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ABSTRACT

We propose to study multiparticle production in the interactions

of 100 GeV/c antiprotons in the 30-inch deuterium bubble chamber,
Our request would be 100000 pictures with a Cerenkov tagged in-
coming beam. Thé downstream wide gap spark chamber hybrid system
will be used to improve on the measurements of the fast secondaries
and to study the forward, neutral particle production,

*added 10/15/74 per letter



I INTRODUCTION

Antiprotoﬁ—proton reactions at 100 GeV/c will be studied in the
30-inch hydrogen bubble chamber of FNAL.(]) Together with experi-
ments at 9, 12, 15, 23 and 32 GeV/c a study of the s-dependence

of many features of the ép—interaction will be possible. The corre-
sponding antiproton-neutron reactions have been studied at 9 and

15 GeV/c. Therefore an experiment at 100 GeV/c would be a valuable
extension in energy.

We propose to take 100000 pictures in the deuterium filled 30-
inch bubble chamber and to use the ‘'same beam and set up as for
the 100 GeV/c antiproton-proton experiment.

The analysis will include the following topics:

1) Determination of pn cross sections and multiplicities. Compa-
rison of the features of 100 GeV/c pp, pp and pn reactions.

2) An s-dependent analysis of the pn reactions making use of
the data at Tower energies, ‘

3) Study of the m° production.

4) Study of the diffrative system
n - pr
, -
n-prmm

which could be obtained in fits to

pn > ppr
- --.+..
pn+ ppm o m

5) The fragmentation processes

D .
n-=-m

n E AO

will add to the understanding of the fragmentation of the nucleon.
The study of the corresponding fragmentations of the proton

p=m

has given interesting resu]ts(z).



6) Properties of the multiplicity distributions. There is a marked
difference in the s-dependence of for instance the <n>/D ratio
for pp and pp reactions. A study of the s-dependence of the
<n>/D ratio for pn reactions would contribute to the understand-
ing of this feature. |

7) The possible existence of a A~A'component in the deutron wave
function. It has been suggested that a way to test such a pic-
ture is to study inelastic reactions on the deutron(3). It is ‘
necessary to have access to the data from the pp - ppm'm  reac-
tion in order to be able to estimate the kinematical background.

8) Two particle correlations. The correlation between the average
number of 7° and charged pions is very different for pp and pp
reactions, :

It seems to be a sensitive parameter to test models of multi-
particle production., There is also an appreciable s-dependence.
The corresponding measurement for pn reactions is therefore of
interest.

9) The strange particle cross section is rising in pp interactions
being o(A) = 3.2 + 0.4, o(K®) = 9.2 + 1.0 and o(R) = 0.23 + 0.10
at 100 GeV/c. The information on strange particle cross sections

is shown in the figure (5). Similar cross sectioéﬁ in pn will

make a fairly detailed study of the production of K%, A% and

charged hyperons possible.

IT TECHNICAL DETAILS

We refer to NAL proposal no 311(1l for technical details and propose
to use the samg beam system and selection criteria. '

The measuring equipment consists of a Flying Spot Digitizer Liver-
pool) and a Spiral Reader (Stockholm). Boih grcups have long experience
in antiproton-proton as well as proton- deuterium experiments in

bubble chambers. Measuring equipment and man power is available, but
all financial aspects of the experiment'have not yet been solved.
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ABSTRACT

We propose to study multiparticle production in the ﬁnteractions
of 100 GeV/c antiprotons in the 30-inch deuterium bubble chamber.
Our request would be 100000 pictures with a Cerenkov tagged in-

coming beam. The downstream wide gép spark chamber .hybrid system
will be used to improve on the measurements of the fast secondaries
~and to study the forward, neutral particle production. '




I INTRODUCTION

Antiproton-proton reactions at 100 GeV/c will be studied in the
30-inch hydrogen bubble chamber of FNAL.(1) Together with experi-
ments at 9, 12, 15, 23 and 32 GeV/c a study of the s-dependence

of many features of the pp-interaction will be possible. The corre-
sponding antiproton-neutron reactions have been studied at 9 and

15 GeV/c. Therefore an experiment at 100 GeV/c would be a valuable

extension in energy.

We propose to take 100000 pictures in the deuterium filled 30-
inch bubble chamber and to use the same beam and set up as for
the 100 GeV/c antiproton-proton experiment.

The analysis Wi]] include the following topics:

1) Determination of pn cross sections and multiplicities. Compa-
rison of the features of 100 GeV/c PP, PP and pn reactions.

2) An s-dependent analysis of the pn reactions making use of
the data at lower energies. '

3) Study of the m° production.
4) Study of the diffrative system
| n - pm
. ..+_
n->prmmw
which could be obtained in fits to

pn ~ ppm
- ....+_
pn = ppm T T

5) The fragmentation processes

m

 3=1]

n
n E A° .
will add to the understanding. of the fragmentation of the nucleon.
The study of the corresponding fragmentations of the proton

p>m

hés given inféreéting}résu1ts(2).




6) Properties of the multiplicity distributions. There is a marked
difference in the s-dependence of for instance the <n>/D ratio
for pp and pp reactions. A study of the. s-dependence of the
<n>/D ratio for pn reactions would contribute to. the understand-
ing of this feature.

7) The possible existence of a A-A component in the deutron wave
function. It has been suggested that a way to test such a pic-
ture is to study inelastic reactions on the deutron(3). It is
necessary to have access to the data from the pp - pprm 7 reac-
tion in order to be able to estimate the kinematical background.

8) Two particle correlations. The correlation between the average
number ofvno and charged pions s very different for pp and pp
reactions. '

It seems to be a sensitive parameter to test models of multi-

* particle production. There is also an appreciable s-dependence.
The corrgsponding measurement for pn reactions is therefore of
interest.
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The strange particle cross section is rising in pp interactions
being o(A) = 3.2 £ 0.4, o(K%) = 5.2 + 1.0 and o(A) = 0.23 = 0.70
at 100 GeV/c. The information on strange particle cross sections
is shown 1in the figure (5). Similar cross sections in pn will
make a fairly detailed study of the production of KO, A° and

charged hyperons possible,

IT TECHNICAL DETAILS

-

We refer to NAL proposal no 311(]) for technical details and propose
to use the same beam system and selection criteria.

The measuring equipment consists of a Flying Spot Digitizer (Liver-
pool) -and a Spiral Reader (Stockho]m)t Boih grcups have long experience
in antiprqton—protqn as well as proton~>dedterium‘experiments in

bubble chambers. Measuring equipment and man power is available, but
all financial aspects of the experiment have not yet been solved.
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