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Using high-resolution 3-dimensional relativistic hydrodynamic simulations, we have
succeeded in producing a most accurate model for the 30 kpc radio structure of the Hydra
A source. The energetics of the jet have been narrowed down in previous work, and we use

these parameters to perform a high-resolution simulation of a precessing jet, and find the
- 43 -



FURKRE SHEMEME LT — TR 26 EE FREEE

best precession angle and precession period for Hydra A. We find that a
precession period of ~1 Myr and a precession angle of ~20 degrees, the hydrodynamic
model reproduces, 1) the curvature of the jet, ii) the correct number of bright knots within
20 kpc at approximately correct locations, and iii) the turbulent transition of the jet to a
plume (See Figure 1). The Mach number of the advancing bow shock is 1.85 and is
indicative of gentle cluster atmosphere heating during the early stages of the AGN’s
activity. The shocked gas is then effectively mixed with the turbulent jet plasma in the jet
cocoon, preventing catastrophic cooling. We find a strong dependence of the radio
morphology on viewing angle (See Figure 2), which is enhanced by different degrees of
Doppler boosting and de-boosting of plasmons at different points along the precessing jet
stream. The radio morphologies obtained from different viewing angles exhibit a range of
jet curvatures and different orientations of jet lobes. In some instances, the radio
morphology even resembles that of an X-shaped radio galaxy (Figure 2, panel d). The
difficulty in comparing simulated to observed jets becomes clear: one must probe not only
a range of jet parameters, but one must also sample along a cone of viewing directions in

order to determine whether a model matches observations.

Figure 1 Caption

Comparison of the Hydra A radio image
(Panel a) with a good match synthetic data
image from our high-resolution simulation

(Panel b). The curvature, the location of the

. . 8
knots, the flaring region and the plume (kpe)
- B I -
1.0 4.0 15.8 62,9 250.01.0 4.0 15.8 62.9 250.0
structure are well reproduced. The : :

I (mly/arcsec?) 1, (arbitrary scale)

brightness contrast between diffuse plume
and the knots, however, is not correctly reproduced. One possible explanation for this is
that turbulent amplification of the magnetic field and associated re-acceleration of

electrons increases the surface in the plume beyond the flaring zone.
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Figure 2 Caption

The Hydra A jet surface brightness viewed from different directions of a cone with known
opening angle corresponding to the inclination angle of the jet with the line-of-sight. The
source morphology varies drastically depending on viewing direction, an effect

exacerbated by Doppler boosting and de-boosting.
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Center for Computational Sciences, University of Tsukuba

« Masao Mori, Collaboration with Prof. Andreas Burkert, "Supernova feedbacks and
structure of cold dark matter halo", (2014 4£ 9 H 30 H~10 A 6 H, Ludwig Maximilians

Universitdt Miinchen, Germany)

- Alexander Wagner, EfE7T =27 F 7 v 7
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Norman (Johns Hopkins University, Baltimore MD) on AGN-pressure Induced Star
Formation in Disk Galaxies.
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Outflows.
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http://www.rccp.tsukuba.ac.jp/Astro/conferences/ccs/ja/2014/09/27/twenty-years/
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