
29th Session of Council 

Delegates f rom the th i r teen Member 
Sta tes of C ER N met on 25 March for 
the 29th Sess ion of Counc i l , w i th 
Mr. J . H. Bannier (Nether lands) pre-
s id ing . 

This was a spéc ia l meet ing o r ig in -
al ly ar rangea in the hope that a 
déc is ion cou ld be made on the p ro-
j e c t for in tersec t ing s to rage r ings. 
In the event, th is déc is ion was not 
poss ib le , but the meet ing p rov ided 
the occas ion for a rev iew of p rogress 
on the who le European fu tu re p ro
gramme and of how it f i t t ed in w i th 

imi lar ideas in other parts of the 
w o r l d , par t icu lar ly wi th the c o m p r e -
hensive p rogramme presen ted to 
Congress in the U.S.A. 

Fur ther déta i ls of th is meet ing are 
g iven on pp. 69-71 of th is issue. 

PS experiments in March 

Dur ing the f i rs t per iod of March , the 
p ro ton synchro t ron was used mainly 
fo r counter exper iments , a l though in 
the second week the 81 -cm bubb le 
chamber was also in use in the k 4 

beam of the Nor th hal l . The acce le r -
ator was opera ted to g ive p ro tons 
w i th a momentum of 19.2 GeV/c , w i th 
a ta rge t p rog ramme inc lud ing a 
300-mi l l isecond l o n g burst ' on ta rge t 

o. 1 and a répét i t ion rate of one 
puise every 2.3 seconds. 

A m o n g the counter exper iments , the 
missing-mass spectrometer, rad ica l ly 
redes igned and incorpora t ing many 
new componen ts ( inc lud ing sc in t i l
lat ion counters such as that i l lus t ra ted 
in last month 's issue) was used in an 
invest igat ion of mesons wi th i so top ic 
spin 1 and mass be tween 600 and 
1100 MeV /c 2 . The CERN/Ivry group 
t ook another 100 000 spark -chamber 
pho tographs , and in the proton scat-
terîng experiment, w i th son ic spark 
chambers and an on- l ine compute r , 
90 000 events were reg is tered of scat -
te r ing f rom lead and 68 000 of scat ter -
ing f rom copper . 

Con t inu ing thei r invest igat ion of 
an t ip ro ton -p ro ton ann ih i la t ion, the 
Paplep group ob ta ined another 35 000 
spark -chamber photographs . A f te r 

news had been rece ived of the obser
vat ion in A m e r i c a of the an t ideu teron , 
they also spent a few hours invest i -
ga t ing the occu r rence of this 'ant i -
nuc leus ' in the i r rru beam. A b o u t 
100 were de tec ted , ind icat ing a 
p ropor t i on of 1 an t ideuteron for every 
six thousand mi l l ion négat ive pions. 

As ment ioned in last month 's CERN 
COURIER, the CERN 2-metre hydro-
gen bubble chamber was brought into 
use dur ing the second half of March , 
af ter tes t ing and ' tun ing ' of the new 
O Ô beam line. Its opéra t ion was very 
sat is factory. 

A t the same t îme the 81-cm Saclay/ 
Ecole Polytechnique bubble chamber 
t ook 174 000 pho tographs of an t ip ro
tons s topped in deu ter ium, after tak ing 
90 000 pho tographs of ant ip ro tons in 
hydrogen the week previously. In 
fac t it should be no ted , as was 
announced dur ing the March Counc i l 
Sess ion, that th is chamber has now 
taken more than 5 million photographs 
s ince it was put into opéra t ion at 
C ER N in May 1961. The length of 
f i lm involved is about 1500 km! 

Another new bubble chamber 

Effect ive ly a new instrument, the 
en la rged C E R N heavy-liqutd bubble 
chamber had its f i rs t tes t runs dur ing 
February. S tud ies of its opera t ing 
charac ter is t i cs were car r ied out dur
ing March and wi l l be con t inued unt i l 
the p roposed ant ineut r ino run in May. 
This chamber , wh ich is normal ly f i l l ed 
wi th 1180 l i t res of f réon , is at présent 
the largest in the wor ld , in terms of 
v is ib le vo lume of l iqu id . 

