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« SGUs »: Soft Galactic Unassociated sources
Unassociated && Photon index>2.4 && |b|<10°
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/@W Photon-index distributions
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Fairly distinctive distributions
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Wencrmi SGU spectral features

Space Telescope

Similar SGU index distribution in different Spectral curvature similar to that
sky regions of pulsars
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Flag 14 in DR3 devised to indicate SGUs (+SPPs+UNKSs) in high-density regions
(HEALpix tesselation)

Condition: within high-density pixels && I'>2.4 &&TS<500

446 SGUs, 45 SPPs and 49 UNKs
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Relatively high TS (100<TS<500) sources
significant ones.

retain similar properties as less

Worth investigating via dedicated MW studies
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i Nature of SGUs?

* Not pulsars (b distributions, too many, photon index distributions...)

« correlation with patch

Possibilities and avenues for exploring them
Mismodeled Galactic diffuse emission?

« Try to reproduce spectral features via simulations
 Improve model

 Test other source-detection approaches

Existence of an abundant, entirely new class of sources?
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e Refresher on diffuse emission model
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https://fermi.gsfc.nasa.gov/ssc/data/analysis/software/aux/4fgl/Galactic_Diffuse_Emission_Model_for_the 4FGL_Catalog_Analysis.pdf
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051 Sighificance

A total of 14 IEM components (including isotropic) were left free for each Rol.
More than 70% of the SGUs remain.

A simple renormalization of the diffuse components at the Rol scale by itself
does not allow suppressing the SGUs.

Interpretation of the observed spatial features still lacking
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e Spurious sources from IEM excess

Simulations with boosted (x2) 140 .
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Photon index

Excess photons analyzed as point sources: measured spectra softer than real ones
because of the energy—dependent PSF (downplaying high-energy photons)
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jw’m Effect of possible extension

Simulations of sources with:

e spectra matching that of the
Galactic diffuse emission Pt

 similar locations as SGUs

» slight extension (0=0.1°), to mimic
the spatial granularity of the diffuse
emission.

Some of the SGU spectral features
reproduced under these ad-hoc
conditions.

The spectra are harder than those in -
simulations presented in the previous slide . @ d
because the spatial scale (0.1°) is much less

than that of features present in the IEM.
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s crm High-TS sample
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MW investigation of regions surrounding B e
these bright SGUs is in progress.
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SGUs constitute an important population of the current catalogs,
not fitting in any known classes;

« Attempting to break down the unassociated sources solely into
« AGN-like » and «pulsar-like » classes is not appropriate;

« Some SGUs are possibly related to small-scale structures of
the diffuse emission.

« The MW investigation of the brightest SGUs is underway.
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