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The cover photograph shows two members of 
the Survey Group of CERN's AR Division, 
D. Bois (left) and A. Gressot, checking the 
position of one of the proton-synchrotron 
magnets. They are using an instrument 
invented by the Group and perfected over the 
last few years to the extent that the 100 magnets 
of the accelerator can now be surveyed, with a 
precision of better than a tenth of a mil l imetre, 
by three men in only two days. The con
ventional method previously used occupied 
four men for eight days. 

Named 'Distinvar', the new apparatus, l ike the 
old, employs calibrated wires made of invar, 
an alloy of iron and nickel with a negligible 
coefficient of thermal expansion. The wires are 
of various lengths, corresponding to the 
nominal distances to be measured; one end is 
fixed in a 'balance', which serves to define the 
position of the end and to apply a fixed tension 
to the wire, the other is f ixed to a micrometer 
screw which is used to measure the precise 
difference between the length of the wire and 
the distance being measured. The two end 
pieces are accurately mounted in special 
sockets, in the case of the PS one in the 
concrete survey pil lar and the other on the 
magnet. Calibration of the wires is carried 
out on a comparator - constructed by the 
Société Genevoise d'Instruments de Physique 
and installed in one of the PS radial tunnels -
which is regarded as the most up-to-date in the 
world. 

The Distinvar, which has many possible appl i
cations outside the f ield of accelerator tech
nology, has been described by the Leader of 
the Survey Group, J. Gervaise, in CERN reports 
64-16 (French) and 64-39 (English). 
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The European Organization for Nuclear Research, more commonly 
known as CERN ( f rom the in i t ia ls of the French t i t le of the or ig ina l body, 
'Le Conse i l européen pour la Recherche nuc léa i re ' , f o rmed by an A g r e e 
ment da ted 15 February 1952), was c rea ted when the Conven t ion es tab l ish
ing the permanent Organ iza t ion came into f o r ce on 29 Sep tember 1954. 

In this Convention, the aims of the Organ iza t ion are de f ined as fo l l ows : 
T h e Organization shall provide for collaboration among European 
States in nuclear research of a pure scientific and fundamental 
character, and in research essentially related thereto. The Organiza
tion shall have no concern with work for military requirements and 
the results of its experimental and theoretical work shall be published 
or otherwise made generally available.' 

Conceived as a co-operative enterprise in o rder t o regain fo r Europe a 
f i rs t - rank pos i t ion in fundamenta l nuc lear sc ience , C E R N is now one of the 
wor ld ' s lead ing laborator ies in th is f i e ld . It ac ts as a European cent re and 
co -o rd ina to r of research, theore t i ca l and exper imenta l , in the f ie ld of 
high-energy physics, o f ten known as sub-nuclear physics or the physics of 
fundamental particles. 

High-energy physics is tha t f ron t of sc ience wh ich aims d i rec t ly at th 
most fundamenta l ques t ions of the bas ic laws govern ing the s t ruc ture of 
mat te r and the universe. It is not d i r ec ted towards spec i f i c app l i ca t ions — 
in par t icu lar , it p lays no par t in the deve lopmen t of the p rac t i ca l uses of 
nuc lear energy — though it p lays an impor tan t role in the educa t ion of the 
new genera t ion of sc ient is ts . On ly the fu tu re can show what use may be 
made of the knowledge now be ing ga ined . 

The laboratory occupies an area of 41 hA (100 acres) at Meyr in , Canton of 
Geneva, Swi tzer land, next to the f ron t ie r w i th France. A s imi lar area on 
ad jacen t French te r r i to ry is expec ted to be taken over short ly. 

Its main experimental equipment cons is ts of two large par t i c le acce le ra to rs : 
— a 600-MeV synchro -cyc lo t ron , 
- a 28 000-MeV (or 28-GeV) p ro ton synchro t ron , 

the lat ter be ing one o f the two most power fu l in the wor ld . 

The CERN staff to ta ls some 2000 peop le . 

In addition to the sc ient is ts on the staff , there are near ly 300 Fel lows and 
V is i t ing Sc ient is ts , who stay at C E R N , e i ther ind iv idua l ly or as members of 
v is i t ing teams, for per iods rang ing f rom two months to two years. A l though 
these Fel lows and V is i to rs come mainly f rom univers i t ies and research 
inst i tu tes in the C E R N Member Sta tes, they also inc lude sc ient is ts f ro 
o ther count r ies . 

Thirteen Member States con t r i bu te t o 
p ropor t i on to the i r net nat ional i ncome: 

Aus t r ia (1.95%) 
Be lg ium (3.83%) 
Denmark (2.07%) 
Federa l Republ ic 

of Germany (22.74%) 
France (18.57%) 
Greece (0.60%) 

the cos t of the Organ iza t ion , 

I taly (10.78%) 
Ne ther lands (3.92%) 
Norway (1.47%) 
Spa in (2.18%) 
Sweden (4.23%) 
Swi tzer land (3.19%) 
Un i ted K ingdom (24.47%) 

Po land, Turkey and Yugos lav ia have the status of Observers . 

The budget for 1965 amounts to 128 760 000 Swiss f rancs ( = $29 800 000), 
ca l l ing fo r con t r ibu t ions f rom Member Sta tes to ta l l i ng 126 400 000 Swiss 
f rancs ( = $29 300 000). 

A supplementary programme, f i nanced by e leven states, covers des ign work 
on two poss ib le fu ture European p ro jec ts in h igh-energy phys ics — inter
sec t ing s to rage r ings for the 28-GeV acce le ra to r at Meyr in and a 300-GeV 
acce le ra to r to be bui l t e lsewhere • 
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29th Session of Council 

Delegates f rom the th i r teen Member 
S ta tes of C E R 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 fo r in te rsec 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
g ramme and of how it f i t t ed in w i th 

imi lar ideas in o ther par ts 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 iga t 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 the i r invest iga t 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 d e t e c t e d , ind ica t 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 te r ium, after tak ing 
90 000 pho tographs of ant ip ro tons in 
hydrogen the week previously. In 
f ac 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 E R 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 wo r ld , in terms of 
v is ib le vo lume of l iqu id . 

A lso in p répara 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 p répara t ion for the insta l la t 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 luo res
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 o ther inaccess ib le p laces 
and have the advantage fo r C E R N use 
that even the p re-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 ia t 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 i e 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 tu res 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 enab le 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 rea ted 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 lab le 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 ia t 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 te r 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. S tudy 
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 
sens i 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
s ta 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 
w i 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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29 th Session of CERN Council 
T h e CERN Council held its 29th Session on T h u r s d a y 

25 March , u n d e r its Pres iden t , Mr. J . H. Bannier , of 
the Ne the r l ands . 

This w a s a special meet ing , b e t w e e n the n o r m a l 
Sessions in December and J u n e , a r r a n g e d to r e v i e w 
progress on t he fu ture p lans for h igh -ene rgy physics 
in Europe and wi th the pa r t i cu l a r hope t h a t a decision 
could be m a d e on the cons t ruc t ion of t he P S s torage 
r ings a t CERN*. Unfor tuna te ly , t he decision once again 
h a d to -be postponed, b u t never the less t he mee t ing 
afforded a useful occasion for a fu r the r exchange of 
v iews on the wider problem, especial ly re la ted to the 
recent ly publ ished Amer i can proposals (outlined on 
pp. 72-74 of this issue). 

