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• ел : о е т  outflow  по  л  
по ло е  Na I D, Mg I, Mg II, C II, and C IV. The 
spectra of galaxies at z = 0, 1, and 2 are taken 
from the large-survey data sets of SDSS DR7, 
DEEP2 DR4, and Erb et al. 2006a,b), respectively. 

•  Cо т ле е о к  дл   z=0, 1, 2  е т 
од ое п еделе е  л кт к по . 

пект  кл д л . л  о е к  к . 
 т л  одел е е д е 

пект . 



• Stellar masses M are obtained by the fitting to 
the photometry (Kauffmann et al. 2003; Salim 
et al. 2007). 

•  SFRs within the fiber (SFRfiber) are measured 
from the extinction-corrected H emission-line 
flux, and  

• total SFR are estimated by applying aperture 
correction with the photometry outside the 
fiber (Brinchmann et al. 2004). 
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• ко о т  outflow о о е о к л  
тет  SFR   z, о о е о л о е ду 

z=1   z=2  л е о т л ет 8.   дл  
Vout) 

• Mass loading factor η



Mass loading factor 



A-ph 1703.02053  

 



 

In this paper, the star formation and gas 

properties of spiral galaxies are compared 

with respect to spiral arm number. We use 

the visual classifications from Galaxy Zoo 2 

(GZ2; Willett et al. 2013) to define samples 

of spiral galaxies differentiated by arm 

number (Hart et al. 2016). These are 

compared by combining estimates of SFRs 

measuring unobscured ultraviolet (UV) 

emission and obscured mid-infrared (MIR) 

emission.  

Atomic gas fractions are also compared to 

investigate whether the presence of 

different types of spiral structure lead to 

deviations in star formation efficiency. 
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HI deficiency?  
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О о е од  

• For galaxies with reliable UV and MIR detections, sSFR has no 
significant dependence on spiral arm number. 

• Spirals with different numbers of arms do have different levels of 
dust obscuration, with many-armed spirals having more UV 
emission from young stars unobscured by dust. The differences 
could be due to the relative distribution of star forming regions in 
galaxies with different spiral structure. In grand design spirals, the 
molecular clouds may be more concentrated in the dense arm 
regions. The consequent increase in dust obscuration may lead to a 
reduction in UV emission compared to that in the MIR. 

• Two-armed spirals are more gas deficient than many-armed spirals, 
meaning they are more efficient at converting to stars.  

• Two-armed spirals are also more likely to host bars, with  50 per 
cent having strong bars compared to only  20 per cent of many-
armed galaxies. 

 



 



Triangulum II- еко д е  по DM? 

• Это UFD – л кт к  

• Laevens et al. (2015) discovered Tri II. Its luminosity is just 
450 L⊙, and its 2D half-light radius is only 34 pc. Kirby et al. 
(2015a, hereafter K15a) measured its velocity  dispersion 
from medium-resolution, multi-object spectroscopy to be 
σv = .  + .  − .  k  s−  fro  si  stars. Martin et al. 
(2016) found that it increased to as uch as  k  s−  i  
the outermost parts of the galaxy. Such a galaxy would 
almost certainly be out of dynamical equilibrium. If Tri II is 
in dynamical equilibrium, either measurement of the 
velocity dispersion would make it the most dark matter- 
dominated galaxy known. 

• О Л   Ч  О Ы   

 



• The only way to determine the binarity of most red giants 
in dwarf galaxies is multi-epoch spectroscopy to search for 
variability in radial velocity.  

• The Deep Extragalactic Imaging Multi-Object Spectrograph 
is a medium- resolution spectrograph at the Nasmyth focus 
of the Keck II telescope. 

• We matched the observed spectra to template spectra. We 
varied the radial velocity of the template spectra to 

i i ize χ . We also correcting for mis-centering in the slit 
by shifting the spectrum to ensure that telluric features, 
such as the Fraunhofer A and B bands, were at zero 
velocity. 

• The data set contains 13 stars identified as members. 



 



 

Figure 4 shows the individual velocity  

measurements of the 12 member stars. 

Each column is the velocity curve of a unique  

member star. 

Thus, the binary orbital velocity of star 46 

 was driving the measurement of the velocity  

dispersion of Tri II rather than orbits in the  

gala ’s  potential.  



 



О о е од  

• The galaxy lies above the mass–metallicity relation defined by Local 
Group dwarf galaxies. Both globular clusters and tidally stripped 
dwarf galaxies occupy this region of the mass–metallicity diagram. 
The upper  limits on the kinematic properties of Tri II are consistent 
with dwarf galaxies, but they are also consistent with globular 
clusters, which have low mass-to-light ratios, like stellar populations 
free of dark matter. 

• New mass limit indicates that Tri II does not have the largest mass-
to-light ratio (M/L) of any non-disrupting galaxy (M/LV <5000, if 
stable). 

• Our high-resolution spectrum of the brightest known member star 
in Tri II shows exceptionally low abundances of Sr and Ba which is 
not typical for star clusters. It may very well be the strongest 
evidence in favor of classifying Tri II as a UFD rather than a star 
cluster. 
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• While all PSB galaxies with strong H will later turn into PSBs 

with moderate H, the opposite is not true. Therefore, we will 

discuss also the strong PSB (H  >  а, hereafter sPSB) 

separately..  

• EML = emission line galaxies. 

• PAS= passive galaxies 

 



 



 



 

 

PSBs represent ~ 7% of cluster galaxies within 1.2 virial radii. Their 

incidence slightly increases from the outskirts toward the cluster 

center and from the least toward the most luminous and massive 

clusters, defined in terms of X-ray luminosity and velocity dispersion.  

• The phase-space analysis and velocity dispersion profile suggest that 

PSBs represent a combination of galaxies with different accretion 

histories. PSBs with the strongest H are consistent with being 

recently accreted.  

• PSBs have stellar masses, magnitudes, colors and morphologies 

intermediate between PAS and EML galaxies, typical of a population 

in transition from being star forming to passive.  

• Comparing the fraction of PSBs to the fraction of galaxies in 

transition on longer timescales, we estimate that the short 

timescale star-formation quenching channel contributes two times 

more than the long timescale one to the growth of the passive 

population.  

• Processes like ram-pressure stripping and galaxy-galaxy interactions 

are more efficient than strangulation in affecting star formation. 


