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INTRODUCTION 

In this report we present the status of preparation of the ISR­

experimental programme, as of January 1971, together with a provisional 

s chedule for installation of the various set-ups around the rings. It 

was felt useful to compile the necessary data at this time firstly because 

decisions will be required as to how to match the start-up of the physics 

programme, which necessitates extended periods of access to the rings, to 

the programme of running-in of the ISR itself; and secorrlly because the 

experiments are now in an advanced design or cons truction stage and hence 

a useful summary can now be made as to what equipment will in fact be 

installed in the first phase of experimentation. 

Apart from the performance of the ISR itself, four major factors 

influence the s tart-up of the experiments: 

1) The time-table for manufacturing, delivery, assembly, testing and 

installation of detectors and heavy equipment, such as rectifiers, 

magnets, cooling, floorwork, etc. 

2) The test runs scheduled at the PS for most experiments. 

3) The installation of counting rooms, controls, connection with the 

control room, etc. 

4) The time-table for delivery and installation of cables and connectors, 

mostly between the counting rooms and the tunnel 

From the data in this report it follows that the installation 

activities could start in April, would reach a peak in June and July, 

and may well continue until~ end 1971. Most of the work can be done 

intermittently with running the ISR. It is proposed to concentrate a 

number of activities which require the ISR to be off for more extended 

periods of time in one shut-down of~ 3-4 weeks in April/May, and keep an 

option on a second shut-down in August 1971. 

A list of accepted experiments is attached (Table 1). 

The general layout of the ISR is shown on Fig. 1. 
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EXPERIMENTS IN I-1 

Three experlments have been accepted for I-1 (see table 1) 

R101: Angular and momentum distribution of secondaries with nuclear emulsions 

Emulsions are placed in trolleys which are transported electrically 

via a rail between the area behind the shielding wall and the tunnel. Near 

the crossing point the rail forms part of a circle with ~ 2 m radius. The 

emulsions are placed s ide by side over part of this circle and exposed for 

the order of s everal hours to days, to obtain data on angular and momentum 

distributions of the secondaries produced. 

The rail and trolleys have arrived at CERN. The s et-up will be 

ready by~ February 1971. 

It is intended to have a first exposure as early as possible 

af'ter installation, at the outside s ide of the rings . A second exposure 

is intended, again at the outside side of the rings, just before the in­

s tallaticn of experiment R103 . For further exposures the rail will run 

from behind the inside shielding wall to the inside of the cros sing region. 

The two positions for the rail are indicated in Fig. 2. 

R102: Study of interactions in which gamma rays and electrons with large 

transverse momentum are e�itted 

This is a "survey" exper.:i..rnent for the detection of' electro­

magnetic radiation at large �ransverse momenta: y-rays and electrons from 

rr , K, and poss ibly charged W decays. 

The experiment is shown in Fig. 3 and consis ts of a magnet, a gas 

Cerenkov counter(nitrogen or iso-butane,1 atm)io discriminate agains t charged 

- - pions and kaons, wire chambers. and a shower detector for the i.dentifica­

tion of electrons ;  y-rays are recognized by an additional anti counter 

and a converter. The magnet is a later addition to the original proposal; 

with the magnet the distinction between y-events and electron events 

improves, and the energy resolution goes from~ 25% to~ 10% (See 

ISRC/70-11 ) 

Table 4 gives s ome data on the time s chedule for preparations of 

experiments in I-1. 
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The chambers and counters are presently under construction; the 

magnet exists. A magnetic shield, required to shield the ISR beams against 
the stray f ield of the magnet, has heen designed; this shield is compatible 

with experiment R10 3 and will be removed in part for experiment R101. 

Optical chambers are used in the shower detector, they ace photographed 

through a duct in the shielding wall. The group is provisionally 

s cheduled for a run at the PS in May/June in the m9 beam (See table 2) in 

order to test  the shower detector. The group has recently considered the 

detection of quarks ani other massive particles with the sa;ne eqt.:.ipment. 

As a result a counter hodoscope has been added at the far end of the 

detector to measure dE/dJC and time of flight. The overall layout remains 

essentially unchanged. 

The data handling is done with a CII 9010 computer (Disc and tapes) 

on-line. The analysis and Monte-Carlo calculation will be done at Saclay. 

Power and cooling requirements in Table 3. 

R103: Search for massive dileptons 

The equipment consis ts of wire cnambers, scintillators and lead 

glass cells with which the energies of two eiectrons and their opening angle 

is measured, See Fig. 4. A significant change with res pect to the original 

proposal is the use of heavy liquid scintillator cells to reject pions of 

low energy instead of a gas Cerenkov counter. There are two triggers: a e large angle trigger, coverin? opening angles 100 ° < 0 < 180 °, to be us ed 

when detectors are placed at both sides of the crossing point; a small 

angle trigger, e < 80 °, for two particles in the same detector. 

Some delivery dates are: 

Lead glass : 

Spark chambers :  

1
/2 of order arrival at CERN end April, mounting 

April-August. 

Prototype end January, SC test February, modules ready 
April/May. 

Heavy liquid cells: under construction at BNL. 

The group is scheduled for tests of the lead glass detector in beam 

p4 at the PS in August(see Table 2). The experiment thus cannot start until Sept. 
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Data handling is done with a small computer on-line (HP 2116 B). 

I-1 MONITOR 

The monitor consists of 12 scintillators, 3 above and below 

each downstream pipe, at 5-6 m from the crossing point. It monitors time 

stability and beam/beam to beam/gas ratios under various conditions. 

The monitor is under construction by the R103 group and is 

available for all users in I-1. It will be ready in March. 

I-1 GENERAL 

Vacuum chamber 

The present vacuum chamber consists of two intersecting cylinders 

¢. = 161 mm, t = 2.0 mm, with strengthening plates running along the top 1.n 
and bottom parts of the X-region. 

For the future it is envisaged to replace the chambers in I-1, 

I-2 and possibly I-6 by a "corrugated cone" chamber ( thin walled, axial 

symmetry, no strengthening bars). This chamber is presently under develop­

ment (see Fig. 5). 

Counting_rooms, _power,_cooling,_etc. 

Intersection I-1 is housed under the demountable section of 

shielding CPvering the ring in this region. Due to the special nature of 

this area, it is not necessary to build a counting room. The electronics 

of the experi:nents will be l9cated on the floor of the experimental hall 

surrounding this region (Hall I-1). With reference to Fig. 2 the re­

lative locations will be bottom right for R 102 and bottom left for R 103. 

The s ignal and control cables will traverse the shield through two 

penetrations (to be added in the shielding wall); the same penetrations 

will be used also for some other connections, like magnet cables, etc. 

The rectifier power supply for experiment R 102 will als o be located on 

the floor of the hall (AC power for it can be made available in the hall) ; 

similarly a press ure boosting pump required for the cooling will be placed 

in the hall. 
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_ComEatibility_and_installation_problems 

The three experiments accepted for I-1 are mutually incompatible 

to some extent and alternating between them will be required. The overall 

layout of the 3 experiments is shown in Fig.2 The assembly shown on the 

crossing point is typically a set-up allow:L,g sL�ultaneous running by 

experiment R 102 with cor.iplete apparatus, and by experiment R 103 with one 

s iie of the detector only (the side external to the rings). The inset in 

the lower left corner of the drawing shows the complete set-up of experi­

ment R 10 3 running alone. Two possible (but not unique) alternative 

storage positions for the magnet of experiment R 102 in the "off" phase 

are shown. 

As for the alternations required between the experiments, it is 

estimated that it will be possible to cha�ge from one set-up to another 

(e.g. R101 + R102 to R 103; or R 103 to R 101; or R101 to R102, etc. ) 

during one week of ISR off-time. 

EXPERIMENTS IN I-2 

Four experiments have been accepted for I-2 (See table 1 ). 

R 201 Production of stable particles at small a.11gles 

In this experiment particles prorluced between ~1 5  and 150 mrad 

and with momenta between~ 0.5 and 25 GeV/c are detected in a 28 m long 

spectrometer, mounted in the vertical plane. 