January-March at CERN 

Conforming to t h e usua l pract ice , t h e Session opened 
(after formal business) w i t h a r e p o r t to t h e Council 
Members , by the Direc tor Genera l , of the most impor 
t a n t deve lopments a t CERN since they h a d last met . 

Foremos t among these w a s the complet ion of t he 
first expe r imen t a t CERN on the decay of the K ° 2 

meson, wh ich had shown t h a t t he proposed 'fifth force' 
could not be invoked to exp la in the violat ion in th is 
decay of t he h i the r to fundamen ta l pr inc ip le of CP 
invariance**. CERN had found itself in the u n i q u e 
posi t ion of hav ing t he only h igh -ene rgy n e u t r a l kaon 
b e a m in t he wor ld and w a s t hus able to be the first 
to confirm the occurrence of the decay into two pions 
and to ru le out w h a t migh t h a v e been a s imple e x p l a n 
at ion. Ano the r in te res t ing e x p e r i m e n t a l resu l t showed 
the exis tence of a n e w meson, w i t h a s t rangeness 
n u m b e r of 2, which decays into two kaons . Then, ear ly 
in March , conf i rmat ion had been obta ined at CERN of 
an in te res t ing discovery a t Brookhaven , w h e n a n t i -
deu te rons h a d been detected in t he m 4 beam. Al though 
this w a s not surpr is ing, it w a s at leas t sat isfactory to 
k n o w t h a t they existed. So far, only 'ant ipar t ic les ' , 

* CERN COURIER, vol. 5, p. 26, February 1965. 
** See CERN COURIER, vol . 5, pp. 20-21, February 1965. 

corresponding to the n o r m a l ' f undamen ta l par t ic les ' , 
had been found; n o w t h e r e was e x p e r i m e n t a l proof of 
the exis tence of 'ant inuclei ' , in th is case the combin
at ion of an t ip ro ton and an t ineu t ron , confirming t h a t 
the forces be tween an t ipar t ic les w e r e cer ta in ly not 
much different f rom those be tween par t ic les . 

Among the activi t ies of the theore t ica l physicists , 
m a n y n e w and original con t r ibu t ions h a d been m a d e 
at CERN to t he var ious s y m m e t r y theor ies t h a t w e r e 
being ta lked and w r i t t e n about , a l though it w a s st i l l 
much too early to come to any conclusions on the final 
outcome of all th is thought . 

In December , Prof. Weisskopf said, he h a d been able 
to announce the first tes ts on the CERN 2-met re bubb le 
chamber . Now he could say t h a t it w a s successfully 
ca r ry ing out physics research , and a l ready it h a d 
t aken its first 100 000 pho tographs . T h e n e w compute r 
had a r r ived and w a s in opera t ion 24-hours a day, 
though still m o r e for tes ts t h a n for ac tua l use on 
physics expe r imen t s . 

Lastly, the Direc tor Gene ra l men t ioned the neu t r i no 
conference held last J anua ry* , f rom which it had 
emerged t h a t the CERN exper imen t s , done wi th the 
best exis t ing neu t r i no beam, h a d m o r e or less exhaus t ed 
the p resen t possibili t ies. Even though some of t he 
resul ts h a d been nega t ive they h a d he lped to es tabl ish 
a definite s i tuat ion, and it was c lear t h a t any majo r 
advances would r equ i r e improved in s t rumen ta t ion . 

Expansion of high-energy physics in the U.S.A. 

As a p re lude to r e -open ing t he discussion on the 
p r o g r a m m e for fu ture h i g h - e n e r g y physics resea rch in 
Europe, Prof. Weisskopf r e p o r t e d to t he Council on his 
par t ic ipa t ion in the publ ic hea r ings on the Amer i can 
p rog ramme , held b y a sub -commi t t ee of the Jo in t 
Commit tee on Atomic Energy . A l though he h a d been 
asked to appea r in his capaci ty as an Amer ican citizen 

* CERN COURIER, vol. 5, pp. 38-41, March 1965. 
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and Professor at Massachuse t t s Ins t i tu t e of Technology, 
ti was in fact his exper ience as Direc tor Genera l of a 
Eu ropean organizat ion w i t h in t e rna t iona l contacts t ha t 
was of in teres t to the commit tee , and he had spoken 
on two topics: 'H igh-energy physics at CERN and in 
o ther non-U.S . Wes te rn countr ies ' , and ' In te rna t iona l 
co-opera t ion in h igh -ene rgy physics ; possibili t ies of co
opera t ion in the cons t ruc t ion of a m u l t i - h u n d r e d BeV 
(GeV) accelerator ' . 

Deal ing wi th the Amer i can p r o g r a m m e , Prof. Weiss-
kopf r e m a r k e d t h a t t he p re sen t level of e x p e n d i t u r e on 
h igh -ene rgy (sub-nuclear) physics in the U.S.A. is about 
twice t ha t in Europe , and it is proposed to double the 
a n n u a l expend i tu re t he r e over the n e x t five years . 
I t seems l ikely t h a t a decision to bui ld the 200-GeV 
accelera tor will be t aken before the end of this year , 
and t h a t it wil l cer ta in ly be a na t iona l machine , 
a l though a l a rge r one, of some 800 GeV, migh t be 
cons t ructed on an in te rna t iona l basis . 

no t m e a n tha t t he re w a s no co-operat ion, cont inued 
Prof. Weisskopf. In fact, t h e r e was a l ready a sort of 
'world p r o g r a m m e ' of acce lera tors : 70 GeV at Se rpukhov 
(say 1967), 200 GeV in the U.S.A. (1972?), 300 GeV in 
Europe (1975?) and 800 GeV in t he U.S.A. (1980s). This 
p r o g r a m m e h a d not been w o r k e d out in commit tee bu t 
was s imply the resu l t of give and t ake ar is ing from 
the m u t u a l considera t ion of o the r people 's p r o g r a m m e s . 

A good example of this k ind of p rocedure w a s the 
Amer ican decision no t to bui ld s torage r ings a t t he 
Brookhaven AGS. This w a s cer ta in ly not because of 
lack of in te res t in t he type of physics t h a t could be 
inves t iga ted w i th such appa ra tu s , and in consequence 
the proposed s torage r ings (ISR) a t CERN acqui red 
added significance. T h e r e w a s also no quest ion t h a t 
expe r imen t s w i th colliding b e a m s would s t imula te the 
deve lopment of n e w detect ion techniques , p lacing 
Europe in a s t rong posi t ion in a field t h a t was of equal 
in te res t for expe r imen t s w i t h t he l a rge r accelerators . 

International co-ordination 

At the moment , the possibi l i ty of crea t ing organiz
at ions on a l a rger scale t h a n CERN for the construct ion 
of n e w accelera tors was still in t he future , bu t this did 

Already, physicis ts in the Uni ted Sta tes had shown 
themselves in te res ted in pa r t i c ipa t ing in some w a y in 
the resea rch car r ied out at the ISR, and CERN w a s 
anxious to foster th is k ind of col laborat ion. In a 
s imi lar way, the Russ ian 70-GeV pro ton synchro t ron 
at S e r p u k h o v could p rov ide exper ience for the 200-GeV 
accelera tor in the U.S.A., and bo th could be of use to 
the 300-GeV mach ine in Europe . This idea had, in 
fact been t a k e n u p w i t h t he Russ ians and they w e r e 
qui te enthus ias t ic abou t t he possibil i ty t h a t i n s t ru 
men t s from CERN could be t a k e n to Se rpukhov w h e n 
the i r accelera tor is in opera t ion. 

