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Ñî âðåìåíè îòêðûòèÿ îáîëî÷å÷íîé ìîäåëè ÿäðà èç-
âåñòíî, ÷òî ñðåäíåå ïîëå ÿäðà, â êîòîðîì íàõîäÿòñÿ íó-
êëîíû, õàðàêòåðèçóåòñÿ î÷åíü ñèëüíûì ñïèí-îðáèòàëü-
íûì âçàèìîäåéñòâèåì. Ïðè òàêîì ñèëüíîì âçàèìîäåé-
ñòâèè îäíî÷àñòè÷íûå ñîñòîÿíèÿ ñ îäíèì è òåì æå
îðáèòàëüíûì ìîìåíòîì, íî ñ ðàçíîé îðèåíòàöèåé ñïè-
íà îòíîñèòåëüíî îðáèòàëüíîãî ìîìåíòà èìåþò ñóùå-
ñòâåííî ðàçíûå ýíåðãèè. Ðàçíèöà ñîñòàâëÿåò íåñêîëüêî
ÌýÂ. Â òî æå âðåìÿ áëàãîäàðÿ ñèëüíîìó ñïèí-îðáèòàëü-
íîìó ðàñùåïëåíèþ áëèçêèìè ïî ýíåðãèè îêàçûâàþòñÿ
îäíî÷àñòè÷íûå ñîñòîÿíèÿ, ÷üè îðáèòàëüíûå ìîìåíòû
ðàçëè÷àþòñÿ íà 2h, à ïîëíûå óãëîâûå ìîìåíòû — íà h.
Ýòè îäíî÷àñòè÷íûå ñîñòîÿíèÿ è ôîðìèðóþò äóáëåòû. Ñ
òî÷êè çðåíèÿ òåîðèè ãðóïï óäîáíî ââåñòè â ðàññìîòðå-
íèå ïîíÿòèÿ î ïñåâäîîðáèòàëüíîì ìîìåíòå, ðàâíîì
àðèôìåòè÷åñêîìó ñðåäíåìó îðáèòàëüíûõ ìîìåíòîâ
áëèçêèõ ïî ýíåðãèè îäíî÷àñòè÷íûõ ñîñòîÿíèé, îáðàçó-
þùèõ äóáëåò, è î ïñåâäîñïèíå, êîòîðûé ðàâåí 1/2h. Òî-
ãäà ìîæíî ãîâîðèòü, ÷òî â ñïåêòðàõ îäíî÷àñòè÷íûõ ñî-
ñòîÿíèé ÿäåð ïðîÿâëÿåòñÿ ïñåâäîñïèíîâàÿ ñèììåòðèÿ.
Äîëãîå âðåìÿ ïðè÷èíà åå âîçíèêíîâåíèÿ îñòàâàëàñü íå-
ÿñíîé. Ëèøü ñîâñåì íåäàâíî ñòàëî ïîíÿòíî, ÷òî ïðè÷è-

íîé âîçíèêíîâåíèÿ òàêîé ñèììåòðèè ÿâëÿåòñÿ ïðèáëè-
æåííîå ðàâåíñòâî ïî àáñîëþòíîé âåëè÷èíå ñêàëÿðíîãî
è âåêòîðíîãî ñðåäíèõ ÿäåðíûõ ïîòåíöèàëîâ. Îäíàêî â
íåðåëÿòèâèñòñêîì ïîäõîäå ïðèñóòñòâóåò òîëüêî îäèí
ïîòåíöèàë, ÿâëÿþùèéñÿ ñóììîé ñêàëÿðíîãî è
âåêòîðíîãî ïîòåíöèàëîâ. Ïîýòîìó àíàëèç ÿâëåíèé,
ñâÿçàííûõ ñ ïñåâäîñïèíîâîé ñèììåòðèåé, âîçìîæåí
òîëüêî íà îñíîâå ðåëÿòèâèñòñêîãî ïîäõîäà.

Â ðàáîòå Â. Â. Âîðîíîâà è Ð. Â. Äæîëîñà «Ïñåâäî-
ñïèíîâàÿ ñèììåòðèÿ è ñòðóêòóðà ÿäåð ñ Z � 100» â ðàì-
êàõ ðåëÿòèâèñòñêîé òåîðèè ñðåäíåãî ïîëÿ ÿäðà èññëåäó-
åòñÿ çàâèñèìîñòü îñòàòî÷íîãî âçàèìîäåéñòâèÿ íóêëî-
íîâ â ÿäðàõ îò ïñåâäîñïèíà. Èìåííî ýòîò êîíêðåòíûé
âîïðîñ ïðåäñòàâëÿåòñÿ âàæíûì, ïîòîìó ÷òî íàèáîëåå
ÿðêî ïñåâäîñïèíîâàÿ ñèììåòðèÿ ïðîÿâëÿåòñÿ â ñïåê-
òðàõ íåêîòîðûõ ðîòàöèîííûõ ïîëîñ íå÷åòíûõ äåôîðìè-
ðîâàííûõ ÿäåð, â êîòîðûõ ðàñùåïëåíèå ïñåâäîñïèíî-
âûõ äóáëåòîâ ìàëî è ñîñòàâëÿåò âñåãî íåñêîëüêî äåñÿò-
êîâ êýÂ. Ïðè÷èíîé ìàëîé âåëè÷èíû ðàñùåïëåíèÿ
ìîæåò áûòü òîëüêî ñëàáàÿ çàâèñèìîñòü îò ïñåâäîñïèíà
âçàèìîäåéñòâèÿ ÷àñòèöà–îñòîâ. Â. Â. Âîðîíîâ è
Ð. Â. Äæîëîñ ïîêàçàëè, ÷òî çàâèñèìîñòü îñòàòî÷íûõ ñèë
îò ïñåâäîñïèíà â òÿæåëûõ ÿäðàõ ñëàáàÿ è, êàê ñëåä-
ñòâèå, ñëàáîé îêàçûâàåòñÿ çàâèñèìîñòü îò ïñåâäîñïèíà
âçàèìîäåéñòâèÿ ÷àñòèöà–îñòîâ. Ýòî è ïðèâîäèò ê ìàëîé
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Since the discovery of the Nuclear Shell Model it has
been known that a nuclear mean field is characterized by a
very strong spin-orbital interaction. This interaction is so
strong that the single-particle states having the same orbital
momenta but different total angular momenta have very dif-
ferent energies. The difference is of the order of several
MeV. At the same time, due to a strong spin-orbital splitting
the single-particle states whose orbital momenta are distin-
guished by 2h, and total angular momenta by 1h are very
close in energy and form doublets. From the point of view of
the group theory, it is convenient in such a situation to intro-
duce into consideration pseudo-orbital momentum which is
equal to an arithmetical average of the orbital momenta of
the two single-particle states, which are close in energy, and
the pseudospin equal to 1/2h. For a long time, the physical
grounds of the pseudospin symmetry have been unclear.
The progress in understanding of the source of the
pseudospin symmetry has been achieved only recently. It
was shown that the reason for appearance of approximate

degeneracy in the spectra of the single-particle states is an
approximate equality in the absolute values of scalar and
vector average nuclear potentials. However, in the nonrela-
tivistic approach there is only one potential which is a sum
of scalar and vector potentials. It means that analysis of the
phenomena related to the pseudospin symmetry is possible
only on a basis of the relativistic approach.

In the paper by V. V. Voronov and R. V. Jolos
«Pseudospin Symmetry and Structure of Nuclei with
Z�100» a pseudospin dependence of the residual forces in
nuclei is considered in the framework of the Relativistic
Mean Field Approach. Investigation of this problem is very
important because the pseudospin symmetry is manifested
most evidently in the spectra of some rotational bands of
odd deformed nuclei in which splitting of the pseudospin
doublets does not exceed several tens of KeV. A reason for a
small splitting can only be a weak pseudospin dependence
of the particle-core coupling. In the paper by V. V. Voronov
and R. V. Jolos it is shown that a pseudospin dependence of
the residual forces in heavy nuclei is weak and, as a conse-
quence, a pseudospin dependence of the particle-core coup-
ling is weak too. This is a reason for a small splitting of the
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âåëè÷èíå ðàñùåïëåíèÿ ïñåâäîñïèíîâûõ äóáëåòîâ,
îáðàçîâàííûõ âåêòîðíîé ñâÿçüþ ïñåâäîñïèíà íå÷åòíî-
ãî íóêëîíà è ïñåâäîîðáèòàëüíîãî ìîìåíòà îñòîâà.
Â ðàáîòå ðàññìîòðåíû òàêæå íåêîòîðûå âîçìîæíîñòè
ýêñïåðèìåíòàëüíîãî èññëåäîâàíèÿ ïðîÿâëåíèé
ïñåâäîñïèíîâîé ñèììåòðèè â ñïåêòðàõ íå÷åòíûõ ÿäåð ñ
Z � 100.

Jolos R. V., Voronov V. V. nucl-th/0610079; íàïðàâëåíî â
æóðíàë «ßäåðíàÿ ôèçèêà».

Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà

Âàæíûé øàã â ñîçäàíèè äåòåêòîðà TRD ALICE

Îäíèì èç îñíîâíûõ äåòåêòîðîâ ýêñïåðèìåíòà
ALICE (ÖÅÐÍ) ÿâëÿåòñÿ äåòåêòîð ïåðåõîäíîãî èçëó÷å-
íèÿ (TRD) äëÿ èäåíòèôèêàöèè ýëåêòðîíîâ. Îí âêëþ÷à-
åò 540 ïðîâîëî÷íûõ êàìåð ñ ÷óâñòâèòåëüíîé ïëîùàäüþ
îêîëî1 1� ì. Êàæäàÿ êàìåðà ñîäåðæèò ñëîèñòûé «ðàäèà-
òîð» òîëùèíîé 4,8 ñì, äðåéôîâûé ïðîìåæóòîê äëèíîé
3 ñì è ïðîìåæóòîê 0,7 ñì, ãäå îñóùåñòâëÿåòñÿ ãàçîâîå
óñèëåíèå. Èíôîðìàöèÿ ñ êàìåð ñ÷èòûâàåòñÿ ñ êàòîäîâ.
Ýòîò êðóïíåéøèé â ìèðå äåòåêòîð ïåðåõîäíîãî èçëó÷å-
íèÿ ÿâëÿåòñÿ îäíîâðåìåííî è òðåêîâûì ïðèáîðîì

â óñòàíîâêå ALICE. Êàìåðû ñîçäàþòñÿ ñîâìåñòíî ñî-
òðóäíèêàìè óíèâåðñèòåòîâ Ãåéäåëüáåðãà è Ôðàíêôóð-
òà, GSI (Äàðìøòàäò), ËÂÝ ÎÈßÈ (Äóáíà) è ÍÈÔßÒ
(Áóõàðåñò). Ðóêîâîäèòåëü ïðîåêòà — ïðîôåññîð
Èîãàííà Øòàõåëü èç Ãåéäåëüáåðãñêîãî óíèâåðñèòåòà.

Äåòåêòîð èìååò öèëèíäðè÷åñêóþ ôîðìó è ñîñòîèò
èç 18 ñóïåðìîäóëåé. Îäèí ñóïåðìîäóëü, äëèíîé 7 ìå-
òðîâ, âêëþ÷àåò 6 «ñëîåâ» ïî 5 êàìåð â êàæäîì ñëîå. Îá-
ùåå êîëè÷åñòâî ýëåêòðîííûõ ðåãèñòðèðóþùèõ êàíàëîâ
TRD-äåòåêòîðà — îêîëî 1,2 ìëí.

Â ËÂÝ ÎÈßÈ ðàáîòû ïî ñîçäàíèþ è òåñòèðîâàíèþ
ïðîâîëî÷íûõ êàìåð äëÿ ïðîåêòà TRD/ALICE âåäóòñÿ â
íîâîé ëàáîðàòîðèè äåòåêòîðîâ ñ «÷èñòûìè» ïîìåùåíè-
ÿìè è ñîâðåìåííûì òåõíîëîãè÷åñêèì îáîðóäîâàíèåì
(àâòîìàòèçèðîâàííûå ñòåíäû äëÿ èñïûòàíèé äåòåêòî-
ðîâ, óïðàâëÿåìûé êîìïüþòåðîì íàìîòî÷íûé ñòàíîê,
íîâûå ïðèáîðû äëÿ èçìåðåíèÿ ñ âûñîêîé òî÷íîñòüþ ñî-
äåðæàíèÿ êèñëîðîäà â ãàçå êàìåðû è äð.). Ïðîôåññîðà
Ð. Ýìàð (ÖÅÐÍ), Ð. Õîéåð (DESY), Í. Çàìôèð (ÍÈÔßÒ),
Ð. Ê¸ïêå (BMBF), ïîñåòèâøèå íîâóþ ëàáîðàòîðèþ, âû-
ñîêî îöåíèëè òåõíîëîãè÷åñêèé óðîâåíü ñîçäàíèÿ äåòåê-
òîðîâ. Ðàáîòû ïî ïðîåêòó TRD/ALICE â ÎÈßÈ êîîðäè-
íèðóåò ïðîôåññîð Þ. Â. Çàíåâñêèé. Çäåñü óæå ñîçäàíî
áîëåå 80 êàìåð, áîëüøàÿ ÷àñòü èç íèõ ïåðåâåçåíà â Ãåð-
ìàíèþ, ãäå ïðîâîäÿòñÿ èõ äîïîëíèòåëüíûå èñïûòàíèÿ è
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pseudospin doublets which are produced by a vector coup-
ling of the pseudospin of an odd particle and a pseudo-or-
bital momentum of a core.

Some possibilities for experimental investigations of
the manifestations of the pseudospin symmetry in the spec-
tra of odd nuclei with Z�100 are indicated as well.

Jolos R. V., Voronov V. V. nucl-th/0610079; submitted to
«Yad. Fiz.».

Veksler and Baldin Laboratory of High
Energy Physics

ALICE TRD takes big step forward

One of the major detector components at the ALICE
experiment (CERN) is the Transition Radiation Detector
(TRD) for electrons identification. It consists of 540 readout
chambers with sensitive area about1 1� m. The total number
of electronics channels is about 1.2 million. Each chamber
has 4.8 cm thick radiator, 3 cm drift length and 0.7 cm am-
plification gap. The induced charge is read out at the back

plane via copper pads. The chambers production is arranged
by the collaboration of the University of Heidelberg, the
University of Frankfurt, GSI (Darmstadt), JINR (Dubna),
and NIPNE (Bucharest). The mass production of the cham-
bers started in 2005. The leader of the ALICE TRD project
is Professor Johanna Stachel from Heidelberg University.

TRD is also the tracking detector at the ALICE experi-
ment. It performed as a cylinder and consists of 18 super-
modules. Each supermodule of 7 m length includes six lay-
ers with five chambers in the layer.

At JINR LHE the construction and testing of TRD
chambers was arranged in new Detector Lab with modern
equipment like winding machine under PC control, auto-
matic test stand for chambers testing, high precision oxy-
genmeters, etc. Professors Robert Aymar (CERN), Rolf
Houer (DESY), Nikolae Zamfir (NIPNE), Rainer Koepke
(BMBF) have visited this new Laboratory. They were intro-
duced to the technology process of the chambers production
and were very impressed. The coordinator of the TRD
ALICE Project at JINR is Professor Yuri Zanevsky. By now
more than 80 TRD chambers have been constructed and
tested, most part of them was shipped to Germany for fur-
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ñáîðêà ñóïåðìîäóëåé. Â îêòÿáðå òåêóùåãî ãîäà
ñïåöèàëèñòàìè TRD-êîëëàáîðàöèè â Ãåéäåëüáåðãå áûë
ñìîíòèðîâàí ïåðâûé ñóïåðìîäóëü. Îí óñïåøíî ïðîøåë
ñòåíäîâûå èñïûòàíèÿ è ïåðåâåçåí â ÖÅÐÍ äëÿ
èíòåãðàöèè â óñòàíîâêó ALICE.

1. Lippmann C. et al. The ALICE Transition Radiation De-
tector // Proc. of the SNIC Conference, SLAC, April 3–6, 2006.

2. Altipnar S. et al. ALICE TRD Manufacturing at GSI, Sta-
tus of Chambers Production and Testing // GSI Scientific Report.
2005. P. 283.

3. Fateev O. et al. Status of ALICE TRD Chambers Produc-
tion and Testing at JINR. JINR Commun. (in print);
http://lhedl.jinr.ru/.

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Â ðàáîòå, âûïîëíåííîé â Ëàáîðàòîðèè ôèçèêè ÷à-
ñòèö ÎÈßÈ è Íàó÷íî-èññëåäîâàòåëüñêîì èíñòèòóòå

ïðèêëàäíîé ìàòåìàòèêè è àâòîìàòèçàöèè ÊÁÍÖ ÐÀÍ
(Íàëü÷èê), ðàññìîòðåíû òðåõíåéòðèííûå ñìåøèâàíèÿ è
îñöèëëÿöèè â îáùåì ñëó÷àå è ïîëó÷åíû âûðàæåíèÿ äëÿ
âîëíîâûõ ôóíêöèé â òðåõ ñëó÷àÿõ: ñ ÑÐ-íàðóøåíèåì,
áåç ÑÐ-íàðóøåíèÿ è êîãäà ïåðåõîäû v ve � � îòñóòñòâó-
þò (â íåêîòîðûõ ðàáîòàõ óêàçûâàåòñÿ íà òàêóþ âîçìîæ-
íîñòü). Ïðîâåäåí àíàëèç íà îñíîâå èìåþùèõñÿ ýêñïåðè-
ìåíòàëüíûõ äàííûõ. Ýòîò àíàëèç îïðåäåëåííî óêàçûâà-
åò íà òî, ÷òî äëÿ ñîëíå÷íûõ íåéòðèíî ïåðåõîäû v ve � �
íå ìîãóò áûòü çàêðûòû. Ïîêàçàíî, ÷òî òàêàÿ æå âîçìîæ-
íîñòü, êîãäà � �0, íå ìîæåò áûòü ðåàëèçîâàíà ïðè èñ-
ïîëüçîâàíèè ìåõàíèçìà ðåçîíàíñíîãî óñèëåíèÿ îñöèë-
ëÿöèé íåéòðèíî â âåùåñòâå (Ñîëíöå). Îáíàðóæåíî, ÷òî
òðåáîâàíèå ïîëîæèòåëüíîé îïðåäåëåííîñòè âåðîÿòíî-
ñòè ïåðåõîäîâ ïðè îñöèëëÿöèÿõ v ve � � âûïîëíÿåòñÿ,
òîëüêî åñëè óãîë ñìåøèâàíèÿ ve-, v� -íåéòðèíî
� � 	15 17 �.
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ther testing and assembling together as supermodules. In
October 2006 the first supermodule was equipped by the
TRD collaboration with a full number of chambers and as-
sociated electronics, tested and shipped to CERN for inte-
gration in the ALICE setup.

1. Lippmann C. et al. The ALICE Transition Radiation De-
tector // Proc. of the SNIC Conference, SLAC, April 3–6, 2006.

2. Altipnar S. et al. ALICE TRD Manufacturing at GSI, Sta-
tus of Chambers Production and Testing // GSI Scientific Report.
2005. P. 283.

3. Fateev O. et al. Status of ALICE TRD Chambers Produc-
tion and Testing at JINR. JINR Commun. (in print);
http://lhedl.jinr.ru/.

Laboratory of Particle Physics

In the work which has been performed at the Laborato-
ry of Particle Physics, JINR, and at the Scientific Research

Institute of Applied Mathematics and Automation, KBSC
of RAS (Nalchik), three-neutrino vacuum transitions and
oscillations in the general case were considered and expres-
sions for neutrino wave functions were obtained in three
cases: with CP violation, without CP violation and in the
case that direct v ve � � transitions are absent, � 
( )13 0�

(some works indicate this possibility). Then, using existing
experimental data, some analysis has been carried out. This
analysis definitely has shown that direct transitions v ve � �
cannot be closed for the solar neutrinos, i.e., � 
( )13 0� . It
is also shown that the possibility that � 
( )13 0� cannot be
realized by using the mechanism of resonance enhancement
of neutrino oscillations in matter (the Sun). It was found out
that the probability of v ve � � neutrino transitions is a posi-
tive defined value, if in reality neutrino oscillations take

place, only if the angle of v ve , � mixing is � � 	15 17�.

Óñòàíîâêà ñóïåðìîäóëÿ
â öèëèíäðè÷åñêóþ ôåðìó äåòåêòîðà

TRD/ALICE â ÖÅÐÍ
(ôîòî À. Ñàáà, ÖÅÐÍ

Installation of TRD supermodule
at ALICE setup

(photo of A. Saba for CERN)
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Áåøòîåâ Õ. Ì. Âûðàæåíèÿ äëÿ âîëíîâûõ ôóíêöèé è âå-
ðîÿòíîñòåé ïåðåõîäîâ ïðè òðåõíåéòðèííûõ îñöèëëÿöèÿõ â âà-
êóóìå è íåêîòîðûå èõ ïðèìåíåíèÿ. Ïðåïðèíò ÎÈßÈ
Å2-2006-16. Äóáíà, 2006.

Ôèçèêàìè ËÔ× ñîçäàí äåòåêòîð ïåðåõîäíîãî èçëó-
÷åíèÿ — òðåêåð (TRT) òèïà «Â» íà îñíîâå òîíêîñòåí-
íûõ äðåéôîâûõ òðóáîê (ñòðîó) äëÿ âíóòðåííåãî äåòåê-
òîðà óñòàíîâêè ATLAS LHC. Â ðàáîòå ïðèâåäåíû ðå-
çóëüòàòû ïðåäâàðèòåëüíîãî òåñòèðîâàíèÿ äåòåêòîðà.
Îïèñàíû îñíîâíûå êîìïîíåíòû è ïðîöåäóðà ñáîðêè
17 âîñüìèñëîéíûõ ìîäóëåé TRT, èçãîòàâëèâàåìûõ â
ÎÈßÈ.

Áîãóñëàâñêèé È. Â. è äð. Èçãîòîâëåíèå äåòåêòîðîâ ïåðå-
õîäíîãî èçëó÷åíèÿ — òðåêåðîâ òèïà «Â» â ÎÈßÈ äëÿ âíó-
òðåííåãî äåòåêòîðà óñòàíîâêè ATLAS LHC. Ïðåïðèíò ÎÈßÈ
Ð13-2005-124. Äóáíà, 2005; Ïèñüìà â Ý×Àß. 2006. T. 3, ¹ 132.
C. 103.

Îïèñàííàÿ ñèñòåìà ìîíèòîðèíãà ôèçè÷åñêèõ äàí-
íûõ èñïîëüçîâàëàñü â ñåàíñàõ íàáîðà äàííûõ ýêñïåðè-
ìåíòîâ NA-48, NA-48/1 è NA-48/2 íà óñêîðèòåëå SPS â
ÖÅÐÍ. Ñèñòåìà ÿâëÿëàñü íàèáîëåå àâòîìàòèçèðîâàííîé
ñàìîñòîÿòåëüíîé ïîäñèñòåìîé ïåðå÷èñëåííûõ ýêñïåðè-
ìåíòîâ, ïîçâîëèëà íåîäíîêðàòíî îïåðàòèâíî îáíàðó-
æèòü ïðîáëåìû â ðàáîòå èñïîëüçóåìîé àïïàðàòóðû è

ïðîãðàììíîãî îáåñïå÷åíèÿ, à òàêæå ïðèìåíÿëàñü äëÿ
êàëèáðîâêè äåòåêòîðîâ è íàñòðîéêè ýêñïåðèìåíòàëü-
íûõ óñëîâèé.

Ãóäçîâñêèé Å. À., Ìàäèãîæèí Ä. Ò., Ïîòðåáåíèêîâ Þ. Ê.
Ñèñòåìà îïåðàòèâíîãî ìîíèòîðèíãà ôèçè÷åñêèõ äàííûõ â ñå-
ðèè ýêñïåðèìåíòîâ NA-48, NA-48/1 è NA-48/2. Ïðåïðèíò
ÎÈßÈ Ð10-2006-8. Äóáíà, 2006; íàïðàâëåíî â æóðíàë «Ïèñü-
ìà â Ý×Àß».

Ïðåäñòàâëåíû ðåçóëüòàòû ïðåöèçèîííîãî èçìåðå-
íèÿ ïàðàìåòðà ÑÐ-íàðóøàþùåé çàðÿäîâîé àñèììåòðèè
Àg â ðàñïàäàõ K� � � � � �	 , âûïîëíåííîãî â ýêñïå-
ðèìåíòå NA-48/2 íà óñêîðèòåëå SPS (ÖÅÐÍ) [1, 2]. Ýêñ-
ïåðèìåíò áûë ñïðîåêòèðîâàí òàê, ÷òîáû èçìåðåíèå íå
áûëî îãðàíè÷åíî ñèñòåìàòè÷åñêèìè íåîïðåäåëåííîñòÿ-
ìè. Íà îñíîâå 3,11�109 îòîáðàííûõ ñîáûòèé, ñîîòâåò-
ñòâóþùèõ ïîëíîé, íàêîïëåííîé â ýêñïåðèìåíòå ñòàòè-
ñòèêå, ïîëó÷åíî ïðåäâàðèòåëüíîå çíà÷åíèå àñèììåòðèè
Ag � 	 � �( , , ) –13 2 3 10 4 .

1. Áàòëè Ä. Ð. è äð. (Êîëëàáîðàöèÿ NA-48/2). Ïðåöèçèîí-
íûé ïîèñê ÑÐ-íàðóøàþùåé çàðÿäîâîé àñèììåòðèè â ðàñïà-
äàõ K� �� 3� â ýêñïåðèìåíòå NA-48/2 â ÖÅÐÍ. Ïðåïðèíò
ÎÈßÈ Ð1-2006-51. Äóáíà, 2006.

2. Áàòëè Ä. Ð. è äð. (Êîëëàáîðàöèÿ NA-48/2) // Phys.
Lett. B. 2006. V. 634. P. 474–482.
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Beshtoev Kh. M. Expressions for Neutrino Wave Functions
and Transitions Probabilities at Three-Neutrino Oscillations in
Vacuum and Some of Their Applications. JINR Preprint
E2-2006-16. Dubna, 2006.

LPP physicists have constructed the wheels «B» of
ATLAS LHC transition radiation trackers. The basic com-
ponents and procedure of assembly of 17 eight-layer mod-
ules TRT made at JINR are described.

Boguslavski I. V. et al. Assembling of «B» type TRT Modules
at JINR for Inner Detector. JINR Preprint P13-2005-124. Dubna,
2006; Part. Nucl., Lett. 2006. V. 3, No. 6(132). P. 103.

A system of physics data monitoring in the real time
mode used in the experiments NA-48, NA-48/1 and
NA-48/2 at CERN SPS is presented by LPP physicists. The
system was the most automated subsystem of the above ex-
periments. It often allowed fast detection of problems with
the experimental setup and software, and was also used for
detector calibration and tuning of the experimental condi-
tions.

Goudzovski E. A., Madigozhin D. T., Potrebenikov Yu. K.
A System of Data Monitoring in a Series of Experiments NA-48,
NA-48/1 and NA-48/2. JINR Preprint P10-2006-8. Dubna, 2006;
submitted to «Part. Nucl., Lett.».

A precise measurement of the direct CP-violating
charge asymmetry parameter Ag in K�   	� � � � de-
cays by the NA-48/2 experiment at CERN SPS is presented
by LPP physicists [1, 2]. The experiment has been designed
not to be limited by systematic uncertainties in the asymme-
try measurement. A preliminary result for the charge asym-
metry Ag = (–1.3�2.3)� 10–4 has been obtained with a sam-
ple of 3.11�10 9 selected events corresponding to the total
collected statistics. The precision of the result is limited by
the statistics used.

1. Batley J. R. et al. (NA-48/2 Collab.). High Precision Study
of CP-Violating Charge Asymmetry in K� �� 3� Decays by the
NA-48/2 Experiment at CERN. JINR Preprint P1-2006-51. Dub-
na, 2006.

2. Batley J. R. et al. (NA-48/2 Collab.) // Phys. Lett. B. 2006.
V. 634. P. 474–482.
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Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ÿäåðíîé ñïåê-
òðîñêîïèè è ðàäèîõèìèè èçó÷àëàñü âîçìîæíîñòü ïðè-
ìåíåíèÿ ïðîãðàììû äëÿ ðåøåíèÿ ìèêðîñêîïè÷åñêèõ
òðàíñïîðòíûõ óðàâíåíèé, âîçíèêàþùèõ â çàäà÷å Áîëüö-
ìàíà–Íîðäõåéìà–Âëàñîâà (ÁÍÂ), äëÿ îïèñàíèÿ ïåðè-
ôåðèéíûõ ÿäåðíî-ÿäåðíûõ ñòîëêíîâåíèé ïðè ýíåðãèÿõ
íàëåòàþùåãî èîíà, áëèçêèõ ê ýíåðãèè Ôåðìè. Áûëî
íàéäåíî, ÷òî âû÷èñëåíèÿ õîðîøî âîñïðîèçâîäÿò äèññè-

ïàòèâíûå ñâîéñòâà ýòèõ ðåàêöèé (íàïðèìåð, ãðàôèê
Âèë÷èíñêîãî), à òàêæå ñêîðîñòíûå ðàñïðåäåëåíèÿ ëåã-
êèõ ôðàãìåíòîâ è èõ èçîòîïíûå ðàñïðåäåëåíèÿ. Âíèìà-
íèå áûëî ñêîíöåíòðèðîâàíî íà îïèñàíèè ýêñïåðèìåí-
òàëüíûõ äàííûõ ïðè íóëåâûõ óãëàõ ê ïó÷êó. Äëÿ îïèñà-
íèÿ äàííîãî òèïà ðåàêöèé íåîáõîäèìî îïðåäåëèòü
îáëàñòü ïðèöåëüíûõ ïàðàìåòðîâ, äàþùèõ âêëàä. Áûëè
èçó÷åíû êðèâûå îòêëîíåíèÿ äëÿ äâóõ òèïîâ ðåàêöèé:
18O + 9Be è 18O + 181Ta. Ïîêàçàíî, ÷òî â ýêñïåðèìåíòàõ ñ
îáðàòíîé ãåîìåòðèåé ìàëûå óãëû ñîîòâåòñòâóþò ïåðè-
ôåðèéíûì ñòîëêíîâåíèÿì, ïðè êîòîðûõ ìîæíî èçó÷àòü
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Dzhelepov Laboratory of Nuclear Problems

A program for the solution of microscopic transport
equations of the Boltzmann–Nordheim–Vlasov (BNV) type
was applied for the description of peripheral nucleus–nucle-
us collisions at Fermi energies. We find that the calculations
reproduce well the dissipative behavior (e.g., Wilczynski

plots) of these reactions, and the velocity distributions of
light fragments and isotope distributions. Our attention was
focused on the description of the experimental data at for-
ward angles. For this, it is necessary to determine the range
of impact parameters that contribute to the reaction. We
therefore studied the deflection curves for two types of reac-
tions 18O + 9Be and 18O + 181Ta. We see that in reverse

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà, 20 ñåíòÿáðÿ.
Ó÷àñòíèêè ìåæäóíàðîäíîãî ñîâåùàíèÿ êîëëàáîðàöèè NEMO-3

Dzhelepov Laboratory of Nuclear Problems, 20 September. Participants of the International meeting of the NEMO-3 collaboration



ðåàêöèè ñðûâà íóêëîíîâ, òîãäà êàê â ïðÿìûõ ðåàêöèÿõ
ìàëûå óãëû íå îõâàòûâàþò îáëàñòü êàñàíèÿ äâóõ ÿäåð è
òåì ñàìûì äàþò íàì èíôîðìàöèþ î ãëóáîêîíåóïðóãèõ
ñòîëêíîâåíèÿõ. Êîëè÷åñòâî ôëóêòóàöèé â äàííûõ
âû÷èñëåíèÿõ êîíòðîëèðîâàëîñü êîëè÷åñòâîì ïðîáíûõ
÷àñòèö ïðè ðåøåíèè ÁÍÂ-óðàâíåíèÿ.

Ìèõàéëîâà Ò. È., Êîëîííà Ì., Äè Òîðî Ì., Âîëüòåð Õ. Õ.
Description of Dissipative Reactions with Transport Models and
Application to Experiment // Ìàòåðèàëû êîíôåðåíöèè
«ßäðî-2006» ïî ïðîáëåìàì ÿäåðíîé ñïåêòðîñêîïèè, Ñàðîâ,
4–8 ñåíòÿáðÿ 2006 ã.

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ôèçèêè ïðî-
ìåæóòî÷íûõ ýíåðãèé ïðîâîäèëñÿ àíàëèç âëèÿíèÿ ðàç-
ëè÷íûõ ôàêòîðîâ íà ïðåäåëüíóþ çàãðóçêó óçêîçàçîðíûõ
âûñîêîñêîðîñòíûõ ïðîïîðöèîíàëüíûõ êàìåð. Ïîëó÷å-
íî àíàëèòè÷åñêîå âûðàæåíèå, êîòîðîå îïðåäåëÿåò
îñíîâíûå òðåáîâàíèÿ ê ýëåêòðîìåõàíèêå ñêîðîñòíûõ
êàìåð è óñëîâèÿì èõ ðàáîòû äëÿ äîñòèæåíèÿ ïðåäåëü-
íîãî áûñòðîäåéñòâèÿ. Òàêæå äàííîå âûðàæåíèå ïîêàçû-
âàåò, êàê îïòèìàëüíûì îáðàçîì âûáðàòü ïàðàìåòðû
ýëåêòðîííîãî êàíàëà. Ïîëó÷åíî âàæíîå ñëåäñòâèå: ñóì-
ìàðíûé çàðÿä, ïðèõîäÿùèéñÿ â åäèíèöó âðåìåíè íà
åäèíèöó ïëîùàäè êàìåðû, ðàâíûé ïðîèçâåäåíèþ ïðå-
äåëüíîé ñêîðîñòè ñ÷åòà íà êîýôôèöèåíò ãàçîâîãî óñèëå-

íèÿ, ïðè êîòîðîì äàííûé ñ÷åò ïîëó÷åí, åñòü âåëè÷èíà
ïîñòîÿííàÿ.

Çàëèõàíîâ Á. Æ. Îãðàíè÷åíèÿ íà ïðåäåëüíóþ çàãðóçêó
âûñîêîñêîðîñòíûõ ïðîïîðöèîíàëüíûõ êàìåð. Ïðåïðèíò
ÎÈßÈ Ð13-2006-118. Äóáíà, 2006. Íàïðàâëåíî â æóðíàë
«Ïðèáîðû è òåõíèêà ýêñïåðèìåíòà».

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Ïðîäîëæàþòñÿ èññëåäîâàíèÿ êðàåâûõ çàäà÷ äëÿ
äèôôåðåíöèàëüíûõ óðàâíåíèé âûñîêîãî ïîðÿäêà ñ ìà-
ëûì ïàðàìåòðîì � ïðè ñòàðøèõ ïðîèçâîäíûõ.

Èññëåäîâàíû êðàåâûå çàäà÷è òî÷íûì è àñèìïòîòè-
÷åñêèì ìåòîäàìè. Ïðîâåäåí ñðàâíèòåëüíûé àíàëèç ïî-
ëó÷åííûõ ðåçóëüòàòîâ ïðè óìåíüøåíèè �. Óñòàíîâëåíî
ñóùåñòâîâàíèå ïîãðàíñëîÿ äëÿ ïðîèçâîäíûõ îò ðåøå-
íèé. Ïîêàçàíî, ÷òî ïðè óìåíüøåíèè � äëÿ îäíîé êðàå-
âîé çàäà÷è, êîãäà íà ðåøåíèå èñõîäíîãî óðàâíåíèÿ �( )r

íàêëàäûâàþòñÿ êðàåâûå óñëîâèÿ �( ) ,0 0� �� �� ��� 0, ...;
�( )� �0, ðåøåíèÿ ñõîäÿòñÿ ê ðåøåíèÿì âûðîæäåííîé
çàäà÷è (óðàâíåíèþ Øðåäèíãåðà), à äëÿ äðóãîé (êîãäà
êðàåâûå óñëîâèÿ çàäàþòñÿ â âèäå �( ) ,0 0� � �� ��� 0, ...;
�( )� �0) òàêîé ñõîäèìîñòè íåò.
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geometry (first collision system) small angles correspond to
very peripheral collisions at which one can study stripping
effects, while in direct geometry experiments (second sys-
tem) small angles’ measurements do not include grazing an-
gles and thus give us knowledge about deep-inelastic colli-
sions. The amount of fluctuation in these calculations is
controlled by the test particle number in the solution of the
BNV equation, and comparisons are also shown. The
velocity and isotope distribution are compared to the data.

Mikhailova T. I., Colonna M., Di Toro M., Wolter H. H. De-
scription of Dissipative Reactions with Transport Models and Ap-
plication to Experiment // Proc. of the Conf. «Nucleus-2006».

The experimental data reflecting some specific devel-
opment features of electron avalanche in narrow-gap fast
proportional chambers and results of the analysis of the in-
fluence of various factors upon the maximum load of the
chambers were obtained. An analytical expression is ob-
tained which defines the main requirements on the electrical
and mechanical systems of the fast chambers and on their
operating conditions for achieving the maximum opera-

tional speed and indicates the optimum way of choosing the
appropriate electron channel parameters. From the expres-
sion there follows an important consequence that the total
charge produced per unit time per unit area of the chamber,
equal to a product of the maximum count rate by the gas
gain at which the counting was obtained, is a constant.

Zalikhanov B. Zh. Limitation on the Maximum Load of Fast
Proportional Chambers. JINR Preprint P13-2006-118. Dubna,
2006; submitted to «Instruments and Experimental Techniques».

Laboratory of Information Technologies

Research is in progress on boundary-value problems
for high-order differential equations with a small parameter
� at higher derivatives.

The boundary-value problems for the high order differ-
ential equations with a small parameter � at higher deriva-
tives have been investigated with exact and asymptotic
methods. A comparative analysis of the results was per-
formed at diminution of �. The existence of a boundary layer
for a derivative from the solutions is established. It is shown
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Àìèðõàíîâ È. Â. è äð. Ïðåïðèíò ÎÈßÈ P11-2006-107.
Äóáíà, 2006.

Ïîñòðîåíû àñèìïòîòèêè ïðè t �� äëÿ óðàâíåíèé,
âîçíèêàþùèõ ïðè èññëåäîâàíèè âîëíîâûõ ïðîöåññîâ â
ïåðèîäè÷åñêèõ ñëîèñòûõ ñðåäàõ. Ðåøàåòñÿ çàäà÷à Êîøè
ñ ðàçðûâíûìè íà÷àëüíûìè äàííûìè. Äëÿ óðàâíåíèÿ
U U Utt xx ttxx�  óñòàíîâëåíî ñóùåñòâîâàíèå ðåøåíèÿ
òèïà áðèçåð [1]. Äëÿ óðàâíåíèÿU U Utt xx xxxx�  ïîëó-
÷åíû àñèìïòîòèêè ñ îáøèðíîé çîíîé ìåäëåííî çàòóõà-
þùèõ îñöèëëÿöèé [2]:
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×èñëåííûå ýêñïåðèìåíòû ïîäòâåðæäàþò ñóùå-
ñòâîâàíèå ýêçîòè÷åñêèõ îñöèëëÿöèé, äîêàçàííûõ
òåîðåòè÷åñêè.

1. Ñåðäþêîâà Ñ. È. // Äîêë. ÐÀÍ. 2003. Ò. 389, ¹ 3. Ñ. 15.

2. Ñåðäþêîâà Ñ. È. Ýêçîòè÷åñêèå àñèìïòîòèêè äëÿ ëè-
íåéíûõ ãèïåðáîëè÷åñêèõ óðàâíåíèé. Äîêëàä íà ìåæäóíàðîä-
íîé êîíôåðåíöèè «Àêòóàëüíûå ïðîáëåìû âû÷èñëèòåëüíîé
ìàòåìàòèêè». 29 àâãóñòà 2006 ã., Ìîñêâà, Èíñòèòóò âû÷èñëè-
òåëüíîé ìàòåìàòèêè.

Ïðåäëîæåí íîâûé ïîäõîä ê àïïðîêñèìàöèè äàííûõ
ñî ñëîæíîé çàâèñèìîñòüþ ïðè îòñóòñòâèè èëè íàëè÷èè
íåáîëüøèõ îøèáîê. Àëãîðèòì îñíîâàí íà êóáè÷åñêîé
ìîäåëè ñî ñâîáîäíûì ïàðàìåòðîì è ðàáîòàåò íà äâóõ
óðîâíÿõ: ëîêàëüíîì è ãëîáàëüíîì. Òàêàÿ ìîäåëü èãðàåò
òðîéíóþ ðîëü: âî-ïåðâûõ, îíà èñïîëüçóåòñÿ íà ëîêàëü-
íîì óðîâíå äëÿ âûðàæåíèÿ îòíîøåíèÿ ìåæäó x è y,
âî-âòîðûõ, äëÿ ïîñòðîåíèÿ ðåêóðñèâíîé ïðîöåäóðû
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that at the diminution of � the solutions of one boundary-val-
ue problem (when for solutions�( )r of original equation the
boundary conditions are �( ) ,0 0� �� �� ��� 0, ...;�( )� �0)
converge to the solutions of a degenerate problem
(Schr�dinger equation), while for the other boundary-value
problem (with boundary conditions �( ) ,0 0� � �� ��� 0, ...;
�( )� �0) such a convergence does not exist.

Amirkhanov I. V. et al. JINR Preprint P11-2006-107. Dubna,
2006.

Asymptotics for t �� has been obtained for equations
arising in research of the wave motion in periodic stratified
media. The Cauchy problem with discontinuous initial data
is solved. The existence of a breather-type solution has been
found [1] for equationU U Utt xx ttxx�  . Asymptotics with
a wide region of slowly damped oscillations has been ob-
tained [2] for equation U U Utt xx xxxx�  :
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The existence of exotic, theoretically predicted oscilla-
tions are confirmed by numerical experiments.

1. Serdyukova S. I. // Dokl. Ros. Akad. Nauk. 2003. V. 389,
No. 3. P. 15.

2. Serdyukova S. I. Exotic Asymptotics for Linear Hyperbolic
Equations. Reported at the International Conference Actual Prob-
lems of Numerical Mathematics, 29 August 2006, Moscow, the In-
stitute of Numerical Mathematics of RAS.

A novel approach has been proposed for approximation
of data with complex dependence and no/or medium error,
using a cubic model with a free parameter, in two stages: lo-
cal and global. The model plays a threefold role: firstly, it is
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Ñãëàæèâàíèå ñïëàéíàìè ñî ñâîáîäíûìè óçëàìè ïîïåðå÷íîãî
ñå÷åíèÿ äëÿ �	p- (à) è np-âçàèìîäåéñòâèé (b); îñòàòêè ïîêà-

çàíû â íèæíåé ÷àñòè ðèñóíêà

Smoothing by splines with free knots of the cross section for �	p

(a) and n p	 (b) collisions; the residuals are shown at the bottom



îöåíêè ïàðàìåòðà ìîäåëè, è, íàêîíåö, îíà îáåñïå÷èâàåò
ãëîáàëüíóþ ãëàäêóþ àïïðîêñèìàöèþ â àâòîìàòè÷åñêîì
ðåæèìå ïîñðåäñòâîì êóñî÷íî-êóáè÷åñêèõ ïîëèíîìîâ.
Â ñëó÷àå äàííûõ ñ íåáîëüøèìè îøèáêàìè òàêîå êóñî÷-
íîå ïðèáëèæåíèå â ðåæèìå àâòîìàòè÷åñêîãî ñëåæåíèÿ
äàåò âåñüìà õîðîøèå ðåçóëüòàòû, îäíàêî â ñëó÷àå îøè-
áîê ñ áîëüøîé äèñïåðñèåé âîçíèêàþò ïðîáëåìû ñ C

1- è
C

2-ãëàäêîñòüþ àïïðîêñèìàíòû.
Äëÿ óâåëè÷åíèÿ íàäåæíîñòè àëãîðèòìà áûë ðàçðà-

áîòàí èíòåðàêòèâíûé ÷åòûðåõøàãîâûé ñãëàæèâàòåëü,
âêëþ÷àþùèé: 1) ïðîðåæèâàíèå äàííûõ; 2) ëîêàëüíóþ
îöåíêó îðäèíàò âûáðàííûõ òî÷åê; 3) îáíàðóæåíèå óç-
ëîâ äëÿ êóáè÷åñêèõ ñïëàéíîâ íà áàçå îöåíåííûõ òî÷åê;
4) âû÷èñëåíèå òàáëèöû ñïëàéíîâ.

Ðåçóëüòàòû ñãëàæèâàíèÿ ðåàëüíûõ ôèçè÷åñêèõ äàí-
íûõ (ñì. ðèñóíîê) è èõ ñðàâíåíèå ñ äðóãèìè ìåòîäàìè
ïîäòâåðæäàþò ýôôåêòèâíîñòü ïðåäëîæåííîãî ïîäõîäà.

1. Dikoussar N. D., Torok Ch. Data Smoothing by Splines
with Free Knots. Äîêëàä íà êîíôåðåíöèè «Ìàòåìàòè÷åñêîå ìî-
äåëèðîâàíèå è âû÷èñëèòåëüíàÿ ôèçèêà» (ÌÌÑÐ-2006), Ñëî-
âàêèÿ. Íàïðàâëåí â «Ïèñüìà â Ý×Àß».

2. Dikoussar N. D. Four-point transformation methods in ap-
proximation and the smoothing problems. Ïëåíàðíûé äîêëàä íà
êîíôåðåíöèè «Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå è âû÷èñëè-
òåëüíàÿ ôèçèêà» (ÌÌÑÐ-2006), Ñëîâàêèÿ. Íàïðàâëåí â
«Ïèñüìà â Ý×Àß».

Ó÷åáíî-íàó÷íûé öåíòð

Ó÷åáíûé ïðîöåññ. Ñ 1 ñåíòÿáðÿ â Ó÷åáíî-íàó÷íîì
öåíòðå ÎÈßÈ íà÷àëñÿ íîâûé ó÷åáíûé ãîä. Ê çàíÿòèÿì
ïðèñòóïèëè ñòóäåíòû áàçîâûõ êàôåäð ÎÈßÈ —
ÌÈÔÈ, ÌÔÒÈ, ÌÃÓ, ÌÈÐÝÀ, óíèâåðñèòåòà «Äóáíà».
Òðàäèöèîííî ìíîãî ñòóäåíòîâ ñòàðøèõ êóðñîâ, ïðèêî-
ìàíäèðîâàííûõ ê ÓÍÖ èç ðîññèéñêèõ âóçîâ (óíèâåðñè-
òåòîâ Ïåòðîçàâîäñêà, Ñàíêò-Ïåòåðáóðãà, Òâåðè, Òîìñêà,
Òóëû è Åêàòåðèíáóðãà). Â ýòîì ó÷åáíîì ãîäó â ÓÍÖ òàê-
æå îáó÷àþòñÿ ñòóäåíòû èç âóçîâ ñòðàí-ó÷àñòíèö ÎÈßÈ
(Ïîëüøè è ×åõèè).

Îáùåå êîëè÷åñòâî ñòóäåíòîâ, ïðîõîäÿùèõ îáó÷å-
íèå â ÓÍÖ, — 276 ÷åëîâåê.

Ïðèåì â àñïèðàíòóðó ÎÈßÈ. Â îñåííåì ñåìåñòðå
â àñïèðàíòóðó ÎÈßÈ ïîñòóïèëè 13 ÷åëîâåê ïî ñïåöè-
àëüíîñòÿì: 7 ÷åëîâåê — «òåîðåòè÷åñêàÿ ôèçèêà»; 3 —
«ôèçèêà àòîìíîãî ÿäðà è ýëåìåíòàðíûõ ÷àñòèö»; 2 —
«ðàäèîáèîëîãèÿ» è 1 ÷åëîâåê — «ìàòåìàòè÷åñêîå ìîäå-
ëèðîâàíèå, ÷èñëåííûå ìåòîäû è êîìïëåêñû ïðîãðàìì».
×èñëî àñïèðàíòîâ, îáó÷àþùèõñÿ ñåé÷àñ â àñïèðàíòóðå
ÎÈßÈ, ñîñòàâëÿåò 48 ÷åëîâåê.

Ìåæäóíàðîäíîå ñîòðóäíè÷åñòâî. Áëàãîäàðÿ ïîä-
äåðæêå ïðîãðàììû «Áîãîëþáîâ–Èíôåëüä» ïîëüñêèå
ñòóäåíòû èìåþò âîçìîæíîñòü ðåãóëÿðíî ïîñåùàòü
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used on the local level for expressing the relation between x
and y, secondly, for the construction of a recursive proce-
dure for the estimation of the model’s parameter, and lastly
it allows a global smooth approximation in an automatic
mode by piecewise cubic polynomials. While in the case of
data with no or small errors such an auto-tracking piecewise
approximation gives very good results; in the case of errors
with large variance, there are problems with the C 1 and C 2

continuity. To enhance the reliability of this procedure, an
interactive four-step smoother has been developed that in-
cludes: 1) thinning of data points; 2) local estimation of the
ordinates of the selected points; 3) knot detection based on
the estimated points; 4) computation of the spline table.

The results of smoothing real physics data (see the fig-
ure) and their comparison with other techniques confirm the
efficiency of the proposed approach.

1. Dikoussar N. D., Torok Ch. Data Smoothing by Splines
with Free Knots. Report at the conference «Mathematical Model-
ing and Computational Physics» (MMCP’2006), Slovakia, 2006.
Subm. to «Particles and Nuclei, Letters».

2. Dikoussar N. D. Four-Point Transformation Methods in
Approximation and the Smoothing Problems. Plenary report at the

conference «Mathematical Modeling and Computational Physics»
(MMCP’2006), Slovakia, 2006. Subm. to «Particles and Nuclei,
Letters».

University Centre

Studies. On 1 September, a new academic year began
at the JINR University Centre (UC). Students are attending
classes at the JINR-based Departments of the Moscow En-
gineering Physics Institute, the Moscow Institute of Physics
and Technology, Moscow State University, the Moscow In-
stitute of Radio Engineering, Electronics, and Automatics,
and Dubna University. As usual, the UC has many attached
students coming from a number of higher education institu-
tions of Russia (the universities of Petrozavodsk, St. Peters-
burg, Tver, Tomsk, Tula, and Yekaterinburg). This academ-
ic year, the UC has also students from JINR Member States:
Poland and the Czech Republic.

The UC’s total student enrolment is 276.
Admission to the JINR Postgraduate Studies. In the

autumn semester, 13 applicants were accepted in JINR post-
graduate studies: seven in the Theoretical Physics specialty,
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ÎÈßÈ è íàõîäèòü ïîòåíöèàëüíûõ íàó÷íûõ ðóêîâîäèòå-
ëåé ñðåäè ñîòðóäíèêîâ Èíñòèòóòà. Âèçèòû ãîòîâÿòñÿ
ïîìîùíèêîì ðóêîâîäèòåëÿ óïðàâëåíèÿ íàó÷íî-îðãàíè-
çàöèîííîé ðàáîòû è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà
ÎÈßÈ ïðîôåññîðîì Â. Õìåëüîâñêèì.

Ãîñòÿìè ÓÍÖ ñ 1 ïî 10 ñåíòÿáðÿ áûëè 10 ñòóäåíòîâ
Îïîëüñêîãî óíèâåðñèòåòà. Ïðîãðàììà ïðåáûâàíèÿ, â
÷àñòíîñòè, âêëþ÷àëà ýêñêóðñèè â ëàáîðàòîðèè Èíñòèòó-
òà (ËÍÔ, ËßÐ, ËÂÝ è ËÐÁ), ïðèåì â äèðåêöèè ÓÍÖ. Â
ËÍÔ À. Â. Âèíîãðàäîâ ïðîäåìîíñòðèðîâàë ðåáÿòàì ìî-
äåëü ÈÁÐ-2, çàòåì ïðîâåë èõ â çàë ÈÁÐ-2. Ñîñòîÿëàñü
âñòðå÷à ñ È. Íàòêàíöåì è äðóãèìè ïîëüñêèìè
ñîòðóäíèêàìè, ðàáîòàþùèìè â ËÍÔ.

Â ïðîãðàììå ïðåáûâàíèÿ ïîëüñêèõ ñòóäåíòîâ áûëî
âûäåëåíî âðåìÿ äëÿ çíàêîìñòâà ñ îêðåñòíîñòÿìè Äóáíû
è ïîñåùåíèÿ èñòîðè÷åñêèõ è êóëüòóðíûõ ìåñò Ìîñêâû
è Ñåðãèåâà Ïîñàäà. Ïîëüñêèå ñîòðóäíèêè îðãàíèçîâàëè
äëÿ ìîëîäûõ áóäóùèõ êîëëåã âå÷åð ðîññèéñêîé êóõíè.

Ìåæäóíàðîäíûå ìåðîïðèÿòèÿ è ïëàíû íà

2007 ã. Â ñåðåäèíå îêòÿáðÿ 2006 ã. äèðåêòîð ÓÍÖ
Ä. Â. Ôóðñàåâ ïîáûâàë â Ïîëüøå è ×åõèè. Îäíîé èç öå-
ëåé ïîåçäêè áûëî ïîäâåäåíèå èòîãîâ îáðàçîâàòåëüíîé
÷àñòè ïðîãðàììû «Áîãîëþáîâ–Èíôåëüä» è ó÷àñòèå â

ñåìèíàðàõ, ïîñâÿùåííûõ ñîòðóäíè÷åñòâó ïîëüñêèõ èí-
ñòèòóòîâ ñ ÎÈßÈ.

Äðóãàÿ öåëü âèçèòà — ó÷àñòèå â ïîäãîòîâêå 4-é Ìå-
æäóíàðîäíîé ñòóäåí÷åñêîé ëåòíåé øêîëû «ßäåðíûå
ìåòîäû è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå», êîòîðàÿ
ïðîéäåò ñ 8 ïî 19 èþëÿ 2007 ã. â ×åõèè. Ïî óñòàíîâèâ-
øåéñÿ òðàäèöèè øêîëà ãîòîâèòñÿ ñîâìåñòíî ÓÍÖ
ÎÈßÈ, Èíñòèòóòîì ýêñïåðèìåíòàëüíîé è ïðèêëàäíîé
ôèçèêè ×åøñêîãî òåõíè÷åñêîãî óíèâåðñèòåòà (Ïðàãà),
Óíèâåðñèòåòîì èì. À. Ìèöêåâè÷à (Ïîçíàíü, Ïîëüøà) è
Èíñòèòóòîì ÿäåðíîé ôèçèêè Àêàäåìèè íàóê ×åõèè
(Ïðàãà). Íàó÷íàÿ ïðîãðàììà øêîëû âêëþ÷àåò ëåêöèè ïî
ÿäåðíîé ôèçèêå, óñêîðèòåëÿì ÷àñòèö, äåòåêòîðàì èçëó-
÷åíèé, âèçóàëèçàöèè ìåäèöèíñêèõ äàííûõ, ðàäèîòåðà-
ïèè, ìåäèöèíå è áèîëîãèè, ÿäåðíî-ôèçè÷åñêèì ìåòî-
äàì â ýêîëîãèè è ñìåæíûõ äèñöèïëèíàõ. Â êà÷åñòâå
ëåêòîðîâ øêîëû áóäóò ïðèãëàøåíû ñîòðóäíèêè ÎÈßÈ,
à ðóêîâîäèòåëåì ñåêöèè «Óñêîðèòåëè ÷àñòèö» ñòàíåò
çàìåñòèòåëü ãëàâíîãî èíæåíåðà ÎÈßÈ Ã. Â. Òðóáíèêîâ.
Èíôîðìàöèþ î øêîëå ìîæíî íàéòè íà ñàéòå:

http://www.utef.cvut.cz/4SummerSchool/index.html.
Ðåøåíî òàêæå, ÷òî øêîëà â ×åõèè áóäåò ïðîõîäèòü

ñðàçó ïîñëå ëåòíåé ñòóäåí÷åñêîé ïðàêòèêè ÓÍÖ 2007 ã.
ïî íàïðàâëåíèÿì èññëåäîâàíèé, âåäóùèõñÿ â ÎÈßÈ,
ïðîâåäåíèå êîòîðîé ïëàíèðóåòñÿ 24 èþíÿ – 7 èþëÿ
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three in Nuclear and Elementary Particle Physics, two in
Radiobiology, and one in Mathematical Modelling, Numer-
ical Methods, and Software Complexes. JINR’s total post-
graduate enrolment is 48.

International Cooperation. Thanks to support from
the Bogoliubov–Infeld programme, Polish students have
regular opportunities to visit JINR. During these visits,
some of them find their future scientific supervisors among
JINR scientists. The visits are prepared by Professor
W. Chmielowski, Advisor to the JINR Head of Research
Organization and International Cooperation division.

On 1–10 September, ten students of Opole University,
Poland, visited the UC. The visit programme included, in
particular, excursions to the JINR Laboratories (the Labora-
tory of Neutron Physics, the Laboratory of Nuclear Reac-
tions, the Laboratory of High Energies, and the Laboratory
of Radiation Biology) and a meeting at the UC Directorate.
At the Laboratory of Neutron Physics, Chief Engineer of the
IBR-2 reactor A.V. Vinogradov showed an IBR-2 model to
the students and then took them to the IBR-2 experimental

hall. The group had a meeting with Dr I. Natkaniec and oth-
er Polish staff at the Laboratory.

The visit programme also included sightseeing in the
neighbourhood of Dubna and excursions to the historic
sights of Moscow and Sergiyev Posad. Polish staff held a
Russian cuisine party for their future young colleagues.

International Activities and Plans for 2007. In
mid-October, the UC Director, D. V. Fursaev, had a visit to
Poland and the Czech Republic. One of the aims of the visit
was to evaluate the results of the education part of the Bo-
goliubov–Infeld programme and to participate in seminars
on cooperation between JINR and Polish institutes.

Another aim of the visit was to take part in preparing
the Fourth International Summer Student School on Nu-
clear Methods and Accelerators in Biology and Medicine,
which will be held on 8–19 July 2007 in the Czech Repub-
lic. As before, the School is organized jointly by the UC, the
Institute of Experimental and Applied Physics of the Czech
Technical University in Prague, Adam Mickiewicz Univer-
sity (Pozna�, Poland) and the Institute of Nuclear Physics of
the Czech Academy of Sciences (Prague). The topic range
of the lectures to be given at the School includes nuclear
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2007 ã. Áîëåå ïîäðîáíóþ èíôîðìàöèþ ìîæíî áóäåò
íàéòè íà ñàéòå ÓÍÖ http://uc.jinr.ru/.

