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ABSTRACT

We propose to measure, in the 20 - 120 GeV/c range, two boid
“and quesi-two pody baryon exchange reactions for Ju| < 1 (GeV/c)2
The experimental apparatus consists of %two spectrometers which
determine the angles and momenta of the forward and backward out-
going particles. The detectors cover a large solid angle : 2 msr
for the forward arm and 3 st for the backward arm. They are designed
to operate at incident beam rates of 1.0 x 107 particles/pulse and

will measure cross sections down to the nv/{(GeV/c ) range.



PHYSICS INTHOHST

In 2 simple billiard ball picture of np backward elastic
scattering, the m will strike the proton "head-on", thercoy under-
going a large acceleration with, in general, the attendant radiation
of hedronic mattar. In a statistical analysis of this interaction,
elastic scattering (nO'radiation) has to compete with other final
states, resulting in a backward elastic cross section that will drop
as a power law of s for fixed u. In this elegant yet simple picture
of the interaction, a knowledge of the value of the power and its u

dependence would be very interesting [1,2].

If hadronic matter contains parton seeds, backward Tp = -

tering at high energies could be dominated by parton-parton
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This could lead to a break im the s-depeadesnce of do/d -, the break

occurring where the dominant mechanism for the reaction changes.

For example, Regge exchange might be primarily responsible for the
reaction at lower s, s < 80 GeVQCPlab < 40 GeV/c), and parion-u:
interactions, which presumably would fall more slowly with s, would
then take over primary responsibility for backward mp scattering.
This would most likely occur at larse ( u;, say u=-1. (GeV/c , waere
conventional baryon exchange amplitudes are low.

Since the birth of Regge theory about ten years ago,
backward Tp elastic scattering has been interpreted as arising fron
the exchange of baryon Regge trajectories in the u—-channel. More
recently, attempts have been made to improve this model by adding
Regge cuts to the Regge poles (3]. Our data will make direct testis of

important Regge predictions.

In a Regge model the cross section can be written as

(U)
do : -2
— = A(u) eff
du

where ueff.is the leading Regge trajectory in the Regge pole model

i tvn wffactive tradecctory in the Regpe cut model. As s in-



This "shrinkage" has not been observed below 20 GeV/c in voorvtrl
n~p scattering a particularly simple reaction from the Regge view-
point since there is presumably Jjust one leading trajectery (&),
If we observe no shrinkage in ﬂ-p, the Regse pole model would b
ruled out[3]. A particularly exciting aspect of backward ntp

2
scattering is the existence of a prominent dip at u = - .2 (GeV/c)™.

[4].This dip occurs just where the leading trajectory (W, ) passes
through 2 wrong signature nonsense point (g = —-%9. Originally this
dip was considered a triumph for the Regge pole model, although
subsequently this structure was interpreted us due to an interference
between the pole snd the cut amplitudes. Already 2t 20 GeV/c a measu-

rement of the dip will nave a significant influence oa the destiny

of Regge models [3], The various Regge exchange models make n~t-i7 Ly
different predictions for the high s behaviowr ofjo away {ron =200

u
For example at 50 GeV/c and u = - 1(GeV/c)2, the predic:ions vary

re insensitive to

£

by an order of magnitude and these predictions

the parameters in the models [3]. Quoting from the review paper of

Berger and Fox [3]on Rezge models for backward (0< -u 51(GeV/C)2)ﬂp

scattering, "studies at 20 to 70 GeV/c should ©be immensely valuazble".

The optical model, although usually associated with foruard
scattering, is intimately concerned vith scattering|at all engles - in
particular, backward scattering. For example, Chu and Hendry show
how the dip in backward n*p scattering at u :—.E(Gev/c)2 can be
associated with 2 peripheral interaction whose contribution in the
backward direction goes essentially as JO(R,/:EU, where JO is the
usual Bessel function,[5]hgmajor drawback to the optical modz]l haos beer
its lack of built-in enersiy dependehce. However, instead of sSumning
from different impact parameters one can use a closad

contributions

: . . ;
form for an s-channel Regge poie, resulting in an optical model

containing energy dependence. Work on this modified optical model

[6], and our proposed experiment should provide a

it is different from the u-

is in progress
stringent test of the model, assuming

channel Regge pole prediction.

