
Îòêðûòèå 115-ãî è 113-ãî ýëåìåíòîâ â Äóáíå

15 ñåíòÿáðÿ 2003 ã. â Îáúåäèíåííîì èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé (ÎÈßÈ) îïó-
áëèêîâàí ïðåïðèíò íàó÷íîé ñòàòüè, íàïðàâëåííîé â æóðíàë «Physical Review», î ñèíòåçå
115-ãî è 113-ãî ýëåìåíòîâ òàáëèöû Ä. È. Ìåíäåëååâà. Îá ýòîì îòêðûòèè áûëî îáúÿâëåíî
23 ñåíòÿáðÿ íà Ìåíäåëååâñêîì ñúåçäå â Êàçàíè.

Îòêðûòèå â 1940–41ãîäàõ ïåðâûõ èñêóññòâåí-
íûõ ýëåìåíòîâ — íåïòóíèÿ è ïëóòîíèÿ — ÿâèëîñü
íà÷àëîì íîâîãî íàïðàâëåíèÿ ÿäåðíîé ôèçèêè è
õèìèè ïî èññëåäîâàíèþ ñâîéñòâ òðàíñóðàíîâûõ
ýëåìåíòîâ è èõ ïðèìåíåíèþ âî ìíîãèõ îáëàñòÿõ
íàóêè è òåõíèêè. Ñ òåõ ïîð âîïðîñ î ñóùåñòâîâà-
íèè âåðõíåé ãðàíèöû òàáëèöû ýëåìåíòîâ
Ä. È. Ìåíäåëååâà ïðåäñòàâëÿåò áîëüøîé èíòåðåñ
äëÿ ôóíäàìåíòàëüíîé íàóêè î ñòðîåíèè ìàòåðèè è
åå ïðåâðàùåíèÿõ. Ïîäîáíûå èññëåäîâàíèÿ ïðîâî-
äÿòñÿ âî ìíîãèõ êðóïíûõ íàó÷íûõ öåíòðàõ Ãåðìà-
íèè, ÑØÀ, ßïîíèè, Ôðàíöèè è â Îáúåäèíåííîì
èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé â Äóáíå.

Â ðåçóëüòàòå ìíîãîëåòíåé è èíòåíñèâíîé ðà-
áîòû ôèçèêàìè-ÿäåðùèêàìè áûëè ñèíòåçèðîâàíû

20 íîâûõ ýëåìåíòîâ âïëîòü äî 112-ãî. Áûëî îáíà-
ðóæåíî, ÷òî ñ óâåëè÷åíèåì àòîìíîãî íîìåðà ýëå-
ìåíòà åãî âðåìÿ æèçíè ðåçêî ïàäàåò. Òàê, åñëè
óðàí, èìåþùèé àòîìíûé íîìåð 92, æèâåò îêîëî
1 ìèëëèàðäà ëåò, òî 112-é ýëåìåíò — òîëüêî
0,00002 ñåêóíäû.

Îäíàêî â ñåðåäèíå 1960-õ ãîäîâ òåîðåòèêàìè
áûëà âûäâèíóòà ãèïîòåçà î âîçìîæíîì ñóùåñòâî-
âàíèè î÷åíü òÿæåëûõ äîëãîæèâóùèõ àòîìíûõ ÿäåð,
ïðèíàäëåæàùèõ ê òàê íàçûâàåìûì «îñòðîâàì ñòà-
áèëüíîñòè» ðàíåå íåèçâåñòíûõ ñâåðõòÿæåëûõ ýëå-
ìåíòîâ.

Ýòà ãèïîòåçà âïåðâûå ïîëó÷èëà ýêñïåðèìåí-
òàëüíîå ïîäòâåðæäåíèå â Äóáíå â èññëåäîâàíèÿõ,
ïðîâîäèìûõ ãðóïïîé àêàä. Þ. Ö. Îãàíåñÿíà â Ëà-
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Discovery of Elements 115 and 113 in Dubna

A preprint with a scientific article on the synthesis of elements 115 and 113 of the
Mendeleev periodic table was issued at the Joint Institute for Nuclear Research (JINR) on
15 September 2003 and forwarded to the journal «Physical Review». On 23 September the
discovery was announced at the Mendeleev Congress in Kazan.

The discovery of the first artificial elements in
1940–41 — neptunium and plutonium — opened a
new trend in nuclear physics and chemistry in the re-
search of the properties of transuranium elements and
their application in various fields of science and
technology. Since then, the question about the exis-
tence of the upper border in the Mendeleev table has
been of great interest to fundamental science in mat-
ter structure and its transformations issues. Similar re-
search is conducted in many large scientific centres
in Germany, the USA, Japan, France and at the Joint
Institute for Nuclear Research in Dubna.

As a result of many years of intensive research,
nuclear physicists have synthesized 20 new elements

up to element 112. It was discovered that with the
increase of the atomic number the lifetime of an ele-
ment dramatically decreases. Thus, if uranium with
atomic number 92 lives about 1 billion years, ele-
ment 112 only 0.00002 of a second.

However, in the mid-1960s theoreticians suggest-
ed a hypothesis about a possible existence of very
heavy atomic nuclei with long lifetime, which be-
longed to the so-called «stability islands» of super-
heavy elements not known before.

This hypothesis was first confirmed experimental-
ly in Dubna, in the research conducted by the group
of Academician Yu. Oganessian at the Flerov Labora-
tory of Nuclear Reactions together with a group of

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



áîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà ñî-
âìåñòíî ñ ãðóïïîé èç Ëèâåðìîðñêîé íàöèîíàëü-
íîé ëàáîðàòîðèè (ÑØÀ). Áûëè ñèíòåçèðîâàíû
114-é è 116-é ýëåìåíòû è ïîêàçàíî, ÷òî îíè æèâóò
â äåñÿòêè è ñîòíè òûñÿ÷ ðàç äîëüøå, ÷åì èõ áîëåå
ëåãêèå ïðåäøåñòâåííèêè.

Íàèáîëåå èíòðèãóþùèå ðåçóëüòàòû îæèäàëèñü
ïðè ñèíòåçå ýëåìåíòîâ ñ íå÷åòíûìè àòîìíûìè íî-
ìåðàìè, â ÷àñòíîñòè ïðè èçó÷åíèè ñâîéñòâ ðàäèî-
àêòèâíîãî ðàñïàäà 115-ãî è 113-ãî ýëåìåíòîâ. Ïî
òåîðåòè÷åñêèì ïðåäñêàçàíèÿì, 115-é ýëåìåíò äîë-
æåí áûë èñïûòûâàòü àëüôà-ðàñïàä (èñïóñêàòü ÿäðî
ãåëèÿ) è òðàíñôîðìèðîâàòüñÿ â 113-é ýëåìåíò.
Òîò, â ñâîþ î÷åðåäü, â ðåçóëüòàòå àíàëîãè÷íîãî
ïðîöåññà äîëæåí ïåðåõîäèòü â ýëåìåíò 111-é. Çà-
òåì ìîæíî áûëî îæèäàòü ïîÿâëåíèÿ ýëåìåíòîâ ñ
íîìåðàìè 109, 107 è ò. ä. Òàêèì îáðàçîì, ýêñïå-
ðèìåíò ïîçâîëÿë íàáëþäàòü âñå ïðåâðàùåíèÿ ðàñ-
ñìàòðèâàåìîãî ðàäèîàêòèâíîãî ñåìåéñòâà. Ïðè
ýòîì ïðåäñêàçûâàëèñü ñâîéñòâà êàæäîãî âíîâü
îáðàçóþùåãîñÿ ýëåìåíòà.

Äëÿ ñèíòåçà 115-ãî ýëåìåíòà ìèøåíü, èçãîòî-
âëåííàÿ èç 95-ãî ýëåìåíòà — àìåðèöèÿ, áîìáàð-
äèðîâàëàñü èîíàìè ðåäêîãî èçîòîïà 20-ãî ýëåìåí-

òà — êàëüöèÿ-48, óñêîðåííîãî äî 1/10 ñêîðîñòè
ñâåòà. Ïîñëå îòäåëåíèÿ àòîìîâ 115-ãî ýëåìåíòà îò
ãðîìàäíîãî êîëè÷åñòâà ïîáî÷íûõ ïðîäóêòîâ ðåàê-
öèè îñóùåñòâëÿëîñü èõ äåòåêòèðîâàíèå. Òðè ðàçà
äåòåêòîð ðåãèñòðèðîâàë îäèíàêîâóþ êàðòèíó ðàñ-
ïàäà 115-ãî ýëåìåíòà: ïÿòü ïîñëåäîâàòåëüíûõ àëü-
ôà-ðàñïàäîâ ïðîäîëæèòåëüíîñòüþ îêîëî 20 ñåêóíä
(îãðîìíîå âðåìÿ ïî ÿäåðíûì ìàñøòàáàì), êîòîðûå
ïðèâîäèëè ê èçîòîïó 105-ãî ýëåìåíòà — äóáíèÿ.
Ýòîò èçîòîï «ïðîæèë» áîëåå 20 ÷àñîâ, ïðåæäå
÷åì ðàçäåëèëñÿ íà äâå ÷àñòè!

Ñòîëü ïðîäîëæèòåëüíàÿ ïî âðåìåíè öåïî÷êà
ðàñïàäà 115-ãî ýëåìåíòà ÿâëÿåòñÿ ïðÿìûì ñëåä-
ñòâèåì ñóùåñòâîâàíèÿ «îñòðîâîâ ñòàáèëüíîñòè»
ñâåðõòÿæåëûõ ýëåìåíòîâ.

Ñ äðóãîé ñòîðîíû, îòêðûòèå äîëãîæèâóùèõ
èçîòîïîâ äóáíèÿ îòêðûâàåò øèðîêèå âîçìîæíîñòè
äëÿ èññëåäîâàíèÿ åãî õèìè÷åñêèõ ñâîéñòâ. Â íà-
ñòîÿùåå âðåìÿ èäåò ïîäãîòîâêà ñîîòâåòñòâóþùèõ
îïûòîâ.

Ðàáîòà ïðîâîäèëàñü â Äóáíå íà óñêîðèòåëå òÿ-
æåëûõ èîíîâ ÎÈßÈ ñ 14 èþëÿ ïî 10 àâãóñòà
2003 ã.
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scientists from the Livermore National Laboratory
(USA). Elements 114 and 116 were synthesized, and
it was shown that they lived dozens and hundreds of
times longer than their lighter predecessors.

Most intriguing results were expected in the syn-
thesis of elements with odd number, in particular in
the studies of the properties of the radioactive decay
of elements 115 and 113. Theoretical predictions
promised that element 115 was to have an alpha de-
cay (emitting the helium nucleus) and transform into
element 113. The latter in its turn was to transform
into element 111 as a result of the same process.
Then, elements 109, 107, etc. could be expected.
Thus, the experiment allowed an observation of all
transformations of the studied radioactive family. In
addition, properties of each new element were pre-
dicted.

To synthesize element 115, a target was made of
americium — element 95, and it was bombarded by
ions of the rare isotope of element 20 — calcium-48,
accelerated to one-tenth the velocity of light. After
the separation of element 115 atoms from a huge
number of side products of the reaction they were

detected. Thrice the detector registered the same pic-
ture of the element 115 decay: five sequential alpha
decays about 20 seconds long (it is tremendously
long in the nuclear scale) brought about an isotope
of element 105 — dubnium. This isotope «lived»
more than 20 hours before it divided into two parts!

Such a long chain of the element 115 decay is a
direct consequence of the existence of the «stability
island» of superheavy elements.

On the other hand, the discovery of the long-liv-
ing isotopes of dubnium opens up wide opportunities
to study its chemical properties. The respective stud-
ies are being prepared now.

The research was conducted at the JINR acceler-
ator of heavy ions in Dubna from 14 July to 10 Au-
gust 2003.
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà

Îáñóæäàåòñÿ çàäà÷à î âîññòàíîâëåíèè ôóíêöèè
Ãåëë-Ìàííà–Ëîó â êâàíòîâîé òåîðèè ïîëÿ ïî åå àñèì-
ïòîòè÷åñêîìó ðÿäó, ïåðâûå ÷ëåíû êîòîðîãî âû÷èñëåíû
ïî òåîðèè âîçìóùåíèé (ÒÂ). È õîòÿ ìàòåìàòè÷åñêè îä-
íîçíà÷íî ýòî íåîñóùåñòâèìî, ïðè ðàçóìíûõ ïðåäïîëî-
æåíèÿõ îá èñêîìîé ôóíêöèè îêàçûâàåòñÿ âîçìîæíûì
âîññòàíîâèòü åå â íåêîòîðîì êîíå÷íîì èíòåðâàëå çíà÷å-
íèé êîíñòàíòû ñâÿçè g, îäíàêî ïîïûòêè îïðåäåëèòü ïî-
âåäåíèå ôóíêöèè ïðè g � � ÿâëÿþòñÿ, íà íàø âçãëÿä,
íåîáîñíîâàííûìè. Ïîëó÷åíû óñëîâèÿ, ïðè âûïîëíåíèè
êîòîðûõ ñóììà ðàñõîäÿùåãîñÿ ðÿäà ÒÂ ìîæåò áûñòðî
óáûâàòü íà áåñêîíå÷íîñòè.

Êàçàêîâ Ä. È., Ïîïîâ Â. Ñ. // Ïèñüìà â ÆÝÒÔ. 2003. Ò. 77.
Ñ. 453.

Ðàññìîòðåíî óïðóãîå è íåóïðóãîå ðàññåÿíèå ýëåê-
òðîíîâ íà íóêëîíàõ ïðè î÷åíü âûñîêèõ ýíåðãèÿõ ñ îáðà-
çîâàíèåì àäðîííîãî ñîñòîÿíèÿ X, äâèæóùåãîñÿ áëèçêî
ê íàïðàâëåíèþ íà÷àëüíîãî íóêëîíà. C èñïîëüçîâàíèåì
àíàëèòè÷åñêèõ ñâîéñòâ êîìïòîíîâñêèõ àìïëèòóä ðàññå-
ÿíèÿ âïåðåä íà ïðîòîíàõ è íåéòðîíàõ äëÿ ìàëûõ ïåðå-

äàííûõ èìïóëüñîâ ïîëó÷åíî ïðàâèëî ñóìì, ñâÿçûâàþ-
ùåå äèðàêîâñêèå ðàäèóñû è àíîìàëüíûå ìàãíèòíûå ìî-
ìåíòû ïðîòîíà è íåéòðîíà ñ èíòåãðàëîì îò ðàçíîñòè
ïîëíûõ ñå÷åíèé ôîòîðîæäåíèÿ ïðîòîíà è íåéòðîíà.

Áàðòîø Ý., Êóðàåâ Ý. À., Äóáíè÷êà Ñ. hep-ph/0303194.

Èññëåäîâàíèå ýâîëþöèè ìàññèâíîé ÿäåðíîé ñèñòå-
ìû, õàðàêòåðèçóåìîé îãðîìíûì ÷èñëîì ñòåïåíåé ñâî-
áîäû, òðåáóåò âûäåëåíèÿ íàèáîëåå âàæíûõ êîëëåêòèâ-
íûõ äèíàìè÷åñêèõ ïåðåìåííûõ. Â òàêîì ïîäõîäå êîë-
ëåêòèâíàÿ ïîòåíöèàëüíàÿ ýíåðãèÿ è òåíçîð èíåðöèè
ÿâëÿþòñÿ ýôôåêòèâíûìè õàðàêòåðèñòèêàìè ñèñòåìû,
îòðàæàþùèìè ñëîæíûå èçìåíåíèÿ â íåé, ïðîèñõîäÿ-
ùèå ïðè äâèæåíèè èç îäíîé òî÷êè êîíôèãóðàöèîííîãî
ïðîñòðàíñòâà â äðóãóþ.

Â ðàáîòå ðàçâèò ìåòîä ðàñ÷åòà ïîòåíöèàëüíîé ýíåð-
ãèè äâîéíîé ÿäåðíîé ñèñòåìû êàê ôóíêöèè êîîðäèíàòû
çàðÿäîâîé (ìàññîâîé) àñèììåòðèè. Ïîêàçàíî, ÷òî ôîðìà
ïîòåíöèàëà (ïîëîæåíèÿ ìèíèìóìîâ, áàðüåðîâ è ò. ä.)
îïðåäåëÿåòñÿ â çíà÷èòåëüíîé ñòåïåíè çàâèñèìîñòüþ
ýíåðãèè îòäåëåíèÿ íóêëîíîâ îò ìàññîâûõ è çàðÿäîâûõ
÷èñåë ÿäåð, ôîðìèðóþùèõ äâîéíóþ ÿäåðíóþ ñèñòåìó, è
âåëè÷èíîé êóëîíîâñêîãî âçàèìîäåéñòâèÿ ýòèõ ÿäåð.

Äæîëîñ Ð. Â. // ßäåðíàÿ ôèçèêà. 2003. Ò. 66. Ñ. 1897.
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Bogoliubov Laboratory of Theoretical Physics

The reconstruction of the Gell-Mann–Low function in
quantum field theory from its asymptotic series, whose first
terms are calculated using perturbation theory, is discussed.
This mathematical problem cannot be solved uniquely.
Nevertheless, the desired function can be reconstructed in a
certain finite range of coupling constant g under reasonable
assumptions about this function. However, attempts to de-
termine the behaviour of the function for g � � are, in our
opinion, groundless. Conditions under which the sum of the
divergent perturbation series can rapidly decrease at infinity
are determined.

Kazakov D. I., Popov V. S. // JETP Letters. 2003. V. 77.
P. 453.

Starting from the very high energy elastic and inelastic
electron-nucleon scattering with a production of a hadronic
state X moving closely to the direction of the initial nucleon,
then utilizing analytic properties of the forward Compton
scattering amplitudes on the protons and the neutrons, for
the case of the small transferred momenta, one can finally
derive a sum rule, relating Dirac radii and anomalous mag-

netic moments of the proton and the neutron to the integral
over a difference of the total proton and neutron photopro-
duction cross-sections.

Bartos E., Kuraev E. A., Dubnicka S. hep-ph/0303194.

Investigation of an evolution of the massive nuclear
system, which is characterized by a huge number of the de-
grees of freedom, requires separation of the most important
collective degrees of freedom. In such an approach collec-
tive potential energy and inertia tensor are effective charac-
teristics of the system, reflecting the complicated changes in
the system when it evolves from one point in the configura-
tion space to the other.

A method for calculating the potential energy of a dinu-
clear system evolving along the charge asymmetry coordi-
nate is analyzed. It is shown that the shape of the potential is
determined primarily by the dependence of the proton sepa-
ration energy on the mass and the charge number of nuclei
that form the dinuclear system, and by the concerted effect
of the Coulomb fields of these nuclei on the single-particle
motion of constituent nucleons.

Jolos R. V. // Yad. Fiz. 2003. V. 66. P. 1897.
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Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Ñïåöèàëèñòû ËÔ× ó÷àñòâóþò â ñîçäàíèè íèçêî-
ôîíîâîãî íåéòðèííîãî äåòåêòîðà BOREXINO, ðàñïîëî-
æåííîãî â ïîäçåìíîé ëàáîðàòîðèè Ãðàí-Ñàññî (Èòà-
ëèÿ). Ñìîíòèðîâàíà âòîðàÿ âåðñèÿ ïðîòîòèïà äåòåêòîðà
BOREXINO — CTF-II (Counting Test Facility), íà êîòî-
ðîé âåäóòñÿ ìåòîäè÷åñêèå èññëåäîâàíèÿ.

Âî âðåìÿ òåñòèðîâàíèÿ 2200 ÔÝÓ äëÿ ýêñïåðèìåí-
òà BOREXINO áûëà íàêîïëåíà èíôîðìàöèÿ, ïîçâîëÿþ-
ùàÿ îõàðàêòåðèçîâàòü âðåìåííûå õàðàêòåðèñòèêè ÔÝÓ
äàííîé ìîäåëè ñ âûñîêîé òî÷íîñòüþ. Óíèêàëüíûå âðå-
ìåííûå õàðàêòåðèñòèêè èñïîëüçîâàíèÿ óñòàíîâêè è âû-
ñîêàÿ ñòàòèñòèêà äàííûõ ïîçâîëèëè èññëåäîâàòü äåòàëè
âðåìåííîãî ñïåêòðà ÔÝÓ. Â ðàáîòå [1] ïðåäëîæåí ìåòîä
îöåíêè ôóíêöèè ïëîòíîñòè âåðîÿòíîñòè âðåìåíè ïðè-
õîäà ïåðâîãî ñèãíàëà íà ÔÝÓ ïî ýêñïåðèìåíòàëüíûì
äàííûì, ñ èñïîëüçîâàíèåì êîòîðîãî ïîëó÷åíû óñðåä-
íåííûå âðåìåííûå õàðàêòåðèñòèêè ÔÝÓ. Âïåðâûå
ïðåäëîæåíà àíàëèòè÷åñêàÿ ìîäåëü âðåìåííîãî ñïåêòðà
ÔÝÓ, îïèñûâàþùàÿ âñå åãî îñîáåííîñòè. Îáúÿñíåíî
ïðîèñõîæäåíèå ñèãíàëîâ ìàëûõ àìïëèòóä, à òàêæå ôîð-
ìà âðåìåííîãî ñïåêòðà ÔÝÓ.

Èçìåðåíèÿ ôîíà íà ïðîòîòèïå CTF-II ïîçâîëèëè
ïîëó÷èòü ïðåäåëû íà ñòàáèëüíîñòü ñâÿçàííûõ íóêëîíîâ
â ÿäðàõ îòíîñèòåëüíî ðàñïàäîâ â íåâèäèìûå êàíàëû:
èñ÷åçíîâåíèå, ðàñïàä ñ èñïóñêàíèåì íåéòðèíî è ò. ï.
[2]. Èñïîëüçîâàí ïîäõîä, çàêëþ÷àþùèéñÿ â ïîèñêå íå-
ñòàáèëüíûõ ÿäåð, ïîÿâëÿþùèõñÿ â ðåçóëüòàòå ðàñïàäîâ
íóêëîíîâ N è äèíóêëîíîâ NN â ðîäèòåëüñêèõ ÿäðàõ
12Ñ, 13Ñ è 16Î, ñîäåðæàùèõñÿ â ñöèíòèëëÿòîðå è âîäíîé
çàùèòå äåòåêòîðà. Ðåêîðäíî íèçêèé óðîâåíü ôîíà â äå-
òåêòîðå CTF è åãî áîëüøàÿ ìàññà (4,2 ò) ïîçâîëèëè
óñòàíîâèòü íîâûå ýêñïåðèìåíòàëüíûå îãðàíè÷åíèÿ
íà ðàñïàä íóêëîíîâ: �( ) ,n � � �inv 18 10 25 ëåò,

�( ) ,p � � �inv 11 10 26 ëåò, �( ) ,nn � � �inv 4 9 10 25 ëåò è

�( ) ,pp � � �inv 5 0 10 25 ëåò (90 %-é óðîâåíü äîñòîâåðíî-

ñòè).

Åñëè òÿæåëûå íåéòðèíî ñ ìàññîé m mv eH
� 2 èñïóñ-

êàþòñÿ â ðàñïàäå ÿäåð 8Â íà Ñîëíöå, òî äîëæíû íàáëþ-
äàòüñÿ ðàñïàäû v v e eH L� � �� � . Ðåçóëüòàòû èçìåðå-

íèé ôîíà íà CTF-II ïîçâîëèëè òàêæå ïîëó÷èòü ïðåäåë
íà ÷èñëî òàêèõ ðàñïàäîâ [3]. Â ðåçóëüòàòå óñòàíîâëåíû
íîâûå îãðàíè÷åíèÿ íà ïàðàìåòð ñìåøèâàíèÿ | |U eH

2

äëÿ ìàññèâíûõ íåéòðèíî â îáëàñòè îò 1,1 äî 12 ÌýÂ

4

Laboratory of Particle Physics

The LPP specialists participate in the construction of
the low-noise neutrino detector BOREXINO located at the
underground laboratory in Gran Sasso (Italy). The second
version of the prototype of the BOREXINO detector,
Counting Test Facility (CTF-II), has been installed.

During the test measurements of the PMTs to be used in
the future BOREXINO experiment, data from 2200 PMTs
were accumulated. The unique timing characteristics of the
apparatus used and the large statistics acquired allow us to
resolve a fine structure of the ETL9351 PMT time response.
A method to obtain the probability density function of the
single photoelectron counting from the experimental data is
proposed in [1] and applied to derive the PMT average char-
acteristics. For the first time, an analytical model of the
single photoelectron PMT time response is proposed, de-
scribing all the features of the single photoelectron time ar-
rival. The origin of the small amplitude pulses as well as a
non-Gaussian tail in the amplitude response of PMT is ex-
plained.

The results of background measurements with the pro-
totype CTF-II were used to obtain limits on the instability of
nucleons, bound in nuclei, for decays into invisible channels
(inv): disappearance, decays to neutrinos, etc. [2]. The ap-
proach involved a search for decays of unstable nuclides re-
sulting from N and NN decays in parent 12C, 13C and 16O
nuclei in the liquid scintillator and the water shield of
the CTF. Due to the extremely low background and the large
mass (4.2 t) of the CTF detector, the most stringent (or com-
petitive) up-to-date experimental bounds have been es-
tablished: �( ) .n � � �inv 18 10 25 y; �( ) .p � � �inv 11 10 26 y;

�( ) .nn � � �inv 4 9 10 25 y, and �( ) .pp � � �inv 50 10 25 y

(all at 90 % C. L.).

If heavy neutrinos with mass m mv eH
� 2 are emit-

ted in the decays of 8B in the Sun, the decays
v v e eH L� � �� � should be observed. The results of

background measurements with the CTF-II have also been
used to obtain bounds on the number of these decays [3]. As
a result, new limits on the coupling | |U eH

2 of a massive

neutrino in the range of 1.1 to 12 MeV have been derived
(| | )U eH

2 3 510 10	 �� � . The obtained limits on the mixing
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(| | )U eH
2 3 510 10	 �� � . Íàñòîÿùèå ïðåäåëû îêàçûâàþò-

ñÿ áîëåå ñòðîãèìè, ÷åì ïîëó÷åííûå â ïðåäûäóùèõ ýêñ-
ïåðèìåíòàõ íà ðåàêòîðàõ è óñêîðèòåëÿõ.

1. Ñìèðíîâ Î. Þ., Ëîìáàðäè Ï., Ðàíó÷÷è Äæ. Ïðåïðèíò
ÎÈßÈ Å13-2003-93. Äóáíà, 2003.

2. Áàõ Õ. Î. è äð. Ïðåïðèíò ÎÈßÈ E15-2003-92. Äóáíà,
2003.

3. Áàõ Õ. Î. è äð. Ïðåïðèíò ÎÈßÈ Å15-2003-119. Äóáíà,
2003.

Ðàçðàáîòàí ìåòîä ôèòèðîâàíèÿ ýêñïåðèìåíòàëü-
íûõ äàííûõ ñ ïîìîùüþ ñîáûòèé, ïîëó÷åííûõ ìåòîäîì
Ìîíòå-Êàðëî. Ìåòîä ïîçâîëÿåò èçâëå÷ü âåëè÷èíû ïàðà-
ìåòðîâ èç òåîðèè, îïèñûâàþùåé äàííûé ôèçè÷åñêèé
ïðîöåññ, èñïîëüçóÿ îãðàíè÷åííîå ÷èñëî ìîäåëèðîâàí-
íûõ ñîáûòèé. Íà îñíîâå ìåòîäà ìàêñèìàëüíîãî ïðàâäî-
ïîäîáèÿ ïðîâîäèòñÿ èçìåðåíèå âåëè÷èí èñêîìûõ ïàðà-
ìåòðîâ, èõ îøèáîê, à òàêæå âåëè÷èíû, êîòîðàÿ õàðàêòå-
ðèçóåò êà÷åñòâî ôèòà.

Ñòîéíåâ Ñ. Ñîîáùåíèå ÎÈßÈ Å-2003-103. Äóáíà, 2003.

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ÿäåðíîé ñïåê-
òðîñêîïèè è ðàäèîõèìèè ðàçðàáîòàí ñïåêòðîìåòð äëÿ
ïîèñêà ãëóáîêîëåæàùèõ ñîñòîÿíèé ïèîííûõ àòîìîâ
êñåíîíà. Äëÿ êàëèáðîâêè è îïðåäåëåíèÿ ýíåðãåòè÷åñêî-
ãî ðàçðåøåíèÿ ñïåêòðîìåòðà èñïîëüçîâàëèñü ðåàêöèè
p d( , )3 0He 
 è 14 3 13N He C( , )d . Òî÷íîñòü êàëèáðîâêè

ýíåðãåòè÷åñêîé øêàëû ñïåêòðîìåòðà ñîñòàâëÿåò
0,1 ÌýÂ, ðàçðåøåíèå — 0,850 ÌýÂ äëÿ èîíîâ 3He ñ
E � 360 ÌýÂ. Â òåñòîâîì ýêñïåðèìåíòå íà åñòåñòâåííîé
ñìåñè èçîòîïîâ êñåíîíà ïðîäåìîíñòðèðîâàíî, ÷òî íà-
äåæíûå äàííûå ïî îñíîâíîìó ñîñòîÿíèþ ïèîííîãî àòî-
ìà Õå-135 ìîæíî ïîëó÷èòü çà 100 ÷àñîâ.

Ãðåáåíåâ Â. Í., Ãóðîâ Þ. Á., Ãóñåâ Ê. Í. è äð. Èññëåäîâà-
íèå ïàðàìåòðîâ ñïåêòðîìåòðà äëÿ ïîèñêà ïèîííûõ àòîìîâ
êñåíîíà. Ïðåïðèíò ÎÈßÈ Ð13-2003-117. Äóáíà, 2003.

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå âñòðå÷íûõ
ïó÷êîâ èçó÷àåòñÿ âîçìîæíîñòü îïðåäåëåíèÿ ãëþîííîãî
ðàñïðåäåëåíèÿ â ïðîòîíå íà LHC íà îñíîâå ñîáûòèé
Z0 + ñòðóÿ. Ïîêàçàíî, ÷òî äàííûå ñîáûòèÿ, íàáðàííûå
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parameter are stronger than those obtained in previous ex-
periments using nuclear reactor and accelerators.

1. Smirnov O. Yu., Lombardi P., Ranucci G. JINR Preprint
E13-2003-93. Dubna, 2003.

2. Back H.O. et al. JINR Preprint E15-2003-92. Dubna, 2003.
3. Back H.O. et al. JINR Preprint E15-2003-119. Dubna,

2003.

A method for fitting experimental data using modified
Monte-Carlo (MC) sample is developed. It is intended to
help when a single finite MC source has to fit experimental
data looking for parameters in a certain underlying theory.
The extraction of the searched parameters, errors estimation
and the goodness-of-fit testing is based on the binned maxi-
mum likelihood method.

Stoynev S. JINR Commun. E-2003-103. Dubna, 2003.

Dzhelepov Laboratory of Nuclear Problems

A spectrometer for searching for deep states of xenon
pionic atoms is developed at the scientific-experimental de-
partment of spectroscopy and radiochemistry. The reactions
p d( , )3 0He 
 and 14 3 13N He C( , )d were used for calibra-

tion and calculation of the spectrometer energy resolution.
The calibration accuracy of the spectrometer energy scale is
0.1 MeV at an energy resolution of 0.850 MeV for 3He ions
with E � 360 MeV. In a test experiment with a natural mix-
ture of xenon isotopes it was demonstrated that reliable data
for the ground state of the Xe-135 pionic atom could be ob-
tained in a reasonable measuring time of about 100 hours.

Grebenev V., Gurov Yu., Gusev K. et al. Study of Spectrome-
ter Parameters for Searching for Xenon Pionic Atoms. JINR
Preprint P13-2003-117. Dubna, 2003.

A possibility of determining the gluon distribution in
the proton is under study at the scientific-experimental de-
partment of counter beams. It was shown that the samples of
«Z0 + jet» events, collected at LHC with the integrated lu-
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íà LHC, ñ èíòåãðàëüíîé ñâåòèìîñòüþ L int � 20 ôá�1,

ìîãóò îáëàäàòü äîñòàòî÷íîé ñòàòèñòèêîé äëÿ îïðå-
äåëåíèÿ ãëþîííîãî ðàñïðåäåëåíèÿ â ïðîòîíå â îáëà-
ñòè 2 10 103� � �� x , è ïðè çíà÷åíèÿõ 16 10 3 2, � 	 	Q

	 �2 10 4 (ÃýÂ/ñ)2. Ïîêàçàíà âîçìîæíîñòü ïîäàâëåíèÿ
ôîíîâûõ ñîáûòèé.

Bandurin D. V., Skachkov N. B. On the Application of Z0 + Jet
Events for Determining the Gluon Distribution in a Proton at LHC.
Ïðåïðèíò ÎÈßÈ E2-2003-167. Äóáíà, 2003; íàïðàâëåíî â
«Eur. Phys. J. C».

Êîëëàáîðàöèåé ANKE îïèñàíà òðåêîâàÿ ñèñòåìà
ïåðåäíåãî äåòåêòîðà ìàãíèòíîãî ñïåêòðîìåòðà ANKE,
ðàñïîëîæåííîãî íà âíóòðåííåì ïó÷êå óñêîðèòåëÿ
COSY (Ãåðìàíèÿ, Þëèõ). Ïðåäñòàâëåííûå ïðîöåäóðû
îáðàáîòêè äàííûõ âêëþ÷àþò â ñåáÿ ïîèñê òðåêîâ è âîñ-
ñòàíîâëåíèå èìïóëüñà. Õàðàêòåðèñòèêè òðåêîâîé ñè-
ñòåìû ïðîèëëþñòðèðîâàíû ñ èñïîëüçîâàíèåì ýêñïåðè-
ìåíòàëüíûõ äàííûõ.

Dymov S. et al. The Forward Detector of the ANKE Spec-
trometer. Tracking System and Its Use in Data Analysis. Íàïðà-
âëåíî â æóðíàë «Ïèñüìà â Ý×Àß».

Â ðàìêàõ ïðîåêòà SANC âûïîëíåíî îïèñàíèå âû-
÷èñëåíèÿ àìïëèòóäû ïðîöåññà e e ff� � � ñ ó÷åòîì îä-

íîïåòëåâûõ ýëåêòðîñëàáûõ è ÊÝÄ-ïîïðàâîê. Âû÷èñëå-
íèÿ ñäåëàíû â ñõåìå ïåðåíîðìèðîâîê OMS (íà ìàññî-
âîé ïîâåðõíîñòè) â äâóõ êàëèáðîâêàõ: â êàëèáðîâêå,
êîòîðàÿ ïîçâîëÿåò êîíòðîëèðîâàòü êàëèáðîâî÷íóþ èí-
âàðèàíòíîñòü ÿâíî, ïðîñëåæèâàÿ ñîêðàùåíèå êàëèáðî-
âî÷íûõ ïàðàìåòðîâ, à òàêæå èñêàòü êàëèáðîâî÷íî-èíâà-
ðèàíòíûå íàáîðû äèàãðàìì, è â óíèòàðíîé êàëèáðîâêå.
Ïîëó÷åííûå ôîðìóëû ðåàëèçîâàíû â äâóõ íåçàâèñèìûõ
ïðîãðàììàõ. Ïðîâåäåíî èñ÷åðïûâàþùåå ñðàâíåíèå ñ
ðåçóëüòàòàìè õîðîøî èçâåñòíîé ïðîãðàììû ZFITTER
äëÿ âñåõ êàíàëîâ ñ ëåãêèìè êîíå÷íûìè ôåðìèîíàìè, à
òàêæå ñ ðåçóëüòàòàìè äëÿ ïðîöåññà e e ff� � � , ñóùå-

ñòâóþùèìè â ìèðîâîé ëèòåðàòóðå.

Andonov À., Bardin D. et al. Update of One-Loop Corrections

for e e ff� � � First Run of the SANC System // Ý×Àß. 2003.

Ò. 34, ¹ 5. Ñ. 1125.

Ôèçè÷åñêîé çàäà÷åé ïðîåêòà ËÅÏÒÀ, ðåàëèçóåìîãî
â ËßÏ èì. Â. Ï. Äæåëåïîâà, ÿâëÿåòñÿ ãåíåðàöèÿ ïîòî-
êîâ ïîçèòðîíèÿ — ñâÿçàííîãî ñîñòîÿíèÿ ýëåêòðîíà è
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minosity L int � 20 fb�1, may have enough statistics for de-

termining the gluon distribution inside the proton in the re-
gion of 2 10 103� � �� x . at Q 2 values in the interval of

16 10 2 103 2 4. � 	 	 �Q (GeV/c)2. A possibility of the back-

ground events selection criteria was demonstrated.

Bandurin D. V., Skachkov N. B. On the Application of Z0 + Jet
Events for Determining the Gluon Distribution in a Proton at LHC.
JINR Preprint E2-2003-167. Dubna, 2003; submitted to «Eur.
Phys. J. C».

In the framework of the ANKE collaboration, the track-
ing system of the forward detector of the ANKE magnetic
spectrometer at the internal beam of the accelerator COSY
(Jülich, Germany) was described. Data analysis procedures,
including track search and momentum reconstruction, were
presented, and the performance of the tracking system was
illustrated with the use of experimental data.

Dymov S. et al. The Forward Detector of the ANKE Spec-
trometer. Tracking System and Its Use in Data Analysis. Submitted
to «Part. Nucl., Lett.».

In the framework of the SANC project, a description of
calculations of the amplitude for e e ff� � � process with

the account of electroweak and QED one-loop corrections
was done. The calculations were done within the OMS
(on-mass-shell) renormalization scheme in two gauges: in
one that allows an explicit control of gauge invariance by
examining cancellation of gauge parameters and search for
gauge-invariant subsets of diagrams, and in the unitary
gauge as a cross-check. The formulae were realized in two
independent FORTRAN codes. A comprehensive compari-
son with the results of the well-known program ZFITTER
for all the light fermion production channels was done, as
well as with the results existing in the world literature for the
process e e ff� � � .

Andonov À., Bardin D. et al. Update of One-Loop Corrections

for e e ff� � � First Run of the SANC System // Particles and Nu-

clei. 2003. V. 34, No. 5. P. 1125.

The physics task of the LEPTA project at DLNP is to
generate positronium fluxes — a bound state of the electron
and positron. That is why one of the key tasks of the project
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ïîçèòðîíà, ïîýòîìó îäíà èç êëþ÷åâûõ çàäà÷ ïðîåêòà —
ïîëó÷åíèå ïîçèòðîíîâ. Äëÿ ýòîãî ïëàíèðóåòñÿ èñïîëü-
çîâàòü ñõåìó ãåíåðàöèè è íàêîïëåíèÿ ïîçèòðîíîâ, àíà-
ëîãè÷íóþ ïîçèòðîííîé ÷àñòè óñòàíîâêè ATHENA
(ÖÅÐÍ). Â êà÷åñòâå èñòî÷íèêà ïîçèòðîíîâ èñïîëüçóåòñÿ
ðàäèîàêòèâíûé èçîòîï íàòðèÿ.

Ñóùåñòâóþùàÿ ïðîáëåìà ñíèæåíèÿ ýíåðãèè ïîçè-
òðîíîâ, îáðàçóþùèõñÿ ïðè ðàñïàäå ÿäåð èçîòîïà, ðåøà-
åòñÿ çà ñ÷åò ïðåäâàðèòåëüíîãî çàìåäëåíèÿ ïîçèòðîíîâ â
òâåðäîì òåëå, â ðåçóëüòàòå ÷åãî ïðèìåðíî îäíà äåñÿòè-
òûñÿ÷íàÿ ÷àñòü èñõîäíîãî ïîòîêà ïðèîáðåòàåò òðåáóå-
ìûå ïàðàìåòðû. Åñëè æå ïîâåðõíîñòü òâåðäîòåëüíîãî
çàìåäëèòåëÿ ïîêðûòü ïëåíêîé çàìîðîæåííîãî èíåðòíî-
ãî ãàçà, êîýôôèöèåíò êîíâåðñèè áûñòðûõ ïîçèòðîíîâ â
ìåäëåííûå ìîæåò áûòü ïîâûøåí áîëåå ÷åì íà ïîðÿäîê.
Èìåííî òàêàÿ òåõíîëîãèÿ èñïîëüçóåòñÿ íà óñòàíîâêå

ATHENA. Åå íåäîñòàòêîì ÿâëÿåòñÿ íåóïðàâëÿåìîñòü
ïðîöåññà íàìîðàæèâàíèÿ ïëåíêè ãàçà íà çàìåäëèòåëü.

Ñóùåñòâåííîå óëó÷øåíèå ýòîé òåõíîëîãèè áûëî
ïðåäëîæåíî è ðåàëèçîâàíî ñîòðóäíèêîì ËßÏ Â. Í. Ïà-
âëîâûì. Â åãî èñòî÷íèêå âñå ïðîöåññû ïîñòàâëåíû ïîä
êîíòðîëü äàò÷èêîâ òåìïåðàòóðû, ðàñïðåäåëåíèå òåïëî-
âûõ ïîòîêîâ óïðàâëÿåòñÿ ñïåöèàëüíûìè íàãðåâàòåëÿ-
ìè, à òîëùèíó è êà÷åñòâî îáðàçóþùåéñÿ ïëåíêè çàìåðç-
øåãî ãàçà ìîæíî ðåãóëèðîâàòü ñ çàäàííîé òî÷íîñòüþ.
Ïðè ýòîì íåîáõîäèìàÿ õîëîäîïðîèçâîäèòåëüíîñòü ïðî-
öåññà áóäåò ïîëó÷àòüñÿ ìåòîäîì îòêà÷êè ñëàáîé ñòðóè
æèäêîãî ãåëèÿ èç ñòàíäàðòíîãî ñîñóäà äüþàðà (âìåñòî
ïðèìåíåíèÿ äîðîãîñòîÿùåãî êðèîêóëåðà), ÷òî ïîçâîëèò
ñóùåñòâåííî ñíèçèòü òåìïåðàòóðó êîíäåíñàòà íåîíà è
äåðæàòü åãî òîëùèíó íåèçìåííîé äîñòàòî÷íî äîëãîå
âðåìÿ.
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is the production of positrons. For this purpose it is planned
to use a scheme of generation and accumulation of positrons
analogous to the positron part of the ATHENA set-up
(CERN). A radioactive isotope of sodium is used as a
positron source.

The existing problem of lowering the energy of
positrons obtained at the isotope nuclei decay is solved with
slowing positrons in solid matter. As a result, about 0.00001
part of the initial flux has the necessary parameters. If the
surface of the solid decelerator for slowing the positrons is
covered with a film of a frozen inert gas, the conversion
coefficient of fast positrons into slow ones may become one
order higher. It is this very technique that is applied at the
ATHENA set-up. Its drawback is the absence of control of
the process of freezing the gas film on the decelerator.

A considerable improvement of this technique was sug-
gested and introduced by DLNP staff-member V. Pavlov. In
the source he suggested all processes are controlled by tem-
perature sensors, heat flux distribution is controlled by spe-
cial heaters, the thickness and quality of the frozen gas film
may be regulated with a given accuracy. Instead of an ex-
pensive cryocooler, a weak flux of liquid helium is swapped
out of the standard Dewar vessel, which will allow one to
lower considerably the neon condensate temperature and
keep its thickness unchanged for a long time.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà. Ñòåíäîâûå èñïûòàíèÿ
íîâîãî êðèîãåííîãî èñòî÷íèêà çàìåäëåííûõ
ïîçèòðîíîâ

Dzhelepov Laboratory of Nuclear Problems.
Test benching of the new cryogenic source of
slow positrons



Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Â ðàáîòå, âûïîëíåííîé ñîòðóäíèêàìè ËÈÒ, èññëå-
äóåòñÿ ðàñïðåäåëåíèå ìàãíèòíîãî ïîëÿ â îêðåñòíîñòè
óãëîâîé òî÷êè ôåððîìàãíåòèêà äëÿ çàäà÷è ìàãíèòîñòà-
òèêè.

Ïîñòàíîâêà çàäà÷è ìàãíèòîñòàòèêè âîçíèêàåò ïðè
ïîèñêå ðàñïðåäåëåíèÿ ìàãíèòíîãî ïîëÿ, ñîçäàâàåìîãî
ìàãíèòíîé ñèñòåìîé, âõîäÿùåé â ñîñòàâ ìíîãèõ ôèçè-
÷åñêèõ óñòàíîâîê, òàêèõ, íàïðèìåð, êàê óñêîðèòåëè. ×à-
ñòî îáëàñòü, â êîòîðîé ðåøàåòñÿ êðàåâàÿ çàäà÷à ìàãíè-
òîñòàòèêè, èìååò êóñî÷íî-ãëàäêóþ ãðàíèöó. Â òàêèõ
ñëó÷àÿõ ïðè ÷èñëåííîì íàõîæäåíèè ðåøåíèÿ çàäà÷è íå-
îáõîäèìî ó÷èòûâàòü õàðàêòåð åãî ïîâåäåíèÿ â îêðåñò-
íîñòè óãëîâîé òî÷êè.

Ñäåëàíà âåðõíÿÿ îöåíêà äîïóñòèìîãî ðîñòà ìàã-
íèòíîãî ïîëÿ â îêðåñòíîñòè óãëîâîé òî÷êè. Íà îñíîâà-
íèè ïîëó÷åííîé îöåíêè ïðåäëîæåí ìåòîä ñãóùåíèÿ ðàç-
íîñòíîé ñåòêè âáëèçè óãëîâîé òî÷êè.

Ïðèâîäèòñÿ ïðèìåð ðàñ÷åòà ìîäåëüíîé çàäà÷è â
îáëàñòè, ñîäåðæàùåé óãëîâóþ òî÷êó.

Æèäêîâ Å. Ï., Ïåðåïåëêèí Å. Å. Ïðåïðèíò ÎÈßÈ
Ð11-2003-40. Äóáíà, 2003; íàïðàâëåíî â æóðíàë «Ìàòåìàòè÷å-
ñêîå ìîäåëèðîâàíèå».

Íà îñíîâå ìîäåëè ðàçäåëåííûõ ôîðìôàêòîðîâ â ñî-
òðóäíè÷åñòâå ñ ËÍÔ èññëåäîâàíû ñòðóêòóðû îäíîñëîé-
íûõ âåçèêóë DMPC ìåòîäîì ÌÓÐÍ. Äëÿ îïèñàíèÿ
ïëîòíîñòè äëèíû ðàññåÿíèÿ íåéòðîíà ïîïåðåê ìåìáðà-
íû èñïîëüçóåòñÿ ôëóêòóàöèîííàÿ ìîäåëü ëèïèäíîãî áè-
ñëîÿ; ðàñïðåäåëåíèå ìîëåêóë âîäû â áèñëîå îïèñûâàåò-
ñÿ ñèãìîâèäíîé ôóíêöèåé. Â ðàáîòå ïîëó÷åíû ñëåäóþ-
ùèå ðåçóëüòàòû ôèòèðîâàíèÿ ýêñïåðèìåíòàëüíûõ
äàííûõ ñ ìàëîóãëîâîãî ñïåêòðîìåòðà SANS-I (PSI,
Øâåéöàðèÿ): ñðåäíèé ðàäèóñ âèçèêóë 2720,4 Å, ïîëè-
äèñïåðñíîñòü ðàäèóñà 27 %, òîëùèíà ìåìáðàíû
50,60,8 Å, òîëùèíà îáëàñòè óãëåâîäîðîäíûõ õâîñòîâ
21,42,8 Å, êîëè÷åñòâî ìîëåêóë âîäû íà îäíó ìîëåêóëó
ëèïèäà 131, ïîâåðõíîñòü ìîëåêóëû DMPC 592 Å2.
Âû÷èñëåííàÿ ôóíêöèÿ ðàñïðåäåëåíèÿ âîäû ïîïåðåê
ìåìáðàíû íàïðÿìóþ îáúÿñíÿåò, ïî÷åìó ìîëåêóëû âîäû
ëåãêî ïðîíèêàþò ÷åðåç ìåìáðàíó.

Êèñåëåâ Ì. À., Çåìëÿíàÿ Å. Â., Âèíîä À. Ïðåïðèíò ÎÈßÈ
E3-2003-136. Äóáíà, 2003; íàïðàâëåíî íà IV Íàöèîíàëüíóþ
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Laboratory of Information Technologies

LIT scientists investigated a magnetic field distribution
in the vicinity of a ferromagnetic corner domain for a mag-
netostatic problem.

The magnetostatic problem arises while searching for
the distribution of the magnetic field generated by magnet
systems encountered in many physical devices such as ac-
celerators. The domain in which a boundary value problem
is solved has often a piecewise-smooth boundary. In such
cases, numerical calculations of the problem require consid-
eration of the solution behaviour in the corner domain.

An upper estimate is given of maximum possible
growth of the magnetic field in the corner domain. In terms
of this estimate, a method is proposed for condensing the
differential grid in the vicinity of the corner domain.

An example of calculating the model problem in the
corner domain is given.

Zhidkov E. P., Perepelkin E. E. JINR Preprint P11-2003-40.
Dubna, 2003; submitted to «Mathematical Modelling».

On the basis of a separated form-factor model, parame-
ters of the polydispersed unilamellar DMPC vesicle popula-
tion are analyzed in cooperation with BLTP researchers.
The neutron scattering length density across the membrane
is simulated on the basis of the fluctuated model of a lipid
bilayer. The hydration of vesicle is described by a sigmoid
distribution function of water molecules. The results of fit-
ting the experimental data obtained at the small-angle spec-
trometer SANS-I (PSI, Switzerland) are as follows: average
vesicle radius (2720.4) Å, polydispersity of the radius
27 %, membrane thickness (50.60.8) Å, thickness of the

hydrocarbon chain region (21.42.8) Å, number of the wa-

ter molecules located per lipid molecule 131, and DMPC

surface area (592) Å2. The calculated water distribution

function across the bilayer explains directly why the lipid

membrane is easily penetrated by water molecules.

Kiselev M. A., Zemlyanaya E. V., Vinod A. JINR Preprint
E3-2003-136. Dubna, 2003; submitted to the IV National Confer-
ence on Application of X-Ray and Synchrotron Radiation, Neu-
trons, and Electrons for Study of Materials («RSNE-2003»),
Moscow, November 2003.
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êîíôåðåíöèþ ïî ïðèìåíåíèþ ðåíòãåíîâñêîãî, ñèíõðîòðîííî-
ãî èçëó÷åíèé, íåéòðîíîâ è ýëåêòðîíîâ äëÿ èññëåäîâàíèÿ ìàòå-
ðèàëîâ (ÐÑÍÝ-2003), Ìîñêâà, íîÿáðü 2003 ã.

Â ËÈÒ ïðîäîëæåíû èññëåäîâàíèÿ èíôîðìàöèîííî-
ãî òðàôèêà. Ðàçðàáîòàí ñòàòèñòè÷åñêèé ìåòîä äëÿ îòáî-
ðà îñòàòî÷íûõ êîìïîíåíòîâ è ïîñëåäóþùåãî èñêëþ÷å-
íèÿ èõ èç îáùåãî ÷èñëà ãëàâíûõ êîìïîíåíòîâ. Ê èçìåðå-
íèÿì èíôîðìàöèîííîãî òðàôèêà ïðèìåíåí ìåòîä
ãëàâíûõ êîìïîíåíòîâ íà îñíîâå ïîäõîäà «Caterpil-
lar»-SSA. Ýòîò ïîäõîä îêàçàëñÿ î÷åíü ýôôåêòèâíûì äëÿ
ïîíèìàíèÿ îñíîâíûõ îñîáåííîñòåé êîìïîíåíòîâ, ôîð-
ìèðóþùèõ èíôîðìàöèîííûé òðàôèê. Ñòàòèñòè÷åñêèé
àíàëèç ïîêàçàë, ÷òî óæå íåñêîëüêî ïåðâûõ êîìïîíåíòîâ
ôîðìèðóþò îñíîâíóþ ÷àñòü èíôîðìàöèîííîãî òðàôè-
êà, à îñòàòî÷íûå êîìïîíåíòû èãðàþò ðîëü íåáîëüøèõ
íåðåãóëÿðíûõ âîçìóùåíèé è ìîãóò èíòåðïðåòèðîâàòüñÿ
êàê ñòîõàñòè÷åñêèé øóì.

Àíòîíèîó ß., Èâàíîâ Â. Â. è äð. Ïðåïðèíò ÎÈßÈ
Å11-2003-148. Äóáíà, 2003.

Ïðîäîëæàþòñÿ èññëåäîâàíèÿ â îáëàñòè òåõíîëîãè-
÷åñêîãî ïðèìåíåíèÿ èìïóëüñíûõ ïîòîêîâ èîíîâ äëÿ ìî-

äèôèêàöèè è ôîðìèðîâàíèÿ íîâûõ ôèçèêî-õèìè÷åñêèõ
ñâîéñòâ ìàòåðèàëîâ.

Ïðîâåäåíî ÷èñëåííîå èññëåäîâàíèå âëèÿíèÿ âÿçêî-
ñòè íà ðàñïðîñòðàíåíèå òåðìîóïðóãèõ âîëí â îáðàçöå
ìåòàëëà, îáëó÷àåìîãî èìïóëüñíûìè èîííûìè ïó÷êàìè.
×èñëåííûì ïóòåì èññëåäîâàíà çàâèñèìîñòü ôîðìû
âîëíû îò êîýôôèöèåíòà âÿçêîñòè ñðåäû, èíòåíñèâíîñòè
è ñêîðîñòè âêëþ÷åíèÿ èñòî÷íèêà. Èçó÷åíî âëèÿíèå âîë-
íû íà òåìïåðàòóðó ñðåäû. Óñòàíîâëåíî, ÷òî òåðìîóïðó-
ãàÿ âîëíà âîçìóùàåò òåìïåðàòóðó ñðåäû. Íàëè÷èå âÿç-
êîñòè ñðåäû ïðèâîäèò ê çàòóõàíèþ âîëíû, ÷òî, â ñâîþ
î÷åðåäü, âûçûâàåò èçìåíåíèå òåìïåðàòóðû ñðåäû. Ïî-
êàçàíî, ÷òî ó÷åò çàâèñèìîñòè êîýôôèöèåíòà âÿçêîñòè îò
òåìïåðàòóðû ïðèâîäèò ê èçìåíåíèþ ñðåäíåé ñêîðîñòè
ðàñïðîñòðàíåíèÿ òåðìîóïðóãîé âîëíû [1].

Ñôîðìóëèðîâàíà ïîñòàíîâêà çàäà÷è è ïðåäñòàâëå-
íà ñõåìà ÷èñëåííîãî èññëåäîâàíèÿ âëèÿíèÿ èíòåíñèâ-
íîñòè è äëèòåëüíîñòè äåéñòâèÿ èìïóëüñíîãî èîííîãî
èñòî÷íèêà íà ïðîöåññû èñïàðåíèÿ, ïðîèñõîäÿùèå â îá-
ëó÷àåìîì ìåòàëëè÷åñêîì îáðàçöå. Îáñóæäàþòñÿ ðå-
çóëüòàòû ÷èñëåííîãî ìîäåëèðîâàíèÿ äèíàìèêè ïðîôè-
ëÿ òåìïåðàòóðû, èíòåíñèâíîñòè èñïàðåíèÿ îáðàçöà è
äðóãèõ õàðàêòåðèñòèê â çàâèñèìîñòè îò óñëîâèé îáëó-
÷åíèÿ èîííûì ïó÷êîì [2].
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Research in the information traffic has been progress-
ing at LIT. A statistical method has been developed to select
residual components and then to eliminate them from the to-
tal number of main components. The Principal Component
Analysis, based on the «Caterpillar»-SSA, was applied to
the network traffic measurements. This approach proved to
be very efficient for understanding the main features of the
components forming the network traffic. The statistical
analysis has demonstrated that a few first components form
the basic part of the information traffic, while the residual
components play the role of small irregular variations and
can be interpreted as stochastic noise.

Antoniou I., Ivanov V. V. et al. JINR Preprint E11-2003-148.
Dubna, 2003.

Research is in progress on technological applications of
pulsed ion beams to modification and formation of new
physicochemical properties of materials.

A numerical research in the influence of viscosity on
the thermoelastic wave propagation in a sample exposed to
pulsed ion beams has been conducted. The dependence of
the wave form on the viscosity factor and the properties of

the ion source (intensity and speed of switching) were in-
vestigated numerically. The influence of the wave on the
surrounding temperature is studied. The thermoelastic wave
has been found to disturb the ambient temperature in place
of its location. It is also shown that the presence of viscosity
of the environment leads to decay of the wave; the decay of
the wave, in turn, leads to changing the environmental tem-
perature. It is found that including the temperature depen-
dence of the viscosity factor into the model leads to chang-
ing the average speed of propagation of the thermoelastic
wave [1].

A problem is formulated and a scheme is presented on
the numerical investigation of the influence of intensity and
duration of the action of the pulsed ion source on the evapo-
ration processes occurring in an irradiated metal sample.
Results of the numerical simulation of temperature dynam-
ics, evaporation intensity and other characteristics of the de-
pendence upon irradiation conditions are discussed [2].