Ñ 1 ïî 8 îêòÿáðÿ Ó÷åáíî-íàó÷íûé öåíòð ñîâìåñòíî
ñ Ëàáîðàòîðèåé íåéòðîííîé ôèçèêè â ðàìêàõ ñîòðóäíè-
÷åñòâà ìåæäó Âåíãåðñêîé àêàäåìèåé íàóê è ÎÈßÈ ïðî-
âîäèë ïðàêòèêó ñòóäåíòîâ èç Âåíãðèè «Èñïîëüçîâàíèå
íåéòðîíîâ â ðàçëè÷íûõ ïðèëîæåíèÿõ íà èìïóëüñíîì
ðåàêòîðå ÈÁÐ-2».

16 îêòÿáðÿ äèðåêòîð ÓÍÖ Ä. Â. Ôóðñàåâ ïðèíÿë
ó÷àñòèå â çàñåäàíèè îáúåäèíåííîãî êîîðäèíàöèîííîãî
êîìèòåòà ïî ñîòðóäíè÷åñòâó ÎÈßÈ–ÞÀÐ, ãäå âûñòóïèë
ñ äîêëàäîì îá îñíîâíûõ íàïðàâëåíèÿõ îáðàçîâàòåëüíîé
äåÿòåëüíîñòè ÎÈßÈ, î äåÿòåëüíîñòè Ó÷åáíî-íàó÷íîãî
öåíòðà. Ãîñòè èç Ïðåòîðèè (ÞÀÐ) ïîáûâàëè ñ îçíàêî-
ìèòåëüíûì âèçèòîì â Ìåæäóíàðîäíîì óíèâåðñèòåòå
ïðèðîäû, îáùåñòâà è ÷åëîâåêà «Äóáíà».
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physics, particle accelerators, radiation detectors, medical
imaging, radiotherapy, medicine and biology, frontier
physics, and environmental sciences. As lecturers, JINR
staff members will be invited; the Particle Accelerator sec-
tion will be headed by JINR Deputy Chief Engineer
G. V. Trubnikov. Information on the School is available at
its Internet site: http://www.utef.cvut.cz/4SummerSchool/
index.html.

It has been decided that the School in the Czech Repub-
lic will be held immediately after the UC-based Summer
Student Practice in JINR Fields of Research, which is
scheduled tentatively for 24 June – 7 July 2007. More de-
tailed information on the Practice will be put up at the UC’s
site: http://uc.jinr.ru.

On 1–8 October, the UC and Laboratory of Neutron
Physics jointly held a practice on different neutron applica-
tions at the IBR-2 pulsed reactor for Hungarian students.
The practice was organized as part of the cooperation be-
tween JINR and the Hungarian Academy of Sciences.

On 16 October, UC Director Dr D. V. Fursaev attended
a session of the Joint Coordination Committee for the Coop-
eration between JINR and the Republic of South Africa, to
which he presented a report on JINR main areas of educa-
tion and the UC’s activities. The guests from Pretoria had an
acquaintance visit to the Dubna International University of
Nature, Society, and Man.
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Ïîçíàíü (Ïîëüøà), 22 îêòÿáðÿ. Ïîëüñêèå øêîëüíèêè, ïîáûâàâøèå â ÓÍÖ ÎÈßÈ â ðàìêàõ ïðîãðàììû «Áîãîëþáîâ–Èíôåëüä»,
èõ ïðåïîäàâàòåëè è îðãàíèçàòîðû îò÷åòíîãî ñåìèíàðà

Pozna� (Poland), 22 October. Polish school children who visited the JINR UC in the framework of the Bogoliubov–Infeld programme,
their teachers and organizers of the current seminar



Í. Ñ. Àìåëèí , Ð. Ëåäíèöêè, Ë. Â. Ìàëèíèíà

Ðàçðàáîòêà íîâûõ ãåíåðàòîðîâ ñîáûòèé
äëÿ èçó÷åíèÿ ñòîëêíîâåíèé ðåëÿòèâèñòñêèõ
òÿæåëûõ èîíîâ

Ïðîâîäèìûå â íàñòîÿùåå âðåìÿ è ïëàíèðóåìûå
ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ñòîëêíîâåíèé òÿæå-
ëûõ èîíîâ â øèðîêîì äèàïàçîíå ýíåðãèé ïó÷êîâ óñêî-
ðèòåëåé òðåáóþò óëó÷øåíèÿ óæå ñóùåñòâóþùèõ è ðàç-
âèòèÿ íîâûõ ôåíîìåíîëîãè÷åñêèõ êîìïüþòåðíûõ
ìîäåëåé, òàê íàçûâàåìûõ ìîíòå-êàðëîâñêèõ (ÌÊ) ãåíå-
ðàòîðîâ ñîáûòèé ñòîëêíîâåíèé [1]. Òàê, äëÿ ïðîâåäåíèÿ
ýêñïåðèìåíòîâ íà óñêîðèòåëå LHC, â ñèëó îæèäàåìîé
î÷åíü áîëüøîé ìíîæåñòâåííîñòè àäðîíîâ, äëÿ ìîäåëè-
ðîâàíèÿ òðåáóþòñÿ áûñòðûå ÌÊ-ãåíåðàòîðû. Òàêèå
ÌÊ-ãåíåðàòîðû ÿâëÿþòñÿ ìîùíûì ñðåäñòâîì, ïîçâîëÿ-
þùèì ïðîâîäèòü ñðàâíåíèå èçìåðåííûõ è òåîðåòè÷å-
ñêè ïðåäñêàçàííûõ õàðàêòåðèñòèê ìíîæåñòâåííîãî ðî-
æäåíèÿ ÷àñòèö ñ ó÷åòîì óñëîâèé äàííîãî ýêñïåðèìåíòà.
Îñîáî ñëåäóåò îòìåòèòü, ÷òî ÌÊ-ãåíåðàòîðû áóäóò îáÿ-

çàòåëüíî âîñòðåáîâàíû ïðè ïîèñêå âîçìîæíîãî îáðàçî-
âàíèÿ ñìåøàííîé êâàðê-àäðîííîé ôàçû ñèëüíîâçàèìî-
äåéñòâóþùåé ÿäåðíîé ìàòåðèè â ðåëÿòèâèñòñêèõ ñòîë-
êíîâåíèÿõ òÿæåëûõ èîíîâ, êîãäà çàðàáîòàåò íóêëîòðîí
ÎÈßÈ, ñïîñîáíûé óñêîðÿòü òÿæåëûå èîíû [2].

Â ÎÈßÈ â ðàìêàõ ãèäðîêèíåòè÷åñêîãî ïîäõîäà ðàç-
ðàáàòûâàåòñÿ öåëûé íàáîð òàêèõ ìîäåëåé [3], êîòîðûå
ñìîãóò îïèñàòü ðàçëè÷íûå ñòàäèè ñòîëêíîâåíèÿ ðåëÿòè-
âèñòñêèõ òÿæåëûõ èîíîâ: ïðåäðàâíîâåñíóþ êèíåòè÷å-
ñêóþ ïàðòîííóþ (êâàðê-ãëþîííóþ) èëè àäðîííóþ ñòà-
äèþ, ðàâíîâåñíóþ ãèäðîäèíàìè÷åñêóþ ñòàäèþ ñ âîç-
ìîæíûì ôîðìèðîâàíèåì êâàðê-ãëþîííîé ïëàçìû, à
òàêæå ñòàäèþ àäðîíèçàöèè ÷åðåç òàê íàçûâàåìîå ðàçìî-
ðàæèâàíèå àäðîíîâ ñ ïîñëåäóþùèì èõ ïåðåðàññåÿíèåì
è ðàñïàäîì ðåçîíàíñîâ. Ãèäðîäèíàìèêà ïîçâîëÿåò îïè-
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N. S. Amelin , R. Lednicky, L. V. Malinina

Development of the Novel Event Generators
to Study Relativistic Heavy Ion Collisions

Ongoing and planned experimental studies of relativis-
tic heavy ion collisions in a wide range of beam energies re-
quire development of new Monte Carlo (MC) event genera-
tors and improvement of the existing ones [1]. Especially
for the Large Hadron Collider (LHC) experiments, because
of very high hadron multiplicities, one needs fairly fast MC
generators for event simulation. The MC generators repre-
sent a powerful tool allowing for a comparison of the mea-
sured (multi)particle observables with the theoretical pre-
dictions in given experimental conditions. Particularly, such
MC generators will be certainly required in the near future
for the search for a possible formation of a strongly interact-
ing mixed quark–hadron phase in relativistic heavy ion
collisions at the upgraded JINR Nuclotron [2] .

At JINR, by the hydrokinetic approach, we are devel-
oping a set of the phenomenological computer models [3]
describing different stages of relativistic heavy ion colli-
sions: preequilibrium kinetic either hadron or parton
(quark–gluon) stage, equilibrium hydrodynamic stage with
a possible formation of the quark–gluon plasma, freeze-out
hadronization stage with the subsequent hadron kinetics in-
cluding rescatterings and resonance decays. The hydrody-
namics allows one to incorporate the complicated evolution
of the hot and dense system (fireball) at the possible phase
transitions encoded in a corresponding equation of state,
while the kinetics makes it possible to evaluate particle
spectra, taking into account the nonequilibrated character of
their formation even at the early evolution parton stage. The
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ñûâàòü ñëîæíóþ ýâîëþöèþ ãîðÿ÷åé è ïëîòíîé ÿäåðíîé
ñèñòåìû (ôàéåðáîëà) ïðè íàëè÷èè ôàçîâûõ ïåðåõîäîâ
ïîñðåäñòâîì âûáîðà ñîîòâåòñòâóþùåãî óðàâíåíèÿ ñî-
ñòîÿíèÿ, â òî âðåìÿ êàê êèíåòèêà äåëàåò âîçìîæíûì
îöåíèâàòü ñïåêòðû ÷àñòèö, ïðèíèìàÿ âî âíèìàíèå
íåðàâíîâåñíûé õàðàêòåð èõ îáðàçîâàíèÿ, äàæå íà
ðàííåé ïàðòîííîé ñòàäèè ýâîëþöèè.

1. Áûñòðûé ãåíåðàòîð ðàçìîðàæèâàíèÿ àäðî-

íîâ. Ìû ðàçðàáîòàëè áûñòðóþ ïðîöåäóðó ÌÊ-ãåíåðà-
öèè àäðîíîâ, êîòîðàÿ äàåò âîçìîæíîñòü èçó÷àòü è àíà-
ëèçèðîâàòü ðàçëè÷íûå õàðàêòåðèñòèêè ñòàáèëüíûõ
àäðîíîâ è àäðîííûõ ðåçîíàíñîâ, ðîæäåííûõ â óëüòðà-
ðåëÿòèâèñòñêèõ ñòîëêíîâåíèÿõ òÿæåëûõ èîíîâ [5].
Ìíîæåñòâåííîñòè ÷àñòèö îïðåäåëÿþòñÿ íà îñíîâå êîí-
öåïöèè õèìè÷åñêîãî ðàçìîðàæèâàíèÿ. Ïðè ýòîì ÷àñòè-
öû ðîæäàþòñÿ íà õèìè÷åñêîé èëè òåïëîâîé ãèïåðïî-
âåðõíîñòè ðàçìîðàæèâàíèÿ, êîòîðàÿ çàäàåòñÿ â ïàðàìå-
òðèçîâàííîì âèäå èëè ïóòåì ÷èñëåííîãî ðåøåíèÿ
óðàâíåíèé ðåëÿòèâèñòñêîé ãèäðîäèíàìèêè ñ çàäàííû-
ìè íà÷àëüíûìè óñëîâèÿìè è óðàâíåíèÿ ñîñòîÿíèÿ. Ïî-
ìèìî ñòàíäàðòíûõ ïðîñòðàíñòâåííîïîäîáíûõ ñåêòî-
ðîâ, ñ êîòîðûìè àññîöèèðóåòñÿ èçëó÷åíèå ÷àñòèö èç
îáúåìà, äàííàÿ ãèïåðïîâåðõíîñòü ìîæåò òàêæå âêëþ-
÷àòü âðåìåíèïîäîáíûå ñåêòîðà, ñ êîòîðûìè àññîöèèðó-
åòñÿ èçëó÷åíèå ÷àñòèö ñ ïîâåðõíîñòè ðàñøèðÿþùåéñÿ

ñèñòåìû. Ìû ïîêàçûâàåì ðåçóëüòàòû, îñíîâàííûå íà
ñòàíäàðòíûõ ïàðàìåòðèçàöèÿõ ãèïåðïîâåðõíîñòè ðàç-
ìîðàæèâàíèÿ àäðîíîâ è ïðîôèëÿ ñêîðîñòè ïîòîêà, äå-
ëàÿ ïðåäïîëîæåíèå î íàëè÷èè îäíîâðåìåííîãî
õèìè÷åñêîãî è òåïëîâîãî ðàçìîðàæèâàíèÿ.

Íåñìîòðÿ íà óïðîùåííûé ñöåíàðèé ðàçìîðàæèâà-
íèÿ àäðîíîâ áûëî ïîëó÷åíî âïîëíå ðàçóìíîå îïèñàíèå
îòíîøåíèé ìíîæåñòâåííîñòåé àäðîíîâ è ïîïåðå÷íûõ
ñïåêòðîâ àäðîíîâ, èçìåðåííûõ â Áðóêõåéâåíå (ÑØÀ)
äëÿ öåíòðàëüíûõ Au + Au-ñòîëêíîâåíèé íà êîëëàéäåðå
RHIC [5]. Ïðèìåð òàêîãî îïèñàíèÿ ïðèâåäåí íà ðèñ. 1.
Â òî æå âðåìÿ ãåíåðàòîð âûäàåò çàâûøåííûå çíà÷åíèÿ
êîððåëÿöèîííûõ ðàäèóñîâ, è ñ åãî ïîìîùüþ íå óäàëîñü
ïîëó÷èòü ïðàâèëüíîãî îïèñàíèÿ êîððåëÿöèîííûõ
ôóíêöèé (ÊÔ) òîæäåñòâåííûõ ïèîíîâ.

Â íàñòîÿùåå âðåìÿ ìû ïðîâåðÿåì ïðèìåíèìîñòü
äàííîé ïðîñòîé ÌÊ-ìîäåëè äëÿ îïèñàíèÿ ýëëèïòè÷å-
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corresponding computer codes are written in C++ language
and under the ROOT framework [4]. They can also be used
as stand-alone or in various combinations.

1. A Fast Hadron Freeze-out Generator. We have de-
veloped a fast Monte Carlo procedure of hadron generation,
allowing one to study and analyze various observables for
stable hadrons and hadron resonances produced in ultrarela-
tivistic heavy ion collisions [5]. Particle multiplicities are
determined based on the concept of chemical freeze-out.
Particles can be generated on the chemical or thermal
freeze-out hypersurface represented by a parameterization
or a numerical solution of relativistic hydrodynamics with
given initial conditions and an equation of state. Beside the
standard spacelike sectors associated with the volume de-
cay, the hypersurface may also include non-spacelike sec-
tors related to the emission from the surface of expanding
system. For comparison with other models and experimen-
tal data we demonstrate the results based on the standard pa-
rameterizations of the hadron freeze-out hypersurface and
flow velocity profile under the assumption of a common
chemical and thermal freeze-out.

While simplified, such a scenario nevertheless allows
for a reasonable description of hadron multiplicity ratios
and transverse momentum spectra in central Au+Au colli-
sions at the Brookhaven Relativistic Heavy Ion Collider
(RHIC) [5] (see Fig. 1). It however fails to describe the cor-
relation functions (CF) of identical pions, overestimating
the correlation radii.

Presently, we are testing the validity of this simple MC
model using the data on elliptic flows measured at the
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Ðèñ. 1. Èíâàðèàíòíûå ðàñïðåäåëåíèÿ ïî ïîïåðå÷íîìó èì-
ïóëüñó àäðîíîâ â öåíòðàëüíîì èíòåðâàëå áûñòðîò. Äàííûå
êîëëàáîðàöèè PHENIX (ñïëîøíûå ñèìâîëû) [6] ñðàâíèâàþò-
ñÿ ñ ìîäåëüíûìè ðàñ÷åòàìè (ãèñòîãðàììû) [5]

Fig. 1. The invariant transverse momentum spectra at mid-rapidi-
ty. The data from PHENIX (solid symbols) [6] are compared with
the model calculations (histograms) [5]



ñêèõ ïîòîêîâ àäðîíîâ, èçìåðåííûõ ïðè ýíåðãèÿõ RHIC.
Âåäåòñÿ ðàáîòà ïî âêëþ÷åíèþ â ïðîãðàììó ãåíåðàòîðà
áîëåå ðåàëèñòè÷íûõ ïàðàìåòðèçàöèé ïîâåðõíîñòåé ðàç-
ìîðàæèâàíèÿ, à òàêæå ïî îáúåäèíåíèþ ýòîãî ãåíåðàòî-
ðà ñ ïðîãðàììîé äëÿ ðåøåíèÿ (1+3D)-ìåðíûõ óðàâíå-
íèé ðåëÿòèâèñòñêîé ãèäðîäèíàìèêè äëÿ ìîäåëèðîâàíèÿ
áîëåå ñëîæíîé ñòàäèè ðàçìîðàæèâàíèÿ àäðîíîâ.

2. Ïðîãðàììà ÷èñëåííîãî ðåøåíèÿ áîëüöìàíîâ-

ñêèõ êèíåòè÷åñêèõ óðàâíåíèé. Îïèñàííûé âûøå ãå-
íåðàòîð ðàçìîðàæèâàíèÿ àäðîíîâ ìîæåò òàêæå èñïîëü-
çîâàòüñÿ êàê ãåíåðàòîð íà÷àëüíîãî ñîñòîÿíèÿ äëÿ óíè-
âåðñàëüíîé êèíåòè÷åñêîé ìîäåëè (ÓÊÌ) [7]. Ýòà
êîìïüþòåðíàÿ ïðîãðàììà ìîäåëèðóåò äàëüíåéøóþ ýâî-
ëþöèþ (ðàññåÿíèÿ è ðàñïàäû) ðîæäåííûõ ñòàáèëüíûõ
àäðîíîâ è ðåçîíàíñîâ ïóòåì ÷èñëåííîãî ðåøåíèÿ ðåëÿ-
òèâèñòñêèõ óðàâíåíèé Áîëüöìàíà. Óíèâåðñàëüíîñòü
ïðîãðàììû â òîì, ÷òî òîò æå ñàìûé âñòðîåííûé â íåå
÷èñëåííûé àëãîðèòì ïîäõîäèò êàê äëÿ ìîäåëèðîâàíèÿ
êèíåòèêè ïàðòîíîâ (êâàðêîâ è ãëþîíîâ), òàê è äëÿ ìîäå-
ëèðîâàíèÿ êèíåòèêè àäðîíîâ.

Ñóùåñòâóåò âåðñèÿ ÓÊÌ, íàçâàííàÿ ÓÊÌ-R, êîòî-
ðàÿ íàïèñàíà â ïðîãðàììíîé ñðåäå ROOT [4]. Ñ ïîìî-
ùüþ äàííîé ïðîãðàììû ïîëó÷åíû ÷èñëåííûå ðåøåíèÿ
ðåëÿòèâèñòñêèõ è íåðåëÿòèâèñòñêèõ óðàâíåíèé Áîëüö-
ìàíà ïðè âûáîðå ðàçëè÷íûõ íà÷àëüíûõ óñëîâèé [7].

Â ÷àñòíîñòè, áûëî âîñïðîèçâåäåíî èçâåñòíîå àíàëèòè-
÷åñêîå ðåøåíèå íåðåëÿòèâèñòñêîãî óðàâíåíèÿ Áîëüöìà-
íà ïðè ñôåðè÷åñêè-ñèììåòðè÷íûõ ãàóññîâñêèõ
íà÷àëüíûõ óñëîâèÿõ è ïîäòâåðæäåíî ñîîòâåòñòâóþùåå
ýòîìó ðåøåíèþ ñîõðàíåíèå âî âðåìåíè ýâîëþöèè ñè-
ñòåìû ÷àñòèö èõ èìïóëüñíûõ ñïåêòðîâ è ÊÔ (ðèñ. 2).
Òàêîå ñîõðàíåíèå âî âðåìÿ ðàñøèðåíèÿ ñèñòåìû ÿâëÿ-
åòñÿ ñëåäñòâèåì ðàçâèòèÿ êîëëåêòèâíûõ ïîòîêîâ ÷àñòèö
è îñòûâàíèÿ ñèñòåìû. Äëÿ áîëåå îáùåãî êëàññà ðåøå-
íèé, îïèñûâàþùèõ ýâîëþöèè íåðåëÿòèâèñòñêèõ è ðåëÿ-
òèâèñòñêèõ ñèñòåì ïðè àíèçîòðîïíûõ íà÷àëüíûõ óñëî-
âèÿõ, òàêæå îáíàðóæåíî ïðèáëèçèòåëüíîå ñîõðàíåíèå
ñïåêòðîâ è ÊÔ-÷àñòèö.

Ýòè ðåçóëüòàòû âàæíû, íàïðèìåð, äëÿ ïîíèìàíèÿ
ñëàáîé çàâèñèìîñòè îò ýíåðãèè ñòîëêíîâåíèÿ è íàïðà-
âëåíèÿ â ïðîñòðàíñòâå ýêñïåðèìåíòàëüíî èçìåðåííûõ
íà óñêîðèòåëå RHIC èíòåðôåðîìåòðè÷åñêèõ ðàäèóñîâ,
èçâåñòíîé êàê «çàãàäêà èíòåðôåðîìåòðèè RHIC» [1].

3. Ïðîãðàììà ÷èñëåííîãî ðåøåíèÿ óðàâíåíèé

ðåëÿòèâèñòñêîé ãèäðîäèíàìèêè. Ïðåäïîëàãàåòñÿ,
÷òî ñîçäàííûå íàìè ãåíåðàòîð ðàçìîðàæèâàíèÿ àäðîíîâ
è ïðîãðàììà äëÿ ÷èñëåííîãî ðåøåíèÿ áîëüöìàíîâñêèõ
êèíåòè÷åñêèõ óðàâíåíèé áóäóò ÷àñòÿìè áîëåå îáùåãî
ãèäðîêèíåòè÷åñêîãî ãåíåðàòîðà ñîáûòèé [3], ïðåäíà-
çíà÷åííîãî äëÿ àíàëèçà ñòîëêíîâåíèé ðåëÿòèâèñòñêèõ
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RHIC. We are also implementing more realistic parameteri-
zations of the freeze-out hypersurface, as well as coupling
the generator with our numerical (1+3D)-relativistic hydro-
dynamic equations solver (see below) to model a more
complex hadron freeze-out stage.

2. A Boltzmann Kinetic Equation Solver. A fast
hadron freeze-out generator can also be used as an initial
state generator for the Universal Kinetic Model (UKM)
code [7] which treats farther evolution (scattering and de-
cays) of the produced stable hadrons and resonances by
solving relativistic Boltzmann equations numerically. The
universality of the code means that the same implemented
numerical algorithm is suitable to model both the parton
(quarks and gluons) and hadron kinetics. There is a version
of the UKM, referred to as the UKM-R code, written under
the ROOT framework [4].

Using the Boltzmann equation solver, numerical solu-
tions of the nonrelativistic and relativistic Boltzmann equa-
tions have been studied at various initial conditions [7]. Par-
ticularly, the known analytical solution of the nonrelativistic
Boltzmann equation at spherically symmetric Gaussian ini-

tial conditions has been recovered and the corresponding
conservation of particle spectra and correlation functions
has been confirmed (see Fig. 2). Such a conservation during
the system expansion is a consequence of the developing
collective flow and cooling. Approximate conservation
properties have been found for a more general class of solu-
tions describing the nonrelativistic and relativistic systems
at anisotropic initial condition [7].

These results are important, e.g., to understand weak
energy and directional dependence of the interferometry
radii known as «the interferometry RHIC puzzle» [1].

3. A Hydrodynamic Equation Solver. As already
mentioned, the developed fast freeze-out hadron generator
and the UKM-R kinetic model or Boltzmann equation
solver are supposed to be parts of a more general hydroki-
netic numerical tool [3] for the analysis of relativistic heavy
ion collisions. This tool will include in addition a parton ini-
tial and parton preequilibrium part or solver of the kinetic
equations for quarks and gluons, as well as a relativistic hy-
drodynamic equation solver part allowing one to model an
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òÿæåëûõ èîíîâ. Äîïîëíèòåëüíî ýòîò ãåíåðàòîð áóäåò
âêëþ÷àòü êîìïüþòåðíûå ïðîãðàììû, ïîçâîëÿþùèå
ìîäåëèðîâàòü êàê íà÷àëüíóþ, òàê è ïðåäðàâíîâåñíóþ
ïàðòîííóþ ñòàäèè ñòîëêíîâåíèÿ ïóòåì ðåøåíèÿ êèíå-
òè÷åñêèõ óðàâíåíèé äëÿ êâàðêîâ è ãëþîíîâ, à òàêæå
ïðîãðàììó äëÿ ðåøåíèÿ ðåëÿòèâèñòñêèõ ãèäðîäèíàìè-
÷åñêèõ óðàâíåíèé, ïîçâîëÿþùóþ ìîäåëèðîâàòü ðàâíî-
âåñíóþ ñòàäèþ ñòîëêíîâåíèÿ ñ ó÷åòîì îáðàçîâàíèÿ
êâàðê-ãëþîííîé ïëàçìû.

Êðîìå òîãî, ìû íàïèñàëè íà ÿçûêå Ñ++ êîìïüþòåð-
íóþ ïðîãðàììó [8] äëÿ ÷èñëåííîãî ðåøåíèÿ (1+3D)-

ìåðíûõ óðàâíåíèé ðåëÿòèâèñòñêîé èäåàëüíîé ãèäðîäè-
íàìèêè ìåòîäîì ñãëàæåííûõ ÷àñòèö â äåêàðòîâîé è
ãèïåðáîëè÷åñêîé ñèñòåìàõ êîîðäèíàò ïðè çàäàííûõ íà-
÷àëüíûõ óñëîâèÿõ è óðàâíåíèè ñîñòîÿíèÿ. Ðåçóëüòàòîì
ðåøåíèÿ ÿâëÿåòñÿ òàêæå èíôîðìàöèÿ î ïîâåðõíîñòè
ðàçìîðàæèâàíèÿ àäðîíîâ è ïðîôèëå ñêîðîñòè êîëëåê-
òèâíîãî ïîòîêà ñîãëàñíî âûáðàííîìó êðèòåðèþ
ðàçìîðàæèâàíèÿ.

Ìåòîä ñãëàæåííûõ ÷àñòèö øèðîêî ïðèìåíÿåòñÿ
ïðè êîìïüþòåðíîì ìîäåëèðîâàíèè â àñòðîôèçèêå è
êîñìîëîãèè, à òàêæå äëÿ ìîäåëèðîâàíèÿ âçðûâîâ. Âïåð-
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Ðèñ. 2. Íà÷àëüíîå è êîíå÷íîå ðàñïðåäåëåíèÿ x-êîìïîíåíòû 3-èìïóëüñà ÷àñòèöû (à), ïðîñòðàíñòâåííîé x- (b) è âðåìåííîé (c) êî-
îðäèíàò òî÷êè èñïóñêàíèÿ èëè òî÷êè ïîñëåäíåãî âçàèìîäåéñòâèÿ è ÊÔ, ñîîòâåòñòâóþùèå ýòèì òî÷êàì, êàê ôóíêöèè êâàäðàòà ðàç-
íîñòè 4-èìïóëüñîâ ÷àñòèö, qinv (d), ïîëó÷åííûõ ïðè ìîäåëèðîâàíèè ñ ïîìîùüþ ÓÊÌ-R N � 400ýâîëþöèè òÿæåëûõ áåcñïèíîâûõ
áîçîíîâ ñ ìàññîé m� 0 938, ÃýÂ/c2 ïðè âðåìåíè ýâîëþöèè t� 200ôì/c. Ãèñòîãðàììû 1, 2 è 3 (b è c) ñîîòâåòñòâóþò �el � 0 (íà÷àëü-
íîå x-ðàñïðåäåëåíèå), 40 è 400 ìá. Ïîêàçàííûå íà ðèñóíêå ðåçóëüòàòû ãàóññîâñêîãî ôèòà èìïóëüñíûõ ðàñïðåäåëåíèé è ÊÔ ñîãëà-
ñóþòñÿ ñ íà÷àëüíûìè çíà÷åíèÿìè � � �( ) ,/mT0

1 2 0 3492 ÃýÂ/c, ��1, ãäå T0 è R0 7� ôì — íà÷àëüíûå çíà÷åíèÿ òåìïåðàòóðû è ðà-

äèóñà ñèñòåìû ñîîòâåòñòâåííî

Fig. 2. Initial and final distributions of the x-components of particle 3-momentum (a), spatial x- (b) and time (c) coordinates of the emission
or last collision points and the CF corresponding to these points as functions of particle 4-momentum difference squared, qinv (d) obtained
in the UKM-R simulation of N � 400heavy spin-0 bosons of mass m� 0 938. GeV/c2 at the evolution time t� 200fm/c. The histograms 1, 2

and 3 in panels b and c correspond to �el � 0 (initial x-distribution), 40 and 400 mb, respectively. The shown results of Gaussian fits of the
momentum distributions and the CFs agree with the input initial values � � �( ) ./mT0

1 2 0 3492GeV/c, ��1, whereT0 and R0 7� fm are ini-

tial system temperature and radius, respectively
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equilibrium collision stage with a possible formation of the
quark–gluon plasma.

We have already written a C++ code allowing one to
solve the equations of the (1+3D) perfect relativistic hydro-
dynamics numerically by a smoothed particle method [8].
This hydrodynamic equation solver solves (1+3D)-rela-
tivistic perfect hydrodynamic equations in Cartesian or hy-
perbolic coordinate system at given initial conditions and
equation of state by the smoothed particle method, and pro-
vides information about hadron freeze-out hypersurface and
collective flow velocity profile according to the chosen
freeze-out criterion.

The smoothed particle method is widely used to per-
form simulation studies in the astrophysics and cosmology,
as well as in the explosion modeling. The first application of
the smoothed particle method to solve relativistic hydrody-
namics equations with the aim to model hydrodynamic evo-
lution of relativistic ion collisions was done by a Brazilian
group [9].

Our smoothed particle hydrodynamic code [8] is
presently under test against known analytical and numerical
solutions. Thus, from Figs. 3 and 4 one can see a good
agreement of the numerical (points) and analytical (black
lines and curves) solutions for the evolution of a perfect rel-
ativistic massless pion gas with particular flow velocity ini-
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Ðèñ. 3. Ïëîòíîñòü ýíåðãèè (a) è ïðîäîëüíàÿ ñêîðîñòü ïîòîêà (b) êàê ôóíêöèè ïðîäîëüíîé ïðîñòðàíñòâåííî-âðåìåííîé áûñòðîòû
 �  	0 5, ln[( ) / ( )]t z t z è ïàðàìåòðà ýâîëþöèè ñîáñòâåííîãî âðåìåíè �� 	( ) /t z2 2 1 2, íà÷èíàÿ ñ ��1ôì/c

Fig. 3. Energy density (a) and longitudinal flow velocity (b) as functions of the longitudinal space-time rapidity  �  	0 5. ln[( ) / ( )]t z t z

and the evolution proper time �� 	( ) /t z2 2 1 2 starting at ��1fm/c

Ðèñ. 4. Ïëîòíîñòü ýíåðãèè (a) è ïðîäîëüíàÿ ñêîðîñòü ïîòîêà (b) êàê ôóíêöèè ïðîäîëüíîé êîîðäèíàòû è ïàðàìåòðà ýâîëþöèè âðå-
ìåíè t, íà÷èíàÿ ñ t�1ôì/c

Fig. 4. Energy density (a) and longitudinal flow velocity (b) as functions of the longitudinal coordinate and the evolution time starting at
t�1fm/c



âûå ýòîò ìåòîä áûë ïðèìåíåí áðàçèëüñêîé ãðóïïîé ôè-
çèêîâ äëÿ ðåøåíèÿ ðåëÿòèâèñòñêèõ ãèäðîäèíàìè÷åñêèõ
óðàâíåíèé ñ öåëüþ ìîäåëèðîâàòü ýâîëþöèþ ñòîëêíîâå-
íèé òÿæåëûõ èîíîâ [9].

Íàøà êîìïüþòåðíàÿ ïðîãðàììà [8] ðåøåíèÿ ðåëÿ-
òèâèñòñêèõ óðàâíåíèé ãèäðîäèíàìèêè ìåòîäîì ñãëà-
æåííûõ ÷àñòèö íàõîäèòñÿ â ñòàäèè òåñòèðîâàíèÿ è
ñðàâíåíèÿ ñ èçâåñòíûìè àíàëèòè÷åñêèìè è ÷èñëåííû-
ìè ðåøåíèÿìè. Íà ðèñ. 3 è 4 ìîæíî âèäåòü õîðîøåå ñî-
ãëàñèå ÷èñëåííûõ (òî÷êè) è àíàëèòè÷åñêèõ (÷åðíûå ëè-
íèè è êðèâûå) ðåøåíèé, îïèñûâàþùèõ ýâîëþöèþ èäå-
àëüíîãî ðåëÿòèâèñòñêîãî áåçìàññîâîãî ïèîííîãî ãàçà ñî
ñïåöèàëüíûì âûáîðîì íà÷àëüíûõ ñêîðîñòåé ïîòîêà
(òàê íàçûâàåìàÿ ìîäåëü Áüåðêåíà [10]), ïîëó÷åííûõ
ñîîòâåòñòâåííî â ãèïåðáîëè÷åñêîé è äåêàðòîâîé
ñèñòåìàõ êîîðäèíàò.

Â çàêëþ÷åíèå ìû õîòåëè áû îòìåòèòü, ÷òî ðàçðà-
áîòêà îïèñàííûõ êîìïüþòåðíûõ ìîäåëåé ïðîâîäèòñÿ â
ðàìêàõ ïðîåêòà åâðîïåéñêîé èññëåäîâàòåëüñêîé ãðóïïû
«Òÿæåëûå èîíû ïðè óëüòðàðåëÿòèâèñòñêèõ ýíåðãèÿõ».

Ýòà ãðóïïà âêëþ÷àåò ñîòðóäíèêîâ èç Ïîëèòåõíè÷åñêîé
øêîëû Íàíòà, Íàíòñêîãî óíèâåðñèòåòà, Âàðøàâñêîãî
òåõíîëîãè÷åñêîãî óíèâåðñèòåòà, Èíñòèòóòà òåîðåòè÷å-
ñêîé ôèçèêè (Ìîñêâà) è Èíñòèòóòà òåîðåòè÷åñêîé ôè-
çèêè èì. Í. Í. Áîãîëþáîâà ÍÀÍÓ (Êèåâ). Ðàáîòû âû-
ïîëíÿþòñÿ ïðè ÷àñòè÷íîé ôèíàíñîâîé ïîääåðæêå èç
ãðàíòîâ Ðîññèéñêîãî àãåíòñòâà ïî íàóêå è èííîâàöèÿì è
Ãðàíòîâîãî àãåíòñòâà ×åøñêîé Ðåñïóáëèêè, à òàêæå èç
ãðàíòà ïî ñïåöèàëüíîé ïðîãðàììå Ìèíèñòåðñòâà íàóêè
è îáðàçîâàíèÿ ÐÔ.
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tial conditions (so-called Bjorken model [10]) calculated in
hyperbolic and Cartesian coordinate systems, respectively.

The development of the outlined computer models has
been carried out within the scope of the ERG (GDRE):
Heavy ions at ultrarelativistic energies — a European Re-
search Group comprising IN2P3/CNRS, Ecole des Mines
de Nantes, Universite de Nantes, Warsaw University of
Technology, ITEP (Moscow) and the Bogolyubov Institute
for Theoretical Physics, NAS of Ukraine. This work has
been supported, in part, by a grant of the Russian Agency
for Science and Innovations, by the special programme of
the Ministry of Science and Education of the Russian
Federation and by the Grant Agency of the Czech Republic.
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À. À. Áàëäèí, Ý. Ã. Áàëäèíà

Ôèçèêà ñ ïîìîùüþ ëàçåðîâ —
îò ðåëÿòèâèñòñêîãî ðîæäåíèÿ ÷àñòèö
äî òåõíîëîãèé îáðàáîòêè ìàòåðèàëîâ

Ââåäåíèå. Â ïîñëåäíèå íåñêîëüêî ëåò â ËÂÝ â ðàì-
êàõ òåìû ïåðâîãî ïðèîðèòåòà ÌÀÐÓÑß ðàçâèâàåòñÿ íî-
âîå íàïðàâëåíèå èññëåäîâàíèé, ñâÿçàííîå ñ èñïîëüçîâà-
íèåì ëàçåðîâ â ôèçèêå. Îáëàñòè ïðèìåíåíèÿ ëàçåðîâ
óñëîâíî ìîæíî ðàçäåëèòü íà ôóíäàìåíòàëüíûå è ïðè-
êëàäíûå. Ê ôóíäàìåíòàëüíûì ìîæíî îòíåñòè ðåëÿòè-
âèñòñêèå ðåæèìû âçàèìîäåéñòâèÿ ëàçåðíîãî èçëó÷åíèÿ
ñâåðõâûñîêîé èíòåíñèâíîñòè ñ ïëàçìîé; ãåíåðàöèþ âû-
ñîêèõ ãàðìîíèê; ãåíåðàöèþ ñâåðõâûñîêèõ ìàãíèòíûõ
ïîëåé â ïëàçìå; èíäóöèðîâàíèå ÿäåðíûõ ðåàêöèé; ãåíå-
ðàöèþ ïó÷êîâ ãîðÿ÷èõ èîíîâ; óäàðíûå âîëíû â âåùå-
ñòâå ïîä âîçäåéñòâèåì ëàçåðíîãî èçëó÷åíèÿ; ñîçäàíèå
ðåíòãåíîâñêèõ ëàçåðîâ; äèàãíîñòèêè ñ âûñîêèì âðåìåí-
íûì ðàçðåøåíèåì. Ïðèêëàäíûå îáëàñòè èñïîëüçîâàíèÿ
ëàçåðîâ: ìåäèöèíà (ëàçåðíàÿ äèàãíîñòèêà è õèðóðãèÿ),

äèàãíîñòèêà è ìîíèòîðèíã ïó÷êîâ ÷àñòèö, îáðàáîòêà
ìàòåðèàëîâ.

Èññëåäîâàíèÿ â íåêîòîðûõ èç ýòèõ îáëàñòåé âåäóò-
ñÿ â ñîòðóäíè÷åñòâå ñ ãðóïïàìè òåîðåòè÷åñêîé ôèçèêè è
ôèçèêè ïëàçìû GSI (Äàðìøòàäò, Ãåðìàíèÿ), ÇÀÎ
«ÂÍÈÒÝÏ» (Äóáíà) è óíèâåðñèòåòîì «Äóáíà». Ðàáîòû
îñâåùàëèñü â äîêëàäàõ, ñäåëàííûõ ñîòðóäíèêàìè ËÂÝ
ÎÈßÈ è GSI â Äóáíå è Äàðìøòàäòå, íà ìåæäóíàðîäíûõ
ñîâåùàíèÿõ ïî ôèçèêå ïëàçìû è âçàèìîäåéñòâèþ
óëüòðàêîðîòêèõ ëàçåðíûõ èìïóëüñîâ ñ âåùåñòâîì.

Ñîòðóäíè÷åñòâî ËÂÝ ÎÈßÈ ñ GSI â îáëàñòè ëàçåð-
íîé ôèçèêè, âêëþ÷àÿ âçàèìîäåéñòâèå óëüòðàêîðîòêèõ
ëàçåðíûõ èìïóëüñîâ ñ âåùåñòâîì è ïåðåíîñ ðåíòãåíîâ-
ñêîãî èçëó÷åíèÿ è òîðìîæåíèÿ èîíîâ â âûñîêîòåìïåðà-
òóðíîé ïëàçìå, óñïåøíî ðàçâèâàåòñÿ óæå 5 ëåò. Â îêòÿ-
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The Physics with Lasers: From Relativistic
Particle Production to Material Processing

Introduction. During the recent years, a new direction
of research related to application of lasers in physics has
been developed at LHE in the framework of the first-priori-
ty topic MARUSYA. Laser applications can be conditional-
ly divided into fundamental and applied fields. Relativistic
regimes of interaction of ultrahigh-intensity laser radiation
with plasma, generation of high harmonics, strong magnetic
fields in plasma, induced nuclear reactions, generation of
high-energy ion beams, shock waves in matter under the im-
pact of laser radiation, x-ray lasers, diagnostics with fine
time resolution can be attributed to the fundamental prob-
lems. Applied fields in which lasers are used are medicine
(laser diagnostics, surgery), diagnostics and monitoring of
particle beams, material processing.

Investigations in some of these fields are performed in
collaboration with the theory and plasma physics groups at
GSI (Darmstadt), ZAO VNITEP (Dubna), and Dubna Uni-
versity. The work was covered in reports delivered by LHE
and GSI employees in Dubna, Darmstadt, at international
workshops devoted to plasma physics and interaction of ul-
trashort laser pulses with matter.

The collaboration of JINR’s LHE with GSI (Darm-
stadt) in the field of laser physics, including interaction of
ultrashort laser pulses with matter, x-ray transfer and ion
stopping in high-temperature plasmas, has been successful-
ly developing for already five years. A workshop devoted to
theoretical and mathematical description of processes of
generation and propagation of particles, fields and radia-
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áðå 2005 ã. â Äàðìøòàäòå ñîñòîÿëîñü ðàáî÷åå ñîâåùà-
íèå, ïîñâÿùåííîå òåîðåòè÷åñêîìó è ìàòåìàòè÷åñêîìó
îïèñàíèþ ïðîöåññîâ ãåíåðàöèè è ðàñïðîñòðàíåíèÿ ÷à-
ñòèö, ïîëåé è èçëó÷åíèé â êîðîòêèõ íåðàâíîâåñíûõ
ïëàçìàõ. Ýòî ñîâåùàíèå ïðîäîëæèëî ñåðèþ ïîäîáíûõ
ñîâåùàíèé, ïðîâîäèìûõ åâðîïåéñêèìè íàó÷íûìè öåí-
òðàìè îäèí ðàç â äâà ãîäà. Ñîòðóäíèêè ËÂÝ ÎÈßÈ
À. À. Áàëäèí è Ý. Ã. Áàëäèíà, ïðèíÿâøèå â íåì ó÷àñòèå
ïî ïðèãëàøåíèþ ä-ðà Ò. Øëåãåëÿ, ïðåäñòàâèëè äîêëà-
äû, ïîñâÿùåííûå ðàáîòàì, ïðîâîäèìûì â ýòîì íàïðà-
âëåíèè â ÎÈßÈ. Òàê, â äîêëàäå À. À. Áàëäèíà áûë ïðåä-
ñòàâëåí îáùèé ïîäõîä òåîðèè àâòîìîäåëüíîñòè, åãî
ïðèìåíåíèå â ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêå è ïóòè
ïîñòðîåíèÿ àâòîìîäåëüíûõ ðåøåíèé â îáëàñòè
ãåíåðàöèè è óñêîðåíèÿ ïó÷êîâ çàðÿæåííûõ ÷àñòèö â
ìîùíûõ ýëåêòðîìàãíèòíûõ ïîëÿõ.

Â GSI ïîä ðóêîâîäñòâîì ïðîôåññîðà Ê. Þ. Âèòòå
ñòðîèòñÿ êðóïíûé ëàçåð PHELIX. Â ýòîì ëàçåðíîì êîì-
ïëåêñå, êîòîðûé áóäåò ââåäåí â äåéñòâèå â 2008 ã., ïðå-
äóñìîòðåíû äâå îïöèè, ïîçâîëÿþùèå îõâàòèòü øèðî-
êèé êðóã ïàðàìåòðîâ ëàçåðíîé ïëàçìû. Ïåðâàÿ îïöèÿ íà
äëèòåëüíîñòü èìïóëüñà 1–10 íñ è ïîëíóþ ýíåðãèþ
1 êÄæ áóäåò çàïóùåíà óæå ê êîíöó 2006 ã. Âòîðàÿ îïöèÿ,
ïóñê êîòîðîé çàïëàíèðîâàí íà 2008 ã., ïîçâîëèò ïîëó-
÷àòü èìïóëüñû äëèòåëüíîñòüþ 500–100 ôñ è ýíåðãèåé

500 Äæ, ÷òî îáåñïå÷èò ìàêñèìàëüíóþ ìîùíîñòü ïîðÿä-
êà 1019 Âò. Ýòà ìîùíîñòü ÿâëÿåòñÿ ïîðîãîâîé äëÿ ÿâëå-
íèé ðîæäåíèÿ ÷àñòèö â ëàçåðíîì ïîëå.

Ïðåäëîæåíèå ïî óíèêàëüíîìó ýêñïåðèìåíòó, êàñà-
þùåìóñÿ èññëåäîâàíèÿ âçàèìîäåéñòâèÿ çàðÿæåííûõ
÷àñòèö ñ ãîðÿ÷åé îäíîðîäíîé ïëàçìîé íà ëàçåðíî-óñêî-
ðèòåëüíîì ýêñïåðèìåíòàëüíîì êîìïëåêñå GSI, áûëî
ïðåäñòàâëåíî íà XXIX Åâðîïåéñêîé êîíôåðåíöèè ïî
âçàèìîäåéñòâèþ ëàçåðà ñ âåùåñòâîì (ECLIM-2006) â
èþíå 2006 ã. â Ìàäðèäå [1].

Äðóãîå íàïðàâëåíèå èññëåäîâàíèé, ïðîâîäÿùèõñÿ â
ËÂÝ ÎÈßÈ â ñîòðóäíè÷åñòâå ñ ó÷åíûìè GSI, — ýòî èñ-
ñëåäîâàíèå âçàèìîäåéñòâèÿ óëüòðàêîðîòêèõ ëàçåðíûõ
èìïóëüñîâ ñ âåùåñòâîì, ìåõàíèçìû ãåíåðàöèè è óñêî-
ðåíèÿ ÷àñòèö â èíòåíñèâíûõ ýëåêòðîìàãíèòíûõ ïîëÿõ.
À. À. Áàëäèí íà îñíîâå àâòîìîäåëüíîãî ïîäõîäà ïðîâåë
èññëåäîâàíèå ðåæèìîâ ãåíåðàöèè ýëåêòðîííî-ïîçè-
òðîííûõ ïàð ïðè âçàèìîäåéñòâèè êîðîòêîãî ìîùíîãî
ëàçåðíîãî èìïóëüñà ñ òâåðäîé ìèøåíüþ. Ïðåäâàðèòåëü-
íûå ðåçóëüòàòû áûëè äîëîæåíû íà ñåìèíàðå â ãðóïïå
òåîðèè GSI. Ïðåäëîæåíèå ïî ýêñïåðèìåíòó ïðèçíàíî
èíòåðåñíûì, è â íàñòîÿùåå âðåìÿ ãîòîâèòñÿ
ïóáëèêàöèÿ.

Âåäóòñÿ èññëåäîâàíèÿ è â ïðèêëàäíîé îáëàñòè ïðè-
ìåíåíèÿ ëàçåðîâ â ïðîìûøëåííîñòè. Íåêîòîðûå òåîðå-
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tions in short-lived nonequilibrium plasmas was held in
Darmstadt in October 2005. This workshop continued the
series of workshops held by the European science centres
every two years. The LHE researchers A. A. Baldin and
E. G. Baldina, who participated in the workshop on the in-
vitation of Dr T. Schlegel, gave reports devoted to the activi-
ty performed in this field at JINR. Thus, A. A. Baldin pre-
sented the general self-similarity approach, its application
in relativistic nuclear physics and ways of construction of
self-similar solutions as applied to generation and accelera-
tion of beams of charged particles in intensive electromag-
netic fields.

The large laser PHELIX is being constructed at GSI un-
der the leadership of Prof. K. Yu. Witte. This laser complex,
planned to be put into full-scale operation in 2008, has two
options covering a wide range of laser plasma parameters.
The first option with the pulse duration of 1–10 ns and the
total pulse energy of 1 kJ will be put into operation already
by the end of 2006. The second option to be commissioned
in 2008 will provide the pulse duration of 500–100 fs and
the energy 500 J with the maximum power about 1019 W.

This is the threshold value for particle production in a laser
field.

The proposal of the unique experiment on interaction
of charged particles with hot homogeneous plasma at the
GSI laser-accelerator complex was presented at the 29th Eu-
ropean Conference on Laser Interaction with Matter
(ECLIM-2006) in June 2006 in Madrid [1].

Another direction of research performed by LHE re-
searchers in collaboration with GSI scientists is the investi-
gation of interaction of ultrashort laser pulses with matter,
mechanisms of particle generation and acceleration in inten-
sive electromagnetic fields. On the basis of the self-similari-
ty approach, A. A. Baldin studied the regimes of generation
of electron–positron pairs at interaction of short intense
laser pulse with solid target. Preliminary results were re-
ported at a seminar in the theory group at GSI. The proposal
of the experiment was found interesting. At present, a corre-
sponding publication is in preparation.

Research in the field of laser application in industry is
also performed at LHE. Some theoretical and practical
problems of laser material cutting are studied by the mem-
bers of the MARUSYA collaboration in cooperation with
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òè÷åñêèå è ïðàêòè÷åñêèå âîïðîñû ëàçåðíîé ðåçêè ìàòå-
ðèàëîâ èññëåäóþòñÿ â êîëëàáîðàöèè ÌÀÐÓÑß ñîâìåñò-
íî ñ ñîòðóäíèêàìè ÇÀÎ «ÂÍÈÒÝÏ» (Äóáíà) è
óíèâåðñèòåòà «Äóáíà». Â ËÂÝ â ïåðèîä ñ ôåâðàëÿ ïî
èþíü 2006 ã. ïðîøëè òðè ñåìèíàðà, ïîñâÿùåííûõ òðåì
ðàçëè÷íûì îáëàñòÿì ôèçèêè ñ èñïîëüçîâàíèåì ëàçåðíî-
ãî èçëó÷åíèÿ. Ïî ðåçóëüòàòàì ýòèõ èññëåäîâàíèé â íà-
ñòîÿùåå âðåìÿ ñîòðóäíèêàìè ËÂÝ ÎÈßÈ îôîðìëÿþòñÿ
äâå êàíäèäàòñêèå äèññåðòàöèè, ãîòîâèòñÿ ìàòåðèàë åùå
äëÿ äâóõ äèññåðòàöèé àñïèðàíòîâ óíèâåðñèòåòà
«Äóáíà».

1. Ðåëÿòèâèñòñêîå ðîæäåíèå ÷àñòèö óëüòðàêî-

ðîòêèìè ëàçåðíûìè èìïóëüñàìè. Àâòîìîäåëüíûé

ïîäõîä. Îäíî èç íàèáîëåå áóðíî ðàçâèâàþùèõñÿ ñåé÷àñ
íàïðàâëåíèé ôóíäàìåíòàëüíîé ôèçèêè — ôèçèêà óëü-
òðàêîðîòêèõ ëàçåðíûõ èìïóëüñîâ — â ôîêóñå èññëåäî-
âàíèé ìíîãèõ íàó÷íûõ öåíòðîâ ìèðà. Èññëåäîâàíèÿ
ïðîöåññîâ â ëàçåðíîé ïëàçìå, îñîáåííî ÿâëåíèé ïðèí-
öèïèàëüíî íîâîãî âðåìåííîãî ìàñøòàáà — ïèêî-, ôåì-
òî-, àòòî- è çåïòîñåêóíä, ÷ðåçâû÷àéíî èíòåðåñíû ñ òî÷-
êè çðåíèÿ íîâûõ ïðåäñòàâëåíèé î ôèçèêå ìèêðîìèðà. Ñ
ïîÿâëåíèåì ëàçåðîâ ñ èìïóëüñàìè òàêîé äëèòåëüíîñòè
ñòàíîâèòñÿ âîçìîæíûì èññëåäîâàòü òîíêóþ âðåìåííóþ
ñòðóêòóðó àòîìíûõ ïðîöåññîâ. Åñëè äëèòåëüíîñòè èì-
ïóëüñîâ ìåíåå ôåìòîñåêóíä áóäóò äîñòèãíóòû â ýêñïå-

ðèìåíòå, ìîæíî áóäåò ãîâîðèòü î ïðèíöèïèàëüíî íîâîì
óðîâíå èññëåäîâàíèÿ ñâîéñòâ âåùåñòâà íà âðåìåííîì
ìàñøòàáå, ñóùåñòâåííî ìåíüøåì, ÷åì õàðàêòåðíûå
âðåìåíà ðåëàêñàöèè â àòîìàõ, è äàæå ñðàâíèìîì ñ ìàñ-
øòàáîì ÿäåðíûõ ïðîöåññîâ ðîæäåíèÿ è àííèãèëÿöèè
÷àñòèö. Òàê, íàïðèìåð, äëÿ îïèñàíèÿ àòîìà âîäîðîäà õà-
ðàêòåðíîå âðåìÿ «îáðàùåíèÿ» ýëåêòðîíà âîêðóã ïðîòî-
íà ñîñòàâëÿåò ýêñïåðèìåíòàëüíî íàáëþäàåìóþ òåïåðü
âåëè÷èíó 2,6 ôñ. Îäèí èç âîçìîæíûõ ðåæèìîâ ãåíåðà-
öèè çàðÿæåííûõ ÷àñòèö â âåùåñòâå ïîä âîçäåéñòâèåì
èíòåíñèâíîãî âíåøíåãî ïîëÿ, òàê íàçûâàåìûé ïóçûðü-
êîâûé (àâòîìîäåëüíûé) ðåæèì (bubble regime), áûë òåî-
ðåòè÷åñêè ïðåäñêàçàí â ðàáîòàõ [2], à çàòåì ïðîäåìîí-
ñòðèðîâàí ñ ïîìîùüþ ÷èñëåííîãî ìîäåëèðîâàíèÿ [3] è
íàáëþäàëñÿ ýêñïåðèìåíòàëüíî.

Óæå ñàì ôàêò ïîëó÷åíèÿ ôåìòîñåêóíäíûõ (è äàæå
àòòîñåêóíäíûõ) èìïóëüñîâ îòêðûâàåò ïðèíöèïèàëüíî
íîâûå âîçìîæíîñòè äëÿ ïðîâåðêè è ôîðìóëèðîâêè áà-
çîâûõ ãèïîòåç è ïîëîæåíèé î ïðîöåññàõ ðîæäåíèÿ ÷à-
ñòèö è ôîðìèðîâàíèÿ èçëó÷åíèÿ. Îñîáûé èíòåðåñ ïðåä-
ñòàâëÿåò ïðîáëåìà îïèñàíèÿ ðåëÿòèâèñòñêèõ ìíîãî÷à-
ñòè÷íûõ ñèñòåì. Òàê, ýêñïåðèìåíòàëüíî íàáëþäàåìàÿ
íàïðàâëåííàÿ ãåíåðàöèÿ ýëåêòðîííûõ ñãóñòêîâ ñ ýíåð-
ãèÿìè ýëåêòðîíîâ ~100 ÌýÂ ïðè âçàèìîäåéñòâèè
ôåìòîñåêóíäíûõ ëàçåðíûõ èìïóëüñîâ ñ âåùåñòâîì
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ZAO VNITEP (Dubna) and Dubna University. Three semi-
nars devoted to three different fields of physics with lasers
were held at LHE in February–June 2006. At present two
PhD theses of LHE physicists are in preparation on the re-
sults of this research, two postgraduate students of Dubna
University have begun work on their theses.

1. Relativistic Particle Production by Ultrashort

Laser Pulses. Self-similarity Approach. One of the most
rapidly developing directions of fundamental physics now,
the physics of ultrashort laser pulses, is in the focus of re-
search at many scientific centres worldwide. Investigation
of processes in laser plasmas, especially phenomena of fun-
damentally new time scale, pico-, femta-, atto- and zep-
taseconds, is extremely interesting from the point of view of
new ideas concerning the physics of microworld. With the
development of such lasers, investigation of fine time struc-
ture of atomic processes becomes possible. If pulse dura-
tions shorter than femtaseconds are achieved in the experi-
ment, this will mean a fundamentally new level of investiga-
tion of matter properties at the time scale essentially smaller
than characteristic relaxation times in atoms and compara-

ble with the scale of nuclear processes of particle production
and annihilation. Thus, the characteristic time or electron
«revolution» around the proton in the hydrogen atom is
2.6 fs, the value experimentally feasible now. One of possi-
ble regimes of generation of charged particles in matter un-
der the impact of an intense external field, the so-called
«bubble regime», was first predicted theoretically [2], then
demonstrated by means of numerical modeling [3], and then
observed experimentally.

The very fact of feasibility of femtosecond (and even
attosecond) pulses opens fundamentally new possibilities of
verification and formulation of basic hypotheses and propo-
sitions concerning the processes of particle and radiation
production. Of special interest is the problem of description
of relativistic multiparticle systems. Thus, the experimental-
ly observed generation of directed electron bunches with
electron energies about 100 MeV at interaction of femtosec-
ond laser pulses with matter is one of such relativistic col-
lective effects.

Experimental and theoretical investigation of relativis-
tic collective effects in particle production in cumulative
and subthreshold reactions in the field of relativistic nuclear
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îòíîñèòñÿ ê òàêèì ðåëÿòèâèñòñêèì êîëëåêòèâíûì
ýôôåêòàì.

Ýêñïåðèìåíòàëüíîå è òåîðåòè÷åñêîå èçó÷åíèå ðå-
ëÿòèâèñòñêèõ êîëëåêòèâíûõ ýôôåêòîâ ïðè îáðàçîâàíèè
÷àñòèö â êóìóëÿòèâíûõ è ïîäïîðîãîâûõ ðåàêöèÿõ â
îáëàñòè ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè ïîêàçàëî ýô-
ôåêòèâíîñòü ïðèìåíåíèÿ àâòîìîäåëüíîãî ïîäõîäà
[4, 5]. Îáîáùàÿ ýòîò ïîäõîä íà ñëó÷àé êîëëåêòèâíîãî
âçàèìîäåéñòâèÿ ãðóïïû êîãåðåíòíûõ ôîòîíîâ ñ ýëåê-
òðîíàìè, óäàåòñÿ îïèñàòü íàáëþäàåìóþ ìîíîõðîìàòè÷-
íîñòü è ìàëûé ýìèòòàíñ óñêîðåííûõ ýëåêòðîíîâ (ðèñ. 1)
è äàòü ïðåäñêàçàíèÿ íà ñîîòíîøåíèå ñå÷åíèé ãåíåðàöèè
óñêîðåííûõ ýëåêòðîíîâ è îáðàçîâàííûõ ïîçèòðîíîâ
(ðèñ. 2).