1 T v & el cetic
there exists no data £o0r backward wrp- elas

To our knowledge, ,
sections and sspecially poia-

cratterine at 20 Gev/c and above, Cross

P (R



EXPERTIENTAL ARTANGEHENT

Beam

We propose to do the experiment in beam H1 (or E12*). The beam
intensity we require is 107 particles/burst, which is possible for
both beam polarities for momenta between 25 and 120 GeV/c with a
~momentum bite of (i ! %) [9]. We require two DISC Cerenkov countere
and one threshold Cerenkov in the beam. The threshold counter would
be set to detect w's and would be used in the trigger in coincidence,
One DISC counter would be for K's, in coincidence in the trigger. The
other DISC, set for p's and p's, would be in anticoincidence for p'=
end in coincicdence for p's.

Two hodoscopes Hoand H1 measure the incoming pion direction.
They are shown in Figure 1. They are located 17. m and £.35 m up-
stream of “he center of the magnet "Goliath" which analyses the
backward scattered pion.HO (4.0 x 4.0) cm2 and H1 (1.% x 1.1) cm2

both have logical units 1 mm wide.

A liquid kydrogen target 1.5 m long and 3 c¢m in diameter 1is
jocated inside the mzgnet "GColiath". The vacuum tank is made of

L3

aluminum 1 mm tbick.

The forward proton is analysed in a ragnetic spectrometer.
(See Fig. 1). The magnet "Mimosa", supplied by Saclay, is 2 C=magret
20 cm high x 40 cm wide X 240 cm long with a2 bending power of 2,12
Tesla-meters. We will move Mimosa in order to métch the forward

spectrometer solid angle and momentum resolution to the needs of the

* B although limited to 80 GeV/c, has the interesting posgsibility

2!
of providing a high flux of electrons. Our spectrometer completed

with an electron detector could be well suited for some electro-

I R T T N S
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experiment,

as shown in the following table :

Mimosa Goliath-~Mimosa Mimosa Forward Forward
Bean Magnetic Separation, Solia Anele Momentum angular
Momen}um Field Center-to-Center s & Resolution|Resoluticon
r -
(GeV C) (KGauss) (m) ( ) (%) oar
250 13! 309 2-7 u9 OSO
40. 13. 3.9 2.7 1.3 .25
75.- 13' 7-1 - .21
120. 13. 11.2 0!5 hd '15

Figure

To deal with the
(8,0 x 6.0) cm2 and H3 (25,0 cm wide x 12.0 cm high) serve =s

detectors for the upstream lever arm., Note that both hodoscopes

high fiux,

two

1 shows Mimosa in the 75 GeV/c positicn.

scintillator hodoscopss H

have a +.5mmresolution.At 25 GeV/e they are located at I.20m and 2.2m

from the Goliath center respectively. H
attached to with it.

too many phototubes, those hedoscopes

In connexion with Prof. Charpak
MWPC ( 5 x

{diamete

r =

Mimesa and moves

is

2

we have

gtationary and H

will overlap.

is

3

In order to avoid the use of

ctarted .tests on a small
5 cm) with a spacing of 0.5 mm between the read-out wires

5 pm). If it is verified that thess chambers can tolerate

the expected fluxes, having a timeresolution approaching 10 nsec, we

shall use 'them for the H2 and H3 hodoscopes,

.




’ “Phe downstrean lever arm is made up of teo proportional
wire chambers PC1 (50 cm wide x 22 c¢cm high) and Pg2 (90 cm wide x
40 cm high). They both have | mm wire spacing. C4 is a scintillator
,loceted just downstream of PCZ._Two Cercenkov counters TC 1 and TC 2
are needed to reject the fast mesons at 75 GeV/c.'TC1is 4 m long and
located upstream of Mimosa nagnet and should have an inefficiency of
'5.10"'3 at 75 GeéV., TC2 ijs 8 mw long and placed between the proportional
chambers PC 1 and PC 2. Its inefficiency should be of the order of.
5.10-4. Between 25 and 40 GeV/c only TC 1 i§ used, and it-is located
inithe TC 2 position shown in Fig. 1. From 40 to 60 GeV/c, only mco2
is used. At 75.GeV/c or less, the global inefficiency is better than
10-7 and is sufficient to reject the fast forward mesons, which are -
of the order of 105 times more numerous than the protons. TCY{ arn’
TC2 can work for an incident momentum ranging from 20 to 12+« ev/c
when filled with appropriete gas mixtures near atmospheric pressure.

