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Reminiscences about Boris Chirikov

Andy Sessler
Lawrence Berkeley Laboratory CA, USA

(Received July 3, 1998)

Abstract

These are reminiscences given by Andy Sessler to Peter Koch for presentation
at the conference dedicated to 70th of Boris Chirikov held at Toulouse, July
16-18, 1998. They are available at http://arxiv.org/abs/cond-mat/9903412

[ first met Boris in March of 1965 when Budker invited a small number of people (about
12) to Novosibirsk to discuss the technical aspects of storage rings. At that time he told me
about his new work, which was unpublished (I believe) at that time and has subsequently
become known as the ‘Chirikov criteria’.

We ‘hit it off together’ and ever since then have been good friends. At that time we did
a number of ‘fun things’ like spending evening Under The Integral Sign (a scientific club;
really an eating club and night club) and also going cross country skiing. To do that one
checked out skis, of course free in those Soviet Days, and that was done one afternoon.
Then, the next day, we went to the ski area. The ski area was a small hill (this was Siberia)
covered with pine trees. The Soviets could change direction while going down hill, but the
Americans were doing their best just to stand up on their skis. That meant that in order not
to hit a tree you had to point your skis correctly, before you started down the hill, to about
a milliradian. I was doing that fine through most of the afternoon, but then I mis-calculated
and hit a tree. I broke the tip of the ski off (and was damn fortunate not to have broken
anything else) and remember walking, through deep snow, for what seemed like miles and
miles. For many years I had the ski tip as a souvenir of my first meeting of Boris.

Some time later, in 1967, I was spending the year at CERN and Boris visited us. My chance
to get even. I suggested that we go to Zermat and do a bit of real (down hill) skiing. So my
family (5 of us) and two Soviets, Boris and Ben Sidorov (now deputy director of the Budker
Institute), piled into my car and drove from Geneva to where one takes the train to Zermat.

The next day was terribly cold and everyone, except Boris, decided not to try and ski. Boris
was not going to miss out on anything and I, as host, felt I must go with him. Me in lots
of down and him in a simple sweater. Well, it was really cold. We rode the lift up, skied
down and when I took off my gloves my fingers were all white. Boris rushed me to a first
aid station and proceeded to rub snow on my hands. Well, he saved my fingers, sent me in
for the day, and continued to ski all day, coming in, at the end of the day in fine form.

Through the years we continued to send cards (as well as scientific papers) and I remember
one where Boris said it was 40 below and he had stopped skiing. Not to be out done, I sent
back a card saying that the Soviets might stop at 40, but Americans certainly kept skiing.
He then wrote back saying that I didn’t understand: it was the skis that stopped working
when it got so cold.”



Boris and I, did, once write a paper together. Well, Boris really did all the work, but I do
remember a very pleasant day working—for some reason— in his kitchen. Boris had the idea
that there hadn’t been a paper since World War II co-authored by a Russian, German, and
American. (I don’t know if this was true or not, but it was an interesting thought.) So, we
invited Eberhard Keil into the collaboration.”

Once, Boris’s wife, Olga, was ‘allowed’, I think that is the right term, to go on a vacation
consisting of a cruise on the Black Sea (and maybe also the Mediterranean). The cruise was
for artists (she was a well-known opera singer). The first leg consisted of air to Moscow and
it was arranged that she and I went together. In Moscow she escorted me around, including
a very lengthy tour—and very special tour led by a friend of hers-to the Tretyahov Gallery.
All very good, but she didn’t know a word of English and I don’t know a word of Russian;
we just smiled at each other for a few days.”

Boris, I hope you have a great time at this Conference at which your 70th birthday (how
can we all be so old so soon?) is properly noted. The honor is richly deserved. I feel touched

to have had my life touched by you.”

—— Andy Sessler



Remarks on Boris (a Russian) by Peter (an American)

in Toulouse (France):
Yes, physics is international !

Peter M. Koch

Department of Physics and Astronomy
State University of New York
Stony Brook, NY 11794-3800, USA

(Received 3 October, 1998)
Abstract

The author was deeply honored to be requested to give the after-dinner speech at the
banquet held on 17 July 1998 as part of the conference ”Classical Chaos and its Quantum
Manifestations” in honor of the 70th birthday of Boris Chirikov. An unusual aspect of this
after-dinner speech was its being given before dinner. The text has been edited to conform,

as closely as possible, to the words that were actually spoken.

A reporter once asked the elderly Winston Churchill of Great Britain what in life was the
most difficult test. Churchill replied, ”To climb a ladder leaning towards you, to kiss a girl
leaning away from you and third, to give an after dinner speech.”

I avoid ladders leaning toward me. So far this evening, the opportunity to kiss a girl, leaning
whatever way, has not presented itself. So my test is the third. It was an honor to be asked
to address you after tonight’s lovely banquet, though the organizers have just requested that
I do so before dinner. Throughout the meeting, and especially tonight we join in celebrating
the 70th birthday and science of our dear colleague and friend Boris Chirikov.

Most of you, as Boris’s former students, collaborators, or friends could have been asked to
speak tonight and, I'm sure, would have gladly agreed. Perhaps it’s a bit strange that I, an
American, have been recruited to celebrate here, in France, Boris, a Russian, before you all,
who come from various corners of the world.

Ya na gaviru parruski, so I cannot honor Boris in his native language...

which reminds me of the story of two sheep who were grazing in a pasture. The first sheep
said, "BAAAA.” His companion looked up and replied, "MOOQOQO.” The first sheep was
rather surprised by this and asked, ”What are you doing? Sheep don’t say MOOQOO; they
say BAAAAA.” T know,” replied his friend. "I was just practicing a foreign language.”

So if I'm saying "MOOOQOOQO” where many of you would expect to hear "BAAAA”, please
bear with me.

For many people, birthdays are like glasses of wine: after you've had a few, you don’t bother
to count them.

But Boris gives us a way to measure his years: by his scientific development as a young
researcher and later professor and mentor to his students and colleagues, by the productivity
marked by his many important papers, and by the rich stories of his life. If I don’t get them
all without small errors, please forgive me.



Just a few facts. His birth was in Orel on the 6th of June 1928, so his boyhood came in
the internal turbulence of the Soviet Union of the 1930’s. With the father absent from
their small family, he and his mother fled famine and went around 1936-7 to relatives in
Leningrad, where they, of course, found more difficult times after the outbreak of war in
Europe. In 1941 or 42 they were evacuated from Leningrad to the northern Caucasus, a
region that about 4 months later was conquered and occupied by the German Army.

How many of you in the audience now have teen-aged children? (A show of hands indicated
that many did.) My son Nathan is 13, the same age as Boris in 1941-2. Despite the trials
of adolescent life in America, I know that my Nathan at 13 faces nothing like the wartime
dislocations that came to Boris and so many others during the terrible wartime. Children
should never have to face such things, but we still see around the world that they do. Let
us all pray that human beings can learn to put such behavior behind them.

Less than a year later, the counter offensive of the Soviet Army moved the frontier westward
again and liberated the region, but Boris soon faced sadness again. After a protracted illness,
Boris’s mother died around 1944. He was now an orphan. Fortunately for his future and
ours, a teacher at his school took him into her home and life went on.

In fact, it was during this period near and just after the end of the war that Boris became
the sweet man we have all come to know.

Sweet, you say? Well many years later, Peter Scherer, a young German physicist, recognized
Boris’s sweetness and coded it into the caricature he drew of Boris at the Les Houches
theoretical summer school in 1989. Though I was not there, I know that a number of you
here were. (The only transparency used in the talk was then shown. It was the caricature
of Boris appearing in Chaos and Quantum Physics, M.-J. Giannoni, A. Voros, and J. Zinn-
Justin, editors (Elsevier, Amsterdam, 1991, page 444).)

We all recognize Boris lecturing. But notice Boris’s small listener, buzzing around feverishly.
Maybe the question marks mean that this bee is not sufficiently educated, but the bee is
certainly not stupid. This bee knows Boris’s sweetness, for bees are drawn to sugar.

What does sugar have to do with the picture, you ask? Well, what you may not know is
that from about 1944 to 1947 Boris’s place in socialist labor was working in a sugar factory.
Boris became quite the expert on sugar, and knows good and bad sugar when he tastes it.

(The speaker turned to Boris.) With that the case, Boris, let me present you with a small
present. Please accept this small box of American sugar, but I do ask that after you try it,
you do make public your referee report.

Let me jump forward tell you the story of how in 1987 I met Boris in his native land. In
December 1986 I had been invited by telex (these were the days before widespread email
and the Internet) to be a speaker at the IXth Vavilov Conference on Nonlinear Optics in
Novosibirsk in mid June 1987. For this I was to be, for about two weeks, an official guest of
the Soviet Academy of Sciences. Around that time it was also arranged that there would be
a small workshop about two weeks earlier in Riga, then in the Latvian SSR. Therefore, my
invitations to these meetings meant that I would change ”status” while in the USSR, from
an ”ordinary” foreign person for the first week, around the Riga workshop, to an important
guest of the Academy, for the last two weeks or so around the Novosibirsk meeting.

Well, Latvia was nice, the workshop hosted by Robert Damburg was small and wonderful,
and there I met Boris as well as Dima, our co-host this time around.



After the Riga workshop, I underwent in Moscow the transformation from ordinary American
to official guest of the Soviet Academy. A chauffered car was made available to take me from
lab to lab. Young scientists were assigned to shepherd me around. Emboldened, I decided
to make a firm request. I wanted to travel to Novosibirsk by train, not by the Aeroflot flight
already arranged.

No, no, they said. It’s too far. Do you know how far it is, they asked? Sure, I said. About
the same as from New York City to Denver, which in the USA T would never do. I'm too
busy! It takes too long! But I have the time here, and I want to see your big country.

But we’'ve no one to go with you, they said. No problem, I said. I'll be fine.
But you don’t speak Russian, they said. True, I said, but I'll be OK.

Finally, my polite firmness won out, and the train travel was booked. On train number
7, the same tracks as the Trans Siberian Railway, I'm told. A soft car, with me alone in
the compartment. A kind young Moscow physicist donated a copy of a Russian phrase
book prepared in English for the Moscow Olympic Games, which the USA and some other
countries had boycotted. I suppose that meant that lots of phrase books were left over.

Anyway, off I went. The view out the window of my train compartment was wonderful, and
at mealtimes I did manage to find the dining car, where the kind people really looked after
me. 53 hours later (I think it was), on a Sunday evening, I arrived in Novosibirsk. This
turned out to be quite an event. First, no one told me that the Soviet trains traveled on
Moscow time! According to the time schedule on the wall of the train, I thought I would be
arriving in the afternoon in Novosibirsk. Out on the train station platform, I noticed that
the sun was suspiciously low in the sky. It was definitely not afternoon. And the big digital
clock on the Novosibirsk hotel did not say the time that I expected. It said 20 hours as I
recall.

Moreover, as all the passengers leaving the train walked away on the platform, it became
clear that no one was at the station to meet me.

What to do?

Well, having been in the USSR already for nearly two weeks, I now recognized the uniforms.
I walked up to a blue one, a Militsia officer, cleared my throat, and said, ” Amerikanskii. Ya
na gaviru paruskii.” What a look on his face. I'll never forget it! He started to speak to me
in Russian, but then, realizing the futility, he stopped.

I showed him the one piece of official paper I had with Cyrillic letters on it. It was a letter
written in English from the conference organizers, but it was on the official letter paper of
the Institute of Thermal Physics (Institut Teplofiziki). The Militsia officer took my precious
piece of paper, read the Russian top of it, and evidently got his plan. He took me to
the head of the taxi queue, spoke to the taxi master, and got me put in a taxi to go to
Akademgorodok. The taxi driver had my precious piece of Russian paper.

Just as the sun was nearly setting, we arrived in Akademgorodok. Of course, the taxi man
took me to the institute. That was what was printed on the top of my letter. But it was
Sunday night. The institute was closed! Which the taxi driver soon discovered after getting
out of the taxi and knocking on the front door. He returned to the taxi, looked at me, and
shrugged his shoulders, as if to say, ”What now, Amerikanskii?”



Something made me think of looking in my American ”Fodor’s Guide” to the Soviet Union.
Listed under Akademgorodok was the name of only one hotel. I said this to the taxi driver.
He asked some people walking by where it was, and then quickly drove to it. It was only a
block or two away.

On the outside of the hotel, I could see in English a sign that said something like ”Welcome
to the [Xth Vavilov Conference”. We had found the right place.

After a good night’s sleep in my room, I was in the hotel lobby the next morning when
all the Soviet scientists from Moscow showed up after their very early morning flight from
Moscow. I don’t recall who it was, but when one of them saw me sitting there in the lobby,
all the color drained out of his face. He came up to me and said, ”You're here! You weren’t
supposed to arrive until today! How did you get here? No one was here to meet you!”

I just smiled and said, "It’s a long story, but I got here just fine last evening.”

A couple of other Moscow scientists recognized me and came over to talk. I remember clearly
one asked me, ”You took the train all the way from Moscow. How was it?” I said, "It was
wonderful.” He said, ”Really? I've always wanted to do this!”

That is how I got to Novosibirsk in the early days of glasnost and perestroika.
Now two short stories from the Vavilov Conference, one about Dima and one about Boris.

The Plenary Talks were held in the Large Auditorium, where earphones were supplied at
every seat for simultaneous translation (just like the United Nations). If you spoke in
Russian, it was translated to English, and vice versa. Well done, too. The translators must
have known some science because they seemed very good to me.

The Seminar talks that were held in the evening, upstairs in smaller rooms, were different.
I still have the conference program, and the following occured on Thursday evening in the
seminar "Rydberg states and strong field”. The session chairman, listed in the program
as .M. Beterov, opened the session in English and asked all speakers to give their talks in
English because of the Americans and other foreign scientists present, even though we were
fractionally small in number. Well over 90% of those in the room were Russian speakers! In
the middle of Siberia, I was surprised.

The first speaker was Dima Shepelyansky, and as always, he did very well, both with the
science and with the English. The second speaker was Nikolai Delone, from Moscow, who
speaks French well but not English. He said a few words in Russian to Dima, and Dima
announced, in English, that the speaker, Delone, would speak in Russian but had asked
Dima to translate into English. Dima had evidently not expected this, but he agreed to do
SO.

I remember Nikolai’s talk well. He used lots of words but only one transparency. After
every minute or so of talking, he would stop for Dima to translate. Dima would say, " The
speaks says blah blah blah ... .” Dima was evidently struggling, not with the English but to
understand just what the science was he was supposed to be translating. During the third
or fourth chunk of Russian that Nikolai presented, I saw a pained look come on Dima’s face.
It was clear why Dima looked this way, because he opened the translation of this part by
saying, ”The speaker says, but I do not agree with this part! ... .” The words coming out
of Dima’s mouth were Nikolai’s, but Dima could not agree with them and wanted to make
sure that the audience knew this.



As T recall, it was the next Russian speaker who started his talk with a few words of English
that said, "I am Russian. I do not speak English well. T will not give my talk in English.
I will give my talk in Russian!” He must have said this in Russian immediately after this,
because these words brought a cheer from the audience. Another Russian Revolution! But
this time, no fighting nor bloodshed.

As it happened, I was sitting next to Boris at this seminar, so Boris just leaned over to
me and whispered in my ear, "I will translate for you.” And so he did, most skillfully
summarizing in a few words the important point after each few sentences of the speaker.

[ don’t recall if it was our revolutionary speaker or the next Russian one when the following
happened. The speaker began, in Russian, and Boris started translating for me. After a
few minutes into the talk, Boris leaned over especially close and whispered to me something
like, ”The speaker is very confused and doesn’t understand what he is talking about, so I
will stop translating what he is saying.”

Now, let me tell you, this is an efficient way to attend a seminar: not only simultaneous
translation, you also get an analog filter on the science! Boris is not one to avoid voicing his
opinions.

Nor is Boris one to avoid making insightful decisions, as the early part of his career shows.
We know Boris as a theorist, indeed the Director of the Theoretical Division of the Institute
of Nuclear Physics. But I find it fascinating that he started his career as an experimenter!

In his 5th year of studies in what became the Moscow Physicotechnical Institute, he was
a student-apprentice researcher in the Heat Engineering Lab, now called the Institute of
Theoretical and Experimental Physics. After graduation around 1952, he was invited to
remain there. His project involved a Wilson cloud chamber for high energy particle tracking
and identification. You recall, photographs were taken of tracks of droplets that formed in
the supersaturated vapor after the passage of ionizing radiation. The photographs had to
"scanned”, work that was tedious and time-consuming for the girl technicians. Boris’s sim-
ple, time-saving proposal was they should count the number of gaps. This was statistically
related to the number of drops, but it could be done more quickly.

As Boris told us yesterday, he agreed to transfer in 1954 to what was later called the
Kurchatov Institute of Atomic Energy. Actually, he was recruited there by the theorist
Andrei Mikhailovich Budker, who had earlier taught the student Boris.

With his first research student Volosov, Chirikov did crucial experiments on the limiting
current of electron beams. It was here that Boris’s interests in nonlinear phenomena and
stochastic processes began.

In 1958 Budker was selected to form the new Institute of Nuclear Physics at the new Akadem-
gorodok (Academy City) being constructed outside Novosibirsk, and the actual move there
two years later took the team, including Chirikov, to Siberia.

Boris first presented his results on the stochastic instability of magnetically confined plasma
at the Kurchatov seminar in Moscow in 1958, when the plasma research was classified
secret. Only after the London plasma conference of 1958 did the results become public, and
Kurchatov ordered the plasma results to be published quickly. This led to Boris’s celebrated
1959 theoretical paper in a special issue of the journal Atomic Energy. Boris had started his
career as an experimenter, but the world would now know him as the theorist who invented
the resonance overlap criterion.



What you may not know is the story of the writing of the paper in the same journal issue
that describes the related plasma experiments of S. Rodionov. Though Rodionov’s name
appears as the sole author, the paper was written by Chirikov.

Why? The story goes that Rodionov had broken his right hand (probably during skiing)
and was in the hospital. Boris was ordered by the KGB to take his secret notes, go to the
hospital, and write the paper from the words of Rodionov. The KGB orders included that
Boris take a weapon, a revolver, to ensure the security of the secret documents, but Boris
refused, arguing that it would be too dangerous to take a revolver on the public buses that,
in those days, were always very overcrowded with people. Finally, the KGB agreed that
Boris would not have to carry the revolver, but he was oblighed to return all his notes,
including the ”Rodionov manuscript” back to the secure place.

What we now all know as the ”Chirikov resonance overlap criterion” came as a result of
Boris’s generalizing the theoretical analysis he had first performed for the stochastic insta-
bility of confined plasma. Apparently, the first full experimental confirmation of Boris’s
criterion came at the end of the 1960’s, with experiments in Novosibirsk on circulating
electron beams.

Chirikov’s later widespread and continuing interactions with Western scientists was certainly
stimulated by the pioneering results of Chirikov that, fortunately, were published in the
open literature and that I have decribed briefly. However, how each of Boris’s personal
relationships with Western scientitsts began and developed depended, of course in those
times of Cold War, on the occasional interruption by more openness.

Boris’s long association with Joe Ford of Atlanta, USA, began when Boris and Joe met at a
conference in Kiev in 1966. We are all sad that Joe is no longer with us and cannot be here.

Alerted by Ford, Giulio Casati from Milano visited Novosibirsk in 1976 and began a long
collaboration with Chirikov and his students that continues up to the present day. As we
all know, this circle even widened to the younger associates of Ford in the USA and Casati
in Italy.

Let me begin to close by reading some of the reminiscences sent to me on July 3rd by another
of Boris’s many friends and collaborators, Andy Sessler of the Lawrence Berkeley Laboratory
in the USA. As it turns out, Andy is, this year, President of the American Physical Society,
but it is clear that his remarks are of a personal nature.

I shall read from Andy Sessler’s remarks, a copy of which I have just given to Boris:

I first met Boris in March of 1965 when Budker invited a small number of people (about
12) to Novosibirsk to discuss the technical aspects of storage rings. At that time he told me
about his new work, which was unpublished (I believe) at that time and has subsequently
become known as the ‘Chirikov criteria’.

We ‘hit it off together’ and ever since then have been good friends. At that time we did
a number of ‘fun things’ like spending evening Under The Integral Sign (a scientific club;
really an eating club and night club) and also going cross country skiing. To do that one
checked out skis, of course free in those Soviet Days, and that was done one afternoon.
Then, the next day, we went to the ski area. The ski area was a small hill (this was Siberia)
covered with pine trees. The Soviets could change direction while going down hill, but the
Americans were doing their best just to stand up on their skis. That meant that in order not
to hit a tree you had to point your skis correctly, before you started down the hill, to about



a milliradian. I was doing that fine through most of the afternoon, but then I mis-calculated
and hit a tree. I broke the tip of the ski off (and was damn fortunate not to have broken
anything else) and remember walking, through deep snow, for what seemed like miles and
miles. For many years I had the ski tip as a souvenir of my first meeting of Boris.

Some time later, in 1967, [ was spending the year at CERN and Boris visited us. My chance
to get even. I suggested that we go to Zermat and do a bit of real (down hill) skiing. So my
family (5 of us) and two Soviets, Boris and Ben Sidorov (now deputy director of the Budker
Institute), piled into my car and drove from Geneva to where one takes the train to Zermat.

The next day was terribly cold and everyone, except Boris, decided not to try and ski. Boris
was not going to miss out on anything and I, as host, felt I must go with him. Me in lots
of down and him in a simple sweater. Well, it was really cold. We rode the lift up, skied
down and when I took off my gloves my fingers were all white. Boris rushed me to a first
aid station and proceeded to rub snow on my hands. Well, he saved my fingers, sent me in
for the day, and continued to ski all day, coming in, at the end of the day in fine form.

Through the years we continued to send cards (as well as scientific papers) and I remember
one where Boris said it was 40 below and he had stopped skiing. Not to be out done, I sent
back a card saying that the Soviets might stop at 40, but Americans certainly kept skiing.
He then wrote back saying that I didn’t understand: it was the skis that stopped working
when it got so cold.”

Boris and I, did, once write a paper together. Well, Boris really did all the work, but I do
remember a very pleasant day working—for some reason— in his kitchen. Boris had the idea
that there hadn’t been a paper since World War II co-authored by a Russian, German, and
American. (I don’t know if this was true or not, but it was an interesting thought.) So, we
invited Eberhard Keil into the collaboration.”

Once, Boris’s wife, Olga, was ‘allowed’, I think that is the right term, to go on a vacation
consisting of a cruise on the Black Sea (and maybe also the Mediterranean). The cruise was
for artists (she was a well-known opera singer). The first leg consisted of air to Moscow and
it was arranged that she and I went together. In Moscow she escorted me around, including
a very lengthy tour-and very special tour led by a friend of hers—to the Tretyahov Gallery.
All very good, but she didn’t know a word of English and I don’t know a word of Russian;
we just smiled at each other for a few days.”

Boris, I hope you have a great time at this Conference at which your 70th birthday (how
can we all be so old so soon?) is properly noted. The honor is richly deserved. I feel touched
to have had my life touched by you.”

—— Andy Sessler

And now, I will close my talk directly to Boris:

Boris Valerianovich, my vashi druzya zhelaem vam prodolzhat’ prodvigatsya po puti resh-
eniya fundamentalnykh problem.

Acknowledgements
I greatly appreciate the help given by Dima Shepelyansky and Edward Shuryak for prepa-

ration of this talk. Andy Sessler kindly furnished his recollections and gave permission to
use them in the oral presentation and in the written text.



Another reminiscence of Boris Valerianovich Chirikov from Peter Koch (6 June 2008)

I am sad that Boris Valerianovich is no longer with us, but as long as I live | will be
happy to have known him. Many of the pictures on this web site show the twinkle in his
eyes that accompanied his frequent smile. Together these quietly announced his impish
sense of humor, quietly that is until his wonderful laugh came forth.

