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Äàííûå êîëëàáîðàöèè EGRET (Energetic Gamma
Rays Experiment Telescope) ïî äèôôóçíûì ãàììà-ëó÷àì
ïîêàçûâàþò ÿðêî âûðàæåííûé èçáûòîê ñèãíàëà ïðè
ýíåðãèè ñâûøå 1 ÃýÂ ïî ñðàâíåíèþ ñî ñòàíäàðòíîé ãà-
ëàêòè÷åñêîé ìîäåëüþ. Ýòîò èçáûòîê ñ îäèíàêîâûì
ñïåêòðîì âèäåí ïî âñåì íàïðàâëåíèÿì íà íåáå, êàê è
îæèäàåòñÿ, åñëè èìååò ìåñòî àííèãèëÿöèÿ òåìíîé ìàòå-
ðèè. Ýòà ãèïîòåçà äåòàëüíî èçó÷àåòñÿ. Ýíåðãåòè÷åñêèé
ñïåêòð èçáûòî÷íîãî ñèãíàëà èñïîëüçóåòñÿ äëÿ ïîëó÷å-
íèÿ îãðàíè÷åíèÿ íà ìàññó WIMP (ñëàáî âçàèìîäåéñòâó-
þùåé ìàññèâíîé ÷àñòèöû) â ðàéîíå 50–100 ÃýÂ, â òî
âðåìÿ êàê óãëîâûå ðàñïðåäåëåíèÿ èñïîëüçóþòñÿ äëÿ íà-
õîæäåíèÿ ïðîôèëÿ ïëîòíîñòè òåìíîé ìàòåðèè, êîòîðûé
ñîîòâåòñòâóåò òðèàêñèàëüíîìó èçîòåðìè÷åñêîìó ãàëî ñ
äîïîëíèòåëüíîé ñîñðåäîòî÷åííîé â ãàëàêòè÷åñêîé
ïëîñêîñòè òåìíîé ìàòåðèåé. Ïîñëåäíÿÿ æåñòêî ñêîððå-
ëèðîâàíà ñ êîëüöîì çâåçä â ïëîñêîñòè íàøåé Ãàëàêòèêè,
ðàñïîëîæåííûì íà ðàññòîÿíèè 14 êïê è âîçíèêøèì,
ïðåäïîëîæèòåëüíî, èç-çà ïðèëèâíîãî ðàçðóøåíèÿ êàð-
ëèêîâîé ãàëàêòèêè. Ïîêàçàíî, ÷òî ýòî êîëüöî òåìíîé
ìàòåðèè ñ ìàññîé � �8 1010 M

�
ïðèâîäèò ê çàãàäî÷íîìó

èçìåíåíèþ íàêëîíà ðîòàöèîííîé êðèâîé Ãàëàêòèêè
ïðè R R� �11 9 40, , êïê è ê óâåëè÷åíèþ ëîêàëüíîé
ïëîòíîñòè òåìíîé ìàòåðèè íà ïîâåðõíîñòè äèñêà. Ïîë-
íàÿ ìàññà ãàëî îöåíèâàåòñÿ â 3 1012� M

�
. Ýòè ñèãíàëû

àííèãèëÿöèè òåìíîé ìàòåðèè ñîãëàñóþòñÿ ñ ñóïåðñèì-
ìåòðèåé è â êîìáèíàöèè ñ âûøåïåðå÷èñëåííûìè ñâîé-
ñòâàìè ïðèâîäÿò ê èíòðèãóþùåé âîçìîæíîñòè, ÷òî èç-
áûòîê ñèãíàëà â äàííûõ EGRET äåéñòâèòåëüíî åñòü
ñëåäñòâèå àííèãèëÿöèè òåìíîé ìàòåðèè.

Äå Áóð Â., Õåðîëüä Ì., Ñàíäåð Ê., Æóêîâ Â., Ãëàäûøåâ À.,
Êàçàêîâ Ä. astro-ph/0408272.

Äîñòèæåíèÿ óñêîðèòåëüíîé òåõíèêè è ýêñïåðèìåí-
òàëüíîé ìåòîäèêè çà ïîñëåäíèå ãîäû äàëè âîçìîæíîñòü
ïîëó÷àòü áëèçêèå ê ëèíèè ñòàáèëüíîñòè íåéòðîííî-èç-
áûòî÷íûå ÿäðà ýëåìåíòîâ Z � 30. Ïðè ýòîì áûëè îòêðû-
òû íîâûå ÿâëåíèÿ, êîòîðûå èçìåíèëè íàøè ïðåäñòàâëå-
íèÿ î ìàãè÷åñêèõ ÷èñëàõ, ñòàáèëèçèðóþùåé ðîëè îáî-
ëî÷å÷íûõ ýôôåêòîâ è ñîñóùåñòâîâàíèè ôîðì â ÿäðàõ. Â
òå÷åíèå ìíîãèõ ëåò äëÿ ïîëó÷åíèÿ ýòèõ ýêçîòè÷åñêèõ
ÿäåð èñïîëüçîâàëèñü ðåàêöèè ôðàãìåíòàöèè. Îäíàêî
ïðè íåêîòîðûõ óñëîâèÿõ ðåàêöèè ìíîãîíóêëîííûõ ïå-
ðåäà÷ ïðè ýíåðãèÿõ ïó÷êà îêîëî êóëîíîâñêîãî áàðüåðà
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Bogoliubov Laboratory
of Theoretical Physics

The diffuse galactic EGRET (Energetic Gamma Rays
Experiment Telescope) gamma-ray data show a clear excess
for energies above 1 GeV in comparison with the expecta-
tions from conventional galactic models. The excess is seen
with the same spectrum in all sky directions, as expected for
Dark Matter (DM) annihilation. This hypothesis is investi-
gated in detail. The energy spectrum of the excess is used to
limit the WIMP (weakly interacting massive particle) mass
to the 50–100 GeV range, while the sky maps are used to de-
termine the halo density profile, which is consistent with a
triaxial isothermal halo with additional enhancement of
Dark Matter in the galactic disc. The latter is strongly corre-
lated with the ring of stars in the galactic plane at a distance
of 14 kpk from the centre, thought to originate from the tidal
disruption of a dwarf galaxy. It is shown that this ring of DM
with a mass of � �8 1010 M

�
causes a mysterious change

of slope in the Milky Way rotation curve at
R R� �11 9 40. . kpk and an increase in the local surface DM
density in the disc. The total mass of the halo is determined

to be 3 1012� M
�

. These signals of Dark Matter annihilation

are compatible with supersymmetry, and combined with all
features mentioned above provide an intriguing hint that the
EGRET excess is indeed a signal from Dark Matter annihi-
lation.

De Boer W., Herold M., Sander C., Zhukov V., Gladyshev A.,
Kazakov D. astro-ph/0408272.

Progress in accelerator technique and experimental
methodologies during the last several years made it possible
to produce light neutron-rich nuclei with Z � 30 which are
quite close to the nucleon stability line. New phenomena
were discovered enabling to revise our understanding of nu-
clear magic numbers, a stabilizing role of shell effects as
well as a shape-coexistence problem. The reactions of frag-
mentation have been known to produce these exotic nuclei
for many years. However, under some conditions multinu-
cleon transfer reactions at the bombarding energies near the
Coulomb barrier have advantages in production and regis-
tration of nuclei near the neutron drip line in comparison
with the fragmentation processes. From this point of view
the multinucleon transfer reactions were analyzed within
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èìåþò ïðåèìóùåñòâà äëÿ ñèíòåçà è ïîñëåäóþùåé ðåãè-
ñòðàöèè ÿäåð, áëèçêèõ ê ëèíèè ñòàáèëüíîñòè.

Âîçìîæíîñòè èñïîëüçîâàíèÿ ðåàêöèé ìíîãîíó-
êëîííûõ ïåðåäà÷ äëÿ ýòèõ öåëåé ïðîàíàëèçèðîâàíû â
ðàìêàõ ìîäåëè äâîéíîé ÿäåðíîé ñèñòåìû (ÄßÑ). Ðàñ-
ñ÷èòàíû ôóíêöèè âîçáóæäåíèÿ è, ñîîòâåòñòâåííî, îæè-
äàåìûå ìàêñèìàëüíûå ñå÷åíèÿ âûõîäà íåéòðîííî-èç-
áûòî÷íûõ ÿäåð. Âûõîä ÿäåð, áëèçêèõ ê ëèíèè ñòàáèëü-
íîñòè, â ðåàêöèÿõ ìíîãîíóêëîííûõ ïåðåäà÷ âîçðàñòàåò
ñ óâåëè÷åíèåì ýíåðãèè áîìáàðäèðîâêè äî òîãî ìîìåí-
òà, êîãäà ýíåðãèÿ âîçáóæäåíèÿ ýêçîòè÷åñêîãî ÿäðà ñòà-
íîâèòñÿ ðàâíîé ýíåðãåòè÷åñêîìó ïîðîãó âûëåòà íåé-
òðîíà. Èçìåðåíèå ôóíêöèè âîçáóæäåíèÿ ïîçâîëÿåò òàê-
æå îöåíèòü ýíåðãèþ ñâÿçè ýêçîòè÷åñêîãî ÿäðà.

Êðîìå òîãî, ïîêàçàíî, ÷òî ïðè ñóùåñòâóþùèõ ýêñ-
ïåðèìåíòàëüíûõ âîçìîæíîñòÿõ ìîæíî çàðåãèñòðèðî-
âàòü íåéòðîííî-èçáûòî÷íûå ÿäðà 26O, 32Ne, 36,38Mg,

42Si è 56,58,60Ca â ðåàêöèÿõ 48Ca + 232Th, 248Cm, åñëè
äàííûå ýêçîòè÷åñêèå ÿäðà ñòàáèëüíû, êàê ýòî ñëåäóåò
èç íåêîòîðûõ òåîðåòè÷åñêèõ ðàñ÷åòîâ.

Penionzhkevich Yu. E., Adamian G. G., Antonenko N. V.
JINR Preprint E7-2004-152. Dubna, 2004; submitted to «Phys.
Lett. B».

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

Ñîâðåìåííîå ïðîèçâîäñòâî äåòåêòîðîâ

â ËÂÝ ÎÈßÈ

Â ËÂÝ ÎÈßÈ â êîðïóñå ¹ 40 çàïóùåíû íîâûå
ìîùíîñòè äëÿ ðàçðàáîòêè è ñîçäàíèÿ ãàçîâûõ êîîðäè-
íàòíûõ äåòåêòîðîâ. Â îòðåìîíòèðîâàííîì êîðïóñå îð-
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the dinuclear system (DNS) model. The excitation functions
and, correspondingly, the maximum expected cross sections
for the neutron-rich product nuclei were calculated. In the
multinucleon transfer reactions a yield of nuclei near the
neutron drip line increases with the available excitation up
to the moment when the excitation energy of an exotic nu-
cleus reaches the threshold for neutron emission. In addi-
tion, the measurement of the excitation function can allow
one to estimate a binding energy of exotic nuclei.

It was also shown that with present experimental possi-
bilities one can detect the neutron-rich nuclei 26O, 32Ne,
36,38Mg, 42Si, and 56,58,60Ca in the reactions 48Ca + 232Th,
248Cm if the light exotic nuclei are stable as some theoreti-
cal calculations predict.

Penionzhkevich Yu. E., Adamian G. G., Antonenko N. V.
JINR Preprint E7-2004-152. Dubna, 2004; submitted to «Phys.
Lett. B».

Veksler and Baldin Laboratory
of High Energies

New Detector Laboratory at JINR LHE

A new Detector Laboratory for development and con-
struction of gas position sensitive detectors is opened in
building No. 40 of LHE, JINR. It includes several clean
rooms (total area ~120 m2) with a climate control, new
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Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà.
Çàìåñòèòåëü äèðåêòîðà DESY ä-ð Ð. Õàóýð,
íà÷àëüíèê ñåêòîðà ËÂÝ Þ. Â. Çàíåâñêèé,
íà÷àëüíèê îòäåëà GSI ä-ð Ã. Ìþíöåíáåðã,
íàó÷íûé ñîòðóäíèê ËÂÝ Î. Â. Ôàòååâ â
÷èñòîé êîìíàòå äëÿ ïðîèçâîäñòâà äåòåêòîðîâ

Veksler and Baldin Laboratory of High
Energies. DESY Deputy Director Dr R. Hauer,
Head of VBLHE Sector Yu. Zanevsky,
Head of GSI Department Dr G. Munzenberg,
VBLHE scientist O. Fateev in the clean room
for the detector production



ãàíèçîâàíû òðè «÷èñòûå» êîìíàòû îáùåé ïëîùàäüþ
120 ì2, óñòàíîâëåíî íîâîå íàìîòî÷íîå óñòðîéñòâî,
óïðàâëÿåìîå ñ ïîìîùüþ êîìïüþòåðà, à òàêæå ðàçëè÷-
íûå ñîâðåìåííûå ïðèáîðû è îáîðóäîâàíèå, íåîáõîäè-
ìûå äëÿ ñîçäàíèÿ äåòåêòîðîâ.

Çäåñü ñîçäàþòñÿ ïåðâûå êàìåðû ðàçìåðîì ~ 1 1� ì
äëÿ äåòåêòîðà ïåðåõîäíîãî èçëó÷åíèÿ (TRD) ýêñïåðè-
ìåíòà ALICE íà LHC â ÖÅÐÍ. Ýòîò êðóïíåéøèé äåòåê-
òîð ñîçäàåòñÿ ñîâìåñòíî ñ Óíèâåðñèòåòîì Ãåéäåëüáåð-
ãà, GSI (Äàðìøòàäò), Ôðàíêôóðòñêèì óíèâåðñèòåòîì
èì. È. Â. Ãåòå è Íàöèîíàëüíûì èíñòèòóòîì ôèçèêè
è ÿäåðíîé òåõíîëîãèè èì. Õ. Õóëóáåÿ (Áóõàðåñò, Ðóìû-
íèÿ).

Ñîâìåñòíûé ÎÈßÈ–ßïîíèÿ ýêñïåðèìåíò

íà íóêëîòðîíå

Â íà÷àëå ìàðòà êîëëàáîðàöèÿ ôèçèêîâ èç Ëàáîðàòî-
ðèè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäè-
íà è Öåíòðà ÿäåðíûõ èññëåäîâàíèé Óíèâåðñèòåòà Òîêèî
ïðîâåëè ñîâìåñòíûé ýêñïåðèìåíò íà íîâîé ñòàíöèè
âíóòðåííåé ìèøåíè íóêëîòðîíà íà ïó÷êå äåéòðîíîâ
âûñîêèõ ýíåðãèé. Öåëüþ ýêñïåðèìåíòà áûëî èññëåäîâà-
íèå îñîáåííîñòåé ïîâåäåíèÿ ñå÷åíèÿ äåéòðîí-ïðîòîí-

íîãî óïðóãîãî ðàññåÿíèÿ ïðè áîëüøèõ óãëàõ â ñèñòåìå
öåíòðà ìàññ. Àíîìàëüíîå ïîâåäåíèå ñå÷åíèÿ, èçâåñòíîå
êàê îòêëîíåíèå Ñàãàðû, ñâÿçàíî ñ ïðîáëåìàìè îïèñàíèÿ
íóêëîí-íóêëîííîãî âçàèìîäåéñòâèÿ íà ìàëûõ ðàññòîÿ-
íèÿõ è âêëàäà òðåõíóêëîííûõ ñèë. Ýòîò ýêñïåðèìåíò
áûë îäîáðåí íàó÷íî-òåõíè÷åñêèì ñîâåòîì ËÂÝ â êà÷å-
ñòâå ïåðâîïðèîðèòåòíîé çàäà÷è íà íóêëîòðîíå â
2004–2005 ãã.

Ýêñïåðèìåíò áûë ïðîâåäåí ñ èñïîëüçîâàíèåì íî-
âîé ñòàíöèè âíóòðåííåé ìèøåíè è ðåãèñòðèðóþùåé àï-
ïàðàòóðû, êîòîðàÿ áûëà ñîçäàíà â òåñíîì ñîòðóäíè÷å-
ñòâå ñ ôèçèêàìè Áîëãàðèè, ×åõèè, Ðóìûíèè, Ñëîâàêèè
è Èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé ÐÀÍ (Òðîèöê).
×àñòü äåòåêòîðîâ, ýëåêòðîíèêè è ñèñòåìà ñáîðà äàííûõ
íà îñíîâå ñòàíäàðòîâ ÊÀÌÀÊ è VÌÅ áûëè ïðèâåçåíû
èç ßïîíèè. Âûñîêîòî÷íûå äàííûå áûëè ïîëó÷åíû ïðè
íåñêîëüêèõ ýíåðãèÿõ äåéòðîíîâ â îáëàñòè, ãäå òàêèå
äàííûå îòñóòñòâîâàëè. Ïîìèìî ýòîãî, áûë ïðîâåðåí è
íàñòðîåí âåñü êîìïëåêñ àïïàðàòóðû äëÿ ïîëÿðèçàöèîí-
íûõ èçìåðåíèé, çàïëàíèðîâàííûõ íà èþíü 2005 ã.

Çàäà÷åé áóäóùåãî ýêñïåðèìåíòà íà ñòàíöèè âíó-
òðåííåé ìèøåíè ÿâëÿåòñÿ ïîëó÷åíèå íîâûõ äàííûõ ïî
ïîâåäåíèþ ñïèíîâîé ñòðóêòóðû íóêëîí-íóêëîííîãî
âçàèìîäåéñòâèÿ è òðåõíóêëîííûõ ñèë ïðè âûñîêèõ
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winding machine under computer control and modern tools
for detector construction.

The first chambers with dimensions ~ 1 1� m for Tran-
sition Radiation Detector of the ALICE experiment at LHC
(CERN) are under production now at this new laboratory.
This work is performed in collaboration with Heidelberg
University, GSI (Darmstadt), Frankfurt University and NIP-
NE (Bucharest).

Joint JINR–Japan Experiment at Nuclotron

In the beginning of March, a collaboration team of the
physicists from the Veksler and Baldin Laboratory of High
Energies and the Center for Nuclear Study of the University
of Tokyo performed a joint experiment at a new Internal
Target Station of the Nuclotron using a high-energy
deuteron beam. The aim of the experiment was to investi-
gate the peculiarities of the deuteron–proton elastic scatter-
ing cross section behavior at large angles in the center of
mass. The anomalous behavior of the cross section (the so-
called Sagara discrepancy) is related to the problems of de-
scription of nucleon–nucleon interaction at short distances

and contribution of three-nucleon forces. This experiment
has been approved by the Scientific-Technical Council of
VBLHE as a first priority task at the Nuclotron in
2004–2005.

The experiment has been performed using the new In-
ternal Target Station and detection developed in close col-
laboration with physicists from Bulgaria, Czech Republic,
Romania, Slovak Republic and the Institute for Nuclear Re-
search, Troitsk. Part of the detectors, electronics and DAQ
system based on CAMAC and VME were brought from
Japan. High-accuracy data were obtained at several energies
of the deuteron in the region where such data were absent.
Apart from this, all the complex of the apparatus has been
checked and tuned for the polarization measurements
planned in June this year.

The aim of the future experiment at the Internal Target
Station is to obtain new data on the spin structure of nucle-
on–nucleon interaction and three-nucleon forces’ behavior
at high energies. For these purposes, a new high-energy
deuteron polarimeter will be developed and calibrated.
These data will be used in future to measure the polarization
of the deuteron beams provided by a new modified ion
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ýíåðãèÿõ, äëÿ ÷åãî áóäåò ñîçäàí è ïðîêàëèáðîâàí íîâûé
ïîëÿðèìåòð äåéòðîíîâ âûñîêèõ ýíåðãèé. Ïîëó÷åííûå
äàííûå áóäóò èñïîëüçîâàíû äëÿ èçìåðåíèÿ ïîëÿðèçà-
öèè ïó÷êà äåéòðîíîâ, îáåñïå÷èâàåìîãî íîâûì ìîäèôè-
öèðîâàííûì èîííûì èñòî÷íèêîì CIPIOS íà íóêëîòðî-
íå, à òàêæå íà íîâîì óñêîðèòåëå RIBF â RIKEN (ßïî-
íèÿ). Èçãîòîâëåííûé äëÿ íóêëîòðîíà ïîëÿðèìåòð
âûñîêèõ ýíåðãèé ïðåäïîëàãàåòñÿ èñïîëüçîâàòü â êà÷å-
ñòâå áàçîâîãî îáîðóäîâàíèÿ äëÿ øèðîêîé ñïèíîâîé ïðî-
ãðàììû â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé.

Â áëèæàéøèå ïëàíû êîëëàáîðàöèè âõîäèò ïðîâåäå-
íèå èçìåðåíèé ïîëÿðèçàöèîííûõ íàáëþäàåìûõ ðåàê-
öèè d p3 4He He� íà âûñîêîèíòåíñèâíîì ïó÷êå ïîëÿ-

ðèçîâàííûõ äåéòðîíîâ èç èîííîãî èñòî÷íèêà CIPIOS íà
íóêëîòðîíå. Äëÿ ýòîãî ýêñïåðèìåíòà â Äóáíó áóäåò ïðè-
âåçåíà ïîëÿðèçîâàííàÿ 3He-ìèøåíü, ðàçðàáîòàííàÿ
ÿïîíñêèìè êîëëåãàìè è èñïîëüçîâàâøàÿñÿ ïðè íèçêèõ
ýíåðãèÿõ â RIKEN. Äëÿ ýêñïåðèìåíòà íà íóêëîòðîíå
ìèøåíü áóäåò ìîäèôèöèðîâàíà ñ öåëüþ óâåëè÷åíèÿ åå
äëèíû, ïëîòíîñòè ãàçà è îïòèìèçàöèè ñèñòåìû îïòè÷å-
ñêîé íàêà÷êè ïîëÿðèçàöèè. Ðåçóëüòàòû ýòîãî ýêñïåðè-
ìåíòà ïîìîãóò ïðîäâèíóòüñÿ â ïîíèìàíèè ðîëè ñïèíà
íóêëîíà â ÿäåðíîì âçàèìîäåéñòâèè.

Â. Ï. Ëàäûãèí

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Íîâûé óñïåõ êîëëàáîðàöèè NA-48

1 ìàðòà 2005 ã. ñîñòîÿëñÿ ñåìèíàð ÖÅÐÍ, íà êîòî-
ðîì ñîòðóäíè÷åñòâî NA-48 ïðåäñòàâèëî ïåðâûå ðåçóëü-
òàòû ãëàâíîé çàäà÷è ýêñïåðèìåíòà NA-48/2 — èçìåðå-
íèÿ çàðÿäîâîé àñèììåòðèè Ag ïàðàìåòðîâ íàêëîíà g�

ìàòðè÷íîãî ýëåìåíòà ðàñïàäîâ K � � � 	� 
 
 
 , ÷óâ-
ñòâèòåëüíîé ê ýôôåêòó ïðÿìîãî CP-íàðóøåíèÿ â ýòèõ
ðàñïàäàõ.

Ïðîâåäåííûé â 2003–2004 ãã. íà SPS â ÖÅÐÍ ýêñïå-
ðèìåíò NA-48/2 ÿâèëñÿ ÷àñòüþ ýêñïåðèìåíòàëüíîé
ïðîãðàììû NA-48 ïî èññëåäîâàíèþ ýôôåêòîâ CP-íàðó-
øåíèÿ â ðàñïàäàõ êàîíîâ, óæå âûäàâøåé áëåñòÿùèé ðå-
çóëüòàò — îáíàðóæåíèå ýôôåêòà ïðÿìîãî CP-íàðóøå-
íèÿ. Íîâàÿ ëèíèÿ îäíîâðåìåííûõ ïó÷êîâ ïîëîæèòåëüíî
è îòðèöàòåëüíî çàðÿæåííûõ êàîíîâ, ñîçäàííàÿ ìåíåå
÷åì çà ãîä, ïîçâîëèëà îáåñïå÷èòü óíèêàëüíûå âîçìîæ-
íîñòè ýêñïåðèìåíòà NA-48/2 ïî ïîèñêó ïðÿìîãî ÑÐ-íà-
ðóøåíèÿ â ðàñïàäàõ çàðÿæåííûõ êàîíîâ, òåì ñàìûì
ìàêñèìàëüíî ðàñøèðèâ ïðîãðàììó èññëåäîâàíèÿ ýòîé
âàæíîé õàðàêòåðèñòèêè ìàòåðèè.
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source CIPIOS at the Nuclotron and also at a new facility,
RIBF, at RIKEN. The high-energy polarimeter developed
for the Nuclotron will be used as a basic equipment for a
wide spin programme at VBLHE.

The nearest plans of the collaboration is to perform the
measurements of the polarization observables in the
d p3 4He He� reaction using high-intensity polarized

deuteron beam from the ion source CIPIOS at the Nu-
clotron. For this experiment, a polarized 3He target devel-

oped by Japanese collaborators and used at low energies at
RIKEN will be transported to Dubna. This target will be
modified for the Nuclotron experiment in order to increase
the target length, gas density and to optimize the polariza-
tion optical pumping system. The results of this experiment
will help to understand the role of the nucleon spin in nu-
clear interaction.

V. P. Ladygin

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà
è À. Ì. Áàëäèíà, ìàðò. Ïðîôåññîð Ò. Óåñàêà (ÖßÈ)
è ñîòðóäíèê ËÂÝ À. Ñ. Êèñåëåâ âî âðåìÿ
ñîâìåñòíîãî ÎÈßÈ–ßïîíèÿ ýêñïåðèìåíòà
íà íóêëîòðîíå

Veksler and Baldin Laboratory of High Energies, March.
Professor T. Uesaka (CNR, Japan) and LHE scientist
A. Kiselev during the joint JINR–Japan experiment
at the Nuclotron



Ïðåäñòàâëåííûé íà ñåìèíàðå ðåçóëüòàò ïîëó÷åí íà
îñíîâå äàííûõ 2003 ã. Ïðîàíàëèçèðîâàíî ìåíåå ïîëîâè-
íû âñåõ íàêîïëåííûõ â ýêñïåðèìåíòå ñîáûòèé — ïî-
ðÿäêà 1,6�10 9 ðàñïàäîâ K � � � 	� 
 
 
 . Òåì íå ìåíåå

èçìåðåííîå çíà÷åíèå èññëåäóåìîé âåëè÷èíû àñèììå-
òðèè Ag óæå ñåé÷àñ íà ïîðÿäîê òî÷íåå, ÷åì ðåçóëüòàòû
ïðåäøåñòâóþùèõ ýêñïåðèìåíòîâ:
Ag � � � �( , , , ( )0 5 2 4 2 1ñòàò ñòàò òðèããåð

� � � � �	 	2 1 10 0 5 3 8 104 4, ) ( , , ) .ñèñò

Èìåþùèåñÿ â ðàñïîðÿæåíèè êîëëàáîðàöèè äàí-
íûå, íàêîïëåííûå â 2004 ã. (~ 2 10 9� ñîáûòèé ðàñïàäîâ

K � � � 	� 
 
 
 ), êîòîðûå åùå ïðåäñòîèò ïðîàíàëèçè-
ðîâàòü, ïîçâîëÿþò ñ óâåðåííîñòüþ óòâåðæäàòü, ÷òî çà-
ÿâëåííàÿ öåëü ýêñïåðèìåíòà NA-48/2 — èçìåðåíèå ïà-
ðàìåòðà Ag ñ òî÷íîñòüþ 2 2 10 4, � — áóäåò, áåçóñëîâíî,

äîñòèãíóòà.

ßðêèì ïîäòâåðæäåíèåì áîëüøîãî âêëàäà â ïðîâå-
äåíèå ýêñïåðèìåíòà NA-48/2 ñîòðóäíèêîâ ÎÈßÈ, âû-
ïîëíÿþùèõ ñàìîñòîÿòåëüíûé íåçàâèñèìûé àíàëèç íà-
êîïëåííûõ â ýêñïåðèìåíòå äàííûõ, ÿâèëñÿ òîò ôàêò, ÷òî
ïðåäñòàâëÿòü âàæíåéøèé ðåçóëüòàò ðàáîòû êîëëàáîðà-
öèè íà ñåìèíàðå â ÖÅÐÍ áûëî ïîðó÷åíî îäíîìó èç íàè-
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Laboratory of Particle Physics

New Success of Collaboration NA-48

On 1 March 2005, the seminar of CERN took place
where Collaboration NA-48 presented the first results of the
main task of experiment NA-48/2 — measurements of
charging asymmetry Ag of parameters of an inclination g�

matrix element of decay K � � � 	� 
 
 
 , sensitive to the
effect of direct CP violation.

Performed on CERN SPS in 2003–2004, the NA-48/2
experiment was a part of the experimental programme
NA-48 on research of effects of CP violation in kaon decays,
which had already given out a brilliant result — the detec-
tion of the effect of direct CP vioaltion. The new line of si-
multaneous bunches of positively and negatively charged
kaons, created less than for a year, has allowed one to pro-
vide unique opportunities for the NA-48/2 experiment in
search of direct CP violation in decays of charged kaons,
having thus maximally expanded the programme of re-
search of this important characteristic of matter.

The result presented at the seminar is received on the
basis of data of 2003. Less than half of all events saved up in
the experiment is analyzed — 1.6�10 9 decays of

K � � � 	� 
 
 
 . Nevertheless, the measured values of the
investigated size of asymmetry Ag are one order more exact
than results of the previous experiments:

Ag � � � �( . . .0 5 2 4 21stat stat(trigger)

� � � � �	 	21 10 0 5 38 104 4. ) ( . . ) .syst

Available at the disposal of the Collaboration, the data
which have been saved up in 2004 (~ 2 10 9� events of de-
cays K � � � 	� 
 
 
 ), are necessary to be analyzed. They
allow one to state with confidence that the declared purpose
of the NA-48/2 experiment — the measurement of parame-
ter Ag with accuracy 2 2 10 4. � — will be certainly reached.

A bright acknowledgement of the big contribution of
the JINR staff members to the NA-48/2 experiment, who
carried out the independent analysis in the experiment, was
the fact that representation of the major result of the Collab-
oration at the seminar at CERN was entrusted to one of the
most active participants of experiment, the young physicist

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö.
Ñîâåòíèê äèðåêöèè ïðîôåññîð À. Ë. Ëþáèìîâ

è íàó÷íûé ñîòðóäíèê Å. À. Ãóäçîâñêèé
îáñóæäàþò ðåçóëüòàòû ýêñïåðèìåíòîâ

NA-48 ÖÅÐÍ

Laboratory of Particle Physics.
JINR Directorate Advisor Professor A. Lyubimov

and scientist E. Gudzovsky discuss the results
of the NA-48 CERN experiment



áîëåå àêòèâíûõ ó÷àñòíèêîâ ýêñïåðèìåíòà, ìîëîäîìó
ôèçèêó èç Äóáíû Å. À. Ãóäçîâñêîìó. Ñäåëàííûé èì áëå-
ñòÿùèé äîêëàä áûë ñ èíòåðåñîì âîñïðèíÿò è âûçâàë
îæèâëåííóþ äèñêóññèþ âåñüìà êâàëèôèöèðîâàííîé àó-
äèòîðèè â ãëàâíîì êîíôåðåíö-çàëå ÖÅÐÍ. Ñëåäóåò îñî-
áî îòìåòèòü, ÷òî òàêîãî ïðàâà óäîñòàèâàþòñÿ íå ìíîãèå
ìîëîäûå ôèçèêè.

À. Ï. Íàãàéöåâ

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Íà íèçêîôîíîâîì ìíîãîäåòåêòîðíîì ñïåêòðîìåòðå
TGV-2 (òåëåñêîï ãåðìàíèåâûé âåðòèêàëüíûé) ïðîâåäå-
íû ïåðâûå èññëåäîâàíèÿ ðåäêîãî ÿäåðíîãî ïðîöåññà —
äâîéíîãî ýëåêòðîííîãî çàõâàòà â ðàñïàäå 106Cd. Ïîëó-
÷åíû ïðåäâàðèòåëüíûå ðåçóëüòàòû îáðàáîòêè èçìåðå-
íèé ñ 11,3 è 10 ã îáîãàùåííîãî 106Cd è 14,5 ã íàòóðàëü-
íîãî Cd. Èç èçìåðåíèé ñ íàòóðàëüíûì Cd îïðåäåëåíà
÷óâñòâèòåëüíîñòü ñïåêòðîìåòðà ê îáíàðóæåíèþ äâîé-
íîãî ýëåêòðîííîãî çàõâàòà 106Cd íà îñíîâíîå ñîñòîÿíèå

(0 0� �� ) äî÷åðíåãî ÿäðà — T EC EC
1 2

192 6 10/
/ ,� � ëåò (íà

óðîâíå äîñòîâåðíîñòè 90 %).
Áðóäàíèí Â. Á. è äð. Èññëåäîâàíèÿ äâîéíîãî ýëåêòðîííî-

ãî çàõâàòà â ýêñïåðèìåíòå TGV. Ïðåïðèíò ÎÈßÈ Ð6-2004-219.
Äóáíà, 2004.

Â ðàìêàõ ïðîåêòà LESI ïðåäñòàâëåíû ðåçóëüòàòû
èññëåäîâàíèÿ ñâîéñòâ ôîòîýëåêòðîííûõ óìíîæèòåëåé,
ðàáîòàþùèõ â ðåæèìå óïðàâëåíèÿ, ïðè èñïîëüçîâàíèè
ñöèíòèëëÿöèîííûõ äåòåêòîðîâ â ìîùíûõ èìïóëüñíûõ
ïîëÿõ ÿäåðíîãî è ýëåêòðîìàãíèòíîãî èçëó÷åíèé. Ðàñ-
ñìîòðåíû äâà òèïà ôîòîýëåêòðîííûõ óìíîæèòåëåé: ñ
äèíîäíîé ñèñòåìîé æàëþçèéíîãî òèïà è ñ ëèíåéíî-ôî-
êóñèðóþùåé ñèñòåìîé äèíîäîâ. Ïðèâåäåíû ïðèíöèïè-
àëüíûå ñõåìû óïðàâëåíèÿ ôîòîóìíîæèòåëÿìè ñ ïðèìå-
íåíèåì àêòèâíûõ è ðåçèñòîðíûõ âûñîêîâîëüòíûõ äåëè-
òåëåé. Ðåçóëüòàòû âûïîëíåííûõ èññëåäîâàíèé âàæíû
äëÿ öåëîãî ðÿäà ýêñïåðèìåíòîâ, â êîòîðûõ íåîáõîäèìî
äèñêðèìèíèðîâàòü ïî âðåìåíè ïðåäøåñòâóþùåå ôîíî-
âîå èçëó÷åíèå è èññëåäóåìûé ïðîöåññ.

Áûñòðèöêèé Â. Ì. è äð. Ñöèíòèëëÿöèîííûå äåòåêòîðû â
ýêñïåðèìåíòàõ íà ïëàçìåííûõ óñêîðèòåëÿõ. Íàïðàâëåíî â
æóðíàë «Ïðèáîðû è òåõíèêà ýêñïåðèìåíòà».
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from Dubna E. Gudzovsky. The brilliant report was treated
with interest and caused brisk discussion with the qualified
audience in the main conference hall of CERN. It is neces-
sary to note that few young physicists have a chance to ob-
tain such a right.

A. P. Nagaytsev

Dzhelepov Laboratory of Nuclear Problems

The first investigation of the rare nuclear process —
double electron capture of 106Cd — has been performed us-
ing the low-background multidetector spectrometer TGV-2
(Telescope Germanium Vertical). The calculations of exper-
imental data obtained using 11.3 and 10 g of enriched 106Cd
and 14.5 g of natural Cd were performed. The sensitivity of
T EC EC

1 2
192 6 10/

/ .� � y (90% CL) was obtained for the

search of double electron capture of 106Cd (0 0� �� ) in the
investigation of natural Cd.

Brudanin V. B. et al. Investigations of Double Electron Cap-
ture in the TGV Experiment. JINR Preprint P6-2004-219. Dubna,
2004.

In the framework of LESI project, the gating circuits
for photomultipliers of scintillation detector operating in
powerful pulsed electromagnetic and nuclear radiation
fields are investigated. PMTs with the jalousie-type dynode
system and with the linear dynode system are considered.
The basic gating circuits of the photomultipliers involving
active and resistor high-voltage dividers are given. The re-
sults of the investigations are important for experiments in
which it is necessary to discriminate in time the preceding
background radiation and the process under study.

Bystritsky V. M. et al. Scintillation Detectors in Experiments
on Plasma Accelerators. Submitted to «Instruments and Experi-
mental Techniques».

In the framework of CDF project, the measurements of
the top-quark mass in the dilepton channel of events and in
nontagged sample of lepton + 4 jet events from pp colli-
sions at s �196. TeV were performed. The integrated lu-

minosity of the data sample for both measurements was
193.5 pb–1. For the measurements in the dilepton channel
13 events were reconstructed according to the tt hypothesis
and fitted as a superposition of signal and background. By

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Â ðàìêàõ ïðîåêòà CDF áûëè ïðîâåäåíû èçìåðåíèÿ
ìàññû òîï-êâàðêà â äâóõëåïòîííîé ìîäå åãî ðàñïàäà
è â òîïîëîãèè ëåïòîí + 4 ñòðóè íà îñíîâå 193,5 ïá–1

èíòåãðàëüíîé ñâåòèìîñòè äëÿ s �196, ÒýÂ äëÿ pp-âçà-

èìîäåéñòâèÿ. Â äèëåïòîííîé òîïîëîãèè ñîãëàñíî
tt-ãèïîòåçå áûëè ðåêîíñòðóèðîâàíû è îòôèòèðîâàíû
13 ñîáûòèé. Ñ ïîìîùüþ îãðàíè÷åííîãî ôèòèðîâàíèÿ
ôîíà (2 7 0 7, ,� ñîáûòèé áûëè èíòåðïðåòèðîâàíû êàê
ôîí) áûëà ïîëó÷åíà ìàññà òîï-êâàðêà M top � �170 0,

�16 6, ( )ñòàò. ÃýÂ/c2. Îæèäàåìîå çíà÷åíèå ñèñòåìàòè÷å-
ñêîé îøèáêè ñîñòàâëÿåò �7 4, ÃýÂ/c2.

Â òîïîëîãèè ëåïòîí + 4 ñòðóè áûëè ðåêîíñòðóèðî-
âàíû è îòôèòèðîâàíû 39 tt-ñîáûòèé êàê ñóïåðïîçèöèÿ
òîï (ñèãíàë) è W + ñòðóè (ôîí). Ïðè ôèòèðîâàíèè ñ
îãðàíè÷åííûì è íåîãðàíè÷åííûì ñèãíàëàìè ïîëó÷åíû
ñëåäóþùèå äàííûå äëÿ ìàññû òîï-êâàðêà: M top �

� �	
�179 1 8 59 5

10 5, ( ) , ( ),
, ñòàò. ñèñò. ÃýÂ/c2 è M top �

� �	
�177 5 8 57 7

9 1, ( ) , ( ),
, ñòàò. ñèñò. ÃýÂ/c2 ñîîòâåòñòâåííî.
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using the background constrained fit (with 2 7 0 7. .� events
expected from background), the top-quark mass was ob-
tained M top stat.� �170 0 16 6. . ( ) GeV/c2. The estimate of
systematic error is �7 4. GeV/c2.

For measurements in nontagged sample, 39 events
were reconstructed as tt and fitted as a superposition of top
and W + jet events. The signal-constrained fit imposing
a signal of 155 32. .� events returned the mass M top �

� �	
�1791 8 59 5

10 5. ( ) . ( ).
. stat. syst. GeV/c2. The unconstrained

fit returned M top stat. syst.� �	
�1775 8 57

91. ( ) . ( ).
. GeV/c2.

Budagov Ju. et al. Measurement of the Top Quark Mass Us-
ing the MINUIT Fitter in Dilepton Events at CDF. JINR Preprint
E1-2005-18. Dubna, 2005.

Budagov Ju. et al. Top Quark Mass Measurement in Non-
Tagged Lepton + Jets Events at CDF. JINR Preprint E1-2005-17.
Dubna, 2005.

The top-quark mass measured by the CDF groups
M t( ) . ( ) . ( ).

.� �	
�1735 302 6

2 7 stat. syst. GeV/c2 by its precision

tops the known «world average». This achievement is the
result of merging of independent data obtained by physicists

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Äóáíà, 28 ìàðòà. Ãðóïïà âûïóñêíèêîâ êàôåäðû ýëåêòðîíèêè ôèçè÷åñêèõ óñòàíîâîê
ÌÈÐÝÀ (äóáíåíñêèé ôèëèàë) ñî ñâîèìè ïðåïîäàâàòåëÿìè è äèðåêöèåé ÎÈßÈ ïîñëå âðó÷åíèÿ äèïëîìîâ

Dubna, 28 March. A group of graduates and lecturers from the chair of electronics of physics installations
at MIREA (Dubna department) and members of the JINR Directorate after the ceremony of receiving the diplomas



Budagov Ju. et al. Measurement of the Top Quark Mass Us-
ing the MINUIT Fitter in Dilepton Events at CDF. JINR Preprint
E1-2005-18. Dubna, 2005.

