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     Over the past years, several works have been performed focusing on various characteristics of 
two-dimensional (2D) materials. In the 2D compounds, synthesis of the 3d transition metal 
dichalcogenides (TMDCs) and transition metal halides (TM-halides) such as VSe2, CrI3, etc has 
led to a huge experimental and theoretical interest due to the existence of incredibly rich correlated 
phenomena ranging from room temperature intrinsic ferromagnetism to charge density wave 
ordering, valley polarization, Mott phase, etc [1-3]. However, for most of them, the origin of the 
intrinsic ferromagnetism remained controversial and existence of strongly correlated phase is still 
in doubt. In this way, some other opposite studies indicate that for example the ferromagnetism 
seen in these materials is extrinsic 2D magnetism stemming from vacancies, or proximity effects 
which are not able to be precisely eliminated in 2D crystal growth.  
      To overcome these contradictory results that are related to magnetism and Mott behavior, we 
have determined directly the Coulomb matrix elements between correlated electrons and 
subsequently correlation strength U/W for all TMDCs and TM-halides in two common structures, 
namely octahedral 1T and trigonal 2H structures performing systematic ab initio calculation based 
on the constrained random-phase approximation (cRPA). Based on calculated U and exchange 
interaction J values, we discuss the tendency of the electron spins to order ferromagnetically. In 
the particular cases, our results indicate that experimentally observed MnX2 (X=S, Se) and VX2 
(X=S, Se) have an intrinsic ferromagnetic behavior in pristine form. Among the TM halides in the, 
the correlation strength U/W reaches a maximum in NiX2 and CrX3 (X=I, Br, Cl) with values much 
larger than the corresponding values in elementary TMs and other TM compounds.  
    The Coulomb parameters obtained from ab initio calculations not only provide a fundamental 
understanding of the correlated phenomena in TMDCs and TM-halides, but also these effective 
interactions can also be used in model Hamiltonians thus increasing the predictive power of model 
calculations.  
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