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Why are globular clusters so important?

• Play a central role in cosmological studies

• The first stellar systems formed in the early Universe

• Help to understand the formation and evolution of 
galaxies

• Help in in stellar evolution theory
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The source of data on globular clusters 
are the Vasiliev (2019)  and Baumgardt
(2019) catalog serves. They contain 
average proper motions calculated from 
data of the Gaia DR2.
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The NFW Milky Way potential
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Where:
• 𝑟2 = 𝑋2 + 𝑌2 + 𝑍2 = 𝑅2 + 𝑍2

• where 𝑀𝑏, 𝑀𝑑 , 𝑀ℎ are the masses 
of these components

• 𝑏𝑏, 𝑎𝑑 , 𝑏𝑑 , 𝑎ℎare the scale 
parameters of the components

Bajkova, Bobylev (2020)

Miyamoto, Nagai (1975)

Navarro et al. (1997)
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Backward and 
forward integration

• For green objects:
𝑑𝑅 = 2(𝑅ℎ𝑚1 + 𝑅ℎ𝑚2)

• For blue objects:
𝑑𝑅 = 2(𝑅ℎ𝑚1 + 𝑅ℎ𝑚2)

+
𝑑𝑉 < 250 𝑘𝑚/𝑠

3 ∗ 𝑅ℎ𝑚 −ℎ𝑎𝑙𝑓 𝑚𝑎𝑠𝑠 𝑟𝑎𝑑𝑖𝑢𝑠
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Terzan 3 NGC 6540
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Visualization of orbit
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Visualization of orbit (collision)
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Statistics of GC collision 
rate in MW galaxy

𝑓 𝑑𝑅 = 10(𝑎 lg 𝑑𝑅 +𝑏)

a = +1.9213  +/- 0.001072 (0.0558%)
b = -4.17689 +/- 0.002082 (0.04985%)

I.e. In each 10 Myr we have at least 1 
collision with dR < 45 pc. 
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Summary

• Backward and forward integrations up to 5 Gyr.

• Check the “collisions” conditions of GC’s.

• Find stable “collisions” pairs.

Our plans:

- determine the mass exchange rate between the 
individual GC’s…

- examine the possible rotation and angular 
momentum exchange rate between the 
individual clusters…

- study of the individual clusters mass function 
evolution (Initial MF – Present Day MF)… 

8



Thanks for you attention!