I will add only one anecdote to the remarks | made in the after-dinner speech in Toulouse
in 1998 on the occasion of the scientific celebration of Boris’s 70" birthday. (It is posted
elsewhere on this web site.) What | describe now occurred ten years earlier during the
International Conference on Classical Dynamics in Atomic and Molecular Physics, which
was held during 30 August — 2 September on the island of Brioni, off the coast of Croatia.

This is a beautiful island that Tito had made his exclusive State Summer Residence after
World War Il. It remained so until after his death, but in 1983 it was made a National
Park. That is how we scientists, many with our families, came to be there for a
conference in 1988. My wife and our young children Amanda and Nathan were with me,
and my longtime theoretical collaborator Derek Richards was there with his wife Helen,
and their children Nicholas, Catherine, and Olivia. | mention them because they played a
part in the anecdote involving Boris and me that | now describe.

The conference talks were held in meeting room on the floor one level above the ground
in a nice building that must have dated from the Tito era. The lobby outside the meeting
room opened onto a terrace with a balcony that overlooked a paved walking path that led
down to a beautiful beach with a giant waterslide that our kids (and their parents) would
go down while screaming joyously at the top of their lungs. The coffee breaks for the
conference were held in the lobby and out on the terrace. At one morning coffee break |
was standing at the edge of the balcony with Boris. As we were chatting, | looked out
and saw Nancy and our kids and Helen and her kids coming into view as they rounded a
corner on the walking path below on their way to the beach. They looked up, saw us, and
waved.

Boris and | were standing right next to each other, and spontaneously we had the same
idea up there on the balcony. With no words spoken, we turned toward each other and
smiled, and as each of us put an arm around the other’s shoulder, we slowly, and rather
formally, returned the wave to Nancy, Helen, and the kids walking below us.

We were intentionally replaying another scene well known from annual May Day
celebrations in Red Square, in Moscow. Below I enclose a photo from 1937, now in the
public domain, that | found on the internet.



It shows some well known persons on top of Lenin’s Tomb overlooking the May Day
parade passing by, below them, on Red Square. Two are smiling just a bit. The well
known person in the center is not quite smiling, but neither does he have the stern, serious
look of his two colleagues on his right. The one farthest away became a household name
in the US during my youth in the 1950s and 1960s. | remember my mother walking
around our family home practicing over and over again the Russian sh-ch sound in the
middle of his name as she tried to learn that language in the late 50s from televised
lessons being given on what was then called “Educational TV”, the predecessor of
“public television” in the United States. (I still have the book she used.) She had been a
French language major and Italian language minor at Wellesley College, and it was from
her that I picked up an interest in and some facility for foreign languages.

If a picture had been taken of Boris and me waving as Nancy, Helen, and the kids walked
below, it would have shown us smiling broadly at each other at that moment and then
laughing heartily together. We had created our version of the scene in the photo above,
but my mental photograph of us has us enjoying our moment much more than the
comparable moment shown in the 1937 photo.

Yes, physics is international. And it took me many years to understand in my belly, not
just in my head, how fundamental science transcends politics and brings us closer as
humans. Boris Valerianovich helped me reach that understanding with his kind
fellowship and wonderful sense of humor, and for that | am grateful to have known him.



C BOPNUCOM YHNPUKOBbBIM PAAOM PABOTAJT U XXUN

Ilo npuriamenno Anapes MuxaiisioBuua byakepa s mo0bIBa B €ro 3KCIEepMMEHTAJIbHOM
cextope B JINIIAHe B cpeanmHe 50-x. Cpeam Bcex coTpyaHukoB byakepa, ¢ KOTOPbIMH MeHsI

MO3HAKOMMNUJIN, BOpl/IC I’II/Ipl/IKOB BBIJEJSVICA KAKOM-TO 0U€eHb €CTECTBEHHOM CKPOMHOCTBIO.

B 1960-m s mepeopasica u3z Tomckoro HUU AP npu TIIN B USAD B HoBocudbupcke k
Angpero Muxainosuuy. 3aecs B HI'Y yxke 3HauuTe1bHOC BpeMs YMTAJ JeKIHH 10 ¢pusuke bopuc
BanepbsaHoBuy. IIpoBoas cemMuHapckue 3aHATHA B Ipynne (U3MKOB s INO3HAKOMMIICH C
AbIIIAIIMMH HOBHM3HOH J0XOAYMBBIMH KOHCHEKTaMHU JieKuuMii YupukoBa, oTne4aTaHHBIMM Ha

numyiei MalmmHKe.

B nmaabneiimmem B MHcTHTyTE M B YHHBepcuTere si BCé BpeMsi YyBCTBOBAJ TeIUioe

TOBAPHUIIECKOC OTHOILICHUE Bopnca KO MHE¢, OH MH€ HCOJTHOKPATHO OKa3bIBAaJ NMOMOIIb.

B nauvane 70-x 0ko0J10 4-X JieT HCHOJHSUT 00A3aHHOCTH 3aBelaywulero kadeapoii Oourei
¢usuxn HI'Y u 31ech nognep:xxka bopuca ObL1a 6ecuenHoii. OH MOMOraj MHe B COTPYJAHHYECTBE C
(pusnyeckumMu KadeapaMu ApYrux YHHBepCcHTEeTOB. B 3T0 BpemMs MbI ¢ HUM IO NPHUIJIALICHHUIO

nocerusii Pusnyeckuii pakyabrer TomMckoro YHusepcurera.

®ororpagus B creHax ToMckoro ynusepcurera.



bopuc BanepprsiHOBHY Ten10 NPUBETCTBOBAJ NPO(eccopoB M nmpenogaBareie pusnIecKux

kadenp crapeiimero B Cudupmn YHuBepcurera.

B USAD bopuc HayMHaJ CBOK [JAeATEJbHOCTH 3aBeAYHINMM JKCIEPUMEHTAJIbLHOM
Jadoparopueii Nol, ero skcnepuMeHTAJbHAS YCTAHOBKA - 0eTaTPOHOM b-3 ¢ yHHMKaJIbHO 00J1bIIMM
a3UMYTAJBHBIM TOKOM 3JJIEKTPOHOB pacmojarajac B 00meM 3aje IO COCeICTBY € Moeil
JKCIIEPUMEHTAJBLHOH YCTAHOBKOM, Ha KOTOpPoil K 1966-My roay Obl1 paspadoTaH nmepe3apsiiHbIH

METO/ HHKEKIIMU ITPOTOHOB B YCKOPUTEJIH.

Hakonuth mnepe3apsiiHbIM METOJAOM MpelebHbId TOK MNPOTOHOB HAa KOJbLEBOM
YCKOPHTE/IbHOH /J0pPOKKe MNPensATCTBOBAIH Pa3IuYHble HEYCTOWYMBOCTH NPOTOHHOIO MYy4Ka.
KpoMme u3BecTHBIX y HAC pa3BUBAJMCH HEYCTOHYNBOCTH, CBSI3AaHHBIE C B3AUMO/eHCTBHEM NIPOTOHOB
€O IIHYPpaMHM BTOPUYHBIX YacTHL, 00pa3ylolIuXcsi B BOAOPOJe, NMOCTYNAOIIeM HAa KOJbLEBYIO
JOPOKKY OT mepe3apsiiHOoii MumieHd. B OeraTpoHHOM pexumMe HaO0JI0IAJNChL KOTepPeHTHbIE
BePTHKAJbHbIE Ko0JIe0aHMS, B CHHXPOTPOHHOM peXHMe — KOrepeHTHble paauajibHble. [IoHATH
npouecchl BO30YxK/ICHUS] M Pa3BUTHS 3THX KOIePEHTHBIX HEYCTOMYHUBOCTEH MOMOIIa MyO0IHKALUs
Bb.B. YupnkoB «YcTOHYMBOCTh YACTHYHO KOMIIECHCHPOBAHHOIO 3JIEKTPOHHOI0 my4ka», A9 19, 239
(1965) (Ilpenpunm HAD® CO AH CCCP, 1964). PannanbHasi HEYCTOHYHUBOCTh B CHHXPOTPOHHOM
pe:xxnMe BO30yKaanach ¢ 00Jb1I0N 3a1epxkKoil (Ha 8-15 Thica4 000pPOTOB MPOTOHOB) B pe3yJibTaTe
B3aUMO/JEHCTBUS MPOTOHHOIO IMMy4YKa €O HIHYPOM HAKAIUIMBAKIIMXCH OTpHLATEJbHbIX HOHOB H .
BeprukagbHasi KOrepeHTHAs1 HEYCTOMYHMBOCTL B 0eTATPOHHOM pe:KHMe Pa3BHBAJIACH € He0OJILIIOH
3agep:kkoii (Ha ~ 50 000pOTOB NMPOTOHOB) BCJEACTBHE B3aMMOAEHCTBHM NMPOTOHHOIO NMy4YKa C
3JIeKTPOHHBIM HIHYpoM. B OeraTtpoHHOM pekume, co3aaBasi yCJIOBHSl [JISi HAKOIUIEHHUSI M
yAepKaHUs YCTOHYMBOrO 3JEKTPOHHOr0 WIHYpa ¢ 00JbIIOH INIOTHOCTHIO YAAJI0Ch MOJYYHMTh
KOMIIEHCHPOBAHHBII MPOTOHHBIN MYy4Y0K ¢ OPOMTAJBLHBIM TOKOM, NPEBOCXOASAIIUM B 9 pa3 npeae
10 MPOCTPAHCTBEHHOMY 3apsay. B 3Toii padote BecbMa moJie3HbIMH ObLIM 00cyxk1eHust ¢ Bopucom

IKCIMIEPUMEHTAJBHBIX Haﬁ.]'llOIle}lI/Iﬁ H MOHMX Bepcnﬁ H OLICHOK.

C 1975-ro roma 3aHUMAJICA Pa3BUTHEM aMOMIOJSPHOH aauA0ATHYECKON JIOBYIIKH
TepMosiiepHO#i 1a3Mbl. bopuc Bcerna moagep:kuBaj 3Ty padoTy M He pa3 MOMOraja B OLEHKe
HEKOTOPbIX J(¢PeKToB, B 4YacTHOCTH, IAN(PPy3ul0 HOHOB M3 KOJOKOJ000pa3Hoi obJacTu
aquadaTH4YecKoro ABHKeHHsI Yepe3 eé BHYTPEHHIOI0 I'PAHUILY B NMPEAJI0KEeHHOM MHOW KOHIIEBOM

MI' I-sikope.

I'naBHass d¢yHaamMeHTaJbHAsET Hay4yHas JedATeJbHOCThL bopuca YupukoBa — pasBurtHe
(pu3nyeckoii TEOPHUM AUHAMHMYECKOIO0 Xa0Cca BOCIPHHUMAIACH HAYYHBIMHM COTPYAHHMKAMH
HNucTuTyTa ¢ 60bmIMM HHTEepecoM. Ero 1oki1aabpl HAa HHCTUTYTCKMX CEeMHUHAPAaXx Mo 3Toil npodiaeme

ObLIM YPe3BbIYAHO HHTEPECHBIMH.



Ilocne 3amycka 1-0if o4epeam JKCHEPUMEHTAJBHOW OCECHMMETPUYHONH aMOMIIOJISIPHOM
Jopymikn AMBAJI-M B 1993-m roany B UA® um. byakepa Obli1a npoBenena 1-a MesxxayHapoaHas
koHGepennuss OPEN PLASMA CONFINEMENT MAGNETIC SYSIEMS. Ha 31oii koHdepeHunu

BbicTynnJl bopuc BajiepbsiHOBHY ¢ HHTEPECHBIM NPUIIAIIEHHBIM HoKJIag0oM: “Budker problem of

particle confinement and what has come about of it”.

HUrops MemkoB, I'ennaguii {lumos, Oabra u bopuc Ynpukossl Ha Tepputopum SIKyTCKOro
HNucTuTyTa KOcMuuyeckux ucciaenopannii u aaponomuu CO AH CCCP Bo Bpems Bble31HOT0

3acenanus O0bennnénnoro copera CO no pusnko-rexuuyecknuMm Haykam (1989).

Koneuno, bopsi crpacTHo 100M1 (U3MKY M TOJbKO B PEAKHX OTIYCKAX 3aCTaBJAI celst
3aHAITH CBOE MbILLJIEHHE YeM HU Oyab HHTepecHbIM APYyruM. U 4yem Obl OH IPYruM He 3aHMMAJICH —
OyAb TO TOpHbIE JIBIKH WM BCTPEYH KEHbI-AKTPHUCHI IIOCJ€ TeaTPajabHbIX IPEACTABJICHHN B
ropoje Ha JKMryJsiX — BCE J1e/1aJ10Ch CKPOMHO IO BbicuieMy kJaccy. Ero 4enoBedeckue kadecTBa
MO’KHO onucaTh 0AHOM (ppa3oii — B UHCTHTYTe BCce HAYMHASA ¢ AUPeKTOopa Jdunan bopro.

I'ennaguii {luMoB,
asrycr 2008.



G.Casati

Among the numerous reminescences I have, I recall here only two. They both
refer to 1979 when Boris was allowed to visit US and could spend some period at
Georgia Tech with Joe Ford.

-One late evening he was in the phys dept at Georgia Tech. He wanted to have
a coca cola from a wending machine there. The cost was 30c. He put a quarter into
the machine and , for some reason, the coca cola came down. Then he took the coca
cola but also took an additional 5 cents from his pocket and put inside the machine.
He did not want to cheat the coca cola company!

-In Atlanta we shared the same flat. When he arrived, he entered the apartment
and the first thing he did was to open the luggage, and take out two pictures inside
some simple frame. The first picture was of his wife, Olga and the second picture
was of Budker who has just passed away. He put Olga picture near his bed and
Budker picture in the living room. Only after this he took care of other items!

I think the two simple episodes above give an idea of Boris personality. We do
not have many such great men.



Bopuc Yupukos — mnepsoiit yesorek B N{ADe, koTOpHIil peasbHO pa3roBapuBal
co MHOU. Bprmo 3To mourn 50 jer Hazam, BecHoit 1959 roma. ¢ mpumexanm B MockBy
noctynarh Ha padory B AD, nu Bopuc mposen co muoit meppoe cobecemoBanue. OHO
HPOLLIO JIJISI MEH$, MIIKO I'OBOPsi, He O4€Hb yja4dHO. Y Yupukosa ObLiu cepbe3Hble
ocHoBaHms ckazarb Mue '"Bosppamaiics, mapenn, gomoit". OH He caesan 3TOro, u s
HaBcerja OJiarogaper Bopucy 3a To, 9T0 MOs KM3HB OKa3aJjach cBsi3anHoit ¢ A Dowm.

Cuycra 10 — 15 JieT CIy4WIuCh ele JiBe UCTOPUHU, B KOTOPBIX bopuc mpuien Mue
Ha mOMOIIb (OfuH pa3 Ge3 BeSKOro obpalneHust ¢ Moeil croponsl). He crany 37ech
pPaccKa3bpIBATh 00 ATUX UCTOPHUSIX, UX HHUIIHATOPHI HE 3aCYKUBAIOT YIIOMIHAHUS PSIIOM
¢ umeHeM YUPUKOBA.

CJ’IO}KI/IIIOCB TaK, 9TO MOM Hay4YHbI€ HHTEPEChl HUKOI'J[a He ITepeCeKaJInCh C UHTEpeCaMu
Bopuca. Mbl He ObLTH OGJU3KHME JIpY3bsMH, XOTh U ObLau "Ha Thi"(pasymeercs, 1o
ununuaTuee Yupnkosa). Bo3aMoKHO, HEKOTOpas MOsl 3AMKHYTOCTb TOMY BHHOI, J1a U
pasHHIa B Bo3pacTe y HAC ObLIa Hemasas. OHAKO Jazke MPOCTOE 3HAKOMCTBO C 3TUM
BBIJIAIOMUMCS (DUBMKOM M 3aMedaTe/IbHbIM 4Y€JIOBEKOM s CUUTal0 OOJIbIINON yjaadeil B
CBOE#l KHU3HU.

I[Iamare o Bope HaBcerma co MHOII.
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Boris Chirikov was practically the first person from our Institute (Budker Institute
of Nuclear Physics, Novosibirsk) who talked to me. It was almost 50 years ago, in
the spring 1959. I came to Moscow (at that moment, the Institute was still therein)
to apply for the work at INP, and Boris was the person with whom I had my first
interview. To put it mildly, the interview was not too successful for me. Chirikov had
good reasons to say to me "Go back home, guy". He did not do so, and I am grateful
forever to Boris for the fact that my life is tied with INP.

10 — 15 years later, two more occasions happened when Boris came to my rescue
(once without any appeal on my part). I will not relate here these stories, their initiators
do not deserve to be mentioned alongside with the name of Chirikov.

It so happened that my interests in physics never crossed with the interests of Boris.
We were not close friends, though addressed each other in a familiar russian form like
the french "tu"(of course, by Chirikov’s initiative). Possibly, it was due to my being
rather secluded. And the difference in age was quite considerable. I believe however that
even the mere acquaintance with this outstanding physicist and remarkable personality
is good luck of my life.

The memory of Boris is with me forever.

[.B. Khriplovich



bopuc UupukoB - SJHIIUK/IONEeAUCT
... 11 Ucropuu u3 xu3Hu Benukoro ®dusuka

Copep>kaHue

Vcropus nepeasi — Ot6op (Hosi6pb 1958 T.)

Uctopus BTopas — «M3 TTJI Kk HenvHelHOMY ocLWIISTOPY» (1947 — 1956)
HWcropus Tpeths — «Kpurepuii Yuprkosa» (1959 1.)

HUcropus yetBépTasi — «BupTyanbHblii KaTog» (1956 — 1957)

Wcropus nisitasi, Hauano — «b3 u PCOII» (1961 — 1964)

Hcropust miectast — «I'poMbl 1 MOJTHUNY, WUnK «bopuc - ssekTpoTexHUK» (1962 — 1965)
HUcropus cenpmasi — «JIoByiika AHcenbMbl» (1961 — 1966)

VcTopust BocbMasi — «CKaJibHasi CTeHa 1 3JIeKTPOHBI B YCKOPSFoIeM mosie» (1964 r.)
Vcropus nisitast, okoHuanue — «b3 1 PC3I» (1964 — 1967)

Uctopus aepsitast — «UupukoB — YuuTtesnb» (1960 — 1990)

VicTopus gecsatas — « AkageMuk Yupukos» (1983)

Ucropust oqunHauartas u nocienssst: «Ot bem-Tay g0 Mon61ana» (1945-1969)
Kakum MbI ero Oy1eM TOMHUTB

Muposyrw wusBecTHOCTH bopucy BanepruaHoBuuy UWpPHUKOBY IPHHEC/IM €ro TeopeTU4yecKue
paboTHI 10 HeMHEHHBIM KoJie0aHUsIM, KIacCUUecKol W KBaHTOBOW TeopusiM Xaoca. Ho Maso
KOMY W3BeCTHO, 4T0 bopuc BanepraHoBuu ObT BHICOKOK/IACCHBIM 3KCIIEPUMEHTATOPOM, TOHKO
YyBCTBYIOLMM 0COO@HHOCTH U HIOAHCHI (PM3UUeCKOTO OIbITa, BLICOKOOOPa30BaHHBIM U IIIMPOKO
5pY[MPOBaHHbIM (PU3MKOM. [Ipy3bsi M KOJUlerd BCerja HaxOAWIM y Hero IMOMOLLb, COBETHI,
Jo0poyKesaTeIbHYIO0 PeakL|i0 Ha caMble, Ka3aaoCh Obl, «Aypalkre» BOMPOChI— UX €My MOYKHO
ObLI0 3a7aBaTh /TOObIE, HE PUCKYS BCTPETUTH B OTBET BLICOKOMEPHOE, KaK 3TO MHOT/ia ObIBaeT y
«Oo/BIIMX  YYEHBIX», OTHOIIeHWe. VI 3tum bBopuc cHuckan cebe ryOoKoe yBaKeHUWE U
aBTopuTeT. BOT OjMH XapaKTepHbIM pUMep.

Tox, apak, 1964-i. Kabuner Bopuca, oH 00CyXZjaeT CO MHO# MP0O0OJIeMbl, BO3HUKIIIHE B
Haieli pabote. 3BoHOK. [To peruinke Bopuca - «ipuBeT, UMsI-peK», HETPYAHO [0TafaThCsl, KTO
3BoHUT. [lanbiie Bopuc HauMHaeT OOBACHATH, UTO TakKoe (JOHOHBI. §I CTpAILHO YAWUBIEH, T.K.
3BOHWI [JOKTOP HAayK U3 COCeLHEero MHCTUTYTa, eMYy-TO YK «II0JI0KeHO» 3HAaTb, YTO 3TO Takoe.
Tem He MeHee, 3BOHMBILINM COBEPIIIEHHO He CMYILlaeTCs 3a/laBaTh «CTyZEeHUeCKUi» BOIpOC, T.K.
3HaeT, YTO HOpMaJibHas peakLys bopuca rapaHTHUpoBaHa.

N3BecTHO, Kak BbICOKO LieHW1 bopuca AHzapeli MuxatinoBuu byakep. s Hero Bopuc
Bcerga ObUl KpuUTepueM TMPUHLWITMAIBHOCTA M YECTHOCTH, XOTs 3a4acTyl0 M BO3paXKas
aupekTopy B febatax 3a Kpyribiv Ctonom (TakoBa Obuia atMocdepa B D, 3amokeHHasi ero
OCHOBaTeJsieM).

Be,qa nin TPYAHOCTb Jo60oro ME€MYdpuCTa — HAYWHasgd BOCIIOMHWMHaHUA O KOM—]'II/IGO, HeBOJIbHO
CKaTbIBaeIILCS Ha «cebs-mobumoro». Ho uro rnojesiaeilb, €C/IM 4e€/I0BEK, O KOTOPOM paCCKa3biBdelllb, TdK BOILLIE B



TBOIO J>XM3Hb, UTO TPYAHO OTAE/JIHUTbL €ro OT cebst camoro. ,Z[a M PpaACCKa3bIBATH-TO BCergad CTOWUT O CO6I)ITI/IHX,
cByeTesieM Wi Y4aCTHUKOM KOTOPBIX OBLI CaM...

Hcropus nepasa — OToop (Hosiops 1958 r.)

[MMectoit kypc ¢wusdaka MI'Y. Bnepegu 3ammra guriomoB. Ho — BHauane mnpeicTOUT
pacripe/ie/ieHle Ha paboTy, Mpolielypa HbIHEITHUM CTy/IEHTaM HeBeZioMasi, a TI0 TeM BpeMeHaM -
HeTpuBHanbHas. Y BoT Caita CKPUHCKMI, C KOTOPbIM HEMajio OTMepSi/id KUJIOMETPOB B Taiire u
ropax, 3aTaijui MeHs Ha BcTpeuy C bosbiiM YuéHbIM, OpraHu3aTOPOM HOBOTO (hH3UUECKOTO
uHcTUTyTa B HOBOCHOMpPCKOM AKa/ileMropozike. 3Ty BCTpeuy 3azoiro adummpoBand. [log Heé
orBesii CeBepHYI0 ¢u3Mueckyto ayautoputo ¢usdaka, uto yke camo 1o cebe yKasbIBajo Ha
Oonblioe creyeHre Hapoja. Tak OHO M OKa3a/loCh: CyZs TIO 3allOJTHEHHIO ayAUTOPHUH, AobOpast
[I0JIOBUHA Halllero Kypca «O0 IIATUCOT CTYJEeHTOB» SIBUIaCh IIOrJla3eTb Ha 3TO «4y/0» U3
TaWHCTBeHHOTo (/151 OosbiMHCTBA M3 Hac) JIMITAHa. IlpaBaa, s 3TO «KO/[0BOe» Ha3BaHHe —
«JIabopatopusi u3MepuTeTbHBIX PpUO0poB Akagemun Hayk» cibiman ot Caiu eré mosropa
rofia Ha3ajl, B mpubaiiKanbCKOM Talire, KOT[ja, OTCH)KUBAsICh B TyMaHe Y TIOJTHOM HEeM3BeCTHOCTU
— yJlacTCs JId HaWTH TiepeBasl B J0/MHy BepxHeli AHrapbl — Mbl BeJIM Pa3srOBOPbI «O TOM, O CEM»,
Y 0 TpUO/IMIKaIOIeMCsl BpeMeHU BbIOOpA Jla/ibHelIIero Ku3HeHHOro myTH. Cailla Kak pa3 B TOM
rogy B naboparoputo byzakepa B JINTIAHe u BOT Temephb NepeXHBaj, UTO MOXKET OMO3/aTh K
00eIlaHHOMY CPOKY BBIXO/Ia Ha MPAKTHKY.

