
    
      Fig. 7. 
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Short-spacing corrected spectral index maps of NGC 4565 and corresponding error maps. a: 1.5 GHz in-band total spectral index. b: 1.5 GHz in-band non-thermal spectral index. c: 1.5 GHz in-band spectral index error. d: 6 GHz in-band total spectral index. e: 6 GHz in-band non-thermal spectral index. f: 6 GHz in-band spectral index error. g: Total spectral index between 1.5 and 6 GHz. h: Non-thermal spectral index between 1.5 and 6 GHz. i: Error of spectral index between 1.5 and 6 GHz. The angular resolution in each panel is 12″ FWHM (black circles). All maps extend to the 5σ level in the corresponding total intensity images. The black contours in the in-band maps are placed at the 20σ level, where the maps were cut off before creating the scatter plot in Fig. 14b. See text for more details.



    

  
    
      Fig. 10. 
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Various quantities detemined in this work, shown as function of galactocentric radius r as projected onto the major axis: synchrotron halo scale height hsyn at 1.5 and 6 GHz, halo magnetic field scale height hB2, mid-plane total magnetic field strength B0, advection speed V0, CRE escape height hesc, and diffusion coefficient D0. For NGC 891, hB2 and V0 are shown for constant (a) and (including hesc) for accelerated CRE advection (b). For NGC 4565, hB2 and D0 are shown for energy-dependent (c) and energy-independent CRE diffusion (d). In case of V0, D0, hB2, and hesc, the average between the northern and southern values is plotted. Negative values of r are east and positive ones are west of the minor axis.



    

  
    
      Fig. 11. 
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Maps of total magnetic field strength in NGC 891 (panel a) and NGC 4565 (panel b), computed assuming energy equipartition and an oblate spheroid geometry (see text). The field strength was not calculated in regions where the spectral index between 1.5 and 6 GHz is steeper than −1.2. The angular resolution in both panels is 12″ FWHM.



    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
Diffusion models for NGC 4565 (assuming no energy dependence for the diffusion coefficient). Data points denote the vertical profile of the non-thermal spectral index between 1.5 and 6 GHz (left panels) and the Gaussian model of the non-thermal intensity profile at 1.5 GHz (right panels). The radial position of each profile along the major axis is given in the right-hand-side plot; r <  0 is east of the minor axis and r >  0 is west of the minor axis. Positive z values are on the north side and negative ones on the south side of the mid-plane. Solid lines show the best-fitting diffusion models.



    

  
    
      Fig. 14. 
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Scatter plots of the non-thermal in-band spectral index distributions (6 GHz vs. 1.5 GHz; both are equal along the solid black line), in comparison to different spectral ageing models. a: NGC 891 (Fig. 6b vs. Fig. 6e). b: NGC 4565 (Fig. 7b vs. Fig. 7e). All αnth maps were cut off at 30σ (NGC 891) or 20σ (NGC 4565) of the respective total intensity maps. Each data point represents the 1.5 and 6 GHz spectral index averaged within one synthesised beam and is colour-coded based on the 6 GHz total intensity map (Figs. 3b and 4b). The dash-dotted, dotted, and dashed lines show the expected positions in the plot for the CI, KP, and JP models, respectively, for different break frequencies νbr and three different injection spectral indices αinj. The symbols with error bars represent the Δα maps (panels c and f of Figs. 6 and 7) and are shown for three different intensity values.



    

  
    
      Fig. 16. 
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Non-thermal halo scale height of NGC 891 at 1.5 GHz (left) and 6 GHz (right) as a function of the total magnetic field strength in the mid-plane. Each data point shows the measurement in the 7 strips along the major axis. Red lines shows the best-fitting power-law function, with an exponent of −1.39 ± 0.64 at 1.5 GHz and −1.32 ± 0.61 at 6 GHz.



    

  
    Table D.1. 

Advection models with a constant advection speed for NGC 891.




	r [kpc]
	V [km s−1]
	B0 [μG]
	hB1 [kpc]
	hB1/hB1, eq
	hB2 [kpc]
	hB2/hB2, eq
	
[image: equation]





	−7.94 N
	
[image: equation]
	9.0
	0.30
	0.34
	
[image: equation]
	0.83
	1.22



	−7.94 S
	
[image: equation]
	9.0
	0.30
	0.34
	
[image: equation]
	0.68
	0.41



	−5.29 N
	
[image: equation]
	11.2
	0.20
	0.35
	
[image: equation]
	0.62
	0.30



	−5.29 S
	
[image: equation]
	11.2
	0.20
	0.35
	
[image: equation]
	0.58
	0.26



	−2.65 N
	
[image: equation]
	12.0
	0.30
	0.39
	
[image: equation]
	0.69
	1.00



	−2.65 S
	
[image: equation]
	12.0
	0.30
	0.39
	3.6 [image: equation]
	0.67
	0.16



	0 N
	
[image: equation]
	13.2
	0.20
	0.38
	
[image: equation]
	0.61
	0.29



	0 S
	
[image: equation]
	13.2
	0.20
	0.38
	
[image: equation]
	0.61
	1.14



	2.65 N
	
[image: equation]
	11.5
	0.30
	0.37
	
[image: equation]
	0.64
	0.07



	2.65 S
	
[image: equation]
	11.5
	0.30
	0.37
	
[image: equation]
	0.62
	1.30



	5.29 N
	
[image: equation]
	10.1
	0.25
	0.35
	
[image: equation]
	0.65
	0.18



	5.29 S
	
[image: equation]
	10.1
	0.25
	0.35
	
[image: equation]
	0.59
	1.36



	7.94 N
	
[image: equation]
	9.3
	0.25
	0.31
	
[image: equation]
	0.63
	0.36



	7.94 S
	
[image: equation]
	9.3
	0.25
	0.31
	
[image: equation]
	0.62
	1.36






Notes. “N” denotes north of the mid-plane, “S” denotes south of the mid-plane; V: advection speed; B0: mid-plane magnetic field strength; hB1: scale height of the disc magnetic field; hB2: scale height of the halo magnetic field; hB1, eq, hB2, eq: scale height of the disc or halo magnetic field if energy equipartition is assumed; [image: equation]: reduced χ2 of the fit to the intensity profile; [image: equation]: reduced χ2 of the fit to the spectral index profile.
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