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The results of study on the non-thermal ultrafast spin dynamics of rare-earth Bi-doped iron 
garnets with a strong Faraday rotation using all-optical pump-probe technique via the inverse 
Faraday effect, will be presented. Static optical and magneto-optical properties of these 
garnets were measured [1]. A wide range of frequency modes of the magnetization 
precession, covering three orders of magnitude have been observed. At the 1-20 GHz 
frequency range, we demonstrate a beating process, which was the result of exciting 
spatially-distributed magnetostatic spin waves [2]. At picosecond time scale, we demonstrate 
the excitation of the collective exchange resonance between rare-earth (Gd,Yb) and 
transition metal (Fe) sublattices in the 0.04–1.5 THz frequency range using a single 
femtosecond near-infrared pulse. To explain our results we proposed a model of excited 
modes using an analytical description based on the spin wave emission and the Kaplan–
Kittel exchange resonance. 
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