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1. Short Summary 
 

The COST Action P6 "Magnetofluiddynamics" (MFD) has started its work in March 

2000 and completed the work in July 2004. Since then, five working groups have 

been established which have successfully accomplished the goals set out in the 

working programme of the action. The results involve the initiation of numerous bi- 

and multilateral scientific collaborations, working group meetings, short term 

missions, the organization and co-organization of four major conferences, seven 

workshops and the preparation of the book "Magnetohydrodynamics: Historical 

Evolution and Trends" edited by S. Molokov, R. Moreau, and H.K. Moffatt which 

summarizes the work of the COST action and represents an important step to 

enhance the visibility of the subject. Thanks to the effective role of COST P6 in 

establishing a powerful research network in MFD, COST has decided in early 2005 to 

support the new action "Electromagnetic Processing of Materials" which includes 

additional topics and serves to further improve the competitiveness of European MFD 

research. 



2. Scientific background  
 

Magneto Fluid Dynamics (MFD), characterises the study of interaction between 

hydrodynamics and electrodynamics. It deals with contactless control and influence 

of electrically conducting fluids through electromagnetic fields and is of great interest 

for basic research as well as for a variety of technical applications like material 

processing and material science. MFD methods can be applied everywhere, where 

an electrically conducting fluid is to be manipulated without a mechanical contact. A 

classical but not yet exhausted area of application is magnetic or inductive stirring 

and mixing. This successful technology enables contactless stirring and mixing of 

arbitrary hot and aggressive melts. It is recognised that for the huge electrolytic cells 

used to produce aluminium the unwanted wave instability is controlled by the MFD 

effects. A further application is the technology of magnetic braking, which is used to 

calm turbulence during continuous casting through a homogeneous magnetic field. 

Furthermore, space conditions can be simulated by way of magnetic fields (quasi-

weightlessness), fluids flows can be suppressed (steady magnetic fields) or directly 

generated (alternating magnetic fields). These applications are valid, above all, for 

fluids with a high electrical conductivity like liquid metals but also for electrolytes 

(electrochemistry), molten glass, and seawater. The application of MFD methods is 

extremely versatile and reaches from metallurgy and crystal growth to electron beam 

technologies or welding processes. Perspectives of MFD are the use of the results 

for process engineering and the improvement of products in material technologies, 

the transfer of results from space research into earth technologies by using 

electromagnetic fields as well as to prove a fundamental phenomenon of physics the 

dynamo-effect. Generally, the basic phenomena of MFD are investigated, then these 

results are transferred into a variety of industrial applications in co-operation with 

suitable partners. 

 

 

 

 

 

 

 



3. Structure of COST P6 
 

During ist kick-off meeting on 1 March 2000 in Brussels a management committee 

was formed consisting of the following members: 

 

B-        Dr. Danièle Carati  

            Université Libre de Bruxelles  

            Physique Statistique et Plasmas CP 231  

            Campus de la Plaine  

            Boulevard du Triomphe  

            B- 1050 Bruxelles  

            Tel. 32 2 6505813 / 6505816  

            Fax 32 2 6505824  

            e-mail: dcarati@ulb.ac.be  

 

D-        Prof. Dr. André Thess (Chairman)  

            Technische Universität Ilmenau  

            Fakulatät für Maschinenbau - Fachgebiet Thermo- und Fluiddynamik  

            Postfach 100 565  

            D- 98684 Ilmenau  

            Tel. 49 3677692445  

            Fax 49 3677691281  

            e-mail: thess@tu-ilmenau.de  

 

D-        Dr. Gunter Gerbeth (Vice-Chairman) 

            Forschungszentrum Rossendorf  

            Institut für Sicherheitsforschung - Abteilung Magnetohydrodynamik  

            Postfach 51 01 19  

            D- 01314 Dresden  

            Tel. 49 3512603484  

            Fax 49 351260 20 07  

            e-mail: g.gerbeth@fz -rossendorf.de  

 