Budagov Ju. et al. Top Quark Mass Measurement in Non-
Tagged Lepton + Jets Events at CDF. JINR Preprint E1-2005-17.
Dubna, 2005.

Èçìåðåííàÿ íà óñòàíîâêå CDF ìàññà òîï-êâàðêà

M t( ) , ( ) , ( ),
,� �	

�173 5 3 02 6
2 7 ñòàò. ñèñò. ÃýÂ/c2 ïî òî÷íîñòè

ïðåâçîøëà èçâåñòíîå íà ñåãîäíÿ òàê íàçûâàåìîå «ìèðî-
âîå ñðåäíåå». Ýòî äîñòèæåíèå — ðåçóëüòàò îáúåäèíå-
íèÿ äàííûõ, íåçàâèñèìî ïîëó÷åííûõ ôèçèêàìè èç Äóá-
íû, Áàòàâèè, Ïèçû, ×èêàãî, Òîðîíòî, Ñåóëà è Öóêóáû.
Ðåçóëüòàò ÎÈßÈ ïîëó÷èëè Þ. Áóäàãîâ è Ã. ×ëà÷èäçå.

«Fermilab Today» îò 21 àïðåëÿ 2005 ã.

Â îòäåëå íîâûõ óñêîðèòåëåé ðàññìàòðèâàþòñÿ
îñíîâíûå ïàðàìåòðû èçîõðîííîãî öèêëîòðîíà íà ôèê-
ñèðîâàííóþ ýíåðãèþ ïðîòîíîâ, êîòîðûé ïðåäëàãàåòñÿ
ñîçäàòü â ËßÏ ÎÈßÈ äëÿ îáñëóæèâàíèÿ ìåäèöèíñêîãî
êîìïëåêñà. Ïðîåêòíàÿ ýíåðãèÿ ïðîòîíîâ ñîñòàâëÿåò
220 ÌýÂ, èíòåíñèâíîñòü âûâåäåííîãî ïó÷êà — 0,1 ìêÀ.

Öèêëîòðîí ïðîåêòèðóåòñÿ íà îñíîâå êîìïàêòíîãî ÷åòû-
ðåõñåêòîðíîãî ìàãíèòà áðîíåâîãî òèïà ñ äèàìåòðîì
ïîëþñîâ 300 ñì. Äâóõäóàíòíàÿ óñêîðÿþùàÿ ñèñòåìà
ðàñïîëîæåíà â ïðîòèâîïîëîæíûõ äîëèíàõ.

Àëåíèöêèé Þ. Ã. è äð. Öèêëîòðîí äëÿ ëó÷åâîé òåðàïèè.
Íàïðàâëåíî â æóðíàë «Ïðèêëàäíàÿ ôèçèêà».

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Ïðîäîëæàåòñÿ ðàçðàáîòêà ìåòîäîâ ìàòåìàòè÷åñêî-
ãî îïèñàíèÿ íåëèíåéíûõ ñàìîîðãàíèçóþùèõñÿ ñòðóê-
òóðíûõ èçìåíåíèé â UO2 â ïðîöåññå åãî âûãîðàíèÿ â
ÿäåðíûõ ðåàêòîðàõ íà îñíîâå êëåòî÷íûõ àâòîìàòîâ
(ÊÀ). Öåëåñîîáðàçíîñòü òàêîãî ïîäõîäà ñëåäóåò èç òîãî,
÷òî îòñêàíèðîâàííûå ìèêðîôîòîãðàôèè òîïëèâà, ïîñëå
ïðåäâàðèòåëüíîé îáðàáîòêè ñ ïîìîùüþ ðåäàêòîðà âèçó-
àëüíûõ èçîáðàæåíèé è ïîñëåäóþùåé îöèôðîâêè, ìîãóò
áûòü ïðåäñòàâëåíû â ôîðìå ðàáî÷åãî ïîëÿ ÊÀ. Ýòî ïî-
çâîëèëî î÷åíü ýôôåêòèâíî ìåòîäàìè ÊÀ èçâëåêàòü âñå-
âîçìîæíûå êîëè÷åñòâåííûå õàðàêòåðèñòèêè ñòðóêòóð,
èçîáðàæåííûõ íà ìèêðîñíèìêàõ, äëÿ ïîñëåäóþùåãî èõ
èñïîëüçîâàíèÿ â òåîðåòè÷åñêèõ ìîäåëÿõ ïðîöåññà. Êðî-
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from Dubna, Batavia, Pisa, Chicago, Toronto, Seoul and
Tsukuba groups. The JINR data were presented by
Ju. Budagov and G. Chlachidze.

From «Fermilab Today», 21 April 2005.

In the department of new accelerators, the basic para-
meters of the proton isochronous cyclotron on the fixed en-
ergy are considered. The energy of protons is 220 MeV, in-
tensity of the extracted beam, 0.1 �A. The cyclotron is pro-
jected on the basis of a compact magnet with four sectors
and the diameter of poles 300 cm. Two dees of the accelerat-
ing system are located in valleys.

Alenitsky Yu. G. et al. Cyclotron for beam therapy applica-
tion. Submitted to «Appl. Phys.».

Laboratory of Information Technologies

The development of methods for a mathematical de-
scription of nonlinear self-organizing structural changes in
UO2 during its burn-up in nuclear reactors on the basis of
cellular automata (CA) has been progressing. The advisabil-

ity of such an approach follows from the fact that the
scanned micrographs of fuel, after preliminary processing
with the help of the visual image editor and subsequent digi-
tizing, can be presented in the form of the CA checkerboard.
It provides a way for effective extraction, by CAmethods, of
every possible quantitative characteristic of the structures
represented in those micrographs, for their subsequent use
in theoretical models of the process. Besides, what is even
more important, under these circumstances, one can formu-
late mathematical models of the process directly in terms of
the entities imprinted in the micrographs. In particular, the
micrographs corresponding to a smaller burn-up can be ac-
cepted as initial data for a program of calculation (with the
help of some local rules of interaction given in elementary
image elements — pixels) of the visual image of fuel state at
enormous terms of exploitation. In order to check up the
agreement between the theoretical model and experiment,
the obtained thus theoretical image was compared, by using
the CA programs of image analysis, with a micrograph of
real fuel at the same burn-up. Some strict mathematical re-
sults of the theory of cellular automata (related to Ising
models, voting, etc.) were applied to interpretation of some
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ìå òîãî, è ýòî åùå áîëåå âàæíî, òàêîé ïîäõîä ïîçâîëèë
ñôîðìóëèðîâàòü ìàòåìàòè÷åñêèå ìîäåëè ïðîöåññà íå-
ïîñðåäñòâåííî â òåðìèíàõ ñàìèõ ýëåìåíòîâ èçîáðàæå-
íèÿ. Â ÷àñòíîñòè, ìèêðîôîòîãðàôèè, îòâå÷àþùèå ìåíü-
øåìó âûãîðàíèþ, ìîãóò áûòü ïðèíÿòû â êà÷åñòâå íà-
÷àëüíûõ äàííûõ äëÿ ïðîãðàììû ðàñ÷åòà (ñ
èñïîëüçîâàíèåì íåêîòîðûõ ëîêàëüíûõ ïðàâèë âçàèìî-
äåéñòâèÿ, çàäàííûõ íà ïðîñòåéøèõ ýëåìåíòàõ èçîáðà-
æåíèÿ — ïèêñåëÿõ) âèçóàëüíîãî èçîáðàæåíèÿ ñîñòîÿ-
íèÿ òîïëèâà ïðè áîëüøèõ ñðîêàõ ýêñïëóàòàöèè. Ïîëó-
÷åííîå òàêèì îáðàçîì òåîðåòè÷åñêîå èçîáðàæåíèå
ñðàâíèâàëîñü ñ ïîìîùüþ ÊÀ-ïðîãðàìì àíàëèçà èçîáðà-
æåíèé ñ ìèêðîñíèìêîì ðåàëüíîãî òîïëèâà ïðè òàêîì æå
âûãîðàíèè ñ öåëüþ ïðîâåðêè ñîîòâåòñòâèÿ òåîðåòè÷å-
ñêîé ìîäåëè ýêñïåðèìåíòó. Áûëè èñïîëüçîâàíû íåêîòî-
ðûå ñòðîãèå ìàòåìàòè÷åñêèå ðåçóëüòàòû òåîðèè êëåòî÷-
íûõ àâòîìàòîâ (îòíîñÿùèõñÿ ê ìîäåëÿì Èçèíãà, ãîëîñî-
âàíèÿ è äð.) äëÿ èíòåðïðåòàöèè ðÿäà îñîáåííîñòåé
ïîâåäåíèÿ òîïëèâà, îáíàðóæåííûõ ýêñïåðèìåíòàëüíî.
Âïåðâûå äëÿ îïèñàíèÿ ñòåïåíè âûãîðàíèÿ ïðèìåíÿëèñü
ðàçëè÷íûå ìåòîäû ðàñ÷åòà ôðàêòàëüíîé ðàçìåðíîñòè
ïðîñòðàíñòâåííûõ ñòðóêòóð, îáðàçóþùèõñÿ â UO2 â
ïðîöåññå ðàáîòû ÿäåðíîãî ðåàêòîðà. Ôðàêòàëüíàÿ ðàç-
ìåðíîñòü îêàçàëàñü åñòåñòâåííîé è âàæíîé õàðàêòåðè-

ñòèêîé, îïèñûâàþùåé ñòåïåíü ðàçðóøåíèÿ ìàòåðèàëà,
è, ñëåäîâàòåëüíî, îíà ìîæåò îòðàæàòü óðîâåíü àâàðèé-
íîé îïàñíîñòè èñïîëüçîâàíèÿ òîïëèâà íà äàííîé ñòà-
äèè âûãîðàíèÿ.

Àêèøèíà Å. Ï., Èâàíîâ Â. Â., Êîñòåíêî Á. Ô. // Ïèñüìà â
Ý×Àß. 2005. Ò. 2, ¹ 1(124). Ñ. 59–72.

Ñîòðóäíèêàìè ËÈÒ ÎÈßÈ, Òåõíè÷åñêîãî óíèâåð-
ñèòåòà (Êîøèöå, Ñëîâàêèÿ), Èíñòèòóòà ôèçèêè Àêàäå-
ìèè Ñèíèêà (Íàíêàíã, Òàéâàíü) ðàçðàáîòàíû ýôôåêòèâ-
íûå àëãîðèòìû âû÷èñëåíèÿ ïîâåðõíîñòè, äîñòóïíîé
äëÿ àòîìà ðàñòâîðèòåëÿ, è îáúåìà ìàêðîìîëåêóë.
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features of fuel behavior observed in experiment. Various
methods of calculating the fractal dimension of spatial
structures formed in UO2 during operation of a nuclear reac-
tor were applied for the first time to the description of a
burn-up degree. The fractal dimension of microstructures
was found to be a natural and important characteristic fea-
ture describing the degree of radiation destruction and hence
it can show the level of emergency danger when using fuel
at this burn-up stage.

Akishina E. P., Ivanov V. V., Kostenko B. F. // Part. Nucl., Lett.
2005. V. 2, No. 1(124). P. 59–72.

Effective algorithms for calculating the solvent-acces-
sible surface area and the volume of macromolecules de-
posited in solvent have been developed at LIT in coopera-
tion with the Technical University (Cošice, Slovakia) and
the Institute of Physics of the Academia Sinica (Nankang,
Taiwan).

When calculating the solvation energy of proteins, the
hydration effects, drug binding, molecular docking, etc., it
is important to have an efficient and exact algorithm for
computing the solvent-accessible surface area and the ex-
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Frank Laboratory of Neutron Physics.
Head of department V. A. Shvets is checking if the electron

source of the IREN set-up is ready for work

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà.
Íà÷àëüíèê ñåêòîðà Â. À. Øâåö ïðîâåðÿåò ãîòîâíîñòü

ê ðàáîòå èñòî÷íèêà ýëåêòðîíîâ óñòàíîâêè ÈÐÅÍ



Ïðè âû÷èñëåíèè ýíåðãèè ñîëüâàòàöèè áåëêîâ, ïðè
èçó÷åíèè ýôôåêòîâ ãèäðàòàöèè, çàêðåïëåíèÿ ïðåïàðàòà,
ìîëåêóëÿðíîé ñòûêîâêè è ò. ä. âàæíî èìåòü ýôôåêòèâ-
íûé àëãîðèòì âû÷èñëåíèÿ äîñòóïíîé äëÿ ðàñòâîðèòåëÿ
ïîâåðõíîñòè è îáúåìà ìàêðîìîëåêóë, ïîìåùåííûõ â
ðàñòâîðèòåëü. Ïðåäëàãàåìûé ïàêåò ïðîãðàìì îñíîâàí
íà íîâîì àíàëèòè÷åñêîì ìåòîäå ðàñ÷åòà îáùåãî îáúåìà
è ïîâåðõíîñòè ïåðåêðûâàþùèõñÿ øàðîâ. Â ðàññìîòðåí-
íîé ïðîöåäóðå ïëîùàäü ïîâåðõíîñòè è îáúåì âûðàæà-
þòñÿ êàê ïîâåðõíîñòíûå èíòåãðàëû âòîðîãî ðîäà ïî çà-
ìêíóòîé ïîâåðõíîñòè. Ïðè èñïîëüçîâàíèè ñòåðåîãðà-
ôè÷åñêîé ïðîåêöèè òàêèå èíòåãðàëû ïðåîáðàçóþòñÿ â
ñóììû äâîéíûõ èíòåãðàëîâ è äàëåå â ñóììó êðèâîëè-
íåéíûõ èíòåãðàëîâ. Îïèñàíà òàêæå âåðñèÿ MPI Fortran.
Ýòîò ïàêåò ìîæåò áûòü ïîëåçåí äëÿ ðàñ÷åòîâ âåðîÿòíî-
ñòè ïåðêîëÿöèè (ïðîñà÷èâàíèÿ) â íåïðåðûâíûõ ïåðêî-
ëÿöèîííûõ ìîäåëÿõ [1].

Ïðè ðàñ÷åòå òåðìîäèíàìè÷åñêèõ ñâîéñòâ òðåõìåð-
íûõ ñòðóêòóð ìàêðîìîëåêóë (íàïðèìåð, áåëêîâ) íåîáõî-
äèì ýôôåêòèâíûé àëãîðèòì äëÿ ðàñ÷åòà ÷àñòè ïîâåðõ-
íîñòè ìàêðîìîëåêóëû, äîñòóïíîé äëÿ ðàñòâîðèòåëÿ.
Äëÿ ýòîãî ïðåäëîæåí íîâûé àíàëèòè÷åñêèé ìåòîä. Â
ïðåäëîæåííîì àëãîðèòìå ðàññìàòðèâàåòñÿ ñòåðåîãðà-
ôè÷åñêîå ïðåîáðàçîâàíèå, ïåðåâîäÿùåå ñôåðè÷åñêèå

îêðóæíîñòè, âîçíèêàþùèå ïðè ïåðåñå÷åíèè ïîâåðõíî-
ñòåé àòîìîâ â òðåõìåðíîì ïðîñòðàíñòâå, íà îêðóæíîñòè
â äâóìåðíîé ïëîñêîñòè. Ïðè ýòîì ïðîáëåìà ðàñ÷åòà âå-
ëè÷èíû äîñòóïíîé ïîâåðõíîñòè ñâîäèòñÿ ê ðàñ÷åòó ñî-
îòâåòñòâóþùèõ êðèâîëèíåéíûõ èíòåãðàëîâ íà ïëîñêî-
ñòè. Ýòî ïîçâîëÿåò ðàññìàòðèâàòü ëèøü èíòåãðàëû ïî
äóãàì îêðóæíîñòåé íà ïëîñêîñòè. Àëãîðèòì ìîæåò
áûòü ðàñïàðàëëåëåí. Êîíòðîëüíûå ðàñ÷åòû íà ðÿäå áåë-
êîâ, à òàêæå ñðàâíåíèå ñ äðóãèìè àíàëîãè÷íûìè àëãî-
ðèòìàìè ïîêàçàëè ýôôåêòèâíîñòü ìåòîäà [2].

1. Ayryan E. et al. // Ñomput. Physics Communication. 2005.
No. 165. P. 59–96.

2. Ayryan E. et al. // J. Comput. Chem. 2005. No. 26.
P. 334–343.

Â ËÈÒ ÎÈßÈ â ñîòðóäíè÷åñòâå ñ Óíèâåðñèòåòîì
Êåéïòàóíà (ÞÀÐ) âåäåòñÿ òåîðåòè÷åñêîå è ÷èñëåííîå
èññëåäîâàíèå ÷àñòèöåïîäîáíûõ âîçáóæäåíèé â íåëè-
íåéíûõ äèñïåðñèîííûõ ñðåäàõ â ðàçëè÷íûõ ìîäåëÿõ
íåëèíåéíîé îïòèêè è òåîðèè êîíäåíñèðîâàííûõ ñîñòî-
ÿíèé, îïèñûâàåìûõ íåëèíåéíûì óðàâíåíèåì Øðåäèí-
ãåðà.

Â ðàáîòå [1] ïîêàçàíî, ÷òî â îòëè÷èå îò ñëó÷àÿ «ñâå-
òëûõ» ñîëèòîíîâ ïàðàìåòðè÷åñêàÿ íàêà÷êà íå ïðèâîäèò
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cluded volume of macromolecules. A Fortran package is
presented which is based on the new exact analytical meth-
ods for computing volume and surface area of overlapping
spheres. In the considered procedure the surface area and
the volume are expressed as surface integrals of the second
kind over the closed region. By using the stereographic pro-
jection, the surface integrals are transformed to a sum of
double integrals, which are reduced to the curve integrals.
MPI Fortran version is described as well. The package is
also useful for computing the percolation probability of con-
tinuum percolation models [1].

When calculating thermodynamic properties and a
three-dimensional structure of macromolecules (for exam-
ple, proteins), it is important to have an efficient algorithm
for computing the solvent-accessible surface area of macro-
molecules. Here, we propose a new analytical method for
this purpose. In the proposed algorithm, a transformation is
considered that maps the spherical circles formed by inter-
section of the atomic surfaces in three-dimensional space
onto the circles on a two-dimensional plane, and the prob-
lem of computing the solvent-accessible surface area is re-
duced to the problem of computing the corresponding cure
integrals on the plane. This allows one to consider only the

integrals along the circular trajectories on the plane. The al-
gorithm is suitable for parallelization. Tests on many pro-
teins as well as the comparison to other analogous
algorithms have shown the efficiency of the method [2].

1. Ayryan E. et al. // Ñomput. Phys. Commun. 2005. No. 165.
P. 59–96.

2. Ayryan E. et al. // J. Comput. Chem. 2005. No. 26.
P. 334–343.

In cooperation with the University of Cape Town
(South Africa), the particle-like excitations of nonlinear dis-
persion matter have been studied in the frames of models of
condensed matter theory and nonlinear optics based on the
nonlinear Schrödinger equation (NLS).

It has been shown in [1] that unlike the bright solitons,
the parametrically driven kinks of the NLS equation are im-
mune from instabilities for all damping and forcing ampli-
tudes; they can also form stable bound states. In the un-
damped case, the two types of kinks and their complexes
can stably travel with nonzero velocities. The bistability of
the Bloch and Néel walls within the NLS contrasts the prop-
erties of these solutions within the Ginzburg–Landau equa-
tion, where they cannot stably coexist.
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ê íåóñòîé÷èâîñòè äîìåííûõ ñòåíîê (òåìíûõ ñîëèòîíîâ)
íè ïðè êàêèõ çíà÷åíèÿõ àìïëèòóäû íàêà÷êè è êîýôôè-
öèåíòà äèññèïàöèè â íåëèíåéíîì óðàâíåíèè Øðåäèí-
ãåðà. Ïîêàçàíî òàêæå, ÷òî ïàðàìåòðè÷åñêè âîçáóæäàå-
ìûå äîìåííûå ñòåíêè ñïîñîáíû îáðàçîâûâàòü óñòîé÷è-
âûå ñâÿçàííûå ñîñòîÿíèÿ. Â îòñóòñòâèå äèññèïàöèè
óñòîé÷èâûå äîìåííûå ñòåíêè äâóõ òèïîâ è èõ óñòîé÷è-
âûå ñâÿçàííûå ñîñòîÿíèÿ ñïîñîáíû äâèãàòüñÿ ñ íåíóëå-
âîé ñêîðîñòüþ. Óñòàíîâëåííîå ñîñóùåñòâîâàíèå óñòîé-
÷èâûõ äîìåííûõ ñòåíîê äâóõ òèïîâ ñóùåñòâåííî îòëè-
÷àåòñÿ îò ñâîéñòâ ñîîòâåòñòâóþùèõ ðåøåíèé óðàâíåíèÿ
Ãèíçáóðãà–Ëàíäàó.

Â ðàáîòå [2] èçó÷àåòñÿ ýâîëþöèÿ äâóìåðíûõ ñîëè-
òîíîâ íåëèíåéíîãî óðàâíåíèÿ Øðåäèíãåðà â ìîäåëè íå-
ëèíåéíîãî ïàðàìåòðè÷åñêîãî ðåçîíàíñà. Ïîêàçàíî, ÷òî
óçëîâûå ñîëèòîíû íà ïëîñêîñòè ìîãóò áûòü óñòîé÷èâû
ê ðàäèàëüíî-ñèììåòðè÷íûì âîçìóùåíèÿì â ñëó÷àå äî-
ñòàòî÷íî áîëüøîãî êîýôôèöèåíòà äèññèïàöèè. Îäíàêî
â îòëè÷èå îò áåçóçëîâûõ ñîëèòîíîâ îíè âñåãäà íåóñòîé-
÷èâû ê àçèìóòàëüíûì âîçìóùåíèÿì. ×èñëåííîå ìîäå-
ëèðîâàíèå ïîêàçàëî, ÷òî, êàê ïðàâèëî, òàêèå ñîñòîÿíèÿ
ýâîëþöèîíèðóþò â ðàäèàëüíî-ñèììåòðè÷íîå ñåìåé-
ñòâî óñòîé÷èâûõ áåçóçëîâûõ ñîëèòîíîâ.

1. Zemlyanaya E. V., Barashenkov I. V., Woodford S. R. Para-
metrically Driven Dark Solitons: a Numerical Study // Lecture
Notes in Computer Science. Springer–Verlag, 2005. V. 3401.
P. 590.

2. Alexeeva N. V., Zemlyanaya E. V. Nodal two-dimensional
solitons in nonlinear parametric resonance // Lecture Notes in
Computer Science. Springer–Verlag, 2005. V. 3401. P. 91.

Ó÷åáíî-íàó÷íûé öåíòð

15 ôåâðàëÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà
À. Í. Ñèñàêÿíà ñîñòîÿëîñü çàñåäàíèå ñîâåòà Ó÷åáíî-
íàó÷íîãî öåíòðà ÎÈßÈ. Â ïîâåñòêó äíÿ âõîäèëè ñëåäó-
þùèå âîïðîñû: èòîãè ðàçâèòèÿ îáðàçîâàòåëüíîé
ïðîãðàììû â 2004 ã. — èíôîðìàöèÿ î ðàçâèòèè ëàáîðà-
òîðèé ó÷åáíîãî ïðàêòèêóìà; îðãàíèçàöèÿ ïðîèçâîä-
ñòâåííîé ïðàêòèêè ñòóäåíòîâ íà áàçå ëàáîðàòîðèé
ÎÈßÈ.

Ïðîðåêòîð óíèâåðñèòåòà «Äóáíà» ïðîôåññîð
Ä. Â. Ôóðñàåâ ðàññêàçàë î ñîçäàíèè â êîðïóñå ¹ 113
ÎÈßÈ ëàáîðàòîðèé îáùåãî ôèçè÷åñêîãî ïðàêòèêóìà
äëÿ ñòóäåíòîâ ìëàäøèõ êóðñîâ, êîòîðîå ïëàíèðóåòñÿ çà-
âåðøèòü ê êîíöó 2005 ã. Ïðàêòèêóì ñîñòîèò èç ðàçäåëîâ:
ìåõàíèêà; ìîëåêóëÿðíàÿ ôèçèêà; ýëåêòðè÷åñòâî; îïòè-
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In [2], the parametrically driven damped NLS equation
serves as an amplitude equation for a variety of resonantly
forced oscillatory systems on the plane. Its nodal soliton so-
lutions are considered here. It is shown that although the
nodal solitons are stable against radially symmetric pertur-
bations for sufficiently large damping coefficients, they are
always unstable to azimuthal perturbations. The corre-
sponding break-up scenarios are studied by using direct nu-
merical simulations. Typically, the nodal solutions break
into symmetric «necklaces» of stable nodeless solitons.

1. Zemlyanaya E. V., Barashenkov I. V., Woodford S. R. Para-
metrically Driven Dark Solitons: a Numerical Study // Lecture
Notes in Computer Science. Springer–Verlag, 2005. V. 3401.
P. 590.

2. Alexeeva N. V., Zemlyanaya E. V. Nodal two-dimensional
solitons in nonlinear parametric resonance // Lecture Notes in
Computer Science. Springer–Verlag, 2005. V. 3401. P. 91.

University Centre

On 15 February 2005, under the chairmanship of Pro-
fessor A. Sissakian a session of the University Centre (UC)
Council was held. The following issues were concerned:

some results of the Educational Programme fulfilment in
2004 (development of the practicum laboratories) and the
organization of practical work for students on the basis of
JINR Laboratories.

Professor D. V. Fursayev spoke about the creation of
laboratories of a general practicum in physics for under-
graduate students at JINR’s building No. 113. The
practicum consists of the following chapters: mechanics,
molecular physics, electricity, optics, atomic physics, and
nuclear physics. In 2005, as a part of the general practicum,
the creation of a nuclear physics laboratory was started. The
first two tasks are to be staged in April – May; the whole lab-
oratory is planned to be completed by the end of 2005.

Director of the UC S. P. Ivanova offered draft Regula-
tions on Practical Work for Students at the JINR Laborato-
ries for the discussion. The main points of the project follow
below.

Practical work for students from higher education insti-
tutions of the JINR Member States is aimed at attracting
young staff to JINR with a view of providing the Institute’s
basic facilities operation and supporting the most important
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êà; àòîìíàÿ ôèçèêà; ÿäåðíàÿ ôèçèêà. Â 2005 ã. â ðàìêàõ
îáùåãî ïðàêòèêóìà íà÷àëîñü ñîçäàíèå ëàáîðàòîðèè ïî
àòîìíîé ôèçèêå.

Äèðåêòîð ÓÍÖ Ñ. Ï. Èâàíîâà ïðåäëîæèëà ê îáñó-
æäåíèþ ïðîåêò ïîëîæåíèÿ î ïðîèçâîäñòâåííîé ïðàêòè-
êå â ëàáîðàòîðèÿõ ÎÈßÈ. Íèæå ïðèâîäÿòñÿ îñíîâíûå
ïóíêòû ïðîåêòà.

Ïðîèçâîäñòâåííàÿ ïðàêòèêà ñòóäåíòîâ âóçîâ
ñòðàí-ó÷àñòíèö ÎÈßÈ íàïðàâëåíà íà ïðèâëå÷åíèå ìî-
ëîäåæè â ÎÈßÈ äëÿ îáåñïå÷åíèÿ ðàáîòû áàçîâûõ óñòà-
íîâîê è ïîääåðæêè íàèáîëåå âàæíûõ íàïðàâëåíèé äåÿ-
òåëüíîñòè Èíñòèòóòà. Êîîðäèíàöèþ ïðîèçâîäñòâåííîé
ïðàêòèêè îñóùåñòâëÿåò Ó÷åáíî-íàó÷íûé öåíòð ÎÈßÈ.

Íà ïðîèçâîäñòâåííóþ ïðàêòèêó ïðèâëåêàþòñÿ çà-
êîí÷èâøèå 3-é êóðñ ñòóäåíòû âóçîâ. Ïðàêòèêó ïëàíèðó-
åòñÿ ïðîâîäèòü íà áàçå ëàáîðàòîðèé è ïîäðàçäåëåíèé
ÎÈßÈ ïî íàó÷íûì è èíæåíåðíî-òåõíè÷åñêèì íàïðà-
âëåíèÿì.

Ïðåäëàãàåòñÿ äâà ðàçà â ãîä ãîòîâèòü ñïèñîê ðàáî-
÷èõ ìåñò ïî ïðîèçâîäñòâåííîé ïðàêòèêå íà îñíîâå çà-
ÿâîê îò ëàáîðàòîðèé è ïîäðàçäåëåíèé Èíñòèòóòà, ãäå áó-
äóò ñîäåðæàòüñÿ èíôîðìàöèÿ î êîëè÷åñòâå ìåñò, òðåáî-
âàíèÿ ê ïîäãîòîâêå ñòóäåíòîâ, òåìàòèêà ðàáîòû, äàííûå
î ðóêîâîäèòåëå ïðàêòèêè è ïåðñïåêòèâàõ íàïðàâëåíèÿ

(âîçìîæíîñòè ïðåääèïëîìíîé è äèïëîìíîé ïðàêòèê,
àñïèðàíòóðû).

Íà îñíîâå èíôîðìàöèè îò ëàáîðàòîðèé áóäåò ñîñòà-
âëåíà áàçà äàííûõ íàó÷íûõ è èíæåíåðíûõ íàïðàâëå-
íèé, â êîòîðûõ òðåáóåòñÿ ïðèâëå÷åíèå ìîëîäåæè.

12 ÿíâàðÿ â Ó÷åáíî-íàó÷íîì öåíòðå ñîñòîÿëñÿ ãîñó-
äàðñòâåííûé êâàëèôèêàöèîííûé ýêçàìåí ïî ñïåöèàëü-
íîñòè «Ïðèêëàäíàÿ ìàòåìàòèêà è ôèçèêà» ñòóäåíòîâ
6-ãî êóðñà ÌÔÒÈ, îáó÷àþùèõñÿ â ÓÍÖ ÎÈßÈ. Ñ äî-
êëàäàìè âûñòóïèëè: Ò. Àííûåâ (íàó÷íûé ðóêîâîäèòåëü
Þ. Ê. Ïîòðåáåíèêîâ, ËÔ×), À. Áåéëèí (íàó÷íûé ðóêî-
âîäèòåëü Ñ. Î. Êðèâîíîñ, ËÒÔ), Ñ. Áåëîâ (íàó÷íûé ðó-
êîâîäèòåëü Â. Â. Êîðåíüêîâ, ËÈÒ), À. Åëàãèí (íàó÷íûé
ðóêîâîäèòåëü Ã. À. Øåëêîâ, ËßÏ), Â. Ðàïàöêèé (íàó÷-
íûé ðóêîâîäèòåëü Ì. Ã. Ñàïîæíèêîâ, ËÔ×), Ë. Ðóìÿí-
öåâ (íàó÷íûå ðóêîâîäèòåëè Ä. Þ. Áàðäèí, Ë. À. Êàëè-
íîâñêàÿ, ËßÏ), Ð. Ñàäûêîâ (íàó÷íûå ðóêîâîäèòåëè
Ä. Þ. Áàðäèí, Ï. Õðèñòîâà, ËßÏ), À. Ñàïðîíîâ (íàó÷-
íûé ðóêîâîäèòåëü Ñ. Â. Øìàòîâ, ËÔ×), Â. Òèì÷óê (íà-
ó÷íûå ðóêîâîäèòåëè Þ. Ê. Ïîòðåáåíèêîâ, À. È. Çèí-
÷åíêî, ËÔ×), È. Òêà÷åâ (íàó÷íûé ðóêîâîäèòåëü
Â. Â. Êîðåíüêîâ, ËÈÒ), À. Ùåðáàêîâ (íàó÷íûé ðóêîâî-
äèòåëü Ã. À. Øåëêîâ, ËßÏ), È. Øëûê (íàó÷íûé ðóêîâî-
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activities of the Institute. Practical work is coordinated by
the UC.

Eligible for practical work are students who completed
the third year of their undergraduate studies. Practical work
is planned to be held in scientific and engineering fields on
the basis of JINR Laboratories and subdivisions.

The list of the practical work positions is to be drawn up
twice a year on the grounds of the requests from Laborato-
ries and subdivisions. It will hold the following information:
number of positions, requirements to students’ background,
work topics, data on the supervisor, and prospects for each
field (i.e., the possibilities for pre-diploma and diploma
practice and post-graduate studies).

On the basis of the information presented by Laborato-
ries, a database of scientific and engineering fields where
young staff is needed will be created.

On 12 January, the State Qualification Examination in
the specialty «Applied Mathematics and Physics» was held
at the UC for the sixth-year students of Moscow Institute of
Physics and Technology attending the UC programmes. The
following students presented their reports: T. Anniyev (su-

pervisor: Yu. K. Potrebenikov, Laboratory of Particle
Physics); S. Belov (supervisor: V. V. Korenkov, Laboratory
of Information Technologies); A. Beylin (supervisor:
S. O. Krivonos, Laboratory of Theoretical Physics); V. Ra-
patsky (supervisor: M. G. Sapozhnikov, Laboratory of Par-
ticle Physics); L. Rumyantsev (supervisors: D. Yu. Bardin
and L. A. Kalinovskaya, Laboratory of Nuclear Problems);
R. Sadykov (supervisors: D. Yu .Bardin and P. Khristova,
Laboratory of Nuclear Problems); A. Sapronov (supervisor:
S. V. Shmatov, Laboratory of Particle Physics);
A. Shcherbakov (supervisor: G. A. Shelkov, Laboratory of
Nuclear Problems); I. Shlyk (supervisor: V. B. Belyayev,
Laboratory of Theoretical Physics); V. Timchuk (supervi-
sors: Yu. K. Potrebenikov and A. I. Zinchenko, Laboratory
of Particle Physics); I. Tkachyov (supervisor: V. V. Ko-
renkov, Laboratory of Information Technologies); and
A. Yelagin (supervisor: G. A. Shelkov, Laboratory of Nu-
clear Problems). They have all got the «Excellent» grade.

Thanks to the Bogoliubov–Infeld Programme, JINR
continues an active cooperation with Polish education insti-
tutions:
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äèòåëü Â. Á. Áåëÿåâ, ËÒÔ). Çà ñâîè ðàáîòû âñå ñòóäåíòû
ïîëó÷èëè îòëè÷íûå îöåíêè.

Áëàãîäàðÿ ïîääåðæêå îáðàçîâàòåëüíîé äåÿòåëüíî-
ñòè ïðîãðàììîé «Áîãîëþáîâ–Èíôåëüä» ïðîäîëæàåòñÿ
àêòèâíîå ñîòðóäíè÷åñòâî ÎÈßÈ ñ ïîëüñêèìè ó÷åáíû-
ìè çàâåäåíèÿìè. Â ðàìêàõ ýòîé ïðîãðàììû:
• ñ 15 ÿíâàðÿ ïî 6 ôåâðàëÿ Ýâà Þøèíüñêà è Ïåòð

Òðà÷ — àñïèðàíòû èç Èíñòèòóòà ÿäåðíîé ôèçèêè
Ïîëüñêîé ÀÍ (Êðàêîâ) — ó÷àñòâîâàëè â ýêñïåðèìåí-
òàõ ñ èçîìåðàìè íåîãåêñàíîëà â Ëàáîðàòîðèè íåé-
òðîííîé ôèçèêè ÎÈßÈ (íàó÷íûé ðóêîâîäèòåëü — ñî-
òðóäíèê ËÍÔ È. Íàòêàíåö);

• ñ 31 ÿíâàðÿ ïî 11 ôåâðàëÿ âîñåìü øêîëüíèêîâ è ïðå-
ïîäàâàòåëè îáùåîáðàçîâàòåëüíûõ ëèöååâ ã. Ïîçíàíü,
Ëåøíî, Òàðíîâñêå-Ãóðû áûëè ãîñòÿìè ÓÍÖ ÎÈßÈ.
Ñîòðóäíèêîì ÓÍÖ È. À. Ëîìà÷åíêîâûì áûëà ïîäãî-
òîâëåíà ïðîãðàììà çàíÿòèé ïî ôèçèêå, êîòîðàÿ âêëþ-
÷àëà ëåêöèîííûå è ïðàêòè÷åñêèå çàíÿòèÿ íà áàçå
øêîëüíîé ôèçè÷åñêîé ëàáîðàòîðèè ÓÍÖ. Ðåáÿòà
îçíàêîìèëèñü ñ îáîðóäîâàíèåì ëàáîðàòîðèè è âûïîë-
íèëè íåñêîëüêî ïðàêòè÷åñêèõ ðàáîò;

• àñïèðàíòêà Äîðîòà Íîâàê èç Èíñòèòóòà ôèçèêè Óíè-
âåðñèòåòà èì. À. Ìèöêåâè÷à (Ïîçíàíü) ñî 2 ôåâðàëÿ â
òå÷åíèå òðåõ ìåñÿöåâ ïðèíèìàëà ó÷àñòèå â ýêñïåðè-
ìåíòå íà ñïåêòðîìåòðå ÍÅÐÀ-ÏÐ â ËÍÔ (íàó÷íûé ðó-
êîâîäèòåëü — ñîòðóäíèê ËÍÔ È. Íàòêàíåö);
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• On 15 January – 6 February, post-graduates of the Insti-
tute of Nuclear Physics (Krakow), Polish Academy of
Sciences, Ewa Juszynska and Piotr Tracz stayed at the
Laboratory of Neutron Physics participating in experi-
ments with neohexanol isomers under the supervision of
the Laboratory’s staff member I. Natkaniec.

• On 31 January – 11 February, eight pupils of general edu-
cation lyceums from Poznan, Leszno, and Tarnowskie
Gory and their teachers were on a visit to the UC. On the
basis of the UC’s physics laboratory for secondary school
pupils, the UC faculty member I. A. Lomachenkov had

prepared for them a programme of physics classes, which
included lectures and practical work. The pupils studied
the laboratory equipment and performed several practical
exercises.

• Dorota Nowak, a post-graduate of the Institute of Physics,
Adam Mickiewicz University (Poznan), will be partici-
pating for three months, beginning on 2 February, in an
experiment at the NERA-PR spectrometer at the Labora-
tory of Neutron Physics under the supervision of the Lab-
oratory’s staff member I. Natkaniec.

• Shimon Michalski, a student of the Mining and Metallur-
gy Academy (Krakow), will be preparing his diploma the-
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ëèöååâ èç Ïîëüøè —

ãîñòè ÓÍÖ ÎÈßÈ

Dubna, February.
School students and teachers
of lyceums from Poland are

guests at the JINR UC



• ñòóäåíò Ãîðíî-ìåòàëëóðãè÷åñêîé
àêàäåìèè (Êðàêîâ) Øèìîí Ìè-
õàëñêè ñ 7 ìàðòà ïî 7 àïðåëÿ ãîòî-
âèë äèïëîìíóþ ðàáîòó ïîä ðóêî-
âîäñòâîì ñîòðóäíèêà ËßÐ
À. Ã. Àðòþõà.

8 ôåâðàëÿ â Äóáíó ïðèåçæàëè
ó÷àùèåñÿ 8–9-õ êëàññîâ øêîëû ïðè
ïîñîëüñòâå ×åõèè â Ìîñêâå. Äëÿ
÷åøñêèõ ãîñòåé áûëè îðãàíèçîâàíû
ýêñêóðñèè íà áàçîâûå óñòàíîâêè
ÎÈßÈ, à òàêæå ïðîâåäåíû ëåêöèîí-
íûå è ïðàêòè÷åñêèå äåìîíñòðàöè-
îííûå çàíÿòèÿ íà áàçå øêîëüíîé
ôèçè÷åñêîé ëàáîðàòîðèè ÓÍÖ.

Â òå÷åíèå ó÷åáíîãî ãîäà äâå
ãðóïïû äóáíåíñêèõ øêîëüíèêîâ
òðè ðàçà â íåäåëþ çàíèìàþòñÿ â ôè-
çè÷åñêîì ïðàêòèêóìå Ó÷åáíî-íàó÷-
íîãî öåíòðà.