Îïòèìèçàöèÿ óñëîâèé ãåíåðàöèè ïîçèòðîíîâ ïðè
ïîìîùè êîðîòêèõ ëàçåðíûõ èìïóëüñîâ ïðåäñòàâëÿåò

èíòåðåñ äëÿ ðàäèîãðàôèè, áèîëîãèè, ìåäèöèíû,
ïîçèòðîííîé òîìîãðàôèè.

2. Âçàèìîäåéñòâèå çàðÿæåííûõ ÷àñòèö è èçëó÷å-

íèÿ ñ ãîðÿ÷åé ïëîòíîé ïëàçìîé. Èçó÷åíèå ïðîöåññîâ
âçàèìîäåéñòâèÿ çàðÿæåííûõ ÷àñòèö è ôîòîíîâ ñ âåùå-
ñòâîì èìååò áîëüøîå çíà÷åíèå â òàêèõ îáëàñòÿõ, êàê
ôèçèêà ïëàçìû è âûñîêèõ ïëîòíîñòåé ýíåðãèè â âåùå-
ñòâå, èíåðöèàëüíûé òåðìîÿäåðíûé ñèíòåç, â ïðèêëàä-
íûõ èññëåäîâàíèÿõ ñ èñïîëüçîâàíèåì ëàçåðîâ è ïó÷êîâ
çàðÿæåííûõ ÷àñòèö. Òåîðèÿ âçàèìîäåéñòâèÿ èîíîâ ñ õî-
ëîäíûì âåùåñòâîì, èñïîëüçóåìàÿ â íàñòîÿùåå âðåìÿ,
îïèðàåòñÿ íà ïîäõîä Áåòå–Áëîõà ñ íåêîòîðûìè ïîïðàâ-
êàìè. Ýòà ìîäåëü èìååò ðÿä íåäîñòàòêîâ. Òàê, òîðìîæå-
íèå â ñëîæíûõ ìîëåêóëÿðíûõ âåùåñòâàõ ìîæåò îòëè-
÷àòüñÿ îò 20 äî 100 % îò ïðåäñêàçûâàåìîé âåëè÷èíû;
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physics proved the efficiency of the self-similarity approach
[4, 5]. By generalizing this approach to collective interac-
tion of a group of coherent photons with electrons, it is pos-
sible to describe the experimentally observed monochro-
maticity and low emittance of accelerated electrons (Fig. 1),
and to make predictions on the ratio of the cross sections of
generation of accelerated electrons and produced positrons
(Fig. 2).

Optimization of positron generation by short laser puls-
es is of interest in radiography, biology, medicine, positron
tomography.

2. Interaction of Charged Particles and Radiation

with Hot Dense Plasmas. Investigation of interaction of
charged particles and photons with matter is of great impor-
tance in such fields of physics as plasma physics and
physics of high energy density in matter, inertial confine-
ment fusion, applied research using lasers and charged par-
ticle beams. The theory of ion interaction with cold matter
used at present is based on the Bethe–Bloch approach with
some corrections. This model has certain problems. Thus,
stopping in complex molecular substances can differ by
20–100% from the predicted value; experimental range can
differ from theoretical one up to 20% for thick (porous) tar-
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Ðèñ. 1. Ðàñ÷åòíîå ðàñïðåäåëåíèå ïî èìïóëüñàì è óãëàì ýëåê-
òðîíîâ, óñêîðåííûõ ïîä äåéñòâèåì óëüòðàêîðîòêîãî ëàçåðíî-
ãî èìïóëüñà

Ðèñ. 2. Îòíîøåíèå ñå÷åíèÿ ðîæäåíèÿ ïîçèòðîíîâ è óñêîðåí-
íûõ ýëåêòðîíîâ ïîä óãëîì 0� è 2� ïîä äåéñòâèåì óëüòðàêîðîò-
êîãî ëàçåðíîãî èìïóëüñà

Fig. 1. Calculated momentum and angular distribution of electrons
accelerated by the short laser pulse

Fig. 2. Ratio of short-laser-pulse-generated positron and electron
cross sections at 0! and 2!



îòëè÷èå ýêñïåðèìåíòàëüíîãî ïðîáåãà îò òåîðåòè÷åñêî-
ãî â òîëñòûõ (ïîðèñòûõ) ìèøåíÿõ ìîæåò ñîñòàâëÿòü äî
20 %. Êðîìå òîãî, ýêñïåðèìåíòàëüíûå äàííûå äëÿ òÿæå-
ëûõ èîíîâ ôðàãìåíòàðíû, ÷òî çàòðóäíÿåò «íàñòðîéêó»
ìîäåëè, îñîáåííî âàæíóþ äëÿ ìåäèöèíñêèõ ïó÷êîâ
óñêîðåííûõ ÷àñòèö.

Èçìåðåíèÿ, âûïîëíåííûå â ðàìêàõ ýêñïåðèìåíòà
S249 íà óñêîðèòåëå SIS-18 â GSI ãðóïïîé ôèçèêîâ èç
ÂÍÈÈÝÔ, ÎÈßÈ è GSI, ñïåöèàëüíî ïîñâÿùåííûå èñ-
ñëåäîâàíèþ âëèÿíèÿ ìèøåíè íà òîðìîæåíèå èîíîâ â
õîëîäíîì âåùåñòâå, ïðîäåìîíñòðèðîâàëè çàìåòíîå îò-
ëè÷èå ïîëíîãî ïðîáåãà è, ñîîòâåòñòâåííî, êðèâîé ýíåð-

ãîâûäåëåíèÿ èîíîâ â ñïëîøíîé òîëñòîé ìèøåíè è
ìèøåíè èç íàáîðà ôîëüã òîé æå îáùåé òîëùèíû
(ðèñ. 3).

Ïðîöåññ âçàèìîäåéñòâèÿ èîíîâ ñ ïëàçìîé íå îïè-
ñûâàåòñÿ îäíîçíà÷íî â ðàìêàõ ñóùåñòâóþùèõ òåîðèé.
Ðàçðàáîòêà è ïðîâåðêà òåîðåòè÷åñêèõ ìîäåëåé òðåáóþò
ýêñïåðèìåíòàëüíîãî èçó÷åíèÿ òîðìîæåíèÿ èîíîâ â
ïëàçìå. Ýêñïåðèìåíòàëüíûé êîìïëåêñ GSI ïðåäîñòà-
âëÿåò óíèêàëüíóþ âîçìîæíîñòü ïðîâåäåíèÿ òàêèõ ýêñ-
ïåðèìåíòîâ. Ïîñòàíîâêà ýêñïåðèìåíòà ïðåäëîæåíà
è îáîñíîâàíà ôèçèêàìè ÂÍÈÈÝÔ, ÎÈßÈ è GSI. Ïîëó-
÷åí äèàïàçîí ïàðàìåòðîâ ìèøåíè, äîñòèæèìûõ íà ñó-
ùåñòâóþùåì óñêîðèòåëå SIS-18 è ëàçåðàõ nhelix è
PHELIX. Òàê, äëÿ âàêóóìíûõ ìèøåíåé ïîëó÷åíû ñëåäó-
þùèå ïàðàìåòðû: ìàòåðèàë ñ âûñîêèì Z, Tïë =
50 100" ýÂ; �ýë ~ 1020 ñì–3; äëÿ ìèøåíåé, íàïîëíåííûõ
ìàëîïëîòíûì ìàòåðèàëîì ñ íèçêèì Z, Tïë = 50 80" ýÂ;
#ýë ~ 1021 ñì–3 (CH). Õàðàêòåðíûé âèä ìèøåíè ïðèâå-
äåí íà ðèñ. 4.

Äëÿ ìîäåëèðîâàíèÿ ýêñïåðèìåíòîâ è îïòèìèçàöèè
ãåîìåòðèè è çàïîëíåíèÿ ìèøåíåé ñîçäàí ïðîãðàììíûé
êîìïëåêñ MULTIVF (àâòîðû Ý. Ã. Áàëäèíà, Ò. Øëåãåëü è

21

gets. Moreover, experimental data for heavy ions are frag-
mentary, which prevents «tuning» the model that is espe-
cially important for medical beams of accelerated particles.

Measurements performed in the framework of the ex-
periment S249 at SIS-18 (GSI, Darmstadt) by the group of
VNIIEF, JINR and GSI physicists and specially devoted to
investigation of the effect of the target on ion stopping in
cold matter demonstrated a noticeable difference of the total
stopping range and energy deposition of ions in the thick
solid target and the target made from the set of foils with the
same total thickness (see Fig. 3).

Processes of ion stopping in plasmas are not described
unambiguously in the framework of existing theoretical
models. Development and verification of theoretical models
require experimental study of ion stopping in plasmas. The
GSI experimental complex provides the unique possibility
of such experiments. The experiment was proposed and

substantiated by VNIIEF, JINR and GSI physicists. The
range of target parameters achievable at the existing accel-
erator SIS-18 and the lasers nhelix and PHELIX was ob-
tained. Thus, for vacuum targets, the following parameters
were obtained: high-Z material, Tpl � "50 100 eV;
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Ðèñ. 3. Ïðîôèëè ýíåðãîâûäåëåíèÿ èîíîâ çîëîòà â ìåäíûõ ìè-
øåíÿõ (ñïëîøíîé è íàáîðå ôîëüã)

Ðèñ. 4. Ðàñïðåäåëåíèå òåìïåðàòóðû âíóòðè öèëèíäðè÷åñêîé
Au+CH(ïåíà) ìèøåíè � 1 ìì � 2 ìì. Ëàçåðíûé ïó÷îê:
Eëàç = 1 êÄæ; 	ëàç = 1 íñ

Fig. 3. Energy deposition profiles of gold ions in copper targets (sol-
id and foils)

Fig. 4. Temperature distribution inside the cylindrical Au + CH
(foam) target$1 mm�2 mm. Laser beam: Elas �1kJ; �las �1ns;
� %�1053. m (Erad � 350 J)



Ð. Ðàìèñ). Âûïîëíåí áîëüøîé îáúåì ðàáîò ïî ðàñ÷åòó è
îïòèìèçàöèè hohlraum-ìèøåíåé äëÿ èññëåäîâàíèÿ òîð-
ìîæåíèÿ èîíîâ â ïëàçìå íà ëàçåðíî-óñêîðèòåëüíîì
êîìïëåêñå GSI.

3. Ôèçè÷åñêèå ïðîöåññû ïðè ëàçåðíîé ðåçêå ìå-

òàëëîâ. Èññëåäîâàíèå íåëèíåéíûõ ïðîöåññîâ â äâóõ-

ñëîéíûõ ñèñòåìàõ. Ëàçåðíàÿ îáðàáîòêà ìàòåðèàëîâ —
îäíà èç âûñîêîòåõíîëîãè÷íûõ îáëàñòåé ïðîìûøëåííî-
ñòè. Îñíîâíûå îáëàñòè ïðîìûøëåííîãî ïðèìåíåíèÿ ëà-
çåðîâ: ýëåêòðîííàÿ ïðîìûøëåííîñòü, ìàðêèðîâêà, ýêî-
ëîãè÷åñêèé è äðóãîé ìîíèòîðèíã, ëàçåðíàÿ îáðàáîòêà
ìåòàëëîâ.

Ïðè ëàçåðíîé ðåçêå íåêîòîðûõ ìåòàëëîâ (îñîáåííî
òàêèõ, êàê ìåäü è àëþìèíèé) íà îáëó÷àåìîé ïîâåðõíî-
ñòè îáðàçóåòñÿ îêèñíàÿ ïëåíêà, êîòîðàÿ ñóùåñòâåííî
âëèÿåò íà ïîãëîùàòåëüíóþ ñïîñîáíîñòü ïîâåðõíîñòè è,
ñëåäîâàòåëüíî, íà ïðîöåññ ðåçêè. Ïîäðîáíî èçó÷åíî
âëèÿíèå òåðìîõèìè÷åñêîé ðåàêöèè íà ïðîöåññ íàãðåâà
ìàòåðèàëà íåïðåðûâíûì èçëó÷åíèåì CO 2-ëàçåðà â îêè-
ñëèòåëüíîé àòìîñôåðå. Ïîëó÷åíû òî÷íûå àíàëèòè÷å-
ñêèå è àñèìïòîòè÷åñêèå ðåøåíèÿ äëÿ ïîëÿ òåìïåðàòóð è
äèíàìèêè îêèñíîé ïëåíêè. Â îäíîìåðíîì ïðèáëèæåíèè
ïîëó÷åíî àíàëèòè÷åñêîå âûðàæåíèå äëÿ òåìïåðàòóðû â

öåíòðå ïÿòíà íàãðåâà. Äèíàìèêà íàãðåâà ìàòåðèàëà
ëàçåðíûì èçëó÷åíèåì ïðèâåäåíà íà ðèñ. 5 è 6.

Ó÷åò òåðìîõèìè÷åñêèõ ðåàêöèé íà ïîâåðõíîñòè,
âûçûâàþùèõ ðîñò îêèñíîé ïëåíêè, ïðèâîäèò ê ñóùå-
ñòâåííîìó îáîñòðåíèþ ïðîñòðàíñòâåííîãî ðàñïðåäåëå-
íèÿ òåìïåðàòóðû. Ýôôåêò ëîêàëèçàöèè òåïëà â îãðàíè-
÷åííîé îáëàñòè âîêðóã öåíòðà ïÿòíà íàãðåâà ñóùåñòâå-
íåí â òåõíîëîãè÷åñêèõ ïðîöåññàõ ðåçêè è ðàçìÿã÷åíèÿ
ìàòåðèàëà ñ ïîìîùüþ ëàçåðíîãî èçëó÷åíèÿ. Àíàëèòè-
÷åñêèå ôóíêöèîíàëüíûå çàâèñèìîñòè âàæíû ñ òî÷êè
çðåíèÿ ïîíèìàíèÿ äèíàìèêè ïðîöåññîâ â øèðîêîì äèà-
ïàçîíå èñõîäíûõ ïàðàìåòðîâ. Ïîëó÷åííûå ðåçóëüòàòû
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#el ~ 10 20 cm–3; for targets filled with low-density low-Z

material, Tpl � "50 80 eV; #el ~ 10 21 cm–3 (CH). The typ-

ical view of the cylindrical target is shown in Fig. 4.

For modeling experiments and optimization of the tar-
get geometry and filling, the computer program complex
MULTIVF was created (authors T. Schlegel, E. G. Baldina
and R. Ramis). A large amount of calculation of hohlraum
targets for investigation of ion stopping at the GSI laser-ac-
celerator complex was performed.

3. Physical Processes in laser Metal Cutting. Investi-

gation of Nonlinear Processes in Two-Layered Systems.

Laser material processing is one of the high-tech fields of
industry. The main industrial laser applications are electron-
ic industry, marking, ecological and other monitoring, and
material processing.

In laser cutting of some metals (especially, such as cop-
per and aluminum) an oxide film is formed on the processed
surface; this film affects strongly radiation absorption by the
surface and therefore, the whole cutting process. The effect
of the thermochemical reaction on the process of metal heat-

ing by continuous radiation of the CO2 laser in the oxidizing
atmosphere was studied in detail. The exact analytical and
asymptotic solutions for the temperature field and the dy-
namics of the oxide film were obtained. The analytical ex-
pression for the temperature in the centre of the heated spot
was obtained in the one-dimensional approximation. The
dynamics of metal heating by laser radiation is shown in
Figs. 5 and 6.

Taking into account thermochemical reactions on the
surface resulting in the growth of the oxide film yields a no-
ticeable change of the spatial temperature distribution. The
effect of heat localization in a bounded area around the heat-
ed spot centre is essential in technological processes of met-
al cutting and softening using laser radiation. Analytical
functional dependences are important from the point of
view of understanding of the processes dynamics in a wide
range of initial parameters. The obtained results are directly
applicable to industrial laser material processing.
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Ðèñ. 5. Òåìïåðàòóðà íà ïîâåðõíîñòè ìåòàëëà â öåíòðå ïÿòíà
íàãðåâà êàê ôóíêöèÿ âðåìåíè

Fig. 5. Temperature at the surface of the metal in the centre of the
heated spot as a function of time



èìåþò íåïîñðåäñòâåííîå ïðàêòè÷åñêîå ïðèëîæåíèå â
ïðîìûøëåííîé ëàçåðíîé îáðàáîòêå ìàòåðèàëîâ.

Çàêëþ÷åíèå. Ôèçèêà ñ èñïîëüçîâàíèåì ëàçåðîâ
ïðåäñòàâëÿåò ñîáîé ÷ðåçâû÷àéíî øèðîêîå ïîëå êàê
ôóíäàìåíòàëüíûõ, òàê è ïðèêëàäíûõ èññëåäîâàíèé.
Óíèêàëüíîñòü ýòîé îáëàñòè ôèçèêè çàêëþ÷àåòñÿ â òîì,
÷òî â íåé ïîìèìî îòêðûòûõ â ïîñëåäíåå âðåìÿ ïðèíöè-
ïèàëüíî íîâûõ ôóíäàìåíòàëüíûõ ÿâëåíèé íåîòúåìëå-
ìûì ýëåìåíòîì ÿâëÿåòñÿ ïðèêëàäíàÿ ñîñòàâëÿþùàÿ.
Ïîýòîìó, íàïðèìåð, â Ãåðìàíèè ïðàâèòåëüñòâî è êðóï-
íûå ïðîìûøëåííûå êîðïîðàöèè âûäåëÿþò çíà÷èòåëü-
íûå ñðåäñòâà íà äîëãîñðî÷íûå (10 ëåò) ïðîãðàììû íà-
ó÷íûõ èññëåäîâàíèé â ýòîé îáëàñòè, êîòîðûå ïðîâîäÿò-
ñÿ, â ÷àñòíîñòè, â ðàçëè÷íûõ óíèâåðñèòåòàõ ñòðàíû.

Ïðèìåðîì òàêîé ïðîãðàììû ìîæåò ñëóæèòü ïðîãðàììà
èññëåäîâàíèé â îáëàñòè äèíàìèêè ðåëÿòèâèñòñêèõ ÷à-
ñòèö è ôèçèêè ïëîòíîé íåèäåàëüíîé íåðàâíîâåñíîé ìè-
êðîïëàçìû â Óíèâåðñèòåòå Áîõóìà.

Ïðèìåíèòåëüíî ê ÎÈßÈ ñëåäóåò óïîìÿíóòü òàêèå
âàæíûå ïðèëîæåíèÿ, êàê ëàçåðíàÿ äèàãíîñòèêà è ìîíè-
òîðèðîâàíèå ïó÷êîâ çàðÿæåííûõ ÷àñòèö, òðàäèöèîííî
çàðåêîìåíäîâàâøèå ñåáÿ ýôôåêòèâíûìè ëàçåðíûå èñ-
òî÷íèêè ìíîãîçàðÿäíûõ èîíîâ è, êîíå÷íî, íîâîå íàïðà-
âëåíèå ôóíäàìåíòàëüíûõ èññëåäîâàíèé âçàèìîäåé-
ñòâèÿ óëüòðàêîðîòêèõ ëàçåðíûõ èìïóëüñîâ ñ ïó÷êàìè
óñêîðåííûõ ÿäåð è âåùåñòâîì.
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Conclusions. The physics with lasers is an extremely
wide field of fundamental and applied research. The
uniqueness of this field at present is that along with recently
discovered fundamentally new phenomena, its inherent ele-
ment is the applied component. That is why, for example, in
Germany the government and large industrial companies
provide considerable funding for long-term (10 years) pro-
grams of scientific research in this field which are per-
formed, in particular, at universities. An example of such a
program is the program of investigation of dynamics of rela-
tivistic particles and the physics of dense nonideal non-
equlilibrium microplasma at Bochum University.

In regard to JINR, worthy of mention are such impor-
tant applications of lasers as charged particle beam diagnos-
tics and monitoring, traditionally efficient laser sources of
multicharged ions, and, of course, the new direction of fun-
damental research — interaction of ultrashort laser pulses
with beams of accelerated nuclei and matter.
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Fig. 6. Thickness of oxide film as a function of time



Ä. Ò. Ìàäèãîæèí

Ýêñïåðèìåíòàëüíûå îñíîâû ïðÿìîãî
íàðóøåíèÿ CP-ñèììåòðèè â ðàñïàäàõ
íåéòðàëüíûõ êàîíîâ

Áûñòðîå ðàçâèòèå òåîðèè êàîííûõ ðàñïàäîâ [1]
áûëî ñòèìóëèðîâàíî ïóáëèêàöèåé êîëëàáîðàöèÿìè
NA-48 è KTeV â 1999–2002 ãã. ðåçóëüòàòîâ èçìåðåíèÿ
ïðÿìîãî CP-íàðóøåíèÿ â ðàñïàäàõ íåéòðàëüíûõ êàî-
íîâ. Îíî ïðîÿâëÿåòñÿ â ðàçíèöå ìåæäó äâóìÿ îòíîøå-
íèÿìè àìïëèòóä, êîòîðûå â îòñóòñòâèå ïðÿìîãî
CP-íàðóøåíèÿ áûëè áû ðàâíû ìåæäó ñîáîé:

 � � � � � �	  	  	� &  �| | | |H K H KL S ,

 � � � � � �00 0 0 0 0 2� & 	 �| | | |H K H KL S ,

ãäå 
 îïèñûâàåò íàðóøåíèå CP-ñèììåòðèè ÷åðåç ñìå-
øèâàíèå ñîñòîÿíèé ñ îïðåäåëåííîé ÷åòíîñòüþ, à 
� ñî-
îòâåòñòâóåò ïðÿìîìó íàðóøåíèþ. Îöåíêà ïîñëåäíåãî
ïàðàìåòðà âûïîëíÿëàñü ïóòåì ïðåöèçèîííîãî èçìåðå-

íèÿ îòëè÷èÿ äâîéíîãî îòíîøåíèÿ R� 	| | | |  00 2 2 îò

åäèíèöû.

Íàèëó÷øàÿ òî÷íîñòü â èçìåðåíèè ïàðàìåòðà
CP-íàðóøåíèÿ ê íà÷àëó ðàáîòû ýòèõ êîëëàáîðàöèé
áûëà äîñòèãíóòà â ýêñïåðèìåíòàõ NA-31 (ÖÅÐÍ):
� �Re / ( , , ) –� � � � �� � 23 3 6 5 4 10 4 [2] è E731 (FNAL):

� �Re ( , , , ) –� � � � �� '� 7 4 5 2 2 9 10 4 [3]. Ïëîõîå ñîãëàñèå

ìåæäó ýòèìè ðåçóëüòàòàìè íå äàâàëî âîçìîæíîñòè ñäå-
ëàòü çàêëþ÷åíèå î ñóùåñòâîâàíèè ïðÿìîãî
CP-íàðóøåíèÿ â Ïðèðîäå.

Â îáîèõ ýòèõ ýêñïåðèìåíòàõ äîëãîæèâóùèå êàîíû
ñîçäàâàëèñü íà ìèøåíè, íàñòîëüêî óäàëåííîé îò ðàñ-
ïàäíîãî îáúåìà, ÷òî êîðîòêîæèâóùèå êàîíû óæå ïðàê-
òè÷åñêè íå äàâàëè âêëàäà â ðåãèñòðèðóåìûå ðàñïàäû.
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D. Madigozhin

Experimental Basis of Direct CP Violation
in Neutral Kaon Decays

Fast development of the kaon decays theory [1] has
been stimulated by the NA48 and KTeV publishing in
1999–2002 of the direct CP violation measurement results.
It is manifested in the difference between the two amplitude
ratios, which would be equal to each other in the case of di-
rect CP violation absence:

 � � � � � �	  	  	� &  �| | | |H K H KL S ,

 � � � � � �00 0 0 0 0 2� & 	 �| | | |H K H KL S ,

where �describes the indirect CP violation due to the parity
states mixing, and �' corresponds to the direct violation in
decays. Its estimation has been performed by precise mea-

surement of double ratio R� 	| | | |  00 2 2 deviation

from 1.

The best precision in the CP violation parameter mea-
surement at that time was achieved in the experiments
NA31 (CERN): � �Re / ( . . ) –� � � � �� � 23 36 5 4 10 4 [2] and

E731 (FNAL): � �Re / ( . . . ) –� � � � �� � 7 4 52 2 9 10 4 [3]. The

poor agreement between these results did not give a possi-
bility to make a conclusion about the existence of direct CP
violation in Nature.

In both these experiments the long-lived kaons were
produced on the target, placed so far from the decay volume
that the short-lived kaons from that target almost did not
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Ãëàâíîå ðàçëè÷èå ýòèõ äâóõ ýêñïåðèìåíòîâ ñîñòîÿëî â
ñïîñîáå ñîçäàíèÿ ïó÷êà êîðîòêîæèâóùèõ êàîíîâ. Â
NA-31 äëÿ ýòîãî ïðèìåíÿëàñü ìèøåíü, ðàñïîëîæåííàÿ
âáëèçè ðàñïàäíîãî îáúåìà, ñ êîòîðîé ñòàëêèâàëñÿ ïó÷îê
ïåðâè÷íûõ ïðîòîíîâ. Â E731 ïåðåä ðàñïàäíûì îáúåìîì
óñòàíàâëèâàëñÿ ïëàñòèêîâûé ðåãåíåðàòîð, ÷åðåç êîòî-
ðûé ïðîõîäèë îäèí èç äâóõ ïó÷êîâ KL.

Â ýêñïåðèìåíòå ñëåäóþùåãî ïîêîëåíèÿ NA-48
[4–6] ïó÷êè KL è KS ðîæäàëèñü íà äâóõ ðàçíûõ ìèøåíÿõ
ïðîòîíàìè ñ èìïóëüñîì 400 ÃýÂ èç îäíîãî ïó÷êà óñêî-
ðèòåëÿ SPS ÖÅÐÍ. Ïåðâè÷íûé ïó÷îê ïðîòîíîâ âûñîêîé
èíòåíñèâíîñòè ñîóäàðÿëñÿ ñ ìèøåíüþ KL. Ïó÷îê ðî-
æäåííûõ â ýòèõ ñòîëêíîâåíèÿõ ÷àñòèö î÷èùàëñÿ îò çà-
ðÿæåííîé êîìïîíåíòû è íàïðàâëÿëñÿ â âàêóóìíûé ðàñ-
ïàäíûé îáúåì, êîòîðûé íà÷èíàëñÿ ïðèìåðíî â 126 ì îò
ìèøåíè KL. Ïðîòîíû, íå èñïûòàâøèå âçàèìîäåéñòâèÿ â
ïåðâîé ìèøåíè, íàïðàâëÿëèñü íà ìåõàíè÷åñêè èñêðè-
âëåííûé ìîíîêðèñòàëë êðåìíèÿ, è èõ ìàëàÿ äîëÿ îòêëî-
íÿëàñü ââåðõ, à çàòåì ñòàëêèâàëàñü ñ ìèøåíüþ KS, àíà-
ëîãè÷íîé KL-ìèøåíè, ðàçìåùåííîé ïðÿìî ïåðåä íà÷à-
ëîì îáùåãî äëÿ äâóõ êàîííûõ ïó÷êîâ ðàñïàäíîãî
îáúåìà. Ñòàíöèÿ îòìåòêè ïó÷êà ðàçìåùàëàñü íà ïóòè
ïðîòîíîâ, ñîçäàþùèõ ïó÷îê KS. Îíà òî÷íî èçìåðÿëà
âðåìÿ ïðîõîæäåíèÿ ïðîòîíà è ïîçâîëÿëà óñòàíîâèòü
ïðèíàäëåæíîñòü ðàñïàäà ïó÷êó KS.

Íàèáîëåå äåôèöèòíîé ìîäîé ðàñïàäà, îãðàíè÷èâà-
þùåé ñòàòèñòè÷åñêóþ òî÷íîñòü ðåçóëüòàòà, ÿâëÿåòñÿ
KL � � �0 0. Êîëè÷åñòâî ýòèõ ðàñïàäîâ, çàðåãèñòðèðî-
âàííûõ â ñåàíñàõ 1997–1999 è 2001 ãã., ïðîøåäøèõ âñå
êðèòåðèè îòáîðà, ðàâíî 5,325�106. Îêîí÷àòåëüíûé
ðåçóëüòàò ýêñïåðèìåíòà NA-48 ñîñòàâèë âåëè÷èíó

� �Re ( , , ) –� � � �� '� 14 7 2 2 10 4 .

Òåõíèêà ýêñïåðèìåíòà KTeV [7, 8] ñëåäóåò ïîäõî-
äàì ýêñïåðèìåíòà-ïðåäøåñòâåííèêà E731 [3]. Äâà ïó÷-
êà, «ðåãåíåðàòîðíûé» è «âàêóóìíûé», ñîçäàþòñÿ â
ñòîëêíîâåíèè ïðîòîíîâ ñ ìèøåíüþ, ðàñïîëîæåííîé äà-
ëåêî îò ðàñïàäíîãî îáúåìà. Ïîñëå êàæäîãî ñáðîñà óñêî-
ðèòåëÿ ðåãåíåðàòîð, ñîçäàþùèé êîìïîíåíòó KS â îäíîì
èç ïó÷êîâ, ïåðåìåùàåòñÿ, ÷òîáû ïåðåêðûòü òåïåðü óæå
äðóãîé íåéòðàëüíûé ïó÷îê, ÷òî ìèíèìèçèðóåò âëèÿíèå
ëåâî-ïðàâîé àñèììåòðèè äåòåêòîðíîé óñòàíîâêè è ïó÷-
êîâîé ëèíèè. Ïîäâèæíûé ïîãëîòèòåëü ñíèæàåò â
2,3 ðàçà èíòåíñèâíîñòü êàîííîãî ïó÷êà, ïðåäíàçíà÷åí-
íîãî äëÿ ñîçäàíèÿ êîìïîíåíòû KS, è ìåíÿåò ïåðåêðûâà-
åìûé èì ïó÷îê îäíîâðåìåííî ñ ðåãåíåðàòîðîì.

Áûëè ïðîàíàëèçèðîâàíû ñîáûòèÿ, çàðåãèñòðèðî-
âàííûå â ñåàíñàõ 1996 è 1997 ãã. Íàèáîëåå äåôèöèòíîé
ìîäîé ðàñïàäà áûëè ðàñïàäû êàîíîâ íà äâà íåéòðàëü-
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contribute to the registered decays. The main difference be-
tween the two experiments was in the technique of the
short-lived kaon beam production. To do it, in NA31 the tar-
get, placed close to the decay volume, was exposed to the
beam of primary protons. In E731 the plastic regenerator
was placed upstream the decay volume on the way of one of
the two K L beams.

In the next-generation NA48 experiment [4–6] the
beams K L and K S were produced on two different targets
by the 400-GeV protons from one CERN SPS beam. The
primary beam of protons with high intensity collided with
the target K L. The beam of produced particles was cleaned
from the charged component and directed into the evacuated
decay volume, beginning at about 126 m apart from K L tar-
get. The noninteracting protons from the first target were di-
rected to the mechanically bent silicon monocrystal, and the
small part of them was deviated and then collided with the
K S target, similar to K L one, placed just before the decay
volume, common for both kaon beams. The beam tagging
station was placed in the way of the protons, which created
the K S beam. It precisely measured the time of the proton

pass and gave the possibility to identify the beam of the
kaon decay.

The most deficit decay mode, limiting the statistical
precision of the result, was K L � � �0 0. The number of

such decays, passing all the selection criteria, registered in
1997–1999 and 2001, is 5.325�106. The final result of the
NA48 experiment is

� �Re ( . . ) –� � � �� '� 14 7 2 2 10 4 .

The KTeV experiment technique [7, 8] follows the ap-
proach of the previous experiment E731 [3]. Two neutral
beams, «regenerator» and «vacuum» ones, were created in
the collisions of protons with the target, placed far upstream
the decay volume. The regenerator, creating the K S compo-
nent in one of the beams, alternates the beam every accelera-
tor cycle, to minimize the effect of left-right asymmetry of
the setup. The movable absorber decreases 2.3 times the in-
tensity of the kaon beam used for the K S -component cre-
ation and also alternates the beam together with the regener-
ator.
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íûõ ïèîíà â âàêóóìíîì ïó÷êå. Òàêèõ ðàñïàäîâ áûëî çà-
ðåãèñòðèðîâàíî 3,35�106.

Àíàëèç îòîáðàííûõ ñîáûòèé ñîñòîÿë â ôèòèðîâà-
íèè äàííûõ ñ ïîìîùüþ àêñåïòàíñà, ïîëó÷åííîãî íà
îñíîâå äåòàëüíî âûïîëíåííîãî ìîíòå-êàðëîâñêîãî ìî-
äåëèðîâàíèÿ. Îêîí÷àòåëüíûé ðåçóëüòàò KTeV:

� �Re ( , , ) –� � � �� '� 20 7 2 8 10 4 .

Ïðè ñðàâíåíèè ýòèõ äâóõ ýêñïåðèìåíòîâ ìîæíî çà-
ìåòèòü, ÷òî ñòðàòåãèÿ NA-48 çàêëþ÷àëàñü â ïîëó÷åíèè
êàê ìîæíî áîëåå òî÷íîãî «ñûðîãî» çíà÷åíèÿ äâîéíîãî
îòíîøåíèÿ ñ òåì, ÷òîáû âñå ïîïðàâêè ê íåìó áûëè òàê
ìàëû, ÷òî èõ ìîæíî áûëî áû èçó÷àòü è îöåíèâàòü îò-
äåëüíî, ïðåèìóùåñòâåííî ýêñïåðèìåíòàëüíûìè ìåòî-
äàìè. Â êîíöåïöèè ýêñïåðèìåíòà KTeV ïðèîðèòåò
îòäàåòñÿ ïîëíîìó ìîíòå-êàðëîâñêîìó ìîäåëèðîâàíèþ.

Ñðàâíåíèå ýêñïåðèìåíòîâ NA-48 è KTeV ïîêàçûâà-
åò, ÷òî ïðåèìóùåñòâà KTeV çàêëþ÷àþòñÿ â íåñêîëüêî
ëó÷øèõ ðàçðåøåíèÿõ ïî ýíåðãèè ðåãèñòðèðóåìûõ ÷à-
ñòèö, à òàêæå â ïðîñòîòå ïðèâÿçêè ñîáûòèÿ ê îïðåäåëåí-
íîìó ïó÷êó, îáåñïå÷åííîé ðàñõîæäåíèåì ñðàâíèâàåìûõ
ïó÷êîâ â îáëàñòè äåòåêòîðîâ. Â NA-48 ïðèìåíåíèå ñõî-
äÿùèõñÿ ïó÷êîâ äëÿ ìàêñèìàëüíîãî ñîâìåùåíèÿ îáëà-
ñòåé ýêñïîçèöèè äåòåêòîðîâ ïðèâåëî ê íåîáõîäèìîñòè
ïðèìåíåíèÿ ñïåöèàëüíîé òåõíèêè îòìåòêè ïó÷êà KS.

Ñïèñîê ïðåèìóùåñòâ NA-48, ñ ìîåé òî÷êè çðåíèÿ,
ãîðàçäî äëèííåå. Â ýòîì ýêñïåðèìåíòå â àíàëèç íå âî-
âëå÷åíû íåèçâåñòíûå ïàðàìåòðû ðåãåíåðàöèè KL � KS
è îáëàñòè ðàñïàäîâ âñåõ ìîä áûëè ïî÷òè ñîâìåùåíû. Â
òî æå âðåìÿ â KTeV î÷åíü áîëüøèå ðàçëè÷èÿ àêñåïòàíñà
ó÷èòûâàþòñÿ ñ ïîìîùüþ ìåòîäà Ìîíòå-Êàðëî, â òîì
÷èñëå è âûçâàííûå òðèããåðíûìè ýëåìåíòàìè è âåòî.
Ýëåêòðîìàãíèòíûé êàëîðèìåòð NA-48 áûë çíà÷èòåëüíî
áîëåå îäíîðîäåí â ïîïåðå÷íûõ íàïðàâëåíèÿõ è îáåñïå-
÷èâàë ëó÷øåå ðàçðåøåíèå ïî ïîïåðå÷íûì êîîðäèíàòàì
ôîòîíîâ. Ìàãíèòíûé ñïåêòðîìåòð NA-48 âûïîëíÿë èç-
ìåðåíèÿ â äîïîëíèòåëüíûõ ïðîåêöèÿõ, ÷òî íåîáõîäèìî
äëÿ îäíîçíà÷íîé ðåêîíñòðóêöèè òðåêîâ áåç ïðèâëå÷å-
íèÿ èíôîðìàöèè îò äðóãèõ ñóáäåòåêòîðîâ.

Âëèÿíèå ñëó÷àéíîé àêòèâíîñòè â äåòåêòîðàõ NA-48
íà ðåãèñòðàöèþ ñîáûòèé èç ïó÷êîâ KS è KL áûëî â çíà-
÷èòåëüíîé ñòåïåíè âûðîâíåíî áëàãîäàðÿ òîìó, ÷òî ïó÷-
êè ñõîäèëèñü â öåíòðå ìàãíèòíîãî ñïåêòðîìåòðà. Â
óñòàíîâêå KTeV ðåãåíåðàòîðíûé è âàêóóìíûé ïó÷êè
(ãåíåðèðóþùèå âåñüìà ðàçëè÷íóþ ñëó÷àéíóþ àêòèâ-
íîñòü) ðàñõîäÿòñÿ ïðèìåðíî íà 30 ñì â îáëàñòè äåòåêòî-
ðà, èç ÷åãî ñëåäóåò, ÷òî ñëó÷àéíàÿ àêòèâíîñòü, èíèöèè-
ðîâàííàÿ îäíèì èç ïó÷êîâ, ñóùåñòâåííî áîëüøå âëèÿåò
íà ñîáûòèÿ èç òîãî æå ñàìîãî ïó÷êà.
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The events registered during the runs of 1996 and 1997
were analyzed. The most deficit decay mode was the kaon
decays onto the two neutral pions in the vacuum beam.
There were registered 3.35�106 such decays.

The analysis of selected events was based on the fitting
of the data using the acceptance, calculated by the detailed
Monte-Carlo simulation. The final result of KTeV is

� �Re ( . . ) –� � � �� '� 20 7 2 8 10 4 .

Comparing these two experiments, one can note that
the NA48 strategy was to obtain as precisely as possible the
«raw» value of the double ratio that makes all the correc-
tions small. This correction then was investigated and esti-
mated separately, predominantly by means of the experi-
ment. In the KTeV concept the priority is given to the full
Monte-Carlo simulation.

The comparison of NA48 and KTeV experiments
shows that advantages of KTeV are in somewhat better en-
ergy resolution and in the simplicity of the neutral beam
identification for the event due to divergence of the com-
pared beams in the detector region. In NA48 the implemen-
tation of converging beams for the maximum overlapping of

the detector exposition areas was leading to the need of the
special technique of the K S beam tagging.

But the list of the NA48 technique advantages is longer.
NA48 analysis does not involve unknown parameters of
K KL S� regeneration, and the decay areas for all the de-
cay modes were almost the same. In the KTeV experiment,
very large acceptance differences (including the effects
caused by the trigger elements and veto) were taken into ac-
count by means of the Monte-Carlo simulation. The electro-
magnetic calorimeter NA48 was much more uniform in the
transverse directions and provided better transverse coordi-
nates resolution. The NA48 spectrometer performed a mea-
surement in additional projections, which is necessary for
unambiguous tracks reconstruction without extra informa-
tion from other subdetectors. The NA48 detector accidental
activity influence on the registration of the events from the
beams K S and K L was essentially equalized due to the
beams convergence in the centre of the detector. In the
KTeV setup the regenerator and vacuum beams (generating
very different accidental activity) were diverging by 30 cm
in the detector area; it means that the accidental activity
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Íàêîíåö, ôîíîâûå óñëîâèÿ ýêñïåðèìåíòà NA-48
áûëè ñóùåñòâåííî ëó÷øå, ÷òî îáúÿñíÿåòñÿ â îñíîâíîì
íàëè÷èåì ñèñòåìû î÷èñòêè è êîëëèìàöèè ïó÷êà KS, àíà-
ëîã êîòîðîé äëÿ ðåãåíåðàòîðíîãî ïó÷êà KTeV îòñóò-
ñòâîâàë. Êðîìå òîãî, â NA-48 íåéòðàëüíûå ïó÷êè ïðî-
õîäèëè ñêâîçü äåòåêòîð ïî âàêóóìíîé òðóáå, â òî âðåìÿ
êàê â KTeV îíè øëè ÷åðåç ãàçîâóþ ñðåäó äåòåêòîðîâ, à
òàêæå ñêâîçü äðåéôîâûå êàìåðû è ãîäîñêîï.

Òàêèì îáðàçîì, ñîâðåìåííûé ýêñïåðèìåíòàëüíûé
ñòàòóñ ïðÿìîãî CP-íàðóøåíèÿ â íåéòðàëüíûõ êàîíàõ
îïðåäåëÿåòñÿ èçìåðåíèÿìè NA-48 (ÖÅÐÍ) è E832
(FNAL), è ðåçóëüòàòû îáîèõ ýòèõ ýêñïåðèìåíòîâ, ïðè
âñåì ðàçëè÷èè èõ ìåòîäèê, ïîäòâåðäèëè ñóùåñòâîâàíèå
çíà÷èìîãî ýôôåêòà ïðÿìîãî íàðóøåíèÿ CP-ñèììåòðèè
â ðàñïàäàõ íåéòðàëüíûõ êàîíîâ.
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caused by one of the beams affected more the events from
the same beam.

Finally, the background conditions of the NA48 experi-
ment were essentially better; that is explained by the system
of cleaning and collimation of the K S beam, absent in the
regenerator beam of KTeV. Apart from this, in NA48 the
neutral beams passed through the detector via the vacuum
tube, while in KTeV they propagated in the gas media of the
detectors, as well as through the sensitive areas of the drift
chambers and the hodoscope.

Thus, the contemporary experimental status of direct
CP violation in neutral kaons is defined by the NA48
(CERN) and E832 (Fermilab) measurements, and both of
them, by different technique, have confirmed the existence
of considerable direct CP-violation effect in neutral kaon
decays.
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ÌÄ-ìîäåëèðîâàíèå áåëêîâûõ
ðåïàðàöèîííûõ êîìïëåêñîâ

Ðåïàðàöèÿ îøèáîê ñïàðèâàíèÿ ÄÍÊ (mismatch re-
pair — MMR) èãðàåò ãëàâíóþ ðîëü â óçíàâàíèè è êîð-
ðåêöèè íåêîìïëåìåíòàðíûõ ïàð íóêëåîòèäîâ, îáåñïå-
÷èâàÿ ðàäèîðåçèñòåíòíîñòü êëåòîê, íàäåæíîñòü ðåïëè-
êàöèè è ïîääåðæàíèå öåëîñòíîñòè ãåíîìà. Íàðóøåíèÿ
MMR âûçûâàþò âûñîêóþ âåðîÿòíîñòü âîçíèêíîâå-
íèÿ ðàêîâûõ çàáîëåâàíèé, òàê íàçûâàåìûé ñèíäðîì
HNPCC, è ÿâëÿþòñÿ ïðè÷èíîé îêîëî 20 % ñïîíòàííî
âîçíèêàþùèõ çàáîëåâàíèé. Ìóòàöèè, ñíèæàþùèå ýô-
ôåêòèâíîñòü ðàáîòû MMR, èëè âíåøíèå ôàêòîðû, êîòî-
ðûå íàïðÿìóþ èíãèáèðóþò MMR, âûçûâàþò ïîâûøå-
íèå ìóòàáèëüíîñòè è âåðîÿòíîñòè çàáîëåâàíèÿ ðàêîì.
Äëÿ ïîíèìàíèÿ ðîëè îêðóæàþùåé ñðåäû â äåñòàáèëèçà-
öèè ãåíîìà âàæíóþ ðîëü èãðàåò èäåíòèôèêàöèÿ òàêèõ
ôàêòîðîâ. Îäíèì èç ôàêòîðîâ âíåøíåé ñðåäû ÿâëÿåòñÿ
êàäìèé — êàíöåðîãåí, ñ êîòîðûì ÷åëîâåê ïîñòîÿííî
ñòàëêèâàåòñÿ â îêðóæàþùåé ñðåäå, â ÷àñòíîñòè, îí

îáíàðóæèâàåòñÿ â ñèãàðåòíîì äûìå. Èçâåñòíî, ÷òî
êàäìèé èíàêòèâèðóåò MMR.

Â óñòðàíåíèè íåñïàðåííûõ íóêëåîòèäîâ ïðèíèìà-
þò ó÷àñòèå äîñòàòî÷íî ñëîæíûå êîìïëåêñû ôåðìåíòîâ
ðåïàðàöèè. Îíè ñêàíèðóþò ïîâåðõíîñòü ìîëåêóëû
ÄÍÊ, âûðåçàþò ó÷àñòîê äî÷åðíåé öåïè, ïðèëåãàþùèé ê
ìèñìýò÷àì, à çàòåì ñîçäàþò óñëîâèÿ äëÿ çàñòðàèâàíèÿ
åãî íóæíûìè, êîìïëåìåíòàðíûìè íóêëåîòèäàìè. Îä-
íèì èç âàæíåéøèõ ôåðìåíòîâ ÿâëÿåòñÿ MutS E. coli. Ó
ýóêàðèîò, â ÷àñòíîñòè ó äðîææåé, èäåíòèôèöèðîâàíî
íåñêîëüêî áåëêîâ ýòîãî ñåìåéñòâà — Msh2, Msh3, Msh6.
Ó ïðîêàðèîò MutS îáðàçóåò ãîìîäèìåð, à ó ýóêàðèîò —
ãåòåðîäèìåð. Óçíàâàíèå íåñïàðåííûõ îñíîâàíèé, êîòî-
ðîå îñóùåñòâëÿåòñÿ äâóìÿ áåëêîâûìè êîìïëåêñàìè
Msh2–Msh6 è Msh2–Msh3, óçíàþùèìè ìèñìýò÷ èëè
ñäâèã ðàìêè ñ÷èòûâàíèÿ (± 1 èëè 2–4 íóêëåîòèäíûå
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MD Simulations of Protein Repair Complexes

DNA mismatch repair (MMR) plays a major role in the
recognition and correction of the mispaired base, increasing
radioresistance, replication fidelity and maintaining
genome integrity. Defects in MMR are the underlying cause
for cancer susceptibility syndrome called HNPCC and ac-
count for 20% of sporadic cancers. High mutability and
likelihood of cancer can be caused by mutations that reduce
MMR or by external factors that directly inhibit MMR.
Identifying such factors has important implications for un-
derstanding the role of the environment in genome stability.
Cadmium (Cd 2), a known human carcinogen, is a ubiqui-
tous metal with unknown biological function, to which hu-
mans are exposed mainly through environmental contami-
nation and cigarette smoking. It is known that Cd 2 inacti-
vates the DNA mismatch repair (MMR) pathway.

MMR is a complex reaction that involves multiple pro-
teins which recognize the mismatch, excise the DNA con-
taining the error and resynthesize the correct DNA se-
quence. In yeast, several genes have been identified, partic-
ularly MSH2, MSH3 and MSH6, which are homologues of
MutS in Escherichia coli. Homologues of E. coli MutS have
been found nearly in all organisms. Procaryotic MutS pro-
teins are encoded by a single gene and form homodimers.
Eukaryotic MutS proteins are heterodimeric. The initial
recognition of mispair (a critical step in the pathway) is car-
ried out by two protein complexes: the Msh2–Msh6 het-
erodimer which recognizes base–base mismatches and
frameshift (± 1 base pair) mispair, and the Msh2–Msh3 het-
erodimer that recognizes frameshifts and large insertion
deletion mispairs (2–4 base pairs).
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ïàðû ñîîòâåòñòâåííî), ÿâëÿåòñÿ êðèòè÷åñêèì ýòàïîì
MMR.

Âñå ÷ëåíû ñåìåéñòâà áåëêîâ MutS îáëàäàþò ÀÒÔ-
àçíîé àêòèâíîñòüþ. Îáå ôóíêöèè — óçíàâàíèå íåñïà-
ðåííûõ íóêëåîòèäîâ è ÀÒÔ-àçíàÿ àêòèâíîñòü — ñóùå-
ñòâåííû äëÿ MMR è ëîêàëèçîâàíû â ðàçíûõ äîìåíàõ.
Ïîëàãàþò, ÷òî ñâÿçûâàíèå è ãèäðîëèç ÀÒÔ ìîäóëèðóåò
âçàèìîäåéñòâèå ãåòåðîäèìåðíûõ êîìïëåêñîâ
Msh2–Msh6 è Msh2–Msh3 ñ íåñïàðåííûìè ó÷àñòêàìè
ÄÍÊ è äðóãèìè ôàêòîðàìè. Ïîêàçàíî in vitro, ÷òî ó ÷å-
ëîâåêà êàäìèé èíãèáèðóåò àêòèâíîñòè îáîèõ êîìïëåê-
ñîâ [1, 2]. Èíãèáèðîâàíèå ÀÒÔ-àçíîé àêòèâíîñòè èîíà-
ìè Cd2+ in vitro ñíèìàåòñÿ ïðè äîáàâëåíèè àìèíîêèñëîò

öèñòåèíà è ãèñòèäèíà. Ïî-âèäèìîìó, ýòè îñòàòêè ñóùå-
ñòâåííû äëÿ ÀÒÔ-àçíîé àêòèâíîñòè è ñëóæàò ìèøåíÿ-
ìè èîíîâ Cd2+. Öèñòåèí èíãèáèðóåò ñâÿçûâàíèå è
ãèäðîëèç ÀÒÔ êîìïëåêñîì Msh2–Msh6, â ìåíüøåé ñòå-
ïåíè ïîäàâëÿåò ñâÿçûâàíèå ñ ÄÍÊ [3]. Ìåõàíèçì âçàè-
ìîäåéñòâèÿ èîíîâ Cd2+ ñ áåëêàìè Msh2, Msh3 è Msh6,
îòâåòñòâåííûìè çà èíãèáèðîâàíèå ÀÒÔ-àçíîé àêòèâíî-
ñòè êîìïëåêñîâ, èçó÷åí íåäîñòàòî÷íî.

Äëÿ èçó÷åíèÿ ìåõàíèçìà èíãèáèðîâàíèÿ êàäìèåì
ðåïàðàöèè íåñïàðåííûõ îñíîâàíèé èñïîëüçóåòñÿ êîì-
ïüþòåðíîå ìîäåëèðîâàíèå ñ ïîñëåäóþùåé ýêñïåðèìåí-
òàëüíîé ïðîâåðêîé íà ìîäåëüíîé ñèñòåìå äðîææåé
Saccharomyces cerevisiae.
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All members of the MutS family possess a conserved
ATPase activity. Both mismatch recognition and the ATPase
activities of MutS are essential for MMR, even though each
activity is independently detectable. ATP binding and hy-
drolysis by the dimeric Msh protein complexes is a critical
aspect of MMR and is believed to modify the interactions of
Msh2–Msh6 and Msh2–Msh3 with the mismatched DNA

and other downstream factors. Cd 2 inhibits both
Msh2–Msh6- and Msh2–Msh3-dependent human MMR
activity in vitro [1, 2] and less inhibitory to its DNA mis-
match binding activity and more mismatched duplexes

[2, 3]. The inhibition of ATPase activity by Cd 2 is prevent-
ed by cysteine and histidine, suggesting that these residues
are essential for the ATPase activity and are targeted by

Cd 2. Cysteine inhibits the ATP coupling and hydrolysis
through the Msh2–Msh6 complex and inhibits the DNA

coupling to some extent [3]. The interactions of cadmium
with Msh2 and/or Msh6 that are responsible for inhibition
are unknown.

For study of the Cd2+ inhibition mechanism the com-
puter modeling with following experimental verification on
the basis of model system Saccharomyces cerevisiae yeast
is used.

Two structures of MutS complexes have already been
reported, the Thermus aquaticus (TAQ) and E. coli enzymes
and its complex with heteroduplex DNA [4, 5]. A MutS sub-
unit consists of five structural domains arranged in the
shape of a comma (Fig. 1). The globular domain I and do-
main IV are involved in DNA binding. Domain V contains
the ATPase activity. Domains II, III and V retain similar
structures in the presence or absence of DNA. MutS forms a
stable dimer due to the extensive interactions between the
ATPase domains.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 1. Ñõåìàòè÷åñêîå èçîáðàæåíèå êîìïëåêñà
MutS–ÄÍÊ E. coli. Óêàçàíû äîìåíû I–V. Ìîëåêóëà AÄÔ
èçîáðàæåíà â âèäå øàðîñòåðæíåâîé ìîäåëè, ÄÍÊ èçîáðà-
æåíà â âèäå òîíêîé ëèíèè

Fig. 1. Overview of the MutS–DNA complex of E. coli. The
MutS is drawn by ribbons, DNA is thin line, the ADP mole-
cule is shown as spherical balls



Â íàñòîÿùèé ìîìåíò èçâåñòíà êðèñòàëëè÷åñêàÿ
ñòðóêòóðà áåëêà MutS â êîìïëåêñå ñ ÄÍÊ äëÿ Thermus

aquaticus (TAQ) è E. coli [4, 5]. Ñóáúåäèíèöà MutS ñî-
ñòîèò èç ïÿòè ñòðóêòóðíûõ äîìåíîâ (ðèñ. 1). Äîìåíû I
è IV ó÷àñòâóþò â ñâÿçûâàíèè ÄÍÊ. Äîìåí V îáëàäàåò
ÀÒÔ-àçíîé àêòèâíîñòüþ. Äîìåíû II, III è V èìåþò ñõî-
æóþ ñòðóêòóðó âíå çàâèñèìîñòè îò ïðèñóòñòâèÿ èëè îò-
ñóòñòâèÿ ÄÍÊ. MutS îáðàçóåò ñòàáèëüíûé ãîìîäèìåð â

ðåçóëüòàòå âçàèìîäåéñòâèÿ ìåæäó ÀÒÔ-àçíûìè äîìå-
íàìè.

ÌÄ-ìîäåëèðîâàíèå êîìïëåêñà Msh2–Msh6 äðîæ-
æåé Saccharomyces cerevisiae îñóùåñòâëÿëè ñ ïîìîùüþ
ïðîãðàììû MODELLER, èñïîëüçóÿ áàçîâóþ ñòðóêòóðó
êîìïëåêñà MutS Å. coli 1E3M èç áàçû äàííûõ PDB. Ïî-
ñêîëüêó íàñ èíòåðåñóåò âëèÿíèå èîíîâ Cd2+, ìû îãðàíè-
÷èëèñü äîìåíîì V (îñò. 543–765) êîìïëåêñà è ïðèìåíè-
ëè àëãîðèòìû ïðåäñêàçàíèÿ âòîðè÷íîé ïîñëåäîâàòåëü-
íîñòè è ìåòîäû âûðàâíèâàíèÿ àìèíîêèñëîòíîé
ïîñëåäîâàòåëüíîñòè. Ñ ïîìîùüþ MODELLER ñîçäàëè
òðåõìåðíóþ ñòðóêòóðó â ñîîòâåòñòâèè ñ ðåçóëüòàòàìè
ïðåäñêàçàíèÿ è ïîñëåäóþùåé ìèíèìèçàöèè ýíåðãèé ñ
èñïîëüçîâàíèåì ñèëîâîãî ïîëÿ CHARMM. Äëÿ èçîáðà-
æåíèÿ êîìïëåêñà â âèäå äèàãðàììû (snapshots) èñïîëü-
çîâàëè ïðîãðàììó MOLMOL. Äèàãðàììà êîìïëåêñà
äðîææåé Msh2–Msh6 è ëîêàëèçàöèÿ öèñòåèíà èçîáðà-
æåíû íà ðèñ. 2.

Òàêèì îáðàçîì, ìû îñóùåñòâèëè ïîñòðîåíèå áàçî-
âîé ñòðóêòóðû äîìåíà V áåëêîâîãî êîìïëåêñà äðîææåé
Msh2–Msh6. Íà ñëåäóþùåì ýòàïå ðàáîòû áóäåò ïðîâå-
äåí àíàëèç ìåõàíèçìà èíãèáèðîâàíèÿ êàäìèåì
ðåïàðàöèè íåñïàðåííûõ îñíîâàíèé.
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The molecular modeling for the Msh2–Msh6 complex
of yeast Saccharomyces cerevisiae was performed using
MODELLER, based on the template structure of E. coli (the
PDB file: 1E3M). The secondary-structure prediction algo-
rithms and sequence alignment methods were implied.
Since we are interested in studying the influence of Cd 2

ions, we modeled only the fifth domain-fragment (residues
543–765). MODELLER generates the three-dimensional
structure that relies on structure prediction and sequence
alignment results followed by energy minimization using
CHARMM force field. The ribbon structures were created
with MOLMOL. Ribbon diagram of the Msh2–Msh6 nu-
cleotide-binding sites and associated dimer interface are
shown in Fig. 2.

Thus, the basic structure of domain V of yeast
Msh2–Msh6 complex was identified using homology-
modeling approach. Further from the MMR mechanism the
Cd 2-inhibition activity can be analyzed using the compu-
tationally generated structures.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 2. ÌÄ-ìîäåëèðîâàíèå ëîêàëèçàöèè öèñòåèíà (Cys) â
äðîææåâîì êîìïëåêñå Msh2–Msh6. Ìîëåêóëà ÀÄÔ èçîáðàæå-
íà â âèäå øàðîñòåðæíåâîé ìîäåëè

Fig. 2. Molecular modeling of the Cys localization in yeast
Msh2–Msh6 complex. The ADP molecule is drawn as spherical
balls. The localization of amino acids residues Cys is indicated
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27 àâãóñòà äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïðèíÿë

÷ëåíîâ íàöèîíàëüíîé ãðóïïû ñîòðóäíèêîâ Ðåñïóáëè-

êè Ìîëäîâû â ÎÈßÈ â ñâÿçè ñ 15-é ãîäîâùèíîé ïðî-

âîçãëàøåíèÿ íåçàâèñèìîñòè ýòîãî ãîñóäàðñòâà.

