




XVI International Conference 
on High Energy Physics 
Some topics of interest from the Conference 
which was held at Chicago from 6-13 September. 

The sixteenth Conference in the Ro
chester series was held at the Uni
versity of Chicago and at the nearby 
National Accelerator Laboratory, Ba-
tavia. The paral lel sessions of the 
f i rst three days took place at the 
University and the plenary sessions 
of the last three days at NAL. About 
800 high energy physic ists at tended 
the Conference. 

As usual a mul t i tude of results were 
presented and it was not iceable that 
the contr ibut ions f rom Europe, and 
part icular ly CERN, were dominant . 
The Laborator ies in the USA have 
been held back, mainly by budgetary 
restr ict ions, in recent years and this 
has had its impact on their results. 
Meanwhi le the European physic ists 
have had access to new faci l i t ies at 
Serpukhov, the ISR, ADONE and Gar-
gamel le. Some redress is wel l on its 
way — the Argonne 12 foot chamber 
is in ful l act ion and NAL, SPEAR, the 
improved AGS and the CEA Bypass 
should begin to feed new life into 
the high energy physics programme 
in the USA. . 

On the theoret ical f ront most exc i 
tement centred on the at tempts to 
unite the interpretat ion of e lect ro
magnet ic interact ions and weak inter
act ions. In 1967, S. Weinberg and 
others worked to bui ld a weak inter
act ion theory which is gauge invariant 
as is e lectrodynamics. R.P. Feynman 
etc. in 1947 showed that it is possible 
to calculate e lect romagnet ic effects 
wi thout worry ing about inf in i t ies and 
the problem was to achieve the same 
si tuat ion wi th weak effects. The work 
of Weinberg, A. Salam etc. d isap
peared into the shadows unti l 1971 
when T'Hooft showed that weak inter
act ion theory is renormal izable in the 
same way as the e lect romagnet ic . 

Several variants of gauge theory 
are now on the table and what is 
grat i fy ing about many of them is that 
they make fair ly c lean predic t ions 
wh ich are accessible, or are becoming 

accessib le, to experiment. The theo
ries predict the existence of either 
heavy leptons or of weak neutral cur
rents. Neither have been seen yet but 
the exper iments in Gargamel le are 
on the br ink of showing whether the 
neutral currents are there at a level 
pred ic ted by the simpler versions of 
the gauge theory such as that of Wein
berg. The neutral currents would give 
the interact ion 

v + e -> e + v 
The data gathered in Gargamel le so 
far should have revealed between 1 
and 9 events of this type but none 
have shown up. The further neutr ino 
exper iments which are now start ing 
wi th the bubble chamber should take 
the number of events between 5 and 
45 and if there is sti l l no sign of them 
the simpler gauge theories wi l l fa l l . 

However there are more complex 
variants (for example by T.'D. Lee, J . 
Prentki and B. Zumino) which are 
impervious to this neutr ino exper i 

ment but at the cost of heavy leptons 
appear ing some t ime. One dissat is
fy ing aspect of the theories is that 
there seems no way of fur ther ex
tending them to take in the strong 
interact ions so the dream of pul l ing 
all the interact ions together is sti l l 
nowhere near reality. 

Weak interact ion physics was also 
to the fore on the exper imental front. 
There were several exper iments wh ich 
t id ied up confusing si tuat ions coming 
f rom earl ier results. Perhaps the most 
important was an exper iment at 
Brookhaven (Columbia, Brookhaven, 
CERN group) wh ich has observed six 
decays of the long-l ived neutral kaon 
into two muons. The 'uni tar i ty- l imit ' 
l inks such decays wi th the observed 

During the Chicago Conference about 
800 physicists were introduced to the Illinois 
prairie via a gigantic picnic. Activity centred in 
a large striped tent where roasted buffalo, steak, 
etc. were served. In the photograph M. Vivargent 
(left) and A. Zichichi chat with the Director of 
NAL, R.R. Wilson, who is wearing prairie regalia. 
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The plenary Sessions on the last three days of the 
Conference were held at the National Accelerator 
Laboratory, Batavia, in the Auditorium alongside 
the high rise building. The auditorium structure 
was completed just in time and improvisation 
was the order of the day. Inside the bare concrete 
shell the participants were accommodated on 
camping chairs. The photograph is of coffee 
break on the second floor of the high-rise 
building, with novel lighting effects. 

d e c a y s in to t w o g a m m a s in s u c h a 

w a y tha t it is poss ib le to c a l c u l a t e tha t 

t h e e l e c t r o m a g n e t i c a l l y i n d u c e d d e 

cays in to t w o m u o n s s h o u l d e x c e e d 

6 X 1CT9 of al l the kaon d e c a y s . A 

Be rke ley resul t t w o yea rs a g o s a w no 

t w o m u o n events at a m u c h l owe r 

l im i t ( they e x p e c t e d to see a b o u t 15 

events) and sent t heo r i s t s w h e e l i n g 

off in va r i ous d i r ec t i ons . T h e B r o o k h a -

ven resul t has b rough t t h e m w h e e l i n g 

back . 

A n o t h e r o d d resul t w a s the Utah 

m e a s u r e m e n t of h o w the d i s t r i b u t i o n of 

h i gh ene rgy m u o n s f r o m c o s m i c rays 

va r i es w i t h zen i th ang le (see v o l . 8, 

p a g e 12). The i r resu l t d i d no t f o l l o w 

t he e x p e c t e d d i s t r i bu t i on a n d s u g 

g e s t e d tha t t he m u o n p r o d u c t i o n p r o 

cesses n e e d e d f resh i n t e r p r e t a t i o n . 

T h i s resu l t has now been w i t h d r a w n 

a n d a Berke ley , S L A C g r o u p have p r e 

sen ted new resu l ts f r o m a c o s m i c ray 

e x p e r i m e n t at S L A C w h i c h is in l ine 

w i t h t he a c c e p t e d i n t e rp re ta t i on . 

A c o m p l e t e l y unexpec ted t i dy ing up 

exe rc i se in w e a k i n te rac t i on phys i cs 

c a m e f r o m a CERN b u b b l e c h a m b e r 

e x p e r i m e n t and the CERN, He ide lbe rg 

e x p e r i m e n t us ing huge mu l t iw i re p r o 

po r t i ona l c h a m b e r s . T h e e x p e r i m e n t s 

have remeasu red the l i fe t ime of the 

shor t - l i ved neut ra l kaon ana f o u n d a 

4 % d i f f e rence c o m p a r e d w i t h ac 

c e p t e d va lue . M o r e d r a m a t i c w a s t he 

C E R N , H e i d e l b e r g m e a s u r e m e n t of 

t he CP v io la t i ng pa rame te r 

(wh i ch c o m p a r e s the rate of d e c a y of 

t he long- l i ved kaon in to t w o p ions to 

that of t he sho r t - l i ved kaon into t w o 

p ions) . It i nd i ca tes tha t the a c c e p t e d 

va lue s h o u l d be ra ised by abou t 40 % . 

A l l t he CP v io la t i ng pa rame te rs need 

ad jus t i ng a f ter these resul ts . T h e y d o 

not up roo t any th i ng f u n d a m e n t a l bu t 

it is s ta r t l i ng to f i nd s u c h la rge ad jus t 

men ts c o m i n g af ter e igh t yea rs of 

in tens ive s tudy of these p h e n o m e n a . 

To c o m p l e t e the t i dy ing up exer 

c ises w e m o v e to the s t rong in ter 

ac t i on and r e c o r d tha t the sp l i t A 2 

(see v o l . 10, p a g e 272) now seems to 

have been de f in i t i ve l y swep t under 

the ca rpe t . Re -examina t i on of t he 

o r i g i na l C E R N da ta g ives the sp l i t t i ng 

as a 3 s t a n d a r d dev ia t i on e f fec t ra ther 

t han a 5 s t a n d a r d dev ia t i on e f fec t and 

at t ha t level the sugges ted sp l i t t i ng 

w o u l d not have t aken ho ld so ha rd . 

T h e R,S,U m e s o n s have not been 

c o r r o b o r a t e d e i ther . 

C o n t i n u i n g w i t h the s t rong in ter 

a c t i o n , t he f i rs t s i gn i f i can t resu l ts f r o m 

N A L w e r e p resen ted by the t e a m 

w o r k i n g w i t h the 30 inch bubb le c h a m 

ber t r ans fe r red to Ba tav ia f r o m Ar -

g o n n e . T h e y had exce l l en t da ta on 

c h a r g e d pa r t i c l e mu l t i p l i c i t i es a n d 

the i r d i s t r i b u t i o n at ene rg ies up to 

200 GeV. Th i s is an obv ious e x p e r i 

men t to d o w h e n a new energy range 

is o p e n e d up and it is impo r tan t be 

cause al l t he t heo re t i ca l m o d e l s of 

w h a t is h a p p e n i n g in the very h igh 

ene rgy i n te rac t i ons mus t at least be 

ab le to in te rp re t t he mu l t i p l i c i t y 

pa t te rn co r rec t l y . A f i rs t t heo re t i ca l 

look at t he N A L da ta sugges ts tha t it 

is l ean ing t o w a r d s the m u l t i p e r i -

phera l t y p e m o d e l s ra ther t han t he 

f i r eba l l m o d e l s t h o u g h the s i m p l e 

m u l t i p e r i p h e r a l m o d e l may in f ac t be 

t o o s imp le . 

T h e e x p e r i m e n t s at t he CERN in ter 

s e c t i n g s t o r a g e r ings fed a g rea t dea l 

of i n f o r m a t i o n in to the Con fe rence . 

