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Molecularorbital calculationsbasedon the
ExtendedHuckelTheoryhavebeenperformedfor It is noted that the residualresistivities for
clustersof two and eight Si02 molecules.We Ag alloyed with rare earthimpurities from the
report herethe resultsfor an orderedstructure~n latter half of the rareearthseriesareapproximately
which periodicboundaryconditionsare imposed threetimesthe residualresistivity for any other
to saturatethe peripheralbondswhichotherwise trivalent impurity. Moreover,theseresidual
causeextraneouslocalizedstatesto appear.We resistivitiesare essentiallyindependentof the
find an energygapof 13 eV as comparedto the magneticcharacterof the impurities. New thermo-
experimentalvalueof -s~1~eV. The removal of an electric powerdataindicatethe impurity
oxygenresultsin severallevels in the energygap contributionsto the diffusion thermoelectricpower
whichmove upondisplacementof the two arepositive.Theseanomaliesareshown to be
neighboringsilicons. The levelsappearto account consistentwith a very simple model which includes
for the observedultraviolet optical absorption corecontributionsto the scattering.
bandand arealso a possibleorigin for the Received20 July 1970
positively chargedslow surfacestatespresent
neara Si02—Si interface.The additionof either Revised5 October1970
atomic or molecularhydrogento a perfectcrystal
is predictedto yield preferentiallya double
hydrogen-singleoxygencenter.If ambientoxygen
atomsarepresent,a two hydroxl groupcenteris 7. THE OPTICAL SPECTRUMAND
thenmost favorable. MAGNETIC PROPETIESOF TmFeO3 IN

THE SINGLE-ION MODEL
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5. LATTICE DYNAMICS OF CUBIC ZINC California.
SULFIDE BY NEUTRON SCATTERING

L.A. Feldkamp,D.K. Steinman,
N. Vagelatos,andJ.S. King, Department The optical absorptionspectrumof trivalent
of Nuclear Engineering,The University thulium in the orthoferrite is reportedasa function
of Michigan, Ann Arbor, Michigan and of temperature,magneticfield, and photon
G. Venkataraman,NuclearPhysics polarization.Transitionsare shownto be electric
Division, BhabhaAtomic ResearchCentre, dipole. Singlet statesof the ground multiplet are
Trombay, Bombay, India. found at 0, 17.5, 39, and 70 cm’; their represen-

tation labels,characteristicof the low symmetry
The dispersionpropertiesof room temperature C,h site of the thulium ion, are A’, A’, A”, and

cubic ZnSweremeasuredin high symmetry A respectively.The form of the single-ion
directionsby the constant-Qmethod.A valence Hamiltonianmatricesdescribingthe applied and
shell model, following the methodof Woodsel ~ molecularfield perturbationson thesecrystal
was leastsquarefitted to the neutrondatawith field statesis derivedand is usedto accountfor
only fair success.This model and its comparison Zeemansplittings. The sizeof molecularfield
with a rigid ion version arediscussed.Longitudinal interactionsis estimatedfrom the breakdownof
optic brancheswerenotobserved, selectionrules. Single-ioncontributionsto the

temperature-dependentmagnetizationandanisotropy
Received26 August1970 are derivedon the basisof the optical dataand

areshown to be compatiblewith experiment.
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