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Â ðàìêàõ ïðîåêòà SANC âåäóòñÿ èññëåäîâàíèÿ âîç-

ìîæíîñòè ðåàëèçàöèè ðàñïàäîâ t bf f� 1 1
/

(f1 îáîçíà÷à-

åò áåçìàññîâûé ôåðìèîí). Âïåðâûå äåìîíñòðèðóåòñÿ
êîìáèíàöèÿ ÊÕÄ- è ÝÑ-ïîïðàâîê. Âñå ðàñ÷åòû âûïîë-
íåíû â îäíîïåòëåâîì ïðèáëèæåíèè ñòàíäàðòíîé ìîäå-
ëè. Äåòàëüíî ðàññìîòðåíà íîâàÿ ïðîöåäóðà SANC —
ôîðìèðîâàíèå êëàññà JAW,WA-ôóíêöèé. Äàííûå ôóíê-
öèè ñâÿçàíû ñ ïðîöåäóðîé èçâëå÷åíèÿ èíôðàêðàñíûõ
ðàñõîäèìîñòåé è ìàññîâûõ ñèíãóëÿðíîñòåé. Ïðåäñòà-
âëåíû ÷èñëåííûå ðåçóëüòàòû ðàçëè÷íûõ ïîäõîäîâ:
ïîëíûõ îäíîïåòëåâûõ ïîïðàâîê è ðàçëè÷íûõ âåðñèé
ïîëþñíîãî ïðèáëèæåíèÿ.

Áàðäèí Ä., Áîíäàðåíêî Ñ., Õðèñòîâà Ï. è äð. Íîâîñòè
SANC: ðàñïàäû òîï-êâàðêà â ÊÕÄ- è ýëåêòðîñëàáûõ ñåêòîðàõ.
Íàïðàâëåíî â æóðíàë «Ïèñüìà â Ý×Àß».

Èññëåäîâàíèå äâîéíîãî áåòà-ðàñïàäà (����� �+/EC,
EC/EC) 106Cd ïðîâîäèëîñü â Ìîäàíñêîé ïîäçåìíîé ëà-
áîðàòîðèè (Ôðàíöèÿ) íà ãëóáèíå 4800 ì â. ý. íà 32-äå-
òåêòîðíîì ñïåêòðîìåòðå TGV-2. Ïðîâåäåíà ïðåäâàðè-
òåëüíàÿ îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ, íàêî-

ïëåííûõ ïðè èçìåðåíèè ~ 13,6 ã 106Cd ñ îáîãàùåíèåì
75 % â òå÷åíèå 12400 ÷. Ïîëó÷åíû íîâûå îãðàíè÷åíèÿ
(íà óðîâíå äîñòîâåðíîñòè 90 %) íà ðåçîíàíñíûé
0�EC/EC ðàñïàä 106Cd íà âîçáóæäåííîå ñîñòîÿíèå
2741 êýÂ äî÷åðíåãî ÿäðà 106Pd — T1/2 � 1,5 ·1020 ëåò è
íà 2�EC/EC ðàñïàä íà îñíîâíîå ñîñòîÿíèå 106Pd
(0 + � 0+, g.s.) — T1/2 � 3,9 · 1020 ëåò. Óëó÷øåíû îãðà-
íè÷åíèÿ íà 2�EC/EC ðàñïàä 106Cd íà âîçáóæäåííûå ñî-
ñòîÿíèÿ 2+,512 êýÂ è 01

�,1334 êýÂ 106Pd è íà 2��+�+ è

2��+EC ðàñïàäû 106Cd íà îñíîâíîå è âîçáóæäåííûå ñî-
ñòîÿíèÿ 106Pd.

Ðóõàäçå Í. È., Áàêàëÿðîâ À. Ì., Áðèàíñîí Ø. è äð. Èññëå-
äîâàíèÿ äâîéíîãî áåòà-ðàñïàäà 106Cd â ýêñïåðèìåíòå TGV-2.
Íàïðàâëåíî â æóðíàë «Èçâåñòèÿ ÐÀÍ», cåðèÿ ôèçè÷åñêàÿ.

Èññëåäóþòñÿ âîçìîæíîñòè äèàãíîñòèêè óëüòðàêî-
ðîòêèõ ýëåêòðîííûõ áàí÷åé íà îñíîâå îíäóëÿòîðíîãî è
ñèíõðîòðîííîãî èçëó÷åíèÿ. Ðàáîòû âåäóòñÿ â ñîòðóäíè-
÷åñòâå ÎÈßÈ–DESY è ïðåäíàçíà÷åíû äëÿ ìåæäóíàðîä-
íîãî ëèíåéíîãî êîëëàéäåðà ILC, à òàêæå äëÿ ëàçåðîâ íà
ñâîáîäíûõ ýëåêòðîíàõ, òàêèõ êàê FLASH èëè ðåíòãå-
íîâñêèé ëàçåð XFEL. Â ýòèõ óñêîðèòåëüíûõ êîìïëåêñàõ
òðåáóåòñÿ äèàãíîñòèêà óëüòðàêîðîòêèõ ýëåêòðîííûõ
áàí÷åé ñ äëèíîé 20–300 ìêì.
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We present the results of the implementation of the de-

cay t bf f� 1 1
/

into the SANC system (f1 is a massless

fermion). The new aspect of the work is the combination of
QCD and EM corrections. All calculations are done at the
one-loop level in the Standard Model. We give a detailed
account of the new procedure — the forming of a class of
JAW, WA functions. These functions are related to the proce-
dure of extraction of intra-red and mass-shell singular di-
vergences. The emphasis of this paper is on the presenta-
tion of numerical results for various approaches: complete
one-loop calculations and different versions of pole ap-
proximations.

Bardin D., Bondarenko S., Christova P., et al. SANC News:
Top Decay in QCD and EW Sectors. Submitted to «Part. Nucl.,
Lett.».

Investigation of double beta decay (����� �+/EC,
EC/EC) of 106Cd was performed at the Modane under-
ground laboratory (4800 m w.e.) using a spectrometer
TGV-2 with 32 detectors. The evaluation of the experimen-

tal data accumulated for 12400 h measurement of ~13.6 g of
106Cd with enrichment of 75% was performed. New limits
(at 90% CL) on the half-lives of 0�EC/EC resonant decay of
106Cd to the 2741 keV excited state of 106Pd —
T1/2 � 1.5 ·1020 y, and on 2�EC/EC decay to the ground
state of 106Pd (0 + � 0+, g.s.) — T1/2 � 3.9 · 1020 y were
obtained. The limits on 2�EC/EC of 106Cd to the
2+,512 keV and 01

�,1334 keV excited states of 106Pd and

2��+�+ and 2��+EC decays of 106Cd to the ground and ex-
cited states of 106Pd were improved.

Rukhadze N. I., Bakalyarov A. M., Briancon Ch. et al. Search
for Double Beta Decay of 106Cd in the TGV-2 Experiment. Sub-
mitted to «Bulletin of the Russian Academy of Sciences. Physics».

Different methods for diagnostics of ultrashort electron
bunches developed on the basis of synchrotron and undula-
tor radiation were realized in the JINR–DESY collaboration
within the framework of the FLASH and XFEL projects and
JINR participation in the ILC project. The main peculiarity
of these accelerator complexes is related to formation of ul-
trashort electron bunches with r.m.s. length of 20–300 �m.
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Çàëèõàíîâ Á., Ìàêàðîâ Ð., Ìàòþøåâñêèé Å. è äð. Äèàãíî-
ñòèêà óëüòðàêîðîòêèõ ýëåêòðîííûõ áàí÷åé â ËÑÝ è ILC íà
îñíîâå îíäóëÿòîðíîãî è ñèíõðîòîííîãî èçëó÷åíèÿ. Íàïðàâëå-
íî â æóðíàë «Ïèñüìà â Ý×Àß».

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Ñîòðóäíèêàìè ËÈÒ è Íàöèîíàëüíîãî ïîëèòåõíè-
÷åñêîãî èíñòèòóòà (Ìåêñèêà) ïðîâîäÿòñÿ ñîâìåñòíûå
èññëåäîâàíèÿ ïî àëãåáðàè÷åñêèì ïðåîáðàçîâàíèÿì
îáîáùåííîãî óðàâíåíèÿ Øðåäèíãåðà â ñòàöèîíàðíîì
è íåñòàöèîíàðíîì ñëó÷àÿõ. Îáîáùåííîå óðàâíåíèå
Øðåäèíãåðà ñ ýôôåêòèâíîé ìàññîé è âåñîâîé ýíåðãèåé
èñïîëüçóåòñÿ â ôèçèêå ïîëóïðîâîäíèêîâûõ íàíîñòðóê-
òóð.

Â ðàáîòå «Ïðåîáðàçîâàíèÿ Äàðáó è ñóïåðñèììå-
òðèÿ äëÿ îáîáùåííîãî óðàâíåíèÿ Øðåäèíãåðà â 1 + 1
èçìåðåíèè» ïðîâîäèëèñü èññëåäîâàíèÿ ïî àëãåáðàè÷å-
ñêèì ïðåîáðàçîâàíèÿì, òàêèì êàê ñîîòíîøåíèÿ ñïëåòå-
íèÿ, ñóïåðñèììåòðèÿ è ïðåîáðàçîâàíèÿ Äàðáó äëÿ
îáîáùåííîãî, çàâèñÿùåãî îò âðåìåíè óðàâíåíèÿ Øðå-
äèíãåðà. Ñïëåòàþùèå îïåðàòîðû ïîëó÷åíû â ÿâíîì
âèäå. Ñ èõ ïîìîùüþ äëÿ óêàçàííîãî êëàññà óðàâíåíèé
ïîñòðîåíû ïðåîáðàçîâàíèÿ Äàðáó ïðîèçâîëüíîãî ïî-

ðÿäêà. Ðàçðàáîòàíà ñîîòâåòñòâóþùàÿ ôîðìóëèðîâêà
àëãåáðû ñóïåðñèììåòðèè, è äîêàçàíà ýêâèâàëåíòíîñòü
ïðåîáðàçîâàíèé Äàðáó è ñîîòíîøåíèé àëãåáðû ñóïåð-
ñèììåòðèè. Ïîêàçàíî, ÷òî ýòè ïðåîáðàçîâàíèÿ ìîãóò
áûòü ïîëó÷åíû ñ èñïîëüçîâàíèåì òî÷å÷íûõ ïðåîáðàçî-
âàíèé.

Suzko A. A., Schulze-Halberg A. // J. Phys. A. 2009. V. 42.
P. 295203–295217.

Â ðàìêàõ ñîâìåñòíûõ ðàáîò, âûïîëíÿåìûõ ËÈÒ
ÎÈßÈ è ôàêóëüòåòîì óïðàâëåíèÿ Óíèâåðñèòåòà ã. Ïðå-
øîâ (Ñëîâàêèÿ), ïðîâåäåíî ÷èñëåííîå èññëåäîâàíèå
ìàêðîñêîïè÷åñêîé ìîäåëè ïåðåíîñà òåïëà è âëàãè â ïî-
ðèñòîì ìàòåðèàëå. Ìîäåëü îïèñûâàåòñÿ ñèñòåìîé óðàâ-
íåíèé äëÿ ÷åòûðåõ íåèçâåñòíûõ ôóíêöèé — êîíöåíòðà-
öèè âîäû wl, êîíöåíòðàöèè âîäÿíîãî ïàðà wv, òåìïåðà-
òóðû Ò è èñòî÷íèêà I êàê ôóíêöèé ïðîñòðàíñòâåííîé
ïåðåìåííîé õ è âðåìåííîé ïåðåìåííîé t. Èññëåäîâàíèÿ
ïðîâåäåíû äëÿ ðàçíûõ ñëó÷àåâ íà÷àëüíûõ è ãðàíè÷íûõ
óñëîâèé, êîòîðûå ñîîòâåòñòâóþò ñóøêå âëàæíîãî îáðàç-
öà èëè óâëàæíåíèþ ñóõîãî îáðàçöà. Ðåçóëüòàòû ðàñ÷å-
òîâ óêàçûâàþò íà òî, ÷òî ïðè ñóøêå âëàæíîãî îáðàçöà
åãî òåìïåðàòóðà ïîíèæàåòñÿ ïî ñðàâíåíèþ ñ íà÷àëüíîé,
êîìíàòíîé òåìïåðàòóðîé, à ïðè óâëàæíåíèè ñóõîãî
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Zalikhanov B., Makarov R., Matyushevsky E. et al. Diagnos-
tics of FEL and ILC Ultrashort Electron Bunches on the Basis of
Undulator and Synchrotron Radiation. Submitted to «Part. Nucl.,
Lett.».

Laboratory of Information Technologies

In cooperation with the National Polytechnic Institute
Sol San Pedro Zacatenco, Mexico, LIT scientists conduct
research on algebraic transformations of the generalized
Schr�dinger equation for stationary and nonstationary
cases. The generalized Schr�dinger equation with a posi-
tion-dependent (effective) mass and a weighted energy is
used in the physics of semiconductor nanostructures.

The paper «Darboux Transformations and Supersym-
metry for Generalized Schr�dinger Equations in (1 + 1) Di-
mension» analyzes the algebra of intertwining relations,
supersymmetry and Darboux transformations for general-
ized Schr�dinger equations in (1 + 1) dimensions. Inter-
twiners are obtained in an explicit form. With their help the
arbitrary-order Darboux transformations were constructed
for the mentioned class of equations. A corresponding su-
persymmetric formulation has been developed and equiva-

lence of the Darboux transformations with the supersym-
metry formalism has been proved. It was shown that those
Darboux transformations could also be constructed by
means of point transformations, avoiding the use of inter-
twiners.

Suzko A. A., Schulze-Halberg A. // J. Phys. A. 2009. V. 42.
P. 295203–295217.

In the framework of the joint research work performed
by LIT and the Management Department of Pre�ov Univer-
sity (Slovakia), a numerical study of a macroscopic model
of heat and moisture transfer in a porous material has been
conducted. The model is described by a system of equations
of four unknown functions — the water concentration wl,
water vapor concentration wv, temperature T and source I as
functions of space variable x and time variable t. Different
cases of initial and boundary conditions are considered that
correspond to drying a wet sample or wetting a dry sample.
Computation results show that when drying the wet sample,
the temperature of the sample decreases as compared to the
initial room temperature, and while wetting the dry sample,
the temperature either remains the same or increases de-
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îáðàçöà òåìïåðàòóðà ëèáî íå ìåíÿåòñÿ, ëèáî ïîâûøàåò-
ñÿ â çàâèñèìîñòè îò òîãî, ïîäàåòñÿ íà ïîâåðõíîñòü îá-
ðàçöà âîäà èëè âîäÿíîé ïàð, òåìïåðàòóðà êîòîðîãî âûøå
òåìïåðàòóðû ïîâåðõíîñòè îáðàçöà.

Àìèðõàíîâ È. Â. è äð. Ïðåïðèíò ÎÈßÈ Ð11-2009-124.
Äóáíà, 2009.

Ñîòðóäíèêàìè ËÈÒ, Èíñòèòóòà îáùåé ôèçèêè
èì. À. Ì. Ïðîõîðîâà ÐÀÍ è Ðîññèéñêîãî óíèâåðñèòåòà
äðóæáû íàðîäîâ âåäóòñÿ ðàáîòû ïî òåîðåòè÷åñêîìó
èçó÷åíèþ è ÷èñëåííîìó ìîäåëèðîâàíèþ ïðîöåññà ðàñ-
ïðîñòðàíåíèÿ âîëíîâîäíûõ ìîä ÷åðåç íåðåãóëÿðíûå
ó÷àñòêè èíòåãðàëüíî-îïòè÷åñêèõ âîëíîâîäîâ, ïîä÷èíÿ-
þùèõñÿ çàäàííîìó çàêîíó ôàçîâîé è àìïëèòóäíîé
òðàíñôîðìàöèè ýëåêòðîìàãíèòíîãî ïîëÿ, ñ öåëüþ ïðî-
åêòèðîâàíèÿ è ñîçäàíèÿ ýëåìåíòíîé áàçû òðåõìåðíûõ
èíòåãðàëüíî-îïòè÷åñêèõ óñòðîéñòâ.

Â êà÷åñòâå ìåòîäà èññëåäîâàíèÿ èíòåãðàëüíî-
îïòè÷åñêîãî ìíîãîñëîéíîãî âîëíîâîäà, óäîâëåòâîðÿþ-
ùåãî óñëîâèþ ïëàâíîãî èçìåíåíèÿ ïðîôèëÿ èññëåäóå-
ìîé òðåõìåðíîé ñòðóêòóðû, èñïîëüçîâàí àñèìïòîòè÷å-
ñêèé ìåòîä. Àíàëèòè÷åñêè îïèñàíû òðåõìåðíûå ïîëÿ
ïëàâíî äåôîðìèðóþùèõñÿ ìîä ÷åòûðåõñëîéíîãî èíòå-
ãðàëüíî-îïòè÷åñêîãî âîëíîâîäà. Ïîëó÷åíà ÿâíàÿ çàâè-

ñèìîñòü âêëàäîâ ïåðâîãî ïîðÿäêà ìàëîñòè â àìïëèòóäû
ýëåêòðè÷åñêîãî è ìàãíèòíîãî ïîëåé êâàçèâîëíîâîäíûõ
ìîä. Ïðåäñòàâëåí êàíîíè÷åñêèé äëÿ àñèìïòîòè÷åñêîãî
ìåòîäà âèä êâàçèâîëíîâûõ óðàâíåíèé, îïèñûâàþùèõ
ðàñïðîñòðàíåíèå êâàçè-ÒÅ- è êâàçè-ÒÌ-ìîä â ïëàâíî-
íåðåãóëÿðíîé ÷àñòè òðåõìåðíîãî ÷åòûðåõñëîéíîãî èí-
òåãðàëüíî-îïòè÷åñêîãî âîëíîâîäà. Ñ ïîìîùüþ òåîðèè
âîçìóùåíèé è ìåòîäà ñâÿçàííûõ âîëí â ÿâíîì âèäå ïî-
ëó÷åíû ñäâèãè êîìïëåêñíûõ ïîñòîÿííûõ ðàñïðîñòðà-
íåíèÿ äëÿ êâàçè-ÒÅ- è êâàçè-ÒÌ-ìîä. Ðàçðàáîòàííàÿ
òåîðèÿ ïðèìåíèìà äëÿ àíàëèçà àíàëîãè÷íûõ ñòðóêòóð
èç äèýëåêòðè÷åñêèõ, ìàãíèòíûõ è ìåòàìàòåðèàëîâ â
äîñòàòî÷íî øèðîêîì äèàïàçîíå ýëåêòðîìàãíèòíûõ
äëèí âîëí [1].

Íà îñíîâå àäèàáàòè÷åñêîãî ïðåäñòàâëåíèÿ ñîá-
ñòâåííûõ ìîä èíòåãðàëüíî-îïòè÷åñêîãî ìíîãîñëîéíî-
ãî âîëíîâîäà äëÿ âåðòèêàëüíîãî ðàñïðåäåëåíèÿ ýëåê-
òðîìàãíèòíîãî ïîëÿ â âîëíîâîäå ïîëó÷åíû îáûêíîâåí-
íûå äèôôåðåíöèàëüíûå óðàâíåíèÿ è ãðàíè÷íûå
óñëîâèÿ. Äëÿ ïëàâíî-íåðåãóëÿðíûõ âîëíîâîäîâ ïðèìå-
íåí àñèìïòîòè÷åñêèé ìåòîä è âûäåëåíû âêëàäû íóëå-
âîãî ïîðÿäêà ìàëîñòè â äèôôåðåíöèàëüíûõ óðàâíåíè-
ÿõ è ãðàíè÷íûõ óñëîâèÿõ. Ïîëó÷åíû ÿâíûå âûðàæåíèÿ
äëÿ âåðòèêàëüíîãî ðàñïðåäåëåíèÿ ýëåêòðîìàãíèòíîãî
ïîëÿ â âîëíîâîäå è ãðàíè÷íûõ óñëîâèé íà ãðàíèöàõ
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pending on whether water or water vapor with the tempera-
ture higher than that on the sample’s surface is supplied.

Amirkhanov I. V. et al. JINR Preprint P11-2009-124. Dubna,
2009.

Scientists from LIT, the General Physics Institute of
RAS and Peoples’ Friendship University of Russia conduct
a theoretical study and numerical simulations of the process
of distributing waveguide modes through the irregular re-
gions of integrated optical waveguides obeying a predeter-
mined law of phase and amplitude transformation of the
electromagnetic field with the purpose of designing and cre-
ating an element base of 3D integrated optical devices.

As a method of research of an integrated optical multi-
layer waveguide, satisfying the condition of smooth modi-
fication of the shape of the three-dimensional structure un-
der study, an asymptotic method is used. Three-dimension-
al fields of smoothly deforming modes of the integrated
optical waveguide are described analytically. An evident
dependence of the contributions of the first order of small-
ness to the amplitudes of the electrical and magnetic fields
of the quasi-waveguide modes is obtained. A canonical

type of the equations governing propagation of quasi-TE
and quasi-TM modes in the smoothly irregular part of a
four-layered integrated optical waveguide is represented
for an asymptotic method. With the help of the method of
coupled waves and perturbation theory method, the shifts
of complex propagation constants for quasi-TE and qua-
si-TM modes are obtained in an explicit form. The elabo-
rated theory is applicable for the analysis of similar struc-
tures of dielectric, magnetic and metamaterials in a
sufficiently broad band of electromagnetic wave-
lengths [1].

On the basis of the adiabatic representation for eigen-
modes of the integrated optical multilayer waveguide, dif-
ferential equations and boundary conditions to vertical dis-
tribution of the electromagnetic field in the waveguide are
presented. An asymptotic method is applied to smoothly ir-
regular waveguides, and zero approximation parts of dif-
ferential equations and boundary conditions are deter-
mined. Exact expressions are considered for the vertical
distribution of the electromagnetic field in a waveguide and
for boundary conditions. Finally, the problem is reduced to
the solution of a homogeneous system of linear algebraic
equations depending on a spectral parameter and to the
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ñëîåâ. Â èòîãå çàäà÷à ñâåäåíà ê ðåøåíèþ îäíîðîäíîé
ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé, çàâèñÿ-
ùåé îò ñïåêòðàëüíîãî ïàðàìåòðà, è ïîèñêó çíà÷åíèé
ïàðàìåòðà, ïðè êîòîðûõ ñèñòåìà íåòðèâèàëüíî ðàçðå-
øèìà. Â çàêëþ÷åíèå ïðèâåäåíû ìåòîäû è àëãîðèòìû
ðåøåíèÿ îáåèõ çàäà÷ [2].

1. Åãîðîâ À. À. è äð. Ñîîáùåíèå ÎÈßÈ Ð11-2009-121.
Äóáíà, 2009.

2. Àéðÿí Ý. À. è äð. Ïðåïðèíò ÎÈßÈ Ð11-2009-120. Äóá-
íà, 2009; íàïðàâëåíî â æóðíàë «Ìàòåìàòè÷åñêîå ìîäåëèðîâà-
íèå».

Ó÷åáíî-íàó÷íûé öåíòð

Ñòóäåíòû. Â ñåíòÿáðå 2009 ã. ê çàíÿòèÿì â Ó÷åá-
íî-íàó÷íîì öåíòðå ïðèñòóïèëè 429 ñòóäåíòîâ èç óíè-
âåðñèòåòà «Äóáíà», ÌÃÓ, ÌÔÒÈ, ÌÈÐÝÀ, ÌÝÈ, ãîñ-
óíèâåðñèòåòîâ Áåëãîðîäà, Âîðîíåæà, Åðåâàíà, Êàçàíè,
Êîñòðîìû, Ñàðàòîâà, Íîâãîðîäà, Òâåðè, Òîìñêà, Òóëû,
Óðàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà, íàöèî-
íàëüíûõ óíèâåðñèòåòîâ Êèåâà, Óçáåêèñòàíà.

ÓÍÖ îðãàíèçîâàë ëåòíþþ ïðàêòèêó äëÿ 113 ñòó-
äåíòîâ èç ÌÃÓ, ÌÔÒÈ, ÌÈÐÝÀ, óíèâåðñèòåòà «Äóá-
íà», ãîñóíèâåðñèòåòîâ Ñ.-Ïåòåðáóðãà, Òóëû, Óðàëüñêî-

ãî ãîñóäàðñòâåííîãî òåõíè÷åñêîãî óíèâåðñèòåòà, Êà-
çàíñêîãî ãîñóäàðñòâåííîãî òåõíè÷åñêîãî óíèâåðñèòåòà,
Òîìñêîãî ïîëèòåõíè÷åñêîãî óíèâåðñèòåòà, Óæãîðîä-
ñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà.

Àñïèðàíòû. Îñåíüþ 2009 ã. â àñïèðàíòóðó ïîñòó-
ïàëè âûïóñêíèêè ÌÔÒÈ, ÌÈÐÝÀ, óíèâåðñèòåòà «Äóá-
íà», Áàøêèðñêîãî, Åðåâàíñêîãî, Ãîìåëüñêîãî, Êèøèíåâ-
ñêîãî, Òâåðñêîãî ãîñóäàðñòâåííûõ óíèâåðñèòåòîâ, Òîì-
ñêîãî ïîëèòåõíè÷åñêîãî óíèâåðñèòåòà, Èçìèðñêîãî
òåõíîëîãè÷åñêîãî èíñòèòóòà (Òóðöèÿ) — âñåãî 14 ÷åëî-
âåê. Ñðåäè íèõ ÷åòâåðî èìåþò äèïëîìû ñ îòëè÷èåì.

Ñïåöèàëüíîñòü «Òåîðåòè÷åñêàÿ ôèçèêà» âûáðàëè 6
÷åëîâåê, «Ôèçèêà àòîìíîãî ÿäðà è ýëåìåíòàðíûõ ÷à-
ñòèö» — 4, «Ôèçèêà êîíäåíñèðîâàííîãî ñîñòîÿ-
íèÿ» — 1, «Ïðèáîðû è ìåòîäû ýêñïåðèìåíòàëüíîé ôè-
çèêè» — 1, «Ðàäèîáèîëîãèÿ» — 1, «Ìàòåìàòè÷åñêîå
ìîäåëèðîâàíèå, ÷èñëåííûå ìåòîäû è êîìïëåêñû ïðî-
ãðàìì» — 1. Àáèòóðèåíòû áûëè ðàñïðåäåëåíû ïî ëàáî-
ðàòîðèÿì: ËÒÔ — 5 ÷åëîâåê, ËßÏ — 4, ËßÐ — 2,
ËÍÔ — 1, ËÈÒ — 1, ËÔÂÝ — 1.

Ìåæäóíàðîäíûå ìåðîïðèÿòèÿ. Óæå ïÿòûé ãîä
Ó÷åáíî-íàó÷íûé öåíòð ÎÈßÈ ïðîâîäèò Ìåæäóíàðîä-
íóþ ëåòíþþ ñòóäåí÷åñêóþ ïðàêòèêó ïî íàïðàâëåíèÿì
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search for the parameter values. Methods and algorithms of
solving both problems are given [2].

1. Egorov A. A. et al. JINR Commun. P11-2009-121. Dubna,
2009.

2. Hayryan E. A. et al. JINR Preprint P11-2009-120. Dubna,
2009; submitted to «Mathematical Modelling».

University Centre

Students. In September 2009, a total of 429 students
from the Dubna International University, Moscow State
University, the Moscow Engineering Physics Institute, the
Moscow Institute of Radio Engineering, Electronics and
Automation, the Moscow Power Engineering Institute, the
State Universities of Belgorod, Voronezh, Yerevan, Kazan,
Kostroma, Saratov, Novgorod, Tver, Tomsk, Tula, the
Urals State University, the National Universities of Kiev
and Uzbekistan started to take courses at the University
Centre.

The University Centre has organized a summer prac-
tice for 113 students from MSU, MEPI, MIREEA, the Dub-
na International University, the State Universities of St. Pe-

tersburg, Tula, the Urals State Technical University, the
Kazan State Technical University, the Tomsk Polytechnical
University, and the National University of Uzhgorod.

Postgraduates. In the autumn of 2009, a total of 14
people passed examinations for postgraduate studies. They
come from MEPI, MIREEA, the Dubna International Uni-
versity, the Bashkir State University, Yerevan State Univer-
sity, Gomel State University, Kishinev State University,
Tver State University, the Tomsk Polytechnical University,
and the Izmir Technological Institute (Turkey). Four of them
have the diplomas with honors.

The specialty «Theoretical Physics» was chosen by 6
people, the specialty «Physics of Atomic Nuclei and Ele-
mentary Particles» by 4 people, the specialty «Physics of
Condensed Matter» by 1 person, the specialty «Devices and
Methods of Experimental Physics» by 1 person, the spe-
cialty «Radiobiology» by 1 person, the specialty «Mathe-
matical Modeling, Numerical Methods and Complexes of
Programs» by 1 person. Distribution of the University Cen-
tre postgraduates around the laboratories is: BLTP —
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èññëåäîâàíèé ÎÈßÈ. Ïî ïîæåëàíèÿì ó÷àñòíèêîâ ïðàê-
òèêà 2009 ã., êàê è â ïðîøëîì ãîäó, áûëà ðàçäåëåíà íà
ýòàïû. Ñ 5 ïî 26 èþëÿ îíà áûëà îðãàíèçîâàíà äëÿ ñòó-
äåíòîâ èç Ïîëüøè (22 ÷åëîâåêà), ×åõèè (13 ÷åëîâåê),
Ðóìûíèè (12 ÷åëîâåê), Ñåðáèè (1 ÷åëîâåê). Ñ 6 ïî
25 ñåíòÿáðÿ íà ïðàêòèêó ïðèåõàëè ïðåäñòàâèòåëè
ÞÀÐ — 23 ñòóäåíòà è àñïèðàíòà.

Â ïåðâóþ íåäåëþ ïðàêòèêè óòðåííåå âðåìÿ
îòâîäèëîñü îçíàêîìèòåëüíûì ëåêöèÿì, êîòîðûå
÷èòàëè ïðåäñòàâèòåëè äèðåêöèè Èíñòèòóòà, ó÷åíûå è
ñïåöèàëèñòû ëàáîðàòîðèé ÎÈßÈ: Í. À. Ðóñàêîâè÷,
Ä. Â. Êàìàíèí (äèðåêöèÿ); À. Â. Ãëàäûøåâ, Â. Î. Íå-
ñòåðåíêî, Þ. Ì. Øóêðèíîâ (ËÒÔ); Ã. Â. Ìèöûí,
Å. Ì. Ñûðåñèí (ËßÏ); Â. È. Çàãðåáàåâ, À. Ã. Ïîïåêî

(ËßÐ); À. Â. Áåëóøêèí, Â. Í. Øâåöîâ (ËÍÔ);
Å. Á. Ïëåõàíîâ, Ñ. Ñ. Øèìàíñêèé (ËÔÂÝ); Â. Â. Êî-
ðåíüêîâ, Ò. À. Ñòðèæ (ËÈÒ); Ñ. Ç. Ïàêóëÿê (ÓÍÖ);
Å. À. Êðàñàâèí, Ã. Í. Òèìîøåíêî (ËÐÁ).

Îñíîâíîå æå âðåìÿ ïðàêòèêè ïî óæå ñëîæèâøåéñÿ
òðàäèöèè îòâîäèëîñü âûïîëíåíèþ â ëàáîðàòîðèÿõ Èí-
ñòèòóòà ó÷åáíî-èññëåäîâàòåëüñêèõ ïðîåêòîâ, çàðàíåå
âûáðàííûõ ó÷àñòíèêàìè èç ñïèñêà ïðîåêòîâ íà ñàéòå
ÓÍÖ (http://uc.jinr.ru). Ðóêîâîäèòåëÿìè ïðîåêòîâ, ðàáî-
òàâøèìè ñ ó÷àñòíèêàìè ïðàêòèêè 2009 ã., áûëè ñîòðóä-
íèêè ËßÏ — È. Ä. Àëåêñàíäðîâ, Ð. Â. Ïèâèí,
Ã. À. Øåëêîâ, ß. Þðêîâñêè; ËÍÔ — À. Ï. Êîáçåâ,
À. È. Êóêëèí, Þ. Í. Íèêèòåíêî, À. Ðàåâñêà,
Ì. Â. Ôðîíòàñüåâà; ËÈÒ — À. Ïîëÿíñêè; ËÔÂÝ —
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5 people, DLNP — 4 people, FLNR — 2 people, FLNP —
1 person, LIT — 1 person, VBLHEP — 1 person.

International Activities. For five years now the Uni-
versity Centre of JINR has been organizing the International
Summer Student Practice in the fields of research at JINR.
Like last year, according to the wishes of the participants,
the practice 2009 was divided into stages. From 5 to 26 July
the practice was organized for the students from Poland (22
people), the Czech Republic (13 people), Romania (12 peo-
ple), and Serbia (1 person). From 6 to 25 September repre-
sentatives from the Republic of South Africa — 23 students
and postgraduates — came for the practice.

During the first week of the practice, in the morning
time, there were information lectures given by representa-
tives of the Directorate of the Institute and scientists and
specialists of the Laboratories, including N. Russakovich,
D. Kamanin (Directorate); A. Gladyshev, V. Nesterenko,

J. Shukrinov (BLTP); G. Mitsin, E. Syresin (DLNP);
V. Zagrebaev, A. Popeko (FLNR); A. Belushkin,
V. Shvetsov (FLNP); E. Plekhanov, S. Shimansky
(VBLHEP); V. Korenkov, T. Strizh (LIT); S. Pakulyak
(UC); E. Krasavin, G. Timoshenko (LRB).

According to the well-established tradition, the major
part of the practice time was spent for the implementation
of the educational research projects, chosen by the partici-
pants beforehand from the list of the projects available on
the web-site of the University Centre (http://uc.jinr.ru) at
the Institute Laboratories. The supervisors of the projects
working with the participants of the practice 2009 were the
staff members of DLNP — I. Aleksandrov, R. Pivin,
G. Shelkov, J. Jurkovsky; FLNP — A. Kobzev, A. Kuklin,
J. Nikitenko, A. Raevska, M. Frontasyeva; LIT —
A. Polyanski; VBLHEP — D. Artemenkov, Kh. Mali-
novsky, M. Tokarev; FLNP — A. Artyukh, V. Khudoba,
G. Kaminsky, V. Kuzmin, O. Orelovich, V. Skuratov,
L. Standylo; LRB — M. Deperas-Kaminska, I. De-

Ó÷åáíî-íàó÷íûé öåíòð, ñåíòÿáðü. Ñòóäåíòû èç ÞÀÐ — ó÷àñòíèêè ìåæäóíàðîäíîé ëåòíåé ñòóäåí÷åñêîé ïðàêòèêè

The JINR University Centre, September. Students from the Republic of South Africa — the participants
of the International Summer Student Practice
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Ä. À. Àðòåìåíêîâ, Õ. Ìàëèíîâñêè, Ì. Â. Òîêàðåâ;
ËßÐ — À. Ã. Àðòþõ, Â. Õóäîáà, Ã. Êàìèíüñêè,
Â. À. Êóçüìèí, Î. Ë. Îðåëîâè÷, Â. À. Ñêóðàòîâ,
Ë. Ñòàíäèëî; ËÐÁ — Ì. Äåïåðàñ-Êàìèíüñêà, È. Äåïå-
ðàñ-Ñòàíäèëî. Ïî îêîí÷àíèè ðàáîòû íàä ïðîåêòàìè
ñòóäåíòû ïðåäñòàâèëè îò÷åòû-ïðåçåíòàöèè.

Òðåòèé, çàêëþ÷èòåëüíûé ýòàï ïðàêòèêè 2009 ã. íà-
÷àëñÿ ñ 18 îêòÿáðÿ. Òðåõíåäåëüíàÿ ïðàêòèêà áûëà ïðî-
âåäåíà äëÿ 16 ñòóäåíòîâ èç Åãèïòà.

Àñïèðàíòû ÓÍÖ, ñòóäåíòû ÌÃÓ, çàâåðøàþùèå
ñâîå îáðàçîâàíèå â Äóáíå, ñòóäåíòû óíèâåðñèòåòà
«Äóáíà» (âñåãî 16 ÷åëîâåê) ïðèíÿëè ó÷àñòèå â ðàáîòå
5-é Ìåæäóíàðîäíîé ëåòíåé øêîëû «ßäåðíûå ìåòîäû è
óñêîðèòåëè â áèîëîãèè è ìåäèöèíå», ïðîõîäèâøåé â

Áðàòèñëàâå ñ 6 ïî 15 èþëÿ 2009 ã. Èõ ïîåçäêà ñòàëà âîç-
ìîæíîé áëàãîäàðÿ ôèíàíñîâîé ïîääåðæêå äèðåêöèè
ÎÈßÈ.

Ó÷åáíî-íàó÷íûé öåíòð ïðèíèìàë ó÷àñòèå â ïîäãî-
òîâêå ïåðâîé Âñåðîññèéñêîé íàó÷íîé øêîëû äëÿ ìîëî-
äûõ ðîññèéñêèõ ó÷èòåëåé ôèçèêè â Åâðîïåéñêîì öåí-
òðå ÿäåðíûõ èññëåäîâàíèé (ÖÅÐÍ), êîòîðàÿ ïðîõîäèëà ñ
1 ïî 7 íîÿáðÿ. Îðãàíèçàöèîííî-òåõíè÷åñêîå îáåñïå÷å-
íèå øêîëû áûëî ïîääåðæàíî ãðàíòîì Ôåäåðàëüíîãî
àãåíòñòâà ïî íàóêå è èííîâàöèÿì. Ëåêòîðàìè øêîëû âû-
ñòóïèëè ñîòðóäíèêè ÎÈßÈ, ó÷àñòâóþùèå â ïðîåêòàõ
Åâðîïåéñêîãî öåíòðà ÿäåðíûõ èññëåäîâàíèé, à ñëóøà-
òåëÿìè øêîëû áûëè ó÷èòåëÿ ôèçèêè èç âñåõ ðåãèîíîâ
Ðîññèè.
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peras-Standylo. At the end of the work on the projects the
students presented their reports.

The third, final stage of the practice 2009 began on
18 October. Sixteen students from the Arab Republic of
Egypt came for a three-week practice.

Postgraduates of the University Centre, the students of
MSU, finishing their education in Dubna, students from the
Dubna International University (in total 16 people) partici-
pated in the work of the 5th international summer school
«Nuclear Methods and Accelerators in Biology and Medi-
cine», which took place in Bratislava from 6 to 15 July.

Their participation became possible due to the financial
support from the JINR Directorate.

The University Centre has began preparation of the
first all-Russia scientific school for young Russian teachers
of physics in the European Organization for Nuclear Re-
search (CERN), which was held from 1 to 7 November.
Technical organization of the school was supported by the
grant of the RF Federal Agency on Science and Innovation.
The JINR staff members participating in the CERN projects
lectured at the school, and the teachers of physics from all
regions of Russia were the listeners of the school.

Ó÷åáíî-íàó÷íûé öåíòð, îêòÿáðü.
Ìåæäóíàðîäíàÿ ïðàêòèêà ïî
íàïðàâëåíèÿì èññëåäîâàíèé ÎÈßÈ äëÿ
ñòóäåíòîâ èç Åãèïòà

The JINR University Centre, October.
International practice in JINR research
trends for Egyptian students
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À. Í. Ñèñàêÿí, À. Ñ. Ñîðèí

NICA: øàã â áóäóùåå

Ïðîåêò íîâîãî êîëëàéäåðà NICA äëÿ èçó÷åíèÿ
ñëîæíîãî è çàãàäî÷íîãî ÿâëåíèÿ — ñìåøàííîé ôàçû
êâàðê-ãëþîííîé ìàòåðèè — ïîÿâèëñÿ ñîâñåì íåäàâíî è
óæå óñïåë ïîëó÷èòü èçâåñòíîñòü ñðåäè ýêñïåðòîâ â îá-
ëàñòè ôèçèêè âûñîêèõ ýíåðãèé. Ñâåðõïðîâîäÿùèé âû-
ñîêîýíåðãåòè÷åñêèé óñêîðèòåëüíûé êîìïëåêñ òÿæåëûõ
èîíîâ íà âñòðå÷íûõ ïó÷êàõ NICA (Nuclotron-based Ion
Collider fAcility), êàê ñëåäóåò èç åãî íàçâàíèÿ, áàçèðóåò-
ñÿ íà óñêîðèòåëå ÿäåð — íóêëîòðîíå Ëàáîðàòîðèè ôè-
çèêè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàë-
äèíà Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé.
Ñèëüíûå íàó÷íûå øêîëû è òðàäèöèè Äóáíû, çàëîæåí-
íûå îñíîâàòåëÿìè ìåæäóíàðîäíîãî ÿäåðíîãî öåíòðà íà
ðîññèéñêîé çåìëå — Í. Í. Áîãîëþáîâûì, Ä. È. Áëî-
õèíöåâûì, Ã. Í. Ôëåðîâûì, È. Ì. Ôðàíêîì è äðóãèìè
êðóïíåéøèìè ó÷åíûìè, ñòàëè îñíîâîé äëÿ íåïðåðûâ-
íîãî ðàçâèòèÿ Èíñòèòóòà. Äàæå â ñàìûå ñëîæíûå âðå-
ìåíà ôèçèêè Äóáíû ïðîäîëæàëè ñâîé ïóòü ê âåðøèíàì
íàó÷íîãî çíàíèÿ. Ïðîåêò NICA — ÿðêîå ïðîäîëæåíèå

ýòîãî ïóòè. Ïðîåêòû òàêîãî ðîäà îáû÷íî äîëãî ñîçðåâà-
þò è ðåàëèçóþòñÿ äåñÿòèëåòèÿìè. Ñîñòîÿâøèéñÿ â
Äóáíå î÷åðåäíîé êðóãëûé ñòîë ïî îáñóæäåíèþ ôèçè÷å-
ñêîé ïðîãðàììû NICA ïðîäåìîíñòðèðîâàë ñòðåìè-
òåëüíûå òåìïû ðàçâèòèÿ è îñóùåñòâëåíèÿ ïðîåêòà âû-
ñîêîòåõíîëîãè÷íîãî óñêîðèòåëüíîãî êîìïëåêñà â Ðîñ-
ñèè.

Ðîññèÿ õî÷åò âîéòè â ãðóïïó ëèäåðîâ èííîâàöèîí-
íîãî ðàçâèòèÿ, íî ýòî ñëîæíàÿ çàäà÷à. Áûñòðî ñäâèíóòü
äåëî ñ ìåðòâîé òî÷êè ìîãóò òîëüêî ìîùíûå íàó÷íûå
ïðîåêòû ñ äåðçêîé íàó÷íîé ïðîãðàììîé è âûñîêèìè
òåõíîëîãè÷åñêèìè òðåáîâàíèÿìè ê òåõíèêå è ïðèáî-
ðàì. Èìåííî îíè ñïîñîáíû âûçâàòü âñïëåñê èííîâàöè-
îííîãî è ïðîìûøëåííîãî ðàçâèòèÿ.

Èññëåäîâàòåëüñêàÿ ãðóïïà Îáúåäèíåííîãî èíñòè-
òóòà ÿäåðíûõ èññëåäîâàíèé ïîä ðóêîâîäñòâîì àêàäåìè-
êà À. Í. Ñèñàêÿíà çàäóìàëà ðåàëèçîâàòü èìåííî òàêîé
ñìåëûé ïðîåêò ïîä èìåíåì NICA — ïðîåêò ñîçäàíèÿ
ñâåðõïðîâîäÿùåãî óñêîðèòåëüíîãî êîìïëåêñà òÿæåëûõ
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A. Sissakian, A. Sorin

NICA: Pacing Forward

The project of the new collider NICA for studies of an
intricate and mysterious phenomenon — the mixed phase
of the quark–gluon matter — has been only recently born;
nevertheless, it has already won renown among experts in
high energy physics. The superconducting high-energy ac-
celerator complex of heavy ions with colliding beams
NICA (Nuclotron-based Ion Collider fAcility), as it results
from its name, is based on the nuclei accelerator — the Nu-
clotron of the Veksler and Baldin Laboratory of High Ener-
gy Physics at the Joint Institute for Nuclear Research. Ro-
bust scientific schools and traditions of Dubna, established
by the founders of the international nuclear centre in the
territory of Russia — N. Bogoliubov, D. Blokhintsev,
G. Flerov, I. Frank and other famous scientists, laid the ba-
sis for continuous development of the Institute. Even in
hardest times Dubna physicists kept working for new scien-
tific results. The NICA project is a bright example of this
tradition. The round-table discussion in Dubna on the
NICA physics programme illustrated the fast tempo of the
project development and construction of the high-technolo-

gy accelerator complex in Russia, though such projects
usually take much time to mature and are implemented for
decades.

It is vital for Russia to become a member of the team of
innovation development leaders, but this task is far from
being easy. Only vigorous scientific projects with a daring
research programme and high technology requirements on
the equipment can set the work moving. It is these projects
that are capable of triggering off a breakthrough in innova-
tion and industry development.

A research group of the Joint Institute for Nuclear Re-
search, headed by one of the authors of this article Acad-
emician A. Sissakian, has conceived to implement exactly
such a daring project, NICA, to develop a superconducting
accelerator complex for heavy ions with colliding beams.
Physicists from Dubna and other Russian scientific cen-
tres — the Institute for Nuclear Research of RAS, the Insti-
tute of High Energy Physics, the Budker Institute for Nu-
clear Physics, the Scientific Research Institute for Nuclear
Physics of Moscow State University, the Institute of Theo-
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èîíîâ íà âñòðå÷íûõ ïó÷êàõ. Ýòó ñóïåðñîâðåìåííóþ
ìàøèíó ôèçèêè Äóáíû è åùå ðÿäà ðîññèéñêèõ èíñòè-
òóòîâ — ÈßÈ ÐÀÍ, ÃÍÖ ÈÔÂÝ, ÈßÔ èì. Ã. È. Áóäêå-
ðà, ÍÈÈßÔ ÌÃÓ, ÈÒÝÔ è äð. — ïëàíèðóþò èñïîëüçî-
âàòü äëÿ ïîèñêà ñìåøàííîé ôàçû ÿäåðíîé ìàòåðèè. Ðàç-
ðàáîòêà ïðîåêòà âåäåòñÿ ñ ñåðåäèíû 2006 ã. â òåñíîì
ñîòðóäíè÷åñòâå ñ âåäóùèìè èíñòèòóòàìè Ðîññèéñêîé
àêàäåìèè íàóê, Ðîñàòîìà, Ðîñíàóêè, Ðîñîáðàçîâàíèÿ,
ÌÃÓ è ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò». Â ðåçóëüòàòå
îñóùåñòâëåíèÿ ïðîåêòà áóäåò ñîçäàí óíèêàëüíûé óñêî-
ðèòåëüíûé êîìïëåêñ — êàñêàä ÷åòûðåõ óñêîðèòåëåé,
îäèí èç êîòîðûõ óæå ñóùåñòâóåò è íûíå äåéñòâóåò —
ñâåðõïðîâîäÿùèé èîííûé ñèíõðîòðîí íóêëîòðîí.

Íóêëîòðîí Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé
ñ áîëüøèì òðóäîì è íàïðÿæåíèåì ñèë ñîòðóäíèêîâ Èí-
ñòèòóòà áûë ïîñòðîåí â ñëîæíûå 1990-å è óæå óñïåë ïî-
ðàáîòàòü íà ïîëüçó ìèðîâîé íàóêè. Ïðàâäà, èç-çà áîëåå
÷åì ñêðîìíîãî ôèíàíñèðîâàíèÿ ýòîò óíèêàëüíûé
ñâåðõïðîâîäÿùèé óñêîðèòåëü íå äîñòèã òîãäà òåõ ïàðà-
ìåòðîâ ïó÷êà, äëÿ êîòîðûõ áûë çàäóìàí, — âîçìîæíî-

ñòè äîñòóïíîãî ïî òîãäàøíèì ñðåäñòâàì âàêóóìíîãî è
êðèîãåííîãî îáîðóäîâàíèÿ íå ïîçâîëèëè «ïîéòè ââåðõ
ïî ýíåðãèÿì». È âîò òåïåðü ïðîåêò NICA âäîõíóë â
íóêëîòðîí íîâóþ æèçíü è îòêðûë ïåðåä ôèçèêîé âûñî-
êèõ ýíåðãèé íîâûå ïåðñïåêòèâû.

Èññëåäîâàíèå ñâîéñòâ ÿäåðíîé ìàòåðèè — ôóíäà-
ìåíòàëüíàÿ çàäà÷à ñîâðåìåííîé ôèçèêè âûñîêèõ ýíåð-
ãèé. Ýêñïåðèìåíòû çäåñü âåäóòñÿ íà ñâåðõìàëûõ ìàñ-
øòàáàõ — â ìèëëèîí ðàç ìåíüøå íàíîìåòðà. Ðåøåíèå
æå ýòîé ôóíäàìåíòàëüíîé çàäà÷è íå òîëüêî îòêðûâàåò
íîâûå ãîðèçîíòû íàøåìó âçãëÿäó íà ìèð, ïîçâîëÿÿ ðà-
çîáðàòüñÿ â ýâîëþöèè Âñåëåííîé, íî è ñîçäàåò îñíîâó
äëÿ ðàçâèòèÿ íîâûõ òåõíîëîãèé íà ñâåðõìàëûõ ìàñ-
øòàáàõ.

Åñòü ãèïîòåçà, ÷òî ïîäîáíî êèïåíèþ âîäû, êîãäà
îäíîâðåìåííî â êàñòðþëå áóðëÿò âîäà è ïàð, ó êâàðê-
ãëþîííîé ìàòåðèè òîæå ñóùåñòâóåò ñìåøàííàÿ ôàçà.
Ñìåøàííàÿ ôàçà àäðîííîé ìàòåðèè äîëæíà âêëþ÷àòü
îäíîâðåìåííî ñâîáîäíûå êâàðêè, ãëþîíû è ïðîòîíû ñ
íåéòðîíàìè, âíóòðè êîòîðûõ êâàðêè óæå ñâÿçàíû —

8

retical and Experimental Physics — plan to use this super
modern facility to search for the mixed phase of nuclear
matter. The project has been under development since 2006
in close cooperation with leading institutions of the Rus-
sian Academy of Sciences, the State Corporation on Atom-
ic Energy Rosatom, the Federal Agency on Science and In-
novations, the Federal Agency on Education, Moscow
State University, and the Russian Scientific Centre «Kur-
chatov Institute». The accomplishment of the project will
result in the construction of a unique accelerator com-
plex — a cascade of four accelerators, one of which already

operates — the superconducting ion synchrotron called the
Nuclotron.

The Nuclotron of the JINR Laboratory of High Energy
Physics was constructed with much effort and hardship in
the difficult times of the 1990s. Its operation was useful for
the world science, but, due to insufficient financing, this
unique superconducting accelerator did not manage to
reach the scheduled beam parameters — the capacity of the
affordable at that time vacuum and cryogenic equipment
did not allow further energy increase. Today the NICA pro-

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 9 ñåíòÿáðÿ. 4-é êðóãëûé ñòîë «Ôèçèêà íà êîëëàéäåðå NICA»

Bogoliubov Laboratory of Theoretical Physics, 9 September. The 4th round-table discussion «Physics at the NICA Collider»
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ñêëååíû ãëþîíàìè. Åñëè ïîñìîòðåòü íà ôàçîâóþ äèà-
ãðàììó â êîîðäèíàòàõ òåìïåðàòóðà–ïëîòíîñòü áàðèî-
íîâ, òî ãðàíèöà ñîñòîÿíèé «àäðîííàÿ è êâàðê-ãëþîííàÿ
ïëàçìà» ïðåäñòàâëÿåò ñîáîé âîâñå íå òîíêóþ ëèíèþ íà
ýòîì ãðàôèêå, à öåëóþ îáëàñòü, ðàçìåð è ôîðìó êîòîðîé
ïîêà òðóäíî ïðåäñêàçàòü. Â ýòîé îáëàñòè ôàçîâîé äèà-
ãðàììû, íàçâàííîé «äóáíåíñêàÿ ïîëÿíà», êàê ðàç è ñó-
ùåñòâóåò ñìåøàííàÿ ôàçà àäðîííîé ìàòåðèè.

Êîëëàéäåð NICA, ñòðîèòåëüñòâî êîòîðîãî ïëàíè-
ðóåòñÿ çàâåðøèòü ê 2015 ã., ñõåìàòè÷íî âûãëÿäèò òàê.
Èñòî÷íèê òÿæåëûõ èîíîâ KRION ïîñûëàåò ÿäðà â ëè-
íåéíûé óñêîðèòåëü, êîòîðûé áóäåò ñîçäàí ñïåöèàëè-
ñòàìè Èíñòèòóòà ôèçèêè âûñîêèõ ýíåðãèé (Ïðîòâèíî).
Äàëåå ïó÷îê ïîïàäàåò â áóñòåð-ñèíõðîòðîí, ãäå ÷àñòè-
öû ðàçãîíÿþòñÿ äî íóæíîé ýíåðãèè. Îòòóäà 34 ñãóñòêà
èç 10 ìèëëèàðäîâ ÿäåð â êàæäîì ïåðåìåùàþòñÿ â íó-
êëîòðîí è, âûñòðàèâàÿñü òàì ñâåðõïðîâîäÿùèìè ìàã-
íèòàìè â òîí÷àéøóþ íèòü äëèíîé 30 ñì, ðàçëåòàþòñÿ â
âèäå äâóõ âñòðå÷íûõ ïó÷êîâ èç 17 ñãóñòêîâ ÿäåð —
êàæäûé â ñâîå êîëüöî èîííîãî êîëëàéäåðà äëèíîé
225 ì.

Äâà êîëüöà êîëëàéäåðà äîëæíû ïåðåñå÷üñÿ â äâóõ
òî÷êàõ, îñíàùåííûõ äåòåêòîðàìè. Îäèí èç íèõ — ìíî-
ãîöåëåâîé äåòåêòîð MPD (MultiPurpose Detector). Îí
ñìîæåò âûÿâèòü íàëè÷èå ñìåøàííîé ôàçû è ðÿä äðóãèõ

çàêîíîìåðíîñòåé â ýòîé îáëàñòè ýíåðãèè. Äåòåêòîð
ïðîåêòèðóåòñÿ òàê, ÷òîáû «çàñå÷ü» ÷àñòèöû, âûëåòàþ-
ùèå èç òî÷êè ñîóäàðåíèÿ ïó÷êîâ ïî âñåì âîçìîæíûì
íàïðàâëåíèÿì. Äëÿ ñîçäàíèÿ ïðèáîðà ñ òàêèì âûñîêèì
óðîâíåì ÷óâñòâèòåëüíîñòè ïîòðåáóþòñÿ ïðèíöèïèàëü-
íî íîâûå òåõíîëîãè÷åñêèå ðåøåíèÿ.

Äðóãîé äåòåêòîð ïëàíèðóåòñÿ äëÿ ñïèíîâîé ïðî-
ãðàììû èññëåäîâàíèé. Ïîëÿðèçàöèÿ ÷àñòèö — åùå
îäíà òàéíà ìèðîçäàíèÿ. Òåîðåòèêè Äóáíû ëåëåþò íàäå-
æäó, ÷òî è ýòó òàéíó ïîìîãóò ðàñêðûòü ýêñïåðèìåíòû
íà êîëëàéäåðå NICA, ïðîåêòèðóåìîì ñîâìåñòíî ñî ñïå-
öèàëèñòàìè íîâîñèáèðñêîãî Èíñòèòóòà ÿäåðíîé ôèçè-
êè èì. Ã. È. Áóäêåðà — ïåðâîïðîõîäöàìè óñêîðèòåëü-
íûõ òåõíîëîãèé íà âñòðå÷íûõ ïó÷êàõ.

Â Äóáíå ïîëíûì õîäîì èäóò ðàáîòû ïî ìîäåðíèçà-
öèè íóêëîòðîíà: ïðèíöèïèàëüíî óëó÷øåí âàêóóì â
êîëüöå, ïîëíîñòüþ ìîäåðíèçèðîâàí êðèîãåííûé êîì-
ïëåêñ — ñåðäöå ñâåðõïðîâîäÿùåãî óñêîðèòåëÿ. Îáíî-
âëåíà ñèñòåìà ïèòàíèÿ, óñòàíàâëèâàåòñÿ ñîâðåìåííîå
äèàãíîñòè÷åñêîå îáîðóäîâàíèå, èäåò ðàáîòà ïî ñîçäà-
íèþ íîâîãî èñòî÷íèêà èîíîâ. Ïàðàëëåëüíî ïðîäâèãàåò-
ñÿ ðàçðàáîòêà òåõíè÷åñêîãî ïðîåêòà óñêîðèòåëüíîãî
êîìïëåêñà NICA è êîíöåïòóàëüíîãî ïðîåêòà ýêñïåðè-
ìåíòàëüíîé óñòàíîâêè.
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ject has inspired the Nuclotron with a new life and opened
new prospects for high energy physics.

Studies of the properties of nuclear matter are a funda-
mental task for modern high energy physics. Experimental
research is conducted in this domain on a super small
scale — million times less than a nanometer. The solution
of this fundamental task not only opens new horizons for
our world perception, enabling us to decipher the Universe
evolution, but also lays the basis for the development of
new techniques on the super small scale.

In a certain hypothesis, quark–gluon matter has a
mixed phase, like water that boils in the pot simultaneously
with vapour. The mixed phase of hadron matter should in-
clude simultaneously free quarks, gluons and protons with
neutrons inside which quarks are already constrained —
glued with gluons. In the phase diagram in baryon tempera-
ture-density coordinates, the border of the states «hadron
and quark–gluon plasma» is not a thin line but a domain
whose size and shape is still difficult to predict. It is in this
domain called «the Dubna meadow» where the mixed
phase of hadron matter exists.

