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1 IRAP, Université de Toulouse, CNRS, CNES, UPS (Toulouse), France
2 http://www.svom.fr/en/#filter=.portfolio201load

E-mail: jean-luc.atteia@irap.omp.eu

Abstract

The Sino-French space mission SVOM (Space-based multi-band astronomical Variable Objects Moni-
tor) is mainly designed to detect, localize and follow-up Gamma-Ray Bursts and other high-energy tran-
sients. The satellite, to be launched late 2021, embarks two wide-field gamma-ray instruments and two
narrow-field telescopes operating at X-ray and optical wavelengths. It is complemented by a dedicated
ground segment encompassing a set of wide-field optical cameras and two 1-meter class follow-up tele-
scopes. In this contribution, we describe the main characteristics of the mission and discuss some original
science studies that it will enable.
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1. The SVOM mission

The SVOM mission1 is the result of a bilateral collabora-
tion between France (CNES) and China (CAS, CNSA),
involving several research institutes from these two coun-
tries and contributions from the University of Leicester,
the Max Planck Institut für Extraterrestische Physik and
the Universidad Nacional Autónoma de México (Gonza-
lez & Yu 2018; Mercier et al. 2014). SVOM is lead by
J.Y. Wei in China and B. Cordier in France. The mis-
sion has been designed to survey the high-energy sky and
follow-up cosmic transients at optical and X-ray wave-
lengths. It encompasses (Fig. 1) a space segment, with
four instruments embarked on-board a low earth orbit
satellite, and a ground segment with two sets of wide-
field optical cameras, two 1-meter class ground follow-up
telescopes, and a network of ∼ 45 VHF receiving stations
distributed along the footprint of the orbit. The launch
of SVOM is scheduled late 2021 with three years of nom-
inal operations and a possible extension of two years.

The main science drivers of SVOM are gamma-ray
burst (GRB) physics, multi-messenger astrophysics and
time domain astronomy. The core program is dedicated
to GRB detection and follow-up, it aims to improve our
understanding of these phenomena, especially the GRB-
Supernova connection, the nature of the central engine,
the identification of the progenitors of short GRBs and
the physics of GRB jets. Between GRBs, SVOM will
carry out other programs driven by the narrow-field in-
struments: a target of opportunity program focused on
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Fig. 1. Schematic view of the “SVOM system”, including the satellite

and its four instruments (GRM, ECLAIRs, MXT and VT), and the

ground segment with two sets of wide-field optical cameras and

two robotic follow-up telescopes.

multi-messenger astrophysics and a general program, fo-
cused on multi-wavelength astronomy. A detailed de-
scription of SVOM science objectives can be found in
Wei et al. 2016.

1.1. SVOM instrumentation and system

SVOM is designed as a multi-wavelength observatory.
The satellite embarks four instruments whose main char-
acteristics are presented in Fig. 3. The papers cited
in this section provide additional information on these
instruments (e.g. sensitivity). The instruments of
SVOM work in synergy: while the two narrow-field tele-
scopes, the Micropore X-ray Telescope (MXT, Götz et al.
2014; Mercier et al. 2018) and the Visible Telescope (VT,



Fig. 2. The pointing strategy of SVOM. Left: The anti-solar pointing allows immediate follow-up from the ground because the transients

detected by the satellite are in the night hemisphere. Right: Sky exposure after 1 year, in galactic coordinates. It ranges from 300 ks in

the galactic plane to ∼ 4 106 s near the galactic poles.

Wu et al. 2012) observe pre-planned sources, ECLAIRs
(Godet et al. 2014; Schanne et al. 2014) and the Gamma-
Ray Monitor (GRM, Dong et al. 2010) monitor the hard
X-ray sky to detect and characterize high-energy tran-
sients over a broad energy range (4 keV – 5 MeV). When
a transient is detected with ECLAIRs, its position is im-
mediately sent to the ground and to the satellite, which
can repoint its narrow field telescopes in minutes.

