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Smith and Branscomb (1958), their measurements leading to a noon

photo-detachment rate of

‘f?(OZ-) = 0.44 per negative ion per sec (A50)

(Smith, Burch and Branscomb 1958). Branscomb (1960, private communi-
cation) has estimated the electron affinity to be (0.3 # 0.1)eV. No

value is available for the 02 attachment coefficient but it is certainly

very small,

The photo-detachment of H 1is of some interest. Cross sections
have been measured by Branscomb and Smith (1955) and by Smith and Burch
(1959) and,calculated by many authors, the most recent being John (1960).

Attachment cross sections have been given by Massey (1950).

In an investigation of negative ion formation in ozone, Currzn (1961)
concindes that the electron affinity of O is greater than or equal o 0,58 eV,
<hereas Phelpe and Pack (1961) obtain & value of 0.46 - 0.2 eV. It may be
possible to resolve the discrepancy by postulating different vibrational

distributions in the two experiments.

1f the value of the electron affinity measured by Phelps and Pack
(1961) is accepted, the photo detachment measurements of Farch, Smith and
Erznscomb (1350) lead to a rate coefficient for radiative attachment to mole-

cular oxygen at 230°K of 2 x 10-18 cm3 sec-i.
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(1952), the rate coefficient may be as large as 2 x 10 = cm sec , the

gas pressure being in mm Hg. Thus three-boedy recombination if more effec-
tive than radiative recombination below an altitude of about 75 km.
The rate of the three-body recombination process

+

X 4+ €+ € —> X+ € (865 )
hzs been investigated for a hydrogen plasma Dy Bates and Kingeton (1961).
it iz negligible cc tne electron densities ard cemperztures of the atmosphere.

4.5 Three-body Attachment

Recent work on attachment of low energy electrons in molecular
oxygen (Hurst and Bortner 1959, Chanin, Phelps and Biondi, 1959) at

pressures of several mm Hg shows that the dominant mechanism is a three-

body process
Q,+ M+e — O, +M (4 66)

According to Chanin et al, the rate coefficient for (A”3) has a maximum

- .6 =
value of 5 x 10 28 cm sec - for an average electron energy of about 0.09 eV
for a gas temperature of 300°K. For electrons of thermal velocities, the

30‘cmésec‘1. There is some

rate coefficient has decreased to 2.8 x 10°
evidence that the rate coefficient at thermal electron velocities is smaller
at smaller gas temperatures passing through a minimﬁm possibly at about
160°K (Van Lint, 1959).

The mechanism of the attachment process has been discussed

most recently by Biondi (1960a) .

The attachment process

O+e — O (A67)
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