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hat steady cosmic Y-ray background exists beyond solar flares




SAS-2 (1972-1973)

C0S-B (1975-1982)

... to turn the “detection of y-rays” into imaging of the high-energy sky




reat Observatories program - 1990—-2003

~30 keV — 30 GeV ~0.1-2.5 um

~0.1-10 keV

visible light




Great Observatories Program - 19902003
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localized of 2704 Gamma-Ray Bursts




BeppoSAX

1996-2003

+ OSSE

$25% INTEGRAL

VY 2002-nowish

5 Swift-BAT

2004-now

Fermi-GBM

2008-now

localized of 2704 Gamma-Ray Bursts



discovered 271 sources, | | ms-pulasrs, | 70 of which were unidentified
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Discovery of Gamma-ray pulsars

Establishing Pulsars as Powerful Particle
Accelerators

* we moved beyond the simple polar-cap “lighthouse™

* led to new understanding of acceleration physics, pair
cascades, field structure and global magnetosphere
dynamics.

The double peaked pulse profile of the gamma-
ray emission was crucial



e current pulsar population

any ms-pulsars discovered in gamma rays, many are radio quiet.
numerous and varied population of gamma-ray pulsars

Young pulsars (both radio loud and radio quiet)
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ravitational Wave background through y-PIA

FIGSAG report (in Prep), credits: Z. Wadiasingh

Property
. .. Uniform and unbiased all-sky coverage of pulsars

Usmg 35 MSP we measured an upper limit Homogeneous single-instrument dataset
on the GWB amplitude anhd Projected that Retroactive additions of pulsars to array

: Contiguous gap-free and long time span datasets
with accumulated data’ but GPTA) could Potentially thousands of pulsars simultaneously timed
detect a GWB at the current NanoGRAY Systematics: Free of ionized interstellar medium effects

B Systematics: Free of solar wind effects

level by ~ 2030. Ajello et al. (2022)  Long-term stability of pulsar pulse profiles

High precision pulsar single TOA measurements

High signal-to-noise pulsar single TOA measurements
Dynamic allocation of telescope time/resources
Mostly disjoint/independent set of pulsars in PTA

Space Ground
Gamma-ray PTA Radio PTA
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Cosmic Transients

Shﬂrt T90=2s

2017: Short GRBs come from neutron star mergers, proven 1998: Long GRBs come from a rare type of core-collapse supernova
by LIGO, Virgo, Fermi-GBM, and INTEGRAL. (Collapsars), proven by BeppoSAX and follow-up observations.
. — .

T=VPA



Extragalactic Magnetar Giant Flare population

Constraining :

e MGF rate

e Magnetars progenitors
(what can generate the most
extreme B in the universe!?)
rate of MGF/magnetar
(NS EOS)

Burns et al 2021
Trigg et al 2025 (submitted)
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g) mergers

e of r-process!
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brighter —»

TeIIurlum

Brightness
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| Webb Data
| Model

SPACE TELESCOPE
25 3.0 35 4.0 4.5 5.0
Wavelength of Light
microns

GRB 230307A
kilonova

former home galaxy

Levan et al. 2024 Nature



Jiscovery of a Gamma-Ray Burst from a Black Hole Falling into a Star

Neights, Burns et al 2025 (submitted)
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@ near future

POLAR-2
GRB polarization, physics of jet
launching

Starburst
GRB discovery, joint GWV detection

" COSI

the biggest gamma-ray mission currently
expected to be launched with all-sky
monitoring and imaging capabilities
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Parameter

Energy range
Sky coverage

Energy resolution
Angular resolution

0.2-5 MeV
100%-sky each day

0.2-1% FWHM

2.1° FWHM @ 1.8 MeV (26Al)
<1.0° for GRBs

Localizations
Polarization sensitivity For GRBs, AGN, Galactic BHs

y the creation and destruction of matter in our Galaxy

... Building on INTEGRAL’s Legacy
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Simulated COSI lines maps

positrons

To unveil the sources of positrons
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id we get here?
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ain science objectives

The Science drivers

| Uncover the origin

Reveal Galactic
< of Galactic positrons

sjement formation

Gl PNCINTO extreme
snvironments with
polarization

GRBs,AGNs

Probe the physics of
multimessenger events

short GRBs (GW),
MeV Blazars (HE neutrinos)

" Drovers for polarization
~ar 'continuW’ ivity




| main science objectives

COSI unlocks an observable for many more science!
Some of these are natural extension of Fermi science

gamma-ray background

_— - —

D ‘ ——— Accreting BH
i Welcome to COSI Data |

Challenge 3!