A lot of d a t a on e las t i c sca t te r i ng 

over a ve ry w i d e range in m o m e n t u m 

t rans fe r (out t o abou t 4 GeV 2 ) has 

been c o l l e c t e d a n d s o m e t h i n g c o m 

p le te ly n e w w a s p resen ted by the 

A a c h e n , C E R N , Genoa , Harva rd , Tu r i n 

g r o u p . T h e i r m e a s u r e m e n t s of how t h e 

e las t i c d i f f e ren t ia l c ross -sec t i on va r i es 

w i t h m o m e n t u m t rans fe r w i t h the new 

cen t re of mass ene rg ies ava i lab le at 

t he ISR s h o w the usua l exponen t i a l 

fa l l off bu t t h e n a d i p and a s e c o n d a r y 

m a x i m u m w h i c h has never been seen 

be fo re . 
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As usual at Conferences in the Rochester series, 
many of the big names in high energy physics 
were present. The photographs are of: 

1. Left to right — M. Gell-Mann (1968 Nobel 
laureate), W. Metz (of 'Science' magazine), 
El. Goldwasser and R. Sachs (Co-chairmen of 
the Conference) and V.F. Weisskopf (from MIT, 
former Director General of CERN). 

2. T.D. Lee (left), the 1957 Nobel laureate, talks 
with W. Panofsky, the'Director of the Stanford 
Linear Accelerator Centre. 

Data has also piled up on inclusive 
reactions and the situation with regard 
to the scaling laws can be summed up 
as applying very well for pions, 
reasonably well for protons, less well 
for kaons (particularly negative kaons) 
and very badly for antiprotons. The 
antiproton production is much higher 
than expected at ISR energies. At the 
highest energies it looks as if the 
ratio of antiparticle to particle pro
duction is approaching one. 

The scaling equations can also be 
expressed in terms of a parameter 
known as the 'rapidity' and when 
results are plotted in terms of this 
variable three distinct regions appear 
(this was particularly clear in the data 
of the Pisa, Stony Brook group). The 
regions can be interpreted as, 1) frag
mentation of the 'target' particle (the 
detector seeing debris from desinte-
gration of the target particle), 2) pio-
nization region where the detector 
sees the produce (mainly pions) from 
the cloud when target and projectile 
particles are intermingled and 3) frag
mentation of the projectile particle. 

An astonishing result came from the 
CERN, Columbia, Rockefeller group. 
One general observation concerning 
the high energy interactions in the 
ISR is that particles with high trans
verse momenta are rare. Yet in the 
course of an experiment designed to 
look amongst other things for the 
intermediate boson they detected 
many neutral pions coming off at large 
angles to the beam directions. The 
number of neutral pions is a hundred 
times greater than expected and the 
transverse momenta are as high as 
8GeV/c for a single particle. This is 
something like Rutherford seeing his 
alpha particle bounce back from the 
supposedly transparent gold foil when 
he discovered the nucleus at the cen
tre of the atom. The existence of 
partons within the proton is an obvious 
proposal to explain the origin of the 
phenomenon. 

2. 
Partons get a further pat on the 

back from the beautiful neutrino 
results using the Gargamelle bubble 
chamber. For the first time healthy 
statistics have been gathered on total 
cross-sections for both antineutrino 
and neutrino interactions. The ratio 
between the two is about Vs. Simple 
quark models and parton theories, 
where the partons have half-integer 
spin value, predict just this ratio. Com
paring the cross-section results for 
neutrinos and antineutrinos in Gar
gamelle with the electro-production 
results from SLAC also reinforces the 
parton hypothesis. 

Somehow, a feeling of excitement 
and anticipation emerged from the 
Chicago Conference which was not 
present after Vienna in 1968 or Kiev 
in 1970. It is probably a combination 
of examining previously inaccessible 
phenomena with the new experimental 
facilities (NAL, ISR, SPEAR, Garga

melle...) and a realization that, on a 
number of fronts and particularly with 
regard to the weak interactions, the 
investigations are being pushed so 
hard that something has to give. 
Whether this feeling of excitement is 
justified and whether something very 
important does come up, we should 
know before the next Rochester 
Conference in two years' time. 
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Tirrenia II 
News from the 'Second ECFA Study Week on the 
300 GeV CERN Accelerator' held at Tirrenia from 
20-29 September. 

Some of the European physicists 
returning from Chicago had hardly 
time to unpack their bags before they 
were off again to talk physics at Tirre
nia near Pisa in Italy. About 150 
gathered for a Study Week organized 
by the Working Party (under the Chair
manship of P. Falk-Vairant) which was 
set up two years ago by the European 
Committee for Future Accelerators to 
organize discussion on the experi
mental facilities and features of the 
experimental programme for the SPS. 
It is part of ECFA's function to act as 
a forum in European high energy 
physics where scientists from the 
Universities, the national research 
centres and CERN all have a voice. 
The Working Party initiated discussion 
on the experimental utilization of the 
SPS so that the whole high energy 
physics community could put forward 
their opinions and ideas (and knock 
other peoples ideas down) before the 
time for decision on the installation of 
beam-lines and experimental equip
ment. 

Nine working parties were set up 
to tackle specific topics — Technical 
possibilities of the large European 
bubble chamber BEBC (contactmen I. 
Butterworth, R.T. Van de Walle), Tech
nical possibilities of the heavy liquid 
bubble chamber Gargamelle (F. Jac-
quet, H. Wachsmuth), New facilit ies 
in visual devices (R.T. Van de Walle, 
I. Butterworth), Neutrino facil it ies (H. 
Wachsmuth, R. Turlay), Charged lep-
ton and photon beams (J. Drees, 
G. Barbiellini), Hadronic beams (D. 
Treille, M. Steuer), Spectrometers and 
the use of Omega (D.E. Fries, W. 
Beusch), Particle identification (P.G. 
Murphy, J.P. Stroot) and Experimen
tal areas and shielding (G. Brianti, 
J.J. Thresher). To complete the roll-
call of names, there were further mem
bers of an Executive Committee of the 
Working Group who have given con
siderable time to its activities during 
the past eighteen months — J.V. 

Allaby, G. Giacomelli, E. Lillethun, 
I. Mannelli (who also carried very well 
on his shoulders the organization of 
the Tirrenia meeting), C. Michael, 
C. Rubbia, P. Soding and E.J.N. Wilson. 

At a first Tirrenia meeting a year 
ago there was detailed presentation 
of the fixed and the flexible charac
teristics of the machine which wil l be 
available to feed experiments a few 
years from now. The same meeting 
also brought into the open the first 
'off the top' ideas about experimental 
utilization. Since then the Working 
Groups have had their heads down 
and have produced a fat status report 
( C E R N / E C F A / 7 2 / 4 , Vol. I) where 
the problems, the possible solutions, 
the options, etc. are spelled out. 

To pick some topics so as to indi
cate the sorts of things the , report 
covers — 
The availability of BEBC and Omega 
is one of the attractions of bringing 
the SPS alongside the exisiting CERN 
Laboratory. However, these detectors 
are designed for lower energy phys
ics and, unaided, are not adequate for 
most experiments above about 40 GeV. 
For example, to cope with the produc
tion of neutral particles, either the neu
trals must be made to 'materialize' or 
the other charged particles must be 
measured to sufficiently high accuracy 
not to miss the neutral pion mass in 
analysing an event. Proposed solu
tions for hadronic experiments in 
BEBC include the addition of further 
large magnetic analysers downstream 
and the insertion of a track sensitive 
target (see vol. 11, page 356) in the 
bubble chamber plus a large neutral 
detector in the forward direction. (In
cidentally, H. Leutz reported at the 
meeting that the first experiment 
with a track sensitive target at Ruther
ford was completed on 16 September 
with 830 000 photographs under its 
belt and that a second experiment with 
a 2 GeV/c antiproton beam is now 

under way aiming for 200 000 pic
tures for Tata Institute, Bombay.) For 
Omega, a sequence of huge Cheren-
kov counters downstream is proposed. 
Other discussions on detectors cover 
the possibility and advantages of 
moving Gargamelle to sit behind 
BEBC, and the use of vertex detec
tors (rapid cycling bubble chambers, 
see vol. 11, page 91) and of streamer 
chambers (vol. 7, page 219). 

High precision is also needed in 
measurements on the incoming beams 
and particle identification at these 
high energies requires devices such 
as refined DISC counters (July issue 
page 234) or possibly transition ra
diation detectors (September issue 
page 284). 

Layouts for the West and North ex
perimental areas have been consider
ed with emphasis on the West where 
physics at the SPS will probably start. 
For the West Hall the scheme involves 
a radio-frequency separated beam 
feeding BEBC and a slow ejected pro
ton beam rising from the machine 
tunnel level to the surface in the same 
tunnel. The proton beam could then 
yield five secondary beams including 
one to Omega and an electron beam. 
(This is a reflection of the very keen 
interest at present in weak interaction 
physics mentioned in the report on 
the Chicago Conference. It is also 
intended to provide a muon beam of 
high energy in the North area.) BEBC 
will also have a neutrino beam pointed 
at it and of the two possible schemes 
(target underground so as to use the 
intervening earth as shielding or target 
on the surface so as to improve flux) 
the underground solution has, para
doxically, came out on top. 

For the North area a more tentative 
scheme has been put forward with 
a long muon/neutrino beam and a 
split proton beam supplying perhaps 
five secondary beams (electron, neu
tral and three charged beams for 
example) in a general purpose ex-
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As an indication of the scale and complexity 
of the experimental equipment which will be 
needed to cope with beams from the SPS, these 
are three of the many schemes studied by the 
ECFA working parties and described in their 
recently published Status Report: 

1. The large European bubble chamber, BEBC, 
used in a 'compound system' with electronic 
detectors, particularly for gamma detection 
downstream to reveal neutral particles from 
the interactions. The chamber itself is fitted with 
a track sensitive target. 

2. The Omega spectrometer adapted for higher 
energies with a sequence of huge threshold 
Cherenkov counters, C1 C2 C3, and gamma 
detectors. Omega has multiwire proportional 
chambers installed rather than the present 
Plumb icon system. 

