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Report Star formation remains one of the most complex and 
computationally expensive physical processes, even with modern 
numerical techniques and supercomputers. Most recent studies 
started to self-consistently combine the magnetohydrodynamics 
(MHD) of star-forming gas with the N-body dynamics of the 
newly formed stars to study star formation in great detail. 
However, this method does not allow for the simulation of star 
cluster formation in a wide range of parameter space to study 
systems of star clusters. Therefore, simplified star-formation 
models and an instantaneous gas expulsion approach have been 
used by many groups to link the long-term evolution of star 
clusters to their formation conditions. In this project, we aim to 
build a bridge between these two approaches by comparing self-
consistent MHD and N-body simulations of clusters to equivalent 
clusters formed with typical simplified, semi-analytical star 
formation models but then evolve using the full MHD/N-body 
approach. During the project implementation, we will examine 
how well the simplified cluster formation models reproduce the 
results of the more detailed star formation simulations. As a result 
of the project, we expect to obtain a new model of bound star 
cluster formation fully connected to the initial gas cloud properties. 

Purpose Studying the formation of star clusters with combined 
magnetohydrodynamical and N-body simulations considering the 
comprehensive physics of the stellar feedback-driven gas 
expulsion.  

Expected results An important objective of our project is to bring young 

Kazakhstani physicists to a new highly-promising research 

frontier emerging at the crossroads of astrophysics and computer 

science. Actively involved students will use the exciting world 

of astrophysical phenomena to learn how to apply MHD 

simulations in astrophysical problems becoming essential in 

industry and present their own accomplishments at local and 

international schools and conferences. 

We anticipate obtaining new detailed models of star clusters 

which can be used for parameter study of the star cluster 

formation, the long-term evolution, and initial cluster mass 

function. 
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