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Microquasars at High-Energy Gamma-rays

» HE gamma-ray emission theoretically predicted from BH XRB
(e.g. Bosch-Ramon et al. 2006)

» HE emission linked to the presence of radio jet / accelerated
particles

» If leptonic process, radio/gamma-rays: same electron population

» Acceleration mechanism
» Jet-environment interactions

» Disk-jet coupling
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HMXBs vs LMXBs

» Cyg X-3 & Cyg X-1 detected at HE:

» HMXB sources (>10 M, WR & 20 M, companion stars)
» IC process: jet e on companion star’s photon field

» What about LMXBs ?

» Weaker photon field from the companion star

» V404 Cygni’s outburst: unique opportunity to search for
gamma-ray emission from a LMXB!



Low-Mass X-ray Binary: V404 Cygni

» ~9Mo Black Hole
» ~1Mo Companion star
» 6.5d Orbital period

» Parallax distance: 2.4 kpc

» Quiescence phase since 1989



¢ Flares (>165 cts/s)

+ Off-flares (<165 cts/s)&
- Hard (SR<0.6)

- Soft (SR>0.6)
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Fermi-LAT as High-Energy Transient Monitor

» Launched in 2008

» [wo instruments:

» Gamma-ray Burst Monitor (GBM, - i;’f
Meegan et al. 2009) : | \\

— ——

» Large Area Telescope (LAT, .
Atwood et al. 2009) » Transient sources:

» 30 MeV-300 GeV —> >100MeV » Large field of view: 2.4 sr/ 20%

» PSF: 5°@ 100 MeV; of the sky
0.8°@ 1 GeV » All-sky mapping every 3h



Gamma-ray Sky seen by Fermi-LAT
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7 year count map 7 year residuals
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ULTRACAM / William Herschel Telescope
June 20 June 21
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» Fast sub-second flaring

s 1 ) Optically-thin synchrotron from a compact

| @ LAT (0.1-100 GeV) 6h

jet arising on size scales <500 Rg?

» Absorption/changing line of sight?
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« AGILE-GRID (50-400 MeV)
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MAGIC UL for combined selected time bins
MAGIC UL for the observation on June 26th
Extrapolation from LAT curve

Error contour of the LAT curve
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Summary

» HE gamma-ray excess:

» 4o significance level
» Compatible with V404 Cyg position
» Contemporaneous with brightest radio / hard X-ray emissions

» Coincident with optical fast flaring / jet launching event

» Confirmation by AGILE
» —> Detection of a LMXB at HE gamma-rays? (Loh et al. 2016, MNRAS)

» Detecting HE gamma-ray emission from microquasars:

» Soft spectra, same process to produce hard X-rays and gamma-rays?
—> Need to observe < 100 MeV!

» No HE gamma-ray facilities after Fermi and AGILE :-(

» No detection with MAGIC —> VHE with CTA?
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