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Direct observation of antiferromagnetic spin in real space and momentum space
and its electrical manipulation
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For antiferromagnetic spintronics, electrical detection of antiferromagnetic
spins using the anisotropic magnetoresistance combined with exchange-spring effect and spin Hall
magnetoresistance were performed as well as X-ray magnetic linear dichroism-photoelectron
Microscopic measurement. The results of anisotropic magnetoresistance of ferromagnet/antiferromagnet
bilayers suggest that the appearance of the antiferromagnetic anisotropic magnetoresistance is
strongly influenced by the thickness of antiferromagnt. On the other hand, the combined study of
spin Hall magnetoresistance and X-ray magnetic linear dichroism-photoelectron Microscopic
measurement, we reveal that the spin Hall magnetoresistance of AFM and weak FM components can
compete.
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