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

Â èþëå äðåéôîâûå êàìåðû çàâåðøèâøåãîñÿ â

ÖÅÐÍ ýêñïåðèìåíòà NA48 áûëè ïåðåâåçåíû â ÎÈßÈ

äëÿ èñïîëüçîâàíèÿ â ïðîåêòå MPD íà ñîçäàâàåìîì óñ-

êîðèòåëüíîì êîìïëåêñå NICA. Â ðàìêàõ ýòîãî ìåðî-

ïðèÿòèÿ ÖÅÐÍ ïîñåòèë è. î. äèðåêòîðà ÎÈßÈ

ïðîôåññîð Ì. Èòêèñ. 22 èþëÿ ñîñòîÿëàñü åãî âñòðå÷à ñ

äèðåêòîðîì ÖÅÐÍ ïðîôåññîðîì Ð. Õîéåðîì è ïîñåùå-

íèå ýêñïåðèìåíòàëüíîãî ïàâèëüîíà NA62.

Äðåéôîâûå êàìåðû ýêñïåðèìåíòà NA48 áûëè ñî-

çäàíû â 2000 ã. è óñïåøíî ôóíêöèîíèðîâàëè äî îêîí÷à-

íèÿ ïðîåêòà â 2008 ã., ÿâëÿÿñü îäíèì èç êëþ÷åâûõ ýëå-

ìåíòîâ ýêñïåðèìåíòàëüíîé óñòàíîâêè, ïîêàçàâøåé

íàèáîëåå ÿðêèå çà ïîñëåäíåå äåñÿòèëåòèå ðåçóëüòàòû

ïî èçó÷åíèþ ÑÐ-íàðóøåíèÿ â ñëàáûõ ðàñïàäàõ. Ïîäïè-

ñàííîå â ÿíâàðå 2010 ã. äèðåêòîðàìè ÖÅÐÍ è ÎÈßÈ

ïðîôåññîðîì Ð. Õîéåðîì è àêàäåìèêîì À. Ñèñàêÿíîì

ãåíåðàëüíîå ñîãëàøåíèå î ñîòðóäíè÷åñòâå äàëî íîâóþ

æèçíü ýòîìó âûñîêîòåõíîëîãè÷íîìó îáîðóäîâàíèþ è

âîçìîæíîñòü ÖÅÐÍ ó÷àñòâîâàòü â ïðîåêòå NICA — êàê

â åãî óñêîðèòåëüíîé ÷àñòè, òàê è â ñîçäàíèè ýêñïåðè-

ìåíòàëüíûõ óñòàíîâîê è ïîäãîòîâêå ïðîãðàììû èññëå-

äîâàíèé.

Ãåîìåòðèÿ è õàðàêòåðèñòèêè êàìåð ïîçâîëÿò èñ-

ïîëüçîâàòü èõ â êà÷åñòâå ýëåìåíòîâ òðåêîâîé ñèñòåìû

«ýíäêàïà» ñîçäàâàåìîé â ÎÈßÈ óñòàíîâêè MPD. Â ãî-

òîâÿùåìñÿ â ÖÅÐÍ ýêñïåðèìåíòå ïî ïðîãðàììå èññëå-

äîâàíèé ñâåðõðåäêèõ ðàñïàäîâ NA62, ÿâëÿþùåìñÿ

ïðîäîëæåíèåì NA48, ñóùåñòâóþùèå äðåéôîâûå êàìå-

ðû íå ìîãóò áûòü èñïîëüçîâàíû, ïîñêîëüêó ïîñòàâëåí-

íàÿ â NA62 çàäà÷à òðåáóåò ìèíèìèçàöèè âåùåñòâà â

óñòàíîâêå. Â êîíöåïöèþ æå óñòàíîâêè MPD äàííûé äå-

òåêòîð âïèñûâàåòñÿ ïî âñåì ñâîèì ïàðàìåòðàì.

Ñòîèò îòìåòèòü ïðåêðàñíóþ îðãàíèçàöèþ äîñòàâ-

êè êàìåð èç Åâðîïû â Ðîññèþ â óñëîâèÿõ àíîìàëüíîé

æàðû. Ïî ðàñ÷åòàì ãëàâíîãî êîíñòðóêòîðà ïðîåêòà

NICA Í. Òîïèëèíà áûëè èçãîòîâëåíû ïëàòôîðìà è êîí-

òåéíåðû, îáåñïå÷èâøèå ñîõðàííîñòü îáîðóäîâàíèÿ â

ïðîöåññå òðàíñïîðòèðîâêè. Áðèãàäû ìîíòàæíèêîâ è

êðàíîâùèêè ÖÅÐÍ è ÎÈßÈ áëåñòÿùå ñïðàâèëèñü ñ

óïàêîâêîé, ïîãðóçêîé è ðàçãðóçêîé êàìåð, ñèñòåìû èõ

ãàçîâîãî îáåñïå÷åíèÿ è ýëåêòðîíèêè. Îáùåå ðóêîâîä-

ñòâî ðàáîòàìè îñóùåñòâëÿë ñîòðóäíèê îòäåëà MPD

ËÔÂÝ Â. Ãîëîâàòþê, îãðîìíóþ ïîìîùü îêàçàëè ïðåä-

ñòàâèòåëü ÎÈßÈ â ÖÅÐÍ Â. Êàðæàâèí è Ì. Ñàâèíî. Â

íàñòîÿùåå âðåìÿ âåäåòñÿ ïîäãîòîâêà êàìåð ê ðàáîòå â

ýêñïåðèìåíòàëüíîì çàëå óñêîðèòåëüíîãî êîìïëåêñà

Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé.
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Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Veksler and Baldin Laboratory
of High Energy Physics

In July 2010 the drift chambers of the NA48 experi-

ment, which had just been completed at CERN, were trans-

ported to JINR, for the MPD project at the accelerator com-

plex NICA. On this occasion, JINR Acting Director Profes-

sor M. Itkis arrived at CERN. On 22 July he met CERN

Director-General Professor R. Heuer and visited the NA62

experimental hall.

The drift chambers of the NA48 experiment were

made in 2000 and operated successfully till the completion

of the project in 2008. They were one of the key elements of

the experimental set-up which showed most exciting re-

sults on studying CP violation in weak interactions during

the last decade. The general agreement on co-operation

signed in January this year by CERN Director-General

R. Heuer and JINR Director A. Sissakian reanimated this

advanced technological equipment as it opened an opportu-

nity for CERN to take part in the NICA project, in its accel-

erator part, as well as in the construction of experimental

set-ups drafting the research programme.

The geometry and characteristics of the detectors’ pa-

rameters will allow one to use them as elements of the

«endcup» tracking system for the MPD set-up at JINR. The

new experiment, NA62, at CERN on the research pro-

gramme of super rare decays, which follows the NA48 pro-

ject, does not employ the NA48 chambers, as one of the re-

quirements for the new experiment is to minimize sub-

stance in the set-up. However, the MPD concept accepts

this equipment in all its parameters.

Special mention should be given to the splendid orga-

nization of the chambers’ delivery from CERN to Russia in

the conditions of the anomalously hot summer this year.

Chief Engineer of the NICA project N. Topilin designed a

dedicated platform and containers which were manufac-

tured to provide safety in the equipment transportation.

Teams of assemblers and crane-operators from CERN and

JINR excellently packed, loaded and unpacked the cham-

bers, their gas supply systems and electronics. V. Golo-

vatyuk, an MPD division staff member at LHEP, performed

the general management of the procedure. Much assistance

was rendered by the JINR representative at CERN V. Kar-

javin and M. Savino. The chambers are now being prepared

for operation in the experimental hall of the Laboratory of

High Energy Physics.
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ÖÅÐÍ, èþëü.

Ì. Ã. Èòêèñ è Ð. Õîéåð

(âòîðîé è òðåòèé

ñëåâà)

â ýêñïåðèìåíòàëüíîì

çàëå NA62

CERN, July. M. Itkis

and R. Heuer (second

and third from left) in

the NA62 experimental

hall

Äóáíà, èþëü. Ðàçãðóçêà êàìåð NA48 â ýêñïåðèìåíòàëüíîé

çîíå ËÔÂÝ
Dubna, July. NA48 chambers are unpacked in the LHEP

experimental area
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Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Êâàçèïîòåíöèàëüíûå óðàâíåíèÿ øèðîêî ïðèìåíÿ-

þòñÿ äëÿ ðåëÿòèâèñòñêîãî îïèñàíèÿ ñèñòåìû äâóõ ÷à-

ñòèö, íàïðèìåð, êâàðêà è àíòèêâàðêà. Ñ èñïîëüçîâà-
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èññëåäîâàíû ðåøåíèÿ êðàåâûõ çàäà÷ äëÿ êâàçèïîòåí-

öèàëüíîãî óðàâíåíèÿ ñ êóëîíîâñêèì ïîòåíöèàëîì, ñî-

äåðæàùåãî îïåðàòîð ch i
d

dr
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�
�, ïðè ðàçëè÷íûõ çíà÷åíè-

ÿõ ïàðàìåòðà 
. Óñòàíîâëåíî, ÷òî ïðè 
 � 0 èìååòñÿ ðå-

øåíèå, êîòîðîå ñòðåìèòñÿ ê ðåøåíèþ óðàâíåíèÿ Øðå-

äèíãåðà, âîçíèêàþò òàê íàçûâàåìûå ïîãðàíñëîéíûå ðå-

øåíèÿ è ïåðåõîä îäíîãî òèïà ðåøåíèÿ â äðóãîé.

Èññëåäîâàíèÿ ïðîâåäåíû ñ èñïîëüçîâàíèåì ñèñòåìû

ñèìâîëüíûõ âû÷èñëåíèé MAPLE.

Àìèðõàíîâ È. Â. è äð. Ïðåïðèíò ÎÈßÈ Ð11-2010-96. Äóá-
íà, 2010; íàïðàâëåíî â «Âåñòíèê Ðîññèéñêîãî óíèâåðñèòåòà
äðóæáû íàðîäîâ».

Â ðàìêàõ ðàáîò ïî ýêñïåðèìåíòó ÑÂÌ èññëåäóþòñÿ

ðàñïðåäåëåíèÿ ýíåðãåòè÷åñêèõ ïîòåðü ýëåêòðîíîâ â äå-

òåêòîðå TRD (Transition Radiation Detector), ïîëó÷åííûå

êàê ñ ïîìîùüþ ïðîòîòèïà TRD íà òåñòîâîì ïó÷êå â GSI
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Laboratory of Information Technologies

The quasipotential equations are widely applied to the

relativistic description of a two-particle system, for

example, a quark and an antiquark. By using the shift oper-

ator exp ( ) ( ),�
�
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 the solutions of bound-

ary-value problems for a quasipotential equation with the

Coulomb potential that contains functional ch i
d

dr



�
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�
�, at

various values of parameter 
 have been studied. It has been

found that at 
 � 0 there is a solution which tends to a solu-

tion of the Schr�dinger equation. Besides, the so-called

frontier layer solutions and transition of one type of the so-

lution into another are found. The research is performed us-

ing a system of symbolical evaluations MAPLE.

Dzhelepov Laboratory of Nuclear Problems. A technological sample of the focusing mirror for work in open space,

developed at JINR in the framework of the space experiment TUS

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà. Òåõíîëîãè÷åñêèé îáðàçåö ôîêóñèðóþùåãî çåðêàëà

äëÿ ðàáîòû â îòêðûòîì êîñìîñå, ñîçäàííûé â ÎÈßÈ â ðàìêàõ êîñìè÷åñêîãî ýêñïåðèìåíòà ÒÓÑ
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(Äàðìøòàäò, Ãåðìàíèÿ), òàê è ïóòåì ìîäåëèðîâàíèÿ ïî-

òåðü ýíåðãèè ìåòîäîì Ìîíòå-Êàðëî â n-ñëîéíîì TRD,

âûïîëíåííîãî â ñðåäå CBMROOT, äëÿ èìïóëüñîâ â èí-

òåðâàëå îò 1 äî 13 ÃýÂ/ñ. Ðàçðàáîòàíà ïðîöåäóðà àï-

ïðîêñèìàöèè ïîòåðü ýíåðãèè ýëåêòðîíîâ â îäíîì ñëîå

TRD. Ýòà ïðîöåäóðà ïîçâîëÿåò èçâëå÷ü ïåðåõîäíîå èç-

ëó÷åíèå èç ðåàëüíûõ èçìåðåíèé è ñðàâíèòü åãî ñ ðåçóëü-

òàòàìè ìîäåëèðîâàíèÿ ìåòîäîì Ìîíòå-Êàðëî.

Akishina T. P., Derenovskaya O. Yu., Ivanov V. V. JINR Com-
mun. E10-2010-73. Dubna, 2010.

Ðàçðàáîòàíà âû÷èñëèòåëüíàÿ ñõåìà ðåøåíèÿ ýëëè-

ïòè÷åñêèõ êðàåâûõ çàäà÷ ñ àêñèàëüíî-ñèììåòðè÷íûìè

îãðàíè÷èâàþùèìè ïîòåíöèàëàìè, èñïîëüçóþùàÿ ðàç-

ëè÷íûå íàáîðû îäíîïàðàìåòðè÷åñêèõ áàçèñíûõ ôóíê-

öèé. Ýôôåêòèâíîñòü ïðåäëîæåííûõ ñèìâîëüíî-÷èñëåí-

íûõ àëãîðèòìîâ, îñóùåñòâëåííûõ â MAPLE, ïîêàçàíà

íà ïðèìåðàõ ìîäåëåé ñôåðîèäàëüíûõ êâàíòîâûõ òî÷åê,

äëÿ êîòîðûõ áûëè âû÷èñëåíû ýíåðãåòè÷åñêèå ñïåêòðû

è ñîîòâåòñòâóþùèå ñîáñòâåííûå ôóíêöèè â çàâèñèìî-

ñòè îò îòíîøåíèÿ ïîëóîñåé ñôåðîèäà â ðàìêàõ ïðèáëè-

æåíèÿ ýôôåêòèâíûõ ìàññ. Ïðè èñïîëüçîâàíèè òî÷íîé è

àäèàáàòè÷åñêîé êëàññèôèêàöèè îáíàðóæåíû êðèòè÷å-

ñêèå çíà÷åíèÿ îòíîøåíèÿ ïîëóîñåé ñôåðîèäà, äëÿ êîòî-

ðûõ äèñêðåòíûé ñïåêòð ìîäåëåé ñ ïîòåíöèàëàìè ñòåíêè

êîíå÷íîé âûñîòû ïåðåõîäèò â íåïðåðûâíûé â ðåæèìå

ñèëüíîãî ðàçìåðíîãî êâàíòîâàíèÿ.

Gusev A. A. et al. // Lecture Notes in Computer Science.
Berlin/Heidelberg: Springer, 2010. V. 6244. P. 106–122.

Â ðàáîòå «Òðåõöåíòðîâàÿ ôóíêöèÿ íåïðåðûâíîãî

ñïåêòðà: ïðèëîæåíèå ê îäíîêðàòíîé èîíèçàöèè îðáèòà-

ëåé 1�
g
, 1�

u
è 3

u
ìîëåêóëû CO

2
áûñòðûì ýëåêòðîíîì»

ðàññìîòðåíû ñîñòîÿíèÿ ýëåêòðîíà, èñïóùåííîãî èç ëè-
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Amirkhanov I. V. et al. JINR Preprint P11-2010-96. Dubna,
2010; submitted to «Vestnik RUDN».

In the framework of the CBM experiment, the distribu-

tions of energy losses for electrons in the Transition Radia-

tion Detector (TRD) have been analyzed using the energy

deposits in a single-layer TRD prototype obtained during

the test-beam at GSI (Darmstadt, February 2006) and Monte

Carlo simulations for the n-layered TRD realized within the

CBM ROOT for momenta in the range of 1–13 GeV/c. A

procedure has been developed for approximating the elec-

tron energy losses in one TRD layer. This procedure pro-

vides a way for extraction of transition radiation from the

real measurements and its comparison with the Monte Carlo

simulations.

Akishina T. P., Derenovskaya O. Yu., Ivanov V. V. JINR Com-
mun. E10-2010-73. Dubna, 2010.

A computational scheme for solving elliptic boundary-

value problems with axially symmetric confining potentials

using different sets of one-parameter basis functions is pre-

sented. The efficiency of the proposed symbolic-numerical

algorithms implemented in MAPLE is shown by examples

of spheroidal quantum dot models, for which energy spectra

Ëàáîðàòîðèÿ

èíôîðìàöèîííûõ

òåõíîëîãèé.

Öåíòðàëüíûé

èíôîðìàöèîííî-

âû÷èñëèòåëüíûé

êîìïëåêñ ÎÈßÈ

Laboratory of Information

Technologies.

The JINR Central

Information-Computer

Complex
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íåéíîé ìîëåêóëÿðíîé ìèøåíè ñ òðåìÿ öåíòðàìè. Ñ ïî-

ìîùüþ ðåøåíèÿ óðàâíåíèÿ Øðåäèíãåðà äëÿ ðàññåÿííî-

ãî ýëåêòðîíà â êóëîíîâñêîì ïîëå òðåõ íåïîäâèæíûõ çà-

ðÿæåííûõ ÿäåð ïîñòðîåíà âîëíîâàÿ ôóíêöèÿ â

çàìêíóòîì àíàëèòè÷åñêîì âèäå. Äàííàÿ ìîäåëü îáîá-

ùàåò ïîñòðîåííóþ ðàíåå àâòîðàìè äâóõöåíòðîâóþ ìî-

äåëü è âêëþ÷àåò ïîñòðîåíèÿ ãðàíè÷íûõ óñëîâèé ñ àñèì-

ïòîòè÷åñêîé òî÷íîñòüþ ïîðÿäêà O((kr)
–2

). Ýòà ìîäåëü

èñïîëüçóåòñÿ â ðàìêàõ òåîðèè âîçìóùåíèé è ïåðâîãî

áîðíîâñêîãî ïðèáëèæåíèÿ äëÿ çàäà÷è òðåõ öåíòðîâ ñ öå-

ëüþ îïðåäåëåíèÿ ìíîãîêðàòíûõ äèôôåðåíöèàëüíûõ ñå-

÷åíèé (MDCS) (e, 2e)-èîíèçàöèè îðáèòàëè 1�
g

CO
2

è

ñðàâíåíèÿ ñ íåäàâíî ïîëó÷åííûìè ýêñïåðèìåíòàëüíû-

ìè ðåçóëüòàòàìè. Ýòèì æå ìåòîäîì èññëåäîâàíà èîíèçà-

öèÿ âíóòðåííèõ îðáèòàëåé 1�
u

è 3
u

CO
2
. Èññëåäîâà-

íèå èçìåíåíèÿ MDCS â çàâèñèìîñòè îò íàïðàâëåíèÿ

ðàññåÿííîãî è èñïóùåííîãî ýëåêòðîíà â ñëó÷àå îðèåí-

òèðóåìûõ ìèøåíåé ñ òðåìÿ öåíòðàìè ïîêàçûâàåò íàëè-

÷èå èíòåðôåðåíöèîííûõ ýôôåêòîâ, ïîäîáíûõ äèôðàê-

öèè ñâåòà íà òðåõ îòâåðñòèÿõ.

Chuluunbaatar O., Joulakian B. // J. Phys. B: At. Mol. Opt.
Phys. 2010. V. 43. P. 155201.

Ó÷åáíî-íàó÷íûé öåíòð

Ìåæäóíàðîäíàÿ ïðàêòèêà-2010. Âòîðîé ýòàï

ìåæäóíàðîäíîé ñòóäåí÷åñêîé ïðàêòèêè íà÷àëñÿ 5 èþ-

ëÿ. Íà òðåõíåäåëüíóþ ïðàêòèêó ïðèåçæàëè 67 ñòóäåí-

òîâ èç Áåëîðóññèè, Áîëãàðèè, Ïîëüøè, Ðóìûíèè, Ñåð-

áèè, Ñëîâàêèè, ×åõèè. Íàèáîëåå ìíîãî÷èñëåííûìè
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and eigenfunctions versus the spheroid aspect ratio were

calculated within the conventional effective mass approxi-

mation. Critical values of the aspect ratio, at which the dis-

crete spectrum of models with finite wall potentials is trans-

formed into a continuous one in a strong dimensional quan-

tization mode, were revealed by using exact and adiabatic

classifications.

Gusev A. A. et al. // Lecture Notes in Computer Science.
Berlin/Heidelberg: Springer, 2010. V. 6244. P. 106–122.

The work «Three-Centre Continuum Wavefunction:

Application to the (e, 2e) Simple Ionization of the 1�
g
, 1�

u
and 3

u
Molecular Orbitals of CO

2
by Fast Electron Im-

pact» considers the state of an ejected electron from a linear

three-centre molecular target. A wavefunction is construct-

ed in a closed analytical form by solving the Schr�dinger

equation of an unbound electron (with wave vector k) in a

Coulomb field of three fixed charged nuclei. The model,

which is an extension of a two-centre model developed in

the past, fulfils the correct boundary conditions asymptoti-

cally up to the order O((kr)
–2

). It is employed, in the frame-

work of a perturbative first Born three-centre procedure, to

determine the multiple differential cross sections (MDCS)

of the (e, 2e) simple ionization of the valence 1�
g

level of

CO
2
, for which experimental results were given recently.

The ionization of the inner 1�
u

and 3
u

levels of CO
2

is also

investigated by this approach. The study of the variation of

the MDCS with the direction of the scattered electron and

the ejected electron in the case of oriented three-centre tar-

gets shows interference patterns similar to those created by

the diffraction of light by three apertures.

Chuluunbaatar O., Joulakian B. // J. Phys. B: At. Mol. Opt.
Phys. 2010. V. 43. P. 155201.

Ó÷åáíî-íàó÷íûé öåíòð, 7 ñåíòÿáðÿ. Îòêðûòèå ïðàêòèêè ïî íàïðàâëåíèÿì èññëåäîâàíèé ÎÈßÈ äëÿ ñòóäåíòîâ èç ÞÀÐ

JINR University Centre, 7 September. Start of the practice courses in research trends of JINR for students from RSA
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áûëè äåëåãàöèè èç ×åõèè (21 ñòóäåíò) è Ïîëüøè

(20 ñòóäåíòîâ). Çàâåðøàþùèé, òðåòèé ýòàï ëåòíåé

ïðàêòèêè ïðîõîäèë ñ 7 ïî 23 ñåíòÿáðÿ äëÿ 29 ñòóäåíòîâ

èç ÞÀÐ.

Ïðîãðàììà òðàäèöèîííî âêëþ÷àëà îçíàêîìèòåëü-

íûå ëåêöèè â òå÷åíèå ïåðâîé íåäåëè, îñíîâíîå æå âðå-

ìÿ îòâîäèëîñü äëÿ âûïîëíåíèÿ íàó÷íî-èññëåäîâàòåëü-

ñêèõ ïðîåêòîâ â ëàáîðàòîðèÿõ Èíñòèòóòà.

Ïî îêîí÷àíèè ðàáîòû íàä ïðîåêòàìè ñòóäåíòû

ïðåäñòàâëÿëè ñâîè îò÷åòû-ïðåçåíòàöèè. Äëÿ ó÷àñòíè-

êîâ ïðàêòèê áûëè îðãàíèçîâàíû âñòðå÷è ñî ñòóäåíòàìè

óíèâåðñèòåòà «Äóáíà», ýêñêóðñèîííûå ïîåçäêè â Äìè-

òðîâ, Ñ.-Ïåòåðáóðã, Ñåðãèåâ Ïîñàä è Ìîñêâó.

Ó÷åáíûé ïðîöåññ. Â ñåíòÿáðå â ÓÍÖ íà÷àëèñü çà-

íÿòèÿ ó 397 ñòóäåíòîâ áàçîâûõ êàôåäð ÌÃÓ, ÌÔÒÈ,

ÌÈÐÝÀ, óíèâåðñèòåòà «Äóáíà» è óíèâåðñèòåòîâ

ñòðàí-ó÷àñòíèö.

Îñåíüþ â àñïèðàíòóðó ÎÈßÈ ïîñòóïàëè 16 âû-

ïóñêíèêîâ óíèâåðñèòåòà «Äóáíà», ÌÈÐÝÀ, ÌÝÈ, Êî-

ñòðîìñêîãî, Èðêóòñêîãî, Íîâãîðîäñêîãî, Ñàðàòîâñêîãî,

Òóëüñêîãî ãîñóäàðñòâåííûõ óíèâåðñèòåòîâ, Õàðüêîâ-

ñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà ðàäèîýëåêòðîíèêè

è Ìîëäàâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà.
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University Centre

International Practice 2010. The second stage of the

international student practice began on 5 July. Sixty-seven

students from Belarus, Bulgaria, Poland, Romania, Serbia,

Slovakia, and the Czech Republic came for the three-week

practice. The most numerous delegations were from the

Czech Republic (21) and Poland (20). The final stage of the

summer practice took place from 7 to 23 September for 29

students from the Republic of South Africa.

The practice programme traditionally included the ac-

quaintance lectures during the first week, but the major part

of time was spent for the implementation of scientific re-

search projects in the Institute laboratories.

After finishing the work on the projects, the students

presented their reports. For the practice participants there

were organized meetings with the Dubna University stu-

dents, visits to Dmitrov, St. Petersburg, Sergiev-Posad and

Moscow.

Educational Process. In September the courses began

for 397 students of the JINR-based departments of MSU,

MPTI, MIREA, Dubna University and the Member-State

universities.

In autumn 16 graduates from Dubna University,

MIREA, MEI; Kostroma, Irkutsk, Novgorod, Saratov, Tula

State Universities; Kharkov National University of Radio-

electronics, and Moldova State University passed examina-

tions to enter the JINR postgraduate studies.

Ó÷åáíî-íàó÷íûé öåíòð, 15 îêòÿáðÿ.

Ãîñóäàðñòâåííûé ýêçàìåí äëÿ ñòóäåíòîâ 6-ãî êóðñà áàçîâîé êàôåäðû ÎÈßÈ «Ýëåêòðîíèêà ôèçè÷åñêèõ óñòàíîâîê» ÌÈÐÝÀ

University Centre, 15 October. State examination for sixth-year students of MIREA’s JINR-based chair

«Electronics of Physical Installations»
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Â. Ï. Ñïèðèäîíîâ, Ã. Ñ. Âàðòàíîâ

Ñóïåðñèììåòðè÷íûå äóàëüíîñòè
âíå êîíôîðìíîãî îêíà

Êàëèáðîâî÷íûå ïîëÿ èãðàþò êëþ÷åâóþ ðîëü â ñî-

âðåìåííîé òåîðèè ýëåìåíòàðíûõ ÷àñòèö. Îáîáùåíèå

êîíöåïöèè ýëåêòðè÷åñêîé-ìàãíèòíîé äóàëüíîñòè â

ýëåêòðîäèíàìèêå íà ñëó÷àé íåàáåëåâûõ êàëèáðîâî÷-

íûõ òåîðèé áûëî ïðåäëîæåíî Ãîääàðäîì, Íàéòñîì è

Îëèâîé (1977). Â àñèìïòîòè÷åñêè ñâîáîäíûõ òåîðèÿõ â

âûñîêîýíåðãåòè÷åñêîì ïðåäåëå ñïåêòð ýëåìåíòàðíûõ

âîçáóæäåíèé íàõîäèòñÿ èç ñâîáîäíîãî ëàãðàíæèàíà. Â

èíôðàêðàñíîé îáëàñòè âçàèìîäåéñòâèå ñòàíîâèòñÿ

ñèëüíûì, è òðåáóåòñÿ ïåðåõîä ê îïèñàíèþ â òåðìèíàõ

êîëëåêòèâíûõ ñòåïåíåé ñâîáîäû. Â îáû÷íîé êâàíòîâîé

õðîìîäèíàìèêå íåîáõîäèìî îïèñàòü îáðàçîâàíèå àäðî-

íîâ èç êâàðêîâ è ãëþîíîâ. Ýëåêòðè÷åñêàÿ-ìàãíèò-

íàÿ äóàëüíîñòü ñâÿçûâàåò ýòè äâå øêàëû ýíåðãèé è íà-

çûâàåòñÿ òàêæå ïðåîáðàçîâàíèåì äóàëüíîñòè ñèëüíîé-

ñëàáîé ñâÿçè. Ê íàñòîÿùåìó âðåìåíè ñîñòîÿòåëüíîå

ðàññìîòðåíèå òàêèõ ïðåîáðàçîâàíèé ïðîâåäåíî òîëüêî

â ìàêñèìàëüíî ðàñøèðåííîé N = 4 ñóïåðñèììåòðè÷íîé

òåîðèè ïîëÿ, N = 2 (Ñàéáåðã, Âèòòåí, 1994) è N = 1

(Ñàéáåðã, 1994) òåîðèÿõ è òåîðèè ñòðóí.

Äëÿ ñóïåðñèììåòðè÷íîé êâàíòîâîé õðîìîäèíàìè-

êè ñ êàëèáðîâî÷íîé ãðóïïîé SU(Nc) è Nf -àðîìàòàìè

êèðàëüíûõ ñóïåðïîëåé Ñàéáåðã ââåë ïîíÿòèå êîíôîðì-

íîãî îêíà 3Nc/2 < Nf < 3Nc êàê îáëàñòè ïàðàìåòðîâ, äëÿ

êîòîðîé äóàëüíàÿ èíôðàêðàñíàÿ äèíàìèêà îïèñûâàåòñÿ

âçàèìîäåéñòâóþùåé ñóïåðêîíôîðìíîé òåîðèåé ïîëÿ ñ

êàëèáðîâî÷íîé ãðóïïîé SU(Nf–Nc) è íåêîòîðûìè äî-

ïîëíèòåëüíûìè ìåçîííûìè ïîëÿìè. Â ðàáîòå [1] ïîêà-

çàíî, ÷òî ñóùåñòâóþò íåòðèâèàëüíûå äóàëüíîñòè, ëå-

æàùèå âíå ýòîãî êîíôîðìíîãî îêíà. Îíè èìåþò áîëåå

ñëîæíóþ ñòðóêòóðó è ñóùåñòâóþò äëÿ äóàëüíîé êàëè-

áðîâî÷íîé ãðóïïû SU(Nc) è Nf = 4 (äëÿ ïðîèçâîëüíîãî

÷åòíîãî Nc) èëè Nf = Nc + 2 (äëÿ ïðîèçâîëüíîãî Nc).

Àíàëîãè÷íûå äóàëüíîñòè çà ïðåäåëàìè êîíôîðìíîãî

7

V. P. Spiridonov, G. S. Vartanov

Supersymmetric Dualities beyond the
Conformal Window

Gauge fields play a crucial role in the modern theory of

elementary particles. A generalization of the notion of elec-

tric-magnetic duality from electrodynamics to non-Abelian

gauge theories was suggested in the work by Goddard,

Nuyts and Olive (1977). In asymptotically free theories in

the high-energy region the spectrum of elementary excita-

tions is found from the free Lagrangian. In the infrared re-

gion the interaction becomes strong and one has to pass to

the description in terms of collective degrees of freedom (in

usual quantum chromodynamics one should describe for-

mation of the hadrons out of quarks and gluons). The elec-

tric-magnetic duality binds these two energy scales and is

referred to also as the strong-weak coupling duality trans-

formation. To the present moment consistent consideration

of such transformations has been given only in the maxi-

mally extended N = 4 supersymmetric field theory, N = 2

(Seiberg, Witten, 1994) and N = 1 (Seiberg, 1994) theories,

and string theory.

For supersymmetric quantum chromodynamics with

SU(Nc) gauge group and Nf flavor chiral superfields,

Seiberg has introduced the conformal window

3Nc/2 < Nf < 3Nc as the region of parameters for which the

dual infrared phase is described by an interacting supercon-

formal field theory with the gauge group SU(Nf–Nc) and

some additional meson fields. In the paper [1] it is shown

that there are nontrivial dualities lying beyond this confor-

mal window. They have a more complicated structure and

exist for dual gauge group SU(Nc) and either Nf = 4 (for ar-

bitrary even Nc) or Nf = Nc + 2 (for arbitrary Nc). Similar

dualities outside the conformal window have been discov-
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îêíà áûëè íàéäåíû è äëÿ êàëèáðîâî÷íîé ãðóïïû

SP(2Nc). Äëÿ ñîîòâåòñòâóþùèõ òåîðèé ôèçè÷åñêè õà-

ðàêòåðíî íàëè÷èå êèðàëüíûõ ñóïåðïîëåé ñ ìàëåíüêèìè

èëè îòðèöàòåëüíûìè R-çàðÿäàìè.

Ðàáîòà [1] ÿâëÿåòñÿ ÷àñòüþ áîëüøîãî ïðîåêòà ïî

ñóïåðñèììåòðè÷íûì äóàëüíîñòÿì [2]. Ýòîò ïðîåêò áà-

çèðóåòñÿ íà òåîðèè ýëëèïòè÷åñêèõ ãèïåðãåîìåòðè÷å-

ñêèõ èíòåãðàëîâ — ïðèíöèïèàëüíî íîâîãî êëàññà ñïå-

öèàëüíûõ ôóíêöèé ìàòåìàòè÷åñêîé ôèçèêè, îòêðûòîãî

îêîëî äåñÿòè ëåò íàçàä â Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè èì. Í. Í. Áîãîëþáîâà [3]. Â 2008 ã. Äîëàí è

Îñáîðí ïîêàçàëè, ÷òî ñóïåðêîíôîðìíûå (òîïîëîãè÷å-

ñêèå) èíäåêñû ñóïåðñèììåòðè÷íûõ òåîðèé ïîëÿ âûðà-

æàþòñÿ ÷åðåç ýòè èíòåãðàëû. Ðàíåå áûëî ïðåäïîëîæå-

íî, ÷òî ñóïåðêîíôîðìíûå èíäåêñû ñîâïàäàþò â òåîðè-

ÿõ, ñâÿçàííûõ äóàëüíîñòÿìè òèïà äóàëüíîñòåé

Ñàéáåðãà. Äåéñòâèòåëüíî, ìàòåìàòè÷åñêèå ñâîéñòâà

ñîîòâåòñòâóþùèõ èíòåãðàëîâ ïîäòâåðæäàþò ýòî îæè-

äàíèå äëÿ ðÿäà äóàëüíîñòåé. Ýòî ñëåäóåò èç òî÷íîé âû-

÷èñëÿåìîñòè ýëëèïòè÷åñêèõ áåòà-èíòåãðàëîâ (â ñëó÷àå,

åñëè äóàëüíàÿ ôàçà îïèñûâàåòñÿ êîíôàéíìåíòîì) èëè

ìîæåò áûòü ïðîäåìîíñòðèðîâàíî ñ ïîìîùüþ ïðåîáðà-

çîâàíèé ñèììåòðèè äëÿ ýëëèïòè÷åñêèõ ãèïåðãåîìåòðè-

÷åñêèõ èíòåãðàëîâ áîëåå âûñîêîãî ïîðÿäêà íà êîðíå-

âûõ ñèñòåìàõ (â ñëó÷àå íåòðèâèàëüíîé äóàëüíîé êàëè-

áðîâî÷íîé ãðóïïû). Èçëîæåííûå ðåçóëüòàòû â

íàñòîÿùåå âðåìÿ ÿâëÿþòñÿ íàèáîëåå ñòðîãèì ìàòåìà-

òè÷åñêèì òåñòîì äóàëüíîñòåé Ñàéáåðãà. Â òå÷åíèå ðà-

áîòû íàä ýòèì ïðîåêòîì, èñõîäÿ èç èçâåñòíûõ ñâîéñòâ

èíòåãðàëîâ, áûëî íàéäåíî ìíîãî íîâûõ N = 1 äóàëüíî-

ñòåé è, èñõîäÿ èç èçâåñòíûõ ôèçè÷åñêèõ äóàëüíîñòåé,

âûäâèíóò ðÿä íîâûõ ìàòåìàòè÷åñêèõ ãèïîòåç î òîæäå-

ñòâàõ äëÿ èíòåãðàëîâ. Äóàëüíîñòè, ëåæàùèå âíå êîí-

ôîðìíîãî îêíà, áûëè âûâåäåíû íà îñíîâå ñâîéñòâ ñïå-

öèôè÷åñêèõ ýëëèïòè÷åñêèõ ãèïåðãåîìåòðè÷åñêèõ èí-

òåãðàëîâ íà AN è BCN ñèñòåìàõ êîðíåé.
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ered for the gauge group SP(2Nc). The corresponding theo-

ries are physically distinguished by the presence of chiral

superfields with small or negative R charges.

The work [1] reviewed here is part of a large project on

supersymmetric dualities [2]. It is based on the theory of el-

liptic hypergeometric integrals — a principally new class

of special functions of mathematical physics discovered

around ten years ago at the Bogoliubov Laboratory of The-

oretical Physics [3]. In 2008, Dolan and Osborn showed

that superconformal (topological) indices of supersymmet-

ric field theories were expressed in terms of these integrals.

It was conjectured earlier that superconformal indices coin-

cided in the theories connected by Seiberg-type dualities.

Indeed, mathematical properties of the corresponding inte-

grals confirm this expectation for a number of dualities.