1. Amirkhanov I. V. et al. JINR Preprint P11-2003-111. Dub-
na, 2003; submitted to the IV National Conference on Application
of X-Ray and Synchrotron Radiation, Neutrons, and Electrons for
Study of Materials («RSNE-2003»), Moscow, November 2003.
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1. Àìèðõàíîâ È. Â. è äð. Ïðåïðèíò ÎÈßÈ Ð11-2003-111.
Äóáíà, 2003; íàïðàâëåíî íà IV Íàöèîíàëüíóþ êîíôåðåíöèþ
ïî ïðèìåíåíèþ ðåíòãåíîâñêîãî, ñèíõðîòðîííîãî èçëó÷åíèé,
íåéòðîíîâ è ýëåêòðîíîâ äëÿ èññëåäîâàíèÿ ìàòåðèàëîâ
(ÐÑÍÝ-2003), Ìîñêâà, íîÿáðü 2003 ã.

2. Àìèðõàíîâ È. Â. è äð. Ïðåïðèíò ÎÈßÈ Ð11-2003-110.
Äóáíà, 2003; íàïðàâëåíî íà IV Íàöèîíàëüíóþ êîíôåðåíöèþ
ïî ïðèìåíåíèþ ðåíòãåíîâñêîãî, ñèíõðîòðîííîãî èçëó÷åíèé,
íåéòðîíîâ è ýëåêòðîíîâ äëÿ èññëåäîâàíèÿ ìàòåðèàëîâ
(ÐÑÍÝ-2003), Ìîñêâà, íîÿáðü 2003 ã.

Â ðàáîòå «Èíòåãðàëüíûå ñå÷åíèÿ ÿäåðíî-ÿäåðíûõ
âçàèìîäåéñòâèé» ïðèâåäåíû àíàëèòè÷åñêèå âûðàæå-
íèÿ, àïïðîêñèìèðóþùèå ýêñïåðèìåíòàëüíûå äàííûå
ïî èíòåãðàëüíûì ñåðèÿì óïðóãèõ è íåóïðóãèõ âçàèìî-
äåéñòâèé òÿæåëûõ è ëåãêèõ ÿäåð âïëîòü äî ýíåðãèé â íå-
ñêîëüêî ÃýÂ/íóêëîí. Ðàñ÷åòíûå çíà÷åíèÿ ðàñïîëàãàþò-

ñÿ âíóòðè êîðèäîðà ýêñïåðèìåíòàëüíûõ ïîãðåøíîñòåé
èëè áëèçêî ê íåìó. Òàêæå ïîäðîáíî ïðèâåäåí êîììåíòè-
ðîâàííûé ôîðòðàííûé êîä äëÿ ðàñ÷åòà ñå÷åíèé è ñîîò-
âåòñòâóþùèé ÷èñëåííûé ïðèìåð, ïîÿñíÿþùèé åãî èñ-
ïîëüçîâàíèå.

Áàðàøåíêîâ Â. Ñ., Êóìàâàò Õ. Ïðåïðèíò ÎÈßÈ
Å2-2003-128. Äóáíà, 2003; íàïðàâëåíî â æóðíàë «Kerntech-
nik».

Ó÷åáíî-íàó÷íûé öåíòð

Â àâãóñòå-ñåíòÿáðå áûëè îðãàíèçîâàíû âèçèòû
ãðóïï ÷åøñêèõ è ðóìûíñêèõ ñòóäåíòîâ â Äóáíó. Êðîìå
îçíàêîìèòåëüíûõ ýêñêóðñèé â ëàáîðàòîðèè ÎÈßÈ ñòó-
äåíòû îáåèõ ãðóïï âûïîëíèëè çàäà÷è ôèçè÷åñêîãî
ïðàêòèêóìà ÓÍÖ, ïðèíÿëè ó÷àñòèå â èññëåäîâàíèÿõ,
ïðîâîäèìûõ â ÎÈßÈ.
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2. Amirkhanov I. V. et al. JINR Preprint P11-2003-110. Dub-
na, 2003; submitted to the IV National Conference on Application
of X-Ray and Synchrotron Radiation, Neutrons, and Electrons for
Study of Materials («RSNE-2003»), Moscow, November 2003.

Expressions which approximate the experimental inte-
gral cross-sections for elastic and inelastic interactions of
light and heavy nuclei at energies of up to several GeV/nu-
cleon are presented in the paper «Integral Cross-Sections of
Nucleus–Nucleus Interactions». The calculated cross-sec-
tions are inside the range of experimental errors or very
close to it. A FORTRAN code is described in detail and a
corresponding numerical example of the cross-section ap-
proximation is presented.

Barashenkov V. S., Kumawat H. JINR Preprint E2-2003-128.
Dubna, 2003; submitted to «Kerntechnik».

University Centre

In August and September the JINR University Centre
(the UC) hosted visits by groups of Czech and Romanian
students. Besides visiting JINR’s Laboratories with
overview excursions, the students performed classes of the
UC’s physics practicum and participated in research carried
out at JINR.
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Í. Ì. Ïëàêèäà

Ê èñòîðèè èññëåäîâàíèÿ ñâåðõïðîâîäèìîñòè
è ñâåðõòåêó÷åñòè

Íîáåëåâñêàÿ ïðåìèÿ ïî ôèçèêå â 2003 ã. áûëà ïðè-
ñóæäåíà òðåì âûäàþùèìñÿ ó÷åíûì: À. À. Àáðèêîñîâó,
Â. Ë. Ãèíçáóðãó è À. Ëåããåòòó (Anthony J. Leggett) çà
ðàçâèòèå òåîðèè ñâåðõïðîâîäèìîñòè è ñâåðõòåêó÷åñòè.
Íàäî ñêàçàòü, ÷òî ýòî óæå âîñüìàÿ Íîáåëåâñêàÿ ïðåìèÿ
çà èññëåäîâàíèÿ â ýòîé îáëàñòè: Õ. Êàììåðëèíã-Îííåñ
(1913), Ë. Ä. Ëàíäàó (1962), Äæ. Áàðäèí, Ë. Êóïåð è
Äæ. Ð. Øðèôôåð (1972), Ï. Ë. Êàïèöà (1978), Ã. Áåäíîðö
è Ê. À. Ìþëëåð (1987), Ä. Ëè, Ä. Îøåðîôô è Ð. Ðè÷àðä-
ñîí (1996), Ý. Êîðíåëë, Â. Êåòòåðëå è Ê. Âèåìàí (2001).
Èññëåäîâàíèÿ íîâûõ íîáåëåâñêèõ ëàóðåàòîâ îáúåäèíÿ-
åò èõ ïåðâîñòåïåííûé âêëàä â ðàçðàáîòêó òåîðèè âèõðå-
âîãî ñîñòîÿíèÿ â ñâåðõïðîâîäíèêàõ è ñâåðõòåêó÷èõ
æèäêîñòÿõ.

Ìèêðîñêîïè÷åñêàÿ òåîðèÿ ñâåðõïðîâîäèìîñòè
áûëà ðàçðàáîòàíà Äæ. Áàðäèíûì, Ë. Êóïåðîì è

Äæ. Ð. Øðèôôåðîì (ÁÊØ) è Í. Í. Áîãîëþáîâûì â
1957 ã. Â òåîðèè ÁÊØ äëÿ îïèñàíèÿ ýôôåêòà ñïàðè-
âàíèÿ ýëåêòðîíîâ áûë èñïîëüçîâàí âàðèàöèîííûé ïîä-
õîä äëÿ óïðîùåííîé ìîäåëè ýëåêòðîííîãî ãàçà ñ ïðèòÿ-
æåíèåì. Í. Í. Áîãîëþáîâ ñîâìåñòíî ñ Ä. Í. Çóáàðåâûì
è Þ. À. Öåðêîâíèêîâûì â òîì æå ãîäó ïîëó÷èë òî÷íîå
ðåøåíèå ìîäåëè ÁÊØ, ÷òî ïîçâîëèëî ïîäòâåðäèòü âà-
ðèàöèîííîå ðåøåíèå ÁÊØ. Òîãäà æå Í. Í. Áîãîëþáîâ
ðåøèë óðàâíåíèÿ äëÿ ñâåðõïðîâîäíèêà äëÿ áîëåå ðåà-
ëèñòè÷åñêîé ìîäåëè ìåòàëëà, â êîòîðîé âçàèìîäåéñòâèå
ýëåêòðîíîâ ñ êîëåáàíèÿìè ðåøåòêè ó÷èòûâàåòñÿ â ÿâ-
íîì âèäå. Âñåìèðíóþ èçâåñòíîñòü ïðèîáðåë èçÿùíûé
ìåòîä (u, v)-ïðåîáðàçîâàíèÿ Í. Í. Áîãîëþáîâà äëÿ îïè-
ñàíèÿ êâàçè÷àñòèö â ñâåðõïðîâîäÿùåì ñîñòîÿíèè êàê
ñóïåðïîçèöèè ýëåêòðîíà è äûðêè. Ïåðâîíà÷àëüíî ýòîò
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N. M. Plakida

On the History of Superconductivity
and Superfluidity

This year the Nobel Prize in physics has been awarded
to three outstanding scientists: A. A. Abrikosov,
V. L. Ginzburg and A. Leggett for the development of the
theory of superconductivity and superfluidity. It is already
the eighth Nobel prize for investigations of these quantum
phenomena: H. Kamerlingh-Onnes (1913), L. D. Landau
(1962), J. Bardeen, L. Cooper and R. Schrieffer (1972),
P. L. Kapitsa (1978), G. Bednorz and K. Müller (1987),
D. Lee, D. Osheroff, and R. Richardson (1996), E. Cornell,
W. Ketterle and C. Wieman (2001). The new Nobel prize-
winners have made a major contribution to the study of the
vortex state in superconductors and superfluids.

The microscopic theory of superconductivity was de-
veloped by J. Bardeen, L. Cooper and R. Schrieffer (BCS)
and N. N. Bogoliubov in 1957. In the BCS theory a varia-

tional approach was used to describe electron pairing in a
simplified model of an electron gas with attraction. In the
same year N. N. Bogoliubov, in collaboration with
D. N. Zubarev and Yu. A. Tserkovnikov, found a rigorous
solution of the BCS model that proved the variational BCS
approach. At the same time N. N. Bogoliubov solved equa-
tions for a more realistic model of a superconductor where
an electron interaction with lattice vibrations was treated ex-
plicitly. An elegant (u, v)-transformation method of
N. N. Bogoliubov, which describes quasiparticles in super-
conductors as superposition of electron and hole, has be-
come world-wide known. Originally this (u, v)-transforma-
tion method was proposed by N. N. Bogoliubov in the mi-
croscopic theory of superfluidity in 1947.
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ìåòîä áûë ïðåäëîæåí Í. Í. Áîãîëþáîâûì â ìèêðîñêî-
ïè÷åñêîé òåîðèè ñâåðõòåêó÷åñòè â 1947 ã.

Äî ñîçäàíèÿ ìèêðîñêîïè÷åñêîé òåîðèè ñâåðõïðîâî-
äèìîñòè äëÿ îïèñàíèÿ ìàãíèòíûõ ñâîéñòâ ñâåðõïðîâîä-
íèêîâ èñïîëüçîâàëàñü ôåíîìåíîëîãè÷åñêàÿ òåîðèÿ Ãàí-
ñà è Ôðèöà Ëîíäîíîâ, ðàçðàáîòàííàÿ èìè â 1935 ã. Îä-
íàêî ýòà òåîðèÿ èìåëà ñóùåñòâåííûå íåäîñòàòêè ïðè
îïèñàíèè ÿâëåíèÿ ïðîíèêíîâåíèÿ ìàãíèòíîãî ïîëÿ â
ñâåðõïðîâîäíèê.

Çíà÷èòåëüíûé ïðîãðåññ â ýòîì íàïðàâëåíèè áûë
ñäåëàí Â. Ë. Ãèíçáóðãîì è Ë. Ä. Ëàíäàó, êîòîðûå â
1950 ã. ïðåäëîæèëè íîâóþ ôåíîìåíîëîãè÷åñêóþ òåîðèþ
ñâåðõïðîâîäíèêîâ. Àâòîðû ýòîé òåîðèè ïîñòóëèðîâàëè
ñóùåñòâîâàíèå ïàðàìåòðà ïîðÿäêà â ñâåðõïðîâîäÿùåé
ôàçå è âçàèìîäåéñòâèå åãî ñ ìàãíèòíûì è ýëåêòðè÷å-
ñêèì ïîëÿìè. Ïîñëåäîâàòåëüíûé ó÷åò ïîâåðõíîñòíîé
ýíåðãèè íà ãðàíèöå ðàçäåëà íîðìàëüíîé è ñâåðõïðîâî-
äÿùåé ôàç â òåîðèè Ãèíçáóðãà–Ëàíäàó ïîçâîëèë èì êîð-
ðåêòíî îïèñàòü ðàçðóøåíèÿ ñâåðõïðîâîäÿùåãî ñîñòîÿ-
íèÿ â ñèëüíûõ ìàãíèòíûõ ïîëÿõ. Ïðè ýòîì ñîâåðøåííî
íå âàæíà áûëà ìèêðîñêîïè÷åñêàÿ ïðèðîäà ïàðàìåòðà
ïîðÿäêà. Ïåðâîíà÷àëüíî Ë. Ä. Ëàíäàó ïðåäïîëîæèë, ÷òî
ïàðàìåòð ïîðÿäêà èìååò çàðÿä îäíîãî ýëåêòðîíà âìåñòî,
êàê ïîòîì áûëî ïîêàçàíî Ë. Ï. Ãîðüêîâûì, çàðÿäà êóïå-
ðîâñêîé ïàðû, ðàâíîãî äâóì ýëåêòðîííûì çàðÿäàì.

Â 1952 ã. À. À. Àáðèêîñîâ èññëåäîâàë óðàâíåíèÿ
Ãèíçáóðãà–Ëàíäàó â íåõàðàêòåðíîé äëÿ îáû÷íûõ ñâåðõ-
ïðîâîäíèêîâ îáëàñòè ìàëûõ êîððåëÿöèîííûõ äëèí (ïî
ñðàâíåíèþ ñ ãëóáèíîé ïðîíèêíîâåíèÿ ìàãíèòíîãî
ïîëÿ), êîãäà ïîâåðõíîñòíàÿ ýíåðãèÿ íà ãðàíèöå ðàçäåëà
ôàç ñòàíîâèòñÿ îòðèöàòåëüíîé. Ñíà÷àëà Ë. Ä. Ëàíäàó
ñ÷èòàë ýòó îáëàñòü «íåèíòåðåñíîé», ïîñêîëüêó â òî âðå-
ìÿ áûëè èçâåñòíû òîëüêî ñâåðõïðîâîäíèêè ñ áîëüøîé
êîððåëÿöèîííîé äëèíîé. Ðåøåíèå íåëèíåéíûõ óðàâíå-
íèé Ãèíçáóðãà–Ëàíäàó â ýòîé îáëàñòè ïðèâåëî
À. À. Àáðèêîñîâà ê îòêðûòèþ íîâîãî ôèçè÷åñêîãî ÿâëå-
íèÿ — ïîÿâëåíèÿ â ñèëüíîì ìàãíèòíîì ïîëå êâàíòîâûõ
âèõðåâûõ íèòåé, â êîòîðûõ ñâåðõïðîâîäÿùåå ñîñòîÿíèå
ðàçðóøåíî.

Îñíîâûâàÿñü íà ýòèõ ðåçóëüòàòàõ, À. À. Àáðèêîñîâ
â 1957 ã. ïîñòðîèë òåîðèþ ìàãíèòíûõ ñâîéñòâ ñâåðõïðî-
âîäÿùèõ ñïëàâîâ, â êîòîðûõ ðåàëèçóåòñÿ óñëîâèå ìàëûõ
êîððåëÿöèîííûõ äëèí. Òàêèå ñâåðõïðîâîäíèêè, â êîòî-
ðûõ ñîñóùåñòâóþò ñâåðõïðîâîäÿùèå ïàðû è ìàãíèòíûå
âèõðè, áûëè íàçâàíû èì ñâåðõïðîâîäíèêàìè «âòîðîãî
ðîäà», â îòëè÷èå îò ñâåðõïðîâîäíèêîâ «ïåðâîãî ðîäà» ñ
ïîëîæèòåëüíîé ïîâåðõíîñòíîé ýíåðãèåé. Áëàãîäàðÿ ïî-
ñòåïåííîìó ïðîíèêíîâåíèþ ìàãíèòíîãî ïîëÿ â ñâåðõ-
ïðîâîäíèêè âòîðîãî ðîäà îíè èìåþò ãîðàçäî áîëåå âû-
ñîêèå çíà÷åíèÿ êðèòè÷åñêîãî ìàãíèòíîãî ïîëÿ, ÷åì
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Before the development of the microscopic theory of
superconductivity the phenomenological theory of Hans
and Fritz London was used to describe magnetic properties
of superconductors. However, this theory, developed in
1935, did not describe properly the phenomenon of external
magnetic field penetration into a superconductor.

A major step forward to overcome the problem was
made by V. L. Ginzburg and L. D. Landau in 1950. They
proposed a new phenomenological theory of superconduc-
tors by introducing an order parameter for the superconduct-
ing state and postulating its interaction with electric and
magnetic fields. In the Ginzburg–Landau theory a surface
energy at the boundary between superconducting and nor-
mal phases was properly taken into account which correctly
described suppression of the superconducting state by
strong magnetic fields. In the theory the nature of the super-
conducting order parameter was irrelevant. At first
L. D. Landau proposed that the order parameter should have
one electron charge, while, as was shown later by
L. P. Gor’kov, it should be equal to the Cooper pair charge,
i. e., to two electron charges.

In 1952 A. A. Abrikosov studied the Ginzburg–Landau
equations in the region of a small correlation length nontyp-

ical of conventional superconductors (in comparison with
the magnetic field penetration length) when the surface en-
ergy becomes negative. At first L. D. Landau considered
this region as «uninteresting» since at that time only super-
conductors with large correlation length were known.
A. A. Abrikosov’s solution of the nonlinear Ginzburg–Lan-
dau equations in this region resulted in a discovery of a new
physical phenomenon: appearance of a quantum vortex line
in the strong magnetic field in which the superconducting
state is destroyed. By taking into account this result, in 1957
A. A. Abrikosov developed a theory of magnetic properties
of superconducting alloys where the condition of short cor-
relation length was realized. He called these superconduc-
tors where superconducting pairs coexist with magnetic
vortices the superconductors of «type-II» to distinguish
them from the superconductors of «type-I» with positive
surface energy. Due to a gradual magnetic field penetration
the type-II superconductors have much higher critical mag-
netic fields than type-I. Because of this property, the type-II
superconductors have found an important application in the
construction of superconducting magnets with extremely
high magnetic fields. The theoretical discovery of
A. A. Abrikosov has later been proved in various experi-
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ñâåðõïðîâîäíèêè ïåðâîãî ðîäà. Ýòî ñâîéñòâî ïîçâîëÿåò
èñïîëüçîâàòü ñâåðõïðîâîäíèêè âòîðîãî ðîäà äëÿ ñîçäà-
íèÿ ñâåðõïðîâîäÿùèõ ìàãíèòîâ ñ âûñîêèìè çíà÷åíèÿ-
ìè ìàãíèòíûõ ïîëåé. Òåîðåòè÷åñêîå îòêðûòèå
À. À. Àáðèêîñîâà áûëî â äàëüíåéøåì ïîäòâåðæäåíî â
ðàçëè÷íûõ ýêñïåðèìåíòàõ êàê ïðè ïðÿìîì âèçóàëüíîì
íàáëþäåíèè «âèõðåâîé ðåøåòêè Àáðèêîñîâà» íà ïî-
âåðõíîñòè ñâåðõïðîâîäíèêà ñ ïîìîùüþ ìåëêîäèñïåðñ-
íûõ ìàãíèòíûõ ÷àñòèö, òàê è ìåòîäîì ìàëîóãëîâîãî
ðàññåÿíèÿ íåéòðîíîâ, ïðîíèêàþùèõ â ãëóáü ñâåðõïðî-
âîäíèêà.

Ïîâåäåíèå âèõðåâîé ðåøåòêè âî âíåøíåì ìàãíèò-
íîì ïîëå ñóùåñòâåííî âëèÿåò íà ýëåêòðîïðîâîäíîñòü
ñâåðõïðîâîäíèêà. Åñëè âèõðè íåäîñòàòî÷íî ñèëüíî çà-
êðåïëåíû íà êðèñòàëëè÷åñêîé ðåøåòêå (ñëàáûé «ïèí-
íèíã»), òî â ýëåêòðè÷åñêîì ïîëå îíè íà÷èíàþò äâèãàòü-
ñÿ è ñâåðõïðîâîäíèê ïåðåñòàåò áûòü èäåàëüíûì ïðî-
âîäíèêîì ñ íóëåâûì ñîïðîòèâëåíèåì. Îñîáåííî
áîëüøîå çíà÷åíèå ýòà ïðîáëåìà ïðèîáðåëà ïîñëå îò-
êðûòèÿ Ã. Áåäíîðöåì è Ê. À. Ìþëëåðîì â 1986 ã. âûñî-
êîòåìïåðàòóðíûõ ñâåðõïðîâîäíèêîâ. Âûñîêàÿ òåìïåðà-
òóðà ñâåðõïðîâîäÿùåãî ïåðåõîäà, ïîðÿäêà 100 Ê, ïîçâî-
ëÿåò èñïîëüçîâàòü ýòè ñâåðõïðîâîäíèêè ïðè
îõëàæäåíèè èõ ñ ïîìîùüþ æèäêîãî àçîòà, ÷òî âî ìíîãî
ðàç äåøåâëå ïðèìåíåíèÿ æèäêîãî ãåëèÿ. Ïîýòîìó ïåð-

âîíà÷àëüíî âîçíèêëè áîëüøèå íàäåæäû íà èñïîëüçîâà-
íèå íîâûõ ñâåðõïðîâîäíèêîâ â òåõíèêå. Õîòÿ ýòè
ñâåðõïðîâîäíèêè, ÿâëÿÿñü «ñèëüíûìè» ñâåðõïðîâîäíè-
êàìè âòîðîãî ðîäà, âûäåðæèâàþò î÷åíü ñèëüíûå ìàã-
íèòíûå ïîëÿ, âèõðåâàÿ ðåøåòêà èõ ñëàáî çàêðåïëåíà, è
íåîáõîäèìû ñïåöèàëüíûå óñèëèÿ, ÷òîáû ïîäàâèòü
äðåéô âèõðåé â ìàãíèòíîì ïîëå è îáåñïå÷èòü íóëåâîå
ñîïðîòèâëåíèå. Êàê çàêðåïèòü îòêðûòóþ À. À. Àáðèêî-
ñîâûì âèõðåâóþ ðåøåòêó — îäíà èç ñàìûõ âàæíûõ çà-
äà÷ â ïðîáëåìå âûñîêîòåìïåðàòóðíîé ñâåðõïðîâîäèìî-
ñòè.

Äðóãîå ìàêðîñêîïè÷åñêîå êâàíòîâîå ÿâëåíèå ïðè
íèçêèõ òåìïåðàòóðàõ — ñâåðõòåêó÷åñòü æèäêîãî ãåëèÿ
(èçîòîïà He-4), îòêðûòîå Ï. Ë. Êàïèöåé â 1937 ã., òàêæå
íå ïîëó÷èëî ñðàçó ìèêðîñêîïè÷åñêîãî îáúÿñíåíèÿ.
Íàèáîëåå óñïåøíîé äëÿ îïèñàíèÿ ñâåðõòåêó÷èõ
ñâîéñòâ æèäêîãî ãåëèÿ îêàçàëàñü ôåíîìåíîëîãè÷åñêàÿ
òåîðèÿ Ë. Ä. Ëàíäàó. Â îñíîâå åãî òåîðèè ëåæàëî ïðåä-
ïîëîæåíèå î ñóùåñòâîâàíèè äâóõ òèïîâ âîçáóæäåíèé â
ñâåðõòåêó÷åé ôàçå ãåëèÿ: ôîíîíîâ ñ ëèíåéíîé äèñïåð-
ñèåé è ðîòîíîâ ñ ùåëüþ â ñïåêòðå âîçáóæäåíèé. Òàêîé
ñïåêòð îáåñïå÷èâàë ñâåðõòåêó÷èå ñâîéñòâà æèäêîñòè,
íî íèêàê íå áûë ñâÿçàí ñ äðóãèì çàìå÷àòåëüíûì ÿâëåíè-
åì â êâàíòîâûõ ñèñòåìàõ îäèíàêîâûõ ÷àñòèö — êîíäåí-
ñàöèåé Áîçå–Ýéíøòåéíà ïðè íèçêèõ òåìïåðàòóðàõ, êî-
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ments either by a direct observation of the «Abrikosov vor-
tex lattice» on the surface of superconductors by magnetic
powder imaging technique or by a small-angle neutron scat-
tering which probes bulk properties of superconductors.

The behaviour of the vortex lattice in the external mag-
netic field is very important for electrical conductivity of a
superconductor. If vortices are not strongly pinned to the lat-
tice, they start to move in the applied electric field and the
superconductor loses its ideal conductor property to have
zero resistance. The problem became especially important
after the discovery by G. Bednorz and K. Müller in 1986 of
high-temperature superconductors. High temperature of su-
perconducting transition, of the order of 100 K, enables one
to use liquid nitrogen for its cooling, which is much cheaper
than liquid helium. It gives great hopes to apply the new su-
perconductors in industry. Though these materials are of
strong type-II superconductors and have very high critical
magnetic fields, their vortex lattice is weakly pinned and
special efforts should be undertaken to suppress the vortex
motion in electric field and to ensure zero resistance. How to
pin down the vortex lattice discovered by A. A. Abrikosov
is one of challenging tasks in the problem of high-tempera-
ture superconductivity.

Another macroscopic quantum phenomenon at low
temperatures — superfluidity of liquid helium (isotope 4He)
discovered by P. L. Kapitsa in 1937 — has not also received
a microscopic explanation at once. The most successful the-
ory that properly described the superfluid properties of liq-
uid helium was L. D. Landau’s phenomenological theory.
The theory was based on the assumption that the spectrum
of excitations in the superfluid helium consists of two
branches: phonons with a linear dispersion and rotons with a
gap in the spectrum of excitations. The spectrum explained
the superfluid properties of liquid helium but had no con-
nection with another remarkable phenomenon in quantum
systems of identical particles — Bose–Einstein condensa-
tion at low temperatures when all the particles are accumu-
lated at the lowest energy quantum level. Close values of the
superfluid phase transition temperature of liquid helium and
theoretically estimated temperature of Bose–Einstein con-
densation for ideal helium gas, which are of the order of 2 K,
suggest that these two phenomena have a common origin. In
1947, N. N. Bogoliubov proposed a microscopic theory of
superfluidity for a weakly interacting Bose gas, where he
managed to couple these two phenomena. He proved that
there was only one branch of quasiparticle excitations in a
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ãäà âñå ÷àñòèöû ñêàïëèâàþòñÿ íà íèçøåì ýíåðãåòè÷å-
ñêîì óðîâíå. Íà âîçìîæíóþ ñâÿçü ýòèõ äâóõ ÿâëåíèé
óêàçûâàëà áëèçîñòü òåìïåðàòóðû ïåðåõîäà ãåëèÿ â
ñâåðõòåêó÷åå ñîñòîÿíèå è òåîðåòè÷åñêè âû÷èñëåííîé
òåìïåðàòóðû áîçå-êîíäåíñàöèè àòîìîâ ãåëèÿ áåç ó÷åòà
èõ âçàèìîäåéñòâèÿ — ïîðÿäêà 2 Ê. Â 1947 ã. Í. Í. Áîãî-
ëþáîâûì áûëà ñôîðìóëèðîâàíà ìèêðîñêîïè÷åñêàÿ òåî-
ðèÿ ñâåðõòåêó÷åñòè äëÿ ìîäåëè ñëàáî íåèäåàëüíîãî áî-
çå-ãàçà, â êîòîðîé åìó óäàëîñü ñâÿçàòü ýòè äâà êâàíòî-
âûõ ÿâëåíèÿ. Ïðè ýòîì èì áûëî ïîêàçàíî, ÷òî ñïåêòð
êâàçè÷àñòèö â ñèñòåìå ñ áîçå-êîíäåíñàòîì ñîñòîèò
òîëüêî èç îäíîé âåòâè, îïèñûâàþùåé êîëåáàíèÿ ïëîò-
íîñòè ïðè âîçáóæäåíèè ÷àñòèö èç êîíäåíñàòà. Ýòî îò-
êðûòèå áûëî ó÷òåíî Ë. Ä. Ëàíäàó, êîòîðûé â îêîí÷à-
òåëüíîé âåðñèè ôåíîìåíîëîãè÷åñêîé òåîðèè ââåë åäè-
íûé ñïåêòð, ïëàâíî ñâÿçûâàþùèé ôîíîííóþ è
ðîòîííóþ âåòâè. Ñëåäóåò îòìåòèòü, ÷òî ýêñïåðèìåí-
òàëüíûå èññëåäîâàíèÿ ñïåêòðà âîçáóæäåíèé â æèäêîì
ãåëèè, ïðîâîäèìûå â òîì ÷èñëå â Ëàáîðàòîðèè íåéòðîí-
íîé ôèçèêè ÎÈßÈ, ïîäòâåðäèëè ýòîò âûâîä î åäèíîì
ñïåêòðå è, áîëåå òîãî, äîêàçàëè, ÷òî ïðè ïåðåõîäå â
ñâåðõòåêó÷åå ñîñòîÿíèå âîçíèêàåò è êîíäåíñàöèÿ Áîçå–
Ýéíøòåéíà àòîìîâ ãåëèÿ.

Ñóùåñòâåííûé âêëàä â ðàçâèòèå òåîðèè êîíäåíñà-
öèè Áîçå–Ýéíøòåéíà è åå ñâÿçè ñ äðóãèìè ìàêðîñêîïè-

÷åñêèìè êâàíòîâûìè ÿâëåíèÿìè âíåñ À. Ëåããåòò. Â
ðàáîòàõ 1970-õ ãîäîâ îí ïåðâûì äàë îáúÿñíåíèå çàãà-
äî÷íûõ ñâîéñòâ ñâåðõòåêó÷åé æèäêîñòè äðóãîãî èçîòî-
ïà ãåëèÿ, He-3. Ýòîò èçîòîï èìååò ïîëóöåëûé ÿäåðíûé
ñïèí è âåäåò ñåáÿ ïîäîáíî ñâåðõòÿæåëîìó ýëåêòðîííî-
ìó ãàçó, íî áåç çàðÿäà. Ïðè ñâåðõíèçêèõ òåìïåðàòóðàõ
âîçíèêàåò ñïàðèâàíèå ýòèõ àòîìîâ ãåëèÿ, íî, â îòëè÷èå
îò ñèíãëåòíûõ êóïåðîâñêèõ ïàð ñ íóëåâûì ñïèíîì, ïàðà
àòîìîâ ãåëèÿ îáðàçóåò ñâÿçàííîå ñîñòîÿíèå ñî ñïèíîì
åäèíèöà — òàê íàçûâàåìîå òðèïëåòíîå ñïàðèâàíèå, ïðè
êîòîðîì îðáèòàëüíûé ìîìåíò òàêæå ðàâåí åäèíèöå. Ïî-
ýòîìó ñâîéñòâà òàêîé àíèçîòðîïíîé ñâåðõòåêó÷åé æèä-
êîñòè ñóùåñòâåííî îòëè÷àþòñÿ îò èçîòðîïíîé ñâåðõòå-
êó÷åñòè àòîìîâ He-4.

À. Ëåããåòòó ïåðâîìó óäàëîñü îáúÿñíèòü ñëîæíóþ
ôàçîâóþ äèàãðàììó ïåðåõîäà ãåëèÿ-3 â ñâåðõòåêó÷åå
ñîñòîÿíèå âî âíåøíèõ ïîëÿõ. Â ïîñëåäíåå âðåìÿ èì
áûëè ïîëó÷åíû âàæíûå ðåçóëüòàòû ïðè èññëåäîâàíèè
îáðàçîâàíèÿ âèõðåé âî âðàùàþùåìñÿ ñîñóäå ñî ñâåðõ-
òåêó÷åé æèäêîñòüþ àòîìîâ ãåëèÿ-3. Ïîäîáíî ìàãíèòíî-
ìó ïîëþ â ñâåðõïðîâîäíèêàõ, âðàùåíèå ïðèâîäèò ê ïî-
ÿâëåíèþ âèõðåé íîðìàëüíîé ôàçû â ñâåðõòåêó÷åé êîì-
ïîíåíòå è ïîñòåïåííîìó ðàçðóøåíèþ ñâåðõòåêó÷åñòè
÷åðåç îáðàçîâàíèå òóðáóëåíòíîãî (õàîòè÷åñêîãî) ñîñòî-
ÿíèÿ â ñèñòåìå âèõðåé.
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system with the Bose–Einstein condensate which was a den-
sity fluctuation of particles excited from the condensate.
This discovery was taken into account by L. D. Landau,
who in his final version of the theory introduced a single ex-
citation spectrum which smoothly coupled phonon and ro-
ton branches. It should be pointed out that experimental in-
vestigations of the excitation spectrum in liquid helium,
which were also carried out at the JINR Laboratory of Neu-
tron Physics, have proved this result of a single spectrum of
excitation and moreover have shown that the superfluid
phase transition is accompanied by the Bose–Einstein con-
densation of helium atoms.

An important contribution to the development of the
theory of Bose–Einstein condensation and its connection
with other macroscopic quantum phenomena has been made
by A. Leggett. In his theoretical investigations in the 1970s
he was the first who succeeded in explaining the mysterious
properties of superfluid liquid of another helium isotope,
3He. The isotope has a fractional nuclear spin and behaves
as a superheavy electron gas but without charge. At very
low temperatures the helium atoms are paired but, contrary
to the singlet Cooper pairs with zero spin, the 3He pair has
spin one, the so-called triplet pairing, which has the orbital

moment also equal to one. Therefore, properties of this
highly anisotropic superfluid are quite different in compari-
son with the isotropic superfluidity of 4He atoms.

A. Leggett was the first to explain a complex phase dia-
gram for a superfluid phase transition in external fields. Re-
cently he has obtained interesting results concerning vortex
creation in a rotating vessel with superfluid 3He. Like a
magnetic field in a superconductor, the rotation creates vor-
tices of normal phase in the superfluid liquid and gradual
destruction of superfluidity by formation of a turbulent
(chaotic) vortex state.
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A. Í. Ñèñàêÿí, O. Þ. Øåâ÷åíêî, O. Í. Èâàíîâ

Ïðàâèëà ñóìì êàê êëþ÷åâûå òåñòû
äëÿ SIDIS-äàííûõ

Èçâëå÷åíèå ïîëÿðèçîâàííûõ êâàðêîâûõ è ãëþîí-
íûõ ðàñïðåäåëåíèé ÿâëÿåòñÿ îñíîâíîé çàäà÷åé ýêñïåðè-
ìåíòîâ ïî ïîëóèíêëþçèâíîìó ãëóáîêîíåóïðóãîìó ðàñ-
ñåÿíèþ (semi-inclusive deep inelastic scattering — SIDIS)
ñ ïîëÿðèçîâàííûì ïó÷êîì è ìèøåíüþ. Îñîáåííî âàæ-
íû äëÿ SIDIS-ýêñïåðèìåíòîâ âîïðîñû, êàñàþùèåñÿ
âêëàäîâ â ñïèí íóêëîíà ñòðàííûõ êâàðêîâ è ãëþîíîâ, à
òàêæå äîëÿ ëåãêèõ ìîðñêèõ êâàðêîâ è âîçìîæíîñòü ðåà-
ëèçàöèè äëÿ íèõ ñöåíàðèÿ íåñèììåòðè÷íîãî ìîðÿ. Äåé-
ñòâèòåëüíî, â íàñòîÿùåå âðåìÿ õîðîøî èçâåñòíî, ÷òî â
íåïîëÿðèçîâàííîì ñëó÷àå ìîðå ëåãêèõ êâàðêîâ ñóùå-
ñòâåííî íåñèììåòðè÷íî, òàê ÷òî âîçíèêàåò âîïðîñ: ðåà-
ëèçóåòñÿ ëè àíàëîãè÷íàÿ ñèòóàöèÿ â ïîëÿðèçîâàííîì
ñëó÷àå, ò. å. ðàâíà ëè ïîëÿðèçîâàííàÿ ïëîòíîñòü �u

ïëîòíîñòè �d?
Äëÿ ïîëÿðèçîâàííûõ êâàðêîâûõ ðàñïðåäåëåíèé, èç-

âëå÷åííûõ â SIDIS-ýêñïåðèìåíòàõ, âàæíåéøèìè òåñòà-

ìè ÿâëÿþòñÿ ïðàâèëà ñóìì, îñíîâàííûå íà SUf(2)- è
SUf(3)-ñèììåòðèÿõ. Åñëè SUf(3)-ñèììåòðèÿ ÿâëÿåòñÿ
ïðèáëèæåííîé, òî SUf(2)-ñèììåòðèÿ ìîæåò ðàññìàòðè-
âàòüñÿ êàê ïî÷òè òî÷íàÿ, òàê æå êàê è ñîîòâåòñòâóþùåå
åé ïðàâèëî ñóìì — ïðàâèëî ñóìì Áü¸ðêåíà.

Â ðàáîòàõ [1] è [2] àíàëèçèðóåòñÿ, äî êàêîé ñòåïåíè
ðåçóëüòàòû ñîâðåìåííûõ SIDIS-ýêñïåðèìåíòîâ íàõî-
äÿòñÿ â ñîãëàñèè ñ ïðåäñêàçàíèÿìè ïðàâèë ñóìì. Â òî
âðåìÿ êàê â ðàáîòå [1] òàêîé àíàëèç ïðîâîäèëñÿ äëÿ ïðà-
âèëà ñóìì, îñíîâàííîãî íà SUf(3)-ñèììåòðèè, â ðàáîòå
[2] ìû ñêîíöåíòðèðîâàëèñü íà ïðàâèëå ñóìì Áü¸ðêåíà.

Â ðàáîòå [2] áûëè ïðîàíàëèçèðîâàíû êâàðêîâûå
ðàñïðåäåëåíèÿ, ïîëó÷åííûå êîëëàáîðàöèÿìè SMC è
HERMES. Áûëî ïîêàçàíî, ÷òî åñëè ðåçóëüòàòû SMC äëÿ
ïåðâûõ ìîìåíòîâ ïîëÿðèçîâàííûõ êâàðêîâûõ ðàñïðåäå-
ëåíèé �1q íàõîäÿòñÿ â õîðîøåì ñîîòâåòñòâèè ñ ïðàâè-
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A. N. Sissakian, O. Yu. Shevchenko, O. N. Ivanov

Sum Rules as the Key Tests
for SIDIS Data

The extraction of the polarized quark and gluon densi-
ties is the main task of the SIDIS experiments with the po-
larized beam and target. Of special importance for modern
SIDIS experiments are the questions of strange quark and
gluon contributions to the nucleon spin, and also the sea
quark share, as well as the possibility of broken sea sce-
nario. Indeed, it is known that the unpolarized sea of light
quarks is essentially asymmetric, and, thus, the question
arises of whether an analogous situation occurs in the polar-
ized case; i. e., whether the polarized density �u is equal
to �d .

The crucial tests for the polarized quark distributions
extracted from the SIDIS data are the sum rules dictated by
the SUf(2) and SUf(3) symmetries. While the SUf(3) sym-
metry (and, as a consequence, the respective sum rule) is

rather approximate, the SUf(2) symmetry may be regarded
as almost exact, as well as the respective sum rule — the
Bjorken sum rule.

In papers [1] and [2] it was analyzed to what extent the
results of modern polarized SIDIS experiments are in agree-
ment with the sum rule predictions. While in Ref. [1] such
an analysis was performed with respect to the sum rule
based on the SUf(3) symmetry, in paper [2] we concentrated
on the Bjorken sum rule.

In [2] the polarized quark distributions obtained by the
SMC and HERMES collaborations were analyzed. It was
shown that, while the SMC results for the first moments �1q

are in good agreement with the Bjorken sum rule, the re-
spective HERMES results are inconsistent with this impor-
tant sum rule. The reasons for this contradiction and the way

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



ëîì ñóìì Áü¸ðêåíà, òî ñîîòâåòñòâóþùèå ðåçóëüòàòû
êîëëàáîðàöèè HERMES ñèëüíî ïðîòèâîðå÷àò ýòîìó
âàæíåéøåìó ïðàâèëó ñóìì. Áûëè ïîêàçàíû ïðè÷èíû
ýòîãî ïðîòèâîðå÷èÿ è ïóòè âûõîäà èç íåãî. Â ðàáîòå [2]
òàêæå ïîä÷åðêèâàåòñÿ, ÷òî ñèòóàöèÿ, âîçíèêàþùàÿ ñ íå-
êîððåêòíûì àíàëèçîì HERMES-äàííûõ, ìîæåò ñëó-
æèòü íàçèäàíèåì äëÿ äðóãèõ SIDIS-ýêñïåðèìåíòîâ, â
÷àñòíîñòè, äëÿ ýêñïåðèìåíòà COMPASS. Ñ îäíîé ñòî-
ðîíû, íèæíÿÿ ãðàíèöà ïî áü¸ðêåíîâñêîìó x äîëæíà
áûòü êàê ìîæíî ìåíüøå, ÷òîáû äîñòèãíóòü ìàêñèìàëü-
íîé òî÷íîñòè äëÿ ïåðâûõ ìîìåíòîâ. Ñ äðóãîé ñòîðîíû,
÷ðåçâû÷àéíî âàæíî ìàêñèìàëüíî óâåëè÷èòü ñðåäíåå

çíà÷åíèå Q 2, ÷òîáû áûë ïðèìåíèì ïðîñòîé àíàëèç â ëè-

äèðóþùåì ïîðÿäêå (leading order — LO) ÊÕÄ. Â ïðî-
òèâíîì ñëó÷àå äî òåõ ïîð, ïîêà SIDIS-àñèììåòðèè áóäóò

èçìåðÿòüñÿ ïðè ñðåäíåì çíà÷åíèè Q 2 ïîðÿäêà, äîñòèã-

íóòîãî HERMES, 2,5 ÃýÂ 2, LO-àíàëèç áóäåò íåäîñòàòî-
÷åí è ïîòðåáóåòñÿ àíàëèç â ñëåäóþùåì çà ëèäèðóþùèì
ïîðÿäêå (next to leading order — NLO) ÊÕÄ, ÷òîáû ïîëó-
÷èòü êîððåêòíûå ðàñïðåäåëåíèÿ, ñîãëàñóþùèåñÿ ñ ôóí-
äàìåíòàëüíûìè îãðàíè÷åíèÿìè, äèêòóåìûìè ïðàâèëà-
ìè ñóìì.

Â ðàáîòå [2] áûëà òàêæå ïðîàíàëèçèðîâàíà âîçìîæ-
íîñòü ðåàëèçàöèè íåñèììåòðè÷íîãî ñöåíàðèÿ äëÿ ïîëÿ-
ðèçîâàííîãî ìîðÿ ëåãêèõ êâàðêîâ. Áûëî ïîêàçàíî, ÷òî
åñëè ïî êðàéíåé ìåðå îïóáëèêîâàííûå ðåçóëüòàòû
HERMES äëÿ âàëåíòíûõ êâàðêîâûõ ðàñïðåäåëåíèé
áëèçêè ê ðåàëüíûì (óäîâëåòâîðÿþùèì èñòèííîìó ýêâè-
âàëåíòó ïðàâèëà ñóìì Áü¸ðêåíà), òî ïðèìåíåíèå ýêâè-
âàëåíòà ïðàâèëà ñóìì Áü¸ðêåíà, çàïèñàííîãî â òåðìè-
íàõ âàëåíòíûõ è ìîðñêèõ êâàðêîâûõ ðàñïðåäåëåíèé,
ïðèâîäèò ê èíòåðåñíîìó ðåçóëüòàòó

� �1 1 0 235 0 097u d� � , , ,

ò. å. âåëè÷èíà � �1 1u d� îòëè÷àåòñÿ îò íóëÿ (2,42 ñòàí-

äàðòíûõ îòêëîíåíèÿ) è, òàêèì îáðàçîì, ïîëÿðèçîâàííîå
ìîðå ëåãêèõ êâàðêîâ ÿâëÿåòñÿ ñóùåñòâåííî íåñèììå-
òðè÷íûì.
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to improve the situation were discussed. It was also stressed
in [2] that the situation with incorrect analysis of the HER-
MES data might serve as a good lesson for other polarized
SIDIS experiments, in particular, for the COMPASS experi-
ment. On the one hand, the low x B boundary should be as
small as possible to achieve the maximum accuracy for the
first moments. On the other hand, it is extremely desirable to
maximize the average Q 2 value for the simple LO analysis

to become applicable. Otherwise, while the SIDIS asymme-
tries are measured at average Q 2, which is still about the

HERMES value 2.5 GeV 2, the LO analysis is not sufficient
and NLO analysis is necessary to get reliable polarized dis-
tributions consistent with the fundamental restrictions, such
as the Bjorken sum rule.

In paper [2] the possibility of broken polarized sea sce-
nario was also analyzed. It was shown that, if at least the
published HERMES results for the valence quark distribu-

tions are close to the real ones (satisfying the real equivalent
of the Bjorken sum rule), application of the equivalent of the
Bjorken sum rule written in terms of the valence and sea
quarks leads to a rather amazing result

� �1 1 0 235 0 097u d� � . . ;

i. e., the quantity � �1 1u d� we are interested in is not zero,

as compared to the total error (2.42 standard deviations),
and the polarized sea of light quarks is asymmetric, with re-
spect to u and d quark polarized distributions.
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À. À. Áàëäèí

Íåêîòîðûå ïåðñïåêòèâíûå íàïðàâëåíèÿ
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
íà íóêëîòðîíå

Ñðåäè ôóíäàìåíòàëüíûõ ïðîáëåì ñîâðåìåííîé
ÿäåðíîé ôèçèêè è ôèçèêè ÷àñòèö îñîáóþ âàæíîñòü èìå-
þò ïðîáëåìû êîíôàéíìåíòà â ñèëüíûõ âçàèìîäåéñòâè-
ÿõ, ïðîèñõîæäåíèÿ ñïèíà íóêëîíà, ñòðóêòóðû âàêóóìà â
êâàíòîâîé õðîìîäèíàìèêå. Ðåøåíèå ýòèõ ïðîáëåì òðå-
áóåò ãëóáîêèõ ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èñ-
ñëåäîâàíèé ïðîöåññîâ, ïðîòåêàþùèõ íà ðàññòîÿíèÿõ îò
ïîðÿäêà ðàäèóñà êîíôàéíìåíòà, ãäå äîìèíèðóþò íåïåð-
òóðáàòèâíûå ýôôåêòû, äî òàêèõ, íà êîòîðûõ íà÷èíàåò
ðàáîòàòü ïåðòóðáàòèâíàÿ ÊÕÄ.

Îäíîé èç íàèáîëåå âàæíûõ ïðîáëåì â íàñòîÿùåå
âðåìÿ, êàê åå ñôîðìóëèðîâàë â 1994 ã. èçâåñòíûé ó÷å-
íûé Ñ. Íàãàìèÿ, ÿâëÿåòñÿ îïðåäåëåíèå óñëîâèé, ïðè êî-
òîðûõ àäðîíû òåðÿþò ñâîþ èíäèâèäóàëüíîñòü è îñíîâ-

íóþ ðîëü íà÷èíàþò èãðàòü âíóòðåííèå ñòåïåíè ñâîáîäû
íóêëîíîâ.

Àêàäåìèê À. Ì. Áàëäèí ïðåäëîæèë êëàññèôèêàöèþ
ïðèìåíèìîñòè ïîíÿòèÿ «ýëåìåíòàðíàÿ ÷àñòèöà» íà
îñíîâå ââåäåííîé èì ïåðåìåííîé bik (êâàäðàòà îòíîñè-
òåëüíîé 4-ìåðíîé ñêîðîñòè ìåæäó ðàññìàòðèâàåìûìè
îáúåêòàìè) [1], ÷òî, ïî ñóòè, ÿâëÿåòñÿ îòâåòîì íà ïîñòà-
âëåííûé âîïðîñ.

Ýêñïåðèìåíòàëüíî íàáëþäàåìîå èçìåíåíèå ôóíê-
öèîíàëüíîãî âèäà çàâèñèìîñòåé ðàñïðåäåëåíèé ÷àñòèö
ïî ïåðåìåííîé bik îò ïîëþñíîãî ê ýêñïîíåíöèàëüíîìó
è ñòåïåííîìó îáîñíîâûâàåò ïðåäëîæåííóþ êëàññèôè-
êàöèþ âçàèìîäåéñòâèé ýëåìåíòàðíûõ ÷àñòèö [2]:
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Some Promising Directions of Experimental
Research at the Accelerator Nuclotron

The problems of confinement in strong interactions, the
origin of spin of a nucleon, the structure of vacuum in quan-
tum chromodynamics are among the most important funda-
mental problems of modern nuclear and particle physics.
The solution of these problems requires thorough experi-
mental and theoretical investigation of the processes from
the distances about the radius of confinement, where
nonperturbative effects dominate, to the distances where
perturbative QCD becomes valid.

One of the key problems nowadays formulated by a dis-
tinguished physicist S. Nagamia in 1994 is the determina-
tion of the conditions in which hadrons lose their identity
and subnucleonic degrees of freedom begin to play the dom-
inant role.

Academician A. M. Baldin proposed the classification
of applicability of the notion «elementary particle» on the
basis of the variable bik (square relative 4-velocity between
the considered objects), which he introduced [1], that is es-
sentially the answer to the above question.

The experimentally observed change of the functional
dependence of particle distributions over the variable bik
from the pole-like to the exponential and power-like vali-
dates the proposed classification of elementary particle in-
teractions [2]:

• the region 0 10 2	 	 �bik relates to nonrelativistic nu-

clear physics, where nucleons may be considered as point
objects;
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• îáëàñòü 0 10 2	 	 �bik ñîîòâåòñòâóåò íåðåëÿòèâèñò-

ñêîé ÿäåðíîé ôèçèêå, ãäå íóêëîíû ìîæíî ðàññìàòðè-
âàòü êàê òî÷å÷íûå îáúåêòû;

• îáëàñòü bik ~ 1 ñîîòâåòñòâóåò âîçáóæäåíèþ âíóòðåí-
íèõ ñòåïåíåé ñâîáîäû àäðîíîâ;

• îáëàñòü bik ��1 äîëæíà, â ïðèíöèïå, îïèñûâàòüñÿ
êâàíòîâîé õðîìîäèíàìèêîé.

Ýòó êëàññèôèêàöèþ ìîæíî ïðîèëëþñòðèðîâàòü íà
îñíîâå ýêñïåðèìåíòàëüíûõ çàâèñèìîñòåé ïîëíûõ ñå÷å-
íèé âçàèìîäåéñòâèÿ ðàçëè÷íûõ ÷àñòèö ïðè ðàçëè÷íûõ
ýíåðãèÿõ ñòîëêíîâåíèÿ. Íà ðèñóíêå ïîêàçàíà çàâèñè-
ìîñòü ïîëíûõ ñå÷åíèé âçàèìîäåéñòâèÿ ïðîòîíîâ, 
-ìå-
çîíîâ è Ê-ìåçîíîâ îò áûñòðîòû íàëåòàþùåé ÷àñòèöû
(äàííûå âçÿòû èç [3]). Ñâÿçü áûñòðîòû � è bik âûðàæà-
åòñÿ ôîðìóëîé b U Uik i k ik� � � �2 1 2 1[( ) ] [ ]ch � . Çäåñü
U — 4-ñêîðîñòè ñòàëêèâàþùèõñÿ ÷àñòèö.

Òàêèì îáðàçîì, âîçáóæäåíèå âíóòðåííèõ ñòåïåíåé
ñâîáîäû íóêëîíîâ íà÷èíàåòñÿ ïðè � ik , bik ~ 1, à èíòåð-
âàë � � �1 3 ñîîòâåòñòâóåò ýíåðãèÿì ïó÷êîâ ÿäåð
1–10 ÃýÂ/íóêëîí — ýíåðãåòè÷åñêîìó äèàïàçîíó íóêëî-
òðîíà.

Ïîä÷åðêíåì, ÷òî êëþ÷åâàÿ îñîáåííîñòü èññëåäîâà-
íèé â ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêå ñâÿçàíà ñ ïðèí-
öèïèàëüíîé íåâîçìîæíîñòüþ ðàçäåëèòü âíóòðåííåå
äâèæåíèå íóêëîíîâ â ÿäðå è äâèæåíèå ÿäðà êàê öåëîãî.
Ýòî ïðèâîäèò ê ðÿäó íåîáû÷íûõ ýêñïåðèìåíòàëüíûõ
ýôôåêòîâ — êóìóëÿòèâíîìó ýôôåêòó, ãëóáîêîïîäïîðî-
ãîâîìó ðîæäåíèþ àíòèìàòåðèè è ò. ä. Ïîä ãëóáîêîïîä-
ïîðîãîâûìè çäåñü ïîíèìàþòñÿ òàêèå êèíåìàòè÷åñêèå
óñëîâèÿ, êîãäà ðåãèñòðèðóåìàÿ ÷àñòèöà íå ìîæåò îáðà-
çîâàòüñÿ â îäíîíóêëîííûõ âçàèìîäåéñòâèÿõ. Óñèëåí-
íûå À-çàâèñèìîñòè òàêèõ ðåàêöèé àêòèâíî èçó÷àëèñü è
èçó÷àþòñÿ â øèðîêîì äèàïàçîíå ýíåðãèé ñòàëêèâàþ-
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• the region bik ~ 1 relates to excitation of internal hadron
degrees of freedom;

• the region bik ��1 should in principle be described by
quantum chromodynamics.

This classification can be illustrated on the basis of the
experimental data on total interaction cross sections for dif-
ferent particles and a variety of collision energies. Figure
shows the total interaction cross sections of protons,

 mesons and K mesons as functions of the projectile rapidi-
ty (the data are taken from [3]). The rapidity and bik are re-
lated by the formula b U Uik i k ik� � � �2 1 2 1[( ) ] [ ]ch � .
Here U are the 4-velocities of the colliding particles.

Thus, the excitation of internal degrees of freedom of
nucleons starts at � ik , bik ~ 1, the transition region � � �1 3
corresponding to beam energies of 1–10 GeV/nucleon, the
energy range of the Nuclotron.

It should be emphasized that the key feature of investi-
gations in relativistic nuclear physics results from the fact
that it is in principle impossible to separate internal motion
of nucleons in a nucleus and motion of the nucleus as a
whole. This leads to a number of specific experimentally
observed effects: the cumulative effect, deep subthreshold
antimatter production, etc. Here, «subthreshold» means
such kinematical conditions when the registered particle
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ùèõñÿ ÿäåð [4–13]. Íàèáîëåå ÿðêèå ýôôåêòû íàáëþäà-
ëèñü èìåííî â ïåðåõîäíîé îáëàñòè ýíåðãèé
1–10 ÃýÂ/íóêëîí. Îïèñàíèÿ èíêëþçèâíûõ ñïåêòðîâ ðî-
æäåíèÿ êóìóëÿòèâíûõ è ïîäïîðîãîâûõ ÷àñòèö äåëàëèñü
íà îñíîâå ðàçëè÷íûõ ìîäåëåé, â ÷àñòíîñòè, êîëè÷å-
ñòâåííîå îïèñàíèå ìîæåò áûòü äàíî â ðàìêàõ àâòîìî-
äåëüíîãî ïîäõîäà [14]. Îäíàêî çàâèñèìîñòü äèíàìèêè
îáðàçîâàíèÿ ÷àñòèö â òàêèõ ïðîöåññàõ îò ìíîæåñòâåí-
íîñòè, êîòîðàÿ ìîæåò èãðàòü ñóùåñòâåííóþ ðîëü, íà-
ïðàâëåíèÿ ïîëÿðèçàöèè ñòàëêèâàþùèõñÿ îáúåêòîâ, ñòå-
ïåíè «öåíòðàëüíîñòè» è ïëîñêîñòè ðåàêöèè ïðàêòè÷å-
ñêè íå èçó÷åíà.

Â íàñòîÿùåå âðåìÿ íå ñóùåñòâóåò çàêîí÷åííîé òåî-
ðèè ïîëÿðèçàöèîííûõ ÿâëåíèé â àäðîí-àäðîííûõ è
àäðîí-ÿäåðíûõ âçàèìîäåéñòâèÿõ ïðè âûñîêèõ ýíåðãè-
ÿõ. Ýêñïåðèìåíòû ïî èçìåðåíèþ îäíîñïèíîâîé àñèì-
ìåòðèè â ðåàêöèÿõ

�

D A K p X� � �
, , ïîçâîëÿò ïðî-

âåðèòü ïðåäñêàçàíèÿ î çíàêàõ àñèììåòðèè êàê â êóìó-
ëÿòèâíîé, òàê è â íåêóìóëÿòèâíîé îáëàñòè è,
ñëåäîâàòåëüíî, î ìåõàíèçìå ïîëÿðèçàöèè. Òàêèå èçìå-
ðåíèÿ äàäóò äîïîëíèòåëüíóþ èíôîðìàöèþ î ñïèíîâîé
ñòðóêòóðå äåéòðîíà. Îäíèì èç ïðåäñêàçàíèé ÿâëÿåòñÿ

ñìåíà çíàêà àñèììåòðèè ïðè ïåðåõîäå èç íåêóìóëÿòèâ-
íîé îáëàñòè â êóìóëÿòèâíóþ.

