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Fig. 17. Comparison between the internally calibrated BP (in blue)
and RP (in red) spectra vs. the SDSS (in grey) spectrum for QSO
GaiaDR3578415237301611520 (SDSS thing_id=144680521).
Dashed lines are used for the truncated spectra (using only 3 bases for
BP and 11 for RP), while continuous lines show the spectra obtained
using the full set of 55 coefficients.

this type of stars. For these faint stars, the suppression of noise
might aid the data analysis.

The result of the truncation assessment is provided as part
of the Gaia DR3 in the parameters bp_n_relevant_bases and
rp_n_relevant_bases available in the xp_summary table and
in the mean continuous spectra available via Datalink (see also
Sect. 4). In the case of very faint and typical stars, the use of the
truncated representation of BP and RP spectra might be useful.
Particularly for sources with unusual spectral energy distribu-
tions, such as sources with emission lines, the use of all 55 coef-
ficients for BP and RP, respectively, is advised. The full array
of 55 coeflicients is available via the archive. Users will need to
decide whether or not the suggested truncation is appropriate for
their use case.

4. Output data

This Section describes the BP/RP data available via the Gaia
archive’. The exact number of sources with BP/RP mean spec-
tra in the Gaia DR3 release is 219 197 643. This list is the result
of several selection criteria. Sources with G-band magnitude
brighter than 17.65 mag and more than 15 CCD transits contribut-
ing to the generation of the mean spectra for both BP and RP
were automatically selected. The criterion based on the number
of transits leads to a (slightly) non-uniform completeness across
the sky (see the density sky distribution in Sect. 7). From this ini-
tial list, sources that had shown poor estimates of SSC values (see
Sect. 8.2 for more details Riello et al. 2021) were excluded unless
they were part of one of the lists of specific objects (see below).
An additional 35K sources were excluded to allow further pro-
cessing and validation within DPAC which is likely to be finalised
only after Gaia DR3. A few lists of specific objects for which
other criteria would not apply were defined: these included about
500 sources used for the calibration of the BP/RP data, a cata-
logue of about 100K WD candidates, 17K galaxies, about 100K
quasars, about 19K ultra-cool dwarfs, 900 objects that were con-
sidered to be the most representative sources (or centroid) for each
of the 900 neurons of the self-organising map used by the Outlier
Analysis module (Creevey et al. 2023), and finally 19 solar ana-

5 https://gea.esac.esa.int/archive/

logues. All these selections are specific to Gaia DR3 and will not
affect the content of future releases. In Gaia DR3, there is one
source (GaiaDR3 5405570973190252288) that has only an RP
spectrum.

The gaia_source table in the archive contains a boolean
column has_xp_continuous that is true if the correspond-
ing source has BP/RP mean spectra available®. After retrieving a
list of gaia_source entries, BP/RP spectra can be downloaded
from the archive via Datalink” in various file formats. This can
be done either from the archive web interface or programmati-
cally. In Appendix A we provide instructions for downloading
the data from Python.

The spectra are provided in the continuous representa-
tion (see also Appendix B for more details): for each BP
and RP, the spectrum is defined as a set of coefficients
(bp/rp_coefficients); an array with the coefficient for-
mal errors, defined as the standard uncertainties from the
least square solution multiplied by the standard deviation
of the solution (bp/rp_coefficient_errors); the correla-
tion matrix® (bp/rp_coefficient_correlations); various
parameters from the source update process, such as number of
measurements, number of degrees of freedom, ? and standard
deviation of the solution.

In addition to the data available via Datalink, the
xp_summary table provides access to some of the parameters
listed in the previous paragraph via queries (e.g., to enable the
selection of sources based on the standard deviation of their
mean spectrum solution) and to other relevant information. Users
interested in retrieving the number of CCD transit spectra (and
individual measurements) that contributed to the generation of
the mean spectrum or that want to know how many of these
were assessed as contaminated or blended should interrogate this
table, not the main gaia_source table which instead provides
similar counters for the photometric data. While BP/RP spectra
and G-band and BP/RP photometry share part of the processing
and filtering criteria, there are also some important differences
that can lead to apparent inconsistencies in these counters.

The Python package GaiaXPy® has been developed to help
the users of BP/RP spectra. It offers the following functionali-
ties: generation of a sampled version of the original continuous
representation in both internal and absolute flux and wavelength
systems, computation of synthetic photometry in various photo-
metric systems and simulation of Gaia-like mean spectra from an
input absolute spectral energy distribution. For more information
on these tools, we refer to the online package documentation.

