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History of Physics (14)
At the end of the International Year of Light IYL2015 of the UNESCO we would like to remember one of the pioneers of 
modern optics, Max Born. Based on his Optik from 1933, Born and his assistant Emil Wolf published 1959 the Principles of 
Optics, Electromagnetic Theory of Propagation, Interference and Diffraction of Light, even today one of the most read mon-
ographies in optics. They did not only describe the known physics of light at that time in a rigorous, elegant mathematical 
diction, but also worked out visionarily the basics of modern photonics, i.e. the important role of coherence functions and 
their propagation. It was more than a lucky coincidence that only one year later after their opus magnum was published, the 
laser was invented (1960). This nearly simultaneous appearance of the theory of coherent light sources and its hardware 
realization was a major reason to catapult optics to its modern variant, the photonics. We are very happy that Emil Wolf al-
lowed us to reprint his memories of the history of the ‘Born & Wolf’.

Bernhard Braunecker

Recollections of Max Born
Emil Wolf

Department of Physics and Astronomy, University of Rochester, Rochester, NY 14627 USA

Abstract. This article is essentially the text of lectures pre-
sented September 7, 1982 at the Max Born Centenary Con-
ference held in Edinburgh, Scotland and October 21, 1982 
at the Max Born Symposium held during the Annual Meeting 
of the Optical Society of America.

1 Introduction

The invitation to address 
this commemorative meet-
ing has given me the rare 
opportunity to set aside my 
customary activities and try 
to recall a period of my life 
several decades ago when I 
had the great fortune of be-
ing able to collaborate with 
Max Born. As the title of my 
talk suggests, this will be a 
rather personal account, but 
I will do my best to present a 
true image of a scientist who 

has contributed in a decisive way to modern physics in gen-
eral and to optics in particular; it will also present glimpses 
of a man who, under a somewhat brusque exterior, was a 
very humane and kind person and who in the words of Ber-
trand Russell was brilliant, humble, and completely without 
fear in public utterances.
The early part of my story is closely interwoven with another 
great scientist, Dennis Gabor, through whose friendship I 
became acquainted with Born.
I completed my graduate studies in 1948 at Bristol Univer-
sity. My PhD thesis supervisor was E. H. Linfoot, who at 
just about that time was appointed Assistant Director of the 
Cambridge University Observatory. He offered me, and I 
accepted, a position as his assistant in Cambridge. During 
the next two years while I worked in Cambridge I frequently 
travelled to London to attend the meetings of the Optical 
Group of the British Physical Society. They were usually 
held at Imperial CoIIege and were often attended by Gabor, 

whose office was in the same complex of buildings. From 
time to time I presented short papers at these meetings. At 
the end of some of the meetings Gabor would invite me to 
his office for a chat. He would comment on the talks, make 
suggestions regarding my work, and speak about his own 
researches. Gabor liked young people, and he always of-
fered encouragement to them. He knew Born from Germa-
ny, and he had great admiration for him.
Through Gabor I learned in 
1950 that Born was thinking 
of preparing a new book on 
optics, somewhat along the 
lines of his earlier German 
book Optik, published in 
1933, but modernized to in-
clude accounts of the more 
important developments that 
had taken place in the near-
ly 20 years that had gone 
by since then. At that time 
Born was the Tait Professor 
of Natural Philosophy at the 
University of Edinburgh, a 
post he had held since 1936, 
and in 1950 he was 67 years 
old, close to his retirement. He wanted to find some sci-
entists who specialized in modern optics and who would 
be willing to collaborate with him in this project. Born ap-
proached Gabor for advice, and at first it was planned that 
the book would be written jointly by him, Gabor, and H. H. 
Hopkins. The book was to include a few contributed sec-
tions on some specialized topics, and Gabor invited me to 
write a section on diffraction theory of aberrations, a topic I 
was particularly interested in at that time. Later it turned out 
that Hopkins felt he could not devote adequate time to the 
project, and in October of 1950, Gabor, with Born's agree-
ment, wrote to Linfoot and me asking if either of us, or both, 
would be willing to take Hopkins' place. After some lengthy 
negotiations it was agreed that Born, Gabor, and I would 
co-author the book.

