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Three years ago I presented a lecture here on ‘Fifty Years in Nuclear Physics’. Actually it was fifty-two years, but fifty sounded better. Since it is now fifty-five years I would like to recall again the words of Lord Kelvin: “One word characterises the most strenuous efforts I have made for the advancement of science during fifty-five years, and that word is failure”. Certainly I feel the same when I think about the little I have achieved. On the positive side, however, I have derived great pleasure from the collaborations with colleagues in many lands, the friendships that have resulted, and the experiences of visiting their countries. If I have achieved anything, it is largely due to them.


Friendly co-operation between scientists is an essential component of science. While there are a few lone geniuses like Newton and Einstein, most scientific work is done by groups of scientists working together on the same or related problems. Outstanding examples from the last century are those of Sommerfeld in Munich, Bohr in Copenhagen, Rutherford in Cambridge and Fermi in Rome. These examples are from the peaks of scientific achievement, but those of us who work among the foothills can try to follow their example. While I cannot believe that the many colleagues who came to Oxford  learned much from me, they certainly learned a great deal from each other and from these interactions further collaborations were established that continued when they returned home.


I therefore thought that it might be useful to reflect on my experiences of international scientific co-operation and to see how they can be fostered and encouraged (1).  Of course some collaborations have been better than others, and in commenting on them I am hindered by the reciprocal relation between truth and politeness. Some of my Oxford colleagues find my conversation very boring because I am not accustomed to spice it with accounts of other people’s remarkable behaviour. Certainly I do not want to emulate the very distinguished physicist who, at a dinner in his honour, remarked how pleasant it was to be among his friends. Then he looked around the room and, with more devotion to truth than to tact, added; “Except for one”.  


I propose to describe how research collaborations can begin, and how they may be fostered and developed. Then I will discuss some practical details, pitfalls, hazards and horrors. I am well aware that all this is very familiar to most of you, but you may derive some pleasure from hearing about my adventures.


The type of research that I do lends itself very readily to co-operation. As you know, we developed some models of nuclear structure and reactions and programmed them for numerical computation. At first we studied nuclear elastic and inelastic scattering, and analysed some published data. This soon led to correspondence with the experimentalists and to the suggestion that in future the work be carried out as a joint project and the experimental results together with the analysis be published together.

The first such collaboration was with Arne Johansson and his colleagues in Uppsala, who measured the elastic scattering of 185 MeV protons by several nuclei. Then we analysed the elastic scattering of deuterons and helions measured by the group in Birmingham. Extensive analyses of Strasbourg data on elastic scattering and deuteron stripping followed, and then analyses of similar data obtained in Buenos Aires and Sao Paulo.

We then became interested in the bound single-particle states of nuclei, and these were analysed by Perez and Millener in Oxford and by Malaguti in Bologna. Summing the squares of the wavefunctions of the occupied states gave charge and matter distributions quite well, and this led to further collaborations. It became clear that the single particle potential extends over negative and positive energies and can be unified by the dispersion relations.


Many fruitful contacts are made at conferences and these were followed by invitations to lecture at summer schools in Canberra, Predeal, Dubrovnik, Oaxtapec and La Rabida. At a conference in Jugoslavia Laura Colli presented an account of her measurements of the cross-sections of multistep compound reactions. That stimulated Herman Fesbach, who was at the conference, to develop his theory of pre-equilibrium reactions. Laura Colli and Roberto Bonetti wrote a computer program and were able to fit the experimental data quite well. However the paper reporting their results was refused publication because the Feshbach theory had not then been published. It was well-known that it was not much use writing letters to him urging him to publish, but that if he was invited to a conference he would certainly come. This was the origin of the Varenna conferences; Feshbach came, and gave a paper on his theory, which was then published in the conference proceedings. It was then possible to publish the Milan analysis. Soon after, we began to collaborate with the Milan group because we had the optical potentials needed by the theory and the computers to carry out the somewhat lengthy calculations. This collaboration continued for many years, and now continues with Anthony Cowley and his group in South Africa. The contact with Milan still continues, and many researches on alpha-particle and pre-equilibrium reactions have been made with Enrica and Ettore Gadioli and their colleagues, and summarised in several books.


