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Main SVOM milestones

2006 SVOM Phase 0 kick-off meeting
SVOM phase 0 review – No critical issue
CNSA/CNES MoU signed during an official visit of the French President in China

2007 SVOM Phase A kick-off meeting

2005 Sino-French discussions (CNES-CNSA) on a mini satellite mission
CNES-CNSA decision to study the SVOM mission

SVOM Preliminary Review Requirement meeting successful2008 

SVOM Pre-Phase B meeting successful2010 

CNES-CNSA discussion for a project reorganization2013 

Launch date2021 

CNES-CNSA MoU updated and officially signed2014 
SVOM Phase B kick-off meeting



GRB physics - Acceleration and nature of the relativistic jet
- Radiation processes
- The early afterglow and the reverse shock

- The GRB-supernova connection
- Short GRB progenitors

GRB progenitors

Cosmology

- Tracing star formation
- Reionization of the universe
- Cosmological parameters

- Cosmological lighthouses (absorption systems)

Fundamental - Origin of high-energy cosmic rays
- Probing Lorentz invariance
- Short GRBs and gravitational waves

physics

- Host galaxies

GRB phenomenon - Diversity and unity of GRBs

Questions for the SVOM mission



An exemple, GRB 120521C

A typical multi-wavelength observation:  
• Optical and near-IR domains. 
• But also in radio, X, etc.



GRB 120521C

Thanks to these observations, 
possible to estimate key GRB 
properties: 

● Distance. 

● Energy. 

● Matter density around the GRB. 

● Jet opening angle. 

● Etc. 

Fundamental to accede to these 
parameters in the SVOM era.



GRB 140515A

Also important to probe the deep Universe: 

● First galaxies quest. 

● Re-ionization era. 

● Etc. 

Once more time, follow-up is a key element 
for cosmological applications.
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Figure 1. Left: GMOS spectrum of the optical afterglow of GRB 140515A. The gray spectrum is unbinned, while the black version has
been binned by 5 pixels. The red line is the 1σ uncertainty of the binned spectrum. The solid green line is a power-law fit to the afterglow
continuum and the dashed green lines represent power laws with slopes of ±3σ. The gray box with the ⊕ symbol marks the region possibly
containing residuals from the correction for telluric H2O absorption. Absorption lines from a foreground absorber are marked in cyan.
Right: Zoomed-in view of the normalized unbinned spectrum near Lyα. The three lines represent three fits to the red damping wing of
the Lyα profile with zGRB allowed to vary (blue: absorber at the host redshift only; red: no host contribution, but a uniform IGM with
a constant ionization fraction at 6.0 < z < zGRB; green: a combined model where the GRB host resides inside an ionized bubble with
a radius of 10 comoving Mpc). The rest wavelength scale at the top assumes the value derived from the host-only fit of z=6.327. The
spectral bins in light gray were excluded from the fit. See text for details.

data have two gaps at 7275–7298 Å and 8709–8737 Å.
In addition to the high airmass, the moon was >99%
illuminated, so the sky background was extremely high.
Fortunately, the seeing was exceptional, with a full-width
at half-maximum (FWHM) of 0.′′45 in the acquisition im-
ages (Fong et al. 2014) and even in our final spectrum,
the spatial FWHM of the object trace was only 0.′′6. The
spectral FWHM of night sky emission lines are ∼7 Å,
but due to the excellent seeing, the object did not fill the
slit and the resolution of the object spectrum is ∼5 Å.
We use IRAF5 to perform basic two-dimensional im-

age processing, remove cosmic rays (van Dokkum 2001),
and shift and stack the two-dimensional frames prior to
spectral extraction. We apply flux calibrations and cor-
rect for telluric absorption using our own IDL procedures
and archival observations of standard stars taken with a
similar setup. The airmass of our data was substantially
higher than any suitable standard star observations that
we are able to locate in the Gemini archive, so the overall
spectral shape of the final spectrum is somewhat uncer-
tain, although this does not affect any of our analysis. In
addition, we are careful to manually scale the correction
for telluric H2O absorption near 9400 Å because of the
large airmass difference with the available standards. We
also correct the spectrum for E(B − V ) = 0.02 mag of
Galactic extinction (Schlafly & Finkbeiner 2011).
The final extracted spectrum is shown in Figure 1. The

sharp decrement in flux shortward of 8910 Å is evidence
of Lyα absorption at z ≈ 6.33. We fit a power law to the
continuum flux at 9020–9870 Å, while excluding the re-
gion of the most uncertain telluric correction near 9400 Å
and find a best fit of fλ∝λ−1.56±0.13, which is shown as

5 IRAF is distributed by the National Optical Astronomy Ob-
servatories, which are operated by the Association of Universities
for Research in Astronomy, Inc., under cooperative agreement with
the National Science Foundation.

the solid green line. The value for the slope has ad-
ditional uncertainty due to low-level telluric absorption
over most of the available continuum.
We search the afterglow continuum for narrow absorp-

tion features from the host galaxy interstellar medium
but find no plausible matches at wavelengths compati-
ble with the approximate redshift of Lyα, so we are un-
able to make a precise measurement of the redshift of
GRB 140515A (zGRB), a point that we will return to
below. Instead, we find unresolved absorption lines at
8985.2, 9000.0, and 9697.9 Å that are consistent with
the C IV λλ 1548, 1551 doublet and Al II λ1670 from
an intervening absorber at z = 4.804. A possible weak
absorption feature at 9170.4 Å, with an observed-frame
equivalent width (EW ) of 2.1±0.8 Å, does not match
any other expected line from the absorber or the host
galaxy6.