E-         Prof. Miguel Artigas Alava  



            Universidad de Zaragoza  

            Centro Politécnico Superior - Dpto. Ciencia y Tec.Mat.Fluídos  

            c/. María de Luna 3  

            E- 50015 Zaragoza  

            Tel. 34 976761000 ext. 5140  

            Fax 34 976761957  

            e-mail: martigas@posta.unizar.es  

 

F-         Prof. Jacques Leorat  

            DAEC  

            Observatoire de Paris-Meudon  

            Place Janssen 5  

            F- 92195 Meudon  

            Tel. 33 1 45077421  

            Fax 33 1 45077709  

            e-mail: leorat@obspm.fr  

 

F-         Prof. Dr. A. Alemany  

            LEGI-IMG Grenoble  

            B.P. 53  

            F- 38041 Grenoble Cedex 09  

            Tel. 33 476825034  

            Fax  

            e-mail: antoine.alemany@hmg.inpg.fr  

 

GB-      Dr. Mike H. Jacobs  

            IRC in Materials for High Performance Applications  

            University of Birmingham  

            Edgbaston  

            GB- B15 2TT Birmingham  

            Tel. 44 1214145207  

            Fax 44 1214143441  

            e-mail: m.h.jacobs@bham.ac.uk  

 



GB-      Prof. Tom Mullin  

            University of Manchester  

            Department of Physics and Astronomy  

            GB- M13 9PL Manchester  

            Tel. 44 1612754070  

            Fax 44 1612754056  

            e-mail: tom.mullin@man.ac.uk  

 

GR-      Prof. Andreas G. Boudouvis  

            National Technical University of Athens  

            Department of Chemical Engineering Zografou Campus  

            GR- 15780 Athens  

            Tel. 30 1 7723241  

            Fax 30 1 7723155  

            e-mail: boudouvi@chemeng.ntua.gr  

 

GR-      Prof. Nicholas Kafoussias  

            University of Patras  

            Department of Mathematics  

            GR- 26500 Patras  

            Tel. 30 61997396  

            Fax 30 61997163  

            e-mail: nikaf@math.upatras.gr  

 

I-          Prof. Massimo Tessarotto  

            Universitá di Trieste - Consorzio di Magnetofluidodinamica  

            Dipartimento di Scienze Matematiche  

            Via A. Valerio 12  

            I- 34127 Trieste  

            Tel. 39 0406762666  

            Fax 39 0406762643  

            e-mail: m.tessarotto@cmfd.univ.trieste.it  

 

IRL-     Mr. David Hurley  



            Magnetic Solutions Ltd.  

            Unit 13 - IDA Centre  

            Pearse Street  

            IRL- Dublin 2  

            Tel. 353 1 6704046  

            Fax 353 1 6704047  

            e-mail:   

 

IRL-     Prof. John M.D. Coey  

            Trinity College Physics Department  

            IRL- Dublin 2  

            Tel. 353 1 6081470  

            Fax 353 1 6711759  

            e-mail: jcoey@tcd.ie  

 

LV-      Prof. Olgerts Lielausis  

            Institute of Physics  

            University of Latvia  

            Miera iela 32  

            LV- 2169 Salaspils  

            Tel. 371 2944700  

            Fax 371 7901214  

            e-mail: mbroka@sal.lv  

 

The scientific work of the COST action takes place in frame of the following five 

working groups (WG): 

 

WG1   Fundamentals    (coordinator J. Leorat, Paris) 

WG2   Crystal gowth   (coordinator A. Muznieks, Riga) 

WG3   Poorly conducting fluids    (coordinator G. Gerbeth, Rossendorf) 

WG4   Metallurgy     (coordinator B. Nacke, Hannover) 

WG5   High magnetic fields (coordinator S. Molokov, Coventry) 

 

 



 

4. Main accomplishments 
 

The work of COST P6 was conducted according to the work programme set out in 

the text of the proposal. Below we provide a brief summary of the main 

accomplishments. 