Dark Matter

Magnetars, pulsars

MeV Diffuse Galactic

ission and CR propagation Fermi Bubbles




) near future
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he near future

The 2020 decadal
ecommendations don’t make gamma-ray

astrophysics a priority for NASA;

esa shut off INTEGRAL

COSI (1/10 of the cost of Fermi)

is the biggest gamma-ray mission currently
=T expected to be launched with all-sky
monitoring and imaging capabilities
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Future Innovations in Gamma Rays (FIG SAG)

YW\

10° 103 106 10° 1012

Photon energy (eV) @

Simplify the question...

simplify... simplify...
This is the public message

STM - identify questions
and which tech needs go
with each

Rank Priorities within STM Develop a compelling

according to highest Science Message around
needs the highest need case

* What is the most exciting and credible science that only gamma-rays from space can do!
* What can you do with a small, medium, or probe scale mission?

* [wo tracks identified:
~ high angular + energy resolution
~ wide-field monitor + fast response localization capability




ucleosynthesis through r-process

What are the sites of heavy elements nuclei synthesis?

* We did directly observed r-process signatures from Kilonovae (GW-GRB 170817, GRB
230307A), but it’'s not enough to explain the Galactic chemical evolution (Cote+ 2019)

* Based on stellar elemental abundance measurement on the Galaxy we need more heavy elements
nucleosynthesis earlier in time

Model from: Patel et al. 0235 2004 MGF from SGR 1806-21 (Eiso ~ 246 ergs)
""""""""""""""""""" 600 I | —'background lsmbtra,cted dai':a | Pa,tle1+2025
— fit, oct=H2=04 Mereghetti+ 2005
§) .
5 = 400 INTEGRAL
" s |
S/ ’é 200 | *l
B)¥ ¥ & < | aw N
spin-modulated - : . ' W| '.'"""l 'v"" it ,‘ A il A“-‘ “* ‘
X-rays ! radioactive ! 0 \ ™ -
. y-rays I

lllllllllllllllllllllllllllllll

—2000 0 2000 4000 6000 8000 10000 12000
Time (s)

14000



ELCIENE)

don’t have a secure big gamma-ray observatory lined up

\
‘/x'\ do you have a plan B!




In take away

e don't have a secure big gamma-ray observatory lined up

\
"/"\ do you have a plan B!

r Next generation space-based gamma-ray mission: we should focus
n science drivers unique to gamma rays from space

Origin of the elements Physics in extreme environments What else?
(through Nuclear lines) (photon splitting)




In take away

e don't have a secure big gamma-ray observatory lined up

.
"ﬁ\ do you have a plan B?
or Next generation space-based gamma-ray mission: we should focus
h science drivers unique to gamma rays from space
Origin of the elements Physics in extreme environments What else?
(through Nuclear lines) (photon splitting)

e need to reverse the current workflow (ready-to-use technology
sking for science cases)

C)bservers

L_L) ‘ ))) anstrumentallsts

Theorists




In take away

e don't have a secure big gamma-ray observatory lined up

\
"ﬁ\ do you have a plan B!

For Next generation space-based gamma-ray mission: we should focus
h science drivers unique to gamma rays from space

Origin of the elements Physics in extreme environments What else?
(through Nuclear lines) (photon splitting)

e need to reverse the current workflow (ready-to-use technology
sking for science cases)

C)bservers

L_L) ‘ ))) anstrumentallsts

Theorists

We need to do this now!



Community Recognition of greatest achievements In

gamma-ray Astrophysics from space R ossi Prize

... for the LAT and insights into neutron stars, supernova remnants, cosmic rays, binary
systems, active galactic nuclel,and gamma-ray bursts.

‘Rossi Prize

... for gamma-ray flares from the Crab Nebula.

‘Rossi Prize

... for establishing a theoretical framework for understanding gamma-ray pulsars

‘Rossi ‘Prize
... for the discovery of the Fermi Bubbles. ﬁOSS’i ?Tize

... for the discovery of Gamma-rays coincident with a neutron-star
merger gravitational wave event GW-GRB 70817

Cocconi “Prize

... for detection and cataloging of thousands of new gamma-ray sources, including pulsars;
the first EM counterpart to a neutrino IceCube event; the identification of >2000 GRBs; L
and the first detection of EM counterpart to the gravitational wave event GW17081[7 T v PA
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Ihe role to public data to scientific success

e Transparency * Reproducibility * Reuse — the foundations of scientific progress

 Public archives + maintained analysis environments + Open tools (HEASARC, FSSC,
MASTS,...) enable science far beyond mission teams

 Global participation: hundreds of papers produced by independent researchers using public
data Standardized calibration pipelines and response files allow seamless cross-mission analyses

e Return on investment: every dollar spent on open data and infrastructure multiplies scientific
output and long-term mission legacy




lesting fundamental physics

Is QED in super-critical magnetic field verified?

