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INFRARED LATTICE VIBRATION OF VAPOUR-GROWN A1N
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Thick films of A1N crystalhavebeendepositedby the
vapour-phasereaction. The restrahlenbandof A1N has
beenfound throughthe reflectivity measurementin the
infrared region. The valuesfor UJT, ~ ~ c~,rand
e4 arealso determined.

POLYCRYSTALLINE A1N films wereprepared angularfrequencyof the longitudinal optical
on glassycarbonsubstratesby the vapour-phase phonon, wL, andtheSzigeti’s effectiveionic
reactionin N

2 stream, usingA1C13 andNH3 as charge, e
4, are also calculated. Thesenumeri-

sourcematerials.1 Films depositedat about cal values are compiled in Table 1.
10500C consistedof many crystallitesof high-
resistivity A1N. An exampleof their X-ray dif- TABLE 1
fraction patternsis shownin Fig. 1.

Summaryof physicalpropertiesof MN at
Infrared reflectivity, R, was measured room temperature

at room temperaturewith suchafilm, whose
thicknesswas about200~t.This thicknessis Former
enoughfor the reflectivity measurement.The Presentwork results
wavelengthdependenceof reflectivity is shown ______________________________________________
in Fig. 2, in which one canseethe reststrahlen
bandof A1N. The solid line in this figure is cal- WT 1.25 x 10’~sec~ —

culatedfrom the following equations.
1.69 x10’~sec~ —

- � 8.50 ~8.52

, o
1_(.~~~T)2_ir(~.T) 4.68

R = e~(w) - 1 ~2 ~l3
I �~(n)+ ~

As seenin Table 1, the valuesfor �0
where �(w)is the dielectric constantdue to in- andfor e4, agreewell with the respectiveones,
teractiononly with the lattice vibration. The which werepreviouslydeterminedfrom the elec-
valuesfor the angularfrequencyof thetransverse trical2 andfrom the optical measurements3,
opticalphonon, wT, the static andoptical dielec- respectively. The valuefor � is equalto the
tric constants,c~and e~,andthe dampingfac- squareof the refractive index, n2, determined
tor for the lattice vibration, r, canbe deter- by the optical method.4
minedby fitting the calculatedreflectivity to each
experimentalone,as seenin FIg. 2. Thus the
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FIG. 1

X-ray diffraction patternof vapour-depositedA1N. Cu-Ka wasused.Abscissa
is twice the diffraction angle, 2 e.
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- FIG.2

0 0 o Wavelengthdependenceof reflec-
C I I I tivity of A1N film. Circles are

5 I 0 I 5 20 experimentalvalues, solid line
WAVELENGTH (~A) calculated.
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Dicke FUme des A1N Kristalls sind von derDampfphase-
Reaktionabgesetztworden. DasReststrahlenbandvon
A1N 1st durchdie Reflexionsmessungim Ultrarot-Gebiet
gefundenworden. Die WertefUr ~T’ ~ L’ ~o, ~ F
mid e* werdenauchbestimmt.


