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Introduction

Scientific interest in phase relationships in the Bi-In-Sb system is mainly due to two reasons. The first one
is a potential application for long wavelength infrared detector materials. The second one is the
development of Pb free solders.
The first systematic and most extensive studies on the Bi-In-Sb phase diagram are the three consecutive
works of Peretti [1958Per, 1960Per, 1961Per] in which a number of vertical sections were determined using
DTA and X-ray diffraction. [1979Ufi] presented the InSb-In2Bi vertical section. The Bi solubility limit in
InSb was investigated by [1964Kos, 1972Jou, 1977Lat, 1979Ufi, 1980Zil1, 1981Lan, 2000Moh].
Experimental works of [1979Ufi, 2000Moh, 2000Dix, 2000Iwa] were devoted to studies of growth and
structural properties of single crystals. Data on the growth and structural properties of thin films were
obtained by [1978Zil, 1980Cad, 1980Zil1, 1980Zil2, 1997Lee1, 1999Wag, 1999Gao, 2001Osz]. The
structure of rapidly quenched solid solutions of InSb-InBi alloys has been studied by [1991She].
Thermodynamic properties of liquid ternary alloys were investigated by [1976Vec, 1978Pre, 1982Erm,
1986Gor, 1997Kam]. Thermal effects of phase transitions have been studied by [1988Evg].
These and some more experimental works are summarized in Table 1.
A calculation of the phase diagram by the Calphad method has been carried out by [2002Cui].

Binary Systems

For the Bi-In, Bi-Sb and In-Sb systems the assessments of [Mas2] were accepted. Thermodynamic data sets
of [2002Cui] for the Bi-In system, of [1992Feu] for Bi-Sb and of [1994Ans] for In-Sb were used to calculate
diagrams and the reaction scheme presented in this assessment.

Solid Phases

No ternary compound has been reported. Table 2 summarizes data for the unary and binary phases.
Negligible solubilities of the third component are found in all binary phases except InSb [1964Kos,
1958Per, 1960Per, 1961Per, 1977Lat, 1979Ufi, 1980Zil1, 2000Moh]. 
From the solid solutions AlxIn1–xSb, GaxIn1–xSb and InAsxSb1–x [2005Sch, 2005Luk, 2005Mis] it is
known, that the homogenization of InSb solid solutions is very slow and even above the melting temperature
of pure InSb needs more than 1000 h to be effective. Thus the measured composition in most cases is the
frozen in equilibrium composition during growth conditions. For liquid phase epitaxy or single crystal
synthesis by the methods of Bridgman or Czochralski these conditions depend mainly on the composition
of the melt. The temperature of growth is a range just below the liquidus temperature of this composition.
[1972Jou] varied the InBi content in InSb-InBi melts up to 70 mol% and from grown single crystals
determined the solidus curve of InSb1–xBix (Fig. 2) along this section. [2000Moh] by the same method
measured a solidus curve of similar shape but about 1 mol% larger solubility of InBi. [2000Dix] reported a
higher value of x = 0.065 for the composition of a single crystal grown from a melt with 20 mol% InSb +
80 mol% InBi. Three other papers [1977Lat, 1979Ufi, 1981Lan] reported slightly lower x values than
[1972Jou] for solid solutions grown from melts of the section InSb-InBi. These authors measured also
samples grown from melts of the sections InSb-Bi and InSB-In2Bi and reported lower Bi contents for the
first one, but slightly higher Bi contents for the second one. The generally accepted assumption, that the
homogeneity range of InSb1–xBix is practically restricted to Sb-Bi exchange thermodynamically postulates
the highest Bi solubility to be in the InSb-InBi section. In the dataset of [2002Cui] the homogeneity range
of InSb1-xBix is neglected. Considering the possibility of Bi substitution on the Sb sublattice of this phase
and adding a parameter oL In:Bi  = 5300 5T + 0.5(oG(In)

In + oG Bi) J mol–1 to the dataset the calculation
reproduces well the solidus line x = f(T) of InSb1–xBix given by [1972Jou].
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The lattice parameter variation of the InSb1-xBix solid solution up to x = 0.017 is given in Fig. 1 according
to the measurements of [1972Jou]. It can be represented as a = 647.9 + 16x pm. These results correlate well
with data of [2000Moh] where the lattice parameter was found to increase from 647.8 to 648.1 pm in the
range x = 0 to x = 0.02.
Metastable single-crystal epitaxial InSb1–xBix solid films with x = 0.12 (6 at.% Bi) were obtained by
sputtering from independently controlled InSb and Bi targets [1980Zil1, 1980Zil2, 1980Cad]. The authors
believe that these maximum values obtained in their experiments along the InSb-InBi section do not belong
to a fundamental limit of the solid solubility.