5. Validation
5.1. Errors

In order to test the performance of the calibration, a special vali-
dation dataset was generated where for each source the available

® When querying the gaia_source table for sources fulfilling some
criteria and having BP/RP spectra available, the user needs to add
WHERE has_xp_continuous="‘true’ to the ADQL query.

7 See https://www.cosmos.esa.int/web/gaia-users/archi
ve/ancillary-data

8 Given the symmetry of the correlation matrix, only the upper trian-
gular elements (above and not including the diagonal elements which
are 1 by definition) of the matrix are provided. The matrix elements are
stored as a 1D array of size n (n — 1)/2 where n is the number of coeffi-
cients. The full correlation matrix would therefore be of size n X n. The
ordering of the elements in the array follows a column-major scheme.

° https://gaia-dpci.github.io/GaiaXPy-website/
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Fig. 18. Top panels: distribution of the Mahalanobis distances of all test sources as a function of G-band magnitude. The grey horizontal line
indicates the mean of the chi distribution. Botfom panels: histograms of the Mahalanobis distances for sources with G < 10mag (grey) and
G > 16 mag (green). The red line is the corresponding chi distribution. The left-hand side plots are for the first five coeflicients, with indices 04,
and the right-hand side plots are for the five coeflicients of highest order, with indices 50-54.

transits were randomly divided into two groups and processed
separately to generate two mean spectra for BP and two for RP.
This allows us to compare the calibration results from two sets
of transits for the same sources. We refer to this dataset as the
BP/RP split-epoch validation dataset. Further details (including
how to access the dataset) are available in Appendix D.

For this comparison, we computed the Mahalanobis distance,
Dy between the two solutions for each source, given by

Dy = \/(61 —e) E 4+ (e —e). 5
Here, ¢; and ¢, denote the coefficient vectors for the two solu-
tions, and X£; and X, the corresponding covariance matrices.
Under the idealised circumstances of normally distributed noise,
correct covariance matrices, and the absence of intrinsic photo-
metric variability of the sources used in the test, D, follows a
chi distribution with the degree of freedom corresponding to the
length of ¢; and ¢;. Deviations from a chi distribution therefore
indicate unreliable covariance matrices X or X,.

We analysed the distribution of the Dy, in comparison to
the chi distribution as a function of colour, magnitude, and
indices of coefficients. The dependency on colour is only weak,
with slightly larger values of D), for very red sources, with
Ggp — Grp 2 3.0 mag. The magnitude dependency is more pro-
nounced, and depends on the indices of the coefficients. This
is illustrated in Fig. 18. The top panels of this figure show
the distribution of the D,;, normalised to the total number of
sources in each magnitude bin, for all 40K test sources, for the
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first five and the last five coefficients in BP, respectively. For
the first five coeflicients, the values of D, are in general too
large compared to what is expected from a chi distribution, an
effect that is more pronounced for bright sources. For the five
coefficients corresponding to the highest order basis functions,
the magnitude dependency is weaker, with values being slightly
smaller than expected from a chi distribution for the brighter
sources.

The bottom panels of Fig. 18 show the density histograms for
bright sources, with G < 10 mag in grey, and faint sources, with
G > l6mag in green, respectively, in comparison with the chi
distribution for five degrees of freedom. For the first five coeffi-
cients, the distribution is much wider than the chi distribution, in
particular for the bright sources, and is shifted to larger values.
For the last five coeflicients, the faint sources are in good agree-
ment with a chi distribution, while the distribution for the bright
sources is shifted towards smaller values of Dy,.

An underestimation of the error results in larger Dy, than
expected from a chi distribution, while an overestimation of
the error results in smaller values. The differences in D,, with
respect to the chi distribution can therefore be interpreted as
an underestimation of the errors for the coefficients with low
indices, and an overestimation of the errors for coefficients
of high indices for bright sources. For high indices and faint
sources, the errors are however reliable. While the results shown
here are from BP spectra, the situation for RP is similar. When
using the BP/RP spectra, the errors for brighter sources in par-
ticular should be interpreted with caution.
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Fig. 19. BP (left) and RP (right) spectra for the faint red source
GaiaDR31252666141462905344 (Ggp = 21.6mag and Ggp =
17.8 mag). The blue curves show the spectra defined by the 55 coef-
ficients (errors are shown as a shaded area). The red curves show the
truncated spectra where only the first bp/rp_n_relevant_bases have
been used.

