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The GeV sky as seen by Fermi-LAT
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HIGH-ENERGY UNIVERSE

15th Anniversary E-Book

Credit: Fermi-LAT Collaboration
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https://science.nasa.gov/missions/fermi/explore-the-universe-with-the-first-e-book-from-nasas-fermi/

Latest source catalogue: 4FGL-DR4

Credit: J. Ballet (Journées PNHE 2023)

/ Blazar candidates: 1624

Unknown: 2577

34% unassociated

SNRs & PWNe: 191 BL Lacs: 1490

Pulsars: 320

~—

Other galactic: 79
Other extragalactic: 94 k

FSRQs: 820 S5FGL in prep!
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Binaries at high energies
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Binaries in the Galactic Plane

Microquasars

Credit: NASA / Fermi-LAT Collaboration / D. Huber
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Binaries in the Galactic Plane
Long period binaries

PSR B1259-63

PSR J2032+4127

~”

Credit: NASA / Fermi-LAT Collaboration / D. Huber
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Binaries in the Galactic Plane
Gamma-ray binaries

- LSl +61 303 ' e L HESS J0632+057 1

'

70 o

HESS J1837-093  4FGL J1405.1-6119
- 1FGL J1018.6-5856

LMC P3.

Credit: NASA / Fermi-LAT Collaboration / D. Huber
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Binaries in the Galactic Plane

Colliding-wind binaries

Credit: NASA / Fermi-LAT Collaboration / D. Huber
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A) Preparing for T CrB
B) Short update on PSR B1259-63 and HESS J0632+057
C) Any news on CWBs?

D) On V4641 Sgr and GRS 19215+ 105 with Fermi-LAT
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A) Preparing for T CrB

Nearby (d ~ 0.9 kpc) symbiotic nova, expected soon(isn?). LAT alert particularly relevant
during solar conjunction (late November). Available daily light curve
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/msl_lc/source/T_CrB
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https://fermi.gsfc.nasa.gov/ssc/data/access/lat/msl_lc/source/T_CrB

B1) The 2024 periastron of PSR B1259-63

Rapid GeV gamma-ray flare from PSR B1259-63/LS 2883
21 days before its upcoming periastron passage

ATel #16656; T. Burnett (UW), K. Wood (TSC, resident at NRL), C. C. Cheung, M. Kerr
(NRL), T. Johnson (GMU, t at NRL), G. Marti-De Ini nd INFN
Trieste), P. Michelson (Stanford), on behalf of the Fermi-LAT Coll:

While some weak GeV detections USUO”y on 15 Jun 2024; 15:11 UT
pr e C e d e d p el’i G S.I.r Oﬂ ) bU | g e Of em i S Si Oﬂ Credential Certification: Teddy Cheung (Teddy. Cheung@nri.navy.mil)
usually afferwards (see D. Malyshev?)

Subjects: Gamma Ray, »GeV, Neutron Star

Referred to by ATel #: 16747, 16778
Tweet

\ , arge Area Telescope (LAT), one of the two instruments on the Fermi Gamma-ray
| N 2024 , b [ g h'l' , S h O r'I' ﬂ dre p fe- p erlrid S'l'ro N Space Ti e, has observed a transient gamma-ray sour sitionally consistent with
the PSR B -63/LS 2883 binary system, 21 days before Its upcoming periastron
passage (2024 Jun 30).

Preliminary analysis indicates that the transient source has »5-sigma significance in the
' &-hr interval ( -18:00 UT) of 2024 Jun 9, with a (E >100 MeV) flux of (3.2 +/~- 0.9) x
POST-DGFIOSTFOH ﬂO re bOCk GT i~ 30 d Oys OfTer 10"-6 photons cm *-1 and photon index of 2 /- 0.2 (statistical uncertainties only). An
_I_h e p O S S O e independent analysis narrows this down 10.1he 33-minute run centered at MJD 60470.665,
g 2024-06-09 15:57 UTC, with 7-sigma significance. A search for significant LAT flux
following the flare and up to this time produces only upper limits, searching on timescales
from single orbits to the full five days. In the preceding four periastron passages observed
by the LAT there has been little or no pre-periastron detected flux. The orbital phase of this
flare implies a significantly different viewing geometry from all previous flares detected by
the LAT, since the neutron star velocity vector Is in the hemisphere away from the direction
to Earth.
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PowerLaw ———
B2) HESS J0632+057 with LAT and FAST E T
Updated LAT view with 15 yr of data by £ \‘T~T\ T
Yang et al. 2025 v | H\\
GeV flux slightly lower but consistent within I Y S
20 with Li et al. 2017 T e
Orbital flux higher at the same phases as in o v
X-ray and TeV B e —+4-
No radio pulsations down 1o 2uJdy el SN
(6 observations sampling one orbit) 1 | ,.* | , |

