


Проблема

• Эволюция SFR в галактиках требует включения аккреции, 
компенсирующей потерю газа. Однако прямых свидетельств 
аккреции, сопоставимой с SFR, мы не видим.

Три канала аккреции:

• Облака HI, спутники, богатые газом, и разреженный газ низкой 
пов.плотности.

• In the local Universe, a global Hi accretion rate of 0.2 Ms/yr was 
estimated by Sancisi et al. (2008) based on observational findings. 
This accretion rate includes both the accretion of pure gas clouds as 
well as gas-rich dwarf galaxies and is based on the literature of single 
target studies.



• We used  the Westerbork Hydrogen Accretion in LOcal GAlaxieS
(HALOGAS) survey to investigate general characteristics of gaseous 
halos and accretion in a significant sample ). For this purpose, we 
obtained deep (10 -12 hours) HI observations using the Westerbork
Synthesis Radio Telescope (WSRT), reaching typical column density 
sensitivity levels of  1018 cm-2.

• We used the SOurce Finder Application (SoFiA, Serra et al. 2015). 
Тестирование (подгружены облака к datacube).

• Из 36 облаков найдено 36+1.

• Depending on the distance of the cloud, this translates to a detection 
threshold in the range  0.5-3 106 Ms.



Наблюдения
• Из 22 одиночных галактик отдельные облачка HI найдены в 14.



• СС- кандидаты в облака

• С-компаньоны

• T – target galaxy



• Верхний предел для темпов аккреции определялся по времени 
свободного падения облака или спутника  на край диска  (tff1) или 
на центр (tff2) галактики c динамической массой Mdyn.

Calculating the accretion rate as described above 
we find mean neutral gas accretion rates onto the disk
of the host galaxies of 0.03 Ms/yr for all cloud candidates, 

0.18 Ms / yr for all companions within the virial radius.



• Кружки – аккреция облаков

• Звездочки – аккреция облаков

+ спутников



Учет более разреженного газа

• Although HALOGAS provides the deepest resolved survey of nearby 
galaxies to date, there is still potentially a large amount of undetected 
gas at low column density. Such a reservoir was recently claimed to 
have been detected in sensitive Green Bank Telescope (GBT) 
measurements for NGC891 and NGC4565 (Das et al. 2020). Here we 
attempt to estimate the neutral hydrogen gas reservoir that could still 
be hiding below our sensitivity limits.

• Taking 5  1017 cm2 with a line width of 20 km s as an indicative upper 
limit on the detection from the GBT we can obtain a limiting 
maximum mass.





• Сравнение с HVC- облаками

M31 и MW.



Основные выводы

• The cloud detections account for an average accretion rate of 0.03 Ms/ yr over 
the whole sample. If we simply compare this to the average SFR in the sample, 
0.8 Ms/ yr this would not be sufficient to replenish the gas used in star formation. 

• When we consider all detections within the virial radius of our host galaxies, we 
obtain the observed accretion rate to 0.05 Ms/ yr.

• There are hints that galaxies with closer companions have more clouds. If this 
trend could be confirmed in a larger sample it is likely that our cloud candidates 
have a tidal origin instead of being primordial accretion. For now the question of 
why some galaxies display a HVC population and others do not remains open.

• Our study can not exclude that other forms of gas accretion, such as those 
provided by direct infall of ionized intergalactic gas or the condensation of 
coronal gas, triggered by galactic fountain activities, are at work








