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INTRODUCTION AND ADOPTION OF THE AGENDA (Item 1 of the Agenda)

a) Aims, activities and conclusions of ECPA in 1963,

b) Purpose of the present LECFA and the Agenda of this meeting.

Professor AMALDI summarized the reasons for convening the
initial BCFA in 1963 and the conclusions reached by that Committee
(PA/WP/23/Rev.3 ), They had recommended the construction of a 300 GeV
accelerator, intersecting storage rings (ISR) for the CERN PS at
Meyrin and a range of lower-energy accelerators, spread over the
Member States, referred to as the "base of the pyramid programme",

In the meantime the construction of the ISR has been
authorized. Moreover, an improvement programme to raise the inten-
sity of the CERN PS has been decided upon. On the other hand, only
two of the accelerators foreseen in the base of the pyramid programme
are under construction (Bonn 2¢3 GeV electron synchrotron), or approved
(Ztirich meson factory)7 and the 300 GeV project is still awaiting
approval,

Under these circumstances it has been thought desirable,
during the course of 1965 to reconsider the quesition of the future
high-energy physics programme for Turope, including a bringing up
to date of the base of the pyramid phiIOSOphy. Accordingly, with
the agreement of the Scientific Policy Committee, Professor Weisskopf
had scnt a letter (CERN/10.413) on 15 November 1965 suggesting
that a rejuvenated ECFA be convened and proposing general terms of
reference. As a result of the discussions held in the Scientific
Poliey Committee, he (Professor Amaldi) had sent a letter (CERN/10.501)
on 16 December 1965 giving further dctails about the work that could
be expected of ECFA, and stressing that ECPA was completely inde-
pendent of CERN. A preparatory meeting had been held on 11 February
1966 with scientists representing cach country, and it had been pro-
posed that the officers of the rejuvenated ECFA should be:

Chairman, Professor Amaldi

Secretary, Professor Citron.

: By acclamation Professor Amaldi was elected Chairman
and Professgsor Citron Secrectary of HCFA.

The Agenda (CERN/ECFA 66/1/Rev.l) was adopted.
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c) Time-schedule and worls at CERN.

Professor GREGORY said that the time-scalc contemplated
in documecnt FA/WP/23/Rev.’ could no longer be held, since the neces-
sary authorization for consiruction had not becn obtained by the end
of 1965, as originally hoped for. The time-scalc proposed by CERN
was therefcore the following:

June 1966 Pirst report on sites to Council
Preliminary rceport by ECFA

June 1967 Final report on sites
Final report by ECFA
Convention proposals

Beginning 1968 Final choice of site
Decision that construction
should be started

Beginning 1969 Start of construction work
1976 Start of operation.
The cost estimates were roughly as given in Annex I, (FA/EC/9).

Although the Council of CERN would take the responsibility
for prescenting the projcct to Governments, many infermal discussions
would take placc in the Committece of Council, which was now composed
of one representative of each country. It was obvious that the 300
GeV project would succeed only if 1t received very wide support from
European scientists, and ECFA would carry a large responsibility in
the choice of the machinc and of its various technical details. In
this conncction, the time-scale provided about one year to make
changes in the spccifications. Changes after that would result in
obvious delays.

The question of the Convention was being considered by the
Committece of Council, the Council and the Administration.

Profcssor SCHOCH considercd that there was some incon-
gistency in anticipating in June 1966 some of the conclusions which
could only bc reached in 1967.

Professor GREGORY cxplained that preliminary results on
a number of issucs should be availablce by Junc 1966. Most govern-
ments were not very interosied in preclse specification of the machine,
but they wanted to know whether the Buropecan scientific community in



CERN/ECFA 60/2
Page 5

general thought that the next stage should take the form of a very
arge high-cncrgy nmachine buillt in common by the European countrics.
Dclays would be considerable if the reactions of Governments could

not be fested until June 196G7.

.
bt T

L

Profogaor BURHOP congidered that it would be worth dis-
cussing whether the next stage might not be an intercontinental
nachine in the carly 80's, in vicw of the slipping of the Europcan

* timo-table.

The CHAIRMAN said that the question might be worth exploring,
However, he was much less optimistic about intercontinental co-operation
since the Vienna Meeting in June 1964, when the USSR representatives were
not ready to make any commitments and the U.S. scientists felt that
intercontinental co-operation would not be justified for such a low
energy as 300 GeV,

Dr. KOZIOL suggested that, since the 300 GeV machine could
not be regarded as an intcecrcontinenial projeet, it would be worth
cncouraging a number of non-member states to co-operate in it, c.g.
Poland, Czechoslovakia, Hungary and Yugoslavia.

Professor BERWARDINI supported Professor Koziol's suggestion
and congidered that other countrics, such as Isracl, might be included.

On Professor TEILLAC's proposal and afitcr a discussion
involving Profcssors Bernardini and Citron, Dr. Van Rossum, Profcssor
Salvini nnd the Chalrman, Lt was agreed that, in principle, ccrtain
non-nember states should be kept informed of the work of ECFA and that
the Choirman should write for this purposc to various laboratorics
in non-rmcubor states

After o discussion involving Dr. FATXK-VAIRANT, Profesgors
GREGORY and DERNARDINI, thce CIAIRMAN o~nd Professor GUNN, 1t was agrced
that thoe CERH improvement prosroamme and ISR projecet would not be dis-
cusscd from 2 scicnitific point of view, but refercnce could be made

£

to then from the point of view of manpower and costs.

2. DASIC SPECIFICATION FOR THE DXISTING 300 GV STUDY,
THE 1964 REPORT AND SUBSEQUENT ACTIVLITIES (Ltem 2 of the Agenda)

Proxcssor JOHISEYN gaid he wanted to give a summary of
1) bvasic specifications and boundary conditions for the 300 GeV PS,
broadly as indicated in documcnt CERN/56%, on the basis of rccom-
nendations made by ECFA (rA/JP/23 Rev.3), and 2) activitics of the Study
Group since the ECFA report was lssucd.

€6/526/5
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1) Basgic Specifications and Loundary Conditions

Rhiege had to be clear before a design study could be made.
They can be summarized as follows:

Energy: 300 GeV
Intensity: This should be high in view of a full exploitation.

1013 p/sec were recommended and seem feasible without
disproportionate increase in cost and difficulty. A
20% beam lose creates radiation problems that can still
be handled using conventional neans.

Aperture: The aperture has to be designed in order to hold the
anticipated beam size (38 x 24 mm) but also the devia-
tion of +the beam core from the centre of the vacuum
chamber, duec to alignment and ficld errors (56 x 34mm).
This leads to a total aperture of 100 x 60 nm, to be _
compared to 150 x 70 mm for the present PS. It is geen
that the two factors affcecting the size of the vacuum
chambers arc of comparable size. Increasing intensity -
lecads t0 a wider beam. When this factor starts domi-
nating the aperiure rcquired, the cost of the magnct
increases with inteunsity.

Exploitation

Potentiality: Since the machine 1s supposed to be the backbone of

FEuropcan physics, as few limitations as possiblce should
¢ built into it. A high degrec of reliability has to

be asked for. This affcects both the choice of the site
and components.

The rcelieghbility criteria together with the demand for
a short construction time (about ten years) point to-
wards the use of known principlces and cestablished
technology.
Cost: A cost cstimate for comstruction and initial exploi-
tation bascd on thesce spcecifications is shown in the
following graph:

cost/ P
year e X Experimental
Ti fw" : facilitics Sw. fr. 500 m
e Constructionf
Sw. fr. 1,000 m
Site: Strict requirements on stability, sizc and flatness

have been imposcd.

66/526/5
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3.  QUISTIOHD ARISING IROM CIANGDS I3 7 PIIYSTCS SITUATION SIINCHE 1963
(IL“Z Z " the Accendoy)

saor DALITZ sald that chonges in pardicle physics
having o wn tin b;g accclerator projcet could bhe said to

come under hoadings

1, Particle Sncctrum

Richness of mesonic and baryonic stato%. Fagt increcosc in

the last twoe yenrs, cexpeeted to be very ropid over the noxt
Tive yecars. It is believed .t thesc exeited states arc
within the scope of cxigting acecceleorators, but they arce not

likely 4o be fundamental objects.

N

2) Duilding Blocks and Carricr Ficldg

o) Building Dlocks

Hypothesis: massive guarks probably cxist with fractional
chorges of ¢/3 or 2¢/3. Maoss not clear, but likely > 5 GeV.
Rccont cvidence from cosmic rays shows it might be about

20 GeVe In this cose ISR would allow production of gquark
pairs, but only for gualitative study as roate of collisions
very low.

ﬁcm of 300 GeV accelerator = 25 @dV, too low for production
© of suvch masgive objects, not much improved by Fermi

motion in nmuclel.