S.P.C. confirms its position 

Speaking for the Scientific Policy Commit tee , i ts 
cha i rman , Prof. L. Lepr ince -Ringue t , r e i t e ra ted its 
v iews on the th ree -po in t p r o g r a m m e pu t fo rward las t 
year . I t f i rmly bel ieved t h a t these p lans should be 
suppor ted and t h a t it w a s i m p o r t a n t to come to 
conclusions about t he whole p r o g r a m m e as soon as 
possible, even though cons t ruc t ion of the different 
i tems would be phased over a re la t ive ly long period. 

The th ree ma in p a r t s of the p r o g r a m m e consist of 
the appropr i a t e deve lopment of the p resen t CERN faci
lities, t he cons t ruc t ion of in te rsec t ing s torage r ings for 
the PS , and the bui ld ing of a 300-GeV synchro t ron 
somewhere in Europe . Basic detai ls of the CERN 
improvemen t p r o g r a m m e h a v e now been worked out 

As mentioned in Prof. Weisskopf's report to the Council, the CERN 
2-m liquid-hydrogen bubble chamber was in operation during March. 
To bring antiprotons or kaons to the bubble chamber from the target 
inside the proton synchrotron, the o 2 beam in the East experimental 
hall was deviated after the electrostatic separators and brought across 
the hall by means of a new series of bending and focusing magnets. 
The complete beam line (o 6 ) , enclosed on each side by concrete blocks, 
can be seen in this photograph. 
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for t he first four years , to inc lude t he first phase of 
the P S improvemen t s a imed a t increased intensi ty , 
b e t t e r expe r imen ta l facilities, some la rge i n s t r u m e n t 
at ion for counter techniques , and the ins ta l la t ion of a 
n e w heavy- l iqu id bubb le chamber , to be cons t ruc ted 
in F rance . The cost of these deve lopments would be 
1, 6, 18 and 30 mill ion Swiss francs, respect ively, in 
t he years 1965, 1966, 1967 and 1968. The Scientific 
Policy Commit tee , in its s t a t e m e n t to the Council, 
r e m a r k e d t h a t this e x p e n d i t u r e w a s modes t compared 
w i t h t ha t on s imilar deve lopments proposed in the 
U.S.A. However , it r ep re sen ted capi ta l expend i tu re , 
wh ich was in addi t ion to t he n o r m a l r u n n i n g costs of 
the l abora to ry and should be t aken into account a p p r o 
pr ia te ly in consider ing the budge t s for 1967 and 1968, 
still to be de te rmined . 

On the quest ion of the s torage r ings, Prof. Lep r ince -
Ringue t under l ined the fact that , a p a r t from the i r 
in t r ins ic value, they prov ided an i m p o r t a n t e lement 
for w ide r co-opera t ion among the wor ld ' s h igh -ene rgy 
physicis ts . The site was a l r eady chosen and in o rde r 
to secure m a x i m u m benefi ts from the mach ine it 
should be bui l t as soon as possible. The decision to 
u n d e r t a k e const ruct ion should thus be t a k e n in 1965. 

Dur ing discussion on the s to rage - r ing project it w a s 
announced t ha t I ta ly was af ter all ab le to pa r t i c ipa te 
in the supp l emen ta ry p r o g r a m m e (design s tudies for 
the s torage r ings and the 300-GeV accelerator) th is 
yea r and was also in favour of t h e ISR project as 
such. A n u m b e r of o ther Delegates also indica ted 
t h a t the i r countr ies w e r e in favour of cons t ruc t ing t he 
s torage r ings, adding to those w h o h a d announced th is 
a t t he December Session. Of the ma jo r f inancial con
t r ibu to r s to CERN, only the Uni ted K ingdom h a d still 
to come to a posit ive decision. As Sir H a r r y Melvil le 
expla ined, the n e w G o v e r n m e n t h a d called for a 
complete r ev iew of all r e sea rch e x p e n d i t u r e and no 
decision could be t a k e n out of this context . 

'Gargamelle' 

Detai led discussion of the i m p r o v e m e n t p r o g r a m m e 
for CERN-Meyr in concen t ra ted on proposals for two 
n e w bubb le chambers . 

Prof. Lep r ince -R ingue t r epor ted the Scientific Policy 
Commit tee ' s r ecommenda t ions t h a t two n e w large 
chamber s should be buil t , the more i m p o r t a n t one 
being a l iqu id -hydrogen c h a m b e r and the other, wh ich 
could be bui l t m o r e rapidly, a heavy- l iqu id chamber . 

The Commit tee proposed t h a t a work ing p a r t y 
should be set u p to s tudy in deta i l all t he quest ions 
concerning the hydrogen chamber , so t h a t a detai led 
design could be r eady in about a year ' s t ime. 

For the heavy- l iqu id chamber , a design has a l ready 
been b rough t to an advanced s tage by a jo in t g roup 
from the 'Ecole Poly technique ' , Pa r i s , t he Univers i ty 
of Par i s , and the 'Cent re d 'Etudes Nucléa i res ' at Saclay. 
The c h a m b e r even has a n a m e : 'Gargamel le ' , af ter the 
giant, m o t h e r of Ga rgan tua , c rea ted by the F r e n c h 
au thor Rabela is in the s ix teen th cen tu ry . Professor 
F . Pe r r in , speak ing for F rance , s ta ted t ha t his Gove rn 
m e n t w a s wil l ing to f inance t he cons t ruc t ion of this 
a p p a r a t u s as a cont r ibu t ion to E u r o p e a n physics. 
The re would be profit to F r a n c e in the exper ience 
gained in developing techn iques for its const ruct ion 
and operat ion, b u t once bui l t it wou ld be used at CERN 
in the same w a y as any o the r bubb le chamber ; F r e n c h 
physicists would d e m a n d no special pr ivi leges. 

The c h a m b e r would h a v e a d i ame te r of 1.9 me t r e s 
and a length of 4.5 met res , w i t h a visible vo lume of 
more t h a n 10 m 3 , ten t imes l a rge r t h a n the p resen t 
CERN heavy- l iqu id chamber . I t wou ld cost r a t h e r 
more t h a n 12 mil l ion Swiss francs and could be bui l t 
in 3V2 years . CERN would h a v e to p rov ide the power 
supply (6 MW) and o ther facilities for its instal la t ion, 
at a cost of 7 to 8 mill ion Swiss francs spread over 
four years . 

The possibil i ty of bu i ld ing such a bubb le chamber , 
which would be of pa r t i cu l a r use in the s tudy of 
neu t r ino in terac t ions , w a s gree ted w i th g rea t in te res t 
by the Delegates to the Council, and it is p robab le 
t h a t a decision to proceed w i th its const ruct ion wil l 
not be long delayed • 
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U. S. A. 
HIGH-ENERGY PHYSICS PROGRAMME 

As repor ted br ie f ly in last month 's issue, the U.S. 