A lso in prépara t ion for the an t ineu
t r ino run, the PS opera tors have been 
ga in ing expér ience in handl ing the 
fas t -e jec t ion System, wh ich they are 
tak ing over f rom the des igners in the 
NPA Div is ion who have been oper
at ing it s ince its insta l la t ion. 

TV beam watching 

External p ro ton beams are, in fac t , 
much in év idence in the work of the 
PS Div is ion and a great deal is be ing 
done in prépara t ion for the insta l lat ion 

of the f i rs t é jec t i on System and pro ton 
beam l ine in the East area. 

Par t icu lar ly in the ear ly s tages of 
tes t ing and opéra t ion , it w i l l be neces-
sary to observe the path of the exter
nal beam in o rder to fac i l i ta te co r rec t 
ad jus tment . Both for ease of opér
at ion and because of rad ia t ion 
hazards, th is observa t ion wi l l be 
made w i th the a id of a number of 
remote ly con t ro l l ed té lév is ion caméras. 
This , of course, is not a new techn ique 
at C E R N , but a comp le te l y new v iew-
ing System, of commerc ia l manufac ture 
apar t f rom some of the sw i tch ing 
Systems, is be ing insta l led for the 
purpose. In the f i rs t half of March 
th is system was sub jec ted to a l i fe 
test , to see how it wou ld opera te 
dur ing the who le e leven days ' running 
per iod of the acce lera tor . 

A l t hough the p ro ton beam i tsel f is 
qu i te inv is ib le , i ts path wi l l be shown 
by p lac ing f l uo rescen t screens in 
su i tab le pos i t ions , each screen l ight-
ing up where the par t ic les pass 
th rough it, to g ive an ind ica t ion of the 
pos i t ion and 'shape ' of the beam. 
This techn ique , the o ldes t known 
method of par t i c le dé tec t i on , has been 
a l l ied to one of the newest ' industr iaF 
T V Systems to enab le ail the f luores
cent screens to be v iewed in the PS 
main con t ro l room. 

One caméra wi l l look at the sep tum 
magnet tha t e jec ts the pro tons f rom 
the acce lera tor , two more wi l l look at 
screens in the path of the beam, and 
a four th wi l l observe the externa l 
ta rge t at the end of the beam l ine. 
A t présent , a r rangements are be ing 
made to v iew the beam e jec ted f rom 
sec t ion no. 58 of the synchro t ron , bu t 
a s imi lar system wi l l be used for the 
later beam star t ing f rom sec t ion 62. 

The té lév is ion caméras are of 
par t icu lar in terest , because of the i r 
smal l s ize and remote -con t ro l f ac i l i -
t ies . They are of a t ype that was 
deve loped for use inside nuc lear 
reactors and other inaccess ib le p laces 
and have the advantage fo r C ER N use 
that even the pre-ampl i f ie rs , as we l l 
as the o ther e lec t ron ic componen ts , 
can be p laced away f rom the areas of 
h igh radiat ion intensi ty. The caméra 
tube i tsel f is sh ie lded to some extent 
against rad iat ion and the unit looks 
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someth ing l ike a smal l t e lescope , 
7.6 cm in d iameter , 32 cm long and 
we igh ing 3.2 kg. 

In the PS East area, on ly the 
cameras wi l l be ins ide the synchro
t ron tunne l , the p re -ampl i f ie rs and 
camera-con t ro l units be ing ou ts ide in 
the so-ca l led Eas t -e jec t ion bu i ld ing . 
Two te lev is ion moni tors w i th 20-cm 
screens wi l l be insta l led in the main 
con t ro l room, wi th means for se lec t ing 
the v iew shown by any one of the 
cameras. The sensi t iv i ty of the 
cameras is such that p ic tures of nor
mal cont ras t can be ob ta ined w i th 
an i l luminat ion of only 10 lux — about 
the same as tha t of a reasonably we l l -
lit s t reet at night. 

Aga in in tended pr imar i ly fo r the 
new e jec t ion system, though it also 
has more genera l uses, an ins t rument 
has been des igned by the PS Radio-
f requency Group to enable e lec t ron ic 
measurements to be made at p rec ise ly 
de te rm ined t imes in the PS cyc le . 
Ca l l ed a cascade counter, it has two 
inputs, the f i rs t of wh ich is connec ted 
to the s tandard t im ing pulses of the 
PS and the second to pulses con t ro l
led by the s ignal to be measured. 
Coun t ing begins au tomat ica l l y af ter a 
cer ta in number of pulses have en te red 
the f i rs t input, the number be ing preset 
to g ive the requ i red t ime delay be
tween the star t of the who le opera t ion 
and the tak ing of any par t icu lar mea
surement . 

