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The discovery of the gquantum anomalous Hall (QAH) effect marked a milestone in the study of
topological quantum states. Experimental realizations of the QAH effect span a range of material systems,
yet all occur at liquid helium temperatures. Here we review the theoretical and experimental progress
achieved in the field of magnetic topological insulators, beginning with the theoretical prediction of the
QAMH effect without Landau levels, and leading to the recent discoveries of antiferromagnetic topological
insulators. We outline alternative approaches to make insintric magnetic topological insulators at higher
temperatures by rational design as well as machine learning methods. We present distinctive mechanisms
with two material examples: one is for integer QAH state and the other for fractional QAH state. This
mechanism, where both magnetism and topology emerge cooperatively from d-orbital physics, suggests a
broadly applicable design principle for engineering magnetic topological phases in correlated materials.
Finally we discuss future perspectives.
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