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Fits for the cross sections σ(E) for the ionization and dissociative ion-
ization (I-DI) processes in the database [1, 2] have been given for CxHy,
x = 1, 2, 3, y = 1, ..., 2x + 2. In this present addition no. 4 we add the cross
section data for C, C2, C3 pure carbon atom and molecules, respectively.
In particular the C2 density resulting from the breakup-chain from ethane
or propane has been overestimated in previous applications of the HYDKIN
online analysis tool, because the lifetime of C2 was overestimated due to
lack of data for C2 destruction by dissociative ionization in the database [2].
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for cross sections for the two channels

a) e + C2 → C+
2 + 2e, Eth = 11.41eV

b) e + C2 → C+ + C + 2e, Eth = 17.44eV

mentioned in [2] were not given there in Appendix A1. Also they could
not be constructed from the information given in that report: Although the
“universal I-DI formula” Eqs. (48, 49, 50) for the total cross section

σtot
ion (C2Hy) = A0F

ion
2 (y)

(

1 −

Eth

E

)α 1

E
ln (e + cE)

(

×10−16cm2
)

(2)

with

A0 = 84.0, α = 3.0, c = 0.09, F ion
2 (y) = 2.97 + 0.073y

could, in principle, be employed (here with y = 0), the branching ratios
RI,DI to obtain the partial cross sections have not been given in Table 4 of
[2] (whereas those for the C3 DI processes have been given).

Employing this “universal” formula for the total cross section with y = 0,
and using the estimate (see Eq. (36), with α = 2, which is more appropriate
in the 80 eV region than the α = 3 value mentioned above for the near
threshold region):
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we find Ra
I = 0.7003 and Rb

DI = 0.2997.
Hence we can estimate the partial cross sections as (E in eV):
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These two cross sections have also been fitted into the format of Eq. (1)
and the fitting coefficients are given in table ?? of addition no. 3 (which is
the revision of table A1 in the Appendix of [2]). After this the total cross
section σ(C2) = σa(C2) + σb(C2) has been also been fitted with expression
(1), and again these fitting coefficients are given in the revised version of
table A1 in addition no. 3.
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