Further details on the Cerenkov counters efficiencies are given in

Appendix 1.

The momentum acceptance of the forward spectrometer 15;>0-5Pi

where P; ‘is the beam momentun. We plan to reduce this bite toz 0.75F;
by u81ng information from H3, PCI, and PC2 in the trigger. We compute
on line the distance "D" between the impact in H3 and the intersection
of the line defined by the impacts in PCI and PC2 w1th the H3 plane.
TPhe forward protons from elastic scattering have a "D" value lowef
than most other forward protons from inelastic reactions. This will -
reduce the trigger rate from low momentum p's and also from low

momentum K's for which the TC? and TC2 eff1c1enc1es will be low.

Backward Spectrometer

Tais spectrometer is of the non-focusing type and is capable
"of naking a momentum analysis in the range of 0.3 GeV/c to 1.3 GeV/c
for particles emitted between 750 and 180° in the laboratory. The

a0lid angle subtended is of the order of 3 steradians.

e ot disversion is provided by the-large magnet
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To look at the backward meson trajectory we use 14 propor-

tional wire chamber modules distributed on each side of the turget

and spaced 12 cm apart. Bach module (1.8 m x 0.8 mn useful area)

consists of three planes of active wires
horizontal, the second vertical, and the

respect to the horiuontal plane. ALl the

3

2 mm apart, the first being
Q
third inclined at 15 with

modules are mechanically

standard, but only the wires which lie in the useful solid angle are

equipped with electronics., A fast output pulse from thé gecond

chambers on each side of the target will be used in the trigger.

and an angular resolution which are

The backward spectrometer has

a momentum resoclution of

independent of the beam mome-

Their valuesare given in the following table.

u Range’
(GeV/c)2

Momentum
Resolution

(5)

_Angulaf
Eesolution
(nr)

0—" -04

~eh = =-.8

".8_’ -’1 |2

1.5

2.0

2.5

8




TRIGGER, YIELD, BACKGROUND

The trigger réquires at least one charged particle in each
spectrometer and none outside the solid angle covered by the wire
chambers, This condition is fulfilled when 3

- the bean (HO H1) is in coincidence with a forward scat-
tered particle (H2 H3 C ) and a backward scattered particle (fast
OR pulse of the proportlonal chambersclosest to the target)

- no veto comes from the anticoincidence counters AC1, AZZ,
AC3 (see Fig. 1) ; those counters are sensitive to neutral and

charged particles ;

- no fast particle is detected by the two forwerd Cerenxov

counters TC1 and TCZ2.

~ a forward positive particle with a momentur larger thsﬁ
.75 Pi is selected as fellows : the quantity "D",defined page b,is
given by the formula D = « A - B with «, A& and B defined on Xig. da.
The correlation between D and Pforward is given on Fig. 4b for ine-
tagtic events np—? pX. The elacstic events have Dmin QD "‘éDma and
more precisely in the plane (4, B) these events are located in a
narrow btand Fig. 4c. A majority encoder logic (MECL 10000 ceries)
operating on HB,-PC1, PC2 gives the pattern of the forward proton
trajectory expressed by the 2 quantities A and B, this isc used as an
address Lo get a one or a Zero from a programable mewory 25 Kbits
large which is the image of the plane A, B. This needs only 200
chips also in the 10000 MECL series because the glastic zone Where
the bit is set at one 1s very narrow (5 mm). The full time for the

processing is 50 ns per event,

The counter C4 has a hole ip order tg let the beam through.
In the case of negatively charged incident particles this hole lies
outside the impact of the scattered protons. With a positive bean
the loss of efficiency near u,.;. is small (Fig. 9). This is due
to the large spread in g4 of the scattered proton with respect to



the hole size, The chamber PC2 has a dead zone in front of the hole.
PC?' has a dead zone in the path of the beam., If H3 1z a prorporticnzl

chamber, it will also have a dead zone. We have included in the
gecmetrical efficiency curves of figure 5 the effcct of these dead

zones,

Triggers will be caused by inelastic channels having a
fast, forward proton. We estimate the trigger rate at 60 GeV/c
caused by these channels by assuming that the shape of the uass

specirun of the backward meson system recoiling from the proton

has an s dependence given by the data at 8 andié GsV/ec [7]. Taking
the momentun acceptance of our forward spectrometer to be = %? and
making a reasonable estimate for the s-~dependence of the backward
elastic peak [8] we find a trigger rate of IBOtriggers/pul;
40 GeV/e, We interpret this trigger rate as an uprer 1imit, as the
reguirements of a backward pion and anabsence of counts in the anti-
counters have not been ‘mposed, With these requirements we believe
the trigger rate should be divided by a factor 5, at least.