Â. Í. Ïåíåâ, À. È. Øêëîâñêàÿ, Å. Í. Êëàäíèöêàÿ

Ïðîÿâëåíèå êëàñòåðîâ-ôëóêòîíîâ
âî âçàèìîäåéñòâèÿõ ÿäåð
ïðè 4,2 ÃýÂ/ñ íà íóêëîí

Âîïðîñàìè ñîõðàíåíèÿ èíäèâèäóàëüíîñòè íóêëîíîâ â ÿäðàõ è êîððåëÿ-
öèé ìåæäó íèìè çàíèìàëèñü ìíîãèå èññëåäîâàòåëè. Î ïðîñòðàíñòâåííîé
êîððåëÿöèè íóêëîíîâ â ÿäðàõ äîêëàäûâàëè Ê. Áðþêíåð è äð. [1] åùå â
1949 ã. Â 1950 ã. Äæ. Õàäëè è äð. [2] èññëåäîâàëè ýìèññèþ âïåðåä (â ëàáîðà-
òîðíîé ñèñòåìå) ýíåðãè÷íûõ äåéòðîíîâ âî âçàèìîäåéñòâèÿõ ð + ÿäðî.
Ì. Ã. Ìåùåðÿêîâ è äð. [3], Ë. Ñ. Àæãèðåé è äð. [3] îáíàðóæèëè ýôôåêò âû-
áèâàíèÿ äåéòðîíîâ èç ÿäåð ëèòèÿ, áåðèëëèÿ è äð. Áåòå [4] â 1956 ã. îáðàùàë
âíèìàíèå íà íàëè÷èå áëèçêîäåéñòâóþùèõ âçàèìîäåéñòâèé ìåæäó ïàðàìè
íóêëîíîâ â ÿäðàõ. Â 1957 ã. Ä. È. Áëîõèíöåâ âûäâèíóë î÷åíü ïëîäîòâîðíóþ
èäåþ [5] î òîì, ÷òî âûñîêîèìïóëüñíàÿ êîìïîíåíòà ðîæäàþùèõñÿ ÷àñòèö
ñâÿçàíà ñî âçàèìîäåéñòâèåì ñ íåêèìè îáðàçîâàíèÿìè èç íóêëîíîâ â ÿäðå,
òàê íàçûâàåìûìè ôëóêòîíàìè. Â 70-å ãîäû ïðîøëîãî ñòîëåòèÿ îïóáëèêîâà-
íî ìíîãî ðàáîò [6], êàñàþùèõñÿ ÿäåðíîé ôðàãìåíòàöèè, îáðàçîâàíèÿ ïèî-
íîâ â ÿäðàõ è ò. ä. Áûëî ïîêàçàíî, â ÷àñòíîñòè, ÷òî ñïåêòðû ïèîíîâ íå ìîãóò
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sis on 7 March – 7 April under the
supervision of A. G. Artyukh (the
Laboratory of Nuclear Reactions).

On 8 February, pupils of the
eighth and ninth years of school at the
Czech Embassy in Moscow came for a
visit to Dubna. They had excursions to
JINR’s basic facilities. At the UC’s
physics laboratory for secondary
school pupils, they attended lectures
and practical demonstration classes.

Three times a week, two groups
of secondary school pupils of Dubna
attend classes at the UC’s physics
practicum.

V. N. Penev, A. I. Shklovskaya, E. N. Kladnitskaya

Cluster-Fluctuon Revelation in
Nuclear Interactions at 4.2 (GeV/c)/N

The question about the correlations between nucleons in the nuclei and the
conservation of their own individualities has always been, for many researchers,
an interesting puzzle. As early as 1949, K. Brueckner et al. [1] brought a report
about space nucleon correlations in nuclei. In 1950, J. Hadley et al. [2] studied
forward emission of high-momentum deuterons in p + nucleus interactions.
M. G. Meshcheryakov et al. [3], L. S. Ajgirei et al. [3] discovered the effect of
deuterons knocked out from Li, Be, C, etc. In 1956 H. Bete [4] mentioned the
short-range interactions between the pairs of nucleons in nuclei. Further, in 1957
D. I. Blokhintsev proposed a very productive idea [5], that high-momentum com-
ponents of particles produced are connected with some clusters consisting of nu-
cleons, also called fluctuons. In 1970s many papers were published [6] on nuclear
fragmentation, pion production in nuclear interactions, etc. Particularly, it was
shown that pion spectra could not be reproduced by any model in which the pion
generation is attributed to collisions between individual nucleons inside the nu-
cleus only.
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áûòü âîñïðîèçâåäåíû òàêîé ìîäåëüþ, ãäå ïðåäïîëàãàåò-
ñÿ, ÷òî îíè ðîæäàþòñÿ òîëüêî â èíäèâèäóàëüíûõ ñòîëê-
íîâåíèÿõ íóêëîíîâ âíóòðè ÿäðà.

C pàáîò Ã. À. Ëåêñèíà [7] è À. Ì. Áàëäèíà [8] íà÷à-
ëîñü àêòèâíîå èçó÷åíèå òàê íàçûâàåìûõ êóìóëÿòèâíûõ
÷àñòèö, èìïóëüñû êîòîðûõ çíà÷èòåëüíî âûøå òåõ, ÷òî
äîçâîëåíû êèíåìàòèêîé íóêëîí-íóêëîííîãî âçàèìî-
äåéñòâèÿ. Ìíîãî÷èñëåííûå ýêñïåðèìåíòàëüíûå äàííûå
â ýòîé îáëàñòè áûëè ïîëó÷åíû Â. Ñ. Ñòàâèíñêèì è äð.
[16]. Â íàñòîÿùåå âðåìÿ îñîáåííî èíòåðåñíû êóìóëÿ-
òèâíûå ïðîöåññû, êîòîðûå ïðîõîäÿò ïðè áîëüøèõ ïåðå-
äà÷àõ èìïóëüñà. Îáçîð ïåðâûõ ýêñïåðèìåíòàëüíûõ äàí-
íûõ ïî êóìóëÿòèâíûì ïðîöåññàì, à òàêæå èõ àíàëèç â
ñâåòå íîâûõ ãèïîòåç áûë ïðîâåäåí Â. Ê. Ëóêüÿíîâûì è
À. È. Òèòîâûì â [9]. Â ÷àñòíîñòè, áûëî ïîêàçàíî, ÷òî
ãèïîòåçû î ñóùåñòâîâàíèè ôëóêòóàöèé ÿäåðíîé ïëîò-
íîñòè è êâàðê-ãëþîííîãî ìåõàíèçìà ìîãóò áûòü ïðè-
âëå÷åíû äëÿ îáúÿñíåíèÿ ïîÿâëåíèÿ áîëüøèõ ïåðåäà÷
èìïóëüñà.

Íà îñíîâå íàáîðà ýêñïåðèìåíòàëüíûõ äàííûõ ïî
âçàèìîäåéñòâèÿì íà óãëåðîäå ïðîòîíîâ, äåéòðîíîâ è
ÿäåð óãëåðîäà [10] íaì óäàëîñü ñðåäè âñåõ Ñ + Ñ-, ð + Ñ-
è d + C-ñòîëêíîâåíèé âûäåëèòü è ïðîàíàëèçèðîâàòü
ãðóïïû ñîáûòèé, â êîòîðûõ âçàèìîäåéñòâóþùèìè îáú-

åêòàìè îêàçûâàþòñÿ äâà, òðè è áîëeå íóêëîíîâ. Ñðàâíå-
íèå òàêèõ ñîáûòèé ñî âçàèìîäåéñòâèÿìè ýëåìåíòàðíûõ
÷àñòèö ïîêàçàëî, ÷òî â îïðåäåëåííûõ ïîäðåàêöèÿõ
ãðóïïà íóêëîíîâ âåäåò ñåáÿ êàê íåêèé öåëûé îáúåêò.
Âõîäÿùèå â ñîñòàâ ÿäðà êâàçèíóêëîíû è ôëóêòîíû áó-
äåì îáîçíà÷àòü èíäåêñîì F: N F îáîçíà÷àåò ôëóêòîí â
âèäå îäíîãî íóêëîíà, d F — ýòî äâóõíóêëîííûé ôëóê-
òîí. Âåðõíèé èíäåêñ óêàçûâàåò òèï ÿäðà, ôëóêòîí èç êî-
òîðîãî ðàññìàòðèâàåòñÿ.

Â íàñòîÿùåé ðàáîòå èñïîëüçîâàíû ýêñïåðèìåí-
òàëüíûå äàííûå î ñòîëêíîâåíèÿõ ïðîòîíîâ, äåéòðîíîâ
è ÿäåð óãëåðîäà ñ ÿäðàìè âîäîðîäà è óãëåðîäà èç ïðîïà-
íà (C3H8 ) ïðè èìïóëüñå 4,2 ÃýÂ/ñ íà íóêëîí [10]. Âçàè-
ìîäåéñòâèÿ p + C3H8, d + C3H8, C + C3H8 â [11] áûëè ðàç-
äåëåíû cîîòâåòñòâåííî íà ñîóäàðåíèÿ ð + ð è ð + Ñ; d + C
è d + ð; Ñ + Ñ è Ñ + ð.

Èññëåäîâàëèñü ñóììàðíûå âåëè÷èíû Py
i
 è M tot

2 ,

ïîëó÷åííûå íà îñíîâå âñåõ çàðåãèñòðèðîâàííûõ â êàìå-
ðå çàðÿæåííûõ ïðîäóêòîâ ðåàêöèé:
• Py

i
 — ñóììàðíûé ïðîäîëüíûé èìïóëüñ âñåõ ïðî-

äóêòîâ êàæäîãî èç ñîáûòèé. Ïîñêîëüêó ïåðâè÷íûå ÷à-
ñòèöû ñ èìïóëüñîì P0 íàïðàâëåíû ïî îñè ó, òî ýòà âå-
ëè÷èíà ðàâíà nP0, ïðè÷åì n �1 2 3, , ... â çàâèñèìîñòè îò
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Cumulative particles, i.e. particles with momentum
greater than that allowed by nucleon–nucleon kinematics,
began to be an object of intensive studies after the publica-
tions of G. A. Leksin et al. [7], and A. M. Baldin [8]. Strict-
ly speaking, all products of the nucleus–nucleus interactions
are cumulative ones, just because of the existence of Fermi
momentum. But in this case the particles are meant that had
obtained an unusually great momentum, and the total situa-
tion became quite different. In this field a lot of experimen-
tal data were obtained by V. S. Stavinsky et al. [16]. Cumu-
lative processes with high-momentum transfer enjoy nowa-
days a special interest. A review of the first experimental
cumulative data and the analysis of these data from the point
of view of the new hypotheses were made by
V. K. Lukyanov and A. I. Titov [9]. It was shown that the
hypothesis about the nuclear density fluctuations and the ex-
istence of the quark–parton interaction mechanism can be
the base of the large-momentum transfer, etc.

That study was undertaken in order to pick out and ana-
lyze the groups of events in which two, three or more nucle-
ons had taken part in the interactions. By comparing such
events with collisions of elementary particles, it is possible
to study the interactions of groups of nucleons as a whole

object: fluctuon. The quasi-nucleons and fluctuons that may
compose the nucleus we shall sign as «F». A one-nucleon
fluctuon is N F , a two-nucleon one is d F . The type of the
nucleus is signed by upper index.

In this situation the experimental data of proton,
deuteron and carbon interactions with protons and carbons
from propane (C3H8) obtained in the propane bubble
chamber at 4.2 (GeV/c)/N [10] were used. The interactions
p + C3H8, d + C3H8, C + C3H8 were divided into p + p and
p + C, d + C and d + p, C + C and C + p collisions by the way
proposed in [11].

The calculation and analyses of some total values for
every event based on charged particles registered inside the
chamber represent an important part of this study. These
values are the following:

• Py
i
 is a total longitudinal momenta of all charged parti-

cles. As long as all particles run along y axis, the regis-
tered value should be P nPy

i
 � 0, where P0 is the mo-

mentum of the beam and n �1 2 3, , ... depending on the
number of the initial interaction nucleons. It is obvious
that for p + C, p + p collisions n �1 but for d + C, d + p,
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òîãî, ñêîëüêî íàëåòàþùèõ íóêëîíîâ ïðîâçàèìîäåé-
ñòâîâàëè â ÿäðå. Åñëè òîëüêî îäèí ïåðâè÷íûé íóêëîí
ó÷àñòâóåò âî âçàèìîäåéñòâèè (n �1), òî â ñïåêòðàõ

Py
i
 íàáëþäàåòñÿ ëèøü îäèí ìàêñèìóì ïðè

�4,2 ÃýÂ/ñ. Íàáëþäåíèå íåñêîëüêèõ ìàêñèìóìîâ ñî-
îòâåòñòâóåò íàëîæåíèþ íåñêîëüêèõ ñïåêòðîâ ñ ìàêñè-
ìàëüíûìè çíà÷åíèÿìè ñóììàðíîãî èìïóëüñà �4,2;
8,4; 12,8 ÃýÂ/ñ è ò. ä.;

• M E Ptot,0
2

0
1 2 2

0
1 2 2� 	
 
( ) ( ), , îïðåäåëÿåò êâàäðàò

ïîëíîé ýíåðãèè ñòîëêíîâåíèÿ, ãäå E0
1 2, è P0

1 2, — ñóì-

ìàðíûå ýíåðãèè è èìïóëüñû ïåðâè÷íûõ ÷àñòèö. Âå-
ëè÷èíà ýíåðãèè ñòîëêíîâåíèÿ ìîæåò áûòü îïðåäåëåíà
òàêæå ïî ïðîäóêòàì ðåàêöèè ïî ôîðìóëå: M tot

2 �

� 	
 
( ) ( )E Pi i
2 2, ãäå Ei è Pi — ýíåðãèè è èìïóëü-

ñû ðîæäåííûõ ïðîäóêòîâ. Çíà÷åíèÿ M tot,0
2 -âåëè÷èí

ñîîòâåòñòâóþò òîìó, ñêîëüêî íóêëîíîâ èç ïàäàþùåãî
ÿäðà èëè èç ÿäðà-ìèøåíè ó÷àñòâóþò âî âçàèìîäåé-
ñòâèè.

Äàëåå â êà÷åñòâå ïðèìåðà ðàññìîòðèì òàêèå C + C-,
C + p-, d + Ñ-ñòîëêíîâåíèÿ, äëÿ êîòîðûõ Py

i
 ñîñòàâëÿ-

åò �8,4 ÃýÂ/c, ò. å. âî âçàèìîäåéñòâèè ó÷àñòâóþò êàê
ìèíèìóì äâà íàëåòàþùèõ íóêëîíà: n � 2. Ñîîòâåòñòâó-
þùèå ýòèì ñòîëêíîâåíèÿì ðåàêöèè îáîçíà÷èì êàê
d NF F

C C� , d pF
C � è d N F� C. Åñëè ïðåäïîëîæèòü, ÷òî îáà

íóêëîíà èç ïåðâè÷íîãî ÿäðà âçàèìîäåéñòâóþò ñ äâóìÿ
íóêëîíàìè ìèøåíè (èëè ñ «êâàçèäåéòðîíîì») íåçàâè-
ñèìî, òî ñëåäóåò îæèäàòü, ÷òî â ñïåêòðàõ M tot

2 ýòè ñîáû-

òèÿ óéäóò â îáëàñòü 39�40 ÃýÂ2 è npart � 4. Ýòîãî, îä-
íàêî, íå ïðîèñõîäèò — áîëüøèíñòâî ñîáûòèé ðàñïîëà-
ãàåòñÿ â îáëàñòè ìàññ îêîëî M tot

2 20� ÃýÂ2, ò. å. ÷èñëî

ïðîâçàèìîäåéñòâîâàâøèõ íóêëîíîâ npart � 3.
Íà ðèñ. 1 è 2 ïîêàçàíû M tot

2 -ðàñïðåäåëåíèÿ äëÿ

Ñ + Ñ-, Ñ + ð- (ðèñ. 1) è d + Ñ-, d + p-ñîáûòèé (ðèñ. 2) äëÿ
äâóõ âûäåëåííûõ ïîëîñ Py

i �
 4 2, ÃýÂ/c, n �1, è

�8,4 ÃýÂ/c, n � 2. Äâå ãðóïïû ñîáûòèé ïðè M tot
2 9 8� , è

20 ÃýÂ2 âûäåëÿþòñÿ äîâîëüíî ÿñíî. Ñîáûòèÿ èç ïåðâîé
ãðóïïû ñ n �1 è npart � 2 ñîãëàñóþòñÿ ñ êèíåìàòèêîé
íóêëîí-íóêëîííûõ âçàèìîäåéñòâèé. Ñîáûòèÿ æå âòî-
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when both nucleons take part in the interaction, n � 2.
In case that one initial nucleon takes part in the interaction
(n �1), one maximum may be seen in the Py

i
 spectrum.

Observation of several maxima corresponds to the super-
imposition of a number of spectra having the following
maximum values of the summary momentum: �4.2, 8.4,
12.8 GeV/c. It accords with the fact that 1, 2, 3... nucleons
from the flying nuclei interact with the target.

• The next value is the interaction energy M tot,0
2 �

� 	
 
( ) ( ), ,
E P0

1 2 2
0
1 2 2, where E0

1 2, and P0
1 2, are the en-

ergies and momenta of initial particles. On the other hand,
the value of interaction energy may be calculated by using
the reaction products: M E Pi itot

2 2 2� 	
 
( ) ( ) ,

where Ei , Pi are the energies and momenta of all particles
produced. If all products are registered, M Mtot,0 tot

2 2� .

Let us consider C + C, C + p, d + C interactions (or
more exactly d NF F

C C� , d pF
C � and d N F� C) for which

Py
i
 �8.4 GeV/c. There are two nucleons from the flying

carbon which have taken part in the interaction: n � 2. If
both nucleons interact with two target nucleons indepen-
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Ðèñ.1. Ðàñïðåäåëåíèå ïîëíûõ ýíåðãèé M tot
2 äëÿ Ñ + Ñ- (à) è

Ñ + ð-ñòîëêíîâåíèé (á) äëÿ äâóõ ãðóïï ñîáûòèé, èìåþùèõ
ñóììàðíûé ïðîäîëüíûé èìïóëüñ Py

i
 �4,2 è 8,4 ÃýÂ/c. Âíó-

òðåííÿÿ ãèñòîãðàììà [14] ñîîòâåòñòâóåò êàíàëó ðåàêöèè ñ ÷è-
ñëîì âçàèìîäåéñòâóþùèõ íóêëîíîâ n � 2 èç íàëåòàþùåãî
ÿäðà óãëåðîäà. Îíà íå íîðìèðîâàíà

Fig. 1. Distributions of a total particle energy M tot
2 for (a) C + C

and (b) C + p collisions for the two groups of events with summary
longitudinal particle momentum Py

i
 �4.2 and 8.4 GeV/c. The

inside histogram [14] is the particle spectrum for n � 2nucleon in-
teraction with the nucleon target. It is not normalized



ðîé ãðóïïû ñ n � 2 è npart � 3ñîîòâåòñòâóþò âçàèìîäåé-
ñòâèþ äâóõ íóêëîíîâ èç íàëåòàþùåãî ÿäðà ñ îäíèì íó-
êëîíîì èç ìèøåíè îïÿòü æå ëèáî ÷åðåç âòîðè÷íûå
ñòîëêíîâåíèÿ, ëèáî â îäíîì ñòîëêíîâåíèè ñðàçó.

Ìîæíî ïîêàçàòü, ÷òî ñîáûòèÿ, ñîîòâåòñòâóþùèå
âçàèìîäåéñòâèþ òðåõ íóêëîíîâ, ñóùåñòâåííî îòëè÷à-
þòñÿ îò äâóõíóêëîííûõ. Îòëè÷èÿ íàáëþäàþòñÿ êàê â
õàðàêòåðèñòèêàõ îäíî÷àñòè÷íûõ ñïåêòðîâ ïðîäîëüíûõ
è ïîïåðå÷íûõ èìïóëüñîâ ðîæäåííûõ çàðÿæåííûõ ÷à-
ñòèö, òàê è â èõ ñðåäíåé ìíîæåñòâåííîñòè.

Â êà÷åñòâå ïðèìåðà ðàññìîòðèì ñïåêòðû ïðîäîëü-
íûõ èìïóëüñîâ âñåõ çàðÿæåííûõ ÷àñòèö äëÿ ðåàêöèé
«êâàçèñâÿçàííîãî» íóêëîíà èëè ñâîáîäíîãî ïðîòîíà ñ
äâóìÿ íóêëîíàìè èç óãëåðîäà: N dF F

C C� , N dF
d

F� C,

p d F� C. Ïðåäïîëîæèì, ÷òî ìåõàíèçì âçàèìîäåéñòâèé

ÿäåð òàêîâ, ÷òî íè÷åãî êðîìå âòîðè÷íûõ ñòîëêíîâåíèé
÷àñòèö íåò. Òîãäà íà îñíîâå àíàëèçà [14] ñðåäíèõ çíà÷å-
íèé èìïóëüñîâ ÷àñòèö, ðîæäåííûõ â ýòèõ ðåàêöèÿõ, ñòà-
íîâèòñÿ íåîáõîäèìûì ïðåäïîëîæèòü, ÷òî ïî÷òè âñå ðî-
æäåííûå â ïåðâîì àêòå ÷àñòèöû (áîëåå 85 %) èñïûòûâà-
þò õîòÿ áû îäíî âòîðè÷íîå âçàèìîäåéñòâèå ñ äðóãèì
íóêëîíîì ÿäðà. Íî ýòî íåâîçìîæíî, òàê êàê ïðèâåëî áû
ê ñèëüíîìó âîçðàñòàíèþ ìíîæåñòâåííîñòè çàðÿæåííûõ

÷àñòèö — îíà áû ñòàëà çíà÷èòåëüíî áîëüøå, ÷åì òà, ÷òî
ïîëó÷àåòñÿ â ýòîì æå ýêñïåðèìåíòå (ñì. òàáë. 1).

Êàê âèäíî èç òàáë. 1, íàïðèìåð, îòíîøåíèå íàáëþ-
äàåìûõ ñðåäíèõ ìíîæåñòâåííîñòåé çàðÿæåííûõ ÷àñòèö
nch â òåõ ñëó÷àÿõ, êîãäà äâà íóêëîíà (ôëóêòîíû) âçàè-
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dently or with one «quasi-deuteron» (that is npart � 4,
where npart is the number of interacted particles), such
events will come to the region of 39�40 GeV2 in M tot

2

spectra. However, it does not seem to be the case: most of
the events, coming from the Py

i
 �8.4 GeV/c interval, set-

tled down near M tot
2 20� GeV2, i.e. npart � 3.

The M tot
2 distributions for C + C, C + p, and d + C, d + p

collisions for two Py
i
 stripes: Py

i
 �4.2 GeV/c, n �1,

and �8.4 GeV/c, n � 2 are shown in Figs. 1 and 2, corre-
spondently. As seen from Figs. 1 and 2, again the events are
grouped near the two M tot

2 values: M tot
2 9 8� . and 20 GeV2.

So, the events with n �1 and npart � 2 are in accordance
with nucleon–nucleon kinematics, they are obviously in-
cluded in the first group. The second group of events corre-
sponds to the interactions of two flying protons with one tar-
get nucleon successively via secondary collisions or simul-
taneously.

It was shown [14] that the events with three-nucleon
interaction differ from two-nucleon interactions strongly,
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Ðèñ. 2. Ðàñïðåäåëåíèå ïîëíûõ ýíåðãèé M tot
2 äëÿ d + Ñ- (à) è

d + ð-ñòîëêíîâåíèé (á) äëÿ äâóõ ãðóïï ñîáûòèé, èìåþùèõ
ñóììàðíûé ïðîäîëüíûé èìïóëüñ âñåõ ðîæäåííûõ çàðÿæåí-
íûõ ÷àñòèö Py

i
 �4,2 è 8,4 ÃýÂ/c

Fig. 2. Distributions of a total particle energy M tot
2 for (a) d + C

and (b) d + p collisions for the two groups of events with summary

longitudinal particle momentum Py
i
 �4.2 and 8.4 GeV/c

Òàáëèöà 1. Âåëè÷èíû ñðåäíåé ìíîæåñòâåííîñòè

çàðÿæåííûõ ÷àñòèö ( )nch
Table 1. Mean values of charged-particle multiplicities ( )nch

Ïàäàþùàÿ
÷àñòèöà /

Initial coming
flying particle

Ìèøåíü / Target

dF
C NF

C
p

p

[15]
4.05�0.27 2.97�0.12 2.86�0.22

2.37�2.60

NF
C 3.73�0.79 2.94�0.46 2.73�0.25

dF
C 3.30�0.20 3.82�0.76 3.37�0.58

d (îáà íóêëîíà /
both nucleons)

d (îäèí íóêëîí /
one nucleon)

—

—

3.05�0.14

2.78�0.20

2.95�0.18

2.70�0.21



ìîäåéñòâóþò ñ íóêëîíàìè èëè êîãäà îäèí íóêëîí
âçàèìîäåéñòâóåò ñ äâóìÿ, ê ñðåäíèì ìíîæåñòâåííîñòÿì
çàðÿæåííûõ ÷àñòèö nch â ñòîëêíîâåíèÿõ íóêëîíîâ
ñ íóêëîíàìè ñîñòàâëÿåò n p d n p pFch

C
ch( ) / ( )� � �

� �126 0 10, , èëè n d p n dFch
C

ch îäèí íóêëîí( ) / ( ( )� �

� � �p) , ,125 0 06.
Òàêèì îáðàçîì, èç ðàññìîòðåíèÿ ñðåäíèõ ìíîæå-

ñòâåííîñòåé çàðÿæåííûõ ÷àñòèö ñëåäóåò, ÷òî âñåãî
20�30 % îò âñåõ ðîæäåííûõ â ïåðâîíà÷àëüíîì àêòå ÷à-
ñòèö èñïûòûâàþò â ÿäðå âòîðè÷íîå âçàèìîäåéñòâèå.

ßñíî, ÷òî ðåçóëüòàòû ïîäñ÷åòà êîëè÷åñòâà âòîðè÷-
íûõ âçàèìîäåéñòâèé â ÿäðàõ ïî ñðåäíèì çíà÷åíèÿì èì-
ïóëüñîâ îäíî÷àñòè÷íûõ ñïåêòðîâ ïîëîæèòåëüíûõ ÷à-
ñòèö è ïî ñðåäíåé ìíîæåñòâåííîñòè çàðÿæåííûõ ÷àñòèö
íèêàê íå ñîãëàñóþòñÿ ìåæäó ñîáîé. Îòñþäà ñëåäóåò,
÷òî, ñêîðåå âñåãî, ìåõàíèçì âòîðè÷íûõ âçàèìîäåéñòâèé
íèêàê íå ïîäõîäèò äëÿ îáúÿñíåíèÿ äàííûõ îá îáðàçîâà-
íèè ÷àñòèö â íàáëþäàåìûõ îòîáðàííûõ ðåàêöèÿõ.

Â ýòèõ æå ðåàêöèÿõ íàáëþäàþòñÿ óæå øèðîêî èç-
âåñòíûå ýôôåêòû êóìóëÿòèâíîñòè. Òàê, íàïðèìåð, êî-
ëè÷åñòâî ïðîòîíîâ, ìàêñèìàëüíî íàðóøàþùèõ êèíåìà-
òèêó íóêëîí-íóêëîííîãî âçàèìîäåéñòâèÿ, ò. å. êîëè÷å-
ñòâî ïðîòîíîâ, èìåþùèõ èìïóëüñ áîëüøå 4,2 ÃýÂ/c, â

ðåàêöèè d NF F
C C� ñîñòàâëÿåò 12 5 15, ,� % îò âñåõ ðî-

æäåííûõ ïðîòîíîâ. Â ýòîé æå ðåàêöèè êîëè÷åñòâî
êóìóëÿòèâíûõ ÷àñòèö, ëåòÿùèõ íàçàä, îáÿçàííûõ ñâîèì
ðîæäåíèåì òîëüêî âòîðè÷íûì âçàèìîäåéñòâèÿì è ôåð-
ìè-èìïóëüñàì, î÷åíü ìàëî: â ðàñïðåäåëåíèè ïðîäîëü-
íûõ èìïóëüñîâ ïðîòîíîâ â çàäíþþ ïîëóñôåðó ëåòèò
ìåíüøå 1 % îò âñåõ ðîæäåííûõ ïðîòîíîâ.

Åñëè â ñëó÷àå âûøåïðèâåäåííîé ðåàêöèè êàêàÿ-òî
÷àñòü ïðîòîíîâ ñ èìïóëüñîì, áîëüøèì ìàêñèìàëüíî
âîçìîæíîãî äëÿ êèíåìàòèêè ð + ð-âçàèìîäåéñòâèÿ, ìî-
æåò áûòü îáÿçàíà âòîðè÷íûì âçàèìîäåéñòâèÿì â ÿäðå,
òî äëÿ ðåàêöèè N dF F

C C� , êàê áûëî ïîêàçàíî â [9], íè

âòîðè÷íûå âçàèìîäåéñòâèÿ, íè ó÷åò ôåðìè-èìïóëüñà
íóêëîíîâ ÿäðà íå ìîãóò îáúÿñíèòü îáèëüíîå ïîÿâëåíèå
êóìóëÿòèâíûõ ÷àñòèö, ëåòÿùèõ íàçàä, îñîáåííî ëåòÿ-
ùèõ íàçàä ïðîòîíîâ. Â íàïðaâëåíèè, ïðîòèâîïîëîæíîì
ïó÷êó, âûëåòàåò 14 2� % âñåõ ïðîòîíîâ.

Èòàê, ïðîâåäåííûé àíàëèç âåëè÷èí ñðåäíåãî ïðî-
äîëüíîãî èìïóëüñà, ìíîæåñòâåííîñòåé çàðÿæåííûõ
÷àñòèö, à òàêæå îòëè÷èé â èíòåíñèâíîñòè îáðàçîâàíèÿ
êóìóëÿòèâíûõ ÷àñòèö ñêëîíÿåò íàñ â ïîëüçó ñóùåñòâî-
âàíèÿ êëàñòåðîâ-ôëóêòîíîâ âíóòðè âçàèìîäåéñòâóþ-
ùèõ ïðè âûñîêèõ ýíåðãèÿõ ÿäåð. Íàì êàæåòñÿ âïîëíå
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both in one-particle longitudinal momentum spectra and in
multiplicities of generated particles.

For example, let us consider the Py
i spectra of all

charged particles for the reactions of quasi-nucleon or free
nucleon with two nucleons from the carbon target:
N dF F

C C� , N dF
d

F� C, p d F� C. Further, let us suppose that

the coming flying nucleon interacts with the two target nu-
cleons «successively»: one flying nucleon interacts with
one target nucleon followed by another target nucleon inter-
acting with the product of the first interaction. In that case
on the basis of mean-momentum particle analysis [14], it is
necessary to suppose that more than 85% of particles pro-
duced in the first collision interact with the other nucleon.
But it is not possible because it leads to strong increase of
charged particle multiplicity (see Table 1).

For example, as seen from Table 1, the ratio of the ob-
served particle multiplicity of two nucleons («fluctuons»),
nucleon interactions, to multiplicity of nucleon–nucleon
collisions turns out to be n p d n p pFch

C
ch( ) / ( )� � �

� �126 010. . , and n d p n d pFch
C

ch one nucleon( )/ ( ( ) )� � �

� �125 0 06. . .

So, from the charged particle multiplicity analysis it
follows that only 20�30% of all produced particles interact
in the nuclei again.

It is obvious that the secondary interaction contribu-
tions, calculated on the basis of mean momenta of one parti-
cle spectra and from mean values of charged particle multi-
plicities do not agree with each other. It is quite possible that
the secondary interaction mechanism does not work here
at all.

On the other hand, the cumulative particles, well-
known from some experiments, were observed in these re-
actions too.

Let us mark that the appearance of protons with mo-
mentum Py

p �4.2 GeV/c in d NF F
C C� reaction show up the

maximum violation of nucleon–nucleon collision kinemat-
ics. The number of such protons amounts to 12.5�1.5% of
all produced protons. Cumulative particle generations mov-
ing backward in the same reaction are due to secondary in-
teractions and Fermi motion only. Therefore, the number of
such particles is very small: less than 1% of all protons fly-
ing backward. It was proved in [9] that abundant production
of cumulative particles, moving in beam direction or back-
ward, especially production of protons flying backward in
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îáîñíîâàííûì ïðåäïîëîæåíèå î òîì, ÷òî â ðåàêöèÿõ,
ãäå â êà÷åñòâå ñíàðÿäà (íàïðèìåð, d pF

C � ) èëè ìèøåíè

(íàïðèìåð, p d F� C) ó÷àñòâóþò äâà íóêëîíà, åùå ïåðåä

âçàèìîäåéñòâèåì ýòè äâà íóêëîíà ñêîððåëèðîâàíû ìå-
æäó ñîáîé è ïðîÿâëÿþòñÿ â ðåàêöèÿõ êàê íå÷òî öåëîå —
ôëóêòîí. Âåäü ÿñíî, ÷òî â òîì ñëó÷àå, êîãäà, íàïðèìåð,
íàëåòàåò ôëóêòîí ñ èìïóëüñîì 8,4 ÃýÂ/c, à íå íóêëîí ñ
èìïóëüñîì 4,2 ÃýÂ/c, âîçìîæíîñòåé äëÿ ïîÿâëåíèÿ ïðî-
äóêòîâ ñ áîëüøèìè Pt

� è Py
�, êîíå÷íî æå, áîëüøå. À âçà-

èìîäåéñòâèå íóêëîíà ñ áîëåå òÿæåëîé ìèøåíüþ —
ôëóêòîíîì — ëåãêî îáúÿñíÿåò [13] îáèëüíîå îáðàçîâà-
íèå êóìóëÿòèâíûõ ïðîòîíîâ, ëåòÿùèõ â çàäíþþ ïîëó-
ñôåðó.

Çàìåòèì, ÷òî âåëè÷èíû ñðåäíèõ ïîïåðå÷íûõ èì-
ïóëüñîâ ïîëîæèòåëüíûõ ÷àñòèö äëÿ ÿäåðíûõ âçàèìî-
äåéñòâèé âûøå, ÷åì äëÿ íóêëîí-íóêëîííûõ, è îñîáåííî
âåëèêè äëÿ ðåàêöèé, â êîòîðûõ ó÷àñòâóþò ôëóêòîíû
(òàáë. 2).

Óâåëè÷åíèå ñðåäíèõ ïîïåðå÷íûõ èìïóëüñîâ èäåò
âìåñòå ñ óâåëè÷åíèåì êîëè÷åñòâà êàê áîëüøèõ, òàê è
ìàëûõ èõ çíà÷åíèé. Ðàñïðåäåëåíèÿ êàê áû ðàçìûâàþòñÿ
â îáå ñòîðîíû ñ ïðåèìóùåñòâåííûì âûõîäîì â ñòîðîíó

áîëüøèõ çíà÷åíèé. Ïîâåäåíèå Pt
�-ñïåêòðîâ, íàáëþäàå-

ìîå çäåñü, íàïîìèíàåò ýôôåêò «îáåäíåíèÿ» ñðåäíåé
÷àñòè ñïåêòðîâ ïîïåðå÷íûõ èìïóëüñîâ â æåñòêèõ ñîóäà-
ðåíèÿõ, îáíàðóæåííûé â ýêñïåðèìåíòàõ PHENIX è
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the reaction N dF F
C C� , for example, can be explained nei-

ther by Fermi momentum nor by secondary interactions in
the nuclei.

As seen from distribution of longitudinal proton mo-
menta for reaction N dF F

C C� (n �1, npart � 3), more than

14 2� % of all protons move in the direction opposed to the
nucleon beam.

So, longitudinal momentum spectra and multiplicities
of charged particle analysis and distinction of cumulative
particle production in d pF

C � and d pF
C � reactions suggest

reasonable assumption that two nucleons are combined as
one fluctuon even before interaction. Then high-momentum
Pt

� and Py
� appearance become more probable when a fluc-

tuon with momentum 8.4 GeV/c, instead of a nucleon with
momentum 4.2 GeV/c, interacts with the target. So, for ex-
ample, abundant production of cumulative protons flying
backward may be explained easily [13] if it is supposed that
one nucleon interacts with two nucleons, i.e. with a fluc-
tuon.

Let us note that the values of mean transverse momenta

of positively charged particles Pt
� increase for nucleus–

nucleus interactions compared with nucleon–nucleon ones.
And they become even greater for the reactions with fluc-
tuon participations (see Table 2). But numbers of high and

small Pt
� values increase together. The distributions as if

«erode» to both sides, but with a preferential high-momen-
tum Pt

� yield. So, Pt
�-spectrum behavior observed here, re-

minds high-Pt suppression effect in hard collisions, discov-
ered by PHENIX and STAR [12]. It can be assumed in such
a connection that the contribution of quark objects — fluc-
tuons to hard collisions at high energies may be the essential
one.

We realize that the conclusion obtained must be tested
in future on a high-statistics basis. Also all particles registra-
tion is needed for the better channel separation.

We are thankful to people of 2-m propane chamber col-
laboration for providing us with experimental data, which
were used here. We thank A. I. Malakhov for discussions,
for support and hospitality. We are very grateful to Prof.
Yu. A. Troyan, M. A. Tokarev, O. V. Rogachevskiy and to
V. K. Lukyanov especially for useful discussion and sup-
port. Authors are grateful to Zhelyu Bunzarov for reading
and editing the manuscript.
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Òàáëèöà 2 / Table 2

Reaction Pt
i,� , GeV/ñ Py

i,� , GeV/ñ

p p� 0.464�0.009 1.508�0.030

N pF
C � 0.496�0.014 1.819�0.058

p dF� C 0.474�0.025 1.189�0.075

N dF F
C C� 0.519�0.029 1.176�0.072

d pF
C � 0.550�0.024 2.479�0.118

d (both nucleons)� NF
C 0.563�0.070 2.265�0.283

d (both nucleons)�p

d p�

0.532�0.093

{0.458�0.009}

2.350�0.616

{1.525�0.033}



STAR [12]. Îòìåòèì â ýòîé ñâÿçè, ÷òî âêëàä âçàèìîäåé-
ñòâèé êâàðêîâûõ ñòðóêòóð — ôëóêòîíîâ — â æåñòêèå
ñîóäàðåíèÿ ïðè âûñîêèõ ýíåðãèÿõ ìîæåò îêàçàòüñÿ, ïî
íàøåìó ìíåíèþ, âåñüìà ñóùåñòâåííûì.

Ìû îñîçíàåì, ÷òî âûâîäû, ïîëó÷åííûå â íàñòîÿ-
ùåé ðàáîòå, äîëæíû áûòü ïðîâåðåíû íà ãîðàçäî áîëü-
øåé ñòàòèñòèêå ñîáûòèé è ïðè ëó÷øåé ðåãèñòðàöèè
âñåõ ðîæäåííûõ ÷àñòèö, à íå òîëüêî çàðÿæåííûõ.

Ñ÷èòàåì ñâîèì äîëãîì âûðàçèòü ãëóáîêóþ áëàãî-
äàðíîñòü âñåì ó÷àñòíèêàì ñîòðóäíè÷åñòâà äâóõìåòðî-
âîé ïðîïàíîâîé ïóçûðüêîâîé êàìåðû çà ïðåäîñòàâëå-
íèå ýêñïåðèìåíòàëüíûõ ðåçóëüòàòîâ. Ðàáîòà íå áûëà
áû çàâåðøåíà áåç ïîääåðæêè, âíèìàíèÿ è îáñóæäåíèé
ñ À. È. Ìàëàõîâûì. Ìû òàêæå âåñüìà ïðèçíàòåëüíû
Â. Ê. Ëóêüÿíîâó, Þ. À. Òðîÿíó, Ì. À. Òîêàðåâó,
Î. Â. Ðîãà÷åâñêîìó çà ïîëåçíûå äèñêóññèè è ïîìîùü.
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Þ. Ê. Ïîòðåáåíèêîâ, Á. Ã. Ùèíîâ

Íîâûå âîçìîæíîñòè êîìïüþòåðíîé
èíôðàñòðóêòóðû Ëàáîðàòîðèè ôèçèêè ÷àñòèö

Ñ 1999 ã. òåìïû ðàçâèòèÿ êîìïüþòåðíîé èíôðà-
ñòðóêòóðû Ëàáîðàòîðèè ôèçèêè ÷àñòèö çàìåòíî âîçðî-
ñëè. Ýòî îïðåäåëÿëîñü, ïðåæäå âñåãî, ïåðåâîäîì ëî-
êàëüíîé ñåòè ëàáîðàòîðèè íà ñêîðîñòè îáìåíà äàííûìè
â 100 Ìáèò/ñ ñ âîçìîæíîñòüþ ïåðåõîäà íà 1 Ãáèò/ñ è íà-
÷àëîì ñîçäàíèÿ öåíòðàëèçîâàííîãî âû÷èñëèòåëüíîãî
ðåñóðñà íà ïëîùàäêå ËÂÝ — ôåðìû ïåðñîíàëüíûõ ìà-
øèí ËÔ×–ËÂÝ. Ïðîâåäåíèå òàêèõ ðàáîò äèêòîâàëîñü
íàðàñòàþùèìè ïîòðåáíîñòÿìè äåéñòâóþùèõ â òî âðåìÿ
ýêñïåðèìåíòîâ ïî ôèçèêå ÷àñòèö è ÿäåðíîé ôèçèêå,
ãëàâíûìè èç êîòîðûõ áûëè ýêñïåðèìåíò NA-48 íà óñêî-
ðèòåëå SPS â ÖÅÐÍ ïî èññëåäîâàíèþ ýôôåêòîâ ïðÿìîãî
CP-íàðóøåíèÿ â ðàñïàäàõ íåéòðàëüíûõ êàîíîâ è ýêñïå-
ðèìåíò STAR íà êîëëàéäåðå RHIC â Áðóêõåéâåíñêîé íà-
öèîíàëüíîé ëàáîðàòîðèè ÑØÀ. Òåðàáàéòû äàííûõ, ïî-
ëó÷àåìûõ â ãîä â ïåðâîì ýêñïåðèìåíòå, è ñîïîñòàâèìûå

îáúåìû ðåçóëüòàòîâ ìîäåëèðîâàíèÿ âòîðîãî ïîòðåáîâà-
ëè íîâûõ ïîäõîäîâ â îðãàíèçàöèè îáðàáîòêè è àíàëèçà
äàííûõ â ÎÈßÈ.

