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T. Introduchicn

At ISR energies the investigation of many perticle processes wil.
be of major interest in particuler with respect to genuine multibody
effects. Erents with tvelve particles in the final state have so nony
free kinesratical variables that exclusive experiments seem unfeasible.
Por incliusive experinents single particle spectra hove found =2 considerabie
interest; and existing data support for svme reactions theoretical
hyvothesis, 2.g. Feynman scaling or limiting fragmentation, Anproved

ISR experiments will test such theoretical concepts at ISR energies.
Py o

n

The nexi obvious siep is to investigate multiparticle correlations
in productioln processes and two-pariticle correlations are of ¢ourse the
simplest cnes o measure and to inteirpret. By observing correliatimms
cuae wight hope to get more detailed information on the dynamics of
strong interaction at high energies and tc be able to distinguicsh better
between different medels than by studying single particle speai:za which
seem to be connected wainly with general properties of the interaction N
and are nob very sencitive bto the specific properties of the interactionl’ -
g1y little is known so far on correlations. Indeed it is nobt cven
comrletely clear which kinemetical varisbles are relevant, zad hence
experimental results will hare to be euvproached from a phenomenoclogical
roint of view, In sectiou 11 some specific arguments will be given to
suppvtt the propesed expeirimernt. Eowever, these should be tcken rather

as exanmples of whet could be done with the data.

We propose teo measure the follering two-particle correlestions in the

fragmentation reglon

1) p - n correlations for the {two Jeading nucleons in the reackion p + » —

P + n + anything.
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We are mainly interested in the fraguwesnutation region and hence the
observed longitudinal momenta will lie in the range 0.2 << x €1 vwhere
X = p“/pO and Py and p, are the longitudinal and primery momentum of the
nucleon in the c.m. sysbtem, respectively. As large a range of transverse
momenta as possible would be of interest. Besides investigating various
correlations between x and p; of the two particles a major aim of the

experiment is to test the existence of possible azimuthal asymmetries.

Of course pp correlations in the process p « p—-p + p + X should
also be measured. Since another group 1 has proposed such an
experiment this information will become available. We certainly would

also be prepared to collaborate with this or other groups.

2) In the processes p t p - p + n + anything and p +p—-n + n +
anything the correlation between o proton and n and two fast n going
roughly in the same direction can be measured with the same equipment
that is necessary to measure the correlavion 1). In both correlations
a éerenkov counter able to identify more than one particle is necessary
to distinguish © from p. The kinematical parameters will be similer
to those in 1). As will be discussed in section II a search for

azimuthal asymmetries is of particulaxr inberest in this case.

Since by measuring the correlations proposed here zt the ISR cne
is entering a new field of lLiadron physics as large @ i1enge of phase space
as possibie should be investiigated. In addition some of the expected
correlations will be small and hence a high statistical accuracy will be
required, For these reasons the SFM spectrometer is necessary for the

proposed measurements.

As a by-product of correlation 1) *hLe single particle neutrcn
spectrum will be obtained which is inbteresting in itself (see section II)

and is not measured in any other proposed experiment.

The trigger will be made as loose as background will permit. Hence

sowe information on multiplicitics will also be obtained.

Current theoreticzal idess

Multiparticle production processes can be deseribed by various models,
the two most popular being the multiperipheral models 2 and the thermo-
dynamic model 3). The latter cuves not mske any predictions on particle
correlations except those originating from resonance production and hence
it is of no use for our purposes. In order to extract predictions from

the multiperipheral model one can use the Feynman gas analogy 1) or
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different approaches based on Regge pole ezchanges. A generziised
optical model intioduced by Mueller 5) provides a tool to discuss
inclusive reactions in the familiar Regge language at least for certain
kinematical regions. Since most of the recent theoretical papers are
based on this approach we shall mainly use it in the following. Ve are
interested in the fragmentation region implying that the resonance as

well as the pionization region are not considered.

1) Single varticle inclusive spectra

Although the main aim of this experiment is $o measure correlations,
we shall also automatically get data on single particle spectras,; in
particular of neutrons from the reaction p + p-»n + X, In order to
explain the interest in such distributions one has to consider the

different kinematical limits.