A tom ic Energy Commiss ion ear ly th is year préparée! a 

repor t on Policy for national action in the field of 

high-energy physics. Th is repor t was submi t ted to 

Prés ident Johnson, who in turn t ransmi t ted it fo r cons idér 

at ion to the Jo in t C o m m i t t e e on A t o m i c Energy of the 

U.S. Congress . From 2—4 March , the Jo in t Commi t tee ' s 

Sub -commi t tee on Research, Deve lopment and Radiat ion 

held a success ion of pub l i c hear ings on h igh-energy 

physics, dur ing wh ich many of the lead ing sc ient is ts in 

th is f i e ld in the Un i ted Sta tes put fo rward the i r v iews on 

the sub jec t . A m o n g thèse sc ient is ts , as desc r i bed on 

p. 69 of th is issue of CERN COURIER, was Prof. V. F. 

We isskop f , D i rec to r Genera l of C E R N . 

The A tom ic Energy Commiss ion 's repor t , t oge the r 

wi th a number of o ther repor ts and backg round data, 

was pub l ished in February as a 'Jo int Commi t t ee Print ' , 

under the head ing High-energy physics program: report 

on national policy and background information*. 

$500 million per year in 1975 

In v iew of the cur rent deba te in Europe on the pro

v is ion of fac i l i t ies for the next s tage of sub-nuc lear 

research, the Amer i can plans are par t icu lar ly in terest ing. 

A t présent , acco rd ing to the repor t , the to ta l annual 

expend i tu re in the U.S.A. in th is f i e ld of s tudy is about 

$166 mi l l i on ; if the sub jec t is a l lowed to deve lop 

natural ly, it seems l ikely tha t by 1975 the Fédéra l Gove rn 

ment, wh ich con t r ibu tes the major part of the necessary 

funds, wi l l be meet ing costs of about $500 mi l l ion per 

year. 

Long- te rm plans are necessary because new, h igher-

energy acce le ra to rs needed to advance substant ia l ly the 

h igh-energy physics f ron t ie r take at least 8 years to 

p lan, des ign and bu i ld and because the cont inu ing 

advance in th is f i e ld impl ies g row ing expense. 

Policy guide lines 

The main é léments tha t the Commiss ion be l ieve shou ld 

gu ide the long- range p lann ing of the h igh-energy physics 

p rogramme are g iven in ten points wh ich can be 

summar ized as fo l l ows : 

It is in the nat ional in terest to suppor t v igorous 

advancement of h igh-energy phys ics as a fundamenta l 

f i e ld of sc ience. The p rog ramme shou ld be t ru ly 

nat ional and its suppor t shou ld be re la ted to the overa l l 

nat ional sc ience p rog ramme (and not to the app l ied 

research and deve lopmen t p rogrammes of the A tom ic 

Energy Commiss ion) . Proqress shou ld be in two steps, 

to an energy of about 1000 GeV, the second acce le ra to r 

be ing avai lable in 1979-84. Ex is t ing acce le ra to rs and 

Superintendent of ' Documents, U.S. Government Printing Office, 
Washington D.C., 20402, 55 cents. 

the i r assoc ia ted research shou ld be suppor ted so that 

they play a par t in the nat ional h igh-energy-phys ics 

p rog ramme; new ones shou ld be bui l t only when they 

prov ide a s ign i f i can t advance and unproduc t i ve ones 

shou ld be c losed down or reduced in level of opéra t ion . 

Univers i ty users shou ld play a major part in the research 

done wi th the b ig acce le ra to rs , and carefu l p lanning is 

requ i red for the organ izat ion and locat ion of the major 

new fac i l i t ies of the fu ture. Final ly, oppor tun i t ies fo r 

in ternat ional co -opera t ion in acce le ra to r cons t ruc t ion 

and use shou ld be act ive ly exp lo red . 

Spécifie proposais 

The spéc i f ie plans p resen ted in the repor t a re : 

1. Cons t ruc t ion of a h igh-energy pro ton acce le ra to r of 

approx imate ly 200 GeV, to be begun in 1968. 

2. Convers ion of the Brookhaven A G S to a h igh- in ten-

sity fac i l i t y , work on the f i rs t phase to beg in in 1968. 

3. Upgrad ing of the A rgonne Z G S by an improvement 

p rog ramme inc lud ing a new expér imenta l area (1966) 

a large bubb le chamber (1966) and a h igher -energy 

in jec tor (1967). 

4. Cons t ruc t i on of a h igh-energy é lec t ron-pos i t ron 

s torage r ing at the S tan fo rd l inear acce le ra to r 

(SLAC) , to be author ized in 1967. 

5. Suppo r t of the s tudy of new acce le ra to r pr inc ip les 

and techn iques , in par t icu lar fo r a 600-GeV to 

1000-GeV acce le ra to r wh ich cou ld be avai lable fo r 

exper iments in 1980. The later add i t ion of h igh-

energy s torage r ings shou ld be inc luded in the des ign 

cons idéra t ions . 

6. Suppor t fo r the deve lopmen t of new and împroved 

techn iques . 

7. Con t i nued and increased suppor t fo r p roduc t i ve 

acce le ra to rs in opéra t ion or under cons t ruc t ion . 

8. Cons t ruc t i on of large bubb le chambers and s imi lar 

apparatus. Two or th ree hydrogen bubb le chambers 

should be s tar ted wi th in 1 to 3 years. 

9. Increased suppor t of un ivers i ty 'h igh-energy user 

groups ' . 

10. C los ing down or reduc ing of the level of opéra t ion 

of re lat ive ly unproduc t i ve acce le ra to rs . 

11. Provis ion for an overal l rev iew of the p rogramme at 

su i tab le intervais. 

A m o n g the p ro jec ts not i nc luded in the présent plans, 

because they are of lower pr ior i ty or insuf f ic ient ly 

deve loped and wou ld add t oo much to the cost , are 

S L A C II (doub l ing of the energy and intensi ty of S L A C I, 

under cons t ruc t ion) , fu r ther improvements (phase II) to 

the A G S , pro ton s to rage r ings, add i t iona l é lec t ron -

pos i t ron s to rage r ings, and supe rconduc t i ng l inear acce l 

erators. 

As in Europe, one of the quest ions raised in cons ider -

ing the expansion of research on sub-nuc lear physics 

has been that of the supply of staff. A f te r look ing into 

th is , the Commiss ion conc ludes not only that there wi l l 

be no shor tage of advanced (Ph.D.) phys ic is ts to carry 

out the p roposed p rog ramme but tha t th is research wi l l 

t ra in more new phys ic is ts than it can use. 
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REMARKS O N H I G H - E N E R G Y P H Y S I C S * 

High-energy physics is un ique and concerns i tself 
w i th the most fundamenta l laws govern ing the con 
s t i tu t ion of matter and the e lementary par t ic les of 
wh ich matter is cons t ruc ted . A l though the conse
quences of the d iscovery and unders tand ing of funda
menta l physica l laws cannot be fo reseen at the t ime 
they are made, it has been h is tor ica l ly t rue that in 
the long run these unders tand ings have had a very 
great impact on sc ience and techno logy and on all 
mank ind. 

