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Ïðîåêòíàÿ âåëè÷èíà ìàãíèòíîãî ïîëÿ
â íóêëîòðîíå äîñòèãíóòà

Ñ 10 ïî 30 äåêàáðÿ 2010 ã. ïðîõîäèë î÷åðåäíîé,

42-é ñåàíñ ðàáîòû íóêëîòðîíà. Åãî îñíîâíûìè çàäà÷à-

ìè ÿâëÿëèñü èñïûòàíèå íîâîé ñèñòåìû ïèòàíèÿ è çà-

ùèòû ñòðóêòóðíûõ ìàãíèòîâ è ëèíç, îáåñïå÷åíèå

óñòîé÷èâîé è áåçîïàñíîé ðàáîòû ìàãíèòíîé ñèñòåìû

ïðè ïðîåêòíîé âåëè÷èíå ïîëÿ (2 Òë), ïðîâåðêà è ââîä â

ýêñïëóàòàöèþ îáîðóäîâàíèÿ, óñòàíîâëåííîãî íà

óñêîðèòåëå ïðè ïîäãîòîâêå ê ñåàíñó.

Äî íàñòîÿùåãî âðåìåíè îñíîâíûì ôàêòîðîì, îãðà-

íè÷èâàþùèì ìàêñèìàëüíîå ïîëå è, ñîîòâåòñòâåííî,

ýíåðãèþ óñêîðåííûõ ÷àñòèö â íóêëîòðîíå, áûëà íåäî-

ñòàòî÷íàÿ íàäåæíîñòü ñèñòåìû ïèòàíèÿ è çàùèòû ïðè

áîëüøèõ òîêàõ. Ê íà÷àëó ñåàíñà áûëà ïîäãîòîâëåíà ñî-

âåðøåííî íîâàÿ ñèñòåìà ïèòàíèÿ, ñîñòîÿùàÿ èç îñíîâ-

íîãî èñòî÷íèêà, ïèòàþùåãî ìàãíèòû è ëèíçû, âêëþ-

÷åííûå ïîñëåäîâàòåëüíî, è èñòî÷íèêà òîêîîòáîðà äëÿ

ëèíç; ïðîëîæåíû êèëîìåòðû íîâûõ âûñîêîâîëüòíûõ

êàáåëüíûõ òðàññ; óñòàíîâëåíû íîâûå äàò÷èêè äåòåêòè-

ðîâàíèÿ ñðûâà ñâåðõïðîâîäèìîñòè è ñèñòåìà ýâàêóà-

öèè ýíåðãèè: øåñòü íîâûõ òèðèñòîðíûõ êëþ÷åé ñ

ãàñÿùèìè ðåçèñòîðàìè.

Â íà÷àëå ñåàíñà íîâàÿ ñèñòåìà, ïðåäâàðèòåëüíî

ïðîòåñòèðîâàííàÿ ïðè ýêâèâàëåíòíîé íàãðóçêå, áûëà

èñïûòàíà ïðè ìàëûõ óðîâíÿõ ïîëÿ. Íà îñíîâàíèè ïîëó-

÷åííûõ äàííûõ îíà áûëà äîðàáîòàíà óæå â õîäå ñåàíñà,

è 29 äåêàáðÿ ïîëå â ìàãíèòàõ íóêëîòðîíà áûëî ïîñëå-

äîâàòåëüíî óâåëè÷åíî äî 2 Òë. Çà âðåìÿ ðàáîòû ïðè

ìàêñèìàëüíîì ïîëå ïðîèçîøëî íåñêîëüêî äåñÿòêîâ

ñðàáàòûâàíèé ñèñòåìû çàùèòû, âî âñåõ ñëó÷àÿõ

ýâàêóàöèÿ ýíåðãèè ïðîõîäèëà øòàòíûì îáðàçîì.

Ê íà÷àëó ñåàíñà áûëà çàâåðøåíà ìîäåðíèçàöèÿ

êðèîãåííîãî êîìïëåêñà. Ââåäåí â ýêñïëóàòàöèþ íîâûé

âèíòîâîé êîìïðåññîð ÊÀÑÊÀÄ-2 ïðîèçâîäèòåëüíî-

ñòüþ 6000 ì3/÷, è óñòàíîâëåí ïðîøåäøèé êàïèòàëüíûé

ðåìîíò ïîðøíåâîé êîìïðåññîð.

Âìåñòå ñî ñïåöèàëèñòàìè èç Áîëãàðèè, Ãåðìàíèè è

Ñëîâàêèè ââåäåíû â äåéñòâèå íîâûå ýëåìåíòû ñèñòåìû

äèàãíîñòèêè óñêîðèòåëÿ (ñèñòåìà êîððåêöèè îðáèòû è

öèôðîâàÿ ñèñòåìà äèàãíîñòèêè îðáèòû). Ñ èñïîëüçîâà-

íèåì íîâîãî îáîðóäîâàíèÿ ïðîäåìîíñòðèðîâàíî

óìåíüøåíèå ïîòåðè èíòåíñèâíîñòè ïó÷êà íà ïåðâûõ

îáîðîòàõ â íåñêîëüêî ðàç.

Òàêèì îáðàçîì, Ëàáîðàòîðèÿ ôèçèêè âûñîêèõ

ýíåðãèé âûïîëíèëà âñþ ïðîãðàììó 1-ãî ýòàïà ìîäåðíè-
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Veksler and Baldin Laboratory
of High Energy Physics

The Designed Value of the Nuclotron Magnetic Field
Has Been Reached

The 42th run of the Nuclotron took place from 10 to 30

December 2010. Its main tasks included testing the opera-

tion of the new supply and protection system for the struc-

ture magnets and lenses, providing stable and safe opera-

tion of the magnetic system at the design value of the field

(2 T), testing and putting into service the equipment in-

stalled at the accelerator during the preparations for the run.

Up to the present, the key factor limiting the maximal

field and, correspondingly, the energy of the accelerated

particles at the Nuclotron has been the insufficient reliabili-

ty of the supply and protection system at large currents. By

the start of the run, an entirely new supply system had been

prepared, which consisted of main sources of supply for the

magnets and lenses connected in series and a current

take-off source for the lenses, new HV cable lines a few

kilometers long had been imbedded, new sensors enabling

detection of superconductivity breakdowns and an energy

evacuation system, including six new thyristor switches

with voltage-dropping resistors, had been commissioned.

At the beginning of the run, the new system, which had

been pre-tested under equivalent load conditions, was test-

ed at small field levels. Based on the obtained data, it was

finalized in the course of the run and on 29 December the

magnetic field in the Nuclotron magnets was sequentially

increased up to 2 T. During the operation, several tens of re-

sponses of the protection system were registered at the

maximal field and in all these cases energy evacuation was

carried out in accordance with the emergency response

plan.

By the start of the run, modernization of the cryogenic

complex had been completed. The new turbocompressor

KASKAD-2 with a productivity of 6000 m3/h had been

commissioned and the piston compressor installed after

capital repair.

New elements of the accelerator diagnostic systems

(the orbit correction system and orbit diagnostics digital

system) were put into operation together with specialists

from Bulgaria, Germany, and Slovakia. The beam intensity

losses at first turns were reduced by several times using the

new equipment.
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çàöèè óñêîðèòåëüíîãî êîìïëåêñà ëàáîðàòîðèè, ïðîâî-

äèìîãî â ðàìêàõ çàâåðøèâøåãîñÿ â 2010 ã. ïðîåêòà

«Íóêëîòðîí-Ì».

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Â ðàìêàõ ýêñïåðèìåíòà CDF ãðóïïîé èç ËßÏ âû-

ïîëíåíî îáúåäèíåíèå îïóáëèêîâàííûõ ðåçóëüòàòîâ ñå-

àíñà 1 (1992–1996 ãã.) ñ ïîñëåäíèìè ïðåäâàðèòåëüíûìè

è îïóáëèêîâàííûìè ðåçóëüòàòàìè ñåàíñà 2, ïîëó÷åííû-

ìè íà ñòàòèñòèêå äî 5,6 ôá–1. Ñ ó÷åòîì êîððåëÿöèè

îøèáîê ïîëó÷åíî ïðåäâàðèòåëüíîå óñðåäíåííîå çíà÷å-

íèå ìàññû òîï-êâàðêà íà îñíîâå äàííûõ CDF

M top ñòàò. ñèñò.� � �[ , , ( ) , ( )]17313 0 67 0 95 ÃýÂ/c 2, ÷òî

ñîîòâåòñòâóåò ïîëíîé íåîïðåäåëåííîñòè 1,16 ÃýÂ/c 2,

èëè 0,67 % òî÷íîñòè [1, 2]. Ïîëó÷åí íîâûé îáúåäèíåí-

íûé ðåçóëüòàò ïî ïðÿìûì ïîèñêàì áîçîíîâ Õèããñà èç

Ñòàíäàðòíîé ìîäåëè íà îñíîâå äàííûõ CDF è D0. Íà

ñòàòèñòèêå 5,9 ôá–1 (CDF) è 6,7 ôá–1 (D0) íà 95 % C.L.
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Thus, VBLHEP has fulfilled its programme of the 1st

stage of the Laboratory Accelerator Complex moderniza-

tion carried out in the framework of the Nuclotron-M pro-

ject completed in 2010.

Dzhelepov Laboratory of Nuclear Problems

The combination of published results from Run-I

(1992–1996) with the most recent preliminary and pub-

lished Run-II (2001–present) measurements using up to

5.6 fb–1 of data was performed. Taking correlated un-

certainties properly into account, the resulting prelimi-

nary CDF average mass of the top quark is
� �M top stat. syst.� � �17313 0 67 0 95. . ( ) . ( ) GeV/c 2, which

corresponds to a total uncertainty of 1.16 GeV/c 2, or equiv-

alently to a 0.67% precision [1, 2].

The combination of results from CDF and D0 on

direct searches for the Standard Model (SM) Higgs bo-

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà, 27 íîÿáðÿ. Îòêðûòèå àëëåè èìåíè Öâåòàíà Âûëîâà

Dzhelepov Laboratory of Nuclear Problems, 27 November. The opening of the avenue named after Tsvetan Vylov
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óñòàíîâëåíû âåðõíèå ïðåäåëû íà ñå÷åíèå ðîæäåíèÿ áî-

çîíà Õèããñà äëÿ ìàññ mH �115 è 165 ÃýÂ/c 2. Ýòè ïðå-

äåëû â 1,56 è 0,68 ðàçà âûøå, ÷åì ñå÷åíèå îáðàçîâàíèÿ

áîçîíà Õèããñà, ïðåäñêàçàííîå Ñòàíäàðòíîé ìîäåëüþ.

Â ðåçóëüòàòå íà 95 % C.L. èñêëþ÷åíî ðîæäåíèå áîçîíà

Õèããñà èç Ñòàíäàðòíîé ìîäåëè â îáëàñòè ìàññ

158 175� �mH ÃýÂ/c 2. Ýòè ðåçóëüòàòû ñóùåñòâåííî

óâåëè÷èâàþò çíà÷èìîñòü ïðåäåëîâ, ïîëó÷åííûõ îò-

äåëüíî íà CDF è D0, è îáåñïå÷èâàþò íîâûå äàííûå äëÿ

îáëàñòè äîïóñòèìûõ ìàññ áîçîíà Õèããñà â ðàìêàõ

Ñòàíäàðòíîé ìîäåëè çà ïðåäåëàìè ïðÿìûõ èçìåðåíèé

LEP [3].

1. CDF Note, 10202. Combination of CDF Top Quark Mass
Measurements Using up to 5.6 fb–1 of Data.

2. Flyagin V. B., Budagov J. A., Glagolev V. V., Suslov I. A.
The Top Quark, Other New Phenomena Observed at the CDF in pp

Collisions at s �196. TeV // Part. Nucl. 2010. V. 41, No. 3.

P. 661.

3. CDF, D0 collab. Combined CDF and D0 Upper Limits on
Standard Model Higgs-Boson Production with up to 6.7 fb–1 of
Data. arXiv:1007.4587.

Îñíîâíàÿ öåëü ýêñïåðèìåíòà NEMO-3 — ïîèñê

äâîéíîãî íåéòðèííîãî è áåçíåéòðèííîãî áåòà-ðàñïàäà

äëÿ ñåìè ðàçëè÷íûõ èçîòîïîâ. Äâîéíîé áåçíåéòðèííûé

áåòà-ðàñïàä ( )0��� ÿâëÿåòñÿ îäíèì èç ñâèäåòåëüñòâ íî-

âîé ôèçèêè çà ïðåäåëàìè Ñòàíäàðòíîé ìîäåëè. Åãî ýêñ-

ïåðèìåíòàëüíîå îáíàðóæåíèå ïîçâîëèò ïîäòâåðäèòü

ìàéîðàíîâñêóþ ïðèðîäó íåéòðèíî è óñòàíîâèòü àáñî-

ëþòíóþ øêàëó íåéòðèííûõ ìàññ. Äåòåêòîð NEMO-3

ñòàáèëüíî ðàáîòàåò ñ ôåâðàëÿ 2003 ã. â ïîäçåìíîé ëàáî-

ðàòîðèè Ìîäàí (LSM, Ôðàíöèÿ). Âðåìÿ ýêñïîçèöèè ñî-

ñòàâëÿåò 2246 ñóò (6,1 ëåò). Ïîñëå àíàëèçà äàííûõ çà 4,5

3

son H in pp collisions at the Fermilab Tevatron at

s �196. TeV was performed [3]. Compared to the previ-

ous Tevatron Higgs search combination, more data have

been added, additional new channels have been incorporat-

ed, and some previously used channels have been reana-

lyzed to gain sensitivity. The latest parton distribution func-

tions and gg to H theoretical cross sections when compar-

ing our limits to the SM predictions were used. With up to

5.9 fb–1 of data analyzed at CDF and up to 6.7 fb–1 at D0,

the 95% CL upper limits on Higgs boson production are by

factors of 1.56 and 0.68 greater than the values of the SM

cross section for a Higgs boson mass of mH �115 GeV/c 2

and 165 GeV/c 2. A new and larger region at high mass be-

tween 158 175� �mH GeV/c 2 was excluded, at the

95% CL.

1. CDF Note, 10202. Combination of CDF Top Quark Mass
Measurements Using up to 5.6 fb–1 of Data.

2. Flyagin V. B., Budagov J. A., Glagolev V. V., Suslov I. A.
The Top Quark, Other New Phenomena Observed at the CDF in
pp Collisions at s �196. TeV // Part. Nucl. 2010. V. 41, No. 3.

P. 661.

3. CDF, D0 collab. Combined CDF and D0 Upper Limits on
Standard Model Higgs-Boson Production with up to 6.7 fb–1 of
Data. arXiv:1007.4587.

The main purpose of the NEMO-3 experiment is the

search for the double beta decay process with two (2��� de-

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì

èì. Â. Ï. Äæåëåïîâà.

Cáîðêà òðèããåðíîãî ìîäóëÿ

ïîëåòíîãî îáðàçöà äåòåêòîðà

ÍÓÊËÎÍ

Dzhelepov Laboratory

of Nuclear Problems.

The assembly of the trigger

module of the time-of-flight unit

of the NUKLON detector
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ãîäà íàáëþäåíèÿ áûëè ïîëó÷åíû íîâûå äàííûå äëÿ

0���-ðàñïàäà. Äâîéíîé áåçíåéòðèííûé áåòà-ðàñïàä îá-

íàðóæåí íå áûë, ÷òî ïîçâîëèëî óñòàíîâèòü ñëåäóþùèå

ïðåäåëû íà âðåìÿ ïîëóðàñïàäà è ìàññó íåéòðèíî

(ñ 90 %-é âåðîÿòíîñòüþ): T1 2
0 100 2410/ ( )
���

Mo 	 ëåò,

m� � 0 47 0 96, – , ýÂ. Òàêæå óëó÷øåíû ðåçóëüòàòû äëÿ

äâîéíîãî íåéòðèííîãî áåòà-ðàñïàäà äëÿ
96

Zr:

T1 2
96 192 35 0 14 0 16 10/ ( ) [ , , ( ) , ( )]Zr ñòàò. ñèñò.� � � 
 [1].

1. Argyriades J. et al. // Nucl. Phys. A. 2010. V. 847.
P. 168–179.

Ñ ïîìîùüþ ñïåêòðîìåòðà ANKE íà óñêîðèòåëå

COSY (Þëèõ, Ãåðìàíèÿ) èçó÷àëèñü âçàèìîäåéñòâèÿ

àäðîíîâ ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ. Èññëåäîâàí

ïðîöåññ æåñòêîãî òîðìîçíîãî èçëó÷åíèÿ â ïðîòîí-ïðî-

òîííûõ ñòîëêíîâåíèÿõ. Ôîòîðàñùåïëåíèå äåéòðîíà

� �d n
 äàâíî èñïîëüçóåòñÿ äëÿ èçó÷åíèÿ ôóíäàìåí-

òàëüíûõ ñâîéñòâ íóêëîíîâ íà ìàëûõ ðàññòîÿíèÿõ. Ïî-

äîáíóþ è íåçàâèñèìóþ èíôîðìàöèþ ìîæåò äàâàòü è

ôîòîðàñùåïëåíèå äèïðîòîíîâ. Èññëåäîâàí îáðàòíûé

ïðîöåññ ôîòîðàñùåïëåíèÿ äèïðîòîíà pp pp s
 { } �, ãäå

{ }pp s — ïðîòîííàÿ ïàðà ñ î÷åíü ìàëîé ýíåðãèåé âîçáó-

æäåíèÿ. Â äèàïàçîíå ýíåðãèé ïó÷êà 353–800 ÌýÂ èçìå-

ðåíû äèôôåðåíöèàëüíûå ñå÷åíèÿ ïðè ìàëûõ óãëàõ âû-

ëåòà äèïðîòîíà. Â ýíåðãåòè÷åñêîé çàâèñèìîñòè ñå÷åíèÿ

îáíàðóæåí øèðîêèé ïèê, ñîãëàñóþùèéñÿ ñ âîçáóæäå-

íèåì ïðîìåæóòî÷íîãî �N -ñîñòîÿíèÿ. Ñå÷åíèå îáðàçî-

âàíèÿ äèïðîòîííûõ ïàð â ýòîé ðåàêöèè íà äâà ïîðÿäêà

ìåíüøå, ÷åì ñå÷åíèå ôîòîäåçèíòåãðàöèè äåéòðîíà [1].

Îïóáëèêîâàíû ðåçóëüòàòû èññëåäîâàíèÿ ðåàêöèè

ðàçâàëà äåéòðîíà pd pp ns
 { } ñ èñïóñêàíèåì âïåðåä

áûñòðîé ïðîòîííîé ïàðû { }pp s â 1
0S -ñîñòîÿíèè ïðè

ýíåðãèÿõ ïðîòîííîãî ïó÷êà îò 0,5 äî 2,0 ÃýÂ [2]. Øèðî-

êèé ñïåêòð äàííûõ, ïîëó÷åííûõ ïðè äåñÿòè çíà÷åíèÿõ

ýíåðãèè, âêëþ÷àåò äèôôåðåíöèàëüíûå ñå÷åíèÿ è óãëî-

âûå ðàñïðåäåëåíèÿ â äèàïàçîíå óãëîâ âûëåòà ïðîòîí-

íîé ïàðû � pp � � �0 12 . Ýòî îáåñïå÷èâàåò áîëüøîå ïîëå

äåÿòåëüíîñòè äëÿ äåòàëüíîãî òåîðåòè÷åñêîãî àíàëèçà,

ïîñêîëüêó çíà÷èòåëüíóþ ÷àñòü ðåçóëüòàòîâ íå óäàåòñÿ

îïèñàòü â ðàìêàõ ñóùåñòâóþùèõ ïîäõîäîâ.

1. Tsirkov D. et al. Energy Dependence of Hard Bremsstrah-
lung Production in Proton–Proton Collisions in the �(1232) Re-
gion // J. Phys. G: Nucl. Part. Phys. 2010. V. 37. P. 105005.

2. Dymov S. et al. Deuteron Breakup pd pp ns
{ } with For-

ward Emission of a Fast 1
0S Diproton // Phys. Rev. C. 2010. V. 81.

P. 044001.

Ãðóïïîé ñîòðóäíèêîâ ËßÏ ÎÈßÈ ïîä ðóêîâîä-

ñòâîì Þ. À. Áóäàãîâà â ðàìêàõ ïðîåêòà ñîçäàíèÿ ìå-
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cay) or zero (0��� decay) neutrinos in the final state in sev-

en different �� isotopes. The experimental search for the

0��� decay is of major importance in particle physics. If this

process is observed, it will reveal the Majorana nature of the

neutrino and allow an access to the absolute neutrino mass

scale. The NEMO-3 experiment has been taking data since

February 2003 in the Modane Underground Laboratory

(LSM) located in the Frejus tunnel at a depth of 4800 m wa-

ter equivalent. The current NEMO-3 exposition is

~ 2246 days (6.1 years). The new results for neutrinoless

mode have been obtained after analysis of 4.5-year exposi-

tion data. No evidence for neutrinoless mode was found,

and the following limits have been obtained (90% CL):

T1 2
0 100 2410/ ( )
���

Mo 	 y, m� � 0 47 0 96. – . eV. The results

for 2 2� � mode have also been updated:

T1 2
96 192 35 014 016 10/ ( ) [( . . ( ) . ( )]Zr stat. syst.� � � 
 [1].

1. Argyriades J. et al. // Nucl. Phys. A. 2010. V. 847.
P. 168–179.

Hadron interactions at intermediate energies were stud-

ied with the ANKE spectrometer at COSY in J��ulich. Hard

bremsstrahlung production in proton–proton collisions has

been investigated. The deuteron photodisintegration,

� �d n
 , has long been used for study of fundamental prop-

erties of the nucleons at short distances. Similar but inde-

pendent information could be obtained from photodisinte-

gration of the diprotons. The process of inverse diproton

photodisintegration pp pp s
 { } � (here { }pp s is a proton

pair with very low excitation energy) has been studied [1].

In the 353–800 MeV beam energy range the differential

cross sections have been measured at small diproton c.m.

angles. The energy dependence of the cross section reveals

a broad peak consistent with excitation of the �(1232) inter-

mediate state. Cross section for diproton production in this

reaction is up to two orders of magnitude smaller than for

the deuteron photodisintegration.

There have been published the results of study of the

deuteron breakup reaction pd pp ns
 { } with forward

emission of a fast proton pair { }pp s in the 1
0S state at pro-

ton beam energies 0.5–2.0 GeV [2]. The data obtained at

10 values of the beam energy include the differential cross

sections and the angular distributions within � pp � � �0 12
c.m. angular range of the proton pair emission. This ensures

a broad field for a detailed theoretical analysis because an
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æäóíàðîäíîãî ëèíåéíîãî êîëëàéäåðà ILC áûëî ïðåäëî-

æåíî èñïîëüçîâàòü ëó÷ ëàçåðà â êà÷åñòâå ïðîòÿæåííîé

ðåïåðíîé îñè äëÿ þñòèðîâêè óñêîðèòåëüíûõ ñåêöèé

ILC. Ýòî ïðåäëîæåíèå ñòðîèòñÿ íà ÿâëåíèè îñëàáëåíèÿ

ôëóêòóàöèîííîãî äðîæàíèÿ ëàçåðíîãî ëó÷à ïðè åãî ðàñ-

ïðîñòðàíåíèè â òðóáå ñî ñòîÿ÷èìè çâóêîâûìè âîëíàìè.

Îáîñíîâàíèå ÿâëåíèÿ è ìåòîäà ñîçäàíèÿ ïðîòÿæåííîãî

ëàçåðíîãî ëó÷à çàùèùåíî ïàòåíòîì ¹ 2401986 Ðîññèé-

ñêîé Ôåäåðàöèè îò 20 îêòÿáðÿ 2010 ã. íà «óñòðîéñòâî

äëÿ ôîðìèðîâàíèÿ ëàçåðíîãî ëó÷à», àâòîðû: À. Í. Ñè-

ñàêÿí, Þ. À. Áóäàãîâ, Ì. Â. Ëÿáëèí, Â. Þ. Áàòóñîâ.

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà

Ïóñê ðåàêòîðà ÈÁÐ-2 ïîñëå ìîäåðíèçàöèè

17 äåêàáðÿ 2010 ã. â Ëàáîðàòîðèè íåéòðîííîé ôè-

çèêè èì. È. Ì. Ôðàíêà íà óñòàíîâêå ÈÁÐ-2 áûëà íà÷àòà

çàãðóçêà ÿäåðíîãî òîïëèâà â àêòèâíóþ çîíó ðåàêòîðà â

ðàìêàõ «Ïðîãðàììû ôèçè÷åñêîãî ïóñêà ìîäåðíèçèðî-

âàííîãî ðåàêòîðà ÈÁÐ-2». Äåñÿòèëåòíÿÿ ïðîãðàììà ìî-

äåðíèçàöèè ÈÁÐ-2, â ðåàëèçàöèè êîòîðîé ó÷àñòâîâàëè

ÎÈßÈ, ÎÀÎ «ÍÈÊÈÝÒ», ÂÍÈÈÍÌ èì. À. À. Áî÷âà-
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essential part of results finds no explanation within the ex-

isting approaches.

1. Tsirkov D. et al. Energy Dependence of Hard Bremsstrah-
lung Production in Proton–Proton Collisions in the �(1232) Re-
gion // J. Phys. G: Nucl. Part. Phys. 2010. V. 37. P. 105005.

2. Dymov S. et al. Deuteron Breakup pd pp ns
{ } with For-

ward Emission of a Fast 1
0S Diproton // Phys. Rev. C. 2010. V. 81.

P. 044001.

In the framework of the project on the construction of

the international linear collider (ILC), it has been proposed

by the JINR DLNP team, headed by J. A. Budagov, to use a

laser beam as an extended reference axis for alignment of

the ILC accelerator sections. This proposal is based on the

phenomenon of relaxation of the fluctuation jitter of a laser

beam, while it propagates in a tube with standing sound

waves. Substantiation of the phenomenon and method of

creating an extended laser beam is protected by the Patent

under the RF number 2401986 of 20 October 2010 for

«A Device for Laser Beam Formation», authors: A. N. Sis-

sakian, J. A. Budagov, M. V. Lyablin, V. Yu. Batusov.

Frank Laboratory of Neutron Physics

The Modernized IBR-2 Reactor Start-Up

On 17 December 2010, the Frank Laboratory of Neu-

tron Physics (FLNP) launched the works on loading the ac-

tive zone of the IBR-2 reactor with nuclear fuel within the

framework of the programme of the physical start-up of the

modernized IBR-2 reactor. The 10-year programme of the

IBR-2 reactor modernization, realized with the participa-

tion of the Joint Institute for Nuclear Research (JINR),

Open Joint-Stock Company «N. A. Dollezhal Research

and Development Institute of Power Engineering» (OJSC

NIKIET), Bochvar All-Russian Scientific Research Insti-

tute for Inorganic Materials (VNIINM), Production Asso-

ciation «Mayak», as well as other specialized nuclear in-

dustry companies and organizations, has been completed

successfully in due time.

Considerable organizational and technical preparation

preceded the works on the physical start-up of the reactor.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà.

Íàñòðîéêà óñòðîéñòâà äëÿ ôîðìèðîâàíèÿ ëàçåðíîãî ëó÷à

Dzhelepov Laboratory of Nuclear Problems.

A device for laser beam formation



ðà, ÏÎ «Ìàÿê» è äðóãèå ñïåöèàëèçèðîâàííûå ïðåäïðè-

ÿòèÿ è îðãàíèçàöèè àòîìíîé îòðàñëè, óñïåøíî

çàâåðøåíà â óñòàíîâëåííûå ñðîêè.

Íà÷àëó ôèçè÷åñêîãî ïóñêà ðåàêòîðà ïðåäøåñòâîâà-

ëà áîëüøàÿ îðãàíèçàöèîííî-òåõíè÷åñêàÿ ïîäãîòîâêà.

Ãîòîâíîñòü ðåàêòîðà ê ïóñêó áûëà òùàòåëüíî ïðîâåðå-

íà íàäçîðíûìè îðãàíàìè, ðàáî÷åé êîìèññèåé Èíñòèòó-

òà è êîìèññèåé ïî ÿäåðíîé áåçîïàñíîñòè ñ ó÷àñòèåì âå-

äóùèõ ñïåöèàëèñòîâ ãëàâíîãî êîíñòðóêòîðà, ãåíåðàëü-

íîãî ïðîåêòèðîâùèêà è ïðåäïðèÿòèé-ðàçðàáîò÷èêîâ

ðåàêòîðíîãî îáîðóäîâàíèÿ.

Ðàáîòà ðåàêòîðà ÈÁÐ-2 íà ìîùíîñòè áûëà ïðåêðà-

ùåíà â äåêàáðå 2006 ã. Äî îñòàíîâêè ðåàêòîðà è çà 4

ãîäà, ïðîøåäøèå ïîñëå îñòàíîâêè ÈÁÐ-2, êîëëåêòèâîì

ËÍÔ â ñîòðóäíè÷åñòâå ñ ðÿäîì ïîäðàçäåëåíèé Èíñòè-

òóòà áûë âûïîëíåí îãðîìíûé îáúåì ðàáîò ïî ðàçðàáîò-

êå, ïðîåêòèðîâàíèþ, èçãîòîâëåíèþ, ìîíòàæó è íàëàäêå

íîâûõ îòâåòñòâåííûõ ñèñòåì, óçëîâ è ýëåìåíòîâ

ðåàêòîðíîãî êîìïëåêñà.

Ñ ó÷åòîì òðåáîâàíèé ñîâðåìåííûõ íîðì è ïðàâèë

áûëè âíîâü ñîçäàíû òîïëèâíàÿ çàãðóçêà, êîðïóñ ðåàê-

òîðà, âíóòðèêîðïóñíûå è îêîëîêîðïóñíûå óñòðîéñòâà,

ïîäâèæíûé îòðàæàòåëü ñî çíà÷èòåëü-

íî óëó÷øåííûìè ýêñïëóàòàöèîííû-

ìè ïîêàçàòåëÿìè, êîìïëåêñ ýëåêòðîí-

íîé àïïàðàòóðû ñèñòåìû óïðàâëåíèÿ

è çàùèòû ðåàêòîðà ñ íîâûìè èñïîë-

íèòåëüíûìè ìåõàíèçìàìè, ñèñòåìà

íàäåæíîãî ïèòàíèÿ, àïïàðàòóðà êîí-

òðîëÿ òåõíîëîãè÷åñêèõ ïàðàìåòðîâ è

ñèñòåìà íåïðåðûâíîãî êîíòðîëÿ ñî-
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Readiness of the reactor for the physical

start-up was thoroughly examined by

supervising authorities and the JINR

nuclear safety working group with the

participation of the chief designer and

general planner’s leading specialists,

and development organizations

responsible for the reactor equipment.

The full-power work of the IBR-2

reactor was shut down in December

2006. Several years before and 4 years

after that, the FLNP staff members, in

cooperation with several JINR depart-

ments, carried out a huge amount of

work on design, planning, installation

and adjustment of new units and sys-

tems of the reactor complex.

In conformity with the present-day

requirements and standards, fuel-load-

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè

èì. È. Ì. Ôðàíêà, 17 äåêàáðÿ.

Çàãðóçêà ÿäåðíîãî òîïëèâà

â àêòèâíóþ çîíó ðåàêòîðà ÈÁÐ-2

Frank Laboratory of Neutron Physics,

17 December.

Loading the active zone of the IBR-2

reactor with nuclear fuel



ñòîÿíèÿ ðåàêòîðà. Âûðàáîòàâøåå óñòàíîâëåííûé ñðîê

îáîðóäîâàíèå áûëî äåìîíòèðîâàíî. Áîëüøàÿ ÷àñòü äå-

ìîíòàæíûõ è ìîíòàæíûõ ðàáîò ñ ðåàêòîðíûì îáîðóäî-

âàíèåì ïðîâîäèëàñü ïåðñîíàëîì â ñëîæíûõ óñëîâèÿõ:

ïðè çíà÷èòåëüíîé íàâåäåííîé àêòèâíîñòè è â òåñíîì

ïðîñòðàíñòâå íåêîòîðûõ ðåàêòîðíûõ ïîìåùåíèé. Âû-

ïîëíåí áîëüøîé îáúåì ðåìîíòíî-ñòðîèòåëüíûõ ðàáîò

âíóòðè è âîêðóã çäàíèÿ ðåàêòîðà. Â ñîîòâåòñòâèè ñ

ïëàíîì ïðîäîëæàþòñÿ ðàáîòû ïî ñîçäàíèþ êîìïëåêñà

ñîâðåìåííîé ñèñòåìû ôèçè÷åñêîé çàùèòû ðåàêòîðà.

