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8: W. Heisenberg and W. Pauli, Summerschool1958, Varenna, Italy. 
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9: Ernst StOckelberg, professor of theoretical physics, Geneva University, 1935-1984. 
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In Geneva my colleague Josef Jauch was the quite authoritative boss 
of the 'Ecole de Physique', an attitude which was rather difficult for me to 
accept. However, I had plenty of other distractions. In 1975 I was invited to 
be a member of the organizing committee of the 'Rencontres Internationales 
de Geneve' which still today organizes every autumn a week of invited 
lectures by well-known men and women from the different fields of thought. 
The president of this committee was Jean Starobinski, a well-known literary 
critique. And its most famous member was the philosopher Jeanne Hersch 
(Fig. 10) who was 15 years my senior. In December 1977 I had invited her for 
a conference in our Physics Colloquium at the 'Ecole de Physique' where she 
chose the title (in French) "Concerning the book 'The Part and the Whole' of 
Heisenberg: The problem of the meaning of 'Understanding' in Modern 
Physics". 

In the mentioned committee I also took quite an active part, pre­
siding in the session 'Le pouvoir' of 1977 the topic 'Le savant devant Ie 
pouvoir'; and in the session 'Ordre et Desordre' of 1983 I gave a lecture, in 
French, on 'In the sciences disorder does not always mean disaster', and I 
also presided a session in 1989. 

Of my activity at the 'Ecole de Physique' I am particularly fond of 
paper [8] which is an extended version of a seminar I gave (in French) on 
'The role of space and the problem of localisation in modern physics as seen 
in particular by Wolfgang Pauli'. I also held this conference at the yearly 
meeting in Fribourg in May 1985 of the International Academy of Philosophy 
of Science, of which I am a member. In January of the following year I was 
also nominated a Fellow of the American Physical Society, of which I was a 
member since my Princeton years. 

In December 1985 I followed an invitation to Santiago and Valparaiso 
in Chile which a Chilean colleague had arranged for me. Taking a rest one hot 
day in a park at Santiago I sat on a bench in the shadow of a tree. However, 
after a while the sun unexpectedly appeared to the left of the tree. It took me 
a while to realize that in the southern hemisphere the sun moves from right 
to left when one looks in the direction of the equator! From Santiago I also 
went to the shore of the Pacific for a swim. Then turning East I went into the 
Andes, visiting La Serena where the famous astronomical observatory of 
Tololo is situated. 

The ideas developed in the paper [8] reflect my keen interest both in 
the 'macrocosm' of the stars and in the 'microcosm' ofthe atoms - to use 
medieval terms - and Pauli's name in the title is only an adornment; it is my 
preferred essay in this collection. The essence of this paper is Figure 2 at the 
end, which I am rather proud of (Fig. 11, see also Fig. 15b). It is a plot of 
length versus mass and contains the material world between the lines repre­
senting the limit of subdivision on the one hand and the limit of gravitational 
stability on the other. And the intersection point of the two lines defines the 
famous Planck-length 1* and Planck-mass m* (Fig. 11). It was in fact Max 
Planck in 1900 that, having been forced to introduce his famous constant 
'h', constructed these quantities by combining all the fundamental cons­
tants known then. 



10: Jeanne Hersch and Charles Enz (p. 17), 'Rencontres internationals de Geneve", 



Figure 10: (Continued). 
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Figure 11: Mass-Length Diagram of the Material World. 

According to modern cosmology, time and space began at the Planck 
scale with the 'Big Bang' which created the chemical elements up to Helium. 
It was followed by an exponential 'inflation' period, driven by the 'dark 
energy' which blew the cosmos up to the present size. But the chemistry we 
and our world are made of were cooked up later, namely in the interior of 
stars which formed by gravitational contraction. 

It is interesting to compare this beginning described by cosmology 
with Saint John's in Revelation 1, 8: "I am the Alpha and Omega, the 
beginning and the ending, saith the Lord, which is and which was, and which 
is to come, the Almighty." And in Saint Matthew 6, 9 and 13 God is called 
"Our Father which art in heaven .... For thine is the kingdom, and the power, 
and the glory, forever." These sentences show very eloquently the difference 
between the properties of the material and the spiritual worlds. Indeed, 
'heaven' and 'forever' cannot mean 'infinitely far away' in space and in 
time. 

