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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about his new work, which was unpublished (I believe) at that time and has subsequently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.
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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
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CopepxaHue

Hctopus nepsas — Ot60p (HostOpp 1958 1.)

Hctopwus sropas — «M3 TTJI k HenmHeHHOMY ocupuisitopy» (1947 — 1956)
Hcropus tpetbst — «Kputepuit Yupukosa» (1959 r.)

Hcropus uetBépTas — «BupryanpHbii kaTog» (1956 — 1957)

Hcropus nsitast, Hauano — «b3 u PCOI» (1961 — 1964)

Hctopus mecrast — «['pomel 1 MOsTHHK», WK «BopHc - aneKkTpoTexHUK» (1962 — 1965)
Hcropus cenpmast — «JloBymka Ancenpmbl» (1961 — 1966)

Hctopus Bocemast — «CKanpHasl CTEHa M 9JIEKTPOHBI B YCKopsiomeM mojie» (1964 r.)
Hcropus nsitasi, okonuanue — «b3 u PCOII» (1964 — 1967)

Hcropus nessras — «4upukoB — Yuureip» (1960 — 1990)

Hcrtopus necstasa — «AxkagemMuk Yupukos» (1983)

Hcropus oguaraanatas u nociennss: «OT Bem-Tay mo MonOrana» (1945-1969)
Kakum MsI ero 6yeM NOMHHUTD

MupoByio wusBecTHocTh bopucy BanepuanoBuuy UYHMpPHKOBY TpPHUHECTH €ro TEOpETHUECKHE
paboThl MO HEJMHEHHbIM KOJIeOaHHsIM, KJIACCHUECKOH M KBAaHTOBOH TeopHsiM xaoca. Ho mano
KOMY H3BECTHO, uTo bopuc BanepuaHoBHY OblT BBICOKOKJIACCHBIM 9KCIEPHMEHTATOPOM, TOHKO
YYBCTBYIOIIUM OCOOEHHOCTH W HIOAHCHI (PU3MYECKOTO OMbITA, BHICOKOOOPA30BAHHBIM U MIUPOKO
9pYIUPOBaHHBIM (pU3UKOM. [Ipy3bsi W KOJUIETHM BCerga HaXOOWJIH y HEero IHOMOIIb, COBETHI,
IOOpOXKenaTebHYI0 PeaKklHI0 Ha camble, Ka3ajlochb Obl, «JIypalKHe» BOMPOChI— HX €MY MOXKXHO
ObLIO 3a7aBaTh JIOObIE, HE PUCKYSI BCTPETUTh B OTBET BHICOKOMEPHOE, KaK 9TO UHOTJa ObIBaeT y
«0oJIBIIMX YUYEHBIX», OTHOMEHHe. K 9TM Bopuc cHuckan cebe riybokoe yBakeHHe U aBTOPUTET.
BoT onuH XapakTepHbIH IPUMED.

l'on, spgak, 1964-i1. Kabunet Bopuca, oH 00CcykgaeT co MHOM MpoOJieMbl, BOSHHUKIINE B
Hame#r pabote. 3BoHOK. [To perumnke Bopuca - «npuBet, UMSI-peK», HETPYIHO OOTanaThCsl, KTO
3BOHUT. [lanbme Bopuc HaumHaeT OOBSICHSTH, UTO Takoe (POHOHBI. S CTpamHO YIOUBIEH, T.K.
3BOHWJI JIOKTOP HAayK M3 COCEIHEr0 MHCTHUTYTa, EMYy-TO YK «IOJIOKEHO» 3HaTh, UTO 9TO TaKOE.
Tem He MeHee, 3BOHMBILIMH COBEPIIEHHO HE CMYLIAETCs 3aAaBaTh «CTYyAEHUYECKHH» BOIPOC, T.K.
3HaeT, 4YTO HOpMaJibHasl peakuusi bopuca rapantupoBana.



H3BecTHO, Kak Bbicoko 1eHun bopuca Angpenn Muxamnnosuu Bynkep. s Hero Bopuc
Bcerja Obul KpUTEpHEM MPUHIHUIHAIBHOCTH U YECTHOCTH, XOTSI 3aUacTyI0 U BO3paxas AUPEKTOPY
B gebarax 3a Kpyrasim Cronom (takoBa Obula atmocgepa B HAD, 3amoxeHHass ero
OCHOBATeJIeM).

Bena vim TpyAHOCTS JIIOOOr0 MEMyapHCTa — HAUHHAs BOCTIOMHHAHUST O KOM-JTH00, HEBOJIBHO CKATHIBACIIIHCST
Ha «ceOs-mobumoro». Ho uto monenaenis, €CiiM 4eJI0BeK, O KOTOPOM PacCKa3blBaellb, TAK BOMEN B TBOIO KHU3Hb, UTO
TPYIOHO OTHENHMTh ero OT cebst camoro. [a W paccKasblBaThb-TO BCErga CTOHT O COOBITHSIX, CBHOCTENEM WU
YUACTHHKOM KOTOPBIX OBLT CaM. ..

Hcropus nepsas — Oto0op (Hos10pb 1958 1.)

[ectort kypc ¢uscpaka MI'Y. Bnepeau 3zamurta puriomoB. Ho — BHauange mnpeacTouT
pacnpeesieHHe Ha paboTy, Ipouenypa HbIHEMIHUM CTYJEHTaM HEBeJOoMasl, a 10 TEM BpEMEHaM -
HeTpuBHaibHas. M Bor Cama CKpHUHCKHH, C KOTOPBIM HEMAJIO OTMEPSUIM KHJIOMETPOB B Taure u
ropax, 3atamuji MeHsl Ha BcTpeuy ¢ BonpmmM Yu€HeiM, opraHu3aTtopoM HOBOTO (hHU3HYECKOTO
uHctuTyTa B HOoBOCHOMpCcKOM Akaaemroponke. DTy BcTpeuy 3agoJro adpumupoBaid. [log Heé
otBesid CeBepHyI0 (DHU3BHUECKYIO ayIUTOpHIO (pu3daka, uTo yxke camo mo cede yKasplBaJo Ha
OosbIoe cTeyeHue Hapona. Tak OHO M OKa3ajoch: CyHsl MO 3alOJHEHHIO ayAWTOpHH, H00past
MOJIOBUHA HALIETO Kypca «O MSTUCOT CTYHOEHTOB» SIBUJIACh MOIJIa3eTb Ha 9TO «4ydO» H3
TauHCTBEHHOro (s OGonpmmHCcTBa U3 Hac) JIMITAHa. IlpaBma, s1 9TO «KOIOBOE» Ha3BaHHE —
«JlabopaTopusi usmeputesbHbIX MpuOopoB Akanemun Hayk» capimman ot Camu emé moiartopa
roja Hasall, B IpuOalKaabCKOW Talre, KOrjaa, OTCHKHBASICh B TYMaHE U MOJHOH HEU3BECTHOCTH —
YIACTCS JIM HAUTH NepeBajl B JOJUHY BepxHeld AHrapbl — Mbl BEJIM Pa3srOBOPBI «O TOM, O CEM», U
0 MpHOIMXKAIEeMCsl BpeMEeHH BbIOOpa NajibHEHIero xu3HeHHoro nmytd. Cama Kak pa3 B TOM
rongy B naboparopuio bynkepa B JIMITAHe u BOT Temepp mepexuBaj, 4TO MOXET OMO3[aTh K
00eIaHHOMY CPOKY BBIXOJA Ha MPaKTHKY.

CnycTsi COJMAHYIO Tay3y, BbIAEPKAHHYIO, BUOUMO, IJIsl TIPUIAHHUSI COOBITHIO OOJIbIIEH
BAKHOCTH (THUMHYHO U1 Byakepa, Kak s NOHsUI MO3[Hee), BHU3Y ayAUTOPHH OTBOPHUJIACH OBEPD,
KOTOpasl BeJla B I€MOHCTPALMOHHbIM KaOWHEeT W Oblla mpegHasHaueHa AJisl JIEKTOpoB. Bomuim
TpOe, MepPBbId U3 KOTOPbIX U ObLI OXKHUOABIIHHCS Yu€HblM - AHaped MuxainoBuu bynkep, kKak
ckasay MHe Cama. [IByX Ipyrux s «onosHaj», yxe padoras B USAdDe — Kenst AbpamsiH, cTaBuui
MOHM NEPBBIM pyKOBOaUTesNeM, U Bagum BosiocoB. MaccuBHYI0 TOJIOBY YUEHOro «yKpamaia»
MacCCHBHasl JILICHHA, YTO MTPOU3BEJIO Ha MEHSI I0YEMY-TO OOJIbIIOE BIIEYATJIEHHE.

Amnppen Muxannosunu byakep u Cama
Cxpuncku (1965 1.)

Bmecto oxupasmerocs pacckasa o Cubupckom otaenesndt AH CCCP u npusbBoB exatb
B HoBocubupckuit Akagemropogok AHaped MuxalIoBHU cpasy e 3aroBOPHJI O (PU3HKE — €ro



UIesl peAsimUBUCIICKOZ0 CMAODUAUSUPOBAHH020 daeKkmpoHHozo nyuka (PC3II), Hag KoTOpoH
paborana ero naboparopusi B JIM[TAHe, ynuBuia cBoum uasimectBoM. Yepes mosuyaca gomuia
ouepedb M 100 AKAIEMropojka — «ropoj B JecCy,... KOTTEIKH, HO... He [Jis Bac: BaMm
MIPUTOTOBJIEHB KBAPTHUPbI B XOPOIIMX JOMaXx...». [Io TeM BpeMeHaM CBEpXOCTPOro *XHJIMIIHOTO
JedunuTa 3T0 Kazajaoch 4yJ0M. A 3aTeM KeJalomuM ObUl NpeJIOKeH. .. TUCbMEHHBIH 9K3aMeH.
Aypuropus 3aMeTHO nopegena. OCTaBIMMCS pasfajy Mo TPH 3aJaud B pasHbIX BapHaHTax. Ha
peleHre OTBOOWIOCH Ba vaca. [IoMHIO, MHE IocTanach 3afjadya O PACCESIHUH Ha KYJOHOBCKOM
neHTpe. TUIHYHBIA BbIMYCKHUK (puscpaka MI'Y Tex neT (KakoBbIM 51 U ObLIT) HE 3HAJ TEOPEMY O
COXPaHEHHH MOMEHTa YacCTHLbl B LIEHTPAJIBHOM IOJIe, a 0e3 Heé 3ajaua, Kak U3BECTHO, TOUHO He
pemaercsi. Ho s «BBIKpYyTHIICS», NaB MPHONMKEHHOE pELIEHHE HWHTEIPUPOBAaHHEM «B JIO0», U
MOJIyYHJT MpaBAonoaoOHbIH oTBeT. OcTaibHbIE ABE 3aJaud ObLIM MOMPOILE, C HUMH 51 CITPABUIICS.
Kaxk paccka3piBan MHe uepe3 HecKoJIbKO JieT bopuc, nposepsBmmi MO paboTy, HUMEHHO TaKOH
«HECTaHJAPTHBIN» MOAXOI W PEHHI MOI0 CyAbOy — B UHCJIE JECSTH IPYIHMX COUCKaTesleH MEHs
JONYCTHIIH K CJIEAYIOIEMY «Typy» — YCTHOMY 9K3aMeHy. DK3aMeHaTOpoB Obl1o aBoe — bopuc,
KOTOPOro 51 TOraa Bujae Brnepsble, U ['eHHaguil OUIMMOHOB, XOPOIIO MHE 3HAKOMBIH IO JIETHEH
Anbriuanane MI'Y-MBTY B [lombae munyBmuMm jetoM. [locienHee oOCTOSATENbCTBO MPHAAIIO
MHe 0oJibllle YBEPEHHOCTH, XOTs1 ['eHa ¥ BUAY He modasl, 4TO OTJMYHO MEHSI 3HaeT — TAaKOBbI ObLIH
«TIpaBUJa Urpbl». [lepBbIM BOMpOCOM Oblia 3ajlaya O BCTPEYHBIX MYyUKaX, KOTOPYIO s PEIIHJ
«CXONly», YAHWBHB, BHAHMO, «CYpPOBBIX» 9K3aMEHAaTOPOB 3HAHHEM 3aKOHAa IpeoOpa3oBaHHs
YETBIPEX-BEKTOpPA SHEPIHU-UMITYJIbCA. A OOBSICHSUIOCH BCE MPOCTO — B TOH K€ AJIBIIMHHAJE, B
cBOOOJHOE OT BOCXOXIEHHH BpeMsi, $1 NpouuTan «JIeKuuM Mo TEOpHH OTHOCHTEJIbHOCTH»
DWHIITENHHA, IepeBeJEHHBIE HE3a40JIT0 JO TOrO Ha PYCCKHUH SI3BIK.

51 Tak moapoOHO paccKasblBalo 00 9TOM COOBITHH, ONpEIesHBLIIEM MOIO CyabOy, 4TOOBI
IaTh MpeACTaB/IeHHe UUTATeNI0 O cucteMe oTbopa «mo byakepy». Torna kpoMe MeHs MPOUTH
9K3aMeH cyMel TosbKo Asekced OHyuuH. UTO nmopenaems — Tak Hac torpa yuuiad. K npumepy,
Cama CKpHHCKHH, NpUIIENIHH B JabopaTtopuio Bynkepa emé Ha 4eTBEPTOM Kypce, He CMOT Ha
co0eceJOBaHUH PEIINTbh «KAaHOHMUYECKYI0» 3ajauy O IOpedde 2JeKTPOHA B CKPEUICHHBIX MOJISIX.
KoHnTpacToM k 3TOH npouenype oToopa BeIrsaeno codecegqoBanue B MuHcpeamarie, Kyaa MeHs
MIPUTJIACHIIM Tiepe] pacripenesieHueM. «OTBEeTCTBEHHbIE TOBAPHUIIM» MOIPOOHO pacCHpalidBaId
MeHsI 00 yyacTHH B OOLIECTBEHHOHM paboTe, 3aHATHSIX CIIOPTOM H... HH CJIOBa O (pU3HKE. DTO
OKOHYATEJIbHO OIpPeeIHIIO MOH BbIOOp. M mepBbiil «HAMIPaBIISIIOIHA UMITYJIbC» MOEMY JBHKEHHIO
1o «OyIKEepOBCKOM TpaeKTOpHUU» coodbmma MHe Bopuc!

