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Topics of my works with TWJ over the last 25 years
- Acoustic instability (the first paper with TW.J)
- Development of TVD MHD code

- MHD cosmic-ray shocks

- MHD KH instability

- MHD (also HD) cloud propagation and collision

- MHD stellar and AGN jets

- Parker instability

- MHD turbulence (on-going)

- Shocks in clusters and the large-scale structure
- Cosmic ray acceleration at cosmological shocks

- Modeling of radio relics (on-going)
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Development of TVD MHD code:
4 papers

NUMERICAL MAGNETOHYDRODYNAMICS IN ASTROPHYSICS: ALGORITHM AND TESTS
FOR ONE-DIMENSIONAL FLOW

DonGsu Ryu

Princeton University Observatory; and Department of Astronomy and Space Science,
Chungnam National University, Daejeon 305-764, (South) Korea

AND

T. W. JONEs
School of Physics and Astronomy, University of Minnesota, Minneapolis, MN 55455
Received 1994 May 5; accepted 1994 September 30

ABSTRACT

We describe a numerical code to solve the equations for ideal magnetohydrodynamics (MHD). It is based
on an explicit finite difference scheme on an FEulerian grid, called the total variation diminishing (TVD)
scheme, which is a second-order—accurate extension of the Roe-type upwind scheme. We also describe a non-
linear Riemann solver for ideal MHD, which includes rarefactions as well as shocks. The numerical code and
the Riemann solver have been used to test each other.

the first code for astrophysical applications,
based on an upwind scheme
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A DIVERGENCE-FREE UPWIND CODE FOR MULTIDIMENSIONAL
MAGNETOHYDRODYNAMIC FLOWS

Donasu Ryu,! Francesco MNIATL? T. W. JonNEs,” AND ADAM FrANK®
Received 1998 March 30; accepted 1998 July 13
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the first attempt to implement a flux CT scheme for to v - B =0

an MHD code based on a upwind scheme
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THE MAGNETOHYDRODYNAMIC KELVIN-HELMHOLTZ INSTABILITY: A THREE-DIMENSIONAL
STUDY OF NONLINEAR EVOLUTION

Doncsu Ryu,! T. W. Jones,? AND ADAM FRANK®
Received 2000 March 28 ; accepted 2000 August 6

magnetic field strength
and vorticity in 3D MHD
KH instability
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THREE-DIMENSIONAL MAGNETOHYDRODYNAMIC NUMERICAL SIMULATIONS OF
CLOUD-WIND INTERACTIONS

G. GREGORL"*? FrRANCEsco MmiaTL,?> DonGsu Ryu,® anp T. W, JoNEs?
Received 2000 January 27 ; accepted 2000 June 12

F1G. 9—Left column: volume rendering of the magnetic pressure (log scale) for the § = 100 simulation (fop) and f = 4 (hottom). Right column: volume
rendering of the cloud density (log scale) for the f = 100 simulation (top) and § = 4 (bottom). Time is expressed in units of 7.
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SYNTHETIC OBSERVATIONS OF SIMULATED RADIO GALAXIES. I. RADIO AND X-RAY ANALYSIS

1 2 3
I. L. TreciLLis, T. W. JoNES,” AND DoNGsu Ryu
Received 2003 June 16, accepted 2003 October 14

Fic. 7.—Gray-scale image of the control model 8 GHz synchrotron surface
brightness.
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THREE-DIMENSIONAL EVOLUTION OF THE PARKER INSTABILITY UNDER A UNIFORM GRAVITY

JonGgsoo Kim,'* S. S. HoNG,” DoNGSU Ryu,” AND T. W. JONES®
Received 1998 June 9, accepted 1998 August 18, published 1998 September 11

FiG. 3.—Images of density structure and velocity vectors on the three planes, x = 6 (/eff), v = 6 (center), and z = 3 (right) at t = 40 from the high-resolution
simulation with 256° cells. The three planes are same as the sliced planes in Fig. 2. Colors are mapped from red to blue as density decreases. The unit of the
velocity vectors is shown at the lower right corner of the image.
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Vorticity, Shocks and Magnetic Fields in Subsonic, ICM-like Turbulence

Dawvid H. Pcu't.e1‘1, T. W. .]Dnesl-‘ﬂ, and Dongsu 1:{.}-'113

Fig. 4.— Magnetic energy density, Fp, volume renderings in the SK1 simulation at t = 20 (Left)
and t = 130 (Right). “Cool” is weak; “hot” is strong. Opacities are chosen to isolate stronger
fields.
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Development of a New MHD Code |+t _ 2 . _Fﬂ
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Alfven wave decay test
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2D fast wave decay test with B ~ 0.01 no of zones: 322
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test with a second order test with a fourth order
implementation of flux CT implementation of flux CT
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Thank you |
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