
Gaia space mission and asteroid spectroscopy

M. Delbo (1), L. Galluccio (1), F. De Angeli (2), F. Mignard (1), A. Cellino (3), P. Tanga (1)
(1) Université Côte d’Azur, Observatoire de la Côte d’Azur Lagrange, CNRS, France. (2) Institute of Astronomy. Cambridge,
United Kingdom. (3) Istituto Nazionale di Astrofisica, Osservatorio Astronomico di Torino, Torino, Italy.
(delbo@oca.eu. / Fax: +33-4-92003028)

1. Introduction
The light of the Sun reflected by the surface of aster-
oids carries information about their composition [1, 2].
By dividing an astronomically observed asteroid spec-
trum by that of the Sun (or a solar analogue star)
wavelength-by-wavelength, one derives the asteroid
reflectance spectrum (a.k.a. reflectivity), which is di-
agnostic of the composition (Fig. 1). In order to en-
hance compositional interpretation, taxonomies of as-
teroid spectra have been developed (Fig. 1).
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Figure 1: Average values of the reflectance spec-
tra of A-, V-, Ch-, and Xe-types. Different types
of reflectance spectra indicate different compositions.
Adapted from ref.[2]

2. From BP/RP to asteroid re-
flectance

The visible-light spectra of asteroids is measured by
Gaia using its Blue and Red photometers (BP and RP
for short). (i) BP/RP epoch spectra are internally cal-
ibrated. (ii) Asteroids and solar analog stars are iden-
tified – amongst billions of stars – and their BP/RP
calibrated epoch spectra are obtained from the Main

Database of Gaia observations. (iii) Average BP/RP
solar analog is obtained. (iv) Epoch reflectance spectra
are obtained by dividing the BP/RP epoch spectra by
the average solar analog. (v) The average reflectance
spectrum is calculated for each asteroid.

3. Classification
The average reflectivities of all asteroids observed by
Gaia will be classified using an unsupervised cluster-
ing algorithm [3]. Comparison of Gaia spectra with
those of known asteroid spectral taxonomies [4, 1] are
performed.

4. Preliminary Results
We are currently validating asteroid reflectance spectra
obtained from Gaia BP/RP. Figure 3 shows some of the
BP/RP reflectancies compared to ground based spec-
tra. Although the Gaia asteroid spectra shown here are
based on a preliminary cycle 1 calibration, the agree-
ment is very good.

 0.8

 0.9

 1

 1.1

 1.2

 1.3

 0.4  0.5  0.6  0.7  0.8  0.9

(158) Koronis

�
�
��
�
���
�
�

�
�
�
�
�
�
��
�
�
�

Wavelength (�m)

Ground Based
Gaia (cycle 1)

 0.8

 0.9

 1

 1.1

 1.2

 1.3

 0.4  0.5  0.6  0.7  0.8  0.9

(279) Thule

�
�
��
�
���
�
�

�
�
�
�
�
�
��
�
�
�

Wavelength (�m)

Ground Based
Gaia (cycle 1)

 0.8

 0.9

 1

 1.1

 1.2

 1.3

 0.4  0.5  0.6  0.7  0.8  0.9

(19) Fortuna

�
�
��
�
���
�
�

�
�
�
�
�
�
��
�
�
�

Wavelength (�m)

Ground Based
Gaia (cycle 1)

 0.8

 0.9

 1

 1.1

 1.2

 1.3

 0.4  0.5  0.6  0.7  0.8  0.9

(21) Lutetia

�
�
��
�
���
�
�

�
�
�
�
�
�
��
�
�
�

Wavelength (�m)

Ground Based
Gaia (cycle 1)

Figure 2: Gaia reflectance spectra of four asteroids
with well known ground based spectra. The BP
and RP data, which are calibrated independently, are
merged in one single reflectance spectrum.
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