However, what is common to both worlds is the use of numbers. In 
fact, counting is an archetypical action which even the Almighty cares for, as 
one reads in Saint Matthew 10, 30 (see also St. Luke 12, 7): "But the very 
hairs of your head are all numbered." In her book 'Zahl und Zeit' Marie­
Louise von Franz writes on p. 41 (my translation): "According to Jung, 
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Number seems to exhibit in a significant wayan exact relation between both 
domains [that of matter and that of spirit]." And in Kant's 'Critique of the 
Pure Reason', Part 2, 1, 3, 'Unity' and 'Multiplicity' are the categories of 
'quantity'. And concerning the philosophical problem of subdivision of a 
material body, it raises the question of the existence of a limit to this process. 
As I argue in paper [8], this question is answered with 'yes' by the 'phys­
icist' who calls this limit the 'atom', but with 'no' by the 'geometer' who 
thinks in terms of continuity. 

One of the most impressive events of my career was the invitation in 
February 1987 by Michail Gorbatchev's Science advisers to be the 
representative of the Natural Sciences of Switzerland to the congress of the 
World leaders in the Arts, Sciences and Economics held at the Kremlin. All 
Swiss participants, which included the playwrights Max Frisch and Friedrich 
Diirrenmatt, were flown to Moscow in a special Aeroflot jet from Geneva. At 
the airport in Moscow each invitee was assigned a personal secretary - mine 
was a beautiful and very nice girl - during the whole duration of the visit 
which included, besides the plenary sessions at the Kremlin, tours of the city 
and a visit to the Bolshoi theatre for a performance of the famous ballet. 

The next essay [9] brings an enlargement of the scientific point of 
view in that it introduces the observer himself as being involved in the 
outcome of the observation. As described in paper [9], Pauli characterized 
this situation by insisting that in the quantum realm the notion of a 
'detached observer' is invalid, the observer being always part of the drama. 
And, expressed in a Jungian way, he characterized this fact as the 
"psychological relation between sacrifice and choice", meaning that a gain of 
knowledge on one side implies a loss of it somewhere else. 

The latter point of view is discussed in great detail in the following 
essay, 'Quantum Theory in the light of Modern Experiments' [10]. Here 
situations are considered where observation at one point in space determines 
the happenings at a macroscopic distance away - provided that the two 
points are connected by the same 'wave-function'. Einstein, however, was 
sceptical, he called this a "spooky action at a distance". A more serious 
example of such a 'low uncertainty situation' discussed in this paper is the 
so-called 'scanning force microscope', for the invention of which Gerd 
Binnig and Heinrich Rohrer, both of the IBM laboratory at Riischlikon near 
Zurich, were bestowed the Nobel Prize of 1986. In this remarkable device a 
needle ending in almost a single atom can 'touch' a single atom at the 
surface of the sample and display it on a screen. 

In September 1990 I was invited by Turkish colleagues to give a 
conference at the University of Izmir on the Eastern coast of the Aegean Sea. 
This gave me the opportunity to visit Ephesos, some 50 km to the south, 
where the impressive amphitheatre dedicated to Arthemis (Diana) had been 
one of the seven World Wonders of antiquity. Also Saint Paul had passed 
through Ephesos (The Acts 18, 18-21) and came back a second time to preach 
during three months in the Synagogue there (The Acts 19, 1-22) But 
worshipers of the Goddess Diana at the amphitheatre were quite excited, 
rendering St. Paul's stay dangerous so that he had to leave (The Acts 19, 28-
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30). "St. Paul was of small height, bald, bandy-legged, vigorous, the eye­
brows joint, with a slightly aquiline nose; in fact, he had, on the one hand, 
the appearance of a man, on the other, he had the face of an angel." (Ecrits 
apocryphes cretiens, Gallimard, 1997, pp. 1129f; my translation). 

In Ephesos I visited also the small old chapel where Saint Mary is 
said to have been buried. It is quite probable that Mary spent some time in 
Ephesus since the latter belonged to Saint John's parish. And Jesus at the 
Cross had said to his mother "Woman, behold thy son! Then saith he to the 
disciple, Behold thy mother! And from that hour that disciple [John] took 
her unto his own home." (St. John 19, 26-27). However, Mary died in 
Bethlehem where she had a house. And for her funeral the other eleven 
disciples joined John in Bethlehem, carried by the Holy Spirit, Peter from 
Rome, Paul from the bank of the Tiber, Thomas from the centre of India, 
James from Jerusalem, Marc from Alexandria, Matthew from a boat in a 
tempest. And Andreas, Philip, Luke, Simon, Thaddeus, already deceased, 
also came. (Ecrits apocryphes cretiens, pp. 173f). 

