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Thermal diffusivity of molten In0.8Ga0.2As was measured using the laser-flash method.  
The sample In0.8Ga0.2As was sandwiched between thin graphite disks, and sealed in a 
transparent quartz container with a flat window of sufficient strength to withstand the 
high-vapor pressure of arsenic.  As a result, a three-layerd cell was formed.   
Thermal diffusivity of molten In0.8Ga0.2As was 10～12 mm2/s from melting point to 1150℃.  
Scattering of the measured thermal diffusivity was less than 5%. 

 
1．．．．Introduction 
   Thermal diffusivity is an important 
thermophysical property to be taken into 
consideration in space experiments where heat 
transport by thermal convection is suppressed. 
   InGaAs is paid special attention in recent 
years as high speed ICs and optoelectronic 
materials such as laser diodes 1).  However, 
growth of the ternary compound semiconductor 
with high uniform monocrystallinity is difficult 
on the ground.  Although utilizing microgravity 
environments upon crystal growth is expected for 
the detailed characteristic research, only a few 
reports have been published on the 
thermophysical properties of molten InGaAs 2) 3).  
No report has been published on the thermal 
diffusivity of molten InGaAs. 

   In this paper , we report thermal diffusivity of 
molten In0.8Ga0.2As. 
 
2. Experimental method 
   Thermal diffusivity was measured by the laser 
flash method.  The schematic diagram of the 
experimental apparatus is shown in Fig. 1.   
 

 
 
  

 
 
Fig.1 Schematic Diagram of the experimental 

apparatus 
 



 

  

Figure 2 shows the quartz container with the 
specimen.  The sample (φ10×1～3mmt) was 
sandwiched between thin graphite disks (φ10×
0.2mmt), and sealed in a transparent quartz 
container with a flat window of sufficient strength 
to withstand the high-vapor pressure of arsenic.  
Figure 3 shows a model of the specimen.  The 
front surface of layer 2 is heated by a laser-pulse. 
The radiative signals from both the rear surface of 
layer 3 and layer 4 are measured by an IR 
detector. 
   When the thickness of the quartz at the rear 
surface of the specimen is thick enough for 
thermal diffusivity ratio α2/α4, the effect of 
quartz container is removed 4).  As a result, a 
three-layerd cell was formed. 
 

 
 

Fog.2 Quartz container 
 

 
 

Fig.3 Model of a specimen 
 
 
 
 
 
 

   The theoretical curve of time-temperature 
history of the rear surface of the layer 3 is 
introduced by equation(1) and thermal diffusivity 
is calculated 5) 6). 
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･･･(1) 
 

x1=H1/3η3/1+H1/2η2/1+H2/3η3/2+1  ω1=η1/3+η2/3+1 
 x2=H1/3η3/1-H1/2η2/1+H2/3η3/2-1  ω2=η1/3+η2/3-1 
 x3=H1/3η3/1-H1/2η2/1-H2/3η3/2+1  ω3=η1/3-η2/3+1 
 x4=H1/3η3/1+H1/2η2/1-H2/3η3/2-1  ω4=η1/3-η2/3-1 
Hj=ρϕχπϕΛϕ ηϕ=Lj/αϕ

1/2 Hi/j=Hi/Hj ηi/j=ηi/ηj           
(i,j=1,2,3) 
ρ : density,  Cp : heat capacity,  L : thickness,  
α : thermal diffusivity,  
γk : k-th positive root of the characteristic 
equation.      
x1sin(ω1γ)+x2sin(ω2γ)+x3sin(ω3γ)+x4sin(ω4γ)=0 
Cp graphite

 7) =-8×10-7(T(K)-273)2+0.002T+0.7358 
(J/g･K)  ･･･(2) 

 
Cp Ga

 8)=0.399 
(J/g･K)  ･･･(3) 

 
CpIn0.8Ga0.2As

 9)=0.364 
(J/g･K)  ･･･(4) 

 
 (calculation value by molar ratio of GaAs/InAs)                  
ρgraphite=1.79 （at R. T.）                     

(g/cm3)  ･･･(5) 
 

ρGa
 10) =6.09-0.0006(T(K)-29.8)  

 (g/cm3)  ･･･(6) 
 

ρIn0.8Ga0.2As 

  =5.6691+0.00052496T(℃)-4.7518×10-7T(℃)2  
(g/cm3)  ･･･(7) 

 
 (γ-ray attenuation method） 
α graphite 

  =2×10-12(T(K)-273)4-6×10-9(T(K)-273)3 

   +7×10-6(T(K)-273)2-0.0039(T(K)-273)+1.031 
(cm2/s)  ･･･(8) 



 

  

3. Results 
The thermal diffusivity of molten Ga  

   Figure 4 shows measured thermal diffusivity 
of Ga.  In this experiment the range of specimen 
thickness was between 1 and 2mm and the 
thickness of the quartz at the rear surface of the 
specimen is 2mm. 
   Thermal diffusivity of molten Ga presented in 
this work is in good agreement with the reported 
values 4) 11). 
 

The thermal diffusivity of molten InGaAs  
   Figure 5 shows measured thermal diffusivity 
of InGaAs.  The data shown here were obtained 
with specimens of 1mm thickness and the 
thickness of the quartz at the rear surface of the 
specimen is 4mm. 
   Thermal diffusivity of molten InGaAs 
presented in this work is larger than the value 
estimated by A. S. Jordan 12) but in good 
agreement with those estimated by the 
Wiedemann-Franz Law 9) 13) 14). Scattering of the 
measured values at the same temperature was less 
than 5% in this experiment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4 Thermal diffusivity of molten Ga 
 
 
4. Summary 
   Thermal diffusivity of molten 
In0.8Ga0.2As was measured for the first 
time in the temperature range between 
1040 and 1150 ℃. It gradually increased 
from 10 to 12 mm2/s with increasing 
temperature. The data are useful for 
optimizing crystal growth conditions as 
well as improving the numerical analysis. 
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Fig. 5 Thermal diffusivity of molten In0.8Ga0.2As
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