If quark mags = 20 GeV, accelerator nceded for quark physics

would be 900 GoV.

b) Carricr Ficlds

W-mcson mass > 2 GeV, much higher cnergy nccded to push
furthor the scarch for such objeets. The study of ncu-
rino-induced rcoctions at high cncrpgics would be very

30 ful. Desirable to comparce ©p scattering up to high
momentun btransfer with op scattering, as mass differcnces
botween p and ¢ should be due o an 1ntoractL n not yet scen.

Z, High-Lncrsy Behaviour of Crosg-Scetiong
There hag been o hope that Resgge poles could cxplein thig be-
haviour. PLS" bly Repgge cuts have to be included. In any casc
the oitu ion is complicated by the cxistence of so many mcsonic
states, which may all contributc. In some cascs, c.ge. charge

6/526/5
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cxchange scattering, onc polce (0) gecems to represcent the
situation oéequatcly. It ie not clecar from what cnergy up
onc can cxpcet a simplce Y"asymptotic! behaviour.

Professor CITROE obscrved thoat if a definite figurc could
be obtained for the quork mass in the next fow months, it could lcad
to re-congideration of the cnergy of the now machine.

Profesgor ZICHICHI and the CHAIRMAN said that it would be

very dangerous o usc cxleting indications on quarks to argue that
300 GeV was too low, unless the guark was actually discovercd.

CHANGES SINCE 1963 AT CERN, IN TII USA, AND IN THE USSR

(Item 4 of the Agenda)

Profcssor GREGORY said that the situation had developed on
the following lincs:

@]
]
0
-
=3
.

ISR and PS ‘Improvements Programme approved.

Lfforts conccntrated on completing 70 GeV PS by
cnd of 1967, so that it should be ready for physics
by cnd of 1968.

[ws]
[ €A
[0}
=

USA ¢ May 1963 Ramscy Report, recommending the following:
- Quick construction of 200 GeV PS at Berkeley.

- Study 600 GecV PS at Brookhaven, to start con-
struction about 1970. :

/
- 12.5 GoV 10°% p/sce for MURA.

- 10 GeV elcetron~gynchrotron Corncll.

~ Discussiong on proson ISR at Brookhaven.

- Discussions on clcctron ISR (location not fixed).

- Improvenoents to AGS and ZGS.

Affer o scrics of discussions, thc Report on National
Policy wag issucd in January 1965, spclling out the
policy of the USA for high-cnergy physics and rccom-

mending the following:

le 200 GeV, ag national facility, according to the
LRL opCCLi tiongs, but not nccessarily at Berkelcey.
2. Conversion of AGS o higher intensity. Design
approval mid 1965, construction approval mid 1966.
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4. Duild ISR ~7%
5. Support siudy on now accclerator (600 GeV -

c
1000 GeV) and new accclerator tochnigues.

G tudy chicapcr moans of constructing acceleraters.
Accordingly, proton ISR lcft to CERN ond MURA projcct dropped.

For 200 GcV about 200 sites offercd. Pirée
report on sites shortly, rccommending a
six, from which AEC should choogc onc.

Committce to
short list of about

US & 2 000 000 in Government budget to finance study and
promisc of supplcmentary moncy when sitc sclceceted. Accor-
dingly, thc machinc could boe complceted by mid 1974,

AGS Toprovement Programmce = Sw. fr.
with CIERN PS Improvement Programnc =

200 nillion comparcd
about Sw. fr. 100 nillion.

Dr. HIWE remarked that the idea of intcrcontincntal
co=operation on a 1000 GeV machinc was not dead in the USA. In
that casc, such o machince might be for the 80's rather than for
the 70's.

The nceting was adjourncd ot 1.20 p.m. and resumed
at 2.40 p.m.

PRESENTATION OF A LIST OF MAIN CHANGES SINCE 1963 IN INSTRUMENTATION

(Itcrn 7 of the Agcenda)

Professor SALVINI said that the mein changes in instru-
mentation sincce 1967 could be classificd as follows:

1. Bubblc Chamber. Trend towards very big chambers with plates
ingide. Thesc arc only usceful up to 20-30 GoV with the cxisting
nagnetic ficlds and eqin thercfore only deal with particles of
mass about 1 GeV., Chambers scparated by a path subjected to a
magnetic ficld nrc 2 possible developnment.

2. Monogaps and Isotropic Spark Chambers (Dubna). There is a
tendcney to replacce bubble chambers by other instrumcnts.

- Tiquid hydrogen or helium chambers (Dubno) with the
possibility of sccing tracks through well-defincd
cleetric pulsecs 400 kV, risc timcs 0.1 usce, tracks
about 5 mm thick, precssure 1 atn.



ConN/oOFA 66/2

Page 11

- Spark chamber with pressure of 30 atm (Shoemaiter, Princeton).

- Basis of all development 1s Fast electric pulse necessary
for operation; e.g. pulse by Schreider (CERN). (2 nsec

rise, 5-10 ngec duration, 200 kV amplitude.)

3. Cerenkov Counters. Very difficult to distinguish p and p
from X at 100 GeV. DISC developed at CERN able to separate
n from p at 11 GeV and is open line for development.

4. Jolid-State Counters. New contribution from Huth et al., who
succeeded in having thin layer and electric field of right
shape to obtaln multiplication of about 50 within the layer.
Accordingly, with a counter 2 or 3 mm diameter, risc times
of less than 1 nsec can be obtained. With a mosaic lay-out
these counters could be in line of progress.

5. Becam Optics, Computers, Cryogenics. Great progress in beam
optics and beam management owing to computer control.

Cryogenics will soon give ficlds of 100 to 200 kG, and high
Q cavities useful for ILinacs, resonators and bcam separation,
c.gs cavity at 2°K, electro~coated with Pb, wavelength 10 cn,
Q= 108, opecrated at 1.5x 10° V/cm.

Conclusion. Improvements in techniques very significant.
Accordingly, very difficult to forecast progress by 1971. It is
certain that high-intensity and high-duty cyclec beams will be re-
quired with considecrable space around for experimecntal lay-ocuts.

Dr. MEUNIEBDR explained that with Cerenkov counters, the
higher the cnergy the better the beam optics match, so that the
future could be contemplated with optimism.

6. CHANGES IN NATIONAL PROGRAMMES: INTRODUGTION TO TFUTURE
NWATIONAL REPORTS FLOM EACH COUNTRY (ltem 5 of thc Agenda)

The CHAIRMAN revicwed the situation in the various countrics
as described in the reports attached as Anncx 2. He drew attention
to the fact that, whercas about 150 physicists worked on bubble
chamber data in four of the member countries, therce were only 10 -
25 physicists doing this work in somc of the other countrics.

Professor TEILLAC obscrved that oven if the member coun-
trics wishcd to scnd more counter groupss; they would not be able
to do go under the existing CERHI policye

The CHAIRMAN said that he agrecd and thought that changes
in this policy might be worth considecring.

66/526/5
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Professor GUNE, replying to the Chairman, said that the
United Kingdom would probably refrain from making plans for a further
national accclerator until a dceigion was taken on the 300 GeV pro-
Jjeet.

Professcr SCHOPPER romark
selcetion was bound to affcet nati
co~operation between BCPA and the
tial.

Zod that the question of site
cnal programacs. Accordingly,
ttee of Council was csscn-

ot
2]

The CHAIRMAN said that he agreed, and pointed out that
it was arranged for the Chairmen of DCFA to attend Committece of
Council mecetings.

p)

REVIEW OF PROBIEMS ARISING IN CONNECTION WITH THE SPECIPICATION
AND DESIGN OF BIG PROTOI ACCELERATORS (ltem 6 of thc Agenda)

Profcessor SCHOCH sailid that he would give a list of problcems
which might be considered in morc detail with the help of working
groups.

1. UWew or old Laboratory:

leCe site ncar CERV. Assunmcd so far that new machine must
be in now laboratory, becausc ground and sitc situaiion
near Geneva not favourablc and alsc becausce size ¢f the
CERY Laboratory should not oxcced ceriain limits.

Argumcnts for building ncar CERN :

- PFasicr to take decision to closc down PSS whon basc
of pyramid machinc makcs 1t obgolctc.

- GBxisting CERN would giwve time for new laboratory. to

o

build up tradition to matceh the facilitics.

- NWew laboratory would bencfit by impondcrablc capital
build-up by CERN.

Crucial quostion:

Is suitabl: location ncar CERN-Meyrin fecasiblce and, if so,
what sizc of machine is possible on it?

2. Rates of Build-up of Taboratory

Professor Johnscn had given as approximate break-down of invest-
ments Sw. fr. 1 000 million for construction, Sw. fr. 500 million
for cxperimental arcas and rcgcarch cquipment. It would un-
doubtedly be uscful o have much cquipment availablce at the
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gtart of opecration, but the additional cxpenditurc might be
e hoavy weight on ballcon trying to get off ground. ECFA
should + i

refore say whether exploitation should parallcel
present proportions onan enlarged secale or be more sclective
and purposceiul in only o fow directions,.