CrycTsl CO/IMAHYIO TMay3y, BbIZEP>KaHHYIO, BUAUMO, /S TPUJAHUS COOBITHIO OO/bIIei
B&KHOCTHU (TUNMUUHO A1 By/ikepa, Kak s TIOHsIT M03/jHee), BHU3Y ayJAUTOPUU OTBOPWU/IACh JBEPb,
KOTOpast Bejla B JIeMOHCTPAI|MOHHBIA KaOWHeT W Obla TIpeJHa3HAueHa Zisi JIEKTOpoB. Boiuim
TpOe, TIePBbIM M3 KOTOPBIX U ObUT OXKU/ABIIMICA YuéHbIl - AHpeld MuxaiinoBuy Byakep, Kak
ckaszan MHe Camma. [[ByX ApPyrux sl «Omo3Ham», y)ke paboras B Mfde — XKens AbGpamsH,
CTaBILIMM MOWM TepBbIM pyKoBoAuTeneM, U Bagum BonocoB. MaccuBHYHO TroioBy YUuéHOTO
«yKpalllajia» MaCCUBHasi JIbICUHA, YTO TIPOM3Be/I0 Ha MeHsI TloueMy-TO 00JIbIiioe BrieuaT/ieHue.

BmecTo oxwupaBiierocs pacckaza o Cubupckom otgenenun AH CCCP u mpu3bIBOB
exaTh B HoBocuOMpckuii AkaseMropoZiok AHapeii MuxaiiioBuu cpa3y ke 3aroBOpus 0 u3mke
— €ero wujesi peasMueUCMCKO20 Cmabuau3upo8aHHo2o 31ekmpoHHoz2o nyuka (PCOII), Hap
KOTOpO# paborana ero saboparopusi B JINITAHe, yaueuia cBouM u3sitiectBoM. Uepe3 rosigaca
Jlolia ouepelib U 40 AKaZieMropojika — «ropoj, B Jiecy,... KOTTe)KU, HO... He [/l BaC: BaM
TIPUTOTOB/IEHbI KBaPTUPBI B XOPOIIIMX Ji0Max...». [Io TeM BpeMeHaM CBEPXOCTPOTO >KUIUII[HOTO
JeduiTa 3TO Ka3aaoCh UyZoM. A 3aTeM >Ke/aroliuM ObLT TIPe/JIOXKEeH. .. TMCbMEHHbBIN K3aMeH.
Aynuropus 3ameTHO nopegesa. OcraBLIMMCS pasjanu [0 TPY 3a/aud B pa3sHbIX BapuaHTax. Ha
pellieHWe OTBOAMIOCH ABa yaca. [IoMHI0, MHe [oCTanach 3aZjlaua O pacCessHUM Ha KYJIOHOBCKOM
1eHTpe. TUNMUYHBIN BBIMYyCKHUK (r3daka MI'Y Tex et (KakoBbIM 51 U ObLT) He 3HaMT TeOPeMY O
COXpaHeHWH MOMEHTA UaCTHUIIbI B LIEHTPA/bHOM I10JIe, a 6e3 Heé 3a/1aua, Kak U3BECTHO, TOUHO He
petiaetcsi. Ho s «BBIKPYTWIICS», [aB TIPUOMKEHHOe pellieHre WHTeTPUPOBAaHUEM «B JI00», U
TOJTyuns1  TIpaBAorofo0Hb oTBeT. OcTasbHble [Be 3aJaud ObUIM TIOTPOINe, C HUMU S
cripaBwiIcs. Kak pacckasbiBas MHe depe3 HeCKOJIbKO JieT Bopuc, mpoBepsiBiviA MO paborty,
UMEHHO TaKOW «HeCTaH/apTHBIM» TOAXO0[ W PelIwl MO CyAp0y — B uuC/Ie JecSTd APYruX
coucKaresiell MeHsl IOMYCTUIN K Cle[ylolleMy «Typy» — YCTHOMY 5K3aMeHy. JK3aMeHaTOpOB
ObUT0 IBOE — Bopuc, KOTOpOro s Tor/ia BUe/ BriepBbie, U ['eHHazuii PUMMMOHOB, XOPOIIIO MHe
3HAaKOMBIN 10 JieTHel AsbnvHuazie MI'Y-MBTY B [lombae mMuHyBIIMM JieToM. [locienHee
00CTOsATE/TLCTBO TIPU/IA/I0 MHe 0OJIbIIIe YBEPEHHOCTH, XOTs ['eHa U BUZy He T0/ia/l, UTO OT/IMYHO
MeHsI 3HaeT — TaKOBbI ObUIM «IpaBWa Urpbi». [lepBbIM BOMpOCOM Oblyia 3aZiaua O BCTPEYHBIX
Myykax, KOTOPYIO S PeLIWl «CXOAy», YAUBWB, BUAUMO, «CYPOBBIX» 3K3aMeHaTOPOB 3HaHUEM
3aKOHa Tpeobpa30BaHusl YeThIPEX-BEKTOPA YHEPTUU-UMITYJ/IbCa. A OOBACHSIIOCH BCE TIPOCTO — B
TOM ke AJIbITMHMAZIe, B CBOOOJHOE OT BOCXO’KJEHUI BpeMsl, s MpouuTan «JIeKiuu 1o Teopuu
OTHOCHUTEe/IbHOCTW» DMHILTelHa, repeBeJjéHHbIe He3a/0/IT0 /10 TOr0 Ha PYCCKUH SI3bIK.

51 Tak mo/poOHO paccKa3sbiBald 00 3TOM COOBITHM, OTpe/Ie/IMBILEM MOIO CyAb0y, UTOOBI
JlaTh Tpe/iCTaB/IeHHe UUTaTe0 0 cucTeMme otbopa «mo Byakepy». Torga Kpome MeHsi TIPOUTH
5K3aMeH cyMen To/abKo Anekcert OHyurH. UTo nozenaels — Tak Hac Torga yuwiu. K npumepy,
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Carmra CKpUHCKUH, TIpUILIeANIHN B jabopatopuio byakepa elné Ha 4eTBEPTOM Kypce, He CMOT Ha
cobece/J0OBaHUM peIINTh «KAaHOHUYECKYIO» 3a/lauy o Apelide 3/1eKTpOHA B CKpeleHHbIX TOJIsX.
KoHTpacTom K 3T0i1 riporiefype oTbopa BhIT/sies10 cobecezioBanre B MUHCpeMaiiie, KyZia MeHst
TIpUTJIacUIU Tiepes] pacripefiesieHueM. « OTBeTCTBeHHbIe TOBApHIL[M» TMOJPOOHO paccripallivBaiu
MeHs 00 yuacTuu B 0OriecTBeHHOW paboTe, 3aHATHSAX CIIOPTOM H... HA C/IoBa O (usvke. ITO
OKOHYAaTe/JIbHO OrfpeJe/iuiio MoW BbiOOp. W mepBblli «HAIpPAaB/SIOUIMA UMITYJIBC» MOEMY
JBIDKEHHIO TI0 «0y/IKepOBCKOW TpaeKTOpum» coobrmn MHe bopuc!

Hcropus Bropas — «13 TTJI K He/TuHeiHOMY oCLW/LIATOPY» (1947 — 1956)

B 1952 r., no okoH4yaHuu 3HameHutoro ®usTexa, bopuc YnpukoB Obl1 HarpaByieH (Kak B TO
BpeMsi BOAWIOCh) Ha paboty B «TemoTexHHUeckyro JabopaTopuio», HbiHe VHCTUTYT
5KCIepUMeHTalbHOM U TeopeTUYecKOW (M3MKM, HOCSLIMM MMSI ero OCHOBaTessl akaJeMHKa
N.A.AnuxanoBa. Tam ke pabortan FOpuii OproB, Takxe BbITyCKHUK (u3Texa. EMy-To s 1 3aman
BOTIPOC O TOM, Kak bopuc mpuién kK rnpobseMe HenMHeNHBIX KomeOaHUN M CTOXaCTUYHOCTH,
KOr/la TOTOBU/I CBOE BhICTyT/IeHHe Ha CeMuHape, nocssiéHHoM 80-netrto bopuca (23 masi 2008
r., US1® CO PAH). IIpuBOXY 3Ty Nepenucky.

May 3, 2008

Yura, privet!

You may know about Jubilee at Budker INP and Seminar dedicated to memory of Boris - May23. I'm preparing a
talk - my recollections of him. Therefore I need to ask you a few questions:

1) Have you been graduated from the same course of PhysTech?

2) When did you move to Erevan (1956, I guess)? and Boris to Budker - 1955?

3) Could you remember when Boris started to think about the problem of nonlinear oscillations? In PhysTech?
"lindependent” question: will you come to BINP in May?

Warm regards, Igor

May 3, 2008
From: Yuri Orlov

Dear Igor,
1) In 1947, Boris was admitted directly into the second course in Phys Tech, and therefore graduated one year
earlier than I did.

3pecb Heo0OX0AMMO, TIpepBaB HeHa/o/iro ToBecTBoBaHue FOpusi, [00aBUTH TO, UTO MHe
pacckasana O bamnna, cynpyra bopuca.

PucyHnok ux apxuBa bopuca UupukoBa, nepefannbiii Onbroii CrenaHoBHOW. Haamnuce pykoi
Bopuca: «Pucynku B Kpyrax czienansl akazi. AnvxaHoBeiM 26 aBrycrta 1947 r. Mocksa, MI'Y,
83 ayauTopusi» (Hy>KHO HarllOMHHUTb, 4TO BHadase ®PusTex Obul opraHW30BaH Kak (aKy/ibTeT
MI'Y). PucyHoK B Kpyre BBepxy C/ieBa — BUIUMO, MOSICHEHUE K 3a/laHHOMY BONpoCy: «MOXHO
JIM YCKOPATH 3apsDKeHHYH0 YacTULy C MOMOILbI0 KOH/JE€HCAaTopa, 3apsKeHHOr0 10 MOCTOSIHHOTO
HaTPsDKeHUs 1 TIOMEIIEéHHOTO B MarHUTHoe 1osie?». I'paduk j(E) He MeHee MHTepeceH: BUANMO,
AnuxaHoB cnipocun: «Kak OyieT u3MeHSAThCSI TOK B LIeTTH KOH/leHCaTopa NPH YCKOPeHUH BHYTPU
Hero 3/1IeKTpoHa (PUCYHOK B Kpyre BHM3y CIlpaBa — TOT K€ KOHJE€HCATOp, MOJCOeJUHEHHBIH,
BU/IMMO, K UCTOYHUKY HalpsDKeHHs], He MOKa3aHHOMY Ha DMC., U CJie[, TPAeKTOPUU YaCTULIbI
BHYTPH Hero). (JTy 3aZiauy g BbIUMTAJ B [eCATOM K/lacce B 3aMeyaTreIbHOM MOMy/ISIPHON KHIDKKe
«DJIeKTPOH», TIOB/MSBIIEH Ha MO BbIOOp mpodeccuu ). LIMIUHADP C TOpPIIHEM HApPHUCOBAH,
BeposiTHO, bBopucom mpu oTBeTe Ha BOIPOC W3 TepMOJUHaMUKU. B pe3ynbrate Bopuc Obin
npuHAT Ha PusTex, a MO OKOHYAHWM AJIMXaHOB, 3allPUMETUBIIMM CHOCOOHOTO CTy/eHTa,
«BbITaUM» ero B TTJI.

2) I was fired from ITEP in April 1956 and hired by the Yerevan Physics Institute in September 1956. I think that
Boris began working with Budker initially at Kurchatov in 1954 or the beginning of 1955 (see my answer to your
next question).



3) The story is a little long. Probably in May 1956, Boris showed me his nonlinear work, which was probably
already in print. This occurred in Moscow in some quiet open space-the Moscow River embankment, if I
remember correctly. He brought me money from the Budker Institute. Of course, I did not ask exactly from
whom it came (Later, he brought me money again). He told me that he was developing my nonlinear work. To
explain this, I have to go back a few years.

In 1954, when ITEP decided to build a strong focusing proton synchrotron, Budker gave several seminars there. At
these seminars he predicted that the combination of a big betatron frequency with even a small nonlinearity would
result in stochasticity of betatron oscillations. (I don't remember that Boris attended any of those Budker seminars.
But probably he had already begun working with Budker at Kurchatov.)

Pomeranchuk then asked me to check Budker's serious predictions and make a nonlinear investigation. So I
analyzed all reasonable linear and nonlinear resonances with tune-shifting nonlinearities by using Lyapunov's
substitutions. Since, under proper conditions, the Lyapunov technique is equivalent to the Hamiltonian technique, I
naturally came to the simple Hamiltonian equations for every single resonance-which I called "shortened
equations." I obtained well-defined areas of stability between and below resonances and the corresponding
tolerances. Pomeranchuk then ordered me to return to my previous theoretical work, but also to write a dissertation
on my nonlinearity results. I wrote it in 1955, and even had the so-called autoreferat published, as well as Part I of
an article on nonlinear betatron oscillations in Nuovo Cimento at the beginning of 1956. Boris mentioned that article
during our conversation in May 1956 by the river. During that conversation, I saw that he had much improved the
Hamiltonian part of my technique and had gone into nonstability areas, which was further than I had ever planned to
do.

(As for me, after my March 1956 speech, the Ph.D was postponed-fortunately only for 2 1/2 years; my name was
ordered to be inked out in the list of co-authors of the ITEP synchrotron proposal, though the proposal still
contained my big non-linear chapter; and Part II of the Nuovo Cimento article never got written.)

Best,
Yura

Camo 1o ce6e 370 niicbkMo HOpusi pecTaB/isieT He TOJIBKO «JOKyMeHTa/lbHbIN» uHTepec. B HEM
SIBHO BUZIEH [IyX APY>KObI, CBSI3bIBABIIMIN 3TUX BbIJAIOIIMXCS THOel (“Later, he brought me money

again”), ¥ aOCOJTFOTHYIO UECTHOCTb B )KM3HHM M HayKe, MPUCYIy0 060uM (“I saw that he had much
improved the Hamiltonian part of my technique and had gone into nonstability areas, which was further than

I had ever planned to do). U e1ié — atmocdepa Toro BpemeHu (“I did not ask exactly from whom it
came”. Emié 6b1! 310 0b1/10 Upe3BbIYaliHO OMACHO IS TeX, “from whom...”!).

Hcropus Tpetbsi — «Kpurepuu Unpukosa» (1959 r.)

3umoit 1959-ro, HauaB pabortath B SI® CO PAH, KoTopslii Torjga (opMHUpOBa/ICS Ha OCHOBE
BynkepoBckoii naboparopun B VIHCTUTYTe aToMHO# 3Hepruu (ObiBinem JIMTTAHe), s BriepBbie
yCJIbILLIAN BbICTyIUIeHWe bopuca ¢ 1oKnaiom Ha ceMyHape. Peub 11171a 0 HeTMHEMHOM MasiTHUKE.
Sl Torja mMasio YTO MOHA/, W, JIMIIb MHOTO BPEMEHHM CIIyCTSl, OCO3HaJ, YTO peyb-TO IIa O
3HAMEHWUTOM «Kpumepuu cmoxacmuuyHocmu Yupukoea» - 3a [OK/IaJjOM [OC/ie[oBana
nyOMKaius B >kypHaie «AtomHas 3Heprus» (Ne6, 1959, ctp. 630). [TpaBaa, U3 camoii CcTaTbu
He TaK MPOCTO M3BJieUb 3TOT KPUTEPUW B TOM (PU3MUECKU SICHOM (hopMe, KOTOPYIO MpHUjan emy
boprc HeckonbKO TMO3XKe: «K8aopam OMHOWEHUsT WUPUHbl PE30HAHCA K pAdcCMOSIHUIO 00
coceOHe20 pe30HaHca 6o/buie eOuHUYbI».

[MTpomuino npumepHo 5 siet, B HoBocubupcke B USAD 3apabotan HakoruTens BIII-1, u Ha HEM
9KCTIepUMeHTaNbHO ObIT TIOATBepXKAEH 3TOT Kpurepuii. K ToMy BpemeHu si y>ke paboTan B
naboparopru Bopuca, ¥ OH C yBieyeHHeM paccKa3blBal MHE O HEYCTOWYHMBOCTH TPaeKTOPUH
YyacTULIbl B OKPEeCTHOCTH HE/JMHEMHOrO0 pe30oHaHCa U Tiepexojie [ eTepMUHHPOBAHHOIO
(«HBIOTOHOBCKOTO»!) XapakTepa eé OBI)KEHUs B CTOXACTHUECKHUH, O MajiOM3BeCTHBIX paborax
H.C.KpbuioBa, TOMOXUBILETO HAayaa0 3TUM Mpe/CTaBlIeHUsIM U TIOTUOIIero Bo BpeMsi BOWHBI.
[To3gnee Bopuc nocBATHN eMy CBOXO JOKTOPCKYIO AMCCEepPTaLMIO. ..



Hcropus uerBépTas — «BupryanbHbiid Kato» (1956 — 1957)

Pacxoxxyro Terepb (pa3sy u3 BynrakoBa «pyKOMWCH He TOpsiT» si TO3HaJ B COOCTBEHHOU
nipakTHKe Oarozapsi... bopucy. Korga B 1967 r. Anzpeli MUXaioBHY PeIIN 3aKPbITh pabOTEI
no PCOIl u pachopmupoBath abopaTopuio Boprca (KOTOpBI TBEPAO peIIWI yXkKe CTaTh
«UYHUCTHIM» TEOPEeTHUKOM), MeHs1 Callla «yBés», ¢ ooopeHust A.M., B 37IeKTPOHHOe OXJIaXKJeHHe —
3Ta ero HoBasi ufiess TpeboBaia «HeMe/JIeHHOW» SKCIepUMEeHTa/lbHOW MpoBepKu. Torjga MHe
TMIPULLIOCH TOTPY3UTHCSI B (PU3MKY MHTEHCHBHBIX 3/IEKTPOHHBIX MyUKOB CPaBHUTE/ILHO HU3KOMW
SHEPryu U MO3HAKOMUTBCS C TeOopuel BUPTya/lbHOTO KaTofa. U TyT BBISICHUIOCH, YTO Haubosiee
YNCTBIA 3KCIIePUMEHT, MOATBepXKJAlIni 3¢ dekm eupmyanbHo20 Kamood, TeopeThdyecKU
pacCUMTaHHBIM JIeHUHTpaACcKuM (usrkom B.P.Bypcuanom emé B 1923 r.', HaubGosiee umcto
UCC/IeI0OBaH SKCIepuMeHTaabHO B pabote B.M.Bosocosa u B.B.Uupukosa®. ITpo6iema Obiia B
TOM, YTO CTalMOHAPHBbIA 3/IEKTPOHHBIM IYyYOK, WOHWU3UPYs aTOMbl OCTAaTOUHOrO rasa,
«BcacbiBaeT» B ceOsi 0Opa3oBaBILMeCs HOHBI, KOTOPble HEUTPAIM3YIOT 3/1eKTPUYecKoe TIoye
3/IEKTPOHHOI0 MYYKa, YTO MOIHOCTBIO UCKa)KaeT KapTHHY U3y4yaemMoro (pr3nueckoro siBjieHusl.

HalijeHHoe pelmieHre oOT/IMYanoch TUNMWUUHOM Jys bopuca
HETPUBUA/ILHOCTBIO — HY)KHO paboTaTh B UMITYJIbCHOM peXXUMe,
OTKpbIBasi 3/IEKTPOHHYIO MYIIKY Ha KOPOTKOE BpeMsl, 3a KOTOpoe
WOHBI He YycrieBatoT HapaOaTbiBaThcsi! IIpu TOM BakyyMe,
KOTOPbIM  pacrojiaraii  aBTOpbl, 3TO BpeMsi COCTaBJISIO
HECKOJIbKO MHKDOCEeKYHZl. A 3T0 ObUIM yCJ/IOBUS, BIIOJIHE
KOM(OPTHBIEe [I71s1 9KCTIepUMEeHTaTopa, T.K. B Te T'O/Ibl,

Osarofiapsi TOCY/lapCTBEeHHBIM BJIOXKEHUSIM B COBETCKME aTOMHBI W pPaKeTHbIM TPOEKThl U
TOC/Ie/IOBABIIMM 32 HUMU TIPOEKT «MHDHOTO TepMOsila» OTeUYeCTBEHHas 3JIeKTPOHHMKA YiKe
TIPOM3BO/IW/IA ZIOCTAaTOUHO ObICTpble ocrusuiorpadbl. Pe3ynbraToM 3TOM ycrelmHoW paboThl U
crasna nybsmkarus B )KT®. Ho genanack paboTa He pajj OJHOM TOBKO TyO/IMKAI[UK — TJIaBHOM
1eJIbI0 OBITIO M3yUeHHe BO3MOKHOCTeH (hOpMHUPOBaHUS TIPe/Ie/IbHO UHTEHCUBHOTO 3/IEKTPOHHOTO
MyyKa Jjisi HeMTpaiu3ali TIPOCTPAHCTBEHHOTO 3apsiZia TIPOTOHOB B YCKOPHUTEJe Ha BLICOKYIO
sHepruto. [IpoeKT Ha3bIBa/iCsi «IJeKTpOHHas 3aBeca». Korga s npumién B VSAD, npoekT ObLa
6/1aromoTyYHO 3aKpPBIT 3a OecrepCreKTUBHOCTHIO, HO «3aBeca CeKPeTHOCTH» C Hero Obisa CHATa
To/1KO B 1982 1. TeM He MeHee, 3KkcriepuMeHT Bopuca 1 Bagyima BOILE B UMC/IO K/IaCCUUECKUX
paboT Mo ¢u3nUeCKOU 3TeKTPOHUKE — B Hell BriepBble yOeAWUTeNIbHO TPOAEMOHCTPUPOBAHO U
KOJIMYECTBEHHO HCC/IeZIOBAHO SIBIEHHEe 00pa30BaHMs «BUPTYa/JbHOTO KaToOZa» B 3JIEKTPOHHOM
MyuKe.

HcTopus naras, Hauasao - «b-3 u PCIII» (1961 — 1964)

B Cubupsb s moexan us-3a Uupukora. B despane 1959 r., npuas B USD, s Obi1 ornipefeniél B
cektop EBrenusi ApamoBrua AbGpamsiHa, 3aHUMABIIHICS COOPY>KeHHeM TPOMaZiHOTO OeTaTpoHa
CO CrypajbHbIM HAaKOIUIEHHEeM 3/IeEKTPOHOB — OJHAa U3 IUIOIOTBOPHBIX ujeld AHApes

MuxaitnoBuua.