Quasibinary Systems

The two vertical sections InSb-InBi and InSb-In2Bi are likely to be quasibinary ones because the three
compounds InSb, InBi and In2Bi melt congruently. Indeed [1958Per, 1960Per, 1961Per, 1972Jou, 1979Ufi]
reported the sections InSb-InBi and InSb-In2Bi to be quasibinary systems of eutectic type (degenerated to
the compositions of InBi and In2Bi), respectively. 
No temperature maximum or minimum was found along the monovariant line of the liquid phase in the
L  +  three-phase equilibrium [1958Per, 1960Per]. Thus the vertical section InSb-Bi is not a
quasibinary system, which is easily understandable as in the binary systems the liquidus temperature
increases monotonically from Bi towards Sb, but decreases monotonically from Bi towards the Bi + InBi
eutectic. Calculations using the dataset of [2002Cui] confirm the quasibinary degenerated eutectic character
of the two sections InSb-InBi and InSb-In2Bi (Figs. 2 and 3). In Fig. 3 the boundary of  is not exactly in
the plane of section, but at 50 at.% In. The line in the diagram is the projection into the section plane along
constant Bi content. The section InSb-Bi is clearly not quasibinary.

Invariant Equilibria 

Invariant equilibria calculated from the dataset of [2002Cui] are given in Table 3. In E1, U1, U2, E2, and E3
the liquid phase participates. In the publication [2002Cui] the authors reported the reactions E1 and E2 as U
type reactions, the compositions given, however, show clearly the liquids to be located inside the triangles
of the three solid phases and thus the reactions clearly are ternary eutectics. The temperatures of U1 and E3
reported by [2002Cui] do not exactly fit with the recalculated ones. Due to a ternary extension of Raoult’s
law the difference between the binary Bi-In three-phase equilibrium temperatures and the ternary
four-phase temperatures are strongly related to the Sb mole fractions of liquid in the four-phase equilibria.
To show these differences the temperatures in Table 3 and Fig. 4 are given with two digits after the point.
With the assumption of zero solubility of Sb in (In), ,  phases coexisting in the solid-phase equilibrium
D1 this equilibrium is totally degenerated and exactly equals to the binary eutectoid  + (In) with the 
phase being in equilibrium but not participating in the reaction. In reality it may be either below (E type) or
above (U type) the binary three-phase reaction depending, if the solubility of Sb in  is greater or less than
the mean of the Sb solubilities in  and (In), respectively. The calculated reaction scheme is given in Fig.
4. The calculated equilibrium temperatures are in good agreement with the experimental ones measured by
[1960Per, 1961Per]. 

Liquidus and Solidus Surfaces

A liquidus surface projection of the Bi-In-Sb is given in Fig. 5, calculated from the dataset of [2002Cui]
showing liquidus isotherms at temperature intervals of 50°C. The liquidus temperatures increase
significantly with increasing Sb concentration whereas the solidus temperatures only slightly are
suppressed, they contain the invariant equilibria summarized in Table 2. A liquidus surface projection
drawn by [1960Per] shows the univariant curve L +  +  going exactly into the Bi corner, which is
thermodynamically very unlikely. As [2002Cui] showed, the experimental points of [1960Per] fit equally
well with the calculated vertical sections, meaning that this unlikely feature of the liquidus surface is not
supported by the experimental data. 
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The solidus surface of the Bi-In-Sb system in Fig. 6 is calculated using the dataset of [2002Cui] with the
additional parameter oL In:Bi mentioned above.

Isothermal Sections

Below the solidus temperature the  phase (InSb1-xBix) is in equilibrium with all other solid phases. The
corresponding isothermal sections can be constructed by connecting all boundaries of the binary phase
diagrams by straight lines with the  phase. This is demonstrated in Fig. 7 by the calculated isothermal
section at 75°C. Isothermal sections above the lowest solidus temperature can be constructed similarly using
additionally the corresponding liquidus isotherm shown in Fig. 5. Only the  corner of the three-phase
equilibrium L +  +  has to be extra calculated. It is somewhat more Sb rich than the corresponding solidus
temperature of the binary Bi-Sb system. This is demonstrated by the calculated isothermal sections at 300
and 400°C in Figs. 8 and 9, respectively. 

