


The cover photograph was taken in the West 
Workshop and shows the completed assembly of 
an unusual wheel built up of seventeen 
scintillation counters. The wheel is part of the 
detection equipment in an experiment to 
examine the decay products of the negative xi 
particle. Of particular interest, is the rare decay 
giving an electron, which occurs about five times 
in ten thousand decays (the usual decay giving 
a pion). The wheel has to be very large (about 
3 metres across) so that it will still catch the 
decay particles even though it is not right close to 
the target where the xi is produced but is 
preceeded by a gas Cherenkov counter, which 
distinguishes between an electron and a pion. 
(CERN/PI 56.8.67) 
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Comment 

At its meet ing in June of this year, the 
CERN Counci l approved an agreement for 
the construct ion of a 20 cubic metre 
hydrogen bubble chamber to be used at 
the 28 GeV proton synchrotron. The 
detai led design study for this chamber was 
prepared by a group of experts f rom the 
Federal Republ ic of Germany, France and 
CERN ; Germany and France wi l l par t i ­
c ipate in the project as equal partners 
wi th CERN. The f inance is to be div ided 
equal ly among the three partners and the 
whole project wi l l be supervised by a 
steer ing commit tee with one representat ive 
from each party. 

To increase the range of physics which 
can be covered by a chamber of this type, 
it is necessary to contain much larger 
volumes of l iquid hydrogen than in the 
chambers now in operat ion. The new 
chamber wi l l be 30 cubic metres in volume 
(20 cubic metres of which wi l l be useful 
vo lume for part ic le interactions). Al l the 
related components, such as magnets, 
cameras, coo l ing, vacuum, controls, and 
expansion system, have then to be designed 
to cope with this larger volume. No 
stra ight forward extension of convent ional 
systems could meet the requirements 
wi thout involving prohibi t ive costs. 

A complete rethinking has been neces­
sary ; many new ideas and many recent 

developments in techno logy have been 
incorporated. The design sti l l imposes 
severe demands on var ious components 
— a superconduct ing magnet ( larger than 
any yet constructed) to provide a magnet ic 
f ie ld of 35 kg accurate to 3 % over the 
useful vo lume ; an intr icate camera and 
opt ical system involving wide angle lenses, 
precisely const ructed ' f ish-eye' w indows 
and possibly a compressed-ai r dr iv ing 
mechanism for the f i lm ; an extensive 
cryogenics system to produce the low 
temperatures for the l iquid hydrogen and 
for l iquid hel ium wh ich wi l l cool the 
superconduct ing coi ls ; a novel arrange­
ment of the expansion system probably 
wi th large epoxy resin components ; 
eventual computer -cont ro l of chamber 
o p e r a t i o n . . . Meet ing this design wi l l be 
a st imulus to European industry in a w ide 
variety of technolog ies. 

Pursuing sub-nuclear physics often 
requires new approaches which impose 
exact ing demands for instrumentat ion. It 
gives industry the opportuni ty to cut its 
teeth on new developments in technology 
by tack l ing speci f ic pro jects. The benefi t 
that this br ings to industry is a bonus and 
not a just i f icat ion for sub-nuclear physics 
in Europe, but it is wor th recognizing that 
our f ie ld is one of those which force the 
rate of advance of European technology. 

CERN, the European Organizat ion for Nuclear Research, was establ ished in 1954 to 
provide for co l laborat ion among European States in nuclear research of a pure 

scient i f ic and fundamental character, and in research essential ly related thereto ' . It 
acts as a European centre and co-ordinator of research, theoret ica l and exper imental , 
in the f ie ld of sub-nuclear physics. This branch of sc ience is concerned with the fun­
damental quest ions of the basic laws governing the structure of matter. CERN is one 
of the wor ld 's leading Laborator ies in this f ie ld. 

The exper imental programme is based mainly on the use of two proton accelerators 
— a 600 MeV synchro-cyclot ron (SC) and a 28 GeV synchrot ron (PS). At the latter 
machine, large intersect ing storage rings (ISR), wh ich wi l l a l low exper iments wi th co l l id ­
ing proton beams to be carr ied out, are under const ruc t ion. Scient ists f rom many 
European Universit ies and national Laborator ies as wel l as f rom CERN itself take part 
in the exper iments and it is est imated that some 700 physicists outside CERN are 
provided with their research material in this way. 