Â òå÷åíèå 2011 ã. âî âðåìÿ ôèçè÷åñêîãî è ýíåðãåòè-

÷åñêîãî ïóñêîâ áóäóò èññëåäîâàíû ìíîãî÷èñëåííûå õà-

ðàêòåðèñòèêè ðåàêòîðà, îïðåäåëåíû è äîêàçàíû ïðåäå-

ëû è óñëîâèÿ åãî áåçîïàñíîé ýêñïëóàòàöèè â ðàçëè÷íûõ

ðåæèìàõ ðàáîòû, ïðîâåäåíû ïåðâûå ýêñïåðèìåíòû íà

âûâåäåííûõ ïó÷êàõ íåéòðîíîâ, íà÷àòà ðàáîòà ïî óñòà-

íîâêå ê ðåàêòîðó óíèêàëüíûõ êðèîãåííûõ çàìåäëèòå-

ëåé. Ïîñëå çàâåðøåíèÿ ýíåðãîïóñêà ðåçóëüòàòû ïðîâå-

äåííûõ ðàáîò áóäóò îôîðìëåíû äîëæíûì îáðàçîì è íà-

ïðàâëåíû â Ðîñòåõíàäçîð äëÿ ïîëó÷åíèÿ ëèöåíçèè íà

ðåãóëÿðíóþ ýêñïëóàòàöèþ ìîäåðíèçèðîâàííîé

óñòàíîâêè ÈÁÐ-2.

Ïðîâåäåííàÿ ìîäåðíèçàöèÿ îáåñïå÷èò äàëüíåé-

øóþ áåçîïàñíóþ è íàäåæíóþ ýêñïëóàòàöèþ ðåàêòîðà

êàê âûñîêîèíòåíñèâíîãî èñòî÷íèêà íåéòðîíîâ ìèðîâî-

ãî êëàññà äî 2035 ã. Íà ðåàêòîðå áóäåò åæåãîäíî ïðîâî-

äèòüñÿ áîëüøîå êîëè÷åñòâî ïåðñïåêòèâíûõ

ýêñïåðèìåíòàëüíî-èññëåäîâàòåëüñêèõ ðàáîò, âûïîëíÿ-

åìûõ ó÷åíûìè áîëåå ÷åì èç 30 ñòðàí ìèðà.

À. Â. Âèíîãðàäîâ

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Ñîòðóäíèêàìè ËÈÒ, ËÒÔ è Ñîôèéñêîãî óíèâåðñè-

òåòà èì. Ñâ. Êëèìåíòà Îõðèäñêîãî ïðîâåäåíî ìàòåìà-

òè÷åñêîå ìîäåëèðîâàíèå ñòàòè÷åñêèõ ðàñïðåäåëåíèé

ìàãíèòíîãî ïîòîêà â äëèííûõ äæîçåôñîíîâñêèõ êîí-

òàêòàõ (ÄÊ) ñ ó÷åòîì âòîðîé ãàðìîíèêè â ðàçëîæåíèè

äæîçåôñîíîâñêîãî òîêà è ïîñëåäîâàòåëüíîå ñðàâíåíèå

ðåçóëüòàòîâ ñ òðàäèöèîííîé ìîäåëüþ. Äëÿ àíàëèçà

óñòîé÷èâîñòè êàæäîìó êîíêðåòíîìó ðàñïðåäåëåíèþ

ìàãíèòíîãî ïîòîêà â êîíòàêòå ñòàâèòñÿ â ñîîòâåòñòâèå

ñïåêòðàëüíàÿ çàäà÷à Øòóðìà–Ëèóâèëëÿ, îáðàùåíèå

ìèíèìàëüíîãî ñîáñòâåííîãî çíà÷åíèÿ êîòîðîé â íîëü

îòâå÷àåò áèôóðêàöèè ðàñïðåäåëåíèÿ ïî îäíîìó èç ïà-

ðàìåòðîâ çàäà÷è. ×èñëåííîå ðåøåíèå ñîîòâåòñòâóþ-

ùåé íåëèíåéíîé êðàåâîé çàäà÷è ïðîâîäèòñÿ ïðè ïîìî-

ùè íåïðåðûâíîãî àíàëîãà ìåòîäà Íüþòîíà ñ èñïîëüçî-
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ing, reactor vessel, in- and out-of-vessel instruments, mov-

able reflector with considerably improved operational pa-

rameters, electronic equipment complex of the reactor op-

eration and protection system with new executive

mechanisms, the emergency power system, technological

parameters control equipment, and the system of perma-

nent reactor monitoring were created anew. The used

equipment was removed. The greater part of dismantling

and installation works was carried out by the staff members

in tough conditions of induced radioactivity and con-

strained space of some reactor rooms. Considerable amount

of repair and construction works was carried out inside and

outside the reactor facility. Creation of the modern system

of physical protection of the reactor is processed according

to the plan.

During the year 2011, numerous characteristics of the

reactor will be investigated, limits and conditions of safety

reactor operation will be defined and proved, first experi-

ments on extracted neutron beams will be carried out, and

the work on the installation of unique cryogenic modera-

tors will be started at its regular place to the reactor. After

the power start-up of the reactor, total results of the work

will be properly documented and forwarded to Ros-

tekhnadzor for obtaining the license for routine operation

of the modernized IBR-2 facility.

The modernization will provide further safety reactor

operation as one of the world’s highest intensity neutron

source, up to the year 2035. It is planned that annually a lot

of advanced experimental research works carried out by

scientists of more than 30 countries of the world will take

place.

A. V. Vinogradov

Laboratory of Information Technologies

A mathematical modelling of static magnetic flux dis-

tributions in long Josephson junctions (JJ) taking into ac-

count a second harmonic in the Fourier decomposition of

the Josephson current has been conducted at LIT in cooper-

ation with the researchers of BLTP and Sofia University

«St. Kliment Ohridski». The stability analysis is based on a

numerical solution to the spectral Sturm–Liouville problem

formulated for each distribution. In this approach the nulli-

fication of the minimal eigenvalue of this problem indicates

a bifurcation point in one of parameters. At each step of nu-

merical continuation in the parameters of the model, a cor-
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âàíèåì ñïëàéí-êîëëîêàöèîííîé ñõåìû äëÿ

ëèíåàðèçîâàííûõ çàäà÷ íà êàæäîé íüþòîíîâñêîé èòå-

ðàöèè. Íàéäåíû îñíîâíûå ðàñïðåäåëåíèÿ ìàãíèòíîãî

ïîòîêà, è èññëåäîâàíà èõ óñòîé÷èâîñòü ïðè èçìåíåíèè

ïàðàìåòðîâ ìîäåëè. Ïðèâåäåíî ñðàâíåíèå ïîëó÷åííûõ

ðåçóëüòàòîâ ñ ðåçóëüòàòàìè òðàäèöèîííîé ìîäåëè äëÿ

ÄÊ òèïà ñâåðõïðîâîäíèê–èçîëÿòîð–ñâåðõïðîâîäíèê.

Àòàíàñîâà Ï. Õ. è äð. Ïðåïðèíò ÎÈßÈ P11-2010-8. Äóá-
íà, 2010. Íàïðàâëåíî â æóðíàë «Ìàòåìàòè÷åñêîå ìîäåëèðîâà-
íèå».

Èçëîæåíà ãàìèëüòîíîâà ðåäóêöèÿ òåîðèè ßíãà–

Ìèëëñà ñî ñòðóêòóðíîé ãðóïïîé SU ( )2 ê íåëîêàëüíîé

ìîäåëè ñàìîäåéñòâóþùåãî íåîòðèöàòåëüíî îïðåäåëåí-

íîãî ñèììåòðè÷åñêîãî 3 3� ìàòðè÷íîãî ïîëÿ. Äàåòñÿ

àíàëèç åãî òðàíñôîðìàöèîííûõ ñâîéñòâ îòíîñèòåëüíî

ïðåîáðàçîâàíèé Ïóàíêàðå. Ïîêàçàíî, ÷òî â ïðåäåëå

ñèëüíîé êîíñòàíòû ñâÿçè êëàññè÷åñêàÿ äèíàìèêà ðåäó-

öèðîâàííîé ñèñòåìû ìîæåò áûòü îïèñàíà â ðàìêàõ ëî-

êàëüíîé òåîðèè âçàèìîäåéñòâóþùèõ ïîëåé íåðåëÿòè-

âèñòñêîãî ñïèíà-0 è ñïèíà-2. Ïðåäëîæåíà òåîðèÿ âîçìó-

ùåíèé ïî îáðàòíûì ñòåïåíÿì êîíñòàíòû ñâÿçè g�2 3/ ,

ïîçâîëÿþùàÿ ðàññ÷èòûâàòü ïîïðàâêè ê âåäóùåìó äëèí-

íîâîëíîâîìó ïðèáëèæåíèþ.

Õâåäåëèäçå À. Ì. Íàïðàâëåíî â æóðíàë «Ôèçèêà ýëåìåí-

òàðíûõ ÷àñòèö è àòîìíîãî ÿäðà».

Â ðàáîòå «Èñïîëüçîâàíèå GPU â íàó÷íûõ âû÷èñëå-

íèÿõ», âûïîëíåííîé â ËÈÒ ñîâìåñòíî ñ ñîòðóäíèêàìè

Òåõíè÷åñêîãî óíèâåðñèòåòà (Êîøèöå, Ñëîâàêèÿ), ïðåä-

ñòàâëåíà ðåàëèçàöèÿ íà OpenCL (Open Computing Lan-

guage) àëãîðèòìà âû÷èñëåíèÿ äîñòóïíîé ïëîùàäè ïî-

âåðõíîñòè è îáúåìà ìàêðîìîëåêóëû ñ ó÷åòîì âíóòðèìî-

ëåêóëÿðíûõ ïîëîñòåé. Ðàçðàáîòàííàÿ ïðîãðàììà

ïðåäíàçíà÷åíà äëÿ ðåøåíèÿ çàäà÷ ìîëåêóëÿðíîãî ìîäå-

ëèðîâàíèÿ è îñíîâàíà íà ìîäèôèêàöèÿõ àëãîðèòìà, ïî-

çâîëÿþùèõ èñïîëüçîâàòü âîçìîæíîñòè ïàðàëëåëüíûõ

âû÷èñëåíèé â OpenCL. Ïðåèìóùåñòâîì ñîçäàííîé ïðî-

ãðàììû ÿâëÿåòñÿ åå óíèâåðñàëüíîñòü: âû÷èñëåíèÿ ìîæ-

íî ïðîâîäèòü íà âñåõ óñòðîéñòâàõ, ïîääåðæèâàþùèõ

ñòàíäàðò OpenCL. Ðàíåå äàííûé àëãîðèòì, èñïîëüçóþ-

ùèé ñòåðåîãðàôè÷åñêîå ïðîåêòèðîâàíèå ñôåð íà ïëîñ-

êîñòü, áûë ðåàëèçîâàí íà ÿçûêå FORTRAN. Ïðèâåäåíî

ñðàâíåíèå ýòèõ äâóõ ïðîãðàìì, è ïîêàçàíû ïðåèìóùå-

ñòâà ðåàëèçàöèè àëãîðèòìà íà ãðàôè÷åñêîì ïðîöåññîðå

NVIDIA GeForce GTX285.
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responding nonlinear boundary problem is solved on the

basis of the continuous analog of Newton’s method using a

spline-collocation scheme for linearized problems at each

Newtonian iteration. Main solutions of the double

sine-Gordon equation have been found, and the stability of

the magnetic flux distributions has been investigated.

Numerical results are compared with the results of the

standard JJ model of a superconductor–isolator–supercon-

ductor type.
Atanasova P. Ch. et al. JINR Preprint P11-2010-8. Dubna,

2010. Submitted to «Mathematical Modelling».

The Hamiltonian reduction of the Yang–Mills theory

with the structure group SU ( )2 to a nonlocal model of a

self-interacting 3 3� positive semidefinite matrix field is

presented. An analysis of the field’s transformation proper-

ties under the Poincare group action is given. It is shown

that in a strong coupling limit, the classical dynamics of the

reduced system can be described within the local theory of

interacting nonrelativistic spin-0 and spin-2 fields. A pertur-

bation theory in powers of the inverse coupling constant

g�2 3/ that allows one to calculate corrections to the leading

long-wave approximation is suggested.

Khvedelidze A. M. Submitted to «Physics of Elementary Par-
ticles and Atomic Nuclei».

In the paper «Using GPU for Scientific Computations»

an OpenCL (Open Computing Language) implementation

of the algorithm of calculating an accessible surface area

and volume of a macromolecule taking into account the in-

tramolecular cavities was presented. The developed pro-

gram is intended for solving problems arising in the molecu-

lar simulations and is based on modification of the original

algorithm in order to utilize the parallelization possibilities

of OpenCL. An advantage of the created program is its uni-

versality: computations can be performed on all the ma-

chines within the OpenCL standard. Earlier this algorithm,

using a stereographic designing of spheres on a plane, was

realized in FORTRAN. A comparison of these two realiza-

tions of the algorithm has been provided. The efficiency of

computations with the help of the new realization on

NVIDIA GeForce GTX285 GPU has been demonstrated.

Busa J., Jr., Busa J., Hayryan E. // Proc. of the Intern. Conf.
on Applied Electrical Engineering and Informatics 2010, Ko�ice,
Slovakia, 2010. P. 112–116.
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Áóøà ß. (ìë.), Áóøà ß., Àéðÿí Ý. // Intern. Conf. on Applied
Electrical Engineering and Informatics 2010, Ko�ice, Slovakia,
2010. P. 112–116.

Ïðåäëîæåí àëãîðèòì äëÿ îöåíêè ïåðèîäà ïîëóðàñ-

ïàäà äî÷åðíåãî ÿäðà â ñëó÷àå, êîãäà íåèçâåñòíî, êàêîå

ÿäðî ÿâëÿåòñÿ äëÿ íåãî ìàòåðèíñêèì. Ìåòîä ìîæåò áûòü

ïðèìåíåí â ýêñïåðèìåíòàõ ñ ÿäåðíûìè ðåàêöèÿìè ïîë-

íîãî ñëèÿíèÿ, èíäóöèðîâàííûìè òÿæåëûìè èîíàìè,

åñëè îáíàðóæèâàþòñÿ ïîñëåäîâàòåëüíîñòè ðåäêèõ ðàñ-

ïàäîâ recoil-alpha (è/èëè ñïîíòàííîãî äåëåíèÿ) è ïðè

ýòîì íàáëþäàåòñÿ áîëåå ÷åì îäèí ñòàòèñòè÷åñêè çíà÷è-

ìûé recoil-êàíäèäàò äëÿ òàêèõ ñîáûòèé.

Çëîêàçîâ Â. Á., Öûãàíîâ Þ. Ñ. // Ïèñüìà â Ý×Àß. 2010.
Ò. 7, ¹ 6(162). Ñ. 658–666.

Äëÿ îïèñàíèÿ ïðèìåñíûõ ñîñòîÿíèé ðàçëè÷íûõ

êâàíòîâûõ íàíîñòðóêòóð (êâàíòîâûå òî÷êè, ïðîâîëîêè

è ÿìû) â ðàìêàõ ïðèáëèæåíèÿ ýôôåêòèâíîé ìàññû ðàç-

ðàáîòàíà âû÷èñëèòåëüíàÿ ñõåìà, ðåàëèçóþùàÿ àäèàáà-

òè÷åñêèé ìåòîä è ìåòîä êîíå÷íûõ ýëåìåíòîâ. Ïîêàçàíî,

÷òî îïòèìàëüíûé âûáîð áàçèñà, îáåñïå÷èâàþùèé âûñî-

êóþ ñêîðîñòü ñõîäèìîñòè ðåøåíèÿ êðàåâûõ çàäà÷, ñîîò-

âåòñòâóåò âûïîëíåíèþ óñëîâèÿ Êàòî â òî÷êå ïàðíîãî

óäàðà. Ýôôåêòèâíîñòü ðàçðàáîòàííûõ ñèìâîëüíî-÷è-

ñëåííûõ àëãîðèòìîâ è êîìïëåêñîâ ïðîãðàìì äåìîí-

ñòðèðóåòñÿ íà ïðèìåðàõ âû÷èñëåíèÿ ñïåêòðàëüíûõ è

îïòè÷åñêèõ õàðàêòåðèñòèê êâàíòîâûõ íàíîñòðóêòóð.

Gusev A. A. et al. // J. Phys.: Conf. Ser. 2010. V. 248.
P. 012047.

Ëàáîðàòîðèÿ ðàäèàöèîííîé áèîëîãèè

Ñ 21 íîÿáðÿ ïî 11 äåêàáðÿ âåäóùèé íàó÷íûé ñî-

òðóäíèê ËÐÁ Â. Å. Àëåéíèêîâ è ñòàðøèé íàó÷íûé ñî-

òðóäíèê ËßÏ À. Ã. Ìîëîêàíîâ íàõîäèëèñü ñ ðàáî÷èì

âèçèòîì â Èíäèè â Ìåæóíèâåðñèòåòñêîì óñêîðèòåëü-

íîì öåíòðå Íüþ-Äåëè. Ñîòðóäíèêè ÎÈßÈ âìåñòå ñ èí-

äèéñêèìè êîëëåãàìè ïîäâåëè èòîãè èññëåäîâàíèé

â ðàìêàõ ïðîåêòà «Ðàçðàáîòêà íîâûõ çàùèòíûõ ìàòåðè-

àëîâ è íîâûõ òåðìîëþìèíåñöåíòíûõ äåòåêòîðîâ äëÿ

öåëåé ðàäèàöèîííîé áåçîïàñíîñòè» Êîìïëåêñíîé äîë-

ãîñðî÷íîé ïðîãðàììû ñîòðóäíè÷åñòâà Ðîññèè è Èíäèè

è ñîâìåñòíîãî ñ Èíäèåé ïðîåêòà ÐÔÔÈ «Ñèíòåç íàíî-

êðèñòàëëè÷åñêèõ òåðìîëþìèíåñöåíòíûõ ôîñôîðîâ

äëÿ ïðèìåíåíèÿ â äîçèìåòðèè òÿæåëûõ çàðÿæåííûõ

÷àñòèö è ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ».
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An algorithm has been proposed to estimate the

half-life of a «daughter» nucleus in case when it is not

known what nucleus is its «mother». This method can be ap-

plied to experiments with nuclear reactions of full fusion in-

duced by heavy ions if sequences of rare decays recoil-alpha

(and/or spontaneous fission) are detected, and thus more

than one statistically significant recoil-candidate for such

events is observed.

Zlokazov V. B., Tsyganov Yu. S. // Part. Nucl., Lett. 2010. V. 7,
No. 6(162). P. 658–666.

In the framework of the effective mass approximation,

a computational scheme has been developed that realizes

adiabatic and finite element methods for description of the

impurity states in quantum dots, wires, and wells. It is

shown that an optimal choice of the basis satisfies the condi-

tions of Kato type in a two-body impact point and guaran-

tees a high convergence rate of the adiabatic method of solu-

tion to the boundary value problems. The efficiency of the

proposed symbolic-numerical algorithms and software

complexes is demonstrated on examples of calculating

spectral and optical characteristics of the considered quan-

tum nanostructures.

Gusev A. A. et al. // J. Phys.: Conference Series. 2010. V. 248.

P. 012047.

Laboratory of Radiation Biology

On 21 November – 11 December 2010, Dr. V. E. Alei-

nikov, Leading Researcher of the Laboratory of Radiation

Biology, and A. G. Molokanov, Senior Researcher of the

Dzhelepov Laboratory of Nuclear Problems, visited the In-

ter-University Accelerator Center in New Delhi, India.

During the visit, the results were reviewed of research per-

formed within the framework of the project «Development

of New Shielding Materials and New Thermoluminescent

Detectors for Radiation Protection», which is part of the

Long-Term Complex Programme of Cooperation between

Russia and India, and the joint project between the Russian

Foundation for Basic Research and India «Synthesis of

Nanocrystal Thermoluminescent Phosphors for Heavy

Charged Particle and Electromagnetic Radiation Dosime-

try».
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Ó÷åáíî-íàó÷íûé öåíòð

Ó÷åáíûé ïðîöåññ. Â 2010 ã. â ÓÍÖ îáó÷àëîñü
436 ñòóäåíòîâ èç ÌÃÓ, ÌÈÔÈ, ÌÔÒÈ, óíèâåðñèòåòà
«Äóáíà», ãîñóíèâåðñèòåòîâ Âîðîíåæà, Åðåâàíà, Èðêóò-
ñêà, Êîñòðîìû, Ñàìàðû, Ñàðàòîâà, Òâåðè, Òóëû, Òîì-
ñêîãî ïîëèòåõíè÷åñêîãî óíèâåðñèòåòà, Óðàëüñêîãî ãî-
ñóäàðñòâåííîãî òåõíè÷åñêîãî óíèâåðñèòåòà, íàöèî-
íàëüíûõ óíèâåðñèòåòîâ Êàçàõñòàíà, Óçáåêèñòàíà,
Óêðàèíû, Óíèâåðñèòåòà ÀÍ Ìîëäîâû.

ÓÍÖ îðãàíèçîâàë ëåòíþþ ïðàêòèêó äëÿ 48 ñòóäåí-
òîâ ãîñóäàðñòâåííûõ óíèâåðñèòåòîâ Íîâãîðîäà, Òâåðè,
Òóëû, Òîìñêîãî ïîëèòåõíè÷åñêîãî óíèâåðñèòåòà, Êà-
çàíñêîãî ãîñóäàðñòâåííîãî òåõíîëîãè÷åñêîãî óíèâåð-
ñèòåòà, Óæãîðîäñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà.

Â 2010 ã. â àñïèðàíòóðå ÎÈßÈ îáó÷àëñÿ 71 ÷åëîâåê
èç Àðìåíèè, Áåëîðóññèè, Ìîëäîâû, ÐÔ, Òóðöèè, Óêðà-
èíû. Ñïåöèàëüíîñòü «Ôèçèêà àòîìíîãî ÿäðà è ýëåìåí-
òàðíûõ ÷àñòèö» âûáðàëè 25 ÷åëîâåê, «Òåîðåòè÷åñêàÿ
ôèçèêà» — 11, «Ôèçèêà ïó÷êîâ çàðÿæåííûõ ÷àñòèö è
óñêîðèòåëüíàÿ òåõíèêà» — 11. Àñïèðàíòû áûëè ðàñ-
ïðåäåëåíû ïî ëàáîðàòîðèÿì ÎÈßÈ: ËÒÔ, ËÔÂÝ è
ËßÏ ïî 16 ÷åëîâåê, ËÈÒ — 10, ËßÐ — 6, ËÍÔ — 6,
ËÐÁ — 1.

Íà ñàéòå ÓÍÖ (http://uc.jinr.ru/) îáíîâèëîñü ñîäåð-
æàíèå áàçû äàííûõ ó÷åáíûõ êóðñîâ (ðóññêàÿ è àíãëèé-
ñêàÿ âåðñèè) ïî ðàçäåëàì: ôèçèêà ÷àñòèö è êâàíòîâàÿ
òåîðèÿ ïîëÿ (32 êóðñà); ìàòåìàòè÷åñêàÿ è ñòàòèñòè÷å-
ñêàÿ ôèçèêà (18 êóðñîâ); êîíäåíñèðîâàííûå ñðåäû, ôè-
çèêà íàíîñòðóêòóð è íåéòðîííàÿ ôèçèêà (16 êóðñîâ);
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University Centre

Educational Process. In 2010, 436 students were edu-
cated at the JINR University Centre. These students are
from the MSU, MEPhI, MIPT, «Dubna» University, State
Universities of Voronezh, Yerevan, Irkutsk, Kostroma,
Samara, Saratov, Tver, Tula, Tomsk State Polytechnical
University, Ural State Technical University, National Uni-
versities of Kazakhstan, Uzbekistan, Ukraine, and the Uni-
versity of Moldova AS.

The UC organized summer practice for 48 students
from the State Universities of Novgorod, Tver, Tula,
Tomsk Polytechnical University, Kazan State Technologi-
cal University, and Uzhgorod National University.

Seventy-one young people from Armenia, Belarus,
Moldova, the RF, Turkey, and Ukraine were educated in
2010 at the JINR postgraduate studies. Among them the

specialty «Physics of Atomic Nuclei and Elementary Parti-
cles» was chosen by 25 students, while the specialties
«Theoretical Physics» and «Physics of Beams of Charged
Particles and Accelerating Technique» were chosen by 11
students each. The distribution of UC postgraduate stu-
dents in 2010 by the JINR laboratories is: BLTP, VBLHEP
and DLNP by 16 people each, LIT — 10, FLNR — 6,
FNLP — 6, LRB — 1 person.

On the UC web-site (http://uc.jinr.ru/) the database
content on the educational courses (Russian and English
versions) was updated in the sections: physics of particles
and quantum field theory (32 courses); mathematical and
statistical physics (18); condensed matters, physics of
nanostructures and neutron physics (16); nuclear physics
(15); physical equipment (16); and information technolo-
gies (15).

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Ó÷åáíî-íàó÷íûé öåíòð, 26 îêòÿáðÿ. Øêîëà ÎÈßÈ–ÖÅÐÍ ïî èíôîðìàöèîííûì è ãðèä-òåõíîëîãèÿì

University Centre, 26 October. JINR–CERN School on Information and Grid Technologies



ÿäåðíàÿ ôèçèêà (15 êóðñîâ); ôèçè÷åñêèå óñòàíîâêè
(16 êóðñîâ); èíôîðìàöèîííûå òåõíîëîãèè (15 êóðñîâ).
Â ðàçäåëå «Ñòóäåíòû» ïîïîëíèëñÿ ñïèñîê òåì áàêàëà-
âðñêèõ è ìàãèñòåðñêèõ ñòóäåí÷åñêèõ ðàáîò, ïðåäëàãàå-
ìûõ íàó÷íûìè ñîòðóäíèêàìè ËÈÒ, ËÍÔ, ËÒÔ, ËÔÂÝ,
ËßÏ, ËßÐ.

Íàó÷íàÿ øêîëà äëÿ ó÷èòåëåé ôèçèêè èç

ñòðàí-ó÷àñòíèö ÎÈßÈ. ÓÍÖ ó÷àñòâîâàë â îðãàíèçà-
öèè íàó÷íîé øêîëû äëÿ ó÷èòåëåé ôèçèêè èç
ñòðàí-ó÷àñòíèö ÎÈßÈ, ïðîõîäèâøåé ñ 31 îêòÿáðÿ ïî 6
íîÿáðÿ 2010 ã. â ÖÅÐÍ (Æåíåâà, Øâåéöàðèÿ). Â ðàáîòå
øêîëû ïðèíèìàëè ó÷àñòèå 40 ó÷èòåëåé ôèçèêè èç îá-
ùåîáðàçîâàòåëüíûõ ó÷ðåæäåíèé Ðîññèè è Êàçàõñòàíà.
Ó÷àñòíèêè øêîëû ïîëó÷èëè âîçìîæíîñòü îñìîòðåòü
óñêîðèòåëè, ïîçíàêîìèòüñÿ ñ ôèçè÷åñêèìè ïðîãðàììà-

ìè, èíòåëëåêòóàëüíûì è òåõíè÷åñêèì ïîòåíöèàëîì
ÖÅÐÍ è ÎÈßÈ, ÷òîáû â õîäå ó÷åáíîãî ïðîöåññà ïîä-
äåðæàòü è ïîâûñèòü ó øêîëüíèêîâ èíòåðåñ ê ñîâðåìåí-
íîé ôèçèêå.

Âèçèòû. 6 äåêàáðÿ â ÓÍÖ ïîáûâàëè 25 ñòóäåíòîâ
ñòàðøèõ êóðñîâ ÌÈÔÈ. Äëÿ íèõ áûëè ïðî÷èòàíû ëåê-
öèè îá Èíñòèòóòå è åãî îáðàçîâàòåëüíîé ïðîãðàììå
(Ñ. Ç. Ïàêóëÿê), î äåÿòåëüíîñòè Ëàáîðàòîðèè èíôîðìà-
öèîííûõ òåõíîëîãèé è Ãðèä (Ò. À. Ñòðèæ). Ñòóäåíòû
ïîñåòèëè ËßÐ (Ñ. È. Ñèäîð÷óê). 14 äåêàáðÿ ãîñòÿìè
ÓÍÖ áûëè 6 ñòóäåíòîâ ÌÔÒÈ. Äëÿ íèõ áûëè îðãàíèçî-
âàíû ëåêöèè è ýêñêóðñèè â ËÔÂÝ (Ã. Â. Òðóáíèêîâ),
ËßÏ (À. Ñ. Æåì÷óãîâ, Ì. À. Äåìè÷åâ), ËÒÔ
(À. Â. Áåäíÿêîâ, Ñ. Í. Íåäåëüêî).
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In 2010, the UC web-site section «Students» was ex-
panded by a list of bachelor and magister themes of student
works offered by the scientific staff of LIT, FLNP, BLTP,
VBLHEP, DLNP, and FLNR.

The Scientific School for Teachers of Physics from

the JINR Member States. The UC participated in the orga-
nization of the Scientific School for Teachers of Physics
from the JINR Member States which was held from 31 Oc-
tober to 6 November 2010 in Geneva at the European Orga-
nization for Nuclear Research. Forty teachers of physics of
general educational institutions of Russia and Kazakhstan
participated in the school programme. The main goal of
holding these schools is to acquaint general educational in-
stitutions teachers with accelerators, physical programmes,
intellectual and technical potential of the European Organi-
zation for Nuclear Research and Joint Institute for Nuclear

Research for supporting and raising the interest of school-
children to modern physics.

Visits. On 6 December, the University Centre was visit-
ed by 25 students of higher grades from the National Re-
search Nuclear University MEPhI. The programme of the
visit included the lectures about the Institute and its educa-
tional programme (S. Z. Pakuliak), about the activities of
the Laboratory of Information Technologies and GRID
(T. A. Strizh), and an excursion to FLNR (S. I. Sidorchuk).
Meetings of the students from MIPT with the staff of
the Institute became traditional. On 14 December, six
students were the guests of the University Centre. Lectures
and excursions to VBLHEP (G. V. Trubnikov), DLNP
(A. S. Zhemchugov, M. A. Demichev), and BLTP
(A. V. Bednyakov, S. N. Nedelko) were organized for them.

On 26 November, for 15 schoolchildren from Dmitrov
and their teachers of physics there were organized excur-
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Ëàáîðàòîðèÿ ôèçèêè âûñîêèõ ýíåðãèé

èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà,

14 äåêàáðÿ. Ñòóäåíòû ÌÔÒÈ

íà ýêñêóðñèè

Veksler and Baldin Laboratory of High

Energy Physics, 14 December.

Students of MIPT visit the Laboratory



26 íîÿáðÿ 15 øêîëüíèêîâ èç ã. Äìèòðîâà Ìîñêîâ-
ñêîé îáë. è èõ ó÷èòåëÿ ôèçèêè ïîáûâàëè ñ ýêñêóðñèåé â
ËßÐ (À. Â. Èñàåâ) è ËÍÔ (Ð. Í. Âàñèí). 42 øêîëüíèêà
èç 814-é ìîñêîâñêîé øêîëû 10 äåêàáðÿ ïðèåçæàëè íà
îçíàêîìèòåëüíóþ ýêñêóðñèþ â ÎÈßÈ. Îíè ïîñåòèëè
ËÔÂÝ (ýêñêóðñèþ ïðîâîäèëè ìîëîäûå ñîòðóäíèêè
Ä. Äðÿáëîâ, À. Òåðåõèí, À. Ôèëèïïîâ) è ËßÐ
(Ñ. È. Ñèäîð÷óê). Îá îáðàçîâàòåëüíîé ïðîãðàììå
ÎÈßÈ øêîëüíèêàì ðàññêàçàë äèðåêòîð ÓÍÖ Ñ. Ç. Ïà-
êóëÿê. Äëÿ ãîñòåé áûëè ïðîâåäåíû ôèçè÷åñêèå äåìîí-
ñòðàöèè â ëàáîðàòîðèè ôèçè÷åñêîãî ïðàêòèêóìà ÓÍÖ
(È. À. Ëîìà÷åíêîâ).

