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The electron mobility, ~~' is one of the most important 
quantities that describe the 1nteraction between an excess 
electron and the molecules of the medium, and thus ~e has been 
measured for a large number of non-polar liquids. Nevertheless, 
the behavior of electrons in non-polar liquid is not sufficiently 
understood. Since ~e in the solid phase, however, has never been 
extensively measured, the examination of the effect of liquid­
solid phase change on ~e will be very helpful for understanding 
the transport mechanism of excess electrons in non-polar media. 

We have demonstrated that Febetron 706 is a very attractive 
electron-pulse accelerator to investigate the behavior of elec­
trons in non-polar liquids and solids.J,2)The X-ray pulse obtained 
from electron pulse of Febetron 706 has a very short pulse-width 
of a few nsec with very high intensity. The short pulse-width 
makes it easy to determine the ~e value in high-mobility liquids 
such as neopentane (NP), and the high intensity enables us to 
measure the rate constant of electron-ion recombination, kr, by 
controlling the intensity by setting Pb plates in front of the 
accelerator window. 

Previously we measured the values of ~e and kr in both liq­
uid and solid NP by using the decay curve analysis method.Ja,2) 

We have recently applied the same method to determine the 
values of ~e and kf in both liquid and solid tetramethylsilane 
(TMS) .3) The molecu ar structure of TMS is similar to that of NP 
and it has been found that the reduced temperature dependence of 
~e is qualitatively similar to each other over the whole liquid 
range.4J It is therefore of interest to compare the effect of the 
liquid-solid phase change on ~e for TMS with that for NP. It is 
also interesting to observe the effect of the solid-solid phase 
change on ~e in TMS since solid TMS has three crystalline forms 
designated a, s, and y in the temperature region from 155 to 
166 K .5) 

Figure 1 shows the temperature dependence of ~e in both 
liquid and solid TMS and NP. By taking account of the tempera­
ture and the density dependence of ~e' it is found that the 
behavior of ~~ in TMS is in good agreement with that in NP in 
both the liqu1d and the solid phases near their triple points 
(fig. 2), which indicates that the transport mechanism of excess 
electrons in these media is quite similar to each other in both 
the liquid and the solid phases. In figs. 1 and 2, T is the 
absolute temperature and n is the number of molecules per cm3. 

The measured values of kr are, in a way similar to those for 
NP,2)roughly in agreement with those expected by the reduced 
Debye equation. Therefore the electron-ion recombination process 
is diffusion-controlled in liquid and solid a of TMS. 

The X-ray pulse dose can be measured by monitoring the 
temperature of 0.1 mm tungsten foil where the electron pulse is 
converted to the X-ray pulse. The free ion yield, G ~., and also 
~e are determined from the X-ray pulse dose by the pe~ current 
method,6)which is applied in this experiment to determine the 
values of ~e and G~i in both liquid and solid cyclohexane (cH). 

-273-



The transport mechanism of excess electrons in cH has been 
regarded as different from those for NP and TMS in the liquid 
phase. It is found that the observed effect of liquid-solid 
phase change on ~e for cH is quite different from those for NP 
and TMS (fig. 3), and G~i abruptly decreases as well as ~eon the 
transition from liquid to solid (fig. 4). 
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fig. 1; Temperature dependence 
of We in TMS and NP. 
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fig. 2; Plots of n 2T3 I 2we vs. n 
for TMS and NP. 
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fig_ 3; Temperature dependence 
of We in cH. 
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fig. 04; Temperature dependence 
of Gfi in cH. 
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