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The very outskirts of disks form sensitive test areas for models, because their evolution  
is more extreme due to the low disk self-gravity and the lack of gas for star formation. 



• Most exponential disk formation models  have 
difficulty explaining very extended stellar disks, 
because gas densities are too low for star 
formation and any interactions would quickly 
destroy these tenuous disk outskirts. However, 
observations have shown that there is a 
population of galaxies that have an exponential 
light profile traceable out to 10 disk scale-lengths 
with no sign of a break or a separate halo 
component. 



К истории вопроса 
• Схема формирования диска “inside-out”  имеет ограниченную область 

приложения  



 



• Важно, минуя моделирование спектров, 
проследить изменение звездного состава 
по отдельным звездам. 

• Минусы:  

а) только для близких галактик 

б) проблема учета фона 



Предыдущая работа по отдельным звездам 
во внешнем диске NGC300 

• M. Vlajic´, J. Bland-Hawthorn, and K. C. Freeman, 2009 
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• Blue – MS 

• Yellow – intermediate age (AGB) 

• Pink – old stars (RGB) 

После F3   сравнительно молодые звезды  
(~300 млн лет) исчезают.  
RGB есть во всех полях, но они  голубее  
на больших R 
 



Области фона 

 



 

breaks? 



Сравнение модельной и наблюдаемой CMD.  

• Red Clump  слабеет с удалением от центра. 

Самые далекие области: F4-5-6 The NGC300 outskirts is older than 7 
Gyr and probably as old as 10 Gyr. 



 The integrated light profile was scaled to the RGB 
density using the Padova stellar models. 
 
 
 
 
 
We can convert this median color 
to metallicity using the relation by Streich et al. 
(2014) with[/Fe] = 0.3, which results in [Fe/H] =  
-1.6pm0.3 dex. 
 
 
The Type II break we find at R~10’  in the AGB and 
RGB profiles is also supported by a down-bending 
in the UV profile of NGC300 found by Roussel et 
al. (2005) and Gil de Paz et al. (2007). Taken at 
face value, the youngest stellar disk of the galaxy is 
also likely truncated. 



• Таким образом, 

The stellar populations beyond the Type III break 
radius become predominantly old (>9 Gyr) and 
metal-poor ([Fe/H]=-1.6), well separated from 
the inner disk regions. 



Extended disk or stellar halo? 

Если  это протяженный диск: 
• HI наблюдается до 20 кпс – в пользу диска. 
• Как появились звезды на таком расстоянии? Perturbations by 

accretion or minor mergings? 
Если это гало: 
• halo ~R-4.2 и Mhalo(10-19kpc) = 3 107Ms =1.5% Mgal 

• Полная масса гало ~  несколько % по массе.  
Such a massive stellar halo would be very unusual in current low-mass 
disk galaxy models. 
 
• It is expected that wide-field imaging with ground based large 

telescopes would be useful to map out the global structure of the 
extended stellar component, providing evidence to the formation 
history of NGC300 
 