Dennis Gabor
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2 The start of collaboration

I was, of course, delighted with this opportunity, but there 
was the problem of my finding the necessary time to work 
on this project while holding a full-time appointment with Lin-
foot at Cambridge. I mentioned this to Gabor, and I told him 
that if there were any possibility of obtaining an appointment 
with Born, which would allow me to spend most of my time 
working on the book, I would gladly leave Cambridge and 
go to Edinburgh.
Gabor took up the matter with Born, who was interested. 
Toward the end of November 1950, Gabor wrote me that 
Born would be in London a few days later and that he (Ga-
bor) was arranging for the three of us to meet the following 
weekend. It was agreed that I would come to Gabor's office 
at Imperial College on the following Saturday morning, De-
cember 2, 1950, and that we would then go to his home in 
South Kensington, within walking distance of Imperial Col-
lege. Born was to come directly to Gabor's home from his 
London hotel, and the three of us and Mrs. Gabor would 
have lunch there.
I arrived at Gabor's office just before lunch, and I have a 
vivid recollection of that meeting. There was a long stair-
case leading to the entrance hall of the building. As we were 
walking down the staircase, Gabor suddenly became some-
what apprehensive. He knew that our luncheon meeting 
might lead to an appointment for me with Born, and he said 
to me, "Wolf, if you let me down, I will never forgive you. Do 
you know who Born's last assistant was? Heisenberg!" This 
statement was not accurate. Born had other assistants after 
Heisenberg, but the remark shows how nervous Gabor was 
on that particular occasion. Fortunately, all turned out well, 
and Gabor certainly seemed in later years well satisfied with 
the consequences of our luncheon with Born.
During that meeting Born asked me a few questions, mainly 
about my scientific interests, and before the lunch was over 
he invited me to become his assistant in Edinburgh, sub-
ject to the approval of Edinburgh University. It seemed to 
me remarkable that Born should have made up his mind so 
quickly, without asking for even a single letter of reference, 
especially since I had published only a few papers by that 
time and was quite unknown to the scientific community.
Later, when I got to know Born better, I realized that his 
quick decision was very much in line with one trait of his 
personality; he greatly trusted the judgment of his friends. 
Since Gabor recommended me, Born considered further in-
quiries about me to be superfluous. Unfortunately, as I also 
learned later, Born's implicit trust in people whom he con-
sidered to be his friends was occasionally misplaced and 
sometimes created problems for him.
A few days after our meeting I received a telegram from 
Born inviting me to a formal interview at Edinburgh Univer-
sity. The interview took place about two weeks later, and the 
next day Born wrote me saying that the committee which 
interviewed me recommended my appointment as his pri-
vate assistant, beginning January 23, 1951. I resigned my 
post in Cambridge and took up the new appointment. Later 
I learned that committee approval was not really needed be-
cause my salary was to be paid from an industrial grant that 
was entirely at Born's disposal. However, on this occasion 
Born was careful, because some time earlier he had had 
on his staff Klaus Fuchs, who turned out to be a spy for the 

Russians, and Born got rather bad publicity from that.
Now, the name Fuchs means fox in German, and before in-
viting me to Edinburgh, Born apparently wrote to Sir Edward 
Appleton, the Principal of Edinburgh University at that time, 
saying that he felt the decision about this particular appoint-
ment should not be made by him alone; since he would like 
to appoint a Wolf after a Fox!

