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Magnetic fields and CRs in the disk-halo interface 
of spiral galaxies 

Ralf-Jürgen Dettmar, Ruhr-University Bochum 

with V. Heesen, B. Adebahr, R. Beck, M. Krause, M. Soida, 
M. Wezgowiec, M. Urbanik, LOFAR MKSP & CHANGES teams  
& CHANGES Team, 

B-field & CRs  possibly important...  
(e.g., talks by Burkhart, McClure-Griffiths) 
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(from Taylor, Cambridge Univ. Press)) 

Magnetic Fields and Cosmic Rays contribute significantly 
to the energy density: 

Urad ˜ UB ˜ UCR ˜ Ukin 

Processes in the interstellar medium  

recognition in cosmological context 

ApJ 783, L20 (2014) 
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ApJ 777, L16 (2013) 

R.-J. Dettmar  |Magnetic Fields and CRs in the disk-halo interface| ASTRON 2.9.2015 

Subaru	  

 the prototypical galactic wind M82 (?) 
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M82	  	  in	  	  X-‐rays	  /	  XMM	  (Wezgowiec,	  et	  al.	  in	  prep.)	  	  

R.-J. Dettmar  |Magnetic Fields and CRs in the disk-halo interface| ASTRON 2.9.2015 

cosmic ray transport in M82 

Adebahr  et al. 2013, A&A 
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	  analysis	  of	  CR	  transport	  (ATCA	  6&20cm)	  	  

 V. Heesen, R.-J. Dettmar et al.  in prep. 

R.-J. Dettmar  |Magnetic Fields and CRs in the disk-halo interface| ASTRON 2.9.2015 



03.09.2015 

6 

NGC	  5775	  comparison	  at	  three	  wavelengths	  

Soida, Krause, Dettmar, Urbanik A&A 2011 
Tüllmann, Dettmar, Soida, et al. A&A, 2000 364,L36 
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very important step: 

solution by quadrupol halo field  

 and even more general description: 
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	  large	  scale	  magne7c	  field	  structure	  in	  halos	  

the	  global	  magneIc	  
fields	  in	  disk	  galaxies	  
typically	  have	  a	  
significant	  poloidal	  
component	  (based	  
now	  on	  6+	  cases	  
studied,	  DeQmar	  &	  
Soida	  2006,	  Soida	  
2005)	  

Soida & Dettmar 

that‘s what is observed:  
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CHANGES:	  
Con7nuum	  HAlos	  in	  Nearby	  Galaxies	  
	  -‐	  an	  Evla	  Survey	  

PI: Judith Irwin, Kingston (ONT/CANADA) 

Making	  use	  of	  the	  JVLA	  

35 edge-on galaxies 

inclination > 75 deg 
DEC >  25 deg 
4 arcmin > D < 15 arcmin 
flux > 23 mJy 

R.-J. Dettmar  |Magnetic Fields and CRs in the disk-halo interface| ASTRON 2.9.2015 

Wiegert et al. AJ 150, 81 (2015) D-array C & L band 
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R.-J. Dettmar  |Magnetic Fields and CRs in the disk-halo interface| ASTRON 2.9.2015 

„averaged“	  radio	  conInuum	  halo	  	  
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HBA	  at	  Jülich	  (FZ	  Jülich-‐	  RU	  Bochum)	  
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LOFAR	  HBA	  	  10hrs	  	  118-‐192	  MHz	  	  	  (Heald,	  Shridar	  +	  MKSP)	  

	  Summary:	  

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

•  New	  broad-‐band	  mulIchannel	  receivers	  provide	  higher	  sensiIvity	  
and	  allow	  for	  new	  analysis	  techniques	  such	  as	  RotaIon	  Measure	  
Synthesis	  

•  CR	  driven	  winds	  could	  be	  important	  for	  the	  evoluIon	  of	  galaxies	  

•  Surveys	  aiming	  at	  measurements	  of	  magneIc	  fields	  and	  CRs	  in	  
halos	  of	  a	  larger	  number	  of	  objects	  are	  underway	  
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Thank	  you	  for	  your	  aQenIon	  	  
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