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During the first half of November the 

proton synchrotron was shut down for 

rout ine maintenance and modif icat ions 

as wel l as changes to the external 

beams. One of the major jobs was the 

installation of new main cool ing-water 
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The cover photograph shows that the 
main auditorium at CERN has more than 
one use, and that a young audience can 
be even more attentive than the physicists 
and engineers who more often occupy the 
seats. The occasion was the performance 
of a play called ' Capucines ', presented 
by the drama group of the international 
organizations, 'Harlequin and Co. ' , during 
the first of this year's two Christmas par­
ties bringing together the children of 
CERN staff and some of those from 
neighbouring communities. Also on the 
programme were a f i lm and a conjurer, 
as well as refreshments and the visit of 
Father Christmas. 
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pipes between the cool ing room and 

the South experimental hal l , increasing 

the capacity avai lable for the cool ing of 

beam-transport magnets by about 20 

per cent. !n fact the l imitat ion is now 

prov ided by the pumps rather than by 

the pipes and eventual replacement of 

these by more powerfu l ones wi l l p ro ­

v ide for an even greater f low. 

A m o n g the work carried out at the 

linac in this per iod were a rearrange­

ment and real ignment of all the appara­

tus concerned with transport ing the p ro­

ton beam from the end of the linac to 

the entry to the synchrotron, and a mod i ­

f ication of one of the tr iplet magnetic 

lenses between the pre- injector and the 

linac. Further equipment for carrying 

out measurements on the beam was 

also put into place. One result of these 

efforts appears to have been a further 

increase in the current accelerated 

through the linac when operatron was 

resumed. 

In the r ing, the radiofrequency ac­

celerating unit in section no. 51 was 

removed, and the vacuum box for the 

' rap id beam def lector ' inserted in its 

place. At the same time the r.f. system 

was modi f ied to al low for voltages of 

3.05, 3.2 and 3.6 kV, instead of 2.85, 

3.2 and 3.6 kV. The new lowest value 

corresponds to normal acceleration wi th 

the 15 accelerating cavities that remain. 

Among other work, the controls were 

f inished and all the cabl ing installed 

for the rapid beam deflector, which wi l l 

be used to provoke a relat ively short 

burst of protons on an infernal target. 

The radiat ion produced around the 

accelerator dur ing operat ion has caused 

the rubber tub ing carrying the cool ing 

water to and from the r ing magnets to 

lose its elasticity and strength, and 

dur ing this shut-down all the tub ing was 

replaced, except on two magnets which 

were inaccessible because of part of the 

neutr ino beam. The new tub ing is ex­

pected to last about 4 years in most 

parts of the r ing, but if may have to be 

renewed more often in the target areas, 

where the radiat ion intensity is much 

higher. 

In the East experimental hal l , a new 

beam, 03, was constructed to serve the 

Ecole Polyfechnique heavy-liquid bub­

ble chamber, now modi f ied to contain 

a l iqu id -hydrogen target. By using a 

new type of jo in ted vacuum chamber 

between the poles of the bend ing 

magnets, if has been possible to make 

part of this beam common wi th the 02 

beam already in existence. Work was 

also begun on another beam, known as 

cs, which is the latest in the family of 

V beams to p rov ide protons scattered 

out of the synchrotron at approximately 

ful l accelerated energy. In the South 

hal l , more work on beam modif icat ions 

prepared the long dis beam for use in 

the cal ibrat ion of spark chambers from 

the neutrino exper iment, and changes 

for a similar purpose were made to the 

as beam in the North hall. 

The spark-chamber cal ibrat ion runs 

were carried out when operat ion of the 

machine was started again on 21 No­

vember, and a number of counter and 

spark-chamber experiments were con­

t inued. 

At the synchro-cyclotron, the main 

experiments, as for the past few months, 

were concerned wi th aspects of the 

'po lar izat ion ' of positrons (that is, the 

degree of a l ignment of the axis of spin 

wi th the d i rect ion of f l ight). A m o n g 

results still be ing evaluated were those 

for the 'ABC exper iment ' , the first part 

of which was carr ied out ai the SC 

dur ing September and October. The 
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The editor of CERN COURIER and the staff of the Public 

Information Office fake this opportunity to send to all 

readers their best wishes for 1964. 
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Lectures on bubble-chamber analysis programmes 
To convert the measurements of the tracks on two stereo­

scopic photographs into a complete descript ion of a particle 

interaction inside a bubble-chamber takes the IBM 7090 

computer at CERN about 15 seconds. What is normally 

neglected in statements of this k ind is the fact that to wr i te 

the ' programme ' for such a calculat ion has probab ly taken 

between 10 and 20 man years. 

The computer does arithmetic ; the programme is a com­

plete set of coded ' instructions ' which causes the computer 

to perform a long series of mathematical operations on the 

data suppl ied to if by the input tapes, in order to solve a 

particular prob lem. The t ime taken to prepare the p ro ­

gramme is wel l spent, of course when the same set of 

calculations has to be carried out on many thousands or 

hundreds of thousands of sets of data. What takes 15 seconds 

on an electronic computer might take several days wi th a 

hand calculator — and even that requires a programme of 

a kind. 