À. Í. Ñèñàêÿí âðó÷èë ðóêîâîäèòåëþ íàöèîíàëü-

íîé ãðóïïû Àëåêñàíäðó Ïàðâàíó àäðåñ, â êîòîðîì, â

÷àñòíîñòè, ãîâîðèòñÿ: «ßâëÿÿñü îäíîé èç 18

ñòðàí-ó÷àñòíèö ÎÈßÈ, Ìîëäîâà óñïåøíî âîâëå÷åíà â

äåÿòåëüíîñòü íàøåãî ìåæäóíàðîäíîãî ôèçè÷åñêîãî

öåíòðà. Ó÷åíûå âàøåé ðåñïóáëèêè äàâíî ñîòðóäíè÷à-

þò ñ ôèçèêàìè Îáúåäèíåííîãî èíñòèòóòà, ó÷àñòâóþò

â ìåæäóíàðîäíûõ ïðîãðàììàõ ïî ñîâðåìåííûì ïðî-

áëåìàì ÿäåðíîé ôèçèêè, ñïîñîáñòâóÿ ðåàëèçàöèè íà-

ó÷íî-èññëåäîâàòåëüñêîé ïðîãðàììû ÎÈßÈ».

Âî âðåìÿ áåñåäû îáñóæäàëèñü íàó÷íûå è ñîöè-

àëüíî-áûòîâûå âîïðîñû, ïðîáëåìà ïðèâëå÷åíèÿ â

ÎÈßÈ íàó÷íîé ìîëîäåæè ðåñïóáëèêè, ïðè÷åì íå

òîëüêî â òåîðåòè÷åñêóþ ôèçèêó, íî è â ýêñïåðèìåí-

òàëüíóþ, áëàãîäàðÿ áîëåå øèðîêîìó ó÷àñòèþ ñòóäåí-

òîâ è àñïèðàíòîâ Ìîëäîâû â ëåòíèõ ñòóäåí÷åñêèõ

øêîëàõ è êîíôåðåíöèÿõ, ïðîâîäèìûõ â Èíñòèòóòå.

4 ñåíòÿáðÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïðè-

íÿë ÷ëåíîâ íàöèîíàëüíûõ ãðóïï ñîòðóäíèêîâ Ñîöèà-

ëèñòè÷åñêîé Ðåñïóáëèêè Âüåòíàì è Óêðàèíû â ÎÈßÈ.

Äèðåêòîð Èíñòèòóòà ïîçäðàâèë âüåòíàìñêèõ ñî-

òðóäíèêîâ ñ 61-é ãîäîâùèíîé ïðîâîçãëàøåíèÿ íåçà-

âèñèìîñòè Ñîöèàëèñòè÷åñêîé Ðåñïóáëèêè Âüåòíàì,

âðó÷èë ïðåäñåäàòåëþ íàöèîíàëüíîé ãðóïïû Íãóåí

Ìàíü Øàòó àäðåñ, à òàêæå ïîçäðàâèë åãî ñ íàãðàæäå-

íèåì îðäåíîì Äðóæáû Ðîññèéñêîé Ôåäåðàöèè.

Ïîçäðàâëÿÿ óêðàèíñêèõ ñîòðóäíèêîâ ÎÈßÈ ñ

äíåì ïðîâîçãëàøåíèÿ íåçàâèñèìîñòè Óêðàèíû,

À. Í. Ñèñàêÿí âðó÷èë çàìåñòèòåëþ ïðåäñåäàòåëÿ íà-

öèîíàëüíîé ãðóïïû Â. È. Æåìåíèêó ïîçäðàâèòåëüíûé

àäðåñ, â êîòîðîì, â ÷àñòíîñòè, ãîâîðèòñÿ: «Óêðàèíà

âñåãäà áûëà îäíèì èç àêòèâíûõ ó÷àñòíèêîâ ñàìûõ

ïåðñïåêòèâíûõ ïðîãðàìì Èíñòèòóòà. Ó÷åíûå âàøåé

ñòðàíû äîñòèãàþò çíà÷èòåëüíûõ óñïåõîâ è âàæíûõ

ðåçóëüòàòîâ â ìåæäóíàðîäíûõ ïðîãðàììàõ ïî ñîâðå-

ìåííûì ïðîáëåìàì ôèçèêè ýëåìåíòàðíûõ ÷àñòèö,

ÿäåðíîé ôèçèêè, ôèçèêè êîíäåíñèðîâàííîãî ñîñòîÿ-

íèÿ âåùåñòâà».

Â ñîâìåñòíîé áåñåäå îáñóæäàëèñü îáùèå äëÿ

âñåõ íàöèîíàëüíûõ ãðóïï ïðîáëåìû ìåäèöèíñêîãî è

ïåíñèîííîãî ñòðàõîâàíèÿ ÷ëåíîâ ñåìåé ñîòðóäíèêîâ

èç ñòðàí-ó÷àñòíèö ÎÈßÈ, à òàêæå âîïðîñ óâåëè÷åíèÿ

÷èñëà ñîòðóäíèêîâ îáåèõ íàöèîíàëüíûõ ãðóïï, ïðè

ýòîì äèðåêòîð Èíñòèòóòà ñ óäîâëåòâîðåíèåì îòìå-

òèë, ÷òî â óêðàèíñêîì çåìëÿ÷åñòâå ñåãîäíÿ ìíîãî ìî-

ëîäåæè.

Â Äåíü çíàíèé äèðåêòîð ÎÈßÈ ÷ëåí-êîððåñïîí-

äåíò ÐÀÍ À. Í. Ñèñàêÿí âñòðåòèëñÿ ñî ñòóäåíòà-
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On 27 August JINR Director A. Sissakian received

the JINR staff members of the national group from the

Republic of Moldova on the occasion of the 15th an-

niversary of the declaration of independence of this

state.

A. Sissakian presented an address to the leader of

the national group Aleksandr Parvan, with the following

words, in particular: «Being one of the 18 JINR Member

States, Moldova is successfully taking part in the activi-

ties of our international physics centre. Scientists from

your Republic have long been cooperating with physi-

cists of the Joint Institute; they take part in internation-

al programmes in modern nuclear physics issues, pro-

moting the realization of the scientific research pro-

gramme at JINR».

Scientific issues and life conditions were discussed

during the meeting, along with questions of attracting

young scientists to JINR, both to theoretical physics

and to experimental research, through a wider partici-

pation of Moldovan students and postgraduates in sum-

mer student schools and conferences held at the Insti-

tute.

On 4 September JINR Director A. Sissakian re-

ceived the JINR staff members of the national groups

from the Socialist Republic of Vietnam and Ukraine.

The Director of the Institute congratulated the Viet-

namese colleagues on the 61st anniversary of the decla-

ration of independence of the Socialist Republic of

Vietnam, presented an address to the leader of the na-

tional group Nguyen Manh Shat, and congratulated him

on the occasion of becoming the RF Order of Friendship

holder.

Addressing the Ukrainian JINR staff members with

words of congratulations on the Independence Day of

Ukraine, A. Sissakian presented an address of congrat-

ulation to the deputy leader of the national group

V. Zhemenik. In particular, this address says, «Ukraine

has always been one of the active participants in most

prospective programmes at the Institute. Scientists of

your country achieve significant success and important

results in international programmes on modern issues in

elementary particle physics, nuclear physics, and con-

densed matter physics».

The joint discussion included problems common for

all national groups, i.e., medical and retirement insur-

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION



ìè-ôèçèêàìè äóáíåíñêîãî óíèâåðñèòåòà. Â íîâîì

ó÷åáíîì ãîäó ê çàíÿòèÿì ïðèñòóïèëè 20 âûïóñêíèêîâ

ñðåäíèõ øêîë — ýòî óæå ÷åòâåðòûé íàáîð íà âûïóñ-

êàþùèå ôèçè÷åñêèå êàôåäðû. Ñðåäè íîâûõ ñòóäåí-

òîâ-ôèçèêîâ óíèâåðñèòåòà — ìîëîäûå ëþäè èç

Ïîëüøè, Óêðàèíû, Ìîëäîâû, Êàçàõñòàíà, à òàêæå èç

ðàçíûõ ðåãèîíîâ Ðîññèè. Âèöå-ïðåçèäåíò óíèâåðñè-

òåòà, çàâåäóþùèé êàôåäðîé òåîðåòè÷åñêîé ôèçèêè

ïðîôåññîð À. Í. Ñèñàêÿí ñåðäå÷íî ïðèâåòñòâîâàë

ïåðâîêóðñíèêîâ è ðàññêàçàë èì î òðàäèöèÿõ ôèçè÷å-

ñêîãî îáðàçîâàíèÿ â Äóáíå. Ïåðåä ìîëîäûìè ôèçè-

êàìè âûñòóïèëè òàêæå ïðîðåêòîð óíèâåðñèòåòà

Ä. Â. Ôóðñàåâ, çàìåñòèòåëü çàâåäóþùåãî êàôåäðîé

À. Ñ. Ñîðèí è äðóãèå ñîòðóäíèêè êàôåäð ÿäåðíîé è

òåîðåòè÷åñêîé ôèçèêè.

18 ñåíòÿáðÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïðè-

íÿë ïðåäñòàâèòåëåé íàöèîíàëüíîé ãðóïïû ñîòðóäíè-

êîâ Ðåñïóáëèêè Ñëîâàêèè â ÎÈßÈ. Äèðåêòîð Èíñòè-

òóòà ïîçäðàâèë ñëîâàöêèõ ñîòðóäíèêîâ ñ Äíåì êîí-

ñòèòóöèè, ïîæåëàë âñåõ áëàã è âðó÷èë ïðåäñåäàòåëþ

íàöèîíàëüíîé ãðóïïû ß. Êëèìàíó àäðåñ.

Â ÎÈßÈ ñåãîäíÿ ðàáîòàþò îêîëî 15 ïðåäñòàâèòå-

ëåé Ñëîâàêèè — ýòî ñîòðóäíèêè ËßÐ, ËÒÔ, ËÂÝ,

ËÈÒ, ËÐÁ. Â ËßÐ ïðàêòè÷åñêè ãîòîâ öèêëîòðîííûé

êîìïëåêñ äëÿ ýòîé ñòðàíû-ó÷àñòíèöû Èíñòèòóòà.

À. Í. Ñèñàêÿí ïîä÷åðêíóë, ÷òî â ÎÈßÈ çàèíòåðåñîâà-

íû â ïðèâëå÷åíèè áîëüøåãî êîëè÷åñòâà íàó÷íîé ìî-

ëîäåæè èç Ñëîâàêèè äëÿ ðàáîòû íà ðàçíûõ

íàïðàâëåíèÿõ èññëåäîâàíèé, âåäóùèõñÿ â Èíñòèòóòå.

25 ñåíòÿáðÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïðè-

íÿë ïðåäñòàâèòåëåé íàöèîíàëüíîé ãðóïïû ñîòðóäíè-

êîâ Ðåñïóáëèêè Àðìåíèè â ÎÈßÈ. 21 ñåíòÿáðÿ â ðå-

ñïóáëèêå îòìå÷àëè 15 ëåò íåçàâèñèìîñòè. Äèðåêòîð

Èíñòèòóòà ïîçäðàâèë àðìÿíñêèõ ñîòðóäíèêîâ ñ

ïðàçäíèêîì è âðó÷èë ïðåäñåäàòåëþ íàöèîíàëüíîé

ãðóïïû Ý. À. Àéðÿíó ïîçäðàâèòåëüíûé àäðåñ. «Àðìå-

íèÿ — îäíà èç ñàìûõ àêòèâíûõ ñòðàí-ó÷àñòíèö Èí-

ñòèòóòà, — îòìåòèë À. Í. Ñèñàêÿí. — Ìû ãîðäèìñÿ

èñòîðèåé, ñâÿçàííîé ñ èìåíàìè ïðåäøåñòâåííèêîâ, è

óâåðåíû, ÷òî íûíåøíåå ïîêîëåíèå âíåñåò ñâîé âêëàä,

à íà ñìåíó åìó ïðèäåò ìîëîäåæü». Â õîäå îáùåé áå-

ñåäû îáñóæäàëèñü âîïðîñû áîëåå øèðîêîãî ïðèâëå-

÷åíèÿ â Èíñòèòóò íàó÷íîé ìîëîäåæè Àðìåíèè äëÿ ðà-

áîòû ïî êîíòðàêòàì, à òàêæå âîçìîæíîñòü ïîäïèñà-

íèÿ ïðîòîêîëà ñ Åðåâàíñêèì ãîñóíèâåðñèòåòîì î

ïðîõîæäåíèè ñòóäåíòàìè ýòîãî óíèâåðñèòåòà ïðåääè-

ïëîìíîé ïðàêòèêè â ÎÈßÈ.

Ñ 24 ñåíòÿáðÿ ïî 1 îêòÿáðÿ ñ âèçèòîì â Îáú-

åäèíåííîì èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé ïîáûâàë

äèðåêòîð Íàöèîíàëüíîãî èíñòèòóòà íàó÷íûõ èññëåäî-

âàíèé Âåíåñóýëû ïðîôåññîð Ì. Ãàðñèÿ Ñóêðå. Îí
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ance for the relatives of the staff members from JINR

Member States and the question of increasing the num-

ber of both national groups. The Institute Director

marked here with satisfaction that today the Ukrainian

group included many young scientists.

On the Day of Knowledge (1 September), JINR

Director RAS Corresponding Member A. Sissakian met

with students from physics departments of Dubna Uni-

versity. Twenty school graduates have started their

studies this academic year, being the fourth enrollment

to the chairs of physics. Among them are young people

from Poland, Ukraine, Moldova, Kazakhstan and differ-

ent regions of Russia. Vice-President of the University,

Chief of the Theoretical Physics Chair Professor A. Sis-

sakian heartily greeted the first-year students and told

them about the traditions of physics education in Dub-

na. The University Pro-Rector D. Fursaev, Deputy Chief

of the Chair A. Sorin and other staff members of the

chairs of nuclear and theoretical physics also greeted

the young physicists.

On 18 September JINR Director A. Sissakian re-

ceived representatives of the national group of JINR

staff members from the Republic of Slovakia. The Insti-

tute Director congratulated the Slovak scientists on the

Constitution Day, wished them all the best and present-

ed an address to the leader of the national group J. Kli-

man.

Today, about 15 representatives from Slovakia

work at JINR. They are staff members of LNR, LTP,

LHE, LIT, LRB. At the Laboratory of Nuclear Reactions,

the cyclotron complex for this JINR Member State has

been practically finished. A. Sissakian stressed that

JINR is interested in attracting a larger number of young

scientists from Slovakia for the research in various

trends conducted at the Institute.

On 25 September JINR Director A. Sissakian re-

ceived representatives of the national group of JINR

staff members from Armenia. On 21 September the Re-

public celebrated the 15th anniversary of declaration of

independence. The JINR Director congratulated the Ar-

menian staff members on the holiday and presented an

address of congratulation to the leader of the national

group Eh. Airian. «Armenia is one of the most active

Member States of the Institute», marked A. Sissakian.

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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ïðèíèìàë ó÷àñòèå â ÕVIII Áàëäèíñêîì ñåìèíàðå è

îçíàêîìèëñÿ ñ äåÿòåëüíîñòüþ ëàáîðàòîðèé ÎÈßÈ.

Íà âñòðå÷å â äèðåêöèè ÎÈßÈ áûëè îáñóæäåíû âî-

ïðîñû ðàçâèòèÿ ñîòðóäíè÷åñòâà â îáëàñòè íàó÷íûõ è

îáðàçîâàòåëüíûõ ïðîãðàìì. Â ïåðåãîâîðàõ ó÷àñòâî-

âàëè äèðåêòîð ÎÈßÈ ÷ëåí-êîððåñïîíäåíò ÐÀÍ

À. Í. Ñèñàêÿí, âèöå-äèðåêòîð ïðîôåññîð Ì. Ã. Èòêèñ,

çàìåñòèòåëü ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ Ä. Â. Êàìà-

íèí. 29 ñåíòÿáðÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí è

ïðîôåññîð Ì. Ãàðñèÿ Ñóêðå ïîäïèñàëè ãåíåðàëüíîå

ñîãëàøåíèå î ñîòðóäíè÷åñòâå ÎÈßÈ ñ Íàöèîíàëüíûì

èíñòèòóòîì íàó÷íûõ èññëåäîâàíèé Âåíåñóýëû.

28 ñåíòÿáðÿ ÎÈßÈ ïîñåòèë ÷ðåçâû÷àéíûé è ïîë-

íîìî÷íûé ïîñîë Ðåñïóáëèêè Èíäèè â Ðîññèè ãîñïî-

äèí Ê. Ñèáàë. Â äèðåêöèè ÎÈßÈ ãîñòÿ è ñîïðîâîæäà-

þùèõ åãî ëèö ïðèíèìàëè À. Í. Ñèñàêÿí, Ð. Ëåäíèöêè,

Í. À. Ðóñàêîâè÷, Ä. Â. Êàìàíèí. Â õîäå âñòðå÷è áûëè

îáñóæäåíû âîçìîæíîñòè ðàñøèðåíèÿ âçàèìîâûãîä-

íîãî ñîòðóäíè÷åñòâà. Ïîñîë ïîáûâàë òàêæå â Ëàáî-

ðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà.

Ñ 4 ïî 6 îêòÿáðÿ â Åðåâàíå ñ ðàáî÷èì âèçèòîì

íàõîäèëñÿ äèðåêòîð ÎÈßÈ ÷ëåí-êîððåñïîíäåíò ÐÀÍ,

èíîñòðàííûé ÷ëåí ÍÀÍ Àðìåíèè À. Í. Ñèñàêÿí. Ñî-
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Äóáíà, 29 ñåíòÿáðÿ.
Äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí

è ïðîôåññîð Ì. Ãàðñèÿ Ñóêðå âî âðåìÿ
ïîäïèñàíèÿ ãåíåðàëüíîãî ñîãëàøåíèÿ

î ñîòðóäíè÷åñòâå ÎÈßÈ
ñ Íàöèîíàëüíûì èíñòèòóòîì íàó÷íûõ

èññëåäîâàíèé Âåíåñóýëû

Dubna, 29 September.
JINR Director A. Sissakian and Professor
M. Garcia Sucre during the signing of the

general agreement on the cooperation of JINR
with the National Institute for Scientific

Research of Venezuela

Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà, 28 ñåíòÿáðÿ. ×ðåçâû÷àéíûé è ïîëíîìî÷íûé ïîñîë Ðåñïóáëèêè Èíäèè
â Ðîññèè ãîñïîäèí Ê. Ñèáàë (âòîðîé ñëåâà) íà ýêñêóðñèè â ëàáîðàòîðèè

Flerov Laboratory of Nuclear Reactions, 28 September. Ambassador Extraordinary and Plenipotentiary of the Republic of India in
Russia Mr K. Sibal (second from left) on the excursion around the laboratory
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ñòîÿëèñü åãî âñòðå÷è â Íàöèîíàëüíîé àêàäåìèè íàóê

ñ ïðåçèäåíòîì ÍÀÍ Àðìåíèè àêàäåìèêîì Ð. Ì. Ìàð-

òèðîñÿíîì è äðóãèìè ÷ëåíàìè Ïðåçèäèóìà ÍÀÍ Àð-

ìåíèè, ñ ïîëíîìî÷íûì ïðåäñòàâèòåëåì Ïðàâèòåëü-

ñòâà Àðìåíèè â ÎÈßÈ Ã. À. Âàðòàïåòÿíîì è äð. Äè-

ðåêòîð ÎÈßÈ ïðèíÿë ó÷àñòèå â çàñåäàíèè ñîçäàííîé

ðàñïîðÿæåíèåì Ïðàâèòåëüñòâà Àðìåíèè þáèëåéíîé

êîìèññèè ïî îðãàíèçàöèè ïðàçäíîâàíèÿ 100-ëåòèÿ ñî

äíÿ ðîæäåíèÿ àêàäåìèêà Í. Ì. Ñèñàêÿíà.

Ñ 12 ïî 16 îêòÿáðÿ â Ìîñêâå ïðîõîäèëî òðåòüå

çàñåäàíèå ìåæïðàâèòåëüñòâåííîé êîìèññèè ïî ñî-
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«We are proud of the history which concerns predeces-

sors and are sure that the generation of today will con-

tribute to it, with youth coming after them». During the

talk, the issues of a wider attraction of young scientists

from Armenia to the Institute on a contract basis were

discussed, as well as a possibility to sign a protocol

with the Yerevan State University on the pre-gradua-

tion practical training courses at JINR for the university

students.

On 24 September – 1 October Director of the

National Institute for Scientific Research of Venezuela

Professor M. Garcia Sucre visited JINR. He took part in

XVIII Baldin seminar and was acquainted with activities

of the JINR Laboratories. At the JINR Directorate, is-

sues of the development of cooperation in scientific

and educational programmes were discussed. From the

JINR side, JINR Director RAS Corresponding Member

A. Sissakian, JINR Vice-Director Professor M. Itkis,

Deputy Chief Scientific Secretary of JINR D. Kamanin

took part in the negotiations. On 29 September JINR

Director A. Sissakian and Professor M. Garcia Sucre

signed a general agreement on cooperation of JINR with

the National Institute for Scientific Research of

Venezuela.

On 28 September Ambassador Extraordinary and

Plenipotentiary of the Republic of India in Russia Mr

K. Sibal visited JINR. At the JINR Directorate, the guest

and the attendants were received by A. Sissakian,

R. Lednick�, N. Russakovich, D. Kamanin. Issues of

widening the mutually fruitful cooperation were dis-

cussed during the talks. The Ambassador also visited

the Flerov Laboratory of Nuclear Reactions.

On 4–6 October JINR Director RAS Correspond-

ing Member, Foreign Member of NAS of Armenia

A. Sissakian visited Yerevan. At the National Academy

of Sciences of Armenia, he had meetings with Academi-

cian R. Martirosyan and other members of the NAS Pre-

sidium, Plenipotentiary of the government of the Re-

public of Armenia to JINR G. Vartapetian and others.

The JINR Director took part in the meeting of the jubilee

committee established by the order of the government

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, 13 îêòÿáðÿ. Âèçèò â ÎÈßÈ ÷ðåçâû÷àéíîãî è ïîëíîìî÷íîãî ïîñëà Áîëèâàðèàíñêîé Ðåñïóáëèêè Âåíåñóýëû

Dubna, 13 October. Ambassador Extraordinary and Plenipotentiary of the Bolivarian Republic of Venezuela in Russia on a visit to JINR



ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES

òðóäíè÷åñòâó ìåæäó Âåíåñóýëîé è Ðîññèåé, â

ðàáîòå êîòîðîãî ïðèíèìàë ó÷àñòèå âèöå-ìè-

íèñòð íàóêè è òåõíîëîãèé Âåíåñóýëû

Ëóèñ Ô. Ìàðêàíî Ãîíñàëåñ, âîçãëàâèâøèé â

ðàìêàõ ýòîé âñòðå÷è íà âûñøåì óðîâíå ïîä-

êîìèññèþ ïî íàóêå, òåõíîëîãèÿì è îõðàíå

îêðóæàþùåé ñðåäû.

13 îêòÿáðÿ ïî ïðèãëàøåíèþ äèðåêöèè

ÎÈßÈ ãîñïîäèí Ëóèñ Ô. Ìàðêàíî Ãîíñàëåñ,

ïîñîë Âåíåñóýëû â Ìîñêâå Àëåêñèñ Ðîõàñ è

ñîïðîâîæäàþùèå èõ ëèöà ïîñåòèëè Îáúåäè-

íåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé. Îíè

ïîáûâàëè â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé

èì. Ã. Í. Ôëåðîâà, Ëàáîðàòîðèè âûñîêèõ

ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà,

îçíàêîìèëèñü ñ êîìïëåêñîì ïðîòîííîé òåðà-

ïèè, ñ äåÿòåëüíîñòüþ ÍÏÖ «Àñïåêò». Â ñîñòî-

ÿâøèõñÿ â Äóáíå ïåðåãîâîðàõ áûëà ðàññìî-

òðåíà âîçìîæíîñòü äàëüíåéøåãî ðàñøèðåíèÿ

íàó÷íîãî ñîòðóäíè÷åñòâà.

Óêàçîì Ïðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè îò 18 èþëÿ
çà áîëüøîé âêëàä â ðàçâèòèå è óêðåïëåíèå äâóñòîðîííèõ
îòíîøåíèé è íàó÷íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà ìåæäó
Ðîññèéñêîé Ôåäåðàöèåé è Ðåñïóáëèêîé Áåëîðóññèåé îðäå-
íîì Äðóæáû íàãðàæäåí ïåðâûé çàìåñòèòåëü ïðåäñåäàòåëÿ
Ãîñóäàðñòâåííîãî êîìèòåòà ïî íàóêå è òåõíîëîãèÿì Ðåñïó-
áëèêè Áåëîðóññèè Âëàäèìèð Èîñèôîâè÷ Íåäèëüêî.

ÓêàçîìÏðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè îò 8 àâãóñòà
çà áîëüøîé âêëàä â ðàçâèòèå è óêðåïëåíèå íàó÷íî-òåõíè÷å-
ñêîãî ñîòðóäíè÷åñòâà ìåæäó Ðîññèéñêîé Ôåäåðàöèåé è Ðå-
ñïóáëèêîé Áîëãàðèåé îðäåíîì Äðóæáû íàãðàæäåí âèöå-äè-
ðåêòîð ÎÈßÈ Öâåòàí Äèìèòðîâ Âûëîâ.

Â äèðåêöèþ Èíñòèòóòà ïðèøëî ïèñüìî,ïîäïèñàííîå äè-
ðåêòîðîìÈíñòèòóòà ÿäåðíûõ èññëåäîâàíèé è ÿäåðíîé ýíåð-
ãåòèêè Àêàäåìèè íàóê Áîëãàðèè ÷ëåíîì-êîððåñïîíäåíòîì
ÁÀÍ É. Ñòàìåíîâûì, â êîòîðîì, â ÷àñòíîñòè, ãîâîðèòñÿ:
«Ïðîôåññîð Öâåòàí Äèìèòðîâ Âûëîâ âíåñ âåñîìûé âêëàä
â ðàçâèòèå ÿäåðíîé ôèçèêè è â óêðåïëåíèå íàó÷íîãî ñî-
òðóäíè÷åñòâà ìåæäó íàøèìè èíñòèòóòàìè. Ìû âîñïðèíè-
ìàåì íàãðàæäåíèå åãî îðäåíîì Äðóæáû êàê çíàê âûñîêîãî
óâàæåíèÿ êàê ÎÈßÈ, òàê è ÈßÈßÝ».

ÓêàçîìÏðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè îò 8 àâãóñòà
çà áîëüøîé âêëàä â ðàçâèòèå è óêðåïëåíèå íàó÷íî-òåõíè÷å-
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of Armenia on the organization of the celebra-

tion of the centenary of Academician N. M. Sis-

sakian.

On 12–16 October, the third meeting of

the intergovernmental board on cooperation be-

tween Venezuela and Russia was held in

Moscow. Vice-Minister of science and technolo-

gy of Venezuela Luis F. Marcano Gonzalez took

part in it and, in the frames of this event, head-

ed the sub-board on science, technology and

protection of the environment.

On the invitation of the JINR Directorate,

Mr Luis F. Marcano Gonzalez, Ambassador of

Venezuela in Moscow Alexis Rojas and the ac-

companying persons visited the Joint Institute

for Nuclear Research on 13 October. They visit-

ed the Flerov Laboratory of Nuclear Reactions,

the Veksler and Baldin Laboratory of High Ener-

gies, were acquainted with the complex of pro-

ton therapy and activities at the ASPEKT scien-

tific industrial centre. Opportunities for further

widening of the scientific cooperation were dis-

cussed at the negotiations in Dubna.

By the Order of the President of the Russian Federation of
18 July, the First Deputy Chairman of the State Committee on
Science and Technology of the Republic of Belarus Vladimir

Iosifovich Nedilko was awarded the Order of Friendship for
his large contribution to the development and strengthening of
bilateral relations and scientific and technical cooperation be-
tween the Russian Federation and the Republic of Belarus.

By the Order of the President of the Russian Federation of
8 August,JINR Vice-Director Tsvetan Dimitrov Vylov was
awarded the Order of Friendship for his large contribution to
the development and strengthening of scientific and technical
cooperation between the Russian Federation and the Republic
of Bulgaria.

A letter arrived àt the JINR Directorate signed by the Di-
rector of the Institute for Nuclear Research and Nuclear En-
ergy of the Academy of Sciences of Bulgaria, BAS Correspond-
ing Member J. Stamenov, which in particular said, «Professor
Tsvetan Vylov has made a considerable contribution to the de-
velopment of nuclear physics and strengthening of scientific
cooperation between our institutes. Awarding him the Order
of Friendship is for us a token of high respect, both of JINR
and of INRNE».

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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ñêîãî ñîòðóäíè÷åñòâà ìåæäó Ðîññèé-
ñêîé Ôåäåðàöèåé è Ñîöèàëèñòè÷å-
ñêîé Ðåñïóáëèêîé Âüåòíàì îðäåíîì
Äðóæáû íàãðàæäåí ñòàðøèé íàó÷-
íûé ñîòðóäíèê ÎÈßÈ Íãóåí Ìàíü
Øàò.

Äèðåêöèÿ ÎÈßÈ ñåðäå÷íî ïî-
çäðàâëÿåò âñåõ íàãðàæäåííûõ,æåëà-
åò èì êðåïêîãî çäîðîâüÿ è äàëüíåé-
øèõ òâîð÷åñêèõ óñïåõîâ.

Ðåøåíèåì Ñîâåòà äåïóòàòîâ
Äóáíû ñ ó÷åòîì õîäàòàéñòâ êîëëåê-
òèâà Îáúåäèíåííîãî èíñòèòóòà, à
òàêæå ïî ïðåäëîæåíèþ êîìèññèè ïî
ïî÷åòíîìó çâàíèþ è íàãðàäàìÄóáíû,
çâàíèå ïî÷åòíîãî ãðàæäàíèíà ãîðîäà
ïðèñâîåíî àêàäåìèêó Ðîññèéñêîé
àêàäåìèè íàóê,ïî÷åòíîìó äèðåêòîðó
Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
ÎÈßÈ Äìèòðèþ Âàñèëüåâè÷ó
Øèðêîâó. Î ïðèñâîåíèè çâàíèÿ
áûëî îáúÿâëåíî 24 èþëÿ íà òîðæå-
ñòâàõ, ïîñâÿùåííûõ 50-ëåòèþ Äóá-
íû.
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By the Order of the President of
the Russian Federation of 8 August,
JINR senior staff scientist Nguyen

Manh Shat was awarded the Order of
Friendship for his large contribution to
the development and strengthening of
scientific and technical cooperation be-
tween the Russian Federation and the
Socialist Republic of Vietnam.

The JINR Directorate heartily con-
gratulates all the recipients of the
awards and wishes them sound health
and further success in their activities.

By the resolution of the Dubna
Council of Deputies, taking into ac-
count the petitions of the community of the Joint Insti-
tute for Nuclear Research and on the suggestion of the
Committee on Honorary Titles and Awards of the town
of Dubna, the title of the Honorary Citizen of the town
was conferred on Academician of the Russian Academy
of Sciences, Honorary Director of the JINR Laboratory

of Theoretical Physics Dmitrii Vasilievich Shirkov.
The news was announced on 24 July at the jubilee cele-
bration dedicated to the 50th anniversary of Dubna, at
the Culture Hall «Oktyabr».

6 îêòÿáðÿ â Åêàòåðèíèíñêîì çàëå Êðåìëÿ Ïðåçèäåíò Ðîññèè
Â. Â. Ïóòèí âðó÷èë ãîñóäàðñòâåííûå íàãðàäû áîëüøîé ãðóïïå
ðîññèéñêèõ äåÿòåëåé íàóêè, îáðàçîâàíèÿ, êóëüòóðû, ðàáîòíèêàì
ñåëüñêîãî õîçÿéñòâà è ïðîìûøëåííîñòè. Â ÷èñëå íàãðàæäåí-
íûõ — íàó÷íûé ðóêîâîäèòåëü Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ
èññëåäîâàíèé àêàäåìèê Âëàäèìèð Ãåîðãèåâè÷ Êàäûøåâñêèé,

óäîñòîåííûé îðäåíà «Çà çàñëóãè ïåðåä Îòå÷åñòâîì» 4-é ñòåïåíè.
Âûñòóïàÿ ñî ñëîâàìè áëàãîäàðíîñòè, Â. Ã. Êàäûøåâñêèé îò-

ìåòèë, ÷òî ðàñöåíèâàåò ýòî íàãðàæäåíèå êàê ïðèçíàíèå áîëüøèõ
çàñëóã ÎÈßÈ â ðàçâèòèè ôóíäàìåíòàëüíîé íàóêè, îáðàçîâàíèÿ è
èííîâàöèîííûõ òåõíîëîãèé â Ðîññèè.

On 6 October in the Yekaterininsky hall of the Kremlin, the
President of Russia, V. V. Putin, presented state awards to a large
group of Russian scientists,educators, workers of culture,agriculture
and industry. Among the recipients of the awards was the Scientific
Leader of the Joint Institute for Nuclear Research Academician
Vladimir Georgievich Kadyshevsky, who was awarded the Or-
der «For Services to Fatherland», 4th class.

With words of gratitude, V. G. Kadyshevsky stressed that he
considered this award as the acknowledgement of great accomplish-
ments of JINR in the development of fundamental science, education
and innovation technology in Russia.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES



37

80 ëåò Å. Ï. Æèäêîâó

29 àâãóñòà èñïîëíèëîñü 80 ëåò ñîâåòíèêó ïðè äè-

ðåêöèè Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíîëîãèé

ïðîôåññîðó Åâãåíèþ Ïåòðîâè÷ó Æèäêîâó, èçâåñòíîìó

ðîññèéñêîìó ó÷åíîìó-ìàòåìàòèêó, âûäàþùåìóñÿ ñïå-

öèàëèñòó â îáëàñòè ïðèêëàäíîé ìàòåìàòèêè è ìàòå-

ìàòè÷åñêîãî ìîäåëèðîâàíèÿ.

Â ñâÿçè ñ ýòîé äàòîé â Ëàáîðàòîðèè èíôîðìàöè-

îííûõ òåõíîëîãèé ïðîøëî ðàñøèðåííîå çàñåäàíèå Íà-

ó÷íî-òåõíè÷åñêîãî ñîâåòà. Ãóáåðíàòîð Ìîñêîâñêîé

îáëàñòè Á. Â. Ãðîìîâ, äèðåêöèÿ ÎÈßÈ, äèðåêöèÿ ËÈÒ,

êîëëåãè è ó÷åíèêè èç ÎÈßÈ è ñòðàí-ó÷àñòíèö ñåðäå÷íî

ïîçäðàâèëè Åâãåíèÿ Ïåòðîâè÷à ñ þáèëååì.

E. P. Zhidkov is 80

On 29 August 2006 Adviser to the Directorate of the

Laboratory of Information Technologies Professor Evgenii

Petrovich Zhidkov, a famous Russian mathematician, an

outstanding specialist in applied mathematics and mathe-

matical modelling, celebrated his 80th birthday.

In connection with the event, an enlarged meeting of the

Scientific-Technical Council was held at the Laboratory of

Information Technologies. Governor of the Moscow Region

B. V. Gromov, JINR Directorate, colleagues and disciples

from JINR and Member States heartily congratulated him

on the jubilee.

60 ëåò Â. Â. Âîðîíîâó

12 íîÿáðÿ èñïîëíèëîñü 60 ëåò Âèêòîðó Âàñèëüå-

âè÷ó Âîðîíîâó — êðóïíîìó ðîññèéñêîìó ó÷åíîìó, çàìå-

ñòèòåëþ äèðåêòîðà Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-

çèêè, äîêòîðó ôèçèêî-ìàòåìàòè÷åñêèõ íàóê, ïðèçíàí-

íîìó ñïåöèàëèñòó â îáëàñòè òåîðèè ñòðóêòóðû

àòîìíîãî ÿäðà.

Äèðåêöèÿ è êîëëåãè ñåðäå÷íî ïîçäðàâèëè Âèêòîðà

Âàñèëüåâè÷à ñ þáèëååì.

V. V. Voronov is 60

On 12 November 2006 Viktor Vasilievich Voronov, a

prominent Russian scientist, deputy director of the Labora-

tory of Theoretical Physics, Doctor of Physics and Mathe-

matics, a renown specialist in the theory of atomic nucleus

structure, celebrated his 60th birthday.

The Directorate and colleagues heartily congratulated

Viktor Vasilievich on the jubilee.

ÞÁÈËÅÈ
JUBILEES



50 ëåò Èíñòèòóòó ÿäåðíîé ôèçèêè ÀÍ ÐÓ

19–22 ñåíòÿáðÿ â Òàøêåíòå ïðîøëà VI Ìåæäóíà-
ðîäíàÿ êîíôåðåíöèÿ «Ñîâðåìåííûå ïðîáëåìû ÿäåð-
íîé ôèçèêè», ïðèóðî÷åííàÿ ê 50-ëåòíåìó þáèëåþ Èí-
ñòèòóòà ÿäåðíîé ôèçèêè ÀÍ Ðåñïóáëèêè Óçáåêèñòàí.

Èñòîðèÿ èíñòèòóòà òåñíî ñâÿçàíà ñ ñîçäàíèåì â ðå-
ñïóáëèêå óðàíîâîé, à çàòåì è çîëîòîäîáûâàþùåé ïðî-
ìûøëåííîñòè. Ñåãîäíÿ ýòî èçâåñòíûé â ðåñïóáëèêå è çà
ðóáåæîì êðóïíûé íàó÷íûé öåíòð, ãäå íà ñîâðåìåííîì
óðîâíå âåäóòñÿ ôóíäàìåíòàëüíûå è ïðèêëàäíûå èññëå-
äîâàíèÿ â îáëàñòè ÿäåðíîé ôèçèêè, ðàäèàöèîííîé õè-
ìèè òâåðäîãî òåëà è ìàòåðèàëîâåäåíèÿ, àêòèâàöèîííî-
ãî àíàëèçà è ðàäèîõèìèè, íàó÷íîãî ïðèáîðîñòðîåíèÿ è
â äðóãèõ ñìåæíûõ îáëàñòÿõ. Çäåñü ðàáîòàþò áîëåå 600
ñîòðóäíèêîâ, â òîì ÷èñëå 4 àêàäåìèêà, 28 äîêòîðîâ è
72 êàíäèäàòà íàóê, áîëåå 150 íàó÷íûõ ñîòðóäíèêîâ.
Èíñòèòóò ðàñïîëàãàåò óíèêàëüíûìè îáúåêòàìè: èññëå-
äîâàòåëüñêèì ÿäåðíûì ðåàêòîðîì ÂÂÐ-ÑÌ, öèêëîòðî-
íàìè, ñèñòåìîé ãàììà-îáëó÷àòåëåé ñ èñòî÷íèêàìè
Ñî-60, íåéòðîííûì ãåíåðàòîðîì ÍÃ-150, ðåñïóáëèêàí-

ñêîé öåíòðàëüíîé èçîòîïíîé ëàáîðàòîðèåé, êîìïëåê-
ñîì ñïåöõèìâîäîî÷èñòêè.

Ðåçóëüòàòû íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò è ïðè-
êëàäíûõ ðàçðàáîòîê ïîäðàçäåëåíèé èíñòèòóòà ïóáëèêó-
þòñÿ â âåäóùèõ çàðóáåæíûõ íàó÷íûõ æóðíàëàõ, æóðíà-
ëàõ ÑÍÃ è Ðåñïóáëèêè Óçáåêèñòàí. Çà ïîñëåäíåå äåñÿ-
òèëåòèå îïóáëèêîâàíî áîëåå 1500 íàó÷íûõ ðàáîò,
÷åòûðå ìîíîãðàôèè, ïîëó÷åíî îêîëî ñòà ïàòåíòîâ. Íà
ìåæäóíàðîäíûõ êîíôåðåíöèÿõ çà ðóáåæîì ñîòðóäíè-
êàìè ÈßÔ ïðåäñòàâëåíî áîëåå 160 äîêëàäîâ. Èíñòèòóò
ÿäåðíîé ôèçèêè àêòèâíî ñîòðóäíè÷àåò ñî ìíîãèìè çà-
ðóáåæíûìè íàó÷íûìè öåíòðàìè, â òîì ÷èñëå c ÎÈßÈ è
ÖÅÐÍ.

Íàðÿäó ñ ïðîâåäåíèåì òðàäèöèîííîé ìåæäóíàðîä-
íîé êîíôåðåíöèè «Ñîâðåìåííûå ïðîáëåìû ÿäåðíîé
ôèçèêè» ÈßÔ ÿâëÿåòñÿ ñîîðãàíèçàòîðîì Åâðàçèéñêîé
êîíôåðåíöèè ïî ÿäåðíîé ôèçèêå è ïðèêëàäíûì åå ïðî-
áëåìàì, ðåãóëÿðíî ïðîâîäèò ðåñïóáëèêàíñêèå êîíôå-
ðåíöèè è øêîëû ìîëîäûõ ó÷åíûõ.
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The Institute of Nuclear Physics (AS RU) is 50

On 19–22 September, VI International Conference
«Modern Problems in Nuclear Physics» dated for the 50th
jubilee of the Institute of Nuclear Physics (INP) of the Acad-
emy of Sciences of the Republic of Uzbekistan was held in
Tashkent.

The history of the Institute is closely connected with
the establishment of the uranium and gold mining industry
in the Republic. Today, it is a large scientific centre,
well-known in Uzbekistan and abroad, where fundamen-
tal and applied research is conducted in nuclear physics,
radiation chemistry of solid matter and material sciences,
activation analysis and radiochemistry, scientific instru-
ment making industry and other related fields. Above 600
staff members work here, including 4 Academicians, 28
Doctors of Science and 72 Candidates of Science, more
than 150 researchers. The Institute possesses unique facili-
ties: the VVR-SM research nuclear reactor, cyclotrons, a
system of gamma irradiators with Co-60 sources, the

NG-150 neutron generator, a republican central isotope
laboratory, and a complex of specialized chemical water
purification.

The results of scientific and applied research at the de-
partments of the Institute are published in leading scientific
journals of CIS, the Republic of Uzbekistan and abroad.
More than 1500 scientific papers, four monographs have
been published for the recent 10 years; about 100 patents
have been obtained. INP staff members have delivered
above 160 scientific reports at international conferences in
other countries. The Institute actively cooperates with
many foreign scientific centres, including JINR and CERN.

Along with the traditional international conference
«Modern Problems in Nuclear Physics», INP is a co-orga-
nizer of the Eurasian Conference on Nuclear Physics and
Issues of Its Application and regularly holds republican
conferences and schools for young scientists.

ÞÁÈËÅÈ
JUBILEES



Ñ 3 ïî 8 èþëÿ â Åðåâàíñêîì ãîñóäàðñòâåííîì óíè-
âåðñèòåòå ïðîõîäèëà XII ìåæäóíàðîäíàÿ êîíôåðåíöèÿ
«Ñèììåòðèè â ôèçèêå», îðãàíèçîâàííàÿ Îáúåäèíåííûì
èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé ñîâìåñòíî ñ Åðåâàí-
ñêèì ãîñóäàðñòâåííûì óíèâåðñèòåòîì. Ìåæäóíàðîäíûé
êîìèòåò ñîâåòíèêîâ êîíôåðåíöèè âîçãëàâëÿë äèðåêòîð
ÎÈßÈ ÷ëåí-êîððåñïîíäåíò ÐÀÍ, èíîñòðàííûé ÷ëåí ÍÀÍ
Àðìåíèè À. Í. Ñèñàêÿí. Ïåðâîå ðàñøèðåííîå ïëåíàðíîå
çàñåäàíèå áûëî ïîñâÿùåíî 50-ëåòèþ ñî äíÿ îáðàçîâàíèÿ
ÎÈßÈ. Ñ ïðèâåòñòâèÿìè âûñòóïèëè ïðåçèäåíò ÍÀÍ Àðìå-
íèè àêàäåìèê Ð. Ìàðòèðîñÿí, ðåêòîð ÅðÃÓ À. Ñèìîíÿí è
äðóãèå ó÷åíûå, êîòîðûå îòìåòèëè áîëüøóþ ðîëü ÎÈßÈ â
ðàçâèòèè íàóêè â Àðìåíèè. Â çàñåäàíèè ïðèíÿë ó÷àñòèå
ìèíèñòð îáðàçîâàíèÿ è íàóêè ÐÀ Ë. Ìêðòû÷ÿí.

Äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí âûñòóïèë ñ ðàçâåðíóòûì
äîêëàäîì, ïîñâÿùåííûì íàó÷íîé ïðîãðàììå ÎÈßÈ, à òàê-
æå âîïðîñàì ñîòðóäíè÷åñòâà ìåæäóíàðîäíîãî öåíòðà â
Äóáíå ñ íàó÷íûìè öåíòðàìè Àðìåíèè. Ðåêòîð ÅðÃÓ âðó÷èë
À. Í. Ñèñàêÿíó ïî÷åòíóþ çîëîòóþ ìåäàëü óíèâåðñèòåòà çà
áîëüøîé âêëàä â íàóêó è ñáëèæåíèå íàðîäîâ.

Âî âðåìÿ ïðåáûâàíèÿ â Àðìåíèè À. Í. Ñèñàêÿí âñòðå-
òèëñÿ ñ ïðåçèäåíòîì ÍÀÍ Àðìåíèè Ð. Ìàðòèðîñÿíîì è ðÿ-
äîì ÷ëåíîâ Ïðåçèäèóìà ÍÀÍ ÐÀ, ñ ìèíèñòðîì ýêîíîìè÷å-
ñêîãî ðàçâèòèÿ è òîðãîâëè ÐÀ Ê. ×øìàðèòÿíîì, äèðåêòîðîì
ÅðÔÈ Ã. Àñàòðÿíîì, ïîëíîìî÷íûì ïðåäñòàâèòåëåì Ïðàâè-
òåëüñòâà ÐÀ â ÎÈßÈ àêàäåìèêîì Ã. Âàðòàïåòÿíîì, ìýðîì ãî-
ðîäà Àøòàðàêà Ã. Òàìàçÿíîì è äðóãèìè îôèöèàëüíûìè ëè-
öàìè. Ñîñòîÿëîñü îáñóæäåíèå øèðîêîãî êðóãà âîïðîñîâ
ñîòðóäíè÷åñòâà.
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On 3–8 July the XII International Conference «Symme-

tries in Physics» was held at the Yerevan State University. It was

organized by the Joint Institute for Nuclear Research together

with the Yerevan State University. The international committee

of advisers to the conference was headed by JINR Director RAS

Corresponding Member, Foreign Member of NAS of Armenia

A. Sissakian. The first extended plenary meeting was devoted

to the 50th anniversary of the establishment of JINR. President

of NAS of Armenia Academician R. Martirosyan, YeSU Rector

A. Simonyan and other scientists greeted the participants and

marked the great role of JINR in the development of science in

Armenia. Minister of Education and Science of the Republic of

Armenia L. Mkrtychyan took part in the meeting.

JINR Director A. Sissakian made a detailed report on the

scientific programme at JINR and issues of cooperation of the

international centre in Dubna with scientific centres of Arme-

nia. The YeSU Rector presented the honorary gold medal of the

University to A. Sissakian for his large contribution to science

and the process of bringing nations together.

During his visit to Armenia, A. Sissakian met with Presi-

dent of NAS of Armenia R. Martirosyan and members of the

Presidium of the National Academy of Sciences of Armenia, RA

Minister of Economic Development and Trade K. Chshmaritian,

Director of the Yerevan Institute of Physics G. Asatryan, Plenipo-

tentiary of the government of the Republic of Armenia to JINR

Academician G. Vartapetian, the Mayor of Ashtarak G. Tama-

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Åðåâàí (Àðìåíèÿ), 3 èþëÿ. Ðàñøèðåííîå ïëåíàðíîå çàñåäàíèå êîíôåðåíöèè «Ñèììåòðèè â ôèçèêå»,
ïîñâÿùåííîé 50-ëåòèþ ÎÈßÈ. Ðåêòîð ÅðÃÓ À. Ñèìîíÿí âðó÷àåò äèðåêòîðó ÎÈßÈ À. Í. Ñèñàêÿíó

ïî÷åòíóþ çîëîòóþ ìåäàëü óíèâåðñèòåòà

Yerevan (Armenia), 3 July. The enlarged plenary meeting of the conference «Symmetries in Physics»
dedicated to the 50th anniversary of JINR. YeSU Rector A. Simonyan is awarding the honorary gold medal of the University

to JINR Director A. Sissakian
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Ñ 19 ïî 22 èþëÿ ãëàâíûé èíæåíåð ÎÈßÈ ÷ëåí-êîð-
ðåñïîíäåíò ÐÀÍ Ã. Ä. Øèðêîâ ïðèíèìàë ó÷àñòèå â ìåæäó-
íàðîäíîì ñîâåùàíèè ïî ëèíåéíûì êîëëàéäåðàì, êîòîðîå
ïðîõîäèëî â Âàíêóâåðå (Êàíàäà) íà áàçå Óíèâåðñèòåòà
Áðèòàíñêîé Êîëóìáèè (UBC). Â ðàìêàõ ýòîé âñòðå÷è, ñî-
áðàâøåé îêîëî 300 ó÷åíûõ è ñïåöèàëèñòîâ èç êðóïíåéøèõ
öåíòðîâ ìèðà, ñîñòîÿëîñü çàñåäàíèå ìåæäóíàðîäíîãî êî-
ìèòåòà (GDE) ïî ïðîåêòèðîâàíèþ è ñîçäàíèþ ìåæäóíà-
ðîäíîãî ëèíåéíîãî êîëëàéäåðà (ILC).

ÑØÀ, ßïîíèÿ, Ãåðìàíèÿ è ÖÅÐÍ óæå ïðåäñòàâèëè çàÿâ-
êè íà ðàçìåùåíèå êîëëàéäåðà íà ñâîåé òåððèòîðèè. Â òå-
÷åíèå ïîñëåäíèõ íåñêîëüêèõ ìåñÿöåâ ãðóïïà ñïåöèàëè-
ñòîâ ÎÈßÈ ñîâìåñòíî ñ Ãîñóäàðñòâåííûì ñïåöèàëèçèðî-
âàííûì ïðîåêòíûì èíñòèòóòîì (ÃÑÏÈ Ðîñàòîìà, Ìîñêâà)
ãîòîâèëà òåõíèêî-ýêîíîìè÷åñêèå îáîñíîâàíèÿ ðàçìåùå-
íèÿ ILC â ðàéîíå ã. Äóáíû. Íà çàñåäàíèè GDE â Âàíêóâåðå
âñå íåîáõîäèìûå ðàñ÷åòû, òåõíè÷åñêèå, ãåîëîãè÷åñêèå è
ýêîíîìè÷åñêèå äàííûå áûëè ïðåäñòàâëåíû â äîêëàäå
Ã. Ä. Øèðêîâà. Òàêèì îáðàçîì, ÎÈßÈ ñòàë ïÿòûì ïðåòåí-
äåíòîì íà ðàçìåùåíèå ó ñåáÿ ïðîåêòà âåêà.
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25 èþëÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ Þæíîé Êîðåè â
ñîñòàâå èñïîëíèòåëüíîãî äèðåêòîðà Àçèàòñêî-Òèõîîêåàí-
ñêîãî öåíòðà òåîðåòè÷åñêîé ôèçèêè (APCTP) Ñ. Êèìà, ïðî-
ôåññîðà ôèçèêè Íàöèîíàëüíîãî óíèâåðñèòåòà Êüþíãïóêà

Ã. Êèìà, ïðîôåññîðà ôèçèêè Òåõíîëîãè÷åñêîãî óíèâåðñè-
òåòà Ïõîõàíà (POSTECH) Â. Íàìêóíãà.

Â äèðåêöèè ÎÈßÈ þæíîêîðåéñêóþ äåëåãàöèþ âñòðå-
÷àëè À. Í. Ñèñàêÿí, Ð. Ëåäíèöêè, Í. À. Ðóñàêîâè÷, Ä. Â. Êà-
ìàíèí, Â. Â. Âîðîíîâ. Èòîãîì âñòðå÷è ñòàëî ïîäïèñàíèå
ðàìî÷íûõ ñîãëàøåíèé ÎÈßÈ ñ APCTP è ñ POSTECH, ïðåäó-
ñìàòðèâàþùèõ øèðîêèé àêàäåìè÷åñêèé îáìåí è íàó÷íóþ
êîîïåðàöèþ. Ãîñòè âûðàçèëè çàèíòåðåñîâàííîñòü â ðàñ-
øèðåíèè êîíòàêòîâ ñ ÎÈßÈ è ïîëîæèòåëüíî îöåíèëè âîç-
ìîæíîñòü àññîöèèðîâàííîãî ÷ëåíñòâà Þæíîé Êîðåè â
Èíñòèòóòå.

�

21–24 àâãóñòà äåëåãàöèÿ Äóáíû, ðóêîâîäèòåëåì êî-
òîðîé áûë ãëàâíûé èíæåíåð ÎÈßÈ Ã. Ä. Øèðêîâ, ïðèíèìà-
ëà ó÷àñòèå â Âûñòàâêå íàó÷íî-òåõíè÷åñêèõ äîñòèæåíèé
2006 ã. è Ìåæäóíàðîäíîì ôîðóìå íàó÷íî-òåõíè÷åñêîãî ñî-
òðóäíè÷åñòâà Êèòàÿ è ÑÍÃ â Õàðáèíå.

Ã. Ä. Øèðêîâ âûñòóïèë ñ äîêëàäîì îá îñîáîé ýêîíîìè-
÷åñêîé çîíå â Äóáíå è ïðåäñòàâèë èííîâàöèîííûå ïðîåê-
òû ÎÈßÈ. Âî âðåìÿ ïðåáûâàíèÿ â Õàðáèíå Ã. Ä. Øèðêîâ
âñòðåòèëñÿ ñ çàìåñòèòåëåì ìèíèñòðà íàóêè è òåõíîëîãèé
ÊÍÐ Ä. Äæèíãàíîì è äèðåêòîðîì äåïàðòàìåíòà íàóêè è
òåõíîëîãèé ïðîâèíöèè Õåéëîíãäæàíã ïðîôåññîðîì Ñàí
ßî è îáñóäèë ñ íèìè âîïðîñû ðàçâèòèÿ ñîòðóäíè÷åñòâà íà-
ó÷íûõ öåíòðîâ è âûñîêîòåõíîëîãè÷íûõ ïðåäïðèÿòèé Êèòàÿ
ñ Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé. Òðà-
äèöèè ýòîãî ñîòðóäíè÷åñòâà áûëè çàëîæåíû ïîëâåêà íà-
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zyan and other official persons. A discussion was held of a
wide range of cooperation issues.

�

On 19–22 July, JINR Chief Engineer RAS Corresponding
Member G. Shirkov took part in the international meeting on
linear colliders which was held in Vancouver (Canada), in the
basis of the University of British Columbia (UBC). In the frame-
work of the meeting, attended by almost 300 scientists and
specialists from largest research centres of the world, a ses-
sion of the international committee for the Global Design Effort
(GDE) was held on designing and development of the Interna-
tional Linear Collider (ILC).

The USA, Japan, Germany and CERN have already sub-
mitted their applications for erecting the collider in their territo-
ry. A group of JINR specialists in collaboration with the State
Specialized Project Institute (SSPI) of the RF Ministry of Atomic
Energy, Moscow, had been preparing technical and economic
basis documents for the last several months to install ILC in the
region of Dubna. In his report at the session of GDE in Vancou-
ver, G. Shirkov presented all the required calculations, techni-
cal, geological and economic data. Thus, JINR has become the
fifth candidate to have the project of the century installed in its
territory.

�

On 25 July a delegation from South Korea visited JINR. It
included chief executive of the Asian Pacific Centre for Theoret-
ical Physics (APCTP) S. Kim, Professor of Physics of the Kyung-
pook National University G. Kim, and Professor of Physics of
the P’ohang University of Science and Technology (POSTECH)
V. Namkung.

A. Sissakian, R. Lednick�, N. Russakovich, D. Kamanin
and V. Voronov met the delegation at the JINR Directorate. The
meeting concluded in signing framework agreements of JINR
with APCTP and POSTECH which provide a wide academic in-
terchange and scientific cooperation. The guests expressed
their interest in enlarging contacts with JINR and appreciated
an opportunity for South Korea to become an Associate Mem-
ber of JINR.

�

On 21–24 August in Harbin, a delegation from Dubna
headed by JINR Chief Engineer G. Shirkov took part in the work
of the Exhibition of Scientific and Technical Achievements –
2006 and the International Forum on scientific and technical
cooperation of China and CIS.

G. Shirkov made a report about the special economic
zone in Dubna and presented innovation projects of JINR. Dur-
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Äóáíà, 17–18 îêòÿáðÿ.
Äåëåãàöèÿ Ïðàâèòåëüñòâà ÞÀÐ â ÎÈßÈ.
Ïîñåùåíèå ëàáîðàòîðèé Èíñòèòóòà

Dubna, 17–18 October.
The government delegation of the Republic of South Africa at JINR.

Visits to the Institute laboratories



çàä, êîãäà Êèòàé áûë îäíîé èç ñòðàí-ó÷ðåäèòåëåé ÎÈßÈ, è
àêòèâíî ðàçâèâàþòñÿ â íàøå âðåìÿ.

�

11 ñåíòÿáðÿ â Íàöèîíàëüíîé ëàáîðàòîðèè Ãðàí-
Ñàññî (Èòàëèÿ) ñîñòîÿëñÿ òîðæåñòâåííûé ñåìèíàð, ïîñâÿ-
ùåííûé çàïóñêó íåéòðèííîãî ïó÷êà èç ÖÅÐÍ â Ãðàí-Ñàññî
(ïðîåêò CNGS). Â ñåìèíàðå ïðèíÿëà ó÷àñòèå äåëåãàöèÿ
ÎÈßÈ âî ãëàâå ñ äèðåêòîðîì À. Í. Ñèñàêÿíîì, êîòîðûé ïå-
ðåäàë èòàëüÿíñêèì êîëëåãàì ïðèâåòñòâèå îò ó÷åíûõ Äóá-
íû. Îí ïîæåëàë ïðîåêòó ïëîäîòâîðíîé ðàáîòû è íîâûõ ðå-
çóëüòàòîâ, êîòîðûå âíåñóò ñóùåñòâåííûé âêëàä â ôèçèêó
ýëåìåíòàðíûõ ÷àñòèö. Â ïîäàðîê äèðåêòîðó Ëàáîðàòîðèè
Ãðàí-Ñàññî áûë ïåðåäàí ïîðòðåò Áðóíî Ïîíòåêîðâî —
ó÷åíîãî, ïðåäâîñõèòèâøåãî öåëîå íàïðàâëåíèå ðàçâèòèÿ
ôèçèêè ýëåìåíòàðíûõ ÷àñòèö — ôèçèêè íåéòðèíî. Îí ñî-
çäàë â Äóáíå òðàäèöèè íåéòðèííûõ èññëåäîâàíèé, êîòî-
ðûå ðàçâèâàþòñÿ ôèçèêàìè ÎÈßÈ è ñåãîäíÿ.