Many fruitful collaborations have been established with scientists in Eastern Europe, particularly Poland, Bulgaria, Slovakia, Hungary and Rumania. These began in earlier times, and led to some adventures. Thus I received a letter from colleagues in Cracow enquiring if I would like to visit them. I replied that I would like to do so, obtained a visa from the Polish Embassy in London on the strength of their letter, fixed a date and arrived in Cracow. After they had welcomed me warmly, they told me that they did not understand how I had managed to come, since their application for permission to invite me was still with the bureaucrats in Warsaw. I explained what had happened, and they said it was fine, although they had no money to cover my expenses. That problem was easily solved by Professor Niewodniczanski, the grand old man of Polish physics, who remembered that he had to power to appoint temporary staff for a period of up to two weeks. Various documents had to be signed, and my photograph taken. I asked whether I should smile for the photograph, and they said that since I was only temporary I could smile.


On another occasion a visitor came from Hungary. He was a devoted supporter of his regime, and was unhappy to be visiting a decadent capitalist country. He had a free day, and so he was asked whether he would like to visit Canterbury. He replied that he would like to do so, but asked how long it would take to obtain an official permit to travel to Canterbury. Another visitor, also from Hungary, parked her car in the wrong place and received a Summons to report to the Police Station the following Monday. She went along at once in great distress and told them that she had already booked a place on the ferry to France leaving on the Sunday. ‘Well, that solves the problem’, remarked the Police Sergeant, tearing up the Summons.

When inviting a colleague to visit your university, it is obviously important to be very specific about the practical details, especially whether the expenses of travel and accommodation will be covered. If reimbursement of travel expenses is promised, it is important to find out if their currency is convertible. In any doubt, ask them to buy the plane ticket and post it to you. It is very desirable to meet the visitor at the airport, unless the visitor is familiar with the country. The practical details are best attended to before any discussions about physics begin, so that the visitor feels at ease. It is useful to explain the programme of the visit, especially if it is a short one, for otherwise the visitor is kept wondering whatever will happen next. The host is responsible for the well-being of the visitor, and the visitor has a duty to be aware of the purpose of the host in arranging the visit. After the visit, it is polite to write a letter of appreciation, saying how much has been learned from the visit, and how you hope that the collaboration will continue and be extended in the future. A Report on the visit is usually required by the funding agency, and this should be completed as soon as possible.

There are unfortunately several things that can go wrong. If the programme is not fixed in advance, very awkward situations can arise. I was once invited to lecture by a very well-known physicist at a prestigious university. Soon after arrival, I met an old friend, and he immediately invited me to his home for dinner that evening. Fortunately I realised the hazard, and told him that I would be delighted to accept his invitation but asked him to understand that if my host subsequently invited me I would feel obliged to accept that invitation. He understood perfectly and all was well. If I had not made that proviso, I would have been in an embarrassing situation. On another occasion, I invited a very well-known physicist to Oxford, and arranged his travel and accommodation. Soon after he arrived, I said that I would be very honoured if he would give a seminar in the laboratory. He replied that he could not do so as he had just been invited by a colleague to give his seminar in the theoretical physics department. 

Food is an endless source of pleasure, and occasionally of hazard. When inviting a visitor to dinner, it is wise to ask about dietary restrictions. It is disconcerting to invite a visitor to a four-course dinner on the High Table at college, and then to be told at the last minute that he eats only lettuce leaves. Different countries have very different conventions about the meaning of time. In some countries an invitation to dinner at a certain time requires you to arrive about one hour later, or sometimes two hours. When I invite someone to dinner at seven o’clock, I mean seven o’clock, plus or minus perhaps a minute or two. In some countries it is polite to decline a proffered dish two or three times so as not to appear greedy, and then eventually to accept with feigned reluctance. In other countries if you decline a dish, you do not get a second chance. Another difficulty concerns conventions about invitations to dinner at a restaurant. In many countries it is understood that the host pays for all the guests, but in some it is understood that everyone pays for himself. If this is not checked out beforehand this can lead to a difficult situation if a guest from a country with currency difficulties is invited out to an expensive restaurant, and then finds that he has to pay his share, which he can ill afford.