Glenn T. Seaborg 
Chairman, U. S. Atomic Energy Commission 

The f ie ld of h igh-energy phys ics is one of the most 
exc i t ing and v igorous f ie lds of basic research in the 
wor ld today. It is also a f i e ld requ i r ing the con
s t ruc t ion and opera t ion of very comp l i ca ted and 
expens ive acce le ra to rs and auxi l iary equ ipment . 

Chet Hollifeld, Melvin Price 
Joint Committee on Atomic Energy 

In a t tempt ing to deve lop long- range plans for 
h igh-energy physics, it shou ld be recogn ized that it 
is ex t remely d i f f icu l t , and perhaps imposs ib le , to 
b luepr in t in advance the de ta i l ed course of a basic 
research p rogramme. Progress in basic research 
as opposed to progress in app l ied research does 
not evolve in acco rdance wi th an order ly long- range 
master plan but fo l lows a course wh ich is cont inua l ly 
be ing mod i f i ed by the impac t of the most recent 
sc ien t i f i c deve lopments . 

Introduction to the A.E.C. report 

Sc ience knows no nat ional boundar ies ; th is has 
been espec ia l ly t rue of h igh energy physics. It 
seems to me that th is is a par t icu lar ly f ru i t fu l f ie ld 
for in ternat ional co l labora t ion . Large acce le ra to rs 
are avai lable in the Un i ted Sta tes, in Wes te rn 
Europe, and in the Sov ie t Un ion ; and the sc ient i f i c 
results are made avai lab le everywhere. Ef fec t ive 
in ternat iona l co -opera t ion and co l labora t ion can 
advance not only sc ience but can show the way to 
greater in ternat ional unders tand ing . 

Lyndon B. Johnson 
President, U.S.A. 

* From the publication referred to on the previous page. 

Organization of new laboratories 

It is p roposed that the new 200-GeV and 600-GeV to 
1000-GeV acce le ra to rs shou ld be nat ional fac i l i t ies , not 
reserved for any par t icu lar g roups of univers i t ies. Each 
laboratory wou ld p robab ly be set up and ope ra ted by a 
co rpo ra t ion f o rmed f rom among the lead ing univers i t ies 
in the f ie ld , a l though the members of the board of 
t rus tees (or equiva lent ) wou ld represent the in terests of 
the ent i re nat ional p rog ramme rather than spec i f i c 
univers i t ies or research groups. This board wou ld thus 
be somewhat d i f fe rent to the C E R N Counc i l , wh ich has 
more of a dual respons ib i l i ty — to the governments of the 
Member States as wel l as to C E R N i tsel f —, but other

wise the organ izat ion of the Amer i can laborator ies wou ld 
be simi lar to that of C E R N . Thus, the d i rec to r wou ld be 
responsib le for management of the laboratory and its 
opera t ion , w i th in the gu ide l ines laid down by the 
t rustees, and the res ident staf f wou ld inc lude res ident 
research staff f o rm ing a re lat ive ly smal l p ropor t ion of the 
to ta l number of peop le do ing research around the 
accelerator . A sc ien t i f i c advisory commi t t ee (simi lar to 
the Sc ien t i f i c Pol icy Commi t t ee at CERN) wou ld advise 
the board on mat ters a f fec t ing sc ien t i f i c and techn ica l 
opera t ion . 

Si tes fo r the new acce le ra to rs have ye t to be found , 
but these again wi l l be d e c i d e d on a nat ional basis, f rom 
the po in t of v iew of g reates t advantage to the overal l 
p rogramme, and wi l l not be de te rm ined by the locat ion 
of the des ign s tudy groups (at p resent the Lawrence 
Radiat ion Laboratory , Berke ley , fo r the 200-GeV machine 
and Brookhaven Nat iona l Labora to ry fo r the larger 
machine) . 

No proton storage rings 

In its p resenta t ion , genera l approach and many of fts 
recommendat ions , the latest repor t can be c lose ly 
compared wi th the repor t of the panel headed by 
Prof. N. F. Ramsey, in 1963, to wh ich it is a log ica l 
successor. Two of the b igges t d i f fe rences are that a 
spec i f i c da te is now g iven for s tar t ing the 200-GeV 
acce le ra to r and tha t p ro ton s to rage r ings at the A G S 
are not now p roposed . The dec is ion not to bu i ld the 
s torage r ings has been made so le ly on the assumpt ion 
that they wi l l be bu i l t at C E R N . As in Europe, there is 
cons iderab le in terest in the exper iments tha t cou ld be 
done wi th such equ ipment and the repor t puts fo rward 
the idea that U.S. phys ic is ts shou ld t ry to par t i c ipa te in 
some way in these exper iments . The repor t also points 
out that the pos i t ion wou ld have to be recons idered if 
the CERN r ings were not bu i l t and that s torage r ings for 
the larger synchro t rons shou ld always be kept in mind. 

E lec t ron-pos i t ron co l l i d ing -beam s torage rings are in 
any case p roposed fo r the S L A C at S tan fo rd . An energy 
of 4 G e V is cons ide red to g ive an appropr ia te compro 
mise be tween h igher energy and h igher costs. A m o n g 
other th ings, these rings wou ld a l low the e lec t romagne t i c 
s t ruc ture of all the s t rong ly in te rac t ing par t ic les to be 
inves t iga ted, g iv ing a tes t of the cur rent theore t i ca l 
schemes of par t i c le symmetr ies , and might even p roduce 
samples of the in te rmed ia te boson — if th is par t ic le exists 
wi th a mass less than 4 GeV. 

International collaboration 

On the quest ion of in ternat iona l co l labora t ion (or 
' i n te rcon t inen ta l ' f rom the po in t of v iew of CERN) , the 
report s tates tha t it is c lear tha t a large acce le ra to r 
cons t ruc ted and e f fec t ive ly managed jo in t l y by the Un i ted 
States, the U.S.S.R. and Wes te rn Europe wou ld be a 
s ign i f icant ach ievement in many ways. However , it is 
recogn ized that many comp lex p rob lems, techn ica l and 
non- techn ica l , wou ld need to be so lved be fore such an 
idea cou ld become real i ty. In the 200-GeV to 300-GeV 
class, too , it is cons ide red that all th ree areas are capab le 
of cons t ruc t ing the i r own machines and that a jo in t 
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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 

c u l t é s , 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 

g roups 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 férent . 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 corne 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, we ther 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 to rs , 

rather than in the i r cons t ruc t ion and opéra t ion , is of a 

d i f fé ren t order and very much easier. Cons idé rab 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 corne into opéra 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 rough t 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 

conséquent 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 tu te 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 o ther 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 é lec t ron synchro t ron 'N ina ' and has a fo rmer 

physicîst of CERN's S C Div is ion, Dr. A. W. Mer r ison , as 

its Di rector . The At las C o m p u t e 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, ail th ree laborator ies corne 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 Méd ica l 

Research Counc i l and a new Natura l Env i ronment 

Research Counc i l , it cornes 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 lega te 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 t ee . 

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 Nîmrod 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 métal 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 

resuit both a l ternators wi l l have to be mod i f i ed be fore 

sat is fac tory long- te rm opéra 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 fo r 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 expér 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 lè 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 E R 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 retumed to the manufacturer for rebuilding. As a 
resuit, even half-speed opération 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 déta 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. 