BetatpoH 3TOT — TpeTuii B ceMelCTBe 3TUX ByaKepoBCKMX OeTaTPOHOB M MOTOMY MMEBLIMHA «KOJOBOE»
HavMeHOBaHHe «b-3» - coopysKajics, KaKk W Bce MacIuTabHble YCTAaHOBKA TOTO BpeMEHH, MO CIIeLalbHOMY
noctaHoBeHrto 11K KIICC u CoBmuHa CCCP. OpuruHajibHasi U JOBOJIBHO XUTPOYMHasi cxeMa (hOpMHPOBaHUS
MarHMUTHBIX TI0Jief T03BOJIs/IA Pa3fie/UTh OBICTpOTIepeMeHHOe TIoJie «LIeHTpaJbHOH YacTr» (TPHOCEBOH) |
KBa3WIIOCTOSIHHOE (T.e. MeJ/i/IeHHO MeHsiiolleecsi) TI0le, y/ep KrBatolljee 3/IeKTPOHbI B BAKYyMHOM Kamepe pajuyca
90 cm. INose LeHTpanbHOM YaCTH CO3/aBajio B KaMepe BUXpeBOoe asUMyTalbHOe 3/IeKTPUYeCKoe I10j1e, yCKOPsItoIee
3JIeKTPOHBI, UTO 3aCTaB/sI0 UX [BUTATbCSl M0 PACKPYYMBAOLIENCsl crvpand (Kak B LUK/IOTPOHEe). MarHWTHbIe
nostoca B ¢opMe KOHYCOB C LIMPOKUM YIJIOM PacTBOpa (3a30p MeXXAy M0/II0CaMH YBeJIMUMBA/ICS BAO/b pajuyca 1o

! B.P.Bypcuan, B.[laenos, XXypuan Poccuiickoro ®usnko-Xumuueckoro oOijectsa, T.556 ctp.716 1923.

B.P.Bypcuan 6511 peripeccrpoBad B 1936 . 1 ymep B ccbuike B 1945 1.

? B.1.Bonocok u b.B.Uupukos, XXT®, 1.27, 1957

® Cm. B CO. «[.U.Byakep, cobpaHue TpynoB», cTp.153, MockBa, «Hayka», 1982. TaMm HCIO/b3yeTcs TePMHH
«37IeKTPOHHBIN 10>K/b», HO 3TO U eCTh «3aBecay.



omnpejie/IEHHOMY 3aKOHY) (popMHpOBalyd MarHUTHOe IIOJle, CIafarolljee IO pajuycy, 4ro o00ecrieunBaso

thokycrpoBKy myuka. Korzia mepBble 3/1eKTPOHBI JOCTUTaIM HAapPY)KHOTO pajuyca Kamepbl, BK/IIOYaaach CHACTeMa

NUTaHUs 0OMOTOK MarHura, obecrieyrBaroiiasi pocT I0Jisl B KaMepe C TaKUM M3MeHeHHeM ero pacripefieneHusi 1o

pajuycy, uTo BCSl CMpaslb COOMpanach B «KI'yT» Ha HEKOTOPOM («paBHOBECHOM») pajjuyce- He MpaBja Jiv, XUTpoe

yCTpPOICTBO? A IpefHa3HaueHO OHO ObLIO Jyisi co3jaHusi B Kamepe b-3 Toro camoro PCOII. BoT Tak AJisi MeHs

niepBasi By ikepoBcKast JieKLs TI0/Tyuyn/ia Ipo/io/KeHre B 1ab0paTopHH.

Ho mpes/ie ueM 3TOT «3/IeKTPOHHBI [UKIOTPOH»" 3apaboTal, TPUIILIOCH TIPEO/0JIETh MACCy TIPOG/IeM.

U nepBoii n3 HUX OblT BakyyM. KpbIlIKK BaKyyMHO! Kamepbl ObIIH CZie/laHbl U3 OpPrCTeKsia
20-MWUIMMeTPOBOI TOMIIMHBL. MHOrounc/IeHHble CKBO3Hble IIMWIBKM C PEe3UHOBLIMU
YIVIOTHEHUSIMU KPeIWIA KPBIIKY K TI0JIF0CaM MarHWTa, U JBYX LIWJIMHAPUYECKHUX obeuaek,
K KOTOPBIM KpBIIKK TPWKUMAIUCh TeK)Ke depe3 Pe3VHOBBbIE YIJIOTHEHWs. BHyTpeHHsS
obeuaiika umena auametrp 25 cM U uMesna TPoGUIb, (GOPMUPYIOIIUI HYXHYIO (GopMy
CWIOBBIX JTMHUM UMITYJIbCHOT'O MarHUTHOTO TOJIs. Pafiiyc Hapy»KHOM, Kak y>Ke CKa3aHo, ObLT
paseH 90 cmM. ITpu oTKauke BO3fyxa U3 KaMephl JjaBjieHUe Ha KPBILIKU CHapy’KU CO37/iaBaso
CyMMapHy10 cuiay okosio 11 ToHH. ITostomMy u moHaf00WIuCh LINMWIBKU-KperyieHus. Ho,
YBBI, OPI'CTEKJ/IO YIIOPHO He XOTesI0 Jep>kaTb pacuéTHoe flaBeHue — BCE BpeMsl MOSIBJISUIUCDH
TPeIMHbI, BaKyyM «HCUe3as», U MPUXOAWUIOCh MOJHUMaTb BEPXHIO [10JIOBUHY MarHuTa —
MaxvHy B 15 TOHH Beca, BBICBep/MBAaTh MeCTa TpeLIVH, BKJIeHMBAaTh NMPOOKM (Takke W3
Oprcreksia) U cobupath yCTaHOBKY CHOBA. V Tak MOBTOPS/IOCH MHOTO Pa3, UTO BBI3LIBA/IO Y
HAIlIMX MeXaHUKOB TPaJHLIMOHHbIE «YIIEeU3/THUSIHIS».

Hakower, KeHst AbpaMsiH He BbIZIep)Kal M CKasaji, uTO HY>KHO TIPUYyMbIBaTb UTO-TO MHOe. OH OTPAAWI MeHs Ha
TMOMCKH HOBBIX MaTepHa/iOB [Jid KprH.IeK.s He 3Haro0, OTKyJa, HO B I/IHCTI/ITyT TIOCTYITW/IM CBeZIeHUs, 4YTO
HECI)TEXI/IMI/IKI/I HAay4YW/IUCh JejiaTb I10JIMMED, l'[O]'Iqu/IBH.II/Iﬁ Ha3BaHWE «KaripoJiuT», U OT/JIMBATh W3 HEr0 IJIACTHWHBI
OO0/BINIMX pa3MepoB. BooOpy>KUBIIMCEH 0UITHaTEHBIM TTMCHMOM CO CCHUTKOB Ha «IToctaHoBnenue LK u CoBMuHa», s
nobwiBasn B HUM HedrexuMuu U MOTyUHsT COTJIaCHe Ha 3aKa3 HY)KHOTO pa3mepa (2 X 2 M) miactud. OT/IHBaId Ha
OZiHOM U3 3aB0Z0B [10AMOCKOBESI, HauyaBIlleM BBIMYCK KanposoHa. [TepBble KPBIIKK Ob11H U3roToB/eHb! B 1961 1. 1
OTJIMYHO Ce0st 3apeKOMeH/]0BaIH.

§1 pacckasbiBalO 3Ty UCTOPUIO, UTOOBI TIEPE/ATh, 0 BO3MOXKHOCTH, TOT AyX [Iep3aHusi U CMeJIOCTH Ha TPaHU
HaxanbcTBa(!), KoTopbii ortmuyan VD yxe B TO BpeMsi U COXpaHSeTCs, K CUAaCTbiO, 0 cux mop. OcHoBHOe
NpUHLIUT — «EC/In Hy>KHO, 6epémcs u feaem!». HeBa)kHO, UTO 3a/jaua He 10 MPSIMOM CTe[UaTbHOCTH U €10 [OJDKHbI
3dHUMATbCA KaKre-TO ApyTHe JIF0Au, K TOMY Ke, HEM3BeCTHO KaKue...

ITpomén 1960-u rog. FOpwuii 'arapun cietan B kocMoc, Ha BOII -1 — nepBol «yCTaHOBKe €O
BCTPEUHBIMM 3/IEKTPOH-3/IEKTPOHHBIMU TTyuKaMu» (Kak TOT/la TOBODWIU - CJIOBO «KOJIIanzep»
elé He TMPHUAyMasIi) - II/Ia HaMpsDKEHHas! TIOrOTOBUTe/IbHas paboTta. A Ha b-3 Bcé erie geno
TOJIKOM He JIOIIJIO 0 YCKOpeHUs myuka. bopuc B 3To BpeMs yxxe paboran B HoBocubupcke, r/e
Anzipeit Muxaii0BUY TIOPYYU/I ero 3ab0TaM r/IaBHBIM 00pa3oM uTeHHe JIeKIMi Ha (pr3nueckoM
dakynbrere HI'Y. XKeHst Bcé Gonblile BTSATUBA/CA B PabOThl 10 TMPOEKTY «bHe3kene3Horo
CUHXDPOTpPOHAa» - OfHOW U3 byakepoBckux wujeld, u BUAHO ObLIO, uTo b-3 eMy cTaHOBUTCS B
TsirocTh. M BecHol 1961-ro rosa AHjpeit MuxaiiyioBuu peiivn — ropa Be3td b-3 B Cubups, a
BCto Temy PCDOII neperniopyuun bopucy.

Maro KTo 3HaeT, uTo mepej 3TMM AHJpei MuxalinoBuu nipegyaranbopucy Bo3riaBuTh B HoBocubupcke
pabotbl 10 BcTpeunbiM Tiyukam (BJII-1 mnpeamonarasock BcKope rmepeBe3th B MA®D, CTPOMBLIMICST B
Axapnemropoike). HoBopuc oTka3ascs — ero WHTepechl JieXkaad B Apyrod 06/1acT, U TakKOH KpPYIHOMACIHITaOHBIN
3KCIIeDHUMEHT, CO MHOKeCTBOM WHKeHepHbIX Ipo0jeM, ero He IIPUBJEKal — XOTeJOCh OBbICTpee 3aHSATHCS
vHTepecHOU ¢u3ukoi. Kasanock Toraa, uto b-3 cynut B 3ToM oTHOIIeHUH 6osiee O/1M3KKe MTePCIeKTHBBI.

MeHnst BbI3Ban Torjga AHpaped MuxaloBud UM BMecTe C AjiekceeM AJjieKCaHJpOBUYEM
HaymoBeIM® cTan yroeapusath nepeiitd Ha BOII-1, 0CTaBLIMCH i/t 9TOTO eI, KaKk MUHUMYM,
Ha roJ B MockBe. §I oTBeTw/i, uTO TIpeArodén Obl moexaTh B CHUOMph, MOTOMY uTO... B-3
nepefaétcsi b.B.YupukoBy. Co MHOI coryiacuinck, u cyapba Mosi cfieniasia ouepeHON BUTOK,
orpezie/IiB MHe B HayyHble PYKOBOJAUTETM MOET0 TiepBoro usihhOBCKOT0 9K3aMeHaTopa.

4 AHaorus € UMKJIOTPOHOM BO3HUKAET M3-3a CIIMPa/IbHOM TPaeKTOPHK 3/1eKTPOHOB Ha CTaguu Hakorienud. Ho,
kctaty, B3 y Hac Bceryia Obi/ia )KEHCKOTO PO/ia — «OHA», «yCTaHOBKa»!

> CaM aJIbIUHKCT, OH CUMTA/l — «aJILIUHUCTBI, OHM BCE MOryT». [10 3TOMy MNpU3HAKy MHE M [OCTANOCh 3TO
XJIOTIOT/IVBOE U Ka3aBiueecs: 0e3Ha/[E>KHBIM MTOpyJeHue.

® HaymoB Aiekceli A/eKCaHpOBUY — 3aMeCTUTeb aupekTopa UA®, 1958-1979 r.r., unen-koppecrnongeHT AH
CCCP.



Hauanace srones mepeBo3ku B-3. Bopuc mopyunn MHe (OMATh «HE IO CIEIUaJbHOCTH»!) mpobremy
COTJIaCOBaHMsI KpeIyIeH!s] HeCTaH/[apTHOTO Tpy3a — NoutocoB b-3 - Ha )Kene3HO0poXKHBIX M1aTdopmax. IIpuriocsk
e3JUTb Ha >Ke/e3HOJOPOXXKHYI0 TOBAapHYHO CTaHLMIO, U3yuyaTb I[IpaBU/a IIePeBO3KH, COCTaB/SATh OIMCaHUe,
COIJIACOBBIBAThH C XKeJl.-I0p. HAaYa/lbCTBOM, U T.JA. C/I0BOM, KaK y>Ke 5 FTOBOPW/I, B TOM XK€ CTU/Ie «HY)KHO — JleflaeM».
Hakoweti, Bce 3/emeHThI b-3 Ob1a morpyskeHsl 1 noexanu B CUOUpb, a BCKOpe C/IeZioM OTIIPABUJICS U 5 — OJUH, T.K.
JKeHa U JIBYXJIETHUH ChIH /I0JDKHBI ObL/IM TIPUEXaTh MO3Ke.

B Horocubupcke BcTpeuan meHs Bopuc, ¢ usdorckum aBTobycom «trma 3WUJI» -MOMHUTE, Y KOTOPOTO
eJVHCTBeHHAsi TepefHsisl [Bepb OTKpbIBalach AJMHHOW DYUYKOHM M3 KaOWHBI BOAWTeENs. 3aMesbKaa 3JaHus
He3HaKOMoOro eié ropoza, KpacHelli npocnekt, Bepckoe miocce, nocénky — MartBeeBka, EjbljoBKa, IOTOM 1O
KpasiM /I0OpOTY TIOTSIHY/IUCh COCHOBBIE Jieca, ¥ aBToOyC Bbexan B AKaJ|leMropo/OK.

Bopuc mipeioxxun MHe B3SIThCS 3a pa3pabOTKy BHeILIHEro WH)kekropa nis b-3. OTta
paboTa Obl1a Hauara erié B MockBe, U BéN eé Torga Banepuii [TasibunkoB. MBI ¢ HUM Mepeexain
B HoBocubupck moutd oJHOBpeMeHHO, HO Baneputo AHApeli MWMXalOBUY MPEIJIONKHUII
TIepeKTIFOUUTLCST Ha paboThl To (u3MKe T1a3Mbl, U Banepwuii, mocie HeKOTOPOTro KoseOaHUs
mexxy FO.E.HectepuxunbiM 1 Bagumom BosiocoBbiM, BBIOpas roc/ieiHero.

Cama ycraHoBka b-3 gobpanack o HoBocubupcka Hefjenyd uepe3 [Be IOC/Ie MOETO
npue3zna. [lotom Obula 3momest mepeBo3KM co craHiuu «Cesitesib» Ha Tepputoputo VAD,
pasrpysku 15-TOHHBIX IIO/IFOCOB, U T.II.

CFPYBI/IJ'II/I MArHuThl BHadasie 110J OTKPBIThIM HeboM — 1 TYT BbII/IA 3abaBHas HCTOpUH. BOpI/IC BbIpaXkajl
68C1’[OK01>1CTBO, 4UTO IIpU OTTeIleJIkd II0CTPpaddeT HU30JIALHuA. AHEKCHPLE[p A6paMOBI/Iq He)KEBEHKO, 3aMeCTHTeJIb

JVPeKTopa I0 TIPOU3BOACTBY, TBEPZO 3as1BU, uto B CHOUPH B fiekabpe oTTernesieii He ObiBaeT. A TYT «Ha rpex» OHa
U rpsinyaa. Ho, Huuero, 0601uIoCh.

Cobpamm b-3 B 3ase neBoro kpbiia ['JlaBHOTO KOpIyca WHCTUTYTA., Hauaaud paboTatb. A
20 utons 1962 r., KaK HamvcaHo B KHure «50 jer USAD»’, “...rocysapCTBeHHBIM KOMUTETOM
Coetra MunnctpoB CCCP nipuHsTO pelieHHe 0 riepeBo3ke ycraHoBku BOI1-1 B HoBocubupck u
obecrieueHNM Hauasa 3KCIIEPUMEHTOB B KoHIe 1962 — Hauame 1963 rr.” Takoe pelieHue
TpeboBasio upe3BblUalHbIX Mep. EAMHCTBEHHBIM IO/TOTOB/IEHHBIM TOMeLeHeM, TIPUTO/JHBIM
[ pa3MeltieHusi yctaHoBKM BOII-1, Obi1 3an neBoro Kpbuta. [To3ToMy ObIIO pelieHO
niepeHecTy b-3 B 3a1 mpaBoro Kphblia, KOTOPBIN 10 TpadyKy CTPOUTENbCTBA MOT ObITh BBE/IEH B
SKCIUTyaTali0 Mecsifia yepe3 Tpu (a cuér mén OykBambHO Ha Hegmermu!), B-3  «Morma
noZioKjath». V1 BOT ycTaHOBKa Oblia BHOBL pa3oOpaHa, nmepeBe3eHa 10 4acTsM K HOBOMY MeCTy
JKUTEbCTBA M TaM cobOpaHa BHOBb. OCHOBHBIMU «Ipopabamu» BbicTynanu bopuc, ['eopruii
bopucouu (FOpa) T'naroneB u WMocud [aBbimoBuu Makanbckuii. Ha om0 mociefHero
Jl0CTajI0Ch PYKOBOJCTBO MOHTaXOM BCeX CUCTeM MMTaHWs, YyIpaBjeHus, AUarHOCTHKH,
MOJK/IFOUeHUSIMU  HaNpsDKeHUsl, COIVIaCOBaHUSIMM, IIOJTOTOBKOM BCSUYECKMX paspelleHud U
VHCTPYKUMM, U T.N. brarogapss ero HeyéMHOM SHepruy W, YTO HEMajOBa)KHO B «OprZeyax»,
YMEHHUIO JIaZIUTh C TIOJJbMH, /lefla Y Hero OyKBaIbHO «KHUITe».

Ornornes nepeaucionpoBanus b-3 Hanwula cBoé oTpakeHMe B «CTeHHOW» mevaty VHcTuTyTa —
rasera «DHEPrUS-MUMITY/IbC»® OTMETH/IA 9TO COOBbITHE CIelMaNbHOM 3aMeTKOM C [pyKeCKUM
IIap)keM, B KOTOPOM «T'€pOHW-TIePeBO3UMKN» ObUTM M300pa’keHbl BH/e 3HAMEHWUTOW KapTHHBI
PerinHa «bypnaku Ha Bosre» ¢ MoAnuchbio Ha MaHep He MeHee 3HAMEHUTOM «lyOMHYIIKN» -
«3X, b>-Tpunyiiika, yxHem!».

b-3 c BHyTpeHHel MH)KeKLMel — 3JIeKTPOHHOM MYIIKOM, pa3MeléHHOW Ha BHYTPeHHeM
pajuyce BakyyMHOM Kamephl, 3apaborasa B utoje 1963 r. K 3TOMy BpeMeHM YCTaHOBKY
CyLIleCTBEHHO MOJAW(ULMPOBAIU — Y[al0Ch YAyYlIUTb (POPMUPOBAHME MarHUTHBIX MOTOKOB.
[l71s1 5TOrO MPUILIOCH MPUHSTH CMeJioe pellieHHe, Ha 4éM HacTos1 bopuc, korza pasobpancs c
KOHCTPYKLIMe! MarHUTOIIPOBOZOB: I10JIF0Ca MarHUTOB — Te CaMble «II0JIOBUHKW» BeCOM 15 TOHH,
paspesany Mo JuameTpaM Ha /iBe 4aCTH KaK/bIM M M30/IMPOBalX OJHY 4acTb OT gpyrou. Ilocnie

7 «50 niet. HCTUTYT sipepHoit Gusuku umenn [.U.Byakepa», ISBN 5-9027-0013-2, Uza. «Apta», 2008

8 Mano KTo u3 UA(OBLEE 3HAET, UTO 3TO Ha3BaHUe ObLIO TpeyiokeHO BukTopoM OpaeBcKuM, paboTaBIIMM B
Hauvase 60-x B VMIHCTUTyTe W BO3I/IaB/SABIIMM HEKOTOPOe BpeMsi ero KOMCOMOJIBCKYIO opraHusaiuio. Ilo3gHee oH
«[JOCJTY>KUJICSI» [10 ITocTa fupekTopa MHctuTtyTa 3emHoro marnetusma AH CCCP.
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3TOr0 MarHUTHBIN TMMOTOK»LIEHTPAJbHOM YacTH», CO3[arol[uii BUXpeBOe 3/eKTpUuUeckKoe ToJie,
BbIILIeJT «HAPY>Ky», B BEDXHIOIO YacThb SipMa, U [epecTal UCKakaTb Beyliee ToJIe.

OkcrnepuMeHTHI ¢ TTyukoM Benr bopuc u FOpa I'naroneB (oH umest 60raThiii OMBIT pabOThI
Ha b-2 — npepgmectBeHHuke bB-3). Yke B Hauane ciegytoiiero, 1964-ro, oHU MOJydYUId
PeKOpHbIM pe3y/bTaT — MyUYOK 3/1eKTPOHOB, LIUPKY/IUPYIOIIMK B KaMepe Ha paguyce 15 cMm, ¢
TOKOM — BHauasme 140 ammep’, a k wromo 1964 T., Korga SKCIEPUMEHTHI C BHYTPEHHeM
UHDKeKIel Oty 3aBepiiienbl, 280 amriep, win 5:10" 3/1eKTPOHOB.

Hcropus mecras — «I'pomMbl 1 MOJIHUM», WK «Bopuc - 31ieKTpoTexHuk» (1962 — 1965)
OfHOBpeMEeHHO C 3amyckoM caMou b-3 1 HarpsbkéHHble paboThl MO CO3JaHUIO

BHEIIHET'0 MHXXEKTOPA.

B HacnesnctBo ot Banepus [lanbumkoBa MHe foctancsi I'eHepaTop ummysbcHbIX HampsbkeHuil (ITMH) u
[UIMHHasE yCKOpWTenbHass TpybOKa OT yckopuTens Ban-gep-I'paada, M To, U Jpyroe B HepaboTaroljeM eré
cocrosiHuM. IlouTy 7Ba rojia yuUIO Ha TIepefie/IKd U HOBble pa3paboTku. IIpuminock caenaTb KOMMYTHPYOILHe
pa3psAHUKY TIPUHLWIMAIBHO HOBOM KOHCTPYKLMHM — CTapble NPOOMBaJMCh 10 IIOBEPXHOCTH HU30/STOPOB IIPU
HaIpsDKeHHH, BJBOe MeHbIeM MpoeKTHOro. TpyOKy, Kak IMokasaim pacuyéTel (00 3TOM Janblue), OTpeboBamock
YKOpPOTHUTb UyTh JI He BTPOE, 3aHOBO pa3paboTaTh U M3rOTOBUTE 37€KTPOHHYIO MYLIKY. ..

[Mocne mnepexmenok cobpanmu W Hauanu BKMouath ['MH, mocTemeHHO yBenuuuBas
HarpsbkeHue. Bcé 11710 HOpMasibHO, M0Ka IpU HampspkeHUU 0Kosio 250 KB BApPYr € y’KaCHbIM
IrPOXOTOM He TIO/NbIXHY/1 S/€KTPUUeCKUW paspsifi, TepeKpbIBLIMI BCIHO OPrCTEK/ISHHYIO
«3taxepky» 'MHa. CnyuyaiiHocTh? [ToBTOpsSieM — OMSATh «TPOM M MOJHUS». UTO-TO He Tak. K
Tomy ke coceau (MBaH MakcumoBuu CamoiinoB 1 Bagum AHalllvH, ero CTyZeHT-AUINIOMHUK)
npuberatloT — «Bbl 4TO TYT TBOpUTE? Y Hac W3 PO3eTOK MCKPbI CHIMATCs!» Bripouew,
MakcumbIuy, ONBITHOMY «AMITYJIbCHHUKY», TAKOe He B HOBUHKY - [la)Ke TO, YTO, KaK BBbISICHSIETCS,
y Hac crnvpanb HarpeBaresisi Aud@dy3rMOHHOTO Hacoca K KOpMycy rnpuBapuiack! «Pa3bepurecs,
pe0siTa, TIpeX/ie ueM BK/TFOUATh CHOBa!»