The NICA collider, whose construction is planned to
have been accomplished by 2015, can be schematically de-

scribed as follows: the heavy-ion source KRION propels
nuclei into the linear accelerator that will be constructed by
specialists from the Institute of High Energy Physics in
Protvino. Then the beam comes into the booster syn-
chrotron where particles are accelerated up to the necessary
energy. Thirty-four bunches consisting of 10 milliard nu-
clei each are transported into the Nuclotron and, being lined
up into a thinnest thread 30 cm long with superconducting
magnets, scatter in the form of two colliding beams of 17
bunches — each into its own ring of the 225 m long ion col-
lider.

The two rings of the collider must intersect in two
points equipped with detectors. One of them is the Multi-
Purpose Detector (MPD). It will be able to detect the exis-
tence of the mixed phase and a number of other regularities
in this energy range. The detector is designed to «spot» par-
ticles that dash from the beam colliding point in all possible
directions. It will be necessary to apply principally new
technological approaches to develop a device with the level
of sensitivity that high.

Another detector is planned for the spin programme.
Particle polarization is one more mystery of the Universe.
Dubna theoreticians hope that they will be able to unravel it
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Â öåíòðå NICA, ñîçäàííîì â ðàìêàõ Ëàáîðàòîðèè
ôèçèêè âûñîêèõ ýíåðãèé, íàä ïðîåêòîì íîâîãî óñêîðè-
òåëüíîãî êîìïëåêñà è ýêñïåðèìåíòàëüíûõ óñòàíîâîê
ðàáîòàåò íåñêîëüêî ãðóïï âûñîêîêëàññíûõ ñïåöèàëè-
ñòîâ èç ðàçíûõ ëàáîðàòîðèé Èíñòèòóòà. Ýòî òåîðåòèêè,
ïðîãðàììèñòû, ñïåöèàëèñòû ïî óñêîðèòåëüíîé òåõíè-
êå, ìåòîäèñòû è ôèçèêè-ýêñïåðèìåíòàòîðû. Îáùåå ðó-
êîâîäñòâî öåíòðîì îñóùåñòâëÿåò ñîðóêîâîäèòåëü ïðî-
åêòà NICA, çàìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè òåîðå-
òè÷åñêîé ôèçèêè ïðîôåññîð À. Ñ. Ñîðèí. Ðàáîòàìè ïî
ñîçäàíèþ óñêîðèòåëüíîãî êîìïëåêñà ðóêîâîäèò
÷ëåí-êîððåñïîíäåíò ÐÀÍ È. Í. Ìåøêîâ. Åãî ó÷åíèê —
çàìåñòèòåëü ãëàâíîãî èíæåíåðà ÎÈßÈ Ã. Â. Òðóáíè-
êîâ — âîçãëàâëÿåò ïðîöåññ ìîäåðíèçàöèè íóêëîòðîíà.
Äåÿòåëüíîñòü êîëëåêòèâà ðàçðàáîò÷èêîâ
ìíîãîöåëåâîãî äåòåêòîðà MPD íàïðàâëÿåò äèðåêòîð
Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé ïðîôåññîð
Â. Ä. Êåêåëèäçå.

Ñòðîèòåëüñòâî ñîâðåìåííûõ ýêñïåðèìåíòàëüíûõ
óñòàíîâîê íåâîçìîæíî áåç äåòàëüíîé òåõíè÷åñêîé ïðî-
ðàáîòêè, è ëàáîðàòîðèÿ ñòàðàåòñÿ ïðèâëåêàòü íàèáîëåå
êâàëèôèöèðîâàííûõ èíæåíåðîâ-êîíñòðóêòîðîâ. Îäèí
èç íèõ, Í. Ä. Òîïèëèí, âåðíóëñÿ â Äóáíó èç Øâåéöà-
ðèè, ãäå, ðàáîòàÿ â ÖÅÐÍ, îòâå÷àë çà ñîçäàíèå òîðöåâîé
êàëîðèìåòðèè óñòàíîâêè ATLAS íà áîëüøîì àäðîííîì

êîëëàéäåðå. Ñåãîäíÿ îí ÿâëÿåòñÿ ãëàâíûì êîíñòðóêòî-
ðîì êîìïëåêñà NICA. Òî, ÷òî â Äóáíó âîçâðàùàþòñÿ
êîíñòðóêòîðû, — õîðîøèé çíàê. Âåäü èìåííî îíè ìàñ-
ñîâî óåõàëè íà Çàïàä, êîãäà ñòàëà ðàçâàëèâàòüñÿ ðîñ-
ñèéñêàÿ íàóêà. À òàì èõ âûñîêàÿ êâàëèôèêàöèÿ áûëà è
îñòàåòñÿ âîñòðåáîâàííîé. Ðàç ôèçèêè è èíæåíåðû åäóò
â Äóáíó, çíà÷èò, Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èñ-
ñëåäîâàíèé — íà âåðíîì ïóòè.

Ñîçäàíèå óñêîðèòåëÿ — äåëî æèâîå, òåñíî ñâÿçàí-
íîå ñ òå÷åíèåì ðåàëüíûõ ñîáûòèé. Ïîýòîìó è ïðîãðàì-
ìà òàêîé ìàøèíû, è, ñîîòâåòñòâåííî, êîíöåïöèÿ êîí-
ñòðóêòèâíûõ ýëåìåíòîâ óñêîðèòåëüíîãî êîìïëåêñà íà-
õîäÿòñÿ â äèíàìèêå äî ñàìîãî íà÷àëà ñòðîèòåëüñòâà
ìàñøòàáíîãî ñîîðóæåíèÿ.

Âåñíîé íûíåøíåãî ãîäà âûøëà â ñâåò ïåðâàÿ âåð-
ñèÿ èçäàíèÿ «Áåëàÿ êíèãà ïðîåêòà NICA». Êíèãà ïîñòî-
ÿííî ïîïîëíÿåòñÿ íîâûìè ñòðàíèöàìè è îòêðûòà äëÿ
âñåõ, êòî õî÷åò âíåñòè â íåå ñâîé âêëàä (http://theor.
jinr.ru/twiki-cgi/view/NICA/WebHome). Åå ñîäåðæàíèå
êàê ðàç è ïðåäñòàâëÿåò ñîáîé ôèçè÷åñêóþ îñíîâó ïðî-
ãðàììû ýêñïåðèìåíòîâ íà ïðîåêòèðóåìîì óñêîðèòåëü-
íîì êîìïëåêñå. Äëÿ îáñóæäåíèÿ ýòîé ïðîãðàììû ïðî-
âîäèëñÿ ÷åòâåðòûé êðóãëûé ñòîë «Ôèçèêà íà êîëëàéäå-
ðå NICA». Âåäü Äóáíà — íåîòúåìëåìàÿ ÷àñòü ìèðîâîãî
íàó÷íîãî ñîîáùåñòâà, à ýòî çíà÷èò, ÷òî óðîâåíü èññëå-
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with the experiments at the NICA collider designed togeth-
er with specialists from the Budker Institute for Nuclear
Physics (Novosibirsk) — pioneers in colliding beam accel-
erator technology.

The upgrading of the Nuclotron is full underway in
Dubna: the vacuum in the ring has been basically im-
proved; the cryogenic complex — the heart of the super-
conducting accelerator — has been completely upgraded.
The power system has been updated; modern diagnostic
equipment is being installed; a new ion source is under de-
velopment. Simultaneously, the technical project of the
NICA accelerator complex and the project concept are
elaborated.

Several groups of highly trained specialists from dif-
ferent laboratories of JINR work in the NICA Centre orga-
nized within the laboratory. They are busy implementing
the project of the new accelerator complex and experimen-
tal facilities. There are theoreticians, programmers, accel-
erator engineers, coordinators and experimental physicists
among them. Deputy Director of the Laboratory of Theo-
retical Physics Professor A. Sorin, a co-supervisor of the
NICA project, is the general leader of the Centre. RAS Cor-
responding Member I. Meshkov heads the activities on the

accelerator complex development. His pupil, Deputy Chief
Engineer of JINR G. Trubnikov, is the leader of the Nu-
clotron upgrading procedure. Director of the Laboratory of
High Energy Physics Professor V. Kekelidze heads the
team of designers of the MPD.

The construction of modern experimental facilities is
impossible without a detailed technical analysis, and the
laboratory seeks to involve most qualified engineers and
designers in the process. One of them, N. Topilin, has come
back to Dubna from Switzerland where, working at CERN,
he was responsible for the elaboration of the front-end
calorimetry of the ATLAS facility at the Large Hadron Col-
lider. Today he is chief designer of the NICA complex. It is
a good sign that designers come back to Dubna. Once they
left for the West when the Russian Science was in decay. In
western countries their high qualification has always been
in demand. And the fact that physicists and engineers re-
turn to Dubna shows that the Joint Institute for Nuclear
Research has chosen the right way.

The development of an accelerator is itimately con-
nected with the course of real-time events. Therefore, the
programme for such a facility and the concept of construc-
tion elements of the complex are dynamically interrelated
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äîâàíèé â Äóáíå, êà÷åñòâî áàçîâûõ óñòàíîâîê äîëæíû
áûòü ñàìûìè âûñîêèìè è ïðèâëåêàòü ê ñîâìåñòíîé
ðàáîòå âñåõ çàèíòåðåñîâàííûõ ïàðòíåðîâ.

Äëÿ ó÷àñòèÿ â ðàçðàáîòêå ôèçè÷åñêîé ïðîãðàììû
êîëëàéäåðà â Äóáíó íà êðóãëûé ñòîë áûëè ïðèãëàøåíû
82 àêòèâíî ðàáîòàþùèõ â îáëàñòè ôèçèêè òÿæåëûõ èî-
íîâ ýêñïåðòà èç ñàìûõ èçâåñòíûõ ÿäåðíûõ öåíòðîâ 16
ñòðàí ìèðà (â òîì ÷èñëå èç 6 ãîñóäàðñòâ-ó÷àñòíèêîâ
ÎÈßÈ è 4 ãîñóäàðñòâ, ÿâëÿþùèõñÿ àññîöèèðîâàííûìè
÷ëåíàìè Èíñòèòóòà). Çàèíòåðåñîâàëèñü ïðîãðàììîé è
ìåòîäèêàìè ýêñïåðèìåíòîâ íà óñòàíîâêå NICA è äðó-
çüÿ-êîíêóðåíòû — ïðåäñòàâèòåëè ýêñïåðèìåíòàëüíûõ
êîëëàáîðàöèé âåäóùèõ êðóïíûõ óñêîðèòåëåé, ïðåäíà-
çíà÷åííûõ äëÿ àíàëîãè÷íûõ èññëåäîâàíèé, —
RHIC/BNL (ÑØÀ), SPS/CERN (Øâåéöàðèÿ) è
FAIR/GSI (Ãåðìàíèÿ). Èç Ãåðìàíèè ïðèáûëà ñàìàÿ
ìíîãî÷èñëåííàÿ èíîñòðàííàÿ äåëåãàöèÿ — 9 ýêñïåð-
òîâ, â ÷èñëå êîòîðûõ áûë è ðóêîâîäèòåëü êîëëàáîðàöèè
CBM íà óñòàíîâêå FAIR ïðîôåññîð Ï. Çåíãåð.

Êàíâîé äëÿ äèñêóññèè çà êðóãëûì ñòîëîì ñòàëè òå-
ìàòè÷åñêèå íàïðàâëåíèÿ, çàäàííûå âîçìîæíîñòÿìè
êîëëàéäåðà NICA. Ýêñïåðòû îáñóæäàëè îáùèå àñïåêòû
èññëåäîâàíèÿ ÿäåðíîé ìàòåðèè â ýêñïåðèìåíòàõ ïî
ñòîëêíîâåíèþ ðåëÿòèâèñòñêèõ òÿæåëûõ èîíîâ; íîâûå
ñîñòîÿíèÿ ÿäåðíîé ìàòåðèè ïðè âûñîêèõ áàðèîííûõ

ïëîòíîñòÿõ; ëîêàëüíîå íàðóøåíèå P- è CP-÷åòíîñòè â
ãîðÿ÷åé ÿäåðíîé ìàòåðèè (êèðàëüíûé ìàãíèòíûé ýô-
ôåêò); ýëåêòðîìàãíèòíûå âçàèìîäåéñòâèÿ è âîññòàíîâ-
ëåíèå êèðàëüíîé ñèììåòðèè; ìåõàíèçìû ìíîãî÷àñòè÷-
íîãî ðîæäåíèÿ; êîððåëÿöèîííóþ ôåìòîñêîïèþ è ôëóê-
òóàöèè; ýôôåêòû ïîëÿðèçàöèè è ñïèíîâóþ ôèçèêó íà
óñêîðèòåëå NICA. Èñõîäÿ èç ôèçè÷åñêîé ïðîãðàììû
óòî÷íÿëèñü äåòàëè ñòðàòåãèè ðàçâèòèÿ ìíîãîöåëåâîãî
äåòåêòîðà MPD è ïëàíèðóåìîãî ñïèíîâîãî äåòåêòîðà
SPD.

Áîëüøóþ àêòèâíîñòü â ðàçðàáîòêå ïðîåêòà ïðîÿâè-
ëè ðîäñòâåííûå ÎÈßÈ ðîññèéñêèå è çàðóáåæíûå ôèçè-
÷åñêèå èíñòèòóòû. Àêòèâíî ïîääåðæàëà ðàçâèòèå ïðî-
åêòà NICA â Äóáíå è ðîññèéñêàÿ íàó÷íàÿ äèàñïîðà çà
ðóáåæîì, â òîì ÷èñëå âûõîäöû èç Äóáíû. Íàïðèìåð,
Áðóêõåéâåíñêóþ íàöèîíàëüíóþ ëàáîðàòîðèþ (ÑØÀ) â
äèñêóññèè ïðåäñòàâëÿë ðóêîâîäèòåëü òåîðåòè÷åñêîãî
îòäåëà ëàáîðàòîðèè ïðîôåññîð Ä. Õàðçååâ. È ýòî ïîêà-
çàòåëü âûñîêîãî, ìèðîâîãî óðîâíÿ çàÿâëåííûõ äóáíåí-
ñêèìè ôèçèêàìè è èíæåíåðàìè âîçìîæíîñòåé äëÿ ïåð-
ñïåêòèâíûõ íàó÷íûõ èññëåäîâàíèé.

Ðåçþìèðóÿ èòîãè ñîáûòèÿ, ìîæíî ñêàçàòü, ÷òî â îò-
íîøåíèè öåëåñîîáðàçíîñòè è îñóùåñòâèìîñòè ïðîåêòà
NICA â ìèðîâîì ýêñïåðòíîì íàó÷íîì ñîîáùåñòâå ïðî-
èçîøëè ñóùåñòâåííûå, êà÷åñòâåííûå èçìåíåíèÿ ïî

11

from the very beginning of the erection of this large-scale
machine.

The first version of «The White Book of the NICA Pro-
ject» has been issued in spring this year. It is constantly re-
plenished with new pages and is open for everybody who
wants to contribute to the project (http://theor.jinr.ru/twi-
ki-cgi/view/NICA/WebHome). Its contents are actually the
physics basis of the experimental programme at the accel-
erator complex. The fourth round-table discussion «Phy-
sics at the NICA Collider» dealt exactly with this pro-
gramme. It should be kept in mind that Dubna is an integral
part of the world scientific community, and it means that the
research level in Dubna and the quality of the facilities must
be the highest and attract all interested partners to join the
work.

Eighty-two experts in heavy ion physics from most fa-
mous nuclear centres in 16 countries of the world (includ-
ing those in 6 JINR Member States and 4 JINR Associate
Members) were invited to take part in the round-table dis-
cussion. Representatives of experimental collaborations of
leading large accelerators for the similar kind of re-
search — our friends and rivals — RHIC/BNL (USA),
SPS/CERN (Switzerland) and FAIR/GSI (Germany) also

showed interest in this programme. The delegation from
Germany was the most representative — 9 experts, includ-
ing the leader of the CBM collaboration at FAIR P. Zenger.

Specifications of the NICA collider were the main top-
ic of the discussions: experts analyzed the main aspects of
nuclear matter research in experiments on relativistic heavy
ion collisions; new states of nuclear matter at high baryonic
densities; local P- and CP-parity violation in hot nuclear
matter (the chiral magnetic effect); electromagnetic inter-
actions and restoration of the chiral symmetry; mechanisms
of multiparticle production; correlation femtoscopy and
fluctuations; polarization effects and spin physics at the
NICA accelerator. Based on the physics programme, details
of the strategy to develop the multipurpose detector MPD
and the spin detector SPD were discussed.

Russian and foreign physics institutions took an active
part in the elaboration of the project. Russian scientists who
work abroad, including those who come from Dubna, were
also eager supporters of the NICA project. For example, in
the discussions the Brookhaven National Laboratory
(USA) was represented by the leader of the theoretical de-
partment of the laboratory Professor D. Kharzeev. These
facts demonstrate the high world-class level of advantages
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ñðàâíåíèþ ñ íåäàëåêèì ïðîøëûì. «Ìû òâåðäî ïîääåð-
æèâàåì ðåàëèçàöèþ ïðîåêòà êîëëàéäåðà NICA è óáå-
æäåíû, ÷òî åñëè ýòîò ïðîåêò áóäåò ðåàëèçîâàí â ïëàíè-
ðóåìûå ñðîêè, òî îí âíåñåò âûäàþùèéñÿ âêëàä â íàøè
çíàíèÿ î ñâîéñòâàõ ñâåðõïëîòíîé ìàòåðèè… Óíèêàëü-
íàÿ âîçìîæíîñòü ðåàëèçîâàòü ïðîåêò NICA â Äóáíå íå
äîëæíà áûòü óïóùåíà», — ïðèøëè ê ìíåíèþ ó÷àñòíè-
êè äèñêóññèè â ñîâìåñòíîì ìåìîðàíäóìå ïî èòîãàì
îáñóæäåíèÿ.

Ðàçâèòèå èññëåäîâàíèé â îáëàñòè ôèçèêè òÿæåëûõ
èîíîâ áóäåò ïîääåðæàíî â ÎÈßÈ èçäàíèåì íîâîãî íà-
ó÷íîãî æóðíàëà «Ñòîëêíîâåíèÿ òÿæåëûõ èîíîâ», ïåð-
âûé âûïóñê êîòîðîãî ïîÿâèòñÿ óæå â 2010 ã.

Ïîäòâåðæäåíèåì òîãî, ÷òî Îáúåäèíåííûé èíñòè-
òóò ÿäåðíûõ èññëåäîâàíèé ñòàë èãðàòü åùå áîëåå çàìåò-
íóþ ðîëü íà ìåæäóíàðîäíîé àðåíå, ñòàë âûáîð Äóáíû â
êà÷åñòâå ìåñòà ïðîâåäåíèÿ â 2010 ã. îäíîé èç ñàìûõ
çíà÷èòåëüíûõ ìåæäóíàðîäíûõ êîíôåðåíöèé â îáëàñòè
òÿæåëîèîííûõ ñòîëêíîâåíèé ïðè âûñîêèõ ýíåðãèÿõ
«Critical Point and Onset of Deconfinement» («Êðèòè-
÷åñêàÿ òî÷êà è íà÷àëî äåêîíôàéíìåíòà»). Ýñòàôåòó
Äóáíå ïåðåäàëà Áðóêõåéâåíñêàÿ íàöèîíàëüíàÿ ëàáîðà-
òîðèÿ.

À. Â. Çàðóáèí, Ñ. Â. Øìàòîâ

Ó÷àñòèå ÎÈßÈ
â ïðîåêòå CMS

Â òå÷åíèå 2008–2009 ãã. óñèëèÿ ãðóïïû ÎÈßÈ â
ýêñïåðèìåíòå CMS [1] áûëè ñêîíöåíòðèðîâàíû íà òåõ-
íè÷åñêîì îáñëóæèâàíèè, ââîäå â ýêñïëóàòàöèþ è êàëè-
áðîâêàõ äåòåêòîðîâ â ðàìêàõ îòâåòñòâåííîñòè ÎÈßÈ çà
èçãîòîâëåíèå òîðöåâîãî àäðîííîãî êàëîðèìåòðà
(HE) [2] è êàìåð ïåðåäíèõ ìþîííûõ ñòàíöèé
(ME1/1) [3].

Ñ öåëüþ ïîëó÷åíèÿ êàëèáðîâîê äëÿ «ïåðâîãî äíÿ
ðàáîòû LHC» áûëè îáðàáîòàíû è ïðîàíàëèçèðîâàíû
äàííûå, íàáðàííûå CMS âî âðåìÿ ðàçëè÷íûõ èçìåðå-
íèé: êîìáèíèðîâàííîãî òåñòà êàëîðèìåòðè÷åñêîé ñè-
ñòåìû CMS íà ïó÷êàõ SPS, íà êîñìè÷åñêèõ ìþîíàõ ïðè
âêëþ÷åííîì è âûêëþ÷åííîì ìàãíèòíîì ïîëå è ïåðâîãî
ñåàíñà íà ïó÷êàõ LHC â 2008 ã. [4]. Èçó÷åíû ýíåðãåòè-
÷åñêîå ðàçðåøåíèå êîìáèíèðîâàííîé òîðöåâîé êàëîðè-
ìåòðèè, âêëþ÷àÿ àäðîííóþ (ÍÅ), ýëåêòðîìàãíèòíóþ
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proposed by Dubna physicists and engineers for advanced
scientific research.

Summing up the events, it is possible to say that the ex-
pediency and feasibility of the NICA project on the world
scientific expertise level has had considerable qualitative
evaluations. «We strongly support the implementation of
the NICA collider project and we are sure that if the project
is completed in time it will make an outstanding contribu-
tion to our knowledge about the properties of the super-
dense matter… The unique opportunity to put the NICA
project into action in Dubna must not be missed», says the
joint Memorandum on the discussion results.

A new scientific journal «Heavy Ion Collisions» will
accompany the research in the field of heavy ion physics at
JINR. Its first issue will be released in 2010.

Dubna has been chosen the place to hold one of most
important international conferences on heavy ion collisions
at high energies «Critical Point and Onset of Deconfine-
ment» in 2010. It was the Brookhaven National Laboratory
that passed the baton to Dubna.

A. Zarubin, S. Shmatov

JINR Participation
in the CMS Project

During 2008–2009 shutdown, efforts of the JINR
group in the CMS experiments [1] have been focused on
the maintenance, commissioning and calibration of the in-
ner endcap detectors, where RDMS bears full responsibili-
ty on Endcap Hadron Calorimeters (HE) [2] and First For-
ward muon Stations (ME1/1) [3].

To derive the «first-day» calibration coefficients, the
experimental data collected by the CMS detectors during
Magnetic and Cosmic Test (MTCC) 2006, combined end-
cap calorimetry test beam 2007, Global Runs with and
without magnetic fields, and the first LHC run (Halo Beam
Data) in 2008 were processed and analyzed [4]. The energy
resolution (with and without corrections) of combined end-
cap calorimetry, including hadron calorimeter (HE), elec-
tromagnetic calorimeter (EE) and preshower (ES), as well
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(ÅÅ) è ïðåäëèâíåâóþ (ES) ñèñòåìû, äëÿ èíòåðâàëà
ýíåðãèé ïèîíîâ SPS îò 4 äî 300 ÃýÂ (ñ óòî÷íåíèåì è áåç
óòî÷íåíèÿ), à òàêæå ñîîòâåòñòâóþùèå îòíîøåíèÿ ðå-
êîíñòðóèðîâàííîé ýíåðãèè ê òî÷íîé ýíåðãèè. Ýíåðãå-
òè÷åñêîå ðàçðåøåíèå òîðöåâîé êàëîðèìåòðèè äëÿ îò-
äåëüíûõ àäðîíîâ èìååò êîíñòàíòíûé ÷ëåí —
(3,9 ± 0,1) %, ñòîõàñòè÷åñêèé — (114 ± 0,7) %. Èçìåðå-
íî ïðîñòðàíñòâåííîå ðàçðåøåíèå HE äëÿ ðàçíûõ çíà÷å-
íèé àçèìóòàëüíîãî óãëà è ýíåðãèé ïèîíîâ [6]. Ââèäó
ãðàíóëÿðíîñòè ES, EE è HE äëÿ ñëó÷àÿ ñðàáàòûâàíèÿ
ES è ÅÅ êîîðäèíàòíàÿ òî÷íîñòü îïðåäåëÿåòñÿ ïîñëåä-
íèìè è, íåñîìíåííî, áóäåò ëó÷øå 7 ìì. Äëÿ ñëó÷àÿ ñðà-
áàòûâàíèÿ òîëüêî ÍÅ ñ èñïîëüçîâàíèåì ðàçðàáîòàííî-
ãî ìåòîäà ïîêàçàíî, ÷òî êîîðäèíàòíàÿ òî÷íîñòü ëó÷øå
3 ñì äëÿ ïèîíîâ ñ ýíåðãèåé áîëüøå 20 ÃýÂ.

Àíàëèç âëèÿíèÿ ìàãíèòíîãî ïîëÿ íà ôèçè÷åñêèå
õàðàêòåðèñòèêè HE ïîêàçàë, ÷òî ñèãíàë â ñöèíòèëëÿòî-
ðå óâåëè÷èâàåòñÿ â ïðèñóòñòâèè ïîëÿ íà 7,6 % è íàñû-
ùàåòñÿ â èíòåðâàëå çíà÷åíèé ìàãíèòíîãî ïîëÿ îò 2 äî
4 Òë. Ñèãíàë ñ ôîòîäèîäîâ âîçðàñòàåò ñ 1,1 % â ïåðåä-
íåé ÷àñòè êàëîðèìåòðà äî 1,8 % â åãî çàäíåé ÷àñòè.

Ñ ïîìîùüþ êàëèáðîâêè íà ðàäèîàêòèâíîì èñòî÷-
íèêå ðåçóëüòàòû êàëèáðîâêè íà ïó÷êå áûëè ïåðåíåñåíû
íà ðåàëüíûé ÍÅ. Ïðîâåðêà êàëèáðîâî÷íûõ êîíñòàíò
êàëîðèìåòðèè áûëà îñóùåñòâëåíà íà êîñìè÷åñêèõ ìþ-

îíàõ [4, 5]. Áûëî ïîêàçàíî, ÷òî ìþîíû îñòàâëÿþò â HE
ýíåðãèþ, ðàâíóþ 2,83 ÃýÂ; äëÿ ìþîíîâ SPS ýòà âåëè÷è-
íà áûëà ðàâíîé 2,69 ÃýÂ. Äàííûå æå ïåðâîãî ñåàíñà íà
ãàëî ïó÷êà LHC äàëè çíà÷åíèå 2,7 ÃýÂ. Âî âðåìÿ òåñòîâ
íà ïó÷êàõ êîñìè÷åñêèõ ÷àñòèö è ïåðâîãî ñåàíñà LHC
áûëî ïðîâåðåíî ñîâìåñòíîå ôóíêöèîíèðîâàíèå òîðöå-
âîãî àäðîííîãî êàëîðèìåòðà HE è òîðöåâûõ ìþîííûõ
ñòàíöèé CSC [4, 5]. Áûëà ïðîâåäåíà ïðîöåäóðà âðåìåí-
íîãî ñîãëàñîâàíèÿ äëÿ ñîâìåñòíîãî ôóíêöèîíèðîâàíèÿ
HE è ME1/1 — â ýòîì ñëó÷àå HE èñïîëüçîâàëñÿ êàê ìî-
íèòîð ñ âðåìåííîé òî÷íîñòüþ 3 íñ. Ïîëó÷åííûå ðå-
çóëüòàòû äåìîíñòðèðóþò äîñòîâåðíîñòü êàëèáðîâî÷-
íûõ êîíñòàíò (êàê äëÿ ÍÅ, òàê è äëÿ ÌÅ1/1), êîãåðåíò-
íîå ôóíêöèîíèðîâàíèå äåòåêòîðîâ òîðöåâîé ÷àñòè
CMS è îòíîñÿòñÿ ê óñëîâèÿì, ìàêñèìàëüíî ïðèáëèæåí-
íûì ê ðåàëüíûì.

Äëÿ îêîí÷àòåëüíîé ïðîâåðêè ðàáîòîñïîñîáíîñòè
äåòåêòîðíûõ ñèñòåì è èõ ñîâìåñòíîãî ôóíêöèîíèðîâà-
íèÿ â 2008–2009 ãã. ïðîâîäèëèñü òåñòû íà êîñìè÷åñêèõ
ìþîíàõ. Èç äàííûõ êîñìè÷åñêîãî òåñòà ïðè ìàãíèòíîì
ïîëå 3,8 Òë (CRAFT) ñ âåðñèåé ïðîãðàììíîãî îáåñïå-
÷åíèÿ CMSSW_2_2_0 áûëî ïîëó÷åíî ïðîñòðàíñòâåí-
íîå ðàçðåøåíèå òîðöåâûõ ìþîííûõ êàìåð. Â ÷àñòíî-
ñòè, äëÿ êàìåð ME1/1 cðåäíåå çíà÷åíèå ðàçðåøåíèÿ äëÿ
6-ñëîéíîé êàìåðû — îêîëî 50 ìêì [6]. Ïðîöåäóðà îá-
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as ratio of reconstructed energy to energy of beams were
studied. The SPS pion beams with energy from 4 up to
300 GeV have been used for this test. The constant term of
energy resolution of the endcap calorimetry derived from
the single hadron beams is equal to (3.9 ± 0.1)%; the sto-
chastic one is (114 ± 0.7)%. The HE spatial resolution for
various values of azimuthal angle and pion energy was
measured [6]. Due to ES/EE/HE granularity, the value of
spatial resolution is better than 7 mm in the case of signal in
both ES and EE. In case of the signal in the HE, this value is
better than 3 cm for pions with energy more than 20 GeV.
At that, the average waiting of signals from HE towers and
correction to reduce a systematic shift have been applied.

The analysis of the influence of the magnetic field on
HE performance shows that the signal in scintillators grows
while the magnetic field increases up to 7.6%, and is satu-
rated at the B-filed value in the range of 2–4 T. The HPD
signals are increased up to 1.1% for the front part and up to
1.8% for the rear part.

The results of TB calibration were extended on the real
HE using radioactive source calibration. These calibration
constants were tested in global CMS runs with cosmic
rays [4, 5]. The SPS muon energy deposition in HE is

2.69 GeV, in global runs 2.8 GeV, while in the first LHC
beam halo data it is 2.7 GeV. HE and CSC combined func-
tioning in Cosmic Tests and Halo Beam Data were test-
ed [4, 5]. Timing procedure for the ME1/1 station was per-
formed from a combined functioning of HE and ME1/1. In
this case, HE was used as monitor with timing precision of
3 ns. These results demonstrate veracity of the calibration
constants for both HE and ME1/1 and combined function-
ality of the CMS endcap systems at the near-real time tests.

To check finally operability of the detector systems
and its combined functionality, the cosmic tests were per-
formed in 2008–2009 (CRAFT). The CSC chamber spatial
resolution has been obtained from cosmic data with 3.8 T
magnetic field in CMSSW_2_2_0. In particular, for the
six-layer ME1/1 chamber the mean value of resolution is
about 50 microns [6]. Data processing and analysis were
performed in the framework of the distributed computing
system which has been used since 2006 and provides re-
mote access for data and calibration Data Bases both from
Dubna and from CERN. As a result of commissioning,
Endcap Hadron Calorimeters (HE) and forward muon
stations (ME1/1) are ready for data taking.
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ðàáîòêè è àíàëèçà äàííûõ áûëà âûïîëíåíà íà îñíîâå
ñïåöèàëüíî ðàçðàáîòàííîé ðàñïðåäåëåííîé êîìïüþ-
òåðíîé ñèñòåìû, êîòîðàÿ èñïîëüçóåòñÿ ñ 2006 ã. è îáåñ-
ïå÷èâàåò äîñòóï ê äàííûì è áàçàì äàííûõ êàëèáðîâî÷-
íûõ êîíñòàíò êàê èç ÖÅÐÍ, òàê è èç ÎÈßÈ. Òàêèì îáðà-
çîì, ðåçóëüòàòû òåñòîâ è êàëèáðîâîê òîðöåâîãî
àäðîííîãî êàëîðèìåòðà è ïåðåäíèõ ìþîííûõ ñòàíöèé
ïîêàçàëè, ÷òî äåòåêòîðíûå ñèñòåìû ãîòîâû ê ïðèåìó
äàííûõ.

Â õîäå CRAFT áûëè òàêæå èññëåäîâàíû ýôôåêòèâ-
íîñòè èäåíòèôèêàöèè è ðåêîíñòðóêöèè ìþîíîâ [7] äëÿ
äâóõ ðàçëè÷íûõ àëãîðèòìîâ — àëãîðèòìà ðåêîíñòðóê-
öèè êîñìè÷åñêèõ ìþîíîâ è àëãîðèòìà ðåêîíñòðóêöèè
ìþîíîâ â pp-ñîóäàðåíèÿõ (äëÿ èìèòàöèè ïîäîáíûõ ñî-
áûòèé èç äàííûõ êîñìè÷åñêîãî òåñòà îòáèðàëèñü ìþî-
íû, ïåðåñåêàþùèå âñþ óñòàíîâêó íà ðàññòîÿíèè íå áî-
ëåå 4 ñì ïî ðàäèóñó è 10 ñì ïî îñè ïó÷êà îò íîìèíàëü-
íîé òî÷êè âçàèìîäåéñòâèé). Áûëî ïîêàçàíî, ÷òî
ýôôåêòèâíîñòü àëãîðèòìà ãëîáàëüíîé ðåêîíñòðóêöèè
êîñìè÷åñêèõ ìþîíîâ ñîñòàâëÿåò 94,4 ± 0,6 %, à pp-àë-
ãîðèòìà — 98,7 ± 0,3 %.

Äëÿ îïåðàòèâíîãî è ýôôåêòèâíîãî êîíòðîëÿ ñîñòî-
ÿíèÿ è ðàáîòîñïîñîáíîñòè äåòåêòîðíûõ ñèñòåì, âêëþ-

÷àÿ èçìåðåíèå ôèçèêî-òåõíè÷åñêèõ õàðàêòåðèñòèê â
õîäå áûñòðîãî àíàëèçà ïîëó÷àåìûõ äàííûõ è ìîíèòî-
ðèíã íàáîðà ýêñïåðèìåíòàëüíûõ äàííûõ, â 2009 ã. â
ÎÈßÈ áûë ñîçäàí ðåãèîíàëüíûé öåíòð óäàëåííîé
îáðàáîòêè è àíàëèçà ýêñïåðèìåíòàëüíûõ äàííûõ (ñì.
ôîòî). Öåíòð ÿâëÿåòñÿ ÷àñòüþ ñèñòåìû îôô-ëàéí-îáðà-
áîòêè è àíàëèçà äàííûõ ÎÈßÈ (Tier-2), îñíîâàííîé íà
ãðèä-òåõíîëîãèÿõ è êîíöåïöèè êîîðäèíèðîâàííîãî èñ-
ïîëüçîâàíèÿ êîìïüþòåðíûõ ðåñóðñîâ ïðè îòñóòñòâèè
öåíòðàëèçîâàííîãî óïðàâëåíèÿ ýòèìè ðåñóðñàìè. Â àâ-
ãóñòå–ñåíòÿáðå 2009 ã. ðàáîòîñïîñîáíîñòü ñèñòåì öåí-
òðà áûëà ïðîâåðåíà âî âðåìÿ íàáîðà ýêñïåðèìåíòàëü-
íûõ äàííûõ â õîäå òåñòîâ íà êîñìè÷åñêèõ ìþîíàõ
CRAFT. Áûëè çàäåéñòâîâàíû ñèñòåìû ìîíèòîðèðîâà-
íèÿ êà÷åñòâà äàííûõ òîðöåâîé ìþîííîé ñèñòåìû (ëî-
êàëüíûé DQM), ãëîáàëüíîé ñèñòåìû îáùåãî êîíòðîëÿ
êà÷åñòâà äàííûõ êàê â îí-ëàéí-, òàê è â îôô-ëàéí-ðå-
æèìå (ãëîáàëüíûé DQM), ñèñòåìû êîíòðîëÿ âûñîêîãî
è íèçêîãî íàïðÿæåíèÿ, ñèñòåìû ìîíèòîðèðîâàíèÿ
ñáîðà äàííûõ (DAQ).

Â 2008–2009 ãã. ïðîäîëæàëàñü ðàçðàáîòêà êîìïüþ-
òåðíîé èíôðàñòðóêòóðû, ñîîòâåòñòâóþùåé ôèçè÷å-
ñêèì çàäà÷àì ÎÈßÈ â CMS è îñíîâàííîé íà ãðèä-òåõ-
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Besides, during the CRAFT session, efficiency of
muon identification and reconstruction was studied both
for cosmic muon algorithms and for algorithms developed
for pp collisions [7]. To produce events with collision-like
muons, it was required that the distance between the point
of closest approach of the reference track and the nominal
position of pp interactions does not exceed 4 cm in R (the
beam-pipe radius) and 10 cm in Z (collision region at the
LHC start-up along beams). The efficiency of the standard
global muon reconstruction algorithm is (94.4 ± 0.6) % for

cosmic muon algorithm and (98.7 ± 0.3)% for pp-collision
algorithm.

In 2009 the dedicated regional centre of remote moni-
toring and data analysis (CMS Regional Operation Cen-
tre) [9] was founded (see photo). The main mission of this
centre is operational and efficient monitoring of the detec-
tor systems, its working efficiency including the measure-
ments of performance parameters during the fast data
analysis, monitoring of data acquisition and quality data.
The centre is a part of the GRID technology–based Tier-2

Öåíòð óäàëåííîé îáðàáîòêè è àíàëèçà äàííûõ
CMS â ÎÈßÈ (êîðïóñ 215 ËÔÂÝ)

The CMS centre of remote monitoring and data
analysis at JINR (Bldg. 215, VBLHEP)
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íîëîãèÿõ. Ðåãèîíàëüíûé öåíòð RDMS LCG áûë óñïåø-
íî ïðîòåñòèðîâàí. Íà÷àòî ñîçäàíèå ñïåöèàëüíîãî
RDMS CMS Tier-1 â ÖÅÐÍ äëÿ îáñëóæèâàíèÿ RDMS
öåíòðîâ Òier-2. Â åãî çàäà÷è âõîäèò ïðèåì äàííûõ
ìîíòå-êàðëî-ìîäåëèðîâàíèÿ èç öåíòðîâ RDMS è îáåñ-
ïå÷åíèå äîñòóïà ê ïåðâè÷íî ðåêîíñòðóèðîâàííûì ñî-
áûòèÿì (RECO), ñîáûòèÿì ñ ðåêîíñòðóèðîâàííûìè
ôèçè÷åñêèìè îáúåêòàìè (AOD) è äàííûì CMS (ðàñ-
ïðåäåëåíèå, õðàíåíèå, óïðàâëåíèå ïîòîêàìè) èç ýòèõ
öåíòðîâ. Áûëî âûäåëåíî ñîîòâåòñòâóþùåå ýòèì çàäà-
÷àì (~ 450 TÁ) äèñêîâîå è ëåíòî÷íîå ïðîñòðàíñòâî.

Ñåðòèôèöèðîâàíû ëèíèè ïåðåäà÷è äàííûõ èç/â
ÎÈßÈ â/èç Tier-1 (ÖÅÐÍ, Ãåðìàíèÿ, Ôðàíöèÿ), ïðîâå-
äåíà ïðîâåðêà âñåé öåïî÷êè ïåðåäà÷è äàííûõ: Tier-0 �
Tier-1 � Tier-2. Îäíîâðåìåííî ñ ýòèì ñàéòû RDMS áû-
ëè ñåðòèôèöèðîâàíû â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè
CMS íà ïåðåäà÷ó äàííûõ ÷åðåç ñèñòåìó Phedex (ñêî-
ðîñòü ïåðåäà÷è äàííûõ èç Tier-1 â Tier-2 äîëæíà áûòü
íå ìåíåå 20 Máèò/ñ, à èç Tier-2 â Tier-1 íå ìåíåå
5 Máèò/ñ). Òåñòû ïîêàçàëè, ÷òî, â ÷àñòíîñòè, äëÿ ÎÈßÈ
òðàôèê áûë íå õóæå 28 Máèò/ñ.

Íà÷èíàÿ ñ 2008 ã. äåÿòåëüíîñòü ðåãèîíàëüíûõ
Tier-2 ñâÿçàíà ñ ôèçè÷åñêèìè çàäà÷àìè CMS. Òàê,
ÎÈßÈ àññîöèèðîâàí ñ ôèçè÷åñêèì àíàëèçîì CMS Ex-
otics è ðåêîíñòðóêöèåé ôèçè÷åñêèõ îáúåêòîâ CMS

Muon. Ñïåöèàëüíûå òåñòû ïîêàçàëè, ÷òî Tier-2 ÎÈßÈ
ñîîòâåòñòâóåò âñåì íåîáõîäèìûì òðåáîâàíèÿì, âêëþ-
÷àÿ ñåðòèôèêàöèþ ëèíèé ñâÿçè Tier-2 ÎÈßÈ ñ äðóãèìè
öåíòðàìè Tier-2, àññîöèèðîâàííûìè ñ òàêèìè æå ôèçè-
÷åñêèìè çàäà÷àìè, ÷òî è ÎÈßÈ. Â öåëîì ïðîöåññîðíûå
ðåñóðñû ÎÈßÈ îáåñïå÷èâàþò âñå óñëîâèÿ äëÿ ìîäåëè-
ðîâàíèÿ, à òàêæå îáðàáîòêè è àíàëèçà ïåðâûõ äàííûõ â
2009 ã.

Â îêòÿáðå 2009 ã. áûë ïðîâåäåí ãëîáàëüíûé òåñò óç-
ëîâ âû÷èñëèòåëüíîé ñèñòåìû CMS, âêëþ÷àÿ âñå ýòàïû
îáðàáîòêè è àíàëèçà äàííûõ â öåïî÷êå âû÷èñëèòåëü-
íûõ óçëîâ CMS: Tier-0/Tier-1/Tier-2 (òàê íàçûâàåìûé
October Exercise). Åãî öåëüþ ÿâëÿåòñÿ ïðîâåðêà ãîòîâ-
íîñòè CMS ê ïðèåìó, îáðàáîòêå è àíàëèçó ïåðâûõ ýêñ-
ïåðèìåíòàëüíûõ äàííûõ, îæèäàþùèõñÿ â íîÿáðå
2009 ã. ÎÈßÈ ïðèíÿë ó÷àñòèå â ýòîì òåñòå ñîãëàñíî
ñâîåé îòâåòñòâåííîñòè çà ïîääåðæàíèå äâóõ ãðóïïîâûõ
ïðîñòðàíñòâ CMS äëÿ ôèçè÷åñêîãî àíàëèçà è ðåêîí-
ñòðóêöèè. Â õîäå òåñòà ïðîâåðåíû íàäåæíîñòü ñóùå-
ñòâóþùèõ ñåðòèôèöèðîâàííûõ ëèíèé ïåðåäà÷è äàí-
íûõ (è àêòèâèðîâàíû íîâûå), ñòàáèëüíîñòü ðàáîòû
äèñêîâûõ ðåñóðñîâ, âû÷èñëèòåëüíûõ åìêîñòåé (job
slots), ïðîãðàììíîãî îáåñïå÷åíèÿ è ïð. Äëÿ ïðîâåðêè
âñåõ ýòàïîâ ðåêîíñòðóêöèè è ôèçè÷åñêîãî àíàëèçà â
ÎÈßÈ ïåðåäàíî ñâûøå 80 TÁ äàííûõ ìîíòå-êàðëî-
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sites which is focused on off-line data processing and
analysis. The centre was tested during August–September
2009 cosmic test (CRAFT). The CSC data quality monitor-
ing (local DQM), on-line and off-line global data quality
monitoring, CSC slow control systems, DAQ monitoring
system were in use remotely.

In 2008–2009 the development of the RDMS CMS
grid infrastructure has been continued. The RDMS LCG re-
gional centre was tested successfully. The CMS Tier-1 cen-
tre at CERN for RDMS is decided to act as the distribution
point for the RDMS Tier-2 access to CMS general AOD
and RECO data, and for the purposes of receiving Monte
Carlo data from the RDMS Tier-2 centres. A considerable
disk/tape space ~450 TB was provided at CMS Tier-1 for
data storage and transfer. The certification of transfer links
from/to JINR farms with three Tier-1 centres (CERN, Ger-
many, France) and validation of data transformation chains,
Tier-0 � Tier-1 � Tier-2 has been performed. RDMS
CMS sites were certified in accordance with the CMS re-
quirements for the Phedex data transfers (Tier-1–Tier-2
transfer rates of 20 MB/s and Tier-2–Tier-1 transfer rates of
5 MB/s). In particular, the transfer rate from CERN to JINR
was not less than 28 MB/s.

Starting in 2008, the JINR Tier-2 has been associated
with CMS Exotics Physics Analysis Group and CMS Muon
Physics Object Group. The special tests show that the JINR
Tier-2 satisfies all the requirements for such hosting, in-
cluding certification of data transfer links between JINR
and other Tier-2 centres associated also with the same CMS
Physics Groups. In general, JINR CPU resources are suffi-
cient for analysis of the first data after the LHC start and for
simulation.

In October 2009, the special global test of the CMS
Computing and Data model («October Exercise») was per-
formed. The goals are to check the CMS readiness for the
first data taking and analysis planned in November 2009.
JINR took part in the test within two Physics Groups (Exot-
ica and Muon) associated with the JINR sites. During the
Exercise, accessibility and stability of data transfer links,
disk resources, job slots, core and CMS software were test-
ed again and again. To check the reconstruction and analy-
sis procedures, above 80 TB, both MC data (RECO and
AOD) and cosmic test data (RAW), are transferred. The fi-
nal step was on-line processing of transferred data by JINR
physicists and publication of the obtained results in the
CMS Discovery Data Base.
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ìîäåëèðîâàíèÿ (RECO, AOD) è êîñìè÷åñêèõ òåñòîâ
(RAW). Çàêëþ÷èòåëüíûé ýòàï òåñòà âêëþ÷àë â ñåáÿ îá-
ðàáîòêó ôèçèêàìè ÎÈßÈ èíôîðìàöèè â ðåæèìå îí-
ëàéí-ïîñòóïëåíèÿ äàííûõ, ôèçè÷åñêèé àíàëèç è ïó-
áëèêàöèþ ïîëó÷åííûõ ðåçóëüòàòîâ (îáðàáîòàííûõ
ôàéëîâ è ãèñòîãðàìì) â ñïåöèàëüíîé áàçå äàííûõ CMS.

Óñèëèÿ ãðóïïû ÎÈßÈ â ôèçè÷åñêîé ïðîãðàììå
CMS òàêæå áûëè ñîñðåäîòî÷åíû íà ïîäãîòîâêå ê îáðà-
áîòêå è àíàëèçó ïåðâûõ äàííûõ 2009–2010 ãã. ñ îæèäàå-
ìîé èíòåãðàëüíîé ñâåòèìîñòüþ 10–200 ïá–1. Ïðîâåäå-
íà ïîäãîòîâêà ê àíàëèçó äàííûõ â êàíàëàõ [8], ãäå íî-
âûå ôèçè÷åñêèå ðåçóëüòàòû îæèäàþòñÿ óæå â ðåæèìå
ñòàëêèâàþùèõñÿ ïó÷êîâ LHC ïðè 7–10 ÒýÂ ñ íèçêîé
ñâåòèìîñòüþ. Íà îñíîâàíèè äàííûõ ìîíòå-êàðëî áûëè
ïîëó÷åíû ðåçóëüòàòû ïî âîçìîæíîñòè óñòàíîâêè CMS
äëÿ îòáîðà è ðåêîíñòðóêöèè íîâûõ ôèçè÷åñêèõ îáúåê-
òîâ. Êîìáèíèðîâàííàÿ ýôôåêòèâíîñòü äëÿ òðèããåðà
ïåðâîãî óðîâíÿ îäèíî÷íûõ è ïàðíûõ ìþîíîâ âûøå
99 % âî âñåì èíòåðâàëå çíà÷åíèé èçó÷åííûõ ìàññ (îò
0,25 äî 3,5 ÒýÂ). Êîìáèíèðîâàííàÿ ýôôåêòèâíîñòü äëÿ
òðèããåðà âûñîêîãî óðîâíÿ íåèçîëèðîâàííûõ îäèíî÷-
íûõ ìþîíîâ è íåèçîëèðîâàííûõ ïàðíûõ ìþîíîâ ñî-
ñòàâèëà ïîðÿäêà 97 %. Ïðè ýòîì ýôôåêòèâíîñòü îôô-
ëàéí-ðåêîíñòðóêöèè äëÿ ñîáûòèé Äðåëëà–ßíà ñ ìàññà-
ìè îò 0,25 äî 5 ÒýÂ ðàâíà 96–97 %. Ïîëíàÿ ýôôåêòèâ-

íîñòü ïðîöåäóðû ðåêîíñòðóêöèè ñ ó÷åòîì
íåýôôåêòèâíîñòè îòáîðà ñîáûòèé ~ 92–93 % äëÿ øèðî-
êîãî äèàïàçîíà ìàññ.

Ñ ó÷åòîì íîâîé ïðîöåäóðû ãåîìåòðè÷åñêîãî âû-
ðàâíèâàíèÿ ìþîííîé è òðåêåðíîé ñèñòåì ïðè 100 ïá–1,
à òàêæå ðàíåå ðàçðàáîòàííîé ïðîöåäóðû ìîäåëèðîâà-
íèÿ ýôôåêòà ðàçáàëàíñèðîâêè ðàçëè÷íûõ ñèñòåì ïðè
10 è 100 ïá–1 áûëè óòî÷íåíû âåëè÷èíû íåîïðåäåëåííî-
ñòåé, êîòîðûå äàííûé ýôôåêò âíîñèò â ôèçè÷åñêèå õà-
ðàêòåðèñòèêè ðåêîíñòðóèðîâàííûõ îáúåêòîâ. Áûëî ïî-
êàçàíî, ÷òî ýôôåêò ðàçáàëàíñèðîâêè âëèÿåò íà øèðèíó
ìàññîâîãî ðàñïðåäåëåíèÿ ðåçîíàíñíîãî ïèêà. Ïðè÷åì â
îáëàñòè èíâàðèàíòíûõ ìàññ 1 ÒýÂ ðåçóëüòàòû ñöåíàðè-
åâ ãðóáî ñîâïàäàþò (~ 7,5 %), à ïðè ìàññàõ 2 ÒýÂ ñîñòà-
âëÿþò ~13 % äëÿ ñöåíàðèÿ 100 ïá–1 è 9–11 % äëÿ ñöåíà-
ðèÿ ñ òðåêåðíûì âûðàâíèâàíèåì. Ðàçðåøåíèå ïî èíâà-
ðèàíòíîé ìàññå äëÿ ìþîííîé ïàðû â ñëó÷àå èäåàëüíîãî
âûðàâíèâàíèÿ ñîñòàâèëî 3–5 %. Ïðè ýòîì ýôôåêòèâ-
íîñòü îôô-ëàéí-ðåêîíñòðóêöèè íå ïîäâåðæåíà âëèÿ-
íèþ ýôôåêòà ðàçáàëàíñèðîâêè äàæå â ñàìîì ïåññè-
ìèñòè÷åñêîì ñëó÷àå.

Áûëî ïðîäîëæåíî èçó÷åíèå ðàäèàöèîííûõ ïîïðà-
âîê âûñøåãî ïîðÿäêà ê ïðîöåññàì Äðåëëà–ßíà â îáëà-
ñòè ìàññ áîëåå 1 ÒýÂ. Äëÿ àíàëèçà âëèÿíèÿ ýòèõ ïîïðà-
âîê áûë ðàçðàáîòàí ïàêåò ÷èñëåííîãî âû÷èñëåíèÿ
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The JINR physicists also intend to take part in the
preparation of the CMS Physics Programme of the first
LHC run. In 2009–2010, data with the integrated luminosi-
ty of 10–200 pb–1 are expected. In the framework of the
JINR-established physics tasks [8], rigorous preparations
of analyses of the most promising physics channels were
performed for the colliding beams energy of 7–10 TeV at
the low luminosity mode. The updated results on CMS per-
formance for triggering and off-line reconstruction of
dimuon pairs have been obtained. The combined efficiency
of the single-muon and dimuon triggers exceeds 99% at
masses from 0.25 up to 3.5 TeV. The combined efficiency
of the non-isolated single-muon and dimuon high-level
trigger (HLT) paths is about 97%. The off-line reconstruc-
tion efficiency for samples with SM Drell–Yan events is
about 96–97% for masses 0.25–5 TeV. The overall efficien-
cy of the full reconstruction procedure, taking into account
trigger and off-line reconstruction inefficiency, is about
92–93% for a wide mass range.

The estimations of misalignments and their uncertain-
ties were further refined with the final results of the new
track-based alignment procedures (100 pb–1) and the mis-
alignment scenario based on 10 and 100 pb–1 data devel-

oped before. Misalignment primarily affects the width of
high-mass resonance peaks. These approaches predict a
~7.5% width of the Gaussian fit to the mass resolution
spectra; at mass of 2 TeV, the width is ~13% in the 100 pb–1

misalignment scenario and lies in the range of 9–11% for
the track-based alignment trials. The dimuon mass resolu-
tion obtained with the ideal alignment in the same mass re-
gion is 3–5%. The off-line muon reconstruction efficiency
is not affected even in the most pessimistic misalignment
scenarios, once the alignment position errors are included.

The studies of electroweak radiative corrections to the
Drell–Yan process at masses above 1 TeV have been con-
tinued. To analyze the effect of this correction numerically,
the package READY [9] was developed, for simulation of
the detector acceptance the standard CMS cuts are used.

The obtained results have been used to develop the
first physics analysis aimed at the discovery of the narrow
resonances in the dilepton channel with the integrated lu-
minosity of 50 pb–1.

Based on the above-given studies, the potential of the
CMS experiment to measure Drell–Yan muon and to dis-
cover the new physics phenomena beyond the Standard
Model was re-estimated for an integrated luminosity of up
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READY [9]. Ïðè ýòîì èñïîëüçîâàëàñü ðåàëüíàÿ ãåîìå-
òðèÿ óñòàíîâêè CMS è ñîîòâåòñòâóþùèå êèíåìàòè÷å-
ñêèå îáðåçàíèÿ.

Ïîëó÷åííûå ðåçóëüòàòû ëåãëè â îñíîâó ðàçðàáîòêè
ìåòîäèêè àíàëèçà ïåðâûõ îæèäàåìûõ äàííûõ, íàïðà-
âëåííîãî íà îáíàðóæåíèå óçêîãî ðåçîíàíñà â äèëåïòîí-
íîé ìîäå ïðè èíòåãðàëüíîé ñâåòèìîñòè 50 ïá–1.

Íà îñíîâå âûøåïðèâåäåííûõ ðåçóëüòàòîâ ïðîâåäå-
íà îöåíêà ïîòåíöèàëà CMS ïî èçìåðåíèþ ìþîííûõ
ïàð Äðåëëà–ßíà è íàáëþäåíèþ ñèãíàëà íîâîé ôèçèêè
çà ïðåäåëàìè ñòàíäàðòíîé ìîäåëè äëÿ èíòåãðàëüíîé
ñâåòèìîñòè 10–500 ïá–1. Â ÷àñòíîñòè, áûëî ïîêàçàíî,

÷òî äàæå ïðè ïîíèæåííîé ýíåðãèè CMS ñïîñîáåí íà-
áëþäàòü ãðàâèòîí ìîäåëè RS1 ñ ìàññîé äî 1,5 ÒýÂ, åñëè
êîíñòàíòà ìîäåëè c ðàâíà 0,1 (ñì. ðèñóíîê). Äëÿ
c = 0,05, 0,02, 0,01 äîñòèæèìûé ìàññîâûé ïðåäåë ñî-
ñòàâëÿåò 1200, 780 è 500 ÃýÂ ñîîòâåòñòâåííî.

Òàêèì îáðàçîì, îæèäàåòñÿ, ÷òî äàæå â óñëîâèÿõ ïî-
íèæåííîé ýíåðãèè ñòàëêèâàþùèõñÿ ïðîòîíîâ è íèçêîé
ñâåòèìîñòè CMS ïîçâîëèò ïðîäâèíóòüñÿ â îáëàñòü èí-
âàðèàíòíûõ ìàññ, íåäîñòóïíûõ â íàñòîÿùèé ìîìåíò
äëÿ èçìåðåíèé â ýêñïåðèìåíòàõ íà òýâàòðîíå (FNAL,
ÑØÀ).
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to 10–500 pb–1. In particular, it was shown that the CMS al-
lows one to observe the RS1 graviton with mass up to
1.5 TeV, if coupling constant c = 0.1 (see figure). For
c = 0.05, 0.02, 0.01, the reachable mass values are 1200,
780 and 500 GeV, respectively.

Thus, it is expected that the CMS allows us to extend
discovery mass limits up to invariant mass region uncov-
ered so far by the Tevatron experiments, even for the scaled
down LHC energy at the low luminosity regime.

Ìàññîâûå îãðàíè÷åíèÿ íà íàáëþäåíèå RS1 KK-ðåçîíàíñíîãî
ñîñòîÿíèÿ íà CMS â äèìþîííîì êàíàëå. Ïðèâåäåíû îãðàíè-
÷åíèÿ òýâàòðîíà è îæèäàíèÿ íà LHC ïðè ðàçíîé ñâåòèìîñòè

The CMS mass limit for RS1 KK-resonance state. The dimuon
channel is considered. The current Tevatron restrictions and ex-

pected LHC limitations are given
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Â. Ë. Êàòêîâ, Â. À. Îñèïîâ

Êâàíòîâî-ðàçìåðíûé ýôôåêò
ïðè ýëåêòðîííîé ýìèññèè ñ ãðàôåíîâûõ
íàíîëèñòîâ

Â íàñòîÿùåå âðåìÿ âíèìàíèå òåîðåòèêîâ è ýêñïå-
ðèìåíòàòîðîâ ïðèêîâàíî ê ãðàôåíó — íîâîìó îáúåêòó
èññëåäîâàíèé â îáëàñòè ôèçèêè êîíäåíñèðîâàííîãî ñî-
ñòîÿíèÿ.