The one-particle-inclusive spectrum of a + b —» ¢ + X (fig. la) can
be related to a missing mass total discontinuity of the forward elastic
scattering amplitude a + b + c—o>a+b+o (£ig. 1b). This smplituue
depends on three independenb variables, i.e. the c.m. energy squared s,
the missing mass sgquared M and the low momenbtum transfer from particle
b tc ¢ tb (or instead the lougitudinal momentum of particle ¢ in any

frame),

1.1) In the fragmentation region (oingle Regge limit) it is assumed that

s and t become large, whereas s/M remains finite (fig. 1c) For large
s one hac M /scv 1 - x where x is the normalised c.m. momentum of particle
¢ and hence s/M > finite impliec that x can take any value between O and
1l in this kinemetical 1limit, Measurements at accelesrator energies for
the reaction p + p - p + X show 6 that scaling holds approximately for
0.2 <x <0.,9, In the higher x range deviations might exicé. It secnms
interesting to investigate if Lhe leading neutron spectrum also exhibits

sezling or if there are larger deviatioms.

The form of the neutron spectrum at one erergy alone would be
interesting by itself. Chou and Yang 7) distinguish between "favoured"
and "disfavoured" fragmentation distributions, A favoured fragment ¢
has the same internal quantum numbers (eycept‘j ) as particle a. Other
fragments are disfavoured. Favoured distributions are experted to be
non-zero on the kinematic boundary (x - 1), whereas disfavoured
distributions £all off rapidly. Indeed protons from pp colliisions have
a o -function peak at x = 1 (elastic seattering), but all other cpectrs
vanisn rapidly. All disfavoured distributions which have been measured
so far involve one particle fragmenting into another with quite different
guantum numbers (/AQ‘ =2, 1A B( = 1, etc.). The fragmentation of =
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proton into a neutron is associated with 2 less drastic change of quantum
numbers and it would Le inleresiing to see the qualitative behaviour of
this spectrun. No experimental data of p + p - n + X exist exeept for

some very preliminary results obtained in an ISR test run8).

1.2) In the triple Regge limit it is assumed that both s and s/M2

become very large. The reaction can then be described approximately

by a graph as shown in fig. 1d. The condition s/M2 - 00 implies x — 1.
A comparison of the reactions p +p—-p + X and p 4+ p—n + X is very
interesting for the following arguments 8a . If one looks at resonance
production the two processes p + p—-p + N¥ gnd p + p —» n + % differ
essentially since one expects from duality that the firsbt cross section
should be much larger than the latlerx. This is because Pomeron ~ Pomero:n =
Reggeon ccupling can contribute to the first process but not to the second,
and this coupling should be impcrtant a priori. The inclusive reaction

P +p—p + X however involves a triple Pomeron ccupling (fig. ld) which
seems to be small and hence we expect thai its cross section is not larger
than that of D + p » n 2 X. Indeed for x & 1 one expects G (pp — nX) X
2<7(pp — pX) if pion exchange dominates. In contrast to resonance
production one would oubserve a genuine multi-particle effect. The cross
seetion should be of the type

S

for x ~ 1, s/U° large. « and & are defined in fig. 1d.

da

L o =

(/tr)@f

PPN

Nc results are available forp + p-n + X,

The data on p + p = p ! X ot accelerator energies have been inter-

)Y 13
preted by various authors y) 107 11)

but the conclusions do not agree yet.
In the resonance region Pomeron exchange predominates, while it seems
that in the region x < 0.8 Cerr is not very different from zero.

This might indeed be an indication for wm exchange. in this case one
would expecth, as was mentioned above, that for x ~ 0.8 the number of
neutrons should be twice the number of prntons. This is because the
upper vertices in fig. 1d) are ppuo and pnn+, respectively, and hence the
vertex functions differ by a facﬁor~w§; However; the number of neutrons
cannot be larger than the number of protons for all x values. This is

becauce it was shown 7) 10)

that in pp collisions the overall fragmentation
fractions are 40% for protons, 12% for neutrons and 4C% for pions. Even
if about half of the protons are due to elastic scattering the total

number of protons is still higher than the total neutron number, Hence
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one might expect bthat the neuviion spectzuwm is higher than tlie proton
spectrum around x ~ 0,8 (ou side the resonance reblon), but ab smaller
x where the arguments of the triple Resgge limit do not hold anyway, the
nevtron spectrum might be lower than fthe proton spectrum, It certainly

would be very interesting Lo see if such a cross over exists.