The Laboratory is si tuated at Meyrin, Canton of Geneva, Swi tzer land. The site covers 
approximately 80 ha about equal ly d iv ided on either s ide of the front ier between 
France and Switzer land. The staff totals about 2300 people and, in addi t ion, there are 
over 400 Fellows and Visi t ing Scientists. 

There are th i r teen member States part ic ipat ing in the work of CERN. The cont r i ­
but ions to the cost of the basic programme, 172.4 mi l l ion Swiss f rancs in 1967, are in 
propor t ion to their net national income. Supplementary programmes cover the con­
struct ion of the intersect ing storage rings and prel iminary studies on a proposed 
300 GeV proton synchrotron for Europe. 
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News from Abroad A negative of mica sheet showing both 
crystal dislocations and charged particle 
tracks. For example, considering the two 
lines going almost diagonally accross the 
centre of the photograph — one is in line 
with a crystal plane, the other is due to 
the passage of a charged particle (the particle 
tracks tend to be close to the lines of the 
dislocations because in these orientations 
the "neucleating centres" will join up to form 
a line). 

Neutrinos on record 
A few years ago, Dr. F. M. Russel l , 
a scient ist now work ing at the Rutherford 
Laboratory, UK, was pursuing one of his 
hobbies, mineralogy, wh i le on hol iday in 
North Carol ina. He was examin ing spe­
c imens of mica when he not iced that 
some of the dark mark ings in the mica 
sheet did not l ine up wi th the markings 
that one would expect to see at d is lo­
cat ions in the structure of the mica. Being 
a physicist, he s topped to ask himself 
why and after months of independent 
research has conc luded that the markings 
record neutrino events wh ich occur red 
dur ing the format ion of the mica going 
back thousands of mi l l ions of years. 

Mica is character ized by a par t icu lar ly 
regular crystal s t ructure. This st ructure 
gives six wel l def ined or ientat ions wi th in 
the crystal where d is locat ions can occur. 
The dark lines most commonly found cor­
respond to these dis locat ions to wh ich iron 
atoms have migrated dur ing the format ion 
per iod (around 10 000 years) of the mica. 
Close observat ion reveals however that 
there are some markings wh ich do not 
l ine up wi th any of the six crystal planes. 
The indicat ion is that their or ig in does not 
lie in the structure of the mica itself, unless 
some unknown sol id-state phenomenon 
was operat ing dur ing the format ion per iod. 
Their character ist ics indicate that they are 
due to the passage of charged part ic les. 

Mica is formed at depths of several k i lo­
meters, being brought to the sur face often 
mi l l ions of years later dur ing major move­
ments of the earth's crust. Only neutr inos 
cou ld penetrate to these depths and the 
mark ings would record the convers ion of 
neutr inos to muon pairs, the charged 
muons affect ing the mica. 

One interesting possibi l i ty is that examin­
at ion of mica deposits, wh ich can be 
accurate ly dated back to over two thou­
sand mi l l ion years, cou ld give ev idence 
of any long-term changes in neutr ino f lux 
over this per iod of t ime. 

Stanford 
In an exper iment using the e lect ron l inear 
accelerator 'Mark I I I ' at Stanford, Cal i ­

fornia, a group of scientists have suc­
ceeded in apply ing a new technique of 
e lectron scat ter ing to the study of the 
shape of certain deformed, or nonsper ical , 
atomic nucle i . The results were reported 
in Physical Review Letters, 17 Apr i l 1967, 
'Scatter ing of fast Electrons by Or iented 
H o 1 6 5 Nucle i ' , R. S. Safrata, J . S. Mc­
Carthy, W. A. Litt le, M. R. Year ian, and 
R. Hofstadter. 

A wel l -def ined di f f ract ion pattern was 
obta ined for atomic nuclei in crystal l ine 
samples of an isotope of the rare-earth 
element hol ium of mass number 165 sub­
jected to an electron beam of energy 
200 MeV. The di f f ract ion pattern was pro­
duced by measur ing with standard tech­
niques the intensity of the scattered beam 
at di f ferent scatter ing angles. Different 
types of atomic nuclei show less abundant 
scat ter ing at part icular scatter ing angles, 
and from the distr ibut ion of these scatter­
ing 'd ips ' , the shape of the part icular 
nuclei under examinat ion can be deter­
mined. 

