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Phynsicoe In o recent P35 experiment on np ch:orge exchenge scatbering
vie heve obteined g9 & by-product neutron production cpectre. The

result is shown in Fig. 1, together with compercble proton spectra.
One notices thet for 0° production sngle the neutron spectrum for
x € 0.8 (va 8] /pO in laboratory sys em) is gimilar but somewhot
fletter then the proton spectrum, On the other hond near the

kinemeticel 1imit x -+ 1 the neubron spectrum drops wheress the proton

gpectrum stays up. M™ig dndicaters thot in the lenguage of Chou and
~ 1) ) R el aman - oy e i ] fal I | e - .
Yang he neutron fragmentation is disfavoured wherces the proton

fragmentation ig favoured. L more deteailed inter

e
of the Regge pole model con be given, e.g. relﬁtinw'> the inclusive

OO

o

reaction p + p — n + X to np cherge exchenge scatiering, but.we refrein
Y < PPy

from doing it here. The genernl inverest in meaguring ncuiron cpectra

was explained in 1JQO/71—7O,

Here we only went to make two ~dditional remariks. A comparison
of the neutron end proton spectrum ot a production rngle of 50mrad
shows thet the differcnce secen ot 0° degrees hes disoppearcd. Hence
‘production engles below 20mrad scem to be mowe intercsting.

3
In terms of tlie quark model onc expects /) t

n < ' 0 A e 0
gpectrum of p + p - n + X and the X7 speetrum of X + p — 17 + X are

het the ncutron

similor since the same qu::r}: [JLliI‘ is dnvolved in both reactions. In
‘\
Vil
oy

. -0 . . .
Pfig., 1 the K~ spectrum is clso showm and indeed it shape agreces

approximately vith the n spectrum.

It would be very interesting to see if these features observed
et PS encrgies also hold et the ISR, end in addition to find out if

the neutron spectrum scalos,



Byperincntol ceb-up

he escenticl prrt ol crporimencrl npporotus 1o o total

gboorption neutron spectrometor. It connists o o seadwich of

scintillotor and iron plotes (40 b 4001‘) preccidcd by o o

N

convertoer pl;te,\QQ Xz Ocn ) end oo oeati-counver o suppress choarged

particles. Te used such on instrument in verious PS cxperiments and
-
. P - o D . . "
performed tests of the ISR ot 15 end 22 GeV >. It wego found that

5 . . '

the spectromeier worked wcll without serious tryouhle from background.

The energy resolution of the totol abgsorption spectrometer thet
could bc obtained in previous ecxperiments was obout I 15ﬂ around 20 GeV,
end it wes worsc abt lower ncutron on“rgios. Some recsolubtion curves
are shovm in IMg. 2. During the last months we ha&e performed
extensive studics with the aim of improving the resolution. A manu
energetic proton besm was used for these tests. Among other things

the influence of the thickness of the Mo plotes on the resolution and
losses at the end and on the sides of the counter were investigoted.

Based on these resulte an lwmproved verision of the mpectrometer is

uwnder congstruction

Unfortunately measurcments at exactly. 0° ore difficult, since the
PRI : Co
0~ line pasges through magncts. However it is casy to get dowm to
angles & 20mrad, The cven intersections arc morc favourable since

the distance to the first and sccond downgtreem I magnet is larger and it

these nognets which determine the smallest possible ocngle. Threc set-

ups are being considered :

1) Spectromcter in front of the first downstrcam P-magnet very close

t0 the vacuum pipe (about 8m from the intersoction)(see,?‘g. 3)0 It
should be possible to measure ot anglcs of about 2bmrad. In this cesc

.charged perticles sre not swept acide by = mognet, but in our test
measurements we found that the anticounter in front of the spectrometer

suffices to suppress the cherged particles.

2) Spectromcter between the ISR rings bchind the sccond I magnet. In

this case the smallest angle is determinced by this I' megnet, and it could

be ebout- 10mrad provided & step in the vacuum chomber after the first
F-mognet is possible. The charged particles would be portly removed
by the first ¥-megnet, but we do not considecr this to be an cssential

advantage.
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3) Speetrometer between D end P magnet (position 3 in Pig. 3).

n this position measurcments at 0° would be poenible ot the expensce
of the ncutrons hioving to tronsverse sppromimetely 1.5 interoction
lengths.

In 21l cases o otep in the vecuun chember would be desireble sinco,
as our test measurcments hove chovm, ~n oblicu: passsge of the nculron
beam through btnc vacuum chomber produces 00 many 1oy cnergy neutrons.
However, wc¢ do not nced a thin window, since o Pb filter will be put

into the beam anyhow in order to recducc tnc ¥ i,

Since the ncutron spoctrometer hog no directional propertics =

beam - beam trigger 1s necessary o suppress beom - gns cévents, Any
such trigger covering o large solid anglc would be suitable. Such

trigcers cxist for example in 16 end I8.

In the position 2) for medium production sngles woe would be oble
also to measure with o system of fe-collimators pointing to the
interaction region not nceding the beam -~ becam trigger in coincidence.
Background will bec determined and subtracted by mnecasuring with closed

collimators.

Counting ratces ond background

In our test mecsurements we found for the total number of nevtrons
with energics lorger thon 5 GeV at a production sngle of 84mrad the

following numbers:

ot 15 GeV 1.3 ncutrons/sr. intcraction
at 22 GeV 2 " i

In the forward dircction thesc figures are expccted to be ebout a factor
10 higher. WVith o conversion cfficicency for the neutron detection of

- . ~ -4 ; ' . .
207, so0lid angle of cbout 10 " and 2L stacked in each ring one obtains

counting rates of about 1/sec.

. . - o
The background consists of XA and X, The photons are removed

by a Pb ecbsorber about two radiction lengths thick which doces not affect

. s o -0
the ncutrons seriously. A distinction between K~ and n, however,; docs

. - ' 1 ~ 10 .
not seem possiblec. Also the decoy of K does not give more then o



.

. - . . . 0
feetor of 10 lower then the proton flux (SQO Fig. 1). The K

contomination shouvld thevcefore be only o few percent.

Rurming time

Vith the cotinoted counting wrutes only o few rung arce needed for

cach cnergy. In order to test scaling we should like to teke data

S PR P = JE R, . e 3~ . - . -1 . e e 3 o o oo Ee [
at three dificrent cncrgics. licnee the whole cxperiment would take
o

cbout two months.
“Since mogt of the equipmen

the shut-down,
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g. 1 Comperison oi n sgpectra with p and ¥~ gpectra, The neutron
spectre are arbitrerily normaliged, The deta arce plotted as
function of pL/pO with both quentitics given in the lab system.
With sufficient accuracy this ratio 1s eguel to the Feynman
scaling veriable. The proton spectra from Be are from ref.,

. . o . . -
6 and the neutron from rei. 7. The K spcctrum is from xef. 4.

g. 2 Resolution of the total absorption speccirometer for different
egncrgies, It showo the pulse height distribution for mono-
energetic protons during test measurements at the ISR,

g. 3 Threc possible locations of the n-spectrometer.
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