The layout is shown in Figs. 6 and 7: 2 septum magnets,31:ending magnets, 

3 Cerenkov counters, chambers and scintillators. The septum magnets and the first 

two Cerenkov counters are on movable supports, to cover the angular range. 

The time-table for manufacturing, assembly, tests, installation 

of the heavy items is given in Table 5. 

Some other delivery dates are: 

Spark chambers prototype end January, full set~ April. 

Electronics being assembled, several items not before May. 

Scintillators, etc.: ready in February/March. 
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The group is scheduled (see table 2) for tests of the Cerenkov 

counters and s cintillators in beam dJoa at the PS; for spark chamber tests 

in beam t1 • Both tests will run until end April. 

Inspection of table 5 shows that installation of the major items 

could start in April and extend to September. 

The data handling is done by a IBM 18 00 computer (24 K, 1 Disc, 

2 tapes), connected to the CDC computers through FOCUS. Ins tallation of 

IBM .1800: 1 May. 

Power and cooling requirements are given in  table 3. 

R202: Study of particle production in high energy proton-proton collis ions 

at medium angles 

The experiment measures particle spectra between~ 80 and 250 mrad 

and in the momentum range 1. 5 to 10 GeV/c. Threshold Cerenkov counters and 

time of flight resolve rr, K and p. The measurement is done by holding p; constant. 

The general layout is shown in Fig. 6 and consists of a septum magnet 

followed by two bending magnets. Behind the first bending magnet particles 

with different angles of production follow the same trajectory. Their 

momentum is then analysed in the second bending magnet, which bends the 

particles vertically. A .dstailEd layout is s hown in Fig. 8. 

The septum magnet has been constructed at A.T-ffi and has arrived at 

CERN. The time-table for installation of the major items is indicated in 

table 5. 

�esting of electronics and Cerenkov counters has been scheduled in dJoa 
at the PS between February and ~ 15 April (see table 2). 

The equipment can be installed in the tunnel from the beginning 

of April onwards . The electronics is installed in a trailer which has been 

at CERN since sooe time. 

Power and cooling requirements are shown in table 3. 
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Experiment to determine low-energy- production spectra of 

etc. at large angles 

A wide angle spectrometer is under construction with which the 

angular and momentum distribution of secondaries is measured between ~3<:P 

and ~90° (see Fig. 6). The spectrometer consists of a rotating platform 

on which magnets, chambers and counters can be placed in two configurations: 

a "high" momentum configuration for the measurement of particle spectra 

< @ GeV/c (as part of experiment R 204 ) and a "low" momentum configuration 

for particles below ~ 2.0 GeV/c, down to ~ 200 MeV/c. 

configurations are indicated in Fig. 9. 

The two 

The time-table for the manufacturing, testing and installation 

of the plat£orm, magnets, Cerenkov counters and auxiliary equipment is 

indicated in table 5. 

Some delivery dates are(for counters, cha.mbers and electronics ): 

Wire chambers (RHEL) 

Hodoscopes (Copenhagen) 

Cerenkov counters (Liverpool): 

Scintillator/lead sandwich: 

Electronics (NIM) 

( CA.UC ) ( RHEL ) : 

1 June 

1 March 

1 July 

June 

1 February 

1 :March. 

The group is scheduled for tes ts at the PS until the end of 

April , see table 2. Data handling is done with a DDP 516 computer (Disc, 

tape), which the group intends to connect through FOCUS to the CDC's. The 

DDP 516 will not arrive at CERN before the end of May. Power and cooling 

requirements are given in table 3. 

Power and cooling requirements are given in table 3. 

A rearrangement of detectors on the platform of the wide-angle 

spectrometer is presently being considered in view of a search for quarks . 

The platform would then be put at some intermediate angle and left there. 
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R 204 Measurements of particles with large trans verse momentum as a search 

for the intermediate boson 

The pur�ose of this experiment is to identify high energy, large 

angle muons as the decay prOQuct of the intermediate boson. It cons ists of 

a detector which identifies muons by momentum and range and a Nide angle 

spectrometer to measure muon spectra from rr and K decay. 

The muon detector is indicated in Fig. 6. The bulk of the 

detector is composed of optical spark chambers sandwiched between magnetized 

iron plates. A Pb absor�er is placed in front of the detector to reduce the 

rate of µ 's from rr, K, decay. Chambers and a solid ·cerenkov counter are 

placed close to the crossing point to suppress cosmic ray events. The high 

momentum version of the spectrometer of experiment R 203 (see Fig. 9) will 

be used to meas:..re the rr, K spectra from which the muon background can be 

calculated. 

The time-table for construction, etc. of the heavy items ia in 

table 5 .  Some additional delivery dates for counters etc. a.re: 

Thick plate cha1J1bers: 1/z by Mid-May, ½ by August. 

Multi gap cha.l!lbers: 

Wire chambers: 

Counters: 

Cerenkov counters: 

Optical system: 

1 September 

1/2 in May 

15 April - 1 August 

part 1 Augus t, all 1 Saptember 

1/z by 15 May, all by 1 5  June . 
Light tight housing: 1 May 

Electronics ( CAMAC): 1 February. 

No test runs at the PS are foreseen. 

Data handling through PDP 8 (Deck tapes, 1/2 " 7 track tapes, 

8 K); films to CYCLOPS at RHEL. Progrrum:ie development and Monte Carlo at 

CERN. 

Power and cooling requirements in table 3. 
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I-2 MONITOR 

The horizontal(HM) and vertical (VM) monitors are sketched in 

Fig. 10. HM is at 55 ° from the bisector, VM is at 90° downwards. They 

serve to record the projected density distributions of collisions as a function 

of time under various ISR conditions. 

HM and VM consist of nearly identical arrangements of scintillators, 

chambers, liquid Cerenkov counters and absorbers. 

The time-table for manufacturing, etc. of the frames is indicated 

in table 5. The installation can begin in May 1971. 

A relative monitor using scintillators at the entrance of the 

first septum of experiment R 201 and others downstream along the other pipe 

is also foreseen. 

PS tests for scintillators in beam d3 0 a : February - end April. 

Data are handled through C.AMAC and read into the DDP 51 6 of 

experiment R 20 3 and the IBM 1800 of expe ri:nent R 201 in parallel. 

The I-2 monitors are constructed by the group of experiment R 201, 

with contributions from experiment R 202 • They are available to all users 

of I-2. 

I-2 GENERAL 

Vacuum chamber· 

The present chamber consists of two intersecting cylinders 

9 ¢iB = 161 mm and t = 2. 0  mm with s trenghtening plates along the top and l::x:>ttom 

part of the crossing region. The strenghtening plates are "open", such 

that, s een fron above and below, they follow the contour of the region of 

interactions. At 1 . 50 m from the crossing point there is a transition 

from the cylindrical to the standard elliptical cross section. 

It is intended to replace the present chamber by a "corrugated cone", 
similar to the one discussed for I-1, if such a chamber turns out to be feas­

ibie�· The design is shown in Fig. 5. 
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Counting_room, _power, cooling, _etc. 

The counting room for I-2, under construction, is located 

above the earth shielding of the ring. It is about 35 m long and 10 m wide: 

it will house the electronics of experiments R 201, R 203 and R 204-. 

Experiment R 202 will us e their own trailer, parked close to the counting 

room. 

The 11 conventional rectifier power supplies required will be 

housed in the existing auxiliary building A2, while the two high current 

(20 kA) supplies for the two septum magnets of experiment R 201 will be 

located inside the ring. 

The necessary extensions of the AC power network have been 

foreseen and_ are under construction; the cooling will be provided by ex­

tensions of the ISR machine cooling system, in the form of one low pressure 

and one high pressure system to cover the wide range of pressures required 

(see table 3). The time-schedule of this work is shown in Table 5. 