Temperature – Composition Sections

Seventeen vertical sections were measured by Peretti [1958Per, 1960Per, 1961Per]. Twelve of them were
calculated by [2002Cui] and compared with Peretti’s experimental points. The fit with the experimental
points is very good, although the drawings of Peretti contain some unlikely or even incorrect features. Only
the calculated temperatures of secondary crystallization of the (Bi,Sb) solid solution (  phase) are
significantly higher than the measured ones. This may be due to segregation as the first parts of the primarily
crystallizing solid solution contain nearly pure Sb and do not equilibrate during the following
crystallization. Thus the experimental points belong to secondary crystallization starting in a melt depleted
by Sb at a lower temperature, whereas the calculation gives equilibrium temperatures where the
L+ / L+ +  boundary passes the initial composition of the sample. In Figs. 10 and 11 two calculated
vertical sections are shown as examples.

Thermodynamics

The enthalpy of mixing of Bi-In-Sb melts was determined by quantitative thermal analysis at 632°C for five
sections with constant In/Bi ratios of 16/1, 2/1, 1/1, 1/2, and 1/9 by [1976Vec]. The error of the
determination was estimated to be about 5%. The obtained results are represented graphically in Fig. 12 by
isoenthalpy lines. Bi-In-Sb liquid alloys are characterized by positive and negative deviations from ideality.
The maximum enthalpy of mixing 4.99 ± 0.20 kJ mol–1 corresponds to a ternary composition with
xIn = 0.441 and xBi = 0.059.
The enthalpy of mixing along the InSb-Bi section was determined by [1978Pre] at 612°C using a high
temperature calorimeter. The derived enthalpies of mixing were reported with reference not to the pure
liquid elements as in Fig. 12, but referenced to the pure binary liquid InSb and liquid pure Bi, Fig. 13. They
show a positive deviation from ideality with a maximum at about 0.56 kJ mol–1 near xBi = 0.6. The authors
compared their results with calculations using a Redlich-Kister description as well as an approach to the
associated solution model. 
The thermodynamic activity of bismuth in dilute InSb-Bi liquid alloys with xBi < 0.014 has been determined
by emf measurements (immersion method) at 678°C by [1982Erm]. For bismuth concentrations up to 1 at.%
the deviation from ideality is negative. A transition to positive deviations from Raoult’s law occurs at
bismuth concentrations above 1 at.%.
The partial Gibbs energies of indium in liquid and heterogeneous mixtures were obtained by the emf method
[1986Gor] for three sections with constant Bi:Sb ratios of 2:1, 1:1 and 1:2 in the temperature interval 497
to 527°C. From the temperature dependencies of the measured emf values partial enthalpies of mixing of
In were derived. The results (Fig. 14) were used for calculation of the integral properties in the whole
concentration range and of the liquidus surface. 
Thermal effects accompanied with the crystallization of liquid alloys belonging to the InSb-InBi and
InSb-In2Bi sections were studied by quantitative thermal analysis by [1988Evg]. Their results are shown in
Table 4. The concentration dependence of these thermal effects show regions near InSb in both the
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InSb-InBi and InSb-In2Bi sections in which these thermal effects are larger than the heat of fusion of InSb.
This is in accordance with the positive enthalpy of mixing shown in Fig. 13.
Thermodynamic activities of indium in liquid alloys was studied between 613 and 906°C by [1997Kam]
using the emf method with zirconia solid electrolyte. These investigations were carried out at fifteen alloys
along the three sections In-Bi0.8Sb0.2, In-Bi0.5Sb0.5, and In-Bi0.2Sb0.8. The results are shown in Fig. 15.
The mixing enthalpy and Gibbs energy of liquid alloys were estimated by [1991Pri] in the framework of
their own empirical model.
The enthalpies of mixing measured by [1978Pre], the activities of In in liquid from [1997Kam] and the
partial enthalpy of mixing of In in liquid from [1986Gor] were used by [2002Cui] for a thermodynamic
assessment of the system. The corresponding curves calculated from the assessed thermodynamic dataset
are shown in Figs. 13 to 15. As the figures show, this thermodynamic dataset reproduces well the measured
thermochemical quantities of liquid in the ternary system. As was outlined in the previous chapters the
thermodynamic description proposed by [2002Cui] fits also well with most experimental data of phase
relations in the system. This thermodynamic assessment can be improved by considering substitution of Sb
by Bi in the  phase and modeling the ternary solubility of this phase, which was neglected by [2002Cui].
As already pointed out above in “solid phases” the sublattice model In(Bi,Sb) with a single parameter
oL In:Bi   = 5300 5T + 0.5(oG(In)

In + oG Bi) J mol–1 added, the assessed dataset enables good reproduction
of the measurements of Bi solubility in  by [1972Jou].