Kak Bcerja B ToJj00HBIX C/yuasix, 3B0HIO bope. OH MTHOBEHHO CITyCKAeTCsl U3 CBOEM
KOMHAaThI Ha TpeTbeM 3Taxke. HauvHaem aHamv3upoBaTs ellé pa3 KoHcTpykuuto ['MHa. U Bckope
Bopuc BBIHOCHT CBOE 3aK/IFOUeHHe: M3-3a Tapa3UTHBIX KoJsiebaHWM, BO30Y)KIAIOIIMXCS B LIETIH
I'MHa nipu cpabaTbiBaHWY ero pa3psAHUKOB, BO3HUKAIOT MepeHanpsykeH s], BIUVIOTh [0 y/IBOeHHs
amruutyabl! Hy>kHO Kak-TO aemrdupoBath 3T0 «0Oe3o00pasue». Hemonro jsomanu rosioBy —
3aMeHWIM MeTa/l/IMueckue TPYOKH, COeAUHSIIOLINe KOH/EHCATOPbl W  pa3psJHUKH, Ha
M/IaCTUKOBBIE, KOTOPbIe MOKPBI/IM TIPOBO/SLLMM CJI0€M «aKBaziara» (yryiepo/iHasi SMyJibCUs), TaK
YTO BO3HMKJ/IO COTIPOTUBJ/IEHUE B LeTH pas3psza.

HauanbCTBYy Hallld «MOJTHUH» OUYeHb MOHPABUIUCh — UX MOYKHO OBIJIO EMOHCTPUPOBATh
«BBICOKMM» TOCTSIM. B KOMHare, rjie UCTIBITHIBA/ICS WHXKEKTOP, ObLI COOPYXKEH CrielvaTbHbIN
MO/IBECHOM TOTOJIOK W3 aJIOMMUHUS, 3SJIEKTPUUECKU COeJUHEHHBIM C TOYKOM HYJIeBOTO
norenivana 'MHa st 3amuThl OT BO3MOXHBIX TIPOOOEB Ha TIOTOJMIOK W CTeHBI 37aHus (UTo,
BIIpOUEM, He BCerja MOMOrajo, Kak sICHO M3 pacCKa3aHHOro Bbillle). BOT Ha 3TOT MOTO/NOK U
MPUXO/WUIOCh «pa3psbkatb» ['MIH, co3paBasi BIO/IHE OLIyTHMble 3BYKOBOM W 3pUTEbHBIN
3¢pdektel. OOBUHO 3a JEeHb [0 TIOSIBJIEHWsS OYepeJHOTO Ba)XXHOTO BHU3WTEPA, MeHS
npeynpeXxAasd O BpPeMeHH TOTOBHOCTA. B Ha3HaueHHbIM [leHb UM 4Yac BHauase MOsBJISICS
Anekceit AnekcangpoBuy HaymoB — «MeIkoB, BCé roTOBO?». A Kak MOXKeT ObITb MHaue?
CnenoM nofruibiBaza rpoieccus Bo riaBe ¢ AHgpeeM MuxaiinoBuueM. 1 y>ke 3apaHee

° P.I.bukmaros, A.I'.bopuckun, I'.b.I'narones, C.B.I'opaues, B.M.Kyzgenaiinen, M.H.Memikos, E.A.Ileuepckui,
b.B.Uupukos, 3amnyck 6etatpoHa B3 c BHelTHUM UH>KeKTOpoM, nperpuHT VD Nel04, HoBocubupck, 1967 .

8



MoJHMMaJl HaripsbkeHue Ha KoHzeHcatopax ['MHa, 3atem — ewjé HemHOro
TIPU TOCTSIX U — 3aIlyCK, IPOXOT, TIPob/ieck paspsifia — MOIL{Hasi UCKpa JJTMHOM
cantTumeTpoB 20. B KOHLIe KOHL|0B, MHe HaZl0e/I0 PUCKOBAThb — TOJIyUUTCS -
He TIoJNyyuTcsi, U Mbl B Touke I['MIHa, rae HarpsbkeHure [OCTUTANIO
MaKCUMyMa, TIPUCTPOWIM HeboJbIlIoe OCTpUe, obecrieurBaBlliee TPH
MeHbIIIEM HampsKeHUU paspsifi. I'ocTsam cHu3y (a MUH)XKeKTOp pacrioJiarasics
Ha TIO/ICTaBKe BBICOTOW MeTpa B MOJITOpPA W MMes BBICOTY ellé C MoJTopa
MeTpa) ocTpue He ObUIO BUAHO, M MajlieHbKasi XUTPOCTb 3Z0POBO 00/Ierunio
HaM >XU3Hb.

[Tocne ycnewnoro Beoga I'MHa B pelictBue bopuc npezjioxun HamucaTb MHE CTaTblO B
JKypHaJl «JjieKTpruecTBo». Harmucasn, oTnipaBui B peJakljUi0 U... IOJIYYW/I OTBET, UTO «CTaTbs
He TIPUHATA, T.K. He Ipe/CTaB/IsieT HayYHOro UHTepeca». A MbI-TO ¢ boprcom HavBHO cumTany,
yto Oopeba ¢ 3ddeKToM Mapa3sUTHLIX KoieOaHWM KaK pa3 W MpeJCTaB/iseT WHTepec s
3JIEKTPOTEXHUKU. «Hanuiy umM, 4To HUKOI/la He CYMTasl 3TOT JKyPHa/l HAyYHBIM» - MPeJIJIOKHUI
bopuc. Tak 51 u chenan — HeOObIIOe «XYIUTaHCTBO Ha HayuyHOU mouBe». [1o37Hee y3Has, uToO
3TOT )KypHa/l — BeZJOMCTBEHHBIH, U TIaTUT TOHOpPaphl. BCé 0OBSACHAIOCH MPOCTO — HE U3 TOTO
BeZIOMCTBa aBTOp. BripoueMm, s1 He ObUT MCK/FOUeHHEM: HeJaBHO TMPOYMTAJ, UTO B CBOE BpeMs
3TOT JKyPHa/I OTKIOHW/ CTaThio Mosiozoro B.A.KotenbHukoBa, rje 6bina chopmMynipoBaHa ero
3HaMeHHWTasl TeopemMa — 10 NIPUUMHE «y3KOIOWHTepeca JaHHOM CTaTbu».

K nery 1964 r. umxeKrop ObII 3amylljeH C TOW CaMOW «JJIMHHOW» YCKOPUTE/NTbHOMN
TpyOKON U «BbIZIA/» TMy4yok C TokoM 0.3 amrepa, HUKaK He Oosibiie. TpyOKy yKpOTWIH, U B
nekabpe1964 r. momyunnu ax 5 amrep, a B MapTte 1965 r. MH>KeKTop ObI/T OKOHYATe/TbHO TOTOB K
I0CTaHOBKe Ha b-3 — My4yoK 3/IeKTPOHOB C TOKOM [0 2 amIiep B UMILyJIbCe MPOXOJWI uepe3
TPaHCIIOPTHPOBOYHBIN MMITYJ/IbCHBIM COJIEHOW, U YCIIeIIHO OTK/IOHSI/ICS MaJIeHbKUM BITYyCKHbBIM
MarHuTUKoM. Bcé! MoxHo mnepeesxate. W mnepee3n Hauvanca. Ilo sTtomy ciyvaro Ta ke
«3OHeprus-uMITy/IbC» He TpeMuHysia 00bsiBUTh: «MoHuii 6osbiiie He OyzeT!».

Ncropus ceapmas — «J/loBymka Axnceabsmb» (1961 — 1966)

ITepBoie kKaHauaaTrckue aucceptaiu VSdosieB B ['opoake ObUIM 3allMI[eHBI «TaHIEMOM»
CranucnaB PopvonoB — Bopuc Unpukos, momuauTcs, B 1960 r. Obe guccepraniioHHbIe pabOTEI
OblIM CBSA3aHBLI C TIPEJIOKEHHOM AHApeeM MuxailloBUUeM «MarHUTHOM mnpoOkoii»'®. Crasa
PoJ1I0OHOB 3KCIIepUMeHTaTIbHO T0Ka3aa paboToCroCOOHOCTE TIPe//I0KEeHHON CXeMbI B U3SIITHOM
SKCIIepYMeHTe 0 U3MEepEeHHI0 BPeMEHU >KWU3HM T03WTPOHOB OT paJiMOaKTHMBHOIO pacraja
TPUTHS, 3aMyLeHHOTO B «IIPOOKy». DTOT KCTIePUMEHT BOLIEN BCKOPe B yueOHMKU 1O (HU3HKe
mna3Mbl. Y bBopuca 3azaua Obla C/I0)KHEe — ero HMHTepecoBalM YC/AOBUS HapyIlIeHUs
aguabaTYeCcKOr0 WHBApUaHTa TIPH JIBW)KEHUM 37eKTPOHOB B MarHUTHOM I10Jie MPOOKU — Ta
camasi «HeJlMHelHasi JWHaMHKa», KOTOpOW OH «3abonen» panbiue. Korja HauuMHamach 3Ta
pabora, B T'opozke emé He OBIZIO [JOCTaTOYHO MOIHBIX KOMITBIOTEPOB, W €CTECTBEHHBIM
peliieHreM ObLIO TTPOBEPUTH aHATUTHYeCKUe PACYEThI IKCIIePUMEeHTaTbHO.

B nabopatopun YupukoBa Obla coopy)keHa HeOosibIliasi JOBYIIKa-«podka» JIH, u
JPy’KHasi Tpoulja 3KCriepuMeHTaTopoB — AHcenbMma [lybunuHa, JleoHaps TpaiiHuH u Bukrop
[ToHOMapeHKO TIPUHSJTMCH 0/, pyKoBoAcTBOM bopuca 3a paboty. Korga st mpuexan B ['opofjok B
Hosibpe 1961 r., oByIiIKa y>xe paboTana. C/I0BO «ApYy>KHash» 3/1eCh HeCTyualiHO — «JIasi/IuCh» BCe
Tpoe MeXAy cOo0Ol TIOCTOSTHHO, UTO OTHIOAh He Hapyllajo [eHCTBUTENBbHO [PY>KeCKOH
aTMocdepsl B TPyIITe U B 1ab0paTopyu, MOCKOJIBKY CBapbl ObIIM UCK/TFOUUTETBHO 110 HayUHBIM U
TeXHAYECKHMM BOIIPOCOM, YTO CJIy)KWIO TOBOZOM /ISl ITOCTOSIHHBIX LIYTOK OCTa/JbHOW 4acTH
nabopaTtopun. Bopuc BeICTymasn, Kak BOAUTCS, «yCIOKOUTeseM». [locTereHHO Bce TPYAHOCTU
ObLTH TIpOYiZIeHBl, B BaKyyMHOU Kamepe JIH ¢ pe3uHOBbIMU yTUIOTHEHUSIMH (!) ¥ C TIOMOILIBIO
OTKauku Juddy3uoHHbIM (Mac/siHbIM! HO, KOHEYHO, C a30THOM JIOBYILKOM) HacocoM ObLa

9 Bonee mpUHATHINA CErofHsA TePMUH — «IIPOOKOTPOH»; HE3aBUCHMO M B TO XK€ BpeMs IPeJIoKeH aMepUKaHLIeM
P.IToctom (R.Post).



nosiyueH Bakyym 5:10™° Top (!). B pesynbrate K jiety 1964 . y1a/10Ch «3aCTaBUTh» 3/IEKTPOHBI
«bonTaThCsi» B JIOBYIIKE OYeHb JOJII0 — MaKCHMaJslbHOe BpeMst )KU3HU cocTaBsiio 40 cek. OTo
OB BBIIAIOIINIACS pe3y/bTar.

3aecb ymecTHO paciundpoBaTh 3araZiouHyto abopesuarypy JIH. ITepBast OykBa oueBuHa
— «JloBymika». A «H»? Koro ynoButs? Kak HefaBHO pacckasasa MHe AHcesnbMma HukosaeBHa,
OykBa «H» ripuHajexkana cioBy «HelTpoHHas». BOT y)K He0XujaHHOCTh! JIOBUTH HEUTPOHBI?
Her — y Bopuca 6buila nies 3axBaThiBaTh B JIOBYIIKY 3/IEKTPOHBI OT pacriaZia HEMTPOHOB,
CTIOKOMHO TIepeceKaroliX MarHWTHOe TIojie JIOBYIIKA (n => p° + e + V.). [lnsg 3Toro oH
TIPe/IJIOKU TIOMEeCTUTh JIOBYIIKY OKOJO Kakoro-HuOyzAb peakropa. Ho Hamiock MeHee
9K30THUECKOe PellleHre — 37IeKTPOHHas Tylka. Miest peakTopa otmasna, a 6yka «H» B KozoBoi
abbpeBuaType 0CTanoCh.

N Hamo ke OBLIO TaKOMy C/IyuMThCS, 4To B VD HarpsHyn «BBICOKHMH TOCTb» -
ITpesugent AH CCCP akagemuk M.B.Kengemu. B 310 Bpemsa MHCTUTYT He MoOr elné
MOXBAJ/IMTHCS pe3ybTaTaMu MUPOBOTO Kiacca. [IpaBma, BOII -1 yxe «BbIllles1 HA CBETUMOCTb,
BOIIIT-2 npunsn mnepBble 371eKTPOHbI, b3 ¢ BHyTpeHHUM uHXekTOpoM Bbizan 300 ammep
5/1eKTPOHHOr0 ToKa (310" 3/1eKTpoHOB), ObLI IPOJEMOHCTPUPOBAH METOJ Ilepe3apsgHoi
WHKEeKIMY, BOBCIO ILI/TA 9KCIIEPUMEHTHI 10 (u3UKe 1ia3Mbl... Ho — Hy)kKHa Obljla «M3I0MHHKa».
A 1yt — JIH, TOT )Xe MeXaHu3M y/iepKaHusl 3/IeKTPOHOB, UTO U B paZMaLjMOHHBIX I105ICax 3eMJIH,
TeMa, Tak Oim3kas ['1aBHoMy Teoperuky'. Kak MOTOM «I0 CEKpeTy» pacckaszan AHCeIbMe
Awnpipeli MuxaiiioBuy, KakK pa3 JIOBYIIIKA U MIOHPaBU/Iack 6osibine Bcero I1pe3ugeHTy.

A paneie Obiia BbIcTaBKa B 2KeHeBe, r7ie 1eMOHCTPUPOBA/IMCH JOCTKEHHUST COBETCKOU
Hayku. Ot USAD Opuio perneHo BbiBe3TH TyzAa JIH, Tem Oosiee, uTO CKPOMHBbIE pa3Mephbl
TIO3BOJIS/IN 3TO Jles1aTh, a AJITe/IbHOe BpeMsl )KU3HU 371eKTpPOoHOB B JIH gesanu sKcrioHat oueHb
Jaxe «aeMoHcTpabenbHbIM». Kak BOoAUTCSl, KOMaH/ly, B KOTOPYIO, eCTeCTBeHHO, Boluid bopuc,
AncembMa U Bukrop, 6e3 KoTOporo HMKAakoro Bakyyma B JIH HHUKOrza He BO3HHKAJIO,
«yCUMWIU». DTO Kak B ¢yTOOe — MOMHUTE 3HaMeHWUTBIM MOCTeBOEHHBIN Bbie3]] MOCKOBCKOTO
«duHamo» B Anrmuio? [nsa ycunenus pnobasuwm Hukosnast [lemeHTheBa u3 «Crapraka» u
BceBonoma bobpoBa u3 LICKA, oba moTOM BbI3bIBaJIM BOCTOPTH aHIVIMUaH (UIMTPaHHBIM
apubsuarom. A w3z UA® pns ycunenus pnobaBumm Baguma BosocoBa, Kak OMNBITHOTO
9KCIIepUMeHTaTopa, M 3aMeCcTHTesisi JupekTopa AnekcaHgpa Abpamosuua HexxeBenko. OH To,
Kak pacckaseiBam MHe bopuc, u «ormmuwics» npu cbopke JIH B JKeneme. /[0 OTKpBITHS
BBICTAaBKM OCTAaBa/IMCh CUMTAHHBbIE HU, paboTamm Ge3BbUia3HO. VICKpeHHe >Keslas XOTh YeM-TO
roMoub, Asiekcanp AOpaMOBHY, My>KUHMHA COJTUIHON KOMIUIEKL[UU U TIOZ, «MeTP-BOCEMb/IECST»
pOCTOM, B3SI/ICS TIOJAHOCUTH CTEK/ISIHHYH0 BaKyyMHYIO KaMepy M, HeJIOBKO I10BEpHYBIINCh,
3allennl el 3a KakKyl-TO JKeje3siky U pasHéc Kamepy Bapebesru! Urto genats? Ho He
pacTepsiiMCb — CpoYyHO camosiéTamu u3 HoBocubupcka B JKeHeBy Oblia [ocTaBleHa HOBasi
kamepa. JIH 3apabotarna cBoeBpeMeHHO, MMPeCTHK OTeueCTBeHHOM HayKH He TIOCTpazall.

OkcriepuMeHThl Ha «/IH» 6b1M 3akoHYeHbl B 1966 1. K Tomy Bpemenu, aymato, bopuc
MOHsUI, YTO u3yunuTh Ha JIH ToHKHe 3¢eKkThl HecoxpaHeHUsl afrabaTHuecKoro WHBApHaHTa
OYeHb CJIOXKHO, []a U BaKyyM ObLI BCE-TaKM HEJOCTaTOYHO BLICOKHM. A MOXKET ObIThb, U CHUI
MajleHbKOW TIpynmbl He xBaTano. K Tomy ke, AHcCesbMa — IVIaBHBIM «MOTOP» TPYIIIBI —
BBIHY)K/IeHa Obla BepHYyThCsl B MockBy. Ho, Tak wiv nHaue, paboTa Obla 3aKphbITa.

Anekcanzp AOpamoBuu HekeBeHKO — «CTaJUHCKHUI
JIVPEKTOp», KOToporo AHzpeil MuxainoBuu «Habpancs
HaxXa/lbCTBa» (MO COOCTBEHHOMY Tipu3HaHuio A.M.)
«CMaHUTb C  T[I0CTa  JUPeKTopa  KpPYIIHeMIero
HoBocubupckoro  TypOoreHepaTOpHOrO  3aBofia B
3amectuTteny gupekropa UAD no nporusBoLCTBY»

' Tak umeHoBasicss M.B.Ke/bIll B TO BpeMsi B «OTKPLITBIX» MyOIUKALMAX, TIOCBAILIEHHBIX KOCMOCY, XOTH,
KOHEUHO, 3HaK TOKJeCTBa MeXy 3TUM TUTYJIOM M TMUHOCTEIO [Ipesugenta AH Moriv nocTtaBUTh TOMBKO
«TIOCBSIL|EHHBIEY.
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[Toka3zaTtensHO fApyroe — Bopuc oTKa3zaicsi ObITh COABTOPOM TMyOnMKaLWi HeTpPUBUAIbHBIX
pe3ysbTaToB, MonyueHHbIX Ha «JIH». EauHcTBeHHas myOsukanus no «J/IH», rae oH B umcre
aBTOPOB', TMOCBAAII|EHA ONMCAHWIO 3ajlaud 9KCIIEPUMEHTA, €ro I[OCTAaHOBKH, METO/MKH
V3MepeHuU U T.II.. 3/1eCb, KOHEYHO, UCXO/HAs NJesl 1 MHOroe Jpyroe 1ijio ot bopuca, a BOT cam
5KCIIepUMEHT OH He NPOBOJWII, T.e. He I0JIy4asl BaKyyM, He HaCTpauBasl MHXeKLUI0 3/IeKTPOHOB
Y He W3MepsiT BpeMsl MX >Xu3Hu! DTO Jenanu pyrve, a 3HauuT - «He mopmmceiBaro pabor,
KOTOpBIX He BbIIOAHAN!». Ha 3TOM OH Bcerga crosini TBEpAO. AHajlOrMyHas WCTOpUS
noBTopuiack Ha b-3. Ho 06 aTom fanbie.

Hcropus BocbMmas — «CKa/ibHasi CTeHa U 3JIeKTPOHbI B YCKOPsiioieM mnoJie» (1964 r.)
28 aprycra Toro xe 1964 r., B cepeiuHe [HSI, U3-T0J, HOr MOEro TOBapulla, MEePBbIM
MPOXOUBIINM C/IOXHBINA yU4acTOK CTeHbl MUKa «Tpya» B MaccuBe BeplluHbI Tanrap, 4to mof
Anma-ATol, «yluia» 3[0pOBeHHasl rpaHUTHasl TunTa. W TpaekTopusi eé 1mosiéTa He OCTaBrsia
COMHEHHUS], UTO 10/, Heé HeMUHYeMO [I0/DKeH YIOJJUTb KTO-TO U3 HaC TPOUX, NPUIOTUBIIMXCS Ha
KPOXOTHBIX M0/I0YKax HWKe B 0)KW/IAHWH, KOT/la Halll IWJep BbIH/IET BBEPX «HA BCHO BEPEBKY» U
OpraHu3yeT CTPaxOBKy JJ1d ciiefyromero. Yepes Kakue-TO J0OMM CEKYH/bI CTa/IO SICHO, UTO 3TUM
«KeM-To» Oyay si. A panbiie Bcé ObLIO, KaK B TUIOXOM KWHOOOEBUKe, T/ie T'epoid, BU/s
No/I0POIIIeHHYI0 €My TpaHaTy, BbIIEP)KUBAaeT HY)XHYIO Tlay3y U OpocaeT eé oOpaTHO, He
OCTaBJisiss BPeMeHW TIPOTUBHUKY Ha TOBTOPHbIM Opocok. [IpyMepHO Tak MOCTYNUI U i
OKOHUaTe/bHO yOeAMBIINCE, UTO TUIUTA JIETUT MPSIMO Ha MeHsI — TIPBITHYJI B CTOPOHY B HaJ|eXK/e
NepecKOYnTh Ha COCe/IHMM yCcTynurK. He ycrien — nvra 1mapaxHysia 1o pykKe ¥ Hore, HO y/iap «B
TI0/IéTe» Crac MeHsI OT Her30e)XKHBIX TepesioMOB, OCTAHBCS 51 CTOSATh HAa MecTe. A Tak MOBHC Ha
CTPaxOBOYHOM BepéBKe.

He 6y,l[y pacCKa3biBaTb, KdkK pE6HTa TIOMOTJIM MHe [0J1e3Tb A0 TIO/IaAKH, I'/le MO>XHO OBIJIO TTOCTaBUTh
MaaaTKy, Kak Ha Cne,qy}oumﬁ JeHb g Ha O,[LHOI\/II PYKe u O/:[HOﬁ Hore Jjie3 OCTaBUIYIOCA YaCTb CTEHHOI'O MaplipyTa

(,E[py3bﬂ, KaK MOI'JIY, TMOATATWBa/IM Ha BepéBKe). I'maBHOe — obo1i10ch 6e3 cracaTeTbHbIX pa60T, MBI B3OLIJIM Ha
BepILINHY, 6]'[&1"01'[0]'[qu0 CITyCTWIKCH U MPUILJINA B a/IbIl/Iarepsb.

