
    Table 1 

Observational data of NGC 891.


	Morphologya
	Sb



	Position of the nucleusb
	RA(J2000) = 02h 22m 33s.4



		Dec(J2000) = +42°20′57′′



	Position angle of major axisc
	23° (0° is north)



	Inclination of diskd
	89.8° (0° is face on)



	Distancea
	9.5 Mpc (1′′ ≈ 46 pc)



	Star-formation ratee
	3.3 M⊙ yr−1



	Total massc
	1.4 × 1011 M⊙






References. (a) van der Kruit & Searle (1981). (b) Vigotti et al. (1989). (c) Oosterloo et al. (2007). (d) Xilouris et al. (1999). (e) Arshakian et al. (2011).





  
    Table 2 

Parameters of the NGC 891 LOFAR HBA observations.


	Start date (UTC)
	31 March 2013 / 09:00



	End date (UTC)
	31 March 2013 / 16:59



	Interleaved calibrator
	3C48



	Scan length on calibrator
	2 min



	Scan length on target
	15.8 min



	Duration of observations
	8 h



	Final time on target
	5.56 h (21 scans)



	




	Frequency range
	129.2–176.8 MHz



	Final frequency range
	129.2–163.6 MHz



	Total bandwidth on target
	47.6 MHz



	Final bandwidth on target
	34.4 MHz



	Reference frequency
	146.38 MHz






  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
Imageof the full FoV of the LOFAR observations after initial calibration, with NGC 891 in the centre, 3C66 A/B above the centre, and 3C65 at the lower edge of the image. Overlaid is the faceting scheme that was used for the facet calibration: in orange the squares of the calibrator regions that were used to calibrate the facets and in green the resulting facets that are defined by Voronoi tessellation around the calibrators.


    

  
    Table 4 

Imaging parameters for the LOFAR images.



		High-resolution image
	Medium-resolution image
	Low-resolution image
	


	 	 	 	 	 





	uv taper
	–
	7kλ
	2kλ



	Weighting
	−1
	0
	+1



	Angular resolution
	8.3′′ × 6.5′′ (381 × 299 pc2)
	20′′ × 20′′ (920 × 920 pc2)
	40.0′′ × 35.7′′ (1.84 × 1.64 kpc2)



	Cell size
	1.0′′
	3.0′′
	4.0′′
	





  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
LOFAR maps of NGC 891 observed at a central frequency of 146.4 MHz with a bandwidth of 34.4 MHz at two different resolutions. Left panel: Resolution of 8.3′′ × 6.5′′ (shown by the filled ellipse in the bottom left corner). Contours are at 3, 5, 8, 12, 18, 32, 44, 64 × σ where σ = 0.29 mJy beam−1 is the rmsnoise level. The location of SN1986J is shown by the white arrow. Right panel: Resolution of 20′′ × 20′′ (shown bythe filled ellipse in the bottom left corner). Contours are at 3, 5, 8, 12, 18, 32, 44, 64, 76 × σ where σ = 0.8 mJy beam−1 is the rms noise level. The features denoted by “(a)” and “(b)” are discussed in Sect. 4. The colour scale is in units of Jy/beam.


    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
AMI maps of NGC 891 observed at a central frequency of 15.5 GHz with the Small Array (SA) at 142′′ × 121′′ resolution (left) and the Large Array (LA) at 36′′ × 24′′ resolution (right). For the SA image, contours are at 3, 5, 8, 16, 32, 64 × σ where σ = 1.5 mJy beam−1 is the rms noise level. For the LA image, contours are at 3 (white), 5, 8, 12, 18, 36, 72, 108 × σ where σ = 0.11 mJy beam−1 is the rms noise level. The colour scales are in units of Jy/beam. The sizes of the synthesized beams are shown by the filled ellipses in the bottom left corners.


    

  
    Table 5 

Integrated flux densities of NGC 891.



	ν (GHz)
	Flux density (Jy)
	Ref.





	15.5
	0.120 ± 0.012
	This work



	10.7
	0.152 ± 0.026
	Gioia et al. (1982)



	10.7
	0.155 ± 0.010
	Israel & van der Hulst (1983)



	10.55
	0.183 ± 0.010
	Dumke et al. (1995)



	8.7
	0.171 ± 0.023
	Beck et al. (1979)



	6.0
	0.25 ± 0.03
	Schmidt et al. (in prep.)



	4.995
	0.29 ±0.03
	Allen et al. (1978)



	4.85
	0.25 ±0.03
	Gregory & Condon (1991)



	4.8
	0.29 ±0.03
	Stil et al. (2009)



	4.75
	0.30 ±0.03
	Gioia et al. (1982)



	2.695
	0.43 ± 0.06
	Kazès et al. (1970)



	2.695
	0.38 ± 0.03
	de Jong (1967)



	1.5
	0.74 ± 0.04
	Schmidt et al. (in prep.)