3. The possibility of charged lepton and photon 
beams of very high energy has attracted a lot 
of attention. This scheme shows a system using 
a tagged photon beam with a streamer chamber. 

perimental zone. The master plan for 
the North area will be fixed in about 
a year. 

The content of the status report 
from the Working Groups was the 
meat of the Tirrenia meeting. We are 
not however going to continue on 
these topics here since they have 
either found their way into CERN 
COURIER before (as indicated by the 
references in the previous paragraphs) 
or will do so in coming months as the 
topics 'mature'. Instead we turn to the 
presentation by the Director General 
of Laboratory II, J.B. Adams, of recent 
studies of the different machine con
struction programmes mentioned in the 
original document defining the 300 GeV 
Programme. Though the decision times 
are not yet reached (and the options 
will be kept open until they are) the 
reaction at Tirrenia made it clear that 
the construction schedule known as 
Schedule C is the one most favoured 
by the experimentalists. 

One possible development, which 
was discussed at the time when the 
project was authorized, is the use of 
superconducting magnets. To hold the 
door open for this possibility, only a 
half-set of iron-cored bending magnets 
has been ordered so far. Using the 
'missing magnet' principle this half a 
ring's worth of conventional magnets 
can be arranged around the circum
ference, leaving spaces to slot in 
superconducting magnets or further 
iron-cored magnets later. Three Euro
pean Laboratories (Karlsruhe, Saclay 
and Rutherford) in the GESSS colla
boration are attacking the problems 
of pulsed superconducting magnets 
and are making healthy progress (as 
was reported at Tirrenia by W. Heinz 
and as is indicated later in this issue 
in the report from Rutherford). In 
order to synchronize with the con
struction schedules they will have to 
have all the necessary answers by 
the end of 1973 when the decision on 
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A schematic layout, in horizontal and vertical 
views, for the North Experimental Area. This 
layout has been developed in some detail but 
there is still time for it to be modified before 
construction needs to begin. The distance 
indications are from the end of the ejected 
proton beam-line (i.e. about 600 m from the 
ejection point in the accelerator ring). Two zones 
for experiments are foreseen — one a general 
purpose zone with secondary beams, the other 
specializing in muon and neutrino physics. 

whether to continue manufacturing 
conventional magnets to fi l l the ring 
or to use superconduct ing magnets 
has to be made. Present indications 
are that the costs and t imescale in
volved in going superconduct ing may 
be beyond the 'programme def in i t ion' 
which is the mandate for the project 
authorized by the CERN Counci l . If 
this turns out to be the case it would 
be necessary to go back to Counci l 
for further authorization to use super
conduct ing magnets — a very daunt
ing prospect indeed. 

Thus the superconduct ing opt ion 
has its problems though the door is 
sti l l open. However this is no reason 
to slacken off the effort in the GESSS 
col laborat ion. To master supercon
duct ing pulsed magnets able to meet 
the stringent demands of an accel 
erator environment is bound to bear 
fruit. In CERN and the other high 
energy physics Laboratories they 
could be called upon for beam-l ine 

construct ion but, more importantly, 
they are the only conceivable way at 
present of extending accelerator and 
storage ring energies. Outside the 
Laboratories, the technology which 
is being developed could have wide 
appl icat ion and in terms of feedback 
to the Member States wil l probably be 
among our most important achieve
ments. 

If we then look at a fully 'con
ventional ' machine, one of the possible 
construct ion schedules is known as 
Schedule A. Its major features, for 
the purposes of explaining the other 
possibil i t ies, are : Magnets wi l l start 
arriving at CERN mid-1973 and enough 
to fi l l half the circumference wil l be 
assembled and installed by mid-1975. 
All other major equipment to reach the 
200 GeV level wi l l be in place by the 
end of 1975 and commissioning for 
200 GeV wi l l begin early 1976. The 
accelerator wi l l be ready to feed an 
experimental programme by about 

September 1976 (testing of experi
mental equipment beginning from 
March of that year). 

These dates are extremely sensitive 
to progress on the boring of the 
machine tunnel. This is scheduled to 
be completed early in 1975. However, 
if that date slips, all subsequent dates 
necessarily sl ip with it. (Since there 
is just one boring machine working 
round the clock, no doubling up of 
effort or increasing working hours 
could rescue the situation if major 
problems develop — though none are 
anticipated — in the course of boring 
the tunnel.) 

From the start of the experimental 
programme in 1976, progressive in
stallation of further conventional mag
nets so as to take the energy higher 
wi l l proceed, probably at the rate of 
two months of physics fol lowed by 
one month of installation through to 
near the end of 1977. This would give 
about 14 months of physics at the 
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200 GeV level pr ior to another long 
shutdown to al ign the addi t ional mag
nets and to recommission the machine 
at the higher energy. 

An important announcement at 
T i r renia is that this higher energy 
could be 400 GeV rather than 300 GeV 
(which has to be reached to meet the 
commitment in the 'programme de
f in i t ion') . The major contracts wh ich 
have been placed, or are being nego
t iated, have in general been wi th in the 
est imated cost and this should make 
it possible to afford the extra magnets 
to reach 400 GeV wi th in the 'author
ized' total cost of the project. 

An alternative to the programme for 
the last years of Schedule A is to have 
a clear run for physics once the 
200 GeV level is reached, wi thout the 
progressive instal lat ion of magnets 
throughout 1977. This is known as 
Schedule B and would obviously 
require a very long shutdown for the 
instal lat ion of magnets and for recom-
missioning to g ive 400 GeV by the end 
of the eight year programme (19 
February 1979). 

To save the double commiss ioning 
involved in A or B and also to open 
up more possibi l i t ies for exper imen
tat ion, Schedule C has been worked 
out. It involves stepping up the pro
duct ion rate for the magnets and in-
tai l ing a full r ing's wor th before the 
machine is brought into operat ion. 
The last magnet wou ld then be put in 
place around September 1975. Other 
equipment instal lat ion would be com
pleted in the fo l lowing months and 
commissioning could start about the 
middle of 1976. At the end of that year 
exper iments should be possible in the 
West Hall and could cont inue wi th 
much less interrupt ion than in Sched
ule A. (It might also be possible to 
f i re 400 GeV, rather than 200 GeV, 
beams at the neutr ino target feeding 
BEBC experiments.) Since most com

ponents would be in place for 400 GeV 
the eject ion system to feed the North 
Hall wi th beams of up to this energy 
could be commissioned by early 1978 
— a year ahead of the t ime foreseen 
in Schedule A. 

The advantages and disadvantages 
of Schedule C are probably obvious. 
From the experimenters ' point of 
view, the West Hall would come into 
act ion 4 months later, though y ie ld ing 
21 months worth of physics before 
the end of the programme rather than 
the 14 months of Schedule A. ( Inci
dental ly such a delay could give a 
l itt le more t ime for 28 GeV physics in 
the West Hall prior to its being shut 
to prepare for higher energies.) On 
the other hand, peak energy physics 
in the North Hall would start a year 
earlier. 

The main problem is f inance — not 
total f inance, since the machine wi l l 
be built wi th in the total authorized 
budget no matter which schedule 
is fo l lowed, but annual budgets. 
Schedule C requires more expendi ture 
in 1974-75 than is provided by the 
agreed budgets for those years. It 
could involve a move of up to 85 mi l 
l ion Swiss francs f rom the last three 
years of the programme if all the 
attract ive features of Schedule C were 
taken up. It seems likely therefore that 
some select ion wi l l have to be made 
so that the bump in the expendi ture 
prof i le can be made tolerable. De
cisions do not need to be taken before 
the second half of 1973 and there is 
t ime for th inking and for shutt ing the 
various cards in the pack, so that the 
best hand can be played when the 
t ime comes. 

Fol lowing this second Tirrenia 
meeting the task of the ECFA Work ing 
Party is close to its end. It wi l l be 
succeeded, moving a stage nearer to 
decis ion-taking, by a new commit tee 
which was announced by W. Jent-
schke, Director General of CERN Labo

ratory I. The Committee wi l l be known 
as the 300 GeV Preparatory Exper i 
ments Commit tee (though the '300 
G e V may look a l itt le depasse). It wi l l 
be set up in a similar way to the 
other exper imental commit tees and, 
l ike them, wi l l be advisory to the 
Nuclear Physics Research Commit tee. 
However, its mandate wi l l be much 
broader — it wi l l be concerned wi th 
all types of exper iment at the SPS and 
wi l l also make recommendat ions on 
such th ings as beams, major detec
tors, etc. The commit tee, wi l l be set 
up as soon as possible so that it can 
start work f rom the beginning of next 
year and it is expected to be in act ion 
through to the t ime when the SPS 
comes into operat ion. Its funct ions 
could then div ide between the already 
exist ing commit tees or it could stay as 
a dist inct commit tee depending on 
what seems to be the best approach 
at that t ime. 

One of its f irst tasks wi l l be to start 
th ings moving concerning proposals 
for exper iments at the SPS. Given the 
long t ime required to bui ld up exper i 
ments for the new high energy range, 
much of the init ial experimental pro
gramme wi l l need to be f ixed wel l in 
advance of the machine commiss ion
ing date. The Commit tee is l ikely to 
cal l for ' letters of intent' by the middle 
of next year and actual proposals not 
very long afterwards. 
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EPS at Wiesbaden 
The European Physical Society Conference on 
'Trends in Physics' held at Wiesbaden from 
3-6 October. 

Compared to the meditative pace of 
the Tirrenia Study, the Second Gener
al Conference of the European Phys
ical Society, held in the lovely German 
town of Wiesbaden, was a furore of 
activity with four days packed with 
lectures and meetings morning, noon 
and night. It was held in the huge 
Rhein-Main-Halle which easily ab
sorbed the 1300 physicists attracted 
to the Conference. 