Â òîì æå ãîäó áûë óñïåøíî ñîçäàí è çàðàáîòàë ïåð-
âûé ïðîòîòèï êîìïüþòåðíîé ôåðìû ïåðñîíàëüíûõ ìà-
øèí, ïîëüçîâàòåëÿìè êîòîðîé ñòàëè ñîòðóäíèêè ËÔ× è
ËÂÝ. Ñëîæíîå ôèíàíñîâîå ïîëîæåíèå, â êîòîðîì íàõî-
äèëñÿ â òå ãîäû Èíñòèòóò, íå ïîçâîëÿëî âêëàäûâàòü äî-
ñòàòî÷íûå ðåñóðñû â ïîñòîÿííîå èíòåíñèâíîå ðàçâèòèå
êîìïüþòåðíîé èíôðàñòðóêòóðû ëàáîðàòîðèè. Íåñìî-
òðÿ íà ýòî, ñîçäàííûé êîìïüþòåðíûé êëàñòåð ëàáîðàòî-
ðèè ê 2002 ã. èìåë ñëåäóþùèå ïàðàìåòðû: ïðîèçâîäè-
òåëüíîñòü — 1,2 K Si95; äèñêîâàÿ ïàìÿòü — 3 òåðàáàéòà
(Táàéò); ëåíòî÷íàÿ ïîäñèñòåìà — 0,5 Táàéò (òðè
óñòðîéñòâà òèïà DLT, îäíî èç êîòîðûõ — ñ ðîáîòîì íà
9 ëåíò). Ïðîãðàììíîå îáåñïå÷åíèå êëàñòåðà â öåëîì
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Yu. Potrebenikov, B. Shchinov

New Opportunities of the LPP Computer
Infrastructure

Since 1999, the rate of development of the computer in-
frastructure of the Laboratory of Particle Physics has in-
creased appreciably. It was defined, first of all, by transition
of the local network of the Laboratory on the data transfer
speed of 100 Mb/s with an opportunity of transition to 1
Gb/s and beginning of creation of the centralized computing
resource on the LHE area — a farm of personal computers
of LPP–LHE. The need of this work was dictated by in-
creasing requirements of particle and nuclear physics exper-
iments running at that time, the main of which were NA-48
experiment at the SPS accelerator at CERN aimed at study
of effects of direct CP violation in neutral kaon decays, and
STAR experiment at the RHIC collider at Brookhaven Na-
tional Laboratory of the USA. Terabytes of the recorded
data per year on the former experiment and comparable vol-

umes of simulation results on the latter also required new
approaches in organization of processing and analysis of the
data at JINR.

In the same year the first prototype of a personal com-
puter farm was successfully constructed and put into opera-
tion, physicists of LPP and LHE being its first users. The
bad financial position in which the Institute was those years
did not allow one to put sufficient resources in constant in-
tensive development of the computer infrastructure of the
Laboratory. Nevertheless, by 2002 the computer cluster of
the Laboratory had the following parameters: productivity
is 1.2 K Si95; disk memory is 3 Tbyte; a tape subsystem is
0.5 Tbyte (3 devices such as DLT, one of which is equipped
with a 9-tape robot). The cluster software as a whole provid-
ed the users with environment accepted in the leading physi-
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îáåñïå÷èâàëî ðàáîòó ïîëüçîâàòåëåé â ïðèíÿòîé â âåäó-
ùèõ ôèçè÷åñêèõ öåíòðàõ ìèðà ñðåäå. Â ÷àñòíîñòè, ËÔ×
ñòàëà ïåðâîé ëàáîðàòîðèåé Èíñòèòóòà, ãäå áûëà âíåäðå-
íà ðàñïðåäåëåííàÿ ôàéëîâàÿ ñèñòåìà AFS, èñïîëüçóå-
ìàÿ âî âñåõ êðóïíûõ ôèçè÷åñêèõ öåíòðàõ. Áûëè èíñòàë-
ëèðîâàíû è ïîääåðæèâàþòñÿ íà ñîâðåìåííîì óðîâíå
ïðîãðàììíûå êîìïëåêñû, ñèñòåìû è ïàêåòû êàê îáùåãî
íàçíà÷åíèÿ (Sun Grid Engine batch system, CERNLIB,
ROOT è ò. ï.), òàê è ïðèêëàäíûå ïðîãðàììíûå êîìïëåê-
ñû, îðèåíòèðîâàííûå íà çàäà÷è êàæäîãî îòäåëüíîãî
ýêñïåðèìåíòà (ROOT4STAR, STAF, CORAL, PHAST,
COMGEANT, NASIM, COMPACT, STMEX è ò. ï.).

Òàêèå âîçìîæíîñòè è êîíôèãóðàöèÿ êëàñòåðà ïî-
çâîëèëè ïðèñòóïèòü ê ðåøåíèþ ïðèíöèïèàëüíî íîâûõ
äëÿ ÎÈßÈ çàäà÷ îáðàáîòêè äàííûõ è ìîäåëèðîâàíèÿ.
Òàê, íàïðèìåð, ê 2002 ã. íà êîìïüþòåðíîé ôåðìå ËÔ×–

ËÂÝ áûëî ïðîâåäåíî ïîëíîå ñïåöèàëèçèðîâàííîå ãè-
áðèäíîå ìîäåëèðîâàíèå óñëîâèé ýêñïåðèìåíòà NA-48,
íåîáõîäèìîå äëÿ îöåíêè âëèÿíèÿ íàëîæåíèé ñîáûòèé
âî âðåìÿ èõ ðåãèñòðàöèè íà èçìåðÿåìóþ âåëè÷èíó
àñèììåòðèè ðàñïàäîâ äîëãî- è êîðîòêîæèâóùèõ êàîíîâ
íà äâà ïèîíà. Ýòà ðàáîòà ïîòðåáîâàëà îáðàáîòêè â ïðî-
öåññå ìîäåëèðîâàíèÿ 10,8 Táàéò ýêñïåðèìåíòàëüíûõ
äàííûõ, çàïèñàííûõ ïî ñëó÷àéíîìó ñðàáàòûâàíèþ
òðèããåðà, è çàíÿëà òðè ìåñÿöà ïðè ñðåäíåì ÷èñëå ðàáî-
òàþùèõ â ïàêåòíîì ðåæèìå çàäà÷, ðàâíîì âîñüìè. Ýêñ-
ïåðèìåíòàëüíûå äàííûå áûëè äîñòàâëåíû â ÎÈßÈ íà
190 ëåíòàõ DLT, à ðåçóëüòàòû ìîäåëèðîâàíèÿ ïåðåäàíû
â ÖÅÐÍ ïî êîìïüþòåðíîé ñåòè. Ïîÿâèëèñü òàêæå ïîä-
äåðæàííûå òåõíè÷åñêèìè âîçìîæíîñòÿìè íîâûå êîì-
ïüþòåðíûå ñåðâèñû, íàïðèìåð, ïîçâîëÿþùèå ïðîâî-
äèòü âèäåîêîíôåðåíöèè.

Óæå òîãäà ñòàëî ÿñíî, ÷òî âû-
áðàííîå íàïðàâëåíèå ðàçâèòèÿ êîì-
ïüþòåðíîé èíôðàñòðóêòóðû ËÔ×
ñïîñîáñòâóåò êàê ïîâûøåíèþ ýô-
ôåêòèâíîñòè èññëåäîâàíèé ïî ðÿäó
ïðîåêòîâ ëàáîðàòîðèè, òàê è ðàçâè-
òèþ êîìïüþòåðíîé èíôðàñòðóêòóðû
ÎÈßÈ â öåëîì. Ïðàâèëüíîñòü âû-
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cal centers of the world. In particular, the distributed file
system, AFS, used in all large physical centers, was in-
stalled at LPP for the first time at the Institute. General pur-
pose program complexes, systems and packages (Sun Grid
Engine batch system, CERNLIB, ROOT, etc.) as well as
application programs focused on tasks of each separate
experiment (ROOT4STAR, STAF, CORAL, PHAST,
COMGEANT, NASIM, COMPACT, STMEX, etc.) have
been installed and maintained.

Such opportunities and configuration of the computer
cluster allowed one to start solution of data processing and
simulation problems essentially new for JINR. As an exam-

ple, by 2002 the complete specialized
hybrid simulation of conditions of the
NA-48 experiment carried out on the
LPP–LHE farm. This study was neces-
sary for the estimation of influence of
pile-up effects on the value of asymme-
try in K L and K S decays into two
pions. A part of the simulation was the
processing of 10.8 Tbyte of the experi-
mental data recorded in the experiment
with random trigger, which took
3 months at an average of eight tasks

working in a batch mode in parallel. The experimental data
were delivered to JINR on 190 DLT tapes, and the results of
simulation were transferred to CERN by computer network.
The new computer services maintained by technical oppor-
tunities such as, for example, the videoconference service
have appeared as well.

Already at this time it became clear that the chosen di-
rection of development of the LPP computer infrastructure
promotes increase of efficiency of researches in a number of
the Laboratory’s projects as well as development of a JINR
computer infrastructure as a whole. The correctness of the
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áðàííîãî ïóòè ðàçâèòèÿ ïîäòâåðæäàë è ðîñò ÷èñëà ïîëü-
çîâàòåëåé êîìïüþòåðíîé ôåðìû, êîëè÷åñòâî êîòîðûõ ê
êîíöó 2002 ã. ïåðåâàëèëî çà 50, è ðàñøèðåíèå èñïîëüçî-
âàíèÿ âèäåîêîíôåðåíöèé äëÿ ïðåäñòàâëåíèÿ ðåçóëüòà-
òîâ èññëåäîâàíèé, âûïîëíåííûõ â ÎÈßÈ.

Âàæíîñòü âûáðàííîãî íàïðàâëåíèÿ áûëà ïîäòâåð-
æäåíà åäèíîäóøíûì îäîáðåíèåì â ëàáîðàòîðèè íîâîãî
ïðîåêòà, íàöåëåííîãî íà âûïîëíåíèå ñèñòåìàòè÷åñêèõ
ðàáîò ïî ñîâåðøåíñòâîâàíèþ êîìïüþòåðíîé èíôðà-
ñòðóêòóðû ËÔ×. Ïðîåêò áûë ïîääåðæàí äèðåêöèåé Èí-
ñòèòóòà, ïðîøåë âñå òðåáóåìûå ñòàäèè îôîðìëåíèÿ è ñ
2004 ã. âîøåë â Ïðîáëåìíî-òåìàòè÷åñêèé ïëàí íàó÷-
íî-èññëåäîâàòåëüñêèõ ðàáîò è ìåæäóíàðîäíîãî ñîòðóä-
íè÷åñòâà ÎÈßÈ. Íà âåñåííåì çàñåäàíèè ÏÊÊ ïî ôèçè-
êå ÷àñòèö áûëî ðåêîìåíäîâàíî ïðèñâîèòü ïðîåêòó ïåð-
âûé ïðèîðèòåò. Ïîñëåäíåå ðåøåíèå ïîääåðæàë è
Ó÷åíûé ñîâåò ÎÈßÈ íà ñâîåé ëåòíåé ñåññèè.

Îäîáðåíèå è ïîíèìàíèå çíà÷èìîñòè ïðîâîäèìûõ
ðàáîò ïîçâîëèëî äîñòè÷ü â 2004 ã. ñóùåñòâåííîãî
ïðîãðåññà â ðàçâèòèè êîìïüþòåðíûõ ðåñóðñîâ
ëàáîðàòîðèè êàê çà ñ÷åò ñïåöèàëüíî ïðåäóñìî-
òðåííûõ â ïðîåêòå ñðåäñòâ, òàê è çà ñ÷åò âëîæå-
íèÿ öåëåâûõ ñðåäñòâ çàèíòåðåñîâàííûìè ðóêî-
âîäèòåëÿìè ïðîåêòîâ.

Ïðåæäå âñåãî, ïðîèçâîäèòåëüíîñòü êîìïüþòåðíîé
ôåðìû ËÔ×–ËÂÝ áûëà óâåëè÷åíà ïî÷òè â÷åòâåðî — äî
4,5 K Si95 (ïðè óâåëè÷åíèè ÷èñëà êîìïüþòåðîâ ñ 20 äî
32), â òîì ÷èñëå ïî÷òè â ïÿòü ðàç — äëÿ ìàøèí ïàêåòíîé
îáðàáîòêè äàííûõ. Òàêîå ðàñøèðåíèå ïîçâîëèëî äîâå-
ñòè ÷èñëî âûïîëíÿåìûõ îäíîâðåìåííî ïàêåòíûõ çàäà÷
äî 91. Ïî÷òè âòðîå óâåëè÷èëàñü åìêîñòü íàêîïèòåëåé íà
ìàãíèòíûõ äèñêàõ — äî 8,5 Táàéò, ÷òî ïîçâîëèëî óäî-
âëåòâîðèòü ïåðâîî÷åðåäíûå ïîòðåáíîñòè â äèñêîâîì
ïðîñòðàíñòâå íàèáîëåå êðóïíûõ ïîòðåáèòåëåé — ýêñ-
ïåðèìåíòîâ NA-48 è COMPASS. Âûñâîáîæäåííûå
äâóõïðîöåññîðíûå êîìïüþòåðû íèçêîé ïðîèçâîäèòåëü-
íîñòè (ñ ÷àñòîòîé ïðîöåññîðîâ 400 MÃö) ïåðåäàíû äëÿ
èñïîëüçîâàíèÿ â ëàáîðàòîðèè íà ðàáî÷èõ ìåñòàõ.

Îñóùåñòâëåí ïåðåâîä ëîêàëüíîé êîìïüþòåðíîé
ñåòè ëàáîðàòîðèè íà èñïîëüçîâàíèå îáîðóäîâàíèÿ Giga-
bit Ethernet. Îðãàíèçîâàíû 4 ëîêàëüíûå ïîäñåòè ëàáîðà-
òîðèè. Óâåëè÷åíî êîëè÷åñòâî êîíå÷íûõ ïîëüçîâàòåëåé,
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chosen way of development was also confirmed by
the growth of the number of users of the computer
farm, which was already over by the end of 2002,
and expansion of use of videoconferences for pre-
sentation of research results obtained at JINR.

The importance of the chosen direction was
shown by unanimous approval at the Laboratory of
the new project aimed at performance of regular
works on development of the LPP computer in-
frastructure. This project was supported by the man-
agement of the Institute, passed all required stages of
registration, and, since 2004, it is present in the topical plan
for JINR research and international cooperation. At the
spring session of PAC on particle physics, it was recom-
mended for performance with a first priority. The JINR Sci-
entific Council also supported this decision at its summer
session.

The approval and understanding of the importance of
on-going works has allowed one to reach essential progress
in 2004 in development of computer resources of the Labo-
ratory for the account of the resources specially stipulated in
the project, and at the expense of an investment of target re-
sourses by the interested chiefs of the projects.

First of all, the productivity of the LPP–LHE computer
farm was further increased almost four times — up to 4.5 K
Si95 (at increase of number of computers from 20 up to
32) — and almost five times for batch computers. Such ex-
pansion has allowed one to increase the number of simulta-
neously running batch jobs up to 91. The capacity of mag-
netic disk storage has increased almost three times — up to
8.5 Tbyte — which allowed one to satisfy the basic require-
ments for disk space from the largest users — NA-48 and
COMPASS experiments. Released dual-processor comput-
ers of low productivity (with frequency of processors 400
MHz) are handed for use at the Laboratory in workplaces.
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ïîëó÷èâøèõ âûõîä â Èíòåðíåò ÷åðåç ëîêàëüíûå ïîäñå-
òè ËÔ×. Óñïåøíî ïðîâåäåíû ðàáîòû ïî ðåàëèçàöèè ãè-
ãàáèòíîãî ìåæìàøèííîãî èíòåðôåéñà âíóòðè ôåðìû
ïåðñîíàëüíûõ ìàøèí.

Óñòàíîâëåíî è ïðîòåñòèðîâàíî îáîðóäîâàíèå, îáåñ-
ïå÷èâàþùåå áåñïðîâîäíîé âûõîä ÷àñòè ìîáèëüíûõ
ïîëüçîâàòåëåé â ëîêàëüíóþ ñåòü ÎÈßÈ. Îáîðóäîâàíû
ïðîåêòîðàìè è ñèñòåìîé áåñïðîâîäíîãî âûõîäà â Èí-
òåðíåò çàëû äëÿ ïðîâåäåíèÿ âèäåîêîíôåðåíöèé è ñåìè-
íàðîâ.

Íà êîìïüþòåðàõ âû÷èñëèòåëüíîé ôåðìû
ËÔ×–ËÂÝ óñòàíîâëåíà ñèñòåìà äëÿ ðàáîòû ñ áîëüøèìè
îáúåìàìè äàííûõ CASTOR, ñëóæàùàÿ îñíîâîé äëÿ ðà-
áîòû ñ äàííûìè â êðóïíûõ ôèçè÷åñêèõ öåíòðàõ ìèðà.
Ïðåäëîæåí ñïîñîá è ïðîâåäåíî òåñòèðîâàíèå ýòîé ñè-
ñòåìû êàê ñðåäñòâà èíòåãðàöèè âû÷èñëèòåëüíûõ ðåñóð-
ñîâ ÎÈßÈ ïðè ðåøåíèè çàäà÷ îáðàáîòêè è àíàëèçà ýêñ-
ïåðèìåíòàëüíûõ äàííûõ.

Ïîñëåäíèì âàæíûì äîñòèæåíèåì ÿâèëñÿ îñóùå-
ñòâëåííûé íà êîìïüþòåðíîé ôåðìå ËÔ×–ËÂÝ ïðàêòè-
÷åñêè îäíîâðåìåííî ñ ÖÅÐÍ ïåðåõîä íà èñïîëüçîâàíèå
îïåðàöèîííîé ñèñòåìû Scientific Linux CERN 3 (SLC3),
ñìåíÿþùåé â íàñòîÿùåå âðåìÿ ñèñòåìó Red Hat Linux
7.3 â áîëüøèíñòâå ôèçè÷åñêèõ öåíòðîâ. Ïåðåõîä íà
SLC3 ïðîâîäèëñÿ ïîýòàïíî. Âíà÷àëå ñèñòåìà áûëà èí-

ñòàëëèðîâàíà íà îäíîì êîìïüþòåðå äëÿ òîãî, ÷òîáû
ïîëüçîâàòåëè îñíîâíûõ ýêñïåðèìåíòîâ ëàáîðàòîðèè
ñìîãëè àäàïòèðîâàòü ê íåé ñâîè ïðîãðàììû. Ïîñëå çà-
âåðøåíèÿ ýòîé ðàáîòû ñèñòåìà SLC3 áûëà óñòàíîâëåíà
íà îñíîâíûõ èíòåðàêòèâíûõ è ïàêåòíûõ êîìïüþòåðàõ
ôåðìû. Ñëåäóåò îñîáî îòìåòèòü, ÷òî òàêîé ïåðåõîä íà
íîâóþ îïåðàöèîííóþ ñèñòåìó âïåðâûå â ÎÈßÈ áûë
îñóùåñòâëåí èìåííî íà êîìïüþòåðíîé ôåðìå
ËÔ×–ËÂÝ.

Â ðåçóëüòàòå ïðîâåäåííûõ ðàáîò â ëàáîðàòîðèè äî-
ñòèãíóòî íîâîå êà÷åñòâî ïðåäîñòàâëåíèÿ âû÷èñëèòåëü-
íûõ è èíôîðìàöèîííûõ óñëóã, êîòîðîå, áëàãîäàðÿ ïà-
ðàëëåëüíîìó óâåëè÷åíèþ ïðîïóñêíîé ñïîñîáíîñòè
âíåøíèõ êàíàëîâ ñâÿçè Èíñòèòóòà, ñîïîñòàâèìî ñ êà÷å-
ñòâîì ïðåäîñòàâëåíèÿ àíàëîãè÷íûõ óñëóã â âåäóùèõ
ôèçè÷åñêèõ öåíòðàõ, òàêèõ êàê ÖÅÐÍ, DESY, BNL è äð.
Íà÷àëî 2005 ã. ïîêàçàëî, ÷òî ðàáîòû ïî ðàçâèòèþ êîì-
ïüþòåðíîé èíôðàñòðóêòóðû ëàáîðàòîðèè íå ïðåêðàùà-
þòñÿ: çàêóïëåííîå îáîðóäîâàíèå è äèñêîâàÿ ïàìÿòü äëÿ
îáåñïå÷åíèÿ ïîòðåáíîñòåé ýêñïåðèìåíòà COMPASS áó-
äóò èíòåãðèðîâàíû â ñòðóêòóðó êîìïüþòåðíîé ôåðìû
ËÔ×–ËÂÝ â áëèæàéøåå âðåìÿ, ÷òî ñóùåñòâåííî óâåëè-
÷èò åå âîçìîæíîñòè êàê äëÿ ó÷àñòíèêîâ ýòîãî ýêñïåðè-
ìåíòà, òàê è äëÿ âñåõ ïîëüçîâàòåëåé êîìïüþòåðíîé èí-
ôðàñòðóêòóðû ëàáîðàòîðèè.
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The upgrade of the Laboratory’s local computer net-
work by using of the Gigabit Ethernet equipment is carried
out. Four local subnets were organized at the Laboratory.
The amount of the users who have received an access to the
Internet through the local LPP subnets has increased. The
works on realization of Gigabit interface inside a computer
of the LPP–LHE farm are successfully carried out.

The equipment for wireless access of the portable PC
users to JINR local network has been installed and tested.
Videoconference and seminar rooms were equipped with
projectors and systems of wireless access to the Internet.

A system for work with large data volumes —
CASTOR — was installed on the LPP–LHE computer farm,
which is now a basic system for work with the data at the
leading physical centers of the world. This system has been
tested as an instrument for integration of JINR computing
resources for solution of problems of experimental data
processing and analysis.

The last important achievement was the installation on
LPP–LHE farm, practically simultaneously with CERN, of
a new operating system Scientific Linux CERN 3 (SLC3),
which is now substituting Red Hat Linux 7.3 in the majority
of the large physical centers of the world. The transition to

SLC3 is carried out stage by stage. In the beginning this sys-
tem was installed on only one computer to allow the users of
the basic experiments of the Laboratory to adapt their soft-
ware. After this stage had been completed, SLC3 was in-
stalled on the basic interactive and batch computers of the
farm. It is especially important to note that this transition to
the new operation system was carried out for the first time at
JINR on the LPP–LHE computer farm.

As a result of the works carried out, a new quality of
computing and information services for users of the Labora-
tory is achieved, which, due to parallel increase of through-
put of external communication channels of the Institute, is
comparable to quality of similar services at the leading
physical centers such as CERN, DESY, BNL, etc. The be-
ginning of 2005 has demonstrated that the works on devel-
opment of the Laboratory’s computer infrastructure do not
stop: the purchased equipment and disk memory for mainte-
nance of requirements of COMPASS experiment will be in-
tegrated in the structure of the LPP–LHE computer farm in
the immediate future, which will essentially increase its po-
tential for both the participants of this experiment and all the
users of a computer infrastructure of the Laboratory.
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È. Íàòêàíåö, Ê. Õîëäåðíà-Íàòêàíåö, Þ. Êàëóñ

Íåéòðîííûå èññëåäîâàíèÿ ìåòèëïðîèçâîäíûõ
áåíçîëà äëÿ çàìåäëèòåëåé õîëîäíûõ
íåéòðîíîâ

Â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè ÎÈßÈ ïðîâîäÿòñÿ
èññëåäîâàíèÿ ìåçèòåëåíà è äðóãèõ ìåòèëïðîèçâîäíûõ
áåíçîëà ïîñðåäñòâîì íåóïðóãîãî íåêîãåðåíòíîãî ðàññåÿ-
íèÿ (ÍÍÐÍ) è äèôðàêöèè íåéòðîíîâ (ÄÍ). Ìåçèòåëåí,
èëè 1, 3, 5-òðèìåòèëáåíçîë, ôîðìóëà C6H3(CH3)3, ÿâëÿåòñÿ
õîðîøî èçâåñòíûì îðãàíè÷åñêèì ðàñòâîðèòåëåì, õàðàêòå-
ðèçóåìûì îòíîñèòåëüíî íèçêîé òî÷êîé çàìåðçàíèÿ (227 K)
è âûñîêîé òî÷êîé êèïåíèÿ (437 K). Èç-çà âûñîêîãî ñîäåð-
æàíèÿ âîäîðîäà è ïðåäïîëàãàåìûõ ñëàáî çàòîðìîæåííûõ
âðàùåíèé ìåòèëîâûõ ãðóïï â òâåðäîé ôàçå, ÷òî ñïîñîá-
ñòâóåò ýôôåêòèâíîé ïåðåäà÷å ýíåðãèè ïðè ñòîëêíîâåíèè ñ
íåéòðîíàìè, äàííîå ñîåäèíåíèå ðåêîìåíäîâàíî â êà÷åñòâå
ýôôåêòèâíîãî çàìåäëèòåëÿ íåéòðîíîâ [1]. Òâåðäûé ìåçè-
òåëåí èñïîëüçóåòñÿ íà èñòî÷íèêå õîëîäíûõ íåéòðîíîâ
TCNS íà èìïóëüñíîì ðåàêòîðå TRIGA Mark II, NETL

(Îñòèí, ÑØÀ) [2]. Îäíàêî ñòðóêòóðà è äèíàìèêà òâåðäîãî
ìåçèòåëåíà äî ñèõ ïîð íå áûëè äîñòàòî÷íî èçó÷åíû.

Íàøè íåäàâíèå ýêñïåðèìåíòû ïî îäíîâðåìåííîìó èñ-
ñëåäîâàíèþ ñïåêòðîâ ÄÍ è ÍÍÐÍ íà ñïåêòðîìåòðå îáðàò-
íîé ãåîìåòðèè ÍÅÐÀ-ÏÐ âûñîêîïîòî÷íîãî èìïóëüñíîãî
ðåàêòîðà ÈÁÐ-2 ÎÈßÈ âûÿâèëè òðè êðèñòàëëè÷åñêèå
ôàçû ìåçèòåëåíà [3]. Âçâåøåííûå ïëîòíîñòè êîëåáàòåëü-
íûõ ñîñòîÿíèé, G ( )� , äëÿ ðàçíûõ ôàç ìåçèòåëåíà ïðåäñòà-
âëåíû íà ðèñ. 1. Îíè áûëè ïîëó÷åíû èç ñïåêòðîâ ÍÍÐÍ,
èçìåðåííûõ ïðè 20 Ê. Ïðè çàìåðçàíèè ìåçèòåëåí îáðàçóåò
ðàçóïîðÿäî÷åííóþ ôàçó II, êîòîðàÿ îêîëî 90 Ê ïåðåõîäèò â
íèçêîòåìïåðàòóðíóþ óïîðÿäî÷åííóþ ôàçó III. Äàííûé ïå-
ðåõîä îáðàòèì äî òåõ ïîð, ïîêà íàãðåâ ôàçû II íå ïðåâûøà-
åò 180 Ê. Îêîëî 190 Ê ôàçà II íà÷èíàåò ïðåâðàùàòüñÿ â âû-
ñîêîòåìïåðàòóðíóþ óïîðÿäî÷åííóþ ôàçó I. Ñêîðîñòü íó-
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I. Natkaniec, K. Holderna-Natkaniec, J. Kalus

Neutron Scattering Studies of Methyl Derivatives
of Benzene Selected as Potential Materials for
Cold Neutron Moderators

At the Frank Laboratory of Neutron Physics the study of
mesitylene and other methyl benzene compounds are carried
out by means of inelastic incoherent neutron scattering (IINS).
Mesitylene (1, 3, 5-trimethylbenzene) — C6H3(CH3)3 — is a
well- known organic solvent characterized by the relatively
low freezing (227 K) and high boiling (437 K) temperatures.
Because of high content of hydrogen and the assumed weakly
hindered rotation of methyl groups in the solid phase, which
can remove energy from neutrons, this compound has been rec-
ommended as a neutron moderator [1] and used for construc-
tion of the TCNS cold neutron source at the TRIGA Mark II
pulsed reactor of the NETL in Austin [2]. However, the struc-
ture and dynamics of solid mesitylene until recently has not
been well investigated.

Our recent experiments on neutron diffractions indicated
three crystalline phases of mesitylene [3]. The amplitude
weighted vibrational densities of states, G( )� , for different
phases of mesitylene are presented in Fig. 1. They were ob-
tained from the IINS spectra measured at 20 K on the inverse
geometry spectrometer NERA-PR at the high-flux pulsed reac-
tor IBR-2 of JINR. The disordered solid phase II of mesitylene
can be obtained when the overcooled liquid is freezing at slow
cooling rate. This phase is not stable at low temperatures, but at
about 90 K it passes the structural phase transition to the
low-temperature phase III. This transition is reversible until
phase II is not heated over 180 K. At about 190 K phase II starts
a transformation to the high-temperature phase I. The growth
rate of nucleations of phase I increases with temperature and at
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êëåàöèè ôàçû I âîçðàñòàåò ñ òåìïåðàòóðîé, è ïðè
òåìïåðàòóðå îêîëî 220 Ê ïîëíûé ïåðåõîä îò ôàçû II ê ôàçå
I çàíèìàåò òîëüêî íåñêîëüêî ìèíóò. Ýòî íåîáðàòèìûé ïåðå-
õîä, è ñòðóêòóðà ôàçû I ñòàáèëüíà îò òî÷êè åå ïëàâëåíèÿ
ïðè 227 Ê âíèç äî ãåëèåâûõ òåìïåðàòóð. Ôàçà II â ïðèñóò-
ñòâèè íóêëåàöèè ôàçû I ìîæåò áûòü òàêæå ïåðåîõëàæäåíà
äî ãåëèåâûõ òåìïåðàòóð. Ýòè äîâîëüíî óíèêàëüíûå ñâîé-
ñòâà ìåçèòåëåíà, êîòîðûå ïîçâîëÿþò ïîëó÷àòü òðè ðàçíûå
òâåðäûå ôàçû ïðè ãåëèåâûõ òåìïåðàòóðàõ, ïðåäñòàâëÿþò
îñîáûé èíòåðåñ ïðè èçó÷åíèè ñòðóêòóðû è äèíàìèêè ýòèõ
ôàç äëÿ ïðîâåðêè ìîäåëüíûõ ïîòåíöèàëîâ ìåæìîëåêóëÿð-
íûõ âçàèìîäåéñòâèé.

×àñòîòû ëèáðàöèîííûõ êîëåáàíèé ìåòèëîâûõ ãðóïï â
ôàçå III ñîîòâåòñòâóþò ñèëüíûì ïîëîñàì íà ñïåêòðàõ G( )�
ïðè 155 è 193 ñì–1, ÷òî ïðåäïîëàãàåò äîâîëüíî âûñîêèå áà-
ðüåðû äëÿ âðàùåíèé ìåòèëîâûõ ãðóïï ïðè íèçêèõ òåìïå-
ðàòóðàõ. Ïîñêîëüêó ýòè äâå ïîëîñû èñ÷åçàþò â ñïåêòðàõ
G( )� ôàçû II è I, ìîæíî ïðåäïîëàãàòü, ÷òî îíè ñìåøèâàþò-
ñÿ ñ êîëåáàíèÿìè ðåøåòêè, óâåëè÷èâàÿ ïëîòíîñòü êîëåáà-
òåëüíûõ ñîñòîÿíèé ýòèõ ôàç ïðè ÷àñòîòàõ íèæå 120 ñì–1.
Îðèåíòàöèîííûé áåñïîðÿäîê ìåòèëîâûõ ãðóïï â ôàçå II
òâåðäîãî ìåçèòåëåíà îáðàçóåò ñîñòîÿíèå òàê íàçûâàåìîãî
ïðîòîííîãî ñòåêëà, äèíàìèêà êîòîðîãî õàðàêòåðèçóåòñÿ
äîáàâî÷íîé ïëîòíîñòüþ êîëåáàòåëüíûõ ñîñòîÿíèé â îáëà-
ñòè ïàðàáîëè÷åñêîé çàâèñèìîñòèG( )� ïðè íèçêèõ ÷àñòîòàõ
äëÿ óïîðÿäî÷åííûõ êðèñòàëëîâ. Êîëåáàòåëüíûå ñâîéñòâà
ìàòåðèàëîâ â ôàçå îðèåíòàöèîííîãî ðàçóïîðÿäî÷åíèÿ ìå-
òèëîâûõ ãðóïï, òàêèõ êàê ñòåêëîîáðàçíàÿ ôàçà òîëóîëà èëè
ôàçà II ìåçèòåëåíà, ïîçâîëÿþò ïðèìåíÿòü ýòè ìàòåðèàëû â
êà÷åñòâå çàìåäëèòåëåé â ïðîãðåññèâíûõ èñòî÷íèêàõ õî-
ëîäíûõ íåéòðîíîâ [4]. Îäíàêî ýòè ôàçû «ïðîòîííîãî ñòå-
êëà» íå ÿâëÿþòñÿ ñòàáèëüíûìè âî âñåì òåìïåðàòóðíîì
äèàïàçîíå òâåðäûõ ôàç ìåçèòåëåíà è òîëóîëà.

Ñ ïîìîùüþ ÍÍÐÍ è ÄÍ áûëà òàêæå îáíàðóæåíà ñòà-
áèëèçàöèÿ ðàçóïîðÿäî÷åííîé òâåðäîé ôàçû ïðè ñìåøèâà-
íèè ìåçèòåëåíà ñ äðóãèìè ìåòèëáåíçîëüíûìè ñîåäèíåíèÿ-
ìè, òàêèìè êàê òîëóîë, ìåòàêñèëîë (1,3-äèìåòèëáåíçîë) è
ïñåâäîêóìåí (1,2,4-òðèìåòèëáåíçîë). Ïîêàçàíî, ÷òî ðàñ-

26

about 220 K full transformation of phase II to phase I needs
only several minutes. This transformation is not reversible and
the structure of phase I is stable from its melting point at 227 K,
down to the liquid helium temperatures. Phase II, in presence of
nucleations of phase I, can be also overcooled to the liquid heli-
um temperatures. The exceptional property of mesitylene,
which can exist in three different phases at helium temperature,
makes the investigations of their structure and dynamics espe-
cially interesting for test of the intermolecular interaction po-
tentials.

The frequencies of methyl librations in phase III of solid
mesitylene were determined as the strong bands in inelastic
neutron scattering at 155 and 193 cm–1, which suggests quite
high external barriers for rotations of methyl groups at low tem-
peratures. These two bands disappear in the G( )� spectra of
phases I and II, suggesting that methyl librations in these phas-
es are mixed with the lattice modes bellow 120 cm–1. The orien-
tational disorder of methyl groups in phase II of solid mesity-

lene causes the so-called protonic glass phase, whose dynamics
is characterized by the additional density of vibrational states
over the parabolic dependence of G( )� for ordered crystalline
solids at the low frequencies. The vibrational properties of ma-
terials with orientationally disordered methyl groups, like
glassy state of toluene and phase II of mesitylene, seems to be
preferable as moderator media for advanced cold neutron
sources [4]. However, these glassy phases are not stable in the
whole temperature range of solid mesitylene or toluene.

The IINS and neutron diffraction investigations revealed
also the stabilization of disordered solid phase by mixing of
mesitylene with similar methylbenzene compounds such as
toluene, m-xylene (1,3-dimethylbenzene) and pseudocumene
(1,2,4-trimethylbenzene). It has been shown that solutions of
mesitylene with these compounds form glassy solids, which
are stable in the whole temperature range below the melting
point. One example for the mixture mesitylene/toluene is given
in Fig. 2. The vibrational spectra of these glassy state solutions
indicate that methyl librations are mixed with the lattice vibra-
tions and form the wide band with cut-off at about 120 cm–1.
Additional density of states at low frequencies, over the
parabolic dependence of the G( )� for ordered crystals, makes
glassy solid solutions of the investigated compounds preferable
as potential moderators for advanced cold neutron
sources [4, 5].
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Ðèñ. 1. Ïëîòíîñòü êîëåáàòåëüíûõ ñîñòîÿíèé, G( )� , äëÿ ðàçíûõ
òâåðäûõ ôàç ìåçèòåëåíà ïðè 20 Ê

Fig. 1. The vibrational density of states, G( )� , for different solid
phases of mesitylene at 20 K
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òâîðû ìåçèòåëåíà ñ ýòèìè ñîåäèíåíèÿìè îáðàçóþò ñòå-
êëîïîäîáíóþ òâåðäóþ ñèñòåìó, ñòàáèëüíóþ âî âñåì
òåìïåðàòóðíîì äèàïàçîíå íèæå òî÷êè ïëàâëåíèÿ. Ïðè-
ìåð äëÿ ñìåñè ìåçèòåëåí/òîëóîë ïðåäñòàâëåí íà ðèñ. 2.
Êîëåáàòåëüíûå ñïåêòðû ýòèõ ñòåêëîïîäîáíûõ ðàñòâî-
ðîâ óêàçûâàþò íà òî, ÷òî êîëåáàíèÿ ìåòèëîâûõ ãðóïï
ñìåøàíû ñ êîëåáàíèÿìè ðåøåòêè è ôîðìèðóþò øèðî-
êóþ ïîëîñó ñ îáðûâîì íà ÷àñòîòå ~120 ñì–1. Íà ðèñ. 2
âèäíû ôóíêöèè G( )� , èìåþùèå äîáàâî÷íûå ïëîòíîñòè
êîëåáàòåëüíûõ ñîñòîÿíèé ê ïàðàáîëè÷åñêîé çàâèñèìî-
ñòè äëÿ óïîðÿäî÷åííûõ êðèñòàëëîâ, ÷òî òèïè÷íî äëÿ
ðàçóïîðÿäî÷åííûõ òâåðäûõ òåë. Äàííûé ôàêò ïîçâîëÿ-
åò ðàññìàòðèâàòü òâåðäûå ðàñòâîðû èññëåäóåìûõ ñî-
åäèíåíèé êàê ïåðñïåêòèâíûå ìàòåðèàëû äëÿ èñïîëüçî-
âàíèÿ â êà÷åñòâå çàìåäëèòåëåé äëÿ èñòî÷íèêîâ õîëîä-
íûõ íåéòðîíîâ [4, 5].

17–18 ìàðòà â Äóáíå ñîñòîÿëàñü î÷åðåäíàÿ ñåññèÿ
Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðàâèòåëüñòâ
ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ.

Ïðåäñåäàòåëåì Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòå-
ëåé äî î÷åðåäíîé ñåññèè èçáðàí ïîëíîìî÷íûé ïðåäñòàâè-
òåëü Ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäåðàöèè â ÎÈßÈ
ìèíèñòð îáðàçîâàíèÿ è íàóêè ÐÔ À. À. Ôóðñåíêî. Ïî åãî ïî-
ðó÷åíèþ íà äàííîé ñåññèè ïðåäñåäàòåëüñòâîâàë ðóêîâîäè-
òåëü Ôåäåðàëüíîãî àãåíòñòâà ïî íàóêå è èííîâàöèÿì
Ñ. Í. Ìàçóðåíêî.

Ïîëíîìî÷íûå ïðåäñòàâèòåëè çàñëóøàëè è îáñóäèëè äî-
êëàä äèðåêòîðà Èíñòèòóòà Â. Ã. Êàäûøåâñêîãî «Î âûïîëíå-
íèè ðåêîìåíäàöèé Ó÷åíîãî ñîâåòà, ðåøåíèé Êîìèòåòà ïîë-
íîìî÷íûõ ïðåäñòàâèòåëåé è î äåÿòåëüíîñòè ÎÈßÈ â 2004 ã.;
î ïëàíàõ Èíñòèòóòà íà 2005 ã.».

Êîìèòåò ïîëíîìî÷íûõ ïðåäñòàâèòåëåé îäîáðèë äåÿ-
òåëüíîñòü äèðåêöèè ÎÈßÈ â ïåðèîä ñ 1992 ïî 2004 ã., íàïðà-
âëåííóþ íà ñîõðàíåíèå è ðàçâèòèå Îáúåäèíåííîãî èíñòèòó-
òà ÿäåðíûõ èññëåäîâàíèé êàê ìèðîâîãî öåíòðà ôóíäàìåí-
òàëüíîé è ïðèêëàäíîé íàóêè, ïîäãîòîâêó êàäðîâ âûñøåé
êâàëèôèêàöèè, îòìåòèâ âîçðàñòàþùóþ ðîëü ÎÈßÈ â ìåæäó-
íàðîäíîì ñîòðóäíè÷åñòâå ó÷åíûõ, åãî íåîöåíèìûé âêëàä —
íàðÿäó ñ Åâðîïåéñêîé îðãàíèçàöèåé ÿäåðíûõ èññëåäîâàíèé
(ÖÅÐÍ) — â äåëî ñáëèæåíèÿ íàðîäîâ íà ïîïðèùå ìèðíîãî
àòîìà.
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A regular session of the Committee of Plenipotentiaries
of the Governments of the JINR Member States was held in
Dubna on 17–18 March 2005.