SN |
8 I I
5 0.6- M | I M | ‘h
° ° E 0.4 | | I
Vacuum birefringence 5 02 C o — 2y

Rad|0 Magnetar’ 0.00 0.25 050 0.75 1.00 1.25 1.50 1.75 2.0C

soft X-ray polarization g-40 | | \
S —601 | |
i Y |
5 80" _|_I"_ | _|_.__|'|‘r|_ —4;4 keV
&’_100_ Radio

1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.0C
Phase (cycles)

0.1

Photon Splitting
Magnetars, high-B pulsars
~ MeV

E2F [keV2 cm™2 g1 keV_1]

0.01




L | |
50)‘ 0.8+ | |
c 0.6- '_I_rl— | I_|_|-|—
S in | ﬁ
. ® 0.4- | | |
Magnetars as Physics 5 o
5 0-2- MDP 99%
0.00 025 050 0.75 1.00 1.25 150 1.75 2.0C
labs q,
o —40-
< | |
S ~60° | I
g H oY H My
‘ = —804 |
Magnetars host the strongest magnetic fields known 5 0| | — 2-4keV
. . a Radio
in the Universe, up to B~101°G, far above the QED plagym— SUENC SN R
o 0.00 0.25 050 0.75 1.00 1.25 1.50 1.75 2.0C
critical field Borp =4.4X 1013 G. Phase (cycles)
k . . * " I .') .w,, sttt °—|-;|:
In such environments, light 1tself becomes nonlhnear. - is‘ e
n | - -
QED predicts higher-order effects such as: g ay == | More details for Compton telescopes:
 Vacuum birefringence (soft X-rays): > L
. . . . . . =4 = e ST
polarization-dependent refractive indices in the "
magnetized vacuum. e
e Photon splitting (y—YY): a higher-order QED
. - + (0 )
process suppressing hard-photon escape above a  — I

few MeV 1n ultra-magnetized regions (also a " T

polarization sensitive phenomenon). ] Energlg (keV)




ucleosynthesis through r-processes

What are the lieux of synthesis of heavy elements?

* VWe did directly observed r-process signatures from Kilonovae (GVV-GRB 170817, GRB 230307A)

* NSs take time to inspire and then merge (coalescence delay-time distribution (DTD)

* Need of an extra Eu produced in the early universe, then less and less with increasing metallicity

Coté+ 2019 “Galactic chemical evolution”

Model from: Cehula et al. 2024
2004 MGF from SGR 1806-21 (Eiso ~ |1E45 ergs) 3. S .
........................... . o ——— Constant delay time
~ background subtracted data Patel+2025 | D i Sk Stars . 1
— fit, oct™2=0 Mereghetti+ 2005 0.8- = DIDtunction (¢ )
= i 0.6- :
B INTEGRAL 5}
2 * 0.4
S .
N
: = 0.2
i 0.0-
- —0.2+=" S
—2000 0 2000 4000 6000 8000 10000 12000 14000 Galactic age / metallicity —> o
—-0.4 . ' :
-1.5 -1.0 —0.5 0.0 0.5

[Fe/H]

Time (s)

Fu was produced at ~9/% by the
~process when Solar Syst formed



Ihe Ravasio line

7 105F
7 5 1]
a b
4| i
§ 10 |
O A
103 -_-—-ihf‘—‘-“ oo o — . . ] @ : , .
0 100 200 300 400 500
> L : : Ti ' GBM tri
A mega—electron volt emission line in o tmesmesRRMEggeRlst o o
! [11(0 to 8 s) —— [3](195 to 206 s) B! | — [51(280t0300s) —— Total C |
the SPeCtI"um Of ad gamma-r’ay bUI"St. ' [2] (183 to 195s) —— [4] (206 to 216 s) | [ — [61(300t03205s) ----- Gaussian '
' || [71 (320 to 340's)  ----- SBPL
' ' [8] (340 to 360s)  —-- PL
. = 1075 {1075 7
Ravasio et al. 2024 g | &
| I
= &
&) o
o o
3 3
— 10°° 1076 =
58 L
: A
10 101 107 103 104 101 102 103 104 10
Energy [keV] Energy [keV]

Williams et al 2023, Tiengo et al 2023

Farthest dust is
4,600 light-years
from the galaxy's
midplane




R-process from MGFs ??