Compatibilities_and_ins tallation_problems 

The installation of the experiments_,_at I-2 will present problems, 

as this crossing point is densely packed with equipment. Some work will 

require a shut-down of 3- to 4 weeks (civil er.0ineering work for the 

foundation of the rotating platform of experiment R 203, and for the 20 kA 

busbars of experiment R 201). Several large pieces of bulky e:quipment 

have to be brought into the ring in a well studied s equence: this equipment includes 

the rotating platform for R203, the magnetic plates and igloo for R204-, the two 

20 kA rectifiers for R201 (not appearing on Fig. 6 ). It is expected that 

this assembly work can all be done without a shut-down, but for reasons 

of efficiency and safety, it is preferable to lump together the free­

access-to-ring periods. each week, rather than having soue hours each day, 

separated by IS.R runs. The foreseen installati·:m periods are shown on 

table 5. 

Concerning the running of the 4- experbnents and the monitor in 

I-2 there are incompatibilities : 

1) between the "low" and the "high" momentum version of experiment R 203. 

2) between the "low 11 momentum version of experiment R203 (in its large 

angle position) and the I-2 monitor (horizontal part). 
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3) possibly between the I-2 monitor (horizontal part) and part of the angular 

range covered by experiment R20 2. The design of supports, etc. is not yet 

sufficiently advanced to clear this point. 

It seems likely that during the running-in and early data taking 

period all 4 experiments in I-2 can run s imultaneously, but that in order 

to complete them some s cheduling will be required. 

EXPERIMENTS IN I-4 

The s plit field magnet (SFM) project group has requested tests 

in I-4. One experiment has been accepted for I-4 (see table 1 ). 

I-4 S.F.M. Facility 

4 test chambers are under construction. The group intends to 

test them in I4 as of July 1971. 

... 

Constructi on chambers up to ~ 15 April 

Construction supports up "tO 1 July 

Cables and tubes up to 1 July 

Installation chambers up to 15 July 

Survey up to 1 August 

Installation EMR 6130 June. 

The data will be handled by a EMR. 6130 computer. This 

computer will be linked to •a CII 10070 (Omegg) computer at a later date • 
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Measurement of energy dependence of isobar excitat�on in proton-proton 

collisions 

The purpose of this experiment is to measure differential and 

total cross sections for reactions in which N* ➔ n + rr +. and I::,.
++ 

➔ p + n+ 

are produced. The equipment consists of proportional chambers, Cerenkov 

counters, and neutron detectors (propertional chambers, anti counter, Pb 

plates) placed in the S.F.M. and the dO'.•mstream compensators. 

Apart from t.h.e chambers in SF.M, 6 full s ize ( or 12 half size) 

chambers will be mounted in the compensator. These chambers are being 

developed in Vieril..a. 

A set of large neutron detectors (1 . 10 x 1.1 0 m) or 2 x (0.5x 1.1 m) 

will be manufactured at Orsay. This set and a Cerenkov counter is to  be 

placed at the exit of SFM at 5 m downstream. 

A s et of small neutron detectors (0.5 X 0.5 m) has been tested 

in the b16 beam at the PS. an d is presently under test in Saclay. 

The experiment will not start until end 1972, hence no instal­

lation details need be given r:.ow. 

I-4- Monitors 

It is intended ( subject to approval by the ISRC) to set up 

several counter hodoscopes , proportional chambers, and 

several ot::1er counters, in order to measure the height of each circulating 

beam, the luminos ity and to collect various background data. 

The counter hodoscopes with associated electronics are ready for 

installation. 

The chambers are presently being tested at Saclay and will be  

available in February/March. Data handling of the chamber data will be  do.1e 
with a Varian computer. 
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I-4 GENERAL 

Vacuum chamber 

The present chamber consists of two intersecting elliptical pipes, 

with strengthening plafos along the top a.nd bottom part of the section. 

There are no transitions. 

For the future (S.F.M. shown in Fig. 11) several options a.re 

under study, e.g. a mova.ble, 0.15 mm thick, corrugated, 50 x 150 mm 

titanium pipe. 

Counting_room,_power,_cooling, etc. 

A counting room for I-4, located above the earth shield, is 

under construction (about 32 m long, 10 m wide). It should be available 

in May 1971, and it will be used first of all by the groups testing the 

chambers for the S.F.M; later Ou� it will cover the needs of the ex­

perimentation with the S.F.M. 

Magnet power and cooling will be required when the SFM 

is available (testing in 1972, experiment ation from end 1972 onuards), 

the rectifiers required are on order, as part of the SFM project. 

For the c ooling system, a limited extension of the ISR machine ccoling 

plant has b een decided upon, allowing full rur...ning of the Phase I 

experimental programme + SFM at top ISR erergy for most of the year, 

but requiring some load limitation in ho:t summer conditions. 
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EXPERIMENTS IN I-6 

Three experiments have been accepted for I-6 (see table 1) 

R 601: The measurement of the proton-p::-oton differential cross section in the 

Coulomb interferance region 

In this experiment small scintillators are placed near the 

circulating beams at both downstream ends of the intersection in order to 

measure coincidences between scattered protons at small angles in the 

vertical plane. 

In each downstream arm 2 special vacuum sections are installed, 

each containing 2 movable reentrant pots. In the definitive version of the 

experiment half the pots will contain 12 scintillators each, the ot her half 

less, all movable with respect to the pots. The layout is shown in Fig. 12, 

details of one pot are shown in Fig. 13. 

The " front" pots accept the range 1. 7 to 11 . 3  mrad, the "rearn 

pots 1.4 to 1. 9 mrad. When running together with experiment R 602 the 

accepted range of angles of the "front" pots in the semi space occupied by 

R 602 is from 1. 7 to 2. 8 mrad. 

The design of tl:-E pots and of the movablE, counter supports has been 

completed. Construction has . started and a prototype pot will be ready in March. 

4 pots will be ready in May. Remote control equipment is on order. The pr ototype 

eel:lE:t-er as·sembly has been completed and a ::"ull set o:f counters will be ready 

in February/March (outside qER.i"T)(see table 6 for time-table ). 

The group has made tests at the PS to examine background from 

beam/gas events. No further tests are foreseen f or 1971. 

Data handling i3 lone through CAt\1AC ani HP 211 6 B. 

The group is designing additional counters for quark detection. 

R602 Measurement of the elastic scattering cross section beyo�d the 

Coulomb interference region 

In this experiment elastically scattered protons are detected 

in coincidence by a counter hodoscope, 3 sets of proportional chambers and a steel 

septum magnet, at each side of the intersection, in the vertical plane. 

In the present version the counter hodoscope consists of 5 counters, side by 

side in the horizontal plane. The chambers are in front of, inside and at 
the end of the s eptum magnets. 
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The group has proposed two additions to the apparatus : 

a proportional c ount er hodoscope ( ISRC/69-1 3/Adi. 3 ) ,  c onsisting of 64 

lay ers of 2 cm dee p  by 4 Cffi wide counters,  in order to me asure dE/dX. 

also :'or events in ·Nhi ch several particles traver se the detector ( quarks ) ,  

and two gas Cerenkov counters ( ISRC/69-1 9/Add. 2 ) to reco gni ze events due 

to i nelasti c proces ses. 

The layout is shom1 in Figs. 1 2 (bottom ) and 13 . Fig . 1 3 al so sho-;•: s 

chamb ers ab 07e and bel ow , which s '3rve to measure the luminos ity and to 

c alibrate the el astic scattering equipment by reco rding coincidences 

between tracks in the forward dire c tion with tracks at large angles,  due 

to beam/gas c olli sions . Both Figs.  1 2  and 13 sho-.v the def initive 

vacuum chamoer ( see below). 

Some delivery dates are:  

Steel septum magnet J 1 

Steel septum magnet # 2 

delivery ~ 1 September , 
field mapped , re ady for instal lati on ~ 1 Oct. 

delivery ~ 1 Octob er , 
field mapped , re ady f o r  ins tallat ion ~ 1 Nov . 

