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Data on Collisions of Helium Atoms and Ions
with Atoms and Molecules I.
(Cross Sections for Charge Transfer of He, He+,
and He++ with H, HZ’ and He)

*
Yohta NAKAI, Masao SATAKA, and Toshizo SHIRAI
Division of Physics, Tokali Research Establishment, JAERI
(Received April 11, 1980)

This report presents a compilation of the experimental data on
cross sections for charge transfer of He, He ,» and He++ with H, H2, and
He. ,

A survey has been made systematically of the literature ub to the
end of 1979. The cross sections are given as a function of projectile

energy in graphs and tables ; a list of references is also attached.

Keywords: Charge Transfer, Helium Atom, Helium Ion, o-particle,
Atomic Hydrogen, Ion-Atom Collision, Atom-Atom Collision,

Ion-Ion Collision, Data, Cross section

* Research Laboratory for Nuclear Reactor, Tokyo Institute

of Technology, Meguro-ku, Tokyo
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Table 1. Compiled Processes

Type of
Processes Remarks
Cross Sections .

+

(1) He + H > He
+

Jio (2) He + Hy + He
+

'(3) He + He + He

(4) He' T+ H + He'
021 (5) He++ + Hp > He+

(6) HeH+ He = He

(7) He'T + H, > He
O20
(8) He++ + He - He
9 Het + w » me't
12 (10) He+ + Hy » He++
(11) He+ + He > He++
(12) He + H ~» Hé+ No data
Co1 (13) He + H; ~» He+
(14) He + He »~ He'
(15) He + H -~ He++ No data
Co2 (16) He + Hz = He'F
a7 He+ + He = He++
Oi12 (18) He+ + H+ > HeH
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5. Figures and Tables
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6. Beferences of Data of Barnett et al

Process 2. Het +H,; »He

Allison (1956), Barmett (1958), Gilbody (1963 ), De Heer

(1966), Pivovar (1962), Stedeford (1955), Wittkower (1967 ).
‘Process 3. He'+He —He

Allison (1956), Barmett (1958), Fedorenko (1960), Galli
(1962), De Heer (1966), Gilbody (1956), Gilbody (1963),
Hayden (1964 ), Mahdovan (1968), Pivovar (1962), Potter
(1954), Shelton (1971), Stedeford (1954).

Process 4 He™ +H—>He™
Fite (1962), Bayfield (1975), Shah (1974).
Process 5 He'™™ +H, »He™'

Allison (1956), Allison (1958), Baragiola (1973), Bayfield
(1975), Hvelplund(1976), Pivovar (1962), Pivovar (1962a ),
Shah (1974).

Process 6. He'"+He »Heo™

Afrosimov (1975), Allison (1958), Bayfield (1975), Barkner
(1968), Hertel (1964 ), Hvelplund (1976), Nikolaev (1961),
Pivovar (1962), Pivovar (1962a), Shah (1974)

Process 7. Hett +H, - He

Allison (1956), Allison (1958), Baragiola (1973), Bayfield
(1975), Hvelplund (1976), Pivovar (1962), Pivovar (1962a),
Shah (1974).

Process 8 He'" +He —He

Afrosimov (1975), Allison (1958), Bayfield (1975), Barkner
(1968), Hertel (1964), Hvelplund (1976), Nikolaev (1961 ),
Pivovar (1962), Pivovar (1962a), Shah (1974).

Process 10 He++H2 —Hett

Allison (1956), Allison (195€&), Dehmel (1973), Pivovar
(1962).

Process 11. Het +He »Hett

Allison (1956), Aliison (1958), Dehmel (1973), Dmitriev
(1962), Fedorenko (1956), Jones (1959), Lee (1964), Pivovar
(1962).
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Process 13 He+H; »He™

Allison (1958a), Barnett (1958), Fogel (1960), Gilbody
(1968), Gilbody (1970), Pedersen (1974), Tawara (1971),
Wittkower (1967).

Process 14 He +He »He'

Allison (1958a), Barnett (1958), Fogel (1960), Gilbody
(1968), Gilbody (1970), Hvelplund (1974), Pedersen (1974),
Tawara (1971), Williams (1971), Wittkower (1967).

Process 16. He +H, »He't

Hvelplund (1974 ), Pedersen (1974).
Process 17. He +He »He™

Hvelplund (1974), Pedersen (1974).
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