3. IGM OPACITY

We first examine the transparency of the IGM to Lyα
photons over the redshift range 5.2 < z < 6.3. The
signal-to-noise ratio (S/N) of these data (peaking in the
continuum at ∼20 per 1.38 Å pixel near 9000 Å) are
not as high as for GRB 130606A (Chornock et al. 2013)
or for typical high-z quasar observations but still place
meaningful constraints. We inspect the sky-subtracted
two-dimensional spectra and find no clear transmitted
continuum over the wavelength range 8185–8905 Å (cor-
responding to redshifts of 5.733–6.325 relative to Lyα).
We follow Fan et al. (2006b) and define an effective

optical depth to Lyα, τeffGP = − ln(T ), where T is the

6 We note that a foreground galaxy fell in our spectroscopic slit
∼3.′′5 away from the GRB afterglow. It exhibits a single spectrally-
resolved emission line at 8200 Å, which we identify as [O II] λ3727
at z=1.200. No strong absorption lines from that galaxy are ex-
pected in our limited continuum wavelength interval.
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Figure 2. Redshift evolution of the IGM. Left: Lyα effective optical depth, τeff
GP

(Lyα), computed in bins of width ∆z ≈ 0.15 in both Lyα
and Lyβ, with arrows representing lower limits. The triangles and diamonds are the measurements from the sightline to GRB 130606A
(Chornock et al. 2013). The comparison points were measured from Lyα absorption of quasars by Fan et al. (2006b) and Becker et al.
(2013). Right: Neutral fraction of the IGM, x̄HI, showing the 2σ limit from the hybrid IGM+host+bubble model for GRB 140515A in red
and the other GRB constraints in blue (Chornock et al. 2013; Totani et al. 2006, 2014; Patel et al. 2010). The lower limit from observations
of a z = 7.085 quasar is in green (Mortlock et al. 2011; Bolton et al. 2011), along with measurements from quasar absorption (Fan et al.
2006b) and a step-function reionization fit to the microwave background polarization (Hinshaw et al. 2013). The dashed line is a fiducial
late reionization model from Gnedin & Kaurov (2014).
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Figure 3. H I column density measurements for z>4 GRBs. Data
from the literature were compiled by Thöne et al. (2013) and sup-
plemented with a few more recent results (111008A: Sparre et al.
2014; 130606A: Chornock et al. 2013; Castro-Tirado et al. 2013;
Totani et al. 2014; 140518A: Chornock et al. 2014b). GRBs at
z ! 5.5 appear to have lower hydrogen columns than those at
lower redshift.

dashed line in Figure 1 and has zGRB=6.3282+0.0010
−0.0004 and

x̄HI=0.056+0.011
−0.027. At the 3σ level, the maximum value

allowed for x̄HI is 0.09.

4.3. Hybrid Model

The two models above represent possible extremes
of absorption from only the host or IGM. If both are
present, the situation is more complex. If we sim-
ply combine the models, the limits will relax and favor
somewhat smaller values for x̄HI and log(NHI) as the

two sources of opacity are both allowed to contribute.
However, more properly treating the inhomogeneity of
the IGM during of the end of reionization will con-
siderably relax these constraints (Mesinger & Furlanetto
2008; McQuinn et al. 2008).
We address this issue by fitting a hybrid model with

absorption from both the host and the IGM. This model
has three free parameters (log(NHI), x̄HI, and zGRB). We
place the GRB in an ionized bubble and fix the radius
of the bubble along our sightline to Rb=10 comoving
Mpc. This choice is motivated by the simulations of
McQuinn et al. (2008), who found H II regions of approx-
imately this scale when x̄HI was globally equal to 0.5.
The best-fit values are zGRB=6.3273, log(NHI)=18.43,
and x̄HI=0.12. The marginalized contours from our fit
are shown in Figure 4. As expected, this significantly re-
laxes the constraint on x̄HI. Even with the favorable
assumption about the existence of an ionized bubble,
x̄HI<0.21 at the 2σ level. We do not take into account
the effect of inhomogeneity on the expected shape of
the damping wing from the IGM (Mesinger & Furlanetto
2008). A larger bubble size would formally allow for even
higher x̄HI, but such bubbles are rare unless x̄HI is low
(McQuinn et al. 2008). Smaller ionized bubbles would
only tighten this constraint.
The three fiducial models sample the range of variation

of plausible reionization scenarios. All three models pro-
vide acceptable fits to the data, with reduced-χ2 values
near 1.0, although the IGM-only model appears to be less
adequate at the sharp edge of Lyα. The patchiness of the
end of reionization will result in significant stochasticity
along different sightlines (Mesinger & Furlanetto 2008;
McQuinn et al. 2008) and a statistical ensemble of GRB