Cehula et al. 2024

1
i
A ' A 4
(1 nshocked A g

N
spin-modulated - , ,
X-rays ! radioactive
N-rays | y-rays
) MGF: NS crust 2) Shock wave onto  3) baryonic matter 4) Expansion and 5) Formation of
cracks ete- plasma  the crust heats up has enough energy cooling + “a-rich seed heavy

fireball explosion baryonic matter to escape freeze-out” radioactive nuclei



R-process from MGFs !!

Assuming mass ejection occurs during/promptly following the initial flare, the unbound ejecta will approach

homologous expansion at t > |00 s.

Initially, gamma rays don’t escape (photoionization and Compton scattering).

Radioactive energy generation rate of r-process material is:

N (photons/s)

N
o
o

g.(1) =~ 5 X 1012( t ) erg s~ g

103 s

2004 MGF from SGR 1806-21 (Eiso ~ E45 ergs)

600

- background subtracted data
— fit, oct~12£01

—

il '.A"l Fh u""

Patel+2025
Mereghetti+ 2005

INTEGRAL -

2000 4000 6000 8000
Time (s)

10000 12000 14000

a=1.1 - 1.4

dN/dE (photons/s/keV)

t=1000s

3000

10000

Energy (keV)

Patel+2085
Boggs et al. (R0D0T)
RHESSI
10! 102 103




Future y-PIA?

75,000 ly|

Amplitude of the stochastic GW background Agwb ~ 2x107+

Index Configuration Ngisk  Nbulge Npuige  Ais

AQx, PSF x S1  S2: AIC S3: Disk

1 1, 1.00 261 0 1105
2\ 2 1, 0.33 577 1 14 | 7.4

| 3 1, 0.10 1193 8 86 | 5.7

4 10, 1.00 863 4 43 | 3.0

G 5 10, 0.33 2181 60 285 | 2.1

6 10, 0.10 5037 456 1035 | 1.6

4 o4 7 30, 1.00 1475 23 140 | 1.6
A il *** o 8 30, 0.33 3707 234 661 | 1.1

€ xR T [ REE X, 9 30, 0.10 7953 1297 1827 | 0.9

w

J Kerr, Wadiasingh et al. 2025 (in preparation)
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Key
Science
Themes

Endpoint of Stellar Evolution

Energy Resolution (1)
Timing Accuracy (10)

Determine the
mechanisms of
particle
acceleration in

AGN ets, Pulsars
and SNR.

Molecular Clouds, SNR
Normal Galaxies
Point Spread Function (7)
Source Localization (4)
Low-E Energy Resolution (1)

Probe Galactic
dark matter and
the early universe.

Active Galactic Nuclei
Broad Energy Range (2)
Energy Resolution (1)

Effective Area (5)
Broad Field of View (6)
Sensitivity (3)

Low Source Confusion (7)

Dark Matter
Broad Energy Range (2)
Energy Resolution (1)

High Efficiency for
Complex Events

Resolve the
gamma-ray sky:

Isotropic Background
Radiation
Background Rejection (8)
Broad Energy Range (2)

unidentified and Broad Field of View (6)
new sources;
interstellar Unidentified EGRET Sources
emission. Source Localization (4)
Broad Energy Range (2)
Broad Field of View (6)
Gamma Ray Bursts
Determine the Source Location Accuracy (4)
hiah-ener Point Spread Function (7)
beha?/ior of (ggiBs Broad Field of View (6)

and transients.

Energy Resolution (1)
High Rate, Low Deadtime (9)
Quick Alert

From the original Fermi-LAT proposal

Questions to be answered in 2008:

What powers the relativistic jet? matter-drive, to magnetic-driven!?
What is the composition of the jet? Hadronic or Leptonic!?

What is the acceleration mechanism? shock acceleration or magnetic reconnection?

What is the nature of dark matter?