Ãðàôåí — ýòî îäèíî÷íûé ñëîé ãðàôèòà òîëùèíîé
âñåãî ëèøü â îäèí àòîì. Ýíåðãåòè÷åñêèé ñïåêòð íîñè-
òåëåé çàðÿäà â íåì èìååò âèä êîíóñà, êàê â ñëó÷àå áåç-
ìàññîâûõ ÷àñòèö. Êðîìå òîãî, íå òàê äàâíî ïóòåì õèìè-
÷åñêîãî îñàæäåíèÿ â ïëàçìå òëåþùåãî ðàçðÿäà áûëè
ñèíòåçèðîâàíû îáúåêòû — ãðàôåíîâûå íàíîëèñòû, ñî-
ñòîÿùèå èç íåñêîëüêèõ ñëîåâ ãðàôåíà, óïàêîâàííûõ,
êàê â îáû÷íîì ãðàôèòå. Ëèñòû ðàñïîëàãàþòñÿ âåðòè-
êàëüíî íà ïîäëîæêå è îáëàäàþò î÷åíü õîðîøèìè àâòî-
ýìèññèîííûìè ñâîéñòâàìè. Ðàñ÷åòû ñ ïîìîùüþ ïðè-
áëèæåíèÿ ñèëüíîé ñâÿçè è ìåòîäà ôóíêöèîíàëà ïëîò-

íîñòè ïîêàçûâàþò, ÷òî çîííàÿ ñòðóêòóðà òàêèõ îáúåê-
òîâ ñîäåðæèò íåñêîëüêî âåòâåé, êîëè÷åñòâî êîòîðûõ
ðàâíî ÷èñëó ñëîåâ ãðàôåíà â ëèñòå, óìíîæåííîìó íà
äâà (óäâîåíèå ñîîòâåòñòâóåò íàëè÷èþ ýëåêòðîíîâ è äû-
ðîê).

Ìû îáíàðóæèëè, ÷òî äàííàÿ çîííàÿ ñòðóêòóðà ñî-
îòâåòñòâóåò çîííîé ñòðóêòóðå ãðàôèòà ñ ó÷åòîì åãî êî-
íå÷íîé òîëùèíû. Èç-çà ðàçìåðíîãî êâàíòîâàíèÿ êîëè-
÷åñòâî âåòâåé íåïîñðåäñòâåííî îïðåäåëÿåòñÿ òîëùè-
íîé ïëåíêè. Èíòåðåñíî, ÷òî ê âåðíîìó ðåçóëüòàòó
ìîæíî ïðèéòè, åñëè ïðèíÿòü çà ãðàíèöó òâåðäîãî òåëà
íå ïëîñêîñòü, îáðàçîâàííóþ öåíòðàìè àòîìîâ óãëåðî-
äà, à ïàðàëëåëüíóþ åé ïëîñêîñòü, îòñòîÿùóþ îò ïî-
ñëåäíåé íà îäíî ìåæïëîñêîñòíîå ðàññòîÿíèå. Ýòî, ïî
âñåé âèäèìîñòè, îáúÿñíÿåòñÿ âëèÿíèåì ðàçìûòîñòè
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V. Katkov, V. Osipov

The Quantum Size Effect at the Electron
Emission Energy Distribution for
Carbon Nanosheets

At the present time the attention of theorists and ex-
perimentalists has been focused on graphene which is a
new interesting object of research in the field of condensed
matter physics.

Graphene is one-atom-thick layer of graphite. It has a
Dirac-cone type energy spectrum for charge carriers as in
the case of massless particles. Recently, freestanding car-
bon nanosheets (CNSs) have been synthesized on various
substrates by radio frequency plasma enhanced chemical
vapor deposition. The sheets consist of several graphene
layers stacked like in the usual graphite and placed almost
orthogonally to the substrate surface. It has been found that
CNSs have good field emission characteristics that mean

potentially promising use of CNSs in vacuum microelec-
tronic devices. High emission total current at low threshold
field enables using CNSs as an effective cold cathode mate-
rial. The tight-binding and DFT calculations show that
electron energy spectrum consists of several branches. The
number of branches is equal to the number of layers multi-
plied by factor two, one set for electrons and one set for
holes.

We have found that the band structure of CNSs can be
well approximated by the band structure of graphite if the
finite thickness of the layer is taken into account. The thick-
ness defines the number of branches by quantization
caused by finite size effect. A correct result can be obtained

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ

AT THE LABORATORIES OF JINR



ãðàíèöû òâåðäîãî òåëà äëÿ îáúåêòîâ ñî ñòîëü ìàëûìè
òîëùèíàìè. Äàííûé ðåçóëüòàò áûë èñïîëüçîâàí äëÿ
ðàñ÷åòà àâòîýìèññèîííûõ ñïåêòðîâ, êîòîðûå ìîãóò
áûòü èçìåðåíû ýêñïåðèìåíòàëüíî. Îêàçàëîñü, ÷òî â
ýòèõ ñïåêòðàõ ïðèñóòñòâóþò õàðàêòåðíûå ïèêè, íåïî-
ñðåäñòâåííî îòðàæàþùèå ïðèñóòñòâèå ðàçëè÷íûõ
âåòâåé â ýíåðãåòè÷åñêîì ñïåêòðå.

Äëÿ ïðèìåðà íà ðèñóíêå ïîêàçàí àâòîýìèññèîííûé
ñïåêòð äëÿ äâîéíîãî ñëîÿ. Ñóùåñòâîâàíèå òàêèõ ïèêîâ
ÿâëÿåòñÿ, î÷åâèäíî, ïðîÿâëåíèåì êâàíòîâî-ðàçìåðíîãî
ýôôåêòà â èññëåäóåìûõ ñòðóêòóðàõ. Òàê êàê ïîëîæåíèå

è êîëè÷åñòâî ïèêîâ ñâÿçàíî ñ ïîëîæåíèåì âåòâåé ýíåð-
ãåòè÷åñêîãî ñïåêòðà, èõ íàáëþäåíèå ìîæåò äàòü âàæ-
íóþ èíôîðìàöèþ îá ýëåêòðîííûõ ñâîéñòâàõ
óãëåðîäíûõ íàíîëèñòîâ. Òàêèì îáðàçîì, àíàëèç ýíåðãå-
òè÷åñêîãî ðàñïðåäåëåíèÿ ýìèòèðîâàííûõ ýëåêòðîíîâ
ìîæåò ñòàòü î÷åíü ïîëåçíûì èíñòðóìåíòîì äëÿ
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé.

Êàòêîâ Â. Ë., Îñèïîâ Â. À. Ýíåðãåòè÷åñêèå ðàñïðåäåëå-
íèÿ ïðè àâòîýëåêòðîííîé ýìèññèè ñ óãëåðîäíûõ íàíîëèñòîâ:
ïðîÿâëåíèå êâàíòîâî-ðàçìåðíîãî ýôôåêòà // Ïèñüìà â ÆÝÒÔ.
2009. Ò. 90. Ñ. 304.
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if the boundary of a sheet is assumed to be placed at the
plane parallel to the surface passing through the carbon
atom centres at the distance equal to one graphite interlayer
spacing. This can be treated as an effect of fuzziness of the
boundary of very thin solid state sample. Voltage-depen-
dent field emission energy distribution (FEED) was calcu-
lated for CNSs. We found the presence of characteristic
peaks related to different branches in the energy spectrum
(FEED for bilayer that is shown in the figure). Appearance
of peaks in FEED is a clear manifestation of the quantum

size effect. Experimental measurement of FEED can give
important information about electron properties in latter
materials due to strong correlation between peaks and
branches. Thus, the FEED analysis can be seen as a very
useful tool for experimental investigation of carbon
nanosheets.

Katkov V. L., Osipov V. A. Energy Distributions of Field
Emitted Electrons from Carbon Nanosheets: Manifestation of
Quantum Size Effect // JETP Lett. 2009. V. 90. P. 304.
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Ðàñïðåäåëåíèå ýìèòèðîâàííûõ ýëåêòðîíîâ ïî
ýíåðãèÿì äëÿ ãðàôåíîâîãî áèñëîÿ ïðè ðàçëè÷-
íûõ òåìïåðàòóðàõ. Íàïðÿæåííîñòü ýëåêòðè÷å-

ñêîãî ïîëÿ 4 Â/íì

FEED for bilayer at different temperatures. Elec-
tric field strength is equal to 4 V/nm
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Â. Ãàðàìóñ, Ä. Ê. Ïîãîðåëûé, Ê. Ì. Ïîäóðåö

Èññëåäîâàíèå ñòðóêòóðíûõ àñïåêòîâ
îïòè÷åñêèõ ñâîéñòâ íàíîñèñòåìû
GeO2–Eu2O3–Ag

Â íàñòîÿùåå âðåìÿ îäíîé èç àêòóàëüíûõ çàäà÷
îïòîýëåêòðîíèêè ÿâëÿåòñÿ ïîèñê íàíîñèñòåì, êîòîðûå
ïðè âîçáóæäåíèè ñâåòîì ìîãëè áû ýôôåêòèâíî èçëó-
÷àòü ýíåðãèþ â çàäàííîé îáëàñòè ñïåêòðà ñ ìèíèìàëü-
íûìè ïîòåðÿìè [1]. Ïåðñïåêòèâíûìè ìàòåðèàëàìè
ÿâëÿþòñÿ íàíîñòðóêòóðíûå îêñèäíûå ñèñòåìû, ôîðìè-
ðóåìûå êîëëîèäíî-õèìè÷åñêèì ñïîñîáîì, ñîäåðæàùèå
èîíû ðåäêîçåìåëüíûõ ýëåìåíòîâ è áëàãîðîäíûõ ìåòàë-
ëîâ [2–4]. Èõ ôèçè÷åñêèå è ýêñïëóàòàöèîííûå õàðàêòå-
ðèñòèêè çàâèñÿò êàê îò õèìè÷åñêîé ïðèðîäû îêñèäíûõ
ìàòðèö è àêòèâíûõ êîìïîíåíòîâ ñèñòåìû, òàê è îò

ñòðóêòóðíûõ ïàðàìåòðîâ âñåõ ñîñòàâëÿþùèõ íàíîñè-
ñòåì. Â ïðåäñòàâëåííîé ðàáîòå îñíîâíîå âíèìàíèå óäå-
ëåíî èññëåäîâàíèþ êðèñòàëëè÷åñêîé ñòðóêòóðû è
ñòðóêòóðíûõ àñïåêòîâ êëàñòåðîîáðàçîâàíèÿ â êñåðîãå-
ëÿõ GeO2, ëåãèðîâàííûõ åâðîïèåì è ñåðåáðîì. Ìåòî-
äàìè ðåíòãåíîâñêîé äèôðàêöèè è ìàëîóãëîâîãî ðàññåÿ-
íèÿ íåéòðîíîâ èññëåäîâàíû êñåðîãåëè ñîñòàâà
95GeO2–5Eu2O3, 94,9GeO2–5Eu2O3–0,1Ag è
99,9GeO2–0,1Ag, îòîææåííûõ íà âîçäóõå äî
Tî = 850 	Ñ.

20

A. Belushkin, S. Kichanov, D. Kozlenko, E. Lukin, B. Savenko,

S. Rahmanov, G. Shevchenko, V. Gurin, G. Malashkevich,

V. Haramus, D. Pogoreliy, K. Podurets

The Study of the Structure Aspect of Optical
Properties in the Nanosystem GeO2–Eu2O3–Ag

At the present time one of the topical problems in opto-
electronics is a search for nanosystems, which under exci-
tation with light could efficiently radiate energy in a given
spectrum range with minimal losses [1]. The promising ma-
terials are nanostructured oxide systems synthesized by
colloidal chemical methods and containing rare-earth and
noble metal ions [2–4]. Their physical and functional prop-
erties depend on both the chemical composition of oxide
matrixes and nanosystem active components and the struc-
ture parameters of all nanosystem constituents. In the pre-
sent work most attention is focused on the research of crys-
tal structure and structure aspects of cluster formation in

GeO2 xerogels containing europium and silver. The xero-
gels with compositions of 95GeO2–5Eu2O3,
94.9GeO2–5Eu2O3–0.1Ag and 99.9GeO2–0.1Ag were an-
nealed in air up to Tî = 850	Ñ and investigated by means of
X-ray diffraction and small-angle neutron scattering.

The small-angle neutron scattering experiments were
carried out with the spectrometer SANS-1 [5] on the re-
search reactor FRG-1 (GKSS, Germany). The X-rays dif-
fraction experiments were performed with the powder dif-
fractometer at the experimental station «Mediana» (syn-
chrotron radiation source «Siberia-2», RRC «Kurchatov
Institute») [6].
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Ýêñïåðèìåíòû ïî ìàëîóãëîâîìó ðàññåÿíèþ íåé-
òðîíîâ ïðîâîäèëèñü íà ñïåêòðîìåòðå SANS-1 [5] èñ-
ñëåäîâàòåëüñêîãî ðåàêòîðà FRG-1 (GKSS, Ãåðìàíèÿ), à
ýêñïåðèìåíòû ïî ðåíòãåíîâñêîé äèôðàêöèè — íà ïî-
ðîøêîâîì äèôðàêòîìåòðå ýêñïåðèìåíòàëüíîé ñòàíöèè
«Ìåäèàíà» (èñòî÷íèê ñèíõðîòðîííîãî èçëó÷åíèÿ «Ñè-
áèðü-2», Ðîññèéñêèé íàó÷íûé öåíòð «Êóð÷àòîâñêèé èí-
ñòèòóò») [6].

Óñòàíîâëåíî, ÷òî ñèñòåìà 99,9GeO2–0,1Ag, ïîëó-
÷åííàÿ ïðè Tî = 150 	Ñ, ÿâëÿåòñÿ àìîðôíîé, à ïîëó÷åí-
íàÿ ïðè Tî > 200 	Ñ — êðèñòàëëèçóåòñÿ â ãåêñàãîíàëü-
íîé ôàçå ñèììåòðèè P3221. Cèñòåìû 95GeO2–5Eu2O3 è
94,9GeO2–5Eu2O3–0,1Ag, ïîëó÷åííûå ïðè
Tî = 150–800 °Ñ, òàêæå èìåþò ãåêñàãîíàëüíóþ êðè-
ñòàëëè÷åñêóþ ñòðóêòóðó ñèììåòðèè P3221.

Îáíàðóæåíî îáðàçîâàíèå ïîëèäèñïåðñíûõ êëàñòå-
ðîâ â ñèñòåìàõ 95GeO2–5Eu2O3 è
94,9GeO2–5Eu2O3–0,1Ag â äèàïàçîíå òåìïåðàòóð îò-
æèãà 350–550 	Ñ. Ðàññ÷èòàíû ôóíêöèè ðàñïðåäåëåíèÿ
ðàçìåðîâ êëàñòåðîâ, è óñòàíîâëåíî, ÷òî ââåäåíèå ñåðå-
áðà âåäåò ê óìåíüøåíèþ èõ ñðåäíèõ ðàçìåðîâ ïðèáëè-
çèòåëüíî â 2 ðàçà. Äàííûé ôàêò ìîæíî îáúÿñíèòü äðî-
áëåíèåì êëàñòåðîâ èç-çà îáðàçîâàíèÿ õèìè÷åñêèõ ñâÿ-
çåé Eu–O–Ag. Îá ýòîì ñâèäåòåëüñòâóåò óâåëè÷åíèå
îòíîñèòåëüíîé èíòåíñèâíîñòè ïîëîñ âîçáóæäåíèÿ ëþ-

ìèíåñöåíöèè 7F0 � 5L6 è 7F0 � 5H6 èîíîâ Eu3+. Ïðè
âûñîêèõ òåìïåðàòóðàõ îòæèãà Òo = 850 	Ñ â ýòèõ êñåðî-
ãåëÿõ íàáëþäàåòñÿ ðàñïàä îáðàçîâàííûõ êëàñòåðîâ, ÷òî
ëîãè÷íî ñâÿçàòü ñ îáðàçîâàíèåì íîâîé ôàçû ãåðìàíàòà
åâðîïèÿ.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà
ÁÐÔÔÈ–ÎÈßÈ ¹ Õ08Ä-002.
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It was determined that the 99.9GeO2–0.1Ag system
synthesized at Tî = 150	Ñ is amorphous and at Tî > 200	Ñ
is crystallized into hexagonal phase with P3221 symmetry.
The 95GeO2–5Eu2O3 and 94.9GeO2–5Eu2O3–0.1Ag sys-
tems obtained at Tî = 150–800	Ñ also have hexagonal
structure with P3221 symmetry.

The formation of polydisperse clusters in the
95GeO2–5Eu2O3 and 94.9GeO2–5Eu2O3–0.1Ag systems
was revealed in the annealing temperature range of
350–550	Ñ. The cluster size distribution functions were
calculated and it was found that silver doping results in an
approximately twofold decrease in their average size. This
fact can be explained by the breakage of clusters because of
the formation of Eu–O–Ag chemical bonds. An increase in
the relative intensity of luminescence excitation lines
7F0 � 5L6 and 7F0 � 5H6 of Eu3+ ions confirms this fact.
At a high annealing temperature Òî = 850	Ñ the dissocia-
tion of the formed clusters was observed, which may be
connected with the formation of a new phase of europium
germanate.

The work was supported by BRFBR–JINR grant
No. X08D-002.
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Î. Â. Áåëîâ, Å. À. Êðàñàâèí, À. Þ. Ïàðõîìåíêî

Ìîäåëü SOS-èíäóöèðîâàííîãî ìóòàãåíåçà
â áàêòåðèàëüíûõ êëåòêàõ Escherichia coli
ïðè óëüòðàôèîëåòîâîì îáëó÷åíèè

Ðàçðàáîòàíà ìàòåìàòè÷åñêàÿ ìîäåëü ìóòàöèîííîãî
ïðîöåññà ó áàêòåðèé Escherichia coli, èíäóöèðîâàííîãî
óëüòðàôèîëåòîâûì èçëó÷åíèåì. Ðåçóëüòàòû èññëåäîâà-
íèÿ îïóáëèêîâàíû â «Journal of Theoretical Biology» [1].
Â ðàáîòå âïåðâûå ïîêàçàíà ñâÿçü ìåæäó ïðîöåññàìè,
ïðîèñõîäÿùèìè âî âðåìÿ ðàáîòû ñèñòåìû SOS-îòâåòà
â êëåòêàõ Escherichia coli, è ýôôåêòèâíîñòüþ ðåàëèçà-
öèè ïðîöåññà translesion-ñèíòåçà. Ñ èñïîëüçîâàíèåì
ìàòåìàòè÷åñêèõ ïîäõîäîâ ïîäðîáíî ïðîàíàëèçèðîâàíà
âñÿ öåïî÷êà ñîáûòèé îò ìîìåíòà âîçäåéñòâèÿ ïîâðå-
æäàþùåãî ôàêòîðà íà êëåòêó äî âîçíèêíîâåíèÿ ìóòà-
öèè â öåïè ÄÍÊ. Â ðàìêàõ ïðåäëîæåííûõ ïîäõîäîâ
ïðîäåìîíñòðèðîâàíà âîçìîæíîñòü ïðèìåíåíèÿ ïî-
ñòðîåííîé ìîäåëè äëÿ îöåíêè ìóòàãåííîãî äåéñòâèÿ
óëüòðàôèîëåòîâîãî èçëó÷åíèÿ.

Ôóíäàìåíòàëüíûìè ñâîéñòâàìè æèâûõ ñèñòåì ÿâ-
ëÿþòñÿ ôàêòîðû íàñëåäñòâåííîñòè è èçìåí÷èâîñòè.
Ìóòàöèîííûé ïðîöåññ (ñêà÷êîîáðàçíîå èçìåíåíèå íà-
ñëåäóåìûõ ñâîéñòâ æèâûõ ñèñòåì) — âàæíåéøèé ìåõà-
íèçì ðåàëèçàöèè èçìåí÷èâîñòè æèâûõ îðãàíèçìîâ.
Èçó÷åíèå ìóòàãåíåçà, èíäóöèðîâàííîãî ðàçëè÷íûìè
òèïàìè èçëó÷åíèé â êëåòêàõ ðàçëè÷íûõ îðãàíèçìîâ, ÿâ-
ëÿåòñÿ ãëàâíûì ïîäõîäîì ê âûÿñíåíèþ ôóíäàìåíòàëü-
íûõ âîïðîñîâ èçìåí÷èâîñòè íàñëåäóåìûõ ïðèçíàêîâ.

Îñíîâíûì áèîëîãè÷åñêèì îáúåêòîì, íà êîòîðîì
èçó÷àþòñÿ ôóíäàìåíòàëüíûå ìåõàíèçìû èíäóöèðîâàí-
íîãî ìóòàãåíåçà, ÿâëÿþòñÿ áàêòåðèè Escherichia coli —
êëåòêè êèøå÷íîé ïàëî÷êè. Íà ýòîì îáúåêòå äåòàëüíî
èçó÷åíà ñòðóêòóðíî-ôóíêöèîíàëüíàÿ îðãàíèçàöèÿ ãå-
íåòè÷åñêîãî àïïàðàòà, áèîõèìè÷åñêèå ìåõàíèçìû, êîí-
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O. Belov, E. Krasavin, A. Parkhomenko

A Model of SOS-Induced Mutagenesis in Escherichia
coli Bacteria under Ultraviolet Irradiation

A mathematical model of the mutation process in Es-

cherichia coli bacteria induced by ultraviolet radiation is
developed. The results of the research were published in the
«Journal of Theoretical Biology» [1]. In this paper, the rela-
tion between the processes taking place in E. coli cells dur-
ing the functioning of the SOS-response system and the
translesion synthesis efficiency is shown for the first time.
Using mathematical approaches, the whole chain of events
is analyzed, from the effect of a damaging factor on a cell to
mutation formation in the DNA chain. Within the limits of
the proposed approaches, a possibility is demonstrated of
applying the developed model to the evaluation of the mu-
tagenic effect of ultraviolet radiation.

Heredity and variability are fundamental properties of
the living systems. The mutation process (an abrupt change
in the living systems’ inherited properties) is the most im-
portant mechanism of the realization of the living organ-
isms’ variability. Studying mutagenesis induced in cells of

different organisms by different types of radiation is the
main approach to resolve fundamental issues of variability
in inherited characters.

Escherichia coli bacteria — the colon bacillus cells —
are the main object of research on fundamental mecha-
nisms of induced mutagenesis. It is extensive research on
these cells that allowed the structural and functional orga-
nization of the genetic apparatus and biochemical mecha-
nisms controlling the mutation process to be studied in de-
tail. In recent years, the key mechanism of the formation of
mutations from DNA primary lesions has been determined,
which is called translesion synthesis (TLS) [5]. It has been
shown that this mechanism is realized not only in prokary-
otes, but also in mammalian and human cells [7, 2].

It is known that the effect of different agents arresting
DNA replication activates a complicated chain of respons-
es in a cell, which manifest themselves as an increase in the
mutation frequency, cell division arrest, and the synthesis
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òðîëèðóþùèå ìóòàöèîííûé ïðîöåññ. Â ïîñëåäíèå
ãîäû âûÿñíåí êëþ÷åâîé ìåõàíèçì ôîðìèðîâàíèÿ ìóòà-
öèé èç ïåðâè÷íûõ ïîâðåæäåíèé ÄÍÊ, êîòîðûé ïîëó÷èë
íàçâàíèå translesion-ñèíòåçà (TLS) [5]. Ïîêàçàíî, ÷òî
ýòîò ìåõàíèçì ðåàëèçóåòñÿ íå òîëüêî ó ïðîêàðèîò, íî è
â êëåòêàõ ìëåêîïèòàþùèõ è ÷åëîâåêà [7, 2].

Èçâåñòíî, ÷òî âîçäåéñòâèå ðàçíûõ àãåíòîâ, çàäåð-
æèâàþùèõ ðåïëèêàöèþ ÄÍÊ, âûçûâàåò â êëåòêå ñëîæ-
íóþ öåïü ðåàêöèé, ïðîÿâëÿþùèõñÿ â ïîâûøåíèè ÷à-
ñòîòû ìóòèðîâàíèÿ, çàäåðæêå êëåòî÷íîãî äåëåíèÿ, ñèí-
òåçå ðàçëè÷íûõ ôåðìåíòîâ, â òîì ÷èñëå â ñèíòåçå RecÀ-
è UmuDC-áåëêîâ. Â íàñòîÿùåå âðåìÿ âñå ýòè ðåàêöèè
êëåòîê ðàññìàòðèâàþòñÿ êàê íåñïåöèôè÷åñêèé îòâåò íà
ïîâðåæäåíèå ÄÍÊ, ïîäàâëÿþùèé åå ðåïëèêàöèþ. Îò-
âåò êëåòêè íà ýòè âîçäåéñòâèÿ ïîëó÷èë íàçâàíèå
SOS-îòâåòà, à ñîîòâåòñòâóþùàÿ ñèñòåìà — SOS-ñèñòå-
ìû [6]. Àíàëîãè SOS-ñèñòåìû êëåòîê E. coli áûëè íàé-
äåíû ó ìíîãèõ øòàììîâ ïðîêàðèîò.

Â íàñòîÿùåå âðåìÿ ïðåäñòàâëÿåòñÿ âîçìîæíîé ðàç-
ðàáîòêà ìîäåëè, îïèñûâàþùåé îñíîâíûå ïóòè ðåàëèçà-
öèè ìóòàöèîííîãî ïðîöåññà â áàêòåðèàëüíûõ êëåòêàõ
îò ìîìåíòà âîçíèêíîâåíèÿ ïåðâè÷íîãî ïîâðåæäåíèÿ â
ìîëåêóëå ÄÍÊ, êîòîðûì ÿâëÿåòñÿ èçìåíåíèå õèìè÷å-
ñêîãî ñîñòàâà èëè ôèçè÷åñêîãî ñîñòîÿíèÿ ÄÍÊ, äî
ïðîÿâëåíèÿ êîíå÷íîé ðåàêöèè (ãåíåòè÷åñêîé ìóòàöèè).

Âîçäåéñòâèå óëüòðàôèîëåòîâîãî (ÓÔ) èçëó÷åíèÿ
íà êëåòêè áàêòåðèé ïðèâîäèò ê çàïóñêó ñëîæíîé öåïè
îòâåòíûõ ìåõàíèçìîâ, ñðåäè êîòîðûõ êëþ÷åâóþ ðîëü
èãðàþò ýêñöèçèîííàÿ ðåïàðàöèÿ (ÝÐ) (ò. å. âûùåïëåíèå
ôðàãìåíòà îäíîíèòåâîé ÄÍÊ äëèíîé 12–13 íóêëåîòè-
äîâ, ñîäåðæàùåãî ïîâðåæäåíèå, ñ ïîñëåäóþùåé çà-
ñòðîéêîé îáðàçîâàâøåãîñÿ ïðîáåëà ïî îïïîçèòíîé ìà-
òðèöå ÄÍÊ) è ïðîöåññ translesion-ñèíòåçà (ðèñ. 1). Ïî-
âðåæäåíèÿ, êîòîðûå íå áûëè óäàëåíû ýêñöèçèîííîé
ðåïàðàöèåé («ïåðâè÷íûå» ïîâðåæäåíèÿ), ïðèâîäÿò ê
îáðàçîâàíèþ «âòîðè÷íûõ» ïîâðåæäåíèé — ó÷àñòêîâ
îäíîíèòåâîé ÄÍÊ (îíÄÍÊ), êîòîðûå ÿâëÿþòñÿ ñèãíà-
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of different enzymes, including the RecA and UmuDC pro-
teins. All these cell responses are now considered a
non-specific response to a DNA lesion — a response sup-
pressing DNA replication. The cell response to such expo-
sures was called SOS response; the corresponding regula-
tion system was called the SOS system [6]. Analogs of the
E. coli cell’s SOS system were found in many prokaryote
strains.

It seems now possible to develop a model describing
the main ways of the realization of the mutation process in
bacterial cells — from the appearance of a primary lesion in
a DNA molecule (a change in the DNA chemical composi-
tion or physical state) to a final response display (a genetic
mutation).

The effect of ultraviolet (UV) radiation on bacterial
cells triggers a complicated chain of response mechanisms,
among which the most important are excision repair (ER)
(that is, cutting out a 12–13 nucleotide-long single-strand
DNA fragment, which contains a lesion, followed by the
complementary DNA matrix-based filling of the gap) and
translesion synthesis (Fig. 1). Lesions that were not re-
moved by excision repair (the primary lesions) lead to the
formation of secondary lesions in single-stranded DNA
fragments. The appearing ssDNA fragments are a SOS sig-
nal that triggers the cell SOS response system. The further
specific response of cells to a lesion is realized through a
complicated chain of protein interactions involving key
proteins like RecA, RecA*, UmuD, UmuC, UmuD',

Ðèñ. 1. Ñõåìà ôîðìèðîâàíèÿ ìóòàöèé ó áàêòåðèé E. coli ïðè äåéñòâèè ÓÔ-èçëó÷åíèÿ

Fig. 1. A scheme of the development of mutations in E. coli bacteria under ultraviolet irradiation
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ëîì (SOS-ñèãíàëîì) ê çàïóñêó ñèñòåìû SOS-îòâåòà
êëåòîê. Äàëüíåéøàÿ ðåàëèçàöèÿ ñïåöèôè÷åñêîãî îòâå-
òà êëåòîê íà ïîâðåæäåíèå îñóùåñòâëÿåòñÿ ïîñðåäñòâîì
ñëîæíîé öåïè áåëêîâûõ âçàèìîäåéñòâèé ñ ó÷àñòèåì òà-
êèõ êëþ÷åâûõ áåëêîâ, êàê RecA, RecA*, UmuD, UmuC,
UmuD', UmuD2, UmuDD', UmuD'2, UmuD2C, UmuDD'C,
UmuD'2C. Îñíîâíàÿ ðîëü â ðåàëèçàöèè èíäóöèðîâàí-
íîãî ìóòàöèîííîãî ïðîöåññà â êëåòêàõ E. coli ïðèíàä-
ëåæèò êîìïëåêñó UmuD'2C. Ñòàáèëüíûé UmuD'2C-ïðî-
òåèí (âòîðîå íàçâàíèå — ÄÍÊ-ïîëèìåðàçà V, èëè PolV)
ñïîñîáåí îáðàçîâûâàòü ìîäèôèöèðîâàííûé êîìïëåêñ
PolV Mut, â ñîñòàâ êîòîðîãî êðîìå ÄÍÊ-ïîëèìåðàçû V
âõîäÿò RecA-ïðîòåàçà, SSB-áåëêè, ñóáúåäèíèöû
ÄÍÊ-ïîëèìåðàçû III. Îáðàçîâàâøèéñÿ ðåïëèêàöèîí-
íûé êîìïëåêñ ïðîäîëæàåò ñèíòåç äî÷åðíåé öåïè ÄÍÊ
íà ïîâðåæäåííîé ìàòðèöå è, ïðåîäîëåâàÿ ðàçëè÷íûå
ÄÍÊ-àääóêòû, ïîäñòàâëÿåò íà ìåñòå ïîâðåæäåíèé íó-
êëåîòèäû ñëó÷àéíûì îáðàçîì. Ðåïëèêàöèÿ ïðè ýòîì
äîõîäèò äî êîíöà, íî äî÷åðíÿÿ öåïü ÄÍÊ èìååò äåôåê-
òû â ìåñòàõ, íàõîäÿùèõñÿ íàïðîòèâ ïîâðåæäåíèé â ìà-
òåðèíñêîé öåïè. Ïî ñðàâíåíèþ ñî ñïîíòàííûì ìóòàãå-
íåçîì íàáëþäàåòñÿ òûñÿ÷åêðàòíîå âîçðàñòàíèå óðîâíÿ
ìóòàöèé.

Áåçðàçìåðíûå óðàâíåíèÿ, ïîëó÷åííûå äëÿ êàæäîãî
áåëêà SOS-ñèñòåìû, â îáùåì âèäå ñëåäóþùèå:

dy d V y y V y yi i/ ( , ) ( , )
 � �� �0 0 (1)

ãäå y i ni ( , ..., )�1 — âíóòðèêëåòî÷íàÿ êîíöåíòðàöèÿ
i-ãî ðåãóëÿòîðíîãî áåëêà, y0 — íîðìèðîâàííàÿ âíóòðè-
êëåòî÷íàÿ êîíöåíòðàöèÿ èíäóöèðóþùåãî ñèãíàëà, 
 —
áåçðàçìåðíîå âðåìÿ, V+ è V– — ôóíêöèè, îïèñûâàþ-
ùèå âêëàä ðàçëè÷íûõ ïðîöåññîâ â íàêîïëåíèå è óáûâà-
íèå áåëêà. Ñëàãàåìûå V+ è V– â îáùåì ñëó÷àå ÿâëÿþòñÿ
ôóíêöèÿìè âíóòðèêëåòî÷íûõ êîíöåíòðàöèé ðåãóëÿòîð-
íûõ áåëêîâ yi è/èëè êîíöåíòðàöèè èíäóöèðóþùåãî ñèã-
íàëà y0. Âèä ñëàãàåìûõ îïðåäåëÿåòñÿ ìåõàíèçìîì ðàñ-
ñìàòðèâàåìîãî ÷àñòè÷íîãî ïðîöåññà, çàëîæåííîãî â
ïðåäëàãàåìîé ìîäåëè. Â êà÷åñòâå íà÷àëüíûõ óñëîâèé
ìîäåëè áûëî âûáðàíî ÷èñëî ìîëåêóë, ñîäåðæàùèõñÿ â
îäíîé êëåòêå, â íîðìàëüíûõ óñëîâèÿõ ïðè îòñóòñòâèè
ïîâðåæäàþùåãî âîçäåéñòâèÿ.

Äëÿ îöåíêè âåðîÿòíîñòè âîçíèêíîâåíèÿ îøèáêè â
õîäå SOS-ðåïàðàöèè áûëà ðàçðàáîòàíà ìîäåëü transle-
sion-ñèíòåçà. Ìîäåëèðîâàíèå äâèæåíèÿ êîìïëåêñà
PolV Mut âäîëü öåïè ÄÍÊ è íàõîæäåíèå äîçîâî-âðå-
ìåííîé çàâèñèìîñòè ñðåäíåãî ÷èñëà îøèáîê â õîäå
TLS âûïîëíåíî ñ ïîìîùüþ ïðîãðàììû, ðàçðàáîòàííîé
â õîäå èññëåäîâàíèÿ.

Èçëîæåííûå ìîäåëüíûå ïðåäñòàâëåíèÿ ïîçâîëÿþò
íàõîäèòü ÷àñòîòó ìóòàöèé â îòäåëüíûõ ãåíàõ E. coli.

24

UmuD2, UmuDD', UmuD'2, UmuD2C, UmuDD'C, and
UmuD'2C. The main role in the realization of the induced
mutation process in E. coli cells belongs to the complex.
The stable UmuD'2C protein (which is also called DNA
polymerase V or PolV) can form the PolV Mut modified
complex, which, beside DNA polymerase V, includes the
RecA protease, SSB proteins, and DNA polymerase III sub-
units. The formed replication complex continues synthesiz-
ing the daughter DNA chain on the damaged matrix and,
overcoming different DNA adducts, randomly places nu-
cleotides at the lesion locations. Replication is then com-
pleted, but the daughter DNA chain has defects in the
places located against the lesions in the mother chain. As
compared with spontaneous mutagenesis, a 1000-fold in-
crease in the mutation rate is observed.

In the general form, the dimensionless equations for
each protein of the SOS system are the following:

dy d V y y V y yi i/ ( , ) ( , ),
 � �� �0 0 (1)

where y i ni ( , ..., )�1 is the intracellular concentration of
the ith regulatory protein, y0 is the normalized intracellular
concentration of the inducing signal, 
 is dimensionless
time, V+ and V– are functions describing the contribution

of different processes to the protein accumulation and de-
crease, respectively. V+ and V– are in the general case func-
tions of the intracellular concentrations of the regulatory
proteins yi and/or the inducing signal concentration y0. The
form of the summands is determined by the mechanism of
the considered partial process built into the proposed mod-
el. As the initial conditions of the model, the number of
molecules contained in one cell under normal conditions
without any damaging influence is chosen.

To evaluate the probability of the appearance of an er-
ror in SOS repair, a translesion synthesis (TLS) model was
developed. The modeling of the PolV Mut movement along
the DNA chain and finding the dose–time dependence of
the average number of errors during TLS was performed
using software developed in the course of the research.

The presented model concepts allow finding the fre-
quency of mutations in separate genes of E. coli. A calcula-
tion of the frequency of mutations in the lacI regulatory
gene is performed [1]. The dose dependence of the muta-
tion frequency under UV irradiation can be described by
the following expression suggested in [3]:

Z Z D D D Dm/ ( ) ( exp( )),� � � �  1 2 31 (2)
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Â [1] âûïîëíåí ðàñ÷åò ÷àñòîòû ìóòàöèé â ðåãóëÿòîðíîì
ãåíå lacI. Äîçîâàÿ çàâèñèìîñòü ÷àñòîòû ìóòàöèé ïðè
ÓÔ-îáëó÷åíèè ìîæåò áûòü îïèñàíà ñëåäóþùèì âûðà-
æåíèåì, ïðåäëîæåííûì â [3]:

Z Z D D D Dm/ ( ) ( exp( )),� � � �  1 2 31 (2)

ãäå Zm è Z — ÷èñëî ìóòàíòíûõ è âûæèâøèõ êëåòîê ñî-
îòâåòñòâåííî, D (Äæ/ì2) — äîçà ÓÔ-îáëó÷åíèÿ, 1D —
ëèíåéíûé êîìïîíåíò äîçîâîé çàâèñèìîñòè, âåëè÷èíà
2D ïðîïîðöèîíàëüíà âûõîäó ìóòàöèé,
( exp ( ))1 3� � D — äîëÿ êëåòîê, â êîòîðûõ èíäóöèðîâà-

ëàñü ìóòàãåííàÿ ðåïàðàöèÿ. Êîýôôèöèåíòû 1, 2 è 3
áûëè îïðåäåëåíû â õîäå èññëåäîâàíèÿ.

Â ðàìêàõ ïîñòðîåííîé ìîäåëè áûë ïðîâåäåí ÷è-
ñëåííûé àíàëèç óðàâíåíèé (1). Ïîëó÷åíû òðåõìåðíûå
ãðàôèêè, îïèñûâàþùèå êîíöåíòðàöèþ ïðîäóêòîâ ãå-
íîâ lexA, recA, umuC è umuD (ðèñ. 2). Ðåøåíèÿ ìîäåëè
translesion-ñèíòåçà ïðåäñòàâëåíû íà ðèñ. 3,a. Ðåçóëüòà-
òû, õàðàêòåðèçóþùèå ÷àñòîòó îáðàçîâàíèÿ ãåííûõ ìó-
òàöèé â ðåãóëÿòîðíîì ãåíå lacI E. coli, ïðåäñòàâëåíû íà
ðèñ. 3,á. Êàê ìîæíî âèäåòü, òåîðåòè÷åñêàÿ êðèâàÿ õîðî-
øî îïèñûâàåò ïîëó÷åííûå ýêñïåðèìåíòàëüíûå äàí-
íûå.
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where Zm and Z are the number of mutant and survived
cells, respectively; D (J · m–2) is the UV radiation dose;
1D is the linear component of the dose dependence; 2D is
proportional to mutation yield; ( exp ( ))1 3� � D is the frac-
tion of cells in which mutagenic repair was induced. The
coefficients 1, 2, and 3 were determined in the course of
the research.

Within the framework of the proposed model, the nu-
merical analysis of equations (1) was performed. Three-di-
mensional graphs were obtained, which describe the con-
centration of the products of the lexA, recA, umuC, and

umuD genes (Fig. 2). The solutions of the translesion syn-
thesis model are shown in Fig. 3,a. The results characteriz-
ing the frequency of the gene mutations in the lacI

regulatory gene of E. coli are shown in Fig. 3,b. As can be
seen, the theoretical curve matches well the experimental
data.

Within the framework of this research, a mathematical
model of the ultraviolet-induced mutation process in E. coli
bacterial cells has been created. The model is a develop-
ment of the existing ideas about the organization of the
SOS-response system in the bacterial cells. The model cor-

Ðèñ. 2. Èçìåíåíèå êîíöåíòðàöèè áåëêîâ LexA, RecA, RecA*, UmuD, UmuC è UmuD'2C ñî âðåìåíåì è â çàâèñèìîñòè îò äîçû
ÓÔ-îáëó÷åíèÿ. N — ÷èñëî ìîëåêóë áåëêà â îäíîé êëåòêå

Fig. 2. Changes in the concentration of the LexA, RecA, RecA*, UmuD, UmuC, and UmuD'2C with time and depending on the UV irradia-
tion dose. N is the number of proteins in one cell
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Â ðàìêàõ ïðîâåäåííîãî èññëåäîâàíèÿ ïîñòðîåíà
ìàòåìàòè÷åñêàÿ ìîäåëü èíäóöèðîâàííîãî ìóòàöèîííî-
ãî ïðîöåññà â áàêòåðèàëüíûõ êëåòêàõ E. coli ïðè
ÓÔ-îáëó÷åíèè. Ïðåäñòàâëåííàÿ ìàòåìàòè÷åñêàÿ ìî-
äåëü ÿâëÿåòñÿ ðàçâèòèåì ñóùåñòâóþùèõ ïðåäñòàâëå-
íèé îá îðãàíèçàöèè ñèñòåìû SOS-îòâåòà â áàêòåðèàëü-
íûõ êëåòêàõ è êîððåêòíî îïèñûâàåò åãî îñíîâíûå ïðî-
öåññû. Èññëåäîâàíèå SOS-îòâåòà ïðîâåäåíî â
ñîîòâåòñòâèè ñ ïðåäñòàâëåíèÿìè ñîâðåìåííîé ñèñòåì-
íîé áèîëîãèè è ìåòîäàìè èçó÷åíèÿ ñëîæíûõ ãåíåòè÷å-
ñêèõ ñåòåé.

Íàó÷íàÿ íîâèçíà èññëåäîâàíèÿ çàêëþ÷àåòñÿ â ðàç-
ðàáîòêå íîâîãî ïåðñïåêòèâíîãî ïîäõîäà ê îïèñàíèþ
èíäóöèðîâàííîãî ìóòàöèîííîãî ïðîöåññà â êëåòêàõ
æèâûõ îðãàíèçìîâ. Âïåðâûå â ðàìêàõ îäíîãî ìîäåëü-
íîãî ïîäõîäà ïðîñëåæåí âåñü ïóòü îò âîçíèêíîâåíèÿ

ïåðâè÷íîãî ïîâðåæäåíèÿ ñòðóêòóðû ÄÍÊ äî çàêðåïëå-
íèÿ åãî â ìóòàöèþ. Îïèñàíèå ïðîöåññà îòâåòà êëåòêè
íà ïîâðåæäàþùåå âîçäåéñòâèå âûïîëíåíî àâòîðàìè â
òåðìèíàõ ñîâðåìåííîé ñèñòåìíîé áèîëîãèè è ÿâëÿåòñÿ
çíà÷èòåëüíûì äîñòèæåíèåì â îáëàñòè ìîäåëèðîâàíèÿ
ñëîæíûõ ãåíåòè÷åñêèõ ñåòåé.

Íàó÷íàÿ è ïðàêòè÷åñêàÿ çíà÷èìîñòü èññëåäîâàíèÿ
ñîñòîèò â ïåðñïåêòèâàõ èñïîëüçîâàíèÿ ïîñòðîåííîé
ìîäåëè ñ öåëüþ ñîçäàíèÿ íîâûõ òåîðåòè÷åñêèõ îñíîâ
ìóòàöèîííîãî ïðîöåññà è ïðèìåíåíèÿ ðàçðàáîòàííûõ
ïîäõîäîâ ê ðåøåíèþ ìíîãèõ íàó÷íî-ïðàêòè÷åñêèõ çà-
äà÷ ñîâðåìåííîé áèîëîãèè. Ïîëó÷åííûå ðåçóëüòàòû äà-
äóò âîçìîæíîñòü ïðèìåíèòü ðàçðàáîòàííûå ìåòîäû
äëÿ îïèñàíèÿ ðåàêöèè êëåòîê íà äðóãèå íåáëàãîïðèÿò-
íûå ôàêòîðû, òàêèå êàê èîíèçèðóþùåå èçëó÷åíèå è
êàíöåðîãåííûå õèìè÷åñêèå ñîåäèíåíèÿ.
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rectly describes the main SOS-response processes. The
study of SOS response was conducted in compliance with
modern system biology concepts and using the techniques
of investigating complicated genetic networks.

The scientific novelty of this research consists in the
development of a new promising approach to the descrip-
tion of the induced mutation process in living organism
cells. For the first time, within the framework of one model
approach, the whole chain is tracked from the primary
DNA structure lesion to its fixation as a mutation. The auth-
ors describe the cell response to the damaging factor in
terms of modern system biology; this description presents a
significant achievement in the modeling of complicated
genetic networks.

The scientific and practical importance of this research
consists in the prospects of using the proposed model for
the development of new theoretical bases of the mutation
process and applying the developed approaches to the solu-
tion of many scientific and practical problems of modern
biology. The obtained results will make it possible to apply
the proposed methods to the description of cell response to
other adverse factors like ionizing radiation and
carcinogenic chemical influence.
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Ðèñ. 3. a) Äîçîâî-âðåìåííàÿ
çàâèñèìîñòü ñðåäíåãî ÷èñëà
îøèáîê a. á) ×àñòîòà ìóòàöèé
â ãåíå lacI E. coli. Ëèíèÿ —
ðåçóëüòàòû ðàñ÷åòîâ, òî÷êè —
ýêñïåðèìåíòàëüíûå äàííûå [4]

Fig. 3. a) Dose–time dependence
of the average number of errors a.
b) Frequency of mutations in the
lacI gene of E. coli. The line
shows the calculation results; the
dots are the experimental data [4]
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Âàöëàâ ÂÎÒÐÓÁÀ
(19.12.1909 – 11.09.1990)

Âàöëàâ Âîòðóáà (×åõèÿ) — ôè-
çèê, àêàäåìèê ×åõîñëîâàöêîé ÀÍ
(1978). Îêîí÷èë Êàðëîâ óíèâåðñè-
òåò â Ïðàãå (1933).

Ïîñëå îêîí÷àíèÿ óíèâåðñèòå-
òà ðàáîòàë â ãèìíàçèè ïðåïîäàâà-
òåëåì ìàòåìàòèêè è ôèçèêè. Â ìàå
1945 ã. ñòàíîâèòñÿ àññèñòåíòîì
ïðîôåññîðà â Èíñòèòóòå òåîðåòè-
÷åñêîé ôèçèêè Êàðëîâà óíèâåðñè-
òåòà â Ïðàãå.

Â 1946–1947 ãã. Â. Âîòðóáà ðà-
áîòàë â Ôèçè÷åñêîì èíñòèòóòå â
Öþðèõå, ãäå ïîä ðóêîâîäñòâîì
ïðîôåññîðà Ã. Âåíòöåëÿ çàíèìàë-
ñÿ âîïðîñàìè êâàíòîâîé ýëåêòðî-
äèíàìèêè — ðàñ÷åòàìè íåêîòîðûõ
êîíêðåòíûõ ïðîöåññîâ â ðàìêàõ
òåîðèè âîçìóùåíèé, à òàêæå ïðîáëåìîé ñèììåò-
ðèè â òåîðèè ýëåìåíòàðíûõ ÷àñòèö. Ìåæäóíàðîä-
íîå íàó÷íîå ïðèçíàíèå îí ïîëó÷èë çà ðàáîòû, ïî-
ñâÿùåííûå ïðîáëåìå ôîòîðîæäåíèÿ ýëåêòðîí-ïî-
çèòðîííûõ ïàð. Ýòè íàó÷íûå íàïðàâëåíèÿ ñòàëè
îïðåäåëÿþùèìè â åãî íàó÷íîé êàðüåðå.

Â 1954 ã. Â. Âîòðóáà ñòàíîâèòñÿ ïðîôåññîðîì
ôèçèêî-ìàòåìàòè÷åñêîãî ôàêóëüòåòà Êàðëîâà
óíèâåðñèòåòà â Ïðàãå. Â 1955 ã. îí ïåðåøåë íà ôà-
êóëüòåò òåõíè÷åñêîé è ÿäåðíîé ôèçèêè ×åøñêîãî
òåõíè÷åñêîãî óíèâåðñèòåòà, à ñ 1956 ïî 1959 ã.
Â. Âîòðóáà — ÷ëåí Ó÷åíîãî ñîâåòà Îáúåäèíåííîãî
èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé, îäèí èç ïåðâûõ
âèöå-äèðåêòîðîâ Èíñòèòóòà â Äóáíå.

Ïîñëå ðàáîòû â ÎÈßÈ Â. Âîòðóáà âîçâðàùàåò-
ñÿ â Ïðàãó íà ôàêóëüòåò òåõíè÷åñêîé è ÿäåðíîé
ôèçèêè ×åøñêîãî òåõíè÷åñêîãî óíèâåðñèòåòà. Îí
çàíèìàåò ïîñò çàâåäóþùåãî êàôåäðîé òåîðåòè÷å-
ñêîé ôèçèêè è ñ ãîëîâîé ïîãðóæàåòñÿ â ïåäàãîãè-
÷åñêóþ äåÿòåëüíîñòü: ïèøåò ó÷åáíèêè, ÷èòàåò ëåê-
öèè ïî òåîðèè ïîëÿ, òåîðèè ýëåìåíòàðíûõ ÷àñòèö
è òåîðèè îòíîñèòåëüíîñòè, ðóêîâîäèò ðåãóëÿðíûì
ïðàæñêèì ñåìèíàðîì ïî àêòóàëüíûì ïðîáëåìàì
òåîðåòè÷åñêîé ôèçèêè. Áîëüøàÿ ÷àñòü ñòàðøåãî
ïîêîëåíèÿ ÷åøñêèõ ôèçèêîâ — ó÷åíèêè Â. Âîò-
ðóáû.
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V�clav VOTRUBA
(19.12.1909–11.09.1990)

V�clav Votruba (Czechia) — a
physicist, Academician of the Acad-
emy of Sciences of Czechoslovakia
(1978). He graduated from the
Charles University (Prague) in 1933.

He started his career after uni-
versity as a teacher of mathematics
and physics at a high school. In May
1945 he became a famulus at the In-
stitute of Theoretical Physics of the
Charles University in Prague.

In 1946–1947 V. Votruba
worked at the Physics Institute in
Zurich where, under the guidance of
Professor G. Wentzel, he studied is-
sues of quantum electrodynamics —
calculations of specific processes in
the framework of the excitation the-

ory and the symmetry problem in elementary particle
theory. Internationally acknowledged studies of his
were devoted to the problem of photoproduction of
electron–positron pairs. These scientific trends deter-
mined his scientific career.

In 1954 V. Votruba became Professor of the
Mathematics and Physics Department of the Charles
University in Prague. In 1955 he transferred to the
Department of Technical and Nuclear Physics of the
Czech Technical University; from 1956 to 1959
V. Votruba was a member of the Scientific Council of
the Joint Institute for Nuclear Research and one of
the first JINR vice-directors.

After his work at JINR, V. Votruba came back to
Prague and worked at the Department of Technical
and Nuclear Physics (the Czech Technical Universi-
ty). He occupied the position of the Head of the
Chair of Theoretical Physics and was fully preoccu-
pied with teaching activities: he wrote textbooks,
read lectures in field theory, elementary particle the-
ory and relativity theory, headed the regular Prague
seminar on urgent problems in theoretical physics.
The majority of Czech physicists of the elder genera-
tion are pupils of V. Votruba.

Ê 100-ËÅÒÈÞ ÑÎ ÄÍß ÐÎÆÄÅÍÈß

TO THE CENTENARY OF THE BIRTHDAY



Àêàäåìèê À. Í. Ñèñàêÿí âûñòó-
ïèë ñ äîêëàäîì î âûïîëíåíèè òåêó-
ùåé íàó÷íîé ïðîãðàììû ÎÈßÈ
(2003–2009 ãã.) è î ãëàâíûõ îñîáåííî-
ñòÿõ Ñåìèëåòíåãî ïëàíà ðàçâèòèÿ
ÎÈßÈ íà 2010–2016 ãã.

Íà ñåññèè ñîñòîÿëàñü ïðåçåíòà-
öèÿ îêîí÷àòåëüíîãî ïðîåêòà Ñåìè-
ëåòíåãî ïëàíà. Bèöå-äèðåêòîðà
ÎÈßÈ Ð. Ëåäíèöêè è Ì. Ã. Èòêèñ
ïðåäñòàâèëè äîêëàäû ïî îñíîâíûì
íàó÷íûì ðàçäåëàì ïðîåêòà ïëàíà: î
ïðîãðàììàõ ïî ôèçèêå ýëåìåíòàð-
íûõ ÷àñòèö è òÿæåëûõ èîíîâ âûñîêèõ
ýíåðãèé; ïî ÿäåðíîé ôèçèêå íèçêèõ è
ïðîìåæóòî÷íûõ ýíåðãèé, íåéòðîííîé
ÿäåðíîé ôèçèêå, ôèçèêå êîíäåíñè-
ðîâàííûõ ñðåä (ýêñïåðèìåíòàëüíûå
è òåîðåòè÷åñêèå èññëåäîâàíèÿ). Ïî
äîïîëíèòåëüíûì ðàçäåëàì ïëàíà
âûñòóïèëè: Ñ. Ç. Ïàêóëÿê — îá îáðà-
çîâàòåëüíûõ ïðîãðàììàõ, Ã. Ä. Øèð-

êîâ — î ðàçâèòèè èíæåíåðíîé èí-
ôðàñòðóêòóðû è èíôîðìàöèîííûõ
òåõíîëîãèé, Í. À. Ëåíñêàÿ — îá èííî-
âàöèîííîé äåÿòåëüíîñòè, êàäðîâîé
è ñîöèàëüíîé ïîëèòèêå, Â. Â. Êàòðà-
ñåâ — î ôèíàíñîâîì îáåñïå÷åíèè.

Ó÷åíûé ñîâåò çàñëóøàë äîêëàäû
î ñòàòóñå âàæíåéøèõ ïðîåêòîâ áàçî-
âûõ óñòàíîâîê ÎÈßÈ — NICA/MPD,
ïðåäñòàâëåííûé Â. Ä. Êåêåëèäçå,
DRIBs-III, ïðåäñòàâëåííûé
Ñ. Í. Äìèòðèåâûì, ÈÁÐ-2Ì è ñïåê-
òðîìåòðîâ, ïðåäñòàâëåííûé À. Â. Áå-
ëóøêèíûì.

Ñ äîêëàäàìè î ðåêîìåíäàöèÿõ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ âûñòóïèëè: Ò. Õîëëìàí (ÏÊÊ ïî
ôèçèêå ÷àñòèö), Â. Ãðàéíåð (ÏÊÊ ïî
ÿäåðíîé ôèçèêå), Â. Êàíöåð (ÏÊÊ ïî
ôèçèêå êîíäåíñèðîâàííûõ ñðåä).

Ó÷åíûé ñîâåò çàñëóøàë íàó÷íûå
äîêëàäû î ïåðñïåêòèâàõ ñîòðóäíè÷å-

ñòâà Îê-Ðèäæñêîé íàöèîíàëüíîé ëà-
áîðàòîðèè (ORNL, ÑØÀ) è ÎÈßÈ â
èññëåäîâàíèÿõ ñâåðõòÿæåëûõ ýëå-
ìåíòîâ, ïðåäñòàâëåííûå ïðîôåññî-
ðîì Äæ. Ðîáåðòî è àêàäåìèêîì
Þ. Ö. Îãàíåñÿíîì.

Íà ñåññèè ñîñòîÿëèñü âûáîðû
äèðåêòîðîâ Ëàáîðàòîðèè ôèçèêè âû-
ñîêèõ ýíåðãèé è Ëàáîðàòîðèè ðàäèà-
öèîííîé áèîëîãèè, à òàêæå âðó÷åíèå
ïðåìèé ÎÈßÈ çà 2008 ã.

Ó÷åíûé ñîâåò ïðèíÿë ñëåäóþ-
ùóþ ðåçîëþöèþ.

Îáùèå ïîëîæåíèÿ. Çàñëóøàâ
äîêëàä äèðåêòîðà ÎÈßÈ À. Í. Ñèñà-
êÿíà, Ó÷åíûé ñîâåò ïîçäðàâèë äèðåê-
öèþ è èíòåðíàöèîíàëüíûé êîëëåêòèâ
ñîòðóäíèêîâ ÎÈßÈ ñ ïîëíîé è óñïåø-
íîé ðåàëèçàöèåé çàâåðøàþùåéñÿ
ñåìèëåòíåé íàó÷íîé ïðîãðàììû è
äàë âûñîêóþ îöåíêó âàæíîìó âêëàäó,
âíåñåííîìó Èíñòèòóòîì çà ýòè ãîäû â
ðàçâèòèå íàóêè è òåõíîëîãèé â ìå-
æäóíàðîäíîì ïëàíå.

Ó÷åíûé ñîâåò îòìåòèë çíà÷è-
òåëüíûå äîñòèæåíèÿ ó÷åíûõ Èíñòè-
òóòà â îáëàñòè ôèçèêè ÷àñòèö, ÿäåð-

28

Professor A. Sissakian presented
a report concerning the implementation
of the current programme of the scientif-

ic research and development of JINR
(2003–2009) and the key features of the
Seven-Year Plan for the Development
of JINR for 2010–2016.

The Scientific Council considered
the final draft of the seven-year plan for
JINR development. Vice-Directors

R. Lednick� and M. Itkis presented re-

ports on the main scientific sections of
the plan concerning the programmes in
the fields of particle physics and
high-energy heavy-ion physics; low-
and intermediate-energy nuclear
physics, nuclear physics with neutrons,
and condensed matter physics (experi-

mental and theoretical research). The
programmes, included in the supple-

mentary sections, were presented by
S. Pakuliak (educational activities),
G. Shirkov (development of the engi-

neering infrastructure and of informa-

tion technologies), N. Lenskaya (inno-

vation activities; staff and social policy),
and by V. Katrasev (financial support for
the projected activities).