Èçó÷åíèå À-çàâèñèìîñòè îäíîñïèíîâûõ àñèììåò-
ðèé â

�

D A� -âçàèìîäåéñòâèÿõ òàêæå ïðåäñòàâëÿåò èíòå-

ðåñ äëÿ èçó÷åíèÿ âëèÿíèÿ ÿäåðíîé ñðåäû íà ìåõàíèçì
îáðàçîâàíèÿ ÷àñòèö ñ ó÷åòîì ñïèíîâûõ ñòåïåíåé ñâî-
áîäû.

Ñå÷åíèÿ ïîäïîðîãîâûõ è êóìóëÿòèâíûõ ðåàêöèé
ìàëû, è äëÿ èõ èçó÷åíèÿ íåîáõîäèìû ñâåòîñèëüíûå ìàã-
íèòîîïòè÷åñêèå ñïåêòðîìåòðû. Ïðèìåðîì òàêîãî ñïåê-
òðîìåòðà ÿâëÿåòñÿ ââåäåííàÿ â ýêñïëóàòàöèþ â 2001 ã.
óñòàíîâêà ÌÀÐÓÑß [15]. Áîëüøàÿ ñâåòîñèëà è íàäåæ-
íàÿ èäåíòèôèêàöèÿ ðåãèñòðèðóåìûõ ÷àñòèö ñ õîðîøèì
ðàçðåøåíèåì ïî èìïóëüñó íåîáõîäèìû äëÿ:

• èçó÷åíèÿ ðåäêèõ ïðîöåññîâ, èìåþùèõ ìàëûå ñå÷å-
íèÿ;

• ïîëó÷åíèÿ äîñòîâåðíîé, ñòàòèñòè÷åñêè îáåñïå÷åííîé
èíôîðìàöèè î ïîëÿðèçàöèîííûõ õàðàêòåðèñòèêàõ
âçàèìîäåéñòâèÿ;

• ñîçäàíèÿ ïó÷êîâ âòîðè÷íûõ ÷àñòèö äëÿ ïðèêëàäíûõ
èññëåäîâàíèé (èñïûòàíèÿ äåòåêòîðîâ è ò. ä.).

Â îòëè÷èå îò äîðîãîñòîÿùèõ óñòàíîâîê ñ 4
-ãåîìå-
òðèåé, îñîáåííîñòüþ óñòàíîâêè ÌÀÐÓÑß ÿâëÿåòñÿ âîç-
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cannot be produced in single-nucleon interactions. En-
hanced A-dependences of such reactions have been and are
actively studied in a wide range of collision energies [4–13].
The most striking effects were observed in the transition en-
ergy region 1–10 GeV/nucleon. Inclusive spectra of produc-
tion of cumulative and subthreshold particles were de-
scribed on the basis of different models; in particular, quan-
titative description can be given in the framework of the
self-similarity approach [14]. However, the dynamics of
particle production in such processes depending on multi-
plicity, which may play a significant role, polarization of
colliding objects, centrality, and reaction plane practically
has not been studied.

At present, there is no complete theory of polarization
phenomena in hadron–hadron and hadron-nuclear interac-
tions at high energies. The experiments on measurement of
single-spin asymmetry in reactions

�

D A K p X� � �
, ,

would allow one to test the predictions on asymmetry signs
both in cumulative and noncumulative regions, and, there-
fore, on the polarization mechanism. Such measurements
will yield additional information on spin structure of the
deuteron. One of the predicted phenomena is the change of

the asymmetry sign at the transition between noncumulative
and cumulative regions.

The study of A-dependence of single-spin asymmetry
in

�

D A� interactions is also of interest for investigation of

the role of nuclear medium in the mechanism of particle
production with the account of spin degrees of freedom.

The cross sections of subthreshold and cumulative re-
actions are low, and their investigation requires wide-aper-
ture magnetooptical spectrometers. One of such spectrome-
ters is the MARUSYA set-up put into operation in 2001
[15].

High aperture and reliable identification of registered
particles with good momentum resolution are required for:

• investigation of rare processes with low cross sections;

• obtainment of reliable statistically valid information on
polarization characteristics of interactions;

• production of secondary beams for applied research (de-
tector testing, etc.).

Unlike expensive installations with 4
 geometry, the
specific feature of the MARUSYA set-up is a capability of
step-by-step development & upgrade and transition from in-
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ìîæíîñòü ïîýòàïíîãî åå ðàçâèòèÿ è ïåðåõîä îò èññëåäî-
âàíèÿ èíêëþçèâíûõ ïðîöåññîâ, êîòîðîå óæå íà÷àòî, ê
èçó÷åíèþ ýêñêëþçèâíûõ ðåàêöèé.

Â ïîñëåäíåì ñåàíñå ðàáîòû ñèíõðîôàçîòðîíà íà
ñïåêòðîìåòðå ÌÀÐÓÑß ïîëó÷åíû íîâûå ýêñïåðèìåí-
òàëüíûå äàííûå ïî àñèììåòðèÿì â ðåàêöèÿõ ñ ïîëÿðè-
çîâàííûìè ïðîòîíàìè è äåéòðîíàìè. Âàæíî îòìåòèòü,
÷òî óæå äîñòèãíóòûå ïàðàìåòðû ïîëÿðèçîâàííûõ ïó÷-
êîâ íóêëîòðîíà ïîçâîëÿþò ïðîäîëæèòü ýòè èññëåäîâà-
íèÿ íà óñòàíîâêå ÌÀÐÓÑß.

Ïðîäîëæåíèå èññëåäîâàíèé ïîäïîðîãîâûõ è êóìó-
ëÿòèâíûõ ðåàêöèé ñ èçìåðåíèåì ìíîæåñòâåííîñòè, à
òàêæå â çàâèñèìîñòè îò íàïðàâëåíèÿ ïîëÿðèçàöèè ñòàë-
êèâàþùèõñÿ îáúåêòîâ ÿâëÿåòñÿ îäíèì èç íàèáîëåå ïåð-
ñïåêòèâíûõ íàïðàâëåíèé ýêñïåðèìåíòàëüíûõ èññëåäî-
âàíèé íà íóêëîòðîíå.

Åùå îäíèì ïåðñïåêòèâíûì íàïðàâëåíèåì ÿâëÿåòñÿ
èññëåäîâàíèå íà âíóòðåííèõ ìèøåíÿõ íóêëîòðîíà.

Èññëåäîâàíèÿ ôðàãìåíòàöèîííûõ ïðîöåññîâ â
ÿäðî-ÿäåðíûõ ñòîëêíîâåíèÿõ ïðè ðåëÿòèâèñòñêèõ ýíåð-
ãèÿõ ïðîâîäÿòñÿ íà ïðîòÿæåíèè áîëåå 20 ëåò. Ýòî
îáëàñòü ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè, â êîòîðîé, ïî
êëàññèôèêàöèè À. Ì. Áàëäèíà, bik ðåãèñòðèðóåìûõ ÷à-
ñòèö ìåíüøå 10–2. Â ÷àñòíîñòè, ãðóïïîé Â. À. Íèêèòèíà

ïðîâåäåí ðÿä âàæíûõ ýêñïåðèìåíòîâ â îáëàñòè ôðàã-
ìåíòàöèè ìèøåíè íà âíóòðåííèõ ïó÷êàõ ñèíõðîôàçî-
òðîíà [16–18]. Â îñíîâíîì èçó÷àëèñü ñå÷åíèÿ
îáðàçîâàíèÿ ôðàãìåíòîâ ñ ýíåðãèåé îò 20 äî 200 ÌýÂ.
Âàæíûå ðåçóëüòàòû â îáëàñòè èññëåäîâàíèÿ ìóëüòè-
ôðàãìåíòàöèîííûõ ïðîöåññîâ ïîëó÷åíû íà âûâåäåí-
íûõ ïó÷êàõ ñèíõðîôàçîòðîíà ãðóïïîé Â. À. Êàðíàóõîâà
íà óñòàíîâêå ÔÀÇÀ (ïðîäîëæåíèå èññëåäîâàíèé ïëàíè-
ðóåòñÿ íà ïó÷êàõ íóêëîòðîíà) [19–21].

Ñîâðåìåííàÿ òåõíèêà è êîíñòðóêòèâíûå îñîáåííî-
ñòè íóêëîòðîíà ïîçâîëÿþò ïðîâîäèòü ïðèíöèïèàëüíî
íîâûå èññëåäîâàíèÿ ôðàãìåíòàöèîííûõ ïðîöåññîâ ñ
èñïîëüçîâàíèåì âíóòðåííèõ ìèøåíåé.

Ïåðâûå ýêñïåðèìåíòû, ïðîâåäåííûå â ðàìêàõ êîë-
ëàáîðàöèè ÌÀÐÓÑß íà âíóòðåííèõ ìèøåíÿõ íóêëî-
òðîíà ñ äåòåêòîðàìè íîâîãî òèïà, ïîçâîëèëè çàðåãè-
ñòðèðîâàòü ôðàãìåíòû ñ ýíåðãèÿìè ìåíüøå 20 ÌýÂ
[22]. Ýòà îáëàñòü ýíåðãèé ôðàãìåíòîâ îòíîñèòñÿ ê îáëà-
ñòè òàê íàçûâàåìîé êóëîí-ÿäåðíîé èíòåðôåðåíöèè. Êàê
ïîêàçàëè ðåçóëüòàòû ýêñïåðèìåíòîâ, ñå÷åíèÿ îáðàçîâà-
íèÿ ôðàãìåíòîâ èìåþò ïîëþñíûé õàðàêòåð çàâèñèìî-
ñòè, ïàðàìåòðû êîòîðîãî åùå ñëåäóåò óòî÷íèòü. Èññëå-
äîâàíèÿ â äàííîé îáëàñòè ñâÿçàíû ñ òàêèìè ôóíäàìåí-
òàëüíûìè ïðîáëåìàìè, êàê îïðåäåëåíèå óñëîâèé
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vestigation of inclusive processes, which has already begun,
to study of exclusive reactions.

New experimental data on asymmetries in reactions
with polarized protons and deuterons were obtained using
the MARUSYA set-up during the last run of the Syn-
chrophasotron. It is important to emphasize that the parame-
ters of polarized beams achieved at the Nuclotron give an
opportunity to continue the research in this direction at the
MARUSYA set-up.

The continuation of investigation of subthreshold and
cumulative reactions combined with the study of multiplici-
ty and polarization of colliding objects is one of the most
promising directions of experimental research at the Nu-
clotron.

Another promising direction is the research with inter-
nal targets at the Nuclotron.

The investigations of fragmentation processes in nucle-
us–nucleus collisions at relativistic energies have been car-
ried out for more than 20 years. It is the field of relativistic
nuclear physics in which, according to the classification by
A. M. Baldin, bik of the registered particles is less than
10–2. In particular, a number of important experiments on
target fragmentation were carried out with internal beams of

the Synchrophasotron by the group of V. A. Nikitin
[16–18]. The cross sections of production of heavy frag-
ments of energies mainly from 20 to 200 MeV were investi-
gated. Important results in the field of multifragmentation
processes were obtained using the external beams of the
Synchrophasotron by the group of V. A. Karnaukhov at the
FAZA set-up (these investigations are planned to be contin-
ued with the beams of the Nuclotron) [19–21].

Modern techniques and design features of the Nu-
clotron allow us to carry out principally new investigations
of fragmentation processes using internal targets.

The first experiments carried out in the framework of
the MARUSYA collaboration using the internal targets of
the Nuclotron with detectors of a new type allowed us to
register fragments with energies less than 20 MeV [22]. This
range of fragment energies relates to the so-called
Coulomb-nuclear interference. The experimental results
showed that the cross sections of fragment production are
pole-like, with the parameters which need to be determined
more precisely. The investigations in this field address such
a fundamental problem as determination of the conditions of
total disintegration of heavy nuclei, which correlates natu-
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ïîëíîãî ðàçâàëà òÿæåëûõ ÿäåð, êîòîðûå åñòåñòâåííûì
îáðàçîì ïåðåêëèêàþòñÿ ñ ïðèêëàäíûìè èññëåäîâàíèÿ-
ìè â îáëàñòè ÿäåðíîé ýíåðãåòèêè, â ÷àñòíîñòè, òðàíñìó-
òàöèåé ðàäèîàêòèâíûõ ÿäåð.

Òåõíè÷åñêèå õàðàêòåðèñòèêè íóêëîòðîíà ïîçâîëÿ-
þò ïðåöèçèîííî èçìåíÿòü ýíåðãèþ íàëåòàþùèõ ÿäåð.
Òàêèì îáðàçîì, âîçìîæíî èçó÷åíèå ýêçîòè÷åñêèõ ðåçî-
íàíñíûõ ñîñòîÿíèé ÿäåðíîé ìàòåðèè â øèðîêîì äèàïà-
çîíå ýíåðãèé îò ñîòåí ÌýÂ äî äåñÿòè ÃýÂ. Âàðüèðîâà-
íèå ýíåðãèè è òèïà óñêîðÿåìûõ ÷àñòèö ïîçâîëÿåò
èçó÷èòü óñëîâèÿ ïîëíîé äåçèíòåãðàöèè ÿäåð.

Ïðèâåäåì ïðîñòåéøèå îöåíêè ñâåòèìîñòè äëÿ ýêñ-
ïåðèìåíòîâ íà âíóòðåííèõ ìèøåíÿõ íóêëîòðîíà. Ïðè
èíòåíñèâíîñòè ïó÷êà ïðîòîíîâ I � �10 108 10 ìêñ ñ èñ-
ïîëüçîâàíèåì ìèøåíè èç çîëîòà ñ ïëîòíîñòüþ
� �19 3, ã/ñì3 è òîëùèíîé h � � �5 10 6 ñì (â ýòîì ñëó-

÷àå ëèíåéíàÿ ïëîòíîñòü � �L h� � � � �9 65 10 5, ã/ñì2)

èìååì ÷èñëî íóêëîíîâ íà ïóòè ïó÷êà N mL n� �� /
� � �� �9 65 10 166 105 24, / , ñì� � �2 195 8 10, ñì�2. Ïðè ýòèõ

óñëîâèÿõ ñâåòèìîñòü N I� � � �6 10 1033 35 ñì� �2 ñ�1.

Òàêèì îáðàçîì, èçìåðèìûìè ñòàíîâÿòñÿ ïðîöåññû ñ ñå-
÷åíèÿìè íà óðîâíå 10�2 íá. Îöåíêè ðîæäåíèÿ J /� äëÿ

ýíåðãèé íóêëîòðîíà, ïðèâåäåííûå â [14], ïîêàçûâàþò,
÷òî èçó÷åíèå òàêèõ ïðîöåññîâ ñòàíîâèòñÿ ðåàëèñòè÷-
íûì. Èñïîëüçîâàííûå ïàðàìåòðû âçÿòû ïðèìåíèòåëüíî
ê ïðîâåäåííîìó íàìè ýêñïåðèìåíòó è â äàëüíåéøåì ìî-
ãóò áûòü ñóùåñòâåííî óëó÷øåíû.

Íà óñêîðèòåëüíîì êîìïëåêñå ËÂÝ èìåþòñÿ âîç-
ìîæíîñòè ïîëó÷åíèÿ ýêñïåðèìåíòàëüíûõ äàííûõ, êîòî-
ðûå íå ìîãóò áûòü îïèñàíû â ðàìêàõ ñóùåñòâóþùèõ òå-
îðåòè÷åñêèõ ïðåäñòàâëåíèé, îòíîñÿùèåñÿ ê íàèáîëåå
ôóíäàìåíòàëüíûì ïðîáëåìàì ñîâðåìåííîé ÿäåðíîé
ôèçèêè. Îñîáûé èíòåðåñ ïðåäñòàâëÿþò:
• èçó÷åíèå À-çàâèñèìîñòåé êóìóëÿòèâíîãî è äâàæäû

êóìóëÿòèâíîãî ðîæäåíèÿ àäðîíîâ è îáðàçîâàíèÿ àí-
òèìàòåðèè;

• íàêîïëåíèå äàííûõ ïî ïîëÿðèçàöèîííûì õàðàêòåðè-
ñòèêàì ÿäåðíûõ ðåàêöèé â ïåðåõîäíîé îáëàñòè ýíåð-
ãèé;

• èññëåäîâàíèÿ ìóëüòèôðàãìåíòàöèè ÿäåð íà âíóòðåí-
íèõ ìèøåíÿõ íóêëîòðîíà.

Î÷åâèäíî, ÷òî äëÿ ïîëó÷åíèÿ ôóíäàìåíòàëüíûõ íà-
ó÷íûõ ðåçóëüòàòîâ íåîáõîäèìî ñî÷åòàíèå ïó÷êîâ ñâåðõ-
ñîâðåìåííîãî óñêîðèòåëÿ íóêëîòðîíà è ñîâðåìåííûõ
ýêñïåðèìåíòàëüíûõ óñòàíîâîê. Òàêîå ñî÷åòàíèå ñäåëà-
åò ÎÈßÈ ïðèâëåêàòåëüíûì äëÿ ìîëîäûõ ó÷åíûõ. Áóäåì
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rally with applied research in the field of nuclear power pro-
duction, in particular, transmutation of radioactive nuclei.

The performance characteristics of the Nuclotron allow
us to change the projectile energy with high precision. So, it
is possible to study exotic resonance states of nuclear matter
in the wide range of energies from hundreds of MeV to ten
GeV. Variation of energy and type of accelerated particles
allows one to study the conditions of total disintegration of
nuclei.

Below are simple estimates of luminosity for experi-
ments with internal targets of the Nuclotron. For the pro-
ton beam with the intensity I � �10 108 10 �s and a

gold target with the density � �19 3. g/cm3 and thickness
h � � �5 10 6 cm (linear density in this case being equal
to � �L h� � � � �9 65 10 5. g/cm2), the number of nucle-

ons along the beam path equals N mL n� �� /
� � �� �9 65 10 1 66 105 24. / . cm� � �2 1958 10. cm�2. The lu-

minosity in these conditions is N I� � � �6 10 1033 35 cm� �2

s�1. Therefore, the processes with cross sections of the or-
der of 10�2 nb become measurable. The estimates of J /�

production at the Nuclotron energies made in [14] show that

the investigation of such processes is quite realistic. The
above parameters were taken from an experiment and can be
significantly improved in future.

The LHE experimental complex provides the opportu-
nities to obtain experimental data which cannot be described
in the framework of the existing theoretical concepts con-
cerning fundamental problems of modern nuclear physics.
The following topics are of special interest:
• investigation of A-dependences of cumulative and

twice-subthreshold hadron and antimatter production;
• accumulation of data on polarization characteristics of

nuclear reactions in the transition energy region;
• investigation of nuclear multifragmentation with internal

targets of the Nuclotron.
It is evident that, in order to obtain fundamental scien-

tific results, a combination of beams produced by the ul-
tra-modern accelerator Nuclotron and up-to-date experi-
mental installations is necessary. Such a combination would
make JINR attractive for young scientists. Hopefully, the
development of home experimental base and proper condi-
tions of work of accelerator specialists and physicists will
be given special attention in the course of fulfillment of the
long-term research program of JINR.
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íàäåÿòüñÿ, ÷òî â õîäå âûïîëíåíèÿ äîëãîñðî÷íîé ïðî-
ãðàììû èññëåäîâàíèé ÎÈßÈ îñîáîå âíèìàíèå áóäåò
óäåëåíî ðàçâèòèþ ñîáñòâåííîé ýêñïåðèìåíòàëüíîé
áàçû è ñîçäàíèþ àäåêâàòíûõ óñëîâèé òðóäà ñïåöèàëè-
ñòîâ, îáåñïå÷èâàþùèõ ðàáîòîñïîñîáíîñòü óñêîðèòåëü-
íîãî êîìïëåêñà è ýêñïåðèìåíòàëüíûõ óñòàíîâîê.
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Ä. Ìàäèãîæèí

Ïåðâîå íàáëþäåíèå ðàñïàäà KS � �0��

Â êîíöå àâãóñòà 2003 ã. êîëëàáîðàöèåé NA-48 áûë
îïóáëèêîâàí [1] íîâûé ðåçóëüòàò ïî íàáëþäåíèþ ðåäêî-
ãî ðàñïàäà K S � 
 ��0 , ïîëó÷åííûé íà îñíîâå äàííûõ

ñåàíñà 2000 ã.
Èçó÷åíèå ðàäèàöèîííûõ íåëåïòîííûõ ðàñïàäîâ

ïîçâîëÿåò èññëåäîâàòü äèíàìèêó âçàèìîäåéñòâèÿ àäðî-
íîâ â ðàìêàõ êèðàëüíîé ïåðòóðáàòèâíîé òåîðèè. Òå-
îðåòè÷åñêèå ïðåäñêàçàíèÿ òàêîâû, ÷òî ïàðöèàëüíàÿ
øèðèíà ðàñïàäà ñîñòàâëÿåò 3 8 10 8, � � â îáëàñòè

z m M K� ���
2 2 0 2/ , (â êîòîðîé íåò ôîíà îò ðàñïàäîâ

K S � 
 
0 0) ñ ìàëîé âåëè÷èíîé ïîïðàâîê âûñøåãî ïî-

ðÿäêà [2]. Ðàíåå áûëî îïóáëèêîâàíî çíà÷åíèå íèæíåé
ãðàíèöû ïàðöèàëüíîé øèðèíû, ðàâíîå 3 3 10 7, � � ñ

90 %-ì óðîâíåì äîñòîâåðíîñòè [3].
Äëÿ íàáëþäåíèÿ äàííîãî ðàñïàäà èñïîëüçîâà-

ëàñü ýêñïåðèìåíòàëüíàÿ óñòàíîâêà NA-48 [4], èç êîòî-

ðîé áûëè óäàëåíû â äàííîì ñåàíñå äðåéôîâûå êà-
ìåðû.

Ðàñïàäû êàîíîâ áûëè ðåêîíñòðóèðîâàíû â æèäêî-
êðèïòîíîâîì êàëîðèìåòðå, ÷òî ïîçâîëèëî èçìåðèòü
ýíåðãèþ è êîîðäèíàòû ôîòîíîâ ñ òî÷íîñòüþ ~2 % è
~1,3 ìì ñîîòâåòñòâåííî.

Ôîíîâûìè ÿâëÿþòñÿ ðàñïàäû: K S � 
 
0 0 ñ îøè-

áî÷íî âîññòàíîâëåííîé ýíåðãèåé ôîòîíîâ,
K DS � 
 
0 0 ñ ïîòåðåé îäíîé ÷àñòèöû â àêñåïòàíñå

óñòàíîâêè, ïðèìåñü K L � 
 ��0 , à òàêæå ôîí îò ðàñïàäà

ãèïåðîíîâ � �0 0� 
 , � � n
 0 èëè íàëîæåíèå äâóõ
ðàñïàäîâ.

Âêëàäû îò ôîíîâûõ ðàñïàäîâ áûëè òùàòåëüíî èçó-
÷åíû ñ èñïîëüçîâàíèåì ýêñïåðèìåíòàëüíûõ äàííûõ, à
òàêæå ñ ïîìîùüþ ìåòîäà Ìîíòå-Êàðëî. Ôîíû îò ðàñïà-
äîâ ñ ïîòåðÿííûìè ÷àñòèöàìè áûëè çíà÷èòåëüíî ïîäà-
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D. Madigozhin

First Observation of KS � �0�� Decay

By the end of August 2003 the NA48 collaboration has
published [1] its new result on the first observation of the
rare decay K S � 
 ��0 , based on the data taken during the

run of 2000.
Radiative nonleptonic decays provide a possibility of

investigating low-energy hadron dynamics in the frame-
work of the chiral perturbation theory. The theory predicts
the value of the branching ratio 38 10 8. � � in the kinematic

region z m M K� ���
2 2 0 2/ . (which is free from the huge

K S � 
 
0 0 background) with higher order corrections ex-

pected to be small [2]. The lowest previously published lim-
it on this branching ratio was less than 33 10 7. � � at 90 %

confidence level [3].
The NA48 set-up [4], developed for the precision mea-

surement of the CP violation parameter Re ( / )�� � , with the

drift chambers removed for the Run 2000, was used to ob-
serve this decay.

The kaon decays have been reconstructed from the
clusters in the liquid krypton calorimeter, which is able to
measure the photon energy and position with a precision of
~ 2 % and ~ 1.3 mm, respectively.

The background comes from the decays K S � 
 
0 0

with the misreconstructed photon energy, K DS � 
 
0 0

with one particle escaping the acceptance, K L � 
 ��0 ad-

mixture, hyperon background � �0 0� 
 , � � n
 0 and
pile-up of two decays.

All these contributions have been thoroughly studied
from the data and by means of Monte-Carlo simulation. The
backgrounds caused by missing particles are considerably
reduced by the collecting data from the very beginning of
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âëåíû çà ñ÷åò èñïîëüçîâàíèÿ îãðàíè÷åíèé ïî ïðîäîëü-
íîé êîîðäèíàòå. Ôîí, îñòàâøèéñÿ ïîñëå ïðèìåíåíèÿ
âñåõ êðèòåðèåâ îòáîðà, ñîãëàñóåòñÿ ñ èçìåðåííûì â êîí-
òðîëüíûõ îáëàñòÿõ ðàñïðåäåëåíèé ïî ýíåðãîâçâåøåííî-
ìó öåíòðó òÿæåñòè êàîíà íà ïåðâîé ïëîñêîñòè ñïåêòðî-
ìåòðà (ñì. ðèñóíîê) è ìàññîé 
 0 èç ðàñïàäà.

Íàáëþäàëñÿ 31 êàíäèäàò K S � 
 ��0 ïðè ôîíå

â 13,73,2 ñîáûòèé. Âåðîÿòíîñòü ïîëó÷èòü òàêîé ñèã-
íàë èç ôëóêòóàöèè ôîíà ðàâíà 1 5 10 3, � � . Âû÷èòàíèå

ôîíà ïðèâîäèò ê ñèãíàëó, ðàâíîìó 17,36,4 ñîáûòèé.
Ñ ó÷åòîì àêñåïòàíñîâ è èñïîëüçîâàíèåì ðàñïàäà

K S � 
 
0 0 êàê íîðìèðîâî÷íîãî áûëà èçìåðåíà ïàð-

öèàëüíàÿ øèðèíà èññëåäóåìîãî ðàñïàäà:
BR )(K S Z ,� ��
 ��0

0 2 ( , , )4 8 18 10 8 � � . Ýòà âåëè÷èíà,

à òàêæå ôîðìà èçìåðåííîãî z-ðàñïðåäåëåíèÿ ðàñïàäà
ïîëíîñòüþ ñîãëàñóþòñÿ ñ ïðåäñêàçàíèÿìè êèðàëüíîé
ïåðòóðáàòèâíîé òåîðèè.
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the decay region (from – 1 to + 8 meters around the final
collimator), as the longitudinal coordinate, measured from
gamma clusters, is moved forward by the missing energy.
The estimated background, surviving all the stages of selec-
tion, is in accordance with the one measured in the control
regions of the distributions over kaon centre of gravity ra-
dius (figure) and mass of 
 0 from the decay.

Thirty-one K S � 
 ��0 candidates with the estimated

background of 13.73.2 events have been observed. The
probability to obtain such a signal from the fluctuation of
this background is1 5 10 3. � � . Subtraction of the background

leads to the signal of 17.36.4 events. Taking into account
the acceptances and using the normalization by the
K S � 
 
0 0 sample, the branching ratio has been calculat-

ed to be BR )( ( . . ).K S Z� �  ��
�
 ��0

0 2
84 8 18 10 .

This value as well as the shape of the measured z distri-
bution of the decay agree completely with the predictions of
the chiral perturbation theory.

References

1. NA48 Collaboration. CERN-EP/2003-052, 28 August
2003; submitted to «Phys. Lett. B».

2. Ecker G., Pich A., de Rafael E. // Phys. Lett. B. 1987.
V. 189. P. 363.

3. Lai A. et al. // Phys. Lett. B. 2003. V. 556. P. 105.
4. NA48 Collaboration. A Precise Measurement of the Direct

CP Violation Parameter Re( / )�� � // Eur. Phys. J. C. 2001. V. 22.
P. 231–254.

Ðàñïðåäåëåíèÿ öåíòðà òÿæåñòè êàîíà íà ïåðâîé ïëîñêîñòè
ñïåêòðîìåòðà äëÿ ñèãíàëà è ðàçëè÷íûõ êîìïîíåíòîâ ôîíà, ïî-
ëó÷åííûõ èç ìîäåëèðîâàíèÿ, â ñðàâíåíèè ñ ýêñïåðèìåíòàëü-
íûìè äàííûìè

Centre-of-gravity-radius distributions for the signal and different
components of background from Monte-Carlo in comparison with
the data
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Â. Ë. Àêñåíîâ, Ê. Í. Æåðíåíêîâ, Þ. Â. Íèêèòåíêî, À. Â. Ïåòðåíêî

Ïåðâûå ôèçè÷åñêèå ðåçóëüòàòû
ñ óñòàíîâêè ÐÅÌÓÐ

Â ýòîì ãîäó áûëà çàêîí÷åíà ïåðâàÿ î÷åðåäü ìîäåð-
íèçàöèè ñïåêòðîìåòðà ïîëÿðèçîâàííûõ íåéòðîíîâ
ÐÅÌÓÐ. Íà ñïåêòðîìåòðå â íàñòîÿùåå âðåìÿ ìîãóò ïðî-
âîäèòüñÿ ñâåòîñèëüíûå èññëåäîâàíèÿ ïî îòðàæåíèþ
íåéòðîíîâ îò ïîâåðõíîñòåé, ñëîèñòûõ ìàãíèòíûõ
ñòðóêòóð è ãðàíèö ðàçäåëà, à òàêæå ïî ìàëîóãëîâîìó
ðàññåÿíèþ ïîëÿðèçîâàííûõ íåéòðîíîâ îò íåîäíîðîä-
íûõ ìàãíåòèêîâ â øèðîêîì èíòåðâàëå çíà÷åíèé ïåðå-
äàííîãî ìîìåíòà Q � � � �� �3 10 5 103 1 Å�1.

Óæå ñðàâíèòåëüíî äàâíî èññëåäóåòñÿ ýôôåêò áëè-
çîñòè íà ãðàíèöå ðàçäåëà ñâåðõïðîâîäíèê–ôåððîìàãíå-
òèê, çàêëþ÷àþùèéñÿ â óñòàíîâëåíèè â áèñëîå èëè ïåðè-
îäè÷åñêîé ñòðóêòóðå îäíîâðåìåííî ñâåðõïðîâîäÿùåãî
è ìàãíèòíîãî ñîñòîÿíèé. Â 1988 ã. À. È. Áóçäèí è
Ë. Í. Áóëàåâñêèé [1] ïðåäñêàçàëè ýôôåêò ìîäèôèêàöèè
ñâåðõïðîâîäèìîñòüþ ôåððîìàãíèòíîãî ïîðÿäêà. Â

÷àñòíîñòè, áûëî îòìå÷åíî, ÷òî â òîíêîé ôåððîìàãíèò-
íîé ïëåíêå, ïîêðûâàþùåé òîëñòûé ñâåðõïðîâîäÿùèé
ñëîé, óñòàíàâëèâàåòñÿ äîìåííàÿ ñòðóêòóðà. Â ïðîòèâî-
âåñ [1] â ðàáîòå [2] áûëî óêàçàíî, ÷òî ñâåðõïðîâîäè-
ìîñòü ïðèâîäèò ê óñòàíîâëåíèþ ìîäóëèðîâàííîé ìàã-
íèòíîé ñòðóêòóðû. Ýêñïåðèìåíòàëüíîå èññëåäîâàíèå
âëèÿíèÿ ñâåðõïðîâîäèìîñòè íà íàìàãíè÷åííîñòü ôåð-
ðîìàãíèòíîãî ñëîÿ âïåðâûå âûïîëíåíî Th. Mühge ñ ñî-
àâòîðàìè [3], îïðåäåëÿâøèìè ñ ïîìîùüþ ôåððîìàãíèò-
íîãî ðåçîíàíñà ýôôåêòèâíóþ íàìàãíè÷åííîñòü â êðè-
ñòàëëè÷åñêîì áèñëîå Nb/Fe. Â ýòèõ èññëåäîâàíèÿõ
áûëî îïðåäåëåíî, ÷òî íàìàãíè÷åííîñòü ïàäàåò ïðè
óìåíüøåíèè òåìïåðàòóðû íèæå êðèòè÷åñêîé, è òåì
ñèëüíåå, ÷åì òîíüøå ñëîé æåëåçà. Äëÿ íàèáîëåå òîíêîãî
ñëîÿ æåëåçà òîëùèíîé 14 Å èçìåíåíèå íàìàãíè÷åííî-
ñòè áûëî íàèáîëüøèì è ñîñòàâëÿëî 4 %.
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V. L. Aksenov, K. N. Zhernenkov, Yu. V. Nikitenko, A. V. Petrenko

First Physical Results from REMUR

This year the first modernization stage of the polarized
neutron spectrometer REMUR has been completed. Today,
the spectrometer allows one to carry out high-luminosity in-
vestigations of neutron reflection from surfaces, layered
magnetic structures and interfaces, as well as experiments
of small-angle neutron scattering on inhomogeneous
magnetics for a wide interval of momentum transfer,
Q � � � �� �3 10 5 103 1 Å�1.

The proximity effect at the superconductor–magnetic
interface, involving simultaneous establishment of the su-
perconducting and magnetic state in the bilayer or periodic
structure, has already been studied for a comparatively long
time. In 1988, A. I. Buzdin and L. N. Bulaevskii [1] predict-
ed the effect of modification by superconductivity of the fer-
romagnetic order. Actually, it was noted that a domain struc-
ture was established in a thin ferromagnetic film. Contrary
to [1], it was pointed out in [2] that superconductivity leads

to the establishment of a modulated magnetic structure. Ex-
perimental studies of the effect of superconductivity on the
ferromagnetic layer magnetization were first conducted by
Th. Mühge and co-authors [3], who determined the effec-
tive magnetization in a Nb/Fe crystalline layer by measuring
the magnetic resonance. They discovered that the magneti-
zation dropped as the temperature decreased below the criti-
cal temperature and the thinner was the layer the sharper
was the fall. For the thinnest iron layer of 14 Å the magneti-
zation decline was the largest and amounted to 4 %.

To reveal how superconductivity and magnetism
co-exist on a nanolevel, we have chosen the layered struc-
ture Pd(15 Å)/V(400 Å)/Fe0.66V0.34(50 Å)/[10�(V(50 Å)/
Fe(50 Å))]/MgO, where simultaneously exists the periodic
structure 10�[V(50 Å)/Fe(50 Å)], which is composed of
superconducting vanadium and ferromagnetic iron layers,
and the bilayer V(400 Å)/ Fe0.66V0.34(50 Å). The measure-
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Äëÿ âûÿñíåíèÿ õàðàêòåðà ñîñóùåñòâîâàíèÿ ÿâëå-
íèé ñâåðõïðîâîäèìîñòè è ìàãíåòèçìà íà íàíîóðîâíå
íàìè âûáðàíà ñëîèñòàÿ ñòðóêòóðà Pd(15 Å)/V(400 Å)/
Fe0,66V0,34(50 Å)/[10�(V(50 Å)/Fe(50 Å))]/MgO, â êîòî-
ðîé îäíîâðåìåííî ñóùåñòâóþò è ñîñòàâëåííàÿ èç
ñâåðõïðîâîäÿùèõ ñëîåâ âàíàäèÿ è ôåððîìàãíèòíûõ
ñëîåâ æåëåçà ïåðèîäè÷åñêàÿ ñòðóêòóðà 10�[V(50 Å)/
Fe(50 Å)], è áèñëîé V(400 Å)/Fe0,66V0,34(50 Å). Ïðè
ýòîì èçìåðåíèå ïðè ðàçëè÷íûõ çíà÷åíèÿõ òåìïåðàòóðû
çàâèñèìîñòåé êîýôôèöèåíòîâ îòðàæåíèÿ íåéòðîíîâ
R Q��( ) è R Q�� ( ), êîòîðûå îòâåòñòâåííû çà ïðîöåññû

áåç ïåðåâîðîòà ñïèíà íåéòðîíà, ïîçâîëÿëî îïðåäåëèòü
ïðîñòðàíñòâåííóþ çàâèñèìîñòü íàìàãíè÷åííîñòè (ïðî-
ôèëü íàìàãíè÷åííîñòè) êàê â ïåðèîäè÷åñêîé ñòðóêòóðå,
òàê è íà ãðàíèöå ðàçäåëà â áèñëîå. Îäíîâðåìåííî ñ ýòèì
äàííàÿ ïåðèîäè÷åñêàÿ ñòðóêòóðà ÿâëÿåòñÿ ãåíåðàòîðîì
êîðîòêîïåðèîäíûõ íåéòðîííûõ ñòîÿ÷èõ âîëí [4], ÷òî
ïîçâîëÿåò ïî êîýôôèöèåíòàì îòðàæåíèÿ íåéòðîíîâ
R Q�� ( ) è R Q��( ), êîòîðûå îòâåòñòâåííû çà ïðîöåññû

ïåðåâîðîòà ñïèíà íåéòðîíà, èçó÷àòü è ïðîñòðàíñòâåí-
íûå èçìåíåíèÿ íàïðàâëåíèÿ âåêòîðà íàìàãíè÷åííîñòè.

Èçìåðåíèÿ îòðàæåíèÿ íåéòðîíîâ áûëè ïðîâåäåíû
ïðè çíà÷åíèÿõ òåìïåðàòóðû 293; 7; 3 è 1,7 Ê. Íà îñíîâå
èçâåñòíîãî çíà÷åíèÿ òåìïåðàòóðû ñâåðõïðîâîäÿùåãî

ïåðåõîäà â îáúåìíîì âàíàäèè 5,3 Ê è íåáîëüøîãî åå
óìåíüøåíèÿ â ñëó÷àå íàíîñëîÿ ïðåäïîëàãàëîñü, ÷òî
çíà÷åíèÿ òåìïåðàòóðû 3 è 1,7 Ê íàõîäÿòñÿ íèæå òåìïå-
ðàòóðû ñâåðõïðîâîäÿùåãî ïåðåõîäà ñëîåâ âàíàäèÿ, à
çíà÷åíèÿ òåìïåðàòóðû 7 è 293 Ê — âûøå. Îäíàêî ýêñïå-
ðèìåíòàëüíûå äàííûå ïî îòðàæåíèþ íåéòðîíîâ ñîâïà-
ëè äëÿ çíà÷åíèé òåìïåðàòóðû 293; 7 è 3 Ê è îòëè÷àëèñü
òîëüêî äëÿ òåìïåðàòóðû 1,7 Ê.

Íà ðèñ. 1 ïðèâåäåíû ãèñòîãðàììû ïðîñòðàíñòâåí-
íîé çàâèñèìîñòè ïëîòíîñòè ÿäåðíîé àìïëèòóäû ðàññåÿ-
íèÿ íåéòðîíîâ N b (ÿäåðíûé ïðîôèëü) è íàìàãíè÷åííî-
ñòè M (ìàãíèòíûé ïðîôèëü) ïðè òåìïåðàòóðå 3 Ê äëÿ
òðåõ ñìåæíûõ ñëîåâ V/Fe/V ïåðèîäè÷åñêîé ñòðóêòóðû
(ðèñ. 1, à) è áèñëîÿ Fe0,66V0,34(50 Å)/V(400 Å)(ðèñ. 1, á).
Çäåñü êàæäûé îòäåëüíûé ó÷àñòîê (ïîäñëîé ñòðóêòóðû)
ãèñòîãðàììû N b ïîìå÷åí äâóìÿ ÷èñëàìè CFe è L, ðàçäå-
ëåííûìè êîñîé ÷åðòîé: ïðîöåíòíûì ñîäåðæàíèåì æå-
ëåçà â ïîäñëîå CFe è òîëùèíîé ïîäñëîÿ L. Âèäíî, ÷òî â
ïåðèîäè÷åñêîé ñòðóêòóðå òîëüêî äâà ïîäñëîÿ èìåþò
100 %-å ñîäåðæàíèå æåëåçà è 100 %-å ñîäåðæàíèå âàíà-
äèÿ (C Fe � 0). Îñòàëüíûå ïîäñëîè ÿâëÿþòñÿ ñìåñüþ
àòîìîâ æåëåçà è âàíàäèÿ. Äàëåå, èç ñðàâíåíèÿ çàâèñèìî-
ñòåé N b è M ñëåäóåò, ÷òî â ïîäñëîÿõ ñ íåáîëüøèì ñîäåð-
æàíèåì æåëåçà (15, 10 è 8 %) íàìàãíè÷åííîñòü çíà÷è-
òåëüíî ìåíüøå çíà÷åíèÿ, êîòîðîå ñëåäóåò èç ïðåäïîëî-
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ment at different temperatures of the dependence of the neu-
tron reflection coefficients R Q��( ) and R Q�� ( ) responsi-

ble for the processes without spin flip has allowed the deter-
mination of the spatial dependence of the magnetization
(magnetization profile) in the periodic structure and at the
interface in the bilayer. At the same time, the given periodic
structure is a generator of short-period standing neutron
waves [4], which also allows one to study spatial variation
of the magnetization vector direction by using the neutron
reflection coefficients R Q�� ( ) and R Q��( ) responsible

for the neutron spin-flip processes.
Measurements of neutron reflection were carried out at

293, 7, 3 and 1.7 Ê. Based on the fact that the temperature of
superconducting transition in bulk vanadium is known to be
5.3 Ê and that it slightly decreases if in a nanolayer, it is as-
sumed that the temperatures 3 and 1.7 Ê lie below the super-
conducting transition temperature for vanadium layers and
the temperatures 7 and 293 Ê are above it. However, the ex-
perimental data on neutron reflection coincide for the tem-
peratures 293, 7 and 3 Ê and differ only for 1.7 Ê.

Figure 1 shows the histograms of the spatial depen-
dence of the nuclear scattering density amplitude N b (nu-
clear profile) and of the magnetization M (magnetic profile)

for the three contiguous layers V/Fe/V of the periodic struc-
ture (Fig. 1, à) and the bilayer Fe0.66V0.34(50 Å)/V(400 Å)
(Fig. 1, b) at 3 Ê. In the figure each separate section (struc-
ture sublayer) of the histogram N b is marked with the CFe
and L values with a slash between, which stand for the iron
percentage in the sublayer and the sublayer thickness, re-
spectively. It is seen that there are just two sublayers that
have 100 % iron and 100 % vanadium content (C Fe � 0).
The rest are a mixture of iron and vanadium atoms. Next,
from a comparison of the dependence N b with the depen-
dence M it is seen that in sublayers with a low iron concen-
tration (15, 10 or 8 %) magnetization has a much lower val-
ue than that which follows from the assumption of magneti-
zation being proportional to the iron atom concentration.
The latter is due to the fact that in such sublayers vanadium
atoms are magnetized by iron atoms and get antiferromag-
netically ordered with respect to them. For the bilayer
(Fig. 1, b), we also have a 66 % iron atom concentration in a
50 Å thickness sublayer while the magnetization is only
35 % of the iron atom magnetization, which means that anti-
ferromagnetic ordering is stronger than that in the periodic
structure sublayers. Thus, in a real Fe/V layered structure
we have a more complicated case when, together with ferro-
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æåíèÿ î ïðîïîðöèîíàëüíîñòè íàìàãíè÷åííîñòè
êîíöåíòðàöèè àòîìîâ æåëåçà. Ïîñëåäíåå ñâÿçàíî ñ òåì,
÷òî â ýòèõ ïîäñëîÿõ àòîìû âàíàäèÿ íàìàãíè÷èâàþòñÿ
àòîìàìè æåëåçà è àíòèôåððîìàãíèòíî óïîðÿäî÷èâàþò-
ñÿ ïî îòíîøåíèþ ê àòîìàì æåëåçà. Äëÿ áèñëîÿ
(ðèñ. 1, á) ìû òàêæå â ïîäñëîå òîëùèíîé 50 Å èìååì
66 % àòîìîâ æåëåçà, à íàìàãíè÷åííîñòü òîëüêî 35 % îò
íàìàãíè÷åííîñòè àòîìîâ æåëåçà, ò. å. àíòèôåððîìàãíèò-
íîå óïîðÿäî÷åíèå áîëåå ñèëüíîå, ÷åì â ïîäñëîÿõ ïåðèî-
äè÷åñêîé ñòðóêòóðû. Òàêèì îáðàçîì, â ðåàëüíîé Fe/V
ñëîèñòîé ñòðóêòóðå ìû èìååì áîëåå ñëîæíûé ñëó÷àé,
êîãäà íàðÿäó ñ ôåððîìàãíèòíûì óïîðÿäî÷åíèåì â ñåðå-
äèíå ñëîÿ æåëåçà ñóùåñòâóåò àíòèôåððîìàãíèòíîå óïî-

ðÿäî÷åíèå íà ãðàíèöå ðàçäåëà ñëîÿ æåëåçà ñî ñëîåì âà-
íàäèÿ.

Íà ðèñ. 2 ïðåäñòàâëåí ìàãíèòíûé ïðîôèëü ïðè òåì-
ïåðàòóðå 1,7 Ê. Êàæäûé ñëîé â ñòðóêòóðå õàðàêòåðèçó-
åòñÿ âåëè÷èíàìè Meff — ýôôåêòèâíîé íàìàãíè÷åííî-
ñòüþ è L — òîëùèíîé ñëîÿ. Meff âûðàæàåòñÿ ÷åðåç îò-
íîøåíèå íàìàãíè÷åííîñòè ñëîÿ Ì ê C MFe Fe, ãäå
M Fe — íàìàãíè÷åííîñòü æåëåçà, ðàâíàÿ 21,6 êÝ. Âèä-
íî, ÷òî â ïîäñëîÿõ ïåðèîäè÷åñêîé ñòðóêòóðû ñ íåáîëü-
øèì ñîäåðæàíèåì àòîìîâ æåëåçà — 15; 10; 8 è 0 % —
íàìàãíè÷åííîñòü óïàëà íà 1; 0,9; 0,7 êÝ è 0 ñîîòâåò-
ñòâåííî. Â ïîäñëîÿõ ñ áîëüøèì ñîäåðæàíèåì àòîìîâ
æåëåçà — 81; 88; 100; 90 è 83 % — íàìàãíè÷åííîñòü èç-
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magnetic ordering in the middle of the iron layer, there ex-
ists antiferromagnetic ordering at iron–vanadium interface.

Figure 2 shows the magnetic profile for a temperature
of 1.7 Ê. In the figure each sublayer is marked with effective
magnetization Meff and L values with a slash between
them. The Meff is expressed as ratio of sublayer magnetiza-
tion M to magnetization of iron atoms in sublayer C MFe Fe,
where M Fe is magnetization of iron equal to 21.6 kOe. It is
seen that in the periodic structure sublayers with a low iron
atom concentration (15, 10, 8 and 0 %) magnetization drops

by 1, 0.9, 0.7 êÎå and 0, respectively. In the sublayers with a
high iron atom concentration (81, 88, 100, 90 and 83 %)
magnetization changes by – 3, – 2, 0, 0, 2 êÎå, respectively.
Thus, there is direct evidence of magnetization tending to
decrease, although in separate sublayers it does not change
and even increases. It is, however, characteristic of the sub-
layer with a 100 % vanadium atom concentration where dia-
magnetism due to establishment of superconductivity is not
observed. At the same time, in the bilayer (Fig. 2, b) the sub-
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Fig.1. The nuclear Nb and magnetic M profiles at 3 Ê for: à) three contiguous layers V(50 Å)/Fe(50 Å)/V(50 Å) of the periodic layered
structure; b) bilayer Fe0.66V0.34(50 Å)/V(400 Å)

Ðèñ. 1. ßäåðíûé Nb è ìàãíèòíûé M ïðîôèëè ïðè òåìïåðàòóðå 3 Ê äëÿ: à) òðåõ ñìåæíûõ ñëîåâ V(50 Å) /Fe(50 Å) /V(50 Å) ïåðèîäè-
÷åñêîé ñëîèñòîé ñòðóêòóðû; á) áèñëîÿ Fe0,66V0,34(50 Å)/V(400 Å)



ìåíèëàñü íà – 3; – 2; 0; 0; 2 êÝ ñîîòâåòñòâåííî. Òàêèì
îáðàçîì, íàëèöî òåíäåíöèÿ óìåíüøåíèÿ íàìàãíè÷åííî-
ñòè, õîòÿ â îòäåëüíûõ ïîäñëîÿõ îíà íå èçìåíÿåòñÿ èëè
äàæå ðàñòåò. Õàðàêòåðíî, îäíàêî, òî, ÷òî â ïîäñëîå ñî
100 %-ì ñîäåðæàíèåì àòîìîâ âàíàäèÿ äèàìàãíåòèçìà,
ñâÿçàííîãî ñ óñòàíîâëåíèåì ñâåðõïðîâîäèìîñòè, íå íà-
áëþäàåòñÿ. Â áèñëîå æå (ðèñ. 2, á) ïîäñëîé Fe0,66V0,34
ïîëíîñòüþ òåðÿåò íàìàãíè÷åííîñòü, à ñëîé âàíàäèÿ
òîëùèíîé 400 Å ñòàíîâèòñÿ äèàìàãíèòíûì.

Ðåçóëüòàòû ïåðâûõ íåéòðîííûõ èññëåäîâàíèé
ÿâëÿþòñÿ â îïðåäåëåííîé ñòåïåíè íåîæèäàííûìè, íî,
òåì íå ìåíåå, ìîãóò áûòü îáúÿñíåíû. Íåîæèäàííûì
ÿâëÿåòñÿ òî, ÷òî â ïåðèîäè÷åñêîé ñòðóêòóðå ñ òîíêèìè
ñëîÿìè âàíàäèÿ, â êàæäîì èç êîòîðûõ ñâåðõïðîâîäè-
ìîñòü íå äîëæíà îñóùåñòâëÿòüñÿ [5] (è ìû âèäèì ýòî íà
ïðèìåðå ïîäñëîÿ òîëùèíîé 14 Å ñî 100 %-ì ñîäåðæàíè-
åì âàíàäèÿ), íàáëþäàåòñÿ èçìåíåíèå ìàãíèòíîãî ïðî-

ôèëÿ. Âîçìîæíûì îáúÿñíåíèåì ýòîãî ìîæåò áûòü òî,
÷òî íåêîòîðîå ñîñòîÿíèå ñâåðõïðîâîäèìîñòè óñòàíà-
âëèâàåòñÿ âî âñåé ïåðèîäè÷åñêîé ñòðóêòóðå, â êîòîðîé
ñóììàðíàÿ òîëùèíà ñëîåâ âàíàäèÿ ñîñòàâëÿåò ïîðÿäêà
500 Å. Íåîæèäàííûì ÿâëÿåòñÿ 100 %-å ïîäàâëåíèå íà-
ìàãíè÷åííîñòè âåëè÷èíîé 5 êÝ â ïîäñëîå Fe0,66V0,34.
Âîçìîæíî, ýòî ñâÿçàíî ñ ñèëüíûì àíòèôåððîìàãíèò-
íûì óïîðÿäî÷åíèåì, îêàçûâàþùèì áîëåå ñëàáîå ðàçðó-
øàþùåå âîçäåéñòâèå íà ñâåðõïðîâîäÿùóþ ïàðó [6].

Òàêèì îáðàçîì, ïîëó÷åííûå ðåçóëüòàòû âñåëÿþò
óâåðåííîñòü â òîì, ÷òî èìåþùèåñÿ íà íîâîì ñïåêòðîìå-
òðå ïîëÿðèçîâàííûõ íåéòðîíîâ ÐÅÌÓÐ óíèêàëüíûå
âîçìîæíîñòè èçìåðåíèÿ ÿäåðíîãî è ìàãíèòíîãî ïðîôè-
ëåé ñëîèñòûõ ñòðóêòóð ïîçâîëÿò ïîëó÷èòü íîâûå äàí-
íûå è ñóùåñòâåííî ïðîäâèíóòüñÿ â ðåøåíèè ïðîáëåìû
ñîñóùåñòâîâàíèÿ ñâåðõïðîâîäèìîñòè è ìàãíåòèçìà.
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layer Fe0.66V0.34 loses magnetization completely while the
400 Å vanadium layer becomes diamagnetic.

The results of the first neutron investigations are unex-
pected to some extent, though they can be explained. Unex-
pectedly, in the periodic structure with thin vanadium layers
where superconductivity cannot occur [5] (which is seen
from the example of the 14 Å layer with a 100 % vanadium
concentration), changes in the magnetic profile are ob-
served. A possible explanation is that there establishes some
superconducting state in the entire periodic structure whose
sum thickness of vanadium layers is on the order of 500 Å.
Unexpectedly, 100 % suppression of a 5 êÎå magnetization
occurs in the Fe0.66V0.34 sublayer. It may be connected with
strong antiferromagnetic ordering that produces a weaker
destructive effect on the superconducting pair [6].

So, the obtained results give us confidence that the
unique possibilities for the measurement of the nuclear and

the magnetic profile of layered structures provided by the
present polarized neutron spectrometer REMUR will allow
us to obtain new data to advance essentially in the solution
of the problem of superconductivity–magnetism coexis-
tence.
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Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Ðèñ. 2. Ìàãíèòíûé ïðîôèëü ïðè òåìïåðàòóðå 1,7 Ê äëÿ: à) òðåõ ñìåæíûõ ñëîåâ V(50 Å) /Fe(50 Å) /V(50 Å) ïåðèîäè÷åñêîé ñëîèñòîé
ñòðóêòóðû; á) áèñëîÿ Fe0,66V0,34(50 Å)/V(400 Å)

Fig. 2. The magnetic profile M at 1.7 Ê for: à) three contiguous levels V(50 Å) /Fe(50 Å) /V(50 Å) of the periodic layered structure; b) bilay-
er Fe0.66V0.34(50 Å)/V(400 Å)



4 ÈÞËß â Æåíåâå ñîñòîÿëîñü çàñåäàíèå Åâðî-

ïåéñêîãî êîìèòåòà ïî óñêîðèòåëÿì áóäóùåãî (ECFA),

ãäå áûëè ðàññìîòðåíû âîïðîñû ñîâðåìåííîãî ñòàòó-

ñà è ïåðñïåêòèâ ðàçâèòèÿ ïðîãðàììû ïî ôèçèêå âû-

ñîêèõ ýíåðãèé. Ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ ïðîôåñ-

ñîð Ë. Ìàéàíè âûñòóïèë ñ äîêëàäîì î õîäå ðåàëèçà-

öèè ïðîåêòà LHC. Äèðåêòîð DESY ïðîôåññîð

À. Âàãíåð ïðîèíôîðìèðîâàë ÷ëåíîâ ECFA î ïëàíàõ

ðàçâèòèÿ ôèçèêè ÷àñòèö â Ãåðìàíèè. Áûëè çàñëóøà-

íû è äðóãèå äîêëàäû.

ÎÈßÈ áûë ïðåäñòàâëåí íà çàñåäàíèè ÷ëåíîì-íà-

áëþäàòåëåì ECFA ïðîôåññîðîì À. Í. Ñèñàêÿíîì. Â

õîäå ïðåáûâàíèÿ â Æåíåâå À. Í. Ñèñàêÿí âñòðåòèëñÿ

ñ ðóêîâîäèòåëÿìè Åâðîïåéñêîé îðãàíèçàöèè ÿäåðíûõ

èññëåäîâàíèé Ë. Ìàéàíè, Ð. Êýøìîðîì, Ê. Äåòðàçîì

è ðóêîâîäèòåëÿìè ýêñïåðèìåíòîâ, â êîòîðûõ ÎÈßÈ

ïðèíèìàåò àêòèâíîå ó÷àñòèå: ATLAS — Ï. Éåííè,

ALICE — Þ. Øóêðàôòîì, è äðóãèìè ó÷åíûìè. Áûë

ðàññìîòðåí øèðîêèé êðóã âîïðîñîâ ñîòðóäíè÷åñòâà.

À. Í. Ñèñàêÿí ó÷àñòâîâàë òàêæå â ïðèåìå ðóêî-

âîäñòâîì ÖÅÐÍ îôèöèàëüíîé ïðàâèòåëüñòâåííîé äå-

ëåãàöèè Ðåñïóáëèêè Àðìåíèè — ìèíèñòðà òîðãîâëè

è ýêîíîìè÷åñêîãî ðàçâèòèÿ Ê. ×åøìàðèòÿíà, ïîñëà

ÐÀ â Øâåéöàðèè è â Æåíåâñêîì îòäåëåíèè ÎÎÍ

Ç. Ìíàöàêàíÿíà. Âî âðåìÿ âñòðå÷è ãîñòè îñìîòðåëè

ó÷àñòêè ñáîðêè óçëîâ óñòàíîâêè ATLAS, â ñîçäàíèè

êîòîðûõ ïðèíèìàëè íåïîñðåäñòâåííîå ó÷àñòèå ñïå-

öèàëèñòû Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëå-

äîâàíèé è íàó÷íûõ öåíòðîâ Ðåñïóáëèêè Àðìåíèè.

