Joint meeting of COSTP6-Working Group 1

and CNRS-GDR "Dynamo"

22-23 january 2004,  Observatoire  de  PARIS

77,  boulevard  Denfert-Rochereau- Paris (14)

tentative program -16th january 
Thursday 22 

9h45 : welcome 

10h - 13h: experimental  projects (a)

10h 
Present  state of Riga Dynamo Experiment,   A. Gailitis  (Riga)

10h30
Imposed magnetic field in toroidal screw flow  (Gallium experiment),  P. Frick  (on behalf of Perm  team)
11h
Between VKS1 and  VKS2, F. Daviaud (CEA, on behalf of the VKS team)

11h30
Precession  driving : results from ATER-water experiment ,    J. Léorat  (Observatoire  de Paris)

12h
Proposals  on the facilities for  dynamo experiments,   B. Mikhailovich  (Ben Gurion university)

12h 30
discussion

13h
Lunch

14h –18 h: theoretical  MHD (b)

14h
A  new anti-dynamo theorem,   M. Proctor (DAMTP)
14h30
Effects  of a velocity  modulation on the onset of dynamo instability,  F. Petrelis  (ENS-Paris)

15h
Scale separation approach for low Pm rotating dynamos,  N. Schaeffer (LGIT)

15h30
title to be given,  K.H. Rädler ( Postsdam) 

16h
Coffee pause

alpha effect
16h30
Calculation  of the alpha tensor for a ring  of vortices,   R. Avalos (LEGI)  

17h
alpha and beta effects in a partially ionized  medium,  N. Le Provost (CEA-Saclay) 

17h30
alpha-effect  in  steady and time-dependent cellular flows,  A. Courvoisier (Leeds) 

17h50
discussion
Friday 23

9h-11h: european proposals (c)
9h
Future Dynamo plans in Riga , O. Lielausis (Riga)

9h20
report  on a design study proposal,  G. Gerbeth (Dresden)

9h40
about RTN/NEST proposals,  F. Daviaud  (CEA-Saclay)

10h
discussion
10h30
Coffee pause

11h-13h: numerical  MHD(d)

11h
About magnetorotational instability ,  A. Brandenburg (precise  title to be given later)

11h30
Simulation of MHD turbulence at low to moderate magnetic Reynolds number,  by  B.  Knaepen (ULB)

12 h
Optimisation  of VKS experiment,   F. Ravelet  (CEA)

12h30
The integral  equation approach to kinematic dynamos in finite domains , F. Stefani (Rossendorf)

12h 50 discussion

13h
Lunch

14h-18h: numerical  MHD (e)
14h
An iterative study of induction effects in MHD; application to von Karman swirling flows,   P. Odier (ENSLyon)

14h30 
Simulation of induction at low magnetic Prandtl  number using LES, Y. Ponty (OCA)

15h
A FEM approach for  high magnetic Reynolds  number flows,  C. Nore (LIMSI)  

15h30
Induction in bounded domains, E. Dormy (IPGP)

16h
On the interaction between differential   rotation  and magnetic fields in the Sun, S. Brun (CEA-Saclay)

16h30
discussion

17h
Coffee pause

17h30-18h Conclusions

Abstracts

M. Proctor (DAMTP)  : A new anti-dynamo theorem

The well-known ``toroidal theorem'' of Elsasser and Bullard & Gellman  rules out dynamo action in a conducting sphere when the velocity field has no poloidal  part. It is here shown that for a fixed toroidal velocity field  any poloidal velocity must attain a size if dynamo action is to be possible. The resulting ``anti-dynamo'' theorem generalises the earlier result of Childress  by giving a bound on the product of the suprema of the toroidal and poloidal velocities.

Yannick Ponty ( Observatoire de la Cote D'Azur) :  Simulation of induction at low magnetic

Prandtl number using Large Eddy Simulation.

The first ideas and primary results were presented during the COST meeting in january 2002, we are please to expose the recent developments about this work. We consider the induction of magnetic field in flows of electrically conducting fluid at low magnetic Prandtl number and large kinetic Reynolds number. Using the separation between the magnetic and kinetic diffusive lengthscales, we propose a new numerical approach.

