30 FF.

Limiting magnitude: Grenon considered that no changes are necessary for the immediate
future. SN1987 A is now too faint. Perryman proposed that 3C 273 be added (Action 69)

9. Miscellaneous
Letter to observers: Turon and Perryman to iterate and send out (Action 10).

COSPAR: a press conference on the occasion of the COSPAR meeting was suggested by
Kovalevsky.



Failure Enquiry Board: a status report from S. Volonte (ESA, Paris) was read out by
Perryman: ‘A preliminary report of HEB on the ABM failure was presented to DG in
November 1989 and resulted in a press communiqué indicating that although no conclusion
could be drawn, a likely cause for the failure could be found in the pyrotechnic chain. In
the meantime, HEB has continued its activities which will be concluded in June when the
final report ts released to DG’.

Publications: Perryman asked HST to think about future publications (to publicise the
present mission progress), and the role of the review team. The papers submitted for the
forthcoming COSPAR meeting could be reviewed by the review team.

At the end of the meeting, the HST expressed their appreciation to Michel Grenon for the
local organisation of the meeting, and to ESOC for their continued successes in operating
the satellite.

Next meetings:

Friday 29 June, Delft: data comparison meeting, hosted by van der Marel. Participants:
Perryman, Schrijver, Donati, Kovalevsky, Le Poole, van Leeuwen, Lindegren, Hgg, Falin,
Tiibingen representative (to be invited by Hgg), Petersen (travel financed by ESTEC).

HST: 25-26 October, Cambridge, hosted by van Leeuwen (now confirmed).

M.A.C. Perryman

11 May 1990

Distribution: Participants






IWencty rirtn Meeting RREea e
of the
HIPPARCOS SCIENCE TEAM
Geneva Observatory, 10-11 May 1990

Start of meeting: 09.30

AGENDA
1. AWG/SSAC debrief (Perryman)

2. Satellite status (Heger/Davies/McDonald)
- payload and spacecraft status
- lifetime and eclipse
- ground station coverage

3. DDID status and interfaces (Blake/McDonald)
- RTAD performance comments
- replacement and tape distribution policy
- PSF and other anomalies reported by DRC (see ESTEC.STATUS.(09)
- other open issues and comments on provisional tapes 7 and 8

4. NDAC (RGO/CUO) progress report (van Leeuwen/Hoegq)
>. FAST (Utrecht/CNES/CERGA) progress report (Kovalevsky/Schrijver)
6. TDAC (ARI/AIT) progress report (Hoeg/Grewing)

7. Comparisons:
— IDT (Perryman)
- SSRF and SM (van Leeuwen)
- IDT and SM photometry (Grenon/Hoeg)
- attitude and GCR

8. INCA: variable stars, minor planets, catalogue updates, non-observed (Turon)
- PSF feedback to INCA (Creze)

9. Miscellaneous:
- review of criteria for proceeding to full mission analysis
- outstanding and planned actions/working meetings
— next HST meeting: date and place
- HST mission payments outstanding
- failure enquiry board

Michel Grenon has kindly made the following hotel (2 nights) and meeting
arrangements:

- Hotel Ascot, 55 rue Rotschild, phone 4122 7317604 for: Bernacca,
Creze, Grewing, Hog, Kovalevsky, van Leuwen, Lindgren, van der Marel,
Murray, Le Poole, Donati, van der Ha, Schutz, Davies, Perryman

- Hotel du Midi, Place Chevelu, phone 4122 7317800 for: Heger,
McDonald, Sollazzo

- Hotel Rivoli, 6 rue des Paquis, phone 4122 7318550 for: Schrijver, Blake
Please cancel hotel reservations personally if you are unable to keep them.

Everybody will be collected by the observatory bus or by private
cars at about 09:00 in order to reach the observatory at 09.30.
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LIFETTIME

PREDICTTIONS

1 POWER

2 COLD GAS



HIPPARCOS SOLAR ARRAY DEGRADATION
FIRST 6 MONTHS OF 1990.