The equality of indices follows either from exact com-

putability of elliptic beta integrals (for the confining dual

phase) or nontrivial symmetry transformations for higher

order elliptic hypergeometric integrals on root systems (in

the case of nontrivial dual gauge groups). At present, this is

the most rigorous mathematical test of Seiberg dualities.

During the work on this project many new N = 1 dualities

have been found from known properties of integrals, and

many new mathematical conjectures for integral identities

have been formulated from known physical dualities. The

dualities outside the conformal window have been deduced

from the properties of particular elliptic hypergeometric in-

tegrals on AN and BCN root systems.
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Â. Ï. Ëàäûãèí

Èññëåäîâàíèå ñïèíîâûõ ýôôåêòîâ â ñòîëêíîâåíèÿõ
ïîëÿðèçîâàííûõ ÿäåð íà íóêëîòðîíå-Ì

Èçó÷åíèå ñïèíîâûõ ýôôåêòîâ è ïîëÿðèçàöèîííûõ

ÿâëåíèé â ñòîëêíîâåíèÿõ ðåëÿòèâèñòñêèõ ïîëÿðèçîâàí-

íûõ íóêëîíîâ è äåéòðîíîâ ÿâëÿåòñÿ òðàäèöèîííûì íà-

ó÷íûì íàïðàâëåíèåì â ÎÈßÈ. Ãëàâíîé öåëüþ èññëåäî-

âàíèé ÿâëÿåòñÿ ïîíèìàíèå òîãî, êàêèì îáðàçîì ñïèíî-

âûå ñòåïåíè ñâîáîäû áóäóò îòðàæàòü ïåðåõîä îò

áàðèîííîé ê êâàðê-ãëþîííîé ôàçå ÿäåðíîé ìàòåðèè.

Îäèí èç ñïîñîáîâ èçó÷åíèÿ òàêîãî ïåðåõîäà — èç-

ìåðåíèÿ ñïèíîâûõ íàáëþäàåìûõ â îáëàñòè, ãäå ñóùå-

ñòâåííóþ ðîëü èãðàþò òàê íàçûâàåìûå êîðîòêîäåé-

ñòâóþùèå íóêëîííûå êîððåëÿöèè. Ýòè êîððåëÿöèè

ïðåäñòàâëÿþò ñîáîé êàïëè î÷åíü ïëîòíîé ìàòåðèè â

ÿäðàõ. Öåëüþ ïðîåêòà DSS (ñïèíîâàÿ ñòðóêòóðà äåé-

òðîíà) ÿâëÿåòñÿ èçó÷åíèå ñïèíîâîé ñòðóêòóðû êîðîòêî-

äåéñòâóþùèõ íóêëîííûõ êîððåëÿöèé â àäðîííûõ ðåàê-

öèÿõ ñ ó÷àñòèåì ïîëÿðèçîâàííûõ äåéòðîíîâ íà êîì-

ïëåêñå íóêëîòðîí-Ì/NICA. Îñíîâíûå óñèëèÿ

íàïðàâëåíû íà èçìåðåíèÿ ñå÷åíèÿ è ïîëÿðèçàöèîííûõ

íàáëþäàåìûõ â ïðîöåññàõ, ÷óâñòâèòåëüíûõ ê äâóõ- è

òðåõíóêëîííûì êîðîòêîäåéñòâóþùèì êîððåëÿöèÿì.

Ýêñïåðèìåíòàëüíàÿ ïðîãðàììà íà âíóòðåííåé ìè-

øåíè íóêëîòðîíà-Ì âêëþ÷àåò èçìåðåíèÿ óãëîâûõ çà-

âèñèìîñòåé ñå÷åíèÿ è äåéòðîííûõ àíàëèçèðóþùèõ

ñïîñîáíîñòåé â óïðóãîì äåéòðîí-ïðîòîííîì ðàññåÿíèè

ïðè ýíåðãèÿõ îò 270 äî 2000 ÌýÂ è â áåçìåçîííîì ðàç-

âàëå äåéòðîíà â ðàçëè÷íûõ êèíåìàòè÷åñêèõ êîíôèãó-

ðàöèÿõ ïðè ýíåðãèÿõ 300–500 ÌýÂ.

Ïåðâûå äàííûå ïî âåêòîðíîé A y , òåíçîðíûì Ayy è

Axx àíàëèçèðóþùèì ñïîñîáíîñòÿì â äåéòðîí-ïðîòîí-

íîì óïðóãîì ðàññåÿíèè, ïîëó÷åííûå íà ïó÷êå ïîëÿðè-

çîâàííûõ äåéòðîíîâ íà âíóòðåííåé ìèøåíè íóêëîòðî-

íà-Ì ïðè ýíåðãèè 880 ÌýÂ, ïðåäñòàâëåíû íà ðèñóíêå.

Ëèíèè îáîçíà÷àþò ðåçóëüòàòû âû÷èñëåíèé, âûïîëíåí-

íûõ â ðàìêàõ ðàçëè÷íûõ òåîðåòè÷åñêèõ ïîäõîäîâ, ðàñ-

ñìàòðèâàþùèõ òîëüêî äâóõíóêëîííûå êîðîòêîäåéñòâó-

þùèå êîððåëÿöèè. Äàííûå ÿñíî ïîêàçûâàþò, ÷òî àäå-
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V. P. Ladygin

Investigation of Spin Effects in Collisions
of Polarized Nuclei at the Nuclotron-M
The study of spin effects and polarization phenomena

in the collisions of relativistic polarized nucleons and

deuterons is the traditional scientific direction of JINR. The

main goal of such investigations is to understand how the

spin degrees of freedom will reflect the transition from the

baryonic to quark-gluonic phase of the nuclear matter.

One of the tools to study this transition is the measure-

ments of spin observables in the region where the so-called

short-range correlations of the nucleons play a significant

role. These correlations can be considered as the drops of

very dense matter inside the nuclei. The Deuteron Spin

Structure (DSS) project is focused on the study of the

short-range correlations spin structure in the hadronic reac-

tions induced by polarized deuterons at the Nuclotron-

M/NICA. The main activity is related with the measure-

ments of the cross sections and polarization observables in

the processes sensitive to the two- and three-nucleon

short-range correlations.

The experimental programme at internal target at the

Nuclotron-M includes the measurements of the angular de-

pendences of the cross section and deuteron analyzing

powers in deuteron–proton elastic scattering at the energies

between 270 and 2000 MeV, as well as those in deuteron

nonmesonic breakup in different kinematic configurations

at the energies 300–500 MeV.

First data on the vector A y , tensor Ayy and Axx analyz-

ing powers in deuteron–proton elastic scattering obtained

with 880 MeV polarized deuteron beam at internal target at

the Nuclotron-M [1] are presented in figure. The lines are

the results of calculations performed in the framework of

different theoretical approaches considering two-nucleon

short-range correlations only. The data clearly demonstrate

that the adequate description requires either the modifica-

tion of the spin part of two-nucleon short-range correla-

tions or/and the consideration of the three-nucleon

short-range correlations. The energy dependence of the an-

alyzing powers in deuteron–proton elastic scattering ob-

tained at large angles in the cms demonstrates the dramatic

changes in the behaviour at large transverse momenta [1].

Therefore, such studies can be used as an effective tool to

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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êâàòíîå îïèñàíèå òðåáóåò èëè ìîäèôèêàöèè ñïèíîâîé

÷àñòè äâóõíóêëîííûõ êîðîòêîäåéñòâóþùèõ êîððåëÿ-

öèé, èëè/è ó÷åòà òðåõíóêëîííûõ êîðîòêîäåéñòâóþùèõ

êîððåëÿöèé. Ýíåðãåòè÷åñêàÿ çàâèñèìîñòü àíàëèçèðóþ-

ùèõ ñïîñîáíîñòåé óïðóãîãî äåéòðîí-ïðîòîííîãî ðàñ-

ñåÿíèÿ, ïîëó÷åííûõ ïðè áîëüøèõ óãëàõ â ñ. ö. ì., ïîêà-

çûâàåò äðàìàòè÷åñêèå èçìåíåíèÿ â èõ ïîâåäåíèè ïðè

áîëüøèõ ïîïåðå÷íûõ èìïóëüñàõ [1]. Òàêèì îáðàçîì,

ýòè èññëåäîâàíèÿ ìîãóò áûòü ýôôåêòèâíî èñïîëüçîâà-

íû äëÿ èçó÷åíèÿ ñâîéñòâ ôàçîâîãî ïåðåõîäà ÷åðåç ñïè-

íîâûå íàáëþäàåìûå. Òàêèå èññëåäîâàíèÿ áóäóò âûïîë-

íÿòüñÿ ñ ïîìîùüþ íîâîãî èñòî÷íèêà ïîëÿðèçîâàííûõ

äåéòðîíîâ, êîòîðûé ðàçðàáàòûâàåòñÿ â Ëàáîðàòîðèè

ôèçèêè âûñîêèõ ýíåðãèé.

Êîëëàáîðàöèÿ DSS, âêëþ÷àþùàÿ ôèçèêîâ èç Áîë-

ãàðèè, ÎÈßÈ, Ðîññèè, Ðóìûíèè, Ñëîâàêèè è ßïîíèè,

ïðîâåëà â ìàðòå 2010 ã. òåñòîâûé ñåàíñ íà ìîäåðíèçè-

ðîâàííîé óñòàíîâêå íà âíóòðåííåì ïó÷êå

íóêëîòðîíà-Ì. Âñå íîâûå ïîäñèñòåìû óñòàíîâêè áûëè

ïðîòåñòèðîâàíû è óñïåøíî ââåäåíû â ñòðîé. Íà ïó÷êå

íåïîëÿðèçîâàííûõ äåéòðîíîâ áûëè ïîëó÷åíû âàæíûå

äàííûå ïî ñå÷åíèÿì äåéòðîí-ïðîòîííîãî óïðóãîãî ðàñ-

ñåÿíèÿ è áåçìåçîííîãî ðàçâàëà äåéòðîíà ïðè íåñêîëü-

êèõ ýíåðãèÿõ. Ìîäåðíèçèðîâàííûé íóêëîòðîí ïîêàçàë

õîðîøóþ ðàáîòó è ñòàáèëüíîñòü.

Îñíîâíàÿ äåÿòåëüíîñòü êîëëàáîðàöèè â áëèæàé-

øèé ãîä áóäåò íàïðàâëåíà íà ïîëó÷åíèå íîâûõ äàííûõ

íà íåïîëÿðèçîâàííîì âíóòðåííåì ïó÷êå, à òàêæå íà

ïîäãîòîâêó ýôôåêòèâíûõ è òî÷íûõ ïîëÿðèìåòðîâ [2]

äëÿ ñïèíîâîé ïðîãðàììû íà êîìïëåêñå íóêëî-

òðîí-Ì/NICA.
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investigate the properties of the phase transition via the

spin observables. Such measurements will be performed

with a new polarized deuteron source which is under devel-

opment at LHEP.

The DSS collaboration, which involves the physicists

from Bulgaria, Japan, JINR, Romania, the Russian Federa-

tion and the Slovak Republic, performed the commission-

ing run with the upgraded setup at internal beam at the Nu-

clotron-M in March 2010. All new subsystems were tested

and successfully incorporated. The important data for the

deuteron–proton elastic scattering and deuteron–proton

nonmesonic breakup were obtained with unpolarized

deuteron beam at several energies. The upgraded Nuclo-

tron demonstrated good operation and stability.

The main activity of the collaboration in the nearest

year will be to obtain new data with unpolarized internal

beam and preparation of the efficient and precise polarime-

ters [2] for the spin programme at the Nuclotron-M/NICA.

Ñïèñîê ëèòåðàòóðû / References

1. Kurilkin P. K. et al. // Intern. J. Mod. Phys. A. 2009. V. 24.
P. 530.

2. Kurilkin P. K. et al. e-Print: arXiv:1005.0525 [nucl-ex];
submitted to «NIM A».

Vector Ay and tensor Ayy and Axx analyzing powers in deuteron–proton elastic scattering at an energy of 880 MeV obtained at the inter-

nal target at the Nuclotron-M. The lines are the results of calculations performed in the framework of different theoretical approaches

Âåêòîðíàÿ Ay è òåíçîðíûå Ayy
è Axx àíàëèçèðóþùèå ñïîñîá-

íîñòè ðåàêöèè äåéòðîí-ïðî-

òîííîãî ðàññåÿíèÿ

ïðè ýíåðãèè 880 ÌýÂ, ïîëó-

÷åííûå íà âíóòðåííåé ìèøå-

íè íóêëîòðîíà-Ì. Êðèâûå —

ðåçóëüòàòû ðàñ÷åòîâ,

âûïîëíåííûõ â ðàçëè÷íûõ òå-

îðåòè÷åñêèõ ïîäõîäàõ
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Þ. À. Óñîâ

Èññëåäîâàíèÿ ñïèíîâûõ ÿâëåíèé íà íîâîé
ïîëÿðèçîâàííîé ìèøåíè â Ìàéíöå íà÷àëèñü!

Ýêñïåðèìåíòû ñ ïîëÿðèçîâàííûìè ìèøåíÿìè è

ïó÷êàìè çàíèìàþò îñîáîå ìåñòî â ÿäåðíîé ôèçèêå è

ôèçèêå ýëåìåíòàðíûõ ÷àñòèö, ïîçâîëÿÿ íàèáîëåå ïðÿ-

ìûì ñïîñîáîì èçó÷àòü ñïèíîâóþ çàâèñèìîñòü ÿäåðíûõ

âçàèìîäåéñòâèé. Îäíèì èç îñíîâíûõ èíñòðóìåíòîâ â

ýòèõ ýêñïåðèìåíòàõ ÿâëÿåòñÿ ïîëÿðèçîâàííàÿ ìèøåíü,

êîòîðàÿ äàåò âîçìîæíîñòü îðèåíòèðîâàòü ñïèíû ÿäåð

âîäîðîäà, äåéòåðèÿ, ëèòèÿ è ò. ä. â çàäàííîì íàïðàâëå-

íèè ïðè íèçêèõ òåìïåðàòóðàõ â ìàãíèòíîì ïîëå ñ èñ-

ïîëüçîâàíèåì äèíàìè÷åñêèõ ìåòîäîâ ïîëó÷åíèÿ âûñî-

êîé ïîëÿðèçàöèè. Â íàñòîÿùåå âðåìÿ ÷àùå âñåãî èñ-

ïîëüçóþòñÿ ìèøåíè ñ «çàìîðîæåííîé» ïîëÿðèçàöèåé

ÿäåð.

Ïåðâûå òàêèå ìèøåíè áûëè ñîçäàíû â 1976 ã. íåçà-

âèñèìî â ÖÅÐÍ [1] è â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì

ÎÈßÈ [2]. Ñîçäàíèå ïîëÿðèçîâàííîé ìèøåíè «çàìîðî-

æåííîãî» òèïà ñòàëî âîçìîæíûì áëàãîäàðÿ óñïåøíî

ïðîâåäåííûì ïèîíåðñêèì ðàáîòàì ïî ðåàëèçàöèè íî-

âîãî ìåòîäà ïîëó÷åíèÿ ñâåðõíèçêèõ òåìïåðàòóð ïóòåì

ðàñòâîðåíèÿ 3He â 4He [3], à òàêæå ðàçðàáîòêå è èñïîëü-

çîâàíèþ íà ïðîòîííîì ïó÷êå ñèíõðîöèêëîòðîíà ÎÈßÈ

ïîëÿðèçîâàííîé ìèøåíè «äèíàìè÷åñêîãî» òèïà [4, 5].

Â íàñòîÿùåå âðåìÿ â ìèðå ðàáîòàåò áîëåå äåñÿòè óñòà-

íîâîê ïîäîáíîãî òèïà, òðè èç êîòîðûõ áûëè ñîçäàíû â

ËßÏ è èñïîëüçóþòñÿ â ñîâìåñòíûõ ýêñïåðèìåíòàõ â

ÈÔÂÝ, ÏÈßÔ è â Êàðëîâîì óíèâåðñèòåòå (Ïðàãà).

Àíàëîãè÷íàÿ óñòàíîâêà, ñîçäàííàÿ àìåðèêàíñêèìè è

ôðàíöóçñêèìè ôèçèêàìè äëÿ ýêñïåðèìåíòîâ â Ëàáîðà-

òîðèè èì. Ý. Ôåðìè, ìîäåðíèçèðîâàíà â ÎÈßÈ è èñ-

ïîëüçóåòñÿ â íàñòîÿùåå âðåìÿ â Ëàáîðàòîðèè ôèçèêè

âûñîêèõ ýíåðãèé ÎÈßÈ (óñòàíîâêà MPT).

Òàêèì îáðàçîì, òðàäèöèè ïðèìåíåíèÿ ñâåðõíèç-

êèõ òåìïåðàòóð â ïîëÿðèçàöèîííûõ ýêñïåðèìåíòàõ [6]

èìåþò â ÎÈßÈ ïðî÷íóþ îñíîâó. Èíñòèòóò ÿäåðíîé ôè-
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Yu. A. Usov

Study of Spin Phenomena with the New Polarized
Target in Mainz Has Started!

Experiments with polarized targets and beams are of

special importance in nuclear and elementary particle

physics, allowing one to investigate the spin dependence of

interactions in the most direct way. One of the basic tools in

these experiments is a polarized target which allows one to

orient nuclear spins of hydrogen, deuterium, lithium, etc. in

a certain direction at low temperatures in a magnetic field

with the use of dynamic methods to achieve the high polar-

ization degree. Nowadays the targets with «frozen» nuclear

polarization are mostly used.

In 1976, the first targets of this kind were developed

independently at CERN [1] and JINR’s Laboratory of Nu-

clear Problems (LNP) [2]. At JINR, creation of the polar-

ized target of the «frozen» type became possible owing to

successful pioneer work on the realization of a new method

of producing ultralow temperatures by dilution of 3He into

4He carried out earlier [3], and also owing to the develop-

ment and use of the polarized target of the «dynamic» type

on a proton beam of the LNP Synchrocyclotron [4, 5]. Over

ten similar facilities exist now in the world, three of which

have been constructed at JINR LNP and are still used in

joint experiments at IHEP, PINP and Charles University

(Prague). One more facility of this kind, developed initially

by US and French physicists for experiments at Fermilab,

has been completely modernized at JINR and works now at

the Veksler and Baldin Laboratory of High Energy Physics,

JINR (MPT facility).

Thus, traditions of using ultralow temperatures in po-

larization experiments [6] have a strong basis at JINR. Sev-

eral years ago the Institute of Nuclear Physics of Mainz

University set the task of the polarized target development

for the study of polarization phenomena at the upgraded

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



çèêè Óíèâåðñèòåòà ã. Ìàéíöà (Ãåðìàíèÿ) ïîñòàâèë çà-

äà÷ó ñîçäàíèÿ ïîëÿðèçîâàííîé ìèøåíè (ÏÌ) äëÿ èñ-

ñëåäîâàíèÿ ïîëÿðèçàöèîííûõ ÿâëåíèé íà ìîäåðíè-

çèðîâàííîì óñêîðèòåëå MAMI C è èñêàë ïàðòíåðîâ äëÿ

âûïîëíåíèÿ ýòèõ ðàáîò. Â êîíöå 2003 ã. áûë ïîäïèñàí

êîíòðàêò ìåæäó ÎÈßÈ è Óíèâåðñèòåòîì ã. Ìàéíöà ïî

ðàçðàáîòêå è ñîçäàíèþ êðèîñòàòà ÏÌ. Â ñîîòâåòñòâèè ñ

êîíòðàêòîì ñîòðóäíèêè ÎÈßÈ â 2008 ã. ðàçðàáîòàëè è

ïîñòàâèëè â Ìàéíö ñïåöèàëüíûé êðèîñòàò äëÿ ïîëó÷å-

íèÿ ñâåðõíèçêèõ òåìïåðàòóð, à òàêæå ó÷àñòâîâàëè â

ìîíòàæíûõ è íàëàäî÷íûõ ðàáîòàõ ïî óñòàíîâêå â öå-

ëîì. Ïåðâûé ïðîáíûé, ñîâñåì êîðîòêèé, ñåàíñ ñ èñ-

ïîëüçîâàíèåì íîâîé ïîëÿðèçîâàííîé «çàìîðîæåííîé»

ìèøåíè íà ïó÷êå ïîëÿðèçîâàííûõ ôîòîíîâ áûë ïðîâå-

äåí â äåêàáðå 2009 ã.

Îñíîâíîé çàäà÷åé ñîòðóäíèêîâ ÎÈßÈ ïðè ñîçäà-

íèè êðèîñòàòà áûë ïîèñê òàêîé ïðèíöèïèàëüíîé åãî

ñõåìû, êîòîðàÿ ïîçâîëèò, èñïîëüçóÿ ïðèíÿòóþ íà Çàïà-

äå «ñèñòåìó Ï. Ðóáî», ïîëó÷èòü ìèíèìàëüíóþ òåìïå-

ðàòóðó ìèøåíè îêîëî 30 ìÊ. Òàêèì îáðàçîì, âïåðâûå

óäàëîñü ñîâìåñòèòü ãëàâíûå ïîëîæèòåëüíûå îñîáåííî-

ñòè äâóõ ðàçëè÷íûõ ñèñòåì èñïîëíåíèÿ ÏÌ áåç ïîòåðè

îñíîâíûõ ïàðàìåòðîâ.

Òàêæå âïåðâûå ïðèøëîñü

îäíîâðåìåííî ïîäãîòî-

âèòü è ïîëíûé êîìïëåêò

÷åðòåæåé óñòàíîâêè â

3D-êîíôèãóðàöèè. Ïîçä-

íåå ïî îòäåëüíîìó êîí-

òðàêòó ÎÈßÈ–Ìàéíö

áûëî ðàçðàáîòàíî è èçãî-

òîâëåíî ñïåöèàëüíîå

óñòðîéñòâî «Insert», êîòî-

ðîå íåîáõîäèìî äëÿ çà-

ãðóçêè â êðèîñòàò ðàáî÷å-

ãî âåùåñòâà ìèøåíè,
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MAMI C accelerator and began to look for partners to per-

form this work. At the end of 2003 the contract between

JINR and Mainz University was finally signed. In accor-

dance with the contract, in 2008 JINR delivered to Mainz

the ultralow temperature cryostat which is the central part

of the new polarized target intended for experiments at

MAMI C. JINR specialists also took part in assembling and

adjusting of the facility in general. The first trial run, which

was very short, was conducted in December 2009. It used

the new «frozen» polarized target at the polarized photon

beam.

One of the main tasks of the planned experimental pro-

gramme is verification of the Gerasimov– Drell–Hearn sum

rule. In the process of work

under the contract the LNP

team had to overcome a lot

of technical and organiza-

tional problems. Firstly, a

basic scheme of the ñryo-

stat which should be

compatible with the

«P. Roubeau system» wide-

ly accepted in Europe and

the USA was searched to achieve the minimum temperature

of the target close to 30 mÊ. Thus, for the first time we man-

aged to combine main positive features of two different

systems of PT implementation without any losses of main

parameters. We additionally had to prepare for the first time

the complete set of drawings of the cryostat in the 3D con-

figuration. Moreover, under a separate JINR–Mainz con-

tract a special «Insert» device has been designed and con-

structed which is necessary to load the target material into

cryostat, to measure ultralow temperatures and a polariza-

tion degree of the target, to feed microwaves into the mix-

ing chamber, etc.

Çàãðóçêà ðàáî÷åãî âåùåñòâà ìèøåíè â êðèîñòàò

Loading the target material into the cryostat
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èçìåðåíèÿ ñâåðõíèçêèõ òåìïåðàòóð, ïîëÿðèçàöèè

ìèøåíè, ïîäà÷è ÑÂ×-îáëó÷åíèÿ â êàìåðó ðàñòâîðåíèÿ

è ò. ä.

Ðàçðàáîòàííîå è èçãîòîâëåííîå â ÎÈßÈ îáîðóäî-

âàíèå â ñî÷åòàíèè ñ èçãîòîâëåííûìè è çàêóïëåííûìè â

Ãåðìàíèè óçëàìè óñòàíîâêè ÏÌ, âêëþ÷àÿ íàñîñíóþ

ãðóïïó, ñâåðõïðîâîäÿùóþ ìàãíèòíóþ ñèñòåìó, ïóëüòû

óïðàâëåíèÿ è êîíòðîëÿ, à òàêæå äðóãîå îáîðóäîâàíèå,

ïîäãîòîâëåííîå íàøèìè êîëëåãàìè â Ìàéíöå ïîä ðóêî-

âîäñòâîì ïðîô. À. Òîìàñà, áûëî ñìîíòèðîâàíî â èçìå-

ðèòåëüíîì çàëå óñêîðèòåëÿ MAMI C, ïðîøëî ïîëíûå

êîìïëåêñíûå èñïûòàíèÿ è íàëàäêó âïëîòü äî ïîëó÷å-

íèÿ ÿäåðíîé ïîëÿðèçàöèè.

Ïîñëå óñïåøíûõ èñïûòàíèé â 2009 ã. áûëè ïðîâå-

äåíû äåìîíòàæ îáîðóäîâàíèÿ â èçìåðèòåëüíîì çàëå è

ìîíòàæ ïîëÿðèçîâàííîé ìèøåíè óæå íà ïó÷êå ïîëÿðè-

çîâàííûõ ôîòîíîâ óñêîðèòåëÿ MAMI C. Â äåêàáðå

2009 ã. ïðè îïðåäåëÿþùåì ó÷àñòèè ñîòðóäíèêîâ ÎÈßÈ

Í. Ñ. Áîðèñîâà, À. Á. Ëàçàðåâà è À. Á. Íåãàíîâà ñîñòî-

ÿëñÿ çàïóñê ïîëÿðèçîâàííîé ìèøåíè â ðàáî÷èõ óñëîâè-

ÿõ ñ ïðîáíûì íàáîðîì ñòàòèñòèêè è íà÷àòû èññëåäîâà-

íèÿ äâîéíûõ ñïèíîâûõ àñèììåòðèé âî âçàèìîäåéñòâè-
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The equipment prepared at JINR in a combination with

the facility units which were purchased and manufactured

in Germany (pumping group, superconducting magnetic

system, control panels, and also other equipment prepared

by our colleagues in Mainz under the direction of

Prof. A. Thomas) has been mounted in the measurement

hall of the MAMI C accelerator and passed a complete test

and adjustment procedure up to obtaining nuclear polariza-

tion.

After successful tests in 2009, the dismantling of the

equipment and installation of the polarized target at the po-

larized photon beam of the MAMI C accelerator were car-

ried out. In December 2009, with decisive participation of

DLNP experts N. S. Borisov, A. B. Lazarev and

A. B. Neganov, a successful testing run of the polarized tar-

get in operating conditions with a trial data acquisition was

carried out. Thus, the investigations of spin asymmetries in

interactions of the polarized photons with the polarized

proton target at energies up to 1.5 GeV were actually

started.

In May–June 2010, two runs with the use of the polar-

ized photon beam of the accelerator MAMI C on the new

polarized target were successfully carried out as the follow-

ing parts of the experimental programme:

— First measurement of the spin asymmetry in meson

photoproduction up to 1500 MeV using circularly polar-

ized photon beam and transversely polarized proton target;

— Measurement of transverse asymmetries T and F in

�-photoproduction in the region of S11(1535) resonance

(circularly polarized photon beam and transversely polar-

ized proton target);

— Measurement of the helicity dependence of single

and double pion photoproduction processes and the GDH

integral on the neutron and proton (circularly polarized

photons up to 1500 MeV and longitudinally polarized

deuteron target);

— Measurement of the proton spin polarizabilities in

Compton scattering.

The programme with transversely polarized target is

continued. Figure shows preliminary results from this

Ïåðâûå èçìåðåíèÿ ïîïåðå÷íîé àñèììåòðèè F. Ðåçóëüòàòû ïîëó÷åíû âî âðåìÿ 80-÷àñîâîãî òåñòîâîãî íàáîðà äàííûõ âåñíîé

2010 ã. ñ ïîïåðå÷íî-ïîëÿðèçîâàííîé ìèøåíüþ è öèðêóëÿðíî-ïîëÿðèçîâàííûì ïó÷êîì ôîòîíîâ

First measurement of the transverse spin observable F. Results from 80 hours of test data in spring 2010 with transversely polarized

target and circularly polarized photon beam
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ÿõ ïîëÿðèçîâàííûõ ôîòîíîâ ñ ýíåðãèåé E ëàá 1,5� ÃýÂ

íà ïîëÿðèçîâàííîé äåéòðîííîé ìèøåíè.

Â ìàå–èþíå 2010 ã. áûëè óñïåøíî ïðîâåäåíû äâà

ñåàíñà ñ èñïîëüçîâàíèåì ïó÷êà ïîëÿðèçîâàííûõ ôîòî-

íîâ óñêîðèòåëÿ MAMI C íà íîâîé ïîëÿðèçîâàííîé ìè-

øåíè ïî ñëåäóþùåé ýêñïåðèìåíòàëüíîé ïðîãðàììå:

— ïåðâîå èçìåðåíèå ñïèíîâîé àñèììåòðèè â ôîòî-

ðîæäåíèè ìåçîíîâ ïðè ýíåðãèÿõ äî 1500 ÌýÂ ñ èñïîëü-

çîâàíèåì ëèíåéíî-ïîëÿðèçîâàííîãî ôîòîííîãî ïó÷êà è

ïîïåðå÷íî-ïîëÿðèçîâàííîé ïðîòîííîé ìèøåíè;

— èçìåðåíèå ïîïåðå÷íûõ àñèììåòðèé T è F â ôî-

òîðîæäåíèè �-ìåçîíà â îáëàñòè ðåçîíàíñà S11(1535) ñ

èñïîëüçîâàíèåì öèðêóëÿðíî-ïîëÿðèçîâàííîãî ôîòîí-

íîãî ïó÷êà è ïîïåðå÷íî-ïîëÿðèçîâàííîé ïðîòîííîé

ìèøåíè;

— èçìåðåíèå ñïèðàëüíîé çàâèñèìîñòè îäíî- è

äâóõïèîííîãî ïðîöåññà ôîòîðîæäåíèÿ è èíòåãðàëà

GDH íà íåéòðîíå ñ èñïîëüçîâàíèåì öèðêóëÿðíî-ïîëÿ-

ðèçîâàííûõ ôîòîíîâ ñ ýíåðãèåé äî 1500 ÌýÂ è ïðî-

äîëüíî-ïîëÿðèçîâàííîé äåéòðîííîé ìèøåíè;

— èçìåðåíèå ñïèíîâîé ïîëÿðèçóåìîñòè ïðîòîíà â

êîìïòîíîâñêîì ðàññåÿíèè.

Ïðîãðàììà ñ ïîïåðå÷íî-ïîëÿðèçîâàííîé ìèøåíüþ

áóäåò ïðîäîëæåíà. Íà ðèñóíêå ïðåäñòàâëåíû ïðåäâàðè-

òåëüíûå ðåçóëüòàòû ïåðâûõ â ìèðå ïîäîáíûõ èçìåðå-

íèé. Â 2011 ã. ïëàíèðóåòñÿ ïåðåéòè ê èññëåäîâàíèÿì ñ

ïðîäîëüíî-ïîëÿðèçîâàííîé ìèøåíüþ äëÿ ðåàëèçàöèè

ñëåäóþùåé ÷àñòè ýêñïåðèìåíòàëüíîé ïðîãðàììû. Â

íàñòîÿùåå âðåìÿ ïîäãîòîâëåíà ê ïóáëèêàöèè ñòàòüÿ î

íîâîé çàìîðîæåííîé ïîëÿðèçîâàííîé ìèøåíè è ãîòî-

âèòñÿ ñòàòüÿ î ðåçóëüòàòàõ èçìåðåíèé T è F â ôîòî-

ðîæäåíèè �0- è �-ìåçîíîâ.

Ñðåäè ïðèìåðîâ ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà

è ïîñòàâîê èçãîòîâëåííûõ â ÎÈßÈ ïðèáîðîâ è îáîðó-

äîâàíèÿ ó÷àñòèå â ýòîì ïðîåêòå èìååò ñâîè îñîáåííî-

ñòè. Âî-ïåðâûõ, ôèçè÷åñêàÿ çàäà÷à è íàçâàíèå êîëëàáî-

ðàöèè GDH (Gerasimov–Drell–Hearn) [7] ïîäðàçóìåâà-

þò ðåàëèçàöèþ èäåé [8], ðàíåå âûñêàçàííûõ â ÎÈßÈ

ïðîô. Ñ. Á. Ãåðàñèìîâûì. Âî-âòîðûõ, ðàáîòû ïî ñîçäà-

íèþ êðèîñòàòà è «Insert» ïðîâîäèëèñü â ðàìêàõ êîí-

òðàêòîâ ïðàêòè÷åñêè çà ñ÷åò ñðåäñòâ íåìåöêîé ñòîðî-

íû. Êîíå÷íî, ýòî ñòàëî âîçìîæíûì, â ïåðâóþ î÷åðåäü,

ïî ïðè÷èíå èñêëþ÷èòåëüíîé çàèíòåðåñîâàííîñòè ðóêî-

âîäñòâà êîëëàáîðàöèè GDH-A2 â ïðèâëå÷åíèè ãðóïïû

ÎÈßÈ ê ó÷àñòèþ â äàííîì ïðîåêòå [9], òàê êàê ìíîãî-

ëåòíèå òðàäèöèè è ðåçóëüòàòû íàøåé ðàáîòû øèðîêî

èçâåñòíû çà ðóáåæîì.
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worldwide first measurement. It is planned to use a longitu-

dinal polarized target in order to attack the following part of

the experimental programme.

A paper on the new frozen spin polarized target is be-

ing prepared for publication. Data analysis and the result-

ing papers on the transverse asymmetries T and F in �0 and

�-photoproduction are in preparation.

JINR involvement in this project has its specific fea-

tures compared to other examples of international coopera-

tion and delivery of JINR-produced equipment. Firstly, as

already mentioned, the physical problem and the title of the

collaboration GDH (Gerasimov–Drell–Hearn) [7] mean

the realization of ideas formulated earlier at JINR by Prof.

S. B. Gerasimov [8]. Secondly, the work on the develop-

ment of the cryostat and the «Insert» was performed in the

framework of the contracts, at the expenses of the German

party mostly. Certainly, all it became possible first of all be-

cause of exclusive interest of the management of GDH-A2

collaboration in attracting our group for participation in the

project [9], since long-term traditions and results of our

work are well-known worldwide.
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Â. À. Êàðíàóõîâ

Ä. È. Ìåíäåëååâ è êðèòè÷åñêàÿ òåìïåðàòóðà
â ñèñòåìå æèäêîñòü–ãàç

Ê 150-ëåòèþ îòêðûòèÿ

Äìèòðèé Èâàíîâè÷ Ìåíäåëååâ áûë âñåìèðíî èç-

âåñòíûì õèìèêîì, ôèçèêîì è èçîáðåòàòåëåì. Ãëàâíàÿ

åãî íàó÷íàÿ ñëàâà ñâÿçàíà ñ îòêðûòèåì ïåðèîäè÷åñêîãî

çàêîíà äëÿ õèìè÷åñêèõ ñâîéñòâ ýëåìåíòîâ. Íî ýòà çà-

ìåòêà ïîñâÿùåíà äðóãîìó îòêðûòèþ Ä. È. Ìåíäåëååâà,

êîòîðîå áîëüøå îòíîñèòñÿ ê ôèçèêå.

Â 1859–1861 ãã. Ä. È. Ìåíäåëååâ áûë, êàê ìû ñåé-

÷àñ ãîâîðèì, «â íàó÷íîé êîìàíäèðîâêå» â Ãåéäåëüáåðãå

è ðàáîòàë â ñîáñòâåííîé ìàëåíüêîé ëàáîðàòîðèè. Ýòà

«êîìàíäèðîâêà» áûëà î÷åíü óñïåøíîé. Îí èçó÷àë ÿâëå-

íèå êàïèëëÿðíîñòè äëÿ ðàçëè÷íûõ æèäêîñòåé, è â öåí-

òðå åãî âíèìàíèÿ áûëè ñâîéñòâà ïîâåðõíîñòíîãî íàòÿ-

æåíèÿ â çàâèñèìîñòè îò òåìïåðàòóðû. Â 1860 ã. îí ïðè-

øåë ê âûâîäó, ÷òî ñóùåñòâóåò òàêîå ñïåöèôè÷åñêîå

çíà÷åíèå òåìïåðàòóðû, âûøå êîòîðîãî ïàð íå ìîæåò

áûòü ïðåâðàùåí â æèäêóþ ôàçó, êàê áû ìû íè ïîâûøà-

ëè äàâëåíèå. Ä. È. Ìåíäåëååâ íàçâàë ýòî çíà÷åíèå òåì-

ïåðàòóðîé àáñîëþòíîãî êèïåíèÿ æèäêîñòè. Ñåé÷àñ

èñïîëüçóåòñÿ òåðìèí êðèòè÷åñêàÿ òåìïåðàòóðà äëÿ

ôàçîâîãî ïåðåõîäà æèäêîñòü–ãàç.

