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The fraction of thermal (free-free) emission in the radio continuum at the frequency of 1.4 GHz is derived in 193 compact star-forming galaxies 

(CSFG). These galaxies with detected radio emission represent the subsample of a larger CSFG sample of about 14 000 galaxies (Izotov, Y.I., 

Guseva, N.G., Fricke, K.J., Henkel, C.: Mon. Not. R. Astron. Soc. 2016, 462, 4427) selected from the Data Release 12 of the Sloan Digital Sky Survey 

(SDSS) (Alam, S., et al.: Astrophys. J. Suppl. Ser. 219, 12, 2015). We use the 1.4 GHz fluxes from the FIRST (Becker R.H., White R.L., & Helfand D.J.: 

1995, ApJ, 450, 559) and NVSS (Condon, J.J., Cotton, W.D., Greisen, E.W., et al.: 1998, AJ, 115, 1693) catalogues. The fluxes of the thermal compo-

nent at 1.4 GHz are derived from the extinction- and aperture-corrected fluxes of the H  emission line in the SDSS spectra following to (Caplan, J.,  

& Deharveng, L.: 1986, A&A, 155, 297) and are compared with the total fluxes in radio continuum. 

The distribution of the fraction of thermal emission A at 1.4 GHz is similar to the log-normal one. Its median values of 6 % and 14 % are derived 

respectively with the H  emission line fluxes which are non-corrected and corrected for aperture. We consider these values as lower and upper 

limits  and discuss their uncertainties introduced by aperture corrections. The derived fractions of thermal emission are similar to those found 

previously for different types of star-forming galaxies. 

We study the dependence of A on various parameters and find strong correlation with the equivalent width of the H  emission line W and the g-

r colour index I. The A value increases with increasing of the equivalent width W at a fixed colour index I  or with increasing of the colour index I at a 

fixed equivalent width W. In the general case, when both W and I are varied, we obtain the relation (A) = C +C (W W )+C (I I )− −  where W0 = 29.3, 

I0 = 0.342, 1 = –0.884 ± 0.02, 2 = 0.0044 ± 0.001 and 3 = 0.23 ± 0.13. Additionally, we find that the fraction of thermal emission at 1.4 GHz is lower 

for older starbursts. 
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We present study of solar flare of 19 July 2000 which arose in active region NOAA 9087 and had M 5.6 / 3N importance. Observational material 
was obtained with the Echelle spectrograph of the horizontal solar telescope of the Astronomical Observatory of Taras Shevchenko National Uni-

versity of Kyiv. The local magnetic fields in this flare were measured by the splitting of emissive peaks of the FeI 5269.54, FeII 4923.93, α, β, γ and 
D3 HeI lines. The basic idea of the method is based on the fact that the flare emission in some spectral lines is clearly divided into two components: 
(1) wider and unpolarized, and (2) more narrow and polarized, with significant Zeeman splitting. This is indication to the two-component structure of 
the magnetic field, with substantially different magnetic fields and thermodynamical conditions in these two components. Due to the fact that the 
polarized emission is quite confidently separated from the unpolarized, it is possible to measure the local magnetic fields directly in the second 
(strong) component regardless of the filling factor. It was found that in the bright place of this flare, which was projected on the sunspot penumbra, 
the effective magnetic field Beff in the FeI 6301.5 i 6302.5 lines measured by splitting of the Fraunhofer profiles, was 900 G. However, the splitting of 

emissive peaks in α, β, γ and D3 lines corresponds to 1000 G, 1400 G, 1450 G and about zero, respectively, with errors of 30-50 G for above-
named FeI lines and about 100–150 G for other lines. This difference in the results is probably due to the fact that in the case of FeI 6301.5 i 6302.5 
lines, the Beff value represents several parameters, including the value of the background field, the filling factor, and the intensity of the local fields 

in the strong component. In contrast, data on the α, β , γ, and D3 lines mainly reflect local fields in the strong component and indicate the non-
monotonous distribution of the magnetic field with height in solar atmosphere, with its maximum at the chromospheric level. Earlier in this flare, 
when constructing its semi-empirical model, local amplification of the magnetic field at the photospheric level was discovered, and its value 
reached 1500 G. These data are confirmed by direct measurements of splitting of emissive peaks in FeI 5269.54 and FeII 4923.93 lines, according to 

which the magnetic field in the flare was 1250 ± 100 G. Thus, in this flare there were at least two regions (possibly two flat layers) of local amplifica-
tion of the magnetic field. 

Keywords: Sun, solar magnetic fields, solar flares, Echelle Zeeman-spectrograms, splitting of emissive peaks, local magnetic fields in the pho-

tosphere and the chromosphere. 
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