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There are many extensions of the standard model that predict the existence of elec-

troweakly interacting massive particles (WIMPs), in particular in the context of the

dark matter. WIMPs, which may be the dominant component of the dark matter, can

be searched for using several different methods, such as the direct and indirect detec-

tion of the dark matter and the direct production at collider experiments. However, it

is known that Higgsino, which is an example of the WIMP contained in the supersym-

metric extension of the standard model, is difficult to search for in many cases. In this

thesis, we provide a way for indirectly studying WIMPs through the precision study

of the pair production processes of charged leptons or that of a charged lepton and a

neutrino at future 100TeV collider experiments. It is revealed that this search method

is suitable in particular for Higgsino, providing us the 5σ discovery reach of Higgsino

in supersymmetric model with mass up to 850GeV. We also show that this search

method provides important and independent information about every kind of WIMP

in addition to Higgsino. Finally, we also discuss how accurately one can extract the

mass, gauge charge, and spin of WIMPs in our method.


