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Twin jets pinpoint the heart of an active
galaxy

September 19 2016
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1 milliarcsecond

3-mm GMVA image of the galaxy NGC 1052 showing a compact region at the
centre and two jets (bottom), and sketch of the system with an accretion disk and
two regions of entangled magnetic fields forming two powerful jets (top). The
compact region in the image pinpoints the location of the supermassive black
hole at the heart of NGC 1052, and the enormous magnetic fields surrounding
the event horizon trigger the two powerful jets observed with our radio
telescopes. Credit: Anne-Kathrin Baczko et al., Astronomy & Astrophysics
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An international team of astronomers has measured the magnetic field in
the vicinity of a supermassive black hole. A bright and compact feature
of only 2 light days in size was directly observed by a world-wide
ensemble of millimeter-wave radio telescopes in the heart of the active
galaxy NGC 1052. The observations yield a magnetic field value at the
event horizon of the central black hole between 0.02 and 8.3 Tesla. The
team, led by the PhD student Anne-Kathrin Baczko, believes that such a
large magnetic field provides enough magnetic energy to power the
strong relativistic jets in active galaxies. The results are published in the
present issue of Astronomy & Astrophysics.

The technique used to investigate the inner details of NGC 1052 is
known as very-long-baseline interferometry, and has the potential to
locate compact jet cores at sizes close to the event horizon of the
powering black hole. The black hole itself remains invisible. Usually, the
black hole position can only be inferred indirectly by tracking the
wavelength-dependent jet-core position, which converges to the jet base
at zero wavelength. The unknown offset from the jet base and the black
hole makes it difficult to measure fundamental physical properties in
most galaxies. The striking symmetry observed in the reported
observations between both jets in NGC1052 allows the astronomers to
locate the true center of activitiy inside the central feature, which makes,
with the exception of our Galactic Centre, the most precisely known
location of a super massive black hole in the universe. Anne-Kathrin
Baczko, who performed this work at the Universities of Erlangen-
Niirnberg and Wiirzburg and at the Max-Planck-Institut fiir
Radioastronomie, says: "NGC 1052 is a true key source, since it
pinpoints directly and unambiguously the position of a supermassive
black hole in the nearby universe."

NGC 1052 1s an elliptical galaxy in a distance of approximately 60

million light years in the direction of the constellation Cetus (the
Whale).
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Three telescopes participating in the Global Millimetre VLBI Array (GMVA):
MPIfR’s Effelsberg 100m (above), IRAM’s Pico Veleta 30m (lower left) and
Plateau de Bure 15m telescopes (lower right). Credit: IRAM (Pico Veleta &
Plateau de Bure); Norbert Junkes (Effelsberg & compilation)

The magnetic field by the supermassive black hole was determined
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measuring the compactness and the brightness of the central region of
the elliptical galaxy NGC 1052. This feature is as compact as 57
microarcseconds in diameter, equivalent to the size of a DVD on the
surface of the moon. This amazing resolution was obtained by the Global
mm-VLBI Array, a network of radio telescopes in Europe, the USA, and
East Asia, that is managed by the Max-Planck-Institut fiir
Radioastronomie. "It yields unprecedented image sharpness, and is soon
to be applied to get event-horizon scales in nearby objects", says
Eduardo Ros from the MPI fiir Radioastronomie and collaborator in the
project.

The unique powerful twin jets at a close distance, similar to the well-
known active galaxy M 87, puts NGC 1052 in the pole position for
future observations of nearby powerful galaxies in the oncoming era
opened by the addition of ALMA, the Atacama Large Millimetre array,
to the world-wide networks in radio interferometry.

The observation may help solving the long-standing mystery of how the
powerful relativistic jets are formed, that can be seen in many active
galaxies. The result has important astrophysical implications, since we
see that jets can be driven by the extraction of magnetic energy from a
rapidly rotating supermassive black hole.

More information: A.-K. Baczko et al. A highly magnetized twin-jet
base pinpoints a supermassive black hole, Astronomy & Astrophysics
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