It is the usual custom to bring a small gift when visiting. However it is a difficult and delicate matter to give a present that is really appreciated. At various times I have been the grateful recipient of strange objects whose purpose is entirely obscure and bottles of colourful liquids of remarkable taste and surprising potency. When I visit a colleague I generally bring a bottle of sherry or whisky, which the recipients can always give away if they do not like it. An exception must be made for countries that frown on alcohol. I once arrived in such a country and was met by colleagues who asked me if I had used my duty-free allowance. I murmured some suitably pious remarks about respecting the Koran, whereupon they asked if they could borrow my ticket so that they could use my allowance at the duty-free shop. A few moments later they returned and asked if I could lend them some dollars as their own currency was not accepted. I duly obliged, and they obtained the bottles they desired. The British Council gives advice on suitable gifts. Thus on visiting China one is often welcomed by some dignitary such as the president of the university and after his speech he presents a gift. It is then customary to make a speech of appreciation in return and also present a gift. The British Council advised that it is certainly not acceptable to give an atlas of the world or a book of pictures of a type that you can more easily imagine than I can describe. An atlas is unacceptable, apparently, because most atlases available in the West fail to put China in the centre of the world. This useful advice from the British Council, incidentally, arrived soon after I returned to Oxford. I had however provided myself with some books of pictures of Oxford in colour, and these proved very acceptable.

Language is seldom much of a problem, as English is a very easy language to speak badly. There are however some traps for the unwary who think that the varieties of English spoken in various parts of the world are the same. They are not. When visiting the United States, for example, I gather that it is better to ask for an eraser, not a rubber, and to ask to be woken up, not knocked up. There are many other examples of words that are innocuous in one language but would cause considerable embarrassment in the other (2). In some cases the meaning in one language is opposite to that in the other. Thus in the USA to say that something went like a ‘bomb’ means a big failure; in the UK it means a great success.  If a lady in the USA is described as ‘homely’, it means she is ugly, whereas in the UK it means she is pleasant. Cider in the USA is non-alcoholic, while in the UK it is alcoholic, sometimes strongly so. In Australia it is acceptable to refer to the wives of one’s colleagues as cows, but this would not go down too well in England. In South Africa my wife and I are often referred to as ‘you guys’ which is to us rather unusual. I fear that there are other examples of such linguistic traps of which I am unaware.

International scientific co-operation often encounters bureaucracy. My first experience of this was when we were making cosmic ray experiments in Switzerland. We had to take out boxes of glass plates coated with sensitive nuclear emulsions, put them on the Jungfraujoch and bring them back to be developed and searched for interesting events. The plates remained in the boxes all the time they were abroad. The Customs authorities did not much like sealed boxes that must not be irradiated, and we had to fill in complicated forms to obtain permission to export and import them. These forms had spaces for every conceivable eventuality except for boxes that were exported and subsequently imported without ever being opened. They then required us to tie up the boxes with copper wire, to which they attached their lead seals. When the boxes returned, the Customs official came to inspect and release the seals. However this meant waiting, and it was highly desirable that the plates be developed as soon as possible so as not to accumulate sea-level events. Now of course scientists are very law-abiding, but sometimes we must defer to higher laws such as the progress of science, and we found it easy to undo the copper wire without breaking the seal, remove the plates for development and replace them with some old plates. Then it did not matter how long we had to wait for the Customs official to arrive to break the seal. After a time we became good friends with him, and he told us about some other scientists who were importing a device to shield people from cosmic rays. We told him that this was nonsense, and this had the unfortunate effect of making him suspicious of all scientists. On another occasion we wanted to study nuclear reactions in a pure transparent substance, so we arranged for the emulsions to be loaded with tiny diamonds There is no point in asking for trouble, so we called them, quite accurately, carbon-loaded emulsions.