�

Â íà÷àëå èþëÿ âî âðåìÿ îôèöèàëüíîãî âèçèòà â

Ðîññèéñêóþ Ôåäåðàöèþ ïðåçèäåíòà Ðóìûíèè È. Èëè-

åñêó â ÌÃÈÌÎ ñîñòîÿëàñü ïðåçåíòàöèÿ ðóññêîÿçû÷-

íîãî èçäàíèÿ åãî êíèãè «Ðóìûíèÿ: âîçðîæäåíèå íà-

äåæäû», â êîòîðîé ïðèíÿëè ó÷àñòèå äèðåêòîð ÎÈßÈ

àêàäåìèê Â. Ã. Êàäûøåâñêèé è ðóêîâîäèòåëü ðóìûí-

ñêîãî çåìëÿ÷åñòâà â Äóáíå À. Îïðåà.

Ïîñëå ïðåçåíòàöèè ïðåçèäåíò Ðóìûíèè ëè÷íî áå-

ñåäîâàë ñ äèðåêòîðîì ÎÈßÈ. Îáå ñòîðîíû âûðàçèëè

íàäåæäó íà äàëüíåéøåå ðàçâèòèå è óêðåïëåíèå ìå-

æäóíàðîäíîãî ñîòðóäíè÷åñòâà â ðàìêàõ Îáúåäèíåí-

íîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé. Â. Ã. Êàäû-

øåâñêèé ïåðåäàë È. Èëèåñêó êíèãó «Ñîòðóäíè÷åñòâî

ÎÈßÈ ñ èíñòèòóòàìè, óíèâåðñèòåòàìè è ïðåäïðèÿòèÿ-

ìè Ðóìûíèè», èçäàííóþ ïî ìàòåðèàëàì êðóãëîãî ñòî-

ëà «Ðóìûíèÿ â ÎÈßÈ», êîòîðûé ïðîâîäèëñÿ â ðàì-

êàõ èþíüñêîé ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ 2003 ã.
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A MEETING of the European Committee on Future

Accelerators (ECFA) was held on 4 July in Geneva,

which discussed issues of modern status and prospects

of the programme on high-energy physics. CERN Direc-

tor General Professor L. Maiani made a report on the

status of the LHC project. DESY Director Professor

A. Wagner informed the ECFA members about the

plans of the development of particle physics in Ger-

many. Other reports were also presented.

Professor A. Sissakian represented JINR at the

meeting as an observing member of ECFA. During his

stay in Geneva A. Sissakian met with CERN leaders

L. Maiani, R. Cashmore, C. Détraz and leaders of the

projects where JINR takes an active part: P. Jenni (AT-

LAS), Ju. Schucraft (ALICE) and other scientists. A

wide range of cooperation issues was discussed.

A. Sissakian also took part in the reception and

meeting of CERN leaders with the official government

delegation of the Republic of Armenia represented by

K. Cheshmaritian, minister of trade and economic de-

velopment, and Z. Mnatsakanyan, Ambassador of Ar-

menia to Switzerland and the Geneva UN Department.

The guests were shown the assembling sites for the

ATLAS set-up parts, in whose development specialists

from JINR and scientific centres of Armenia took a di-

rect part.

�

Presentation of a Russian variant of the book «Ro-

mania: the Revival of Hope» by President of Romania I.

Iliescu was held in early July in the Moscow State Insti-

tute of International Relations, at the time of an official

visit of the Romanian President to the Russian Federa-

tion. JINR Director Academician V. Kadyshevsky and

Leader of the Romanian group of scientists at JINR

A. Oprea took part in it.

After the presentation the President of Romania

had a personal talk with the JINR Director. Both sides

expressed their hope for further development and

strengthening of international cooperation in the frame-

work of the Joint Institute for Nuclear Research.

V. Kadyshevsky presented the President with the book

«Cooperation between JINR and Romanian Scientific

Centres and Universities» issued on the proceedings of

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION
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13–14 èþëÿ â Òóðèíå ñ ðàáî÷èì âèçèòîì íàõîäè-

ëèñü âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí

è äèðåêòîð ËßÏ èì. Â. Ï. Äæåëåïîâà À. Ã. Îëüøåâ-

ñêèé. Îíè ïîñåòèëè Òóðèíñêèé óíèâåðñèòåò, ãäå

âñòðåòèëèñü ñ äèðåêòîðîì Òóðèíñêîãî îòäåëåíèÿ

INFN ïðîôåññîðîì À. Ìàäæèîðîé, äèðåêòîðîì äå-

ïàðòàìåíòà îáùåé ôèçèêè Òóðèíñêîãî óíèâåðñèòåòà

ïðîôåññîðîì Ë. Ôåððåðî, ÷ëåíîì Àêàäåìè÷åñêîãî

ñåíàòà Èòàëèè è Ó÷åíîãî ñîâåòà ÎÈßÈ ïðîôåññîðîì

Ã. Ïèðàäæèíî, ðóêîâîäèòåëåì èòàëüÿíñêîé ãðóïïû â

êîëëàáîðàöèè PANDA (GSI) ïðîôåññîðîì Ì.-Ð. Áóñ-

ñîé è äðóãèìè ó÷åíûìè.

Ó÷àñòíèêè âñòðå÷è ðàññìîòðåëè âîïðîñû ñòàòóñà

è ïåðñïåêòèâ ñîòðóäíè÷åñòâà ïî òàêèì ïðåäñòàâëÿþ-

ùèì âçàèìíûé èíòåðåñ ïðîåêòàì, êàê DUBTO

(ÎÈßÈ), COMPASS (ÖÅÐÍ), PANDA (GSI) è äð. Áûëî

ïðèíÿòî ðåøåíèå î ïîäãîòîâêå äîãîâîðîâ ïî ïðîåêòó

COMPASS (â ðàìêàõ ãåíåðàëüíîãî ñîãëàøåíèÿ ìå-

æäó ÎÈßÈ è INFN).

�

6 àâãóñòà â Ìîñêâå â Ìèíïðîìíàóêè ïðîøëà ðà-

áî÷àÿ âñòðå÷à ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ ïðàâè-

òåëüñòâà ÐÔ â ÎÈßÈ, ïåðâîãî çàìåñòèòåëÿ ìèíèñòðà

àêàäåìèêà Ì. Ï. Êèðïè÷íèêîâà ñ âèöå-äèðåêòîðîì

ÎÈßÈ ïðîôåññîðîì À. Í. Ñèñàêÿíîì. Ñîñòîÿëîñü

îáñóæäåíèå âîïðîñîâ òåêóùåé äåÿòåëüíîñòè Èíñòè-

òóòà è ôèíàíñèðîâàíèÿ äîëåâîãî âçíîñà ÐÔ â ÎÈßÈ.

�
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the round-table meeting «Romania at JINR», which was

held during the June session of the JINR Scientific

Council in 2003.

�

JINR Vice-Director Professor A. Sissakian and

DLNP Director A. Olchevsky visited Turin on 13–14

July. They visited Turin University, where they met with

Director of INFN in Turin Professor A. Magiora, Direc-

tor of Physics Department at Turin University Professor

L. Ferrero, member of the Academic Senate of Italy and

JINR Scientific Council Professor G. Piragino, leader of

the Italian group in the PANDA collaboration Professor

M.-R. Bussa and other scientists.

The sides considered the items of the status and

prospects of cooperation on the following projects of

mutual interest: DUBTO, COMPASS (CERN), PANDA

(GSI), etc. It was arranged to start work to make agree-

ments on the COMPASS project in the framework of

the general agreement between JINR and INFN.

�

On 6 August Plenipotentiary of the Russian govern-

ment to JINR, First Deputy Minister Academician M. Kir-

pichnikov and JINR Vice-Director Professor A. Sis-

sakian had a working meeting in the Ministry of Indus-

try, Science and Technology. They discussed issues of

current activities at JINR and the financing of the RF fee

to JINR.

�

On 16 August JINR Director Academician V. Kady-

shevsky on his own initiative had a meeting with

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, èþëü. Ãîñòü ÎÈßÈ ×ðåçâû÷àéíûé
è Ïîëíîìî÷íûé Ïîñîë Ðåñïóáëèêè Ïîëüøà
â Ðîññèè ïðîôåññîð Ñ. Ìåëëåð (â öåíòðå)
ñ ñóïðóãîé â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà

Dubna, July. Extraordinary and Plenipotentiary
of the Republic of Poland to Russia Professor
S. Meller (centre) and his spouse on their visit to
JINR. In the photo the guests are received at the
Flerov Laboratory of Nuclear Reactions



16 àâãóñòà â Ìîñêâå ïî èíèöèàòèâå äèðåêòîðà

Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé

àêàäåìèêà Â. Ã. Êàäûøåâñêîãî ñîñòîÿëàñü åãî âñòðå-

÷à ñ âèöå-ïðåìüåðîì ðîññèéñêîãî ïðàâèòåëüñòâà

Á. Ñ. Àëåøèíûì, êîòîðûé êóðèðóåò âîïðîñû ïðîìû-

øëåííîé, íàó÷íî-òåõíè÷åñêîé è èííîâàöèîííîé ïîëè-

òèêè.

Áåñåäà áûëà ïîñâÿùåíà ïðîáëåìàì ðàçâèòèÿ

ïðèêëàäíûõ èññëåäîâàíèé è âûñîêèõ òåõíîëîãèé â

ÎÈßÈ. Â. Ã. Êàäûøåâñêèé ïîçíàêîìèë âèöå-ïðåìüåðà

ñ ðàáîòàìè, âåäóùèìèñÿ â Èíñòèòóòå â ýòèõ îáëàñòÿõ,

óäåëèâ, â ÷àñòíîñòè, îñîáîå âíèìàíèå ïðîåêòó

ÄÝËÑÈ, öåëüþ êîòîðîãî ÿâëÿåòñÿ ñîçäàíèå â ÎÈßÈ

èñòî÷íèêà ñèíõðîòðîííîãî èçëó÷åíèÿ òðåòüåãî ïîêî-

ëåíèÿ. Ýòî ïîçâîëèò îñóùåñòâèòü øèðîêèé ñïåêòð èñ-

ñëåäîâàíèé, êàê ôóíäàìåíòàëüíûõ — â îáëàñòè ôè-

çèêè, õèìèè, áèîëîãèè, ìåäèöèíû, òàê è ïðèêëàäíûõ,

íàïðàâëåííûõ íà ðàçâèòèå ïðèíöèïèàëüíî íîâûõ òåõ-

íîëîãèé âî ìíîãèõ îáëàñòÿõ òåõíèêè è ïðîìûøëåí-

íîñòè, âêëþ÷àÿ ïðîáëåìû îõðàíû îêðóæàþùåé ñðå-

äû è çäîðîâüÿ ÷åëîâåêà. Ðåàëèçàöèÿ ïðîåêòà ÄÝËÑÈ

òðåáóåò íåìàëûõ öåëåâûõ ôèíàíñîâûõ âëîæåíèé.

Ïîçèöèÿ Á. Ñ. Àëåøèíà ïî ýòîìó âàæíîìó âîïðîñó

îêàçàëàñü î÷åíü êîíñòðóêòèâíîé.

Êîììåíòèðóÿ èòîãè âñòðå÷è, äèðåêòîð ÎÈßÈ

Â. Ã. Êàäûøåâñêèé äàë âûñîêóþ îöåíêó äîñòèãíóòûì

ñ âèöå-ïðåìüåðîì äîãîâîðåííîñòÿì.

�

Â êîíöå àâãóñòà âî âðåìÿ ïðåáûâàíèÿ â Àðìåíèè

äèðåêòîð ÎÈßÈ àêàäåìèê Â. Ã. Êàäûøåâñêèé è âèöå-

äèðåêòîð ïðîôåññîð À. Í. Ñèñàêÿí ïîñåòèëè Åðåâàí-

ñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, ãäå âñòðåòèëèñü ñ

ïðîðåêòîðîì àêàäåìèêîì Ý. Â. ×óáàðÿíîì, àêàäåìè-

êîì Þ. Ñ. ×åëèíàðÿíîì è äðóãèìè âåäóùèìè ó÷åíû-

ìè è ðóêîâîäèòåëÿìè êðóïíåéøåãî ó÷åáíîãî çàâåäå-

íèÿ Àðìåíèè.

Â Åðåâàíñêîì ôèçè÷åñêîì èíñòèòóòå ñîñòîÿëèñü

âñòðå÷è ñ äèðåêòîðîì ïðîôåññîðîì Ã. Àñàòðÿíîì,

ïîëíîìî÷íûì ïðåäñòàâèòåëåì ïðàâèòåëüñòâà Àðìå-

íèè â ÎÈßÈ àêàäåìèêîì Ã. À. Âàðòàïåòÿíîì, ïðåäñå-

äàòåëåì Àðìÿíñêîãî ôèçè÷åñêîãî îáùåñòâà àêàäå-

ìèêîì Ð. Î. Àâàêÿíîì è äðóãèìè ó÷åíûìè.

Â ïðåçèäèóìå Íàöèîíàëüíîé àêàäåìèè íàóê Àð-

ìåíèè äåëåãàöèþ ÎÈßÈ ïðèíÿëè ïðåçèäåíò ÍÀÍ àêà-

äåìèê Ô. Ò. Ñàðêèñÿí, âèöå-ïðåçèäåíò àêàäåìèê

Ý. Ì. Êàçàðÿí è äðóãèå âåäóùèå ó÷åíûå ðåñïóáëèêè.

31

Vice-Premier of the Russian government B. Aleshin,

who is in charge of issues of the industrial, scientif-

ic-technical and innovative policy.

The discussion covered aspects of the develop-

ment of applied research and high technology at JINR.

V. Kadyshevsky acquainted the guest with JINR’s activi-

ties in this sphere and, in particular, attracted his atten-

tion to the DELSY project, whose aim is to develop a

source of synchrotron radiation of the third generation

at JINR. It will provide the realization of a wide range of

research, both fundamental — in physics, chemistry, bi-

ology, medicine, and applied, which are aimed at the de-

velopment of basically new techniques in many fields of

technology and industry, including the environmental

protection and health care. The realization of DELSY

needs large purposeful financing. The viewpoint of

B. Aleshin about this urgent question was very con-

structive.

In his comments after the meeting, JINR Director

V. Kadyshevsky highly appreciated the achieved deci-

sions.

�

JINR Director V. Kadyshevsky and JINR Vice-Direc-

tor A. Sissakian visited Yerevan State University dur-

ing their stay in Armenia in the end of August. They met

with Prorector Academician Eh. Chubarian, Academi-

cian Yu. Chelinarian and other leading scientists and

heads of the largest education centre of Armenia.

The guests had meetings at the Yerevan Physics In-

stitute with its director Professor G. Asatrian, Plenipo-

tentiary of the government of Armenia to JINR Acad-

emician G. Vartapetian, Chairman of the Armenian

Physics Society Academician R. Avakian and other sci-

entists.

In the Presidium of the Armenian National Academy

of Sciences, JINR leaders were received by NAS Presi-

dent Academician F. Sarkisian, Vice-President Acad-

emician Eh. Kazarian and other leading scientists of the

republic.

JINR leaders discussed aspects of cooperation of

JINR with scientific, educational and industrial institu-

tions of Armenia with Minister for Economic Develop-

ment and Trade K. Cheshmaritian. R. Cashmore,

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Ðóêîâîäèòåëè ÎÈßÈ îáñóäèëè âîïðîñû ñîòðóä-

íè÷åñòâà ñ íàó÷íûìè, ó÷åáíûìè ó÷ðåæäåíèÿìè è

ïðåäïðèÿòèÿìè Àðìåíèè ñ ìèíèñòðîì ýêîíîìè÷åñêî-

ãî ðàçâèòèÿ è òîðãîâëè Ê. ×åøìàðèòÿíîì. Âî âñòðå÷å

ñ ìèíèñòðîì ó÷àñòâîâàëè òàêæå Ð. Êýøìîð,

Ã. Àñàòðÿí è äð.

�

2 ñåíòÿáðÿ â ìîñêîâñêîì «Ïðåçèäåíò-îòåëå»

ïðîøëà âñòðå÷à äèðåêòîðà ÎÈßÈ Â. Ã. Êàäûøåâñêîãî

è âèöå-äèðåêòîðà À. Í. Ñèñàêÿíà ñ ïðåçèäåíòîì Ìå-

æäóíàðîäíîãî ãóìàíèòàðíîãî ôîíäà ñîäåéñòâèÿ ðàç-

âèòèþ ÑÍÃ È. Ì. Êîðîò÷åíåé è âèöå-ïðåçèäåíòîì

ôîíäà Â. Â. Ðîñèíñêèì. Îáñóæäàëèñü âîïðîñû ñî-

òðóäíè÷åñòâà. Âî âñòðå÷å ïðèíÿëè ó÷àñòèå ïîìîùíèê

äèðåêòîðà ÎÈßÈ Â. Â. Êàòðàñåâ è ðóêîâîäèòåëü

ïðåäñòàâèòåëüñòâà ôîíäà íà Óêðàèíå Â. Â. Ñëèìàê.

�

2 ñåíòÿáðÿ À. Í. Ñèñàêÿí âñòðåòèëñÿ ñ çàìåñòèòå-

ëåì ãåíåðàëüíîãî äèðåêòîðà èçäàòåëüñêîãî êîìïëåê-

ñà ÌÀÈÊ «Íàóêà/Èíòåðïåðèîäèêà» Í. Ã. Àâàíåñî-

âûì è îáñóäèë âîïðîñû íîâîãî ñòàòóñà æóðíàëà

«Ïèñüìà â Ý×Àß».

�

20–21 ñåíòÿáðÿ ÎÈßÈ ïîñåòèë ïðåçèäåíò Ìå-

æäóíàðîäíîãî ñîþçà ÷èñòîé è ïðèêëàäíîé õèìèè

(IUPAC) ïðîôåññîð Ï. Ñòåéí. Îí ó÷àñòâîâàë â ðàáîòå

Ìåíäåëååâñêîãî ñúåçäà, ïðîõîäèâøåãî â Êàçàíè ñ 15

ïî 19 ñåíòÿáðÿ, íà êîòîðîì íàó÷íûé ðóêîâîäèòåëü

Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà

àêàäåìèê Þ. Ö. Îãàíåñÿí âûñòóïèë ñ äîêëàäîì î

ñèíòåçå íîâûõ ýëåìåíòîâ òàáëèöû Ä. È. Ìåíäåëååâà

ñ àòîìíûìè íîìåðàìè 115 è 113.

Â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëå-

ðîâà ïðåçèäåíò IUPAC îçíàêîìèëñÿ ñ ðàáîòàìè ïî

ñèíòåçó è èçó÷åíèþ ñâîéñòâ ñâåðõòÿæåëûõ ýëåìåí-

òîâ, îñìîòðåë áàçîâûå è ýêñïåðèìåíòàëüíûå óñòà-

íîâêè ëàáîðàòîðèè, â òîì ÷èñëå óñêîðèòåëè Ó-400 è

Ó-400Ì, ñòåíä íîâîãî ñåïàðàòîðà MASHA, óñòàíîâêó

ÃÍÑ.

Ñ ãîñòåì áåñåäîâàëè äèðåêòîð ÎÈßÈ àêàäåìèê

Â. Ã. Êàäûøåâñêèé, âèöå-äèðåêòîð ïðîôåññîð

À. Í. Ñèñàêÿí, çàìåñòèòåëü äèðåêòîðà ËßÐ ïðîôåñ-

ñîð Ñ. Í. Äìèòðèåâ. Ïðîôåññîð Ï. Ñòåéí îòìåòèë,

÷òî ÿðêîå âïå÷àòëåíèå, êîòîðîå ïðîèçâåë íà íåãî äî-

êëàä Þ. Ö. Îãàíåñÿíà, åùå áîëåå óñèëèëîñü ïîñëå
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G. Asatrian and other members of the JINR delegation

took part in the meeting.

�

On 2 September JINR Director V. Kadyshevsky and

JINR Vice-Director A. Sissakian had a meeting with

President of the International Humanitarian Fund for

CIS development I. Korotchenya and Vice-President of

the fund V. Rosinsky in «President Hotel» in Moscow.

They discussed aspects of cooperation. JINR Director

Assistant V. Katrasev and head of the fund representa-

tive office in Ukraine V. Slimak took part in the meet-

ing.

�

On 2 September A. Sissakian met with Deputy Di-

rector General of the publishing house MAIK Nauka/In-

terperiodica N. Avanesov and discussed the new status

of the journal «Physics of Particles and Nuclei, Letters»

with him.

�

On 20–21 September President of the International

Union of Pure and Applied Chemistry (IUPAC) Profes-

sor P. Stein visited JINR. He had taken part in the

Mendeleev Congress, held on 15–19 September in

Kazan, where Scientific Leader of JINR’s Flerov Labora-

tory of Nuclear Reactions Academician Yu. Oganessian

made a report on the synthesis of new elements (atomic

number 115 and 113) in the Mendeleev periodic table.

At the Flerov Laboratory of Nuclear Reactions the

guest was acquainted with the research activities in the

synthesis and study of the properties of superheavy el-

ements, toured the basic and experimental facilities of

the Laboratory, including the U400 and U400M acceler-

ators, a bench of the new MASHA separator and the

GPS set-up.

The guest had a talk with JINR Director Academi-

cian V. Kadyshevsky, JINR Vice-Director Professor

A. Sissakian, and FLNR Deputy Director Professor

S. Dmitriev. Professor P. Stein stressed that the bright

impression he had of the report of Academician

Yu. Oganessian became even stronger when he visited

the Laboratory where such outstanding results were

obtained.
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çíàêîìñòâà ñ ëàáîðàòîðèåé, ãäå ïîëó÷åíû òàêèå âû-

äàþùèåñÿ ðåçóëüòàòû.

�

9–11 îêòÿáðÿ â Åðåâàíå ïðîõîäèëî ïðàçäíîâà-

íèå 60-ëåòèÿ Íàöèîíàëüíîé àêàäåìèè íàóê Ðåñïóáëè-

êè Àðìåíèè.

Íà ñîñòîÿâøåìñÿ 9 îêòÿáðÿ òîðæåñòâåííîì çàñå-

äàíèè, ïîñâÿùåííîì ýòîé äàòå, äîêëàä ñäåëàë ïðåçè-

äåíò ÍÀÍ Àðìåíèè àêàäåìèê Ô. Ñàðêèñÿí. Ïåðåä

ó÷àñòíèêàìè þáèëåéíîé ñåññèè ñ ïðèâåòñòâèÿìè âû-

ñòóïèëè ïðåçèäåíò Ðåñïóáëèêè Àðìåíèè Ð. Êî÷àðÿí,

Êàòîëèêîñ âñåõ àðìÿí Ãàðåãèí II.

Íà ïðàçäíîâàíèå ïðèáûëè äåëåãàöèè îò ñîòðóä-

íè÷àþùèõ àêàäåìèé íàóê, íàó÷íûõ öåíòðîâ, îðãàíè-

çàöèé, óíèâåðñèòåòîâ. Ñ ïîçäðàâëåíèÿìè âûñòóïèëè

ïðåçèäåíò ÐÀÍ àêàäåìèê Þ. Ñ. Îñèïîâ, ïðåçèäåíò

ÀÍ Ãðóçèè àêàäåìèê À. Í. Òàâõåëèäçå, ïðåçèäåíò Ñî-

þçà àðìÿí Ðîññèè À. Àáðàìÿí, ðåêòîð ÅÃÓ àêàäåìèê

Ð. Ìàðòèðîñÿí è äð.

Îò èíòåðíàöèîíàëüíîãî êîëëåêòèâà Îáúåäèíåí-

íîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé âûñòóïèë

âèöå-äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí. Îí îòìåòèë

ñëàâíûå òðàäèöèè ñîòðóäíè÷åñòâà ó÷åíûõ ÎÈßÈ è

Àðìåíèè, çàëîæåííûå âåëèêèìè ó÷åíûìè Í. Í. Áîãî-

ëþáîâûì è Â. À. Àìáàðöóìÿíîì è èõ ñîðàòíèêàìè.

Íà çàñåäàíèè áûëè âðó÷åíû íàãðàäû àêàäåìèè è

äèïëîìû åå íîâûì ÷ëåíàì. Äèïëîì ïî÷åòíîãî àêàäå-

ìèêà ÍÀÍ Àðìåíèè ïîëó÷èë Þðèé Îñèïîâ (Ðîññèÿ,

ìàòåìàòèêà), äèïëîìû èíîñòðàííûõ àêàäåìèêîâ —

Àëüáåðò Òàâõåëèäçå (Ãðóçèÿ, ôèçèêà), Àíäðåé Ãîí-
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�

On 9–11 October the 60th anniversary of the Na-

tional Academy of Sciences of Armenia was celebrated

in Yerevan.

NAS President Academician F. Sarkisian made a

report at the ceremonial meeting on 9 October. The par-

ticipants of the jubilee session were also greeted by

President of Armenia R. Kocherian and Catholicos

Garegin II.

Delegations from collaborating Academies of Sci-

ences, scientific centres, organizations and universities

arrived at the ceremony. Words of greeting were ad-

dressed to the participants by RAS President Academi-

cian Yu. Osipov, President of AS of Georgia

Academician A. Tavkhelidze, President of the Union of

Armenians in Russia A. Abramian, YSU Rector Acad-

emician R. Martirosian and others.

JINR Vice-Director A. Sissakian spoke on behalf of

the international community of the Joint Institute for

Nuclear Research. He marked glorious traditions of co-

operation of JINR and Armenian scientists founded by

the outstanding scholars N. Bogoliubov and V. Ambart-

sumian and their colleagues.

At the meeting, awards of the Academy and diplo-

mas were given to the new members of the Academy.

The Diploma of the Honorary Academician of NAS of
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Äóáíà, 26 ñåíòÿáðÿ. Âûåçäíîå çàñåäàíèå Åâðîïåéñêîãî ñîþçà àññîöèàöèè íàó÷íûõ æóðíàëèñòîâ (EUSJA) â ÎÈßÈ

Dubna, 26 September. A visiting meeting of the European Union of Science Journalists Association (EUSJA) at JINR



÷àð (Ðîññèÿ, ìàòåìàòèêà), Àëåêñåé Ñèñàêÿí (Ðîññèÿ,

ôèçèêà), Ðîæå Áàëüÿí (Ôðàíöèÿ, ôèçèêà òâåðäîãî

òåëà).

Â ïðîãðàììå þáèëåéíûõ ìåðîïðèÿòèé áûëî ïî-

ñåùåíèå íàó÷íûõ öåíòðîâ Àðìåíèè, âñòðå÷è ñ ó÷åíû-

ìè è ðóêîâîäèòåëÿìè íàóêè ðåñïóáëèêè.

11 îêòÿáðÿ ïðåçèäåíò ÐÀ Ðîáåðò Êî÷àðÿí ïðèíÿë

íåáîëüøóþ ãðóïïó ó÷àñòíèêîâ þáèëåéíîé ñåññèè

ÍÀÍ Àðìåíèè. Ñîñòîÿëñÿ îòêðîâåííûé îáìåí ìíåíè-

ÿìè ïî âîïðîñàì ñîõðàíåíèÿ åäèíîãî íàó÷íîãî ïðî-

ñòðàíñòâà â ñòðàíàõ ÑÍÃ, ðàñøèðåíèÿ ñâÿçåé ìåæäó

ó÷åíûìè Àðìåíèè è Ðîññèè, ïîääåðæêè íàó÷íûõ öåí-

òðîâ ðåñïóáëèêè. Â äèñêóññèè ïðèíÿëè ó÷àñòèå àêà-

äåìèêè Ô. Ñàðêèñÿí, Ë. Ôàääååâ, Ë. Ïèðóçÿí,

Ñ. Ãðèãîðÿí, À. Ãîí÷àð è äð. À. Ñèñàêÿí ïðîèíôîð-

ìèðîâàë ïðåçèäåíòà ÐÀ Ð. Êî÷àðÿíà î ñîòðóäíè÷å-

ñòâå ìåæäó ÎÈßÈ, ÅðÔÈ, ÅÃÓ è öåíòðàìè ÍÀÍ Àðìå-

íèè, à òàêæå îá èíèöèàòèâå ïðîâåäåíèÿ íà áàçå

ÎÈßÈ âñòðå÷è ãëàâ ãîñóäàðñòâ ÑÍÃ, ïîñâÿùåííîé âî-

ïðîñàì íàó÷íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà. Ïðåçè-

äåíò ÐÀ ïîä÷åðêíóë, ÷òî Àðìåíèÿ â ïåðâóþ î÷åðåäü

çàèíòåðåñîâàíà â òàêîì îáñóæäåíèè.

Þáèëåé àêàäåìèè øèðîêî îñâåùàëñÿ â ÑÌÈ.
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Armenia was given to Yu. Osipov (Russia, mathemat-

ics), diplomas of foreign Academicians were handed to

A. Tavkhelidze (Georgia, physics), A. Gonchar (Russia,

mathematics), A. Sissakian (Russia, physics), R. Baillian

(France, condensed matter physics).

The programme of the jubilee events included visits

to scientific centres of Armenia, meetings with scien-

tists and leaders of the republic.

On 11 October President of Armenia R. Kocherian

received a group of participants of the jubilee session

of the Academy of Sciences of Armenia. The open dis-

cussion and exchange of views touched on the aspects

of preservation of the unified scientific space in CIS

countries, broadening of contacts between scientists of

Armenia and Russia, and support of scientific centres

of the republic. F. Sarkisian, Academicians L. Faddeev,

L. Piruzian, S. Grigorian, A. Gonchar and others took

part in the discussion. A. Sissakian informed President

R. Kocherian about the cooperation among JINR, Yere-

van Institute of Physics, Yerevan State University and

NAS centres of Armenia, and spoke about the initiative

to hold a meeting of CIS leaders at JINR, which will be

dedicated to the aspects of scientific and technical co-

operation. The President of Armenia stressed the prior-

ity interest of Armenia in such discussions.

Mass media widely commented on the jubilee

events.
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3 îêòÿáðÿ íà ïðîõîäèâøåì â Åðåâàíå Îáùåì ñîáðàíèè

Íàöèîíàëüíîé àêàäåìèè íàóê Ðåñïóáëèêè Àðìåíèè ñîñòîÿëèñü

âûáîðû èíîñòðàííûõ äåéñòâèòåëüíûõ ÷ëåíîâ Àêàäåìèè íàóê.

Êàíäèäàòóðû âûäâèãàëèñü îáùèìè ñîáðàíèÿìè îòäåëåíèé

àêàäåìèè. Ñðåäè èçáðàííûõ àêàäåìèêîâ —

âèöå-äèðåêòîð ÎÈßÈ, äèðåêòîð ËÒÔ èì. Í. Í. Áîãîëþáîâà

ïðîôåññîð Àëåêñåé Íîðàéðîâè÷ Ñèñàêÿí.

�

Elections of foreign full members of the National Academy of

Sciences of Armenia were held on 3 October in Yerevan

at the General Meeting of the Academy. Candidates were

nominated by the common meetings of the Academy departments.

Among the elected Academicians is JINR Vice-Director,

Director of the Bogoliubov Laboratory of Theoretical Physics

Professor Alexei Sissakian.



Â. À. Ìîñêàëåíêî — 75 ëåò

26 ñåíòÿáðÿ èñïîëíèëîñü 75 ëåò ñî äíÿ ðîæäåíèÿ Âñåâîëîäà Àíàòîëüå-

âè÷à Ìîñêàëåíêî — ãëàâíîãî íàó÷íîãî ñîòðóäíèêà Ëàáîðàòîðèè òåîðåòè÷å-

ñêîé ôèçèêè ÎÈßÈ, àêàäåìèêà ÀÍ Ìîëäîâû. Áóäó÷è ïîëíîìî÷íûì ïðåäñòà-

âèòåëåì Ðåñïóáëèêè Ìîëäîâû â ÎÈßÈ, Â. À. Ìîñêàëåíêî ñûãðàë áîëüøóþ

ðîëü â ðàçâèòèè ñîòðóäíè÷åñòâà ó÷åíûõ Ìîëäîâû è Îáúåäèíåííîãî èíñòè-

òóòà ÿäåðíûõ èññëåäîâàíèé.

Äèðåêöèÿ ÎÈßÈ, êîëëåãè è äðóçüÿ ñåðäå÷íî ïîçäðàâèëè Âñåâîëîäà Àíà-

òîëüåâè÷à è ïîæåëàëè åìó äàëüíåéøèõ òâîð÷åñêèõ óñïåõîâ, áîäðîñòè è çäî-

ðîâüÿ.

V. Moskalenko is 75

On 26 September Vsevolod Moskalenko, Academician of the Academy of Sci-

ences of Moldova and chief scientist at JINR’s Bogoliubov Laboratory of Theoreti-

cal Physics, celebrated his 75th anniversary. As Plenipotentiary of the Republic of Moldova to JINR, V. Moskalenko has

played an important role in the development of cooperation between scientists of Moldova and of the Joint Institute for Nu-

clear Research.

The JINR Directorate, colleagues and friends heartily congratulated Vsevolod Moskalenko and wished him success and

good health.

Ð. Ìàõó — 60 ëåò

30 ñåíòÿáðÿ èñïîëíèëîñü 60 ëåò ïîëíîìî÷íîìó ïðåäñòàâèòåëþ ïðà-

âèòåëüñòâà ×åõèè â ÎÈßÈ ïðîôåññîðó Ðîñòèñëàâó Ìàõó, êðóïíîìó ó÷å-

íîìó è òàëàíòëèâîìó îðãàíèçàòîðó íàóêè, ÷üÿ àêòèâíàÿ ïîçèöèÿ ñïî-

ñîáñòâóåò ðàñøèðåíèþ è óêðåïëåíèþ íàó÷íûõ ñâÿçåé ìåæäó ó÷åíûìè

×åõèè è ÎÈßÈ.

Îò èìåíè êîëëåêòèâà ÎÈßÈ Â. Ã. Êàäûøåâñêèé, À. Í. Ñèñàêÿí,

Ö. Ä. Âûëîâ ñåðäå÷íî ïîçäðàâèëè þáèëÿðà è ïîæåëàëè åìó äîáðîãî çäî-

ðîâüÿ, ñ÷àñòüÿ, áëàãîïîëó÷èÿ è íîâûõ òâîð÷åñêèõ ñâåðøåíèé.

R. Mach is 60

On 30 September Plenipotentiary of the government of Czechia to JINR

Porfessor Rostislav Mach celebrated his 60th anniversary. A prominent scien-

tist and a talented science organizer, R. Mach has actively been promoting

wide and strong scientific contacts of scientists from Czechia and JINR.

On behalf of the JINR scientific community, V. Kadyshevsky, A. Sissakian and Ts. Vylov heartily congratulated the scien-

tist and wished him good health, happiness, prosperity and new successful achievements.
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50 ëåò Ëàáîðàòîðèè âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà

2–4 îêòÿáðÿ â Äóáíå ïðîøåë ìåæäóíàðîäíûé ñåìèíàð, ïîñâÿùåííûé 50-ëåòèþ
Ëàáîðàòîðèè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà Îáúåäèíåííîãî
èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé. Îðãàíèçàöèîííûé êîìèòåò ñåìèíàðà âîçãëàâèë
äèðåêòîð ÎÈßÈ àêàäåìèê Â. Ã. Êàäûøåâñêèé.

Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé ÎÈßÈ ñâîèì ðîæäå-

íèåì îáÿçàíà Ôèçè÷åñêîìó èíñòèòóòó èì. Ï. Í. Ëåáåäåâà

ÀÍ ÑÑÑÐ (ÔÈÀÍ), ãäå â 1944 ã. Â. È. Âåêñëåð, âïîñëåä-

ñòâèè àêàäåìèê è ïåðâûé äèðåêòîð ËÂÝ, îòêðûë ïðèíöèï

àâòîôàçèðîâêè, ëåæàùèé â îñíîâå ðàáîòû öèêëè÷åñêèõ

óñêîðèòåëåé âûñîêèõ ýíåðãèé.

Ïîä ðóêîâîäñòâîì Â. È. Âåêñëåðà áûëî ðàçðàáîòàíî

ôèçè÷åñêîå îáîñíîâàíèå íîâîãî óñêîðèòåëÿ — ñèíõðî-

ôàçîòðîíà, êîòîðûé áûë çàïóùåí â àïðåëå 1957 ã. â Äóáíå

è ÿâëÿëñÿ â òî âðåìÿ ñàìûì êðóïíûì óñêîðèòåëåì â ìèðå.

Îáðàçîâàííàÿ â 1953 ã. äëÿ ïðîâåäåíèÿ èññëåäîâàíèé íà

íåì Ýëåêòðîôèçè÷åñêàÿ ëàáîðàòîðèÿ ÀÍ ÑÑÑÐ â 1956 ã.

âîøëà â ñîñòàâ ÎÈßÈ è ñòàëà íàçûâàòüñÿ Ëàáîðàòîðèåé

âûñîêèõ ýíåðãèé.

Ïðîãðàììà ïåðâûõ èññëåäîâàíèé íà ñèíõðîôàçîòðî-

íå áûëà ïîäãîòîâëåíà è îñóùåñòâëÿëàñü ïîä ðóêîâîäñòâîì

Â. È. Âåêñëåðà, Ì. À. Ìàðêîâà è È. Â. ×óâèëî, êîòîðûé

âïîñëåäñòâèè ñòàë âòîðûì äèðåêòîðîì ËÂÝ. Íà ñèíõðîôà-

çîòðîíå áûë ïðîâåäåí öåëûé ðÿä óíèêàëüíûõ íàó÷íûõ èñ-

ñëåäîâàíèé. Òðåòüèì äèðåêòîðîì ëàáîðàòîðèè

À. Ì. Áàëäèíûì áûëî ïðåäëîæåíî íîâîå íàïðàâëåíèå íà-

ó÷íûõ èññëåäîâàíèé — ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà.

Öåëåíàïðàâëåííîå ðàçâèòèå ñèíõðîôàçîòðîíà ïî-

çâîëèëî óñêîðèòü íà íåì â 1971 ã. äåéòðîíû. Çàòåì, ñ ââî-

äîì â ñòðîé íîâîãî èíæåêòîðà — ëèíåéíîãî óñêîðèòåëÿ íà

ýíåðãèþ 20 ÌýÂ, óíèêàëüíûõ ýëåêòðîííî-ëó÷åâîãî è ëà-

çåðíîãî èñòî÷íèêîâ âûñîêîçàðÿäíûõ èîíîâ, à òàêæå èñ-

òî÷íèêà ïîëÿðèçîâàííûõ äåéòðîíîâ, ôèçèêè ïîëó÷èëè

ïó÷êè ëåãêèõ ÿäåð âïëîòü äî ñåðû, à òàêæå ïó÷êè ïîëÿðèçî-

âàííûõ íóêëîíîâ è äåéòðîíîâ.

Íàëè÷èå ïó÷êà ïîëÿðèçîâàííûõ äåéòðîíîâ ðåêîðä-

íîé ýíåðãèè è ïîëó÷åííûõ îò íåãî ïóòåì ñòðèïïèíãà ïó÷-

êîâ ïîëÿðèçîâàííûõ ïðîòîíîâ è êâàçèìîíîõðîìàòè÷å-

ñêèõ ïîëÿðèçîâàííûõ íåéòðîíîâ, à òàêæå ïðîòîííîé ïîëÿ-
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Fifty Years of JINR’s Veksler and Baldin
Laboratory of High Energies

On 2–4 October an international seminar dedicated to the 50th anniversary of the
Veksler and Baldin Laboratory of High Energies of the Joint Institute for Nuclear Re-
search took place in Dubna. JINR Director Academician V. Kadyshevsky headed the
Organizing Committee of the seminar.

The foundation of the Laboratory of High Energies was

initiated by the Lebedev Institute of Physics, AS of the USSR

(IPAS), where in 1944 V. Veksler, later an academician and the

first director of LHE, discovered the principle of phase stabili-

ty, which forms the basis of the performance of cyclic acceler-

ators at high energies.

Under the guidance of V. Veksler, physics specifications

of the Synchrophasotron were worked out, and the facility was

launched into operation in April 1957. At that time it was the

largest accelerator in the world. The Electrophysics Laboratory

(EPL, AS), organized in 1953 to conduct research at the Syn-

chrophasotron, became part of JINR in 1956 and was called

the Laboratory of High Energies.

The research programme was worked out and realized

under the guidance of V. Veksler, M. Markov and I. Chuvilo,

who became later the second director of the Laboratory of

High Energies. Unique experimental studies were conducted

at the Synchrophasotron. The experiments were primarily

aimed at the study of deep elastic scattering processes at the

maximum low and high momentum transfer, as well as multi-

ple production of particles in hadron–nucleon interactions.

A. Baldin, the third director of the Laboratory, introduced a

new trend in research of the interaction processes — the rela-

tivistic nuclear physics.

The purposeful development of the Synchrophasotron

made it possible to accelerate deuterons in 1971. With the in-

troduction of a new injector — a linear accelerator at 20 MeV,

unique (used for the first time at accelerators) electron-beam

and laser sources of high-charge ions and a polarized

deuteron source, physicists obtained beams of light nuclei up

to sulphur, as well as beams of polarized nucleons and

deuterons.

The polarized deuteron beam of a record energy and the

polarized proton beam together with the unique quasi-mono-

Äóáíà, 2–4 îêòÿáðÿ.
Ìåæäóíàðîäíûé ñåìèíàð
«Ëàáîðàòîðèè âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà
ÎÈßÈ — 50 ëåò»

Dubna, 2–4 October.
International seminar
«50th Anniversary of the Veksler and Baldin
Laboratory of High Energies, JINR»



ðèçîâàííîé ìèøåíè ïîçâîëèëî íà÷àòü èññëåäîâàíèÿ â

îáëàñòè ñïèíîâîé ôèçèêè.

Â 1993 ã. â ËÂÝ áûë çàïóùåí íóêëîòðîí — ïåðâûé

ñâåðõïðîâîäÿùèé óñêîðèòåëü ÿäåð, ðàçðàáîòêó è ñîîðó-

æåíèå êîòîðîãî âîçãëàâëÿë àêàäåìèê À. Ì. Áàëäèí. Â ïðî-

öåññå åãî ñîçäàíèÿ áûëè íàéäåíû îðèãèíàëüíûå ðåøåíèÿ

ðÿäà ïðîáëåì óñêîðèòåëüíîé òåõíèêè è òåõíîëîãèè ñâåðõ-

ïðîâîäÿùèõ ìàãíèòîâ, ïîëó÷èâøèå ïðèçíàíèå è ðàçâèòèå

â êðóïíåéøèõ óñêîðèòåëüíûõ öåíòðàõ ìèðà.

Â íàñòîÿùåå âðåìÿ Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé, êî-

òîðîé ðóêîâîäèò ïðîôåññîð À. È. Ìàëàõîâ, — óñêîðè-

òåëüíûé öåíòð äëÿ ïðîâåäåíèÿ øèðîêîãî êðóãà àêòóàëüíûõ

èññëåäîâàíèé â òàêîì èíòåðâàëå ýíåðãèé ïó÷êîâ, ãäå ïðî-

èñõîäèò ïåðåõîä îò ýôôåêòîâ íóêëîííîé ñòðóêòóðû ÿäðà ê

ïðîÿâëåíèÿì àñèìïòîòè÷åñêîãî ïîâåäåíèÿ õàðàêòåðèñòèê

ÿäåðíûõ âçàèìîäåéñòâèé. Ëàáîðàòîðèÿ îñóùåñòâëÿåò øè-

ðîêîå ìåæäóíàðîäíîå íàó÷íîå ñîòðóäíè÷åñòâî ñ ÖÅÐÍ,

ôèçè÷åñêèìè öåíòðàìè Ðîññèè, ñòðàí-ó÷àñòíèö ÎÈßÈ,

ÑØÀ, ÔÐÃ, ßïîíèè, Èíäèè, Åãèïòà è äðóãèõ ñòðàí.

Ïðîãðàììà ìåðîïðèÿòèé, ïîñâÿùåííûõ ïðàçäíîâà-

íèþ ïîëóâåêîâîãî þáèëåÿ Ëàáîðàòîðèè âûñîêèõ ýíåðãèé,

âêëþ÷àëà íàó÷íûé ñåìèíàð è òîðæåñòâåííîå çàñåäàíèå â

áîëüøîì çàëå Äîìà êóëüòóðû «Ìèð». Ãîñòÿìè ìåæäóíà-

ðîäíîãî ñåìèíàðà ñòàëè èçâåñòíûå ó÷åíûå-ôèçèêè è âåäó-

ùèå ñïåöèàëèñòû èç ìíîãèõ íàó÷íûõ öåíòðîâ, ñ êîòîðûìè

íà ïðîòÿæåíèè ïîëóâåêà ñîòðóäíè÷àåò ëàáîðàòîðèÿ, à òàê-

æå èç Ðîññèéñêîé àêàäåìèè íàóê, ìèíèñòåðñòâ è ó÷ðåæäå-

íèé, ñâÿçàííûõ ñ ïðîâåäåíèåì íàó÷íûõ èññëåäîâàíèé â

îáëàñòè ÿäåðíîé ôèçèêè è òåõíèêè. Â õîëëå ÄÊ «Ìèð»

áûëà ðàçâåðíóòà âûñòàâêà, ïîñâÿùåííàÿ þáèëåþ, à â öåí-

òðå õîëëà óñòàíîâëåíà äåìîíñòðàöèîííàÿ ìîäåëü ñèíõðî-

ôàçîòðîíà.

Íàó÷íûé ñåìèíàð îòêðûë âèöå-äèðåêòîð ÎÈßÈ ïðî-

ôåññîð À. Í. Ñèñàêÿí. Îí îòìåòèë, ÷òî «çîëîòîé» þáèëåé
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chromatic polarized neutrons, obtained from beams due to

stripping, and the polarized proton target opened up the way

to the research in spin physics.

In 1993 the Nuclotron was put into operation. It was the

first superconducting accelerator of nuclei, whose develop-

ment and construction were headed by Academician

A. Baldin. During the development of the Nuclotron, unusual

solutions were found in the field of acceleration technology

and techniques in superconducting magnets. They were later

acknowledged and developed at largest accelerator centres of

the world.

Today the Laboratory of High Energies, headed by Profes-

sor A. Malakhov, is an accelerator centre for a wide range of

research in the energy interval where the transition from the

effects of the nucleon structure of the nucleus to the demon-

stration of asymptotic behaviour of characteristics in nuclear

interactions takes place. The Laboratory has wide internation-

al scientific cooperation with CERN, many physics centres in

Russia, JINR Member States, centres in the USA, Germany,

Japan, India, Egypt and other countries.

The agenda of the jubilee seminar included a scientific

seminar and a ceremonial meeting in the Grand Hall of the

«Mir» culture centre. The guests of the international seminar

were famous physicists and leading specialists from many sci-

entific centres — half a century partners of the Laboratory, as

well as leaders of the Russian Academy of Sciences, ministries

and institutions connected with the organization and develop-

ment of scientific research in nuclear physics and technology.

An exhibition devoted to the jubilee events was arranged in

the hall of the culture centre, with a demonstration model of

the synchrophasotron in its centre.

JINR Vice-Director Professor A. Sissakian opened the sci-

entific seminar. He marked that «the golden jubilee» of the

Laboratory of High Energies was an outstanding event not only

in the history of JINR but also in the history of science as a

Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà.
Íîâûé ñâåðõïðîâîäÿùèé èñòî÷íèê èîíîâ
ñ ýëåêòðîííî-öèêëîòðîííûì ðåçîíàíñîì,
ðàçðàáîòàííûé äëÿ óñêîðèòåëÿ ÈÖ-10 ËßÐ
èì. Ã. Í. Ôëåðîâà

Veksler and Baldin Laboratory
of High Energies.
A new superconducting ion source with
an electron-cyclotron resonance is produced for
FLNR’s IC-10 accelerator



Ëàáîðàòîðèè âûñîêèõ ýíåðãèé — ýòî çàìå÷àòåëüíàÿ âåõà

íå òîëüêî â èñòîðèè ÎÈßÈ, íî è â èñòîðèè âñåé íàóêè.

«Äóáíåíñêèé ñèíõðîôàçîòðîí. Îò ïðîòîíîâ — ê ðåëÿòè-

âèñòñêèì ÿäðàì è ïîëÿðèçîâàííûì äåéòðîíàì» — ñ îáçî-

ðîì íà ýòó òåìó íà ñåìèíàðå âûñòóïèë È. Í. Ñåìåíþøêèí.

Î ïåðâûõ ýêñïåðèìåíòàõ íà ñèíõðîôàçîòðîíå, à òàêæå â

ÈÔÂÝ (Ïðîòâèíî), ÖÅÐÍ (Æåíåâà), FNAL (Áàòàâèÿ) ðàñ-

ñêàçàë À. À. Êóçíåöîâ. Ðàçâèòèþ ðåëÿòèâèñòñêîé ÿäåðíîé

ôèçèêè â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ïîñâÿòèë ñâîé äî-

êëàä À. È. Ìàëàõîâ. «Íóêëîòðîí è ðàçâèòèå íîâûõ òåõíî-

ëîãèé ñâåðõïðîâîäÿùèõ ìàãíèòíûõ ñèñòåì ñèíõðîòðî-

íîâ» — òàêîâà áûëà òåìà äîêëàäà, ïðåäñòàâëåííîãî

À. À. Ñìèðíîâûì. Í. Í. Àãàïîâ ðàññêàçàë î íàó÷íîé øêî-

ëå êðèîãåíèêè â ËÂÝ.

Íà ñëåäóþùèé äåíü íà òîðæåñòâåííîì çàñåäàíèè, ãäå

ïðîçâó÷àëè ïðèâåòñòâèÿ ãîñòåé, ñîñòîÿëàñü ïðåìüåðà êè-

íîôèëüìà î ëàáîðàòîðèè. Îòêðûëè òîðæåñòâåííîå çàñå-

äàíèå äèðåêòîð ÎÈßÈ àêàäåìèê Â. Ã. Êàäûøåâñêèé è äè-

ðåêòîð ËÂÝ ïðîôåññîð À. È. Ìàëàõîâ.

Â âûñòóïëåíèÿõ ×ðåçâû÷àéíîãî è Ïîëíîìî÷íîãî Ïî-

ñëà Ñëîâàêèè â Ðîññèè È. Ôóðäèêà, ÷ëåíà Ó÷åíîãî ñîâåòà

ÎÈßÈ ïðîôåññîðà Í. Ì. Øóìåéêî (Áåëîðóññèÿ), ïðîôåñ-

ñîðà À. À. Âàñèëüåâà, ìýðà ãîðîäà Äóáíû Â. Ý. Ïðîõà, ñî-

âåòíèêà ïîñîëüñòâà ×åõèè Â. Ðåìåêà, ïðîôåññîðà

Á. Ì. Áîëîòîâñêîãî (ÔÈÀÍ), ïðîôåññîðà Â. Ì. Ëàâðîâà

(ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò»), ãåíåðàëüíîãî äèðåêòîðà

îáúåäèíåíèÿ «ÍÏÎ Ãåëèéìàø» Â. Í. Óäóòà, äèðåêòîðîâ

ëàáîðàòîðèé è ïîäðàçäåëåíèé ÎÈßÈ, äèðåêöèè ÎÈßÈ,

ïðåäñòàâèòåëåé îáëàñòè è ìí. äð. çâó÷àëè òåïëûå ñëîâà â

àäðåñ Ëàáîðàòîðèè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è

À. Ì. Áàëäèíà, îòìå÷àëèñü ìåæäóíàðîäíûå äîñòèæåíèÿ â

íàóêå è òåõíèêå.

Ìýðîì Äóáíû Â. Ý. Ïðîõîì áûëî çà÷èòàíî ïðèâåò-

ñòâèå ãóáåðíàòîðà Ìîñêîâñêîé îáëàñòè Á. Â. Ãðîìîâà,

âðó÷åíû ïî÷åòíûå ãðàìîòû àäìèíèñòðàöèè ãîðîäà ðÿäó

ñîòðóäíèêîâ ËÂÝ.

Â çàâåðøåíèå òîðæåñòâåííîãî çàñåäàíèÿ áûë äàí

ïðàçäíè÷íûé êîíöåðò.
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whole. I. Semenyushkin made a review report on the topic

«The Dubna Synchrophasotron. From Protons to Relativistic

Nuclei and Polarized Deuterons». A. Kuznetsov spoke about

the first experiments at the Synchrophasotron and the research

at IHEP (Protvino), CERN (Geneva), and FNAL (Batavia).

A. Malakhov made a report on the development of the rela-

tivistic nuclear physics at the Laboratory. The report presented

by A. Smirnov was called «The Nuclotron and the Develop-

ment of New Techniques of Superconducting Magnetic Syn-

chrotron Systems». N. Agapov spoke about the scientific

school of cryogenics at LHE.

The next day a film about the Laboratory was shown at

the ceremonial meeting. JINR Director Academician V. Kady-

shevsky and LHE Director A. Malakhov opened the jubilee

event.

Warm greetings to the Laboratory staff and appreciation

of their international achievements in science and technology

were expressed in addresses by Extraordinary and Plenipoten-

tiary of the Slovak Republic to Russia I. Furdik, JINR SC mem-

ber Professor N. Shumeiko (Belarus), Professor A. Vasiliev,

Mayor of Dubna V. Prokh, Embassy Advisor of the Czech Re-

public V. Remek, Professor B. Bolotovsky (PI, AS), Professor

V. Lavrov (RRC «Kurchatov Institute»), General Director of

NPO Gelimash V. Udut, JINR Laboratories’ and divisions’ di-

rectors, JINR Directorate, representatives of the Moscow Re-

gion and many others.

Dubna Mayor V. Prokh read out the greeting address of

Governor of the Moscow Region B. Gromov and presented

diplomas to LHE staff members.

The ceremonial meeting finished with a festive concert.



Óêàçîì Ïðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè

îò 20 íîÿáðÿ 2003 ã.:

• çà âûäàþùèéñÿ âêëàä â ðàçâèòèå ÿäåðíîé ôèçèêè,

ïîäãîòîâêó íàó÷íûõ êàäðîâ è ìíîãîëåòíþþ

äîáðîñîâåñòíóþ ðàáîòó

îðäåíîì «Çà çàñëóãè ïåðåä Îòå÷åñòâîì»

III ñòåïåíè íàãðàæäåí

Þðèé Öîëàêîâè÷ Îãàíåñÿí —

àêàäåìèê Ðîññèéñêîé àêàäåìèè íàóê,

íàó÷íûé ðóêîâîäèòåëü Ëàáîðàòîðèè ÿäåðíûõ

ðåàêöèé èì. Ã. Í. Ôëåðîâà ÎÈßÈ;

• çà äîñòèãíóòûå òðóäîâûå óñïåõè è ìíîãîëåòíþþ

äîáðîñîâåñòíóþ ðàáîòó

îðäåíîì Äðóæáû íàãðàæäåí

Äìèòðèé Âàñèëüåâè÷ Øèðêîâ —

àêàäåìèê Ðîññèéñêîé àêàäåìèè íàóê,

ïî÷åòíûé äèðåêòîð Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè èì. Í. Í. Áîãîëþáîâà ÎÈßÈ;

• çà çàñëóãè â íàó÷íîé äåÿòåëüíîñòè

ïðèñâîåíî ïî÷åòíîå çâàíèå

«Çàñëóæåííûé äåÿòåëü íàóêè Ðîññèéñêîé Ôåäåðàöèè»

Èãîðþ Àíàòîëüåâè÷ó Ãîëóòâèíó —

äîêòîðó ôèçèêî-ìàòåìàòè÷åñêèõ íàóê, ïðîôåññîðó,

ñîâåòíèêó ïðè äèðåêöèè ÎÈßÈ — íàó÷íîìó ðóêîâîäè-

òåëþ íàó÷íî-ìåòîäè÷åñêîãî îòäåëåíèÿ Ëàáîðàòîðèè

ôèçèêè ÷àñòèö ÎÈßÈ.
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By the Order of 20 November 2003 made by

the President of the Russian Federation,

Yuri Tsolakovich Oganessian,

Academician of the Russian Academy of Sciences,

Scientific Leader of JINR’s Flerov Laboratory

of Nuclear Reactions,

is awarded the Order «For the Service

for the Motherland», degree III,

for his outstanding contribution to the development

of nuclear physics, training scientific staff

and long conscientious work;

Dmitri Vasilievich Shirkov,

Academician of the Russian Academy of Sciences,

Honorary Director of JINR’s Bogoliubov Laboratory

of Theoretical Physics,

is awarded the Order of Friendship

for successful achievements

and long conscientious work;

Igor Anatolievich Golutvin,

Doctor of Physics and Mathematics, Professor,

JINR Directorate Advisor, Scientific Leader

of the Scientific Methods Department of JINR’s

Laboratory of Particle Physics,

is conferred the Honorary Title «Honoured Worker

of Science of the Russian Federation»

for his service to science.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES

Þ. Ö. Îãàíåñÿí
Yu. Ts. Oganessian

Ä. Â. Øèðêîâ
D. V. Shirkov

È. À. Ãîëóòâèí
I. A. Golutvin



ÅÂÐÎÏÀ

Êîëëàáîðàöèÿ ïî óñêîðèòåëüíîé òåõíîëîãèè
TESLA (Ãåðìàíèÿ–Ôðàíöèÿ)

Íîâûå ñòåíäîâûå èñïûòàíèÿ òàê íàçûâàåìûõ ðà-
äèî÷àñòîòíûõ (Ð×) óñòðîéñòâ íà÷àëèñü â Ëàáîðàòî-
ðèè ëèíåéíîãî óñêîðèòåëÿ â Îðñý âî Ôðàíöèè (LAL,
CNRS/IN2P3).

