Reflectivity end Band Structure of Eu0. P. M. Grant and J. C. Suits,

IBM Research Laboratory, San Jose. Near-normal incidence reflectivity of

single crystal Eu0 is reported for the energy range 1-9 eV. The spectrunm

displays four major peaks which cen be correlated with similar structure

(2)

1

- . 1 i I ) . .
obscrved for huS( ) and LuSe. Ihe lowest encrgy pesk of this chalcoge-

nide series incrcascs in energy with increasing chalcogenide atomic

[¢7

nurber (increasing lattice constant), whercas the threc higher encygy
peaks move in the opposite direction. The low encrgy structure probably

o)

Ci1C

sriscs from transitions between 4f-levels and the X3 minimun of
- v . Y e . 2+ . . } . _
d-1like conduction band derived from the Eu ions, while the higher encrgy
peaks most likely belong to transitions analogous to those obscrved in
alkeline earth chalcogenides. Assignments for these transitions will be

(3)

4

discussed in terms of recent europium chalcogenide bend structure modcls.
1. J. Mullen and A. W. Lawson, Phys. Letters 24A, 303 (1967).
2. P. Wachter, Phys. Kondens. Materie 8, 80 (1968).

3. S. J. Cho, Phys. Rev. 157, 632 (1967).
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Metal Oxides and Sulphides

I ergy Band Calculations for NiS.* J. M. TYLER,
B WOOD, and J. L. FRY, Louisiana State Univer-
sily aty ition-metal compound with the NiAs
Str , is of in rrently because it ibits a

ticonductor transition accompanied simultane-
raramagnetnc-to-an 11[L‘ rromagne [lL [['Li]'f\illU!L.

for

¢ band calculations are u;u.l' d \ re

1 will b
netic metal .v1]1 be

prescnted and
1ade for the antiferromagnetic, semi-

e will be discussed.

uppuried by the U.S, Air Force Office of Scientific Re-

Structure of TiO as a Function of Compositior
~VCA.* J. M. SCHOEN, Colwmbia University.—
¢t erystal tec is based upon the aug-
wne wave (APW) method and the virtual crystal ap-
1 (VCA c';:r)t--:l to tre

n ’.f ue that 1

has been dev A_L random, 3-

‘-_L.L.Jh nal allo

r with thu

whlo con

al with L1 ins
ttices of ro ly 15%.
esults indicate that the rigid b model is
nly concentrations of 10%. Beyond that
polnt the bands broaden significantly.

p to vacaney

Atomic En

Commission un

— The effective mass ap—
wectron

2 ;..,1 estimate of the el
n time have been used together with
iict the salie tures of
several transport and magnetie prop-

Vacir

-y concentration and
otential model of
in the APW-VCA calculation is examined in light
tal properiies of the solid. Because this
t accurately treat the potential between the
n-tin spheres, good estimates of the transport and
metic properties can be obtained although cohesion can-
not be cor Nonetheless, if it is assumed that the
battom of the conduction band does not vary appreciably with
mposition or total vacancy concentration, the average
clectronic energy i1s minimum.at the observea vacancy con-
centration.

) as a [unction of

sidered.

skt supported by the U, S, Atomic Energy Commission under
contract AT(30-1)3533.

clearly indicate that these ¢ ATEoUN Il

like electrical

n-polari

i Ln
an
data. The extension of t L€
electronic structure of ot lar)
will be discussed and some
Biven.
» K supporied b Ge-3074

Theo
Am,

the Quantum
1. Wilson, Bull.

5. Mag
R, Bell Teley
mal measu

wone Laboie

o general ag

Wit 14

pre

{Loo!

and 4
ment with the ¢

ik
1 lude

netothermal measurements
cry_—;L 11 of the rutile-structu
everal brane ma are observed wi
07-0.9 x 10% G. These data arc
previously reported de H v
include several new bran
pretation. A detailed Fe

will be discussed a u’i com

pul

ance measurements’”

18, M.
5. M.
HE7. Rcflectivity ind B‘. 1d Suuc\u“ of Eul 1

GIIANT and J.
Jose.—Near-normal incidence re;h.mn.
EuO is reported for the energy ran
trum displays 4 major peaks which ca
similar structure observed for EuS™ an
energy peuak of this chalcogenide series i
with incre'*sinrr chalcogenide atomic nun
lattice constant), whereas the 3 higher

C. SUITS, iB8M

W Rescaren

in the opposite direction. The low-¢n e
ably arises from transitions between </ levels and the Xy
minimum of the d-like conducticn band derived {rom e

Eu® ions, while the higher-energy peaks most likely belong



an? SESSIONS HE AND HF

Ingous to thoge ohserved in alkaline earth
signments for these transitions will he

[ recent europium chalcogenide band

wsan,

Phys. Letters 244, 202 (1967).
erlen Materie 8, 50 (1968).