The status of major facility projects
of the seven-year plan were reported by
V. Kekelidze (NICA/MPD), S. Dmitriev
(DRIBs-III), and by A. Belushkin
(IBR-2M and spectrometers).

The recommendations of the Pro-

gramme Advisory Committees were re-

ported by T. Hallman (PAC for Particle
Physics), W. Greiner (PAC for Nuclear
Physics), and V. Kantser (PAC for Con-

densed Matter Physics).

Professors J. Roberto and
Yu. Oganessian co-presented the sci-

entific report «Perspectives of the Col-

laboration between the Oak Ridge Na-

tional Laboratory and JINR in the Stud-

ies of Superheavy Elements».

The session included the elections
of the Directors of the Veksler and
Baldin Laboratory of High Energy
Physics and of the Laboratory of Radia-

tion Biology, as well as the presentation
of diplomas to the winners of JINR
prizes for the year 2008.

The Scientific Council adopted the
following Resolution.

General Considerations. The
Scientific Council welcomed the com-

prehensive report presented by JINR
Director A. Sissakian, congratulated the
Directorate and the international staff of
JINR on the complete and successful
realization of the current seven-year
scientific programme and highly appre-

ciated the valuable contributions to the
advancement of science and technolo-
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íîé ôèçèêè è ôèçèêè êîíäåíñèðîâàí-
íûõ ñðåä, à òàêæå óñïåõè â îáëàñòè
èíôîðìàöèîííûõ òåõíîëîãèé, îáó÷å-
íèè ìîëîäûõ ó÷åíûõ è èííîâàöèîí-
íîé äåÿòåëüíîñòè â 2009 ã., îñîáî âû-
äåëèâ:

— óñïåøíîå ïðîâåäåíèå äâóõ ïî-
ñëåäíèõ ñåàíñîâ ðàáîòû íóêëîò-
ðîíà äëÿ ôèçè÷åñêèõ ýêñïåðèìåí-
òîâ è äëÿ êîìïëåêñíîãî èñïûòàíèÿ
ðÿäà âàæíåéøèõ ñèñòåì, íåîáõî-
äèìûõ äëÿ ýêñïëóàòàöèè â áóäó-
ùåì óñêîðèòåëüíîãî êîìïëåêñà
íóêëîòðîí-M/NICA, â ÷àñòíîñòè,
ñèñòåì ïèòàíèÿ è ýâàêóàöèè ýíåð-
ãèè â öèêëå òåñòèðîâàíèÿ ïðè ìàã-
íèòíîì ïîëå 1,5 Të, ìîäåðíèçèðî-
âàííîé êðèîãåíèêè;

— ôèçè÷åñêèé ïóñê ïåðâîé î÷åðåäè
óñòàíîâêè ÈÐÅÍ è ïðîãðåññ â äî-
ñòèæåíèè åå ïðîåêòíûõ ïàðàìåò-
ðîâ;

— ñòàðò óíèêàëüíîãî ýêñïåðèìåíòà
ïî ñèíòåçó 117-ãî ýëåìåíòà â ðåàê-
öèè 249Bk + 48Ca â ñîòðóäíè÷åñòâå
ñ Îê-Ðèäæñêîé íàöèîíàëüíîé ëà-
áîðàòîðèåé (ÑØÀ);

— ââîä â ýêñïëóàòàöèþ âûñîêîñêî-

ðîñòíîãî 20-ãèãàáèòíîãî êàíàëà

ñâÿçè Äóáíà–Ìîñêâà è ðåàëèçà-

öèþ òåõíè÷åñêèõ ðåøåíèé äëÿ

îáåñïå÷åíèÿ âîçìîæíîñòè íàðà-

ùèâàíèÿ åãî ïðîïóñêíîé ñïîñîá-

íîñòè â áóäóùåì.

Ó÷åíûé ñîâåò âûñîêî îöåíèë
óñèëèÿ äèðåêöèè ÎÈßÈ ïî äàëüíåé-
øåìó ðàçâèòèþ ïàðòíåðñêèõ ïðî-
ãðàìì ñî ñòðàíàìè-ó÷àñòíèöàìè è
äðóãèìè ñòðàíàìè, îòìåòèâ, â ÷àñò-
íîñòè, íåäàâíåå çàêëþ÷åíèå íà ïðà-
âèòåëüñòâåííîì óðîâíå Ñîãëàøåíèÿ
î ñîòðóäíè÷åñòâå ñ Àðàáñêîé Ðåñïó-
áëèêîé Åãèïåò, ïîäïèñàíèå ïðîòîêî-
ëà ñ Âåíãåðñêîé Ðåñïóáëèêîé îá àê-
òèâèçàöèè ñîâìåñòíûõ ôóíäàìåí-
òàëüíûõ è ïðèêëàäíûõ èññëåäîâàíèé
â ÎÈßÈ, ïðîäëåíèå Ñîãëàøåíèÿ ìå-
æäó ÎÈßÈ è Ôåäåðàëüíûì ìèíè-
ñòåðñòâîì îáðàçîâàíèÿ è íàó÷íûõ
èññëåäîâàíèé Ãåðìàíèè äî êîíöà
2011 ã. è ðåøåíèå íåìåöêîé ñòîðîíû
óâåëè÷èòü ãîäîâîé âçíîñ â áþäæåò
ÎÈßÈ.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-

åì îòìåòèë, ÷òî áëàãîäàðÿ óñèëèÿì

ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íàïîëíÿå-

ìîñòü áþäæåòà Èíñòèòóòà â òå÷åíèå

ïîñëåäíèõ ëåò ñîñòàâëÿëà 100 % îò

çàïëàíèðîâàííîãî óðîâíÿ, ÷òî ïîçâî-

ëèëî ðåàëèçîâàòü òåêóùèå íàó÷íûå

ïðîãðàììû, è âíîâü ïîä÷åðêíóë âàæ-

íîñòü åæåãîäíîãî óâåëè÷åíèÿ áþäæå-

òà â 2010–2016 ãã. â ñîîòâåòñòâèè ñ

ïðèíÿòûì ÊÏÏ áþäæåòíûì ïðîãíî-

çîì äëÿ äîñòèæåíèÿ â ñëåäóþùèé ñå-

ìèëåòíèé ïåðèîä ñòðàòåãè÷åñêèõ öå-

ëåé ðàçâèòèÿ Èíñòèòóòà, ïðåäñòàâ-

ëåííûõ â äîêëàäå äèðåêòîðà

À. Í. Ñèñàêÿíà.

Ðåêîìåíäàöèè ïî íàó÷íîé

ïðîãðàììå íà ñëåäóþùåå ñåìèëå-

òèå. Ó÷åíûé ñîâåò ïîáëàãîäàðèë äè-

ðåêöèþ ÎÈßÈ è ðàáî÷óþ ãðóïïó çà

ïîäãîòîâêó îêîí÷àòåëüíîãî ïðîåêòà

Ñåìèëåòíåãî ïëàíà ðàçâèòèÿ ÎÈßÈ

íà 2010–2016 ãã. è çàáëàãîâðåìåííîå,

äî íà÷àëà ñåññèè, ïðåäîñòàâëåíèå

ïèñüìåííûõ ìàòåðèàëîâ ïî ñåìèëåò-

íåìó ïëàíó.
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gy in a world view that have been
achieved as part of this programme.

The Scientific Council recognized
the significant scientific accomplish-

ments of JINR scientists in 2009 in the
fields of particle physics, nuclear
physics, and condensed matter
physics, as well as the progress in the
areas of information technology, edu-

cation of young scientists, and innova-

tive developments. As several exam-

ples in these fields, the Scientific Coun-

cil noted:

— the two recent successful runs of
the Nuclotron for experiments and
for complex tests of its vital systems
for the future operation of the Nu-
clotron-M/NICA facility, in particular,
the power supply and quench pro-
tection systems at cycle with a 1.5 T
magnetic field, upgraded cryogen-
ics;

— the start-up of the 1st phase of the
IREN facility and progress towards
achieving its design parameters;

— the beginning of the unique experi-
ment on the synthesis of element
117 in the 249Bk + 48Ca reaction, in
partnership with the Oak Ridge Na-
tional Laboratory (USA);

— the commissioning of the
high-speed 20 Gbps JINR–Moscow
telecommunication channel with the
availability of the implemented tech-
nological solutions for the further
extension of the channel bandwidth.

The Scientific Council highly ap-

preciated the new efforts of the JINR
Directorate for the further development
of partnership programmes with Mem-

ber States and other countries. It not-

ed, in particular, the recent conclusion
of the government-level agreement
with the Arab Republic of Egypt, the
signature of the Letter of Intent with the
Hungarian Republic concerning inten-

sification of joint basic and applied re-

search at JINR, the extension of the
Agreement between JINR and the Fed-

eral Ministry of Education and Re-

search (BMBF) of Germany until the
end of 2011 and the decision of the
German side about the increase of the
annual contribution of Germany to the
JINR budget.

The Scientific Council noted with
satisfaction that due to the efforts of the
Member States the implementation of
the JINR budget in the past several
years had been achieved at the level of
100% of the planned budget, making it
possible to realize the current scientific
programme. The Scientific Council em-

phasized again the importance of the
annual increase of the budget in
2010–2016, planned according to the
budget forecast approved by the Com-

mittee of Plenipotentiaries, for achiev-

ing the milestones of the development
strategy for the next seven-year period,
as outlined in the report by Director
A. Sissakian.

Recommendations Concerning

the Next Seven-Year Scientific Pro-

gramme. The Scientific Council
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Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ

ïîäðîáíûå äîêëàäû ïî ïðîåêòó ïëà-

íà: â îáëàñòè ôèçèêè ýëåìåíòàðíûõ

÷àñòèö è ôèçèêè òÿæåëûõ èîíîâ âû-

ñîêèõ ýíåðãèé, ïðåäñòàâëåííûé âè-

öå-äèðåêòîðîì Ð. Ëåäíèöêèì, ÿäåð-

íîé ôèçèêè íèçêèõ è ïðîìåæóòî÷íûõ

ýíåðãèé, íåéòðîííîé ÿäåðíîé ôèçèêè

è ôèçèêè êîíäåíñèðîâàííûõ ñðåä,

ïðåäñòàâëåííûé âèöå-äèðåêòîðîì

M. Ã. Èòêèñîì, â îáëàñòè îáðàçîâà-

òåëüíûõ ïðîãðàìì, ïðåäñòàâëåííûé

èñïîëíÿþùèì îáÿçàííîñòè äèðåêòî-

ðà Ó÷åáíî-íàó÷íîãî öåíòðà Ñ. Ç. Ïà-

êóëÿêîì, ðàçâèòèÿ èíæåíåðíîé èí-

ôðàñòðóêòóðû è èíôîðìàöèîííûõ

òåõíîëîãèé, ïðåäñòàâëåííûé ãëàâ-

íûì èíæåíåðîì Ã. Ä. Øèðêîâûì, èí-

íîâàöèîííîé äåÿòåëüíîñòè, à òàêæå

êàäðîâîé è ñîöèàëüíîé ïîëèòèêè,

ïðåäñòàâëåííûé çàìåñòèòåëåì ðóêî-

âîäèòåëÿ óïðàâëåíèÿ ïåðñîíàëà è

èííîâàöèîííîãî ðàçâèòèÿ Í. À. Ëåí-

ñêîé, è â îáëàñòè ôèíàíñîâîãî îáåñ-

ïå÷åíèÿ ïëàíèðóåìîé äåÿòåëüíîñòè,

ïðåäñòàâëåííûé ðóêîâîäèòåëåì ôè-

íàíñîâî-ýêîíîìè÷åñêîãî óïðàâëåíèÿ
Â. Â. Êàòðàñåâûì.

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
äîêëàäû î ñòàòóñå âàæíåéøèõ ïðîåê-
òîâ áàçîâûõ óñòàíîâîê ñåìèëåòíåãî
ïëàíà: óñòàíîâêè NICA/MPD, öèêëî-
òðîííîãî êîìïëåêñà DRIBs-III, ðåàê-
òîðà ÈÁÐ-2M è íåéòðîííûõ ñïåêòðî-
ìåòðîâ, ïðåäñòàâëåííûå èñïîëíÿþ-
ùèì îáÿçàííîñòè äèðåêòîðà ËÔÂÝ
Â. Ä. Êåêåëèäçå, äèðåêòîðîì ËßÐ
Ñ. Í. Äìèòðèåâûì è äèðåêòîðîì
ËÍÔ À. Â. Áåëóøêèíûì.

Ó÷åíûé ñîâåò âûñîêî îöåíèë öå-
ëåíàïðàâëåííûå óñèëèÿ äèðåêöèè
ÎÈßÈ ïî ñîâåðøåíñòâîâàíèþ è ìî-
äåðíèçàöèè áàçîâûõ óñòàíîâîê Èí-
ñòèòóòà è ñòðàòåãè÷åñêèé ïëàí ðàçðà-
áîòêè íîâåéøåé ýêñïåðèìåíòàëüíîé
àïïàðàòóðû ñ öåëüþ ñîçäàíèÿ íîâûõ
íàó÷íûõ âîçìîæíîñòåé â áóäóùåì è
ñîõðàíåíèÿ ïîçèöèé ÎÈßÈ íà ïåðåä-
íåì êðàå ôóíäàìåíòàëüíûõ èññëåäî-
âàíèé â ìåæäóíàðîäíîì ïëàíå, îòìå-
òèâ, ÷òî óñïåõ ýòîé ðàáîòû ÷ðåçâû-
÷àéíî âàæåí äëÿ óêðåïëåíèÿ
ïîëîæåíèÿ Èíñòèòóòà êàê îäíîãî èç

âåäóùèõ â ìèðå íàó÷íî-èññëåäîâà-
òåëüñêèõ öåíòðîâ è ïîâûøåíèÿ åãî
ïðèâëåêàòåëüíîñòè äëÿ ñòðàí-ó÷àñò-
íèö è äðóãèõ ïàðòíåðîâ. Ó÷åíûé ñî-
âåò òàêæå âûñîêî îöåíèë ïðèìåíÿå-
ìûå äèðåêöèåé ñîâðåìåííûå ìåòî-
äû óïðàâëåíèÿ ïðîåêòíûìè
ðàáîòàìè äëÿ îáåñïå÷åíèÿ ñâîåâðå-
ìåííîãî è ýôôåêòèâíîãî ñîçäàíèÿ
íîâûõ óñòàíîâîê è äåòåêòîðîâ.

Ó÷åíûé ñîâåò ðåêîìåíäîâàë äè-
ðåêöèè ÎÈßÈ ñîîáùèòü èíôîðìà-
öèþ î íàìåðåíèè ñîçäàíèÿ óñòàíîâîê
è äåòåêòîðîâ â äåïàðòàìåíòû ïî íà-
ó÷íûì èññëåäîâàíèÿì Åâðîïåéñêîé
êîìèññèè äëÿ âêëþ÷åíèÿ ñòðàòåãè÷å-
ñêîãî ïëàíà äàëüíåéøèõ èññëåäîâà-
íèé â ïðîöåññ ïëàíèðîâàíèÿ, îñóùå-
ñòâëÿåìîãî åâðîïåéñêèì íàó÷íûì
ñîîáùåñòâîì.

Ó÷åíûé ñîâåò âûñîêî îöåíèë âû-

äåëåíèå áîëüøîãî êîëè÷åñòâà âðå-
ìåíè äëÿ ðàáîòû áàçîâûõ óñòàíîâîê
Èíñòèòóòà íà ýêñïåðèìåíòàëüíóþ
ïðîãðàììó èññëåäîâàíèé è îæèäàåò
íà áóäóùèõ ñåññèÿõ äîêëàäû îá ýô-
ôåêòèâíîñòè èñïîëüçîâàíèÿ ñåàíñ-

32

thanked the JINR Directorate and its
working group for preparing the final
draft of the Seven-Year Plan for the De-

velopment of JINR for 2010–2016 and
for making the written materials on this
plan available well in advance of this
session.

The Scientific Council noted the
detailed reports covering this plan in the
fields of particle physics and high-ener-

gy heavy-ion physics, presented by

Vice-Director R. Lednick�, low- and in-

termediate-energy nuclear physics, nu-

clear physics with neutrons, and con-

densed matter physics, presented by
Vice-Director M. Itkis, educational pro-

grammes, presented by S. Pakuliak,
Acting Director of the University Centre,
concerning the development of the en-

gineering infrastructure and information
technologies, presented by Chief Engi-

neer G. Shirkov, innovative activities,
staff and social issues, presented by
N. Lenskaya, Deputy Head of the Hu-

man Resources and Innovation Activity

Office, and concerning the financial
support for the projected activities, pre-

sented by V. Katrasev, Head of the Fi-

nance and Economics Office.

The Scientific Council also noted
the status of the major projects of basic
facilities: the NICA/MPD facility, the cy-

clotron complex DRIBs-III, the IBR-2M
reactor and neutron spectrometers,
presented in the reports by VBLHEP
Acting Director V. Kekelidze, FLNR Di-

rector S. Dmitriev, and FLNP Director
A. Belushkin.

The Scientific Council highly ap-

preciated the concerted effort by the
JINR Directorate to upgrade and mod-

ernize the JINR basic facilities and its
strategic plan to develop state-of-
the-art instrumentation to create new
scientific opportunities for the future,
and to keep JINR at the forefront of ba-

sic research in a world view. The suc-

cess of this work is essential to sustain
JINR as a world-leading research cen-

tre attractive to the Member States and

other collaborating institutions. The Sci-

entific Council also commended the use

by the Directorate of modern project
management tools to ensure timely and
efficient construction of the new facili-

ties and detectors which are planned.

The Scientific Council recommend-

ed that the JINR Directorate communi-

cate the plans of the Institute future fa-

cilities and detectors to the European
Commission departments for science
and research to ensure the JINR strate-

gic plan for the future research pro-

gramme is incorporated into planning
by the European research community.

The Scientific Council also highly
appreciated the high number of facility
hours being delivered for the ongoing
scientific programme. It looks forward at
future meetings to further reports on the
effectiveness with which these hours
are being used for new advances in ba-

sic and applied science.

The Scientific Council strongly en-

dorsed the plan presented by Vice-Di-
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íîãî âðåìåíè äëÿ ïîëó÷åíèÿ íîâûõ
ðåçóëüòàòîâ â îáëàñòè ôóíäàìåí-
òàëüíûõ è ïðèêëàäíûõ íàóê.

Ó÷åíûé ñîâåò âñåìåðíî ïîääåð-
æàë ïëàí ìîäåðíèçàöèè áàçîâûõ
óñòàíîâîê Ëàáîðàòîðèè ÿäåðíûõ ðå-
àêöèé, ïðåäñòàâëåííûé âèöå-äèðåê-
òîðîì Ì. Ã. Èòêèñîì, îòìåòèâ, ÷òî åãî
îñóùåñòâëåíèå ïîçâîëèò ýòîé ëàáî-
ðàòîðèè è â áóäóùåì çàíèìàòü ëèäè-
ðóþùèå ïîçèöèè â îáëàñòè ÿäåðíîé
ôèçèêè.

Ó÷åíûé ñîâåò âûñîêî îöåíèë
ïðîãðåññ â ðàáîòå ïî ìîäåðíèçàöèè
íóêëîòðîíà è äîñòèæåíèþ òåõíè÷å-
ñêèõ ïàðàìåòðîâ äëÿ ðåàëèçàöèè
ïðîãðàììû èññëåäîâàíèé íà óñòà-
íîâêå NICA/MPD, íî îòìåòèë, ÷òî
ïëàí ñòðîèòåëüñòâà ýòîé óñòàíîâêè
ÿâëÿåòñÿ âåñüìà íàïðÿæåííûì, è
îæèäàåò íà îäíîé èç ñëåäóþùèõ ñåñ-
ñèé äîêëàä ïðåäñåäàòåëÿ Ýêñïåðòíî-
ãî êîìèòåòà ïî óñêîðèòåëüíîìó êîì-
ïëåêñó íóêëîòðîí-M/NICA îá îáîñíî-
âàííîñòè ïëàíèðóåìûõ ðàñõîäîâ è
ãðàôèêà ðàáîò, à òàêæå î ãîòîâíîñòè

ïðîåêòà äëÿ ïîëíîìàñøòàáíîãî îñó-
ùåñòâëåíèÿ.

Ó÷åíûé ñîâåò ïðåäëîæèë, â äî-
ïîëíåíèå ê óæå çàïëàíèðîâàííîé òå-
ìàòèêå èññëåäîâàíèé íà óñòàíîâêå
NICA/MPD, ïðîðàáîòàòü âîçìîæ-
íîñòü ïðîâåäåíèÿ èññëåäîâàíèé äëÿ
ðàñøèðåíèÿ ôóíäàìåíòàëüíûõ çíà-
íèé â îáëàñòè ÿäåðíîé ìàòåðèè â ôè-
çè÷åñêèõ âîïðîñàõ ñòðàííîñòè è àí-
òèâåùåñòâà.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìåòèë ïðåäïðèíèìàåìûå â
ÎÈßÈ óñèëèÿ ïî ðàçðàáîòêå ýôôåê-
òèâíûõ ñðåäñòâ ëå÷åíèÿ ðàêà ñ èñ-
ïîëüçîâàíèåì ïó÷êîâ ÷àñòèö è íàñòî-
ÿòåëüíî ðåêîìåíäîâàë ðàçâèâàòü,
íàðÿäó ñ ïðîòîííîé òåðàïèåé, ðàäèî-
óãëåðîäíóþ òåðàïèþ, äàþùóþ çíà÷è-
òåëüíûå ïðåèìóùåñòâà äëÿ ëå÷åíèÿ
íåêîòîðûõ îíêîëîãè÷åñêèõ çàáîëåâà-
íèé çà ñ÷åò óâåëè÷åíèÿ ëèíåéíîé
ïëîñêîñòè ïåðåäàâàåìîé ýíåðãèè
âáëèçè ïèêà Áðýããà, à òàêæå ïîçè-
òðîííî-ýìèññèîííóþ òîìîãðàôèþ ñ
òåì, ÷òîáû èìåòü âñåñòîðîííèå âîç-
ìîæíîñòè äëÿ äèàãíîñòèêè è òåðàïèè

ðàêà ñ ïîìîùüþ óñòàíîâîê, êîòîðûå
ÎÈßÈ ïëàíèðóåò ñîçäàâàòü â
áóäóùåì.

Ó÷åíûé ñîâåò ïîä÷åðêíóë íåîá-
õîäèìîñòü òåñíîãî âçàèìîäåéñòâèÿ è
êîîðäèíàöèè ìåæäó ó÷àñòíèêàìè ýêñ-
ïåðèìåíòîâ íà LHC îò ÎÈßÈ è ñî-
òðóäíèêàìè ËÈÒ äëÿ ñâîåâðåìåííîãî
ïîëó÷åíèÿ ðåçóëüòàòîâ ìèðîâîãî
óðîâíÿ â âûñîêîêîíêóðåíòíîé ñðåäå,
êîòîðàÿ âîçíèêíåò ïîñëå ïîÿâëåíèÿ
ïåðâûõ ýêñïåðèìåíòàëüíûõ äàííûõ ñ
LHC.

Ó÷åíûé ñîâåò ïîä÷åðêíóë, ÷òî
ñèëüíàÿ ïîääåðæêà îáðàçîâàòåëü-
íûõ ïðîãðàìì, ðàáîòû Ó÷åáíî-íàó÷-
íîãî öåíòðà ÎÈßÈ ÿâëÿåòñÿ îäíèì èç
íàèáîëåå ïðèîðèòåòíûõ íàïðàâëå-
íèé äåÿòåëüíîñòè Èíñòèòóòà, íàöå-
ëåííîé íà óäîâëåòâîðåíèå ïîòðåáíî-
ñòåé ñòðàí-ó÷àñòíèö â íàó÷íûõ è èí-
æåíåðíûõ êàäðàõ è íà òî, ÷òîáû
ñëåäóþùåå ïîêîëåíèå òàëàíòëèâûõ
ìîëîäûõ ó÷åíûõ áûëî õîðîøî ïîäãî-

òîâëåíî ê ðåøåíèþ ñëîæíûõ íàó÷íûõ
çàäà÷ è ê íîâûì âîçìîæíîñòÿì äëÿ
èññëåäîâàíèé.
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rector M. Itkis to upgrade the facilities of
the Flerov Laboratory to allow it to con-

tinue to be a world-leading laboratory
for nuclear physics research.

The Scientific Council highly ap-

preciated the progress made in the ef-

fort to upgrade the Nuclotron to meet
the performance required for the future
NICA/MPD programme, noting that the
plan to construct this facility is aggres-

sive. It looks forward to a report at a fu-

ture meeting by the Chairperson of the
Machine Advisory Committee (MAC) for
the Nuclotron-M/NICA accelerator com-

plex concerning the soundness of the
cost and schedule plan, and the readi-

ness of the project for full construction.

The Scientific Council noted that in
addition to research topics already
planned for the NICA/MPD facility, an
opportunity to extend basic knowledge
of nuclear matter in the strangeness
and antimatter sectors also exists and
suggested that this possibility be stud-

ied.

The Scientific Council was pleased
to note the ongoing effort at JINR to de-

velop effective means of cancer treat-

ment using particle beams and strongly
endorsed the development, in parallel
with proton therapy, of radiocarbon ther-

apy which offers significant advantages
for some cancer treatments due to the
increased sharpness of the Bragg peak
for delivered ionization. It also strongly
encouraged the development of
positron emission tomography to afford
comprehensive capability for cancer di-

agnosis and treatment at future facilities
which JINR plans to develop.

The Scientific Council stressed that
the next six months would be crucial for
beginning analysis on LHC data and
that close communication and coordi-

nation between JINR scientists and the
staff of LIT would be needed to produce
timely world-leading physics results in
the highly competitive environment
which will occur when first data become
available.

The Scientific Council stressed that

strong support of the educational pro-

grammes and the work of the JINR Uni-

versity Centre by the Directorate is one

of the highest priorities of the Institute to

ensure that the future scientific and

technological workforce needs of the

Member States are met and to ensure

that the next generation of talented

young scientists are well trained and

ready to meet future research chal-

lenges and opportunities.

The Scientific Council recommend-

ed that the JINR Directorate take into

account the remarks and suggestions

concerning the draft plan given at this

session and submit it to the Committee

of Plenipotentiaries in November 2009.

The Scientific Council asked the CP to

approve the Seven-Year Plan for the

Development of JINR for 2010–2016

and to work, even during the present dif-

ficult financial period in some Member

States, to try to ensure the requested fi-
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Ó÷åíûé ñîâåò ðåêîìåíäîâàë äè-
ðåêöèè ÎÈßÈ ó÷åñòü âûñêàçàííûå íà
ñåññèè çàìå÷àíèÿ è ïðåäëîæåíèÿ ïî
ïðîåêòó ïëàíà è ïðåäñòàâèòü åãî Êî-
ìèòåòó ïîëíîìî÷íûõ ïðåäñòàâèòå-
ëåé â íîÿáðå 2009 ã. Ó÷åíûé ñîâåò
îáðàòèëñÿ ê ÊÏÏ ñ ïðîñüáîé óòâåð-
äèòü Ñåìèëåòíèé ïëàí ðàçâèòèÿ
ÎÈßÈ íà 2010–2016 ãã. è ñäåëàòü âñå
âîçìîæíîå, íåñìîòðÿ íà ñëîæíûé
ôèíàíñîâî-ýêîíîìè÷åñêèé ïåðèîä â
íåêîòîðûõ ñòðàíàõ-ó÷àñòíèöàõ Èí-
ñòèòóòà, äëÿ îáåñïå÷åíèÿ çàïðàøè-
âàåìîãî ôèíàíñèðîâàíèÿ â öåëÿõ
óñïåøíîé ðåàëèçàöèè ïëàíà.

Ó÷åíûé ñîâåò îæèäàåò íà áóäó-
ùèõ ñåññèÿõ ðåãóëÿðíîãî ïðåäñòà-
âëåíèÿ äîêëàäîâ î õîäå âûïîëíåíèÿ
ñåìèëåòíåãî ïëàíà.

Ðåêîìåíäàöèè â ñâÿçè ñ ðàáî-

òîé ÏÊÊ. Ó÷åíûé ñîâåò ïîääåðæàë
ðåêîìåíäàöèè, âûðàáîòàííûå íà
ñåññèÿõ ïðîãðàììíî-êîíñóëüòàòèâ-
íûõ êîìèòåòîâ â èþíå 2009 ã. è ïðåä-
ñòàâëåííûå ïðîôåññîðàìè Ò. Õîëë-
ìàíîì, Â. Ãðàéíåðîì è Â. Êàíöåðîì.

Ïî ôèçèêå ÷àñòèö. Ó÷åíûé ñî-
âåò ñ óäîâëåòâîðåíèåì îòìåòèë çíà-
÷èòåëüíûé ïðîãðåññ â ìîäåðíèçàöèè
óñêîðèòåëüíîãî êîìïëåêñà ËÔÂÝ è â
ïîäãîòîâêå ïðîåêòà NICA, à òàêæå ãî-
òîâíîñòü åùå ðÿäà äðóãèõ íàó÷íûõ
öåíòðîâ ïîäïèñàòü ñîãëàøåíèå î ñî-
âìåñòíîì ñîòðóäíè÷åñòâå â ðåàëèçà-
öèè ýòîãî ïðîåêòà.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèþ ÏÊÊ îáåñïå÷èòü íåîáõîäè-
ìîå ôèíàíñèðîâàíèå äëÿ âûïîëíå-
íèÿ ýòàïîâ ïðîåêòà «Íóêëîòðîí-Ì» â
ñîîòâåòñòâèè ñ ïðîãðàììîé è ãðàôè-
êîì ðàáîò äëÿ óñïåøíîãî çàâåðøå-
íèÿ ïðîåêòà.

Ó÷åíûé ñîâåò ïîä÷åðêíóë âàæ-
íîñòü ëè÷íîé âñòðå÷è ÷ëåíîâ Ýêñ-
ïåðòíîãî êîìèòåòà ïî óñêîðèòåëüíî-
ìó êîìïëåêñó íóêëîòðîí-Ì/NICA,
âîçãëàâëÿåìîãî ïðîôåññîðîì
Á. Þ. Øàðêîâûì (ÈÒÝÔ, Ìîñêâà), â
áëèæàéøèå øåñòü ìåñÿöåâ â ÎÈßÈ
äëÿ âñåñòîðîííåãî îáñóæäåíèÿ âî-
ïðîñîâ è ïîñåùåíèÿ íóêëîòðîíà è èí-
æåíåðíî-òåõíè÷åñêèõ ó÷àñòêîâ, îòíî-

ñÿùèõñÿ ê ïðîåêòàì «Íóêëîòðîí-Ì» è
NICA/ÌÐD.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìåòèë, ÷òî ðàçðàáîò÷èêè êîíöå-
ïòóàëüíîãî ïðîåêòà ÌÐD ïðåäñòàâè-
ëè íà ñåññèè ÏÊÊ ïðîôåññèîíàëüíî
ïîäãîòîâëåííûé, õîðîøî ñòðóêòóðè-
ðîâàííûé äîêóìåíò â ïåðâîé ðåäàê-
öèè, è ïîääåðæàë ïðåäëîæåííóþ êîí-
öåïöèþ è ñòðàòåãèþ ïîýòàïíîãî
ñîçäàíèÿ äåòåêòîðà, îòìåòèâ íåîáõî-
äèìîñòü êðèòè÷åñêîé îöåíêè ôèçè÷å-
ñêèõ èäåé, ïðåäñòàâëåííûõ â «áåëîé
êíèãå», ñ ïîìîùüþ ìîäåëèðîâàíèÿ
ñîîòâåòñòâóþùèõ ôèçè÷åñêèõ êàíà-
ëîâ.

Ó÷åíûé ñîâåò ñîãëàñèëñÿ ñ ìíå-
íèåì ÏÊÊ î íåîáõîäèìîñòè ñêîðåé-
øåãî âêëþ÷åíèÿ â êîíöåïòóàëüíûé
ïðîåêò MPD èëè ãîòîâÿùóþñÿ «áå-
ëóþ êíèãó» ïî ôèçèêå NICA ðàçäåëà,
êîòîðûé ïîêàçûâàåò âîçìîæíîñòü èç-
ìåðåíèÿ âàæíåéøèõ íàáëþäàåìûõ
âåëè÷èí, ñâÿçàííûõ ñ ãëàâíûìè ôè-
çè÷åñêèìè òåìàìè ïðîåêòà, íà îñíî-
âàíèè âû÷èñëåíèé ïåðâîãî ïîðÿäêà è
òàêèõ îñíîâíûõ õàðàêòåðèñòèê, êàê
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nancial support for its successful real-

ization.

The Scientific Council looks for-

ward at its future meetings to regular
progress reports concerning implemen-

tation of the seven-year plan.

Recommendations in Connec-

tion with the PACs. The Scientific
Council concurred with the recommen-

dations made by the PACs at their June
2009 meetings as reported at this ses-

sion by Professors T. Hallman,
W. Greiner, and V. Kantser.

Particle Physics Issues. The Sci-

entific Council appreciated the signifi-

cant advances that had been made in
upgrading the VBLHEP accelerator
complex and in the preparation of the
NICA project, as well as the intention of
several new external laboratories to
sign the MoU concerning the realization
of the project.

The Scientific Council supported
the recommendation of the PAC that the
JINR Directorate should provide the re-

quired funding for the Nuclotron-M pro-

ject stages in accordance with the

programme and time schedule for the
successful completion of this project.

The Scientific Council emphasized
the importance of an in-person meeting
of the MAC for the Nuclotron-M/NICA
accelerator complex, chaired by Profes-

sor B. Sharkov (ITEP, Moscow), at
JINR within the next six months for
in-depth discussions and for visiting the
Nuclotron as well as other important en-

gineering sites relevant to the Nu-

clotron-M and NICA/MPD projects.

The Scientific Council was pleased
to note that the MPD development team
had presented at the PAC meeting a
professional, well-organized first draft
of the Conceptual Design Report for the
MPD detector, and endorsed the pro-

posed concept and the strategy of
stage-by-stage construction of this de-

tector. It also noted the necessity of a
critical assessment of the physics ideas

presented in the white paper for simula-

tions of the relevant physics channels.

The Scientific Council agreed with
the opinion of the PAC concerning the
near-term priority of introducing a chap-

ter in the MPD Conceptual Design Re-

port or the forthcoming NICA physics
white paper which shows, based on
first-order calculations, the feasibility,
taking into account essential character-

istics such as the expected luminosity
and the detector acceptance, of mea-

suring key observables related to the
main physics themes of the project.
These calculations should be followed
up with detailed modeling of the detec-

tor capability.

The Scientific Council welcomed
the report, presented at the PAC meet-

ing, on the proposal to begin consolida-

tion of the VBLHEP physics programme
and recommended that the JINR Direc-

torate support the implementation of
this programme.
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îæèäàåìàÿ ñâåòèìîñòü è àêcåïòàíñ
äåòåêòîðà, çà êîòîðûìè äîëæíî ïî-
ñëåäîâàòü äåòàëüíîå ìîäåëèðîâà-
íèå âîçìîæíîñòåé äåòåêòîðà.

Ó÷åíûé ñîâåò ïðèâåòñòâîâàë
ïðåäñòàâëåííîå íà ñåññèè ÏÊÊ ïðåä-
ëîæåíèå î íà÷àëå êîíñîëèäàöèè ôè-
çè÷åñêîé ïðîãðàììû ËÔÂÝ è ðåêî-
ìåíäîâàë äèðåêöèè ïîääåðæàòü âû-
ïîëíåíèå ýòîé ïðîãðàììû.

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
èíôîðìàöèþ î ãîòîâíîñòè ãðóïï
ÎÈßÈ, ó÷àñòâóþùèõ â ýêñïåðèìåí-
òàõ ALICE, ATLAS è CMS, ê íàáîðó è
àíàëèçó äàííûõ. Íà ñëåäóþùåé ñåñ-
ñèè ÏÊÊ ðàññìîòðèò ïèñüìåííûå
ïðîåêòû ïî äàëüíåéøåìó ó÷àñòèþ
ôèçèêîâ Èíñòèòóòà â ýòèõ ýêñïåðè-
ìåíòàõ.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèè ÏÊÊ ïî íîâûì ïðîåêòàì:
NA62, HyperNIS, DSS, ALPOM-2 è
«Ðàçðàáîòêà ïðîòîòèïà óçëîâ êîì-
ïëåêñà ðàäèîóãëåðîäíîé òåðàïèè», à
òàêæå ïî òåêóùèì íàó÷íûì ðàáîòàì,
ðàíåå îäîáðåííûì ê çàâåðøåíèþ â

2009 ã., êàê ýòî óêàçàíî â ìàòåðèàëàõ
ÏÊÊ.

Ó÷åíûé ñîâåò ïîëíîñòüþ ñîãëà-
ñèëñÿ ñ ÏÊÊ ïî ôèçèêå ÷àñòèö, ÷òî
äëÿ óâåëè÷åíèÿ âåðîÿòíîñòè ðàçìå-
ùåíèÿ ìåæäóíàðîäíîãî ëèíåéíîãî
êîëëàéäåðà (ILC) íà òåððèòîðèè Ìî-
ñêîâñêîé îáëàñòè äèðåêöèè ÎÈßÈ
íåîáõîäèìî ïðèëàãàòü íåïðåðûâíûå
ýíåðãè÷íûå óñèëèÿ, ÷òîáû ÷åðåç äèà-
ëîã ñ ðóêîâîäñòâîì Ðîññèéñêîé Ôå-
äåðàöèè ïðîåêò ILC ïîëó÷èë ðîññèé-
ñêèé íàöèîíàëüíûé ïðèîðèòåò.

Ïî ÿäåðíîé ôèçèêå. Ó÷åíûé ñî-
âåò îòìåòèë çíà÷èìîñòü è âûñîêóþ
ýôôåêòèâíîñòü âûïîëíåííûõ â Ëà-
áîðàòîðèè ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà èññëåäîâàíèé
ÿäåð, óäàëåííûõ îò ëèíèè ñòàáèëü-
íîñòè. Ðÿä ýêñïåðèìåíòîâ, ïðîâåäåí-
íûõ ñ èñïîëüçîâàíèåì àêòèíîèäíûõ
ìèøåíåé è ïó÷êîâ èîíîâ 48Ca, ïðèâå-
ëè ê ñèíòåçó è/èëè îòêðûòèþ 6 íîâûõ
ýëåìåíòîâ (Z = 112, 113, 114, 115,
116, 118) è 34 íîâûõ òÿæåëûõ íóêëè-
äîâ.

Â ïîëíîì ñîîòâåòñòâèè ñ ñåìè-
ëåòíèì ïëàíîì ÎÈßÈ Ó÷åíûé ñîâåò
ïîäòâåðäèë íåîáõîäèìîñòü ñîçäàíèÿ
íîâîãî ñèëüíîòî÷íîãî óñêîðèòåëÿ òÿ-
æåëûõ èîíîâ, îòìåòèâ, â ÷àñòíîñòè,
÷òî áîëüøîé èíòåðåñ ïðåäñòàâëÿþò
ïó÷êè óñêîðåííûõ èîíîâ îò óãëåðîäà
äî óðàíà ñ ýíåðãèåé äî 5–10 ÌýÂ/íó-
êëîí è âîçìîæíîñòüþ ñòóïåí÷àòîé è
ïëàâíîé âàðèàöèè ýíåðãèè.

Ó÷åíûé ñîâåò ðåêîìåíäîâàë
ïîääåðæàòü ïðåäëîæåíèÿ Ëàáîðàòî-
ðèè ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæå-
ëåïîâà â ñåìèëåòíèé ïëàí î ïðîâå-
äåíèè èññëåäîâàíèé â îáëàñòè ôèçè-
êè íåéòðèíî è òåìíîé ìàòåðèè
(äâîéíîé áåòà-ðàñïàä è ìàãíèòíûé
ìîìåíò íåéòðèíî: ïðîåêòû NEMO-3,
GERDA&MAJORANA, GEMMA-II), à
òàêæå àñòðîôèçèêè (ïðîåêòû LESI,
EDELWEISS-II), îòìåòèâ äîñòèãíóòûé
âî âñåõ ýòèõ ïðîåêòàõ â ïîñëåäíèå
ãîäû çíà÷èòåëüíûé ïðîãðåññ â èçó÷å-
íèè ìàññû íåéòðèíî, â îñîáåííîñòè
ïðè ïîèñêå äâîéíîãî áåòà-ðàñïàäà â
èçîòîïàõ 76Ge, 100Mo è 82Se; â ïîèñêå
ìàãíèòíîãî ìîìåíòà íåéòðèíî è òåì-
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The Scientific Council took note of
the information about readiness of the
JINR groups participating in the ALICE,
ATLAS, and CMS experiments for data
taking and analysis. Documented pro-

jects for JINR’s further participation in
these experiments should be received
by the PAC at its next meeting.

The Scientific Council supported
the PAC’s recommendations on the new
projects NA62, HyperNIS, DSS,
ALPOM-2, and «Development of Proto-

type Units for a Complex of Carbon Ra-

diotherapy», as well as on the continua-

tion of the current activities beyond
2009, as outlined in the PAC report.

The Scientific Council strongly
agreed with the PAC for Particle
Physics that to maximize the possibility
of the ILC being sited in the Moscow Re-

gion, a continuous vigorous effort by the
JINR Directorate is necessary to estab-

lish the ILC as a Russian national priori-

ty through dialogue with the Russian na-

tional authority.

Nuclear Physics Issues. The Sci-

entific Council noted the significance
and high efficiency of the studies of nu-

clei far from the stability line, which had
been performed at the Flerov Laborato-

ry. A number of experiments carried out
with the use of actinide targets and of
beams of 48Ca ions have resulted in the
synthesis and/or discovery of 6 new ele-

ments (Z = 112, 113, 114, 115, 116, 118)
and of 34 new heavy nuclides.

The Scientific Council is in full
agreement with the seven-year plan
stating the need for construction of a
high-intensity accelerator of heavy ions.
In particular, it is of great interest to pro-

vide acceleration of ions from carbon to
uranium up to the energy range
5–10 MeV/nucleon with stepwise and
smooth variation.

The Scientific Council recommend-

ed supporting the DLNP proposals for
the next seven-year plan aimed at the
study of neutrino physics and dark mat-

ter (double-beta decay and neutrino

magnetic moment: projects NEMO-3,

GERDA&MAJORANA, GEMMA-II)

and astrophysics (projects LESI,

EDELWEISS-II). In recent years, all

these projects have made great

progress in investigation of neutrino

masses, especially in double-beta

searches of elements 76Ge, 100Mo, and
82Se; in search for a neutrino magnetic

moment and for dark matter signals, as

well as in measurements of basic cross

sections for pd and dd reactions at the

lowest energies that are important for

understanding the burning of the Sun

and the stars. With the proposed im-

provements of the new stages, there

lies in the future a great discovery po-

tential.

Condensed Matter Physics Is-

sues. The Scientific Council was

pleased to note that the IBR-2 reactor

modernization is proceeding in full ac-

cordance with the technical and finan-

cial plans.
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íîé ìàòåðèè, à òàêæå â èçìåðåíèè
ôóíäàìåíòàëüíûõ ñå÷åíèé pd- è
dd-ðåàêöèé ïðè íèçêèõ ýíåðãèÿõ, êî-
òîðûå âàæíû äëÿ ïîíèìàíèÿ ïðîöåñ-
ñîâ ãîðåíèÿ íà Ñîëíöå è â çâåçäàõ.
Íà íîâîé ñòàäèè ðàçâèòèÿ ñ ó÷åòîì
ïðåäëàãàåìûõ óñîâåðøåíñòâîâàíèé
ïðîåêòû èìåþò áîëüøîé ïîòåíöèàë
äëÿ íàó÷íûõ îòêðûòèé â áóäóùåì.

Ïî ôèçèêå êîíäåíñèðîâàííûõ

ñðåä. Ó÷åíûé ñîâåò âûðàçèë óäîâëå-
òâîðåíèå òåì, ÷òî âñå ðàáîòû ïî ìî-
äåðíèçàöèè ðåàêòîðà ÈÁÐ-2 ïðîâî-
äÿòñÿ â ñîîòâåòñòâèè ñ òåõíè÷åñêèì è
ôèíàíñîâûì ïëàíàìè. Îòìåòèâ ïðî-
ãðåññ â ìîäåðíèçàöèè êîìïëåêñà
ñïåêòðîìåòðîâ äëÿ ðåàêòîðà
ÈÁÐ-2Ì, Ó÷åíûé ñîâåò ðåêîìåíäî-
âàë ñîñðåäîòî÷èòü èìåþùèåñÿ ðå-
ñóðñû íà ïåðâîî÷åðåäíûõ ðàáîòàõ
(ÄÍ-6, GRAINS, ÑÊÀÒ/ÝÏÑÈËÎÍ)
äëÿ èõ âûïîëíåíèÿ â ñîîòâåòñòâèè ñ
ãðàôèêîì, à òàêæå ó÷åñòü â íàó÷íîì
ïëàíå ïðè ìîäåðíèçàöèè êîìïëåêñà
ñïåêòðîìåòðîâ åãî êîìïëåìåíòàð-
íîñòü â äîëãîñðî÷íîé ïåðñïåêòèâå ñ
åâðîïåéñêèì ïðîåêòîì ESS è ðàçâè-

òèå â áóäóùåì ìåòîäîâ ñèíõðîòðîí-
íîãî èçëó÷åíèÿ. Ó÷åíûé ñîâåò
ïîä÷åðêíóë, ÷òî äëÿ ñâîåâðåìåííîãî
çàâåðøåíèÿ ýòèõ ðàáîò òðåáóåòñÿ
àäåêâàòíîå ôèíàíñèðîâàíèå èç áþä-
æåòà ÎÈßÈ.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìåòèë âûñîêèé óðîâåíü èññëå-
äîâàíèé â îáëàñòè ôèçèêè êîíäåíñè-
ðîâàííûõ ñðåä, ïðîâîäèìûõ êîëëåê-
òèâàìè ó÷åíûõ ËÍÔ, ËÒÔ, ËßÏ, ËÈÒ
è ËÐÁ, à òàêæå âîçðîñøåå ÷èñëî ïåð-
âîêëàññíûõ íàó÷íûõ äîêëàäîâ è
ñòåíäîâûõ ñîîáùåíèé, ïðåäñòàâëåí-
íûõ ìîëîäûìè ó÷åíûìè èç ýòèõ ëà-
áîðàòîðèé.

Îáùèå âîïðîñû. Ó÷åíûé ñîâåò
âûñîêî îöåíèë ñîòðóäíè÷åñòâî ÓÍÖ
ñ ïîëíîìî÷íûìè ïðåäñòàâèòåëÿìè
ïðàâèòåëüñòâ ñòðàí-ó÷àñòíèö ïî ðàç-
âèòèþ ñïåöèàëüíîé ñèñòåìû ñòèïåí-
äèé/ãðàíòîâ, íàïðàâëåííîé íà ïîâû-
øåíèå çàèíòåðåñîâàííîñòè ñòóäåí-
òîâ èç áîëüøåãî ÷èñëà ñòðàí-
ó÷àñòíèö â îáó÷åíèè â àñïèðàíòóðå
ÎÈßÈ, è ðåêîìåíäîâàë àêòèâèçèðî-
âàòü êîíòàêòû ñ ïîëíîìî÷íûìè ïðåä-

ñòàâèòåëÿìè ñ öåëüþ îðãàíèçàöèè
ðåãóëÿðíûõ âèçèòîâ â ÎÈßÈ ïðåïî-
äàâàòåëåé åñòåñòâåííûõ íàóê è
øêîëüíèêîâ èç ñòðàí-ó÷àñòíèö.

Î ñîñòàâàõ ÏÊÊ. Ó÷åíûé ñîâåò
âûðàçèë ãëóáîêèå ñîáîëåçíîâàíèÿ â
ñâÿçè ñ êîí÷èíîé ïðîôåññîðà ß. Íàñ-
ñàëüñêîãî, ïðåäñåäàòåëÿ ÏÊÊ ïî ôè-
çèêå ÷àñòèö, êîòîðûé âíåñ âûäàþ-
ùèéñÿ âêëàä â ðàçâèòèå ñîòðóäíè÷å-
ñòâà ìåæäó ÎÈßÈ è ïîëüñêèìè
íàó÷íûìè öåíòðàìè.

Ïî ïðåäëîæåíèþ äèðåêöèè
ÎÈßÈ Ó÷åíûé ñîâåò íàçíà÷èë: ïðî-
ôåññîðà Ý. Òîìàçè-Ãóñòàôñîí (IRFU,
CEA, Ñàêëå, Ôðàíöèÿ) ïðåäñåäàòå-
ëåì ÏÊÊ ïî ôèçèêå ÷àñòèö ñðîêîì íà
îäèí ãîä, à òàêæå â ñîñòàâ äàííîãî
ÏÊÊ — ïðîôåññîðîâ È. Ìíèõà
(DESY, Ãàìáóðã, Ãåðìàíèÿ) è È. Öåð-
ðóÿ (WIS, Ðåõîâîò, Èçðàèëü) ñðîêîì
íà òðè ãîäà; ïðîôåññîðà Ç. Âèëàêàçè
(iThemba LABS, Êåéïòàóí, ÞÀÐ) â ñî-
ñòàâ ÏÊÊ ïî ÿäåðíîé ôèçèêå è ïðî-
ôåññîðà ß. Âîíñèöêîãî (ÈÔ, Ïî-
çíàíü, Ïîëüøà) â ñîñòàâ ÏÊÊ ïî ôè-
çèêå êîíäåíñèðîâàííûõ ñðåä ñðîêîì
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The Scientific Council took note of
the progress in the modernization of the
spectrometer complex for the IBR-2M
reactor. The concentration of the avail-

able resources on the first-priority
instruments (DN-6, GRAINS, SKAT/
EPSILON) is essential to ensure that
the schedule of work on them is ob-

served. With regard to science, the
spectrometer complex modernization
should incorporate plans for its
long-term complementarity with the Eu-

ropean Spallation Source (ESS) project
and the future development of syn-

chrotron radiation techniques. The Sci-

entific Council noted that adequate
funding from the JINR budget should be
received to complete these activities on
time.

The Scientific Council appreciated
the high level of condensed matter re-

search performed by teams at FLNP,
BLTP, DLNP, LIT, and LRB, as well as
the increased number of high-quality
scientific reports and poster presenta-

tions by young scientists from these lab-

oratories.

Common Issues. The Scientific
Council appreciated the collaboration of
the JINR University Centre (UC) with
the Plenipotentiaries of the Govern-

ments of the Member States in the de-

velopment of a special system of schol-

arships/grants in order to engage stu-

dents from a larger number of Member
States to the postgraduate studies at
JINR. Intensification of contacts with
the Plenipotentiaries in order to orga-

nize regular visits to the UC of natural
science teachers and school pupils
from Member States was also recom-

mended.

Memberships of the PACs. The
Scientific Council deeply regretted the
sad loss of Professor J. Nassalski,
Chairperson of the PAC for Particle
Physics, who had made an outstanding
contribution to the development of sci-

entific collaboration between JINR and
Polish research centres.

As proposed by the JINR Direc-

torate, the Scientific Council appointed

Professor E. Tomasi-Gustafsson
(IRFU, CEA Saclay, France) as Chair-

person of the PAC for Particle Physics
for a term of one year. It also appointed
Professors J. Mnich (DESY, Hamburg,
Germany) and I. Tserruya (WIS, Re-

hovot, Israel) as new members of this
PAC, Professor Z. Vilakazi (iThemba
LABS, Cape Town, South Africa) as a
new member of the PAC for Nuclear

Physics, and Professor J. W�sicki (IP,
Poznan, Poland) as a new member of
the PAC for Condensed Matter
Physics — for a term of three years. The
Scientific Council thanked the outgoing
member Professor P. Mikula for his very
successful work in the PAC for Con-

densed Matter Physics.

Scientific Reports. The Scientific
Council highly appreciated the reports
«Perspectives of the Collaboration be-

tween the Oak Ridge National Labora-

tory (ORNL) and JINR in the Studies of
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íà òðè ãîäà. Ó÷åíûé ñîâåò âûðàçèë áëàãîäàðíîñòü
ïðîôåññîðó Ï. Ìèêóëå çà óñïåøíóþ ðàáîòó â êà÷åñòâå
÷ëåíà ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä.

Î íàó÷íûõ äîêëàäàõ. Ó÷åíûé ñîâåò âûñîêî îöå-
íèë äîêëàäû «Ïåðñïåêòèâû ñîòðóäíè÷åñòâà Îê-Ðèäæ-
ñêîé íàöèîíàëüíîé ëàáîðàòîðèè (ORNL, ÑØÀ) è
ÎÈßÈ â èññëåäîâàíèÿõ ñâåðõòÿæåëûõ ýëåìåíòîâ»,
ïðåäñòàâëåííûå îò ORNL ïðîôåññîðîì Äæ. Ðîáåðòî,
îò ÎÈßÈ ïðîôåññîðîì Þ. Ö. Îãàíåñÿíîì, è ïîáëàãî-
äàðèë äîêëàä÷èêîâ.

Ïðåìèè ÎÈßÈ. Ó÷åíûé ñîâåò ïîçäðàâèë ëàóðå-
àòîâ ïðåìèé ÎÈßÈ çà 2008 ã. — ïîáåäèòåëåé åæåãîä-
íîãî êîíêóðñà íàó÷íûõ ðàáîò â îáëàñòè òåîðåòè÷åñêîé
ôèçèêè, ýêñïåðèìåíòàëüíîé ôèçèêè, íàó÷íî-ìåòîäè-
÷åñêèõ èññëåäîâàíèé è íàó÷íî-òåõíè÷åñêèõ ïðèêëàä-
íûõ èññëåäîâàíèé.

Âûáîðû è îáúÿâëåíèå î âàêàíñèÿõ íà äîëæ-

íîñòè â äèðåêöèÿõ ëàáîðàòîðèé ÎÈßÈ. Ó÷åíûé ñî-
âåò òàéíûì ãîëîñîâàíèåì èçáðàë ïðîôåññîðà
Â. Ä. Êåêåëèäçå äèðåêòîðîì Ëàáîðàòîðèè ôèçèêè âû-
ñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà è
ïðîôåññîðà Å. À. Êðàñàâèíà — äèðåêòîðîì Ëàáîðàòî-
ðèè ðàäèàöèîííîé áèîëîãèè ñðîêîì íà ïÿòü ëåò.

Ó÷åíûé ñîâåò îáúÿâèë î âàêàíñèÿõ íà äîëæíîñòè
çàìåñòèòåëåé äèðåêòîðîâ ËÔÂÝ è ËÐÁ. Âûáîðû ñî-
ñòîÿòñÿ íà 107-é ñåññèè Ó÷åíîãî ñîâåòà.

1–2 èþëÿ â Äóáíå â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé

ïðîõîäèë îðãàíèçàöèîííî-èíôîðìàöèîííûé ôîðóì «Ñî-

çäàíèå ìåæäóíàðîäíîãî èííîâàöèîííîãî öåíòðà íàíîòåõ-

íîëîãèé ñòðàí ÑÍÃ (ÌÈÖÍÒ ÑÍÃ)». Åãî îðãàíèçàòîðàìè

âûñòóïèëè Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé,

ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò», Ìåæäóíàðîäíàÿ àññîöèà-

öèÿ àêàäåìèé íàóê (ÌÀÀÍ), Ôåäåðàëüíîå àãåíòñòâî ïî

óïðàâëåíèþ îñîáûìè ýêîíîìè÷åñêèìè çîíàìè ïðè ïîä-

äåðæêå Ìåæãîñóäàðñòâåííîãî ôîíäà ãóìàíèòàðíîãî ñî-

òðóäíè÷åñòâà ãîñóäàðñòâ-ó÷àñòíèêîâ ÑÍÃ (ÌÔÃÑ).

Íà ôîðóìå, â êîòîðîì ïðèíÿëè ó÷àñòèå îêîëî 100

ïðåäñòàâèòåëåé ìèíèñòåðñòâ, íàöèîíàëüíûõ àêàäåìèé

íàóê, òîðãîâî-ïðîìûøëåííûõ ïàëàò, êðóïíåéøèõ íàó÷íûõ

è îáðàçîâàòåëüíûõ öåíòðîâ, âåäóùèõ ãîñóäàðñòâåííûõ è

÷àñòíûõ êîðïîðàöèé ñòðàí ÑÍÃ â ñôåðå âûñîêèõ òåõíîëî-

ãèé, áûëà ïðåäñòàâëåíà è îáñóæäåíà êîíöåïöèÿ ñîçäàíèÿ

è ðàçâèòèÿ â Äóáíå ÌÈÖÍÒ ÑÍÃ êàê åäèíîãî öåíòðà, êîîð-

äèíèðóþùåãî ôîðìèðîâàíèå âûñîêîòåõíîëîãè÷íîãî ðûí-

êà íàíîèíäóñòðèè ÑÍÃ, ïðîäåìîíñòðèðîâàíû ðåàëüíûå

âîçìîæíîñòè è ïðåèìóùåñòâà äëÿ åãî ó÷àñòíèêîâ, à òàêæå

ïðèíÿòû ðåêîìåíäàöèè ïî äàëüíåéøåé ðàáîòå.

3 èþëÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí âñòðåòèëñÿ ñ

çàìåñòèòåëåì ìèíèñòðà ÐÔ ïî ñïîðòó, òóðèçìó è ìîëîäåæ-

íîé ïîëèòèêå Î. À. Ðîæíîâûì, êîòîðûé ñ èíòåðåñîì ïî-

çíàêîìèëñÿ ñ èñòîðèåé ñîçäàíèÿ Èíñòèòóòà è èññëåäîâà-

íèÿìè, ïðîâîäèìûìè â åãî ñòåíàõ. Â áåñåäå ñ À. Í. Ñèñà-
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Superheavy Elements» co-presented by Professor
J. Roberto for ORNL and by Professor Yu. Oganessian for
JINR, and thanked the speakers.

JINR Prizes. The Scientific Council congratulated the
laureates of the JINR prizes for 2008 — winners of the an-

nual scientific research competition in the fields of theoret-

ical physics, experimental physics, physics instruments
and methods, and applied physics.

