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It wi l l then lock onto the star and the 
computer wi l l do the calculat ions to 
take account of the earth's rotat ion 
and make the adjustments to keep 
the star in view (and of course keep 
the dome, shutters, mirror and s idero-
stat also in phase). Further compl i ­
cat ions that the computer can take 
care of are correct ions for the bending 
of the mechanical parts of the tele­
scope accord ing to the part icular 
or ientat ion and correct ions for the 
th ickness of the air layer (giving 
atmospher ic refraction) traversed by 
the incoming light. 

During the observat ion per iod the 
astronomer wi l l communicate wi th the 
te lescope via the computer 's cathode 
ray display and keyboard. Data wi l l 
be col lected and stored by the com­
puter but wi l l normally be t ransferred, 
for example to magnetic tape, to be 
taken away to a larger computer for 
analysis. However some data reduct ion 
wi l l be possible to give samples of the 
qual i ty of the information being co l ­
lected. 

Test ing of the computer control 
scheme, wi th mock-ups of motor dr ive 
systems etc., is already underway and 
the computer programs are being 
developed. 

The present schedule cal ls for 
assembly of the te lescope in Europe 
early in 1975 and, if all goes wel l , the 
te lescope should move to Chi le at the 
end of the same year and come in to 
use in 1976 on La Sil la mountain. 

Booster commissioning 
Running in of the PS Booster started 
on 1 May. The Booster is one of the 
major i tems of the improvement pro­
gramme at the 28 GeV proton synchro­
t ron. It wi l l take the l inac beam at an 
energy of 50 MeV and, in four super­
posed rings, accelerate the protons to 
800 MeV before feeding them to the 
synchrotron. By inject ion at this higher 
energy the space charge l imit in the 
PS wi l l be raised and it should then be 
possible to achieve beam intensit ies 
in the 10 1 3 protons per pulse region. 

At the t ime of wr i t ing, there have 
been five exper imental runs with the 
Booster. At the t ime of the f irst run it 
was a comparat ively 'unal igned' ma­
chine — al ignment of the quadrupoles 
was going on progressively in paral lel 
wi th the f irst tests. On 3 May, the beam 
was taken 2 V 2 t imes around Ring 3 
(Ring 3 is in the same vert ical plane as 
the l inac beam and hence inject ion 
was s impl i f ied, being two-dimensional 
rather than three-dimensional as wi l l 
be required for the other Rings). At 
that t ime about half the quadrupoles 
were a l igned. 

Two days later a c i rculat ing beam 
was achieved and the signal induced 
by the beam can be seen in the photo­
graph. On 16 May, with the machine 
ful ly a l igned, the beam circulated for 
7 ms (4200 turns). The beam was lost 
only when steered out to the vacuum 
chamber wal l under the inf luence of 
the rising magnet ic f ield (no r.f. 
accelerat ion being appl ied). 

In the next issue we hope to report 
further progress on the running in of 
the in ject ion beam-l ine and the PS 
Booster. 

Spring Study 
During the last two weeks of Apr i l a 
concer ted at tack on the theoret ical 
aspects of the SPS design was held at 
CERN. It brought together about 

twenty machine theorists f rom other 
Laborator ies and, when a similar num­
ber of part ic ipants f rom CERN itself is 
added, it must have been one of the 
largest gather ings of its type ever to 
be held. 

The Study fo l lowed an init iative of 
the Advisory Machine Commit tee and 
is one of the ways in which the 
accelerator expert ise in the other Eu­
ropean Laborator ies is being brought 
into the SPS project. There were 
people f rom Frascati , Orsay, Ruther­
ford, DESY, Daresbury, Saclay and 
Karlsruhe, plus one part ic ipant f rom 
Brookhaven. 

The exercise started in March when 
a series of talks by Laboratory II 
Group Leaders presented the machine 
design. With this basic information the 
theoret ic ians were able to get their 
teeth into ref ined aspects of ant ic i ­
pated machine behaviour. For exam­
ple, they were able to tackle such 
topics as high intensity effects which 
there had not been t ime to go into 
in great detai l in the course of the 
preparat ion of the design report 
(CERN 1050). As a result, though there 
were no recommendat ions to change 
any important features of the design, 
the machine is much better understood 
and some potent ial di f f icult ies, which 
might arise when every possible bit 
of intensity is squeezed from the 
machine, have been identi f ied and now 
can be steered around. 