INoma ccafuHbl U CUHSKU Ha pyKe OBICTPO 3a)KW/M, a BOT HOTa pacryxsa, U XUPYpr
OTHpaBWI MeHsi B OOJIbHULY Ha orepaijio. bopsi HaBeljam MeHsi B O0/ibHMLIE, a uepe3 HeZIeo,
KOTZla MeHs BbIlMCany, 3abpan K cebe fomoi. [lesio B TOM, UTO ceMbsi MOsi Oblla B pasbesfie —
»KeHa B 9KCIe/IUINH, CbIH, KaK BOAWTCA, y 6a0ymku B Mockse, a Bopuc Toxke 6bu1 ofuH — Onist
yexana C TeaTpOM Ha racTpoiu. Yem 3aHSTh «BPeMEHHOTo WHBamuza»? dU3nKy — (U3MUKOBO:
«flaBaii HamuieM cTateio!». K TOMy BpemMeHM TO WHXEKTOPY HaOpanoch [JOCTaTOYHO
Marepuasa, M Haubosiee MHTepecHOW HaxoJKoW ObIIO pellleHWe 3afaud 00 YCKOpeHuM
VHTEHCUBHOI'O Iy4YKa B OJHOPOJHOM 3JIeKTpU4eCKOM mnosie. C y4éTOM pesisiTUBHM3MAa Takas
3aZlaya elé He Obula pellleHa, a MHe YJaJoCh HalTU TIOJCTaHOBKY, KOTOpas I03BOJIsiIa
TIO/TyYHTh aHA/IUTUYEeCKOe pellleHue, XOTS W TPUOMDKEHHOe, HO BIIOJIHE Y/IOBJIETBOPUTEIBHO
OMHMChIBaIOIlee M3MeHeHue MapameTpoB Iyuka. CerofHsi, B BeK MepCOHAIbHBIX KOMITbIOTEPOB,
Takas 3a/jaua pellaeTcss UYMC/IeHHO «3/IeMeHTapHO». A BOT Torja BooOuje ObLJIO He $ICHO,
HACKOJIbKO KPUTHWYEeH TeMIT YCKOPeHUsi — TIOMHHUTe YCKODUTelbHYH0 TpPYyOKy, KOTOpYH s
ykopotui. Ho BHauane Hy>KHO OBbIJIO paccuMTaTb, HAaCKOJBKO HY)KHO YKOpauvBaTh M UTO 3TO
pgact. OTBeT s ¥ TIOJTyYM/1 Ha OCHOBE MPUOIMKEHHOTO pelleHus!.

Korpa s mokasan cBou pacuétel bopucy, oH ckasas, 4To Ayisi myOIMKalii 3T0 «BIIOJTHE
NIPUIMYHBINA pe3y/bTaT», HO IPeJJIOKWI PpacIlMpUTh COZlep)KaHWe CTaTbM M PacCMOTpeThb
ToOBefleHe WHTEHCHBHOTO TIyYKa PpeATUBUCTCKUX 3apsDKeHHBIX YacTWL B CBOOOJHOM
IIPOCTPAHCTBE, YTO TaKXKe B JIMTepaType He BCTPeyasnoch.

MBpbI IpUHSUCE 3a paboTy, ¥ PUMEPHO uepe3 HeZlesTio, KOTr/a s y>ke 00pén criocobHOCTh
riepeMeIllieHus1 ¥ MOT TIOKMHYTh «JJOMAlllHUN T'OCIUTa/Ib», CTaTbs Oblia ToToBa. [I/11 MeHsl 3TO
ObUT MEPBBIN OMBIT COBMECTHOW «IUTEPaTypHO» paboThl ¢ BopucoM 1 Be/MKoJIeTHas IIIKOIa —
YUUTBCS HANMCAHWI0 HAyuyHOW CTaTbW, TILAaTe/JIbHOCTH (OPMYIMPOBOK, BbLIOOpY [eTasei,

2 A .H.[ly6ununa, JI.51. Tpaiiuud u B.B.Unupukos, JIOByIIIKa C MArHUTHLIMU POOKAMMU, PaCCUUTAHHAS HA
JIUTeNIbHOe yJepyKaHue 371eKTpoHoB, XKOTd, 1.49 (1965) ctp. 373.
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HeoOXOZMMBIX JJIsi SICHOCTH M370)KeHus, U T.1. CraTbs Obia ormyOnvMKOBaHa BHayaje B BHJE
npenpudta US®, a B gekabpe 1965 r. Boiuvia B YKypHane TexHuueckodl ¢usuku'. JleT Ha
JlecsiTh OHa CTajla «HACTOJILHBIM TI0CcOOMeM» /s usi(oBIeB, pabOTaBIIMX C WHTEHCHBHBIMU
Iy4YKaMmH.

HcTopus naras, okoHuanue — «b-3 u PCIII» (1964 — 1967)

Ycnexu Ha Bb-3 W cBs3aHHasi ¢ HUMU HaJeX/a ToJyueHWs B Ovpkaiiimem Oymyiiem
POCII 3acraBwiv Bopuca BepHYTbCS K TeOpeTHUYeCKOMY aHaau3y IpobsjeMbl yCTOWUHMBOCTU
3TOrO «XUTPOTrO» 0Opa3oBaHus. Yke B 1964 r. oH pacckasan HaM, IpyIiie CBOUX COTPYAHHKOB,
pacuéThl, BBLINIOJIHEHHbIe KM Ha OCHOBe [UCIIePCUOHHOrO YypaBHeHus. IIpu 3TOM OH
TIPUrOBapyBajl — «Bbl BCE JI0/DKHbI HAYUUTHCS TI0/1b30BaThCs 3TUM 3((eKTUBHBIM METOZOM».

3ameuy, UToO s TIOC/Ie[IOBA/I ITOMY COBETY U TIO3Ke He pa3 yOexx/jasicsi B CripaBe/[/TMBOCTU
ero C/I0B, CKa3aHHbIX TOrZA.

Pe3sysnbTat, ionyyeHHsI boprcoM, Ob11 10BOTBHO
00ecKypaXyBaroIlM: YCTOMYMBOCTD 3/IEKTPOHHOTO ITyuKa,
LIUPKy/UpyoLLero B b3, ecii ¥ MOXXHO IOJTyYUTh IIPU HYKHBIX
rapameTpax, TO P BbINIOJTHEHNUY OTpe/ie/IEHHBIX yC/I0BUH,
YTO CZiesaTh JOBOJILHO HerpocTo. TeM He MeHee, Torja OBIIO
pelleHo, YTO IKCIIePUMEHT HY’>KHO [IPOJI0JIKaTh, T.K. B
TeopeTUUeCKUX pacuyérax ocTaBajach 3aMeTHas 0/
Heollpe/le/IEHHOCTH, CTPOro 3arpeTa Ha cyijecrsoBanue POCIIT
pe3ysbrarhl bopuca He Hanaranm.

OnybmkoBaHHas bopricom ctaTbst 6bU1a OZHOMN U3 MEPBLIX 110

npobsieMe YCTONUMBOCTH TYYKOB 3apsDKEHHBIX YacCTHL] B YCKODUTENSIX — HOBOMY Hay4HOMY

HallpaBJ/IEHWIO, TT0/TYUYHBIIEMY B AaﬂbHeﬁMEM Ha3BaHUe «(bI/BI/IKa IMMYYKOB 3dpsPKEeHHBIX YaCTHLD».

A nena Ha B-3 nutu felicTBUTeNBHO HEII0X0. MBI CMOHTUPOBA/IM MHKEKTOP M Hayaau SKCIIepUMEHTHI 110
HAKOIIEHUIO 3JIEKTPOHOB, BMYILEHHBIX B KaMepy CKBO3b SIPMO MarHuta. WHXeKTOp ObLl yCTaHOBJEH Ha
crnelManbHOM TulaTdopMe, Ha BepxHell Kpbllike marHuta. [IpaBzia, B 1966 r. u3 Bcero cekropa UupukoBa B
SKCIIepUMeHTaxX HeIloCpe[CTBeHHO yuacTBOBaIM si, MOM AuruioMHHK Camia bopuckuH, Hamu sabopaHTsl BsiiHo
Kynenaiinen u Bonogs beneiiueB, a CranucnaB bopucoBuu 'opsiueB obecrieurBai HaM BCe KOHCTPYKTOPCKHE
pa3paboTKy, BO3HHKaBIIMe M0 X0y paboTbl. TeM He MeHee, HaM YZasoCh MPOJABUHYTHCS [JOBOJBHO /ja/iekKo — He
TOJIbKO HaKOIUTb, HO U YCKOPUTH 10 7 M3B peKkop/iHOe UMC/IO 37IeKTPOHOB B KOJIBLIEBOM ITyUKe pafilycoM 85 cM U
¢ Tokom 300 A, unu 3-10* 3/1eKTpOHOB, LMPKY/IUPYIOLIMX B KaMmepe'*. DTOT pe3y/bTaT He MPeB30HAEH 10 CHX Mop
ISt 6ETaTPOHOB.

Bopuc HacTosi, uToObI 3TU pe3yJbTaThl 1 JOMOXKWUI Ha 3aKpbITOM paboueM coBeljanuu B [Iy6He, e B
OUAN, B naboparopuu B.I1.CapaHiieBa, B TO >Xe BpeMsl LIUIW WHTEHCHUBHbIe HCC/IeJOBAHUS MO pa3paboTke
Tpe/I/IOKeHHBbIX UM B coaBTOPCTBe ¢ B./.BekciiepoM «ycKopuTerns 3apsUKeHHbIX Koelp. 3acefjaHue, Ha KOTOPOM s
JOK/MazbBan Hauly paboty, Bén Bnagucna IlapioBud. MeHsi yAUBW/IO, UTO OH KAaK-TO CJI€P’KAHHO BCTPETHII
cooblLjeHre 0 TI0/yYeHUW TAaKOTO UHTEHCUBHOTO TydKa. Vl TOJIBKO MHOTO JIeT CIyCTs, y>ke pabotas B OUAU, s u3
paccKa3oB YUaCTHUKOB TeX PabOT MOHSUT MPUUMHY TaKOHM CIep’KaHHOCTH — Mbl MPEBLICHTH He TOMBKO (aKTHYeCKH
JIOCTUTHYTO€E YKCJIO 3JIEKTPOHOB, HO U 3asIBJIeHHOE B MIPOEKTe.

3 .H.Meikos u B.B.Unprkos, POKYCHPOBKA HHTEHCUBHOTO 3/IEKTPOHHOTO MyUKa B YCKOPUTETHHOMN TPyOKe,
XKTD, 1.25, BRIN.12, 1965 1.

4 A.I".BopuckuH, C.B.I'opsues, I.H.MelIKoB, 3aK/IFOUUTeIbHbIE SKCIIEPUMEHTRI TI0 TI0/TyUeHHEO TPe/je/IbHOr0 TOKa
B OetaTpoHe B-3 co cnupaibHbIM HakorieHHeM, TipernpuHT MA® Ne203, HoBocubupck, 1968 r.
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Pabora Bopuca umena Ay Hac /aneko UAyIIye
nocsieAcTBusi. AHApel MUXailloBUY KOHEUHO ke 3Hasl
0 pe3yJsibTaTax pacuétoB bopuca. [Ja v cTaThd B revarb
yxoguna c ero OmarocioBeHusi. Bcé 3TO  TOJIBKO
nobaBuno COMHEeHU B 11esiecoobpa3sHoOCTH
TIPOZIOJKEHUsT SKCTIEPUMEHTOB — TIpobjieM BUAHO ObLIO
NpeIoCTaTOYHO, a IepCIIeKTHUBbI Ipe/CTaB/IsINCh He
sgcHbiIMA. [a u cama wupaess npumeHenuss POCIT gns
YCKOpeHUsi TIPOTOHOB [0 BBICOKMX SHEpPrui C
yep)KaHWeM WX B MarHUTHOM II0Jie 3/IeKTPOHHOI'O
KOJIbI]A CO BpPeMeHeM Kak-TO T00JieKsia: Ha TOPU30HTe
y)Ke Masiuhjia 5pa CBEpXMNPOBOJAWMOCTH, CY/IMBILAS
Oonblliie MarHWTHBIe MO/, K TOMy ke K 3TOMy
BpeMeHU AHjIpel MuxailJloBuu ObIT YBIEUEH CBOEM
cleyrollend uzieerl — 3/eKTPOHHBIM OoxJiakeHveM. Ha
JKCIepUMeHTasbHOe  UCC/IeloBaHHMEe 3TOr0  MeToja
TpeOOBa/TMCh CUJIBI, a X, KaK BCET/a, He XBaTaJlo.

U BoT, B pasrap HalllMX 3KCIepUMEHTOB Ha b-3,
B My/nbTOBYIO npuién Cama CKpPUHCKMM M TOBEN CO
MHOI MHTepeCHbIM pa3roBop 0 (OpMUPOBaHUU

«XOJIOZHOT0» 3/IEKTPOHHOI'0 IyyKa B MarHMTHOM I0Jie. 3aBé/1 OH MeHsl, UTO Ha3bIBaeTCs, «C
nosobopoTta» - 3a7aua ObUIa OueHb yBiieKaTenbHOW. Bckope Mbl co CtanuciaBom ['opsiueBbIM
y’Ke COOpY>Ka/ld YCTaHOBOYKY C UMIY/IbCHBIM 3/IEKTPOHHBIM IyUYKOM M peKyrepalyel SHepruv
— «vis-a-vis», IpoJjo/bKasi MeX/y TeM 3KCrepuMeHThl Ha Bb-3. A 3areMm Bech cekTop UupHKoBa
cobpan AHjpeli MwuxailioBuu u 00BSIBUI, UTO Hac pachopMupoBbIBalOT: bopuc yxomuT B
«YUCTBIE» TeOpeTHKH, OJHAa TI0JI0OBMHA CeKTopa IlepexofuT K Baaumy AycneHgepy, Ha
TIPOMBIIIJIEHHbIE YCKOPUTeNH, a Jpyras obpasyeT rpymmy B jabopatopuud CKPHUHCKOTO st
paboT Haz po6IeMO 37IEKTPOHHOTO OXJIaXKeHHs. PyKOBOJUTD 3TOM IPYIINON MOPYYeHO MHe.
Kak-To mocsme »storo s crpocun bopuca — rmoueMy OH pelIW  pacCTaTbCsl C
sKcriepuMeHToM. OTBeT ObLT /17151 MeHsI HeCKOJIbKO 00eCKypa)KUBaKOL[UM: «3Haelllb, - CKa3asl OH
— B 3KCIIepUMeHTe CJ/IMIIKOM J0/Ir0 NPUXOAUTCSA XJaTh pesysbTrara...». Hamo ckasars, uTo eré
roga ¢ 1965-ro0 OH Hauajq aKTUBHO WCMO/b30BaThb KOMIIBIOTED, Mepeuzs TOCTEeNeHHO K
KOMITbIOTEPHOMY MO/Ie/TUPOBaHMI0 O0JIbIIoN cnoXKHOCTU. Tor/ia Ha BeruMcurennbHOM 1ieHTpe B
AKazileMropojike TIOSBWICS IIepBbId [OCTaTOYHO MOIHBIM KOMIIBIOTED - «3JIEKTPOHHO-
BBIUMC/IMTe/IbHAs MallimHa» (3BM), Kak Torja roBopuad. JTo Obuia MallliHa OTeYeCTBEHHOTO
npousBogcTBa — BOCM (Bosbmas OnektpoHHO-CuéTHass Mammza). B MIfAde opranusosamu
JIeKIIMH crierranucTa yu3 Bl o usyyeHuro s3bika porpaMMUpOBaHust «AJroy» - @oprpaH B TO
BpeMst B Cubuph emé «He nobpancs». MHoruve usihoBubl, U Bopuc cpegu HUX, CTapaTebHO
roceljasii 3TU KypcChl, a s TOC/IeZloBajl ero NpUMepy — HY)KHO CKas3aThb, YTO TO/b3a Oblia
HecoMHeHHas. V1 Bckope bopuc Hauasm mucatb CBOM IepBble MPOrpaMMbl Ha AJrosie U BeCTH
pacuéThl, KOTOpble Ha3bIBal «YUCIEHHBIMU 3KCIIepUMeHTaMu». AHJpeill MUxailioBuY, KaXKbli
pas, C/Ibllla 3TO BhIpaKeHWe, CBUpeIlesl ¥ pa3pakasicsl FTHeBHOU TUPaloN: « DKCIIepUMEHT MOJKeT
ObITH TO/IBKO (pu3nueckuM!». Bpems ux paccyauno. Ho 06 sToM syuliie pacCKaxyT JpyrHe. ..

Hcropus peBsaTan - «4Yupukos — Yuuresab» (1960 — 1990)

Bopuc, kak s yxe mucan, ObUI OJZHUM U3 TEPBLIX JIEKTOPOB-(QU3MKOB Ha (HU3MUECKOM
daxysnbTere HI'Y. BHauane oH uuTan «BCé» - BCO 00IIyr0 (M3MKy, KOTOpasi CTPOU/IACh IO
By/sKepoBCKOMY 3aMbIC/Ty KakK e[UHBIM KypC — OT MeXaHWKH f0 sifepHoi ¢usuku. [Ipu stom,
CKakeM, CIieLiManbHasi TeOpUsi OTHOCUTEbHOCTH UMUTajaach y)ke B NEPBOM CeMeCTpe IepBOro
Kypca Kak 4acCTb K/IaCCHYeCKOM (He KBaHTOBOM!) MexaHuKU. IlouTn JBa gecsiTka BBITyCKOB
¢usdaka HI'Y «mpounm uepes pyku» bopuca.
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CrygeHueckuil (o/bKIEP He MPEMUHYJT «OTMETUTLCSI» Ha MOIYJISIPHOM JieKTope. [la s u
caM CJIbIIlIan OT Hero 3Byuaslllee, Kak aopusMm:

"®U3MK [J0/DKEH YMeTh UCTO/Ib30BaTh OCLUIOTPad) KakK «UEpHbBIN AIIUK»”.

W B 3TO OH BK/IajbIBal IyOOKWN CMBIC/I — He HY)KHO 3HAaThb «BHYTpPEHHee» YCTPOMCTBO
W3MepUTeIbHOrO NMpubopa — HO HY)KHO 3HATh €ro XapakTepuCTHKH. [l ocuuinorpada 3To
BXO/IHOE  COIpPOTHUB/IEHWE, UYBCTBUTE/JBHOCTb, CKOPOCTb pasBepTKH, I10l0Ca  4acTOT
MIPOITYCKAaHUA, U T.I1. A y)K UTO TaM Yy Hero BHYTPH — [1eJI0 KOHCTPYKTOPOB ero CO3/aBIINX.

BropeiM 006si3aTenbHBIM yCIOBUEM s ¢u3uKa bopuc cudTtan ymeHue OLleHUBAThb
r3ydaeMbiii 3G deKT 1o MopsiAKy BelUuMHbl — «BHauase OLleHKU, TIOTOM TOUHBIE U JleTajlbHble
pacuétei!». ['TyOMHY 3TOro mojxoAa HETPYJHO TIOHSITh, €C/U YIOTPeOUThH C/IOBO «MOJe/Ib» -
NocTpoms1 GU3NYeCKyH MO/ie/ib, CAieslan OLIeHKH, U 3TO Y)Ke ToJifena.

Ha ¢usdaxkosckom KBH Bopucy Toxe yzaenunu BHUMaHue. [IoMHUTe rpeMeBLINI B CBOE
BpeMms U Ha Bcecoro3Hom KBH kny6 «Keant» ¢usdaka HI'Y - 310 oT Hux nomno «Ilaptus, mai
MOPY/IUTh!», 3Takasi peakliUsi Ha «3aMblI€HHBIN» J103yHT «IlapTust — Hail pyneBoii!». OgHa U3
«IOMAIIHHAX» KBAHTOBCKUX IIYTOK — KakK OpaTh WHTerpas «1mo YUpuKoBy»:

Bepém, Harpumep, [x-dx. M3 coobpakeHuii pa3MepHOCTH SICHO, UTO B OTBeTe J0/DKEH
NpUCYTCTBOBaTh X. Ho W3 cooOpakeHWl CHMMETpPHHM, pa3 eCcTh [JBOWKA BBEpPXY, TO HY>KHO
n00aBUTh JBOWKY BHU3Y. B pe3y/bTaTe MoydaeM MpaBU/IbHBIN OTBET:

Jx-dx =x%2!

51 Havan npernozgasatk B 1963 r., Bén cemuHapsl «3a byakepom». Ho Bckope AHppei
MuxaitloBUU TIOJTHOCTBIO Cas jieKiund bopucy. A B ceHTss6pe 1969 r. cTaBIIMi HE3a[0/T0 0
toro pekropom HI'Y Cnaprak bessieB Hauas nepekpavBaTh IIpOrpaMMbl U JIEKTOPCKUM COCTaB.
He 3Hato, kT0 OBLT MHULIMATOPOM — OH WK bopuc, Aymaro, uto «oba cpa3sy», HO OHU MHe
NpeyIOKWIA B35Th y bopuca «mosoBUHY» Kypca K/IaCcCHUeCKOW 3y1eKTpoguHaMuKu: bopuc
TIPO/I0/IKaJT YUTaTh «KaHOHUUECKHI» TeOPeTHUeCKHi KypC, a MHe Tpe/ylaraaoch «pa3daBUTh ero
obmedu3nueckuM MarepuasoM. Tak B Kypce TMOSIBUMWCH pasfesibl «3JIeKTPUUECKUA paspsizi»,
[IBIDKEHHe YaCTULIbI B 37IeKTPOMarHUTHOM I10J1e», 37IeKTpUUYecKye Lienu (Ha s3blKe, IPUBBIYHOM
I/ (pU3MKa) ¥ nepexo/Hble MpoLecchl B HUX, 3aTeM OINTHKA, BK/IHOYas MajoOM3BEeCTHYIO TOTZA
@Dypbe-0nTHKY, rojorpaguio, ONTHUYeCKUe TeaecKorbl, (pU3ndeckre NMPUHLMIBI paJUO0aHTeHH U
pajioTesIeCKOIOB, U T.J.

Bopuc cpasy ke npesnoxxun nucars yue6HuK. [TormpoboBanu, Aemno nomiio. Beirmsaeno 3To Tak.
Pa3a gBa B Hefie/t0, 0OBIYHO BO BTOPOM TOJIOBUHE [HS, 51 MPUXO0JWI K YUPHUKOBBIM JOMOM U Mbl
ycTpauBaiuch B KabuHere boprca — oH 3a cBouM pabouum cTosoMm, a s cOoky. BHauane Bcé
nucan bopuc, a MHe oTBoguIack posib cobecefHuKa. [ToToMm, Korja nouui «KycKu» 1o MOUM
JIEKL[MSIM, MX KOHCIEKThl HCII0/Ib30BalMCh KaK «3arOTOBKW», TepenuchbiBaeMble 3aHOBO. Tak
Obula HarvcaHa repBast 4acThb, Bbille/ias B 1969 r. B porornpuHTHOM n3ganud HI'Y. U X0Tst Mbl
obutn He «Unbg u [leTpoB», HO TIEpBBIA BBITYCK TOMYUWICS B TOUHOCTU IO MX TIPUTYE B
V3BECTHOM «3anMrCHOM KHIKKe»: "[10/Iro roTOBUIM U3/JjaHue, TIaTe/lbHO pelakTpOBasIy, a Korja
Hareyaraay, Ha 00/10)KKe TIpowIn «OHLUMKIONY avsi»”. B HallleM ciiyyae Ha KpacuBOM 00J10KKe
Pacrioio’KeHHOe TI0 KPYTy Ha3BaHWe TJIaCU/I0 «3JJieK_pOMarHUTHOe Tiosie»! 'oToBuIa 00I0KKY
3aMeuaresibHas  XyZoxHULl@ usgaresnscrBa  HI'Y  Hagexnga CasenbeBa. Y pyuéHHO
paccMaTtpuBasi KHWKKY, OTIIeYaTaHHYH0 yrKe TOJIHbIM I10JIOKEHHBIM el TUpaKéM, s CIIPOCHII:
«Haps,kak >ke Tl Morja ommbuThesa? " OTBeT Mpo3Byuan HEOXKUJAHHBIN: «JTO He ommbKa —
TakK Ha3BaHWE BBIIVIAAWT jydllle, OykBa “T” HapylllaeT CUMMETPHIO». BOT YK [IeHCTBUTEBHO,
«HUCKYCCTBO TpebyeT xepTB!».

