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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  
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recognition in cosmological context 

ApJ 783, L20 (2014) 
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Pakmor, Pfrommer, Simpson, Springel (2016) 
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Polarized emission (and angles): 
  I ∝ ∫ nCR B┴1+α dl 

Faraday rotation measures of the diffuse 
polarized emission: 
  RM ∝ ∫ ne B║ dl    and  ()= 0+RM. 2 

What we can measure: 
NGC 253  radiocontinuum study at  3, 6, 20, 90 cm  (Heesen, Krause, Beck, Dettmar  2009 A&A)  
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Total	
  magne+c	
  field	
  strength	
  

local magnetic field 
strength 

local Synchrotron-
lifetime 

equipartition magnetic field strength: 
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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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Scaleheight	
  vs.	
  Synchrotron-­‐	
  life+me	
  

Synchrotron-lifetime 
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Cosmic	
  ray	
  propaga+on	
  

λ6.2 cm:  

close to escape velocity! 
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  analysis	
  of	
  CR	
  transport	
  (ATCA	
  6&20cm)	
  	
  

  Heesen, Dettmar, Krause  et al.  2016 MNRAS 458, 332 
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: 
Heesen+ MNRAS 476,158 (2018)  

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: 



28.03.2018 

9 

R.-J. Dettmar  | CRs and Magnetic Fields@ISM in the local Universe | Bamberg 28.3.2018 

example: WSRT multichannel receiver 

(Björn Adebahr, PhD thesis, Bochum 2013) 

„fresh look“ through the latest generation of 
multi-channel broad-band receiver systems 
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Carlos Sotomayor (PhD Bochum 2014) 

WSRT observations of NGC3079 

New	
  technique:	
  Rota+on	
  Measure	
  Synthesis	
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 WSRT observations of NGC3079 
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Carlos Sotomayor (PhD Bochum 2014) 

N3079 (WRST)  
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X-ray emission 
Starburst galaxy NGC 3079 

NGC 3079 soft X-ray image based on XMM-Newton archives. 

18 ks of clean pn data allows detailed spectral analysis. 
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CHANGES:	
  
Con<nuum	
  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 
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Wiegert et al. AJ 150, 81 (2015) D-array C & L band 
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„averaged“	
  radio	
  con+nuum	
  halo	
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Stein, PhD Bochum 2017 
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LOFAR	
  HBA	
  at	
  Jülich	
  (FZ	
  Jülich-­‐	
  RU	
  Bochum)	
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LOFAR	
  HBA	
  	
  10hrs	
  	
  118-­‐192	
  MHz	
  	
  	
  (Heald,	
  Shridar	
  +	
  LOFAR	
  MKSP)	
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  Summary:	
  

•  Halos	
  of	
  spiral	
  galaxies	
  have	
  a	
  significant	
  poloidal	
  magne+c	
  field	
  
component	
  (quadrupol	
  field)	
  

•  New	
  broad-­‐band	
  mul+channel	
  receivers	
  provide	
  higher	
  sensi+vity	
  
and	
  allow	
  for	
  new	
  analysis	
  techniques	
  such	
  as	
  Rota+on	
  Measure	
  
Synthesis	
  

•  CR	
  driven	
  winds	
  are	
  likely	
  to	
  be	
  important	
  for	
  the	
  evolu+on	
  of	
  
galaxies	
  

•  Surveys	
  aiming	
  at	
  measurements	
  of	
  magne+c	
  fields	
  and	
  CRs	
  in	
  
halos	
  of	
  a	
  larger	
  number	
  of	
  objects	
  are	
  underway	
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  you	
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  your	
  aaen+on	
  	
  

Supported by DFG and  DLR 



28.03.2018 

17 