Hcropus Bropas — «U3 TTJI k HenmHeriHOMY ocuuisiTopy» (1947 — 1956)

B 1952 r., no oxoHuanuu 3Hamenutoro ®usTexa, bopuc Ynpukos Obul HampaBieH (Kak B TO
BpeMsi BOAWJIOCh) Ha paboty B «TemmoTexHuueckywo JabopaTopuio», HbiHe HWHCTUTYT
9KCNEPUMEHTANIBHOH M TEOPETHUECKOH (PU3HKH, HOCSIMH HMSI €ro OCHOBATeNsl aKaJeMHKa
H.A.AnuxanoBa. Tam xe pabotan FOpwuit OpiioB, Takke BbITYCKHUK (pustexa. Emy-To s 1 3agan
BONPOC O TOM, Kak bopuc npumén k npobieMe HEeIUHEHHbIX KOJeOaHHH M CTOXAaCTHUYHOCTH,
KOrja rotoBuj cBo€ BeicTyIieHne Ha Cemunape, nocsiméHHoM 80-neTuio bopuca (23 mas 2008
r., U51® CO PAH). IIpuBoKy 9Ty 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 - 19557

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.

3aecp HeoOXoOUMO, MpepBaB HeHaaoaro nosecTBoBanue IOpusi, H00aBUTH TO, UYTO MHE
pacckasana Ons bamuna, cynpyra bopuca.

Crynent Boprc Ynpukos

Bopuc yuniics Ha ¢pusmate MOCKOBCKOrO MEAUHCTUTYTA H,
OKa3bIBAECTCS, peIIUB nepeBecTCh B PusTex, nonan

Ha cobecenoBaHue K «camomy» A.HU.AnuxaHoBy.

O uém ToT cripamuBan bopuca, MokHO ToragaTbcst

M0 NPUBOJAUMOMY HHUXKE PUCYHKY.
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Pucynok ux apxuBa Bopuca Yumpukosa, nepenanueii Osbrost CrenmanoBHod. Hannmcb pykoi
Bopuca: «PucyHku B Kpyrax caenansl akaja. AnuxaHoBbiM 26 aBrycta 1947 r. Mocksa, MI'Y,
83 ayauropusi» (Hy’KHO HalOMHHTb, 4TO BHauvajie ®PusTex Obul opraHM3oBaH Kak (paKyJbTET
MI'Y). PucyHok B Kpyre BBEpXy CjieBa — BUIUMO, [TOSICHEHHE K 3aJaHHOMY BONpPOCY: «MOXHO JIH
YCKOPATb 3apsUKEHHYI0 YacTHLy C IOMOLIBI0 KOHAEHCATOPA, 3apPSIKEHHOIO [O IOCTOSIHHOIO
HanpsiKeHUs] U TOMeNEHHOro B MarHuTHoe noJie?». ['paduk j(E) He MeHee UHTEepeceH: BUTUMO,
AnuxanoB cripocul: «Kak OyneT U3MEHSThCS TOK B LIENIH KOHJIEHCATOpa NPH YCKOPEHHH BHYTPH
HEro 3JIEKTPOHA (PUCYHOK B KpYre BHH3y CIIpaBa — TOT K€ KOHAEHCATOp, NOJACOEIUHEHHDIM,
BUIMMO, K HCTOUHHMKY HAIIPSDKEHHS, HE MOKa3aHHOMY Ha PHUC., H CJell TPAaeKTOPHH YaCTHLBI
BHYTpH Hero). (ITy 3aAauy 51 BBIYMTAI B JECATOM KJAacCe B 3aMEUaTEJIbHON MOIMYJISIPHOH KHHUXKKE
«DNEeKTPOH», MOBIHUsBIIEH Ha MOH BbIOOp mpodeccuun ). LlwnmmHap ¢ mopmHeM HapHCOBaH,
BEpOsITHO, bopucoM mnpu oTBeTe Ha BONpOC M3 TepMOoAMHaMHMKH. B pesyabrare Bopuc Obui
npuHsaT Ha PusTex, a MO OKOHYAHMM AJIMXAHOB, 3alPUMETHBIIMH CIIOCOOHOrO CTYHAEHTAa,
«BbITaImuI» 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

Asryct 2003 r. Ons, Bopuc u FOpuit Opnos
(cemuHap, nocBSMEHHBIN 75-1eTHio Bopuca)

Camo 1o cebe 910 nucbmo FOpus npeacTapisieT He TOJNBKO «JOKYMEHTAJbHbIH» HHTEepec. B HEM
SIBHO BUJIEH AyX IpY*KObl, CBSI3bIBABIIMKM 9THUX Bblaalomuxcs joaer (‘“‘Later, he brought me money
again”), 1 a0COJIIOTHYIO UYECTHOCTb B JKH3HH M HayKe, MPHUCYIYI0 000uM (““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). 1 emg — atmocgepa Toro BpemenH (“I did not ask exactly from whom it

came”. Emgé 0b1! 310 ObLI0 Upe3BHIYAHHO ONACHO IS TeX, ‘“‘from whom...”!).

Hcropus Tperbsi — «Kpurepnit Unpukosa» (1959 r.)

3umoit 1959-ro, nauaB paborars B USI® CO PAH, xoTopblii Torga (popMHUpOBAICS HA OCHOBE
Bynkeposckoii nabopatopun B MHCTHTYTEe aToMHOM 9Hepruu (ObiBmem JIMITAHe), st BnepBbie
ycJblan BeICTyIUIEHHE bopuca ¢ gjokyiagoM Ha cemuHape. Peub muta 0 HeJIMHEHHOM MasiTHHKe. S
TOrga MajJo YTO TMOHSJI, H, JIMIIb MHOIO BPEMEHH CIYCTSl, OCO3HAJ, YTO PEYL-TO IIIa O
3HAMEHHTOM «Kpumepuu cmoxacmuunocmu Yupukosa» - 3a [TOKJIAZOM IOCJIEIOBAJIA
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nyOMKauus B KypHajie «ATomHast sHeprus» (Ne6, 1959, ctp. 630). IIpaBna, U3 camol cTaTbu He
Tak MPOCTO H3BJIEUb 9TOT KPUTEPHUH B TOW (PU3HUECKH SICHOH hopMe, KOTOPYIO MpUAAT eMy
Bopuc HeckosbKO MoO3ke: «K8adpam OMHOUCHUS WUPUHBL PE3OHAHCA K pacCmosiHulo 0o
cocedHezo pe30HaHca 6oabule eOUHUUBI.

ITpomno npumepHo 5 net, B HoBocubupcke B UA®D 3apaboran Hakonurens BIII-1, u Ha
HEM 5KCIEPUMEHTAJIbHO OBl MOATBEPKAEH 9TOT KpuTepui. K ToMy BpemenH s yxe paboTan B
nabopatopuu Bopuca, 1 OH ¢ yBjeYeHHEM paccKasblBaJl MHE O HEYCTOHUHBOCTH TPACKTOPHH
YacTHIbI B OKPECTHOCTH HEJMHEHHOTO pE30HAaHCa M Mepexoie  JeTEpPMHUHHPOBAHHOTO
(«HBIOTOHOBCKOIO»!) XapakTepa €€ IBHKEHHsI B CTOXACTHUECKHH, O MaJIOU3BECTHBIX paboTax
H.C.KpbiioBa, MonoXHUBIIETO Hayalo 9THM IPEACTABJICHHUSM H MOTHOLIEr0 BO BPEMsI BOHHBI.
ITosnHee Bopuc NocBATHII eMy CBOIO JOKTOPCKYIO AUCCEPTALHIO. ..



Hcropns yerBépras — «Bupryanbublii katoa» (1956 — 1957)

Pacxoxyio Tenepp ¢pasy u3 byirakoBa «pyKomucH He ropsiT» s MO3HAJT B COOCTBEHHOMU
npakTuke Ongarogaps... bopucy. Korga B 1967 r. Augpelt MuxanaoBuu pemmmi1 3aKpbiTb paboThl
no PCOII u pachopmupoBars nabopatopuio Bopuca (KoTopbii TBEPAO peIIMJ YK€ CTaTh
«UHUCTBIM» TEOPEeTHKOM), MeHs1 Camma «yBEn», ¢ ogoopennsi A.M., B 9JIeKTPOHHOE OXJIAXKJICHHE —
9Ta ero HoBasli Hjaesi TpeboBajla «HEMeIJICHHOW» 9KCIepHMEHTAJIbHOW MpoBepKH. Torga MHe
NPUIIUIOCH TIOTPY3UThCSI B (PU3MKY HHTEHCHBHBIX SJIEKTPOHHBIX ITyUYKOB CPAaBHHTEJIbHO HHU3KOH
9HEepPrud U MO3HAKOMHTBCS C TEOpHUEH BUPTYaJbHOro KaTona. M TyT BBISICHHIOCH, UTO HauboJiee
YUCTBIM 9KCMNEPUMEHT, TMOATBEPKOAINN 3Ihgpe Km BupmyanrbHozo Kamoda, TEeOPEeTHUECKH
PACCUMTAHHBIH JIEHMHIpaackuM ¢usukom B.P.Bypcmanom emé B 1923 r.', HamGonee umcTo
HccTIeoBaH SKCIIepUMEHTaNbHO B pabote B.HM.Bosnocosa u B.B.Unpukona’. ITpo6iema Gbina B
TOM, UTO CTAlMOHAPHBIA 9JEKTPOHHBIM IyUOK, HOHHU3HPYSI AaTOMBl OCTAaTOYHOTO Tasa,
«BcachiBaeT» B cebOsi 0Opa3oBaBIIMECS] HOHBI, KOTOPble HEUTPAIHU3YIOT SJIEKTPHUECKOE TIOJe
9JIEKTPOHHOTO MyUYKa, YTO MOJHOCTHIO HCKAKAET KApTHHY H3y4aeMOro (PHU3HUECKOTO SIBJICHHUS.

HailinenHoe pemeHue OTJAMYAJIOCh THIIMYHOM 1711 bopuca
HETPUBHAIBHOCTBIO — HYXXHO paboTaTh B UMIYJbCHOM pPEXHUME,
OTKPBIBAsl 2JICKTPOHHYIO MYLIKY HA KOPOTKOE BPEMS, 32 KOTOPOE
HMOHBI He YycreBaloT HapabaTteiBatbesi! Ilpu TomM Bakyywme,
KOTOPBIM ~ pacloJjlaTajld  aBTOPbl, 93TO BpeMsl  COCTaBJISLJIO

€CKOJIbKO MHKPOCEKVHO. A 9TO 6IJIJ'II/I CJIOBHSI BITIOJIHE
Banum Bosiocos p YHA y ’

KOM(bOpTHbIe IJIA SKCIICPUMEHTATOpa, T.K. B TC TObI,

Oyarogapsi TOCyNapCTBEHHBIM BJIOKEHHSIM B COBETCKHE ATOMHBIH M PAKETHBIH MPOEKTHl HU
MOCJIEIOBABIIMH 32 HHUMH MPOEKT «MHPHOTO TEPMOSsa» OTEUECTBEHHAsl 9JIEKTPOHHKA YKe
MPOU3BOJIMJIA JOCTATOUHO ObICTphie ocuusuiorpadbl. PesynpTaToM 9TOH ycnemHOH paboThl U
ctasa nyosmkauus B XXT®. Ho nenanace paboTa He pagu OJHOH TOJBKO MyOJIHKALHMK — IJIaBHOH
1eJblo OBUIO M3YyYEeHHE BO3MOXKHOCTEH (pOPMHpPOBAHHUSI MPEAEIbHO HHTEHCHUBHOTO 3JIEKTPOHHOTO
Myyka [Jisi HEUTPaJIU3alUH MPOCTPAHCTBEHHOTO 3apsiia MPOTOHOB B YCKOPHUTEJE Ha BBICOKYIO
sHepruio. [IpoekT HaspiBasics «IJeKTpoHHasi 3aBeca». Korpa s mpumeén B MSAD, mpoekT ObLa
0JIaronoJIyyHo 3aKphIT 32 OECHEepCreKTHBHOCTDIO, HO «3aBeca CEKPETHOCTH» C HEro Obula CHSITa
Tosbko B 1982 1.° Tem He menee, 9KcnepuMeHT bopuca u Bagrma BOMIEN B YHCJIO KJTACCHYECKHUX
paboT mo puU3NUECKON 9SJEKTPOHHKE — B HEH BIEpBble YOETUTENbHO MPOJEMOHCTPHUPOBAHO U
KOJIMYECTBEHHO MCCJIEIOBAHO SIBJICHHE OOpa3sOBaHHSI «BHUPTYAJIbHOTO KaToOHa» B SJIEKTPOHHOM
My4Ke.

Hcropus nsaras, Hauano - «b-3 u PCIII» (1961 — 1964)
B Cubupsp s noexan us-za Yupukona. B ¢despane 1959 r., npuas B UAD, s Obin onpenenén B
cekTop EBrenuss ApamoBuua AOpamsiHa, 3aHUMAaBIIMHCSI COOPYKEHHEM I'pPOMagHOro OeTaTpoHa

' B.P.Bypcuan, B.Ilanos, JKypuan Poccuiickoro ®usnko-Xumuueckoro obmectsa, T.556 ctp.716 1923.

B.P.Bypcuan Ob11 penipeccupoBad B 1936 1. 1 ymep B ccpuike B 1945 .
> B.U.BoJIOCOK U b.B.Yupuxos, XT®, 1.27, 1957
’ Cm. B C6. «I.U.Bynkep, cobpanue Tpymos», ctp.153, Mocksa, «Hayka», 1982. Tam HCroJb3yeTcsi TEpPMHH

«9JIEKTPOHHBIN JTOKIb», HO 9TO U €CTh «3aBECa».



