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Aldo Morselli
on behalf of the M8 MeV team 

ADVANCES IN MODELING HIGH-ENERGY ASTROPHYSICAL SOURCES

                                                                Sexen Center for Astrophysics, 3 July 2025

NewAstrogam Mission
The MeV to GeV Gamma-Ray Observatory
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multi-wavelength/multi-messenger facilities over the next decade 

eAstrogam

??? TERRA INCOGNITA ???
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Gamma-Light
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Gamma-light project
ESA S1 Call 2012

Power~ 400 W

Weight Tracker ~110 Kg

Weight Calorimeter ~60 Kg

Total weight ~ 600 Kg

arXiv:1406.1071
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40+1 x-y planes
100 m pitch
each
~0.025 X0

Tot~ 1 X0

height of a plane 1.3 cm 

54.7 cm

50 cm 
9.5 cm

AC

Gamma-light scheme

2 Xo Calorimiter

50 cm 

Compton scattering and pair production telescope
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GAMMA-LIGHT satellite launch configurations for 
the PSLV           and VEGA 

• a companion satellite similar to G-LIGHT can be accomodated.
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G-LIGHT Simulation

Compton interaction of 
a 10 MeV photon 
producing a low-energy 
single-track electron, 
and depositing energy 
in the Calorimeter for 
a 300 incidence
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An instrument that combine two  
detection techniques

AC system

Tracker

Calorimeter
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Gamma-Light Point Spread Function (angular resolution)

Fermi LAT
front P7v6 

GAMMA-LIGHT

300 

AGILE

300

Fermi LAT 
( Front + Back)

A.Morselli et al. , Nuclear Physics B Proc. Supp.  239–240  (2013) 193-198 [arXiv:1406.1071]
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• 1-100 MeV unexplored domain for

– Dark Matter searches

– Galactic compact stars and nucleosynthesis

– Cosmic rays

– Relativistic jets, microquasars

– Blazars

– Gamma-Ray Bursts

– Solar physics

• and…

– Terrestrial Gamma-Ray Flashes
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ASTROGAM  a unified proposal from the entire 
gamma-ray community

M4S1 
(2012)

M3 (2010)M1/M2 
(2007)

heritage

CAPSITT
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An observatory for gamma rays
In the MeV/GeV domain

Detector paper: Exp. Astronomy 2017, 44, 25 arXiv:1611.02232

Science White Book: arXiv:1711.01265 (213 pages)

M5 Call
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Science motivations

● Processes at the heart of the extreme Universe 

(AGNs, GRBs, microquasars): prospects for the 

Astronomy of the 2030s

● Multi-wavelength, multi-messenger coverage of 

the sky (with Ligo/Virgo, ET, CTA, SKA, eLISA, ...), 

with special focus on transient phenomena

● The origin of high-energy particles and impact on 

galaxy evolution, from cosmic rays to antimatter

● Nucleosynthesis and chemical enrichment of our 

Galaxy

13
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newASTROGAM The MeV / sub-GeV domain

Worst covered part of the electromagnetic spectrum (a few tens of steady sources

detected so far between 1 and 30 MeV vs. 7000+ sources in Fermi LAT 4FGL-DR4)

• Many objects have their peak emissivity in this range (GRBs, blazars, pulsars...)

• Domain of nuclear spectroscopy             • Crucial for multi-messenger astronomy
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NewAstrogam X-ray sky in the keV range

Already 930,000 X-ray sources (0.3 – 2.3 keV) in the 1st SRG-eROSITA catalogue from the

1st 6 months (Merloni et al. 2024)
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NewAstrogam   Gamma-ray sky in the GeV range

7194 gamma-ray sources sources between 50 MeV and 1 TeV in the Fermi-LAT 14-yr

catalogue (4FGL-DR4, Ballet et al. 2023)
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NewAstrogam   Gamma-ray sky in the GeV range

A few tens of known steady-state sources between 1 and 30 MeV (Schönfelder et al. 2000)

⇒ new field of discoveries!
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NewAstrogam   Extreme acceleration processes

MeV to GeV gamma-ray coverage will be key for understanding the acceleration 

and radiation mechanisms in GRBs, (jet) AGN, microquasars, pulsars etc..
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NewAstrogam   Multimessenger Astronomy
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NewAstrogam   Science topics
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NewAstrogam   M7 Proposal – ESA SSC assessment
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NewAstrogam   M8 Design concept
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NewAstrogam   M8 Silicon Tracker
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NewAstrogam   M8 Calorimeter
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NewAstrogam   M8 Anticoincidence system
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NewAstrogam   M8 X-ray coded mask
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NewAstrogam   M8 X-ray coded mask
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NewAstrogam   M8 Mission profile
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NewAstrogam   M8 Conclusions

o Thanks to its unprecedented sensitivity, broad spectral coverage over
more than 5 orders of magnitude and ground-breaking capability for
measuring gamma-ray polarisation, newASTROGAM has the potential for
many foundational discoveries

o The addition of a light coded mask on top of the gamma-ray instrument
will provide hard X-ray localisation capability essential for multi-wavelength
follow-up observations and multi-messenger astronomy

o Alerts for new transient sources will be transmitted to the ground together

with the source position within a minute after trigger using a satellite relay
system such as EDRS ⇒ breakthrough mission for time-domain astronomy
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Summary

• The whole astroparticle-multimessenger 

community is expecting a mission after Fermi

• The energy band just below Fermi energy is not 

explored since Comptel 

• We hope that everybody will help in any possible 

way to have that mission approved
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