Çàñåäàíèå êàôåäðû ÌÔÒÈ. 17 äåêàáðÿ ñîñòîÿ-
ëîñü î÷åðåäíîå çàñåäàíèå áàçîâîé êàôåäðû ôóíäàìåí-
òàëüíûõ è ïðèêëàäíûõ ïðîáëåì ôèçèêè ìèêðîìèðà
ÌÔÒÈ, íà êîòîðîì ïðèñóòñòâîâàëè ðóêîâîäèòåëè êàôå-
äðû Ä. Â. Ôóðñàåâ, Ñ. Ç. Ïàêóëÿê, Ã. Â. Øåëêîâ è ïðåïî-
äàâàòåëè À. Â. Ãëàäûøåâ (ËÒÔ), À. Â. Åôðåìîâ (ËÒÔ),
À. Ñ. Æåì÷óãîâ (ËßÏ), Â. Â. Êîðåíüêîâ (ËÈÒ),
Â. À. Êóçüìèí (ËÒÔ), Â. Â. Íåñòåðåíêî (ËÒÔ),
Þ. Ì. Øóêðèíîâ (ËÒÔ). Íà çàñåäàíèè îáñóæäàëèñü
ïåðñïåêòèâû ðàáîòû êàôåäðû íà 2010–2011 ó÷åáíûé
ãîä, óòâåðæäàëèñü òåìû áàêàëàâðñêèõ è äèïëîìíûõ ðà-
áîò, äàòû è ñîñòàâ ãîñóäàðñòâåííîé ýêçàìåíàöèîííîé
êîìèññèè äëÿ ïðîâåäåíèÿ ãîñóäàðñòâåííîãî êâàëèôèêà-

öèîííîãî ýêçàìåíà ïî ñïåöèàëüíîñòè äëÿ ñòóäåíòîâ
6-ãî êóðñà êàôåäðû.

Ïîäãîòîâêà ïåðñîíàëà è ïîâûøåíèå êâàëèôè-

êàöèè. Íà êóðñàõ ïî ïîäãîòîâêå ïåðñîíàëà, îáñëóæèâà-
þùåãî ïîäâåäîìñòâåííûå Ðîñòåõíàäçîðó îáúåêòû, ïðî-
øëè îáó÷åíèå 76 ñîòðóäíèêîâ Èíñòèòóòà. Íà ó÷åáíîì
ïóíêòå ÎÈßÈ áûëî îáó÷åíî 17 ñîòðóäíèêîâ äóáíåí-
ñêèõ îðãàíèçàöèé ïî ïðîôåññèÿì, ïîäâåäîìñòâåííûì
Ðîñòåõíàäçîðó. Â 2010 ã. 30 ñîòðóäíèêîâ Èíñòèòóòà ïî-
âûñèëè ñâîþ êâàëèôèêàöèþ, ïîñåùàÿ ñåìèíàðû, îðãà-
íèçîâàííûå ó÷åáíûìè çàâåäåíèÿìè Ìîñêâû è Îáíèí-
ñêà. 110 ñîòðóäíèêîâ ÎÈßÈ îáó÷åíû íà êóðñàõ è àòòå-
ñòîâàíû Öåíòðàëüíîé àòòåñòàöèîííîé êîìèññèåé
Èíñòèòóòà. Â 2010 ã. â òåððèòîðèàëüíûõ àòòåñòàöèîí-
íûõ êîìèññèÿõ Ðîñòåõíàäçîðà è Àòîìíàäçîðà ñîñòîÿ-
ëàñü àòòåñòàöèÿ 61 ðóêîâîäÿùåãî ðàáîòíèêà è ñïåöèà-
ëèñòà Èíñòèòóòà ïî íîðìàòèâíûì ïðàâîâûì àêòàì è
íîðìàòèâíî-òåõíè÷åñêèì äîêóìåíòàì, óñòàíàâëèâàþ-
ùèì òðåáîâàíèÿ ïðîìûøëåííîé áåçîïàñíîñòè â ðàç-
ëè÷íûõ îòðàñëÿõ íàäçîðà. 32 ó÷àùèõñÿ Ìîñêîâñêîãî
îáëàñòíîãî ïðîìûøëåííî-ýêîíîìè÷åñêîãî êîëëåäæà è
Ìîñêîâñêîãî îáëàñòíîãî àãðàðíî-òåõíîëîãè÷åñêîãî
òåõíèêóìà ïðîøëè ïðîèçâîäñòâåííóþ ïðàêòèêó â
ÎÈßÈ â 2010 ã.
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sions to FLNR (A. V. Isaev) and FLNP (R. N. Vasin). On
10 December, 42 schoolchildren from Moscow school
No. 814 came for an excursion to JINR. They visited
VBLHEP (the excursion was held by young staff members
D. R. Dryablov, A. A. Terekhin, A. V. Filippov) and
FLNR (S. I. Sidorchuck). S. Z. Pakuliak told the school-
children about the JINR educational programme. Physical
demonstrations were also organized for the guests at the
UC physical practicum laboratory (I. A. Lomachenkov).

A Meeting of the JINR-Based Department of MIPT.

On 17 December, a regular meeting of the JINR-based De-
partment of MIPT «Fundamental and Applied Problems of
the Microworld Physics» was held. It was attended by the
directors of the department D. V. Fursaev, S. Z. Pakuliak,
G. V. Chelkov and the lecturers A. V. Gladyshev (BLTP),
A. V. Efremov (BLTP), A. S. Zhemchugov (DLNP),
V. V. Korenkov (LIT), V. A. Kuzmin (BLTP), V. V. Ne-
sterenko (BLTP), and Yu. M. Shukrinov (BLTP). At the
meeting the prospects of the department work for the
2010/11 academic year were discussed; the themes for the
bachelor and diploma works, dates and membership of the
state examination commission for holding the state qualifi-

cation examination on the specialty for the students of 6th

grade were approved.

Training and Raising Qualifications. At the training

courses for the personnel, serving the objects subordinate to

Rostekhnadzor, 76 staff members of the Institute were edu-

cated. Seventeen staff members of Dubna organizations re-

ceived training at JINR in the professions subordinate to

Rostekhnadzor of the RF. In 2010, 30 staff members of the

Institute raised their qualification at various seminars orga-

nized by the educational institutions of the cities of Moscow

and Obninsk. One hundred and ten staff members of JINR

were educated at the courses organized in JINR and attested

by the Central Attestation Commission of JINR. In 2010,

the attestation of 61 executive workers and specialists of the

Institute was organized in the Territorial Attestation Com-

missions of Rostekhnadzor and Atomnadzor of the RF on

the normative legal acts and normative-technical documents

setting the demands of the industrial security in different

fields of supervision. Thirty-two people being educated at

MOPEK and MOATT have passed practical training at

JINR in 2010.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Ô. Øèìêîâèö, Â. Ðîäèí, À. Ôýññëåð, Ï. Ôîãåë

ßäåðíûå ìàòðè÷íûå ýëåìåíòû
äëÿ áåçíåéòðèííîãî äâîéíîãî áåòà-ðàñïàäà

Ïîèñê áåçíåéòðèííîãî äâîéíîãî áåòà-ðàñïàäà

(0���-ðàñïàäà) èìååò ôóíäàìåíòàëüíîå çíà÷åíèå. Âû-

äâèíóòàÿ 70 ëåò íàçàä âûäàþùàÿñÿ ãèïîòåçà Ýòòîðå

Ìàéîðàíû ñòàíîâèòñÿ âñå áîëåå ðåàëèñòè÷íîé â ñâåòå

îòêðûòèÿ íåéòðèííûõ îñöèëëÿöèé è îïèñàíèÿ íåéòðè-

íî â òåîðèÿõ «âåëèêîãî îáúåäèíåíèÿ». Èçó÷åíèå

0���-ðàñïàäà ðàññìàòðèâàåòñÿ ñåãîäíÿ êàê íàèáîëåå

ïåðñïåêòèâíûé ïîäõîä ê âûÿñíåíèþ ñâîéñòâ íåéòðèíî

ïî îòíîøåíèþ ê çàðÿäîâîìó ñîïðÿæåíèþ, ò. å. ÿâëÿåòñÿ

ëè íåéòðèíî äèðàêîâñêîé èëè ìàéîðàíîâñêîé ÷àñòè-

öåé. Ýòîò âîïðîñ íåðàçðûâíî ñâÿçàí ñ èçó÷åíèåì ïðî-

èñõîæäåíèÿ ìàññû íåéòðèíî è ïîýòîìó òàêæå èìååò

áîëüøîå çíà÷åíèå äëÿ àñòðîôèçèêè è êîñìîëîãèè.

Îñíîâíîé öåëüþ ýêñïåðèìåíòîâ ïî ïîèñêó

0���-ðàñïàäà ÿâëÿåòñÿ èçìåðåíèå ýôôåêòèâíîé ìàéî-

ðàíîâñêîé ìàññû íåéòðèíî m�� . Â íàñòîÿùåå âðåìÿ

ïðåäëîæåíî ìíîãî ýêñïåðèìåíòàëüíûõ ïðîåêòîâ ñ ÷óâ-

ñòâèòåëüíîñòüþ ê m�� íà óðîâíå, îòâå÷àþùåì ïðåäïî-

ëîæåíèþ îá îáðàòíîé èåðàðõèè íåéòðèííûõ ìàññ.

GERDA/MAJORANA (76Ge), SuperNEMO (82Se),

CUORE (130Te), MOON (100Mo), COBRA (116Cd), LU-

CIFER (82Se, 116Cd), EXO (136Xe), Kamland-ZEN

(136Xe), SNO+ (150Nd) è äðóãèå ýêñïåðèìåíòû ïëàíè-

ðóþò èçìåðåíèÿ m�� â èíòåðâàëå 10–50 ÌýÂ. Äëÿ âû-

ïîëíåíèÿ ýòèõ ýêñïåðèìåíòîâ òðåáóåòñÿ ïðèìåðíî 1 ò

ñîîòâåòñòâóþùåãî ðàäèîàêòèâíîãî èçîòîïà è 5–10 ëåò

íåïðåðûâíûõ èçìåðåíèé.

Äëÿ èçâëå÷åíèÿ m�� èç ðåçóëüòàòîâ èçìåðåíèé è

äëÿ ïëàíèðîâàíèÿ íîâûõ ýêñïåðèìåíòîâ íåîáõîäèìî

êàê ìîæíî òî÷íåå çíàòü ñîîòâåòñòâóþùèå ÿäåðíûå ìà-

òðè÷íûå ýëåìåíòû (ßÌÝ) äëÿ 0���-ðàñïàäà. Ê ñîæàëå-

íèþ, íå ñóùåñòâóåò íàáëþäàåìûõ, êîòîðûå ìîãëè áû
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F. Simkovic, V. Rodin, A. Faessler, P. Vogel

Matrix Elements for Neutrinoless Double
Beta Decay

The fundamental importance of the search for the neu-

trinoless double beta decay (0��� decay) is widely accept-

ed. After 70 years the brilliant hypothesis of Ettore Majo-

rana is likely to be valid and is strongly supported by the

discovery of neutrino oscillations and by the implications

of the Grand Unified Theories. The 0��� decay is currently

the most powerful tool to test if the neutrino is a Dirac or a

Majorana particle. This issue is intimately related with the

origin of neutrino masses, and thus has also a strong impact

on astrophysics and cosmology.

The main aim of the experiments searching for the

0��� decay is measurement of the effective neutrino Majo-

rana mass m�� . Many new 0���-decay projects have been

proposed with a sensitivity corresponding to m�� that is ex-

pected using the assumption of inverted hierarchy of neu-

trino masses. The GERDA/MAJORANA (76Ge),

SuperNEMO (82Se), CUORE (130Te), MOON (100Mo),

COBRA (116Cd), LUCIFER (82Se, 116Cd), EXO (136Xe),

Kamland-ZEN (136Xe), SNO+ (150Nd), and other experi-

ments hope to probe m�� down to 10–50 meV. These ex-

periments would require about 1 ton of radioactive isotope

and 5–10 years of measurements.

Interpreting existing results as a measurement of m��
and planning new experiments depend crucially on the

knowledge of the corresponding nuclear matrix elements

(NMEs) that govern the decay rate. The NMEs for 0��� de-

cay must be evaluated using tools of nuclear structure the-

ory. Unfortunately, there are no observables that could be

directly linked to the magnitude of 0���-decay nuclear ma-

trix elements and that could be used to determine them in an

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



áûòü èñïîëüçîâàíû äëÿ ìîäåëüíî-íåçàâèñèìîãî îïðå-

äåëåíèÿ âåëè÷èíû ßÌÝ 0���-ðàñïàäà, ïîýòîìó ßÌÝ

äîëæíû áûòü ïîñ÷èòàíû ñ èñïîëüçîâàíèåì ìåòîäîâ òå-

îðèè ÿäåðíîé ñòðóêòóðû. Òàêîé ðàñ÷åò ÿâëÿåòñÿ òðóä-

íîé çàäà÷åé, ïîñêîëüêó ßÌÝ îïðåäåëÿþòñÿ ñëîæíîé

ñòðóêòóðîé îñíîâíîãî è ìíîãèõ âîçáóæäåííûõ ñîñòîÿ-

íèé ÿäåð ñ íåçàìêíóòûìè îáîëî÷êàìè. Òî÷íîå îïðåäå-

ëåíèå ßÌÝ è ðåàëèñòè÷åñêàÿ îöåíêà èõ ïîãðåøíîñòåé

î÷åíü âàæíû. Â èäåàëüíîì ñëó÷àå îòíîñèòåëüíàÿ ïî-

ãðåøíîñòü â ßÌÝ äîëæíà áûòü ìåíüøå 30 % äëÿ òîãî,

÷òîáû óñòàíîâèòü òèï ñïåêòðà íåéòðèííûõ ìàññ è ôàçû

ìàòðèöû íåéòðèííîãî ñìåøèâàíèÿ, îòâåòñòâåííûå çà

íåñîõðàíåíèå CP-ñèììåòðèè.

Äâà îñíîâíûõ ïîäõîäà — êâàçè÷àñòè÷íîå ïðèáëè-

æåíèå ñëó÷àéíîé ôàçû (QRPA) [1–3] è êðóïíîìàñøòàá-

íàÿ îáîëî÷å÷íàÿ ìîäåëü (LSSM) [4] — îáû÷íî èñïîëü-

çóþòñÿ äëÿ ðàñ÷åòîâ ßÌÝ. Îïèñàíèå íóêëîíîâ êàê íå-

çàâèñèìî äâèæóùèõñÿ â ñðåäíåì ïîëå ÿäðà ÿâëÿåòñÿ

îòïðàâíûì ïóíêòîì îáîèõ ìåòîäîâ. Îäíàêî èìåþòñÿ

ñóùåñòâåííûå ðàçëè÷èÿ ìåæäó ýòèìè ïîäõîäàìè â òîì,

êàê ó÷èòûâàþòñÿ îñòàòî÷íûå êîððåëÿöèè ìåæäó íóêëî-

íàìè. QRPA ïîçâîëÿåò èñïîëüçîâàòü â ðàñ÷åòàõ áîëü-

øîå îäíî÷àñòè÷íîå ìîäåëüíîå ïðîñòðàíñòâî, íî ïðè

ýòîì çíà÷èòåëüíî îãðàíè÷èâàåò íàáîð ó÷òåííûõ ìíîãî-

÷àñòè÷íûõ êîíôèãóðàöèé. LSSM ðàçðåøàåò íóêëîíàì

êîððåëèðîâàòü ïðîèçâîëüíûì îáðàçîì, íî ïðè ýòîì

ëèøü äëÿ ìàëîãî ÷èñëà îäíî÷àñòè÷íûõ óðîâíåé. ßÌÝ

äëÿ 0���-ðàñïàäà áûëè òàêæå âû÷èñëåíû â ðàìêàõ ïîä-

õîäà Õàðòðè–Ôîêà–Áîãîëþáîâà ñ ïðîåêöèåé ïî óãëîâî-

ìó ìîìåíòó (P-HFB) [5], ìîäåëè âçàèìîäåéñòâóþùèõ

áîçîíîâ (IBM) [6] è ìåòîäà ôóíêöèîíàëà ïëîòíîñòè

ýíåðãèè (EDF) [7]. Â ïîäõîäå P-HFB âêëàä íóêëîííûõ

ïàð ñ óãëîâûì ìîìåíòîì, îòëè÷íûì îò 0� â ßÌÝ, ñèëü-

íî ïîäàâëåí ïî ñðàâíåíèþ ñ ðåçóëüòàòàìè LSSM è

QRPA. IBM ó÷èòûâàåò òîëüêî íóêëîííûå ïàðû 0� è 2�,

÷òî òàêæå íåäîñòàòî÷íî äëÿ íàäåæíûõ âû÷èñëåíèé

ßÌÝ.

Ñðàâíåíèå ßÌÝ, âû÷èñëåííûõ â ðàçíûõ ïîäõîäàõ,

ñïîñîáñòâóåò ïîíèìàíèþ ïðåèìóùåñòâ èëè íåäîñòàò-

êîâ òîãî èëè èíîãî ÿäðà-êàíäèäàòà. Îäíàêî ßÌÝ ÿâëÿ-
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essentially model-independent way. The calculation of the

0���-decay NMEs is a difficult problem because ground

and many excited states of open-shell nuclei with compli-

cated nuclear structure have to be considered. Accurate de-

termination of the NMEs, as well as a realistic estimate of

their uncertainty, is of great importance. Ideally, nuclear

matrix elements need to be evaluated with uncertainty of

less than 30% to establish the neutrino mass spectrum and

CP-violating phases of the neutrino mixing matrix.

The two main approaches used for evaluation of

double-beta-decay NMEs are the Quasiparticle Random

Phase Approximation (QRPA) [1–3] and the Large Scale

Shell Model (LSSM) [4]. Both methods have the same

starting point, namely a Slater determinant of independent

particles. However, there are substantial differences be-

tween both approaches, in fact the kind of correlations they

include are complementary. The QRPA treats a large single

particle model space, but truncates heavily the included

configurations. The LSSM, by a contrast, treats a small

fraction of this model space, but allows the nucleons to cor-

relate in arbitrary ways. Matrix elements for the double

beta decay are calculated also by angular momentum pro-

jected (with real quasiparticle transformation) Hartree–

Fock–Bogoliubov (P-HFB) wave functions [5], the Inter-

acting Boson Model (IBM) [6], and by Energy Density

Functional method (EDF) [7]. In the P-HFB the nucleon

pairs different from 0� in the intrinsic coordinate system

are strongly suppressed compared to the results of the

LSSM and the QRPA. However, the LSSM and QRPA

methods show that other neutron and proton pairs con-

tribute substantially, and they are not explicitly included in

real P-HFB. The IBM is also restrictive: It allows only that

0� and 2� neutron pairs are changed into proton pairs.

Comparing 0���-decay nuclear matrix elements calcu-

lated using different methods gives some insight into the

advantages or disadvantages of different candidate nuclei.
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Ïåðèîäû ïîëóðàñïàäà 0���, âû÷èñëåííûå â ðàçíûõ ïîäõîäàõ,

â ïðåäïîëîæåíèè m�� � 50 ìýÂ

The calculated 0���-decay half-lives by assuming m�� � 50 meV

and NMEs of different approaches



þòñÿ íå åäèíñòâåííûìè îïðåäåëÿþùèìè âåëè÷èíàìè,

òàê êàê â ýêñïåðèìåíòå èçìåðÿþòñÿ ïåðèîäû ïîëóðàñ-

ïàäà. Äëÿ m�� � 50 ìýÂ ïåðèîäû ïîëóðàñïàäà, âû÷è-

ñëåííûå â ðàçíûõ ïîäõîäàõ äëÿ íåñêîëüêèõ èíòåðåñ-

íûõ ÿäåð-êàíäèäàòîâ, ïðåäñòàâëåíû íà ðèñóíêå. Âèä-

íî, ÷òî ðàçáðîñ ðåçóëüòàòîâ äëÿ äàííîãî èçîòîïà ìîæåò

äîñòèãàòü 4–5 ðàç.

Óëó÷øåíèå âû÷èñëåíèé ßÌÝ äëÿ 0���-ðàñïàäà

ÿâëÿåòñÿ î÷åíü âàæíîé è â òî æå âðåìÿ ñëîæíîé ïðîáëå-

ìîé. Íåîïðåäåëåííîñòè, âîçíèêàþùèå â ýòèõ âû÷èñëå-

íèÿõ, ìîãóò áûòü óìåíüøåíû ïóòåì ñðàâíåíèÿ òåîðåòè-

÷åñêèõ ðåçóëüòàòîâ ðàçëè÷íûõ ìîäåëåé ñ ýêñïåðèìåí-

òàëüíûìè äàííûìè ïî ðîäñòâåííûì ïðîöåññàì, òàêèì

êàê çàðÿäîâî-îáìåííûå ðåàêöèè, ìþîííûé çàõâàò èëè

íåéòðèííî-ÿäåðíûå ðåàêöèè. Îãðàíè÷åíèÿ, íàêëàäû-

âàåìûå òàêèì ñðàâíåíèåì íà ïàðàìåòðû ÿäåðíûõ ìîäå-

ëåé, ïîìîãàþò óìåíüøèòü íåîïðåäåëåííîñòè â ßÌÝ

äëÿ 0���-ðàñïàäà.

×èñëà çàïîëíåíèÿ âàëåíòíûõ íåéòðîííûõ è ïðî-

òîííûõ îðáèòàëåé, îïðåäåëåííûå ýêñïåðèìåíòàëüíî

Äæîíîì Øèôôåðîì ñ ñîòðóäíèêàìè, òàêæå ïðåäñòà-

âëÿþò âàæíîå îãðàíè÷åíèå äëÿ ÿäåðíûõ ìîäåëåé, èñ-

ïîëüçóåìûõ â ðàñ÷åòàõ ßÌÝ 0���-ðàñïàäà äëÿ ïåðåõî-

äà 76Ge 
 76Se. ßñíî, ÷òî ñîîòâåòñòâóþùåå îãðàíè÷å-

íèå íà ïàðàìåòðû ìîäåëè, ïîçâîëÿþùåå âîñïðîèçâåñòè

äàííûå ÷èñëà çàïîëíåíèÿ, ïîâëèÿåò è íà âû÷èñëåíèå

ßÌÝ. Â ðàìêàõ QRPA è åãî îáîáùåíèé áûëà ïîêàçàíà

âàæíîñòü âûáîðà âàðèàíòà îñíîâíîãî ìåòîäà, äåëàþ-

ùåãî òàêîå ñðàâíåíèå ðàçóìíûì ïóòåì ñîõðàíåíèÿ

ñðåäíåãî ÷èñëà ÷àñòèö â êîððåëèðîâàííîì îñíîâíîì

ñîñòîÿíèè. Çàêëþ÷åíèåì [1] áûëî, ÷òî ßÌÝ 0���-ðàñ-

ïàäà äëÿ ïåðåõîäà 76Ge 
 76Se ñòàíîâèòñÿ ìåíüøå íà

25 %, óìåíüøàÿ òåì ñàìûì ðàçíèöó ìåæäó ðåçóëüòàòà-

ìè QRPA è LSSM. Áûëî áû î÷åíü ïîëåçíî èìåòü ïîäîá-

íûå ýêñïåðèìåíòàëüíûå äàííûå òàêæå äëÿ äðóãèõ

ÿäåðíûõ ñèñòåì.

Òðàäèöèîííî ó÷åò äâóõíóêëîííûõ êîðîòêîäåé-

ñòâóþùèõ êîððåëÿöèé (SRC) ïðè âû÷èñëåíèè ìàòðè÷-

íûõ ýëåìåíòîâ ïåðåõîäà äâóõ íåéòðîíîâ â äâà ïðîòîíà

ïðîèçâîäèëñÿ â òåðìèíàõ ôåíîìåíîëîãè÷åñêîé

ÿñòðî-ôóíêöèè, êîððåêòèðóþùåé ìîäåëüíóþ äâóõíó-

êëîííóþ âîëíîâóþ ôóíêöèþ. Â [2] SRC áûëè ðàññ÷èòà-

íû â ðàìêàõ ìåòîäà ñâÿçàííûõ êëàñòåðîâ (CCM) ñ ðåà-

ëèñòè÷åñêèìè CD-Bonn è Argonne V18 íóêëîí-íóêëîí-

íûìè âçàèìîäåéñòâèÿìè. Â ýòîì ïîäõîäå

ðåàëèñòè÷åñêèé ïîòåíöèàë ñëóæèò îáùèì èñòî÷íèêîì

êîððåëÿöèé â îñíîâíîì ñîñòîÿíèè è äâóõíóêëîííûõ

êîðîòêîäåéñòâóþùèõ êîððåëÿöèé. Ðàññ÷èòàííûå ýòèì

ìåòîäîì ßÌÝ 0���-ðàñïàäà îêàçàëèñü ïðèìåðíî íà
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However, matrix elements are not quite the relevant quanti-

ties. Experimentally, half-lives are measured or con-

strained, and the effective Majorana neutrino mass m�� is

the ultimate goal. For m�� equal to 50 meV the calculated

half-lives for double �-decaying nuclei of interest are pre-

sented in figure. We see that the spread of the calculated

half-lives for the given isotope is up to a factor of 4–5.

The improvement of the calculation of the 0���-decay

NMEs is a very important and challenging problem. The

uncertainty associated with the calculation of the 0���-de-

cay NMEs can be diminished by suitably chosen nuclear

probes. Complementary experimental information from re-

lated processes like charge-exchange reactions, muon cap-

ture, and charged current (anti)neutrino–nucleus reactions

is very relevant. A direct confrontation of nuclear structure

models with data from these processes might improve qual-

ity of nuclear structure models. The constrained parameter

space of nuclear models is a promising way to reduce un-

certainty in the calculated 0���-decay NMEs.

The occupancies of valence neutron and proton orbits

determined experimentally by J. Schiffer and collaborators

also represent important constraints for nuclear models

used in the evaluation of the 0���-decay NMEs for the

76 76Ge Se
 transition. Clearly, having the experimental

orbit occupancies available and adjusting the input to fulfill

the corresponding constraint make a difference. Within

QRPA and its generalizations, it was found that it is impor-

tant to choose the variant of the basic method that makes

such comparison meaningful by conserving the average

particle number in the correlated ground state. In [1] the

conclusion was that for the 76Ge 
 76Se transition the ma-

trix element is smaller by 25%, reducing the previously

bothersome difference with the shell model prediction no-

ticeably. It would be very useful to have similar constraints

available also in other systems.

Till now, Miller–Spencer Jastrow short-range correla-

tions (SRC) have been added into the involved two-body

transition matrix elements, changing two neutrons into two

protons, to achieve healing of the correlated wave func-

tions. In [2] the coupled cluster method (CCM) short-range

correlations have been considered. They were obtained as a

solution of the CCM with realistic CD-Bonn and Argonne

V18 interactions. By performing a consistent calculation of

the 0���-decay NMEs in which pairing, ground-state cor-

relations, and short-range correlations originate from the

same realistic NN interaction, namely, from the CD-Bonn

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



20 % áîëüøå, ÷åì â ñòàíäàðòíîì ïîäõîäå, îñíîâàííîì

íà èñïîëüçîâàíèè ÿñòðî-ôóíêöèè.

Âàæíûì òåñòîì äëÿ ÿäåðíûõ ìîäåëåé ÿâëÿåòñÿ

îïèñàíèå ñòðóêòóðû ïðîìåæóòî÷íûõ íå÷åòíî-íå÷åò-

íûõ ÿäåð â ñðàâíåíèè ñ äàííûìè çàðÿäîâî-îáìåííûõ

ðåàêöèé. Íàïðèìåð, çàìêíóòûé ìàòðè÷íûé ýëåìåíò

Mcl
2� , óïðàâëÿþùèé ðàçðåøåííûì äâóõíåéòðèííûì

��-ðàñïàäîì, ìîæåò áûòü îïðåäåëåí èç èçìåðåííûõ ��

ñèëîâûõ ôóíêöèé. Â [8] áûëî ïîêàçàíî, ÷òî ãàìîâ-òåë-

ëåðîâñêàÿ ÷àñòü M 0� ñâÿçàíà ñ Mcl
2� . Òàêàÿ ñâÿçü ñòàíî-

âèòñÿ ïîíÿòíîé, êîãäà ìàòðè÷íûå ýëåìåíòû âûðàæåíû

êàê ôóíêöèè îòíîñèòåëüíîãî ðàññòîÿíèÿ ìåæäó íåé-

òðîíàìè â ïàðå, êîòîðàÿ ïåðåõîäèò â ïàðó ïðîòîíîâ.

Àíàëèç ýòîãî îòíîøåíèÿ ïîçâîëÿåò ïîíÿòü êîíòðàñòè-

ðóþùåå ïîâåäåíèå ýòèõ ìàòðè÷íûõ ýëåìåíòîâ ïðè èç-

ìåíåíèè A è Z, à èìåííî, ÷òî M GT
0� èçìåíÿåòñÿ ìåäëåí-

íî è ïëàâíî, â òî âðåìÿ êàê Mcl
2� äåìîíñòðèðóåò çíà÷è-

òåëüíûå îáîëî÷å÷íûå ýôôåêòû.

Â çàêëþ÷åíèå îòìåòèì, ÷òî èìååòñÿ çíà÷èòåëüíûé

ïðîãðåññ â ïîíèìàíèè èñòî÷íèêîâ íåîïðåäåëåííîñòè â

ðàñ÷åòíûõ ßÌÝ 0���-ðàñïàäà. Îäíàêî äî ñèõ ïîð íå

äîñòèãíóò êîíñåíñóñ ñðåäè òåîðåòèêîâ, êàêîâû ïðà-

âèëüíûå çíà÷åíèÿ ýòèõ ßÌÝ. Òåì íå ìåíåå îáíàäåæè-

âàþùåå ðàçâèòèå îáëàñòè â ïîñëåäíåå âðåìÿ ïîçâîëÿåò

äóìàòü, ÷òî íåîïðåäåëåííîñòü â ßÌÝ 0���-ðàñïàäà áó-

äåò ñóùåñòâåííî óìåíüøåíà.
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and Argonne potentials, matrix elements for the0��� decay

obtained were about 20% larger in magnitude when com-

pared with the traditional approach of using the Miller–

Spencer Jastrow correlations.

An important cross-check for nuclear models would be

to explore the structure of the intermediate odd-odd nuclei

by the charge-exchange reactions. The closure matrix ele-

ment Mcl
2� governing the allowed two-neutrino �� decay

can be determined from the measured �� strength func-

tions. In [8] it was shown that the Gamow–Teller part of

M 0� is related to Mcl
2� . That relation is revealed when these

matrix elements are expressed as functions of the relative

distance between the pair of neutrons that are transformed

into a pair of protons. Analyzing this relation allows us to

understand the contrasting behaviour of these matrix ele-

ments when A and Z are changed, namely, that M GT
0�

changes slowly and smoothly unlike Mcl
2� , which has pro-

nounced shell effects.

In summary, there has been a significant progress in

understanding the source of the spread of calculated NMEs.