The following piece [11] concerns a more light-hearted event; it is a 
speech I was invited to give on board the ship 'Ville de Neuchatel' during 
the excursion of an international physics conference held at the University of 
Neuchatel in August 1991. In this speech I painted a vivid historical picture of 
the region and of the Swiss Confederation which just that year celebrated its 
700th anniversary. I also talked extensively about the famous Swiss novelist 
and playwright Friedrich Durrenmatt mentioned before who lived in a house 
in the woods above the city. I had visited him many times when I was a 
professor at the University there, joining him for a sip of whisky or a bottle of 
old Bordeaux, the only wine he considered worth drinking. Some quarter of a 
century later, end of June 1988, he once called me at home, saying he would 
very much like to see the CERN laboratories at Geneva, and I gladly arranged 
this visit with the Director General H. Schopper (Fig. 12). 

The 700th anniversary of the Swiss Confederation is evoked again in 
the Preface [12] to my book 'A Course on Many-Body Theory Applied to 
Solid-State Physics', published in 1992 with World Scientific (Fig. 13). As 
observed in [12], this book was a struggle to "leaving nothing unexplained", 
since I had strong feelings with textbook authors that just make statements 
leaving the student dangling in the void. But, more interesting are the many 
musical comparisons evoked in this preface [12]. Indeed, classical music has 
plaid an important part in my life, from the time I took violin lessons at the 
high-school in St. Gallen with a teacher I revered, to this day when I revel 
watching on television Claudio Abbado directing the superb Lucerne Festival 
Orchestra created by him. 

At such moments I feel that watching television is so much more 
exciting than sitting in a crowded concert hall, since it is possible to follow 
the individual instruments from close by. Having myself plaid second (never 
first!) violin or alto in the student orchestras at St. Gallen and at Zurich, as 
well as with the 'Musical Amateurs' in Princeton, I sometime feel having 
missed my true career. This, however, would have meant that I plaid the 
piano which, unfortunately, I do not - in spite of the fact that my mother was 
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'foolish child' neutrino; his 'lecture to the foreign people' and the dancing 
Chinese girl; the different meanings of his magic number 137; the 'Piano 
Lesson' and the Irrational; ... 

This essay [13] again touches the theme of the 'detached observer' 
but, more importantly, it expresses Pauli's vision of a future world that would 
include the unconscious in such a way that 'physis' and 'psyche' would 
occur unified. For the writing of this essay I had benefited from an 
illuminating correspondence with Jung's disciple and Pauli's friend, Marie­
Louise von Franz already mentioned (Fig. 14) whom at the end I thank for 
allowing me to quote her. These quotations were taken from Pauli's very 
romantic fantasy 'The Piano Lesson' (in German) which he had dedicated to 
von Franz, and which has the subtitle 'An active fantasy about the 
Unconscious'. There he likens the white touches of the piano with the 
'words' and the black touches with the 'meaning'. 

The motivation for the piece [14] on Einstein's Swiss years was the 
publication of the first five volumes of the integral Einstein edition, an 
enterprise which is still going on today. Most of the episodes from Einstein's 
life mentioned in this essay are too well-known to be repeated here, except 
perhaps for two. The first is the fact that Einstein's very first honorary 
doctorate was bestowed on him by the University of Geneva in 1909. It was 
the year of the 350th anniversary of the foundation of the Academy by Jean 
Calvin and his theologian colleagues. The other not so well-known fact 
mentioned in this essay is the publication by Pierre Speziali in Geneva of the 
correspondence of Einstein with Michele Besso who, with Heinrich Zangger 
from Zurich, was Einstein's best friend. 

The article [15] on Pauli and the development of quantum field 
theory was part of the introduction in the book on Pauli and his activity 
during his professorship at ETH in Zurich. The editors of this book, my 
friend Beat Glaus who formerly had been director of the library at ETH, and 
Gerhard Oberkofler who had been librarian at the University of Innsbruck, 
quite unjustifiably had put me as first author, although my contribution was 
quite modest. This book contains Pauli's correspondence related to the ETH 
which later was included in Karl von Meyenn's monumental edition of the 
complete correspondence of Pauli. Glaus has also contributed very nice 
introductions to all the chapters of the mentioned book. 