T |

VOLTS (OPEN CIRCUIT)

. 1 | 1 I ; 1

0 20 40 60 80 100 120 140 160 180

DAY OF YEAR

Series 1

HIPPARCOS

ARRAY TEMPERATURE VARIATION

24

20 AHHYL

2t
16 y

«N)

ARR1-ARR2 SQUARED

TEMPERATURE DIFFERENCE (SQUARED)

AHE - ;,;& ﬁ"" /.M\l
O Ww b

AREIT Ak

| 1 1 | R W R e o WL F

40 50 60 70 80 90 100 110 120 130

DAY

*  ARR1-ARR3 SQUARED

+ ARR2-ARR3 SQUARED

| REVOLUTION AT APOGEE



HIPPARCOS

ARRAY TEMPERATURE VARIATION

20

™.k
16 : ‘
12 |
i
8| i"""“ ;’191”

ARR1-ARR2 SQUARED

TEMPERATURE DIFFERENCE (SQUARED)

TREND LINES.

E % * ok he

w_;'_i »“li gk 1“-’w“ +

AHR2 ARH doly. st
. Sl riH"_'i i Hﬁ‘”* " Y_‘ﬂ‘}" F

AHFT AR = ' t

AR AR
b h fo e

80 90 100
DAY

10 120

ARR1-ARR3 SQUARED

' ARR2-ARR3 SQUARED

| REVOLUTION AT APOGEE

SPES-HIPPOZ-GPD+DIS]

GPD: CGP1 COLD GAS TANK A + B PRESSURE
DESCRIPTION
CGA H.PRESS EQIA Z2.000

SYMBOLS 1D
Y030

Dsid: TM
MINIMUM
120 .0000

TICKS  GRIDS

2.000

o T e e et S0 sait

130

J0,05,08 12.19.39
Ounerld: PRIVAT
MAX TMUM UNIT
130.0000 BAR

. Y032

e ol e

- e CLE L)
| S AL

CGB H.PRESS EQIn 2.500  Z.500

SRS ST

230 .0000

Z250.0000 BAR

=

et AT g s T s, T

oy - e —_
it e om0 o mm i e e e e e S b AR R e
i " — - e
o 'S
- .
o e g -
" -
P e - —
e e s o e —t.-'fu-u-u-i'-.'._.---.--—\...-v--'.\..‘p.— s g’ -, e oL i Pl
D ool otk iAo Wit ] O fuEmmpe e

90,05,05 00.00.04



. AL

L

UNIT

Ounerld: PRIVAT
5.0000 DEG

MAX TMUN

..J‘U,-' L P Y R T

™

0.0000

4.0000

Dsld:
MINIMUM

RIDS
1.000
1.000

.
X

(

TICKS
1.000

~¥+X

DESCRIPTION
CG TANK 1
CG TANK 2

: : "R Uu
GPZ COLD GAS TANK A + B TEMPERATURE

b A

Co85
co84

RS

Gfﬁ; C
STMBULS 1D

DEG

CONCLUSIONS:

1 POWER
DUE TO A POSSIBLE ANOMALY IN THE MEASUREMENT OF TEMPERATURE OF

9.0000
90./05./0% G0.00.04

SOLAR ARRAY 3, THE OPEN CIRCUIT VOLTAGE CALCULATIONS AFTER

MID. FEBRUARY ARE NOT A RELIABLE INDICATION TO PREDICT THE

@ W ACTUAL END OF LIFE BASED ON AVAILABLE POWER.