Nevertheless, there is no consensus as yet among nuclear

theorists about their correct values and corresponding un-

certainty. However, a recent development in the field is en-

couraging. There is a reason to be hopeful that the

uncertainty will be reduced.
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À. ×åïëàêîâ

Ó÷àñòèå ÎÈßÈ â ýêñïåðèìåíòå ATLAS
íà LHC

Ïðîøåäøèé 2010 ã. áûë ÷ðåçâû÷àéíî óñïåøíûì

äëÿ ýêñïåðèìåíòà ATLAS â ÖÅÐÍ. Ñ ìîìåíòà ðåãèñòðà-

öèè ïåðâîãî ñîáûòèÿ êîëëàáîðàöèÿ ATLAS ïðèñòóïèëà

ê àíàëèçó ïîñòóïàþùåé ñ äåòåêòîðà èíôîðìàöèè. Ïà-

ðàëëåëüíî ñ íàáîðîì äàííûõ ïðîâîäèëñÿ «ââîä â ýêñ-

ïëóàòàöèþ» îñíîâíûõ ñèñòåì äåòåêòîðà. Àíàëèç ñà-

ìûõ ïåðâûõ âçàèìîäåéñòâèé ïîêàçàë âûñîêîå êà÷åñòâî

ìîäåëèðîâàíèÿ óñòàíîâêè: âîññòàíîâëåíèå òðåêîâ ðî-

æäåííûõ ÷àñòèö, èçìåðåíèå ýíåðãèè â ýëåêòðîìàãíèò-

íîì è àäðîííûõ êàëîðèìåòðàõ, èäåíòèôèêàöèÿ ÷àñòèö,

ðåêîíñòðóêöèÿ ñòðóé è ïîòåðÿííîé ýíåðãèè, ðàñïîçíà-

âàíèå ñòðóé îò b-êâàðêîâ áëèçêè ê îæèäàåìûì. Ãîòîâ-

íîñòü ê ðàáîòå áîëüøèíñòâà óçëîâ äåòåêòîðà áûëà íà

óðîâíå 99 %, à ýôôåêòèâíîñòü íàáîðà äàííûõ — íå

õóæå 95 %. Áåç ñáîåâ ðàáîòàëè òðèããåðíàÿ ñèñòåìà è

ïðîãðàììíîå îáåñïå÷åíèå â öåëîì, âêëþ÷àÿ ñèñòåìó

ãðèä. Ñ âûñîêîé òî÷íîñòüþ áûëî ïðîâåäåíî ïîçèöèî-

íèðîâàíèå îòäåëüíûõ ýëåìåíòîâ òðåêîâîé ñèñòåìû, à

ñîîòâåòñòâóþùèå ïîïðàâêè â ïðîãðàììàõ îáðàáîòêè

äàííûõ óëó÷øèëè êà÷åñòâî ðåêîíñòðóêöèè ðåãèñòðèðó-

åìûõ ñîáûòèé. Îáúåì äàííûõ íà êîíåö ãîäà ñîñòàâèë â

ATLAS ïîðÿäêà 50 ïá–1. Íà èìåþùåéñÿ ñòàòèñòèêå, â

öåëîì, íàáëþäàåòñÿ ñîãëàñèå ñ ïðåäñêàçàíèÿìè

Ñòàíäàðòíîé ìîäåëè.

Â Äóáíå àíàëèç äàííûõ ýêñïåðèìåíòà ATLAS âå-

äåòñÿ â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì è â Ëàáîðàòîðèè

ôèçèêè âûñîêèõ ýíåðãèé. Â ãðóïïå ATLAS ËÔÂÝ

àêòèâíàÿ ðàáîòà ñîñðåäîòî÷åíà ñðàçó íà íåñêîëüêèõ íà-

ïðàâëåíèÿõ — ýòî àíàëèç ñòðóéíûõ ñîáûòèé (Í. Ôàäå-

åâ, Á. Øàéõàòäåíîâ), ïîèñê áîçîíà Õèããñà (Ô. Àõìå-

äîâ, Í. Äæàâàäîâ, È. Ïèñàðåâ, À. Ñîëîøåíêî, À. ×åï-

ëàêîâ), ðàçâèòèå ïðîåêòà ìîäåðíèçàöèè æèäêî-
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A. Cheplakov

JINR Team in the ATLAS Experiment
at the LHC

The year 2010 was very successful for the ATLAS ex-

periment, mainly, due to the excellent work which was

done by the LHC operation team. The ATLAS collabora-

tion started the data analysis at the moment the first event

was recorded. The main subsystem commissioning contin-

ued in parallel to the data taking. The analysis revealed

high-quality detector simulation. Tracking, energy mea-

surements in the calorimeters, particles identification, jets

and missing energy reconstruction, and b-tagging were

found as expected. Detector readiness was about 99% and

the data taking efficiency above 95%. Since the beginning

of the experiment the trigger system and software in gener-

al, including GRID, have been providing high-quality data.

The tracking performance allowed its accurate alignment

and improvements in the data reprocessing. By the end of

this year the ATLAS experiment has recorded about fifty of

the inverse picobarn statistics. The obtained statistical data

are generally in good agreement with the predictions of the

Standard Model.

An active analysis of the ATLAS data is conducted at

JINR’s Dzhelepov Laboratory of Nuclear Problems and

Veksler and Baldin Laboratory of High Energy Physics. In

the ATLAS group of VBLHEP we have concentrated on

studying jet events (N. Fadeev and B. Shaikhatdenov) and

searching for the Higgs boson (F. Ahmadov, A. Cheplakov,

N. Javadov, I. Pisarev, A. Soloshenko). We also participate

in the ATLAS liquid-argon calorimeters upgrade pro-

gramme (V. Kukhtin, L. Merkulov). Our physicists take
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àðãîííîãî êàëîðèìåòðà (Â. Êóõòèí, Ë. Ìåðêóëîâ). Ñî-

òðóäíèêè ÎÈßÈ ó÷àñòâóþò â ñåàíñàõ íà LHC íà ñìåíàõ

â êîíòðîëüíîé êîìíàòå èëè â êà÷åñòâå ýêñïåðòîâ (Å. Ëà-

äûãèí), îáåñïå÷èâàþò âûñîêîå êà÷åñòâî è ñòàáèëüíóþ

ðàáîòó óñòàíîâêè, ïðåäñòàâëÿþò ñâîè ðåçóëüòàòû íà ñî-

âåùàíèÿõ ðàáî÷èõ ãðóïï. Âåäåòñÿ îòëàäêà ïàêåòà ïðî-

ãðàìì ÊÕÄ-àíàëèçà àäðîí-àäðîííûõ âçàèìîäåéñòâèé,

ó÷èòûâàþùèõ ðåçóëüòàòû èññëåäîâàíèé ãëóáîêîíå-

óïðóãèõ ïðîöåññîâ ñ ëåïòîíàìè. Ýòîò ïîäõîä ïîçâîëèë

ïîâûñèòü òî÷íîñòü âû÷èñëåíèÿ ñòðóêòóðíûõ ôóíêöèé

è, ñîîòâåòñòâåííî, ñäåëàòü áîëåå íàäåæíûìè òåîðåòè-

÷åñêèå ïðåäñêàçàíèÿ. Â ìàå 2010 ã. íà ïðîõîäèâøåì â

Äóáíå ìåæäóíàðîäíîì ñîâåùàíèè ïî ïîèñêó õèããñîâ-

ñêîãî áîçîíà îò ÎÈßÈ áûëè ïðåäñòàâëåíû äâà äîêëàäà.

Â ÷àñòíîñòè, áûë ïðåäëîæåí íîâûé ïîäõîä äëÿ àíàëèçà

ýêñïåðèìåíòàëüíûõ äàííûõ ñ ïîìîùüþ íåéðîííûõ ñå-

òåé, êîòîðûé ñåé÷àñ àêòèâíî ðàçâèâàåòñÿ â ñîòðóäíè÷å-

ñòâå ñ êîëëåãàìè èç Ãëàçãî (Âåëèêîáðèòàíèÿ). Ñðåäè

äðóãèõ äîñòèæåíèé 2010 ã. ìîæíî îòìåòèòü óñïåøíî

ïðîâåäåííûé íà óñêîðèòåëå Ó-70 â Ïðîòâèíî (ãðóïïà

ïðîô. Ñ. Ï. Äåíèñîâà, ó÷àñòíèêè èç Äóáíû, Ìþíõåíà,

Àðèçîíû, Òîðîíòî, Êîøèöå) ñåàíñ îáëó÷åíèÿ

ìèíè-ìîäóëåé æèäêîàðãîííûõ êàëîðèìåòðîâ ATLAS,

ïðîäåìîíñòðèðîâàâøèé âîçìîæíîñòü èõ ïðèìåíåíèÿ

íà HI-LHC ñ áîëüøåé èíòåíñèâíîñòüþ è, âîçìîæíî,

ýíåðãèåé ïðîòîííûõ ïó÷êîâ.
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part in real data taking (sitting shifts in the ATLAS control

room and working as experts, like E. Ladygin), checking

the data quality, providing stable operation of the detector,

and presenting reports at the group working meetings. The

software package of the QCD analysis of hadron–hadron

interactions has been developed that accounts for the re-

search results of deep-inelastic processes with leptons. It

will reduce systematic uncertainties in the reconstruction of

structure functions and will make theoretical predictions

more valuable. In May 2010, Dubna held the ATLAS inter-

national workshop on Higgs boson search. JINR scientists

presented two reports. In particular, new spin-related vari-

ables were proposed for the data analysis based on the

neural network approach. This analysis is conducted in col-

laboration with Glasgow colleagues. A successful run at the

U-70 accelerator in Protvino should be mentioned among

other achievements of the ATLAS group at VBLHEP. To-

gether with our colleagues from Professor S. Denisov’s

group from Dubna, Munich, Arizona, Kosice, and Toronto,

JINR scientists have tested a set of specially constructed

minimodules of the liquid-argon calorimeter of ATLAS.

The abilities of modules were demonstrated to sustain a

high intensity proton beam from HI-LHC which will work,

perhaps, at higher proton beam energies.
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Í. À. Êîëòîâàÿ, Í. È. Æó÷êèíà, Í. À. Êîëòîâîé, Å. Ãëèíêîâà,

Þ. Êðàé÷îâè÷

Ìåæäóíàðîäíûé ïðîåêò ËÐÁ ÎÈßÈ –
Óíèâåðñèòåò èì. ß. Êîìåíñêîãî (Áðàòèñëàâà)

Äàâíÿÿ äðóæáà ñâÿçûâàåò ÎÈßÈ è íàó÷íûå êîëëåê-

òèâû Ñëîâàêèè. Â ãðóïïå ðàäèàöèîííîé ãåíåòèêè íèç-

øèõ ýóêàðèîò Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè

ñîâìåñòíî ñ ó÷åíûìè èç Ñëîâàêèè âåäóòñÿ ðàáîòû ïî

èçó÷åíèþ ìåõàíèçìîâ äåéñòâèÿ ðàäèàöèè íà îäíîêëå-

òî÷íûå äðîææè Saccharomyces cerevisiae. Ñ 2008 ã. íî-

âûì îáúåêòîì, ïðèìåíÿåìûì â èññëåäîâàíèÿõ, ñòàëà

âîäîðîñëü Euglena, îáðàçåö êîòîðîé áûë ïðèâåçåí â

ËÐÁ ñîòðóäíèöåé Èíñòèòóòà êëåòî÷íîé áèîëîãèè ôà-

êóëüòåòà åñòåñòâåííûõ íàóê Óíèâåðñèòåòà èì. ß. Êî-

ìåíñêîãî (Áðàòèñëàâà) Å. Ãëèíêîâîé âî âðåìÿ î÷åðåä-

íîé åæåãîäíîé êîìàíäèðîâêè â Äóáíó.

Îäíîêëåòî÷íàÿ âîäîðîñëü Euglena ïî ñðàâíåíèþ ñ

âûñøèìè ðàñòåíèÿìè îáëàäàåò ìíîãèìè ïðåèìóùå-

ñòâàìè ïðè èçó÷åíèè êàê ÿäåðíîé, òàê è âíåÿäåðíîé íà-

ñëåäñòâåííîñòè. Åå âåãåòàòèâíûå êëåòêè ñîäåðæàò îäíî

ãàïëîèäíîå ÿäðî, îêîëî 10–15 õëîðîïëàñòîâ è ìíîãî÷è-

ñëåííûå ìèòîõîíäðèè. Ïðè÷åì ÿäðî, õëîðîïëàñòû è

ìèòîõîíäðèè èìåþò ñâîè ñîáñòâåííûå ãåíîìû. Ýòîò

îðãàíèçì ìîæíî âûðàùèâàòü íà ñèíòåòè÷åñêîé ñðåäå.

Ñ íèì ìîæíî ðàáîòàòü, èñïîëüçóÿ ñòàíäàðòíûå ìèêðî-

áèîëîãè÷åñêèå ìåòîäû. Âèäû Euglena, îñîáåííî

E. gracilis, íàèáîëåå øèðîêî èñïîëüçóþòñÿ ñðåäè îäíî-

êëåòî÷íûõ ýóêàðèîòè÷åñêèõ îðãàíèçìîâ äëÿ ôèçèîëî-

ãè÷åñêèõ è áèîõèìè÷åñêèõ èññëåäîâàíèé; íåäàâíî íà-

÷àòî èõ èñïîëüçîâàíèå â ðàäèîáèîëîãè÷åñêèõ èññëåäî-

âàíèÿõ [1–3]. Àíàëèç çàâèñèìîñòè îòíîñèòåëüíîé

áèîëîãè÷åñêîé ýôôåêòèâíîñòè (ÎÁÝ) îò ËÏÝ ïðè îá-

ëó÷åíèè êëåòîê çàðÿæåííûìè ÷àñòèöàìè ðàçëè÷íûõ

ýíåðãèé â äèàïàçîíå äîç äî 400 Ãð ïîêàçàë, ÷òî ïèê
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N. A. Koltovaya, N. I. Zhuchkina, N. A. Koltovoy, E. Hlinkova, J. Krajcovic

An International Project between LRB and
Comenius University (Bratislava)

There is an old friendship between JINR and research

teams in Slovakia. At the Group of Radiation Genetics of

Lower Eukaryotes of the Laboratory of Radiation Biology

(LRB), mechanisms of the effect of radiation on the single-

celled yeast Saccharomyces cerevisiae are studied together

with researchers from Slovakia. It has become a tradition

that Elena Hlinkova from the Institute of Cell Biology of

the Faculty of Natural Sciences at Comenius University

(Bratislava) comes every year on an assignment to LRB. In

2008, she brought here a new species, the Euglena alga,

which has become a new object for research.

Compared to the higher plants, the single-celled Eu-

glena alga has many advantages as regards studying both

nuclear and extra-nuclear heredity. Its vegetative cells con-

tain one haploid nucleus, 10–15 chloroplasts, and numer-

ous mitochondria. The nucleus, chloroplasts, and mito-

chondria have their own genomes. This organism can be

grown in a synthetic medium. It is possible to use standard

microbiological methods. In physiological and biochemi-

cal research, Euglena species, especially E. gracilis, are the

most widely used single-celled eukaryotic organisms; they

have recently begun to be used in radiobiological research

[1–3]. The analysis of the relative biological effectiveness

(RBE) dependence on linear energy transfer (LET) for the

irradiation of cells with charged particles of different ener-

gies in a dose range up to 400 Gy showed that the RBE peak

for Euglena is located about 196 keV/�m. Taking into ac-

count the relatively higher radioresistance of Euglena to

heavy ions, it is regarded as an acceptable choice of the bio-

logical component for the production of oxygen and food in
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ÎÁÝ äëÿ Euglena íàõîäèòñÿ â îáëàñòè 196 êýÂ/ìêì.

Ó÷èòûâàÿ îòíîñèòåëüíî áîëåå âûñîêóþ ðåçèñòåíò-

íîñòü ê îáëó÷åíèþ òÿæåëûìè èîíàìè, Euglena ðàññìà-

òðèâàþò êàê ïðèåìëåìûé âàðèàíò â êà÷åñòâå áèîëîãè-

÷åñêîé êîìïîíåíòû äëÿ ïðîèçâîäñòâà êèñëîðîäà è

ïèùè â çàìêíóòûõ ñèñòåìàõ êîñìè÷åñêèõ ñòàíöèé. Â

ñâÿçè ñ ýòèì âîçðàñòàåò èíòåðåñ ê ðàäèîáèîëîãè÷åñêèì

õàðàêòåðèñòèêàì âîäîðîñëè. Â ËÐÁ èçó÷àëè äåéñòâèå

ìàëûõ äîç èîíèçèðóþùåé ðàäèàöèè íà Euglena gracilis.

Äëÿ âûÿâëåíèÿ ýôôåêòîâ äåéñòâèÿ èçëó÷åíèÿ íà

êëåòêè âîäîðîñëè ïðîâåëè íåñêîëüêî òåñòîâ, â òîì ÷è-

ñëå îöåíêó ñêîðîñòè ðîñòà è äîëè æèçíåñïîñîáíûõ êëå-

òîê ïîñëå îáëó÷åíèÿ. Ñóñïåíçèè êëåòîê âîäîðîñëè,

ñèíõðîíèçîâàííûå â ðàííåé ñòàöèîíàðíîé ôàçå êëå-

òî÷íîãî ðîñòà, îáëó÷àëè ãàììà-ëó÷àìè (60Ñî) â äîçàõ

äî 100 Ãð è âûñåâàëè íà òâåðäóþ ïèòàòåëüíóþ ñðåäó.

Àíàëèçèðîâàëè âûæèâàåìîñòü è èçìåíåíèÿ â ìîðôîëî-

ãèè êëåòîê è êîëîíèé. Âûæèâàåìîñòü ñòàöèîíàðíûõ

7 ñóòî÷íûõ êóëüòóð ñèëüíî çàâèñåëà îò ãåíîòèïà îáëó-

÷åííûõ âîäîðîñëåé. LD50 äëÿ íåìóòàíòíûõ êëåòîê

E. gracilis ñîñòàâèëà 100 Ãð. Îáëó÷åíèå â äîçàõ äî 10 Ãð

îêàçûâàëî ñòèìóëèðóþùèé ýôôåêò.

Îêðàñêà êëåòîê ðàçëè÷íûìè êðàñèòåëÿìè è èñ-

ïîëüçîâàíèå ñîâðåìåííîãî êîíôîêàëüíîãî ôëóîðåñ-

öåíòíîãî ìèêðîñêîïà Nikon-Ecllipse 80i (ÍÈÈ ÑÏ

èì. Í. Â. Ñêëèôîñîâñêîãî, Ìîñêâà) ïîçâîëèëè âûÿâèòü

ñòðóêòóðíûå îñîáåííîñòè ãèáíóùèõ êëåòîê. Ìåòèëå-

íîâûé ñèíèé (ÌÑ) îòíîñèòñÿ ê ÿäåðíûì êðàñèòåëÿì, ê

ãðóïïå «îñíîâíûõ» èëè «êàòèîííûõ», êîòîðûå îáðàçó-

þò ñ íóêëåèíîâûìè êèñëîòàìè è êèñëûìè áåëêàìè

ÿäðà ñîëåîáðàçíûå ñîåäèíåíèÿ. Ïðè îêðàøèâàíèè ÌÑ
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the closed systems of the space stations. In this connection,

there is a growing interest in the radiobiological character-

istics of this alga. At LRB, the effect of low doses of ioniz-

ing radiation on Euglena gracilis has been studied.

Several tests were conducted to determine the effect of

radiation on the cells. The tests included an evaluation of

the growth rate and the share of the viable cells after irradi-

ation. Suspensions of the cells were synchronized at an

early stationary phase of cell growth; irradiated with 60Co

gamma rays at doses up to 400 Gy, and sowed onto a solid

nutrient medium. The survival rate and changes in the mor-

phology of cells and colonies were analyzed. The survival

rate of stationary seven 24-hour cultures strongly depended

on the genotype of the irradiated algae. For nonmutant

E. gracilis cells, the LD50 was 100 Gy. Irradiation at up to

10 Gy had a stimulating effect.

The use of different dyes to stain the cells and a mod-

ern confocal fluorescent microscope (Nikon Eclipse 80i at

the Sklifosovsky Scientific Research Institute of First Aid,

Moscow) allowed revealing the structural features of the

dying cells. Methylene blue (MB) belongs to the nuclear

dyes — to their base or cation group, which form salt-like

compounds. In the course of staining, MB penetrates into

the damaged cells. It stains the dead cells blue (back cover

of the book, the middle row, a confocal fluorescent Nikon

Eclipse 80i microscope, �100).

MB staining allowed the detection of the cell lesions

that are accompanied by cell wall disruption and leakage of

cytoplasm and chlorophyll from cells. This explained the

earlier observed phenomenon of medium enrichment by

the protein fraction after irradiation. This form of death is

typical of necrosis. The realization of the necrotic process-

es requires some time because the share of the necrotic cells

is not great immediately after irradiation, but it significant-

ly increases when staining is performed four days after. In

the latter case, the cells apparently had enough time for

lesion fixation (Fig. 1).
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Å. Ãëèíêîâà ðàáîòàåò ñ îáëó÷åííûìè êóëüòóðàìè

â ëàìèíàðíîì áîêñå ËÐÁ

E. Hlinkova is working on irradiated cultures

in an LRB laminar box



êðàñèòåëü ïðîíèêàåò â ïîâðåæäåííûå êëåòêè. Ìåðòâûå

êëåòêè îêðàøèâàþòñÿ ÌÑ â òåìíî-ñèíèé öâåò (ñì. c. 4

îáëîæêè, ñíèìêè â ñðåäíåì ðÿäó, ñäåëàííûå ñ ïîìî-

ùüþ êîíôîêàëüíîãî ôëóîðåñöåíòíîãî ìèêðîñêîïà

Nikon-Ecllipse 80i, îáúåêòèâ �100).

Îêðàñêà êëåòîê ÌÑ ïîçâîëèëà âûÿâèòü ïîâðåæäå-

íèÿ êëåòîê, ñîïðîâîæäàþùèåñÿ íàðóøåíèåì êëåòî÷-

íîé ñòåíêè è âûòåêàíèåì öèòîïëàçìû è õëîðîôèëëà èç

êëåòîê. Ýòîò ôàêò îáúÿñíÿë ðàíåå íàáëþäàåìîå ÿâëå-

íèå îáîãàùåíèÿ ñðåäû áåëêîâîé ôðàêöèåé ïîñëå îáëó-

÷åíèÿ. Òàêàÿ ôîðìà ãèáåëè êëåòîê õàðàêòåðíà äëÿ íå-

êðîçà. Äëÿ ðåàëèçàöèè íåêðîòè÷åñêèõ ïðîöåññîâ òðå-

áóåòñÿ âðåìÿ, ïîñêîëüêó íåïîñðåäñòâåííî ïîñëå îáëó-

÷åíèÿ äîëÿ íåêðîòè÷åñêèõ êëåòîê íåâåëèêà è ñóùå-

ñòâåííî âîçðàñòàåò ïðè îêðàøèâàíèè ÷åðåç 4 ñóò.

Ïî-âèäèìîìó, â ïîñëåäíåì ñëó÷àå êëåòêàì òðåáóåòñÿ

äîïîëíèòåëüíîå âðåìÿ, äîñòàòî÷íîå äëÿ ôèêñàöèè ïî-

âðåæäåíèÿ (ðèñ. 1).

Ïîìèìî ÌÑ, èñïîëüçîâàëè òàêæå ôëóîðåñöåíòíûå

êðàñèòåëè — àêðèäèíîâûé îðàíæåâûé (ÀÎ) è ïðîïè-

äèóì éîäèä (ÏÈ), ïîçâîëÿþùèå âûÿâèòü êëåòêè, ãè-

áåëü êîòîðûõ îáóñëîâëåíà íåêðîçîì. Ïðè îêðàñêå ÀÎ
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Ðèñ. 1. Îêðàñêà îáëó÷åííûõ êëåòîê Euglena gracillis ìåòèëåíîâûì ñèíèì ñðàçó ïîñëå îáëó÷åíèÿ (à) è ñïóñòÿ 4 ñóò (á). Egb — êëåò-
êè, îêðàøåííûå â òåìíî-ñèíèé öâåò, Egv — êëåòêè ñ ðàçðóøåííîé ìåìáðàíîé, Eglb — êëåòêè, îêðàøåííûå â áëåäíî-ãîëóáîé öâåò,

Egw — íåîêðàøåííûå êëåòêè

Fig. 1. Staining irradiated Euglena gracilis cells with methylene blue: cells stained dark blue (Egb); cells with the disrupted membrane
(Egv); cells stained light blue (Eglb); nonstained cells (Egw) — immediately after irradiation ( a) and four days after (b)

Ðèñ. 2. Îêðàñêà àêðèäèíîâûì îðàíæåâûì è ïðîïèäèóì éîäèäîì êëåòîê Euglena gracilis (à) è ìóòàíòà W10 (á) ñðàçó ïîñëå îáëó÷å-
íèÿ: r — êðàñíûå; o — îðàíæåâûå; lgr — áëåäíî-êðàñíî-çåëåíûå

Fig. 2. Staining Euglena gracilis cells (a) and W10 mutants (b) with acridine orange and propidium iodide immediately after irradiation: red
(r), orange (o), and light red-green (lgr)



ìîæíî âûäåëèòü 3 òèïà êëåòîê: êðàñíûå, ñëåãêà îêðà-

øåííûå îðàíæåâûå è çåëåíûå (ñì. ñ. 4 îáëîæêè, íèæ-

íèé ðÿä ñíèìêîâ, êîíôîêàëüíûé ôëóîðåñöåíòíûé ìè-

êðîñêîï Nikon-Ecllipse 80i, ôèëüòð 520 íì, îáúåêòèâ

�100). Ìåðòâûå êëåòêè îêðàøèâàþòñÿ â êðàñíûé öâåò,

æèâûå — â çåëåíûé. ÏÈ òàêæå îêðàøèâàåò ìåðòâûå

êëåòêè â êðàñíûé öâåò.

Ïðè èñïîëüçîâàíèè ôëóîðîõðîìîâ ñòîëêíóëèñü ñ

òåì ôàêòîì, ÷òî íåìóòàíòíûå è ìóòàíòíûå êëåòêè

W10, óòðàòèâøèå õëîðîôèëë, îêðàøèâàëèñü ïî-ðàçíî-

ìó (ðèñ. 2).

Â äàëüíåéøåé ðàáîòå ïëàíèðóåòñÿ èñïîëüçîâàíèå

äîïîëíèòåëüíûõ ìàðêåðîâ äëÿ áîëåå òî÷íîãî îïðåäåëå-

íèÿ ìåõàíèçìà ãèáåëè êëåòîê, íàïðèìåð, ñîáûòèé íå-

êðîçà è àïîïòîçà. Èõ îòëè÷èå ñîñòîèò â òîì, ÷òî ïðè

àïîïòîçå ðàçðóøåíèå êëåòîê ïðîèñõîäèò âíóòðè êëå-

òî÷íîé ìåìáðàíû, à ïðè íåêðîçå ïðîèñõîäèò ðàçðûâ

êëåòî÷íîé ñòåíêè, ñîïðîâîæäàþùèéñÿ âûáðîñîì

ñîäåðæèìîãî êëåòêè âî âíåøíþþ ñðåäó.
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Besides MB, fluorescent dyes were also used: acridine

orange (AO) and propidium iodide (PI). They allow detect-

ing cells that died by necrosis. As regards AO staining,

three types of cells can be identified: red, light orange, and

green (back cover of the book, the bottom row, a confocal

fluorescent Nikon Eclipse 80i microscope, �100 and a

520-nm filter). The dead cells are stained red; alive, green.

PI also stains the dead cells red.

In the use of fluorochromes, nonmutant and mutant

W10 cells which lost chlorophyll were stained differently

(Fig. 2).

In further research, it is planned to use additional

markers for more precise determination of the cell death

mechanism — for example, necrosis and apoptosis events.

These two types of cell death differ in that during apoptosis,

cell destruction happens within the cell membrane, while

during necrosis, the cell wall bursts and the cell contents get

ejected into the environment.
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Å. À. Ïåðøèíà

ÈÍÈÑ â XXI â.

Â 2010 ã. Ìåæäóíàðîäíàÿ ñèñòåìà ÿäåðíîé èíôîð-

ìàöèè (ÈÍÈÑ) îòìåòèëà ñâîé ñîðîêàëåòíèé þáèëåé.

ÈÍÈÑ — âåäóùàÿ èíôîðìàöèîííàÿ ñèñòåìà â îáëàñòè

ìèðíîãî èñïîëüçîâàíèÿ àòîìíîé ýíåðãèè, êîòîðîé

îïåðèðóåò ÌÀÃÀÒÝ (Âåíà, Àâñòðèÿ). Áàçà äàííûõ

ÈÍÈÑ ñîçäàåòñÿ ñ 1970 ã. ñòðàíàìè-ó÷àñòíèöàìè

ÈÍÈÑ, à òàêæå ðÿäîì ìåæäóíàðîäíûõ îðãàíèçàöèé. Ê

íàñòîÿùåìó âðåìåíè ýòî 123 ãîñóäàðñòâà è 24

ìåæäóíàðîäíûå îðãàíèçàöèè.

Îñíîâíûå èíôîðìàöèîííûå ïðîäóêòû ÈÍÈÑ —

ðåôåðàòèâíàÿ áèáëèîãðàôè÷åñêàÿ áàçà äàííûõ è ïîë-

íîòåêñòîâàÿ áàçà äàííûõ òðóäíîäîñòóïíîé ëèòåðàòóðû.

Áèáëèîãðàôè÷åñêàÿ áàçà äàííûõ ñîäåðæèò áîëåå 3 ìëí

áèáëèîãðàôè÷åñêèõ îïèñàíèé, äåñêðèïòîðíûõ îïèñà-

íèé è ðåôåðàòîâ ê æóðíàëüíûì ñòàòüÿì, íàó÷íî-òåõíè-

÷åñêèì îò÷åòàì, òðóäàì êîíôåðåíöèé, êíèãàì, ïàòåí-

òàì, äèññåðòàöèÿì, çàêîíîäàòåëüíûì àêòàì, ñòàíäàð-

òàì, âåá-äîêóìåíòàì íà 63 ÿçûêàõ ìèðà ïî òàêèì

ðàçäåëàì, êàê ÿäåðíàÿ ôèçèêà, ôèçèêà ÷àñòèö, íåéòðîí-

íàÿ ôèçèêà, óñêîðèòåëè è ÿäåðíûå ðåàêòîðû, ôèçèêà

êîíäåíñèðîâàííûõ ñðåä, òåõíèêà ôèçè÷åñêîãî ýêñïåðè-

ìåíòà, ìàòåìàòèêà, áèîôèçèêà, ðàäèîõèìèÿ, íàíîòåõ-

íîëîãèè, àñòðîôèçèêà, ÿäåðíàÿ ìåäèöèíà è ò. ä., è

åæåãîäíî ïîïîëíÿåòñÿ áîëåå ÷åì íà 100 òûñ. äîêóìåí-

òîâ. Ïîëíîòåêñòîâàÿ êîëëåêöèÿ íàñ÷èòûâàåò áîëåå

690 òûñ. äîêóìåíòîâ, à åå åæåãîäíîå ïîïîëíåíèå

ñîñòàâëÿåò 25 òûñ. äîêóìåíòîâ. Â áàçå äàííûõ ÈÍÈÑ

ìîæíî íàéòè ðåäêèå äîêóìåíòû, ïîëíûé òåêñò êîòîðûõ

áûë ñîõðàíåí òîëüêî ÈÍÈÑ.

ÎÈßÈ ÿâëÿåòñÿ ó÷àñòíèöåé ÈÍÈÑ ñ 1973 ã., ðåãó-

ëÿðíî ïðåäîñòàâëÿÿ â áàçó äàííûõ ñèñòåìû ñâîþ èí-

ôîðìàöèþ è îáåñïå÷èâàÿ ñâîèõ ñîòðóäíèêîâ äîñòóïîì

ê èíôîðìàöèîííûì ðåñóðñàì ÈÍÈÑ. Ñåêðåòàðèàò

ÈÍÈÑ íåîäíîêðàòíî îòìå÷àë âûñîêîå êà÷åñòâî ðàáîòû

íàøèõ ñïåöèàëèñòîâ. Ñîòðóäíèêè ñëóæáû ÈÍÈÑ

ÎÈßÈ ïðèíèìàþò ó÷àñòèå â ðàçëè÷íûõ êóðñàõ è

ñîâåùàíèÿõ ÌÀÃÀÒÝ ïî ÈÍÈÑ.

28–29 îêòÿáðÿ 2010 ã. â ÌÀÃÀÒÝ ïðîâîäèëîñü 35-å

Êîíñóëüòàòèâíîå ñîâåùàíèå ïðåäñòàâèòåëåé ïî ñâÿçè ñ

ÈÍÈÑ, íà êîòîðîì ïðèñóòñòâîâàë è ñîòðóäíèê öåíòðà
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E. A. Pershina

INIS in the 21st Century

In 2010, the International Nuclear Information System

(INIS) celebrated its 40th anniversary. INIS is the leading

information system on the peaceful uses of nuclear science

and technology, operated by the IAEA (Vienna, Austria).

The INIS Database has been created since 1970 by the INIS

member states and a number of international organizations.

At the moment, they are 123 states and 24 international

organizations.

The major INIS products include a bibliographic data-

base and full-text collection of nonconventional literature

(NCL). The bibliographic database contains over 3 million

bibliographic citations and abstracts of journal articles, sci-

entific and technical reports, conference proceedings,

books, patents, theses, laws, standards and regulations,

web-documents in 63 languages on nuclear physics, parti-

cle physics, neutron physics, accelerators and nuclear reac-

tors, condensed matter physics, instrumentation, mathe-

matics, biophysics, radiochemistry, nanotechnologies, as-

trophysics, nuclear medicine, etc. and has an annual in-

crease of more than 100 thousand documents. The full-text

NCL collection comprises over 690 thousand documents

and has an annual average increase of 25 thousand docu-

ments. The INIS Database includes rare documents the full

text of which has been preserved solely by INIS.