The essay [16] with the long title 'Observability and Realism in 
Modern Experiments with Correlated Quantum Systems' is an extended 
version of an invited conference I had given at the yearly meeting of the 
International Academy of Philosophy of Science mentioned before, held in 
May 1995 in Parma, Italy. An almost identical version of this essay I had 
dedicated to Laurikainen's 80th birthday that year which reflects the 
importance of the subject to me. Man has enlarged his notion of reality by 
inventing ever more sophisticated means of observation such as telescopes 
and microscopes for the investigation of the very large and the very small 
material worlds. 
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13: 'A Course on Many-Body Theory Applied to Solid-State Physics' (Book-cover). 
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14: Marie-Louise von Franz, October 1990. Copyright: Philip Engelen, The Netherlands. 
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its Spanish archtecture. I also took buses on the famous Pan American 
Highway, which runs along the Pacific coast from Alaska to the south of 
Chili. My destination was Nazca where I boarded a small airplane to see the 
famous mysterious traces drawn in the desert. 

The essay [17] 'The Science of Matter: Fascination and Limits' (in 
English) was my contribution to the volume published in honour of the 70th 

anniversary of Hans Primas who was a professor at the Chemistry 
Department of ETH and who, like myself, is a member of the 'Pauli 
committee' at CERN in Geneva, where the Pauli estate is deposited at the 
library. Similarly as in paper [8] the process of subdivision is reconsidered 
here. 'Subdivision' of matter, in fact, has always fascinated me more than 
'composition'; it corresponds to a certain preference for analysis over 
synthesis in science. Here I describe 'division' as 'putting a void between 
two fulls'. And I again make the distinction between 'physicists', here 
represented by Leukip and Democritus and the 'geometers', such as the 
Pythagoreans and Aristotle, who see the material world as a continuum. 

The other limit considered in this essay is that of 'stability' which, 
for stars, occurs when the gravitational energy exceeds the energy of particle­
antiparticle pair creation. At this limit (the so-called 'Schwarzschild radius') 
an implosion occurs which leads to a 'black hole' , a body that ceases to emit 
light altogether. Actually, "Black Holes Ain't So Black" (title of Chapter 7 of: 
S. Hawking, 'A Brief History of Time', Bantam Books, New York, 1988), 
because of relativistic quantum theory, according to which particle­
antiparticle pairs are formed at their surface, one of which then is drought in 
and the other escapes, giving rise to a finite temperature of the black hole. 

This, and indeed most information about the Universe is gained with 
the help of incoming light, in particular in the form of spectral lines; and it is 
tacitly assumed that the laws of physics are the same everywhere in the 
world. According to Kant such an assumption may be called a 'synthetic 
judgement a priori' (see: Immanuel Kant, 'Kritik der reinen Vernunft', 
Reclam, Stuttgart, 1966, in particular p. 63), which then may be verified 'a 
posteriori' . 

The final section of the essay [17], called 'The engaged observer' 
comes back to the charming subject of Pauli's 'Piano Lesson' already 
mentioned. 

The following essay [18], which is my favourite, was an invited 
conference at the session of the 'International Society of Depth Psychology' 
held at Lindau, the lovely city of the linden on the German side at the upper 
end of Lake of Constance, in November 1998. But besides the content of this 
essay, it is perhaps also the memory of its setting that makes it my favourite: 
the enjoyable wild dancing with a like-minded partner, Verena Kast who, in 
the dedication of her book 'Die Dynamik der Symbole. Grundlagen der 
Jungschen Psychotherapie' (Walter Verlag, Solothurn, 1990), wrote: "Fur 
Charles Enz in Erinnerung an eine denk-wiirdige Tagung mit wildem Tanz, 
Verena Kast, Lindau 5.11.98". Enjoyable also was the return trip by boat all 
the way down to the end of the lake at Constance. 