5.2. Specific cases

Although most of the spectra show a good behaviour, there are a
few cases where we see peculiar shapes, which are due to several
factors. In the following, we analyse a few of the most common
situations.

In the case of very faint sources, the fitting procedure
generating the mean spectrum will be poorly constrained and
may produce unrealistic features. For example, Fig. 19 shows
the spectra of a faint red source (with Ggp = 21.6mag and
Grp = 17.8mag). For this type of spectrum, the parame-
ters bp_n_relevant_bases and rp_n_relevant_bases in
the xp_summary table in the Gaia DR3 archive are particularly
relevant, as they indicate the number of coefficients that are sig-
nificant considering the noise level (see Carrasco et al. 2021, and
Sect. 3.4.3 in this paper for more details). In this case, only 1
of the 55 coefficients defining the BP spectrum is considered
significant. Our adopted truncation procedure suggests that, for
BP, all coefficients beyond the first one are only fitting the noise
fluctuations rather than real spectral features and can be ignored
when using the mean spectra for further investigations. For RP,
the number increases to 11 thanks to the higher S/N.

In crowded areas, it is possible that two or more sources are
so close in the sky that their observations are always or often
contaminated or blended. We refer to blended spectra when two
or more sources fall within the observed window, while con-
tamination refers to flux belonging to a source that is located
outside the window. If this happens in a large fraction of the
observations of a given source, then the mean spectra for that
source will be affected. To enable users to assess the reliability
of BP/RP mean spectra, the xp_summary table in the archive
includes several parameters (bp/rp_n_blended_transits and
bp/rp_n_contaminated_transits) indicating the number of
transits affected by blending or contamination for all sources for
which BP/RP spectra are published. Figure 20 shows the case
of four sources in the globular cluster 47 Tuc that have all their
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Fig. 20. BP (left) and RP (right) normalised internal spectra of some
sources with all transits blended by other nearby sources in the 47 Tuc
cluster.

observations flagged as blended. Users are strongly encouraged
to make use of the available crowding flags to detect problematic
cases.

The wings of the spectra should normally have a low flux
level because of the combined action of LSF, dispersion, and
response. However, this may not be the case because of the
presence of residual background flux not fully removed in the
background calibration stage or diffused flux due to the source
being extended. For example, Fig. 21 shows the BP and RP inter-
nal spectra for a source with the in_galaxy_candidates flag
in the gaia_source table set to true. Both spectra present a
higher-than-normal flux in the wings. This source also shows
a significant mismatch between the photometry in the different
bands (G = 18.7mag, Ggp = 15.7mag and Grp = 14.3 mag),
the two BP/RP integrated flux values being much brighter than
the value in the G-band, due to the much larger size of the BP/RP
windows with respect to the AF ones.

A similar effect is seen when considering objects that are
close to a very bright source. Their spectra will appear to be
contaminated by flux coming from the nearby bright object. The
resolution of the background calibration is not sufficient to com-
pletely remove this effect and may actually lead to an under-
or overestimation of the background in the regions surrounding
very bright sources. Figure 22 shows the BP/RP spectra for two
sources near Sirius. Source GaiaDR32947050466531872640,
at 30 arcsec from Sirius, is clearly contaminated by dif-
fuse flux coming from the nearby bright source. Also in this
case, the photometry indicates a much brighter source in the
BP/RP integrated bands than in the G-band: G = 15.7 mag,
Gpp = 13.2mag, and Grp = 13.2mag. The second source
(GaiaDR32947047202356748672) is located further away at
about 3 arcmin. In this case, the background seems to have been
overestimated, causing negative flux values in the wing of the
spectra in both BP and RP.

5.3. Signal-to-noise ratio

An overall indication of the S/N for a given source and pho-
tometer can be obtained directly from the coefficients by divid-
ing the L2-norm of the vector of coefficients by the L2-norm
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Fig. 21. BP (left) and RP (right) internally calibrated spectra of a
source (GaiaDR31252344813484742272) flagged as galaxy in the
gaia_source table. The spectra are broader than expected and the cor-
responding integrated magnitudes are much brighter compared with the
G-band photometry.
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Fig. 22. BP (left) and RP (right) internally calibrated spectra of two
sources near Sirius: one located at 30 arcsec (in red) and the other at
3 arcmin (in blue). The source closest to Sirius shows clear signs of
contamination from the nearby object.

of the vector of errors on the coefficients. Figure 23 shows a
colour-magnitude diagram of the sources with BP/RP spectra in
Gaia DR3 colour coded by this global S/N in the BP and RP
photometers in the left and right panel.