Topics inc luded a study of the 'stop-
bands' where more detai led f igures 
were fed into such things as the re­
sonance widths and the growth rates 
for instabi l i t ies. The possibi l i t ies of 
select ing a dif ferent work ing point 
were examined but none seemed 
clearly preferable to the 27.75 value 
previously selected. A look at instabi l i ­
t ies and the correct ing elements wh ich 
would be needed to cure them d id 
br ing some minor changes. The num­
ber of correct ion sextupoles can be 
reduced but their places wi l l need to 
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On the evening of 5 May a beam transformer 
in Ring 3 of the PS Booster recorded this signal 
indicating that a circulating beam had been 
achieved for the first time. To make monitoring of 
the beam easier it was chopped into five bunches 
at the linac input. From the third turn on, three 
of the bunches appear at much reduced intensity. 
When this was analysed later, it seemed probably 
due to a timing error on the fast injection 
kicker magnet. 

be taken by octupoles required to cope 
wi th the 'resistive wal l instabi l i ty ' . (The 
effect of the octupoles on eject ion 
condi t ions has not yet been worked 
out.) Disturbance of the beam at t ran­
si t ion seems to be no problem. Insta­
bi l i t ies due to the presence of electrons 
f rom the ionizat ion of the residual gas 
could be t roublesome but the intro­
duct ion of a gap in the accelerated 
beam would cure it. Beam-component 
interact ions which could perturb the 
beam do not seem to be a worry wi th 
the possible except ion of interact ions 
wi th the r.f. cavity structure. 

A look was also taken at possible 
future storage ring schemes, the aim 
being simply to keep opt ions open — 
to avoid doing anything unnecessari ly 
wh ich would make the SPS acceler­
ated beams less suitable for storage 
r ings should this seem an appropr iate 
development many years f rom now. 
Among the schemes examined were a 
superconduct ing conversion of the ISR 

for higher energies (where the SPS 
character is t ics look good), a by-pass 
scheme (where potential luminosit ies 
and costs do not look encouraging) 
and electron-proton schemes (where 
physics interest is current ly high). 

Another study is planned for the 
autumn when the work wi l l concen­
trate on beam diagnost ic equipment 
for the SPS. 

Leptonic decays 
of hyperons 
An exper iment to study the leptonic 
decays of negative hyperons is under 
way in the East Hall of the 28 GeV pro­
ton synchrotron. This is another 
example of an experiment which was 
impossible prior to the recent sett ing 
up of hyperon beams at Brookhaven 
and at CERN. 

The exper iment is being carr ied out 
by a col laborat ion of scient ists f rom 
CERN, Ecole Poly techniqueand Orsay. 

The same team is now publ ishing the 
results of the previous experiment on 
the hyperon beam in which they looked 
at the s igma minus-proton total cross-
sect ion where the quark model pre­
dicts a relat ionship between this cross-
sect ion and other known cross-sec­
t ions (the beam-l ine and the exper i ­
ment were descr ibed in vol . 11, page 
191). Expressing their result brief ly — 
the quark model has stood up to the 
test. 

The new exper iment adds two stream­
er chambers to the col lect ion of 
detectors and the sequence of equip­
ment now reads as fol lows : the high 
energy slow ejected beam from the PS 
hits a target to produce the hyperons 
(higher energy increasing their l i fe­
time) wh ich are f i l tered out through a 
focusing and analysing system c rowd­
ed together in only 3.7 m of beam-
line to preserve as many of the short­
l ived hyperons as possible. The beam-
line consists of two bending magnets 
and two short superconduct ing qua-
drupoles. A DISC (differential Cheren-
kov counter) at the output of the 
beam-l ine selects between the dif ferent 
part ic les. A useful f lux of about 100 
negative s igma hyperons is obtained 
f rom a beam of 2 X 10 1 1 protons on 
the target. Mult iwire proport ional 
chambers on either side of the DISC 
give the d i rect ion of an incoming hy­
peron to a precis ion of ± 0.5 mrad. 

A smal l sweeping magnet gets rid of 
low energy electrons just before the 
part ic les enter the first streamer 
chamber. This chamber is 3 m long, 
bui l t by Orsay and Ecole Polytechni-
que, and is performing wel l . The lep­
tonic decays of interest (such as nega­
tive s igma hyperon decaying into 
neutron, e lectron and ant ineutr ino or 
into lambda, e lectron and antineutr ino) 
take place in the streamer chamber 
and the charged part ic le t racks can be 
photographed. A threshold Cherenkov 
counter fo l lows to identify the elec­
trons (pions, wh ich occur much more 
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