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Fig. 1 The small spheric ionic particles with dielectric function g, embedded in the
non—-absorption medium with dielectric constant ey. The electric fields inside and
outside the particles are denoted by E; and E,,, respectively. E,, is the average field
of composite medium (iomic particles plus medium),
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Fig. 3 The mid-infrared spectra of the a~Fe O; particles.

«— the transmission spectrum of a-Fe;O3 particles by K Br plate methods
------- photoacoustic spectrum of pure a-Fe,O3.
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Fig. 4 The photoacoustic spectra of the a—FegOy particles.

------ « pure-FeQ particles; —+~—«—: the a-FeqOp particles embedded in KBr
powder with the proportion of 1:8; «eereeeee ; the a—FegO3 particles embedded in
KBr powder with the proportion of 1:16.
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Table 1 The parameters of classical oscillators of haematite single crystal.

E)C E|C

£ 20.6 24.1

€on 6.7 7.0
wp(cm—t) 299 526 227 286 437 534
wg,(cm-1) 414 662 230 368 494 662

#2 AROITEM ex=1(f=1/12)% €,=2.86(f=1/8,1/12)
AR AR R E AR SR
Table 2 Values of frequencies of surface phonon mode of spherical
a-Fe:0; particles calculated from Eq. (9) with e4x=1 (f=1/12) and
ex=2.36 (f=1/8, 1/12), respectively.
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STUDY OF EFFECTS OF MEDIUM AND INTERPARTICLE
INTERACTIONS ON OPTICAL ABSORPTION OF SMALL
PARTICLES BY PHOTOACOUSTIC METHOD*

L1 RuoLiN, LiZENGFA, ZHANG GUANGYIN, YU PIN**
(Department of Physics, Nankai University, Tianjéin 300071, China)

ABSTRAOT

This paper presents the results of infrared absorption of small particles got by
photoacoustio method. The shifts of absorption bands of surface mode caused by the
change in medium around particles are distinotly observed and the broadening in the
absorption of surface phonon mode due to the increase in the quadrupole and high
order multipolar moment interaction resulting from the aggregation and abhesion
among the particles is observed, too. The experimental results are discussed and

analyzed.
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