JINR has been an INIS member since 1973, regularly

contributing its information to the INIS Database and pro-

viding access to the INIS information resources within the

Institute. The INIS Secretariat has repeatedly acknowl-

edged the high competence of the JINR INIS specialists.

The staff of the JINR INIS Centre participate in INIS semi-

nars and meetings organized by the IAEA.

On 28–29 October 2010, the 35th Consultative Meet-

ing of INIS Liaison Officers was organized at the IAEA.

Participating in the event was a representative of the JINR

INIS Centre. The meeting was partly dedicated to the cele-

bration of the 40th anniversary. Results of decades-long ac-
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ÈÍÈÑ ÎÈßÈ. Ñîâåùàíèå áûëî îò÷àñòè ïðèóðî÷åíî ê

îòìå÷àåìîìó þáèëåþ. Ïîäâîäèëèñü èòîãè ìíîãîëåò-

íåé ðàáîòû, îáñóæäàëèñü òåêóùèå ðàáî÷èå âîïðîñû,

ïëàíû íà áóäóùåå è ïåðñïåêòèâû ðàçâèòèÿ ÈÍÈÑ. Ãëà-

âà ñåêöèè ÈÍÈÑ Äîáðèöà Ñàâè÷ ïîä÷åðêèâàë öåííîñòü

ñîáðàííûõ çà äîëãèå ãîäû ôîíäîâ ÈÍÈÑ, êîòîðûå

îáåñïå÷àò ïðî÷íûé ôóíäàìåíò äëÿ åå óñïåøíîãî ðàçâè-

òèÿ â äàëüíåéøåì: «Áîãàòîå ïðîøëîå ãàðàíòèðóåò ïðî-

öâåòàþùåå áóäóùåå». Çàìåñòèòåëü ãåíåðàëüíîãî äè-

ðåêòîðà è ãëàâà Äåïàðòàìåíòà ÿäåðíîé ýíåðãåòèêè

ÌÀÃÀÒÝ Þðèé Ñîêîëîâ ïîäòâåðäèë îæèäàíèÿ

ÌÀÃÀÒÝ àêòèâíîãî ðîñòà ÿäåðíîé ýíåðãåòèêè. Ïî åãî

ìíåíèþ, ÿäåðíàÿ èíôîðìàöèîííàÿ èíôðàñòðóêòóðà

áóäåò âàæíûì ýëåìåíòîì íàöèîíàëüíûõ ïðîãðàìì â

îáëàñòè ÿäåðíîé ýíåðãåòèêè.

ÈÍÈÑ, ïðåæäå âñåãî, èñòî÷íèê íàäåæíîé, äîñòî-

âåðíîé èíôîðìàöèè â îáëàñòè ìèðíîãî èñïîëüçîâàíèÿ

ÿäåðíîé ýíåðãèè. Ýòî âûñîêîñïåöèàëèçèðîâàííûé èí-

ôîðìàöèîííûé ðåñóðñ, êîòîðûé îáåñïå÷èâàåò âûñîêèé

óðîâåíü ðåëåâàíòíîñòè ïîèñêîâûõ çàïðîñîâ. Ïîèñê â

ÈÍÈÑ ïîçâîëÿåò èçáåæàòü èíôîðìàöèîííîãî øóìà, ñ

êîòîðûì ìîæíî ñòîëêíóòüñÿ ïðè îáû÷íîì ïîèñêå â

ñåòè Èíòåðíåò.

ÈÍÈÑ íåïðîñòî ñðàâíèòü ñ äðóãèìè èíôîðìàöè-

îííûìè ñèñòåìàìè è áàçàìè äàííûõ, êàæäàÿ èç êîòî-

ðûõ çàíèìàåò ñâîå îñîáîå ìåñòî, èìåÿ óíèêàëüíóþ òå-

ìàòè÷åñêóþ íàïðàâëåííîñòü è îõâàò èíôîðìàöèè.

ÈÍÈÑ íàñòîëüêî æå íåïîâòîðèìà. Óíèêàëüíû è ïî-

òðåáíîñòè ïîëüçîâàòåëåé â êàæäûé ìîìåíò âðåìåíè.

Îöåíèòü âîçìîæíîñòè è ïîëåçíîñòü ñèñòåìû äëÿ ñåáÿ

ìîæåò êàæäûé, åñëè âîñïîëüçóåòñÿ åå óñëóãàìè. Ñî-

ãëàñíî äàííûì Ñåêðåòàðèàòà ÈÍÈÑ â ÌÀÃÀÒÝ, ÎÈßÈ

âñåãäà àêòèâíî ïîëüçîâàëñÿ áàçîé äàííûõ ÈÍÈÑ. Ëþ-

áûå êîììåíòàðèè è ïðåäëîæåíèÿ ñî ñòîðîíû

ïîëüçîâàòåëåé ÈÍÈÑ â ÎÈßÈ áóäóò èíòåðåñíû è

âíèìàòåëüíî âûñëóøàíû ñîòðóäíèêàìè öåíòðà ÈÍÈÑ.

Ðàçëè÷íûå îòçûâû îá ÈÍÈÑ ïîñòóïàþò ñî ñòîðî-

íû ýêñïåðòîâ â îáëàñòè ÿäåðíîé ýíåðãåòèêè ñî âñåãî
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tivities were reviewed; current working issues, plans for the

future, and perspectives for INIS development were dis-

cussed. Dobrica Savic, Head of the INIS Unit, underlined

the preciousness of the INIS collections accumulated over

many years, which are to ensure a solid foundation for suc-

cessful development of INIS in future: «Rich past guaran-

tees prosperous future». Deputy Director-General Yuri

Sokolov, Head of the IAEA Department of Nuclear Energy,

confirmed the expectations of the IAEA regarding the

growth of nuclear energy. In his opinion, nuclear informa-

tion infrastructure will be an important element of national

nuclear power programmes.

INIS, first and foremost, is a source of reliable, trusted

information on peaceful uses of nuclear energy. It is a high-

ly specialized pool of information that provides high rele-

vance of searches. Search in INIS allows one to avoid in-

formation noise that can be encountered when performing

an ordinary search on the Internet.

It is not so simple to compare INIS with other informa-

tion systems and databases because each of them holds a
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ßïîíèè Ø. Òàêàãè

Vienna, 28 October.
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Centre E. Pershina and INIS Liaison

Officer for Japan Sh.Takagi



ìèðà. «Ìû ïîëüçóåìñÿ ÈÍÈÑ, êîãäà íåîáõîäèìî ñîâåð-

øåíñòâîâàíèå òåõíîëîãèé», — ïîÿñíÿåò Äìèòðèé Ëî-

áà÷, ãëàâíûé ãîñóäàðñòâåííûé èíñïåêòîð ïî ÿäåðíîé è

ðàäèàöèîííîé áåçîïàñíîñòè Ìèíèñòåðñòâà ïî ÷ðåçâû-

÷àéíûì ñèòóàöèÿì Ðåñïóáëèêè Áåëîðóññèè. «Ïîëüøà

î÷åíü öåíèò ÈÍÈÑ çà ñîäåéñòâèå ñîòðóäíè÷åñòâó, ïî-

ìîùü â ðàçâèòèè ïîëüñêîé ÿäåðíîé íàóêè è òåõíîëîãèé

è îáìåíå èìè âî âñåì ìèðå, — c áëàãîäàðíîñòüþ îòçû-

âàåòñÿ îá ÈÍÈÑ Ñòàíèñëàâ Ëàòåê, äèðåêòîð Äåïàðòà-

ìåíòà îáðàçîâàíèÿ è îáùåñòâåííîé èíôîðìàöèè Íàöè-

îíàëüíîãî àãåíòñòâà ïî àòîìíîé ýíåðãèè Ïîëüøè. —

Íàäåþñü, íàøå ñîòðóäíè÷åñòâî áóäåò òåñíûì è òîãäà,

êîãäà Ïîëüøà âñòóïèò â ñâîþ íîâóþ ÿäåðíóþ ýðó —

ñòðîèòåëüñòâî ïåðâîé ÀÝÑ». Î ñâîåì îïûòå âçàèìî-

äåéñòâèÿ ñ ÈÍÈÑ ðàññêàçûâàåò Êðèñòåí Ñìèò, ðóêîâî-

äèòåëü ïðîãðàììû Êîîðäèíàöèîííîãî öåíòðà Âñåìèð-

íîãî ÿäåðíîãî óíèâåðñèòåòà: «Ìíå íåîáõîäèìî áûëî

óçíàòü, êòî ðàáîòàåò íàä ïðîãðàììàìè ñðåäíåøêîëüíî-

ãî îáðàçîâàíèÿ â îáëàñòè ÿäåðíîé íàóêè è òåõíèêè ïî

âñåìó ìèðó. ß ñìîã ïðîñìîòðåòü òðóäû êîíôåðåíöèé,

ñîäåðæàùèå òó ñàìóþ èíôîðìàöèþ, êîòîðóþ è

íàäåÿëñÿ íàéòè, íî íå ñìîã áû ïîëó÷èòü äðóãèì ñïîñî-

áîì. ÈÍÈÑ îêàçàëàñü ÷ðåçâû÷àéíî ïîëåçíîé â îïðåäå-

ëåííîé ÷àñòè ìîèõ ïðîãðàììíûõ èññëåäîâàíèé».

Ñðåäè ïîñëåäíèõ øàãîâ, ïðåäïðèíÿòûõ Ñåêðåòà-

ðèàòîì ÈÍÈÑ â ïëàíå ïðåäîñòàâëåíèÿ íîâûõ âîçìîæ-

íîñòåé ïîëüçîâàòåëÿì, îòêðûòèå â 2009 ã. áåñïëàòíîãî

äîñòóïà â áèáëèîãðàôè÷åñêóþ áàçó äàííûõ è ñâîáîä-

íîãî äîñòóïà ê ïîëíîòåêñòîâûì äîêóìåíòàì ÈÍÈÑ äëÿ

âñåõ ïîëüçîâàòåëåé ñåòè Èíòåðíåò. Ñðåäè âàæíûõ óñî-

âåðøåíñòâîâàíèé ïîèñêîâîé ñèñòåìû — âîçìîæíîñòü

îñóùåñòâëÿòü ïîëíîòåêñòîâûé ïîèñê. Ïðèÿòíûì øòðè-

õîì ê îáùåé êàðòèíå ìîæíî ñ÷èòàòü ñîçäàíèå âèäæåòà

ÈÍÈÑ, êîòîðûé îáåñïå÷èò áûñòðûé äîñòóï ê áàçå äàí-

íûõ ÈÍÈÑ ñ ëþáîãî âåá-ñàéòà (åñëè áóäåò óñòàíîâëåí

íà ñàéòå åãî àäìèíèñòðàòîðàìè).

Ïîèñê â áèáëèîãðàôè÷åñêîé áàçå äàííûõ ÈÍÈÑ

îñóùåñòâëÿåòñÿ ñ ïîìîùüþ óäîáíîé ïîèñêîâîé ñèñòå-

ìû, ðàñïîëàãàþùåé ñðåäñòâàìè êàê ïðîñòîãî, òàê è

ñëîæíîãî ïîèñêà. Ñèñòåìà ïîääåðæèâàåò óíèêàëüíûé

ìíîãîÿçû÷íûé òåçàóðóñ, èçäàííûé íà 7 ÿçûêàõ, â òîì

÷èñëå è íà ðóññêîì. Äåñêðèïòîðû èç òåçàóðóñà ïîìîãóò

ïîëüçîâàòåëÿì âûïîëíÿòü òåìàòè÷åñêèé ïîèñê â áàçå

äàííûõ.

Âîïðîñ îïåðàòèâíîãî äîñòóïà ê ïîëíîìó òåêñòó íà

ñåãîäíÿ îäèí èç ñàìûõ àêòóàëüíûõ. Ðåøàòü åãî ÈÍÈÑ

ñòðåìèòñÿ âñåìè ñïîñîáàìè. Ïîëíîòåêñòîâûå äîêóìåí-

òû ÈÍÈÑ òåïåðü ìîæíî îòêðûâàòü èç áèáëèîãðàôè÷å-

ñêîãî îïèñàíèÿ äîêóìåíòîâ. Åñëè ïîëíûé òåêñò äîñòó-
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special place, possesses a unique thematic scope. As much

unique is INIS. Unique are also user needs at every moment

of time. One can appraise the capabilities and usefulness of

INIS for oneself, if one tries its services. According to the

INIS Secretariat at the IAEA, JINR has always used the

INIS database actively. Any comments and suggestions

from the INIS users are welcome at the INIS Centre of our

Institute and will be taken into consideration.

Nuclear experts from around the world speak about

their experience with INIS. «We use INIS if we need to

make advances in Technology», explains Dmitry Lobach,

Principal State Nuclear and Radiation Safety Inspector of

the Ministry for Emergency Situations of the Republic of

Belarus. «Poland very much appreciates INIS for encour-

aging cooperation for help in developing and sharing Pol-

ish nuclear science and technology in the entire world»,

speaks gratefully of INIS Stanislaw Latek, Director of the

Department of Education and Public Information of the Na-

tional Atomic Energy Agency of Poland; «I hope our coop-

eration will be still close when Poland will start its new nu-

clear era — the building of new NPP». Kristen Smith, Pro-

gramme Manager of the WNU Coordinating Centre, tells

about his experience with INIS: «I wanted to know who,

around the world, was working on secondary school educa-

tion programmes dealing with nuclear science and technol-

ogy. I was able to look at conference proceedings with

precisely the information I was hoping to find, but would

otherwise not be able to get hold of. I have found INIS to be

extremely useful in certain portions of my programme

research».

The latest steps undertaken by the INIS Secretariat in

providing new possibilities to INIS users include opening

free access to the INIS bibliographic database and full-text

documents for all Internet users. A major improvement in

the retrieval system is the introduction of the full-text

search option. Creation of an INIS widget to provide fast

access to the INIS Database from any web-site (if such a

widget is installed on a web-site by its administrators) can

be regarded as a pleasant finishing touch to the entire

picture.

Search in the INIS bibliographic database can be per-

formed via a user-friendly information retrieval system

providing simple and advanced search options. The system

supports a multilingual thesaurus maintained in 7 lan-

guages, including Russian. Descriptors from the thesaurus
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ïåí èç äðóãèõ èñòî÷íèêîâ, íà íåãî äàåòñÿ ññûëêà. Ê ñî-

æàëåíèþ, ïî ðàçíûì ïðè÷èíàì ïîêà äîñòóïíû íå âñå

äîêóìåíòû èç ïîëíîòåêñòîâîãî àðõèâà ÈÍÈÑ. Îñíîâ-

íàÿ ïðè÷èíà — ïðîåêò îöèôðîâûâàíèÿ îáøèðíûõ ïîë-

íîòåêñòîâûõ ôîíäîâ òðóäíîäîñòóïíîé ëèòåðàòóðû

ÈÍÈÑ çà 1970–1996 ãã. åùå íå äîâåäåí äî êîíöà. Íî

ïðèÿòíî îòìåòèòü, ÷òî èíôîðìàöèÿ ÎÈßÈ ïîïàëà â

óæå çàâåðøåííûé ýòàï ýòîãî ïðîåêòà è äîëæíà áûòü äî-

ñòóïíà â ïîëíîì îáúåìå. Õîòåëîñü áû óñëûøàòü ïîëî-

æèòåëüíûå îòçûâû îá ýòîì ñî ñòîðîíû íàøèõ ïîëüçî-

âàòåëåé.

Êðîìå òîãî, ïðèîðèòåòîì äëÿ ÈÍÈÑ ÿâëÿåòñÿ

èçó÷åíèå ïîòðåáíîñòåé ïîëüçîâàòåëåé, êîòîðûå, êàê è

âñ¸ â ýòîì ìèðå, èìåþò òåíäåíöèþ ìåíÿòüñÿ, âñëåä-

ñòâèå ÷åãî ÈÍÈÑ ñòàâèò ïåðåä ñîáîé íîâûå çàäà÷è. Ê

íàñòîÿùåìó âðåìåíè äîâîëüíî õîðîøî ïðîäóìàíà ñè-

ñòåìà óïðàâëåíèÿ ëè÷íûìè íàñòðîéêàìè ïîëüçîâàòåëÿ,

êîòîðîé ìîæíî âîñïîëüçîâàòüñÿ ïîñëå ïðîõîæäåíèÿ

ðåãèñòðàöèè. Ñèñòåìà ïîçâîëÿåò ïðîèçâîäèòü âûáîðêó

äàííûõ, ñîõðàíÿòü äî ñëåäóþùåãî ðàçà ïîèñêîâûå çà-

ïðîñû, ñîâìåùàòü ðåçóëüòàòû ïîèñêà. ÈÍÈÑ ïëàíèðó-

åò ðàçðàáîòàòü íîâûé ïîäõîä ê ïðåäîñòàâëåíèþ ñâîèõ

óñëóã ñ àêöåíòîì íà ïîòðåáíîñòè ïîëüçîâàòåëÿ â íîâîì

âåêå öèôðîâûõ òåõíîëîãèé.

Çà ÷åòûðå äåñÿòèëåòèÿ ôóíêöèîíèðîâàíèÿ ÈÍÈÑ
ìíîãîå èçìåíèëîñü, íà÷èíàÿ ñ òåõíîëîãèé è çàêàí÷èâàÿ
ïîòðåáíîñòÿìè ïîëüçîâàòåëåé. Ïîìåíÿëèñü è çàäà÷è
ÈÍÈÑ, ñðåäè êîòîðûõ ïåðâîî÷åðåäíàÿ — áåðåæíîå ñî-
õðàíåíèå íàêîïëåííîé èíôîðìàöèè äëÿ ïåðåäà÷è ñëå-
äóþùèì ïîêîëåíèÿì. Îñíîâíàÿ òåõíè÷åñêàÿ çàäà÷à, ïî
ìíåíèþ ðóêîâîäèòåëåé ÈÍÈÑ, «ñäåëàòü ñåãîäíÿøíþþ
èíôîðìàöèþ äîñòóïíîé çàâòðà». ÈÍÈÑ ïðåäñòîèò ðå-
øàòü ïðîáëåìó ñîõðàíåíèÿ öèôðîâîé èíôîðìàöèè, êî-
òîðàÿ îáóñëîâëåíà áûñòðûì óñòàðåâàíèåì êîìïüþòåð-
íîãî îáîðóäîâàíèÿ, ïðîãðàììíîãî îáåñïå÷åíèÿ è íîñè-
òåëåé èíôîðìàöèè. Ñðåäè äðóãèõ çàäà÷ — ñîõðàíåíèå
èíôîðìàöèè â íîâûõ ôîðìàòàõ. «Ìû óæå ñîõðàíÿåì
öèôðîâûå òåêñòû, à â áóäóùåì íàì ïðèäåòñÿ ñîõðàíÿòü
èíôîðìàöèþ âåá-ñàéòîâ, àóäèî- è âèäåîèíôîðìà-
öèþ», — ñ÷èòàåò Ðóò Õàí-Âàéíåðò, äèðåêòîð Áèáëèîòå-
êè ÌÀÃÀÒÝ è èñïîëíÿþùàÿ îáÿçàííîñòè ãëàâû ïîä-
ðàçäåëåíèÿ ÈÍÈÑ è ÓßÇ (óïðàâëåíèÿ ÿäåðíûìè
çíàíèÿìè) â ÌÀÃÀÒÝ.

Àäðåñ áàçû äàííûõ ÈÍÈÑ â Èíòåðíåòå: http://inis-
db.iaea.org/inis/php/index.php. Ïî âñåì âîïðîñàì ìîæíî
îáðàùàòüñÿ â èíôîðìàöèîííóþ ñëóæáó ÈÍÈÑ ÎÈßÈ,
òåë. 65-311.
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will help users make thematic search queries in the

database.

The problem of direct access to full-text documents is

one of the most urgent nowadays. INIS strives to solve it by

all possible means. INIS full-text documents can be opened

now directly from the bibliographic description of the doc-

uments. If the full-text is available from other sources, cor-

responding links are provided. Unfortunately, not all docu-

ments from the INIS full-text archive are accessible for a

number of reasons. The principal cause is that the project

on converting into electronic form the large funds of INIS

nonconventional literature for 1970–1996 has not yet been

finished. But it is pleasant to note that JINR information fell

into the already completed stage of the project and is to be

available in full. It would be fine to get positive responses

about it from our users.

INIS constantly studies user needs, which, as every-

thing in this world, have a tendency to change, and sets new

tasks to accomplish. At present, well-thought-out is the

user settings control system available upon registration.

The system allows one to perform data selection, save and

combine search results. INIS is planning to develop a new

approach to providing its services with the focus on the user

needs in the new digital age.

Over the four decades of INIS operation much has

changed, from the technologies to user needs. So have the

challenges facing INIS. Today, the primary challenge is to

provide careful preservation of the stored information for

handing over to next generations. The chief technical task,

according to the INIS officials, is «to ensure that today’s in-

formation is accessible tomorrow». INIS will have to solve

the problem of preserving digital information in view of the

rapid development of computer hardware, software and

storage media. Among other challenges is the preservation

of information in new formats. «We already preserve digi-

tal texts and in future we will have to preserve web-sites,

audio and video information», believes Ruth Hahn-Wein-

ert, Head of the IAEA Library and Acting Head of INIS and

NKM (Nuclear Knowledge Management) at the IAEA.

The INIS Database can be accessed from: http://inis-

db.iaea.org/inis/php/index.php. For more information you

are welcome to contact the JINR INIS Centre at the phone

number 65-311.
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Ïî äîêëàäó è. î. äèðåêòîðà Èíñòèòóòà Ì. Ã. Èòêèñà
«Î ðåêîìåíäàöèÿõ 108-é ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ
(ñåíòÿáðü 2010 ã.). Êðàòêèé îáçîð ðåçóëüòàòîâ äåÿòåëü-
íîñòè ÎÈßÈ â 2010 ã. è ïëàíû íà 2011 ã.» Ôèíàíñîâûé êî-
ìèòåò ïðèíÿë ê ñâåäåíèþ ðåêîìåíäàöèè 108-é ñåññèè
Ó÷åíîãî ñîâåòà ÎÈßÈ î õîäå âûïîëíåíèÿ ðàáîò ïåðâîãî
ãîäà Ñåìèëåòíåãî ïëàíà ðàçâèòèÿ ÎÈßÈ íà
2010–2016 ãã., èíôîðìàöèþ äèðåêöèè ÎÈßÈ ïî âûïîë-
íåíèþ ïëàíà íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò è ìåæäó-
íàðîäíîãî ñîòðóäíè÷åñòâà â 2010 ã. è î ïëàíàõ Èíñòèòóòà
íà 2011 ã.

Ôèíàíñîâûé êîìèòåò îòìåòèë ñâîåâðåìåííîå îáåñ-
ïå÷åíèå ôèíàíñîâûìè ðåñóðñàìè âûïîëíÿåìûõ íàó÷-
íî-èññëåäîâàòåëüñêèõ ðàáîò äèðåêöèåé ÎÈßÈ â ñîîò-
âåòñòâèè ñ ïðèíÿòûìè ÊÏÏ ïðèîðèòåòàìè, ÷òî â çíà÷è-
òåëüíîé ìåðå ñïîñîáñòâîâàëî âïå÷àòëÿþùèì óñïåõàì
ÎÈßÈ â îáëàñòè ñèíòåçà è õèìèè ñâåðõòÿæåëûõ ýëåìåí-
òîâ, óñïåøíîìó îñóùåñòâëåíèþ ìîäåðíèçàöèè èìïóëüñ-
íîãî ðåàêòîðà ÈÁÐ-2Ì, ïðîãðåññó â ìîäåðíèçàöèè
óñêîðèòåëüíîãî êîìïëåêñà ËÔÂÝ, ïðîâåäåíèþ ïåðâûõ
ýêñïåðèìåíòîâ íà óñòàíîâêå ÈÐÅÍ, îáåñïå÷åíèþ âêëà-
äà ó÷åíûõ ÎÈßÈ â ïîëó÷åíèå ïåðâûõ ôèçè÷åñêèõ ðå-
çóëüòàòîâ â ýêñïåðèìåíòàõ íà LHC (ïðîåêòû CMS, ALICE,
ATLAS).

Ôèíàíñîâûé êîìèòåò îòìåòèë äàëüíåéøåå ðàçâèòèå
ðàáîò ïî Ñîãëàøåíèþ ÖÅÐÍ–ÎÈßÈ îò 2010 ã., îôîð-
ìëåííîå â âèäå äâóõ äîïîëíèòåëüíûõ ïðîòîêîëîâ îòíî-
ñèòåëüíî ñîòðóäíè÷åñòâà â îáëàñòè óñêîðèòåëüíîé ôè-
çèêè è òåõíèêè è ðàçðàáîòêè êîìïüþòåðíûõ ïðîãðàìì
äëÿ àäìèíèñòðàòèâíî-ôèíàíñîâîé äåÿòåëüíîñòè ÎÈßÈ.

Ôèíàíñîâûé êîìèòåò ïîääåðæàë ìåðû, ïðåäïðèíè-
ìàåìûå äèðåêöèåé Èíñòèòóòà ïî îáåñïå÷åíèþ ñîöèàëü-
íîãî ïàêåòà äëÿ ñîòðóäíèêîâ ÎÈßÈ, â ÷àñòíîñòè, ïî íà-
÷àòîìó ñòðîèòåëüñòâó æèëüÿ äëÿ ìîëîäûõ ñîòðóäíèêîâ è
ïîâûøåíèþ óðîâíÿ çàðàáîòíîé ïëàòû ïåðñîíàëà ÎÈßÈ
â 2010 ã.

Ïî äîêëàäó ïîìîùíèêà äèðåêòîðà Èíñòèòóòà ïî ôè-
íàíñîâûì è ýêîíîìè÷åñêèì âîïðîñàì Â. Â. Êàòðàñåâà
«Î ïðîåêòå áþäæåòà ÎÈßÈ íà 2011 ã., î ïðîåêòå âçíîñîâ
ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2012, 2013, 2014 ãã.» Ôèíàí-
ñîâûé êîìèòåò ðåêîìåíäîâàë ÊÏÏ óòâåðäèòü áþäæåò
ÎÈßÈ íà 2011 ã. ñ îáùåé ñóììîé ðàñõîäîâ 98,793 ìëí
äîëëàðîâ ÑØÀ è âçíîñû ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà
2011 ã., îïðåäåëèòü îðèåíòèðîâî÷íûé ðàçìåð áþäæåòà
ÎÈßÈ ïî äîõîäàì è ðàñõîäàì íà 2012 ã. â ñóììå
117,76 ìëí äîëëàðîâ ÑØÀ, íà 2013 ã. â ñóììå 137,29 ìëí
äîëëàðîâ ÑØÀ, ïðèíÿòü îðèåíòèðîâî÷íûå ñóììû âçíî-
ñîâ è âûïëàòû çàäîëæåííîñòåé ãîñóäàðñòâ-÷ëåíîâ
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Regarding the report «Recommendations of the 108th
Session of the JINR Scientific Council (September 2010).
Brief Overview of the Results of JINR Activities in 2010 and
Plans for 2011» presented by JINR Acting Director M. Itkis,
the Finance Committee took note of the recommendations of
the 108th session of the Scientific Council about the
progress of activities for the first year of the Seven-Year Plan
for the Development of JINR for 2010–2016, of the informa-
tion presented by the JINR Directorate on the implementa-
tion of the JINR Plan of Research and International Coopera-
tion in 2010, and of the plans for JINR activities in 2011.

The Finance Committee noted the timely delivery by the
JINR Directorate of resources for the ongoing research pro-
grammes according to the priorities adopted by the Commit-
tee of Plenipotentiaries (CP), which largely contributed to
JINR impressive advances in the fields of the synthesis and
chemistry of superheavy elements, to the successful com-
pletion of the modernization of the pulsed reactor IBR-2M, to
the significant progress in upgrading the VBLHEP accelera-
tor complex, to the first experiments at the IREN facility, and
to the visible contributions by JINR physicists to the first sci-
entific results produced in the LHC experiments (ALICE,
ATLAS, and CMS).

The CP noted the further development of activities un-
der the 2010 CERN–JINR Agreement, formulated in two ad-
ditional protocols concerning collaboration in the area of ac-
celerator physics and technology and concerning the joint
development of computer programs for JINR’s administra-
tive and financial activities.

The CP supported the efforts being taken by the JINR
Directorate to ensure social package for the JINR employ-
ees, in particular concerning the started construction of
housing for young scientists and the increase of salaries of
the JINR staff in 2010.

Based on the report «Draft Budget of JINR for the Year
2011, Draft Contributions of the Member States for the Years
2012, 2013, and 2014» presented by V. Katrasev, Assistant
Director of JINR for Financial and Economic Issues, the Fi-
nance Committee recommended that the CP approve the
JINR budget for the year 2011 with the total expenditure
amounting to US$98.793 million and the contributions of the
Member States for the year 2011, determine the provisional
volumes of the JINR budgets in income and expenditure for
the year 2012 amounting to US$117.76 million and for 2013
amounting to US$137.29 million, and also adopt the provi-

ÔÈÍÀÍÑÎÂÛÉ ÊÎÌÈÒÅÒ
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Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ñîñòîÿëîñü â Äóáíå 23–24 íîÿáðÿ 2010 ã.

ïîä ïðåäñåäàòåëüñòâîì ïðåäñòàâèòåëÿ Ðåñïóáëèêè Àðìåíèè Ë. Ìàðäîÿíà.

A meeting of the JINR Finance Committee was held in Dubna on 23–24 November.

It was chaired by L. Mardoyan, a representative of the Republic of Armenia.



ÎÈßÈ íà 2012 ã. è 2013 ã., à òàêæå ïðèíÿòü êàê âðåìåííóþ
íà ïåðèîä ñ 2014 ïî 2015 ã. ìåòîäèêó îïðåäåëåíèÿ âçíî-
ñîâ ñòðàí-ó÷àñòíèö â áþäæåò ÎÈßÈ ïðîïîðöèîíàëüíî
åæåãîäíîìó ðîñòó áþäæåòà Èíñòèòóòà, ïðåäëîæåííóþ
äèðåêöèåé ÎÈßÈ è ðàáî÷åé ãðóïïîé ïðè ïðåäñåäàòåëå
ÊÏÏ ïî ôèíàíñîâûì âîïðîñàì, îïðåäåëèâ îðèåíòèðî-
âî÷íûé ðàçìåð áþäæåòà ÎÈßÈ ïî äîõîäàì è ðàñõîäàì
íà 2014 ã. â ñóììå 158,80 ìëí äîëëàðîâ ÑØÀ è ïðèíÿâ
îðèåíòèðîâî÷íûå ñóììû âçíîñîâ è âûïëàòû çàäîëæåí-
íîñòåé ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2014 ã.

Ôèíàíñîâûé êîìèòåò ðåêîìåíäîâàë ÊÏÏ ïîðó÷èòü
äèðåêöèè Èíñòèòóòà è ðàáî÷åé ãðóïïå ïðè ïðåäñåäàòåëå
ÊÏÏ ïî ôèíàíñîâûì âîïðîñàì ÎÈßÈ â 2013 ã. óòî÷íèòü
ïðèíöèïû è ìåòîäû ðàñ÷åòîâ âçíîñîâ ñòðàí-ó÷àñòíèö â
áþäæåò ÎÈßÈ ñ ó÷åòîì ïàðàìåòðîâ íîâîé øêàëû ÎÎÍ
íà 2013–2015 ãã.

Ïî äîêëàäó ïîìîùíèêà äèðåêòîðà Èíñòèòóòà ïî èí-
íîâàöèîííîìó ðàçâèòèþ À. Â. Ðóçàåâà «Îá ó÷àñòèè
ÎÈßÈ â ñîâìåñòíûõ ïðîåêòàõ ñ Ãîñóäàðñòâåííîé êîðïî-
ðàöèåé "Ðîññèéñêàÿ êîðïîðàöèÿ íàíîòåõíîëîãèé"» Ôè-
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sional sums of the Member States’ contributions and of ar-
rears payments for 2012 and 2013.

It was also recommended to approve as temporary, for
the period from 2014 to 2015, the current method of determi-
nation of the Member States’ contributions to the JINR bud-
get in proportion to the annual increase of the Institute’s bud-
get proposed by the JINR Directorate and the Working
Group for financial issues of JINR under the CP Chairman, to
determine the provisional volume of the JINR budget in in-
come and expenditure for the year 2014 amounting to
US$158.80 million, and to adopt the provisional sums of the
Member States’ contributions and of arrears payments for
2014.

