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4f electron systems exhibit a large variety of nontrivial ground states by tuning the hybridization between localized
4f and conduction electrons. Especially, emergence of exotic superconductivity with the large effective mass from
unconventional quantum criticality has attracted much attention. While most of the examples have been reported at the
border of magnetism, similarly exotic states of matter may be found in the vicinity of quantum phase transition with
different degrees of freedom of f-electron, such as electrical quadrupole. In particular, experimental exploration of the
quadrupolar instability is important since few studies on the associated quantum criticality has been made to date.

In such exploration, we found PrTi,Aly and PrV,Aly are the best candidates for the study of hybridization
between quadrupolar moments and conduction electrons. They have non-magnetic I's ground state of crystal electric
field and exhibits strong hybridization effects such as Kondo effect. In this study, we synthesized high quality single
crystals and revealed various physical properties at ultralow temperature region by using dilution refrigerator. As a
result, we discovered heavy fermion superconductivity in both compounds as the first case for a non-magnetic I's
system. This superconductivity is unique as it comes from the interaction between quadrupolar moments. These results
suggest the existence of quantum critical point of quadrupolar ordering. Furthermore, the study in PrTi;Aly shows the
possibility of unconventional superconductivity, related to high T. super conductivity in Fe pnictides.
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