Elections and Announcement of Vacancies in the

Directorates of JINR Laboratories. The Scientific Coun-

cil elected by ballot Professor V. Kekelidze as Director of
the Veksler and Baldin Laboratory of High Energy Physics
(VBLHEP) and Professor E. Krasavin as Director of the
Laboratory of Radiation Biology (LRB) for a term of five
years.

The Scientific Council announced the vacancies of
the positions of Deputy Directors of VBLHEP and LRB.
The elections for these positions will take place at the
107th session of the Scientific Council.

On 1–2 July, the organizational-informational forum

«Establishment of the International Innovative Nanotechnolo-

gy Centre of the CIS Countries (CIS IICNT)» was held in Dub-

na at the International Conference Hall. Its organizers were

the Joint Institute for Nuclear Research, RRC «Kurchatov In-

stitute», the International Association of Academies of Sci-

ences (IAAS), the Federal Agency for administration of spe-

cial economic zones under the support of the Intergovern-

mental Foundation for Educational, Scientific and Cultural

Cooperation of CIS member states (IFESCCO).

About 100 representatives of ministries, national acad-

emies of sciences, chambers of commerce and industry,

largest scientific and educational centres, leading state and

private corporations of CIS countries in high technology took

part in the event. The concept of establishment and develop-

ment of CIS IICNT in Dubna as an integrated centre that coor-

dinates the process of the high-technology market growth in

CIS nanoindustry was presented and discussed at the forum.

Substantial opportunities and advantages for its members

were demonstrated, and recommendations for further work

were adopted.

On 3 July, JINR Director A. Sissakian had a meeting

with RF Deputy Minister on Sport, Tourism and Youth Policy



êÿíîì îí ðàññêàçàë, ÷òî â ñóáúåêòàõ Ôåäåðàöèè

âîññîçäàþòñÿ ñîâåòû ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ —

äëÿ êîíñòðóêòèâíîãî äèàëîãà ìîëîäîãî ïîêîëåíèÿ ñ ãó-

áåðíàòîðàìè è èñïîëíèòåëüíîé âëàñòüþ, ñ ýòîé æå öåëüþ â

ñòðàòåãè÷åñêèõ ïëàíàõ ìèíèñòåðñòâà äî 2012 è 2020 ãã. ïî-

ÿâèëàñü êîíöåïöèÿ ðàáîòû ñ òàëàíòëèâîé ìîëîäåæüþ.

À. Í. Ñèñàêÿí îáðàòèë âíèìàíèå ãîñòÿ íà òîò ôàêò, ÷òî â

Îáúåäèíåííîì èíñòèòóòå ôàêòè÷åñêè íå ïðåêðàùàë ñâîþ

äåÿòåëüíîñòü Ñîâåò ìîëîäûõ ó÷åíûõ, øêîëó êîòîðîãî ïðî-

øëè ìíîãèå ñîòðóäíèêè ÎÈßÈ. Ïðåîáðàçîâàííûé â Îáú-

åäèíåíèå ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ, îí ñ óñïåõîì

ïðîäîëæàåò ðàáîòàòü.

3 èþëÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ Èñëàìñêîé Ðåñïó-

áëèêè Èðàí â ñîñòàâå äåêàíà ôàêóëüòåòà ÿäåðíîé èíæåíå-

ðèè Òåõíîëîãè÷åñêîãî óíèâåðñèòåòà «Øàðèô» (Òåãåðàí)

Äæàôàðà Òîôèãè, ãëàâû ïðåäñòàâèòåëüñòâà Îðãàíèçàöèè

àòîìíîé ýíåðãåòèêè Èðàíà â Ìîñêâå Àäåëà ×àé÷èÿíà è

ïðåäñòàâèòåëÿ íàó÷íî-ïðîìûøëåííîãî îòäåëà ïðè ïîñîëü-

ñòâå Èðàíà â Ìîñêâå Ìàñóäà Ìàðâè.
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A. Rozhnov. The guest expressed his interest in the his-

tory of the Institute establishment and research at its

laboratories. During the talks with A. Sissakian, he said

that councils of young scientists and specialists were

re-established in the Federation constituent entities for

a constructive dialogue of the younger generation with

governors and the executive power structures. For this

purpose a concept of the talented youth policy has been

introduced into the Ministry strategic plans for

2012–2020. A. Sissakian pointed out that the council of

JINR young scientists — a good school for many JINR

scientists — had never ceased its activities. Trans-

formed into the Association of Young Scientists and

Specialists, it successfully continues its work.

A delegation from the Islamic Republic of Iran visit-

ed JINR on 3 July. It included the dean of the Nuclear

Engineering Department of the Sharif University of

Technology (Teheran) Ja’far Tofigi, head of the Iranian

Atomic Energy Office in Moscow Adel Chaichiyan, and

Äóáíà, 1 èþëÿ. Îòêðûòèå îðãàíèçàöèîííî-èíôîðìàöèîííîãî
ôîðóìà «Ñîçäàíèå ìåæäóíàðîäíîãî èííîâàöèîííîãî öåíòðà
íàíîòåõíîëîãèé ñòðàí ÑÍÃ»

Dubna, 1 July. The opening ceremony of the organizational-
informational forum «Establishment of the International

Innovative Nanotechnology Centre of the CIS Countries»
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Äóáíà, 3 èþëÿ. Ïîñåùåíèå
ÎÈßÈ äåëåãàöèåé Èñëàìñêîé
Ðåñïóáëèêè Èðàí

Dubna, 3 July. A delegation of
the Islamic Republic of Iran on
a visit to JINR



Íà ïðèåìå â äèðåêöèè Ä. Òîôèãè ðàññêàçàë îá èñòî-

ðèè ñîçäàíèÿ, ôàêóëüòåòàõ è ïðèìåðàõ ìåæäóíàðîäíîãî

ñîòðóäíè÷åñòâà Òåõíîëîãè÷åñêîãî óíèâåðñèòåòà «Øàðèô»

ñ ðàçëè÷íûìè çàðóáåæíûìè óíèâåðñèòåòàìè è èíñòèòóòà-

ìè, à òàêæå îòìåòèë: «Ïîñêîëüêó â ÎÈßÈ íàêîïëåí áîëü-

øîé îïûò ÿäåðíî-ôèçè÷åñêèõ èññëåäîâàíèé, ìû õîòåëè áû

îïðåäåëèòü íàïðàâëåíèÿ áóäóùåãî ñîòðóäíè÷åñòâà. Ìû ñ

óäîâîëüñòâèåì ïðèãëàñèëè áû âàøèõ ñïåöèàëèñòîâ äëÿ

÷òåíèÿ ëåêöèé â óíèâåðñèòåòå è ãîòîâû îòïðàâëÿòü ñþäà

íàøèõ ñòóäåíòîâ äëÿ êðàòêîñðî÷íîãî è äîëãîñðî÷íîãî

îáó÷åíèÿ». Î ãîòîâíîñòè ðàçâèâàòü ñîòðóäíè÷åñòâî ìåæäó

ÎÈßÈ è äåïàðòàìåíòàìè Îðãàíèçàöèè àòîìíîé ýíåðãåòèêè

Èðàíà çàÿâèë ãëàâà åå ïðåäñòàâèòåëüñòâà â Ìîñêâå À. ×àé-

÷èÿí.

Ïîáëàãîäàðèâ ãîñòåé çà âèçèò, À. Í. Ñèñàêÿí âûðàçèë

ñîãëàñèå îáìåíÿòüñÿ äåëåãàöèÿìè ó÷åíûõ, ÷òîáû îïðåäå-

ëèòü íàïðàâëåíèÿ èññëåäîâàíèé, ïðåäñòàâëÿþùèõ âçàèì-

íûé èíòåðåñ äëÿ âîçìîæíîãî ñîòðóäíè÷åñòâà.

6 èþëÿ ñîñòîÿëîñü î÷åðåäíîå çàñåäàíèå Íàó÷íî-òåõ-

íè÷åñêîãî ñîâåòà ÎÈßÈ. Çàìåñòèòåëü ãëàâíîãî èíæåíåðà

ÎÈßÈ Ã. Â. Òðóáíèêîâ êîðîòêî ïîäâåë èòîãè 39-ãî ñåàíñà

íà íóêëîòðîíå. Ïðîôåññîð Þ. Â. Çàíåâñêèé ðàññêàçàë î

ñîçäàíèè â êîëëàáîðàöèè c íåìåöêèìè è ðóìûíñêèìè êîë-

ëåãàìè TRD-äåòåêòîðîâ äëÿ ýêñïåðèìåíòàëüíîãî êîìïëåê-

ñà ALICE.

Äèðåêòîð Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé

èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà Â. Ä. Êåêåëèäçå ïðåä-

ñòàâèë äîêëàä, ïîñâÿùåííûé èòîãàì ïåðâîãî ãîäà äåÿòåëü-

íîñòè íàó÷íîãî êîëëåêòèâà, îáðàçîâàâøåãîñÿ â ðåçóëüòàòå

ñëèÿíèÿ ËÂÝ è ËÔ×. Ïî ñëîâàì äîêëàä÷èêà, ìèíóâøèé ãîä

áûë îòìå÷åí îïðåäåëåííûìè óñïåõàìè â ìîäåðíèçàöèè áà-

çîâîãî óñêîðèòåëüíîãî êîìïëåêñà (ïðîåêò «Íóêëî-

òðîí-Ì»): âïåðâûå çà ïÿòíàäöàòü ëåò áûëè ïðîâåäåíû ðå-

âèçèÿ è ðåêîíñòðóêöèÿ îñíîâíûõ óçëîâ óñêîðèòåëÿ. Òàêèì

îáðàçîì, áûëà çàëîæåíà áàçà äëÿ îñóùåñòâëåíèÿ íîâîãî

ïðîåêòà NICA/MPD, òåõíè÷åñêàÿ ïðîðàáîòêà êîòîðîãî âå-

äåòñÿ â òåñíîì ñîòðóäíè÷åñòâå ñ âåäóùèìè ýêñïåðòàìè,

âõîäÿùèìè â ìåæäóíàðîäíûé êîîðäèíàöèîííûé êîìèòåò

ïî ýòîìó ïðîåêòó. Ñåìèëåòíÿÿ íàó÷íàÿ ïðîãðàììà ëàáîðà-

òîðèè ïîòðåáóåò êîíñîëèäàöèè óñèëèé âñåãî êîëëåêòèâà íà

ïåðåäîâûõ íàïðàâëåíèÿõ èññëåäîâàíèé â ñîîòâåòñòâèè ñ

«äîðîæíîé êàðòîé» Èíñòèòóòà. Â äîêëàäå òàêæå øëà ðå÷ü

îá îñîáåííîñòÿõ íàó÷íîãî ïëàíèðîâàíèÿ, ëàáîðàòîðíîé

ñòðóêòóðû è èíôðàñòðóêòóðû, ñîöèàëüíûõ âîïðîñàõ.

Ñâîè ìíåíèÿ ïî òåìå íà çàñåäàíèè ÍÒÑ âûñêàçàëè

ïðåäñåäàòåëü ñîâåòà È. Í. Ìåøêîâ, Â. Í. Øâåöîâ, Ì. Ã. Èò-

êèñ, Â. À. Êàðíàóõîâ. Äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí â ñâî-

åì êîììåíòàðèè ê äîêëàäó ïîä÷åðêíóë âàæíîñòü ðåøåíèÿ

ïðîáëåìû ïîäãîòîâêè ìîëîäåæè èç ñòðàí-ó÷àñòíèö ÎÈßÈ

äëÿ ðàáîòû íà íîâîì óñêîðèòåëüíîì êîìïëåêñå ËÔÂÝ â

ðàìêàõ îáðàçîâàòåëüíîé ïðîãðàììû Èíñòèòóòà è áîëåå àê-

òèâíîãî ïðèâëå÷åíèÿ ñðåäñòâ ìåæäóíàðîäíûõ íàó÷íî-òåõ-

íè÷åñêèõ ôîíäîâ.

Ñ èíôîðìàöèåé î ïðîøåäøèõ ñåññèÿõ ïðîãðàìì-

íî-êîíñóëüòàòèâíûõ êîìèòåòîâ ÎÈßÈ âûñòóïèë ãëàâíûé

ó÷åíûé ñåêðåòàðü Èíñòèòóòà Í. À. Ðóñàêîâè÷.
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the staff member of the Scientific Industrial Department

of the Iranian Embassy in Moscow Masud Marvi.

At the reception at the JINR Directorate J. Tofigi

spoke about the history of establishment of the Sharif

University of Technology and its departments and gave

examples of international cooperation of the university

with various foreign educational institutions. In particu-

lar, he marked, «Due to the fact that JINR has accumu-

lated great experience in nuclear physics research, we

would like to define areas of our future cooperation. We

would be very glad to invite your specialists to give lec-

tures at our University and are ready to send to Dubna

our students for short- and long-term training». Head of

the Iranian Atomic Energy Office in Moscow

A. Chaichiyan expressed willingness to develop cooper-

ation between JINR and departments of the Atomic En-

ergy Organization of Iran.

A. Sissakian thanked the guests for the visit and

expressed his consent to exchange delegations of sci-

entists in order to define the avenues of research of mu-

tual interest in future cooperation.

A regular meeting of the Scientific and Technical

Council of JINR was held on 6 July. JINR Deputy Chief

Engineer G. Trubnikov summarized in brief the results

of the 39th run at the Nuclotron. Professor

Yu. Zanevsky spoke about the development of TRD de-

tectors for the experimental complex ALICE in collabo-

ration with German and Romanian colleagues.

Director of the Veksler and Baldin Laboratory of

High Energy Physics V. Kekelidze presented a report on

the results of the first year of activities of the scientific

community formed after the LHE and LPP integration.

As he mentioned, the preceding year was marked by

definite success in upgrading of the basic accelerator

complex (the Nuclotron-M project): for the first time af-

ter fifteen years the main parts of the accelerator were

inspected and reconstructed. In this way, a foundation

was laid to implement the new project NICA/MPD

whose technical elaboration is conducted in close con-

tacts with leading experts from the international coordi-

nating committee on this project. The efforts of the lab-

oratory community should be consolidated to pursue

advanced research of the seven-year scientific pro-

gramme of the laboratory to coordinate it with the road

map of the Institute. V. Kekelidze also discussed in his

report aspects of scientific planning, the laboratory

structure and infrastructure, and social issues.

The ST Council chairman I. Meshkov, V. Shvetsov,

M. Itkis, and V. Karnaukhov gave their opinions on the

topic of the meeting. In his comments to the report,

JINR Director A. Sissakian stressed the urgency of solv-

ing the task of training young scientists from JINR Mem-

ber States for the operation of the new VBLHEP accel-

erator complex in the framework of the educational pro-

gramme of JINR and more active financial involvement

of international scientific and technical foundations.



10 èþëÿ äèðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí òå-

ïëî ïîçäðàâèë ìîíãîëüñêèõ ñîòðóäíèêîâ ÎÈßÈ ñ ïðàçäíè-

êîì Íààäàì, êîòîðûé ïî ìíîãîâåêîâîé òðàäèöèè îòìå÷àþò

â ýòîé ñòðàíå-ó÷àñòíèöå Èíñòèòóòà ñ 11 ïî 13 èþëÿ è êîòî-

ðûé ñîâïàäàåò ñ ïîáåäîé íàðîäíîé ðåâîëþöèè â Ìîíãîëèè

â 1921 ã.

Âî âñòðå÷å â äèðåêöèè Èíñòèòóòà ïðèíèìàëè ó÷àñòèå

àêàäåìèê Ìîíãîëüñêîé àêàäåìèè íàóê Ò. Æàíëàâ, ïðîôåñ-

ñîð Ñ. Áóäíÿì, äîêòîð Á. Áàòãýðýë, ïîñåòèâøèå â ýòè äíè

Äóáíó, îò ãðóïïû ìîíãîëüñêèõ ñîòðóäíèêîâ ÎÈßÈ — ïðî-

ôåññîð Ä. Ñàíãàà, äîêòîð Î. ×óëóóíáààòàð. À. Í. Ñèñàêÿí

âðó÷èë ìîíãîëüñêèì êîëëåãàì ïîçäðàâëåíèå îò äèðåêöèè

ÎÈßÈ. Âî âñòðå÷å ïðèíÿëè ó÷àñòèå òàêæå Ä. Â. Êàìàíèí è

Ì. Ã. Ëîùèëîâ.

3 àâãóñòà ÎÈßÈ ïîñåòèë ñîâåòíèê ïî íàóêå è òåõíîëî-

ãèÿì ïîñîëüñòâà Èíäèè â ÐÔ Ñàíäæèâ Êóìàð Âàðøíåè.

Öåëüþ åãî âèçèòà áûëà ïîäãîòîâêà ê 16-é ñåññèè Ñîâìåñò-

íîãî ñîâåòà Êîìïëåêñíîé äîëãîñðî÷íîé ïðîãðàììû íàó÷-

íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà íà 2000–2010 ãã. ìåæäó

ïðàâèòåëüñòâàìè Ðîññèè è Èíäèè. Â äèðåêöèè ÎÈßÈ ñ ãî-
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Äóáíà, 3 àâãóñòà. Âèçèò â ÎÈßÈ ñîâåòíèêà ïî íàóêå
è òåõíîëîãèÿì ïîñîëüñòâà Èíäèè â ÐÔ Ñàíäæèâà Êóìàðà
Âàðøíåè (â öåíòðå)

JINR Chief Scientific Secretary N. Russakovich re-

ported on the previous meetings of the JINR Programme

Advisory Committees.

On 10 July, JINR Director Academician A. Sis-

sakian warmly congratulated Mongolian JINR staff mem-

bers on the Naadam holiday that has been celebrated in

Mongolia for many centuries. The holiday coincides with

the date of the victory of the Mongolian people’s revo-

lution in 1921 and is celebrated from 11 to 13 July.

Academician of the Mongolian Academy of Sci-

ences T. Zhanlav, Professor S. Budnyam, Doctor

B. Batgehrehl visited Dubna on those days. They took

part in the meeting at the JINR Directorate, together

with Mongolian JINR staff members Professor D. San-

gaa, Doctor O. Chuluunbaatar. On behalf of the JINR Di-

rectorate, A. Sissakian presented a congratulatory ad-

dress to the Mongolian colleagues. D. Kamanin and

M. Loshchilov took part in the meeting as well.

Science and Technology Adviser of the Embassy of

India in RF Sandjeev Kumar Varshney visited JINR

on 3 August. The aim of his visit was the preparatory

activities in view of the 16th meeting of the Joint Coun-

cil of the Comprehensive Long-Term Programme of Sci-

entific and Technical Cooperation for 2000–2010 be-

tween the governments of Russia and India. V. Kady-

shevsky, N. Russakovich, I. Adam, M. Altaisky, and

A. Vasiliev met the guest at the JINR Directorate. After

the talks Sandjeev Kumar Varshney visited the Flerov

Laboratory of Nuclear Reactions.

Äóáíà, 10 èþëÿ. Ïîçäðàâëåíèå ìîíãîëüñêèõ ñîòðóäíèêîâ
ÎÈßÈ ñ ïðàçäíèêîì Íààäàì

Dubna, 10 July. JINR Mongolian staff members celebrate the
Naadam holiday

Dubna, 3 August. Science and Technology Adviser of the
Embassy of India in RF Sandjeev Kumar Varshney (centre)

on a visit to JINR
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ñòåì áåñåäîâàëè Â. Ã. Êàäûøåâñêèé, Í. À. Ðóñàêîâè÷,

È. Àäàì, Ì. Â. Àëòàéñêèé, À. Å. Âàñèëüåâ. Èíäèéñêèé ïî-

ñîë ïîñåòèë Ëàáîðàòîðèþ ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëå-

ðîâà.

19 àâãóñòà â Íàó÷íî-òåõíè÷åñêîé áèáëèîòåêå ÎÈßÈ

îòêðûëàñü âûñòàâêà ëèòåðàòóðû, ïîñâÿùåííàÿ 100-ëåòèþ

ñî äíÿ ðîæäåíèÿ âûäàþùåãîñÿ ó÷åíîãî àêàäåìèêà

Í. Í. Áîãîëþáîâà. Íà íåé ïðåäñòàâëåíû íàó÷íûå ðàáîòû,

îêàçàâøèå îãðîìíîå âëèÿíèå íà ðàçâèòèå ìàòåìàòèêè, ìå-

õàíèêè è ôèçèêè, â ÷àñòíîñòè, ðàáîòû Í. Í. Áîãîëþáîâà ïî

òåîðèè ïëàçìû, âïåðâûå îïóáëèêîâàííûå â 2008 ã. Òàêæå

ïðåäñòàâëåíî «Ñîáðàíèå íàó÷íûõ òðóäîâ» Í. Í. Áîãîëþ-

áîâà â 12 òîìàõ, èçäàíèå êîòîðîãî áûëî íà÷àòî â 2005 ã. è

îêîí÷åíî ê 100-ëåòèþ ñî äíÿ ðîæäåíèÿ ó÷åíîãî. Ïîñåòèòå-

ëè âûñòàâêè ìîãëè îçíàêîìèòüñÿ ñ ìàòåðèàëàìè è ñáîðíè-

êàìè, ïîñâÿùåííûìè æèçíè è íàó÷íîìó òâîð÷åñòâó

Í. Í. Áîãîëþáîâà.

Ñ 24 ïî 28 àâãóñòà â Äîìå êóëüòóðû «Ìèð» ïðîõîäèë

ìåìîðèàëüíûé øàõìàòíûé òóðíèð, ïîñâÿùåííûé 100-ëåò-

íåìó þáèëåþ Í. Í. Áîãîëþáîâà è ñòàâøèé ÿðêèì ñîáûòè-

åì â ñïîðòèâíîé æèçíè Äóáíû. Â ñîñòàâå åãî ó÷àñòíèêîâ —

ìåæäóíàðîäíûå ãðîññìåéñòåðû Ñåðãåé Äîëìàòîâ, Àëåê-

ñåé Äðååâ, Âàäèì Çâÿãèíöåâ, Ïàâåë Òðåãóáîâ, Åâãåíèé Âà-

ñþêîâ, Âëàäèìèð Ìàëàõîâ. Òóðíèð îðãàíèçîâàëè è ïðîâå-

ëè øàõìàòíàÿ ôåäåðàöèÿ ãîðîäà è Îáúåäèíåííûé èíñòè-

òóò ÿäåðíûõ èññëåäîâàíèé.

Ïðèâåòñòâóÿ ó÷àñòíèêîâ è ãîñòåé òóðíèðà, äèðåêòîð

ÎÈßÈ À. Í. Ñèñàêÿí îòìåòèë, ÷òî õîòÿ Íèêîëàé Íèêîëàå-

âè÷ îòíîñèëñÿ ê ñïîðòó äîâîëüíî ñêåïòè÷åñêè, íî, áóäó÷è

÷åëîâåêîì øèðîêèõ âçãëÿäîâ, îí ñòàðàëñÿ ïîääåðæèâàòü è

ñïîðòèâíûå èíèöèàòèâû, íàðÿäó ñ äðóãèìè ïîçèòèâíûìè

íà÷èíàíèÿìè.

Øàõìàòíûé òóðíèð ïàìÿòè àêàäåìèêà Í. Í. Áîãîëþáî-

âà çàâåðøèëñÿ ïîáåäîé äóáíåíñêîãî ãðîññìåéñòåðà

Â. Í. Ìàëàõîâà.

27 àâãóñòà ÎÈßÈ ïîñåòèë ñ âèçèòîì èñïîëíèòåëüíûé

âèöå-ïðåçèäåíò Íàíîòåõíîëîãè÷åñêîãî îáùåñòâà Ðîññèè

(ÍÎÐ) Ñ. Â. Êóøíàðåâ. Åãî ïðèíÿë äèðåêòîð Èíñòèòóòà àêà-

äåìèê À. Í. Ñèñàêÿí. Â áåñåäå î äåÿòåëüíîñòè ÍÎÐ, öåëÿõ

è çàäà÷àõ ýòîé îáùåñòâåííîé îðãàíèçàöèè òàêæå ó÷àñòâî-

âàëè âèöå-äèðåêòîð ÎÈßÈ Ì. Ã. Èòêèñ, íàó÷íûé ðóêîâîäè-

òåëü ËÍÔ Â. Ë. Àêñåíîâ, ïîìîùíèê äèðåêòîðà Ã. Ì. Àðçó-

ìàíÿí è íà÷àëüíèê îòäåëåíèÿ ËÔÂÝ Ñ. È. Òþòþííèêîâ.
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An exhibition of publications dedicated to the cen-

tenary of the birth of the outstanding scientist Acad-

emician N. N. Bogoliubov opened at the JINR Science

and Technology Library on 19 August. Scientific works

that greatly influenced the development of mathematics,

mechanics and physics were exhibited there, in particu-

lar, the papers by N. N. Bogoliubov on plasma theory

first published in 2008. The Collection of scientific pa-

pers by N. N. Bogoliubov in 12 volumes was also dis-

played; its publication was started in 2005 and finished

by the centenary of the great scientist’s birth. Visitors

could acquaint themselves with materials and collec-

tions dedicated to the life and scientific heritage of

N. N. Bogoliubov.

A memorial chess tournament dedicated to the

100th jubilee of N. N. Bogoliubov was held on 24–28
August in the culture centre «Mir». It was an outstand-

ing event in the sport calendar of Dubna. International

grandmasters Serguei Dolmatov, Aleksei Dreev, Vadim

Zvyagintsev, Pavel Tregubov, Eugeni Vasyukov, and

Vladimir Malakhov took part in it. The tournament was

organized and held by the Dubna chess federation and

the Joint Institute for Nuclear Research.

Greeting the participants and guests of the tourna-

ment, JINR Director A. Sissakian marked that despite

the fact that N. N. Bogoliubov usually expressed skepti-

cism concerning sport in general, he attempted to sup-

port sportive enthusiasm and other positive activities.

The chess tournament in memory of Academician

N. N. Bogoliubov finished with the victory of the grand-

master from Dubna V. Malakhov.

Executive Vice-President of the Nanotechnological

Society of Russia (NSR) S. Kushnarev visited JINR

on 27 August. He was received by JINR Director

A. Sissakian. At the meeting in the JINR Directorate

they discussed issues of NSR activities, aims and tasks

of the society. JINR Vice-Director M. Itkis, FLNP Scien-
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Äóáíà, 24 àâãóñòà. Ìåìîðèàëüíûé øàõìàòíûé òóðíèð,
ïîñâÿùåííûé 100-ëåòèþ ñî äíÿ ðîæäåíèÿ àêàäåìèêà

Í. Í. Áîãîëþáîâà

Dubna, 24 August. Memorial chess tournament dedicated to the centenary
of Academician N. N. Bogoliubov’s birth



Ïðåçèäåíòîì Íàíîòåõíîëîãè÷åñêîãî îáùåñòâà Ðîñ-

ñèè, ñîçäàííîãî â 2008 ã., ÿâëÿåòñÿ àêàäåìèê ÐÀÍ

Þ. Ä. Òðåòüÿêîâ. Â ÷èñëå ïî÷åòíûõ ÷ëåíîâ ÍÎÐ — ëàóðåàò

Íîáåëåâñêîé ïðåìèè àêàäåìèê Æ. È. Àëôåðîâ è äèðåêòîð

ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò» ÷ëåí-êîððåñïîíäåíò ÐÀÍ

Ì. Â. Êîâàëü÷óê. Îáùåñòâî áûëî ñîçäàíî äëÿ ïîääåðæà-

íèÿ è ðàçâèòèÿ òâîð÷åñêîé àêòèâíîñòè åãî ó÷àñòíèêîâ, à

òàêæå äëÿ ýôôåêòèâíîãî èñïîëüçîâàíèÿ ìåæäóíàðîäíîé

êîîïåðàöèè èíòåëëåêòóàëüíûõ è ïðîèçâîäèòåëüíûõ ñèë â

ðàçâèòèè ðîññèéñêîé íàíîèíäóñòðèè.

31 àâãóñòà â äèðåêöèþ ÎÈßÈ áûëè ïðèãëàøåíû ñî-

òðóäíèêè èç Âüåòíàìà, Ìîëäàâèè, Ñëîâàêèè, Óçáåêèñòàíà

è Óêðàèíû â ñâÿçè ñ èõ ãëàâíûìè ãîñóäàðñòâåííûìè ïðàçä-

íèêàìè. Ïðèâåòñòâóÿ ñîáðàâøèõñÿ, äèðåêòîð ÎÈßÈ

À. Í. Ñèñàêÿí îòìåòèë, ÷òî âñå ñòðàíû, ÷üè ïðåäñòàâèòåëè

çäåñü ñîáðàëèñü, èñïûòàëè íà ñåáå âëèÿíèå èäåé Í. Í. Áî-

ãîëþáîâà, 100-ëåòèå ñî äíÿ ðîæäåíèÿ êîòîðîãî îòìå÷à-

ëîñü â àâãóñòå. 24 àâãóñòà îòïðàçäíîâàëà Äåíü íåçàâèñè-

ìîñòè Óêðàèíà, âìåñòå ñ Ðîññèåé øèðîêî îòìåòèâøàÿ

þáèëåé Í. Í. Áîãîëþáîâà. Ó÷åíûå Ìîëäàâèè, 27 àâãóñòà

ïðàçäíóþùåé Äåíü íåçàâèñèìîñòè, òîæå âïðàâå ãîðäèòüñÿ

ïðèíàäëåæíîñòüþ ê øêîëå Áîãîëþáîâà. 1 ñåíòÿáðÿ îòìå-

÷àþò Äåíü êîíñòèòóöèè â Ñëîâàêèè è Äåíü íåçàâèñèìî-

ñòè — â Óçáåêèñòàíå.

Ðóêîâîäèòåëÿì çåìëÿ÷åñòâ — Íãóåíó Ìàíü Øàòó,

À. Ïàðâàíó, Â. Èëêîâè÷ó, À. Íàñèðîâó è Â. Ðîáóêó áûëè

âðó÷åíû ïîçäðàâèòåëüíûå àäðåñà è þáèëåéíûå áðîøþðû

«Í. Í. Áîãîëþáîâ. Ê 100-ëåòèþ ñî äíÿ ðîæäåíèÿ». Â áåñå-

äå ñ ðóêîâîäèòåëÿìè çåìëÿ÷åñòâ À. Í. Ñèñàêÿí îñòàíîâèë-

ñÿ íà âîïðîñàõ ôîðìèðîâàíèÿ áþäæåòà â ñòðàíàõ-ó÷àñòíè-

öàõ, ïîääåðæàíèÿ ôóíêöèîíèðóþùèõ è ñîçäàíèÿ íîâûõ
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tific Leader V. Aksenov, JINR Assistant Director

G. Arzumanyan, and head of VBLHEP department

S. Tyutyunnikov took part in the meeting.

RAS Academician Yu. Tretiakov is President of the

Nanotechnological Society of Russia founded in 2008.

Among honorary NSR members are the Nobel prizewin-

ner Academician Zh. Alferov and Director of RRC «Kur-

chatov Institute» RAS Corresponding Member M. Ko-

valchuk. The society was founded for the support and

development of creative activities of its members and

for the efficient international cooperation of intellectual

and industrial efforts in the development of nanoindus-

try in Russia.

On 31 August, staff members from Vietnam,

Moldova, Slovakia, Uzbekistan and Ukraine were invit-

ed to the JINR Directorate on the occasion of their main

state holidays. JINR Director A. Sissakian greeted the

guests and marked that science in all the countries rep-

resented at the meeting was influenced by the ideas of

N. N. Bogoliubov whose 100th jubilee was celebrated in

August. On 24 August Ukraine celebrated the Indepen-

dence Day; together with Russia it widely commemorat-

ed the jubilee of N. N. Bogoliubov. Moldovan scientists

who celebrated the Independence Day on 27 August can

also be proud of their belonging to the Bogoliubov

school. On 1 September the Constitution Day is cele-

brated in Slovakia and the Independence Day in Uzbek-

istan.

Congratulatory addresses and jubilee booklets

«N. N. Bogoliubov. To the Centenary of the Birth» were

presented to the leaders of the national groups Nguyen

Manh Shat, A. Parvan, V. Ilkovi�, A. Nasirov and

Dubna, 31 August. JINR staff members from Vietnam,
Moldova, Slovakia, Uzbekistan and Ukraine are congratulated

on their major state holidays

Äóáíà, 31 àâãóñòà. Ïîçäðàâëåíèå ñîòðóäíèêîâ ÎÈßÈ èç
Âüåòíàìà, Ìîëäàâèè, Ñëîâàêèè, Óçáåêèñòàíà è Óêðàèíû
ñ èõ ãëàâíûìè ãîñóäàðñòâåííûìè ïðàçäíèêàìè
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óñòàíîâîê ÎÈßÈ: âûïîëíåíèÿ íàó÷íîé ïðîãðàììû íà óñòà-

íîâêå ÈÐÅÍ, ìîäåðíèçàöèè íóêëîòðîíà è ðåàëèçàöèè ïðî-

åêòà NICA, âûïîëíåíèÿ ãðàôèêà ìîäåðíèçàöèè ðåàêòîðà

ÈÁÐ-2.

7 ñåíòÿáðÿ â äèðåêöèè ÎÈßÈ â òîðæåñòâåííîé îáñòà-

íîâêå ñîñòîÿëîñü âðó÷åíèå ìàãèñòåðñêèõ äèïëîìîâ ïåð-

âûì âûïóñêíèêàì êàôåäð òåîðåòè÷åñêîé è ÿäåðíîé ôèçè-

êè óíèâåðñèòåòà «Äóáíà». Ðóêîâîäèòåëü êàôåäðû òåîðåòè-

÷åñêîé ôèçèêè äóáíåíñêîãî óíèâåðñèòåòà äèðåêòîð ÎÈßÈ

àêàäåìèê À. Í. Ñèñàêÿí âðó÷èë äèïëîìû âûïóñêíèêó êà-

ôåäðû ÿäåðíîé ôèçèêè Ñåìåíó Ãîðþíîâó, à òàêæå Þðèþ

Âîëîõîâó, Ñåðãåþ Êîçëîâñêîìó, Âëàäèìèðó Êîëîíöîâó —

âûïóñêíèêàì êàôåäðû òåîðåòè÷åñêîé ôèçèêè, ïîçäðàâèâ

èõ îò èìåíè ïðîôåññîðîâ è ïðåïîäàâàòåëåé êàôåäð.

6 îêòÿáðÿ â çàëå Ôóíäàìåíòàëüíîé áèáëèîòåêè ÌÃÓ

èì. Ì. Â. Ëîìîíîñîâà ñîñòîÿëîñü ñîâìåñòíîå òîðæåñòâåí-

íîå çàñåäàíèå Ïðåçèäèóìà ÐÀÍ, Ó÷åíîãî ñîâåòà ÎÈßÈ è

Ó÷åíîãî ñîâåòà ÌÃÓ, ïîñâÿùåííîå 100-ëåòèþ ñî äíÿ ðî-

æäåíèÿ àêàäåìèêà Í. Í. Áîãîëþáîâà.

Îòêðûâàÿ çàñåäàíèå, ïðåçèäåíò ÐÀÍ àêàäåìèê

Þ. Ñ. Îñèïîâ îòìåòèë, ÷òî æèçíü è äåëà Íèêîëàÿ Íèêîëàå-

âè÷à Áîãîëþáîâà ÿâëÿþò ñîáîé âåëèêèé ïðèìåð ñëóæåíèÿ

íàóêå. Ïðåçèäåíò ÐÀÍ âðó÷èë çîëîòóþ ìåäàëü

èì. Í. Í. Áîãîëþáîâà èçâåñòíîìó ðîññèéñêîìó ìàòåìàòèêó

àêàäåìèêó Ñ. Ï. Íîâèêîâó çà âûäàþùèåñÿ ðàáîòû â îáëà-

ñòè ìàòåìàòèêè, òåîðåòè÷åñêîé ôèçèêè è íåëèíåéíîé ìå-

õàíèêè.

Ðåêòîð ÌÃÓ àêàäåìèê Â. À. Ñàäîâíè÷èé ðàññêàçàë î

ìíîãîëåòíåé ïëîäîòâîðíîé ðàáîòå Í. Í. Áîãîëþáîâà â

Ìîñêîâñêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå. Î ãëàâíûõ âå-

õàõ æèçíè è íàó÷íîãî òâîð÷åñòâà Í. Í. Áîãîëþáîâà íàïî-

ìíèë ñîáðàâøèìñÿ äèðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñèñà-

êÿí, îòìåòèâ, ÷òî îñíîâíûå íàïðàâëåíèÿ íûíåøíåé äåÿ-
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Äóáíà, 7 ñåíòÿáðÿ. Âðó÷åíèå ìàãèñòåðñêèõ äèïëîìîâ
âûïóñêíèêàì áàçîâûõ êàôåäð óíèâåðñèòåòà «Äóáíà»
â äèðåêöèè ÎÈßÈ

V. Robuk. In his talk to the national groups’ leaders,

A. Sissakian discussed issues of budgeting in Member

States, operation of existing facilities and development

of new set-ups at JINR: the implementation of the IREN

scientific programme, upgrading of the Nuclotron and

accomplishment of the NICA project, and fulfillment of

the IBR-2 upgrading schedule.

Master Diplomas were ceremonially handed to the

first graduates of the chairs of theoretical and nuclear

physics of Dubna University on 7 September. Head of

the theoretical physics chair JINR Director Academician

A. Sissakian handed the Diplomas to the graduate of

the nuclear physics chair Semen Goryunov and the grad-

uates of the theoretical physics chair Yuri Volokhov,

Serguei Kozlovsky, and Vladimir Kolontsov, congratu-

lating them on behalf of the chairs’ professors and

teachers.

A joint ceremonial meeting of the RAS Presidium,

the JINR Scientific Council and the MSU Scientific

Council dedicated to the centenary of the birth of Acad-

emician N. N. Bogoliubov was held on 6 October in the

Hall of the MSU Main Library.

Opening the meeting, RAS President Academician

Yu. Osipov marked that the life and works of Niko-

lai N. Bogoliubov are a great example of devotion to

science. The RAS President awarded the famous

Russian mathematician Academician S. Novikov with

the N. N. Bogoliubov Gold Medal for his outstanding

work in mathematics, theoretical physics, and nonlinear

mechanics.

MSU Rector Academician V. Sadovnichy spoke

about decades when N. N. Bogoliubov worked at

Dubna, 7 September. Presentation of Master Diplomas at the
JINR Directorate to the graduates of the basic chairs of

Dubna University

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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òåëüíîñòè Îáúåäèíåííîãî èíñòèòóòà áàçèðóþòñÿ íà

òâîð÷åñêèõ äîñòèæåíèÿõ Íèêîëàÿ Íèêîëàåâè÷à Áîãîëþáî-

âà. Äèðåêòîð Èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé ÐÀÍ àêàäå-

ìèê Â. À. Ìàòâååâ ïðåäñòàâèë ïîäðîáíûé îáçîð òâîð÷å-

ñêîãî íàñëåäèÿ âåëèêîãî ó÷åíîãî — ôèçèêà, ìàòåìàòèêà,

ìåõàíèêà. Ñ íàó÷íûìè äîêëàäàìè íà çàñåäàíèè âûñòóïèëè

òàêæå äðóãèå ó÷åíèêè è ïîñëåäîâàòåëè Í. Í. Áîãîëþáîâà.
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Moscow State University. JINR Director Academician

A. Sissakian addressed the audience with reminis-

cences about the milestones of the life and scientific ca-

reer of N. N. Bogoliubov. He marked that the main

trends of the present activities at the Joint Institute are

based on the original achievements of Nikolai N. Bogoli-

ubov. Director of the RAS Institute for Nuclear Re-

search Academician V. Matveev presented a detailed re-

view of the scientific heritage of the great scholar — a

physicist, mathematician and a specialist in mechanics.

Other pupils and followers of N. N. Bogoliubov made

scientific reports at the meeting.

Ìîñêâà, 6 îêòÿáðÿ. Ñîâìåñòíîå òîðæåñòâåííîå çàñåäàíèå Ïðåçèäèóìà ÐÀÍ,
Ó÷åíîãî ñîâåòà ÎÈßÈ è Ó÷åíîãî ñîâåòà ÌÃÓ, ïîñâÿùåííîå 100-ëåòèþ ñî äíÿ ðîæäåíèÿ
àêàäåìèêà Í. Í. Áîãîëþáîâà. Íà ôîòî ñëåâà — àêàäåìèê Ñ. Ï. Íîâèêîâ
ñ çîëîòîé ìåäàëüþ èì. Í. Í. Áîãîëþáîâà

Moscow, 6 October. Joint festive meeting of the RAS Presidium, the JINR Scientific Council and
the MSU Scientific Council, dedicated to the centenary of Academician N. N. Bogoliubov ’s birth.
Academicican S. Novikov (left) with the Bogoliubov Gold Medal
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Åæåãîäíàÿ ïðåìèÿ Åâðîïåé-
ñêîãî êîìèòåòà ïî ôèçèêå âûñî-
êèõ äàâëåíèé (EHPRG Award) çà
2009 ã. áûëà ïðèñóæäåíà ìîëîäî-
ìó ó÷åíîìó èç Äóáíû, äîêòîðó
ôèçèêî-ìàòåìàòè÷åñêèõ íàóê, íà-
÷àëüíèêó îòäåëà Ëàáîðàòîðèè
íåéòðîííîé ôèçèêè ÎÈßÈ Äå-

íèñó Ïåòðîâè÷ó Êîçëåíêî çà
êîìïëåêñíûå èññëåäîâàíèÿ ñëîæ-
íûõ îêñèäîâ ïðè âîçäåéñòâèè
âûñîêèõ äàâëåíèé, â õîäå êîòî-
ðûõ áûë îòêðûò öåëûé ðÿä íîâûõ
èíòåðåñíûõ ôèçè÷åñêèõ ÿâëåíèé.

Ðåçóëüòàòû íàó÷íûõ èññëå-
äîâàíèé Ä. Ï. Êîçëåíêî, ïðîâå-
äåííûõ â ËÍÔ ÎÈßÈ, èìåþò
áîëüøîå çíà÷åíèå äëÿ ðàçâèòèÿ
ñîâðåìåííûõ ïðåäñòàâëåíèé î ìåõàíèçìàõ ôîðìèðî-
âàíèÿ ôèçè÷åñêèõ ñâîéñòâ îêñèäíûõ ìàòåðèàëîâ íà
ñòðóêòóðíîì óðîâíå è î ïðèðîäå ðÿäà ôèçè÷åñêèõ
ÿâëåíèé, øèðîêî èçó÷àåìûõ â íàñòîÿùåå âðåìÿ
(â ÷àñòíîñòè, ýôôåêòà êîëîññàëüíîãî ìàãíåòîñîïðî-
òèâëåíèÿ, ìàãíåòîýëåêòðè÷åñêîãî ýôôåêòà è äð.).
Ïðîâåäåíèå ïîäîáíûõ èññëåäîâàíèé ñòàëî âîçìîæ-
íûìáëàãîäàðÿ ðàçâèòèþ â ËÍÔ ÎÈßÈ ñîâìåñòíî ñ
ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò» ñîâðåìåííîé ìåòîäè-
êè íåéòðîíîãðàôèè ïðè âûñîêèõ äàâëåíèÿõ íà áàçå
èìïóëüñíîãî ðåàêòîðà ÈÁÐ-2. Â ýòè èññëåäîâàíèÿ ëà-
óðåàò âíåñ çíà÷èòåëüíûé âêëàä.

Ïðèñóæäåíèå ïðåìèè ñîñòîÿëîñü 10 ñåíòÿáðÿ â
ðàìêàõ î÷åðåäíîé êîíôåðåíöèè EHPRG â Ïàðèæå.
Ïîñëå âðó÷åíèÿ ïðåìèè Ä. Ï. Êîçëåíêî âûñòóïèë ñ
îáçîðíûì äîêëàäîìî íàèáîëåå èíòåðåñíûõ ðåçóëüòà-
òàõ ñâîèõ èññëåäîâàíèé.

Äèðåêöèè Èíñòèòóòà è ëàáîðàòîðèè ïîçäðàâèëè
Äåíèñà Ïåòðîâè÷à ñ âûñîêîé îöåíêîé åãî äîñòèæå-
íèé è ïîæåëàëè åìó äàëüíåéøèõ óñïåõîâ â íàó÷íîé
è íàó÷íî-îðãàíèçàöèîííîé äåÿòåëüíîñòè.
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The annual award of the Euro-
pean High Pressure Research
Group for 2009 (EHPRG Award)
was presented to a young scientist
from Dubna,Doctor of Physics and
Mathematics, chief of a depart-
ment of JINR’s Flerov Laboratory
of Neutron Physics Denis Ko-

zlenko, for comprehensive stud-
ies of complex oxides under high
pressure effect, in the course of
which a whole set of new interest-
ing physics phenomena were dis-
covered.

The results of the research
performed by D. Kozlenko at JINR
FLNP are very important for the
development of modern ideas

about formation mechanisms of physical properties of
oxide materials on the structure level and the origin of
physics phenomena that are widely used today (in par-
ticular, the effect of colossal magnetic resistance, the
magnetoelectric effect,etc.). This research became pos-
sible due to the development of modern neutron diffrac-
tion methods at high pressure in JINR FLNP at the
IBR-2 pulsed reactor in collaboration with the RRC
«Kurchatov Institute». The winner made a considerable
contribution to these studies.

The award was presented to D. Kozlenko on
10 September, in the framework of a regular EHPRG
conference in Paris. After the awarding ceremony the
scientist made a report about most interesting results
of his studies.

The Directorates of the Institute and the Labo-
ratory congratulated D. Kozlenko on the prestigious
acknowledgement of his achievements and wished him
further success in scientific and organizational activi-
ties.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß

AWARDS. HONORARY TITLES



3 èþëÿ â ÎÈßÈ ïîáûâàë ñ âèçèòîì ðóêîâîäè-
òåëü ìîñêîâñêîãî áþðî Îáúåäèíåíèÿ èì. Ã. Ãåëüì-
ãîëüöà äîêòîð Ìàðòèí Çàíäõîï. Ãîñòÿ ïðèíèìàëè
äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí, âèöå-äèðåêòîð
Ì. Ã. Èòêèñ, ãëàâíûé èíæåíåð Ã. Ä. Øèðêîâ, íà-
÷àëüíèê îòäåëà ìåæäóíàðîäíûõ ñâÿçåé Ä. Â. Êàìà-
íèí, ïðîôåññîðà Ä. Áëàøêå (ËÒÔ), Ì. Â. Àâäååâ
(ËÍÔ). À. Í. Ñèñàêÿí ðàññêàçàë îá èñòîðèè ñîçäà-
íèÿ Îáúåäèíåííîãî èíñòèòóòà, îñíîâàòåëÿõ åãî íà-
ó÷íûõ øêîë, áàçîâûõ óñòàíîâêàõ è ðàçâèâàåìûõ
íàïðàâëåíèÿõ èññëåäîâàíèé. Ïîáëàãîäàðèâ çà èí-
òåðåñíûé è èíôîðìàòèâíûé ðàññêàç îá Èíñòèòóòå,
Ì. Çàíäõîï îòìåòèë òåñíûå êîíòàêòû ñ ÎÈßÈ ïî
ýêñïåðèìåíòàì â DESY è ïðîåêòó ILC. «Ìû áóäåì

ðàäû, åñëè ìåñòîì ILC âûáåðóò Äóáíó», — ïîä-
÷åðêíóë îí. Ñîñòîÿëîñü îáñóæäåíèå è ïîäïèñàíèå
äîãîâîðà ìåæäó ÎÈßÈ è Îáúåäèíåíèåì
èì. Ã. Ãåëüìãîëüöà, ïîñëå ÷åãî äîêòîð Ì. Çàíäõîï
ïîñåòèë ðÿä ëàáîðàòîðèé Èíñòèòóòà, â êîòîðîì, ïî
åãî ñëîâàì, îí äàâíî ìå÷òàë ïîáûâàòü.

6 èþëÿ â ÎÈßÈ ïîáûâàëè ïðåçèäåíò Àãåíòñòâà
ïî àòîìíîé ýíåðãèè Ðåñïóáëèêè Ïîëüøè Ìèõàë
Âàëèãóðñêè è ïîñîë Ðåñïóáëèêè Ïîëüøè â ÐÔ Åæè
Àðòóð Áàð. Â äèðåêöèè ãîñòåé ïðèíèìàëè äèðåêòîð
ÎÈßÈ À. Í. Ñèñàêÿí, âèöå-äèðåêòîð Ì. Ã. Èòêèñ,
ãëàâíûé èíæåíåð Ã. Ä. Øèðêîâ, ïîìîùíèê äèðåê-
òîðà ïî ýêîíîìè÷åñêèì è ôèíàíñîâûì âîïðîñàì
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On 3 July Head of the Moscow Office of the
Helmholtz Association Martin Sandhop visited JINR.
He was received by JINR Director A. Sissakian, JINR
Vice-Director M. Itkis, JINR Chief Engineer
G. Shirkov, Deputy Chief Scientific Secretary of JINR
D. Kamanin, Professor D. Blaschke (BLTP), and
M. Avdeev (FLNP). A. Sissakian informed the guest
about the history of the establishment of the Institute,
founders of its scientific schools, basic facilities and re-
search trends. Expressing his gratitude for the inter-

esting account on JINR activities, M. Sandhop spoke
about their close contacts with JINR in the DESY ex-
periments and the ILC project. «We would be very
glad if Dubna is chosen for the ILC location,» he
stressed. An Agreement between JINR and the
Helmholtz Association was discussed and signed. Doc-
tor M. Sandhop visited JINR laboratories that had
long been a dream of his, as he confided.

On 6 July, President of the Atomic Energy Agen-
cy of the Republic of Poland Michael Walig�rski and

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ

SCIENTIFIC COOPERATION

Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà,
3 èþëÿ. Ïîñåùåíèå ëàáîðàòîðèè ðóêîâîäèòåëåì
ìîñêîâñêîãî áþðî Îáúåäèíåíèÿ
èì. Ã. Ãåëüìãîëüöà äîêòîðîì
Ìàðòèíîì Çàíäõîïîì (âòîðîé ñïðàâà)

Flerov Laboratory of Nuclear Reactions, 3 July.
Head of the Moscow Office of the Helmholtz
Association Martin Sandhop (second from right)
visits the laboratory

Äóáíà, 6 èþëÿ. Âèçèò â ÎÈßÈ ïðåçèäåíòà Àãåíòñòâà
ïî àòîìíîé ýíåðãèè Ðåñïóáëèêè Ïîëüøè Ìèõàëà
Âàëèãóðñêîãî (âòîðîé ñëåâà) è ïîñëà Ðåñïóáëèêè
Ïîëüøè â ÐÔ Åæè Àðòóðà Áàðà (êðàéíèé ñïðàâà)

Dubna, 6 July. President of the Atomic Energy Agency of
the Republic of Poland Michael Walig�rski (centre)
and Ambassador of the Republic of Poland to RF Jerzy
Bahr (right) on a visit to JINR



Â. Â. Êàòðàñåâ, íà÷àëüíèê îòäåëà ìåæäóíàðîäíûõ
ñâÿçåé Ä. Â. Êàìàíèí, ðóêîâîäèòåëü ïîëüñêîãî çå-
ìëÿ÷åñòâà Â. Õìåëüîâñêè.

Ì. Âàëèãóðñêè âðó÷èë À. Í. Ñèñàêÿíó îôèöè-
àëüíîå ïèñüìî ÌÈÄ Ïîëüøè î ñâîåì íàçíà÷åíèè
ïîëíîìî÷íûì ïðåäñòàâèòåëåì Ïðàâèòåëüñòâà Ðå-
ñïóáëèêè Ïîëüøè â ÎÈßÈ. Ì. Âàëèãóðñêè ðàáîòà-
åò â Èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé â Êðàêîâå,
îáëàñòü åãî ïðîôåññèîíàëüíûõ èíòåðåñîâ — ðà-
äèîáèîëîãèÿ è àäðîííàÿ òåðàïèÿ îíêîëîãè÷åñêèõ
çàáîëåâàíèé.

Ïîçäðàâèâ Ì. Âàëèãóðñêîãî ñ íîâûì íàçíà÷å-
íèåì, À. Í. Ñèñàêÿí ïîçíàêîìèë ãîñòåé ñ èñòîðèåé
ñîçäàíèÿ, ðàçâèòèÿ è ñîâðåìåííûì ñîñòîÿíèåì Èí-
ñòèòóòà, îòäåëüíî îñòàíîâèâøèñü íà âêëàäå, âíå-
ñåííîì â ñòàíîâëåíèå è ðàçâèòèå ÎÈßÈ èçâåñòíû-

ìè ïîëüñêèìè ó÷åíûìè Ì. Äàíûøåì, Ã. Íåâîäíè-
÷àíñêèì, Ë. Èíôåëüäîì, À. Õðûíêåâè÷åì — ïîëíî-
ìî÷íûì ïðåäñòàâèòåëåì Ïðàâèòåëüñòâà Ðåñïóáëè-
êè Ïîëüøè â ÎÈßÈ â òå÷åíèå ìíîãèõ ëåò è äðóãè-
ìè ïîëüñêèìè ñîòðóäíèêàìè.

15–18 èþëÿ â ÎÈßÈ ïîáûâàëà äåëåãàöèÿ Èí-
ñòèòóòà ñîâðåìåííîé ôèçèêè (IMP, Ëàíü÷æîó,
ÊÍÐ) âî ãëàâå ñ äèðåêòîðîì IMP ïðîôåññîðîì Ñÿî
Ãîöèíîì. Âî âðåìÿ áåñåäû â äèðåêöèè ÎÈßÈ, êî-
òîðàÿ ñîñòîÿëàñü 16 èþëÿ, ãîñòè óçíàëè î ñåãî-
äíÿøíåì ïîëîæåíèè äåë â Èíñòèòóòå, ïëàíàõ åãî
ðàçâèòèÿ, ñîçäàíèè íîâûõ óñòàíîâîê è ïëàíèðóå-
ìûõ ýêñïåðèìåíòàõ, î ëèäåðñêèõ ðàáîòàõ äóáíåí-
ñêèõ ó÷åíûõ ïî ñèíòåçó òðàíñóðàíîâûõ ýëåìåíòîâ,
øèðîêîì ìåæäóíàðîäíîì ñîòðóäíè÷åñòâå, îáðàçî-
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Ambassador of the Republic of Poland to RF Jerzy
Bahr came to JINR on a visit. At the JINR Directorate
the guests were received by JINR Director A. Sis-
sakian, JINR Vice-Director M. Itkis, JINR Chief Engi-
neer G. Shirkov, JINR Assistant Director on Economic
and Financial Issues V. Katrasev, Deputy Chief Scien-
tific Secretary of JINR D. Kamanin, and leader of the
Polish group at JINR W. Chmielowski.

M. Walig�rski handed to A. Sissakian an official
letter of the Ministry of Foreign Affairs of Poland on
his appointment Plenipotentiary of the Government of
the Republic of Poland to JINR. M. Walig�rski works
at the Institute for Nuclear Research in Cracow; his
professional interests are radiobiology and hadron
therapy of oncological diseases.

Having congratulated M. Walig�rski on the new
appointment, A. Sissakian acquainted the guests with
history of the establishment, development and the
current status of JINR. In particular, he spoke about
the contribution of famous Polish scientists to the de-

velopment of the Institute — M. Danysz, H. Niewod-
niczanski, L. Infeld, A. Hrynkiewicz, who had been
Plenipotentiary of the Polish Government to JINR for
many years, and other Polish researchers.

A delegation from the Institute of Modern Physics
(IMP, Lanzhou, China) headed by IMP Director Pro-
fessor Xiao Guoqing visited JINR on 15–18 July. On
16 July the guests were received at the JINR Direc-
torate where they were informed about the present
activities at JINR, the Institute plans, the development
of new facilities and scheduled experiments, leading
projects of the Dubna scientists in the synthesis of
transuranium elements, wide international coopera-
tion, educational and innovation activities at JINR,
and the establishment of the special economic zone
«Dubna».

The head of the Chinese delegation Xiao Guoqing
marked that good relations between JINR and China
maintained since the 1950s lay the basis for their visit;

Ëàáîðàòîðèÿ ôèçèêè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà, 16 èþëÿ.
Äåëåãàöèÿ Èíñòèòóòà ñîâðåìåííîé ôèçèêè (Ëàíü÷æîó, ÊÍÐ) çíàêîìèòñÿ ñ óñêîðèòåëüíûì êîìïëåêñîì ëàáîðàòîðèè

Veksler and Baldin Laboratory of High Energy Physics, 16 July. A delegation from the Institute of Modern Physics
(IMP, Lanzhou, China) visits the laboratory accelerator complex

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
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âàòåëüíîé è èííîâàöèîííîé äåÿòåëüíîñòè ÎÈßÈ,
ñîçäàíèè îñîáîé ýêîíîìè÷åñêîé çîíû «Äóáíà».

Ãëàâà êèòàéñêîé äåëåãàöèè ïðîôåññîð Ñÿî Ãî-
öèí îòìåòèë, ÷òî â îñíîâå âèçèòà ëåæàò õîðîøèå
îòíîøåíèÿ ìåæäó ÎÈßÈ è Êèòàåì, óñòàíîâèâøèå-
ñÿ ñ 1950-õ ãã., à òàêæå òî, ÷òî ÎÈßÈ ÿâëÿåòñÿ îä-
íèì èç íàèáîëåå èçâåñòíûõ íàó÷íûõ öåíòðîâ â
îáëàñòè ÿäåðíîé ôèçèêè è ôèçèêè ÷àñòèö. Îí âû-
ðàçèë íàäåæäó íà òî, ÷òî âèçèò ïîìîæåò äàëüíåé-
øåìó ðàçâèòèþ äâóñòîðîííèõ îòíîøåíèé ìåæäó
ÎÈßÈ è Èíñòèòóòîì ñîâðåìåííîé ôèçèêè.