The Plenipotentiary of the Government of the Russian Fed-
eration to JINR, Minister of Science, Education and Technology
RF A. Fursenko, was elected Chairman of the Committee of
Plenipotentiaries (CP) till the next session. On behalf of Minister
of Education and Science RF A. Fursenko, this session was
chaired by the Head of the Federal Agency on Science and Inno-
vations RF S. Mazurenko.

The CP took note of the report presented by JINR Director
V. Kadyshevsky «Implementation of the recommendations of
the JINR Scientific Council and of the decisions of the JINR
Committee of Plenipotentiaries, JINR’s activity in 2004 and plans
for 2005».

The CP approved the activity of the JINR Directorate during
1992–2004 aimed at the preservation and development of the
Joint Institute for Nuclear Research as a world centre of funda-
mental and applied research and at the education of highly quali-
fied personnel. The Committee noted the growing role of JINR in
the international cooperation among scientists and its most im-
portant contribution — along with the European Organization for
Nuclear Research (CERN) — to bringing nations together in the
area of the «peaceful atom» research.

Ðèñ. 2. Ñðàâíåíèå ñïåêòðîâ G( )� äëÿ ðàçóïîðÿäî÷åííûõ
ôàç ìåçèòåëåíà, òîëóîëà è èõ ñìåñè â îòíîøåíèè 3:2

Fig. 2. Comparison of the G( )� spectra of disordered phases of
mesitylene and toluene with their 3:2 volume solution
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Äóáíà, 17–18 ìàðòà.
Êîìèòåò ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðàâèòåëüñòâ
ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ

Dubna, 17–18 March.
The Committee of Plenipotentiaries of the governments

of JINR Member States
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Êîìèòåò îäîáðèë äåÿòåëüíîñòü
äèðåêöèè ÎÈßÈ ïî âûïîëíåíèþ ïëà-
íà íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò
è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà â
2004 ã. ïî ðåàëèçàöèè ñîâìåñòíûõ
íàó÷íî-èññëåäîâàòåëüñêèõ ïðîãðàìì
ñî ñòðàíàìè-ó÷àñòíèöàìè, ïî ðàñøè-
ðåíèþ êðóãà íàó÷íûõ ïàðòíåðîâ
ÎÈßÈ, îòìåòèâ óñïåõè êîëëåêòèâà
Èíñòèòóòà ïî âûïîëíåíèþ íàó÷íîé
ïðîãðàììû ÎÈßÈ, â òîì ÷èñëå:
— ïîëó÷åíèå ðåêîðäíîé èíòåíñèâíî-

ñòè ïó÷êà 6He íà ìèøåíè íà ñîîðó-
æàåìîì èñòî÷íèêå ðàäèîàêòèâíûõ
ÿäåð (ïðîåêò DRIBs);

— ñîçäàíèå íîâîãî ïîäâèæíîãî îòðà-
æàòåëÿ äëÿ ÈÁÐ-2, êîòîðûé óæå
óñïåøíî ðàáîòàåò â ñîñòàâå ðåàê-
òîðà ÈÁÐ-2 è, ÷òî ñóùåñòâåííî,
áóäåò ýêñïëóàòèðîâàòüñÿ â ìîäåð-
íèçèðîâàííîì ðåàêòîðå ÈÁÐ-2Ì;

— ïîëó÷åíèå óñêîðåííîãî ïó÷êà èî-
íîâ óãëåðîäà íà íóêëîòðîíå, ÷òî
ðàñøèðÿåò âîçìîæíîñòè ÎÈßÈ â
îáëàñòè àäðîííîé òåðàïèè;

— âïåðâûå ïðîâåäåííûå ýêñïåðè-
ìåíòû ïî õèìè÷åñêîé èäåíòèôè-

êàöèè ýëåìåíòà «äóáíèé», ïîëó-
÷åííîãî â öåïî÷êå ïîñëåäîâàòåëü-
íûõ àëüôà-ðàñïàäîâ ýëåìåíòà
115, ñèíòåçèðîâàííîãî â ðåàêöèè
48Ña + 243Am;

— íîâûå ðåçóëüòàòû ïî CP-ïðîáëå-
ìå â ñîâìåñòíîì ýêñïåðèìåíòå
NA-48 â ÖÅÐÍ;

— óñïåøíîå ïðîâåäåíèå ìîíòàæíûõ
ðàáîò è èñïûòàíèé ðÿäà ñèñòåì
äåòåêòîðîâ ATLAS, CMS è ALICE
íà LHC;

— óñïåøíóþ ðåàëèçàöèþ îáðàçîâà-
òåëüíîé ïðîãðàììû ÎÈßÈ â òåñ-
íîé êîîïåðàöèè ñî ñòðàíàìè-
ó÷àñòíèöàìè, ÷òî ñïîñîáñòâóåò
âûÿâëåíèþ ìîëîäåæè, ñêëîííîé ê
òâîð÷åñêîìó òðóäó, è âîñïîëíåíèþ
íàó÷íûõ êàäðîâ â ÎÈßÈ è íàó÷-
íûõ öåíòðàõ ñòðàí-ó÷àñòíèö.

ÊÏÏ óòâåðäèë ðåêîìåíäàöèè
96-é è 97-é ñåññèé Ó÷åíîãî ñîâåòà
ÎÈßÈ, à òàêæå ïëàí íàó÷íî-èññëåäî-
âàòåëüñêèõ ðàáîò è ìåæäóíàðîäíîãî
ñîòðóäíè÷åñòâà íà 2005 ã. è ïîðó÷èë
äèðåêöèè ÎÈßÈ îáåñïå÷èòü â 2005 ã.
ïåðâîî÷åðåäíîå âûäåëåíèå ñðåäñòâ

íà ïðèîðèòåòíûå çàäà÷è, ðåêîìåíäî-
âàííûå 97-é ñåññèåé Ó÷åíîãî ñîâåòà
ÎÈßÈ è ñîîòâåòñòâóþùèå «Íàó÷íîé
ïðîãðàììå ðàçâèòèÿ ÎÈßÈ íà
2003–2009 ãã.».

ÊÏÏ ïîääåðæàë äåÿòåëüíîñòü
äèðåêöèè Èíñòèòóòà ïî êîíöåíòðà-
öèè ðåñóðñîâ íà ãëàâíûõ ïðèîðèòåò-
íûõ çàäà÷àõ, îïòèìèçàöèè êàäðîâîãî
ñîñòàâà Èíñòèòóòà è ïðèâëå÷åíèþ
ìîëîäåæè ê äåÿòåëüíîñòè Èíñòèòóòà
â ñîîòâåòñòâèè ñ Ïîëîæåíèåì î ïåð-
ñîíàëå ÎÈßÈ è çàêîíîäàòåëüñòâîì
Ðîññèéñêîé Ôåäåðàöèè.

Êîìèòåò ïîääåðæàë ðåêîìåíäà-
öèþ 97-é ñåññèè Ó÷åíîãî ñîâåòà
ÎÈßÈ î ïðåîáðàçîâàíèè Îòäåëåíèÿ
ðàäèàöèîííûõ è ðàäèîáèîëîãè÷å-
ñêèõ èññëåäîâàíèé â Ëàáîðàòîðèþ
ðàäèàöèîííîé áèîëîãèè è ïîðó÷èë
äèðåêöèè Èíñòèòóòà ïðåäñòàâèòü ïî-
äðîáíûé äîêëàä ïî äàííîìó âîïðîñó
íà 98-é ñåññèè Ó÷åíîãî ñîâåòà â èþíå
2005 ã.

Ïîëíîìî÷íûå ïðåäñòàâèòåëè ñî-
ãëàñèëèñü ñ ïëàíîì ìåðîïðèÿòèé ïî
ïîäãîòîâêå ê ïðàçäíîâàíèþ 50-ëåòèÿ
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The CP approved the activity of the
Institute’s Directorate on the implemen-
tation of the JINR Plan of Research and
International Cooperation in 2004, on
the realization of collaborative research
programmes with Member States, and
on the involvement of new scientific
partners to JINR. The CP acknowl-
edged the achievements of the Insti-
tute’s staff in the implementation of the
scientific programme, in particular:

— the achievement of a record intensity
of the 6He beam at the source of ra-
dioactive nuclei being constructed at
FLNR (DRIBs project);

— the construction and commissioning
of a new movable reflector at the
IBR-2 reactor, which is already suc-
cessfully operated at this reactor
and, which is essential, will be ex-
ploited at the future modernized re-
actor IBR-2M;

— the production of an accelerated 12C
ion beam at the Nuclotron, which en-

hances the capabilities of JINR in the
field of hadron therapy of cancer;

— the first experiments on the chemical
identification of the element dubnium
as the end product of the consecu-
tive alpha-decay chain of element
115, produced in the reaction 48Ca +
243Am;

— the new results in the CP-violation
studies obtained in the joint NA-48
experiment at CERN;

— the successful assembly and tests of
systems of the ATLAS, CMS and
ALICE detectors at the LHC;

— the successful implementation of the
JINR Educational Programme in
close collaboration with Member
States, which contributes to the edu-
cation of young people inclined to
creative labour and to an inflow of
scientific personnel into JINR and its
member-state institutions.

The CP approved the recommen-
dations of the 96th and 97th sessions of
the JINR Scientific Council and the

JINR Topical Plan of Research and In-
ternational Cooperation for 2005. The
Directorate was commissioned to give
funding in 2005 to the priority activities
as recommended at the 97th session of
the Scientific Council, in compliance
with «Programme of JINR’s Scientific
Research and Development for 2003–
2009».

The CP supported the Direc-
torate’s activity on the concentration of
the financial and human resources on
the most important directions of re-
search, on the optimization of the Insti-
tute’s staff employment, and on the re-
cruitment of young scientists to be in-
volved in the Institute’s activities in
accordance with the Regulation for the
JINR Personnel and with the legislation
of the Russian Federation.

The CP supported the recommen-
dation given at the 97th session of the
Scientific Council on the reorganization
of the Division of Radiation and Radio-
biological Research into a Laboratory of
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ÎÈßÈ è îäîáðèëè ïðåäëîæåíèå î ñî-
çäàíèè îðãêîìèòåòà ïî ïîäãîòîâêå
ïðàçäíîâàíèÿ 50-ëåòèÿ ÎÈßÈ âî ãëà-
âå ñ ïîëíîìî÷íûì ïðåäñòàâèòåëåì
Ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäåðà-
öèè â ÎÈßÈ À. À. Ôóðñåíêî.

Çàñëóøàâ è îáñóäèâ äîêëàä ïî-
ìîùíèêà äèðåêòîðà Èíñòèòóòà ïî
ýêîíîìè÷åñêèì è ôèíàíñîâûì âî-
ïðîñàì Â. Â. Êàòðàñåâà «Î ôèíàíñî-
âîé äåÿòåëüíîñòè ÎÈßÈ â 2004 ã. è
ïëàíå íà 2005–2006 ãã.», Êîìèòåò
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðè-
íÿë ê ñâåäåíèþ èíôîðìàöèþ îá èñ-
ïîëíåíèè áþäæåòà ÎÈßÈ çà 2004 ã.
• ïî ðàñõîäàì — â ñóììå 34 319,9

òûñ. äîëëàðîâ ÑØÀ;
• ïî äîõîäàì — â ñóììå 36 454,6

òûñ. äîëëàðîâ ÑØÀ,
îòìåòèâ ïîëîæèòåëüíûå òåíäåíöèè â
âûïîëíåíèè ïåðâîãî ýòàïà Ïðîãðàì-
ìû ðåñòðóêòóðèçàöèè çàäîëæåííî-
ñòåé è ðåôîðìèðîâàíèÿ ñèñòåìû
ðàñ÷åòà è óïëàòû âçíîñîâ ãîñó-
äàðñòâ-÷ëåíîâ ÎÈßÈ íà 2004–
2010 ãã.

ÊÏÏ óòâåðäèë áþäæåò ÎÈßÈ íà
2005 ã. ñ îáùåé ñóììîé ðàñõîäîâ

37,776 ìëí äîëëàðîâ ÑØÀ, à òàêæå
âçíîñû ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà
2005 ã.

Êîìèòåò îïðåäåëèë ðàçìåð áþä-
æåòà ÎÈßÈ ïî äîõîäàì è ðàñõîäàì â
2006 ã. â ñóììå 37,8 ìëí äîëëàðîâ
ÑØÀ è óòâåðäèë ñóììû âçíîñîâ ãîñó-
äàðñòâ-÷ëåíîâ ÎÈßÈ íà 2006 ã.

Áûëî ïðîäîëæåíî ïîäïèñàíèå
ïîëíîìî÷íûìè ïðåäñòàâèòåëÿìè ðå-
äàêöèè íîðìàòèâíûõ äîêóìåíòîâ,
âêëþ÷àþùåé èçìåíåíèÿ â Óñòàâå è
Ôèíàíñîâîì ïðîòîêîëå Èíñòèòóòà.
ÊÏÏ îáðàòèëñÿ ñ ïðîñüáîé ê ïîëíî-
ìî÷íûì ïðåäñòàâèòåëÿì íà îñíîâà-
íèè ïîëíîìî÷èé îò ïðàâèòåëüñòâ ãî-
ñóäàðñòâ-÷ëåíîâ Èíñòèòóòà ïîäïè-
ñàòü íîâóþ ðåäàêöèþ Óñòàâà è
Ôèíàíñîâîãî ïðîòîêîëà ÎÈßÈ äî
î÷åðåäíîé ñåññèè ÊÏÏ â ìàðòå
2006 ã.

Çàñëóøàâ è îáñóäèâ äîêëàä
ïðåäñåäàòåëÿ Ôèíàíñîâîãî êîìèòåòà
À. È. Âîëîäèíà «Î ðàáîòå Ôèíàíñî-
âîãî êîìèòåòà 16–17 ôåâðàëÿ
2005 ã.», Êîìèòåò ïîëíîìî÷íûõ ïðåä-
ñòàâèòåëåé óòâåðäèë ïðîòîêîë çàñå-

äàíèÿ Ôèíàíñîâîãî êîìèòåòà 16–17
ôåâðàëÿ 2005 ã. è îò÷åò Îáúåäèíåí-
íîãî èíñòèòóòà ÿäåðíûõ èññëåäîâà-
íèé çà 2003 ã.
• îá èñïîëíåíèè áþäæåòà ïî ðàñõî-

äàì — 30 753,0 òûñ. äîëëàðîâ
ÑØÀ;

• ñ ñóììîé çàêëþ÷èòåëüíîãî áàëàí-
ñà íà 01.01.2004 ã. — 195 300,0 òûñ.
äîëëàðîâ ÑØÀ.

Çàñëóøàâ äîêëàä ïðåäñåäàòåëÿ
Êîìèññèè ïî âûáîðàì äèðåêòîðà
ÎÈßÈ àêàäåìèêà Â. À. Ìàòâååâà è
ïðîãðàììó êàíäèäàòà íà äîëæíîñòü
äèðåêòîðà ÎÈßÈ ïðîôåññîðà
À. Í. Ñèñàêÿíà è îáñóäèâ ïðåäñòà-
âëåííûå ìàòåðèàëû, ÊÏÏ îäîáðèë
ðàáîòó Êîìèññèè ïî âûáîðàì äèðåê-
òîðà ÎÈßÈ, óòâåðäèë Ïðàâèëà ïðî-
öåäóðû âûáîðîâ äèðåêòîðà ÎÈßÈ, à
òàêæå îäîáðèë ïðåäñòàâëåííóþ ïðî-
ãðàììó êàíäèäàòà íà äîëæíîñòü äè-
ðåêòîðà ÎÈßÈ Ñèñàêÿíà Àëåêñåÿ Íî-
ðàéðîâè÷à.

ÊÏÏ åäèíîãëàñíî èçáðàë äèðåê-
òîðîì ÎÈßÈ ïðîôåññîðà À. Í. Ñè-
ñàêÿíà ñðîêîì íà 5 ëåò â ñîîòâåò-
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Radiation Biology. The Institute’s Direc-
torate was requested to present a de-
tailed report on this issue at the 98th
session of the Scientific Council in June
2005.

The plenipotentiaries agreed with
the plan of the preparation for the cele-
bration of the 50th anniversary of JINR
and approved the proposal to set up an
organizing committee for the prepara-
tion of this celebration, headed by the
Plenipotentiary of the Russian Federa-
tion A. Fursenko.

Based on the report «JINR’s Finan-
cial Activity in 2004 and Plan for
2005–2006» presented by JINR Assis-
tant Director for Economic and Finan-
cial Issues V. Katrasev, the CP took
note of the information on the execution
of the JINR budget in 2004: in expendi-
ture, US$ 34 319.9 thousand; in in-
come, US$ 36 454.6 thousand. Also
were noted the positive tendencies in
the implementation of the first stage of
the Programme of Restructuring the

Debts and Reforming the System of
Calculation and Payments of Member
States’ Contributions for the years
2004–2010.

The CP approved the JINR budget
for 2005 with the total expenditure
amounting to US$ 37.776 million as well
as the sums of Member States’ contri-
butions for 2005.

The estimate of the JINR budget
for 2006 in income and expenditure was
set by the CP to be US$ 37.8 million.
Also fixed were the sums of the Member
States’ contributions for 2006.

The plenipotentiaries continued
signing the revised texts of the basic
documents, which include amendments
to the Institute’s Charter and Financial
Protocol. Based on their powers from
the governments of Member States, the
plenipotentiaries should sign these doc-
uments before the CP next session in
March 2006.

Based on the report presented by
the Chairman of the Finance Commit-

tee, A. Volodin, on the Committee’s
meeting held on 16–17 February 2005,
the CP approved the Protocol of this
meeting and the Directorate’s report on
the execution of the JINR budget in
2003 with expenditure US$ 30 753.0
thousand and with the summary
account as of 01.01.2004 being
US$ 195 300.0 thousand.

Based on the report of Academi-
cian V. Matveev, chairman of the Com-
mittee for the election of the JINR Direc-
tor, and on the programme of the candi-
date for the position of the JINR
Director, A. Sissakian, after due discus-
sion of the presented material, the CP
resolved to approve the work carried
out by the election committee, the pro-
cedure rules for the election of the JINR
Director as well as the programme pre-
sented by the candidate for the Director
position, A. Sissakian.

By unanimous vote the CP elected
Professor A. Sissakian Director of JINR
for a term of 5 years, in accordance with
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ñòâèè ñ Óñòàâîì ÎÈßÈ è óòâåðäèë
Ïðàâèëà ïðîöåäóðû âñòóïëåíèÿ â
äîëæíîñòü âíîâü èçáðàííîé äèðåê-
öèè.

Âûðàçèâ ãëóáîêóþ áëàãîäàð-
íîñòü àêàäåìèêó Ðîññèéñêîé àêàäå-
ìèè íàóê Â. Ã. Êàäûøåâñêîìó çà
ïëîäîòâîðíóþ ðàáîòó íà ïîñòó äè-
ðåêòîðà ÎÈßÈ, êîìèòåò ñ÷åë öåëåñî-
îáðàçíûì ââåäåíèå ïî÷åòíîé äîëæ-
íîñòè íàó÷íîãî ðóêîâîäèòåëÿ ÎÈßÈ
äëÿ àêàäåìèêà ÐÀÍ Â. Ã. Êàäûøåâ-
ñêîãî è ðåêîìåíäîâàë âíîâü èçáðàí-
íîìó äèðåêòîðó ÎÈßÈ îñóùåñòâèòü
ñîîòâåòñòâóþùåå íàçíà÷åíèå íà
îñíîâàíèè ïðîåêòà ïîëîæåíèÿ, ïðåä-
ëîæåííîãî Êîìèññèåé ïî âûáîðàì
äèðåêòîðà ÎÈßÈ. Ñåññèÿ ñîãëàñè-
ëàñü ñ âêëþ÷åíèåì àêàäåìèêà
Â. Ã. Êàäûøåâñêîãî â ñîñòàâ Ó÷åíîãî
ñîâåòà ÎÈßÈ íà ïðàâàõ èçáðàííîãî
÷ëåíà ñ 1 ÿíâàðÿ 2006 ã. íà ñðîê ïîë-

íîìî÷èé äåéñòâóþùåãî ñîñòàâà Ó÷å-
íîãî ñîâåòà.

Çàñëóøàâ è îáñóäèâ äîêëàä ïî-
ìîùíèêà äèðåêòîðà ïî èííîâàöèîí-
íîìó ðàçâèòèþ À. Â. Ðóçàåâà «Îá èí-
íîâàöèîííîé äåÿòåëüíîñòè ÎÈßÈ»,
Êîìèòåò ïîëíîìî÷íûõ ïðåäñòàâèòå-
ëåé îäîáðèë ïëàíû äèðåêöèè ïî ó÷à-
ñòèþ Èíñòèòóòà â òåõíîïàðêå «Äóá-
íà–Ñèñòåìà» (âêëþ÷àÿ ðàçâèòèå
«èííîâàöèîííîãî ïîÿñà» ÎÈßÈ), à
òàêæå ïî èñïîëüçîâàíèþ ìåõàíèçìà
÷àñòíî-ãîñóäàðñòâåííîãî ïàðòíåð-
ñòâà äëÿ ñîçäàíèÿ îñîáîé ýêîíîìè-
÷åñêîé çîíû â Äóáíå â ñîîòâåòñòâèè ñ
çàêîíîäàòåëüñòâîì ñòðàíû ìåñòî-
ïðåáûâàíèÿ Èíñòèòóòà è ïîðó÷èë äè-
ðåêöèè ïåðèîäè÷åñêè èíôîðìèðî-
âàòü ïîëíîìî÷íûõ ïðåäñòàâèòåëåé î
õîäå ðàáîò ïî ðàçâèòèþ èííîâàöèîí-
íîé äåÿòåëüíîñòè ÎÈßÈ.

Çàñåäàíèå Ôèíàíñîâîãî êîìè-
òåòà ñîñòîÿëîñü â Äóáíå 16–17 ôå-
âðàëÿ ïîä ïðåäñåäàòåëüñòâîì
ïðåäñòàâèòåëÿ îò Ðîññèéñêîé Ôå-
äåðàöèè À. È. Âîëîäèíà.

Ôèíàíñîâûé êîìèòåò çàñëóøàë
äîêëàä äèðåêòîðà Èíñòèòóòà àêàäå-
ìèêà Â. Ã. Êàäûøåâñêîãî î âûïîëíå-
íèè ðåêîìåíäàöèé Ó÷åíîãî ñîâåòà è
ðåøåíèé ÊÏÏ ÎÈßÈ, î äåÿòåëüíîñòè
Èíñòèòóòà â 2004 ã. è ïëàíàõ íà
2005 ã. Êîìèòåò îäîáðèë äåÿòåëü-
íîñòü äèðåêöèè ïî âûïîëíåíèþ ïëà-
íà íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò
è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà â
2004 ã., ïî ðåàëèçàöèè ñîâìåñòíûõ
íàó÷íî-èññëåäîâàòåëüñêèõ ïðîãðàìì
ñî ñòðàíàìè-ó÷àñòíèöàìè è ðàñøè-
ðåíèþ êðóãà íàó÷íûõ ïàðòíåðîâ
ÎÈßÈ. Áûëè îòìå÷åíû óñïåõè êîë-
ëåêòèâà Èíñòèòóòà â ïðîâåäåíèè õè-
ìè÷åñêîé èäåíòèôèêàöèè ýëåìåíòà
«äóáíèé», íîâûå ðåçóëüòàòû ïî
CP-ïðîáëåìå, ïîëó÷åííûå â ñî-
âìåñòíîì ýêñïåðèìåíòå NA-48 â
ÖÅÐÍ, óñïåøíîå ïðîâåäåíèå ìîí-
òàæíûõ ðàáîò è èñïûòàíèé ðÿäà
ñèñòåì äåòåêòîðîâ ATLAS, CMS è
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the Institute’s Charter, and approved
the procedure rules for inauguration of
the newly elected Directorate.

The CP thanked Academician
V. Kadyshevsky for his successful work
as Director of JINR. The Committee
considered it expedient to establish for
him the honorary position of a scientific
leader of JINR and recommended that
the newly elected Director make the
corresponding designation based on
the draft regulation proposed by the
committee for the election of the JINR
Director. The CP also agreed with the
inclusion of V. Kadyshevsky in the
membership of the JINR Scientific
Council in the capacity of an elected
member, beginning on 1 January 2006

until the completion of the mandate of
the present Scientific Council.

Based on the report by JINR Assis-
tant Director for Innovative Develop-
ment A. Ruzaev «On JINR’s Innovation
Activity», the CP approved the Direc-
torate’s plans of the Institute’s participa-
tion in the technopark «Dubna–Sis-
tema» (including development of the
JINR «innovation belt») as well as of the
use of the mechanism of private and
state partnership for creating a special
economic zone in Dubna, in accor-
dance with the legislation of the host
country of JINR. The Directorate was
requested to inform the plenipoten-
tiaries periodically on the status of work
concerning the development of JINR’s
innovation activity.

A regular meeting of the JINR Fi-
nance Committee was held in Dubna
on 16–17 February 2005. It was
chaired by A. Volodin, representa-
tive of the Russian Federation.

At the meeting, JINR Director
V. Kadyshevsky reported on the imple-
mentation of the recommendations of
the JINR Scientific Council and of the
decisions of the Committee of Plenipo-
tentiaries (CP), on JINR’s activities in
2004 and plans for 2005. The Finance
Committee endorsed the activity of the
Institute’s Directorate on the implemen-
tation of the JINR Plan of Research and
International Cooperation in 2004, on
the realization of collaborative research
programmes with Member States and
on the involvement of new scientific
partners in JINR. The Committee noted
the achievements of the Institute’s staff
in the implementation of the scientific
programme, in particular the chemical
identification of the element dubnium,
the new results in the CP-violation stud-
ies obtained in the joint NA-48 experi-



ALICE íà LHC, à òàêæå ïðîãðåññ â
ðàçâèòèè è ñîâåðøåíñòâîâàíèè áàçî-
âûõ óñòàíîâîê Èíñòèòóòà, â òîì ÷è-
ñëå ïîëó÷åíèå ðåêîðäíîé èíòåíñèâ-
íîñòè ïó÷êà 6He íà ñîîðóæàåìîì èñ-
òî÷íèêå ðàäèîàêòèâíûõ ÿäåð (ïðîåêò
DRIBs), ñîçäàíèå íîâîãî ïîäâèæíîãî
îòðàæàòåëÿ äëÿ ÈÁÐ-2, ïîëó÷åíèå
óñêîðåííîãî ïó÷êà èîíîâ óãëåðîäà íà
íóêëîòðîíå. Êîìèòåò ïîä÷åðêíóë ýô-
ôåêòèâíîñòü ðåàëèçàöèè îáðàçîâà-
òåëüíîé ïðîãðàììû ÎÈßÈ, ñïîñîá-
ñòâóþùåé âîñïîëíåíèþ íàó÷íûõ êà-
äðîâ â ÎÈßÈ è íàó÷íûõ öåíòðàõ
ñòðàí-ó÷àñòíèö.

Çàñëóøàâ èíôîðìàöèþ ñòàðøå-
ãî ñïåöèàëèñòà Ìèíèñòåðñòâà ôè-
íàíñîâ ×åøñêîé Ðåñïóáëèêè À. Ãóëü-
ìàíà î ðàáîòå Êîíòðîëüíîé êîìèñ-
ñèè, Ôèíàíñîâûé êîìèòåò óòâåðäèë
îò÷åò äèðåêöèè ÎÈßÈ çà 2003 ã. îá
èñïîëíåíèè áþäæåòà ïî ðàñõîäàì
30 753,0 òûñ. äîëëàðîâ ÑØÀ, ñ ñóì-
ìîé çàêëþ÷èòåëüíîãî áàëàíñà íà

01.01.2004 ã. 195 300,0 òûñ. äîëëàðîâ
ÑØÀ.

Ôèíàíñîâûé êîìèòåò ïðèíÿë ê
ñâåäåíèþ äîêëàä Â. Â. Êàòðàñåâà îá
èñïîëíåíèè áþäæåòà ÎÈßÈ çà 2004 ã.
«Ôèíàíñîâàÿ äåÿòåëüíîñòü ÎÈßÈ â
2004 ã. è ïëàí íà 2005–2006 ãã.» è ðå-
êîìåíäîâàë Êîìèòåòó ïîëíîìî÷íûõ
ïðåäñòàâèòåëåé óòâåðäèòü áþäæåò
ÎÈßÈ íà 2005 ã. ñ îáùåé ñóììîé ðàñ-
õîäîâ 37,776 ìëí äîëëàðîâ ÑØÀ.

Â ñâÿçè ñî ñëîæèâøåéñÿ òåíäåí-
öèåé ê ïîâûøåíèþ êóðñà ðîññèéñêîãî
ðóáëÿ ïî îòíîøåíèþ ê äîëëàðó ÑØÀ
Ôèíàíñîâûé êîìèòåò îáðàòèëñÿ ê
ïîëíîìî÷íîìó ïðåäñòàâèòåëþ Ïðà-
âèòåëüñòâà Ðîññèéñêîé Ôåäåðàöèè â
ÎÈßÈ ñ ïðîñüáîé ðàññìîòðåòü âîç-
ìîæíîñòü ïëàíèðîâàíèÿ â ôåäåðàëü-
íîì áþäæåòå ÐÔ íà 2006 ã. ðóáëåâîé
÷àñòè âçíîñà Ðîññèè â ÎÈßÈ íà óðîâ-

íå 2005 ã. ñ óâåëè÷åíèåì, ñîãëàñíî
çàëîæåííîé â ïðîåêòå ôåäåðàëüíîãî
áþäæåòà ìåòîäîëîãèè ðàñ÷åòà.

Êîìèòåò óòâåðäèë çàðåãèñòðèðî-
âàííóþ â Äóáíå àóäèòîðñêóþ ôèðìó
ÎÎÎ «ÌÑ-Àóäèò» äëÿ ïðîâåäåíèÿ
ïðîâåðêè ôèíàíñîâîé äåÿòåëüíîñòè
Èíñòèòóòà ñ ïîëíîìî÷èÿìè íà ãîä, à
òàêæå ïðåäñòàâëåííûé äèðåêöèåé
ÎÈßÈ ïëàí àóäèòîðñêîé ïðîâåðêè
ôèíàíñîâîé äåÿòåëüíîñòè Èíñòèòóòà
çà 2004 ã.

Ôèíàíñîâûé êîìèòåò âûðàçèë
áëàãîäàðíîñòü äèðåêòîðó Ëàáîðàòî-
ðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëå-
ðîâà ïðîôåññîðó Ì. Ã. Èòêèñó çà èí-
òåðåñíûé è ñîäåðæàòåëüíûé íàó÷-
íûé äîêëàä «Ôèçèêà è õèìèÿ
ñâåðõòÿæåëûõ ýëåìåíòîâ — íîâûå
âîçìîæíîñòè è ïåðñïåêòèâû».
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ment at CERN, the successful assem-
bly and tests of systems of the ATLAS,
CMS and ALICE detectors at the LHC.
It also noted the progress in developing
and upgrading the Institute’s basic facil-
ities, in particular the achievement of a
record intensity of the 6He beam at the
source of radioactive nuclei being con-
structed at FLNR (DRIBs project), the
construction and commissioning of the
new movable reflector at the IBR-2 re-
actor, and the production of an acceler-
ated 12C ion beam at the Nuclotron. The
Committee specially noted the effective
implementation of the JINR Educational
Programme, which contributes to an in-
flow of scientific personnel into JINR
and its member-state institutions.

Based on the information about the
work of the Control Commission, pre-
sented by A. Hulman, senior official of
the Ministry of Finance of the Czech Re-
public, the Finance Committee en-

dorsed the Directorate’s report for 2003
on the execution of the JINR budget in
expenditure amounting to US$ 30 753.0
thousand, with the summary account as
of 01.01.2004 being US$ 195 300.0
thousand.

The Finance Committee took note
of the report «JINR’s Financial Activity
in 2004 and Plan for 2005–2006», pre-
sented by V. Katrasev, and recom-
mended that the CP approve the JINR
budget for 2005 with the total expendi-
ture amounting to US$ 37. 776 million.

In view of the current tendency to-
wards the increase in the exchange val-
ue of the Russian rouble against the US
dollar, the Finance Committee asked
the Plenipotentiary of the Russian Fed-
eration to consider the possibility of
planning the rouble part of the Russian

contribution to the JINR budget for 2006
in Russia’s federal budget at the level of
the year 2005, with an increase of the
amount according to the calculation
method foreseen in the federal budget.

The Committee authorized, with
powers for one year, the company
«MS-Audit» registered in Dubna to re-
view the Institute’s financial activity and
approved the plan, presented by the Di-
rectorate, of the audit review of the fi-
nancial activity during 2004.

The Financial Committee thanked
Professor M. Itkis, director of the Flerov
Laboratory of Nuclear Reactions, for his
interesting and informative scientific re-
port «Physics and Chemistry of Super-
heavy Elements — New Opportunities
and Prospects».

ÔÈÍÀÍÑÎÂÛÉ ÊÎÌÈÒÅÒ
FINANCE COMMITTEE

Äóáíà, 16–17 ôåâðàëÿ.
Çàñåäàíèå Ôèíàíñîâîãî

êîìèòåòà ÎÈßÈ

Dubna, 16–17 February.
The meeting of the JINR

Finance Committee



8 ôåâðàëÿ — â Äåíü ðîññèéñêîé íàóêè — â Ìî-

ñêâå ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à ïîëíîìî÷íîãî

ïðåäñòàâèòåëÿ ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäåðàöèè

â ÎÈßÈ ìèíèñòðà îáðàçîâàíèÿ è íàóêè ÐÔ

À. À. Ôóðñåíêî ñ äèðåêòîðîì ÎÈßÈ Â. Ã. Êàäûøåâ-

ñêèì è âèöå-äèðåêòîðîì À. Í. Ñèñàêÿíîì. Âî âñòðå÷å

ó÷àñòâîâàëè ðóêîâîäèòåëü Ôåäåðàëüíîãî àãåíòñòâà

ïî íàóêå è èííîâàöèÿì Ñ. Í. Ìàçóðåíêî, çàìåñòèòåëü

ðóêîâîäèòåëÿ óïðàâëåíèÿ ýòîãî àãåíòñòâà Â. Ã. Äðî-

æåíêî è ïîìîùíèê äèðåêòîðà ÎÈßÈ Â. Â. Êàòðàñåâ.

Ó÷àñòíèêè âñòðå÷è îáñóäèëè øèðîêèé êðóã âîïðîñîâ

ïî èòîãàì äåÿòåëüíîñòè Èíñòèòóòà â 2004 ã. è ïëàíàì

íà 2005 ã., à òàêæå ïî ïîäãîòîâêå ê 50-ëåòèþ ÎÈßÈ,

êîòîðîå áóäåò îòìå÷àòüñÿ â ìàðòå 2006 ã.
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10 ìàðòà â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåîðå-

òè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîøëî çàñå-

äàíèå Íàó÷íî-òåõíè÷åñêîãî ñîâåòà Èíñòèòóòà, ïîñâÿ-

ùåííîå îáñóæäåíèþ ïðåäëîæåíèé ëàáîðàòîðèé ïî

êîððåêòèðîâêå Ïðîáëåìíî-òåìàòè÷åñêîãî ïëàíà

Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé íà

2006 ã. â ñâÿçè ñ ðåêîìåíäàöèÿìè 97-é ñåññèè Ó÷åíî-

ãî ñîâåòà è ïðåäëîæåíèÿìè äèðåêöèè Èíñòèòóòà î

ïðèâåäåíèè íàó÷íîé ïðîãðàììû ÎÈßÈ â ñîîòâåò-

ñòâèå ñ èìåþùèìèñÿ ðåñóðñàìè.

Â ñâîåì âñòóïèòåëüíîì äîêëàäå ãëàâíûé ó÷åíûé

ñåêðåòàðü Èíñòèòóòà Â. Ì. Æàáèöêèé ïðèâåë ïîäðîá-

íûå äàííûå î ðàñïðåäåëåíèè ôèíàíñîâûõ ðåñóðñîâ

ïî òåìàì è ïðîåêòàì, îòìåòèâ, â ÷àñòíîñòè, òîò ôàêò,

÷òî íà÷èíàÿ ñ 2000 ã. íàáëþäàåòñÿ óñòîé÷èâûé ðîñò

óäåëüíîãî âåñà ÷èñëà òåì ïåðâîãî ïðèîðèòåòà. Áûëè

ïðèâåäåíû ïðåäëîæåíèÿ äèðåêöèé ÎÈßÈ è ëàáîðà-

òîðèé, íàïðàâëåííûå íà âûïîëíåíèå ðåêîìåíäàöèé

97-é ñåññèè Ó÷åíîãî ñîâåòà ïî âûäåëåíèþ â ðàìêàõ

7-ëåòíåé ïðîãðàììû ðàçâèòèÿ Èíñòèòóòà íàèáîëåå

çíà÷èìûõ íàó÷íûõ ïðîåêòîâ è ôîðìóëèðîâàíèþ

óñëîâèé äëÿ èõ ðåàëèçàöèè.

Ñ èíôîðìàöèåé îò ëàáîðàòîðèé âûñòóïèëè çàìå-

ñòèòåëü äèðåêòîðà ËÒÔ Â. Â. Âîðîíîâ, äèðåêòîð ËßÏ

À. Ã. Îëüøåâñêèé, è. î. äèðåêòîðà ËÔ× Ð. Ëåäíèö-

êèé, çàìåñòèòåëü äèðåêòîðà ËÂÝ Í. Í. Àãàïîâ, äèðåê-

òîð ËßÐ Ì. Ã. Èòêèñ, äèðåêòîð ËÍÔ À. Â. Áåëóøêèí,

çàìåñòèòåëü äèðåêòîðà ËÈÒ Ã. Àäàì, íà÷àëüíèê

ÎÐÐÈ Å. À. Êðàñàâèí. Â áîëüøèíñòâå ëàáîðàòîðèé â

ðåçóëüòàòå ïðîâåäåííûõ îáñóæäåíèé íà çàñåäàíèÿõ

íàó÷íî-òåõíè÷åñêèõ ñîâåòîâ áûëî ïðèíÿòî ðåøåíèå î

íåîáõîäèìîñòè áîëåå äèôôåðåíöèðîâàííîãî ïîäõî-

äà ê êëàññèôèêàöèè òåì â çàâèñèìîñòè îò èõ ôèíàí-
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On 8 February — the Day of Russian Science —

JINR Director V. G. Kadyshevsky and Vice-Director

A. N. Sissakian had a working meeting with

A. A. Fursenko, plenipotentiary of the government of

the Russian Federation to JINR, RF minister of educa-

tion and science. The meeting took place in Moscow.

Participating in the meeting were Head of the Federal

Agency for Science and Innovations S. N. Mazurenko,

Deputy Head of the Administration Directorate of this

Agency V. G. Drozhenko and JINR Assistant Director

V. V. Katrasev. The participants of the meeting dis-

cussed a wide range of issues on the results of the In-

stitute’s activity in 2004 and plans for 2005 as well as

the preparations being made for JINR’s 50th anniver-

sary to be celebrated in March 2006.

�

On 10 March, a meeting of the JINR Scientific and

Technical Council was held in the Conference Hall of the

Bogoliubov Laboratory of Theoretical Physics devoted

to discussions of proposals of the Institute’s Laborato-

ries on the modification of the JINR Topical Plan of Re-

search and International Cooperation for 2006 in con-

nection with the recommendations of the 97th session

of the JINR Scientific Council and proposals of the JINR

Directorate on the adjustment of the JINR Scientific

Programme in accordance with the available resources.

In the opening report, Chief Scientific Secretary of

JINR V. M. Zhabitsky dwelt on the allocation of funds to

the themes and projects, noting in particular that begin-

ning with 2000 the share of first-priority themes had

started to gain a steady growth. Proposals made by the

JINR Directorate and Laboratories were presented.

These proposals were aimed at implementing the rec-

ommendations of the 97th session of the JINR Scientif-

ic Council on singling out the scientific projects of pri-

mary significance and formulating requirements for

their realization according to the 7-year programme of

the JINR development.

BLTP Deputy Director V. V. Voronov, DLNP Direc-

tor A. G. Olshevsky, LPP Acting Director R. Lednitsky,

VBLHE Deputy Director N. N. Agapov, FLNR Director

M. G. Itkis, FLNP Director A. V. Belushkin, LIT Deputy

Director G. Adam and Head of the DRRR E. A. Krasavin

presented information from JINR Laboratories. Follow-

ing the discussions at the sessions of the scientific and

technical councils, decisions were made in most of the

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION



ñèðîâàíèÿ è î çàêðûòèè ðÿäà ìàëîçíà÷èìûõ òåì.

Âìåñòå ñ òåì â âûñòóïëåíèÿõ ðóêîâîäèòåëåé ëàáîðà-

òîðèé îòìå÷àëèñü ïðîáëåìû, ñâÿçàííûå ñ íåõâàòêîé

áþäæåòíûõ ñðåäñòâ äëÿ âûïîëíåíèÿ çíà÷èìûõ è ïåð-

ñïåêòèâíûõ ïðîåêòîâ.