Trends in Physics' is obviously a 
very broad subject for a Conference 
and we can only touch a few of the 
topics in a short article. Astrophysics 
and cosmology which held pride of 
place at the EPS Conference in Flo
rence in 1969 (see vol. 9, page 106) 
appear to have lost none of their 
excitement. One of the highlights at 
Wiesbaden was a fascinating talk by 
W. Kundt on T h e Origins of the Uni
verse'. Measurements on the back
ground radiation (2.7 K), radioactive 
decay and galaxy recessional velo
cit ies are strong evidence for a sin
gular event (some version of the big 
bang) about 10 1 0 years ago. When phys
ics is fed back into the probable state 
of matter as the 'bang' developed 
distinct eras of time can be dis
tinguished — quantum physics and 
special relativity holding sway up to 
1 0 " 2 3 s ; hadronic era extending up to 
10" 4 s when embryonic galaxies possi
bly originated from thermal f luctu
ations in the hadron soup ; radiation 
era through to about 10 s years when 
electromagnetic interactions domi
nated ; matter era through to the pre
sent day when galaxies and stars are 
acting out their life cycles. The 
various models of these processes 
each explain some features but none 
holds the whole evolutionary chain of 
the Universe together. In particular, 
more information on particle be
haviour from the high energy physics 
Laboratories could feed some preci
sion into the more speculative areas. 

Another talk on 'origins' was given 

by Nobel laureate M. Eigen and was 
from the f ield of molecular biology 
where many science disciplines, in
cluding physics, are intermeshed. The 
title of his bril l iant lecture was T h e 
Origin of Biological Information' and 
his aim was to spell out a theory of 
how life as we know it could have 
emerged. A plausible sequence has 
been deduced to show how the pro
tein/nuclei acid systems that we know 
could have been 'selected' from the 
myriad combinations of molecules and 
then sustained. 

High energy physics emerged better 
from Wiesbaden than from Florence 
(where the main speakers on h.e.p. 
stepped in at short notice and, in 
hastily prepared talks, did not convey 
much interest to their audience). 
There were four lectures in a Divi
sional Session — H. Lehmann on 
'Axiomatic field theory and particle 
physics', A. Zichichi on 'Physics with 
electron-positron coll iding beams', A. 
Wetherell on 'Physics with coll iding 
hadron beams' and N. Cabibbo on 
'New developments in the theory of 
weak interactions'. In the Plenary 
Session L. Van Hove gave a fine talk 
on 'Recent developments in high 
energy physics'. 

He selected five topics which ap
pealed to him as major advances from 
recent years in our knowledge and 
understanding of particles : 
The first was the progress in renor-
malization theory (covered earlier in 
this issue in the report on the Chicago 
Conference). 

The second was the violation of 
time reversal invariance. The high 
precision measurements on the decays 
of the neutral kaon over the past few 
years have shown that the weak inter
action violates invariance for reversal 
of the direction of t ime. This violation 
of the symmetry between past and 
future is a completely new finding 
about Nature. 

The third topic was the evidence 

for granular structure in the nucleon. 
This topic was launched experimen
tally with the famous deep inelastic 
scattering experiments of high energy 
electrons on protons at Stanford and 
theoretically has yielded the 'parton' 
models. The experimental results in
dicate that the electric charge in the 
proton is distributed in point-like 
grains (or partons). In addition to this 
evidence for granularity with regard to 
the electromagnetic interaction, there 
is also evidence for similar effects 
with regard to the weak interaction 
(neutrino total cross-section experi
ments) and possibly even with regard 
to the strong interaction (recent ISR 
results on large momentum transfer). 
The fourth topic was the system-
atics of high energy collisions be
tween hadrons. Simple two-body 
coll isions have been the subject of a 
multitude of experiments and, though 
their detailed behaviour can be com
plicated, qualitatively the same under
lying mechanism — the exchange 
mechanism — seems to apply in all 
cases. In recent years the study has 
been extended to collisions resulting 
in many particles being produced. 
Again it looks as if similar exchange 
mechanisms underly the observations. 
The fifth topic was the recent sur
prising result from a CERN, ETH 
Zurich experiment which revealed that 
a many-pion system can find its way 
as rapidly through nuclear matter as 
can a single pion. This is in complete 
contradict ion to naive calculations and 
may be a consequence of the pions 
being mostly in virtual states as they 
propagate through matter. This f inding 
could have repercussions on the 
interpretation of the behaviour of 
matter in condensed, high energy 
states. 

Physics and Society 

Moving away from the purely physics 
topics and looking at the Conference 
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The Conference was held in the huge Rhein-
Main-Halle at Wiesbaden, Federal Republic of 
Germany, and attracted about 1300 participants. 

(Photos Gudrun Hen rich) 

H.B.G. Casimir, President of the European 
Physical Society, addresses the inaugural session 
of the Second EPS General Conference, 'Trends 
in Physics', held from 3-6 October. 

as a whole, it was obvious that the 
dominant T rend in Physics' is an 
increasing concern about the interre
lation between physics and society. In 
sheer weight of hours this subject 
overwhelmed all others. There were 
specif ic plenary lectures by J . T in-
bergen (Nobel laureate for his work 
on econometrics) on 'Environment, 
scient i f ic research and economic po
licy' and by H.B.G. Casimir on 'Phys
ics and society'. The theme of appl i 
cations of research came into many 
other lectures also in a way which 
was almost completely absent in Flo
rence. Then one evening was given 
to a long discussion under the 
heading 'Physics and society — publ ic 
pol icy and current prospects ' . 

The discussion evolved around the 
report by the EPS Advisory Committee 
on Physics and Society (see Euro-
physics News, July 1972). The report, 
after a tentative analysis of the present 
si tuation, made recommendat ions on 

the promotion of science as a pre
dominant element of human culture 
and general progress and on increased 
efforts to communicate with society at 
large about science and its conse
quences. On the poli t ical front the 
report recommended that effective 
coordinat ion systems should be set up 
at top corporate and government 
levels for planning and implementing 
scienti f ic progress and that research 
and development organizations not 
t ied to governments should be made 
aware of the vital role of science in 
solving publ ic problems. Finally, the 
report urged more interdiscipl inary 
activit ies, more concern with science 
policy and promotion of the work of 
talented individual scientists. 

After a brief presentation of the 
report by the Chairman of the Advi 
sory Committee, G. Diemer, the dis
cussion fragmented into individual 
statements of att i tudes and priori t ies 
which was probably a fair ref lect ion 

of the confusion reigning on this issue. 
Most people acknowledge that serious 
problems exist concerning the future 
of science, the appl icat ions of growing 
knowledge, cr i ter ia for the wel l -being 
of society, the social responsibi l i ty of 
scientists, the deplet ion of resources 
in an increasingly technological wor ld , 
irreversible ecological effects and so 
on... but few have a confident res
ponse to the problems. (We do not 
include the two extreme ends of the 
spectrum — the prophets of inevitable 
doom whose hysterical outbursts 
based on insufficient data have weak
ened the credibi l i ty of more balanced 
concern and the ostr iches who believe 
we can safely put our heads in the 
sand of our research and the pro
blems wi l l go away.) The problems 
are broad and complex and in many 
cases the best way of attacking them 
is far f rom clear. Hence the wool ly 
discussion at Wiesbaden. 

J . Tinbergen has obviously thought 
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longer and deeper on these issues 
than most people and as an indication 
of points that were raised, we pick a 
few themes at random from his lec
ture — Human welfare is not neces
sarily optimized by economic growth; 
Reduction of population growth is 
vital; People should be made environ
ment conscious; Communication be
tween scientists and people should be 
improved; Separate organizations 
should be set up to defend long-term 
interests since otherwise the short-
term will always win; World autho
rities are needed acting autonomously 
in well-defined fields (there are many 
issues where purely national interests 
are an unrealistic relic of the past); 
There is excessive expenditure of 
resources on military research... 

H.B.G.'Casimir is President of the 
European Physical Society but in his 
'Physics and Society' lecture he was 
giving his personal reactions. Since 
they are probably typical of many 
physicists they are worth outlining 
here. Casimir began by sketching the 
background of the science/technology 
based civilization we live in and his 
interpretation of the science/techno
logy spiral (that the results of scien
tific research, after a time-lag of some 
ten or fifteen years, give advances in 
technology which then make possible 
further progress in scientific research). 

On the one hand, the spiral can 
be seen as having brought tremen
dous benefits to mankind. Even those 
who attack science can hardly envisage 
life without the comforts it has made 
possible — who would consider living 
without electricity ; who would change 
his doctor for a witchdoctor, etc. ? On 
the other hand, the spiral can be seen 
as outstripping all other human capa
bilities — overcoming our ability to 
keep it in check in our social systems, 
polluting our environment, eating 
away remorselessly at our resources, 
being used in ruthless human des
truction for political ends. 

Casimir acknowledged that his 
stand with regard to these two atti
tudes is hesitant and evasive. His love 
of physics and admiration of its 
achievements and his fascination by 
technology and confidence in its abili
ties to master problems brings him 
into the first camp. Yet increasing 
alarm at the influence of science and 
technology in war, in destruction of 
the environment and in human rela
tions makes him speak of the'ominous 
and inexorable spiral'. 