Íà âñòðå÷å â äèðåêöèè ÎÈßÈ áûë ïîäïèñàí
äîêóìåíò, îòðàæàþùèé âçàèìíûé èíòåðåñ ñòîðîí â
ñîòðóäíè÷åñòâå ïî òàêèì íàïðàâëåíèÿì, êàê ïðî-
åêò NICA â ÎÈßÈ, ôèçèêà òÿæåëûõ èîíîâ, ôèçèêà
è õèìèÿ ñâåðõòÿæåëûõ ýëåìåíòîâ, íàíîôèçèêà,
óñêîðèòåëüíàÿ ôèçèêà è òåõíèêà, à òàêæå ðàçâèòèå
èííîâàöèîííîé äåÿòåëüíîñòè è ñîâìåñòíûõ îáðà-
çîâàòåëüíûõ ïðîãðàìì.

30 èþëÿ â Æåíåâå ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à
ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ ïðîôåññîðà
Ð.-Ä. Õîéåðà è äèðåêòîðà ÎÈßÈ àêàäåìèêà
À. Í. Ñèñàêÿíà. Âî âñòðå÷å ó÷àñòâîâàë ðóêîâîäè-
òåëü ãðóïïû ñîòðóäíèêîâ ÎÈßÈ â ÖÅÐÍ
Â. Þ. Êàðæàâèí. Áûëè îáñóæäåíû âîïðîñû ñî-

òðóäíè÷åñòâà ïî ýêñïåðèìåíòàì íà áîëüøîì
àäðîííîì êîëëàéäåðå, ïî ýêñïåðèìåíòó DIRAC è
äðóãèì ïðîãðàììàì, ïðåäñòàâëÿþùèì âçàèìíûé
èíòåðåñ, âêëþ÷àÿ îáðàçîâàòåëüíûå ïðîåêòû. Òàêæå
áûëè ðàññìîòðåíû âîïðîñû, ñâÿçàííûå ñ ïðåçåíòà-
öèåé íà åâðîïåéñêîì óðîâíå ïåðñïåêòèâíûõ ïðîåê-
òîâ Äóáíû (âîøåäøèõ â Ñåìèëåòíþþ ïðîãðàììó íà
2010–2016 ãã.), ïîäãîòîâêîé âñòðå÷è ñîâìåñòíîé
êîìèññèè ïî ñîòðóäíè÷åñòâó ÎÈßÈ–ÖÅÐÍ â îêòÿ-
áðå 2009 ã. â Äóáíå, ïîäãîòîâêîé ïàðòíåðñêîé ïðî-
ãðàììû ÎÈßÈ–ÖÅÐÍ, ïðîðàáîòêîé ïðîåêòà NICA
(â îáëàñòè ôèçèêè òÿæåëûõ èîíîâ âûñîêèõ ýíåð-
ãèé), è ðÿä äðóãèõ âîïðîñîâ ñîòðóäíè÷åñòâà äâóõ
êðóïíåéøèõ ìèðîâûõ íàó÷íûõ öåíòðîâ. Âî âðåìÿ
ïðåáûâàíèÿ â Æåíåâå À. Í. Ñèñàêÿí ïðîâåë åùå
ðÿä ðàáî÷èõ âñòðå÷.

11 ñåíòÿáðÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ ó÷åíûõ
Ðåñïóáëèêè Èíäèè âî ãëàâå ñ ïðîôåññîðîì Â. Ñàõ-
íè. Â ñîñòàâå äåëåãàöèè áûëè äèðåêòîð ïî ôèçèêå
Öåíòðà àòîìíûõ èññëåäîâàíèé èì. Áõàáõà (Áîì-
áåé) Ñ. Êàéëàø, äèðåêòîð Ìåæóíèâåðñèòåòñêîãî
óñêîðèòåëüíîãî öåíòðà (Íüþ-Äåëè) À. Ðîé, ñîâåò-
íèê Äåïàðòàìåíòà íàóêè è òåõíîëîãèè Á. Äæàèí,
íàó÷íûé ñîòðóäíèê äåïàðòàìåíòà Ð. Êóìàð. Äèðåê-
òîð ÎÈßÈ À. Í. Ñèñàêÿí ðàññêàçàë ãîñòÿì î áàçî-
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he also stressed that JINR is one of the best known sci-
entific centres in nuclear physics and particle physics.
He expressed his hope that their visit would promote
further bilateral relations between JINR and the Insti-
tute of Modern Physics.

A document was signed at the meeting in the Di-
rectorate that reflected the mutual interest of both
sides in cooperation in the following trends: the NICA
project at JINR, heavy-ion physics, physics and chem-
istry of superheavy elements, nanophysics, accelerator
physics and technology, and the development of inno-
vation activities and modern educational programmes.

On 30 July, a working meeting between CERN Di-
rector-General Professor R.-D. Heuer and JINR Direc-
tor Academician A. Sissakian was held in Geneva.
Leader of the JINR group at CERN V. Karzhavin took
part in the meeting. R.-D. Heuer and A. Sissakian dis-
cussed issues of cooperation in the experiments at the
Large Hadron Collider, DIRAC and other pro-
grammes of mutual interest, including educational
projects. They also talked about the aspects of the
presentation on the European level of advanced Dubna
projects that are included into the JINR seven-year

programme for 2010–2016, preparation of the meet-
ing of the joint JINR–CERN cooperation board to be
held in October in Dubna, the discussion of the NICA
project (heavy-ion physics at high energies), and other
issues of cooperation between the two largest world
scientific centres. During his stay in Geneva, A. Sis-
sakian had a number of other working meetings.

A delegation of Indian scientists headed by Pro-
fessor V. Sahni visited JINR on 11 September. It in-
cluded Physics Director of the Bhabha Centre of
Atomic Research (Mumbai) S. Kailash, Director of the
Interuniversity Accelerator Centre (New Delhi)
A. Roy, Councillor of the Science and Technology De-
partment B. Jain, and the staff scientist of the Depart-
ment R. Kumar. JINR Director spoke to the guests
about the basic facilities of the Institute, their upgrad-
ing and new projects, innovation and educational pro-
grammes. JINR Scientific Leader V. Kadyshevsky,
Chief Scientific Secretary N. Russakovich, Acting Di-
rector of the UC S. Pakulyak, scientists involved in
joint projects M. Frontasieva, V. Aleinikov, S. Ku-
likov, and M. Altaisky took part in the meeting.
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âûõ óñòàíîâêàõ Èíñòèòóòà, èõ ìîäåðíèçàöèè è íî-
âûõ ïðîåêòàõ, èííîâàöèîííîé è îáðàçîâàòåëüíîé
ïðîãðàììàõ. Âî âñòðå÷å ó÷àñòâîâàëè íàó÷íûé ðóêî-
âîäèòåëü Èíñòèòóòà Â. Ã. Êàäûøåâñêèé, ãëàâíûé
ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷, è. î. äèðåêòîðà
ÓÍÖ ÎÈßÈ Ñ. Ç. Ïàêóëÿê, à òàêæå ñîòðóäíèêè,
çàíÿòûå â ñîâìåñòíûõ ïðîåêòàõ, — Ì. Â. Ôðîíòà-
ñüåâà, Â. Å. Àëåéíèêîâ, Ñ. À. Êóëèêîâ, Ì. Â. Àëòàé-
ñêèé.

Íàó÷íîå ñîòðóäíè÷åñòâî ÎÈßÈ–Èíäèÿ, êîòî-
ðîå òðàäèöèîííî ðàçâèâàëîñü â îáëàñòè ìàòåìàòè-
êè è ÿäåðíîé ôèçèêè, ñåãîäíÿ ïðîäîëæàåòñÿ ïî
ðÿäó íîâûõ íàïðàâëåíèé. Â íåãî âîâëå÷åíû 12 èñ-
ñëåäîâàòåëüñêèõ öåíòðîâ è óíèâåðñèòåòîâ äåâÿòè
èíäèéñêèõ ãîðîäîâ. Äåëåãàöèÿ Èíäèè ïîñåòèëà
ËÔÂÝ, ËßÐ, ËÈÒ è óíèâåðñèòåò «Äóáíà».

1–4 îêòÿáðÿ â Åðåâàíå ïðîõîäèëè ìåðîïðèÿ-
òèÿ, ïîñâÿùåííûå 90-ëåòèþ ñî äíÿ îáðàçîâàíèÿ
Åðåâàíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà, â êî-
òîðûõ ïðèíÿëà ó÷àñòèå äåëåãàöèÿ ÎÈßÈ âî ãëàâå ñ
äèðåêòîðîì àêàäåìèêîì ÐÀÍ è ÍÀÍ Àðìåíèè
À. Í. Ñèñàêÿíîì.

Íà òîðæåñòâåííîì çàñåäàíèè âûñòóïèëè ïðåä-
ñåäàòåëü Íàöèîíàëüíîãî ñîáðàíèÿ Àðìåíèè Î. Àá-
ðàìÿí, ïðåäñåäàòåëü Ïðàâèòåëüñòâà ÐÀ Ò. Ñàðêè-
ñÿí, ñåêðåòàðü Ñîâåòà áåçîïàñíîñòè À. Áàãäàñàðÿí,
ìèíèñòð îáðàçîâàíèÿ è íàóêè À. Àøîòÿí, ðåêòîð
ÅÃÓ À. Ñèìîíÿí, ïðåçèäåíò ÍÀÍ Ð. Ìàðòèðîñÿí è
äðóãèå îôèöèàëüíûå ëèöà. Áûëî çà÷èòàíî ïðèâåò-
ñòâèå êàòîëèêîcà Ãàðåãèíà II.

Âûñòóïàÿ íà êîíôåðåíöèè, ïîñâÿùåííîé þáè-
ëåéíîé äàòå, À. Í. Ñèñàêÿí ðàññêàçàë î ñîòðóäíè-
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Scientific cooperation between JINR and India has
traditionally developed in mathematics and nuclear
physics involving new trends today. At present, 12 re-
search centres and universities of nine Indian cities are
active partners of JINR.

The Indian delegation visited VBLHEP, FLNR,
LIT and Dubna University.

On 1–4 October, festive events on the 90th an-
niversary of the establishment of Yerevan State Uni-
versity were held in Yerevan. A delegation from JINR
headed by JINR Director RAS and NAS Academician
A. Sissakian took part in them.

Chairman of the Armenian Parliament
O. Abramian, Chairman of the RA Government
T. Sargsyan, Secretary of the Armenian National Se-
curity Council A. Bagdasaryan, Minister of Education
and Science of Armenia A. Ashotyan, YSU Rector
A. Simonyan, President of the National Academy of
Sciences of Armenia R. Martirosyan, and other offi-
cials spoke at the grand meeting. The address by
Catholicos Garegin II was read.

A. Sissakian made a speech at the conference dedi-
cated to the anniversary date about the cooperation
of JINR and Armenian scientific and educational cen-
tres, gave hearty congratulations of the JINR Direc-
torate, RAS Presidium and Dubna University Direc-
torate to the Yerevan University community.

During his stay in Armenia, the JINR Director had
meetings with the RA Minister of Economics N. Yeri-
tsyan, Minister of Education and Science of Armenia
A. Ashotyan, President of the National Academy of
Sciences of Armenia R. Martirosyan, Chairman of the
RA Committee on Science, Plenipotentiary of Arme-
nia to JINR S. Harutyunyan, Counsellor of the RF Em-
bassy in Armenia V. Krivopustov. A wide range of is-
sues was discussed, including new proposals on coop-
eration of JINR and Russia with Armenia in the fields
of innovations.

CERN Director-General R.-D. Heuer and Re-
search and Computer Technology Director Doctor
S. Bertolucci visited JINR on 10–11 October. They
took part in a meeting on 10 October where the status

Äóáíà, 11 ñåíòÿáðÿ. Âèçèò â ÎÈßÈ
äåëåãàöèè ó÷åíûõ Ðåñïóáëèêè Èíäèè

âî ãëàâå ñ ïðîôåññîðîì Â. Ñàõíè
(÷åòâåðòûé ñïðàâà â ïåðâîì ðÿäó)

Dubna, 11 September.
A delegation of Indian scientists headed by

Professor V. Sahni (fourth from right, the first
row) on a visit to JINR
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÷åñòâå ÎÈßÈ ñ àðìÿíñêèìè íàó÷íûìè è îáðàçîâà-
òåëüíûìè öåíòðàìè, à òàêæå ïåðåäàë ñåðäå÷íûå
ïîçäðàâëåíèÿ Åðåâàíñêîìó óíèâåðñèòåòó îò äèðåê-
öèè ÎÈßÈ, ïðåçèäèóìà ÐÀÍ è ðóêîâîäñòâà óíè-
âåðñèòåòà «Äóáíà».

Âî âðåìÿ ïðåáûâàíèÿ â Àðìåíèè äèðåêòîð
ÎÈßÈ âñòðåòèëñÿ ñ ìèíèñòðîì ýêîíîìèêè ÐÀ
Í. Åðèöÿíîì, ìèíèñòðîì îáðàçîâàíèÿ è íàóêè
À. Àøîòÿíîì, ïðåçèäåíòîì ÍÀÍ Ð. Ìàðòèðîñÿ-
íîì, ïðåäñåäàòåëåì êîìèòåòà ïî íàóêå, ïîëíîìî÷-
íûì ïðåäñòàâèòåëåì Ïðàâèòåëüñòâà ÐÀ â ÎÈßÈ
Ñ. Àðóòþíÿíîì, ñîâåòíèêîì ïîñîëüñòâà ÐÔ â ÐÀ
Â. Â. Êðèâîïóñòîâûì. Áûë îáñóæäåí øèðîêèé êðóã
âîïðîñîâ, âêëþ÷àÿ íîâûå ïðåäëîæåíèÿ ïî ñîòðóä-
íè÷åñòâó ÎÈßÈ è Ðîññèè ñ Àðìåíèåé â èííîâàöè-
îííîé ñôåðå.

10–11 îêòÿáðÿ Äóáíó ïîñåòèëè ãåíåðàëüíûé
äèðåêòîð ÖÅÐÍ Ð.-Ä. Õîéåð è äèðåêòîð ÖÅÐÍ ïî
èññëåäîâàíèÿì è âû÷èñëèòåëüíûì òåõíîëîãèÿì
äîêòîð Ñ. Áåðòîëó÷÷è. 10 îêòÿáðÿ îíè ïðèíÿëè
ó÷àñòèå â ñîâåùàíèè, íà êîòîðîì îáñóæäàëñÿ ñòà-
òóñ ïðîåêòîâ «Íóêëîòðîí-Ì» è NICA/MPD, à òàê-
æå õîä ðàáîò ïî ìîäåðíèçàöèè íóêëîòðîíà â Ëàáî-
ðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé ÎÈßÈ.

11 îêòÿáðÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé
ñîñòîÿëîñü çàñåäàíèå Êîìèòåòà ïî ñîòðóäíè÷åñòâó
ÎÈßÈ–ÖÅÐÍ ïîä ñîïðåäñåäàòåëüñòâîì äèðåêòî-
ðîâ äâóõ ìåæäóíàðîäíûõ íàó÷íûõ öåíòðîâ — àêà-
äåìèêà ÐÀÍ À. Í. Ñèñàêÿíà è ïðîôåññîðà
Ð.-Ä. Õîéåðà.

Ïðîôåññîð Ð.-Ä. Õîéåð â ñâîåì äîêëàäå î íî-
âîì óíèêàëüíîì èíñòðóìåíòå äëÿ íàó÷íûõ èññëåäî-
âàíèé ôèçèêîâ — áîëüøîì àäðîííîì êîëëàéäåðå è
åãî çíà÷åíèè â áóäóùèõ ïðîãðàììàõ ÖÅÐÍ ïî-
äðîáíî ðàññêàçàë î õîäå âîññòàíîâèòåëüíûõ ðàáîò
íà LHC ïîñëå èçâåñòíîé àâàðèè. Äîêëàä î 7-ëåòíåé
ïðîãðàììå ÎÈßÈ â îáëàñòè ôèçèêè ÷àñòèö ñäåëàë
âèöå-äèðåêòîð Èíñòèòóòà ïðîôåññîð Ð. Ëåäíèöêè.
Ãëàâíûé èíæåíåð ÎÈßÈ ÷ëåí-êîððåñïîíäåíò ÐÀÍ
Ã. Ä. Øèðêîâ ïîçíàêîìèë ãîñòåé ñ ðàçðàáîòêàìè
Èíñòèòóòà â îáëàñòè óñêîðèòåëåé. Ñòîðîíû ïî-
äðîáíî îáñóäèëè ñòàòóñ ïðîåêòîâ NICA, DIRAC è
NA61. Ãëàâíûì ïóíêòîì äàëüíåéøåãî îáñóæäåíèÿ
ñòàëè âîïðîñû, ñâÿçàííûå ñ ðàçâèòèåì è ñîâåðøåí-
ñòâîâàíèåì ñîòðóäíè÷åñòâà ÎÈßÈ è ÖÅÐÍ â áëè-
æàéøåì áóäóùåì è ïîäïèñàíèåì äâóñòîðîííåãî
ñîãëàøåíèÿ îá ó÷àñòèè ÎÈßÈ â ïðîåêòàõ ÖÅÐÍ è
ó÷àñòèè ÖÅÐÍ â ïðîåêòå NICA ïîñëå òîãî, êàê îí
áóäåò óòâåðæäåí Êîìèòåòîì ïîëíîìî÷íûõ ïðåä-
ñòàâèòåëåé ÎÈßÈ.
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of the Nuclotron-M and the NICA/MPD projects was
discussed, as well as R&D of the Nuclotron upgrading
at JINR’s Laboratory of High Energy Physics.

On 11 October, a meeting of the JINR–CERN Co-
operation Committee was held at the JINR Interna-
tional Conference Hall. It was co-chaired by the Di-
rectors of the two international scientific centres —
RAS Academician A. Sissakian and Professor
R.-D. Heuer.

In his report, Professor R.-D. Heuer spoke about
the new unique instrument for scientific research, the
Large Hadron Collider, and its significance for future
CERN programmes. He also gave a detailed review of
the repair work at the LHC after the accident. JINR

Vice-Director Professor R. Lednick� made a report on
the JINR seven-year programme in particle physics.
JINR Chief Engineer RAS Corresponding Member
G. Shirkov acquainted the guests with elaborations in
accelerator science produced at the Institute. The
sides discussed in detail the status of the NICA,
DIRAC and NA61 projects. The main items of further
discussions were issues of the development of
JINR–CERN future cooperation and the signing of the
bilateral Agreement on JINR involvement in CERN
projects and CERN participation in the NICA project
after its adoption by the JINR Committee of Plenipo-
tentiaries.

Äóáíà, 11 îêòÿáðÿ.
Çàñåäàíèå Êîìèòåòà
ïî ñîòðóäíè÷åñòâó
ÎÈßÈ–ÖÅÐÍ

Dubna, 11 October.
Meeting of the
JINR–CERN Coopera-
tion Committee
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Ñ 30 èþíÿ ïî 4 èþëÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà ðàáîòàëà òðàäèöèîííàÿ
êîíôåðåíöèÿ «Ñòðóêòóðà ÿäðà è ñìåæíûå ïðîáëå-

ìû» (NSRT’09) — íàñëåäíèöà êðóïíûõ êîíôåðåíöèé è
øêîë ïî ÿäåðíîé ôèçèêå, êîòîðûå â 1960–1980-å ãã.
ïðîõîäèëè ïîä ðóêîâîäñòâîì ïðîô. Â. Ã. Ñîëîâüåâà.
Êîíôåðåíöèÿ ñîáèðàåòñÿ â Äóáíå êàæäûå òðè ãîäà,
ïðîøåäøàÿ áûëà óæå ïÿòîé ïî ñ÷åòó. Îðãêîìèòåò
NSRT’09, êàê è ïðåäûäóùèõ êîíôåðåíöèé ýòîé ñåðèè,
âîçãëàâëÿëè ïðîôåññîðà Â. Â. Âîðîíîâ è Ð. Â. Äæîëîñ.

Ïðîãðàììà êîíôåðåíöèè áûëà òåñíî óâÿçàíà ñ òå-
ìàòèêîé èññëåäîâàíèé ïî ôèçèêå ÿäðà ïðè íèçêèõ ýíåð-
ãèÿõ, âåäóùèõñÿ â ÎÈßÈ. Â ðàâíîé ìåðå áûëè ïðåäñòà-
âëåíû è òåîðåòè÷åñêèå, è ýêñïåðèìåíòàëüíûå ðàáîòû.
Áîëüøàÿ ÷àñòü äîêëàäîâ áûëà ïîñâÿùåíà ñâîéñòâàì
ÿäåð, äàëåêèõ îò äîëèíû ñòàáèëüíîñòè. Êîíôåðåíöèþ
îòêðûëè äîêëàäû î ïðîåêòå FRIB (óñòàíîâêè äëÿ ðàáî-
òû ñ ïó÷êàìè ðåäêèõ èçîòîïîâ), êîòîðûé îñóùåñòâëÿåò-
ñÿ â ÑØÀ íà áàçå Ìè÷èãàíñêîãî óíèâåðñèòåòà, è íå-
ìåöêîì ïðîåêòå ñîçäàíèÿ ïó÷êîâ ôîòîíîâ âûñîêîé
ýíåðãèè è î÷åíü âûñîêîãî êà÷åñòâà, âíåäðåíèå êîòîðûõ
â ýêñïåðèìåíòàëüíóþ ïðàêòèêó êàðäèíàëüíî ðàñøèðèò
âîçìîæíîñòè è ïîâûñèò òî÷íîñòü ôîòîÿäåðíûõ ýêñïå-
ðèìåíòîâ.

Áîëüøèíñòâî òåîðåòè÷åñêèõ äîêëàäîâ áûëè ïîñâÿ-
ùåíû ñîâðåìåííûì âàðèàíòàì îáîëî÷å÷íîé ìîäåëè
ÿäðà, ðåëÿòèâèñòñêîìó ïîäõîäó â ÿäåðíîé äèíàìèêå
íèçêèõ ýíåðãèé è ïîäõîäó, îñíîâàííîìó íà ôóíêöèîíà-
ëå ïëîòíîñòè ýíåðãèè. Âñå ýòè òåîðåòè÷åñêèå ðàçðàáîò-
êè îáúåäèíÿåò íàäåæäà ó÷åíûõ íàéòè «óíèâåðñàëü-
íûå» ïàðàìåòðû ìîäåëüíûõ âíóòðèÿäåðíûõ âçàèìî-
äåéñòâèé, êîòîðûå ïîçâîëÿò ñ õîðîøåé òî÷íîñòüþ
ïðåäñêàçûâàòü ñâîéñòâà ÿäåð, «íåäîñòóïíûõ» ýêñïåðè-
ìåíòàëüíî.

Îòäåëüíàÿ ñåññèÿ áûëà ïîñâÿùåíà ñïåêòðîñêîïèè
î÷åíü òÿæåëûõ ÿäåð. Ýêñïåðèìåíòàòîðû è òåîðåòèêè
îáñóæäàëè íîâûå äàííûå î íèçêîëåæàùèõ óðîâíÿõ è
èçîìåðíûõ ñîñòîÿíèÿõ ýòèõ ÿäåð, ïîçâîëÿþùèå ïîëó-
÷èòü èíôîðìàöèþ î ñòðóêòóðå îäíî÷àñòè÷íûõ ÿäåðíûõ
îáîëî÷åê è îöåíèòü, õîòÿ áû êîñâåííî, êàêèì áóäåò
ñëåäóþùåå ïîñëå 82 ìàãè÷åñêîå ÷èñëî ïðîòîíîâ.

Íåñêîëüêî äîêëàäîâ áûëî ïîñâÿùåíî ðåàêöèÿì ñ
ó÷àñòèåì ëåãêèõ ýêçîòè÷åñêèõ ÿäåð è èõ ñòðóêòóðå. Â
÷àñòíîñòè, îáñóæäàëèñü ýêñïåðèìåíòû ïî âûÿâëåíèþ
ïðåäïîëàãàåìîãî òåîðåòèêàìè áîçå-êîíäåíñàòà àëüôà-
÷àñòèö â ëåãêèõ ÿäðàõ, à òàêæå âîçìîæíîñòü îïèñàíèÿ
ðåàêöèé ðàçâàëà, ïåðåäà÷è íóêëîíîâ è ñëèÿíèÿ â ïðè-
áëèæåíèè, âûõîäÿùåì çà ðàìêè ìåòîäà ñðåäíåãî ïîëÿ.
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The traditional international conference «Nuclear

Structure and Related Topics» (NSRT’09), which is a suc-
cessor of the conferences and schools on selected topics in
nuclear structure organized by Professor V. G. Soloviev in
the 1960s–1980s, was held at the Bogoliubov Laboratory
of Theoretical Physics from 30 June to 4 July. The confer-
ence is organized every three years and the latest was the
fifth one. The co-chairmen of the Organizing Committee
were Professors V. Voronov and R. Jolos.

The conference programme was closely correlated
with the current studies in the field of low-energy nuclear
physics at JINR. It contained equally experimental and the-
oretical talks. The main conference subject was physics of
nuclei far from the stability valley. The two initial talks at
the conference were devoted to the project FRIB (Facility
for Rare Isotope Beams), to be built at Michigan State Uni-
versity (USA), and the German project to generate high-en-
ergy photon beams of a brilliant quality for new
photonuclear physics experiments.

Most of the theoretical talks dealt with the contempo-
rary versions of the nuclear shell model, the relativistic
many-body description of low-energy nuclear dynamics
and the energy density functional formalism. A common

feature of these approaches is the desire to elaborate the
«universal» parameters of the effective intranuclear inter-
actions which will allow one to predict, with reasonable ac-
curacy, characteristics of nuclides that cannot be studied
experimentally due to extremely short lifetimes.

A special conference session was devoted to the spec-
troscopy of very heavy nuclei. Experimentalists and theo-
reticians discussed new data on low-lying states and iso-
mers in these nuclei with the aim to extract information
about the nuclear shells near the Fermi level and thus to
conclude on the value of the next magic proton number.

Several talks dealt with the structure and reactions of
light exotic nuclei. Specifically, there were discussed ex-
periments to reveal the Bose condensate of alpha particles
existing in some light nuclei if the corresponding theoreti-
cal predictions are right. Moreover, a new theoretical ap-
proach to analyze break-up, transfer and fusion reactions
going beyond the mean-field approximation was presented.

Interesting experimental and theoretical results on the
properties of monopole as well as pygmy dipole resonances
were reported. These resonances play an important role in
some astrophysical processes. Among other problems in
the field of nuclear astrophysics, the theory of weak inter-
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Âûçâàëè èíòåðåñ ýêñïåðèìåíòàëüíûå è òåîðåòè÷å-
ñêèå äîêëàäû î ñâîéñòâàõ ìîíîïîëüíîãî è ïèãìè-äè-
ïîëüíîãî ðåçîíàíñîâ, èãðàþùèõ âàæíóþ ðîëü â àñòðî-
ôèçè÷åñêèõ ïðîöåññàõ.

Ñðåäè äðóãèõ ïðîáëåì, çàòðîíóòûõ â ðàìêàõ òåìû
«ßäåðíàÿ àñòðîôèçèêà», ñëåäóåò îòìåòèòü òåîðèþ ñëà-
áûõ ïðîöåññîâ ñ ó÷àñòèåì íàãðåòûõ ÿäåð, ÷òî âàæíî
äëÿ êîëè÷åñòâåííîãî îïèñàíèÿ âçðûâà ñâåðõíîâîé, è
îáñóæäåíèå ðîëè ôîòîÿäåðíûõ ðåàêöèé â ïðîöåññå
ñèíòåçà ðåäêèõ íåéòðîííî-äåôèöèòíûõ ÿäåð â çâåçä-
íîì âåùåñòâå.

Â NSRT’09 ó÷àñòâîâàëè 130 ó÷åíûõ èç 23 ñòðàí
Åâðîïû, Àçèè, Àìåðèêè è Àôðèêè, èç íèõ áîëåå 40 ïðè-
åõàëè èç Ðîññèè è äðóãèõ ñòðàí-ó÷àñòíèö ÎÈßÈ. Àê-
òèâíîå ó÷àñòèå â êîíôåðåíöèè ïðèíÿëè ôèçèêè èç Ãåð-
ìàíèè, Ôðàíöèè, ßïîíèè è Êèòàÿ, à ó÷åíûå èç Èíäèè è
ÞÀÐ ïðåäñòàâèëè ñâîè ðåçóëüòàòû íà êîíôåðåíöèè
NSRT âïåðâûå. Êîíôåðåíöèÿ áûëà ïîääåðæàíà ÐÔÔÈ,
ïðîãðàììàìè «Ãåéçåíáåðã–Ëàíäàó» è «Âîòðóáà–Áëî-
õèíöåâ». Âñåãî áûëî çàñëóøàíî 63 äîêëàäà è ýêñïîíè-
ðîâàíî 20 ïîñòåðíûõ ïðåçåíòàöèé. Îêîëî òðåòè äîêëà-
äîâ è ïðåçåíòàöèé áûëè ñäåëàíû ìîëîäûìè ó÷åíûìè.

À. È. Âäîâèí

Ñ 7 ïî 11 èþëÿ íà áàçå Ëàáîðàòîðèè èíôîðìàöèîí-
íûõ òåõíîëîãèé ÎÈßÈ ïîä ïðåäñåäàòåëüñòâîì äèðåêòî-
ðà ÎÈßÈ àêàäåìèêà ÐÀÍ À. Í. Ñèñàêÿíà è äèðåêòîðà
ËÈÒ ïðîôåññîðà Â. Â. Èâàíîâà ïðîõîäèëà ìåæäóíàðîä-
íàÿ êîíôåðåíöèÿ «Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå è

âû÷èñëèòåëüíàÿ ôèçèêà — 2009» (MMCP’2009). Ìå-
æäóíàðîäíûé ïðîãðàììíûé êîìèòåò êîíôåðåíöèè âîç-
ãëàâèëè ïðîôåññîð È. Â. Ïóçûíèí (ÎÈßÈ), ïðîôåññîð
Ñ. À. Àáðàìîâ (ÂÖ ÐÀÍ, Ìîñêâà), ÷ëåí-êîðð. ÀÍ Àðìå-
íèè Ã. Þ. Êðþ÷êÿí (ÅðÃÓ, Àðìåíèÿ).

Â ýòîì ãîäó â ðàìêàõ MMCP’2009 áûëè îðãàíèçî-
âàíû ñïåöèàëüíûå ñåêöèè ïî êîìïüþòåðíîé àëãåáðå è
êâàíòîâîé ôèçèêå è èíôîðìàöèè.

Â ðàáîòå êîíôåðåíöèè ó÷àñòâîâàëè áîëåå 250 ÷åëî-
âåê èç 23 ñòðàí è ÎÈßÈ, â èõ ÷èñëå — 62 ïðîôåññîðà,
110 äîêòîðîâ è êàíäèäàòîâ íàóê, 79 ñòóäåíòîâ è àñïè-
ðàíòîâ. Ðîññèéñêèå ó÷àñòíèêè ïðåäñòàâëÿëè 50 óíè-
âåðñèòåòîâ è èññëåäîâàòåëüñêèõ èíñòèòóòîâ ðàçëè÷íûõ
ðåãèîíîâ.

Êîíôåðåíöèÿ âêëþ÷àëà ïëåíàðíûå âûñòóïëåíèÿ,
êîðîòêèå ñîîáùåíèÿ íà ñåêöèÿõ è ïîñòåðíóþ ñåññèþ.
Áûëî ïðî÷èòàíî áîëåå 200 äîêëàäîâ. Êîíôåðåíöèÿ ïî-
ëó÷èëà ôèíàíñîâóþ ïîääåðæêó Ðîññèéñêîãî ôîíäà
ôóíäàìåíòàëüíûõ èññëåäîâàíèé (ÐÔÔÈ).
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action mediated reactions with hot nuclei, which are of the
key importance for a quantitative description of a super-
novae collapse, and the role of photonuclear reactions in
the synthesis of rare neutron-deficient nuclides were
discussed.

NSRT’09 was attended by 130 nuclear scientists from
23 countries of Europe, Asia, America and Africa. More
than 40 participants came to Dubna from Russia and other
JINR Member States. Strong contributions to the confer-
ence programme were made by German, French, Japanese
and Chinese physicists. It was for the first time that scien-
tists from India and South Africa gave their talks at the
NSRT conference. The conference was supported by the
Russian Foundation for Basic Research, the Heisen-
berg–Landau and the Votruba–Blokhintsev programmes. A
total of 63 oral talks and 20 posters were presented. A dis-
tinctive feature of the conference was a high number of
young reporters who gave about one third of the total num-
ber of talks.

A. Vdovin

On 7–11 July the JINR Laboratory of Information
Technologies hosted the international conference «Mathe-

matical Modeling and Computational Physics 2009»

(MMCP’2009). The Chairmen of the conference were JINR
Director Academician of the Russian Academy of Sciences
A. Sissakian and LIT Director Professor V. Ivanov. The In-
ternational Advisory Committee was headed by Professor
I. Puzynin (JINR), Professor S. Abramov (Computing Cen-
tre, RAS, Moscow), and Corresponding Member of the Ar-
menian AS G. Kryuchkyan (YSU, Yerevan, Armenia).

Specialized sections were organized in the framework
of MMCP’2009 which covered the research fields «Com-
puter Algebra» and «Quantum Physics and Information».

The event was attended by 251 scientists from 23
countries and from JINR, including 79 students and post-
graduates, 110 doctors and candidates of sciences and 62
professors. Russia was presented by attendants from 50
universities and research institutes of various regions of the
Russian Federation.

The conference programme comprised plenary re-
ports, sectional presentations and a poster session. More
than 200 reports were delivered. The conference received a
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Îòêðûë êîíôåðåíöèþ äîêëàäîì îá Îáúåäèíåííîì
èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé äèðåêòîð ÎÈßÈ àêà-
äåìèê ÐÀÍ À. Í. Ñèñàêÿí. Î äåÿòåëüíîñòè Ëàáîðàòî-
ðèè èíôîðìàöèîííûõ òåõíîëîãèé, ñîâðåìåííîì ñòàòó-
ñå Öåíòðàëüíîãî èíôîðìàöèîííî-âû÷èñëèòåëüíîãî
êîìïëåêñà ÎÈßÈ, ïåðñïåêòèâàõ ðàçâèòèÿ è îá èññëåäî-
âàíèÿõ â îáëàñòè ìàòåìàòè÷åñêoãî îáåñïå÷åíèÿ ýêñïå-
ðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé ÎÈßÈ
ðàññêàçàë äèðåêòîð ËÈÒ ïðîô. Â. Â. Èâàíîâ.

Â ïëåíàðíîì äîêëàäå ÷ë.-êîðð. ÐÀÍ Á. Í. ×åòâå-
ðóøêèíà «Îïûò èñïîëüçîâàíèÿ âû÷èñëèòåëüíûõ ñè-
ñòåì ñâåðõâûñîêîé ïðîèçâîäèòåëüíîñòè» áûëî îòìå÷å-
íî, ÷òî äëÿ èñïîëüçîâàíèÿ ñîâðåìåííîé âû÷èñëèòåëü-
íîé òåõíèêè íåîáõîäèìà ïîäãîòîâêà ñïåöèàëèñòîâ
âûñîêîé êâàëèôèêàöèè, ñî÷åòàþùèõ ãëóáîêèå çíàíèÿ â
îáëàñòè ïðèêëàäíîé è òåîðåòè÷åñêîé ìàòåìàòèêè, ïðî-

ãðàììèðîâàíèÿ è ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ.
Àíàëîãè÷íûå âîïðîñû áûëè ðàññìîòðåíû â äîêëàäå
ãëàâíîãî ðåäàêòîðà æóðíàëà «Computer Physics Com-
munications» (ÑÐÑ) è äèðåêòîðà áèáëèîòåêè ïðîãðàìì
ÑÐÑ ïðîô. Í. Ñ. Ñêîòòà (Áåëôàñò, Âåëèêîáðèòàíèÿ).

Ïëåíàðíûé äîêëàä çàì. äèðåêòîðà ËÈÒ Â. Â. Êî-
ðåíüêîâà áûë ïîñâÿùåí îáçîðó ðàçâèòèÿ ãðèä-òåõíîëî-
ãèé â Ðîññèè è ÎÈßÈ.

Ðÿä ïëåíàðíûõ äîêëàäîâ áûë ïîñâÿùåí âîïðîñàì
ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ ñëîæíûõ ôèçè÷åñêèõ
ñèñòåì. Ìîæíî îòìåòèòü ïðåêðàñíûé äîêëàä ïðîô.
Ò. À. Ñóøêåâè÷ (ÈÏÌ èì. Ì. Â. Êåëäûøà, Ìîñêâà) î
ìàòåìàòè÷åñêîì ìîäåëèðîâàíèè áîëüøèõ çàäà÷ íà çàðå
êîñìè÷åñêîé ýðû è â ñîâðåìåííûõ êîñìè÷åñêèõ èññëå-
äîâàíèÿõ. ×àñòü äîêëàäîâ áûëà ïîñâÿùåíà âîïðîñàì
êâàíòîâîé ôèçèêè è èíôîðìàöèè. Áûëè çàòðîíóòû âî-
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financial support from the Russian Foundation for Basic
Research (RFBR).

JINR Director Academician of RAS A. Sissakian de-
livered his opening address and spoke about the Joint Insti-
tute for Nuclear Research. LIT Director Professor
V. Ivanov reported about the main activities of the Labora-
tory of Information Technologies, the current status of the
JINR Central Information and Computer Complex and
prospects of its development, as well as about research in
the field of mathematical support provided by LIT for the
experimental and theoretical studies at JINR.

A status plenary report delivered by Corresponding
Member of RAS B. Chetverushkin «High-Performance
Computing: Fundamental Problems and Solutions» em-
phasized that to use modern computer facilities there is a

need of training high-skilled specialists combining
profound knowledge in applied and theoretical
mathematics, programming and mathematical simulation.
Similar questions were considered in the report delivered
by the Editor-in-Chief of the journal «Computer Physics
Communications» (ÑÐÑ) and the Director of the CPC Pro-
gram Library Professor N. Scott (Belfast, Great Britain).

The development of Grid technologies in Russia and at
JINR was reviewed in the plenary report presented by LIT
Deputy Director V. Korenkov.

The plenary reports were dedicated to the mathemati-
cal modeling of complex physical systems. A brilliant re-
port presented by Professor T. Shushkevich (Keldysh Insti-
tute of Applied Programming, Moscow) about mathemati-
cal simulations of the large-scale problems at the beginning
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà,
3 àâãóñòà. 8-å Ìåæäóíàðîäíîå

ðàáî÷åå ñîâåùàíèå
«Ñóïåðñèììåòðèè

è êâàíòîâûå ñèììåòðèè»

Bogoliubov Laboratory of
Theoretical Physics, 3 August.

The 8th international workshop
«Supersymmetries and Quantum

Symmetries»



ïðîñû, ñâÿçàííûå ñ îáùåòåîðåòè÷åñêèìè è âû÷èñëè-
òåëüíûìè àñïåêòàìè êâàíòîâî-ìåõàíè÷åñêîãî îïèñà-
íèÿ ìíîãî÷àñòè÷íûõ ñèñòåì.

Îñîáîå âíèìàíèå â ðàìêàõ êîíôåðåíöèè áûëî óäå-
ëåíî ìåòîäàì êîìïüþòåðíîé àëãåáðû. Âñåãî áûëî
ïðåäñòàâëåíî 33 ïëåíàðíûõ äîêëàäà.

Íà êîíôåðåíöèè áûëà îðãàíèçîâàíà ðàáîòà ñåìè
ñåêöèé. Íàèáîëüøåå êîëè÷åñòâî äîêëàäîâ áûëî ïðåä-
ñòàâëåíî ïî íàïðàâëåíèþ «Ìàòåìàòè÷åñêîå ìîäåëèðî-
âàíèå è âû÷èñëèòåëüíàÿ ôèçèêà», â ðàìêàõ êîòîðîãî ðà-
áîòàëî ïÿòü ñåêöèé. Ñîîáùåíèÿ áûëè ïîñâÿùåíû íî-
âûì ìåòîäàì ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ è
àíàëèçà äàííûõ â ðàçëè÷íûõ îáëàñòÿõ çíàíèÿ: ôèçèêå,
áèîëîãèè, áèîôèçèêå è áèîèíôîðìàòèêå, íàíîòåõíîëî-
ãèÿõ, ýêîíîìèêå è äð. Áûëè ïðåäñòàâëåíû àëãîðèòìû è
êîìïëåêñû ïðîãðàìì, èìåþùèå ïðèêëàäíîå çíà÷åíèå
äëÿ ìîäåëèðîâàíèÿ è àíàëèçà ñëîæíûõ ñèñòåì.

Íà ñåêöèè «Êîìïüþòåðíàÿ àëãåáðà, ñèìâîëüíî-÷è-
ñëåííûå ìåòîäû è àëãîðèòìû» áûëè ïðåäñòàâëåíû äâà
îñíîâíûõ íàïðàâëåíèÿ: ðàçâèòèå ìåòîäîâ, àëãîðèòìîâ
è ïðîãðàììíûõ ñèñòåì ñîáñòâåííî êîìïüþòåðíîé àëãå-
áðû è ïðèìåíåíèå êîìïüþòåðíîé àëãåáðû.

Åùå îäíà ñåêöèÿ áûëà ïîñâÿùåíà âîïðîñàì ìîäå-
ëèðîâàíèÿ â áèîôèçèêå, áèîèíôîðìàòèêå è ôèçè÷åñêîé
õèìèè. Îñîáî ñëåäóåò îòìåòèòü ðàáîòû, îòíîñÿùèåñÿ ê

èññëåäîâàíèÿì ìàãíèòíûõ íàíîñòðóêòóð è èõ ïðèìåíå-
íèþ â ëå÷åíèè îíêîçàáîëåâàíèé. Íà ñåêöèè êâàíòîâûõ
âû÷èñëåíèé è èíôîðìàòèêè äîêëàäû êàê ðîññèéñêèõ,
òàê è çàðóáåæíûõ àâòîðîâ áûëè â îñíîâíîì òåîðåòè÷å-
ñêèìè. Âñåãî íà êîíôåðåíöèè áûëî ïðåäñòàâëåíî 126
ñåêöèîííûõ äîêëàäîâ. Òåçèñû äîêëàäîâ, ïðîãðàììà
êîíôåðåíöèè è ïðåçåíòàöèè ñîîáùåíèé â ýëåêòðîííîì
âèäå ïðåäñòàâëåíû íà èíôîðìàöèîííîì ñàéòå êîíôå-
ðåíöèè http://mmcp2009.jinr.ru.

100 ëåò Í. Í. Áîãîëþáîâó

Îäíèì èç îñíîâíûõ ñîáûòèé â ïðàçäíîâàíèè
100-ëåòèÿ ñî äíÿ ðîæäåíèÿ âåëèêîãî ðîññèéñêîãî ó÷å-
íîãî Í. Í. Áîãîëþáîâà (21.08.1909–13.02.1992) ñòàëà
Ìåæäóíàðîäíàÿ Áîãîëþáîâñêàÿ êîíôåðåíöèÿ «Ïðî-

áëåìû òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè»,
ïðîõîäèâøàÿ ñ 21 ïî 27 àâãóñòà 2009 ã. â Ìîñêâå â Ðîñ-
ñèéñêîé àêàäåìèè íàóê è â Äóáíå â Îáúåäèíåííîì èí-
ñòèòóòå ÿäåðíûõ èññëåäîâàíèé. Çíà÷èìîñòü ñàìîãî
ïðàçäíîâàíèÿ îòìå÷åíà â Óêàçå Ïðåçèäåíòà ÐÔ
Ä. À. Ìåäâåäåâà ¹ 1751 îò 09.12.2008 «Î ïðàçäíîâà-
íèè 100-ëåòèÿ ñî äíÿ ðîæäåíèÿ Í. Í. Áîãîëþáîâà».

Êîíôåðåíöèÿ, êîòîðàÿ ÿâëÿåòñÿ òðàäèöèîííîé è
ïðîâîäèòñÿ îäèí ðàç â ïÿòü ëåò â íàøåé ñòðàíå, áûëà
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of the Soviet space age and in the present-day space studies
should be especially noted. Some reports were devoted to
the issues of quantum physics and information. A number
of questions related to general theoretical and computation-
al aspects of the quantum mechanical description of multi-
particle systems were covered.

Particular attention was paid to computer algebra
methods. A total of 33 plenary reports were presented to the
conference participants.

The conference comprised seven sections. The great-
est number of reports was presented on the research topic
«Mathematical Modelling and Computational Physics»
within which five sections were organized. The delivered
reports discussed new methods of mathematical simulation
and analysis of data in various areas of knowledge: physics,
biology, biophysics and bioinformatics, nanotechnology,
economy, etc. Presented were algorithms and software
complexes applied for simulation and analysis of complex
systems.

The section «Computer Algebra Software, Symbol-
ic-Numeric Methods and Algorithms» represented two ba-
sic avenues of research, namely, the development of meth-

ods, algorithms and software systems of computer algebra
and its applications.

A particular section dealt with the issues of modelling
in biophysics, bioinformatics and physical chemistry. The
research work on the magnetic nanostructures and their ap-
plication to the cancer treatment should be specially noted.
The reports delivered by Russian and foreign participants
at the section «Quantum Computing and Informatics» were
mostly theoretical. A total of 126 sectional reports were
presented at the conference. The programme, theses and
presentations are available at the official conference site
http://mmcp2009.jinr.ru.

The Centenary of N. N. Bogoliubov’s Birth

The international Bogoliubov conference «Problems

of Theoretical and Mathematical Physics» was one of the
major events in the celebration of the centenary of the birth
of the great Russian scientist N. Bogoliubov
(21.08.1909–13.02.1992) in the Russian Federation. It was
held on 21–27 August 2009 in Moscow at the Russian
Academy of Sciences (RAS) and in Dubna at the Joint In-
stitute for Nuclear Research (JINR). Order Num. 1751 of
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îðãàíèçîâàíà Ðîññèéñêîé àêàäåìèåé íàóê, Îáúåäèíåí-
íûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé è Ìîñêîâñêèì
ãîñóäàðñòâåííûì óíèâåðñèòåòîì èì. Ì. Â. Ëîìîíîñî-
âà ïðè ïîääåðæêå Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëü-
íûõ èññëåäîâàíèé, Ôåäåðàëüíîãî àãåíòñòâà ïî íàóêå è
èííîâàöèÿì ÐÔ, Ôîíäà «Äèíàñòèÿ», ñîâìåñòíûõ íàó÷-
íûõ ïðîãðàìì ÎÈßÈ «Ãåéçåíáåðã–Ëàíäàó»,
«Âîòðóáà–Áëîõèíöåâ» è «Áîãîëþáîâ–Èíôåëüä».

Äëÿ ó÷àñòíèêîâ è ãîñòåé êîíôåðåíöèè â Ìîñêâå è
Äóáíå áûëà ðàçâåðíóòà áîëüøàÿ ôîòîâûñòàâêà, ðàññêà-
çûâàþùàÿ î æèçíåííîì è íàó÷íîì ïóòè àêàäåìèêà
Í. Í. Áîãîëþáîâà. Ñîñòîÿëàñü ïðåçåíòàöèÿ 12-òîìíîãî
Ñîáðàíèÿ íàó÷íûõ òðóäîâ ó÷åíîãî, âûøåäøåãî â èçäà-
òåëüñòâå «Íàóêà» ÐÀÍ â òå÷åíèå 2005–2009 ãã.; áûëè
ïðåäñòàâëåíû íîâûå èçäàíèÿ: áóêëåò î Í. Í. Áîãîëþ-
áîâå, ñîäåðæàùèé ïîëíûé áèáëèîãðàôè÷åñêèé ñïèñîê
åãî íàó÷íûõ òðóäîâ; ñåðèÿ ñïåöèàëüíûõ òåìàòè÷åñêèõ
áðîøþð, àâòîðû êîòîðûõ, àêàäåìèêè À. Í. Òàâõåëèäçå,
Ä. Â. Øèðêîâ, Â. À. Ìàòâååâ, À. Í. Ñèñàêÿí, ïðîôåñ-
ñîð À. Ä. Ñóõàíîâ, ïîñâÿòèëè ñâîè âîñïîìèíàíèÿ ó÷è-
òåëþ — àêàäåìèêó Í. Í. Áîãîëþáîâó; â áèáëèîòåêå
ÎÈßÈ áûëà îðãàíèçîâàíà âûñòàâêà ðàáîò è êíèã, íàïè-
ñàííûõ Í. Í. Áîãîëþáîâûì, à òàêæå êíèã, ðàññêàçûâà-
þùèõ î íåì.

21 àâãóñòà â Ïðåçèäåíòñêîì çàëå ÐÀÍ ñîáðàëèñü
ìàòåìàòèêè, ìåõàíèêè è ôèçèêè-òåîðåòèêè èç áîëåå
÷åì 30 ñòðàí ìèðà. Ñðåäè íèõ áûëè êàê ïðåäñòàâèòåëè
ñòàðøåãî ïîêîëåíèÿ — ó÷åíèêè è ñîðàòíèêè àêàäåìèêà
Í. Í. Áîãîëþáîâà, òàê è ìîëîäûå ëþäè, åùå òîëüêî
âñòóïèâøèå íà ïóòü ìàòåìàòèêè è òåîðåòè÷åñêîé ôèçè-
êè. Íà êîíôåðåíöèè áûëî ïðåäñòàâëåíî áîëåå 160 äî-
êëàäîâ, òåìàòèêà êîòîðûõ ñâÿçàíà ñ ñîâðåìåííûìè ïðî-
áëåìàìè ìàòåìàòèêè è íåëèíåéíîé ìåõàíèêè, êâàíòî-
âîé òåîðèè ïîëÿ è òåîðèè ýëåìåíòàðíûõ ÷àñòèö,
ñòàòèñòè÷åñêîé ôèçèêè è êèíåòèêè — îáëàñòåé íàóêè,
âíîñÿùèõ îïðåäåëÿþùèé âêëàä â ñîâðåìåííóþ ìàòå-
ìàòèêó è ôèçèêó. Îêîëî 300 ó÷åíûõ, ôèçèêîâ è ìàòåìà-
òèêîâ, ïðåäñòàâëÿëè âåäóùèå íàó÷íûå öåíòðû, â òîì
÷èñëå ðîññèéñêèå èíñòèòóòû è óíèâåðñèòåòû, òàêèå êàê
ÌÈ èì. Â. À. Ñòåêëîâà ÐÀÍ, ÔÈ èì. Ï. Í. Ëåáåäåâà
ÐÀÍ, ÈßÈ ÐÀÍ, ÈÒÝÔ, Ñ.-Ïåòåðáóðãñêèé èíñòèòóò
ÿäåðíîé ôèçèêè ÐÀÍ, ÈßÔ ÑÎ ÐÀÍ, ÈÔÂÝ, ÎÈßÈ,
ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà, Íîâîñèáèðñêèé, Òîìñêèé,
Ñàìàðñêèé, Ñàðàòîâñêèé ãîñóäàðñòâåííûå óíèâåðñèòå-
òû è äð.

Êîíôåðåíöèþ îòêðûë âèöå-ïðåçèäåíò ÐÀÍ àêàäå-
ìèê Â. Â. Êîçëîâ. Çàòåì áûëè çàñëóøàíû ïëåíàðíûå
äîêëàäû. Àêàäåìèê Â. Â. Êîçëîâ ïîñâÿòèë ñâîé äîêëàä
âîïðîñàì íåðàâíîâåñíîé ñòàòèñòè÷åñêîé ìåõàíèêè;
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the President of the Russian Federation D. Medvedev of
9 December 2008 «On the Celebration of the Centenary of
the Birth of N. Bogoliubov» marked the significance of the
festive events, taking into account the outstanding contri-
bution of the great Russian scientist N. Bogoliubov to the
development of the Russian and world science and in con-
nection of the 100th anniversary of the birth in 2009. The
Bogoliubov conference is traditionally held once in every
five years in the Russian Federation.

The conference’2009 was organized by the Russian
Academy of Sciences, the Joint Institute for Nuclear Re-
search, and the Lomonosov State University, Moscow. It
was also sponsored by the Russian Foundation for Basic
Research, the RF Federal Agency on Science and Innova-
tions, the Foundation «Dinasty», the JINR joint Heisen-
berg–Landau, Votruba–Blokhintsev and Bogoliubov–In-
feld scientific programmes. A large photo exhibition was
arranged for the conference participants in Moscow and
Dubna. It demonstrated different periods of life and scien-
tific career of Academician N. Bogoliubov. A presentation
was held of the 12-volume Collection of scientific works
by the scientist that was published by the RAS/Nauka in
2005–2009; new publications were also displayed: a book-

let about N. Bogoliubov that contained the complete biblio-
graphic reference list of scientific papers by
N. Bogoliubov, a series of special topical brochures where
the authors — Academicians A. Tavkhelidze, D. Shirkov,
V. Matveev, A. Sissakian, Professor A. Sukhanov —
shared their recollections about the Teacher — Academi-
cian N. Bogoliubov; an exhibition of papers and books by
N. Bogoliubov, as well as books about him, was organized
at the JINR Library.

Mathematicians, specialists in mechanics and theoreti-
cal physicists from more than 30 countries of the world
gathered at the presidentical hall of the RAS. Among them
there were scientists of the older generation who are pupils
and colleagues of Academician N. Bogoliubov, as well as
young people who have just started their career in mathe-
matics and theoretical physics. More than 160 reports were
presented at the conference; they dealt with modern prob-
lems in mathematics and nonlinear mechanics, quantum
field theory and elementary particle theory, statistical
physics and kinetics — exactly those fields of science that
make a decisive contribution to modern mathematics and
physics both internationally and in scientific centres and
universities of Russia and abroad. About 300 physicists and
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àêàäåìèê Ñ. Ï. Íîâèêîâ — íîâûì ïîäõîäàì â êîì-
ïëåêñíîì àíàëèçå; àêàäåìèê Â. À. Ìàòâååâ — ïîèñêàì
íîâîé ôèçèêè íà áîëüøîì àäðîííîì êîëëàéäåðå;
Ì. Øàïîøíèêîâ (Øâåéöàðèÿ) — ïðîáëåìàì ñîâðåìåí-
íîé êîñìîëîãèè; À. Â. Ðàäþøêèí (ÑØÀ è ÎÈßÈ) —
ôèçèêå ïèîíîâ è èññëåäîâàíèþ èõ ôîðìôàêòîðîâ.

Ó÷àñòíèêè êîíôåðåíöèè ïî÷òèëè ïàìÿòü Í. Í. Áî-
ãîëþáîâà, ïîñåòèâ ìîãèëó âåëèêîãî ó÷åíîãî íà Íîâîäå-
âè÷üåì êëàäáèùå è âîçëîæèâ öâåòû. Ïåðâûé äåíü ðàáî-
òû êîíôåðåíöèè çàêîí÷èëñÿ ïîêàçîì äëÿ ó÷àñòíèêîâ è
ãîñòåé íàó÷íîãî ôîðóìà íîâîãî äîêóìåíòàëüíîãî
ôèëüìà îá àêàäåìèêå Í. Í. Áîãîëþáîâå (ñòóäèÿ «Íàóêà
ÐÀÍ âèäåî»).

Âî âòîðîé äåíü êîíôåðåíöèè ñ ïëåíàðíûìè äîêëà-
äàìè âûñòóïèëè: àêàä. Â. Ñ. Âëàäèìèðîâ (Ìîñêâà) — î
ìîäåëüíîì ïðåäñòàâëåíèè ñòðóííûõ è ñóïåðñòðóííûõ
àìïëèòóä â îäíîì êëàññå êâàäðàòè÷íûõ ïîëåé;
È. À. Ìîëîòêîâ (Ìîñêâà) — î ìàòåìàòè÷åñêîì ìîäåëè-
ðîâàíèè ïðîöåññîâ â ðåàêòîðå; À. È. Íàéøòàäò (Ìî-
ñêâà) — î ôîðìèðîâàíèè ðåçîíàíñîâ â äèíàìèêå çàðÿ-
æåííûõ ÷àñòèö; ÷ë.-êîðð. ÐÀÍ È. Â. Âîëîâè÷ (Ìî-
ñêâà) — î ïðîáëåìå íåîáðàòèìîñòè âðåìåíè è
èåðàðõèè Áîãîëþáîâà; àêàä. ß. Ã. Ñèíàé (Ìîñêâà è
ÑØÀ) — î ðàñïàäå ôóðüå-ìîä â ðåøåíèÿõ ñèñòåìû Íà-
âüå–Ñòîêñà; ÷ë.-êîðð. ÐÀÍ Ë. Í. Ëèïàòîâ (Ñ.-Ïåòåð-

áóðã) — îá àìïëèòóäàõ ðàññåÿíèÿ â N = 4 ñóïåðñèììå-
òðèè.

Ñ 24 ïî 27 àâãóñòà Áîãîëþáîâñêàÿ êîíôåðåíöèÿ
ïðîäîëæèëà ñâîþ ðàáîòó â Äóáíå, â Ëàáîðàòîðèè òåî-
ðåòè÷åñêîé ôèçèêè ÎÈßÈ, íîñÿùåé èìÿ Í. Í. Áîãîëþ-
áîâà. Êîíôåðåíöèÿ â Äóáíå íà÷àëàñü îáçîðíûì äîêëà-
äîì äèðåêòîðà ÎÈßÈ àêàä. À. Í. Ñèñàêÿíà î Í. Í. Áî-
ãîëþáîâå — ó÷èòåëå è ìàñòåðå. Çàòåì ñîñòîÿëîñü
îòêðûòèå ìåìîðèàëüíîé äîñêè Í. Í. Áîãîëþáîâà íà
çäàíèè Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè. Íà÷àëî
ïëåíàðíûõ çàñåäàíèé áûëî îçíàìåíîâàíî âðó÷åíèåì
óòâåðæäåííîé ÎÈßÈ ïðåìèè èì. Í. Í. Áîãîëþáîâà çà
2006–2008 ãã. àêàäåìèêó Ä. Â. Øèðêîâó — îäíîìó èç
áëèæàéøèõ ó÷åíèêîâ Íèêîëàÿ Íèêîëàåâè÷à — çà âûäà-
þùèéñÿ âêëàä â òåîðåòè÷åñêóþ ôèçèêó, â ÷àñòíîñòè, çà
ðàçâèòèå íîâûõ ìåòîäîâ â êâàíòîâîé òåîðèè ïîëÿ. Ïðå-
ìèè èì. Í. Í. Áîãîëþáîâà çà 2006–2008 ãã. óäîñòîåí
òàêæå àêàäåìèê Á. Å. Ïàòîí — ïðåçèäåíò Íàöèîíàëü-
íîé àêàäåìèè íàóê Óêðàèíû — çà âûäàþùèéñÿ âêëàä â
íàóêó è ðàçâèòèå ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà.