The Finance Committee recommended that the CP
commission the JINR Directorate and the Working Group for
financial issues of JINR under the CP Chairman to update
the principles and methods of calculation of the Member
States’ contributions to the JINR budget in view of the para-
meters of the UN’s new scale of assessments for
2013–2015.

Regarding the report presented by A. Ruzaev, Assistant
Director of JINR for Innovation Development, «Plans for
JINR Innovation Activities in 2011», the CP supported the
plans of the JINR Directorate for innovation activities in 2011,
noting the importance of establishing innovation infrastruc-
ture around the Institute and modern communications with

Äóáíà, 23–24 íîÿáðÿ. Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ

Dubna, 23–24 November. A meeting of the JINR Finance Committee
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íàíñîâûé êîìèòåò ðåêîìåíäîâàë ÊÏÏ îäîáðèòü
èíâåñòèöèîííûå ñîãëàøåíèÿ:

— îò 31 àâãóñòà 2010 ã. ìåæäó ÎÈßÈ, Ãîñó-
äàðñòâåííîé êîðïîðàöèåé «Ðîññèéñêàÿ êîðïî-
ðàöèÿ íàíîòåõíîëîãèé», ÎÀÎ «Êîíöåðí "Ðàäèî-
òåõíè÷åñêèå è èíôîðìàöèîííûå ñèñòåìû"»,
ÇÀÎ «Ôèðìà "ÀéÒè". Èíôîðìàöèîííûå òåõíî-
ëîãèè» è ÎÀÎ «Îñîáûå ýêîíîìè÷åñêèå çîíû»,
ðåãóëèðóþùåå ó÷àñòèå ÎÈßÈ â ðåàëèçàöèè
ïðîåêòà ïî ñîçäàíèþ èíôðàñòðóêòóðíîãî íàíî-
òåõíîëîãè÷åñêîãî öåíòðà â Äóáíå;

— îò 20 ñåíòÿáðÿ 2010 ã. ìåæäó ÎÈßÈ, Ãî-
ñóäàðñòâåííîé êîðïîðàöèåé «Ðîññèéñêàÿ êîð-
ïîðàöèÿ íàíîòåõíîëîãèé», ÎÎÎ «Äåòåêòîðû
âçðûâ÷àòêè è íàðêîòèêîâ» è ÎÎÎ «Íåéòðîííûå
òåõíîëîãèè», ðåãóëèðóþùåå ó÷àñòèå ÎÈßÈ â
ðåàëèçàöèè ïðîåêòà «Ðàñøèðåíèå ïðîèçâîä-
ñòâà ìíîãîöåëåâûõ äåòåêòîðîâ äëÿ èäåíòèôè-
êàöèè øèðîêîãî ñïåêòðà âåùåñòâ íà îñíîâå òåõ-
íîëîãèè ìå÷åíûõ íåéòðîíîâ».

Ôèíàíñîâûé êîìèòåò âûðàçèë áëàãîäàð-
íîñòü äèðåêòîðó ËÍÔ ÎÈßÈ À. Â. Áåëóøêèíó çà
èíòåðåñíûé è ñîäåðæàòåëüíûé äîêëàä «Ìîäåð-
íèçàöèÿ ðåàêòîðà ÈÁÐ-2. Ïåðñïåêòèâû ðàçâè-
òèÿ ñïåêòðîìåòðè÷åñêîãî êîìïëåêñà».

26–27 íîÿáðÿ â Äóáíå ñîñòîÿëàñü î÷åðåäíàÿ ñåññèÿ Êî-

ìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðàâèòåëüñòâ ãîñó-

äàðñòâ-÷ëåíîâ ÎÈßÈ ïîä ïðåäñåäàòåëüñòâîì ïîëíîìî÷íîãî

ïðåäñòàâèòåëÿ Ïðàâèòåëüñòâà Ñëîâàöêîé Ðåñïóáëèêè

Ñ. Äóáíè÷êè.

ÊÏÏ çàñëóøàë è îáñóäèë äîêëàä è. î. äèðåêòîðà Èíñòèòóòà

Ì. Ã. Èòêèñà «Î ðåêîìåíäàöèÿõ 108-é ñåññèè Ó÷åíîãî ñîâåòà

ÎÈßÈ (ñåíòÿáðü 2010 ã.). Êðàòêèé îáçîð ðåçóëüòàòîâ äåÿòåëü-

íîñòè ÎÈßÈ â 2010 ã. è ïëàíû íà 2011 ã.». ÊÏÏ óòâåðäèë ðåêî-

ìåíäàöèè 108-é ñåññèè Ó÷åíîãî ñîâåòà, à òàêæå Ïðîáëåìíî-òå-

ìàòè÷åñêèé ïëàí íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò è ìåæäóíà-

ðîäíîãî ñîòðóäíè÷åñòâà ÎÈßÈ íà 2011 ã., ñ óäîâëåòâîðåíèåì

îòìåòèâ:

— óñïåøíîå âûïîëíåíèå ðåêîìåíäàöèé 106-é è 107-é ñåñ-

ñèé Ó÷åíîãî ñîâåòà ÎÈßÈ, êàñàþùèõñÿ íàó÷íîé ïðîãðàììû

Èíñòèòóòà, à òàêæå ðàáîò ïî ìîäåðíèçàöèè áàçîâûõ óñòàíîâîê;

— âïå÷àòëÿþùèå óñïåõè ÎÈßÈ â îáëàñòè ñèíòåçà è õèìèè

ñâåðõòÿæåëûõ ýëåìåíòîâ;

— çàâåðøåíèå ïîäãîòîâèòåëüíîãî ýòàïà ôèçè÷åñêîãî çà-

ïóñêà ìîäåðíèçèðîâàííîãî èìïóëüñíîãî ðåàêòîðà ÈÁÐ-2Ì;

— çíà÷èòåëüíûé ïðîãðåññ â ìîäåðíèçàöèè óñêîðèòåëüíîãî

êîìïëåêñà ËÔÂÝ èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà, ÷åòêîå

âûïîëíåíèå ãðàôèêà ðàáîò ïî ïðîåêòàì «Íóêëîòðîí-Ì» è

NICA, à òàêæå óñïåøíîå ïðîâåäåíèå âåñåííåãî (2010 ã.) ñåàíñà
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state and business in the sphere of innovations. It
also approved the investment agreements:

–– signed on 31 August 2010 among JINR, the
State Corporation «Russian Corporation of Nano-
technologies», the OJSC «Concern "Radiotechni-
cal and Information Systems"», the CJSC «Firm
"IT". Information Technologies», and the OJSC
«Special Economic Zones», which regulates
JINR’s participation in the realization of the project
for the establishment of an infrastructural nano-
technology centre in Dubna;

–– signed on 20 September 2010 among
JINR, the State Corporation «Russian Corporation
of Nanotechnologies», the LLC «Detectors of Ex-
plosives and Drugs», and the LLC «Neutron Tech-
nologies», which regulates JINR’s participation in
the realization of the project «Expansion of Produc-
tion of Multi-Purpose Detectors for Identification of
a Wide Range of Substances Based on Tagged
Neutron Technology».

The Finance Committee thanked FLNR Direc-
tor A. Belushkin for the interesting and informative
scientific report «Modernization of the IBR-2 Reac-
tor. Prospects for the Development of the Spec-
trometer Complex».

A regular session of the Committee of Plenipotentiaries of

the Governments of the JINR Member States was held in Dubna

on 26–27 November. It was chaired by the Plenipotentiary of the

Government of the Slovak Republic to JINR, S. Dubni�ka.

The Committee of Plenipotentiaries (CP) considered the report

«Recommendations of the 108th Session of the JINR Scientific

Council (September 2010). Brief Overview of the Results of JINR

Activities in 2010 and Plans for 2011» presented by JINR Acting Di-

rector M. Itkis. The CP approved the recommendations of the 108th

session of the Scientific Council as well as the JINR Topical Plan of

Research and International Cooperation for 2011, noting with

satisfaction:

— the successful implementation of the recommendations of

the 106th and 107th sessions of the Scientific Council concerning

the scientific programme of JINR and the upgrade of the basic facili-

ties;

— the impressive advances of JINR in the fields of the synthe-

sis and chemistry of superheavy elements;

— the completion of the preparatory phase of the physical

start-up of the modernized pulsed reactor IBR-2M;

— the significant progress in upgrading the VBLHEP accelera-

tor complex, the vigorous implementation of the work schedule for

the Nuclotron-M and NICA projects as well as the successful spring

(2010) run of the Nuclotron-M. The CP took note of the recommen-
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íà íóêëîòðîíå-Ì. ÊÏÏ ïðèíÿë ê ñâåäåíèþ ðåêîìåíäà-

öèè ïî òåêóùåìó ñòàòóñó ïðîåêòà NICA, âûðàáîòàííûå

ýêñïåðòíûì êîìèòåòîì ïî óñêîðèòåëüíîìó êîìïëåêñó

íóêëîòðîí-Ì/NICA, è ïîääåðæàë ðåêîìåíäàöèþ Ó÷å-

íîãî ñîâåòà ÎÈßÈ î ðàçðàáîòêå «äîðîæíîé êàðòû» ñ

öåëüþ îïòèìèçàöèè âíåøíåãî ó÷àñòèÿ â ïðîåêòå NICA

è â ñâÿçàííûõ ýêñïåðèìåíòàõ MPD è SPD.

ÊÏÏ îäîáðèë ðàáîòó äèðåêöèè ÎÈßÈ, ðóêîâîä-

ñòâà è êîëëåêòèâà ËßÐ èì. Ã. Í. Ôëåðîâà íàä ïðîåêòà-

ìè íîâûõ óñòàíîâîê, ðàññìàòðèâàåìûõ â ðàìêàõ ïðî-

ãðàììû DRIBs-III â ñîîòâåòñòâèè ñ íîâûì Ñåìèëåòíèì

ïëàíîì ðàçâèòèÿ ÎÈßÈ è äîëãîñðî÷íûì âèäåíèåì

ïåðñïåêòèâû â ýòîé îáëàñòè èññëåäîâàíèé.

ÊÏÏ ïîçäðàâèë ëàóðåàòîâ ïðåìèè èì. Ã. Í. Ôëåðî-

âà çà 2009 ã. — ïðîôåññîðîâ Ñ. Ãàëåñà (GANIL, Êàí,

Ôðàíöèÿ), Ä. Ãèéìî-Ìþëëåð (IPN, Îðñå, Ôðàíöèÿ) è

Þ. Ý. Ïåíèîíæêåâè÷à (ËßÐ ÎÈßÈ) — çà ðàáîòó «Ñèí-

òåç è ñâîéñòâà ýêçîòè÷åñêèõ ÿäåð âáëèçè ãðàíèö

íóêëîííîé ñòàáèëüíîñòè».

Ñ óäîâëåòâîðåíèåì îòìåòèâ ïðîâåäåíèå ïåðâûõ

ýêñïåðèìåíòîâ íà óñòàíîâêå ÈÐÅÍ, ÊÏÏ ðåêîìåíäîâàë

óñêîðèòü åå ìîäåðíèçàöèþ äëÿ äîñòèæåíèÿ â êðàò÷àé-

øèå ñðîêè ïðîåêòíîé èíòåíñèâíîñòè 1014 n/ñ.

ÊÏÏ îòìåòèë çíà÷èòåëüíûé âêëàä ó÷åíûõ ÎÈßÈ â

ïîëó÷åíèå ïåðâûõ ôèçè÷åñêèõ ðåçóëüòàòîâ â ýêñïåðè-

ìåíòàõ íà LHC (ALICE, ATLAS è CMS) è ðåêîìåíäî-

âàë äèðåêöèè ÎÈßÈ êîíêðåòèçèðîâàòü â áëèæàéøåì

áóäóùåì ñôåðû è îáúåì ó÷àñòèÿ ÎÈßÈ â ïðîãðàììå

ìîäåðíèçàöèè LHC è åãî äåòåêòîðîâ.

Áûë îòìå÷åí ðÿä âàæíûõ íàó÷íûõ ðåçóëüòàòîâ â

îáëàñòè ôèçèêè òâåðäîãî òåëà è ðàäèîáèîëîãèè, çàïóñê

óíèêàëüíîãî ëàçåðíîãî çîíäèðóþùåãî ÊÀÐÑ-ìèêðî-

ñêîïà, íàöåëåííîãî íà èññëåäîâàíèÿ â îáëàñòè íàíî-

áèîòåõíîëîãèé, à òàêæå âûñîêàÿ ïðîèçâîäèòåëüíîñòü

èíôîðìàöèîííî-âû÷èñëèòåëüíîé èíôðàñòðóêòóðû

ÎÈßÈ è ãðèä-ñåðâèñîâ.

ÊÏÏ îòìåòèë äàëüíåéøåå ðàçâèòèå ðàáîò ïî Ñî-

ãëàøåíèþ ÖÅÐÍ–ÎÈßÈ îò 2010 ã., îôîðìëåííîå â

âèäå äâóõ äîïîëíèòåëüíûõ ïðîòîêîëîâ îòíîñèòåëüíî

ñîòðóäíè÷åñòâà â îáëàñòè óñêîðèòåëüíîé ôèçèêè è òåõ-

íèêè è ðàçðàáîòêè êîìïüþòåðíûõ ïðîãðàìì äëÿ àäìè-

íèñòðàòèâíî-ôèíàíñîâîé äåÿòåëüíîñòè ÎÈßÈ.

Áûë îäîáðåí Ìåìîðàíäóì î ñîòðóäíè÷åñòâå ìåæäó

ÎÈßÈ è Ôîíäîì ðàçâèòèÿ Öåíòðà ðàçðàáîòêè è êîì-

ìåðöèàëèçàöèè íîâûõ òåõíîëîãèé (Ôîíäîì «Ñêîëêî-

âî»), ïîäïèñàííûé 20 ñåíòÿáðÿ 2010 ã., î ñîâìåñòíîé

äåÿòåëüíîñòè ïî ðåàëèçàöèè èííîâàöèîííûõ ïðîåêòîâ,
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dations on the current status of the NICA project, taken by

the Machine Advisory Committee for the Nu-

clotron-M/NICA Accelerator Complex, and supported the

Scientific Council’s recommendation to develop a road

map for optimizing the external participation in the NICA

project and the associated experiments MPD and SPD.

The CP welcomed the work being done by the JINR

Directorate, the FLNR management and staff on the pro-

jects of new set-ups proposed within the framework of the

DRIBs-III programme in accordance with the JINR sev-

en-year plan and the long-term vision for the future of this

field.

The CP congratulated the laureates of the 2009

G. Flerov Prize –– Professors S. Gal�s (GANIL, Caen,

France), D. Guillemaud-Mueller (INP, Orsay, France), and

Yu. Penionzhkevich (FLNR, JINR), awarded for the re-

search «Synthesis and Properties of Exotic Nuclei near the

Nucleon Drip-Line».

The CP noted with satisfaction the first experiments at

the IREN facility and recommended acceleration of its up-

grade in order to reach rapidly the project intensity of

1014 n/s.

The CP also noted the visible contributions by JINR

physicists to the first scientific results produced in the LHC

experiments (ALICE, ATLAS, and CMS) and recommend-

ed that the Directorate concretize in the very near future the

scope and areas of JINR’s participation in the programme

of upgrades of the LHC and its detectors.

The CP further noted a number of important results in

the fields of solid-state physics and radiobiology, the com-

missioning of the unique laser CARS microscope purposed

for research in nanobiotechnology as well as the good per-

formance of the internal computing infrastructure and Grid

services.

The CP welcomed the further development of activi-

ties under the 2010 CERN–JINR Agreement, formulated in

two additional protocols concerning collaboration in the

area of accelerator physics and technology and concerning

the joint development of computer programs for JINR’s ad-

ministrative and financial activities.

The CP approved the Memorandum of Cooperation

between JINR and the Foundation for Development of the

Centre for Research and Commercialization of New Tech-

nologies in Skolkovo (Foundation «Skolkovo»), signed on

20 September 2010, on joint activities in the realization of

innovative projects, the establishment of innovation in-

frastructure, the involvement in innovation efforts of stu-

dents, postgraduates, and young scientists with the aim of
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ôîðìèðîâàíèþ èííîâàöèîííîé èíôðàñòðóêòóðû, âî-

âëå÷åíèþ â èííîâàöèîííóþ ñðåäó ñòóäåíòîâ, àñïèðàí-

òîâ è ìîëîäûõ ó÷åíûõ ñ öåëüþ ïðèâëå÷åíèÿ äîïîëíè-

òåëüíûõ ðåñóðñîâ äëÿ ðàçâèòèÿ ýêñïåðèìåíòàëüíîé

áàçû Èíñòèòóòà.

ÊÏÏ ïîääåðæàë ìåðû, ïðåäïðèíèìàåìûå äèðåê-

öèåé Èíñòèòóòà ïî îáåñïå÷åíèþ ñîöèàëüíîãî ïàêåòà

äëÿ ñîòðóäíèêîâ ÎÈßÈ, â ÷àñòíîñòè, ïî íà÷àòîìó ñòðî-

èòåëüñòâó æèëüÿ äëÿ ìîëîäûõ ñîòðóäíèêîâ è ïîâûøå-

íèþ óðîâíÿ çàðàáîòíîé ïëàòû ïåðñîíàëà ÎÈßÈ â

2011 ã.

Êîìèòåò ïîääåðæàë ïðåäëîæåíèå ïîëíîìî÷íîãî

ïðåäñòàâèòåëÿ Ïðàâèòåëüñòâà Ðåñïóáëèêè Áîëãàðèè

íàçâàòü îäíó èç àëëåé ïëîùàäêè Ëàáîðàòîðèè ÿäåðíûõ

ïðîáëåì â ÷åñòü áîëãàðñêîãî ó÷åíîãî, äîêòîðà ôèçèêî-

ìàòåìàòè÷åñêèõ íàóê, ïðîôåññîðà Ö. Âûëîâà, âíåñøå-

ãî âûäàþùèéñÿ âêëàä â ðàçâèòèå Èíñòèòóòà.

Çàñëóøàâ è îáñóäèâ äîêëàä ïîìîùíèêà äèðåêòîðà

Èíñòèòóòà ïî ôèíàíñîâûì è ýêîíîìè÷åñêèì âîïðîñàì

Â. Â. Êàòðàñåâà «Î ïðîåêòå áþäæåòà ÎÈßÈ íà 2011 ã.,

î ïðîåêòå âçíîñîâ ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2012,

2013, 2014 ãã.», ÊÏÏ óòâåðäèë áþäæåò ÎÈßÈ íà 2011 ã.

ñ îáùåé ñóììîé ðàñõîäîâ 98,793 ìëí äîëëàðîâ ÑØÀ;

âçíîñû ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2011 ã.; îïðåäåëèë

îðèåíòèðîâî÷íûé ðàçìåð áþäæåòà ÎÈßÈ ïî äîõîäàì è

ðàñõîäàì íà 2012 ã. â ñóììå 117,76 ìëí äîëëàðîâ ÑØÀ,

íà 2013 ã. â ñóììå 137,29 ìëí äîëëàðîâ ÑØÀ; ïðèíÿë

îðèåíòèðîâî÷íûå ñóììû âçíîñîâ è âûïëàòû çàäîëæåí-

íîñòåé ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2012 ã. è 2013 ã.

Ïðèíÿâ êàê âðåìåííóþ íà ïåðèîä ñ 2014 ïî 2015 ã.

äåéñòâóþùóþ ìåòîäèêó îïðåäåëåíèÿ âçíîñîâ

ñòðàí-ó÷àñòíèö â áþäæåò ÎÈßÈ ïðîïîðöèîíàëüíî

åæåãîäíîìó ðîñòó áþäæåòà Èíñòèòóòà, ïðåäëîæåííóþ

äèðåêöèåé ÎÈßÈ è ðàáî÷åé ãðóïïîé ïðè ïðåäñåäàòåëå

ÊÏÏ ïî ôèíàíñîâûì âîïðîñàì, ÊÏÏ îïðåäåëèë îðèåí-

òèðîâî÷íûé ðàçìåð áþäæåòà ÎÈßÈ ïî äîõîäàì è ðàñ-

õîäàì íà 2014 ã. â ñóììå 158,80 ìëí äîëëàðîâ ÑØÀ;

ïðèíÿë îðèåíòèðîâî÷íûå ñóììû âçíîñîâ è âûïëàòû

çàäîëæåííîñòåé ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2014 ã.

ÊÏÏ ïîðó÷èë äèðåêöèè Èíñòèòóòà è ðàáî÷åé ãðóï-

ïå ïðè ïðåäñåäàòåëå ÊÏÏ ïî ôèíàíñîâûì âîïðîñàì â

2013 ã. óòî÷íèòü ïðèíöèïû è ìåòîäû ðàñ÷åòîâ âçíîñîâ

ñòðàí-ó÷àñòíèö â áþäæåò ÎÈßÈ ñ ó÷åòîì ïàðàìåòðîâ

íîâîé øêàëû ÎÎÍ íà 2013–2015 ãã.

Çàñëóøàâ è îáñóäèâ äîêëàä ïðåäñåäàòåëÿ Ôèíàíñî-

âîãî êîìèòåòà Ë. Ìàðäîÿíà «Îá èòîãàõ çàñåäàíèÿ Ôè-

íàíñîâîãî êîìèòåòà ÎÈßÈ îò 23–24 íîÿáðÿ 2010 ã.»,

ÊÏÏ óòâåðäèë ïðîòîêîë çàñåäàíèÿ.

32

attracting additional resources for the development of JINR

experimental facilities.

The CP supported the efforts being taken by the JINR

Directorate to ensure social package for the JINR employ-

ees, in particular, concerning the started construction of

housing for young scientists and the increase in salaries of

the JINR staff in 2010.

The CP supported the proposal of the Plenipotentiary

of the Government of the Republic of Bulgaria to name one

of the alleys on the site of the Dzhelepov Laboratory of Nu-

clear Problems in honour of the Bulgarian scientist Profes-

sor Ts. Vylov, who made outstanding contributions to the

development of JINR.

Based on the report «Draft Budget of JINR for the Year

2011, Draft Contributions of the Member States for the

Years 2012, 2013, and 2014» presented by V. Katrasev, As-

sistant Director of JINR for Financial and Economic Issues,

the Committee approved the JINR budget for the year 2011

with the total expenditure amounting to US$98.793 million

as well as the contributions of the Member States for the

year 2011. The Committee determined the provisional vol-

umes of the JINR budgets in income and expenditure for

the year 2012 amounting to US$117.76 million and for the

year 2013 amounting to US$137.29 million, and also

adopted the provisional sums of the Member States’ contri-

butions and of arrears payments for 2012 and 2013.

Having approved as temporary, for the period from

2014 to 2015, the current method of determination of the

Member States’contributions to the JINR budget in propor-

tion to the annual increase of the Institute’s budget pro-

posed by the JINR Directorate and the Working Group for

financial issues of JINR under the CP Chairman, the Com-

mittee determined the provisional volume of the JINR bud-

get in income and expenditure for the year 2014 amounting

to US$158.80 million, and adopted the provisional sums of

the Member States’ contributions and of arrears payments

for 2014.

The CP commissioned the JINR Directorate and the

Working Group for financial issues of JINR under the CP

Chairman to update the principles and methods of calcula-

tion of the Member States’contributions to the JINR budget

in view of the parameters of the UN’s new scale of assess-

ments for 2013–2015.

Based on the report «Results of the Meeting of the

JINR Finance Committee Held on 23–24 November 2010»,

presented by L. Mardoyan, Chairman of the Finance Com-

mittee, the Committee of Plenipotentiaries approved the

Protocol of this meeting of the Finance Committee.
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Çàñëóøàâ è îáñóäèâ ñîîáùåíèå ïðåäñåäàòåëÿ ÊÏÏ

ÎÈßÈ Ñ. Äóáíè÷êè «Î íàçíà÷åíèè âûáîðîâ è âûäâè-

æåíèè êàíäèäàòîâ äëÿ èçáðàíèÿ íà äîëæíîñòü äèðåêòî-

ðà ÎÈßÈ», ÊÏÏ íàçíà÷èë âûáîðû äèðåêòîðà ÎÈßÈ íà

25 ìàðòà 2011 ã. íà î÷åðåäíîé ñåññèè ÊÏÏ â ñâÿçè ñ äî-

ñðî÷íûì ïðåêðàùåíèåì ïîëíîìî÷èé äèðåêòîðà ÎÈßÈ

è â ñîîòâåòñòâèè ñ Óñòàâîì ÎÈßÈ è Ïîëîæåíèåì î

äèðåêòîðå ÎÈßÈ.

Çàñëóøàâ è îáñóäèâ äîêëàä ïîìîùíèêà äèðåêòîðà

Èíñòèòóòà ïî èííîâàöèîííîìó ðàçâèòèþ À. Â. Ðóçàåâà

«Î ïëàíàõ èííîâàöèîííîé äåÿòåëüíîñòè ÎÈßÈ íà

2011 ã.», ÊÏÏ ïîääåðæàë ïëàíû äèðåêöèè ÎÈßÈ â ðàç-

âèòèè èííîâàöèîííîé äåÿòåëüíîñòè íà 2011 ã., îòìåòèâ

âàæíîñòü ôîðìèðîâàíèÿ èííîâàöèîííîé èíôðàñòðóê-

òóðû âîêðóã Èíñòèòóòà è ñîâðåìåííûõ êîììóíèêàöèé ñ

ãîñóäàðñòâîì è áèçíåñîì â ñôåðå èííîâàöèé, à òàêæå

îäîáðèë èíâåñòèöèîííûå ñîãëàøåíèÿ:

— îò 31 àâãóñòà 2010 ã. ìåæäó ÎÈßÈ, Ãîñóäàð-

ñòâåííîé êîðïîðàöèåé «Ðîññèéñêàÿ êîðïîðàöèÿ íàíî-

òåõíîëîãèé», ÎÀÎ «Êîíöåðí "Ðàäèîòåõíè÷åñêèå è èí-

ôîðìàöèîííûå ñèñòåìû"», ÇÀÎ «Ôèðìà "ÀéÒè". Èí-

ôîðìàöèîííûå òåõíîëîãèè» è ÎÀÎ «Îñîáûå

ýêîíîìè÷åñêèå çîíû», ðåãóëèðóþùåå ó÷àñòèå ÎÈßÈ â

ðåàëèçàöèè ïðîåêòà ïî ñîçäàíèþ èíôðàñòðóêòóðíîãî

íàíîòåõíîëîãè÷åñêîãî öåíòðà â Äóáíå;

— îò 20 ñåíòÿáðÿ 2010 ã. ìåæäó ÎÈßÈ, Ãîñóäàð-

ñòâåííîé êîðïîðàöèåé «Ðîññèéñêàÿ êîðïîðàöèÿ íàíî-

òåõíîëîãèé», ÎÎÎ «Äåòåêòîðû âçðûâ÷àòêè è íàðêîòè-

êîâ» è ÎÎÎ «Íåéòðîííûå òåõíîëîãèè», ðåãóëèðóþùåå

ó÷àñòèå ÎÈßÈ â ðåàëèçàöèè ïðîåêòà «Ðàñøèðåíèå

ïðîèçâîäñòâà ìíîãîöåëåâûõ äåòåêòîðîâ äëÿ èäåíòèôè-

êàöèè øèðîêîãî ñïåêòðà âåùåñòâ íà îñíîâå òåõíîëîãèè

ìå÷åíûõ íåéòðîíîâ».

Ïî èíôîðìàöèè ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ Èí-

ñòèòóòà Í. À. Ðóñàêîâè÷à «Î âûáîðàõ â ñîñòàâ Ó÷åíîãî

ñîâåòà ÎÈßÈ» ÊÏÏ èçáðàë ÷ëåíîì Ó÷åíîãî ñîâåòà

ÎÈßÈ ïðîôåññîðà ×. Ñòîÿíîâà (ÈßÈßÝ ÁÀÍ, Ñîôèÿ,

Áîëãàðèÿ).

ÊÏÏ ñ èíòåðåñîì çàñëóøàë íàó÷íûå äîêëàäû äè-

ðåêòîðà ÈßÈ ÐÀÍ Â. À. Ìàòâååâà «Î ïðîáëåìàõ è ïåð-

ñïåêòèâàõ ðàçâèòèÿ íåéòðèííîé è ÿäåðíîé àñòðîôèçè-

êè» è äèðåêòîðà ËßÐ ÎÈßÈ Ñ. Í. Äìèòðèåâà «Îá

èäåíòèôèêàöèè è èçó÷åíèè õèìè÷åñêèõ ñâîéñòâ íîâûõ

ýëåìåíòîâ Ïåðèîäè÷åñêîé òàáëèöû Ä. È. Ìåíäåëååâà»

è ïîáëàãîäàðèë äîêëàä÷èêîâ.
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Based on the information «Calling of the Elections

and Nomination of Candidates for the Position of the Di-

rector of JINR» presented by CP Chairman S. Dubni�ka,

the Committee called the election of the JINR Director for

25 March 2011, at the next CP session, due to the premature

termination of the powers of the Director of JINR and in ac-

cordance with the JINR Charter and the Regulation for the

Director of JINR.

Regarding the report presented by A. Ruzaev, Assist-

ant Director of JINR for Innovation Development, «Plans

for JINR Innovation Activities in 2011», the CP supported

the plans of the JINR Directorate for innovation activities

in 2011, noting the importance of establishing innovation

infrastructure around the Institute and modern communica-

tions with state and business in the sphere of innovations. It

also approved the investment agreements:

— signed on 31 August 2010 among JINR, the State

Corporation «Russian Corporation of Nanotechnologies»,

the OJSC «Concern "Radiotechnical and Information Sys-

tems"», the CJSC «Firm "IT". Information Technologies»,

and the OJSC «Special Economic Zones», which regulates

JINR’s participation in the realization of the project for the

establishment of an infrastructural nanotechnology centre

in Dubna;

— signed on 20 September 2010 among JINR, the

State Corporation «Russian Corporation of Nanotechnolo-

gies», the LLC «Detectors of Explosives and Drugs», and

the LLC «Neutron Technologies», which regulates JINR’s

participation in the realization of the project «Expansion of

Production of Multi-Purpose Detectors for Identification of

a Wide Range of Substances Based on Tagged Neutron

Technology».

Following the information presented by N. Rus-

sakovich, Chief Scientific Secretary of JINR, «By-election

to Membership of the JINR Scientific Council», the CP

elected Professor Ch. Stoyanov (INRNE, Sofia, Bulgaria)

as a new member of the JINR Scientific Council.

The CP heard with interest the scientific reports «Prob-

lems and Prospects for the Development of Neutrino and

Nuclear Astrophysics» presented by V. Matveev, Director

of INR, RAS, and «Identification and Studies of Chemical

Properties of New Elements of D. Mendeleev’s Periodic

Table» by S. Dmitriev, Director of FLNR, JINR, and

thanked the speakers.
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5 îêòÿáðÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ èç ïðåäñòàâè-

òåëüñòâà Êîîðäèíàöèîííîé êîìèññèè ïî ýêîíîìè÷åñêî-

ìó è êóëüòóðíîìó ñîòðóäíè÷åñòâó Òàéâàíÿ â Ìîñêâå.

Â äèðåêöèè ÎÈßÈ ãîñòåé âñòðåòèëè ãëàâíûé ó÷åíûé ñå-

êðåòàðü Í. À. Ðóñàêîâè÷, çàìåñòèòåëü äèðåêòîðà ïî èí-

íîâàöèîííîìó ðàçâèòèþ À. Â. Ðóçàåâ è ðóêîâîäèòåëü

îòäåëà ìåæäóíàðîäíûõ ñâÿçåé Ä. Â. Êàìàíèí. Òàéâàíü-

ñêóþ äåëåãàöèþ çàèíòåðåñîâàëè ïðîâîäèìûå â ÎÈßÈ

ôóíäàìåíòàëüíûå è ïðèêëàäíûå èññëåäîâàíèÿ, â îñî-

áåííîñòè ïðîåêòû â îáëàñòè íàíîòåõíîëîãèé è ðàäèàöè-

îííîé ìåäèöèíû. Âî âðåìÿ ïîñåùåíèÿ Ëàáîðàòîðèè

ÿäåðíûõ ðåàêöèé ãîñòè ïîçíàêîìèëèñü ñ ðàáîòîé îòäå-

ëåíèÿ ïðèêëàäíîé ôèçèêè íà öèêëîòðîíå ÈÖ-100, ïîñå-

òèëè óñòàíîâêó MASHA è îñìîòðåëè ñïåêòðîìåòð

ACCULINA.