Nuclear-structure experiment 
at the S C 

As desc r ibed in last month 's issue, 
the insta l la t ion of the new s low-
e jec t ion equ ipment in the synchro
cyc lo t ron c reated some d i f f i cu l t ies , 
but the f i rs t week of tests af ter pu t t ing 
the acce le ra to r back into opera t ion 
showed that it had been wor th whi le . 
Overa l l beam intensi t ies up to 6 0 % 
of that of the fas t -e jec ted beam were 
ob ta ined , wi th a duty cyc le of 3 0 % ; 
that is pro tons were avai lable in the 
external beam for a th i rd of each 
machine cyc le . The new in f lec tor 
magnet for the muon channel was 
also tes ted dur ing this t ime and shown 
to p rov ide many poss ib i l i t ies for new 
beams. 

One of the exper iments resumed 
dur ing March was that in wh ich 
'muonic x-rays' are s tud ied in order 
to gain in format ion on the s t ruc ture of 
var ious nuc le i . In this exper iment , 
negat ive muons (p roduced by the S C 
muon channel) are s lowed down in a 
ta rge t cons is t ing of the mater ie l to 
be inves t iga ted , say tungs ten . W h e n 
the muon is nearly at rest it comes 
under the in f luence of a tungs ten 
nuc leus and orb i ts around it in much 
the same way as an ord inary a tomic 
e lec t ron . From the outer o rb i t it 
d rops down into success ive ly lower 
orb i ts unt i l f inal ly it e i ther decays or 
is cap tu red into the nucleds. As the 
muon changes f rom one orb i t to 
another it emits rad iat ion, in exact ly 

the same way as an e lec t ron d ropp ing 
f rom orb i t to orb i t in an exc i ted a tom. 
The energy of each quantum of rad i
at ion is equal to the energy d i f fe rence 
be tween the two orb i ts , and in the 
case of the muon these energ ies are 
in the range of about 1 to 6 MeV. 
The var ious energ ies of these x-rays 
are charac ter is t i c of the atoms in the 
ta rge t (ana logous to the opt ica l l ine 
spec t ra in the case of e lec t rons) , and 
s ince the muon orb i ts lie much c loser 
to the nuc leus, or somet imes even in 
the nuc leus, the energ ies of the x-rays 
are very sens i t ive to the d is t r ibu t ion 
of the nuc lear e lec t r i c charge. Study 
of the x-ray spec t ra thus g ives infor
mat ion f i rs t ly on the charge d is
t r ibu t ion of spher ica l nuc le i , wh ich is 
expressed as a nuclear radius and a 
'skin th ickness ' ( the way in wh ich the 
charge decreases at the edge of the 
nuc leus) , and second ly on any quadru 
po le ( that is, non-spher ica l ) s t ruc ture 
of the nucleus. 

Prec ise measurement of the x-ray 
energ ies is very d i f f icu l t , requi r ing a 
sensi t ive, energy -dependen t , s tab le 
de tec to r t oge the r wi th ex t reme s tab i
l i ty in the assoc ia ted e lec t ron ic equ ip
ment. In the exper iment at C E R N , 
car r ied out by a g roup compr is ing 
C E R N phys ic is ts and those of a Dutch 
v is i t ing team, a new techn ique , only 
recent ly deve loped , is be ing used, in 
wh ich the de tec to r is a l i th ium-dr i f ted 
german ium crysta l . This k ind of cry
sta l , in the same ' fami ly ' as crysta l 
d iodes and t rans is tors , consis ts of 
german ium in wh ich a prec ise ly c o n
t ro l l ed amount of l i th ium has been 
in t roduced in a par t icu lar manner. It 
is an ex t remely sensi t ive x-ray detec 
tor , g iv ing much h igher energy reso
lut ion than prev ious ly poss ib le (only 
about 3 eV is needed to p roduce an 
e lec t ron /ho le pair in the crys ta l , 
compared to about 300 eV for each 
pho toe lec t ron in a sod ium iod ide /pho to -
mul t ip l ie r combina t ion) , but requires 
great ski l l in its p roduc t ion . 

