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Постановка задачи 

Many of the disrupted satellite dwarf galaxies once harbored nuclear 
star clusters within their cores (NSCs). Thanks to their high densities 
and stellar masses (M⋆ ∼ 10^5−10^8M⊙), NSCs tend to survive the 
tidal disruption of their host galaxy and morphologically evolve into a 
different object class, such as GCs or ultra-compact dwarf galaxies 
(UCDs).  We examine a stellar system (CSS) around the nearby spiral 
galaxy NGC 7531, including the shell-like tidal debris. Our goals are to 
determine the nature of the CSS, reconstruct the accretion history, and 
understand how the large, diffuse shell-like structure formed.





Fig. 1. Amateur image of NGC 7531 (left). DESI Legacy Imaging Survey image of NGC 7531 (right). Sky-subtracted 

image of NGC 7531 as processed by Gnuastro’s NoiseChisel program was used as a basis for photometry 

measurements. Features are labelled: (a): main shell; (b): faint outer shell; c: counter plume.



• DESI Legacy survey: Пределы (3 sigma от темного фона) 29.3, 29.0, 
27.8 (g,r,z)

• Amateur telescope 60 cm, luminance filter, 126x900s (более 30 час)

• Keck spectroscopy





~ 26x9.5 kpc



• Грубая оценка светимости “shell feature” - ~ неск.10^8Ls. 
Соответствующая начальная масса разрушившегося спутника  

~ 10^9 Ms.

Масса NGC7531 – порядка 3∙ 10^10 M⊙



Моделирование спектра
“compact stellar system” (CSS)
(по характеристикам – это UCD) 

• To obtain a non-parametric SFH, we set the time 
bins to [0, 0.1], [0.1, 0.2], [0.2, 0.5], [0.5, 1.0], [1.0, 
2.0], [2.0, 5.0], [5.0,10.0], [10.0, 14.0] , including 
stellar mass (6.0 < log M∗/M⊙ < 7.5), metallicity 
(−2.0 < [M/H] < +0.2), and dust (0 < AV < 2.0).

• We do not attempt to model the stellar populations of the diffuse 
substructure, given the lack of either spectroscopy or near infrared 
photometry. However, we can make a qualitative conclusion that it is 
older than the CSS, given the redder color and implausibility of the 
metallicity being higher.

desi



Compact stellar system

(SSP MODEL)

Age = mass-weighted



• В процессе эволюции

UCD1 вполне может 

переместиться к  Сen.



ЧИСЛЕННАЯ МОДЕЛЬ

NGC 7531:

• NFW  dark halo with M = 3.32 ∙10^11M⊙, Scale radius 11.93 kpc

• Disc with a mass of 2.82 × 10^10M⊙, a scale radius of 2.24 kpc and a 
scale height of 0.21 kpc.

The stellar component:

• stellar mass of 3 × 10^8M⊙, 

• half-light radius 1.5 kpc. 

• A virial mass M200 = 3 × 1010M⊙

• Near-radial motion





• This conclusion matches up well with the recent burst in star formation ∼ 1 
Gyr ago

The present day: a vibrant shell, a trailing stream on the left,
and an additional shell-like low surface brightness structure to
the right.



Cходный случай: NGC4651

The Umbrella Galaxy system may provide an example of dwarf 
quenching during infall to a larger galaxy (Foster et al.,2014)
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