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Abstract

In order to study the state of galactic ISM the intensity emission
line ratios (BPT diagrams, named after "Baldwin, Phillips
& Terlevich") are used to separate main ionization sources. In the
intermediate cases, for example, when the contributions of
radiation from OB stars and from shock waves mix, identification
becomes uncertain. Adding of an extra parameter - the gas velocity
dispersion in the line-of-sight to classical diagnostic diagrams (i.e.
"BPT-𝜎" relations) helps to find a solution. The minimum distance
from the curve that bounds the H II ionization region for each
point in the BPT diagrams that we named it 𝜌 can be useful to
characterize the mechanism of excitation of ionized gas.
We considered the "BPT- 𝜎" relation and the correlation between
𝜎 and 𝜌 to determine ionized gas excitation in several nearby star
forming galaxies. Distributions of the velocity dispersion are
obtained from the scanning Fabry-Perot interferometer
observations at the SAO RAS 6-m telescope, whereas the emission
lines ratio calculated from the archival long-slit spectroscopic data.
The results of this study are presented for UGC 8508 ,Mrk 370
and UGC 8313.

Main Steps (all of them is possible by INO340 Telescope)

✓ Using the long-slit spectroscopic data to obtain the emission lines
ratio

✓ Combining the ionized gas velocity dispersion maps derived from
the scanning Fabry-Perot interferometer observations at the
SAO RAS 6-m telescope with this emission lines ratio

Results

✓ BPT- Sigma diagrams: excitation diagnostic diagrams

Figure 1. Results of observations with the scanning FPI at the 6-m SAO RAS
telescope. Given for UGC 8508: image in the 𝑯𝜶 line and velocity dispersion
corrected for the thermal line broadening. Colour scale is in kms−1. The horizontal
bar in the left- hand panel for this galaxy shows the linear scale of 1 kpc.
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Figure 2. Excitation diagnostic diagrams (BPT-σ) comparing the emission-line
intensity ratios For Mrk 370 according to SCORPIO-2 long-slit observations. The
colored points correspond to different velocity dispersion according to the scale-box
(Up).
𝝈 − 𝝆 diagrams: 𝝆 𝒊𝒔 the minimum distance from the curve that bounds the H II
ionization region based on Kewley et al. (2001) for each point in the BPT diagrams
(Down).

Figure 3. The same as Fig.2 for NGC 4068

Figure 4. The same as Fig.2 for UGC 8313

Conclusion

About UGC 8508: It seems there isn’t correlation between
ρ and σ although our data is not enough to accurate
comment.
About Mrk370: The points with high velocity dispersion are
interesting to study. they are evidence on presence a non
stellar mechanism for excitation of ionized gas that the
correlation between ρ and σ confirms the shock waves in
this galaxy.
About UGC 8313: There isn't tight correlation between ρ
and σ and no many points with high velocity dispersion.

We are comparing the characteristics of some galaxies to
understand more about ρ - σ correlation.