Ïî÷åìó Ä. È. Ìåíäåëååâ èñïîëüçîâàë òåðìèí «àá-

ñîëþòíîå êèïåíèå»? Òåìïåðàòóðà îáû÷íîãî êèïåíèÿ

çàâèñèò îò âíåøíèõ óñëîâèé (îò äàâëåíèÿ íàä ïîâåðõ-

íîñòüþ), ïîýòîìó îíà íå ÿâëÿåòñÿ îïðåäåëåííîé õàðàê-

òåðèñòèêîé äàííîé æèäêîñòè. Ê ïðèìåðó, íà óðîâíå

ìîðÿ âîäà êèïèò ïðè 100 °Ñ, íî ÷åì âûøå ìû ïîäíèìà-

åìñÿ â ãîðó, òåì íèæå ñòàíîâèòñÿ òåìïåðàòóðà êèïåíèÿ

âîäû. À êðèòè÷åñêàÿ òåìïåðàòóðà äëÿ âîäû òî÷íî ðàâíà

374,2 °Ñ. Ñïèðò êèïèò (íà óðîâíå ìîðÿ) ïðè 78,33 °C,

íî êðèòè÷åñêàÿ òåìïåðàòóðà äëÿ íåãî 243 °C.
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V. A. Karnaukhov

D. I. Mendeleev and Critical Temperature for the
Liquid–Gas System

To the 150th anniversary of the discovery

Dmitri Ivanovich Mendeleev is a famous chemist,

physicist and inventor. His most glorious scientific

achievement is the discovery of the periodic law for chemi-

cal properties of elements. This achievement is well-known

and marked in the periodic table by element 101 named

mendelevium in honor of its discoverer.

Between 1859 and 1861, Mendeleev was on a scienti-

fic mission at Heidelberg, working in his own very small

laboratory. This mission was very successful. He studied

the capillarity phenomena for different liquids; therefore,

the properties of the surface tension as a function of the

temperature were the focus of his attention. As a result, in

1860 he concluded that there should be a peculiar tempera-

ture above which vapor cannot be converted into the liquid

phase at any pressure. Mendeleev named it the temperature

of the absolute boiling of liquid. Now we call it the critical

temperature for the liquid–gas phase transition.

Why did Mendeleev use the words «absolute boiling»?

The temperature of usual boiling depends on the outer (at-

mospheric) pressure and therefore cannot be considered as

a definite characteristic of a given liquid. Critical tempera-

ture does not depend on the external conditions. The boil-

ing temperature for water is around 100°C at sea level, but

it goes down when one climbs a mountain. The critical tem-

perature of water is exactly 374.2�C. The boiling tempera-
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Òåðìèí «êðèòè÷åñêàÿ òåìïåðàòóðà» äëÿ ôàçîâîãî

ïåðåõîäà æèäêîñòü–ãàç ñóùåñòâóåò è â ÿäåðíîé ôèçèêå.

Ýòî âàæíûé ïàðàìåòð â æèäêîêàïåëüíîé ìîäåëè ÿäðà,

êîòîðàÿ áûëà ïðåäëîæåíà âîñåìüäåñÿò ëåò íàçàä Í. Áî-

ðîì, Ä. Óèëëåðîì è ß. È. Ôðåíêåëåì. Ìîäåëü àêòèâíî

èñïîëüçóåòñÿ è ñåé÷àñ, åå ìîäåðíèçèðîâàííûé âàðèàíò

ïîçâîëÿåò ðàññ÷èòàòü àòîìíûå ìàññû ñ âûñîêîé òî÷íî-

ñòüþ è ýôôåêòèâíî èñïîëüçóåòñÿ â òåîðèè äåëåíèÿ.

Ïîêà íå óäàëîñü íåïîñðåäñòâåííî èçìåðèòü ÿäåð-

íóþ êðèòè÷åñêóþ òåìïåðàòóðó. Îäíàêî â ðÿäå ðàáîò ýòà

õàðàêòåðèñòèêà îïðåäåëåíà ïóòåì àíàëèçà âåðîÿòíî-

ñòåé ìóëüòèôðàãìåíòàöèè è äåëåíèÿ ãîðÿ÷èõ ÿäåð. Íà

ðèñ. 1 ïîêàçàíî èçìåðåííîå çàðÿäîâîå ðàñïðåäåëåíèå

ôðàãìåíòîâ ïðîìåæóòî÷íîé ìàññû (2 < Z < 20), âîçíè-

êàþùèõ ïðè ñîóäàðåíèè ðåëÿòèâèñòñêèõ ïðîòîíîâ ñ

òîíêîé çîëîòîé ôîëüãîé (ïðîåêò ÔÀÇÀ). Ëèíèè ïîëó-
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ture for ethyl alcohol is 78.33�C, but the critical one is

243�C.

The term «critical temperature» exists in nuclear

physics too. It is an important parameter in the nuclear liq-

uid drop model (LDM) which was introduced eighty years

ago by N. Bohr, J. A. Wheeller and Ya. I. Frenkel. This

model is well alive now. Modern variants of the LDM de-

scribe atomic masses with great accuracy (10–5) and are ef-

fectively used in fission theory.

It would be fine to measure the nuclear critical temper-

ature Tc directly, but up to now it has not been done. One

believes that it is impossible at all. There are a number of

experimental studies devoted to the estimation of Tc by the

analysis of the probabilities of multifragmentation and fis-

sion of hot nuclei. Figure 1 shows the measured yield of in-

termediate mass fragments (2 < Z < 20) in collision of

relativistic protons with a thin gold target (FASA collabora-

tion). The lines are model calculated with the critical tem-

perature as a parameter. The best agreement of theory and

the data occurs at Tc = (17 ± 2) MeV, or Tc � �2 1011 �C.

The review of all the experimental data on the nuclear

critical temperature is presented in Fig. 2. The data have

been accumulated by different scientific groups for

25 years. Different experimental techniques were used to

obtain the data, and various theoretical models were em-

ployed for the analysis. Divergence of the results is very

large: the values obtained in 2003 by L. Moretto et al.

(Lawrence Berkeley Laboratory, USA) are three times

smaller than the ones measured in Dubna. In both studies

Ðèñ. 1. Çàðÿäîâîå ðàñïðåäåëåíèå ÿäåðíûõ ôðàãìåíòîâ, âîçíè-

êàþùèõ ïðè ñîóäàðåíèè ðåëÿòèâèñòñêèõ ïðîòîíîâ ñ çîëîòîì:

òî÷êè — ýêñïåðèìåíò, ëèíèè — ðàñ÷åò ïî ìîäåëè â ïðåäïîëî-

æåíèè ðàçëè÷íûõ çíà÷åíèé êðèòè÷åñêîé òåìïåðàòóðû

Fig. 1. The charge distribution of the nuclear fragments (from col-

lisions of relativistic protons with the gold target): the points are

data, the lines are model calculations under the assumption of dif-

ferent values of critical temperature

Ðèñ. 2. Êðèòè÷åñêàÿ òåìïåðàòóðà äëÿ ÿäåðíîãî ôàçîâîãî ïåðåõî-

äà æèäêîñòü–ãàç, îöåíåííàÿ ýêñïåðèìåíòàëüíî çà ïîñëåäíèå

25 ëåò íà îñíîâå äàííûõ ïî ìóëüòèôðàãìåíòàöèè. Çâåçäî÷êè

ñîîòâåòñòâóþò äàííûì, ïîëó÷åííûì èç àíàëèçà äåëèìîñòè ÿäåð

Fig. 2. The critical temperature for the liquid–gas phase transition es-

timated experimentally in the last 25 years. Multifragmentation was

mainly used to measure Tc, only two stars were obtained from the fis-

sion data
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÷åíû â ðàñ÷åòå ïî ìîäåëè, â êîòîðîé êðèòè÷åñêàÿ òåì-

ïåðàòóðà ÿâëÿåòñÿ ïàðàìåòðîì. Èç óñëîâèÿ íàèëó÷øåãî

ñîãëàñèÿ òåîðèè è ýêñïåðèìåíòà îïðåäåëåíî çíà÷åíèå

ÿäåðíîé êðèòè÷åñêîé òåìïåðàòóðû: Tc = (17 ± 2) ÌýÂ,

èëè � �2 1011 °C.

Îáçîð âñåõ ýêñïåðèìåíòàëüíûõ äàííûõ ïî ÿäåðíîé

êðèòè÷åñêîé òåìïåðàòóðå ïðåäñòàâëåí íà ðèñ. 2. Ýòè

äàííûå íàêîïëåíû ðàçëè÷íûìè íàó÷íûìè ãðóïïàìè â

òå÷åíèå ïîñëåäíèõ 25 ëåò. Ïðè èõ àíàëèçå èñïîëüçîâà-

ëèñü ðàçíîîáðàçíûå ìåòîäû è ìîäåëè. Ðàçáðîñ ðåçóëü-

òàòîâ îãðîìíûé: çíà÷åíèÿ êðèòè÷åñêîé òåìïåðàòóðû,

ïîëó÷åííûå Ë. Ìîðåòòî (Ëàáîðàòîðèÿ èì. Ý. Ëîóðåíñà,

Áåðêëè, ÑØÀ), â òðè ðàçà ìåíüøå, ÷åì íàéäåííûå â

Äóáíå!!! Îáå ãðóïïû èññëåäîâàëè ïðîöåññ ìóëüòèôðàã-

ìåíòàöèè, îäíàêî ìåòîäû àíàëèçà áûëè ðàçëè÷íû. Îò-

ìåòèì, ÷òî âåëè÷èíà Tc, îöåíåííàÿ Ä. Íàòîâèöåì (Öè-

êëîòðîííûé èíñòèòóò, Òåõàñ, ÑØÀ), áëèçêà ê íàøåìó

çíà÷åíèþ.

Äëÿ ïðîÿñíåíèÿ ñèòóàöèè â Äóáíå áûë ïðîâåäåí

àíàëèç òåìïåðàòóðíîé çàâèñèìîñòè äåëèìîñòè ãîðÿ÷èõ

ÿäåð. Êàê èçâåñòíî, áàðüåð äåëåíèÿ îïðåäåëÿåòñÿ îòíî-

øåíèåì ïîâåðõíîñòíîé è êóëîíîâñêîé ýíåðãèé. Òåìïå-

ðàòóðíàÿ çàâèñèìîñòü ïîâåðõíîñòíîé ýíåðãèè âêëþ÷à-

åò êðèòè÷åñêóþ òåìïåðàòóðó êàê ïàðàìåòð, êîòîðûé

ìîæåò áûòü íàéäåí ïóòåì ñðàâíåíèÿ äàííûõ ìîäåëüíî-

ãî ðàñ÷åòà è ýêñïåðèìåíòà ïî èçìåðåíèþ âåðîÿòíîñòè

äåëåíèÿ âîçáóæäåííûõ ÿäåð. Ýòî áûëî ñäåëàíî â Äóáíå

â ðàìêàõ ïðîåêòà ÔÀÇÀ (çâåçäî÷êè íà ðèñ. 2). Ðåçóëüòàò

ñîãëàñóåòñÿ ñ òåì, êîòîðûé áûë ïîëó÷åí ïðè àíàëèçå

ïðîöåññà ìóëüòèôðàãìåíòàöèè.

Êðèòè÷åñêàÿ òåìïåðàòóðà — êëþ÷åâîé ïàðàìåòð,

îïðåäåëÿþùèé ÿäåðíîå óðàâíåíèå ñîñòîÿíèÿ, ò. å. çà-

âèñèìîñòü äàâëåíèÿ ð îò ïëîòíîñòè �:

p a b c	 � �� � �2 3,

ãäå b k TB c c	� / � , c k TB c c	 2 6 2/ � , à �c — ïëîòíîñòü â

êðèòè÷åñêîé òî÷êå. Ýòà ôîðìóëà áûëà ïðåäëîæåíà

òðèäöàòü ëåò íàçàä H. Jaqaman è äð. Â íàñòîÿùåå âðåìÿ

îíà ñóùåñòâåííî óñëîæíåíà, îäíàêî åå êëàññè÷åñêàÿ

ôîðìà äåìîíñòðèðóåò âàæíîñòü çíàíèÿ êðèòè÷åñêîé

òåìïåðàòóðû.
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the multifragmentation process was considered, but very

different models were used for data analysis.

To resolve this dramatic situation, we analyzed fissility

of hot nuclei. The fission barrier depends on the ratio of the

surface and Coulomb energies. Thermal dependence of the

surface energy includes Tc as a parameter. The model used

was completely different from that for fragmentation. We

are satisfied by the result: it is shown in Fig. 2 by two stars

corresponding to two different descriptions of the surface

tension as a function of the temperature. The value of Tc ob-

tained from the fission data is in excellent agreement with

that estimated in Dubna via multifragmentation. Note that

the value of Tc estimated for neutral nuclear matter by

J. Natowitz (Texas, USA) is close to our value.

Critical temperature is the crucial characteristic deter-

mining the nuclear equation of state

p a b c	 � �� � �2 3,

where b k TB c c	� / � , c k TB c c	 2 6 2/ � , �c is the nuclear

density at the critical point for the liquid–gas phase transi-

tion. This formula was suggested more than thirty years ago

by H. Jaqaman et al. It has been appreciably refined and

complicated since. But its classical representation well

demonstrates the significance of knowing the value of criti-

cal temperature.
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Ì. Â. Àâäååâ, Ò. Â. Òðîïèí, Å. À. Êèçèìà,

À. À. Õîõðÿêîâ, Â. Ë. Àêñåíîâ

Êëàñòåðîîáðàçîâàíèå
â æèäêèõ ðàñòâîðàõ ôóëëåðåíîâ

Ôóëëåðåíû (ñòàáèëüíûå è âûñîêîñèììåòðè÷íûå

ìîëåêóëû C60, C70 è ò. ä.) — ñèìâîë ñîâðåìåííîãî íà-

íîòåõíîëîãè÷åñêîãî ïðîãðåññà. Áëàãîäàðÿ ñâîèì ñòðóê-

òóðíûì îñîáåííîñòÿì îíè îáëàäàþò óíèêàëüíûìè

ñâîéñòâàìè, êîòîðûå âñå àêòèâíåå èñïîëüçóþòñÿ â âû-

ñîêîòåõíîëîãè÷íûõ ïðîèçâîäñòâàõ. Îäíèì èç òàêèõ

ñâîéñòâ ÿâëÿåòñÿ ðàñòâîðèìîñòü. Äåéñòâèòåëüíî, ñðåäè

àëëîòðîïíûõ ôîðì óãëåðîäà òîëüêî ôóëëåðåíû ðàñòâî-

ðèìû â äîâîëüíî áîëüøîì êîëè÷åñòâå ðàñòâîðèòåëåé,

ïðè ýòîì îíè îáðàçóþò êàê ìîëåêóëÿðíûå ðàñòâîðû,

òàê è ñòàáèëüíûå êîëëîèäíûå ðàñòâîðû. Îòìåòèì, ÷òî

âûñîêàÿ õèìè÷åñêàÿ àêòèâíîñòü ôóëëåðåíîâ â ðàñòâî-

ðàõ ìîæåò íàïðÿìóþ ïðèìåíÿòüñÿ â áèîìåäèöèíñêèõ

îáëàñòÿõ (â ëå÷åíèè ðàêà è áîëåçíè Àëüöãåéìåðà, â

ïðîòèâîâèðóñíûõ ïðåïàðàòàõ).

Â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè ÎÈßÈ àêòèâíî

âåäóòñÿ èññëåäîâàíèÿ ðàñòâîðîâ ôóëëåðåíîâ, ñâÿçàí-

íûå ñ ïðîáëåìîé êëàñòåðíîãî ñîñòîÿíèÿ ýòèõ ìîëåêóë â

ðàçëè÷íûõ ðàñòâîðèòåëÿõ [1]. Îäíè ðàñòâîðû ôóëëåðå-

íîâ ìîæíî õàðàêòåðèçîâàòü êàê ðàâíîâåñíûå ìîëåêó-

ëÿðíûå ðàñòâîðû. Äëÿ äðóãèõ íàáëþäàþòñÿ îñîáåííî-

ñòè, êîòîðûå îòðàæàþò îáðàçîâàíèå êëàñòåðîâ â ðàç-

ëè÷íûõ óñëîâèÿõ. Ýôôåêòû êëàñòåðîîáðàçîâàíèÿ

èçó÷àþòñÿ íàìè â ðàìêàõ êîìïëåêñíîãî ïîäõîäà, âêëþ-

÷àþùåãî â ñåáÿ ðàçëè÷íûå ìåòîäû: ìàëîóãëîâîå ðàññå-

ÿíèå íåéòðîíîâ (ÌÓÐÍ), äèíàìè÷åñêîå ñâåòîðàññåÿ-

íèå (ÄÑÐ), ñïåêòðîñêîïèþ óëüòðàôèîëåòîâîãî è âèäè-

ìîãî èçëó÷åíèé (ÓÔ-Âèä), ìàññ-ñïåêòðîìåòðèþ,

ýêñòðàêöèþ. Îñíîâíàÿ öåëü äàííûõ èññëåäîâàíèé —

ñâÿçàòü ñòðóêòóðíûå îñîáåííîñòè ðàñòâîðîâ ñ ôèçèêî-
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M. V. Avdeev, T. V. Tropin, O. A. Kyzyma,

A. A. Khokhryakov, V. L. Aksenov

Cluster Formation in Liquid Solutions of
Fullerenes

Fullerenes (stable and highly symmetric molecules

C60, C70, etc.) are a symbol of modern nanotechnological

progress. Due to their structural features fullerenes exhibit

unique properties, which find ever increasing use in high

technologies. Solubility is one of such properties. And in

fact, among allotropic forms of carbon only fullerenes are

soluble in quite a number of solvents and form both molec-

ular and stable colloidal solutions. It should be pointed out

that high chemical activity of fullerenes in solutions can be

applied directly in biomedical fields (in curing cancer and

Alzheimer’s disease, in antiviral medicines).

At FLNP the fullerene solutions are investigated inten-

sively in respect to the problem of cluster state for these

molecules in various solvents [1]. If some fullerene solu-

tions can be characterized as equilibrium molecular solu-

tions, others exhibit peculiarities reflecting the cluster

formation under different conditions. We study the cluster

formation effects in the framework of a complex approach

which combines several methods, including small-angle

neutron scattering (SANS), dynamic light scattering

(DLS), spectroscopy of ultraviolet and visible radiation

(UV-Vis), mass-spectroscopy, extraction. The main goal of

this research is to relate structural features of the solutions

with physical and chemical principles which are

responsible for cluster formation and stabilization.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



õèìè÷åñêèìè ïðèíöèïàìè, îòâå÷àþùèìè çà îáðàçîâà-

íèå è ñòàáèëèçàöèþ êëàñòåðîâ.

Ïðèìåð èñïîëüçîâàíèÿ ÌÓÐÍ ïðè èçó÷åíèè äèñ-

ïåðñèé ôóëëåðåíîâ â âîäå [2–5] ïðåäñòàâëåí íà ðèñ. 1.

Ðàñòâîðû ïðèãîòîâëåíû ìåòîäîì çàìåùåíèÿ ðàñòâîðè-

òåëÿ èëè äèñïåðãèðîâàíèÿ ôóëëåðåíà C60 â âîäó ÷åðåç

îðãàíè÷åñêèé ðàñòâîðèòåëü, êîòîðûé íå ñìåøèâàåòñÿ ñ

âîäîé (íàïðèìåð, áåíçîë). Ïðîöåññ ñîïðîâîæäàåòñÿ

îáðàçîâàíèåì êðóïíûõ ñòàáèëüíûõ êëàñòåðîâ. Ñòàáè-

ëèçàöèÿ è âíóòðåííÿÿ ñòðóêòóðà òàêèõ êëàñòåðîâ îñòà-

âàëèñü íåêîòîðîå âðåìÿ îòêðûòûì âîïðîñîì. Îáñóæ-

äàëñÿ ðÿä ìîäåëåé, ïðåäñòàâëåííûõ íà ðèñ. 1. Ñî÷åòà-

íèå äîñòèæèìîé êîíöåíòðàöèè, õàðàêòåðíîãî ðàçìåðà

êëàñòåðîâ è ñòàáèëüíîñòè ñèñòåì ïðè ðàçáàâëåíèè ïî-

çâîëèëè ïðèìåíèòü âàðèàöèþ êîíòðàñòà â ÌÓÐÍ íà

îñíîâå èçîòîïíîãî çàìåùåíèÿ âîäîðîä/äåéòåðèé. Êðè-

âûå ðàññåÿíèÿ óêàçûâàþò íà ïðèñóòñòâèå ïîëèäèñïåðñ-

íûõ êëàñòåðîâ (õàðàêòåðíûé ðàäèóñ 35 íì). Íà îñíîâå

äàííûõ ïî âàðèàöèè êîíòðàñòà (âêëàäêà ê ðèñ. 1) îïðå-

äåëåíà òî÷êà êîìïåíñàöèè � — îáúåìíîå ñîäåðæàíèå

òÿæåëîé âîäû (D2O), ïðè êîòîðîì èìååò ìåñòî íóëåâîé

êîíòðàñò. Íàéäåííàÿ èç � ïëîòíîñòü êëàñòåðîâ îáóñëî-

âèëà âûáîð ìîäåëè. Áûëî ïîêàçàíî, ÷òî êëàñòåðû îäíî-

ðîäíû, à èõ ïëîòíîñòü ñîâïàäàåò ñ ïëîòíîñòüþ êðè-

ñòàëëà Ñ60. Òàêèì îáðàçîì, áûë ñäåëàí âûáîð â ïîëüçó

ïëîòíîóïàêîâàííûõ êëàñòåðîâ, çà ñòàáèëèçàöèþ êîòî-

ðûõ îòâå÷àåò òîíêàÿ îáîëî÷êà — ðåçóëüòàò äîíîðíî-àê-

öåïòîðíîãî âçàèìîäåéñòâèÿ Ñ60 ñ âîäîé.

Äëÿ ðàñòâîðèòåëåé ñî ñðåäíåé ïîëÿðíîñòüþ (äè-

ýëåêòðè÷åñêàÿ ïîñòîÿííàÿ ñâûøå 10) ïîäðîáíî èçó÷å-

íà [6–10] ñèñòåìà Ñ60/N-ìåòèëïèððîëèäîí (NÌP), êî-

òîðàÿ õàðàêòåðèçóåòñÿ îáðàçîâàíèåì â íåé ñî âðåìåíåì

(ïîðÿäêà ìåñÿöà ïîñëå ðàñòâîðåíèÿ) áîëüøèõ (ðàçìå-

ðîì äî 500 íì), íî ñòàáèëüíûõ êëàñòåðîâ èç ìîëåêóë
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An example of the SANS application in the study of

fullerene dispersions in water [2–5] is given in Fig. 1. Solu-

tions were prepared by the solvent substitution method or,

in other words, by dispersing fullerene C60 into water

through an organic solvent, which is nonmiscible with wa-

ter (e.g., benzene). The process is accompanied by the for-

mation of large stable clusters. The stabilization and inner

structure of such clusters remained an open question for

some time. Several models presented in Fig. 1 were dis-

cussed. The combination of the achievable concentrations,

characteristic size and stability of the system on diluting

made it possible to apply SANS contrast variation with iso-

topic hydrogen/deuterium substitution. Scattering curves

show the presence of polydisperse clusters (characteristic

radius 35 nm). On the basis of contrast variation (inset in

Fig. 1), the match point � (volume fraction of heavy water,

D2O, at which zero contrast is achieved) was evaluated.

The cluster density found from � determined the choice of

Fig. 1. Application of small-angle neutron scattering in the structure research of water dispersions of C 60 fullerene. Based on analysis of

scattering curves and data of contrast variation (inset), the model from three variants discussed in literature was chosen
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Ðèñ. 1. Ïðèìåíåíèå ìàëîóãëîâîãî ðàññåÿíèÿ íåéòðîíîâ â ñòðóêòóðíûõ èññëåäîâàíèÿõ âîäíûõ äèñïåðñèé ôóëëåðåíà C60.

Íà îñíîâå àíàëèçà êðèâûõ ðàññåÿíèÿ è äàííûõ âàðèàöèè êîíòðàñòà (âêëàäêà) âûáðàíà ìîäåëü èç òðåõ âàðèàíòîâ,

îáñóæäàâøèõñÿ â ëèòåðàòóðå



ôóëëåðåíà. Â ÷àñòíîñòè, ðîñò êëàñòåðîâ ïðåäëîæåíî

îòñëåæèâàòü ñ ïîìîùüþ ýêñòðàêöèè â îðãàíè÷åñêèé

ðàñòâîðèòåëü, íå ñìåøèâàåìûé ñ NÌP, íàïðèìåð, ãåê-

ñàí (ðèñ. 2). Êëàñòåðîîáðàçîâàíèå êîððåëèðóåò ñ âðå-

ìåííûì ñîëüâàòîõðîìíûì ýôôåêòîì (èçìåíåíèåì âî

âðåìåíè ñïåêòðà ïîãëîùåíèÿ ÓÔ-Âèä). Ïîñëå ðàñòâî-

ðåíèÿ ìîëåêóëÿðíûé C60 èç C60/NMP (ìàëèíîâîãî öâå-

òà) ýêñòðàãèðóåòñÿ â ãåêñàí (ìàëèíîâîãî öâåòà ìåíü-

øåé èíòåíñèâíîñòè). Ñî âðåìåíåì ýêñòðàêöèÿ óìåíü-

øàåòñÿ è, â êîíöå êîíöîâ, ñâèäåòåëüñòâóåò î ïåðåõîäå

âñåãî C60 â ñîñòàâå C60/NMP (æåëòî-êîðè÷íåâîãî

öâåòà) â êëàñòåðû, êîòîðûå íå ýêñòðàãèðóþòñÿ. Òàêæå

îáíàðóæåíà ðåîðãàíèçàöèÿ êëàñòåðîâ ïðè äîáàâëåíèè

â êëàñòåðíóþ ñèñòåìó Ñ60/NÌP âîäû. Ðåçêîå óâåëè÷å-

íèå (ïðè ñîäåðæàíèè âîäû áîëåå 40 % â êîíå÷íîì

ðàñòâîðå) ÌÓÐÍ â îáëàñòè ïåðåäàííûõ èìïóëüñîâ

0,1–0,5 íì–1 ñâèäåòåëüñòâóåò î ðàçðóøåíèè áîëüøèõ

êëàñòåðîâ è ïîÿâëåíèè êëàñòåðîâ ñ õàðàêòåðíûìè ðàç-

ìåðàìè ìåæäó 10 è 100 íì. Îáíàðóæåíèå äàííîãî ýô-

ôåêòà ïîçâîëèëî ïðîâåñòè îöåíêè ïëîòíîñòè êëàñòåðîâ

â ðàñòâîðå Ñ60/NÌP ïîñðåäñòâîì âàðèàöèè êîíòðàñòà â

ÌÓÐÍ, êîòîðàÿ óêàçûâàåò íà ïëîòíóþ óïàêîâêó ôóëëå-

ðåíà. Ïîêàçàíî, ÷òî ðàçðóøåíèå êëàñòåðîâ ïðè äîáà-

âëåíèè âîäû ïðîèñõîäèò çà ñ÷åò îòñîåäèíåíèÿ îäèíî÷-

íûõ ìîëåêóë Ñ60 (ìîíîìåðîâ), òàê êàê ýêñòðàêöèÿ âîç-

îáíîâëÿåòñÿ (ðèñ. 2). Íà îñíîâå êîìïëåêñíîãî àíàëèçà
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the model. It has been shown that the clusters are homoge-

neous, and their density coincides with that of the Ñ60 crys-

tals. Thus, a choice in favor of densely packed clusters sta-

bilized by a thin shell (result of donor–acceptor interaction

of Ñ60 with water) has been made.

For the solvents of intermediate polarity (dielectric

constant above 10), the system Ñ60/N-methyl-pyrrolidone

(NMP) has been studied [6–10]. It is characterized by the

formation of large (size up to 500 nm) but stable clusters of

fullerene molecules within about one month after dissolu-

tion. Particularly, it has been proposed to follow the cluster

growth with the help of extraction into an organic solvent,

which is nonmiscible with NMP, for example, hexane

(Fig. 2). The cluster formation here correlates with the tem-

poral solvatochromic effect (change in UV-Vis absorption

spectrum with time). After dissolution molecular C60 is ex-

tracted from C60/NMP (mauve color) to hexane (mauve

color of less intensity). The extraction decreases with time

and finally indicates the transfer of all C60 of C60/NMP

(brownish yellow color) into the clusters which are not ex-

tracted. Cluster reorganization on addition of water into the

cluster system Ñ60/NMP has also been revealed. It mani-

fests itself as a sharp increase (at water content above 40%

in final solution) in SANS over the momentum transfer

range of 0.1–0.5 nm–1, which is indicative of destruction of

large clusters and appearance of clusters with characteristic

sizes between 10 and 100 nm. The discovery of the given

effect has made it possible to estimate the cluster density in

Ñ60/NMP solutions by means of the SANS contrast varia-

tion, which suggests dense fullerene packing. It has been

shown that the cluster destruction on water addition is a re-

sult of detachment of single Ñ60 molecules (monomers)

(Fig. 2). On the basis of the complex analysis involving dif-

ferent methods, the solvatocromic effects in the systems

Ñ60/NMP and Ñ60/NMP/water have been explained.

Ðèñ. 2. Ñõåìàòè÷åñêîå ïðåäñòàâëåíèå ðàçëè÷íûõ ñòàäèé ýêñòðàêöèè ôóëëåðåíà Ñ60 èç ðàñòâîðîâ C60/NÌP è C60/NÌP/H2O

íà îñíîâå äàííûõ êîìïëåìåíòàðíûõ ñòðóêòóðíûõ ìåòîäîâ

Fig. 2. Schematic view of different stages of Ñ60 fullerene extraction from solutions C60/NÌP and C60/NÌP/H2O on the basis of the data of

complementary structural methods
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ñ ïðèâëå÷åíèåì ðàçëè÷íûõ ìåòîäîâ ïðåäëîæåíî îáúÿñ-

íåíèå ñîëüâàòîõðîìíûì ýôôåêòàì â ñèñòåìàõ Ñ60/NÌP

è Ñ60/NÌP/âîäà.

Äëÿ ñëàáîïîëÿðíûõ ðàñòâîðèòåëåé (äèýëåêòðè÷å-

ñêàÿ ïîñòîÿííàÿ ìåíåå 10), òàêèõ êàê ñåðîóãëåðîä, ïî-

êàçàíî [11–14], ÷òî ðàñòâîðû ôóëëåðåíà Ñ60 ÿâëÿþòñÿ

ïðåèìóùåñòâåííî ìîëåêóëÿðíûìè (ò. å. ôóëëåðåí íå

îáðàçóåò êëàñòåðîâ). Òåì íå ìåíåå íåðàâíîâåñíîå ïðè-

ãîòîâëåíèå ðàñòâîðîâ (íàïðèìåð, ñ èñïîëüçîâàíèåì

óëüòðàçâóêîâîãî âîçäåéñòâèÿ) ìîæåò ïðèâîäèòü ê îáðà-

çîâàíèþ ñòàáèëüíûõ êëàñòåðîâ (ðàçìåðîì ìåíåå

10 íì).

Ýêñïåðèìåíòàëüíàÿ ðàáîòà âåäåòñÿ â ñîäðóæåñòâå

ñ ôèçè÷åñêèì ôàêóëüòåòîì Êèåâñêîãî íàöèîíàëüíîãî

óíèâåðñèòåòà (Óêðàèíà), Èíñòèòóòîì õèìèè ïîâåðõíî-

ñòè ÍÀÍÓ (Êèåâ, Óêðàèíà), Èññëåäîâàòåëüñêèì èíñòè-

òóòîì ôèçèêè òâåðäîãî òåëà è îïòèêè ÂÀÍ (Áóäàïåøò,

Âåíãðèÿ), Èññëåäîâàòåëüñêèì öåíòðîì GKSS (Ãèåñò-

õàõò, ÔÐÃ), õèìè÷åñêèì è ôèçè÷åñêèì ôàêóëüòåòàìè è

Íàó÷íî-èññëåäîâàòåëüñêèì èíñòèòóòîì ÿäåðíîé

ôèçèêè Ìîñêîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà

(Ðîññèÿ).
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For low-polarity solvents (dielectric constant below

10), such as carbon disulfide, it has been shown [11–14]

that mainly solutions of the Ñ60 fullerene are molecular

(i.e., the fullerene does not form clusters). Nevertheless,

nonequilibrium preparation of the solution (for example,

under ultrasound) can lead to the appearance of stable clus-

ters (size less than 10 nm).

The experimental work is carried out in collaboration

with the Physical Department of Taras Shevchenko Na-

tional University of Kyiv (Kyiv, Ukraine), the Chuiko Insti-

tute of Surface Chemistry of NASU (Kyiv, Ukraine), the

Research Institute for Solid State Physics and Optics of

HAS (Budapest, Hungary), GKSS Research Centre

(Geesthacht, Germany), the Chemical and Physical Depart-

ments and the Skobeltsyn Institute of Nuclear Physics of

Lomonosov Moscow State University (Moscow, Russia).
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Ì. Ã. Èòêèñ ïðîèíôîðìèðîâàë
ó÷àñòíèêîâ ñåññèè î ðåøåíèÿõ î÷å-
ðåäíîé (ìàðò 2010 ã.) è âíåî÷åðåäíîé
(ìàé 2010 ã.) ñåññèé Êîìèòåòà ïîëíî-
ìî÷íûõ ïðåäñòàâèòåëåé ïðàâè-
òåëüñòâ ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ, à
òàêæå ñäåëàë êðàòêèé îáçîð îñíîâ-
íûõ ðåçóëüòàòîâ äåÿòåëüíîñòè Èí-
ñòèòóòà â 2010 ã.

Ó÷åíûé ñîâåò çàñëóøàë äîêëàäû
î õîäå âûïîëíåíèÿ Ñåìèëåòíåãî ïëà-
íà ðàçâèòèÿ ÎÈßÈ íà 2010–2016 ãã.
ïî îñíîâíûì íàó÷íûì íàïðàâëåíèÿì
è î ñòàòóñå âàæíåéøèõ ïðîåêòîâ áà-
çîâûõ óñòàíîâîê ÎÈßÈ.

Ñ äîêëàäàìè î ðåêîìåíäàöèÿõ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ âûñòóïèëè: Ý. Òîìàçè-Ãóñòàô-
ñîí (ÏÊÊ ïî ôèçèêå ÷àñòèö), Â. Ãðàé-
íåð (ÏÊÊ ïî ÿäåðíîé ôèçèêå), Â. Êàí-
öåð (ÏÊÊ ïî ôèçèêå êîíäåí-
ñèðîâàííûõ ñðåä).

Ì. Ã. Èòêèñ ïðåäñòàâèë ïðåäëî-
æåíèå äèðåêöèè î ïðèñâîåíèè çâàíèÿ
«Ïî÷åòíûé äîêòîð ÎÈßÈ». Ñîñòîÿ-
ëîñü âðó÷åíèå ïðåìèè èì. Ã. Í. Ôëå-
ðîâà 2009 ã., à òàêæå âðó÷åíèå äèïëî-
ìîâ ëàóðåàòàì ïðåìèé ÎÈßÈ çà
2009 ã.

Ó÷åíûé ñîâåò ïðèíÿë ñëåäóþ-
ùóþ ðåçîëþöèþ.

Ïàìÿòè êîëëåã. Ó÷åíûé ñîâåò
ïî÷òèë ïàìÿòü ïðîôåññîðà Àëåêñåÿ
Íîðàéðîâè÷à Ñèñàêÿíà. Êàê äèðåê-
òîð Îáúåäèíåííîãî èíñòèòóòà ÿäåð-
íûõ èññëåäîâàíèé îí âíåñ âûäàþ-
ùèéñÿ âêëàä â ðàçâèòèå ÎÈßÈ —
êðóïíîãî ìåæäóíàðîäíîãî öåíòðà
ôóíäàìåíòàëüíûõ èññëåäîâàíèé,
îáðàçîâàòåëüíîé è èííîâàöèîííîé
äåÿòåëüíîñòè, èãðàÿ ëèäèðóþùóþ
ðîëü â ôîðìèðîâàíèè òåêóùåé è ïåð-
ñïåêòèâíûõ ïðîãðàìì Èíñòèòóòà,

îñíîâàííûõ íà øèðîêîì ìåæäóíà-
ðîäíîì ñîòðóäíè÷åñòâå. Åìó áûëè
ïðèñóùè âäîõíîâëÿþùåå íàó÷íîå ðó-
êîâîäñòâî è çàìå÷àòåëüíûå ëè÷íûå
êà÷åñòâà.

Ó÷åíûé ñîâåò òàêæå ïî÷òèë ïà-
ìÿòü ïðîôåññîðîâ Ìàòåÿ Ìàòååâà è
Àëüáåðòà Íèêèôîðîâè÷à Òàâõåëè-
äçå, ÷ëåíîâ Ó÷åíîãî ñîâåòà Èíñòèòó-
òà, êîòîðûå âíåñëè âûäàþùèéñÿ
âêëàä â ðàçâèòèå íàó÷íûõ èññëåäî-
âàíèé è ñîòðóäíè÷åñòâà ìåæäó
ÎÈßÈ è íàó÷íûìè öåíòðàìè ñòðàí-
ó÷àñòíèö.