Spher ical nuclei are known to give we l l -
def ined di f f ract ion patterns, but deformed 
nuclei usual ly give a blurred pattern, wi th 
no part icular dips from which the shape 
and charge distr ibut ion can be determined. 

The Stanford group found, however, that 
when their test sample (a single crystal 
of ho lmium 165) was subjected to an 
external magnet ic f ie ld, a wel l -def ined 
pattern wi th s igni f icant dips became ap­
parent. 

The exper iment was conducted at low 
temperature, wi th the sample located in 
a magnet ic f ie ld produced by a pair of 
superconduct ing Helmholtz coi ls. 

In cons ider ing their results, the Stanford 
team conc luded that the di f f ract ion pat­
terns produced by the al igned hol ium 
nuclei were not in agreement with any 
of the current theor ies. They feel that this 
may be due to certain part icular charac­
ter ist ics of highly deformed atomic nuclei 
such as hol ium and that the approx i ­
mations and theor ical di f f icul t ies involved 
in est imat ing these factors are pr imari ly 
responsible for the disagreement between 
the var ious theor ica l models and the 
exper imenta l results. 

The group conc ludes that exper iments 
involving e lectron scatter ing from or ien­
ted nuclei are far more sensit ive to smal l 
changes in the factors descr ib ing the 
nuclear charge-densi ty distr ibut ion than is 
the case wi th measurements on randomly 
or iented nucle i . 

153 



Book Review 

Niels Bohr 
His life and work as seen by his f r iends 
and col leagues, edi ted by S. Rozentai . 
Translated from the Danish edi t ion 
publ ished in 1964. (Amsterdam, Nor th-
Hol land Publ ishing Company, 1967, 58 s.) 

I f irst heard the name 'Niels Bohr ' at 
University when a br i l l iant lecturer, whose 
facial resemblance to an owl gave added 
weight to his every word , unfo lded the 
Bohr theory of the hydrogen atom. A smal l 
group of us were so overwhelmed by the 
beauty of the theory and the imaginat ive 
leaps away from classical physics wh ich 
it involved, that we spent the who le night 
ta lk ing atomic physics, fo l lowed by fut i le 
at tempts to stay awake dur ing the lectures 
next day. An immature response perhaps 
(especial ly as we were later to learn that 
the theory had been superseded), but a 
smal l indicat ion of the deep effect that 
Bohr 's work had even on people who 
then knew litt le of the extent of his cont r i ­
but ion to physics and to human thought 
general ly. 

Far more mature assessments are con­
ta ined in this book of t r ibutes to one of 
the greatest men of sc ience. The cont r i ­
but ions are by contemporar ies, who shared 
in the research dur ing those fascinat ing 
years of the emergence of quantum theory, 
by students, whose evolving minds were 
nour ished in Bohr's Institute, by senior 
publ ic f igures, who apprec ia ted his 
contr ibut ions to publ ic affairs, and by 
people who knew him in his pr ivate l ife. 

Al l the contr ibut ions to the book are 
wr i t ten on bended knee, wh ich in itself 
says much for the stature of the man as 
a scient ist and a human being. But it l imits 
the scope of the book and in a few cases 
has resulted in rather dul l reading. The 
book is a t r ibute and not a t rue b iography, 
so that despi te the many aspects of Bohr 's 
l ife wh ich are treated, a ful ly rounded 
character does not emerge. For example, 
it is d i f f icul t to bel ieve that one so ' good ' 
that the only sin of his youth was to put 
too much sugar on his fruit, cou ld be as 
obviously loveable as so many of his 
contemporar ies found him. 

Bohr 's scient i f ic work is t reated in 
several ways, and the di f ferent approaches 
are very i l luminat ing. There are several 

chapters cover ing his research in a 
histor ical fashion (when, where and how 
it happened), one chapter devoted spec i ­
f ical ly to reviewing his research (br inging 
it all together to explain what it was about 
in a way accessib le to the layman) and, 
most interest ing of al l , there are the 
recol lect ions of his col leagues spr ink led 
throughout the book. 