	1.49
	0.74 ± 0.02
	Hummel et al. (1991)



	1.49
	0.66 ± 0.06
	Gioia & Fabbiano (1987)



	1.49
	0.70 ±0.07
	Condon (1987)



	1.412
	0.77 ±0.08
	Allen et al. (1978)



	0.75
	1.4 ±0.14
	Heeschen & Wade (1964)



	0.61
	1.53 ± 0.08
	Hummel et al. (1991)



	0.61
	1.6 ±0.16
	Allen et al. (1978)



	0.408
	1.8 ± 0.1
	Gioia & Gregorini (1980)



	0.408
	1.7 ±0.2
	Baldwin & Pooley (1973)



	0.327
	2.1 ±0.2
	Hummel et al. (1991)



	0.330
	2.1 ± 0.1
	Rengelink et al. (1997)



	0.146
	2.85 ± 0.28
	This work



	0.0575
	6.6 ± 1.8
	Israel & Mahoney (1990)






Notes: Uncertainties marked in bold were increased from their original values, as explained in the text.





  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
Thermal map (left panel) and nonthermal map (right panel) of NGC 891 at 146 MHz at a resolution of 12′′, shown by the circle in the bottom left corner. The colour scale is in mJy beam−1.


    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
Spectral index (left panel) and error map (right panel) of NGC 891 between 146 MHz and 1.5 GHz at resolutions of 10′′ (top panel) and 20′′ (bottom).


    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
Maps of nonthermal spectral index (left panel) and corresponding error map (right panel) between 146 MHz and 1.5 GHz at 12′′ resolution. The beam is shown in the bottom left corner.


    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
Equipartition strength of the magnetic field B at 12′′ resolution, in units of μG, determined by assuming energy equipartition between cosmic rays and magnetic fields. Pixels with αn > −0.6 are blanked.The beam is shown in the bottom left corner.


    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
Image of NGC 891 with indication of the boxes used for computing the average intensities, at different distances from the major axis of the galaxy’s projected disk, and in 9 different strips along the major axis.


    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
Profiles of the average intensity at 146 MHz at 12′′ resolution (in mJy beam−1) as a functionof distance z from the major axis (in arcseconds, 10′′ ≃ 0.46 kpc), for the 9 strips of NGC 891 at different distances, x, from the galaxy’s centre along the major axis, corresponding to Fig. 13. The first panel is at x=+7.37 kpc (northern side), the last one at x = −7.37 kpc (southern side). z is negative (positive) on the eastern (western) side of the halo. The red lines show the two-component exponential functions fitted to the data.


    

  
    Table 6 

Scale heights h of the fits to the total intensity at 146 MHz at 12′′ (0.55 kpc) resolution for the 9 strips at different distances, x, from the galaxy’s centre along the major axis, and to the nonthermal intensity at 1.5 GHz, taken from Schmidt et al. (in prep.).



	




	x(′′)
	x(kpc)
	hdisk (kpc)
	hhalo (kpc)
	[image: equation]
	hdisk (kpc)
	hhalo (kpc)
	[image: equation]
	qdisk
	qhalo



			146 MHz
	146 MHz
		1.5 GHz
	1.5 GHz
			




	+160
	+7.37
	0.47±0.11
	3.6±2.0
	2.5
	0.25±0.03
	1.66±0.07
	0.31
	1.9±0.5
	2.1±1.2



	+120
	+5.53
	0.23±0.04
	2.0±0.2
	2.4
	0.15±0.01
	1.40±0.03
	0.37
	1.5±0.3
	1.5±0.2



	+80
	+3.68
	0.21±0.07
	2.0±0.2
	4.4
	0.14±0.03
	1.38±0.06
	4.8
	1.5±0.6
	1.4±0.2



	+40
	+1.84
	0.34±0.09
	2.1±0.4
	6.1
	0.29±0.06
	1.48±0.19
	13
	1.2±0.4
	1.4±0.3



	0
	0.00
	0.26±0.06
	1.8±0.3
	12
	0.13±0.02
	1.13±0.09
	30
	2.0±0.6
	1.6±0.3



	–40
	–1.84
	0.40±0.19
	1.6±0.6
	9.0
	0.21±0.06
	1.07±0.08
	7.0
	1.9±1.1
	1.5±0.6



	–80
	–3.68
	0.30±0.06
	1.7±0.2
	2.8
	0.21±0.04
	1.14±0.08
	4.6
	1.4±0.4
	1.5±0.2



	–120
	–5.53
	0.30±0.06
	2.5±0.4
	1.3
	0.22±0.03
	1.45±0.06
	1.1
	1.4±0.3
	1.7±0.3



	–160
	−7.37
	0.39±0.08
	3.5±1.2
	3.9
	0.21±0.02
	1.51±0.05
	0.26
	1.9±0.4
	2.3±0.8






Notes: x is positive on the north-eastern side and negative on the south-western side. q is the ratio of the scale heights at 146 MHz and 1.5 GHz.





  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
Profiles of the nonthermal spectral index, αn, as a functionof height z above the major axis (in kpc) for the 9 strips at different distances, x, from the galaxy’s centre along the major axis. The top four panels (x > 0) correspond to the northern side of the galaxy and the bottom four panels (x < 0) to the southern side; the middle panel is centred on the minor axis. z is negative (positive) on the eastern (western) side of the halo.


    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
Scale heights in kpc (dark blue) at 146 MHz and magnetic field strengths in μG (red) at different distances x from the galaxy’s centre along the major axis (in kpc). x > 0 corresponds to the north-eastern side of the galaxy and x < 0 to the south-western side. The disk scale heights are shown in the left panel, the halo scale heights in the right panel. The magnetic field strengths are measured from the 1.5 GHz data on the galaxy’s major axis and are identical in all four panels.
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