Îáùèå ïîëîæåíèÿ. Ó÷åíûé ñî-
âåò ïðèíÿë ê ñâåäåíèþ ðåøåíèÿ î÷å-
ðåäíîé (ìàðò 2010 ã.) è âíåî÷åðåäíîé
(ìàé 2010 ã.) ñåññèé Êîìèòåòà ïîëíî-
ìî÷íûõ ïðåäñòàâèòåëåé ïðàâè-
òåëüñòâ ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ, à
òàêæå êðàòêèé îáçîð îñíîâíûõ ðå-
çóëüòàòîâ äåÿòåëüíîñòè Èíñòèòóòà â
òåêóùåì ãîäó. Îòìåòèâ çíà÷èòåëüíûå
äîñòèæåíèÿ ó÷åíûõ Èíñòèòóòà â
îáëàñòè ôèçèêè ÷àñòèö, ÿäåðíîé ôè-
çèêè è ôèçèêè êîíäåíñèðîâàííûõ
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Professor M. Itkis related the deci-
sions of the regular (March 2010) and
extraordinary (May 2010) sessions of
the Committee of Plenipotentiaries of
the Governments of the JINR Member
States, and made an overview of major
results of JINR’s activity in 2010.

The Scientific Council was pre-
sented with reports on the progress of
implementation of the Seven-Year Plan
for the Development of JINR
(2010–2016) in the main fields of re-
search and on the status of JINR’s ma-
jor basic facilities.

The recommendations of the Pro-
gramme Advisory Committees were re-
ported by E. Tomasi-Gustafsson (PAC
for Particle Physics), W. Greiner (PAC
for Nuclear Physics), and V. Kantser
(PAC for Condensed Matter Physics).

M. Itkis presented the Direc-
torate’s proposal for the award of the
title «Honorary Doctor of JINR». The
award of the 2009 G. Flerov Prize as
well as the presentation of diplomas to
the winners of JINR prizes for the year
2009 took place at the session.

The Scientific Council adopted the
following Resolution.

In Memory of Colleagues. The
Scientific Council paid tribute to the
memory of Professor Alexei Sissakian.
As Director of the Joint Institute for Nu-
clear Research, he made outstanding
contributions to the development of
JINR as a major international centre for
fundamental research, as well as to the
education of young scientists and the
development of innovative activities,

and played a leading role in the estab-
lishment of the current and future JINR
research programmes based on broad
international cooperation. His inspiring
scientific leadership and personal qual-
ities are sorely missed.

The Scientific Council also com-
memorated Professors Matey Mateev
and Albert Tavkhelidze, members of
the Scientific Council, who made out-
standing contributions to the advance-
ment of science and to the develop-
ment of collaboration between JINR
and research centres in Member
States.

General Considerations. The
Scientific Council took note of the deci-
sions of the regular (March 2010) and
extraordinary (May 2010) sessions of
the Committee of Plenipotentiaries of
the Governments of the JINR Member
States, as well as of the overview of
major results of JINR’s current activity
in 2010.

ÑÅÑÑÈß Ó×ÅÍÎÃÎ ÑÎÂÅÒÀ ÎÈßÈ
SESSION OF THE JINR SCIENTIFIC COUNCIL

23–24 ñåíòÿáðÿ ñîñòîÿëàñü 108-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà
ÎÈßÈ ïîä ïðåäñåäàòåëüñòâîì è. î. äèðåêòîðà Èíñòèòóòà
Ì. Ã. Èòêèñà è ïðîôåññîðà Êàðëîâà óíèâåðñèòåòà
È. Âèëüãåëüìà (Ïðàãà).

The 108th session of the JINR Scientific Council took place
on 23–24 September. It was chaired by JINR Acting
Director M. Itkis and Professor I. Wilhelm of Charles
University (Prague).



ñðåä, à òàêæå â îáëàñòè èíôîðìàöè-
îííûõ òåõíîëîãèé, îáó÷åíèÿ ìîëî-
äûõ ó÷åíûõ è èííîâàöèîííîé äåÿ-
òåëüíîñòè â 2010 ã., Ó÷åíûé ñîâåò
îñîáî âûäåëèë:

— âïå÷àòëÿþùèå óñïåõè â îáëàñòè
ñèíòåçà è õèìèè ñâåðõòÿæåëûõ
ýëåìåíòîâ, â èññëåäîâàíèÿõ
ñòðóêòóðû ëåãêèõ íåéòðîíîèçáû-
òî÷íûõ ÿäåð;

— çíà÷èòåëüíîå êîëè÷åñòâî íîâûõ
ðåçóëüòàòîâ, ïîëó÷àåìûõ ñ LHC
ïðè âèäèìîì âêëàäå ôèçèêîâ
ÎÈßÈ (ýêñïåðèìåíòû ALICE, AT-
LAS, CMS);

— íîâûå äîñòèæåíèÿ êàê â óñêîðè-
òåëüíîé íåéòðèííîé ôèçèêå (ýêñ-
ïåðèìåíò OPERA), òàê è â íåóñêî-
ðèòåëüíîé íåéòðèííîé ôèçèêå è
àñòðîôèçèêå (ýêñïåðèìåíòû
GEMMA, EDELWEISS);

— ðÿä âàæíûõ ðåçóëüòàòîâ â îáëàñòè
ôèçèêè òâåðäîãî òåëà è ðàäèîáèî-
ëîãèè;

— âûñîêèé óðîâåíü òåîðåòè÷åñêèõ
ðàáîò, ñâÿçàííûõ ñ îñíîâíûìè íà-

ïðàâëåíèÿìè íàó÷íîé ïðîãðàììû
ÎÈßÈ;

— âûñîêóþ ïðîèçâîäèòåëüíîñòü
èíôîðìàöèîííî-âû÷èñëèòåëüíîé
èíôðàñòðóêòóðû ÎÈßÈ è ãðèä-
ñåðâèñîâ;

— óñïåõè â îáðàçîâàòåëüíîé ïðî-
ãðàììå, âêëþ÷àþùåé â íàñòîÿùåå
âðåìÿ òàêæå è ïðîâåäåíèå øêîë
äëÿ ó÷èòåëåé ôèçèêè (ñîâìåñòíî ñ
ÖÅÐÍ).

Ó÷åíûé ñîâåò âûñîêî îöåíèë
óñèëèÿ äèðåêöèè ÎÈßÈ ïî äàëüíåé-
øåìó ðàçâèòèþ ïàðòíåðñêèõ ïðî-
ãðàìì, îòìåòèâ, â ÷àñòíîñòè, ïîäïè-
ñàííûå â 2010 ã. äâóñòîðîííèå ñîãëà-
øåíèÿ ÎÈßÈ ñ Èíñòèòóòîì ÿäåðíîé
ôèçèêè èì. Ã. È. Áóäêåðà, Áðóêõåé-
âåíñêîé íàöèîíàëüíîé ëàáîðàòîðè-
åé, Íàöèîíàëüíîé óñêîðèòåëüíîé ëà-
áîðàòîðèåé èì. Ý. Ôåðìè è ñ ÍÈßÓ
«Ìîñêîâñêèé èíæåíåðíî-ôèçè÷åñêèé
èíñòèòóò».

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
ðåøåíèå âíåî÷åðåäíîé ñåññèè ÊÏÏ î
íàçíà÷åíèè âèöå-äèðåêòîðà Èíñòèòó-
òà Ì. Ã. Èòêèñà âðåìåííî èñïîëíÿþ-

ùèì îáÿçàííîñòè äèðåêòîðà ÎÈßÈ
äî âûáîðîâ íîâîãî äèðåêòîðà Èíñòè-
òóòà íà îäíîé èç áóäóùèõ ñåññèé
ÊÏÏ.

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
èçáðàíèå ïðîôåññîðà Ï. Éåííè
(ÖÅÐÍ) â ñîñòàâ Ó÷åíîãî ñîâåòà.

Ðåêîìåíäàöèè ïî äîêëàäàì.
Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ äî-
êëàäû î õîäå âûïîëíåíèÿ Ñåìèëåò-
íåãî ïëàíà ðàçâèòèÿ ÎÈßÈ íà
2010–2016 ãã. â îáëàñòè ôèçèêè ýëå-
ìåíòàðíûõ ÷àñòèö è ôèçèêè òÿæåëûõ
èîíîâ âûñîêèõ ýíåðãèé, ïðåäñòà-
âëåííûé âèöå-äèðåêòîðîì ÎÈßÈ
Ð. Ëåäíèöêèì, à òàêæå â îáëàñòè
ÿäåðíîé ôèçèêè íèçêèõ è ïðîìåæó-
òî÷íûõ ýíåðãèé, íåéòðîííîé ÿäåðíîé
ôèçèêè è ôèçèêè êîíäåíñèðîâàííûõ
ñðåä, ïðåäñòàâëåííûé ãëàâíûì ó÷å-
íûì ñåêðåòàðåì Èíñòèòóòà Í. À. Ðó-
ñàêîâè÷åì.

Ó÷åíûé ñîâåò òàêæå ïðèíÿë ê
ñâåäåíèþ äîêëàäû î ñòàòóñå âàæíåé-
øèõ ïðîåêòîâ áàçîâûõ óñòàíîâîê
ÎÈßÈ: íóêëîòðîíà-Ì, óñòàíîâêè
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The Scientific Council recognized
the significant scientific accomplish-
ments of JINR scientists in 2010 in the
fields of particle physics, nuclear
physics and condensed matter
physics, as well as in the areas of infor-
mation technology, the education of
young scientists, and innovative devel-
opments. As examples in these fields,
the Scientific Council noted:

— impressive advances in the fields of
the synthesis and chemistry of su-
perheavy elements and in the stud-
ies of the structure of light neu-
tron-rich nuclei;

— the impressive increase of new re-
sults from the LHC with visible con-
tributions by JINR physicists
(ALICE, ATLAS, and CMS experi-
ments);

— new achievements in both accelera-
tor-based neutrino physics (OPERA
experiment) and non-accelerator
neutrino physics and astrophysics

(GEMMA and EDELWEISS experi-
ments);

— a number of important results in the
field of solid-state physics and ra-
diobiology;

— the high quality of theoretical stud-
ies related to the main directions of
the JINR scientific programme;

— good performance of the internal
computing infrastructure and Grid
services;

— successes in the educational pro-
gramme, now including schools for
high-school teachers (together with
CERN).

The Scientific Council highly ap-
preciated the new efforts of the Direc-
torate towards further development of
the JINR partnership programmes,
noting in particular the bilateral agree-
ments signed by JINR in 2010 with the
Budker Institute of Nuclear Physics,
the Brookhaven National Laboratory,
the Fermi National Accelerator Labora-

tory, and the Moscow Engineering
Physics Institute.

The Scientific Council noted the
decision taken at the extraordinary
session of the Committee of Plenipo-
tentiaries (CP) to appoint JINR Vice-Di-
rector M. Itkis as Acting Director of
JINR until the election of a new director
of the Institute at a future CP session.

The Scientific Council noted the
election of Professor P. Jenni (CERN)
as a new member of the Scientific
Council.

Recommendations on Reported

Activities. The Scientific Council took
note of the reports about the progress
of implementation of the Seven-Year
Plan for the Development of JINR
(2010–2016) in the fields of particle
physics and high-energy heavy-ion
physics, presented by JINR Vice-Di-
rector R. Lednick�, and in the fields of
low- and intermediate-energy nuclear
physics, nuclear physics with neutrons,
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NICA/MPD, öèêëîòðîííîãî êîìïëåêñà
DRIBs-III, ðåàêòîðà ÈÁÐ-2M è íåé-
òðîííûõ ñïåêòðîìåòðîâ, ïðåäñòà-
âëåííûå äèðåêòîðîì ËÔÂÝ Â. Ä. Êå-
êåëèäçå, çàìåñòèòåëåì äèðåêòîðà
ËÔÂÝ Ã. Â. Òðóáíèêîâûì, äèðåêòî-
ðîì ËßÐ Ñ. Í. Äìèòðèåâûì è äèðåê-
òîðîì ËÍÔ À. Â. Áåëóøêèíûì.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìåòèë, ÷òî ãðàôèê ñîçäàíèÿ è
ìîäåðíèçàöèè «äîìàøíèõ» óñòàíî-
âîê ÎÈßÈ â öåëîì âûäåðæèâàåòñÿ, è
ïîä÷åðêíóë âàæíîñòü âûïîëíåíèÿ
ýòîãî ãðàôèêà â áóäóùåì, îñîáåííî
ïî ïðîåêòó NICA, à òàêæå ïðåäëîæèë
äèðåêöèè ÎÈßÈ ðàçðàáîòàòü «äî-
ðîæíóþ êàðòó» ñ öåëüþ îïòèìèçàöèè
âíåøíåãî ó÷àñòèÿ â ïðîåêòå NICA è â
ñâÿçàííûõ ýêñïåðèìåíòàõ MPD è
SPD.

Ó÷åíûé ñîâåò òàêæå ïðåäëîæèë
äèðåêöèè ÎÈßÈ êîíêðåòèçèðîâàòü â
áëèæàéøåì áóäóùåì îáúåì è ñôåðû
ó÷àñòèÿ ÎÈßÈ â ïðîãðàììå ìîäåðíè-
çàöèè LHC è åãî äåòåêòîðîâ.

Ðåêîìåíäàöèè â ñâÿçè ñ ðàáî-

òîé ÏÊÊ. Ó÷åíûé ñîâåò ïîääåðæàë
ðåêîìåíäàöèè, âûðàáîòàííûå íà
ñåññèÿõ ïðîãðàììíî-êîíñóëüòàòèâ-
íûõ êîìèòåòîâ â èþíå 2010 ã. è ïðåä-
ñòàâëåííûå èõ ïðåäñåäàòåëÿìè
Ý. Òîìàçè-Ãóñòàôñîí, Â. Ãðàéíåðîì
è Â. Êàíöåðîì.

Ïî ôèçèêå ÷àñòèö. Ó÷åíûé ñî-
âåò âûñîêî îöåíèë çíà÷èòåëüíûé
ïðîãðåññ â ìîäåðíèçàöèè óñêîðè-
òåëüíîãî êîìïëåêñà ËÔÂÝ è ÷åòêîå
âûïîëíåíèå ãðàôèêà ðàáîò ïî ïðîåê-
òàì «Íóêëîòðîí-Ì» è NICA; îòìåòèë
óñïåøíîå ïðîâåäåíèå âåñåííåãî
(2010 ã.) ñåàíñà íà íóêëîòðîíå-Ì è
ïîçäðàâèë äèðåêöèþ è êîëëåêòèâ ëà-
áîðàòîðèè ñ äîñòèãíóòûìè ðåçóëüòà-
òàìè; ïðèâåòñòâîâàë íåäàâíåå ïîä-
ïèñàíèå ïðîòîêîëîâ è ñîãëàøåíèé ñ
ÖÅÐÍ, ÈßÔ èì. Ã. È. Áóäêåðà è GSI î
ñîòðóäíè÷åñòâå ïî ïðîåêòó NICA.

Ó÷åíûé ñîâåò ñîãëàñåí ñ ðåêî-
ìåíäàöèåé ÏÊÊ â àäðåñ ðóêîâîäñòâà
ÎÈßÈ îïóáëèêîâàòü ìåæäóíàðîäíîå
îáúÿâëåíèå î ïðèåìå ïðåäëîæåíèé

ïî ïðîâåäåíèþ ýêñïåðèìåíòîâ íà íó-
êëîòðîíå-Ì, êàê òîëüêî áóäóò ïðåä-
ñòàâëåíû ïîêàçàòåëè íàäåæíîé
ðàáîòû óñêîðèòåëÿ.

Ïðèíÿâ ê ñâåäåíèþ ïåðâûå íàó÷-
íûå ðåçóëüòàòû, ïîëó÷åííûå â ýêñïå-
ðèìåíòàõ íà LHC êîëëàáîðàöèÿìè
ALICE, ATLAS è CMS, Ó÷åíûé ñîâåò
ïîääåðæàë ðåêîìåíäàöèþ ÏÊÊ î íå-
îáõîäèìîñòè ïðåäñòàâëÿòü ðåãóëÿð-
íûå ñîîáùåíèÿ îá ó÷àñòèè â àíàëèçå
äàííûõ, óäåëÿÿ â íèõ îñíîâíîå âíè-
ìàíèå âêëàäó è äåÿòåëüíîñòè ôèçè-
êîâ ÎÈßÈ, à òàêæå èíôîðìàöèè îá
îáúåìå ðàáîòû, ïðîâîäèìîé íåïî-
ñðåäñòâåííî â ÎÈßÈ, ñ èñïîëüçîâà-
íèåì, íàïðèìåð, ãðèä-òåõíîëîãèè.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèè ÏÊÊ ïî íîâûì ïðîåêòàì
CBM, MPD è «Òðàíñìóòàöèÿ» è ïî òå-
êóùèì ðàáîòàì, ðàíåå îäîáðåííûì ê
çàâåðøåíèþ â 2010 ã., à òàêæå îòìå-
òèë íàìåðåíèå ÏÊÊ ñëåäèòü çà õîäîì
ðàáîò ïî ïðîåêòàì CBM è MPD, ðåãó-
ëÿðíî çàñëóøèâàÿ äîêëàäû è, â ñëó-
÷àå íåîáõîäèìîñòè, íàçíà÷àÿ âíåø-
íèõ ýêñïåðòîâ.
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and condensed matter physics, pre-
sented by Chief Scientific Secretary
N. Russakovich.

The Scientific Council also noted
the status of the projects of the major
basic facilities of JINR, namely the Nu-
clotron-M, the NICA/MPD facility, the
cyclotron complex DRIBs-III, the
IBR-2M reactor and neutron spectrom-
eters, which were presented in the re-
ports by VBLHEP Director V. Keke-
lidze, VBLHEP Deputy Director
G. Trubnikov, FLNR Director S. Dmit-
riev, and FLNP Director A. Belushkin.

The Scientific Council noted with
satisfaction that the schedule of con-
struction and upgrade of JINR’s home
facilities is in general being well kept. It
emphasized the importance of follow-
ing this schedule also in the future, es-
pecially in case of the NICA project,
and invited the JINR Directorate to de-
velop a road map for optimizing the ex-
ternal participation in the NICA project

and the associated experiments MPD
and SPD.

The Directorate was also invited to
concretize in the near future the scope
and areas of JINR’s participation in the
programme of upgrades of the LHC
and its detectors.

Recommendations in Connec-

tion with the PACs. The Scientific
Council concurred with the recommen-
dations made by the PACs at their June
2010 meeting as reported at this ses-
sion by their Chairpersons
E. Tomasi-Gustafsson, W. Greiner,
and V. Kantser.

Particle Physics Issues. The
Scientific Council appreciated the sig-
nificant progress in upgrading the
VBLHEP accelerator complex and the
vigorous implementation of the work
schedule for the Nuclotron-M and NICA
projects. It was pleased to note that the
spring (2010) run of the Nuclotron-M
was successful, and congratulated the

VBLHEP Directorate and staff for
achieving their goals. It welcomed the
recent signature of the protocols and
agreements with CERN, the Budker
INP, and GSI concerning collaboration
on the NICA project.

The Scientific Council supported
the PAC in encouraging the JINR man-
agement to publish an international call
for experiments at the Nuclotron-M as
soon as reliable performance figures
can be presented.

Noting the first scientific results
produced at the LHC by the ALICE,
ATLAS, and CMS collaborations, the
Scientific Council concurred with the
recommendation of the PAC that at its
future meetings there should be regu-
lar presentations of the data analysis
that focus on JINR physicists’ contribu-
tions and activities and provide infor-
mation how much of this work is per-
formed at JINR using, e.g., the Grid.

The Scientific Council supported
the PAC’s recommendations on the
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Ó÷åíûé ñîâåò ïðèâåòñòâîâàë
ïðåäëîæåíèå î ïóáëèêàöèè â «Ïèñü-
ìàõ â Ý×Àß» äîêëàäîâ, ïðåäñòà-
âëåííûõ íà ñåññèè ÏÊÊ â âèäå ñòåí-
äîâûõ ñîîáùåíèé.

Ïî ÿäåðíîé ôèçèêå. Ó÷åíûé ñî-
âåò âûñîêî îöåíèë ðåçóëüòàòû, ïîëó-
÷åííûå â ðàìêàõ òåìû «Íåéòðîííàÿ
ÿäåðíàÿ ôèçèêà — ôóíäàìåíòàëü-
íûå è ïðèêëàäíûå èññëåäîâàíèÿ», â
÷àñòíîñòè, â ýêñïåðèìåíòàõ ïî íåé-
òðîííîé îïòèêå è â èçó÷åíèè àñèììå-
òðèè èñïóñêàíèÿ àëüôà-÷àñòèö è ãàì-
ìà-êâàíòîâ ïðè çàõâàòå íåéòðîíîâ
ëåãêèìè ÿäðàìè, à òàêæå ñ áîëüøèì
óäîâëåòâîðåíèåì îòìåòèë çàïóñê
ïåðâîé î÷åðåäè óñòàíîâêè ÈÐÅÍ è
ïðîâåäåíèå íà íåé ïåðâûõ ýêñïåðè-
ìåíòîâ.

Ó÷åíûé ñîâåò ïîääåðæàë ïðî-
äîëæåíèå ïðîãðàììû èññëåäîâàíèé
â ðàìêàõ íîâîé òåìû «Èññëåäîâàíèÿ
â îáëàñòè íåéòðîííîé ÿäåðíîé ôèçè-
êè» â 2011–2013 ãã. ñ ïåðâûì ïðèîðè-
òåòîì, ïîä÷åðêíóâ, ÷òî ñëåäóåò óñêî-
ðèòü ìîäåðíèçàöèþ óñòàíîâêè ÈÐÅÍ

äëÿ äîñòèæåíèÿ â êðàò÷àéøèå ñðîêè
ïðîåêòíîé èíòåíñèâíîñòè 1014 íåé-
òðîíîâ â ñåêóíäó, àêòèâíî ïîääåðæè-
âàòü óñîâåðøåíñòâîâàíèå ýêñïåðè-
ìåíòàëüíîé áàçû íà óñòàíîâêàõ
ÈÐÅÍ è ÈÁÐ-2Ì, à òàêæå ðàçðàáîòàòü
ïî ïðîåêòó ÈÐÅÍ ïðîãðàììó èçìåðå-
íèÿ ÿäåðíûõ äàííûõ äëÿ èííîâàöè-
îííûõ òåõíîëîãèé.

Ó÷åíûé ñîâåò îäîáðèë ðàáîòó
äèðåêöèè ËßÐ íàä ïðîåêòàìè íîâûõ
óñòàíîâîê â ðàìêàõ ïðîãðàììû
DRIBs-III; îòìåòèë, ÷òî äàëüíåéøèé
ïðîãðåññ â ýêñïåðèìåíòàëüíûõ èñ-
ñëåäîâàíèÿõ ðåàêöèé ñ ðàäèîàêòèâ-
íûìè ïó÷êàìè, â ïîëó÷åíèè íîâûõ
ñâåðõòÿæåëûõ ýëåìåíòîâ è èçó÷åíèè
èõ ñâîéñòâ â ËßÐ çàâèñèò îò ïàðàìå-
òðîâ ýòèõ óñòàíîâîê, êîòîðûå äîëæíû
óäîâëåòâîðÿòü ñîâðåìåííûì òðåáî-
âàíèÿì â ñîîòâåòñòâèè ñ Ñåìèëåòíèì
ïëàíîì ðàçâèòèÿ ÎÈßÈ è äîëãîñðî÷-
íûì âèäåíèåì ïåðñïåêòèâû â ýòîé
îáëàñòè èññëåäîâàíèé.

Ïî ôèçèêå êîíäåíñèðîâàííûõ

ñðåä. Ó÷åíûé ñîâåò âûñîêî îöåíèë

ðàáîòó êîëëåêòèâà ñîòðóäíèêîâ ËÍÔ
ïî ïîäãîòîâêå ðåàêòîðà ÈÁÐ-2Ì ê ôè-
çè÷åñêîìó ïóñêó â IV êâàðòàëå 2010 ã.,
âêëþ÷àÿ óñòàíîâêó, íàëàäêó è íà-
ñòðîéêó íîâîãî îáîðóäîâàíèÿ ðåàêòî-
ðà, à òàêæå ïî ïðîåêòó êðèîãåííûõ çà-
ìåäëèòåëåé.

Ó÷åíûé ñîâåò ïîääåðæàë îñíîâ-
íûå íàïðàâëåíèÿ èññëåäîâàíèé â
îáëàñòè íàíîôèçèêè è íàíîìàòåðèà-
ëîâ, ïðîâîäèìûõ â ËÍÔ, ËÒÔ è íàó÷-
íûõ öåíòðàõ ñòðàí-ó÷àñòíèö ÎÈßÈ.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìåòèë ïðîãðåññ â ðåàëèçàöèè
ïðîåêòà äèôðàêòîìåòðà ÄÍ-6 è ïîä-
äåðæàë ðåêîìåíäàöèþ ÏÊÊ çàâåð-
øèòü ôîðìèðîâàíèå îñíîâíîé êîí-
ôèãóðàöèè ÄÍ-6 ê êîíöó 2011 ã. Âûðà-
çèâ ñîãëàñèå ñ ïðèñâîåíèåì
âûñîêîãî ïðèîðèòåòà ðàáîòàì ïî ìî-
äåðíèçàöèè ñïåêòðîìåòðà ÍÅÐÀ-ÏÐ,
Ó÷åíûé ñîâåò îòìåòèë âàæíîñòü ôè-
íàíñîâîé ïîääåðæêè çà ñ÷åò ãðàíòîâ
ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ ïðàâè-
òåëüñòâà Ðåñïóáëèêè Ïîëüøè äëÿ
ïîëíîé çàìåíû çåðêàëüíîãî íåéòðî-
íîâîäà ÍÅÐÀ-ÏÐ â 2010–2011 ãã.
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new projects CBM, MPD and TRANS-
MUTATION, as well as on the continua-
tion of the current activities beyond
2010. It also noted the PAC’s intention
to closely follow the progress on the
projects CBM and MPD through regu-
lar reports and, if necessary, by ap-
pointing external referees.

The Scientific Council joined the
PAC in encouraging the publication in
the journal «Physics of Elementary
Particles and Atomic Nuclei, Letters»
of the reports delivered at the PAC ses-
sion as poster presentations.

Nuclear Physics Issues. The
Scientific Council appreciated the re-
sults obtained within the framework of
the theme «Nuclear Physics with Neu-
trons — Fundamental and Applied In-
vestigations», in particular experi-
ments on neutron optics, the asymme-
try of � particles and �-quanta emission
in neutron capture by light nuclei. The
start-up of Phase 1 of the IREN facility

and first experiments with it was noted
with great satisfaction.

The Scientific Council supported
continuation of the research pro-
gramme in nuclear physics using neu-
trons via the new theme «Investiga-
tions in the Field of Nuclear Physics
with Neutrons» during 2011–2013, with
first priority. The upgrade of IREN
should be accelerated in order to reach
rapidly the project intensity of 1014 neu-
trons per second. The improvement of
the experimental base at the IREN and
IBR-2M facilities was strongly support-
ed. The development of the pro-
gramme for nuclear data measure-
ments for innovative reactor technolo-
gies in the IREN facility was also
recommended.

The Scientific Council welcomed
the work being done by the FLNR Di-
rectorate on the projects of new
set-ups proposed within the framework
of the DRIBs-III programme. It noted
that further progress in experimental

studies of reactions with radioactive
beams and properties of superheavy
elements at the Flerov Laboratory
would depend on the parameters of
these set-ups, and emphasized that
these should meet modern require-
ments in accordance with the JINR
seven-year plan and a long-term vision
for the future of this field.

Condensed Matter Physics Is-

sues. The Scientific Council appreciat-
ed the ongoing efforts by the FLNP
staff for the preparation of the reactor
IBR2-M for the physical start-up in the
4th quarter of 2010, and for the installa-
tion, adjustment and alignment of the
new reactor equipment, as well as for
the project of cryogenic moderators.

The Scientific Council supported
the main fields of joint research in the
area of nanoscale physics and nano-
materials performed by FLNP, BLTP
and research institutes in the JINR
Member States.
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Ó÷åíûé ñîâåò ñîãëàñèëñÿ ñ ìíå-
íèåì ÏÊÊ, îòìåòèâ âàæíîñòü èñïîëü-
çîâàíèÿ ïîòåíöèàëà ÎÈßÈ â èññëå-
äîâàíèÿõ, îòðàæàþùèõ ðàçëè÷íûå
àñïåêòû áèîëîãè÷åñêîãî äåéñòâèÿ òÿ-
æåëûõ çàðÿæåííûõ ÷àñòèö âûñîêèõ
ýíåðãèé, ïðèìåíåíèÿ ÿäåðíî-ôèçè-
÷åñêèõ ìåòîäîâ â èññëåäîâàíèè ïëà-
íåò è ôèçè÷åñêîé êàëèáðîâêå êîñìè-
÷åñêîé àïïàðàòóðû, èçó÷åíèè ðàäèà-
öèîííûõ ñáîåâ ýëåêòðîíèêè êîñ-
ìè÷åñêèõ àïïàðàòîâ. Ó÷åíûé ñîâåò
ïîääåðæàë èíèöèàòèâó äèðåêöèè
ÎÈßÈ î ñîçäàíèè Ìåæäóíàðîäíîãî
îáúåäèíåííîãî íàó÷íîãî ñîâåòà ÐÀÍ
ïî ïðîáëåìàì îáùåé è êîñìè÷åñêîé
ðàäèîáèîëîãèè, îðèåíòèðîâàííîãî
íà ðåàëèçàöèþ êðóïíûõ èññëåäîâà-
òåëüñêèõ ïðîåêòîâ ïî äàííîé ïðîáëå-
ìå ñ èñïîëüçîâàíèåì óñêîðèòåëåé
çàðÿæåííûõ ÷àñòèö.

Îáùèå âîïðîñû. Ó÷åíûé ñîâåò
ñîãëàñèëñÿ ñ ðåêîìåíäàöèåé ÏÊÊ
ïðîäëèòü òåìó «Èíôîðìàöèîííîå,
êîìïüþòåðíîå è ñåòåâîå îáåñïå÷å-
íèå äåÿòåëüíîñòè ÎÈßÈ» íà

2011–2013 ãã., óäåëÿÿ îñîáîå âíèìà-
íèå çàùèòå äàííûõ â ãðèä-ñðåäå,
ðàçâèòèþ ñîòðóäíè÷åñòâà â ýòîé
îáëàñòè ñî ñòðàíàìè-ó÷àñòíèöàìè
ÎÈßÈ è èñïîëüçîâàíèþ ãðèäà âíå
ðàìîê ïðîãðàììû LHC.

Î ñîñòàâàõ ÏÊÊ. Ïî ïðåäëîæå-
íèþ äèðåêöèè ÎÈßÈ Ó÷åíûé ñîâåò
íàçíà÷èë ïðîôåññîðà Ý. Òîìàçè-Ãó-
ñòàôñîí ïðåäñåäàòåëåì ÏÊÊ ïî ôè-
çèêå ÷àñòèö ñðîêîì íà äâà ãîäà, à òàê-
æå â ñîñòàâ äàííîãî ÏÊÊ — ïðîôåñ-
ñîðà Íó Ñþÿ (LBNL, Áåðêëè, ÑØÀ)
ñðîêîì íà òðè ãîäà.

Ïî ïðåäëîæåíèþ äèðåêöèè
ÎÈßÈ Ó÷åíûé ñîâåò íàçíà÷èë ïðî-
ôåññîðà À. Øòîéâåðà (Ëóíäñêèé óíè-
âåðñèòåò, Øâåöèÿ) â ñîñòàâ ÏÊÊ ïî
ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñðî-
êîì íà òðè ãîäà âìåñòî ïðîôåññîðà
Ô. Êàððåëëà. Ó÷åíûé ñîâåò âûðàçèë
áëàãîäàðíîñòü ïðîôåññîðó Æ. Ïåïè
çà óñïåøíóþ ðàáîòó â êà÷åñòâå ÷ëåíà
äàííîãî ÏÊÊ.

Ó÷åíûé ñîâåò âûðàçèë ãëóáîêèå
ñîáîëåçíîâàíèÿ â ñâÿçè ñ êîí÷èíîé

Ôðàíòèøåêà Ñïóðíû, ÷ëåíà ÏÊÊ ïî
ôèçèêå êîíäåíñèðîâàííûõ ñðåä â ïå-
ðèîä 2005–2010 ãã., âíåñøåãî çíà÷è-
òåëüíûé âêëàä â óêðåïëåíèå ñîòðóä-
íè÷åñòâà ìåæäó ÎÈßÈ è èññëåäîâà-
òåëüñêèìè öåíòðàìè ×åøñêîé
Ðåñïóáëèêè.

Ó÷åíûé ñîâåò ïîïðîñèë ðåãóëÿð-
íî èíôîðìèðîâàòü åãî î ðîòàöèè ÷ëå-
íîâ ÏÊÊ, à òàêæå îá îáëàñòÿõ èõ íàó÷-
íîé ñïåöèàëèçàöèè.

Íàãðàäû ó÷åíûì. Ó÷åíûé ñîâåò
îäîáðèë ïðåäëîæåíèå äèðåêöèè
Èíñòèòóòà ïðèñâîèòü çâàíèå «Ïî÷åò-
íûé äîêòîð ÎÈßÈ» ïðîôåññîðó
Â. Â. Ôèëü÷åíêîâó çà âûäàþùèåñÿ
çàñëóãè ïåðåä Èíñòèòóòîì â îáëàñòè
ðàçâèòèÿ ïðèîðèòåòíûõ íàïðàâëåíèé
íàóêè è òåõíèêè, ïîäãîòîâêè íàó÷íûõ
êàäðîâ.

Ó÷åíûé ñîâåò ïîçäðàâèë ïðî-
ôåññîðîâ Ñ. Ãàëåñà, Ä. Ãèéìî-Ìþë-
ëåð è Þ. Ý. Ïåíèîíæêåâè÷à ñ íàãðà-
æäåíèåì ïðåìèåé èì. Ã. Í. Ôëåðîâà
2009 ã. çà ðàáîòó «Ñèíòåç è ñâîéñòâà
ýêçîòè÷åñêèõ ÿäåð ó ãðàíèö íóêëîí-
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The Scientific Council was
pleased to note the progress in the re-
alization of the DN-6 diffractometer
project, and supported the PAC’s rec-
ommendation about completion of
DN-6 basic configuration by late 2011.
Concurring that the modernization of
the NERA-PR spectrometer should be
given high priority, the Scientific Coun-
cil considered the financial support
from grants of Poland’s Plenipotentiary
to be very important for the full replace-
ment of the NERA-PR reflector neutron
guide in 2010–2011.

The Scientific Council empha-
sized the importance of taking advan-
tage of JINR’s potential for research fo-
cusing on different aspects of the bio-
logical effect of high-energy heavy
charged particles, the use of nuclear
physics methods in investigations of
planets and physical calibration of
space instruments, and radia-
tion-caused failures of spacecraft elec-
tronics. The Scientific Council support-

ed the JINR Directorate’s initiative to
establish an International Joint Scien-
tific Council of the Russian Academy of
Sciences on the issues of general and
space radiobiology, which would focus
on realizing major research projects in
this area using charged-particle accel-
erators.

Common Issues. The Scientific
Council concurred with the PACs that
the theme «Information, Computer and
Network Support of JINR’s Activity»
should be continued for the period
2011–2013 with special emphasis on
data protection in the Grid environment
and the development of collaborations
with JINR Member States and Grid use
beyond the LHC programme.

Memberships of the PACs. As
proposed by the JINR Directorate, the
Scientific Council re-appointed Profes-
sor E. Tomasi-Gustafsson as Chairper-
son of the PAC for Particle Physics for
a term of two years and appointed Pro-

fessor Nu Xu (LBNL, Berkeley, USA)
as a new member of this PAC for a term
of three years.

As proposed by the JINR Direc-
torate, the Scientific Council appointed
Professor A. Steuwer (Lund University,
Sweden) as a new member of the PAC
for Condensed Matter Physics to re-
place Professor F. Currell. The Scien-
tific Council thanked the outgoing
member Professor G. P�py for his very
successful work as member of this
PAC.

The Scientific Council deeply re-
gretted the sad loss of Professor Fran-
ti�ek Spurn�, a member of the PAC for
Condensed Matter Physics during
2005–2010, who had significantly con-
tributed to the strengthening of collabo-
ration between JINR and Czech re-
search centres.

The Scientific Council asked to be
informed regularly of the amount of ro-
tation among the members of the PACs
and of the areas of their expertise.

ÑÅÑÑÈß Ó×ÅÍÎÃÎ ÑÎÂÅÒÀ ÎÈßÈ
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íîé ñòàáèëüíîñòè» è ïîáëàãîäàðèë
ïðîôåññîðà Ñ. Ãàëåñà çà èíòåðåñíîå
âûñòóïëåíèå ïî ýòîé òåìå.