CO CIHUPAJIbHBIM HAKOIUIEHHEM 9JIEKTPOHOB — OJHA M3 I[JIOJOTBOPHBIX HIeH AHIpes

MuxaiioBuua.

Berarpon ator — Tpetnii B cemeiicTBe 3THX BynKepoBCKMX OETaTpOHOB M IMOTOMY MMEBIIMH «KOZOBOE»
HauMeHoBaHHe «b-3» - coopykaics, Kak M Bce MacIITaOHble YCTaHOBKH TOTO BPEMEHH, MO CIELHATIbHOMY
noctanoBieHn0 LIK KIICC u CoBmuna CCCP. OpuruHanbHas U JOOBOJBHO XHTPOYMHasl cxema (hOpPMHPOBAHHSI
MarHUTHBIX TIOJIEH TIO3BOJISIA Pa3feuTb OBICTPONIEPEMEHHOE TI0JIE «LUEHTPAJIbHOH 4YacTW» (IIPHOCEBOH) H
KBa3UIIOCTOSIHHOE (T.€. MEAJIEHHO MEHsIIoNIeecs) MoJjie, yIepKUBalollee 3JeKTPOHb B BAKYYMHOH Kamepe paguyca 90
cm. Ilone neHTpasbHOM YacTH CO3[aBajlo B KaMepe BHXPEBOE a3UMyTAJIbHOE 9JIEKTPHUECKOE IOJIE, YCKOpSIoIee
9JIEKTPOHBI, UTO 3aCTAaBJISIO MX MABHraThCS 1O PACKPYUHBAIOMIEHCS CIMpajH (Kak B IHKJIOTpOHe). MarHuTHble
nosoca B popMe KOHYCOB C IMPOKUM YTJIOM pacTBopa (3a30p MekAy MOJII0CAMH yBEJIHUHBAJICS BJIOJb pajguyca Io
OIpeeIEHHOMY 3aKOHY) (pOPMHPOBAJIM MarHUTHOE T10JIe, CTIAAAIoNIee 10 pajHycy, uyTo obecreunBano (hOKyCHPOBKY
nmyuka. Korga nepBsble 91€KTPOHBI JOCTHT A HAPYKHOTO pajiiyca KaMepbl, BKIOYAJIACh CHCTEMA MUTAaHUsI OOMOTOK
MAarHuTa, oOeclieynBaomasi pocT MoJsi B KaMepe C TaKHM H3MEHEHHEM €ro paclpelelieHHs 10 paguycy, uTo BCs
crpasp coOHpanach B «KI'yT» Ha HEKOTOPOM («paBHOBECHOM») paJuyce- He MpaBAa JIM, XUTPOE YCTPOHCTBO? A
IpeJHasHaueHo OHO ObuIO ANl co3maHusi B Kamepe B-3 Toro camoro PC3II. Bor Tak mias MeHsl nepBas
BynkepoBckast JIEKIHS MOJIyYrIIa MPOJOJIKEHHE B TaOOpaTOpHH.

Ho mipeskie 4eM 9TOT «3JIeKTPOHHbIHA IMKJIOTPOH» " 3apaboTaJl, MPUILIOCH MPEOA0NETh Maccy TPOOIeM.

H nepBoit u3 HUX OblT BakyyM. KpbIIKK BakyyMHOH KaMepbl ObUIH CHeJIaHbl U3 OprcTeKia
20-MHJUTHMETPOBOH  TOJIIUHBL. MHOTOUHCJICHHBIE CKBO3HBIE IIMHWJIBKH C PE3HHOBBIMH
YIUIOTHEHHUSIMH KPEIMJIM KPBIIKH K MOJI0CAaM MarHuTa, U ABYX LMJIMHIPHYECKHX obedaek, K
KOTOPBIM KpBIIIKH MPHKMMAJIMCh TEKXKE 4Yepe3 pPE3HHOBBbIE YIJIOTHEHHs. BHyTpeHHssI
oOeuvalika MMesna guaMeTp 25 c¢M M HMena Npoduib, (GOPMHUPYIOIUH HYXKHYIO (opMy
CHJIOBBIX JIMHHH MMITYJIbCHOTO MarHUTHOTO NoJisi. Paguyc HapyXHOH, Kak yke CKa3aHo, ObLT

paBEH 90 cm. HpH OTKAUKe BO3AYyXa U3 KaMEpbl JAaBJICHHE Ha KPBIIMKH CHAPYXKH CO3OaBaJlo

Errenuit AGpamss CcyMMapHylo cuiy okoJjio 11 TonH. [Tostomy u H?H&)IO6I/IJ‘[I/ICI> LHHHJ'[I)KH:KPGHJ‘IGHHH. Ho, yBHI,

OPICTEKJIO YIMOPHO HE XOTENO HepXKaTb PAacUETHOE IaBJIEHHE — BCE BpeMsl MOSBIISUIHCH
TPEIIMHBI, BAKyyM «HCY€3QJI», W MPHUXOJHUJIOCh NMOJHHMATh BEPXHIO IMOJIOBHUHY MAarHura —
MaxuHy B 15 TOHH Beca, BBICBEpJIMBATb MeCTa TPEIIMH, BKJIEHUBAaTh MPOOKH (Takke H3
OprCcTeKJIa) U COOMpaTh YCTAHOBKY CHOBA. M Tak MOBTOPSIJIOCH MHOTO Pa3, YTO BBI3BIBAJIO Y

HalmuX MEXaHUKOB TPAJUIIHOHHBIC «AYIICH3TUAHUS» .

Haxonen, JKenst AOpamsiH He BbIIEpKaJl M CKas3al, YTO HyKHO NPHIOYMBIBAaTh UTO-TO MHOE. OH OTpsIOMI MEHs Ha
TOUCKH HOBBIX MaTepHanoB sl Kpbmmek.” He 3Hal, oTKyda, HO B MHCTHTYT MOCTYNHJIH CBENEHHS, UTO
He(PTEXMMHKH HAyUYHJINCh OEJaTh IMOJHMMEp, MOJTYUYMBIIMH Ha3BaHHE «KalpOJHT», W OTJIHBATh M3 HETO TUIACTHHBI
60JpIHX pasMepoB. BoopykUBIIHCH OHIHAIBHBIM MHCBMOM cO cchUIKOB Ha «[loctanoBnenne LIK n CoBMuHa», 5
nobsiBas1 B HUM HedrexumMun 1 momyumn corjlacHe Ha 3aka3 HyXHOro pasmepa (2 x 2 m) ruactue. OTiMBaiIM Ha
OJIHOM M3 3aBoA0B [10AMOCKOBBSI, HaUaBIIEM BBIMYCK KamposioHa. IlepBble KPBIIKH ObUTH H3roTOBJIEHH B 1961 1. 1
OTJIMYHO ceOsl 3apeKOMEHJOBAJIH.

51 pacckaspiBaio 9Ty HCTOPHIO, YTOOBI NEpesaTh, MO BOSMOXKHOCTH, TOT OyX AEP3aHHs] H CMEJOCTH Ha T'PaHH
HaxanbcTBa(!), KoTopbiH oTaHyan UAD yxe B To BpeMsl M cOXpaHsieTcs], K CUacTblo, 40 cHX Mop. OCHOBHOE MPHHLHI
— «Ecnmu HyxHO, Oepémcs u menaeM!». HeBakHO, UTO 3aJaya He IO TNPSMOH CHEUHAJIBHOCTH U €10 JOJIDKHBI

3aHUMATbCA KAKHE-TO OPYryue JIo4H, K TOMY K€, HCU3BECTHO KaKHE...

[Tpomwén 1960-# ron. ¥Opuit I'arapun ciaetan B kocmoc, Ha BOII -1 — nepBoit «ycTaHOBKE €O
BCTPEUYHBIMH 9JIEKTPOH-3JIEKTPOHHBIMU MyUKaMu» (KaK TOrJa TOBOPHJIHM - CJIOBO «KOJUIaHOep»
eme He MpUAyMald) - [UIa HaNpspKEHHASI MOArOTOBUTENbHASI pabota. A Ha B-3 BcE eme neino
TOJIKOM He JIOIUIO A0 yCKOpeHusl Mmyuka. bopuc B 910 Bpemst yxe pabotan B HoBocubupcke, riue
Anpapert MuxaiaoBH4 opyuui1 ero 3ab0oTam rjaBHbIM 00Opa3oM UTEHHE JIEKUHMH Ha (PU3HUECKOM

* AHaJIOTHs C IMKJIOTPOHOM BOSHHKAET H3-3a CIIAPAbHOH TPAEKTOPHH 2eKTPOHOB Ha CTaIuH HakorienuH. Ho,
KcTatH, B3 y Hac Bcerpa OblTa JKEHCKOTO POJia — «OHA», «YCTAHOBKa» !

° CaM aJblIMHMCT, OH CUMTal — «aJIbIMHHCTBI, OHH BCE MOTYT». IIo 9TOMY NpH3HAKY MHE M AOCTANOCh 3TO
XJIOTIOTJIMBOE W KasaBlleecs: Oe3Ha1EKHBIM TIOpyUYEHHE.
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(paxynbrere HI'V. Kens Bc€ Oosblie BTArMBaJICS B pabOThl MO MPOEKTY «OE3:KEeJIEe3HOro
CHHXPOTpPOHa» - OJHOHW M3 DyaKepoBCKHX HIeH, U BUOHO ObLIo, uTo Bb-3 emy cTraHOBUTCS B
tsrocte. M BecHot 1961-ro roga Angpert MuxainoBuu pemms — nopa Be3td b-3 B Cubups, a
Bcio TeMy PC3II nepenopyuun bopucy.

Masio KTo 3HaeT, yTo mepen 9TUM AHOped Muxannosuu npeniaranbopucy Bosriasuth B HoBocubupcke
pabdotsl mo BcrpeuHbiM myukam (BJII-1 mnpenmonaramoch Bckope mnepesesth B HSI®, crpouBmmics B
Axkanemroponke). Hobopuc oTkasasncst — ero HHTEpecs JIeXald B Ipyrod objacTH, U TaKOH KPYMHOMACIITaOHBIH
9KCIEPHUMEHT, CO MHOXKECTBOM HHKEHEPHBIX MPOOJIEM, €T0 He MPUBJIEKAT — XOTEJIOCh OBICTPEE 3aHSThCSI HHTEPECHOH
¢msukoin. Kazanoce Torga, uto B-3 cyauT B 9TOM OTHOMEHHH O0tee OJIM3KHE TEPCTIEK THBHI.

Mens BbI3Ban Torga AHaped MHXalJoBUY U BMecCTe ¢ AJjiekceeM AJIEKCAaHIPOBHYEM
HayMOBbIM6 cTan yropapuBaTb nepedtd Ha BOII-1, octaBmuch 0151 9TOro eme, Kak MUHUMYM, Ha
rox B Mockge. 4 otBeTH1, 4TO npeAnouésn oul noexats B Cubupsp, noromy uto... b-3 nepenaércs
B.B.YupukoBy. Co MHOH COTJIaCHJIUCh, U CyIb0a MOsI ceJlajia O4epeIHOH BUTOK, ONpeeIMB MHE
B HayYHbIE PyKOBOJUTEJH MOETr0 NEPBOT0 HsI(POBCKOro 5K3aMEHATOPA.

Hauvanace snonesi nepeBosku b-3. Bopuc mopyumsn MHe (OmsiTb «HE IO CHEHHAIBHOCTH»!) mpobiemy
COTJIACOBaHHUSI KPEIUIEHHsI HECTaHIApPTHOTO rpys3a — nomocoB B-3 - Ha *kenesHonopoxHbIX Mmiiatdopmax. [Ipumiocs
€3IUTh Ha KKEJE3HOJOPOKHYI0 TOBAPHYIO CTAHLUHMIO, H3yyaTh NpaBHJIa NEPEeBO3KH, COCTABJISTH OIHCAHHE,
COTJIACOBBIBATh C XeJI.-JIOp. HAUaJbCTBOM, H T.A. CJIOBOM, KaK yKe 51 TOBOPHJI, B TOM € CTHJIE «HYKHO — JeJlaeM».
Haxkower, Bce a1emenTsl b-3 Oputa morpy:xeHsl U noexaiu B CHOHpPD, a BCKOpPE CJIeJOM OTIIPABUIICS H SI — OAMH, T.K.
’KEHa W IByXJIETHUH CBIH JOJDKHBI OBUIH ITPHUEXaTh MO3Ke.

B HoBocubupcke Bctpewan meHst Bopuc, ¢ usidhosckum aBToOycom «tumna 3UJI» -moMHHTE, y KOTOPOTro
€IWHCTBEHHAsl TepeniHsisi JABepb OTKPBIBAJIACh [JIMHHOH pPYUKOH M3 KaOHHBI BOOMTENs. 3aMesbKald 3HaHHs
HesHakoMmoro emgé ropoga, Kpacueii mpocnekt, bepackoe mocce, nocénku — MatseeBka, EjbloBka, moToM mno
KpasiM JIOPOTH MOTSIHYJIUCh COCHOBBIE Jieca, M aBTOOYC BbeXalsl B AKaIeMIOpOIOK.

Bopuc npennoxun MHe B3ATbCS 3a pa3pabOTKy BHEIIHEro WHkKeKTopa mis b-3. Dra
paborta Obula HauaTa emé B Mockse, 1 BEN e€ Toraa Banepuit [1anbunkoB. Mbl ¢ HUM nepeexaiy
B HoBocuOupck TmOUTH OJHOBpeMeHHO, HO Banepuio Anaped MuxainoBu4 MpeasioKHI
MEPEeKIIOUNThCS Ha paboThl MO (pU3HKe TUIa3Mbl, U Banepul, mocjie HEKOTOpPOro KoJiebaHus
mexay 10.E.HectepuxuubiM u Bagumom BosiocoBsim, BbIOpat moCieIHero.

Cama yctanoBka b-3 pobOpanace no HoBocubupcka Henenu uepes3 JiBe MOCJE MOEro
npue3ga. [lorom Obia smnomest mepeBo3kd co cranHimu «Cesitenb» Ha TeppuTopuio HSAD,

pasrpyskH 15-TOHHBIX MOJIIOCOB, U T.IN.