7 èþëÿ ïðîôåññîð Ì. Øïèðî, äèðåêòîð IN2P3 (Íà-
öèîíàëüíûé èíñòèòóò ÿäåðíîé ôèçèêè è ôèçèêè ÷à-
ñòèö) è ïðîôåññîð À. Âàãíåð, ïðåäñåäàòåëü äèðåêöèè
DESY (Íåìåöêàÿ óñêîðèòåëüíàÿ ëàáîðàòîðèÿ, Ãàì-
áóðã), îôèöèàëüíî ïðîâîçãëàñèëè íà÷àëî èñïûòàíèé.
Óñòàíîâêà áûëà ñîçäàíà è îñíàùåíà ïðèáîðàìè â ðàì-
êàõ ñîãëàøåíèÿ ïî ñîòðóäíè÷åñòâó ìåæäó IN2P3 è
DESY. Îíà áóäåò èñïîëüçîâàòüñÿ äëÿ òåñòîâ è îïòèìè-
çàöèè Ð×-óñòðîéñòâ, êîòîðûå ÿâëÿþòñÿ âàæíûìè êîì-
ïîíåíòàìè ñâåðõïðîâîäÿùèõ óñêîðèòåëåé.

Òàêèì îáðàçîì, íåìåöêèå è ôðàíöóçñêèå ó÷åíûå
óêðåïèëè ñâîå ñîòðóäíè÷åñòâî â ìåæäóíàðîäíîé êîë-
ëàáîðàöèè TESLA. Ñåé÷àñ â íåå âõîäÿò 49 èíñòèòóòîâ
èç 12 ñòðàí, êîòîðûå ðàáîòàþò âìåñòå ïîä ðóêîâîä-
ñòâîì DESY íàä ñîçäàíèåì òåõíîëîãèè äëÿ ñâåðõ-
ïðîâîäÿùåãî ëèíåéíîãî óñêîðèòåëÿ. Òàêàÿ óñêîðè-
òåëüíàÿ òåõíîëîãèÿ ñòàíåò îñíîâîé äëÿ äâóõ áîëüøèõ
ïðîåêòîâ: ëàçåðà íà ñâîáîäíûõ ýëåêòðîíàõ äëÿ ðåíò-

ãåíîâñêîãî èçëó÷åíèÿ (XFEL) è ýëåêòðîí-ïîçèòðîí-
íîãî ëèíåéíîãî êîëëàéäåðà (TESLA).

Íîâûé ñòåíä äëÿ èñïûòàíèé â Îðñý îáåñïå÷èâàåò
èäåàëüíûå óñëîâèÿ äëÿ ðàçðàáîòîê: ïîëíîñòüþ îñíà-
ùåííàÿ «÷èñòàÿ» êîìíàòà, òåïëîâàÿ âàêóóìíàÿ êàìåðà
è ñèñòåìà ìîäóëÿòîðà è êëèñòðîí íà 5 ÌÂò. Â äàëüíåé-
øåì íåîáõîäèìî ïðîâåñòè ñîîòâåòñòâóþùóþ ýêñïåð-
òèçó ñðåäè ïðåäïðèÿòèé ïðîìûøëåííîñòè, òàê êàê
òîëüêî ïðîìûøëåííûå êîìïàíèè ñïîñîáíû ñîçäàòü
òûñÿ÷è òàêèõ óñòðîéñòâ äëÿ áóäóùèõ óñêîðèòåëåé.

DESY, Ãàìáóðã

Ôåäåðàëüíîå ìèíèñòåðñòâî îáðàçîâàíèÿ è íàó÷-
íûõ èññëåäîâàíèé Ãåðìàíèè îäîáðèëî ñòðîèòåëüñòâî
åâðîïåéñêîé ðåíòãåíîâñêîé ëàçåðíîé óñòàíîâêè
(XFEL). Îíî íà÷íåòñÿ â 2006 ã. Óñòàíîâêà äëèíîé
3,3 êì áóäåò ðàñïîëîæåíà â ôåäåðàëüíûõ îêðóãàõ
Ãàìáóðãà è Øëåçâèã-Ãîëüøòåéíà. Ñòðîèòåëüíàÿ ïëî-
ùàäêà ïîäãîòîâëåíà èññëåäîâàòåëüñêèì öåíòðîì
DESY.

Â ñîîòâåòñòâèè ñ ïëàíàìè ïóñê óñòàíîâêè íàçíà-
÷åí íà 2012 ã.

Óñòàíîâêà ñîçäàñò óíèêàëüíûå âîçìîæíîñòè äëÿ
ïðîâåäåíèÿ ôóíäàìåíòàëüíûõ èññëåäîâàíèé â îáëà-
ñòè åñòåñòâåííûõ íàóê äëÿ âñåõ åâðîïåéöåâ. Ñ åå ïî-
ìîùüþ ó÷åíûå ñìîãóò èçó÷àòü øèðî÷àéøèé êðóã âî-
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EUROPE

German–French Collaboration on TESLA
Accelerator Technology

A new test stand for so-called radio-frequency (RF)
couplers is taking up operation at the French Laboratoire
de l’Accélérateur Linéaire (LAL, CNRS/IN2P3) in Orsay.

On 7 July, Professor M. Spiro, director of IN2P3 (In-
stitut National de Physique Nucléaire et de Physique des
Particules) and Professor A. Wagner, chairman of the
DESY Directorate, officially inaugurated the test stand.
The facility was constructed and equipped within the
framework of a cooperation agreement between the
IN2P3 and DESY. It will be used for the testing and opti-
mization of RF couplers, which are important components
of superconducting accelerators.

German and French scientists have thus intensified
their cooperation within the international TESLA collabo-
ration. This currently comprises 49 institutes from 12
countries, which are working together under the leader-
ship of DESY to develop the technology for a supercon-
ducting linear accelerator. This accelerator technology
will provide the basis for two major projects: On the one
hand, a free-electron laser for X-ray radiation (XFEL) is to
be built in a European collaboration. On the other, devel-

opments are under way for an electron–positron linear
collider (TESLA), which is being planned as an interna-
tional joint project.

The new test stand at the LAL in Orsay will offer ideal
conditions for this development work: a completely
equipped clean room, a thermal vacuum chamber and a
system comprising a modulator and a 5-megawatts kly-
stron. Later on, the corresponding expertise is to be trans-
ferred to industry, since only industrial companies are
able to produce the thousands of couplers required for the
future accelerators.

DESY, Hamburg

Construction of the European X-ray laser project
(XFEL), which had been approved by the German Feder-
al Ministry of Education and Research (BMBF) on 5 Feb-
ruary 2003 is to start in 2006. The 3.3-kilometer-long fa-
cility is to be located in the federal states of Hamburg and
Schleswig-Holstein and will begin on the DESY site.

According to current planning, the commissioning of
this facility will start in 2012.

The European X-ray laser proposed by DESY will
create unique opportunities for basic research in the nat-
ural sciences in Europe. It will open up completely new,
fascinating possibilities to study a wide range of questions

ÄÀÉÄÆÅÑÒ
DIGEST



ïðîñîâ — îò ôèçèêè è õèìèè äî íàóêè î ìàòåðèàëàõ,
ãåîëîãèè è íàóêè î æèçíè.

ÖÅÐÍ ïðàçäíóåò ãîäîâùèíó îòêðûòèé
è ñìîòðèò â áóäóùåå

16 ñåíòÿáðÿ â ÖÅÐÍ ïðîõîäèë ñèìïîçèóì â îçíà-
ìåíîâàíèå äâîéíîé ãîäîâùèíû îòêðûòèé, ñäåëàííûõ
â ÖÅÐÍ è çàëîæèâøèõ îñíîâó ñîâðåìåííîé òåîðèè ÷à-
ñòèö è ñèë.

Â 1984 ã. Ê. Ðóááèà è Ñ. âàí äåð Ìåéåð ðàçäåëèëè
Íîáåëåâñêóþ ïðåìèþ çà âêëàä â îòêðûòèå W- è Z-÷à-
ñòèö. Áëàãîäàðÿ ýòîìó îòêðûòèþ ñóùåñòâåííî óñî-
âåðøåíñòâîâàëèñü òåõíîëîãèè äåòåêòîðîâ, ÷òî áûëî
òàêæå îòìå÷åíî Íîáåëåâñêîé ïðåìèåé, ïðèñóæäåí-
íîé Æ. Øàðïàêó (ÖÅÐÍ) â 1992 ã. Â òå÷åíèå ïîñëåäóþ-
ùåãî äåñÿòèëåòèÿ ïðîâîäèëèñü ïðåöèçèîííûå èçìå-
ðåíèÿ íà áîëüøîì ýëåêòðîí-ïîçèòðîííîì êîëëàéäåðå
è îñóùåñòâëÿëàñü ïðîâåðêà ïðåäñêàçàíèé ñòàíäàðò-
íîé ìîäåëè, ïðîñ÷èòàííûõ òåîðåòèêàìè Ã. Õóôòîì è
Ì. Âåëüòìàíîì. Îíè ïîëó÷èëè çà ñâîþ ðàáîòó Íîáå-
ëåâñêóþ ïðåìèþ â 1999 ã.

Ó÷àñòíèêè ñåíòÿáðüñêîãî ñèìïîçèóìà íå òîëüêî
âñïîìèíàëè äîñòèæåíèÿ ïðîøåäøèõ äåñÿòèëåòèé.
Îíè òàêæå îáñóæäàëè áóäóùèå ïðîãðàììû ÖÅÐÍ,
âêëþ÷àÿ áîëüøîé àäðîííûé êîëëàéäåð, êîòîðûé äîë-
æåí íà÷àòü ðàáîòàòü â 2007 ã. Ñòîëêíîâåíèå ÷àñòèö

ïðè ýêñòðåìàëüíî âûñîêèõ ýíåðãèÿõ íà ýòîé óñòàíîâ-
êå, âîçìîæíî, ïîçâîëèò îòâåòèòü íà âîïðîñû: ïî÷åìó
÷àñòèöû èìåþò ìàññó, êàêîâà ïðèðîäà ÷åðíûõ äûð âî
Âñåëåííîé, ïî÷åìó ìàòåðèÿ ïîáåäèëà àíòèìàòåðèþ â
ïåðâûå ìãíîâåíèÿ çàðîæäåíèÿ Âñåëåííîé, êàêèì
áûëî ñîñòîÿíèå ìàòåðèè ÷åðåç íåñêîëüêî ìèêðîñå-
êóíä ïîñëå Áîëüøîãî âçðûâà.

Îñíîâíûìè äîêëàä÷èêàìè íà ñèìïîçèóìå áûëè
ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ Ë. Ìàéàíè, Ð. Àéìàð (ãå-
íåðàëüíûé äèðåêòîð ÖÅÐÍ ñ 1 ÿíâàðÿ 2004 ã.),
Æ. Øàðïàê, Ï. Äàðüþëà, Ñ. âàí äåð Ìåéåð, Ë. Îêóíü,
Ä. Ïåðêèíñ, Ê. Ðóááèà, Ì. Âåëüòìàí è Ñ. Âàéíáåðã.
Ñðåäè ïî÷åòíûõ ãîñòåé ñèìïîçèóìà áûëè íîáåëåâ-
ñêèå ëàóðåàòû. Ñèìïîçèóì çàâåðøèëñÿ äèñêóññèåé
ïîä ïðåäñåäàòåëüñòâîì Ê. Ðóááèà î áóäóùåì ôèçèêè
÷àñòèö.

ÑØÀ

Áàòàâèÿ, Èëëèíîéñ

Ó÷åíûå êîëëàáîðàöèè MINOS 14 àâãóñòà íà÷àëè
ñíèìàòü äàííûå ñ 6-òîííîãî äåòåêòîðà MINOS (Main
Injector Neutrino Oscillation Search). Ôèçèêè áóäóò èñ-
ïîëüçîâàòü äåòåêòîð, ðàñïîëîæåííûé â øàõòå â ñå-
âåðíîé Ìèííåñîòå íà ãëóáèíå 800 ì ïîä çåìëåé, äëÿ
èññëåäîâàíèÿ ìàññû íåéòðèíî.
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in the natural sciences — from physics and chemistry to
materials science, geological research and the life sci-
ences.

CERN Celebrates Discoveries
and Looks to the Future

Nobel laureates were among the distinguished guests
at a symposium at CERN on 16 September. The sympo-
sium celebrated the double anniversary of major discov-
eries at CERN that underlie the modern theory of particles
and forces.

In 1984, C. Rubbia and S. van der Meer shared the
Prize for their part in the discovery of the W and Z parti-
cles. The discovery also owes much to the development
of detector techniques, in particular by G. Charpak at
CERN, who was rewarded with the Nobel Prize in 1992.
The results ushered in more than a decade of precision
measurements at the Large Electron Positron collider,
which tested the predictions of the Standard Model that
could be calculated due to the work of theorists G.’t Hooft
and M. Veltman, who shared the Nobel Prize in 1999.

In addition to reflecting on past findings, speakers at
the September symposium also talked about the future of
CERN, including the Large Hadron Collider, set to switch
on in 2007. By colliding particles at extremely high ener-

gies, the LHC should shed light on such questions as: Why
do particles have mass? What is the nature of the dark
matter in the Universe? Why did matter triumph over anti-
matter in the first moments of the Universe, making our
existence possible? What was the state of matter a few mi-
crosceconds after the Big Bang?

The members of the panel were CERN’s Director
General L. Maiani, together with R. Aymar (Director Gen-
eral of CERN from 1 January 2004), G. Charpak, P. Dar-
riulat, S. van der Meer, L. Okun, D. Perkins, C. Rubbia,
M. Veltman, and S. Weinberg.

USA

Batavia, Illinois

Data-Taking Begins at MINOS Neutrino Detector,
Half a Mile Underground. On 14 August scientists of the
MINOS collaboration at the Department of Energy’s Fer-
mi National Accelerator Laboratory announced the offi-
cial start of data-taking with the 6,000-ton detector for the
Main Injector Neutrino Oscillation Search. Physicists will
use the MINOS detector, located deep in an historic iron
mine in northern Minnesota, to explore the phenomenon
of neutrino mass.

ÄÀÉÄÆÅÑÒ
DIGEST



«Ýòî ñîáûòèå ÿâëÿåòñÿ êðàåóãîëüíûì êàìíåì â
ìåæäóíàðîäíûõ èññëåäîâàíèÿõ íåéòðèíî, — ñêàçàë
ä-ð Ð. Ë. Îðáàõ, äèðåêòîð îòäåëà íàóêè ïðè Ìèíèñòåð-
ñòâå ýíåðãåòèêè ÑØÀ. — Äåòåêòîð MINOS â Ñóäàíå
(Ìèííåñîòà) âìåñòå ñ íîâûì íåéòðèííûì ïó÷êîì â
Ëàáîðàòîðèè èì. Ý. Ôåðìè äàñò ïîäðîáíóþ êàðòèíó
ñåêðåòîâ, ñêðûòûõ íåéòðèííûìè îñöèëëÿöèÿìè. Îí
äîïîëíèò øèðîêîìàñøòàáíûå èññëåäîâàíèÿ íåéòðèíî
â ßïîíèè, Êàíàäå è Åâðîïå. Çíàìåíàòåëüíî, ÷òî äåòåê-
òîð áûë çàïóùåí â ðàáîòó íà 9 ìåñÿöåâ ðàíüøå ñðîêà.
Â íàñòîÿùåå âðåìÿ íîâûé äåòåêòîð ðåãèñòðèðóåò êîñ-
ìè÷åñêèå ëèâíè, ïîïàäàþùèå íà Çåìëþ».

* * *

Ñàìàÿ áîëüøàÿ ïëîùàäêà äëÿ íàáëþäåíèÿ çà àòìî-
ñôåðíûìè ëèâíÿìè — îáñåðâàòîðèÿ Ïüåðà Îæå,
íàçâàííàÿ â ÷åñòü ôðàíöóçñêîãî ôèçèêà, êîòîðûé
âïåðâûå â 1938 ã. íàáëþäàë àòìîñôåðíûå ëèâíè, —
ïðèñòóïàåò ê ðåãèñòðàöèè êîñìè÷åñêèõ ëó÷åé ñâåðõ-
âûñîêèõ ýíåðãèé è ïûòàåòñÿ îáíàðóæèòü èñòî÷íèê
âíåçåìíûõ ÷àñòèö âûñîêèõ ýíåðãèé. Ïðîåêò, â êîòî-
ðîì ó÷àñòâóþò 250 ó÷åíûõ èç 14 ñòðàí, îñóùåñòâëÿåò-
ñÿ Íàöèîíàëüíîé óñêîðèòåëüíîé ëàáîðàòîðèåé
èì. Ý. Ôåðìè (Áàòàâèÿ, Èëëèíîéñ) ïðè Ìèíèñòåðñòâå
ýíåðãåòèêè ÑØÀ.

Îáñåðâàòîðèÿ Ïüåðà Îæå ñòàëà ñàìîé áîëüøîé â
ìèðå ïëîùàäêîé ïî íàáëþäåíèþ çà êîñìè÷åñêèìè

ëèâíÿìè áëàãîäàðÿ ñîîðóæåíèþ ñîòîãî ïîâåðõíîñò-
íîãî äåòåêòîðà. Îáñåðâàòîðèÿ, òåððèòîðèÿ êîòîðîé
ñîñòàâëÿåò 70 êâàäðàòíûõ ìèëü, îñíàùåíà äåòåêòîðà-
ìè äëÿ ðåãèñòðàöèè ñàìûõ ìîùíûõ è, ìîæåò áûòü, ñà-
ìûõ çàãàäî÷íûõ ïðîöåññîâ âî Âñåëåííîé.

Êîñìè÷åñêèå ëó÷è — ýòî, êàê ïðàâèëî, ïîòîêè
ïðîòîíîâ è áîëåå òÿæåëûõ èîíîâ. Ïîïàäàÿ â àòìîñôå-
ðó Çåìëè, îíè ñîçäàþò êàñêàäû âòîðè÷íûõ ÷àñòèö.
Äîëãîå âðåìÿ ó÷åíûå ñ÷èòàëè, ÷òî äèàïàçîí ýíåðãèé,
â êîòîðîì îíè äîñòèãàþò ïîâåðõíîñòè Çåìëè, íå ïðå-
âûøàåò 1020 ýÂ. Îäíàêî ïîñëåäíèå ýêñïåðèìåíòû â
ßïîíèè è øòàòå Þòà çàðåãèñòðèðîâàëè êîñìè÷åñêèå
ëó÷è òàêèõ óëüòðàâûñîêèõ ýíåðãèé, ÷òî ó÷åíûå çàäó-
ìàëèñü î òîì, êàêèå íåâåðîÿòíûå ñîáûòèÿ âî Âñåëåí-
íîé ìîãóò âûçûâàòü èõ.

«Êàê â ïðèðîäå ìîãëè ñëîæèòüñÿ óñëîâèÿ äëÿ
óñêîðåíèÿ êðîøå÷íîé ÷àñòèöû äî òàêîé ýíåðãèè? —
çàäàåò âîïðîñ À. Óîòñîí, ïðîôåññîð ôèçèêè èç Óíè-
âåðñèòåòà â Ëèäñå (Âåëèêîáðèòàíèÿ), îäèí èç ðóêîâî-
äèòåëåé ïðîåêòà Ïüåðà Îæå. — Åñëè ìû ïðîñëåäèì
ïóòü îò ýòèõ ÷àñòèö óëüòðàâûñîêèõ ýíåðãèé ê èõ èñ-
òî÷íèêó, ìû ñìîæåì îòâåòèòü íà ýòîò âîïðîñ».

Àïòîí, Íüþ-Éîðê

Ôèçèêè èç Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáî-
ðàòîðèè ïðè Ìèíèñòåðñòâå ýíåðãåòèêè ÑØÀ Ý. Áèá
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«This is an important milestone in the worldwide
quest to develop neutrino science,» said Dr. R. L. Orbach,
director of DOE’s Office of Science. «The MINOS detector
in Soudan, Minnesota, together with the new Fermilab
neutrino beam line, will provide a detailed look at the se-
crets behind neutrino oscillations. It will complement the
large-scale neutrino projects in Japan, Canada and Eu-
rope. Significantly, the completion of the detector comes
nine months ahead of schedule.»

World’s Largest Air Shower Array Now on Track of
Super-High-Energy Cosmic Rays. With the completion of
its hundredth surface detector, the Pierre Auger Observa-
tory, under construction in Argentina, has become the
largest cosmic-ray air shower array in the world. Managed
by scientists at the Department of Energy’s Fermi Nation-
al Accelerator Laboratory, the Pierre Auger project so far
encompasses a 70-square-mile array of detectors that are
tracking the most violent — and perhaps most puzzling —
processes in the entire Universe.

Cosmic rays are extraterrestrial particles — usually
protons or heavier ions — that hit the Earth’s atmosphere
and create cascades of secondary particles. While cosmic
rays approach the Earth at a range of energies, scientists
long believed that their energy could not exceed 1020
electron volts, some 100 million times the proton energy

achievable in Fermilab’s Tevatron, the most powerful par-
ticle accelerator in the world. But recent experiments in
Japan and Utah have detected a few such ultrahigh ener-
gy cosmic rays, raising questions about what extraordi-
nary events in the universe could have produced them.

«How does nature create the conditions to accelerate
a tiny particle to such an energy?» asked A. Watson,
physics professor at the University of Leeds, UK, and
spokesperson for the Pierre Auger collaboration of 250
scientists from 14 countries. «Tracking these ultra-
high-energy particles back to their sources will answer
that question.»

Upton, New York

E. Beebe and A. Pikin, physicists at the U. S. Depart-
ment of Energy’s Brookhaven National Laboratory, have
been awarded the Ion Source Prize, known as the «Bright-
ness Award», which recognizes and encourages innova-
tive and significant recent achievements in the fields of
ion source physics and technology.

Funded by the U. S. Department of Energy’s Office of
Science, Nuclear Physics, Beebe and Pikin have devel-
oped and tested a new high-intensity version of a source
that produces highly charged heavy ions, called an elec-
tron beam ion source. The number of ions generated by
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(BNL) è À. Ïèêèí (ÎÈßÈ/BNL) óäîñòîåíû ïðåìèè ìè-
ðîâîãî ñîîáùåñòâà ïî èîííûì èñòî÷íèêàì, èçâåñòíîé
êàê íàãðàäà «Çà áëåñòÿùèå äîñòèæåíèÿ», â çíàê ïðè-
çíàíèÿ è ïîîùðåíèÿ èííîâàöèîííûõ è âûäàþùèõñÿ
äîñòèæåíèé â îáëàñòè ôèçèêè è òåõíîëîãèè èîííûõ
èñòî÷íèêîâ.

Ïðè ôèíàíñîâîé ïîääåðæêå îòäåëà íàóêè è ÿäåð-
íîé ôèçèêè Ìèíèñòåðñòâà ýíåðãåòèêè ÑØÀ Ý. Áèá è
À. Ïèêèí ñîçäàëè è ïðîòåñòèðîâàëè íîâûé âûñîêîèí-
òåíñèâíûé èñòî÷íèê òÿæåëûõ èîíîâ ñ áîëüøèì çàðÿ-
äîì è íàçâàëè åãî ýëåêòðîííî-ëó÷åâûì èñòî÷íèêîì.
Êîëè÷åñòâî èîíîâ, ãåíåðèðóåìûõ íà ýòîì èñòî÷íèêå,
â 20 ðàç áîëüøå, ÷åì íà ïðåæíèõ èñòî÷íèêàõ. Ñî âðå-
ìåíåì â Áðóêõåéâåíå ïëàíèðóåòñÿ èñïîëüçîâàòü òà-
êîé èñòî÷íèê äëÿ èíæåêöèè èîíîâ â RHIC. Êðîìå òîãî,
íîâûé ìåòîä ïîëó÷åíèÿ èîíîâ ìîæåò áûòü àäàïòèðî-
âàí äëÿ äðóãèõ óñêîðèòåëåé ÷àñòèö, òàêèõ êàê áîëü-
øîé àäðîííûé êîëëàéäåð (LHC) â ÖÅÐÍ.

Íàãðàæäåíèå ñîñòîÿëîñü 9 ñåíòÿáðÿ â Äóáíå (Ðîñ-
ñèÿ) íà 10-é Ìåæäóíàðîäíîé êîíôåðåíöèè ïî èîííûì
èñòî÷íèêàì. Îáà ôèçèêà ïîëó÷èëè ñâèäåòåëüñòâî è
äåíåæíóþ ïðåìèþ, êîòîðàÿ ñîñòàâèëà $6,000 è áûëà
ïðåäîñòàâëåíà ôèðìîé «Bergoz Instrumentation»
(Ôðàíöèÿ).

Ïî ìàòåðèàëàì ñàéòà http://www.interactions.org

10–11 ÀÂÃÓÑÒÀ ÎÈßÈ ïîñåòèë ïîëíîìî÷íûé ïðåäñòà-
âèòåëü ïðàâèòåëüñòâà Ðåñïóáëèêè Êàçàõñòàí Ê. Ê. Êàäûð-
æàíîâ. Íà âñòðå÷å â äèðåêöèè, â êîòîðîé ïðèíÿëè ó÷àñòèå
äèðåêòîð ÎÈßÈ Â. Ã. Êàäûøåâñêèé, âèöå-äèðåêòîð
À. Í. Ñèñàêÿí, ãëàâíûé èíæåíåð Ã. Ä. Øèðêîâ è äð., áûë
ðàññìîòðåí øèðîêèé êðóã âîïðîñîâ ñîòðóäíè÷åñòâà.

�

11–12 àâãóñòà â ÎÈßÈ íàõîäèëñÿ ïðåçèäåíò ÀÍ Ãðóçèè
àêàäåìèê À. Í. Òàâõåëèäçå. Âî âðåìÿ âñòðå÷è â äèðåêöèè ñ
Â. Ã. Êàäûøåâñêèì è À. Í. Ñèñàêÿíîì îáñóæäàëèñü âîïðîñû
ðàçðàáîòêè ïðîåêòà GRID-ñåãìåíòà â ñòðàíàõ Çàêàâêàçüÿ.

�

14 àâãóñòà âèöå-äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïðèíÿë
ïðåäñòàâèòåëåé Ðåñïóáëèêè Êèòàé (Òàéâàíü) — äèðåêòîðà
îòäåëà íàóêè è òåõíîëîãèé ìîñêîâñêîãî ïðåäñòàâèòåëüñòâà
òàéâàíüñêî-ðîññèéñêîé êîìèññèè ïî ýêîíîìè÷åñêîìó è
êóëüòóðíîìó ñîòðóäíè÷åñòâó Õ. Õóàíà è åãî ïîìîùíèêà
Í. ×åíà. Íà âñòðå÷å ïðèñóòñòâîâàëè ïîìîùíèê äèðåêòîðà
ÎÈßÈ ïî ìåæäóíàðîäíîìó ñîòðóäíè÷åñòâó Ï. Í. Áîãîëþ-
áîâ, à òàêæå ñîòðóäíèêè Èíñòèòóòà Ý. Àéðÿí è Ñ. Êàìàëîâ.

Â õîäå áåñåäû ñòîðîíû âûðàçèëè âçàèìíîå óäîâëå-
òâîðåíèå ðåçóëüòàòàìè ñîâìåñòíîé äåÿòåëüíîñòè è çàèí-
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this source is twenty times more than in previous designs.
Brookhaven plans to eventually use a version of this
source for ion injection into RHIC. In addition, the new ion
production method may be adapted for use in other parti-
cle accelerators, such as the Large Hadron Collider at
CERN, the European laboratory for particle physics.

The two physicists received the award on 9 Septem-
ber, at the Tenth International Conference on Ion Sources,
held in Dubna, Russia. Donated by Bergoz Instrumenta-
tion of Saint Genis Pouilly, France, the award consists of
$6,000, to be shared by the two winners, and a certificate
for each.

From http://www.interactions.org

ON 10–11 AUGUST Plenipotentiary of the government of
the Republic of Kazakhstan to JINR K. Kadyrzhanov visited the
Joint Institute for Nuclear Research. Wide range of cooperation
issues was discussed during the meeting at the JINR Direc-
torate. JINR Director V. Kadyshevsky, JINR Vice-Director A. Sis-
sakian, JINR Chief Engineer G. Shirkov and other members of
the Directorate took part in the meeting.

�

President of the Academy of Sciences of Georgia Acad-
emician A. Tavkhelidze visited JINR on 11–12 August. He met
with V. Kadyshevsky and A. Sissakian at the JINR Directorate
and discussed the aspects of the development of the GRID
project in the Transcaucasian countries.

�

On 14 August JINR Vice-Director A. Sissakian received
representatives of China (Taiwan) Director of the Department of
Science and Technology of the Moscow representative office of
the Taiwan–Russian Board on economic and cultural coopera-
tion H. Huan and his assistant N. Chen. At the meeting JINR Di-
rector Assistant on international cooperation P. Bogolyubov
and staff members Eh. Airian and S. Kamalov were present.



òåðåñîâàííîñòü â ðàçâèòèè äàëüíåéøåãî ñîòðóäíè÷åñòâà.
Ãîñòè ïðèãëàñèëè ðóêîâîäñòâî ÎÈßÈ ïîñåòèòü Ðåñïóáëèêó
Êèòàé (Òàéâàíü), ïðèãëàøåíèå áûëî ñ áëàãîäàðíîñòüþ
ïðèíÿòî.

�

28–30 àâãóñòà â Òáèëèñè ïðîõîäèëî ñîâåùàíèå ïî âî-
ïðîñàì ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ, ÖÅÐÍ è ñòðàíàìè Çà-
êàâêàçüÿ — Àçåðáàéäæàíîì, Àðìåíèåé è Ãðóçèåé. Â öåí-
òðå âíèìàíèÿ áûë âîïðîñ î ñîçäàíèè çàêàâêàçñêîãî ñåã-
ìåíòà GRID. Îò ÎÈßÈ â ñîâåùàíèè ó÷àñòâîâàë âèöå-
äèðåêòîð À. Í. Ñèñàêÿí, îò ÖÅÐÍ — äèðåêòîð ïî èññëåäî-
âàíèÿì Ð. Êýøìîð.

Îòêðûâàÿ ñîâåùàíèå, ïðåçèäåíò ÀÍ Ãðóçèè àêàäåìèê
À. Í. Òàâõåëèäçå îòìåòèë, ÷òî äëÿ íàó÷íûõ ó÷ðåæäåíèé Çà-
êàâêàçñêîãî ðåãèîíà èìååò îãðîìíóþ âàæíîñòü ñîõðàíå-
íèå è ðàçâèòèå ñîòðóäíè÷åñòâà ñ ìåæäóíàðîäíûìè íàó÷-
íûìè öåíòðàìè.

À. Í. Ñèñàêÿí è Ð. Êýøìîð âûñòóïèëè ñ îáçîðíûìè äî-
êëàäàìè, ïîñâÿùåííûìè ïðîãðàììàì ÎÈßÈ è ÖÅÐÍ è âî-
ïðîñàì ñîòðóäíè÷åñòâà ñ èíñòèòóòàìè Çàêàâêàçüÿ. Íà ñîâå-
ùàíèè òàêæå âûñòóïèëè ïðåäñòàâèòåëè Àçåðáàéäæàíà —
Ã. Àêîïÿí, Ãðóçèè — Ã. Êâàòàäçå. Â ñîâåùàíèè ó÷àñòâîâàëè
ðåêòîð Òáèëèññêîãî óíèâåðñèòåòà àêàäåìèê Ð. Â. Ìåòðå-

âåëè, äèðåêòîð Èíñòèòóòà ôèçèêè Ã. Õàðàäçå è äðóãèå
ó÷åíûå.

�

31 àâãóñòà – 1 ñåíòÿáðÿ â Äóáíå íàõîäèëèñü ðóêîâîäè-
òåëè ïðîåêòà ATLAS (ÖÅÐÍ). Äåëåãàöèþ âîçãëàâëÿë ïðîôåñ-
ñîð Ï. Éåííè. Áûëè ïîäðîáíî ðàññìîòðåíû âîïðîñû ñî-
çäàíèÿ óçëîâ óñòàíîâêè, â òîì ÷èñëå ïðè àêòèâíîì ó÷àñòèè
ñîòðóäíèêîâ ÎÈßÈ.

Â äèðåêöèè Èíñòèòóòà ñîñòîÿëàñü áåñåäà, â êîòîðîé
ïðèíÿëè ó÷àñòèå À. Í. Ñèñàêÿí, À. Ã. Îëüøåâñêèé, Í. À. Ðó-
ñàêîâè÷ è äð. Ï. Éåííè îòìåòèë áîëüøîé âêëàä â ïîäãîòîâ-
êó ïðîãðàììû èññëåäîâàíèé íà óñòàíîâêå ATLAS êàê äóá-
íåíñêèõ ó÷åíûõ, òàê è ñïåöèàëèñòîâ Îïûòíîãî ïðîèçâîä-
ñòâà ÎÈßÈ.
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In the course of the discussion the sides expressed mutu-
al satisfaction with the results of the joint activities and interest
in the development of further cooperation. The guests invited
JINR leaders to visit China (Taiwain), and the invitation was ac-
cepted with gratitude.

�

A meeting on the cooperation among JINR, CERN and the
Transcaucasian countries — Azerbaijan, Armenia and Geor-
gia — was held on 28–30 August in Tbilisi. The central issue of
the discussion was the organization of the Transcaucasian
segment of the GRID project. JINR was represented by Vice-Di-
rector A. Sissakian, and CERN by Research Director R. Cash-
more.

Opening the meeting, President of the Academy of Sci-
ences of Georgia Academician A. Tavkhelidze marked that
preservation and development of cooperation with interna-
tional scientific centres is very important for scientific institu-
tions of the Transcaucasus region.

A. Sissakian and R. Cashmore made review reports about
the programmes of JINR and CERN and issues of their cooper-
ation with centres in the Transcaucasus. Representatives from
Azerbaijan (G. Akopian) and Georgia (G. Kvatadze) also spoke

at the meeting. Among other participants of the meeting were
Rector of Tbilisi University Academician R. Metreveli, Director of
Physics Institute G. Kharadze and other scientists.

�

On 31 August – 1 September leaders of the ATLAS (CERN)
project visited Dubna. The delegation was headed by Profes-
sor P. Jenni. Issues of the construction of the set-up parts with
active participation of JINR specialists were thoroughly dis-
cussed.

A talk was organized at the JINR Directorate, and A. Sis-
sakian, A. Olchevski, N. Russakovich and other JINR leaders
took part in it. P. Jenni marked the great contribution of JINR sci-
entists, and specialists from the JINR Experimental Workshop
especially, to the development of the research programme at
the ATLAS facility.
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Ñ 11 ÏÎ 22 ÈÞËß â Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà Ëåòíÿÿ øêîëà

ïî ñîâðåìåííîé ìàòåìàòè÷åñêîé ôèçèêå, ïðîâîäèìàÿ
â ðàìêàõ ïðîåêòà «Äóáíåíñêàÿ ìåæäóíàðîäíàÿ øêîëà
ñîâðåìåííîé òåîðåòè÷åñêîé ôèçèêè» (DIAS-TH).

Øêîëà ÿâèëàñü ïðîäîëæåíèåì ñåðèè ìåðîïðèÿòèé,
çàïëàíèðîâàííûõ â ïðîåêòå DIAS-TH íà 2003 ã., è áûëà
îðãàíèçîâàíà è ïðîâåäåíà ïðè ôèíàíñîâîé ïîääåðæêå
ÎÈßÈ, BMBF, ÐÔÔÈ, ïðîãðàìì «Ãåéçåíáåðã–Ëàíäàó»,
«Áëîõèíöåâ–Âîòðóáà» è «Áîãîëþáîâ–Èíôåëüä».

Â ðàáîòå øêîëû ïðèíÿëè ó÷àñòèå ñòóäåíòû è àñïè-
ðàíòû èç Áîëãàðèè, Ãåðìàíèè, Ãîëëàíäèè, Èñïàíèè,
Èòàëèè, Ïîëüøè, Ðîññèè, Óêðàèíû è Ôðàíöèè.

Íàó÷íàÿ ïðîãðàììà øêîëû âêëþ÷àëà 2–4-÷àñîâûå
ëåêöèè (36 äâóõ÷àñîâûõ ëåêöèé çà 9 ðàáî÷èõ äíåé øêî-
ëû) ïî íàèáîëåå àêòóàëüíûì íàïðàâëåíèÿì ñîâðåìåí-
íîé òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè: ñóïåð-
ñèììåòðèÿ, ñóïåðñòðóíû è ñóïåðãðàâèòàöèÿ, íåêîììó-
òàòèâíàÿ ãåîìåòðèÿ è íåêîììóòàòèâíàÿ êâàíòîâàÿ
òåîðèÿ ïîëÿ, êâàíòîâàÿ ãðàâèòàöèÿ è ÷åðíûå äûðû, êîñ-
ìîëîãèÿ.

Ïðîôåññîðàìè øêîëû áûëè èçâåñòíûå ó÷åíûå èç
âåäóùèõ íàó÷íûõ öåíòðîâ Áîëãàðèè (È. Òîäîðîâ), Ãåð-
ìàíèè (Î. Ëåõòåíôåëüä, Ä. Ëþñò), Èòàëèè (Ë. Áîíîðà,
Ä. Ñîðîêèí, Ï. Ôðå), Ðîññèè (Ý. Ò. Àõìåäîâ, Â. À. Áåðå-
çèí, Ì. À. Âàñèëüåâ, À. Ã. Ñåðãååâ, À. À. Ñëàâíîâ,
À. À. Ñòàðîáèíñêèé, Â. À. Ðóáàêîâ), Ñåðáèè (Á. Äðàãî-

âè÷), ÑØÀ (Ë. Ìåçèí÷åñêó), Ôðàíöèè (Àë. Çàìîëîä÷è-
êîâ, Â. Êàçàêîâ, Ï. Ñîðáà, Ä. Øòåðíõàéìåð) è ÖÅÐÍ
(È. Àíòîíèàäèñ). Ñòóäåíòàì áûëà ïðåäîñòàâëåíà âîç-
ìîæíîñòü âûñòóïèòü ñ îðèãèíàëüíûìè ñîîáùåíèÿìè è
îáñóäèòü èõ ñî ñòàðøèìè êîëëåãàìè. Äëÿ ó÷àñòíèêîâ
øêîëû áûëà ïðîâåäåíà ýêñêóðñèÿ â Ëàáîðàòîðèþ âûñî-
êèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà.

Ëåêöèè øêîëû, çàïèñàííûå öèôðîâîé âèäåîêàìå-
ðîé, äîñòóïíû ê ïðîñìîòðó â ôîðìàòå MPEG4 íà ñàéòå
DIAS-TH, îòêðûòîì íà ñòðàíè÷êå ËÒÔ â Èíòåðíåò. Òàì
æå íàõîäÿòñÿ ìàòåðèàëû, ïðåäîñòàâëåííûå ëåêòîðàìè â
ýëåêòðîííîì âèäå.

�

Ñ 24 ïî 29 èþëÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-
çèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëî ìåæäóíàðîäíîå
ðàáî÷åå ñîâåùàíèå «Ñóïåðñèììåòðèè è êâàíòîâûå

ñèììåòðèè» (SQS’03). Ýòè ñîâåùàíèÿ ïðîâîäÿòñÿ ðàç
â äâà ãîäà ñ êîíöà 1980-õ ãã. ïî èíèöèàòèâå ïðîôåññîðà
Â. È. Îãèåâåöêîãî.

Òðàäèöèîííî â ïðîãðàììå ñîâåùàíèé òàêèå àêòó-
àëüíûå íàïðàâëåíèÿ ñîâðåìåííîé òåîðåòè÷åñêîé ôèçè-
êè, êàê ñóïåðñòðóíû è ñóïåðáðàíû, êâàíòîâûå è ãåîìå-
òðè÷åñêèå àñïåêòû ñóïåðñèììåòðè÷íûõ òåîðèé, ñóïåð-
ñèììåòðè÷íûå èíòåãðèðóåìûå ìîäåëè, âûñøèå ñïèíû,
êâàíòîâûå ãðóïïû è íåêîììóòàòèâíàÿ ãåîìåòðèÿ, à òàê-
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Äóáíà, 11–22 èþëÿ. Ïðîôåññîðà è ñëóøàòåëè Ëåòíåé øêîëû
ïî ñîâðåìåííîé ìàòåìàòè÷åñêîé ôèçèêå

Dubna, 11–22 July. Professors and students
at the Summer School on Modern Mathematical Physics
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A SUMMER School on Modern Mathematical

Physics was held at the Bogoliubov Laboratory of Theoret-
ical Physics from 11 to 22 July in the framework of the pro-
ject «Dubna International Advanced School of Theoretical
Physics» (DIAS-TH).

This school was one of a series of the events planned
for this year. It was supported by JINR, BMBF, RFBR and
the Heisenberg–Landau, Blokhintsev–Votruba, and Bogoli-
ubov–Infeld programmes.

Students and postgraduates from Bulgaria, Germany,
Holland, Spain, Italy, Poland, Russia, Ukraine, and France
took part in the school.

The scientific programme included two-four-hour lec-
tures (36 two-hour lectures in 9 week days) on the pre-
sent-day directions of modern theoretical and mathematical
physics: supersymmetry, superstrings and supergravity,
noncommutative geometry and noncommutative quantum
field theory, quantum gravity and black holes, and cosmolo-

gy. Lectures were given by prominent scientists from lead-
ing research centres of Bulgaria (I. Todorov), Germany
(O. Lechtenfeld, D. Lüst), Italy (L. Bonora, D. Sorokin,
P. Fre), Russia (E. T. Akhmedov, V. A. Berezin, M. A. Va-
siliev, A. G. Sergeev, A. A. Slavnov, A. A. Starobinsky,
V. A. Rubakov), Serbia (B. Dragovich), the USA (L. Mez-
incescu), France (A. Zamolodchikov, V. Kazakov, P. Sorba,
D. Sternheimer), and CERN (I. Antoniadis). Students of the
school had an opportunity to give talks and discuss them
with senior colleagues. The participants of the school were
shown round the Laboratory of High Energies.

The lectures of the School were recorded on video and
will be available in the MPEG4 format at the DIAS-TH site
to be opened at the BLTP Web site. The electronic version of
the materials provided by the lecturers will also be available
there.

�
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Äóáíà, 24–29 èþëÿ.
Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå

«Ñóïåðñèììåòðèè è êâàíòîâûå
ñèììåòðèè», ïîñâÿùåííîå 75-ëåòèþ

ñî äíÿ ðîæäåíèÿ Â. È. Îãèåâåöêîãî
(1928–1996). Îòêðûòèå

ìåìîðèàëüíîé äîñêè
â Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà

Dubna, 24–29 July. The international workshop «Supersymmetries and Quantum Symmetries»
dedicated to the 75th anniversary of the birth of V. Ogievetsky (1928–1996).

The inauguration of a memorial plaque at the Bogoliubov Laboratory of Theoretical Physics



æå ñòàíäàðòíàÿ ìîäåëü è åå ñóïåðñèììåòðè÷íûå ðàñøè-
ðåíèÿ.

Â ñîâåùàíèè ó÷àñòâîâàëî îêîëî 100 ó÷åíûõ èç ìíî-
ãèõ ñòðàí Âîñòî÷íîé è Çàïàäíîé Åâðîïû, â òîì ÷èñëå
òàêèå èçâåñòíûå ýêñïåðòû â ýòîé îáëàñòè, êàê
È. ß. Àðåôüåâà (Ìîñêâà), Ã. ôîí Ãåëåí (Áîíí), Î. Ëèõ-
òåíôåëüä (Ãàííîâåð), È. Ëóêåðñêè (Âðîöëàâ), À. Äàñ
(Ðî÷åñòåð), È. Áóõáèíäåð (Òîìñê), Ì. Ñèäåðóîëë (Ãåòå-
áîðã), Ë. Ìèçèí÷åñêó (Ìàéàìè), È. Íèäåðëè (Ïðàãà),
Î. Îãèåâåöêèé (Ìàðñåëü), À. Ñìèëãà (Íàíò, Ìîñêâà),
Ï. Ñîðáà (Àííåñè), Ä. Ñîðîêèí (Ïàäóÿ, Õàðüêîâ),
Â. Ñîðîêà (Õàðüêîâ), Ì. Òîíèí (Ïàäóÿ), È. Òîäîðîâ (Ñî-
ôèÿ), Â. Òîëñòîé (Ìîñêâà), À. Öåéòëèí (Êîëóìáóñ, Ìî-
ñêâà), Ì. Âàñèëüåâ (Ìîñêâà) è äð.

Çà âðåìÿ ðàáîòû ñîâåùàíèÿ áûëî çàñëóøàíî ìíîãî
èíòåðåñíûõ äîêëàäîâ è êðàòêèõ ñîîáùåíèé. Îñîáîå
âíèìàíèå áûëî óäåëåíî òàêèì âûçûâàþùèì ñåãîäíÿ
ïîâûøåííûé èíòåðåñ âîïðîñàì, êàê òåîðèÿ âûñøèõ
ñïèíîâ è åå ñâÿçü ñ áðàíàìè è ñòðóíàìè (äîêëàäû Ä. Ñî-
ðîêèíà, Ì. Âàñèëüåâà, Ì. Öóëàÿ è Ê. Áåêåðòà), ïðîáëå-
ìà òàõèîíîâ â òåîðèè ñòðóí (äîêëàä È. Àðåôüåâîé), íî-
âûå ñöåíàðèè êîíôîðìíîé òåîðèè ïîëÿ (äîêëàäû Ï. Õå-
ñëîïà è È. Òîäîðîâà), çàâèñÿùèé îò âðåìåíè ôîí â
òåîðèè ñòðóí (äîêëàäû Ä. Ãàëüöîâà è À. Öåéòëèíà).

Ä. Êàçàêîâ ïðèâåë íîâûå àðãóìåíòû â ïîëüçó ñóùåñòâî-
âàíèÿ ïåðåíîðìèðóåìûõ êâàíòîâî-ïîëåâûõ ìîäåëåé â
âûñøèõ èçìåðåíèÿõ. Íîâûé ëîæíûé ìåòîä ïîñòðîåíèÿ
BRST-îïåðàòîðîâ äëÿ êâàíòîâûõ àëãåáð Ëè áûë ïðåä-
ñòàâëåí â ñîâìåñòíîì äîêëàäå À. Èñàåâà è Î. Îãèåâåö-
êîãî. Íåêîììóòàòèâíàÿ ãåîìåòðèÿ â ñóïåðïðîñòðàíñòâå
îáñóæäàëàñü â äîêëàäå Á. Çóïíèêà. Íîâûå èíòåðåñíûå
ðåçóëüòàòû â ñóïåðêîíôîðìíîé êâàíòîâîé ìåõàíèêå
áûëè ïðåäìåòîì ñîîáùåíèÿ À. Ïàøíåâà. Õàðàêòåðíîé
÷åðòîé «SQS’03» áûëî àêòèâíîå ó÷àñòèå â íåì íîâîé ãå-
íåðàöèè ìîëîäûõ òàëàíòëèâûõ òåîðåòèêîâ ñ Çàïàäà
(Ì. Àðàè, Ï. Êàñòåéë, Ê. Áåêåðò, Ï. Õåñëîï è äð.) è ñ Âî-
ñòîêà (Ä. Áåëîâ, À. Ùåðáàêîâ, Ä. Óâàðîâ, È. Ñàìñîíîâ
è äð.). Ýòî ïîçâîëÿåò íàäåÿòüñÿ íà õîðîøèå ïåðñïåêòè-
âû ñîâåùàíèé «SQS» â áóäóùåì.

Ñîâåùàíèå â ýòîì ãîäó áûëî îñîáûì: îíî áûëî ïî-
ñâÿùåíî 75-é ãîäîâùèíå ñî äíÿ ðîæäåíèÿ åãî îñíîâàòå-
ëÿ ïðîôåññîðà Â. È. Îãèåâåöêîãî (1928–1996). Â ÷åñòü
ýòîãî çíàìåíàòåëüíîãî ñîáûòèÿ â Ëàáîðàòîðèè òåîðåòè-
÷åñêîé ôèçèêè ñîñòîÿëàñü öåðåìîíèÿ îòêðûòèÿ ìåìî-
ðèàëüíîé äîñêè Â. È. Îãèåâåöêîìó. Åå îòêðûë âèöå-äè-
ðåêòîð ÎÈßÈ, äèðåêòîð ËÒÔ èì. Í. Í. Áîãîëþáîâà
ïðîôåññîð À. Í. Ñèñàêÿí, íàïîìíèâøèé ñîáðàâøèìñÿ
îñíîâíûå âåõè áèîãðàôèè Â. È. Îãèåâåöêîãî. Ìíîãèå
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The international workshop «Supersymmetries and

Quantum Symmetries 2003» (SQS’03) was held at the Bo-
goliubov Laboratory of Theoretical Physics from 24 to 29
July. This series of biennial international workshops was
founded by Professor V. I. Ogievetsky at the end of the
eighties.

Their programme traditionally covers such «hot» direc-
tions of modern theoretical physics as superstrings and su-
perbranes, quantum and geometric aspects of supersymmet-
ric theories, supersymmetric integrable models, higher
spins, quantum groups and noncommutative geometry, as
well as the Standard Model and its supersymmetric exten-
sions.

This time the attendance numbered some 100 partici-
pants from many Western and Eastern countries, including
such known experts in the field as I. Arefeva (Moscow),
G. von Gehlen (Bonn), O. Lechtenfeld (Hannover),
J. Lukierski (Wroclaw), A. Das (Rochester), J. Buchbinder
(Tomsk), M. Cederwall (Göteborg), L. Mezincescu (Mia-
mi), J. Niederle (Prague), O. Ogievetsky (Marseille),
A. Smilga (Nantes and Moscow), P. Sorba (Annecy),
D. Sorokin (Padua and Kharkov), V. Soroka (Kharkov),
M. Tonin (Padua), I. Todorov (Sofia), V. Tolstoy (Moscow),

A. Tseytlin (Columbus and Moscow), M. Vasiliev (Mos-
cow) and others.

During six days the audience heard many interesting in-
vited review talks and brief original communications. Spe-
cial attention was paid to such topics of extreme current in-
terest as the theory of higher spins and its relationship to
branes and strings (talks of D. Sorokin, M. Vasiliev, M. Tsu-
laia and X. Bekaert), the problem of tachyon in string field
theory (talk of I. Arefeva), new venues of conformal field
theory (talks by P. Heslop and I. Todorov), time-dependent
backgrounds in string theory (talks of D. Gal’tsov and
A. Tseytlin). D. Kazakov presented novel arguments in
favour of the existence of renormalizable quantum field the-
ory models in higher dimensions. A new powerful method
of constructing BRST operators for quantum Lie algebras
was described in a joint talk of A. Isaev and O. Ogievetsky.
The noncommutative geometry in superspace was dis-
cussed in a talk of B. Zupnik. Interesting new results in su-
perconformal quantum mechanics were a subject of the
communication by A. Pashnev. A characteristic feature of
the SQS’03 workshop was the active participation of the
new generation of talented young theorists, from both the
West (M. Arai, P. Casteill, X. Bekaert, P. Heslop, and oth-
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ó÷àñòíèêè ñîâåùàíèÿ, ëè÷íî çíàâøèå Â. È. Îãèåâåöêî-
ãî (Ë. Ìèçèí÷åñêó, È. Òîäîðîâ, Â. Ñîðîêà è äð.), òåïëî
ãîâîðèëè î íåì è åãî âûäàþùåéñÿ ðîëè â ðàçâèòèè èñ-
ñëåäîâàíèé ïî ñóïåðñèììåòðèè â ÎÈßÈ, Ðîññèè è â
ìèðå.

Å. À. Èâàíîâ,

ïðåäñåäàòåëü îðãêîìèòåòà

�

Ñ 28 èþëÿ ïî 8 àâãóñòà â Ãîìåëå íà áàçå îòäûõà «Çî-
ëîòûå ïåñêè» ïðîõîäèëà ñåäüìàÿ Ìåæäóíàðîäíàÿ øêî-

ëà-ñåìèíàð ïî àêòóàëüíûì ïðîáëåìàì ôèçèêè ìè-

êðîìèðà. Â øêîëå ïðèíÿëè ó÷àñòèå áîëåå 130 ó÷åíûõ èç
10 ñòðàí ìèðà, áûëî çàñëóøàíî áîëåå 50 ëåêöèé è äî-
êëàäîâ.

Îòêðûëè øêîëó è ïðèóðî÷åííóþ ê íåé âûñòàâêó
«Ñîòðóäíè÷åñòâî ÎÈßÈ ñ èíñòèòóòàìè, óíèâåðñèòåòà-
ìè è ïðåäïðèÿòèÿìè Áåëîðóññèè» ñîïðåäñåäàòåëè îðã-
êîìèòåòà ïðåäñåäàòåëü ÊÏÏ ÎÈßÈ, çàìåñòèòåëü ïðåä-
ñåäàòåëÿ ÃÊÍÒ Áåëîðóññèè Â. È. Íåäèëüêî è âèöå-äè-
ðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí. Áûëî çà÷èòàíî
ïðèâåòñòâèå ãëàâû ïðàâèòåëüñòâà Áåëîðóññèè äîêòîðà
òåõíè÷åñêèõ íàóê Ñ. Ñ. Ñèäîðñêîãî.

Íà îòêðûòèè øêîëû-ñåìèíàðà è êðóãëîãî ñòîëà, ïî-
ñâÿùåííîãî ñîòðóäíè÷åñòâó ó÷åíûõ è ñïåöèàëèñòîâ Áå-
ëîðóññèè è ÎÈßÈ, âûñòóïèëè òàêæå âèöå-ïðåçèäåíò
ÍÀÍ ÐÁ Þ. Í. Ïëåñêà÷åâñêèé, ìèíèñòð îáðàçîâàíèÿ
Áåëîðóññèè ïðîôåññîð Áåëîðóññêîãî óíèâåðñèòåòà
Â. È. Ñòðàæåâ, ðóêîâîäèòåëè ãîìåëüñêèõ âóçîâ è îðãà-
íèçàöèé Ä. Ã. Ëèí, Ñ. È. Òèìîøèí, À. Â. Ðîãà÷åâ,
È. Ë. Ñîëîâöîâ, Í. Ê. Ìûøêèí, ðóêîâîäèòåëè ìèíñêèõ
öåíòðîâ ÍÀÍ è ÁÃÓ Â. Ã. Áàðûøåâñêèé, Í. Ì. Øóìåé-
êî, Ë. Ì. Òîìèëü÷èê, À. À. Áîãóø, âåäóùèå ó÷åíûå
ÎÈßÈ È. À. Ãîëóòâèí, Í. À. Ðóñàêîâè÷, Ñ. Ï. Èâàíîâà
è äð.

Íàó÷íàÿ ïðîãðàììà øêîëû-ñåìèíàðà îòêðûëàñü
ëåêöèåé À. Í. Ñèñàêÿíà «Î íàó÷íîé ïðîãðàììå è ñåìè-
ëåòíåì ïëàíå ðàçâèòèÿ ÎÈßÈ».

�

Ñ 28 èþëÿ ïî 17 àâãóñòà â Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà Ìåæäó-

íàðîäíàÿ ëåòíÿÿ øêîëà DAAD «Òðàôèê è ýêîíîì-

ôèçèêà». Ýòî óæå òðåòüÿ øêîëà ìîëîäûõ òåîðåòèêîâ,
îðãàíèçóåìàÿ â ðàìêàõ ïðîãðàììû Íåìåöêîãî êîìèòåòà
íàó÷íûõ îáìåíîâ (DAAD).
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ers) and the East (D. Belov, A. Shcherbakov, D. Uvarov,
I. Samsonov, and others). Ttis supports the belief that the
SQS workshops have good prospects for the future.

This year the workshop was special — it was dedicated
to the 75th anniversary of the birth of its founder
V. I. Ogievetsky (1928–1996). To commemorate this re-
markable scientist there took place the inauguration of a
memorial plaque at BLTP on the wall next to the former of-
fice of V. I. Ogievetsky. Most of the participants of SQS’03
took part in this ceremony. It was opened by BLTP Director
Professor A. N. Sissakian, who reminded the audience of
the basic landmarks of the life of V. I. Ogievetsky. Many
participants who personally knew V. I. Ogievetsky (L. Mez-
incescu, I. Todorov, V. Soroka, and others) said warm words
about him and his prominent role in the development of re-
search in supersymmetry, both at JINR and in Russia as a
whole.