¢ rays energetic enough to reach the second proporticnal

% of the beam., Depending on the amcunt

chamber in Goliath occur for 8
of hydrogen traversed , these § rays will cause some itriggers.
§ rays which acconmpany elastic events will be filtered in the

analysis.,

Our data handling system will be designed to handle 450
events per spill, a number more than an order of magnitude higher
than the itrigger rate which we exﬁect to have, In order %o
give an idea of the amount of data which must be handled in this

experiment, we use the following figures

- number of wires 22900

- number of hodoscope elements : 414

~e

- number of wire pulses/event 2 70

- maximum number of events per spill : 45C.

The information in the chambers is iransfered in segquence onto &
bus line by means of 8~bit words at each pulse of o ten megaocycle
clocke The total transfer time is ten microseconds. These data will

be encoded into 70 16-bit words. An additional 16 words arc used for



Special fust electronics connected to the two wire plunwu
of ‘he zecond chamber 88 well as a simple treatment by the compui:r
will allow rough checks for good spatial and kinematical corrcintions,
R S

This will perwit us to do a pattern filter for the events before sto-

rage on magnetic tape for later off-line analycis.

The yield of elastic scattering events can te estimated

by fitting low energy data and extrapolating the fit to high energy
using a parametrization consistent with Regge behaviour, [8].
The efficiency of our system varies smoothly with u. The overall
azimuthal acceptance is typically 33 % at 40 GeV/c and ircreases with =.
Aséuming an 8 % loss due to final state interactions B We have =& global
efficiency which varies from 2I to 34 %. Using the estimated H, bea—
characterizstics, [9] the vield of backward elastic events can >
determined. These yield results, based on a I00 hr running pw..Jc a0’
a security factor of .5, are given in the following tabi=z. (We take
a_maximum of 107 particles/pulse. The table indicates the number

of lprimary protons which are needed at each momentum, as well

as other relevant datz mentioned above).

Momen tum Slobsl n oor K ° primary Yiela/100
soparatus - protons a
(GeV/c) efficiencw /buLst per burst nb hours
A
25 .25 5.4 % 10° 1o 45. 2.8 x 10
2t 10 L34 6.6 x 10° | 5 x 1010 9.5 6.7 x 10°
75 .37 4.0 x 100 | 10'C 1.8 7.2 % 10°
120 57 1.0 x 10° o0 0.5 6.6 x 10
25 .23 9.6 x 10° | 10! 45, 3. x 10°
n 40 L3z 9,6 x 106 10H 14, 1.3 x 10"
75 .35 9.7 x 10° | 10" 4, 4.1 % 10°
120 .35 9.9 x 10° 5.10 1.6 1.7 x 107
25 .24 4.5 X 105 same 15. 500.
kt 40 31 z.7 % 10° as 2.6 50.
Te 33 2.1 x 107 t 0.3 10.




Thus with 800 hours of running, or 100 8-~hour shifts, we
will obtain 1000 to 30 000 backward elastic events at each of {rree
momenta for ﬂ+p and n p and up to 500 for K+p. We see clearly that
the primary proton number required is low enough to allow an efficient

work with a new-born machine.

With our trigger condition and off line pattern filter
'(hardware and software on PD?P II—45),we can estimate that the number
of events to be handled with a CDC 7600 computer would be about
2*106. The determination of momenta and angles of the tracks in an
inhomogeneous magnetic field and the fit takes .1 8 per event and
the patfern .05 s as indicated by pattern simulation,this will -

between 80 to 1CG0 hours of CDC 7600.*

‘ In order to estimate the background in ocur final data
sample,‘we have written an analysis program for the experiment and

have used it to fit elastic and inelastic events generated by a

.s N e N [ - .
Monie Carlo program. {(This program was used to determine the spataal
and engular resoclution of the forward and backward arms,). The reaz-
tion moest likely to simulate elastic scattering is the production of