Germart 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 Fédéra 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 E R N in 

the f îe 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 expér i 

menta l areas, the 2-metre bubb le 

chamber , methods of measur ing 

bubb le -chamber pho tographs and the 

compute rs . 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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BOOKS 
Plasma spectroscopy 

T h e phys ics of p l a s m a (a m i x t u r e of n e u t r a l and ionized 
gas) is a r e l a t i ve new-comer as a sub jec t of a d v a n c e d s tud ies . 
I t p r e s e n t s a fasc ina t ing field of r e sea r ch , w o r t h y of an 
a t t e n t i o n c o m p a r a b l e to t h a t l en t to h igh -ene rgy phys ics 
and so l id-s ta te phys ics . A m o n g t h e i n t e r e s t i n g ques t ions 
posed by p l a s m a phys ic i s t s one m a y q u o t e t h e fo l lowing: 

— I t seems t h a t p l a s m a m e c h a n i c s m a y be p a r t l y res
pons ib l e for m a n y p h e n o m e n a in t h e evo lu t ion of t h e 
cosmos, n o t a b l y t h e f o r m a t i o n of p l a n e t a r y sys tems. 
W h a t is t h e c o n n e x i o n w i t h o t h e r b e t t e r - k n o w n forces , 
such as s ta t i c and d y n a m i c g r a v i t a t i o n ? 

— T h e mos t p r o m i s i n g e x p e r i m e n t s a i m i n g a t con t ro l l ed 
fusion in t h e l a b o r a t o r y h a v e so far b e e n p e r f o r m e d 
w i t h p l a sma . Howeve r , al l a t t e m p t s to m a i n t a i n t h e 
fusion for any cons ide rab l e t i m e , le t a lone gain energy 
f rom i t , have fa i led . Is i t p e r h a p s t h e o r e t i c a l l y (or 
p rac t i ca l l y ) imposs ib le to ' t a m e t h e H force ' ? 

— W h a t a re t h e m e c h a n i c s of t h e m a n y ins tab i l i t i e s shown 
by p l a s m a ? 

Only f u r t h e r s tud ies can answer these ques t ions . D i rec t 
s tud ie s on t h e cosmic scale h a v e so far b e e n poss ib le solely 
by us ing t h e e m i t t e d e l e c t r o m a g n e t i c waves , m a i n l y l ight*. 
I n l a b o r a t o r i e s , also, one is l im i t ed to op t i ca l obse rva t i on 
if one w a n t s a fool-proof m e a n s of c o m m u n i c a t i o n wi th t h e 
p l a s m a . 

P r o b e s , h a v e b e e n wide ly used b u t e x p e r i e n c e shows t h a t 
t h e p l a s m a is a lways d i s tu rbed** , of ten in an u n e x p e c t e d 
m a n n e r ; i t b e n d s and twis t s away f rom t h e p r o b e as if i t 
r e s e n t e d t h e in t ru s ion . T h e m a i n p a r a m e t e r s one wan t s to 
d e t e r m i n e a re t e m p e r a t u r e (when such can be c o n s i d e r e d ) , 
d e g r e e of ion iza t ion , and dens i ty , all as func t ions of t i m e ; 
t h e y a re h e n c e p r e f e r a b l y d e d u c e d f rom op t i ca l i n f o r m a t i o n . 

Plasma spectroscopy, by H a n s R. G r i e m (New Y o r k , 
xMcGraw Hi l l B o o k C o m p a n y , 1964; $18.50) dea ls in a 
ve ry t h o r o u g h way wi th e v e r y t h i n g e m b r a c e d by t h e t i t l e 
a n d is (so t h e cover te l ls us) t h e f i rs t b o o k en t i r e ly devo ted 
to t h e subjec t . I t is to be r e a d a t t h e g r a d u a t e level and 
is a very u p - t o - d a t e work . 

T h e first e ight c h a p t e r s of t h e b o o k a r e t h e o r e t i c a l and 
s t a r t w i th a revis ion of classical and q u a n t u m e lec t ro 
d y n a m i c s . They f u r t h e r c o n t a i n an ex tens ive t h e o r e t i c a l 
and n u m e r i c a l d iscuss ion of all g e r m a n e sources of in fo rm
a t i o n i n h e r e n t in t h e e m i t t e d l igh t , such as l ine s t r e n g t h , S t a r k 
b r o a d e n i n g , D o p p l e r shift and r a d i a t i o n f rom r e c o m b i n a t i o n . 
A who le c h a p t e r is d e v o t e d to e q u i l i b r i u m re l a t i ons , 
espec ia l ly t h e va l id i ty of t h e i m p o r t a n t c o n c e p t of ' local 
t h e r m a l e q u i l i b r i u m ' ( L T E ) . T h e s e v e n t h and e igh th 
c h a p t e r s dea l w i th r a d i a t i o n f rom e x t e n d e d sources and 
r a d i a t i o n energy losses. I n t h e fo l lowing c h a p t e r s , p l a sma 
spec t ro scopy is discussed in p r a c t i c e , f e a t u r i n g d i f f e ren t 
t ypes of p l a sma and i m p o r t a n t op t i ca l i n s t r u m e n t s and 
d e t e c t o r s . T h r e e c h a p t e r s desc r ibe t e m p e r a t u r e and 
dens i ty m e a s u r e m e n t s (especia l ly t h e use of t h e famous 
Saha e q u a t i o n in LTE) and m e a s u r e m e n t s of a t o m i c p a r a -

* One hopes in the next few years to be able to use information 
inherent in emitted neutrinos. 

** Use of laser light as a probe has recently been proposed. 

m e t e r s . A long ser ies of t ab l e s (150 p a g e s ) , i n c l u d i n g da t a 
r e l a t ed to ou r b e s t - k n o w n s p e c t r a l l ines , ends t h e book . 

The w o r k is c lear ly i n t e n d e d to be a ve ry c o m p l e t e tex t 
book as well as a r e f e r e n c e b o o k on all m a t t e r s r e l a t e d to 
i ts t op i c . T h e t e x t is s t r a i g h t to t h e p o i n t , c lear and 
u n a m b i g u o u s , mos t ly avo id ing i n t r o d u c t o r y r e m a r k s when
ever a n e w subjec t is o p e n e d , w h i c h m a k e s t h e b o o k 
e x t r e m e l y useful for t h e second p u r p o s e . I t m a y be m o r e 
diff icul t to r e a d as a t ex t -book , in p a r t i c u l a r as t h e r e a re 
very few (if any) i n d i c a t i o n s as to w h i c h c o n s t i t u t e t h e 
m o r e i m p o r t a n t sec t ions . Most c o m m e n d a b l e is t h e a u t h o r ' s 
choice of t h e r a t i o n a l i z e d M K S A sys tem of u n i t s t h r o u g h o u t 
a book which u n i t e s p a r t s of classical , q u a n t u m and 
s ta t i s t ica l m e c h a n i c s , e l e c t r o m a g n e t i s m , a e r o d y n a m i c s , 
h y d r o d y n a m i c s a n d opt ics . Also one a p p r e c i a t e s t h e 
extens ive list of r e f e r ences a t t h e end of each c h a p t e r as 
well t h e ae s the t i c t y p o g r a p h y t h r o u g h o u t . F o r t h e s t u d e n t 
a few p r o b l e m s a r e a d d e d to each c h a p t e r , w i t h so lu t ions 
a t t h e end of t h e book . T h e i n d e x , howeve r , is r a t h e r 
m e a g r e . 