CrpysuM MarHdThl BHayaje MOJA OTKPBITHIM HEOOM — M TYyT BbiILIa 3a0aBHasi UCTOpHUs. Bopuc Beipaxai
OCCrOKOWCTBO, UYTO TPH OTTENENd NOCTpajaeT H3oJsiums. AJjekcannp AOpamoBuu HekeBeHKO, 3aMeCTHTENb
JUPEKTOpa 10 MPOU3BOICTBY, TBEPIO 3asiBUI, 4yTo B CHOMpH B AekaOpe oTTenesed He ObIBaeT. A TYT «Ha rpex» OHa
u rpsinyJa. Ho, Huuero, o601mioch.

Cobpamm B-3 B 3ae neBoro kpbijia [ 1aBHOro Kopryca HHCTHUTYTA., HaYaJld paboTaTh. A

3

20 wmionst 1962 r., Kak Hamucano B Kuure «50 netr USAD»’, ‘...TOCYJJIapCTBEHHBIM KOMHTETOM
Cosera Mununctpo CCCP npunsito peuenue o nepeBoske yctanoBkd BOII-1 B HoBocubupck u
o0ecrieueHHH Hayajla 9KCIEpUMEHTOB B KoHue 1962 — nHavane 1963 rr.” Takoe pemeHue
TpebOBaJIO UpE3BbIYAMHBIX MeP. EAMHCTBEHHBIM MOATOTOBJIEHHBIM MOMEIIEHHEM, IIPUTOIHBIM JJIs1
pasmemmenust ycranoBkd BOII-1, 6b11 3a1 neBoro kpbuta. [lostomy Oblio pemeno nepenectu b-3
B 3aJ1 MPABOTO KpbUIa, KOTOPBIH MO IpaduKy CTPOUTENIbCTBA MOT ObITh BBEAEH B 9KCIUTyaTaLHIO

Mecsiiia uepe3 Tpu (a cuét mén OykBanbHO Ha Hemenu!), B-3 «wmorna momoxknpmate». M BOT

° HaymoB Anekceit AjleKcanapoBHy — 3aMecTHTeNb qupektopa USI®, 1958-1979 r.r., unen-koppecronaest AH
CCCP.
7«50 ner. MuctutyT sipepHoit usuku umenn I. M. Bynkepa», ISBN 5-9027-0013-2, Han. «Apra», 2008
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yCTaHOBKa Obula BHOBb pa3oOpaHa, MepeBe3eHa M0 Y4acTsIM K HOBOMY MECTY JKHMTEJbCTBA H TaM
coOpaHa BHOBb. OCHOBHBIMH «Ipopabamu» BbicTynanud bopuc, I'eopruit Bopucosuu (FOpa)
I'naroneB u Hocug [dasbinoBuu Makansckui. Ha gomo nocieaHero AocTajaoch pyKOBOACTBO
MOHTaXOM BCEX CHUCTEM IUTaHHsl, YIPABJICHHS, AUArHOCTHKH, MOIKJIIOUEHHUSIMH HANpPSIKEHHS,
COTJIACOBAHUSIMH, IOATOTOBKOH BCSIYECKHX pa3pelleHHMH W MHCTPYKLMH, U T.I. biarogaps ero
HEYEMHOM 9HEPruM M, YTO HEMAJIOBAXHO B «OpraeJiax», YMEHHIO JIAAUTD C JIOAbMH, A€ja Y HEro
OYKBaJIbHO «KHIICJIH».

I'eopruit bopucosuu I'narosnes u
Hocud HasbinoBny Makanbckui

4,

Onones nepeguciaourdpoBanust b-3 Hamuia cBO€ OTpakeHHE B «CTEHHOH» mnevaTh MHCTUTyTa —

razera «JHEprHs-MMIyJbC»  OTMETHJA 5TO COOBITHE CIICNMAIBHON 3aMETKOH C JIPYXKECKHM
IapxKeM, B KOTOPOM «I€pOH-NIEPEBO3UHKH» ObLIM H300pakeHbl BHUIE 3HAMEHMTOH KapTHHBI
Pennna «bypiaku Ha Bosre» ¢ noanuceio Ha MaHep HE MeHee 3HaMEHHTOH «JlyOMHymKu» - «9X,
Bs-Tpunymka, yxaem!».

b-3 ¢ BHyTpeHHEH HMHXEeKUHEeH — 9J1eKTPOHHOM MyNIKOH, pa3MEIlEHHOM Ha BHYTpPEHHEM
pagMyce BaKyyMHOH Kamepbl, 3apaborana B Hwosie 1963 r. K 3TOMy BpeMeHHM yCTaHOBKY
CyLIECTBEHHO MOJAH(PHULMPOBAIH — yAAJIOCh YJIyUIIUTh (POPMHPOBAHHE MArHUTHBIX MOTOKOB. st
9TOrO MpPHUIUIOCh NPUHSTH CMeJIOe pelleHHe, Ha uéM HacTosul bopuc, korpa pasoOpaics c
KOHCTPYKLHEN MarHUTOIIPOBOAOB: MOJIIOCA MarHUTOB — TE€ CAMBIE «IIOJIOBUHKH» BECOM 15 TOHH,
paspesaiy Mo JuamMeTpaM Ha [IB€ YaCTH KaXKIbIH M M30JHMPOBAJIM OJHY 4acTb OT gpyrod. Ilocne
9TOrO0 MATHHTHBIH TOTOK»LEHTPAIbHOW YaCTH», CO3JAIONIMH BHXPEBOE 9SJICKTPHUYECKOE TMOoJe,
BBIIIEJ «HAPYKY», B BEPXHIOK YaCTh sIPMa, M NEPECTANI HCKaXaTb BEAYIIEE MOJIE.

DKcnepuMeHTsl ¢ MyykoM Besit bopuc u FOpa ['marosies (oH umen 60ratbiii onbIT paboThl
Ha b-2 - mpenmectBennuke b-3). Yike B Hauane crenyiomero, 1964-ro, oHM mNOJyuYnIn
PEKOPAHBIM pe3ysbTaT — MYyYOK 9JIEKTPOHOB, LUPKYJUPYOIMH B Kamepe Ha paguyce 15 cm, ¢
TOKOM — BHauazie 140 aMnep9, a K momo 1964 r., Korga sKCrepUMEHTHI ¢ BHY TPEHHEH HHKEKIIHEH
ObUTH 3aBepiieHsl, 280 amnep, WK 5-10 > 971eKTpOHOB.

® Mano KTo u3 HsAOBLEB 3HAET, UTO 3TO Ha3BaHHe ObLIO TpeUIokeHo BHkTOpoM OpaeBcKHM, pabOTABIINM B Hauaje
60-x B MHCTHTYTE M BO3IJIAaBJISIBIIMM HEKOTOPOE BPEMsI €ro KOMCOMOJIbCKYIO opranusauumio. IlosgHee oH
«JIOCJIYKUJICS» 10 nocTa qupekTopa MuctutyTta 3emMHoro marnetusma AH CCCP.

® P.I.BUKMATOB, A.T.Bopuckun, I'.B.I'marones, C.b.I'opsiue, B.U.Kynenaiinen, U.H.Memkos, E.A.Ileuepckui,
Bb.B.Uupukos, 3anyck 6erarpona b3 ¢ BHemHuM HH)xekTOpoM, npenpuaT USI® Ne104, HoBocnbupck, 1967 .
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Hcropus mecrast — «I'pombl 1 MoJIHHH», HIH «BopHC - 91eKTpOoTeXHHK» (1962 — 1965)
OpnHoBpeMEHHO ¢ 3amyckoM camod b-3 mum Hanpstk€HHble paOOTBhl MO CO3AAHHIO

BHEIIHETO HHXKCKTOpA.

B nacnencteo ot Banepus IlanpumkoBa mue noctancsi ['enepatop ummysbcHbix HanpspkeHud (THH) u
IUIMHHAS1 YyCKOPHTEJIbHAsI TPYOKa OT yckopuTest Ban-nep-I'paadha, u To, M gpyroe B HepaOOTaIONIEM €IIE COCTOSIHHH.
IMoutn mBa roma ymuio Ha MepeiesKd M HOBble pa3paboTKH. [Ipumock cpenaTth KOMMYTHPYIOLIME pPaspsiIHAKH
MPHHIHITHATIPHO HOBOH KOHCTPYKILHH — CTapble MPOOHBAIHCD MO MOBEPXHOCTH H30JISITOPOB MPH HAINPSIKEHHH, BABOE
MeHbIIeM NpoeKkTHoro. TpyOKy, Kak mokasajiu pacuétsl (00 5TOM Aajblle), HOTpeOOBaIOCh YKOPOTHTDb UYTh JIM HE
BTPOE, 3aHOBO pa3paboTaTb H U3rOTOBHTH JIEKTPOHHYIO MYIIKY ...

[Tocne mnepenenok cobpamu W Havanu Brmouath [MH, nocrenenHo yBenuuuBasi
HanpsbkeHue. Bc€ mio HopmasibHO, MOKa MpH HampsibkeHuH okoso 250 kB Bapyr ¢ yxacHbiM
IPOXOTOM HE TOJbIXHYJ 9JIEKTPUUYECKHH paspsii, MNEPEeKPbIBIIMA BCIO OPICTEKJISHHYIO
«ataxepky» ['MHa. CnyuafiHoctb? [loBTOpsieM — OmsITh «TpoM W MOJHHS». UTO-TO He Tak. K
Tomy xe cocequ (MBan MakcumoBuu CamoiaoB 1 BaguMm AHaimuH, €ro CTYIEHT-IUIIOMHHK)
npuberaiot — «Bbl uTO TYT TBOpUTE? Y HAc M3 pO3eTOK UCKPHI ChisATCs ! » Bripouem, MakcuMeivy,
OIBITHOMY «HMITYJIbCHHUKY», TAKOE HE B HOBHHKY - JaXk€ TO, YTO, KaK BBISICHSIETCS, Y HAC CIIUPAJIb
HarpeBaresisi AU dy3MOHHOTO Hacoca K Kopnycy npuBapuiach! «Pazbepurecnh, pedsita, mpexie
YeM BKJII0YaTh CHOBA!»

Kak Bcerga B mogoOHbBIX Ciydyasix, 3B0HI0O Bope. OH MTHOBEHHO CIyCKAaeTCsl U3 CBOEH
KOMHAaTBl Ha TpeTbeM sTaxe. Haunnaem ananmsupoBath emé pa3 koHcTpykumio ['HMHa. U Bckope
Bopuc BBIHOCHT CBOE 3aKjOUEHHE: H3-3a MAapasHTHBIX KoJieOaHWH, BO30YKAAOMMUXCS B LIEMH
I'MHa npu cpabaTblBaHHH €ro paspsiIHUKOB, BO3HHKAIOT MEpPEHANPSIKEHHs], BIUIOTb A0 YABOCHHUS
amuinTyael! HykHO Kak-To aemmgupoBaTh 9T0 «0e3o0pasue». Hemosro nomanu rojiopy —
3aMEHWJIM METAJUIMUECKHEe TPYOKH, COEAMHSIOIME KOHIEHCATOpPbl M pPa3psigHUKH, Ha
MJIACTHKOBBIE, KOTOPbIE MOKPBUIH MPOBOJSIIUM CJIOEM «aKBajara» (yrjiepoaHasi 3MyJIbCHsl), TaK
YTO BO3HHKJIO CONPOTHBJICHHE B LIETH pa3psija.

HauanpCTBY HamM «MOJIHMH» OY€Hb MOHPABHJIUCh — UX MOXKHO OBLJIO JE€MOHCTPHPOBATh
«BBICOKMM» TOCTSIM. B KOMHaTe, rae HCHBITHIBAJICS HHKEKTOP, ObLI COOPYXKEH CreUHaJIbHBIN
MOJIBECHOH MOTOJIOK M3 AJIIOMHHHS, 3JIEKTPUUECKH COEOUHEHHBIM C TOYKOH HYJIEBOrO NMOTEHIHAIIA
I'MHa pnist 3amuThl OT BO3MOXKHBIX MPOOOEB Ha TMOTOJIOK M CTEHbI 3/1aHHs (UTO, BIpOYEM, He
BCErla NMOMOTaJio, KaK SICHO M3 PacCKa3aHHOIo BbIE). BOT Ha 9TOT MOTOJIOK M NMPHUXOAHJIOCH
«paspsikatb» ['MH, co3ngaBasi BosHe Oy THMbIE 3BYKOBOH M 3pUTEJIbHBIN 9(ppeKkThl. OOBIUHO 3a
JIEHb 1O TOSIBJIEHHSI OUYEPEJHOrO BAaXXHOTO BH3HUTEpPA, MEHS MpEeayNpexaad O BPEMEHH
TOTOBHOCTH. B HasHaueHHbIN OEHb U Yyac BHavaJle NosIBIsUICS Asekcer Anekcanaposuu Haymos —
«MemkoB, BCE roToBo?». A Kak MOxeT ObITh HHaue? CienoM NOAIIbIBaIa MPOLECCHs BO TJIaBe C
AHngpeem Muxarnosuuem. 4 yxe 3apaHee

MMOAHUMAJ HAIIPAKECHHUE Ha KOHOACHCATOPaXx r HHa, 3aTEM — €IIE HEMHOI'O IpH

TOCTSIX U — 3aIyCK, FPOXOT, MPOOJIECK paspsiia — MOIIHAsT HUCKpa IJIHHOH
canTuMeTpoB 20. B KOHLIE KOHIIOB, MHE HagOEJO PUCKOBATb — MOJYYHUTCS -
He mnoJiyuntcsi, U Mbl B Touke ['MHa, rpoe HanpsikeHue DOCTHraso

MaKCHMyMa, TIPUCTPOHJIA HEOOJIbIIoe OCTpHe, oOecreuyrBaBiiee MpH

N g >~

MEHBILIEM HaIpsKEHUH pa3psil. ['ocTsM cHU3y (a MHXEKTOp pacrosaraics Ha

Anekcel TMOJICTABKE BBICOTOM METpa B MOJITOPA H HMEJ BBICOTY €Ilé C TIOJITOpa MeTpa)
AJNICKCaHAPOBHY  (\1hye pe GBIIO BHAHO, M MATEHBKAS XHTPOCTb 3/I0POBO OGJErUHIO HaM
Haymos

KH3Hb.
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ITocne ycnemnoro Beona 'MHa B gefictBue BopHc npensnoxun HanmucaTb MHE CTaTbhio B
KypHa «JeKTpruuecTBO». Hanrcan, oTnpaBui B peIaklHIO H. .. TIOJYUYHJ OTBET, UYTO «CTATbhsl HE
NPHUHSATA, T.K. HE MIPEACTAB/sIET HAYyUYHOTO HHTEepeca». A MbI-TO ¢ BoprcoMm HauBHO cuMTaH, YTO
Oooppba c 9ddeKToM MapasUTHbIX KOJeOaHHM Kak pa3 M MPeNCTaBJIsieT HHTEpeC Iisi
9JIEKTPOTEXHUKH. «Hanumu UM, 4TO HUKOI/a HE CUMTaJ 9TOT JKYpPHaJ HAYyUYHBIM» - MPEIJIOKHI
Bopuc. Tak s u caenan — HEOOJIBIIOE «XYJIUIAaHCTBO HA Hay4YHOH mouBe». [lo3gHee ysHaj, uTo
9TOT XYpHajJ — BEJOMCTBEHHbIH, U IUIATHUT rOHOpapbl. Bc& 0OBSICHSIIOCH MPOCTO — HE M3 TOTO
BEJOMCTBA aBTOP. BripoueM, s1 He ObLIT UCKITIOUEHHEM: HEAABHO MPOYMUTAJI, UTO B CBOE BPEMS 9TOT
JKYpHaJI OTKJIOHMJ cTaTbio Mosogoro B.A.KorenbhHukoBa, rae Obula chopMyJIMpoBaHa €ro
3HaMEHHUTAasl TeOpeMa — IO MPHUHHE «Y3KOTOHMHTEepeca TaHHOW CTAThH».