Notes on Materials Properties and Applications

In the last years increasing efforts have been made to search for suitable Pb free solders. Since Bi, In and
Sb are important elements for the development of Pb free solders, the Bi-In-Sb system is included in the
present volume considering its potential technical perspective for solder applications.
Table 5 summaries the available experimental works devoted to the study of physical properties of
InSb1–xBix bulk alloys and thin films. Main emphasis in investigation of materials properties of Bi-In-Sb
alloys was given to the InSb1–xBix phase. This material is very interesting as it is a semiconductor InSb
modified by InBi with semi-metal behaviour. Hence the band-gap energy can be varied over a wide range.
Consequently narrow-gap semiconducting compounds can be obtained, which are of highest interest as
promising materials for photoelectronic devices operating in the long wavelength infrared range (7.4 to 16

m) [1997Lee1, 1997Lee2, 1998Lee, 2000Iwa]. The limited equilibrium solubility of Bi in InSb is the main
obstacle in the growth of InSb1–xBix alloys with optimal electronic properties. The liquid phase epitaxy
method (LPE) provides a maximum Bi alloy content of x = 0.01 to 0.025 with Eg  0.1 eV [1979Ufi,
1981Lan, 1997Akc] depending on the growth temperature, which is somewhat below the liquidus
temperature of the selected liquid composition. 
Supersaturated thin films can be obtained by sputtering [1978Zil, 1980Zil1, 1980Zil2, 1980Cad] with Bi
contents up to 6 at.% (x up to 0.12), by low-pressure metalorganic chemical vapor deposition (LP-MOCVD)
[1997Lee1, 1997Lee2, 1998Lee, 1999Wag] with x up to 0.058, by quenching of liquid with a rate of about
106K s–1 [1991She] (x = 0.02 to 0.04), or by flash evaporation [2001Osz] (x = 0.02). An increase of the
electron concentration and a decrease of their mobility was observed with increasing Bi content of the solid
solution. Figures 16 and 17 show these properties, measured by [1997Lee2] at 77 and 300 K, as functions
of the Bi content. The metastable single-phase films show very good thermal stability. After annealing up
to 120 h at temperatures below 229°C films with x = 0.12 remained single phase [1980Zil2]. Annealing 12 h
at 266°C resulted in precipitation of Bi (  phase). After additional annealing for 12 h at 304°C finally the
X-ray pattern of the InBi phase was observed. For films of lower supersaturation the annealing temperatures
for decompositions into  +  or  +  +  increase as shown in Fig. 18.
The band gap Eg was calculated ab initio by the empirical pseudopotential method [1998Vyk, 1999Dei] as
function of the Bi content (2x in InSb1–xBix) at three different temperatures, 0, 77 and 300 K. It is shown in
Fig. 19a, the corresponding temperature coefficient in Fig. 19b. The results agree well with data from
optical absorption experiments of [1969Jea]. Ab initio calculations of [1973Jea] gave a smaller decrease of
the bandgap vs Bi content of 67% of that shown in Fig. 19a. [2000Dix] reported a bandgap of 113 meV at
room temperature and a composition of x = 0.0654 (3.27 at.% Bi), which is higher than the values mentioned
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before. Other measured properties of InSb1–xBix solid solutions are Hall coefficient [1969Jea, 1991She,
2000Dix], electric conductivity [1991She, 2000Dix] and microhardness (Fig. 20) [1977Lat, 2000Moh].
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Table 1: Investigations of the Bi-In-Sb Phase Relations, Structures and Thermodynamics

Reference Method/Experimental Technique Temperature/Composition/Phase Range Studied

[1958Per] Thermal analysis, X-ray analysis, 
optical microscopy

InSb-InBi, 100-600°C

[1960Per] Thermal analysis, X-ray analysis, 
optical microscopy

8 vertical sections in Bi- InBi-InSb-Sb part of 
system, 100-600°C

[1961Per] Thermal analysis, X-ray analysis, 
optical microscopy

8 vertical sections in InBi-InSb-In part of system, 
50-600°C

[1964Kos] X-ray analysis Inx(InSb)yBiz as-cast ingots and single crystals, 
x = 0.7632-0.9208, y = 0.0765-0.2258, 
z = 0.0027-0.0110

