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Context

The flat-spectrum radio quasar 3C 279 is well known for its prolific emission of rapid flares. One particular event occurred on December 20th , 2013, exhibiting a large flux increase with a doubling time scale of a few hours, a very

hard ~-ray spectrum, and a time asymmetry with a slow decay, while no significant variations in the optical range were detected.
We propose a novel scenario to interpret this "orphan flare”, based on two emission zones corresponding to a stationary and a fast moving plasma blob. While the stationary blob is located within the broad-line region (BLR)
and accounts for the low-state emission, the moving blob decouples from the stationary zone, accelerates and crosses the BLR. The high-energy flare can be attributed to the variable external Compton emission as the blob moves

through the BLR, while the variations in the synchrotron emission remain negligible.
Our description differs from previous interpretations of this flare by not relying on any acceleration mechanism of the plasma electrons. Instead, the flare emerges as a consequence of the bulk motion and geometry of the

external photon fields.

Multiwavelength Observation of 3C 279 orphan flare Acceleration of a blob within the BLR photon field

Data available over three days before the flare show 3C 279 in a quiescent state. We refer to this state as Period LS (MJD 56643- 2 .. Schematic view of the model (not to scale). The
56645). The flare period is referred to as Period F (MJD 56646). . black hole in black, with an outward jet in blue

and a moving blob (black with an arrow) within it.
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s The BLR external field is modeled as in Hayashida et al. (2012)(%), with energy
density in the blob’s frame:
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The top and middle panel shows the integrated photon flux for energies > 100 MeV RprR
and > 1 GeV, with 192 minutes bin. The bottom panel displays the effective flux

density in optical and infrared bands. Error bars represent 1o statistical errors. Fermi where L/B P is the BLR luminosity, R BLR is the BLR radius, and 6 BLR is the
v-ray and Kanata optical data were taken from Hayashida et al. (2015)(1). : :
power law index of the BLR density profile.

Figure 1: Broadband spectral energy distribution of 3C279 for the Period LS (low-
state of 3C279) and the Period F (flaring state of 3C279). The error bars represent
lo statistical errors. The data was taken from Hayashida et al. (2015)(1).

Description of the scenario Results: light curves and time evolution of the SED

In our leptonic two-zone model, Blob 1 is stationary within We consider a continuous injection of a power-law electron distri- The scenario was simulated using the time-dependent code EMBLEM (Dmytriiev et
the broad line region (BLR) and accounts for the AGN’s bution in each blob. Blob 2 undergoes adiabatic expansion. al. 2021 (4)). The outputs are the time evolution of the spectral energy distribution
quiescent state (Period LS). Blob 2, responsible for the flare and the light curves of the two blobs.
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Figure 3: Schematic view of the jet and blobs in our proposed scenario : the flare Vimaz = 107 f :
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comes from an accelerating blob (in red) crossing the BLR (green)
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Table 1: Parameters used in the simulation of emission from the two blobs. R,_pggy : distance
between the blob and the black hole ; Ry : radius of the blob ; PL : power law ; N : normalisation —
of the injection spectrum ; Yy © pivot Lorentz factor in the injection spectrum ; oyy,; @ index T ® Fermi, > 100 MeV data

Inside the BLR Shell7 as blob 2 aCCGlerateS? its radiation of the power law ; ¥, : minimal Lorentz factor of electrons in the injection spectrum ; Viaz :
energy dGDSlty in the blob frame evolves as (see cq. (1), (2)) maximal Lorentz factor of electrons in the injection spectrum

U « Ry_pH (3) B T . . | | . Figure 5: Simulated light
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Tpr : temperature of the dusty torus.
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One issue that necessitates further investigation is the large difference between the magnetic field strengths assumed for Blob
1 and Blob 2. This difference can be reduced it one admits that the emission from Blob 2 becomes neglegible beyond Rpr R, thus
suppressing the increase in the simulated X-ray flux atter the flare event.