[Tocne mepBoil KHWKKWA ObUl [AMUTeNbHBINM TepepbiB W3-3a MHWKAa MOUX paboT 110
3JIEKTPOHHOMY OXJIaKZEHHI0. 3aTeM T0C/IeloBaii KOPOTKHE BBITYCKH-OpOIITIOPKY, TI0 OJHOM B
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rog: 1977-1979, onsite mepepwiB, 1983, U, HakoHel], BbIMyIeHHbI CUOUPCKUM OT/Ie/IeHHeM
u3garesibcTBa «Hayka» yueGHUK «DJIEKTPOMAarHUTHOE TI0J/ie» B [BYX TOMax'’. YueGHHK 3TOT
MTHOBEHHO CTajl «papuTeTom». CerofiHs, BIIpOYeM, er0 MOKHO HaWTU Ha calTax (puM3ndyecKux
¢dakynbreToB HI'Y u MI'Y, a Takxke y BbITyCKHUKOB ¢u3aka HI'Y, oTckaHHpOBaBIIMX €r0 U
PacrnpoCTPaHUBLINX 3/IEKTPOHHYHO BEPCUIO.

Ncropus pecaras — «akajeMuK UUpUKOB»

B 1983 r. Bopuc 6win1 u3bpan uneHoM-koppecrnioHgeHToM AH CCCP mno OtaeneHuro
obmeit pusvky u actpoHomun (OOPuA). CobeiTHe 3TO ObUIO HEOpAWHAPHBIM. Bo-TIepBhIX, ero
n3bpanu He Ha «CUOWMPCKOe» MeCTO, a Ha «MOCKOBCKOe», T.e. Ha OOL[MX OCHOBaHHSIX, T[e
KOHKYDeHIIUsI OueHb BbICOKa. Mecta mo CHOMPCKOMY OTZe/IeHUt0, eC/Ti U BBIIE/ISUIUCh, TO, KaK
TIPaBUJIO, «aJIpECHO», «II0J] UMsI PeK», U KOHKYpeHLMs1 Obljla, Kak MpaBUIO, He BbILLE UeM JIBOe
Ha ofiHO MecTo. IIpu BeIOOpax Ha 00I[eM OCHOBaHWM KOHKYPHPOBAJIM, KaK MPaBWIO, HE MeHee
10 uen. Ha mecto. U, Bo-BTOpHIX, bopuc 6bI1 M30paH y)Ke B MepBOM Type I'oJI0COBAaHUSI, UTO
SIBISIETCST peKOCThi0, 0cobeHHO B OO®UA. ['aBHBIM «arutatopom» 3a u3bpanue bopuca Obu1
[.[0.ProTOB, B TO BpeMs y>Ke ujieH-KoppecrnoHgeHT AH.

IIabbl «O0TMETUTH» 3TO CoObITHe, bopuc u Ons mpurnacunu [IMyATpust U MeHs K cebe
JoMoil. Bo Bpemsi 3TOro MpHUSITHOrO Beuepa, KOTZa, KaK BOJAUTCS, IIYTKU IepeMeKaluch C
CepbEé3HBIMU TeMaMU, BOpHUC «TTOTyISIPHO» 0OBSCHWI, KOT/]a CJIeiyeT TOBOPUTh «Xa0C», a Korja
«Xaoc»:

Xaoc — cocrosiHue BceneHHol nocsie Bosbioro B3pbiBa, a xaoc — «Hy, B 001jem, uTo
MbI IMeeM CeTO/IHsI B CTpaHe U MHpe...». Y MeHsl He3aMe/JIUTe/IbHO POJU/IOCh «MHEMOHUYeCKoe
TIPaBUJIO» [IJIsT 3aTIOMUHAHMS:

Yrobnl Kperue Bam crianocs,

He ukasnochb, He 41xXajoch,

TBepzo nomuuTe — Xaoc

bbui... Ocrancs TonbKo xaoc!

To be happy you (of course)
Never cry and shut your mouth,
Always mind: it was

Chaos.
What remained? That’s really chaos!

11 wronsi 1992 r. Otgenenvie obmieit Gu3mkd U actpoHoMuu u3bpano b.B.UuprkoBa u
[.1.ProToBa ieiCTBUTeIbHBIMU WieHaMu (akageMukamu) Poccuiickort Akagemun Hayk.

Hcropus oguaHagnaTas u nociegnsasn: «Ot bem-Tay jo0 Mon6iana» (1945-1969)

23 mas 2008 r. B IfAde cocrosicss ceMUHap, MOCBALLEHHBIA aMaTu bopuca. 3a fBa fHs
Jio ceMuHapa 51 6611 y O, ¥ OHa MoKa3asia MHe HeKOTOpble MaTepHrasibl 3 apxuBa bopuca. B nx
yncie 6buK 3anvcky cobecemoBanust ¢ A.M.AmixaHoBeiM (cM. Victopuro BTOpPYHO Bbile). Ho
ObuTh 1 Oosee paHHME MaTepuasbl, Cpeji KOTOPBIX MUCbMO MIKObHMKA bopuca UnprkoBa Ha
Cranyuto FOnbix TexnukoB KpacHozgapckoro kpasi, rze »xun torga bopuc (cm. agpec Ha Konuu
KOHBepTa Hwke). [loKa3aTenbHO, UTO MUCBMO He OCTaBWIM 0e3 BHHUMaHUS W Tepecaid B
MockBy, Ha LlenTpanbHyto CTaHLMIO, OTKyZA €My M MpHUCIaayd OTBeT (KOMMUsl OTBeTa HUXKe).
BuuraiiTech, HaCKOJBKO 100pO’KenaTesieH TOH OTBeTa — ceiiuac B Poccuy cOXpaHUIMCH TO/TBKO
«OCKOJIKW» TOW COBETCKOW CUCTeMbl. ABTOp NMMCbMa U3BUHSETCS (1), UTO HE MOJKeT MPUC/IaTh
JleTany /71 TeJlecKoria M COBeTYyeT TMOMCKATh Ha OmpkaiiiieM peiHKe («bapaxoske»):

> Y1.H.MeLIKOB, b.B.UupukoB, DjeKkTpoMarHuTHoe Tmone, u.u. 1 u 2, HoBocubupck, «Hayka», Cubupckoe
oTxeneHue, 1987 r.
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A BOT /ipyroe N1cbMO —O CreLiaabHON TeOPUU OTHOCUTEBHOCTHU. V1 OMSITh KOHCY/IbTaHT
V3BUHSETCS epe/] IOHOIIIel, UTO He B COCTOSIHMY /1aTh OTBET Ha ero BOMpPOC.

3akoHuMB 1Koy, bopuc nocrynun B MockoBckui IleguHcTUTyT. A TaM TpafMLIMOHHO CU/IbHA
Obula CIOPTHBHAS CeKLMsI TypU3Ma U ajiblmuHu3Ma. U BOT — «J1yullie rop MOTYT OBbITb TOJBKO
ropei»', u — «31paBcTByi, KaBkas!».

PaccmartpuBas crefyrolui  IOKyMEHT W3 CeMeWHOro apxvBa YMPHKOBBIX, 5 HEBOJILHO
BCIIOMHW/I 3HAaMEHUTYIO (pa3y TepovHU W3 KHMHOQUIbMa «BecHa» B MCIOMHEHUM BEJIUKOW
daunbl PaneBckoii: «Kpacora — 3To crpamHasi cuma». A JOKyMEHT - peK/JaMHbIM OyKieT,
BBIMYLEHHbIM K TracTtpossiM B JlyraHcke BopoHexckoro TteaTpa omnepeTtsl, rae O
«CimyKuna» (Kak Jiro0sT roBopuTh apTHcTel) B 1958-59 r.r. M Bopuc e3nun m3 MOCKBBI B
JlyraHck, 4ToObI MOBU/IaThCS U TIOCETUTD CTIeKTaK/Ib, e Ouns Obiia 3aHsTa.

Ho Bort, 3akpeiB Oyk/ieT W IJisi[si Ha TIOCTeJHIOK CTPaHUIy OOJIO)KKH, HEBOJbHO XO0UeTcs
niepepa3vpoBaTh CTapbiii aHeKAO0T: «OuéM ayMaeT GhU3MK, IJis/s Ha clieHy?». [TocmoTpure:

Okas3sbIBaeTcs, O... CTOJIKHOBeHUU U paccestHuu ByX yactur]! O6 3ToM ropopst (hopMyJibl Ha
00JI0KKe.

B rogpl yuébnl Ha ¢usrexe bopuc yB/EKCS TOPHBIMU JIbDKaMH, HAyUW/ICS OTJIMUHO
KaTaTbCsl U AaKe BXOAWI B COOpPHY!0 MOCKOBCKOTO yHMBepcUTeTa (HAllOMHIO, UTO B TO BpeMs
¢du3sTex 6bu1 akybTeTOM MI'Y). JleToM OH Bbie3aJl C LjeHTpa/ibHOU cekieid MI'Y Ha KaBkas,

B 1969 r. bopuc nepssiit pa3 Belexan B LIEPH, u Kosutern npezjioyKuny emy nokararbCst
Ha JbDKax B Asbnax. [la He MPOCTO «IIOKaTaTbCs», a COBEPLIUThL MOMYJ/ISPHBIA Typ «Bokpyr
MoH-bnana» - “Valle Blanche” («benoe yuense»). IIpoTUB Takoro «uckyiieHusi» bopwuc,
KOHEeUHO e, He MOl YCTOSITb U, BepHYBLIMCb, C BOCTOPIOM pacCKa3biBal MHe 00 3ToM
3aMeuaTesIbHOM M BIlevasIstolleM MHOTOKAJIOMeTPOBOM CITyCKe.

/e emé 3aHUMAaJICs U aJIbITUHU3MOM — «J00pancs»

[0 BTOPOTO CIOPTUBHOrO paspsifia. B Akagemropojke
OH KaTasICs, MOKa MO3BOJISJIO 3[J0POBbe, Ha

00eurx «C/IaJlOMHBIX TOpax» - BHauajie Ha «CTapoii»,
Ky/la IPUXOAWIOCH I00UPaTbCsl «CBOMM XOJI0M», Ha
TOPHBIX JIbDKAX, YTO TpeOOBasio N3BeCTHOTO TePIeHMs,
a TI0TOM Y Ha «HOBOW», B Kitouax, rie rnosxe
TIOSIBUJICS TI€PBBIN Oyre/bHbIN MObeMHUK.

Uepes 20 et MHe 1OCYACT/IMBUIOCH MIPOKATUTH 3TOT MapLIpyT. Torga s BCé BpeMsi BCIIOMUHA
TOT paccka3 bopuca.

JIto60Bb K TOPHBIM JibDKaM Bopuc coxpaHW/I Ha BCIO JKU3Hb — Ha BHYTpPeHHeH CTOpOHe
[IBEpY ero KabOWHeTa, Ha IIECTOM I3TaXe «IPUCTPOUKW» TJyIaBHOro Kopmyca UAD, rae
pasMecTWICS TeOpOT/es, BUCUT (piar pasMeTKM cyaioMHOM Tpaccel. Ero bopuc BeiBe3 u3
Yumbynaka (LeHTP TOPHOJILDKHOTO CIIOpTa mof, AiiMa-AToi), Korga roay B 1967 BeICTyman Tam
B POJIU CYZIbU Ha Tpacce.

'8 Biagumup BeicoLkuii, necHs U3 KuHOGUILMa «BepTukaib»
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Kakum MbI ero 0ygemM NOMHHUTD

Mue ouenb HpaBsaTcs (otorpaduu bopuca, caenaHHble 3a 3HamMeHUTHIM Kpyrisim Crosiom
N®, npumepHo, B Hauase 78-X TOZOB — B HUX BeCb bopwc, ¢ ero fo0pOTOH, TEMIBIM FOMOPOM,
Jn000)KenaTe/NlbHOCTBI0O K CODeceZlTHUKY M HENPUMHUPUMOW  TIPUHLMITAATBLHOCTBIO,
TIPOSIBJISIFOLLIEVMCS] TaM U TOTZ, KOT'/la OHa Hy>KHa. UTo X, CyJuTe caMu:

«YTO OH Tam HecéT?» «Hy, Hy, mOCMOTpUM. . .» «A, MOXeT, OH IpaB?»
(see photos on the web site dedicated to B.V.Chirikov)

«Ha camowm perne...» «Kaxercs, v ipaBa...» «Bor, mocmoTpure...»

TakuM OH ObII, TAKMM Mbl €T0 3HA/JW U TaKUM JIFOOWIM, TaKWUM TIOMHUM W TIOMHUTH Oynem
BCerja...

N.H. Memkos ([IyoHa)
oKTA0pH 2008
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BoRis CHIRIKOV AND THE CRAY [

by Franco Vivaldi

In the summer of 1979, Boris Chirikov visited the United States, his first and only visit to North
America. He arrived in Atlanta, where he was greeted by the late Joseph Ford, his host and good friend. At
the time, I was a postdoctoral fellow with Joe, at Georgia Tech.

Boris went to America to use the Cray I supercomputers, then the fastest on Earth. They were mind-
bogglingly faster than anything available in Siberia at the time. For years, Boris had performed miracles
with the spartan computing facilities of the Institute of Nuclear Physics in Novosibirsk. He told me that
sometimes they wrote the inner loop of programs in assembler, to improve speed. Some of Boris’ ‘tricks’
—such as considering Poincaré recurrence instead of correlations decay— were born out of computational
necessity, but ended up affecting subsequent developments of the theory.

I followed Boris and Joe during their trip West, visiting the Oak Ridge National Laboratory in Tennessee,
the National Center for Atmospheric Research at Boulder, Colorado, and Berkeley University. Oak Ridge
was linked to the Cray I computer of the Los Alamos National Laboratory. It was the middle of the Cold
War, and it was an unusual situation to have a prominent Soviet scientist using state-of-the-art facilities in
a US national lab. It’s indeed a tribute to Joe’s skills and perseverance if this visit took place at all.

We arrived at Oak Ridge with a Fortran program that performed long-time dynamical evolution of a
driven two-dimensional map. A fast computer was needed to measure the subtle phenomenon of Arnold
diffusion. A local Cray expert briefed us on how to approach the awesome machine. He showed us graphs
and statistics, detailing the machine performance; he then stated the maximal speed attainable in optimal
situations, when the so-called full vectorization of a code was implemented.

I sat in front of a terminal; Boris behind me, looking over my shoulders. Optimization of computer
programs had never been a major concern of mine. Boris suggested several of small changes in my code:
so divisions turned into multiplications, scalar variables became arrays, statistical tools were fine-tuned.
Finally, there were two independent nested loops —the core of the program. Boris suggested that I swap the
order of the loops. Mathematically, it made no difference, but he explained that, given how matrix elements
are accessed, reversing the order would speed up the program.

In an hour or so, we were ready for a trial run on the Cray I. At the first go, the program ran faster that
the declared theoretical limit. The Cray experts were stunned: they ended up downloading and analyzing
the assembler code, to figure out how this could have happened.

This was vintage Boris Chirikov.

School of Mathematical Sciences
Queen Mary, University of London
London, November 2008



Boris Valerianovich Chirikov: to the memory

Leonid Bunimovich!, Georgia Institute of Technology, USA

It was in 1966, when I have heard at the first time his name. I was a sophomore
in the Mathematical Department of the Moscow University and was rushing to
the appointment with Ya.G.Sinai. I found his discussing with V.I.Arnold. They
seemingly could not figure out something and finally Arnold said: ”We should ask
Borya”. Sinai answered:” Yes, we should ask Borya”. Then Arnold left and I asked
Sinai;” Who is Borya?” And the answer was;” Chirikov”. Then in a few months B.V.
came to give a talk in the seminar, and since that time I was fortunate to have with
him numerous meetings and discussions. Here I'll share two memories.

In February 1986 I was defending a doctor dissertation in Kiev. (Perestroika
came and it became possible, although not in Moscow). Boris Valerianovich was
the main (out of three) referees (official opponents). When I saw him there then
immediately noticed that his appearance had seemingly changed. He looked more
relaxed, stronger, happier and even taller. I had no idea what happened and didn’t
ask because it’d be impolite on one hand, and on another hand it was even unclear
to which question should be asked not to sound too weird. Finally I realized what
happened. B.V. came with Olga Stepanovna, whom I never met before. It is because
he was next to her he looked different, and it always was like that. They were such
a wonderful couple. The last time I saw them in Toulouse at the conference on the
occasion of B.V.’s 70th birthday. And again it was the same. They created around
a warm field of kindness, intelligence and love.

Everybody who knew B.V.Chirikov well enough are aware of his elegant sense of
humor. I'll recall here just one case. It was in Dubna in one of regular conferences
on renormalization in Physics in the mid 80th. At that time the word ”chaos”
together with the ”science of chaos” became very popular. B.V. (as many others)
complained about a huge crowd which rushed into the area creating a chaos rather
than learning it. One of the speakers at this meeting was given exactly this type of a
talk. A general theory was presented and then (as ”applications” ) some fundamental
properties in hydrodynamics, turbulence and some other areas were ”solved”. Lots
of people in the audience (including myself) became angry and were eager to destroy
everything in this talk. But it was not so easy because in one question or comment
seemed impossible to addressed all the issues mentioned in this talk. Therefore,
when a chairman of the session said: “any questions?” there was a silence until
Boris Valerianovich asked in his quiet low voice: ”Are there any phenomena which
your theory does not explain?”. No more questions were asked.

'URL: http://www.math.gatech.edu/~bunimovh/



Boris Chirikov - Sputnik of Chaos

D.L.Shepelyansky
CNRS, Toulouse, France
(Dated: December 12, 2008)

In Russian, the word Sputnik means companion. But
after the very first artificial satellite Sputnik, launched
back in 1957, this word became also a metaphor for a pi-
oneering, outstanding achievement. These meanings are
appropriate for a portrait of Boris Chirikov, who was the
founder of the physical theory of Hamiltonian chaos and
made pioneering contributions to the theory of quantum
chaos. In 1959, he invented a simple analytical criterion,
now known as the Chirikov criterion, which determines
the conditions for emergence of deterministic chaos in dy-
namical Hamiltonian systems. His biography and scien-
tific achievements can be found in the Scholarpedia and
Wikipedia articles dedicated to Boris Chirikov. These
sources also provide various links to additional material
available on the web. Here I give my personal reminis-
cences about my teacher Boris Valerianovich Chirikov.

A Master’s Touch. I joined Chirikov’s group at the
theory division of the Institute of Nuclear Physics (INP)
in September 1976, at the beginning of my 4th year at
the Novosibirsk State University. At the University, it
was common practice to attach students of this year to
specific research Laboratories or groups at the Academy
Institutes at Akademgorodok. As many other students, 1
knew Chirikov from the course of Electrodynamics given
by him and I. N. Meshkov at our second year. But my
choice was also significantly influenced by a recommenda-
tion of George Zaslavsky, whom I knew, who had worked
with Chirikov and gave outstanding recommendations for
his research. Also Chirikov was favourable to have a new
student and had that possibility from the INP side.

Chirikov was head of the sector T3 of the theory divi-
sion directed by Spartak Belyaev. The division was com-
posed of three sectors, and there were about ten people in
T3. However, the actual group working with Chirikov on
nonlinear dynamics and stochasticity (now we say chaos)
was rather small; it included essentially Felix Izrailev,
Vitaly Vecheslavov and Lida Hailo, who worked as a pro-
grammer. Two young researchers soon moved from T3
to other Laboratories of INP: Valery Tayursky to Lab3
and Oleg Zhirov to T1, to continue work with E.Shuryak.

I remember Chirikov’s office in 1976-1978. It was a
small room of 12m?2, located on the fifth floor at the
back yard of the main INP building. There were three
desks of Chirikov, Izrailev, and Zhirov. The main fo-
cus of the room was a teletype terminal directly con-
nected to a computer BESM-6 at the Computer Center
of Siberian Division of Russian Academy of Sciences, lo-
cated at about 1km distance down along prospect Nauka.

FIG. 1: Boris Chirikov at the round table, INP, around 1978
(photo by V.Petrov, INP).

This was the most powerful soviet computer at that time.
From the terminal it was possible to submit short runs
on BESM-6, and even to work in interactive mode. The
terminal produced a deafening rumble, but everybody in
the group —especially Chirikov— was proud of it. A
photo of Chirikov of that period is shown in Fig.1.

Fundamental Laws. The first topics of study pro-
posed by Chirikov were linked to dynamics and chaos of
nonlinear chains, related to works of N. Zabusky, and to
chaos border in the standard map, related to works of
J. M. Greene. From time to time I was going to his
office to discuss my progress. In the spring of 1977,
at the end of such an evening discussion, Gennady Di-
mov came, saying that he had important things to dis-
cuss with Chirikov. I stood up to leave the office, but
Chirikov asked me to stay. Dimov was doing experi-
ments on plasma confinement in magnetic traps, and he



had recently invented a new ambipolar trap (AMBAL).
He proposed to Chirikov and his group to start research
on this project, doing numerical and analytical investi-
gations of the complex particle dynamics in such type
of traps. This proposal was supported by Budker, the
founder and director of INP. Chirikov’s answer was rather
characteristic. He said:

“The AMBAL project is very interesting: I
am ready to provide all my expertise, and I'll
make certain studies of particle dynamics by
myself [he really did this]. However, I will not
engage my group in this line of research, since
our main aim is the investigation of funda-
mental laws of chaos and foundations of sta-
tistical mechanics for classical and quantum
systems.”

Looking back, I think that this story highlights several
things about Chirikov: his wish to help the broad re-
search aims of INP, to continue the fundamental research
directions of his group, and to defend the research free-
dom of his close collaborators.

Quantum Standard. In 1977, the now famous kicked
rotator model was invented. This simple model is the
quantized version of the classical standard map, now
known as the Chirikov standard map. The classical and
quantum models became the corner-stones of the well es-
tablished fields of classical and quantum chaos. But in
1977, many people looked at the quantum model with
suspicion. I remember that the usually heated atmo-
sphere of the theory seminar (see photos in Fig.2), be-
came a typhoon when Chirikov presented the results on
kicked rotator for the first time:

“Why you have here a delta-function? Why
does your spectrum grow quadratically with
the level number? Why does the energy of
your quantum system grow slower than in the
classical system, while the quantum theory is
probabilistic?...”

Only Chirikov understood that the standard map de-
scribes a generic behaviour of chaotic systems, and since
the correspondence principle, invented by Niels Bohr,
should be valid at small dimensionless values of Planck
constant, the kicked rotator model should demonstrate
generic properties of quantum systems chaotic in the clas-
sical limit (now we say properties of quantum chaos).
And indeed, the kicked rotator demonstrated a generic
phenomenon now named dynamical localization (I would
name it Chirikov localization). An analytical estimate of
the number of populated quantum states, which is essen-
tially the localization length, was obtained by Chirikov
and his group at INP in 1980-1981. However, the analogy
with the well-known phenomenon of Anderson localiza-
tion was established by the Maryland group of Fishman,

FIG. 2: Boris Chirikov and INP theory division, June 6, 1988
(photo collage dedicated to 60th birthday of Chirikov, col-
lected by Ryta Ryutova with help of Lida Hailo and DLS).

