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Table 1

N, N, Nppw mf m P(108 A E &wro, wr,
A5 T8 (0% Tme Ty eVXcm) (V) (meV) f= % M "M (eard) (cmd)
cm~3) cm-?) cm-9)

HgldTe 29 68 6.2 0.014 0.40 8.7 0.98 180 17.9 15.7 2.92 — 196 -
HgMnTe 7.8 5 7.3 0.019 0.44 8.0 0.96 236 11.7 16.8 3.42 0.806 141 157
InSb 11 9 10 0.021 0.55 7.7 1.00 220 8.31 10.9 2.9 0.540 144 193
x 2
Table 2
E Ep mf mp Na Ny N, ‘. Wro Wiy
T(X) (me%i) (meV) m—; Mo E. n T (108 N, T M. b %0 (em-1) (cm-1)

cm-S) cm-3)

77 195 130 0.016 0,037 0,28 3.25 1.2 2.8 0.4 3.38 0.56 10.6 14.6 137 157
300 250 116 0.021 0.039 0.28 3.25 1.2 2.8 0.4 4,00 0.63 10.6 15.2 137 153
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Fig. 1 Free carrier absorption spectra for

intrinsic InSb (1, 1, 1), Hg:-,Cd, Te(2, 2')

and Hgi_ Mn,Te (3, 3") at 30K
2" and 3'——the calculation for the scattering
on the po'ar opticalphonons;

1" and 1"——the calculation for scattering on

polar optical and acoustical phonons (1" with =,

=1.5¢V, 1" with 5,=3¢V) and on ionizeJ

impurities
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FREE CARRIER ABSORPTION IN NARROW-GAP
SEMICONDUCTORS

A. E. BELYAEV, N, V. SHEVCHENKO
(Institute of Semiconductors, Academy of Sciences of the Ukrainian SSE,
Prospect Nauki 45, Kiev-28, 252650, USSE)

Z. A. DEMIDENKO
(Inststute of Physics, Academy of Sciences of the Ukrainian SSR, Prospect Nauki 46, Kiev-28, 252028, USSR)

Theoretical and experimental investigations of free carrier absorption (FCA) in
intrinsiec InSb, Hg, ,Cd,Te, Hg, ,Mn,Teand heavily doped Hgy .Cd.Te in the
wavelength range 2.5~50 um have been carried out at 77K and 300 K, It is shown
that in all intrinsic compounds the scatiering of polar optical phonons plays a
dominant role. In InSb the scattering of acoustic phonons and ionized impurities is
taken into accounb. The lack of satisfactory agreement between experimental and
calculated FOA in less perfect Hg, ,Mn,Te points out the additional scabttering
mechanism, This assumption has been confirmed by investigations of FOA in heavily
doped Hg,_,0d,Te. The origin of inelastic electron—phonon scattering mechanism has

been discussed and parameters estimated,

Key words: narrow band gap semiconductors, free carrier absorption, scattering.



