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Abstract: (BigsSb,s) 00_.As, alloys were grown by melting stoichiometric mixture of elements Bi, Sb, and As. The
phases and components of samples were analyzed by X-ray diffraction and the energy dispersion analysis. The
As-doped (less than 8% in nominal) alloys have no impurity phases. Below T =100 K, Biggs;Sbg 5 reveals semicon-
ductor behavior in temperature dependent dc-resistivity, whereas (BiggsSbg 15)0.05sA80.05 Shows a metallic characteris-
tic in the measured temperature range. The plasma of BiygsSby 5 shift towards low energy in far infrared reflectance
spectra with the decrease of temperature, indicating thermally excited response of free electrons. Comparing with
undoped BijgsSby 5, the plasma frequency of 5% As doped compound changes slightly, whereas the scattering rate of
the free carriers increases. The infrared conductivity spectrum is enhanced in the range 600 cm '=2000 cm ', due to the
formation of tails of the energy bands. Combining with the dc electric transport and the analysis of infrared proper-
ties, the Fermi level of (BiggsSbg.15)0.05A80.05 possibly is not situated in the localized states, but in delocalized range.
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Fig. 1 XRD patterns of (BiggsSby.15)1.0-+As, alloys
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Tablel Content of Asin samplesand lattice sizes

Nominal Measured Crystal lattice Crystal lattice
content As/% content As/% a/nm c/nm
0 0 0.4552 1.1913
5 2.5 0.4528 1.1842
8 3.8 0.4487 1.1811
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Fig. 2 Elements mapping of Sb(a), Bi(b) and As(c) in a range of 20 um*20 pm in (Big g5Sby.15)0.95AS0.05, microphologies of

the cleaved surface of undoped Bij g5Sby 15 (d) and (Big gsSbg.15)0.05A80.05 Sample (e)
The rectangles present the scanning area for (Big ssSbo 15)0.95A80.0s and undoped Biy s5Sby 5, respectively



764 AL M OB IR

0.30
~ (Bios5Sbo.15)09sAS0.0s
025} © of
g °Q>\c> E),
S \:\o -1t —
% 0.20 °°o\ 0 50 100 150 D,n/;ﬁ:
~ o Temperature / K _g-8o
iy Al c’'x"°"’~—o70fC””'']:?EE'V;YEH}/A —
= 015F A ~ Lo~
B &A LN /T:FQJ“E
8 Lo —o—As8%
0.10+ 0 o o— As 5%
e —a—As0
0.05 . . . . .
0 50 100 150 200 250 300
Temperature / K

Kl 3 K]ﬁJT’;‘%%WE(Bio.sssbo‘15)1.07xASx(x=0, 5%, 8%)%[SE
IR R 2
Fig. 3 Temperature dependent resistivity of (BiggsSbg 5)1.0 xASy
(x=0, 5%, 8%)

Inset shows the temperature dependence of Hall coefficient
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Fig. 5 Infrared reflectivity of the undoped BijgsSbg ;s and
(Bio.85Sbo.15)0.95A80.05 at 300 K
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Fig. 6 Infrared conductivity spectra of the undoped BiggsSbg s
and (BiggsSbo.15)0.95A80.05 at 300 K

Inset is the proposed diagram of energy bands structure (density of
states, DOS) under ground state near the Fermi level
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