Ñ îáçîðíûìè äîêëàäàìè íà äóáíåíñêîé ÷àñòè Áîãî-
ëþáîâñêîé êîíôåðåíöèè âûñòóïèëè: Õ. Àðàêè (ßïî-
íèÿ) — î äèíàìèêå è ïîòåíöèàëàõ; Ý. Ý. Áîîñ (Ìî-
ñêâà) — î ôèçèêå íà áîëüøîì àäðîííîì êîëëàéäåðå;
Ä. È. Êàçàêîâ (ÎÈßÈ) — î íîâûõ íàïðàâëåíèÿõ â êâàí-
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mathematicians represented leading scientific centres, in-
cluding Russian institutions and universities, such as the
RAS Steklov Institute of Mathematics, the RAS Lebedev
Institute of Physics, ITEP, the RAS St. Petersburg Institute
for Nuclear Physics, INP SD RAS, IHEP, JINR, the
Lomonosov MSU, Novosibirsk, Tomsk, Samara and Sara-
tov State Universities, and other organizations.

The conference opened on 21 August — the birthday
of N. Bogoliubov — in the President Hall of the Russian
Academy of Sciences. RAS Vice-President Academician
V. Kozlov addressed the participants with the words of
greeting. The first day of the conference included the fol-
lowing plenary reports: by Academician V. Kozlov (Rus-
sia) on the nonequilibrium statistical mechanics; by Acad-
emician S. Novikov (Russia) on new approaches in the
complex analysis; by Academician V. Matveev (Russia) on
new physics search at the Large Hadron Collider; by
M. Shaposhnikov (Switzerland) on problems in modern
cosmology; and by A. Radyushkin (the USA and JINR) on
pion physics and their form factors study.

The participants of the conference paid the tribute to
the memory of N. Bogoliubov: they visited the tomb of the
great scientist at the Novodevichie cemetery and laid flow-

ers. The first day of the conference finished with the
demonstration of a new documentary about Academician
N. Bogoliubov produced at the studio «Nauka RAN
Video».

The following plenary reports were made on the sec-
ond day of the conference: by Academician V. Vladimirov
(Russia) on the model representation of string and super-
string amplitudes in one class of quadratic fields; by
I. Molotkov (Russia) on mathematical modeling of
processes in a reactor; by A. Naishtadt (Russia) on genera-
tion of resonances in charged particle dynamics; by RAS
Corresponding Member I. Volovich (Russia) on the prob-
lem of time noninvertibility and the Bogoliubov hierarchy;
by Academician Ya. Sinay (Russia and the USA) on the
Fourier mode decay in solutions of the Navier–Stokes sys-
tem; and by RAS Corresponding Member L. Lipatov (Rus-
sia) on the scattering amplitudes in the N = 4 supersym-
metry.

From 24 to 27 August, the Bogoliubov conference
continued its work in Dubna, at the Laboratory of Theoreti-
cal Physics which is named after N. Bogoliubov. The Dub-
na session started with a review report by JINR Director
Academician A. Sissakian. He spoke about N. Bogoli-
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òîâîé òåîðèè ïîëÿ; Í. À. Ñëàâíîâ (Ìîñêâà) — î êîððå-
ëÿöèîííûõ ôóíêöèÿõ äëÿ áåçìàññîâûõ êâàíòîâûõ èí-
òåãðèðóåìûõ ìîäåëåé; Ê. ßíñåí (Ãåðìàíèÿ) — î ïîèñ-
êàõ ðåøåíèé äëÿ çàäà÷ êâàíòîâîé õðîìîäèíàìèêè â
ñëó÷àå ëåãêèõ êâàðêîâ; àêàä. Ë. Ä. Ôàääååâ (Ñ.-Ïåòåð-
áóðã) — î íîâûõ ïåðåìåííûõ äëÿ ýéíøòåéíîâñêîé òåî-
ðèè ãðàâèòàöèè; àêàä. Ë. Ï. Ïèòàåâñêèé (Ìîñêâà) — îá
ýêñïåðèìåíòàëüíîé ïðîâåðêå òåîðèè Áîãîëþáîâà äëÿ
ñëàáîãî áîçå-ãàçà; Ê. ×åòûðêèí (Ãåðìàíèÿ) — î ïåð-
ñïåêòèâàõ â ìíîãîïåòëåâûõ ðåíîðìãðóïïîâûõ âû÷è-
ñëåíèÿõ; Ñ. Ôðîëîâ (Èðëàíäèÿ) — î êàëèáðîâî÷íîé
òåîðèè íà îñíîâå êâàíòîâûõ ñòðóí; Â. Ãåòöå
(Ãåðìàíèÿ) — î òåîðèè ðåëàêñàöèè Ãëàññè;
àêàä. Â. Ã. Áàðüÿõòàð (Óêðàèíà) — î âêëàäå Í. Í. Áîãî-
ëþáîâà â ðàçâèòèå ôèçè÷åñêîé êèíåòèêè;
àêàä. Þ. Ö. Îãàíåñÿí (ÎÈßÈ) — îá îãðàíè÷åíèÿõ â ñó-
ùåñòâîâàíèè àòîìíûõ ÿäåð; Ì. Ñòîéöîâ (ÑØÀ) — î
ôóíêöèîíàëüíîé òåîðèè ÿäåðíîé ïëîòíîñòè;
È. ß. Àðåôüåâà (Ìîñêâà) — î êàòàëèçå ïîÿâëåíèÿ «÷åð-
íûõ äûð» íà áîëüøîì àäðîííîì êîëëàéäåðå; À. Ñìèð-
íîâ (Èòàëèÿ) — î ôèçèêå íåéòðèíî è àñòðîôèçèêå;
Â. È. Çàõàðîâ (Ìîñêâà) — î äóàëüíîñòè è íåïåðòóðáà-
òèâíîé ôèçèêå â êâàíòîâîé õðîìîäèíàìèêå; Ð. Í. Ôàó-
ñòîâ (Ìîñêâà) — î íèçêîýíåðãåòè÷åñêèõ ñâîéñòâàõ
àäðîíîâ; Â. À. Çàãðåáíîâ (Ôðàíöèÿ) — î

áîãîëþáîâñêîé òåîðèè áîçîííûõ ñèñòåì ñ âíåøíèìè
ïîòåíöèàëàìè; Â. Â. Âîðîíîâ (ÎÈßÈ) — î ïàðíûõ
êîððåëÿöèÿõ è ìåòîäå Õàðòðè–Ôîêà–Áîãîëþáîâà â
òåîðèè ÿäåðíîé ñòðóêòóðû; À. Ñ. Ñîðèí (ÎÈßÈ) — î
ïðîåêòå NICA è ïåðñïåêòèâàõ èññëåäîâàíèé ïî ôèçèêå
ñòîëêíîâåíèé òÿæåëûõ èîíîâ â ÎÈßÈ.

Ñåêöèîííûå çàñåäàíèÿ ïðîõîäèëè ïî îòäåëüíûì
íàó÷íûì òåìàì è íàïðàâëåíèÿì, â êîòîðûå Í. Í. Áîãî-
ëþáîâ âíåñ îïðåäåëÿþùèé âêëàä â ðàçëè÷íûå ïåðèîäû
ñâîåé òâîð÷åñêîé äåÿòåëüíîñòè è êîòîðûå â òî æå âðåìÿ
ÿâëÿþòñÿ îñíîâîé ñîâðåìåííîé ôóíäàìåíòàëüíîé ìà-
òåìàòèêè, ìåõàíèêè è òåîðåòè÷åñêîé ôèçèêè. Òàê, â
ðàìêàõ òåìàòè÷åñêîé ñåêöèè «Ìàòåìàòèêà è íåëèíåé-
íàÿ ìåõàíèêà» (23 äîêëàäà) ïîëó÷èëè øèðîêîå îáñó-
æäåíèå âîïðîñû íåëèíåéíîé ïðîáëåìû Êîøè è ýâîëþ-
öèè ïîëóãðóïï; âðàùåíèÿ ñïåêòðàëüíûõ ïîäïðîñò-
ðàíñòâ; íåëèíåéíîé äèíàìèêè âðàùåíèÿ
ìîëåêóëÿðíûõ öåïî÷åê; ïðîáëåìû òðåõ òåë, îïðåäåëåí-
íûõ íà çàäàííîé êðèâîé; íåëèíåéíîé è íåëîêàëüíîé
äèíàìèêè ñòðóí è äð.

Ñåêöèÿ «Êâàíòîâàÿ òåîðèÿ ïîëÿ è òåîðèÿ ýëåìåí-
òàðíûõ ÷àñòèö» (54 äîêëàäà) ïîäðîáíî ðàññìàòðèâàëà
ñîâðåìåííûå ïðîáëåìû êîíôàéíìåíòà è äåêîíôàéí-
ìåíòà â òåîðèè ñèëüíûõ âçàèìîäåéñòâèé ïðè êîíå÷íûõ
òåìïåðàòóðàõ; ñïèíîâûå ñòðóêòóðû ôóíäàìåíòàëüíûõ
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ubov — Teacher and Master. Afterwards, a plaque dedicat-
ed to the great scientist’s memory was unveiled on the Lab-
oratory wall. The plenary sessions then commenced with
the awarding ceremony of the Bogoliubov JINR Prize for
2006–2008: it was presented to Academician D. Shirkov,
one of his closest co-workers, for an outstanding contribu-
tion to theoretical physics, in particular for the develop-
ment of new methods in quantum field theory. Academi-
cian B. Paton, President of the National Academy of Sci-
ences of Ukraine, was the other winner of the Bogoliubov
Prize for 2006–2008. He was awarded the Prize for an
outstanding contribution to science and the development of
international cooperation.

Review reports were presented in the Dubna part of the
conference by: H. Araki (Japan) on dynamics and poten-
tials; Eh. Boos (Moscow, Russia) on physics at the Large
Hadron Collider; D. Kazakov (JINR) on new trends in
quantum field theory; N. Slavnov (Moscow, Russia) on
correlation functions for massless quantum integrable
models; K. Jansen (Germany) on the search for solutions of
the quantum chromodynamics problems in case of light
quarks; Academician L. Faddeev (St. Petersburg, Russia)
on new variables for the Einstein gravitation theory; Acad-

emician L. Pitaevsky (Moscow, Russia) on experimental
verification of the Bogoliubov theory for the weak Bose
gas; K. Chetyrkin (Germany) on prospects in multiloop
renormalization-group calculations; S. Frolov (Ireland) on
theory on the quantum strings basis; W. G�tze (Germany)
on the Glassy relaxation theory; Academician V. Ba-
ryakhtar (Ukraine) on the contribution by N. Bogoliubov to
the development of physical kinetics; Academician
Yu. Oganessian (JINR) on restrictions in atomic nuclei ex-
istence; M. Stoitsov (USA) on the functional theory of nu-
clear density; I. Arefiev (Moscow, Russia) on the catalysis
of the «black holes» appearance at the Large Hadron Col-
lider; A. Smirnov (Italy) on neutrino physics and astro-
physics; V. Zakharov (Moscow, Russia) on duality and
nonperturbative physics in quantum chromodynamics;
R. Faustov (Moscow, Russia) on low-energy properties of
hadrons; V. Zagrebnov (France) on the Bogoliubov theory
of boson systems with external potentials; V. Voronov
(JINR) on pair correlations and the Hartree–Fock–Bogo-
liubov theory of nuclear structure; and A. Sorin (JINR) on
the NICA project and prospects of research in heavy-ion
collisions physics at JINR.
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Ìîñêâà–Äóáíà, 21–27 àâãóñòà.
Ìåæäóíàðîäíàÿ Áîãîëþáîâñêàÿ êîíôåðåíöèÿ

«Ïðîáëåìû òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè»

Moscow–Dubna, 21–27 August.
International Bogoliubov conference

«Problems of Theoretical and Mathematical Physics»



÷àñòèö; âîïðîñû ñïîíòàííîãî íàðóøåíèÿ ñèììåòðèè â
òåîðèè ýëåêòðîñëàáîãî âçàèìîäåéñòâèÿ è ìîäåëè, ïî-
çâîëÿþùèå ïðîÿñíèòü îñíîâíûå ñâîéñòâà ôóíäàìåí-
òàëüíîãî áîçîíà Õèããñà — îäíîãî èç îñíîâíûõ ýëåìåí-
òîâ â êàðòèíå ñîâðåìåííîãî ïðåäñòàâëåíèÿ î ñòðîåíèè
ìàòåðèè; ìîäåëè ñóïåðñèììåòðè÷íîãî ðàñøèðåíèÿ
ñòàíäàðòíîãî ïðåäñòàâëåíèÿ î âçàèìîäåéñòâèè ôóíäà-
ìåíòàëüíûõ ïîëåé è äð. Âïåðâûå â ñåðèè áîãîëþáîâ-
ñêèõ êîíôåðåíöèé áûëè ïðåäñòàâëåíû äâà äîêëàäà
(âêëþ÷àÿ äîêëàä àâòîðà ýòèõ ñòðîê), êàñàþùèåñÿ âî-
ïðîñîâ íîâîãî íàïðàâëåíèÿ â êâàíòîâîé òåîðèè ïîëÿ —
èññëåäîâàíèÿ ïðîáëåìû ïðîÿâëåíèÿ ìàññèâà òàê íàçû-
âàåìûõ «íå-÷àñòèö» ñ íåïðåðûâíî ðàñïðåäåëåííîé
ìàññîé â ôàçîâîì ïðîñòðàíñòâå, îïðåäåëÿåìîì êîí-
ôîðìíîé èíâàðèàíòíîñòüþ.

Îñíîâíûå òåìû â ðàìêàõ ñåêöèè «Ñòàòèñòè÷åñêàÿ
ìåõàíèêà, êèíåòèêà è êâàíòîâàÿ òåîðèÿ êîíäåíñèðîâàí-
íîãî ñîñòîÿíèÿ âåùåñòâà» (44 äîêëàäà): äèíàìèêà ðàâ-
íîâåñíîãî è íåðàâíîâåñíîãî ñîñòîÿíèÿ êîíäåíñèðîâàí-
íîãî ñîñòîÿíèÿ âåùåñòâà; âçàèìîäåéñòâèå áîçå-ãàçà â
íåïðåðûâíîì ïðîñòðàíñòâå; èññëåäîâàíèå êîððåëÿöè-
îííûõ ôóíêöèé è òåðìîäèíàìè÷åñêèõ âåëè÷èí äëÿ
ñìåøàííûõ ñèñòåì, â òîì ÷èñëå â ðàìêàõ òî÷íî ðåøàå-
ìûõ ìîäåëåé; ðàçâèòèå òåîðèè âûñîêîòåìïåðàòóðíîé

ñâåðõïðîâîäèìîñòè è ìîäåëåé ñ òåðìîäèíàìè÷åñêèìè
ïîòåíöèàëàìè è äð.

Ñåêöèÿ «ßäåðíàÿ ôèçèêà» (14 äîêëàäîâ) îñâåòèëà
îñíîâíûå âîïðîñû êâàíòîâîé òåîðèè ðàññåÿíèÿ; íàðó-
øåíèÿ ñèììåòðèè â ôåðìè-ñèñòåìàõ è âîçíèêíîâåíèÿ
êâàíòîâûõ òî÷åê; ïðåîáðàçîâàíèé Áîãîëþáîâà â òåîðèè
ÿäåðíîé ìàòåðèè; ðåøåíèé óðàâíåíèé äëÿ ìíîãèõ òåë;
äèíàìè÷åñêîé ñèììåòðèè â ÿäåðíîé ñòðóêòóðå è äð.

Áîãîëþáîâñêàÿ êîíôåðåíöèÿ 27 àâãóñòà óñïåøíî
çàâåðøèëà ñâîþ ðàáîòó â Äóáíå. Íà çàêëþ÷èòåëüíîì
çàñåäàíèè áûëî îãëàøåíî ðåøåíèå æþðè î ïðèñóæäå-
íèè ïðåìèé çà ëó÷øèé äîêëàä ïî ìàòåìàòèêå è ôèçèêå
ñðåäè ìîëîäûõ ó÷åíûõ (â âîçðàñòå äî 35 ëåò) — ó÷àñò-
íèêîâ êîíôåðåíöèè. Ëàóðåàòàìè ïðåìèé çà ëó÷øèé äî-
êëàä ïî ôèçèêå ñòàëè Â. Êàòêîâ (ÎÈßÈ) çà äîêëàä
«Îñîáåííîñòè ïîëåâîé ýìèññèè äëÿ êàðáîíîâûõ íàíî-
ëèñòîâ» è À. Áàãðîâ (ÌÈ èì. Â. À. Ñòåêëîâà ÐÀÍ) çà
äîêëàä «Êðèòè÷åñêîå ôîðìèðîâàíèå íàêðûòûõ ïîâåðõ-
íîñòåé â ñòîëêíîâåíèÿõ íåðàñøèðÿþùèõñÿ óäàðíûõ
ãðàâèòàöèîííûõ âîëí â ïðîñòðàíñòâå äå Ñèòòåðà»; ïî
ìàòåìàòèêå — À. Ïå÷åíü (Óíèâåðñèòåò Ïðèíñòîíà,
ÑØÀ) çà äîêëàä «Äèíàìèêà è êîíòðîëü îòêðûòûõ êâàí-
òîâûõ ñèñòåì». Ëàóðåàòîì ïðåìèè èì. Í. Í. Áîãîëþáî-
âà çà 2006–2008 ãã. äëÿ ìîëîäûõ ó÷åíûõ (â âîçðàñòå äî
33 ëåò) ñòàë È. Èâàíîâ (ÈÌ ÑÎ ÐÀÍ) çà öèêë ðàáîò
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The section meetings were held on separate scientific
topics and trends which were decisively contributed by
N. Bogoliubov in different periods of his creative activities
and are, at the same time, the basis of modern fundamental
mathematics, mechanics and theoretical physics. In the
framework of the section «Mathematics and Nonlinear
Mecanics» (23 reports), for example, issues of the Cauchy
nonlinear problem and semigroup evolution were widely
discussed; spectral subspace rotation; nonlinear dynamics
of molecular chain rotation; three-body problem with a
preassigned curve; nonlinear and nonlocal string dynamics,
etc.

The section «Quantum Field Theory and Elementary
Particle Theory» (54 reports) discussed in detail modern
problems of confinement and deconfinement in the theory
of strong interactions at finite temperature; spin structures
of fundamental particles; aspects of spontaneous symmetry
violation in the theory of electroweak interaction and mod-
els that allow clearer understanding of the properties of the
fundamental Higgs boson — one of the main elements in
the modern conceptualization of the structure of matter;
models for supersymmetric extension of the standard idea
of the interaction of fundamental fields, etc. Two reports

were presented for the first time in the cycle of the N. Bo-
goliubov conferences that dealt with issues of a new trend
in quantum field theory — the studies of the problem of the
so-called «nonparticles» array demonstration where these
nonparticles have a continuously distributed mass in phase
space determined by the conformal invariance.

The main topics at the section «Statistical Mechanics,
Kinetics and Quantum Theory of Condensed State of Mat-
ter» (44 reports) are the following: dynamics of equilibri-
um and non-equilibrium state of condensed matter;
Bose-gas interaction in continuous space; studies of corre-
lation functions and thermodynamic values for mixed sys-
tems, in the framework of the exactly solvable models; de-
velopment of the high-temperature superconductivity
theory and models with thermodynamic potentials, etc.

The section «Nuclear Physics» (14 reports) discussed
the main aspects of quantum theory of scattering; symme-
try violation in Fermi systems and the origin of quantum
dots; Bogoliubov transformations in nuclear matter theory;
equation solutions for many-body problems; dynamic sym-
metry in nuclear structure, etc.

The Bogoliubov conference was successfully con-
cluded on 27 August in Dubna. The decision of the jury



«Íîâûé ïîäõîä ê îáùåé äâóõäóáëåòíîé õèããñîâñêîé
ìîäåëè».

Ýñòàôåòà ìåæäóíàðîäíîãî Áîãîëþáîâñêîãî ôîðó-
ìà ó÷åíûõ â Ìîñêâå è Äóáíå áûëà ïåðåäàíà â Êèåâ, ãäå
â Èíñòèòóòå òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþ-
áîâà Íàöèîíàëüíîé àêàäåìèè íàóê Óêðàèíû (ÍÀÍÓ) ñ
15 ïî 18 ñåíòÿáðÿ ïðîøëà Áîãîëþáîâñêàÿ Êèåâñêàÿ
êîíôåðåíöèÿ ïî ñîâðåìåííûì ïðîáëåìàì òåîðåòè÷å-
ñêîé è ìàòåìàòè÷åñêîé ôèçèêè, à 21 ñåíòÿáðÿ ñîñòîÿ-
ëîñü Îáùåå ñîáðàíèå ÍÀÍÓ, ïîñâÿùåííîå þáèëåþ âå-
ëèêîãî ó÷åíîãî.

Êèåâñêàÿ Áîãîëþáîâñêàÿ êîíôåðåíöèÿ ÿâëÿåòñÿ
òðàäèöèîííîé è ïðîâîäèòñÿ îäèí ðàç â ïÿòü ëåò â Êèåâå
â Èíñòèòóòå òåîðåòè÷åñêîé ôèçèêè, êîòîðûé Í. Í. Áî-
ãîëþáîâ îñíîâàë â 1966 ã. è âîçãëàâëÿë â òå÷åíèå âîñü-
ìè ëåò. Êîíôåðåíöèÿ 2009 ã. áûëà îðãàíèçîâàíà Ìå-

æäóíàðîäíîé àññîöèàöèåé àêàäåìèé íàóê, ÍÀÍÓ, ÈÒÔ
èì. Í. Í. Áîãîëþáîâà è Èíñòèòóòîì ìàòåìàòèêè
ÍÀÍÓ. Íà íåé áûëî ïðåäñòàâëåíî îêîëî 100 äîêëàäîâ.
Áîëåå 100 ó÷åíûõ — ôèçèêîâ è ìàòåìàòèêîâ — ïðåä-
ñòàâëÿëè âåäóùèå íàó÷íûå öåíòðû Ðîññèè è äðóãèõ
ñòðàí. Äåëåãàöèÿ ó÷åíûõ Îáúåäèíåííîãî èíñòèòóòà
ÿäåðíûõ èññëåäîâàíèé, âîçãëàâëÿåìàÿ äèðåêòîðîì
ÎÈßÈ àêàäåìèêîì À. Í. Ñèñàêÿíîì, ïðèíÿëà àêòèâíîå
ó÷àñòèå â êîíôåðåíöèè è ïðåäñòàâèëà ðÿä äîêëàäîâ íà
ïëåíàðíûõ çàñåäàíèÿõ è âî âðåìÿ ðàáîòû òåìàòè÷åñêèõ
ñåêöèé.

21 ñåíòÿáðÿ â Ïðåçèäèóìå ÍÀÍÓ ñîñòîÿëîñü òîð-
æåñòâåííîå çàñåäàíèå, ïîñâÿùåííîå 100-ëåòèþ ñî äíÿ
ðîæäåíèÿ Í. Í. Áîãîëþáîâà. Íà çàñåäàíèè âûñòóïèëè
ïðåçèäåíò ÍÀÍÓ àêàä. Á. Å. Ïàòîí, ìèíèñòð îáðàçîâà-
íèÿ è íàóêè Óêðàèíû È. Î. Âàêàð÷óê, äèðåêòîð Èíñòè-
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was announced at the final meeting on the Prize awarding
to the best report in mathematics and physics among young
scientists (up to 35 years old) participating in the confer-
ence. Prizes for the best report in physics were awarded to:
V. Katkov (JINR) for the report «Peculiarities of Field
Emission for Carbon Nanosheets» and A. Bagrov (RAS In-
stitute of Mathematics) for the report «Critical Formation
of Covered Surfaces in Collisions of Nonextending Shock
Gravitational Waves in the de Sitter Space»; in mathemat-
ics to: A. Pechen (Princeton University, USA) for the re-
port «Dynamics and Control of Open Quantum Systems».
The Bogoliubov Prize 2006–2008 for young scientists (up
to 33 years old) goes to I. Ivanov (IM, RAS) for the cycle of
papers «A New Approach in the General Two-Doublet
Higgs Model».

The International Bogoliubov Forum 2009 continued
in Kyiv, where on 15–18 September the Bogoliubov Con-
ference was held at the Bogoliubov Institute of Theoretical
Physics of the National Academy of Sciences of Ukraine.
A general meeting of the NAS of Ukraine which was dedi-
cated to the centenary followed on 21 September.

The Bogoliubov conference in Kyiv is a traditional
event and is held once in every five years in Kyiv at the In-
stitute of Theoretical Physics that was founded by Nikolai
Nikolaevich Bogoliubov (1966) and headed by him for
eight years. The Conference 2009 was organized by the In-
ternational Association of Academies of Sciences, the NAS
of Ukraine (NASU), the Bogoliubov ITP, and the NAS In-
stitute of Mathematics. About 100 reports were made at the
conference. More than a hundred of physicists and mathe-
maticians represented leading scientific centres of Russia

Ìóçåé èñòîðèè íàóêè è òåõíèêè ÎÈßÈ, 31 àâãóñòà.
Îòêðûòèå ôîòîâûñòàâêè, ïîñâÿùåííîé æèçíåííîìó è íàó÷íîìó ïóòè Íèêîëàÿ Íèêîëàåâè÷à Áîãîëþáîâà

JINR Museum of Science and Technology History, 31 August. The opening ceremony of the exhibition on the life and scientific career
of Nikolai Nikolaevich Bogoliubov



òóòà ìàòåìàòèêè ÍÀÍÓ àêàä. ÍÀÍÓ À. Ì. Ñàìîéëåí-
êî, äèðåêòîð Èíñòèòóòà ìàãíåòèçìà ÍÀÍÓ àêàä. ÍÀÍÓ
Â. Ã. Áàðüÿõòàð, äèðåêòîð Èíñòèòóòà òåîðåòè÷åñêîé
ôèçèêè ÍÀÍÓ èì. Í. Í. Áîãîëþáîâà àêàä. ÍÀÍÓ
À. Ã. Çàãîðîäíèé, àêàä. ÍÀÍÓ È. Ð. Þõíîâñêèé, ðåêòîð
Êèåâñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà èì. Ò. Ã. Øåâ-
÷åíêî àêàä. ÍÀÍÓ Ë. Â. Ãóáåðñêèé, äèðåêòîð ÎÈßÈ
àêàä. ÐÀÍ À. Í. Ñèñàêÿí, àêàä. ÐÀÍ Ä. Â. Øèðêîâ,

àêàä. ÐÀÍ Ì. Í. Áîãîëþáîâ — áðàò Í. Í. Áîãîëþáîâà,
÷ë.-êîðð. ÐÀÍ Í. Í. Áîãîëþáîâ (ìë.).

Àêàäåìèê Á. Å. Ïàòîí îãëàñèë ïðèâåòñòâåííûå
ïèñüìà, ïîñòóïèâøèå â àäðåñ ó÷àñòíèêîâ òîðæåñòâåí-
íîãî çàñåäàíèÿ îò Ïðåçèäåíòà Óêðàèíû Â. À. Þùåíêî,
ïðåìüåð-ìèíèñòðà Óêðàèíû Þ. Â. Òèìîøåíêî è äð.

Àêàäåìèê À. Í. Ñèñàêÿí âðó÷èë ïðåìèþ ÎÈßÈ
èì. Í. Í. Áîãîëþáîâà çà 2006–2008 ãã. àêàäåìèêó
Á. Å. Ïàòîíó.

Ïîñëå çàâåðøåíèÿ òîðæåñòâåííîãî çàñåäàíèÿ â
ïðèñóòñòâèè åãî ó÷àñòíèêîâ, à òàêæå ïðåïîäàâàòåëåé è
ñòóäåíòîâ Êèåâñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà
èì. Ò. Ã. Øåâ÷åíêî ñîñòîÿëîñü îòêðûòèå ìåìîðèàëüíîé
äîñêè Í. Í. Áîãîëþáîâà íà ãëàâíîì (êðàñíîì) çäàíèè
óíèâåðñèòåòà.

Þáèëåéíûå ìåðîïðèÿòèÿ â ñåíòÿáðå ïðîøëè òàê-
æå â Íèæíåì Íîâãîðîäå è Ñàðîâå (ÂÍÈÈÝÔ).

Ã. À. Êîçëîâ

1–5 ñåíòÿáðÿ â Äóáíå ïðîõîäèëî 13-å Ìåæäóíà-

ðîäíîå ðàáî÷åå ñîâåùàíèå ïî ñïèíîâîé ôèçèêå ïðè

âûñîêèõ ýíåðãèÿõ (DSPIN-2009), ïðîäîëæèâøåå ñåðèþ
ïîäîáíûõ ñîâåùàíèé, ïåðâîå èç êîòîðûõ ñîñòîÿëîñü
28 ëåò íàçàä, â 1981 ã. ïî èíèöèàòèâå âûäàþùåãîñÿ ôè-
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and other countries. The delegation from JINR, headed by
JINR Director Academician A. Sissakian, took an active
part in the conference and presented reports at the plenary
sessions and topical sections.

On 21 September, a ceremonial meeting dedicated to
the centenary of N. N. Bogoliubov’s birth was held at the
NASU Presidium. The following speakers took the floor at
the meeting: President of the National Academy of Sci-
ences of Ukraine Academician B. Paton, Minister of Edu-
cation and Science of Ukraine I. Vakarchuk, Director of the
NASU Institute of Mathematics NASU Academician
A. Samoilenko, Director of the NASU Institute of Mag-
netism NASU Academician V. Bariakhtar, Director of the
NASU Bogoliubov Institute of Theoretical Physics NASU
Academician A. Zagorodnij, NASU Academician
I. Yukhnovsky, rector of the Kyiv National University
named after T. Shevchenko NASU Academician L. Guber-
sky, JINR Director RAS Academician A. Sissakian, RAS

Academician D. Shirkov, RAS Academician M. N. Bo-
goliubov — N. N. Bogoliubov’s brother, and RAS Corre-
sponding Member N. N. Bogoliubov (jr.).

Academician B. Paton read the greeting letters that ar-
rived at the conference from President of Ukraine
V. Yushchenko, Prime-Minister of Ukraine Yu. Timo-
shenko and others.

Academician A. Sissakian handed the Bogoliubov
JINR Prize 2006–2008 to Academician B. Paton.

After the ceremonial meeting, the participants of the
conference, teachers and students of the Shevchenko Na-
tional University, Kyiv, took part in the unveiling of a
plaque dedicated to the memory of N. N. Bogoliubov on
the main (red) building of the University.

Jubilee events were also held in September in Nizhni
Novgorod and Sarov (the Russian Federal Nuclear Cen-
ter — The All-Russian Research Institute of Experimental
Physics (RFNC — VNIIEF)).

G. Kozlov

The 13th Workshop on High Energy Spin Physics

(DSPIN-09) (1–5 September, Dubna) continued a series of
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Kyiv (Ukraine), 21 September. Unveiling of a plaque dedicated to
the memory of N. N. Bogoliubov on the main building’s wall of

the Shevchenko National University, Kyiv

Êèåâ, 21 ñåíòÿáðÿ. Îòêðûòèå ìåìîðèàëüíîé äîñêè Í. Í. Áîãî-
ëþáîâà íà ãëàâíîì çäàíèè Êèåâñêîãî íàöèîíàëüíîãî óíèâåð-

ñèòåòà èì. Ò. Ã. Øåâ÷åíêî



çèêà-òåîðåòèêà Ëüâà Èîñèôîâè÷à Ëàïèäóñà. Ñ òåõ ïîð â
êàæäîì íå÷åòíîì ãîäó (â ÷åòíûå ãîäû ïðîõîäÿò ìåæäó-
íàðîäíûå ñèìïîçèóìû ïî ñïèíîâîé ôèçèêå) ýòè ñîâå-
ùàíèÿ ïðîâîäÿòñÿ â Ïðîòâèíî èëè â Äóáíå.

Îñîáåííîñòüþ íûíåøíåãî ñîâåùàíèÿ ñòàë øèðî-
êèé ñ òî÷êè çðåíèÿ ãåîãðàôèè ñîñòàâ ó÷àñòíèêîâ: íà
íåì ñîáðàëèñü ôèçèêè èç Àçåðáàéäæàíà, Áåëîðóññèè,
Áåëüãèè, Áîëãàðèè, Áðàçèëèè, Ãåðìàíèè, Èðàíà, Èòà-
ëèè, Êèòàÿ, Ïîëüøè, Ïîðòóãàëèè, Ðîññèè, ÑØÀ, Óêðà-
èíû, ×åõèè, Ôðàíöèè, Øâåéöàðèè, ßïîíèè. Êàê è âñå-
ãäà, â ðàáîòå ñîâåùàíèÿ ó÷àñòâîâàëî ìíîãî (îêîëî 45)
ôèçèêîâ èç ÎÈßÈ.

Ïðè÷èíîé âîçðîñøåé ïîïóëÿðíîñòè ñîâåùàíèÿ
ñòàëî, ïî-âèäèìîìó, òî, ÷òî 2009 ã. ïðèíåñ ìíîãî íîâûõ
ýêñïåðèìåíòàëüíûõ ðåçóëüòàòîâ. Íåêîòîðûå èç íèõ áû-
ëè âïåðâûå îáíàðîäîâàíû èìåííî â Äóáíå. Ê íèì, â
ïåðâóþ î÷åðåäü, íóæíî îòíåñòè âûïîëíåííûå êîëëàáî-
ðàöèåé BELLE óíèêàëüíûå ïî òî÷íîñòè èçìåðåíèÿ ïî-

ïåðå÷íîé çàêðó÷åííîñòè (handedness) êâàðêîâûõ ñòðóé,
èëè êèðàëüíî-íå÷åòíîé èíòåðôåðåíöèîííîé ôóíêöèè
ôðàãìåíòàöèè ïîïåðå÷íî-ïîëÿðèçîâàííîãî êâàðêà â
ïàðó àäðîíîâ (äîêëàä À. Âîññåíà), îòêðûâàþùèå âîç-
ìîæíîñòü èçìåðÿòü ïîïåðå÷íóþ ïîëÿðèçàöèþ êâàðêîâ.
Òàêæå âïåðâûå íà ñîâåùàíèè áûëè äîëîæåíû ïðåäâà-
ðèòåëüíûå ðåçóëüòàòû êîëëàáîðàöèè COMPASS ïî èç-
ìåðåíèþ ñïèíîâûõ àñèììåòðèé íà ïðîäîëüíî-ïîëÿðè-
çîâàííîé äåéòåðèåâîé ìèøåíè (È. À. Ñàâèí).

Ðÿä äîêëàäîâ áûë ïîñâÿùåí áóäóùèì ýêñïåðèìåí-
òàì íà áîëüøîì àäðîííîì êîëëàéäåðå (LHC) â ÖÅÐÍ è
íîâûì âîçìîæíîñòÿì èññëåäîâàíèé íà ïîëÿðèçîâàí-
íûõ âñòðå÷íûõ ôîòîííûõ ïó÷êàõ ìåæäóíàðîäíîãî ëè-
íåéíîãî êîëëàéäåðà ILC (È. Ãèíçáóðã), â ÷àñòíîñòè, ïî
îïðåäåëåíèþ ñïèíà è êâàíòîâûõ ÷èñåë õèããñà (Ñ. Ðî-
çàòòè, Ã. Áåëëà) è Z'-áîçîíà (Ý. Ôîðòåñ, À. Öûòðèíîâ).

Òàêæå áûëè ïðåäñòàâëåíû ðåçóëüòàòû, ïîëó÷åííûå
íà ïó÷êàõ óñêîðèòåëüíîãî êîìïëåêñà ËÔÂÝ ÎÈßÈ

63

similar meetings, first of which took place 28 years ago in
1981 initiated by the outstanding theoretician L. I. Lapidus.
Since then each odd year (each even year the big Interna-
tional Symposia on Spin Physics are organized) similar
meetings were held in Protvino or in Dubna.

A characteristic feature of the meeting in 2009 was a
wide geography of research centres represented at the
workshop. Scientists from Azerbaijan, Belarus, Belgium,
Bulgaria, Brazil, China, Czechia, France, Germany, Iran,
Italy, Japan, Poland, Portugal, Russia, Switzerland,
Ukraine, and the USA participated in the workshop. Tradi-
tionally, many physicists from JINR (approximately 45)
were among the participants.

The reason of the increased popularity of the meeting
was, apparently, that this year has brought many fresh ex-
perimental results. Some of them were reported for the first
time at the meeting. First of all, these are unique, in accura-

cy, measurements of the BELLE collaboration of the
transversal jet handedness or chiral-odd interference frag-
mentation function of transversally polarized quark into a
pair of hadrons (report by A. Vossen), which opens a possi-
bility to measure quark transversal polarization. For the
first time preliminary results of measurement by
COMPASS collaboration (I. Savin) of spin asymmetries
on longitudinal polarized deuteron target were presented.

A number of talks were devoted to future experiments
at the Large Hadron Collider (LHC) at CERN, in particular,
to determination of spin and quantum numbers of Higgs
particle (S. Rosatti, G. Bella) and search for Z' boson
(E. Fortes, A. Tsytrinov), and to interesting possibilities of
the polarized photon beams at the International Linear Col-
lider (I. Ginzburg).

The results obtained at the accelerator complex of
JINR VBLHEP were also presented (A. Kurilkin, A. Kise-
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà,

1–5 ñåíòÿáðÿ.
13-å Ìåæäóíàðîäíîå ðàáî÷åå

ñîâåùàíèå ïî ñïèíîâîé ôèçèêå
ïðè âûñîêèõ ýíåðãèÿõ

(DSPIN-2009)

Bogoliubov Laboratory of
Theoretical Physics, 1–5 September.
The 13th International Workshop on

Spin Physics at High Energies
(DSPIN-2009)



(À. Êóðèëêèí, À. Êèñåëåâ, Â. Øàðîâ, Ð. Øèíäèí). Îñî-
áî õîòåëîñü áû îòìåòèòü äîêëàä Ë. Àæãèðåÿ, ïîñâÿ-
ùåííûé ïåðâûì ýêñïåðèìåíòàëüíûì äàííûì ïî ïîëó-
÷åíèþ òåíçîðíîé ïîëÿðèçàöèè äåéòðîíà ïðè ïðîõîæäå-
íèè ïó÷êà ÷åðåç âåùåñòâî. Â äîêëàäàõ À. Íàãàéöåâà,
Î. Èâàíîâà, Ñ. Øèìàíñêîãî, Ñ. Ïèÿäèíà áûëè îòðàæå-
íû íîâåéøèå ìåòîäû è ðåçóëüòàòû ðàñ÷åòîâ îñîáåííî-
ñòåé äèíàìèêè ñïèíà ïðè óñêîðåíèè â íóêëîòðîíå ïî-
ëÿðèçîâàííûõ ïðîòîíîâ è ëåã÷àéøèõ ÿäåð, ïðåäñòàâëå-
íû ïðåäëîæåíèÿ äëÿ ïðîâåäåíèÿ äàëüíåéøèõ
ïîëÿðèçàöèîííûõ èññëåäîâàíèé íà áàçå ìîäåðíèçèðî-
âàííîãî êîìïëåêñà íóêëîòðîí-Ì è îñîáåííî íà ðàçðà-
áàòûâàåìîì â ÎÈßÈ êîëëàéäåðå òÿæåëûõ ÿäåð è ïîëÿ-
ðèçîâàííûõ ïðîòîíîâ è äåéòðîíîâ NICA. Ýòè ðàñ÷åòû
è ïðåäëîæåíèÿ ôàêòè÷åñêè ÿâëÿþòñÿ îáîñíîâàíèåì
ïðîåêòà ñîçäàíèÿ íà áàçå íóêëîòðîíà-Ì è êîëëàéäåðà
NICA öåíòðà ïî èçó÷åíèþ êâàðê-ãëþîííîé ìàòåðèè è
ïðîâåäåíèþ ïîëÿðèçàöèîííûõ èññëåäîâàíèé â îáëàñòè
ýíåðãèé ~ 10 � 10 ÃýÂ äëÿ ñòàëêèâàåìûõ ïðîòîíîâ.
Ïðåäñòàâëåííîå íà ñîâåùàíèè ñïèíîâîå ñîîáùåñòâî
ïîääåðæàëî ýòè ïëàíû. Óñêîðèòåëüíûé êîìïëåêñ ñ òà-
êèìè âîçìîæíîñòÿìè íå áóäåò èìåòü êîíêóðåíòîâ ñî
ñòîðîíû äðóãèõ öåíòðîâ, âåäóùèõ ïîëÿðèçàöèîííûå
èññëåäîâàíèÿ, à ïîëó÷åííûå äàííûå ïîìîãóò ðåøèòü

çàãàäêè ñïèíîâûõ ýôôåêòîâ, íå èìåþùèõ ðåøåíèÿ ñ
1970-õ ãã.

Èòîãè ðàáîòû ñîâåùàíèÿ ïîäâåë â çàêëþ÷èòåëüíîì
äîêëàäå Æ. Ñîôôåð. Óñïåõó åãî ïðîâåäåíèÿ íå â ïî-
ñëåäíþþ î÷åðåäü ñïîñîáñòâîâàëà ïîääåðæêà Ðîññèé-
ñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäîâàíèé, ìåæäó-
íàðîäíîãî îðãêîìèòåòà ñèìïîçèóìîâ ïî ñïèíîâîé ôè-
çèêå, Åâðîïåéñêîãî ôèçè÷åñêîãî îáùåñòâà è ïðîãðàìì
ÎÈßÈ ïî ìåæäóíàðîäíîìó ñîòðóäíè÷åñòâó «Ãåéçåí-
áåðã–Ëàíäàó», «Áîãîëþáîâ–Èíôåëüä» è «Áëîõèí-
öåâ–Âîòðóáà». Ñ ìàòåðèàëàìè ñîâåùàíèÿ, â òîì ÷èñëå ñ
ïðåäñòàâëåííûìè äîêëàäàìè, ìîæíî îçíàêîìèòüñÿ íà
ñàéòå http://theor.jinr.ru/~spin/2009/.

À. Â. Åôðåìîâ

Ñ 7 ïî 14 ñåíòÿáðÿ â Âàðíå (Áîëãàðèÿ) ïðîõîäèë
òðàäèöèîííûé, 22-é ïî ñ÷åòó Ñèìïîçèóì ïî ÿäåðíîé

ýëåêòðîíèêå è êîìïüþòèíãó — NEC’2009, îðãàíèçî-
âàííûé ñîâìåñòíî ÎÈßÈ, ÖÅÐÍ è ÈßÈßÝ ÁÀÍ (Ñî-
ôèÿ). Ñîïðåäñåäàòåëè îðãêîìèòåòà: ñî ñòîðîíû
ÎÈßÈ — çàìåñòèòåëü äèðåêòîðà ËÈÒ Â. Â. Êîðåíüêîâ,
ñî ñòîðîíû ÈßÈßÝ — ïðîô. È. Âàíêîâ, ñî ñòîðîíû
ÖÅÐÍ — ïðîô. Ñ. ×èòòîëèí. Â ðàáîòå ñèìïîçèóìà ïðè-
íÿëî ó÷àñòèå îêîëî 100 ó÷åíûõ èç 13 ñòðàí, â òîì ÷èñëå
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lev, V. Sharov, R. Shindin). Especially, it is worth mention-
ing L. Azhgirei’s talk where the appearance of tensor polar-
ization after passage of a deuteron beam through a sub-
stance was first shown experimentally. The newest
methods and results of calculations of the special features
of spin dynamics in acceleration at the Nuclotron of polar-
ized protons and light nuclei were reflected, and proposals
for further polarization studies on the base of the modern-
ized complex Nuclotron-M were presented, especially at
the now planned JINR collider NICA for heavy ions and
polarized protons and deuterons (A. Nagaitsev, O. Ivanov,
S. Shimansky, S. Piyadin). These calculations and propos-
als serve actually as a basis for the project of creation, on
the base of Nuclotron-M and NICA, of the centre for
quark–gluon matter and polarization studies in the region
of energies of ~ 10 � 10 GeV for protons. The spin com-
munity presented at the workshop supported these plans to
create new unique possibilities for conducting polarization
studies at the new accelerating complex. With such possi-
bilities it will have no equal among the other centres, and
the obtained data will help us to solve the riddles of the spin
effects, which have not had the solution since the 1970s.

The workshop results were summarized in the final
talk by J. Soffer. The success of the meeting was promoted
not in the last instance by support of the Russian Founda-
tion for Basic Research, the International Organizing Com-
mittee of Spin Physics Symposia, the European Physical
Society and JINR programmes on international coopera-
tion: Heisenberg–Landau, Bogoliubov–Infeld and
Blokhintsev–Votruba. The meeting materials including the
presented talks are available at the workshop site
(http://theor.jinr.ru/~spin/2009).

A. Efremov

On 7–14 September, Varna hosted the 22nd traditional
International Symposium on Nuclear Electronics and

Computing (NEC’2009) organized jointly by JINR, CERN
and the Institute of Nuclear Research and Nuclear Energy of
the Bulgarian Academy of Sciences (INRNE, BAS, Sofia).
The Co-chairmen of the symposium were LIT Deputy Di-
rector V. Korenkov (JINR), Professor I. Vankov (INRNE,
Bulgaria) and Profesor S. Cittolin (CERN). Almost 100 sci-
entists from 13 countries attended the event, 22 participants
being 36 years old and younger (from Bulgaria, Belarus,
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22 — ìîëîæå 36 ëåò (èç Áîëãàðèè, Áåëîðóññèè, Ïîëüøè,
Ðîññèè, Ñåðáèè, Ôðàíöèè è ×åõèè). 12 ìîëîäûì ó÷å-
íûì äëÿ ó÷àñòèÿ â êîíôåðåíöèè äèðåêöèÿìè ÖÅÐÍ è
ÎÈßÈ áûëè âûäåëåíû ñïåöèàëüíûå ãðàíòû.

Ïîìèìî òðàäèöèîííûõ ñåêöèé ïî äåòåêòîðíîé è
ÿäåðíîé ýëåêòðîíèêå, êîìïüþòåðíûì ïðèëîæåíèÿì
äëÿ ôèçè÷åñêèõ èññëåäîâàíèé, òðèããåðíûì ñèñòåìàì è
ñèñòåìàì ñáîðà äàííûõ, ñèñòåìàì àâòîìàòèçàöèè è
êîíòðîëÿ â íàó÷íûõ èññëåäîâàíèÿõ, ïðîáëåìàì ëîêàëü-
íûõ è ãëîáàëüíûõ êîììóíèêàöèé è ãðèä-òåõíîëîãèÿì,
ðàáîòàëè äâå íîâûå ñåêöèè — ïî ìîíèòîðèíãó â
ãðèä-ñðåäå è èííîâàöèÿì â îáó÷åíèè ñ èñïîëüçîâàíèåì
èíôîðìàöèîííûõ òåõíîëîãèé.

Áûëî ïðåäñòàâëåíî 56 óñòíûõ äîêëàäîâ è 26 ïî-
ñòåðíûõ ïðåçåíòàöèé. Èç íèõ 17 óñòíûõ è 3 ïîñòåðíûõ
äîêëàäà áûëè ñäåëàíû ìîëîäûìè ó÷àñòíèêàìè ñèìïî-
çèóìà.

Íà îòêðûòèè êîíôåðåíöèè ïðåäñòàâèòåëü ÖÅÐÍ
äîêòîð Ò. Êóðòûêà ïîäðîáíî ðàññêàçàë î ñîñòîÿíèè è
ïëàíàõ ñîòðóäíè÷åñòâà ÖÅÐÍ ñî ñòðàíàìè Âîñòî÷íîé
Åâðîïû, à ñ äîêëàäîì î ïåðñïåêòèâàõ ðàçâèòèÿ ÎÈßÈ
âûñòóïèë ãëàâíûé ó÷åíûé ñåêðåòàðü Èíñòèòóòà
Í. À. Ðóñàêîâè÷. Ïðîô. Ñ. ×èòòîëèí, ïàòðèàðõ ñîçäà-
íèÿ òðèããåðíûõ ñèñòåì è ñèñòåì ñáîðà äàííûõ, ñäåëàë
îáçîð ñîâðåìåííîãî ñîñòîÿíèÿ ýòèõ ðàáîò íà LHC è

ïðîèëëþñòðèðîâàë åãî íà ïðèìåðå êîëëàáîðàöèè CMS,
ãäå íà ïðîòÿæåíèè ìíîãèõ ëåò îí ðóêîâîäèë ýòèì íà-
ïðàâëåíèåì ðàáîò. Åãî ó÷åíèê è êîëëåãà Ë. Ìàïåëëè,
ïîä ÷üèì ðóêîâîäñòâîì ñîçäàâàëàñü ñèñòåìà ñáîðà äàí-
íûõ äëÿ ýêñïåðèìåíòà ATLAS, ñäåëàë áëåñòÿùèé
äîêëàä ïî èòîãàì ýòèõ ðàáîò.

Â êîíöå êîíôåðåíöèè áûëè îïðåäåëåíû ëó÷øèå
ìîëîäûå äîêëàä÷èêè, êîòîðûìè ñòàëè À. Âåðõîãëÿäîâ
è Î. Äåíèñîâà (ÎÈßÈ), À. Çåìëà (Ïîëüøà), Ã. Ìèòåâ
(Áîëãàðèÿ), Ñ. ßíóø (Áåëîðóññèÿ).

«Ýêçîòè÷åñêèå ÿäðà–2009»

Ñ 28 ñåíòÿáðÿ ïî 3 îêòÿáðÿ â Ñî÷è ïðîâîäèëñÿ ìå-
æäóíàðîäíûé ñèìïîçèóì ïî îäíîìó èç âàæíåéøèõ è
íàèáîëåå èíòåíñèâíî ðàçâèâàþùèõñÿ íàïðàâëåíèé
ÿäåðíîé ôèçèêè — ôèçèêå ýêçîòè÷åñêèõ ñîñòîÿíèé
ÿäåð «EXON-2009». Åãî îðãàíèçàòîðàìè ñòàëè ÷åòûðå
êðóïíåéøèõ íàó÷íûõ öåíòðà, â êîòîðûõ óñïåøíî ðàç-
âèâàåòñÿ ýòî íàïðàâëåíèå, — Îáúåäèíåííûé èíñòèòóò
ÿäåðíûõ èññëåäîâàíèé â Äóáíå, Íàöèîíàëüíûé öåíòð
GANIL (Ôðàíöèÿ), Èññëåäîâàòåëüñêèé öåíòð RIKEN
(ßïîíèÿ) è Íàó÷íûé öåíòð ïî ôèçèêå òÿæåëûõ èîíîâ
GSI (Ãåðìàíèÿ). Ñîïðåäñåäàòåëÿìè îðãêîìèòåòà ÿâëÿ-
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Poland, Russia, Serbia, France and Czechia). The participa-
tion of 12 young scientists was supported by special grants
provided by the Directorates of CERN and JINR.

Alongside with the traditional sections on detector &
nuclear electronics, computer applications in physics re-
search, trigger systems and data acquisition systems, auto-
mated management systems for scientific research, global
networks, Grid technologies, two new sections have been
organized — on monitoring in the Grid environment and
innovations in training with the use of information
technologies.

Fifty-six oral reports and 26 posters, among them 17
oral reports and 3 posters made by young participants, were
submitted.

On the opening day, Dr T. Kurtyka (CERN) gave a de-
tailed report about the current state and plans for coopera-
tion of CERN with the countries of the Eastern Europe.
JINR Chief Scientific Secretary N. Russakovich reported
on the perspectives of the JINR development. Professor
S. Cittolin, a patriarch of trigger systems and data acquisi-
tion systems, reviewed the current status of this activity on
the LHC and illustrated it with an example of the CMS col-
laboration where during many years he has been the leader

in this area. His pupil and colleague L. Mapelli, the leader
of the ATLAS Data Acquisition System, gave a brilliant re-
port on the results of the work.

On the closing day, young participants A. Verkho-
glyadov and O. Denisova (JINR), A. Zemla (Poland),
G. Mitev (Bulgaria), and S. Yanush (Belarus) were an-
nounced the best young lecturers of the symposium.

«Exotic Nuclei — EXON 2009»

The international symposium «Exotic Nuclei —
EXON 2009», which took place in Sochi, 28 September –
2 October, was dedicated to one of the most important and
intensively developing areas of investigations in the field
of nuclear physics — the physics of nuclei in exotic states.
This symposium was organized jointly by four largest sci-
entific centres where this field is explored: the Joint Insti-
tute for Nuclear Research in Dubna, GANIL (France),
RIKEN (Japan), and GSI (Germany). The leading scientists
from these centres became co-chairmen of the Organizing
Committee — Yu. Oganessian (FLNR, JINR), S. Gales
(GANIL), T. Motobayashi (RIKEN), and S. Hofmann
(GSI).
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ëèñü Þ. Ö. Îãàíåñÿí (ÎÈßÈ), Ñ. Ãàëåñ (GANIL),
Ò. Ìîòîáàÿøè (RIKEN), Ç. Ãîôìàí (GSI).

Â ñèìïîçèóìå ïðèíÿëî ó÷àñòèå 140 ó÷åíûõ èç 24
ñòðàí ìèðà, áîëüøèíñòâî èç êîòîðûõ — âåäóùèå ó÷å-
íûå, ðàáîòàþùèå â èíñòèòóòàõ, ãäå ïðîâîäÿòñÿ èññëå-
äîâàíèÿ â îáëàñòè ÿäåðíîé ôèçèêè. Íàèáîëåå ïðåäñòà-
âèòåëüíûå äåëåãàöèè áûëè èç Ãåðìàíèè (20 ÷åëîâåê),
Ôðàíöèè (16 ÷åëîâåê), ßïîíèè (12 ÷åëîâåê), ÑØÀ (8
÷åëîâåê). Íàó÷íûå öåíòðû ýòèõ ñòðàí çàèíòåðåñîâàíû
â ðàçâèòèè ñîòðóäíè÷åñòâà ñ ÎÈßÈ è íàó÷íî-èññëåäî-
âàòåëüñêèìè èíñòèòóòàìè Ðîññèè, êîòîðûå
ïðåäñòàâëÿëè 16 ó÷àñòíèêîâ.

Íàó÷íàÿ ïðîãðàììà âêëþ÷àëà ïðèãëàøåííûå äî-
êëàäû ïî àêòóàëüíûì íàïðàâëåíèÿì ôèçèêè ýêçîòè÷å-
ñêèõ ÿäåð è íîâûì ïðîåêòàì êðóïíåéøèõ óñêîðèòåëü-
íûõ êîìïëåêñîâ è ýêñïåðèìåíòàëüíûõ óñòàíîâîê.

Â äîêëàäàõ ïî ïðîáëåìàì èññëåäîâàíèÿ ñâîéñòâ
ÿäåð ó ãðàíèö íóêëîííîé ñòàáèëüíîñòè îòìå÷àëèñü íà-
áëþäàåìûå íîâûå íåîáû÷íûå ñîñòîÿíèÿ ÿäåð ïðè âû-

ñîêèõ çíà÷åíèÿõ èçîòîïè÷åñêîãî ñïèíà — ñîîòíîøå-
íèÿ ÷èñëà ïðîòîíîâ è íåéòðîíîâ. Íàïðèìåð, áûëè
ïðåäñòàâëåíû äàííûå îá èçìåíåíèè îáùåïðèíÿòûõ ìà-
ãè÷åñêèõ ÷èñåë ïðè ïðèáëèæåíèè ê ãðàíèöàì íåéòðîí-
íîé ñòàáèëüíîñòè ÿäåð, ñîñóùåñòâîâàíèè äâóõ è áîëåå
âèäîâ äåôîðìàöèè â îäíîì è òîì æå ÿäðå, óâåëè÷åíèè
ñòàáèëüíîñòè ÿäåð çà ñ÷åò äåôîðìàöèè ïî ìåðå ïðèáëè-
æåíèÿ ê ãðàíèöàì íåéòðîííîé ñòàáèëüíîñòè, ÷òî ÷ðåç-
âû÷àéíî âàæíî äëÿ ïîíèìàíèÿ ñòàáèëüíîñòè ÷èñòî
íåéòðîííîé ìàòåðèè. 2009 ã. áûë îáúÿâëåí ÎÎÍ è
ÞÍÅÑÊÎ ãîäîì àñòðîíîìèè, ïîýòîìó áîëüøîé èíòå-
ðåñ âûçâàë äîêëàä Ñ. Êóáîíî (Òîêèéñêèé öåíòð
íàó÷íûõ èññëåäîâàíèé, ßïîíèÿ) î âîçìîæíîñòÿõ
èññëåäîâàíèé âàæíåéøèõ àñòðîôèçè÷åñêèõ ïðîáëåì ñ
èñïîëüçîâàíèåì ïó÷êîâ ðàäèîàêòèâíûõ ÿäåð.

Íà ñèìïîçèóìå êðîìå ëåãêèõ ÿäåð îáñóæäàëèñü ðå-
çóëüòàòû ïîñëåäíèõ ýêñïåðèìåíòîâ ïî ñèíòåçó è èçó÷å-
íèþ ñâîéñòâ ÿäåð ñâåðõòÿæåëûõ ýëåìåíòîâ. Âî âñåõ äî-
êëàäàõ îòìå÷àëñÿ ÷ðåçâû÷àéíî âûñîêèé óðîâåíü èññëå-
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Participants of the EXON 2009 were about 140 scien-
tists from 24 countries and JINR (Dubna). The most repre-
sentative were the delegations from Germany (20 persons),
France (16), Japan (12), and the USA (8). The scientific
centres of these countries are much interested in collabora-
tion with JINR (about 40 participants) and the institutes of
Russia, which was represented by 16 participants.

