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This work deals theoretically with the mobility of alkali monatoms (Li+, Na+, K+, Rb+, Cs+) 

moving in a helium gas. Assuming a very low electric field, the calculations are performed 
quantum mechanically within the Chapman-Enskog approximation [1]. The calculations start by 
constructing the ion-atom potentials in the short-range, intermediate, and long-range regions. The 
appropriate dispersion coefficients are adopted. An example of the generated potential-energy 
curves is shown in Fig. 1 for the case of NaHe+ and RbHe+ systems. The curves are compared 
with other calculated potentials. 

 
The potentials are further used to solve the radial wave equation and therefore to determine 

the phase shifts needed in the computation of the collision integrals and the coefficients of 
diffusion and mobility. The variation law with temperature of both coefficients is examined and 
the results show that the diffusion coefficients vary like ~aTb. For illustration, the mobility 
coefficients of sodium and potassium ions diffusing in ground helium gas are presented in Fig 2. 
Particularly, the results of the reduced mobility, at given temperatures and pressures, can be 
compared with published values in case of very week electric field in the Table below. 
 
 
 

 
Fig. 1 The constructed Na+-He and Rb+-He potential-energy curves compared with data from literature. 
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Fig. 2 Variation with temperature of the mobility coefficients of sodium and potassium ions diffusing in a 
helium gas. 

 
 
 
 

Pressure Li+ (T = 295 K) Na+ (T = 303 K) K+ (T = 294 K) 
(Pa) This work Ref. [2] This work Ref. [3] This work Ref. [4] 

330.6 22.69 22.90     
20.0   22.49 22.59   
413.3     21.42 21.31 
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