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Abstract of Thesis

Superconduetivity of iron-based superconductor LaFeAsO can be induced by suppressing the antiferromagnetic
phase through F doping. On the other hand, LaFePO itself is a superconductor, and F doping cannot significantly
change 7% The difference between the electronic behaviors in LaFeAsQ and LaFePO can be realized from the
difference in their Fermi surface topologies. In particular, around I" point, a 3-dimenional Fermi surface with d2
orbital character appears at in LaFePOQ, while there is a cylindrical Fermi surface with the dx?-#? orbital character
in LaFeAsQ. In our previous study in FFeP1«AsxQosFo1 (= La, Pr, Nd}, a maximum 7:~ 28 K as well as T*linear
behavior in resistivity and strong temperature dependent frare observed at x= 0.6 in = La. Similar behaviors
at x= 0.6 are also able to be observed in £=Pr and Nd in spite of the difference in lattice size. It suggests that
these behaviors are driven by the change of electronic states due to P/As substitution, and such change
corresponds to the exchange of the energy levels of the @22 and dx*-¥* bands. We call this exchange as band

crossover.

In this study, the effect of the band crossover has been further investigated by studying the electronic properties
of polyerystalline LaFeP1xAsxO1yFy with y= 0 and 0.05. For y=0, a new superconducting dome {SC1 dome) with
a maximum 7% of 12 K is observed around x=0 - 0.3. This is separated from another SC dome (SC1 dome) with
7:~10 K at x= 0.6 - 0.8 by an antiferromagnetic region around x=0.3 - 0.6 {AFM2 phase) which is detected by
NMR measurements. These behaviors construet a two-dome structure in the corresponding phase diagram. As y
increases, the two SC domes merge together, changing to a double-peak structure at y=0.05, and a single dome at
#=0.1. The evolution of the electronic behaviors shows that SC2 dome expands as yincreases, and merges with
SC1 dome. The expansion of SC2 dome is due to the spin fluctuation coming from the suppression of AFM2 phase
when yincreases. Strong temperature dependence of Hall coefficient is observed at x=0.3 - 0.8 for y=0, and at
x=06 - 0.8 for y=0.05 and 0.1. This indicates the reconstruction of Fermi surface due to the band erossover and

the presence of two different Fermi surface states in this system.

In addition, the magnetic properties of AFM2 phase for y= 0 is different from the antiferromagnetic phase in
LaFeAsO (AFM1 phase). It is revealed by NMR that AFM2 phase has a long-ranged order but the magnetic
moment is smaller than AFM1 phase. Furthermore, the magnetic transition is rather smooth without any
structural transitions. The density of states revealed by NMR and specific heat decreases with increasing x, and it
particularly decreases faster around the emergence of AFM2 phase, suggesting that the shrinkage of the d2 band
is essential for the formation of AFM2 phase.
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