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HIPPARCOS INTER-CONSORTIA MEETING

9 November 1982

AGENDA

10.00-12.30
(1) Transformation of coordinates - discussion of the ESA proposed text:

- concept of a reference star

- inclusion of frequency dependence

- time-varying component: number of parameters, temporal
stability, precision of determination

- medium-scale component: grid specification, matrix size

- requirements on transverse component

- star mapper requirements

- geometric calibration

Present status of MATRA studies:

- basic angle J.M. Vivier-
- distortion -

(2) Chromaticity:

- review of status M. Schuyer
- chromaticity budget J.M. Vivier
- discussion

13.30-15.00

(3) Veiling glare:

- review of status M. Schuyer
- hardware optimisation MATRA
- discussion
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6.1.2.8.9 Transformation from Grid to Field Coordinates

The overall transformation from grid coordinates (as sensed by the detectors
and their associated electronics) to field coordinates (i.e. angular
crordinates in the object surface) shall account for all distortions due to
the optical and detector systems, grid and photocathode irregularities, etc.
The design shall allow this transformation to be reconstructed a posteriori,
to permit the scientific data processing to meet the accuracy requirements
stated in Section 6.1.2.1. To achieve this objective, the following shall be
complied with for a star of B-V = 0.5 mag:

Primary Field of View

For each viewing direction, the longitudinal component of the transformation
shall be described by the algebraic sum of two contributions. For the
fundamental frequency of the signal and for the first overtone separately, the
components of these transformations shall be defined as follows:

(a) a 'large-scale' contribution that shall be determinable from the
reconstitution of successive great circles during the scientific data
processing using observations over a period of 24 hours. It shall be
described by an analytic function (the form of which shall be known before
launch) containing no more than 10 parameters per viewing direction and per
frequency, excluding the origin common to both viewing directions.

The transformation described by this component shall be stable to better than
0.001 arcsec rms for each point of the fields of view during any period of 24
hours. It shall be assumed that this component can be determined during the
scientific data processing with an accuracy of 0.0017 arcsec rms.

The large-scale component of the transformation shall be known before launch
with sufficient accuracy to demonstrate that it meets the above requirements.

(b) a 'medium-scale' contribution which is considered constant with time for
the purposes of the data reduction. This contribution shall be described by a
matrix of at most 100 x 100 calibration points per viewing direction, per
detection chain and per frequency. One parameter per calibration point shall
describe the mean contribution to this component from a zone surrounding the
calibration point, these zones being equal and covering the field of view.
This part of the transformation shall be known at the end of the commisioning
phase with a precision of 0.003 arcsec rms per calibration point, and stable
throughout the operational lifetime to within 0.001 arcsec rms.

Residuals of the transformation from grid to field coordinates not accounted
for by the components defined above will not be corrected for in the data
reduction process. Their contributions shall be compatible with the overall
accuracy requirements of Section 6.1.2.1.

The transverse component of the transformation shall be known throughout the

mission with sufficient accuracy to enable the above requirements on the
Tongitudinal component of the transformation to be met.

Star Mapper Field of View

‘The distortions of both star mapper fields of view, their accuracies and their
stabilities, shall be compatible with the attitude reconstitution requirements
stated in Section 6.1.2.6.2, and with the astrometric requirements of the
TYCHO experiment stated in Section 6.1.2.8.8.






The transformation from grid to field coordinates for the star mapper fields
of view shall be known before launch with sufficient accuracy to demonstrate
that it meets the above requirements.

6.1.2.8.10 Payload Calibrations

(a) Geometric Calibration

Primary Field of View

The matrices describing the medium-scale contribution of the transformation
from grid to field coordinates (as defined in Section 6.1.2.8.9) shall be
known prior to Taunch with an accuracy of 0.005 arcsec rms per calibration
point.

The large-scale component of the transformation from grid to field coordinates
shall be known at the end of commissioning with an accuracy of 0.05 arcsec rms
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| ECLIPTICAL LATITUDE | NUMBER OF STARS

Ni
g° . 30

10° 25 ;. *
20° 25
30° 25
40° 20
47° v 18
55° 18
65° . 12
75° 10
85° 5

Figure 1 : DISTRIBUTION OF TEST POINTS ON THE SKY

New simulation 01d simulation Lindegren
Software. Software
G B C 2
| Position in
| longitude |0.192 | 0.278 0.227 ' 0.195
| Proper
! motion in |0.269 | 0.257 0.319 0.272
longitude
Position in
latitude |0.156 | 0.205 0.138 0.157
Fﬂﬁ?roper : 4
motion in [
latitude |0-223 | 0.283 0.198 0.225 |
parallax | 0.242 | 0.187 0.243 0.240 __J
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Parameter Attenuation factor
Position in Longitude 0.278
Proper Motion in Longitude 0.257
Position-in Latitude 0.205
Proper Motion in Latitude 0.283
Parallax 0.184

FIGURE 1 : AVERAGE VALUES OF THE CONSTANT CHROMATICITY -ATTENUATION FACTORS

C "Fﬁ\f
(marcsec) (marcsec)
0.00 3.244
0.25 3.236
0.5 3u2l
0.75 3,47
1.00 3.12
1.25 3.04
1.50 2.95
L.d3 2.83
2.00 2.6%
2.¢5 203
2.50 232
2.75 2.08
3.00 1.77
3.25 1:37
3.50 0.70
3.55 0.44
3.5835 0.00

.FIGURE 2 : POSSIBLE PAIRS OF CONSTANT/VARYING CHROMATICITY
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Conclusion on veiling glare

. The statistical analysis is performed so far has been considering
the overall P/L IFOV sensitivity profile including the two following
effects :

1) Perturbations from stars in the zone near IFOV center
(IFOV size effect) - (refer to figure 1).

2) Perturbations from stars in th;g?gmote from center (veiling
glare effect). The IFOV radius is defined at 50%. The veiling
glare effect starts at about 2 times the IFOV radius, where
the attenuation is about 1%, for the measured tube with 30" IFOV

diameter.

. Such an analysis shows (refer to HIP/EZ/CC/987)

- major perturbing effect is the IFOV size effect, due to
unidentified fainter neighbouring stars.

- veiling glare effect contributes only to 30% of perturbed
measurements for mag 12 and much less for brighter stars.
In addition this effect is due to stars brighter than the
observed star and therefore the perturbation can be predicted
from Ioput Catalogue and its effect minimized through operational
constraints (observation strategy, constraints on programme
star selection for mag > 9).

. Further analysis has shown that redué%ion_of veiling glare by
a factor of 5 (e.g. IDT improvement) would provide a limited

improvement on resulting perturbations.

. On the contrary, optimization of the IFOV size between IDT
pointing error and IFOV size effect induced error, may give a
significant improvement and therefore shall be undertaken.
MATRA states that this task will be planned early in B2
(to be discussed).

. However, even if the veiling glare effect has been proven
statistically small it will prevent the observation of faint

stars in the vicinity of brighter stars. This effect must be
assessed by Imput Catalogue, and could be reduced by the
propesed IDT improvement.
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