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FlO. 8. Comparison of present and previous high-temperature 
K versus T results for Ge. 

of the two experiments. The reason for this probably 
real discrepancy is not completely understood. 

INTERPRETATION OF LOW-TEMPERATURE 
MEASUREMENTS 

In the temperature range below 300oK, the K results 
on Si and Ge can be interpreted using Callaway's forma­
lism.n-ag The K due to heat transport by phonons is 

TAIIJ.E IT. Literature references to the I hcrmnl conductivity 
of Si nnd Gc for 1'~300oK. 
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given by 

k (kF)3f
8IT x4c'" 

K=- - TO(X T) dx 
2rv Ii 0 '(e"'-1)2' 

(1) 

where k = Boltzmann's constant, v= average sound ve­
locity, T = absolute temperature, h= Planck's constant, 
IJ=Debye temperature, X= (tlw/kT), w=phonon fre­
quency, and TO is a combined relaxation time. The 
complicating effects37 of normal phonon scattering have 
been neglected. The combined relaxation time is thus 
taken as 

(2) 

where TIJ, TI, TU are the relaxation times for boundary, 
isotope, and umklapp scattering of the phonons . 

The particular form of the relaxation times shall now 
be examined. Klemens40 •41 has derived a relaxation time 
for scattering by point imperfections. His results are 
valid for isotope scattering. 

(3) 

where Vo = average volume per at0111 in the crystal, and 
r = point impurity scattering parameter.42 For umklapp 
scattering the following semiempirical expression43 will 
be used: . 
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FIG. 9. Comparison of the low-temperature K results for Si 
with the theory in which various phonon scattering mechanisms 
are considered. 
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