A further argument to measure pp — n + X in addition to pp —» p + X
follows from the work of Chliapnikov et al.” 12 o They showed that the
most significant features of the charge exchange reaction K+p-e x° + xt
can be reproduced by the triple Regge behaviour, and they think this should
be true for other charge exchange reactions including p + p - n + X+F
whereas missing mass analysis with leading Pomeron and baryon exchange
seens to be less successful,

\ . . . .
2) Two particle inclusive correlations

We propoce to investigate the correlation bhetween
a) two leading nucleons, in particular between a proton and
neutron going in opposite directions,
b) a proton end a pion both going in the ssme direction, and
c) two fast pions going in the ssme or cpposite direntions,
Again we shall ianvestigate the fragmentation regilon which implies
0.2 < x 1, whereas the plonizabion i1egion (x~0) is esxcluded by our

experinmental set-up.

The inclusive two-particle reaction as shown in fig, 22 is determined

by six independent variables, i.e. the two momentum transfers t and t

B

B.’

. e 2 .
the migssing mass M and the two enevgies squared 8, @

3, as defined
in fig. 2a. The sixth variable is the dlfferencbxf g betwe

en the
. . .2
azimuthal angles of particles a and f. I£ M~ 1is large the c.m, energy

~e

squared is related to these variables by

w{ a\ . *g
~ M M2

S ™
.

and in terms of Feynman variables one has

EE el - X, .EE =1 -x
s ’ 3] B
« B
2
M < (l - x“)(l. - XB>.

If the probability of finding the single particles a and f with a given

momentum transfer (or trensverse momentum) and a given longitudinal
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1o 3 o =y o a+ { ~ I=%els. {
monmentum is designated by fa(ta’ La) and Qﬁ\tﬁ’ Aﬁ) and Pt b

CX’ LB’ XG)
is the probability of finding both perticles simultanecusly then one can

define a corielstion function for a given s

cf

N - - - — ; \l i
I“('Las Lot tﬁ’ KB) P(ta’ Xyt B? XB) fa(ta’ Xoc) fﬁ(tﬁ’ XB)‘ (1)
If the two perticles are produced independently F goes to zero.
The information one would like to get on F is twofold s

2.1) General predictions of the multiperipheral model should be

established,; e.g.

a) There should be no correlestion if the difference betveen Xy and
XB (or between the respective rapidities) is Jarge. Hence for
nucleons going in opposite directions F®O should be expected.
However theory cennot predict so far how rapidly the correlation

4

should disappear. Wilson suggests that it should die owut

exponentially as the difference in repidities incresases.

b) It should be checked if there are sceling laws for F of a
similax type as those found for'f s €.g. scaling iv x  i7

(44
% t. and x, are Tixed.

o? TR B
c) The question as to whether factorization holds in coriclisations
should be tested.

Although no definite quantitative prediction is possible at preseuntk
it seems that for particles with not too different rapidities the
correlations could be quite sizeable. This follows frow arguments given
by Bassetto, Toller and Seriorio 14), who relate the varianczs of the

average multiplicity n to the averege correlation

<112> - An% = <n> + 7 Ryp (2)

whexre Ra is essentially the integral of the normalized correlation
function F of Equ. (1) over the kinemetical variables. The authors
showed that from experimental dava one can conclude that the two terms
on the right hand side of the above ecuation have about the same size.
A sizeable part of the summed correlation probably occurs in the

15)

pionization region sy but large correlations may appear ir the

fragmentation region.

2.2) A study of more detailed dyramical questions can give a deeper insight
into strong interactions. In particular a reasurement of the szimuthal

correlation of the two particles could help to reveal the nature of the




Pomeranchuk singularity. Twoe suggestions have recently been made In
this respect.

16)

contribute to the Pomeranchen singularitby. Por this purpose the two-
J

a) Freedman el al. proposed to investigate whether Regge cuts
particle distribution is related to the diagram sheown in fig., Z2c¢ using
. \ . - 2
Mueller's technique, It one takes the high energy limit M =large, but
ne2 s R .
tl’ tos slx&? and SQKMi finite, it 1% found that the cross section for

the emission of particles « and B is

é? A ST -LM?. L*%@ . A
ﬁ;‘%'f%; PUC) R T, %) (3)

L, (,\)A
where av(O) is related to the leading singularity with the Torentz
guentum number If and coincides with the leading vacuum angular momenbum

singularity. %9”6 is the azinuthal angle between the partieles o end b.

In the case of a simple pole the sum over M reduces to the single
term with M =~ O and thexe is no szimuthel!l correlation. If the leading
singularity is a cut the entire sum over M will conbtribute. Hence an
observed dependence on cost?an implies a cubt component to the Pomeron or

some other more complicated singularity than a simple pole.

