
beam-l ine cal led m12, to take probably 
400 000 photographs in the t ime between 
the two neutr ino exposures. It wi l l be 
a imed at the observat ion of neutral 
mesons and especial ly at the study of 
the decay into two gammas (about wh ich 
l i tt le is known because, up to now, it has 
been di f f icul t to observe) and the decay 
into posit ive and negat ive pions and a 
gamma (which wi l l help c lear up the 
quest ion of the quantum numbers of the 
neutral meson). 

ISR magnets powered 
Commissioning of the main magnet power 
supply for the Intersect ing Storage Rings 
began on schedule on 3 August . Current 
was passed through both comple te magnet 
r ings (268 magnet units) for the f irst t ime. 
The design peak current is 3750 A to pro­
duce a peak f ie ld of 12 kG wh ich wi l l hold 
28 GeV protons in the magnet r ings. The 
power is then 7 MW per r ing. 

Unl ike convent ional acce lera tor magnet 
power suppl ies, the ISR system does not 
need to provide pulsed current. It does, 
however, have qui te except ional stabi l i ty 
cr i ter ia to satisfy in order that the beams 
can be retained c i rcu la t ing in the magnet 
f ie ld for many hours. The magnet current 
has to be held stable to ± 3 X 1 0 ~ 5 of its 
nominal value over ten minutes and to 
wi th in ±10~ 4 over two months. This 
appl ies over the ful l current range needed 
to store beams wi th energies f rom around 
8 GeV to 28 GeV. Two big power supply 
units, of 7 MW each, having ref ined regu­
lat ion systems have been manufactured by 
Smit-Brent ford (Nether lands-UK). 

The init ial tests went very smoothly 
which is no smal l achievement when the 

Intersect ing Storage Rings are the biggest 
accelerator magnet system ever bui l t up 
to now. Tests are cont inuing every week­
day f rom 16.00 h to 06.00 h when the ISR 
tunnel is c losed. 

Dur ing the rest of the t ime, work in 
the tunnel cont inues. Long sect ions of 
the ul t ra-high vacuum system have been 
instal led, baked out and pumped down. 
The vacuum system for the ISR is another 
'b iggest ever' and we must return to it in 
a later issue since it is one of the great 
achievements in connect ion wi th the pro­
ject . The two beam transfer l ines to feed 
the r ings are under vacuum and tests on 
the beam transport magnets have been 
under way for some t ime. The cruc ia l r.f. 
system for both rings has also success­
ful ly passed its f irst tests. 

Beam monitoring 
Since June the Beams Group of the 
Nuclear Physics Division has had a new 
tool to help in the sett ing up of the beams 
feeding exper iments. It consists of a beam 
moni tor based on proport ional mul t iwire 
chambers (PMC) coupled to a computer , 
wh ich provides almost instantaneous 
informat ion on the main features of the 
beam, i.e. energy spect rum, d ivergence 
spect rum, beam prof i le, emit tance, etc. 

The main advantages of this equip­
ment, developed by H. Verwei j and G.B. 
Lindsay (electronics) and J . Baele (pro­
grams), result f rom the propert ies of the 
PMC and inc lude: 

a) operat ion with relat ively intense 
beams (a few mil l ion part ic les per 
second) wi thout becoming saturated — 
thanks to the very short resolut ion t ime 
of the PMC (60 ns); 

b) being unaffected by magnet ic f ie lds ; 
c) prov id ing a high degree of spat ial 

resolut ion a l lowing small sect ions of the 
beam to be analysed. 

The propor t ional mul t iwire chamber 
wh ich is used has wires in two planes 
(horizontal and vert ical) , each plane con­
ta in ing th i r ty- two wires three mi l l imetres 
apart (the d is tance between the wires can 
be changed as needed). A pulse ampl i ­
f icat ion, shaping and stor ing system is 
connected to each wire (the system being 
of the type descr ibed in CERN COURIER 
vo l . 10, page 151). The informat ion thus 
provided is read off sequential ly in groups 
of four wi res and passed to the computer . 
A measur ing system usually compr ises 
three or four chambers of this type in ­
stal led at points along a beam-l ine, usual ly 
in associat ion wi th focusing lenses and 
bending magnets. 

The assembly operates on a sample 
basis ( taking about 100 to 1000 readings 
per burst of part ic les down the beam-
line). The data are handled by an HP 
216/B computer equipped wi th a keyboard, 
a wr i te- in unit, a tape-punch reader and a 
screen. The operator can thus interact 
wi th the computer as the beam is being 
ad justed. Data handl ing is v ir tual ly s imu l ­
taneous, and the results can be ei ther 
d isplayed on a cathode ray screen or 
pr inted out on tape in a number of dif­
ferent ways. 

It is possible, by means of such a 
system: 

1) to obta in a very complete descr ip t ion 
of the beam after only a few bursts, wh ich 
would previously have been possible only 
after several hours; 

2) to understand the behaviour of the 
beam better and to set it up more easi ly 
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— in the more compl icated cases, th is 
wi l l great ly reduce the t ime former ly 
wasted in t r ia l -and-error set t ings; 

3) to cal ibrate the beam easily, thus 
help ing the exper imenters considerably . 