A user that is interested in the S/N at different wavelengths
will have to consider the representation of the spectrum by the
linear combination of basis functions that have an explicit wave-
length dependency rather than relying on the coefficients alone.
The panels in Fig. 24 show typical S/N distribution of internally
calibrated spectra over the BP (left panels) and RP (right panels)
pseudo-wavelength ranges covered by the BP/RP spectra. In the
top two panels, each curve shows the S/N for sources of differ-
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Fig. 23. Colour-magnitude diagram of a random 10% of the sources
for which BP/RP spectra are available in Gaia DR3, colour coded in
a logarithmic scale by the global S/N as computed directly from the
continuous representation coefficients and their errors. BP and RP S/Ns
are shown in the left and right panels, respectively.

ent magnitude, as reported in the colour bar, Ggp — Grp colour
close to 1.0, and with typical global S/N (for sources of similar
magnitude and colour). In the bottom two panels instead, each
curve shows the S/N for sources of different colour, as reported
in the colour bar, G-band magnitude close to 16.0 and with typ-
ical global S/N (for sources of similar magnitude and colour).
Only sources with |c.| < 0.02 have been considered for these
plots, ¢, being the corrected BP/RP flux excess factor as defined
in Rielloetal. (2021). As in previous figures, the top axes
showing the correspondence with absolute wavelengths are only
indicative.

Due to the fact that the mean BP/RP spectra are a com-
bination of many single observations for each object, intrinsic
variability will result in larger uncertainties in the mean spectra.
This is confirmed by the fact that the S/N for a sample of known
RR Lyrae (extracted from Clementini et al. 2023) is significantly
lower than the S/N for a sample of random (mostly non-variable)
sources with similar apparent G.

The dependency of the S/N from pseudo-wavelength is
linked to the spectrum itself. Looking at the top-right panel of
Fig. 24, the maximum S/N in RP is achieved for sources with
G 9-10. Saturation and occasional gate misconfiguration could
be responsible for this: while the mean spectra of very bright
sources do not show clear signatures of saturation, the presence
of some saturated epoch spectra among those contributing to the
mean spectrum —which is possibly due to gate misconfiguration
caused by large on-board magnitude errors at the bright end—
could lead to a larger scatter around the peak and therefore a
larger error and a lower S/N than expected.
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6. Recommendations
6.1. Recommended format

The mean spectra are available in the archive in the form of
a set of coefficients that define a continuous function over the
pseudo-wavelength range. This is the fundamental product of
the BP/RP spectral data processing. When sampling the spec-
tra on a discrete grid in pseudo-wavelength (or wavelength if
working in the absolute system), some information is unavoid-
ably lost. In particular, the continuous representation comes with
full covariance information, whereas a spectrum sampled on a
(pseudo-)wavelength grid with more points than the number of
coefficients in the continuous representation cannot. Users are
therefore strongly encouraged to consider using the continuous
representation to best exploit the BP/RP spectra in Gaia DR3
(e.g., to derive astrophysical parameters or analyse the presence
of spectral features) and avoid sampling the spectra or deriv-
ing synthetic photometry from them, losing information in the
process.

Figure 25 shows that the coefficients can be used to success-
fully classify sources in different regions of the Hertzsprung—
Russell diagram. At least for the few cases shown in the plot,

most of the information required for classification is already
available in the first few coefficients of the continuous represen-
tation. Figure 26 shows the corresponding plot with the more
familiar sampled spectra.

Figure 13 clearly shows that narrow spectral features in the
spectra can only be reproduced with larger higher order coef-
ficients. For example, Fig. 27 shows an example of two sources
with rather similar RP spectra except for the presence of a strong
emission line. One of the two sources is a QSO. As can be seen
in the bottom right panel, higher order coefficients for the QSO
have larger values.