For the Pomeron one has aV(O) = 1 and hence the dependence on s
2
drops out since M7/s X const. 1f on the other hsnd cuts coniribute one
C s 2 . . .
gets additionsl log $ ~ log s terms. Therefoxe 1t seems interesting

to investigate the s~dependence of the azimuthal correlation.

In the triple Regge limit w1t%\M_, s /N;, 5[M_ all large, tut gi? t,
Tinite (llg. °dg (whnch implies Xy 1, %5 — 1, (1 - X )( - XB),S 1argey
r)

one obtains

Ao

instead of Equ, (3)

—_— A T— V °£”»/(D) < Zq{t&\}/\ﬁ ld%\_':_
S 3 - ) i
TeTp” (Lo %) R R

The general arguments on the relation between the ?dﬁ-dependence and

the nature of the leading singularity =re not changecd.

If av(O) is a simple pole toth Equ. (3) and (4) should scale when
divided by g%ot( s). Furthermore if factorization occurs then Fo

should be the product of the single particle distributions,

To test the nature of the leading singularity it seemc advantageous

o observe particles going in opposite directions (xa?>0, xB<~0) since
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in this case the conbtribution from non-leading singularities sheuwld be
17
11 ).

sma Bowever a high precision is needed since the correlations
will be small. In the pionization region the influence of cuts seems
to be small.

17)

b) Bagsetto and Toller considered the possible contributions of

non=leading esymptotic terms to a Lorventz pole with M = O, An expansion

in the relative rapidity % between the two observed perbticles « and P

ofB

lezds to the following expression for the correlation function

o (o @), Op)

QUA/LL Do, J
- g (o B B (s

$ afo

where particie o is emitted with momentum P, under the direction (Ja, %ja
and similaily particle 8 and‘%ds= %@ - fﬁ' a(O) is the intercept of

the leading pole,

I the proton (¢) and the pion (B) go in the same direction Equ. (5)

can be written in the fowm 18)
P 2, p) RN e 7Y
Ut ~ e = L o [p {(,\) e (P-“ b AME o T g
— ?i fﬁ 20, (&.\m * DFEF’Q f )lﬁv& P ‘J/Z6)
where BA is the relative rapidilty between particle f and the incident

pzrticle A, bolh going in {he same direction.

Tt should be noted that the correlation term in Equ. (6) does not
contain s any mere and therefore no energy dependence is expected. This
differes from cut contributions which Jead to (log s) terms as has been

discussed above.

The exponential dependence on the capidity iﬁA is also quite
characteristic and should be checked experimentally. In the case of

cut contributions one would rather expsct a dependence as some power of

BA* Since the effect of non-leading singularities dies out exponentially
with %BA it seems that our proposed measurement of the correlation beiween
a proton and =z pion both going in spproximately the same direction is

quite advanbageous. A correlation with a cos?ha term would, indicate
contributions of non-leading singularities if it goes with e%BA.
Discrepancies with Equ. (6) on the other hand would suggest the existence

of singularities with M 21 as discussed under a).
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c) If both the azimuthal correlations p + p~— p + uw -+ X and
p+p-—p+ %~ + ¥ are measured one can calculete their difference which
is associated only to T = 1 exchenge. In bthis way it might be possibdble

. . . . Y 18
bo establish contributions from the p! which hag M = 1 >.

Exnerimental set-up

For the proposed experiment the basic set-up of the proportional
wire chambers can be used. The essential additions to thesge chambers

are (see fig. 1) :

¥
Cerenkov hodocscopes Lo identify charged particles,
a botal absorption neutron specirometer,

trigger counters

a) Two gas Gerenkov counters will be used to separate 1 from K and

protons. Since we will iovestigate multiparticle events the € counker
must be able to identify more then one charged particle pexr event. With
an average charged nultiplicity of about 7 we expect 2 to 5 charged
particles traversing the ¢ counter. Tpnstead of using =a & couuter
hodescope to identify these partlicles we propose Lo use a single ©

counter of special design bteogebther with the information from tue WWEC,

The only place to install a 5 counter is between chambers 21(15}
and 22(16) (see fig. 3). The available length is just suificient Ffor
a gas 6 counter. Its dimensions will be approximately:?230 cm wide,
100 cm high and 100 cm deep. Tne counter on the right side of the
intersection (CR) will be composed of two idenbticsl parts each 50 cm pigh.
The counter on the lef?t (CL) consists only of one half., since the

