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714 COMPRESSED GASES 

The results of these investigations are given in tables 1 and 2 in the form or pr~ 
density isotherms, and are shown graphically in fig. 2 and 3. 
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FIG. 3.-Theoretical and experimental isotherms at 78·9° K. The open circles arc ' 
experimental points for H2, the filled circles are for D 2. 

DISCUSSION 

In the figures, our results are compared with the classical LID and qll~;" 
isotherms for Hz and Dz at 64,5° K and 78·9° K. The theoretical curves h . 
been calculated assuming that the potential energy between a pair of moke ;.' 
of either Hz or Dz is represented by eqn. (1) with €+ = 50·75 X 10- 16 ergs. ;,. 
D = 2·92 X 10-8 cm. These parameters were derived by de Boer and Miehd , 
from a quantal analysis of the second vi rial coefficients of Hz and Dz. The . 
sumption of the identity of the fields between Hz and Dz molecules is just i: 
by the similarity in behaviour of these gases 7 when the temperature is high en!" 
to render the quantum effects unimportant. We have interpolated in the t a~ ' 

of Wentorf, Buehler, Hirschfelder and Curtiss 3 to find the classical LID pre'~ I ' 
and have added to these the contributions of eqn. (2) to obtain the quanta 1 isother: 

It is apparent from fig. 2 and 3 that the experimental points lie closer tll .. 
quanta! curves than to the classical isotherms, particularly at the higher dell , i' 
where the UD model should apply more accurately. This fact alone, hOIl ' \ 
is not a convincing proof of the reality of the quantal inflation of the pre" 
because the classical LID theory might be inaccurate at these reduced pres".' 
and reduced temperatures. A more significant fact, therefore, is that the difli:w 
in the pressures of H2 and D2 at a given density is roughly that predicted by : 
quantal theory. If the gases behaved classically there would, of course, bc . 
difference. 

The difficulty mentioned in the previous paragraph can be met by plotting . 1 

data for Hz and Dz on a reduced scale together with the results for other sin:" 
non-polar gases and the reduced LID isotherms. It is then possible to comr · 
directly the behaviour of the heavy and light gases and the predictions or ! 

classical and quantal theories. To do this, we introduce the quantities: 

reduced pressure, p+ = pvo/N€+ = pD3/€+, 
reduced volume, v+ = v/vo = v/ND3, 
reduced temperature, T+ = kT/€+, 

defined by Wentorf, Buehler, HirschfeIder and Curtiss.3 It is also conwll i,,
to write the quantal correction (2) in terms of the dimensionless p:mIIl K :' 
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