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~ The SVOM observation programs .~

General Program (GP) : astrophysical targets of interest mostly
compliant with the B1 law (satellite attitude law).
GP observation plan is uploaded to the satellite every 2 weeks.
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General Program (GP) : astrophysical targets of interest mostly

compliant with the B1 law (satellite attitude law).
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i How to apply ?

5.4 Call for observation proposals once
i per year. Selection by a TAC.

| Example : survey of the Virgo cluster
A (TDEs, AGNs

g See C.Motch talk.
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The SVOM observation programs >vom

Autonomous transient detection by ECLAIRS :

- kKnown source (repointing only if above a
given threshold)

- unknown source : GRB (Core Program : CP)
or other astrophysical transient (GP)

All transients will be notified In short time
scales (<30s for 65% of alerts) to the FSC
and then to the community.

SVOM has been designed for
autonomous detection, fast repointing,
short timescales alert and follow-up

C. Lachaud & J. Wang - Qiannan - 2nd SVOM scientific workshop



The SVOM observation programs 5%+

Transient/event detected by other facilities

Cosmic rays WAS[€]=13¢

Neutrinos lceCube

HESS

Fermi
Wukong

INTEGRAL

NuSTAR
X-rays

XMM-Newton
Multi

wavelength Swift
HST

Visible and
near infrared

Infrared

Radio waves

Gravitational
waves
Advanced LIGO

Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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The SVOM observation programs 5%+

Transient/event detected by other facilities

Target of Opportunity program
=> send commands to the satellite to trigger observations from the ground

Cosmic rays WAS[€]=13¢

Neutrinos lceCube

HESS

Fermi
Wukong

INTEGRAL

NuSTAR
X-rays

XMM-Newton

Muli

wavelength Swift

HST

Visible and
near infrared
VLT

Infrared

ALMA

Radio waves
LOFAR

Gravitational
waves

Complex operations at syste level

Advanced LIGO
Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

C. Lachaud & J. Wang - Qiannan - 2nd SVOM scientific workshop
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The SVOM observation programs >vom

v
L] » [ U »
N() per Qs )% O 0 ne B - NS per Q& UY% O

TOO
15% | GRB GRB
25% TOO 25%
N 20%
GP P

60%

From 1 ToO/day and as much as 5 ToO/day In the extended mission.

GP reduced but more tolerance to escape the B1 law.

C. Lachaud & J. Wang - Qiannan - 2nd SVOM scientific workshop
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ToO-NOM >vom

ToO-NOM is the nominal ToO which covers the basic needs for efficient transient
follow-up.

~u Scientific target
R 4 - GRB revisit (CP; user : BA)

- Pre-planned observations through a
GP proposal waiting for a known
source to flare (AGN,...)

- New transient

: SN la
X-ray flashes & sub-luminou v-ray bursts ¥

v-ray bursts la explosions

SGR Giant flares

yreak out
X-ray binaries/ULX

Classical novae

Peak X-ray luminosity (erg s)

SGR
intermediate Classical novae

flares
Flare stars

102
Time scale (s)
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ToO-NOM >vom

ToO-NOM is the nominal ToO which covers the basic needs for efficient transient
follow-up.

e Scientific target
ey - GRB revisit (CP; user : BA)

- Pre-planned observations through a
GP proposal waiting for a known
source to flare (AGN,...)

- New transient

v-ray bursts

SN
X-ray flashes & sub-luminou  v-ray bursts "_ ’i‘b

y-ray bursts _la explosions

SGR Giant flares
eak out |
X-ray binaries/ULX

Classical nov:

Absolute peak magnitude M,
Peak X-ray luminosity (erg s)

- viain eNaracterisucs «
R |
intermediate Classi beeq{ ’Q‘WC\/ ; 'ﬁ /n‘as\//

flares
102 04 SR gl e
The ocale to} uration : I OroIt (GF Mere)
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ToO-EX >vom

ToO-EX is the exceptional ToO which covers the needs for a fast ToO-NOM in case
of an exceptional astrophysical event we want to observe rapidly.

v-ray bursts \ FV@QU@{WC\/ : 'U/ MOHUM

Staneare aelay « < 12n
Puration : 7= 14 OroItS

X-ray flashes & sub-luminou  v-ray bursts -
v-ray bursts .la explosions

SGR Giant flares
eak out |
X-ray binaries/ULX

Class vae

Peak X-ray luminosity (erg s-)
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SGR
intermediate

| vae
| flares
‘ Flare stars

102
Time scale (s)
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ToO-MM Sbm

ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-
messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...

