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We determine the fraction of thermal radio emission in the total flux at the frequency of 1.4 GHz in 30 diffuse star-forming galaxies using the 
approach described in the paper by Parnovsky and Izotova (Astronomische Nachrichten, 2015 Vol.336, Issue 3, p.276). We use the sample of diffuse 
galaxies with active star formation selected from the Data Release 12 (DR12) of the Sloan Digital Sky Survey (SDSS). The SDSS spectroscopic data 
for diffuse galaxies were supplemented by radio data from the FIRST and NVSS catalogues. From the fluxes in the H  emission line corrected for 
extinction and aperture we estimate the fluxes of thermal component of the radio emission at the 1.4 GHz using the result of the paper by J. Caplan 
and L. Deharveng (Astron. Astrophys. 1986, V. 155, P.297) and compare them with total fluxes from the FIRST and NVSS.  

In the sample of diffuse galaxies with active star formation, the distribution of the fraction of thermal radio emission A is similar to the log-
normal one with the median value of 6 %. This is less than the median value which was derived earlier by Parnovsky and Izotova for a sample of 
compact star-forming galaxies, but both distributions of A are similar. 

We study the dependence of A on the W equivalent width of the H  emission line and on the I colour index g-r. The fraction of thermal 
component increases with increasing of the equivalent width of the H  emission line if a colour index is constant or an increasing of the colour 
index at a fixed equivalent width W. The regression analysis provides a dependence on both parameters simultaneously in the form

A C C W W C I I= + − + − with W0 = 24.6, I0 = 0.389, 1 = –1.24 ± 0.07, 2 = 0.0048 ± 0.004 and 3 = 0.40 ± 0.44. It is similar to the regression 

derived for the sample of the compact star forming galaxies.  
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It is shown that it is quite possible to measure spatially unresolved magnetic fields of mixed polarity by the Zeeman effect if

their intensity exceeds 150-200 G. This means that one can interconnect the ranges of the registration of these fields based on

the Hanle and Zeeman effects. This thesis is illustrated by the results of calculations of the half-width of the Stokes profile I for 

the FeI 5247.1 and 5250.2 lines. Parameter I is sensitive to the presence of magnetic fields, regardless of whether they have the

same magnetic polarity within the input aperture of the instrument, or the opposite one. According to the calculations, if the 

accuracy of the measurement of the half-width ratio of these two lines is increased to 0.5 %, then it is possible to measure the

magnetic fields from 70-100 G. On the basis of the proposed method, an estimate of the intensity of the magnetic fields of mixed

polarity in a solar faculae in the tail part of the active region NOAA 1809 was made, which on the day of observations, August 6,

2013, was located not far from the Sun's disc center. The Echelle Zeeman-spectrogram of this region was obtained on the 

Horizontal Solar Telescope of Astronomical Observatory of Taras Shevchenko National University of Kyiv. The magnetic field in 

the faculae was measured in two ways: by shift of of the "center of gravity"of the profiles of the FeI 5247.1 and FeI 5250.2  lines 

in the I + V i I - V spectra and also by the half-width ratio of the profiles I of these lines. The first method allows to measure the 

effective magnetic field Beff, which turned out to be 280 G by FeI 5250.2 and 360 G by FeI 5247.1. The corresponding ratio Beff

(5247.1) / Beff (5250.2) ≈ 1.3 indicates the existence of the sub-telescopic flux tubes with kilogauss fields. However, the ratio of the 

half-width of the Stokes I profiles of these two lines is 1.08, which corresponds to the magnetic field ± 650 G, if magnetic field is 

purely longitudinal. Based on the analysis of these data as well as the results of other studies, one can conclude that in the 

investigated faculae there were probably three magnetic field field components: the fluxtubes with kG field B  the areas of 

background field B  of regular magnetic polarity, and the areas of subtelescopic fields B  of mixed magnetic polarity. In 

absolute value the magnetic flux of tangled mixed-polarity field exceeds the flux of entire regular field with the intensities of

B  and B  at least 2-fold. 

Keywords: Sun, solar magnetic fields, solar faculae, Echelle Zeeman spectrograms, spatially unresolved magnetic fields of 

mixed polarity, three-component structure of magnetic fields.  
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