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

Inorganic Electrides
a. Cay,Al 403, 50014(C12AT:€, electric conductivity a room temperature 700S/cmm)
b. Ca,,Al;,0,,(C12A7:2e, electric conductivity at room temperature 1500S/cmm)
Both crystals were shaped into cubes with an edge of 2mm and were used for the experiment with the neutron

TOF diffraction experiment.

2. ERFAZERUVUHER (EBRISEKWODGISTIGE . TOEBRZTLBRLTIZEL,)
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

TOF neutron diffraction experiment was done and the intensity data measured on two dimensional detector
were indexed and were converged to structure factors successfully. The analysis of the data will soon start
after the publication of the results on C12A7.

The experiment was done as a part of our project of investigating the electron density distribution of the
electrons left inside of the cages of Ca,,Al,,0,,,,(C12AT:e), which is called as 'free’ electrons here. Since the
crystal structure of C12A7:e is closely related to that of C12A7 and tiny distortion of the crystal structure
due to O ions included perfectly randomly in two cages among the 12 cages in the unit cell, more accurate and
higher resolution single crystal diffraction experiments are necessary. Therefore, the following three kinds of
experiments using the facilities of neutron diffraction at J-PARC and LANCE, and of X-ray diffraction at PF
have been done in our investigation on the inorganic electride:.

1. The X-ray diffraction experiment at PF on C12A7, C12A7:e and C12A7:2e was already finished.
2. The TOF neutron diffraction experiment at LANCE on C12A7 was finished.
3. The TOF neutron experiment at J-PARC on C12A7:e and C12A7:2¢e is reported here.




2. REAERUEER (DD%F) Experimental method and results (continued)

The results on the X-ray crystal structure of C12A7 are now being prepared for publication. The X-ray
study of C12A7 revealed the detailed local deformed structure due to the O ions included in a cage and will be
a firm base for further investigation on the inorganic electride. The neutron experiment at LANCE with higher
resolution than the X—ray experiment will reveal more detailed splitting of atomic positions due to the included
O ion. Based on these studies the diffraction data measured at J-PARC will be analysed and the detailed
splitting of atoms of a cage including 'free’ electrons left after the removal of O ion will be made clear. The
electron density distribution measured by X-ray diffraction is the sum of those of the electrons in the cage
and those around the electronic orbitals of ions. Therefore, the electron density of the 'free’ electrons, which

is expected to be very small, can be made clear only after analysing perfectly the splitting of ions.






