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[bookmark: OLE_LINK134][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK150]The antiferromagnetic spin dynamics, which is important for both fundamental and applied antiferromagnetic spintronic devices, is hardly perturbed by external field due to the strongly intrinsic exchange interaction. Here, we demonstrate that covering the antiferomagntic RFeO3 (R=Er or Dy) with an exchange-coupled ferromagnetic Fe film, the photo-induced excitation of ultrafast antiferromagnetic spin dynamics is significantly enhanced. Compared with bare RFeO3 orthoferrite single crystals, whose ultrafast spin dynamics can be only effectively triggered by ultrafast laser heating just below the phase transition temperature, in exchange-coupled Fe/RFeO3 heterostructures, we found not only the quasi-ferromagnetic resonance and the impurity mode, but also the coherent phonon and quasi-antiferromagneic modes, were all successfully triggered by femtosecond laser in the whole measured temperature range. Our experimental results not only open a new avenue to engineer the ultrafast antiferromagnetic spin dynamics of rare-earth orthoferrites, but also shed light on ultrafast magnetization manipulation of antiferromagnet in spintronic devices. 
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