Counters February/March 

Proportional chambe rs ~ April 

Stand for luminosity telesc0 pe : design f inished. 

The group is scheduled for test runs at the PS in b e am b1 1 fron 

February to April . 

Data handling is do ne by an IBM 1800 ( 24 K ,  D i sc ,  tapes ) 

conne cted to FOCUS. 

The group pro poses to do the smal l an gle part of the exper iment 

(~ 1 2 mrad to ~ 30 mrad ) without the steel septum magnets and exten:l tr� range to 

~100 mrad when they b ecome available. 

Power and cooling requirements are s hown on table 3 .  



R 603 Measureme n t  of' the p-p t o t al cro s s  se c ti on 

In th is e xperi ment the total cros s  s e c tion is me asur e d  by re ­

co rding co incidence s b e twee n  one or more el ement s of c ounter hod o s cope s 

place d al ong o ne downs tre a.'11 arm with one or m o re  e lement s  plac e d  along the 

o ther arm . The hodo s c ope s co ver angl e s  up to  500 JlI' ad over ne arly the full 

az imuth and from 500 mrad to 90° ov er 1 0%  of full a z imu th . Thi s covers an 

e s tima te d 90% of the events to b e  de tect e- d . 

The ce ntral par t  of the de tec tor c overs angle s b e twe e n  40 mrad 
and ~ 30° . The o u ter de t e c tor.s c ov er the smal ler angle s ( >  1 0  rnrad ) .  ~ 

The gro up has pro po.s e c.  an a dd..i. t i onal hodo s c ope ( with dE/dX 

count ers and ab sorb ers ) to d e te .:� t  qu::i.rks even tual ly in co inc idence with 

events of spe c ifi c to pol o gy  in t r.e main hodc s cope s .  

The ho do s c ope s !1e ar th e  ups tream pipe s me asu..:>e b eam/gas inter -

a c t ions ov e r  s everal me ter s ,  to ge ther '.'l'i th s p ark chamb ers placed a.long 

the se pip e s  ( no t  s hown in F i g. 1 2 . 

The layo ut is s ho vr:i in Fig . 1 2  ( -!;o p ) .  

Some d el iv ery d at e s  are : 

Stands for the c entral p art ( <  5 m from cro s s i.:ig point ) :Apri.l 

Stand s f or outer p-3. r t  : July/August  

Spark chambers 

Central hodo s co  pe s re ady 

Ele ctro nic s ( CA\!AC ,  i nterface ) 

Computer 

: June 

: May 

: unc ertai n .  

: unc ertain. 

pS te s ts a re s chedul e d  in Feb ruary ( co unters ) and June -Augu s t  

( c ounte rs and c hamb e rs ) .  

Data ha ndling b y  a smal l c omputer and FOCUS 

I-6 MGiN�TORS 

For e xperime nt R601 no s pe cial moni tor is � o !'e see n .  

For experiment R602 the monitoring is do ne with co incidence s 

b e tween small and lar ge angle t racks , due t o  beam/gas interac tions . 

For expe rime nt R603 dhamb ers are f or e se en along the ups tre am pipe s 
0 and a t  90 
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I-6 GENERAL 

Vacuum chamber 

The present vacuum chamber consists of two crossing cylindrical 

pipe s s trengthened by 6 "wheels" (with axis parallel to the bisector of 

the rings . At 2 . 5 m along the downs tream arms the cylindrical cros s 

section changes to a half cylindrical/half elliptical cross  section. 

This compromise has been chose n in order to enable all groups in I-6 

to run in their experiments, wh ile remaining within tl'].e norms set by 

the ISR. 

For the future different s olutions are required for the 

different exp eriments. For experime nt R601 , if run alone , crossing 

cyl indric al pipes, plus the reentrant pots would be adequate. For 

experime nt R602 a central box with two cone s attached, shown in Fig. 1 2 and 

1lt- is presently unde r cons truction. For experiment R603 a corrugated cone 

s:imilar to the one for I-4 and. I-2 is under study (s ee Fig. 5). 

Counting_room, _power, _cooling , _e t c . 

A counting room ( about 32  m long, 1 0  m wide) located above 

the earth shielding i� urrl. e r  const ruction and. w ill house the 3 experime nt s .  

The eight rectifier po-,ver s upplies require d by e xpe ri."Ilent R602 w ill be 

hous ed inside the existing aux il iary building A7, to which the neces sary 

extra AC power is being adcied. 

The c ooling wi:::.. l  be provided by tapping spare capacity of the 

ISR machine cool ing sys t; m and addi ng a pr essure boos ting pump. The time ­

table of these  p reparations is s hown on table 6. 

Installation _problems 

- · One of' the ··two steel septum magnet s  will re quire a p·it: 

this work will be pos s ible only at the end o f  1 971 ( probably during 

-+;he ne xt long PS shut-down ). 

Concerning the running of the three experi ments there are 

evident incompa tibilities:  



- 1 8 -

1) With R6 01 and R602 installed at the same time the range of acQepted 

angles in R601 below and above  the median plane are different. 

RC:01 therefore loses important cross checks on the data. 

2) With R601 and R603 installed at the same time, R601 becomes symmetric, 

alt hough limited in angular range by the requirement of R603 that the 

vacuum pipe be sm al l  in diameter. 

3) R602 and R603 are fully inc om pa tible and require different definitive 

vacuum chambers. 

E ven if all groups start simultaneously ( as t hey propose) 

scheduli�g will be necessary soon after start-up. Since the c riterium 

of "maximum results in minimum time" impl ies more than a rapid instal­

lation, the scheduling will depend on factors outside the scope of this 

report (development of soft ware, feedback between results and measure­

ments, etc.)  as well. 
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[U ROP E AN O RGAN I ZA T l  ON FOR  NUCL EAR RESEARCH 

P ROGRAM M E  OF ACCEP TED EXP ER I M EN TS 

CERN I N TERSEC T I N G  STORAGE R I NG S  

December 1 970  

e 

J . C .  Sen s 
I SR Co-ord i nator 

. i 
I C l  SR/ EXP/1 
l 1 5 . 1 2 . 1 97 0  ' ---·--
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ACCEP TED  CERN I SR EXP ER I M EN T S  

Exp t .  Reference  N u m b e r  De scr i p t i on of  Exper i m en t  Area Code 

CERN/ I SRC/ 69 - 6 , a n d  Add . l , 2 , 3  Angu l ar and m o m e n t u m  d i s t r i bu t i on 

1 - 1 Rl 0 1  C E RN/ I SRC/ 69 -37 , an d  Add .  1 o f  secon d ar i e s  w i t h  nu c l ear 
C E RN/  I SRC/ 69 -41 emu l s i o n s  
C E RN/ I SRC/ 69 -50 , a n d  Add . l 

C ERN/ I SRC/ 69 - 1 1 / Rev .  and Stu d y  o f  i n t erac t i on s  i n  wh i c h 

1 -1 Rl 02  Ad d .  1 , 2 ,  3 g amm a r a y s  and  el e c t ro n s  w i t h  
l arg e t ran sverse m om en t um  are 
em i t t ed 

1 - 1 Rl 03 CERN/ I SRC/ 69 -43 , and  Add .  l Search f o r  M a s s i ve D i l ep t o n s  

-

P re se n t  c omp o s i t i on o f  grou p 

C E R N - Crac o w - Bu c h ar e s t - Ta ta  emu l s i o n  
co l l a b ora t i on :  
�:�� • C o rd a i l l a t ,  F r i ed l and ar , M ar i n ,  
V i c k y ,  H a i du c ,  G i  e ru l  a ,  Ann o n i  

Sacl a y- St r a sbou rg c o l l abo rat i on :  
Ch e z e ,  H ame l , �_! ��!!�2 • T e i g e r , 
T h e ven e t , Z a c c o n e ,  Z sem b e r y; 
C h a t l u s , Cro i s s i  au x:ffo-r-an-d�P ah i n  

