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This study aims to answer the academic question, “ How does geometrical
frustration affect itinerant or quasi-itinerant electron systems?” To address this, we conducted
microscopic experiments on Ce5Si3 and Ce5Ga2Ge. Our results revealed that some 4f electrons in these

materials exhibit itinerant properties due to the Kondo effect, forming an unknown ground state
with a 0.5 meV spin gap and dispersion relation. This finding suggests that 4f electrons, influenced

by the Kondo effect, undergo a crossover to a nonmagnetic ground state that is neither a spin
singlet nor a Kondo singlet due to frustration, marking the first demonstration of such a crossover.

4f spin singlet Kondo singlet
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