Influence of Performance Speecifications on icsign and Costis

On previous occasions, the construction of the machine was
timed to toake advantage of some major progress in design (o.g.
strong focusing). This timc it is proposcd %o usc morc of the
gsamc. Saving might be loocked for, c.g. by pushing strong fo-
cusing to its limit and departing from apcriurc, allowance madc
for construction tolcrances, and usc of more sophisticated
orbit corrcction. t would be ncccssary o have some idea on
costs of the recduction in apcrturc, assuming that orbit cor~
rection was technically fcasiblc.

Two~step Laboratory

A very high-cnergy injector could be built to do physics carly.
It was unlikely, however, to be the optimum sclcetion for in-
jection.

Reviscd Time-scale (suzsested Ly Dr. LAIDD)

Item 1.

Dr. PALK-VAIRANT asked if thcrc were any geological or
technical difficultice in using the CERN PS as an injcctor.

Professor SCHOCH rcplicd that technically it should be
possible to usce the CERN PS as an injcector, but the intensity
would bc thrce times lower.

Professor BERNARDINI said that he would be opposced to any
sclhicme that recduccd the time available for phrsics with the
CERN PBS.

Dr. HINE pointed out %that there might not be any cconomic
advantage in this proposal since the cest of o medium-intensity
injector would not be o very large proportion of the total pro-
jeet, and building a new ring in a placce that was geologically
far from ideal and far from the injector was bound to lcad to

additicnal cxpenditurec.

Professor GREGORY said that, if Item 1 was studicd, the
procedurc would be to lock for a sitc and scc what machinc could
be put on it. TPhere would he two alternatives:
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a) Looking for a site where CPS could be used as injector.
Consideriﬂfr all the villages around, it would not be
easy to build a 300 GeV machine in such an area and it
would probably be necessary to restrict the energy and
the experimental arcas. :

b) Looking for a gite in the neighbourhood, independent of
the CERN PS which would perhaps be easier, but would
alsoc involve a number of problems.

Professor SCHOCH gaid that hlb suggestion was made on
the assumption of Professor Gregory's alternative b).

Ttem 2.

Professor ZICHICHI said that it would be desirable to
build up exploitation facilities with the same priority as
the machine, so that experimental work could start as soon
as the machine was completed. Dr. Hine and Professor Salvini
thought 1972 would be an appropriate date to start this
activity.

Ttem 3.

The CHAIRMAN said that the Wilson approach might be
considered in this connection.

Professor SALVINI said that two developments were relevant
to the new accelerator, namely, the progress in computer control
and the progress in heam optics.

Item 4.

Professor BERNARDINI remarked that, if a machine of about

150 GeV was built quickly, it would be ready fairly soon and

could be used later as an injector for a much bigger machine.
The CHAIRMAN said that this idea should be kept in mind.

Dr. HINE pointed out that it would save about one year
and one third of the cost to build a 150 GeV instead of a 300 GeV
accelerator.

Professor AMMAN said that the argument could be reversed
in favour of building a 150 GeV machine at CERN with the CPS
as injector, so that the next machine could be bigger and located
elsewhere.-
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Ltem 2.

Dr. RAVY pointcd out that Lurope should not be content to
¢ third in the high-cnergy physics exploitation race and that
it would be preferable to build a somewhat smaller machine which
would be complcied at the same time as the American onec.

Profesgors BERNARDINI and ZICHICHI considered that the
' i r. Ramm was worth discussing.

o3
.\:
-

The mecting was adjourned at 5 p.m. and resumed at 5.25 p.m.

ESTABLISHMENT OF WORKIKG GROUPS TO STUDY SOME OF THE MORE IMPORTANT

QUESTIONS RAISED UNDER 3) THROUGH 7) (Item 8 of the Agenda).

After o discussion it was decided to establish the

following Working Groups:

Working Group 1.

To study the relations between national laboratories
and international projects.

Austria ) -

Switzorland ) Professor J.P. Blaser
Belgium ) e .
Netherlands ) Professor D. Hartlng»(Secretary)
Dermark )

Norway ) Drs S. Nilsson

Sweden )

France Dr. A. Rousset
Germany Professor H. Schopper
Greece Dr. R. Rigopoulos
Italy Professor R. Gatto
Spain Profeascr J. Catala
United Kingdom Professor C.C. Butler
CERN Professor L, Van Hove
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Working Group Z.

To study the type of machine rcguired and the
beans and experimental faciliticsg nceded for a

£

fol
sound exploitation of this machine.

fustria Dr. d. Koziol

Belgiunm }

Soo8 ) Professor R.T. Van der Walle
Wetherlands )

Denmark Dr. XK. Hansen

France Dr. J. Meyer

Dr. J. Parrain

Germany Protessor A. Schoch
DI‘ 3 LT_I 3 O a TV’VﬁSt er

Greece Dr. T Ypsilantis

Italy Profesgor . Amman

Professor A. Zichichi

Norway Dr. E, Lillethun
Spain Dr. I'. Verdaguer
Swedon Dr., H. Attefling
Switzeriand Prolessor B. Hahn
United Kingdonm Dr. L.ReL. Hobbils

FProfessor D.H. Perking (Secretary)

CERN Dr. G» Cocconi
Dr. P.M. Lapostollc

On Professor KOWARSKI's proposal it was agreed that the
question of data links would be considered by both Working Groups.

On Professor (ITRON's proposal, and after a discussion,
it was agreed that coordinated efforts should be made by a series of
groups to try to cstablish, if possiblc by June 1967, whether quarks
existed and what their mass was. It was further agreed that Working
Group 2 would collect the information from the groups and that the
Chairman of ECFA would rcport to the Scientific Policy Committee
about the information that came to hand.

66/526/5
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DATE OF UEXT MEETIIHG (Item 9 of the Agenda)

It was agreed that:

1)

N
~—

thoe two Working Groups would report

their conclusions by 3 May;

the regtricted ECTFA would mecet and consider
these conclusions at 9.%0 a.me on 9 May,
and

the plenary meeting of ECFA would be held
on 23 May.



FA/EC/9
7 March, 1966

M Exe IZ

COST FCORECASTS: EUROPDAN INTERNATIONAL

HIGH-BNDRGY PHYSICS FACILITIES

Jillion Swiss Francs at 1966 Prices

19'56 '67"_ 168 '69 !70 171 !72 173 !74 175 ’76

300 GeV PS 1) 4 6 15 48 150 215 235 235 260 270 270

w wm e et e ws e wa bam mm s wea m am e e ae e mm ams em o me Wm e e e mm e e e G me e e e

CERN-NMeyrin 2) 170 239 264 283 290 302

Bagic 143 167 188 206 219 229
ISR 22 72 76 77 7l 73

Totes: 1) 300 CGeV forecasts on basis of 300 GeV PS design as in
CERY/56%. Decision to start taken at the beginning of
1968 according to present-working hypothesis: construc~
tion completed mid 1976.

CERN-ieyrin Tigsures based on Council decisions for
1966-1969, forecasts for 1970-1971.

After 1971 build-up will depend on use of Improvements
and ISR, and on date at which interest will transfer to
300 GeV laboratory.

M.GeN. Hine

66/391/5
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PRELIUIVARY REPORT OF AUSTRIA

Doevelopmens 1963 — 1365

group for studies of clemontary particles in bubble

Lern at CERN, which is associated with the insti-

Thirring (University of Vicnna) continued their

whoration with similar groups at scveral other Furopean

Thc group ﬁs “qUIDpOﬂ with scanning tablcs and one
reparatory work for another group of this type started

;¢ of Professor Steinmaurcr (University of Imnsbruck).

Vith January lst. a new ingtitute for rcescarch in the
ficld of hipgh-cnergy physlics has becn cstablished at the Austrian
Acadcmy of Scicneces in Vicnna (Institut fiir Hochenergiephysik der
Ogterreichischen Akademic dor Wisscnschaften, Atominstitut, 1020 Wien,
Scehtittelstrassc lLD). This inetitute by now takcs over the high-
cnergy group of Professor Thirring (5 - 7 scientists).

Plans for 1966 - 1968

Starting from summcr 1966 the institute will include -

bvbblo chamber picturce tcam - an cxperimental group

tists) which intends to perform by 1967 high-cnergy

cﬁ CILRE or possibly also at other accclerators, c. g.
Germany. DBegsides a small theorcetical group (3

a team for development of apparatus for hlgh-enerby

*VpchNo‘J” (4 -6 physicists) with the ncccssary workshop is planncd

to besin worlk 19685, Tho institute is paid by the Austrian

Minigtry of iducation, 1t remains though by its construction outside

tho o“@arﬁmation of the universitics. However, a close collaboration

is suppos tn result from the fact that the council inside the
A nyy af cicneccs which is placcd cver the institute, consists of
thoae plufhbsors of thoe Avgtrian universities which are intercsted

of high-vnergy physics.