C E RN -Co l u m b i a - Ro c k e fe l l er Co l l abo-
ra t i o n :  Q!_�:!!� • P l ac c i , P o p e ,  
Sm i th ,  Z a v a t t i n i ;  , L ederma n , 
Bl u m en f el d ,  Coo l , Segl e r  

Da t e  of  
N P RC Ac c e p t ance 

NPRC  8 5 ,  
5 . 1 1 . 1 9 69  

N P RC 85  
5 . 1 1 . 1 9 69 

N P RC 85  
5 . 1 1 . 1 9 69 

Statu s 

C l  SR/ EXP / 1  
1 5 . 1 2 . 1 97 0  



Area  Ex p t .  
Reference  N u m b e r  C o d e  

1 -2 R201 C ERN/ I SRC/ 69 -5 , and Add. 1 , 2 
CERN/ I SRC/ 69 -9 

1 -2 R202 CERN/ I SRC/ 69 -7 , and  Add . l 

1 -2 R203 CERN/ I SRC/ 69 -48 

I ,, - l. R201t CERN/  I SRC/ 69 -3 

-

- -

ACCEP T ED  CERN I SR EXP ER I M EN T S 

D e s cr i p t i o n  o f  Expe r i m en t  

P rodu c t i o n  o f  s tab l e part i cl e s  a t  sm al l 
ang l e s  

Stu d y  o f  p art i c l e  produ c t i on i n  h i gh 
e n erg y  p r o t o n - p r o t o n  c ol l i s i o n s  a t  
m ed i u m ang l e s  

Ex p er i m en t  t o  d e t erm i n e  lo w - e n e rg y  
+ -

p ro du c t i o n sp e c t r a  o f  1T � K-, p ,  d ,  • •  
e t c .  a t  l arge  a ng l e s  

M e a su rem en t  o f  p a rt i c l e s w i t h  l arge  
t ran sverse m om en t um  a s  a s earch  f o r  t h e  
i n t erm ed i a t e  b o so n  

P re s e n t  com p o s i t i o n o f  g ro u p  

CERN-Ho l l a n d - L an c a s t er-M an c h e s t e r  
Co l l a b o r a t i on :  Al b ro � ,  B a rb e r ,  B o -
g a er t s ,  Bosn j ak o v i c ,  C l egg , Erne , 
K a n a r i s ,  L o c k e ,  M u rph y ,  ���� 

Arg o n n e - B o l o g n a -M i c h i g a n  C o l l a bora-
t i o n :  Ra t n er ;  E l l i s , G i a c ome l l i ; 
B a b c o c k ,  ��!��� . Rob ert s ,  M aron i , 
Vann i n i  

Th e c o l l a bora t i o n m en t i o n ed b e l o w  
a n d  t h e  Sc a n d i n a v i a n  Co l l a b ora t i on :  
Al m eh e d , C a r l son , V o n  Darde l  , G j e sda l , 
J arl skog , K l  o vnihg : L i 1 1 e t h u n  --------
B r i t i sh U n i v e r s i t i e s C o l l abora t i on1 
B o o t h , C arro l , G i b son , Hanna , A l p e r ,  
J a c k so n ,  H e ym an , M a l a s ,  M a n n i n g ,  

��!!�!: , Sharp , Sh arrock 

D a t e  of 
N P RC Ac c e p t ance  

N P R C  83 
lt . 7 . 1 9 69 

NP RC 83 
lt. 7 . 1 9 69 

N P R C  83 
lt . 7 . 1 9 69 

N P RC 83 
lt. 7. 1 9 69 

Statu s 

C l SR/ EXP/ 1 
1 5. 1 2. 1 97 0  



Area 
E x p t .  
Code 

Referen c e  N u m b e r  

1 -4 R40l C E RN/ I SRC/ 69 - 1 4 

- -
ACCEP TED CERN I SR EXP E R I M EN T S 

De sc r i p t i o n o f  Exp e r i m en t  Pr e sen t comp o si t i o n o f  g rou p 

M ea su rem e n t  o f  energ y d ependence  o f  i sobar C E RN - H ambu rg-Orsay- V i enna  Co l l abo ra-
. e xc i t at i on i n  p ro to n - p r o t o n  c o l l i s i on s  t i o n :  Sc hm i d l - P arzefa l l , W i n t er; 

Fl U g g e , N i e berga l l , �:����:! ; B r o l l ,  
Co i g n e t , F a v i e r ,  V i varg e n t ;  D i b o n , 
Go t t fr i ed , O b e rp a rl e i t e r , ��2!�: 

Da t e  o f  
N P RC Ac c e p tance 

N P RC 83 
4 . 7 . 1 9 69  

Statu s 

C l SR/ EXP/ 1 
1 5 . 1 2 . 1 97 0  



Area  

1 - 6 

1 - 6 

1 - 6 

Exp t .  
Code  

R60 1  

R eference  N umber  

C E RN/ I SRC/ 69 -20 , an d  Add . ] ,  2 
C ERN/ I SRC/70-7 , and  Add . 2  

R602 I CERN/ I SRC/ 69 -1 9 ,  and  Add . 1 

R603 I CERN/ I SRC/ 69 - 1 2 

-

ACCEP T ED  CERN I SR EXP ER I M EN T S 

Descr i p t i on o f  Exp e r i m en t  

T h e  m e a su rem en t o f  p r o t on - pr o t o n  d i ffer­
e n t i a l  cross  sec t i on  i n  the  C ou l omb  
i n t erferen c e  r eg i on 

M ea su rem e n t  o f  t h e  el a s t i c  scat t e r i ng  
c r o s s  sec t i on b e yond  t h e  Cou l omb  i n t er­
feren c e  reg i on  

M ea su rem ent  of  the p-p  f ot a l  c r o s s  
sect i on 

P re sen t  c omp o s i t i o n o f  g r o up  

c rnN - Ro m e  C o l l a b o r a t i o n :  Al l ab y ,  
Ama l d i , B i a n c a s t e l l i ,  B o s i o ,  
C o c c o n i , D i d d en s ,  Dob i n son , L i t t ,  

� �!!�l�� • Ro c h e s t e r ,  Sch l upman n ,  
�c hn e i d e r ,  Shh l brand t , Stro l  i n ,  -------
W e t h e rel l 

C E RN - Aa c h e n - G e n o va- To r i no C o l l ab o ­
ra t i o n :  Darr i u l a t ,  P i l ch e r ,  Ru bb i a ,  
St r o l  i n ,  T i  t t el ; H a l d e r ,  Radem achar, -------
Stau d e ;  D i a'Ti b r i n i , G i ann i n i , O t t o ­
n e l  l o ,  San t ron i , Se t t e; B i s i  , Fa i n­
b e rg ,  F errero , Sc i re 

P i sa- St o n y  Brook  Co l l aborat i o n :  
B e l  1 e H i n i , Bracc i n i , Bradasch i a , 
C a s t a l d i  , C err i  , C i ancag l  i n i , Del 
P re t e ,  F oa , G i rom i n i  , M en z i on e ,  
Sang u i n e t t i , Val d a t a ,  
F i n o c c h i aro , Goo d , B l i eden , -----------
Grann i s , K i r z  

D a t e  o f  
N P RC Acc e p t a n c e  

N P RC 83  
lt . 7 . 1 9 69 

N P RC 83 
It .  7 . 1 9 69 

N P RC 83 
lt . 7 . 1 9 69 

Statu s 

C l  S�/ EXP/ 1 

1 5. 1 2 . 1 97 0  
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v • a l l o c ated t i m e 1/2 • one p u l se i n  t w o  
T • T e s t  j • end  of  al l ocated t i m e 
p • e i t h e r  target 1 or 8 op erate i n  p aras i t i c  mode  
R • t es t  fac i l i t i e s  for J SR exper i ment s 

( ) . n o t  i n cl uded i n  a l l o cated  t i m e  

Date 

bl 6 

d30 

d30a  

m7 

m7 a 

ml l 

t l 

ql 0 

m g  

Start / End 

Weeks  
Fl a t - t op energ i e s 

n p charge exchange scat ter i ng 

K• p scatter i ng 

A
0 

m i ss i ng mass 

. t. S/L\Q . ru l e; . .  K0 
➔ .  1/ .. 1( 11

° 
. . . . . . . . . . . . . . . . . . .  

