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Report:

The discovery of iron-pnictide (FeAs) based superconductors [1] with a Tc of up to 55 K is
evidence of how complex the many body problem really is. Similar to the cuprates, the iron
pnictides have a layered structure and the superconductivity emerges from a parent compound
with magnetically ordered layers. For Fe*" in a tetrahedral coordination of As, which inverts the
energies of the egand f2g orbitals, one would expect a local spin of 2 and an orbital degeneracy
because of the singly occupied minority spin eg state. However, neutron scattering does not at all
suggest a local moment of S = 2 but rather suggest at most a small local moment (0.36 . Bat 8 K)
[2] in contrast to the predicted value (~2.3 uB) by the band structure calculation for the parent
compound [3]. Most important is that it is unclear why there is not a large local Fe moment in spite
of the rather narrow d bands and the rather atomic nature of the 3d states. Our aim is to investigate
experimentally the local magnetic properties of these materials.

We have carried out the spin-resolved Fe 2p-3d resonant photoemission using circularly
polarized light for Fe(SepsTeos)y (y = 0.80, 0.90, 0.95) and SrFes 15C0¢ g5ASs, in order to investigate
how the local magnetism works on the Fe based superconductor via the spin polarization in the
valence band on the Fe-site [4]. This type of photoemission has been developed only recently with
very promising results for determining the local 3d spin polarization independent of the orientation
of the local moment [4,5,6]. It makes use of the net spin polarization of photoelectrons emitted
under circularly polarized light in the presence of spin-orbit interaction due to dipole selection rules.
Long-range magnetic order or external fields are not required, in contrast to standard spin-resolved
electron spectroscopies. In order to facilitate a transparent analysis of the spectra, we set the
photon energy at the Fe 2p-3d resonant maximum (hv = 708 eV). Most important is that the
resonant enhancement of the Fe 3d contribution allow us to detect the local spin asymmetry of the
Fe 3d states on the Fe site.



Figure shows the preliminaly analysis of the valence band spectra of Fe(SepsTeos)o9s
obtained by the spin-resolved circular polarized photoemission with hv = 708 eV at low temprature.
One can observe a clear difference between the spectra taken with the photon spin (given by the
helicity of the light) parallel (blue line) or antiparallel (red line) to the electron spin. The broad peak
structure around 700 eV observed in both spectra is mainly due to the Auger electron. One can
also see the peak structure in the parallel spectrum near Fermi-level (Eg) at ~704 €V in contrast to
the broad shoulder structure in the antiparallel spectrum. These structures are mainly due to the Fe
3d states. Most important is the degree of spin polarization defined as the ratio between the
difference and the sum of the spectra taken with the parallel and antiparallel spectra. The Fe 3d
components near Er shows the non-zero but small polarization of 5%. This small spin polarization
on the Fe site is qualitatively consistent with the results of the neutron scattering [2] and the
magnetic circular dichroism on the x-ray absorption spectroscopy [7]. Interestingly, this small spin
polarization on the Fe site is much smaller than that of the Cu-based super conductor, which has
~70% for the Cu 3d states near Ef [6]. This discrepancy opens up the further discussion for
modeling of the mechanism of the superconductivity on the Fe based compounds.
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