In this ambiguous position he felt 
unable to present even tentative solu
tions. Instead he limited himself to a 
few strong recommendations: 
1. A physicist should realize that 
being a physicist does not put him in 
a position beyond all responsibility, 
even if he is dealing with abstract 
academic subjects. 
2. Since we are unwilling and pro
bably unable to stop the development 
of science and technology and since 
we are quite obviously unable to de
sign a comprehensive masterplan for 
science and society, our best chances 
for gaining some control over the 
ominous spiral lie in a plurality of 
controls, in an independence of opi
nion of the several participating 
groups, and in openness. 
3. In particular, universities should 
maintain their independence versus 
industry and industry should respect 
this independence. 
4. Relations between the military and 
the universities — if they exist at 
all — should at the very least follow 
similar rules as those between in
dustry and universities. 
5. It is desirable to have also a more 
clear cut separation between industry 
and the military. Physicists in indus
trial research laboratories might, for 
instance, insist on being informed 
about military aspects of their work. 
6. In view of the alarming uses of 
science-based technology in warfare, 
no scientist in an academic position 

should of his own free will be active 
in, or advise on, military technology. 

European Physical Society 

The EPS held its fourth annual Ge
neral Assembly during the Conference 
and this is an appropriate time to 
summarize the structure and activities 
of the Society. 

The Society now has 2350 individual 
ordinary members and 27 Member 
Societies (via which the EPS reaches 
some 40 000 European physicists). The 
list of Member Societies covers prac
tically all European countries — Am
pere Group (Switzerland), Austrian 
Physical Society, Belgian Physical 
Society, Bulgarian Academy of Scien
ces, Danish Society for Physics and 
Chemistry of Condensed Matter, De
partment of General Physics and 
Astronomy of the USSR Academy of 
Sciences, Eotvos Lorand Physical 
Society (Hungary), Finnish Physical 
Society, French Physical Society, Ger
man Physical Society, The Institute of 
Physics (UK), Institute Rudjer Bosko-
vic (Yugoslavia), Israel Physical So
ciety, Italian Physical Society, The 
Netherlands Physical Society, Norwe
gian Physical Society, Physical Sec
tion Union of Czechoslovak Mathe
maticians and Physicists, Physical 
Section Union of Yugoslav Societies 
of Mathematicians Physicists and As
tronomers, Physical Society of the 
German Democratic Republic, Polish 
Physical Society, Portuguese Physics 
and Chemistry Society, Rumanian Na
tional Committee for Physics, Royal 
Irish Academy, Spanish Royal Society 
of Physics and Chemistry, Swedish 
Physical Society, Swiss Physical So
ciety and Turkish Physical Society. 

Seven specialized Divisions have 
been set up to coordinate European 
activities in particular areas of phys
ics — Atomic physics (Chairman 
H. van Regemorter), Condensed mat
ter (A. Guinier), High energy and 
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CERN 
News 

The giant Cherenkov counter (25 volume) from 
Saclay which is now installed at the Omega 
spectrometer. Its size is dictated by the need to 
cover as much solid angle as possible from the 
large horizontal and vertical aperture of the 
spectrometer magnet. At each end there is a 
'picket fence' of scintillation counters provided 
by the Glasgow group supported by the 
Daresbury Laboratory. 

part ic le physics (A. Z ich ich i ad interim), 
Nuclear physics (L.L. Green), Physics 
in astronomy (E. Schatzman), Plasma 
physics (B. Lehnert) and Quantum 
electronics (S.A. Ramsden). There is 
also a Computat ional Physics Group 
(A. Schluter) whose interests obviously 
cut across the Divisional boundr ies. 

Advisory Committees have been set 
up to tackle the quest ions of Appl ied 
physics and physics in industry (O.G. 
Folberth) — they have organized a 
survey of physicists work ing in these 
f ields and the results were publ ished 
in Europhysics News March 1972 ; 
Conferences (G.H. Stafford) — they 
have begun to feed a l i t t le order into 
the plethora of European Conferences, 
have establ ished cr i ter ia for 'Euro-
physics Conferences' and have en
couraged the publ icat ion of a list of 
meetings twice a year in Europhysics 
News ; Physics and society (G. Die-
mer) — they have issued the report 
wh ich was discussed at Wiesbaden ; 
Publ icat ions (J. de Boer) — they are 
studying the coord inat ion of physics 
publ icat ions in Europe and have es
tabl ished cr i ter ia for journals to carry 
the Europhysics Journal label ; Sum-
merschools and student exchanges 
(G. Bernardini) — they have not 
made much progress to date due to 
the i l lness of their Chai rman. 

The Advisory Commit tees report to 
the Executive Commit tee wh ich cur
rently consists of H.B.G. Casimir (Pre
sident), C M . Braams (Vice-President), 
L. Jansen (Secretary), N. Cindro (Vice-
Secretary), L. Cohen (Treasurer), G.J. 
Bene (Vice-Treasurer), L.A. Ar ts imo-
v i tch, J . Friedel, K.E. Ganzhorn, T. 
Riste and G. Sziget i . 

Administrat ion is carr ied out f rom 
the headquarters in Geneva. App l ica
t ions for membership and any other 
information concern ing the Society 
may be obtained f rom European Phys
ical Society, P.O. Box 39, CH-1213 
Petit-Lancy 2, Switzer land. 

Giant Cherenkov 

In keeping with the scale of the 
Omega spectrometer, a giant Cheren
kov counter has been instal led imme
diately downstream of the spectro
meter magnet. It is designed to catch 
part ic les f rom interact ions in Omega 
over as large a sol id angle as possible 
and since the aperture of the magnet 
is very large both horizontal ly and 

vert ical ly the size of the Cherenkov 
must fo l low suit. 

The total volume of the counter is 
25 m 3 . It is presently f i l led wi th iso-
butane at atmospher ic pressure wh ich 
has the refractive index for the Che
renkov to serve as a threshold coun
ter for pions wi th momenta higher 
than 2.8 GeV/c and kaons with mo
menta higher than 10GeV/c . About 
7 m 2 of mirrors direct the l ight to two 
arrays of eight photomult ip l iers. The 
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Group photograph from the 1972 CERN Computing 
and Data Processing School held at Pertisau in 
Austria from 10-23 September. 

eff ic iency of the counter is very close 
to 1 0 0 % . 

At the moment it effect ively covers 
half the Omega horizontal aperture 
but can easily be moved to di f ferent 
angles. However it is hoped to install 
a twin in the future so as to com
pletely cover the avai lable sol id angle. 
These counters could also serve as 
the f irst stage units in the proposal to 
add a sequence of huge Gherenkov 
counters to Omega so as to adapt it 
for physics wi th high energy beams 
f rom the SPS. 

The counter has been f inanced and 
buil t by Saclay and brought to CERN 
to be added to the faci l i t ies at the 
Omega spectrometer for general use. 
Saclay is part ic ipat ing in the f irst two 
exper iments using the counter. One 
is a study of baryon exchange (in 
col laborat ion with CERN, ETH, Frei
burg and Karlsruhe) where a lambda 
is produced in the forward d i rect ion. 
!t is the fast proton f rom the lambda 
decay which is ident i f ied by the Che-
renkov. 

The second exper iment is a study 
of baryon-ant ibaryon product ion (in 
col laborat ion wi th Glasgow). Here the 
Cherenkov wi l l see the fast ant iproton 
wh ich is either direct ly produced in 
the init ial interact ions or comes f rom 
the decays of ant i lambda or ant i -
s igma minus part icles. 

The two experiments are now test
ing and already have a neat mass 
spectrum clearly br inging out the 
lambda mass at the expected value. 
The mass width is ± 2 MeV wi thout 
opt imizat ion. 

1973 CERN-JINR 
School of Physics 
The 1973 CERN School of Physics wi l l 
be held at Ebeltoft near Aarhus in 
Denmark f rom 17-30 June. Like two 
former Schools in the series it is being 

organized in col laborat ion wi th the 
Joint Institute for Nuclear Research, 
Dubna USSR. The basic aim is to put 
across various aspects of high energy 
physics, part icular ly theoret ical phys
ics, to young experimental ists f rom 
the CERN and JINR Member States. 

The programme wi l l include lectures 
on Introductory material — Reggeism, 
duali ty, etc... (given by K. Kajantie, 
Helsinki), Deep inelastic processes at 
high energies (V. Matveev, Dubna), 
Mult i -body phenomena in strong inter
act ions (Z. Koba, Copenhagen and M. 
Jacob, CERN) and Many-body hadro
nic react ions (R. Muradyan, Dubna). 
There wi l l also be lectures on special 
topics to be decided later and reviews 
of the exper imental programmes of 
some of the major Laboratories. 

Further information may be obtained 
f rom Miss D.A. Caton, Scient i f ic Con
ference Secretariat, CERN, 1211 Ge
neva 23, Switzer land or V.S. Shvanev, 
Joint Institute for Nuclear Research, 
Head Post Off ice, P.O. Box 79, Mos
cow, USSR. 

SPS contracts 
After the stages of design and proto
type test ing, the moment of truth has 
arr ived for many of the components 
of the SPS. The Finance Commit tee 
has adjudicated major contracts for 
the manufacture of machine compo
nents at its last two meetings. Four of 
these contracts have now been 
signed. 

Three of them concern the produc
t ion of the 6 m long bending magnets 
for the accelerator r ing. As discussed 
many t imes before (see the report of 
the Tirrenia meeting for example), 
half a r ing's worth is being ordered 
init ial ly. The contract for the produc
t ion of the magnet cores has been 
awarded to Morfax Ltd (UK) for a sum 
of about 18.35 mil l ion Swiss francs. A 

major part of the contract involves the 
purchase of an approved quali ty of 
steel and Morfax is subcontract ing the 
supply of the steel to Cocker i l l (Bel
gium). 

The magnets are of two types 
(known as B1 and B2) of dif ferent 
aperture and coi l conf igurat ion. Manu
facture of the coi ls for 186 magnets 
of the B2 type has been awarded to 
Alsthom S.A. (France) for a sum of 
about 8.54 MSF. Manufacture of the 
coi ls for 263 magnets of the B1 type 
has been awarded to Lintott En
gineer ing Ltd (UK) for a sum of about 
11.5 MSF. With all the f i rms involved in 
the magnet contracts, the possibi l i ty of 
cont inuing the product ion of the mag
nets so as to f i l l the ring has obviously 
been discussed and opt ions for the 
addi t ional magnets have been nego
t iated. 