remaining space 1s required for the neubtron counter,

The design of the ¢ counters is shown in fig. 4. A cylindrical
mirror reflects the light onto a second adjustable cylindrical mirror
from where it is guided by a reflecting cone onto the photo-multipliers.
About 23 multipliers are foreseea for esch half of tue counter. The
light emitted by a particle flying in a given direction will in a typical
cese hit two of the 23 phototubes. A computer programme ucing the
information ofi the trajectories and momenta of the particles supplied by
the MWP chambers will single out those particles which prodvced light

and those which did not.
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Preliminary calculations indicate that with the svailable length of
about 1lm separation of n from ¥ end p should be possible up to 10 GeV/c
and separalion of # and X from p up to 20 GeV/cg A horizontal spabial

resolution of aboubt 1Ocm seems feasible, The detailed design of this

counter is still in progress.

b) A neubron total absorption counter I

1, will be placed beneath the
bean tube on the left side. It will thus be installed just below CL‘
There is not enough space available to set up the Cerenkov hodoscope

and the neutron counter one behind the other. The reason for installing
the neutron counter below (or if necessary above) the beam Ltube insiead
of sideways is due to bthe fact that the azimuthal agynmetries aze
proportional to cos%&s and hence the most precise information is obteined
from 39aﬁ X 0 and = 180°, Fow in the SFM the renge of accepted Py is
larger for particles emitted up or down then for psriicles produced in

the horizontal plane.

The neutron spectrometer is shovm in fig. 2. It consists of an
anticounter A, & converter C (about 6om Al), a trigger hodoscope T and
g Fe-scintillator sandwich. Tn order to get as good an evergy resolution

the following neasures sre baken,. Oniy neuvtrons converted in C are

3

counted by requiving a trigge:r of T. This assures thau prictically lhe
full length of the shower is containcd in the irou. The converter O is
smaller then the cross section of the btolal absorpbion sandwich in order

to minimize lateral losses irn the shower. In total about 8Ccm of Fe
20}

i

(about 6 interasction lengths) are used. Tn a previous experiment
. . : oo .

4em thick iron plabtes were used and a resclution of aboubt - 12% could be

achieved for neutron energies of 10 GeV snd higher. We are testing at

present whether thinner plates wounld give a better resoluiion,

In order to determine the point of interaction of the neutron the
trigger counter T will in realify be a hodoscope. The most favourable

subdivigion of T is gtill being studied.

Events with A in coincideuce instead of anticoineldence with T and S
can be recorded simultaneously. This will permit to compare neutrons and

charged particles under the seme conditions (resclution, solid angle).

A neutron counter as descriied here has been used during some test
8 . s A . -
runs at the ISR and it was found that it is performing as exvected

also vnder ISR conditions.



c) Trigeer

The trigger will be made as loose as possible iun order to be eble
to ccllect as much information as possible, A seinbtilletion counter
(260 % 50 x 2 cmﬁ) will be placed in front of each of the C counters
(TR’ TL in fig, 3). The following trigger combinations will be recozded

simultsneouslty end identified by & patbtern unit :

coincidences TR TL i coarilation of 2 charged particles going in opposite
directions ¢ pp, pn”, w7,
There should be no bsckground problem since beam = gas and heam -
vall events are strongly suvppressed by this trigger, especially if

the time difference between TR and TI is measured.

;)

coincidences TP NL’ w&exe Nj stands for (ATS) of bthe neubron counter
|8 B}
corrclations pn and 7 n for particles going in opposite directions.
Test measurements have shown thai also in this case beckground ceo

be eliminated if the beam tube is not tco thick.

ot A M
coincidences N CR or TL CL

the pulse height of T to correspond to two or more particles) :
hs b+

(perhaps with the additional requirement Loxr

correlation p:s” with both particles going in the same dlrenbion,
The suppression of bachgrovund will be much mwoie difficvlt in ihis
cage since beem - gas events can lead to such a brliggex. However
extrapolabing from present oue arm spectrometer experiments 4 may
be hoped thet the bLackground is smaller than 20%,  Of course it
could be measured by displacing the two besms with respect te one
encther or by dumping one beam, Including some of the fast signals
of wire plenes in the trigger might also help. A further possibility
iuvestigated is the use of ak2n gcintillation counter set up in the
opposite direction of the prx™ particles in coincidence with TR C, or
with T

R
C..
L L -
coincidences 1. C. : correlation nr for perticles going in the sanme
I L
direction.

The background problem will he the same as in the previous case.



