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Winged radio galaxies

• WRG are the most bizarre class of FRII radio 

galaxies

• Represent about 23% of the total population 

known

Radio image of the X-shaped galaxy
NGC 326. VLA Radio image. Credit:
National Radio Astronomy
Observatory / AUI, observers
Murgia et al.
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Two pairs of radio lobes, clearly misaligned

WRG



Winged radio galaxies

• One of the most popular theories about winged radio
galaxies is the spin-flip of rotation axes following the
merger of two super-massive black holes.

• As a result, the winged radio galaxies are often considered
to be key to estimate the background of gravitational
waves in the Universe.

• But, the spin-flip model is not the only possible explanation.
Alternative scenarios include, among others: strong jet
precession, a pair of unresolved Active Galactic Nuclei, and
simple hydrodynamic back-flow.

Backflow is a very common 
phenomenon in jets of daily life
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Microquasars

Mirabel & Rodríguez (1998), Nature,  371, 46

Microquasars, quasars and radiogalaxies are very close relatives …
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The microquasar GRS 1758−258

Discovery

Sunyaev et al. 1991, A&A, 247, L29

Radio counterpart

VLA discovery map of the 
GRS 1758−258 radio 
counterpart (Mirabel, 

Rodríguez, & Martí, 1992, ApJ, 
401, L15)
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The microquasar GRS 1758−258: morphology changes

Morphology changes in the large scale
jets of GRS 1758−258 in a matter of
few years (Martí et al. 2015, A&A, 578, L11)
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The microquasar GRS 1758−258: IR counterpart

§ Interstellar extinction à
difficult to identify its
optical/infrared counterpart

§ Identified by Luque-Escamilla et al. 
2014, ApJ 797, L1

§ Variable IR counterpart using 
archival HST-NICMOS data,

§ Very faint in the optical domain 
(R about 22.6 mag).
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The microquasar GRS 1758−258: intermediate mass + A-type

According to GTC observations, GRS 1758-258 is possibly an

intermediate-mass system with an A-type Main Sequence companion

Martí et al. (2016), A&A, 596, A46 9



The microquasar GRS 1758−258: SED

Martí et al. (2016), A&A, 596, A46
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JVLA observations and historical data
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The first winged microquasar
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Deep radio view of GRS 1758−258
Martí et al. 2017, Nature Communications
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The first winged microquasar

• Never been observed in a microquasar, first time detection

• No merger of black holes has ever occurred in a stellar binary 
system such as GRS 1758−258

Consequences:

1) The analogy of quasars and microquasars extends to their 
terminal jet lobes

2) The spin-flip scenario is for the first time ruled out in a 
downsized winged jet flow
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GRS 1758−258 with 
background sources removed

Our deep radio image reveals that GRS 1758−258 exhibit 
the characteristics of a Z-type winged radio galaxy 

GRS 1758−258 is a galactic microquasar mimicking 
winged radio galaxies





The first winged microquasar

Follow-up work indicates that the jets of GRS 1758−258 are
colliding with a gas cloud in the Inter Stellar Medium (ISM).

The cloud radial velocity is consistent with a distance of
about 8.5 kpc, which is remarkably close the the value often
adopted for GRS 1758−258.

We have thus a clear case of a relativistic jet impinging on
the ISM. This renders the hydrodynamic backflow as the
most plausible explanation of the very, very long secondary
lobes of GRS 1758−258.
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ISM cloud north of GRS 1758-258

Martí et al. 2017, Nature Communications

15



Conclusions

q First discovery of Z-type winged features in a microquasar (GRS 1758−258)

q Hydrodynamic backflow is the most physically plausible explanation

By extrapolating our results to its extragalactic relatives, we further
conclude that:

q The quasar-microquasar analogy is further enhanced as it encompasses very 
long range effects in collimated jet flows. Relevant for radio galaxy evolution

q The winged radio galaxies ARE NOT secure signposts of black hole mergers

q The gravitational wave background must be lower than predicted. Revision
needed
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Follow-up work
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Follow-up work
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Follow-up work
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Follow-up work
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