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Layout of the Talk

. Nature of the diffuse extragalactic gamma-ray
background [EGB] and Dark Matter contribution.

. Detection and study of the Warm Hot Intergalactic
Medium [WHIM].
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The nature of the diffuse gamma-ray background.

Observations withgtheilarge Area Telescope on board
of the satellite Fermi‘are shading light on the nature
of diffuse EGB.

Along with more standard probes, LSS provides
independent constraint on the nature of the
astrophysical sources and on the possible contribution
and nature of the Dark-Matter [DM].
i e




Fermi-LAT EGB

TOU-3# K'8&2$2&*9('/-1V5$W: X$$
P&+&*Y*SE/H#(/-1VITE$%& () *+$*, BPE




Energy Spectrum
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— ¥)- #' 1INEHSI2 #$<& PSP Biazars (Ajello et al. (2015)

— Mizaligned AGNs (Di Mauro et al. 2014)
Star-jorming galaxes (Tambomra et al. 2014)
Millisecond pulsars (Caiore et al. 2014)
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Still controversial !

. “...point sources, and in particular
blazars, explain almost the totality
(86%1° ,, %) of the E>50 GeV

Extragalactic gamma-ray background”
Fermi Team 2016

.“...radio galaxies dominate the diffuse
gamma-ray background, generating
83.3%274 % of this emission at E>1
GeV ‘Hooper D., LindenT., Lopez A. 2016




Not quite isotropic !
EGB auto-correlation




EGB auto-correlation
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Constant, shot-noise-like angular power.
Limited number of unresolved sources.
Blazars (35% @ 1GeV, 100 % @ 10 GeV) +
MAGN (10% @ 1GeV, 15 % @ 10 GeV)




EGB auto-correlation
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Observationally-driven errors, dominated by imperfect
removal of the Galactic foreground, can be effectively
reduced by x-correlating y-ray maps with catalogs of

objects that trace the same cosmic structures hosting

Y-ray sources (Xia+ 2011, Ando+ 2014, Ando 2014).




EGB cross-correlation

>'[33K*/"#+&Y/1$70,"$%




Fermi-LAT results
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Fermi-LAT results
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EGB cross-correlation
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EGB cross-correlation
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EGB cross-correlation
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EGB cross-correlation
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EGB cross-correlation
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EGB cross-correlation
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EGB cross-correlation
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EGB x-correlation
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Fermi-LAT results
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Conclusions 1

- X-correlation with LSS is a powerful technique to
investigate the nature of EGB and a competing
probe for indirect DM searches. The availability of

large (107-10° objects) galaxy catalogues probing
a large (z=[0-2]) redshift range makes this
strategy very promising




Detection and study of the WHIM

 Alarge (30-50%) fraction of baryons in the local
Universe is missing from the luminous mass budget

Models, based on numerical experiments, predict

that they preferentially reside in a diffuse, warm-
hot gaseous (T=10°-107 K°) phase associated to
mild overdensities in the LSS (e.g. filamentary
structures).

* These baryons are still largely undetected..




WHIM and LSS filaments
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WHIM and LSS filaments
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WHIM and filaments
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WHIM and filaments
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WHIM and filaments
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Conclusions 2

- LSS is a good WHIM tracer. Future observational
campaigns to study the WHIM in emission can
effectively target filamentary structures in current

and future galaxy redshift surveys (102-103
serendipitous detections expected with Athena).