Äèðåêòîð îòäåëà íàóêè è òåõíîëîãèé êîîðäèíàöè-

îííîé êîìèññèè ïðîôåññîð ×æýí Þàíü ïðèãëàñèë ðóêî-

âîäñòâî ÎÈßÈ ïîñåòèòü Òàéâàíü äëÿ îáñóæäåíèÿ âîç-

ìîæíûõ ïóòåé ñîòðóäíè÷åñòâà.

18 îêòÿáðÿ â ÄÌÑ ñîñòîÿëîñü î÷åðåäíîå çàñåäà-

íèå ÍÒÑ ÎÈßÈ. Äèðåêòîð ËßÏ À. Ã. Îëüøåâñêèé, çàìå-

ñòèòåëü äèðåêòîðà ËßÐ À. Ã. Ïîïåêî, çàìåñòèòåëü äè-

ðåêòîðà ËÍÔ Â. Í. Øâåöîâ ïðåäñòàâèëè äîêëàäû ïîä

îáùèì íàçâàíèåì «Ñîâìåñòíûå ýêñïåðèìåíòû ÎÈßÈ ñ

çàðóáåæíûìè ëàáîðàòîðèÿìè â îáëàñòè ÿäåðíîé ôèçè-

êè è ôèçèêè ÷àñòèö íèçêèõ è ïðîìåæóòî÷íûõ ýíåðãèé».

Îñîáåííîñòè ïðîâåäåíèÿ ñîâìåñòíûõ ýêñïåðèìåí-

òîâ ËßÐ â îáëàñòè ÿäåðíîé ôèçèêè è ôèçèêè ÷àñòèö

íèçêèõ è ïðîìåæóòî÷íûõ ýíåðãèé îáóñëîâëåíû ðÿäîì

ïðè÷èí, â ÷àñòíîñòè, íåõâàòêîé ïó÷êîâîãî âðåìåíè íà

äâóõ ñîáñòâåííûõ óñêîðèòåëÿõ ëàáîðàòîðèè, ïðîáëåìà-

ìè ñ êà÷åñòâîì ïó÷êà è ñîðòîì óñêîðÿåìûõ ÷àñòèö, îò-

ñóòñòâèåì â àðñåíàëå ëàáîðàòîðèè ñåïàðàòîðà ñ äîñòà-

òî÷íî áîëüøîé ìàãíèòíîé æåñòêîñòüþ, ãàììà-äåòåêòî-

ðîâ. Â íàñòîÿùåå âðåìÿ íàèáîëåå èíòåíñèâíî âåäåòñÿ

ñîòðóäíè÷åñòâî ñ GSI (Äàðìøòàäò, Ãåðìàíèÿ), ñ ãðóïïîé

ñåïàðàòîðà SHIP, êîòîðûé ïîçâîëÿåò çàíèìàòüñÿ ÿäåð-

íîé ñïåêòðîñêîïèåé. Íà ñïåêòðîìåòðå CORSET (ÎÈßÈ)

ïðîâîäÿòñÿ èññëåäîâàíèÿ, ñâÿçàííûå ñ ðåàêöèÿìè ñëèÿ-

íèÿ-äåëåíèÿ, â êîëëàáîðàöèþ âõîäÿò ó÷åíûå èç Èòàëèè,

Ôðàíöèè, Áåëüãèè, Ôèíëÿíäèè, ÑØÀ. Â äîêëàäå îòìå-

÷åíû ýêñïåðèìåíòû ñî ñïåêòðîìåòðîì DEMON â Ñòðàñ-

áóðãå; ðåçóëüòàòû, ïîëó÷åííûå íà ãàììà-ñôåðå â Àð-

ãîííñêîé íàöèîíàëüíîé ëàáîðàòîðèè (ÑØÀ); ýêñïåðè-

ìåíòû â GANIL (Ôðàíöèÿ); èññëåäîâàíèÿ ïî ïîèñêó

ñâåðõòÿæåëûõ ýëåìåíòîâ ñ èñïîëüçîâàíèåì äåòåêòîðà

íåéòðîíîâ â ïîäçåìíîé ëàáîðàòîðèè Ìîäàí (Ôðàíöèÿ);

èçó÷åíèå ñòðóêòóðû ÿäåð ìåòîäàìè ëàçåðíîé ñïåêòðî-

ñêîïèè â ñîòðóäíè÷åñòâå ñ ó÷åíûìè ÖÅÐÍ, Ôèíëÿíäèè,

Âåëèêîáðèòàíèè, Áåëüãèè, à òàêæå ñîòðóäíè÷åñòâî â
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On 5 October, a delegation from the Representative

Office in Moscow of Taiwan’s Coordination Committee for

Economic and Cultural Cooperation was on a visit to JINR.

The guests were welcomed at the JINR Directorate by

Chief Scientific Secretary N. A. Russakovich, Assistant

Director for Innovation Development A. V. Ruzaev, and

Head of the International Cooperation Department

D. V. Kamanin. The delegation from Taiwan became inter-

ested in the fundamental and applied research carried out

at JINR, particularly, in the projects on nanotechnology and

radiation medicine. During a visit to the Flerov Laboratory

of Nuclear Reactions, the guests got acquainted with the

work of the Centre of Applied Physics at the IC-100 cy-

clotron and were showed around the MASHA set-up and

ACCULINA spectrometer.

Professor Zheng-Yuan, Director of the Department of

Science and Technology of the Coordination Committee,

invited members of the JINR Directorate to visit Taiwan

and discuss possible ways of collaboration.

On 18 October, a regular meeting of the JINR STC

took place at the International Conference Hall. Director of

DLNP A. G. Olshevsky, Deputy Director of FLNR A. G. Po-

peko, and Deputy Director of FLNP V. N. Shvetsov deliv-

ered reports under the general title «Joint Experiments of

JINR and Foreign Laboratories in Nuclear Physics and

Low- and Intermediate-Energy Particle Physics».

The joint experiments of FLNR in nuclear physics and

low- and intermediate-energy particle physics have to be

carried out in specific conditions due to the shortage of

available beam time at the two accelerators of the labora-

tory, problems related to the beam quality and type of the

accelerated particles, lack of a separator with a sufficient-

ly high magnetic rigidity and gamma-detectors in the labo-

ratory’s arsenal. At the moment, collaboration with GSI

(Darmstadt, Germany) and team at the SHIP separator

which allows research using nuclear spectroscopy can be

regarded the most intensive. Studies of the fusion–fission

reactions are carried out at the CORSET spectrometer in

collaboration among researchers from Italy, France, Bel-

gium, Finland, and the USA. The report highlighted the ex-

periments with the DEMON spectrometer in Strasbourg,

results obtained on the Gamma-sphere of the Argonne Na-

tional Laboratory (USA), experiments at GANIL (France),

study on the search for superheavy elements using a neu-

tron detector at the Modane Underground Laboratory

(France), research into the nuclear structure by laser spec-

troscopy methods in collaboration with scientists from
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îáëàñòè òåîðåòè÷åñêîé ôèçèêè ñ íåìåöêèìè íàó÷íûìè

öåíòðàìè. Áîëüøå ïîëîâèíû ýòèõ ýêñïåðèìåíòîâ ïðåä-

ëîæåíû è èíèöèèðîâàíû ËßÐ, òîãäà êàê ñîîòíîøåíèå

ïóáëèêàöèé â êîëëàáîðàöèÿõ — ïðèìåðíî îäèí ê äâóì â

ïîëüçó çàðóáåæíûõ êîëëåã.

Çàìåñòèòåëü äèðåêòîðà ËÍÔ Â. Í. Øâåöîâ â ñâîåì

äîêëàäå îïðåäåëèë îñíîâíûå íàïðàâëåíèÿ ñîòðóäíè÷å-

ñòâà ïî «âíåøíèì» ýêñïåðèìåíòàì: ôóíäàìåíòàëüíûå

ñèììåòðèè, ñâîéñòâà íåéòðîíà, ýêñïåðèìåíòû ñ óëüòðà-

õîëîäíûìè íåéòðîíàìè; èññëåäîâàíèÿ ïî ôèçèêå äåëå-

íèÿ; èññëåäîâàíèÿ çàõâàòà íåéòðîíîâ ñ âûëåòîì çàðÿ-

æåííûõ ÷àñòèö; ÿäåðíûå äàííûå è ïðèêëàäíûå èññëåäî-

âàíèÿ. Êîëëàáîðàöèåé ðîññèéñêèõ, àìåðèêàíñêèõ è

êàíàäñêèõ ôèçèêîâ DIANNA âåäóòñÿ èññëåäîâàíèÿ ïî

îáíàðóæåíèþ ðàññåèâàíèÿ íåéòðîíà íà íåéòðîíå. Áûëà

ñîçäàíà óñòàíîâêà íà áàçå ðåàêòîðà ßÃÓÀÐ (èìïóëüñíî-

ãî ðåàêòîðà ñ æèäêîé àêòèâíîé çîíîé) â Ñíåæèíñêå, è

íà÷àòû ïåðâûå èçìåðåíèÿ. Äîêëàä÷èê ðàññêàçàë î ñî-

òðóäíè÷åñòâå ñ Èíñòèòóòîì Ëàóý–Ëàíæåâåíà (ILL) â Ãðå-

íîáëå è äðóãèìè ôðàíöóçñêèìè öåíòðàìè ïî èñïîëüçî-

âàíèþ äëÿ õðàíåíèÿ ÓÕÍ «ñîñóäîâ» ñî ñòåíêàìè èç íà-

íî÷àñòèö; èññëåäîâàíèÿõ ïî ïîèñêó êâàíòîâûõ óðîâíåé â

ãðàâèòàöèîííîì ïîëå Çåìëè, ãäå ñîòðóäíèêè ËÍÔ, ñòàâ-

øèå èäåîëîãàìè è ñîàâòîðàìè ïåðâîé ïóáëèêàöèè, àê-

òèâíî ó÷àñòâóþò â ñîçäàíèè ñïåêòðîìåòðà GRANIT. Ñðå-

äè ïðèìåðîâ ïëîäîòâîðíîãî ñîòðóäíè÷åñòâà — ýêñïåðè-

ìåíòû ïî èçó÷åíèþ ýôôåêòîâ íàðóøåíèÿ ÷åòíîñòè â íó-

êëîí-íóêëîííûõ âçàèìîäåéñòâèÿõ (ñîâìåñòíî ñ ÏÈßÔ

ÐÀÍ è ILL); ðàáîòû ïî ïðèìåíåíèþ äåòåêòîðîâ ñåìåé-

ñòâà Medipix äëÿ ÿäåðíîé ñïåêòðîñêîïèè â êîëëàáîðà-

öèè ñ Òåõíè÷åñêèì óíèâåðñèòåòîì â Ïðàãå (×åõèÿ); èñ-

ñëåäîâàíèÿ íà ðåàêòîðå â Ãðåíîáëå «T-íå÷åòíûõ» óãëî-

âûõ êîððåëÿöèé â íåéòðîííî-èíäóöèðîâàííîì äåëåíèè

(Ãåðìàíèÿ, Ðîññèÿ, Ôðàíöèÿ, Ôèíëÿíäèÿ); ðàáîòû ïî

èçìåðåíèþ ñå÷åíèé ðàäèàöèîííîãî çàõâàòà íåéòðîíîâ è

èçó÷åíèþ óãëîâûõ êîððåëÿöèé, ïðîâîäèìûå ñîâìåñòíî

ñ äâóìÿ êîðåéñêèìè íàó÷íûìè öåíòðàìè. Â. Í. Øâåöîâ

êîñíóëñÿ ñîâìåñòíûõ ïðèêëàäíûõ èññëåäîâàíèé, òàêèõ

êàê íåéòðîííî-àêòèâàöèîííûé àíàëèç (Áîëãàðèÿ, Ðóìû-

íèÿ, Ãðóçèÿ, Ïîëüøà, Åãèïåò, Ñåðáèÿ, ÞÀÐ); àíàëèç ïî-

âåðõíîñòåé ìåòîäàìè ðàññåÿíèÿ òÿæåëûõ çàðÿæåííûõ

÷àñòèö (Ïîëüøà, Ñëîâàêèÿ, Óêðàèíà); èññëåäîâàíèÿ ïî

ðàäèàöèîííîé ñòîéêîñòè ìàòåðèàëîâ, ðàçðàáîòêà ìåòî-

äîâ ïîëó÷åíèÿ èçîòîïîâ (ÞÀÐ, Ñëîâàêèÿ); ìåòîäû ÿäåð-

íîé ïëàíåòîëîãèè — ó÷àñòèå â êîñìè÷åñêèõ ïðîåêòàõ

ÍÀÑÀ, Åâðîïåéñêîãî êîñìè÷åñêîãî àãåíòñòâà, Ðîñêîñ-

ìîñà. Ïëàíèðóåòñÿ ïðîäîëæåíèå ñîòðóäíè÷åñòâà ñ ïðî-

âåäåíèåì âûåçäíûõ ýêñïåðèìåíòîâ íà óíèêàëüíûõ èñ-

òî÷íèêàõ íåéòðîíîâ, à òàêæå ðàçâèòèå ýêñïåðèìåíòàëü-

íîé ïðîãðàììû íà ÈÁÐ-2Ì è ÈÐÅÍ.

Äèðåêòîð ËßÏ À. Ã. Îëüøåâñêèé ñîîáùèë, ÷òî ñî-

òðóäíè÷åñòâî ïî çàðóáåæíûì ýêñïåðèìåíòàì îñóùå-
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CERN, Finland, the United Kingdom, Belgium, and cooper-

ation with German research centres in theoretical physics.

The greater part of these experiments have been proposed

and initiated by FLNR, while the ratio of publications in the

collaborations is approximately one-to-two in favour of

the foreign colleagues.

V. N. Shvetsov, FLNP Deputy Director, outlined in his

report the chief areas for cooperation on the «external»

experiments: fundamental symmetries, neutron properties,

experiments with ultracold neutrons; research into fission

physics; study of neutron capture with emission of

charged particles; nuclear data and applied research. In-

vestigations on the observation of neutron–neutron scat-

tering are conducted by the DIANNA collaboration of

Russian, American, and Canadian physicists. A set-up was

constructed at the YAGUAR reactor (pulsed reactor with a

liquid core) in Snezhinsk, and the first measurements were

taken. The reporter spoke about the cooperation with the

Institute Laue-Langevin (ILL) in Grenoble and other French

research centres on the use of «vessels» with nanostruc-

tured walls for UCN strorage, investigations on the search

for quantum levels in the gravitational field of the Earth,

where FLNP staff members, who initiated and co-authored

the first publication, take an active part in the construction

of the GRANIT spectrometer. Among the examples of

fruitful cooperation are the experiments on the study of

the effects of parity violation in nucleon–nucleon interac-

tions (together with the PINP of RAS and ILL), works on

the use of Medipix detectors for nuclear spectroscopy in

collaboration with the Technical University in Prague

(Czech Republic), research conducted at the reactor in

Grenoble into «T-odd» angular correlations in neutron-in-

duced fission (Germany, Russia, France, Finland), works on

the measurement of radiative neutron capture cross sec-

tions and study of angular correlations, carried out jointly

with two Korean research centres. V. N. Shvetsov also

touched upon the applied research: neutron activation

analysis (Bulgaria, Romania, Georgia, Poland, Egypt, Ser-

bia, the Republic of South Africa); surface analysis using

scattering of heavy charged particles (Poland, Slovakia,

Ukraine); research into radiation hardness of materials,

development of isotope production methods (RSA, Slo-

vakia); methods of nuclear planetology — participation in

the space projects of NASA, the European Space Agency,

and Roskosmos. It is planned to continue collaboration

with the inclusion of offsite experiments on unique neutron

sources and develop the experimental programme for the

IBR-2M and IREN.
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ñòâëÿåòñÿ â ðàìêàõ äâóõ òåì: «Íåóñêîðèòåëüíàÿ íåé-

òðèííàÿ ôèçèêà è àñòðîôèçèêà» è «Ôèçèêà ëåãêèõ ìå-

çîíîâ». Ïðåæäå âñåãî ýòî èññëåäîâàíèÿ äâîéíîãî

áåòà-ðàñïàäà íà óñòàíîâêå NEMO â ïîäçåìíîé ëàáîðà-

òîðèè Ìîäàí (Ôðàíöèÿ) è ïðîåêò GERDA–MAJORANA.

Ñîòðóäíèêè ËßÏ ó÷àñòâóþò â ýêñïåðèìåíòå ïî ïîèñêó

òåìíîé ìàòåðèè EDELWEISS (Ôðàíöèÿ, Ãåðìàíèÿ, Ðîñ-

ñèÿ) è ìåíåå ìàñøòàáíîì, íî âàæíîì ñ òî÷êè çðåíèÿ ïî-

íèìàíèÿ ôèçè÷åñêèõ ÿâëåíèé ýêñïåðèìåíòå LESI ïî èç-

ìåðåíèþ ñå÷åíèé ÿäåðíûõ ðåàêöèé ïðè î÷åíü íèçêèõ

ýíåðãèÿõ. Êî âòîðîìó íàïðàâëåíèþ îòíîñèòñÿ ïðîåêò

SPRING ïî èññëåäîâàíèþ äèíàìèêè íóêëîí-íóêëîííûõ

âçàèìîäåéñòâèé ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ íà óñòà-

íîâêå ANKE COSY (Þëèõ, Ãåðìàíèÿ). Ñîòðóäíèêè

ÎÈßÈ âíåñëè ñóùåñòâåííûé âêëàä â ðàçðàáîòêó ôèçè-

÷åñêîé ïðîãðàììû ýêñïåðèìåíòà, â ñîçäàíèå è îáñëóæè-

âàíèå äåòåêòîðîâ óñòàíîâêè ANKE. Ïëàíèðóåòñÿ, ÷òî

ýòîò æå êîëëåêòèâ ïðèìåò ó÷àñòèå â èññëåäîâàíèÿõ ïî

ñïèíîâîé ôèçèêå â ýêñïåðèìåíòå PAX íà ñòðîÿùåìñÿ

óñêîðèòåëüíîì êîìïëåêñå FAIR â GSI (Äàðìøòàäò, Ãåð-

ìàíèÿ). Â ñîòðóäíè÷åñòâå ñ Óíèâåðñèòåòîì Êóøè (ßïî-

íèÿ) íà ôàçîòðîíå ËßÏ áûëè ïðîâåäåíû èçìåðåíèÿ ïî

ïðîåêòó «JaRus» (ßïîíèÿ–Ðîññèÿ) ñ öåëüþ ïîëó÷åíèÿ

äàííûõ äëÿ ðàçðàáîòêè ìåòîäà ïðåîáðàçîâàíèÿ ðàäèî-

àêòèâíûõ îòõîäîâ â êîðîòêîæèâóùèå ïðîäóêòû.

À. Ã. Îëüøåâñêèé ïîä÷åðêíóë, ÷òî â ËßÏ ðàñïðåäåëåíèå

ðåñóðñîâ ïî òåìàì, îáúåäèíÿþùèì áîëåå ìåëêèå ïðî-

åêòû ñ áëèçêîé íàó÷íîé òåìàòèêîé, ïîçâîëÿåò ãèáêî

ó÷åñòü çàäà÷è è ïðèîðèòåòû êàæäîãî èç ïðîåêòîâ, à ðå-

ñóðñ ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà â öåëîì íàïðà-

âëåí íà óêðåïëåíèå ñâÿçåé ñî ñòðàíàìè-ó÷àñòíèöàìè

ÎÈßÈ. Äîêëàäû âûçâàëè ìíîãî âîïðîñîâ è ñîïðîâî-

æäàëèñü àêòèâíîé äèñêóññèåé.

Ñ èòîãàìè 108-é ñåññèè Ó÷åíîãî ñîâåòà (ñåíòÿáðü

2010 ã.) ÷ëåíîâ ÍÒÑ îçíàêîìèë ãëàâíûé ó÷åíûé ñåêðå-

òàðü Í. À. Ðóñàêîâè÷. Ïî ïîâîäó ïóíêòà ðåçîëþöèè Ó÷å-

íîãî ñîâåòà î íåîáõîäèìîñòè ñîçäàíèÿ «äîðîæíîé êàð-

òû» ñ öåëüþ îïòèìèçàöèè âíåøíåãî ó÷àñòèÿ â ïðîåêòå

NICA è ýêñïåðèìåíòàõ MPD è SPD äèðåêòîð ËÔÂÝ

Â. Ä. Êåêåëèäçå îòìåòèë, ÷òî ýòî óêëàäûâàåòñÿ â ðàìêè

çàäà÷, ïîñòàâëåííûõ ÊÏÏ, è áóäåò ñïîñîáñòâîâàòü ìàê-

ñèìàëüíî áûñòðîé èíòåãðàöèè áàçîâûõ óñòàíîâîê ÎÈßÈ

â åâðîïåéñêóþ íàó÷íî-èññëåäîâàòåëüñêóþ èíôðàñòðóê-

òóðó.

9 íîÿáðÿ ÎÈßÈ ïîñåòèëà ôðàíöóçñêàÿ äåëåãàöèÿ,

â ñîñòàâå êîòîðîé áûëè ïðåçèäåíò Óïðàâëÿþùåãî ñîâå-

òà ÖÅÐÍ Ì. Ñïèðî, ðóêîâîäèòåëü Ìîñêîâñêîãî îôèñà

áþðî Íàöèîíàëüíîãî öåíòðà ÿäåðíûõ èññëåäîâàíèé

(CNRS) Â. Ìàéåð, àòòàøå ïî íàóêå è òåõíîëîãèÿì ïî-

ñîëüñòâà Ôðàíöèè â ÐÔ Ì. Òàðàðèí. Ãîñòåé ïðèíèìàëè

è. î. äèðåêòîðà ÎÈßÈ Ì. Ã. Èòêèñ, âèöå-äèðåêòîð
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Director of DLNP A. G. Olshevsky reported that co-

operation regarding the external experiments is carried

out in the framework of two themes: «Non-Accelerator

Neutrino Physics and Astrophysics» and «Physics of Light

Mesons». First and foremost, this includes the study of

double beta decay at the NEMO set-up in the Modane Un-

derground Laboratory (France) and the GERDA-MAJO-

RANA project. DLNP staff members participate in the

EDELWEISS experiment on the search for dark matter

(France, Germany, Russia) and LESI experiment on the

measurement of the cross sections of nuclear reactions at

very low energies, which is smaller-scale but important for

understanding physical phenomena. The SPRING project

on the study of the dynamics of nucleon–nucleon interac-

tions at intermediate energies at the ANKE set-up at

COSY (J�lich, Germany) refers to the second line of stud-

ies. JINR researchers made a significant contribution to

the elaboration of the physical experiment programme and

to the construction and maintenance of the detectors at

the ANKE set-up. It is envisaged that the same research

team will take part in spin physics studies in the frame-

work of the PAX experiments at the FAIR accelerator com-

plex, which is being constructed at GSI (Darmstadt, Ger-

many). In collaboration with the Kyushu University (Japan),

measurements were done at the DLNP Phasotron under

the JaRus (Japan–Russia) project aimed at obtaining data

that will allow working out a method for converting ra-

dioactive wastes into short-lived products. A. G. Ol-

shevsky underlined that allocation of resources at DLNP

among the themes which unite smaller-scale projects of

close research fields allows taking into consideration the

tasks and priorities of each project in a flexible way, while

the international cooperation resources are on the whole

aimed at strengthening the ties among the JINR Member

States. These reports aroused a lot of questions and dy-

namic discussion.

Chief Scientific Secretary N. A. Russakovich ac-

quainted the STC members with the results of the 108th

session of the Scientific Council held in September, 2010.

Concerning the paragraph of the resolution of the Scienti-

fic Council regarding the necessity to elaborate a road

map with the purpose of optimizing the external participa-

tion in the NICA project, as well as MPD and SPD experi-

ments, Director of VBLHEP V. D. Kekelidze underlined

that this initiative is in line with the tasks set by the CP

and will facilitate the fastest possible integration of JINR

basic facilities into the European scientific research in-

frastructure.
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Ð. Ëåäíèöêè, ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷

è ðóêîâîäèòåëü îòäåëà ìåæäóíàðîäíûõ ñâÿçåé Ä. Â. Êà-

ìàíèí.

Ó÷àñòíèêè âñòðå÷è çàòðîíóëè âîïðîñû ðàçâèòèÿ íà-

ó÷íûõ êîíòàêòîâ ÎÈßÈ ñ Ôðàíöèåé, ÖÅÐÍ, Åâðîñîþçîì.

Â ðåçóëüòàòå ïåðåãîâîðîâ áûëî ðåøåíî ïðèëîæèòü âñå

âîçìîæíûå óñèëèÿ ïî âêëþ÷åíèþ Ôðàíöèè â ÷èñëî àñ-

ñîöèèðîâàííûõ ÷ëåíîâ ÎÈßÈ. Îáñóæäàëèñü âîçìîæíûå

ïóòè èíòåãðàöèè ÎÈßÈ â çîíó Åâðîñîþçà â ðàìêàõ ñóùå-

ñòâóþùèõ íàó÷íûõ ïðîãðàìì. Ïðîôåññîð Ì. Ñïèðî

îòìåòèë, ÷òî ÖÅÐÍ ïëàíèðóåò óâåëè÷èòü êîëè÷åñòâî ãî-

ñóäàðñòâ-÷ëåíîâ è ðàñøèðèòü âîçìîæíîñòè ñîòðóäíè÷å-

ñòâà è ó÷àñòèÿ â äåÿòåëüíîñòè ÖÅÐÍ ñòðàí, íàõîäÿùèõñÿ

çà ïðåäåëàìè åâðîçîíû. Ïîñëå âñòðå÷è â äèðåêöèè

ãîñòè Èíñòèòóòà ïîñåòèëè ËßÐ è ËÔÂÝ, ãäå îçíàêîìè-

ëèñü ñ óñêîðèòåëüíûì êîìïëåêñîì òÿæåëûõ èîíîâ è

îäíèì èç ïðèîðèòåòíûõ ïðîåêòîâ ÎÈßÈ «Íóêëî-

òðîí-Ì/NICA».

9–11 íîÿáðÿ ïî ïðèãëàøåíèþ ÷ëåíà Ó÷åíîãî ñîâå-

òà ÎÈßÈ îò Ðåñïóáëèêè Ïîëüøè ïðîôåññîðà

Ì. Áóäçûíüñêîãî äèðåêòîð ËÍÔ À. Â. Áåëóøêèí è ïî-

ìîùíèê äèðåêòîðà ÎÈßÈ Ã. Ì. Àðçóìàíÿí ïðèíÿëè ó÷à-

ñòèå â ðàñøèðåííîì íàó÷íîì ñåìèíàðå, ïðîõîäèâøåì

â Èíñòèòóòå ôèçèêè Ëþáëèíñêîãî óíèâåðñèòåòà

èì. Ì. Ñêëîäîâñêîé-Êþðè ïîä ðóêîâîäñòâîì äèðåêòîðà

Èíñòèòóòà ôèçèêè ïðîôåññîðà Ç. Êîð÷àêà. Àóäèòîðèÿ

ñåìèíàðà, ñîñòîÿùàÿ â îñíîâíîì èç ñòóäåíòîâ, àñïèðàí-

òîâ è ìîëîäûõ ó÷åíûõ, ñ èíòåðåñîì âîñïðèíÿëà äîêëà-

äû äóáíåíñêèõ ãîñòåé, ïîëó÷èâ ïðåäñòàâëåíèå îá èñòî-

ðèè ñîçäàíèÿ ÎÈßÈ è åãî ñåãîäíÿøíåé íàó÷íîé ïîëèòè-

êå, à òàêæå î íåêîòîðûõ ïåðñïåêòèâíûõ íàïðàâëåíèÿõ

èññëåäîâàíèé, ñâÿçàííûõ, â ÷àñòíîñòè, ñ ðàçâèòèåì ìå-

òîäîâ ñâåòîâîé ìèêðîñêîïèè è èõ ïðèìåíåíèåì â áèîëî-

ãèè è ìåäèöèíå. Â ñâîþ î÷åðåäü, äåëåãàöèÿ ÎÈßÈ îçíà-

êîìèëàñü ñ äåÿòåëüíîñòüþ Èíñòèòóòà ôèçèêè è ðÿäà ôà-

êóëüòåòîâ Ëþáëèíñêîãî óíèâåðñèòåòà.
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Äóáíà, 9 íîÿáðÿ. Ôðàíöóçñêàÿ äåëåãàöèÿ âî ãëàâå

ñ ïðåçèäåíòîì Óïðàâëÿþùåãî ñîâåòà ÖÅÐÍ Ì. Ñïèðî (âòîðîé

ñïðàâà) â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà

Dubna, 9 November. The French delegation headed by President

of the CERN Council M. Spiro (second from right) at the Flerov

Laboratory of Nuclear Reactions



11 íîÿáðÿ â ÎÈßÈ ïîáûâàëè ñ âèçèòîì ñîòðóäíèêè

ïîñîëüñòâà Âåëèêîáðèòàíèè â Ìîñêâå — ïåðâûé ñåêðå-

òàðü, àòòàøå ïî âîïðîñàì íàóêè è èííîâàöèé Ä. Íàéòñ è

ñòàðøèé ñîâåòíèê ïî ýíåðãåòèêå è ïðîìûøëåííîñòè

Ì. Ñîêîëîâà. Äåëåãàöèþ ïðèíèìàëè âèöå-äèðåêòîð

ÎÈßÈ Ð. Ëåäíèöêè, ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðó-

ñàêîâè÷, ãëàâíûé èíæåíåð Ã. Ä. Øèðêîâ è ðóêîâîäèòåëü

îòäåëà ìåæäóíàðîäíûõ ñâÿçåé Ä. Â. Êàìàíèí, ðàññêà-

çàâøèå ãîñòÿì îá îñíîâíûõ íàïðàâëåíèÿõ äåÿòåëüíîñòè

Èíñòèòóòà. Íà âñòðå÷å ðàññìàòðèâàëèñü âîçìîæíîñòè

ðàçâèòèÿ ñîòðóäíè÷åñòâà ÎÈßÈ ñ Âåëèêîáðèòàíèåé,

â ÷àñòíîñòè ñ Èíñòèòóòîì óñêîðèòåëüíîé ôèçèêè

èì. Äæ. Àäàìñà (Îêñôîðä). Äëÿ áîëåå ãëóáîêîãî èçó÷å-

íèÿ âîïðîñîâ, ñâÿçàííûõ ñ ñîòðóäíè÷åñòâîì, áûëî ðå-

øåíî îðãàíèçîâàòü â ÎÈßÈ êðóãëûé ñòîë ñ ó÷àñòèåì

ó÷åíûõ èç Âåëèêîáðèòàíèè è Ðîññèè. Ãîñòè ïîáûâàëè íà

ýêñêóðñèè â ËÔÂÝ è ËßÐ.

27 íîÿáðÿ â ÄÊ «Ìèð» ïðîøëè ìåðîïðèÿòèÿ, ïî-

ñâÿùåííûå Íàöèîíàëüíîìó äíþ Ðóìûíèè. Âèöå-äèðåê-

òîð ÎÈßÈ ïðîôåññîð Ð. Ëåäíèöêè íàïîìíèë èìåíà çà-

ìå÷àòåëüíûõ ðóìûíñêèõ ó÷åíûõ, ñòîÿâøèõ ó èñòîêîâ

ÎÈßÈ, îòìåòèë óñïåøíîå ðàçâèòèå ñîòðóäíè÷åñòâà íà-

ó÷íûõ öåíòðîâ Ðóìûíèè ñ Îáúåäèíåííûì èíñòèòóòîì.

Âûñîêóþ îöåíêó ñîòðóäíè÷åñòâó äàëè ÷ðåçâû÷àéíûé è

ïîëíîìî÷íûé ïîñîë Ðóìûíèè â ÐÔ äîêòîð Ê.-Ì. Ãðèãî-

ðèå è ïîëíîìî÷íûé ïðåäñòàâèòåëü Ïðàâèòåëüñòâà Ðóìû-

íèè â ÎÈßÈ àêàäåìèê Í.-Â. Çàìôèð.