Ó÷åíûé ñîâåò ïîçäðàâèë ëàóðå-
àòîâ ïðåìèé ÎÈßÈ çà 2009 ã. — ïîáå-
äèòåëåé åæåãîäíîãî êîíêóðñà íàó÷-
íûõ ðàáîò â îáëàñòè òåîðåòè÷åñêîé
ôèçèêè, ýêñïåðèìåíòàëüíîé ôèçèêè,
íàó÷íî-ìåòîäè÷åñêèõ èññëåäîâàíèé
è íàó÷íî-òåõíè÷åñêèõ ïðèêëàäíûõ
èññëåäîâàíèé.

Î âàêàíñèÿõ íà äîëæíîñòè â

äèðåêöèÿõ ëàáîðàòîðèé ÎÈßÈ.
Ó÷åíûé ñîâåò ïîäòâåðäèë âàêàíñèè
íà äîëæíîñòè äâóõ çàìåñòèòåëåé äè-
ðåêòîðà ËÔÂÝ. Âûáîðû íà ýòè äîëæ-

íîñòè ñîñòîÿòñÿ íà 109-é ñåññèè Ó÷å-
íîãî ñîâåòà.

Îáùàÿ äèñêóññèÿ. Â õîäå îá-
ùåé äèñêóññèè áûë çàòðîíóò ðÿä âàæ-
íûõ âîïðîñîâ. Â ÷àñòíîñòè, Ó÷åíûé
ñîâåò

— ïîáëàãîäàðèë èñïîëíÿþùåãî îáÿ-
çàííîñòè äèðåêòîðà ÎÈßÈ çà èí-
ôîðìàöèþ î ïîðÿäêå è ñðîêå âû-
áîðîâ ñëåäóþùåãî äèðåêòîðà Èí-
ñòèòóòà; îæèäàÿ ïîëó÷åíèÿ
äîïîëíèòåëüíîé èíôîðìàöèè, âû-
ðàçèë ãîòîâíîñòü ïðåäëîæèòü ëþ-
áûå ðåêîìåíäàöèè, êîòîðûå ìîãóò
áûòü çàïðîøåíû ÊÏÏ;

— ïðîñèë äèðåêöèþ ÎÈßÈ ïðåäñòà-
âèòü íà ñëåäóþùåé ñåññèè äîêëàä

îá óñëîâèÿõ ðàáîòû ìîëîäûõ ó÷å-
íûõ, î ìåðàõ ïî èõ ïðèâëå÷åíèþ è
ñîõðàíåíèþ â øòàòå;

— ïîîùðÿÿ ïðîâåäåíèå ïîñòåðíûõ
ñåññèé ñ äîêëàäàìè ìîëîäûõ ó÷å-
íûõ, ïðîñèë âûáèðàòü ëó÷øèå ðà-
áîòû äëÿ ïðåäñòàâëåíèÿ Ó÷åíîìó
ñîâåòó;

— ïðîñèë äèðåêöèþ óëó÷øèòü äî-
ñòóïíîñòü ýëåêòðîííîé äîêóìåí-
òàöèè, íàïðèìåð, ñ ïîìîùüþ ñè-
ñòåìû Indico.

29

Awards. The Scientific Council
endorsed the JINR Directorate’s pro-
posal to award the title «Honorary
Doctor of JINR» to Professor
V. Filchenkov in recognition of his out-
standing contributions to the advance-
ment of science and the education of
young scientists.

The Scientific Council congratu-
lated Professors S. Gal�s, D. Guille-
maud-Mueller, and Yu. Penionzhke-
vich on being awarded the 2009
G. Flerov Prize for the research «Syn-
thesis and Properties of Exotic Nuclei
near the Nucleon Drip-Line». It
thanked Professor S. Gal�s for his in-
formative presentation on this topic.

The Scientific Council congratu-
lated the laureates of the JINR prizes

for 2009 — winners of the annual sci-
entific research competition in the
fields of theoretical physics, experi-
mental physics, physics instruments
and methods, and applied physics.

Vacancies in the Directorates

of JINR Laboratories. The Scientific
Council confirmed the vacancies of
the positions of two Deputy Directors
of VBLHEP. The elections for these
positions will take place at the 109th
session of the Scientific Council.

General Discussion. A number
of important points were brought out
during the general discussion. In par-
ticular, the Scientific Council
— thanked the Acting Director for pro-

viding information on the procedure

and time-scale for the choice of the
next Director; it looks forward to re-
ceiving more information in due
course, and is ready to offer any
advice that may be requested by
the CP;

— requested the JINR Directorate to
present at its next session a report
on the conditions, recruitment and
retention of young scientists;

— encouraging the holding of poster
sessions with presentations by
young scientists, requested that
the best be selected for presenta-
tion to the Scientific Council;

— requested the JINR Directorate to
improve the electronic availability
of documents, e.g., via Indico.
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7 èþëÿ ÎÈßÈ è ÎÝÇ «Äóáíà» ïîñåòèëà äåëåãàöèÿ

ÀÔÊ «Ñèñòåìà» âî ãëàâå ñ èñïîëíèòåëüíûì âèöå-ïðåçè-

äåíòîì ïî óïðàâëåíèþ ïðîåêòíûìè êîìïàíèÿìè

È. Þ. Òåìèðîâûì. ÀÔÊ «Ñèñòåìà» è ÎÈßÈ ÿâëÿþòñÿ

ó÷ðåäèòåëÿìè ÎÀÎ «Óïðàâëÿþùàÿ êîìïàíèÿ Äóáíà–

Ñèñòåìà», êîòîðàÿ, èìåÿ ñòàòóñ ðåçèäåíòà ÎÝÇ, âíîñèò

âêëàä â ðàçâèòèå ðÿäà èííîâàöèîííûõ ïðîåêòîâ, â òîì

÷èñëå ïðîåêòà ïî ñîçäàíèþ íàíîòåõíîëîãè÷åñêîãî öåí-

òðà «Äóáíà». Â ÎÈßÈ È. Þ. Òåìèðîâ ïðîâåë ïåðåãîâî-

ðû ñ äèðåêöèåé Èíñòèòóòà, ïîñåòèë Ëàáîðàòîðèþ ÿäåð-

íûõ ðåàêöèé è ïîçíàêîìèëñÿ ñ âåäóùèìèñÿ çäåñü ôóí-

äàìåíòàëüíûìè è ïðèêëàäíûìè ðàáîòàìè.

9 èþëÿ ÎÈßÈ ïîñåòèë ïðåäñòàâèòåëü ãåíåðàëüíîãî

äèðåêòîðàòà ïî íàó÷íûì èññëåäîâàíèÿì Åâðîïåéñêîé

êîìèññèè Ê. Êóððåð. Â äèðåêöèè Èíñòèòóòà îáñóæäà-

ëèñü âîçìîæíîñòè è ïóòè äàëüíåéøåãî ñáëèæåíèÿ

ÎÈßÈ ñ åâðîïåéñêèìè íàó÷íûìè ñòðóêòóðàìè. Ïðîãðàì-

ìà âèçèòà âêëþ÷àëà ïîñåùåíèå ëàáîðàòîðèé Èíñòèòóòà.

Ê. Êóððåð îñìîòðåë óñêîðèòåëè è ôèçè÷åñêèå óñòàíîâêè

Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé, ðåàêòîð ÈÁÐ-2Ì, êîòî-

ðûé óæå âêëþ÷åí â åâðîïåéñêóþ íàó÷íóþ èíôðàñòðóêòó-

ðó, íîâûé èñòî÷íèê ðåçîíàíñíûõ íåéòðîíîâ ÈÐÅÍ, ïîñå-

òèë ìåäèêî-òåõíè÷åñêèé êîìïëåêñ Ëàáîðàòîðèè ÿäåð-

íûõ ïðîáëåì è áûë îçíàêîìëåí ñ íîâåéøèìè

ðàçðàáîòêàìè â îáëàñòè ïîëóïðîâîäíèêîâûõ äåòåêòî-

ðîâ. Â Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé ãîñòþ

ïðåäñòàâèëè ïðîåêò NICA/MPD è ó÷àñòîê ïðîèçâîäñòâà

áîëüøèõ ìíîãîïðîâîëî÷íûõ äåòåêòîðîâ. Ê. Êóððåð âû-

ðàçèë óäîâëåòâîðåíèå íàñûùåííîé ïðîãðàììîé âèçèòà

è ãîòîâíîñòü îêàçàòü ïîääåðæêó èíèöèàòèâàì ÎÈßÈ.

20 èþëÿ â Ìîñêâå â ïîñîëüñòâå Àðàáñêîé Ðåñïó-

áëèêè Åãèïåò ñîñòîÿëñÿ ïðàçäíè÷íûé ïðèåì â ÷åñòü Äíÿ

30

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

On 7 July, a delegation of the JSFC Sistema headed

by the executive vice-president on project companies’

management I. Temirov visited JINR and SEZ «Dubna».

JSFC Sistema and JINR are the shareholders of the OJSC

«Managing Company Dubna–Sistema» which has the SEZ

resident status and makes its contribution to the develop-

ment of innovation projects, including the one on the es-

tablishment of the «Dubna» centre for nanotechnology.

I.Temirov held talks at the JINR Directorate, visited the

Laboratory of Nuclear Reactions and was acquainted with

the fundamental and applied research here.

C. Kurrer, a representative of the general directorate

on scientific research of the European Commission, visited

JINR on 9 July. At the JINR Directorate a discussion was

held on opportunities and further cooperation of JINR with

European scientific organizations. The programme of the

visit also included excursions to JINR Laboratories. C. Kur-

rer saw the accelerators and physics set-ups of the Labo-

ratory of Nuclear Reactions, the IBR-2M reactor which had

already been integrated into the European scientific in-

frastructure, the new source of resonance neutrons IREN.

He also visited the Medical-Technical Complex of the Lab-

oratory of Nuclear Problems and got acquainted with cut-

ting-edge techniques in semiconductor detectors. At the

Laboratory of High Energy Physics the guest was ac-

quainted with the NICA-MPD project and the production

line of large multi-wire detectors. C. Kurrer expressed his

satisfaction with the highly topical programme of the visit

and indicated positive prospects for support of JINR initia-

tives.

On 20 July a festive reception was held at the Em-

bassy of the Arab Republic of Egypt in Moscow on the oc-

casion of the Independence Day of Egypt. Head of the JINR

International Cooperation Department D. V. Kamanin and

staff member of the department E. V. Pryanichnikova took

part in the event. JINR representatives discussed topical

issues of cooperation between JINR and Egypt with Am-

bassador of the ARE Embassy in RF Ezzat Saad El-Sayed

and Adviser on Cultural Issues of the ARE Embassy in RF

Magdi Elias Fares Somuil. The Arab Republic of Egypt be-

Äóáíà, 9 èþëÿ. Ïðåäñòàâèòåëü

ãåíåðàëüíîãî äèðåêòîðàòà

ïî íàó÷íûì èññëåäîâàíèÿì

Åâðîïåéñêîé êîìèññèè

Ê. Êóððåð (ñïðàâà) â ÎÈßÈ

Dubna, 9 July. C. Kurrer (right),

a representative of the

general directorate

on scientific research of the

European Commission, on a visit

to JINR



íåçàâèñèìîñòè Åãèïòà. Â ÷èñëå ïðèãëàøåííûõ ãîñòåé

áûëè íà÷àëüíèê îòäåëà ìåæäóíàðîäíûõ ñâÿçåé ÎÈßÈ

Ä. Â. Êàìàíèí è ñîòðóäíèê îòäåëà Å. Â. Ïðÿíè÷íèêîâà.

Ïðåäñòàâèòåëè ÎÈßÈ îáñóäèëè ñ ïîñëîì Ýççàòîì Ñàà-

äîì Ýëü Ñàèäîì è ñîâåòíèêîì ïî êóëüòóðå Ìàãäè Ýëüÿñ

Ôàðåñ Ñîìóèëîì àêòóàëüíûå âîïðîñû ñîòðóäíè÷åñòâà

ÎÈßÈ è Åãèïòà, ñòàâøåãî â 2009 ã. àññîöèèðîâàííûì

÷ëåíîì ÎÈßÈ. Ïîñîë âûðàçèë çàèíòåðåñîâàííîñòü â

äàëüíåéøåì ðàçâèòèè ñîòðóäíè÷åñòâà è ïðèíÿë ïðèãëà-

øåíèå ïîñåòèòü ÎÈßÈ ñ âèçèòîì â áëèæàéøåå âðåìÿ.

27 èþëÿ íàáëþäàòåëüíûé ñîâåò Ðîññèéñêîé êîðïî-

ðàöèè íàíîòåõíîëîãèé îäîáðèë ïðîåêò ïî ñîçäàíèþ

ìíîãîôóíêöèîíàëüíîãî íàíîòåõíîëîãè÷åñêîãî öåíòðà

«Äóáíà». Ó÷àñòíèêàìè ïðîåêòà ÿâëÿþòñÿ 15 îðãàíèçà-

öèé, â òîì ÷èñëå 7 êîìïàíèé-ðåçèäåíòîâ îñîáîé ýêîíî-

ìè÷åñêîé çîíû «Äóáíà». Âåäóùàÿ ðîëü â ðàçðàáîòêå è

ïðîäâèæåíèè ïðîåêòà ïðèíàäëåæèò Îáúåäèíåííîìó èí-

ñòèòóòó ÿäåðíûõ èññëåäîâàíèé.

19 àâãóñòà â Äóáíå ñòàðòîâàë Âòîðîé øàõìàòíûé

ìåìîðèàë èì. àêàäåìèêà Í. Í. Áîãîëþáîâà. Òóðíèð îò-

êðûëñÿ ìèíóòîé ìîë÷àíèÿ â ïàìÿòü î íåäàâíî óøåäøèõ

èç æèçíè îñíîâàòåëå ìåìîðèàëà, ó÷åíèêå Í. Í. Áîãîëþ-

áîâà àêàäåìèêå À. Í. Ñèñàêÿíå è âîçãëàâëÿâøåì ìíîãî

ëåò øàõìàòíóþ ñåêöèþ ÎÈßÈ Þ. Ã. Âîéòåíêî.

Ó÷àñòíèêîâ òóðíèðà ïðèâåòñòâîâàë è. î. äèðåêòîðà

ÎÈßÈ Ì. Ã. Èòêèñ, êîòîðûé îòìåòèë, ÷òî øàõìàòû è íàó-

êà íàèáîëåå áëèçêè äðóã äðóãó: äëÿ óñïåøíûõ çàíÿòèé è

òåì, è äðóãèì íåîáõîäèìû òàëàíò, èíòóèöèÿ è óïîðíûé

òðóä.

Ïîáåäèòåëåì øàõìàòíîãî ìåìîðèàëà ñòàë ìåæäó-

íàðîäíûé ãðîññìåéñòåð À. Äðååâ, íàáðàâøèé 8,5 î÷êîâ

èç 10 (íå ïðîèãðàâøèé íè îäíîé ïàðòèè ïðè òðåõ íè-

÷üèõ). Âòîðîå ìåñòî çàíÿë äåáþòàíò ìåìîðèàëà ìåæäó-

íàðîäíûé ãðîññìåéñòåð Ñ. Âîëêîâ, òðåòüå — Â. Ìàëà-

õîâ. Â ðàìêàõ ìåìîðèàëà ïðîâîäèëñÿ áëèöòóðíèð, â êî-

òîðîì âìåñòå ñ ãðîññìåéñòåðàìè èãðàëè øàõìàòèñòû

Äóáíû è Êèìð. Ðåãëàìåíò — 3 ìèíóòû íà ïàðòèþ ñ äî-

áàâëåíèåì ïî 2 ñåêóíäû íà õîä. Åãî ïîáåäèòåëåì ñòàë

Â. Ìàëàõîâ (Äóáíà), âòîðîå ìåñòî ó À. Äðååâà (Äóáíà),

íà òðåòüåì — ß. Ïðèçàíò (Êèìðû). Ñðåäè âåòåðàíîâ ëó÷-

øèì îêàçàëñÿ Å. Âàñþêîâ, âòîðûì ñòàë Á. Áðþõèí, òðå-

òüèì — È. Çàéöåâ. Ñóäåéñòâî áëèöòóðíèðà ïðîâîäèë

16-êðàòíûé ÷åìïèîí Äóáíû ìàñòåð ñïîðòà È. Ñåðãååâ.

Â àâãóñòå âûøåë èç ïå÷àòè ñáîðíèê «Óëèöû è àëëåè

Äóáíû», ïîäãîòîâëåííûé ñîòðóäíèêàìè íàó÷íî-èíôîð-

ìàöèîííîãî îòäåëà ÎÈßÈ. Àâòîð-ñîñòàâèòåëü ñáîðíèêà

Á. Ì. Ñòàð÷åíêî. Â êíèãå ïóáëèêóþòñÿ ôîòîãðàôèè

Í. Ì. Ãîðåëîâà, Ï. Å. Êîëåñîâà, Å. Â. Ïóçûíèíîé,
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came an Associate Member of the Joint Institute for Nu-

clear Research in 2009. The Ambassador showed interest

in further developing of cooperation and accepted an invi-

tation to visit JINR in the nearest future.

On 27 July, the supervisory council of the Russian

corporation of nanotechnology approved the project to

establish the multifaceted centre for nanotechnology

«Dubna». Fifteen organizations are the project partici-

pants, including 7 companies-residents of the special eco-

nomic zone «Dubna». The Joint Institute for Nuclear Re-

search plays the leading role in the elaboration and devel-

opment of the project.

The Second Memorial Chess Tournament after Acad-

emician N. N. Bogoliubov started in Dubna on 19 August.
It opened with one-minute silence in memory of the recent-

ly deceased founder of the tournament, a disciple of

N. N. Bogoliubov, Academician A. Sissakian and head of

the JINR chess section for many years Yu. Voitenko.

JINR Acting Director M. Itkis greeted the participants

of the tournament, marking that chess and science are

most close to each other: for success they both need tal-

ent, intuition and hard work.

The International Master A. Dreev became the winner

of the tournament — he scored 8.5 points out of 10 (he

lost no party and had three draw parties). The tournament

debutant International Master S. Volkov won the second

place and V. Malakhov took the third place. As part of the

event, a blitz tournament was held where chess players

from Dubna and Kimry played chess with grandmasters.

The time limit was 3 minutes for a party with 2 additional

seconds for a move. Its winner was V. Malakhov (Dubna),

A. Dreev (Dubna) took the second place, and Ya. Prizant

the third (Kimry). Among veterans the winner was

E. Vasyukov, the second was B. Bryukhin and the third

I. Zaitsev. The blitz tournament was refereed by the

16-fold champion of Dubna master of sport I. Sergeev.

In August, a collection «Streets and Alleys of Dub-

na» was issued. It was prepared by staff members of the

JINR Scientific Information Department. B. Starchenko is

the author and compiler of the collection. The book is illus-

trated with photographs by N. Gorelov, P. Kolesov,

E. Puzynina, Yu. Tumanov and photo materials from the

JINR photo archive. The cover pages are designed by the

artist Yu. Meshenkov.

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION
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Þ. À. Òóìàíîâà, ìàòåðèàëû èç ôîòîàðõèâà ÎÈßÈ. Îá-

ëîæêó îôîðìèë õóäîæíèê Þ. Ã. Ìåøåíêîâ.

Ðåøåíèå ïðèñâîèòü àëëåÿì íà òåððèòîðèè Èíñòèòó-

òà èìåíà âûäàþùèõñÿ ó÷åíûõ ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ

áûëî ïðèíÿòî Êîìèòåòîì ïîëíîìî÷íûõ ïðåäñòàâèòåëåé

Èíñòèòóòà 25 ìàðòà 1996 ã. â äíè ïðàçäíîâàíèÿ 40-ëåòèÿ

ÎÈßÈ. Ê íàñòîÿùåìó âðåìåíè 25 àëëåé ÎÈßÈ ÿâëÿþòñÿ

ìåìîðèàëüíûìè. Îíè íîñÿò èìåíà ëþäåé, âíåñøèõ

îñíîâîïîëàãàþùèé âêëàä â ñîçäàíèå Èíñòèòóòà, â ðàç-

âèòèå ìåæäóíàðîäíîãî íàó÷íîãî ñîòðóäíè÷åñòâà, â ïî-

ëó÷åíèå íàó÷íûõ ðåçóëüòàòîâ ìèðîâîãî óðîâíÿ.

Èìåíà ó÷åíûõ ÎÈßÈ íåïîñðåäñòâåííî ñâÿçàíû ñ

èñòîðèåé Äóáíû. Íàçâàíèÿ àëëåé äîïîëíÿþò íàçâàíèÿ

óëèö ãîðîäà: À. Ì. Áàëäèíà, Ä. È. Áëîõèíöåâà, Í. Í. Áî-

ãîëþáîâà, C. È. Âàâèëîâà, Â. È. Âåêñëåðà, Ñ. Í. Âåðíî-

âà, Â. Ï. Äæåëåïîâà, Ô. Æîëèî-Êþðè, È. Â. Êóð÷àòîâà,

Ì. Ã. Ìåùåðÿêîâà, Á. Ì. Ïîíòåêîðâî, À. Ä. Ñàõàðîâà,

Ã. Í. Ôëåðîâà, È. Ì. Ôðàíêà.

10 ñåíòÿáðÿ ÎÈßÈ ïîñåòèëè ïåðâûé ñåêðåòàðü ïî-

ñîëüñòâà ÞÀÐ â Ìîñêâå Ñ. Ãîâåíäåð è ñîâåòíèê ïîñîëü-

ñòâà Ñ. Ý. Êàðäè. Ãîñòè îáñóäèëè âîïðîñû ñîòðóäíè÷å-

ñòâà ñ è. î. äèðåêòîðà Èíñòèòóòà Ì. Ã. Èòêèñîì, ïîçíàêî-

ìèëèñü ñ èññëåäîâàíèÿìè, ïðîâîäèìûìè â ËÍÔ è ËßÐ,

ñîâåðøèëè ïðîãóëêó ïî ãîðîäó.

Íàöèîíàëüíàÿ ïðåìèÿ Ãðóçèè ïî íàóêå ïðèñóæäåíà

ãðóçèíñêèì ôèçèêàì Ä. È. Õóáóà, È. À. Ìèíàøâèëè

(ÎÈßÈ, Òáèëèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò),

Ý. Ã. Öõàäàäçå (ÎÈßÈ, Èíñòèòóò ôèçèêè èì. Ý. Ë. Àí-

äðîíèêàøâèëè) è À. Í. Øàðìàçàíàøâèëè (Òåõíè÷å-

ñêèé óíèâåðñèòåò Ãðóçèè) çà ó÷àñòèå â «ñîçäàíèè öåí-

òðàëüíûõ ÷àñòåé àäðîííîãî êàëîðèìåòðà è ìþîííîé

ñèñòåìû è êîíòðîëèðóþùåé ñèñòåìû óñòàíîâêè

ATLAS â ïëàíèðóåìîì ýêñïåðèìåíòå íà áîëüøîì

àäðîííîì êîëëàéäåðå». Ðàáîòà, â îñíîâíîì, áûëà âû-

ïîëíåíà â ÎÈßÈ è ÖÅÐÍ, ñîâìåñòíî ñ êîëëåãàìè èç

Äóáíû è ðàçíûõ íàó÷íûõ öåíòðîâ ìèðà.

Âî âðåìÿ öåðåìîíèè íàãðàæäåíèÿ, ñîñòîÿâøåéñÿ â

ðåçèäåíöèè Ïðåçèäåíòà Ãðóçèè, Ì. Ñààêàøâèëè îñîáî

ïîä÷åðêíóë ðîëü ôóíäàìåíòàëüíîé íàóêè â ðàçâèòèè

îáùåñòâà è âàæíîñòü ó÷àñòèÿ ãðóçèíñêèõ ôèçèêîâ â ìå-

æäóíàðîäíûõ ïðîåêòàõ, êîòîðûå âûïîëíÿþòñÿ â òàêèõ

èçâåñòíûõ ìåæäóíàðîäíûõ öåíòðàõ, êàêèìè ÿâëÿþòñÿ

Åâðîïåéñêèé öåíòð ÿäåðíûõ èññëåäîâàíèé è Îáúåäè-

íåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé.

Ðàáîòà, âûïîëíåííàÿ â ÎÈßÈ, â Ëàáîðàòîðèè

ÿäåðíûõ ïðîáëåì, — ðåçóëüòàò áîëåå ÷åì 15-ëåòíåãî

êðîïîòëèâîãî òðóäà áîëüøîãî êîëëåêòèâà ôèçèêîâ, èí-

æåíåðîâ, êîíñòðóêòîðîâ, ïðîãðàììèñòîâ, òåõíèêîâ

è ò. ä. Ðàáîòà ïî ñîçäàíèþ öåíòðàëüíîé ÷àñòè àäðîííî-

32

The decision to name alleys in the Institute sites after

outstanding scientists from JINR Member States was tak-

en by the JINR Committee of Plenipotentiaries on 25 March

1996 during the celebration of the 40th anniversary of the

Joint Institute. For today, 25 alleys at JINR have become

memorial. They bear the names of the scientists who made

basic contribution to the establishment of JINR, the devel-

opment of scientific cooperation and obtaining scientific

results of the world standard.

The names of the scientists of JINR are directly con-

nected with the history of Dubna. Many streets in the city

are called after researchers: A. M. Baldin, D. I. Blokhin-

tsev, N. N. Bogoliubov, V. P. Dzhelepov, G. N. Flerov,

I. M. Frank, F. Joliot-Curie, I. V. Kurchatov, M. G. Me-

shcheryakov, B. M. Pontecorvo, A. D. Sakharov, S. I. Vav-

ilov, V. I. Veksler, and S. N. Vernov.

On 10 September, First Secretary of the RSA Em-

bassy in Moscow S. Govender and Embassy Counsellor

S. Cardi visited JINR. The guests discussed issues of co-

operation with JINR Acting Director M. Itkis, were ac-

quainted with studies at FLNP and FLNR, and had an ex-

cursion about the city.

The national Prize of Georgia in science has been

awarded to Georgian physicists D. Khubua, I. Minashvili

(JINR, Tbilisi State University), Eh. Tskhadadze (JINR,

the Andronikashvili Institute of Physics) and A. Shar-

mazanashvili (Technical University of Georgia), for their

participation in the «Development of Central Parts for the

Hadron Calorimeter, the Muon System and Controls of the

ATLAS Facility for the Scheduled Experiment at the

LHC». The task was mainly implemented at JINR and

CERN by scientists from Dubna and other scientific centres

of the world.

The awarding ceremony was held at the residence of

Georgia President M. Saakashvili. The President stressed

the role of fundamental science in the social development

and the importance of Georgian physicists’ involvement in

international projects that are implemented in such famous

centres as the European Organization for Nuclear Research

and the Joint Institute for Nuclear Research.

The job carried out at JINR’s Dzhelepov Laboratory of

Nuclear Problems is the result of 15 years of diligent work

of a big community of physicists, engineers, designers, pro-

grammers, technicians and other specialists. The central

part of the hadron calorimeter was developed at the Labora-



ãî êàëîðèìåòðà âûïîëíÿëàñü ïîä ðóêîâîäñòâîì

Þ. À. Áóäàãîâà è Ä. È. Õóáóà â îòäåëå ìíîæåñòâåííûõ

àäðîííûõ ïðîöåññîâ ËßÏ. Ìþîííàÿ ÷àñòü óñòàíîâêè

ñîçäàâàëàñü â îòäåëå âñòðå÷íûõ ïó÷êîâ ËßÏ ïîä ðóêî-

âîäñòâîì Ã. À. Øåëêîâà. Ê êîíöó 2009 ã. óêàçàííûå ÷à-

ñòè áûëè ñîáðàíû â ÖÅÐÍ è ãîòîâû ê ýêñïëóàòàöèè. Íà-

÷èíàÿ ñ 30 ìàðòà 2010 ã. óñòàíîâêà ATLAS óñïåøíî ðà-

áîòàåò â ðåæèìå íàáîðà ýêñïåðèìåíòàëüíûõ äàííûõ.

Îãðîìíàÿ çàñëóãà â ðåàëèçàöèè äàííîãî ïðîåêòà è

ïðèçíàíèè Ïðàâèòåëüñòâîì Ãðóçèè âàæíîñòè óêàçàí-

íûõ ðàáîò ïðèíàäëåæèò áåññìåííîìó ðóêîâîäèòåëþ

ìåæäóíàðîäíûõ ïðîåêòîâ è ñîòðóäíè÷åñòâà ñ ÖÅÐÍ

àêàäåìèêó À. Í. Ñèñàêÿíó, ðóêîâîäèòåëþ ïðîåêòà

ATLAS â ÎÈßÈ ïðîô. Í. À. Ðóñàêîâè÷ó, äèðåêòîðó

ËßÏ ÎÈßÈ À. Ã. Îëüøåâñêîìó, çàìåñòèòåëÿì äèðåêòî-

ðà ËßÏ Ã. À. Øåëêîâó è Â. À. Áåäíÿêîâó, äèðåêòîðó

Îïûòíîãî ïðîèçâîäñòâà ÎÈßÈ Â. È. Äàíèëîâó è ìíî-

ãèì äðóãèì, ñäåëàâøèì ìåæäóíàðîäíûé ïðîåêò

ATLAS ñòîëü óñïåøíûì.
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tory’s Department of Multiple Hadron Processes, under the

guidance of Yu. Budagov and D. Khubua. The muon part

of the facility was produced at the DLNP Department of In-

teracting Beams under the guidance of G. Shelkov. By the

end of 2009 these parts were assembled at CERN ready for

operation. Since 30 March 2010 the ATLAS facility has

been successfully operating in the mode of experimental

data acquisition.

The project was implemented and its importance was

acknowledged by the Government of Georgia due to great

efforts of the irreplaceable leader of international projects

and cooperation with CERN Academician A. Sissakian,

leader of the ATLAS project at JINR Professor N. Rus-

sakovich, DLNP Director A. Olshevsky, DLNP Deputy Di-

rectors G. Shelkov and V. Bednyakov, JINR Experimental

Workshop Director V. Danilov and many others who made

the international project ATLAS so successful.

Òáèëèñè (Ãðóçèÿ). Ó÷àñòíèêè öåðåìîíèè âðó÷åíèÿ

Íàöèîíàëüíîé ïðåìèè Ãðóçèè ïî íàóêå (ñëåâà íàïðàâî): ïðåçèäåíò Àêàäåìèè íàóê Ãðóçèè

àêàäåìèê Ò. Ãàìêðåëèäçå, ðåêòîð ÒÃÓ Ã. Õóáóà, ïðîôåññîð Ä. Õóáóà, äèðåêòîð Èíñòèòóòà ôèçèêè Ã. Õàðàäçå,

äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê Ý. Öõàäàäçå, êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê È. Ìèíàøâèëè

Tbilisi (Georgia). Participants of the ceremony of awarding the national Prize of Georgia in science (from left to right):

President of the Academy of Sciences of Georgia Academician T. Gamkrelidze, TSU Rector G. Khubua,

Professor D. Khubua, Director of Physics Institute G. Kharadze, Doctor of Physics and Mathematics Eh. Tskhadadze,

and Candidate of Physics and Mathematics I. Minashvili
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Ñ 28 èþíÿ ïî 3 èþëÿ â Ëàáîðàòîðèè èíôîðìàöèîí-

íûõ òåõíîëîãèé ÎÈßÈ ïðîõîäèëà ìåæäóíàðîäíàÿ êîí-

ôåðåíöèÿ «Ðàñïðåäåëåííûå âû÷èñëåíèÿ è ãðèä-òåõ-

íîëîãèè â íàóêå è îáðàçîâàíèè», ïîñâÿùåííàÿ 80-ëå-

òèþ ñî äíÿ ðîæäåíèÿ âûäàþùåãîñÿ ó÷åíîãî,

÷ëåíà-êîððåñïîíäåíòà Àêàäåìèè íàóê ÑÑÑÐ Íèêîëàÿ

Íèêîëàåâè÷à Ãîâîðóíà.

Êîíôåðåíöèÿ, ïðîâîäèìàÿ ËÈÒ ïðè ïîääåðæêå

ÐÔÔÈ ðàç â äâà ãîäà, â ýòîì ãîäó ñîáðàëà áîëåå 250

ó÷àñòíèêîâ èç Àðìåíèè, Áåëîðóññèè, Áîëãàðèè, Âåí-

ãðèè, Ãåðìàíèè, Ãðåöèè, Ãðóçèè, Èñëàíäèè, Êàçàõñòà-

íà, Ìîëäàâèè, Ìüÿíìû, Ïîëüøè, Ðîññèè, Ðóìûíèè,

ÑØÀ, Óçáåêèñòàíà, Óêðàèíû, Ôðàíöèè, ×åõèè, Øâåé-

öàðèè, Øâåöèè, à òàêæå èç ÖÅÐÍ è ÎÈßÈ. Ðîññèÿ áûëà

ïðåäñòàâëåíà ó÷àñòíèêàìè èç 56 óíèâåðñèòåòîâ è íàó÷-

íî-èññëåäîâàòåëüñêèõ öåíòðîâ.

Íà êîíôåðåíöèè ðàáîòàëè 8 ñåêöèé: WLCG — âñå-

ìèðíûé ãðèä äëÿ îáðàáîòêè äàííûõ ñ LHC â ÖÅÐÍ;

ãðèä-ïðèëîæåíèÿ; ãðèä â áèçíåñå; ðàñïðåäåëåííûå âû-

÷èñëåíèÿ è ãðèä-òåõíîëîãèè â îáðàçîâàíèè; ãðèä-

ÍÍÑ — ãðèä íàöèîíàëüíîé íàíîòåõíîëîãè÷åñêîé ñåòè;

ìåòîäû è àëãîðèòìû äëÿ ðàñïðåäåëåííûõ âû÷èñëåíèé;
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An international conference «Distributed Computing

and Grid Technologies in Science and Education» was

held on 28 June – 3 July at the Laboratory of Information

Technologies (LIT). The Conference was devoted to the

80th anniversary of the birth of N. N. Govorun, an out-

standing scientist, corresponding member of the USSR

Academy of Sciences and former deputy director and direc-

tor of the Laboratory of Computing Techniques and Au-

tomation.

It is held by LIT under support of the Russian Founda-

tion for Basic Research every two years. The Conference

was attended by 252 participants from Armenia, Belarus,

Bulgaria, Czechia, France, Georgia, Germany, Greece,

Hungary, Iceland, Kazakhstan, Moldova, Myanmar,

Poland, Romania, Russia, Sweden, Switzerland, Ukraine,

the USA, Uzbekistan, as well as from CERN and JINR.

Russia was represented by participants from 56 universities

and research centres.

The Conference included 8 sections: WLCG (World-

wide LHC Computing Grid), grid applications, grid in

business, distributed computing and grid technologies in

education, GridNNN (Grid of the National Nanotechnolo-
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ãðèä-èíôðàñòðóêòóðà è íîâîå íàïðàâëåíèå — «îáëà÷-

íûå» âû÷èñëåíèÿ (ÎÂ). Ñîñòîÿëèñü êðóãëûå ñòîëû ïî

èñïîëüçîâàíèþ ãðèä-òåõíîëîãèé â áèçíåñå è ïî îáó÷å-

íèþ ïðèìåíåíèþ ãðèä-òåõíîëîãèé â îáðàçîâàíèè. Áûë

ïðîâåäåí òðåíèíã íà òåìó «Èíòåãðèðîâàííàÿ èíôðà-

ñòðóêòóðà, èíñòðóìåíòû è ìåòîäû äëÿ ïîääåðæêè ðàç-

ðàáîòêè íàó÷íûõ ïðèëîæåíèé â ãðèä è ñèñòåìàõ äîáðî-

âîëüíûõ ðàñïðåäåëåííûõ âû÷èñëåíèé».

Ñðåäè äîêëàäîâ o ïåðâûõ íàöèîíàëüíûõ ãðèä-ïðî-

åêòàõ îñîáî ñëåäóåò îòìåòèòü äîêëàäû ïî ïðîåêòó ñî-

çäàíèÿ ãðèä-ñèñòåìû äëÿ Ðîññèéñêîé íàöèîíàëüíîé íà-

íîòåõíîëîãè÷åñêîé ñåòè «ÃðèäÍÍÑ», âûíåñåííûå íà

ñïåöèàëüíóþ ñåêöèþ è âûçâàâøèå èíòåðåñ ó ìíîãèõ

ó÷àñòíèêîâ êîíôåðåíöèè.