I

a backward meson system with low effective mass. ¥We Tind that for
meson effactive mass in the range .285 to .55 GeV, the probabilicy

of being a background event (i.e., surviving thz Xz cuts determined

By fi%iing elastic events) is 2 %. (Fig. 6). For higher masses (1.0
to 1,2 GeV), this probability droﬁs to .5 %. Based on the 16 GeV/c
data [7] and on the faith that nature is not cruel, we expect to
encounter background at the few percent level ; of course, if ihLe
background is an order of macnitude worse than this, we could
subtract it accurately enough so that the resulting systematic error

would be small compared to the statistical error,

¥ i.e. 107 of this time onr the CERN's 760C and 907 on the Saclay's 7600.°
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ADDITIOQNAL PRYSICS ORJECTIVES

During the experiment on backward =p scattering we will
simultanecously ccllect data on very interesting backward reactionu,
The reactiorns we would like to study are :
| pp> non¥
pp =+ KXK'
They need a parallel trigger systenm where Cerenkov ccunters are in
coincidence.
Reactions involving btaryon decay with a = and a fast forward

proton could be reached with our apparatﬁs:
+ +
np > N¥g

L) pn?® -

n+p~+£+K+
L,Fﬂo

. . + +
We have run our Monte-Carlo pregramm with the reaction =n p—*}ﬂ+ﬂ ,

the N* having no width. L pr®
Then, we have performed on these events a fit for the reaction n+P - pnfﬂ+
without the knowledge of the p,A,(ﬂ of the n°, we have found an eifective

mass for the system prn® having the mass of the N* for mean value, ax

ey

)

¥
a full width of 35 Mev. Then we anticipate thati{ we are atle by 1C f:Z
to study inelagtic reactions with one missing =n°.

The reactions ﬂip - p’?i’ Ai, Ai, B are also

atlainable in the same may. ! ¢
The use of a target filled with Deuterium allows us to measure
reactions as : . ) '
ktn > pKe .
L n+ﬂ-
T - pF°
L ﬂ+ﬂr
ﬂ+n - pn®

Rn - p9°

For the tﬁo last reactions producing a n® or a n?% five lead plates
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After the elastic cross-section measurements we intend to
replace the hydrogen target by a polariczed target without changiasn
anything else in the apparatus. In this case the measurable doxzin
shrinks (lu'max ~ 0.7 instead of 1.1). However, essential infor-mation
will be gained with regard to the confused situstion in the baryon

exchange of natural and unnatural varity.

A careful examination of the possibility of using a polarized
target in our magnet has shown that the best way is t¢ use a conventional
butanol polarized target. Thnis impliez the use of shims of limized
size in order to have a dB/B = 4.107%, The homogeneity of the field in
the momentum measurement region is not drastically altered. Goliath
would be powered with 2.5MW. With the 18 kG field the butenol target
will reazch a 70 % polarization. The shimed magnet and the polari-
target are sketched in fig. 7. With a target of 20 cm long .:.

interaction rate is 3,5 times less than with our hydrogen target,

If the kinematical conctraints given by the apparatus do nof
allow a clean rejection of events produced on bound protoas from trose
produced on free polarized protons, the polarization measurement iec
still possible by the substraction nethod., In that case the accuracy

on P is given roughly by

AP = ——

where p is the ratio of events on free protons to events on free +
bound nucleons fitting eiastic scattering, Pt is the target polari-~
zation and NH ihe number of events on free protons. Monte Carilo
calculations using the above mentionned resolutions show that

‘o= 0.7 instead of p = .25 when the events on free protons cannot

‘be separated by fit.
For the reactions, more complex, in which the final state

‘meson does not have zero spin, the separation of the exchange natura-
lity states can be performed by the study of its spin states using
the density matrix elements measured in an appropriate frame {trans-

. + 4+ - -
oy e Y Mle pmacntinne Ae g on =2 fF K o or K p - stn where the



LOGISTICS

We would like CERN to provide
- Cerenlkov counters for the 2eam particle identification ;

- the power supplies for the Goliath and ¥Mimosa maignets

The Goliath magnet floor surface is 4.8 x 4.8 m2 + the gap

center is 154 cm above ihe ground ; this takes into account the tripod

which is 23 cm high and can be removed if necessary, At full power th=

running veoltapge is 600 V and the water cooling system requires 80 ma‘ﬂ
at 22 kg/cma. The total weight is 250 metric tons,

The Mimosa magnet which could be loaned from the Saturne
Department has the overall dimensions of 303 e¢m x© 155 cm x 245 c¢m,
For & field of 1.4 T, the voltage is 290 V with a power of 150 KW.
The water pressure is 15 kg/cm2 at 3.5 m3/h delivery.,

We will provide

- all the phototubes and scintillators ;

~ the proportionnal chambers ; .