Iv.

Expechbed event rabes

The estinmates of counting rates are lLased on a
0

cury
each ring and a beam height of 0.5cw which corresponds to a luminosity
4

720 =2 -1 . . -
of T = 2 x 10”7 e “sec ~ and an interaction iste o

1)

rates. The coincidence rates were estimated simply by I = i, .
‘coin inber

are the production probabilities per momentum

Hy
-t

Ve used the fermulae given by Cocconi to calculate the single periicle

¢ a7l 2 o
g4 52 vhere 51 and &,
interval for particles 1 and 2 respecbively. That meons correlation

effects are neglected.

A1l rates are given for the momentum rates

0.05 GeV/c
0.5 GeV/e

fi

~ charged particles Ay
AP\\

il

-~ neubrons Apy, = 0.1 GeV/e
Apy 2,0 GeV/e

il

The accevtance of the SF magrel was determined with the help of

tables prepared by Kautheld T Sowe examples zre shom din Table L.

-

\s fer as zceeplance of Lhie debection system and the identifiecaiion of
the particles are conceired the Tongitudinel wmomentum renge accessible
to measurement is approximately from % to 20 GeV/c. The accepbonece ig

st111 sufficient for trensverse momenls up to about 1 GeV/c.

Exemples of expected counting rates are shovn in Talles II, TIT ad
v . Except Ffor those cases where of both parbicles is approxiuately
_L J
GeV/c or higher the statistical errors which could be obtained during
100 1 of runniug time would be iess than 5%. Tor n momenta above

12 GeV/c the accessible range of py becomes much smaller, hewever.
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TABLE T

DETRCTION PROBABITLITY TOR CHARGED PARTICIES

Positive charced particles

e ?(Gw?

(Gt% 3 5 10 15
0.1 1 1 1
0.5 0.4 0.7 0.6
1.0 0.1 0.6 N5

Nerative chiarpoed particles

N 5 10 i5
(G%u {({)\\ . 2
0,1 1 1 1
0.5 1 1 1
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Estimation of counting rotes (g&l) for T = 2 % 10°0cn™ 2sec >
- p coincidences
ECM = 40 CeV
1) proton womentum 5{(CeV/e);  pion momentum 5(CGeV/c)
pro'iun
an \Q'L((;ﬁ/‘
\ Oc Oo ° P
PLéﬁQq 1 3 0.7 1.0
0.1 900 770 80 15
0.3 1100 900 100 18
1
0.7 400 500 40 7
1.0 20 %0 3 0.3
2) proton momentum 5(GeV/e);  pion momentum 9(GeV/c)
0.1 0.3 0.7 1.0
0.1 60 50 6 1
0.3 70 60 8 2
0.7 20 25 3 0.4
1.0 7 8 0.7 0.1

Fov higher proton momenta the counting rate will increzse.



TABLE IITI

. . ~ . "‘l . 20 "2 "'.L
Estimation of counting rates (h ) for T = 2 x 107 cm “sec

+ . .
T =~ D coincidences

E [ = 40 GeV

CK
1) proton momentum 5(GeV/c);  pion momentum 5(GeV/c)
0.1 0.3 0.7 1.0
0.1 900 600 &0 15
0.3 600 650 60 10
0.7 80 80 8 1.5
1.0 15 10 1.5 0.2
2) proton momentum 5(GeV/c); pion momentum 9{(GeV/c)
PfoTon
P\‘g (e
_ 0.1 0.3 0.7 1.0
RL@%NZA
0.1 60 50 6 1
0.3 60 60 8 2
0.7 20 20 2 -
1.0 6 5 0.6 -

-

For higher proton momenta the counting rate will increase.
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Estimation of counting rates (h ) for L =

? x 10300m—2

S5eC

-1

proton -~ neutron coincidences

ECM = 40 GeV

proton momentum 9 GeV/c
neutron momentum 9 GeV/c
efficiency of neutron counter En =
ﬁpn = 2 GeV/ec

for neutrons
Op; = 0.1 GeV/e

?{'O(Qn
~(c'm/
feudcon\ k) 0.1 0.3 0.7 1.0
CL (@._-_‘( 1o ‘
0.1 480 580 130 50
0.3 580 700 160 60
0.7 220 270 60 20
1.0 79 100 20 7
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b)
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R with ec(t)

P, R with &(0)

d)

Single partinle incluszive reactions
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Two particle inclusive reasctions

Fig. 2
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Neutron total absorption spectromeier
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