Ñ èíòåðåñîì áûë âîñïðèíÿò äîêëàä äèðåêòîðà Èí-

ñòèòóòà ñèñòåìíîãî ïðîãðàììèðîâàíèÿ ÐÀÍ àêàäåìèêà

Â. Ï. Èâàííèêîâà «"Îáëà÷íûå" âû÷èñëåíèÿ â îáðàçîâà-

íèè, íàóêå è ãîññåêòîðå». Íîâûì òåíäåíöèÿì è ïîäõî-

äàì â ïîñòðîåíèè è èñïîëüçîâàíèè ðàñïðåäåëåííûõ èí-

ôðàñòðóêòóð, òàêèõ êàê ãðèä è ÎÂ, áûë ïîñâÿùåí äî-

êëàä äèðåêòîðà Ñàíêò-Ïåòåðáóðãñêîãî èíñòèòóòà

âûñîêîïðîèçâîäèòåëüíûõ âû÷èñëåíèé è èíòåãðèðî-

âàííûõ ñèñòåì ïðîô. À. Â. Áîãäàíîâà. Çàì. äèðåêòîðà

ÍÈÂÖ ÌÃÓ ÷ë.-êîðð. ÐÀÍ Â. Â. Âîåâîäèí ðàññêàçàë îá

èñòîðèè âû÷èñëèòåëüíîãî öåíòðà ÌÃÓ. Ïî åãî ìíåíèþ,

ñèëüíîå îòñòàâàíèå èñïîëüçóåìûõ òåõíîëîãèé ïðî-

ãðàììèðîâàíèÿ è ìåòîäîâ ðåøåíèÿ ïðèêëàäíûõ çàäà÷

îò òåõíè÷åñêèõ âîçìîæíîñòåé ñîâðåìåííîé âû÷èñëè-

òåëüíîé òåõíèêè îáúÿñíÿåòñÿ îòñóòñòâèåì ñîîòâåò-

ñòâóþùåãî ðàçäåëà îáðàçîâàíèÿ â âûñøåé øêîëå. Äî-

êëàä çàâåäóþùåãî Öåíòðîì ãðèä-òåõíîëîãèé è ðàñïðå-

äåëåííûõ âû÷èñëåíèé Èíñòèòóòà ñèñòåìíîãî àíàëèçà

ÐÀÍ ïðîô. À. Ï. Àôàíàñüåâà áûë ïîñâÿùåí âîïðîñàì

îáúåäèíåíèÿ âû÷èñëèòåëüíûõ ðåñóðñîâ â ðàñïðåäåëåí-

íîé ñðåäå.

Âòîðîé äåíü êîíôåðåíöèè òðàäèöèîííî áûë ïîñâÿ-

ùåí âîïðîñàì îðãàíèçàöèè è ðàáîòû ãðèä-èíôðàñòðóê-

òóð â ðàçíûõ ñòðàíàõ. Òåêóùåå ñîñòîÿíèå è ðåçóëüòàòû

äåÿòåëüíîñòè ãðèä-ñåãìåíòà ÎÈßÈ áûëè ïðåäñòàâëå-

íû â äîêëàäå çàì. äèðåêòîðà ËÈÒ Â. Â. Êîðåíüêîâà. Â

äîêëàäå Ã. Àñòñàòðÿíà, Â. Ñààêÿíà è Þ. Øóêóðÿíà (Èí-

ñòèòóò ïðîáëåì èíôîðìàòèêè è àâòîìàòèçàöèè ÍÀÍ

Ðåñïóáëèêè Àðìåíèè) áûë ïðåäñòàâëåí íàöèîíàëüíûé

ãðèä Àðìåíèè (ArmNGI). Ãðèä-èíôðàñòðóêòóðà ÌÑÖ

ÐÀÍ äëÿ ñóïåðêîìïüþòåðíûõ ïðèëîæåíèé îáñóæäà-

ëàñü â äîêëàäå Ã. È. Ñàâèíà è äð. (ÌÑÖ ÐÀÍ, ÔÃÓÏ

«ÍÈÈ "Êâàíò"»). Â äîêëàäå Ì. Äóëåà (Íàöèîíàëüíûé

èíñòèòóò ôèçèêè è ÿäåðíîé òåõíîëîãèè èì. Õ. Õóëóáåÿ,

Ðóìûíèÿ) ðàññìîòðåíà ðóìûíñêàÿ íàöèîíàëüíàÿ

ãðèä-èíôðàñòðóêòóðà è ïóòè åå äàëüíåéøåãî ðàçâèòèÿ
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gy Network), methods and algorithms for distributed com-

puting, grid infrastructure, and «cloud» computing. In the

framework of the Conference, round-table discussions

were organized on using grid technologies in business and

on training in grid technologies and their application in ed-

ucation. A training course was held on the topic «Integrated

Infrastructure, Tools and Methods for Support of the Scien-

tific Applications Development in Grid and Systems of

Voluntary Distributed Computing».

First reports on the national grid projects and on spe-

cific targets which are solved on these grid infrastructures

were presented to the Conference attendees. The activities

on the creation of a grid system for the Russian national

nanotechnology network GridNNN should be especially

noted. The reports on this project were delivered at a spe-

cial section. They generated interest among numerous

Russian and foreign participants.

The Conference participants listened with interest to

the report «Cloud Computing in Education, Science and

State Sector» delivered by Academician V. P. Ivannikov,

director of the Institute of System Programming of RAS.

A. V. Bogdanov, director of St. Petersburg Institute of

High-Performance Computing and Integrated Systems, re-

ported on new tendencies and approaches in the construc-

tion and use of distributed infrastructures such as Grid and

CC. The report delivered by V. V. Voevodin, MSU RCC

deputy director, corresponding member of the Russian

Academy of Sciences, about the history of the Computer

Centre of Moscow State University provoked big interest.

V. V. Voevodin formulated one of the most serious pre-

sent-day problems. It is a strong backlog between the tech-

nical opportunities of modern computer facilities and the

programming technologies and applied problem-solving

procedures used. The lecturer sees one of the reasons in the

absence of a corresponding field of education in the higher

school. Professor A. P. Afanasiev, the chief of the Centre of

Grid Technologies and Distributed Computations of the In-

stitute of Systems Analysis of the Russian Academy of Sci-

ences (ISA RAS), spoke about the questions of integrating

computing resources in a distributed environment.

Plenary reports of the second conference day were tra-

ditionally devoted to the issues of organization and func-

tioning of grid infrastructures in various organizations and

countries. Current state and results of the activities of the

JINR grid segment were reported by V. V. Korenkov, LIT

deputy director. The contribution given by G. Astsatryan,
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â ðàìêàõ ïðîåêòà «National Grid for Physics and Related

Areas (GriNFiC)». Çàì. ãåíåðàëüíîãî äèðåêòîðà Îáú-

åäèíåííîãî èíñòèòóòà ïðîáëåì èíôîðìàòèêè Íàöèî-

íàëüíîé àêàäåìèè íàóê Áåëîðóññèè Ñ. Â. Ìåäâåäåâ

ïðåäñòàâèë êîíöåïöèþ ñîçäàíèÿ íàöèîíàëüíîé

ãðèä-èíèöèàòèâû. Â äîêëàäå Î. Äóëîâà (Ãåðìàíèÿ) áûë

ïðåäñòàâëåí D-Grid, îáúåäèíÿþùèé 25 ãðèä-ïðîåêòîâ,

ôèíàíñèðóåìûõ ôåäåðàëüíûì ïðàâèòåëüñòâîì Ãåðìà-

íèè. Ïàðòíåðàìè ýòîé èíèöèàòèâû ÿâëÿþòñÿ 120 èí-

ñòèòóòîâ è óíèâåðñèòåòîâ Ãåðìàíèè. Âîïðîñàì ðàçðà-

áîòêè ïðîãðàììíîãî îáåñïå÷åíèÿ, îáëåã÷àþùåãî ðàç-

ðàáîòêó è îáúåäèíåíèå ðàçíûõ êîìïîíåíòîâ â «îáëàêî»

â Ñîôèéñêîì óíèâåðñèòåòå (Áîëãàðèÿ), áûë ïîñâÿùåí

äîêëàä Ð. Æåëåâà.

Â ïëåíàðíûõ äîêëàäàõ Ã. Ñ. Øàáðàòîâà (ÎÈßÈ, îò

êîëëàáîðàöèè ALICE) «Ýêñïëóàòàöèÿ ALICE-ãðèäà»,

Ï. Êðåóçåðà (ÖÅÐÍ, îò êîëëàáîðàöèè CMS Computing

Project) «Îïûò CMS êîìïüþòèíãà â ãðèä-ñðåäå ñ ìî-

ìåíòà íàáîðà äàííûõ íà LHC» îñíîâíîå âíèìàíèå áû-

ëî óäåëåíî êîíêðåòíûì ðåçóëüòàòàì ïî àíàëèçó ýêñïå-

ðèìåíòàëüíûõ äàííûõ, ïîëó÷åííûõ íà ýòàïå ïóñêà óñ-

êîðèòåëÿ LHC. Â äîêëàäå À. Âàíÿøèíà (ATLAS, Àð-

ãîíñêàÿ íàöèîíàëüíàÿ ëàáîðàòîðèÿ) ñäåëàí îáçîð ïðè-

ìåíåíèÿ áàç äàííûõ â ãðèä-èíôðàñòðóêòóðàõ äëÿ ýêñ-

ïåðèìåíòîâ íà LHC è ïðåäëîæåí ðÿä ïîäõîäîâ ïî ðàç-

âèòèþ è áîëåå ýôôåêòèâíîìó èñïîëüçîâàíèþ òåõíîëî-

ãèé ðåëÿöèîííûõ áàç äàííûõ äëÿ ýêñïåðèìåíòîâ íà

LHC. Âîïðîñó óïðàâëåíèÿ ðàñïðåäåëåííûìè áàçàìè

äàííûõ â ãðèä-ñðåäàõ äëÿ óïðàâëåíèÿ ñëîæíûìè ïðî-

åêòàìè áûë ïîñâÿùåí äîêëàä È. Âàñèëå è äð. (Ðóìû-

íèÿ).

Äîêëàä Î. Ã. Ñìèðíîâîé (NDGF è Óíèâåðñèòåò

Ëóíäà) ñîäåðæàë îáçîð ïîñëåäíåé âåðñèè ïàêåòà ïðî-

ìåæóòî÷íîãî ïðîãðàììíîãî îáåñïå÷åíèÿ ARC. Ì. Ñà-

ïóíîâ (Ôðàíöèÿ) ðàññêàçàë î ñîâðåìåííîì ñîñòîÿíèè è

ïëàíàõ íà áóäóùåå ïðîåêòà DIRAC, êîòîðûé áûë ðàçðà-

áîòàí äëÿ ýêñïåðèìåíòà LHCb â ÖÅÐÍ, à çàòåì ñòàë

ïðèìåíÿòüñÿ êîëëàáîðàöèÿìè ðàçëè÷íûõ ñòðàí äëÿ îð-

ãàíèçàöèè ðàñïðåäåëåííûõ âû÷èñëåíèé. Â äîêëàäå

Ð. Ëîâàøà (Âåíãðèÿ) áûë ïðåäñòàâëåí ïðîåêò DEGIS-

CO, íàöåëåííûé íà äàëüíåéøåå ðàñøèðåíèå ðàñïðåäå-

ëåííîé èíôðàñòðóêòóðû EDGeS çà ñ÷åò âîâëå÷åíèÿ â

íåå íîâûõ ïàðòíåðîâ èç èññëåäîâàòåëüñêèõ è îáðàçîâà-

òåëüíûõ îðãàíèçàöèé Ðîññèè è äðóãèõ ñòðàí.

Áîëüøîé èíòåðåñ âûçâàë äîêëàä î âûïîëíÿåìîì â

ðàìêàõ ôåäåðàëüíîé öåëåâîé ïðîãðàììû «Ðàçâèòèå èí-

ôðàñòðóêòóðû íàíîèíäóñòðèè â Ðîññèéñêîé Ôåäåðà-

öèè íà 2008–2010 ãã.» ïðîåêòå «ÃðèäÍÍÑ», êîòîðûé

ÿâëÿåòñÿ ïîëíîìàñøòàáíîé ãðèä-èíôðàñòðóêòóðîé, áà-

çèðóþùåéñÿ íà ñïåöèàëüíî ðàçðàáîòàííîì ÏÏÎ, ó÷è-
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V. Sahakyan and Yu. Shoukourian (Institute of Problems of

Informatics and Automation of the National Academy of

Sciences of Armenia) was dedicated to the national Grid in

Armenia (ArmNGI). The grid infrastructure of the Joint

Supercomputer Centre of the Russian Academy of Sci-

ences (JSCC RAS) for supercomputer applications was dis-

cussed in the report delivered by G. I. Savin et al. (JSCC

RAS and Quant Scientific Research Institute). M. Dulea of

Horia Hulubei National Institute of Physics and Nuclear

Technology (Romania) considered the Romanian national

grid infrastructure and ways of its further development

within the project «National Grid for Physics and Related

Areas (GriNFiC)». The report «Creation of the National

Grid Network of Belarus» presented by the Deputy Direc-

tor-General of the Joint Institute of Problems of Informatics

of the National Academy of Sciences of Belarus

S. V. Medvedev discussed a concept of a national grid ini-

tiative. The report by O. Dulov (Germany) presented

D-Grid that unifies 25 grid projects financed by the federal

government of Germany. The partners of this initiative are

120 institutes and universities of Germany. R. Zhelev’s

(Bulgaria) report was dedicated to the development of soft-

ware facilitating development and integration of different

components into a «cloud» at Sofia University.

Status plenary reports were presented by G. S. Shabra-

tova (JINR, on behalf of ALICE), «The ALICE GRID Op-

ertion», and by P. Kreuzer (CERN, for the CMS Computing

Project), «Experience with CMS Computing in the Grid

since the Start of the LHC Data Taking», where the main at-

tention was focused on particular results on the analysis of

experimental data obtained at the accelerator start-up stage.

A. Vaniachine (ATLAS, Argonne National Laboratory,

USA) reviewed applications of databases within the grid

infrastructures for LHC experiments and suggested a num-

ber of approaches to the development and more effective

utilization of relational database technologies for the LHC

experiments. A report by I. Vasile (Romania) discussed the

issue of real-time management of distributed databases in

the grid environment with application to the coordination

of complex projects.

O. G. Smirnova’s report (NDGF and University of

Lund) reviewed a middleware package ARC.

M. Sapunov (France) presented a modern status and

perspectives of the DIRAC (Distributed Infrastructure with

Remote Agent Control) project developed for the LHCb
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òûâàþùåì îñîáåííîñòè ïðèêëàäíîé îáëàñòè, è Globus

Toolkit (v. 4.2). Ñåãîäíÿ ÃðèäÍÍÑ îáúåäèíÿåò 10 ðå-

ñóðñíûõ öåíòðîâ (áîëåå 8000 ÿäåð) ïî âñåé ñòðàíå. Â

äîêëàäå Â. Ì. Âîëîõîâà è äð. (Èíñòèòóò ïðîáëåì õèìè-

÷åñêîé ôèçèêè ÐÀÍ, Èíñòèòóò ýêñïåðèìåíòàëüíîé ìè-

íåðàëîãèè ÐÀÍ, ×åðíîãîëîâêà) ðå÷ü øëà î ðàáîòàõ, ïî-

çâîëèâøèõ ñîçäàòü â ðàìêàõ ãðèä-òåõíîëîãèé âû÷èñëè-

òåëüíóþ ñðåäó äëÿ êðóïíîìàñøòàáíûõ ðàñ÷åòîâ â

îáëàñòè âû÷èñëèòåëüíîé õèìèè íà íåñêîëüêèõ âûñîêî-

ïðîèçâîäèòåëüíûõ ðàñïðåäåëåííûõ ïîëèãîíàõ.

Âïåðâûå íà êîíôåðåíöèè áûëè ïðåäñòàâëåíû äî-

êëàäû îò ãðóïïû ñîòðóäíèêîâ Óíèâåðñèòåòà èì. Àðè-

ñòîòåëÿ (Ñàëîíèêè, Ãðåöèÿ), ðóêîâîäèìîé äèðåêòîðîì

èññëåäîâàòåëüñêîãî îòäåëà ìàòåìàòè÷åñêîãî ôàêóëüòå-

òà óíèâåðñèòåòà ïðîô. È. Àíòîíèó. Â äîêëàäå Ì. Âàôî-

ïóëóñà è È. Àíòîíèó «Âåá êàê ñëîæíàÿ ðàñïðåäåëåííàÿ

ñèñòåìà» áûëè ïðåäñòàâëåíû ðåçóëüòàòû ïî ìîäåëèðî-

âàíèþ ýâîëþöèè âñåìèðíîé ïàóòèíû è îïðåäåëåíû íà-

ïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé. Â äîêëàäå Â. Êà-

ðàãèàíèñà è äð. áûë ïðåäëîæåí ìåòîä èññëåäîâàíèÿ òî-

ïîëîãè÷åñêèõ ñâîéñòâ è ýâîëþöèè ñåòåé íàó÷íûõ

êîëëàáîðàöèé. Î÷åíü ïðåäñòàâèòåëüíîé áûëà ñåêöèÿ

ãðèä-ïðèëîæåíèé. Ìíîãèå äîêëàäû íà íåé áûëè ïîñâÿ-

ùåíû ðàçðàáîòêàì ñïåöèàëèçèðîâàííûõ èíòåðôåéñîâ

äëÿ ïîëüçîâàòåëåé, îáëåã÷àþùèõ äîñòóï ê ñïåöèôè÷-

íûì ïðèêëàäíûì ñðåäàì è çàäà÷àì.

Äåëåãàöèÿ ó÷åíûõ ÎÈßÈ ïîä ðóêîâîäñòâîì âèöå-

äèðåêòîðà Èíñòèòóòà ïðîôåññîðà Ð. Ëåäíèöêîãî ïðèíè-

ìàëà ó÷àñòèå â ðàáîòå 35-é Ìåæäóíàðîäíîé êîíôåðåí-

öèè ïî ôèçèêå âûñîêèõ ýíåðãèé (ICHEP-2010), êîòîðàÿ

ïðîõîäèëà ñ 21 ïî 28 èþëÿ âî Ôðàíöèè, â Ïàðèæñêîì

Äâîðöå ñúåçäîâ.

Êîíôåðåíöèÿ ñîáðàëà áîëåå òûñÿ÷è ó÷àñòíèêîâ èç

50 ñòðàí è âåäóùèõ íàó÷íûõ öåíòðîâ, ðàáîòàþùèõ â

îáëàñòè ôèçèêè âûñîêèõ ýíåðãèé. Íà îòêðûòèè ìåæäó-

íàðîäíîãî ôèçè÷åñêîãî ôîðóìà ñ ïðèâåòñòâåííîé ðå-

÷üþ âûñòóïèë Ïðåçèäåíò Ôðàíöèè Í. Ñàðêîçè. «Ôóí-

äàìåíòàëüíûå èññëåäîâàíèÿ íå íàöåëåíû íà êîíêðåò-

íûå ïðèëîæåíèÿ, íî ñòðàíà, êîòîðàÿ îòêàæåòñÿ èìè

çàíèìàòüñÿ, ñîâåðøèò èñòîðè÷åñêóþ îøèáêó», — ïîä-

÷åðêíóë îí è ïðèçâàë ó÷åíûõ ïîìî÷ü ïîâûñèòü óðîâåíü

îáùåãî ðàçâèòèÿ, íåñÿ «ãëóáîêèå ïîçíàíèÿ â øèðîêèå

ìàññû». «Èìåííî ñåé÷àñ, êîãäà ñíèæåíèå êîëè÷åñòâà

ñòóäåíòîâ, âûáèðàþùèõ åñòåñòâåííî-íàó÷íûå ñïåöè-

àëüíîñòè, âûçûâàåò îçàáî÷åííîñòü, êîãäà íåîáõîäè-

ìîñòü íàóêè äëÿ îáùåñòâà ïîä÷àñ ïîäâåðãàåòñÿ ñîìíå-

íèþ, îñîáåííî âàæíî îæèâèòü â ëþäÿõ ëþáîâü ê íàóêå
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experiment at CERN and later used by collaborations of

different countries for distributed computing.

The report given by R. Lovas (MTA SZTAKI, Bu-

dapest, Hungary) presented the DEGISCO (Desktop Grids

for International Scientific Collaboration) project. The

main goal of the project is further expansion of the distrib-

uted infrastructure EDGeS by involving new partners from

scientific and educational organizations of Russia and other

countries.

The report on the Russian GridNNN project elaborated

within the federal target programme «Development of the

Nanoindustry Infrastructure in the Russian Federation for

the Years 2008–2010» was of great interest. GridNNN is a

full-scale grid infrastructure based on specially developed

middleware that takes into account the peculiarities of the

applied area, and Globus Toolkit (v. 4.2). The present-day

GridNNN unites 10 resource centres (more than 8000

cores) all over the country. The report by V. M. Volokhov et

al. (Institute of Problems of Chemical Physics, RAS, and

Institute of Experimental Mineralogy, RAS, Chernogolov-

ka, Russia) discussed work that allowed one to create with-

in the grid technologies a computing environment for large-

scale computations in the field of computational chemistry

on several high-performance distributed systems.

For the first time in the history of the Grid conference,

its attendees heard the reports delivered by a group of re-

searchers of Aristotle University of Thessaloniki (Greece)

under the leadership of I. Antoniou, head of the Research

Department of the Mathematical Faculty. M. Vafopoulos

and I. Antoniou delivered the report «The Web as a Distrib-

uted Complex System» related to a new research field, the

so-called Web Science. V. Karagiannis (Thessaloniki,

Greece) suggested a method of research in the topological

properties and evolution of the scientific collaboration net-

works. A section of grid applications was very representa-

tive. A lot of reports covered the issues of the development

of specialized interfaces for users that facilitate access to

specific applied environments and tasks.

A delegation of scientists from JINR headed by JINR

Vice-Director Professor R. Lednick� took part in the 35th

International Conference on High Energy Physics

(ICHEP-2010), held on 21–28 July in Palais des Congr�s of

Paris, France.
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è îáùåé íàó÷íîé êóëüòóðå», — ñêàçàë Ïðåçèäåíò Ôðàí-

öèè.

Ðàáîòà êîíôåðåíöèè ICHEP-2010 ïðîõîäèëà â ðàì-

êàõ ñëåäóþùèõ ñåêöèé: ïåðâûå ðåçóëüòàòû ðàáîòû

LHC; Ñòàíäàðòíàÿ ìîäåëü è íàðóøåíèÿ ýëåêòðîñëàáîé

ñèììåòðèè; ïåðòóðáàòèâíàÿ ÊÕÄ, ñòðóè è äèôðàêöèîí-

íàÿ ôèçèêà; ñòðóêòóðà àäðîíîâ, ïàðòîííûå ðàcïðåäåëå-

íèÿ, ìÿãêàÿ ÊÕÄ, ñïåêòðîñêîïèÿ; ñâîéñòâà òÿæåëûõ

êâàðêîâ (ýêñïåðèìåíò è òåîðèÿ); CP-íàðóøåíèÿ, ÑÊÌ

(ìàòðèöà Êàáèááî–Êîáàÿøè–Ìàñêàâû) è ðåäêèå ðàñïà-

äû; ñòîëêíîâåíèÿ òÿæåëûõ èîíîâ è ìÿãêàÿ ôèçèêà íà

àäðîííûõ êîëëàéäåðàõ; ïðîãðåññ â òåõíèêå ðåøåòî÷-

íûõ ðàñ÷åòîâ è íîâûå ðåçóëüòàòû; çà ïðåäåëàìè Ñòàí-

äàðòíîé ìîäåëè (òåîðèÿ è ýêñïåðèìåíò); àñòðîôèçèêà

ýëåìåíòàðíûõ ÷àñòèö è êîñìîëîãèÿ; çà ïðåäåëàìè ïîä-

õîäîâ êâàíòîâîé òåîðèè ïîëÿ (âêëþ÷àÿ òåîðèþ ñòðóí);

ïðîãðåññ â èíñòðóìåíòàõ è ÷èñëåííûõ ðàñ÷åòàõ äëÿ ôè-

çèêè âûñîêèõ ýíåðãèé; áóäóùèå óñêîðèòåëè è ïðîåêòû.

Íà ñåêöèîííûõ çàñåäàíèÿõ ïðîçâó÷àëè äîêëàäû

Â. Êåêåëèäçå, Ã. Òðóáíèêîâà, Î. Òåðÿåâà, È. Àíèêèíà,

È. Áîãîëþáñêîãî, Â. Eãîðîâà. Îñîáîå ìåñòî ñðåäè íèõ

çàíèìàë äîêëàä çàìåñòèòåëÿ äèðåêòîðà ËÔÂÝ ÎÈßÈ

Ã. Òðóáíèêîâà î ïðîåêòå ñîçäàíèÿ êîëëàéäåðà NICA íà

áàçå ìîäåðíèçèðóåìîãî íóêëîòðîíà ËÔÂÝ.

Â çàêëþ÷èòåëüíîé äèñêóññèè î ðàçâèòèè ôèçèêè

âûñîêèõ ýíåðãèé äî 2020 ã. äóáíåíñêèé ïðîåêò NICA,

íàðÿäó ñ äðóãèìè óñêîðèòåëÿìè âåäóùèõ èññëåäîâà-

òåëüñêèõ öåíòðîâ, òàêèìè êàê RHIC, FAIR, KEK-B, Su-

perB, LHeC, CLIC, ILC, íàçâàí îäíèì èç ïåðñïåêòèâ-

íûõ, èìåþùèõ àìáèöèîçíóþ ôèçè÷åñêóþ ïðîãðàììó.

Äèðåêòîð CNRS Ì. Ñïèðî ïîäâåë èòîãè ðàáîòû êîíôå-

ðåíöèè â àíàëèòè÷åñêîì çàêëþ÷èòåëüíîì äîêëàäå.

23 àâãóñòà â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåîðåòè-

÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà îòêðûëîñü ìåæäó-

íàðîäíîå ðàáî÷åå ñîâåùàíèå «Êðèòè÷åñêàÿ òî÷êà è

íà÷àëî äåêîíôàéíìåíòà» (CPOD-2010), â êîòîðîì

ïðèíÿëî ó÷àñòèå îêîëî 120 ó÷åíûõ èç ðàçëè÷íûõ ñòðàí

ìèðà, âåäóùèõ èññëåäîâàíèÿ â îáëàñòè ôèçèêè òÿæåëûõ

èîíîâ, à òàêæå îêîëî 60 ñòóäåíòîâ — ñëóøàòåëåé ìå-

æäóíàðîäíîé øêîëû «Ïëîòíûå ÊÕÄ-ñîñòîÿíèÿ â òÿæå-

ëîèîííûõ ñòîëêíîâåíèÿõ», ïðîõîäèâøåé â ËÒÔ.

Ñîâåùàíèå îòêðûë ïðåäñåäàòåëü îðãêîìèòåòà ïðî-

ôåññîð À. Ñ. Ñîðèí. Ñ ïðèâåòñòâèÿìè ê åãî ó÷àñòíèêàì

îáðàòèëèñü âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð Ð. Ëåä-

íèöêè, äèðåêòîð ËÒÔ ïðîôåññîð Â. Â. Âîðîíîâ, äèðåê-

òîð ËÔÂÝ ïðîôåññîð Â. Ä. Êåêåëèäçå, ó÷åíûé ñåêðå-

òàðü îðãêîìèòåòà ïðîôåññîð Ä. Áëÿøêå.

38

The Conference was attended by more than a thousand

participants from 50 countries of the world and leading sci-

entific centres that work in the field of high energy physics.

President of France N. Sarkozy opened the scientific forum

with a welcome speech. «Basic research does not focus on

concrete applications, but a country that fails to give it pri-

ority is making a historic blunder,» he stressed and ad-

dressed scientists with a call to promote a higher level of

knowledge bringing «deep insight to the general public».

«Now it is exactly the time when the decreasing number of

students who choose natural science for their career rouses

concern, when the essentiality of science for society is

sometimes disputed it is especially important to revive hu-

man passion for science and scientific culture in general,»

the President of France said.

The following sections worked during the

ICHEP-2010 Conference: first results of the research at the

LHC; the Standard Model and breaking electroweak sym-

metry; perturbative QCD, strings and diffraction physics;

hadron structure, parton distributions, soft QCD, spectro-

scopy; heavy quark properties (experiment and theory); CP

violation, the Cabibbo–Kobayashi–Maskawa matrix and

rare decays; heavy-ion collisions and soft physics at hadron

colliders; progress in techniques of lattice calculations and

new results; beyond the Standard Model (theory and exper-

iment); astrophysics of elementary particles and cosmolo-

gy; beyond Quantum Field Theory approaches (including

string theory); progress in instrumentation and calculations

for high-energy physics; future accelerators and projects.

V. Kekelidze, G. Trubnikov, O. Teryaev, I. Anikin,

I. Bogoliubsky, and V. Egorov made their reports at the

section meetings. A special mention should be made of the

report by VBLHEP Deputy Director G. Trubnikov on the

project of the NICA collider development on the basis of

the upgraded Nuclotron of VÂLHEP.

In the concluding discussion about the prospects for

high-energy physics up to 2020, Dubna’s project NICA,

along with other accelerators of leading research centres,

such as RHIC, FAIR, KEK-B, SuperB, LHeC, CLIC, and

ILC, was called one of forward-looking projects with an

ambitious programme in physics. CNRS Director M. Spiro

summed up the results of the Conference in his concluding

report.

On 23 August the international workshop «Critical

Point and Onset of Deconfinement» (CPOD-2010) started
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Ñðåäè öåíòðàëüíûõ âîïðîñîâ, âûíåñåííûõ íà

ñîâåùàíèå, — ïðîåêò NICA êàê îäèí èç âàæíåéøèõ â

Ñåìèëåòíåé ïðîãðàììå ðàçâèòèÿ ÎÈßÈ. Íà ñîâåùàíèè

áûëè ïðåäñòàâëåíû âñå ëàáîðàòîðèè Èíñòèòóòà, çàäåé-

ñòâîâàííûå â ýòîì ïðîåêòå. Ïðîçâó÷àëî ìíîãî äîêëà-

äîâ ïî ñòàòóñó ïðîåêòà NICA, äåòåêòîðó MPD, ðàçâè-

òèþ íóêëîòðîíà è ò. ä. Åùå áîëåå äåòàëüíî ýòè âîïðîñû

îáñóæäàëèñü 28 àâãóñòà íà êðóãëîì ñòîëå «Ôèçèêà íà

NICA», êîòîðûé ñòàë çàâåðøàþùèì ïóíêòîì â ïðîã-

ðàììå ðàáî÷åãî ñîâåùàíèÿ.

Ñ 5 ïî 9 ñåíòÿáðÿ íà áàçå ïàíñèîíàòà ÎÈßÈ «Äóá-

íà» (Êðûì, Óêðàèíà) ïðîõîäèëè IV Ñèñàêÿíîâñêèå

÷òåíèÿ «Ïðîáëåìû áèîõèìèè, ðàäèàöèîííîé è êîñ-

ìè÷åñêîé áèîëîãèè». Îðãàíèçàòîðàìè ìåðîïðèÿòèÿ

âûñòóïèëè Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäî-

âàíèé, Ðîññèéñêàÿ àêàäåìèÿ íàóê, Èíñòèòóò áèîõèìèè

èì. À. Í. Áàõà ÐÀÍ, Èíñòèòóò ìåäèêî-áèîëîãè÷åñêèõ

ïðîáëåì ÐÀÍ, Íàöèîíàëüíàÿ àêàäåìèÿ íàóê Ðåñïóáëèêè

Àðìåíèè, Èíñòèòóò áèîõèìèè èì. Ã. Õ. Áóíàòÿíà ÍÀÍ

ÐÀ, Åðåâàíñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò è Ìå-

æäóíàðîäíûé óíèâåðñèòåò «Äóáíà».

Â 2010 ã., ïî ñòå÷åíèþ îáñòîÿòåëüñòâ, ÷òåíèÿ áûëè

ïîñâÿùåíû ïàìÿòè âûäàþùèõñÿ ó÷åíûõ, îòöà è

ñûíà — Íîðàéðà Ìàðòèðîñîâè÷à Ñèñàêÿíà è Àëåêñåÿ

Íîðàéðîâè÷à Ñèñàêÿíà. Ñðåäè ó÷àñòíèêîâ êîíôåðåí-

öèè — ðàäèîáèîëîãîâ, áèîõèìèêîâ è ñïåöèàëèñòîâ â

îáëàñòè êîñìè÷åñêîé áèîëîãèè è ìåäèöèíû — ïðåä-

ñòàâèòåëè Ðîññèè, Ïîëüøè, Êàíàäû, Ãåðìàíèè, Àðìå-

íèè, Áåëîðóññèè, Óêðàèíû. Âñåãî áûëî çàðåãèñòðèðî-

âàíî 50 ó÷àñòíèêîâ è ñäåëàíî 13 ïëåíàðíûõ, 14 ñåêöè-

îííûõ è 23 ïîñòåðíûõ äîêëàäà.
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its work in the conference hall of the Bogoliubov Laborato-

ry of Theoretical Physics. About 120 scientists from various

countries of the world who do research in the field of

heavy-ion physics and about 60 students — attendees of the

international school «Dense QCD States in Heavy Ion Col-

lisions» held at BLTP took part in the Workshop.

Chairman of the Organizing Committee Professor

A. Sorin opened the Workshop. JINR Vice-Director Pro-

fessor R. Lednick�, BLTP Director Professor V. Voronov,

VBLHEP Director Professor V. Kekelidze, Scientific Sec-

retary of the Organizing Committee Professor D. Blaschke

greeted the participants.

One of the central issues at the Workshop was the

NICA project as a most important one in the seven-year

programme of the development of JINR. All laboratories of

the Institute represented at the Workshop are involved in

this project. There were many reports on the status of the

project, the MPD detector, development of the Nuclotron,

etc. These issues were covered in more detail on 28 August

at the round-table discussion «Physics at NICA» that

concluded the Workshop programme.

IV Sissakian Readings «Problems of Biochemistry,

Radiation and Space Biology» were held on 5–9 September

in the JINR resort centre «Dubna» (the Crimea, Ukraine). It

was organized by the Joint Institute for Nuclear Research,

the Russian Academy of Sciences, the Bach Institute of Bio-

chemistry of RAS, the Institute of Medical-Biological Prob-

lems of RAS, the National Academy of Sciences of the Re-

public of Armenia, the Bunatyan Institute of Biochemistry

Äóáíà, 23 àâãóñòà.

Ìåæäóíàðîäíîå

ðàáî÷åå ñîâåùàíèå

«Êðèòè÷åñêàÿ òî÷êà

è íà÷àëî

äåêîíôàéíìåíòà»

Dubna, 23 August.

International

workshop «Critical

Point and Onset of

Deconfinement»
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Ïî îáùåìó ìíåíèþ ó÷àñòíèêîâ, îäíà èç õàðàêòåð-

íûõ îñîáåííîñòåé êîíôåðåíöèè — âîçìîæíîñòü îçíà-

êîìèòüñÿ ñ äîñòèæåíèÿìè ñïåöèàëèñòîâ, ðàáîòàþùèõ â

ñìåæíûõ îáëàñòÿõ íàóêè. Ýòî çíà÷èòåëüíî îáîãàùàåò è

ðàñøèðÿåò íàó÷íûé êðóãîçîð áèîëîãîâ, áèîõèìèêîâ è

áèîôèçèêîâ, çàäåéñòâîâàííûõ â ðàçëè÷íûõ îáëàñòÿõ

ñîâðåìåííîé íàóêè, ïîçâîëÿåò ñîñðåäîòî÷èòü âíèìà-

íèå íà åå àêòóàëüíûõ ïðîáëåìàõ, êðèòè÷åñêè ïðîàíàëè-

çèðîâàòü ïîäõîäû ê ðåøåíèþ ñîáñòâåííûõ çàäà÷ â ñî-

òðóäíè÷åñòâå ñ êîëëåãàìè èç äðóãèõ èíñòèòóòîâ è ëàáî-

ðàòîðèé.

Íà êîíôåðåíöèè áûë çàòðîíóò øèðîêèé êðóã

ìåæäèñöèïëèíàðíûõ âîïðîñîâ. Â äîêëàäå äîêòîðà

À. Ñ. Øòåìáåðãà ïîä÷åðêèâàëàñü àêòóàëüíîñòü èññëå-

äîâàíèé ïî âëèÿíèþ èçëó÷åíèé ñ âûñîêèìè ËÏÝ íà

ìîçã ìëåêîïèòàþùèõ ñ öåëüþ èçó÷åíèÿ ïîâåäåí÷åñêèõ

è íåéðîõèìè÷åñêèõ ðåàêöèé. Ã. À. Ãåâîðãÿí è

À. Â. Øàôèðêèí àêöåíòèðîâàëè âíèìàíèå íà íåäî-

îöåíêå ðèñêîâ, ñâÿçàííûõ ñ íàðóøåíèÿìè â êðîâåòâîð-

íîé è ñîñóäèñòîé ñèñòåìå ÷åëîâåêà è ìëåêîïèòàþùèõ.

È. Ê. Õâîñòóíîâ óêàçàë íà íåîáõîäèìîñòü è çíà÷è-

ìîñòü ïðè îöåíêå îòäàëåííûõ ïîñëåäñòâèé èîíèçèðóþ-

ùåé ðàäèàöèè ñîïîñòàâëåíèÿ åå âîçäåéñòâèÿ íà êîñìî-

íàâòîâ è ïîäâîäíèêîâ. Â äîêëàäàõ Ë. Ñ. Ìàðêîñÿí è

Ò. À. Âîåéêîâîé îòìå÷åíà ïåðñïåêòèâíîñòü èñïîëüçî-

âàíèÿ ðàçëè÷íûõ ôîòîòðîôíûõ è àíàýðîáíûõ áàêòåðèé
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of NAS RA, Yerevan State University, and the International

University «Dubna».