Grempel and Prange in 1982. Weak links with the solid
state groups in Akademgorodok were probably the reason
why our group missed a part of the story.

Back in the late spring of 1977, Chirikov suggested that
I work on the kicked rotator model, starting from the im-
provements of the computer code. Following his sugges-
tions, I achieved a significant reduction of the CPU time,
and I am still proud that the improved figures we ob-
tained, were used in the Russian version of the kicked ro-
tator paper written at INP and published as INP preprint
in 1978. The English version published in 1979 was based
on a presentation of this work given by foreign co-authors
at a conference in Italy in 1977. In fact, there were signif-
icant differences from the Russian version, since commu-
nications between the USSR and the West were rather
slow at those times. About a quarter of a century later,
in a discussion about quantum chaos, kicked rotator and
Chirikov, Oriol Bohigas (Orsay) pointed to me

“Boris must have been thinking very deeply
about all these things, to invent such a
model.”

Our Chaos Is the Best in the World. In the sum-
mer 1978 T graduated from the University, and became a
stagier at INP, and soon a PhD student under Chirikov’s



supervision. In the fall of 1978 the theory division moved
to the top floor of new building behind the main one. The
development of chaos theory had great potential for ex-
pansion, in the USSR and abroad. In Chirikov’s group
we were enthusiastic, and completely sure that our chaos
was the best in the world.

Indeed, at those times even chaotic dynamics in non-
linear classical systems was a rather new and unusual
subject for the world scientific community. For example,
there wasn’t any specialized journal in this field (now
there are about ten), and often it wasn’t easy to explain
to an editor how it happens that, in spite of Laplace
determinism, simple equations produce chaotic unpre-
dictable behaviour. Quite often, editors blamed errors
of numerical simulations, and rejected papers on chaos.
The world wide circulation of research results was initi-
ated by Joe Ford at Georgia Tech, Atlanta, who, every
week, patiently collected the abstracts of new preprints
on chaos and nonlinearity, and send them to colleagues
and friends. Chirikov knew Joe Ford from their first
meeting in Kiev in 1966, where Ford came as a tourist
with a group of school pupils to visit the USSR. From
that time they continued a regular correspondence (avail-
able at the archive of Boris Chirikov) and of course
the world chaos news were regularly sent to Chirikov in
Siberia. Finally, the number of publications in nonlinear
systems became so large that the first specialized non-
linear journal, Physica D, was created in 1980. During
many years Ford and Chirikov worked in the editorial
board of this journal. It was Joe Ford who also stimu-
lated Chirikov to write his famous chaos review article,
in Physics Reports in 1979. At present, this is the most
quoted single author article of Russian scientific research
(see www.scientific.ru).

This was the situation with classical chaotic dynam-
ics. At that time, there were only few people in the
world working in field now known as quantum chaos. Be-
sides the Chirikov group, there were Martin Gutzwiller
at New York and George Zaslavsky at Krasnoyarsk. But
the interest in this field was rapidly growing all over the
world. Also in the theory division Dodik Shuryak, Sam
Heifets and Valya Sokolov obtained interesting results,
and followed closely the development in the area. One of
the important results, coined by Chirikov as the Shuryak
border for quantum stability of chaos, still makes people
happy at Stony Brook, NY since the border moved there
from Siberia in 1989.

Chaos Easy to Discuss. Classical and quantum
chaos were attracting the interest of various people. The
spectrum of visitors in Chirikov’s office was very broad:
there were Soviet scientists from many cities, jobless
physicists, foreign researchers from many countries, in-
cluding East and West Germany, France, Italy, UK,
USA. Chirikov often invited his group to follow a dis-
cussion. He had the same attitude towards any visitor,

and never blamed a speaker for not knowing some well-
known things. He used to say:

“Criticism should be constructive”

and he always tried to extract some positive things from a
talk. That’s why people felt themselves at ease to ask him
about any scientific problem; this it is nicely illustrated
in the reminiscences of Igor Meshkov. Even Chirikov’s
office reflected his simple working attitude: it was very
modest, with a plain old desk, old chairs, and book-shells.
What is even more surprisingly is that Chirikov was
able to communicate not only with physicists, but also
with mathematicians and philosophers. After his visit
to Kolmogorov in 1958 (see the Scholarpedia article),
he maintained close contacts with Vladimir Arnold and
Yakov Sinai and other members of this school. He was
able to understand their formal theorems, tried always to
extract their physical meaning, and applied them in his
own research. I remember how Chirikov was telling me

“Of course, it’s usually very difficult for a
physicist to read and understand a mathe-
matical paper, but when you corner a good
mathematician, like Arnold or Sinai, and dis-
cuss closely his results then, he will start to
explain them to you as a physicist!”

At the celebration of Chirikov’s 65th birthday, Sinai
proposed a special toast for Chirikov and his respect for,
and links to, mathematicians.

As to philosophy, it suffice to say that Chirikov pub-
lished some articles in philosophy journals in German,
English and Russian, and was respected by philosophers
both in the USSR and in the West, even if both sides
usually did not respect each other. His talks at the phi-
losophy seminar of INP were always attracting a full au-
dience of the large conference hall of INP. I remember his
aside note during such a talk:

“The human mind is weak, and it needs a
prompt to understand complex behaviour.
Numerical simulations on a computer, or nu-
merical experiments, give such a prompt. But
computers have restricted abilities, and hence
a researcher should find a good model, which
on the one hand is sufficiently simple for simu-
lations, but on the other captures the generic
properties of the phenomenon being investi-
gated.”

I think that the very best example of such a model
is the Chirikov standard map, which is still has puz-
zling phenomena in both classical and quantum cases,
and which is still actively investigated in modern exper-
iments with cold atoms and Bose-Einstein condensates.

Supercomputer Fervor. Computers were one of
Chirikov’s passions. At a very early stage, in the be-



ginning of the 60s, he realized their importance for inves-
tigations of dynamical chaos, and since then used them
extensively in his research. Back in 1979 Chirikov was
allowed to make a return visit to Joe Ford at Atlanta for
three months, (Ford had visited Chirikov earlier in 1979).
During this visit he got access to the most powerful com-
puter of that time, the CRAY I. His work on CRAY I is
lively described in the reminiscences of Franco Vivaldi,
while I know only how it was after his return back to
INP. The first thing Chirikov showed to me was a white
sheet of paper on which there was a hand-drawing of an
american phone handset. He compared this image with
a phone handset in his office, and concluded that in prin-
ciple it was possible from Siberia to make computer runs
on the CRAY in the USA. The attraction of CRAY was
very strong, since Chirikov established that it was 500
times faster than BESM-6. It looked like a fantasy at
that time. About two or three years later Jeff Tennyson,
visiting INP, managed to establish a short connection
with a CRAY in the USA, but it took about nine years
before a real work on CRAY in Europe became possible
during visits of foreign colleagues to the Chirikov group.

Chaos vs. Order. After Chirikov’s return from the
USA T continued with him our chaotic research. We dis-
covered a slow algebraic decay of Poincaré recurrences
in generic chaotic maps, presented at the International
Conference in Kiev in 1981. We also showed that homo-
geneous classical Yang-Mills fields have a chaotic dynam-
ics, which shattered a dream of V. E. Zhaharov about the
integrability of such all important equations in physics.
Surely, a chaotic behaviour is generic while an integrable
one is rare and exceptional. Chaos gains vs. Order but
then again Order emerges from Chaos. But the main re-
search line was linked to quantum chaos and the kicked
rotator. A global picture of time scales in the regime of
quantum chaos has been worked out and presented in the
review of 1981 written by Chirikov, Izrailev and myself.
Soon after that, in 1982, I defended my PhD and became
a permanent researcher in Chirikov’s group.

Chaotic Translation. In 1983 Chirikov had a very
short visit (a couple of days) of Michael Lieberman from
Berkeley. With Allan Lichtenberg, who had already vis-
ited Chirikov at INP around 1977, they were preparing
for publication their fundamental book on chaotic and
regular dynamics. They wanted to know Chirikov’s com-
ments, and he had quite a few of them, since I remember
seeing some pages of the manuscript with many marks of
his red pencil. In addition to that Chirikov found time to
discuss the behaviour of modulational diffusion in chaotic
systems, which were finalized two years later in a joint
work of Chirikov, Lieberman, Vivaldi and me. In fact
Franco Vivaldi became so addicted to Akademgorodok
and Chirikov that with his wife they even have spent a
part of their honeymoon in Siberia in 1984!

In spite of all his comments, Chirikov thought that

the book of Lichtenberg and Lieberman was really good,
and should be translated in Russian. The publisher Mir
agreed to publish it. The whole group started to work
on this translation under Chirikov’s supervision, using
an unpublished copy brought by Lieberman to INP. The
work was finished in the spring of 1984, very soon af-
ter the appearance of the English original, published by
Springer in 1983. Chirikov sent me with the final trans-
lation to Mir, Moscow. I arrived there and gave the
manuscript to the Editor of Mir. He looked through the
translation for few minutes, then jumped up and cried:

“I cannot engage Mir to publish such a
chaotic translation! It will be an international
scandal! This does not comply with interna-
tional agreements! Almost every page of your
translation contains a note of the translation
Editor (Chirikov)!”

I nearly failed to convince him, and only after I told the
story of how Lieberman visited Chirikov while preparing
the Springer publication, Mir’s Editor realized the impor-
tance of these corrections and accepted the translation
which was quickly published by Mir in 1984. After that
we received compliments of Lichtenberg and Lieberman,
who took into account the complements of Chirikov in
the second edition of their book published in 1992.

Chaos Summits. In 1983 Chirikov became a corre-
sponding member of the Academy, and the development
of chaos theory continued to expand to a higher level.
During this year I developed a computer code which al-
lowed to simulate an unexpectedly strong ionization of
hydrogen atoms in Rydberg states by a microwave field,
which was first observed in experiments of James Bay-
field and Peter Koch at Yale in 1974. In contrast to
the classical numerical simulations of Ian Percival done
in London in 1979 (in fact Percival visited Chirikov dur-
ing summer 1983), my quantum simulations were show-
ing, under certain conditions, the quantum suppression
of classical chaotic excitation, which was rather similar
to that seen in the kicked rotator. With a help of our
american and italian colleagues, the following year this
code was run on a CRAY at Livermore. The improved
data were analysed in detail in Siberia, and explained
on the basis of the dynamical localization theory devel-
oped for the kicked rotator in 1981 and later. Finally,
the analytical theory combined with numerical data was
published by Casati, Chirikov and me in Phys. Rev Lett.
in 1984. This was a first application of quantum chaos
theory to a real system studied experimentally. Further
studies showed that this system is locally described by
the quantum Chirikov standard map, and that the dy-
namical localization should be observable in experiments
with a higher microwave frequency. During the work-
shop in Riga and the Vavilov Conference in Novosibirsk
in 1987, Chirikov and I succeeded to convince Koch to



FIG. 3: Comet  Halley, 1986 from

(image
http://users.telenet.be/Astronomy _Coins_Medals)

make experiments in those conditions, and the theoreti-
cal predictions of dynamical localization theory were ob-
served by his group at Stony Brook in 1988.

In 1988 Chirikov and Vecheslavov, exited by a recent
appearance of Halley’s comet in 1986 (see Fig.3 and
Wikipedia), performed an analysis of its 46 apparitions
known from historical records and computer simulations
and showed that the comet dynamics is described by a
simple area-preserving map which is rather similar to the
standard map. The dynamics of the comet was shown to
be chaotic with a typical life time of 10 million years.
This was an amazing example of an enormously rich in-
formation extracted from only 46 numbers!

In 1988 INP celebrated Chirikov’s 60th birthday with
coffee, tea and songs at the round table, photo collage of
theory division, directed now by Chirikov (see Fig.2), and
other festivities. At that time quantum chaos became
a popular field of research, and a special Les Houches
Summer School was organized in France in 1989 on that
subject. Chirikov gave there a fundamental course on
quantum chaos in time-dependent systems, Izrailev and
I gave short courses. We met there many leading play-
ers in the field, whom we knew before only through their
pioneering publications, including Oriol Bohigas, Mar-
tin Gutzwiller and many others. A few speakers, like
M. V. Berry and I. Percival, were already known to us
from their visits to Akademgorodok.

In the next two or three years quantum chaos flour-
ished, with a variety of international workshops, schools
and conferences organized in various countries. The man-
ifestations of quantum chaos have been observed in vari-
ous experiments in atomic and mesoscopic physics. But
in spite of this experimental progress, it was becoming
clear that the main effects of one-particle quantum chaos
became understood at the end of second Millennium. It
was a time to look for new ideas and lines of development
of this field. In 1991 I got one year CNRS invitation to
Toulouse and went there. A couple of months later the

USSR disappeared. I got a research position at CNRS
and continued to work in Toulouse. My visits to Akadem-
gorodok persisted once a year.

In 1992 Chirikov became a full member of the
Academy.

French Connections. In 1993, Jean Bellissard, the
leader of the theory group in Toulouse, and I succeeded
in organizing a two month visit of Chirikov and his wife
Olga Stepanovna to Toulouse. They arrived in Decem-
ber, 20 years after a virtual visit of Chirikov to Toulouse.
Indeed, he was supposed to give an invited talk at a
CNRS Conference on chaos theory in Toulouse 20 years
earlier, but did not get a soviet permission as it was often
the case at those times. His talk on dissipative dynami-
cal chaos was presented by Joe Ford and was published
in the Conference Proceedings. It appears that these re-
sults of Chirikov and Izrailev stimulated M. Hénon, who
was among conference participants, to invent the Hénon
strange attractor.

During this visit to Toulouse, Chirikov wanted to un-
derstand the physical meaning of a theorem proved by
A. I. Shnirelman in 1975. We found a simple dynamical
model and our studies led us to a nice physical interpreta-
tion of the Shnirelman peak in the level spacing statistics:
it appears due to tunneling between the future and the
past!

Meanwhile, Olga Stepanovna, who speaks only Rus-
sian, succeeded in communicating nicely and simply with
the inhabitants of Toulouse, who were speaking only
French. She was explaining us her method:

“In a shot, I just tell them in Russian very
clearly what I need, and the owner very
rapidly brings me this thing!”

Definitely, such a method could work, but only when
you are a professional Russian actress with a long carrier
behind you!

We did few joint trips around Toulouse, Chirikov and
Olga Stepanovna visited Paris. During our evenings to-
gether there were plenty of stories about their other trips
in the USSR, usually with Olga’s theater tours. Here
is one of them: open fields in Kazakhstan, only a small
old building on the entrance to a forbidden area, but an
officer at the entrance tells a theater representative

“Don’t worry, underground we have a new
military complex with a large conference hall
for your performance.”

The names of the people being admitted were in a special
listing of some theater staff. The officer reads the list,
with a name and a profession for each person:

“ Bashina, profession - actress, go ... Ivanova,
profession - actress, go ... Chirikov, profes-
sion - husband 7!”
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FIG. 4: Boris Chirikov, Toulouse, June 6, 1998 (photo by
DLS).

Laughing, special checks, explanations that he is also
a physicist working in the Academy, then ... go!

Chirikov and Olga Stepanovna came again to Toulouse
in 1998. Chirikov’s 70th birthday was celebrated on
June 6 with enormous amount of greetings sent to him
from all over the world. A photo of this day is shown
at Fig.4. The next day Chirikov took all the greetings
and personally thanked everyone. During this visit we
worked on our old problem of Poincaré recurrences in
area-preserving maps. The results in the form of poster
were presented at the International Conference dedicated
to 70th of Chirikov organized in Toulouse on July, 16-18.
About a hundred of participants came from Europe and
countries as far as Australia and USA. During the Con-
ference banquet, Peter Koch gave the after dinner speech
and read the special greeting from the President of Amer-
ican Physical Society Andy Sessler (see reminiscences
of A.Sessler and P.Koch). A special plate “X Chirikov
Chaos Commandments” signed by invited speakers and
close friends was given to Chirikov as a present (see the
Scholarpedia article).

After the Conference Chirikov and Olga Stepanovna
went to Paris where Chirikov participated in the work of
STATPHYS Conference. They spent a week there stay-

ing with the family of Oriol Bohigas. This was the last
visit of Chirikov abroad.

Land Siberia. Back in Siberia Chirikov continued to
work on classical and quantum chaos. But with time he
became increasingly interested in the properties of clas-
sical chaos, especially of Arnold diffusion. With Vech-
eslavov they found unusual properties of chaos in the
Nekhoroshev diffusion regime, and in the fractal diffu-
sion in smooth dynamical systems with virtual invariant
curves. I was coming to Akademgorodok usually once a
year. We continued our studies of Poincaré recurrences
which still remains a puzzle of chaotic Hamiltonian dy-
namics with a few degrees of freedom.

But my main interests were moving more into the
direction of quantum chaos in many-body systems, in-
cluding quantum computers. Our Quantware group in
Toulouse showed that quantum computers can simulate
evolution of the Chirikov standard map in quantum and
classical regimes, in a polynomial number of operations,
contrary to an exponential one on classical computers. In
the fall of 2002, I brought to Chirikov (see Fig.5) a num-
ber of reprints of my recent publications, being proud of
several of them published in Phys. Rev. Lett.. Chirikov
looked at them, and told me with his kind and ironic
smile (see Figs.3,4):

“Well, you like to publish in Phys. Rev. Let-
ters ...”

Indeed, he belonged to a generation who was present-
ing their results in secret reports, some of which remained
unpublished forever. That’s why for him a publication of
a preprint of INP, which eventually could even be sent to
colleagues abroad, or a presentation at a conference with
a publication in Conference Proceedings was considered
as quite sufficient. And I think that, broadly speaking,
he was right: “manuscripts do not fire” wrote Bulgakov
in “Master and Margarita”, and this is really true in our
electronic century! A good work will find his readers,
and I am glad that even old and hardly accessible publi-
cations by Chirikov are now available to everyone via the
web: it is sufficient simply to type “Boris Chirikov” on
Google.

Chirikov’s 75th birthday was celebrated at INP by the
International Conference in his honor hold in summer of
2003. Many his old friends came to INP including Yuri
Orlov and Andy Sessler. I had problems with my Russian
passport exchange and unfortunately was able to come
to INP only in October. When I entered in Chirikov’s
office, he smiled and said:

“It’s even better that you came now, it’s
much quieter, and we will have more time to
discuss science.”

He was passionate about his new approach of “Cre-
ating chaos and Life”, which appeared later as arX-
ive:physics/0503072. This was a further development



FIG. 5: Boris Chirikov in his office at BINP, September 2002
(photo by DLS).

of his philosophical work presented at the Conference
“Law and Prediction in the Light of Chaos Research”
in Salzburg in 1994. An important stimulus came also
from his discussions with Yuri Orlov during their meet-
ing in 2003, which he recalled with enthusiasm. In this
work of 2005, Chirikov presented his main idea:

“The source of new information is always
chaotic. Assuming farther that any creative
activity, science including, is supposed to be
such a source, we come to an interesting
conclusion that any such activity has to be
(partly!) chaotic.”

He questions how this creative side of chaos is combined
with the so-called human freedom of will, and the func-
tioning of human brain. Definitely, this fundamental
problem will continue to attract research interest in fu-
ture.

During our meetings at INP, and at his home, Chirikov
told me many stories about Budker, Kurchatov Institute
and INP history, his meetings with Kolmogorov, Ulam
and other leading scientists (see some of them at the
Scholarpedia article). Other stories were about the Sec-
ond World War, the siege of Leningrad and his mother
and him evacuation from Leningrad to the Krasnodar re-
gion, soon occupied by the German army around 1942-
1943. A characteristic story of that time he told me:

“A wounded Russian partisan hid in our
home, and a german soldier came in for a
search. I was alone at home, the situation was
critical, and I was preparing to use one of the
grenades I was hiding at home. The soldier
came to a table in the center of the room, saw
a soviet school manual of German language
there and opened it. Then he spat, cursed,
and went away. I looked at the opened page

of the manual, it was the song text of the
Internationall!”

In the late fall of 2007 the Editor of Scholarpedia com-
missioned us to write an encyclopedia article, which he
entitled “Chirikov standard map”. I came to Akadem-
gorodok with a draft in January 2008. A strong frost
below -35 C was covering the science town. Chirikov
was not feeling well. Our last meetings were at his
home. On the last meeting, there were reminiscences
about Chirikov’s last stay at Paris chez Bohigas. Olga
Stepanovna found notes of Russian songs, and I was
asked to bring them to Bohigas, as a reminder of their
visit to them ten years ago. The article was submitted to
the Editor during the first week of February. On Febru-
ary 12, 2008 Boris Valerianovich Chirikov passed away.

Memorial Seminar. The sad winter came to an end.
Spring was coming and the Budker Institute of Nuclear
Physics was organizing the Chirikov Memorial Seminar,
linked with the celebration of the 50th Anniversary of
INP in May 2008.

While preparing my talk for the Seminar, one day in
April, I heard a news announcing that Edward Lorenz, fa-
ther of chaos theory, died at 90. It was in T'V news across
the world, and appeared everywhere on the web including
Russian sites such as Lenta.ru. Definitely, in 1963 Lorenz
performed very important and profound studies of dissi-
pative chaos and invented the important model which is
now known as the Lorenz attractor. But this was well af-
ter 1959, when Chirikov freed the genie of Chaos, which
spread the world over.

I came to BINP few days before the Seminar, and had
time to look through the archive papers left by Chirikov.
They were well ordered in a few folders. One of them
was named “ITOGO” (results, resumé). There were sev-
eral selected notes. In the first place, there were two
stenographic notes from his candidate and doctor thesis
defenses. The second event was dated by March 12, 1969
and I opened its notes. The President of the Council was
academician Budker, teacher of Chirikov. His short note
at the end of the Council discussion brightly highlighted
the atmosphere of this period of scientific expansion, with
its difficulties and its discoveries. I finished my talk at the
Seminar by reading these words of Budker in the same
hall where he had told them years before:

“Anyone wants to make a note? No one. In
such a case, let me say a few words. Here, in
the thesis, it is written that the candidate for
a degree (candidate) is thankful to Budker,
among others. This is not right; no one put
so much effort to prevent the candidate from
doing this thesis as I did. Chirikov is a good
experimentalist, thoughtful, and capable to
make things, and those experiments which he
made were very good, elegant experiments.



Then he got a passion to do theory, and that
was his mistake. Thus, all this nice presented
work became a consequence of a fatal mistake
in the life of candidate. The only thing that
could justify this would be its usefulness and
value for science. And all we, members of
the Council, should take this usefulness into
account during our vote.

Of course, if a candidate worked in Saratov
or Voronezh University, it would be difficult
to dispute the rationality of his choice, to
which he devoted many years. But with such
a variety of experimental possibilities as there
are here, it was not very rational to abandon

nomenon. A physicist should not do the same
thing throughout his life; this is bad, he will
then be a narrow specialist who knows only
one thing during all his life. A physicist with
broad views should change direction after 5-7
years of work, and this is justified. Any cre-
ativity is poetry, art, and not only science,
and too long permanency leads to a narrow-
ing of horizon. I want to express my opinion.
A break appeared in the biography of the can-
didate, and from now on he will work in a new
field of physics, he has enough experience for
that.”

All votes approved the defense, as the thesis presented
pioneering results in science.

Boris Chirikov is the Sputnik of Chaos. His life is like
the light of a comet, showing us the way forward.

everything and start doing theory. Indeed,
there are more theoreticians than experimen-
talists. An experimentalist who well under-
stands the theory is a rare and valuable phe-