K nery 1964 r. unxekTop ObLT 3amylleH C TOH CaMOW «IJIMHHOW» YCKOPUTEJIbHOU
TpyOKOH M «BbAAT» My4oK ¢ TokoM (.3 ammepa, HUKaK He Oosbie. TpyOKy yKpOTHIIH, U B
nexkabpel1964 r. nonyuwnu ax 5 amnep, a B Mmapte 1965 r. HHKeKTOp ObUI OKOHYATEIBbHO TOTOB K
MOCTaHOBKe Ha B-3 — Mmyyok 2JIEKTPOHOB C TOKOM JI0 2 amriep B HUMITyJIbc€ MPOXOAWJ Yepes
TPAHCTIOPTHPOBOYHBIH HUMITYJIbCHBIH COJIEHOMJ M YCHENHO OTKJIOHSUICSI MAJEHbKHM BITyCKHBIM
MarHuTuKoM. Beé! Moxkno nepeesxats. M nepeesn Havasncs. 1o aTomy ciyuato Ta ke «DHeprusi-
HMITYJIbC» HE PEeMHHYJIa 00bsIBUTh: «MoJutHHuH Oosibie He OyaeT!».

Hcropus cenpbmas — «JloBymka A HcenbMbl» (1961 — 1966)

[Tepebie kanmupmatckue nucceptamuu HMSADoBue B ['opoake ObLIM 3alIUIIEHBl «TaHIEMOM»
CranucnaB PoguonoB — bopuc Uupukos, nomuutcs, B 1960 r. O6e aguccepTanyoHHble pabOThI
OBUTH CBSI3aHBI C TpPEIIOKEHHOH AHIpeeM MHUXaHIOBHUEM «MarHHTHOH NpoOkoi» . Craa
PonuoHOB sKcniepUMEHTaNIbHO MOKa3ajl paboTOCMOCOOHOCTh MPENJIOKEHHOH CXEMbl B H3SIIHOM
9KCIEPHUMEHTE N0 U3MEPEHHIO0 BPEMEHH KHU3HH MMO3UTPOHOB OT PaJUOAKTHBHOIO pacnaja TPUTHS,
3alyMEeHHOTO B «MTPOOKY». DTOT 9KCIEPUMEHT BOIIET BCKOPE B YUCOHHKH 1O (PU3HKE TJIa3Mbl. Y
Bopuca 3amaua Obuta ciloKHEE — €ro HMHTEPECOBAJIM YCJIOBHSI HAapyLIEHHsl aguabaTHUECKOro
WHBApHAHTA MPH IBHKEHHH JIEKTPOHOB B MAarHUTHOM MoOJie MPOOKH — Ta camasl «HeJWHeHHasi
IUHAMHKa», KOTOPOH OH «3abosien» panbiie. Korga HaunHanacek 9Ta paborta, B ['oponke emé He
ObUIO JOCTATOYHO MOIIHBIX KOMIIBIOTEPOB, M €CTECTBEHHbIM pELIeHHEM OblJI0 IPOBEPHTH
AQHAJIMTHYECKHE PACUYEThl 9KCIIEPUMEHTAJIBHO.

B naboparopun YupukoBa Obuia coopyskeHa HeOoJiplasi JOBYHIKa-«mpoOka» JIH, u
OpyXKHasl TPOHWIA SKCrepuMeHTaTopoB — AHcenpma [lybununa, Jleowapn Tpaitinun u BukTtop
[ToHOMapeHKo MpHHSUIUCH oA pyKoBoACTBOM bopuca 3a paboty. Koraa s npuexan B ['opoaok B
HosiOpe 1961 r., noBymka yxke padoTana. CJIOBO «OpyKHas» 3[0€Ch HECTYYalHO — «JIAsIUCh» BCE
Tpoe MekAy COOOH TMOCTOSIHHO, UYTO OTHIOAb HE Hapylmasjno AEHCTBUTEIBHO APYKECKOH
atMocdepsl B rpyIie H B 1abopaTopur, MOCKOJIbKY CBAapbl ObUIM UCKJIIOUMTENIBHO MO0 HAyUHbIM H
TEXHHUYECKHM BOMNPOCOM, YTO CJIYKHJIO MOBOAOM MJISI NMOCTOSIHHBIX IIYTOK OCTaJbHOHW 4YacTH
nabopaTtopud. Bopuc BbICTymaji, Kak BOIOHUTCS, «YCHOKOHTeNeM». [IoCTerneHHO Bce TPyAHOCTH
ObUTH TpoMIeHbl, B BakyyMHOH Kamepe JIH ¢ pe3suHOBBIMH yIUIOTHEHHSIMH (!) B C TOMOIIBIO
OTKaYKK JU(PY3HOHHBIM (MACISIHBIM! HO, KOHEUHO, C Aa30THOH JIOBYHIKOHM) HAcocoM ObLI
nonyuen Bakyym 510 "° Top (!). B pesybTate k ety 1964 r. ynanoch «3acTaBHTb» 31EKTPOHBI

1 -
’ Bonee MpHHATHIH CErofHs TEPMHH — «IIPOOKOTPOH»; HE3ABHCHMO H B TO K& BPeMs TPEIOKEH aMepHKAHIEM
P.IToctoMm (R.Post).
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«0OJITaThCSI» B JIOBYLIKE OUEHb OJIFO — MaKCHMaJIbHOE BpeMsl H3HH cocTaisuio 40 cex. 1o
ObUT BBIIAIONIHHCS pe3yJIbTarT.

3nech ymecTHO pacmmdpoBaTh 3arajgounyo abopesuatypy JIH. [lepBas OykBa oueBHuIHA
— «JloBymka». A «H»? Koro noButs? Kak HemaBHO pacckasasa MHe AHcesnpma HukonaesHa,
OoykBa «H» npunamiexana cioBy «HedTponHas». Bot yx HeoxumanHocTb! JIOBUTh HEHTPOHBI?
Her — y Bopuca Obuta upaest 3axBaTbhiBaThb B JIOBYIIKY 9JEKTPOHBI OT pacnaja HEHTPOHOB,
CIIOKOMHO MEPECEKAIONUX MArHUTHOE MOJjie JIOBYMKH (n => p* + € + V). na storo oH
MPEeaJIOKUI TOMECTHTb JIOBYIIKY OKOJIO Kakoro-HuOynp peaktopa. Ho Hamuoch Menee
9K30THUECKOE pelleHre — 9JIeKTpoHHas nymka. Mnes peaktopa otnana, a 6yksa «H» B KogoBoH
ab0OpeBHaType OCTaIOCh.

MU nHamo ke ObuUlO TakoMy CIyuuTbcsi, uTOo B MSD HarpsiHysl «BBICOKHH TOCTb» -
IIpesupenr AH CCCP akapemuk M.B.Kengpmu. B 510 Bpemsi HMHCTUTYT He Mor emgé
MOXBAJINUTBHCS pe3yJbTaTaMu MUpoBoro kjacca. [Ipasma, BOII -1 yxke «Bblmes Ha CBETUMOCTD»,
BOIIII-2 npunsin nepBble 9JeKTpoHbl, B3 ¢ BHyTpeHHMM HHXkekTopoM Bbigan 300 ammnep

12 o
9JIEKTPOHOB), OBLT MPOJEMOHCTPUPOBAH METOH Mepe3apsiAHON

9JIEKTpOHHOTO Toka (3-10
WHKEKIHH, BOBCIO IIUIM 9KCIEPHUMEHTHI N0 (pU3MKe Mmiaasmbl... Ho — HykHa Obula «H3IOMHHKa». A
TyT — JIH, TOT ke MexaHu3M yAepxkaHHsl SJIEKTPOHOB, UTO U B paJHALHOHHBIX MOsicax 3eMJIH,
Tema, Tak Omuskas I'nasHomy Teopetuky''. Kak TMOTOM «I0 cekpeTy» pacckasan AHcesbMe
Annpeit MuxaiioBuy, Kak pa3 JOBYLIKa U OHpaBHach Ooiblie Beero Ilpesnnenty.

A paspie Obia BeicTaBKa B JKeHeBe, rie JEMOHCTPUPOBAIUCH JOCTHKEHHSI COBETCKOM
Hayku. Ot US® 6bu10 pemeno BbiBe3TH Tyaa JIH, Tem Gosiee, 4TO CKpOMHBIE pa3Mepbl MO3BOJISLIH
9TO JejiaTh, a IJIMTEJIbHOE BpEMSl KHM3HM 3JIEKTpoHOB B JIH nenanm sKcroHAaT oueHb Jaxe
«J1IeMOHCTpabenbHbIM». Kak BoAMTCS, KOMaHAY, B KOTOpPYIO, €CTEeCTBEHHO, BoIUIM bopuc,
AHcenbMa 1 BukTOp, 6€3 KOTOporo HUKakoro Bakyyma B JIH HHKOr1a He BO3HHKAJIO, «yCHJIMIIH».
D10 Kak B (pyTOOJIE — MOMHUTE 3HAMEHUTBIH MOCJEBOCHHBIH BbI€3]] MOCKOBCKOrO «JlMHaMO» B
Anrmuo? Ins ycunenus: nob6asunu Hukonas JementoeBa u3 «Cnapraka» U BeeBosioga Bobposa
u3 LICKA, 06a noToM BbI3bIBaJIM BOCTOPTH aHIJIMYaH (PHIIUTPAHHBIM IpHOIHHTOM. A u3 USAD nis
ycuienust nobaBuiad Baguma BosiocoBa, Kak ONBITHOIO SKCHEPHUMEHTATOpPA, M 3aMECTHUTEJs
oupexkTopa Anekcangpa AOpamosuua HexeBenko. OH TO, Kak pacckasbiBas MHe bopuc, n
«oTnuumicsi» npu coopke JIH B JKenese. [0 OTKpPBITHSI BBICTABKH OCTABAJIHMCh CUMTAHHbBIE [HH,
paboTtanu 6e3Bbl1a3HO. MCKpeHHe keast XOTb YeM-TO IOMOYb, AJlekcanip AOpaMOBHY, MYy KYHHA
COJIMAHOW KOMIUIEKLIIMH H TOJ «METP-BOCEMBIECSIT» POCTOM, B3SUICS MOJHOCHTb CTEKJISHHYIO
BaKyyMHYIO KamMepy H, HEJOBKO NOBEPHYBIUMCb, 3aLENHJI €10 3a KaKYlO-TO JKEJIE3sIKy H pasHEC
kamepy Bapebesru! Uto genats? Ho He pacTepsiinch — cpouno camonéramu U3 HoBocubupcka B
KeneBy Obuta poctaBieHa HoBass Kamepa. JIH 3apaGotana CBOEBpeMEHHO, MPECTHK
OTEUECTBEHHON HayKH He MoCTpagal.

OkcnepumenThl Ha «JIH» Obimn 3akoHuensl B 1966 r. K Tomy Bpemenu, gymaio, bopuc
HOHs1, yTo M3yuuTh Ha JIH TOoHKHe 9¢exTbl HecoxpaHeHHsl aguabaTHUECKOro HHBapHaHTa
OUEHb CJIOKHO, A2 M BAKyyM OBl BCE-TAaKM HEJAOCTATOYHO BBICOKHMH. A MOXET ObITb, U CHJI
MaJeHbKOH rpynmbl He xBaTano. K Tomy ke, AHceabMa — TJIaBHBIH «MOTOp» TpyHIbl —
BbIHYkIeHa Oblia BepHyThcsl B MockBy. Ho, Tak unu unaue, paboTa Oblia 3aKpbITa.

