
Negative pion elastic scattering, including 
new data at higher energies from an Annecy 
/ CERN / Copenhagen / Genoa / Oslo / 
University College London team. The 
observed behaviour for large scattering 
angles changes rapidly with energy. 

If the observed pion-nucleon data is 
used to fit the parameters of the 
model , then the predictions for kaon-
nucleon scattering do not fit the data 
at all. In particular, the ratio of ob
served kaon and pion data increases 
wi th energy, whereas dimensional 
arguments suggest it should be fairly 
constant. 

Other candidate models for these 
interactions also cannot explain the 
relatively fast falloff in scattering rate 
w i th angle. The only recourse is to 
tinker wi th the models. 

The results show that we are far 
f rom knowing all there is to know 
about the basic behaviour of particle 
scattering at high energy. 

SIN 
Pion radiotherapy 
For the irradiation of human cancers, 
photons and electrons have been in 
use for many years, and neutrons 
were first tr ied in the early 1940s. 
Nowadays, protons and heavy ions 
are being pressed into service, and 
the meson factories are particularly 
well adapted to providing negative 
pions, whose properties are ex
pected to be especially suitable for 
this purpose. 

LAMPF and TRIUMF, wi th relative
ly simple beams, were pioneers in 
the pion radiotherapy f ie ld ; LAMPF, 
indeed, has treated some 2 0 0 pa
tients over the last five years or so. 
For a number of reasons, this pro
gramme has been cut, but work con
tinues at SIN and TRIUMF. Of these, 
TRIUMF, like LAMPF, uses a beam-
line similar to a conventional one, 

where a series of dipole and quadru
p l e magnets delivers pions f rom a 
product ion target to a tumour. A t 
SIN, on the other hand, the approach 
has been more sophist icated. Using 
a superconducting layout originated 
at Stanford University nearly a de
cade ago, sixty pion beams are del
ivered isocentrically to the tumour. 
The technique has t w o advantages: 
the solid angle for pion collection is 
about a steradian, so that a proton 
beam of relatively low intensity 
(20 | iA ) can be used; and the dose 
can be matched efficiently to the 
tumour, w i th minimal damage to 
neighbouring healthy tissue. 

The SIN device, the Piotron, pro
duced its f irst pions in June 1980, 
and the first patient was treated in 
November of that year. As of end 
1982, 39 tumours in 34 patients 
have been treated, f rom melanomas 
(skin cancers) perhaps a centimetre 
across to deepseated abdominal and 
pelvic tumours of a litre or more. 

Results are so far at least in agree
ment w i th expectat ion. No miracle 
cures have been seen, but in all cases 
tumours have regressed, sometimes 
completely. Side effects have so far 
been less than would have been pro
duced by any conventional treat
ment of these tumours. This is to be 
expected, since the technique spares 
neighbouring healthy tissue better 
than conventional methods. 

'After a serious failure of the va
cuum system last July, treatments 
were re-started in November. It is 
also hoped soon to start t reatments 
of Glioblastoma, a particularly recal
citrant tumour of the brain. 

As well as machines at physics 
Laboratories like SIN, accelerators at 
hospitals also provide radiotherapy. 
For instance the Harvard Cyclotron 
Laboratory recently treated its 
2000 th patient w i th proton beams. 
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