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I am honored that Associate Professor Marcel H.F. Sluiter and Professor Yoshiyuki Kawazoe invited
me to the Advanced Research Center of Metallic Glasses (ARCMG) in the Institute for Materials
Research (IMR) as a visiting professor from May to October, 2005. These past five months have an
unusually productive and stimulating time for me. It has been a great pleasure to work here, and to
experience a (too) little of Japanese culture.

During my stay in IMR, | completed a review article on relaxor ferroelectrics, and continued my
work with Professor Sluiter on the lead free relaxor system [Nauwz,Biw2]TiOs. 1 also started two
additional additional projects on lead-free relaxors that were motivated by interactions with
researchers at NEC Tokin:

1) In collaboration with Umesh V. Waghmare, who is also a visiting professor at IMR, | did first
principles calculations of supercell energies for perovskite- and lithium niobate-based supercells
along the pseudobinary join KNbOs - LiNbOs. Combining these results with previous total energy
calculations for tungsten-bronze structure phases (done by U. V. Waghmare) helps to elucidate the
ternary phase relations that govern tungsten-bronze-phase stabilities; and will therefore help
with the design of desired tungsten-bronze structure phases that are stable.

2) | performed over 20 relaxed total energy calculations for ordered supercells in the system NaNbO3z
- KNbOs. All calculated formation energies are greater than zero, which implies a phase diagram
with a miscibility gap. This is scientifically interesting because it means that it may be possible to
synthesize crystals of composition ~[Na12K12]NbOs which have spinodal decomposition induced
concentration waves, and these are expected to promote relaxor properties. Technologically, it
suggests the possibility of a new high-T_C lead-free relaxor to replace the industry standard,
Pb(Zr1xTix)Os, which is being regulated out of the EU market.

I'm hopeful that the fruitful collaboration we have established with my visit will continue in the

years to come. In particular, | look forward to hosting visitors from the Kawazoe laboratory at my

home institution, NIST, and hope to return here myself at the earliest possible opportunity.
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