K. Soop 

The nuclear reactor, by A l a n S a l m o n (London , M e t h u e n 
& Co. Ltd . , 1964; 16s.) , is i n t e n d e d for ' t h e H o n o u r s Phys ics 
s t u d e n t , and as an i n t r o d u c t i o n and gu ide to t h e r e sea r ch 
w o r k e r f rom a n o t h e r f ield ' , b u t is u n f o r t u n a t e l y n o t u p to 
t h e usua l s t a n d a r d of t h e Methuen Monograph ser ies . 
A l t h o u g h t h e t i t l e suggests a gene ra l a c c o u n t of r e a c t o r s , 
t h e book in fact conce rns t h e phys ics of t h e r m a l r e ac to r s , 
and mos t of t h e d e v e l o p m e n t of t h e sub jec t is r e l a t e d to 
t h e g r a p h i t e - m o d e r a t e d , gas-cooled, n a t u r a l - u r a n i u m p o w e r 
r eac to r s of t h e Br i t i sh and F r e n c h n u c l e a r - p o w e r p r o 
g rammes . ' V e r y l i t t l e a t t e n t i o n is p a i d to t h e phys ics of 
fast r e ac to r s , and t h e r e is c o m p a r a t i v e l y l i t t l e d iscuss ion 
of t h e r e l a t i ve m e r i t s or c h a r a c t e r i s t i c s of o t h e r t ypes of 
t h e r m a l r e a c t o r s . 

W i t h i n th i s m o r e l imi t ed scope , t h e t h e o r y of t h e n e u t r o n 
cycle in a r e a c t o r is d e v e l o p e d u p to an e l e m e n t a r y level , 
p r i nc ipa l l y us ing di f fus ion t h e o r y . T h e r e a re also c h a p t e r s 
conce rn ing o p t i m u m fuel cycles and f lux f l a t t en ing , h e a t 
t r ans fe r , sh ie ld ing , r e a c t o r con t ro l , t h e des ign and app l ic 
a t ions of r e sea r ch r e a c t o r s , and some discuss ion of t h e 
economics of n u c l e a r power . I n a smal l b o o k such as th i s 
t h e r e m u s t be omiss ions , b u t one wou ld h a v e t h o u g h t t h a t 
physic is ts shou ld be given some idea of t h e m e t h o d s of 
ca lcu la t ion of n e u t r o n f lux, f ine s t r u c t u r e , and h e n c e 
t h e r m a l u t i l i z a t i on , and also some a c c o u n t of t h e cross-
sect ion of t h e p l u t o n i u m i so topes a n d t h e i r effects on t h e 
long- te rm b e h a v i o u r of p o w e r r e a c t o r s . 

F o r t h e r e a d e r who a l r e a d y has some ideas on t h e 
p r inc ip l e s of o p e r a t i o n of r e a c t o r s , t h i s b o o k m a y be useful 
to b r o a d e n his k n o w l e d g e of t h e subjec t , b u t for t h e r e a d e r 
comple t e ly new to t h e field t h e of ten confused p r e s e n t a t i o n 
will only slow his p rog re s s . F o r e x a m p l e , t h e r e is t h e 
sen tence b e g i n n i n g : 'Due to t h e gene ra l dec rea se of n e u t r o n 
cross-sect ions w i t h energy . . .', and also t h e cur ious s en t ence 
(especia l ly in a b o o k c o n c e r n i n g t h e r m a l r eac to r s ) : 'Some 
nuc le i exh ib i t r e s o n a n c e b e h a v i o u r in t h e i r s ca t t e r ing , 
d e p e n d i n g on t h e nuc l eus invo lved t h e n e u t r o n energy m a y 
be low ( ' v 1 keV) or h igh ( ^ 1 M e V ) ' . I n a ve ry ear ly 
p a r a g r a p h , des igned to give a b r o a d o u t l i n e of t h e des ign 
of a typ ica l p o w e r r e a c t o r , we a re given t h e t h i c k n e s s of 
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t h e p r e s s u r e vessel , and a 4 20 T c r a n e ' is r e f e r r e d t o , whi ls t 

no m e n t i o n is m a d e of t h e g e o m e t r y of t h e core , t h e n a t u r e 

of t h e fuel or t h e o p e r a t i n g t e m p e r a t u r e s . T h e r e is also 

t h e som ewha t a l a r m i n g a s se r t i on t h a t : 4 T h e c a r b o n d iox ide 

coo lan t , a t a p r e s s u r e of 283 lb f / in 2 , t r a n s p o r t s t h e energy 

p r o d u c e d by fission to t h e h e a t e x c h a n g e r s f rom w h e n c e it 

is ca r r i ed in t h e s t eam to t h e t u r b i n e ' . 

I t seems to m e t h a t t h e r e a re m a n y d a n g e r s in t e a c h i n g 

r e a c t o r phys ics to u n d e r g r a d u a t e s as an i so la ted subjec t , 

for t h e basic p r i n c i p l e s of r e a c t o r des ign resu l t f rom a 

c o m p l e x i n t e r w e a v i n g of v a r i o u s d i sc ip l ines . F o r e x a m p l e , 

one of t h e mos t i m p o r t a n t c o m p o n e n t s in a r e a c t o r f rom 

t h e p o i n t of v iew of expense and des ign c o m p l e x i t y is t h e 

fuel e l emen t , and h e r e t h e des ign m u s t t a k e in to accoun t 

chemis t ry , m e t a l l u r g y , and bas ic e n g i n e e r i n g p r i n c i p l e s as 

well as phys ics . Dr . Sa lmon ' s b o o k m a k e s no m e n t i o n of 

t h e subjec t . 

C. R. Symons 

Also received 

Theory of crystal dislocations, by A. H . Co t t r e l l (New 

Y o r k , G o r d o n and B r e a c h Science P u b l i s h e r s Inc . , 1964; 

p a p e r $2 .50, c lo th $4.50) — first in a new series e n t i t l e d 

Documents on modern physics, i n t e n d e d to m a k e ava i l ab le 

se lec ted reviews, l e c t u r e no t e s , con fe r ence p r o c e e d i n g s and 

i m p o r t a n t co l lec t ions of p a p e r s in b r a n c h e s of phys ics of 

specia l c u r r e n t i n t e r e s t ; t h i s t e x t is bas ica l ly t h a t of l ec tu re s 

given a t Les H o u c h e s in 1956, rev ised to J u l y 1962. 

Votre 
maison de confiance pour 

Microfilms — Appare i l s pho tograph iques 
et d ispos i t i f s de lec ture - Loca t ions de 
caméras - Travaux de déve loppemen t en 
régie. 
Photocopies — Appare i l s d 'éc la i rage et 
d ispos i t i f de déve loppemen t - Papiers 
pour pho tog raph ies - Insta l la t ions pour la 
pho tocop ie . 
Héliographie — Appare i l s d 'éc la i rage et 
machines à déve loppe r - Nouveau té : 
H É L I O M A T I C , mach ine à hé l iograph ier 
avec V A R I L U X permet tan t de fa i re var ier 
la pu issance d 'éc la i rage - Papiers pour 
déve loppemen ts à sec et semi -humides. 
Bureau-Offset — Mach ines-o f f se t et 
p laques-o f fse t p résens ib i l i sées O Z A S O L . 
Dessins — Mach ines à dess iner J E N N Y 
et combina ison de dessins - Papiers à 
dessin (pap iers pour dess ins de déta i ls ) , 
l istes de p ièces , pap iers t ransparents (à 
ca lquer ) , pap ier pour c roqu is . 
Meubles pour serrer les plans — «Sys
tème à suspens ion , à sou lèvement et à 
abaissement». 

