Table of Contents

Introductory talk 1 R.-J.Dettmar

I Phases in the ISM and their evolution 5

Overview of the ISM phases: Evolution of Large and Small Scale Structures in 3D high resolution HD and MHD simulations 7 D.Breitschwerdt and M.de Avillez

The warm ionized gas in galaxies 15 D.J.Bomans

The Neutral Medium 23 R.Braun

The Coronal Gas Phase of the ISM 31 M.Ehle

II Physical processes in magnetized plasmas in the ISM and in the lab 39

Magnetized Turbulence 41 M.-M.Mac Low

Magnetic reconnection and self-organization in Reversed Field Pinch laboratory plasmas 48 J.S.Sarff, A.Almagri, J.K.Anderson, D.L.Brower, D.Craig, B.H.Deng, D.J.Den Hartog, W.X.Ding, G.Fiksel, C.B.Forest, V.Mirnov, S.C.Prager, and V.Svidzinski

MHD Turbulence: Properties of Alfven, Slow, Fast Modes and Density Scaling 56 A.Lazarian and A.Beresnyak

Global MHD Modelling of the ISM – From large towards small scale turbulence 66 M.de Avillez and D.Breitschwerdt

The dispersion and symmetry characteristic of MRI-driven turbulence in ISM 74 N.Dziourkevitch

Enhanced magneto-ionic fluctuations in the Milky Way’s spiral arms 80 M.Haverkorn, B.M.Gaensler, J.C.Brown, N.M.McClure-Griffiths, J.M.Dickey, and A.J.Green

Magnetised plasma turbulence in clusters of galaxies 86 A.A.Schekochihin, S.C.Cowley, R.M.Kulsrud, G.W.Hammett, and P.Sharma

III Relations between ISM structure, magnetic fields

and star formation in spiral and irregular galaxies 93

Dusty plasmas on galactic scales 95 Y.A.Shchekinov

Magnetic Fields and Star Formation 103 R.M.Crutcher

Role of Magnetic Field in Star Formation Process 111 K.Tomisaka, M.N.Machida,T.Matsumoto and T.Hanawa

Magnetic fields and spiral structure of galaxies 117 D.Elstner

The ‘tomography’ of the Galactic magnetic field 125 R.Wielebinski

Anisotropic Wavelet Analysis of Spiral Arms and Magnetic Fields in the Galaxy M51 130 I.Patrickeyev, A.Fletcher,R.Beck.,E.M.Berkhuijsen,P.Frick, and C.Horellou

IV Origin of magnetic fields 137

Nonhelical turbulent dynamos: shocks and shear 139 A.Brandenburg, N.E.L.Haugen, and A.J.Mee

The origin of galactic magnetic fields and their impact on the interstellar medium 147 K.M.Ferrière

The Radio Halo of the Starburst Galaxy NGC 253 156 V.Heesen, M.Krause, R.Beck, and R.-J.Dettmar

Cosmic ray driven dynamo in galactic disks 162 M.Hanasz, H.Lesch, K.Otmianowska-Mazur, and G.Kowal

Calculation of dynamo coefficients in cosmic-ray driven dynamo experiment 171 G.Kowal, K.Otmianowska-Mazur, and M.Hanasz

The Magnetic Helicity Current in an Alpha-Omega Dynamo 177 E.Vishniac

Can we observe poloidal magnetic fields? 185 M.Soida

V Magnetic fields in galaxies and beyond 191

Magnetic Fields in Normal Galaxies 193 R.Beck

Magnetic diagnostics of interacting and merging galaxies 201 M.Urbanik

The Magnetic Field of the Large Magellanic Cloud: A New Way of Studying Galactic Magnetism 209 B.M.Gaensler, M.Haverkorn, L.Staveley-Smith, J.M.Dickey, N.M.McClure-Griffiths, J.R.Dickel, and M.Wolleben

The magnetic field along the jet of NGC 4258 217 M.Krause, A.Löhr, C.Fendt, and N.Neininger

Environmental Effects on Galaxies in Clusters and Groups 223 C.Balkowski and L.Chemin

Magnetic Fields in Clusters of Galaxies 231 T.A.Enßlin, C.Vogt, and C.Pfrommer

Energy and magnetic field beyond clusters: expectation and evidence 239 P.P.Kronberg

Large-scale Cosmological Magnetic Fields 247 V.Semikoz and D.Sokoloff

Posters 251

Parker instability in the nonadiabatic ISM 253 R.Kosiński and M.Hanasz

Preliminary results from Toruń polarization survey of our Galaxy 257 S.Ryś, K.T.Chyży, A.Kus, E.Pazderski, M.Soida, and M.Urbanik

The primordial magnetic field transfer at decoupling and its spatial energy spectrum 261 G.Siemieniec-Oziębło

List of Participants 267