Ñïåöèàëüíî äëÿ ñåðèè ýêñïåðèìåíòîâ â Ãðàí-Ñàññî
ñîâìåñòíî ñ êîëëåãàìè èç Èíñòèòóòà ñöèíòèëëÿöèîííûõ
ìàòåðèàëîâ Óêðàèíû ñîòðóäíèêàìè Ëàáîðàòîðèè ÿäåðíûõ
ïðîáëåì ÎÈßÈ áûëà ñêîíñòðóèðîâàíà è èçãîòîâëåíà îäíà
èç ïîäñèñòåì óñòàíîâêè ÎÏÅÐÀ, ñîäåðæàùàÿ îêîëî 70 òîíí
ïëàñòè÷åñêîãî ñöèíòèëëÿòîðà. Ýòà ñèñòåìà áûëà çàâåðøå-
íà òî÷íî â ñðîê è îäíà èç ïåðâûõ çàðåãèñòðèðîâàëà íåé-
òðèííûå ñîáûòèÿ.

�

21 ñåíòÿáðÿ â ñòîëèöå Êàçàõñòàíà Àñòàíå ïðè Åâðà-
çèéñêîì óíèâåðñèòåòå èì. Ë. Í. Ãóìèëåâà áûë îòêðûò Ìåæ-
äèñöèïëèíàðíûé íàó÷íî-èññëåäîâàòåëüñêèé êîìïëåêñ
(ÌÍÈÊ) íà áàçå öèêëîòðîíà òÿæåëûõ èîíîâ ÄÖ-60, ñîçäàí-
íîãî â Îáúåäèíåííîì èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé.

Íàêàíóíå ýòîãî ñîáûòèÿ ñïåöèàëèñòû-ðàçðàáîò÷èêè
Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà è Èíñòè-
òóòà ÿäåðíîé ôèçèêè Íàöèîíàëüíîãî ÿäåðíîãî öåíòðà
(ÍßÖ) Êàçàõñòàíà ïîëó÷èëè ïåðâûé ïó÷îê èîíîâ. ÄÖ-60 ïî-
çâîëÿåò óñêîðÿòü ÿäðà àòîìîâ îò óãëåðîäà äî êñåíîíà äëÿ
ïðîâåäåíèÿ ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ ðàáîò ïî
ÿäåðíîé ôèçèêå, íàíîòåõíîëîãèÿì, ìàòåðèàëîâåäåíèþ, à
òàêæå äëÿ ðÿäà äðóãèõ ïðèêëàäíûõ òåõíîëîãèé. Ñîçäàíèå
ñïåöèàëèñòàìè ÎÈßÈ è ÍßÖ ýòîé óíèêàëüíîé óñòàíîâêè
ïîçâîëèò ñäåëàòü çíà÷èòåëüíûé ðûâîê êàê â èíòåãðàöèè
íàóêè è îáðàçîâàíèÿ, òàê è â ïðîäâèæåíèè ïåðåäîâûõ òåõ-
íîëîãèé â ðåàëüíóþ ýêîíîìèêó.

Íà òîðæåñòâåííîé öåðåìîíèè îòêðûòèÿ öåíòðà, êîòî-
ðàÿ ïðîõîäèëà â áîëüøîé àóäèòîðèè Åâðàçèéñêîãî óíè-
âåðñèòåòà, âûñòóïèëè ìèíèñòð îáðàçîâàíèÿ è íàóêè Ðåñïó-
áëèêè Êàçàõñòàí Á. Ñ. Àéòèíîâà, ìèíèñòð èíäóñòðèè è òîð-
ãîâëè Â. Ñ. Øêîëüíèê, âèöå-ìèíèñòð ýíåðãåòèêè è
ìèíåðàëüíûõ ðåñóðñîâ Á. Ó. Àê÷óëàêîâ. Äèðåêòîð ÎÈßÈ
÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí âûñòóïèë ñ äîêëà-
äîì «ÎÈßÈ: â÷åðà, ñåãîäíÿ, çàâòðà», ïîñâÿùåííûì 50-ëå-
òèþ Îáúåäèíåííîãî èíñòèòóòà. Ðåêòîð ÅÍÓ Ñ. À. Àáäûìà-
íàïîâ âðó÷èë ïî÷åòíûå ìåäàëè óíèâåðñèòåòà íàó÷íîìó ðó-
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ing his visit to Harbin, G. Shirkov met with Deputy Minister of
Science and Technology of China D. Jingan and Director of the
Department of Science and Technology of the Heilongjiang dis-
trict Professor San Jao and discussed with them issues of the
development of cooperation of Chinese scientific centres and
high technology enterprises with the Joint Institute for Nuclear
Research. The traditions of this cooperation were established
half a century ago when China was one of the states-founders
of JINR, and they are actively progressing today.

�

On 11 September a ceremonial seminar was held at
the Gran Sasso National Laboratory, dedicated to the switching
on a neutrino beam from CERN to Gran Sasso (the CNGS pro-
ject). A delegation from JINR took part in the event. It was head-
ed by JINR Director A. Sissakian, who greeted Italian col-
leagues on behalf of the scientists of Dubna. He wished the
project participants fruitful work and new results that will con-
tribute considerably to the physics of elementary particles. The
delegation from Dubna presented Director of the Gran Sasso
Laboratory with a portrait of Bruno Pontecorvo, the scientist
who had anticipated a whole trend in the development of ele-
mentary particle physics — neutrino physics. He established

traditions of neutrino research in Dubna, which are devel-
oped at JINR today.

Especially for a series of experiments in Gran Sasso, staff
members of the JINR Laboratory of Nuclear Problems, together
with their colleagues from the Institute of Scintillation Materials
(Ukraine), designed and manufactured one of the subsystems
of the OPERA facility, which contains about 70 tons of a plastic
scintillator. This subsystem was produced exactly in time and
was among the first to have registered neutrino events.

�

On 21 September, the Interdisciplinary Scientific Re-
search Complex (ISRC) on the basis of the DC-60 heavy ion cy-
clotron produced at JINR was inaugurated in Kazakhstan, in
Astana, at the Gumilev Eurasian University.

On the eve of this event, design experts from the Flerov
Laboratory of Nuclear Reactions and the Institute of Nuclear
Physics of the National Nuclear Centre (NNC) of Kazakhstan
obtained the first ion beam. DC-60 allows acceleration of atom
nuclei from carbon to xenon to conduct fundamental and ap-
plied research in nuclear physics, nanotechnology, material
sciences and other applied technologies. This unique facility
produced by JINR and NNC specialists will bring the integration
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êîâîäèòåëþ ËßÐ àêàäåìèêó Þ. Ö. Îãàíåñÿíó, âèöå-
äèðåêòîðó ÎÈßÈ ïðîôåññîðó Ì. Ã. Èòêèñó è À. Í. Ñèñàêÿíó
çà áîëüøîé âêëàä â ñîçäàíèå ÌÍÈÊ è ðàçâèòèå ñîòðóäíè-
÷åñòâà ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ è Ðåñïóáëèêè Êàçàõ-
ñòàí. Èíèöèàòèâà ðàçâèòèÿ ôèçèêè òÿæåëûõ èîíîâ íà áàçå
ñîòðóäíè÷åñòâà ó÷åíûõ ÐÊ è ÎÈßÈ ïîääåðæàíà ïðåçèäåí-
òîì Êàçàõñòàíà Íóðñóëòàíîì Íàçàðáàåâûì.

Â òîðæåñòâàõ ïðèíÿëè ó÷àñòèå äåïóòàò Ìåäæëèñà
(ïàðëàìåíòà) ÐÊ Ã. Í. Øàëàõìåòîâ, ãåíåðàëüíûé äèðåêòîð
ÍßÖ ïðîôåññîð Ê. Ê. Êàäûðæàíîâ, ïðåäñòàâèòåëè ðÿäà ãî-
ñóäàðñòâåííûõ, îáùåñòâåííûõ è íàó÷íûõ îðãàíèçàöèé ÐÊ,
äèïëîìàòè÷åñêèõ ìèññèé, àêêðåäèòîâàííûõ â Êàçàõñòàíå,
ãðóïïà ñïåöèàëèñòîâ ÑØÀ. Ñîáûòèå øèðîêî îñâåùàëîñü â
ñðåäñòâàõ ìàññîâîé èíôîðìàöèè Êàçàõñòàíà.
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in science and education much further, as well as will advance
leading techniques into real economy.

At the opening ceremony in the large hall of the Eurasian
University, Minister of Education and Science of Kazakhstan
B. Aitinova, Minister of Industry and Trade V. Shkolnik, Vice-
Minister of Energy and Mineral Resources B. Akchulakov, JINR
Director Corresponding Member of RAS A. Sissakian took the
floor; the latter made the report «JINR: Yesterday, Today, Tomor-
row» devoted to the 50th anniversary of the Joint Institute. Rec-
tor of the University S. Abdymanapov presented honorary

medals of the University to LNR scientific leader Academician
Yu. Oganessian, JINR Vice-Director Professor M. Itkis and
A. Sissakian for their large contribution to the establishment of
ISRC and development of cooperation of JINR and Kazakh sci-
entists and specialists. The initiative to develop heavy ion
physics research on the basis of JINR–Kazakhstan cooperation
was approved by the President of the Republic of Kazakhstan
Nursultan Nazarbaev.

The ceremony was attended by Deputy of RK Medzhlis
(Parliament) G. Shalakhmetov, NNC General Director Professor
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Àñòàíà (Êàçàõñòàí), 21 ñåíòÿáðÿ. Îôèöèàëüíîå îòêðûòèå Ìåæäèñöèïëèíàðíîãî íàó÷íî-èññëåäîâàòåëüñêîãî êîìïëåêñà (ÌÍÈÊ)
íà áàçå öèêëîòðîíà òÿæåëûõ èîíîâ ÄÖ-60 ïðè Åâðàçèéñêîì óíèâåðñèòåòå èì. Ë. Í. Ãóìèëåâà

Astana (Kazakhstan), 21 September. The inauguration ceremony of the Interdisciplinary Scientific Research Complex (ISRC)
on the basis of the DC-60 heavy ion cyclotron at the Gumilev Eurasian University



Âòîðîé êðóãëûé ñòîë «Ïîèñê ñìåøàííîé ôàçû

ñèëüíîâçàèìîäåéñòâóþùåé ìàòåðèè íà íóêëîòðîíå

ÎÈßÈ: ðàçâèòèå íóêëîòðîííîãî êîìïëåêñà»

Âîò óæå ïî÷òè 25 ëåò ìåæäóíàðîäíîå íàó÷íîå ñîîá-
ùåñòâî â îáëàñòè ôèçèêè âûñîêèõ ýíåðãèé ïðåäïðèíè-
ìàåò íåìàëûå óñèëèÿ ïî ïîèñêó íîâûõ ñîñòîÿíèé ñèëü-
íîâçàèìîäåéñòâóþùåé ìàòåðèè ïðè ýêñòðåìàëüíûõ
óñëîâèÿõ — âûñîêèõ òåìïåðàòóðàõ è/èëè ïëîòíîñòÿõ
áàðèîííîãî çàðÿäà. Îáíàðóæåíèå òàêèõ ñîñòîÿíèé è
èçó÷åíèå èõ ñâîéñòâ íåîáõîäèìî äëÿ ïîíèìàíèÿ ðàííåé
ñòàäèè ýâîëþöèè Âñåëåííîé, ôîðìèðîâàíèÿ íåéòðîí-
íûõ çâåçä è ôèçèêè ñîóäàðåíèé òÿæåëûõ èîíîâ. Óñêîðè-
òåëüíûå ýêñïåðèìåíòû ïî ñîóäàðåíèþ òÿæåëûõ èîíîâ
äàþò óíèêàëüíûé ñïîñîá âîñïðîèçâåäåíèÿ ïîäîáíûõ
óñëîâèé â ëàáîðàòîðèè.

Çà âðåìÿ, ïðîøåäøåå ïîñëå ïèîíåðñêèõ ýêñïåðè-
ìåíòîâ íà ñèíõðîôàçîòðîíå ÎÈßÈ, ñìåíèëîñü íåñêîëü-
êî ïîêîëåíèé óñêîðèòåëåé óëüòðàðåëÿòèâèñòñêèõ òÿæå-
ëûõ èîíîâ, ýíåðãåòè÷åñêèé ìàñøòàá èçìåíèëñÿ îò íå-
ñêîëüêèõ ÃýÂ äî íåñêîëüêèõ äåñÿòêîâ ÒýÂ íà íóêëîí, à â
íåäàëåêîì áóäóùåì ïðåäñòàâèòñÿ âîçìîæíîñòü äîñòè÷ü
ýíåðãèè E ëàá ïîðÿäêà íåñêîëüêèõ äåñÿòêîâ òûñÿ÷
ÒýÂ/íóêëîí (â ëàáîðàòîðíîé ñèñòåìå). Èçó÷åíèå ôèçè-
êè òÿæåëûõ èîíîâ óñïåøíî îñóùåñòâëÿëîñü íà óñêîðè-

òåëÿõ Bevalac (Áåðêëè) ñ ýíåðãèåé E ëàá ~ 2 ÃýÂ/íóêëîí,
AGS (Áðóêõåéâåí) ñ E ëàá ~ 11 ÃýÂ/íóêëîí è SPS
(ÖÅÐÍ) ñ E ëàá ~ 160 ÃýÂ/íóêëîí. Ïåðâûå äâà óñêîðèòå-
ëÿ óæå çàêðûòû, ïðîãðàììà æå ïî ÿäåðíîé ôèçèêå íà
SPS, òàê æå êàê è íà SIS (GSI, Äàðìøòàäò, ~ 1 ÃýÂ/íó-
êëîí), ôàêòè÷åñêè çàêîí÷åíà. Ðåëÿòèâèñòñêèé òÿæåëî-
èîííûé êîëëàéäåð RHIC (Áðóêõåéâåí) èíòåíñèâíî ðà-
áîòàåò ñ íà÷àëà 2000 ã. â óëüòðàðåëÿòèâèñòñêîì äèàïàçî-
íå ýíåðãèè ñòîëêíîâåíèÿ S NN

1 2 200/ ~ ÃýÂ ñ öåëüþ ïîèñêà

ñèãíàëîâ ôîðìèðîâàíèÿ êâàðê-ãëþîííîé ìàòåðèè. Â
ñâÿçè ñ ýòèì ñåé÷àñ âîçëàãàþòñÿ áîëüøèå íàäåæäû íà
êîëëàéäåð LHC â ÖÅÐÍ, êîòîðûé ñêîðî íà÷íåò ðàáîòàòü
â îáëàñòè òýâíûõ ýíåðãèé — äî 16 ÀÒýÂ â ñîóäàðåíèÿõ
ñâèíåö–ñâèíåö.

Çà ýòî âðåìÿ ïðîøëî 18 åæåãîäíûõ ïðåäñòàâèòåëü-
íûõ ìåæäóíàðîäíûõ êîíôåðåíöèé «Êâàðêîâàÿ ìàòå-
ðèÿ», ïðîâåäåíî áîëüøîå ÷èñëî äðóãèõ êîíôåðåíöèé è
ñîâåùàíèé ðàçëè÷íîãî óðîâíÿ, îïóáëèêîâàíû òûñÿ÷è
ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ ðàáîò, íî ïðîáëå-
ìà äîñòîâåðíîãî îáíàðóæåíèÿ íîâûõ ñîñòîÿíèé ñèëü-
íîâçàèìîäåéñòâóþùåé ìàòåðèè âñå åùå îñòàåòñÿ íå ðå-
øåííîé ïîëíîñòüþ ââèäó åå ñëîæíîñòè. Ýòî îñòàâëÿåò
øàíñ ïðèíÿòü ó÷àñòèå â åå ðåøåíèè âñåì, êòî ðàáîòàåò â
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K. Kadyrzhanov, representatives of state, public and scientific
organizations of RK, diplomatic missions accredited in Kazakh-
stan, and a group of specialists from the USA. The event was
widely covered in the Kazakh mass media.

The Second Round-Table Discussion «Searching for a

Mixed Phase of Strongly Interacting Matter at the

JINR Nuclotron: Nuclotron Facility Development»

For about 25 years the international scientific commu-
nity in the field of high-energy physics has made much ef-
fort at searching for new states of strongly interacting matter
under extreme conditions — high energies and/or densities
of baryon charge. The discovery of this type of states and
the study of their properties is necessary for understanding
the early stage of the Universe evolution, formation of neu-
tron stars and physics of heavy ion collisions. Accelerator
experiments on heavy ion collisions give a unique way of
reproducing similar conditions in the laboratory.

Since the pioneer experiments at the JINR Synchropha-
sotron, several generations of accelerators of ultrarelativis-
tic heavy ions have changed, and the energy scale has varied

from a few GeV to several tens of TeV per nucleon. In the
near future it will be possible to reach energy E lab of the or-
der of several tens of thousands of TeV/nucleon (in the labo-
ratory system). Heavy ion physics has successfully been
studied at the following accelerators: Bevalac (Berkeley)
with energy E lab ~ 2 GeV/nucleon, AGS (Brookhaven)
with E lab ~ 11 GeV/nucleon, and SPS (CERN) with
E lab ~ 160 GeV/nucleon. The first two accelerators are
closed, and the programme of nuclear physics at SPS and
SIS (GSI, Darmstadt, ~ 1 GeV/nucleon) is in fact complet-
ed. The relativistic heavy ion collider RHIC (Brookhaven)
has intensively been working since 2000 in the ultrarela-
tivistic range of collision energies S NN

1 2 200/ ~ GeV with the

aim of looking for signals of formation of quark–gluon mat-
ter. In relation to the latter, hopes are now rested on the LHC
(CERN) that will soon be put into operation in the range of
TeV energies, up to 16 ATeV in lead–lead collisions.

In this period of time 18 annual international confer-
ences «Quark Matter» and a number of other conferences
and meetings were carried out, thousands of experimental
and theoretical papers were published, but the problem of
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ýòîé âûñîêîïðèîðèòåòíîé ôóíäàìåíòàëüíîé îáëàñòè
ôèçèêè âûñîêèõ ýíåðãèé.

Ïðè ïðîâåäåíèè ýêñïåðèìåíòîâ ñ òÿæåëûìè èîíà-
ìè âñå ýòî âðåìÿ ðåàëèçîâûâàëàñü ñòðàòåãèÿ íåóêëîííî-
ãî óâåëè÷åíèÿ ýíåðãèè äåéñòâóþùèõ óñêîðèòåëåé.
Ñðàâíèòåëüíî íåäàâíî è â ñâÿçè ñ íîâûìè äàííûìè, ïî-
ëó÷åííûìè íà SPS ïðè E ëàá ~ 20 40	 ÃýÂ/íóêëîí, íàìå-
òèëàñü îáðàòíàÿ òåíäåíöèÿ, à èìåííî òåíäåíöèÿ ïîíè-
æåíèÿ ýíåðãèè ïó÷êà èîíîâ äëÿ èññëåäîâàíèÿ ñâîéñòâ
îáðàçóþùåéñÿ ãîðÿ÷åé áàðèîíîîáîãàùåííîé ìàòåðèè ñ
öåëüþ ïîëó÷åíèÿ ñâèäåòåëüñòâ ôàçîâûõ ïåðåõîäîâ è
êðèòè÷åñêèõ ÿâëåíèé.

Ïåðâûì óñêîðèòåëåì, ïîçâîëèâøèì ïîëó÷àòü ïó÷-
êè ÿäåð âûñîêèõ ýíåðãèé, áûë ñèíõðîôàçîòðîí ÎÈßÈ,
êîòîðûé óñòóïèë ìåñòî íóêëîòðîíó, ïðèíàäëåæàùåìó ê
íîâîìó ïîêîëåíèþ óñêîðèòåëåé íà ñâåðõïðîâîäÿùèõ
ìàãíèòàõ. Íóêëîòðîí ïîòåíöèàëüíî ñïîñîáåí óñêîðÿòü
òÿæåëûå èîíû ñ àòîìíûì íîìåðîì ~ 200 äî ïðåäåëüíî
âîçìîæíîé êèíåòè÷åñêîé ýíåðãèè èîíîâ
E ëàá ~ 5 ÃýÂ/íóêëîí, îäíàêî ïîêà åãî ïðîåêòíûå âîç-
ìîæíîñòè åùå ïîëíîñòüþ íå ðåàëèçîâàíû.

Ïîñëåäíèå ïîëòîðà ãîäà â ÎÈßÈ èäåò øèðîêîå îá-
ñóæäåíèå âîçìîæíîñòè ïîèñêà ñìåøàííîé ôàçû ñèëü-
íîâçàèìîäåéñòâóþùåé ìàòåðèè íà íóêëîòðîíå, èíèöè-
èðîâàííîå ãðóïïîé òåîðåòèêîâ Ëàáîðàòîðèè òåîðåòè÷å-

ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà â ñåðåäèíå 2004 ã., à â
èþëå 2005 ã. ñîñòîÿëèñü ïåðâûå îáñóæäåíèÿ ñ ïðèâëå÷å-
íèåì âíåøíèõ ýêñïåðòîâ â ôîðìàòå êðóãëîãî ñòîëà «Ïî-
èñê ñìåøàííîé ôàçû ñèëüíîâçàèìîäåéñòâóþùåé ìàòå-
ðèè íà íóêëîòðîíå ÎÈßÈ». Èíòåðåñ ê ýòîé ïðîáëåìå íå
áûë ñëó÷àéíûì íå òîëüêî ïîòîìó, ÷òî íóêëîòðîí ïðè-
íàäëåæèò ÎÈßÈ è Èíñòèòóò çàèíòåðåñîâàí â åãî ðå-
çóëüòàòèâíîé ðàáîòå, íî è ïîòîìó, ÷òî ìû ãëóáîêî óáå-
æäåíû â òîì, ÷òî äëÿ èçó÷åíèÿ ôàçîâîé äèàãðàììû
ÊÕÄ ìàòåðèè ñëåäóåò ïåðâûì äåëîì îñóùåñòâëÿòü ïî-
èñê ýêñïåðèìåíòàëüíûõ ñâèäåòåëüñòâ ôàçîâûõ ïåðåõî-
äîâ è òîëüêî ïîñëå èõ óñòàíîâëåíèÿ äâèãàòüñÿ «â ãëóáü»
íîâûõ ôàç, ïîâûøàÿ ýíåðãèè óñêîðèòåëåé. Äëÿ ïåðâîãî
æå øàãà íóæíû, ñêîðåå, íå î÷åíü âûñîêèå ýíåðãèè. Íå
áóäåì æå ìû, íàïðèìåð, íàãðåâàòü âîäó äî òûñÿ÷è ãðà-
äóñîâ Öåëüñèÿ òîëüêî äëÿ òîãî, ÷òîáû óñòàíîâèòü ôàêò
ñóùåñòâîâàíèÿ ïàðà?! Äîñòàòî÷íî 100 !Ñ ïðè íîðìàëü-
íîì äàâëåíèè. Êðîìå òîãî, íàì ïðåäñòàâëÿþòñÿ áîëåå
äîñòîâåðíûìè è óáåäèòåëüíûìè èìåþùèåñÿ íà ñåãîäíÿ
òåîðåòè÷åñêèå óêàçàíèÿ îòíîñèòåëüíî ñóùåñòâîâàíèÿ
ôàçîâûõ ïåðåõîäîâ â ñðàâíåíèè ñ àíàëîãè÷íûìè
ïðåäñêàçàíèÿìè, êàñàþùèìèñÿ êîíêðåòíûõ ñâîéñòâ
ñîîòâåòñòâóþùèõ íîâûõ ôàç.

Òàêàÿ òî÷êà çðåíèÿ íå îñòàëàñü íåçàìå÷åííîé, åå
ðàçäåëÿþò ïàðòíåðû ÎÈßÈ â BNL, GSI, ÈÒÝÔ, ÈßÈ
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reliable detection of new states of strongly interacting mat-
ter, being complicated, still remains completely unsolved.
Therefore, those working in this high-priority fundamental
field of high-energy physics have a chance to take part in its
solution.

In conducting experiments with heavy ions the strategy
of nucleon increase in energy of the functioning accelera-
tors was realized. Quite recently, in view of new data ob-
tained at SPS at E lab ~ 20–40 GeV/nucleon a new tendency
has been outlined, namely, the tendency to decrease the ion
beam energy for investigation of properties of the produced
hot baryon-enriched matter with the aim of obtaining evi-
dence of phase transitions and critical phenomena.

The first accelerator providing high-energy nuclear
beams was the JINR Synchrophasotron that gave place to
the Nuclotron, belonging to a new generation of accelera-
tors on superconducting magnets. The Nuclotron is capable
of accelerating heavy ions with atomic number ~ 200 up to
accessible kinetic energy of ions E lab ~ 5 GeV/nucleon;
however, its rated capacity has not been realized yet.

During the last year and a half, possible search for a
mixed phase of strongly interacting matter at the Nuclotron

was widely discussed at JINR. The discussion was initiated
by a group of theorists of the Bogoliubov Laboratory of
Theoretical Physics in the mid-2004 and already in July
2005 the first round-table discussion «Searching for a
Mixed Phase of Strongly Interacting Matter at the JINR Nu-
clotron» was held with outside experts involved. Interest in
this problem was not accidental not only because JINR pos-
sesses the Nuclotron and is interested in its effective opera-
tion, but also because we are absolutely sure that the phase
diagram of the QCD matter can be studied by, firstly, search-
ing for experimental evidence of phase transitions and then,
after their establishment, going deep into new phases in-
creasing accelerator energies. The first step does not need
very high energies. For example, we are not going to boil
water up to 1000!C only with the aim of establishing the fact
of existence of vapor, are we?! At normal pressure, 100!C is
sufficient. Moreover, the available theoretical indications of
the existence of phase transitions seem more reliable and
convincing in comparison with analogous predictions of
concrete properties of the corresponding new phases.

This point of view was not left unnoticed; it is shared by
JINR partners at BNL, GSI, ITEP, INR of RAS and other



ÐÀÍ è äðóãèõ öåíòðàõ ïî ôèçèêå âûñîêèõ ýíåðãèé. Äî-
ñòàòî÷íî âñïîìíèòü íîâûé ïðîåêò FAIR GSI (Äàðì-
øòàäò), íàïðàâëåííûé íà èçó÷åíèå ñæàòîé áàðèîííîé
ìàòåðèè â äèàïàçîíå ýíåðãèé èîíîâ (â ëàáîðàòîðíîé ñè-
ñòåìå) E ëàá ~ 10 35	 AÃýÂ, êîòîðûé áóäåò ôóíêöèîíè-
ðîâàòü íà÷èíàÿ ñ 2015 ã. Ñîãëàñíî èìåþùèìñÿ îæèäàíè-
ÿì, ñèëüíîâçàèìîäåéñòâóþùàÿ ìàòåðèÿ, âîçíèêàþùàÿ â
ñîóäàðåíèÿõ òÿæåëûõ èîíîâ â ýíåðãåòè÷åñêîì äèàïàçî-
íå E ëàá ~ 5 40	 AÃýÂ, ìîæåò ïðåòåðïåâàòü ñåðèþ ôàçî-
âûõ ïåðåõîäîâ ïåðâîãî ðîäà, ñîïðîâîæäàþùèõñÿ îáðà-
çîâàíèåì ñìåøàííîé ôàçû è êðèòè÷åñêèìè ÿâëåíèÿìè
íà åå ãðàíèöå. Ýòè ïðîáëåìû êàæóòñÿ íàñòîëüêî ïðèâëå-
êàòåëüíûìè, ÷òî íàó÷íîå ñîîáùåñòâî â BNL ñòàëî îáñó-
æäàòü âîçìîæíîñòü ïîíèæåíèÿ ýíåðãèè êîëëàéäåðà
RHIC äî äèàïàçîíà ýíåðãèé, âêëþ÷àþùåãî ïëàíèðóå-
ìûé äèàïàçîí íà FAIR. Òàê, íàïðèìåð, â ìàðòå 2006 ã. íà
RHIC ñîñòîÿëàñü êîíôåðåíöèÿ äëÿ îáñóæäåíèÿ âîïðîñà
öåëåñîîáðàçíîñòè è âîçìîæíîñòè ïîíèæåíèÿ ýíåðãèè
RHIC ñ öåëüþ ïîèñêà è èññëåäîâàíèÿ âîçìîæíîé êðèòè-
÷åñêîé êîíöåâîé òî÷êè.

Ïîíèæåíèå ýíåðãèé â ýêñïåðèìåíòàõ ñ òÿæåëûìè
èîíàìè ïðåäñòàâëÿåò ñîáîé â íåêîòîðîì ñìûñëå «ïî-
âòîðåíèå ïðîéäåííîãî», òàê êàê ïðàêòè÷åñêè èäåò âîç-
âðàò ê óæå èññëåäîâàâøèìñÿ ðàíåå çíà÷åíèÿì ýíåðãèé.
Äà, èññëåäîâàâøèìñÿ, íî íå èññëåäîâàííûì â ïîëíîé

ìåðå! Öåëåñîîáðàçíîñòü ýòîãî âîçâðàòà âïîëíå î÷åâèä-
íà, ïîñêîëüêó òåì ñàìûì ïîÿâëÿåòñÿ óíèêàëüíàÿ âîç-
ìîæíîñòü âîñïîëüçîâàòüñÿ ñàìûìè ïåðåäîâûìè
äåòåêòîðàìè, ñîâðåìåííûìè ïðåäñòàâëåíèÿìè è ìîäå-
ëÿìè, êîòîðûå îòñóòñòâîâàëè íà ìîìåíò ïðîâåäåíèÿ
ïðåæíèõ ýêñïåðèìåíòîâ. Ñåãîäíÿ ñòàíîâèòñÿ âîçìîæ-
íûì èññëåäîâàòü ýòó ýíåðãåòè÷åñêóþ îáëàñòü áîëåå äå-
òàëüíî ïî ýíåðãèè, ñ áîëåå âûñîêîé òî÷íîñòüþ èçìåðå-
íèé, ñ ïðèâëå÷åíèåì áîëåå øèðîêîãî è ðàçíîîáðàçíîãî
êëàññà íàáëþäàåìûõ õàðàêòåðèñòèê ñ òåì, ÷òîáû óòî÷-
íèòü ñëîæèâøèåñÿ âçãëÿäû è, âîçìîæíî, ïåðåñìîòðåòü
ñòàðûå çàáëóæäåíèÿ, à òàêæå äîïîëíèòü èìåþùèåñÿ
ýêñïåðèìåíòàëüíûå äàííûå íîâûìè c òî÷êè çðåíèÿ
ñîâðåìåííûõ ïðåäñòàâëåíèé.

Â êîíöå èþíÿ 2006 ã. â ÎÈßÈ áûëè ñôîðìèðîâàíû
äâå íåçàâèñèìûå óñêîðèòåëüíûå ãðóïïû (ëèäåðû —
È. Í. Ìåøêîâ è À. Ä. Êîâàëåíêî) è äâå íåçàâèñèìûå äå-
òåêòîðíûå ãðóïïû (ëèäåðû — Â. À. Íèêèòèí è
À. È. Ìàëàõîâ), à òàêæå ãðóïïà èîííîãî èñòî÷íèêà (ëè-
äåð — Ñ. Ë. Áîãîìîëîâ) è ãðóïïà ïî ïîäãîòîâêå ôèçè÷å-
ñêîé ïðîãðàììû — ñ öåëüþ ñîçäàíèÿ êîíöåïòóàëüíîãî
ïðîåêòà ðàçâèòèÿ íóêëîòðîííîãî óñêîðèòåëüíîãî êîì-
ïëåêñà, îðèåíòèðîâàííîãî íà ïîèñê ñìåøàííîé ôàçû è
êðèòè÷åñêèõ ÿâëåíèé ñèëüíîâçàèìîäåéñòâóþùåé ìàòå-
ðèè, ïîä îáùèì ðóêîâîäñòâîì À. Í. Ñèñàêÿíà. Â çàäà÷ó
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high-energy centres. Suffice it to recall a new project, FAIR
GSI (Darmstadt), aimed at studying compressed baryon
matter in the range of ion energies (in the laboratory system)
E lab ~ 10–35 AGeV to be put into operation in 2015. Ac-
cording to the currently available expectations, strongly in-
teracting matter formed in collisions of heavy ions in the en-
ergy range E lab ~ 5–40 AGeV may undergo a series of
first-order phase transitions accompanied by the formation
of a mixed phase and critical phenomena at its boundary.
These problems seem to be so attractive that the scientific
community at BNL started discussing a possibility of de-
creasing the RHIC energy up to the energy range including
the projected range at FAIR. So, for instance, in March 2006
a workshop was organized at RHIC at which the expediency
and feasibility of decreasing the RHIC energy with the aim
of searching for and studying a possible critical end point
were discussed.

Energy decrease in experiments with heavy ions is in a
certain sense «recapitulation of the studied», as in fact we
return to the previously investigated energy values. Investi-
gated but not in full measure! The expediency of this return
is quite obvious, as it provides a unique possibility to make

use of up-to-date detectors, modern ideas and models which
were lacking when previous experiments were carried out.
At present, it becomes feasible to study this energy range in
more detail in energy, with more accurate measurements
and a wider class of observed characteristics so as to define
more precisely the existing views and probably revise the
old ones, as well as to supplement the available experimen-
tal data with the new ones that are necessary from a view-
point of modern notions.

At the end of June 2006 at JINR there were formed two
independent accelerator groups (leaders I. N. Meshkov and
A. D. Kovalenko) and two independent detector groups
(leaders V. A. Nikitin and A. I. Malakhov), as well as the
group of ion source (leader S. L. Bogomolov) and the group
involved in preparing the physical program under the gener-
al leadership of A. N. Sissakian. The goal of all these
groups was to create a conceptual project of the develop-
ment of a Nuclotron accelerator complex for searching for a
mixed phase and critical phenomena of strongly interacting
matter. This project had to be worked out taking into ac-
count rigidly given boundary conditions. For instance, it
was necessary to fit in the existing infrastructure of the Vek-
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ãðóïï âõîäèëî ñîçäàíèå êîíöåïòóàëüíîãî ïðîåêòà ñ ó÷å-
òîì æåñòêî çàäàííûõ ãðàíè÷íûõ óñëîâèé. Òàê, íàïðè-
ìåð, íåîáõîäèìî áûëî «âïèñàòüñÿ» â ñóùåñòâóþùóþ
èíôðàñòðóêòóðó Ëàáîðàòîðèè âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà ñ òåì, ÷òîáû ìàêñè-
ìàëüíî óìåíüøèòü ñòîèìîñòü ïðîåêòà (ôèãóðàëüíî ãî-
âîðÿ, ðå÷ü øëà î ñòðîèòåëüñòâå êâàðòèðû íå â íîâîì, à â
óæå ñóùåñòâóþùåì äîìå, ÷òî, î÷åâèäíî, ñóùåñòâåííî
ñíèæàåò ìàòåðèàëüíûå çàòðàòû). Êðîìå ýòîãî,
çàêëàäûâàëñÿ öåëûé ðÿä ïàðàìåòðîâ óñêîðèòåëüíîãî
êîìïëåêñà, êîòîðûé çàäàâàëñÿ èñõîäÿ èç ôèçè÷åñêèõ
çàäà÷, ïîñòàâëåííûõ â ïðîåêòå.

Â ðåçóëüòàòå âîçíèê êîíöåïòóàëüíûé ïðîåêò «De-
sign and construction of Nuclotron-Based Ion Collider Fa-
cility (NICA) and Mixed Phase Detector (MPD)», ñ êîòî-
ðûì ìîæíî ïîçíàêîìèòüñÿ íà ñàéòå http://the-
or.jinr.ru/meetings/2006/roundtable/. Â ñëó÷àå åãî
ðåàëèçàöèè ìîæíî áóäåò ïîêðûòü ýíåðãåòè÷åñêèé äèà-
ïàçîí îò íåñêîëüêèõ äî ~ 24 ÃýÂ/íóêëîí. Ïåðñïåêòèâà
äåòàëüíîãî ñêàíèðîâàíèÿ ïî ýíåðãèè ïðèíöèïèàëüíî
âàæíà â ýòîé îáëàñòè ïðè îòñóòñòâèè åäèíîãî êðèòè÷å-
ñêîãî ñèãíàëà, ïîçâîëÿþùåãî îäíîçíà÷íî âûäåëèòü
èñêîìûé ýôôåêò.

Ïðîåêò NICA ïðåäóñìàòðèâàåò âîçìîæíîñòü ðàáî-
òû íóêëîòðîíà ñ âûâåäåííûì ïó÷êîì è, â ÷àñòíîñòè, ðà-

áîòû ñ ïó÷êàìè ïîëÿðèçîâàííûõ èîíîâ. Îí ÷àñòè÷íî
ïåðåêðûâàåòñÿ ñ ïðîåêòîì FAIR â GSI êàê ïî îáëàñòè
ýíåðãèé, òàê è ïî ôèçè÷åñêèì çàäà÷àì. Ñòîëü ñèëüíàÿ
êîíêóðåíöèÿ ëèøíèé ðàç ïîäòâåðæäàåò àêòóàëüíîñòü
èññëåäîâàíèé â ýòîé îáëàñòè, â êîòîðûå Ðîññèÿ, ÎÈßÈ
èìåþò ðåàëüíûé øàíñ âíåñòè ñóùåñòâåííûé âêëàä. Îá-
ñóæäåíèÿ ñ èíîñòðàííûìè êîëëåãàìè íà Ðî÷åñòåðñêîé
êîíôåðåíöèè â Ìîñêâå è ïîñëå íåå ïîêàçàëè, ÷òî èìå-
þòñÿ èíòåðåñ è äàæå «ðåâíèâîå» îòíîøåíèå ê ïðîåêòó.
Íàøà ïðèíöèïèàëüíàÿ çàäà÷à — çàïóñòèòü NICA ðàíåå
FAIR, ÷òîáû èìåòü 2–3 ãîäà áåcêîíêóðåíòíîé ðàáîòû.
Ýòî óñëîâèå î÷åíü êðèòè÷íî è îçíà÷àåò, ÷òî ðàáîòà
äîëæíà íà÷àòüñÿ óæå ñåãîäíÿ.

Çàìåòèì, ÷òî åñëè äàæå ðåçóëüòàòû áóäóò ïîëó÷åíû
îäíîâðåìåííî ñ êàêèì-òî äðóãèì ïðîåêòîì, îíè, êàê ýòî
îáû÷íî áûâàåò â íàóêå, íå ïîòåðÿþò ñâîþ öåííîñòü
(ëèøü áû áûëè õîðîøåãî êà÷åñòâà è íå íàìíîãî ïîçæå).
Ïðèìåðîâ òîìó ìíîæåñòâî, è îäèí èç íàèáîëåå ÿðêèõ —
èñòîðèÿ îäíîâðåìåííîãî îñóùåñòâëåíèÿ ïåðâîãî ýêñïå-
ðèìåíòà íà âñòðå÷íûõ ïó÷êàõ (Íîâîñèáèðñê – SLAC).
Ëþáûå ýêñïåðèìåíòàëüíûå ðåçóëüòàòû íóæäàþòñÿ â
ïîäòâåðæäåíèè ðàçíûìè íàó÷íûìè öåíòðàìè, ïîýòîìó
äàæå â ñëó÷àå, åñëè è âîçíèêíóò «ïåðåñå÷åíèÿ», ïðîåêò
NICA áóäåò äàëåêî íå áåñïîëåçíûì äëÿ íàóêè. Ñîîðóæå-
íèå êîëëàéäåðà â Äóáíå áóäåò èìåòü ñîáñòâåííóþ öåí-
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sler and Baldin Laboratory of High Energies so as to de-
crease as much as possible the cost of the project (figura-
tively speaking, it was a question of constructing a flat not in
a new house but in the already existing one, which essential-
ly decreases material costs). Moreover, a number of para-
meters of the accelerator complex were given from the
physical problems posed in the project.

The result was the conceptual project «Design and
Construction of Nuclotron-Based Ion Collider Facility
(NICA) and Mixed Phase Detector (MPD)», which is avail-
able at the site http://theor.jinr.ru/meetings/2006/round-
table/. In case of its realization the energy range from sever-
al to E lab ~ 24 GeV/nucleon can be covered. Prospects of a
detailed scanning in energy are fundamentally important in
this domain in the absence of a common critical signal al-
lowing one to unambiguously extract the effect sought.

The NICA project provides for the Nuclotron operation
with an extracted beam and, in particular, operation with po-
larized ion beams. It partly overlaps the FAIR project at GSI
in both range of energies and physical problems. Such a
strong competition confirms once more the topicality of in-
vestigations in this field where Russia, JINR have a real

chance to make an essential contribution. Discussions with
foreign colleagues at the Rochester conference in Moscow
and after it showed interest and even «zealous» attitude to
the project. Our main task is to launch NICA sooner than
FAIR in order to have two or three years of noncompetitive
work. This condition is critical and implies that we should
start to work today.

It should be noted that even if results are obtained si-
multaneously with another project, they, as it is usually the
case in science, will not lose their value (if only they are of
good quality and not much later obtained). There are a lot of
examples, and the most striking of them is the story of the
first experiment on colliding beams, Novosibirsk/SLAC.
Any experimental results are to be verified by various re-
search centres; therefore, even if there are any intersections,
the NICA project will be far from useless for science. In any
case, the construction of the collider in Dubna will have its
own value and competitiveness and its possible intersec-
tions with other international projects will only make the
NICA project more important.

The realization of the collider project in Dubna aimed
at studying the properties of hot and compressed nuclear
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íîñòü è êîíêóðåíòîñïîñîáíîñòü, à åãî âîçìîæíûå
«ïåðåñå÷åíèÿ» ñ äðóãèìè ìåæäóíàðîäíûìè ïðîåêòàìè
òîëüêî ïðèäàäóò ïðîåêòó NICA áîëüøå çíà÷èìîñòè.

Îñóùåñòâëåíèå êîëëàéäåðíîãî ïðîåêòà â Äóáíå,
èìåþùåãî ñâîåé öåëüþ èññëåäîâàíèå ñâîéñòâ íàãðåòîé
è ñèëüíî ñæàòîé ÿäåðíîé ìàòåðèè è ïîèñê ñèãíàëîâ
îáðàçîâàíèÿ ñìåøàííîé êâàðê-àäðîííîé ôàçû, áóäåò
ñïîñîáñòâîâàòü âîçðàñòàíèþ ïðåñòèæà ðîññèéñêîé íàó-
êè â ìèðå. Ïîçèöèè Äóáíû óñèëèâàþòñÿ áëàãîäàðÿ óæå
ïðîÿâëåííîìó èíòåðåñó ê ïðîåêòó ñî ñòîðîíû èçâåñò-
íûõ ñïåöèàëèñòîâ Ãåðìàíèè, Àìåðèêè, Êèòàÿ è ðÿäà
äðóãèõ ñòðàí. Íàêîíåö, ÎÈßÈ çàèíòåðåñîâàí â ïîèñêå
«ýêîëîãè÷åñêîé íèøè» äëÿ ðàçâèòèÿ ýòîãî âàæíîãî íà-
ó÷íîãî íàïðàâëåíèÿ è íå ìîæåò ðàçâèâàòüñÿ áåç ñîâåð-
øåíñòâîâàíèÿ ñîáñòâåííîé ýêñïåðèìåíòàëüíîé áàçû,
ïîñêîëüêó, â ïðîòèâíîì ñëó÷àå, îí ïåðåñòàíåò áûòü
ïðèâëåêàòåëüíûì äëÿ ñòðàí-ó÷àñòíèö.

Ñ öåëüþ áîëåå äåòàëüíîãî îáñóæäåíèÿ âñåãî êðóãà
âîçíèêàþùèõ âîïðîñîâ 6–7 îêòÿáðÿ â ÎÈßÈ ïðîõîäèëà
âñòðå÷à ýêñïåðòîâ â ôîðìàòå âòîðîãî êðóãëîãî ñòîëà
«Ïîèñê ñìåøàííîé ôàçû ñèëüíîâçàèìîäåéñòâóþùåé
ìàòåðèè íà íóêëîòðîíå ÎÈßÈ: ðàçâèòèå íóêëîòðîííîãî
êîìïëåêñà» (áîëåå ïîäðîáíóþ èíôîðìàöèþ îá ýòîì
ìîæíî íàéòè íà ñàéòå http://theor.jinr.ru/meetings/2006/
roundtable/), â ðàáîòå êîòîðîãî ìîãëè ïðèíÿòü ó÷àñòèå

âñå çàèíòåðåñîâàííûå ñîòðóäíèêè ÎÈßÈ. Êîíöåïòó-
àëüíûé ïðîåêò áûë ðàññìîòðåí è îöåíåí ïðåäñòàâè-
òåëüíîé ìåæäóíàðîäíîé ýêñïåðòíîé êîìèññèåé, â
êîòîðóþ âõîäèëè Í. Í. Àëåêñååâ (ÈÒÝÔ, Ìîñêâà),
Ä. Äèíåâ (ÈßÈßÝ, Áîëãàðèÿ), Ñ. Â. Èâàíîâ (ÈÔÂÝ,
Ïðîòâèíî), Ò. Êàòàÿìà (Óíèâåðñèòåò Òîêèî, ßïîíèÿ) —
çàìåñòèòåëü ïðåäñåäàòåëÿ, Ë. Â. Êðàâ÷óê (ÈßÈ ÐÀÍ),
À. Í. Ëåáåäåâ (ÔÈ ÐÀÍ), Å. Â. Ëåâè÷åâ (ÈßÔ, ÑÎ ÐÀÍ),
Ä. Ìîýëü, Ð. Îñòîéè÷ (ÖÅÐÍ, Æåíåâà, Øâåéöàðèÿ),
Ï. Ñåíãåð, Ï. Ñïèëëåð (GSI, Äàðìøòàäò, Ãåðìàíèÿ),
T. Òýéëîð (ÖÅÐÍ, Æåíåâà, Øâåéöàðèÿ) —
ïðåäñåäàòåëü, Í. Êñó (BNL, Áðóêõåéâåí, ÑØÀ).

Ñ ïèñüìåííûì çàêëþ÷åíèåì ýêñïåðòíîé êîìèññèè
ìîæíî òàêæå îçíàêîìèòüñÿ íà óêàçàííîì ñàéòå. Îíî
ñòàíåò îñíîâîé äëÿ ïðîäîëæåíèÿ íà÷àòîé ðàáîòû, ÷òî-
áû çàòåì ïîäãîòîâèòü ïðåäëîæåíèÿ äëÿ Ïðîãðàìì-
íî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö ÎÈßÈ
ïî ñîçäàíèþ íîâîãî ïðîåêòà â îáëàñòè ôèçèêè òÿæåëûõ
èîíîâ. Îñíîâíàÿ ðàáîòà åùå âïåðåäè!

À. C. Ñîðèí
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matter and searching for signals of formation of a
quark-hadron phase will enhance international prestige of
the Russian science. The positions of Dubna are strengthen-
ing owing to interest in the project shown by well-known
specialists in Germany, the USA, China and other countries.
Finally, JINR is interested in finding its «ecological niche»
for development of this important line of research and im-
provement of its experimental base, otherwise it will no
longer be attractive for its Member States.

For a more detailed discussion of a wide range of ques-
tions, on 6–7 October JINR hosted a meeting of experts in a
format of the second round-table «Searching for a Mixed
Phase of Strongly Interacting Matter at the JINR Nuclotron:
Nuclotron Facility Development» (for more information see
http://theor.jinr.ru/meetings/2006/roundtable/); all other in-
terested researchers could participate in it as well. The con-
ceptual project was considered and evaluated by the follow-
ing representative international expert-referee committee:
N. N. Alekseev (ITEP, Moscow), D. Dinev (INRNE, Bul-
garia), S. V. Ivanov (IHEP, Protvino), T. Katayama (Tokyo
Univ., Japan) — vice-chairman, L. V. Kravchuk (INR
RAS), A. N. Lebedev (PI RAN), E. V. Levichev (INP SD

RAS), D. Moehl (CERN, Geneva, Switzerland), R. Ostojic
(CERN, Geneva, Switzerland), P. Senger (GSI, Darmstadt,
Germany), P. Spiller (GSI, Darmstadt, Germany), T. Taylor
(CERN, Geneva, Switzerland) — chairman, N. Xu (LBNL,
Brookhaven, USA).

The report of the expert-referee committee can be
found at the site mentioned above. It will serve as a basis for
further work and then proposals for the JINR Programme
Advisory Committee for Particle Physics on the creation of
a new project in the field of heavy ion physics. The main
work is still ahead!

A. S. Sorin

The international school-workshop «Calculations for

Modern and Future Colliders» (CALC-2006) was held at
the Bogoliubov Laboratory of Theoretical Physics (JINR,
Dubna) from 15 till 25 July. The workshop was organized
jointly by the Joint Institute for Nuclear Research and the
Helmholtz Association (Germany) within the DIAS-TH
educational programme. The topics covered a wide range of
collider physics with the emphasis on calculation tech-
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Ñ 15 ïî 25 èþëÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-
çèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà ìåæäóíàðîäíàÿ
øêîëà-ñåìèíàð «Âû÷èñëåíèÿ äëÿ ñîâðåìåííûõ è áóäó-

ùèõ êîëëàéäåðîâ» (CALC-2006). Îíà áûëà îðãàíèçîâà-
íà ñîâìåñòíî Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ èñ-
ñëåäîâàíèé è Àññîöèàöèåé èì. Ã. Ãåëüìãîëüöà (Ãåðìà-
íèÿ) â ðàìêàõ îáðàçîâàòåëüíîé ïðîãðàììû DIAS-TH.
Íàó÷íàÿ ïðîãðàììà âêëþ÷àëà øèðîêèé êðóã ïðîáëåì
ôèçèêè íà êîëëàéäåðàõ ñ àêöåíòîì íà âû÷èñëèòåëüíûå
ìåòîäû, â òîì ÷èñëå: âûñîêîòî÷íûå âû÷èñëåíèÿ äëÿ
ýêñïåðèìåíòîâ íà òýâàòðîíå è LHC, ìíîãîïåòëåâûå âû-
÷èñëåíèÿ, òåõíèêó ñóììèðîâàíèÿ, êîìïüþòåðíûå êîäû,
ôåíîìåíîëîãèþ è ïîèñê íîâîé ôèçèêè íà êîëëàéäåðàõ,
ôèçèêó íà ëèíåéíîì êîëëàéäåðå è òðåáîâàíèÿ ê òåîðå-
òè÷åñêîìó ñîïðîâîæäåíèþ ýêñïåðèìåíòîâ íà áóäóùèõ
êîëëàéäåðàõ.

Ñðåäè ó÷àñòíèêîâ øêîëû-ñåìèíàðà — 20 ëåêòîðîâ,
33 äîêëàä÷èêà è 30 ñòóäåíòîâ èç Ðîññèè, Ãåðìàíèè, Èòà-
ëèè, ÑØÀ, Èðëàíäèè, Ïîëüøè, Ñëîâàêèè, Ãðóçèè è
ÎÈßÈ. Ýòî óæå òðåòüÿ ïîäîáíàÿ øêîëà-ñåìèíàð (ïðå-
äûäóùèå ñîñòîÿëèñü â 2000 è 2003 ã.) â ËÒÔ, êîòîðàÿ
ïðåäñòàâëÿëà ñîáîé øêîëó äëÿ àñïèðàíòîâ è ñòóäåíòîâ
è â òî æå âðåìÿ ðàáî÷èé ñåìèíàð äëÿ ýêñïåðòîâ. Ñëåäóåò
îòìåòèòü âûñî÷àéøèé óðîâåíü äîêëàä÷èêîâ, âêëþ÷àÿ
òàêèõ èçâåñòíûõ ñïåöèàëèñòîâ, êàê ïðîôåññîðà Ê. ×å-

òûðêèí (Ìîñêâà è Êàðëñðóý), Æ. Ïàññàðèíî (Òóðèí),
Â. Ñìèðíîâ (Ìîñêâà), Ä. Áàðäèí (ÎÈßÈ), À. Ãðîçèí
(Íîâîñèáèðñê), Î. Òàðàñîâ (Öîéòåí è ÎÈßÈ), Þ. Êåð-
íåð (Ìàéíö), Ô. Åãåðëåíåð (Öîéòåí), Ä. Øèðêîâ
(ÎÈßÈ) è äð., ïðåäñòàâèâøèõ â ñâîèõ äîêëàäàõ
íîâåéøèå äîñòèæåíèÿ â äàííîé îáëàñòè.

Ïîñëåäíèé äåíü ñåìèíàðà îçíàìåíîâàëñÿ äîêëàäà-
ìè ïî ïðîåêòó ìåæäóíàðîäíîãî ëèíåéíîãî êîëëàéäåðà
(ILC): ïðîôåññîðà Ð.-Ä. Õîéåðà (DESY, Ãàìáóðã) î ôè-
çè÷åñêîé ïðîãðàììå è î öåëÿõ ILC, à çàòåì ïðîôåññîðà
Ã. Øèðêîâà (ÎÈßÈ) î ïðîåêòå êàê òàêîâîì, âêëþ÷àÿ
ïðåäëîæåíèå ÎÈßÈ ïî ñòðîèòåëüñòâó êîëëàéäåðà â
Äóáíå.

Øêîëà-ñåìèíàð áûëà îðãàíèçîâàíà ïðè ïîääåðæêå
Àññîöèàöèè èì. Ã. Ãåëüìãîëüöà, ÐÔÔÈ è ÎÈßÈ è ïðî-
äîëæèëà òðàäèöèþ ËÒÔ ïðîâîäèòü ïîäîáíûå ìåðîïðè-
ÿòèÿ äëÿ ïîääåðæêè ðàçâèòèÿ àêòóàëüíûõ íàïðàâëåíèé
ôèçèêè ÷àñòèö è äëÿ âîâëå÷åíèÿ íîâîãî ïîêîëåíèÿ ó÷å-
íûõ â îðáèòó èññëåäîâàíèé â ýòîé îáëàñòè.

Ìåæäóíàðîäíàÿ øêîëà

ïî ôèçèêå ìàëî÷àñòè÷íûõ ñèñòåì

Ìåòîäû ôèçèêè ìàëî÷àñòè÷íûõ ñèñòåì â ïîñëåä-
íèå ãîäû ñòàëè óíèâåðñàëüíûì èíñòðóìåíòîì, àêòèâíî
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niques, such as: precision calculations for experiments at
Tevatron and LHC, multiloop calculations, resummation
techniques, computer codes, phenomenology and search for
new physics at hadron colliders, physics at the ILC and ex-
perimental tags for theory.

The participants included 20 lecturers, 33 speakers, and
30 students from Russia, Germany, Italy, the USA, Poland,
Ireland, Slovakia, Georgia and JINR. It was the third event
of this type at BLTP (the previous ones took place in 2000
and 2003) that combined the school for graduate students
with the workshop for experts. One should mention the
highest level of the speakers, including such well-known
specialists as Profs. K. Chetyrkin (Moscow & Karlsruhe),
G. Passarino (Torino), V. Smirnov (Moscow), D. Bardin
(JINR), A. Grozin (Novosibirsk), O. Tarasov (Zeuthen &
JINR), J. Koerner (Mainz), F. Jegerlehner (Zeuthen),
D. Shirkov (JINR) and others, representing the up-to-date
achievements in the field.

The last day of the school was devoted to the talks on
the project of the International Linear Collider, first by Prof.
R.-D. Heuer (Hamburg) on physical program and aims of
the ILC and then by Prof. G. Shirkov (JINR) on the collider

project itself, including JINR proposal to construct the col-
lider at Dubna site.

Sponsored by the Helmholtz Association, the Russian
Foundation for Basic Research and the Joint Institute for
Nuclear Research, the school-workshop continued the tradi-
tion of BLTP to organize such events to promote various ac-
tual developments in particle physics and to attract new gen-
eration of researches to the field.

International School on Few-Body Physics

In recent years, methods of physics of few-body sys-
tems have become a universal tool actively used in nuclear
and atomic physics, astrophysics, particle physics, solid
state physics. International community of physicists work-
ing in this field has become organized; specialized journals
are published, European and international conferences and
schools on physics of few-body systems are held.

One of these schools was organized in Dubna on 7–17
August. The programme of the school, intended for last-
year students and postgraduates, included both the theory of
few-body systems and its numerous applications.
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èñïîëüçóåìûì â ÿäåðíîé è àòîìíîé ôèçèêå, àñòðîôèçè-
êå, ôèçèêå ÷àñòèö è ôèçèêå òâåðäîãî òåëà. Ñôîðìèðîâà-
ëîñü ìåæäóíàðîäíîå ñîîáùåñòâî ôèçèêîâ, ðàáîòàþùèõ
â ýòîé îáëàñòè, ïóáëèêóþòñÿ ñïåöèàëèçèðîâàííûå æóð-
íàëû, ïðîõîäÿò åâðîïåéñêèå è ìåæäóíàðîäíûå
êîíôåðåíöèè è øêîëû ïî ôèçèêå ìàëî÷àñòè÷íûõ
ñèñòåì.

Îäíà èç òàêèõ øêîë ïðîõîäèëà â Äóáíå ñ 7 ïî 17 àâ-
ãóñòà. Åå ïðîãðàììà, ðàññ÷èòàííàÿ íà ñòóäåíòîâ ñòàð-
øèõ êóðñîâ è àñïèðàíòîâ, âêëþ÷àëà êàê ñîáñòâåííî òåî-
ðèþ ìàëî÷àñòè÷íûõ ñèñòåì, òàê è åå ìíîãî÷èñëåííûå
ïðèëîæåíèÿ.