11 .
Tak umeHoBascst M.B.Kenapin B TO BpeMsi B «OTKPBITHIX» MTyOJIHKALHUSIX, HOCBSIIEHHBIX KOCMOCY, XOTsI, KOHEUHO,
3HaK TOXIECTBA MEKAY 9TUM THUTYJIOM H JTHUYHOCTHIO [IpesnnenTa AH MOTH OCTaBHUTh TOJIBKO «IIOCBSIIEHHBIC .
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Anexkcanap AOpamoBuu HekeBEHKO — «CTaJMHCKHH
AMPEKTOp», KOToporo AHuped MuxalaoBuu «HaOpajics
HaxajabCcTBa» (MO COOCTBEHHOMY Mpu3HaHHio A.M.)
«CMaHMTb  C  TIOCTa  JUPEKTOpa  KpYIHEHIIEro
HoBocubupckoro  TypOoreHeparopHoro  3aBoja B

samectuTesd gupexkropa HAD no npoussoacTey»

[TokazarenbHo Apyroe — bBopuc oTkaszancss ObITh COABTOPOM IMyOJIUKAIMH HETPHUBHAJBHBIX
pe3ysbTaToB, nojyueHHbIX Ha «JIH». EnuncTtBennast myOnmkamusi mo «JIH», rme oH B umcie
aBT0p0B12, MOCBSIIEHA OMHCAHHUIO 33J1aUd 9KCIIEPUMEHTA, €ro IOCTAaHOBKH, METOAMKH M3MEPEHHI
W T.I.. 30ech, KOHEUHO, MCXOOHAs HAess W MHOroe Apyroe mwio oT bopuca, a BOT cam
9KCIIEPUMEHT OH He MPOBOJIHII, T.€. He MOJIydyall BAKYYyM, HE HACTPaMBaJl HHKEKIIHIO 9JIEKTPOHOB H
HE U3MepsUT BpeMsl UX JKU3HU! DTO Aenanu Opyrue, a 3HauMT - «He moanuceiBaio paboT, KOTOPbIX
He BbIMOJHsUT!». Ha 9TOM OH Bcerga cTosut TBEPIO. AHAJIOTHUHASI HCTOPHS MOBTOpUIach Ha B-3.
Ho 00 stom pasbime.

Hcropus Bocbmast — «CKalbHasi CTeHA H JIEKTPOHBI B YCKOpsitomeM mnosie» (1964 r.)

28 aprycra Toro xe 1964 r., B cepeauHe IHs, H3-TIOJ HOT MOEro TOBapHIIa, TEPBbIM
MPOXOIUBIIUM CJIOKHBIM y4acTOK cTeHbl nmuka «Tpya» B maccuBe BepHIMHBI Tanrap, 4To mon
Anma-AToH, «ymuia» 300pOBEHHas IpaHUTHAsl TuMTta. M Tpaektopus e€ mojéra He OCTaBjslia
COMHEHHSI, YTO MOJ HEE HEMHHYEMO JIOJKEH YTOAMTb KTO-TO M3 HAC TPOMX, MPHIOTHUBIIUXCS Ha
KPOXOTHBIX MOJIOUKAX HUKE B OXKHJIAHHH, KOTJa Hall JUIEP BbIHAET BBEPX «HA BCIO BEPEBKY» U
OpraHM3yeT CTPaxoBKY IS cienyiomero. Yepes Kakue-To JOJH CeKYHJIbl CTaJO SICHO, UYTO 9THM
«KeM-TO» Oyny s. A panpmie BCE€ ObUIO, KaK B IUIOXOM KHHOOOEBHKE, TIAe TepoH, BHAS
noAOPOIIEHHYIO eMy I'paHaTy, BbIIEPKHBAET HYKHYIO May3y U Opocaet e€ oOpaTHO, HE OCTaBJIsIs
BpEMEHH MPOTHBHUKY Ha MOBTOPHbIM Opocok. [IpumepHO Tak MOCTYNHJ M $I: OKOHYATEJIbHO
yOeIUBIIKCH, UTO TIJIUTA JIETUT MPSIMO HA MEHSI — MPBITHYJI B CTOPOHY B HAJEKJI€ MEPECKOUUTh Ha
cocegHud yctymuuk. He ycnen — mimTa mapaxHyJia o pyke U HOTe, HO yJap «B MOJETE» crac
MeHsI OT HEeHU30€XKHBIX MEepPEIOMOB, OCTAHbCS 51 CTOSITb HA MeCTe. A TaK MOBHC Ha CTPAXOBOUHOU

BEPEBKE.

He Oymy pacckaspiBaTh, Kak peOsiTa MOMOIJIA MHE OOJIE3Th OO TMOJINAAKH, TOe MOXKHO OBUIO TOCTaBHTh
NajaTKy, Kak Ha CIEIYIOIUHA JeHb 51 HAa OJHOM pyKe M OJHOH HOre JIe3 OCTaBIIYIOCS YacTb CTEHHOrO MapiipyTa
(ley3b$I, KaK MOTI'JIM, IIOATSATHBaJIXd Ha BepéBKe). I'maBHOEe — obOomnutoch Oe3 crmacaTenbHbIX pa60T, MbI B3OIJIM Ha

Bepﬂll/IHy, 6HaFOﬂOHy1{HO Cl'lyCTI/UII/ICb U l'lpl/I]J_UII/I B anbrmarepb.

JIlomMa ccamuHbl U CHHSIKM Ha pyKe OBICTPO 3aXHJM, a BOT HOra pacrnyxjia, U XUpPYypr
OTMpaBWJI MeHsi B OOJIbHUILY Ha omepauuio. bopst HaBeman MeHs B OOJIbHHUIIE, a uepe3 Helelo,
KOrja MeHsl BbIIHUCAJIH, 3a0pasl K cebe JoMoH. [lesio B TOM, 4TO ceMbsi MOsl ObljIa B pa3be3de —
JKeHa B 9KCIEJHUIMH, ChlH, KaKk BoAMTCS, y 0abymku B Mockse, a bopuc Ttoxe Obi1 ogun — Ounst
yexaja ¢ TeaTpoM Ha ractpoyid. Yem 3aHSITh «BPEMEHHOTO HHBaIHOa»? OU3HKY — (PHU3HKOBO:
«JlaBad HamuimeMm cTtaTbio!». K ToMy BpeMeHH 1o HHKEKTOpYy Habpajioch JOCTATOUYHO MaTepHaa,
1 HauOoJiee HHTePECHOH HaXOAKOH ObLIO peleHre 3agaud 00 YCKOPEHHH HHTEHCHBHOTO MyuKa B
OJIHOPOJIHOM 3JieKTpruuecKkoM nojie. C yuéTom pesisiTUBM3Ma Takasl 3ajaua elg He Obula pelleHa,

" A.H.Iy6ununa, JI.51.Tpaituun u B.B.Unprkos, JIOBYIIKa ¢ MATHUTHBIMHE NPOOKAMH, PACCUHTAHHAS HA JUTHTENILHOE
yaep:kanue 371eKTpoHoB, XKXIT®D, 1.49 (1965) ctp. 373.
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a MHE yJaJocb HaWTH MOACTAHOBKY, KOTOpas IMO3BOJISLIA MOJYUYHThb AaHAIUTHUECKOE pEIIEHHE,
XOTSI U MPUOJIMAKEHHOE, HO BIIOJIHE YAOBJIETBOPHUTEJILHO OIMHUCHIBAIOIIEE W3MEHEHHE MapaMeTpOB
nyuka. CerogHsi, B BEK NEPCOHAJbHBIX KOMIBIOTEPOB, TaKas 3ajaya PEMAeTCs] UYHCJIEHHO
«3JIEMEHTapHO». A BOT Torja BooOuie ObUIO HE SICHO, HACKOJIbKO KPUTHUYEH TEMI YCKOPEHHS —
MOMHHUTE YCKOPHUTEJbHYI0 TPYOKY, KOTOpYIO 1 yKopoTHi. Ho BHauasie Hy:KHO ObUIO paccuMTaTh,
HACKOJIbKO HY)KHO YKOpauuBaTh U UTO 9TO AacT. OTBET s U MOJYYHJI HA OCHOBE MPHOIHKEHHOTO
peleHusl.

Korpa s mokasan cBou pacuétel bBopucy, oH ckazan, 4to 1uisl MyOJIMKalUH 3TO «BIIOJHE
MPUJIMYHBIA Pe3yJIbTaT», HO TMPENJIOKHUI PACHIUPUTh COJAEpKaHHE CTaTbd W PACCMOTPETb
MOBEJCHHE WHTEHCHUBHOTO IyUyKa PEJISITHBUCTCKUX 3apsKEHHBIX UACTHI B CBOOOJHOM
MIPOCTPAHCTBE, UTO TaKXke B JINTEpAType HE BCTPEUAIOCh.

MBb! npHHSUTHCD 32 paboTy, U IPUMEPHO Uepe3 HeJeo, Koraa s yke oOpén cnocoOHOCTD
nepeMeIieHn st © MOT TIOKHHYTh «JOMAITHUH TOCTIUTAJIb», CTaTbhsl Oblia roToBa. [Jis MeHs 9To ObL1
MIEPBbIH OMbBIT COBMECTHOH <«JIUTepaTypHOW» paboThl ¢ Bopucom u BenukosenHas IMKojga —
YUUTBhCS HANHCAHUIO HAYYHOM CTaTbH, TIIATEJNBHOCTH (DOPMYJIHPOBOK, BBIOOpY JeTasiew,
HEOOXOOUMBIX IJIsl SICHOCTH W3JIOkKeHHs, U T.M. CrtaTes Obl1a onmyOJMKOBaHA BHauajle B BHJE
npenpuaTa USID, a B nexabpe 1965 r. Brimuia B JKypHase TeXxHHUeCKOH (usukn . JleT Ha gecsTh
OHa CTaJla «HACTOJIbHBIM MOCcOOHeM» IS HsipOBLEB, paOOTABIINX C HHTEHCHBHBIMU MTyUYKaMH.

Hcropus nsaras, okoHuanue — «b-3 u PCIID» (1964 — 1967)

Ycnexu Ha B-3 ¥ cBsisaHHasi ¢ HUMH HaJek1a MOoJydeHus: B Oymmkaimem Oymymem POCIT
3acTaBWIM DBopuca BepHYTbCS K TEOPETHUECKOMY aHaJM3y MpoOJeMbl YCTOHUYHBOCTH 9TOTrO
«XHTpOro» obOpasoBaHus. Yxke B 1964 r. OH pacckaszan Ham, TpyIIe CBOHX COTPYIHHKOB,
Pacyu€Thl, BHIIOJHEHHBIE UM HA OCHOBE JUCIIEPCHOHHOrO ypaBHEeHHs. [Ipyu 9TOM OH mpHroBapHBal
— «BBI BCE JIOJIKHBI HAYUHTHCS TOJIb30BATHCS 9THM (D (PEKTHBHBIM METOIOM>.

3ameuy, UTO s TIOC/IEOBA 9TOMY COBETY M MO3XKe He pa3 yOekHacsl B CIpaBeaIMBOCTH
€ro CJIOB, CKa3aHHb

Pesynbrat, nonyuyennsiii bopucom, 6bu1 10BOJIBHO
00eCKYpaXUBAIOIIUM: YCTOHUHBOCTD 9JIEKTPOHHOTO MyUKa,
HUpKyJupyonero B b3, ecyi 1 MOKHO MOJTy4HUTh MPH HY KHBIX
napamMeTpax, TO MPH BBITIOJHEHHH OIpeAeIEHHBIX YCIOBHH,
YTO clieJIaTh AOBOJIBHO HEMpocTo. Tem He MeHee, Toraa ObLIo
pelIeHo, YTO SKCIIEPUMEHT HYKHO MPOAOJIKATh, T.K. B

TEOPETHUECKHX pacuéTax ocTaBajaach 3aMeTHAas JOJIsI
HEOIpeAeIEHHOCTH, CTPOro 3anpera Ha cymectBoBanue POCII
pesyabTathl bopuca He Hanaraim.

Ony6smkoBanHast BoprcoMm ctatbst Oblia OHOM U3 TIEPBBIX MO

npobJyieMe YCTOHUMBOCTH MYYKOB 3apsDKEHHBIX YAacCTHIl B YCKOPHTEJSIX — HOBOMY HAay4YHOMY

HalMpaBJIeHHIO, MOTYyYHBIIEMY B JaIbHEHIIEM Ha3BaHHUE «(pU3HKA MYUKOB 3apSIKEHHBIX YACTHI.
A pena Ha B-3 mum geHCTBHTENBHO HETUI0XO0. MBI CMOHTHPOBAIM WHXEKTOP M HAUAJIM 9KCHEPUMEHTHI 110
HaKOIUJICHHIO 9JIEKTPOHOB, BIYIIEHHBIX B KAMEPY CKBO3b SIPMO MarHuTa. MH)eKTop OblI yCTaHOBJIEH Ha CMELHaIbHOH

" U.H.Memxkos u B.B.Uupukos, ®oKycHpOBKa HHTEHCHBHOTO 3JIEKTPOHHOTO TTyUKa B YCKOPHTEBHOH TpyOKe,
XKT®, 1.25, Bom1.12, 1965 1.
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miaatdopme, Ha BepxHeH Kpbiike Maruuta. IIpaBma, B 1966 r. u3 Bcero cektopa UupHKOBa B 9KCIEPHUMEHTaX
HEMOCPEACTBEHHO yYacTBOBAIH s, MOM IUIUIOMHHK Cama Bopuckus, Hamm mabopanTsl Bsiiino Kypenadinen u
Bosnonsi BeneriueB, a CranucnaB BopucoBuu [opsiueB oOecrieunBan HaMm Bce KOHCTPYKTOPCKHE pa3paboTKH,
BO3HMKABIIHE 110 X0y paboThl. TeM HEe MeHee, HaM yAaJIoCh IPOABHHYTHCS JOBOJIBHO JAJIEKO — HE TOJIBKO HAKOIHTD,
HO U YCKOPUTb 10 7 M5B pexopaHoe 4uCIo 9JIeKTPOHOB B KOJIBLEBOM Iyuke paguycoM 85 ¢M u ¢ TokoM 300 A, unu
3-10 " aneKTpOHOB, HUPKYJIHPYIOMHX B KaMepe'*. DTOT pe3yNbTaT He MPEB3OMAEH 0 CHX TIOp JUIS OETATPOHOB.