6.2. Effects of noise

The correlations between the coeflicients of a source, both for BP
and RP, are in general rather low, with median correlation coeffi-
cients well below 0.1 in both BP and RP. When constructing the
sampled spectrum as a function of pseudo-wavelength (or wave-
length), the correlations might become much more important.
As there are only 55 basis functions for BP and RP, respectively,
any sampled spectrum with more than 55 sample points needs to
have linear dependencies among the samples. Furthermore, even
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Fig. 26. Normalised internal mean spectra in BP (leff) and RP (right)
for the same sources shown in Fig. 25.

if the coefficients were uncorrelated, the non-local character of
the basis function representation would still introduce correla-
tions between different pseudo-wavelengths. This effect is illus-
trated in Fig. 28 for the RP spectrum of one particular source,
with G = 17.89, Ggp — Grp = 2.74. The BP/RP split epoch vali-
dation dataset (see Appendix D) has been used for this analysis.
The two sets of transits for this source contain 18 transits and
3 transits, respectively. Consequently, the S/N in the first set is
higher than in the second one. This is seen in the first column of
Fig. 28, where the coefficients for the calibration using only three
transits are noisier and have larger error bars than for the 18 tran-
sits case. The second column in this figure shows the correlation
matrices for the two cases. In general the correlations are low,
with little structure in the off-diagonal entries. However, the cor-
relations are larger for the noisier case. The third column shows
the sampled RP spectra for the 18 transits and the three transits
cases. The larger noise in the latter case manifests itself in a wavy
structure in the sampled spectrum. In the correlation matrix for
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Fig. 27. Comparison of the mean spectra obtained for a QSO with a
strong emission line (GaiaDR3 1255795527649038720 in blue), and
another source with similar shape and flux level but without strong
features (Gaia DR3 4689627408431598336 in orange). BP and RP are
shown in the left and right panels, respectively. Sampled spectra are
shown in the top panels, while the bottom panels show the correspond-
ing coefficients.

the sampled spectrum, shown in the fourth column, this larger
noise manifests itself in the form of alternating short-scale pat-
terns of positive and negative correlations. These patterns are
again more pronounced when the S/N is lower. As random noise
in the BP/RP spectra manifests itself in the sampled spectra as
wavy structures, and correlations within the sampled spectra are
not negligible, the interpretation of the coeflicients, being much
less affected by correlations, might be more convenient.

7. Conclusions

In this paper, we focus on the processing that generated the
internally calibrated BP/RP spectra contributing to Gaia DR3
starting from the raw satellite data. The released data are time-
averaged source spectra that result from the combination of all
single observations of a given source. Only a selection of all gen-
erated spectra will be included in the release at this stage, but
several other new products are based on the entire dataset. The
main challenges faced by this step in the data processing are due
to the vast amount of data (about 65 billion single BP/RP tran-
sits were processed), to the nature of the low-resolution aperture
prism spectroscopy with the additional complications added by
the TDI mode, and to the large number of different observing
configurations effectively corresponding to the different instru-
ments that need to be calibrated onto the same homogeneous
system. We explain how we dealt with these challenges and show
how we have been monitoring the intermediate performances of
our calibration procedures. We also describe the somewhat unfa-
miliar format of the BP/RP spectral data in the archive. Rather
than providing spectra defined as a flux value corresponding to
a sample covering a given wavelength range, the BP/RP spec-
tra are represented by an array of coefficients, and their errors
and correlations, which are to be applied to a set of basis func-
tions to obtain a continuous function. This approach allows us
to combine multiple transit spectra, each having its own sam-
pling, dispersion, and LSF (Carrasco et al. 2021). The set of
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Fig. 28. Example of the effect of noise for an RP spectrum. First column: RP coefficients with errors. Second column: correlation matrices for the
coefficients. Third column: sampled RP spectrum (black line) with 1-sigma uncertainty interval (grey shaded region). Fourth column: correlation
matrix for the sampled RP spectrum. The top row is for 18 transits, and the bottom row for 3 transits, for the same source.

bases has been optimised to ensure maximum efficiency, thus
focusing most of the flux in the first few coeflicients and leaving
higher order coefficients to be constrained by narrow spectral
features.

We want to conclude this paper by showing some sky dis-
tributions related to the BP/RP data in Fig. 29. All maps are in
Galactic coordinates and show the entire catalogue of sources
with BP/RP spectra in Gaia DR3. The first map shows the den-
sity distribution in the sky. As expected, most of the sources
are concentrated along the Galactic plane. The two Magellanic
Clouds also stand out, as well as a few clusters. The dark-
est areas close to the Galactic plane in the map correspond to
regions obscured by dust and regions with extremely high den-
sity where the BP/RP data are particularly affected by strong
crowding (both in the acquisition and in the processing). Some
regions with lower density away from the Galactic plane still
show imprints of the scanning law (compare this with the map
showing the median number of transits). These are expected
to disappear with the addition of more observations in future
releases. The second map shows the distribution of Ggp — Grp
colour. The third map shows the median number of transits per
source (in RP). This is clearly defined by the satellite scanning
law. A similar map of BP would be very similar with the excep-
tion of the occurrences of a larger number of transits near the
Ecliptic poles. These are due to the first month of operations in
Ecliptic scanning law. This period was not included in the gen-
eration of average source BP spectra as explained in Sect. 3.3.
The fourth map shows the median fraction of contaminated or