[1972Jou] Differential thermal analysis, X-ray 
analysis, liquid phase epitaxy

single crystal samples InSb1–xBix, x = 0-0.026

[1976Vec] Quantitative thermographic
analysis

Enthalpy of mixing of liquid, at 632°C in the
whole composition triangle

[1977Lat] X-ray analysis, microhardness 
measurements

InSb-InBi, InSb-In2Bi and InSb-Bi, 90-99.75 mol.% 
InSb

[1978Pre]
[1979Ger]

High temperature calorimetry InSb-Bi, 612°C

[1978Zil] Thin film growth by multi target
sputtering

metastable supersaturated InSb1–xBix (x 0.12)
solid solutions

[1979Ufi] DTA, liquid phase epitaxy InSb-(In2Bi, InBi or Bi), 300-500°C

[1979Ufi] Differential thermal analysis, local 
X-ray-spectral analysis

InSb-InBi, InSb-In2Bi and InSb-Bi, 100-600°C

[1980Cad] Wavelanght dispersive energy 
analysis, scanning transmission 
electron microscopy

polycrystalline metastable InSb1-xBix films,
x = 0.07-0.12, 200-500°C

[1980Zil1] Wavelength dispersive energy 
analysis, X-ray analysis

Single-crystal metastable InSb1-xBix films,
x = 0.02-0.12, 200-500°C

[1980Zil2] X-ray analysis metastable InSb1–xBix films, x = 0-0.12
bulk alloys InSb1–xBix, x < 0.031, 90°C

[1981Lan] Radioisotopic tracer method, local 
X-ray-spectral analysis

InSb-InBi, InSb-In2Bi InSb-Bi epitaxial layers, 
xBi < 0.015, 220-450°C

[1982Erm] Emf immersion method aBi, InSb-Bi, xBi < 0.014, 678°C

[1986Gor] Emf salt electrolyte method sections at Bi/Sb ratios 2/1 and 1/1 at 497°C, 1/2 at 
527°C 

[1988Evg] Quantitative differential thermal 
analysis

crH, InSb-InBi, InSb-In2Bi

[1991She] X-ray analysis InSb-InBi rapidly quenched foils, 100-300°C



176

Landolt-Börnstein
New Series IV/11C3

MSIT®

Bi–In–Sb

Table 2: Crystallographic Data of Solid Phases

[1997Kam] Emf solid electrolyte method aIn, sections In-Bi0.8Sb0.2, In-Bi0.5Sb0.5,
In-Bi0.2Sb0.8, 613-906°C

[1997Lee1]
[1997Lee2]

Energy dispersive X-ray analysis, 
X-ray analysis of thin films grown by 
low pressure metalorganic chemical 
vapor deposition

InSb1–xBix films, x = 0-0.058, 70-300 K

[1999Gao] Optical microscopy, electron-probe 
micro analysis of films grown by 
liquid phase epitaxy

InSb1–xBix epilayers, (0.01 < x < 0.14)

[1999Wag] Scanning electron microscopy, 
cross-sectional transmission electron 
microscopy, X-ray analysis
of films grown by metalorganic vapor 
deposition

InSb1–xBix films, 455°C

[2000Dix] Energy-dispersive X-ray analysis, 
X-ray analysis, differential scanning 
calorimetry, infrared spectroscopy. 
Bridgman single crystal synthesis

InSb1–xBix single crystals, x = 0.0654

[2000Iwa] X-ray photoelectron spectroscopy single crystalline InSb1–xBix epitaxial layer, 
x = 0.005, 190-310°C

[2000Moh] Differential thermal analysis, optical 
microscopy, X-ray analysis, scanning 
electron microscopy

InSb1–xBix, x = 0 - 0.02, 50-700°C

[2001Osz] X-ray analysis, scanning electron 
microscopy, X-ray microanalysis,
secondary ion mass spectrometry. 
Metastable thin films prepared by 
flash evaporation

InSb1–xBix films, x  0.2, 285-715°C

Phase/
Temperature Range 
[°C]

Pearson Symbol/
Space Group/
Prototype

Lattice Parameters
[pm]

Comments/References

, Bi1–xSbx

     (Bi)
     < 271.442 

     (Sb) 
     < 630.755 

hR6
R3m
As a = 454.613

c = 1186.152

a = 430.84
c = 1127.4

0 < x < 1, [Mas2]

pure Bi, 25°C [V-C2]

pure Sb, 25°C [V-C2]