3 Arrival at Edinburgh

I arrived in Edinburgh toward the end of January 1951, ea-
ger to start on our project. Born's Department of Applied 
Mathematics was located in the basement of an old build-
ing on Drummond Street. I was surprised by the small size 
of the department. Physically it consisted of Born's office; 
an adjacent large room for all of his scientific collaborators, 
about five at that time; a small office for Mrs. Chester, his 
secretary; two rooms for the two permanent members of his 
academic staff, Robert Schlapp, a senior lecturer, and An-
drew Nisbet, a lecturer; and one lecture room. The rest of 
the building was occupied by experimental physicists under 
the direction of Professor Norman Feather. In earlier days 
the building housed a hospital, in which Lord Lister, a fa-
mous surgeon known particularly for his work on antisep-
tics, also worked.
In spite of his advanced age Born was very active and, as 
throughout all his adult life, a prolific writer. He had a defi-
nite work routine. After coming to his office he would dictate 
to his secretary answers to the letters that arrived in large 
numbers almost daily. Afterward he would go to the adjacent 
room where all his collaborators were seated around a large 
U-shaped table. He would start at one end of it, stop oppo-
site each person in turn, and ask the same question: "What 
have you done since yesterday?" After listening to the an-
swer he would discuss the particular research activity and 
make suggestions. Not everyone, however, was happy with 
this procedure. I remember a physicist in this group who be-
came visibly nervous each day as Born approached to ask 
his usual question, and one day he told me that he found 
the strain too much and that he would leave as soon as he 
could find another position. He indeed did so a few months 
later. At first I too was not entirely comfortable with Born's 
question, since obviously when one is doing research and 
writing there are sometimes periods of low productivity. One 
day when Born stood opposite me at the U-shaped table 
and asked, "WoIf, what have you done since yesterday?" I 
said simply “Nothing!" Born seemed a bit startled, but he did 
not complain and just moved on to the next person, asking 
the same kind of question again.
Born was always direct in expressing his views and feelings, 
but he did not mind if others did the same, as this small in-
cident indicates. There will be more examples of this later.

4 Work at Edinburgh

We started working on the optics book as soon as I came to 
Edinburgh. It was understood right from the beginning that 
Born's main contribution would consist of making material 
available from his German Optik, but he was to take part in 
the planning of the new book, make suggestions, and pro-
vide general advice. Most of the actual writing was to be 
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done by Gabor and me and a few contributors. However, 
Iike Hopkins earlier on, Gabor soon found it difficult to de-
vote the necessary time to the project, and it was mutually 
agreed that he would not be a co-author after all, but would 
just contribute a section on electron optics. So in the end it 
became my task to do most of the actual writing. Fortunately 
I was rather young then, and so I had the energy needed for 
what turned out to be a very large project. I was in fact 40 
years younger than Born. This large age gap is undoubtedly 
responsible for a question I am sometimes asked, whether 
I am a son of the Emil Wolf who co-authored Principles of 
Optics with Max Born!
Although I did most of the writing, Born read the manuscript 
and made suggestions for improvements. We signed a 
contract with the publishers about a year after I came to 
Edinburgh, and we hoped to complete the manuscript by 
the time Born was to retire, one-and-a-half years later. How-
ever, we were much too optimistic. The writing of the book 
took about eight years altogether.
Throughout his life Born was a quick, prolific writer, publish-
ing more than 300 scientific papers, about 31 books (not 
counting different editions and translations), apart from nu-
merous articles on nonscientific topics. In spite of my relative 
youth I could not compete with the speed with which Born 
wrote, even at his advanced age, and it soon became clear 
to me that he was not too pleased with my slow progress.
One day when I started writing an Appendix on Calculus of 
Variations, Born said that the best treatment of that subject 
he knew of was in his notes of lectures given by the great 
mathematician David Hilbert in Göttingen in the early years 
of this century. Born suggested that he dictate the Appen-
dix to me, following in the main Hilbert's presentation, and 
that we acknowledge this in the preface to our book. So 
we started in this way. After each dictating session I was to 
rewrite the notes and give them to Born the next day for his 
comments. But we did not get very far this way. After about 
two dictating sessions Born said he could prepare the whole 
Appendix himself much faster without my help, which he 
then did. It is essentially in this version, written by Born, that 
the Appendix on Calculus of Variations appears in our book.