Âèöå-äèðåêòîð Èíñòèòóòà À. Í. Ñèñàêÿí â ñâîåì

âûñòóïëåíèè ïîä÷åðêíóë íåîáõîäèìîñòü ñ ó÷åòîì

ïðîøåäøèõ îáñóæäåíèé ðàçðàáîòàòü ñòðàòåãè÷åñêèé

ïëàí — òàê íàçûâàåìóþ «äîðîæíóþ êàðòó» Èíñòèòó-

òà, îòìåòèâ, ÷òî ïðè ýòîì íóæíî äîáèòüñÿ êîíêðåòíî-

ñòè è ÿñíîñòè ïî êðóïíûì çàäà÷àì, âêëþ÷àåìûì â òå-

ìàòè÷åñêèé ïëàí. Äëÿ îáåñïå÷åíèÿ æèçíåäåÿòåëüíî-

ñòè Èíñòèòóòà âàæíî ïðèâëåêàòü âíåøíèå (âíåáþä-

æåòíûå) ðåñóðñû, à òàêæå îïðåäåëèòüñÿ ñî ñòàòóñîì

è ïðîáëåìàòèêîé òåõíîïàðêà âîêðóã ÎÈßÈ äëÿ ðåøå-

íèÿ ñîöèàëüíûõ ïðîáëåì ñîòðóäíèêîâ Èíñòèòóòà.

Ðàçâèòèå îáðàçîâàòåëüíûõ ïðîãðàìì, ñîâåðøåíñòâî-

âàíèå è ðàñøèðåíèå ìåæäóíàðîäíîãî ñîòðóäíè÷å-

ñòâà ïî-ïðåæíåìó ÿâëÿþòñÿ âûñîêîïðèîðèòåòíûìè

íàïðàâëåíèÿìè äåÿòåëüíîñòè ÎÈßÈ. Â ïðîäîëæèâ-

øåé çàñåäàíèå äèñêóññèè ó÷àñòâîâàëè òàêæå äèðåê-

òîð ÓÍÖ Ñ. Ï. Èâàíîâà, ãëàâíûé èíæåíåð ÎÈßÈ

Ã. Ä. Øèðêîâ è ñîâåòíèê ïðè äèðåêöèè ËÍÔ

Þ. Ñ. Çàìÿòíèí.
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Laboratories about the necessity of a more differentiat-

ed approach to the classification of the themes depend-

ing on their financing as well as about closing the

themes of little importance. At the same time, in their

talks heads of the laboratories pointed out the prob-

lems associated with the want of budget funds for the

implementation of significant and perspective projects.

In his speech JINR Vice-Director A. N. Sissakian

stressed the necessity of elaborating a strategic plan

taking into account the results of the discussions,

which would make the so-called «contour map» of the

Institute, the major tasks included in the thematic plan

being concrete and clearly stated. For better function-

ing of the Institute, it is important to engage external

(extrabudgetary) funds as well as to establish the sta-

tus and problematics of the JINR technological park in

order to solve the social problems of the Institute’s

staff. Development of educational programmes, ad-

vances in international cooperation remain as before

JINR’s foreground areas of activity. Participating in the

subsequent discussion were UC Director S. P. Ivanova,

JINR Chief Engineer G. D. Shirkov and Advisor to the

FLNP Directorate Yu. S. Zamyatnin.
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 10 ìàðòà. Çàñåäàíèå Íàó÷íî-òåõíè÷åñêîãî ñîâåòà Èíñòèòóòà

Bogoliubov Laboratory of Theoretical Physics, 10 March. The meeting of the scientific technical council of the Institute
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Äóáíà, 25–26 ìàðòà. Òîðæåñòâåííûå ìåðîïðèÿòèÿ
â ÷åñòü Äíÿ îáðàçîâàíèÿ ÎÈßÈ

Dubna, 25–26 March. Ceremonial events
dedicated to the Day of JINR Organization
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Â ÷åñòü Äíÿ îáðàçîâàíèÿ ÎÈßÈ

Ïðîãðàììà ïðàçäíîâàíèÿ 49-é ãîäîâùèíû îáðà-

çîâàíèÿ ÎÈßÈ â ýòîì ãîäó, îáúÿâëåííîì ÞÍÅÑÊÎ

ãîäîì ôèçèêè, áûëà ïî òðàäèöèè äîâîëüíî îáøèð-

íîé. Ñ íà÷àëà ìàðòà â òå÷åíèå äâóõ íåäåëü â Äóáíå

ïðîõîäèëè ìåæäóíàðîäíûå ñïîðòèâíûå ñîðåâíîâà-

íèÿ ïî øåñòè âèäàì ñïîðòà, â êîòîðûõ ïðèíÿëè ó÷à-

ñòèå ñáîðíûå êîìàíäû Àðìåíèè, Ãðóçèè, Ìîíãîëèè,

Ñëîâàêèè è ×åõèè, òðè êîìàíäû Ðîññèè, Îáúåäèíå-

íèÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ è èíòåðíàöèî-

íàëüíàÿ ñáîðíàÿ èç ðàçíûõ íàöèîíàëüíûõ ãðóïï. Ýòî

óæå ñåäüìîé ïî ñ÷åòó ñïîðòèâíûé ïðàçäíèê, êîòîðûé

ñïîðòñìåíû ÎÈßÈ ïðîâîäÿò â ÷åñòü Äíÿ îñíîâàíèÿ

Èíñòèòóòà.

Íàêàíóíå ïðàçäíèêà, 25 ìàðòà â êîíôåðåíö-çàëå

Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãî-

ëþáîâà ñîñòîÿëñÿ îáùåèíñòèòóòñêèé ñåìèíàð, ïðè-

óðî÷åííûé êî Äíþ îñíîâàíèÿ ÎÈßÈ, íà êîòîðîì ñ

íàó÷íûì äîêëàäîì «Ïðîáëåìû òåìíîé ýíåðãèè è

òåìíîé ìàòåðèè âî Âñåëåííîé» âûñòóïèë àêàäåìèê

Â. À. Ðóáàêîâ (ÈßÈ ÐÀÍ). À ïîñëå ñåìèíàðà áûëè

âðó÷åíû äèïëîìû ëàóðåàòàì ïðåìèé ÎÈßÈ çà 2004 ã.

Â òîò æå äåíü ïðîøëè îáùåëàáîðàòîðíûå íàó÷íûå

ñåìèíàðû.

26 ìàðòà â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé áûë

îðãàíèçîâàí ïðàçäíè÷íûé ïðèåì, íà êîòîðîì ïðèñóò-

ñòâîâàëè ìíîãî÷èñëåííûå ãîñòè — äèïëîìàòû, àê-

êðåäèòîâàííûå â Ìîñêâå, ïðåäñòàâèòåëè ìèíèñòåðñòâ

è âåäîìñòâ, ìåæäóíàðîäíûõ êîìïàíèé, èçâåñòíûå äå-

ÿòåëè íàóêè è êóëüòóðû, ïðåäñòàâèòåëè àäìèíèñòðà-

öèè è ïðåäïðèÿòèé Äóáíû. Ñ ïðèâåòñòâåííûìè ðå÷à-

ìè è ïîçäðàâëåíèÿìè â àäðåñ êîëëåêòèâà ÎÈßÈ âû-

ñòóïèëè ×ðåçâû÷àéíûé è Ïîëíîìî÷íûé Ïîñîë

Áîëãàðèè â Ðîññèè È. Âàñèëåâ, ñîâåòíèê ïîñîëüñòâà

Ðåñïóáëèêè Àðìåíèè Ã. Ã. Ìèðçîÿí, ñîâåòíèê ïîñîëü-

ñòâà Ðåñïóáëèêè Áåëîðóññèè, ëåò÷èê-êîñìîíàâò

ÑÑÑÐ Ï. È. Êëèìóê, ñîâåòíèê ïîñîëüñòâà Âüåòíàìà

Äèíü Êóàí Òóýí, âòîðîé ñåêðåòàðü ïîñîëüñòâà Ðåñïó-

áëèêè Êàçàõñòàí Â. Â. Øàöêîâ, ñîâåòíèê ïîñîëüñòâà

Ðóìûíèè Ë.-À. Íèöý, ñîâåòíèê ïîñîëüñòâà Ôðàíöèè

Ä. Ôëîðè, ñîâåòíèê ïîñîëüñòâà Èíäèè ä-ð Ïðàìîä

Øóêëà, çàìåñòèòåëü ãëàâû àäìèíèñòðàöèè Äóáíû

À. À. Ðàö, ïðîðåêòîð Òâåðñêîãî ãîñóäàðñòâåííîãî

óíèâåðñèòåòà À. Í. Öèðóëåâ è äðóãèå ãîñòè.

Â àäðåñ äèðåêöèè è êîëëåêòèâà Èíñòèòóòà áûëè

ïîëó÷åíû ïðèâåòñòâåííûå òåëåãðàììû îò ïðåäñåäà-

òåëÿ Ñîâåòà Ôåäåðàöèè ÐÔ Ñ. Ì. Ìèðîíîâà, äåïóòàòà

Ãîñäóìû ÐÔ Â. Â. Ãàëü÷åíêî, ãóáåðíàòîðà Ìîñêîâ-

ñêîé îáëàñòè Á. Â. Ãðîìîâà, îòâåòñòâåííîãî ñåêðåòà-
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In Honour of the JINR Organization

The programme of the celebration of the 49th an-

niversary of the JINR organization was traditionally ex-

tensive this year, keeping in mind that UNESCO pro-

claimed 2005 the year of Physics. At the beginning of

March, international sport competitions were held in

Dubna for a fortnight in six kinds of sport. Teams from

Armenia, Georgia, Mongolia, Slovakia, and Czechia,

three teams from Russia, a team of JINR young scien-

tists and specialists and an international team of differ-

ent national groups took part in them. It was the sev-

enth sport festival which was held by the sportsmen of

JINR in honour of the Day of JINR Organization.

On the eve of the holiday, on 25 March, an all-Insti-

tute seminar on the Day of JINR Organization was held

at the Bogoliubov Laboratory of Theoretical Physics,

where Academician V. Rubakov (INR RAS) made the re-

port «Problems of Dark Energy and Dark Matter in the

Universe». After the seminar, diplomas were handed to

the laureates of the JINR 2004 prizes. On the same day,

Laboratory’s scientific seminars were also held.

On 26 March, a reception was organized at the In-

ternational Conference Hall, where many guests were

present. Among them were diplomats accredited in

Moscow, representatives of ministries and agencies, in-

ternational companies, famous people of science and

culture, representatives of the Dubna administration

and enterprises. Extraordinary and Plenipotentiary Am-

bassador of Bulgaria in Russia I. Vasilev, Advisor of the

Embassy of the Republic of Armenia G. Mirzoyan, Advi-

sor of the Embassy of the Republic of Belarus, USSR

pilot-astronaut P. Klimuk, Advisor of the Embassy of

Vietnam Din Kuan Tuen, Second Secretary of the Em-

bassy of the Republic of Kazakhstan V. Shatskov, Ad-

visor of the Embassy of Romania L.-A. Nice, Advisor of

the Embassy of France D. Florie, Advisor of the Em-

bassy of India Dr Pramod Shukla, Vice Mayor of Dubna

A. Rats, Prorector of Tver State University A. Tsirulev

and other guests addressed the JINR community with

greeting speeches and words of congratulation.

The Institute’s Directorate and scientific community

received greeting telegrams from the Chairman of the

RF Federation Council S. Mironov, Deputy of the RF

State Duma V. Galchenko, Governor of the Moscow Re-

gion B. Gromov, Executive Secretary of the RF Board

on UNESCO issues G. Ordzhonikidze, Extraordinary

and Plenipotentiary Ambassadors of Spain, Mexico, the
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ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

ðÿ Êîìèññèè ÐÔ ïî äåëàì ÞÍÅÑÊÎ

Ã. Ý. Îðäæîíèêèäçå, ÷ðåçâû÷àéíûõ è

ïîëíîìî÷íûõ ïîñëîâ Èñïàíèè, Ìåêñèêè,

Íèäåðëàíäîâ, Øâåéöàðèè, Ðóìûíèè,

Óêðàèíû, Êàçàõñòàíà, Óçáåêèñòàíà, à

òàêæå îò ðÿäà ó÷åíûõ, ðóêîâîäèòåëåé íà-

ó÷íûõ öåíòðîâ.

Íà ïðîõîäèâøåì â ÄÊ «Ìèð» âå-

÷åðîì òîãî æå äíÿ òîðæåñòâåííîì

ñîáðàíèè, ïîñâÿùåííîì äíþ ðîæäåíèÿ

ÎÈßÈ, ãîñòåé, ñîòðóäíèêîâ è âåòåðàíîâ

Èíñòèòóòà ïîçäðàâèëè äèðåêòîð ÎÈßÈ

àêàäåìèê Â. Ã. Êàäûøåâñêèé è ïðîôåñ-

ñîð À. Í. Ñèñàêÿí, èçáðàííûé íîâûì äè-

ðåêòîðîì ÎÈßÈ. Ñîñòîÿëàñü öåðåìîíèÿ

íàãðàæäåíèÿ ëàóðåàòîâ êîíêóðñà ó÷èòå-

ëåé Äóáíû ãðàíòàìè ÎÈßÈ «Çà ïåäàãîãè-

÷åñêîå ìàñòåðñòâî». Ïðåêðàñíûì çàâåð-

øåíèåì ïðàçäíè÷íîãî âå÷åðà ñòàë êîí-

öåðò Ãîñóäàðñòâåííîãî àêàäåìè÷åñêîãî

ñèìôîíè÷åñêîãî îðêåñòðà Ðîññèè ïîä

óïðàâëåíèåì Ìàðêà Ãîðåíøòåéíà.

Ñ 27 ïî 29 ÿíâàðÿ â Áóäàïåøòå ñ îôèöèàëüíûì âèçèòîì íàõîäèëàñü
äåëåãàöèÿ ÎÈßÈ âî ãëàâå ñ âèöå-äèðåêòîðîì ïðîôåññîðîì À. Í. Ñèñà-
êÿíîì. Â åå ñîñòàâ âõîäèëè äèðåêòîð ËÍÔ ïðîôåññîð À. Â. Áåëóøêèí è
äèðåêòîð ËßÐ ïðîôåññîð Ì. Ã. Èòêèñ. Ñîñòîÿëèñü âñòðå÷è ñ ãåíåðàëüíûì
ñåêðåòàðåì Âåíãåðñêîé àêàäåìèè íàóê àêàäåìèêîì Í. Êðîî, ñ ðóêîâî-
äèòåëåì Îòäåëåíèÿ ôèçèêè ÂÀÍ àêàäåìèêîì Ç. Õîðâàòîì, ïðîôåññîðà-
ìè Ä. Íàäåì, Á. Êàðäàíîì, Ê. Õàâàí÷àêîì è äðóãèìè âåíãåðñêèìè ó÷å-
íûìè.

28 ÿíâàðÿ ãåíåðàëüíûé ñåêðåòàðü ÂÀÍ Í. Êðîî è âèöå-äèðåêòîð
ÎÈßÈ À. Í. Ñèñàêÿí ïîäïèñàëè Ñîãëàøåíèå î ñîòðóäíè÷åñòâå Âåíãåð-
ñêîé àêàäåìèè íàóê è ÎÈßÈ. Â îòëè÷èå îò ïðåäûäóùèõ ñîãëàøåíèé, êî-
òîðûå ïîäïèñûâàëèñü ïîñëå ïåðåõîäà Âåíãðèè â 1992 ã. â ñòàòóñ àññîöè-
èðîâàííîãî ÷ëåíà ÎÈßÈ, ýòî ñîãëàøåíèå çàêëþ÷åíî ñ íåîãðàíè÷åííûì
ñðîêîì äåéñòâèÿ, ÷òî ïîäòâåðæäàåò ñòàáèëüíûé èíòåðåñ Âåíãðèè ê íà-
ó÷íîìó ñîòðóäíè÷åñòâó ñ ÎÈßÈ. Íà öåðåìîíèè ïîäïèñàíèÿ ñîãëàøåíèÿ
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Netherlands, Switzerland, Romania, the

Ukraine, Kazakhstan, Uzbekistan and sci-

entists and leaders of research centres.

JINR Director Academician V. Kady-

shevsky and Professor A. Sissakian, who

was elected new Director of JINR, congrat-

ulated guests, JINR staff members and vet-

erans on the occasion at the ceremonial

meeting at the culture centre «Mir» on the

same day in the evening. The laureates of

the Dubna Teachers’ Competition were

awarded JINR grants «For educational

mastery». The evening finished with a con-

cert of the state academic symphony or-

chestra of Russia guided by Mark Goren-

shtein.

On 27–29 January, a JINR delegation headed by JINR Vice-Director Pro-
fessor A. N. Sissakian was on an official visit to Budapest. The delegation in-
cluded FLNP Director Professor A. V. Belushkin and FLNR Director Professor
M. G. Itkis. During the visit, meetings were held with Secretary-General of the
Hungarian Academy of Sciences Academician N. Kroo, Head of the Physics
Department of HAS Academician Z. Horvath, Professors D. Nagy, B. Kardon,
K. Havancsak and other Hungarian scientists.

On 28 January, an Agreement on cooperation between the Hungarian
Academy of Sciences and JINR was signed by Secretary-General of HAS
N. Kroo and JINR Vice-Director A. N. Sissakian. Unlike all the previous agree-
ments signed after Hungary acquired the status of a JINR associate member
in 1992, this agreement was made for an unlimited term of validity, which

Áóäàïåøò (Âåíãðèÿ), 29 ÿíâàðÿ. Ó÷àñòíèêè ïîäïèñàíèÿ Ñîãëàøåíèÿ
î ñîòðóäíè÷åñòâå Âåíãåðñêîé àêàäåìèè íàóê è ÎÈßÈ

Budapest (Hungary), 29 January. The participants of the signing of the
Agreement on cooperation of the Hungarian Academy of Sciences and JINR



À. Í. Ñèñàêÿí, Ì. Ã. Èòêèñ è À. Â. Áåëóøêèí ðàññêàçàëè ñî-
áðàâøèìñÿ ïðåäñòàâèòåëÿì èíñòèòóòîâ ÂÀÍ î ïðîãðàììå
íàó÷íûõ èññëåäîâàíèé ÎÈßÈ è îáñóäèëè ïëàíû ñîâìåñò-
íûõ ðàáîò. Âûñòóïèâøèé íà öåðåìîíèè àêàäåìèê Í. Êðîî
äàë âûñîêóþ îöåíêó ñîòðóäíè÷åñòâó è âûðàçèë óâåðåí-
íîñòü â åãî äàëüíåéøåì ïëîäîòâîðíîì ðàçâèòèè.

�

7 ôåâðàëÿ â Ìîñêâå îòêðûëîñü ðîññèéñêîå ïðåäñòàâè-
òåëüñòâî Îáùåñòâà Ãåëüìãîëüöà. Â öåðåìîíèè îòêðûòèÿ îò
ÎÈßÈ ó÷àñòâîâàëè àêàäåìèê Â. Ã. Êàäûøåâñêèé, ÷ëå-
íû-êîððåñïîíäåíòû ÐÀÍ È. Í. Ìåøêîâ è Ã. Ä. Øèðêîâ, ïðî-
ôåññîðà Ä. Áëàøêå è À. Ò. Ôèëèïïîâ. Âñåãî íà öåðåìîíèè
ïðèñóòñòâîâàëè îêîëî 150 ïðåäñòàâèòåëåé ìèíèñòåðñòâ è
âåäîìñòâ, ó÷åíûõ èç âåäóùèõ íàó÷íûõ öåíòðîâ Ãåðìàíèè è
Ðîññèè, â òîì ÷èñëå àêàäåìèêè ÐÀÍ Â. À. Ìàòâååâ,
Â. Å. Ôîðòîâ, È. Ì. Õàëàòíèêîâ è äðóãèå ó÷åíûå.

Îáùåñòâî, êîòîðîå íîñèò èìÿ âûäàþùåãîñÿ íåìåöêîãî
åñòåñòâîèñïûòàòåëÿ Ãåðìàíà ôîí Ãåëüìãîëüöà, îáúåäèíÿ-
åò ïÿòíàäöàòü íàó÷íî-èññëåäîâàòåëüñêèõ öåíòðîâ Ãåðìà-
íèè, êîòîðûå çàíèìàþòñÿ èññëåäîâàíèÿìè â îáëàñòè åñòå-
ñòâåííûõ íàóê, áèîëîãèè è ìåäèöèíû, íàïðàâëåííûìè íà
îáåñïå÷åíèå æèçíåäåÿòåëüíîñòè ÷åëîâåêà è ñîçäàíèå
òåõíîëîãè÷åñêîé áàçû äëÿ êîíêóðåíòîñïîñîáíîé ýêîíîìè-
êè. Íà÷èíàÿ ñ 2001 ã. Îáùåñòâî Ãåëüìãîëüöà âåäåò ôèíàí-

ñèðîâàíèå ñòðàòåãè÷åñêèõ íàó÷íûõ ïðîåêòîâ, ðàññ÷èòàí-
íûõ íà ïÿòèëåòíèé ñðîê, äëÿ îñóùåñòâëåíèÿ êîòîðûõ ñî-
çäàþòñÿ òàê íàçûâàåìûå âèðòóàëüíûå èíñòèòóòû, îáúåäè-
íÿþùèå ãðóïïû èññëåäîâàòåëåé èç óíèâåðñèòåòîâ è èí-
ñòèòóòîâ ôóíäàìåíòàëüíîãî ïðîôèëÿ. Âûäåëÿþòñÿ
ñòèïåíäèè äëÿ ñòóäåíòîâ è ìîëîäûõ ó÷åíûõ. Îáùåñòâîì
Ãåëüìãîëüöà è Ôîíäîì Ãóìáîëüäòà ó÷ðåæäåíà ñîâìåñòíàÿ
ïðåìèÿ äëÿ èíîñòðàííûõ èññëåäîâàòåëåé. Ëåòîì 2004 ã.
ïðè ïîääåðæêå îáùåñòâà â ðàìêàõ ïðîåêòà DIAS-TH â Äóá-
íå ïðîõîäèëà ìåæäóíàðîäíàÿ øêîëà «Àêòóàëüíûå ïðî-
áëåìû àñòðîôèçèêè è êîñìîëîãèè». Â 2005 è 2006 ã. áóäóò
ïîääåðæàíû è äðóãèå øêîëû ËÒÔ, òåìàòèêà êîòîðûõ ñâÿçà-
íà ñ èññëåäîâàíèÿìè, ïðîâîäèìûìè â öåíòðàõ Ãåëüìãîëü-
öà — GSI (Äàðìøòàäò) è DESY (Ãàìáóðã).

Îòêðûòèå ïðåäñòàâèòåëüñòâà îáùåñòâà â Ìîñêâå íà-
ïðàâëåíî íà ñîäåéñòâèå ðàçâèòèþ è óêðåïëåíèþ ñîòðóä-
íè÷åñòâà íàó÷íûõ öåíòðîâ Ãåðìàíèè è Ðîññèè, â òîì ÷èñëå
ñ Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé. Îá
ýòîì â ñâîèõ âûñòóïëåíèÿõ ãîâîðèëè ïðåçèäåíò Îáùåñòâà
Ãåëüìãîëüöà Â. Êðîëëü, ìèíèñòð Ôåäåðàëüíîãî ìèíèñòåð-
ñòâà îáðàçîâàíèÿ è íàóêè Ãåðìàíèè Ý. Áóëüìàí, ìèíèñòð
îáðàçîâàíèÿ è íàóêè ÐÔ À. À. Ôóðñåíêî, âèöå-ïðåçèäåíò
ÐÀÍ À. Ä. Íèêèïåëîâ, äèðåêòîð GSI ïðîôåññîð Â. Õåííèã,
äèðåêòîð DESY ïðîôåññîð À. Âàãíåð, à òàêæå äðóãèå ó÷å-
íûå è îðãàíèçàòîðû íàóêè Ãåðìàíèè è Ðîññèè.
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confirms Hungary’s stable interest in scientific collaboration
with JINR. At the ceremony of signing the agreement A. N. Sis-
sakian, M. G. Itkis and A. V. Belushkin told the representatives
of HAS institutes about the JINR programme of scientific re-
search and discussed plans of joint work. Academician
N. Kroo, who made a speech at the ceremony, gave a high
appraisal of the cooperation and expressed confidence in its
further fruitful development.

�

On 7 February, the Russian Office of the Helmholtz Associ-
ation was opened in Moscow. Participating in the opening cer-
emony from JINR were Academician V. G. Kadyshevsky, Corre-
sponding Members of RAS G. D. Shirkov and I. N. Meshkov, as
well as Professors D. Blaschke and A. T. Filippov. In all, around
150 representatives of ministries and governmental branches,
scientists from leading scientific centres of Germany and Rus-
sia were present at the ceremony, including Academicians of
RAS V. A. Matveev, V. E. Fortov, I. M. Khalatnikov and other sci-
entists.

This Association named after the prominent German nat-
ural scientist Hermann von Helmholtz unites fifteen German
scientific and research centres involved in investigations in the

field of natural sciences, biology and medicine aimed at pro-
viding for vital functions of man and establishing a technologi-
cal base for competitive economics. Beginning in 2001, the
Helmholtz Association has been financing five-year strategic
scientific projects. For realization of these projects the so-called
virtual institutes are created, which unite teams of researchers
from universities and institutes involved in fundamental investi-
gations. Grants are allocated to students and young scientists.
A joint prize for foreign researchers has been established by
the Helmholtz Association together with the Humboldt Foun-
dation. In the summer of 2004, under the auspices of the As-
sociation the International School «Hot Points in Astrophysics
and Cosmology» took place in Dubna in the framework of the
DIAS-TH project. In 2005 and 2006, other schools organized by
BLTP will find support of the Association, their topics being con-
nected with the investigations conducted in the Helmholtz cen-
tres GSI (Darmstadt) and DESY (Hamburg).

The opening of the Helmholtz Representative Office in
Moscow is aimed at furthering and strengthening of coopera-
tion between scientific centres of Germany and Russia, includ-
ing the Joint Institute for Nuclear Research. This was stressed
in the speeches presented by President of the Helmholtz Asso-
ciation Walter Kroll, Minister of the Federal Ministry of Educa-
tion and Research of Germany E. Bulman, Minister of Educa-
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20–22 ôåâðàëÿ â íàó÷íîì öåíòðå DESY (Ãàìáóðã) ïðî-
õîäèëî åæåãîäíîå, 15-å ïî ñ÷åòó çàñåäàíèå Êîîðäèíàöè-
îííîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó BMBF (Ôåäåðàëüíîãî
ìèíèñòåðñòâà îáðàçîâàíèÿ è íàóêè ÔÐÃ) è ÎÈßÈ, äëÿ ó÷à-
ñòèÿ â êîòîðîì â Ãàìáóðã ïðèáûëà äåëåãàöèÿ ÎÈßÈ âî ãëà-
âå ñ äèðåêòîðîì Èíñòèòóòà Â. Ã. Êàäûøåâñêèì. Çàñåäàíèå
êîìèòåòà, ïðîõîäèâøåãî ïîä ñîïðåäñåäàòåëüñòâîì ðóêî-
âîäèòåëÿ îòäåëà ôóíäàìåíòàëüíûõ èññëåäîâàíèé BMBF
Ã.-Ô. Âàãíåðà è âèöå-äèðåêòîðà ÎÈßÈ À. Í. Ñèñàêÿíà, îò-
êðûëîñü îáçîðíûì äîêëàäîì À. Í. Ñèñàêÿíà îá èòîãàõ è
ïëàíàõ ñîâìåñòíûõ ðàáîò ïî Ñîãëàøåíèþ BMBF–ÎÈßÈ, íà-
ó÷íîé äåÿòåëüíîñòè ÎÈßÈ è ïëàíàõ ïî åãî ðàçâèòèþ. Ïî-
ìîùíèê äèðåêòîðà ÎÈßÈ Â. Â. Êàòðàñåâ ïðåäñòàâèë äî-

êëàä î ôèíàíñîâûõ âîïðîñàõ, ñâÿçàííûõ ñ ñîòðóäíè÷å-
ñòâîì. Íåìåöêèå êîëëåãè â ñâîèõ âûñòóïëåíèÿõ äàëè âûñî-
êóþ îöåíêó ìíîãîëåòíåìó ïëîäîòâîðíîìó ñîòðóäíè÷åñòâó
íåìåöêèõ íàó÷íûõ öåíòðîâ è ÎÈßÈ. Êðîìå òîãî, áûëà äî-
ñòèãíóòà äîãîâîðåííîñòü î ñîâìåñòíûõ øàãàõ ïî ïðîäëå-
íèþ íà î÷åðåäíîé ñðîê Ñîãëàøåíèÿ ìåæäó BMBF è ÎÈßÈ.
Ïî èòîãàì çàñåäàíèÿ áûë ïîäïèñàí ïðîòîêîë ïî êîíêðåò-
íûì çàäà÷àì íà 2005 ã. ñ ðàñïðåäåëåíèåì ñðåäñòâ âçíîñà
ÔÐÃ.

Ñîñòîÿëèñü âñòðå÷è ïðåäñòàâèòåëåé ÎÈßÈ ñ ðóêîâî-
äèòåëåì äåïàðòàìåíòà BMBF Õ. Øóíêîì, äèðåêòîðîì DESY
À. Âàãíåðîì è äðóãèìè ó÷åíûìè. Äåëåãàöèÿ ÎÈßÈ ïîñåòè-
ëà íàó÷íûå ëàáîðàòîðèè DESY, â êîòîðûõ óñïåøíî âåäóòñÿ
ñîâìåñòíûå ðàáîòû ñ äóáíåíñêèìè ó÷åíûìè.
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tion and Science of the Russian Federation A. A. Fursenko,
Vice-President of RAS A. D. Nikipelov, GSI Director Professor
W. Henning, DESY Director Professor A. Wagner as well as by
other scientists and organizers of science in Germany and
Russia.

�

On 20–22 February, the Scientific Centre DESY (Hamburg)
housed the 15th meeting of the Coordination Committee on
the cooperation between the BMBF (Federal Ministry of Educa-
tion and Research, Germany) and JINR. A JINR delegation
headed by Director of the Institute V. G. Kadyshevsky arrived in
Hamburg to take part in this meeting. The meeting of the Com-
mittee co-chaired by the Head of the BMBF Department of Fun-
damental Research H.-F. Wagner and JINR Vice-Director
A. N. Sissakian was opened by A. N. Sissakian’s survey report

on the results and plans of joint work on the BMBF–JINR agree-
ment, JINR scientific activity and plans of its development. JINR
Assistant Director V. V. Katrasev reported on the financial is-
sues associated with the cooperation. The German colleagues
expressed in their talks a high appreciation of the long-contin-
ued fruitful collaboration between German scientific centres
and JINR. Apart from this, an arrangement was achieved on
joint steps to prolong the agreement between BMBF and JINR
for one more term of validity. Following the results of the meet-
ing, a protocol on the tasks for 2005 was signed and Ger-
many’s funds were allocated.

JINR representatives met with the Head of a BMBF depart-
ment H. Schunk, DESY Director A. Wagner and with other sci-
entists. The JINR delegation visited scientific laboratories of
DESY, in which joint work with Dubna scientists is being suc-
cessfully conducted.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
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DESY (Ãàìáóðã), 22 ôåâðàëÿ.
Ó÷àñòíèêè 15-ãî çàñåäàíèÿ

Êîîðäèíàöèîííîãî êîìèòåòà ïî
ñîòðóäíè÷åñòâó BMBF–ÎÈßÈ

DESY (Hamburg), 22 February. The
participants of the 15th meeting of the

Joint Coordination Committee on
BMBF–JINR cooperation



Ñ 24 ïî 28 ÿíâàðÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-
çèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà ìåæäóíàðîäíàÿ
êîíôåðåíöèÿ «Êëàññè÷åñêèå è êâàíòîâûå èíòåãðèðó-

åìûå ñèñòåìû», ïîñâÿùåííàÿ ïàìÿòè çàìå÷àòåëüíîãî
ðîññèéñêîãî ôèçèêà-òåîðåòèêà Ì. Â. Ñàâåëüåâà. Ýòà
êîíôåðåíöèÿ ïðîäîëæèëà ñåðèþ îäíîèìåííûõ åæåãîä-
íûõ êîíôåðåíöèé, êîòîðûå ïðîâîäèëèñü ðàíåå â Èíñòè-
òóòå ôèçèêè âûñîêèõ ýíåðãèé (Ïðîòâèíî), à â 2004 ã.
âïåðâûå áûëà ïðîâåäåíà â Äóáíå.

Îðãêîìèòåòó êîíôåðåíöèè, êàê è â ïðîøëîì ãîäó,
óäàëîñü ïðèâëå÷ü ê ó÷àñòèþ â ïðîãðàììíîì êîìèòåòå
ðÿä êðóïíûõ ñïåöèàëèñòîâ â îáëàñòè ìàòåìàòèêè è òåî-
ðåòè÷åñêîé ôèçèêè, òàêèõ êàê àêàäåìèê ÐÀÍ Ë. Ä. Ôàä-
äååâ, ïðîôåññîð Ï. Ï. Êóëèø (Ïåòåðáóðãñêîå îòäåëåíèå
Ìàòåìàòè÷åñêîãî èíñòèòóòà èì. Â. À. Ñòåêëîâà), àêàäå-
ìèê ÐÀÍ Â. Ã. Êàäûøåâñêèé (ÎÈßÈ, Äóáíà), ÷ëåí-êîð-
ðåñïîíäåíò ÐÀÍ Þ. È. Ìàíèí (Ìàòåìàòè÷åñêèé èíñòè-
òóò Ìàêñà Ïëàíêà, Áîíí, Ãåðìàíèÿ), ïðîôåññîð Ý. Êîð-
ðèãàí (Óíèâåðñèòåò Éîðêà, Âåëèêîáðèòàíèÿ), ÷ëåí-
êîððåñïîíäåíò ÐÀÍ À. Þ. Ìîðîçîâ (ÈÒÝÔ, Ìîñêâà),
ïðîôåññîð Î. Â. Îãèåâåöêèé (Ìàðñåëüñêèé óíèâåðñè-
òåò, Ôðàíöèÿ), ïðîôåññîð Â. Ðèòòåíáåðã (Áîííñêèé óíè-
âåðñèòåò, Ãåðìàíèÿ). Ýòî â çíà÷èòåëüíîé ñòåïåíè îïðå-
äåëèëî è âûñîêèé íàó÷íûé óðîâåíü êîíôåðåíöèè, è åå

óñïåõ, òàê êàê èìåííî ÷ëåíû ïðîãðàììíîãî êîìèòåòà âî
ìíîãîì îïðåäåëÿëè ñîñòàâ ó÷àñòíèêîâ è ñïèñîê ïðèãëà-
øåííûõ äîêëàäîâ.

Íà êîíôåðåíöèè áûëè ïðåäñòàâëåíû íîâûå ðåçóëü-
òàòû â òåîðèè êëàññè÷åñêèõ è êâàíòîâûõ èíòåãðèðóå-
ìûõ ñèñòåì — îäíîãî èç ñàìûõ ïåðñïåêòèâíûõ è áóðíî
ðàçâèâàþùèõñÿ íàïðàâëåíèé èññëåäîâàíèé â ñîâðåìåí-
íîé òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêå. Èíòåðåñ ê
ýòîé òåìàòèêå îáóñëîâëåí, ïîìèìî âñåãî ïðî÷åãî, è òåì,
÷òî âñå ïîïûòêè âûéòè çà ðàìêè òåîðèè âîçìóùåíèé â
êâàíòîâîé òåîðèè ïîëÿ (åäèíñòâåííîé òåîðèè, ïðåòåí-
äóþùåé íà îïèñàíèå ôèçèêè ýëåìåíòàðíûõ ÷àñòèö) â
òîé èëè èíîé ñòåïåíè îïèðàþòñÿ íà ìîùíûå ìàòåìàòè-
÷åñêèå ìåòîäû, ðàçâèòûå â èññëåäîâàíèÿõ èíòåãðèðóå-
ìûõ ìîäåëåé.

Ïîäðîáíóþ èíôîðìàöèþ î êîíôåðåíöèè ìîæíî
íàéòè íà www-ñòðàíèöå Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè: http://thsun1.jinr.ru/~cqis/2005/.

Ñóììèðóÿ âïå÷àòëåíèÿ îò ïðîøåäøåé êîíôåðåí-
öèè, â êîòîðîé ïðèíÿëè ó÷àñòèå ìíîãèå âåäóùèå ó÷å-
íûå êàê ðîññèéñêèõ, òàê è çàðóáåæíûõ íàó÷íûõ öåí-
òðîâ, ãäå ïîääåðæèâàþòñÿ èññëåäîâàíèÿ ïî ìåòîäàì ìà-
òåìàòè÷åñêîé ôèçèêè è òåîðèÿì èíòåãðèðóåìûõ
ñèñòåì, ìîæíî îòìåòèòü ëèäèðóþùèå ïîçèöèè ñîâðå-
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On 24–28 January, the Bogoliubov Laboratory of The-
oretical Physics organized an international conference
«Classical and Quantum Integrable Systems» dedicated to
the memory of the eminent Russian theoretical physicist
M. V. Saveliev. This conference continued a series of annu-
al conferences having the same title, which had been previ-
ously held at the Institute for High Energy Physics (Protvi-
no), and was for the first time organized in Dubna last year.

Like last year, the Organizing Committee of the confer-
ence managed to engage in the Programme Committee a
number of prominent specialists in mathematics and physics
such as Academician of RAS L. D. Faddeev, Professor
P. P. Kulish (St.-Petersburg Department of the V. A. Steklov
Institute of Mathematics), Academician of RAS
V. G. Kadyshevsky (JINR, Dubna), Corresponding Mem-
ber of RAS Yu. I. Manin (Max-Planck Institute of Mathe-
matics, Bonn, Germany), Professor E. Corrigan (University
of York, Great Britain), Corresponding Member of RAS
A. Yu. Morozov (ITEP, Moscow), Professor O. V. Ogievet-
sky (University of Marseilles, France), Professor V. Ritten-
berg (University of Bonn, Germany). This in many ways de-
fined the high scientific level of the conference and its suc-

cess as both the composition of the conference and the list of
invited talks were to a great extent made by the members of
the Programme Committee.

New results on the theory of classical and quantum in-
tegrable systems, one of the most perspective and rapidly
developing lines of research in the modern theoretical and
mathematical physics, were presented at the conference. In-
terest in this subject is among everything due to the fact that
every effort to go beyond the frames of the perturbation the-
ory in quantum field theory (the only theory that claims to
describe physics of elementary particles) is more or less
based on comprehensive mathematical calculations devel-
oped in the framework of studies of integrable systems.

Detailed conference information is available on the
WWW-page of the Laboratory of Theoretical Physics:
http://thsun1.jinr.ru/~cqis/2005/.

Summing up the impression of this conference, in
which many leading scientists both from Russia and from
foreign scientific centres took part, where research on meth-
ods of mathematical physics and theories of integrable sys-
tems is supported, one can note the leading position of the
modern Russian science in this area of fundamental investi-

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



ìåííîé ðîññèéñêîé íàóêè â ýòîé îáëàñòè ôóíäàìåí-
òàëüíûõ èññëåäîâàíèé. Ïðåäñòàâëåííîå íà ñåìèíàðå
íàïðàâëåíèå èññëåäîâàíèé èìååò õîðîøèé ïîòåíöèàë
äàëüíåéøåãî ðàçâèòèÿ â Ðîññèè è, â ÷àñòíîñòè, â ÎÈßÈ,
â ïåðâóþ î÷åðåäü, áëàãîäàðÿ íàëè÷èþ äîñòàòî÷íîãî ÷è-
ñëà êâàëèôèöèðîâàííûõ è àêòèâíûõ ñïåöèàëèñòîâ. Äëÿ
ïîääåðæàíèÿ íàó÷íîãî óðîâíÿ â ýòîé (è íå òîëüêî) îáëà-
ñòè èññëåäîâàíèé â ÎÈßÈ íåîáõîäèìî òðàòèòü áîëüøå
ñèë è ñðåäñòâ íà âîñïèòàíèå è ïîääåðæêó ìîëîäûõ ó÷å-
íûõ. Ýòà çàäà÷à òðåáóåò ãðàìîòíîé îðãàíèçàöèè è áîëü-
øèõ ôèíàíñîâûõ çàòðàò.

Ôèíàíñîâàÿ ïîääåðæêà êîíôåðåíöèè áûëà îêàçàíà
Ðîññèéñêèì ôîíäîì ôóíäàìåíòàëüíûõ èññëåäîâàíèé,
ïðîãðàììàìè «Ãåéçåíáåðã–Ëàíäàó» è «Áîãîëþáîâ–Èí-
ôåëüä», à òàêæå ãðàíòîì ÞÍÅÑÊÎ (Âåíåöèàíñêîå ðå-
ãèîíàëüíîå îòäåëåíèå). Ïðè ïðîâåäåíèè êîíôåðåíöèè
èñïîëüçîâàëèñü ðåñóðñû Äóáíåíñêîé ìåæäóíàðîäíîé
øêîëû ñîâðåìåííîé òåîðåòè÷åñêîé ôèçèêè (ðåêòîð —
ïðîôåññîð À. Ò. Ôèëèïïîâ).

