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In the edge plasmas of recent large tokamak devices 

with low-Z plasma facing components such as carbon 

materials, there are many kinds of low charge state ions 

and carbon containing molecules. Among many 

collision processes relevant to low temperature fusion 

edge plasmas, charge transfer of these ions with molecules 

are important and play a key role in determining 

properties of high temperature plasmas at the core region. 

·We therefore systematically measured the charge 

transfer cross sections of H + , C + and 0 + ions in 

collisions with various molecules. In this work, as a 

continuing study, we have measured the charge transfer 

cross sections of the ground state He + ions, which will be 

mostly produced by fusion reaction in the fusion plasma, 

in collisions with lli, N2, CO, C02, CH4, C2H6 and CJHs 

in the energy range between 0.2 and 4 keV. 

In order to produce the ground state He + ( 
1 

S) ions, 

electron energy of an electron impact ion source was set 

to 30.3 eV. The cross sections of charge transfer were 

determined by the growth rate method with a position -

sensitive michrochannel plate detector. 

All the present collision systems for the ground state -

ground state transition are exoergic and have large energy 

defects L1 E . Therefore, it is expected that the target 

molecule may dissociate, as represented with the 

following reaction channel, 

He + ( 
1 

S ) + AB ~ He ( 2 S ) + A + + B (1) 

where AB means a diatomic molecule. 

Figure 1 shows the present cross sections for the 

charge transfer into He + ions from H2 molecules, 

together with the other experimental data reported 

previously. The present cross sections for He + ions 

increase gradually as the collision energy increases and 

reaches a maximum at energies about 2 keV. The data 

for this collision system are found to be very scarce and 

in a rather confusing situation at energies below about 10 

keV. The present data can be smoothly connected with 

the low energy data of Rozett and Koski J} who measured 

the dissociative fragments of target hydrogen molecules, 

while the early measurements of Stedeford and Hasted 2) 

are overestimated. 

Similar dependence of the cross section values on the 

impact energy of the primary ions has been observed for 

other target molecules investigated. Therefore, the 

charge transfer accompanied by dissociation of product 

molecular ion can be dominant at low energies in these 

collisions presently studied. It should be noted that the 

electron transfer at higher energies results in the following 

simple process without dissociation: 

He + ( 
1 S ) + AB ~ He ( 

2 S ) + AB + . 
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o : Presentdata 
: Stedeford and Hasted (1954) 
: Barnett and Stier (1958) 
: De Heeretal. (1966) 

• : Gilbodyeta/.(1971) 
: Moran and Conrads(1973) 

• : Olson eta/. (1977) 
: Rudd ~tal. (1985) 

o : Gaoeta/.(1990) 
: Rozettand Koski(1968) 
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Fig. 1. Charge transfer cross sections for He + wns 

colliding with H2 molecules. 
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