Òåîðèÿ òðåõ- è ÷åòûðåõ÷àñòè÷íûõ ñèñòåì íà îñíîâå
óðàâíåíèé Ôàääååâà–ßêóáîâñêîãî áûëà èçëîæåíà â
ëåêöèÿõ ïðîôåññîðà È. Ì. Íàðîäåöêîãî (ÈÒÝÔ). Àëü-
òåðíàòèâíàÿ âåðñèÿ ýòèõ óðàâíåíèé, ò. å. AGS-óðàâíå-
íèÿ, áûëà ïðåäñòàâëåíà â ëåêöèÿõ îäíîãî èç àâòîðîâ
ýòîãî ïîäõîäà — ïðîôåññîðà Â. Ñàíäõàñà (Áîííñêèé
óíèâåðñèòåò, ÔÐÃ). Äèôôåðåíöèàëüíàÿ ôîðìà óðàâíå-
íèé Ôàääååâà–ßêóáîâñêîãî áûëà òåìîé ëåêöèé ïðîôåñ-
ñîðà À. Ê. Ìîòîâèëîâà (ËÒÔ), â êîòîðûõ ýòîò óñòîÿâ-
øèéñÿ ìàòåðèàë áûë äîïîëíåí íîâûìè ðåçóëüòàòàìè,
îòíîñÿùèìèñÿ ê òåîðèè òðåõ÷àñòè÷íûõ ðåçîíàíñîâ.
Óíèâåðñàëüíûå ñâîéñòâà ìàëî÷àñòè÷íûõ ñèñòåì â

ïðîñòðàíñòâàõ ðàçìåðíîñòåé 1, 2, 3 îáñóæäàëèñü â
ëåêöèÿõ äîêòîðà Î. È. Êàðòàâöåâà (ËßÏ).

Ðàçëè÷íûå ïðèáëèæåííûå ñõåìû ðåøåíèÿ ìàëî÷à-
ñòè÷íûõ óðàâíåíèé áûëè îñâåùåíû â ëåêöèÿõ ïðîôåñ-
ñîðà Å. À. Ñîëîâüåâà (ËÒÔ), ïðîôåññîðà Â. Á. Áåëÿåâà
(ËÒÔ), äîêòîðà Ñ. Á. Ëåâèíà (ÑÏáÃÓ) è äîêòîðà
Ä. Â. Ôåäîðîâà (Îðõóñ, Äàíèÿ). Ìíîãî ëåêöèé áûëî ïî-
ñâÿùåíî êîíêðåòíûì ïðèëîæåíèÿì òåîðèè. Òàê, â ëåê-
öèÿõ ïðîôåññîðà ß. Ðåâàè (ÖÈÔÈ, Áóäàïåøò) ïîäðîáíî
îáñóæäàëèñü ñâîéñòâà ýêçîòè÷åñêîé àòîìíîé ñèñòåìû,
ñîñòîÿùåé èç ÿäðà ãåëèÿ, ýëåêòðîíà è àíòèïðîòîíà. Íà-
ëè÷èå â ýòîé ñèñòåìå äîëãîæèâóùèõ ñîñòîÿíèé ïðèâëå-
êàåò âíèìàíèå òåîðåòèêîâ è ýêñïåðèìåíòàòîðîâ ïî âñå-
ìó ìèðó. Ðåëÿòèâèñòñêèå âåðñèè ìàëî÷àñòè÷íûõ óðàâ-
íåíèé îáñóæäàëèñü â ëåêöèÿõ äîêòîðà À. Ìà÷àâàðèàíè
(Òáèëèñè–ËÈÒ). Ôèçèêà ãàëî-ÿäåð, ðàññìàòðèâàåìûõ
êàê ìàëî÷àñòè÷íûå ñèñòåìû, äåòàëüíî îáñóæäàëàñü â
ëåêöèÿõ ïðîôåññîðà À. Åíñåíà (Îðõóñ, Äàíèÿ). Èñêóñ-
ñòâåííûå àòîìû — êâàíòîâûå òî÷êè áûëè ïîäðîáíî è
êðàñî÷íî ïðåäñòàâëåíû â ëåêöèÿõ ïðîôåññîðà
Ð. Íàçìèòäèíîâà (ËÒÔ). Èíòåðåñíûì àíàëèòè÷åñêèì
ðåçóëüòàòàì, êàñàþùèìñÿ ïîðîãîâîãî ïîâåäåíèÿ ñå÷å-
íèé â íåêîòîðûõ ìàëî÷àñòè÷íûõ ðåàêöèÿõ, áûëà
ïîñâÿùåíà ëåêöèÿ äîêòîðà Ñ. Îâ÷èííèêîâà (Òåííåññè,
ÑØÀ). Íàêîíåö, òåõíè÷åñêàÿ ðåàëèçàöèÿ ìàëî÷àñòè÷-
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The theory of three- and four-particle systems based on
the Faddeev–Yakubovsky equations was expounded in the
lectures of Professor I. M. Narodetsky (ITEP). An alterna-
tive version of these equations, i.e., AGS equations, was
given in the lectures of one of the authors of this approach
Professor Sandhas (Bonn Univ., Germany). The differential
form of the Faddeev–Yakubovsky equations was the theme
of Professor Motovilov’s lectures (BLTP). This sufficiently
well established material was supplemented in his lectures
with the new results concerning the theory of three-particle
resonances. Universal properties of few-body systems in
spaces of dimension 1, 2, and 3 were discussed in lectures of
Dr O. I. Kartavtsev (DLNP).

Different approximate schemes of solving few-body
equations were dwelled upon in the lectures of Professors
E. A. Soloviev (BLTP) and V. B. Belyaev (BLTP), and
Doctors S. B. Levin (St.Petersburg Univ.) and D. V. Fe-
dorov (Aarhus, Denmark). A lot of lectures were devoted to
concrete applications of the theory. Professor J. Revai (Bu-
dapest) discussed in detail the properties of an exotic atomic
system consisting of a helium nucleus, an electron, and an
antiproton. The presence of long-lived states in this system

attracts much attention of theorists and experimenters all
over the world. Relativistic versions of few-body equations
were dwelled upon in the lectures of Dr A. Machavariani
(Tbilisi–LIT). The physics of halo-nuclei regarded as
few-body systems was the subject of Professor A. Jensen’s
lectures (Aarhus, Denmark). Artificial atoms, quantum
points were thoroughly and graphically presented in Profes-
sor R. Nazmetdinov’s lectures (BLTP). Interesting analytic
results on the threshold behaviour of cross sections in some
few-body reactions were discussed in the lecture of
Dr S. Ovchinnikov (Tennessi, USA). Finally, the technical
realization of the few-body reaction d T n � 4He in the

customs control was the subject of Professor M. G. Sapozh-
nikov’s lecture (LPP).

The school was supported by JINR, Heisenberg–Lan-
dau programme, and the Russian Foundation for Basic Re-
search.

V. Belyaev

Since 2004 the Bogoliubov Laboratory of Theoretical
Physics has organized summer schools (HISS — the
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íîé ðåàêöèè d T n � 4He , èñïîëüçóåìàÿ â òàìîæåí-

íîì êîíòðîëå, áûëà òåìîé ëåêöèè ïðîôåññîðà Ì. Ã. Ñà-
ïîæíèêîâà (ËÔ×).

Øêîëà áûëà ïîääåðæàíà ÎÈßÈ, ïðîãðàììîé «Ãåé-
çåíáåðã–Ëàíäàó» è ÐÔÔÈ.

Â. Á. Áåëÿåâ

Ñ 2004 ã. â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà ïðîâîäÿòñÿ ëåòíèå øêîëû ïðè
ïîääåðæêå Àññîöèàöèè èì. Ã. Ãåëüìãîëüöà (HISS —
Helmholtz International Summer Schools), êîòîðàÿ îáú-
åäèíÿåò êðóïíûå íàó÷íûå öåíòðû Ãåðìàíèè, â òîì ÷è-
ñëå è â îáëàñòè ôèçèêè ÷àñòèö è ÿäðà. Ïðîãðàììà òàêèõ
øêîë ôîðìèðóåòñÿ ïðè ó÷àñòèè íàó÷íîãî öåíòðà Ãåðìà-
íèè, âõîäÿùåãî â àññîöèàöèþ. Îäíà èç òàêèõ øêîë —
«Ïëîòíàÿ ìàòåðèÿ â ñòîëêíîâåíèÿõ òÿæåëûõ èî-

íîâ è àñòðîôèçèêà» (DM’2006), îðãàíèçîâàííàÿ ïðè
ó÷àñòèè GSI (Äàðìøòàäò), ïðîõîäèëà â Äóáíå ñ 21 àâãó-
ñòà ïî 1 ñåíòÿáðÿ.

Â ïðîöåññå ïðåîáðàçîâàíèÿ GSI â óñêîðèòåëüíûé
êîìïëåêñ àíòèïðîòîíîâ è èîíîâ (FAIR — Facility for
Antiproton and Ion Research) ïðîðàáàòûâàåòñÿ ýêñïåðè-
ìåíòàëüíàÿ ïðîãðàììà, îäíèì èç êëþ÷åâûõ ýêñïåðè-

ìåíòîâ êîòîðîé áóäåò ïðîåêò CBM (Compressed Baryon
Matter), ïðåäíàçíà÷åííûé äëÿ èññëåäîâàíèÿ ôàçîâûõ
ïåðåõîäîâ ÿäåðíîé ìàòåðèè â êâàðêîâóþ ïðè óñëîâèÿõ,
âî ìíîãîì àíàëîãè÷íûõ óñëîâèÿì, âîçíèêàþùèì â
ÿäðàõ íåéòðîííûõ çâåçä èëè ïðè èõ êîëëàïñå â ñâåðõíî-
âûå. Ýòî íàïðàâëåíèå èññëåäîâàíèé, êîòîðîå òàêæå
èìååò áîëüøîå çíà÷åíèå äëÿ ðàçâèòèÿ íóêëîòðîííîãî
êîìïëåêñà ÎÈßÈ, òðåáóåò òåîðåòè÷åñêîé ïîääåðæêè è
ïðèâëå÷åíèÿ ìîëîäåæè â ýòó áûñòðî ðàçâèâàþùóþñÿ
îáëàñòü àäðîííîé àñòðîôèçèêè. Ïîýòîìó î÷åíü ñâîå-
âðåìåííûì ïðåäñòàâëÿåòñÿ âûáîð òåìàòèêè øêîëû,
âêëþ÷àâøåé øèðîêèé êðóã âàæíûõ ïðîáëåì îò òåîðèè
ðàâíîâåñíîé è íåðàâíîâåñíîé ïëîòíîé ìàòåðèè (ñâîé-
ñòâà àäðîíîâ â ñðåäå, óðàâíåíèå ñîñòîÿíèÿ è òðàíñïîðò-
íûå ñâîéñòâà, öâåòîâàÿ ñâåðõïðîâîäèìîñòü è ôàçîâûé
ïåðåõîä â ñèëüíî ñâÿçàííóþ êâàðê-ãëþîííóþ ïëàçìó)
äî ôåíîìåíîëîãèè ñòîëêíîâåíèé òÿæåëûõ èîíîâ è
àñòðîôèçèêè êîìïàêòíûõ çâåçäíûõ îáúåêòîâ è
ñâåðõíîâûõ çâåçä.

Îðãàíèçàòîðû øêîëû — Ä. Áëàøêå (ÎÈßÈ – Óíè-
âåðñèòåò Ðîñòîêà), À. Ñîðèí (ÎÈßÈ) è É. Âàìáàõ
(GSI) — ïðèãëàñèëè â êà÷åñòâå ëåêòîðîâ 22 âåäóùèõ
ñïåöèàëèñòà â ýòîé îáëàñòè èç 8 ñòðàí: Ðîññèè, Ãåðìà-
íèè, Àðìåíèè, Àâñòðèè, Õîðâàòèè, Ôðàíöèè, Ïîëüøè,
Óêðàèíû. Ó÷àñòíèêàìè øêîëû áûëè 48 ñòóäåíòîâ è
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Helmholtz International Summer Schools) under the sup-
port of the Helmholtz Association that overlaps prominent
scientific centres of Germany. The programme of these
schools is composed with the assistance of one of the scien-
tific centres entering into the Association. The latest of these
schools «Dense Matter in Heavy Ion Collisions and Astro-

physics», organized together with GSI, Darmstadt, was held
in Dubna from 21 August to 1 September.

As the process of developing GSI into the Facility for
Antiproton and Ion Research (FAIR) is going on, experi-
mental programmes are shaping up, such as the Compressed
Baryon Matter (CBM) experiment, devoted to the explo-
ration of the phase transition from nuclear matter to quark
matter under conditions much similar to those in the cores of
neutron stars or during the core collapse of supernovae. This
direction of research which is also vital for the JINR pro-
gramme of the Nuclotron upgrade needs support from theo-
retical basic research and the education of young scientists
in this emerging field of Astro-Hadron Physics. Therefore,
the choice of the topics for this summer school was very
timely, with exciting themes of high actuality ranging from

the Theory of Dense Matter in Equilibrium and Nonequilib-
rium (in-medium properties of hadrons, equation of state
and transport properties, colour superconductivity and the
phase transition to a strongly coupled quark–gluon plasma)
to applications for the phenomenology of Heavy-Ion Colli-
sions and the Astrophysics of compact stellar objects and
supernovae.

The scientific organizers of the summer school —
(D. Blaschke (JINR/ University Rostock), A. Sorin (JINR)
and J. Wambach (GSI) — were able to appoint as lecturers
22 leading scientists in the above fields coming from 8
countries: Russia (8), Germany (8), Armenia, Austria,
Croatia, France, Poland, and Ukraine. Forty-eight partici-
pants (Diploma, Ph.D. students and young postdocs) came
from 12 countries, the majority from Germany and JINR
member countries, but also from Argentina, China, Italy,
Norway, South Africa and the UK.

The lecture programme offered introductory courses to
the modern tools of Theoretical Many-Body Physics and
Nonperturbative Quantum Field Theory, such as Quantum
Kinetic Theory, Path Integrals, QCD Dyson–Schwinger
Equations, Lattice Gauge Field Theory and the Renormal-
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àñïèðàíòîâ èç 12 ñòðàí, â îñíîâíîì èç Ãåðìàíèè è
ñòðàí-ó÷àñòíèö ÎÈßÈ, à òàêæå èç Àðãåíòèíû, Àíãëèè,
Èòàëèè, Êèòàÿ, Íîðâåãèè è ÞÀÐ.

Òåìàòèêà ëåêöèé ñîñòîÿëà èç ââîäíûõ êóðñîâ ïî ñî-
âðåìåííûì òåîðåòè÷åñêèì ìåòîäàì ôèçèêè ìíîãî÷à-
ñòè÷íûõ ñèñòåì è íåïåðòóðáàòèâíîé êâàíòîâîé òåîðèè
ïîëÿ: êâàíòîâàÿ êèíåòè÷åñêàÿ òåîðèÿ, èíòåãðàëû ïî ïó-
òÿì, ÊÕÄ-óðàâíåíèÿ Øâèíãåðà–Äàéñîíà, ðåøåòî÷íûå
êàëèáðîâî÷íûå òåîðèè è ìåòîä ðåíîðìàëèçàöèîííîé
ãðóïïû. Ïðåçåíòàöèè ëåêöèé îïåðàòèâíî ðàçìåùàëèñü
Â. Ñêîêîâûì (ËÒÔ) íà ñàéòå øêîëû (http://theor.jinr.ru/
~dm2006) óæå âî âðåìÿ åå ïðîâåäåíèÿ. Ëåêöèè áóäóò
îïóáëèêîâàíû â æóðíàëå «Ïèñüìà â Ý×Àß» è ñòàíóò
õîðîøèì ó÷åáíûì ìàòåðèàëîì äëÿ áóäóùèõ øêîë.

Ìàòåðèàëû ëåêöèé îáñóæäàëèñü íà âå÷åðíèõ ñåìè-
íàðàõ, è ñëóøàòåëè èìåëè âîçìîæíîñòü îáñóäèòü ðå-
çóëüòàòû ñâîèõ ðàáîò. Áûëè òàêæå îðãàíèçîâàíû ýêñêóð-
ñèè â ëàáîðàòîðèè ÎÈßÈ. Òàêàÿ ôîðìà ïðîâåäåíèÿ
øêîë õîðîøî ñåáÿ çàðåêîìåíäîâàëà è òåïåðü ïðàêòèêó-
åòñÿ íà âñåõ øêîëàõ îáðàçîâàòåëüíîé ïðîãðàììû
DIAS-TH. Õîòåëîñü áû îòìåòèòü òðè ñîáûòèÿ,
çàïîìíèâøèåñÿ ó÷àñòíèêàì ýòîé øêîëû.

Êàæäîìó ñòóäåíòó, êîíå÷íî, èçâåñòíî èìÿ
Â. Ë. Ãèíçáóðãà — Íîáåëåâñêîãî ëàóðåàòà ïî ôèçèêå
2003 ã., â ÷àñòíîñòè ïî òåîðèè ôàçîâûõ ïåðåõîäîâ Ëàí-
äàó–Ãèíçáóðãà. Âîëíóþùåå ñîáûòèå äëÿ âñåõ ó÷àñòíè-
êîâ øêîëû ïðîèçîøëî ïîñëå îáåäà 25 àâãóñòà. Áëàãîäà-
ðÿ ïîìîùè ïðîôåññîðà Ã. Ñ. Áèñíîâàòîãî-Êîãàíà (ÈÊÈ
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ization Group Approach, guiding fast from the basics to the
forefront research. Thanks to the restless activity of
Dr Vladimir Skokov (BLTP), the presentations were made
available online on the homepage of the summer school
(http://theor.jinr.ru/~dm2006) already during the running
event. The lecture notes are now being prepared for publica-
tion in printed form in the new proceedings series of «Parti-
cles and Nuclei, Letters».

The lectures were discussed at the evening seminars
and the attendants could discuss the results of their work.

Excursions to JINR Laboratories were organized. This
schedule of activities proved to be very efficient and now is
exercised at all schools of the DIAS-TH educational pro-
gramme. Let us mention three highlights which were char-
acteristic just of this school.

All students know the name of Vitali Lazarevich
Ginzburg, the Nobel laureate in Physics 2003, in particular
from the theory of phase transitions named after him and
Landau. For all of them it was an exciting experience when
one afternoon of August 25, with the help of Professor Bis-
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ÐÀÍ, Ìîñêâà) áûëà óñòàíîâëåíà òåëåôîííàÿ ñâÿçü ìå-
æäó êîíôåðåíö-çàëîì ËÒÔ è äîìîì ïðîôåññîðà
Â. Ë. Ãèíçáóðãà. Â òå÷åíèå ïîëó÷àñà ñòóäåíòû ìîãëè çà-
äàâàòü âîïðîñû, íà êîòîðûå îõîòíî îòâå÷àë Íîáåëåâ-
ñêèé ëàóðåàò. Âñå èíòåðâüþ äîñòóïíî íà ñàéòå øêîëû.

Íîâûå ïåðñïåêòèâíûå íàïðàâëåíèÿ ÷àñòî âîçíèêà-
þò â íàóêå ïðè ìåæäèñöèïëèíàðíûõ èññëåäîâàíèÿõ.
Ñåãîäíÿ áëàãîäàðÿ êâàíòîâîé õðîìîäèíàìèêå (ÊÕÄ)
äëÿ ïëîòíîé è ãîðÿ÷åé ìàòåðèè òàêîå âçàèìîïðîíèêíî-
âåíèå ïðîèñõîäèò ìåæäó ôèçèêîé òÿæåëûõ èîíîâ è
àñòðîôèçèêîé êîìïàêòíûõ çâåçä. Êàê ðåçóëüòàò, àñòðî-
ôèçèêè ãîâîðÿò î ÊÕÄ, êàê åñëè áû îíè áûëè ñïåöèàëè-
ñòàìè â ýòîé îáëàñòè, à ëåêòîðû ïî êèíåòèêå ÿäåðíûõ
ñòîëêíîâåíèé îáúÿñíÿþò âûâîäû ôèçèêè íåéòðîííûõ
çâåçä. Íà øêîëå áûëà ïðîñëåæåíà åùå îäíà òàêàÿ ñâÿçü:
â íàñòîÿùåå âðåìÿ äëÿ ïîíèìàíèÿ ôèçèêè ÊÕÄ ôàçî-
âûõ ïåðåõîäîâ âîñòðåáîâàíû ìåòîäû è ïîíÿòèÿ ôèçèêè
ñèëüíî êîððåëèðîâàííîé ïëàçìû. Îäèí äåíü øêîëû
áûë ïîñâÿùåí òàêîé ìåæäèñöèïëèíàðíîé îáëàñòè èñ-
ñëåäîâàíèé — ôèçèêå ñèëüíûõ êîððåëÿöèé: ïðèìåíå-
íèþ äëÿ óðàâíåíèÿ ñîñòîÿíèÿ (Â. Ýáåëèíã, Óíèâåðñèòåò
Ðîñòîêà), òðàíñïîðòó è îïòèêå ïëîòíîé ïëàçìû (Õ. Ðåé-
íõîëüö, Óíèâåðñèòåò Ðîñòîêà), ïëàíåòàì-ãèãàíòàì
(Ð. Ðåäìåð, Óíèâåðñèòåò Ðîñòîêà), ýôôåêòó Ìîòòà â
ïëîòíîé àäðîííîé ìàòåðèè (Ä. Áëàøêå, ËÒÔ), âûñîêî-

òåìïåðàòóðíîé ñâåðõïðîâîäèìîñòè (Í. Ïëàêèäà, ËÒÔ),
êîððåëÿöèÿì è ïàìÿòè â êèíåòèêå ïëàçìû (Â. Ìîðîçîâ,
ÌÃÓ). Âñå ýòè äîêëàäû ñîñòàâèëè ïðîãðàììó ñïåöèàëü-
íîé ñåññèè, ïîñâÿùåííîé 65-ëåòèþ ïðîôåññîðà
Ã. Ðåïêå (Óíèâåðñèòåò Ðîñòîêà), áûâøåãî çàìåñòèòåëÿ
äèðåêòîðà ËÒÔ, ñîõðàíèâøåãî òåñíûå ñâÿçè ñ
ëàáîðàòîðèåé.

Äðóãèì ÿðêèì ñîáûòèåì øêîëû ñòàëî îáùåíèå ñëó-
øàòåëåé ñ ïðîôåññîðîì Ï. Çåíãåðîì (GSI), ëèäåðîì
ýêñïåðèìåíòà CBM íà FAIR. Îí îáñóæäàë ñî ñòóäåíòà-
ìè íà ñåìèíàðå, êàê ðàçðàáîòàòü ýêñïåðèìåíòàëüíóþ
ïðîãðàììó èññëåäîâàíèÿ ïëîòíîé ÿäåðíîé ìàòåðèè íà
íóêëîòðîíå. Ýòî áûëî õîðîøåé äåìîíñòðàöèåé òîãî,
êàê äîñòèãàåòñÿ öåëü ïðîãðàììû HISS: ñîçäàòü áëàãî-
ïðèÿòíóþ îáñòàíîâêó äëÿ êîíòàêòîâ ìåæäó öåíòðàìè,
âõîäÿùèìè â Àññîöèàöèþ èì. Ã. Ãåëüìãîëüöà, òàêèìè
êàê GSI è DESY, ñ îäíîé ñòîðîíû, è íàó÷íûìè öåíòðàìè
Ðîññèè è ñòðàí áûâøåãî âîñòî÷íîãî áëîêà, ñ äðóãîé ñòî-
ðîíû, äëÿ ïðèâëå÷åíèÿ ìîëîäûõ ó÷åíûõ ê áóäóùèì
ïðîãðàììàì ïî èññëåäîâàíèþ ñòðóêòóðû ìàòåðèè.

Ä. Áëàøêå

Ñ 3 ïî 12 ñåíòÿáðÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà IV Ìåæäóíà-

ðîäíàÿ ëåòíÿÿ øêîëà ïî ñîâðåìåííîé ìàòåìàòè÷å-

53

novatyi-Kogan, a telephone contact was established from
the BLTP conference hall to the home of Professor
Ginzburg! During a half-hour session, students could ask
their questions which were readily answered by the Nobel
laureate! The whole interview was taped and will be made
available via the school homepage given above.

New perspectives in science are often opened when in-
terdisciplinarity among research fields develops. It was a
pleasure to realize that nowadays the gaps between heavy
ion collision physics on the one hand and astrophysics of
compact stars on the other are bridged by the emergence of
quantum chromodynamics (QCD) for conditions of hot and
dense matter: astrophysicists talk about QCD as if it were
their field, and lecturers on the kinetics of nuclear collisions
explain the consequences for neutron star physics. At this
school another bridge was built: the physics of strongly cor-
related plasmas offers methods and concepts which are
nowadays required to understand the physics of the QCD
phase transition. One day of the school was devoted to the
physics of strong correlations, interdisciplinary itself, with
applications for equation of state (Ebeling), transport and
optics of dense plasmas (Reinholz), giant planets (Redmer),

Mott effect in dense hadronic matter (Blaschke), high-Tc
superconductivity (Plakida), as well as correlations and
memory in the kinetics of plasmas (Morozov). By the way,
these talks formed a session to honour the 65th birthday of
Professor Gerd R�pke (University of Rostock), former
vice-director of BLTP and still connected with this laborato-
ry in many ways.

Another highlight was provided by Professor Peter
Senger (GSI), the leader of the CBM experiment at FAIR.
He discussed with the students at a «problem-solving semi-
nar» how to design a possible experimental programme de-
voted to studies of dense nuclear matter at the Nuclotron.
This was a perfect demonstration how the goal of the HISS
programme is achieved: to foster the contacts between the
German Helmholtz centres, such as GSI and DESY, on the
one side and research centres in Russia and the former East-
ern Bloc countries on the other, and to attract the young gen-
eration of scientists to the future programmes for exploring
the structure of matter.

D. Blashke
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ñêîé ôèçèêå. Ýòà øêîëà ÿâèëàñü î÷åðåäíûì ìåðîïðèÿ-
òèåì â ðàìêàõ ïîñòîÿííî äåéñòâóþùåé Ìåæäóíàðîä-
íîé äóáíåíñêîé øêîëû ñîâðåìåííîé òåîðåòè÷åñêîé
ôèçèêè. Íà ýòîò ðàç îíà áûëà ïîñâÿùåíà ìàòåìàòè÷å-
ñêèì ïðîáëåìàì êîñìîëîãèè.

Â ïîñëåäíåå âðåìÿ îòìå÷àåòñÿ àêòèâíîå âçàèìîäåé-
ñòâèå ìåæäó êîñìîëîãèåé, ïîíèìàåìîé â øèðîêîì ñìû-
ñëå — îò òåîðèè ÷åðíûõ äûð è êîñìîëîãè÷åñêèõ ìîäå-
ëåé äî ãðàâèòàöèîííûõ âîëí, — è ñîâðåìåííîé ìàòåìà-
òè÷åñêîé ôèçèêîé. Â êà÷åñòâå ïðèìåðîâ çäåñü ìîæíî
îòìåòèòü èíòåãðèðóåìûå ìîäåëè ÷åðíûõ äûð, èíòåãðè-

ðóåìûå êîñìîëîãè÷åñêèå ìîäåëè, ïîäõîäû ê ïðèíöèïè-
àëüíûì ïðîáëåìàì êîñìîëîãèè, èñïîëüçóþùèå
íîâåéøèå ìàòåìàòè÷åñêèå èäåè è ìåòîäû: ñòðóííûå è
áðàííûå òåîðèè, òâèñòîðû, àôôèííûå àëãåáðû Ëè,
íåêîììóòàòèâíûé àíàëèç è ò. ï.

Ãëàâíàÿ çàäà÷à, êîòîðàÿ ñòàâèëàñü ïðè îðãàíèçàöèè
øêîëû, — âíåñòè îïðåäåëåííûé âêëàä â óñòàíîâëåíèå
òàêîãî âçàèìîäåéñòâèÿ è ïðèâëå÷ü íàó÷íóþ ìîëîäåæü ê
èññëåäîâàíèÿì â äàííîé îáëàñòè. Ñ ýòîé öåëüþ ïðî-
ãðàììà øêîëû îõâàòûâàëà øèðîêèé êðóã èäåé è ìåòî-
äîâ — îò âàæíåéøèõ íàáëþäàòåëüíûõ äàííûõ ñîâðå-
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On 3–12 September the Fourth International Summer

School on Modern Mathematical Physics was held at the
Bogoliubov Laboratory of Theoretical Physics of the Joint
Institute for Nuclear Research. It was the next activity in the
framework of the permanent Dubna International Advanced
School of Theoretical Physics. This time the School was
devoted to the mathematical problems of present-day cos-
mology.

Now the intensive close cooperation is observed be-
tween cosmology and mathematical physics, cosmology be-
ing realized in a very broad sense, starting with the theory of
black holes and cosmological models and ending with grav-
itational waves. As examples, one can mention here inte-

grable models of black holes, integrable cosmological
models, approaches to the principal cosmological problems
using modern mathematical ideas and methods: string and
brane theories, twistors, affine Li algebra, noncommutative
analysis, etc.

The main objective of the school was to contribute to
the implementation of this cooperation and to involve
young scientists in these studies. For this aim the pro-
gramme of the school embraced a wide range of questions,
from the important observational data in the present-day as-
trophysics to modern mathematical approaches which are
needed for solving the problems in modern theoretical and
mathematical cosmology. Separately both directions, theo-
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Bogoliubov Laboratory of Theoretical Physics, 3–12 September.
Participants of the International School on Modern Mathematical Physics



ìåííîé àñòðîôèçèêè äî íîâåéøèõ ìàòåìàòè÷åñêèõ ïîä-
õîäîâ, êîòîðûå òðåáóþòñÿ äëÿ ðåøåíèÿ ïðîáëåì
òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé êîñìîëîãèè. Ïî îò-
äåëüíîñòè îáà íàïðàâëåíèÿ (òåîðåòè÷åñêàÿ êîñìîëîãèÿ
è åå ñîâðåìåííûé íàáëþäàòåëüíûé ñòàòóñ) âõîäÿò â
ïðîãðàììó ìíîãèõ øêîë, íî ïîïûòêà èõ îáúåäèíåíèÿ â
îäíîì ìåðîïðèÿòèè áûëà ïðåäïðèíÿòà, âåðîÿòíî,
âïåðâûå.

Íà øêîëå áûëè ðàññìîòðåíû ñëåäóþùèå âîïðîñû:
• òåîðåòè÷åñêàÿ êîñìîëîãèÿ: ìàòåìàòè÷åñêèå ìîäåëè â

êîñìîëîãèè, ìîäåëè äëÿ îïèñàíèÿ òåìíîé ìàòåðèè è
òåìíîé ýíåðãèè, «ôàíòîìíûå» òåîðèè, äîïîëíèòåëü-
íûå èçìåðåíèÿ, êîñìîëîãè÷åñêèå ñöåíàðèè, èíèöèè-
ðîâàííûå òåîðèåé ñòðóí è áðàííûìè òåîðèÿìè, òåî-
ðèÿ ÷åðíûõ äûð, ãðàâèòàöèîííûå âîëíû;

• ñîâðåìåííûå êîñìîëîãè÷åñêèå íàáëþäàòåëüíûå äàí-
íûå è èõ òåîðåòè÷åñêàÿ èíòåðïðåòàöèÿ.

Â êà÷åñòâå ëåêòîðîâ íà øêîëå âûñòóïèëè êàê ðîñ-
ñèéñêèå ó÷åíûå, ïðèçíàííûå àâòîðèòåòû â äàííîé îáëà-
ñòè, òàê è çàðóáåæíûå ñïåöèàëèñòû: Ã. À. Àëåêñååâ,
È. ß. Àðåôüåâà (ÌÈ ÐÀÍ, Ìîñêâà), Ã. Ñ. Áèñíîâàòûé-
Êîãàí (ÈÊÈ ÐÀÍ, Ìîñêâà), À. Á. Çàìîëîä÷èêîâ (Óíè-
âåðñèòåò Ðóòæåðñà, ÑØÀ / ÈÒÔ ÐÀÍ, Ìîñêâà),
À. Ô. Çàõàðîâ (ÈÒÝÔ, Ìîñêâà), Â. Ä. Èâàùóê (ÂÍÈ-
ÈÌÑ, Ìîñêâà), Ä. È. Ïîäîëüñêèé (ÈÒÔ ÐÀÍ, Ìîñêâà),

Â. À. Ðóáàêîâ (ÈßÈ, Ìîñêâà), À. Ñ. Ñîðèí (ÎÈßÈ, Äóá-
íà), À. À. Ñòàðîáèíñêèé (ÈÒÔ ÐÀÍ, Ìîñêâà), Ñ. À. Ôå-
äîðþê (ÎÈßÈ, Äóáíà), À. Ò. Ôèëèïïîâ (ÎÈßÈ, Äóáíà),
Ä. Â. Ôóðñàåâ (ÎÈßÈ, Äóáíà), Ï. Ôðå (Óíèâåðñèòåò Òó-
ðèíà, Èòàëèÿ), Â. Ï. Ôðîëîâ (Óíèâåðñèòåò Àëüáåðòû,
Êàíàäà). Íàðÿäó ñ öèêëàìè ëåêöèé íà øêîëå áûëè
ïðåäñòàâëåíû è îðèãèíàëüíûå ñîîáùåíèÿ ñëóøàòåëåé.

Ó÷àñòíèêàìè øêîëû áûëè ñòóäåíòû ñòàðøèõ êóð-
ñîâ óíèâåðñèòåòîâ, àñïèðàíòû è ìîëîäûå ó÷åíûå èç Àð-
ìåíèè, Áîëãàðèè, Ãåðìàíèè, Ðîññèè, Ïîëüøè, Óêðàèíû.
Íåñîìíåííî, ïðîâåäåíèå øêîëû ñïîñîáñòâîâàëî ðàöèî-
íàëüíîìó èñïîëüçîâàíèþ âûñîêîãî íàó÷íîãî ïîòåíöèà-
ëà ðîññèéñêèõ ó÷åíûõ, ïðîïàãàíäå èõ äîñòèæåíèé è
ïîäãîòîâêå äîñòîéíîé íàó÷íîé ñìåíû.

Øêîëà áûëî îðãàíèçîâàíà ïðè ôèíàíñîâîé ïîä-
äåðæêå Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäî-
âàíèé, ïðîãðàìì «Ãåéçåíáåðã–Ëàíäàó» è «Áîãîëþ-
áîâ–Èíôåëüä».

Ñîõðàíÿÿ òðàäèöèè, çàãëÿäûâàÿ â áóäóùåå...

Â ïîñëåäíþþ íåäåëþ ñåíòÿáðÿ â êîíôåðåíö-çàëå
ËÒÔ ïðîøåë î÷åðåäíîé Áàëäèíñêèé ñåìèíàð ïî ïðî-

áëåìàì ôèçèêè âûñîêèõ ýíåðãèé, ñòàâøèé óæå 18-ì ïî
ñ÷åòó. Òðàäèöèÿ ïðîâåäåíèÿ íàó÷íûõ ôîðóìîâ èç ýòîé
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retical cosmology and its modern observational status, form
the programme of many schools, but an attempt to join them
in the framework of the same meeting was undertaken,
probably, for the first time.

At the school the following topics were considered:
• Theoretical cosmology: mathematical models in cosmol-

ogy, the approaches for description of dark matter and
dark energy, «phantom» theories, extra dimensions, cos-
mological scenarios originated in string and brane theo-
ries, the theory of black holes, gravitational waves.

• The present-day observational data in cosmology and
their theoretical interpretation.

The lecturers at the school were both Russian scientists
of standing reputation and foreign specialists in regarding
fields: G. A. Alekseev, I. Ya. Aref’eva (MI RAS, Moscow),
G. S. Bisnovatyi-Kogan (IKI RAS, Moscow), S. A. Fe-
doruk (JINR, Dubna), A. T. Filippov (JINR, Dubna), P. Fre
(Torino Univ., Italy), V. P. Frolov (Alberta Univ., Canada),
D. V. Fursaev (JINR, Dubna), V. D. Ivashuk (VNIIMS,
Moscow), D. I. Podolsky (ITP RAS, Moscow), V. A.
Rubakov (INR RAS, Moscow), A. S. Sorin (JINR, Dubna),
A. A. Starobinsky (ITP RAS, Moscow), A. F. Zakharov

(ITEP, Moscow), A. B. Zamolodchikov (Rutgers Universi-
ty, USA & ITP RAS, Moscow). In addition to the lecture
courses, interesting presentations of the participants were
also demonstrated at the school.

The participants of the school were undergraduate and
postgraduate students, young scientists from Armenia, Bul-
garia, Germany, Russia, Poland and Ukraine. Undoubtedly,
the school promoted the rational employment of high intel-
lectual potential of Russian scientists, propagation of their
achievements, and training well-educated young genera-
tion.

The school was organized with the financial support of
the Russian Foundation for Basic Research, the Heisen-
berg–Landau and Bogoliubov–Infeld programmes.

Preserving Traditions, Looking into the Future...

The last week of September celebrated a regular
Baldin Workshop on High Energy Physics Problems in the
conference hall of the Bogoliubov Laboratory of Theoreti-
cal Physics, which became number 18. The tradition of
holding scientific forum from this series was started in
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ñåðèè áåðåò ñâîå íà÷àëî ñ 1969 ã. Åãî ïðîâåäåíèå ñîâïà-
ëî ñ 80-ëåòèåì ñî äíÿ ðîæäåíèÿ àêàäåìèêà Àëåêñàíäðà
Ìèõàéëîâè÷à Áàëäèíà, îñíîâàòåëÿ è ìíîãîëåòíåãî ëè-
äåðà ñåìèíàðà, íîñÿùåãî íûíå åãî èìÿ.

À. Ì. Áàëäèí ïðèíÿë ïîðó÷åíèå î ïðîâåäåíèè ïåð-
âîãî ñåìèíàðà êàê ñåðèè îáçîðíûõ äîêëàäîâ, ïðåäñòà-
âëÿåìûõ âåäóùèìè ôèçèêàìè, îò àêàäåìèêà Ì. À. Ìàð-
êîâà è ñóìåë ïðåâðàòèòü åãî â ðåãóëÿðíî ïðîâîäèìûé â
ÎÈßÈ ôîðóì ïî àêòóàëüíûì ïðîáëåìàì êâàíòîâîé õðî-
ìîäèíàìèêè, ñòðóêòóðû àäðîíîâ è ÿäåð, ìíîæåñòâåííî-
ãî ðîæäåíèÿ â ñîóäàðåíèÿõ ðåëÿòèâèñòñêèõ ÿäåð. Ñ ãî-
äàìè âîçíèêàëè íîâûå ñåêöèè ñåìèíàðà, ïîñâÿùåííûå
ñïèíîâîé ôèçèêå, èññëåäîâàíèÿì ñòðóêòóðû ðàäèîàê-
òèâíûõ ÿäåð è ïðèêëàäíîìó èñïîëüçîâàíèþ ïó÷êîâ âû-
ñîêèõ ýíåðãèé â ÿäåðíîé ýíåðãåòèêå áóäóùåãî. Òàêîé
øèðîêèé îõâàò àêòóàëüíûõ ïðîáëåì ôèçèêè ìèêðîìèðà
ñòàë âîçìîæíûì âî ìíîãîì áëàãîäàðÿ ìàñøòàáó
ëè÷íîñòè Àëåêñàíäðà Ìèõàéëîâè÷à è åãî àêàäåìè÷å-
ñêîìó êðóãîçîðó, âîñïðèèì÷èâîñòè ê ìåíÿþùèìñÿ òðå-
áîâàíèÿì âðåìåíè è óìåíèþ îáúåäèíÿòü ëþäåé.

Òåïëûìè ñëîâàìè ïàìÿòè îá À. Ì. Áàëäèíå ðàáîòó
ñåìèíàðà îòêðûë ïðåäñåäàòåëü îðãàíèçàöèîííîãî êîìè-
òåòà À. Í. Ñèñàêÿí. Çàìåñòèòåëè ïðåäñåäàòåëÿ Â. Â. Áó-
ðîâ è À. È. Ìàëàõîâ ïîäãîòîâèëè ìåìîðèàëüíûé äîêëàä
î âêëàäå Àëåêñàíäðà Ìèõàéëîâè÷à â èäåéíóþ îñíîâó

ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè è, â ÷àñòíîñòè, â ýêñïå-
ðèìåíòàëüíîå èññëåäîâàíèå êóìóëÿòèâíîãî ýôôåêòà.
À. À. Áàëäèí ïðåäñòàâèë îáçîð ïî èíâàðèàíòíîìó ïîä-
õîäó ê îïèñàíèþ ìíîæåñòâåííîãî ðîæäåíèÿ, â ðàçâèòèè
êîòîðîãî äîêëàä÷èê ñîòðóäíè÷àë ñ À. Ì. Áàëäèíûì â òå-
÷åíèå ðÿäà ëåò. Ó÷àñòíèöà 1-ãî ñåìèíàðà è ïðàêòè÷åñêè
âñåõ ïîñëåäóþùèõ Í. Ï. Êîíîïëåâà íàïîìíèëà î
âîçíèêíîâåíèè òåîðèè êàëèáðîâî÷íûõ ïîëåé,
íàøåäøåé îäíî èç ïåðâûõ ïðèìåíåíèé â òåîðèè
âåêòîðíîé äîìèíàíòíîñòè.

Äëÿ ó÷àñòèÿ â ñåìèíàðå áûëî ïðåäñòàâëåíî áîëåå
130 àííîòàöèé äîêëàäîâ îò ýêñïåðèìåíòàòîðîâ è òåîðå-
òèêîâ ÎÈßÈ, ñòðàí-ó÷àñòíèö ÎÈßÈ, à òàêæå ó÷åíûõ èç
äðóãèõ öåíòðîâ. Ìîæíî âûäåëèòü îñíîâíûå òåìàòèêè
ìåæäóíàðîäíîãî ñåìèíàðà: ÊÕÄ íà áîëüøèõ ðàññòîÿ-
íèÿõ; ôèçèêà ðåëÿòèâèñòñêèõ òÿæåëûõ èîíîâ; ñïåêòðî-
ñêîïèÿ àäðîíîâ è ìíîãîêâàðêîâûå ñîñòîÿíèÿ; ñòðóêòóð-
íûå ôóíêöèè àäðîíîâ è ÿäåð; ìíîãî÷àñòè÷íàÿ äèíàìè-
êà; ñïèíîâàÿ ôèçèêà è ïîëÿðèçàöèîííûå èññëåäîâàíèÿ;
èçó÷åíèå ýêçîòè÷åñêèõ ÿäåð â ðåëÿòèâèñòñêèõ ïó÷êàõ;
èñïîëüçîâàíèå ðåëÿòèâèñòñêèõ ïó÷êîâ äëÿ ïðèêëàäíûõ
èññëåäîâàíèé; äîñòèæåíèÿ â ýêñïåðèìåíòàëüíûõ èññëå-
äîâàíèÿõ íà óñêîðèòåëÿõ âûñîêèõ ýíåðãèé; óñêîðèòåëü-
íûå êîìïëåêñû íàñòîÿùåãî è áóäóùåãî. Áîëüøîå êîëè-
÷åñòâî äîêëàäîâ ïî ýòèì òåìàì ïîêàçàëî ñèëüíóþ
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1969. This time, it coincided with the 80th anniversary of
the birth of Academician Aleksandr Mikhailovitch Baldin,
the founder and leader of this workshop for a long period of
time, which is named after him now.

A. M. Baldin was appointed by Academician
M. A. Markov to hold the first workshop as the series of
overview talks given by leading physicists, and
A. M. Baldin managed to make it a regular forum held at
JINR on important issues of quantum chromodynamics,
hadron and nucleus structure, multiproduction in relativistic
nuclei collisions. In the long run the new sections of the
workshop appeared which were dedicated to spin physics,
studies of radioactive nuclei structure, and applications of
high energy beams in future nuclear energy. It is much due
to the distinguished personality of Aleksandr Mikhailovich
and his wide academic interests, with acute response to
changing requirements of time and the talent to unite people
that made it possible to cover such a broad spectrum of ur-
gent issues in microworld physics.

The Chairman of the Organizing Committee, A. N. Sis-
sakian, began the workshop with warm words of memories
about A. M. Baldin. The Vice-Chairmen, V. V. Burov and

A. I. Malakhov, prepared a memorial talk on A. M. Baldin’s
contribution to the conceptual basis of relativistic nuclear
physics, in particular, to the experimental study of the cu-
mulative effect. Anton A. Baldin gave an overview on the
invariant approach of describing the multiproduction,
which had been developed in collaboration with
A. M. Baldin during several years. A participant of the first
workshop and practically of all the next ones, N. P. Konopl-
eva, reminded the attendants about the appearance of the
gauge field theory which had been used as a first application
in the vector dominance theory.

More than 130 abstracts of talks had been obtained
from experimentalists and theorists from JINR, JINR Mem-
ber States, as well as from scientists of other research cen-
tres. One can find the following main topics of this interna-
tional workshop: QCD at large distances; physics of rela-
tivistic heavy ions; spectroscopy of hadrons and multiquark
states; structure functions of hadrons and nuclei; multiparti-
cle dynamics; spin physics and polarisation studies; studies
of exotic nuclei in relativistic beams; relativistic beams for
applied research; experimental achievements on high ener-
gy accelerators; accelerator complexes of the present and
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà, 25–30 ñåíòÿáðÿ.

XVIII Áàëäèíñêèé ìåæäóíàðîäíûé ñåìèíàð
ïî ïðîáëåìàì ôèçèêè âûñîêèõ ýíåðãèé

«Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ
õðîìîäèíàìèêà»

Bogoliubov Laboratory of Theoretical Physics,
25–30 September. XVIII Baldin International Seminar

on Problems in High Energy Physics «Relativistic
Nuclear Physics and Quantum Chromodynamics»



çàèíòåðåñîâàííîñòü ôèçèêîâ â äàëüíåéøåì ïðîäîëæå-
íèè èññëåäîâàíèé â ïåðå÷èñëåííûõ íàïðàâëåíèÿõ. Íå-
îáõîäèìî îòìåòèòü, ÷òî îêîëî 20 äîêëàäîâ áûëè ñäåëà-
íû ìîëîäûìè ó÷åíûìè.

Èç ïðèãëàøåííûõ äîêëàäîâ õîòåëîñü áû îòìåòèòü
ñîîáùåíèå Ò. Áàéåðà (GSI, Äàðìøòàäò) î ñòàòóñå ïðîåê-
òà FAIR. Äîêëàä÷èê ïðåäñòàâèë ìàñøòàáíóþ ëîãèêó
ïðîåêòà ñ ÿñíî ïðîñìàòðèâàåìûì âðåìåííûì ðàñïèñà-
íèåì, ôèíàíñîâûì, òåõíîëîãè÷åñêèì è êàäðîâûì îáåñ-
ïå÷åíèåì, à òàêæå ñ ïðèâëå÷åíèåì ìåæäóíàðîäíîãî ñî-
îáùåñòâà ôèçèêîâ. Íàëè÷èå íîâîãî êîëüöà è ïîñëåäóþ-
ùåå ñîçäàíèå åùå îäíîãî íà áîëüøóþ ýíåðãèþ â òîì æå
òîííåëå ïîçâîëèò îáåñïå÷èòü èññëåäîâàíèÿ ïî ôèçèêå
ïëîòíîé ÿäåðíîé ìàòåðèè. Íàó÷íûå èíòåðåñû â ýòîì îò-
íîøåíèè áûëè ïîäðîáíî ïðåäñòàâëåíû íà ñåìèíàðå
À. Ñ. Ñîðèíûì. Ýòà ôèçèêà âûäâèãàåò âåñüìà âûñîêèå
òðåáîâàíèÿ ê äåòåêòèðîâàíèþ àäðîíîâ â ñîóäàðåíèÿõ
ÿäåð ñ ðîæäåíèåì îãðîìíîãî ÷èñëà ñîïðîâîæäàþùèõ
÷àñòèö. Ïîýòîìó â ñåðüåçíóþ ïðîðàáîòêó äåòåêòîðîâ
ôèçèêè ËÂÝ óæå âêëþ÷èëèñü ïîä ðóêîâîäñòâîì
À. È. Ìàëàõîâà.

Îñíîâíûå ïîëîæåíèÿ î ðàçâèòèè èññëåäîâàíèé ñ
ðåëÿòèâèñòñêèìè ÿäðàìè íà áàçå ÎÈßÈ áûëè ñôîðìó-
ëèðîâàíû â çàêëþ÷èòåëüíîì âûñòóïëåíèè À. Í. Ñèñà-
êÿíà. Äîêëàä áûë ïîäãîòîâëåí íà îñíîâå ïðåäëîæåíèé

ñîâìåñòíîé ãðóïïû ËÒÔ è ËÂÝ, ðàáîòà êîòîðîé èíèöè-
èðîâàíà äèðåêöèåé ÎÈßÈ è îáñóæäàëàñü â ðÿäå ñîîá-
ùåíèé íà ñåìèíàðå. Â êà÷åñòâå öåíòðàëüíîé ïðîáëåìû
âûäâèíóòà çàäà÷à èññëåäîâàíèÿ ñìåøàííîé ôàçû êâàð-
êîâ è àäðîíîâ. Ïðè ðåàëèçàöèè èññëåäîâàòåëüñêèõ àì-
áèöèé ñòîëü âûñîêîãî óðîâíÿ ïîòðåáóåòñÿ âåñü ïðåäøå-
ñòâóþùèé îïûò â ñîçäàíèè óñêîðèòåëåé è êðóïíûõ äå-
òåêòèðóþùèõ ñèñòåì â ÎÈßÈ, ìàòåðèàëüíàÿ è êàäðîâàÿ
ïîääåðæêà ðàáîò. Íåîáõîäèìî ïîó÷èòüñÿ îïûòó ýâîëþ-
öèîííîãî ðàçâèòèÿ óñêîðèòåëüíîãî êîìïëåêñà GSI äëÿ
îáåñïå÷åíèÿ íåïðåðûâíîé îòäà÷è îò çàòðàò íà óñêîðè-
òåëü. Ïîýòîìó àêòóàëüíîé è áåñïðîèãðûøíîé çàäà÷åé
ÿâëÿåòñÿ äàëüíåéøåå ðàçâèòèå íóêëîòðîíà â ïëàíå ïî-
âûøåíèÿ ýíåðãèè, èíòåíñèâíîñòè è íàáîðà óñêîðÿåìûõ
ÿäåð. Îò ýòîãî è âûèãðàåò óñïåøíî ðàçâèâàþùàÿñÿ ïðî-
ãðàììà èññëåäîâàíèé, è ïîÿâèòñÿ çàäåë íà ïåðñïåêòèâó.
Íà òàêîé îáÿçûâàþùåé è îáíàäåæèâàþùåé íîòå 18-é
Áàëäèíñêèé ñåìèíàð çàâåðøèë ñâîþ ðàáîòó.

Ï. È. Çàðóáèí

3 îêòÿáðÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà ñîñòîÿëñÿ þáèëåéíûé ñåìèíàð,

ïîñâÿùåííûé 50-ëåòèþ îáðàçîâàíèÿ ëàáîðàòîðèè.
Â ýòîò äåíü â êîíôåðåíö-çàëå ËÒÔ âñòðåòèëèñü íå-
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future. A large number of talks on these topics have shown
how strongly the physicists are interested to develop further
their research in the above directions. It is necessary to em-
phasize that about 20 talks were presented by young scien-
tists.

Of the invited talks, it is necessary to mention T. Beyer
(GSI, Darmstadt) who was speaking about the status of the
FAIR project. The speaker showed wide-scale logic of the
project with a clearly defined schedule, funds, technologies,
manpower, as well as participation of the international
physics community. A new ring and the following construc-
tion of one ring more for larger energy in the same tunnel
will make it possible to provide studies on physics of the
dense nuclear matter. Scientific interests in this aspect were
presented in detail by A. S. Sorin at the workshop. This
physics puts forward rather high requirements on registra-
tion of hadrons in the nuclei collisions accompanied by pro-
duction of a great number of particles. Physicists from LHE
headed by A. I. Malakhov have already been involved in a
serious study of detectors for this reason.

Main statements to develop studies with relativistic nu-
clei on the JINR basis were formulated in the concluding

talk by A. N. Sissakian who had prepared it on the offers of
the joint group from LTP and LHE initiated by the JINR Di-
rectorate, who discussed their research in several talks at the
workshop. The task to study the mixed phase of quarks and
hadrons was recognized as the key problem.

To realize research ambitions of the level high as that,
all the previous experience in the construction of accelera-
tors and large registration systems at JINR will be required,
as well as resources and manpower. It is necessary to learn
the experience of the evolutional development of the accel-
erator complex at GSI to provide continuous feedback of the
expenses for the accelerator. That is why the important and
victorious task is further development of the Nuclotron to
increase the energy, intensity and complex of accelerated
nuclei. The successfully developing research programme
will also gain because of the above, and new perspectives
are sure to appear. This responsible and hopeful conclusion
crowned the 18th Baldin’s Workshop.

P. Zarubin

(translated into English by S. Chubakova)
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ñêîëüêî ïîêîëåíèé ó÷åíûõ: òå, êòî ñòîÿë ó èñòîêîâ ñî-
çäàíèÿ ëàáîðàòîðèè è ôîðìèðîâàíèÿ íàó÷íûõ íàïðà-
âëåíèé, è ìîëîäåæü, êîòîðàÿ ñåãîäíÿ äåëàåò ïåðâûå
øàãè â íàóêå. Â ñâîåì âñòóïèòåëüíîì ñëîâå ÷ëåí-êîððå-
ñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí ïîäâåë èòîãè áîëüøîãî
ïóòè, âñïîìíèë âûäàþùèõñÿ ôèçèêîâ-òåîðåòèêîâ,
îïðåäåëèâøèõ òâîð÷åñêóþ àòìîñôåðó è âûñîêèé íàó÷-
íûé óðîâåíü êîëëåêòèâà ëàáîðàòîðèè.

Ïåðåä íà÷àëîì íàó÷íîé ïðîãðàììû ñåìèíàðà
À. Í. Ñèñàêÿí âðó÷èë äèïëîì ëàóðåàòà ïðåìèè
èì. Í. Í. Áîãîëþáîâà çà 2003–2005 ãã. ïðîôåññîðó

Þ. Âåññó (Ãåðìàíèÿ). Êàê óæå ñîîáùàëîñü, ïðåìèÿ
áûëà ïðèñóæäåíà òàêæå àêàäåìèêó Â. Ã. Êàäûøåâñêîìó
è âðó÷åíà åìó 26 ìàðòà 2006 ã. íà 100-é ñåññèè Ó÷åíîãî
ñîâåòà ÎÈßÈ. Çàòåì àêàäåìèê Ä. Â. Øèðêîâ ñîîáùèë î
ðåøåíèè æþðè ïðèñóäèòü ïðåìèþ èì. Í. Í. Áîãîëþáî-
âà äëÿ ìîëîäûõ ó÷åíûõ òåîðåòèêó èç Ôðàíöèè À. Áàð-
ðàó çà öèêë ðàáîò ïî àñòðîôèçèêå è êîñìîëîãèè.

Ñ áîëüøèì èíòåðåñîì íà ñåìèíàðå áûëè çàñëóøà-
íû íàó÷íûå äîêëàäû: «Êàëèáðîâî÷íûå òåîðèè è ãðàâè-
òàöèÿ â íåêîììóòèðóþùèõ êîîðäèíàòàõ» (Þ. Âåññ),
«"Ñàìîîãðàíè÷åíèå" ãðàâèòàöèîííîãî ïîëÿ è åãî ðîëü
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On 3 October the Bogoliubov Laboratory of Theoreti-

cal Physics celebrated its 50th anniversary. Several gener-
ations of scientists, from those who were at the origin of the
Laboratory establishment and formation of research trends
to young people who make their first steps in science, met at
the jubilee seminar in the BLTP Conference Hall. In his
opening address, Corresponding Member of RAS
A. N. Sissakian reviewed the years passed and remembered
the outstanding theoretical physicists who initiated the cre-
ative atmosphere and high scientific level of the Laboratory.

Then A. N. Sissakian awarded the diploma of the Bo-
goliubov Prize for 2003–2005 to Professor J. Wess (Ger-

many). As has already been mentioned, this Prize was also
awarded to V. G. Kadyshevsky at the 100th Session of the
JINR Scientific Council on 26 March 2006. Next, Academi-
cian D. V. Shirkov informed the audience about the deci-
sion of the jury to award the Bogoliubov Prize for young
scientists to a theorist from France A. Barrau for a sequel of
papers on astrophysics and cosmology.

At the seminar, interesting talks were given by J. Wess
«Gauge Theories and Gravity on Noncommuting Coordi-
nates», S. S. Gershtein, A. A. Logunov and M. A. Mestve-
rishvili «Self-restriction of Gravitational Field and Its Role
in the Universe», Yu. Ts. Oganessian «Relativistic Effect in
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà, 3 îêòÿáðÿ.
Þáèëåéíûé ñåìèíàð, ïîñâÿùåííûé
50-ëåòèþ ëàáîðàòîðèè

Bogoliubov Laboratory of Theoretical Physics,
3 October. The jubilee seminar dedicated
to the 50th anniversary of the Laboratory
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âî Âñåëåííîé» (Ñ. Ñ. Ãåðøòåéí, À. À. Ëîãóíîâ, Ì. À. Ìå-
ñòâåðèøâèëè), «Ðåëÿòèâèñòñêèé ýôôåêò â ñòðóêòóðå
ñâåðõòÿæåëûõ àòîìîâ» (Þ. Ö. Îãàíåñÿí), «Ìåõàíèçì
Õèããñà êàê êîëëåêòèâíûé ýôôåêò» (À. À. Ñëàâíîâ).

Â àäðåñ ëàáîðàòîðèè ïîñòóïèëè ïîçäðàâëåíèÿ èç ìíî-
ãèõ èíñòèòóòîâ è îðãàíèçàöèé ñòðàí-ó÷àñòíèö ÎÈßÈ. Â
âûñòóïëåíèÿõ àêàäåìèêà Â. À. Ìàòâååâà (ÈßÈ ÐÀÍ), ÷ëå-
íà-êîððåñïîíäåíòà ÁÀÍ ×. Ñòîÿíîâà (ÈßÈßÝ, Ñîôèÿ),
ïðîôåññîðà Ã. Ì. Çèíîâüåâà (ÈÒÔ, Êèåâ), ïðîôåññîðà
Í. Í. À÷àñîâà (ÈÌ ÑÎ ÐÀÍ, Íîâîñèáèðñê), ïðîôåññîðà
Â. Ä. Êåêåëèäçå (ËÔ× ÎÈßÈ), ïðîôåññîðà À. Ã. Îëüøåâ-
ñêîãî (ËßÏ ÎÈßÈ) ïðîçâó÷àëà âûñîêàÿ îöåíêà íàó÷íîé
äåÿòåëüíîñòè ëàáîðàòîðèè, îòìå÷àëàñü åå áîëüøàÿ ðîëü â
ïîäãîòîâêå íàó÷íûõ êàäðîâ âûñøåé êâàëèôèêàöèè äëÿ
âñåõ ñòðàí-ó÷àñòíèö.

