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PROPOSAL FOR SOME BXPLORATORY RUNS ON
THE PRODUCTION OF ALPHA PARTICLES
{AND HRAVIER FRAGMENTS) WITH 600 MEV PROTONS

M, Guaakow
I, Halpern
M. Lefort
L. Tarrago
and others from ORSAY

We ghould like to study the ejection of nuclear fragments
heavier than nucleons from moderately large nuclei. The general purposes
of such studies would be essentially two: i)  to understand better the
processes by which the fragments are emitted and, ii) to see whether there
are good experimental evidences for granularity or clustering in nuclear

matter,

There has been congidersble experimental work on these guestions
largely with photographic plates and with radiochemicsal methods; but a
number of fairly fundamental questions remain unanswered., With regard to
fragments heavier than ¢ particlesit can be gald that the production
cross-gections are large (a few mb, at 600 MeV rising to values close to
geometrical cross—gections at higher enurgies), that the charge distribution
of emitted fragments and their energy spectra sesm to be nof tooc dependent
upon the energy nor on the type of particle used in the bombardment, and
that the forward excess of theo emitfed fragments indicates that they are
produced in a relatively fast (direect) sort of Process. Nothing clear
hag yet been said about the nsture of this process. The experimental
information has recently been reviewed by N,A. Perfilov (Soviet Physics,

Usp. 3, 1, 1960).



Ay regards thé a particies, most of these seem to be evaporated,
It coincidence studies have been performed on very light nuclel which
show that alpha particles can be ejected from such nuclel by quasi-elastic
collisions. It ig difficult to do ceinecidence exﬁeriments in heavy
miclel because of the high probability that one or both ¢f the collision
partners is absorbed on its way'out of the nuclous (G.Igo.UCRL report
10574). Yet it is perhaps more important to learn whether moderately
heavy nuclei have any o -particle gbricture than it is to confiym the
already well-established g -character of light nuelei like carbon.
Probably the simplest experiment to do is to look Tor fast o particles
ejected from heavier nucled in high energy reactions, Such studies have
already been started at Orsay {(at ~ 150 MeV) and it is reported that one
does soe ample yields ( ~ 0,2 mb in gold) of high energy { 5 80 MaV)
alpha particles.

Very little is known about the productlon of fragments lighter
than ¢ particles such as H3 and HeB. Mogt deuterons which are seen are
presumably produced by pick-up, although there is some evidence that

deuterons can be quasi-elastically ejected by 600 MeV protons.

The first contemplated runs will be devoted to measurcments of

3

gpectre and angular diétriﬁutions of He ' H04 and Li6 at emission energies
above those characteristic.of evaporation, A gpecial scattering chamber

( ~ 65 om x 355 cm x 25 cm)'iélévailable at Orsay end ¢lectronic gear
including photomultipliers and a multi-channel anslyscer can be cbtained
from Ovsay.,  From messurements with photographic plates it can bhe
estinated that with a GOng/cﬁg coppoer targelt one would see in our detectors
at a typical angle over a thousand particies with 2 = 2 and E greater than
30 MeV per second. The prbdﬂction rate of lithiums is expected to be an

order megnitude lower Ikr(Ep = 600) % 10 mb ],

bAED,
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Ona of the important problems will be to distinguish partiocles
of the same Z2 and different A, for example He3 from He4, over a broad
energy range. Before actual runs begln, some shifts will be desired
to help us determine which type of system,:(dE/dX, E) or (time of flight,
B) will be best. Both gystema will use plastic seintilators and
egsentially the same electronic components, These components have begn
designed by L. Dick who will collaborate on the experiment in 1te early
stages, Une of the objects of exploratory runs will be to determine
backgrounds in the heavy particle detectors which are produced by pions
and protors in the soatbering room.  Such baclkgrounds may influence the
abllity of the electronic system to make the necessary particle

identifications,.

It is egtimatod that about 20 test shifts will be nesded hefore
& proposal oan be submitted for the actual experiment (involving the
neasurement of sgpeetra and differential orosseseaetiona for the production

of the heavy particles).






o Pt Rese

MA 4

‘Quad. Lenses

////

i Ruc.t:cn Chamb:r ang T&fget

2] Heav_,f Parkicle Debeetors
3 2 ~» Time of fh Lt  (oonker
3~ ‘ﬁ and E C'oun&er_s

S} F’ra%;n Dd:er.‘:ors

fnc\dan‘: And w‘agomﬁ particle baawms
Ar& in  vacvom