A Vb“Jwﬂ““g, but cepceially for a small country, the
main 4irf lCJlLLuu arc financial., Thercforc, it scems impossible to
build o national accolerator of rcasonable size (meson factory).

It ia planncd fo concentrate the mcans available on ome institute
which ig supposced %o collaboratc within our narrow limitations
closcly with CERN.
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Changes with respect Ho the last Anealdi rencrt
In the 196% BOPA Austric did not actlvely participate.

Collaboration wivh similar institutions cutside Austria

A
(re

;_\ @3

already emphasized, our ingtitute is based on collabora-

. » « . Y - : .
tion with ecessarily foreign) laborator ssing accelerators.
u
-y

3
=
0

Q m

r e
The main one is CERN, but contacts exist also ﬁu many (DESY) and
to Switzerland (meson Ffactory planned).

Computer

At present an IBM at the Mathematics Institute of the
University of Technology in Vienna is used by the bubble chamber
group Due to good supplementary cquipment of this conputer, pro-
gramme for the 7090 can be adjusted. Together with a new building,
this Maothematics Institute Wlll acauire a larger computer (not yet
sp601f1ed/ with time-sharing, approximately in 1969. A smaller
computer for scientific purposes exists in Graz (UWIVAC 490) and
a number of small computers at different vnlver515y institutes.

Cosmic rays

Professor Steinmaurer (Physics Institute of the University
of Innsbruck) has at his disposal o small laboratory at the Hafelekar
(2300 m above sea level) with meson telescopes, ionigation chambers,
etCe

(Wolfﬂang Tummer )
Director of the Institute for
High-IEnergy Physics at the
Austrian Academy of Sciences

Vienna, 18 PFebruary 1966
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scientists
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and technicians are members of
es" which is a section of the

runivers vt11re des Sciences Nucléaires'.

"emulsion laboratory" (Em) has been created around

the last ye
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N). TFrom 1
a group of
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tables (50

of 30 cm be.
2 measuring machines
the same.
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works have been done in

scientists of the "B ¢ lavoratory" have been
ained up at Saclﬁy and Berkeley (until end of 1961)
62 and 1963 were a training period at Brussels (pictures from
group works in colla-

The years

M, ENEDEP) for pictures

SOM, ENETRA.

2 additional scanning tables (original

desabn)

1 additiona

1 scanning

for pictures of the 2 m bec.

table for the 2 m be.,
A third measuring machine
1 premeasurement device for HPD.
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Scientific Personnel

1963 1964 1965 1966
B.C. 6 7 9
Bm. 5 & 7 7
Th. 12 15 14 12
Total 23 283 20 28

1963 1964 1965 1966
Docteurs 10 9 10 11
Licenciés 13 19 20 17

Addenda 1) There are more than 14 theorists in High-Energy
Physics, perhaps 15 more, members of the Universities, not members
of the "lLaboratoire des Hautes Energies'.

2) Moreover, two experimentalists have worked in counter
physics at Saclay in 1963, 1964, 1965, 1966,

%) INumbers of Belgian scientists at CERN as "Savant
visiteur" or "boursier':

in 1963 1964 1965 ] 1966
4 3 4 2
Publications
1963 1964 1965
B.C. 4 6 6
Em, 9 12 12
Th. 4 9 11

66/526/5
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PRELIMITARY BEPORT OF DENMARK

QN ACTIVITIES IN HIGU-ENDRGY PHYSICS IN DENMARK

At the Niels Bohr Institute in Copenhagen some efforts
are made to participate in the developmenits of high-energy particle
ice

cperimental activitlies are going on in two directions:

1) Bubble chamber analysis.

2) Invostlgaf70p~ of hL gh-energy procesoes in the atmospheric
cogmic radiation.

The bubble chamber worlk is at present concerned with
investigations of ~ 20 GeV/c proton-proton collisions. 7This work
will be continued in collaboration with the groups in Oslo, Stockholm
and Helsinki Universities. With broad support from all the Nordic
laboratories engaged in high-energy particle physics efforts have
gtarted to 5@* a common Nordic data centre for B.C. picture evaluation
established. The aim is a centre equipped with an automatic analysis

systen and with access to a powerful computer.

The cosmic ray work has so far been centred on a search
Tor heavy, stable particles, which might be produced in high-energy
processcs in the atmospheres Thig work is being carried out in
collaboration Witﬂ physicists at Bergen University.,

the numbers of the following table:

The strength of the group is to some degree reflected in

Number of Approximate
Fguipment active financial
physicists support/year

Pubble chiamber 2 scantable

analysic

1 measuring projector 5 100.000 SF.
(501 B ETRA)

frece access to the Niels

Bohr Institute's GIDR

computer and NEUCC's

IBM 7090
Cosmic ray scintillators with
WOork auxilliary electronics 2 100.000 SF.
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Danish Participation in Muclear Siructurc Research at CERY

Ir. 1965 CERN and the membsr countries Prance, Western
Germany, Norway, Sweden and Denmark agreed upon a programme of
Tuclear Siructure Rogearclh based upon the use of the external proton
beam of the synchro-cyclotron. The purpose is to initiate studies
of muclel far away from the region of stability, which until now
have not been accessible fto spectroscopic investigations, The pro-
Ject has been named IZ0LDE, ag the main experimental facility will
be an clectromagnetic Isotove Separator placed On Line with the
proton beam, enabling the rapid separation of short-lived radioaciive
isotopes.

About 16 Danish scientists from three universities and
from the Danish Atomic Incrgy Establishment are taking part in the
project, and the cogts in connection with the Danish participation
arc estimated tc about 225,000 8 o ycar. The activity taking place
at prcsent consists partliy in establishing equipnment for the spectro-
gcopile pregramme, partly in the construction of the isotope separator
for common funds of the abcove participating member countries. It is
expected that the installation at CERN of the main eguipment can begin
in 1966, and the first nuclear studies carly in 1967.
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RELTIIWARY REPORT

OF THE VEDERATL REPUBLIC OF GERIMANY

DLVELOPMINTY OF THE HIGH-ENERGY SITUATION
T GIRMAY SIICE 1963 ~ A PROELIMINARY SURVEY

l. Hational Facililitics and Projects

Hamburg:

11 DE8Y has started operation in 1964. It ylelds at present
10 clectrons per pulse, 50 times/sec. The cnergy, now 6.5 GeV,

£

increascd to 7.5 GeV shoritly. The construction cost has

will be
been 120 MVLL. The present staff is 650, this includes 150 scientists,
About 12 groups ( forecign) worl around the machinc.,

Budget figures arcs 1965 30 Mefr.)
1966 42 Msfr.) including staff.
1967 48 Msfr. )

ig intended to develop this facility in several ways. A new
injcctor is planncd and a 3-4 GeV storage ring is belng considered.

) w2 500 MeV eleetron-synchrotron has continued operation
(107" clocbron*/gpc3 with o staff of 16 (10 scientists) plus 30
budget is about 0.76 Msfr/year, excluding staff.

2.3 GeV alternating gradient elcctron-synchrotron

in the Amaldil report is under construction since 1965

%

cd to be completed in 1967. The construction staff
ntigts) plus 10 gtudents, the construction cost
lhdlﬂb buildings and the cstimated operation cost

ox

8 are opmrated in the framework of the
the University :

n clectron linac giving 320 MeV at O current, 180 MeV
at 70 MA oporates since 1966. The staff is 45 (15 scientists)
plus 6 students. The cogt is 18.5 Msfr. including buildings and
the operation budget 1.0 Msfr. per ycar.
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This accelerator is the main rescarch tool of the Physics
Ingtitute of the University. Staff figures therefore include all
staff of the Institute. The rescerch programme is aimed at both

muclcar gtructure and pilon and muon physics.
Karlsruhc:

Wherecas at tiie time the Amaldi roport was written a pion
Tactory (synchro—cyclotron or linac) was congsidered, intcrest has
shifted to a Kaon factory, i.c. a proton accclerator well above

5 GeV with a high current and duty cycle. In late 1963 it was
deecided to form a study group at Karlsruhe with the task of inves-
tigating what progrcss could be made in the design of such an
acceclerator by applying advancod technology. This group has started
fcasibility studics for a supcrconducting linac. In parallel with
this, new aspectis in the construction of circular accelerators will
be gtudicd. The staff is 30 at present and will be increascde.

The group disposcs of 6.5 Msfr. for investments in the
three years 1966 through 1968, At the end of this period they
intend to submit a detailed proposal, so that construction could

start in 1969.