E. Ivanov,

Chairman of the Organizing Committee

�

On 28 July – 8 August VII International School-Semi-

nar on Modern Problems in Microworld Physics was held
in Gomel (Belarus) at the holiday house «Zolotye peski».
More than 130 scientists from 10 countries of the world took
part in it and more than 50 reports were heard.

The Co-Chairmen of the Organizing Committee —
JINR CP Chairman, Deputy Chairman of the State Commit-
tee on Science and Technology of Belarus V. Nedilko and
JINR Vice-Director Professor A. Sissakian — opened the
school and the exhibition «JINR’s Cooperation with Institu-
tions, Universities and Enterprises of Belarus». The greet-
ing words of address by the Head of the government of
Belarus Doctor S. Sidorsky were read at the opening cere-
mony.

Also, at the opening of the school-seminar and the
round-table discussion on the cooperation of Belarusian sci-
entists and specialists with their colleagues from JINR,
spoke Vice-President of NAS RB Yu. Pleskachevsky, Min-
ister for Education of Belarus Professor V. Strazhev, heads
of Gomel universities and organizations D. Lin, S. Timo-
shin, A. Rogachev, I. Solovtsov, N. Myshkin, leaders of
NAS centres in Minsk and BSU G. Baryshevsky, N. Shu-
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Èíèöèàòèâà ïðîâåäåíèÿ ýòèõ øêîë ëåòîì â Äóáíå
ïðèíàäëåæèò ïðåïîäàâàòåëÿì Óíèâåðñèòåòà â Ðîñòîêå
(Ãåðìàíèÿ). Øêîëà ñ òàêèì èíòðèãóþùèì íàçâàíèåì
ïîñâÿùåíà íîâîìó áóðíî ðàçâèâàþùåìóñÿ íàó÷íîìó
íàïðàâëåíèþ, íàõîäÿùåìóñÿ íà ñòûêå ìàòåìàòèêè, ôè-
çèêè è ýêîíîìèêè.

Â ïðîãðàììå øêîëû áûëè ëåêöèè è îáçîðíûå äî-
êëàäû ó÷åíûõ Ãåðìàíèè, Ðîññèè è ÎÈßÈ, êîòîðûå äî-
ñòàòî÷íî ïîëíî ïðåäñòàâèëè òåìàòèêó ýòîãî íàïðàâëå-
íèÿ: ÿâëåíèÿ àãðåãàöèè â ñëîæíûõ ñèñòåìàõ, àâòîìî-
áèëüíûé òðàôèê íà äîðîãàõ, òðàôèê â Èíòåðíåòå,
íåëèíåéíàÿ äèíàìèêà è àíàëèç âðåìåííûõ ðÿäîâ, ìîí-
òå-êàðëîâñêîå ìîäåëèðîâàíèå ôîíäîâûõ áèðæ, ñòàòè-
ñòè÷åñêàÿ ôèçèêà ôèíàíñîâûõ ñèñòåì.

Â ðàáîòå øêîëû ó÷àñòâîâàëî îêîëî 50 ñòóäåíòîâ èç
Àðìåíèè, Âåíãðèè, Ãåðìàíèè, Èòàëèè, Ëàòâèè, Ïîëü-
øè, Ðîññèè è Óêðàèíû. Øêîëà äëèëàñü òðè íåäåëè, ÷òî
ïîçâîëèëî îòâåñòè äîñòàòî÷íî âðåìåíè íà äèñêóññèè,
êóëüòóðíóþ ïðîãðàììó, çíàêîìñòâî ñ ðàáîòîé áàçîâûõ
óñòàíîâîê ÎÈßÈ.

�

Ñ 16 ïî 19 àâãóñòà â Åðåâàíå ïðîõîäèëà äåñÿòàÿ ìå-
æäóíàðîäíàÿ êîíôåðåíöèÿ «Ñèììåòðèè â ôèçèêå»,
ïîñâÿùåííàÿ ñîâðåìåííûì àñïåêòàì òåîðåòèêî-ãðóï-
ïîâûõ ìåòîäîâ â ôèçèêå è îõâàòûâàþùàÿ øèðîêóþ
îáëàñòü èññëåäîâàíèé, ãäå ìåòîäû ñèììåòðèè èãðàþò
î÷åíü âàæíóþ ðîëü. Èíèöèàòèâà ïðîâåäåíèÿ ýòèõ êîí-
ôåðåíöèé ïðèíàäëåæèò èçâåñòíîìó ó÷åíîìó ß. À. Ñìî-
ðîäèíñêîìó, âíåñøåìó áîëüøîé âêëàä â ôèçèêó ýëåìåí-
òàðíûõ ÷àñòèö, ÿäåðíóþ ôèçèêó, à òàêæå â ðàçëè÷íûå
àñïåêòû ïðîáëåì ñèììåòðèè â ôèçèêå.

Îðãàíèçàòîðàìè ýòîãî íàó÷íîãî ôîðóìà, ñîáðàâøå-
ãî â Àðìåíèè áîëåå 50 ó÷åíûõ èç 20 ñòðàí ìèðà, áûëè
Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ è Öåíòð
ôóíäàìåíòàëüíûõ èññëåäîâàíèé Åðåâàíñêîãî óíèâåð-
ñèòåòà. Ìåæäóíàðîäíûé îðãàíèçàöèîííûé êîìèòåò
âîçãëàâèë ïðîôåññîð À. Í. Ñèñàêÿí, ëîêàëüíûé êîìè-
òåò — äîêòîð Ã. Ñ. Ïîãîñÿí.

�

Ñ 2 ïî 6 ñåíòÿáðÿ â Äóáíå, â ïðîôèëàêòîðèè «Ðàò-
ìèíî», ïðîõîäèëà ìåæäóíàðîäíàÿ êîíôåðåíöèÿ
«Ñòðóêòóðà ÿäðà è ñâÿçàííûå âîïðîñû», îðãàíèçîâàí-
íàÿ Ëàáîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áî-
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meiko, L. Tomilchik, A. Bogush, leading scientists from
JINR I. Golutvin, N. Russakovich, S. Ivanova and others.

The scientific programme of the school-seminar
opened with the lecture by A. Sissakian «On the Research
Programme and Seven-Year Plan of JINR Development».

�

On 28 July – 17 August, a DAAD Summer School

«Traffic and Econophysics» was held in Dubna. It was the
third school supported by the Federal Ministry for Educa-
tion, Research and Technologies and Deutcher Akademis-
cher Austauschdienst (DAAD). Such summer schools to be
held in Dubna were initiated by professors of Rostock Uni-
versity. A school with such an intriguing title was devoted to
a rapidly developing line of investigation that is at the bor-
der of mathematics, physics, and economics. The school’s
programme included lectures and review talks on aggrega-
tion phenomena in complex systems, vehicular traffic on
roads, traffic in the internet, nonlinear dynamics and time
series analysis, Monte-Carlo simulation of stock markets,
and statistical physics of financial systems. They were given
by the scientists from Germany, Russia, and JINR.

About 50 students from Armenia, Hungary, Germany,
Italy, Latvia, Poland, Russia, and Ukraine participated in the
school. The school lasted for three weeks and allowed
enough time for free discussions, a social programme, and
visits to the JINR facilities.

�

On 16–19 August the X international conference
«Symmetries in Physics» took place in Yerevan. It was ded-
icated to the modern aspects of the group theory methods in
physics and covered a wide domain of research where meth-
ods of symmetry are very important. The initiative of such
conferences belongs to a famous scientist Ya. Smorodinsky,
who made a considerable contribution to the elementary
particle physics, nuclear physics and various aspects of
symmetry in physics.

The forum gathered more than 50 participants from 20
countries in Armenia. Its organizers were JINR’s Bogoli-
ubov Laboratory of Theoretical Physics and the Centre of
Fundamental Research of Yerevan University. Professor
A. Sissakian headed the international organizing committee
and Doctor G. Pogosyan headed the local committee.
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ãîëþáîâà ïðè ôèíàíñîâîé ïîääåðæêå ïðîãðàììû «Ãåé-
çåíáåðã–Ëàíäàó». Êîíôåðåíöèÿ ïîääåðæàëà òðàäèöèþ,
âîñõîäÿùóþ ê 60-ì ãîäàì ïðîøëîãî âåêà, êîãäà Îáúåäè-
íåííûé èíñòèòóò íà÷àë ïðîâîäèòü ìåæäóíàðîäíûå êîí-
ôåðåíöèè ïî èçáðàííûì ïðîáëåìàì ñòðóêòóðû ÿäðà.

Â ðàáîòå êîíôåðåíöèè ïðèíÿëè ó÷àñòèå îêîëî
90 ó÷åíûõ èç ÎÈßÈ, Ðîññèè, äðóãèõ ñòðàí-ó÷àñòíèö
Èíñòèòóòà, ðÿäà ñòðàí Åâðîïû, à òàêæå ÑØÀ, ßïîíèè è
Êèòàÿ. Åå ïðîãðàììà âêëþ÷àëà îêîëî 50 äîêëàäîâ, â êî-
òîðûõ ãëàâíûì îáðàçîì áûëè ïðåäñòàâëåíû ðåçóëüòàòû
îðèãèíàëüíûõ ðàáîò.

Â íàñòîÿùåå âðåìÿ èññëåäîâàíèÿ ïî ôèçèêå ÿäðà
ñîñðåäîòî÷åíû íà èçó÷åíèè ñâîéñòâ ÿäåð, äàëåêèõ îò
ëèíèè ñòàáèëüíîñòè. Ýòî îáñòîÿòåëüñòâî âî ìíîãîì
îïðåäåëèëî è ïðîãðàììó êîíôåðåíöèè. Òàê, â òåîðåòè-
÷åñêèõ äîêëàäàõ óïîð áûë ñäåëàí íà ìèêðîñêîïè÷åñêèå
ìîäåëè ÿäðà ñ ñàìîñîãëàñîâàíèåì, ïîçâîëÿþùèå ïðåä-
ñêàçûâàòü ñâîéñòâà íîâûõ íóêëèäîâ áîëåå íàäåæíî.

Îæèâëåííî îáñóæäàëèñü ïðîÿâëåíèÿ «êëàñòåðíûõ»
ñâîéñòâ òÿæåëûõ ÿäåð è âîçìîæíîñòè èõ îïèñàíèÿ â ðàç-
ëè÷íûõ ïîäõîäàõ. Ñïåöèàëüíîå çàñåäàíèå áûëî ïîñâÿ-
ùåíî ïðèëîæåíèÿì ÿäåðíîé ôèçèêè ê àñòðîôèçè÷åñêèì
ïðîáëåìàì, â ÷àñòíîñòè, ê íóêëåîñèíòåçó.

Ñþðïðèçîì äëÿ ó÷àñòíèêîâ êîíôåðåíöèè îêàçàëîñü
íå ïðåäóñìîòðåííîå ïðåäâàðèòåëüíîé ïðîãðàììîé âû-
ñòóïëåíèå àêàäåìèêà Þ. Ö. Îãàíåñÿíà ñ äîêëàäîì îá
óñïåõå òîëüêî ÷òî çàâåðøåííîãî â ËßÐ ýêñïåðèìåíòà ïî
ñèíòåçó ýëåìåíòà ñ Z �115.

À. È. Âäîâèí

�

Ñ 5 ïî 11 ñåíòÿáðÿ â ßãåëëîíñêîì óíèâåðñèòåòå â
Êðàêîâå ïðîõîäèë XXXIII Ìåæäóíàðîäíûé ñèìïîçèóì

ïî äèíàìèêå ìíîæåñòâåííîãî ðîæäåíèÿ ÷àñòèö.
Ïðåäûäóùèé ñèìïîçèóì èç ýòîé ñåðèè áûë ïðîâå-

äåí â ïðîøëîì ãîäó â Àëóøòå â ïàíñèîíàòå «Äóáíà».
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�

An international conference «Nuclear Structure and

Related Topics» was held in Dubna, at the Ratmino guest
house, on 2–6 September. The conference was organized by
the Bogoliubov Laboratory of Theoretical Physics with the
financial support of the Heisenberg–Landau programme. A
tradition to organize international conferences and schools
on selected topics in nuclear structure was established in
Dubna in the 1960s.

Among 90 participants of the conference were nuclear
scientists from JINR, JINR Member States, many European
countries as well as from China, Japan and the United
States. The conference programme included 50 oral reports
where the very recent results of current nuclear studies were
presented.

At present, the major part of nuclear studies is concen-
trated on properties of nuclei far from stability. This speci-
fied to a great extent the conference programme. The size-

able part of theoretical reports was devoted to self-consis-
tent microscopic models since predictions of these models
are most reliable. Lively discussions took place at the ses-
sion devoted to «cluster» properties of heavy nuclei and the-
oretical approaches describing them. An application of nu-
clear physics to the astrophysical problems, nucleosynthesis
in particular, was discussed at the special session.

Academician Yu. Ts. Oganessian gave a talk which was
not included in the preliminary conference programme
since it concerned the exciting results of an experiment just
finished at FLNR on the synthesis of the element Z �115.

A. Vdovin

�

On 5–11 September XXXIII International Symposium

on Multiparticle Production Dynamics (ISMD) was held at
Jagellonian University in Kraków.

The previous symposium of this series was held a year
ago in Alushta at the holiday house «Dubna». This time,
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Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà. Íàó÷íûé ðóêîâîäèòåëü

ëàáîðàòîðèè àêàäåìèê Þ. Ö. Îãàíåñÿí
(ñëåâà) áåñåäóåò ñ ãðóïïîé ó÷àñòíèêîâ

ìåæäóíàðîäíîé êîíôåðåíöèè «Ñòðóêòóðà
ÿäðà è ñâÿçàííûå âîïðîñû»

Flerov Laboratory of Nuclear Reactions.
Laboratory Scientific Leader Academician

Yu. Oganessian (left) is speaking to a group of
participants of the international conference

«Nuclear Structure and Related Topics»



Âèöå-äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí, êîòîðûé áûë îð-
ãàíèçàòîðîì àëóøòèíñêîãî ñèìïîçèóìà, íà ýòîò ðàç ó÷à-
ñòâîâàë â îðãàíèçàöèè êðàêîâñêîé âñòðå÷è â êà÷åñòâå
÷ëåíà ìåæäóíàðîäíîãî êîìèòåòà ñîâåòíèêîâ. Îí âûñòó-
ïèë ñ ïëåíàðíûì äîêëàäîì «Î ñòàòóñå ôèçèêè î÷åíü
áîëüøèõ ìíîæåñòâåííîñòåé».

Â ïðîãðàììå ñèìïîçèóìà áûëî áîëåå 60 íàó÷íûõ
äîêëàäîâ ïî àêòóàëüíûì ïðîáëåìàì òåîðåòè÷åñêîé è
ýêñïåðèìåíòàëüíîé ôèçèêè âûñîêèõ ýíåðãèé, ñ êîòîðû-
ìè âûñòóïèëè ó÷åíûå èç áîëåå ÷åì 20 ñòðàí ìèðà. Â äî-
êëàäàõ îñâåùàëèñü òàêæå ðåçóëüòàòû è ïåðñïåêòèâû èñ-
ñëåäîâàíèé, âûïîëíÿåìûõ â íàó÷íûõ öåíòðàõ Äóáíû,
Ïðîòâèíî, Ìîñêâû, Íîâîñèáèðñêà, Ñàíêò-Ïåòåðáóðãà.
Ñëåäóþùèé ñèìïîçèóì èç ýòîé ñåðèè ñîñòîèòñÿ ëåòîì
2004 ã. â ÑØÀ.

�

Ñ 8 ïî 13 ñåíòÿáðÿ â Îáúåäèíåííîì èíñòèòóòå ÿäåð-
íûõ èññëåäîâàíèé ðàáîòàëà 10-ÿ Ìåæäóíàðîäíàÿ êîí-

ôåðåíöèÿ ïî èîííûì èñòî÷íèêàì.

Ïåðâàÿ êîíôåðåíöèÿ èç ýòîãî öèêëà ñîñòîÿëàñü â
1969 ã. âî Ôðàíöèè, à ñ 1989 ã. ýòîò íàó÷íûé ôîðóì ïðî-
âîäèòñÿ îäèí ðàç â äâà ãîäà â ðàçíûõ ñòðàíàõ ìèðà. Ìå-

ñòîì ïðîâåäåíèÿ êîíôåðåíöèè íà ýòîò ðàç áûëà âûáðàíà
Ðîññèÿ, Äóáíà, ÷òî ñâèäåòåëüñòâóåò î ïðèçíàíèè ìèðî-
âîé íàó÷íîé îáùåñòâåííîñòüþ çíà÷èòåëüíîãî âêëàäà
ðîññèéñêèõ ó÷åíûõ, èíæåíåðîâ è ñîòðóäíèêîâ Îáúåäè-
íåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé â ôîðìèðîâà-
íèå ýòîé îáëàñòè çíàíèé è â ïðîãðåññ ôèçèêè è òåõíîëî-
ãèè èîííûõ èñòî÷íèêîâ.

Íà êîíôåðåíöèè ðàññìàòðèâàëñÿ øèðîêèé êðóã
ïðîáëåì è èõ ðåøåíèé â îáëàñòÿõ ôóíäàìåíòàëüíîé íà-
óêè (àòîìíîé ôèçèêè è ôèçèêè ïëàçìû), ñâÿçàííûõ ñ
ôèçè÷åñêèìè ïðîöåññàìè èîíîîáðàçîâàíèÿ è ôîðìèðî-
âàíèÿ è òðàíñïîðòèðîâêè èîííûõ ïó÷êîâ, è òåõíè÷å-
ñêèõ è òåõíîëîãè÷åñêèõ âîïðîñîâ ñîçäàíèÿ è ðàáîòû
èîííûõ èñòî÷íèêîâ ðàçëè÷íûõ òèïîâ. Âñå áîëüøåå âíè-
ìàíèå óäåëÿåòñÿ ïðèìåíåíèþ èîííûõ èñòî÷íèêîâ â ðàç-
ëè÷íûõ îáëàñòÿõ íàðîäíîãî õîçÿéñòâà, ïîñêîëüêó èîí-
íûå òåõíîëîãèè ñòàëè â íàñòîÿùåå âðåìÿ åãî íåîòú-
åìëåìîé ÷àñòüþ.

Íà äóáíåíñêîé êîíôåðåíöèè âïåðâûå áûëè îáú-
ÿâëåíû ëàóðåàòû ìåæäóíàðîäíîé ïðåìèè ìèðîâîãî ñî-
îáùåñòâà ïî èîííûì èñòî÷íèêàì «Brightness Award»,
ïðèñóæäåííîé ìåæäóíàðîäíûì æþðè, ñôîðìèðîâàí-
íûì â ïåðèîä ïîäãîòîâêè êîíôåðåíöèè, çà âûäàþùèåñÿ
äîñòèæåíèÿ ïîñëåäíèõ ëåò â ôèçèêå è òåõíèêå èîííûõ
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JINR Vice-Director A. Sissakian, who was the organizer of
the Alushta symposium, participated in the organization of
the Kraków meeting as a member of the international com-
mittee of advisors. He made a plenary report «On the Status
of the VHM Physics».

The programme of the symposium covered more than
60 scientific reports on modern problems in theoretical and
experimental physics of high energies, which were made by
scientists from more than 20 countries of the world. The re-
ports also discussed results and prospects of research con-
ducted in the centres of Dubna, Protvino, Moscow, Novosi-
birsk, Saint Petersburg. The next symposium will be held in
the summer of 2004 in the USA.

�

On 8–13 September the 10th International Confer-

ence on Ion Sources was held at the Joint Institute for Nu-
clear Research.

The first conference of this series was held in 1969 in
France, and since 1989 this scientific forum has been orga-
nized every two years in different countries of the world.
This time, it was decided to hold the conference in Dubna in

Russia. This decision showed the world-wide acknowledge-
ment of the great contribution of Russian scientists, engi-
neers and specialists from JINR to the development of this
field of science and progress in physics and technology of
ion sources.

The conference regarded a wide range of tasks and their
solutions in fundamental science (atomic physics and plas-
ma physics) which are connected with physics processes of
ion production and formation and ion beam transport, as
well as technical and technological aspects of construction
and performance of different types of ion sources. More and
more attention is paid to the application of ion sources in in-
dustry, as ion techniques have become at present its integral
part.

For the first time the conference announced the names
of the laureates of the international prize of the world com-
munity on ion sources «Brightness Award», conferred by
the international jury organized during the conference
preparation, for the recent outstanding achievements in
physics and technology of ion sources. Donated by Bergoz
Instrumentation of Saint Genis Pouilly, France, the award
consists of $6,000, to be shared by the two winners, and a
certificate for each.
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Äóáíà, 8–13 ñåíòÿáðÿ.
10-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ

ïî èîííûì èñòî÷íèêàì «ICIS-2003»

Dubna, 8–13 September.
The 10th International Conference

on Ion Sources (ICIS-2003)



èñòî÷íèêîâ. Ëàóðåàòàì áûëè âðó÷åíû ñåðòèôèêàòû è
äåíåæíàÿ ïðåìèÿ, ïðåäîñòàâëåííàÿ ôèðìîé «Bergoz In-
strumentation» (Ôðàíöèÿ).

Â êîíôåðåíöèè ïðèíÿëè ó÷àñòèå áîëåå 200 äåëåãà-
òîâ èç áîëåå ÷åì 20 ñòðàí. Ñàìûå êðóïíûå äåëåãàöèè
íàïðàâèëè Ðîññèÿ, ßïîíèÿ, ÑØÀ, Ôðàíöèÿ è ÎÈßÈ.
Äëÿ ó÷àñòíèêîâ êîíôåðåíöèè è ñîïðîâîæäàþùèõ ëèö
áûëà ïîäãîòîâëåíà øèðîêàÿ êóëüòóðíàÿ ïðîãðàììà,
âêëþ÷àþùàÿ êîíöåðòû òâîð÷åñêèõ êîëëåêòèâîâ Äóáíû
è ýêñêóðñèè â Ìîñêîâñêèé Êðåìëü, â Äìèòðîâ è Ñåðãè-
åâ Ïîñàä.

Êîíôåðåíöèÿ ïðîâîäèëàñü ïðè ïîääåðæêå Îáúåäè-
íåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé è Ìèíèñòåð-
ñòâà ïðîìûøëåííîñòè, íàóêè è òåõíîëîãèè ÐÔ.

�

C 7 ïî 18 ñåíòÿáðÿ â Àëóøòå (Óêðàèíà) â öèêëå ëåò-
íèõ ñòóäåí÷åñêèõ øêîë, ïðîâîäèìûõ ÓÍÖ ÎÈßÈ, ïðî-

õîäèëà II Ìåæäóíàðîäíàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ øêî-

ëà ïî ôèçèêå íåéòðèíî, ïîñâÿùåííàÿ 90-ëåòèþ ñî

äíÿ ðîæäåíèÿ Á. Ì. Ïîíòåêîðâî (1913–1993). Îðãàíè-
çàòîðû øêîëû — ÓÍÖ ÎÈßÈ è Ëàáîðàòîðèÿ ÿäåðíûõ
ïðîáëåì èì. Â. Ï. Äæåëåïîâà, ïðåäñåäàòåëü îðãêîìèòå-
òà — ïðîôåññîð À. Í. Ñèñàêÿí, ñîïðåäñåäàòåëè —
Í. À. Ðóñàêîâè÷ è Ñ. Ï. Èâàíîâà.

Â øêîëå ïðèíÿëè ó÷àñòèå 32 ñëóøàòåëÿ èç ÎÈßÈ,
Óêðàèíû, Ãåðìàíèè, ×åõèè, Þãîñëàâèè è Ðîññèè. Èç-
âåñòíûå ó÷åíûå èç ÎÈßÈ, ßïîíèè, ÑØÀ, Èòàëèè,
Óêðàèíû, Ñëîâàêèè è Ðîññèè ïðî÷ëè 24 ëåêöèè.

Îñíîâíîé öåëüþ ïðîâåäåíèÿ øêîëû ÿâëÿëîñü îçíà-
êîìëåíèå ñëóøàòåëåé ñ ïîñëåäíèìè äîñòèæåíèÿìè â
èññëåäîâàíèÿõ ïî ôèçèêå íåéòðèíî. Ëåêöèè ïî ýòîé òå-
ìàòèêå ïðî÷èòàëè ïðîôåññîðà: Â. Áåäíÿêîâ (ÎÈßÈ)
«Óêàçàíèÿ íà ñóùåñòâîâàíèå òåìíîé ìàòåðèè è åå îáíà-
ðóæåíèå»; Ð. Áåðíàáåé (Èòàëèÿ) «Ýêñïåðèìåíòû DAMA
è GALLEX-GNO: òåêóùåå ñîñòîÿíèå è ðåçóëüòàòû»;
Ñ. Áèëåíüêèé (ÎÈßÈ) «Á. Ïîíòåêîðâî è íåéòðèííûå
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More than 200 delegates from more than 20 countries

took part in the conference. The largest delegations were

from Russia, Japan, the USA, France and JINR. A cultural

programme with concerts of the Dubna groups and excur-

sions to the Moscow Kremlin, Dmitrov and Seguiev Possad

was arranged for the participants of the conference and the

accompanying people.

The conference was supported by the Joint Institute for
Nuclear Research and the Ministry of Industry, Science and
Technology of the Russian Federation.

�

On 7–18 September, within the cycle of the UC’s sum-
mer student schools, the Second International Summer
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Àëóøòà (Óêðàèíà),
7–18 ñåíòÿáðÿ.
2-ÿ Ìåæäóíàðîäíàÿ øêîëà
ïî ôèçèêå íåéòðèíî,
ïîñâÿùåííàÿ 90-ëåòèþ
ñî äíÿ ðîæäåíèÿ àêàäåìèêà
Á. Ì. Ïîíòåêîðâî

Alushta (Ukraine),
7–18 September.
The 2nd International School
on Neutrino Physics
dedicated to the 90th
anniversary of the birth
of B. Pontecorvo



îñöèëëÿöèè»; Ô. Áó÷÷åëëà (Èòàëèÿ) «Ñòàòèñòèêî-ìåõà-
íè÷åñêèé ïîäõîä ê ðàñïðåäåëåíèÿì ïàðòîíîâ è ðîæäå-
íèå àäðîíîâ â ðåàêöèÿõ ïðè ñâåðõâûñîêèõ ýíåðãèÿõ.
Îñöèëëÿöèè íåéòðèíî è îáúåäèíåííàÿ òåîðèÿ SO(10)»;
Ô. Ôåðóëüî (Èòàëèÿ) «Òåîðèÿ ìàññû íåéòðèíî»;
Ê. Äæóíòè (Èòàëèÿ) «Êâàíòîâàÿ ìåõàíèêà îñöèëëÿöèé
íåéòðèíî. Ïåðåìåøèâàíèå òðåõ íåéòðèíî»; À. Êóñåíêî
(Óêðàèíà) «Íåéòðèíî â êîñìîëîãèè è àñòðîôèçèêå»;
Â. Ëîáàøåâ (ÎÈßÈ) «Ýêñïåðèìåíòû ñ òðèòèåì: òåêó-
ùåå ñîñòîÿíèå è ïåðñïåêòèâû»; Ä. Íàóìîâ (ÎÈßÈ) «Ðî-
æäåíèå ãèïåðîíîâ ïðè âçàèìîäåéñòâèÿõ íåéòðèíî»;
Ô. Øèìêîâè÷ (Ñëîâàêèÿ) «Áåçíåéòðèííûé äâîéíîé áå-
òà-ðàñïàä»; Õ. Øòàéíåð (ÑØÀ) «Ýêñïåðèìåíò Kam-
LAND: òåêóùåå ñîñòîÿíèå è ïåðñïåêòèâû»; À. Ñòóäå-
íèêèí (Ðîññèÿ) «Íîâûå ýôôåêòû â íåéòðèííûõ îñöèë-
ëÿöèÿõ â âåùåñòâå è ýëåêòðîìàãíèòíûõ ïîëÿõ»;
É. Ñóçóêè (ßïîíèÿ) «SuperKamiokande: ðåçóëüòàòû è
ïåðñïåêòèâû»; Þ. Çäåñåíêî (Óêðàèíà) «Áåçíåéòðèííûé
äâîéíîé áåòà-ðàñïàä è ýêñïåðèìåíòû â áóäóùåì».

Íà øêîëå áûë ïðîäåìîíñòðèðîâàí ôèëüì î æèçíè è
íàó÷íîì òâîð÷åñòâå Á. Ì. Ïîíòåêîðâî (ñòóäèÿ «Íàóêà-
âèäåî», ðåæèññåð Ý. Âëàñîâà).

Â ïîñëåäíèé äåíü ðàáîòû ñîñòîÿëàñü ñòóäåí÷åñêàÿ
ñåññèÿ, íà êîòîðîé íåêîòîðûå èç ñëóøàòåëåé ïðåäñòàâè-

ëè ñâîè äîêëàäû ïî òåìàòèêå øêîëû. Ëó÷øèìè îêàçà-
ëèñü Ñ. Þð÷åíêî (Óêðàèíà), Ê. Ãóñåâ (ÎÈßÈ) è
Ì. Øèð÷åíêî (ÎÈßÈ). Â êà÷åñòâå ïàìÿòíîãî ïîäàðêà
èì áûë âðó÷åí äâóõòîìíèê ñòàòåé Á. Ì. Ïîíòåêîðâî.
Ñëóøàòåëè øêîëû, àêòèâíî ó÷àñòâîâàâøèå â åå ðàáîòå,
ïîëó÷èëè ñåðòèôèêàòû.

Â ðàìêàõ øêîëû ñîñòîÿëñÿ ñåìèíàð, ïîñâÿùåííûé
75-ëåòèþ èçâåñòíîãî ôèçèêà-òåîðåòèêà ïðîôåññîðà
Ñ. Ì. Áèëåíüêîãî. Ñ äîêëàäîì î åãî íàó÷íîé äåÿòåëüíî-
ñòè âûñòóïèë âèöå-äèðåêòîð ÎÈßÈ, äèðåêòîð ËÒÔ
èì. Í. Í. Áîãîëþáîâà ïðîôåññîð À. Í. Ñèñàêÿí. Î ðàç-
ëè÷íûõ íàïðàâëåíèÿõ ðàáîòû Ñ. Ì. Áèëåíüêîãî ðàññêà-
çàëè Â. À. Áåäíÿêîâ, Ä. Þ. Áàðäèí, Ô. Áó÷åëëà,
Ñ. Ï. Èâàíîâà. Ïðîôåññîð Ñ. Ì. Áèëåíüêèé ïîäåëèëñÿ
âîñïîìèíàíèÿìè î ñâîèõ ó÷èòåëÿõ È. ß. Ïîìåðàí÷óêå,
Í. Í. Áîãîëþáîâå, Á. Ì. Ïîíòåêîðâî.

�

23–24 ñåíòÿáðÿ â Ëàáîðàòîðèè ôèçèêè ÷àñòèö
ÎÈßÈ ïðîõîäèë V Íàó÷íûé ñåìèíàð ïàìÿòè

Â. Ï. Ñàðàíöåâà, èçâåñòíîãî ðîññèéñêîãî ó÷åíîãî, âå-
äóùåãî ñïåöèàëèñòà â îáëàñòè óñêîðèòåëüíîé òåõíèêè,
âíåñøåãî çíà÷èòåëüíûé âêëàä â ðàçâèòèå óñêîðèòåëü-
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Student School on Neutrino Physics dedicated to the 90th

anniversary of the birth of B. Pontecorvo (1913–1993) was
held in Alushta, Ukraine.

The school was organized by the UC and the Dzhele-
pov Laboratory of Nuclear Problems, JINR. The Organizing
Committee was headed by Professor A. N. Sissakian; the
Co-Chairpersons were Professors S. P. Ivanova and
N. A. Russakovich.

The audience consisted of 32 graduates, postgraduates,
and young scientists of JINR, the Czech Republic, Ger-
many, Russia, Ukraine, and Yugoslavia. Prominent scien-
tists of JINR, Italy, Japan, Russia, Slovakia, Ukraine, and
the USA gave 24 lectures.

The school’s main aim was to acquaint the audience
with the latest achievements in neutrino physics. The pro-
fessors and lectures were the following: V. Bednyakov
(JINR) «Evidence and Detection of Dark Matter»; R. Bern-
abei (Italy) «DAMA Experiments and GALLEX-GNO Ex-
periment: Status and Reports»; S. Bilenky (JINR) «Pon-
tecorvo and Neutrino Oscillations»; F. Buccella (Italy) «A
Statistical Mechanics Approach for Parton Distributions
and Hadron Production in Very High Energy Reactions.
Neutrino Oscillations and SO(10) Unified Theories»;

F. Feruglio (Italy) «Theory of Neutrino Mass»; C. Giunti
(Italy) «Quantum Mechanics of Neutrino Oscillations.
Three-Neutrino Mixing»; A. Kusenko (Ukraine) «Neutrino
in Cosmology and Astrophysics»; V. Lobashev (Russia)
«Tritium Experiments: Status and Prospects»; D. Naumov
(JINR) «Hyperon Production in Neutrino Interactions»;
F. Simkovic (Slovakia) «Neutrinoless Double � Decay»;
H. Steiner (USA) «KamLAND Experiment: Status and
Prospects»; A. Studenikin (Russia, MSU) «New Effects in
Neutrino Oscillations in Matter and Electromagnetic
Fields»; Y. Suzuki (Japan) «SuperKamiokande: Results and
Prospects»; Yu. Zdesenko (Ukraine) «Neutrinoless Double
� Decay: Present and future Experiments».

Afilm by E. Vlasova about Bruno Pontecorvo’s life and
creative scientific work was shown to the audience.

On the school’s last day, a student session was held,
where some members of the audience presented reports on
their work within the topics of the school. S. Yurchenko
(Ukraine), K. Gusev (JINR), and M. Shirchenko (JINR)
were recognized the best and, as a gift, each of them re-
ceived a two-volume book of Bruno Pontecorvo’s works
and memoirs about him. The active members of the audi-
ence were given the school certificates.
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As part of the school, a special seminar was held to
mark the 75th anniversary of the birth of Professor
S. M. Bilenky, a prominent theoretical physicist. JINR
Vice-Director and Director of the Bogoliubov Laboratory of
Theoretical Physics Professor A. N. Sissakian made a report
on S. Bilenky’s scientific work. D. Bardin, V. Bednyakov,
F. Buccella, and S. Ivanova presented in more detail the spe-
cific fields of his research. Professor S. Bilenky shared his
memories of his teachers I. Ya. Pomeranchuk, N. N. Bo-
goliubov, and B. M. Pontecorvo.

�

The 5th Scientific Seminar in Memory of Professor

V. Sarantsev was held on 23–24 September at the Laborato-
ry of Particle Physics, JINR. Vladislav Sarantsev, the well-
known Russian scientist, the leading expert in the accelera-
tor techniques and technical equipment, contributed signifi-
cantly to the development of the accelerator base of JINR.
The traditional accelerator seminar was organized by the
Joint Institute for Nuclear Research together with the Scien-
tific Council of RAS for Charged Particle Accelerators.

Experts from ten science centres of the JINR Member
States (Dubna, Moscow, Novosibirsk, Minsk, Kharkov) and
Germany (Jülich, Dortmund) presented about 30 scientific
reports on modern problems of physics of charged particle
beams and accelerator technology.

Five categories of reports were scheduled for two days:
Free-Electron Lasers and Generation of Radiations; Beam

Dynamics and the Collective Phenomena in Accelerators;
Projects of New Accelerators and Modernization of Work-
ing Accelerator Installations; Applications of Accelerators;
Systems and Components of the Accelerators and Technol-
ogy.

The programme of the seminar included the invited re-
ports on perspective directions of development of accelera-
tor physics, and original communications on new projects
and new accelerator installations. The invited reports were
devoted to status and prospects of the method of electron
cooling (I. N. Meshkov, JINR, Dubna), to accelerator
drivers of electronuclear installations (A. M. Kozodaev,
ITEP, Moscow), to the status of the Terawatt Heavy Ion Ac-
cumulator project (N. N. Alexeev, ITEP, Moscow). Bright
interest of participants of the seminar was aroused by the re-
ports on the start-up of the CYTREC cyclotron (JINR), on
the work under projects of JINR’s accelerator installations:
IREN, LEPTA, DELSY, and the projects of accelerators for
technology and medical applications (MEPhI, JINR). At
sessions, reports on design and experimental work on cre-
ation and optimization of the electrophysical equipment for
accelerator complexes now in service and the ones being
under development were considered and discussed.

By the decision of the Editorial Board of the journal
«Physics of Particles and Nuclei, Letters», the selected ma-
terials of the seminar will be published in 2004 in one of the
issues of the journal.
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Äóáíà, 23 ñåíòÿáðÿ.
Îòêðûòèå íàó÷íîãî
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Â. Ï. Ñàðàíöåâà.
Âûñòóïàåò âèöå-äèðåê-
òîð ÎÈßÈ ïðîôåññîð
À. Í. Ñèñàêÿí

Dubna, 23 September.
The opening of the
Scientific Seminar in
Memory of V. Sarantsev.
JINR Vice-Director
Professor A. Sissakian is
speaking



íîé áàçû ÎÈßÈ. Òðàäèöèîííûé óñêîðèòåëüíûé ñåìè-
íàð îðãàíèçîâàí Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ
èññëåäîâàíèé ñîâìåñòíî ñ Íàó÷íûì ñîâåòîì ÐÀÍ ïî
óñêîðèòåëÿì çàðÿæåííûõ ÷àñòèö.

Â ñåìèíàðå ïðèíÿëè ó÷àñòèå ñïåöèàëèñòû èç äåñÿ-
òè íàó÷íûõ öåíòðîâ ñòðàí-ó÷àñòíèö ÎÈßÈ (Äóáíà, Ìî-
ñêâà, Íîâîñèáèðñê, Ìèíñê, Õàðüêîâ) è Ãåðìàíèè
(Þëèõ, Äîðòìóíä), ïðåäñòàâèâøèå îêîëî 30 íàó÷íûõ
äîêëàäîâ è ñîîáùåíèé ïî ñîâðåìåííûì ïðîáëåìàì ôè-
çèêè ïó÷êîâ çàðÿæåííûõ ÷àñòèö è óñêîðèòåëüíîé òåõ-
íèêè. Ðàáîòà ñåìèíàðà ïðîõîäèëà â ïÿòè ñåêöèÿõ: ëàçå-
ðû íà ñâîáîäíûõ ýëåêòðîíàõ è ãåíåðàöèÿ èçëó÷åíèé;
äèíàìèêà ïó÷êîâ è êîëëåêòèâíûå ÿâëåíèÿ â óñêîðèòå-
ëÿõ; ïðîåêòû íîâûõ óñêîðèòåëåé è ìîäåðíèçàöèÿ äåé-
ñòâóþùèõ óñêîðèòåëüíûõ óñòàíîâîê; ïðèêëàäíûå ïðè-
ìåíåíèÿ óñêîðèòåëåé; ñèñòåìû óñêîðèòåëåé, äèàãíî-
ñòèêà, òåõíîëîãèÿ.

Ïðîãðàììà ñåìèíàðà âêëþ÷àëà êàê äîêëàäû ïî ïåð-
ñïåêòèâíûì íàïðàâëåíèÿì ðàçâèòèÿ óñêîðèòåëüíîé ôè-
çèêè, òàê è îðèãèíàëüíûå ñîîáùåíèÿ î íîâûõ ïðîåêòàõ
è íîâûõ óñêîðèòåëüíûõ óñòàíîâêàõ. Äîêëàäû áûëè ïî-
ñâÿùåíû ñîñòîÿíèþ è ïåðñïåêòèâàì ìåòîäà ýëåêòðîí-
íîãî îõëàæäåíèÿ (È. Í. Ìåøêîâ, ÎÈßÈ), óñêîðèòåëü-

íûì äðàéâåðàì ýëåêòðîÿäåðíûõ óñòàíîâîê (À. Ì. Êîçî-
äàåâ, ÈÒÝÔ), ñîñòîÿíèþ ïðîåêòà òåðàâàòòíîãî íàêîïè-
òåëÿ ÒÂÍ (Í. Í. Àëåêñååâ, ÈÒÝÔ). Îæèâëåííûé èíòå-
ðåñ ó÷àñòíèêîâ ñåìèíàðà âûçâàëè ñîîáùåíèÿ î çàïóñêå
öèêëîòðîíà ÖÈÒÐÅÊ (ÎÈßÈ), î ðàáîòàõ ïî ïðîåêòàì
óñêîðèòåëüíûõ óñòàíîâîê ÎÈßÈ: ÈÐÅÍ, ËÅÏÒÀ, ÄÝË-
ÑÈ, ïðîåêòàì óñêîðèòåëåé ïðèêëàäíîãî è ìåäèöèíñêî-
ãî íàçíà÷åíèÿ (ÌÈÔÈ, ÎÈßÈ). Íà ñåññèîííûõ çàñåäà-
íèÿõ áûëè ðàññìîòðåíû è îáñóæäåíû äîêëàäû î ðàñ÷åò-
íûõ è ýêñïåðèìåíòàëüíûõ ðàáîòàõ ïî ñîçäàíèþ è
îïòèìèçàöèè ýëåêòðîôèçè÷åñêîé àïïàðàòóðû äëÿ äåé-
ñòâóþùèõ è âíîâü ñîçäàâàåìûõ óñêîðèòåëüíûõ êîì-
ïëåêñîâ.

Ïî ðåøåíèþ ðåäàêöèîííîé êîëëåãèè æóðíàëà
«Ïèñüìà â Ý×Àß» èçáðàííûå ìàòåðèàëû ñåìèíàðà áó-
äóò îïóáëèêîâàíû â 2004 ã. â îäíîì èç âûïóñêîâ æóð-
íàëà.

Ïðèÿòíîé îñîáåííîñòüþ ïðîøåäøåãî ñåìèíàðà
áûëî àêòèâíîå ó÷àñòèå â íåì ìîëîäûõ ó÷åíûõ èç
ÎÈßÈ, Ìîñêîâñêîãî óíèâåðñèòåòà è Èíñòèòóòà ÿäåð-
íîé ôèçèêè èì. À. Í. Áóäêåðà. Îðãêîìèòåò ñåìèíàðà
îáðàòèëñÿ â äèðåêöèþ ÎÈßÈ ñ èíèöèàòèâîé îá ó÷ðå-
æäåíèè ïðåìèè èìåíè Â. Ï. Ñàðàíöåâà äëÿ ìîëîäûõ
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A pleasant feature of the seminar was an active partici-
pation of young scientists from JINR, Moscow States Uni-
versity and the Budker Institute of Nuclear Physics.

I. N. Meshkov, A. P. Soumbaev

�

The 2nd international COSPAR colloquium «Radia-

tion Safety of Manned Mars Mission» took place on
28 September – 2 October in Dubna. It was organized by the
Russian Academy of Sciences (The Scientific Council of
RAS on Radiobiology and the SRC RF — the Institute for
Biomedical Problems), the Joint Institute for Nuclear Re-
search and the Branch of the Skobeltsyn Institute of Nuclear
Physics, MSU. The honorary president of the colloquium
was Academician of RAS O. G. Gazenko and the president
of the colloquium was A. I. Grigoriev, academician-secre-
tary of RAS Department of Biological Sciences.

The 1st international seminar on this theme was held at
JINR in 1991. The important materials on the radiation safe-
ty in the Earth conditions and in space have been accumulat-
ed since that time. The project of manned Mars mission is

being developed in some countries now. In these conditions,
it was very important to sum up the international investiga-
tions in the problem and to focus the scientific community’s
attention on the important aspects of the radiation protection
problem.

More than 100 physicists and radiobiologists from Rus-
sia, JINR, some European countries and the USA participat-
ed in the colloquium. The main scientific objects of the col-
loquium were:

• the radiation environment on the lane Earth–Mars–Earth
and on the Martian surface;

• the radiobiological effects of the astronauts exposure
(substantiation of the space radiation protection rules);

• the physical and methodical aspects of the radiation pro-
tection of the Mars mission crew.

The colloquium programme included 25 plenary and
45 section reports. The sum total of the work was made at a
round-table meeting.

The COSPAR Working Group meeting took place
within two days after the colloquium finished its work.



ó÷åíûõ — ó÷àñòíèêîâ òðàäèöèîííîãî ìåìîðèàëüíîãî
óñêîðèòåëüíîãî ñåìèíàðà çà ëó÷øèå ðàáîòû, ïðåäñòà-
âëåííûå íà ñåìèíàð â êà÷åñòâå îáçîðíûõ äîêëàäîâ èëè
îðèãèíàëüíûõ ñîîáùåíèé.

È. Í. Ìåøêîâ, À. Ï. Ñóìáàåâ

�

Ñ 28 ñåíòÿáðÿ ïî 2 îêòÿáðÿ â Äóáíå ïðîõîäèë 2-é
Ìåæäóíàðîäíûé ñåìèíàð ïîä ýãèäîé COSPAR (Êîìè-
òåòà ïî êîñìè÷åñêèì èññëåäîâàíèÿì) «Ðàäèàöèîííàÿ

áåçîïàñíîñòü ïèëîòèðóåìîãî ïîëåòà ê Ìàðñó», îðãà-
íèçîâàííûé Ðîññèéñêîé àêàäåìèåé íàóê (Íàó÷íûì ñî-
âåòîì ÐÀÍ ïî ðàäèîáèîëîãèè è Ãîñóäàðñòâåííûì íàó÷-
íûì öåíòðîì ÐÔ — Èíñòèòóòîì ìåäèêî-áèîëîãè÷åñêèõ
ïðîáëåì ÐÀÍ), Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ
èññëåäîâàíèé è Íàó÷íî-èññëåäîâàòåëüñêèì èíñòèòó-
òîì ÿäåðíîé ôèçèêè èì. Ä. Â. Ñêîáåëüöûíà ÌÃÓ
èì. Ì. Â. Ëîìîíîñîâà. Ïî÷åòíûì ïðåçèäåíòîì ñåìèíà-
ðà ÿâëÿëñÿ àêàäåìèê ÐÀÍ Î. Ã. Ãàçåíêî, à ïðåçèäåíòîì
ñåìèíàðà — äèðåêòîð ÈÌÁÏ, àêàäåìèê-ñåêðåòàðü Îò-
äåëåíèÿ áèîëîãè÷åñêèõ íàóê ÐÀÍ À. È. Ãðèãîðüåâ.

Ïåðâûé ìåæäóíàðîäíûé ñåìèíàð ïî ýòîé òåìå ñî-
ñòîÿëñÿ â Äóáíå ëåòîì 1991 ã. Ñ òåõ ïîð áûë íàêîïëåí

çíà÷èòåëüíûé ìàòåðèàë ïî ïðîáëåìå ðàäèàöèîííîé
áåçîïàñíîñòè êîñìè÷åñêèõ ïîëåòîâ, ñóùåñòâåííî äî-
ïîëíèëèñü ïðåäñòàâëåíèÿ î ïðîáëåìå â åå íàçåìíûõ
ïðèëîæåíèÿõ, à âîïðîñ ïîäãîòîâêè ïèëîòèðóåìîé ýêñ-
ïåäèöèè íà Ìàðñ ïåðåøåë â ôàçó ðàáî÷åãî ïðîåêòà.

Â ðàáîòå ñåìèíàðà ïðèíÿëè ó÷àñòèå áîëåå 100 ñïå-
öèàëèñòîâ èç Ðîññèè, ÎÈßÈ, ðÿäà ñòðàí Åâðîïû è
ÑØÀ. Îñíîâíûìè íàó÷íûìè òåìàìè ñåìèíàðà ÿâëÿ-
ëèñü:
• ðàäèàöèîííûå óñëîâèÿ íà òðàññå ïîëåòà Çåìëÿ–

Ìàðñ–Çåìëÿ è íà ïîâåðõíîñòè Ìàðñà;
• ðàäèîáèîëîãè÷åñêèå ýôôåêòû îáëó÷åíèÿ ýêèïàæà

Ìàðñèàíñêîé ýêñïåäèöèè (îáîñíîâàíèå íîðìàòèâîâ
ðàäèàöèîííîé áåçîïàñíîñòè ïðè ìåæïëàíåòíûõ ïî-
ëåòàõ);

• íàó÷íî-ìåòîäè÷åñêèå è ðàäèàöèîííî-ôèçè÷åñêèå
àñïåêòû îáåñïå÷åíèÿ ðàäèàöèîííîé áåçîïàñíîñòè
ýêèïàæà Ìàðñèàíñêîé ýêñïåäèöèè.

Áûëî ïðåäñòàâëåíî 25 ïëåíàðíûõ è 45 ñåêöèîííûõ
äîêëàäîâ, èòîãè ñåìèíàðà áûëè îáîáùåíû íà çàñåäàíèè
êðóãëîãî ñòîëà.

Ïîñëå îêîí÷àíèÿ ðàáîòû ñåìèíàðà ñîñòîÿëîñü
äâóõäíåâíîå ñîâåùàíèå ðàáî÷åé ãðóïïû COSPAR ïî
äàííîé òåìàòèêå.
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Äóáíà, 28 ñåíòÿáðÿ – 2 îêòÿáðÿ.
Ó÷àñòíèêè 2-ãî Ìåæäóíàðîäíîãî ñåìèíàðà
«Ðàäèàöèîííàÿ áåçîïàñíîñòü ïèëîòèðóåìîãî ïîëåòà ê Ìàðñó»

Dubna, 28 September – 2 October.
Participants of the 2nd international seminar

«Radiation Safety of Manned Mars Mission»



«Êâàíòîâàÿ ôèçèêà è êîììóíèêàöèè»

Ñ 30 èþëÿ ïî 2 àâãóñòà â Îáúåäèíåííîì èíñòèòóòå
ÿäåðíûõ èññëåäîâàíèé ïðîõîäèë ìåæäóíàðîäíûé ñèì-
ïîçèóì «Êâàíòîâàÿ ôèçèêà è êîììóíèêàöèè», îðãàíèçî-
âàííûé â ðàìêàõ VII Âñåìèðíîé êîíôåðåíöèè «Ñèñòåì-
íûé àíàëèç, êèáåðíåòèêà è èíôîðìàòèêà».

Â ðàáîòå ñèìïîçèóìà ïðèíÿëè ó÷àñòèå îêîëî
50 ó÷åíûõ èç Ìîñêâû, Ñàíêò-Ïåòåðáóðãà, Áåëüãèè, Ãåð-
ìàíèè, Èçðàèëÿ è ßïîíèè, êîòîðûå ïðåäñòàâèëè íà íåì
28 äîêëàäîâ. Ïðåäñåäàòåëåì îðãêîìèòåòà áûë àêàäåìèê
Â. Ã. Êàäûøåâñêèé, ñîïðåäñåäàòåëåì — ïðîôåññîð
À. Í. Ñèñàêÿí, ðàáî÷èé îðãêîìèòåò âîçãëàâèë äèðåêòîð
ËÈÒ Â. Â. Èâàíîâ. Àêòèâíóþ ïîääåðæêó â îðãàíèçàöèè
è ïðîâåäåíèè ñèìïîçèóìà îêàçàëè Ìîñêîâñêèé ãîñóäàð-
ñòâåííûé óíèâåðñèòåò, Ñîëüâååâñêèé èíñòèòóò ôèçèêè
è õèìèè â Áðþññåëå, à òàêæå Èíñòèòóò ôèçèêè Àêàäå-
ìèè íàóê Ñëîâàêèè.

Ñèìïîçèóì ïðîäîëæèë òåìàòèêó êîíôåðåíöèè ñ
òåì æå íàçâàíèåì, ïðîõîäèâøåé â Äóáíå â ìàå 2002 ã.
Îñíîâíàÿ öåëü ýòèõ ìåðîïðèÿòèé — îáúåäèíåíèå óñè-
ëèé ñïåöèàëèñòîâ, âåäóùèõ èññëåäîâàíèÿ â îáëàñòè
êâàíòîâûõ ìåòîäîâ îáðàáîòêè è ïåðåäà÷è èíôîðìàöèè.
Ýòî íîâîå, áûñòðî ðàçâèâàþùååñÿ íàïðàâëåíèå íàóêè

çàðîäèëîñü â ïîñëåäíèå ãîäû íà ñòûêå êâàíòîâîé ìåõà-
íèêè, òåîðèè èíôîðìàöèè, äèñêðåòíîé ìàòåìàòèêè è
èíôîðìàòèêè. Ñóùåñòâåííûé èìïóëüñ ýòîé îáëàñòè èñ-
ñëåäîâàíèé ïðèäàëè ðàáîòû ïî òåîðèè êâàíòîâûõ âû÷è-
ñëåíèé, ïîçâîëèâøèå Ï. Øîðó â 1997 ã. ïîêàçàòü, êàêèì
îáðàçîì, èìåÿ â ñâîåì ðàñïîðÿæåíèè êâàíòîâûé ïðî-
öåññîð, ìîæíî ðàñêëàäûâàòü áîëüøèå öåëûå ÷èñëà íà
ïðîñòûå ñîìíîæèòåëè çà âðåìÿ, ïðèíöèïèàëüíî íåäî-
ñòóïíîå êëàññè÷åñêîìó êîìïüþòåðó. Ýòî ñðàçó æå ïî-
ñòàâèëî ïîä ñîìíåíèå àáñîëþòíûé õàðàêòåð âûâîäîâ
êëàññè÷åñêîé òåîðèè àëãîðèòìîâ, ñâÿçàííûõ ñ ïîíÿòè-
åì ñëîæíîñòè âû÷èñëåíèé. Ðåçóëüòàò Ï. Øîðà ñòèìóëè-
ðîâàë èíòåíñèâíûå ïîèñêè êâàíòîâûõ àëãîðèòìîâ
ðåøåíèÿ áîëüøîãî êðóãà ïðàêòè÷åñêè âàæíûõ çàäà÷, â
êîòîðûõ íåîáõîäèìî âûáðàòü íåêîòîðûé óäîâëåòâîðÿþ-
ùèé çàäàííîìó êðèòåðèþ âàðèàíò èç îãðîìíîãî ÷èñëà
âñåõ äîïóñòèìûõ âîçìîæíîñòåé. Ðàíåå òàêèå çàäà÷è
ñ÷èòàëèñü íåðåøàåìûìè çà ðàçóìíîå âðåìÿ ñ ïîìîùüþ
òðàäèöèîííûõ ÝÂÌ. Ñðåäè äðóãèõ äîñòèæåíèé êâàíòî-
âîé òåîðèè èíôîðìàöèè ñëåäóåò óïîìÿíóòü àëãîðèòì
Ãðîâåðà ñâåðõáûñòðîãî ïîèñêà çàäàííîãî ýëåìåíòà â íå-
óïîðÿäî÷åííîì ìàññèâå, à òàêæå èçîáðåòåíèå êâàíòî-
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«Quantum Physics and Communication»

From 30 July to 2 August an international focus sympo-
sium «Quantum Physics and Communication», organized in
the framework of the Seventh World Multi-Conference
«System Analysis, Cybernetics and Informatics» (SCI
2003), was held at the Joint Institute for Nuclear Research.

About 50 scientists from Moscow, St. Petersburg, Bel-
gium, Germany, Israel and Japan attended the symposium
and presented 28 reports. The Programme Committee of the
symposium was headed by Academician V. G. Kady-
shevsky, co-chairman was Professor A. N. Sissakian, and
the working organizing committee was headed by LIT Di-
rector V. V. Ivanov. Moscow State University, Solvay Insti-
tutes for Physics and Chemistry (Brussels, Belgium) and the
Institute of Physics of the Slovak Academy of Sciences ac-
tively supported organization of the symposium.

The symposium continued the topic of the conference
under the same name that was held in Dubna in May, 2002.
The main purpose of these actions is to integrate the efforts
of specialists who carry out their research in the field of
quantum methods of data processing and data transfer. This
new and intensively developing trend of science has arisen
in the last few years at the junction of quantum mechanics,
information theory, discrete mathematics and computer sci-

ence. It was P. Shor who showed in 1997 how, having a
quantum processor at one’s disposal, to decompose large in-
tegers into prime numbers in time that is beyond the classi-
cal computer reach. It casts doubts on the universality of the
conclusions of the classical theory of algorithms that have to
do with the concept of computational complexity. P. Shor’s
result stimulated an intensive search of quantum algorithms
to solve a wide set of practically important problems which
require a certain, satisfying a predetermined criterion, vari-
ant from a huge number of all possible ones. Hitherto, such
problems were considered as intractable for a reasonable
time with the help of computers. Among other achieve-
ments of the quantum theory of information, the Grover al-
gorithm should be mentioned of superfast search of a given
element in an unordered array and the invention of quantum
communication links, whose imperceptible listening gets
basically impossible.

A wide spectrum of problems of the modern theory and
practice of quantum computations was discussed at the sci-
entific forum. The report delivered by V. V. Belokurov rep-
resented the results of the MSU scientists and developed a
concept of a conditional density matrix similar to the con-
cept of conditional probability which appears to be useful
for a mathematical description of results of observations on
composite quantum systems. The report of scientists from
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âûõ êàíàëîâ ñâÿçè, íåçàìåòíîå ïðîñëóøèâàíèå êîòîðûõ
ñòàíîâèòñÿ ïðèíöèïèàëüíî íåâîçìîæíûì.