The way he tack led his f irst p iece of 
research work on l iquid jet v ibrat ions 
wi th a view to determining surface tension 
(which won him a prize from the Royal 
Danish Academy of Sciences and Letters) 
already said much about the penetrat ing 
approach he was to br ing to the mighty 
problems he confronted later. The more 
he found out about his jet, the more 
quest ions he cou ld see to be answered, 
and the more ref inements he could see to 
improve his conclus ions. His father had 
almost to force him to wr i te up the exper­
iment and not go on cont inuously 
improving the results. 

And so it was in later years, increasing 
knowledge only widened the front f rom 
wh ich further quest ions emerged and he 
pursued topics relentlessly, never sat isf ied 
that he had gone far enough. His more 
famous work is wel l known and is covered 
in the book. Suff ic ient here just to ment ion 
his analysis of the spectral l ines of 
hydrogen and the model of the hydrogen 
atom wh ich came from it, and more 
important ly f rom the same work, his 
formulat ion of the correspondence pr in­
c ip le (that when theories on the atomic 
scale are extended to larger scale, they 
should then t ie up with the proven laws 
of c lassical physics) ; his work on ' com­
plementar i ty ' and the impl icat ions of man 
being, as Bohr put it, 'an observer of that 
nature of wh ich he himself is part ' ; and 
f inal ly his theory of atomic f ission 'the 
l iquid drop model ' . 

This list gives l itt le idea of what Bohr 's 
work really meant for physics. He d id 
more than contr ibute new analyses and 
new theor ies, he ' taught physicists to th ink 
in a new way'. His interest was much 
broader than the problem he was direct ly 
invest igat ing and many of the contr ibutors 
to the book emphasize his role as th inker 
on the phi losophica l and human impl ica­
t ions of the new theories. Heisenberg states 
that 'Bohr was pr imar i ly a phi losopher, not 

Photo Herdis and Herm. Jacobsen 

a physicist ' . Fr isch, in a beauti ful ly wr i t ten 
art ic le, talks of conversat ions ranging from 
rel ig ion to genet ics, f rom pol i t ics to art, 
and of cyc l ing home through the streets of 
Copenhagen ' in tox icated with the heady 
spir i t of Platonic d ia logue' . 

Bohr used conversat ion as one of the 
pr inc ip le means of sharpening his ideas 
He d ic tated his papers often pacing around 
one of his pupi ls who was serving as 
secretary, using them as a foi l to perfect 
a phrase. Yet he was not a good lecturer. 
Pais descr ibes him as a 'divinely bad 
publ ic speaker ' and Courant suggests that 
this may have been because of the 
di f f icul ty of present ing a 'mul t i -d imensional 
fabr ic of thought in a one-dimensional 
l inear order ' . 

Pais pro jects one of the best p ictures 
of Bohr 's personal i ty as also does one 
of Bohr 's young col laborators, Jorgen 
Kalckar. Kalckar in one f lash of poetry 
says more than appears in paragraphs 
e lsewhere : 'I wonder if anyone who has 
not known Bohr wou ld be able to appreciate 
the joy of p ick ing and eat ing ripe black-
currents in the pour ing rain ' . 
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There are many del ight fu l l i t t le anec­
dotes. Some of them concern the way 
Bohr brought the sc ient i f ic way of th ink­
ing to other areas of l ife. Casimir tel ls 
of how he used to drag Bohr to see 
Western and gangster f i lms — "Af ter a 
thoroughly stupid Tom Mix f i lm, his verd ic t 
went about as fo l lows : 'I d id not l ike that 
p ic ture, it was too improbable. That the 
scoundre l runs off wi th the beaut i fu l g i r l 
is logical , it always happens. That the 
br idge col lapses under their carr iage is 
unl ikely but I am wi l l ing to accept it. 
That the heroine remains suspended in 
mid-air over a prec ip ice is even more 
unl ikely, but again I accept it. I am even 
wi l l ing to accept that at that very moment 
Tom Mix is coming by on his horse. But 
that at that very moment there should be 
a fe l low wi th a mot ion p ic ture camera to 
f i lm the whole business, that is more 
than I am wi l l ing to bel ieve ' . " Bohr also 
analysed why the good ie always beat the 
baddie to the draw — a mechanica l , reflex 
act ion always takes less t ime than a 
voluntary decis ion. His son, Hans, reco l ­
lects the tea-table problems he posed to 
his ch i ldren. One of them was 'Given two 
glasses contain ing equal vo lumes of wine 
and w a t e r : if you take a teaspoonfu l of 
w ine and put it into the water, and then 
return a teaspoonful of the mixture to the 
wine, wi l l there be more wine in the water 
or water in the wine ?' The answer is not 
immediately obvious. 