Installations de reproduction pour hé l io 
graph ies , impress ion de plans, pho to 
cop ies , t ravaux de pho tog raph ie t e c h 
n ique, réduc t ions , agrand issements , t ra 
vaux de déve loppemen t de micro f i lms. m 

IN f K OZALID ZURICH 
Seefe lds t rasse 94 - Té l . (051) 24 47 57 

Heraeus 
Vacuum Pumps 

small sizes 
for laboratory use 
have been extremely successful. 

The engineers of HERAEUS adopted the 3-vane principle and practical use has proved the 

suitability of their choice. The steadiness of the final pressure and the quiet run of these pumps 

are excellent. Wear is extremely slight because of the built-in oil filter. 

Type E 2 

Type DS 1 

1 stage 

2 stages 

2 m 3 / h 

1 m 3/h 

WISMER AG Oerlikonerstrasse 88, 8057 Zurich, Tel. 051 46 40 40 
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Weston connu dans le monde entier comme le plus ancien producteur 
d'appareils de mesures électriques de haute qualité s'est spécialisé également 
dans la production d'éléments de précision pour uti l isation en électronique. 
Instruments pour tableux électriques, appareils portatifs de laboratoire et de 
service, pinces volt-ampèremétriques photo-cellules de mesure, relais, 
potentiomètres-Trimmer, éléments de servo-mécanisme. 

SOLARTRON 

SOLARTRON compte parmi les plus importants producteurs européens 
d'appareils électroniques. La nouvelle série d'instruments se signale par une 
haute précision, une construction robuste et moderne ainsi que par des prix 
avantageux. 

Oscilloscopes, voltmètres numériques, alimentations stabilisées, générateurs 
d'impulsions, oscillateurs, amplificateurs de mesure, calculateurs analogiques, 
installations de surveillance pour utilisation industrielle. 

HEATH 

HEATH est le plus grand fabricant du monde d'appareils électroniques 
«Construisez vous-même». Les appareils Heathkit sont appréciés depuis des 
années par une clientèle de plus en plus nombreuse et sont comparables à 
tout produit f ini au point de vue qualité. 
Le programme de fabrication est très vaste, plus de 250 appareils de mesures 
électroniques, émetteurs, récepteurs, radiotéléphones, ensemble de haute-
fidélité, matériel didactique, appareils destinés aux navigateurs de plaisance, 
aux automobilistes, etc. 

Tous les appareils sont livrables en boîtes de construction ou prêts à l 'emploi. 

Par ail leurs, en tant que Société Suisse du Grou
pement Schlumberger, nous représentons également 
les intérêts des Sociétés suivantes: EMR -
ROCHAR - ACB - SEMAC - TOLANA - LEGPA -
LE BOEUF. 

Vente et service 

1 DAYSTROM S A f g g ^ E 

8, avenue de Frontenex, 1211 Genève 6, tel (022) 35 99 50. 
333, Badenerstrasse, 8040 Zurich tél. (051) 52 88 80. 

NEW VARIABLE LEAK VALVE 

Model 951-5100 

This new leak valve offers unprece

dented control sensitivity and stabil ity 

over a wide range of leak rates. It is 

the only valve that can consistently 

control leaks as small as 1 X10-" 1 0 torr-

liters per second. In addit ion, it can 

be used for roughing small systems. 

Some features are: 

Ultra smooth low torque operation 

Bakeable open or closed, including 

drive mechanism to 450° C 

Welded stainless steel construct ion 

Hundreds of closures. Replaceable 

gasket assembly with saphire-copper 

seal. 

Order No. 951-5100 

Delivery: f rom stock 

For more information on this or other 

Varian Vacuum Products call or wri te 

VARIAN 
International 

Headquarters 

Varian AG 

Baarerstrasse 77 

6300 Zug/Switzer land 

Tel . 0 4 2 / 4 45 55 
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35 Me MULTISCALER SYSTEM 

WITH AUTOMATIC RECORDING 
OF INFORMATION 
Completely transistorised 
Guaranteed to work up to 55° C (131° F) 
version of the system developed at CERN - the European 
Organisation for Nuclear Research. 
Compatible with CERN standard systems. 
Results recorded by print, punch or magnetic tape. 
Rapid adaptation by general control unit to all usual recording 
systems. 
Scaler input level : 500 mV min., 12 V max. Resolution better than 
30ns with tr iple pulsing. 

ACCESSORY PLUG-IN UNITS : 

• Code converter 
• Time base 
• Delay unit 
• Control unit 
• Scaler convertible from 2 X 3 to 1 X 6 decades 
• 10 channel pattern unit 
• Parameter indicator 
• Remote control box 

OTHER PRODUCTS : 

Fast discriminators 
Fast linear gates 
Triple coincidence units 
Delay boxes 
Attenuators 
Photomultiplier bases 
Transistorised power supplies 

NI 

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS 

PLANNING AND PRODUCTION OF EQUIPMENT 
FOR INDUSTRIAL AUTOMATISATION 
AND DATA HANDLING 

SOCIÉTÉ D'ÉLECTRONIQUE NUCLEAIRE 
7 3 , RUE DE LYON - GENÈVE/SUISSE - T É L É P H O N E : ( 0 2 2 ) 4 4 2 9 4 0 

A G E N T S : ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. • FRANCE: 
S.A.I.P. MALAKOFF (Seine) • ITALY: SOC. EL. LOMBARDA-SELO MILAN • 
GERMANY: HERFURTH GmbH. HAMBURG-ALTONA • HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z • SWEDEN :OLTRONIX A.B.VÂLLINGBY/STOCKHOLM • 
U.S.A. : NUMINCO APOLLO, Pa. • ISRAEL: PALEC LTD. TEL-AVIV • AUSTRALIA: 
A. A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. • 
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plans and delivers 

Processing Plants for : 

Precision rectification 

Heavy water recovery 

Gas l iquefying 

Uperisation sterilizing 

Town gas detoxif icat ion, etc. 

Laboratory columns 

Thermal Plants 

Steam generators up to 

the highest pressures 

Hot water boilers and 

accumulators 

Gas turbines 

Diesel engines 

Reactor plants for 

nuclear p o w e r stations 

Heat pumps 

Refrigerating Plants 

Cool ing installations 

Tube- ice generators 

Low-temperature installations 

Air conditioning plants 

Heat ing and air condit ioning plants also : 

Axial and radial compressors 

Oil-free reciprocating compressors 

Pumps 

for de l iver ing h igh- and 

low-viscosity fluids and corrosive media 

Sulzer Frères 
Société Anonyme 
Winterthur, Suisse 

Low-temperature installation (—250° C) for 

D2O recovery (Emser W e r k e A G . , Domat/Ems, 

Switzerland) 