- the downstream Cerenkov counters ; .

- associated electronics and cables ; -

- the targets ;
- the computer (PDP 11-45),

A1l the electronic equipment including the PDP 11-45 computer,
the tape units, the teletype and the other displays would be installed
>

in a trailer. The total floor arcea required 1is approximately 9 x 25 m~.

The construction of the different parts of the apparatus could

be achieved by the begining of 1975. We intend to do a complete test of the
whole apparatus by measuring backward scattering at lower energies.

Then we will be ready to tun in the SPS West Hall by mid 76 with an

T T T TR A
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FIGURE CAPTIONS

FIGURE 1 Side and top views of the apparatus

0 g0 Hoo H3 : scintillator counter hodoscopes

-~ PC 1, PC 2 : proportional wire chambers

- IC 1, TC 2.: atmospheric pressure gas Cerenkov counters

i

- AC I, AC 2, AC 3 : anticoincidence counters

- C4 ;3 forward scattered proton coincidence countler,
The beam dispersion corresponds to the gray zore. The
forward scattered protorn for p = 80 GeV/c and for O:>u>>— 1.3

(GeV/c)2 covers the hatched zone.
FIGURE 2 G¢liath with shims and a polarized taréet.
FIGURE 3 Magnetization curve of the Goliath magnet.

FIGURE 4 a) Meaning of %, A, B (see text page 8)

‘ 3 «
b} "D" versus Pforward

Y 3 Y



FIGURE 5

FIGUEE 6

FIGURE 7

- 17 -

Gloval detection efficiencies of the apparatus as conputoed
by Monte-Carlo. Solid and dashed lines refer to nm p = p n

+
and nn p 2 p ﬁ+ respectively.

Distribution of the xz for the fit of ' p = p n
a) for elastic events nhp = pon
) for inelastic events m p 2 p & n?® (0.300 <Mﬂ—ﬂ0<.0.700)

with n°® not seen and not included ir the fit.

Geliath magnet with shims and a polarized target.
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APPLNDI T

ERENKOV COUNLTHERS

We need thureshold Cerenkov counters in order to Geparatc
protonz fromw n, K mecons with a glebal inefficisncy of adout 10 -
-7 .
10 for momenta ranging from 20 to 100 Gev/c.
This inefficiency implies that a2 minirum number of rhoto
electrons are recorded by the phototube

[ = 10-6 N = 13.5

-7

g. =10 N = 16

N results from Cerenkov light emitied by particnles of wmacs m, with

a2 momentum p in & gas radiator of refracition index n and lensih L.
2 [}

For large momenta the number of photosleciron is

W= KL 6
, 2 m
with 6 = 2 (n-1) - =3
P

The value oi K is 150 which corresronds to ithe deteccticrn of
Cerenkxov radiation between 2200 3 and 5500 i, to & 157 converzion ratio
of Cercnxov tvhotons into photeelecirons and to a 80% reflectivity racio
of the mirror.
. - _
o [ 1 : [ 8 15 80 ,

K ph/en = 2 _ ____ 07 x x . = 150
1%7 [ 2200 5500 J 100 100
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Tne length is computed uvsing L = il >
X 8
For instance at 100 GcV/c one gets

= 1077 with L = 14.5 neters

= 1077 with L = 17  meters
radiation length choosen is 12 m ,
I = 4m (in Mimosa zagnet)
2 =8

TC

He

will use gases at atmosphere pressure

made of

(Fig.

(Fig.

