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High Mass binaries
(HMB)
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nova Remnants

High Mass binaries
(HMB)
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azar popu_lation The more luminous blazars have the
high-energy peak at <100 MeV

We refer to this class as "MeV blazars”
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Blazars and SMBH Evoltion

BAT blazars
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The Cosmic High-Energy Background]
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——&—— EGRET - Sreekumar et al. 1998

——>»—— EGRET - Strong et al. 2004
Fermi LAT, IGRB + resolved sources (|b|>20)
foreground model A =

Galactic foreground modeling uncertainty
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The Cosmic High-Energy Background]
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The Cosmic High-Energy Background]
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32 (out of 68) steady sources
=> 1/2blazars

=> 1/2 are sources of Galactic origin (pulsars, pulsar P
wind nebulae, X-ray binaries) :

P L
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* Pulsar, PWN, SNR, HMB
% Blazars

¢ Other Extragalactic

@ Unclassified

® Unassociated

@ 3FGL sources

1FLE* (Principe et al. 2018)
| E =[30,100] MeV - 198 sources at > 30

72% blazars
11% sources of Galactic origin (e.g. pulsars,
pulsar wind nebulae, high mass binaries)
3% other AGN type
9% unclassified

=> 5% unassociated with the 3FGL

*no diffuse emission model used




New low-energy catalog

Analysis details

E = [20,200] MeV

Dataset - P8R3 (p305)

Event type = PSF3 (32)

Event Class = P8R3 Source (128)
Time coverage - 13 years

Galactic diffuse model - gll_iem_vo7

\ 0 250 2 20 20 77

Isotropic emission -
iso_P8R3_SOURCE_v2_PSF3_v1
4FGL extended sources

Starting catalog = NONE

ROI width = 40°

zZ___=90°

max

3D likelihood

280 20 27

[Using Fermipy v0.19 and FermiTools 1.2.23]
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20 MeV - 200 MeV

315.0 270.0 225.0

200 400 600 800 1000 1200 1400
counts
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Preliminary low-energy atalog

~900 sources* at TS>25 [>4.1 6]
~80% at |b|>10°
~70% match 4FGL

30% possible newly detected
MeV sources
*not accounting for systematics

“SFermil-LAT all sky counts map (PSF3), 20-200 MeV o
\



Credit: https:/www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htmy

P8R3_SOURCE_V2 acc. weighted energy resolution

Main Challengesj: -
5 |
£ —— Back 68% :
LAT performance at low-energy: S 02 A
1 Large PSFE (feWO% 100) 8\; P8R3_SOURCE_V2 acc. weighted PSF
2.  Worse energy resolution w = ; ; * Front68%

+ Back 68:%
Total 68%

«- Front 95%
-»- Back 95%
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Credit: https:/www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htmy

P8R3_SOURCE_V2 acc. weighted energy resolution
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Main Challenges

LAT performance at low-energy:
1. Large PSF (few°— 10°)
2.  Worse energy resolution

|

SOURCE CONFUSION

9
o

jhted PSF

ey
C
@
IS
=
IS
s
=
o}
3]
2
®
©

R
—=— Back 68%
- Total 68% _
= - Front 95%
- - Back 95%

10°

ROI TS map, 20-200 MeV/

Lea Marcotulli | lea.marcotulli@yale.edu ’



Credit: https:/www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htmy

P8R3_SOURCE_V2 acc. weighted energy resolution

Main Challengesji: -
% 0.25] . o -
LAT performance at low-energy: 5 0.2' pack ?8%
1. Large PSF (fewo% 100) X P8R3_SOURCE_V2 acc. weighted PSF
2. Worse energy I‘esolutlon i s o 5 - | E Fromes%
: % 5 L8 —— Back 68%
l 1100 | [ SNy = Total 6%
05¢ 2 : | -=- Front 95%
SOURCE CONFUSION = - - N '

Interstellar emission model intensity map, E=50 MeV

Imperfect interstellar emission model
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Earth Limb emission _ pa— —— 7 .
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Extrapolation of the isotropic spectrum
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P8R3_SOURCE_V2 acc. weighted energy resolution

Main Challenges

:—E\ 0.3r: i
R Front 68%
= Back 68% |
LAT performance at low-energy: 8 o !
1 Large PSE (feWO% 100) é’ P8R3_SOURCE_V2 acc. weighted PSF
) © - NN . -
2.  Worse energy resolution w R f S ' »— Front 68%
l »— Back 68%
have residuals >10%
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Extrapolation of the isotropic spectrum
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SYSTEMATICS Energy [MeV]
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Prospects in the MeV - 4GL—D3

4FGL - DR3 (Abdollahi et al. 2022)
E =[50, 300] MeV - 630 sources at > 56

86% blazars

o C _ |
9% sources of Galactl_c origin (e.g. pulsars, pulsar wind Formi-LAT 12-year all-sky
nebulae, high mass binaries) e & Ll
3% other AGN type Credit: Fermi-LAT
29 unclassified Collaboration




Prospects in the MeV - blazar countsj

0.3-1 MeV
1-10 MeV
10-30 MeV
30-100 MeV
100-1000 MeV
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MISSION

Sensitivity
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N(>S) [gn Timeline

sr|

Fermi - LAT

>2x10"% erg cm™ s™
(20-200 MéV in 10 years)

Operational since
2008

Marcotulli et al. 2022, Ap]J accepted

AMEGO-X

ASTROGAM

>4x10™ erg cm™ s
(0.2-5 MeV in 2 years)

>1.6x10™" erg cm™s™
(1-10 MeV in 3 year)

>5x10™? erg cm™? s
(1-10 MeV in 1 year)

Launch expected
in 2026

Future NASA
MIDEX calls
(launch ~2030)

ESA M7 mission
call
(launch ~2037)

Future missions session .

Friday @2PM
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Conclusions
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New analysis to detect E = [20-200] MeV sources

Expect more than 1000 sources (MeV blazars, PSRs, etc.)
Possibility of discovery space of new source types in the MeV band
Catalog will be used as map for ing Me\ -
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Detection Procedure

Using Fermipy v0.19 and FermiTools 1.2.23

1. Fit diffuse
- gal[PLshape]
—| - iso[BPLshape]

2. Find sources

- gta.find_sources()

- Index = 2.0

- Minsep=[3°2°1°]

- 3iterations - TS =[64,36,16]

Iterate through each source
gal & iso free
Fit source
Remove source if it does not
converge (status=0, quality=3)

Fit normalization of all saurces in

the iteration
-  gal&isofree
- ' .Confirm convergence

N

; —

Iteration1
- All other sources fixed

Iteration 2
- Free sources within 10°

v
3. Fit diffuse
- gal&isofree’
J_ - all sources frozen
4. Optimize Localization
- gtalocalize()
- Rank in descending order of TS
—| - Iterate through each source
<\/" i
5. Final cuts
- Remove sources with TS<16
- Remove sources within 5° fromthe [
edge of the ROI i




original position
new position
Best fit ellipse

600

TS>36 source

TS>16 source

original position
new position
Best fit ellipse

X
X

original position
new position




