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Theoretical Study to Observe the Spin Gap of the Kagome Lattice Antiferromagnet
Using the Forbidden Transition of ESR
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The kagome-lattice antiferromagnet has attracted a lot of interest, because
the quantum spin liquid is possibly realized in this system. Recently two different theoretical
pictures were proposed for this system; One is the gapless U(1) Dirac spin liquid and the other is
Z2 topological spin liquid with the spin gap. In order to determine which is correct, we considered
the experimental method to observe the spin gap of the kagome-lattice antiferromagnet, using the
electron spin resonace (ESR). The conventional ESR cannot detect the spin gap, because the ESR
transition of the spin gap violate the spin conservation law. However, this forbidden transition is
possible for the kagome-lattice antiferromagnet, because the system must have the
Dzyaloshinsky-Moriya interaction. Using the numerical diagonalization of the theoretical model, we
derived the selection rules of this forbidden ESR transiton and proosed the experiment to determine
whether the system has the spin gap or not.
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