Several wr i ters comment on the long 
drawn out controversy between Bohr and 
Einstein, wh ich began at the Solvay con ­
ference in 1927. A clash of intel lectual 
d inasaurs. Einstein, such a great revolu­
t ionary th inker himself, cou ld never accept 
all the impl icat ions of quantum theory. 
Bohr was often saddened by his fa i lure 
to conv ince Einstein but it is obvious 
that they both great ly enjoyed f lex ing 
their minds against such worthy oppos i ­
t ion. That their personal relat ionship 
remained excel lent is i l lustrated by a story 
f rom Pais — he was sit t ing in a room wi th 
Bohr, who was lost in thought, when 
Einstein t ip toed in and stole some of Bohr 's 
tobacco (his doctor had forb idden him 
to buy tobacco but hadn' t ment ioned 
steal ing it). 

Weisskopf covers his contr ibut ions to 
internat ional scient i f ic co l laborat ion. His 
Institute for Theoret ical Physics in 
Copenhagen received an endless stream of 
outstanding scient ists of all nat ional i t ies 
Scient i f ic co-operat ion between the Scan­
dinavian countr ies through NORDITA owed 
much to Bohr and so, of course, d id CERN-
So many people have c la im to be a Father 
of CERN that one begins to feel that the 
Mother 's conduct was not beyond reproach. 
But rarely can the c la im to paterni ty have 
been asserted as strongly as Weisskopf 's 
'It was Niels Bohr 's personal i ty, Niels 
Bohr 's weight and Niels Bohr 's work that 
made this p lace (CERN) possible ' . On the 

nat ional scale, what it meant for the 
sc ient i f ic l i fe of the country to have a 
scient is t of the ca l ibre of Bohr stay and 
work in Danemark, is obvious f rom the 
three art ic les by Pedersen, Kampmann 
and Pihl . 

And so o n . . . This review can only 
touch on a few of the facets of Bohr 's 
l ife covered in these contr ibut ions. Suff ice 
it to say that anyone who loves physics 
wi l l draw some inspirat ion f rom this book. 

B. S. 
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Select your AMPLIFIER from the widest and 
most flexible range of nuclear instrument modules 

TYPE NUMBER NE 5259 NE 5260 NE 5263 NE 5264 NE 6106 

FUNCTION 

A low noise linear amp­
lifier w i th f lexibi l i ty of 
pulse shaping to permit 
optimisation of energy or 
t ime resolution. 

A low noise linear 
pulse amplifier w i th 
delay line shapingfor 
high resolution scint­
illation spectrometry 

Singlechannel simple 
RC linear amplifier 

Dual channel simple 
RC linear amplifier 

8 input summing 
amplifier 

GAIN 

Positive or negative 
4 to 2000 
High resolution, 
fine gain control . 

Positive or negative 
4 to 2000 
High resolution, 
fine gain control 

Negative 
2 to 50 

Negative 
2 to 50 

Negative 
1 

LINEARITY 0 - 1 % 0 . 1 % 1 % 1 % 0 . 1 % 

GAIN 
TEMPERATURE 
COEFFICIENT 

Less than 0.02% per 
°C 

Less than 0.02% per 
°C 

Less than 0 . 1 % per 
°C 

Less than 0 . 1 % per 
°C 

Less than 0 .01% per 
°C 

PULSE 
SHAPING 

. Double delay line (0.7us), 
or RC single or double 
integration and differ­
entiation (0.2 to10us) 

Double delay line 
(0.7ps) 

Preset double RC 
differentiation and 
integration (norm­
ally, 0.5ps ) 

Preset double RC 
differentiation and 
integration (norm­
ally, 0.5 ps) 

No additional pulse 
shaping 

NOISE 
Less than 6 (iV referred 
to input wi th 1us single 
integration and differ­
entiation 

Less than 30 pV 
referred to input. 