K-n el ast i c  sca t t e r i n a  

- - + - + -
p p  ➔ P P ,  if 

11 ' K K 

Test beam 

+ + + + + + + 
11 P,-> p 11 ,11 p• ➔ E K , K p•-> K p 

p p ➔ Tf· 11
-

- - - - - - - - -

b1 7 

kl 2 �kl 2a 

P 4 

P5 , P7 

e9 N  

eg s 
= - .. = = = = :  

k l 3 

u 5 
11 

P 5 ,  m 1 2  

Determ i n at i on o f  rat i o n /n 
0 0  + -

K-mes i c atom s 
'"H ypernucr ear" gamma"rays . . . .

. . . . . . . . . . . . . . . . . . . . 

Reserve 

. . rr-p .➔ _1,♦11-n, .. K• K-n .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 
Cn ➔ K0n ·  K-o ➔ K0 n 

T 
Hyperon beam 

Measu rem ent o f  � + 
n -

- - = - "'  - - = = _ .,,  _ _ _ _  - - = -- •  .. . .. . ..  _ ,., .. = = = = - •  

HBC 8 1  

H B C  200 

Gargamel l e 

Nr. j 7 / 1  
w k s. , Co d e  1 4/ 1  

2-3 
1 9 . 2  

6 Sl 08 (T) 

0- 6 S 9 1  ( T) 

7 S1 04 ( T) 

2 S 7 4 
( v) 

6 Sl OO 

6 S 9 9  ( T) 
C 

: ( T) � ' ""' " 
,.. 

1 0  Sl 05 "' ( T) 

4 S 8 6  " ( v) 
-

"' 

4 S 82 � 
"' 

1 .. � .. . . . . ",:; r· · s  1 09 

.. L. 
8 
4 

6 
= • •  

_ S _ 9 4  . .  
Sl 0 2  

Sl OJ 

S 93 
•= = = •  

" "' 

--=-----=  

( T) 

( Tl 

No al l o ca ted t i m e  for n eu t r i n o  and m 1 2  

2 1 / 1  1 1 /2 
5/2 26/2  

4 - 6 7 - 9 
2 1  24 

R-401 

T T 

R-201 �-w 
R-202 R-�' 

V V I 
S!OO 

K n 

T T 

R- 603 

T 

V 

- -

T 

V 

• = - - = • • -

V V 

T T 

R-�t R..(� 

-

R-602 
V V 

V V 

V V 

(v) V 

V V 

. . . --· 
V V 

V V 

4/3 
1 9 /3 

1 0 - 1 2  
24 

R-401 

V 

R-201 
R-202 

T T 

R-203 
R-701 

V 

V 

- -

V 

V 

T 

V 

V 

V 

V 

T 

V 

I 

P ROPOSED P S  DRAFT SCHEIXJLE FOR  1 97 1  
(Weeks 1 9  onwards are m os t  t e n t a t i ve) 

25/3 
8/4 

1 3  - 1 5  
24 

(p ) 
R401 

m: 

R-Zll 
Jju 
I 

I C 

+ 

" 

27 / 5  1 5/4 
/
· 6/5 

30/4 : 2 1  /5 1 1/ 6  

1 6 - 1 8  I '  1 9  - 2 1  22 - 24 
24 24 

' Sl 08 
: V 1/2 V 

' 1/2 
, v  

fl.201 
Di��? 

' ' 
'r:. 1/2 
, T 

�; · !!! ' 
,§'i ' 

V 

T 

24 

V 

V 

T 

<JI ' 

r I V ' 
' 

11-2 �3 , Sl 04 
T s 1 04 T R�h1 , T 1/2 T 

' 1 ' 
' 1/2 

/, I V V V ' 
(p) ' 

�1 fl.102 : 

V 

R-1 0 2  

V 

V 

V 

1 7  / 6  8/7 29/7 1 9/8 
2/7 23/7 1 3/8 3/9 

25 - 27 28 - 30 3 1  - 33 34 - 3 6  
24 24 24  24 

V V 

V I 
Sl 04 , A 0 N o  

V V 

V V 

( p ) R - 603 
(p )  R-603 R-ffrl 

- -
V V 

( p ) S84 
S84 T T 

- - - - - -

V 

V 

V 

V 

V 

V 

V 

' 1/ ' ""  '" , !;:,'  
R-602 i

. I I '  
V ' 

V V V : /  
f 
' 
' Sl 02  

V V ¥ ' ' P7 

I 
' 

V V ' 
' 

V V f 
' 
' 

v Reserve I n sta l l .  
H yBU C  

V V V 

T T 

' v  V ' 
�e�r i no 
, V V 

V V 

Sl 09 
T 

V 

V 

T 

m 5  
V 

T 

V 8 ���t 
k1 2 a  

V 

- - - - -

T 

V V V V V 

Neutri n o 
V V --,n] 2 -

V V 

R-1 03 

V V 

T T 

V V 

- -+  

I Table 2 

9/9  30/9  2 1 / 1 0 
24/9 1 :/1 0  5/ 1 1  

37 - 39 40 - 42 43 - 4-5 
24 24  24  

V I 

t i m e  al l o c at i o n  _ i'f:li 

V V V I 

V V V 
I 

1 1  / 1 1 2/ 1 2 
2 6/ 1 1 1 7  /1 2  

4 6- 48 49 - 51 
24 24 

PS/ Coord/23 )  
1 4-, 1 2 . 1 97 0  

/ 

/ 

/ 

// 

/ 
v �  

-· 
/ ,, -

J 

- - - - - - - - - - - _I� 
V I 

I /-V V 

S84  / 
T 

/ <. - -
= 
u,, 

4/5 
V V V / / 

/ 
4/5 

V
I V V V V 

/ 

V 
I - - -

4/5 T T V 
/ T T 

V V V V V V V V V v /  

m 1 2  Pl O , exot v / V 
V V i c  nu c l e i  



• 

TABLE 3 

P ower and C ooling Requi rements  for ISR Experiment s  of Phase I 

Location and components  to  b e  
cooled 

Int e r s ect i on I 1 

Saclay magnet  (R 102) 

lnter s ect i on I 2 

Smal l ang le  spectrometer  (R  201)  

1st  Septum magnet  

2nd Septum magnet  

Three MC 2m,  160 kW each 

MeditmJ. angle  spectrometer (R 202) 

Septum magnet 

Sep tum magnet correcti on 
coi l s  

MC 1 m 

MH 2 m 

Large angle spectrometer (R 203)  

Main magnet 

Auxi l iary magne t  

Muon detect or (R 204)  

(Two 20 kA bus  b ar sys tems , 50  kW each 
(R ZOl ) (Two 20 kA rectifiers , 260 kW each ) 

Other recti fiers ( in A2 Bui l ding ) 

Intersect i on I 6 

Two magnet s  ( s tee l  s ep t um  type ) 
(R 602 ) 600 kW each 

Approximate total  p ower di s s ipat i on 

1 )  Boos ter pump wi l l  b e  ins tal led 

2 ) Raw water . F i l ter wi l l  be  neces s ary. 

3) Approximate value 

P ower 
di s s ipat i on 

kW 

250 

540 

480 

480 

190 

3 

145 

140 

400 

80 

25  

100 

500 3) 

negligib le  

1 200 

4533  

t. p 2 kg/ cm 

10 

10 

8 

15 

15 

1 2 

4 

2 7
1)  

5 

5 

< 52 ) 

5 

5 

15 



1 .  Ho les  in Shi e ld  Wal l 

2 .  Concre te Blocks in P i t  

3 .  R 10 1 phas e I 

4 .  R 101  phase I I  

5 .  R 102  Magnet 

6 .  R 102  Power s upp ly 

7 .  R 102  Counting Room 

8 .  R 102  Counters  and Spark Chambers 

9 .  R 103 Phas e I 

10 . R 103 Count ing Room 

1 1 .  Second Generat ion Vacuum Chamber 

1 2 . _ Moni tor 

- I Jan. Feb. March Ap r i l  Ma� June 
I' 

Q ') 

o---e 

Te s t  Ready Ins t a l l  (r· 0 ----------- - - - - ---- - -- ---- --------�>---0 

July Aug. S ep t. Oct. 