2. Scientific Collaboration with Rescarch Centres
ingide and outside Germany

Since scveral groups collaboratc with both DESY and CERN
it is difficult to make a clcar distincetion between national and
intcernational collaboration. ‘

Table I given a very rough summary of the situation of
bubble chamber cvaluati.on groups. The data clecarly arce far from
homogencous. In the table all scicntists working for a degrec
are termed as MTotudentsi,

onc group (Munich) alsc docs emulsion work in collaboration
with CERN.

Severnl institutions collaborate on counter cxperiments
at CERN and DESY. These are:

Bonn: 2 gelcenticte ond 2 studentes at DESY
2 sclentists and 1 student at CERN
Azcherns A group of 10 (4 scientists) ig preparcd to

go to the CERN PS. It is backed up by a
group of 12 (6 scicntists) working on auto-
matic spark chamber analysis.

Expenditurc 0.4 Msfr./ycar.



BRN/ECFPA 65/2
ANNEX II - Page

Munichs 5 geicenticsts work at the CERY PS.
flhoy coutrilbute 0.3 Msfr./yoar.

et A o
Hoidolhc g

4 people (3 saientists) collaborate in a
BRI PSS oxperimcent. Pguipment for 0.2 Usfr.
outritutoed.

i~
&
@]

A oroup of 5 works on o CERN SC experiment
in colluboration with Karlsruhe. Bxpenditurc

Tor this cxperiment about 0.3 Msfr.

Karlepuhics A group of 5 (4 sciontisfg) collaborate in
o CERY PS cxporiment. 0.2 Msfr. are constri-
huted.
A gzroup of 5 work at DESY.

4. Technical Collaboration

Here +the German contribution to the French-German CERN-
study for o 5 m bubblc chamber (cost cstimatc 66 Msfr., German
contribution 1/3) has to be mcntioned. Karlsruhe cnvisages a
collaboraticon with CERN in the development of supcrconducting
particic scparators.

Karlsruhe, February 25, 1966

A, Citron

g

-
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Bubble Chamber Bvaluation Groups

Table I

. B e . LA Budget
3 : uipment Staf - ans
Institute Ilajor equipment talt Msfr./year Flen
: Hamburg 3 met. nOw 20 (lOsc.) + 25 stud. 0.55 gtaff )ﬁ
T end 1966, 1.1 cape. )
h _ PEPR
4 0el. FDR T gg developuent
ﬁOIl"_ 2 K!.e.to Ool' PDP 6 . 7'(6) + 15 0‘34‘ S—taff )
1 bubble counting table 0.50 cap. (1966)
IBM 7090
Munich 1 HPD o.l. IBY 7090 54 (11) + 27
: (including the counter
and emulsicn groups)
Aachen 4 Frankenstein, 19 (10) + 12 0.5 staff ) 1965
1 o.l. PDP © 2.3 cap.
later 6 Fr., all o.l,
" for Tetey Oule ’
ligui PDP 7 15 (3) + 3 0.4 cap. (
Heidelberg 2 IEP 70 (25)
3 8P o.l. IBM 7090
0 premeasuring te. :
0.1 PDP T :
Cele = oOn line
me.t. = measuring table

0T e%ed - [T XENNY
2/99 ViIomE/NuaD
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PIELIMINARY REPORT OF FRANCE

Tacultés des Seicn
do Paris of d'Orsny

Ingbtitut do Physique macléaire

Lo Dirccltour Orsay, lc¢ 18 FPévricr 1966

Monsgiocur 1lc Professeur AMALDI
Istituto di Fisica

"Gugliclmo Marconi!

Piazzale dcllc Scienze

ROME

Chor Profcesour Amaldi,

Cotbe letdre a pour but de vous faire part des projets
nationoux on France comme nous cn étions convenus au cours de la
réunion de travail de 1'B.C.TP.A. qui s'est tenue sous votre pré-
gsidenece, lc¢ vendredi 11 févricr, au C.E.R.N.

Jommme voug lo savez sans doute unce étude approfondie
lcs projots Alinvestisscuents vient d'@tre faite dans notre pays
L'ocenpion de Lla préparation du Séme plan (1966-1970); c'est
2 portir do cos données ¢t de quelgues cstimations que Je vous

donne los ts ci-dcssous

[oIE oY

U _PROGRAMME LEUROPEEN

Il

de dire que leos physicions frangais
dans Lour trés é

gsont Ffavorablcs & une cntreprisc
corregpondant & un d pement de la collaberation curopécnc.
lous congiddrons que le CERN est un succés ct qu'unc nouvelle
étape doit 8tre franchic. Une machinc dans la gamme 200 & 300 Gev

a0l 1963 unc bonne solution. ILme semble que cc point
pos varié depuils cotte dato. ‘

RN

-II - ACCEILRATHURS HATTIONAUX

o)  Machine d'intérft notional: con 1963, 1'idéc avait été
avancéo d’uqc machine & protons de 60 Geve Des études ultéricures
plug préciscs nous ont montré qu'une telle machine, pour des raisons
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cescnticlloument finnneidres, ne nous paraissalt pas pouvoir 8+re
inscrite au programme guinguennal. Noug avons alors proposé
l'inscription d'unc machine & élccirons deo Lllordre de 15 eV,

cette proposition a été retenue lcs diversces commissions ct
unce somme de 235 millions deo fra o €18 prévue cn octobre-
novembre 196% pour sa consbrucii

Cette machine a éleetrons n'avait pasg 1o foveur unanime des
physicicns frangois. Hous avons suivi avece beaucoup dlattention
1'évolution dc la physique faite avec les électrons de hautc éncrgic
sur les machines cxistonics ot cxoniné quelles sont les diverses
possibilités qui s'offrent avec unc somme de 235 MP utilisablc
cntre 1966 ¢t 1970. Il apparaft quc la trés grande majorité des
physicicns sc prononce con favoeur dlunc macE%no 4 protons dlcnviron
45 Gev avee unc intensité de 1'ordre de 1077 dans sa phasc initialc.
In résumé :

i o

ez

- unc somme Go 235 MF o ¢t¢ rescnuce pour la construction
d'unec machine nationale (avoc la rccommondation d'unc machine 15 Gev
4 dlecctrons).

~ des démarches sont en cours pour décider de la construc-
tion d'un 45 Cev A protons. Je considére comme trés probable que
cette golution seit acceptéc.

On peut covisager dans unc opition optimistc que le terrain scra
acquis cette annéde, ¢t qulun institut national scra vraissemblable-
ment créd.  La machince demanderait un temps de construction de 1'ordre

S 7

de 6 & 7 ans.

b)  Acedlérateur linénire & dlcctrons ot anueou de collision:
Des travaux SONtL el cours pour porter Lléncrgic de 1,3 Gev & 2,3 Gev,
(éncrgic moximum & 50 cycles par scc.; cotte énergic maximum scra
soulement de 1,75 Gev & 150 cycles/sec.). L'anncau de collision
* ¢ cot comsiruit of dcg csenls do remplisgage sonts cn CoUTrS; .
des courants de 40 mA ont ét6 obtenug en e .

o)

c) Saturnc: Une amélioraticn de llaccélératour Saturne cst
en cours; con pafticulier 1linjectcur actucl scra remplacé par un
accélérateur lindaire de 20 Mev. On admet que 1'intensité scra
multipliéc par urn factcur % au molns.

II1I ~ CONSTRUCTION DE CHAMBRELS A BULLES

En plus dcs chambres cxigstantes, la France s'cst cngagde
dans la construction dec trés grandes chambres, scule ou cn collabo-
ration avee divers pays.
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aoon courg do fonctionnement

setucllement & Saclay;  retournerait

aa CERN.

emt actucllement & Nimrod jusqu'en fin 1966
allcr au CHRN ensuite

. . . 7 s e 3
Chncsbros on censtruction (ou projets déeidés)

'z‘ ”~ .
a f, bn’) études cn cours -~ construction
decidén par 1¢ Commissariat & 1'BEncrgic Atomique.

en pourparlers pour aller & Serpukhov (70'Gev)
Gargamcllc: projet commun é plusicurs laboratoircs frangais

(Beole Polytechnigue, CeB.Ae., Accélératcur linéaire)

el au CERN, chﬂmoy\ CV11ndr10Uo g 1, 92m, longucur

4460m, volunc 12m” & liguide lourd (propanp + freon)

chiomp magnétique 2 o0 } gauss, une scction est actuel-

loment réalisée;  scra * terminée vers 1969,

ro

(\

Trés gronde chambre & ¢ collaboration Allemagne—CERN-

-

Fronce: 60m” - Etfide du projet.

