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Bobetic, Barker, and Kleinl have recently constructed a realistic two-body 
potential function for krypt'on which has the form 

where r = RIR,, with R, the separation at the minimum of the potential and E the 
depth a t  the minimum. This potential function fits the experimental second virial 
coefficients, gaseous viscosities, and thermal diffusion ratios very well and with the 
inclusion of the Axilrod and Teller triple-dipole for the non-additive effects fits the 
Debye parameter, thermal expansion coefficient, and bulk modulus of crystalline 
krypton. 

The gaseous properties calculated all depend on the two-body interaction 
potential. The solid state properties depend on the many-body forces, but it has been 
shown2 that for krypton and argon the triple-dipole three- and four-body energies 
virtually cancel one another out. This cancellation of three- and four-body terms does 
not of course affect the third virial coefficient which depends only on three-body 
interactions. 

I t  has been noted by two of us3 that for argon third virial coefficients computed 
using a pair potential of the above form of equation and taking into account non- 
additive terms up to and including the triple-quadrupole term are in excellent 
agreement with experiment. We have made similar computations for krypton using 
the Bobetic, Barker, and Kleinl potential. The results are shown in Table 1 where 
they are compared with the experimental values. The only quadrupole polarizability 
which is available is that due to Be11.4 This may not be of high accuracy and in fact 
for argon Bell's value is considerably lower than the more accurate value of Lahiri and 
Mukherji.5 We have therefore computed third virial coefficients with atomic constants 
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derived from Bell's quadrupole polarizability and also from values scaled upwards 
by the ratio of the two argon values. The computed values in column 5 of Table 1 
correspond to the use of Bell's value and those in column 6 to the estimated value. 
The variation in the virial coefficients represents the uncertainty in the polarizability 
values. 

EXPERIMElr-TAL AND CALCULATED VIRIAL COEFFICIENTS FOR KRYPTON 

Values of C are in cm6 mol-2. D, dipole; Q, quadrupole 

T 
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(K) mental) tive) triple D terms) polarizability polarizability 
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As with argon the agreement with experiment is improved by the inclusion of 
the attractive non-additivity. However, the scatter of the experimental data makes 
it impossible to comment usefully on the effects of repulsive non-additivity. 