 

4.1 Management committee and working group meetings 
 
COST P6 has conducted eight management committe (MC) meetings, namely 

 

• First MC meeting on 1 March 2000 in Brussels (Belgium) 

• Second MC meeting on 7 June 2000 in Ilmenau (Germany) 

• Third MC meeting on 20 September 2000 in Giens (France) 

• Fourth MC meeting on 19 September 2001 in Brussels (Belgium) 

• Fifth MC meeting on 17 September 2002 in Ramatuelle (France) 

• Sixth MC meeting on 16 October 2003 in Lyon (France) 

• Seventh MC meeting on 27 May 2004 in Coventry (UK) 

• Final MC meeting on 21 September 2004 in Ilmenau (Germany) 

 

In addition each of the five working groups has conducted two meetings per year on 

average. The results of these meetings are detailed in the minutes which can be 

found at the COST P6 website 

 

http://www.maschinenbau.tu-ilmenau.de/mb/wwwtd/COST/COST_Page01.html 

 

4.2 Organization of conferences 
 
The members of COST P6 have actively contributed to the organization of the 

following major conferences: 

 

• 18-22 Sepbember 2000: PAMIR Conference on Magnetohydrodynamics, 

Presqu'ile de Giens, France 



• 15-19 September 2002: PAMIR Conference on Magnetohydrodynamics, 

Ramatuelle, France 

• 14-18 October 2003: International Congress on Electromagnetic Processing of 

Materials, Lyon, France 

• 26-28 May 2004, International Conference on the History of MHD, Coventry, UK 

 

The conferences were combined with meetings of different working groups of COST 

P6 and were consider a major contribution to the international visibility of the field. 

 

4.3 Organization of workshops 
 
In addition to the conferences mentioned above the following workshops and topical 

meetings were organized or co-organized by members of the COST P6 action: 

 

• 4-6 June 2000: International Workshop on Electromagnetic Control of Free 

Surface Flows in Materials Processing, Ilmenau, Germany 

• 20-23 May 2001: International Workshop on Magnetism and Electrochemistry, 

Renvyle House, Connamara, Ireland 

• 27-29 June 2001: International Seminar on Electromagnetic Processing of 

Materials, Coventry, UK 

• 13-14 June 2002: International Workshop on the Use of Magnetic Fields in 

Crystal Growth, Riga, Latvia 

• 17-19 June 2002: International Workshop on High Magnetic Fields, Grenoble, 

France 

• 22-23 January 2004: Topical Meeting on Dynamo Theory, Paris, France 

 

4.4 Short term scientific missions 
 
There have been approximately 15 short-term scientific missions (STSM) in frame of 

COST P6. To give a specific example of the usefulness of these missions it should 

be mentioned that one STSM enabled two researchers of the Institute of Materials 

Science in Dresden to travel to the High Magnetic Field Laboratory in Grenoble and 

to conduct experiments that would have been otherwise impossible. The results of 



the experiments were published in conference proceedings and in journal articles 

with proper acknowledgment of COST funding. 

 

4.5 Joint book publication 
 
Perhaps the most important impact of the COST action is the preparation and joint 

publication of a book entitled "Magnetohydrodynamics: Historical Evolution and 

Trends" edited by S. Molokov, R. Moreau, H.K. Moffatt, to be published in 2005 in the 

Springer series "Fluid Mechanics and Its Applications". This book is an extended 

collection of review papers prepared by members of COST P6 and other researchers 

in response to Dr. Sergej Molokov's initiative during the International Conference on 

the History of MHD (26-28 May 2004, Coventry, UK). The book does not only provide 

an excellent survey of past and present research in magnetofluiddynamics for people 

working in MFD but will certainly also be of great interest for those outside the field 

who wish to become familiar with the fundamentals and challenges of this exciting 

field. We attach as an appendix an outline of the book and the preliminary versions of 

the papers. A final version will be supplied in April 2007.  

 

 

 



 

 

 

 

Attachment 
 

Preliminary version of the book  
"Magnetohydrodynamics:  

Historical Evolution and Trends"  
 

edited by  
S. Molokov, R. Moreau, H.K. Moffatt,  

 
to be published in April 2007 

 
in the Springer series  

"Fluid Mechanics and Its Applications". 
 
 