5 Born's revered teacher

Incidentally, David Hilbert, whose presentation Born close-
ly followed, was one of Born's great heroes. To physicists 
Hilbert is mainly known in connection with the concept of the 

Hilbert space and as co-au-
thor of the classic text Meth-
ods of Mathematical Phys-
ics, referred to generally as 
"Courant-Hilbert". But Hilbert 
contributed in a fundamental 
way to many branches of 
mathematics and was gener-
ally considered to have been 
the greatest mathematician 
of his time. Born became 
acquainted with Hilbert soon 
after coming to Göttingen 
in 1905, later becoming 
Hilbert's private assistant. In 
one of his later writings Born 

refers to Hilbert as his "revered teacher and friend", and in a 
biography of Hilbert by Constance Reid (Reid, 1970), Born 
is quoted as saying that his job with Hilbert was to him "pre-
cious beyond description because it enabled [him] to see 
and talk to him every day".
Born had an encyclopedic knowledge of physics and what-
ever problem one brought to him, he was able to offer a use-
ful insight or suggest a pertinent reference. He also knew 
personally all the leading physicists of his time and would 
often recall interesting stories about them.
Optics in those days -remember we are talking about optics 
in pre-laser days- was not a subject that most physicists 
would consider exciting; in fact, relatively little advanced 
optics was taught at universities in those days. The fash-
ion then was nuclear physics, particle physics, high energy 
physics, and solid state physics. Born was quite different in 
this respect from most of his colleagues. To him aII physics 
was important, and rather than distinguish between "fash-
ionable" and "unfashionable" physics he would only distin-
guish between good and bad physics research.
Born was equally broad-minded about the techniques used 
by physicists in their research. For example, when we were 
writing a section on certain mathematical methods needed 
to evaluate the performance of optical systems, we found 
that although the results given in a basic paper on this sub-
ject were correct, the derivation contained serious flaws. I 
was rather indignant about this, but Born just said some-
thing like, "In pioneering work everything is allowed, as long 
as one gets the right answer. ReaI justification can come 
later."
One of the earliest occasions when many physics students 
encounter Born's name comes when they start studying 
quantum theory of scattering. Here they soon learn about 
the Born approximation. This term also occurs in many of 
the papers on potential scattering that have been published 
in the more than half a century that has gone by since Born 
wrote a basic paper on this subject. Yet Born was rather 
irritated when the Born approximation was mentioned. He 
once said to me, "I developed in that paper the whole pertur-
bation expansion for the scattered field, valid to all orders, 
yet I am only given credit for the first term in that series!"

6 Resistance to new discoveries

It was not always easy for Born's collaborators to convince 
him quickly of new discoveries. Let me illustrate this by an 
example from my own experience. In the early 1950s I be-
came very interested in problems of partial coherence. One 
day I found a result in this area of optics that seemed to me 
remarkable. I phoned Born from my home one morning, told 
him I had an exciting new result, and asked him for an ap-
pointment to discuss it. We arranged to have lunch together 
that day.
When I came to his office just before lunch, Born wanted 
to know straight away what the excitement was all about. I 
told him I had found that not only an optical field, but also 
its coherence properties, characterized by an appropriate 
correlation function (now known as the mutual coherence 
function), are propagated in the form of waves. Born looked 
at me rather skeptically, put his arm on my shoulder and 
said, "Wolf, you have always been such a sensible fellow, David Hilbert, 1912
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but now you have become completely crazy!" Actually after 
a few days he accepted my result, and I suspect he then no 
longer doubted my sanity.