Gas (n-1) P range C used Ine:ficiency
X 106
GeV/c 1, ¥ , /p sepa-
ration
co 450 20 - 30 7¢ 107"
2 I
N2 297 27 - 39 TCI IO“'7
H 135 37 - 56 TC, + TC, | 10”7
al ““6 -
Ne 67 66 -~ 81 TCI + TL2 10
75 - -81 10“7
* -5
He 35 « 110 TCI + T02 =70

a mixture

We may avoid the use of hydrogen above 40 GeV/c by using

of He N2 or Ne - N2 80 we can achicve un inefficiency of

I0

Tn‘7

-6 up to 95 GeV/c

e +a BT CaV/e

tvo modules ¢
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We will neced a refractomcter in order teo measure the rofruc-
6

tion index with a precision of 5 . 10~

Qptical desicon

The shupe of the mirrors is essentlially determined by detai-
led and realistic Montew-Carlo study. We simulate first the elasiic and
inelastic scattering and retain the particles which go through *he tri-
gger cdefined by H2, H3’ PC1, PCz. Then we make & random photon emissicen
at the proper Cerenkov angle along their trajectories. For the first
Cefenkov we have taken into account the Mimosa megnetic field. Ti-
trajectories of the photons are followed through the opticul ov
and therely we determine the final number which are detectea .y ih-

Ls
photomultiplier tube (RTC XP 2020, RCA 31000...).

_ The optimization shows that the best shape of the mirrors

is & part of an ellipsoid. They will be machined from acrylic plastic.
Since the photon spectrum from Cerenkov radiaticn is proportioconal o
4//£‘they will be coated with a thin U - V aluminium deposit. We hoie
to have a refletivity of the mirrcrs bigger than 80% for wavelength
down to 220C ﬁ. For ine same reascn, phnototubes will have gquartz window:o.
All gases have a good transmission for ultraviolet freguencies. The
possible prompt scintillation which is isotropic seems not to be impor-
tant but an estimation may be done be placing the Cerenkov counter with

particle entering through the exit window.

On figure ! one reports for three energies the impact of the
triggered particles on the entrance windowof TC1 and TCZ’ the Monte-
Carlo impact of the photens on the elliptic mirrors and the light-spot

on the photomultiplier window. On figure 2 is ploited the com:.uted

inefficiency versus the momentum at two incident energies.
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APPENDIX TI

PROPORTIONAL CHAMBERS

The low energy particles detection syaz*te: is composed of 14 propor-
"tional chambers disposed symmetrically on each side of the target. The
distance between the axis of the Goliszth magnet and the first chamber
is 100 mm. The useful area of each chamber is 1800 mm long, 740 mm hign,
and the ifotal thickness is 112 mm,., The distance between two chambers
is 12cm . Each one, as seen on fig.!1, is composed of 2 ground planes,

4 HV planes of horizontal wires (1970 wires) and 3 read-out planes
(90C vertical wires, 370 horizontal wires and $90 wires whi. 4 0

tilted).

The spacing of the bronze berylliunm HV wires (50 B diameter)
is 1.5 mm, the tension applied is 100 gr. Nylon wires are added every

200 nmnm.,

For the golden tungsten read-~ocut wires (20 B dianmeter) which are
2 mm spaced, Wwe use a tension of 50 gr. These read-out wires are
disposed in order to have the vertical wires plane closest to Tne btoan

axis, then we have the horizontzl wires and the 14%0'tilted wires.

The gap between the Hy plane and the read-out plane is 7 mm.

The ground planes, as thin as possible, are in aluminized mylar and are

used for the gas tightness (Figure 1).

The first chamber is now built up ard electronic tests have

started.

The high energy particle detecticn systenm PC { and PC 2 is made of

two proportional chambers. The first one is 400 mwm wide and 200 mm high,

the second one is 900 rm wide and 650 mm high. Each of then has 3 read=-

out planeg ,the wires are j mm spaced.

hi r 1 i i 151 S
ML s atbmirmtinan af those chambers wnich have classical dimensions
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For the electrorics asscciated to the wirecs we have the
choice betwocen the LETI MOS integrated circuit [ﬂ and a homenade
circuit (Figure 2). The final decisi@n is to ba taken beforc
the end of February and depends on the yield of the industrial
production. The price of both circuits is of the order 6.f per

Wire.

Testis of both circuits have been made on 48 wires in o small-
chamber. By now the first big vertex chamber prototype has 500 wireg

equipped with the LETI circuit.

(1] Essais pratigues du cireuit intégré M.0,5, "FILAS"
LETI CENG, Grenotle, France (Preprint 1973).
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