


• На ранней стадии мержинга: радиальные 
движения к центру, столкновения газовых 
потоков, ударные волны. 

• Позднее: прямые столкновения газа двух 
дисков. 

• И то, и другое, стимулирует 
звездообразование, и ответственно за 
эмиссионный спектр галактики. 

• Существенная часть потока На может быть 
связана с  ударным возбуждением. 



Цель: кинематические особенности галактик и 
межзвёздного газа при мержинге. 

• We observed 22 galaxy mergers using the SparsePak 
IFU at Kitt Peak National Observatory (KPNO). The goal 
of the observations was to obtain the H velocity maps 
over the entire luminous parts of the galaxies including 
the faint tidal tails, and to find extended shocks and 
outows. 

• Our sample consists of major and minor galaxy mergers 
with mass ratios 1 <  < 8.  

• 82 фибера 5” в диаметре. 



 



 



Our observations were carried out in the 
wavelength range 6050-7000A and did not 
include Hb and [O III] emission lines, so we can 
not use the BPT diagnostic diagrams to separate 
the emission lines. On the other hand, our 
SparsePak observations have a relatively high 
velocity resolution of  30 km/s making it possible 
to use the width of emission lines to separate 
star formation and shocks.  



• Monreal-Ibero et al. ApJ,637, 138 (2006) 
showed that in a shock-heated gas, the 
velocity dispersion of emission lines is 
correlated with low-ionization line ratios 
particularly with [O I]/Ha and [N II]/Ha. 

• Ударное возбуждение: (критерий Rich et al, 
2015 : >90 км/с).  

• Более продвинутый подход: Mortazavi et al. 
MNRAS 474,3423 (2018), 



 
Области 2 и 3 – 
Ударное возбуждение 



 



 
Coalesced  
galaxies 



 



Системы с динамическими моделями 

 



Основные выводы 

• We confirm that most of high velocity dispersion and high  
[N II]/H components are galaxy wide shocks, likely to be induced 
as a result of interaction.  
• We found that the fraction of H emission from shocked gas is 

correlated with the separation of galaxies in pairs. Close pairs 
have higher shock fraction than wide pairs. 

• In the systems with dynamical models a time left to 
coalescence and pericentric separation appear to be 
correlated with the fraction of shocked Ha.  

• We suggest two modes of shock production that are 
responsible for most of the shocks in the early stages of a 
merger, a) after the first passage,  and b) before the 
coalescence. 



 



 

We are carrying out an observing campaign with the Giant 
Metrewave Radio Telescope (GMRT) to image the gas distribution 
of HI-excess galaxies.  
In this paper we present the GMRT observations of four HI-excess 
galaxies along  with VLT and Canada France Hawaii Telescope 
(CFHT) deep optical imaging and Keck spectroscopy. 
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Оптика + радио  

 



Основные выводы 

• What HI-excess galaxies have in common is the contrast 
between their large gas fractions and low level of star 
formation, сorresponding to gas depletion timescales of 
1010 - 1011 year. 

• AGC 192040 is a good candidate for being a Malin 1-type 
low surface brightness galaxy with its extended HI disk (65 
kpc) and large gas fraction (logMHI /M* = 0.222), where 
large specific angular momentum is preserving the gas in 
an extended configuration. 

• Counter-rotation between the gas and stars in AGC 10111 
is a clear indication that the gas in this galaxy is of external 
origin. our detailed study indicates an external origin for 
the HI gas in two cases (GASS 3505 and AGC 10111), but it 
remains unclear how the other HI-rich systems obtained 
their large gas reservoirs. 
 



 



 



Coma-P 

• Extremely LSB.  Найдена по ALFALFA blind HI 
extragalactic survey. no obvious 

• No optical counterpart in existing optical survey 
data (although faint ultraviolet emission was 
detected in archival GALEX imaging). 

• Subsequent detailed HI and optical follow-up 
observations presented in Janowiecki et al. 
(2015) revealed a stellar population of extremely 
low surface brightness stellar population with 
extended HI gas. This source, AGC 229385, we 
hereafter will refer to as Coma P." 



 

WIYN 3.5m 



• In this work, we present new HI line synthesis 
observations of the neutral interstellar 
medium of ComaP constructed by combining 
new higher resolution Very Large Array (VLA4) 
HI line imaging with the WSRT HI line dataset. 



HST 
 

• Peak surface brightnesses 

in the g’, r’, and I’ bands  are  

26.4 mag arcsec^2, 

26.5 mag arcse^2, and  

26.1 mag arcsec 2, respectively. 

 

All of the stellar population of  

ComaP is located within HI gas  

with NHI > 510^20 cm^2  

(4.0 M pc^2). 



 



 



 



 



 



 

Using the most obvious signatures of rotation in the 
three-dimensional data, we estimate the total dynamical 
mass of the ComaP system to be (1 .2\pm0.6)10^8 M. 
It is important to note that this is the sum of the 
estimates of the dynamical masses of the two 
kinematically distinct HI components. ComaP is not 
unusually dominated by dark matter (Mdyn/Mbary ~2.5) 
compared to other Local Volume dwarf galaxies with 
similar dynamical masses. 
 
Regardless of their origins, the physical characteristics of 
ComaP make it an exceptional galaxy. Its physical 
properties are among the most extreme of any known 
source in the Local Volume. ComaP will serve as a 
critical benchmark for our understanding of low-mass 
galaxy evolution. 