blended transits with respect to the number of transits per source
for RP. The equivalent maps for BP would be very similar. The
areas showing higher density in the first map also stand out in
this map as regions where the mean spectra are more affected by
crowding. This is justified by the fact that the crowding evalu-
ation is limited to the Gaia source catalogue itself. Finally, the
last two maps show the distribution in the sky of the median of
the 84th percentile of the S/N distribution over the BP and RP
wavelength ranges. As expected, the scanning law signature is
very evident in these maps with errors being lower in the most
observed regions. Areas at low Galactic latitude show lower S/N
in the BP spectra due to the abundance of red-coloured sources.
The S/N distribution of the internally calibrated spectra shows
values larger than 1000 for bright sources in some wavelength
ranges (see Fig. 24). Gaia DR3 will contain about 700 000 BP
spectra and 4.3 million RP spectra with the 84th percentile of the
S/N above 500.

Various parameters available from the archive can be use-
ful to clean the catalogue from disturbed spectra. A very
useful quantity already introduced for Gaia DR2 is the
phot_bp_rp_excess_factor. This parameter is available
from the gaia_source table and is defined as the ratio between
the sum of BP and RP integrated fluxes and the G-band flux
for the same source. Due to the shape of the G, Ggp, and Ggp
passbands, some colour dependency of this ratio is expected and
may bias selections based on phot_bp_rp_excess_factor. To
correct for the expected colour trends, users should apply the
equation recommended in Riello et al. (2021) to form what is
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Fig. 29. Sky distribution (in Galactic coordinates in Hammer-Aitoft projection, with resolution equivalent to HEALPiX level 7) of various param-
eters related to the BP/RP data: from the top left to the bottom right the maps show the sky density of objects with BP/RP spectral data, the median
Ggp — Grp colour, the median number of transits in RP contributing to the mean spectra, the median crowding level, and the median of the 84th
percentile of the S/N over the BP and RP ranges. The colour scales do not cover the full range covered by the data.

known as C*!°. The deviation of this parameter from 0.0 indi-
cates the presence of inconsistencies between the flux measured
in the BP/RP windows and the flux in the G-band. These incon-
sistencies can be due to different source properties (e.g., in the
case of extended sources) or systematic errors in the calibra-
tion procedures (e.g., in the case of residual background due to

10 c* is obtained from the phot_bp_rp_excess_factor C as C —
f(Ggp — Ggrp) Where f(Ggp — Ggrp) is a polynomial in colour defined as

1.154360 + 0.033772 x + 0.032277 x*

1.162004 + 0.011464 x + 0.049255 x2—
0.005879 x>

1.057572 + 0.140537 x

for x < 0.5
fe= for 0.5 < x < 4.0
for x > 4.0

where x = Ggp — Ggrp.

The corrected parameter (c_star) will be available for all sources
included in the Gaia Synthetic Photometric Catalogue from the archive;
see Gaia Collaboration (2023c).
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nearby bright sources). Section 9.4 in Riello et al. (2021) also
provides a function reproducing the 1o scatter for a sample of
well-behaved isolated stellar sources with good-quality photom-
etry. Users wishing to use C* and its lo scatter to select the
most reliable spectra would find that 90% of the sources have
C* < 30 while 79% fulfil the criterion C* < 1o Figure 30
shows the distribution of C* together with the 1- and 3-o- limits.

In terms of BP/RP spectral data, future releases will see a
vast increase in the number of average source spectra and the
addition of calibrated epoch spectra, that is, spectra derived from
one single observation in BP/RP. From a processing and valida-
tion point of view, this will focus the attention on calibrations
that deviate from the average behaviour. While robust techniques
help mitigate these problems when generating mean spectra, the
application of noisy calibrations can generate unreliable data.
This needs to be mitigated to ensure the quality of calibrated
BP/RP epoch spectra, which we plan to include in future
releases. One other area where some improvement is being