(In), In1–xBix
< 156.634

tI2
I4/mmm
In

a = 325.3
c = 497.70

0 < x < 0.08 [Mas2]
pure In, 25°C [Mas2]

Reference Method/Experimental Technique Temperature/Composition/Phase Range Studied
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Table 3: Invariant Equilibria

, InBi 
< 110.0

tP4
P4/nmm
PbO

a = 501.5
c = 478.8

[Mas2]
[V-C2]

, In5Bi3
< 88.9

tI32
I4/mcm
Cr3B5

a = 854.4
c = 1268

62.2 to 62.66 at.% In [Mas2]
[V-C2]

, In2Bi
< 89.5

hP6
P63/mmc
Ni2In

a = 549.6
c = 657.9

66.8 to 67.7 at.% In [Mas2]
[V-C2]

, In1–xBix
93.5 - 49

tI2
I4/mmm
In

a = 347.2
c = 449.5

0.08 x  0.12 [Mas2]
90 at.% In at 70°C [V-C2]

, InSb1–xBix
< 525.7

cF8
F43m
ZnS

a = 647.9
0 < x < 0.026 [1972Jou]
at x = 0 [1972Jou]

Reaction T [°C] Type Phase Composition (at.%)

In Bi Sb

L  + 109.76 e3 (max) L 49.992 49.992 0.016

L  +  + 109.19 E1 L 47.477 52.509 0.014

L + (In)  +   93.37 U1 L 82.518 17.445 0.037

L + +   88.84 U2 L 64.744 35.244 0.012

L  +   88.16 e5 (max) L 66.658 33.329 0.012

L  +  +   88.09 E2 L 65.888 34.100 0.012

L  +  +   72.54 E3 L 77.778 22.210 0.012

 +  + (In)   49.07 D1 - - - -

Phase/
Temperature Range 
[°C]

Pearson Symbol/
Space Group/
Prototype

Lattice Parameters
[pm]

Comments/References
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Table 4: Thermodynamic Data of Reaction or Transformation

Table 5: Investigations of the InSb1–xBix Materials Properties

Reaction or Transformation T [°C] Quantity, per mol of 
compound 
[kJ mol–1]

Comments

L  InSb 525.7 crH = 47.0  6.1 quantitative differential 
thermal analysis, 
[1988Evg]

L xInSb + (1–x)InBi TL-TS crH = 56.4  7.3 x = 0.99

TL-TS crH = 37.8  4.9 x = 0.95

TL-TS crH = 38.8  5.0 x = 0.80

TL-TS crH = 26.2  3.4 x = 0.60

TL-TS crH = 22.5  2.9 x = 0.38

TL-TS crH = 31.2  4.0 x = 0.20

TL-TS crH = 31.4  4.1 x = 0.05

Te = 110 crH = 10.0  1.3 Eutectic

L xInSb + (1–x)In2Bi TL-TS crH = 37.8  4.9 x = 0.95

TL-TS crH = 38.8  5.0 x = 0.80

TL-TS crH = 26.2  3.4 x = 0.60

TL-TS crH = 22.5  2.9 x = 0.38

TL-TS crH = 31.2  4.0 x = 0.20

TL-TS crH = 31.4  4.1 x = 0.05

Te = 90 crH = 10.0  1.3 Eutectic

Reference Method/Experimental Technique Type of Property

[1964Kos] Compensating method
In magnetic field 6800 e

Thermo emf
Hall effect

[1969Jea]
In magnetic field

Electrical conductivity
Hall effect

[1980Zil2] Infrared spectrometry
Van der Pauw technique

Absorption coefficient 
Hall effect

[1997Lee1, 
1997Lee2]

Van der Pauw technique
Infrared spectrometry
X-ray spectrometry
Scanning electron microscopy 
Nomarski differential interference contrast 
microscopy

Hall effect
Photoconductive spectral response
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[1998Lee] Infrared spectrometry
Van der Pauw technique
X-ray spectrometry
Energy dispersive X-ray analysis

Spectral voltage response
Hall effect

[2000Dix] Infrared spectrometry
Van der Pauw technique 

Absorption coefficient
Hall effect

[2000Moh] Vickers microhardness experiments Microhardness

Reference Method/Experimental Technique Type of Property

5 10 15
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x 10x ⋅

a
,

p
m

647.8
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648.1

648.2

InSb

Fig. 1: Bi-In-Sb.
Composition
dependence of the 
lattice parameter of 
InSb1–xBix solid 
solutions
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Fig. 4:   Bi-In-Sb. Reaction scheme
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