Íà ñèìïîçèóìå áûë çàòðîíóò øèðîêèé ñïåêòð ïðî-
áëåì, ñòîÿùèõ ïåðåä ñîâðåìåííîé òåîðèåé è ïðàêòèêîé
êâàíòîâûõ âû÷èñëåíèé. Òàê, â äîêëàäå Â. Â. Áåëîêóðî-
âà, ïðåäñòàâëÿâøåãî ðåçóëüòàòû ðàáîòû ó÷åíûõ èç ÌÃÓ,
áûëî äàíî ðàçâèòèå ïîíÿòèÿ óñëîâíîé ìàòðèöû ïëîòíî-
ñòè, àíàëîãè÷íîãî ïîíÿòèþ óñëîâíîé âåðîÿòíîñòè, êî-
òîðîå îêàçûâàåòñÿ ïîëåçíûì ïðè ìàòåìàòè÷åñêîì îïè-
ñàíèè ðåçóëüòàòîâ íàáëþäåíèé ñîñòàâíûõ êâàíòîâûõ
ñèñòåì. Äîêëàä ó÷åíûõ èç Èíñòèòóòà èì. Âåéöìàíà (Èç-
ðàèëü) è Ëàáîðàòîðèè èì. Ý. Êîòòîíà (Ôðàíöèÿ), ñäå-
ëàííûé È. Å. Ìàçåöîì èç Ôèçèêî-òåõíè÷åñêîãî èíñòè-
òóòà èì. À. Ô. Èîôôå (Ñàíêò-Ïåòåðáóðã), à òàêæå äî-
êëàä Å. ßðåâñêîãî èç Ñîëüâååâñêîãî èíñòèòóòà ôèçèêè è
õèìèè (Áåëüãèÿ) áûëè ïîñâÿùåíû ïðèìåíåíèþ êâàíòî-
âîãî ýôôåêòà Çåíîíà (ýôôåêòà çàìåäëåíèÿ ýâîëþöèè
êâàíòîâîé ñèñòåìû, ïîäâåðãàþùåéñÿ ÷àñòî ïîâòîðÿþ-
ùèìñÿ èçìåðåíèÿì) äëÿ çàùèòû êâàíòîâîé èíôîðìàöèè
îò «ïîâðåæäåíèé».

Äðóãàÿ ãðóïïà äîêëàäîâ áûëà ïîñâÿùåíà ôèçè÷å-
ñêèì ñõåìàì ïðèãîòîâëåíèÿ ðàçëè÷íûõ ñîñòîÿíèé èç
àòîìíûõ àíñàìáëåé, êîòîðûå ìîãëè áû áûòü èñïîëüçî-
âàíû â êâàíòîâûõ êîìïüþòåðàõ. Ýòî äîêëàäû À. Ì. Áà-
øàðîâà èç Êóð÷àòîâñêîãî èíñòèòóòà, Â. Í. Ãîðáà÷åâà èç

Ñàíêò-Ïåòåðáóðãñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà
àâèàêîñìè÷åñêèõ ïðèáîðîâ, Ã. Ï. Ìèðîøíè÷åíêî èç
Èíñòèòóòà òî÷íîé ìåõàíèêè è îïòèêè (Ñàíêò-Ïåòåð-
áóðã). Èíòåðåñíóþ ôèçè÷åñêóþ ìîäåëü êâàíòîâîãî êîì-
ïüþòåðà ïðåäëîæèë À. ß. Êàçàêîâ èç Ñàíêò-Ïåòåðáóðã-
ñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà àâèàêîñìè÷åñêèõ
ïðèáîðîâ. Ò. Ìèÿäåðà èç Òîêèéñêîãî íàó÷íîãî óíèâåð-
ñèòåòà ïðîàíàëèçèðîâàë îáùóþ ïðîáëåìó ñëó÷àéíûõ
îñòàíîâîê êâàíòîâîé ìàøèíû Òüþðèíãà.

Ñîòðóäíèêè Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè è
Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíîëîãèé ÎÈßÈ â
ñâîèõ äîêëàäàõ ñîîáùèëè î íîâûõ ðåçóëüòàòàõ ïî ðÿäó
âàæíûõ íàïðàâëåíèé òåîðèè. Â èõ âûñòóïëåíèÿõ îáñó-
æäàëèñü âîïðîñû ñòðîãîãî îïðåäåëåíèÿ ìåðû äëÿ ñêîð-
ðåëèðîâàííûõ êâàíòîâûõ ìíîãî÷àñòè÷íûõ ñîñòîÿíèé
(Â. Þ. Þêàëîâ, ËÒÔ), èñïîëüçîâàíèå òàêèõ ñîñòîÿíèé
â êâàíòîâîé òåëåïîðòàöèè (À. Â. ×èæîâ, ËÒÔ), àäà-
ïòèâíûå ìîäåëè èìïóëüñíûõ âçàèìîäåéñòâèé ñ àòîì-
íûìè ñèñòåìàìè (Ñ. È. Âèíèöêèé, ËÒÔ), îïèñàíèå áèî-
ëîãè÷åñêèõ îáúåêòîâ ìåòîäàìè êâàíòîâîé òåîðèè èí-
ôîðìàöèè (Ì. Â. Àëòàéñêèé, ËÈÒ; Ô. À. Ãàðååâ, ËÒÔ),
à òàêæå ïðèìåíåíèå êâàíòîâûõ êîìïüþòåðîâ äëÿ ðàñ÷å-
òîâ â Ì-òåîðèè (Í. Ìàõàëäèàíè, ËÈÒ). Â. Ì. Ñåâåðüÿ-
íîâ èç ËÈÒ ïðîàíàëèçèðîâàë âîçìîæíîñòü èñïîëüçîâà-
íèÿ íåêîòîðûõ ðåçóëüòàòîâ àáñòðàêòíîé àëãåáðû, â
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the Weizmann Institute of Science (Israel) and the Labora-
toire Aime Cotton, CNRS II, Orsay Cedex, France, deliv-
ered by I. Mazets, and the report of E. Yarevsky (Solvay In-
stitutes for Physics and Chemistry, Brussels, Belgium) were
devoted to a possibility of using the Zeno quantum effect
(the effect of decelerating the evolution of a quantum sys-
tem under frequently repeated measurements) to protect the
quantum information from «damages».

Another cycle of reports was dedicated to the physical
schemes of preparing various states from atomic assembles
that could be used in quantum computers: reports presented
by A. M. Basharov (Kurchatov Institute), V. N. Gorbachov
(St. Petersburg State University of Airspace Devices),
G. P. Miroshnichenko (Institute of Fine Mechanics and Op-
tics, St. Petersburg). An interesting physical model of the
quantum computer was suggested by A. Ya. Kazakov (St.
Petersburg State University of Airspace Devices).
T. Miyadera (Tokyo University of Sciences, Japan) dis-
cussed a common problem of a probabilistic halting of the
quantum Turing machine.

The scientists of the Bogoliubov Laboratory of Theo-
retical Physics and the Laboratory of Information Technolo-
gies, JINR, reported on some new theoretical results on the

series of important directions of the theory. They considered
the problems of rigorous definition of a measure for corre-
lated quantum multiparticle states (V. Yu. Yukalov, BLTP),
use of such states in quantum teleportation (A. V. Chizhov,
BLTP), adaptive computing models of a half-pulse interac-
tion with atomic systems (S. I. Vinitsky, BLTP), quantum
mechanical description of hierarchical systems in biology
(M. V. Altaisky, LIT, and F. A. Gareyev, BLTP), as well as
application of quantum computing in M-theory (N. Makhal-
diani, LIT). V. M. Severyanov (LIT) analyzed a possibility
of using some results of abstract algebra, in particular, what
kind of quantum logic is adequate for quantum computing,
for the development of logic quantum gates. B. F. Kostenko
considered the current perspectives of solving the in-
tractable problems of the classical theory of computations
with the help of quantum computers.

A special meeting was devoted to solving specific prac-
tical problems of the modern computer science. Statistical
peculiarities of information transfer required for prediction
of overloads and malfunctions in data link operation were
discussed by V. V. Ivanov (LIT). Simulation of the network
traffic in the trigger processors of the LHCb experiments at
CERN was considered in the reports presented by I. V. Kisel
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÷àñòíîñòè êâàíòîâîé ëîãèêè Áèðêãîôà – ôîí Íåéìàíà,
ïðè ðàçðàáîòêå ëîãè÷åñêèõ êâàíòîâûõ âåíòèëåé.
Á. Ô. Êîñòåíêî (ËÈÒ) ðàññìîòðåë òåêóùèå ïåðñïåêòèâû
ðåøåíèÿ íà êâàíòîâûõ êîìïüþòåðàõ òðóäíî ðåøàåìûõ
çàäà÷ êëàññè÷åñêîé òåîðèè âû÷èñëåíèé.

Ñïåöèàëüíîå çàñåäàíèå áûëî ïîñâÿùåíî ðåøåíèþ
êîíêðåòíûõ ïðàêòè÷åñêèõ çàäà÷ ñîâðåìåííîé èíôîðìà-
òèêè. Òàê, î ñòàòèñòè÷åñêèõ îñîáåííîñòÿõ ïåðåäà÷è èí-
ôîðìàöèè, íåîáõîäèìûõ äëÿ ïðîãíîçèðîâàíèÿ ïåðåãðó-
çîê è ñáîåâ â ðàáîòå ñåòåé, ãîâîðèëîñü â âûñòóïëåíèè
Â. Â. Èâàíîâà (ËÈÒ). Ìîäåëèðîâàíèå ïîòîêîâ èíôîð-
ìàöèè â òðèããåðíûõ ïðîöåññîðàõ äëÿ ýêñïåðèìåíòîâ
ÖÅÐÍ îáñóæäàëîñü â äîêëàäàõ È. Â. Êèñåëÿ (ËÈÒ) è
åãî íåìåöêîãî êîëëåãè Â. Ëèíäåíøòðóòà èç Èíñòèòóòà
ôèçèêè èì. Ã. Êèðõãîôôà (Ãåéäåëüáåðã).

Ïîäâîäÿ èòîã ñèìïîçèóìà, ìîæíî óòâåðæäàòü, ÷òî
åãî ðàáîòà ÿâèëàñü âàæíûì ýòàïîì â ðàçâèòèè ìåòîäîâ
êâàíòîâîé òåîðèè èíôîðìàöèè â Îáúåäèíåííîì èíñòè-
òóòå ÿäåðíûõ èññëåäîâàíèé; áûëè íàìå÷åíû íîâûå ïîä-
õîäû ê ðåøåíèþ òðàäèöèîííûõ ïðîáëåì êîìïüþòåðíîé
ôèçèêè è ìàòåìàòèêè, à òàêæå ê ïîñòðîåíèþ ôèçè÷å-
ñêèõ ìîäåëåé êâàíòîâûõ êîìïüþòåðîâ.

Á. Ô. Êîñòåíêî, À. Â. ×èæîâ

Øêîëà ïî ôèçèêå âûñîêèõ ýíåðãèé â Àðìåíèè

Ñ 25 àâãóñòà ïî 6 ñåíòÿáðÿ â ìåñòå÷êå Öàõêàäçîð
ïîä Åðåâàíîì ïðîõîäèëà XI Åâðîïåéñêàÿ øêîëà ïî ôè-
çèêå âûñîêèõ ýíåðãèé, îðãàíèçîâàííàÿ ñîâìåñòíî
ÎÈßÈ è ÖÅÐÍ ïðè ñîäåéñòâèè Ìåæäóíàðîäíîãî öåí-
òðà ïåðñïåêòèâíûõ èññëåäîâàíèé Åðåâàíñêîãî ãîñóäàð-
ñòâåííîãî óíèâåðñèòåòà. Åâðîïåéñêèå øêîëû ÖÅÐÍ–
ÎÈßÈ çàíèìàþò îñîáîå ìåñòî â ðàçâèòèè îòíîøåíèé
äâóõ êðóïíåéøèõ ìåæäóíàðîäíûõ íàó÷íûõ öåíòðîâ è
èìåþò áîãàòóþ èñòîðèþ. Îòðàäíî, ÷òî âïåðâûå îäíà èç
ñòðàí-ó÷àñòíèö ÎÈßÈ — Ðåñïóáëèêà Àðìåíèÿ — âçÿëà
íà ñåáÿ ðîëü îðãàíèçàòîðà ñòîëü ïðåäñòàâèòåëüíîãî ìå-
ðîïðèÿòèÿ.

Ãëàâíàÿ öåëü øêîëû — çíàêîìñòâî ìîëîäûõ ôèçè-
êîâ-ýêñïåðèìåíòàòîðîâ èç ÖÅÐÍ è ÎÈßÈ ñ ðàçëè÷íûìè
àñïåêòàìè ôèçèêè âûñîêèõ ýíåðãèé è, îñîáåííî, òåîðå-
òè÷åñêîé ôèçèêè, à òàêæå ñ ñàìûìè ïîñëåäíèìè äîñòè-
æåíèÿìè â ñîîòâåòñòâóþùèõ îáëàñòÿõ.

Ðàáîòà ïî îðãàíèçàöèè øêîëû ïðîõîäèëà â äâà ýòà-
ïà. Ïåðâûé è, íàâåðíîå, ñàìûé òðóäíûé — ýòî âûáîð
ëåêòîðîâ, êîòîðûå äîëæíû íå òîëüêî â ñîâåðøåíñòâå
âëàäåòü ïðåäìåòîì, íî è îáëàäàòü íåêîòîðûì ïðåïîäà-
âàòåëüñêèì òàëàíòîì. Â ðåçóëüòàòå íàó÷íàÿ ïðîãðàììà
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(LIT) and his German colleague V. Lindenstruth (Kirhhoff
Institute for Physics, University of Heidelberg).

Summing up the results of the symposium, one can
conclude that it was an important stage in developing meth-
ods of quantum information theory at the Joint Institute for
Nuclear Research. Its participants have outlined new ap-
proaches to solving traditional problems of computer
physics and mathematics as well as to designing physical
models of quantum computers.

B. F. Kostenko, A. V. Chizhov

High Energy Physics School in Armenia

On 25 August — 6 September XI European School on
High Energy Physics was held in Tsakhkadzor near Yere-
van, Armenia. It was organized by JINR and CERN with the
support of the International Centre of Perspective Research
of Yerevan State University. European CERN–JINR
schools occupy a special place in the development of the re-
lations between two largest international research centres
and have a rich history. It is gratifying that for the first time
one of the JINR Member States — Armenia — came out as
the organizer of such a representative forum.

The main aim of the school was to acquaint young ex-
perimental physicists from CERN and JINR with various
aspects of high energy physics, and theoretical physics in
particular. Such schools are held not only for educational
purposes but also to show the latest achievements in the re-
spective fields.

The preparation of the school was done in two stages.
The first, and probably the most difficult one, was to choose
lecturers who should not only know excellently the subject
but also possess a talent of teaching. As a result, the scientif-
ic programme of the school was compiled on six series of
lectures: «Field Theory and the Standard Model» (I. Atchi-
son, UK), «Colour Physics and CP Invariance Violation»
(R. Fleisher, CERN), «Astrophysics» (I. Tkachev,
Moscow), «Beyond the Standard Model» (G. Gabadadze,
Georgia), «Neutrino Physics» (S. Petkov, Bulgaria),
«Quantum Chromodynamics» (A. Khodzhamirian, Arme-
nia). In addition, it was decided to deliver a lecture on cos-
mic-ray physics (A. Chilingarian, Armenia) and multiparti-
cle processes dynamics (J. Manjavidze, Georgia). It is
pleasant to note that four representatives of the Caucasus re-
gion were included into the list of the invited lecturers.

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
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øêîëû áûëà ñîñòàâëåíà íà îñíîâå øåñòè ñåðèé ëåêöèé:
«Òåîðèÿ ïîëÿ è ñòàíäàðòíàÿ ìîäåëü» (ßí Àò÷èñîí, Âå-
ëèêîáðèòàíèÿ), «Öâåòîâàÿ ôèçèêà è íàðóøåíèå ÑÐ-èí-
âàðèàíòíîñòè» (Ð. Ôëÿéøåð, ÖÅÐÍ), «Àñòðîôèçèêà»
(È. Òêà÷åâ, Ìîñêâà), «Âíå ñòàíäàðòíîé ìîäåëè» (Ã. Ãà-
áàäàäçå, Ãðóçèÿ), «Ôèçèêà íåéòðèíî» (Ñ. Ïåòêîâ, Áîëãà-
ðèÿ), «Êâàíòîâàÿ õðîìîäèíàìèêà» (À. Õîäæàìèðÿí, Àð-
ìåíèÿ). Äîïîëíèòåëüíî ðåøåíî áûëî ïðåäîñòàâèòü ïî
îäíîé ëåêöèè ïî ôèçèêå êîñìè÷åñêèõ ëó÷åé (À. ×èëèí-
ãàðÿí, Àðìåíèÿ) è äèíàìèêå ìíîãî÷àñòè÷íûõ ïðîöåñ-
ñîâ (È. Ìàíäæàâèäçå, Ãðóçèÿ). Ïðèÿòíî îòìåòèòü, ÷òî
÷åòûðå ïðåäñòàâèòåëÿ êàâêàçñêîãî ðåãèîíà âîøëè â ÷è-
ñëî ïðèãëàøåííûõ ëåêòîðîâ.

Íàðÿäó ñ ëåêòîðàìè áûëè âûáðàíû òàêæå øåñòü ðó-
êîâîäèòåëåé äèñêóññèé (Î. Òåðÿåâ, Ä. Ôóðñàåâ, Ë. Ãîâè,
È. Ïèâîâàðîâ, Ò. Ïëåõ è Ì. Ïëþìàõåð), ïðèçâàííûõ
ïðîâîäèòü çàíÿòèÿ ñ íåáîëüøîé ãðóïïîé èç 10–12 ñòó-
äåíòîâ, îòâå÷àÿ íà âñåâîçìîæíûå âîïðîñû ïî òåìàì
ëåêöèé.

Ïîñëå îôèöèàëüíîãî îáúÿâëåíèÿ î øêîëå íà÷àëñÿ
ýòàï ôîðìèðîâàíèÿ ñïèñêà ñòóäåíòîâ-ñëóøàòåëåé. Îò-
áèðàëèñü òîëüêî ìîëîäûå ôèçèêè-ýêñïåðèìåíòàòîðû
(äî 33 ëåò), óæå èìåþùèå îïûò ðàáîòû â ðàçëè÷íûõ êîë-
ëàáîðàöèÿõ ïî ôèçèêå âûñîêèõ ýíåðãèé. Âñåãî áûëî çà-
÷èñëåíî 75 ñòóäåíòîâ, ïðåäñòàâëÿþùèõ ïî÷òè 30 çàïàä-
íî-åâðîïåéñêèõ ñòðàí, âêëþ÷àÿ ñòðàíû ÑÍÃ.

Äíåâíàÿ ïðîãðàììà íà øêîëå óñëîâíî áûëà ðàçäå-
ëåíà íà äâå ïîëîâèíû. Â ïåðâîé ÷èòàëèñü ëåêöèè, òåêñò
êîòîðûõ çàðàíåå ðàçäàâàëñÿ âñåì ñòóäåíòàì. Ïîñëå îáå-

äà ó÷àñòíèêàì øêîëû ïðåäîñòàâëÿëèñü äâà ÷àñà äëÿ îò-
äûõà. Çàòåì â òå÷åíèå ïîëóòîðà ÷àñîâ ðóêîâîäèòåëè
äèñêóññèé îòâå÷àëè íà âîïðîñû ñòóäåíòîâ ïî ìàòåðèà-
ëàì ïðî÷èòàííûõ ëåêöèé. Ðàáî÷èé äåíü çàêàí÷èâàëñÿ
î÷åðåäíîé ëåêöèåé.

Â ïåðâûé äåíü ðàáîòû øêîëû îäèí èç åå îðãàíèçà-
òîðîâ âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí
îçíàêîìèë ñòóäåíòîâ ñî ìíîãèìè íàó÷íûìè ïðîãðàììà-
ìè, âåäóùèìèñÿ â Îáúåäèíåííîì èíñòèòóòå ÿäåðíûõ
èññëåäîâàíèé. Âå÷åðîì âòîðîãî äíÿ âûñòóïèë äèðåêòîð
ÖÅÐÍ ïî èññëåäîâàíèÿì ïðîôåññîð Ð. Êýøìîð, êîòî-
ðûé ðàññêàçàë î ñîâðåìåííûõ ýêñïåðèìåíòàõ íà óñòà-
íîâêàõ ÖÅÐÍ.

Îäíèì èç èíòåðåñíûõ ñîáûòèé â «æèçíè øêîëû»
ñòàëî îòêðûòèå âûñòàâêè «Íàóêà ñáëèæàåò íàðîäû»,
ðàçìåùåííîé â ãëàâíîì çäàíèè Åðåâàíñêîãî óíèâåðñè-
òåòà. Ýòà âûñòàâêà, îðãàíèçîâàííàÿ óæå âîñüìîé ðàç ïî
èíèöèàòèâå ÖÅÐÍ è ÎÈßÈ, ïîñâÿùåíà ìåæäóíàðîäíî-
ìó ñîòðóäíè÷åñòâó ó÷åíûõ è òîé ðîëè, êîòîðóþ îíè
èãðàþò â ñáëèæåíèè íàðîäîâ. Ðÿä ïîñòåðîâ âûñòàâêè
áûë ñïåöèàëüíî ïîñâÿùåí ñîòðóäíè÷åñòâó êàâêàçñêèõ
ðåñïóáëèê ñ ðàçëè÷íûìè íàó÷íûìè öåíòðàìè ìèðà, â
òîì ÷èñëå ñ ÖÅÐÍ è ÎÈßÈ. Âûñòàâêó îòêðûëè äèðåê-
òîð ÎÈßÈ àêàäåìèê Â. Ã. Êàäûøåâñêèé, äèðåêòîð
ÖÅÐÍ ïî èññëåäîâàíèÿì Ð. Êýøìîð, ïðîðåêòîð Åðåâàí-
ñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà àêàäåìèê
Ý. Â. ×óáàðÿí è ïîñòîÿííûé äèðåêòîð Åâðîïåéñêèõ
øêîë îò ÖÅÐÍ ïðîôåññîð Ý. Ëèëëåñòîëü.
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Öàõêàäçîð (Àðìåíèÿ), 24 àâãóñòà – 6 ñåíòÿáðÿ.
Ó÷àñòíèêè XI Åâðîïåéñêîé øêîëû ïî ôèçèêå âûñîêèõ ýíåðãèé

Tsakhkadzor (Armenia), 24 August – 6 September.
Participants of XI European School on High Energy Physics
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Besides, six discussion leaders were chosen (O. Terya-
ev, D. Fursaev, L. Govi, I. Pivovarov, T. Plekh, and
M. Plumakher), who were to conduct, in their turn, sessions
with small groups of students (10–12 people), answering
different questions on lecture topics.

After the official announcement of the school, making a
list of students started. Only young (age limit of 33) experi-
mental physicists were chosen, who have experience of
working in different collaborations on high-energy physics.
Seventy-five students were enlisted, representing about 30
West European countries, including CIS states.

The daily agenda was divided into parts. In the first
part, lectures were delivered. The texts of the lectures were
distributed among the students beforehand. After lunch the
students had free two hours for relaxation. Then, for an hour
and a half, the discussion leaders answered the students’
questions on the texts they had already read. The day fin-
ished with one more lecture.

On the first day of the school, one of its organizers
JINR Vice-Director Professor A. Sissakian acquainted the
students with many scientific programmes underway at the
Joint Institute for Nuclear Research. In the evening of the
second day, CERN Research Director Professor R. Cash-
more spoke to the students about the current research at
CERN facilities.

One of the interesting events of the school was the
opening of the exhibition «Science Bringing Nations To-
gether» in the main hall of Yerevan University. This exhibi-
tion, which is organized for the eighth time on the initiative
of CERN and JINR, is dedicated to the international cooper-
ation of scientists and their role in bringing nations together.
A number of posters were especially devoted to the coopera-
tion of the Caucasus republics with world research centres,
including CERN and JINR. JINR Director Academician
V. Kadyshevsky, CERN Research Director R. Cashmore,
Prorector of Yerevan State University Academician

Åðåâàí, 27 àâãóñòà. XI Åâðîïåéñêàÿ øêîëà ïî ôèçèêå
âûñîêèõ ýíåðãèé. Öåðåìîíèÿ îòêðûòèÿ ñîâìåñòíîé âûñòàâêè
ÖÅÐÍ–ÎÈßÈ «Íàóêà ñáëèæàåò íàðîäû»
(Ôîòî Á. Ì. Ñòàð÷åíêî)

Yerevan, 27 August. XI European School on High Energy Physics.
The ceremony of the opening of the joint CERN–JINR exhibition

«Science Bringing Nations Together»
(Foto B. M. Starchenko)



Íåñìîòðÿ íà äîâîëüíî ïåðåãðóæåííûé ãðàôèê ðà-
áîòû, áîëüøîå âíèìàíèå íà øêîëå óäåëÿëîñü êóëüòóð-
íîé ïðîãðàììå. Ñòóäåíòû èìåëè âîçìîæíîñòü ïîçíàêî-
ìèòüñÿ ñî ìíîãèìè èñòîðè÷åñêèìè ïàìÿòíèêàìè Àðìå-
íèè, òàêèìè êàê ÿçû÷åñêèé õðàì «Ãàðíè» (I â. í. ý.) è
õðèñòèàíñêèé õðàìîâûé êîìïëåêñ «Ãåãàðä» (XIV â.
í. ý.). Îäíèì èç ñàìûõ çàïîìèíàþùèõñÿ ñòàëî ïîñåùå-
íèå «Ìàòåíàäàðàíà» — õðàíèëèùà äðåâíèõ ðóêîïèñåé
â Åðåâàíå.

Â åäèíñòâåííûé ñâîáîäíûé äåíü áûëà îðãàíèçîâà-
íà ïîåçäêà íà ñòàíöèþ êîñìè÷åñêèé ëó÷åé. Â ìåñòå÷êå
Íîð Àìáåðä ñòóäåíòû ïðîñëóøàëè ëåêöèþ ïðîôåññîðà
À. ×èëèíãàðÿíà î ôèçèêå êîñìè÷åñêèõ ëó÷åé è, â ÷àñò-
íîñòè, îá ýêñïåðèìåíòàõ, ïðîâîäèìûõ ñ êîñìè÷åñêèìè
ëó÷àìè â Àðìåíèè. Ó ïîäíîæèÿ ãîðû Àðàãàö íà âûñîòå
ïî÷òè 3200 ìåòðîâ íàä óðîâíåì ìîðÿ ðàñïîëîæåíà âòî-
ðàÿ ñòàíöèÿ êîñìè÷åñêèõ ëó÷åé. Òàì ñòóäåíòîâ ïîçíàêî-
ìèëè ñî ìíîãèìè ñîâðåìåííûìè ýêñïåðèìåíòàëüíûìè
óñòàíîâêàìè ïî äåòåêòèðîâàíèþ êîñìè÷åñêèõ ëó÷åé.

Îðãàíèçàòîðû Åâðîïåéñêîé øêîëû íàäåþòñÿ, ÷òî
äíè, ïðîâåäåííûå â Àðìåíèè, íàäîëãî çàïîìíÿòñÿ âñåì
åå ó÷àñòíèêàì.

Ã. Ñ. Ïîãîñÿí,

äèðåêòîð øêîëû îò ÎÈßÈ

«Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà —

îò ñîòåí ÌýÂ äî ÒýÂ»

Ïîä òàêèì íàçâàíèåì 25–30 àâãóñòà ïðîõîäèëî 7-å
ìåæäóíàðîäíîå ñîâåùàíèå â Ñòàðîé Ëåñíå (Ñëîâàêèÿ),
îðãàíèçîâàííîå Èíñòèòóòîì ôèçèêè Ñëîâàöêîé àêàäå-
ìèè íàóê (ÈÔ ÑÀÍ) è Îáúåäèíåííûì èíñòèòóòîì ÿäåð-
íûõ èññëåäîâàíèé. Èìåÿ çíà÷èòåëüíûå òðàäèöèè â èñ-
ñëåäîâàíèÿõ ïî ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêå, ñëî-
âàöêèå ôèçèêè âíåñëè çàìåòíûé âêëàä â ïðàêòè÷åñêèå
çàäà÷è îñâîåíèÿ íóêëîòðîíà è ïîäãîòîâêó ïåðâûõ ýêñ-
ïåðèìåíòîâ. Ýòî îïðåäåëèëî âûáîð ñòðàíû ïðîâåäåíèÿ
ñîâåùàíèÿ. Åãî öåëüþ ñòàëà âûðàáîòêà ïëàíîâ èññëåäî-
âàíèé íà íóêëîòðîíå, îïðåäåëåíèå ìåñòà ýòèõ èññëåäî-
âàíèé ñðåäè èññëåäîâàíèé â äðóãèõ óñêîðèòåëüíûõ ëà-
áîðàòîðèÿõ.

Ñîâåùàíèå îòêðûë ïðåäñåäàòåëü îðãàíèçàöèîííî-
ãî êîìèòåòà ïðîôåññîð Ø. Ãìóöà (Èíñòèòóò ôèçèêè,
Áðàòèñëàâà). Ïîëíîìî÷íûé ïðåäñòàâèòåëü ïðàâèòåëü-
ñòâà Ñëîâàöêîé Ðåñïóáëèêè â ÎÈßÈ ïðîôåññîð Ñ. Äóá-
íè÷êà ïðåäñòàâèë íîâûå ïîäõîäû ê ïîíèìàíèþ ðàñïðå-
äåëåíèÿ ýëåêòðè÷åñêîãî çàðÿäà âíóòðè ïðîòîíà, ìîòè-
âèðîâàííûå ýêñïåðèìåíòàìè ïî ãëóáîêîíåóïðóãîìó
ðàññåÿíèþ ýëåêòðîíîâ. Ïðîôåññîð Ø. Ãìóöà ðàññìî-
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Eh. Chubarian and CERN’s Permanent Director of CERN–
JINR schools Professor E. Lillestol opened the exhibition.

Despite the rather overloaded agenda, the school had an
extensive cultural programme. The students could acquaint
themselves with many historical places of Armenia, such as
the pagan temple «Garni» (the 1st century B. C.) and Chris-
tian churches «Gegard» (14th century). One of the most im-
pressive sightseeing visits was the excursion to «Mate-
nadaran», the storing place for old manuscripts in Yerevan.

The only day off was spent in a trip to the cosmic ray
station. In a certain place Nor Amberd the students listened
to a lecture by Professor A. Chilingarian on the cosmic-ray
physics and on the experiments with cosmic rays in Arme-
nia. At the mouth of Aragats mountain, at a height of almost
3200 meters above the sea level the second station of cos-
mic-ray research is situated. There the students were ac-
quainted with much modern experimental equipment for the
detection of cosmic rays.

The organizers of the European school hope that the
days spent in Armenia will be long remembered by all par-
ticipants of the event.

G. Pogosian,

school director from JINR

«Relativistic Nuclear Physics —

from Hundreds of MeV to TeV»

This is the name of the 7th international workshop held
in Stara Lesna, Slovakia, on 25–30 August. It was organized
by the Institute of Physics of the Slovak Academy of Sci-
ences and the Joint Institute for Nuclear Research. Having
definite research traditions in the field of relativistic nuclear
physics, the Slovak physicists have made an appreciable
contribution to practical issues in the Nuclotron develop-
ment and the preparation of first experiments. Therefore,
Slovakia has been chosen to host the workshop. The aim of
the meeting was to elaborate plans for research at the Nu-
clotron and determine the place of them among those per-
formed at other acceleration laboratories.

The workshop was opened by Chairman of the Orga-
nizing Committee Professor Š. Gmuca (Institute of Physics,
Bratislava). Plenipotentiary of the Slovak Republic to JINR
Professor S. Dubnièka presented new approaches to the un-
derstanding of the electric charge distribution inside the pro-
ton motivated by deep inelastic electron scattering experi-
ments. In his talk, Professor Š. Gmuca suggested a quark–
meson interaction model for the description of nuclear prop-
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òðåë â ñâîåì äîêëàäå ìîäåëü êâàðê-ìåçîííûõ âçàèìî-
äåéñòâèé äëÿ îïèñàíèÿ ñâîéñòâ ÿäåð. Èíòåðåñíûå ñîîá-
ùåíèÿ ïî ïðîáëåìàì ÿäåðíîé ôèçèêè áûëè ñäåëàíû åãî
ìîëîäûìè êîëëåãàìè èç Áðàòèñëàâû.

Äèðåêòîð Ëàáîðàòîðèè âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà ïðîôåññîð
À. È. Ìàëàõîâ ñäåëàë ñîîáùåíèå íà òåìó «50 ëåò ËÂÝ».
Ëàáîðàòîðèÿ, âîçíèêøàÿ êàê èññëåäîâàòåëüñêèé öåíòð
ôèçèêè êîñìè÷åñêèõ ëó÷åé â «íàçåìíûõ óñëîâèÿõ»,
äàëà â ñâîå âðåìÿ ïðèîðèòåòíûå ðåçóëüòàòû äëÿ ñòàíî-
âëåíèÿ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ïî ôèçèêå ÷à-
ñòèö. Íà ýòîì ôóíäàìåíòå â ÎÈßÈ âîçíèêëî íîâîå íà-
ó÷íîå íàïðàâëåíèå — ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà
(ÐßÔ). Âîçìîæíî, äàëüíåéøèå èññëåäîâàíèÿ â ýòîé
îáëàñòè äàäóò íîâûé èìïóëüñ ôèçèêå êîñìè÷åñêèõ ëó-
÷åé è ÿäåðíîé àñòðîôèçèêå, à òàêæå íàéäóò ïðèìåíåíèå
â ìåäèöèíå, ðàäèîáèîëîãèè, êîñìîíàâòèêå è ÿäåðíîé
ýíåðãåòèêå áóäóùåãî.

Çàìåñòèòåëü äèðåêòîðà ËÂÝ ïðîôåññîð Ñ. Âîêàë
ïðåäñòàâèë îáçîð ýêñïåðèìåíòîâ íà ïó÷êàõ íóêëîòðîíà,
êîòîðûå ñîñòàâèëè îñíîâó ïðèíÿòîé â ÎÈßÈ 7-ëåòíåé
ïðîãðàììû íàó÷íûõ èññëåäîâàíèé è ðàçâèòèÿ ïî íàïðà-
âëåíèþ ÐßÔ. Îíè ñêîíöåíòðèðîâàíû âîêðóã èçó÷åíèÿ
íà íóêëîòðîíå ñïèíîâîé ñòðóêòóðû ìàëîíóêëîííûõ ñè-

ñòåì, ñòðóêòóðû ëåãêèõ ÿäåð è ïîèñêà óíèâåðñàëüíûõ
çàêîíîìåðíîñòåé â ìíîæåñòâåííîì ðîæäåíèè ÷àñòèö
ïðè ñîóäàðåíèè ÿäåð.

Ó÷àñòèå â áîëüøèõ âíåøíèõ êîëëàáîðàöèÿõ ïîçâî-
ëÿåò ñîõðàíèòü çíà÷èòåëüíûé óðîâåíü íàó÷íîé ïðîäóê-
òèâíîñòè ôèçèêîâ â óñëîâèÿõ æåñòêîé îãðàíè÷åííîñòè
ðåñóðñîâ. Ïîýòîìó äëÿ «äîìàøíèõ» ýêñïåðèìåíòîâ
âàæíî âûÿâèòü çàäà÷è, äëÿ êîòîðûõ äåéñòâèòåëüíî ìî-
ãóò áûòü ïîëó÷åíû ðåçóëüòàòû ìèðîâîãî êëàññà. Â íà-
ñòîÿùåå âðåìÿ êðóã ýòèõ çàäà÷ îïðåäåëÿåòñÿ äîñòèæå-
íèÿìè óñêîðèòåëüùèêîâ ËÂÝ. Ïðåæäå âñåãî ýòî ïîëó-
÷åíèå ïðåêðàñíûõ ðåçóëüòàòîâ ïî äëèòåëüíîñòè
âûâîäèìîãî ïó÷êà, à òàêæå ïîëó÷åíèå ïó÷êà ïîëÿðèçî-
âàííûõ äåéòðîíîâ íà íóêëîòðîíå (äîêëàä À. Â. Áóòåí-
êî). Àêòóàëüíàÿ ïðîáëåìà — óâåëè÷åíèå èíòåíñèâíî-
ñòè ýòîãî òèïà ïó÷êà, âîçìîæíîå ïðè äîñòàòî÷íî
óìåðåííûõ çàòðàòàõ íà ïðèîáðåòåíèå øòàòíîãî îáîðó-
äîâàíèÿ óñêîðèòåëÿ.

Â äîêëàäå Í. Ì. Ïèñêóíîâà (ÎÈßÈ) áûë äàí îáçîð
ïðîâåäåííûõ çà äâà äåñÿòèëåòèÿ èçìåðåíèé ñ ïîëÿðèçî-
âàííûìè ïó÷êàìè íà ñèíõðîôàçîòðîíå è ðàññìîòðåíû
íîâûå âîçìîæíîñòè èñïîëüçîâàíèÿ ïó÷êà ïîëÿðèçîâàí-
íûõ äåéòðîíîâ íà íóêëîòðîíå è èìåþùåéñÿ ïîëÿðèçî-
âàííîé ïðîòîííîé (äåéòðîííîé) ìèøåíè, à òàêæå ïîëÿ-
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erties. Of interest were the talks on nuclear physics prob-
lems presented by his young colleagues from Bratislava.

Director of the Veksler and Baldin Laboratory of High
Energies Professor A. I. Malakhov presented a report enti-
tled «Fifty Years of the Laboratory of High Energies». The
Laboratory that came into being as a research centre for cos-
mic-ray physics in «ground conditions», had given at one
time first-priority results which favoured experimental re-
search on particle physics. On this foundation, there has
arisen at JINR a new field of research — relativistic nuclear
physics. It is quite possible that further progress in this do-
main would stimulate the development of cosmic-ray
physics and nuclear astrophysics, as well as new applica-
tions in medicine, radiobiology, cosmonautics and nuclear
energy of the future.

LHE Deputy-Director Professor S. Vokál gave a review
talk on experiments performed in the Nuclotron’s beams,
which are the basis of the JINR seven-year research pro-
gramme in the field of relativistic nuclear physics. Efforts
are concentrated on the study of the spin structure of
few-nucleon systems, the structure of light nuclei, and the
search for universal laws of multiple particle production in
nuclear collisions.

Research in large outer collaborations makes it possible
to keep a high level of physicists’ scientific productivity un-
der severe conditions of limited resources. Therefore, in the
case of «home» experiments it is important to reveal the
tasks for which one can really obtain first-rate results. At
present, the range of these tasks is determined by the
achievements of the Laboratory’s accelerator staff. First of
all, these are excellent results on the extracted beam dura-
tion and the obtaining of a polarized deuteron beam at the
Nuclotron (report by A. V. Butenko). The urgent task is to
increase the intensity of the beam of this type at rather mod-
erate expenses for the purchase of regular accelerator equip-
ment.

N. M. Piskunov reviewed advances with polarized
beams performed at the Synchrophasotron during the last
twenty years. He considered new possibilities of using at the
Nuclotron polarized deuteron beams and the available po-
larized proton (deuteron) target. Polarization measurements
were also discussed in the framework of the collaboration
between JINR and the Jefferson Laboratory (USA). Experi-
mental data on tensor analyzing capability of the reaction of
relativistic deuteron fragmentation accompanied by the
emission of large-transverse momentum protons were ana-
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ðèçàöèîííûå èçìåðåíèÿ, ïðîâîäèìûå â ñîòðóäíè÷åñòâå
ñ Ëàáîðàòîðèåé èì. Ò. Äæåôôåðñîíà â ÑØÀ. Â ðàìêàõ
êâàíòîâîé ìåõàíèêè íà ñâåòîâîì êîíóñå áûë âûïîëíåí
àíàëèç ýêñïåðèìåíòàëüíûõ äàííûõ ïî òåíçîðíîé àíà-
ëèçèðóþùåé ñïîñîáíîñòè ôðàãìåíòàöèè ðåëÿòèâèñò-
ñêèõ äåéòðîíîâ ñ èñïóñêàíèåì ïðîòîíîâ ñ áîëüøèì ïî-
ïåðå÷íûì èìïóëüñîì (Ë. Ñ. Àæãèðåé, ÎÈßÈ). Ïðåäñòà-
âëåíû íîâûå ýêñïåðèìåíòàëüíûå äàííûå ïî ýòîé
ïðîáëåìå.

Ïðîäîëæåíèåì äåéòðîííîé òåìàòèêè, ðàçâèâàåìîé
â ËÂÝ, ÿâëÿåòñÿ ïðåäëîæåíèå ïî èññëåäîâàíèþ ïðîöåñ-
ñîâ ïåðåçàðÿäêè ïîëÿðèçîâàííûõ äåéòðîíîâ äëÿ ñïåê-
òðîìåòðà ANKE, ïðèíÿòîå ÏÊÊ óñêîðèòåëÿ COSY â
Ãåðìàíèè (Â. Â. Ãëàãîëåâ, ÎÈßÈ). Òàêèì îáðàçîì, èñ-
ñëåäîâàíèÿ íà ïó÷êàõ äåéòðîíîâ íå ñòàíîâÿòñÿ ÷åì-òî
èçîëèðîâàííûì è íàõîäÿò ïðèìåíåíèå â ìèðå.

Ê ýòèì ðàáîòàì òåñíî ïðèìûêàþò èññëåäîâàíèÿ
ñïèíîâûõ õàðàêòåðèñòèê òðåõíóêëîííûõ ñèñòåì. Ìîëî-
äîé ñëîâàöêèé ôèçèê Ì. ßíåê (ðóêîâîäèòåëü îò

ÎÈßÈ — Â. Ï. Ëàäûãèí) ïðåäñòàâèë ñîîáùåíèå î õîäå
ðàáîò ïî èçó÷åíèþ ñïèíîâîé ñòðóêòóðû ÿäåð 3Í è 3Íå.
Äàííûå ïîëó÷åíû â ýêñïåðèìåíòå â RIKEN (ßïîíèÿ),
ïîñâÿùåííîì àíàëèçó ñïèíîâûõ ýôôåêòîâ è âîçìîæ-
íûì ýôôåêòàì íàðóøåíèÿ çàðÿäîâîé ñèììåòðèè. Èìå-
þòñÿ õîðîøèå ïåðñïåêòèâû ïðîäîëæåíèÿ ýòèõ ðàáîò
êàê íà îñíîâå âíóòðåííåé ìèøåíè íóêëîòðîíà, òàê è íà
îñíîâå ïîëÿðèçîâàííîé ìèøåíè, ïîñòàâëÿåìîé â ËÂÝ
èç ßïîíèè.

Ó÷àñòíèêè êàê íàñòîÿùåãî, òàê è ïðåäûäóùèõ ñîâå-
ùàíèé âûñêàçûâàëè ïîæåëàíèÿ îòíîñèòåëüíî àêòèâèçà-
öèè ðàáîò ñ ïó÷êàìè áîëåå òÿæåëûõ ÿäåð íà íóêëîòðîíå.
Ïîñëå ïåðèîäà ïîëó÷åíèÿ îáçîðíûõ ðåçóëüòàòîâ íà ñèí-
õðîôàçîòðîíå ñ ïóçûðüêîâûõ êàìåð è ÿäåðíûõ ýìóëü-
ñèé, îáøèðíûõ èçìåðåíèé èíêëþçèâíûõ ñïåêòðîâ èí-
òåðåñ ê òàêèì èññëåäîâàíèÿì ñìåñòèëñÿ â ëàáîðàòîðèè,
íåñðàâíåííî ëó÷øå îáåñïå÷åííûå ýëåêòðîííûìè
4
-óñòàíîâêàìè. Íà ñîâåùàíèè áûëî ïðåäñòàâëåíî íå-
ìàëî íàó÷íûõ è ìåòîäè÷åñêèõ äîêëàäîâ íà ýòó òåìó —
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lyzed within quantum mechanics on the light cone
(L. S. Azhgirej, JINR). New experimental data on this topic
were presented.

Continuation of the deuteron subjects developed at
LHE is the proposal to study polarized deuteron charge ex-
change processes for the ANKE spectrometer recommend-
ed by the Programme Advisory Committee of the COSY ac-
celerator centre in Germany (V. V. Glagolev, JINR). Thus,
studies with deuteron beams do not become anything isolat-
ed, but they find a worldwide application.

The study of the spin properties of three-nucleon sys-
tems is closely connected with the latter. A young Slovak
physicist M. Janek (JINR leader — V. P. Ladygin) spoke on
the course of work dealing with the study of the 3H and 3He
spin structure. The data have been obtained from an experi-

ment carried out at RIKEN (Japan) and devoted to the
analysis of spin effects and possible charge symmetry viola-
tion effects. There are good prospects for further advance of
this work using both the Nuclotron internal beam and a po-
larized target supplied by the Japanese side.

The participants of the present and previous workshops
expressed their wishes to brisk up the work with heavier nu-
cleus beams at the Nuclotron. After the period of obtaining
comprehensive results at the Synchrophasotron from bubble
chambers and nuclear emulsions, and performing extensive
measurements of inclusive spectra, such investigations
went over to laboratories equipped with electronic 4
 spec-
trometers. There were delivered quite a number of scientific
and methodical talks devoted to the appropriate subject:
STAR (BNL), HADES (GSI), and CERES (CERN) experi-
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Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà.
Ñîòðóäíèêè ëàáîðàòîðèè è Ôèçè÷åñêîãî èíñòèòóòà
Ñëîâàöêîé ÀÍ (Áðàòèñëàâà) ïðè ïðîâåðêå íîâîé
ñîâìåñòíîé ðàçðàáîòêè — ñòàíöèè âíóòðåííèõ
ìèøåíåé íóêëîòðîíà

Veksler and Baldin Laboratory of High Energies.
Staff members of VBLHE and the Physics Institute
of the Slovak Academy of Sciences (Bratislava)
are present at the testing of the joint project —
the station of internal targets at the Nuclotron



ýêñïåðèìåíòû STAR (BNL), HADES (GSI), CERES
(ÖÅÐÍ). Â ýòîé ñèòóàöèè íå ïðîñòî íàéòè âîñòðåáîâàí-
íûå ìèðîâûì íàó÷íûì ñîîáùåñòâîì ïðîáëåìû, ðåøå-
íèå êîòîðûõ âîçìîæíî òîëüêî íà íóêëîòðîíå.

Ïðîãðåññ â èññëåäîâàíèÿõ íà ïó÷êàõ ðåëÿòèâèñò-
ñêèõ ÿäåð îòêðûâàåò íîâûå ïîäõîäû ê ðåøåíèþ àêòó-
àëüíûõ ïðîáëåì ñòðóêòóðû ÿäðà (îáçîðíûé äîêëàä
Ï. È. Çàðóáèíà, ÎÈßÈ). Ñðåäè íèõ — ïîèñê êîëëåêòèâ-
íûõ ñòåïåíåé ñâîáîäû, â êîòîðûõ îòäåëüíûå ãðóïïû íó-
êëîíîâ âåäóò ñåáÿ êàê ñîñòàâëÿþùèå êëàñòåðû. Âîç-
ìîæíî, ÷òî èçó÷åíèå ðàñïàäîâ ñòàáèëüíûõ è ðàäèîàê-
òèâíûõ ÿäåð íà êëàñòåðíûå ôðàãìåíòû âûÿâèò íîâûå
îñîáåííîñòè èõ âîçíèêíîâåíèÿ è ðîëü â ïðîöåññàõ íó-
êëåîñèíòåçà. Èñïîëüçîâàíèå â îáñóæäàåìîé ïðîáëåìå
ÿäåðíûõ ïó÷êîâ ñ ýíåðãèåé âûøå 1 A �ÃýÂ íà íóêëîí
îïèðàåòñÿ íà óñòàíîâëåííîå ÿâëåíèå ïðåäåëüíîé ôðàã-
ìåíòàöèè ÿäåð. Íàäåæíîå è ïîëíîå íàáëþäåíèå ìíîãî-
÷àñòè÷íûõ ïðîöåññîâ ðåëÿòèâèñòñêîé ôðàãìåíòàöèè
ÿâëÿåòñÿ ìîòèâàöèåé èñïîëüçîâàíèÿ ìåòîäèêè ÿäåðíûõ
ýìóëüñèé. Ýòè ðåçóëüòàòû ìîãóò ëå÷ü â îñíîâó íîâûõ
ïðåäëîæåíèé ñ èñïîëüçîâàíèåì ýëåêòðîííîé ìåòîäèêè.
Îòìåòèì, ÷òî â îáëàñòè ýíåðãèé íåñêîëüêî ÃýÂ íà íó-
êëîí íóêëîòðîí îñòàíåòñÿ «ìîíîïîëèñòîì» íà áëèæàé-
øèå ãîäû.

Áîëüøîé èíòåðåñ òåîðåòèêîâ âûçûâàåò èññëåäîâà-
íèå ñâîéñòâ ëåãêèõ ãèïåðúÿäåð (äîêëàä Ë. Ìàéëèíãà,
Èíñòèòóò ÿäåðíûõ èññëåäîâàíèé, Ðæåæ, ×åõèÿ). Ðàñïà-
äû òàêèõ ÿäåð äàþò óíèêàëüíûå âîçìîæíîñòè â ïîíèìà-
íèè ñòðóêòóðû îñíîâíûõ ñîñòîÿíèé.

Î÷åâèäíî, ÷òî íåëüçÿ çàíèìàòüñÿ ýêñïåðèìåíòàëü-
íîé ôèçèêîé, íå ñîçäàâàÿ àäåêâàòíûõ äåòåêòîðîâ è àï-
ïàðàòóðû. Íà ñîâåùàíèè áûëè ñäåëàíû âàæíûå äîêëà-
äû íà ýòó òåìó. Ïðåæäå âñåãî âûçûâàåò èíòåðåñ ñîçäàí-
íàÿ â Èíñòèòóòå ôèçèêè (Áðàòèñëàâà) íîâàÿ ñèñòåìà
ìèøåíåé äëÿ ðàáîòû íà âíóòðåííåì ïó÷êå íóêëîòðîíà.
Îíà ïîçâîëèò ìàêñèìàëüíî ïîëíî èñïîëüçîâàòü ïðå-
êðàñíóþ ðàñòÿæêó ïó÷êà ïðè ìèíèìàëüíîì ôîíå. Ìè-
øåíü ñíàáæåíà êîìïëåêñîì ïðîãðàììíîãî è àïïàðàòíî-
ãî îáåñïå÷åíèÿ. Îòìåòèì è ñèñòåìó ëàçåðíîé êàëèáðîâ-
êè ìíîãîêàíàëüíîãî ñïåêòðîìåòðà «Äåëüòà», òîëüêî ÷òî
ñäàííóþ â ðàáîòó ñëîâàöêèìè ñïåöèàëèñòàìè. Áûëè
ïðåäñòàâëåíû òàêæå äîêëàäû ïî ñîñòîÿíèþ äåòåêòîðîâ
è àïïàðàòóðû â ËÂÝ.

Ìîæíî íàäåÿòüñÿ, ÷òî â áëèæàéøåå âðåìÿ íà óñêî-
ðèòåëüíîì êîìïëåêñå ËÂÝ áóäóò ïîëó÷åíû ðåçóëüòàòû,
äàþùèå èìïóëüñ äàëüíåéøåìó ïðîãðåññó â ôèçè÷åñêîì
îïèñàíèè ìèêðîìèðà.

Ï. È. Çàðóáèí
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ments. In this situation, it is not easy to find the issues
claimed by the world scientific community, the solution of
which is feasible only at the Nuclotron.

Progress in the research on relativistic nuclear beams
gives rise to new approaches to the solution of the topical
problems of the nuclear structure (review talk by P. I. Zaru-
bin, JINR). Among them there is a search for collective de-
grees of freedom in which separate nucleon groups behave
as constituent clusters. It is possible that the study of the de-
cays of stable and radioactive nuclei to cluster fragments
would reveal new particular features of their origin and their
role in nucleosynthesis processes. In this case, the use of nu-
clear beams of an energy higher than 1 A�GeV per nucleon
rests upon the established phenomenon of limiting nuclear
fragmentation. A reliable and comprehensive observation of
multiple particle processes of relativistic fragmentation mo-
tivates the use of nuclear emulsion technique. These results
may serve as a basis for new suggestions with the use of
electronic techniques. We note that in the GeV energy re-
gion the Nuclotron alone is a «monopolist» in the near fu-
ture.

Theorists are very interested in the study of the light hy-
pernucleus properties (report by L. Majling, INR, Rez,

Czech Republic). Weak hadronic decays of these nuclei give
a unique opportunity to understand the ground state struc-
ture.

It is obvious that one cannot be engaged in experimen-
tal physics without creating appropriate facilities. This in-
formation would be incomplete if one does not mention a
number of important talks on this subject. Of interest is a
new system of targets for work on the Nuclotron internal
beam created at the Institute of Physics in Bratislava. The
system will make it possible to use in full measure excellent
beam duration at a minimum background. The target is pro-
vided with soft- and hardware. We should also note a laser
calibration system in the multi-channel spectrometer
DELTA just now prepared for work by Slovak specialists. A
number of talks were devoted to the status of LHE’s detec-
tors and set-ups.

One may hope that in the near future results will be ob-
tained at LHE’s acceleration complex which will give its
own urge for progress in the physical description of the mi-
croworld.

P. I. Zarubin
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«Ñïèí-03»: èòîãè è ïåðñïåêòèâû

Ñ 16 ïî 20 ñåíòÿáðÿ â ËÒÔ ïðîøëî î÷åðåäíîå, X
Ìåæäóíàðîäíîå ñîâåùàíèå ïî ñïèíîâîé ôèçèêå ïðè
âûñîêèõ ýíåðãèÿõ. Îíî ïðîäîëæèëî ñåðèþ ïîäîáíûõ
ñîâåùàíèé, ïåðâîå èç êîòîðûõ ñîñòîÿëîñü 22 ãîäà íàçàä,
â 1981 ã. ïî èíèöèàòèâå âûäàþùåãîñÿ ôèçèêà-òåîðåòèêà
Ëüâà Èîñèôîâè÷à Ëàïèäóñà.

Ñ òåõ ïîð â êàæäîì íå÷åòíîì ãîäó ïîäîáíûå ñîâå-
ùàíèÿ ïðîâîäèëèñü â Äóáíå èëè Ïðîòâèíî: â ÷åòíûå
ãîäû ïðîâîäÿòñÿ ìåæäóíàðîäíûå ñïèíîâûå ñèìïîçè-
óìû, è íàøè ñîâåùàíèÿ äàâàëè âîçìîæíîñòü îáñóäèòü
íàêîïèâøèåñÿ çà ãîä íîâîñòè. Äðóãîé èõ âàæíîé îñî-
áåííîñòüþ âñåãäà áûëà âîçìîæíîñòü ó÷àñòèÿ áîëüøîãî
÷èñëà ôèçèêîâ èç (áûâøåãî) ÑÑÑÐ.

Êàê è ïðîøëîå, íûíåøíåå ñîâåùàíèå ïðîâîäèëîñü
ñîâìåñòíî ñ Ïîëüøåé: ñîïðåäñåäàòåëÿìè áûëè ïðîôåñ-
ñîðà À. Â. Åôðåìîâ (Äóáíà) è ßí Íàññàëüñêèé (Ïîëü-
øà), â cîâåùàíèè ó÷àñòâîâàëî òàêæå ïÿòü ïîëüñêèõ ôè-
çèêîâ, ïîääåðæàííûõ ïðîãðàììîé «Áîãîëþáîâ–Èí-
ôåëüä». Îñîáåííîñòüþ íûíåøíåãî ñîâåùàíèÿ ñòàëî
áîëüøåå, ÷åì îáû÷íî, êîëè÷åñòâî ó÷àñòíèêîâ è ñòðàí,
êîòîðûå îíè ïðåäñòàâëÿëè: Ôðàíöèÿ, Àðìåíèÿ, ÑØÀ,
Èòàëèÿ, Óêðàèíà, ßïîíèÿ, Êèòàé, Ãåðìàíèÿ, Áåëî-

ðóññèÿ, Áîëãàðèÿ, Ðîññèÿ. Êàê è âñåãäà, ó÷àñòâîâàëî
ìíîãî (îêîëî 50) ôèçèêîâ èç ÎÈßÈ. Ýòî ñòàëî âîçìîæ-
íî áëàãîäàðÿ ïîääåðæêå ÐÔÔÈ, ìåæäóíàðîäíîãî îðãêî-
ìèòåòà ñèìïîçèóìîâ ïî ñïèíîâîé ôèçèêå, ïðîãðàììû
«Ãåéçåíáåðã–Ëàíäàó» è, â ïåðâûé ðàç äëÿ òàêèõ ñîâåùà-
íèé, íàó÷íîé ïðîãðàììû ÍÀÒÎ.