TeVPA



Ma-ray Sources

Catalog Growth Over Time (example; edit data above) R
4FGL-DR;

2022-12-81 7192
—6658

:

I

|

|

i AFGL
: 2019-08-01
I

:

I

[

:

N=5064

3FGL
2015-09-01
N=3033

B 2FGL
'1FGL :2012-02-01
2010-02-01 N=1873

N=1451

Cumulative number of cataloged sources

Michela Negro michelanegro@Isu.edu




Abdollahi+2022. Abdollah|+2022

M B
=2
I |
| |
o

|
—_—
|

Soft Galactic Unassociated [ | N Ay
LAT Sources Tt
4 bl HLMM “W Y

- | l | | | |
2 14 16 18 2 22 24 26 28 3 32 2015 01 005 0 005 01 015 02
Photon index sin(b)

-

Unassociated Sources Ratio Over Time

* Many high-energy sources along the
Galactic plane remain unidentified, but a=
with features that indicate they may be s
MeV bright o] TE oL Nm 4FGL-DR4
eV brignt. £ e oL 4FGLDR3  4FGLDR4

* Exhibit soft (I' ~ 2.6) LAT spectra

* Low-latitude (Ibl ~ 1°)

* Clustered near Galactic Center and other
high-density areas

* May be parts of the diffuse Galactic

Abdollahi+2022.



COSMIC OBSERVERS

IN DEVELOPMENT
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26A\l is a tracer for SN activity in the Galaxy

Not smooth: hot spots consistent with spiral
arms and active star-forming regions
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s Krause, Diehl et al. 2015,A&A 578,Al 13 % What spiral arms geometry can explain this?
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INTEGRAL/SPI investigated individual regions, but it has

COME i_‘,,//’//? |ted imaging capabilities for extended sources

Orin-Eridanus suerbubble

=

grol @umbc.edu

A4

257 (0.5keV)"]

Flux [10~° ph cm

1 16 30 45 60 74 89 104 118 133 147

d
1800 1805 1810 1815 1820

Gy oy Detecting an 26Al shock front could give a better

INTEGRAL/SPI picture of what is going on here and in general in
superbubbles from SN feedback

Michela Negro - CRESSTII/NASA-GSFC/UMBC — mne
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- Discovered in 1969 (Haymes+1969) Map: INTEGRALSFI (Bouchet+10)

+45°

- First imaging by OSSE (Purcell+1997)
- Observations improved by INTEGRAL/SPI

* postron-electron annihilation

* Large scale, smooth emission, peaked ~
GC

* Tot production rate of e+ in the MWV
4.3+/-1.7 x 1043 e*/s (Siegert+2016)

ude

Galactic Lz

Galactic Longitude 457

+90° 0 +270°

* What are we seeing!
* |If positron annihilation, what produces those positrons!?
* Why does it look like that? like nothing else!?!



* Should trace nucleosynthesis, but spatial distribution is unlike any other wavelength

* Many expected sources of positrons:

massive stars / Novae / SN la & |
Stars (stellar flares, e* captu
XRBs/Microquasars
Sgr A* [ Accreting BH/
CR (p-p collisions) |
Pulsars

Dark Matter




o
N

0.3

0.2

Flux [10° phecm™ s (0.5 keV)™]

C — Total Bulge spectrum (best fit parameters): I

[~ - - y-Continuum: A, = 0.27+0.20
C - - - Narrow line: | = 8.96i0.07, FWHM® = 2.59+0.17 keV, AE, = 0.09+0.08 keV 7
- - - - Ortho-P’s: |=6.1410.76, f,, = 1.080+0.029 .

1

/ d .'. g .’. i 3
g 4 S
" » ".‘ . B ~ ¢ i » [ ‘.
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» Pl T e na .

(Skinner+2014, Siegert+2016)

| __—Galactic Centre Source = 50

__—Narrow Bulge } 56
_— Broad Bulge = 300
P Disk = 120

0.1F * —
WUNEA; 7 T S § ==
S35 0 A U A UL LN, - T ity ity 4 g s [o%

0.0pFH 1= Fht-y U : ] of-
Siegert et al. 2015 % g [ :
......... W I - @ 020; SliCEthrough?
490 500 510 520 530 o = «
Energy [keV] o ey

Guessoum+2005 % Line shape IS Important: It trace warm and

P partially ionized gas.
//\ % SPI does good at the bulge but better energy

o - = = W =

ColdH Col:i Warm Wa?m
neutral ionised

= resolution and sensitivity is needed for the
Hot other components.
plasma 4 potter imaging for template fitting is needed



Polarization T](50-500 keV)

1.0F
0.9F
0.8f

.....

COSl is also a polarimeter!