It so happened this year that the Readings were dedi-

cated to the memory of the outstanding scientists, the father

and the son — Norair Martirosovich Sissakian and Alexei

Norairovich Sissakian. Participants of the Conference —

radiobiologists, biochemists and specialists in space biolo-

gy and medicine — represented Russia, Poland, Canada,

Germany, Armenia, Belarus, and Ukraine. In total, 50 par-

ticipants were registered; 13 plenary, 14 section and

23 poster presentations were made.

It was an opinion generally held that one of the features

of this Conference was an opportunity to become acquaint-

ed with achievements of specialists who work in related

fields of science. It greatly enriches and widens the scient-

ific outlook of biologists, biochemists and biophysicists

who work in different fields of modern science; it allows

them to focus their attention on urgent scientific problems,

analyze with challenge the approaches to the solution of

their tasks in collaboration with colleagues from other

institutions and laboratories.

Many interdisciplinary issues were discussed at the

Conference. Doctor A. Shtemberg stressed in his report the

timeliness of research on the influence of high LET radia-

tion on the brain of mammals to study behavioural and neu-

rochemical reactions. G. Gevorgyan and A. Shafirkin pla-

ced an emphasis on the underestimation of the risks con-

nected with hematologic and vascular disorders of man and

mammals. I. Khvostunov pointed out the importance of

referencing the data on the effect of ionizing radiation on

Àëóøòà (Óêðàèíà), 5 ñåíòÿáðÿ.

Ó÷àñòíèêè IV Ñèñàêÿíîâñêèõ ÷òåíèé «Ïðîáëåìû áèîõèìèè, ðàäèàöèîííîé è êîñìè÷åñêîé áèîëîãèè»

Alushta (Ukraine), 5 September. Participants of IV Sissakian Readings «Problems of Biochemistry, Radiation and Space Biology»
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êàê äëÿ ïðîäóöèðîâàíèÿ íîâûõ âåùåñòâ, òàê è äëÿ ïðî-

èçâîäñòâà ýëåêòðîýíåðãèè. Â äèñêóññèÿõ ïîä÷åðêèâà-

ëàñü âàæíîñòü èññëåäîâàíèé ìèêðîáèîëîãè÷åñêèõ

àñïåêòîâ áèîïîâðåæäåíèé ïîëèìåðíûõ ìàòåðèàëîâ

ðàçëè÷íîãî íàçíà÷åíèÿ. Äàííûå òåìû îñîáåííî àêòó-

àëüíû â ñâÿçè ñ íåîáõîäèìîñòüþ ïåðåõîäà ê íîâîé ñòà-

äèè îñâîåíèÿ êîñìîñà — êîñìè÷åñêèì ìåæïëàíåòíûì

èññëåäîâàíèÿì ñ ó÷àñòèåì ÷åëîâåêà.

Èòîãè ðàáîòû êîíôåðåíöèè áûëè ïîäâåäåíû íà

êðóãëîì ñòîëå «Íàó÷íîå íàñëåäèå àêàäåìèêà Í. Ì. Ñè-

ñàêÿíà è ñîâðåìåííûå ïðîáëåìû ðàäèàöèîííîé è êîñ-

ìè÷åñêîé áèîëîãèè», êîòîðûé ïðîõîäèë ïîä ïðåäñåäà-

òåëüñòâîì àêàäåìèêà ÐÀÍ Ì. À. Îñòðîâñêîãî è ïðîôåñ-

ñîðà Å. À. Êðàñàâèíà. Àêàäåìèê Ì. À. Îñòðîâñêèé

îòìåòèë âàæíîñòü êîíôåðåíöèè äëÿ ôîðìèðîâàíèÿ

ìåæäèñöèïëèíàðíûõ íàó÷íûõ ñâÿçåé è ðåêîìåíäîâàë

îðãàíèçîâàòü â åå ðàìêàõ êóðñ ëåêöèé äëÿ ìîëîäûõ ó÷å-

íûõ è ñòóäåíòîâ. Ðàçâèâàÿ ýòó èäåþ, Ð. Ì. Àðóòþíÿí

ïðåäëîæèë ó÷ðåäèòü äëÿ ñòóäåíòîâ è àñïèðàíòîâ ñòè-

ïåíäèþ èì. Í. Ì. Ñèñàêÿíà. Äèðåêòîð Èíñòèòóòà ìî-

ëåêóëÿðíîé áèîëîãèè ÍÀÍ ÐÀ À. Ñ. Áîÿäæàí ïîä÷åðê-

íóëà çíà÷èìîñòü êîíôåðåíöèè â îáúåäèíåíèè ðàçëè÷-

íûõ íàó÷íûõ íàïðàâëåíèé è íåîáõîäèìîñòü âûâîäèòü

äàííîå ìåðîïðèÿòèå íà áîëåå âûñîêèé óðîâåíü.

À. Â. Áåëóøêèí îòìåòèë, ÷òî êîíôåðåíöèÿ ñîäåéñòâóåò

ïîèñêó íîâûõ òî÷åê ñîïðèêîñíîâåíèÿ äëÿ ñîòðóäíè÷å-

ñòâà áèîëîãîâ è ôèçèêîâ, à òàêæå óêàçàë íà ïîçèòèâíîå

âëèÿíèå ìåæíàó÷íîãî äèàëîãà äëÿ ðàçâèòèÿ íàóêè â öå-

ëîì.

Ïðè îáñóæäåíèè âîïðîñà î Äîìå-ìóçåå Í. Ì. Ñè-

ñàêÿíà â ã. Àøòàðàêå (Àðìåíèÿ) ó÷àñòíèêè êîíôåðåí-

öèè âûñòóïèëè ñ èíèöèàòèâîé îðãàíèçîâàòü òàì ýêñïî-

çèöèþ, ïîñâÿùåííóþ ïàìÿòè À. Í. Ñèñàêÿíà, à òàêæå

ïðîâîäèòü â ìóçåå ìåæäèñöèïëèíàðíûå êîíôåðåíöèè,

ïîñâÿùåííûå ýòèì çàìå÷àòåëüíûì ó÷åíûì.

Çàâåðøàÿ êîíôåðåíöèþ, ïðåäñåäàòåëü îðãêîìèòåòà

Å. À. Êðàñàâèí åùå ðàç ïîä÷åðêíóë åå óíèêàëüíûé õà-

ðàêòåð è øèðîòó çàòðîíóòûõ âîïðîñîâ — îò êîñìîñà äî

çåìëåäåëèÿ, ÷òî ïîëíîñòüþ ñîîòâåòñòâóåò íàó÷íîìó íà-

ñëåäèþ è ýíöèêëîïåäè÷íîñòè çíàíèé Í. Ì. Ñèñàêÿíà.

Îí òàêæå óêàçàë íà íåîáõîäèìîñòü ïðîäîëæàòü äàííûå

âñòðå÷è ñ ïðèâëå÷åíèåì íå òîëüêî áèîëîãîâ è õèìèêîâ,

íî è ôèçèêîâ.

8–10 ñåíòÿáðÿ â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåî-

ðåòè÷åñêîé ôèçèêè ïðîõîäèë 2-é ñèìïîçèóì

ÞÀÐ–ÎÈßÈ «Ìîäåëè è ìåòîäû â ìàëî- è ìíîãî÷à-

ñòè÷íûõ ñèñòåìàõ». Â ñîâåùàíèè ïðèíÿëè ó÷àñòèå

áîëåå 30 ÷åëîâåê. Îêîëî ïîëîâèíû ó÷àñòíèêîâ, ïðèå-

õàâøèõ èç ðàçíûõ óãîëêîâ Þæíîé Àôðèêè, ïðåäñòàâëÿ-
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cosmonauts and submariners while evaluating the informa-

tion on damage. L. Markosyan and T. Voejkova marked in

their reports good prospects for the use of various pho-

totrophic and anaerobic bacteria for producing both new

substances and electric energy. In discussions it was high-

lighted that research in microbiological aspects of biodam-

age in polymer materials for different purposes is very im-

portant. These topics are especially urgent in connection

with new levels of space exploration — manned space

interplanetary studies.

The results of the Conference were summed up at the

round-table discussion «Scientific Heritage of Academi-

cian N. M. Sissakian and Modern Problems of Radiation

and Space Biology» that was held under the chairmanship

of RAS Academician M. Ostrovsky and Professor

E. Krasavin. Academician M. Ostrovsky marked the sig-

nificance of the Conference for the formation of interdisci-

plinary scientific ties and recommended that a course of

lectures for young scientists and students should be orga-

nized in the framework of the Conference. Continuing the

discussion of this idea, R. Arutyunian suggested that a

scholarship after N. M. Sissakian for students and post-

graduates should be instituted. Director of the Institute of

Molecular Biology of NAS AR A. Boyadjan emphasized

the importance of the Conference in uniting different scien-

tific trends and marked that it was high time to hold the

event on a higher level. A. Belushkin said that the Confer-

ence promoted the search of new issues of mutual interest

for the cooperation of biologists and physicists and pointed

out the positive influence of the interdisciplinary dialogue

on the development of science as a whole.

The question of the House-Museum of N. M. Sis-

sakian in Ashtarak (Armenia) was discussed separately.

The participants of the Conference suggested that in the

museum an exposition should be organized dedicated to the

memory of A. N. Sissakian and interdisciplinary confer-

ences in memory of these outstanding scientists should be

held.

Closing the Conference, the Chairman of the Organiz-

ing Committee E. Krasavin one more time stressed the

unique character of the event and the wide range of issues

under discussion, from space to agriculture, that complete-

ly matches the scientific heritage and encyclopedic knowl-

edge of N. M. Sissakian. He also indicated the necessity to

continue these meetings and involve not only biologists

and chemists but physicists as well.
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ëè óíèâåðñèòåòû Ïðåòîðèè, Ñòåëëåíáîøà, Çàïàäíîãî

Êåéïà, Êåéïòàóíà, ëàáîðàòîðèé iTHEMBA è äð.

Ñèìïîçèóì îòêðûë ïðåäñåäàòåëü îðãêîìèòåòà äè-

ðåêòîð ËÒÔ ïðîôåññîð Â. Â. Âîðîíîâ. Ñ ïðèâåòñòâèÿ-

ìè ê ó÷àñòíèêàì îáðàòèëñÿ ïðîôåññîð Óíèâåðñèòåòà

Þæíîé Àôðèêè (UNISA) Ñ. À. Ñîôèàíîñ. Ñåìèíàðû,

ïðîõîäèâøèå 8–9 ñåíòÿáðÿ â ðàìêàõ ñèìïîçèóìà, áûëè

ïîñâÿùåíû îáñóæäåíèþ ñîâðåìåííûõ ïðîáëåì ÿäåð-

íîé ôèçèêè. Êðîìå òîãî, áûëè ðàññìîòðåíû çàäà÷è

àòîìíîé, ìîëåêóëÿðíîé, âû÷èñëèòåëüíîé, ìàòåìàòè÷å-

ñêîé ôèçèêè, à òàêæå ôèçèêè ÷àñòèö. Ãëàâíûìè òåìàìè

äîêëàäîâ è äèñêóññèé ñòàëè: äèíàìèêà íåñêîëüêèõ

àäðîíîâ; ÿäåðíàÿ ñòðóêòóðà è ðåàêöèè; ðåäêèå èçîòîïû;

èíñòðóìåíòû è ìåòîäû; âû÷èñëèòåëüíûå è ìàòåìàòè-

÷åñêèå ìåòîäû â ÿäåðíîé ôèçèêå; ýôôåêòèâíûå ìåæ-

êëàñòåðíûå âçàèìîäåéñòâèÿ; àñòðîôèçè÷åñêèå àñïåêòû

ÿäåðíûõ èññëåäîâàíèé; ìåæäèñöèïëèíàðíûå àñïåêòû

ÿäåðíî-ôèçè÷åñêèõ ìåòîäîâ; àòîìíûå è ìîëåêóëÿðíûå

ñèñòåìû.

Íà ñèìïîçèóìå, ïðîâîäèìîì ñ öåëüþ ðàñøèðåíèÿ

ñîòðóäíè÷åñòâà ìåæäó ôèçèêàìè ÎÈßÈ è Þæíîé

Àôðèêè, áûëè äîñòèãíóòû íîâûå äîãîâîðåííîñòè, â

òîì ÷èñëå ïî óâåëè÷åíèþ ÷èñëà ñòóäåíòîâ è ìîëîäûõ

èññëåäîâàòåëåé èç ÞÀÐ è ÎÈßÈ, ó÷àñòâóþùèõ â ñî-
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The second South Africa–JINR symposium «Models

and Methods in Few- and Many-Body Systems»

(SA–JINR-2010) was held at the Bogoliubov Laboratory of

Theoretical Physics from 8 to 10 September. More than 30

scientists took part in it, with almost half of them travelling

from various regions of South Africa, namely, universities

of Pretoria, South Africa (UNISA), Stellenbosch, Western

Cape, Capetown and iTHEMBA laboratories.

The Symposium was opened on 8 September by the

chairman of the Organizing Committee BLTP Director Pro-

fessor V. V. Voronov. On the South African side Professor

S. A. Sofianos (UNISA) greeted the participants. The

Symposium agenda included meetings on 8 and 9 Septem-

ber dedicated to seminars and discussions, while 10 Sep-

tember was reserved for visits of South African participants

to JINR laboratories.

The SA–JINR-2010 symposium was devoted to mod-

ern problems in nuclear physics. In addition, problems in

atomic, molecular, computational, mathematical and par-

ticle physics were also considered. The main topics of pre-

sentations and discussions included: few-hadron dynamics,

nuclear structure and reactions, rare isotopes, instru-

ments & techniques, computational and mathematical

methods in nuclear physics, effective intercluster interac-

tions, astrophysical aspects of nuclear studies, interdisci-

plinary aspects of nuclear methods, atomic and molecular

systems.

The main goal of the Symposium was to extend coop-

eration among physicists from JINR and South Africa. For

example, new agreements to increase the number of stu-

dents and young researchers from RSA and JINR partici-

pating in joint research projects were concluded.

Äóáíà, 8 ñåíòÿáðÿ.

Ó÷àñòíèêè

2-ãî ñèìïîçèóìà

ÎÈßÈ–ÞÀÐ «Ìîäåëè

è ìåòîäû â ìàëî-

è ìíîãî÷àñòè÷íûõ

ñèñòåìàõ»

Dubna, 8 September.

Participants of the 2nd

South Africa–JINR

symposium «Models

and Methods

in Few- and Many-Body

Systems»

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



43

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS

Äóáíà, 17 ñåíòÿáðÿ. Ñåìèíàð,

ïîñâÿùåííûé 100-ëåòèþ ñî äíÿ

ðîæäåíèÿ Ì. Ã. Ìåùåðÿêîâà,

îòêðûòèå ïàìÿòíèêà ó÷åíîìó

íà íàáåðåæíîé Âîëãè

Dubna, 17 September. Memorial

seminar dedicated to the centenary

of M. G. Meshcheryakov’s birth.

Unveiling of a monument to the

scientist on the Volga embankment



âìåñòíûõ èññëåäîâàòåëüñêèõ ïðîåêòàõ. 10 ñåíòÿáðÿ

äëÿ þæíîàôðèêàíñêèõ ó÷àñòíèêîâ ñîâåùàíèÿ áûëè îð-

ãàíèçîâàíû ýêñêóðñèè â ëàáîðàòîðèè ÎÈßÈ.

22–25 ñåíòÿáðÿ Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè

ïðîâîäèëà Áîãîëþáîâñêèå ÷òåíèÿ. Ïðåäûäóùèé ôî-

ðóì ýòîé ñåðèè äëÿ òåîðåòèêîâ è ýêñïåðèìåíòàòîðîâ ñî-

ñòîÿëñÿ â 1994 ã. Â 2010 ã., ïî èíèöèàòèâå ó÷åíèêà

Í. Í. Áîãîëþáîâà àêàäåìèêà À. Í. Ñèñàêÿíà, Áîãîëþ-

áîâñêèå ÷òåíèÿ áûëè âîçîáíîâëåíû â êà÷åñòâå åæåãîä-

íîãî ìóëüòèòåìàòè÷åñêîãî äîïîëíåíèÿ ê òðàäèöèîí-

íûì Áîãîëþáîâñêèì êîíôåðåíöèÿì, ïðîâîäèìûì Îáú-

åäèíåííûì èíñòèòóòîì êàæäûå ïÿòü ëåò.

Òåìàòèêà ÷òåíèé åæåãîäíî áóäåò ìåíÿòüñÿ â ñîîò-

âåòñòâèè ñ ÷åòûðüìÿ òåìàìè, ðàçðàáàòûâàåìûìè â

ËÒÔ. Â 2010 ã. ãëàâíîé òåìîé ñòàëà òåîðèÿ ýëåìåíòàð-

íûõ ÷àñòèö (ðóêîâîäèòåëè — Ä. È. Êàçàêîâ è Î. Â. Òå-

ðÿåâ, âîçãëàâèâøèå îðãêîìèòåò). ×òåíèÿ, êîòîðûå, ïî

îñíîâíîìó çàìûñëó, äîëæíû áûòü ïîñâÿùåíû óãëó-

áëåííîé ðàçðàáîòêå íåñêîëüêèõ àêòóàëüíûõ ïðîáëåì, â

ýòîì ãîäó âêëþ÷àëè ãðàâèòàöèîííûå ýôôåêòû è äîïîë-

íèòåëüíûå èçìåðåíèÿ íà áîëüøîì àäðîííîì êîëëàéäå-

ðå, èçáðàííûå âîïðîñû ðåøåòî÷íîé òåîðèè ïîëÿ è «çà-

ãàäêè» êâàíòîâîé õðîìîäèíàìèêè. 60 ó÷àñòíèêîâ ïðåä-

ñòàâëÿëè ÎÈßÈ, íàó÷íûå öåíòðû Ðîññèè, Ãåðìàíèè,

ßïîíèè, Áåëîðóññèè, Áîëãàðèè è Óçáåêèñòàíà.

Îáñóæäåíèå êàæäîé èç òåì ïðîøëî íà âûñîêîì

óðîâíå. Îá àêòóàëüíûõ ïðîáëåìàõ ôèçèêè ÷åðíûõ äûð

ðàññêàçàëè È. ß. Àðåôüåâà (ÌÈ ÐÀÍ) è Ä. Â. Ôóðñàåâ

(Ìåæäóíàðîäíûé óíèâåðñèòåò «Äóáíà», ÎÈßÈ). Äî-

êëàäû À. ß. Ñèëåíêî (Áåëîðóññêèé ãîñóíèâåðñèòåò) è

Â. Ï. Íåçíàìîâà (ÂÍÈÈÝÔ, Ñàðîâ) áûëè ïîñâÿùåíû

ðåøåíèþ óðàâíåíèÿ Äèðàêà â ãðàâèòàöèîííîì ïîëå.

Êàê îêàçàëîñü, ýòà çàäà÷à ñâÿçàíà ñ ïðîáëåìîé ïëàâíîé

ðåäóêöèè ÷èñëà èçìåðåíèé, ðàññìîòðåííîé â äîêëàäå

Ï. Ôèçèåâà (ÎÈßÈ), âûçâàâøåì áîëüøîé èíòåðåñ àó-

äèòîðèè. Ðàçëè÷íûì àñïåêòàì îïèñàíèÿ êâàðê-ãëþîí-

íîé ìàòåðèè â ðåøåòî÷íîé òåîðèè ïîëÿ áûëè ïîñâÿùå-

íû äîêëàäû âåäóùèõ ó÷åíûõ ÈÒÝÔ Â. È. Çàõàðîâà è

Ì. È. Ïîëèêàðïîâà. Î íîâûõ èíòåðåñíûõ ðåçóëüòàòàõ

ðåøåòî÷íûõ ðàñ÷åòîâ ðàññêàçàëè Ì. Ìþëëåð-Ïðîéñ-

êåð (Óíèâåðñèòåò èì. Ãóìáîëüäòà, Áåðëèí) è Ô. Áðþê-

ìàíí (Óíèâåðñèòåò ã. Ðåãåíñáóðãà, Ãåðìàíèÿ). Íåîæè-

äàííûå ïðîáëåìû, âîçíèêøèå â êâàíòîâîé õðîìîäèíà-

ìèêå ïîñëå ïîÿâëåíèÿ äàííûõ êîëëàáîðàöèè BaBar,

áûëè îñâåùåíû â äîïîëíÿâøèõ äðóã äðóãà äîêëàäàõ

Ï. Êðîëëà (Óíèâåðñèòåò ã. Âóïïåðòàëÿ, Ãåðìàíèÿ),

À. Ã. Îãàíåñÿíà (ÈÒÝÔ), Í. È. Êî÷åëåâà (ÎÈßÈ) è

À. Â. Ïèìèêîâà (ÎÈßÈ).
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The Bogoliubov Readings were organized at the Labo-

ratory of Theoretical Physics from 22 to 25 September. The

previous forum of theoreticians and experimenters in this

series was held in 1994. In 2010 the Bogoliubov Readings

were resumed on the initiative of Academician A. N. Sis-

sakian, N. N. Bogoliubov’s disciple, as an annual multi-the-

matic supplement to the traditional Bogoliubov conferences

organized by the Joint Institute for Nuclear Research every

five years. The themes of the Readings will vary from year

to year in accordance with four themes of investigations car-

ried out at the Laboratory. In 2010 it was devoted to the the-

ory of elementary particles (leaders of the theme —

D. I. Kazakov and O. V. Teryaev, who also headed the Or-

ganizing Committee). In accordance with the basic concept,

the Readings should be devoted to profound studies of sev-

eral topical issues. This year they included gravitational ef-

fects and additional measurements at the LHC, selected

problems of the lattice field theory and «puzzles» of quan-

tum chromodynamics. Altogether 60 researchers from

JINR, Russia, Germany, Japan, Belarus, Bulgaria and

Uzbekistan took part in the conference.

Discussion of each of these issues was held at high lev-

el. The topical problems of the physics of black holes were

expounded in the talks by I. Ya. Arefieva (MI RAS) and

D. V. Fursaev (International University «Dubna», JINR).

The talks by A. Ya. Silenko (Belarussian University) and

V. P. Neznamov (VNIIEF, Sarov) were devoted to solution

of the Dirac equation in the gravitation field — the prob-

lem, as it turned out, connected with that of smooth reduc-

tion of measurements dwelled upon in a very interesting

talk by P. Fiziev (JINR). Different aspects of the descrip-

tion of quark–gluon matter in the lattice field theory were

discussed in the talks by the leading researchers of ITEP

V. I. Zakharov and M. I. Polikarpov. New interesting re-

sults of lattice calculations were reported by

M. M�ller-Proisker (Humboldt University) and F. Bruk-

mann (Regensburg University). Unexpected problems that

arose in quantum chromodynamics after the appearance of

the Babar collaboration data were elucidated in the talks,

supplementing each other, by P. Kroll (Wuppertal Univer-

sity), A. G. Oganesyan (ITEP), N. I. Kochelev (JINR) and

A. V. Pimikov (JINR).

Academician D. V. Shirkov shared with the partici-

pants his reminiscences about his teacher N. N. Bogo-

liubov. Professor V. P. Neznamov remembered the Sarov

period of work of the great scientist, and D. V. Shirkov sup-

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



Ñ âîñïîìèíàíèÿìè îá ó÷èòåëå — Í. Í. Áîãîëþáî-

âå — âûñòóïèë àêàäåìèê Ä. Â. Øèðêîâ. Çàìåñòèòåëü

äèðåêòîðà ÂÍÈÈÝÔ Â. Ï. Íåçíàìîâ ðàññêàçàë î ñàðîâ-

ñêîì ïåðèîäå òâîð÷åñòâà âåëèêîãî ó÷åíîãî, à

Ä. Â. Øèðêîâ äîïîëíèë åãî êðàòêèì, íî åìêèì âûñòó-

ïëåíèåì íà òåìó «Áîãîëþáîâ è áîìáà». Èíòåðåñíîå è

áîãàòîå ñîáûòèÿìè ÷åòûðåõäíåâíîå òâîð÷åñêîå îáùå-

íèå êîðèôååâ ôèçèêè ÷àñòèö è èõ ìîëîäûõ êîëëåã çà-

âåðøèëîñü âðó÷åíèåì ïðåìèè «Ðàííèé ñòàðò», ó÷ðå-

æäåííîé â ïàìÿòü íà÷àëà íàó÷íîé äåÿòåëüíîñòè

Í. Í. Áîãîëþáîâà. Ïðåìèÿ ïðèñóæäåíà îäíîìó èç ñà-

ìûõ ìîëîäûõ ó÷àñòíèêîâ ÷òåíèé — ìàãèñòðó Ñàíêò-

Ïåòåðáóðãñêîãî óíèâåðñèòåòà Ì. Êóðêîâó, êîòîðîìó

Ï. Í. Áîãîëþáîâ âðó÷èë èçáðàííûå òðóäû âåëèêîãî

ôèçèêà è ìåõàíèêà.

Ñ 26 ïî 29 ñåíòÿáðÿ Ëàáîðàòîðèÿ ðàäèàöèîííîé

áèîëîãèè ÎÈßÈ â ñîòðóäíè÷åñòâå ñ õèìè÷åñêèì ôà-

êóëüòåòîì ÌÃÓ óñïåøíî ïðîâåëà â Äóáíå 4-å ðîññèé-
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plemented his speech by a short but capacious speech on

the theme «Bogoliubov and the Bomb».

Interesting and, despite its brevity, eventful four-day

creative communication of coryphaei of particle physics

and their young colleagues was culminated by awarding of

the prize «Early Start» established in memory of a very ear-

ly start of the scientific career of N. N. Bogoliubov. The

prize was awarded to one of the youngest participants Max-

im Kurkov, Master of St. Petersburg University. He re-

ceived a volume of the selected works by N. N. Bogoliubov

from P. N. Bogoliubov, a son of the great physicist and

mathematician.

On 26–29 September, the Laboratory of Radiation Bi-

ology of the Joint Institute for Nuclear Research and the

Chemistry Faculty of Moscow State University successfully

conducted the 4th Japan–Russia international workshop

«Molecular Simulation Studies in Material and Biological

Sciences» (MSSMBS-2010) (co-chaired by Professors

Kh. T. Kholmurodov and A. V. Nemukhin).

The two-day MSSMBS-2010 tight scientific pro-

gramme, involving events in Dubna and Moscow, included

a lot of interesting talks on different aspects of materials

science and biological research, and outlined the current

status and prospects of computer molecular simulation stu-

Äóáíà, 22 ñåíòÿáðÿ. Ó÷àñòíèêè Áîãîëþáîâñêèõ ÷òåíèé

Dubna, 22 September. Participants of the Bogoliubov Readings
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ñêî-ÿïîíñêîå ðàáî÷åå ñîâåùàíèå «Ìîëåêóëÿðíî-äèíà-

ìè÷åñêîå ìîäåëèðîâàíèå â íàóêàõ î âåùåñòâå è áèîëî-

ãèè» (MSSMBS’10) (ñîïðåäñåäàòåëè îðãêîìèòåòà —

ïðîôåññîðà Õ. Õîëìóðîäîâ è À. Íåìóõèí).

Ïëîòíàÿ íàó÷íàÿ ïðîãðàììà ñîâåùàíèÿ âêëþ÷àëà

ìíîãî ñîäåðæàòåëüíûõ äîêëàäîâ ïî ðàçëè÷íûì àñïåê-

òàì èññëåäîâàíèé â íàóêàõ î âåùåñòâå è áèîëîãèè;

áûëè îöåíåíû ñîâðåìåííîå ñîñòîÿíèå è ïåðñïåêòèâû

êîìïüþòåðíîãî ìîëåêóëÿðíî-äèíàìè÷åñêîãî (ÌÄ) ìî-

äåëèðîâàíèÿ. Áûë ðàññìîòðåí øèðîêèé ñïåêòð ïðî-

áëåì ñîâðåìåííîé ôèçèêè, áèîõèìèè è íàíîòåõíîëî-

ãèé. Â ÷àñòíîñòè, îáñóæäàëèñü ñëåäóþùèå òåìû: èñ-

ñëåäîâàíèÿ ôóíêöèîíàëüíûõ ìàòåðèàëîâ íà îñíîâå

âû÷èñëåíèé èç ïåðâûõ ïðèíöèïîâ è èñïîëüçîâàíèÿ

ñèíõðîòðîííîãî èçëó÷åíèÿ; ãèäðèðîâàííûå ëèïèäíûå

áèñëîè; íàíîáèîýëåêòðîíèêà ÄÍÊ; íàíîñòðóêòóðû íà

îñíîâå ñìåñåé ãðàôåíà è ãðàôàíà; ìîäåëèðîâàíèå íà

áàçå îáîáùåííûõ àíñàìáëåé â íàóêå î áåëêàõ; àòîìè-

ñòè÷åñêàÿ òåîðèÿ íóêëåàöèè â òâåðäûõ òåëàõ è æèäêî-

ñòÿõ; îñîáåííîñòè ÌÄ-ìîäåëèðîâàíèÿ ïåïòèäîâ, áåë-

êîâ è ìåìáðàí; ÌÄ-ìîäåëèðîâàíèå êðàñíûõ êðîâÿíûõ

êëåòîê; ìîäåëèðîâàíèå íåìàòè÷åñêèõ æèäêèõ êðèñòàë-

ëîâ; ìîëåêóëÿðíàÿ äèíàìèêà íåóïîðÿäî÷åííûõ ìàòåðè-

àëîâ íà îñíîâå òåîðèè ôóíêöèîíàëà ïëîòíîñòè; ìîäåëè

ab initio ýëåêòðîííûõ ñîñòîÿíèé è ò. ä.

Â ðàáîòå «MSSMBS-2010» ïðèíÿëè ó÷àñòèå ïðåä-

ñòàâèòåëè âåäóùèõ ãðóïï êîìïüþòåðíîãî ìîëåêóëÿð-

íîãî ìîäåëèðîâàíèÿ ßïîíèè (óíèâåðñèòåòû ã. Âàñåäà,

Íàãîÿ, Êåéî, Êóìàìîòî è äð.) è Ðîññèè (Èíñòèòóò ìàòå-

ìàòè÷åñêèõ ïðîáëåì áèîëîãèè, Ïóùèíñêèé íàó÷íûé

öåíòð ÐÀÍ, ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà, Èíñòèòóò áèî-

õèìè÷åñêîé ôèçèêè èì. Í. Ì. Ýìàíóýëÿ ÐÀÍ è äð.).
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dies. A broad spectrum of problems in modern physics, bio-

chemistry, and nanotechnology was covered. In particular,

the following topics were discussed: first-principles calcu-

lations and synchrotron radiation analysis of functional ma-

terials; hydrated lipid bilayers; DNA nano-bioelectronics;

graphene–graphane mixing nanostructures; general-

ized-ensemble simulations in protein science; the atomic

theory of nucleation in solids and liquids; specific features

of MD simulations of peptides, proteins, and membranes;

MD simulations of human red blood cells; studies of ne-

matic liquid crystals; density-functional-based molecular

dynamics simulations of disordered materials; ab initio

models of electronic states, etc.

The MSSMBS-2010 participants represented leading

computer molecular simulation research groups of Japan

(Waseda University, Nagoya University, Keio University,

Kumamoto University, etc.) and Russia (the Institute of

Mathematical Problems of Biology, Pushchino Scientific

Centre, Lomonosov Moscow State University, Emanuel In-

stitute of Biochemical Physics of RAS, etc.).

VIII International Advanced Summer School on

Modern Mathematical Physics was held at the Bogoliubov

Laboratory of Theoretical Physics of the Joint Institute for

Nuclear Research on 5–15 September. The annual schools

on modern mathematical physics organized in the frame-

Dubna, 27 September. Participants of the 4th international workshop «Molecular Simulation Studies in Material

and Biological Sciences» (MSSMBS-2010)

Äóáíà, 27 ñåíòÿáðÿ. Ó÷àñòíèêè 4-ãî Ìåæäóíàðîäíîãî ñîâåùàíèÿ

«Ìîëåêóëÿðíî-äèíàìè÷åñêîå ìîäåëèðîâàíèå â íàóêàõ î âåùåñòâå è áèîëîãèè» (MSSMBS-2010)
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Ñ 5 ïî 15 ñåíòÿáðÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà VIII Ìåæäó-

íàðîäíàÿ ëåòíÿÿ øêîëà ïî ñîâðåìåííîé ìàòåìàòè-

÷åñêîé ôèçèêå. Åæåãîäíûå øêîëû ïî ñîâðåìåííîé ìà-

òåìàòè÷åñêîé ôèçèêå, ïðîâîäèìûå â ðàìêàõ ïðîåêòà

DIAS-TH (Äóáíåíñêàÿ ìåæäóíàðîäíàÿ øêîëà òåîðåòè-

÷åñêîé ôèçèêè), óæå çàâîåâàëè ïîïóëÿðíîñòü â Ðîññèè

è ñòðàíàõ-ó÷àñòíèöàõ ÎÈßÈ. Íà ýòîò ðàç Ðîññèÿ áûëà

ïðåäñòàâëåíà ñòóäåíòàìè ñòàðøèõ êóðñîâ è àñïèðàíòà-

ìè Ìîñêîâñêîãî, Ñàíêò-Ïåòåðáóðãñêîãî, Ñàìàðñêîãî,

Ñàðàòîâñêîãî óíèâåðñèòåòîâ, à òàêæå ÌÔÒÈ è óíèâåð-

ñèòåòà «Äóáíà». Â øêîëå òàêæå ïðèíÿëè ó÷àñòèå ìîëî-

äûå ó÷åíûå èç Àðìåíèè, Áîëãàðèè, Ãåðìàíèè, Èòàëèè è

Óêðàèíû.

Ïðîãðàììà âêëþ÷àëà êóðñû ëåêöèé âåäóùèõ ðîñ-

ñèéñêèõ è çàðóáåæíûõ ó÷åíûõ ïî ãðàâèòàöèè, êîñìîëî-

ãèè, èíòåãðèðóåìûì ñèñòåìàì. Òðàäèöèîííûì ñòàëî

ó÷àñòèå â ëåòíèõ øêîëàõ Â. À. Ðóáàêîâà (ÈßÈ),

À. À. Ñòàðîáèíñêîãî (ÈÒÔ), È. ß. Àðåôüåâîé (ÌÈ

ÐÀÍ), Å. Ò. Àõìåäîâà (ÈÒÝÔ), Ï. Ôðý (Òóðèíñêèé óíè-

âåðñèòåò). Èõ ëåêöèè ñ èíòåðåñîì ñëóøàþò íå òîëüêî

ìîëîäûå ó÷àñòíèêè øêîëû, íî è ó÷åíûå ËÒÔ ÎÈßÈ.

Èíòåðâüþ Â. À. Ðóáàêîâà î ëåòíåé øêîëå ìîæíî ïðî-

÷åñòü â åæåíåäåëüíèêå «Äóáíà: íàóêà, ñîäðóæåñòâî,

ïðîãðåññ» (2010. ¹ 36). Âïåðâûå â øêîëå ó÷àñòâîâàë

ïðîô. À. Ä. Äîëãîâ (Ôåððàðñêèé óíèâåðñèòåò, ÈÒÝÔ).

Îí ïðî÷åë êóðñ ëåêöèé «Áàðèîãåíåçèñ è êîñìîëîãè÷å-

ñêàÿ àíòèìàòåðèÿ». Ñ ëåêöèÿìè íà øêîëå âûñòóïèëè

ñîòðóäíèêè ËÒÔ Ñ. À. Ôåäîðóê, Â. Â. Íåñòåðåíêî,

À. Ò. Ôèëèïïîâ. Â ýòîì ãîäó âîçìîæíîñòü ïðî÷èòàòü

ëåêöèè áûëà ïðåäîñòàâëåíà è ìîëîäûì ó÷åíûì:

Ï. Â. Òðåòüÿêîâó è Å. À. Äàâûäîâó (ËÒÔ ÎÈßÈ),

Â. Å. Äèäåíêî (ÔÈÀÍ). Ñ ëåêöèÿìè è äðóãèìè ìàòåðè-

àëàìè øêîëû ìîæíî îçíàêîìèòüñÿ íà ñàéòå: http://the-

or.jinr.ru/~diastp/summer2010/lectures.htm. Øêîëà áûëà

îðãàíèçîâàíà ïðè ôèíàíñîâîé ïîääåðæêå ÎÈßÈ è ôîí-

äà Ä. Çèìèíà «Äèíàñòèÿ».

4–9 îêòÿáðÿ â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåîðå-

òè÷åñêîé ôèçèêè ïðîâîäèëñÿ 20-é Áàëäèíñêèé ìåæäó-

íàðîäíûé ñåìèíàð ïî ïðîáëåìàì ôèçèêè âûñîêèõ ýíåð-

ãèé «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ

õðîìîäèíàìèêà». Â íåì ïðèíÿëè ó÷àñòèå ó÷åíûå èç áî-

ëåå ÷åì 15 ñòðàí, â òîì ÷èñëå Ãåðìàíèè, ÑØÀ, Ôðàí-

öèè, Èòàëèè, à òàêæå èç âåäóùèõ ðîññèéñêèõ ôèçè÷å-

ñêèõ öåíòðîâ.