0_ Prep arat ion + t e s t
0 

__ ;tl���y ___ 
7 

Ready Ins tal l 
0----- - - - - -- - 0--- -0 

0
Ins ta l l  

0 

0---�?:� t a l l  �--o 

D e l ivery , As s emb ly tes t Ins t a l l  01--------- - - -- -- - - - - -- - - -------- - - - - - - --- - - - - - - - --- -- - - - -- c·---- ·--- - - -o 

0I11s_ta) b 

Cons t ruct i on 

(> Ready ('+ns, t. aq., 
_ .,. ',, .I 

Ready 
Ci· - -· - - 0 

Tab le 4 - Draf t Timetab l e  for ExEer iments  in I- 1 

Nov . Dec. 
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1 .  

2 .  

3 .  

4 . 

s .  

6 .  

7 .  

8 .  

9 .  

.0 • 

. 1 .  

Count ing Room 

Permanent Cab l ing 

R 60 1 Pots 

R 60 1 Counters  

R 60 2 Magnet 1 coi l  

R 602 Magnet 2 co i l  

R 60 2 Magnet  1 comp l ete  

R 60 2 Magnet 2 comp lete  

R 60 2 Proportional chambers 

R 602 Counters  

R 60 2 Luminos i ty Te les cope 

.2 . R 60 2 Magne t Power Supp l i es 

. 3  • 

. 4 • 

. 5 . 

. 6 . 

R 603  Hodos copes  H1 , H2 

R 60 3 Hodos copes  H
3

, H
4 

R 60 3 Sp ark Chambers  

2nd Generat ion Vacuum Chamber  (R 602 )  

Feb. 
I 

Mar. ' Apr. Mae ' June 
Ready 

Jul . Aug . , S ep t . , O c t .  

--···-·-- . .. . .. . . ....... ,, J  

De l ivery 

As s emb l e  Al l  pots  
(>-... . ..... ... ........ 0--·-· - - .. .. . .  

Pro totype ready 

n, Ready 

Ins tal l 
• (')-.. - ·  .. 0 

Ins tal l 
( .  <_."') 

Ins tal lat i on 
.. () 

..... · - ··- - · .. .. .. .. �i.n4ing . _ __ .. .. .. . . . .  . Rea�Y... __ - o G- - -

Ready 
0 - .. . . . .  0 

Ready ... .. o 

Ready 
°i,tias e . r' 

Ready 
0-........... ___ .. __ _ _  .. o 

0Ready c.) 

Supports  C ounters  
(' • .  _ ... . .. . .. . . .. . .  (•� . .. - ... . ,C 

Ready ·· Ready 
Supports  0-.. -- - . .. . ... . .... _ ... .. . · O  
Ready 

Ready c:i. .c, 

Cons truct ion Ready -{) . u 

Ready ·O . . · ·  0 

Tab le 6 - Draf t Time tab le for Ex£er iments  in I- 6 

Nov. , Dec .  
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TOTAL AND DIFF ---------- /; 

pp cROSS s£CTIONS 

\�R 

-

11 

"'�., LARG£ ANGLE 

tLf CTflONS afld pH(l(ON5 

£MULSJONS 

' 
� . ucTJON 

> I2. PROD � pARTJCJ1NGJ1 11uoNS 
[4 � 
SPLli FJ£LD MAGNET 

1soBAR pRQOUCTiON 
� 

,, 
LARG£ A 

� 
.c) 



B£AM OIRECTlON 

<eel--

• 

S I S / 1 6 7 8 8  

C<di!- R 1l2  

SACLAY 

STRASBOURG ---- , - -

6.02S m 

� 
_fil......12� --

6.025m 

....------
FLOOR DRAIN 

24.29:Jm 

FOCUSING UNIT 
R.11.�ALLV OEFOCUSING UNIT 
HJRIZONTAL REL□ MAGNEr 

TERWIU.IGER QlJAORUPOLE 
SKEW QUADRUPOLE 
SEXTUPOLE 
VACUUM SECTOR VALVE 
BEAM POSITION PICK- lP STATION 
TIJRBOMOLECULAR PUMPIN; S'!ATION """""' 
SPUTTER PUMP 
SUBLIMATION Pl.MP 

AVERAGE MACHINE RADIUS • 150.0253 m 
15' ,3081 m 
1'5 1 513' m 

MAXIMUM RADIUS 
MINIMUM RADIUS 
!NrERSECTING RADIUS • 148,6151 m 

ao � ., . . , . . , . ., . ,, . ,, . 

"' "' �TAL BENDING 
RADIAL POSITION PICK-UP 
DEFOCALIZ/N:; QUACRUPOLE 

FOCALIZING QUADRUPOLE 
(f>.,,IWBJ PHASE+WIDE BAND INftNSITY PICK •IP S'!ATJON 

BEAM PROFILE t.M)NITOR 
Sli'F SCANNING CAVITY 
RF RF CAVITY 
TMC TURBOMOLEOJLAR R.MPNG STATION CONTROLS 

{SE) SEXTUPOLE FOO SU::W E,ECTION 
SEM se:;oNOARV EMISSION GRID FOR FRSI" TURN CBSE:RVAltlN 

RGA RESlClJEL GAS ANALYSER 
OM DAMPING MAGNET 

1 .630 m. 
0.150 m. 

16.783 m 
2.000 m. 

13.0042m 
6,9608m 
9,8243m 

FOR OTHER VIEWS SEE OR.AWINGS No. 
SECTIONAL VIEW TRANSVERSAL 
SECTIONAL YEW LONGITUDINAL 

B£M! DIRECTION 

� 
114 

D 4 

- - -� 

117 � 
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SEARC H FOR □ ! L E P T ONS  

A V I EW : A 

1 -� l P L AST I C  s c l NT I LLATO Rs� 1 1-e · �  C ·. n 1 t . . . ID_� 
�----...-� �/ ---- I N T E RS E CT I 0 ��. 3

--
+,

F
+ 

� RE GI O N ----- -_! === 1 
- � k · - � - - _ _ . -�- -- 0

- � - j j �-. --:�ID 3 - GAP-..... SPARK C HA M B E RS �--tr . . � ,�d.:::JJ � - - . - - - - -- 5-GAP/ }-::. · ·:� - .. -. .. -,. ''"'." --- -� Y:si fo�; ;;
7C

� -i -- �
P LAST I C SC I N T I LL ATORS -/ · 1 1 1 1 1 1 1 1 1 1 1 

1 M E T E R  

A 

( Jan. 1971 ) 
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S18/R/16721 

F RADIAU.V FO:U5NG UNIT 
RADIALLY CEFOCUSING UNff 
H<R20NTAL FIELO MAGNEr 
TERWILLIGER OUADRURILE 
SICEW QIJAORUPOLE 
SEXTIJPOLE 
IIACUUM SECTOR IALYE 
BEAM FOSITION PICK· UP STATION 

TM TURBOMOLECULAR Pl.MPING STATION 
C CRVOPUMP 
SP SPUTTER Pl.MP 
SU SUBLIMATION PUMP 

... "' 
00 
OF " 
D 

"" " 

1-0llZONTAL BENO/NG MAGl'ET 
VERTICAL BENDING MAGNET 
CEFOCALIZI� UUAORUPOLE 
FOCALIZING QUADRUPOLE 
BEAM STOPPER 

BEAM DUMP 
GETTER PUMP 
VERTICAL KICKER 
TURBCHOLECULAR PUMPING STATION OJNTROLS 
SPECIAL DESIGN 
SECONDARY EMISSION GRID FOR FIRST MN OBSERVATION 
HORIZONTAL KICKER 

/ 

I g 

AbTE 

D 
� 
D 
D 

S¥AIL .44?.r �nt,,W"R"R 

� ,l�F -5<¥-CTR:>MOEe 

MDF AN;<£ ��ER 

/IVON £1E"TErn:U? 

i i  
I I 

I I 
I I 

I
,' : 

! : I i -� - -

h -J I '  

// ,,,. ��,, 

Iii 

1'' "\\� 
t�,'c:,�c_�,,�, l, ,,�. 

