
The ionization equilibrium N(ion)/N(ele-
ment), for ions of elements abundant in
the Sun, has been calculated as a function
of temperature between Te”10

4
°K and

r~.,108°K.[The SCI® indicates that this paper
has been cited in over 495 publications, the
most for any paper in this journal to date.]
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“During the early 1960s, quantitative mea-
surements of the fluxes of solar emission
lines in the far ultraviolet and soft X-ray re-
gions of the spectrum became available. A
range of atomic data was needed in order to
interpret line fluxes in terms of the physical
conditions in the solar atmosphere. In par-
ticular, ion populations were required as a
function of the electron temperature. By
about 1964, work by Seaton
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on radiative
recombination and collisional ionization at.
lowed widely applicable approximations to
the rate coefficients of these processes to be
proposed. House

3
computed a set of popula-

tions for cosmically abundant elements in-
cluding atomic processes then known to be
important. The field was changed by the re-
alization
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that dielectronic recombination is

far more important than radiative recombi-
nation under the conditions of the solar co-
rona and transition region to the chromo-
sphere. The additional ionization process of
collisional excitation followed by autoion-
ization was also found to be important for
some ions.
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Thus, the early sets of calcula-

tions rapidly became out-of-date.

“In 1964 and 1965, I was modelling the
solar atmosphere from EUV line fluxes as
part of my thesis research and, finding that
no suitable ion balance calculations were
available in the literature, decided to carry
out my own. Although general approxima-
tions for the processes had been pub-
lished,
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extensive calculations of oscilla-
tor strengths and extrapolations of then-
unknown energy levels were needed to es-
tablish the dielectronic recombination rate
and to estimate the autoionization compo-
nent.

“For low ions, the relatively high electron
density in the solar atmosphere causes a re-
duction in the total dielectronic rate, and
this aspect could be treatedonly very crude-
ly. In fact, the density correction I applied is
now known to be too large and the density-
dependent calculations have been superced-
ed by the work of Summers.

6

“From about 1966 to 1968, I kept my set of
calculations up-to-date and gradually other
workers came to hear about them and to ask
for copies. Eventually, after circulating vari-
ous handwritten sets of the calculations, I
realized they were of sufficient general in-
terest to be published.

“Other developments have taken place
since, but mostly for states of ionization
higher than were treated in my 1969 paper.
There has also been discussion about the
magnitude of the collisional ionization rate,
but recent work suggests that the early sim-
pie approximation
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is still acceptable. Thus,

one reason the 1969 paper is still used is that
the density-independent calculations are
still applicable. No discrepancies have been
revealed by the comparisons with observa-
tions that can be made. The calculations are
given in a convenient tabular form, although
nowadays an algorithm would be better for
inclusion in a general computer programme.
There is also something to be said for the
adoption of an agreedset of calculations to
reduce the sources of differences when anal-
yses by different workers are compared. Fi-
nally, people are reluctant to change what
they have used unless there are very good
reasons for doing so.”
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