Order-parameter evolution in the Fulde-Ferrell-Larkin-Ovchinnikov phase
probed by *C NMR spectroscopy
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The Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) state represents a general concept of pairing
in multi-component Fermi liquids with strong population imbalance. Clear experimental
realizations of FFLO superconductivity require stringent conditions, such as an orbital critical
field much larger than the Pauli paramagnetic limit, and a mean free path larger than the
coherence length. In the FFLO state, the spin polarization varies as the modulus of the
spatially modulated superconducting gap amplitude, and, thus, its modulation amplitude
represents the order parameter. Indeed, NMR experiments of the organic superconductors 3" -
(ET),SFsCH,CF,SO3 and «-(ET),Cu(NCS), showed the emergence of inhomogeneous line
broadening, which stems from the spatial modulation of the spin polarization [1-3].

We report on our experimental studies of the temperature-dependent order parameter of the
superconducting FFLO state. For that, we utilize *C NMR spectroscopy studied in R"-
(ET),SFsCH,CF,SO3. From a comparison of our experimental results to a comprehensive
modeling of the *C NMR spectra, we determine the evolution of the local spin-polarization
modulation amplitude AKgin upon condensation of the FFLO state. In the experimentally
probed temperature regime, AKgpin Yields a mean-field-type evolution of the order parameter.
Further, the modeling of the spectra in the superconducting phase allows to quantify the
decrease of the average spin polarization, stemming from the spin-singlet coupling of the
superconducting electron pairs in the FFLO state of 3" -(ET),SFsCH,CF,SO:s.
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