HOWEVER, TAKING INTO ACCOUNT THE TEMPERATURE MEASUREMENTS OF
SOLAR ARRAY 1 & 2 WHICH SHOW A CONSISTENT BEHAVIOUR, THE OPEN
CIRCUIT VOLTAGES ARE IN GOOD AGREEMENT WITH THE PREDICTED MODEL

5 INDICATING AN POSSIBLE END OF LIFE MID. TO END 1892,

2 COLD GAS
BASED ON THE PRESSURE AND TEMPERATURE DATA AVAILABLE FROM THE

o= SPACECRAFT, AN ASSUMING GAS CONSUMPTION AT THE PRESENT RATE

L _
; THE END OF LIFE USING TANK 1 & 2 (NOT TAKING POSSIBLE ANOMALIES

1.000

! INTO ACCOUNT) WILL BE EARLY 1994.

+y-X

90,01,20 00.00.04TIME

|




ESOC[OAD HIPPARCOS PAYLOAD ANALYSIS

Status on 9-MAY-1990

® Regular monitoring of:

= focus position
= photometric performance of IDT/SM
- real-time reduction of observations for ops- purposes:
» RTAD support
s long-term trends
s IDT piloting status
s large amplitude variable stars
« chromaticity of main FOV

¢ On-Board Support

= star magnitude cut-off
= use of V; channel

= monitoring of improved algorithm for high noise regions

¢ [nvestigation of anomalies

= PSF id duplication

= Minor Planets (e.g. Hebe on 1989.331)
= "Missing” stars

=« Thermal switch off

¢ Miscellaneous:

- IDT piloting quality status on DRC tapes

=  Sirius

- Titan / Europa

- Catalogue updating

= Correlation of Ground RTAD uplink with occultations

= Results document (HIP-RES-CAL) issued in March 1990

Status on -MAY-1990

A Z
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NPACL /CUO

May 9 14:25 1990 res4 Page 1

53
54

51
10
59
15
07
41
34
00

:41

01
30
39
38
00

137

00
16

35

ID n observed start
coMi 2 9/12/89 20:
4001 1 5/11/89 5:
4002 1 (skipped;
4003 1 (skipped
4004 1 26/11/89 1:
4005 1 26/11/89 23:
4006 2 27/11/89 9:
4009 3 27/11/89 21:
4012 2 28/11/89 7:
4014 1 28/11/89 18:
4015 1 29/11/89 4:
4016 1 3/12/89 17:
4017 1 4/12/89 1
4018 1 4/12/89 23:
4020 3 5/12/89 23:
4023 1 6/12/89 17:
4024 1 7/12/89 4:
4025 1 7/12/89 15:
4026 1 8/12/89 1
4027 1 8/12/89 23:
4028 2 9/12/89 20:
4030 1 (skipped)
4031 1 10/12/89 17:
4032 1 11/12/89 4§:

n

nne

n =
s.d.
max.

The ID of the set = the ID of the first frame file.

not received from RGO.

were reduced in 3 working days (this includes reading the input tape,

21

GCR Reduetion

length

7.59h
7.23h

8.42h
8.43h
5.16h
7.67h
8.47h
7.57h
7.18h
6.58h
8.56h
8.56h
5.40h
8.59h
8.29h
8.59h
8.64h
8.60h
8.68h

8.71h
6.00h

frames stars obs

12024
12196

12712

13009

8525
12125
10652
12050
11428
11105
14450
14450

8920
14502
13125
14497
13985
13665
13860

14055
10120

1626
1600

1376
1657
1152
1344
1406
1450
1339
1646
1872
1743
1322
1488
1750
1393
1766
1593
1761

1644
1150

mber of frame files used to form the set.
RMS of all abscissa standard deviations [mas].
maximum of all abscissa standard deviations [mas].

49200
52608

37367
52209
26309
34302
32504
40528
35663
44675
61635
54776
31182
39645
56351
34047
57297
44915
55367

47784
20863

COM1 is a subset of set 4028.

v
.

=
PR on (=%
®

ol

[=4]

.

[#5]

P -

-t
(&= BN RO U =00 U
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fa—ry

File 4019 was

These sets

manual inspection of results, reprocessing of some sets, writing of
output tapes, and cleaning up). The Apollo DN-10000 was used.
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