Ê þáèëåéíîìó ñåìèíàðó Èçäàòåëüñêèì îòäåëîì
ÎÈßÈ ïîä ðåäàêöèåé Ä. Â. Øèðêîâà îïóáëèêîâàí ñáîðíèê
ñòàòåé «50 ëåò Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà». Ñòàòüè äàþò ðåòðîñïåêòèâíîå
ïðåäñòàâëåíèå î ñòàíîâëåíèè è ðàçâèòèè ðÿäà íàïðàâëå-
íèé èññëåäîâàíèé, à òàêæå î äîñòèæåíèÿõ ëàáîðàòîðèè çà
ïîñëåäíèå ãîäû. Â îïðåäåëåííîì ñìûñëå îí äîïîëíÿåò
ñáîðíèê ðàáîò, èçäàííûé ê 40-ëåòèþ ëàáîðàòîðèè (Bogoli-
ubov Laboratory. 40 years (Reprint Volume) / Ed. D. V. Shir-
kov. Dubna: JINR, 1996).

«Ñâîéñòâà îñíîâíûõ è èçîìåðíûõ

ñîñòîÿíèé ÿäåð»

VII Ìåæäóíàðîäíîå ñîâåùàíèå «Ïðèìåíåíèå
ëàçåðîâ â èññëåäîâàíèè àòîìíûõ ÿäåð» (Ïîçíàíü,
Ïîëüøà) ïðîõîäèëî ñ 29 ìàÿ ïî 1 èþíÿ è áûëî îðãà-
íèçîâàíî ôèçè÷åñêèì ôàêóëüòåòîì Óíèâåðñèòåòà
èì. À. Ìèöêåâè÷à è Ëàáîðàòîðèåé ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà (ÎÈßÈ). Òàêèå ñîâåùàíèÿ òðàäè-
öèîííî ïðîâîäÿòñÿ êàæäûå 2–3 ãîäà è ïîñâÿùåíû
ðàçëè÷íûì òåìàòèêàì, ñâÿçàííûì â îñíîâíîì ñ ëà-
çåðíîé ñïåêòðîñêîïèåé è ÿäåðíûìè ïàðàìåòðàìè.
Î÷åðåäíîå ñîâåùàíèå óäåëèëî áîëüøîå âíèìàíèå
âîïðîñàì, îòíîñÿùèìñÿ ê ñâîéñòâàì îñíîâíûõ è
èçîìåðíûõ ñîñòîÿíèé ÿäåð.

Ïîçíàíüñêèé óíèâåðñèòåò — ìåñòî ïðîâåäåíèÿ
ñîâåùàíèé — èìååò áîãàòîå èñòîðè÷åñêîå ïðîøëîå ñ
XVI â., êîãäà Ïîëüøà äåëàëà óñèëåííûå ïîïûòêè ñî-
çäàòü ñèñòåìó îòå÷åñòâåííîãî âûñøåãî îáðàçîâàíèÿ.
Óíèâåðñèòåò â Ïîçíàíè áûë îôèöèàëüíî îñíîâàí â
1919 ã., åãî ïåðâûé ó÷åáíûé êîíòèíãåíò ñîñòîÿë ïðè-
ìåðíî èç äâóõ òûñÿ÷ ñòóäåíòîâ. Â 1955 ã. óíèâåðñèòå-
òó áûëî ïðèñâîåíî èìÿ âåëèêîãî ïîëüñêîãî ïîýòà
Àäàìà Ìèöêåâè÷à, è â íàñòîÿùåå âðåìÿ îí
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the Structure of Superheavy Atoms», and A. A. Slavnov
«Higgs Mechanism as a Collective Effect».

The following representatives of the Russian institutes and
the JINR Member States presented words of congratulation
and greetings at the seminar: Academician V. A. Matveev
(INR RAS), Corresponding Member of the Bulgarian Acade-
my of Sciences Ch. Stoyanov (INRNE, Sofia), Professor
G. M. Zinoviev (ITP, Kiev), Professor N. N. Achasov
(Novosibirsk), Professor V. D. Kekelidze (LPP, JINR), Profes-
sor A. G. Olchevski (DLNP, JINR). They all highly appreciat-
ed the Laboratory’s scientific activity and its role in preparing
highly qualified researchers for all the Member States.

On the occasion of the jubilee seminar, the JINR Publish-
ing Department published a collection of papers «Bogoliubov
Laboratory. 50 Years» under the editorship of D. V. Shirkov.
The papers in this collection give a retrospective view of the
development of some lines of investigations, as well as the
achievements in recent years. To some extent, it is a
supplement to the collection of papers dedicated to the 40th
anniversary of the Laboratory «Bogoliubov Laboratory. 40
Years» (Reprint Volume) / Ed. D. V. Shirkov. Dubna: JINR,
1996.

«Nuclear Ground and Isomeric State Properties»

The VII International Workshop «Application of
Lasers in Atomic Nuclei Research», organized by the
Faculty of Physics of Adam Mickiewicz University
(AMU) and the Flerov Laboratory of Nuclear Reactions
at the Joint Institute for Nuclear Research (JINR), was
held from 29 May to 1 June in Pozna�, Poland. The con-
ferences belong to the cycle of workshops held every 2–3
years which cover the topics connected mainly with laser
spectroscopy and nuclear parameters. The current event
was devoted to aspects of nuclear ground and isomeric
state properties.

The host of the conference is the Adam Mickiewicz
University in Pozna�, whose traditions date back to the
16th century when Poland strove to establish the national
system of higher education; it was founded in 1919 and
started with about 2000 students. In 1955 the university
was named after the great Polish poet Adam Mickiewicz
and at present belongs to the largest universities in
Poland.



ïðèíàäëåæèò ê ÷èñëó êðóïíåéøèõ óíèâåðñèòåòîâ
Ïîëüøè.

Íàó÷íîå ñîòðóäíè÷åñòâî ìåæäó ôèçè÷åñêèì ôà-
êóëüòåòîì Óíèâåðñèòåòà èì. À. Ìèöêåâè÷à è ÎÈßÈ ðàç-
âèâàëîñü â òå÷åíèå ìíîãèõ ëåò, îñîáåííî èíòåíñèâíî ñ
Ëàáîðàòîðèåé ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà è Ëà-
áîðàòîðèåé íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà.
Ïðåäìåò îáùèõ èíòåðåñîâ ñ ËßÐ — ðàçâèòèå ìåòîäîâ
ëàçåðíîé ñïåêòðîñêîïèè äëÿ èññëåäîâàíèÿ ñâîéñòâ
àòîìíûõ ÿäåð è ìåõàíèçìà ðåàêöèé ñ òÿæåëûìè èîíàìè.
Ñîòðóäíè÷åñòâî â îáëàñòè íåéòðîííûõ èññëåäîâàíèé
íà÷àëîñü ñ êîíöà 1960-õ ãã. ñ êîíöåíòðàöèè óñèëèé íà
íåéòðîííîì àíàëèçå ñòðóêòóðû êîíäåíñèðîâàííîé
ôàçû ñ ïîñëåäóþùèì ïåðåõîäîì ê äèíàìèêå è ôàçîâûì
ïåðåõîäàì â èçó÷àåìûõ ñðåäàõ.

Èäåÿ îðãàíèçàöèè ïåðèîäè÷åñêèõ ñîâåùàíèé ôèçè-
êîâ, ðàáîòàþùèõ â îáëàñòè ÿäåðíîé ôèçèêè ñ ïðèìåíå-
íèåì ìåòîäîâ ëàçåðíîé ñïåêòðîñêîïèè, áûëà ïðåäëîæå-
íà ïðîôåññîðîì Þ. Ï. Ãàíãðñêèì è äîêòîðîì Á. Í. Ìàð-
êîâûì (ËßÐ). Ãëàâíàÿ öåëü ñîâåùàíèé — ñîáðàòü
ñîîòâåòñòâóþùèõ ñïåöèàëèñòîâ âìåñòå, ïðåäñòàâèòü
ïîñëåäíèå äîñòèæåíèÿ â èçó÷àåìîé îáëàñòè, ðàññìî-
òðåòü ìåòîäèêè èññëåäîâàíèé, îáñóäèòü è ñêîððåêòèðî-
âàòü íàïðàâëåíèÿ áóäóùèõ ïðîåêòîâ. 1-å ñîâåùàíèå
«Ëàçåðíàÿ ñïåêòðîñêîïèÿ àòîìíûõ ÿäåð» ñîñòîÿëîñü â

Äóáíå (ËßÐ) 18–20 äåêàáðÿ 1990 ã. Ïîñëå ïÿòèëåòíåãî
ïåðåðûâà 2-å ñîâåùàíèå «Çàðÿäîâûå è íóêëîííûå ðàäèó-
ñû ýêçîòè÷åñêèõ ÿäåð» ïðîõîäèëî óæå â Ïîçíàíè ñ 29 ïî
31 ìàÿ 1995 ã. Â äàëüíåéøåì ñîâåùàíèÿ ïðîâîäèëèñü
òîëüêî â Ïîçíàíè. Êàæäîå ñîâåùàíèå áûëî ïîñâÿùåíî
îòäåëüíîé òåìàòèêå: èçìåðåíèþ ñâåðõòîíêîé ñòðóêòó-
ðû è ÿäåðíûõ ìîìåíòîâ ýêçîòè÷åñêèõ ÿäåð ìåòîäàìè
ëàçåðíîé ñïåêòðîñêîïèè (1997); ëàçåðíîé ñïåêòðîñêî-
ïèè íà ïó÷êàõ ðàäèîàêòèâíûõ ÿäåð (1999); ïåðñïåêòè-
âàì ðàçâèòèÿ ëàçåðíûõ ìåòîäîâ äëÿ èññëåäîâàíèÿ ÿäåð-
íîé ìàòåðèè (2001); ïðèìåíåíèþ ëàçåðíûõ ìåòîäîâ â
èçó÷åíèè ÿäåð, àòîìîâ è ìîëåêóë (2004).

VII Ìåæäóíàðîäíîå ñîâåùàíèå ñîáðàëî îêîëî
60 ó÷àñòíèêîâ èç ìíîãèõ ñòðàí: Àíãëèè, Áåëüãèè, Ôèí-
ëÿíäèè, Ôðàíöèè, Ãåðìàíèè, Ãîëëàíäèè, Ãðåöèè, Êàíà-
äû, Ðîññèè, ÑØÀ, Øâåéöàðèè è, êîíå÷íî, ðàçëè÷íûõ
èññëåäîâàòåëüñêèõ öåíòðîâ Ïîëüøè. Ó÷àñòíèêè ïðåä-
ñòàâëÿëè ñàìûå êðóïíûå íàó÷íûå öåíòðû, ðàáîòàþùèå
ïî ïðèìåíåíèþ ëàçåðîâ â îáëàñòè ÿäåðíîé ôèçèêè:
ÖÅÐÍ, GSI (Äàðìøòàäò), ÎÈßÈ (Äóáíà), Kàòîëè÷åñêèé
óíèâåðñèòåò (Ëóâåí), TRIUMF (Âàíêóâåð), Óíèâåðñèòåò
Ìàéíöà, Óíèâåðñèòåò Íüþ-Éîðêà, óíèâåðñèòåòû Ìàí-
÷åñòåðà, Áèðìèíãåìà è äð. Ñîâåùàíèå áûëî îòêðûòî
äëÿ ïðåïîäàâàòåëåé è ñòóäåíòîâ èç ó÷åáíûõ çàâåäåíèé
Ïîçíàíè.
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The scientific cooperation between the Faculty of
Physics of AMU and JINR has been developing for many
years and is particularly intense with the Flerov Laboratory
of Nuclear Reactions and the Frank Laboratory of Neutron
Physics. The subjects of the mutual interests are the devel-
opment of laser spectroscopy methods for investigation of
the properties of atomic nuclei and the mechanisms of reac-
tions with heavy ions. The cooperation in the field of neu-
tron studies started in the end of the 1960s; in the beginning
it concentrated on the neutron analysis of the structure of
condensed phase, to be later extended to the dynamics and
phase transition in the media studied.

The idea of organizing cyclic meetings of physicists
working in nuclear physics with the methods of laser spec-
troscopy was suggested by Prof. Yuri P. Gangrsky and Dr
Boris N. Markov from JINR. The main aim of the meetings
was to gather the specialists in the field at one place, present
the recent achievements, review the methods of research,
discuss and correlate the directions of future projects. The
first workshop, «Laser Spectroscopy of Atomic Nuclei»,
took place at JINR in Dubna on 18–20 December 1990. Af-
ter a break of five years the 2nd conference was organized at

the Faculty of Physics, Pozna�, on 29–31 May 1995. This
time it was entitled «Charge and Nucleon Radii of Exotic
Nuclei». Subsequent conferences were organized only in
Pozna�. Each workshop was devoted to somewhat different
topic, namely: Hyperfine Structure and Nuclear Moments
of Exotic Nuclei by Laser Spectroscopy (1997), Laser Spec-
troscopy on Beams of Radioactive Nuclei (1999), Prospects
for the Development of Laser Methods in the Study of Nu-
clear Matter (2001), Laser Methods in the Study of Nuclei,
Atoms and Molecules (2004).

VII Workshop gathered about 60 participants from
many countries: Belgium, Canada, Finland, France, Ger-
many, Greece, Holland, Russia, Switzerland, the United
Kingdom, the USA, while the other participants represented
different research centres in Poland. Thus, the majority of
the scientific centres working on the field of laser applica-
tions in nuclear physics study have been presented: CERN,
GSI (Darmstadt), JINR (Dubna), Catholic University (Leu-
ven), TRIUMF (Vancouver), the universities of Mainz, New
York, Manchester, Birmingham and other cities. The work-
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Íàó÷íàÿ ïðîãðàììà ôîðóìà ñîäåðæàëà 38 îðèãè-
íàëüíûõ äîêëàäîâ, â òîì ÷èñëå 18 ïðèãëàøåííûõ âû-
ñòóïëåíèé. Îòðàäíûì ñòàëî ó÷àñòèå â ñîâåùàíèè áîëü-
øîãî ÷èñëà ìîëîäûõ ó÷åíûõ. Îðãàíèçàòîðû âûðàæàþò
ñâîþ ïðèçíàòåëüíîñòü ãðóïïå EXAKT èç Óíèâåðñèòåòà
Ìàéíöà, ÷üÿ ôèíàíñîâàÿ ïîääåðæêà ïîçâîëèëà ïðè-
âëå÷ü ê ó÷àñòèþ â ñîâåùàíèè 12 àñïèðàíòîâ èç ðàçíûõ
ñòðàí. Ñëåäóåò òàêæå îòìåòèòü, ÷òî ðàáîòà ñîâåùàíèÿ
ïðîõîäèëà â êîìôîðòàáåëüíûõ óñëîâèÿõ íîâîãî çäàíèÿ
Èíñòèòóòà ôèçèêè Óíèâåðñèòåòà èì. À. Ìèöêåâè÷à â
ïðåäìåñòüå Ïîçíàíè — Ìîðàñêî. Ó÷àñòíèêàì áûëà ïðå-
äîñòàâëåíà âîçìîæíîñòü ñîâåðøèòü èíòåðåñíóþ ïðî-
ãóëêó ïî ãîðîäó, îçíàêîìèòüñÿ ñ åãî ïðåêðàñíî

ñîõðàíåííîé ñòàðîé ÷àñòüþ è ïîñìîòðåòü çàõâàòûâàþ-
ùåå ñâåòîçâóêîâîå øîó, ïîñâÿùåííîå èñòîðèè ãîðîäà.

Çíà÷èòåëüíàÿ ÷àñòü íàó÷íîé ïðîãðàììû êîíôåðåí-
öèè áûëà ñêîíöåíòðèðîâàíà íà ðàáîòàõ ïî èçó÷åíèþ
ÿäåðíûõ ñâîéñòâ: ñïèíà, ìîìåíòîâ, ñâåðõòîíêîé àíîìà-
ëèè, ðàäèóñîâ, ìàññ è ÿäåðíûõ âðåìåí æèçíè ñ èñïîëü-
çîâàíèåì ìåòîäèêè ëàçåðíûõ ëîâóøåê. Ðàññìàòðèâà-
ëèñü âîïðîñû ðàçâèòèÿ è ïðèìåíåíèÿ ðàçëè÷íûõ òèïîâ
ëàçåðîâ, ïðåäíàçíà÷åííûõ äëÿ ÿäåðíûõ èññëåäîâàíèé.
Âïåðâûå â ïðîãðàììó áûëè âêëþ÷åíû òàêèå íîâûå
îáëàñòè, êàê ïðîâåðêà ôóíäàìåíòàëüíûõ âçàèìîäåé-
ñòâèé è êðèòåðèåâ ñèììåòðèé. Îáû÷íî ñåññèè íà÷èíà-
ëèñü ñ îáçîðà äîñòèæåíèé, à çàâåðøàëèñü ïëàíàìè íà
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shop was open to the academic staff and students from other
Pozna� universities.

The total number of presentations was 38 of which 18
were invited lectures. A very optimistic element was partici-
pation of many young scientists. Particular words of appre-
ciation need to be directed to the EXAKT Group from the
University of Mainz, whose financial support permitted par-
ticipation of 12 PhD students in the workshop. The confer-
ence sessions were held in the beautifully localized new
campus of the Faculty of Physics, in nice and comfortable

conditions. The participants were invited to take a tourist
trip to the city, to see the old part of the city and a
light-and-sound show on the history of the city.

The scientific programme of the conference was con-
centrated on nuclear properties: spin, momenta, hyperfine
anomaly, radii, masses and nuclear half-lives studied with
the method of laser traps, as well as on development and ap-
plications of laser techniques of different types in nuclear
research. For the first time, new research areas were includ-
ed, such as tests of fundamental interactions and symmetries
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Pozna� (Poland), 29 May – 1 June. VII International Workshop «Application of Lasers in Atomic Nuclei Research»



áóäóùåå. Âûñîêîå êà÷åñòâî ïðåäñòàâëåííûõ ðåçóëüòà-
òîâ, ó÷àñòèå ðàçíûõ ïîêîëåíèé ó÷åíûõ, âêëþ÷àÿ ìîëî-
äûõ ôèçèêîâ, ïðîäåìîíñòðèðîâàëè âàæíîñòü è àêòóàëü-
íîñòü îáñóæäàåìûõ ïðîáëåì. Ñîâåùàíèå ïîêàçàëî, ÷òî
îáñóæäàåìûå îáëàñòè âåñüìà ïðèâëåêàòåëüíû äëÿ
áëèæàéøåãî áóäóùåãî, ÷òî ìíîãî èíòåðåñíûõ ïðîáëåì
äî ñèõ ïîð îòêðûòî è ìîæåò áûòü íàéäåíà îáùàÿ îñíîâà
äëÿ áóäóùèõ èññëåäîâàíèé.

Â ýòîì ãîäó ñîâåùàíèå áûëî ñîâìåùåíî ñ çàñåäàíè-
åì êîîðäèíàöèîííîãî êîìèòåòà LASER-EURONS JRA
(Joint Research Activity). Ìíîãèå ïðåäñòàâèòåëè JRA àê-
òèâíî ó÷àñòâîâàëè â ðàáîòå ñîâåùàíèÿ. Äðóãàÿ ÷àñòü
÷ëåíîâ LASER JRA âûñòóïèëà ñ ñîîáùåíèÿìè â çàêëþ-
÷èòåëüíîé äèñêóññèè ñîâåùàíèÿ. Òàêèì îáðàçîì, áûëî
îñóùåñòâëåíî ïîëåçíîå âçàèìîäåéñòâèå ìåæäó ðàçíû-
ìè àñïåêòàìè ëàçåðíîé òåìàòèêè, ÷òî ñïîñîáñòâîâàëî
áîëåå ãëóáîêîìó ðàññìîòðåíèþ íàó÷íûõ ïðîáëåì. Çà-
êëþ÷èòåëüíàÿ ÷àñòü äèñêóññèè áûëà ïîñâÿùåíà îðãàíè-
çàöèîííûì âîïðîñàì è íàó÷íîé ïðîãðàììå ñëåäóþùèõ
ñîâåùàíèé. Áûëî âûñêàçàíî îáùåå ìíåíèå î íåîáõîäè-
ìîñòè óñèëåíèÿ èññëåäîâàíèé ýêçîòè÷åñêèõ ÿäåð (â ðå-
æèìå îôô- è îí-ëàéí), ðàçâèòèÿ íîâûõ íàïðàâëåíèé, òà-
êèõ êàê ëàçåðíàÿ îðèåíòàöèÿ (àòîìîâ èëè èîíîâ) â ëî-
âóøêàõ äëÿ ïðåöèçèîííîé ìàññ-ñïåêòðîìåòðèè, íà
ïîèñê óëüòðàìàëûõ êîëè÷åñòâ èçîòîïîâ è ò. ä. Áûëà

âûäâèíóòà èäåÿ îðãàíèçîâàòü âî âðåìÿ áóäóùèõ
ñîâåùàíèé ïîëäíåâíûé êóðñ ëåêöèé äëÿ ñòóäåíòîâ,
÷òîáû ââåñòè èõ â òåìàòèêó îáñóæäàåìîé îáëàñòè
íàóêè.

Ïî åäèíîäóøíîé îöåíêå ó÷àñòíèêîâ, ñîâåùàíèå
ïðåäñòàâëÿëî ñîáîé çíà÷èòåëüíûé åâðîïåéñêèé íàó÷-
íûé ôîðóì äëÿ îáìåíà èíôîðìàöèåé è îïûòîì. Ïîïó-
ëÿðíîñòü ñîâåùàíèÿ ñðåäè ìîëîäûõ ó÷åíûõ ïîçâîëÿåò
íàäåÿòüñÿ íà äàëüíåéøåå óñïåøíîå ïðîäîëæåíèå ñîâå-
ùàíèé â òå÷åíèå äîëãèõ ëåò.

Ç. Áëàùàê, Á. Ìàðêîâ, Ê. Ìàðèíîâà

EXON-2006

Ñ 17 ïî 22 èþëÿ â Õàíòû-Ìàíñèéñêå ñîñòîÿëñÿ î÷å-
ðåäíîé Ìåæäóíàðîäíûé ñèìïîçèóì ïî ýêçîòè÷åñêèì
ÿäðàì (EXON-2006). Ñîîðãàíèçàòîðàìè ñèìïîçèóìà
ÿâèëèñü ÎÈßÈ, GANIL (Ôðàíöèÿ), GSI (Ãåðìàíèÿ),
RIKEN (ßïîíèÿ). Ýòîò ñòàâøèé óæå òðàäèöèîííûì
ñèìïîçèóì áûë ïîñâÿùåí ðåçóëüòàòàì ïîñëåäíèõ ýêñ-
ïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé ïî ñèí-
òåçó è èçó÷åíèþ ñâîéñòâ ÿäåð, óäàëåííûõ îò îáëàñòè
ñòàáèëüíîñòè — îò ëåã÷àéøèõ äî ñâåðõòÿæåëûõ ýëå-
ìåíòîâ. Â ïîñëåäíèå ãîäû ýòî íàïðàâëåíèå èññëåäîâà-
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by laser techniques. The sessions began with an overview
on the past developments and finished with a look in the fu-
ture direction. The high quality of the presented results, the
participation of different generations of scientists, including
many young physicists, demonstrated the importance and
the validity of the discussed topics. It is not only our impres-
sion that the aim of the workshop was fulfilled. It showed
that the field under discussion is very attractive for the near
future, that interesting questions are still open and that a
common background can be found for future investigations.

This year, the workshop included a meeting of the
steering committee of LASER-EURONS JRA (Joint Re-
search Activity). Many participants of the JRA activity took
part in the laser-workshop and reported on their scientific
progress. In addition, another part of the members of
LASER JRA gave their talks in the discussion on the last
day of the workshop. Thus, a fruitful interrelation with the
workshop was realized and the issues were discussed in
depth. The final part of the discussion was restricted to the
outcomes of the workshop, its future organization and the
scientific problems that should be included in the pro-
gramme. It was pointed out that the efforts have to be fo-

cused on exotic species study, often but not necessarily
on-line related, as well as on new fields, such as laser-ori-
ented (atom or ion) traps for precision mass spectrometry,
laser-based ultratrace isotope determination, etc. An idea
was suggested to organize, together with the future work-
shops, a half-day course for students to introduce them into
the field.

In the unanimous opinion of the participants the confer-
ence was an important European scientific meeting. It was a
significant forum for exchange of information and experi-
ence. Its popularity among young scientists makes grounds
for expectations that the conference will continue for many
years.

Z. Blaszczak, B. Markov, K. Marinova

EXON-2006

The International Symposium on Exotic Nuclei (EX-
ON-2006) took place in the town of Hanty-Mansiysk (West
Siberia) on 17–22 July. It was jointly organized by JINR,
GANIL (France), GSI (Germany) and RIKEN (Japan). This
symposium, as it has become a tradition, dealt with the latest
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íèé î÷åíü áóðíî ðàçâèâàåòñÿ, ÷òî äåëàåò íåîáõîäèìûì
ðåãóëÿðíóþ îðãàíèçàöèþ ïîäîáíûõ íàó÷íûõ ôîðóìîâ.
Ïðåäûäóùèé ñèìïîçèóì «EXON-2004» ñîñòîÿëñÿ â
2004 ã. â Ïåòåðãîôå. Â íûíåøíåì ñèìïîçèóìå ïðèíÿëî
ó÷àñòèå îêîëî 100 ÷åëîâåê èç 15 ñòðàí.

Âûáîð Õàíòû-Ìàíñèéñêà äëÿ ïðîâåäåíèÿ ñèìïîçè-
óìà îáúÿñíÿëñÿ ÷ðåçâû÷àéíî èíòåíñèâíûì ýêîíîìè÷å-
ñêèì ðàçâèòèåì Õàíòû-Ìàíñèéñêîãî àâòîíîìíîãî
îêðóãà, â òîì ÷èñëå åãî íàó÷íîãî è îáðàçîâàòåëüíîãî ïî-
òåíöèàëà, à òàêæå çàèíòåðåñîâàííîñòüþ ïðàâèòåëüñòâà
îêðóãà è ëè÷íî ãóáåðíàòîðà À. Â. Ôèëèïåíêî â îðãàíè-
çàöèè ïîäîáíûõ íàó÷íûõ ìåðîïðèÿòèé. Îñíîâíûå íà-
ó÷íûå ïðîáëåìû, êîòîðûå îáñóæäàëèñü âî âðåìÿ ñèì-
ïîçèóìà — ëåãêèå ýêçîòè÷åñêèå ÿäðà (ïîëó÷åíèå è
ñâîéñòâà), ñâåðõòÿæåëûå ýëåìåíòû (ñèíòåç è ñâîéñòâà),
ðåäêèå ïðîöåññû è ðàñïàäû, ðàäèîàêòèâíûå ïó÷êè (ïî-
ëó÷åíèå è íàó÷íàÿ ïðîãðàììà), ýêñïåðèìåíòàëüíûå
óñòàíîâêè è íîâûå ïðîåêòû. Êðîìå ýòèõ ïðîáëåì ïî
ïðîñüáå õîçÿåâ â òåìàòèêó ñèìïîçèóìà áûëè âêëþ÷åíû
âîïðîñû, ñâÿçàííûå ñ èñïîëüçîâàíèåì ìåòîäîâ
ôóíäàìåíòàëüíîé ÿäåðíîé ôèçèêè â ñìåæíûõ îáëàñòÿõ
íàóêè è òåõíèêè — â ìåäèöèíå, ýêîëîãèè, èíôîðìàöè-
îííûõ òåõíîëîãèÿõ, â ãåîëîãèè.

Ìíîãî èíòåðåñíûõ ðåçóëüòàòîâ â ïîñëåäíåå âðåìÿ
áûëî ïîëó÷åíî ïðè èññëåäîâàíèè âçàèìîäåéñòâèÿ ñëà-

áîñâÿçàííûõ ÿäåð, òàêèõ êàê 6Íå, 8Íå, 6Li, 11Li è äð.
Áûëî ïîäòâåðæäåíî ÿâëåíèå ïîäáàðüåðíîãî ñëèÿíèÿ
ÿäåð, à òàêæå îáíàðóæåí ýôôåêò óñèëåíèÿ ñå÷åíèé ðåàê-
öèé ïåðåäà÷è â ïîäïîðîãîâîé îáëàñòè ýíåðãèé. Ïîïûò-
êà èíòåðïðåòàöèè ýòèõ ðåçóëüòàòîâ áûëà ïðåäñòàâëåíà â
òåîðåòè÷åñêèõ äîêëàäàõ. Íà ýòîé æå ñåññèè âïåðâûå
áûëè ïðåäñòàâëåíû ýêñïåðèìåíòàëüíûå ðåçóëüòàòû ïî
âçàèìîäåéñòâèþ ïó÷êà 8Íå ñ äåéòåðèåâîé ìèøåíüþ è
ïîïûòêà îáíàðóæåíèÿ â ýòîé ðåàêöèè ðåçîíàíñà â ñè-
ñòåìå 7Í. Â ýòèõ ýêñïåðèìåíòàõ, ïðîâîäèìûõ â ËßÐ
ÎÈßÈ, áûëè ïîëó÷åíû íîâûå èíòåðåñíûå ðåçóëüòàòû,
ñâèäåòåëüñòâóþùèå î ïåðñïåêòèâíîñòè ðåàêöèé ñî ñëà-
áîñâÿçàííûìè ÿäðàìè äëÿ ïîëó÷åíèÿ èíôîðìàöèè î
ãðàíèöàõ íóêëîííîé ñòàáèëüíîñòè ÿäåð â îáëàñòè ëåã-
÷àéøèõ ýëåìåíòîâ. Ýòè æå ïðîáëåìû îáñóæäàëèñü íà
äðóãîé ñåññèè, ãäå áûëè ïðåäñòàâëåíû ýêñïåðèìåíòàëü-
íûå ðåçóëüòàòû ïî ïîèñêó òåòðàíåéòðîíà (4n), 6H, 7H,
ïîëó÷åííûå â ðàçíûõ íàó÷íûõ öåíòðàõ. Â ñâîåì äîêëà-
äå ïðåäñòàâèòåëü GANIL (Ôðàíöèÿ) çàÿâèë î ñäåëàííîì
â ýòîì íàó÷íîì öåíòðå îòêðûòèè 7Í è òåòðàíåéòðîíà â
ðåàêöèÿõ ñ ïó÷êàìè ðàäèîàêòèâíûõ ÿäåð 8Íå è 14Âå ñî-
îòâåòñòâåííî.

Ðåçóëüòàòû ïîñëåäíèõ èññëåäîâàíèé ïî ñèíòåçó íî-
âûõ ñâåðõòÿæåëûõ ýëåìåíòîâ, ïðîâåäåííûõ â ËßÐ
ÎÈßÈ, GSI è RIKEN, äîêëàäûâàëèñü íà ñèìïîçèóìå

64

experimental and theoretical investigations on the synthesis
and properties of nuclei far from stability, from very light to
very heavy elements. For the last few years this field has
been intensively developing — this is the main motivation
to organize such regular scientific meetings. The previous
symposium EXON-2004 was held in Peterhof near St. Pe-
tersburg (Russia).

About 100 scientists from 15 countries came to Hanty-
Mansiysk. The choice of the city was based on the extreme-
ly fast extensive economic development observed in the
Hanty-Mansiysk Autonomous District, including its scien-
tific and educational potential, as well as the commitment of
the District government and personally of the Governor
A. V. Fillipenko in the organization of such scientific
events.

The scope of the symposium covered such topics as
light exotic nuclei (their production and properties), super-
heavy elements (synthesis and properties), rare processes
and decays, radioactive ion beams (production and scientif-
ic programmes), experimental facilities and new projects. In
addition to these topics, on the request of the hosts, we
added to the symposium scope the issues connected to the

applications of the methods of fundamental nuclear science
in interdisciplinary fields of science and technology — in
medicine, ecology, information, geology.

Lately many interesting results have been obtained in
studies of the interaction of loosely bound light nuclei, such
as 6Íå, 8Íå, 6Li, 11Li, etc. Here, sub-barrier fusion, as well
as enhancement of transfer reaction cross sections below the
Coulomb barrier has been revealed. The attempt to explain
these phenomena were presented in the theoretical talks. At
this session, the first experimental results on the interaction
of 8Íå with a deuterium target and the search for a 7Í reso-
nance were also reported. These experiments have been per-
formed at FLNR (JINR) and the new interesting results have
demonstrated that reactions with weakly bound nuclei will
allow obtaining new information on the limits of nuclear
stability in the region of the lightest elements. These prob-
lems were discussed also at another session, where the re-
sults were presented on the search for the tetraneutron, 6H
and 7H carried out at other scientific centres: the physicists
from GANIL (France) reported on the discovery of 7Í and
the tetraneutron using beams of 8Íå and 14Âå, respectively.
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ïðåäñòàâèòåëÿìè ýòèõ íàó÷íûõ öåíòðîâ. Íåìåöêèå èñ-
ñëåäîâàòåëè ïîäðîáíî ïðîàíàëèçèðîâàëè ñèòóàöèþ ñ
èçìåðåííûìè ñâîéñòâàìè 112-ãî ýëåìåíòà è ïðåòåíäó-
þò íà åãî îòêðûòèå. Ñâîéñòâà 113-ãî ýëåìåíòà áûëè
îïðåäåëåíû ÿïîíñêèìè êîëëåãàìè, êîòîðûå íàñòàèâàþò
íà ïðèîðèòåòå. Ýëåìåíòû îò 112 äî 118 áûëè ïîëó÷åíû
â ïîñëåäíèå ãîäû â Äóáíå ìåòîäîì «ãîðÿ÷åãî ñèíòåçà»,
è â äîêëàäàõ ïî ðåçóëüòàòàì ýòèõ èññëåäîâàíèé áûë
óáåäèòåëüíî ïðîäåìîíñòðèðîâàí ïðèîðèòåò Äóáíû â
îáíàðóæåíèè ò. í. «îñòðîâà ñòàáèëüíîñòè» ñâåðõòÿæå-
ëûõ ýëåìåíòîâ. Ïîäòâåðæäåíèåì ýòîãî ÿâèëîñü ñîîá-
ùåíèå î ðåçóëüòàòàõ ýêñïåðèìåíòîâ, ïðîâåäåííûõ â
ËßÐ ÎÈßÈ ñîâìåñòíî ñî øâåéöàðñêèìè, íåìåöêèìè è
àìåðèêàíñêèìè êîëëåãàìè ïî îïðåäåëåíèþ õèìè÷åñêèõ
ñâîéñòâ ýëåìåíòîâ 112 è 115.

Îäíà èç ñåññèé áûëà ïîñâÿùåíà èçó÷åíèþ ñâîéñòâ
ðàñïàäà òÿæåëûõ ýëåìåíòîâ, â òîì ÷èñëå äåëåíèþ. Â
ýòîì íàïðàâëåíèè â ïîñëåäíåå âðåìÿ òàêæå îáíàðóæåí
ðÿä èíòåðåñíûõ ÿâëåíèé: ïðîÿâëåíèå îáîëî÷å÷íûõ ýô-
ôåêòîâ ïðè áîëüøîé ýíåðãèè âîçáóæäåíèÿ, êîíêóðåí-
öèÿ äåëåíèÿ è êâàçèäåëåíèÿ, êîëëèíåàðíîå êëàñòåðíîå
äåëåíèå íà íåñêîëüêî îñêîëêîâ äåëåíèÿ. Âñå ýòè ïðî-
öåññû ÿâëÿþòñÿ ÷ðåçâû÷àéíî âàæíûìè ïðè ïîèñêå
äàëüíåéøèõ ïóòåé ñèíòåçà íîâûõ ýëåìåíòîâ.

Êàê èçâåñòíî, â íàñòîÿùåå âðåìÿ â êðóïíåéøèõ íà-
ó÷íûõ öåíòðàõ ðåàëèçóþòñÿ áîëüøèå ïðîåêòû óñêîðè-
òåëüíûõ êîìïëåêñîâ, êîòîðûå ïîçâîëÿò â áëèæàéøåå
âðåìÿ (5–10 ëåò) íà÷àòü øèðîêóþ ïðîãðàììó èññëåäî-
âàíèé â îáëàñòè ôèçèêè òÿæåëûõ èîíîâ, â òîì ÷èñëå è
ýêçîòè÷åñêèõ ÿäåð. Ðåçóëüòàòû ñîçäàíèÿ òàêèõ óñêîðè-
òåëüíûõ «ôàáðèê» è ïðîãðàììà íàó÷íûõ èññëåäîâàíèé
íà íèõ îáñóæäàëèñü ïðåäñòàâèòåëÿìè ðàçëè÷íûõ íàó÷-
íûõ öåíòðîâ — ýòî ïðîåêò FAIR â GSI, SPIRAL2 â
GANIL, RIBF â RIKEN, ALTO â Îðñå (Ôðàíöèÿ), EXYT
â Êàòàíèè (Èòàëèÿ), DRIBs â Äóáíå è äð. Ïîñêîëüêó ýòè
ìàñøòàáíûå ïðîåêòû ìîæíî ðåàëèçîâàòü òîëüêî ñî-
âìåñòíûìè óñèëèÿìè âåäóùèõ íàó÷íûõ öåíòðîâ ìèðà,
òî ÷ðåçâû÷àéíî âàæíûì ÿâèëîñü îáñóæäåíèå íà ñèìïî-
çèóìå ñ ðàçëè÷íûìè êîëëàáîðàöèÿìè âîçìîæíîñòåé äëÿ
ñîçäàíèÿ ôèçè÷åñêèõ óñòàíîâîê è âûðàáîòêè ñîâìåñò-
íîé íàó÷íîé ïðîãðàììû. Ýòî, â ïðèíöèïå, ÿâëÿëîñü
ãëàâíîé çàäà÷åé ñèìïîçèóìà è îáúÿñíÿåò åãî ïîääåðæêó
îñíîâíûìè âåäóùèìè íàó÷íûìè öåíòðàìè Åâðîïû. Îá-
ñóæäàëèñü îðãàíèçàöèîííûå âîïðîñû â ýòîì íàïðàâëå-
íèè è, â ÷àñòíîñòè, âîçìîæíîñòè ñîòðóäíè÷åñòâà ÎÈßÈ
ñ åâðîïåéñêèìè ôèçè÷åñêèìè ñîîáùåñòâàìè.

Îäèí èç äíåé ñèìïîçèóìà áûë ïîñâÿùåí ïðèêëàä-
íûì èññëåäîâàíèÿì. Ñ áîëüøèì èíòåðåñîì áûëè çàñëó-
øàíû äîêëàäû î ðàçâèòèè ðàáîò ïî ðàäèàöèîííîé òåðà-
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The results on the latest achievements in the synthesis
of superheavy elements at FLNR JINR, GSI and RIKEN
were reported by representatives from these scientific cen-
tres. The scientists from Germany analyzed in detail the sit-
uation with the study of the characteristics of element 112
and claim to have discovered it. The properties of element
113 were determined by the colleagues from Japan, who in-
sist on priority of discovering this element. Elements from
112 to 118 were produced during the last few years in Dub-
na using hot fusion reactions, and in the reports on these ex-
periments the priority of Dubna in discovering the island of
stability of superheavy elements was convincingly demon-
strated. This was confirmed by the talks on the chemical ex-
periments performed at FLNR jointly with chemists from
Switzerland, Germany and the United States to study the
chemical properties of elements 112 and 115.

One session was dedicated to studying the decay prop-
erties of heavy elements, including fission. In this field new
effects have been discovered, in particular the manifestation
of shell effects at high excitation energy, the competition be-
tween fission and quasi-fission, collinear cluster decay into
several fission fragments. All these processes are extremely

important in the choice of future methods of synthesis of
new elements.

It is well known that at present in the biggest scientific
centres new accelerator facilities are built. They will make it
possible during the next 5–10 years to start investigations in
the field of heavy ion physics, including exotic nuclei, at a
completely new level. The construction of such accelerator
«factories» and their scientific programmes were discussed
by representatives of several centres — the FAIR project at
GSI, SPIRAL2 at GANIL, RIBF at RIKEN, ALTO in Orsay
(France), EXYT in Catania (Italy), DRIBs in Dubna, etc.
Since these large scale facilities can be realized only due to
the joint efforts of the different world scientific centres, the
discussions on the possible collaborations to build experi-
mental setups and work out joint scientific programmes
turned out to be of great importance. This, in fact, was the
main aim of the symposium and it explains the support it got
from the leading nuclear physics centres. The organization
of the future joint work and, in particular, the possibility of
collaboration of JINR with the European scientific society
was discussed.
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Õàíòû-Ìàíñèéñê, 17–22 èþëÿ.
Ìåæäóíàðîäíûé ñèìïîçèóì ïî ýêçîòè÷åñêèì ÿäðàì
(EXON-2006)

Hanty-Mansiysk, 17–22 July.
The International Symposium on Exotic Nuclei

(EXON-2006)



ïèè íà ïó÷êàõ òÿæåëûõ èîíîâ, ïðîâîäèìûõ â ßïîíèè.
Áîëüøîé èíòåðåñ âûçâàëè ñîîáùåíèÿ îá èñïîëüçîâàíèè
òðåêîâûõ ìåìáðàí, ïðîèçâîäèìûõ â ËßÐ ÎÈßÈ äëÿ ìå-
äèöèíñêèõ èññëåäîâàíèé, à òàêæå î ðàäèîáèîëîãè÷å-
ñêèõ èññëåäîâàíèÿõ, ïðîâîäèìûõ â ÎÈßÈ. Ñïåöèàëè-
ñòû èç Õàíòû-Ìàíñèéñêîãî óíèâåðñèòåòà ïðåäñòàâèëè
äîêëàä î íàó÷íûõ èññëåäîâàíèÿõ â îáëàñòè ýêîëîãèè.
Ýòà ñåññèÿ âûçâàëà áîëüøîé èíòåðåñ ó ìåñòíûõ ñïåöèà-
ëèñòîâ è ó÷åíûõ, êîòîðûõ âîëíóåò ýêîëîãè÷åñêàÿ îáñòà-
íîâêà â îêðóãå, ÿâëÿþùåìñÿ îäíèì èç îñíîâíûõ ðåãèî-
íîâ, ïîñòàâëÿþùèõ íåôòü â Ðîññèþ è çà ðóáåæ. Äîñòè-
æåíèÿ äóáíåíñêèõ ó÷åíûõ â ïðèêëàäíûõ èññëåäîâàíèÿõ
áûëè ïðåäñòàâëåíû íà âûñòàâêå, ãäå äåìîíñòðèðîâà-
ëèñü ðàçðàáîòêè ÎÈßÈ è ÍÏÖ «Àñïåêò» â îáëàñòè ìî-
íèòîðèíãà, íàíîòåõíîëîãèé è ìåäèöèíû. Ýôôåêò îò

ýòèõ êîíòàêòîâ íå çàñòàâèë ñåáÿ æäàòü. Óæå â àâãóñòå ãó-
áåðíàòîð Õàíòû-Ìàíñèéñêîãî àâòîíîìíîãî îêðóãà
À. Â. Ôèëèïåíêî ïîñåòèë Äóáíó è ËßÐ ÎÈßÈ, ãäå
îáñóæäàëèñü êîíêðåòíûå âîïðîñû ñîòðóäíè÷åñòâà ïî
ñîçäàíèþ àïïàðàòóðû äëÿ èññëåäîâàíèé, ïðîâîäèìûõ â
îêðóãå, âïëîòü äî ñòðîèòåëüñòâà òàì ìàëîãàáàðèòíîãî
óñêîðèòåëÿ.

Íåôîðìàëüíîå îáùåíèå íà ôîíå óíèêàëüíîé ñè-
áèðñêîé ïðèðîäû è ñîâðåìåííîé àðõèòåêòóðû Õàí-
òû-Ìàíñèéñêà ñïîñîáñòâîâàëî óñïåøíîìó ïðîâåäåíèþ
ñèìïîçèóìà è ðåøåíèþ îñíîâíîé çàäà÷è, ñòîÿùåé ïå-
ðåä ó÷àñòíèêàìè, — ïðîâåäåíèþ ñîâìåñòíûõ èññëåäî-
âàíèé â ýòîì âàæíîì íàïðàâëåíèè ÿäåðíîé ôèçèêè —
ôèçèêå ýêçîòè÷åñêèõ ÿäåð.

Þ. Ý. Ïåíèîíæêåâè÷
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One day of the symposium was dedicated to applied
physics. The talks on the development of radiation therapy
at heavy ion beams in Japan were of great interest. The con-
tacts on the use of track membranes, manufactured at FLNR
for medical appliances and radiobiological investigations at
JINR were also interesting. The specialists from the Han-
ty-Mansiysk University presented scientific investigations
in ecology. Altogether, this session inspired great interest in
the local scientists who are concerned with the ecological
situation in their district, which is one of the basic regions
delivering oil to Russia and abroad. The achievements of the
scientists from Dubna were demonstrated at the exhibition
of products made in Dubna and by the ASPECT firm in the
field of monitoring, nanotechnologies and medicine. The ef-

fect of these contacts was soon seen. Already in August, the
Governor of the Hanty-Mansiysk Autonomous District,
A. V. Fillipenko, visited Dubna. At FLNR he discussed spe-
cific issues of collaboration in design and constructing se-
tups for the needs of the investigations that are carried out in
the district, including the construction of a compact acceler-
ator.

Informal contacts close to the unique Siberian nature
and the modern architecture of Hanty-Mansiysk made it
possible to have a successful meeting and achieve the main
aim facing the participants — to carry out joint investiga-
tions in this important field of nuclear physics — the
physics of exotic nuclei.

Yu. E. Penionzhkevich
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Äóáíà, 5–7 îêòÿáðÿ. Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå ïî ìàëîóãëîâîìó ðàññåÿíèþ íåéòðîíîâ,
ïîñâÿùåííîå 70-ëåòèþ Þ. Ì. Îñòàíåâè÷à

Dubna, 5–7 October. The International Workshop on Small-Angle Neutron Scattering
dedicated to the 70th anniversary of Yu. Ostanevich



Ñ 28 àâãóñòà ïî 1 ñåíòÿáðÿ â Ñëîâàêèè â Âûñîêèõ
Òàòðàõ ïðîõîäèëà ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìà-

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âû÷èñëèòåëüíàÿ ôè-

çèêà – 2006», ïîñâÿùåííàÿ ïÿòèäåñÿòîé ãîäîâùèíå
îáðàçîâàíèÿ Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëå-
äîâàíèé. Îðãàíèçàòîðàìè êîíôåðåíöèè âìåñòå ñ Ëàáî-
ðàòîðèåé èíôîðìàöèîííûõ òåõíîëîãèé áûëè Èíñòèòóò
ýêñïåðèìåíòàëüíîé ôèçèêè Ñëîâàöêîé àêàäåìèè íàóê
(Êîøèöå) è Òåõíè÷åñêèé óíèâåðñèòåò Êîøèöå. Êîíôå-
ðåíöèÿ ñ òàêèì íàçâàíèåì ïðîâîäèòñÿ ËÈÒ ÎÈßÈ óæå â
÷åòâåðòûé ðàç. Â ýòîì ãîäó ïî èíèöèàòèâå ñëîâàöêèõ
êîëëåã îíà âïåðâûå ïðîâîäèëàñü íå â Äóáíå.

Èäåÿ ïðîâåäåíèÿ òàêèõ êîíôåðåíöèé ïðèíàäëåæèò
ïðîôåññîðó Å. Ï. Æèäêîâó, âîñüìèäåñÿòèëåòíèé þáè-
ëåé êîòîðîãî ïðèøåëñÿ êàê ðàç íà âðåìÿ åå ïðîâåäåíèÿ,
à òàêæå ïðîôåññîðó È. Â. Ïóçûíèíó.

Â ýòîì ãîäó ñîïðåäñåäàòåëÿìè êîíôåðåíöèè áûëè
äèðåêòîð ËÈÒ ÎÈßÈ ïðîôåññîð Â. Â. Èâàíîâ è ðåêòîð
Òåõíè÷åñêîãî óíèâåðñèòåòà Êîøèöå ïðîôåññîð Þ. Ñè-
íàé. Ïðîôåññîð Å. Ï. Æèäêîâ áûë åå ïî÷åòíûì ïðåäñå-
äàòåëåì. Ïðîãðàììíûé êîìèòåò âîçãëàâèëè ïðîôåññî-
ðà È. Â. Ïóçûíèí è Ì. Ïàâëóø, îðãàíèçàöèîííûé êîìè-
òåò — ïðîôåññîðà Ã. Àäàì è Ì. Ãíàòè÷. Ó÷àñòíèêîâ
êîíôåðåíöèè ïðèâåòñòâîâàëè ïðîðåêòîð Òåõíè÷åñêîãî
óíèâåðñèòåòà ïðîôåññîð À. ×èæìàð, äåêàí ôàêóëüòåòà

ýëåêòðîòåõíèêè è èíôîðìàòèêè Ä. Êîöóð è äèðåêòîð
Èíñòèòóòà ýêñïåðèìåíòàëüíîé ôèçèêè ÑÀÍ ïðîôåññîð
Ï. Êîï÷àíñêû.

Áëàãîäàðÿ ñëàæåííîé ðàáîòå îðãàíèçàöèîííîãî êî-
ìèòåòà íà êîíôåðåíöèþ ñîáðàëèñü èçâåñòíûå ñïåöèà-
ëèñòû â îáëàñòè ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ è âû-
÷èñëèòåëüíîé ôèçèêè èç ðàçíûõ ñòðàí (Àâñòðèè, Àðìå-
íèè, Áåëüãèè, Áåëîðóññèè, Âåëèêîáðèòàíèè, Âüåòíàìà,
Ãåðìàíèè, Èñïàíèè, Èòàëèè, Ïîëüøè, Ðîññèè, Ðóìû-
íèè, Ñëîâàêèè, ÑØÀ, Òàéâàíÿ, Óêðàèíû, Ôèíëÿíäèè,
Ôðàíöèè è ßïîíèè). Ó÷àñòíèêè êîíôåðåíöèè çàñëóøà-
ëè 20 ïëåíàðíûõ äîêëàäîâ è ëåêöèé ïðèãëàøåííûõ
ó÷åíûõ è áîëåå 40 îðèãèíàëüíûõ ñîîáùåíèé.

Ñâîè äîêëàäû ïðåäñòàâèëè Â. Ä. Ëàõíî — î ÷è-
ñëåííûõ èññëåäîâàíèÿõ ñâîéñòâ îðãàíè÷åñêèõ ñîåäèíå-
íèé (ïðîâîäèìîñòü ÄÍÊ), Ó. Õ. Å. Õàíñìàíí (ñâåðòûâà-
íèå ìàëåíüêèõ áåëêîâ), Ì. Áàõìàíí (àäñîðáöèÿ ïîëèìå-
ðîâ è ïåïòèäîâ ê îñíîâàíèÿì), ×èí Êóí Õó
(ìîäåëèðîâàíèå ñâåðòûâàíèÿ áåëêîâ), Ã. Ð. Êíåëëåð (çà-
êîíû ìàñøòàáèðîâàíèÿ è ýôôåêòû ïàìÿòè â áåëêàõ),
Ì. Ñ. Ëè (ïóòè îëèãîìåðèçàöèè êîðîòêèõ ïåïòèäîâ).

Î ïðîãðåññå â ïîíèìàíèè ðàçëè÷íûõ àñïåêòîâ òóð-
áóëåíòíîñòè ðàññêàçàëè Ã. Áîôôåòòà, Ì. Ìàðòèíñ
Àôîíñî, A. Ìàööèíî, Ì. Þð÷èøèí. Â äîêëàäàõ
Ñ. Ôðèòøå è Â. Ï. Ãåðäòà áûëè ðàññìîòðåíû ïåðñïåê-
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The international conference «Mathematical Model-

ing and Computational Physics» (MMCP-2006) devoted
to the 50th anniversary of the Joint Institute for Nuclear Re-
search was held in High Tatras Mountains, Slovakia, on 28
August – 1 September. The organizers of the conference
were the JINR Laboratory of Information Technologies, the
Institute of Experimental Physics of the Slovak Academy of
Sciences (Ko�ice) and the Technical University (TU),
Ko�ice. The conference was the fourth one organized by
LIT under this title. Upon the initiative of our Slovak col-
leagues, for the first time it was organized beyond JINR.

The idea of organizing such conferences belongs to
Professor E. P. Zhidkov, who celebrated his eightieth birth-
day during the days of the conference, and to Professor
I. V. Puzynin.

The co-chairmen of the conference were LIT Director
Professor V. V. Ivanov and Rector of the Technical Univer-
sity in Ko�ice Professor J. Sinay. Professor E. P. Zhidkov
became its Honorary Chairman. The Advisory Committee
was headed by Professors I. V. Puzynin and M. Pavlu�, and
the Organizing Committee by Professors Gh. Adam and

M. Hnati�. Pro-rector of the Technical University Professor
A. �i�m�r, Dean of the Faculty of Electronics and Informat-
ics D. Kocur and Director of the Institute of Experimental
Physics of SAS Professor P. Kop�ansky welcomed the con-
ference attendees.

As a result of the devoted efforts of the Organizing
Committee, the conference was attended by renowned spe-
cialists in the field of mathematical simulation and compu-
tational physics from Austria, Armenia, Belgium, Belarus,
Great Britain, Vietnam, Germany, Spain, Italy, Poland, Rus-
sia, Romania, Slovakia, the USA, Taiwan, Ukraine, Fin-
land, France, and Japan. The conference included 20 ple-
nary and invited papers and over 40 contributed talks cover-
ing a broad range of hot topics in Computing.

Numerical studies on the properties of organic com-
pounds were reported by V. D. Lakhno (DNA conductivity),
U. H. E. Hansmann (folding of small proteins), M. Bach-
mann (adsorption of polymers and peptides to substrates),
Ch.-K. Hu (simulation of protein folding), G. R. Kneller
(scaling laws and memory effects in proteins), M. S. Li
(pathways of oligomerization of short peptides).

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
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òèâíûå ïðèëîæåíèÿ êîìïüþòåðíîé àëãåáðû â îáëàñòè
êâàíòîâîãî êîìïüþòèíãà è ïðîèñõîæäåíèÿ çàêîíîâ ñî-
õðàíåíèÿ, ïðåäîõðàíÿþùèõ äèñêðåòèçàöèè. Èñïîëüçî-
âàíèþ âîçìîæíîñòåé ÃÐÈÄ äëÿ ðåøåíèÿ êðóïíîìàñ-
øòàáíûõ çàäà÷ áûë ïîñâÿùåí äîêëàä Í. Ñ. Ñêîòòà, ñî-
îáùåíèÿ Ì. Áàáèêà, Â. Ïàñòèð÷àêà è Ð. Âîäè÷êè.
Âîïðîñàì óïðàâëåíèÿ èíôîðìàöèîííûìè ïîòîêàìè â
ñåòÿõ ÃÐÈÄ áûë ïîñâÿùåí äîêëàä Â. Â. Èâàíîâà. Â âû-

ñòóïëåíèè Þ. Ì. Ïèñìàêà áûëè ðàññìîòðåíû çàêîíû
ýâîëþöèè áîëüøèõ âû÷èñëèòåëüíûõ ïðîãðàìì. Ìåòî-
äàì îáðàáîòêè ýêñïåðèìåíòàëüíûõ äàííûõ áûëè
ïîñâÿùåíû äîêëàä Í. Ä. Äèêóñàðà (÷åòûðåõòî÷å÷íûå
ïðåîáðàçîâàíèÿ) è ñîîáùåíèÿ Ò. Õ. Ìèÿçàêè, Â. Äæèëëå
è Ì. Áóæîâñêè.

Ðåçóëüòàòû ñîòðóäíè÷åñòâà ó÷åíûõ ËÈÒ è Ñëîâà-
êèè íàøëè ñâîå îòðàæåíèå â âûñòóïëåíèÿõ O. Ñòðåëü-
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New progress in understanding various aspects of tur-
bulence was reported by several speakers (G. Boffetta,
M. Martins Afonso, A. Mazzino, M. Jurcisin). The perspec-
tive applications of the computer algebra to quantum com-
puting and to the derivation of conservation laws preserving
discretizations were reported by S. Fritzsche and
V. P. Gerdt. The use of Grid tools in solving large-scale
problems was reported by N. S. Scott in his lecture, as well
as in several contributed talks (M. Babik, B. Pastircak,
R. Vodicka). The control over the information traffic in Grid
networks was discussed by V. V. Ivanov. Yu. M. Pismak

presented scaling laws in the evolution of large computing
programs. Methods of experimental data processing were
presented by N. D. Dikoussar (four-point transform) as well
as in some contributed talks (T. H. Miyazaki, W. Gille,
M. Buizowski). Results of fruitful international cooperation
involving scientists from LIT and Slovakia were delivered
by O. Streltsova (Yang–Mills–Dilaton evolution), J. Bu�a
(parallel computing algorithms), M. Pavlu� (moisture trans-
fer), B. F. Kostenko (track formation in irradiated cuprates),
N. D. Dikoussar (autotracked cubic splines), Ch.-K. Hu
(simulation of small peptides). New results and methods in

Âûñîêèå Òàòðû (Ñëîâàêèÿ), 28 àâãóñòà – 1 ñåíòÿáðÿ.
Ó÷àñòíèêè ìåæäóíàðîäíîé êîíôåðåíöèè «Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå è âû÷èñëèòåëüíàÿ ôèçèêà»

High Tatras Mountains (Slovakia), 28 August – 1 September.
The International Conference «Mathematical Modeling and Computational Physics»



öîâîé (ýâîëþöèÿ ßíãà–Ìèëëñà–Äèëàòîíà), ß. Áóøè
(àëãîðèòìû ïàðàëëåëüíûõ âû÷èñëåíèé), Ì. Ïàâëóøà
(ïåðåíîñ âëàæíîñòè), Á. Ô. Êîñòåíêî (ôîðìèðîâàíèå
òðåêîâ â îáëó÷åííûõ êóïðèòàõ), ×èí Êóí Õó (ìîäåëèðî-
âàíèå ìàëûõ ïåïòèäîâ), Í. Ä. Äèêóñàðà (ñãëàæèâàíèå
ñïëàéíàìè ñî ñâîáîäíûìè óçëàìè).

