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In iron-based high-temperature superconductors, the correlations between orbital ordering, spin 
fluctuations and superconductivity are believed to be very important ingredients for understanding 
the pairing mechanism. Nuclear magnetic resonance (NMR), as a local probe, reveals rich 
information on electron spin, charge, and orbital properties of this class of materials, and therefore 
allows for investigating the couplings among different electron degrees of freedom. 
In the last several years, our NMR studies have established clear evidences for the existence of 
either low-energy or high-energy spin fluctuations in many iron-based superconductors, which 
supports the magnetic origin of superconductivity. In particular, the high-pressure NMR on several 
very different systems, including an electron overdoped compound NaFe1-xCoxAs and a hole 
overdoped compound KFe2As2, revealed their closeness to a magnetic quantum critical point under 
structure tuning, whereas long-range order antiferromagnetism is absent. Most intriguingly, both 
the superconducting transition temperature TC and the low-energy spin fluctuations have identical 
non-monotonic dependences on pressure, although with reversed trends for the electron-doped and 
the hole-doped case. Orbital ordering instability is also suggested to enhance the low-energy spin 
fluctuations significantly. These observations link the strong electron correlation effects with a 
magnetic origin, and also indicate large contributions to superconductivity from spin fluctuations, 
and also possibly orbital ordering, in these compounds. 
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