
 



Первая работа… 

 

ЧТО ПОЗВОЛЯЕТ ОБЪЯСНИТЬ ПОДХОД CIDM?  



Self-interacting dark matter (SIDM) 

• Общая идея: рассеяние частица-частица DM 
 
 
 
 

• Как результат – испарение частиц cубгало + drag. 
 

• It is commonly asserted that the desired range of cross-sections necessary 
to explain the observed mass profiles of galaxies is around /mdm  0.5 – 
5.0 cm2g-1 (Tulin &Yu,2017) 
 
 

• Spergel D. N., Steinhardt P. J., 2000: 
«размыв» каспа требует 0.45-450 cm2/gю 
• В работе принимается �/mdm  = 1 – 0.5 cm2g-1 

 



 

Bullet cluster 
�/mdm < 5 cm2g-1 
Markevitch et al. (2004) 



 



 



 



 

Поведение звёздного диска 



 
Распределение плотности 
частиц с высотой 



Основной вывод 

For SIDM cross-sections of 0.5 to 1 cm2g-1, we find 
that a disk galaxy gets significantly warped, and the 
warp oscillates on a timescale of a few hundred 
million years (F before decaying and leaving a 
thickened disk (Figure 9).  

Thus we have identified the warping and thickening 
as distinct signatures of SIDM; more generally 
asymmetries in the light distribution arise once the 
disk is offset from the dark matter. 



 



• We might  expect cold gas accretion to depend on large-
scale structure as well as local density.  
 

• Cold gas accretion from the cosmic web is likely to be a 
dominant factor in the growth of galaxies. At the same 
time, cold gas is expected to be removed or cut off from 
galaxies through a variety of physical mechanisms that 
depend on large-scale environment. 

 
• A particular question regarding the physical effect of large-

scale laments is whether they primarily act as conduits of 
cold gas that can replenish galaxies, or alternatively, as 
regions where galaxies are cut off from cold gas. 



Данные противоречивы….. 

• Kleiner et al. (2017 use spectral stacking of galaxies in the HI Parkes 
All-Sky Survey to show that high-mass galaxies within 0.7 Mpc of 
filament spines have a higher HI fraction than a control sample of 
galaxies more than5 Mpc from filament spines. 

• Kuutma et al. (2017) find that at fixed density, high-mass galaxies 
(Mr < 20 mag) within filaments have reduced star formation rates 
(but not higher masses) and are more likely to have early-type 
morphologies. 

• In this paper, we use HI observations from the ALFALFA survey 
(Giovanelli et al. 2005) to examine the cold gas content of galaxies 
as a function of large scale structure. 

• HI deciency is the logarithmic dierence between the observed HI 
mass and the HI mass expected based on galaxy size:  

HIDef = logMexpHI -  logMobsHI. 
log(MHI/Msun) = 8.72+1.25 logD25 (Toribio et al.,2011). 



Цель работы 

• Our goal is to compare galaxies that are very similar except for their 
large-scale environment. We consider the environmental dependence 
of three properties: stellar mass, color at fixed stellar mass, and HI 
deficiency at fixed stellar mass. 

• In this paper, we use HI observations from the ALFALFA survey 
(Giovanelli et al. 2005) to examine the cold gas content of galaxies as a 
function of large scale structure. 

• HI deficiency is the logarithmic dierence between the observed HI 
mass and the HI mass expected based on galaxy size:  

HIDef = logMexpHI -  logMobsHI. 
log(MHI/Msun) = 8.72+1.25 logD25 (Toribio et al.,2011). 
 
• HI deficiency is fit as a function of three independent variables: 

heliocentric distance, log stellar mass ,  and perpendicular distance 
from the filament spine Dfil. The purpose is to find functions that 
remove the dependence on distance and stellar mass, leaving only the 
residual dependence on the environmental variable of interest, the 
distance to the filament spine. 



 



• Два параметра, характеризующих 
environment: 

• Площадь до 3-го по расстоянию члена  

• Расстояние от оси ближайшего филамента. 

Между ними есть корреляция. 

 



 



 



 

Голубая полоса –группы исключены, 
для удобства смещена вниз. 



• Голубая полоса –группы исключены, 

• для удобства смещена вниз. 

 



 

СУЩЕСТВЕННЫЙ ДЕФИЦИТ HI – ТОЛЬКО В ГРУППАХ! 



Самые главные выводы 

• Хотя цвет и HI в звёздо-образующих галактиках зависит от их 
звёздной массы, даже при фиксированных значениях массы 
дефицит HI выше в более плотном окружении. 

• Галактики «теряют» газ и замедляют SF в группах и в 
филаментах (на расстоянии нескольких Мпс от оси). Этот эффект 
заметен даже в пределах «голубого облака» галактик.  

• Дефицит HI зависит как от локальной плотности, так и от 
расстояния до филамента.  

• Если дефицит HI начиная с Dfil < 4 Mpc, цвет становится краснее 
с Dfil < 1.5 Mpc. This could be interpreted as reddening after gas 
loss as the galaxies move closer to the lament spine.  

• At fixed local density and stellar mass, the galaxies that are the 
most gas-rich are those in small “tendril" structures within voids: 
although they are in signicantly denser environments, on average, 
than galaxies in voids, they are not redder or more HI deficient. 


