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When the Pauli paramagnetic effect is enough strong, type-II superconductors can show a
phase transition to a superconducting state (FFLO state) with finite center-of-mass
momentum of Cooper pairs from the BCS state under a strong magnetic field. Such novel
phenomena beyond the framework of the standard theory of superconductivity are key to
understand mechanism of unconventional superconductivity. However, few examples have
been established on experimental grounds. This is because the anomalies of physical
quantities associated with the phase transitions are very weak and several strict conditions
are required to realize the FFLO state. In this study, we developed homemade dilatometers
with a high resolution of better than 1 pm and performed magnetostriction measurements
with a precise control of the magnetic field orientation. We detected superconducting
internal phase transitions in Sr2Ru0O4 and CeColn5, which suggest the FFLO phase
transition. In particular, in CeColn5, a double superconducting transition was detected in c-
axis magnetostriction while only one transition was observed in a-axis magnetostriction
under c-axis magnetic field. This anisotropy may provide crucial information on the spatial

modulation vector q of the FFLO phase.