This incident illustrates a fact well known to Born's collabo-
rators - that Born had a certain resistance to accept new 
results obtained by others. Nonetheless, he continued think-
ing about them, and if they were correct he would eventually 
apologize for doubting them in the first place.
This trait of Born's personality is very well described by the 
Polish physicist Leopold Infeld, who collaborated with Born 
in Cambridge in the 1930s. I will quote shortly some very 
perceptive observations Infeld made about Born in his bi-
ography (Infeld, 1941); but before doing so I would like to 
mention a small incident relating to this book.
One day I browsed through a bookstore in Edinburgh and 
found a used copy of Infeld's book. I was astonished to note 
that the book had Born's signature on its first page. I pur-
chased it and asked Born the next day wether he knew the 
book. He said, 'Yes, I had a copy of it and there is a funny 
description of me in it; but I lent it to someone and it was 
never returned. I cannot remember whom I lent it to." The 
book I had purchased was obviously Born's missing copy, 
so I gave it to him, much to his delight.
In the book Infeld describes some of his experiences in 
Cambridge. He started working with Dirac but found him 
rather uncommunicative. Later Infeld attended some of 
Born's lectures. During one of them Born gave an account 
of some results that he had recently obtained. Infeld could 
not understand one of Born's arguments. He borrowed his 
notes so that he could study the argument more closely lat-
er. Let me now quote from Infeld's biography (Infeld, 1947, 
p.208 et seq):

On the evening of the day I received the paper the point 
suddenly became clear to me. I knew that the mass of the 
electron was wrongly evaluated in Born's paper and I knew 
how to find the right value. My whole argument seemed sim-
ple and convincing to me. I could hardly wait to tell it to Born, 
sure that he would see my point immediately. The next day 
I went to him after his lecture and said: "I read your paper; 
the mass of the electron is wrong." Born's face looked even 
more tense than usual. He said: "This is very interesting. 
Show me why." Two of his audience were still present in the 
lecture room. I took a piece of chalk and wrote a relativistic 
formula for the mass density. Born interrupted me angrily: 
"This problem has nothing to do with relativity theory. I don't 
like such a formal approach. I find nothing wrong with the 
way I introduced the mass." Then he turned toward the two 
students who were listening to our stormy discussion. "What 
do you think of my derivation?" They nodded their heads in 
full approval. I put down the piece of chalk and did not even 
try to defend my point. Born felt a little uneasy. Leaving the 
lecture room, he said, "I shall think it over."

Infeld then goes on to say:

I was annoyed at Born's behavior as well as at my own and 
was, for one afternoon, disgusted with Cambridge. I thought: 
"Here I met two great physicists. One of them does not talk. I 
could as easily read his papers in Poland as here. The other 
talks, but he is rude." The next day I went again to Born's 
lecture. He stood at the door before the lecture room. When 

I passed him he said to me. "I am waiting for you. You were 
quite right. We will talk it over after the lecture. You must not 
mind my being rude. Everyone who has worked with me 
knows it. I have a resistance against accepting something 
from outside. I get angry and swear but always accept it 
after a time if it is right". Our collaboration had begun with a 
quarrel, but a day later complete peace and understanding 
had been restored.

A little further on in his biography, Infeld speaks about Born 
again, and this is what he says:
I marveled at the way in which he managed his heavy cor-
respondence, answering letters with incredible dispatch, 
at the same time looking through scientific papers. His 
tremendous collection of reprints was well ordered; even 
the reprints from cranks and lunatics were kept, under the 
heading "Idiots”. Born functioned like an entire institution, 
combining vivid imagination with splendid organization. He 
worked quickly and in a restless mood. As in the case of 
nearly all scientists, not only the result was important but the 
fact that he had achieved it.

Infeld later continues:

There was something childish and attractive in Born's eager-
ness to go ahead quickly, in his restlessness and his moods, 
which changed suddenly from high enthusiasm to deep de-
pression. Sometimes when I would come with a new idea he 
would say rudely, "I think it is rubbish," but he never minded 
if I applied the same phrase to some of his ideas. But the 
great, the celebrated Born was as happy and as pleased 
as a young student at words of praise and encouragement. 
In his enthusiastic attitude, in the vividness of his mind, the 
impulsiveness with which he grasped and rejected ideas, 
lay his great charm.

I regard these remarks of Infeld as a true and very percep-
tive description of Born's mode of work and of Born's per-
sonality.

