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Detection of Transient Sources

in Gamma-ray with Fermi-LAT



Transient Detection with Fermi

Large field of view (20% of the sky)
All-sky monitor (every 3h)

Microquasar
Novae...

The Fermi-LAT Coll. (2009)
The Fermi-LAT Coll. (2014)

V339 Del

Poor spatial resolution (af low energy)
High background ‘pollution’ from the Galactic plane

5-year sky map

(Credits: NASA/
DOE/Fermi LAT
Collaboration)




SS Cyg, Cataclysmic Variable

Red-dwarf + white dwarf

Recurrent outbursts

Proximity (114 pc ~ 370 light years) Miller-Jones et al. (2013)
Non thermal emission during outbursts  kérding et al. (2008)

Optical light-curve of SS Cygni
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Time-selection for gamma-ray analysis > active or inactive states



SS Cyg, No detection...

Active Inactive
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- Upper-limits on the gamma-ray flux
Constraints on the magnetic field intensity

Limits on the system extension
Loh, Corbel, Dubus (in prep)



DG CVn, an acftive binary star

Two ‘Red dwarfs’ ~M. /3, separated by 3.6 au
(- no compact objectl)

Far away from the Galactic plane (b~81°)
Nearby system (18 pc ~ 60 light years)

Very young (< 30 Myr)

- . .. (Credits: NASA's Goddard Space
Rapid spin (v sini~ 50 km/s) Flight Center)

Riedel et al. (2014); Mohanty & Basri (2003); Mason et al. (2001)

- characteristics of an active system



DG CVn, an acftive binary star

Swift-BAT (X-ray)
Detection of a ‘superflare’ (2014 April 23) Drake et al. (2014)
Class X103 (X45 max. for the Sun)!

Radio follow-up
Synchrotron radiation from particles trapped in magnetic coronal loops

Light curve
o Fender et al. (2014)
o 600 Kowalski et al. (in prep.)
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DG CVn, Long-term Variabllity
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DG CVn, Long-term Variabllity

2 periods of interest

Nov 2012
Significant gamma-ray
excess!

Apr 2014
During the ‘superflare’

- no detection
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DG CVn, a new class?
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Detection of Transient Sources

in radio with the Very Large Array



V404 Cyg, the sleeping BH

Low-mass X-ray Binary (black hole + star < TM¢))
Mostly in quiescent state: only 3 outbursts (in 1938, 1956, 1989)

Most luminous quiescent BH.

Simultaneous 2h observations: VLA + NUSTAR
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V404 Cyg, the sleeping BH

...but perfect X-ray/Radio correlation af longer time scale.

Radio flux densily (mly)
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V404 Cyg, detailed radio study

Flux Density (mJy)
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V404 Cyg, detailed radio study
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Bonus!

Live from yesterday/today
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V404 Cyg, explosive awakening

Since 2015 June, 15th: extremely bright flares from V404 Cyg
Seen at all wavelengths, from radio to hard X-rays, not yet in gamma-rays!

INTEGRAL IMAGE BEFORE AND AFTER THE OUTBURST OF V404 CYGNI

(Credits: ESA/INTEGRAL/IBIS/ISDC)

up to 50 times brighter than the Crab system! (one of the brightest X-ray
source) in hard X-rays (20 — 60 keV)
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V404 Cyg, explosive awakening

Detection with Fermi-LAT!
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Second microquasar firmly detected at high-energy gamma-rays!
First one in the LMXB category!

2> Astronomer Telegram to be published in the coming days
-2 A paper will follow
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Perspectives

Many different studies on a broad range of
Galactic systems (radio — gamma-ray)

Rapid responses to flaring activity from

binaries
X-ray/radio accepted program
Fermi-LAT

Detailed radio study of Cyg X-3 with LOFAR

Compact jet + ISM interaction




Thank you!




GRS 1739-278, response 1o a transient

‘Target of Opportunity’ program (Pl: John Tomsick)

- X-ray / radio correlation (Swift-XRT / Very Large Array)
black hole transient in the hard stafe (at the rise & decay of

an outburst, steady compact jet)
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