The other major contract to be 
signed recent ly was for the radiofre-
quency power ampl i f ier plant. This 
plant wi l l feed the r.f. accelerat ing 
cavit ies in the r ing wi th a total power 
of up to 1.5 kW. Three complete am
pl i f iers using tetrodes are to be ac
qui red. The contract for their manu
facture has been awarded to Siemens 
A.G. (Federal Republ ic of Germany) 
for a sum of about 7.45 MSF. 

Computing School 
After the success of the Varenna 
School in 1970 (see vol . 10, page 279), 
a second 'CERN Comput ing and Data 
Processing School ' was organized 
f rom 10-23 September at Pertisau in 
the Austr ian Tyro l . Pertisau is a tourist 
centre on the shore of the Achensee, 
an alpine lake at about 1000 m alt i tude 
surrounded by mountains. 

The lecturers and the 67 students 
formed a very cosmopol i tan group. 
The lecturers came from centres in 
Western Europe and from CERN. The 
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students were physicists and com
puter scientists f rom CERN Member 
States, the German Democrat ic Repu
blic, Israel, Poland, USSR and Yugos
lavia. 

The topics of the lectures were 
div ided between : 
— pure computer sc ience (compi la

t ion techniques and data base 
management systems) 

— small computers and their appl i 
cat ion in physics ( including case 
histories) 

— appl ied mathematical techniques 
(function minimizat ion and funct ion 
pararnetrization). 

A signif icant fact to emerge f rom 
the school was that the data handl ing 
and control requirements of high 
energy physics are becoming so large 
and demanding as to require new 
techniques of greatly increased com
plexity in the appl icat ion of com
puters. The growing vo lume of com
plex raw data requires the appl icat ion 
of data base management techniques, 
already developed for commerc ia l 
purposes, with appropr iate modi f i 
cat ions to take account of the intr in
sical ly sequential nature of the major 
part of the analysis of part ic le events. 

In most cases, all the events go 
through the same chain of computa
t ion, including lengthy calculat ion of 
funct ions — for example, the mo
mentum of part ic les def lected in a 
magnetic f ie ld. When the number of 
events to be analysed is in the 10 6 

region, as in an average counter ex
periment, suitable preprocessing to 
parametr ize those funct ions is re
sult ing in a great saving of computer 
t ime. 

Nowadays, experiments use sophi 
st icated equipment fed by very ex
pensive accelerators. It is essential to 
monitor the performance of the appa
ratus, as wel l as that of the acceler
ator, and small computers are widely 
used for this appl icat ion. The problem 
is to simpl i fy the interact ion exper i 
ment-computer-physic ist and standard
ization is playing an essential role, 
mainly wi th the use of CAMAC and 
CAMAC-or iented software wh ich al lows 
the physicist to talk to his equipment 
in a very simple way. A part icular ly 
good example of how these problems 
are handled is provided by the Omega 
data col lect ion system (see March 
issue page 83) which was the topic of 
some lectures at the School . 

Another important topic is that of 
data communicat ion between sc ien
tists work ing in different Laborator ies 
and using different data handl ing fac i 
l it ies (both hardware and software). In 
the near future, special ized scient i f ic 
data banks wi l l be set up. A European 
network of fast data l inks is technical ly 
feasible but di f f icult ies arise in 
sett ing the standards to be used to 
exchange the information among 
various machines which are monitored 
by dif ferent operat ing system and 
which speak different dialects. The 

importance of establ ishing standards 
for informat ion exchange was also 
emphasized dur ing one of the informal 
d iscussions organized by the students 
themselves. Certainly one of the main 
successes of the School was to br ing 
together young people work ing in 
scient i f ic data processing so that they 
could exchange opinions and discuss 
problems, st imulated by exper ienced 
lecturers. 

The general concensus at the end 
of the School was that 'a good, and 
professional ly prof i table, t ime was had 
by a l l ' . 

P. P. 

Public Information 
Office 
From its early days CERN has had 
a 'publ ic information off ice' , referred 
to internal ly as the PIO, which has 
served as the channel of communica
t ion to the outside wor ld and for many 
internal communicat ion tasks. 

The major route to the publ ic at 
large is the press. It is di f f icul t to 
believe that high energy physics could 
enjoy the except ional support it re
ceives f rom governments wi thout the 
encouragement of the press. And yet 
high energy physics is not the easiest 
subject to put across or to defend. 
Despite this, CERN has general ly been 
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Reception desk at the Public Information Office. 
The work of PIO involves more than pointing 
people in the right direction when they arrive at 
CERN. Contact with 'the media', publications, 
photographic work and the visits service are 
described in the accompanying article. 

treated very well by the press. The 
role of the PIO is to make information 
available to journal ists as ful ly and as 
'straight' as possible. This att i tude 
seems to be appreciated because 
journal ists continue to approach 
CERN through the information off ice 
rather than, as in many other organi
zations, preferring the back door. 

In relations with the press, personal 
contacts are of great importance, more 
so than the more formal issuing of 
press releases, etc., and PIO staff are 
wel l known to top class journal ists 
f rom almost all the Member States. 
There is a 'special ized press list' of 
some 160 names of journal ists wi th a 
part icular interest in CERN and the 
'general press list' runs to over 1000 
names. Attempting to cater for so 
many journal ists covering a wide 
range of interests is a measure of the 
problem of press relations in an 
organizat ion with 12 Member States. 

The other media are not neglected. 
Many television teams and radio inter
viewers invade CERN each year and 
it is the job of the PIO to either cover 
their needs from its own resources or 
to guide them to the most appropr iate 
contacts etc. wi thin CERN. The PIO 
is also involved in lectures and dis
cussion groups taking place outside 
CERN though these are necessari ly 
almost all in the region of the Labo
ratory. 

On the f i lm front, activity has blos
somed recently. The first documentary 
on CERN, 'Matter in Quest ion' , appear
ed in 1961 and is sti l l in l imited use 
though obviously its content is now 
largely outdated. A new f i lm, 'CERN 
67', was made in 1967 and projected 
much of the atmosphere of CERN 
without attempting to be a classical 
documentary. A litt le earl ier a f i lm 
made in col laborat ion wi th CDC be
came available and in recent years 
several col laborative f i lm with national 
television networks have been made. 
The latest is the f i lm on high energy 
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physics (rather than on CERN itself) 
made in col laborat ion with the BBC 
and reported in the last issue of CERN 
COURIER, page 228. A f i lm wi l l also 
be made of the development of Labo
ratory II. In producing these f i lms the 
PIO does much more than ensure that 
there is somewhere to plug in the 
camera — there is full part ic ipat ion in 
suggesting and developing the themes 
of the f i lms. 

The PIO produces a range of publ i 
cations — from the pop to the not-
so-pop — giving information on CERN 
and its work. A mandatory one is the 
Annual Report which is produced in 
English and in French and gives a 
rather solid account of the activit ies 
of CERN in the previous year. It 
requires a considerable effort from the 
Divisions, the translation service and 
the PIO itself. 

Regular publ icat ions are the monthly 
CERN COURIER, to which we shall 

return at the end, and the Weekly 
Bul let in. The Bulletin averages some 
12 pages and is a sort of internal 
not ice-board for CERN staff. It an
nounces seminars, meetings, etc. and 
has a sect ion reserved for the act i 
vit ies of the Staff Associat ion and its 
Clubs. 

Standard documentat ion which is 
given part icular ly to visitors, includes 
a l ight-hearted booklet 'A look at 
CERN'. It consists of a dozen separate 
sections on the Laboratories, the 
physics, detectors, accelerators, etc. 
and is available in English, French 
and German. A more formal reference 
booklet is 'CERN and its Laboratories' 
which is also available in three lan
guages. Moving to the more special
ized — a series of Technical Booklets 
has been started and numbers exist 
on the proton synchrotron, the syn
chro-cyclotron, the storage rings, Gar
gamelle and computers. But such 
booklets require constant up-dating 
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and there never seems to be enough 
of this type of documentat ion to meet 
the needs. 

Most of these brochures and book-
Sets are prepared by the PIO with help 
from the Divisions growing as the 
degree of special izat ion grows. Art 
work is also handled wi th in the PIO 
and modern and uniform styles of pre
sentation are thus assured. A docu
mentation section, besides looking 
after the stocks of brochures above, 
runs a small l ibrary of reference 
material on CERN and a col lect ion of 
general photographs and sl ides. 

The PIO photo sect ion takes photo
graphs throughout CERN mainly on 
demand from the scientists. About 
8000 photos are taken per year and 
around 25 000 enlargements are pro
duced. These are available for expe
rimenters as a visual record of the 
development of their projects. 

Some cine-f i lm is also taken by the 
photo section — for example, a short 
f i lm on the assembly of the large 
European bubble chamber REBC. Im
portant stages of other large projects 
have been recorded on 16 mm f i lm for 
archival records. 

Another major activity of the PIO 
is the visits service. Statist ics show a 
gradual rise in the number of visitors 
over recent years and the current 
annual f igure is about 11 000 (not 
including Open Days, etc.). 

Over two thirds of the visi tors come 
on Saturdays, when visits are regularly 
organized. They are held mostly in 
French, German or English but occa
sionally in Italian, Spanish, Greek or 
Scandinavian languages. About fifty 
CERN staff, covering many nationa
l it ies, are available as guides and lec
turers. The usual Saturday programme 
consists of an introductory talk i l lus
trated by slides and fo l lowed by a 
short f i lm. Then comes a tour (on foot) 
around that part of the Laboratory I 
site in Switzerland which takes about 

1 72 to 2 hours. The tour concentrates 
on the proton synchrotron where the 
visitor sees the control room, exper i 
mental halls and the Gargamelle 
bubble chamber (if it is accessible). 
To conclude there is a look at the 
scanning and measuring tables where 
bubble chamber pictures of part icle 
tracks always prove a source of fasci 
nation. As he leaves the visitor re
ceives general documentat ion about 
CERN. 