Bopuc HacTosu1, 4ToOBI 9TH pe3ysibTaThl I JOJOKHI Ha 3aKpbiToM paboueM coBemanud B yOHe, rae B
OUAH, B maboparopuu B.I1.CapanmeBa, B TO ke BpeMsl IUIM HWHTEHCHBHBIE HCCJIENOBAHHS IO pa3paboTKe
MpeJIOKEHHbIX UM B coaBTOpcTBe ¢ B.HM.Bekciepom «yckopuTesns 3apsiKeHHbIX KoJsell». 3aceJaHue, Ha KOTOPOM S
JOKJangpiBaj Hamy paboTy, BEN Bnagucnas IlaBnoBuu. MeHs yAMBHIO, YTO OH KaK-TO CIEP:KaHHO BCTPETHII
coOOIIEHHE O TOJTYYEHHH TAKOrO MHTEHCHBHOTO Mydyka. M ToJbKOo MHOrO JieT cmycTsi, yxke paborast B OUSIH, s u3
pacckas3oB YYaCTHHKOB T€X paOOT MOHSUI MPHYMHY TaKOH COECPKAHHOCTH — Mbl NPEBBICHIIM HE TOJIBKO (PaKTHUECKH
JOCTUTHYTOE YHMCJIO 9JIEKTPOHOB, HO U 3asIBJICHHOE B MIPOEKTE.

PaboTta Bopuca umena njisi Hac Jajieko HAyIIHE
nocyieacTBusi. AHIpert MuxaiaoBUu KOHEUHO K€ 3HAJI O
pesynbrarax pacuéroB bopuca. [la u ctatbs B meuvatb
yXxogwia ¢ ero OnarocioBeHusi. Bc€ 9TO TOJBKO
100aBHJIO COMHEHHUH B LIeJeCO00Pa3sHOCTH MPOJOJIKEHUS
9KCNEPUMEHTOB - npobyiemM BHIHO ObLIO

MpPeAOCTaTOYHO, a MEPCHEKTHBbI MPEACTABJSIUCh HE
s sgcHbiMH. [la v cama uges npumeHenust POCII gns
YCKOpPEHHs MPOTOHOB OO BBICOKMX SHEPrudl ¢
__ YACpXaHHEM HMX B MAarHMTHOM T[0JIe 9JICKTPOHHOTO
KOJIblIAa CO BPEMEHEM Kak-TO MOOJIeKJa: Ha TOPH30HTE
: yXK€ Maslyuja 9pa CBEPXIIPOBOJUMOCTH, CYyJMBLIAS
Oonpmue MarHuTHble moniss. K Tomy ke K 9Tomy
| BpemeHn Anaper MuxangoBuu OblT YBJICUEH CBOEH
cleaywmen uaeer — 9JeKTPOHHBIM oxJjaxiaeHuem. Ha
" —— » 9KCMEPUMEHTAJIBHOE  HCCJIEIOBAHHUE 9TOTO0  METOHa
BeTarpoH b3 ¢ BHEIHUM HHAKEKTOPOM TpeOOBAINCH CUJIbL, A HX, KaK BCEraa, He XBaTaJo.
H BoT, B pasrap Hamux sKcnepumMeHToB Ha b-3, B
nyabToBYI0 npumen Cama CKpHHCKHH U MOBEN CO MHOH

UHTEPECHBIH pa3roBop 0 (hOPMHPOBAHUH

«XOJIOJIHOTO» 9JIEKTPOHHOTO IMyuyka B MAarHUTHOM MoJjie. 3aBEM OH MeEHS, YTO Ha3bIBaeTCsl, «C
nojiobopoTa» - 3ajavya Obula OUYEHb yBJeKaTeJbHOH. Bckope Mbl co CranuciaBom ['opsiueBbiM
YK€ COOpY3Kald YCTAaHOBOUKY C UMITYJIbCHBIM 3JIEKTPOHHBIM IyUYKOM U peKyIlepaurend SHepruu —
«Vis-a-vis», mpoJoykasi MeXIy TeM sKcrnepuMeHThl Ha b-3. A 3atem Bech cextop YupukoBa
coOpan AHgped MuxaiaoBud ¥ 0OBsIBUJ, UTO HAc pacopMHpoBbIBalOT: bopuc yxomut B
«YHCTBIE» TEOPETHKH, OJHA TOJOBHHA CEKTOpa nepexoguT K Bamumy Ayciengepy, Ha
NPOMBILUIEHHBIE YCKOPHUTEIH, a Ipyrasi oOpasyet rpynmy B JabopaTopur CKpUHCKOTO 1151 paboT
HaJl Tpo0JIEMOH 3JIEKTPOHHOT'O OXJIaXIeHHsI. PYKOBOAUTH 9TOH IpymnmoH MopyyeHo MHE.

Kak-To mnocine o9toro s cnpocun bBopuca — mnouemy OH pemwsn paccTaTbesl €
aKcriepuMeHToM. OTBET ObLT 17151 MEHsI HECKOJIBKO 00ECKYpaKHUBAIOMIKM: «3Haelllb, - CKa3al OH —

14
A.T.Bopuckus, C.B.I'opstues, 1.H.MemmkoB, 3akI0UHTEIbHBIE 9KCIIEPUMEHTHI M0 TOJTYUEHHIO IPeIeIbHOTO TOKA B
6eratpoHe B-3 co cnimpaibHbIM HakorteHHneM, npenpuHt USAD Ne203, HoBocubupcek, 1968 r.
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B 9KCIIEPUMEHTE CJMIIKOM AOJrO MPHUXOOUTCS kJaThb pe3ysbTaTa...». Hago ckasatp, yto emé
roga ¢ 1965-ro OH Hauan aKTHBHO HCIIOJIb30BATh KOMIbBIOTEpP, MEpeHiss MOCTENeHHO K
KOMITBIOTEPHOMY MOJEJIMPOBAHHIO OOJIBIION CJIOKHOCTH. Toraa Ha BerumciurtenbHOM LIEHTpe B
AKazeMropoke TOSIBWICS TMEpBbIA AOCTAaTOUHO MOIIHBIA KOMIIBIOTED - «3JEKTPOHHO-
BbIUMCJIMTENIbHASL MalikMHa» (DBM), Kak Torga ropopuwid. DTo Obljla MallHHA OTEYECTBEHHOTO
npousBogactBa — BOCM (Bosbmas DnektponHo-CuétHast Mamuna). B UA®e opranusoBamu
JeKUMH cneunanucta u3 Bl o usyyeHuio si3blka MporpaMMHpPOBaHHs «Anron» - @opTpad B TO
Bpemsi B Cubupp emé «He nobpaicsi». Muorue usidoBubl, 1 Bopuc cpeau HuX, ctapareyibHO
Noceman 3TH Kypchl, a s MOCJENOBaJ] ero NMpUMepy — HYXKHO CKasaTb, UTO IOJb3a ObLIa
HecoMHeHHas. M Bckope Bopuc Hauvan nmucaTh cBOM mepBble NporpaMMmbl Ha AJITOJie M BECTH
pacué€Tbl, KOTOpPBIE Ha3blBaJl «YHUCJEHHBIMH SKCIIEPUMEHTaMH». AHIpeH MuxaniaoBu4, KaxkAbIHA
pas, cJbllIa 9TO BBIPAXKEHHE, CBUPENE U pa3paXkayiCsl THEBHOM THPAIoOH: « DKCIEPUMEHT MOKET
ObITb TOJIBKO (pusnyeckum!». Bpems ux paccyauno. Ho 06 9Tom syuie pacckaxyT OpyTHe...

Hcropus nepsras - «<UupukoB — Yuuresb» (1960 — 1990)

Bopuc, kak s yxe nucai, 6bU1 OTHUM U3 MIEPBBIX JIEKTOPOB-(PHU3UKOB Ha (hU3HUECKOM (paKysbTeTe
HI'Y. Brauane oH umTan «Bcé» - BCIO 00myI0 (bU3HKY, KOTOpas cTpousach no byakepoBckomy
3aMBICJTy Kak €JIHMHBIH KypCc — OT MEXaHMKH A0 sAepHOH usuku. IIpu ostom, ckaxewm,
CIELIMAJIbHASL TEOPUSI OTHOCUTEJIBHOCTH YHMTAJIACh YK€ B MEPBOM CEMECTpE MEPBOro Kypca Kak
YyacTh KJaccuueckor (He kBaHTOBOM!) MexaHuku. [loutu nBa nmecstka BeimyckoB ¢dpusdpaka HI'Y
«IPOILTH Yepe3 pyku» Bopuca.

Crynenuyeckud (pOJBKIEP HE MPEMUHYJI «OTMETUTBCSI» Ha TOMYJSIPHOM JiekTope. [la s u
caM CJbIIaJ OT HEro 3ByvaBllee, KaK adopu3M:

"®U3HK JOKEH YMEThb UCIIOJIb30BaTh OCHUIUIOTpad Kak «4E€pPHbBIN SIUK» .

U B 9T0 OH BKJIAgpIBan TJYOOKHH CMBICJ — HE HYKHO 3HaTh «BHYTPEHHEE» YCTPOMCTBO
HU3MEPHUTEIBHOIO MpUOOpa — HO HYXKHO 3HATh €ro XapaKTepUCTHKH. s ocuuiuiorpada sto
BXOOHOE  COMPOTHBJIEHHE, UYyBCTBHTEJIBHOCTb, CKOPOCTb  Pa3sBEPTKH, IOJIOCA  YaCTOT
NPOMNYCKaHUs, U T.I. A yK 4TO TaM Y HEro BHYTPH — A€JI0 KOHCTPYKTOPOB €r0 CO3/1aBIIHUX.

BropeiM o0Os3atenbHpIM ycioBHeM miisi ¢usuka bBopuc cuuTan ymeHue OLEHUBATb
u3yyaembld 9(p(EeKT Mo MopsigKy BEJHUUMHbl — «BHauaje OLEHKH, TOTOM TOYHBIE U AETaJIbHbIC
pacuétsi!». ['myOHHY 9TOro noaxojAa HETPYOHO MOHSTb, €CJIM YHNOTPEOHUTH CJIOBO «MOJENb» -
MOCTPOMJI (PU3HUECKYIO MOZEJIb, CHAEJAJ OUEHKH, U 9TO yKE MOoJjaea.

Ha ¢uspaxosckom KBH Bopucy toxe yaenunu Buumanue. [loMHuTe rpemeBuyi B cBOE
BpeMsi U Ha Beecorosnom KBH kny6 «KBanT» ¢puspaka HI'Y - 910 o1 HUX nonuto «IlapTus, nan
MOPYJIUTh!», 9TaKasl peakiysl Ha «3aMbLJICHHbIH» JIO3yHr «[lapTusi — Ham pyneBou!». OnHa U3
«JJOMAIIHUX>» KBAaHTOBCKHUX LIYTOK — KaK OpaTh HHTErpaj «1no YUpHUKOBY»:

Bepém, nanpumep, [x-dx. M3 cooOpaxeHHi pasMEpHOCTH SICHO, UTO B OTBETE IOJUKEH
NpHCYTCTBOBaTh X. HO M3 COOOpakeHHH CHMMETDHH, pa3 ecTh JBOHKA BBEpXY, TO HYKHO
n00aBUTH IBOWKY BHU3Y. B pesysbTaTe MmojiyyaeM npaBHJIbHBIA OTBET:

fxedx=x/2"!
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4 nHavan mpenonaBath B 1963 r., BEN cemuHapnl «3a bynkepom». Ho Bckope Anmpei
MuxaiioBHY MOJHOCTHIO chan JieKiuu bopucy. A B cenTsiOpe 1969 r. cTtaBmmd He3agoJro Ao
toro pektropoMm HI'Y Cnaprak BensieB Hauasn nepekpauBaTh NpOrpaMMbl U JIEKTOPCKHHM COCTaB.
He 3nato, kT0o ObLT MHMIHMATOpOM — OH WiH bopuc, mymaio, uto «oba cpasy», HO OHH MHE
MPEeJIOKUIH B3sITh Y DopHca «IMOJIOBHHY» Kypca KJIACCHYECKOH SJIEKTPOAMHAMHKH: Bopuc
MPOJOJIKAT UMTATh «KAHOHHUECKUH» TEOPETHUECKHH KYpPC, a MHE MPeiaraaoch «pa3daBUTh €ro
oOmedusnyeckumM MatepuasoM. Tak B Kypce MOSIBUIHCh pa3fesibl «dJEKTPHUECKUH paspsiay,
ABHKCHHUC YaCTHULbBI B 3JICKTPOMArHUTHOM IOJIC», SJICKTPHUUCCKHUE LCITH (Ha SI3BIKE, MPHUBBIUHOM
IUisi (pU3HKA) U TIepeXOHble MPOIEeCcChl B HUX, 3aT€M ONTHKA, BKJIOUasi MaJOU3BECTHYIO TOrIa
@ypbe-OINTHKY, rosorpadHuio, ONTHYECKHE TEJECKONbI, (PU3HUECKHUE NMPHHLMIIBI PAJUOAHTEHH H
PaAUOTENIECKOIIOB, U T.1I.