Air travel is a source of pleasure, frustration, boredom and occasionally drama. People often say that they regret that they have no time to read. The solution is simple: take the books you want to read with you the next time you plan to travel by air. The first time I travelled on a big jet I listened to the usual information about oxygen masks falling down if the pressure decreased.  When we reached about 20,000 feet, the masks came down and all went quiet. I assumed that this was normal, put on my mask and continued reading. Then I noticed that some USAF airmen nearby had gone quite white. The pilot put the plane into a steep dive and landed at Heathrow. We were told later that the pilot’s window had cracked, a somewhat undesirable occurrence. He immediately depressurised and requested emergency landing.

Travel is beset by many other complications. It is still necessary to obtain a visa to visit some countries, and this must be obtained by personal application to the Embassy. Once I needed a visa, and was told that on presentation of the necessary documents showing that I had been invited the visa would be issued without any problems. Furthermore, the office was open every weekday. So I went up to London on a weekday to obtain the visa, and found the visa office closed. It was the Bulgarian National Holiday. Other countries require two visits, one to take the application to London and the second to collect it a week later, although it takes about a minute to issue the visa. I was once visiting another country and on the day of departure I asked the hotel to re-confirm my ticket. They told me that I must go to the travel agency in person to do this. The travel agent said that my flight ticket was in order, but I must obtain an exit visa from the Ministry. The Ministry was closed in the morning, so I went along in the afternoon and joined a long queue. When eventually I reached the head of the queue and asked for my exit visa I was told that this was impossible as there was no evidence that I had entered the country. Apparently an entry visa should have been stamped on my passport on arrival. I asked what I should do and was told that I would have to return to my point of entry, an airport hundreds of miles away, and obtain my entry visa. Fortunately Brazilians have a sense of humour and I was given my exit visa.

The original purpose of a Passport was to assist one’s travel. My Passport starts with the statement that: ‘Her Britannic Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs Requests and Requires in the Name of Her Majesty all those whom it may concern to allow the bearer to pass freely without let or hindrance and to afford the bearer such assistance and protection as may be necessary’. By an odious reversal of function the passport is now used by many Governments for precisely the opposite purpose, namely to control and restrict travel. Individuals do not have a passport as a right; they have to apply for one for each specified journey, they cannot travel without it, and they retain it only during the particular authorised journey. The passport is endorsed for a limited stay abroad, and has to be surrendered to the State immediately on return. This is a monstrous infringement of individual freedom and gravely inhibits scientific exchanges. Even with a British Passport one sometimes encounters another problem: some countries so dislike other countries that they will not permit entry if one’s passport has a visa for the other country. The solution is simple. Aware of this problem, I simply asked for another passport and received one in a few days. A serious problem sometimes faced by organisers of Conferences is that some countries will not admit nationals of some other countries. This problem is less frequent after the collapse of the Soviet Union, but any instances should be widely publicised.

We scientists devote our lives to the pursuit of truth, and are above sordid monetary considerations. Well, actually not. Research requires money, and this gives rise to endless problems. Application for funds to attend a conference have to be made on forms of increasing complexity, and it often takes a long time to obtain an answer. Very often one will by then have lost the opportunity to obtain a cheap flight. 

Nowadays one has to justify any proposed research by explaining its social relevance, namely its expected beneficial applications. Anyone who has the slightest knowledge of research knows very well that this is simply absurd. The most beneficial discoveries only come as a result of studies of the natural world made just because one wants to know, and not for any other motive whatsoever. I heard of a scientist who would throw out of his laboratory anyone who declared that he was doing his research for the good of mankind. Such research is sure to be of mediocre value. Unhappily this requirement is spreading like a noxious weed (3). Another activity that wastes endless time is research assessment exercises (4). All this leaves less and less time for research itself.

