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1. 5X% Name of sample(s) and chemical formula, or compositions including physical form.

Parent compound of iron-based superconductor, PrFeAsO powder

2. ERAERVHER (ERVIEIWLNENST-HE . TOEHRZELRLTZEL, )
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

The parent compound of iron-based superconductor PrFeAsO exhibits the structural phase transition from the
tetragonal to orthorhombic structure at about 140 K. The Fe and Pr moments have antiferromagnetic ordering
below about 130 K and 12 K, respectively. In the Mossbauer spectroscopy, the amplitude of the electric field
gradient at Fe nuclear rapidly decreases accompanied with the magnetic ordering of Pr moment.[1] This rapid
decrease of the electric field gradient have been explained by the reorientation of the Fe moment; the Fe moment
has large component along c-direction below 12 K, although the moment is parallel to a-axis above 12 K.[1], [2]
However, if the change of the electronic state of Fe 3d electron causes the change of the electric field gradient,
it can be related to the nematicity which is one of the most interesting issues in the iron-based superconductors.
Then, we have planned to investigate the change of the electronic state of Fe 3d electron through the structural
information. Because the orthorhombic lattice distortion is remarkable in the local structure obtained by the
atomic pair distribution function (PDF),[3] we have performed PDF analysis on powder neutron diffraction data
of PrFeAsO obtained by using NOVA.




2. BEEAERUEER (DD%F) Experimental method and results (continued)
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In Fig. 2, the atomic pair distribution function
G(r) obtained at 5 K is shown by open circles.
The Bragg reflection at the smallest Q position
(~0.7 A1) cannot be detected by 90 degree bank.
To obtain G(r), the structure function S(Q)
obtained at 90 degree bank with 1.1 < Q < 40A1
is connected with S(Q) obtained at 45 degree bank 20 25 3.0 35 4.0
with 0.6 < Q < 1.1AL. The red line shows the
fitting result using the structure with Cmma corresponding with the averaged structure. The line almost

G(n (A7)

reproduces the observed G(r). The lattice parameters obtained by the fitting are roughly consistent with the
parameters obtained by the Rietveld analysis. To investigate the change of the local structure accompanied
with the magnetic ordering of the Pr moment and the discrepancy between the local and average structures, the
detailed local structural analysis should be performed on the data obtained at several temperature.
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