Ïðè÷èíîé âîçðîñøåé ïîïóëÿðíîñòè cîâåùàíèÿ
ñòàëî, ïî-âèäèìîìó, òî, ÷òî ýòîò ãîä ïðèíåñ ìíîãî íî-
âûõ ýêñïåðèìåíòàëüíûõ ðåçóëüòàòîâ è åùå áîëüøå îæè-
äàåòñÿ â ñêîðîì áóäóùåì. Ê íèì ìîæíî îòíåñòè, â ïåð-
âóþ î÷åðåäü, ñïèíîâóþ ïðîãðàììó óñêîðèòåëÿ RHIC
(Áðóêõåéâåí, ÑØÀ), êîòîðîé áûëè ïîñâÿùåíû äîêëàäû
È. Àëåêñååâà, Äæ. Áàíñà, Ë. Áëàíäà, À. Áðàâàðà,
À. Äåøïàíäà, Ñ. Á. Íóðóøåâà, À. Áàçèëåâñêîãî, À. Òà-
êåòàíè. Ñîóäàðåíèÿ äâóõ ïó÷êîâ óñêîðÿåìûõ äî âûñî-
êèõ — ïîðÿäêà íåñêîëüêèõ ñîòåí ÃýÂ — ýíåðãèé ïîëÿ-
ðèçîâàííûõ ïðîòîíîâ ïîçâîëÿò èññëåäîâàòü âàæíûå
ýëåìåíòû ñïèíîâîé ñòðóêòóðû íóêëîíà, â ïåðâóþ î÷å-
ðåäü ñðåäíþþ (ïðîäîëüíóþ) ïîëÿðèçàöèþ ãëþîíîâ, à
òàêæå ðàçëè÷íûå ïàðòîííûå ðàñïðåäåëåíèÿ è êîððåëÿ-
öèè, ñâÿçàííûå ñ ïîïåðå÷íîé ïîëÿðèçàöèåé. Â ïðåäñòà-
âëåííûõ äîêëàäàõ îáñóæäàëèñü êàê ïåðâûå ýêñïåðè-
ìåíòàëüíûå ðåçóëüòàòû, òàê è áëèæàéøèå ïåðñïåêòèâû.
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«SPIN-03»: Results and Prospects

From 10 to 16 September BLTP hosted the X Workshop
on High-Energy Spin Physics. It continued a series of simi-
lar meetings, the first of which took place 22 years ago, in
1981, under the initiative of an outstanding theoretical
physicist Lev I. Lapidus.

Since then each odd year similar meetings have been
held in Dubna or Protvino: in even years international spin
symposia were organized and our meetings made it possible
to discuss information accumulated during the year. Anoth-
er important feature has always been an opportunity for a
great number of physicists from the former USSR, for
which distant trips were complicated for financial reasons,
to participate in these symposia.

As well as the previous one, the present meeting was
held as a joint JINR–Polish workshop: co-chairmen were
professors A. V. Efremov (Dubna) and J. Nassalski
(Poland), also five participants from Poland were supported
by the Bogoliubov–Infeld programme. A specific feature of
the present meeting was a greater than usual number of par-
ticipants and the countries they represented: France, Arme-
nia, the USA, Italy, Ukraine, Japan, China, Germany, Be-

larus, Bulgaria, Russia. As usual, many (about 50) physi-
cists from JINR participated. It became possible to organize
this workshop owing to the support of the Russian Founda-
tion for Basic Research, the International Organizing Com-
mittee of symposia on spin physics, the Heisenberg–Landau
programme, and for the first time for these meetings, the
NATO research programme. The NATO supported the
workshop provided that it would last five days which led to
a very compressed programme.

The reason for increased popularity of the meeting was
apparently that a lot of new experimental results have been
obtained this year and even more is expected in the near fu-
ture. One should mention, first of all, the spin programme of
the RHIC accelerator (Brookhaven, the USA) to which the
reports of I. Alekseev, G. Bunce, L. Bland, A. Bravar,
A. Deshpande, S. B. Nurushev, A. Bazilevsky, A. Taketani
were devoted. The collisions of two beams of high-energy
(about several hundred GeV) polarized protons will make it
possible to investigate the important elements of the spin
structure of the nucleon, first of all the average (longitudi-
nal) polarization of gluons, and also various transverse dis-
tributions and correlations. In the submitted reports both the
first experimental results and immediate prospects were dis-
cussed.
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Äðóãèå ýêñïåðèìåíòû ïðè âûñîêèõ ýíåðãèÿõ èñ-
ïîëüçóþò ðàññåÿíèÿ ïîëÿðèçîâàííûõ ëåïòîíîâ íà ïîëÿ-
ðèçîâàííûõ íóêëîíàõ — HERMES (Ã. Ìàðóêÿí, À. Íà-
ãàéöåâ), CLAS (Ï. Áîñòåä, Õ. Àâàêÿí), NOMAD (A. ×ó-
êàíîâ), COMPASS (Ô. Áðàäàìàíòå, Æ. Ìàððîíêëü,
Ì. Ã. Ñàïîæíèêîâ). Ñîâìåñòíîå îïèñàíèå ñòîëü ðàçíûõ
âûñîêîýíåðãåòè÷åñêèõ ïðîöåññîâ ñòàíîâèòñÿ âîçìîæ-
íûì áëàãîäàðÿ ïðèìåíåíèþ ôóíäàìåíòàëüíîé òåîðèè
ñèëüíûõ âçàèìîäåéñòâèé — êâàíòîâîé õðîìîäèíàìèêè
(ÊÕÄ) — è ñâÿçàííîìó ñ íèì çàìå÷àòåëüíîìó ñâîéñòâó
ôàêòîðèçàöèè, êîãäà çàâèñÿùèìè îò ïðîöåññà ÿâëÿþòñÿ
òîëüêî òå èõ õàðàêòåðèñòèêè, êîòîðûå ñâÿçàíû ñ âêëàäà-
ìè ìàëûõ ðàññòîÿíèé è ìîãóò ïîýòîìó âû÷èñëÿòüñÿ â
ðàìêàõ òåîðèè âîçìóùåíèé (ÒÂ). Â òî æå âðåìÿ íå ïîä-
äàþùèåñÿ ïîäîáíîìó ðàñ÷åòó (è òðåáóþùèå ïîýòîìó
ïðèâëå÷åíèÿ ìîäåëüíûõ è íå èñïîëüçóþùèõ ÒÂ ìåòî-
äîâ) ïàðòîííûå ôóíêöèè ðàñïðåäåëåíèÿ, êîððåëÿöèè è

ôðàãìåíòàöèè ÿâëÿþòñÿ óíèâåðñàëüíûìè, íå çàâèñÿùè-
ìè îò ïðîöåññà.

Òåîðåòè÷åñêîå îïèñàíèå ïðîöåññîâ ñ ó÷àñòèåì
ñïèíà ÿâëÿåòñÿ, êàê âñåãäà, áîëåå ñëîæíûì, òàê ÷òî è ÷è-
ñëî òàêèõ ôóíêöèé óâåëè÷èâàåòñÿ, è ñâÿçàííàÿ ñ íèìè
êàðòèíà òåðÿåò ïðîñòîòó ïàðòîííîé ìîäåëè ñ åå âåðîÿò-
íîñòíîé èíòåðïðåòàöèåé. Íàèáîëåå õîðîøî èçó÷åííû-
ìè â íàñòîÿùåå âðåìÿ ÿâëÿþòñÿ ñïèíîâûå ôóíêöèè ðàñ-
ïðåäåëåíèÿ êâàðêîâ. Ñîâðåìåííûå ýêñïåðèìåíòàëüíûå
äàííûå ÿâëÿþòñÿ äîñòàòî÷íî òî÷íûìè, ÷òîáû âêëþ÷àòü
â èõ ÊÕÄ-àíàëèç íå òîëüêî ïîïðàâêè ÒÂ, íî è âêëàäû
âûñøèõ òâèñòîâ, ñâÿçàííûõ ñ ïîïåðå÷íûì äâèæåíèåì
êâàðêîâ è ïîïåðå÷íûìè êîìïîíåíòàìè ãëþîííîãî ïîëÿ
(Ä. Ñòàìåíîâ). Ïðè ýòîì ñ âûñîêîé âåðîÿòíîñòüþ èñ-
êëþ÷àåòñÿ ïîëîæèòåëüíàÿ (ïî ñïèíó ïðîòîíà) ïîëÿðè-
çàöèÿ ñòðàííûõ êâàðêîâ (÷òî ñîãëàñóåòñÿ ñ âûâîäàìè,
ïðåäñòàâëåííûìè â äîêëàäå Ñ. Á. Ãåðàñèìîâà). Ïîëÿðè-
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Other high-energy experiments use the scattering of
polarized leptons on polarized nucleons: HERMES (H.
Marukyan, A. Nagajtsev), CLAS (P. Bosted, H. Avakian),
NOMAD (A. Chukanov), COMPASS (F. Bradamante, J.
Marroncle, M. Sapozhnikov). A joint description of so dif-
ferent high-energy processes becomes possible owing to the
application of the fundamental theory of strong interac-
tions — quantum chromodynamics (QCD) — and to the re-
lated remarkable property of factorization when only those
characteristics which are related to the contributions of

small distances are process-dependent and thus can be cal-
culated within the framework of the perturbation theory
(PT). At the same time, the functions of parton distribution,
correlation and fragmentation which are not calculable in
such a way (and demanding therefore the use of modelling
and methods beyond the PT) are universal, i. e., those which
are not dependent on process.

The theoretical description of the processes with partic-
ipation of spin is always more complicated. So, the number
of such functions increases and the picture connected to

Äóáíà, 16–20 ñåíòÿáðÿ. X Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå ïî ñïèíîâîé ôèçèêå ïðè âûñîêèõ ýíåðãèÿõ

Dubna, 16–20 September. X International Workshop on High Energy Spin Physics



çàöèÿ æå ãëþîíîâ ïîëó÷àåòñÿ îòíîñèòåëüíî áîëüøîé è
ïîëîæèòåëüíîé, ÷òî ñâèäåòåëüñòâóåò â ïîëüçó îáúÿñíå-
íèÿ òàê íàçûâàåìîãî ñïèíîâîãî êðèçèñà çà ñ÷åò âêëàäà
àêñèàëüíîé àíîìàëèè, ïðåäëîæåííîãî ðàíåå äóáíåí-
ñêèìè òåîðåòèêàìè. Áîëåå òî÷íîå îïðåäåëåíèå ãëþîí-
íîé ïîëÿðèçàöèè âîçìîæíî â ïîëóèíêëþçèâíûõ ïðî-
öåññàõ. Â äîêëàäå K. Êîâàëèê áûë ïðåäñòàâëåí òàêîé
àíàëèç äëÿ ïîëó÷åííûõ ðàíåå äàííûõ SMC, èìåþùèé,
ãëàâíûì îáðàçîì, ìåòîäè÷åñêîå çíà÷åíèå äëÿ àíàëèçà
îæèäàåìûõ äàííûõ COMPASS.

Ðîëü ãëþîíîâ îñîáåííî âîçðàñòàåò â îáëàñòè áîëü-
øèõ ýíåðãèé (Á. Åðìîëàåâ) è â äèôðàêöèîííûõ ïðîöåñ-
ñàõ (Í. Íèêîëàåâ, Ñ. Ãîëîñêîêîâ). Äðóãèå âàæíûå ñïè-
íîâûå ôóíêöèè ðàñïðåäåëåíèÿ ïðîÿâëÿþòñÿ ïðè ðàññå-
ÿíèè ïîïåðå÷íî-ïîëÿðèçîâàííûõ ÷àñòèö. Îñîáåííî
èíòåðåñíûìè è ñëîæíûìè ñ òî÷êè çðåíèÿ òåîðèè (è îò-
íîñèòåëüíî ïðîñòûìè ñ òî÷êè çðåíèÿ ýêñïåðèìåíòà —
òàêàÿ äîïîëíèòåëüíîñòü ÷àñòî âñòðå÷àåòñÿ) ÿâëÿþòñÿ
ïðîöåññû, â êîòîðûõ èçìåðÿåòñÿ ïîëÿðèçàöèÿ åäèí-
ñòâåííîé ÷àñòèöû, íà÷àëüíîé èëè êîíå÷íîé. Òàêèå
«îäèíî÷íûå» ñïèíîâûå àñèììåòðèè îòíîñÿòñÿ ê Ò-íå-
÷åòíûì ýôôåêòàì, ò. å. êàê áû íàðóøàþò èíâàðèàíò-
íîñòü îòíîñèòåëüíî îáðàùåíèÿ âðåìåíè. Ìû, îäíàêî,
èìååì äåëî ñ íàðóøåíèåì ýôôåêòèâíûì, ñâÿçàííûì íå

ñ èñòèííîé íåèíâàðèàíòíîñòüþ ôóíäàìåíòàëüíîãî (â
íàøåì ñëó÷àå ñèëüíîãî, îïèñûâàåìîãî ÊÕÄ) âçàèìî-
äåéñòâèÿ îòíîñèòåëüíî îáðàùåíèÿ âðåìåíè, à ñ ñèìóëè-
ðóþùèìè åãî òîíêèìè ýôôåêòàìè âçàèìîäåéñòâèé (ïå-
ðåðàññåÿíèé) â êîíå÷íîì ñîñòîÿíèè. Òàêèå ýôôåêòû èçó-
÷àëèñü òåîðåòèêàìè (â òîì ÷èñëå äóáíåíñêèìè, êîòî-
ðûì ïðèíàäëåæèò ïðèîðèòåò â ðÿäå íàïðàâëåíèé) â òå-
÷åíèå 20 ëåò, íî íîâûé èìïóëüñ ê èõ èçó÷åíèþ áûë ïî-
ëó÷åí â ïîñëåäíèå ãîäû â ñâÿçè ñ ïîÿâèâøèìèñÿ ýêñïå-
ðèìåíòàëüíûìè äàííûìè. Õîòÿ â öåëîì îíè
îïèñûâàþòñÿ ñóùåñòâóþùåé òåîðèåé (À. Â. Åôðåìîâ),
åå ðàçâèòèå ïðîäîëæàåòñÿ: â ÷àñòíîñòè, ïîÿâëÿþùèå-
ñÿ çäåñü Ò-íå÷åòíûå ôóíêöèè ðàñïðåäåëåíèÿ ìîãóò
óòðà÷èâàòü êëþ÷åâûå ñâîéñòâà óíèâåðñàëüíîñòè
(A. Meòö, Î. Òåðÿåâ) è ðåëÿòèâèñòñêîé èíâàðèàíòíîñòè
(Ï. Øëåãåëü).

Åùå îäèí íîâûé êëàññ ïðåäñòàâëÿþò îáîáùåííûå
ïàðòîííûå ðàñïðåäåëåíèÿ, ïîÿâëÿþùèåñÿ ïðè àíàëèçå
ýêñêëþçèâíûõ æåñòêèõ ïðîöåññîâ, â êîòîðûõ íàáëþäà-
þòñÿ âñå êîíå÷íûå ÷àñòèöû è âîçíèêàåò ïîýòîìó áîëü-
øîå êîëè÷åñòâî ñïèíîâûõ ýôôåêòîâ (Ä. Èâàíîâ,
Ì. Áóðêàðäò, Ë. Åíêîâñêèé, Ë. Øèìàíîâñêèé, Ë. Ìàí-
êèåâè÷).

70

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS

them loses simplicity of parton models with its probabilistic
interpretation. At the present time, spin-dependent distribu-
tions of quarks are investigated better than others. Modern
experimental data are exact enough to include in their
QCD-analysis not only the amendments of PT, but also con-
tributions of higher twists connected to a transverse motion
of quarks and transverse components of gluonic fields
(D. Stamenov). The analysis almost excluded positive (i. e.,
directed parallel to a proton spin) polarization of strange
quarks (which conformed with the conclusions made in the
report of S. B. Gerasimov). Polarization of gluons turns out
to be fairly large and positive, which testifies to an explana-
tion of the so-called spin crisis due to the contribution of ax-
ial anomaly suggested earlier by Dubna theorists. A more
exact definition of gluon polarization is possible in semi-in-
clusive processes. In the report of K. Kowalik such an
analysis was given for SMC data obtained earlier and being
mainly of methodical importance for the analysis of expect-
ed COMPASS data.

The role of gluons especially increases in the region of
high energies (B. Yermolaev) and in diffractive processes
(N. Nikolaev, S. Goloskokov). Other important spin distrib-
utions appear at the scattering of transverse polarized parti-

cles. The most complex from the point of view of the theory
(and rather simple from the point of view of experiment —
such complementarity is frequent) processes in which polar-
ization of a single particle, initial or final, is measured are
especially interesting. Such «single» spin asymmetries cor-
respond to T-odd effects, as though violate invariance with
respect to time-reflection. We, however, deal with the effec-
tive, rather than true, T-violation in fundamental (in our
case, strong, described by QCD) interactions due to fine ef-
fects of final-state rescattering. Such effects have been stud-
ied by theorists (including the ones from Dubna having a
priority in a number of directions) for 20 years, but their
studies have received a new impact in the last few years in
connection with recent experimental data. Though, as a
whole, they are described by the existing theory (A. V. Efre-
mov), its development keeps on: in particular, T-odd distrib-
ution functions appearing here can lose key properties of
universality (A. Metz, O. Teryaev) and Lorentz invariance
(P. Schlegel).

One more new class is represented by generalized par-
ton distributions appearing in the analysis of exclusive hard
processes in which all final particles are observed and there
are therefore a plenty of spin effects (D. Ivanov. M. Bur-



Òåíçîðíàÿ ïîëÿðèçàöèè âåêòîðíûõ ÷àñòèö ïðè âû-
ñîêèõ ýíåðãèÿõ ïîçâîëÿåò èññëåäîâàòü ìåõàíèçìû ëåï-
òîííûõ, àäðîííûõ è ÿäåðíûõ ðåàêöèé (Æîî Òàíã Ëèàíã,
Ñ. Øèìàíñêèé, Â. Ñàëååâ, Á. Ë. Èîôôå), à â ïîñëåäíåì
ñëó÷àå è âûÿâèòü èçÿùíóþ àíàëîãèþ ñ îáðàçîâàíèåì
ãðàâèòîíîâ, îáñóæäàâøèìñÿ òàêæå À. Ïàíêîâûì â ñâÿ-
çè ñ âîçìîæíûì ñóùåñòâîâàíèåì äîïîëíèòåëüíûõ èç-
ìåðåíèé. Íåñêîëüêî äîêëàäîâ áûëè ïîñâÿùåíû òåíçîð-
íîé ïîëÿðèçàöèè äåéòðîíîâ ïðè áîëåå íèçêèõ ýíåðãèÿõ
(Ä. Íèêîëåíêî, Þ. Óçèêîâ, Â. Ëàäûãèí, Ë. Ñòðóíîâ,
Ë. Àæãèðåé, Ò. Âàñèëüåâ, M. ßíåê).

Ïîñòîÿííî ïðèñóòñòâóåò â òåìàòèêå ñïèíîâûõ êîí-
ôåðåíöèé ïðåäëîæåííîå âïåðâûå áîëåå 30 ëåò íàçàä â
Äóáíå ïðàâèëî ñóìì Ãåðàñèìîâà–Äðåëëà–Õèðíà. Áûëè
ïðåäñòàâëåíû ðåçóëüòàòû è ïåðñïåêòèâû åãî ýêñïåðè-
ìåíòàëüíîé ïðîâåðêè (A. Òîìàñ) è òåîðåòè÷åñêèé àíà-
ëèç íàðóøàþùèõ ÷åòíîñòü âêëàäîâ (K. Êóðåê).

Êàê âñåãäà, îáñóæäàëèñü ôèçèêà ïîëÿðèìåòðîâ
(Î. Äæèííîó÷è, À. Çåëåíñêèé, Î. Ñåëþãèí) è ïîëÿðèçî-
âàííûõ ìèøåíåé (Ä. Ðåäæèàíè, A. Ñèëåíêî).

Â çàêëþ÷åíèå õîòåëîñü áû îñòàíîâèòüñÿ íà äîêëà-
äàõ, êîòîðûå ìîãóò îêàçàòüñÿ «ïåðâûìè ëàñòî÷êàìè».
Íà cîâåùàíèè áûë ïðåäñòàâëåíû (Þ. Îõàøè) ðåçóëüòà-
òû îäíîé èç ãðóïï (Spring-8), íåäàâíî îáíàðóæèâøåé
ýêçîòè÷åñêèé áàðèîí ñ ÿâíîé ñòðàííîñòüþ, èíòåðïðåòè-

ðóåìûé êàê «ïåíòàêâàðê». Äî ñèõ ïîð ïîëÿðèçàöèîííûå
ýôôåêòû äëÿ èçó÷åíèÿ åãî ñâîéñòâ íå èñïîëüçîâàëèñü,
íî ïîñêîëüêó ñïèíîâûå àñèììåòðèè âåñüìà ÷óâñòâè-
òåëüíû ê ïîêà íåèçâåñòíûì êâàíòîâûì ÷èñëàì ýòîãî (è
ïîäîáíûõ åìó) àäðîíà, òî íåò íèêàêîãî ñîìíåíèÿ, ÷òî
äîêëàäû íà ýòó òåìó ñòàíóò îáû÷íûìè íà ñëåäóþùèõ
ñïèíîâûõ êîíôåðåíöèÿõ è ñîâåùàíèÿõ. Âîçìîæíî, ÷òî
ïîäîáíàÿ òåìàòèêà ìîãëà áû äîïîëíèòü ñïèíîâóþ ïðî-
ãðàììó íóêëîòðîíà, ïðåäñòàâëåííóþ Þ. Ïèëèïåíêî.

Äðóãîé ïåðñïåêòèâíîé òåìàòèêîé, óäåëüíûé âåñ êî-
òîðîé íà áóäóùèõ ñïèíîâûõ ñîâåùàíèÿõ íàâåðíÿêà áó-
äåò âîçðàñòàòü, ÿâëÿåòñÿ íåéòðèííàÿ ôèçèêà. Ó÷åò ñïè-
íîâûõ ïåðåìåííûõ ñîâåðøåííî íåîáõîäèì ïðè ðàññìî-
òðåíèè íóêëîí-íåéòðèííîãî ðàññåÿíèÿ (Â. Ëþáóøêèí),
äåìîíñòðèðóþùåãî î÷åíü èíòåðåñíóþ ñâÿçü ìåæäó
ýëåêòðîñëàáûìè ïðîöåññàìè ïðè ñâåðõâûñîêèõ è ïðî-
ìåæóòî÷íûõ ýíåðãèÿõ è âçàèìîäåéñòâèåì íåéòðèíî ñ
ïëîòíîé ñðåäîé (Ã. Ëûêàñîâ). Âñå ýòî, êàê è ïðåäñòà-
âëåííûé íà çàêëþ÷èòåëüíîì çàñåäàíèè äîêëàä
(A. Äåøïàíä) î âîçìîæíîì äîïîëíåíèè ïðîòîííîãî
óñêîðèòåëÿ RHIC ýëåêòðîííûì (eRHIC), îñòàâèëî âïå-
÷àòëåíèå, ÷òî ñïèíîâàÿ ôèçèêà íàõîäèòñÿ â îæèäàíèè
íîâûõ èíòåðåñíûõ ñîáûòèé.

Î. Â. Òåðÿåâ
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kardt, L. Jenkovszky, L. Szymanowski, L. Mankiewicz).
Research of tensor polarization of vector particles at high
energies allows one to investigate mechanisms of lepton,
hadron and nuclear reactions (Z.-T. Liang, S. Shimansky,
V. Saleev, B. L. Ioffe) and to reveal also an elegant analogy
to graviton production (B. L. Ioffe) discussed also by
A. Pankov in connection with the possible existence of ad-
ditional spatial dimensions. Some reports were devoted to
deuteron tensor polarization at lower energies (D. Niko-
lenko, J. Uzikov, V. Ladygin, L. Strunov, L. Azhgirej,
T. Vasiliev, M. Janek).

The Gerasimov–Drell-Hearn sum rule, derived first in
Dubna more than 30 years ago, is always in the focus of spin
conferences. The results and further prospects of its experi-
mental check (A. Thomas), and the theoretical analysis of
parity-breaking contributions (K. Kurek) were discussed.

As always, the physics of polarimetries (O. Jinnouchi,
A. Zelensky, O. Seljugin) and the polarized targets (D. Reg-
giani, A. Silenko) have been discussed.

In summary, it would be desirable to dwell on the talks
which can appear as first signs of new directions. The results
(Y. Ohashi) of one of the groups (Spring8), who recently
discovered an exotic baryon with the positive strangeness

interpreted as a «pentaquark», were reported. The polariza-
tion effects have not yet been used to study its properties,
but as spin asymmetries are rather sensitive to the still un-
known quantum numbers of this (and similar) hadron, there
is no doubt that reports on this theme will become usual at
the following spin conferences and meetings. Probably,
similar subjects could be included in the spin programme of
the Nuclotron given by Yu. Pilipenko.

Another perspective subject whose impact at future
spin meetings will obviously grow is neutrino physics. The
consideration of spin variables is completely necessary in
studying nucleon–neutrino scattering (V. Ljubushkin) that
shows a very interesting connection between electroweak
processes at ultrahigh and intermediate energies, and neutri-
no interactions with the dense medium (G. Lykasov). All
this, as well as the report submitted at the final session
(A. Deshpande) about possible supplement of the proton ac-
celerator RHIC by electronic one (eRHIC), made an impres-
sion that new interesting events are in store in spin physics.

O. Teryaev



XIX Ìåæäóíàðîäíûé ñèìïîçèóì

ïî ÿäåðíîé ýëåêòðîíèêå è êîìïüþòèíãó

Ñ 15 ïî 20 ñåíòÿáðÿ â Âàðíå óñïåøíî ïðîøåë XIX
Ìåæäóíàðîäíûé ñèìïîçèóì ïî ÿäåðíîé ýëåêòðîíèêå è
êîìïüþòèíãó (NEC’2003). Òðàäèöèÿ ïðîâåäåíèÿ ýòèõ
ñèìïîçèóìîâ ïîä ýãèäîé ÎÈßÈ âîñõîäèò ê 1963 ã., êî-
ãäà â Áóäàïåøòå ñîñòîÿëñÿ ïåðâûé èç íèõ. Îðãàíèçàòî-
ðàìè «NEC’2003» âûñòóïàëè ÎÈßÈ, ÈßÈßÝ ÁÀÍ (Ñî-
ôèÿ) è ÖÅÐÍ. Ñîïðåäñåäàòåëÿìè ñèìïîçèóìà áûëè:
îò ÎÈßÈ — çàì. äèðåêòîðà ËÈÒ Â. Â. Êîðåíüêîâ, îò
ÈßÈßÝ — ïðîôåññîð È. Âàíêîâ, îò ÖÅÐÍ — ïðîôåñ-
ñîð Ï. Øàðï.

Â ðàáîòå «NEC’2003» ïðèíÿëî ó÷àñòèå áîëåå 80
ó÷åíûõ èç 12 ñòðàí — Ðîññèè, Áîëãàðèè, Øâåéöàðèè,
Ðóìûíèè, ×åõèè, Øâåöèè, Ãåðìàíèè, Âåëèêîáðèòàíèè,
ÑØÀ, Âüåòíàìà, Ãðóçèè è Áåëîðóññèè. Âñåãî áûëî
ïðåäñòàâëåíî 43 óñòíûõ äîêëàäà è 40 ïîñòåðíûõ ïðå-
çåíòàöèé, èç íèõ îò ÎÈßÈ — 15 óñòíûõ äîêëàäîâ è áî-
ëåå 30 ïîñòåðîâ.

Ïðîãðàììà ñèìïîçèóìà âêëþ÷àëà â ñåáÿ ñëåäóþ-
ùèå ñåêöèè: ÿäåðíàÿ è äåòåêòîðíàÿ ýëåêòðîíèêà, òðèã-
ãåðíûå ñèñòåìû è ñèñòåìû ñáîðà äàííûõ, àâòîìàòèçè-
ðîâàííûå ñèñòåìû óïðàâëåíèÿ äëÿ ýêñïåðèìåíòîâ è

óñêîðèòåëåé, èíôîðìàöèîííûå è âû÷èñëèòåëüíûå ñè-
ñòåìû, êîìïüþòèíã äëÿ ýêñïåðèìåíòîâ íà LHC, ïðèìå-
íåíèå ñåòåâûõ òåõíîëîãèé äëÿ ôèçè÷åñêèõ ýêñïåðèìåí-
òîâ, GRID-êîìïüþòèíã è ïðèìåíåíèå íîâûõ êîìïüþ-
òåðíûõ ñðåäñòâ è ìåòîäîâ äëÿ íàó÷íûõ èññëåäîâàíèé.

Áîëüøîé èíòåðåñ íà ñèìïîçèóìå âûçâàëè äîêëàäû
êîîðäèíàòîðîâ êðóïíûõ ìåæäóíàðîäíûõ ïðîåêòîâ, íà-
öåëåííûõ íà èñïîëüçîâàíèå è ðàçâèòèå grid-òåõíîëî-
ãèé. Îñíîâíûì ïðîåêòîì ñîçäàíèÿ òàêîé èíôðàñòðóêòó-
ðû ÿâëÿåòñÿ ïðîåêò LCG (LHC Computing GRID) (äî-
êëàä÷èê — Ë. Ðîáåðòñîí, ÖÅÐÍ). Â åâðîïåéñêîì
ïðîåêòå GrossGrid çàíèìàþòñÿ ñîçäàíèåì grid-ïðèëî-
æåíèé (Ì. Êóíöå, Êàðëñðóý). Â òåñíîì ñîòðóäíè÷åñòâå
ñ grid-ïðîåêòàìè, îðèåíòèðîâàííûìè íà LHC, âåäóòñÿ
ðàáîòû è â äðóãèõ åâðîïåéñêèõ ïðîåêòàõ, íàïðèìåð,
NorduGrid — ðåãèîíàëüíûé ïðîåêò ñêàíäèíàâñêèõ ãî-
ñóäàðñòâ (Î. Ñìèðíîâà, Ëóíä/ÎÈßÈ) è MammoGrid —
ïðèìåíåíèå grid-òåõíîëîãèé äëÿ ñîçäàíèÿ åâðîïåéñêîé
áàçû äàííûõ ìàììîãðàìì (À. Ñîëîìîíèäåñ, Áðèñòîëü).
Íà ñèìïîçèóìå áûëè òàêæå ïðåäñòàâëåíû îáçîðíûå äî-
êëàäû ïî ñîñòîÿíèþ êîìïüþòèíãà â ýêñïåðèìåíòàõ
LHC: ATLAS (À. Âàíÿøèí, Óíèâåðñèòåò øò. Ôëîðèäà),
ALICE (Ï. Õðèñòîâ, ÖÅÐÍ), CMS (ß. Âèëëåðñ, ÖÅÐÍ).
Âåñüìà ïîëåçíûì â êîíòåêñòå îáìåíà îïûòîì è îáúåäè-
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XIX International Symposium

on Nuclear Electronics and Computing

On 15–20 September, the XIX International Sympo-
sium on Nuclear Electronics and Computing (NEC’2003)
was successfully held in Varna, Bulgaria. The tradition of
carrying out such symposia under JINR’s aegis appeared in
1963, when the first symposium was held in Budapest. The
NEC’2003 was organized by JINR, the Institute for Nuclear
Research and Nuclear Energy of the Bulgarian Academy of
Sciences (INRNE BAS, Sofia) and CERN. Co-chairmen of
the symposium were LIT Deputy Director V. V. Korenkov
(JINR), Professor I. Vankov (INRNE) and Professor
P. Sharp (CERN).

More than 80 scientists from 12 countries: Russia, Bul-
garia, Switzerland, Romania, Czechia, Sweden, Germany,
Great Britain, the USA, Vietnam, Georgia and Belarus at-
tended NEC’2003. Forty-three session reports and 40
posters were presented, 15 reports and more than 30 posters
being delivered by JINR attendees.

The programme of the symposium included the follow-
ing sections: detector and nuclear electronics, triggering and
data acquisition, automatic control systems for experiments

and accelerators, information computing systems, LHC
computing, computer networks for physics experiments,
GRID computing, computer applications and new methods
in scientific research.

The reports of coordinators of large international pro-
jects aimed at use and development of grid-technologies at-
tracted particular interest of the symposium attendees. The
main project of creation of such an infrastructure is the pro-
ject LCG (LHC Computing GRID) presented by L. Robert-
son (CERN). The European project GrossGrid deals with
grid-application design (M. Kunze, Karlsruhe). In close co-
operation with the LHC-oriented grid-projects, work is in
progress on other European projects, for example, Nor-
duGrid — a regional project of Scandinavian countries
(O. Smirnova, Lund University/JINR), and MammoGrid —
application of grid-technologies for creation of the Euro-
pean database of mammograms (A. Solomonides, Univ.
Bristol). Review reports were also presented on the status of
computing on the LHC experiments: ATLAS (A. Vania-
chine, Univ. Florida), ALICE (P. Hristov, CERN), CMS
(I. Willers, CERN). Rather useful in the context of ex-
change of experience and integration of gains were reports
on the status and perspectives of using the grid-technologies
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íåíèÿ óñèëèé áûëè äîêëàäû ïî ñîñòîÿíèþ è ïåðñïåêòè-
âàì èñïîëüçîâàíèÿ grid-òåõíîëîãèé â ðàçëè÷íûõ ñòðà-
íàõ Âîñòî÷íîé Åâðîïû: Ðîññèè (Â. Êîðåíüêîâ), Áîëãà-
ðèè (Â. Äèìèòðîâ), Ðóìûíèè (Ô. Áóçàòó), ×åõèè
(È. Êîñèíà), Ãðóçèè (Â. Öóëàÿ). Ïîìèìî îáçîðíûõ äî-
êëàäîâ, ïðîáëåìàòèêà grid áûëà îñâåùåíà â âûñòóïëå-
íèÿõ À. Êðþêîâà (ÍÈÈßÔ ÌÃÓ), Í. Êóçþðèíà (ÈÑÏ
ÐÀÍ), Â. Ëèòâèíà (Êàëèôîðíèéñêèé òåõíîëîãè÷åñêèé
èíñòèòóò). Ñâèäåòåëüñòâîì âûñîêîãî óðîâíÿ êîíôåðåí-
öèè ìîæíî ñ÷èòàòü òàêæå âèçèò ïðîôåññîðà Ã.-Ô. Õîô-
ôìàííà, äèðåêòîðà ÖÅÐÍ ïî êîìïüþòèíãó, äîêëàä êîòî-
ðîãî î âëèÿíèè íàñòóïàþùåé ýïîõè grid íà òåíäåíöèè
ðàçâèòèÿ ìèðîâîé íàóêè âûçâàë îñîáûé èíòåðåñ àóäèòî-
ðèè.

Áîëüøèíñòâî äîêëàäîâ íà «ýëåêòðîííîé ÷àñòè»
ñèìïîçèóìà áûëî ïîñâÿùåíî ðàçðàáîòêå ñèñòåì óïðà-
âëåíèÿ óñêîðèòåëÿìè è ñèñòåì àâòîìàòèçàöèè ýêñïåðè-
ìåíòîâ äëÿ äåéñòâóþùèõ áàçîâûõ óñòàíîâîê ÎÈßÈ —
íóêëîòðîíà ËÂÝ, öèêëîòðîííîãî êîìïëåêñà ËßÐ, ðåàê-

òîðà ÈÁÐ-2 ËÍÔ, à òàêæå äëÿ ñòðîÿùèõñÿ â íàñòîÿùåå
âðåìÿ óñòàíîâîê ÈÐÅÍ è DRIBs (áëåñòÿùàÿ ñîâìåñòíàÿ
ïðåçåíòàöèÿ ñîòðóäíèêîâ ËßÐ Ã. Ãóëüáåêÿíà, Â. Áàøå-
âîãî è Â. Àëåéíèêîâà). Ñ äîêëàäîì î ñîñòîÿíèè èíôîð-
ìàöèîííî-âû÷èñëèòåëüíîé è ñåòåâîé èíôðàñòðóêòóðû
ÎÈßÈ âûñòóïèë äèðåêòîð ËÈÒ Â. Â. Èâàíîâ.

Áîëüøîé âêëàä â íàó÷íóþ ïðîãðàììó ñèìïîçèóìà
âíåñëè áîëãàðñêèå ó÷åíûå è ñïåöèàëèñòû, èõ äîêëàäû
ïî ñèñòåìàì âûñîêîâîëüòíîãî ïèòàíèÿ äåòåêòîðîâ CMS
(ïðîôåññîð È. Âàíêîâ), óïðàâëåíèþ èñòî÷íèêàìè ïèòà-
íèÿ (Ë. Äèìèòðîâ), ìîáèëüíûì ñèñòåìàì äîçèìåòðè÷å-
ñêîãî êîíòðîëÿ (Ë. Öàíêîâ) âûçâàëè áîëüøîé èíòåðåñ.

Î÷åíü îòðàäíî, ÷òî îêîëî 25 % ó÷àñòíèêîâ — ýòî
ìîëîäûå ó÷åíûå äî 35 ëåò, à òàêæå ñòóäåíòû è àñïèðàí-
òû. Áîëüøóþ ïîìîùü â îêàçàíèè ôèíàíñîâîé ïîääåðæ-
êè ó÷àñòèÿ ìîëîäåæè îêàçàë ÖÅÐÍ, Ã.-Ô. Õîôôìàíí
âûäåëèë íà ýòè öåëè ñïåöèàëüíûé ãðàíò, â ðåçóëüòàòå
÷åãî â ðàáîòå «NEC’2003» ñìîãëè ïðèíÿòü ó÷àñòèå äå-
âÿòü ñòóäåíòîâ è àñïèðàíòîâ.

Â. Êîðåíüêîâ
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in various countries of East Europe: in Russia (V. V. Ko-
renkov), Bulgaria (V. Dimitrov), Romania (F. Buzatu),
Czechia (J. Kosina), Georgia (V. Tsulaia). In addition, the
Grid problems were considered in reports delivered by
A. Kryukov (SINP MSU, Moscow), N. Kuzjurin (ISP of
RAS, Moscow), V. Litvin (California Institute of Technolo-
gy). Avisit of Professor H.-F. Hoffmann, CERN Director on
Computing, whose report on the influence of the upcoming
Grid epoch on the tendency of the development of global
science generated interest among NEC attendees, became
one more testimony of the high level of the scientific forum.

Most reports of the «electronic section» of the sympo-
sium were devoted to control engineering of accelerators
and experiments automation systems for the JINR basic fa-
cilities — LHE Nuclotron, FLNR cyclotron complex,
IBR-2 reactor (FLNP), as well as for currently created in-
stallations IREN and DRIBs (brilliant joint presentation of

FLNR staff members G. Gulbekian, V.Bashevoy and
V. Aleinikov). LIT Director V. V. Ivanov reported on the
status of the JINR information infrastructure.

A major contribution to the NEC’2003 scientific pro-
gramme was made by Bulgarian scientists and experts.
Their reports on the systems of high-voltage power supply
of CMS detectors (professor I. Vankov), control over power
supplies (L. Dimitrov), mobile systems for detecting gam-
ma-radiation sources (L. Tsankov) generated great interest.

It is very pleasant to note that almost 25 % of the par-
ticipants were scientists under 35 years of age as well as stu-
dents and postgraduate students. CERN provided financial
support of involvement of youth, H. F. Hoffmann had allo-
cated a special grant for these purposes, thus nine students
and postgraduate students were able to attend NEC’2003.

V. Korenkov

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS

Âàðíà (Áîëãàðèÿ), 20 ñåíòÿáðÿ.
Çàêðûòèå XIX Ìåæäóíàðîäíîãî ñèìïîçèóìà ïî
ÿäåðíîé ýëåêòðîíèêå è êîìïüþòèíãó.
Ñëåâà íàïðàâî: È. Âàíêîâ (ÈßÈßÝ), Â. Êîðåíüêîâ
(ÎÈßÈ), Ã.-Ô. Õîôôìàíí (ÖÅÐÍ)

Varna (Bulgaria), 20 September.
Closing ceremony of XIX International Symposium
on Nuclear Electronics and Computing.
From left to right: I. Vankov (INRNE),
V. Korenkov (JINR), H.-F. Hoffmann (CERN)



� Èçáðàííûå âîïðîñû òåîðåòè÷åñêîé ôèçèêè è àñòðî-
ôèçèêè: Ñá. íàó÷. òð., ïîñâÿù. 70-ëåòèþ Â. Á. Áåëÿå-
âà / Ðåä.-ñîñò.: À. Ê. Ìîòîâèëîâ è Ô. Ì. Ïåíüêîâ . —
Äóáíà: ÎÈßÈ, 2003. — 167 ñ.: èë. — (ÎÈßÈ,
Ä4-2003-89). — Áèáëèîãð.: â êîíöå ðàáîò.
Selected Aspects of Theoretical Physics and Astro-
physics: Collect. dedicated to the 70th anniv. of V. Be-
lyaev / Edit. and compiled by A. Motovilov and F. Pen-
kov. — Dubna: JINR, 2003. — 167 p.: ill. — (JINR,
D4-2003-89). — Bibliogr.: end of papers.

� Cooperation Between JINR and Romanian Scientific
Centres and Universities: Proc. of the round-table meet-
ing «Romania at JINR» held in the framework of the 94th
session of the JINR Scientific Council on 6 June 2003 /
Ed.: V. Kadyshevsky et al. — Dubna: JINR, 2003. —
80 p.: ill. — (JINR; 2003-120).

� Advanced Materials and Their Characterization: JINR–
Romanian Workshop, Dubna, March 18–22, 2002. Pro-
ceedings / Ed.: V. V. Sikolenko and M. Balasoiu. Dubna:
JINR, 2003. — 130 p.: ill. — Bibliogr.: end of papers.

� Joint JINR–Romania Summer School on Neutron
Physics for Investigations of Nuclei, Condensed Matter
and Life Sciences (2002; Baia Mare): Proc. ..., Baia
Mare, Romania, July 1–7, 2002. — Dubna: JINR,
2003. — 87 p.: ill. — (JINR, E3-2003-126). — Bibliogr.:
ends of papers.

� Advanced Research Workshop on High Energy Spin
Physics (DUBNA-SPIN-03) (10; 2003; Dubna): Ab-
stracts, Dubna, Sept. 16–20, 2003. — Dubna: JINR,
2003. — 37 p. — (JINR, E1,2-2003-158).

� International Conference on Ion Sources (ICIS’03) (10;
2003; Dubna): Abstracts ..., Dubna, Sept.8–13, 2003. —
Dubna: JINR, 2003. — 222 p.: ill. — (JINR,
E9-2003-160).

� International Symposium on Nuclear Electronics &
Computing (NEC’2003) (19; 2003; Varna): Book of Ab-
stracts ..., Varna, Bulgaria, Sept.15–20, 2003. — Dubna:
JINR, 2003. — 50 ð. — (JINR, E10,11- 2003-157).

� Nuclear Structure and Related Topics: Contributions of
the Intern. Conf., Dubna, Sept. 2–6, 2003. Supported by
the Heisenberg–Landau programme. — Dubna: JINR,
2003. — 75 p.: ill. — (JINR, E4-2003-142) . — Bibli-
ogr.: ends of papers.

� Âëàäèìèð Èîñèôîâè÷ Âåêñëåð / Ðåä.-ñîñò.: Ì. Ã. Øà-
ôðàíîâà. — Äóáíà: ÎÈßÈ, 2003. — 407 ñ.: èë. —
(ÎÈßÈ, 2003-60).
Vladimir Iosifovich Veksler / Editor-compiler M. Shaf-
ranova. — Dubna: JINR, 2003. — 407 p.: ill. — (JINR,
2003-60).

� Áèáëèîãðàôè÷åñêèé óêàçàòåëü ðàáîò ñîòðóäíèêîâ
Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé /
Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé,
ÍÒÁ. — Äóáíà: ÎÈßÈ, 1966–2003. ×. 42: 2002. —
Äóáíà: ÎÈßÈ, 2003. — 214 ñ. — (ÎÈßÈ, 2003-169).
Bibliographic Index of Papers Published by JINR Staff
Members / Joint Institute for Nuclear Research, STL. —
Dubna: JINR, 1966–2003. P. 42: 2002. — Dubna: JINR,
2003. — 214 p. — (JINR, 2003-169).
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ÍÎÂÛÅ ÏÓÁËÈÊÀÖÈÈ
NEW PUBLICATIONS

Ý×Àß PARTICLES AND NUCLEI

� Âûøåë â ñâåò î÷åðåäíîé âûïóñê æóðíàëà «Ôèçèêà
ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (2003. Ò. 34,
âûï. 4), âêëþ÷àþùèé ñëåäóþùèå ñòàòüè:
Êàäìåíñêèé À. Ã., Ñàìàðèí Â. Â., Òóëèíîâ À. Ô. Ðåãó-
ëÿðíîå è ñòîõàñòè÷åñêîå äâèæåíèå â êðèñòàëëå
ïðè êàíàëèðîâàíèè. Ýâîëþöèÿ ïîòîêà ÷àñòèö â òîë-
ñòîì êðèñòàëëå.
Ãðèãîðüåâ Å. Ï. Ñìåøèâàíèå ñîñòîÿíèé ðàçëè÷íûõ
ïîëîñ â äåôîðìèðîâàííûõ ÿäðàõ.
Æèâîïèñöåâ Ô. À., Õóðýëñóõ Ñ. Ïëîòíîñòè âîçáó-
æäåííûõ ÷àñòè÷íî-äûðî÷íûõ ñîñòîÿíèé â ôèçèêå
ÿäåðíûõ ðåàêöèé.
Áçíóíè Ñ. À., Áàðàøåíêîâ Â. Ñ., Æàìêî÷ÿí Â. Ì., Ñî-

ñíèí À. Í., Ïîëÿíñêè À., Õóäàâåðäÿí À. Ã. Ïåðñïåê-
òèâíûå ýëåêòðîÿäåðíûå ñèñòåìû.
×õàèäçå Ë., Äæîáàâà Ò., Òåâçàäçå Þ., Ãàðñåâàíèøâè-

ëè Â. Ïåðåìåííûå ñâåòîâîãî ôðîíòà â âûñîêîýíåðãå-
òè÷åñêèõ àäðîí-àäðîííûõ è ÿäðî-ÿäåðíûõ ñîóäàðå-
íèÿõ.
Ôèëü÷åíêîâ Â. Â. Ìåòîä ðåãèñòðàöèè íåéòðîíîâ
â èçó÷åíèè ïðîöåññà ìþîííîãî êàòàëèçà.

� A regular issue (2003. V. 34, No. 4) of the journal
«Physics of Elementary Particles and Atomic Nuclei»
has been published. It includes the following articles:
Kadmenskii A. G., Samarin V. V., Tulinov A. F. Regular
and Statistical Motion in a Crystal at Channelling. Evo-
lution of the Particle Flux in a Thick Crystal.
Grigoriev E. P. Mixing of the Band States in Deformed
Nuclei.
Zhivopistsev F. A., Khurelsukh S. The Densities of Excit-
ed Particle-Hole States in Nuclear Reaction Physics.
Bznuni S. A., Barashenkov V. S., Zhamkochyan V. M.,

Sosnin A. N., Polanski A., Khudaverdyan A. G. Perspec-
tive Accelerator Driven Systems.
Chkhaidze L., Djobava T., Tevzadze Yu., Garsevan-

ishvili V. Light Front Variables in High-Energy
Hadron–Hadron and Nucleus–Nucleus Interactions.
Filchenkov V. V. Neutron Detection Method in the Study
of the Muon Catalysis Process.



2004
95-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ 15–16 ÿíâàðÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå ïî ýêñïåðèìåíòàì ÈÔÂÝ–ÎÈßÈ
«Íåéòðèííûé äåòåêòîð NOMAD–HARP»

ÿíâàðü, Äóáíà

Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìàòåìàòèêà, êîìïüþòåðû, îáðàçîâàíèå» 26–31 ÿíâàðÿ, Äóáíà
Êâàíòîâûå è êëàññè÷åñêèå èíòåãðèðóåìûå ñèñòåìû 26–29 ÿíâàðÿ, Äóáíà
Çèìíÿÿ øêîëà ïî òåîðåòè÷åñêîé ôèçèêå 30 ÿíâàðÿ – 7 ôåâðàëÿ,

Äóáíà
Ôèíàíñîâûé êîìèòåò ÎÈßÈ 19–20 ôåâðàëÿ, Äóáíà
Çèìíÿÿ øêîëà «Ãåíåðàöèÿ è èñïîëüçîâàíèå èìïóëüñíûõ ïîòîêîâ íåéòðîíîâ ñâåðõ-
âûñîêîé ïëîòíîñòè íà îñíîâå ÿäåðíûõ ðåàêòîðîâ è áîëüøèõ óñêîðèòåëåé»

23–29 ôåâðàëÿ, Âàéäåí,
Ãåðìàíèÿ

Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè NEMO 24–29 ôåâðàëÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå ïî ïðîáëåìàì íåéòðèííîé ôèçèêè 15–18 ìàðòà, Äóáíà
Êîìèòåò ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðàâèòåëüñòâ ãîñóäàðñòâ — ÷ëåíîâ ÎÈßÈ 18–19 ìàðòà, Äóáíà
Ïðîãðàììíî-êîíñóëüòàòèâíûé êîìèòåò ïî ÿäåðíîé ôèçèêå 1–2 àïðåëÿ, Äóáíà
Ïðîãðàììíî-êîíñóëüòàòèâíûé êîìèòåò ïî ôèçèêå ÷àñòèö 5–6 àïðåëÿ, Äóáíà
Ïðîãðàììíî-êîíñóëüòàòèâíûé êîìèòåò ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä 19–20 àïðåëÿ, Äóáíà
Êîíôåðåíöèÿ îïåðàòîðîâ è ïîëüçîâàòåëåé ñåòè ñïóòíèêîâîé ñâÿçè è âåùàíèÿ ÐÔ 13–16 àïðåëÿ, Äóáíà
Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè 26–29 ìàÿ, Äóáíà
III Ñèñàêÿíîâñêèå ÷òåíèÿ ìàé, Åðåâàí
XII Åâðîïåéñêàÿ øêîëà ïî ôèçèêå âûñîêèõ ýíåðãèé 30 ìàÿ – 12 èþíÿ,

Èñïàíèÿ
Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè «Áàéêàë» 1–4 èþíÿ, Äóáíà
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2004
The 95th session of the JINR Scientific Council 15–16 January, Dubna
IHEP–JINR Workshop on NOMAD–HARP Neutrino Detector Experiments January, Dubna
International conference «Mathematics, Computers, Education» 26–31 January, Dubna
Quantum and Classical Integrable Systems 26–29 January, Dubna
Winter School on Theoretical Physics 30 January – 7 February,

Dubna
JINR Finance Committee 19–20 February, Dubna
Winter school «Generation and Use of Pulsed Neutron Fluxes of Superhigh Density
on the Basis of Nuclear Reactors and Large Accelerators»

23–29 February,
Weiden, Germany

Workshop on NEMO Collaboration 24–29 February, Dubna
Workshop on Neutrino Physics 15–18 March, Dubna
Committee of Plenipotentiaries of JINR Member States Governments 18–19 March, Dubna
Programme Advisory Committee for Nuclear Physics 1–2 April, Dubna
Programme Advisory Committee for Particle Physics 5–6 April, Dubna
Programme Advisory Committee for Condensed Matter Physics 19–20 April, Dubna
Conference of Operators and Users of RF Satellite Broadcast Net 13–16 April, Dubna
International Seminar on Interaction of Neutrons with Nuclei (ISINN-12) 26–29 May, Dubna
III Sissakian Readings May, Yerevan
XII European School on High-Energy Physics 30 May – 12 June, Spain
BAIKAL Collaboration Workshop 1–4 June, Dubna
The 96th session of the JINR Scientific Council June, Dubna

ÏËÀÍ ÑÎÂÅÙÀÍÈÉ ÎÈßÈ
SCHEDULE OF JINR MEETINGS



96-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ èþíü, Äóáíà
ßäåðíàÿ ìåäèöèíà â XXI âåêå 19–24 èþíÿ, Äóáíà
XI Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìåòîäû ñèììåòðèè â ôèçèêå» 21–24 èþíÿ, Ïðàãà
Ðàáî÷åå ñîâåùàíèå ïî ïðîåêòó ÄÂÈÍ 24–25 èþíÿ, Äóáíà
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ðàñïðåäåëåííûå âû÷èñëåíèÿ è Grid-òåõíîëîãèè
â íàóêå è îáðàçîâàíèè»

29 èþíÿ – 2 èþëÿ, Äóáíà

Ìåæäóíàðîäíàÿ ëåòíÿÿ øêîëà ïî ñîâðåìåííîé ìàòåìàòè÷åñêîé ôèçèêå 4–18 èþëÿ, Äóáíà
Ìåæäóíàðîäíûé ñèìïîçèóì ïî ýêçîòè÷åñêèì ÿäðàì «EXON-2004» 5–12 èþëÿ, Ïåòåðãîô
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ñèììåòðèè è ñïèí» 6–11 èþëÿ, Ïðàãà
Ìåæðåãèîíàëüíàÿ (ìåæäóíàðîäíàÿ) êîìïüþòåðíàÿ øêîëà
«Ëåòíèé óíèâåðñèòåò–2004»

13 èþëÿ – 3 àâãóñòà,
Äóáíà, Ðàòìèíî

Ìåæäóíàðîäíàÿ øêîëà ïî èçáðàííûì âîïðîñàì òåîðèè ÿäðà 20–29 èþëÿ, Äóáíà
V Ìåæäóíàðîäíîå ñîâåùàíèå «Ôèçèêà î÷åíü áîëüøèõ ìíîæåñòâåííîñòåé» àâãóñò, Ñëîâàêèÿ
Áîãîëþáîâñêàÿ êîíôåðåíöèÿ «Ïðîáëåìû òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè» 1–7 ñåíòÿáðÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå ïî ïðîåêòó ÍÈÑ 23–24 ñåíòÿáðÿ, Äóáíà
XVII Áàëäèíñêèé ìåæäóíàðîäíûé ñåìèíàð ïî ïðîáëåìàì ôèçèêè âûñîêèõ
ýíåðãèé «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ õðîìîäèíàìèêà»

27 ñåíòÿáðÿ – 2 îêòÿáðÿ,
Äóáíà

VIII ðàáî÷åå ñîâåùàíèå «Òåîðèÿ íóêëåàöèè è åå ïðèìåíåíèÿ» 1–31 îêòÿáðÿ, Äóáíà
XIX Ðîññèéñêàÿ êîíôåðåíöèÿ ïî óñêîðèòåëÿì çàðÿæåííûõ ÷àñòèö 4–9 îêòÿáðÿ, Äóáíà
Êîíôåðåíöèÿ «Ïåðñïåêòèâû ðàçâèòèÿ ìóëüòèìåäèéíîé ñïóòíèêîâîé ñâÿçè
è âåùàíèÿ â Ðîññèè è ñòðàíàõ ÑÍÃ»

12–15 îêòÿáðÿ, Äóáíà

Ïðîãðàììíî-êîíñóëüòàòèâíûé êîìèòåò ïî ÿäåðíîé ôèçèêå íîÿáðü, Äóáíà
Ïðîãðàììíî-êîíñóëüòàòèâíûé êîìèòåò ïî ôèçèêå ÷àñòèö íîÿáðü, Äóáíà
Ïðîãðàììíî-êîíñóëüòàòèâíûé êîìèòåò ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä íîÿáðü, Äóáíà
Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè «Áàéêàë» 30 íîÿáðÿ–3 äåêàáðÿ,

Äóáíà
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Nuclear Medicine in the 21st Century 19–24 June, Dubna
XI international conference «Symmetry Methods in Physics» 21–24 June, Prague
DVIN Workshop 24–25 June, Dubna
International conference «Distributed Computing and Grid Technologies
in Science and Education»

29 June – 2 July, Dubna

Advanced Summer School on Modern Mathematical Physics 4–18 July, Dubna
International symposium «EXON-2004» 5–12 July, Petergof
International conference «Symmetry and Spin» 6–11 July, Prague
International computer school «Summer University – 2004» 13 July – 3 August,

Dubna, Ratmino
International school «Selected Topics on Nuclear Theory» 20–29 July, Dubna
V international meeting «Very High Multiplicity Physics» August, Slovakia
N. Bogoliubov conference «Problems of Theoretical and Mathematical Physics» 1–7 September, Dubna
NIS Workshop 23–24 September, Dubna
XVII Baldin international seminar on high energy physics problems
«Relativistic Nuclear Physics and Quantum Chromodynamics»

27 September – 2 October,
Dubna

VIII research workshop «Nucleation Theory and Applications» 1–31 October, Dubna
Russian Particle Accelerator Conference (RUPAC-2004) 4–9 October, Dubna
Conference «Prospects for Multimedia Satellite Net and Broadcasting in Russia and CIS» 12–15 October, Dubna
Programme Advisory Committee for Nuclear Physics November, Dubna
Programme Advisory Committee for Particle Physics November, Dubna
Programme Advisory Committee for Condensed Matter Physics November, Dubna
BAIKAL Collaboration Workshop 30 November – 3 December,

Dubna

ÏËÀÍ ÑÎÂÅÙÀÍÈÉ ÎÈßÈ
SCHEDULE OF JINR MEETINGS
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