Íîâûå ðåçóëüòàòû è ìåòîäû ïîñòðîåíèÿ íàäåæíûõ
àëãîðèòìîâ äëÿ ÷èñëåííîãî èíòåãðèðîâàíèÿ áûëè ïðåä-
ñòàâëåíû â âûñòóïëåíèÿõ Ï. Öèíòåðõîôà (ìíîãîìåð-
íûé ìåòîä Ìîíòå-Êàðëî) è Ã. Àäàìà (çàäà÷à ãðàíè÷íîãî
ñëîÿ â áàéåñîâîì èíòåãðèðîâàíèè).

Îñîáî ñëåäóåò îòìåòèòü ó÷àñòèå ìîëîäûõ ñïåöèà-
ëèñòîâ èç Àðìåíèè, Ðîññèè, Ñëîâàêèè è Óêðàèíû, âû-
ñòóïèâøèõ ñ èíòåðåñíûìè äîêëàäàìè. Ñîòðóäíèêàìè
ËÈÒ áûëî ñäåëàíî 12 ñîîáùåíèé ïî ðàáîòàì, âûïîë-
íåííûì â ÎÈßÈ, â òîì ÷èñëå ñîâìåñòíî ñî ñëîâàöêèìè
êîëëåãàìè.

Êîíôåðåíöèÿ íàãëÿäíî ïðîäåìîíñòðèðîâàëà ðîëü
ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ è âû÷èñëèòåëüíûõ ìå-
òîäîâ êàê êëþ÷åâîãî ôàêòîðà â ñîâðåìåííûõ íàó÷íûõ
èññëåäîâàíèÿõ â ðàçëè÷íûõ îáëàñòÿõ çíàíèé: ôèçèêå
÷àñòèö, ôèçèêå òâåðäîãî òåëà, ãèäðîäèíàìèêå, áèîëî-
ãèè, áèîõèìèè, ìàòåðèàëîâåäåíèè, êâàíòîâûõ âû÷èñëå-
íèÿõ, ýêîíîìèêå, èíôîðìàòèêå è ò. ä.

Êîíôåðåíöèÿ ïîëó÷èëà ôèíàíñîâóþ ïîääåðæêó â
âèäå ñïåöèàëüíîãî ãðàíòà ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ
Ñëîâàöêîé Ðåñïóáëèêè â ÎÈßÈ. Êðîìå òîãî, ñïîíñîð-
ñêóþ ïîääåðæêó îêàçàëè «Cryosoft s.r.o.», «Linde Tech-
nicke Plyny Slovensko k.s.», «Siemens Program and Sys-
tem Engineering s.r.o.» è èçäàòåëüñòâî «Elsevier», êîòî-
ðîå ïðåäîñòàâèëî ó÷àñòíèêàì êîíôåðåíöèè áåñïëàòíî
ïî äâå ïðîãðàììû èç CPC Program Library.

Íàñûùåííàÿ ïðîãðàììà êîíôåðåíöèè íå ïîìåøàëà
ó÷àñòíèêàì ïîñåòèòü êðàñèâåéøèå ìåñòà Ñëîâàêèè è
ïðèíÿòü ó÷àñòèå â ïðåêðàñíî ïðîäóìàííîé êóëüòóðíîé
ïðîãðàììå. Ó÷àñòíèêè êîíôåðåíöèè åäèíîäóøíû â
ñâîåé áëàãîäàðíîñòè ñëîâàöêèì êîëëåãàì, îñîáåííî
Ì. Ãíàòè÷ó è ß. Áóøå çà èõ îãðîìíóþ ðàáîòó ïî îðãàíè-
çàöèè êîíôåðåíöèè, ãîñòåïðèèìñòâî è çàáîòó.

Â. Â. Èâàíîâ, Ã. Àäàì

Ñ 5 ïî 8 ñåíòÿáðÿ â Äóáíå ïðîøëî ðàáî÷åå ñîâåùà-

íèå êîëëàáîðàöèè NA-48, íà êîòîðîì ïðèñóòñòâîâàëè
54 ïðåäñòàâèòåëÿ èç øåñòè ñòðàí-ó÷àñòíèö ýêñïåðèìåí-
òà, à òàêæå èç ÖÅÐÍ è ÎÈßÈ. Ñî âñòóïèòåëüíûì ñëîâîì
íà ñîâåùàíèè âûñòóïèë äèðåêòîð ÎÈßÈ ÷ëåí-êîððå-
ñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí, ïîä÷åðêíóâøèé ïðèçíàí-
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constructing reliable algorithms for numerical integration
were discussed by P. Zinterhof (high-dimensional Monte
Carlo) and Gh. Adam (boundary layer problem in Bayesian
integration).

Participation of young specialists from Armenia, Rus-
sia, Slovakia and Ukraine who delivered interesting reports
should be especially noted. LIT attendees presented 12 re-
ports on the work underway at JINR, part of the work being
performed in collaboration with Slovak colleagues.

The conference highlighted the role of the mathemati-
cal modeling and computing methods as an integrating fac-
tor in the present-day scientific research in various fields of
knowledge: particle physics, physics of solids, hydrody-
namics, biology, biochemistry, material studies, quantum
computations, economy, computer science, etc.

The conference received financial support by a special
grant afforded by the Plenipotentiary of the government of
the Slovak Republic to JINR. Sponsors were such compa-
nies as Cryosoft s.r.o., Linde Technicke Plyny Slovensko
k.s., Siemens Program and System Engineering s.r.o. and
Elsevier, which offered to each participant two code copies
from the CPC Program Library, free of charge.

The rich scientific programme of the conference did not
hinder its participants from visiting some beautiful places of
Slovakia and taking part in the interesting social pro-
gramme. The conference attendees are unanimous in their
gratitude to Slovak colleagues, especially to M. Hnati� and
J. Bu�a, for their overwhelming efforts requested by the or-
ganization of the conference, warm hospitality and good
care.

V. Ivanov, Gh. Adam

A meeting of the NA48 collaboration held in Dubna on
5–8 September brought together 54 physicists from six
member states of the experiment, CERN and JINR. In his
opening address, the Director of JINR, Corresponding
Member of RAS A. N. Sissakian, emphasized the widely
recognized scientific importance of the results obtained by
the collaboration, talked on the strategy of JINR develop-
ment, and on the role of the new experiment NA48/3
(OKAPI) in the plans of the Institute.
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íóþ íàó÷íóþ çíà÷èìîñòü ïîëó÷åííûõ êîëëàáîðàöèåé
ðåçóëüòàòîâ, ðàññêàçàâøèé î ñîâðåìåííîé ñòðàòåãèè
ðàçâèòèÿ ÎÈßÈ è î ðîëè áóäóùåãî ýêñïåðèìåíòà
NA-48/3 (OKAPI) â ïëàíàõ Èíñòèòóòà.

Â 1997 ã. íà ïåðâîì â Äóáíå ñîâåùàíèè êîëëàáîðà-
öèè áûëî ïðèíÿòî ðåøåíèå — íà÷àòü ïåðâûé íàáîð ôè-
çè÷åñêèõ äàííûõ íà óñòàíîâêå NA-48 äëÿ ïðîâåäåíèÿ
ïîèñêà è ïðåöèçèîííîãî èçìåðåíèÿ ïàðàìåòðà ïðÿìîãî
CP-íàðóøåíèÿ â ðàñïàäàõ íåéòðàëüíûõ êàîíîâ. Ýòî
ïðîèçîøëî ñïóñòÿ 30 ëåò ïîñëå Ðî÷åñòåðñêîé êîíôåðåí-
öèè â Äóáíå, íà êîòîðîé ïðîôåññîð Ä. Êðîíèí âïåðâûå
äîëîæèë îá îòêðûòèè ÿâëåíèÿ ÑÐ-íàðóøåíèÿ ÷åðåç
ñìåøèâàíèå ñîñòîÿíèé íåéòðàëüíûõ êàîíîâ ñ ðàçíîé
CP-÷åòíîñòüþ, óäîñòîèâøåìñÿ âïîñëåäñòâèè Íîáåëåâ-
ñêîé ïðåìèè.

Çàäà÷à ïîèñêà CP-íàðóøåíèé â ðàñïàäàõ êàîíîâ
îñòàëàñü îñíîâíîé â öèêëå ýêñïåðèìåíòîâ, îáúåäèíåí-

íûõ àááðåâèàòóðîé NA-48. Â íàñòîÿùåå âðåìÿ êîëëàáî-
ðàöèÿ êîíöåíòðèðóåò îñíîâíûå óñèëèÿ íà àíàëèçå
ðåêîðäíîé ñòàòèñòèêè ðàñïàäîâ çàðÿæåííûõ êàîíîâ, íà-
êîïëåííîé â ñåàíñàõ ïîñëåäíåãî ýòàïà ýòîãî öèêëà —
ýêñïåðèìåíòà NA-48/2. Ïðåäâàðèòåëüíûå äàííûå ïî
ïîèñêó CP-íàðóøàþùèõ àñèììåòðèé â òðåõïèîííûõ
ðàñïàäàõ çàðÿæåííûõ êàîíîâ óæå îïóáëèêîâàíû, è
ó÷àñòíèêè ñîâåùàíèÿ äåòàëüíî îáñóäèëè âñå âîïðîñû,
ñâÿçàííûå ñ ó÷åòîì ñèñòåìàòè÷åñêèõ ïîãðåøíîñòåé,
âëèÿþùèõ íà îêîí÷àòåëüíûé ðåçóëüòàò, è ñ ïîäãîòîâêîé
ê îïóáëèêîâàíèþ ýòèõ ðåçóëüòàòîâ.

Â ýêñïåðèìåíòå NA-48/2 îáíàðóæåí è èññëåäîâàí
ýôôåêò «îñòðèÿ» â ñïåêòðå ìàññ ïàð íåéòðàëüíûõ ïèî-
íîâ èç êàîííûõ ðàñïàäîâ, ïîçâîëèâøèé ñ âûñîêîé òî÷-
íîñòüþ èçìåðèòü äëèíû ðàññåÿíèÿ ïèîíîâ è ñòèìóëèðî-
âàâøèé àêòèâíîå ðàçâèòèå òåîðåòè÷åñêèõ ïîäõîäîâ ê
îïèñàíèþ ïðîÿâëåíèé ïåðåðàññåÿíèÿ â ðàñïàäàõ ÷à-
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Dubna became the site of NA48 collaboration meeting
for the first time in 1997. A decision to start the first NA48
physics data taking run aiming at search and precision mea-
surement of the direct CP-violation parameter in decays of
neutral kaons was taken at that meeting. It happened
30 years after Professor J. Cronin first reported the discov-
ery of the phenomenon of CP violation by mixing of neutral
kaon states with different CP parity at a Rochester series
conference that was held in Dubna as well, — a discovery
that subsequently was awarded the Nobel Prize.

Search for CP-violating effects in kaon decays has been
the primary goal in the whole NA48 series of experiments.

At the present time the collaboration focuses its main efforts
on analysis of an unprecedented sample of decays of
charged kaons collected during the running of the latest ex-
periment in the series, the NA48/2. Preliminary results of
the search for CP-violating asymmetries in decays of
charged kaons into three pions have already been published,
and the participants of the meeting discussed in detail ques-
tions concerned with evaluation of systematic uncertainties
of the final result, and its publication.

The NA48/2 experiment has discovered and investigat-
ed the «cusp effect» in the mass spectrum of pairs of neutral
pions from kaon decays, which allowed one to measure pion
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ñòèö. Áîëüøîé èíòåðåñ òåîðåòèêîâ ê ñîòðóäíè÷åñòâó ñ
êîëëàáîðàöèåé âûçâàí òåì, ÷òî âïåðâûå ñòàòèñòèêà ñî-
áûòèé è êà÷åñòâî èçìåðåíèÿ õàðàêòåðèñòèê ðàñïàäîâ
÷àñòèö îáåñïå÷èëè òàêóþ òî÷íîñòü èçìåðåíèé, êîòîðàÿ
ïðåâûñèëà òî÷íîñòü îäíîïåòëåâûõ ðàñ÷åòîâ â ðàìêàõ
êèðàëüíîé ïåðòóðáàòèâíîé òåîðèè. Ýòî äåëàåò
âîçìîæíûì ïðîâåäåíèå êîëè÷åñòâåííîé ïðîâåðêè
öåëîãî ðÿäà ïîäõîäîâ ê ðàñ÷åòàì õàðàêòåðèñòèê
ðàñïàäîâ.

Ñóùåñòâåííûé âêëàä â ðàçâèòèå òåîðèè âíîñÿò è
ìíîãî÷èñëåííûå ïóáëèêàöèè êîëëàáîðàöèè NA-48 ïî
õàðàêòåðèñòèêàì ðåäêèõ ðàñïàäîâ êàîíîâ, ïî ìíîãèì èç
êîòîðûõ òî÷íîñòü èçìåðåíèé óëó÷øåíà íà ïîðÿäîê âå-
ëè÷èíû ïî ñðàâíåíèþ ñ ðåçóëüòàòàìè äðóãèõ
ýêñïåðèìåíòîâ.

Âàæíîå ìåñòî â ðàáîòå ñîâåùàíèÿ çàíÿëè âîïðîñû
ïîäãîòîâêè ýêñïåðèìåíòà ñëåäóþùåãî ïîêîëåíèÿ
(OKAPI) ïî èññëåäîâàíèþ CP-íàðóøàþùèõ ÿâëåíèé è
èçìåðåíèþ îñíîâíûõ õàðàêòåðèñòèê ñòàíäàðòíîé ìîäå-
ëè ÷åðåç èçó÷åíèå äâóõíåéòðèííîãî ðàñïàäà êàîíà.
Áûëî óäåëåíî ñåðüåçíîå âíèìàíèå îðãàíèçàöèè è ïðî-
âåäåíèþ â áëèæàéøèå ãîäû ýòîãî ýêñïåðèìåíòà.

Ñîñòîÿâøàÿñÿ íà ñîâåùàíèè äèñêóññèÿ è ïðèíÿòûå
ðåøåíèÿ äàþò âñå îñíîâàíèÿ ðàññ÷èòûâàòü íà äëèòåëü-
íîå è ïëîäîòâîðíîå ó÷àñòèå íàøåãî Èíñòèòóòà â ðàáîòå

êîëëàáîðàöèè NA-48 — îäíîé èç íàèáîëåå ïðåñòèæíûõ
íàó÷íûõ êîëëàáîðàöèé.

Ñ 18 ïî 21 ñåíòÿáðÿ â Äîìå ìåæäóíàðîäíûõ ñîâå-
ùàíèé ÎÈßÈ ïðîøëî 2-å Ìåæäóíàðîäíîå ñîâåùàíèå
«Ìîëåêóëÿðíî-äèíàìè÷åñêèå ìîäåëèðîâàíèÿ â íàó-

êàõ î âåùåñòâå è áèîëîãèè». Åãî îñíîâíîé òåìîé ñòàëè
çàäà÷è êîìïüþòåðíîãî ìîëåêóëÿðíîãî ìîäåëèðîâàíèÿ
íàíî- è áèîñòðóêòóð. Îðãàíèçàòîðû ñîâåùàíèÿ ïîñòà-
âèëè ïåðåä ñîáîé çàäà÷ó îáúåäèíèòü óñèëèÿ ñîîáùå-
ñòâà, çàíèìàþùåãîñÿ êîìïüþòåðíûì ìîëåêóëÿðíûì
ìîäåëèðîâàíèåì, è èññëåäîâàòåëåé, ðàáîòàþùèõ â ðàç-
ëè÷íûõ îáëàñòÿõ íàíîòåõíîëîãèè è íàóê î æèçíè.
Â Äóáíó áûëè ïðèãëàøåíû âåäóùèå â ñâîèõ îáëàñòÿõ
ñïåöèàëèñòû èç ßïîíèè è Ðîññèè — ñîòðóäíèêè Óíè-
âåðñèòåòà Êåéî, RIKEN, ÌÃÓ, Èíñòèòóòà áèîõèìè÷å-
ñêîé ôèçèêè èì. Í. Ì. Ýììàíóýëÿ ÐÀÍ, Èíñòèòóòà ìà-
òåìàòè÷åñêèõ ïðîáëåì áèîëîãèè ÐÀÍ (Ïóùèíî), à òàê-
æå óíèâåðñèòåòîâ Àðìåíèè, Äàíèè, Èíäèè è Óêðàèíû.
Ïî òðàäèöèè ñëóøàòåëÿìè ñîâåùàíèÿ ñòàëè ñòóäåíòû
êàôåäðû áèîôèçèêè äóáíåíñêîãî óíèâåðñèòåòà.

Ïî ñóòè, ýòî ìåðîïðèÿòèå — åäèíñòâåííîå èç óçêî-
íàïðàâëåííûõ ñîâåùàíèé â Ðîññèè, ïîñâÿùåííîå êîì-
ïüþòåðíîìó ìîëåêóëÿðíî-äèíàìè÷åñêîìó ìîäåëèðîâà-
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scattering lengths with high precision, and stimulated an ac-
tive development of theoretical approaches to description of
manifestations of final state rescattering in particle decays.
The large interest of theoreticians stems from the fact that
for the first time the quality of an experiment resulted in a
precision of measurement exceeding the precision of
one-loop calculations in the framework of the Chiral Pertur-
bation Theory, which provides a unique opportunity to carry
out quantitative tests of a number of approaches to
calculation of decay properties.

Numerous publications of NA48 results on properties
of rare kaon decays, many of which report an order of mag-
nitude improvement in precision with respect to the previ-
ous measurements, make considerable contributions to
theory development.

A significant part of the meeting was focused on the
preparation of the next-generation experiment (OKAPI)
dedicated to study of CP-violating phenomena, and testing
the Standard Model by investigation of the kaon decay with
two neutrinos in the final state. Serious efforts have been in-
vested into designing the new experiment in recent years.

The discussions held at the meeting, and the passed res-
olutions give us grounds to anticipate a long-term fruitful
participation of the Institute in the NA48 project, one of the
most prestigious scientific collaborations.

On 18–21 September at the International Conference
Hall the 2nd International Workshop «Molecular Simula-

tion Studies in Material and Biological Sciences»

(MSSMBS’06) was held at JINR, Dubna. The main topics
of the workshop were the molecular simulation studies of
nano- and biostructures. The workshop organizers intended
to unite the efforts of the world leading computer simulation
communities working in the nanotechnolgical and life sci-
ence branches. For these purposes the organizers invited the
key experts from Japan and Russia — the research scientists
from RIKEN and Keio University, Moscow State Universi-
ty, the N. M. Emmanuel Biochemical Physics Institute of
RAS, the Institute of Mathematical Problems in Biology of
RAS (Pushchino), as well as from Armenian, Dutch, Indian
and Ukrainian universities. The MSSMBS’06 workshop
was traditionally attended by the students of the biophysical
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íèþ â ôèçèêî-õèìè÷åñêèõ è áèîôèçè÷åñêèõ çàäà÷àõ.
Äîêëàäû, ïðåäñòàâëåííûå íà ñîâåùàíèè, îõâàòûâàëè
øèðîêóþ òåìàòèêó: ìîäåëèðîâàíèå ÄÍÊ è áåëêîâ, íà-
íîêëàñòåðû, ìåìáðàíû, êâàíòîâàÿ áèîôèçèêà, ìîëåêó-
ëÿðíîå ìîäåëèðîâàíèå ôèçè÷åñêèõ è õèìè÷åñêèõ ñè-
ñòåì, ïàðàëëåëüíûå âû÷èñëåíèÿ â áèîìîëåêóëÿðíîì
ìîäåëèðîâàíèè. Íåñìîòðÿ íà áîëüøîå ðàçíîîáðàçèå è
øèðîêèé ñïåêòð ïðîáëåì, ñîâåùàíèå èìåëî ÷åòêèå ãðà-
íèöû — âñå îáñóæäàåìûå âîïðîñû áûëè ïåðåíåñåíû â
ïëîñêîñòü ìîëåêóëÿðíîãî ìîäåëèðîâàíèÿ áèî- è íàíî-
ñòðóêòóð è âûñîêîïðîèçâîäèòåëüíûõ êîìïüþòåðíûõ
ðàñ÷åòîâ íà îñíîâå ìåòîäîâ ìîëåêóëÿðíî-äèíàìè÷å-
ñêèõ âû÷èñëåíèé.

«Êðèñòàëëîãðàôèÿ ïðè âûñîêèõ äàâëåíèÿõ»

Íà÷èíàÿ ñ 1996 ã. ðàáî÷èå ñîâåùàíèÿ «Êðèñòàëëî-
ãðàôèÿ ïðè âûñîêèõ äàâëåíèÿõ» ðåãóëÿðíî îðãàíèçóþò-
ñÿ Ìåæäóíàðîäíûì ñîþçîì êðèñòàëëîãðàôîâ íà áàçå
âåäóùèõ ìèðîâûõ íàó÷íûõ öåíòðîâ, ãäå ïðîâîäÿòñÿ èñ-
ñëåäîâàíèÿ êîíäåíñèðîâàííûõ ñðåä ïðè âûñîêèõ äàâëå-
íèÿõ. Î÷åðåäíîå òàêîå ìåæäóíàðîäíîå ñîâåùàíèå, îð-
ãàíèçîâàííîå Êîìèññèåé ïî âûñîêèì äàâëåíèÿì Ìå-
æäóíàðîäíîãî ñîþçà êðèñòàëëîãðàôîâ è Ëàáîðàòîðèåé
íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà, ïðîõîäèëî ñ 28
ñåíòÿáðÿ ïî 1 îêòÿáðÿ â Äóáíå. Èìïóëüñíûé âûñîêîïî-
òî÷íûé ðåàêòîð ÈÁÐ-2 â ËÍÔ ÎÈßÈ ÿâëÿåòñÿ îäíèì èç
íåìíîãî÷èñëåííûõ íåéòðîííûõ èñòî÷íèêîâ, ïîçâîëÿþ-
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department of Dubna International University. This work-
shop is one of the most specialized meetings in Russia de-
voted to computer molecular dynamical simulations for the
physical-chemical and biophysical problems. The work-
shop covered a wide spectrum of molecular modelling top-
ics in the biomolecular research: DNA and protein folding,
nanoclusters, lipid membranes, quantum biophysics, molec-
ular simulation of the physical-chemical systems and paral-
lel-vector computing. Apart from the wide ranged discus-
sions, the workshop was aimed at a specialized field — the
molecular simulations of bio- and nanostructures on the ba-
sis of high-speed computing facilities.

«Crystallography at High Pressures»

Since 1996 the International Union of Crystallography
(IUCr) has been regularly organizing workshops «Crystal-

lography at High Pressures» on the basis of the leading
world research centres where investigations at high pres-
sures are carried out. The latest international workshop in
this series organized by the IUCr Commission on High
Pressures and the Frank Laboratory of Neutron Physics
(FLNP) was held in Dubna on 28 September – 1 October
2006. The pulsed high-flux reactor IBR-2 at JINR’s FLNP is
one of few neutron sources where condensed matter investi-
gations are conducted at high pressures by neutron scatter-
ing methods. The considerable interest of the international
community to the achievements of JINR in this field of sci-
ence has predetermined the choice of Dubna as the location
for the latest workshop. In 1994 and 1999 the international
seminars «Neutron Investigations at High Pressures» were
already organized at JINR and the characteristic topics of
these seminars were included in the programme of the
workshop.
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ùèõ ìåòîäàìè ðàññåÿíèÿ íåéòðîíîâ ïðîâîäèòü èññëå-
äîâàíèÿ êîíäåíñèðîâàííûõ ñðåä ïðè âûñîêèõ äàâëåíè-
ÿõ. Áîëüøîé èíòåðåñ ìåæäóíàðîäíîãî ñîîáùåñòâà ê äî-
ñòèæåíèÿì ÎÈßÈ â ýòîé îáëàñòè íàóêè è îáóñëîâèë
âûáîð Äóáíû â êà÷åñòâå ìåñòà ïðîâåäåíèÿ î÷åðåäíîãî
ñîâåùàíèÿ. Â 1994 è 1999 ã. â ÎÈßÈ óæå ïðîõîäèëè
ìåæäóíàðîäíûå ñåìèíàðû «Íåéòðîííûå èññëåäîâàíèÿ
ïðè âûñîêèõ äàâëåíèÿõ», è òðàäèöèîííàÿ òåìàòèêà ýòèõ
ñåìèíàðîâ áûëà âêëþ÷åíà â ïðîãðàììó ñîâåùàíèÿ.

Â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå áîëåå 80 ÷å-
ëîâåê èç íàó÷íûõ öåíòðîâ Ðîññèè, Ïîëüøè, Ôðàíöèè,
Ãåðìàíèè, Âåëèêîáðèòàíèè, ÑØÀ, Êàíàäû, ÞÀÐ, ßïî-
íèè. Óñòíàÿ ïðîãðàììà ñîñòîÿëà èç 10 ñïåöèàëèçèðî-
âàííûõ çàñåäàíèé ïî íàèáîëåå ïåðñïåêòèâíûì íàïðà-
âëåíèÿì èññëåäîâàíèé ñ ïëåíàðíûìè äîêëàäàìè
âåäóùèõ ñïåöèàëèñòîâ. Ïîìèìî ýòîãî áûëè
îðãàíèçîâàíû äâå ñòåíäîâûå ñåññèè.

Ïîñëå îòêðûòèÿ ñîâåùàíèÿ ïðåäñåäàòåëåì îðãàíè-
çàöèîííîãî êîìèòåòà À. Ì. Áàëàãóðîâûì äèðåêòîð
ËÍÔ À. Â. Áåëóøêèí ïðåäñòàâèë îáçîðíóþ ëåêöèþ
«ËÍÔ, ÎÈßÈ è èìïóëüñíûé ðåàêòîð ÈÁÐ-2». Îáçîð ñî-
âðåìåííîãî ñîñòîÿíèÿ ýêñïåðèìåíòàëüíûõ èññëåäîâà-
íèé è òåîðèè â îáëàñòè ïðîñòûõ ýëåìåíòîâ áûë ñäåëàí â
äîêëàäàõ Ê. Òàêåìóðû (ßïîíèÿ), Å. Ã. Ìàêñèìîâà (Ðîñ-
ñèÿ), Ì. Õàíôëàíäà (Ôðàíöèÿ), Õ. Êîõàíîôôà (Âåëèêî-

áðèòàíèÿ). Íà çàñåäàíèè «Ìîëåêóëÿðíûå ñîåäèíåíèÿ»
â âûñòóïëåíèÿõ È. Í. Ãîí÷àðåíêî (Ôðàíöèÿ) è
Ì. È. Åðåìöà (Ãåðìàíèÿ) îáñóæäàëèñü íîâûå ôàçû âû-
ñîêîãî äàâëåíèÿ ìîëåêóëÿðíîãî âîäîðîäà, àçîòà è êè-
ñëîðîäà. Ñ. Ñêàíäîëî (Èòàëèÿ) ðàññêàçàë î ïðîãðåññå â
òåîðåòè÷åñêèõ ab initio èññëåäîâàíèÿõ äèîêñèäà óãëåðî-
äà. Â õîäå çàñåäàíèÿ «Ôèçè÷åñêèå ñâîéñòâà è ìàãíèò-
íûå ñòðóêòóðû» â äîêëàäàõ È. Ìèðàáî (Ôðàíöèÿ),
Ä. Ï. Êîçëåíêî (ÎÈßÈ) è ß. ßî (Êàíàäà) îáñóæäàëèñü
íîâûå èíäóöèðîâàííûå äàâëåíèåì ÿâëåíèÿ, íàáëþäàå-
ìûå â ñëîæíûõ ìàãíèòíûõ îêñèäàõ, à òàêæå ñâåðõïðî-
âîäèìîñòü â ìîëåêóëÿðíûõ ãèäðèäàõ.

Îáçîð äîñòèæåíèé â îáëàñòè ìàòåðèàëîâåäåíèÿ è
ñèíòåçà íîâûõ ìàòåðèàëîâ ñ ïðèìåíåíèåì âûñîêîãî äà-
âëåíèÿ áûë ñäåëàí â äîêëàäàõ Äæ. Ý. Ëîâòåðà (ÞÀÐ),
Å. À. Ãðèãîðüÿíöà (Âåëèêîáðèòàíèÿ), Â. Ë. Ñîëîæåíêî
(Ôðàíöèÿ), À. À. Áåëèêà (ßïîíèÿ). Èññëåäîâàíèÿ ïðè
âûñîêèõ äàâëåíèÿõ äëÿ ðåøåíèÿ çàäà÷ ìèíåðàëîãèè è
ãåîôèçèêè îáñóæäàëèñü â äîêëàäàõ Þ. Ñ. Ãåíøàôòà
(Ðîññèÿ), È. Þ. Êàíòîðà (Ãåðìàíèÿ) è Ò. È. Èâàíêèíîé
(ÎÈßÈ).

Îñîáîå âíèìàíèå áûëî óäåëåíî îáñóæäåíèþ ñîâðå-
ìåííûõ òåõíè÷åñêèõ äîñòèæåíèé è ðàçâèòèþ ïðèáîð-
íîé áàçû äëÿ ýêñïåðèìåíòîâ ïðè âûñîêèõ äàâëåíèÿõ.
Êîíñòðóêöèè íîâûõ êàìåð äëÿ ñîçäàíèÿ äàâëåíèé, íî-
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More than 80 participants from the research centres of
Russia, Poland, France, Germany, Great Britain, the USA,
Canada, South Africa and Japan took part in the workshop.
The oral presentation programme of the workshop included
10 specialized sessions covering the most promising re-
search directions, where the leading specialists made ple-
nary reports. In addition, two poster sessions were
organized.

After the chairman of the Organizing Committee,
A. M. Balagurov, opened the workshop, FLNP Director
A. V. Belushkin presented an overview «JINR, FLNP and
the Pulsed Reactor IBR-2». The state of the art review of ex-
perimental investigations and theories in the field of simple
elements was given in the reports of K. Takemura (Japan),
E. G. Maksimov (Russia), M. Hanfland (France), J. Ko-
hanoff (Great Britain). At the session «Molecular Solids»
new high-pressure phases of molecular hydrogen, nitrogen
and oxygen were discussed in the reports of I. N. Gon-
charenko (France) and M. I. Eremets (Germany). S. Scan-
dolo (Italy) spoke about the progress in theoretical ab initio
studies of carbon dioxide. During the session «Physical
Properties and Magnetic Structures», new pressure-induced

phenomena observed in complex magnetic oxides, as well
as superconductivity in molecular hydrides, were consid-
ered in the reports of I. Mirebeau (France), D. P. Kozlenko
(JINR) and Y. Yao (Canada). An overview of achievements
in the field of materials science and synthesis of new materi-
als under high pressures was made in the reports of
J. E. Lowther (South Africa), E. A. Gregoryanz (Great
Britain), V. L. Solozhenko (France), A. A. Belik (Japan).
High-pressure investigations for mineralogy and geo-
physics were discussed in the reports of Yu. S. Genshaft
(Russia), I. Yu. Kantor (Germany) and T. I. Ivankina
(JINR).

Particular attention was given to the discussion of the
state-of-the-art technical advances and development of in-
strumental base for high-pressure experiments. Designs of
new high-pressure cells, new opportunities to perform stud-
ies at the facilities of the leading research centres, new soft-
ware to process experimental results, development of new
methods of research at high pressures were reported by
Y. Le Godec (France), Y. Wang (USA), Y. Zhao (USA),
M. Krisch (France) and B. P. Tolochko (Russia).
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âûå âîçìîæíîñòè äëÿ ïðîâåäåíèÿ èññëåäîâàíèé íà
óñòàíîâêàõ â âåäóùèõ íàó÷íûõ öåíòðàõ, íîâîå ïðî-
ãðàììíîå îáåñïå÷åíèå äëÿ îáðàáîòêè ðåçóëüòàòîâ ýêñ-
ïåðèìåíòîâ, ðàçâèòèå íîâûõ ìåòîäîâ èññëåäîâàíèÿ ïðè
âûñîêèõ äàâëåíèÿõ áûëè ïðåäñòàâëåíû â äîêëàäàõ
ß. Ëå Ãîäåêà (Ôðàíöèÿ), ß. Âàíãà (ÑØÀ), Þ. Æàî
(ÑØÀ), Ì. Êðèøà (Ôðàíöèÿ) è Á. Ï. Òîëî÷êî (Ðîññèÿ).

Å. Â. Áîëäûðåâà (Ðîññèÿ) è Ì. Ïîäñÿäëî (Ïîëüøà)
ðàññêàçàëè î íîâûõ ðåçóëüòàòàõ èññëåäîâàíèé îðãàíè-
÷åñêèõ ìàòåðèàëîâ, èìåþùèõ, â ÷àñòíîñòè, ïðèìåíåíèå
â ôàðìàêîëîãèè. Â äîêëàäàõ Â. Â. Áðàæêèíà (Ðîññèÿ),

Ò. Õàòòîðè (ßïîíèÿ) è Ì. Ãàòðè (Âåëèêîáðèòàíèÿ) îáñó-
æäàëèñü èíòåðåñíûå ÿâëåíèÿ â ñòðóêòóðíîì ïîâåäåíèè
æèäêîñòåé è àìîðôíûõ ìàòåðèàëîâ ïîä äàâëåíèåì. Ðå-
çóëüòàòû ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäî-
âàíèé óãëåðîäà â óñëîâèÿõ ýêñòðåìàëüíûõ âîçäåéñòâèé
âûñîêèõ äàâëåíèé è òåìïåðàòóð áûëè ïðåäñòàâëåíû â
äîêëàäàõ Â. À. Ñîìåíêîâà (Ðîññèÿ) è À. Êîððåà (ÑØÀ).

Îáñóæäåíèå ïðåäñòàâëåííûõ íà ñîâåùàíèè äîêëà-
äîâ ïîêàçàëî, ÷òî èññëåäîâàíèÿ ïðè âûñîêèõ äàâëåíèÿõ,
ïðîâîäèìûå â ÎÈßÈ íà ðåàêòîðå ÈÁÐ-2 è â äðóãèõ ðîñ-
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E. V. Boldyreva (Russia) and M. Podsiadlo (Poland)
presented new results of studies of organic materials having,
in particular, applications in pharmacology. The reports of
V. V. Brazhkin (Russia), T. Hattori (Japan) and M. Guthrie
(Great Britain) dealt with interesting phenomena in the
structural behaviour of liquids and amorphous materials un-
der pressure. The results of experimental and theoretical in-
vestigations of carbon under extreme conditions of high
pressures and temperatures were covered in the reports of
V. A. Somenkov (Russia) and A. Correa (USA).

The discussion of the reports made at the workshop has
shown that high-pressure investigations performed at JINR
at the IBR-2 reactor and in other Russian research centres
are carried out at a high international level.

In view of the forthcoming long shutdown of the IBR-2
reactor for planned modernization in 2007, the international
workshop «Crystallography at High Pressures» has un-
doubtedly played an important part in establishing new con-
tacts with other research centres, on the basis of which the
continuation of scientific investigations in this direction will
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Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà, 1 îêòÿáðÿ.
Ó÷àñòíèêè ìåæäóíàðîäíîãî

ñîâåùàíèÿ «Êðèñòàëëîãðàôèÿ
ïðè âûñîêèõ äàâëåíèÿõ»

Frank Laboratory of Neutron Physics,
1 October. Participants of the

international workshop
«Crystallography at High Pressures»
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ñèéñêèõ íàó÷íûõ öåíòðàõ, âûïîëíÿþòñÿ íà
âûñîêîì ìåæäóíàðîäíîì óðîâíå.

Ââèäó ïðåäñòîÿùåé äëèòåëüíîé îñòàíîâêè
ðåàêòîðà ÈÁÐ-2 íà ïëàíîâóþ ìîäåðíèçàöèþ â
2007 ã. ïðîâåäåíèå ìåæäóíàðîäíîãî ñîâåùàíèÿ
«Êðèñòàëëîãðàôèÿ ïðè âûñîêèõ äàâëåíèÿõ», íå-
ñîìíåííî, ñûãðàëî áîëüøóþ ðîëü â óñòàíîâëåíèè
íîâûõ êîíòàêòîâ ñ äðóãèìè èññëåäîâàòåëüñêèìè
öåíòðàìè äëÿ ïðîäîëæåíèÿ íàó÷íûõ èññëåäîâà-
íèé â ýòîì íàïðàâëåíèè â ðàìêàõ ñòðàòåãè÷åñêîãî
ïëàíà ðàçâèòèÿ ÎÈßÈ â îáëàñòè êîíäåíñèðîâàí-
íûõ ñðåä. Îðãêîìèòåò è ïðîãðàììíûé êîìèòåò
ñîâåùàíèÿ âûðàæàþò ãëóáîêóþ áëàãîäàðíîñòü
äèðåêöèè ÎÈßÈ, Ôåäåðàëüíîìó àãåíòñòâó ïî
íàóêå è èííîâàöèÿì ÐÔ, Ðîññèéñêîìó ôîíäó
ôóíäàìåíòàëüíûõ èññëåäîâàíèé è Ìåæäóíàðîä-
íîìó ñîþçó êðèñòàëëîãðàôîâ çà ïîääåðæêó
ñîâåùàíèÿ.

Ä. Ï. Êîçëåíêî

� Áîãîëþáîâ Í. Í. Ñîáðàíèå íàó÷íûõ òðóäîâ: Â 12 ò. / Îòâ.
ðåä.: À. Ä. Ñóõàíîâ. — (Êëàññèêè íàóêè). — Ò. 4: Ìàòåìà-
òèêà è íåëèíåéíàÿ ìåõàíèêà. Íåëèíåéíàÿ ìåõàíèêà,
1945–1974 / Ðåä.: Þ. À. Ìèòðîïîëüñêèé è À. Ä. Ñóõà-
íîâ. — Ì.: Íàóêà, 2006. — 432 ñ. — Áèáëèîãð. â êîíöå ÷.
Bogoliubov N. N. Collection of scientific papers: in 12 v. /
Chief editor: A. D. Sukhanov. — (Scholars of Science). —
V. 4: Mathematics and Nonlinear Mechanics, 1945–1974 /
Eds.: Yu. A. Mitropolsky and A. D. Sukhanov. — Ì.: Nauka,
2006. — 432 p. — Bibliogr.: end of papers.

� ×å÷åëüíèöêèé À. Ì. Âîÿäæåð 1: Âðåìÿ Ïðåäâèäåíèÿ è
Âðåìÿ Èìåíèí. — Äóáíà: Ôåíèêñ+, 2005. — 16 ñ. — Áè-
áëèîãð.: ñ.14–15.
Chechelnitsky A. M. Voyager 1: Time of Prediction and Time
of Name Day. — Dubna: Phoenix+, 2005. — 16 p. — Bibli-
ogr.: pp. 14–15.

� Îáùèå ïðèíöèïû êâàíòîâîé òåîðèè ïîëÿ / Í. Í. Áîãîëþ-
áîâ, À. À. Ëîãóíîâ, À. È. Îêñàê è È. Ò. Òîäîðîâ. — Ì.: Ôèç-
ìàòëèò, 2006. — 743 ñ. — Áèáëèîãð.: ñ. 680–730.
General Concepts of Quantum Field Theory / N. N. Bogo-
liubov, A. A. Logunov, A. I. Oksak and I. T. Todorov. — M.:
Fizmatlit, 2006. — 743 p. — Bibliogr.: pp. 680–730.

� Supersymmetries and Quantum Symmetries (SQS’05): Proc.
of International Workshop, Dubna, Russia, July 27–31, 2005 /
Eds.: E. A. Ivanov and B. M. Zupnik. — Dubna: JINR,
2006. — 455 p.: ill. — (JINR; E2-2006-50). — Bibliogr.: end
of papers. Heading (Â íàäçàã.): Joint Inst. for Nuclear Re-
search. Bogoliubov Lab. of Theoretical Physics.

� Advanced Research Workshop on High Energy Spin Physics
(11; 2005; Dubna), XI Advanced Research Workshop on High
Energy Spin Physics (DUBNA-SPIN-05), Dubna, 27 Sept. –
1 Îñt., 2005: Proc. / Eds.: A. V. Efremov and S. V. Golosko-
kov. — Dubna: JINR, 2006. — 543 p.: ill. — (JINR;
E1,2-2006-105). — Bibliogr.: end of papers.

� Áèáëèîãðàôè÷åñêèé óêàçàòåëü ðàáîò ñîòðóäíèêîâ Îáúåäè-
íåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé / Îáúåäèíåííûé
èíñòèòóò ÿäåðíûõ èññëåäîâàíèé. ÍÒÁ. — ×. 45: 2005. —
Äóáíà: ÎÈßÈ, 2006. — 268 ñ. — (ÎÈßÈ; 2006-103) .
Bibliographic Index of Papers by Staff Members of the Joint
Institute for Nuclear Research / the Joint Institute for Nuclear
Research. STL. — Part 45: 2005. — Dubna: JINR, 2006. —
268 p. — (JINR; 2006-103).

� Bogoliubov Laboratory. 50 Years / Joint Institute for Nuclear
Research. Bogoliubov Lab. of Theoretical Physics; Ed.: D. V.
Shirkov. — Dubna: JINR, 2006. — 288 p.: ill. — (JINR;
2006-126). — Bibliogr.: end of papers.

� International Workshop on Crystallography at High Pressures
(2006; Dubna). International Workshop on Crystallography at
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be possible within the framework of the JINR strate-
gic development plan in the field of condensed matter.
The Organizing Committee and the Programme Com-
mittee of the workshop express profound gratitude to
the JINR Directorate, the Federal Agency for Science
and Innovations of the Russian Federation, the
Russian Foundation for Basic Research and the
International Union of Crystallography for the
support of the workshop.

D. P. Kozlenko



High Pressures, Dubna, Sept. 28 – Oct. 1, 2006: Ab-
stracts. — Dubna: JINR, 2006. — 84 p.: ill. — (JINR;
E14-2006-117).

� Relativistic Nuclear Physics and Quantum Chromody-
namics: Book of Abstracts of the XVIII International
Baldin Seminar on High Energy Physics Problems

(Baldin ISHEPP XVIII), Dubna, Russia, Sept. 25–30,
2006. — Dubna: JINR, 2006. — 169 p.: ill. — (JINR;
E1,2-2006-129). — Bibliogr.: end of papers.

� Ïèñüìà â Ý×Àß. 2006. Ò. 3, ¹ 5(134), ¹ 6(135).
Particles and Nuclei, Letters. 2006. V. 3, No. 5(134),
No. 6(135).
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Ý×Àß PARTICLES AND NUCLEI

Âûøëè â ñâåò î÷åðåäíûå âûïóñêè æóðíàëà «Ôèçè-
êà ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà».
� Âûïóñê 4 (2006. Ò. 37) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Ñâèðèí Ì. È. Òåñòèðîâàíèå îñíîâíûõ ôåíîìåíîëî-
ãè÷åñêèõ ìîäåëåé ïëîòíîñòè óðîâíåé ÿäåð.

Àðòeìîâ À. Ñ., Àôàíàñüåâ Ñ. Â. Èñïîëüçîâàíèå âíó-
òðåííèõ ìèøåíåé äëÿ êîíòðîëÿ õàðàêòåðèñòèê ïó÷êà
÷àñòèö â ñèíõðîòðîíàõ.

Àæãèðåé Ë. Ñ., Þäèí Í. Ï. Ðåëÿòèâèñòñêèå äåéòðî-
íû: èõ äèíàìèêà è ñòðóêòóðà â ñòîëêíîâåíèÿõ ñ íó-
êëîíàìè è ÿäðàìè.

Êîçëîâ À. Â. Äåéñòâèå íåéòðîííîãî îáëó÷åíèÿ íà ìå-
òàëëû ïðè ðàçëè÷íûõ òåìïåðàòóðàõ è âîçìîæíîñòü
ñàìîîðãàíèçàöèè ïðîòåêàþùèõ ïðè ýòîì ïðîöåññîâ.

Òèìîøåíêî Ñ. Ë., Åìåëüÿíîâ Â. Ì. Ðîæäåíèå âåêòîð-
íûõ ìåçîíîâ â óëüòðàïåðèôåðè÷åñêèõ ÿäðî-ÿäåðíûõ
âçàèìîäåéñòâèÿõ.

Êîïåëèîâè÷ Â. Á. Ïåíòàêâàðêè â êèðàëüíûõ ñîëèòîí-
íûõ ìîäåëÿõ.

� Âûïóñê 5 (2006. Ò. 37) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Áèñíîâàòûé-Êîãàí Ã. Ñ. Âñïëåñêè êîñìè÷åñêîãî
ãàììà-èçëó÷åíèÿ: íàáëþäåíèÿ è ìîäåëèðîâàíèå.

Àõìåòçÿíîâà Ý. Í., Äîëãîïîëîâ M. B., Äóáèíèí Ì. Í.

Íàðóøåíèå CP-èíâàðèàíòíîñòè â äâóõäóáëåòíîì
õèããñîâñêîì ñåêòîðå ÌÑÑÌ.

Àëêàëàåâ Ê. Á. Äèíàìèêà êàëèáðîâî÷íûõ ïîëåé âûñ-
øèõ ñïèíîâ â ïðîñòðàíñòâå AdS d ðàçìåðíîñòè d (5.

Íèêèøîâ À. È. Î ôåíîìåíîëîãè÷åñêîé òðåõãðàâè-
òîííîé âåðøèíå.

Áàòóñîâ Â. Þ., Áóäàãîâ Þ. À., Êóëü÷èöêèé Þ. À., Ëÿ-

áëèí Ì. Â., Íåññè Ì., Ðóñàêîâè÷ Í. À., Ñèñàêÿí À. Í.,

Òîïèëèí Í. Ä., Õóáóà Ä. È. Àäðîííûé òàéë-êàëîðè-
ìåòð óñòàíîâêè ATLAS: îïûò ñîçäàíèÿ ïðîòîòèïîâ
è ìàññîâîãî ïðîèçâîäñòâà ìîäóëåé.

Regular issue of the journal «Physics of Elementary
Particles and Atomic Nuclei» has been published.
� Issue 4 (2006. V. 37) includes:

Svirin M. I. Testing of Main Phenomenological Models
of Nuclear Level Density.

Artiomov A. S., Afanasiev S. V. Application of Internal
Targets for Beam Particle Characteristics Control in Syn-
chrotrons.

Azhgirey L. S., Yudin N. P. Relativistic Deuterons: Their
Dynamics and Structure in Collisions with Nucleons and
Nuclei.

Kozlov A. V. The Effect of Neutron Irradiation on Metals
under Different Temperatures and the Opportunity of
Self-organization of Processes Occurring in Them.

Timoshenko S. L., Emeliyanov V. M. Vector Mesons Pro-
duction in Ultraperipheral Nucleus–Nucleus Interac-
tions.

Kopeliovich V. B. Pentaquarks in Chiral Soliton Models.

� Issue 5 (2006. V. 37) includes:

Bisnovatyi-Kogan G. S. Cosmic Gamma Ray Bursts: Ob-
servations and Modelling.

Akhmetzyanova E. N., Dolgopolov M. V., Dubinin M. N.

CP Violation in the Two-Doublet Higgs Sector of the
MSSM.

Alkalaev K. B. Dynamics of Higher-Spin Gauge Fields
in AdS d Space of Dimension d (5.

Nikishov A. I. On Phenomenological Three Graviton
Vertex.

Batusov V. Yu., Budagov Yu. A., Kulchitsky Yu. À., Liab-

lin M. V., Nessi Ì., Russakovich N. A., Sissakian A. N.,

Topilin N. D., Khubua D. I. Hadron Tile-Calorimeter of
ATLAS: The Experience of Prototypes Construction
and Modules Mass Production
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2007
101-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ 18–19 ÿíâàðÿ, Äóáíà

Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå «Êëàññè÷åñêèå è êâàíòîâûå
èíòåãðèðóåìûå ñèñòåìû»

22–25 ÿíâàðÿ, Äóáíà

III Ìåæäóíàðîäíûé ñèìïîçèóì «Ïðîáëåìû áèîõèìèè, ðàäèàöèîííîé
è êîñìè÷åñêîé áèîëîãèè»

24–28 ÿíâàðÿ,
Ìîñêâà, Äóáíà

Ðàáî÷åå ñîâåùàíèå «Íåéòðèííàÿ ôèçèêà íà óñêîðèòåëÿõ» 25–27 ÿíâàðÿ, Äóáíà

Ñîâåùàíèå ðàáî÷åé ãðóïïû ïðè ïðåäñåäàòåëå ÊÏÏ 14 ôåâðàëÿ, Äóáíà

Ñîâåùàíèå ðàáî÷åé ãðóïïû Ôèíàíñîâîãî êîìèòåòà 20 ôåâðàëÿ, Äóáíà

Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ 21–22 ôåâðàëÿ, Äóáíà

Ñîâåùàíèå «Óñêîðèòåëè ÷àñòèö è ÿäåð. Ïðîøëîå, íàñòîÿùåå, áóäóùåå»,
ïîñâÿùåííîå 100-ëåòèþ Â. È. Âåêñëåðà

4 ìàðòà, Äóáíà

Ñîâåùàíèå êîìèññèè ÎÎÍ ïî òðàíñãðàíè÷íîìó ïåðåíîñó âîçäóøíûõ
çàãðÿçíåíèé â Åâðîïå

5–9 ìàðòà, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå
êîíäåíñèðîâàííûõ ñðåä

Àïðåëü, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé ôèçèêå Àïðåëü, Äóáíà

Ìåðîïðèÿòèÿ, ïîñâÿùåííûå 50-ëåòèþ ñîçäàíèÿ óñêîðèòåëÿ ñèíõðîôàçîòðîí Àïðåëü, Ìîñêâà

XII Êîíôåðåíöèÿ îïåðàòîðîâ è ïîëüçîâàòåëåé ñåòè ñïóòíèêîâîé ñâÿçè
è âåùàíèÿ ÐÔ

18–19 àïðåëÿ, Äóáíà
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2007
101st session of the JINR Scientific Council 18–19 January, Dubna

International Workshop «Classical and Quantum Integrable Systems» 22–25 January, Dubna

III International Symposium «Problems of Biochemistry, Radiation
and Space Biology»

24–28 January,
Moscow, Dubna

Workshop «Neutrino Physics at Accelerators» 25–27 January, Dubna

Meeting of the CP chairman working group 14 February, Dubna

Meeting of the Finance Committee working group 20 February, Dubna

Meeting of the JINR Finance Committee 21–22 February, Dubna

Meeting «Particle and Nucleus Accelerators. Past. Present. Future»
dedicated to the centenary of V. I. Veksler’s birth

4 March, Dubna

Meeting of the UN Commission on Transboundary Air Pollution in Europe 5–9 March, Dubna

Session of the Programme Advisory Committee for Condensed Matter Physics April, Dubna

Session of the Programme Advisory Committee for Nuclear Physics April, Dubna

Undertakings dedicated to the 50th anniversary of the Synchrophasotron construction April, Moscow

XII Conference of Operators and Users of RF Satellite Communication and
Broadcasting Net

18–19 April, Dubna

ÏËÀÍ ÑÎÂÅÙÀÍÈÉ ÎÈßÈ
SCHEDULE OF JINR MEETINGS



Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö Àïðåëü, Äóáíà

Ñîâåùàíèå Êîîðäèíàöèîííîãî ñîâåòà ïî ñîòðóäíè÷åñòâó Áåëîðóññèè ñ ÎÈßÈ
è Ýêñïåðòíîé êîìèññèè ïî ñîâìåñòíûì ïðîåêòàì

Àïðåëü, Ìèíñê

XIV Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè 23–26 ìàÿ, Äóáíà

Ìåæäóíàðîäíûé ñèìïîçèóì «Ôèçèêà òÿæåëûõ èîíîâ», ïîñâÿùåííûé 50-ëåòèþ
Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà

25–27 ìàÿ, Äóáíà

«Ñîâðåìåííûå ìåòîäû ðàäèîñïåêòðîñêîïèè â èññëåäîâàíèè ñòðóêòóðû
è ôóíêöèè áèîïîëèìåðîâ»

28 ìàÿ – 2 èþíÿ, Äóáíà

Âûñòàâêà «Íàóêà ñáëèæàåò íàðîäû» 3–7 èþíÿ, Àëìà-Àòà

102-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ 8–9 èþíÿ, Äóáíà

XVI Ìåæäóíàðîäíûé êîëëîêâèóì «Èíòåãðèðóåìûå ñèñòåìû
è êâàíòîâûå ñèììåòðèè»

14–16 èþíÿ, Ïðàãà

Ìåæäóíàðîäíîå ñîâåùàíèå «Ìþîííûé êàòàëèç è ñîïóòñòâóþùèå òåìû» 21–23 èþíÿ, Äóáíà

Ìåæäóíàðîäíàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà 23 èþíÿ – 8 èþëÿ,
Äóáíà

4-ÿ Ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ ëåòíÿÿ øêîëà
«ßäåðíûå ìåòîäû è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå»

8–19 èþëÿ, Ïðàãà

Ìåæäóíàðîäíîå ñîâåùàíèå «Ñóïåðñèììåòðèè è êâàíòîâûå ñèììåòðèè» 23–27 èþëÿ, Äóáíà

IX Ìåæäóíàðîäíàÿ Ãîìåëüñêàÿ øêîëà-ñåìèíàð
«Àêòóàëüíûå ïðîáëåìû ôèçèêè ìèêðîìèðà»

23 èþëÿ – 3 àâãóñòà,
Ãîìåëü

Ìåæäóíàðîäíàÿ øêîëà «Àêòóàëüíûå ïðîáëåìû â àñòðîôèçèêå è êîñìîëîãèè» Èþëü, Äóáíà
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Session of the Programme Advisory Committee for Particle Physics April, Dubna

Meeting of the Coordination Council on Cooperation of Belarus with JINR
and the Expertise Commission on Joint Projects

April, Minsk

14th International Seminar on Interaction of Neutrons with Nuclei 23–26 May, Dubna

International Symposium «Heavy Ion Physics» dedicated to the 50th anniversary
of the Flerov Laboratory of Nuclear Reactions

25–27 May, Dubna

«The Modern Methods of Radiospectroscopy in Study of Structure and Function
of Biopolymers»

28 May – 2 June, Dubna

Exhibition «Science Bringing Nations Together» 3–7 June, Almaty

The 102nd session of the JINR Scientific Council 8–9 June, Dubna

XVI International Colloquium «Integrable Systems and Quantum Symmetries» 14–16 June, Prague

International Workshop «Muon Catalyzed Fusion and Related Topics» 21–23 June, Dubna

International Summer Student Practice 23 June – 8 July, Dubna

4th International Student Summer School
«Nuclear Physics Methods and Accelerators in Biology and Medicine»

8–19 July, Prague

International Meeting «Supersymmetries and Quantum Symmetries» 23–27 July, Dubna

IX International Gomel School-Seminar «Urgent Problems of Microworld Physics» 23 July – 3 August,
Gomel, Belarus



Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî ñîâðåìåííîé ôèçèêå 13–20 àâãóñòà,
Óëàí-Áàòîð

XV Åâðîïåéñêàÿ øêîëà ïî ôèçèêå âûñîêèõ ýíåðãèé 19 àâãóñòà – 1 ñåíòÿáðÿ,
Ïðàãà

Ðàáî÷åå ñîâåùàíèå ñîòðóäíè÷åñòâà ÒÓÑ Àâãóñò–ñåíòÿáðü, Äóáíà

Ìåæäóíàðîäíîå ñîâåùàíèå ïî ýëåêòðîí-ïîçèòðîííûì êîëëàéäåðàì —
VII Ñåìèíàð ïàìÿòè Â. Ï. Ñàðàíöåâà

2–8 ñåíòÿáðÿ, Àëóøòà

XII Ðàáî÷åå ñîâåùàíèå ïî ñïèíîâîé ôèçèêå ïðè âûñîêèõ ýíåðãèÿõ 3–7 ñåíòÿáðÿ, Äóáíà

XX Ìåæäóíàðîäíûé ñåìèíàð ïî óñêîðèòåëÿì çàðÿæåííûõ ÷àñòèö 9–15 ñåíòÿáðÿ, Àëóøòà

XXI Ìåæäóíàðîäíûé ñèìïîçèóì ïî ÿäåðíîé ýëåêòðîíèêå è êîìïüþòèíãó 10–16 ñåíòÿáðÿ, Âàðíà

Ìåæäóíàðîäíîå ñîâåùàíèå «Ôèçèêà î÷åíü áîëüøèõ ìíîæåñòâåííîñòåé» 17–20 ñåíòÿáðÿ, Äóáíà

Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå ïî ïåðåäíåé êàëîðèìåòðèè íà ëèíåéíîì
êîëëàéäåðå

Îêòÿáðü, Ìèíñê

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé ôèçèêå Íîÿáðü, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö Íîÿáðü, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ
ñðåä

Íîÿáðü, Äóáíà

Ñîâåùàíèå Êîîðäèíàöèîííîãî ñîâåòà ïî ñîòðóäíè÷åñòâó Áåëîðóññèè ñ ÎÈßÈ Íîÿáðü–äåêàáðü, Ìèíñê
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International School on Hot Points in Astrophysics and Cosmology July, Dubna

International Conference on Modern Physics 13–20 August, Ulan-Bator

XV European School on High Energy Physics 19 August – 1 September,
Prague

Workshop on TUS Track Facility Collaboration August–September, Dubna

International Meeting on Electron-Positron Colliders —
VII Seminar in Memory of V. P. Sarantsev

2–8 September,
Alushta, Ukraine

XXII Workshop on High Energy Spin Physics 3–7 September, Dubna

XX International Seminar on Charged Particle Accelerators 9–15 September,
Alushta, Ukraine

XXI International Symposium on Nuclear Electronics and Computing 10–16 September,
Varna, Bulgaria

International Meeting «Very High Multiplicity Physics» 17–20 September, Dubna

International Workshop on Forefront Calorimetry on Linear Collider October, Minsk

Session of the Programme Advisory Committee for Nuclear Physics November, Dubna

Session of the Programme Advisory Committee for Particle Physics November, Dubna

Session of the Programme Advisory Committee for Condensed Matter Physics November, Dubna

Meeting of the Coordination Committee on Cooperation of Belarus with JINR November–December,
Minsk
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