The resul ts of measurements 
ob ta ined be tween O c t o b e r 1964 and 
January 1965, on nucle i of go ld , lead, 
b ismuth , tungs ten and uranium, were 
pub l i shed last February*. The run 
now in progress is be ing car r ied out 
wi th a new, larger de tec to r (2.5 cm 
square and 6 mm th ick) , p roduced 
espec ia l l y for th is purpose in the 

Continued on p. 74 

* H.L. Acker, G. Backenstoss, C. Daum, J.C. 
Sens, S.A. de Wit : Measurements and ana
lysis of muonic x-ray spectra in the spherical 
nuclei Au, Pb and Bi and the deformed 
nuclei W and U, Physics Letters, vol. 14, 
pp. 317-320, 15 February 1965. 

The spreading of the laboratory 
atmosphere into more traditional 
fields is exemplified by this 
photograph, which shows part 
of the computer installation in 
CERN's Finance Division. This 
computer is used primarily for 
all accounting concerned with 
salaries, but can also deal with 
stock records and the compil-
ation of statistics and general 
accounting work. Information 
is fed into the computer by 
means of punched paper tape 
and the results of the calcul-
ations are printed automatically 
on each person's account 
sheet, which appears in the 
central console. Mrs. L. Oldrati 
is at the console in the photo-
graph. The account sheets also 
have magnetic tracks and the 
information they hold can be 
extracted by the account reader, 
seen in the cabinet behind 
E. Luchmann. 
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under tak ing , apar t f rom its obv ious admin is t ra t ive d i f f i
cu l t ies , wou ld not even be sc ien t i f i ca l l y advantageous 
because the research needs of the numerous sc ien t i f i c 
groups cou ld not be met by a s ing le acce lera tor . For 
the 600-GeV to 1000-GeV mach ine the out look is rather 
d i f ferent . The greater expense prov ides a s t ronger need 
for w ider co l labora t ion and the longer t ime scale prov ides 
more oppor tun i ty for it to come about . Never the less, 
the repor t conc ludes that v igorous des ign and eng ineer
ing e f for t should be exer ted independent ly by U.S. 
sc ient is ts so that such an acce le ra to r cou ld become 
real i ty in 15-20 years, wether as an in ternat ional p ro jec t 
or as a nat ional one. 

The quest ion of co l labora t ion in the use of acce le ra tors , 
rather than in the i r cons t ruc t ion and opera t ion , is of a 
d i f fe rent order and very much easier. Cons iderab le 
encouragement is g iven in the repor t to the in terchange 
of sc ient is ts be tween the var ious laborator ies ex is t ing 
or expec ted to come into opera t ion in the next year 
or two. 

U. K. - RUTHERFORD LAB. 
End of N.I.R.N.S. 

A m o n g the changes b rought about by the new Br i t ish 
Government , in o f f i ce s ince last Oc tobe r , have been the 
set t ing up of a 'Sc ience Research Counc i l ' and the 
consequent d isso lu t ion of the Nat iona l Inst i tute for 
Research in Nuc lear Sc ience (N.I.R.N.S.). The Nat iona l 
Inst i tute was set up in 1957 to p rov ide fac i l i t ies on a 
nat ional scale, f i nanced by the Government , for the use 
of univers i t ies and other bod ies in teres ted in nuclear 
sc ience. Its f i rs t laboratory was the Ruther ford H igh 
Energy Laboratory at Ch i l t on , Berksh i re , equ ipped wi th a 
50-MeV pro ton l inear acce le ra to r and the 7-GeV pro ton 
synchro t ron 'N imrod ' . A second , the Daresbury Nuc lear 
Physics Laboratory , in Chesh i re , is be ing bui l t round a 
4 -GeV e lec t ron synchro t ron 'N ina ' and has a fo rmer 
phys ic is t of CERN's S C Div is ion, Dr. A. W. Mer r ison , as 
its Di rector . The At las C om pu te r Labora tory also be longed 
to N.I.R.N.S., but s ince 1st Ap r i l , when the changeover 
took p lace, all th ree laborator ies come under the cont ro l 
of the Sc ience Research Counc i l , wh ich has a much broader 
respons ib i l i ty than N.I.R.N.S., embrac ing such f ie lds as 