The scientific programme included invited talks on ur-
gent problems of the physics of exotic nuclei and the new
projects for large accelerator complexes and experimental
facilities.

The talks on the properties of nuclei at the limits of nu-
cleon stability reported on the newly observed unusual
states at high values of the isospin (ratios of the proton and
neutron numbers). For instance, it was reported about the

change of the «accepted» magic numbers when approach-
ing the limit of neutron stability, about the coexistence in
one and the same nucleus of two or more types of deforma-
tion, as well as about the increase of nuclear stability on ac-
count of the deformation, which is very important for the
understanding of the stability of pure neutron matter. The
year 2009 was declared by UNESCO as the year of astron-
omy — the talk of S. Kubono (Tokyo Centre of Scientific
Studies, Japan) was dedicated to investigations in this field:
he discussed the possibilities of studying important astro-
physical problems with the use of radioactive secondary
beams.

In addition to the light exotic nuclei, results of the lat-
est experiments on the synthesis and studying of the prop-
erties of superheavy elements were reported. The extreme-
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Sochi, October.
Participants of the
international symposium
«Exotic Nuclei —
EXON 2009»



äîâàíèé òðàíñóðàíîâûõ ýëåìåíòîâ, ïðîâîäèìûõ â
Äóáíå. ßðêèì ïðèìåðîì ýòîìó ÿâëÿåòñÿ ýêñïåðèìåíò
ïî ñèíòåçó 117-ãî ýëåìåíòà â êîëëàáîðàöèè ñ ó÷åíûìè
èç ëàáîðàòîðèé ÑØÀ, ïðåäîñòàâèâøèìè ìèøåííûé
ìàòåðèàë èç 249Bk. Ïîìèìî ðåçóëüòàòîâ ýêñïåðèìåíòîâ
áûëè ïðåäñòàâëåíû òåîðåòè÷åñêèå ðàáîòû, ïîñâÿùåí-
íûå ïðåäñêàçàíèþ âîçìîæíûõ ðåàêöèé ñèíòåçà è õèìè-
÷åñêèõ ñâîéñòâ ñâåðõòÿæåëûõ ýëåìåíòîâ.

Îòäåëüíûé äåíü ðàáîòû ñèìïîçèóìà áûë ïîñâÿ-
ùåí íàñòîÿùèì è áóäóùèì óñêîðèòåëüíûì êîìïëåêñàì
òÿæåëûõ èîíîâ è ðàäèîàêòèâíûõ ÿäåð â âåäóùèõ íàó÷-
íûõ öåíòðàõ ìèðà. Â ìåæäóíàðîäíûõ íàó÷íûõ öåí-
òðàõ, âûñòóïèâøèõ ñîó÷ðåäèòåëÿìè ñèìïîçèóìà, â íà-
ñòîÿùåå âðåìÿ èäåò ñîçäàíèå íîâîãî ïîêîëåíèÿ óñêîðè-
òåëåé, êîòîðûå ïîçâîëÿò çíà÷èòåëüíî ïðîäâèíóòüñÿ â

íàïðàâëåíèè ñèíòåçà è èçó÷åíèÿ ñâîéñòâ íîâûõ ýêçîòè-
÷åñêèõ ÿäåð. Îáñóæäàëèñü ïðîåêòû SPIRAL, RIKEN RI
Beam Factory, FAIR, FRIB, DRIÂs, à òàêæå ïëàíû ïî ñî-
çäàíèþ íîâîãî óñêîðèòåëüíîãî êîìïëåêñà NICA.

Áûëè ïðåäñòàâëåíû è äðóãèå óñòàíîâêè äëÿ ïîëó-
÷åíèÿ ïó÷êîâ ðàäèîàêòèâíûõ ÿäåð: ïðîåêòû ALTO
(Ôðàíöèÿ), EXYT (Èòàëèÿ), RIBRAS (Áðàçèëèÿ), RIBs
TAMU (ÑØÀ) è äð. Îáñóæäåíèå ýòèõ äîêëàäîâ ïîêàçà-
ëî, ÷òî ïó÷êè ðàäèîàêòèâíûõ ÿäåð ÿâëÿþòñÿ îñíîâíûì
èíñòðóìåíòîì äëÿ èññëåäîâàíèÿ ñâîéñòâ ÿäåðíîé
ìàòåðèè â ýêñòðåìàëüíîì ñîñòîÿíèè.

Âî âðåìÿ ðàáîòû ñèìïîçèóìà áûëî çàñëóøàíî îêî-
ëî 80 óñòíûõ è ïðåäñòàâëåíî îêîëî 40 ïîñòåðíûõ äî-
êëàäîâ. Âñå îíè áóäóò îïóáëèêîâàíû â âèäå ñïåöèàëü-
íîãî âûïóñêà Àìåðèêàíñêîãî èíñòèòóòà ôèçèêè.
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ly high level of the investigations of the superheavy ele-
ments which are carried out in Dubna and the existing
collaborations were underlined in all the reports. A striking
example is the experiment aimed at the synthesis of element
117, in collaboration with scientists from different USA
laboratories who granted the 249Bk target material. Be-
sides, theoretical papers on the predictions of possible SHE
synthesis reactions and on the chemical properties of SHE
were presented.

Another day was dedicated to reports on the present
and future heavy-ion and radioactive beam accelerator
complexes in different scientific centres. The four laborato-
ries, the co-organizers of the symposium, are at present cre-

ating a new generation of accelerators which will make it
possible to considerably improve the work on the synthesis
and studies of the properties of new exotic nuclei. The pro-
jects SPIRAL, RIKEN RI Beam Factory, FAIR, FRIB and
DRIÂs, as well as plans for the new complex NICA, were
discussed.

Some other facilities for the production of radioactive
beams were also presented: projekts ALTO (France),
EXCYT (Italy), RIBRAS (Brazil), RIBs TAMU (USA),
etc. The discussion of these talks showed that the beams of
radioactive nuclei are the basic instrument for investigation
of the properties of nuclear matter in extreme states.
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Äóáíà, 7 îêòÿáðÿ.
Ó÷àñòíèêè ñîâåùàíèÿ ïî íîâûì ïðîåêòàì ñîòðóäíè÷åñòâà NuSTAR â ðàìêàõ ïðîãðàììû FAIR (GSI, Ãåðìàíèÿ)

Dubna, 7 October. Participants of the meeting on new projects of the NuSTAR collaboration in the framework of the
FAIR programme (GSI, Germany)



Â ðàìêàõ ñèìïîçèóìà ïðîâåäåíû êðóãëûå ñòîëû,
íà êîòîðûõ îáñóæäàëèñü ðåçóëüòàòû ñîâìåñòíûõ ðàáîò
è ïåðñïåêòèâû ðàçâèòèÿ íîâûõ êîëëàáîðàöèé.

Þ. Ý. Ïåíèîíæêåâè÷

Åâðîïåéñêèé êîìèòåò ïî áóäóùèì óñêîðèòåëÿì

Î÷åðåäíîå çàñåäàíèå Åâðîïåéñêîãî êîìèòåòà ïî
áóäóùèì óñêîðèòåëÿì (R-ECFA, ÷òî îçíà÷àåò âûåçäíîå
çàñåäàíèå ñ íåïëåíàðíûìè ñåññèÿìè) ñîñòîÿëîñü â Ìî-
ñêâå è Äóáíå 9–10 îêòÿáðÿ 2009 ã. Îñíîâíîé çàäà÷åé
Åâðîïåéñêîãî êîìèòåòà ÿâëÿåòñÿ äîëãîñðî÷íîå ïëàíè-
ðîâàíèå â åâðîïåéñêèõ ñòðàíàõ (ïðåæäå âñåãî ñòðàíàõ-
ó÷àñòíèöàõ êîìèòåòà) ðàçâèòèÿ óñêîðèòåëüíîé òåõíèêè
è ñîïóòñòâóþùåãî òåõíè÷åñêîãî îáîðóäîâàíèÿ, àäå-
êâàòíûõ ïðîâîäèìûì è ïëàíèðóåìûì èññëåäîâàíèÿì
ïî ôèçèêå âûñîêèõ ýíåðãèé.

Îòêðûòîå çàñåäàíèå R-ECFA, ïðîõîäèâøåå â Ðîñ-
ñèéñêîé àêàäåìèè íàóê 9 îêòÿáðÿ, áûëî ïîñâÿùåíî ñî-
âðåìåííîìó ñîñòîÿíèþ ôèçèêè âûñîêèõ ýíåðãèé â Ðîñ-
ñèè, ðàçâèòèþ áàçû óñêîðèòåëüíîé òåõíèêè è äåòåêòî-
ðîâ ÷àñòèö.

Àêàäåìèê-ñåêðåòàðü Îòäåëåíèÿ ôèçè÷åñêèõ íàóê
(ÎÔÍ) ÐÀÍ, äèðåêòîð Èíñòèòóòà ÿäåðíûõ èññëåäîâà-

íèé (ÈßÈ) ÐÀÍ àêàäåìèê Â. À. Ìàòâååâ îñâåòèë ñîâðå-
ìåííûé ñòàòóñ ôèçèêè ÷àñòèö â Ðîññèè. Ðóêîâîäèòåëü
ñåêöèè ÿäåðíîé ôèçèêè ÎÔÍ ÐÀÍ, äèðåêòîð Èíñòèòóòà
ÿäåðíîé ôèçèêè èì. Ã. È. Áóäêåðà Ñèáèðñêîãî îòäåëå-
íèÿ (ÈßÔ ÑÎ) ÐÀÍ àêàäåìèê À. Í. Ñêðèíñêèé âûñòó-
ïèë ñ äîêëàäîì îá ó÷àñòèè ðîññèéñêèõ íàó÷íûõ öåí-
òðîâ â ðàçðàáîòêå è êîíñòðóèðîâàíèè êîìïëåêñà áîëü-
øîãî àäðîííîãî êîëëàéäåðà (LHC) è â áóäóùåì —
ñóïåð-LHC. Äèðåêòîð Îáúåäèíåííîãî èíñòèòóòà ÿäåð-
íûõ èññëåäîâàíèé (ÎÈßÈ) â Äóáíå àêàäåìèê À. Í. Ñè-
ñàêÿí ïðåäñòàâèë îáçîðíûé äîêëàä î ñîâðåìåííîì ñî-
ñòîÿíèè è ðàçâèòèè ôèçèêè âûñîêèõ ýíåðãèé â ÎÈßÈ
è, â ÷àñòíîñòè, î íîâîì ïåðñïåêòèâíîì ïðîåêòå
ÎÈßÈ — êîëëàéäåðå NICA ñ óñêîðåíèåì òÿæåëûõ èî-
íîâ äëÿ èññëåäîâàíèÿ ÿäåðíîé ìàòåðèè ïðè âûñîêèõ
òåìïåðàòóðàõ è ïëîòíîñòÿõ. Ñ îáçîðîì î ñòàòóñå è îá-
íîâëåíèè óñêîðèòåëüíîãî êîìïëåêñà â Èíñòèòóòå ôèçè-
êè âûñîêèõ ýíåðãèé (Ïðîòâèíî) âûñòóïèë ÷ë.-êîðð.
ÐÀÍ Ñ. Â. Èâàíîâ. Ïðîô. Í. Í. Àëåêñååâ ñäåëàë îáçîð-
íûé äîêëàä î ñîâðåìåííîì ñîñòîÿíèè è ðàçâèòèè ñî-
òðóäíè÷åñòâà â ðàìêàõ ïðîåêòà FAIR. Ïðîô. Þ. À. Òè-
õîíîâ ðàññêàçàë îá èññëåäîâàíèÿõ ïî ôèçèêå ÷àñòèö â
ÈßÔ ÑÎ ÐÀÍ. ×ë.-êîðð. ÐÀÍ À. Å. Áîíäàðü âûñòóïèë ñ
äîêëàäîì îá ó÷àñòèè ðîññèéñêèõ íàó÷íûõ öåíòðîâ â
ôèçè÷åñêîé ïðîãðàììå íà B-ôàáðèêàõ. Îá ó÷àñòèè
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Altogether about 80 oral presentations were given, and
about 40 posters were demonstrated. All of them will be
published in a special edition of the American Institute of
Physics.

Besides, during the symposium round-table discus-
sions were organized, where the results obtained in joint
work and possible future collaborations were considered.

Yu. Penionzhkevich

The European Committee for Future Accelerators

A regular meeting of the European Committee for Fu-
ture Accelerators (R-ECFA — a visiting nonplenary ses-
sion) was held on 9–10 October 2009 in Moscow and Dub-
na. The main aim of the Committee activities is long-term
planning of the development of accelerators and the accom-
panying equipment adequate to the present and future re-
search in high-energy physics in European countries (pri-
marily, in the member countries of the Committee).

The R-ECFA open meeting held at the Russian Acade-
my of Sciences on 9 October was dedicated to the current

status of high-energy physics in Russia and the develop-
ment of the accelerator and particle detector basis.

Academician-Secretary of the RAS Department of
Physical Sciences, Director of the RAS Institute for Nu-
clear Research Academician V. Matveev reported on the
current status of particle physics in Russia. Head of the
Section of Nuclear Physics of RAS DPS, Director of the
Budker Institute of Nuclear Physics of the RAS Siberian
Department (INP, SD) Academician A. Skrinsky made a
report on the participation of Russian scientific centres in
the design and construction of the Large Hadron Collider
complex (LHC) and the future super-LHC. Director of the
Joint Institute for Nuclear Research (JINR) in Dubna Aca-
demician A. Sissakian presented a review report on the
current status and development of high-energy physics at
JINR and, in particular, on the new advanced project of
JINR — the NICA collider to accelerate heavy ions for the
studies of nuclear matter at high temperature and density.
RAS Corresponding Member S. Ivanov made a review re-
port on the status and upgrading of the accelerator complex
of the Institute of High Energy Physics (Protvino). Profes-
sor N. Alekseev reviewed the current status and develop-
ment of cooperation in the framework of the FAIR project.

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß

CONFERENCES. MEETINGS



ÎÈßÈ è Ðîññèè â ïîäãîòîâêå ïðîåêòà ìåæäóíàðîäíîãî
ëèíåéíîãî êîëëàéäåðà (ILC) ïðîèíôîðìèðîâàë
÷ë.-êîðð. ÐÀÍ Ã. Ä. Øèðêîâ. Ñîñòîÿíèå ïðîâîäèìûõ â
Ðîññèè èññëåäîâàíèé ïî ôèçèêå ÷àñòèö â êîñìè÷åñêîì
ïðîñòðàíñòâå îñâåòèë ÷ë.-êîðð. ÐÀÍ Ã. Â. Äîìîãàöêèé.
Ïðîô. Ì. È. Ïàíàñþê ñäåëàë äîêëàä î ðîññèéñêèõ ïðî-
åêòàõ ïî èññëåäîâàíèÿì êîñìè÷åñêèõ ëó÷åé.
Ïðîô. Î. Ä. Äàëüêàðîâ âûñòóïèë ñ îáçîðîì ïðîâîäè-
ìûõ â Ôèçè÷åñêîì èíñòèòóòå èì. Ï. Í. Ëåáåäåâà ÐÀÍ
èññëåäîâàíèé ïî ôèçèêå ÷àñòèö; ïðîô. À. Ì. Çàéöåâ —
ñ äîêëàäîì îá ó÷àñòèè ðîññèéñêèõ ñïåöèàëèñòîâ â
ðàçðàáîòêå äåòåêòîðîâ íà LHC è ôèçèêå íà íîâîì êîë-
ëàéäåðå ÖÅÐÍ; ïðîô. Ë. Â. Êðàâ÷óê ðàññêàçàë îá èñ-
ñëåäîâàíèÿõ íà óñêîðèòåëüíîì êîìïëåêñå â ÈßÈ ÐÀÍ;
ïðîô. Â. Â. Ôåäîðîâ — î ïðîåêòå âûñîêîïîòî÷íîãî èñ-
ñëåäîâàòåëüñêîãî ðåàêòîðà ÏÈÊ â Èíñòèòóòå ÿäåðíîé
ôèçèêè èì. Á. Ï. Êîíñòàíòèíîâà ÐÀÍ;
ïðîô. Â. À. Èëüèí ñäåëàë îáçîð ïî ðàçâèòèþ
ðàñïðåäåëåííîé èíôîðìàöèîííî-âû÷èñëèòåëüíîé ñðå-
äû — ñèñòåìû ãðèä â Ðîññèè. Ïî èòîãàì îáçîðíûõ
äîêëàäîâ íà îòêðûòîé ñåññèè êîìèòåòîì R-ECFA áûëè
ñäåëàíû êîíêðåòíûå ïðåäëîæåíèÿ â àäðåñ ðîññèéñêèõ
íàó÷íûõ îðãàíèçàöèé.

10 îêòÿáðÿ íà çàêðûòîé óòðåííåé ñåññèè R-ECFA
ïîä ïðåäñåäàòåëüñòâîì ãëàâû ýòîãî ìåæäóíàðîäíîãî

êîìèòåòà Ò. Íàêàäû (Øâåéöàðèÿ) ñ äîêëàäàìè âûñòó-
ïèëè Ð.-Ä. Õîéåð (ÖÅÐÍ), É. Ìíèõ (DESY, Ãåðìàíèÿ),
Ì. Êàëâåòòè (Èòàëèÿ), Ê. Ëîíã (Âåëèêîáðèòàíèÿ),
Ñ. Ñòåïíåñ (Íîðâåãèÿ), Ï. Õàíñåí (Äàíèÿ), Ò. Íàêàäà
è äð.

Âå÷åðíåå çàñåäàíèå R-ECFA áûëî ïðîäîëæåíî â
Äóáíå, ãäå ïî ïðèãëàøåíèþ è ïðåäëîæåíèþ äèðåêöèè
ÎÈßÈ ïðîøëî äåòàëüíîå îáñóæäåíèå íîâîãî ïðîåêòà
NICA/MPD, êîòîðûé â íàñòîÿùåå âðåìÿ ðåàëèçóåòñÿ â
Èíñòèòóòå. Êîëëàéäåð NICA (Nuclotron-based Ion Col-
lider fAcility) ñ ìíîãîöåëåâûì äåòåêòîðîì MPD îïðåäå-
ëÿåò îñíîâíîé ñòðàòåãè÷åñêèé âåêòîð Îáúåäèíåííîãî
èíñòèòóòà â èññëåäîâàíèÿõ ïî ôèçèêå âûñîêèõ ýíåðãèé
âî âòîðîé äåêàäå XXI â. Íîâûé óñêîðèòåëü íàïðàâëåí
íà ïðåöèçèîííîå èññëåäîâàíèå ôàçîâûõ ïåðåõîäîâ
ñèëüíîâçàèìîäåéñòâóþùåé ìàòåðèè, âîçíèêàþùåé ïðè
î÷åíü âûñîêèõ òåìïåðàòóðàõ è ïëîòíîñòÿõ, ÷òî áóäåò
ñïîñîáñòâîâàòü áîëåå ãëóáîêîìó ïîíèìàíèþ ïðîöåñ-
ñîâ, ïðîèñõîäèâøèõ â ðàííåé Âñåëåííîé â ìîìåíòû,
ïîñëåäîâàâøèå ñðàçó æå ïîñëå Áîëüøîãî âçðûâà.

Â ðàáîòå ñîâìåñòíîãî çàñåäàíèÿ R-ECFA–ÎÈßÈ
ïðèíÿëè ó÷àñòèå: ñî ñòîðîíû ÎÈßÈ — äèðåêòîð Èí-
ñòèòóòà À. Í. Ñèñàêÿí, âèöå-äèðåêòîð Ð. Ëåäíèöêè,
ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷, ãëàâíûé
èíæåíåð Ã. Ä. Øèðêîâ, äèðåêòîð Ëàáîðàòîðèè ôèçèêè
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Professor Yu. Tikhonov spoke about the research in parti-
cle physics at INP of RAS SD. RAS Corresponding Mem-
ber A. Bondar made a report on the involvement of Russian
scientific centres in physics programme at B-factories.
RAS Corresponding Member G. Shirkov informed the par-
ticipants about the contribution made by JINR and Russia
to the preparation of the International Linear Collider
(ILC). RAS Corresponding Member G. Domogatsky spoke
about the research in particle physics for space studies in
Russia. Professor M. Panasyuk made a report on Russian
projects in cosmic ray studies. Professor O. Dalkarov made
a review report about the research in particle physics at the
RAS Lebedev Physics Institute; A. Zaitsev made a report
on the participation of Russian specialists in the develop-
ment of detectors for the LHC and physics at the new col-
lider at CERN; Professor L. Kravchuk spoke about re-
search at the accelerator complex of INP, RAS; Professor
V. Fedorov spoke about the project of a high-flux research
reactor PIK at the RAS Konstantinov Institute of Nuclear
Physics; Professor V. Iljin made a review of the develop-
ment of the distributed information-computer medium —
the GRID system in Russia.

On the basis of the review reports delivered at the open
R-ECFA session, action-oriented proposals were made to
the Russian scientific organizations.

On 10 October, a morning closed session of R-ECFA
was held under the chairmanship of its leader T. Nakada
(Switzerland). R.-D. Heuer (CERN), J. Mnich (DESY,
Germany), M. Calvetti (Frascati, Italy), K. Long (Great
Britain), S. Stapnes (Norway), P. Hansen (Denmark), and
T. Nakada made reports.

The evening R-ECFA session was continued in Dubna,
where a detailed discussion was initiated by the JINR Di-
rectorate on the new project NICA-MPD that is being im-
plemented at the Institute. The NICA collider (Nu-
clotron-based Ion Collider fAcility) with the multipurpose
detector MPD is the core strategic vector in the high-energy
physics research at the Joint Institute in the second decade
of the 21st century. The new accelerator is aimed at the pre-
cision studies of phase transitions of strong interacting mat-
ter that occurs at very high temperature and density. The re-
search will facilitate deeper understanding of the processes
that took place in the early Universe at the moment exactly
after the Big Bang.
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âûñîêèõ ýíåðãèé (ËÔÂÝ) ÎÈßÈ Â. Ä. Êåêåëèäçå, îò-
âåòñòâåííûå ðóêîâîäèòåëè ïðîåêòà NICA/MPD
À. Ñ. Ñîðèí, È. Í. Ìåøêîâ è Ã. Â. Òðóáíèêîâ, ñîâåòíèê
äèðåêòîðà ÎÈßÈ Ã. À. Êîçëîâ. Ñ îáçîðíûì äîêëàäîì î
ïðîåêòå NICA/MPD âûñòóïèë Ã. Â. Òðóáíèêîâ. ×ëåíû
R-ECFA ïðèíÿëè àêòèâíîå ó÷àñòèå â îáñóæäåíèè íîâîé
ñòðàòåãè÷åñêîé çàäà÷è ÎÈßÈ, âûðàçèëè ñâîþ çàèíòå-
ðåñîâàííîñòü ðÿäîì ïîëåçíûõ ïðåäëîæåíèé êàê ñ íàó÷-
íî-òåõíè÷åñêîé òî÷êè çðåíèÿ, òàê è â îðãàíèçàöèîííîì
ïëàíå, âêëþ÷àÿ øèðîêîå ìåæäóíàðîäíîå ñîòðóäíè÷å-
ñòâî. Èíîñòðàííûå ó÷àñòíèêè ñîâìåñòíîãî çàñåäàíèÿ
R-ECFA–ÎÈßÈ èìåëè òàêæå âîçìîæíîñòü ïîçíàêî-

ìèòüñÿ ñ ïëàíèðóåìûì êîìïëåêñîì NICA â ðåàëüíîñòè,
ïîñåòèâ ËÔÂÝ ÎÈßÈ, ãäå ïðîâîäèòñÿ ðåàëèçàöèÿ
ýòîãî ìàñøòàáíîãî ïðîåêòà íà áàçå äåéñòâóþùåãî óñêî-
ðèòåëÿ — íóêëîòðîíà.

×ëåíû Åâðîïåéñêîãî êîìèòåòà ïî áóäóùèì óñêîðè-
òåëÿì âûðàçèëè èñêðåííþþ áëàãîäàðíîñòü ðóêîâîä-
ñòâó ÐÀÍ, äèðåêöèè ÎÈßÈ çà âîçìîæíîñòü ïîñåòèòü
Ìîñêâó è Äóáíó äëÿ êîîðäèíàöèè è ðåàëèçàöèè ïëàíîâ
íàó÷íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà ñ èíñòèòóòàìè
Ðîññèéñêîé Ôåäåðàöèè è ÎÈßÈ â îáëàñòè óñêîðèòåëü-
íîé òåìàòèêè ôèçèêè âûñîêèõ ýíåðãèé.

Ã. À. Êîçëîâ
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The following persons on the JINR side took part in the
joint R-ECFA–JINR meeting: JINR Director A. Sissakian,
JINR Vice-Director R. Lednick�, JINR Chief Scientific
Secretary N. Russakovich, JINR Chief Engineer
G. Shirkov, VBLHEP Director V. Kekelidze, the
NICA/MPD project leaders A. Sorin, I. Meshkov and
G. Trubnikov, and JINR Director Adviser G. Kozlov.
G. Trubnikov made a review report on the NICA/MPD pro-
ject. The R-ECFA members took an active part in the dis-
cussion of the new strategic task of JINR, expressed their
interest in several scientific-technical and organizational
proposals, including wide international cooperation. For-
eign participants of the joint R-ECFA–JINR meeting could

also see the complex NICA, having visited JINR VBLHEP
where the large-scale project is being implemented on the
basis of the operating accelerator — the Nuclotron.

Members of the European Committee for Future Ac-
celerator expressed their sincere gratitude to the leaders of
the RAS and JINR Directorate for an opportunity to visit
Moscow and Dubna to coordinate and implement plans for
scientific technical cooperation with institutions in the
Russian Federation and JINR in the field of accelerator
studies in high-energy physics.

G. Kozlov
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Ñ 14 ïî 27 èþíÿ â ãîðîäå Áàóòöåíå (Ãåðìàíèÿ) ïðî-
õîäèëà Åâðîïåéñêàÿ øêîëà ïî ôèçèêå âûñîêèõ ýíåð-

ãèé, îðãàíèçîâàííàÿ ñîâìåñòíî ÖÅÐÍ è ÎÈßÈ. Íà
øêîëå áûëè ïðî÷èòàíû êóðñû ëåêöèé ïî ñîâðåìåííûì
ïðîáëåìàì ôèçèêè âûñîêèõ ýíåðãèé. Ñðåäè ëåêòî-
ðîâ — ïðîôåññîð ÈÒÔ èì. Í. Í. Áîãîëþáîâà ÍÀÍ
Óêðàèíû, ÷ëåí Ó÷åíîãî ñîâåòà ÎÈßÈ Ã. Çèíîâüåâ (êóðñ
«Ôèçèêà òÿæåëûõ èîíîâ»). Äèñêóññèÿìè ðóêîâîäèëè
ìîëîäûå ñîòðóäíèêè ÎÈßÈ Ì. Ñàâèíà è Ä. Íàóìîâ.

Â ïîñëåäíèé ëåêöèîííûé äåíü ñ äîêëàäàìè î íàó÷-
íîé ïðîãðàììå ÖÅÐÍ è ÎÈßÈ âûñòóïèëè ãåíåðàëüíûé
äèðåêòîð ÖÅÐÍ ïðîôåññîð Ð.-Ä. Õîéåð è äèðåêòîð
ÎÈßÈ àêàäåìèê ÐÀÍ À. Í. Ñèñàêÿí. Ìåæäó ðóêîâîäè-
òåëÿìè öåíòðîâ ñîñòîÿëàñü âñòðå÷à, íà êîòîðîé îíè
îáñóäèëè ðÿä âîïðîñîâ ñîòðóäíè÷åñòâà.

5-ÿ Ìåæäóíàðîäíàÿ ëåòíÿÿ øêîëà «ßäåðíûå ìåòî-

äû è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå» ïðîøëà
6–15 èþëÿ â Áðàòèñëàâå (Ñëîâàêèÿ). Åå îðãàíèçîâàëè
Óíèâåðñèòåò èì. ß. Êîìåíñêîãî (Áðàòèñëàâà), Èíñòèòóò
ýêñïåðèìåíòàëüíîé è ïðèêëàäíîé ôèçèêè ×åøñêîãî
òåõíè÷åñêîãî óíèâåðñèòåòà (Ïðàãà), ÎÈßÈ (Äóáíà) è
Óíèâåðñèòåò èì. À. Ìèöêåâè÷à (Ïîçíàíü, Ïîëüøà).

Íà ýòîò ðàç â òåìàòèêó øêîëû áûëè âêëþ÷åíû íî-
âûå íàïðàâëåíèÿ: ìåòîäû êîíäåíñèðîâàííûõ ñðåä, íà-
íîòåõíîëîãèè è ñèíõðîòðîííîå èçëó÷åíèå â íàóêàõ î
æèçíè. Â ðàáîòå øêîëû ïðèíÿëè ó÷àñòèå áîëåå 90 ñòó-
äåíòîâ, àñïèðàíòîâ è ìîëîäûõ ñïåöèàëèñòîâ èç 16
ñòðàí ìèðà. Àêöåíò áûë ñäåëàí íå òîëüêî íà îáó÷åíèè
ó÷àñòíèêîâ â ðàìêàõ ëåêöèîííûõ êóðñîâ, íî è íà ïðè-
âëå÷åíèè èõ ê äàëüíåéøåìó ñîòðóäíè÷åñòâó ñ íàó÷íû-
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The European School on High-Energy Physics was

held on 14–27 June in Bautzen (Germany). It was jointly

organized by CERN and JINR. Lecture courses on modern

problems in high-energy physics were given at the school.

Among the lecturers was Professor of the Bogoliubov Insti-

tute of Theoretical Physics of NAS of Ukraine, member of

the JINR Scientific Council G. Zinoviev («Heavy Ion

Physics»); young JINR staff members M. Savina and

D. Naumov were discussion leaders.

CERN Director-General Professor R.-D. Heuer and
JINR Director RAS Academician A. Sissakian made re-
ports on scientific programmes of CERN and JINR. The
leaders of the two centres had a meeting where they dis-
cussed cooperation issues.

On 6–15 July the 5th International Summer School

on Nuclear Physics Methods and Accelerators in Biology

and Medicine was held in Bratislava, Slovakia. It was orga-
nized by the Comenius University (Bratislava), the Institute

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
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Áðàòèñëàâà (Ñëîâàêèÿ). Ìîëîäûå ñîòðóäíèêè ËÐÁ ÎÈßÈ — ó÷àñòíèêè
5-é Ìåæäóíàðîäíîé ëåòíåé øêîëû «ßäåðíûå ìåòîäû è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå». Íà ôîòî ñëåâà Î. Â. Áåëîâ

Bratislava (Slovakia). Young JINR LRB staff members — participants of the 5th International Summer School on Nuclear Physics
Methods and Accelerators in Biology and Medicine. Left is O. Belov.



ìè ó÷ðåæäåíèÿìè, âûñòóïèâøèìè îðãàíèçàòîðàìè
ëåòíåé øêîëû.

Áîëüøîé èíòåðåñ ó÷àñòíèêîâ âûçâàëè äîêëàäû â
îáëàñòè ðàäèàöèîííîé áèîëîãèè, ñäåëàííûå äèðåêòî-
ðîì Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè ÎÈßÈ ïðî-
ôåññîðîì Å. À. Êðàñàâèíûì («Ðàäèàöèîííàÿ áèîëîãèÿ
ñ èñïîëüçîâàíèåì óñêîðåííûõ òÿæåëûõ èîíîâ») è àêà-
äåìèêîì ÐÀÍ ïðîôåññîðîì Ì. À. Îñòðîâñêèì («Ôèçè-
êî-õèìè÷åñêèå îñíîâû ïåðâè÷íûõ ïðîöåññîâ çðåíèÿ»).

Ïðîôåññîð Ë. Ïèíñêè èç Óíèâåðñèòåòà Õüþñòîíà
ïðåäñòàâèë ñåðèþ äîêëàäîâ, âûçâàâøèõ îñîáûé èíòå-
ðåñ. Â íèõ áûëè ðàññìîòðåíû âàæíûå àñïåêòû âëèÿíèÿ
êîñìè÷åñêîé ðàäèàöèè íà îðãàíèçì ÷åëîâåêà, à òàêæå
îñâåùåíû ïðîáëåìû äîçèìåòðèè è ïðèâåäåíû îöåíêè
ðèñêà ïðè äîëãîâðåìåííûõ ìåæïëàíåòíûõ ïîëåòàõ.

Íà øêîëå äîêëàäû ïðåäñòàâèëè øåñòü ìîëîäûõ ñî-
òðóäíèêîâ ËÐÁ ÎÈßÈ: Å. Â. Áàðàíîâà («Âëèÿíèå íåêî-
òîðûõ ôàêòîðîâ íà ãàììà-èíäóöèðîâàííûé àïîïòîç â
ëèìôîöèòàõ ÷åëîâåêà»), Î. Â. Áåëîâ («Ìàòåìàòè÷åñêîå
ìîäåëèðîâàíèå èíäóöèðîâàííîãî ìóòàöèîííîãî ïðî-
öåññà â áàêòåðèàëüíûõ êëåòêàõ»), Å. À. Áåëÿêîâà («Èñ-
ñëåäîâàíèå in vitro äåéñòâèÿ ìàëûõ äîç ãàììà-ðàäèà-
öèè è ëèïèäà À íà àêòèâíîñòü ëèìôîöèòîâ ÷åëîâåêà»),
Å. Ì. Çàéöåâà («Ñðàâíèòåëüíûé àíàëèç in vitro ÷óâ-
ñòâèòåëüíîñòè ëèìôîöèòîâ ÷åëîâåêà ê èçëó÷åíèÿì ñ

ðàçíîé ËÏÝ»), À. Í. Êîêîðåâà («Ýôôåêòû ìóòàöèè
rad53 íà èíäóêöèþ äåëåöèé ó ãàïëîèäíûõ øòàììîâ
äðîææåé Saccharomyces cerevisiae ïîñëå óëüòðàôèîëå-
òîâîãî è ãàììà-îáëó÷åíèÿ»), Ì. À. Òó÷èíà («Äèíàìèêà
SOS-îòâåòà â áàêòåðèàëüíûõ êëåòêàõ uvr-ìóòàíòîâ
Escherichia coli ïîä âîçäåéñòâèåì óëüòðàôèîëåòîâîãî
îáëó÷åíèÿ»).

Áûëî ïðîâåäåíî òåñòèðîâàíèå ó÷àñòíèêîâ ïî
îñíîâíûì òåìàì, îñâåùåííûì â ðàìêàõ ëåêöèé. Îðãà-
íèçàòîðû îòìåòèëè âûñîêèé óðîâåíü çíàíèé ó÷àñòíè-
êîâ èç Ðîññèè. Ïîñëå îêîí÷àíèÿ êóðñà ëåêöèé âñåì
ó÷àñòíèêàì áûëè âðó÷åíû ñåðòèôèêàòû 5-é Ìåæäóíà-
ðîäíîé ëåòíåé øêîëû «ßäåðíûå ìåòîäû è óñêîðèòåëè â
áèîëîãèè è ìåäèöèíå».

Øêîëà ïðîâîäèëàñü ïðè ïîääåðæêå Èíñòèòóòà èí-
æåíåðîâ ýëåêòðîòåõíèêè è ýëåêòðîíèêè (IEEE), Îáùå-
ñòâà ó÷åíûõ â îáëàñòè ÿäåðíîé ôèçèêè è ôèçèêè ïëàç-
ìû (IEEE-NPSS), Ìèíèñòåðñòâà îáðàçîâàíèÿ Ñëîâà-
êèè, Èíñòèòóòà ýëåêòðîòåõíè÷åñêèõ èññëåäîâàíèé è
ðàçðàáîòîê (EVPU), Ñëîâàöêîãî ôèçè÷åñêîãî îáùåñòâà
è Ñëîâàöêîãî ÿäåðíîãî îáùåñòâà.

Ñ 20 ïî 29 èþëÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-
çèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà 7-ÿ Ìåæäóíà-

ðîäíàÿ ëåòíÿÿ øêîëà ïî ñîâðåìåííîé ìàòåìàòè÷å-
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of Experimental and Applied Physics of the Czech Techni-
cal University (Prague), the Joint Institute for Nuclear Re-
search (Dubna), and the Adam Mickiewicz University (Poz-
nan, Poland).

This time, the subject range of the school was extended
to include condensed matter methods, nanotechnologies
and synchrotron radiation in life sciences. The school was
attended by more than 90 students, postgraduates, and
young specialists of 16 countries of the world. A special fea-
ture of this school was that not only did its participants at-
tend a lecture course, but they also were acquainted with the
prospects for further cooperation with the institutions which
organized the school.

Great interest among the school participants was
aroused by the talks on radiation biology given by
E. Krasavin, «Radiation Biology with Accelerated Heavy
Ions», and by M. Ostrovsky, «Physical-Chemical Basis of
the Primary Processes of Vision».

Special attention was paid to a series of talks by
Professor L. Pinsky of the University of Houston, which
concerned important aspects of the effect of space radiation
on the human organism and specific issues of dosimetry

and evaluation of risk for spacecraft crew members during
long interplanetary flights.

Six young scientists of the JINR Laboratory of Radia-
tion Biology made reports to the school: E. Baranova,
«Evaluation of the Influence of Some Factors on Gam-
ma-Induced Apoptosis in Human Peripheral Blood Lym-
phocytes»; O. Belov, «Mathematical Modeling of the In-
duced Mutation Process in Bacterial Cells»; E. Belyakova,
«Effect of Low-Dose Gamma Irradiation together with the
Lipid A on the Human Leukocytes Activities In Vitro»;
E. Zaytseva, «Comparative In Vitro Analysis of the Sensi-
tivity of Human Lymphocytes Exposed to Radiation of Dif-
ferent LET»; A. Kokoreva, «Effects of the rad53 Mutation
on Deletion Induction in Haploid Yeast Saccharomyces

cerevisiae after UV and Gamma Irradiation»; and
M. Tuchina, «Dynamics of SOS Response in uvr-Mutants
of Escherichia coli Cells under Ultraviolet Irradiation».

During the school, its participants were tested in the
main subjects of the lectures. The school organizers noted
high performance of the Russian participants. In conclu-
sion, the participants of the Fifth International Summer
School on Nuclear Physics Methods and Accelerators in
Biology and Medicine got the school certificates.

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
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ñêîé ôèçèêå. Ýòà øêîëà — î÷åðåäíîå ìåðîïðèÿòèå â
ðàìêàõ ïîñòîÿííî äåéñòâóþùåé Äóáíåíñêîé ìåæäóíà-
ðîäíîé øêîëû ñîâðåìåííîé òåîðåòè÷åñêîé ôèçèêè
(DIAS-TH). Ìàòåìàòè÷åñêàÿ ôèçèêà — òðàäèöèîííîå
íàïðàâëåíèå èññëåäîâàíèé Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè, èíèöèèðîâàííîå Í. Í. Áîãîëþáîâûì, 100-ëå-
òèå ñî äíÿ ðîæäåíèÿ êîòîðîãî îòìå÷àëîñü â 2009 ã.

Â ïðîãðàììå øêîëû — êóðñû ëåêöèé âåäóùèõ ðîñ-
ñèéñêèõ è çàðóáåæíûõ ó÷åíûõ ïî ñóïåðñèììåòðèè, ñó-
ïåðñòðóíàì, ñóïåðãðàâèòàöèè è èçáðàííûì ïðîáëåìàì
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The school was sponsored by the Institute of Electrical
and Electronics Engineers (IEEE), the IEEE Nuclear and
Plasma Sciences Society, the Slovak Ministry of Educa-
tion, the Electrotechnical Research and Projecting Institute
(Slovakia), the Slovak Physical Society, and the Slovak
Nuclear Society.

The 7th International Summer School on Modern

Mathematical Physics was held on 20–29 July at the Bo-
goliubov Laboratory of Theoretical Physics of the Joint In-

stitute for Nuclear Research. It was a regular meeting in the
framework of the long-term project «Dubna International
Advanced School of Theoretical Physics» (DIAS-TH).

It should be emphasized that Mathematical Physics is a
traditional area of activity initiated by Nikolai Nikolaevich
Bogoliubov at the Bogoliubov Laboratory, whose cente-
nary was celebrated on 21 August this year.

The topics of the school included supersymmetry, su-
perstrings, supergravity, and selected problems of gravity

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà,

20 èþëÿ. Îòêðûòèå
7-é Ìåæäóíàðîäíîé ëåòíåé

øêîëû ïî ñîâðåìåííîé
ìàòåìàòè÷åñêîé ôèçèêå

Bogoliubov Laboratory of
Theoretical Physics, 20 July.

Opening of the 7th International
Summer School on Modern

Mathematical Physics

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà, 15 îêòÿáðÿ.
Ó÷àñòíèêè Âñåðîññèéñêîé
íàó÷íîé øêîëû äëÿ ìîëîäåæè
«Ñîâðåìåííàÿ íåéòðîíîãðàôèÿ:
ìåæäèñöèïëèíàðíûå
èññëåäîâàíèÿ íàíîñèñòåì è
ìàòåðèàëîâ»

Frank Laboratory of Neutron
Physics,
15 October. Participants of the
All-Russian scientific school for
youth «Modern Neutron Diffraction
Technique: Interdisciplinary
Research of Nanosystems and
Materials»



ØÊÎËÛ. ÑÅÌÈÍÀÐÛ

SCHOOLS. SEMINARS

ÍÎÂÛÅ ÏÓÁËÈÊÀÖÈÈ

NEW PUBLICATIONS

ãðàâèòàöèè è êîñìîëîãèè. Ñëóøàòåëÿìè
øêîëû áûëè 60 ñòóäåíòîâ ñòàðøèõ êóð-
ñîâ, àñïèðàíòîâ è ìîëîäûõ ó÷åíûõ èç
Àðìåíèè, Áîëãàðèè, Ãåðìàíèè, Ðîññèè,
Óêðàèíû, ×åõèè, ÞÀÐ è ÎÈßÈ.

Øêîëà îðãàíèçîâàíà ïðè ôèíàíñî-
âîé ïîääåðæêå Îáùåñòâà èì. Ã. Ãåëüì-
ãîëüöà íàó÷íî-èññëåäîâàòåëüñêèõ öåíò-
ðîâ Ãåðìàíèè, Ðîññèéñêîãî ôîíäà ôóíäà-
ìåíòàëüíûõ èññëåäîâàíèé, ôîíäà
Äìèòðèÿ Çèìèíà «Äèíàñòèÿ» è ÎÈßÈ.

Ñ ëåêöèÿìè è äðóãèìè ìàòåðèàëàìè
øêîëû ìîæíî îçíàêîìèòüñÿ íà ñàéòå:
http://theor.jinr.ru/~diastp/
summer09/WebSite1/lectures.htm

� Nuclear Structure and Related Topics: Contributions of the International
Conference, Dubna, June 30 – July 4, 2009. — Dubna: JINR, 2009. —
129 p. — (JINR; E4-2009-62). — Bibliogr.: end of papers. Spread head:
JINR, Bogoliubov Lab. of Theoretical Physics.

� Mathematical Modeling and Computational Physics (MMCP’2009):
Book of Abstracts of the International Conference, Dubna, July 7–11,
2009. — Dubna: JINR, 2009. — 228 p. — (JINR; D11-2009-88). —
Bibliogr.: end of chapters. Spread head: Joint Institute for Nuclear Re-
search. Lab. of Information Technologies.

� International Conference on Selected Problems of Modern Physics (13;
2008; Dubna). XIII International Conference on Selected Problems of
Modern Physics. Dedicated to the 100th anniversary of the birth of
D. I. Blokhintsev (1908–1979), Dubna, June 23–27, 2008: Proceedings
of the Conference / Eds.: B. M. Barbashov and S. M. Eliseev. — Dubna:
JINR, 2009. — 413 p.: ill. — (JINR; E1,2-2009-36). — Bibliogr.: end of
papers.

� Áîãîëþáîâ Íèêîëàé Íèêîëàåâè÷. Ñîáðàíèå íàó÷íûõ òðóäîâ: â 12 ò.
/ Îòâ. ðåä.: À. Ä. Ñóõàíîâ. — Ì.: Íàóêà, 2005–2009. — (Êëàññèêè
íàóêè).

Ò. 11: Êâàíòîâàÿ òåîðèÿ. Îáùèå ïðèíöèïû êâàíòîâîé òåîðèè ïîëÿ /
Íèêîëàé Íèêîëàåâè÷ Áîãîëþáîâ, Àíàòîëèé Àëåêñååâè÷ Ëîãóíîâ,
Àíàòîëèé Èâàíîâè÷ Îêñàê è Èâàí Òîäîðîâè÷ Òîäîðîâ; Ðåä.:
Ä. Â. Øèðêîâ, À. Ä. Ñóõàíîâ è À. È. Îêñàê. — 2008. — 1006 ñ.:
èë. — Áèáëèîãð. â êîíöå ðàáîò.

Ò. 12: Êâàíòîâàÿ òåîðèÿ. Òåîðèÿ ýëåìåíòàðíûõ ÷àñòèö, 1963–1985 /
Íèêîëàé Íèêîëàåâè÷ Áîãîëþáîâ; Ðåä. Â. À. Ìàòâååâ è À. Ä. Ñóõà-
íîâ. — 2009. — 783 ñ.: èë. — Áèáëèîãð. â êîíöå ðàáîò; ñ. 705–711;
ïîëíûé áèáëèîãð. ñïèñîê òðóäîâ Í. Í. Áîãîëþáîâà: ñ. 712–759.

Bogoliubov Nikolai Nikolaevich. Collection of Scientific Works: in
12 v. / Editor-in-chief: A. D. Sukhanov. — M.: Nauka, 2005–2009. —
(Classics of Science).

V. 11: Quantum Theory. General Principles of Quantum Field Theory /
Nikolai Nikolaevich Bogoliubov, Anatolij Alekseevich Logunov, Ana-
tolij Ivanovich Oksak and Ivan Todorovich Todorov; Eds.:
D. V. Shirkov, A. D. Sukhanov and A. I. Oksak. — 2008. — 1006 p.:
ill. Bibliogr.: end of papers.

V. 12: Quantum Theory. Elementary Particle Theory, 1963–1985 / Niko-
lai Nikolaevich Bogoliubov; Ed.: V. A. Matveev and
A. D. Sukhanov. — 2009. — 783 p.: ill. — Bibliogr.: end of papers;
pp. 705–711; full bibliogr. list of works by N. N. Bogoliubov:
pp. 712–759.

� Íèêîëàé Íèêîëàåâè÷ Áîãîëþáîâ: Ê 100-ëåòèþ ñî äíÿ ðîæäåíèÿ /
Ñîñò.: Ã. À. Êîçëîâ, Á. Ì. Ñòàð÷åíêî è À. Ä. Ñóõàíîâ; Îáù. ðåä.:
À. Í. Ñèñàêÿí. — Äóáíà: ÎÈßÈ, 2009. — 86 ñ., [26] ñ. ôîòî. —
(ÎÈßÈ; 2009-64). — Ïîëíûé áèáëèîãð. ñïèñîê òðóäîâ Í. Í. Áîãî-
ëþáîâà: ñ. 29–72; ñïèñîê ðàáîò, âêëþ÷. â Ñîáðàíèå íàó÷. òðóäîâ â
12 ò.: ñ. 79–85. — Â íàäçàã.: ÐÀÍ, ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà; Îáú-
åäèíåííûé èí-ò ÿäåðíûõ èññëåäîâàíèé.
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and cosmology. The lecturers at the school
were both Russian and foreign scientists of
international recognition.

The school attracted around 60 senior
students, postgraduates and young scien-
tists from Armenia, Bulgaria, Czech Repub-
lic, Germany, Russia, the Republic of South
Africa, Ukraine, and JINR. The school was
organized under the support of the
Helmholtz Association, the Russian Foun-
dation for Basic Research, the «Dinastiya»
Foundation, and JINR.

The lectures and other materials of the
school are available at the web site
http://theor.jinr.ru/~diastp/
summer09/WebSite1/lectures.htm
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Nikolai Nikolaevich Bogoliubov: To the centenary of the
birth / Comp. by G. A. Kozlov, B. M. Starchenko and
A. D. Sukhanov; Gen. edit.: A. N. Sissakian. — Dubna:
JINR, 2009. — 86 p., [26] p. photo. — (JINR;
2009-64). — Full bibliogr. list of works by N. N. Bogoli-
ubov: pp. 29–72; list of papers incl. into Collection of
Scientif. Works in 12 v.: pp. 79–85. — Spread head:
RAS, Lomonosov MSU; Joint Institute for Nuclear Re-
search.

� Bogoliubov N. N. Problems of the Theory of Dispersion
Relations / N. N. Bogoliubov, B. V. Medvedev and
M. C. Polivanov; Preface: A. D. Sukhanov. — Reprint
ed. — Dubna: JINR, 2009. — 119 p.

� International Bogoliubov Conference «Problems of The-
oretical and Mathematical Physics», dedicated to the
100th anniversary of N. N. Bogoliubov’s birth,
Aug. 21–27, 2009, Moscow. — Dubna, Russian Federa-
tion: Book of Abstracts. — Dubna: JINR, 2009. —
298 p.: ill. — (JINR; E2,5,17-2009-107). — Bibliogr.:
end of papers.

� Ìàòâååâ Â. À., Ñèñàêÿí À. Í., Ñóõàíîâ À. Ä. Íèêîëàé
Íèêîëàåâè÷ Áîãîëþáîâ — êîðèôåé ñîâðåìåííîé òå-
îðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè. — Äóáíà:
ÎÈßÈ, 2009. — 59 ñ. — (ÎÈßÈ; 2009-93; Ê 100-ëå-
òèþ Í. Í. Áîãîëþáîâà). — Áèáëèîãð.: ñ. 26–33,
53–59. — Òåêñò ïàðàë. íà ðóñ. è àíãë. ÿç.

Matveev V. A., Sissakian A. N., Sukhanov A. D. Nikolai
Nikolaevich Bogoliubov — a Luminary of Modern The-
oretical and Mathematical Physics. — Dubna: JINR,
2009. — 59 p. — (JINR; 2009-93; To the centenary of
the birth of N. N. Bogoliubov). — Bibliogr.: pp. 26–33,
53–59. — Russ. / Engl. parallel text.

� Ñèñàêÿí À. Í. Ó÷èòåëü. Ñòðàíèöû ïàìÿòè. — Äóáíà:
ÎÈßÈ, 2009. — 12 ñ., [1] ñ. ïîðòð. — (Ê 100-ëåòèþ
Í. Í. Áîãîëþáîâà).

Sissakian A. N. Teacher. Pages of Reminiscences. —
Dubna: JINR, 2009. — 12 p., [1] p. portr. — (To the cen-
tenary of the birth of N. N. Bogoliubov).

� Òàâõåëèäçå À. Í. Í. Í. Áîãîëþáîâ (Øòðèõè ê ïîðòðå-
òó). — Äóáíà: ÎÈßÈ, 2009. — 11 ñ., [1] ñ. ïîðòð. —
(ÎÈßÈ; 2009-92; Ê 100-ëåòèþ Í. Í. Áîãîëþáîâà).

Tavkhelidze A. N. N. N. Bogoliubov (Touches to the Por-
trait). — Dubna: JINR, 2009. — 11 p., [1] p. portr. —
(JINR; 2009-92; To the centenary of the birth of
N. N. Bogoliubov).

� International Symposium on Exotic Nuclei (EXON-
2009), Sochi, Russia, Sept. 28 – Oct. 2, 2009: Ab-
stracts. — Dubna: JINR, 2009. — 118 p.: ill. — (JINR;
E7-2009-89). — Bibliogr.: end of papers.

�Øèðêîâ Ä. Â. Âñïîìèíàÿ î Íèêîëàå Íèêîëàåâè÷å. —
Äóáíà: ÎÈßÈ, 2009. — 31 ñ., [1] ñ. ïîðòð. — (ÎÈßÈ;
2009-91; Ê 100-ëåòèþ Í. Í. Áîãîëþáîâà). — Áèáëè-
îãð.: ñ. 30–31.

Shirkov D. V. Remembering Nikolai Nikolaevich. —
Dubna: JINR, 2009. — 31 p., [1] p. portr. — (JINR;
2009-91; To the centenary of the birth of
N. N. Bogoliubov). — Bibliogr.: pp. 30–31.

� Áîãîëþáîâ Í. Í. Èçáðàííûå óíèâåðñèòåòñêèå ëåê-
öèè / Ðåä.-ñîñò.: À. Ä. Ñóõàíîâ. — Ì.: Èçä-âî Ìîñê.
óí-òà, 2009. — 775 ñ.: èë.

Bogoliubov N. N. Selected University Lectures / Ed. and
comp. by A. D. Sukhanov. — M.: Mosk. Gos. Univ.,
2009. — 775 p.: ill.

� Advanced Research Workshop on High Energy Spin
Physics (13; 2009; Dubna). XIII Advanced Research
Workshop on High Energy Spin Physics (Dubna-
Spin-09), Dubna, Sept. 1–5, 2009: Abstracts. — Dubna:
JINR, 2009. — 48 p. — (JINR; Å1,2-2009-106). — Bib-
liogr.: end of papers.

� International Symposium on Nuclear Electronics &
Computing (22; 2009; Varna). XXII International Sym-
posium on Nuclear Electronics & Computing
(NEC’2009), Varna, Bulgaria, Sept. 7–14, 2009: Book of
Abstracts. — Dubna: JINR, 2009. — 61 p. — (JINR;
Å10,11-2009-116).

� Àêèìîâ Þ. Ê. Ïîëóïðîâîäíèêîâûå äåòåêòîðû ÿäåð-
íûõ èçëó÷åíèé. — Äóáíà: ÎÈßÈ, 2009. — 277 ñ.:
èë. — (ÎÈßÈ; 2008-122). — Áèáëèîãð.:
ñ. 253–277. — Â íàäçàã.: Îáúåäèíåííûé èí-ò ÿäåðíûõ
èññëåäîâàíèé. — Ïîñâÿùàåòñÿ 60-ëåòèþ Ëàáîðàòî-
ðèè ÿäåðíûõ ïðîáëåì ÎÈßÈ.

Akimov Yu. K. Semiconductor Detectors of Nuclear Ra-
diation. — Dubna: JINR, 2009. — 277 p.: ill. — (JINR;
2008-122). — Bibliogr.: pp. 253–277. — Spread head:
Joint Institute for Nuclear Research. — Dedicated to the
60th anniversary of the JINR Laboratory of Nuclear
Problems.

� Òîëìåí Ð. ×. Îòíîñèòåëüíîñòü, òåðìîäèíàìèêà è
êîñìîëîãèÿ / Ïåð. ñ àíãë.: Â. Ì. Äóáîâèê è
Â. Ê. Èãíàòîâè÷; Ðåä.: ß. À. Ñìîðîäèíñêèé. — Èçä.
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2-å, èñïð. — M.: URSS, 2009. — 520 ñ. — (Ôèçè-
êî-ìàòåìàòè÷åñêîå íàñëåäèå: ôèçèêà (îáùàÿ òåîðèÿ
îòíîñèòåëüíîñòè)). — Áèáëèîãð.: ñ. 512–514.

Tolman R. C. Relativity, Thermodynamics and Cosmo-
logy / Trans. from English: V. M. Dubovik and V. K. Ig-
natovich; Ed.: Ya. A. Smorodinsky. — 2nd ed., corr. —
M.: URSS, 2009. — 520 p. — (Heritage of Physics and
Mathematics Physics: (general relativity theory)). —
Bibliogr.: pp. 512–514.

� Expected Performance of the ATLAS Experiment: De-
tector, Trigger and Physics / G. Aad, I. N. Aleksandrov,
A. Barashkou, D. Y. Bardin, V. A. Bednyakov,
I. R. Boyko, J. A. Budagov, G. A. Chelkov, V. F. Chep-
urnov, D. V. Dedovich, M. Demichev, G. L. Glonti,
M. I. Gostkin, N. Grigalashvili, Y. Gusakov, Y. Ilyu-
shenka, L. V. Kalinovskaya, M. Y. Kazarinov, G. D. Ke-
kelidze, D. Kharchenko, N. Khovanskiy, E. Khramov,
V. Kolesnikov, V. M. Kotov, V. Kruchonak, Z. V. Krum-
shteyn, V. Kukhtin, E. Ladygin, A. B. Lazarev,
I. D. Manjavidze, I. A. Minashvili, M. Mineev, K. Niko-
laev, A. G. Olchevski, V. D. Peshekhonov, V. M. Ro-
manov, L. Rumyantsev, N. A. Russakovich, R. Sadykov,
A. N. Sissakian, N. D. Topilin, V. B. Vinogradov,
A. Zhemchugov [et al.]. — Geneva: CERN, 2008. —
(CERN-OPEN; 2008-020).

V. 1: Performance. — 2008. — XXIV, 722 p.: ill. — Bib-
liogr.: end of chapters. http://cdsweb.cern.ch/record/
1125884/files/CERN-OPEN-2008-020.pdf

V. 2: Standard Model, Top Quark, B-physics. —
2008. — VI, pp. 723–1196: ill. — Bibliogr.: end of pa-

pers. http://cdsweb.cern.ch/record/1125884/files/
CERN-OPEN-2008-020.pdf

V. 3: Higgs Boson, Supersymmetry, Exotic Processes. —
2008. — VI, pp. 1197–1828: ill. — Bibliogr.: end of
chapters. http://cdsweb.cern.ch/record/1125884/
files/CERN-OPEN-2008-020.pdf

� Ïàòîí Á. Å. Âåëèêèé ó÷åíûé. — Äóáíà: ÎÈßÈ,
2009. — 8 ñ., [1] ñ. ôîòî. — (Ê 100-ëåòèþ Í. Í. Áîãî-
ëþáîâà).

Paton B. E. Great Scientist. — Dubna: JINR, 2009. —
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