In this essay [18] I look again into both limits of the material world, 
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the very big and the very small. This is indicated by the title (in German) 
'Cosmic Space - Atomic Space: Fullness or Emptiness? ' Remarking that 
the first impression of any observation are periodicities of various circum­
ambulatory motions of heavenly objects, from the 'Platonic World Year' of 
12 'aeons', each comprising 2160 years, which is the period of the 
precession of the Earth's axis, to that of the electrons in the atoms which 
blink with optical frequencies. 

Further on in the essay [18] subdivision of matter is reconsidered, 
this time viewed as an archetypal act as exemplified by Pauli's 'egg dream', 
in which an egg splits in two, followed by another partition of both eggs, the 
result being a mathematical expression describing a circle. And again the 
limit of subdivision is considered which for the mathematician does not 
exist, but for the physicist is given by the sharpness of his 'knife'. The 
atomist, however, considers as the limit of subdivision the wave-nature of 
matter, as expressed by the wave-function. And here Planck's famous 
constant 'h' again enters the stage. Indeed, by playing with the then known 
fundamental constants, including h, he found a fundamental mass value m* 
and length value 1* which, in my favourite picture of Fig. 7 of this essay, as 
already exhibited in essay [8], is the point of intersection of the two lines of 
gravitational instability and of localization (see Fig. 11). 

The following essay [19] on the dialogue between Pauli and C.G. Jung 
was a talk I gave at the exhibition organized in April 2000 in the main hall of 
the ETH building commemorating the 100th anniversary of Pauli's birth. In 
this talk I traced the relation between the two men, starting with Pauli's 
consultation with Jung between 1932 and 1934 and followed by their 
fascinating correspondence, mainly by the former, until Pauli's death in 
1958. This essay also mentions Jung's idea of 'synchronicity', later also 
adopted by Pauli, which, in contrast to a causal connection, designates events 
related by 'spontaneous thought' . 

The last essay of this collection 'The History and the Physics of the 
Zero-Point Energy' [20] was an invited conference I gave at a meeting of 
philosophers and scientists held in the small town of Schwerte, situated some 
10 km south of Dortmund in the Ruhr valley of western Germany. At the end 
of this essay [20] the zero-point energy (ZPE) of the 'ether', i.e. empty 
space, is considered, namely the so-called 'cosmological term' in Einstein's 
equations of general relativity but which he later rejected again. In modem 
cosmology, however, this term has become an essential part which is even 
measurable in an indirect way. 

Another feature discussed in this talk [20] which was not mentioned 
in the essay [2] on the subject is the so-called 'Casimir effect'. In 1948 
H.B.G. Casimir, a former Pauli assistant, who became a director at the 
Philips Laboratories in Eindhoven in the Netherlands, had the ingenious idea 
to consider the effect of a displacement of the piston of an empty metal box 
supposedly filled with this hypothetical energy. And he showed that this 
'virtual displacement' of the piston gives rise to a real force acting on the 
piston. This force has become to be known as 'Casimir force' . In my doctoral 
thesis I studied the change of this 'zero-point energy' when an electron is 
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put into such a box. The interest of this was that with the aid of the box the 
electron's energy may be studied without the usual infinities infesting the 
theory. 

Thus I was able to make a very modest contribution to the problem of 
'renormalization' which in the later fifties was the hot subject in quantum 
field theory. And by doing this I even became a doctor of the natural 
sciences. As said above, this happened when I still was a collaborator of 
Professor Busch in semiconductor physics whose laboratories were located in 
the basement of the building housing the Physics Department of the ETH at 
Gloriastrasse. Pauli, on the other hand, occupied the office on the third floor 
which offered the most beautiful view on the city, the lake of Zurich and the 
chain of the Alps in the background. But for the cocktail party I had 
organized in Busch's laboratories to celebrate my doctorate, Pauli took the 
pain to descend to the basement, visiting Busch's laboratories, - probably 
the only time during his professorship at ETH - to participate at my cocktail 
party. 

This majestic brick building, alas, has been demolished and the 
beautiful marble columns of its imposing staircase dumped without piety. 
And the Natural Sciences of the ETH moved out of town to a new campus on 
the Honggerberg, a move which had been in the planning since Pauli's time, 
but which he did not witness any more, while on Gloriastrasse the engineers 
moved into a huge edifice bare of any charm. Thus a significant corner in my 
memory has been orphaned. And with my statutory retirement from the 
professorship at Geneva in 1995 the frequent travels all over the world -
except for Africa and Australia - mostly by invitation, also faded. 
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