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The first paper described a 1s-2s-2p close coupling
calculation of electron scattering by hydrogen atoms
that revealed for the first time a doubly excited reso-
nance at 9.6 eV, it also introduced a new asymptotic
expansion that included the long-range multipole
potentials and suggested a new pseudo-state expan-
sion to represent short-range and long-range electron
correlation effects. The second paper reviewed the
experiments and the theory of electron and positron
scattering by hydrogen atoms. [The SC/'® indicates
that these papers have been cited in more than 240
and 190 publications, respectively.]
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This work started when | met Harry M. Schey
soon after arriving at the Lawrence Radiation
Iaboratom Be , in 1959, to join the Al
varez bubble chamber Harry, who was at
that time working wi ard Teller at the
Livermore Laboratory, told me of their urgent
need for accurate electron hydrogen atom cross
sections to help interpret their fusion experi-
ments. Having recently been in Sir Harrie

’s department at University College Lon-
don, where | had been working with Mike J.
Seaton and my wife Val on electron hydrogen
atom scattering, | was pleased to try to solve this
problem on the new IBM 709 computer installed
at Livermore,

The basis of this work was the electron hydro-

atom dose coupling theory that had been
?::nulated by I.C. Percival and Seaton.! The
problem was to program the close coupling
equations for the IBM 709 and to calculate the
resultant cross sections. At first sight, this
seemed straightforward, if rather lengthy. How-
evey, after six months of programming, we found
that our solutions did not converge at energies
just below the 2s and 2p excitation threshold at
10.2 eV, After. many phone calls to Sam
Mendicino, who was helpinlg with the computer
runs at Livermore, since.| didn’t have the appro-

_excited

mu s;t.::?ty dearancde,p\:le found thalt this was
to ong-range dipole potential coupli
the 2s and 2p statessethat had not been progler';';'
included.

After introducing a new asymptotic expansion,
we found to our great surprise that a doubly
resonance appeared at 9.6 eV. Later, this
resonance was observed experimentally by
G.J. Schulz;2 and M. Gailitis and R. Dam
showed that the long-range dipole potential ako
modified the threshold behavior of the cross
sections from their usual Wigner form. Since
then, resonances have been found in the scat-
tering of electrons by almost all atoms and
molecules.4s

Schey and | also found that short-range and
Ionf-range electron correlation effects were not
well represented by the usual close coupling
expansion, which includes just bound target
eigenstates. We therefore suggested that this ex-
pansion should be augmented by adding suitably
chosen pseudo-states that would be able to rep-
resent the omitted continuum channels. Pseudo-
state expansions have been used in the last few
years, particularly by Joe Callaway and cowork-

,6 to obtain accurate 1s-2s and 1s-2p excita-
tion cross sections at intermediate energies.

This work with Schey was just one of many
experimental and theoretical studies of electron
and positron hydrogen atom scattering that
were carried out in the late 1950s amP early
1960s. Ken Smith, an old friend from my Univer-
sity College London days, who was then at the
Argonne National Laboratory, and | therefore
decided to write a comprehensive review on this
subject that was later published in Reviews of
Modern Physics. :

Electron scattering by hydrogen atoms is still
receiving considerable experimental and theo-
retical attention, particularly because accurate
cross-section data are required in many applica-
tions from laboratory plasma physics to astro-
physics. Although there have been many theo-
retical advances during the last 30 years, many
outstanding questions, particularly involving
highly excited states and ionization cross sec-
tions, still remain to be answered.
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