The equipment was f irst used in June to 
cal ibrate the p5 beam in the East Hal l , 
and gave an accuracy of 0.5 % on the 
momentum measurements. Some improve­
ments have since been made in order to 
increase the f lexibi l i ty and to provide even 
better accuracy. 

Linac troubles 
From the beginning of July the per­
fo rmance of the 50 MeV l inac feeding the 
proton synchrot ron became errat ic and in 
the midd le of the month the PS was 
stopped (from 17 to 19 July) in an at tempt 
to f ind and cure the source of the t rouble. 
It was brought back on the air at reduced 
power. The output current at 50 MeV was 
l imi ted to about 55 mA rather than the 
usual hefty beam of 110 mA. This was be­
cause the beam loading in tank 3 cou ld 
not be compensated for an intense ac­
celerated beam. Fortunately the effect on 
the PS accelerated intensity was compa­
ratively smal l causing a reduct ion in the 
average beam from 1.5 to 1 .4X10 1 2 pro­
tons per pulse. 

The di f f icul t ies seem to have been 
caused init ial ly by a detect ing loop wh ich 
was prot rud ing too far into an r.f. power 
line by about 1 mm. The extent of the 
spark ing damage at this point suggested 
that breakdown had occur red steadi ly for 
some t ime, and had progressively broken 
down cables and components by ref lect ion 
over-vol tages. It had also indi rect ly led to 
fur ther breakdown elsewhere by requir­
ing other parts of the r.f. system to run 
at vol tages higher than normal in order to 
compensate for the loss of power. 

Contr ibut ing to the problems also was 
the s l ight ly lower power capaci ty of a new 
set of cables f rom a di f ferent manu­
facturer, and low gain in one of the beam 
loading compensat ion power ampl i f iers. 
The system was tuned up again sat is­
factor i ly at the beginning of August , but 
it has been dec ided to replace the 
ampl i f ier dur ing the next maintenance 
per iod. 

SERPUKHOV 
Experimental programme 
At the beginning of August several sc ien­
tists f rom the Institute of High Energy 
Physics at Serpukhov visi ted CERN. They 
saw the progress on the items of equip­
ment (fast e ject ion system, r.f. separators) 
being prepared for use on the 76 GeV 
synchrot ron at Serpukhov and studied 
other aspects of CERN's work, part icular ly 
the data handl ing faci l i t ies for bubble 
chamber f i lm. Whi le they were at CERN, 
Professor A.A. Logunov, Director of the 
Insti tute, gave a special seminar to theo­
ret ic ians and a general seminar, together 
wi th Dr. V.A. Yarba, on the exper imental 
programme at Serpukhov. The fo l lowing 
informat ion was drawn f rom the general 
seminar. 

Professor Logunov began by express­
ing his great sat isfact ion wi th the progress 
of the CERN-Serpukhov col laborat ion both 
in terms of the jo int exper iments and of 
the development of machine equipment. 
He expressed his conf idence that the 

co l laborat ion wh ich has begun so very 
wel l wi l l prove sti l l more frui t ful for both 
Laborator ies in the future. 

Performance of the accelerator 

In 1969 the 76 GeV proton synchrotron 
operated for 3700 hours of wh ich 3000 
hours were used for the physics research 
programme. The peak beam intensity was 
1 .5X10 1 2 and the average per cycle was 
0 .6X10 1 2 . The magnet cycle f lat-top at all 
energies up to 70 GeV was up to 1.5 s 
long and usually two or three exper iments 
were tak ing data s imul taneously wi th a 
spi l l t ime of 0.3 to 0.5 s. A fast spi l l suit­
able for bubble chamber physics has also 
been achieved. The machine schedule was 
20 days of cont inuous operat ion fo l lowed 
by a 10 day shutdown. 

In the f irst half of 1970 the accelerator 
operated for 2000 hours and the rel iabi l i ty 
of all components is being steadi ly im­
proved. A long shutdown began on 20 July 
(it wi l l extend to 15 October) and wi l l be 
occup ied mainly in preparat ions for the 
fast e ject ion system. 
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EXPERIMENTS AT SERPUKHOV 

Beam channel Experiment 

Beam 2 1. Total cross-sect ion measurements 

(30-65 GeV/c) 2 . Elastic scat ter ing 

3. 6 m spectrometer 

Beam 4 4. Pion-proton charge exchange 

(20-45 GeV/c) 5 p jon-neutron backward scat ter ing 

6. Search for heavy part ic les and ant inuclei 

7. CERN-Serpukhov missing mass spect rometer 

8. 2 m heavy l iquid bubble chamber f rom Dubna 

Neutral Beam 9. Neutral kaon, regenerat ion on hydrogen 

Internal Beam 10. Elastic proton-proton and proton-deuter ium 
scatter ing 