C. Lachaud & J. Wang - Qiannan - 2nd SVOM scientific workshop



ToO-MM Sbm

ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-
messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...
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ToO-MM Sbm

ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-
messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...
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T0O-MM .
ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-

messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...

lceCube

HLV BBH HESE
cascades

—
o

N KM3NeT2.0
HIKLV BNS HIKLV BBH = cascades
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Events per 1347 Days

10 100 1000
Event rate (yr?)

Deposited EM-Equivalent Energy in Detector (TeV)
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ToO-MM Sbm

ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-
messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...

lceCube

HLV BBH HESE
cascades

N KM3NeT2.0
HIKLV BNS HIKLV BBH = cascades

77 lceCube
a HESE tracks

O
)
O
N
—
O
—
—
)
C
O
e
(O
N
4]
O
@)
—

| o= KM3NeT2.0
¢ tracks

Events per 1347 Days

10 100 1000
Event rate (yr?)

Deposited EM-Equivalent Energy in Detector (TeV)

C. Lachaud & J. Wang - Qiannan - 2nd SVOM scientific workshop



i
X
T0O-MM .
ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-

messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...

Even iIf MXT has a larger fov than
LV BBH 1 riese XR1, tiling Is required.

cascades

N KM3NeT2.0
HIKLV BNS HIKLV BBH = cascades

77 lceCube
a HESE tracks
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VIXT vs. XK comparison

XRT observation of the LMC (Evans+,2016) following GW150914 : 4 deg?

Evans+16

([1S0ch2.VS. S0
To cover the LMC (4deg?2)

XRT : 37 tiles of ~50s each (l.e. 1831s
observing time without the slew, which
typically takes 1min)

MXT : 4 tiles of 500s (2ks)

MXT recovers a /10 factor in sensitivity

XRT slightly better than MXT (35%), but MXT Is very competitive !

C. Lachaud & J. Wang - Qiannan - 2nd SVOM scientific workshop




100-MM S

ToO-MM is the ToO dedicated to EM counterpart search in response to a multi-
messenger alert. \What differs from the ToO-NOM and ToO-EX is the unknown
position of the source within a large error box...

viain characteristies
FEregquency « 1I/montn

lceCube

| R HESE

cascades

Ref s s L)
2uretion © 7-14 ouols
~ l\ € > ww UU‘L/M

KM3NeT2.0
% cascades

lceCube
2 HESE tracks
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©O
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| g ravaner20 MXT photons sent through the
VHF network tor an immediate

CTA analysis on the ground

10 100 1000
Event rate (yr?)
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100 validation and selection by Pls and ToO scientists.

OCG (Operation and Control Group) will check that the ToO can e performed
given the constraints related to satellite health.

The OCG meets once per day (5d/7).
For ToO-EX or ToO-MM a special OCG meeting Is requested (24h/24).

The new Work Plan is sent to the CCC
(Chinese Control Center) to build the
Telecommands and upload them to the

satellite using the S-band antennas available  |SEESaEEEERE tatS S T = a

N Sanya (for ToO-EX and ToO-MM, the ==t | W T
. . ¢ - Hartbeesthoek

CNES provides the antennas in Kourou and | e s s

|_| artbeeSthOek) — * 3 S;;t;and stations
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See detal |S Iﬂ : SVO M TOO PrOg ralm S U p pO I’t Proposal Information System 4 Proposal Approving System
System User Requirement Document And 1 [ statisticat
AFC h |teCt ure DeS | g f , analysis Approve\Disappr Change ToO-EX

ove
Obs. Plan

Approving Read Assign

Approval rate

100 proposal support : Proposa
» Proposal preparation ; User Management
e Feasibility

e Observation strategy —

Comment Send to OCG

Register Edit View

Login\Logout

e |nstrument health To0 Proposal DB

* Approval t s Yo S
* Progress monitoring L o | peenatan ! Proposa Edito

k- Obs. Objecct Info
o Data acq U I rl n g Name, ToO type, Type, Size, Pos, Trigger

Observation Info

/

Obs. method )
Proposal Management Instr. GRB, CAL SN, GW, Obj

Selection AGN... Accessibility

Create Edit Proposal Editor

Simulated sky S/N calculation
Copy Submit History Map, Coverage Model Mode2

View Export Save
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Conclusion

The importance of the ToO program has been pointed to us by Nell
Gehrels (thank you !).

We started after the CP and GP, but thanks to the effort of
everybody we made good progress (100-EX and ToO-MM)

Now, with the time domain and multi-messenger astronomy In

strong developments, SVOM is ready to play an important role in
the future...
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