In addition to the space instruments, SVOM encom-
passes a ground segment with two sets of Ground Wide
Angle Cameras, located in China and Chile, which ob-
serve several thousands square degrees down to MV =
16− 17 (GWACs, Fu et al. 2017), and two 1-meter class
Ground Follow-up Telescopes located in China and Mex-
ico (GFTs, see e.g. Floriot et al. 2018; Corre et al. 2018),
the second one being equipped with a NIR imaging cam-
era called CAGIRE. Several GWACs are already opera-
tional and used to follow-up GW alerts from LIGO and
Virgo (Turpin et al. 2019) and to detect transients au-
tonomously (Wang et al. 2020). In order to promote
the follow-up and spectroscopy of SVOM GRBs with
large facilities on Earth, the space borne instruments are
pointed close to the anti-solar direction (Fig. 2). One
consequence of this choice is that the instruments will see
the Earth crossing their field of view every orbit. In nor-
mal operations, the narrow-field instruments look at pre-
planned targets (this is the General Program, GP) and
wide-field instruments stare at the sky for high-energy
transient sources (this is the Core Program, CP). When
a new transient source is detected, its position is sent to
the ground and a pointing request is sent to the satellite,
which will execute it, depending on its feasibility. The
pointing strategy of SVOM, the sensitivity of ECLAIRs
to soft photons and the fast link to ground-based tele-
scopes should facilitate the identification of high redshift
events.

SVOM can also perform target of opportunity (ToO)
observations within minutes of request with the GFTs
and within hours of request with MXT and VT. Overall,
SVOM is similar to the very successful Neil Gehrels Swift

Observatory, with some important differences: a smaller
satellite with smaller instruments (at the notable excep-
tion of VT), the addition of gamma-ray spectrometers
similar to Fermi/GBM, and a set of unique ground-based
instruments dedicated to the photometric follow-up of
HE transients detected by the satellite. In 2020, all the
instruments of SVOM are undergoing an active phase
of construction, validation and testing (see the contribu-
tions by Bouchet, Dezalay and Godet in these proceed-
ings). In 2021, they will be integrated on the platform,
for a launch at the end of the year.

2. Selected Science Studies

We briefly discuss here some topics on which we expect
SVOM to bring a significant contribution, with an em-
phasis on GRBs.

X-Ray Flashes and the GRB-SN connection. The low
energy threshold of ECLAIRs will permit the detection
of X-Ray Flashes (XRFs), which are less energetic and
more numerous than classical GRBs. Being detected at
smaller redshifts, XRFs are often associated with super-
novae (e.g. Sakamoto et al. 2004; Bersier et al. 2006),
raising the hope to identify the specificities of GRB su-
pernovae and to understand which parameters are crucial
for GRB production.

Short GRBs. With a sensitivity to short GRBs com-
parable to the GBM of Fermi, the GRM will be crucial
to investigate the hard X-ray counterparts of the gravi-
tational wave transients discovered by the LVC collabo-
ration during runs O4 and O5 (Abbott et al. 2018).

Ultra-long GRBs. As SVOM will observe the same
region of the sky for much longer duration than Swift,
it will be well suited to study Ultra-long GRBs, as dis-
cussed in Dagoneau et al. (2020).

Physics of the prompt emission. In a detailed study
of the spectroscopic capabilities of SVOM, Bernardini
et al. (2017) have shown that the broad energy range of
ECLAIRs+GRM (4 keV – 5 MeV) offers good prospects
for the detection of possible thermal components in



GRBs. Moreover, for minute-long GRBs, SVOM will
measure the prompt emission over 5 decades in energy,
from 0.1 keV to 5 MeV, with MXT+ECLAIRs+GRM.

Physics of GRB afterglows. Combining the MXT, the
VT with a good sensitivity (Mv ≈ 23 in 300 s), and
the GFTs (one with NIR sensitivity), permits system-
atic multi-wavelength follow-up of GRB afterglows. Such
studies are essential to understand the rich phenomenol-
ogy of this puzzling phase, with plateaus, late X-ray
flares, and chromatic or achromatic breaks.

Redshifts. The pointing strategy of SVOM, the fast
transmission of alerts to the ground and the availabil-
ity of dedicated follow-up telescopes in space and on
Earth, contribute to the identification of the afterglows
in the minutes following the detection in space, while it
is still night on Earth. This will foster the spectroscopy
of SVOM GRBs with large telescopes, and we expect
that a large fraction (≥ 50%) of SVOM GRBs will end
up with a measure of their redshift.

Multi-messenger Astrophysics. In addition to
the autonomous detection of short GRBs with
GRM+ECLAIRs, SVOM will contribute to Multi-
messenger Astrophysics with Target of Opportunity ob-
servations in in X-rays and optical, which can cover large
regions of the sky (tens of square degrees), thanks to the
wide fields of view of MXT and VT.
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Götz, D., Osborne, J., Cordier, B., et al. 2014,
Proceedings of the SPIE, Volume 9144, id. 914423

Mercier, K., Gonzalez, F., Götz, D., et al. 2018,
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