The bulk of Saturday visitors con
sists of school parties, common- in
terest groups (engineers, farmers, nur
ses, etc.), youth clubs, f i rms' outings, 
etc. to which is added a steady 
tr ickle of individual visitors having a 
wide range of interests and educa
tional levels. 

It has been necessary to restrict the 
number of midweek visits, t despite a 
considerable demand, because they 
tend to interfere with operations on 
the site and guides have to take t ime 
off their normal work. Midweek visitors 
are mainly university groups, industr ia
lists f rom f irms working for CERN, 
and the occasional scientists in transit. 
VIP's, such as Ministers, obviously 
receive special attention. 

To reduce pressure on CERN staff 
in midweek it is intended to develop, 
as far as proves possible, the un
accompanied visit of the site by indivi
duals or small groups. Careful s ign
posting, exhibit ions and audio-visual 
aids wi l l be used. The tremendous 
growth in CERN both geographical ly 
and in terms of major equipment (with 
the advent of the ISR and now the 
SPS) introduces diff icult problems in 
carrying out the visits service eff i
ciently. How best to respond to these 
problems is now being discussed. 

And now we return to CERN 
COURIER. There is no need to des
cr ibe the journal or to indicate its 
aims to our regular readers. It tr ies 
to report, as topical ly as possible, the 

interesting advances in research and 
the major events at CERN and other 
high energy physics Laboratories 
throughout the wor ld . In this it is help
ed by some twenty correspondents 
distr ibuted around the other Labora
tories. In general, an attempt is made 
to wr i te the COURIER art icles in a 
style which is accessible to a broad 
spectrum of people. 

A few facts and f igures may be of 
in te res t : The present print order for 
the journal is about 5700 in English 
and 4800 in French each month and 
it has been increasing at about 1 0 % 
per year. 

The number of pages produced has 
doubled in recent years the increase 
being partly accounted for by an in
crease in the number of advert ise
ments. For several years advertising 
revenue has covered product ion costs. 

About 1200 English and 1600 French 
copies are absorbed within CERN 
itself. The external readership is d i 
v ided approximately as fo l lows: West
ern Europe - 2200 English and 2250 
French ; Eastern Europe - 280 English 
and 50 French; Canada and USA - 880 
copies ; South America - 45 copies ; 
Afr ica - 40 copies ; Asia - 150 copies. 
In addi t ion over 1000 journal ists re
ceive copies (about equally divided 
between each language version). 

The latest external readership sur
vey indicated that the readership (not 
including journalists) is divided about 
30 % in universit ies, 24 % research 
centres, 1 4 % industry. About 4 0 % 
are engaged in research, 16 % design 
and manufacture, 1 7 % educat ion. 
The survey also revealed that each 
copy is read by an average of 3.5 
readers and more than a third of them 
claimed to be cover-to-cover readers. 
There are stil l people of stamina left 
in the wor ld . 
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Around the Laboratories 
Schematic diagram of the method of producing 
high energy electron beams at the Serpukhov 
accelerator. T and K are movable target and 
converter respectively. Q, and Q2 quadrupole 
focusing magnets and M is a bending magnet. 
Electron beams in the energy range 26 to 46 GeV 
with 104 to 106 electrons per pulse have been 
produced using this method. 

SERPUKHOV 
Electron beam 
An electron beam in the energy range 
from 26 to 46 GeV has been developed 
at the Serpukhov proton synchrotron 
by a Serpukhov, Moscow, Yerevan 
col laborat ion. The beam intensities are 
between 10 4 and 10 6 electrons per 
pulse with an energy spread of ± 3 % 
from 10 1 2 protons accelerated to 
70 GeV. 

The beam makes it possible to 
study electromagnetic interactions at 
energies not available from electron 
accelerators, though the intensities 
of the Serpukhov electron beam are 
considerably lower than those at the 
electron accelerators. However, this 
disadvantage is partial ly compensated 
by the long t ime durat ion of the beam 
(up to 2 s per pulse) with which the 
eff iciency of the beam in experiments 
becomes some orders of magnitude 
higher than with beams from electron 
linear accelerators. 

The main source of electrons (or 
positrons) at proton accelerators is 
the conversion of photons into elec
tron-positron pairs. Photons are emit
ted in the decay of neutral pions that 
are produced by protons in a target. 
A method to get a pure electron (posi
tron) beam was proposed at the Ser
pukhov accelerator making use of 
internal targets. The scheme is sketch
ed in the Figure. It is based on 
locating the target (T) and converter 
(K) at some distance in the magnetic 
f ield of the accelerator. Then not only 
electrons from the converter but also 
charged hadrons from the target enter 
the transport system (units Ci to C3 
on the Figure). However, general ly the 
electrons and hadrons have unequal 
momenta since they have fol lowed 
different paths in the magnetic f ie ld. 
The hadrons can be swept away from 
the electron beam by the analyzing 
magnet of the transport system when 

it is tuned for electrons from the 
converter. 

Using this method, only an addi 
t ional target and converter is required 
to obtain electron beams in any trans
port system that is designed for 
hadron beams from internal targets. 
If it is possible to radially displace 
the addit ional target and converter the 
electron energy in the transport sys
tem can be changed over a wide 
range, keeping the proton energy onto 
the target constant. Note that electron 
beams can be drawn off into the ex
perimental area outside the acceler
ator magnet ring whi le positron beams 
can be drawn off into the experimental 
area inside the ring because of their 
different curvatures in the magnetic 
f ie ld. 

This simple and economic method 
was studied experimental ly at Ser
pukhov in the summer of 1970 and 
results were presented at the Interna
tional Conference on High Energy 

Physics Apparatus held at Dubna from 
8-12 September of that year. At the 
end of 1971, an electron beam with the 
parameters quoted at the beginning 
of this art ic le was set up in a trans
port system at the Serpukhov acceler
ator. 

The indicated intensities were ob
tained using a beryl l ium target of 
3 mm diameter and 40 mm long and a 
lead converter whose opt imum thick
ness was 0.5 radiation lengths. Hadron 
and muon impurity in the beam was 
not greater than 1 % at electron ener
gies less than 40 GeV reaching 3.6 % 
at 45.5 GeV. 

At the present t ime, the Serpukhov, 
Moscow, Yerevan col laborat ion are 
using the beam to measure cross-
sections for photon absorption by pro
tons and more complex nuclei wi th 
hadron product ion in the final state 
wi th in the energy range 12 to 40 GeV. 
The method of tagged photons is 
being used. 
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The pulsed superconducting magnet known as 
AC4 which performed as predicted during its 
first test. The magnet gave peak fields of 4.5 T 
in a 9 cm diameter aperture with a 2s rise time. 

(Photo Rutherford) 

RUTHERFORD 
Successful tests of 
AC4 magnet 
The latest in the series of pulsed 
superconducting magnets being built 
at the Rutherford Laboratory per
formed well up to expectation during 
its first tests in September. Known as 
AC4, the magnet is a 'pre-prototype' 
of the sort of magnet which will be 
needed for the construction of a 
superconducting proton synchrotron. 
It was designed to push the engineer
ing mastery of these magnets a stage 
further. Rutherford, together with 
Karlsruhe and Saclay in the GESSS 
collaboration, is mounting a system
atic attack on the problems of pulsed 
superconducting magnets with the ini
tial aim of being able, by the end of 
1973, to spell out with confidence their 
feasibility for the SPS. The AC4 pro
ject was under the direction of J.M. 
Coupland with P.T. Clee as project 
engineer. 

The main parameters of AC4 are 
— length 70 cm, aperture 9 cm, design 
peak field 4.5 T with 2 s rise time. The 
magnet is designed to operate hori
zontally (previous versions were in 
vertical cryostats) completely im
mersed in helium, cooling of the 
superconductor being via vertical 
channels. A shaped iron shield is posi
tioned close to the coil where it con
tributes about one third of the field 
strength in the magnet aperture. 

Performance of the magnet during 
its first tests was described at the 
Conference on Magnet Technology 
held at Brookhaven from 19-22 Sep
tember. AC4 pulsed to a peak field of 
4.5T with a 2 s rise time as designed 
and to peak fields a few per cent less 
with a 1 s rise time. The a.c. losses 
were as calculated for the type of 
conductor used. The conductor, sup
plied by I Ml, consists of a cable of 25 
strands each 0.85 mm in diameter and 

each containing 2000 filaments of 
the superconductor niobium-titanium, 
12 urn in diameter, embedded in a 
copper/cupro-nickel matrix. The 4.5 T 
field level corresponded to 5300 A 
through the cable. 

One concern of the AC4 tests was 
to gather accurate field measurements 
so as to see whether the field shape 
was right (and whether it changed 
during the excitation cycle) and to see 
whether the effect of the iron shield 

lined up with computer calculations. 
The field shape was as predicted and 
varied by only a few parts in 104 during 
the cycle. The effect of the iron was 
as calculated. The field integral 
through the magnet was also good 
which indicates that the specially 
designed turned-up coil ends do what 
they are supposed to do. Remanent 
field was a few gauss. 

There was however a constant field 
asymmetry which seems to come from 

331 



On 29 September the Los Alamos Meson Physics 
Facility, LAMPF, was formally dedicated as the 
'Clinton P. Anderson Meson Physics Facility'. 
Senator Anderson has represented New Mexico in 
the US Senate since 1948 and played a vital role 
in securing the meson physics facility for Los 
Alamos. The photograph, taken during the 
unveiling of the sign at the dedication ceremony 
is of H. Agnew (Director of the Laboratory), 
CP. Anderson and Mrs. J. Nixon-Eisenhower. 