7 Kind and compassionate

In spite of Born's occasional irritation and impatience, he 
was a person who cared deeply for the well-being of his fel-
low scientists and collaborators. His wife, Hedwig Born, was 
likewise a person with deep compassion for others. She too 
was a remarkable and gifted person. Mrs. Born published 
a number of books, especially poetry, and around 1938 be-
came a Quaker, remaining active in the Quaker movement 
for the rest of her life.
I would Iike to give 
just one example 
from my own experi-
ence, which illustrates 
Born's concern for 
others. A few months 
after I began working 
with Born, I was get-
ting married. In those 
days it was difficult to 
rent an apartment in 
Edinburgh. One day 
during the time when 

"In an Age of mediocrity 
and moral pygmies, the 

lives of Albert Einstein and 
Max Born shine with an 

intense beauty. Something 
of this is reflected in their 
correspondence, and the 
world is the richer for its 

publication."
(From Bertrand Russell's Foreword to 
The Born - Einstein Letters.)
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we were searching for a home I received a letter from Mrs. 
Born, who was then with Professor Born on a visit to Ger-
many. She said that they had heard about our problem and 
were very concerned that we might have to postpone get-
ting married if we did not find somewhere to live. She then 
offered to help us, suggesting that we share with them their 
small house in Edinburgh. In the end we found an apart-
ment elsewhere; but this small episode is an indication of 
the warmth of their personalities and of their willingness to 
make a personal sacrifice to help, when help was needed.
I mentioned earlier, that one of Born's great heroes was the 
mathematician David Hilbert. But there was another, even 
greater hero in Born's life: Albert Einstein, with whom he and 
also Mrs. Born maintained close personal friendships for al-
most half a century. Unfortunately, after Einstein left Europe 
for America in 1932 they did not see each other again, but 
they carried on extensive correspondence until Einstein's 
death in 1955. The letters they exchanged were published 
in 1971, together with Born's commentary, and the volume 
(Born, 1971) is a precious contribution to the history of phys-
ics and of the times in which they lived.
There is an episode I would like to relate briefly in connec-
tion with Born's friendship with Einstein. In the early 1950s, 
when Sir Edmund Whittaker was preparing the second vol-
ume of his classic work A History of the Theories of Aether 
and Electricity, he sent Born the manuscript of a section 
dealing with the special theory of relativity. Whittaker's treat-
ment placed a heavy emphasis on the work of Poincaré and 
Lorentz and dismissed Einstein's contribution as being of 
rather minor significance. Born, who himself wrote a book on 
the theory of relativity, was most unhappy with Whittaker's 
manuscript and sent him a long report in which he analyzed 
in detail the various contributions, indicating why he consid-
ered Einstein's contribution to be much more fundamental.

However, Born did not succeed in changing Whittaker's 
opinion. In September of 1953, around the time Whittaker's 
book was published, Born wrote to Einstein about this. Let 
me quote from Born's letter (Born, 1971, p.197): "Many peo-
ple may now think (even if you do not) that I played a rather 
ugly role in this business. After aII it is common knowledge 
that you and I do not see eye to eye over the question of 
determinism."
Einstein was not concerned. This is what he said in his reply 
to Born (Born, 1971, p.199): "Don't lose any sleep over your 
friend's book .... If he manages to convince others, that is 
their own affair. I myself have certainly found satisfaction in 
my efforts...." and then Einstein added, "After all, I do not 
need to read the thing."
Born retired that year, in 1953. The accompanying photo-
graph shows Born with the members of his department at 
the time of his retirement.

