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Observation of local orbital states and their role for the electronic state

Kobayashi, Yoshiaki
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Nematic fluctuation was investigated from 75As nuclear magnetic resonance
for the iron based superconductors Ba(Fel-xCox)2As2, NaFeAs, and LiFeAs. We found that the electric
nematic fluctuation obtained from Raman scattering can be monitored from the temperature and X
dependence of the in-plane anisotropy (eta) of the electric field gradient at the As nuclear
position. The eta for all samples shows Curie-Weiss type temperature dependence, where the fitting
parameters, C_eta and T_eta, which correspond to Curie constant and the Weiss temperatures,
respectively, systematically have x-dependences. The T_eta’ s show roughly ~ Ts-50 (K) in x <0.05
where the nematic order emerges (Ts is nematic ordered temperature). Similarly with the result of
Raman scattering, the T eta becomes zero with x~0.055. At x>0.055, we found that the T_eta’ s become

negative, suggesting the existence of antiferro-type orbital fluctuation.
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