Less than 20 |iV 
referred to input 

Less than 20 pV 
referred to input 

Less than 50 pV 
referred to input 
w i th 100Q resistor 
across each input 

CROSSOVER 
W A L K 

Less than ± 2 ns (with 
NE 5159C Analyser) 

Lessthan i 2ns (with 
NE 5159C Analyser) 

OVERLOAD 
RECOVERY 5 us for x200 overload 5ps for x200 overload 

PRICE £250 £210 £75 £140 £60 

The amplifiers described above form part of the wide range of Edinburgh Series modular nuclear electronics and are 
ful ly compatible w i th o ther units in the range. The Series includes preamplif iers, t ime and energy analysers, coincidence/ 
anticoincidence units, scalers,t imers, ratemeters, data presentation and processing units, interface units, test and calibration 
units, and gain stabilisation systems. Catalogue containing ful l details of scint i l lat ion and semiconductor detectors, 
Edinburgh Series units and systems available on request. 
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Sighthill, EDINBURGH 11, Scotland. Tel. (031) CRA 4060. TELEX 72333. 

Cables: 'Nuclear, Edinburgh' — 
Canadian Associate : Nuclear Enterprises Ltd., 550 Berry Street, Winnipeg 21. •Hfll^B J" 

Nuclear Equipment Corporation : 931 Terminal Way, San Carlos, California 



t h e s imples t so lut ion ! 
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Users of Borer multi-channel scaler 
systems include: 
Birmingham University 
Centre derecherches Nucl6aires, 
Strasbourg 
Deutsches Elektronen-Synchrotron 
(DESY), Hamburg 
Ecole Normale Superieure de Paris, 
accelerateur de lineaire, Orsay 
Eidgenossische Technische Hochschule, 
(ETH), Zurich 
European Organisation for Nuclear 
Research,(CERN), Geneva 
Fysisch Laboratorium, Universiteit, 
Utrecht NL 
Glasgow University 
Kernforschungsanlage Julich 
Kernforschungszentrum, Karlsruhe 
Liverpool University 
Manchester University 
Max-Planck InstitutfiJr Chemie, Mainz 
Max-Planck Institut fur Kernphysik, 
Heidelberg 
Max-Planck InstitutfiJr Physik und 
Astrophysik, Munchen 
Natuurkundig Laboratorium, Universiteit, 
Groningen Nil 
Oxford University 
Physikalisches Institut der^Jniversitat, 
Bonn 9 

Physikalisches Institut der Universiteit, 
Hamburg 
Reaktor-Station Garching, Physik 
Departement, Munchen-
Science Research Council, Daresbury 
Science Research Council, Rutherford 
High Energy Laboratory 
Sussex University 
UKAEA, Harwell 
UKAEA, Risley 

593 
Borer are the largest manufacturers 
of scalers in the western hemisphere, 
and supply large and small systems 
wherever rapid, reliable counting is 
needed in high energy and low energy 
nuclear physics. 
Borer scalers are available with: 
6 or8decades 
Decimal or binary display 
2, 20 or 100 Mc/s count rates 
Single or double units 
Flexible data output using 
teleprinters, punched tape, magnetic 
tape, output writers, and parallel 
printers. 

Please ask for latest literature, or 
for a demonstration. 

