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In the current work we present the review of the recent results obtained in our group in the field of antiferromagnetic (AFM) spintronics and magnonics. We begin with theoretical results describing the dynamic of the magnetic excitations in two sub-lattice AFM based on the Landau-Lifshits-Gilbert-Slonczewski equations of magnetizations motion supported by the Neel formalism. These equations include losses, exchange, dipole (anisotropy) interactions and spin current. In contrast with ferromagnets spin torque moment in AFM for easy axis polarization compensates the losses in one sub-lattice while increases them in another sub-lattice. In particular this model permits to describe basic results in a number of recent papers published on our studies. For example, as a first result we suggested temperature controlled generator of terahertz (THz) frequencies based on heterostructure ortho-ferrite (HoFeO) – heavy metal (HM-Pt) generating frequencies in the range 0.2-0.8 THz [1]. On the other hand a frequency controlled THz detector on the AFM-HM structure is proposed in [2]. We also have studied direct and inverse spin Hall effects in AFM resonator, in particular, in the hetestructure FeBO3/Pt [3,4]. In same works we have studied microwave spin pumping  from α-Fe2O3, while at the frequency 1.1 THz spin pumping from thin film NiO was studied in [5]. Continuing THz studies in AFM we have performed experiments on the influence of elastic deformations on the ferromagnetic and antiferromagnetic modes in various AFM materials. This was done using both Brillouin light scattering experimental setup and microwave setup [6]. All this leads to formation of the THz component base using AFM materials [1-11].
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