Over the past few years the Data Handl ing (DD) Division 

at CERN has compi led a set of ' s tandard ' programmes 

(referred to by cryptic names such as REAP, THRESH, and 

GRIND) for the solution of problems invo lv ing bubb le -

chamber interactions. Each experiment, however, requires 

specific modif ications to the basic programme, which have 

to be worked out, incorporated and checked. This also 

takes t ime, and the experimental programme is now of such 

a size that the Division's programmes are be ing left wi th 

l itt le oppor tun i ty for making fundamental improvements to 

the existing programmes and for work ing out new ones. 

When , earlier this year, the exper imentat ion section of the 

Division was transferred to the Track Chambers Division, if 

was dec ided that the 'upkeep ' of these existing programmes 

should also become the experimental physicists' respons­

ib i l i ty after the end of 1963. In this way, the DD Division 

wou ld be free to concentrate on new developments, such as 

more compl icated programmes for the automatic analysis of 

bubble-chamber and spark-chamber photographs and the 

use of counters and spark chambers connected direct ly to 

the computer. 

This was the background to a series of lectures on bubb le -

chamber analysis programmes, organized by the Data Hand­

l ing Division and held recently in the Counci l chamber at 

CERN, from 14 October to 7 November. The lecturers were 

the peop le who had deve loped the various programmes, 

the audience present and possible users of them. The aim 

of the lectures was to explain the mathematical methods 

invo lved in preparat ion and the deta i led contents of each 

of the programmes. A l though envisaged at an earlier stage 

as an informal discussion with the relat ively few CERN 

physicists who wou ld take over responsibi l i ty for the app l i ­

cation of the general programmes to their own experiments, 

the actual course had about 110 part icipants, 50 from within 

CERN and 60 from outside. Most of the visitors were from 

universities and research institutes in the Member states who 

fake bubble-chamber f i lm from CERN for measuring and 

send the data back for analysis or else use a similar com­

puter, but qui te a number of them came from the U.S.A. 

This outside interest is not so remarkable, perhaps, when it 

is remembered that about two-thirds of all the bubb le -

chamber pictures obta ined at CERN are used by other 

laboratories, often for experiments in which CERN does 

not otherwise col laborate. 

After a general introduct ion and a talk on the pro­

gramme REAP, by G. R. Mac leod (DD Division), the first 

week of the course cont inued wi th sessions on THRESH, 

by W. G. Moorhead (DD) and Miss A. M. Cnops (DD), and 

ended with a discussion of tape-handl ing routines by 

R. Lorking (DD). REAP is the input programme which converts 

the information received on punched paper tape from the 

measuring projectors (lEPs) into a form suitable for the 

computer, checking it for consistency at the same time ; 

THRESH, the next stage in the series, is the geometr ical 

reconstruction programme which controls the calculations 

necessary to convert the measurements made on each of 

the two stereoscopic photographs into space co-ordinates, 

the numbers representing the posi t ion of each track in three 

dimensions, inside the bubble-chamber. 

The middle two weeks of the course were spent on 

GRIND, the lecturers be ing R. Bock (Track Chambers 

Division) and H. Schneider (also TC). GRIND tests certain 

kinematic hypotheses to f ind how closely each one fits the 

reconstructed event, thus, for example, enabl ing the phy­

sicist to determine the most p robab le explanat ion of the 

interaction. This programme produces a magnetic-tape 

' l i b r a r y ' for each experiment, containing all the calculated 

data for each of, perhaps, some 30 000 events. 

In the last week the lectures concerned programmes 

more adapted to the analysis of specific experiments than 

to the general calculations per formed by REAP, THRESH 

and GRIND. R. Bock, W. A. Cooper , G. Lynch, E. Ma lamud, 

(all TC) and F. Beck (DD) spoke on BAKE and SLICE, which 

both al low the GRIND output tapes to be scanned and 

addi t ional calculations to be per formed on them ; SUMX 

(adapted from a programme wri t ten at the Lawrence 

Radiation Laboratory in Berkeley, U.S.A.), which gives a 

graphical representation of the results in the form of 

histograms ; and MILLSTONE, a special version of GRIND 

for certain calculations € 

experiment has been designed to in ­

vestigate an unexplained result, ob ta i ­

ned earlier at Berkeley, that appeared 

to show a new resonant state of the 

two-p ion system. This is the so-called 

'ABC anomaly' , named after its disco­

verers A. Abaskian, N. E. Booth and 

K. M. Crowe. The CERN experiment 

used a negative p ion beam incident on 

a hydrogen target to produce a neutron 

and two pions, and the p ion tracks 

were recorded by spark chambers. As 

wel l as scanning the pictures and mea­

suring the tracks in the normal way, the 

group is t ry ing out a simple automatic 

system in which the spot of l ight from 

the screen of a cathode - ray tube is 

made to scan automatically along the 

image of each gap of the spark cham­

ber and to record the posit ion of each 

spark. This data is fed info a computer 

to reconstruct the complete track. The 

method can only be used, however, 

wi th very 'c lean' films containing few 

spurious sparks or other background. 

Early in the month the ' temporary ' 

extension to the neutron room, was dis­

mantled and work then began on the 

permanent structure to replace it 6 
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