IV ~ POTENTIEL POUR LE TRAVAIL EXPERIMELTAL

a) Chombres & bulles: Actuellcement environ 150 physiciens
travalillent sur des clichés do cgambres a bulles provenant cn
totnlitdé du CERMN. De l'ordre 107 clichés ont ét¢ analysés en
1965. On nevt grossiercement csiimer que la pul sance dc mesure
gcra mal 1 > par un fnctour au molins égal a4 3 dans les 3 4 4
ang & venir. ProjotelPD ot SMP en cours dc réalisation.

n) Trpérinentation sur les faisceaux & 1'aidede dispositifs
¢lecetroniques:  Actucllement des physiciens principale-
Coliuhe o3 4 LTIngtitut de Physique Nucléaire effe ctuent ou
cipont & dos cxpdéricnces de ec type. Ce mouvement va s'accon-
un particulicr 1o lakorastoire de 1'accélératecur linédaire
rry dlaborder des cxpdricnces avec protons de haute énergic.
time 4 3 lc nombre actucl d'éguipes purcment nationales
pensor que ce chiffre scrn de 6 & 7 (de 10 physiciens) vers
70, ¢t qu's cette époque, sur ces équipes trois pourraicnt
pormnaence ~uvres des accélératcurs du CERN.

Toutes ces estimoations résultent de discussions préliminaires
avee qv(lquu collégucs. Il semble qu'elles soient possibles compte
Sora dos mrov gions d'acercissement du nombre de chercheurs et de
crédito d ll”O“tl”%OHCﬂu au cours deg quatre prochaines années.

ur Ameldi, je rcste & votrc dispositicn pour

Clhier Profease
tou b ronselonement complémentaire dont vous pourricz avoir besoin
c% fo ovous pric de ereire, & mes scentiments les meilleurs.

Jean Teillac
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PRELIMINARY RIPORT OF ITALY

CHE SITUARICE IH IYATY OF ACCELIRATORS AID PROGRAMMES

/ A - .
(~ preliminery sicteh)

I shall list in port l) the experimental facilities avail-
able in Italy ot present or in the foresceable future; in part 2)
the digtribution of Italion groups among Italian and Turopean
accelerators will boe shown.

1) - The main facility available at prescnt is the Frascati 1.1 GeV
electron—~synchrotron, which is in operation since 1959.

Sincc February 1965 an extracted elbcfgon beam is available of
energy up to 1.0 GeV and intensity of ~ 10 cl/s.

The (1.5 + 1.5) GeV clectron-positron storage ring, Addnc, is
now in advancced construction; it should start opcration in late
1966 or carly 1967. '

The electron-positron linear accelerator which will be used as
injector of Adonc is aocw under test ot Prascatl.  In the factory it
has rcached an cnergy of 400 MeV for clcetrone and of 350 McV for
positrons, at a pcak intensity of 100 mA. This Linocc will 2lso be
used dircctly for experiments (clectron, pion, ncutron beams) indc-

pendently of Adone.

It should finally be mentioncd that o commititcc has becn working
. 1 £

in the last few months ot a preliminary study for the construction of
a proton-synchretron in the cneorgy range of some tens of GeV.

2) - There arc in Italy approximatcly 37 groups chgaged in high-ecnergy
physicg. The figurce is opproxzimate becausce of the many coxperiments
to which memboers of scverol groups parbticipate.

At the Prascoti synchrotron 15 groups arc woerking at prosent;
most of them (10) use countcrs and spark chamber techniques, two usc
bubble or cloud chambers, cne uscs cmulsicns;  throe of these groups
arc mainly intercstced in nuclear structurc.

Twenty groups usc the CERN accclerators (17 the PS, two the SC)s
14 of them are bubblc chaomber snnlysis groups; 5 counter and spark
chamber greups; onc emilgion group; once of them is werking in nuclear
structure studics. Do thesce 20 groups the Italiang working in the

CERIl internal groups should be added.

66,/526/5
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s are collaboroding with DESY groups at Hamburg.

recolved film from Saclaye.

) groups collaborate with

A
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Spoll OF THE NETELRLATDS
Prof. Dr. D. Horting February 23, 1966
Prof, E. Amaldi
Physics Department
University of Rome
Romne
Italy
Dcar Professor Amnaldi,

th

Ag agreed on February 11 I send you approximatc figures on
the number of physicists working in, and the amount of money spent
on, high-cnecrgy physics in the Netherlands.

The total number of physics graduates (at least Dutch doctoral
examination, but not nceccssarily Ph.D ) orking in high-cnergy physics
was 50 on January lst, 1966,

Of this nuamber; 27 were working in theoretical physics, 23 in
oxperincntal physics.

The total amount of money spent on high-energy physics, including
alarics, ingtrumcentation, rent of huilldings, was approximately in
milliong of Swiss francs:
DS CERW Totol

by

1964 5ol ben 4 7.5
1965 450 540 10.0
1966 5.0 7o dh 12.4

The heading "Iutceh groups™ in-ludes the following

1) A counter beam nt CERE
% physicists Lxpenditure 196 0.2 K Sfr

2) An experinental group working on bubble chamber pilecture analvsis
at Amsterdam

14 physicigts Brpenditure 196 1.3 M 5fr
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5)
P

47 1 & ical physicists at:

. 1 sen, Leiden, Ifijmegen, Utrecht.

27 physicists Expenditure 1965 1.2 M Sfr

"OTRE" includes the Dutch contribution to CERN and

sone expenses, for instance some travel expenses to and
Trom
Plaeng for the future

ceneral increase of about 10-15% per year in personnel
and money is foreseen for the period 1966-1970 for the gradual
expansion of the present facilities.

- I% 1s not foreseen that an accelerator will even be planned
during this period. The 1 BeV proton accelerator at Delft will pro-
bably not be used for physics.

N

There is 2 project at present under consideration by the
ch goverrnment to build a 300 MeV linear electron accelerator with
duty cycle, which would have to be finished in 1972. The budget
or this machine would rise from about 5 M Sfr/year in 1968 to 7 M Sfr
i 1975, :

There is a further project at the same stage for a national
or high—encrgy physics, where automatic analysis of bubble
tures would be done and which would serve as a base for

oo Duteh counter teams. Started in 1968 on a budget of

5, year, this institute would run on a yearly budget of approx-
Sfr after a few years.

3

I heope to scc you again on the T7th of March.

Yours sincerely,

D. Harting
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PRULIVINARY REPORT OF NOIWAY

A SUMHARY O¥ THE EXPERIMENTAL HIGH-ENDRGY PHYSICS IH NORWVAY

University of Bergen

.

m

croup from the University of Boergen has for the last
years taken par t in collaborations working on oxperiments using
heavy~liquid bubblc chamber technigue.

Barlicr work

In the T8 experiment in April 1862, 200.000 pictures werc taken
with the Lecole Polytechnique heavy-liguid bubble chamber exposcd to
a beam of 1.5 GeV/c X mnoesons. The picturcs were analyscd by groups
from CERN, BEcole Polytechnique, Urniversity College, lutherford Labo-
ratory and the University of Bergen. The main purposce was a study
of the propcrtics of the § particles. In November the samc year
the Bergen group took part in the T11 experiment in the same colla-
boration using +the CERI heavy-liquid bubble chamber.cxposcd to a
beam of 3.5 GeV/c ¥ mesong. The study of the propertics of E par-
ticles wag contirmued in thig cxporiment.

Prescnt work

For thc time being the Bergen group is working on the X
experiment in collaboration with CBRN, Leolc Polytechniguc, ﬁijmegen,
Achen, Torino, Pacdua and Bari., 700.000 picturcs have been taken with
the CERN heavy-liguid bubble chamber cxposcd to a beam of K mesons,
stopplﬂﬁ in the chamber. Iun this cxperiment the various dccay-modes
of L cgpecially in connecction with the CP violation will be studicd.

The Bergen group is algo working on an cxperiment in colla-
boration with the Teolc Polytechnique. This cxperiment was carried
out in January - May 1965 at Saclay. The Zcole Polytechnique bubble
chamber wag cxposed to a beam of 2.2 GeV/c 7 mesons, giving 300.000
picturcse. The purposc of the cxperiment is to study tihac ncutral decay
modes of the w® and n° moesons.

Concerning cxperimental cquipment, the group disposcs of a
gcan-table, 1 Enetra 112 mcasuring device and 1 coordinatograph.

In the last yecar investigation has also becn made with the
geintillator tcchnique scarching for heavy fundamental particles
using cosmic rays. Thig group also takes part in cxperiments in
CERN studying small angles p-p scattcring at high cncrgy.
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. sout 30.000 pictures taken in the Ecole Polytechnique
liguid bulble chamber exposed to a beam of stopping K , a
vy hags been made of A* -p effective mass spectrum from multi-

captures.

from 1.2 GeV/c antiprotons in the Saclay
died in collaboration with the University
The events have hitherto been analyzed to study
pion resgonances. Thig work will continue,

Conceorning experimental cquipment the group disposes of three

L)

scan-tables, 1 Enetra 112 msasuring device.