À. Èñàåâ

�
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gations. The line of research presented at the conference has

a good potential for further development in Russia and par-

ticularly at JINR, which is in the first place owing to the suf-

ficient number of qualified and active specialists. In order to

maintain the scientific level in this (and not only this) area of

research at JINR, it is necessary to strive harder, employing

more means, to educate and support young scientists. This

task requires competent organization and enormous finan-

cial outlays.

Financial support to the conference was rendered by the
Russian Foundation for Basic Research, Heisenberg–Lan-
dau and Bogoliubov–Infeld Programmes as well as by a
grant from UNESCO (UNESCO Regional Office in
Venice). The resources of Dubna International Advanced
School of Theoretical Physics (Rector — Professor
A. T. Filippov) were used for organization of the confer-
ence.

A. Isaev

�
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà. Ó÷àñòíèêè ìåæäóíàðîäíîé êîíôåðåíöèè
«Êëàññè÷åñêèå è êâàíòîâûå èíòåãðèðóåìûå ñèñòåìû», ïîñâÿùåííîé ïàìÿòè Ì. Â. Ñàâåëüåâà

Bogoliubov Laboratory of Theoretical Physics. The participants of the international conference
«Classical and Quantum Intergrable Systems» dedicated to the memory of M. Saveliev



Ñ 28 ÿíâàðÿ ïî 6 ôåâðàëÿ â Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîøëà 3-ÿ Çèìíÿÿ

øêîëà ïî òåîðåòè÷åñêîé ôèçèêå, ÿâëÿþùàÿñÿ âàæ-
íûì ýëåìåíòîì ïðîãðàììû Äóáíåíñêîé ìåæäóíàðîä-
íîé øêîëû ñîâðåìåííîé òåîðåòè÷åñêîé ôèçèêè
(DIAS-TH). Ýòè øêîëû, ðàññ÷èòàííûå â îñíîâíîì íà
ñòóäåíòîâ ñòàðøèõ êóðñîâ è àñïèðàíòîâ, ðåãóëÿðíî ïðî-
âîäÿòñÿ â çèìíèå ñòóäåí÷åñêèå êàíèêóëû. Ïî óñòàíî-
âèâøåéñÿ òðàäèöèè çèìíèå øêîëû — «ó÷åáíûå», ò. å.
êóðñû ñîäåðæàò äîñòàòî÷íî ìíîãî ìàòåðèàëà, íóæäàþ-
ùåãîñÿ â óãëóáëåííîé ïðîðàáîòêå. Â íûíåøíåé øêîëå
íàðÿäó ñ ðîññèéñêèìè ñòóäåíòàìè (â òîì ÷èñëå, êîíå÷-
íî, è äóáíåíöàìè) ïðèíÿëè ó÷àñòèå ñòóäåíòû èç Óêðàè-
íû (êîòîðûå òðàäèöèîííî ó÷àñòâóþò â çèìíèõ øêîëàõ,
ïðè÷åì î÷åíü ñèëüíîé êîìàíäîé), Áåëîðóññèè, Ñëîâà-
êèè è Áîëãàðèè. Òàêîå øèðîêîå ó÷àñòèå ñòàëî âîçìîæíî
áëàãîäàðÿ ïîääåðæêå ÞÍÅÑÊÎ–ROSTE (Ðåãèîíàëüíîå
áþðî ïî íàóêå â Åâðîïå), Ðîññèéñêîãî ôîíäà ôóíäàìåí-
òàëüíûõ èññëåäîâàíèé è ÎÈßÈ.

Åñëè òåìàòèêà ïðåäûäóùèõ øêîë îõâàòûâàëà â
îñíîâíîì âîïðîñû ñîâðåìåííîé ìàòåìàòè÷åñêîé ôèçè-
êè, òî â ýòîì ãîäó áûëî ðåøåíî ïîñâÿòèòü åå ïðîáëåìàì,
áîëåå áëèçêèì ê ýêñïåðèìåíòó, à èìåííî êâàíòîâîé òåî-
ðèè ïîëÿ è, â îñîáåííîñòè, êâàíòîâîé õðîìîäèíàìèêå

(ÊÕÄ). Ïðîãðàììà øêîëû âêëþ÷àëà ñëåäóþùèå êóðñû
ëåêöèé: À. Âëàäèìèðîâ, Ä. Êàçàêîâ «Ââåäåíèå â êâàí-
òîâóþ òåîðèþ ïîëÿ», À. Ãðîçèí «ÊÝÄ, ÊÕÄ è ýôôåêòèâ-
íûå òåîðèè ïîëÿ», À. Áàêóëåâ, Ñ. Ìèõàéëîâ «Ïðàâèëà
ñóìì ÊÕÄ è ìåçîíû», Ä. Øèðêîâ «Íåñòåïåííàÿ òåîðèÿ
âîçìóùåíèé ÊÕÄ», Î. Òåðÿåâ «Ñïèí íóêëîíà â ÊÕÄ»,
Ì. Ïîëèêàðïîâ «ÊÕÄ íà ðåøåòêå», Ì. Ñàïîæíèêîâ
«Ñêðûòàÿ ñòðàííîñòü íóêëîíà».

Ñòóäåíòû èìåëè òàêæå âîçìîæíîñòü ïðîñëóøàòü
îòäåëüíûå ëåêöèè ïî àêòóàëüíûì âîïðîñàì ýêñïåðè-
ìåíòàëüíîé è òåîðåòè÷åñêîé ôèçèêè: Þ. Ö. Îãàíåñÿ-
íà — î ñèíòåçå ñâåðõòÿæåëûõ ýëåìåíòîâ, Þ. Ý. Ïåíè-
îíæêåâè÷à — îá ýêçîòè÷åñêèõ ÿäðàõ è È. ß. Àðåôüå-
âîé — î òåîðèè ñòðóí è åå ñâÿçè ñ ÊÕÄ. Áëàãîäàðÿ ýòèì
ëåêöèÿì, êîòîðûå áûëè â ïðîãðàììå êîíôåðåíöèè ìî-
ëîäûõ ó÷åíûõ ÎÈßÈ, ïðîâîäèìîé ÎÌÓÑ òàêæå âî âðå-
ìÿ êàíèêóë, ñòóäåíòû «èç ïåðâûõ ðóê» è â äîñòóïíîé
ôîðìå óçíàëè î ñàìûõ ñâåæèõ íàó÷íûõ íîâîñòÿõ.

Ïî÷òè êàæäûé âå÷åð ïðîõîäèëà äèñêóññèîííàÿ ñåñ-
ñèÿ. Íà íåé áîëåå äåòàëüíî ðàçáèðàëèñü âîçíèêøèå ó
ñòóäåíòîâ âîïðîñû, íà êîòîðûå íå õâàòèëî âðåìåíè íà
ëåêöèÿõ, ðåøàëèñü çàäà÷è, ñòóäåíòû ðàññêàçûâàëè î
ñâîåé ðàáîòå. Íåôîðìàëüíûå îáñóæäåíèÿ âåëèñü è â ïå-
ðåðûâàõ íà êîôå, è â ïîñëåäíèé äåíü, óæå ïîñëå çàêðû-
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On 28 January – 6 February, the Bogoliubov Laborato-
ry of Theoretical Physics hosted the 3rd International Win-

ter School on Theoretical Physics, an important element in
the programme of Dubna International Advanced School of
Theoretical Physics (DIAS-TH). These schools organized
chiefly for senior students and post-graduates are regularly
held during winter student vacations. According to the es-
tablished tradition, these winter schools are «training», that
is all the courses contain comprehensive material which re-
quires in-depth study. This year, along with Russian stu-
dents (including those from Dubna), students from Ukraine
(who traditionally participate in winter schools, their team
being a very strong one), Belarus, Slovakia, and Bulgaria at-
tended the school. Such a broad level of participation was
due to the support of UNESCO–ROSTE (Regional Bureau
for Science in Europe), the Russian Foundation for Funda-
mental Research and JINR.

Whereas the thematic scope of the previous schools had
included mainly problems of modern mathematical physics,
this year a decision was made to devote it to problems which
are closer to the experiment, namely quantum field theory
and especially quantum chromodynamics (QCD). The pro-

gram of the school included the following courses of lec-
tures: A. Vladimirov, D. Kazakov «Introduction into
Quantum Field Theory», A. Grozin «QED, QCD and Effec-
tive Field Theories», A. Bakulev, S. Mikhailov «QCD Sum
Rules and Mesons», D. Shirkov «QCD Non-power Pertur-
bation Theory», O. Teryaev «Nucleon Spin in QCD»,
M. Polikarpov «QCD on the Lattice», M. Sapozhnikov
«Hidden Strangeness of the Nucleon».

The students of the school also had an opportunity of at-
tending some lectures on the actual problems of experimen-
tal and theoretical physics: Yu. Ts. Oganessian, on the syn-
thesis of superheavy elements; Yu. E. Penionzhkevich, on
exotic nuclei and I. Ya. Arefieva, on the theory of strings
and its relation to QCD. Thanks to these lectures, which
were included in the programme of the Conference of
Young Scientists of JINR, conducted by the UYSS also dur-
ing the student vacation, the students were informed of the
recent scientific news «at first hand» and in a comprehensi-
ble way.

Almost every evening there took place a discussion ses-
sion. Such sessions were devoted to a detailed analysis of
those questions and issues which remained open and prob-
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òèÿ. Ñóäÿ ïî íèì, øêîëà ïðèíåñëà ïîëüçó ìíîãèì — è
òåì, êòî óæå âåäåò íàó÷íóþ ðàáîòó â îáëàñòè ïðèëîæå-
íèé êâàíòîâîé òåîðèè ïîëÿ è ÊÕÄ, è òåì, êòî çàõî÷åò
âûáðàòü åå äëÿ ñïåöèàëèçàöèè, à òàêæå ìîëîäûì ñïåöè-
àëèñòàì, êîòîðûå çàíèìàþòñÿ äðóãèìè ïðîáëåìàìè.
Ðàñøèðåíèå êðóãîçîðà, èñïîëüçîâàíèå ìåòîäîâ èç ðàç-
ëè÷íûõ îáëàñòåé òåîðåòè÷åñêîé ôèçèêè ñóùåñòâåííî
óâåëè÷èâàþò âîçìîæíîñòè â ëþáîé òâîð÷åñêîé äåÿ-
òåëüíîñòè.

Ëåêöèè øêîëû áûëè çàïèñàíû öèôðîâîé âèäåîêà-
ìåðîé è äîñòóïíû ê ïðîñìîòðó íà ñàéòå DIAS-TH:
http://thsun1.jinr.ru/~diastp/winter05/lect.html.

Î. Òåðÿåâ

�

Â êîíöå ÿíâàðÿ â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà ñîñòîÿëîñü òðàäèöèîííîå ðàáî÷åå
ñîâåùàíèå «Íåéòðèííàÿ ôèçèêà íà óñêîðèòåëÿõ», â
ðàáîòå êîòîðîãî ïðèíÿëè ó÷àñòèå 30 ôèçèêîâ èç ÎÈßÈ,
ÈÔÂÝ (Ïðîòâèíî), ÖÅÐÍ è Ëàáîðàòîðèè ôèçèêè âûñî-
êèõ ýíåðãèé (LPNHE, Ïàðèæ). Îñíîâíàÿ öåëü ñîâåùà-
íèÿ — îáñóäèòü òåêóùèå ðåçóëüòàòû ïî ïðîåêòàì, â êî-
òîðûõ àêòèâíî ó÷àñòâóþò ñîòðóäíèêè íàó÷íî-ýêñïåðè-

ìåíòàëüíîãî îòäåëà ôèçèêè ýëåìåíòàðíûõ ÷àñòèö ËßÏ,
à òàêæå îïðåäåëèòü ïëàíû íà áëèæàéøåå áóäóùåå.

Ñîâåùàíèå îòêðûë ïðåäñåäàòåëü îðãêîìèòåòà ïðî-
ôåññîð Ñ. À. Áóíÿòîâ, îòìåòèâøèé â ñâîåì âûñòóïëå-
íèè íåîáõîäèìîñòü ñîñðåäîòî÷èòüñÿ íà ãëàâíûõ íàïðà-
âëåíèÿõ è íå äîïóñòèòü ðàñïûëåíèÿ óñèëèé ñîòðóäíè-
êîâ íà âûïîëíåíèå ïîáî÷íûõ, âòîðîñòåïåííûõ çàäà÷. Â
ïðîãðàììó ñîâåùàíèÿ âîøëè äîêëàäû ïî ïðîåêòàì
NOMAD, HARP, OPERA è «Íåéòðèííûé äåòåêòîð
ÈÔÂÝ–ÎÈßÈ». Áûëè òàêæå ïðåäñòàâëåíû äîêëàäû ïî
òåîðåòè÷åñêèì âîïðîñàì, ñâÿçàííûì ñ àíàëèçîì è èí-
òåðïðåòàöèåé ýêñïåðèìåíòàëüíûõ äàííûõ.

Æàê Äþìàðøå (LPNHE, Ïàðèæ) ðàññêàçàë î ïåð-
ñïåêòèâàõ ðàçâèòèÿ íåéòðèííîé ôèçèêè íà áëèæàéøèå
äåñÿòü ëåò. Îñîáûé èíòåðåñ ïðåäñòàâëÿþò óñêîðèòåëü-
íûå ýêñïåðèìåíòû ñ íåéòðèííûìè ïó÷êàìè íîâîãî ïî-
êîëåíèÿ: ïó÷êè íåéòðèíî âûñîêîé èíòåíñèâíîñòè îò
ñâåðõìîùíîãî ïðîòîííîãî ëèíåéíîãî óñêîðèòåëÿ SPL
(ÖÅÐÍ) èëè òàê íàçûâàåìûå áåòà-ïó÷êè íåéòðèíî, êîòî-
ðûå îáðàçóþòñÿ îò ðàñïàäîâ óñêîðåííûõ ðàäèîàêòèâ-
íûõ ÿäåð, ÷òî ïîçâîëÿåò ïîëó÷àòü ñòîïðîöåíòíî ÷èñòûå
ïó÷êè íåéòðèíî èëè àíòèíåéòðèíî. Äîêëàä÷èê îòìåòèë
òàêæå, ÷òî â íàñòîÿùåå âðåìÿ ìíîãèå åâðîïåéñêèå ãðóï-
ïû àêòèâíî âêëþ÷èëèñü â èññëåäîâàíèÿ îñöèëëÿöèé
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lematical for the students due to the lack of time at the lec-
tures as well as to solving problems; the students also told
about their work. Informal discussions took place during the
coffee breaks and on the last day after the closing. Judging
by them, many benefited from the school — those who have
already begun to conduct scientific work on application of
quantum field theory and QCD and those who might be
willing to choose it as a specialization as well as those
young specialists who are engaged in solving other prob-
lems. Broadening the horizon and using methods from dif-
ferent areas of theoretical physics significantly increase ca-
pabilities in any sphere of creative activity.

The lectures of this school were recorded by a digital
video camera and are available for viewing at the DIAS-TH
web site: http://thsun1.jinr.ru/~diastp/winter05/lect.html.

O. Teryaev

�

In late January a traditional workshop «Accelerator

Neutrino Physics» took place at the Dzhelepov Laboratory
of Nuclear Problems. Thirty physicists from JINR, the IPHE

(Protvino), CERN and the Laboratory for High Energy
Physics (LPNHE, Paris) participated in it. The chief goal of
this workshop was to discuss the current results on the pro-
jects in which staff of the Scientific and Experimental De-
partment for Physics of Elementary Particles of the DLNP
are actively involved as well as to define plans for the imme-
diate future.

The workshop was opened by Chairman of the Orga-
nizing Committee Professor S. A. Bunyatov who stated in
his speech that it is necessary to focus on the key areas of re-
search and that the efforts of the staff members are not to be
diffused while performing tasks of secondary, minor impor-
tance. The programme of the workshop included reports on
the projects NOMAD, HARP, OPERA and «IHEP–JINR
Neutrino Detector». Talks on theoretical issues associated
with analysis and interpretation of experimental data were
also given.

Jacque Dumarche (LPNHE, Paris) spoke about the per-
spectives of development of neutrino physics for the coming
decade. Of special interest are accelerator experiments with
neutrino beams of a new generation such as high-intensity
neutrino beams at the high-power proton linear accelerator

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



íåéòðèíî, êîòîðûå áóäóò ïðîâîäèòüñÿ íà ñòðîÿùåìñÿ
óñêîðèòåëüíîì êîìïëåêñå JPARC â ßïîíèè. Åâðîïåéöû
áåðóòñÿ çà ñîçäàíèå íà ðàññòîÿíèè äâóõ êèëîìåòðîâ îò
èñòî÷íèêà íåéòðèíî òàê íàçûâàåìîãî «ïðîìåæóòî÷íî-
ãî» äåòåêòîðà, êîòîðûé áóäåò ñëóæèòü äëÿ òî÷íîãî ïðåä-
ñêàçàíèÿ ñïåêòðà è ïîòîêà íåéòðèíî äëÿ «äàëüíåãî» äå-
òåêòîðà, ðàñïîëîæåííîãî íà ðàññòîÿíèè 295 êì. Â êà÷å-
ñòâå ìàãíèòíîé ñèñòåìû «ïðîìåæóòî÷íîãî» äåòåêòîðà
ðåøåíî çàäåéñòâîâàòü áîëüøîé ìàãíèò, êîòîðûé ðàíåå
èñïîëüçîâàëñÿ â ýêñïåðèìåíòå NOMAD.

Ñîâåùàíèå ïî íåéòðèííîé ôèçèêå íà óñêîðèòåëÿõ
ïðîäîëæèëî ñâîþ ïî÷òè 30-ëåòíþþ èñòîðèþ è ïðîøëî

íà âûñîêîì íàó÷íîì óðîâíå, åùå ðàç äîêàçàâ àêòóàëü-
íîñòü è âàæíîñòü èññëåäîâàíèé â îáëàñòè íåéòðèííîé
ôèçèêè è ïðåäîñòàâèâ âîçìîæíîñòü äëÿ íàó÷íîé äèñ-
êóññèè ìåæäó ýêñïåðèìåíòàòîðàìè è òåîðåòèêàìè.

IX íàó÷íàÿ êîíôåðåíöèÿ ìîëîäûõ ó÷åíûõ è ñïå-

öèàëèñòîâ ÎÈßÈ. Íàó÷íûå êîíôåðåíöèè ìîëîäûõ
ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ òðàäèöèîííî ïðîâîäÿòñÿ
â ïîñëåäíþþ íåäåëþ çèìíèõ ñòóäåí÷åñêèõ êàíèêóë è
ïîñâÿùàþòñÿ îñíîâíûì íàïðàâëåíèÿì èññëåäîâàíèé,
ïðîâîäèìûõ â Èíñòèòóòå. Â ýòèõ êîíôåðåíöèÿõ ïðèíè-
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SPL (CERN) or the so-called neutrino beta beams produced
as a result of decay of accelerated radioactive nuclei, which
allows production of 100% pure neutrino or antineutrino
beams.

The speaker also noted that currently many European
teams are being actively involved in the studies of neutrino
oscillations, which are to be conducted at the accelerator
complex JPARC being built in Japan. The Europeans are at-
tempting to create the so-called «intermediate detector» at a
distance of two kilometers from the neutrino source. This
detector is intended for precise prediction of neutrino spec-
tra and neutrino flux for the «remote» detector located at a
distance of 295 km. It is decided to employ the large magnet

earlier used in the NOMAD experiment as a magnetic sys-
tem for the «intermediate» detector.

The workshop on accelerator neutrino physics contin-
ued its almost 30-year history and ran at a high scientific
level, proving once again the actuality and importance of in-
vestigations in the area of neutrino physics and providing an
opportunity for scientific discussion between experimenta-
tors and theorists.

IX Scientific Conference of Young Scientists and Spe-

cialists of JINR. Scientific Conferences of Young Scientists
and Specialists of JINR are traditionally held during the last
week of winter student vacations and are devoted mainly to
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ìàþò ó÷àñòèå ñòóäåíòû, àñïèðàíòû, ìîëîäûå ó÷åíûå è
ñïåöèàëèñòû ÎÈßÈ è äðóãèõ íàó÷íûõ öåíòðîâ Ðîññèè.
Ëåêöèè íà ïëåíàðíûõ çàñåäàíèÿõ ÷èòàþò âåäóùèå ó÷å-
íûå íàøåãî Èíñòèòóòà è ïðèãëàøåííûå íàó÷íûå ñî-
òðóäíèêè.

Ñ 31 ÿíâàðÿ ïî 5 ôåâðàëÿ íà áàçå ôèëèàëà ÍÈÈßÔ
ÌÃÓ Îáúåäèíåíèå ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ
ÎÈßÈ ïðîâåëî î÷åðåäíóþ, IX íàó÷íóþ êîíôåðåíöèþ
ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ, êîòîðàÿ áûëà
ïîñâÿùåíà ôóíäàìåíòàëüíûì è ïðèêëàäíûì âîïðîñàì
ÿäåðíîé ôèçèêè. Áëåñòÿùèå ëåêöèè «Ìàññà è ãåîìåò-
ðèÿ» è «Ñèíòåç ñâåðõòÿæåëûõ ýëåìåíòîâ è ïåðñïåêòè-
âû» ïðî÷èòàëè íà êîíôåðåíöèè àêàäåìèê Â. Ã. Êàäû-
øåâñêèé è àêàäåìèê Þ. Ö. Îãàíåñÿí. Ñ ëåêöèåé «Ôèçè-
êà ýêçîòè÷åñêèõ ÿäåð» ïåðåä ñòóäåíòàìè è àñïèðàíòàìè
âûñòóïèë ïðîôåññîð Þ. Ý. Ïåíèîíæêåâè÷. Ïðîôåññîð
Ì. Ã. Èòêèñ ðàññêàçàë îá îñîáåííîñòÿõ îáðàçîâàíèÿ è
äåëåíèÿ ñâåðõòÿæåëûõ ÿäåð. Êðîìå òîãî, ñ ëåêöèÿìè
âûñòóïèëè ïðîôåññîðà Ã. Ì. Òåð-Àêîïüÿí, Þ. Ï. Ãàí-
ãðñêèé, Þ. Â. Ïåòêîâ, Â. È. Çàãðåáàåâ, È. È. Çâàðà,
Ñ. Í. Äìèòðèåâ, Ð. Ö. Îãàíåñÿí, Ñ. Í. Åðøîâ. Íåñìîòðÿ
íà ìîíîòåìàòè÷åñêóþ íàïðàâëåííîñòü êîíôåðåíöèè,
ÿðêèì èñêëþ÷åíèåì èç ïðàâèëà è íàñòîÿùèì åå óêðàøå-
íèåì ñòàëè ëåêöèè ñîòðóäíèêîâ Ìàòåìàòè÷åñêîãî èí-

ñòèòóòà èì. Â. À. Ñòåêëîâà ÐÀÍ ÷ëåíà-êîððåñïîíäåíòà
ÐÀÍ È. Â. Âîëîâè÷à («Êâàíòîâàÿ èíôîðìàöèÿ è íåëî-
êàëüíîñòü») è ïðîôåññîðà È. ß. Àðåôüåâîé («Ñòðóíû è
êîñìîëîãè÷åñêàÿ òåìíàÿ ýíåðãèÿ»).

Â äîïîëíåíèå ê ëåêöèÿì ìîëîäûå ó÷åíûå ÎÈßÈ è
äðóãèõ íàó÷íûõ îðãàíèçàöèé ïðåäñòàâèëè ðåçóëüòàòû
ñâîèõ ðàáîò â âèäå äîêëàäîâ íà çàñåäàíèÿõ áîëåå ÷åì
äåñÿòè íàó÷íûõ ñåêöèé, êîòîðûå òðàäèöèîííî îõâàòû-
âàëè âñå îñíîâíûå íàïðàâëåíèÿ èññëåäîâàíèé, ïðîâî-
äèìûõ â ÎÈßÈ.

Îêîëî 90 ìîëîäûõ ëþäåé — ñîòðóäíèêîâ Èíñòèòó-
òà, à òàêæå ìîëîäûõ ó÷åíûõ è ñòóäåíòîâ èç Ãàò÷èíû,
Åêàòåðèíáóðãà, Ìîñêâû, Íîâîñèáèðñêà, Îìñêà, Ðîñòî-
âà-íà-Äîíó, Òóëû è Êèåâà — ïðèíÿëè ó÷àñòèå â ýòîé
êîíôåðåíöèè.

Â õîäå ðàáîòû êîíôåðåíöèè áûë ïðîâåäåí êîíêóðñ
íà ñîèñêàíèå ïðåìèé ÎÈßÈ äëÿ ìîëîäûõ ó÷åíûõ è ñïå-
öèàëèñòîâ çà ëó÷øèå íàó÷íûå, íàó÷íî-ìåòîäè÷åñêèå è
íàó÷íî-òåõíè÷åñêèå ïðèêëàäíûå ðàáîòû. Â êîíêóðñå
ïðèíÿëî ó÷àñòèå 63 ìîëîäûõ ñîòðóäíèêà ÎÈßÈ.

Ïîäûòîæèâàÿ ìíåíèå ðóêîâîäèòåëåé ñåêöèé è ÷ëå-
íîâ æþðè íà ñîèñêàíèå ïðåìèé, ìîæíî ñêàçàòü, ÷òî íà-
ó÷íûé óðîâåíü äîêëàäîâ ó÷àñòíèêîâ êîíôåðåíöèè ðà-
ñòåò. À ïîñêîëüêó ïî÷òè 90 ïðîöåíòîâ ó÷àñòíèêîâ — ìî-
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the lines of research carried out at the Institute. Students,
post-graduates, young scientists, and specialists from JINR
and other Russian scientific centres take part in these con-
ferences. Lectures at the plenary sessions are given by lead-
ing scientists of the Institute and invited scientific staff.

From 31 January to 5 February, the IX Scientific Con-
ference of Young Scientists and Specialists of JINR was or-
ganized by the Association of JINR Young Scientists and
Specialists with the help of the resources of the Dubna
branch of INP MSU. This annual conference was devoted to
fundamental and applied issues of nuclear physics. The bril-
liant lectures «Mass and Geometry» and «Synthesis of Su-
perheavy Elements and Perspectives» were presented at the
conference by Academician V. G. Kadyshevsky and Acad-
emician Yu. Ts. Oganessian. Professor Yu. E. Penionzhke-
vich addressed the students and post-graduates with a lec-
ture «Physics of Exotic Nuclei». Professor M. G. Itkis
spoke about the peculiarities of production and fission
of superheavy nuclei. Apart from this, lectures were given
by Professors G. M.Ter-Akopyan, Yu. P. Gangrsky,
Yu. V. Petkov, V. I. Zagrebaev, I. I. Zvara, S. N. Dmitriev,
R. Ts. Oganessian, S. N. Ershov. Despite the monothematic

direction of the conference, the lectures presented by the
staff of the Steklov Institute of Mathematics of RAS — Cor-
responding Member of RAS I. V. Volovich («Quantum In-
formation and Non-Locality») and Professor I. Ya. Arefieva
(«Strings and Cosmological Dark Energy») — became a
bright exception to the rule and a real decoration to the con-
ference.

In addition to the lecture course, the young scientists
from JINR and other scientific organizations reported on the
results of their work at the sessions of more than a dozen of
scientific subdivisions, which traditionally cover all the
main lines of research carried out at JINR. About 90 young
people — the Institute’s staff as well as young scientists and
students from Gatchina, Ekaterinburg, Moscow, Novosi-
birsk, Omsk, Rostov-on-Don, Tula, and Kiev — took part in
this conference.

During the work of the conference there was organized
a JINR prize contest. The contest prizes were to be awarded
to young scientists and specialists for the best scientific, sci-
entific-and-methodic and scientific-and-technical applied
works. Sixty-three young members of the JINR staff took
part in this contest.
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ëîäûå ñîòðóäíèêè ÎÈßÈ, òî âèäíî, ÷òî ìîëîäåæü â
Èíñòèòóòå åñòü, è íåïëîõàÿ ìîëîäåæü.

Ïî èòîãàì êîíôåðåíöèè õî÷åòñÿ âûðàçèòü áëàãî-
äàðíîñòü âñåì ëåêòîðàì è êóðàòîðàì íàó÷íûõ ñåêöèé, à
òàêæå àêòèâèñòàì Îáúåäèíåíèÿ ìîëîäûõ ó÷åíûõ è ñïå-
öèàëèñòîâ ÎÈßÈ. Îòäåëüíîå ñïàñèáî ñîòðóäíèêàì ôè-
ëèàëà ÍÈÈßÔ ÌÃÓ, ïîääåðæèâàâøèì òåïëóþ è äðóæå-
ñòâåííóþ àòìîñôåðó âî âðåìÿ ïðîâåäåíèÿ êîíôåðåí-
öèè.

À. Òàìîíîâ

�

18–19 ôåâðàëÿ â Äóáíå ïðîõîäèë Âñåìèðíûé ôî-
ðóì «Èíòåëëåêòóàëüíàÿ Ðîññèÿ», îðãàíèçîâàííûé ïî
èíèöèàòèâå Íàöèîíàëüíîãî êîìèòåòà «Èíòåëëåêòóàëü-
íûå ðåñóðñû Ðîññèè», âîçãëàâëÿåìîãî ïðåäñåäàòåëåì
Ñîâåòà Ôåäåðàöèè Ñ. Ìèðîíîâûì è ïðåçèäåíòîì ÐÀÅÍ
Î. Êóçíåöîâûì, ïðè ïîääåðæêå ÎÈßÈ, óíèâåðñèòåòà
«Äóáíà» è àäìèíèñòðàöèè ãîðîäà.

Â íåì ïðèíÿëè ó÷àñòèå ïðåäñòàâèòåëè 26 ðåãèîíîâ
Ðîññèè è 15 ñòðàí áëèæíåãî è äàëüíåãî çàðóáåæüÿ, â ÷è-
ñëå êîòîðûõ êðóïíåéøèå ó÷åíûå è îðãàíèçàòîðû íàóêè,
ðóêîâîäèòåëè âåäóùèõ âóçîâ, èçâåñòíûå äåÿòåëè êóëü-
òóðû è èñêóññòâà, ïðåäñòàâèòåëè âëàñòíûõ ñòðóêòóð.

Ôîðóì îòêðûëñÿ ïðèâåòñòâåííûìè îáðàùåíèÿìè
îðãàíèçàòîðîâ ê ó÷àñòíèêàì, ïîñëå ÷åãî ïðîçâó÷àëè âû-
ñòóïëåíèÿ è äîêëàäû èçâåñòíûõ ó÷åíûõ è îáùåñòâåí-
íûõ äåÿòåëåé: ðåêòîðà óíèâåðñèòåòà «Äóáíà» Î. Ë. Êóç-
íåöîâà, ïðîôåññîðà Ñ. Ï. Êàïèöû, ãåíåðàëüíîãî äèðåê-
òîðà Ðîññèéñêîé ãîñóäàðñòâåííîé áèáëèîòåêè
Â. Â. Ôåäîðîâà, ïðåäñåäàòåëÿ àññîöèàöèè «Âñåîáú-
åìëþùèé äèàëîã öèâèëèçàöèé» Â. Ô. Ïåòðîâñêîãî, äè-
ðåêòîðà Öåíòðà ãóìàíèòàðíîãî è äåëîâîãî ñîòðóäíè÷å-
ñòâà ñ ñîîòå÷åñòâåííèêàìè çà ðóáåæîì Þ. È. Êàïëóíà,
ðåêòîðà Ñîâðåìåííîé ãóìàíèòàðíîé àêàäåìèè ïðîôåñ-
ñîðà Ì. Ï. Êàðïåíêî, ïðåçèäåíòà Ìåæäóíàðîäíîãî êî-
ìèòåòà èíòåëëåêòóàëüíîãî ñîòðóäíè÷åñòâà ïðîôåññîðà
Íüþ-Éîðêñêîãî óíèâåðñèòåòà Ô. Áîãîìîëîâà, ïðåçè-
äåíòà êîìïàíèè «Math Tech. Inc» Þ. Ìàãàðøàêà è äð.
Êàæäûé èç âûñòóïàâøèõ íà ôîðóìå ïðåäñòàâèë ñâîé
âçãëÿä íà ñîâðåìåííîå îáùåñòâî, íà ðîëü è ìåñòî ðîñ-
ñèéñêîãî èíòåëëåêòà è ðîññèéñêîé êóëüòóðû â çàðóáåæ-
íîì ìèðå, à òàêæå êîíêðåòíûå øàãè ïî ñîçäàíèþ â ñòðà-
íå îáùåñòâà è ýêîíîìèêè, îñíîâàííûõ íà çíàíèÿõ. Êðî-
ìå òîãî, áûëî ïîäïèñàíî ñîãëàøåíèå î ñîçäàíèè â
óíèâåðñèòåòå «Äóáíà» êàôåäðû ÞÍÅÑÊÎ.

Íà âòîðîé äåíü ðàáîòû ôîðóìà ïðîøëè çàñåäàíèÿ
«êðóãëûõ ñòîëîâ» ïî ïðîãðàììàì, êîòîðûå ðåàëèçóþòñÿ
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Summing up the opinion of heads of the subdivisions as
well as of the members of the jury on awarding the JINR
prizes, one can say that the scientific level of the reports of
the conference participants is growing. Since almost 90 per-
cent of the participants are young members of the JINR
staff, it appears that the young generation of researchers
does exist at the Institute, and not a bad one.

Following the results of the conference, I would like to
express gratitude to all the lecturers and curators of the sci-
entific subdivisions, as well as to the active members of the
Association of JINR Young Scientists and Specialists. Spe-
cial thanks to the staff of the Dubna branch of INP MSU for
providing a warm and friendly atmosphere during the work
of the conference.

A. Tamonov

�

On 18–19 February, the World Forum «Intellectual

Russia» was held in Dubna. The forum was organized on
the initiative of the National Committee «Intellectual Re-
sources of Russia» headed by Chairman of the Federation
Council S. Mironov and President of RANS O. Kuznetsov

and with the support of JINR, the University «Dubna» and
the town administration. The forum was attended by repre-
sentatives of 26 regions of Russia and 15 near-abroad and
far-abroad countries, including eminent scientists and orga-
nizers of science, heads of leading universities and insti-
tutes, renowned workers of culture and art, representatives
of the authorities.

The forum was opened by greeting speeches of the or-
ganizers, who addressed the forum participants. After that,
talks and reports were given by prominent scientists and
public figures: Rector of the University «Dubna»
O. L. Kuznetsov, Professor S. P. Kapitsa, Director-General
of the Russian State Library V. V. Fedorov, Chairman of the
Association «Comprehensive Dialog of Civilizations»
V. F. Petrovsky, Director of the Centre for Humanitarian
and Business Cooperation with Fellow Countrymen Living
Abroad Yu. I. Kaplun, Rector of the Modern Academy of
Humanitarian Sciences Professor M. P. Karpenko, Presi-
dent of the International Committee on Intellectual Cooper-
ation Professor of New York University F. Bogomolov,
President of the Math Tech. Inc. Company Yu. Magarshak
and others. Each speaker shared his own outlook on the
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Âñåìèðíûé ôîðóì «Èíòåëëåêòóàëüíàÿ Ðîññèÿ»

Dubna, 18–19 February.
The World Forum «Intellectual Russia»



Íàöèîíàëüíûì êîìèòåòîì «Èíòåëëåêòóàëüíûå ðåñóðñû
Ðîññèè»: äèñòàíöèîííîå îáðàçîâàíèå, íàó÷íûå ýëåê-
òðîííûå èíôîðìàöèîííûå ðåñóðñû, òåëåìåäèöèíà, íå-
äðà è ðàçâèòèå òåõíîëîãèè îáùåñòâà çíàíèé, ïðîáëåìû
è ïåðñïåêòèâû ðàçâèòèÿ IT-ïðîèçâîäñòâà â Ðîññèè, èí-
íîâàöèîííîå ðàçâèòèå ðåãèîíîâ Ðîññèè, èíòåëëåêòó-
àëüíûé ðåíåññàíñ, ìîëîäåæü îáùåñòâà çíàíèé. Íà çà-
êëþ÷èòåëüíîì ïëåíàðíîì çàñåäàíèè áûëè îãëàøåíû
èòîãè äèñêóññèé «êðóãëûõ ñòîëîâ», à òàêæå âûñòóïèë ñ
äîêëàäîì ïðåçèäåíò ôîðóìà Ñ. Ìèðîíîâ. Äèðåêòîðó
ÎÈßÈ àêàäåìèêó Â. Ã. Êàäûøåâñêîìó áûë âðó÷åí ïî-
÷åòíûé äèïëîì «Çà ïîääåðæêó èíèöèàòèâ ïî ðàçâèòèþ
èíòåëëåêòóàëüíûõ ðåñóðñîâ», êîòîðîãî óäîñòîåí Îáú-
åäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé. Ó÷àñòíè-
êè ôîðóìà ïîäïèñàëè Õàðòèþ èíòåëëåêòóàëüíîé Ðîñ-
ñèè.

�

24–25 ôåâðàëÿ â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà ïðîõîäèëî ðàáî÷åå ñîâåùàíèå êîë-
ëàáîðàöèè GSI–INTAS «Ñîâðåìåííàÿ äèíàìèêà ïó÷-

êîâ â íàêîïèòåëÿõ». Äëÿ îáñóæäåíèÿ õîäà ðàáîò ïî
ïðîåêòó óñêîðèòåëüíîãî êîìïëåêñà FAIR (Facility for

Antiproton and Ion Research) â Äóáíå ñîáðàëàñü ãðóïïà
ñïåöèàëèñòîâ èç GSI (Íàöèîíàëüíàÿ ëàáîðàòîðèÿ ôèçè-
êè òÿæåëûõ èîíîâ, Äàðìøòàäò), FZJ (Èññëåäîâàòåëü-
ñêèé öåíòð â Þëèõå), ÈÒÝÔ (Ìîñêâà), Êèåâñêîãî ãîñó-
äàðñòâåííîãî óíèâåðñèòåòà (Óêðàèíà) è ÎÈßÈ.

Â çàäà÷ó êîëëàáîðàöèè âõîäèò àíàëèç äèíàìèêè
ïó÷êîâ àíòèïðîòîíîâ â íàêîïèòåëå HESR (High Energy
Storage Ring), âõîäÿùåì â ñîñòàâ êîìïëåêñà FAIR, êîòî-
ðûé ïðåäïîëàãàåòñÿ ñîçäàòü â íàó÷íîì öåíòðå Äàð-
ìøòàäòà. Ðàáîòû ïðîâîäÿòñÿ ïðè ïîääåðæêå INTAS
(Ìåæäóíàðîäíîé àññîöèàöèè ñîäåéñòâèÿ ñîòðóäíè÷å-
ñòâó ñ ó÷åíûìè èç íåçàâèñèìûõ ãîñóäàðñòâ áûâøåãî
ÑÑÑÐ), êîòîðàÿ âûäåëèëà ñïåöèàëüíûå ãðàíòû íà ðàç-
ðàáîòêó ïðîåêòà FAIR. Îäíèì èç êëþ÷åâûõ ìîìåíòîâ
ïðîåêòà, ðåàëèçàöèþ êîòîðîãî ïëàíèðóåòñÿ çàâåðøèòü â
2008 ã., ÿâëÿåòñÿ ôîðìèðîâàíèå è óñêîðåíèå èíòåíñèâ-
íûõ è ïëîòíî ñæàòûõ ïó÷êîâ çàðÿæåííûõ ÷àñòèö, ÷òî
òðåáóåò ïðèìåíåíèÿ ñîâðåìåííûõ ìåòîäîâ îõëàæäåíèÿ
ïó÷êîâ.

Ó÷àñòíèêè ñîâåùàíèÿ ñ íåìåöêîé ñòîðîíû îòìåòè-
ëè, ÷òî çà ãîä ñîâìåñòíîé ðàáîòû ñ ðîññèéñêèìè êîëëå-
ãàìè â ðàçíûõ ýêñïåðèìåíòàõ áûëè îáíàðóæåíû íîâûå
ôèçè÷åñêèå ýôôåêòû, áëàãîäàðÿ ÷åìó óëó÷øèëîñü ïî-
íèìàíèå ôèçèêè ýëåêòðîííîãî îõëàæäåíèÿ. Äóáíåíñêàÿ
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modern society and on the role and place of the Russian in-
tellect and Russian culture abroad, as well as concrete steps
on creating knowledge-based society and economics in the
country. Apart from that, an agreement on creation of a UN-
ESCO chair at the University «Dubna» was signed.

On the second day of the forum’s work there were held
round-table discussions on the programmes realized by the
National Committee «Intellectual Resources of Russia»:
distance education, scientific electronic informational re-
sources, telemedicine, resources and development of tech-
nology in the knowledge society, problems and perspectives
of IT-production development in Russia, innovative devel-
opment of Russia’s regions, intellectual Renaissance, youth
in the knowledge society. At the closing plenary session the
results of the round-table discussions were announced and
President of the forum S. Mironov presented his report.
JINR Director Academician V. G. Kadyshevsky was hand-
ed an honorary diploma «For the Support of the Initiatives
on the Development of Intellectual Resources», which the
Joint Institute for Nuclear Research was honored to receive.
The participants of the forum signed the Charter of the Intel-
lectual Russia.

