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Strong magnetic fields in normal galaxies at high redshift 
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Do galactic winds play a role? 

Dalla Veccia & Schaye/Leiden Springel/MPA 
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Starburst M82 
(Subaru 
Teleskop) 



M82  in  X-rays (Wezgowiec, Dettmar, et al. in prep.)  

XMM/Newton                                                             

Cosmic Rays in Galactic Halos                                    Ralf-Jürgen  Dettmar                                                     
14.6.2011                                                                         Gas in Galaxies 



6 

WSRT 90cm  (Adebahr, Dettmar et al.) 
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Ferrara & McLow 
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SN driven fountain not sufficient to drive wind 

Melioli, …, Dal Pino et al. MN 2008 
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Heesen, Krause, Beck, Dettmar  2009 A&A 494, 563 & 506, 1013 

NGC 253  radiocontinuum study at  3, 6, 20, 90 cm  
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20 cm VLA 
       Total Power 
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VLA 6cm mosaic (15 pointings) 
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Total magnetic field strength 

local magnetic field 
strength 

local Synchrotron-
lifetime 

equipartition magnetic field strength: 

11 



Cosmic Rays in Galactic Halos                                    Ralf-Jürgen  Dettmar                                                     
14.6.2011                                                                         Gas in Galaxies 

Exponential distribution 
with scaleheight: h 
perpendicular to disk: z 

VLA: 6.2 cm 
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distance from the major axis: z 

typical scaleheight ~ 
1.7 kpc  
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Cosmic ray propagation 
cosmic ray propagation speed (bulk speed): 

λ6.2 cm:  

close to escape velocity! 
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Scaleheight vs. Synchrotron- lifetime 

Synchrotron-lifetime 
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Soida, Krause, Dettmar, Urbanik A&A 2011 in press 
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 large scale magnetic field structure in halos 

     the global 
magnetic fields in 
disk galaxies 
typically have a 
significant poloidal 
component (based 
now on 6+ cases 
studied) 

Soida & Dettmar 
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 Summary: 

Halos of spiral galaxies have a significant poloidal magnetic field 
component (quadrupol field) 

The propagation of cosmic rays indicate bulk velocities close to 
escape velocity 

Cosmic ray pressure discussed to support galactic winds 
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                      The End 

Supported by DFG and  DLR 