Èíèöèàòîðîì ýòîé ñåðèè ñåìèíàðîâ, ïåðâûé èç êî-

òîðûõ ñîñòîÿëñÿ â 1969 ã., ÿâëÿëñÿ àêàäåìèê Àëåêñàíäð

Ìèõàéëîâè÷ Áàëäèí, ñòîÿâøèé ó èñòîêîâ íîâîãî íàó÷-

íîãî íàïðàâëåíèÿ — ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè.
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work of the long-term project DIAS-TH (Dubna Interna-

tional Advanced School of Theoretical Physics) have

gained popularity in Russia and JINR Member States. This

year, Russia was represented by students from Samara,

Saratov, Saint-Petersburg, and Moscow. The School at-

tracted young researchers from Armenia, Bulgaria, Ger-

many, Italy, and Ukraine.

VIII School was focused on gravity, cosmology and in-

tegrable systems. Russian and foreign scientists of interna-

tional recognition were the lecturers at the School. The par-

ticipation of V. A. Rubakov (INR), A. A. Starobinsky

(Landau Institute of Theoretical Physics), I. Ya. Aref’eva

(Steklov Institute of Mathematics), E. T. Akhmedov

(ITEP), and P. Fre (Torino University) has become a good

tradition. Their lectures draw attention of both students and

researchers. In his interview to the weekly «Dubna:

Science, Cooperation, Progress» (2010. No. 36), V. A. Ru-

bakov touched upon the topics of the School and its partici-

pants. Professor A. D. Dolgov (Ferrara Uni. & ITEP) par-

ticipated in the School for the first time. His lectures were

devoted to baryogenesis and cosmological antimatter. A

few lecture courses were presented by the scientists of

BLTP: A. T. Filippov, S. A. Fedoruk and V. V. Nestrenko.

The increase in the number of young lecturers, namely

P. V. Tretyakov, E. A. Davydov (BLTP, JINR), V. E. Di-

denko (LPI), is a specific feature of the present school.

The lectures and other materials of the School are

available at the web site: http://theor.jinr.ru/~diastp/sum-

mer2010/lectures.htm. The School was supported by the

Dynasty Foundation and JINR.

On 4–9 October the XX Baldin international seminar

on problems in high-energy physics «Relativistic Nuclear

Physics and Quantum Chromodynamics» was held at the

BLTP conference hall. Scientists from about 15 countries

took part in it, including researchers from Germany, the

USA, France, Japan, and leading Russian physics centres.

In 1969 Academician A. M. Baldin initiated this series

of seminars as he started a new scientific trend at the

time — relativistic nuclear physics. For three decades he

headed the Organizing Committee of the seminars where

one of the main topics gradually became the new trend. Lat-

er, these seminars, held every two years, were unofficially

called Baldin Autumn.

JINR Acting Director Professor M. Itkis, BLTP Direc-

tor Professor V. Voronov, Co-Chairmen of the Organizing

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
SCHOOLS. SEMINARS



48

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
SCHOOLS. SEMINARS



49

Äóáíà, 14 îêòÿáðÿ. Ñåìèíàð ïî ôèçèêå

âûñîêèõ ýíåðãèé ïàìÿòè àêàäåìèêà À. Í. Ñèñàêÿíà

Dubna, 14 October. Seminar on high energy

physics in memory of Academician A. Sissakian
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Íà ñåìèíàðàõ, îðãêîìèòåò êîòîðûõ À. Ì. Áàëäèí áåñ-

ñìåííî âîçãëàâëÿë íà ïðîòÿæåíèè òðåõ äåñÿòèëåòèé,

ýòà òåìàòèêà ñòàëà îäíîé èç îñíîâíûõ. Âïîñëåäñòâèè

ýòè ñåìèíàðû, ïðîâîäèìûå ðàç â äâà ãîäà, ïîëó÷èëè

íåîôèöèàëüíîå íàçâàíèå Áàëäèíñêîé îñåíè.

Íà îòêðûòèè 20-ãî Áàëäèíñêîãî ñåìèíàðà âûñòó-

ïèëè è. î. äèðåêòîðà ÎÈßÈ ïðîôåññîð Ì. Ã. Èòêèñ, äè-

ðåêòîð ËÒÔ ÎÈßÈ ïðîôåññîð Â. Â. Âîðîíîâ, ñîïðåä-

ñåäàòåëè îðãêîìèòåòà ïðîôåññîðà Â. Â. Áóðîâ è

À. È. Ìàëàõîâ.

Íà ñåìèíàðå ðàññìàòðèâàëèñü ñàìûå àêòóàëüíûå

ïðîáëåìû â îáëàñòè ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè è

êâàíòîâîé õðîìîäèíàìèêè. Â ñâÿçè ñ íà÷àëîì è àêòèâè-

çàöèåé èññëåäîâàíèé íà LHC â ÖÅÐÍ áûëè ñäåëàíû äî-

êëàäû î õîäå ýêñïåðèìåíòîâ è ïåðâûõ ðåçóëüòàòàõ. Øè-

ðîêî áûëè ïðåäñòàâëåíû äîêëàäû ïî ðàáîòàì íà íóêëî-

òðîíå, ïðîåêòó NICA, à òàêæå ïî ðàáîòàì, â êîòîðûõ

ó÷àñòâóþò äóáíåíñêèå ó÷åíûå â ìèðîâûõ íàó÷íûõ öåí-

òðàõ — íà êîëëàéäåðå RHIC â BNL, âî FNAL íà òýâà-

òðîíå è äð. Ïîìèìî ôóíäàìåíòàëüíûõ íàïðàâëåíèé

ïðîãðàììà ñåìèíàðà îõâàòûâàëà òàêæå ïðèêëàäíûå àñ-

ïåêòû ïðèìåíåíèÿ ðåëÿòèâèñòñêèõ ÿäåð. Íà ñïåöèàëü-

íîé ñåêöèè ïðîçâó÷àëè äîêëàäû îá èññëåäîâàíèÿõ, ñâÿ-

çàííûõ ñ òðàíñìóòàöèåé ðàäèîàêòèâíûõ îòõîäîâ â

ÿäåðíîé ýíåðãåòèêå, áåçîïàñíîé ÿäåðíîé ýíåðãåòèêå,

èññëåäîâàíèÿõ áèîëîãè÷åñêîãî âîçäåéñòâèÿ êîñìè÷å-

ñêèõ èçëó÷åíèé, ìåäèöèíñêèõ ïðèëîæåíèÿõ, òàêèõ êàê

òåðàïèÿ îíêîëîãè÷åñêèõ çàáîëåâàíèé ñ ïîìîùüþ

ðåëÿòèâèñòñêèõ ÿäåð óãëåðîäà.

Â 2011 ã. À. Ì. Áàëäèíó èñïîëíèëîñü áû 85 ëåò. Ñ

28 ôåâðàëÿ ïî 1 ìàðòà 2011 ã. â Äóáíå ïðîéäåò ìåæäó-

íàðîäíûé ñåìèíàð, ïîñâÿùåííûé þáèëåþ ó÷åíîãî.
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Committee Professors V. Burov and A. Malakhov spoke at

the opening of the seminar.

Most topical problems in relativistic nuclear physics

and quantum chromodynamics were discussed at the semi-

nar. In connection with the start of research at the LHC

(CERN), reports were made about the experiments and first

results. There were also reports on the activities at the Nu-

clotron, on the NICA and other projects in scientific centres

of the world where Dubna scientists take part — at the

RHIC collider at BNL, in FNAL at the Tevatron, and many

others. Beside fundamental trends of research, the seminar

programme included aspects of applications of relativistic

nuclei. At a special section, reports were made about re-

search connected with transmutation of radioactive waste

in nuclear energy industry, in safe nuclear energy, studies of

biological action of space radiation, medical applications,

such as therapy of oncological diseases with carbon rela-

tivistic nuclei.

In 2011 A. M. Baldin would celebrate the 85th birth-

day. An international seminar dedicated to this jubilee will

be held in Dubna from 28 February to 1 March 2011.

Äóáíà, 4 îêòÿáðÿ. 20-é Áàëäèíñêèé ìåæäóíàðîäíûé ñåìèíàð

ïî ïðîáëåìàì ôèçèêè âûñîêèõ ýíåðãèé «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ õðîìîäèíàìèêà»

Dubna, 4 October. XX Baldin international seminar on problems in high-energy physics

«Relativistic Nuclear Physics and Quantum Chromodynamics»

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
SCHOOLS. SEMINARS



25 èþëÿ â àâòîìîáèëüíîé êàòàñòðîôå âìåñòå ñ æå-

íîé ïîãèá èçâåñòíûé áîëãàðñêèé ó÷åíûé àêàäåìèê Ìà-

òåé Äðàãîìèðîâ Ìàòååâ.

Ìàòåé Äðàãîìèðîâ Ìàòååâ ðîäèëñÿ 10 àïðåëÿ

1940 ã. â Ñîôèè (Áîëãàðèÿ). Â 1963 ã. îí îêîí÷èë Ñî-

ôèéñêèé óíèâåðñèòåò èì. Ñâ. Êëèìåíòà Îõðèäñêîãî è

íà÷àë ðàáîòàòü àññèñòåíòîì êàôåäðû òåîðåòè÷åñêîé

ôèçèêè ôèçè÷åñêîãî ôàêóëüòåòà. Â 1967 ã. Ì. Ìàòååâ

áûë íàïðàâëåí â òîëüêî ÷òî îáðàçîâàííûé Ìåæäóíà-

ðîäíûé öåíòð òåîðåòè÷åñêîé ôèçèêè â Òðèåñòå (Èòà-

ëèÿ). Â 1971 ã. çàùèòèë êàíäèäàòñêóþ äèññåðòàöèþ.

Ñ 1971 ïî 1980 ã. Ì. Ìàòååâ ðàáîòàë â Ëàáîðàòîðèè

òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ, ãäå âìåñòå ñ êîëëåãàìè

ïîëó÷èë âàæíûå ðåçóëüòàòû â ðàìêàõ êâàíòîâîé òåîðèè

ïîëÿ ñ ôóíäàìåíòàëüíîé äëèíîé. Ýòè èññëåäîâàíèÿ

áûëè óäîñòîåíû ïåðâîé ïðåìèè ÎÈßÈ è âîøëè â äîê-

òîðñêóþ äèññåðòàöèþ, óñïåøíî çàùèùåííóþ Ì. Ìà-

òååâûì â 1980 ã. Ïî âîçâðàùåíèè â Ñîôèþ Ì. Ìàòååâ

íå ïðåêðàùàë íàó÷íûå êîíòàêòû ñ ËÒÔ. Â ïîñëåäíèå

ãîäû ïðè åãî àêòèâíîì ó÷àñòèè áûë ðàçâèò íîâûé ãåî-

ìåòðè÷åñêèé ïîäõîä ê îïèñàíèþ ýëåêòðîñëàáûõ âçàè-

ìîäåéñòâèé çà ïðåäåëàìè Ñòàíäàðòíîé ìîäåëè.

Çíà÷èòåëåí âêëàä Ì. Ìàòååâà â ðàçâèòèå ìåæäóíà-

ðîäíîãî ñîòðóäíè÷åñòâà ó÷åíûõ. Ñ 1992 ã. îí — ÷ëåí

Ó÷åíîãî ñîâåòà ÎÈßÈ, ñ 1997 ïî 2003 ã. — ïðåäñåäà-

òåëü Êîìèññèè ïî ñîòðóäíè÷åñòâó Áîëãàðèè ñ ÎÈßÈ.
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Academiñian Matey Mateev, a leading Bulgarian sci-

entist and eminent theoretical physicist, perished together

with his wife Rumiana Mateeva in a car accident near Sofia

on 25 July.

Mateev was born in Sofia on 10 April 1940, the son of

a medical doctor in a family that was part of the Old Bulgar-

ian intelligentsia. Graduating from Sofia University,

«St. Kliment Ohridski», in 1963 he became an assistant

professor of theoretical physics in the University’s faculty

of physics. International collaboration played an important

role in his career from the start. Early in his professional

life Mateev won a one-year grant to work at the newly

founded International Centre for Theoretical Physics in

Trieste. In 1971 he gained his PhD degree.

From 1971 to 1980 Matey Mateev worked at the Labo-

ratory of Theoretical Physics, JINR. During this time he

and his colleagues obtained important results in the frame-

work of quantum field theory with fundamental length.

These studies were awarded the JINR first prize and be-

came part of the doctoral dissertation that was successfully

defended by him in 1980. Upon his return to Sofia, Matey

Mateev continued research contacts with the Laboratory. In

recent years, with his active participation a new geometric

approach to the description of electroweak interactions be-

yond the Standard Model was developed.

In 1983 he became full professor at Sofia University,

where he taught for 25 years. International collaboration

Màòåé Äðàãîìèðîâ ÌÀÒÅÅÂ

(10.04.1940–25.07.2010)

Matey Dragomirov MATEEV

(10.04.1940–25.07.2010)

ÏÀÌßÒÈ Ó×ÅÍÎÃÎ
IN MEMORY OF THE SCIENTIST



Ïðîôåññîð Ì. Ìàòååâ ñ 1980 ã. ÷èòàë îäèí èç ëó÷-

øèõ è íàèáîëåå ïîñåùàåìûõ êóðñîâ ëåêöèé íà ôèçè÷å-

ñêîì ôàêóëüòåòå Ñîôèéñêîãî óíèâåðñèòåòà. Â

1993–1995 ãã. îí — äåêàí ôèçè÷åñêîãî ôàêóëüòåòà, çà-

âåäóþùèé êàôåäðîé òåîðåòè÷åñêîé ôèçèêè, ïðîðåêòîð

óíèâåðñèòåòà. Ñ 1986 ïî 1989 ã. Ì. Ìàòååâ — çàìåñòè-

òåëü ïðåäñåäàòåëÿ Êîìèññèè ïî íàóêå ïðè Ñîâåòå ìèíè-

ñòðîâ Áîëãàðèè, â 1990–1991 ãã. — ìèíèñòð íàðîäíîãî

ïðîñâåùåíèÿ. Ïîä åãî ðóêîâîäñòâîì áûë ðàçðàáîòàí

çàêîí î íàðîäíîì ïðîñâåùåíèè, ïðèíÿòûé â Áîëãàðèè â

1991 ã.

Â 2001 ã. Ì. Ìàòååâ èçáðàí ïðåäñåäàòåëåì Ñîþçà

ôèçèêîâ Áîëãàðèè, à â 2003 ã. — äåéñòâèòåëüíûì ÷ëå-

íîì Áîëãàðñêîé àêàäåìèè íàóê. Ì. Ìàòååâ áûë ãëàâ-

íûì ðåäàêòîðîì «Áîëãàðñêîãî ôèçè÷åñêîãî æóðíàëà»,

÷ëåíîì Êîìèññèè ïî ñîòðóäíè÷åñòâó Áîëãàðèè è

ÖÅÐÍ, ÷ëåíîì Ñîâåòà ÖÅÐÍ, íàó÷íûì ïðåäñòàâèòåëåì

Áîëãàðèè â ÖÅÐÍ (1999–2000 ãã.).

Ì. Ìàòååâ áûë ðàçíîñòîðîííèì ó÷åíûì, âîâëå÷åí-

íûì â øèðîêèé êðóã èññëåäîâàíèé: îò ôèçèêè âûñîêèõ

ýíåðãèé äî âûñîêîòåìïåðàòóðíîé ñâåðõïðîâîäèìîñòè.

Â ïîñëåäíèå ãîäû âìåñòå ñ À. Äîíêîâûì (ê ñîæàëåíèþ,

óøåäøèì îò íàñ â 2009 ã.) îí íàïèñàë ïåðâûé â Áîëãà-

ðèè ñîâðåìåííûé ó÷åáíèê ïî êâàíòîâîé ìåõàíèêå.

Âïëîòü äî ñâîåãî áåçâðåìåííîãî óõîäà Ì. Ìàòååâ âåë

ñîâìåñòíûå èññëåäîâàíèÿ ñ Â. Ã. Êàäûøåâñêèì ïî

êâàíòîâîé òåîðèè ïîëÿ ñ ôóíäàìåíòàëüíîé ìàññîé.

Ìàòåé, èëè Ìàã, êàê íàçûâàëè åãî áëèçêèå, äðóçüÿ è

êîëëåãè âî ìíîãèõ ñòðàíàõ, áûë èñêëþ÷èòåëüíî äîáðî-

æåëàòåëüíûì, ðàñïîëàãàâøèì ê ñåáå ÷åëîâåêîì. Íàì

áóäåò î÷åíü åãî íå õâàòàòü.

Äðóçüÿ è êîëëåãè
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has also been a vital element in the development of Bulgari-

an physics. As an established scientist in his own right, it

was natural for Mateev to use his influence — as a minister

of national education in the years 1990–1991, and later —

to promote international collaboration with Bulgarian

physicists for the benefit of future generations. He was, in

particular, instrumental in Bulgaria’s admission to CERN

as a member state in 1999 and he represented his country on

the CERN Council in the period 1999–2000. He was also a

member of the Scientific Council of JINR from 1992 and

chair of the Bulgarian Union of Physicists from 2001. In

2003 Matey Mateev was elected a member of the Bulgarian

Academy of Sciences.

Mateev was involved in many other activities, partici-

pating in work ranging from high energy physics to

high-temperature superconductivity. In recent years he

wrote, together with Alexander Donkov, who passed away

a year ago, the first advanced textbook on quantum me-

chanics in Bulgarian. He continued until the last day of his

life his work with Vladimir Kadyshevsky from JINR on a

quantum field theory with fundamental mass.

Matey, known as Mag by those close to him, was a

kind and warm person. He naturally attracted people and

had good friends in many countries around the world. We

shall miss him.

His colleagues and friends



Â Ìóçåå èñòîðèè íàóêè è òåõíèêè ÎÈßÈ â èþëå

2010 ã. ñîñòîÿëàñü âûñòàâêà «Äóáíà. Âðåìÿ. Ïðîñòðàí-

ñòâî. 65 ëåò Ïîáåäû», îðãàíèçîâàííàÿ Äóáíåíñêèì îá-

ùåñòâåííûì ôîíäîì èñòîðèêî-êðàåâåä÷åñêèõ èññëåäî-

âàíèé è ãóìàíèòàðíûõ èíèöèàòèâ «Íàñëåäèå» è Ìå-

æäóíàðîäíûì óíèâåðñèòåòîì ïðèðîäû, îáùåñòâà è

÷åëîâåêà «Äóáíà», ïîñâÿùåííàÿ èñòîðèè íàøåãî êðàÿ,

ëþäÿì è èõ ñóäüáàì â ãîäû Âåëèêîé Îòå÷åñòâåííîé

âîéíû. Íà âûñòàâêå áûëè ïðåäñòàâëåíû êàðòû, ñõåìû,

àýðîôîòîñíèìêè âîåííûõ ëåò è äðóãèå óíèêàëüíûå

èñòîðè÷åñêèå ìàòåðèàëû. Âûñòàâêó ïîñåòèëî îêîëî

150 ÷åëîâåê, â òîì ÷èñëå ó÷àùèåñÿ ãîðîäñêèõ øêîë.

Â àâãóñòå – íà÷àëå ñåíòÿáðÿ â ìóçåå ðàáîòàëà âû-

ñòàâêà ôîòîãðàôèé, íà êîòîðûõ áûëè çàïå÷àòëåíû ëó÷-

øèå öâåòíèêè, ñîçäàííûå ðóêàìè æèòåëåé Äóáíû âî

äâîðàõ äîìîâ è ñîõðàíåííûå èìè, íåñìîòðÿ íà àíîìàëü-

íî æàðêîå ëåòî. Ìàòåðèàëû äëÿ âûñòàâêè ïðåäîñòàâèëà

êàíäèäàò áèîëîãè÷åñêèõ íàóê Ë. Ï. Áîáêîâà — èíèöèà-

òîð ãîðîäñêîãî äâèæåíèÿ ïî ñîçäàíèþ ïðèäîìîâûõ ïà-

ëèñàäíèêîâ. Ïîñåòèòåëè âûñòàâêè ìîãëè ïîëó÷èòü ïðî-

ôåññèîíàëüíûå êîíñóëüòàöèè ïî öâåòîâîäñòâó.

Â ëåòíèå ìåñÿöû îñíîâíóþ ýêñïîçèöèþ ìóçåÿ ïî

èñòîðèè ÎÈßÈ ïîñåòèëî áîëåå 200 ÷åëîâåê, â òîì ÷èñëå

ãîñòè ãîðîäà, ýêñêóðñèîííûå ãðóïïû èç Ìîñêâû è ó÷à-

ùèåñÿ äóáíåíñêèõ øêîë, îòäûõàâøèå â ëåòíèõ ãîðîä-

ñêèõ ëàãåðÿõ.

Â ñåíòÿáðå â ìóçåå áûëà îòêðûòà âûñòàâêà, ïîñâÿ-

ùåííàÿ 100-ëåòèþ ñî äíÿ ðîæäåíèÿ ÷ëåíà-êîððåñïîí-

äåíòà ÀÍ ÑÑÑÐ Ì. Ã. Ìåùåðÿêîâà — âûäàþùåãîñÿ ôè-

çèêà-ýêñïåðèìåíòàòîðà, òàëàíòëèâîãî îðãàíèçàòîðà íà-

óêè, ðóêîâîäèòåëÿ ðàáîò ïî ñîçäàíèþ ïåðâîãî

óñêîðèòåëÿ Äóáíû, îäíîãî èç îñíîâàòåëåé ãîðîäà è Èí-

ñòèòóòà. Âûñòàâêà áûëà ïîäãîòîâëåíà À. À. Ðàñòîðãóå-

âûì ñ ïðèâëå÷åíèåì áîëüøîãî îáúåìà àðõèâíûõ äàí-

íûõ, ëè÷íûõ ïèñåì ñåìüè Ì. Ã. Ìåùåðÿêîâà è óíèêàëü-

íûõ ôîòîèëëþñòðàöèé.
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Â ÌÓÇÅÅ ÎÈßÈ
AT JINR MUSEUM

In July 2010, an exhibition «Dubna. Time. Space. 65th

Anniversary of the Great Victory» was held at the JINR

Museum of Science and Technology History. It was orga-

nized by the Dubna public fund for local historic studies

and humanitarian initiatives «Nasledie» (the heritage) and

the International University of Nature, Society and Man

«Dubna», and dedicated to the history of our hometown, its

inhabitants and their life in the years of the Second World

War. There were displayed maps, schemes, air photographs

of the war years, and other unique historic materials. About

150 people visited the exhibition, among them students of

local schools.

In August–early September, the museum organized an

exhibition of photographs that show best flowerbeds created

by Dubna inhabitants in their yards. It was not easy to pre-

serve the flowers in the conditions of extreme heat this sum-

mer but the authors managed to save them. The photo mate-

rials were prepared for the exhibition by Doctor of Biology

L. Bobkova. She initiated the local activities to establish

front gardens in the yards. Visitors could get professional

consultations in flower-growing.

During the summer months about 200 people visited

the main exposition of the museum on the history of JINR.

Among them were guests of our city, excursion groups from

Moscow, and school students who were on holiday in the

city summer camps.

In September, an exhibition was opened at the museum

dedicated to the centenary of the birth of AS USSR Corre-

sponding Member M. G. Meshcheryakov, an outstanding

experimental physicist, a talented science organizer, the

leader of the development of the first accelerator in Dubna,

one of the founders of the city and the Institute. The exhibi-

tion was prepared by A. A. Rastorguev who used a large

amount of archive materials, personal correspondence of the

family of the Meshcheryakovs, and unique photo illustra-

tions.



ÅÂÐÎÏÀ

Ãåðìàíèÿ, DESY, 16 èþíÿ 2010 ã. Ïðåìèÿ
èì. Àëåêñàíäðà ôîí Ãóìáîëüäòà ïî ñîçäàíèþ óñêîðè-
òåëåé è ðàçâèòèþ ôèçèêè ÷àñòèö ïðèñóæäåíà ïðî-
ôåññîðó Áðàåíó Ôîñòåðó, êàíäèäàòóðà êîòîðîãî áûëà
âûäâèíóòà Óíèâåðñèòåòîì ã. Ãàìáóðãà ñîâìåñòíî ñ èñ-
ñëåäîâàòåëüñêèì öåíòðîì DESY. Ïî ñîîáùåíèþ Ôîíäà
Àëåêñàíäðà ôîí Ãóìáîëüäòà è Ôåäåðàëüíîãî ìèíè-
ñòåðñòâà íàóêè è îáðàçîâàíèÿ (BMBF), Á. Ôîñòåð,
óäîñòîåííûé ïðåñòèæíîé íàãðàäû, â íàñòîÿùåå âðåìÿ
ÿâëÿåòñÿ ðóêîâîäèòåëåì èññëåäîâàíèé ïî ôèçèêå ÷à-
ñòèö â Îêñôîðäñêîì óíèâåðñèòåòå (Âåëèêîáðèòàíèÿ).
Îí ïîëó÷èò 5 ìëí åâðî â òå÷åíèå 5 ëåò äëÿ ôèíàíñèðî-
âàíèÿ èññëåäîâàíèé ïî ñîçäàíèþ è âíåäðåíèþ óñêîðè-
òåëüíûõ òåõíîëîãèé â ôèçèêå ÷àñòèö è àíàëèçó äàí-
íûõ ñ óñêîðèòåëÿ HERA — ôëàãìàíñêîé óñòàíîâêè
DESY. Á. Ôîñòåð — ïåðâûé ó÷åíûé, ðàáîòàþùèé â
îáëàñòè ôèçèêè ÷àñòèö, ñòàâøèé ëàóðåàòîì ïðåìèè
èì. À. Ãóìáîëüäòà.

Ïðåìèÿ èì. À. ôîí Ãóìáîëüäòà, ôèíàíñèðóåìàÿ
BMBF ÷åðåç Ìåæäóíàðîäíûé ôîíä èññëåäîâàíèé Ãåð-
ìàíèè, ÿâëÿåòñÿ ñàìîé ïðåñòèæíîé ìåæäóíàðîäíîé
íàó÷íîé íàãðàäîé â Ãåðìàíèè. Îíà äàåò âîçìîæíîñòü
ëàóðåàòàì, êàíäèäàòóðû êîòîðûõ âûäâèãàþòñÿ óíè-
âåðñèòåòîì èëè êîíñîðöèóìîì èññëåäîâàòåëüñêîãî
öåíòðà è óíèâåðñèòåòà, ïðîâîäèòü äîëãîñðî÷íûå è íî-

âàòîðñêèå èññëåäîâàíèÿ â óíèâåðñèòåòàõ è èññëåäîâà-
òåëüñêèõ èíñòèòóòàõ Ãåðìàíèè.

Èòàëèÿ, INFN, 2 èþëÿ 2010 ã. Ó÷åíûå þæíûõ ëà-
áîðàòîðèé Êàòàíèè Íàöèîíàëüíîãî èíñòèòóòà ÿäåð-
íîé ôèçèêè (INFN) ïðèîòêðûëè çàâåñó íàä òàéíîé
ïðîèñõîæäåíèÿ ñâèòêîâ Ìåðòâîãî ìîðÿ. Ýòà êîëëåê-
öèÿ, îáíàðóæåííàÿ ïîëâåêà íàçàä â ïåùåðàõ íà ïîáå-
ðåæüå Ìåðòâîãî ìîðÿ, ñîäåðæèò îêîëî 900 äîêóìåí-
òîâ, â òîì ÷èñëå ñàìûå äðåâíèå èç èçâåñòíûõ áèáëåé-
ñêèõ òåêñòîâ, äàòèðóåìûå â ïðîìåæóòêå îò 100–200 ãã.
äî í. ý. äî ïåðâûõ äåñÿòèëåòèé íàøåé ýðû. Ýòè ñâåäå-
íèÿ áûëè ïîëó÷åíû áëàãîäàðÿ êîìáèíèðîâàííîìó èñ-
ïîëüçîâàíèþ íîâîé ñèñòåìû àíàëèçà XPIXE, çàïàòåí-
òîâàííîé â íàöèîíàëüíûõ þæíûõ ëàáîðàòîðèÿõ INFN,
è óñêîðèòåëÿ ÷àñòèö ýòèõ ëàáîðàòîðèé.

Â îäíîé èç ëàáîðàòîðèé INFN â Êàòàíèè áûë ïðî-
âåäåí íåðàçðóøàþùèé àíàëèç äëÿ îïðåäåëåíèÿ ïðîèñ-
õîæäåíèÿ ñâèòêîâ ñ ïîìîùüþ ïó÷êà ïðîòîíîâ ñ ýíåð-
ãèåé 13 ÌýÂ, ïîëó÷åííîãî íà òàíäåì-óñêîðèòåëå ÷à-
ñòèö. Ïðè èçãîòîâëåíèè ñâèòêîâ, ñëóæèâøèõ
ìàòåðèàëîì äëÿ íàïèñàíèÿ òåêñòîâ, òðåáîâàëîñü áîëü-
øîå êîëè÷åñòâî âîäû. Ñîãëàñíî àíàëèçó, ñîîòíîøåíèå
õèìè÷åñêèõ ýëåìåíòîâ ïðè èññëåäîâàíèè ñâèòêîâ ñî-
âïàäàåò ñ òàêèì æå ñîîòíîøåíèåì â ïðîáàõ âîäû, âçÿ-
òûõ â ðàéîíå èõ îáíàðóæåíèÿ. Ýòî ïîäòâåðæäàåò ãè-
ïîòåçó î òîì, ÷òî ñâèòêè áûëè ñîçäàíû â òîé æå îáëà-
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DESY, 16 June 2010. The University of Hamburg
and DESY have won a shared Alexander von Humboldt
professorship for the development of accelerators and
particle physics. The renowned award goes to Professor
Brian Foster, currently head of Particle Physics at the Uni-
versity of Oxford in the United Kingdom, the Alexander
von Humboldt Foundation and the Federal Ministry of Ed-
ucation and Research announced. Foster will receive up
to 5 million Euros over a period of five years to fund re-
search into the development and realization of accelera-
tion technologies for particle physics and continued
analysis of data from DESY’s flagship accelerator, HERA.

The Alexander von Humboldt Professorship, which is
being financed by the Federal Ministry of Education and
Research through the International Research Fund for
Germany, is the most renowned international science
award in Germany. It enables award winners, who have to
be nominated by a university or a consortium of a re-
search centre and a university, to carry out long-term and
ground-breaking research at universities and research in-
stitutions in Germany. Foster is the first particle physicist
to be awarded a Humboldt professorship. The appoint-
ment is for a shared position both at the university and at

DESY, affirming Hamburg’s leading role in the develop-
ment, operation and analysis of particle accelerators.

INFN, 2 July 2010. Researchers of the National Lab-
oratories of the South (LNS) in Catania of the Istituto
Nazionale di Fisica Nucleare (INFN, Italy’s National Insti-
tute for Nuclear Physics) have shed light on the origin of
one of the extraordinary Dead Sea Scrolls. It is a collection
of about 900 documents discovered half a century ago in
various caves near the Dead Sea and constituting the old-
est known biblical texts, dating back to the period from
about 100–200 B.C. to several decades after the birth of
Christ. This finding was made possible by the combined
use of a new system of analysis known as «XPIXE», patent-
ed by the INFN National Laboratories of the South, and a
particle accelerator located at the same facility.

At the LANDIS laboratory (one of the INFN laborato-
ries in Catania), nondestructive analyses were performed
to obtain results on the origin of the scrolls. To produce a
scroll, which was the writing material used at the time, a
great quantity of water is needed. By analyzing water
samples taken in the area where the scrolls were found,
the presence of certain chemical elements was estab-
lished, and the ratio of their concentrations was deter-
mined. The ratio of chlorine to bromine in the fragments of
the Temple Scroll was then analyzed using proton beams
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ñòè, ãäå èõ îáíàðóæèëè. Ñëåäóþùèì ýòàïîì
èññëåäîâàíèé áóäåò èçó÷åíèå ÷åðíèë, êîòîðûìè íàïè-
ñàíû òåêñòû íà ñâèòêàõ.

12 èþëÿ Ìåæäóíàðîäíûé ñîþç ÷èñòîé è ïðèêëàä-
íîé ôèçèêè îáúÿâèë î ïðèñâîåíèè ïðåìèè ìîëîäûì
ó÷åíûì â îáëàñòè ôèçèêè ÷àñòèö:

• Ôëîðåíñèè Êàíåëëè (Èíñòèòóò èì. Ýíðèêî Ôåðìè,
Óíèâåðñèòåò ×èêàãî) çà ïèîíåðñêèé âêëàä â îáíàðó-
æåíèå è ïðåöèçèîííîå èçìåðåíèå ðåäêîãî ÿâëåíèÿ
ñ ïîìîùüþ ïåðåäîâûõ àíàëèòè÷åñêèõ ìåòîäîâ ñåïà-
ðàöèè î÷åíü ñëàáûõ ñèãíàëîâ îò ïðîöåññîâ áîëüøèõ
ïîìåõ íà êîëëàéäåðå òýâàòðîí;

• Õîñå Ñàíòüÿãî (ôàêóëüòåò òåîðåòè÷åñêîé ôèçèêè è
êîñìîëîãèè è Öåíòð ôèçèêè ýëåìåíòàðíûõ ÷àñòèö
Àíäàëóçèè, Óíèâåðñèòåò Ãðàíàäû) çà èññëåäîâàíèÿ
â îáëàñòè ôèçèêè ÷àñòèö, âêëþ÷àÿ âû÷èñëåíèÿ ÊÕÄ,
ôèçèêó ýëåêòðîñëàáûõ ïðîöåññîâ, òåîðèþ ãðàâèòà-
öèè, ìîäåëè ýêñòðàðàçìåðíîñòè è êîìïîçèòíûå ìî-
äåëè Õèããñà.

7 àâãóñòà áîëåå 200 ôîòîãðàôîâ-ëþáèòåëåé ñî
âñåãî ìèðà ïîëó÷èëè ðåäêóþ âîçìîæíîñòü ïîçíàêî-
ìèòüñÿ ñ íîâåéøèìè óñêîðèòåëÿìè è äåòåêòîðàìè
ïÿòè âåäóùèõ ëàáîðàòîðèé ìèðà, çàíèìàþùèõñÿ èñ-
ñëåäîâàíèÿìè â îáëàñòè ôèçèêè ÷àñòèö, ðàñïîëîæåí-
íûõ â Àçèè, Åâðîïå è Ñåâåðíîé Àìåðèêå.

Ïî ðåøåíèþ æþðè êîíêóðñà «Ïðîãóëêè ñ ôîòîàï-
ïàðàòîì â ìèðå ôèçèêè ÷àñòèö» ãëàâíûå ïðèçû ïîëó-
÷èëè àâòîð êðàñî÷íîãî ñíèìêà äåòåêòîðà ÷àñòèö DESY
(Ãåðìàíèÿ) è àâòîð ÷åðíî-áåëîé ôîòîãðàôèè ýêñïå-
ðèìåíòà ïî ÿäåðíîé ôèçèêå â êàíàäñêîì öåíòðå
TRIUMF. Íà ñàéòå http://www.flickr.com/photos/interac-
tions_photos/collections ìîæíî ïîçíàêîìèòüñÿ ñ áîëåå
÷åì ñîòíåé ôîòîãðàôèé, ïðåäñòàâëåííûõ ó÷àñòíèêà-
ìè êîíêóðñà, â òîì ÷èñëå ñ øåñòüþ ðàáîòàìè, ïîëó÷èâ-
øèìè ïîîùðèòåëüíûå ïðèçû çðèòåëüñêèõ ñèìïàòèé è
æþðè.
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of 1.3 MeV, produced by the Tandem particle accelerator
at the INFN National Laboratories of the South. According
to this analysis, the ratio of chlorine to bromine in the
scroll is consistent with the ratio in local water sources. In
other words, this finding supports the hypothesis that the
scroll was created in the area in which it was found. The
next step in the research will be to analyze the ink used to
write the scrolls.

The International Union of Pure and Applied Physics
(IUPAP) announced on 12 July the award of its Young Sci-
entist Prizes in Particle Physics. The awards have been
made to:

• Florencia Canelli, Enrico Fermi Institute, University of
Chicago, for her pioneering contribution to the identifi-
cation and precision measurements of rare phenom-
enon through the use of advanced analysis techniques
to separate very small signals from large background
processes at the Tevatron collider.

• Jose Santiago, Departamento de F�sica Te�rica y del
Cosmos and CAFPE, Universidad de Granada, for his
insight into a number of areas of particle physics in-
cluding QCD calculations, electroweak physics, gravity
theories, extra dimensional models and composite
Higgs models.

On August 7, more than 200 amateur photographers
from around the world had the rare opportunity to experi-
ence state-of-the-art accelerators and detectors in all of
their complexity and beauty as part of the first Particle
Physics Photowalk. Five of the world’s leading particle
physics laboratories in Asia, Europe and North America
offered special behind-the-scenes access to their scientif-
ic facilities on tours tailored to the creative eye. The par-
ticipating photographers were invited to submit photos for
local and global competitions.

A sunburst image of a particle detector at Germany’s
DESY laboratory and a black-and-white photograph of a
nuclear-physics experiment at TRIUMF in Canada have
won the top prizes in the first-ever Global Particle Physics
Photowalk. More than 100 of the top photographs from
the photowalk, including the six winners of the jury and
«people’s choice» competitions, are now viewable online
at: http://www.flickr.com/photos/interactions_photos/
collections.
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