ECLAIRs
MXT

VT

GRM

SVOM instruments

C-GFT OCEVUGWAC



Spectral band Field of 
View

Localization 
Accuracy GRBs/yr

GRM 50keV-5MeV 2 sr ~80

ECLAIRs 4-250 keV 2 sr 28 arcmin ~80

MXT 0.3-7 keV 1.1° 20 arcsec ~76

VT
400-650 nm
650-950 nm

26 × 26
arcmin2

0.5 arcsec ~64

 Space instruments performances



Multi-wavelength capabilities

Space and ground instruments join to enable a complete coverage
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- Monitor intensity of a wide range of accreting 
sources, including the brightest AGNs (e.g. NGC4151, 
3C273, …)

SVOM offers hard X-ray to visible and near-infrared coverage for multi-wavelength follow-up: 

Routine observations and ToO open to the community!

- Study of X-ray binaries

- Detection and follow-up of Supernovae and Novae

- Study the diffuse X-ray/hard X-ray background from 
repeated Earth occultation

SVOM Open Time

- Tidal Disruption Flares

 

X-ray Nova

- …



SVOM compared to SWIFT
Prompt emission measurement

- More sensitive below 20 keV (x3 at 10 keV)

- Epeak measurement capability

- Multi-wavelength capabilities: from visible band to MeV gamma rays 

Afterglow emission measurement 
- >10 more sensitive in the visible

- Sensitive in the 650-950 nm band

Follow-up observations

- Dedicated follow-up robotic telescopes

- GRBs much easily scrutinized by the largest telescopes

- Lower threshold (3.5 keV Vs 15 keV)



GRB observation strategy

Ground

Space

GWAC (V)

GFTs (B, V, R, I, J, H)

T0 +1 min

1-2 m robotic telescopes

GRB trigger provided by ECLAIRs at time T0

VT (V & R band photometry)
MXT (Soft X-ray photometry)

T0 + 5 min

Multi messenger follow-up



OCEVU follow-up facilities
OCEVU plays a key role:
• Since its inception, OCEVU planned to build a facility devoted to the SVOM and astroparticle follow-
up. 

• Phase 0 review organized end of November (chairman: J.L. Beuzit from IPAG); conclusions endorse by 
OCEVU Steering Committee:

➡ OSTC  endorses  the  SVOM  Fast  Follow-up  Facility  project  and  confirms  that  the  budget 
initially allocated to this operation must only be used for that purpose.

Concept based on:
• Robotic 1-m class telescopes.

• Panchromatic observations: from visible to infrared (up-to H band)

Two solutions already identified: 
• Each one has its advantages and disadvantages.
• Phase A started in January 2015: end scheduled for June or September 2015.



OCEVU follow-up facilities
.HHSLQJ�\RX�LQ�WKH�GDUN

9x1-m telescope



A requirement endorsed 
by our tutorships

CNES prospective (March 2014): 
• Importance each time reminded by CNES committees: advisory astronomical 
committee, CERES and CPS. 

• «Compte-tenu de l’importance du suivi photométrique depuis le sol pour l'exploitation 
scientifique de la mission Euclid, le groupe demande que les principaux partenaires, 
CNES, CNRS et CEA, parviennent à une solution garantissant le suivi sol de la 
mission, solution qui puisse s’appliquer aux futures missions SVOM et PLATO 
également très demandeuses. » 

INSU prospective (October 2014): 
• «Ce projet intègre des données sol et espace, toutes deux indispensables à la 
réussite de la mission. Pour garantir l'accès aux données sol, la communauté 
française doit accéder à au moins un télescope robotique à action rapide de la classe 
du mètre équipé d'une caméra panchromatique (du visible au proche infrarouge), via 
une participation à un réseau existant et/ou le développement d’un télescope dédié.» 

➡ Classified in P0.



SVOM scientific organization

France 

40

China 

60

Joint Science Group 
8 France - 11 China 

• 2 PIs  
• 2 CoPIs 

• 10 Instrument-PIs 
• 2 Mission Scientists 
• 1 General Program Manager 

• 40 CoIs for France

CoIs 



SVOM 
Data Release

DATA RELEASE Core Program General 
Program 

ToO 
SVOM Co-Is 

ToO 
Guest obs. 

SVOM Co-Is 
Pre processed data 

Immediately After one year immediately immediately 

Sci. Community 
Scientific products 

A large fraction 
immediately 
All after 6 
months 

After one year After six months immediately 

SVOM Science Management Plan   
DATA RELEASE 

En discussion avec les chinois 



To conclude

A strong scientific case
- Understand the most energetic events in the Universe.
- Study the Dawn of the Universe.

An official context
- Project accepted and funded by CNES and CNSA.
- Phase-B started (launch date: 2021).

An important effort for OCEVU labs
- CPPM, IRAP, LAM (with OSU/OHP) and LUPM involve.
- OCEVU scientists play a key role in the SVOM projet since the beginning.