I would like to draw attention to a method of augmenting revenue that is increasingly used by universities and industrial companies. I experienced this when I was invited by a well-known university in the United States to give a named lecture, and was promised a modest honorarium. I duly gave the lecture, and as usual was asked to complete a one-page tax form so that they could process my honorarium. I did so, but after many months I realised that no cheque had arrived. I enquired about this, and was told that the regulations had changed, and I would have to complete some more forms. There were about five long forms, together with many pages of instructions in small print, full of jargon that was meaningless to me. However I filled up the forms to the best of my ability and sent them back. After some more months I enquired again, and was told that they were working on the problem, but nothing happened. After some more months I enquired again and was asked for more information and asked to send them my passport. By that time well over a year had passed since the lecture and I had spent far more time on the exchanges than I spent on the original lecture. I regret to confess that my patience is not infinite, so I sent them an e-mail saying that I had written a letter to the President of the university about the problem, and would post it in a few days. The cheque arrived by FEDEX almost immediately. I do not criticize the cashiers of that university because I presume that they were following their university policy never to make any payment until absolutely forced to do. Obviously this policy did not originate with the President of the university since they were so anxious that it should not come to his notice. Presumably it was due to some one higher up in the financial structure commendably keen to save money. This policy has the admirable result that it is to their great financial advantage. One might indeed praise this policy as an instance of Darwinian competition. The institution concerned was Northwestern University near Chicago. I would be glad publish the names of other institutions that adopt the same policy.

With all this to contend with, it is surprising that anyone has time to think about physics. Somehow some research does get done, and the next problem is to get it published. This usually involves a long fight with a journal. How can we get a paper published? It does help if the paper contains some good physics, preferably not too original, for then no one will understand it. For the illustrations, select the very best results you have, and call them typical examples. Include plenty of references to other articles; this will show how serious you are, and boost your reputation as a meticulous scholar. There is of course no need to read them. Include as many papers of your friends as you can; this will improve their citation indexes. Choose the best journal you think will accept your paper. We decided to publish one of our first papers on charge distributions in The Physical Review. To make sure it got there, we sent one copy by sea mail and the other by airmail. So vast is the organisation of the Physical Review that they sent the papers to different referees: one was rejected and the other accepted. 

Some months later one receives the reports of the referees. Often they are quite helpful, and suggest useful improvements to the paper. Sometimes, however, it is evident that the referee has not understood the paper. It is seldom useful to tell him that he is just stupid. A better tactic is to thank him for his valuable suggestions and say that you have re-written the paper accordingly. Of course you have done nothing, and if you are lucky the editor may not notice this and the paper proceeds smoothly to publication. If this does not work, there is nothing for it but to cut your losses and send the paper to another journal.

A research collaboration can produce much publishable material over the years, and the problem is whether to publish it as one long paper or several smaller ones. If it appears as one long paper potential readers will say to themselves that this is obviously a very important paper that deserves long and careful study, and put it to one side until they have the time to read it. That time of course never comes. It is better to publish a series of shorter papers which are more likely to be read. This also has the advantage that you will have many more papers on your CV. To divide the material up into the individual papers, one makes use of the LPU principle, which means least publishable unit. This maximises the number of papers.

Over the years, travelling in many countries, I have come across many interesting public notices. I recalling these, I must emphasise that I take no responsibility for any alternative meanings that may occur to you (5). Once I recalled some of them during a conference banquet, and had more requests for copies of them than I had received for reprints of my paper on nuclear physics. That shows an admirable sense of priorities.




---------------------------------------------
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Notices in Hotels and Restaurants

1. During the next week, the life is being repaired. During that time we regret that you will be unbearable.

2. You are welcome to visit the cemetery where famous composers, artists and writers are buried daily except Thursday.

3. Our wines leave you nothing to hope for.

4. Please leave your values at the front desk.

5. Fur coats made for ladies from their own skin.

6. Ticket office: We take your bags and send them in all directions.

7. Please take advantage of the chambermaid.

8. We guarantee that after all our meals you will be thoroughly fed up.

9. On the box of a clockwork toy: Guaranteed to work throughout its useful life.

10.  In a cocktail bar: ladies are requested not to have children in the bar.

11.  Notice in doctor’s office; Specialist in women and other diseases.

12.  Do not enter the lift backwards, and only when lit up.

13.  Outside a tailor’s shop: Ladies may have a fit upstairs.

14. There will be an exhibition of art by 15,000 sculptors. These were executed over the past two years.

15.  In an English Rose catalogue describing a new rose named after a famous actress: Not suitable for bedding; best up against a wall.

16.  The manager has personally passed all the water served in this hotel.

17.  A new swimming pool is rapidly taking shape since the contractors have thrown in the bulk of their workers.

18.  Notice in laundry: Ladies, leave your clothes here and spend the afternoon having a good time.

