
Physics with GANIL 

Last month (see page 87) we carried 
an article on the start-up of the 
French GANIL (Grand Accélérateur 
National d'Ions Lourds) machine at 
Caen. It is based on a sequence of 
cyclotrons operating at the same fre
quency, and today's physics inter
ests confirm the imaginative thinking 
behind the launching of the project 
ten years ago. 

GANIL is a national Laboratory 
open to both French and non-French 
physicists. Intensive use of the beam 
can therefore be expected, requiring 
high equipment reliability. The beam 
is shared in time and delivered to two 
parallel experiments in consecutive 
bursts. 

The major elements of the exper
imental areas were planned jointly by 
the various French Laboratories, 
which then spread amongst them
selves the research and develop
ment of specific components. At the 
beginning of 1983, four of the ten 
experimental halls planned were 
commissioned, although the pur
poses of all ten are already well de
fined (see plan) : 
— D1 houses a 1 m diameter scatter

ing chamber linked to a 5 m time-
of-flight base; 

— D2, for the time being a general-
purpose hall, will ultimately house 
the Cyrano scattering chamber 
giving measurements inside and 
outside the horizontal plane; 

— G1 houses Nautilus, a large 3 m 
diameter chamber, designed to 
accommodate large detectors; 

— G2, specially designed for the 
measurement of reaction-pro
duced gammas, is a low intensity 
hall to avoid excessive back
ground noise; 

— G3 will house a large spectrometer 
(SPEG), scheduled to come into 
operation next year for precise 
studies; 

— G4 is a general-purpose hall ; 
— D3 and D4 house the Super Strip

ped Ion Line (LISE) for atomic phy
sics activities and the exotic nuclei 
search; 

- D5 will house a mass spectrome
ter and also the irradiation installa
tions for condensed matter phy
sics, and has therefore been de
signed for high beam intensities. 
Physics experiments began on 20 

January, with atomic physics and 
condensed matter physics account
ing for some 10 per cent of exper
imental time. Letters of intent and 
experiment proposals are divided 
into the nuclear and non-nuclear ca
tegories and then reviewed by sepa
rate experiments committees. By the 
end of January, 51 letters of intent 
for nuclear physics experiments had 
been received and 26 for non-nu
clear activities. To date, 29 propo
sals for nuclear physics experiments 
have been approved for phase 1 of 
GANIL. 

GANIL's performances will permit 

research of heavy ion nuclear reac
tions in the 20 to 100 MeV/ nucléon 
energy region where there is little 
available data (the SARA accelerator 
at the Institut des Sciences Nu
cléaires in Grenoble has been deliver
ing light ion beams of up to 30 
MeV/nucleon since summer 1982 — 
see July/August 1982 issue, page 
234). This is a key region in nuclear 
physics because there is expected to 
be a transition between the collec
tive nuclear behaviour, widely stud
ied below 10 MeV/nucleon, and a 
'nucleonic' behaviour, where the nu
cleus would behave as a loose as
sembly of constituent nucléons. This 
is also the region where the incident 
nucléons have velocities comparable 
with those of the nucléons in the tar
get nucleus (Fermi motion) and to the 
speed of sound in nuclear matter. 

It is hoped that the study of 
phenomena at the frontier between 
two well-studied types of behaviour 
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and the observation of new types of system consists of four MODCOMP 
reaction will improve our under- (CLASSIC 7860) computers, each 
standing of this transition. with a maximum acquisition rate of 

GANIL's energy region is also ideal 100 000 words of 16 bits per sec-
for the production of highly excited ond. The computers are linked to the 
nuclei with a very high angular mom- data acquisition system via a CA-
entum and of new nuclear species, MAC system containing special mo
tor which LISE is specifically de- dules manufactured to the MBNIM 
signed. standard and designed to select out 

The first batch of nuclear experi- interesting events and to control 
ments approved for phase 1 of GA- their rate of transfer into the com-
NIL will chart a region hitherto only puter. 
partly explored. The fields to be stu
died, depending on the incident ener
gy and the projectile, are as fol
lows: 
- transfer of the incident momen

tum towards the target nucleus; 
- evolution of the asymmetry de

gree of freedom during the trans
fer of nucléons; 

- elastic or quasi-elastic scattering 
of nuclei; 

- fragmentation of the projectile and 
the target during collision; 

- production of neutral pions below 
the threshold; 

- fusion and fission phenomena and 
the production of high-spin nu
clei; 

- the production of exotic nuclei. 
In the field of non-nuclear physics, 

the approved experiments will stu
dy; 
- the behaviour of materials irra

diated by high-energy heavy ions 
(disorder production or, converse
ly, recrysallization) ; 

- electronic transitions in heavy hy
drogen-, helium- and lithium-like 
atoms; 

- charge exchange mechanisms in 
high-speed collisions. 
For phase 1, the Committee for 

Non-Nuclear Physics Experiments 
has also approved development of a 
series of ambitious experimental de
vices in anticipation of the consider
able variety of reaction products ex
pected at these energies. 

The experimental data acquisition Marian Danysz 

Marian Danysz, who died on Fe
bruary 9, was one of the best 
known Polish physicists. His major 
contribution to elementary particle 
physics was the discovery, togeth
er with J. Pniewski, of hypernuclei 
in 1953. He realized at an early 
stage that progress in science re
quires broad international cooper
ation. By the 1960s the Warsaw 
group worked in close collabora
tion with groups from Bristol, Brus
sels, CERN, Dublin and London, 
and also from Belgrade, Berlin, 
Budapest, Dubna and Prague. As 
the first deputy director of the 
Joint Institute for Nuclear Research 
at Dubna, he initiated the collabo
ration between that institute and 
CERN. It was also on his initiative 
that Poland became a CERN 
Observer State and he was the 
first Polish representative at CERN 
Council. Apart from his efforts to 
maintain international contacts 
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