�

On 24–25 February, the Dzhelepov Laboratory of Nu-
clear Problems held a workshop of the GSI–INTAS collabo-
ration «Advanced Beam Dynamics in Storage Rings». In
order to discuss the status of work on the project of the ac-
celerator complex FAIR («Facility for Antiproton and Ion
Research»), a group of specialists from GSI (National Labo-
ratory of Heavy Ion Physics, Darmstadt), FZJ (Research
Centre in Jülich), ITEP (Moscow), Kiev State University
(Ukraine) and JINR arranged a meeting.

The goal of this collaboration is to analyze the beam dy-
namics of antiprotons in the storage ring HESR (High Ener-
gy Storage Ring) being part of the complex FAIR, which is
to be created in the scientific centre of Darmstadt. The work
is being carried out with the support of INTAS (Internation-
al Association on Facilitation of Cooperation with Scientists
from the Independent States of the Former USSR), which
has appropriated special grants for the development of the
FAIR project. One of the key tasks of the project, the real-
ization of which is planned to finish in 2008, is the produc-
tion and acceleration of intense and densely compressed

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



ãðóïïà èìååò áîëüøîé îïûò â ðåøåíèè çàäà÷ ýëåêòðîí-
íîãî îõëàæäåíèÿ è ñîçäàíèè ïðîãðàììíîãî îáåñïå÷å-
íèÿ äëÿ ìîäåëèðîâàíèÿ äèíàìèêè ïó÷êà â íàêîïèòåëÿõ
çàðÿæåííûõ ÷àñòèö. Íà ñîâåùàíèè áûë íàìå÷åí ïëàí
äàëüíåéøèõ ðàáîò ïî ïðîåêòó, íåîáõîäèìûå íîâûå ðàç-
ðàáîòêè, à òàêæå ïðîãðàììà ýêñïåðèìåíòîâ íà íàêîïè-
òåëå COSY, ÷òî ïîçâîëèò ïðîâåðèòü ïðàâèëüíîñòü ÷è-
ñëåííîãî ìîäåëèðîâàíèÿ äèíàìèêè ïó÷êà â íàêîïèòåëå
HESR.

�

30 ìàðòà â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà áûëè ïîäâåäåíû
èòîãè Îòêðûòîé íàó÷íî-èññëåäîâàòåëüñêîé êîíôå-

ðåíöèè øêîëüíèêîâ, â òå÷åíèå òðåõ äíåé ïðîõîäèâøåé
â óíèâåðñèòåòå «Äóáíà» íà êàôåäðå òåîðåòè÷åñêîé ôè-
çèêè. 46 ó÷àñòíèêîâ êîíôåðåíöèè — øêîëüíèêè ñòàð-
øèõ êëàññîâ èç Êèåâà, Ñåâàñòîïîëÿ, Ãîìåëÿ, Âîëãîãðà-

äà, Äìèòðîâà, Ñåðãèåâà Ïîñàäà, Õèìîê è Äóáíû — ïðè-
ëîæèëè âñå ñâîè çíàíèÿ, ÷òîáû ïîáåäèòü â îëèìïèàäàõ
ïî ìàòåìàòè÷åñêîìó ìîäåëèðîâàíèþ è ïî ôèçèêå. Êðî-
ìå òîãî, ðåáÿòà ñìîãëè ïîáëèæå ïîçíàêîìèòüñÿ ñ Èíñòè-
òóòîì, ïîáûâàâ íà ýêñêóðñèè â òðåõ ëàáîðàòîðèÿõ
ÎÈßÈ — ËÍÔ, ËßÏ è ËßÐ.

Â ïîñëåäíèé äåíü êîíôåðåíöèè âñåõ ðåáÿò îò èìå-
íè îðãêîìèòåòà ïîïðèâåòñòâîâàë âèöå-äèðåêòîð ÎÈßÈ,
äèðåêòîð ËÒÔ, çàâåäóþùèé êàôåäðîé òåîðåòè÷åñêîé
ôèçèêè óíèâåðñèòåòà «Äóáíà» ïðîôåññîð À. Í. Ñèñà-
êÿí. Îí ïîçäðàâèë ó÷àñòíèêîâ è ïîáåäèòåëåé îëèìïèà-
äû ñ ýòèì çíàìåíàòåëüíûì ñîáûòèåì, âðó÷èë èì ãðàìî-
òû è ïàìÿòíûå ïîäàðêè. Êîíôåðåíöèÿ åùå ðàç ïîäòâåð-
äèëà íåîáõîäèìîñòü ïðîâåäåíèÿ è äåéñòâåííîñòü
ïîäîáíûõ ìåðîïðèÿòèé, äàþùèõ âîçìîæíîñòü îòáîðà
òàëàíòëèâîé, óâëå÷åííîé ôèçèêîé è ìàòåìàòèêîé
øêîëüíîé ìîëîäåæè äëÿ ïîñëåäóþùåãî îáó÷åíèÿ íà êà-
ôåäðå òåîðåòè÷åñêîé ôèçèêè äóáíåíñêîãî óíèâåðñèòåòà
è ïîäãîòîâêè íàó÷íîé ñìåíû â ÎÈßÈ.
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beams of charged particles, which requires applying ad-
vanced methods of beam cooling.

The participants of the conference from the German
side noted that over a year of joint work with the Russian
colleagues in various experiments there were discovered
new physics effects, which helped to improve the under-
standing of physics of electron cooling. The Dubna team has
extensive experience in solving problems of electron cool-
ing and developing software for simulation of beam dynam-
ics in storage rings of charged particles. At the workshop, a
plan for further work on the project as well as a programme
for experiments at the COSY storage ring were evolved,
which makes it possible to check the accuracy of numeric
simulation of the beam dynamics in the HESR storage ring.

�

On 30 March, results of the Open Scientific Research

Conference for Schoolchildren were summed up in the
Conference Hall of the Bogoliubov Laboratory of Theoreti-
cal Physics. This three-day conference was held at the Uni-
versity «Dubna» by the Chair of Theoretical Physics. The
46 participants of the conference — high-school children

from Kiev, Sevastopol, Gomel, Volgograd, Dmitrov,
Sergiev Posad, Khimki, and Dubna — employed all their
knowledge to win the competition in mathematical model-
ing and in physics. Apart from that, the children had an op-
portunity to get acquainted with the Institute more closely
by visiting three JINR Laboratories — the FLNP, DLNP and
FLNR.

On the last day of the conference all the children were
greeted on behalf of the Organizing Committee by JINR
Vice-Director Professor A. N. Sissakian, BLTP Director,
Head of the Chair of Theoretical Physics of the University
«Dubna». He congratulated the participants and winners of
the competitions on this remarkable event, handed in certifi-
cates and souvenirs. The conference once again proved the
necessity for conducting and efficiency of such events,
which makes it possible to select talented schoolchildren en-
thusiastic about physics and mathematics for further teach-
ing at the Chair of Theoretical Physics of Dubna University
and training the young scientific staff at JINR.

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



Äèðåêòîð Îáúåäèíåííîãî èíñòèòóòà

ÿäåðíûõ èññëåäîâàíèé

À. Í. ÑÈÑÀÊßÍ

Àëåêñåé Íîðàéðîâè÷ Ñèñà-
êÿí — äîêòîð ôèçèêî-ìàòåìàòè-
÷åñêèõ íàóê, ïðîôåññîð.

Äàòà è ìåñòî ðîæäåíèÿ:

14 îêòÿáðÿ 1944 ã., Ìîñêâà

Îáðàçîâàíèå:

1962–1968 Ìîñêîâñêèé ãîñóäàð-
ñòâåííûé óíèâåðñèòåò
èì. Ì. Â. Ëîìîíîñîâà, ôè-
çè÷åñêèé ôàêóëüòåò

1970 Êàíäèäàò ôèçèêî-ìàòåìàòè-
÷åñêèõ íàóê («Ïðèáëèæåíèå
ïðÿìîëèíåéíûõ ïóòåé â
êâàíòîâîé òåîðèè ïîëÿ è
ìíîæåñòâåííîå ðîæäåíèå
÷àñòèö ïðè âûñîêèõ ýíåðãè-
ÿõ»)

1980 Äîêòîð ôèçèêî-ìàòåìàòè÷å-
ñêèõ íàóê («Ìíîãîêîìïî-
íåíòíûé ïîäõîä â òåîðèè
ìíîæåñòâåííîãî ðîæäåíèÿ
àäðîíîâ»)

1986 Ïðîôåññîð, òåîðåòè÷åñêàÿ ôèçèêà
Ñ 1992 Äåéñòâèòåëüíûé ÷ëåí Ðîññèéñêîé àêàäåìèè èí-

æåíåðíûõ íàóê
Ñ 1994 Äåéñòâèòåëüíûé ÷ëåí Ðîññèéñêîé àêàäåìèè

åñòåñòâåííûõ íàóê
Ñ 2003 ×ëåí Åâðîïåéñêîé àêàäåìèè íàóê (Áðþññåëü)
Ñ 2003 Èíîñòðàííûé ÷ëåí Íàöèîíàëüíîé àêàäåìèè

íàóê Ðåñïóáëèêè Àðìåíèè

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1968–1978 Ñòàæåð-èññëåäîâàòåëü, ìëàäøèé íàó÷íûé
ñîòðóäíèê, íàó÷íûé ñîòðóäíèê, ñòàðøèé íàó÷íûé
ñîòðóäíèê Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
ÎÈßÈ

1978–1989 Íà÷àëüíèê ñåêòîðà ËÒÔ ÎÈßÈ
1979–1989 Ãëàâíûé ó÷åíûé ñåêðåòàðü ÎÈßÈ — íà÷àëü-

íèê íàó÷íîãî îòäåëà (ÍÎÃÓÑ)
1989–2005 Âèöå-äèðåêòîð ÎÈßÈ
Ñ 2003 Äèðåêòîð Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè

èì. Í. Í. Áîãîëþáîâà

Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü:

Ñ 1989 Ïðîôåññîð ÌÈÐÝÀ (ïî ñîâìåñòèòåëüñòâó)
Ñ 1992 Ïðîôåññîð ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà
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Director of the Joint Institute

for Nuclear Research

A. N. SISSAKIAN

Alexei Norairovich Sissakian —
Doctor of Physics and Mathematics,
Professor.

Born:

14 October 1944, Moscow

Education:

1962–1968 Lomonosov Moscow
State University, Faculty of
Physics

1970 Candidate of Physics and Ma-
thematics («Direct paths appro-
ximation in quantum field
theory and multiple particle
production at high energies»)

1980 Doctor of Physics and Ma-
thematics («Multicomponent
approach in the theory of
multiple hadron production»)

1986 Professor, Theoretical Physics
Since 1992, Full Member of the

Russian Academy of Engi-
neering Sciences

Since 1994, Full Member of the Russian Academy of Nat-
ural Sciences

Since 2003, Member of the European Academy of Sciences
(Brussels)

Since 2003, Foreign Member of the National Academy of
Sciences of the Republic of Armenia

Professional activities:

1968–1978 Trainee researcher, junior scientist, scientist, se-
nior scientist of the Laboratory of Theoretical
Physics, JINR

1978–1979 Head of a sector at the Laboratory of Theoreti-
cal Physics, JINR

1979–1989 JINR Chief Scientific Secretary, Head of the
Department of Science, JINR Directorate

1989–2005 JINR Vice-Director
Since 2003, Director of the Bogoliubov Laboratory of The-

oretical Physics

Educational activities:

Since 1989, Professor of MIREA (part time job)
Since 1992, Professor of the Lomonosov MSU
Since 1992, Scientific Leader of the Chair of Elementary

Particle Physics at the Moscow Physics and Technol-
ogy Institute

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Ñ 1992 Íàó÷íûé ðóêîâîäèòåëü êàôåäðû ôèçèêè ýëåìåí-
òàðíûõ ÷àñòèö Ìîñêîâñêîãî ôèçèêî-òåõíè÷åñêîãî
èíñòèòóòà

Ñ 1994 Âèöå-ïðåçèäåíò Ìåæäóíàðîäíîãî óíèâåðñèòåòà
ïðèðîäû, îáùåñòâà, ÷åëîâåêà «Äóáíà»

Ñ 2003 Çàâåäóþùèé êàôåäðîé òåîðåòè÷åñêîé ôèçèêè
Ìåæäóíàðîäíîãî óíèâåðñèòåòà ïðèðîäû, îáùå-
ñòâà, ÷åëîâåêà «Äóáíà»

×ëåí Êîìèññèè ïî ÷àñòèöàì è ïîëÿì Ìåæäóíàðîäíîãî
ñîþçà ÷èñòîé è ïðèêëàäíîé ôèçèêè (IUPAP), Ìåæäóíà-
ðîäíîãî êîìèòåòà ïî óñêîðèòåëÿì áóäóùåãî (ICFA),
Åâðîïåéñêîãî êîìèòåòà ïî óñêîðèòåëÿì áóäóùåãî
(ECFA), ÍÒÑ ¹ 3 Ìèíàòîìà (Ðîññèÿ), Êîîðäèíàöèîí-
íîãî êîìèòåòà ïî ÌÍÒÑ â îáëàñòè ôóíäàìåíòàëüíûõ
èññëåäîâàíèé Ìèíïðîìíàóêè (Ðîññèÿ), ðÿäà ñïåöèàëè-
çèðîâàííûõ ó÷åíûõ ñîâåòîâ è ðåäêîëëåãèé íàó÷íûõ èç-
äàíèé, çàìåñòèòåëü ãëàâíîãî ðåäàêòîðà æóðíàëà «Ôèçè-
êà ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (Ý×Àß),
ãëàâíûé ðåäàêòîð æóðíàëà «Ïèñüìà â Ý×Àß» è äð.

Íàó÷íûå èíòåðåñû:

Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö, ìåòîäû òåîðåòè÷åñêîé è
ìàòåìàòè÷åñêîé ôèçèêè

Íàó÷íûå òðóäû:

Àâòîð áîëåå 350 íàó÷íûõ ðàáîò è òðåõ èçîáðåòåíèé

Ëèòåðàòóðíàÿ äåÿòåëüíîñòü:

Àâòîð ïÿòè ïîýòè÷åñêèõ ñáîðíèêîâ, ïóáëèêàöèé ñòèõîâ
è ýññå â êîëëåêòèâíûõ ñáîðíèêàõ è ïåðèîäè÷åñêîé
ïå÷àòè

Ïðåìèè, ïî÷åòíûå çâàíèÿ, ãîñóäàðñòâåííûå íà-

ãðàäû:

Ïðåìèÿ Ëåíèíñêîãî êîìñîìîëà â îáëàñòè íàóêè è òåõíè-
êè, îðäåíà Ïî÷åòà è Äðóæáû (Ðîññèÿ), îðäåíà è ìåäàëè
ðÿäà ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ, ìåäàëü «Àâòîðó íàó÷-
íûõ îòêðûòèé» èì. Ï. Ë. Êàïèöû Ðîññèéñêîé àêàäåìèè
åñòåñòâåííûõ íàóê, çâàíèå ïî÷åòíîãî äîêòîðà ðÿäà ðîñ-
ñèéñêèõ è çàðóáåæíûõ óíèâåðñèòåòîâ
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Since 1994, Vice-President of the International University
of Nature, Society, Man «Dubna»

Since 2003, Head of the Chir of Theoretical Physics at the
International University of Nature, Society, Man
«Dubna»

Member of the Board on Particles and Fields of the Interna-
tional Union of Pure and Applied Physics (IUPAP), the In-
ternational Committee on Future Accelerators (ICFA), the
European Committee on Future Accelerators (ECFA), STC
No. 3 of the Ministry of Atomic Energy (Russia), the Coor-
dinating Committee on ISTC in Fundamental Research of
the Ministry of Industry, Science and Technology (Russia),
specialized scientific councils and editorial boards of scien-
tific publications; deputy chief editor of the journal
«Physics of Elementary Particles and Atomic Nuclei» (Par-
ticles & Nuclei), chief editor of the journal «Particles and
Nuclei, Letters», etc.

Scientific interests:

Elementary Particle Physics, methods in theoretical and
mathematical physics

Scientific works:

Author of more than 350 scientific papers and 3 inventions

Literary activities:

Author of 5 collections of poems, publications of poems and
essays in periodicals

Prizes, honorary titles, state prizes:

Prize of Lenin Komsomol in science and technology, Order
of Honour and Friendship (Russia), orders and medals of
JINR Member States, medal «Author of scientific discover-
ies» named after P. L. Kapitsa of the Russian Academy of
Natural Sciences, title of Honorary Doctor of Russian and
foreign universities

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Â Áåðêëè (Êàëèôîðíèÿ) âåäåòñÿ ñòðîèòåëüñòâî ñà-
ìîãî íåîáû÷íîãî òåëåñêîïà. Åãî ñâåòîïîãëîùàþùåå
«çåðêàëî» áóäåò íàõîäèòüñÿ áîëåå ÷åì íà ìèëþ ïîä çå-
ìëåé, à òî÷íåå, ïîäî ëüäàìè Þæíîãî ïîëþñà. Ñëîâíî
ãëàäêèé ëåäÿíîé êóáèê ãèãàíòñêèõ ðàçìåðîâ, îí è åãî äå-
òåêòîðû áóäóò çàíèìàòü êóáè÷åñêèé êèëîìåòð ëüäà. Ýòîò
òåëåñêîï ïðåäíàçíà÷åí íå äëÿ óëàâëèâàíèÿ ñâåòà çâåçä, à
äëÿ èçó÷åíèÿ ðàçíîîáðàçíîãî âûñîêîýíåðãåòè÷íîãî ñå-
ìåéñòâà ÷àñòèö-ïðèçðàêîâ, èçâåñòíûõ êàê íåéòðèíî.

Çàðîæäàÿñü â îáëàñòè Ìëå÷íîãî Ïóòè è áåñïðåïÿò-
ñòâåííî ïóòåøåñòâóÿ ê Çåìëå, íåéòðèíî âûñîêèõ ýíåðãèé
ñëîâíî îòêðûâàþò íàì îêíî â ïðîøëîå, è ó÷åíûå, âåðîÿò-
íî, ñìîãóò ïî-íîâîìó âçãëÿíóòü íà òàêèå ïðîáëåìû, êàê
÷åðíûå äûðû, èñòî÷íèê ðîæäåíèÿ êîñìè÷åñêèõ ëó÷åé è
äðóãèå çàãàäêè êîñìîñà.

«Ëåäÿíîé êóá» — ìåæäóíàðîäíûé ïðîåêò, â êîòîðîì
ó÷àñòâóþò 150 ó÷åíûõ, èíæåíåðîâ è ñïåöèàëèñòîâ-êîì-
ïüþòåðùèêîâ èç 26 íàó÷íûõ öåíòðîâ ÑØÀ, Åâðîïû, ßïî-
íèè è Íîâîé Çåëàíäèè.

Âàøèíãòîí, îêðóã Êîëóìáèÿ. Ìåæäóíàðîäíîå îáùå-
ñòâî èñòî÷íèêîâ ñâåòà îòêðûëî ïåðâûé èíòåðíåò-ñàéò,
ïîñâÿùåííûé íîâîñòÿì îá óñêîðèòåëüíûõ èñòî÷íèêàõ
ñâåòà (ñèíõðîòðîíàõ è ëàçåðàõ íà ñâîáîäíûõ ýëåêòðîíàõ)
è íàó÷íûì èññëåäîâàíèÿì, êîòîðûå íà íèõ ïðîâîäÿòñÿ.

Ñàéò — http://www.lightsources.org — áûë ðàçðàáîòàí
è îáñëóæèâàåòñÿ ãðóïïîé èíôîðìàöèîííûõ ñïåöèàëè-
ñòîâ ïî èñòî÷íèêàì ñâåòà, â êîòîðóþ âõîäÿò ïðåäñòàâèòå-

ëè íàó÷íûõ öåíòðîâ Åâðîïû, Ñåâåðíîé Àìåðèêè è Àçèè.
Ôèíàíñèðîâàíèå ïðîåêòà îñóùåñòâëÿåòñÿ íàó÷íûìè
àãåíòñòâàìè ìíîãèõ ñòðàí.

Âî âñåì ìèðå èñòî÷íèêè ñâåòà øèðîêî èñïîëüçóþòñÿ
äëÿ èññëåäîâàíèé â òàêèõ îáëàñòÿõ, êàê ìåäèöèíà, ôàð-
ìàöåâòèêà, ýêîëîãè÷åñêèå èññëåäîâàíèÿ, ñåëüñêîå õî-
çÿéñòâî, ñóäåáíàÿ ìåäèöèíà, ìàøèíîñòðîåíèå, èñïîëüçî-
âàíèå ìèíåðàëîâ è ïðîèçâîäñòâî ìàòåðèàëîâ íîâîãî ïî-
êîëåíèÿ.

Áàòàâèÿ, Èëëèíîéñ. Â Íàöèîíàëüíîé óñêîðèòåëüíîé
ëàáîðàòîðèè èì. Ý. Ôåðìè â òîðæåñòâåííîé îáñòàíîâêå
ñïèêåð ïàëàòû ïðåäñòàâèòåëåé Êîíãðåññà ÑØÀ
Äæ. Ä. Õàñòåðò ìëàäøèé è äèðåêòîð ïî íàóêå Ìèíèñòåð-
ñòâà ýíåðãåòèêè ÑØÀ äîêòîð Ð. Ë. Îðáàõ îôèöèàëüíî
îáúÿâèëè î íà÷àëå ýêñïåðèìåíòà MINOS (ãëàâíûé èíæåê-
òîð ïî ïîèñêó íåéòðèííûõ îñöèëëÿöèé) ïî ïåðåäà÷å ïó÷-
êà íåéòðèíî íà äåòåêòîð ÷àñòèö â Ìèííåñîòå. Â òîðæå-
ñòâåííîé îáñòàíîâêå ñïèêåð ïàëàòû ïðåäñòàâèòåëåé îáú-
ÿâèë çàïóñê ïó÷êà ïåðâûõ èìïóëüñîâ íåéòðèíî ïî
ïîäçåìíîìó ïóòè îò ëàáîðàòîðèè Ôåðìè íà äåòåêòîð,
ðàñïîëàãàþùèéñÿ â 450 ìèëÿõ â ïîäçåìíîé øàõòå íà ñå-
âåðî-âîñòîêå Ìèííåñîòû. Â ýêñïåðèìåíòå ïðèìóò ó÷à-
ñòèå áîëåå 200 ôèçèêîâ, èíæåíåðîâ, òåõíè÷åñêèõ ñïåöè-
àëèñòîâ è ñòóäåíòîâ èç ÑØÀ, Âåëèêîáðèòàíèè, Ðîññèè,
Ãðåöèè, Ôðàíöèè è Áðàçèëèè.

ÖÅÐÍ, Æåíåâà. 7 ìàðòà ïåðâûé ñâåðõïðîâîäÿùèé
ìàãíèò äëÿ óñêîðèòåëÿ LHC áûë óñòàíîâëåí â òóííåëå
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Berkeley, CA. Construction is now underway for a most
unusual telescope, one whose light collecting «mirror» will be
buried more than a mile beneath the South Pole ice cap.
Dubbed IceCube, because its array of detectors covers a cu-
bic kilometer of ice, this telescope is designed not to capture
starlight, but to study the high-energy variety of the ghostlike
subatomic particles known as neutrinos.

Originating from the Milky Way and beyond, and travel-
ing to Earth virtually unobstructed, high-energy neutrinos
serve as windows back through time, and should provide new
insight into questions about the nature of dark matter, the ori-
gin of cosmic rays, and other cosmic issues.

IceCube is an international collaborative effort made up
of more than 150 scientists, engineers and computer scien-
tists, from 26 institutions in the United States, Europe, Japan,
and New Zealand.

Washington, D.C. Today the international light source
community launched the first website dedicated to providing
the media, general public and scientific community with the
latest news and information on the world’s accelerator-driven
light sources (synchrotrons and free-electron lasers) and the
science they produce.

The web site — http://www.lightsources.org — was de-
veloped and is jointly maintained by the Light Source Com-
municators Group, whose members represent the world’s
light source facilities in Europe, North America and Asia.
Funding for the project is provided by science funding agen-
cies of many nations.

Light sources around the world are advancing research
and development in fields as diverse as medicine, drug de-
sign, environmental science, agriculture, minerals explo-
rations, advanced materials, forensics, engineering, and ma-
terial fabrication.

Batavia, Illinois. Officials at the Department of Energy’s
Fermi National Accelerator Laboratory today (March 4,
2005) dedicated the MINOS experiment and the beam that
will send subatomic particles called neutrinos from Fermilab,
near Chicago, to a particle detector in Minnesota. The Honor-
able J. Dennis Hastert Jr., speaker of the U.S. House of Rep-
resentatives, and Dr. Raymond L. Orbach, director of the
DOE Office of Science, officially inaugurated the Main Injec-
tor Neutrino Oscillation Search (MINOS) experiment. The
Speaker unveiled the beam to send the first pulses of neutri-
nos on a path through the earth from Fermilab to a detector
located 450 miles away, a half-mile underground in the his-
toric Soudan iron mine in northeastern of Minnesota. The
Neutrinos at the Main Injector (NuMI) project, with the MINOS
experiment, includes over 200 scientists, engineers, techni-
cal specialists and students from 32 institutions in 6 coun-
tries, including Brazil, France, Greece, Russia, the United
Kingdom and the United States.

CERN, Geneva. The first superconducting magnet for
the Large Hadron Collider (LHC) was lowered into the accel-
erator tunnel at 2.00 p.m. on Monday, 7th March. This is the
first of the 1232 dipole magnets for the future collider, which
measures 27 km in circumference and is scheduled to be
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óñêîðèòåëÿ. Ýòà äàòà ÿâëÿåòñÿ êëþ÷åâîé äëÿ ÖÅÐÍ, òàê
êàê îêîí÷àòåëüíàÿ óñòàíîâêà 15-ìåòðîâîãî äèïîëüíîãî
ìàãíèòà âåñîì â 35 òîíí áóäåò îçíà÷àòü çàïóñê óñòàíîâêè
LHC. Ñâåðõïðîâîäÿùèå ìàãíèòû áóäóò ñïóùåíû íà 50 ìå-
òðîâ ïîä çåìëþ â îâàëüíóþ øàõòó è ïî ïåðåõîäíîìó òóí-
íåëþ äîñòàâëåíû â òóííåëü LHC. Èç-çà ñóùåñòâóþùèõ
òðóäíîñòåé â ýòèõ ñëîæíûõ îïåðàöèÿõ áûëè ñïåöèàëüíî
ñêîíñòðóèðîâàíû ìåõàíèçìû, ïåðåäâèãàþùèåñÿ ñî ñêî-
ðîñòüþ 3 êì â ÷àñ, ÷òîáû äîñòàâèòü ìàãíèòû íà êîíå÷íûé
ïóíêò, òàê êàê òóííåëü óçêèé è ãðóçû ìîãóò äâèãàòüñÿ ïî
íåìó òîëüêî ïî î÷åðåäè.

Êðîìå äèïîëüíûõ ìàãíèòîâ íà LHC áóäóò óñòàíîâëå-
íû ñîòíè äðóãèõ ìàãíèòîâ, ìåíüøèõ ïî ðàçìåðó. Ïðåäñòî-
èò óñòàíîâèòü áîëåå 1800 ìàãíèòíûõ êîíñòðóêöèé. Ïî
îêîí÷àíèè óñòàíîâêè âñå ìàãíèòû áóäóò ïîäñîåäèíåíû ê
êðèîãåííîé ñèñòåìå äëÿ ñîçäàíèÿ ìîùíîãî ïîòîêà â
ñâåðõæèäêîì ãåëèè, êîòîðûé áóäåò ïîääåðæèâàòü òåìïå-
ðàòóðó óñêîðèòåëÿ áëèçêîé ê àáñîëþòíîìó íóëþ.

ÖÅÐÍ, Æåíåâà. Ïðîåêò Grid äëÿ LHC âêëþ÷àåò íà ñå-
ãîäíÿøíèé äåíü áîëåå 100 ñàéòîâ â 31 ñòðàíå ìèðà. Ýòî
ñàìàÿ áîëüøàÿ íàó÷íàÿ ìåæäóíàðîäíàÿ ñèñòåìà Grid, êî-
òîðàÿ áûëà ñîçäàíà äëÿ îáðàáîòêè äàííûõ ñ LHC â ÖÅÐÍ.
Ïåðâûìè ñîçäàòåëÿìè ñàéòîâ áûëè óíèâåðñèòåòû è èñ-
ñëåäîâàòåëüñêèå ëàáîðàòîðèè. Ïðîåêò ïîëüçóåòñÿ âåñî-
ìîé ïîääåðæêîé Åâðîïåéñêîãî ñîþçà ïî ïðîãðàììå
EGEE (Enabling Grids for E-sciencE).

� Òÿïêèí À. À. Îá èñòîðèè âîçíèêíîâåíèÿ «òåîðèè îò-
íîñèòåëüíîñòè». — 2-å èçä., èñïð. — Äóáíà: ÎÈßÈ,
2004. — 152 ñ.: èë. — (ÎÈßÈ; 2004-138). — Áèáëè-
îãð.: ñ. 148–152.
Tyapkin A. On the origin of «the relativity theory». —
Second edition, corr. — Dubna: JINR, 2004. — 152 p.:
ill. — (JINR; 2004-138). — Bibliogr.: p. 148–152.

� Ïðîáëåìíî-òåìàòè÷åñêèé ïëàí íàó÷íî-èññëåäîâà-
òåëüñêèõ ðàáîò è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà
Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé íà
2005 ãîä. — Äóáíà: ÎÈßÈ, 2004. — 290 ñ. — (ÎÈßÈ;
11-8235).
Topical Plan for JINR research and international cooper-
ation in 2005. — Dubna: JINR, 2004. — 290 p. —
(JINR; 11-8235).

� Neutron Spectroscopy, Nuclear Structure, Related Top-
ics: XII Int. Seminar on Interaction of Neutrons with Nu-
clei (ISINN-12): Proc. of the Seminar, Dubna, May
26–29, 2004. — Dubna: JINR, 2004. — 476 p.: ill. —
(JINR; E3-2004-169). — Bibliogr.: end of papers.

� Ðóêîâîäñòâî äëÿ ïîëüçîâàòåëåé LINUX-êëàñòåðà
ËÈÒ ÎÈßÈ / Â. Â. Ãàëàêòèîíîâ, Ò. Ì. Ãîëîñêîêîâà,
Í. È. Ãðîìîâà, À. Â. Ãóñåâ, Â. Â. Ìèöûí, Æ. Ìó-
ñóëüìàíáåêîâ, È. Ê. Íåêðàñîâà, Â. Ä. Ïîçå,
À. Â. Ñåðãååâ è Å. À. Òèõîíåíêî. — Äóáíà: ÎÈßÈ,
2004. — 124 ñ. — (ÎÈßÈ; Ð11-2004-184).
Manual for LINUX cluster users LIT JINR / V. Galak-
tionov, T. Goloskokova, N. Gromova, A. Gusev, V. Mit-
syn, Zh. Musulmanbekov, I. Nekrasova, V. Poze,
A. Sergeev and E. Tikhonenko. — Dubna: JINR,
2004. — 124 p. — (JINR; R11-2004-184).

� Ðàñïðåäåëåííûå âû÷èñëåíèÿ è Ãðèä-òåõíîëîãèè â
íàóêå è îáðàçîâàíèè: Òð. ìåæäóíàð. êîíô. Äóáíà,
29 èþíÿ – 2 èþëÿ 2004 ã. — Äóáíà: ÎÈßÈ, 2004. —
295 ñ. — (ÎÈßÈ; Ä11-2004-205).
Distributed Computing and Grid Technologies in Sci-
ence and Education: Proc. of the Int. Conf. Dubna, June
29 – July 2, 2004. — Dubna: JINR, 2004. — 295 p. —
(JINR; D-11-2004- 205).

� Very High Multiplicity Physics: Selected Papers of
Int. Conf. «Hadron Structure 2004» (Smolenice Castle,
Slovakia, August 30 – September 3, 2004). — Dubna:
JINR, 2005. — 376 p. — (JINR; E1,2-2005-14).

� III Ñèñàêÿíîâñêèå ÷òåíèÿ (Åðåâàí, Àðìåíèÿ, 30 ìàÿ –
3 èþëÿ 2004 ã.): Òðóäû. — Äóáíà: ÎÈßÈ, 2005. —
304 ñ., ôîòî. — (ÎÈßÈ; Ä19-2005-10).
III Sissakian Readings (Yerevan, Armenia, 30 May –
3 June, 2004): Proc. — Dubna: JINR, 2005. — 304 p.,
foto. — (JINR; D19-2005-10).

� Ïèñüìà â Ý×Àß. 2005. Ò. 2, ¹ 1(124), ¹ 2(125).
Particles and Nuclei, Letters. 2004. V. 1, Nos. 1(124),
2(125).

55

commissioned in 2007. The date was thus a key one for
CERN since the delivery of the 15-m-long dipole magnet
weighing 35 tonnes to its final location marks the start of LHC
installation. These superconducting magnets will all be low-
ered 50 metres down below the earth’s surface via a specially
made shaft of oval cross section. They will then be conveyed
through a transfer tunnel to the LHC tunnel, which lies at a
depth varying between 50 and 150 metres. Vehicles travel-
ling at 3 km per hour have been specially designed to deliver
the magnets to their final destination. The narrowness of the
tunnel complicates these handling operations, making it im-
possible, for example, for two loads to pass each other.

In addition to the dipole magnets, the LHC will be
equipped with hundreds of other, smaller magnets. More than
1800 magnet assemblies will have to be installed. Once in
position, the magnets will be connected to the cryogenic sys-
tem to form a large string operating in superfluid helium,
which will maintain the accelerator at a temperature close to
absolute zero.

Geneva. The Large Hadron Collider Computing Grid
(LCG) project announced that the computing Grid it is oper-
ating now includes more than 100 sites in 31 countries. This
makes it the world’s largest international scientific Grid. This
Grid is being established in order to deal with the anticipated
huge computing needs of the Large Hadron Collider (LHC),
currently being built at CERN near Geneva, Switzerland. This
Grid receives substantial support from the EU-funded pro-
ject — EGEE (Enabling Grids for E-sciencE).
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Âûøëè â ñâåò î÷åðåäíûå âûïóñêè æóðíàëà «Ôèçèêà
ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà».

� Âûïóñê 1 (2005. Ò. 36) âêëþ÷àåò ñëåäóþùèå ñòàòüè:
Àáîâ Þ. Ã. Îò ôèçèêè ëó÷åé Påíòãåíà äî ôèçèêè ýëå-
ìåíòàðíûõ ÷àñòèö (Ê 100-ëåòèþ ñî äíÿ ðîæäåíèÿ
àêàäåìèêà À. È. Àëèõàíîâà).
Ìàëå÷êè Ï., Øèìî÷à Ò., Òóðàëà Ì., Áîëä Ò., Íû÷èê Ï.,

Îçèåáëî À.Òðåáîâàíèÿ ê êîìïüþòåðíûì ðåñóðñàì â
ýêñïåðèìåíòàõ LHC è ïåðñïåêòèâû ìèðîâîé ðàñïðå-
äåëåííîé GRID-ñèñòåìû â ôèçèêå ÷àñòèö.
Àôîíèí À. Ã., Áàðàíîâ Â. Ò., Áèðþêîâ Â. Ì., Êàð-

äàø À. À., Êîòîâ Â. È., Ìàèøååâ Â. À., Òåðåõîâ Â. È.,

Òðîÿíîâ Å. Ô., Ôåäîòîâ Þ. Ñ., ×åïåãèí Â. Í., ×åñíî-

êîâ Þ. À., Èâàíîâ Þ. Ì. Âûâîä ïó÷êà ïðîòîíîâ èç
óñêîðèòåëÿ ÈÔÂÝ ñ ïîìîùüþ êîðîòêèõ êðèñòàëëîâ
êðåìíèÿ.
Íèêèòèí È. Í. Äèðàêîâñêîå êâàíòîâàíèå òåîðèè îò-
êðûòûõ ñòðóí Íàìáó–Ãîòî â 4-ìåðíîì ïðîñòðàí-
ñòâå-âðåìåíè Ìèíêîâñêîãî.
Ñîï÷àê À. Êëþ÷åâûå ðåçóëüòàòû ïî ôèçèêå áîçîíîâ
Õèããñà íà LEP.
Ôóðñàåâ Ä. Â. Ìîæíî ëè ïîíÿòü ýíòðîïèþ ÷åðíûõ
äûð, íå çíàÿ ìíîãîãî î êâàíòîâîé ãðàâèòàöèè?
Êóâøèíîâ Â. È., Êóçüìèí À. Â. Êâàíòîâàÿ õðîìîäèíà-
ìèêà è òåîðèÿ äåòåðìèíèðîâàííîãî õàîñà.

� Âûïóñê 2 (2005. Ò. 36) ñîäåðæèò ñòàòüè:
Áåäíÿêîâ Â. À., Øèìêîâåö Ô. Ñïèíîâàÿ ñòðóêòóðà
ÿäåð â ïðîáëåìå ïîèñêà ÷àñòèö òåìíîé ìàòåðèè: ïðè-
áëèæåíèå íóëåâîãî ïåðåäàííîãî èìïóëüñà.
Õîëìóðîäîâ Õ. Ò. Ìîëåêóëÿðíî-äèíàìè÷åñêîå ìîäå-
ëèðîâàíèå áåëêîâ ðîäîïñèíà è ïðåîíîâ: âëèÿíèå çà-
ìåùåíèÿ àìèíîêèñëîò, ñâÿçàííîãî ñ âîçíèêíîâåíèåì
çàáîëåâàíèé, íà äèíàìèêó è êîíôîðìàöèîííûå èçìå-
íåíèÿ.
Áàòóñîâ Þ. À., Ëóêñòèíüø Þ., Ìàéëèíã Ë., Ïàðôå-

íîâ À. Í. Àëüôà-ðàñïàäû ãèïåðúÿäåð �
10Be è �

10B íà

íóêëîòðîíå — êëþ÷ ê ðàçãàäêå íåêîòîðûõ ãîëîâîëî-
ìîê â áåçëåïòîííûõ ïðîöåññàõ.
Ñóìèí B. B. Èçó÷åíèå òâåðäûõ ðàñòâîðîâ âíåäðåíèÿ
ïåðåõîäíûõ ìåòàëëîâ ñ ïîìîùüþ íåóïðóãîãî íåêîãå-
ðåíòíîãî ðàññåÿíèÿ íåéòðîíîâ.
Âåñåëüñêèé Ì. Èçîòîïè÷åñêèå èçìåíåíèÿ â ìóëüòè-
ôðàãìåíòàöèè ÿäåð.
Ëåïåõèí Ô. Ã. Îáðàçîâàíèå è ðîëü ÿäåð 8Be ïðè ôðàã-
ìåíòàöèè ëåãêèõ ÿäåð.

Regular issues of the journal «Physics of Elementary
Particles and Atomic Nuclei» have been published.

� Issue 1 (2005. V. 36) includes:
Abov Yu. G. From Roentgen Rays Physics to Elementary
Particle Physics (Marking the 100th Anniversary of
Academician Abram Isaakovich Alikhanov).
Malecki P., Szymocha T., Turala M., Bold T., Nyczyk P.,

Ozieblo A. Computing Needs of LHC Experiments and
Prospects for Worldwide GRID for Particle Physics.
Afonin A. G., Baranov V. T., Birjukov V. M., Kar-

dash A. A., Kotov V. I., Maisheev V. A., Terekhov V. I.,

Troyanov E. F., Fedotov Yu. S., Chepegin V. N., Ches-

nokov Yu. A., Ivanov Yu. M. Proton Beam Extraction by a
Short Silicon Crystal from the IHEP Accelerator.
Nikitin I. N. Dirac’s Quantization of Open Nambu–Goto
String Theory in 4-Dimensional Minkowski Space–
Time.
Sopczak A. Highlights of Higgs Physics at LEP.
Fursaev D. V. Can One Understand Black-Hole Entropy
without Knowing Much about Quantum Gravity?
Kuvshinov V. I., Kuzmin A. V. Quantum Chromodynam-
ics and the Theory of Deterministic Chaos.

� Issue 2 (2005. V. 36) includes:
Bednyakov V. A., Šimkovic F. Nuclear Spin Structure in
Dark-Matter Search: the Zero Momentum Transfer Lim-
it.
Kholmurodov Kh. T. Molecular Dynamics Simulations
of Rhodopsin and Prion Proteins: the Effect of Dis-
ease-Related Amino Acid Mutations on the Structural
Conformations.
Batusov Yu. A., Lukstins J., Majling L., Parfenov A. N.
Alpha Decays of �

10Be and �
10B Hypernuclei on the Nu-

clotron: a Clue to Some Puzzles in Nonleptonic Process-
es.
Sumin V. V. Study of Interstitial Transitions Metal Solid
Solutions by Inelastic Incoherent Neutron Scattering.
Veselsky M. Isotopic Trends in Nuclear Multifragmenta-
tion.
Lepekhin F. G. Production of the Nuclei 8Be and Their
Place at the Fragmentation of the Light Nuclei.
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