Orbital Phase

Yang et al. 2025
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C) News on CWBs? Not really o
c:f 1.0-
Only known GeV systems remain: 5 -1 T T 4
n Car and ~° Vel =051 1 -1 T
=TT T
Searches on HD 93129A, WR 22, WR 39, 0.0 —— — — s
WR 25, WR 21a unsuccessful (Marti-Devesa MJD

—
=
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& Reimer 2021)

=
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|

Apep also not detected. Evidence in hard
X-ray with NUSTAR (del Palacio et al. 2023).
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Radio view: See talks by Paula, Sanfiago, L ) 7NN ,
Ond MiChGél 107° 10~ 10 1%‘ [CV] 10° 10 10

Marti-Devesa & Reimer 2021, Marti-Devesa et al. 2023
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D1) V4641 Sgr

-24°

X
4FGL J1817.2-2400

- 20

Search for GeV emission by
/hao et al. 2025 4FGLIL824.62452 o~

250 4Ff1L 18 4;!+ 2502

’ /

4FGL J1821.5- 2

DEC

No GeV flux emission found, or flares
(Foev <54 x 107 ergem—2s 1)

-26°

No extended emission coincident with
LHAASO
(Foev < 1.1 x 1072 ergem=—2s1)

/
4FGL J1825.5-2647 "*” L J1820.3-2646

276° 275° 274°

Zhao et al. 2025
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D2) GRS 1915+105

Close to the central object Large scales

GRS 19151105

11°30' —— . - - et
. 7
Hot spot ending / / /
in strong shock: ” /
& non-thermal ) ,’
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Shock
compressed
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GRS 1915+105 —>

10°45'+-

Thermal Bremsstrahlung
emission region

%

IRAS 19132+1035

Jet-ISM Interaction Model
Proposed by Kaiser et al. (2004)

Credit: Mirabel & Rodriguez 1994 19h17m00s 16m00s 15m00s  14mO00s
Right Ascension

Credit: Tetarenko et al. 2018

Known variabilities: Fast QPOs, orbital period, radio variability, X-ray state change in 2018
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R
D2) GeV counterpart for GRS 1915+105
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D2) GeV counterpart for GRS 1915+105

— 30

GRS 1915+ 105:; Leptonic and hadronic
scenarios tested. Hadronic preferred

=125

SNR G045.7-00.4: AlC preference for
extended source + point-like source

AXMM J1915651.2+1058147 Orders of
magnitude fainter in X-rays

Galactic Latitude

Blazar? Using 4LAC catalog, not likely
(< 0.08 blazars expected)

PS J1915.5+1056 SNR G045.7-00.4
GRS 1915+105 () Berkeley 43
IGR J19149+1036 /A IRAS 19132+1035
\%
>

We find no variability, or flux change after
— — - - July 2018. We cannot exclude other
Galactic Longitude associations, but GRS 1915+ 105 seems the
mMost plausible

4XMM J191551.2+105814 IRAS 19124+1106
PSR J1914+1054g G45.45+0.06

Marti-Devesa & Olivera-Nieto 2025
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Summary

Take-nome message: Wide variety of systems detected in the GeV band: revisit known
systems (e.g. PSR B1259-63) or search for "new" ones (e.g. GRS 1915+105)

/ Blazar candidates: 1624

Unknown: 2577

34% unassociated

SNRs & PWNe: 191
Pulsars: 320
Other galactic: 79

BL Lacs: 1490

~ ~ /

Other extragalactic: 94 k

FSRQs: 820
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