space research and as t ronomy as wel l as nuclear and 
sub-nuc lear physics. The Sc ience Research Counc i l wi l l 
also be the main U.K. agency for suppor t ing C E R N . 
L ike the o lder Agr i cu l tu ra l Research Counc i l and Med ica l 
Research Counc i l and a new Natura l Env i ronment 
Research Counc i l , it comes under the Min is t ry of Educat ion 
and Sc ience . Its cha i rman is Sir Harry Melv i l le who, as 
secretary of the Depar tment of Sc ien t i f i c and Industr ia l 
Research, has been a Br i t ish De legate to the CERN 
Counc i l fo r the last few years ; one of the e leven other 
members is Prof. C. F. Powel l , member and past chai rman 
of CERN's Sc ien t i f i c Pol icy Commi t tee . 

Honour for Director of Rutherford Laboratory 

The D i rec tor of the Ruther ford Labora tory Dr. T. G. 
P ickavance, has been made a Commander of the Br i t ish 
Empire and rece ived the ins ign ia of this Orde r f rom 
H.M. the Queen at Buck ingham Palace on 18 March . 

The Nimrod power supply 

Further news about the damaged power supply for 
'N imrod ' * became avai lab le on 2 Apr i l . Invest igat ion has 
con f i rmed that the fa i lu re was due to metal fa t igue, and 
it appears that cer ta in s t ress -concent ra t ion e f fec ts had 
not been suf f ic ient ly app rec ia ted in the des ign. As a 
result both a l ternators wi l l have to be mod i f i ed be fore 
sat is fac tory long- term opera t ion can be resumed, but it 
is st i l l hoped to opera te the acce le ra to r wi th the remain
ing motor -a l te rna tor set for a l imi ted t ime. A t the 
beg inn ing of Ap r i l , th is a l ternator had been f i t ted wi th 
s t ress - record ing inst ruments and was be ing run to check 
the conc lus ion about the f rac tu re in the damaged one** . 

If the exper imenta l p rog ramme is resumed on a l imi ted 
scale, some exper iments a l ready p lanned wi l l co l lec t 
less data than or ig ina l ly fo reseen and others wi l l take 
longer to comp le te . Of fe rs of ass is tance wi th acce ler
ator t ime have also been rece ived by the Ruther ford 
Laboratory f rom a number of o ther h igh-energy physics 
laborator ies , inc lud ing C ER N €> 

* As reported in CERN COURIER, vol . 5, pp. 58-59, Apri l 1965. 
** Early in May it was learned that similar fatigue cracks had been 

discovered in the rotor of the second alternator, so that this rotor 
also has to be returned to the manufacturer for rebuilding. As a 
result, even half-speed operation of the accelerator is not expected 
to be possible before September. 

(cont.) 

Univers i ty of Basle, and be t te r e lec
t ron ic apparatus. A l ready, more deta i l 
has been revealed in the uranium and 
tungs ten spec t ra and new data have 
been ob ta ined on the quadrupo le 
s t ruc ture of the p lu ton ium nucleus. 

German Parliamentary Committee 
visits CERN 

A vis i t last ing part of one a f te rnoon 
and most of the next day was pa id to 

CERN on 16 and 17 March , 1965, by 
members of the 'Bundestagsausschuss 
fur A tomkernenerg ie und Wasserw i r t -
schaf t ' (Par l iamentary Commi t t ee fo r 
Nuc lear Energy and Wa te r Suppl ies) 
of the Federa l Republ ic of Germany. 
The guests were we l comed on the 
f i rs t a f ternoon by the D i rec tor Genera l , 
Prof. V. F. Weisskopf , who spoke to 
them on the part p layed by C ER N in 
the f ie ld of sub-nuc lear research. 
Dur ing the i r tour of the Labora tory 

the fo l l ow ing day, the members of the 
C o m m i t t e e saw var ious aspects of the 
p ro ton synchro t ron and its exper i
menta l areas, the 2-metre bubb le 
chamber , methods of measur ing 
bubb le -chamber pho tographs and the 
computers . Be fo re leav ing, they were 
g iven an idea of the fu ture p ro jec ts 
p roposed for h igh-energy physics 
research in Europe and had an oppor
tun i ty to d iscuss them wi th some of 
the peop le conce rned • 
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