


NGC1281 
удивительный компактная массивная Е-

галактика с преобладанием темной материи 

• The program’s target sample was a result of 
the Hobby-Eberly Massive Galaxy Survey 
(HETMGS), which looked for high velocity 
dispersion galaxies that are candidates for 
hosting (over-)massive supermassive black 
holes (SMBHs). 

• Объект по размеру и дисперсии скоростей 
похож на компактные массивные галактики 
на больших z. 



NGC1281  
E5,  D=60 mpc 

• Наблюдения охватывают 5R_e – до 7 кпк. 

• Индекс Серсика  – 3.9, либо два компонента: 
n=2.2 , Re=1.7”(inner),  и n=1/3, Re=10” (outer); 
сплюснутости примерно одинаковы  

• Представление распределение яркости: 

A set of multiple Gaussians (MGE; Monnet et al. 
1992; Emsellem et al. 1994). In our case, the 

MGE consists of 8 Gaussians with a common centre 
and a fixed position angle (PA). 



 



Кинематика 

• 3.5м Сalar Alto 

 



 



 



 

В пределах 7 крс: 
NFW profile: 
We obtain a stellar mass of log(M*/Mc) = 10.5+0.2-0.1, 
a dark halo to stellar mass ratio of log(MDM/M*) = 
3.6+1.5-0.5, a black hole mass of log(M/Mc) = 10.0+0.1-
0.2 and an H-band stellar M/L = 0.7+0.4 -0.1.  
 
At small radii (<3”) the black hole is the dominant 
contributor to the total mass budget but quickly 
released from its role by the dark halo, which already 
takes over at  4.5” (i.e. 1 Re or roughly 1.3 kpc). The 
total enclosed mass within the kinematic extent is 
log(MTOT /Mc) = 11.7+0.1-0.2. 



 



Другие модели по сравнению с 
reference model (NFW) 

 



 The effective radius in  NGC1281 encompasses a dark 
matter fraction of fDM = 0.47, and as such, is 3 times 
higher than inferred from the population of regular ETGs 
in the ATLAS3D sample (Cappellari et al. 2013) for galaxies 
with stellar masses in the range of  log(M*)  ~ 11. It is, 
however, in line with the dark matter fraction of BCGs 
such as NGC4889. 
Taking into account the prediction of an unreasonably low 
stellar M/L as well as the presence of an over-massive 
supermassive black hole, we conclude that a spherical 
NFW profile cannot be a fair assumption of the dark halo 
profile of this galaxy. 



Выводы 
       NGC1281 is a dark matter dominated galaxy with a dark matter fraction of 
90 percent  to the total enclosed mass within the kinematic extent, 
irrespective of the adoption of  a NFW or CL halo. 
 
    The extrapolated dark halo profile (NFW) would imply a dark halo virial mass 
of log(MDM/Mc) = 14.1. This halo mass is typically ascribed to the halo of galaxy 
clusters and in contrast to findings based on CDM cosmology and the halo 
abundance matching mechanism.  
 
Model M/L=const = 1.7 (stellar) provides a significantly worse fit to the stellar 
kinematics and is neither able reconcile the dark halo mass with those 
predicted within the  CDM framework nor the stellar M/L with the values 
promoted by its  stellar populations. 
Требуется компромиссная модель! Профиль NFW  не пригоден для 
описания галактики в целом, конфликтуя со звездным отношением M/L.   



 



Две причины пересмотра масс 
Магеллановых Облаков. 

• 1. Измерение собственных движений: 
галактики движутся быстрее, чем 
ожидалось (HST) 

• SMC: 217 ± 26 km/s with respect to the MW 
and 128 ± 32 km/s with respect  to the LMC; 
the SMC cannot be on a circular orbit about 
the LMC 

• 2.  Концепция массивных темных гало. 

 



 
The LMC has a well defined rotation curve 
that peaks at Vc = 91.7 ± 18.8 
km/s and remains flat out to at least 8.7 
kpc (van der Marel & Kallivayalil, 2014), 
consistent with the baryonic Tully-Fisher 
relation. This implies a minimum enclosed 
total mass of M(8.7 kpc) = 1.7 *1010 M⊙; 
the LMC is dark matter dominated. 
The high speed LMC-SMC makes it very 
difficult to maintain a long-lived binary, 
unless the LMC is substantially  more 
massive than traditionally modeled 



 



Выводы  
The  Magellanic Clouds are recent interlopers in our 
neighborhood.  
 Their total masses must be at least a factor of 10 
larger than traditionally modeled. Dynamical friction 
is ~M2. It requires their orbits to be highly eccentric, 
preventing short period orbits.  
 
Finally, the existence of a high relative velocity, LMC-
SMC binary today strongly argues against their having 
completed a previous pericentric approach about our 
Galaxy, as MW tides can efficiently disrupt such 
tenuous configurations. 
 



• The star formation histories (SFHs) of the MCs also 
suggest a common evolutionary history. Weisz et al. 
(2013) illustrate that∼4 Gyr ago, the SFHs of both the 
LMC and SMC appear to increase in concert. It is thus 
reasonable to assume the MCs have maintained a 
binary status for at least the past 4 Gyr. 

 

• The high speed LMC-SMC makes it very difficult to 
maintain a long-lived binary, unless the LMC is 
substantially  more massive than traditionally modeled 

 



• Orbits for the SMC in MOND have small 
periods and apocenters (Zhao et al., 2013). 
Such orbital solutions cannot explain the 
absence of quenching in the star formation 
history of the SMC and the fact that there is 
currently just as much gas in the SMC as there 
is in its much larger 

 



 



 



 



• m-M= 

18.5 (LMC) 

19.0 (SMC) 



 



Выводы 

• Звездное гало, найденное  по клочковатому 
распределению BHB stars, прослеживается “in 
3D” дальше 25 крс от LMC. Обнаружено 
несколько потоков и диффузных облаков. В 
двух случаях  потоки оказались вытянутыми 
примерно вдоль направления собственного 
движения Облака.  Две диффузные области 
звезд совпали с найденными ранее 
карликовыми спутниками.  

• Галактика может быть более массивна, чем это 
принято считать. 


