Three main cases showing the
importance of keeping SPI/ACS data
flow alive

All based on GW 170817 BNS merger
(Carlo Ferrigno, Volodymyr Savchenko, Sandro Mereghetti)
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1) Importance of a HEO satellite
with real time TM download

The IPN localisation

obtained by correlating
INTEGRAL ACS with Fermi/GBM
excludes >50% of the
LIGO/VIRGO localisation ( )
and a large part of the Fermi/GBM

. IPN Fermi /
error region

\ INTEGRAL

Similar IPN annuli can be derived in
near real time greatly facilitating
future follow-up searches for e.m.
counterparts of GW-GRB events
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2) Confirmed with independent satellite that the Fermi signal

INTEGRAL
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IS really a GRB

Gamma rays, 50 to 300 keV GRB 170817A

Gravitational-wave strain GW170817
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Gamma rays, 100 keV and higher GRB 170817A

Note the time
delay between
GW and e.m.
signal but the
perfect time
coincidence
between Fermi
and INTEGRAL
signals
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3) Earth occultation and South Atlantic
Anomaly problem for LEO satellites

30°N

FERMI-LAT TEAM
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LAT SAA
When GW 170817 occurred ;’%ﬁ
Fermi/LAT was entering SAA and 15°N ’ 0 1

already switched off [GR; 170

—

Had GW 170817 occurred ~2
minutes later also Fermi/GBM
would have missed it and only
INTEGRAL would have detected
the burst
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Multi-Messenger astronomy using INTEGRAL

GRB from neutron-star merger The most cited result with 3

Fermi . papers written by our

collaboration.

LIGO-Virgo 1. GW170817 Discovery
paper: 3607 citations
e‘"-;}_ﬁ,___ Pt St 2. GW170817 prompt

- ‘ . | emission paper 3015
ety citations
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3. ...
4. (Savchenko et al. 2017)
776 citations

Open access to a full review paper: (on 18 June 2025)
https://doi.org/10.1016/j.newar.2020.101595
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https://doi.org/10.1016/j.newar.2020.101595

The Anticoincidence on SPI

 The spectrometer is
surrounded by a thick anti- Effective area
coincidence layer, the O N THGRALISPL-ACS |
largest ensemble of active | Fermi/GBM Nal
CryStaIS in Space = = = Fermi/GBM BGO

« This can be used as a
detector for gamma-ray o
bursts (Savchenko etal. °
2012, 2016, 2017)

« 200 bursts detected per year

(full operations) with

immediately available public

data but no localisation -> !

IPN triangulation 396

circulars since 2011
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* The new ground segment

« MOC connects to the spacecraft for
17% of the time for commanding
and control

« Data can be transmitted in real time
to ISDC (science channel V7 and 4 ”
house-keeping channel VO0) RN i~ B

léocfﬁf;ladrid' =
* ISDC can make them availableto =~
the interested community as long as
necessary resources are available v Bl

iScience g
commuriitys ™

Observation plan
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Serving of data

The Multi-messenger online platform
provides light curves from SPI-ACS
in a format that is convenient for IPN
triangulation

Data are also processed in the
typical ISDC format and made
available on an accessible FTP area
ftp://isdcarc.isdc.unige.ch/pvphase/o
ps/nrt

ISDC relies on the availability of
auxiliary files for time correlation,

attitude and orbit, transmitted by
MOC

MMODA & 158 @soc EPFL % & (.
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Object name *

1E1740.7-2942

Dec
205.97845833 -29.74516667
Start time * End time * Time unit
2017-03-06T13:26:48.0 2017-03-06T12:32:27.0 150/1501 v

Hard Y-rays Xerays Gamma-rays Gamma-rays Rivisible cosmic rays Hard X-ray radio Modelling-MM M
INTEGRAL ISGRI INTEGRAL JEM-X INTEGRAL SPI-ACS Polar DESI LegacySurvey Auger Solar Orbiter STIX MWA Telescope AAfrag E
Modelling-EM Infrared Visible/Infrared radio Gamma-rays Gamma-rays GRB detection Gamma-rays Visible Gamma-rays
Synch-IC-Brems WISE DESI Legacy Survey MWA MAGIC Combine INTEGRAL Gallery Products Fermi-LAT gaia HESS
Query parameters: n ~
Query Type

Real
Product Type
®Light curv
Time bin
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ftp://isdcarc.isdc.unige.ch/pvphase/ops/nrt
ftp://isdcarc.isdc.unige.ch/pvphase/ops/nrt

What is behind

We have:

We need: « IBAS system able to dump the SPI-

. . : ACS on disk in real time within
a link with the telemetry streaming seconds. It can live in containers and

 transfer of aux files containing is used for live triangulation

information on orbit, attitude, and . Telemetry decoding using Solaris

timing machines to store products in the
|ISDC fits format and serve them in
Near Real Time within hours (since
always).

This was tested in March/April as follow-up to ISDC operations end
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Sustainability

« In 2025, we have expertise and The MMODA platform is
sustained for the next 3 years

person power to resume the through a European project,

service | ACME
 For 2026-2028, we submitted a + If critical expertise (VS) is

proposal to the Swiss Space : . .
Office to increase the funding by ﬁg?giglr?ggr:gugﬂI:‘/c?rrig}r/n(:)?ﬁiig

a small amount. .
services, we can handle data
transmission to end users.
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Some technical resources

* Preprocessing of telemetry

at ISDC:
* SPI-ACS telemetry dumper, part of https://gitlab.astro.unige.ch/i
IBAS suite: ntegral/components/preproc

https://qitlab.astro.unige.ch/integral/
components/ibas acsmonitor/-
/tree/develop?ref type=heads

 |BAS docker container:
https://qgitlab.astro.unige.ch/integral/
build/docker-ibas
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https://gitlab.astro.unige.ch/integral/components/ibas_acsmonitor/-/tree/develop?ref_type=heads
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https://gitlab.astro.unige.ch/integral/build/docker-ibas
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