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Figure 2 . The DSS image of the star �eld (size � 0.5x0.5 degs) around the North Ecliptic Pole courtesy Aladin.

In reality, Gaia will observe in Time-Delayed Integra-
tion (TDI) mode with the average speed of the motion of
optical images (scan rate of Gaia) equal to the speed of
charge owing along the CCD column. The fundamen-
tal observational quantity is given by the time ( tobs)
when a stellar image centroid passes the�ducial line
of a CCD, which is generally halfway between the �rst
and the last TDI line used in the integration (Lindegren
et al. 2012). As we are interested in the con�guration of
stars at a �xed time, the tobs are converted into Along
Scan (AL) positions by multiplying with the scan rate
after subtraction from a reference time, i.e. the time of
observation of the target or reference point (NEP in our
case) in the same frame.

Gaia’s astrometric instrument is optimized for one-
dimensional measurements in the AL, whereas the re-
quirements are much less stringent in the AC direction
typically showing up as larger uncertainties in AC ob-
servations versus those seen in the AL direction. The
standard uncertainty per AL/AC observation is given in
Table 1 as a function of the star’s magnitude with fainter
stars typically having high uncertainties of 383 � -as in
the AL-direction for G = 16 mag stars. Generally, the
AC uncertainties are 5-13 times worse for the magnitude
range we will be looking at (G . 16 mag). For what fol-
lows it must be kept in mind that stars brighter than G
. 13 mag are always observed as two-dimensional im-
ages that give accurate AL and AC positional informa-

tion, whereas fainter star observations acquired in the
Astrometric Field are generally one-dimensional due to
the AC position information being removed on-board by
on-chip binning. Two dimensional observations at the
faint end is only sporadically available for special ‘Cal-
ibration’ Faint Stars and instead are always provided
for by the Sky Mappers (SM), albeit with higher un-
certainties that nonetheless provide approximate two-
dimensional positions of the images.

In order to ensure that the NEP always remains at
the center of the FOV surrounded by the same set of
stars that de�ne the local Reference Frame, the observ-
ing times of the set of stars is restricted to within � 15
seconds of the NEPtobs for the same CCD column. Suc-
cessive observations are separated by the time it takes
the star to cross from one �ducial line to the next (ap-
prox. 4.42 secs). We then adopt the �rst con�guration,
i.e. tobs of the NEP at the �ducial line of the �rst
CCD column, on the �rst scan as the reference frame
thereby obtaining the plate/CCD parameters that can
‘transform’ coordinates on any other frame onto this ref-
erence. In order to be consistent with observations of
objects that fall on the 4th row of CCDs (where the
last column CCD is replaced by a Wave Front Sensor),
we use the �rst eight observing times obtained per AF
transit due to the �rst 8 CCD columns (see Fig. 3).
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