Worwegian Institute of Technology, Trondheim

This institute hag hitherto not taken part in collaboration
on experimental work in CERN, but in the near future an experi-
mental group will be organized.

In the last years also geveral fellows from the institutes

mentioned above have heen attached to OERN, and scveral Norwegian
physicists and engincers are staff members in various divisions.

PART TT

Sumnmary cf physicists working on high-energy physics

Bergen:
e ]

Exporimental o)
Theoretical 0
Nunmber of physicists on {femporary lcave 5
Oslo:

Experimental 7
Theorctical

NMumber of physiciegts on temporary lcave 2
Trondheins

Experimental 0
Theoretical

Number of physicists on temporary lcave 2

66/526/5
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In addition to the letter of Fehruary 26, the following
remarks concerning the University of Oslo can be givons

An experiment by o collaboraticn among Scandinaviah countries
is scheduled at the PS in CERN. In this experiment (T782) the CERN
2 m bubble chamber will be exposed to & proton beam of momentum
19,5 GeV/c. A study of multinuclcecon resonances will bc made.
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PRELIMINARY HEPORT CF SPAIN

Ministerio de Industrisa
Junts do Ericrgia Nucloar

Profesgsor B. Amaldi

CERN
1211, G enc¢c va 23
SUI7ZA

Madrid - TPebruary 18th 1966.

Dear Professor Analdi,

T am writing to inform you of the work being done in our

country in the ficld of High~Lnecrgy Phjsios. A1l experimental work
igs carricd out in collaboration with foreéign institutions.

Valencia Group

o) Dnulsionsg

1) Intcractions of 15 GeV antiprotons with the emulsion nuclei,

2) study of frasmentation processes in heavy nucleil using cmulsions
under strong magmnctic ficlds. '
i) mcasurcment of track widths for charge discrimination.
ii) angular and momentum spoectra of fragments.

iii) Cheek with results of o similar study with ¢ of 17 GeV.

W
N’

Study of the heavy fragments produced in interactions of 12 GeV
protong (Dxperiment B 52) with complex nucleci. This study is made
in collaboration with CERN and Warsaw.

ke

4) Study of the heavy hyperfragments produced by L of 800 McV/c.

5) Study of the light hyperfragments produced by k of 800 MeV/c
and of their mosic and non-mesic decays. Comparison with the

rosults of the Oxford Emulsion Group.
\ . . ) R . .
&} Study of the cnergy spectrum of middle-cnergy particles ( p<l GeV/c.

7) Analysis of plates from Oxford University
i) hyperfragments produded by k  of 6 GeV
ii) ¥ _intcractions at rust.
iii) # absorption by carbon in cmulsions loaded with carbon
powdor.
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b) Bubible chamber

1) Collaboration with JOW Phygice Division in the scamning of films
taken a2t CERN (81 cm. hydrogen chamber, Hy7 GeV/c %nfwsrotono> Study
of the annihilation in *wo charzed pions and the large- -angle elastic
scattering.

2) Statistic stu udy of the T inte culon@ of 1.1&8 GeV/c with pionic
nuclel. This experiment was carri el out with the BP 3 bubble chamber
charged witn heavy ligquid. The filme were sent by the Physics labo-
ratory of the Eco 19 Polytechnique (Leprince-Ringuet).

c) Theoretical Group

1) Research work in weak interactions (Prof. Pascual and Prof. Galindo)
o X 3 - <
2) "Capture of mesons by the lIe”’" by Mr. Pascual de Sans.

.‘

Madrid Group

a) Experimental work

Study of the reaction pp- pp (large momentum transfer) and of the pp
annihilation into two pions.

The films were obtained at CERN (p of 5.7 GeV/c, 81 cm. hydrogen
Bubble Chamber),

b) Theory

1) Symmetry groups in weak interactions.
2) current algebras.

%) Non compact groups.

Seville Group

1) pﬁvela 3tic coliisions in nuclear emulsions exposed to a beam of
3 GeV/c antiprotons (CERN).

2) Inelastic interactions of a 600 MeV proton beam with emulsion
nuclei.

3) Study of

T z n spectrum in a stack of 30 plates exposged
to cosmic radiation

¢
re sur L'Adour. ).
4) 200 MeV and 1.0% GeV Photon materialization.

5) Study of hyberfragment produced in nuclear emulsions exposed %o
high-energy protons {(CERN oynchrotron)
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rmuch for guldance in this matter.

Yourg faithfully,

JesAe Ruiz.
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PRETLIMINARY REPORT OF SWEDEN

Physics Research in Sweden 196%9-1966 using the CERN facilities

Stockholm (Institute of Physics, University of Stockholm)

Analysis of bubble chamber pictures : Three large-scale experiments
have been measured and analysed. They concern 3 GeV/c K + p elastic
and three-body inelastic final states, 10 GeV/c p + p leading to
strange particle production and 10 GeV/c p + p high multiplicity
events. There are two Enetra measuring machines in operation. One
large scanning table for CERN 2m HBC film will be delivered in 1966.

Spark chamber experiments : Physicists from the Institute participate
in spark chamber expcriments at CERN. Spark chamber equipment has
been bullt at the Ingtitute.

Computers : The university institutions in the Stockholm area will

be equipped with an IBM 360/M75 computer in the middle of 1967. A
terminal machine CD 3200 will probably be installed at the Institute
of Physics communicating with the main machine via a high-specd con-
nection (40.8 Kpaud). The operations of the Enetra measuring machines
will be computcr-guided.

Stockholm (The Institute of Physics, The Royal Institute of

Technology )

The Institute participates in the ISOLDE (isotope—separator—on—line)
project.

Studsvik (The Swedish Research Councills Laboratory)

The laboratory participates in the ISOLDE project.

Tund (Institute of Physics, Institutc of Theorctical Physics,
University of Iund)

Development of the 1.2 GeV elecetron synchrotron laboratory :

Accelerator : The synchrotron in Imnd was startcd up with a beanm
in 196%,., Tater studics and develcpments have becen dirccted to improve
the performance and tc remove various shortcomings of the machinc.
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1hy Lloss due wo the acccleration in two steps at variablce and
UUJt Irequeney has occurrcd and heen rcemoved only partly. 12 MeV

wicrotroeniniector under preparation will remove nced for dual accele-
rut;u4 Syston.  Prescent max. intensity 3.1010 cleetrons/sce. at
1: Moximim cncrgy 2t this intensity 700-900 MeV. Improvements

to allow hish intensity up to design encrgy.

.

Bxpuorimental facilitics ¢ Three cxperimental arcas of 20, 60 and

20C¢ - m=. "Two photon hecams preparcd from rotating target (burst length

00 psee. ). Goneral-purpose 40 cm diemeter magncet and high-precision
ng naghots with power supplieg available. Helium and hydrogen

(o]

a.

"rvc”unt uadcer installation.

Dzperiments : Phrtoproton production in nuclei (counters,
rung started).
Photoactivation of nuclei (radiochemistry,
rung started).

7’ —photoproduction (counters, spark chambers,
~automatic analysis by computer, under preparation).

Thcory ¢+ Many aspectzs of theoretical clementary-particle physics and
fic1d t“nory arc studiced. Important contributions to the models of
strong invcroction production proccssces have been made.

Goteborg (Insiitute of Physics, and Institutc of Mathematical Physics,
Chinlmers University of Technology; Institute of Theoretical
Physicuy University of Gothenburg)

Tuclear shtructure regcearch ¢ The Institute participates in the

nucloor structure roceoren carricd out at the CERN SC. A large

[oha J:uLT diiffrnetion speetrometer has becn brought to CERN.

Ty neasuriang the x-rays from pion capture a precision determination
of the plon mess and the myon-ncutrino mass will be made and the pion-
nuclaoon interacticon will be studied. By nmeasuring the x-rays from
myon copture & procision measurement of the vacuum polarization will

b mndcs

The ISOLTE project (isotope-scparator-on-line) :  The Institute is
cngazed in the ISOLDE nroject.

Tl &Ll" ¢+ tThe main interest i1s focuscd on group theory, weak inter-
actlons and gquantum clecetrodynamics.

P Tl N
Ju/_r_.‘x;u/_r;
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swanary ¢ Duringr the period there has been o comsidernabla increasc
in the exporimental activity in high-crnerzy physics and nuclesr

gstructure regcarch corricd cut ot the (ERIT SC in the throc places
Stockholm, Iund and GStoborg. There sre strong groups in theerctical
clumentory-particle phiysics in Turnd and ditcbourg

The participaticrn in the auclear structurce rescarch carricd out
at the CERN 5C must be regarded as imporvant. It will cngage the
nuclcar structure physicists and ma then acquointed with the work
at CERN.