The coupled magnetic and fluid equations are solved using a mixed scheme, where the magnetic field fluctuations are fully resolved and the velocity fluctuations at small scale are modelled using a Large Eddy Simulation (LES) scheme. We study the response of a forced Taylor-Green flow to an externally applied field: tology of the mean induction and time fluctuations at fixed locations. The results are in remarkable agreement with existing experimental data;  a global 1/f behavior at long times is also evidenced.

alpha-effect in steady and time-dependent cellular flows

Some practical informations

Meeting adress:  (map, see http://www.obspm.fr/~unicom/visites/acces_paris.htm)

 Observatoire de Paris

77 , boulevard  Denfert-Rochereau- Paris (14)

Metro :  Denfert-Rochereau  or Port-Royal  (direct connection to Roissy Airport)
thursday morning :  meeting room, basement building B : to the left after the entrance porch

thursday afternoon and friday :  salle de l'atelier : to the right after the entrance porch

travel expenses

The reimbursements of travel expenses from  COST -WG1 participants are  limited to two persons per country member (on the basis of APEX  tickets...). The list of COST participants will  be sent to them.

The GDR Dynamo will  pay expenses of the french participants.

Hotels (without garanty !) : 

1) There is a rather quiet  hotel  close-by :

Hotel du Midi  ** 4, avenue René Coty; 75014 PARIS

tel = 33- (0)1 01.43.27.23.25 ; fax = 33- (0)1 01.43.21.24.58

there are restaurants   rue Daguerre, and vicinity.
2) another (cheaper) hotel : hotel foridor,  see the attached map. it is  51 euros /night , breakfast included
3) Other hotels :

le saphir : 70 rue Daguerre, 33 (0) 1 40 47 67 78   60 euros (shower) 

le daguerre : 94 rue Daguerre, 33 (0) 1 43 22 43 54  76 euros + breakfast 7.6 euros

the following  one is closer to station port-royal ( same RER line), and closer to rue Mouffetard....

hotel de l'esperance   33 (0)1 47 07 10 99  http://fr.federal-hotel.com/hotel_hotel-de-l-esperance-paris_1542.htm
4) You may prefer to be closer to the more animated Quartier latin, but it could be more expensive ( and noisy).

You will find more hotelsfor example  on the site : http://www.paris.org/

If you need any help:

telephone J. Leorat  (work) : 01 45 07 74 21 and ( home ) 01 45 47 27 71; from abroad dial ( 33-1) 45 47 27 71

"Imposed magnetic field in toroidal screw flow (Gallium experiment)"
by P.Frick (on behalf of Perm team)

The magnetic field induced by a nonstationary screw flow of the

gallium in toroidal channel is experimentally investigated. The

results are obtained in a gallium prototype for (sodium) dynamo

experimental program developing at the Institute of Continuous

Media Mechanics, Perm, Russia. The experimental apparatus is a

toroidal channel with diverters which rotates rapidly and then is

affected by an abrupt braking. A transvers magnetic field is

imposed localy on the channel. The space structure and the time

evolution of induced field is measured.

Philippe Odier parlera des méthodes itératives de calculs d'induction:

Title : "An iterative study of induction effects in magnetohydrodynamics; \\

application to von K\'arm\'an swirling flows"

Abstract : We introduce a new numerical approach to study magnetic induction

in flows of an electrically conducting fluid submitted to an external

applied field $\vec{B}_0$. In our procedure the induction equation is solved

iteratively in successive orders of the magnetic Reynolds number Rm. All

electrical quantities such as potential, currents and fields are computed

explicitly with real boundary conditions. We validate our approach on the

well known case of the expulsion of magnetic field lines from large scales

eddies. We then apply our technique to the study of the induction mechanisms

in the von K\'arm\'an flows generated in the gap between coaxial rotating

discs. We demonstrate how the omega and alpha effects develop in this flows,

and how they could cooperate to generate a dynamo in this homogeneous

geometry. We also discuss induction effects that specifically result from

boundary conditions.

If there is still some slot for it, I would like to give a short talk (15-20 

min) with the title

"The integral equation approach to kinematic dynamos in finite domains"

If the program is already finished, its also not a problem for me.

Frank Stefani

Dear Jacques,
Thank you for booking the rooms. If there is some time I could give short talk: 

Present state of Riga Dynamo Experiment. 

Regards,
Agris Gailitis

On the interaction between differential rotation and magnetic fields in the Sun,   S. Brun