Cnaprak Tumodeesuu bensies —
pextop HI'Y

Bopuc cpasy ke npennoxun nucath yueOHuk. [lonmpobosanu, aeno nouwio. Beirasgesno sTo Tak.
Pa3a nBa B Henesmo, OOBIYHO BO BTOPOH MOJIOBUHE THSI, SI MPUXOAWUT K UHPHUKOBBIM JOMOH U MBI
yCTpauBaJUCh B KaOWHeTe Bopuca — OH 3a cBOMM pabouuMM CTOJIOM, a 51 cOOKy. BHauane BcE
nmucan bopuc, a MHe oTBoaMIack poJib cobeceanuka. [ToToM, Korja MomIM «KYCKH» MO MOHUM
JICKITHSIM, X KOHCTIEKTBI HCTIOJIb30BAJIUCh KaK «3arOTOBKH», IIEPETHChIBaeMble 3aHOBO. Tak Obliia
HamMcaHa rnepsasi yacTh, Belmeamasi B 1969 r. B poronpuatHoM u3ganud HI'Y. M xots mb1 ObutH
He «HUnbd u IletpoB», HO MepBbIH BBIMYCK MOJYUHJICS B TOYHOCTH IO MX MPHUTUYE B U3BECTHOM
«3anuCHOM KHHKKe»: "IloJro TOTOBWIM HW3[OaHWE, THIATEJIbHO PEOAKTPOBAIM, a Korja
HareuaTagu, Ha OOJIOKKE MPOWIH «DHUUKIoNY nusi»”. B Hamem ciyuae Ha KpacHBOM O0JIOKKE
pacrnoJio)keHHOe MO KPYry HasBaHHe TJIacHUJIo «DJIeK_pOMarHuTHoe moJje»! ['oToBuia 00JI0KKY
3ameuaresibHas XygoxHuua usnarenasctsa HI'Y Hapexna CasenbeBa. Y Apyu€HHO paccMaTpHBast
KHHXKKY, OTTIEUATaHHYIO YK€ TOJIHbIM IMOJIOKEHHBIM €l THPakEM, s cripocui: «Hapas,kak ke Thl

"

Moryia omuOuThesA? " OTBET NpPO3BYYa I HEOKHAAHHBIM: «IDTO HEe OMHUOKAa — TaKk Ha3BaHHE
BBITJISIAIUT Jiyyle, OykBa “T’ HapylmaeT CHMMETpPHIO». BOT yXk AEHCTBHUTENBHO, «HCKYCCTBO
TpeOyeT KepTB!».

[locne mnepBoM KHWKKHM OBl [JIMTEJbHBIA NEpepblB H3-3a IMHKAa MOHX pabdoT 1o
9JIEKTPOHHOMY OXJIQKJECHHIO. 3aTeM MOCJEeIOBAJIM KOPOTKHE BBIMYCKH-OPOLIIOPKH, 10 OJHOH B
roa: 1977-1979, onsarp nepepsiB, 1983, U, HakoHeu, BbinmyleHHBIH CHOUPCKHM OTIEJIEHHUEM
usnatensctBa «Hayka» yueGHHMK «DJEKTPOMArHMTHOE TOJe» B ABYX TOMax . YUeOHHMK 5TOT

MTHOBEHHO CTaJl «papHTeTOM». CeroiHs, BIPOUYEM, €r0 MOXHO HAaHTH Ha CaHTaxX (PU3HUECKUX

5 Y H.Memkos, b.B.YupukoB, DnexTpomarautHOoe mosie, 4y.u. 1 u 2, HoBocubupck, «Hayka», Cubupckoe

orgejienne, 1987 r.
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(paxynbreroB HI'V u MI'Y, a Takke y BbimyckHUKOB ¢puscpaka HI'Y, oTckanupoBaBmMX €ro u
pacnpoCTPaHUBIINX JIEKTPOHHYIO BEPCHIO.

Hcropus necsaras — «akaneMuk UHpHKOB»

B 1983 r. bopuc 6bu1 u3bpan unenom-koppecnongeHToM AH CCCP no Ortnenenuio
obmen ¢pusnku U actpoHoMur (OOPHA). ColObiTHe 9TO OBLJIO HEOpAMHAPHBIM. Bo-nepBbiX, ero
u30paii He Ha «CHOMPCKOEe» MECTO, a Ha «MOCKOBCKOE», T.€. Ha OOIIMX OCHOBaHHSIX, Ile
KOHKYpPEHIMsI OueHb BbIcOKa. Mecta no CHOMpPCKOMY OTAEJIEHHIO, €CJH H BBIOEJSUINCH, TO, KaK
NPaBUJIO, «aIPECHO», <TI0 UMSI PeK», U KOHKYPEHIIHS Oblia, Kak MpaBHIO, HE BBILIE YEM ABOE Ha
onHo MecTo. IIpu BeIOOpax Ha oOmEM OCHOBAaHMM KOHKYPHPOBAJH, KaK NMpaBHio, He MeHee 10
yen. Ha Mmecto. M, BO-BTOpBIX, BOpHc Obu1 M30paH yke B MEpBOM Type TOJIOCOBAHMS, UTO
SIBJISIETCS peAKoCThIo, 0cobeHHO B OODUA. ['naBHbIM «arutaTopom» 3a u3dpanue bBopuca Obln
J.JI.PoToB, B TO BpeMs yxke wieH-KoppecronaeHT AH.

Habbl «0TMETHTb» 3TO coObiTHe, Bopuc u Onst mpurnacuau [IMHTpHSI U MeHs K cebe
noMoH. Bo Bpemsi 9TOro mpHsITHOro Beuepa, KOrjaa, Kak BOJOMTCS, IIYTKH IMEpeMeKaluch C
CEpbE3HBIMH TeMaMH, BopHC «ImomyisipHO» OOBSICHHII, KOTa CIeqyeT TOBOPHUTh «Xa0C», a Korjaa
«XA0C»!

Xaoc — cocrosire Beenennor nocsie Bosbmoro B3peiBa, a Xxaoc — «Hy, B 00meM, 4To Mbl
MMEeM CerojiHsi B CTpaHe U MHUpE...». Y MeHs He3aMeIJIMTEJbHO POAUJIOCh «MHEMOHHUECKOE
MIPABUJIO» JJIsI 3alIOMUHAHUSL:

Yrobsl Kpenue Bam cnanocs,

He ukainoce, He yMxaoch,

TBepno nomuuTe — Xaoc

Boin... OcTancs 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 wmons 1992 r. Otpenenne oOmed ¢usuMkd W acTpoHoMuH u30Opano b.B.Yupukoa wu
II.J1.ProToBa gercTBUTEIbHBIMU WieHaMH (akanemukamu) Poccuiickon Akagemun Hayk.

Hcropus omuaHagnarasa u nocaeaassi: «Ot bem-Tay mo Mononana» (1945-1969)

23 mas 2008 r. B USA®De cocTosuics cemuHap, NoCBAMEHHbIA namsiTH bopuca. 3a nBa nHs
1o cemuHapa s obut y OJik, U OHa MOKasaja MHe HEKOTOpble MaTepHalibl U3 apxuBa bopuca. B ux
yucje ObuM 3anucku cobecenoBanust ¢ A.M.AmxaHoBeiM (cMm. HMctopuio BTOopyio Bbime). Ho
ObulM U OoJiee paHHHE MaTepuasbl, CPeAH KOTOPBIX MUCHMO IIKOJIbHUKA Bopuca YupukoBa Ha
Cranuuio HOubix TexnukoB KpacHonmapckoro kpas, rae skui toraa bopuc (cMm. agpec Ha Komuu
KoHBepTa HUxe). [loka3aTesibHO, UTO MUCbMO HE OCTABWJIM O0€3 BHUMaHHMSI U nepeciaid B MOCKBYy,
Ha Llentpanbayio CTaHLHMIO, OTKY/1a €My H MPHUCJIAIK OTBET (KOMHUsI OTBETa HUXKe). BunuTanTecs,
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HACKOJIBKO JOOpOXKesaTesieH TOH OTBeTa — celyac B PocCHH COXPaHHUIIUCh TOJIBKO «OCKOJIKH» TOH
COBETCKOH CHCTEMBI. ABTOP NMHCbMa U3BHHsIETCS (!), UTO HE MOKET MPHUCIATh

N

e e A R e o [ 2

A BOT Apyroe NMCbMO —O CHELHUAIBHON TEOPUH OTHOCHTEIBLHOCTH. M ONSITh KOHCYJIbTAHT
U3BHHSIETCS TIEpe ] IOHOIIEH, UTO He B COCTOSIHUM JaTh OTBET Ha €ro BOIPOC.
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3akoHuuB mKkoiy, Bopuc noctynun B MockoBckui [leIMHCTHTYT. A TaM TPaJULMOHHO CHJIbHA
OblJ1a CIOPTHUBHASI CEKLUSI TypU3Ma M ajbnvHU3Ma. M BOT — «iyuiie rop MoryT ObITh TOJIbKO

16 9
ropbl» , U — «3ApaBCTBYH, KaBkas!».
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IToxoaHbIM pUBaI Pucynok bopuca: «Bug Ha ropy bemray»

PaccmaTtpuBasi cienyiomui JOKYMEHT M3 CEMEHHOro apxuBa UMpPHKOBBIX, S HEBOJBHO
BCIIOMHHJI 3HAMEHHUTYIO (ppasy reporHH U3 KUHO(puiIbMa «BecHa» B ucrosHeHHH BeJIMKod DanHbl
PaneBckont: «Kpacorta — 9T0 cTpamHas cuia». A TOKYMEHT - peKJIAMHBIH OYKJIET, BBITYIIEHHbIH K
ractpossim B Jlyrancke BopoHexckoro teatpa omepeTTsl, rae Onsl «cioykuia» (Kak Jo0sT
roBopUTh apTHCThl) B 1958-59 r.r. U Bopuc e3nun u3 Mockssl B JIyranck, 4ToObl MOBUAATHCS U
MOCETHTD CIIeKTaKJib, rae OJist Obula 3aHsTA.

6 -
' Bnagumup Bricoukuit, necHs M3 KHHOMHIbMA «BepTHKaIb»
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AprHcrka Teatpa—
0. C. bawuHa

Ho BoT, 3akpbiB OykjeT M Tjsis Ha MOCJIEIHION CTPAaHHLY OOJIOKKH, HEBOJBHO XOUEeTCS
nepedpasupoBath cTapbii aHek10T: «Ouém nymaeT U3HK, IIs1As1 Ha cueny ?». [TocMoTpuTe:
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JIEF4370  Obvew 28 m, 1. 3ok, 2013-59 r.  Tupaw 10000. Lena 2 py6.

r. Boponext, OGa. THUOrp, ymp. KyJbT.

OkaspIBaeTcsl, 0... CTOJIKHOBEHHH U paccestHuM IBYyX uacTul! OO 9TOM roBopsT popMyJibl Ha
00JIOKKE.

B roapl yuéObl Ha usrexe bopuc yBAEKCS TOPHBIMHM JIbIKaMM, HAyUWJICS OTJIMYHO
KaTaTbCsl U Jaxe BXOAWJ B cOOpHYI0 MOCKOBCKOrO YHHBEPCHUTETA (HAlIOMHIO, YTO B TO BpEMsI
(pustex 6bL1 akynpTeToM MI'Y). JleTom oH Bble3kas ¢ LeHTpajabHOH cexkuued MI'Y Ha KaBkas,
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rJie g 3aHUMAJICSI M AJIbIIUHAZMOM — «JI00paJICsI»

10 BTOPOTO CIIOPTUBHOTO paspsiga. B Akamemropoake
OH KaTaJicsl, IOKa MO3BOJISUIO 3J0POBbE, HA

00EHX «CJIaJIOMHBIX TOpax» - BHAUAJIe Ha «CTapOm»,
KyJa MPUXOIUIOCh NOOHPAThCSI «CBOUM XOJOM», Ha
TOPHBIX JIBIKAaX, 4TO TPeOOBAJIO H3BECTHOTO TEPIICHHS,
a MOTOM H Ha «HOBOM», B Kullouax, rie nosxe

MOSIBUJICS TIEPBbIN OyresibHbIA MOIbEMHHUK.

r

v

b 64]%

B 1969 r. Bopuc nepssiii pa3 Beiexan B LIEPH, u kosiern npeayioxkuin eMy MmoKaTaTbCst
Ha JipbKax B Auspriax. [la He mpoCcTo «MOKaTaTbhCs», a COBEPIIUTD MOMYJISIpHbIA Typ «Bokpyr Mos-
bnana» - “Valle Blanche” («benoe ymenbe»). [IpoTuB Takoro «uckymenusi» bopuc, koHeuHo
e, He MOT' yCTOSTb M, BEPHYBIIHCh, C BOCTOPIOM PacCKa3blBaJl MHE 00 9TOM 3aMeYaTesbHOM H
BIIEYAJISIONIEM MHOTOKHJIOMETPOBOM CITYCKE.

*._- -' \: . ‘9‘ : " ‘ ¥ _:\ﬁ.:l e | .
"’?f;ﬂ‘ .i’:(*& f-’ ;4 ,"L‘\fﬁ‘“ = - T

Yepes 20 et MHE MOCYACTIMBUIIOCH MPOKATHTh 9TOT MapwpyT. Toraa st BCE€ BpeMsl BCIIOMHHAI
TOT paccka3 bopuca.

JI1060Bb K TOpHBIM JiBKaM BopHC coxpaHus Ha BCIO JKH3Hb — Ha BHYTPEHHEH CTOPOHE
IBEpPH ero KaOWHeTa, Ha M[IeCTOM O9Take <«IPUCTPOHKH» TyaBHOro kopmyca HAD, rne
pasMeCTHIICSI TEOPOTAEJ, BHCHUT (paar pasMETKH clIaJoMHOM Tpaccel. Ero BopHc BbiBe3 H3
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UumOynaka (LEHTp TOPHOJIBLKHOTO criopTa noja AnMa-AToi), Korga rogy B 1967 BeicTynan tam
B POJIM CybH Ha Tpacce.

Kakum mbI ero 0ynem noMHHTb

Msue ouenb HpaBsiTcs portorpadpun Bopuca, caenannsie 3a 3HameHuToiM Kpyriasmm Cronom USAD,
MPUMEPHO, B Hauajie 78-X rojoB — B HUX Becb bopuc, ¢ ero moOpOTOH, TEMIBIM IOMOPOM,
I000KENaTebHOCTBIO K COOECEHUKY U HEMPUMHPUMON NPHUHLMIHAIBHOCTBIO, MPOSIBIISIIOIEHCS
TaM M TOra, Korja oHa HyskHa. YTo X, CyAuTe CaMH:

«YTO OH TaM HECET?» «Hy, Hy, nocMOTpHM...» «A, MOXKET, OH IpaB?»

«Ha camom peine...» «KaxeTtcs, u npasaa...» «Bort, nocMoTpHuTe...»

Takum OH OBUI, TAKUM MbI €rO 3HAJIH M TAaKUM JIIOOWIM, TAKUM TMOMHHM H TOMHHTH Oynaem
BCerma...
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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-



