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Microquasar general picture

Microquasars are X-ray Binaries with a donor star accreting matter around a more compact
object. Eventually, relativistic jets are emitted from the compact object (similarly to quasars).

Left: steady marcsec-scale ra-

dio jet from Cyg X-1 (A. M.

Stirling et al.);

Right: transient arcsec-scale

radio jet from GRS 1915+105

(Mirabel et al.).

Jets resolved in X-ray and radio, associated with the ejection of plasma blobs (E. Gallo).

Microquasars proposed as galactic cosmic ray accelerators given their high-energy emission,
and the detection of baryons in the jets (M. D. Trigo, et al. (4U1630-472), S. Migliari, et al. (SS
433)).
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Microquasars at high energy

Electromagnetic radiation observed from soft (100 keV) to VHE (100 TeV) energies:

(left) The High-Altitude Water Cherenkov experiment (HAWC): a cosmic and gamma-ray observatory located on the Sierra Negra volcano in the Mexican
state of Puebla, at an altitude of 4.1 km. (right) HAWC’s detection of SS 433 at TeVs. The lobes are detected at 7 and 9σ significance; the red cross is
the compact object; the black lines are the X-ray contours by ROSAT. See O. Tibolla et al..

(left) Significance maps (three, left) and the SED (right) of the SS 433 detection by Large High Altitude Air Shower Observatory (LHAASO), a cosmic-
and gamma-ray observatory in DaoCheng (Sichuan, China), at an altitude of 4.4 km. In dashed red, a leptonic fit with the IC contribution as a thick red
line. See LHAASO Collaboration.
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https://arxiv.org/abs/2410.08988


Microquasars at high energy

The detection of high-energy 
-rays probes the acceleration power. Nonetheless, the
acceleration mechanism in the jets of microquasars is still unclear: both leptonic and hadronic
scenarios are proposed.

Neutrinos (>GeV) would be produced by the interaction of accelerated protons (p:) against
matter or photons from the radiation field:
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Depending on the source parameters and the jet direction, several neutrinos/year could be
expected from the outbursts of a single microquasar (A. Levinson, E. Waxman, C. Distefano, et.
al).
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The KM3NeT experiment

KM3NeT is a neutrino telescope under construction on the seabed of the Mediterranean Sea,
located at two sites: offshore Toulon, in France, at � 2:5 km of depth (ORCA); and offshore
Portopalo di Capopassero, in Italy, at a depth of �3.5 km (ARCA).

Overall, 68 institutes, in 21 countries, from 5 continents.
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The KM3NeT experiment

The instrumented volume is filled with vertical strings (detection units) of interconnected optical
modules (black spheres; 18 modules per line), each one provided with 31 photo-multiplier
tubes (PMTs).
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