The informal Scandinavian collaboraticn in the past has now grown
so that more organized collaoboraticn has boccome necessary. Regular
ncetings of Scandinavian hipgh-cnergy physicists have been held in
Copenhagen (Nov. 1964), Stockholn (Ilay 1965) and SpAtind, Norway
(Jan. 1966). Noxt mootlug will be held in Finland.

The bubble chamber groups in Coponhagen, Helginki, Oslo and
Stockholm will collaborate in thoe annlysis of high-cnergy proton-

proton intcractions at 20 GeV/c in the CERNV 2m HBC.

Detailed propasal for 2 Scandinavian 10 GeV proton synchrotron
has been worked out. Tho projcet was not approved by the Swedish
Atomic Resgearch Council. Thus it will not be realized for the time
belng.

Detailed proposal for a Scandinavian data cenitre with an auto-
aetic measuring device for bubble chamber film has been put forward.

Sigward Nilsson

Genéve, 22 February 1966
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REPORT OF SWITZERLAND

I SWITZDRLAID

i HOTLOMULL ACCILeTaTor

o specifications is in coursce of develop-
Zirich
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Particics, Incrgy ¢ Protons, 500 MoV
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Structure

1) Isochronous cyeclotron (conventional)
4o 70 MoV, (possikbly H acceleration) as
injector intos

2) Igsochronous ring accclerator with

/ e
8 C-ghaped magnet scctorg and 4 accele-
rating covigtics.

: Basic orbit dynamics and 1:5 scale magnet
sructlion of one full-scale magnet sector bogun,
i ore m to reach %50 kV in full-scale cavity model
in vacuum in advanced stage.  Engincering of machine and planning of
wuildings in gtarving phose.

)

Status

model
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WXPOTLNL

&
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o
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ACCCLOT

comparison t0 prognogtics ¢ In year 1963 type of
g Yo gignificant changes since. Development

to dolay in final fund allocation (expectod
: crat and buildings increased %o

roscarcy
Wiironlia
coliubos

2t Villicen (closc to Swiss Reactor Institute
scarch in clementary particles (with incrcased
nuclear structure phyesics and ftechnical

Jitwation comparcd to 1963
coir by anttoched table, the main cffort comes now

: 2 irich, 1t geces into participation with scveral
1 wpe ot CERN.  However, at Geneva's University this par-

ticipation nicedas to boe concentrated in once or two groups.

SYSERYL
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Ii: B.C. picture evaluation the effort comes from the Universities
of Bern, Fribourg and leuchfitel but is mainly beginning with a total
of four half-automatic measuring tables.

The emulsion technique ig used by the three last Universitics and the
PO

Universit of Tausanne all are at thie moment converting into B.C.
b (&)
pic ture evaluation.

’/'1

The development since 1963 is shown by an increase of 30% in budget
and 70% in scientific i

Future plang

Apart from the 500 MeV accelerator in Ziirich there is a proposal from
the Universities of Geneva, Lausanne and Neuchftel for a common Centre
of Rescarch in High-Tnergy Physics. In ite laboratorics the equipment
for visiting teams at CERN and Villigen will be built; B. Chambers
pictures will be cvaluated with aul omatlc and scmi-automatic tables.

The results of all ecxpcriments will be treated with a large computer
of this centre as we¢ll as with small computers on line. A rough
cstimate of the investment in scientific permancnt equipment only, for
a starting pcriod of 3 years is of 10 million s.fr. Besides a large
part of the existing cquipment will move in this centre.

Actual Situation in Rescarch comparcd to 1963

1 . Yoar 1965-1966 . Yecar 1963-1964
Universityé Activity . Pudget* ‘Scien~ | Budget¥ Scicn-
: : tlflﬂ**§ tific¥*#*
taff staft
Bern % Em:lsions ? 36 K.s.fr. 7 32 Kes.fr, 9
. B. Chambers f 5
Fribourg @ B. Chambers E 130 8 é 20 - = 4
Geneva . Participation 650 10 330 4
- to CORN Counter :
Groups
leicus ; 5 G : 58 3
Mouchahel 5 mulsicns 40 3 50
. B, Chanbers ; v
ETE Zirich | Participation to: 400 T 500 3
' CTRF Countor : :
Group
Poval - 1309 X.s.fr. 41 1014 K.s.fr. 24

*

Docs not include oalarlos.
Including about Hop post-graduatc students preparing

o

doctor degroe.

o
>
Sk
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PRELIKMINARY REPORT OF THE UNITED KINGDOM

Totes on the U.XK. High-Encrgy Physics programme

1. Uatlonal Progranric

(i) WLndversity machincs

At bhe tiwme of the Amaldi report thce operating accelerators

in the LK. 3rogramme were -

(o) The Liverpool cyclotron.
b The 450 MeV glasgow clcetron synchrotron.

!
\ /
(c) The Birmingham proton synchrotron.

These accelerators arce all becoming obsolescent, and will
cloos dewn during the next 5 years or so, in the order (c)
). There 1s no present intention of providing a
accelerator at any British University, and in the

ramci: over the next 5 - 10 years we cxpeet that the only Uni-
will be in the nuclear structurc cnergy range

7 PN -

(1) Fovional Institutc Machines

ritish offort is at present concentrated on the two
llachincs.

Wimrod, 7 GcV protons,
again sinco February 1, 1966,
or failure in Pebruary, 1965.

i
o O
(@]
&
-
=
o oo
o
ct ¢
O H
H
[
=
&

sebtury Laboratory, Nina, 5 GeV clectrons,
tod to opurate in Autumn 1966.

Thesoe twe mochincs, togother with thoir experimental programmes,
male, the Largest demand on the British nuelcar physics budget, both
in bermg of noncey and scicntific manpower. At both accelerators

Tow Wina) tr~ oynerimental programme is largely carric.
physicigts. The numbers cngaged arc approximately -

Hinrod -~ 120 physicisis:
Tina - 40, growing tc 60 physicists.

The total budecets arc approximatcly -

T

imred -~ HOM p.a. Nina - &3M p.a.
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Over the next % - 10 years we rhope te operatce Nimrod and Nina
o a slewly increasing budget. Thoere is an improvement programme
for Nimrod, but this is at prescnt held back for lack of Tunds.

The main developments cxpeeted at Himrod and Nina over thoe next few
years are rclatively small, c¢.g. cxiension of cxperimental arcas.

In a fully deviloped state we cxpecet that something like a total

of 240 expcrimentalists will bhe basing thelr rescarch work on Nimrod
and Nira.

At prescnt there are no plans in the U.K. for high-cnergy
accclerators beyond Nimred and Nina., It sccms unlikely that any now
high-~cnergy accelerators will be proposed before 1970, and that none
will be constructed until funds become available through the obso-
lescence of, say, Nimrod.

2. British Collaboration with CERN

Much the largest British usc of CERN has been in conncciion with
the bubble chamber programme. Therce are 7 major bubble chamber groups
in Britains:-

Impcrial Collegey London.
University Collcge, London.
Oxford.

Rutherford Laboratory.
Birmingham.

Liverpool.

Glasgow.

fost of thesc arc now moving to sccond gencration measuring machines
(SMP at Glasgow, FSD at Impcrial Collcge, PEPR at Oxford) and they arc
cach expecting to measurc 100,000 cvents or more per annum. There arc
about as many smaller groups and by 1968 we may coxpect therc to be as
many as 200 bubblc chamber cxperimentalists in Britain.

A rough cstimete is that the bubble chamber coffort will be
cqually divided botween work at CERN and at Nimrod. The prescent
budget for support of bubblce chamber activitics in the British Uni-
versitics 1s tonding towards E1M p.a.

British collaboraticn in elcctronics cxperiments at CERN has
been on a much smallcer scalc. At present I know only of two groups
- a Rutherford Laboratery group cigaged in a K° docay cxperiment
(tronsforred from Harwell) nnd an Oxford group cngaged in nuclear
structurc cxperiments with the SC. However, Hine's paper SPC/213
shows 16 British physicists among thce 78 Scientific Staff and Fellows
engaged in clectronics cxperiments at CERN during 1965. This is not
far out of line with cxpcctation, but it is belicved that British
physicists arc less numcrous among the Visitors cngaged in clectronics
cxperiments.
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s arc that by 1975 therc will be at
ntal phyeicists from the U.K., trained

croy »hysics and not cascred for by cxisting accelerators,
the noatisnal level or ot CBRN. Thesce cstimates probably
vision, wud they provide a rensonable basis for the assertion

that the U.K. should be able to take up its share both of the "improved”

CERE and of a futurc "300

21lst Iebruary, 1966

VY machinc.

J.C. GUNN