HES.

Ellipsometer Measurements of the Optical Constants
2lum Oxide Films at High Absorption.* FRANK G.
N. CLARK D. SPIVEY, RICHARD W. LAWS, and
J. HOLDEN, University of Nebraska.—The optical con-
umn oxide, inside its absorption edge, were
sis of electroreflectance measurements.
rements were made on 2 films approxi-
00 A in thickness, prepared by anodization
in boric acid. The imaginary part of the
is less than 0.02 at wavelengths longer than
rises steeply at shorter wavelengths. At
n 2300 A, the real part exhibits nor-
~ with slowly increasing slope,
cths. These results will
y reported measurements of re-
tion in tantalum oxide films. Our
i of an in-
ical con-
terest. A
Im thickness by

of Tant

AT TERNOON, 27 MARCH 1969

combining clectroreflectance and ellipsometer data will be

described.

*Work supported by a National Science Foundation Undergratuate
Research Participation Grant.
‘B. J. Holden and F. G. Ullman,
February (1969).

J. Electrochem, Soc, 116,

HE9. Optical and EPR Absorption Studies of Deformed

CaQ and SrO Single Crystals.* THOMAS J. TURNER, Wake
Fovest University.—Single crystals of CaO and SrO were

compressed several percent in an Instrom testing machine.
As a result of the deformation, optical absorption hands

were produced at 276 nm in CaQ and 280 nm in SrQO -
absorption coefficients were proportional to the deg
deformation. A similar band which has been reported hy
Sibley el al.' is MgO at 217 nm. As in MgO no EPR
was observed as a result of this deformation. However,
when the deformed crystals were irradi:
x rays a number of hands appeared ine
This supporis the Seitz prediction that di .;mn ition
tions produce vacancies. As has been obscrved'
formation bands are probably due tr) vacar
or interstitials produced by the
intersati to be t
sorption because of the de

ose

al appears

'W. A. Sibley, J. L. Kolopus, and W. C. II:

JEFFERSON ROOM AT 2:00 P.M.

(W, M, WALSH presiding)

Magneto-Plasmas and Magneto-Optics

le Sca.ttering Theory of Hellconlike Propaga-

{ER d JACEX K. FURDYNA, Purdue Uni-
an - offort to develop powder transmission as a
ic solid-state studies we have solved the prob-
iple scattering of electromagnetic waves by a
bution of aligned anisotropic scatters, in the
limit. The resultant formulas for effective

and permeability are used to discuss the trans-
powdered samples of InSb, InAs, HgSe, and

versily .—
tool for b

vs. Soc. 13, 1454

antum Limit.
wis Diller National
sform interfero-

asure the far
0 to hiieh muenetic
n reflectivity meas-

w diclectric

Tiemne ‘vw-l\’LLa-

Id g Jui mnlum

limit and results from the unequal g factor"? of the 1st
2 Landau levels for a highly nonparabolic set of bands.®

*Also Physics Department, MIT.

t Supported by the U. S. Air Force Office of Scientific Res
! J, C. Burgiel and L, C. Hebel, Phys, Rev. 140, A925 (19
2 G. E. Smith, G. A. Baraff, and J. M Rowell, Phys. Rev.
A1118 (1964),

3 R. N. Brown, J. G, Mavroides, and B, Lax, Phys
(1963).

135,

. Rev, 129, 2055

HF3. Quantum Effects in Cyclotron Resonance in p-Type
InSb and Ge. KENNETH J. BUTTON and £ .
IFrancis Bitler National Magne! Laboratorv,! MIT.
tum effects in the degenerate valence bands have b
served over a wide range of temperaturs a wavelength
of 0.337 mm by using a contmuo s-wave ""\’ laser spec
tromoter and m%-m ic field intens C 5
ude of absor n 5
Y uctors w h ch represent |
ong the complicated f
auttinger and Aum*.' S
ly from acceptor leve!l

ong were obs

sots

v the lowest-1

lying transitions a
was inereased. At
tion holds up to 43°K. The ch:
tions with temperature confir
'S, "ﬁ)cr'.‘nL.\'.'ifl be shown for the 3
tions for temperatures between
tlication of the

individual transiti
the Luttinger anc

. shin theory wil
lowine abstract.
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