(Photo Los Alamos) 

an error in fabr icat ion or assembly. 
Also some ' t raining' occurred dur ing 
the first tests, f ields c l imbing f rom 
4.1 T to 4.5 T. This wi l l be watched 
dur ing subsequent cooldowns to see 
whether further t raining occurs or 
whether re-training is necessary. 
These aspects wi l l be studied care
ful ly so as to ensure that they do not 
recur in the next magnet of the series 
— AC5 which wi l l be 1.5 m long and 
wh ich is scheduled to be ready for 
tests in the middle of 1973. 

ARGONNE 
ZGS back in action 
On 1 May the Zero Gradient Synchro
tron (ZGS) at Argonne was shut down 
to replace the or iginal epoxy-bonded 
stainless steel vacuum chamber wi th 
a new all-metal t i tanium chamber. 
This involved taking the accelerator 
ring apart almost completely. Four and 
a half months later, on 18 September, 
beam was injected into the rebui l t r ing 
for the f irst t ime and wi th in 24 hours 
accelerat ion to ful l energy (12 GeV) 
was achieved. A week later, the inten
sity of the c i rculat ing beam was taken 
to 2.3 X 10 1 2 protons per pulse and it 
was possible to start the exper imental 
program on 2 October as scheduled. 

The original vacuum chamber had 
been in use since 1963 and evidence 
of radiat ion damage became increas
ingly apparent dur ing the past two 
years. In addi t ion, precise tune contro l 
wh ich can be obtained wi th pole face 
windings (which were not instal led in 
the old chamber) was needed to take 
maximum advantage of s low spi l l 
resonant extract ion at the ZGS. The 
new t i tanium chamber has 42 pole 
face windings incorporated into it, 28 
being used for passive correct ion of 
the eddy current effects result ing f rom 
the al l-metal construct ion and 14 being 

avai lable for the rapid tune shifts 
required for resonant extract ion. 

The t i tanium chamber consists of 
eight sect ions which were fabr icated 
by the North Amer ican-Rockwel l Cor
porat ion. At the t ime of their assem
bly they were the largest d i f fusion-
bonded structures in existence. They 
were received at Argonne in 1969 and, 
after being thoroughly tested, were 
stored to await an appropr iate t ime for 
instal lat ion. Pressure for operat ion of 
the ZGS for the experimental pro
gramme has beeen intense in the past 
two years and to f ind a suitable f ive-
month shutdown period for the instal
lation of the new chamber was very 
dif f icult . However, in the spr ing of 
1972 a combinat ion of f inancial pres
sure, the need to ful ly implement 
resonant extract ion, and the need to 
obtain a flat magnetic f ield prof i le for 
the accelerat ion of polarized protons 
(planned for 1973) gave the go-ahead 
for the instal lat ion. 

The accelerator came back into 
operat ion in less than two weeks, 
ref lect ing the care that went into the 
design and development of the new 
instrumentat ion and the thoroughness 
of the retuning strategy devised by the 
ZGS operat ing team. These act ivi t ies 
were given considerable attention in 
the months preceeding the shutdown. 
A ful l -dress rehearsal was carr ied out 
dur ing a machine research period in 
Apr i l when the ZGS was briefly retuned 
for 6 GeV fo l lowing the proposed 
retuning plan. This energy was chosen 
because previous experience sug
gested that many of the machine 
behaved very dif ferently at this energy 
compared wi th their famil iar behaviour 
at the normal operat ing energy of 
12 GeV. 

Retuning dur ing the week of Sep
tember 18-24 went almost exactly to 
plan. After accelerat ion to ful l energy 
the currents in the pole face windings 
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Comparison of the vertical tune characteristics 
of the ZGS before and after replacement of 
the epoxy-bonded vacuum chamber with a new 
all-metal chamber with pole face windings. For 
the old ZGS the tunes varied substantially as a 
function of radius; the curves in the figure are for 
the equilibrium orbit (R=0) and for the orbits with 
R equal to plus and minus six inches. The pole 
face windings have made it possible to eliminate 
the drastic tune shifts that previously existed in 
the early phases of acceleration. 

were adjusted to ' f latten' the tunes so 
that they closely resembled what 
would be expected with an ideal (theo
retical) zero gradient accelerator. This 
was greatly aided by the high degree 
of sophist icat ion attained with the 
real-t ime software for the control com
puter and its on-l ine display and with 
the automatic tune measuring instru
mentation. 

In the weeks ahead, top priori ty wi l l 
be given to br inging the many ex
periments (about ten) on the exper i 
mental f loor into simultaneous oper
ation as rapidly as possible. During 
the shutdown extensive modif icat ions 
to beam-lines and shielding were car
ried out and some of this work remains 
to be completed. High on the priori ty 
list is the tuning of a new r.f. sepa
rated beam to the 12 foot bubble 
chamber — initial (engineering) oper
ation of this beam is scheduled for 
the middle of October. 

NOVOSIBIRSK 
of VEPPs and VAPP 
News from the complex storage ring 
complex at the Institute of Physics, 
Novosibirsk. 

The 700 MeV electron-positron stor
age ring VEPP 2, which has been the 
scene of most of the col l id ing beam 
physics coming from Novosibirsk, is 
close to the end of an improvement 
programme which has added a new 
ring VEPP 2'. The aim is to achieve 
higher luminosit ies using a low beta 
section in VEPP 2'. Stored electron 
and positron beams wil l be transferred 
to the new ring from VEPP 2 and this 
has been accompl ished for electrons 
which circulated in VEPP 2' during the 
summer. 

The 3.5 GeV electron-positron stor
age ring VEPP 3 has not yet reached 
its design potential. Electrons were 
first injected in 1970 at an energy 

of 300 MeV. During the fol lowing year 
it was planned to use the ring to study 
the phenomenon of 'electron cool ing ' 
(see vol . 6, page 219) which is crucial 
to the aim of storing proton and ant i-
proton beams. However it proved im
possible to have the protons c i rcu
lating in VEPP 3 and the cool ing 
device 'Epocha' was not instal led. This 
l ine of research was therefore aban
doned in November 1971 and work on 
VEPP 3 turned back to electron-posi
tron beams. 

Electron beams of up to 100 mA in 
one bunch (l imited by longitudinal in
stabil ity) have been achieved and accel 
erated to 2.3 GeV. Beams have also 
been ejected (at 1.35 GeV) for an ex
periment to measure the magnetic 
moment of the positive sigma hyperon. 
The electrons produce gammas which 
can give hyperons in a second target 
posit ioned at the edge of a 1 MG field 
(produced by explosive compression 
of magnetic f lux). Emulsions record 
the proton from the sigma decay and 
the change of sigma polarization 
direct ion can be measured giving the 
magnetic moment. Higher intensity 
ejected electron beams (in the 10 1 2 

region) are however needed and up to 
now intensities have been around 
3 X 10 1 0 . 

Most of the effort on VEPP 3 this 
year has concentrated on achieving a 
good positron beam (Novosibirsk has 
no electron linac for the product ion 
and accelerat ion of positron beams 
which makes it more diff icult to 
achieve good quality beams.) The in
ject ion line provides positrons of 220 
MeV energy which have passed 
through a 6 T bending and focusing 
magnet. Obtaining a reliable good 
quali ty beam through the magnet has 
been the main diff iculty. The more 
l imited aim of reaching 10 mA stored 
positrons is now on the programme. 
This would yield a luminosity of over 
10 3 0 per c m 2 per s with a low beta 
sect ion. 
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The large storage ring, intended for 
proton-antiproton physics, will initially 
be used for electron-positron physics, 
beginning with energies up to 5 GeV. 
It is now known as VEPP 4. The first 
magnets are being installed. All the 
magnet cores are machined and many 
are assembled ready to be put in the 
ring. The vacuum chamber is sched
uled to be complete next spring. 
Beams for VEPP 4 will come from 
VEPP 3 and, obviously, the positron 
problem will be important here also. 

The proton-antiproton storage ring, 
VAPP, has been postponed for the 
future. In the meantime a special ring 
known as NAP-M is being built spe
cifically for the study of electron 

cooling. Experiments are scheduled to 
start in Spring 1973. The proton-anti
proton scheme would then involve a 
version of NAP to 'cool' antiprotons of 
2 GeV. The storage ring group hopes 
to demonstrate that they can store at 
least 106 antiprotons since this would 
be essential for physics experiments, 
corresponding to a luminosity of 10 2 6 

per cm 2 per s. 

BATAVIA 
Recent news 
Two items of news from the National 
Accelerator Laboratory : On 9 October 
multi-pulse injection from the 8 GeV 

Booster into the main ring of the 
accelerator was tried successfully. Up 
to now only one Booster pulse per 
accelerator cycle has been used. Six 
pulses were fed in per cycle and the 
beam intensity at 200 GeV consistently 
reached 10 1 1 during the first tests. 

On 10 October cooldown of the 
magnet for the 15 foot bubble cham
ber reached superconducting tempe
ratures and the full design field of 3 T 
was achieved in the large chamber 
volume. Full commissioning of the 
chamber has been delayed by pro
blems with the piston which are now 
receiving attention. 
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COMMENTS ON ASTROPHYSICS AND 
SPACE PHYSICS 
Edited by A. G. W. Cameron 
This is a bimonthly journal devoted to critical 
commentaries on significant developments in 
scientific literature, featuring columns in the 
fields of astrophysics and space physics con
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Six issues per volume. 
Regular Subscription Rates 
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Libraries: $35.00 individuals: $11.00 
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This journal presents critical survey articles 
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interactions of matter. These contain original 
research in the sense of yielding new insight 
and understanding of a given subject. 
Four issues per volume. 
Regular Subscription Rates 
per volume postpaid 
Libraries: $45.00 individuals: $15.00 
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