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PHYSICS OF ELECTRONIC AND ATOMIC COLLISIONS

r I‘HE third intornational conforonco on “Tho Physics

of Eloetronic and Atomic Collisions®, held in London
during July, marks the rapid developmont from national
to world communication in this ficld of physics. Beforo
1959 thore wero no spocialized conferences; collision
roscarch was prosented only al meebings on genoral
physies and ionized gus mootings. But the unprecedented
growbh of interost in this ficld led to meectings in tho
Unitod States in 1959 and 1961, balanced by two con-
forences in the U.8.8.R. Sir Harrio Massoy invitod tho
American mooting to Univorsity Colloge, London, for
1963, and it has boon possible to increase greatly the
international participation. Plans have now been laid by
a steering committoe, under the chairmanship of Dr.
W. L. Fito, for biennial world ovents, the next two to bo
held, it is hoped, in Canada and then in Leningrad.
Meanwhilo, the Turopcan conforoneo on “‘Tonization
Phonomena in Gasos” will no longer cater for collision
investigations; all this is in koeoping with tho typical
pattern of collular sciontific dovolopmeont.

The stimulation of collision physics is very largely by
magneto-hydrodynamic and thormo-nucloar power genera-
tion, aeronomy, astrophysics, plasma and gas laser tech-
nology ; but tho material at the conference did not show an
unbalanced or empirieal development of the subjoct,
despite tho fact that the 360 participants represent a onoe-
sidod distribution of research workers, namely, those able
to obtain financial support for thoir journoy. University
Collego, London, is woll known as a centre of collision
resoarch, and in addition to the work carried on in Sir
Harric Massey’s own departmont, and in other ostablish-
monts and univorsitios undor the direction of his old
students and colleaguocs, some of tho finest Amorican
contributions have been stimulated by extended visits to
London.

A largo concontration. of theoretical work has boon on
collisions of olectrons with the hydrogen atom; the
investigations owe much to the availability of high-speed
computation. An unoxpected feature was found in the
total seattoring cross-section function calculations carried
out by P. G. Burke and H. M. Schoy: an oxtremely
narrow and doop resonance just below tho energy of tho
first oxeited state. The apparent transparency of the
hydrogon atom to electrons of this enorgy might bo
regarded physically as being connocted with the tom-
porary formation of a virtual negative ion state, followed
by re-emission of an eloctron. This prediction has
awakenod greater intorest in total electron scattoring
than at any time ginco the days of Ramsauer and Towns-
end. Further resonances in el scattoring were prodicted
in London, although nothing has been reported in oxpori-
mont. But in helium and other gases, narrow resonances
were first found this year by G. J. Schulz, experimenting
at Westinghouse Rosearch Laboratories, Pittsburgh, with
& highly doeveloped electron velocity selector. There
appoars 0 be no known method of determining with high
accuracy the eloctrical potontial of a point in spaco to
which olectrons have boen accelorated; it is likely that
tho resonances will find a ready application here. Fine
structure peaks havo also appeared in inelastic oloctron
eross-soction functions, and even in certain heavy particlo
collisions; the development of this subjoct represents an
important testing ground for quantum thoory. Various
rolatod phenomena are associated with the enorgy-lovels
which appear in the first jonization continuum. The
rosults of oxporimonts using far ultra-violot radiation,
obtained from, discarded eloctron accelerators, arc oagorly
awaited.

A large part of tho London conforonce was devoted to
elastic and inelastic heavy particlo eollisions. TInvostiga-
tions of tho ‘glorios’ or ‘rainbow’ effects in atom scattoring
arc progressing, and tho exporiments on ‘chemically
reactive’ scattering continuo to bo limitod by the lack of
officient slow-atom dotoctors capablo of diseriminating
in spoeies. It would still appear that this important work
is not treated sufficiontly soriously by chomists. But in
tho investigation of strictly atomic collisions, charge
trangfor, oxcitation and so on, a large volume of work,
more than thirty contributions, was roported. It would
bo wrong to say that excitabion and lonization collisions are
understood in any but tho most genoral terms; however,
the advances in optical techniquos, and also tho applica-
tion of coincidenco counting, will do much to change
this.

Other fields discussed during the remainder of the
four-and-a-half-day discussions wero electron—ion rocom-
bination procosses, inolastic clectron—atom and electron-
molecule collisions, collisions of oxcitod atoms, muonium
and positronium physics, gas lascrs, and photon processes
such as photodotachment. Tho 140 contributions will be
available in published form at the end of tho calendar
year from the North Holland Publishing Co. Included
will be eight roviows, as follows: “The Present State of
Atomic Collisions Study”’, by Sir Harrio Massoy; ‘“Tho
Excitation and lonization of Atoms by Eleetron Impact™,
by D. W. O. Heddle and M. J. Seaton; “Inelastic Electron
Molecule Collisions’, by C. A. McDowecll; “Eloctron-ion
Recombination”, by D. R. Bates: ‘“Afterglow Procossos’,
by M. A. Biondi; “Heavy Particle Inelastic Collisions”,
by A. Dalgarno; “Muonium and Positronium Physies”,
by V. W. Hughes and J. M, Bailey; “Elecetronic and
Atomic Collision Processes Leading to Laser Action in
Gasges”, by C. K. Patol. Summarics of tho informat
gessions on quantum-theoretical and exporimental tech-
niques will also bo included; the latter sessions were
Jargely concornod with tho formidable problems encoun-
tored in tho investigation of eollision proeosses botwoon
two charged particles. Post-contribution discussion will
not bo includod, sinco the informality of conference
sessions ig greatly hindered by tho knowledge that chanee
remarks are to be published.

In fact, many discussions woro as extended as might
have been hoped. Tho decision was taken to run the
conferonce on orthodox lines, that is, to give timo to all
rolevant and eompotent contributions, rathor than to
allow extended discussion of a smaller numbor of topies.
In this way the fullest possible ropresentation and attend-
anco was assured, and tho highest form of communication,
namely, private discusgion during the intervals and tho
oxceollent social events, was given full rein. The principal
lack of communication was not oceasioned by this policy,
but was that betweon oxperimentalists and thooroticians.
The fault here usually lies not so much in the tochnical
lovel of conference prosentation, but in the low lovel of
education of each type of physicist in the disciplines of
tho other. One wonders whether, in countrios such as
the United Kingdom whero tho division is unusually sharp,
serious attempts should not bo made at all levels to
romedy the deficiency.

At all ovonts, tho ofton-repeated argument that there
are too many scientific conforences has littlo application
here. In a rapidly expanding subjoct there seems to bo
no way of kooping in touch othor than by meobings,
which serve tho purposes of stimulation, cloaring tho air,
roporting and criticism as well as review and bibliography.

J. B. HASTED
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