I E L E C T R O N I C S 

Switzerland: Heidenhubelstrasse 24 
Solothurn 
Telephone 065/2 85 45 
Great Britain: 36 East Street 
Shoreham-by-Sea, Sussex 
Telephone4305 
Germany: Verkaufsburo Munchen 
KaiserstrasselO, D-8000 Munchen 23 
Telephone34 8016 
France: Sorelia Electronique. 
150 rue de Chatou, 92 Colombes 
Telephone 782.16.39-782.32.79 
Italy: Boris G. F, Nardi 
ViaCapranica16, Milano 
Telephone 2362924-2361394 
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Tantalum films 
with a specific 
resistance 
as low as 
30 -40 juQ-cm 

Tantalum fi lms wi th a specif ic resistance 
which, at 3 0 - 4 0 /uQ • cm is only three 
t imes higher than of the sol id metal, 
can be readily produced by the Ca­
thode Sputter ing method in BALZERS 
apparatus SPUTRON II. 
This modern equipment for t r iode sput­
ter ing in a low pressure gas discharge 
also provides faci l i t ies for reactive 
sputter ing, as an example of which the 
specif ic electr ical resistance g and the 
temperature coeff ic ient a of tantalum 
nitr ide fi lms, sputtered at varying partial 
pressures of N2 are given. 

Special Features of the SPUTRON I! 

— Low work ing pressures in the 10- 4 

Torr range ensure the very clean 
condit ions necessary for the deposi ­
t ion of the above-ment ioned Ta-fi lms. 

— The extremely high ion current den­
sity of > 50 mA/cm 2 , in conjunct ion 
with the low work ing pressures al lows 
deposit ion of pure aluminium f i lms at 
a sputter ing rate of > 200 A/min. 

— The modern design of the SPUTRON 
II provides an extremely large work­
ing surface: a minimum of24 5 x 5 c m 
substrates can be sputtered at the 
same time. 

— Films produced in the SPUTRON II 
are of uniform th ickness: wi th 5 x 5 
cm substrates the uni formity is 
< ± 2 % ; wi th 10 x 10 cm substrates 
< ± 4 % . 

— The large work ing surface', in con­
junct ion with the high sputter ing rate, 
provides a high sputter ing capacity. 

— The thermal loading of the substrates 
is considerably less than in conven­
t ional cathode sputter ing. 

— The relat ionship between the target 
current and the sputter ing rate al lows 
simple and accurate control of the 
coat ing cycle. 

— The SPUTRON II is an accessory for 
BALZERS Coating Unit BA 510, and 
can be fitted without any necessity 
for modif icat ions. 

- A s the SPUTRON II only requires a 
small amount of space, the normal 
thermal source can be retained, thus 
al lowing both sputter ing and coat ing 
to be carr ied out in the same plant. 

The double exposure photograph (top 
right) shows the SPUTRON II in a 
BA 510. The target is in the centre of 
the vacuum chamber base, with an eva­
porat ion source next to it. 
The substrates are supported on a ca­
lotte which is mounted on a rotary cage 
assembly and the ionisation chamber is 
at the top of the vacuum chamber. 

Leaflets DN 806, DN 1087, DN 1091 and 
DN 1134 giving more detai led informa­
t ion are available on request. 

BALZERS AKTIENGESELLSCHAFT 
fur H o c h v a k u u m t e c h n i k und Dunne Sch ichten 

FL-9496 Balzers - Principaute de Liechtenstein 

United Kingdom : 
BALZERS HIGH VACUUM LIMITED 
Berkhamsted, Herts., 
Telephone : Berkhamsted 2181 

159 



The first commercially available, fast zero-crossing 
discriminator is now in production. Performance is 
outstanding, cost remarkably low. Need we say more? 

T^^^W NUCLEAR INSTRUMENTATION 

Four independent zero-
crossing discriminators. I 

Less than 200 psec walk I 
for 10:1 input dynamic I 

range w i th fast scintil lators, f Dual output delivers N I M 
standard fast logic 
signals to at least 100 MHz. 

Fully protected inputs w i th | 
—200 mV arming threshold. 

Zero-crossing detector I 
maintains t iming to 300 MHz. f 

Output pulse w id th I 
continuously adjustable! 

5 nsec to 12 nsec. 

May be operated in 
gated mode. Gate signal 
requirements conform 
to N I M standards. 

All M100 modules are available in both the EG&G package and in the NIM package (TID-20893 rev.). Wr i te or call for detailed spec­
ifications, EG&G, Inc., Nuclear Instrumentation Division, 40 Congress Street, Salem, Massachusetts 01970. Tel : (617) 745-3200. Cable: 
EGGINC-SALEM. Field offices: Chicago, I l l inois; San Ramon, California; Washington, D.C.; Representatives in foreign countries. 