8 Life in retirement

Soon afterward the Born's left Edinburgh and settled in Bad 
Pyrmont, a spa in West Germany, not far from Göttingen, 
where they built a small house. When they left Edinburgh 
our book was far from finished. We corresponded about it, 
and I visited Born in his new home several times. Born was 
hoping that he and Mrs. Born would be able to lead a more 
quiet life in Bad Pyrmont, but he told me on one of my visits 
that this proved difficult to achieve. For example, soon after 
they settled in Bad Pyrmont, Born was invited to address a 
meeting of a West German physical society. He declined the 
invitation, saying that he was too old to travel. He received a 
reply stating that in view of this the meeting would be moved 
to Bad Pyrmont!
In 1954, the year after his re-
tirement, Born was awarded 
the Nobel Prize. He was, of 
course, delighted, but I am 
quite sure he felt, as many 
others did, that this great 
recognition had come some-
what late. The Nobel Prize 
was awarded to him for 
contributions that he made 
almost 30 years earlier. 
However, as his son Gustav 
later noted in a postscript to 
Born's memoirs (Born, 1978, 
p.296), it came at the right 
time to add weight to his 
main retirement occupation, 
which was to educate thinking people in Germany and else-
where in the social, economic, and political consequences 
of science and also of the dangers of nuclear weapons and 
re-armament.
In 1957 I was a Visiting Scientist at the Courant Institute of 
New York University, still working on our book. One day I 
received a letter from Born asking me why the book was not 
yet finished. I replied that practically the whole manuscript 
was completed, except for a chapter on partial coherence on 
which I was still working. Born wrote back almost at once, 
saying something like, "Who apart from you is interested in 

Max Born 1954

Members of Max Born's department at the time of his retirement 
(1953) from the Tait Chair of Natural Philosophy at the University 
of Edinburgh. Standing (from left to right)" E. Wolf, D. J. Hooton, 
A. Nisbet. Sitting: Mrs Chester (secretary), M. Born, R. Schlapp.
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partial coherence? Leave that chapter out and send the rest 
of the manuscript to the printers." Actually I completed that 
chapter shortly afterward and it was included in the book.
It so happened that within about two years after the publica-
tion of our book (in 1959) the laser was invented and optical 
physicists and engineers then became greatly interested in 
questions of coherence. Our book was the first that dealt in 
depth with this subject, and Born was then as pleased as I 
was that the chapter was included.
Our book was also one of the first textbooks containing an 
account of holography. Gabor was very happy about it. Lat-
er, when holography became popular and useful, he sent 
me a reprint of one of his papers with a charming dedication.
As I approach the end of my reminiscences about Max 
Born, I would like to say that I hope my talk conveyed to 
you the warmth and the affection with which he remains in 
my memory, not only as a great scientist, but also as a kind 
and remarkable human being. My feelings about our collab-
oration are well described by exactly the same words that 
Born used when he spoke about his association with David 
Hilbert, quoted earlier, namely that my appointment with him 
was precious to me beyond description, because it enabled 
me to see and to talk to him every day.

9 Olivia

Before ending I would like 
to show you a few pictures 
taken in Bad Pyrmont dur-
ing Born's retirement and 
also to mention one more 
episode. One shows Profes-
sor and Mrs. Born with one 
of their daughters, Irene. 
Some years ago I learned 
that Irene is the mother of 
a lady who has achieved 
fame comparable to that of 
Max Born himself, but in an 
entirely different field. I am 
speaking of the pop singer 
Olivia Newton-John. Short-
ly after I learned that Ol-
ivia Newton-John was Max 
Born's granddaughter, I was 
on a sabbatical leave at the 

University of Toronto. Olivia was scheduled to give a concert 
in Toronto while I was there. I wrote to her, told her I had col-
laborated with her grandfather in the writing of a book, and 
asked her whether we could meet. I received a charming 
reply in which she invited me to meet her after the concert. 
We met then and talked mainly about her grandparents. Be-
fore I left Olivia gave me two autographed photos of herself. 
Let me add that to some of my students I am known not 

so much as the co-author of 
Principles of Optics but rath-
er as the person who knows 
Olivia Newton-John and who 
has a picture of her hanging 
in his office signed 'To Emil, 
Love, Olivia."
I cannot bring you the voice 
of Max Born, but I will end 
my presentation with one of 
the songs that made Olivia 
famous. (The lectures on 
which this article is based 
concluded with an excerpt 
from the song "If You Love 
Me Let Me Know.")
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