GRB Polarization

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

O - Synchrotron w/Ordered B-Field
SR - Synchrotron w/Random B-Field ------------------------------------------------------- .—
CD - Compton Drag w/Random B-Field . S N —— E

Polarization Degree (%)

Blazar (LSP, ISP) Polarization

35 | | 1 T T n
3
30 -1
25} -
20 -1
15 -
10 — | @ ptoNic i
5 L wes - Hybrid |
w— Hadronic
L 1
?0‘3 1072 10~! 10° 10! 102 103
Photon Energy (MeV)

But also MeV polarization from SNR (Crab, Vela), accreting BH (Cyg X-1), magnetars ...
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Energy [MeV] ENERGY(MeV) Slide credit: Chris Karwin



v . .
' - - y .. . '.‘.
&4 "n . B
«? I R S )
Vot o, L
» * ‘.:‘ . R
J}i' o ‘.‘\o .
- e -.

: 7 = i g
r i s -. - v &
3 2

The origin of the MeV background remains a longstanding issue in astrophysics [Ajello+8, Ackermann+15]

T 10'1 ?l 1 lllllll | lllllll LI lllllll LI llll[ll LI llll"l LI lll"ll LI lllllll LI lllllll LI ll+¥g . Id b d b
@ — r COSI ®—— EGRET - Sreekumar et al. 1998 = It cou € create Y
q:m - g N ¥ EGRET - Strong et al. 2004 _ * MeV blazal’s,
¢ : Fermi LAT, IGRB + resolved sources (|b|>20) W .
;’ 102 = T ™ foreground model A = S Type la supernovae [RU |1Z-
— Galactic f d modeli dainty =
é‘ : H— ‘ alactuc roregrouna moaeling uncertain : Lapuenta+ I 6]’ and
S - I f‘H ] % potential non-thermal electrons
Z = = o :
3 E = in AGN coronae [e.g. Kimura+21,
L - * HEAO-1 - Gruber et al. 1999 -
— ' - + +
HEAO-A4 (MED) - Kinzer et al. 1997 Murase 20’ Inoue 20]
10 = . Nagoya balloon - Fukada et al. 1975
E * ASCA - Gendreau et al. 1995
: SMM - Watanabe et al. 1997
RXTE - Revnivtsev et al. 2003 .
10° = . AT Ajlloetal. 2008 5 % COSI observation of MeV blazars and
- = INTEGRAL - Churazov et al. 2007 - : -
: & COMPTEL - Weidenspointner et al. 2000 TOtaI EG B : AGNS COUId ConStraIn the O”gln Of
10-6 | | lllllll 1 | lllllll 1 | lllllll | - | lllllll | | lllllll | | lllllll | - | lllllll | - | llllllI Lol the MeV baCI(ground!
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% Discovered in 2010 (Su+2010) — Primarye*e- IC MeV Gap —— AMEGO-X TC (scaled as UC)
— = CR protons interactions ¢ FB-Ackermann et al. 2014 —@— AMEGO-X P
& i I I i .... secondary e*e~ Sync —&— AMEGO-X UC s COS| (tmission=2 Yr's)
(F’:rlr]l LAT Cogaoblosl;atlon ol depth analySIS seconjarzlee‘ zznci:gzizg();) —>& AMEGO-X TC (scaled as P) s COSI (tmission=9 zrs)
ckermann+ —— AMEGO-X combined sensitivity
% Both hadronic and leptonic models explain the Sensitivity to FB emission (3 0)
° ° 3_
GeV emission 10 ] COMPTEL's in-flight
— - _’——&/ measured sensitivity
|
v COSl's simulated
(T‘ 2 yrs sensitivity * oy
‘a’——;;rﬁ-‘_~~; )
LE) ,z///’ .‘\+’~ i
U 2-_ ¢ . \\\
#% COSI could detect a secondary leptons 3 ° 7 N
component within the prime mission, constraining 3 , hN
the magnetic field inside the FB T \
H | AMEGO-X's prelimi
" . v . . 1 feeeeent Isimulated-3 ;rgrseelrr\zzg?l%
% Past AGN jet activity or nuclear star formation? 10%y7 TS o
production of positrons or nuclear lines? line Y
, , , , 1071 10° 10! 107 103 104 10°
observations with COSI will have something to tell Energy [MeV]

M. Negro+2022
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Observable DM candidate y production mechanism
511 keV line Axion Like Particles (ALPs) Annihilation, decay
Low mass PBH Evaporation
Other MeV Lines Axion Like Particles (ALPs) Annihilation, decay
. Primordial black holes (PBH) evaporation
Continuum .
WIMPs Ann. into leptons -> yy
Ann. DM particle line sensitivity Decaying DM particle line sensitivity Low mass PBH -> 511 keV
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