"--- / -------1� 

I 
I I 

I 

' 
I 

1, ,06 S m, _ __ __ _ 

H7r &,r. 4?• 

+ 
AVERAGE M!\OilNE RADIUS 
MA){IMUM RADIUS 
MINIMUM RAlllUS 
INTERSECTING RADIUS 

• 150,0263 m 
• '61,,3081 m 
• 145,5134 m 
• 148,6151 m 

ao = 

a1  = 

a2 = ., . ., . 
b; ,. 

b2 = 

1 . 630 m 

0 . 1 5 0  m 

16.783 m 

2.000 m 

13.0042 m 

6,9608m. 

9.8243 m 

-
E£AM CWREl:rJON 

--El-

215 

D + 

-0.. 

FOR OTHER VIEWS SEE OR4WINGS ND 
SECTIONAL VIEW lRANSVERSAL 
SECTICtlAL VIEW UlNGITUOINAL 

:.�-,_-..: ;.;,, M, ... , _  ,J.. 

·- .. ..:...- 1--' 
-· ---'·'"'-! --

-•� 

I 
260-217 
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77t7. 6 



• 

! i -+-- - ! -r---
; �I 

j 

\ i 
\ '  
' j \ I 

-

I 

__l 

-���=f1 
· kn \ 

- ', : i -:--- ' • I 
----�zr--: 

--'-'-

l""�t�-
=l,,
;-=�- ,j� - ' I 1 - -_ _ _:_,_; oo� 

I �,cc- -:.9, --
\ , j s-=..·--, r-•4,\ i 

i \ r l -"- -Tr ,-= 
I -

I 

- ·  -- -'. ', 

-- - - -t- -1- , ,  

I ' 
\ • , I 

-- -=-1J J 

---�-=-·i-t---. 
,__ __ -=-rr_!_ 

Fie;. 7 



• 

I 

f \ 

I 
I 

I 

G 
� 

'S! 

I 

I 

I 
I 

I 

I 

I 

� l  

, /  

I 

�l/1 

Cb 
I 

--- - + --- Ttq. B 



WIDE ANGLE 

LOW MOMENTUM VERSION 

' J/ /'\(�� �� 
/ / ; \ ""  '\' 

- - '-

• 

SPECTROMETER 

\ 
"' 

'\ 
';'.' 

Sp..cM� -

/JL'J,_ 

-

I 
- 1- -

SAME AS 
HIGH -MOMENTUM 
VERSION 

\Oo 

\ 

• • 

EXP 

• 
R 203 

._-UGH MOMENTUM VERSION 

,� f, �' 
/ / Sc 3:--

�p CH EXP R2 04 (/  ' ¾'. � \'-\Hodoscope holde, 

/ / { 

, ('>_elow ,c,ntollatod / / 
" )<:  (), �; , f' ' / / / ;\, /> \. ����07ERL�t�+�lZ 7 >,; c ".L - - -/ L /,,.,/,;,., ' 0 

Sp .... c.h..:! _ __ _ _  _ 
2 gaps x,y , 12° 

-�ly;_N!:S9y _ _1_ - -

h, .QD . ..£ _ _ _ _ 
3 gaps x,y,30° 

'" 
NIT� 

\ a I � \ 

• 1.0.Q 

M.�-- - - ---� 
i 

100 

CJ:I � 

� im.._5 
3 gaps 

_ _ _ _  __i::-=-
--c== 

y,3Qo - - -= - - -

� /l 
�EM�OL L_ 

- - - - �  

�4 

MUON DETECTOR 

I --

\,, 

18, MEASURES IN CM. 

\'\" 
"""·'\ "o, 

SCALE 1 :20 

FIG . 9 



I d UlyyEI' COf/NTER 

J.lo.e,zoNrAL 
MON/TOIi 1 '2  

" 

MN �/£ 9:ttrnPDNErr,e 
,!ur,aeK (E.r"' R eo.5) 

.X,1/LF 

Yttqr1CAL MONI TOe J '2 
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SllMY M'.lNUMENIS 

1PM DIRECTION • 
� 

• ' 
IDENTIFICATION M.NBER OF STRAIGKJ SECTION 
M CF 15R tmi!PONENT. 

' 
CERN - ROME _ , .. 

8 1 8 / 1 6 7 8 9  

1 5 .320 m .  

· 1  

,0, 
\ --- ' 

T i  i 

- CRAINS --

l :  i 

· - - ----0·· 
niv. 444.00 

PISA-c!'�� BROQK 

I!:.��"! ------ -·�- --

i== 

I I 
I 

j 
I I I 2.500 2.soom.

!J_ 

CERN- AAO-IEN-
J
GENCWA- TORINO 

COde 

1

8'.)2 

I 

E 

! 

� 
H"? 

--- -�1'066m 

a·.o 

\ � "'" '"' 

a!.. -

BEAM DIRECTION 

-5;,- --TMC------- -Et-

F ·! 615 

J '1� -� ;;;;t.. --�-- :____ - -

F � IQQair,g lm 
D Racial)' dab:uii"!I unit 
H � fillld magnet 

Tarwilligw �• 
.Slllw cp,1amup,le -· 

V \IIQun ,aclDr valve 
p Barn pmiticln pick-Llfl at/an 
1M llrtil,mlllcuar pumpa,g station 
R&A Alslclual _ anay_ 
5P - .... 
SU SUblirnlllion pump 

a0 = 1 . 630 m.  

a1 = 0 . 150  m. 
a2 = 16.783 m .  
a3 • 2.000 m. 
� - 13.0042m. 
b1 • 6,9608m. 
b2 .. s.e2,Jm. 

H!I HDrlzantal --- magnat 
VB Ylrtical bsdng mas,,9!: 
OO Oefocalizi1111 �r1 
QF Fix:ali1klg quadrupole 
ST Bmm atapper 
D _ _  ., __ 
\'I( Vertical kidlll' 
K llJrbarnilllQllar ....... 1111ti:ln -.tmla 

!;pecial clllign 

--&... 

SEN Sealnd8ry amiMion i,-lcl tr first vn otunw:ian 
If( l-tlrimnt.ol _..,. 

RlR Ol1£R IIIEWS SEE CRAWINGS 
5ECTIONAL VIEW TRN6VERSAI. 
SECTIOHAL VIEW l.aGTIJDINAL 

-.';.-::I 1"c 

·�=-=.-=.1:::I 
I A ISR DPERIMENTS 

.,.,,._. 
= ;;,_ ---- -�-.:__ 

INTERSECTION 6 
-

�� - 1  
CERN :=-;;::::"':=-:""taR 2f0-251 

My. P? 



I I 

0 11 

a z z  

fJET,Llll OF 

UPER/#ENT R oO/ 



. -- - l--

I 
1 
i 

- 1  

! • 

� ., :j ' 
c:: � ::::I 

1 1
: 
i i  

I I I 
- r - - �� l i ;  

' .. '� i l l ' ' : 1  
' l 

\ \ i i \ - - - : I - - -
, _. .  ! 

::J 

I I i.:," 7 
1 1 ·· · - - � ' · • · · t - 1 I . 

I � 

i ? 

J --- 1 -
I -- - - -

i i-----L 
' 1  

I I I , , .__.....,..._._,_= 
-.,.,-e..r-

1 

\ 

£°XPEJ!?IIVENT R 60/2 

lit;. 14 -