Îá èñòîðèè ïðàçäíèêà, âåäóùåãî îòñ÷åò îò 1 äåêà-

áðÿ 1918 ã., êîãäà â ðåçóëüòàòå îáúåäèíåíèÿ ðóìûí èç

Òðàíñèëüâàíèè è Áàíàòà ñ Êîðîëåâñòâîì Ðóìûíèè íà

êàðòå Åâðîïû ïîÿâèëîñü íîâîå ìîëîäîå ãîñóäàðñòâî, à

òàêæå î äðóãèõ èñòîðè÷åñêèõ ôàêòàõ ðàññêàçàë ðóêîâî-

äèòåëü ãðóïïû ðóìûíñêèõ ñîòðóäíèêîâ ÎÈßÈ Ã. Àäàì.

Äëÿ ãîñòåé âå÷åðà âûñòóïèëè êàìåðíûé õîð «Êðåäî»,

ñòóäåíòêà ÌÃÓ À. Áàëàøîþ, õîðåîãðàôè÷åñêèé êîëëåê-

òèâ «Êàëèíêà», âîêàëüíûé àíñàìáëü «Ìåòåëèöà». Çà-

âåðøèâøàÿ ïðàçäíè÷íûé âå÷åð äåìîíñòðàöèÿ êîðîòêî-

ìåòðàæíûõ ôèëüìîâ ðóìûíñêèõ êèíåìàòîãðàôèñòîâ îò-

êðûëà Äíè ðóìûíñêîãî êèíî â Äóáíå.

Â ýòè æå äíè â ÄÊ «Ìèð» ðàáîòàëà âûñòàâêà, ïîñâÿ-

ùåííàÿ 400-ëåòèþ Ãàëèëåî Ãàëèëåÿ, îðãàíèçîâàííàÿ ðó-

ìûíñêîé õóäîæíèöåé è èñêóññòâîâåäîì Ê. Ñèãåòè è ïðî-

ôåññîðîì Ã. Ñòðàòàíîì.

6 äåêàáðÿ íà ñîñòîÿâøåìñÿ â ÄÌÑ çàñåäàíèè ÍÒÑ

ÎÈßÈ îáñóæäàëèñü âîçìîæíîñòè èññëåäîâàíèé ïî ñïè-

íîâîé ôèçèêå íà íóêëîòðîíå-Ì è êîëëàéäåðå NICA,

à òàêæå èòîãè íîÿáðüñêîé ñåññèè ÊÏÏ.

Íà÷àëüíèê ñåêòîðà ËÔÂÝ À. Ï. Íàãàéöåâ â äîêëàäå

«Ñïèíîâàÿ ôèçèêà â ïðîåêòå NICA» ðàññêàçàë îá îñíîâ-

íîé èäåå ïðîåêòà, ðàçðàáàòûâàåìîé ôèçè÷åñêîé ïðî-
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On 9 November, JINR was visited by a French delega-

tion including M. Spiro, President of the CERN Council,

M. Meyer, Head of Moscow Office of the National Centre

for Scientific Research (CNRS), and M. Tararin, Science

and Technology Attach� for the Embassy of France in the

RF. The guests were welcomed by JINR Acting Director

M. G. Itkis, Vice-Director R. Lednick�, Chief Scientific Sec-

retary N. A. Russakovich, and Head of the International

Cooperation Department D. V. Kamanin.

In the course of the event, the sides discussed issues

concerning the development of scientific contacts among

JINR, France, CERN, and the European Union. At the end

of the negotiations, it was decided to expend every poss-

ible effort and make France an Associate Member of JINR.

The sides also considered possible ways of integrating

JINR into the Eurozone in the context of the existing re-

search programmes. Professor M. Spiro noted that CERN

is planning to increase the number of Member States and

expand the possibilities to cooperate and participate in

the activities of CERN for the states outside the limits of

the Eurozone. At the end of the event, the guests visited

FLNR and VBLHEP, where they got acquainted with the

heavy-ion accelerator complex and Nuclotron-M/NICA,

one of the high-priority projects at JINR.

On 9–11 November, invited by Professor M. Budzyn-

ski, member of the JINR Scientific Council from Poland, Di-

rector of FLNP A. V. Belushkin and JINR Assistant Direc-

tor G. M. Arzumanyan took part in the extended scientific

seminar held at the Institute of Physics of the Maria

Curie-Sklodowska University in Lublin under the guidance

of Professor Z. Korczak, Director of the Institute of

Physics. The seminar audience, which included chiefly stu-

dents, postgraduates, and young scientists, heard with in-

terest the presentations by the guests from Dubna, gaining

an insight into the history of JINR and its today’s scientific

policy, as well as into some of the prîmising avenues of

research, associated, in particular, with the development

of light spectroscopy methods and their use in biology and

medicine. The JINR delegation, in its turn, got acquainted

with the activities of the Institute of Physics and faculties

of Lublin University.

On 11 November, JINR was visited by a delegation

from the Embassy of the United Kingdom in Moscow, in-

cluding J. Knights, First Secretary, Science and Innovation

Attach�, and M. Sokolova, Senior Advisor for Energy and

Industry. The guests were welcomed by JINR Vice-Director

R. Lednick�, Chief Scientific Secretary N. A. Russakovich,

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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and Chief Engineer G. D. Shirkov, Head of the Internation-

al Cooperation Department D. V. Kamanin, who told about

the key avenues of research at the Institute. During the

event, the sides discussed possibilities for developing co-

operation between JINR and the United Kingdom, particu-

larly, with the John Adams Institute for Accelerator

Science at Oxford. In order to provide a deeper insight

into the cooperation issues, it was decided to organize a

round-table discussion for scientists from the UK and Rus-

sia at JINR. The guests also visited VBLHEP and FLNR.

On 27 November, the House of Culture «Mir» hosted

the events dedicated to the National Day of Romania. JINR

Vice-Director Professor R. Lednick� brought to recollec-

tion the names of outstanding Romanian scientists who

had pioneered research at JINR, and made a note of the

successful development of collaboration between research

centres in Romania and the Joint Institute. A high appraisal

was given to the cooperation by Doctor C. Mihail Grigorie,

Ambassador Extraordinary and Plenipotentiary of Romania

to the RF, and Academician N. Victor Zamfir, Plenipoten-

tiary of the Government of Romania to JINR.

G. Adam, leader of the Romanian team of researchers

among the JINR staff, told about the history of this holi-

day, which started on 1 December 1918, when the unifica-

tion of Romanians from Transylvania and Banat with the

Kingdom of Romania brought about a new young state to

the map of Europe, as well as of other historical facts. The

Chamber Choir «Credo», MSU student A. Balasoiu, Chore-

ographic Ensemble «Kalinka», and Vocal Ensemble «Mete-

litsa» arranged a performance for the guests of the event.

Closing the festive evening was demonstration of short

documentary films by Romanian film-makers, which opened

the Days of Romanian Cinema in Dubna.

In the same days, the HC «Mir» hosted an exhibition

dedicated to the 400th anniversary of Galileo Galilei, orga-

nized by the Romanian artist and fine art expert K. Sigeti

and Professor G. Stratan.

On 6 December, a meeting of the JINR STC was held

at the International Conference Hall, where a discussion

took place regarding the possibilities to conduct research

in spin physics at the Nuclotron-M and the NICA collider,

as well as results of the November CP session.

Head of a VBLHEP sector A. P. Nagaitsev delivered a

report «Spin Physics in the NICA Project», which high-

lighted the key idea of the project, physics programme be-

ing currently worked out; creation of a polarized ion beam

as well as planned research and measurements on the

beam; preparation of a detector. VBLHEP Director

V. D. Kekelidze underlined that the project is funded fairly

well, noticeable is the support from all the laboratories and

the Directorate, but the programme ought to be accurately

adjusted under the recieved financing, it is necessary to

boost international cooperation and find additional re-

sources.

The report «Spin Physics at Nuclotron-M» by Deputy

Director of VBLHEP E. A. Strokovsky was devoted to sci-

entific research on fixed targets, which could be conduct-

ed without delay at the Nuclotron.

V. V. Katrasev, JINR Assistant Director for Financial

and Economic Issues, reported on the results of the CP

session held on 26–27 November and budget of the Insti-

tute for the coming years.
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Äóáíà, 27 íîÿáðÿ. ×ðåçâû÷àéíûé è ïîëíîìî÷íûé ïîñîë

Ðóìûíèè â ÐÔ Ê.-Ì. Ãðèãîðèå (ñïðàâà) íà âûñòàâêå,

ïîñâÿùåííîé 400-ëåòèþ Ãàëèëåî Ãàëèëåÿ

Dubna, 27 November. Ambassador Extraordinary and Plenipotentiary

of Romania to the RF C. Mihail Grigorie (right) at the exhibition

dedicated to the 400th anniversary of Galileo Galilei



ãðàììå, î ñîçäàíèè ïó÷êà ïîëÿðèçîâàííûõ èîíîâ è ïëà-

íèðóåìûõ íà íåì èññëåäîâàíèÿõ è èçìåðåíèÿõ; î ïîäãî-

òîâêå äåòåêòîðà. Äèðåêòîð ËÔÂÝ Â. Ä. Êåêåëèäçå

îòìåòèë, ÷òî ïðîåêò ôèíàíñèðóåòñÿ äîñòàòî÷íî õîðîøî,

÷óâñòâóåòñÿ ïîääåðæêà âñåõ ëàáîðàòîðèé è äèðåêöèè,

íî â ðàìêàõ äàííîãî ôèíàíñèðîâàíèÿ ïðîãðàììà äîëæ-

íà áûòü ÷åòêî ñêîððåêòèðîâàíà, íåîáõîäèìî ìàêñè-

ìàëüíî ðàçâèâàòü ìåæäóíàðîäíîå ñîòðóäíè÷åñòâî, íà-

õîäèòü äîïîëíèòåëüíûå ðåñóðñû.

Çàìåñòèòåëü äèðåêòîðà ËÔÂÝ Å. À. Ñòðîêîâñêèé â

äîêëàäå «Ñïèíîâàÿ ôèçèêà íà íóêëîòðîíå-Ì» ïðîèí-

ôîðìèðîâàë î íàó÷íûõ èññëåäîâàíèÿõ íà íåïîäâèæíûõ

ìèøåíÿõ, êîòîðûå ìîæíî áûëî áû íå îòêëàäûâàÿ ïðî-

âîäèòü íà íóêëîòðîíå.

Ïîìîùíèê äèðåêòîðà ÎÈßÈ ïî ôèíàíñîâî-ýêîíî-

ìè÷åñêèì âîïðîñàì Â. Â. Êàòðàñåâ ñîîáùèë îá èòîãàõ

ñåññèè ÊÏÏ, ïðîõîäèâøåé 26–27 íîÿáðÿ, î áþäæåòå

Èíñòèòóòà íà áëèæàéøèå ãîäû.

14 äåêàáðÿ ÎÈßÈ ïîñåòèë ÷ðåçâû÷àéíûé è ïîëíî-

ìî÷íûé ïîñîë ÞÀÐ â ÐÔ Ì. Ìïàõëóà â ñîïðîâîæäåíèè

àòòàøå ïî íàóêå è òåõíîëîãèÿì äîêòîðà Í. Àðåíäñå. Ãî-

ñòåé ïðèíèìàëè âèöå-äèðåêòîð Èíñòèòóòà Ð. Ëåäíèöêè,

ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷, äèðåêòîð

Ó÷åáíî-íàó÷íîãî öåíòðà Ñ. Ç. Ïàêóëÿê, ðóêîâîäèòåëü

îòäåëà ìåæäóíàðîäíûõ ñâÿçåé Ä. Â. Êàìàíèí è ïîìîù-

íèê êîîðäèíàòîðà ïî ñâÿçÿì ñ ÞÀÐ À. Þ. Áåëîâà.

Ïîñîë, âïåðâûå ïîñåòèâøèé Äóáíó è ÎÈßÈ, áûë

ïðîèíôîðìèðîâàí î äåÿòåëüíîñòè Èíñòèòóòà è ðåçóëü-

òàòàõ ñîòðóäíè÷åñòâà ñ ÞÀÐ, â ÷èñëå êîòîðûõ åæåãîä-

íîå ó÷àñòèå ãðóïï þæíîàôðèêàíñêèõ ñòóäåíòîâ â ïðàê-

òèêå íà áàçå ÎÈßÈ; ïðîâåäåíèå ëåêòîðàìè èç ÎÈßÈ òå-
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On 14 December, Ambassador Extraordinary and

Plenipotentiary of the Republic of South Africa to the

Russian Federation M. Mpahlwa, accompanied by Science

and Technology Attach� Doctor N. Arendse, was on a visit

to JINR. The guests were welcomed by JINR Vice-Director

R. Lednick�, Chief Scientific Secretary N. A. Russakovich,

Director of the University Centre S. Z. Pakuliak, Head of

the International Cooperation Department D. V. Kamanin,

and Assistant Coordinator of Relations with the RSA

A. Yu. Belova.

The Ambassador, who visited Dubna and JINR for the

first time, was informed about the research at the Institute

and results of collaboration with the RSA, including annual

participation of groups of students from the RSA in prac-

tical training at JINR; organization by JINR lecturers of the

theoretical part of the Winter School in Pretoria, held in
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Äóáíà, 14 äåêàáðÿ. ×ðåçâû÷àéíûé è ïîëíîìî÷íûé ïîñîë ÞÀÐ â ÐÔ

Ì. Ìïàõëóà (âòîðîé ñïðàâà) è àòòàøå ïî íàóêå è òåõíîëîãèÿì äîêòîð Í. Àðåíäñå â äèðåêöèè ÎÈßÈ

Dubna, 14 December. Ambassador Extraordinary and Plenipotentiary of the Republic of South Africa to the RF M. Mpahlwa (second

from right) and Science and Technology Attach� Doctor N. Arendse at the meeting with the JINR Directorate
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îðåòè÷åñêîé ÷àñòè Çèìíåé øêîëû â Ïðåòî-

ðèè, îðãàíèçîâàííîé â ñîòðóäíè÷åñòâå ñ

Þæíî-Àôðèêàíñêèì èíñòèòóòîì ôèçèêè

(SAIP); âîñåìü ñåññèé ñîâìåñòíîãî êîîð-

äèíàöèîííîãî êîìèòåòà, äâà ðàáî÷èõ ñîâå-

ùàíèÿ ïî ðàçâèòèþ íàó÷íîé êîîïåðàöèè

ïî òåìå «Ìîäåëè è ìåòîäû â ìàëî- è ìíî-

ãîòåëüíûõ ñèñòåìàõ»; ó÷àñòèå ïðåäñòàâè-

òåëåé ÎÈßÈ â çàñåäàíèÿõ ìåæïðàâèòåëü-

ñòâåííîé êîìèññèè ÐÔ–ÞÀÐ ïî âîïðîñàì

íàó÷íîãî ñîòðóäíè÷åñòâà.

Ïðåäñòàâèòåëè ÞÀÐ ïîñåòèëè èçî-

õðîííûé öèêëîòðîí ÈÖ-100 â Ëàáîðàòîðèè

ÿäåðíûõ ðåàêöèé è êîìïëåêñ ìåäèöèíñêèõ

ïó÷êîâ â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì.

Ïîñîë ïðîÿâèë èíòåðåñ ê ðàáîòàì Èíñòèòó-

òà â èííîâàöèîííîé ñôåðå, ê äåÿòåëüíîñòè

îñîáîé ýêîíîìè÷åñêîé çîíû.

4–5 îêòÿáðÿ â ÎÈßÈ ïðîõîäèëè çàñåäàíèÿ ýêñïåðòíîãî êî-
ìèòåòà (Machine Advisory Committee) ïî ïðîåêòó NICA ïîä
âðåìåííûì ïðåäñåäàòåëüñòâîì ðóêîâîäèòåëÿ óñêîðèòåëüíîãî
îòäåëà GSI Ì. Øòåêà, çàìåíÿâøåãî ïðîôåññîðà Á. Þ. Øàðêî-
âà. Â ÷èñëå ýêñïåðòîâ êîìèòåòà — ïðåäñòàâèòåëè Ëàáîðàòîðèè
èì. Ý. Ôåðìè (FNAL), Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáîðàòî-
ðèè (BNL, ÑØÀ), ÈÒÝÔ (Ðîññèÿ), GSI (Äàðìøòàäò, Ãåðìàíèÿ),
IKP FZJ (Þëèõ, Ãåðìàíèÿ). Ñâîè ýêñïåðòíûå çàêëþ÷åíèÿ ïðè-
ñëàëè òàêæå ïðîôåññîðà Ò. Êàòàÿìà (Óíèâåðñèòåò ã. Òîêèî,
ßïîíèÿ) è À. Çëîáèí (FNAL, ÑØÀ).

Â ïåðâûé äåíü, ïîìèìî òðåõ îñíîâíûõ äîêëàäîâ — «Ïðî-
åêò NICA/MPD» (äèðåêòîð ËÔÂÝ Â. Ä. Êåêåëèäçå), «Óñêîðè-
òåëüíûé êîìïëåêñ NICA» (íàó÷íûé ðóêîâîäèòåëü ïðîåêòà
NICA È. Í. Ìåøêîâ) è «Ïðîåêò "Íóêëîòðîí-Ì"» (çàìåñòèòåëü
ðóêîâîäèòåëÿ óñêîðèòåëüíîãî îòäåëåíèÿ ËÔÂÝ À. Î. Ñèäî-
ðèí), íà çàñåäàíèè ïðîçâó÷àëè äåòàëüíûå ñîîáùåíèÿ âåäóùèõ
ó÷àñòíèêîâ ïðîåêòà NICA î ñòàòóñå ðàáîò ïî ýëåìåíòàì è ñè-
ñòåìàì áóäóùåãî êîìïëåêñà (èîííûé èñòî÷íèê, Â×-ñèñòåìû,
ñèñòåìû îõëàæäåíèÿ ïó÷êà, ñòðóêòóðà è êîíôèãóðàöèÿ êîëåö
êîëëàéäåðà, ñâåðõïðîâîäÿùèå ìàãíèòû áóñòåðà è êîëëàéäåðà).
Êàæäîå âûñòóïëåíèå ñîïðîâîæäàëîñü äèñêóññèåé.

Â õîäå ðàáî÷åãî îáñóæäåíèÿ ñ ýêñïåðòàìè äóáíåíñêèå ðàç-
ðàáîò÷èêè ïîëó÷èëè ðÿä ðåêîìåíäàöèé è ñîâåòîâ ïî äàëüíåé-
øåé îïòèìèçàöèè ñòðóêòóðû êîëëàéäåðà. Ïî ìíåíèþ ýêñïåð-
òîâ, ãëàâíîå íà äàííîì ýòàïå — ñïðîåêòèðîâàòü êîëëàéäåð ñ
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cooperation with the South-African Institute

of Physics (SAIP); eight sessions of the

Joint Coordination Committee, two working

meetings on the development of scientific

cooperation «Models and Methods in Few-

and Many-Body Systems»; participation of

JINR representatives in the sessions of the

RF–RSA Intergovernmental Committee for

Scientific Cooperation.

The guests from the RSA visited the

IC-100 isochronous cyclotron at the Flerov

Laboratory of Nuclear Reactions and Com-

plex for Beam Therapy at the Dzhelepov

Laboratory of Nuclear Problems. The Am-

bassador displayed interest to the innova-

tive work carried out at the Institute and ac-

tivities related to the special economic zone.

On 4–5 October, sessions of the Machine Advisory Committee
upon the NICA project were held at JINR under the temporary
chairmanship of M. Steck, head of the GSI Accelerator Depart-
ment, who replaced Professor B. Yu. Sharkov. Among the experts
of the Committee were representatives of the Fermi Laboratory
(FNAL), Brookhaven National Laboratory (BNL, USA), ITEP
(Russia), GSI (Darmstadt, Germany), and IKP FZJ (J�lich, Ger-
many). Expert reports were also passed to the Committee by Pro-
fessors T. Katayama (University of Tokyo, Japan) and A. Zlobin
(FNAL, USA).

On the first day of the event, apart from the three key presen-
tations — «NICA/MPD Project» (V. D. Kekelidze, Director of
VBLHEP), «NICA Accelerator Complex» (I. N. Meshkov, scientif-
ic leader of the NICA Project), and «Nuclotron-M Project»
(A. O. Sidorin, deputy leader of the VBLHEP Accelerator Depart-
ment) — detailed reports were made at the session by leaders of the
NICA project concerning the status of work on the elements and
systems of the future complex (the ion source, HF systems, beam
cooling systems, structure and configuration of the collider rings,
superconducting magnets of the booster and collider). Each report
was accompanied by discussion.

In the course of a working discussion with the experts, the
Dubna developers received a series of recommendations and advice



ïàðàìåòðàìè, ìàêñèìàëüíî îáåñïå÷èâàþùèìè âû-
ïîëíåíèå îñíîâíîé ôèçè÷åñêîé çàäà÷è ïî èññëåäî-
âàíèþ ïðåäåëüíî ïëîòíîé â çåìíûõ óñëîâèÿõ áàðè-
îííîé ìàòåðèè. Ïðè ýòîì äîëæíû ó÷èòûâàòüñÿ
òðåáîâàíèÿ, íåîáõîäèìûå äëÿ îñóùåñòâëåíèÿ 2-ãî
è 3-ãî ýòàïîâ ïðîåêòà: ïðîòîí-èîííûõ ñòîëêíîâå-
íèé è ïðîãðàììû íà ïîëÿðèçîâàííûõ ïó÷êàõ. Íå-
îáõîäèìî ïðåäóñìîòðåòü òàêæå âîçìîæíîñòü ðàç-
âèòèÿ êîìïëåêñà â áóäóùåì.

Íåñêîëüêî äîêëàäîâ áûëî ïîñâÿùåíî ïðîãðåñ-
ñó â ñîçäàíèè ïðîòîòèïîâ ýëåìåíòîâ áóäóùåãî
êîìïëåêñà. Ýêñïåðòàì áûëè ïðåäñòàâëåíû ôîòî-

ãðàôèè ñ ñîáðàííûì ÿðìîì ïðîòîòèïà äèïîëüíîãî
ìàãíèòà áóñòåðà, à òàêæå èçãîòîâëåííûõ ýëåìåíòîâ
ÿðìà ïðîòîòèïà äèïîëüíîãî äâóõàïåðòóðíîãî ìàã-
íèòà êîëëàéäåðà. Ðåêîìåíäàöèè è çàìå÷àíèÿ ýêñ-
ïåðòîâ ïî èòîãàì çàñåäàíèÿ ïîñëå îêîí÷àòåëüíîé
ðåäàêöèè ïðåäñòàâëåíû â äèðåêöèþ ÎÈßÈ.

9–11 íîÿáðÿ â Äóáíå ñ ðàáî÷èì âèçèòîì íàõî-
äèëàñü ãðóïïà ýêñïåðòîâ èç Åãèïòà âî ãëàâå ñ êîîð-
äèíàòîðîì ïî ñîòðóäíè÷åñòâó ïðîôåññîðîì Õóñåé-
íîì Ýëü Ñàììàíîì äëÿ âûðàáîòêè ïðîãðàììû ñî-
âìåñòíîé ðàáîòû â ðàìêàõ Ñîãëàøåíèÿ ÀÐÅ–
ÎÈßÈ. Ãîñòè ïîñåòèëè âñå ëàáîðàòîðèè Èíñòèòóòà
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on further optimization of the collider structure. In
the experts’ opinion, the primary objective at this
stage is to design the collider with such parameters
that would provide maximal implementation of the
principal physics task concerned with the study of su-
per-dense, in terrestrial conditions, baryonic matter.
In this regard, consideration should be given to the re-
quirements needed for realization of the second and
third stages of the project: proton–ion collisions and
polarized beams programmes. It is also necessary to
envisage a possibility for developing the complex in
the future.

A few reports were dedicated to the progress in
constructing the prototype elements of the future
complex. Photographs of the assembled yoke of the
prototype dipole magnet of the booster and fabricated
elements of the yoke of the prototype dipole
two-aperture magnet of the collider were demonstrat-
ed to the experts. Recommendations and remarks
made by the experts at the end of the event were sub-
mitted to the JINR Directorate after final revision.

From 9 to 11 November, a group of experts from
Egypt, headed by the coordinator for cooperation

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 9 íîÿáðÿ. Âèçèò â ÎÈßÈ ýêñïåðòîâ èç Åãèïòà âî ãëàâå ñ ïðîôåññîðîì Õóñåéíîì Ýëü Ñàììàíîì (ñïðàâà â ïåðâîì ðÿäó)

Dubna, 9 November. A group of experts from Egypt headed by professor Hussein El Samman (right, first row) on a visit to JINR



è îáñóäèëè áóäóùèå ñîâìåñòíûå ïðîåêòû â ëàáîðà-
òîðèÿõ èíôîðìàöèîííûõ òåõíîëîãèé, íåéòðîííîé
ôèçèêè, ÿäåðíûõ ïðîáëåì, ðàäèàöèîííîé áèîëî-
ãèè. Âèçèò ñòàë êëþ÷åâûì ýòàïîì â ïîäãîòîâêå
ïåðâîãî çàñåäàíèÿ ñîâìåñòíîãî êîîðäèíàöèîííîãî
êîìèòåòà, ñîñòîÿâøåãîñÿ â êîíöå íîÿáðÿ â Êàèðå.

30 íîÿáðÿ â Êàèðå (Åãèïåò) â Àêàäåìèè íàóê è
òåõíîëîãèé íà÷àë ðàáîòó ïåðâûé ñîâìåñòíûé êîîð-
äèíàöèîííûé êîìèòåò ÎÈßÈ è Ìèíèñòåðñòâà âûñ-

øåãî îáðàçîâàíèÿ è íàó÷íûõ èññëåäîâàíèé Àðàá-
ñêîé Ðåñïóáëèêè Åãèïåò. Îñíîâíàÿ çàäà÷à ýòîãî
êîìèòåòà — óòâåðæäåíèå íàó÷íî-èññëåäîâàòåëü-
ñêèõ ïðîåêòîâ, âûïîëíÿåìûõ íàó÷íûìè îðãàíèçà-
öèÿìè ÀÐÅ â ñîòðóäíè÷åñòâå ñ ÎÈßÈ.

Â ðàáîòå êîìèòåòà ñ åãèïåòñêîé ñòîðîíû ïðè-
íÿëè ó÷àñòèå âèöå-ïðåçèäåíò Àêàäåìèè íàóê è òåõ-
íîëîãèé ïðîôåññîð Ìàõìóä Ñàêð, âèöå-ïðåçèäåíò
Åãèïåòñêîãî àãåíòñòâà ïî àòîìíîé ýíåðãèè ïðî-
ôåññîð Ìîõàìåä Ýçàò Àáä Ýë-Àçèì, ïðîôåññîð
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Professor Hussein El Samman, was on a working visit
to Dubna with the aim to elaborate a programme for
joint work under the ARE–JINR Agreement. The
guests visited all the laboratories of the Institute and
discussed future joint projects at the Laboratories of
Information Technologies, Neutron Physics, Nuclear
Problems, and Radiation Biology. This visit became a
key milestone in the preparation for the first session of
the Joint Coordination Committee which took place in
Cairo at the end of November.

On 30 November, the first Joint Coordination
Committee for the Joint Institute for Nuclear Re-
search and Ministry of Higher Education and Scienti-

fic Research of the Arab Republic of Egypt started its
work in the Academy for Science and Technology in
Cairo. The primary objective of the Committee was to
approve research projects carried out by scientific or-
ganizations of ARE in collaboration with JINR.

Professor Mahmoud Sakr, Vice-President of the
Academy for Science and Technology, Professor Ma-
hamed Ezzat Abd El-Azeem, Vice-President of the
Egyptian Atomic Energy Authority, Professor Tarek
Hussein from the University of Cairo, Professor Hus-
sein El Samman from Minufiya University, and a num-
ber of experts took part in the work of the Committee
from the Egyptian side. The JINR delegation included
R. Lednick�, D. V. Kamanin, E. A. Krasavin, S. Z. Pa-

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Êàèð (Åãèïåò), 2 äåêàáðÿ. Ïîäïèñàíèå ðåøåíèé êîîðäèíàöèîííîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó ÀÐÅ–ÎÈßÈ

Cairo (Egypt), 2 December. The signing of the resolutions of the Coordination Committee for the ARE–JINR Cooperation



Òàðåê Õóññåéí (Óíèâåðñèòåò ã. Êàèðà), ïðîôåññîð
Õóñåéí Ýëü Ñàììàí (Óíèâåðñèòåò Ìèíóôèÿ) è ðÿä
ýêñïåðòîâ. Â ñîñòàâ äåëåãàöèè îò ÎÈßÈ âîøëè
Ð. Ëåäíèöêè, Ä. Â. Êàìàíèí, Å. À. Êðàñàâèí,
Ñ. Ç. Ïàêóëÿê, Â. Â. Èâàíîâ, Ä. Ï. Êîçëåíêî,
Å. Â. Ïðÿíè÷íèêîâà è È. À. Ñìèðíîâà.

1 äåêàáðÿ äåëåãàöèÿ ÎÈßÈ ïîñåòèëà Èíñòèòóò
ìåòàëëóðãèè â Òàáèíå, ñîòðóäíèêè êîòîðîãî óæå
äàâíî è óñïåøíî ó÷àñòâóþò â íàó÷íûõ ïðîåêòàõ
Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà.

2 äåêàáðÿ â Åãèïåòñêîì àãåíòñòâå ïî àòîìíîé
ýíåðãèè äåëåãàöèþ ÎÈßÈ ïðèíÿë ïðåçèäåíò àãåíò-
ñòâà ïðîôåññîð Ìîõàìåä Ýëü-Êîëàëè, ñîñòîÿëñÿ

îáìåí ìíåíèÿìè î ìåðàõ ïî ðàçâèòèþ ñîòðóäíè÷å-
ñòâà. Â ÷àñòíîñòè, îáñóæäàëèñü âîïðîñû îðãàíèçà-
öèè äîëãîñðî÷íûõ âèçèòîâ ìîëîäûõ åãèïåòñêèõ
ó÷åíûõ â ëàáîðàòîðèè ÎÈßÈ äëÿ ðàáîòû â ðàìêàõ
óòâåðæäåííûõ èññëåäîâàòåëüñêèõ ïðîåêòîâ. Â îá-
ñóæäåíèè ïðèíèìàëè ó÷àñòèå ýêñïåðòû àãåíòñòâà,
çàèíòåðåñîâàííûå â ñîòðóäíè÷åñòâå ñ ÎÈßÈ.
Â êîíöå âñòðå÷è áûëè ïîäïèñàíû ðåøåíèÿ êîîðäè-
íàöèîííîãî êîìèòåòà, äàâøåãî ñòàðò 14 ñîâìåñò-
íûì ïðîåêòàì.

20–22 äåêàáðÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùà-
íèé ðàáîòàë 2-é êðóãëûé ñòîë Èòàëèÿ–Ðîññèÿ
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kuliak, V. V. Ivanov, D. P. Kozlenko, E. V. Pryanich-
nikova, and I. A. Smirnova.

On 1 December, the JINR delegation visited the
Institute for Metallurgical Studies in Tabbin; staff
members of the Institute have been successfully par-
ticipating in the scientific projects of the Flerov Labo-
ratory of Nuclear Reactions for a long time.

On 2 December, the JINR delegation was wel-
comed at the Egyptian Atomic Energy Authority
(EAEA) by its President Professor Mohamed El-Ko-
laly, where the sides exchanged opinions on the
arrangements to foster cooperation. Particularly, the

discussion involved issues of organizing long-term vis-
its to JINR laboratories for young Egyptian scientists
to enable activities under the approved research pro-
jects. EAEA experts having an interest in cooperation
with JINR took part in the discussion. At the end of
the event, resolutions of the Coordination Committee,
which gave a start to 14 joint projects, were signed.

From 20 to 22 December, the 2nd Italy–Russia
Round-Table Meeting «Space Physics and Biology»
was organized at the International Conference Hall
under the support of the Ministry of Foreign Affairs of

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 20 äåêàáðÿ. Êðóãëûé ñòîë Èòàëèÿ–Ðîññèÿ «Êîñìîôèçèêà è áèîëîãèÿ»

Dubna, 20 December. Italy–Russia Round-Table Meeting «Space Physics and Biology»



ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

«Êîñìîôèçèêà è áèîëîãèÿ», îðãàíèçîâàí-
íûé ïðè ïîääåðæêå Ìèíèñòåðñòâà èíî-
ñòðàííûõ äåë Èòàëèè, ÎÈßÈ è ÐÀÍ. Â íåì
ó÷àñòâîâàëè áîëåå 100 ñïåöèàëèñòîâ â
îáëàñòè áèîëîãèè, áèîôèçèêè, íåéðîáèî-
ëîãèè, àñòðîôèçèêè, àñòðîíîìèè è êîñìî-
ëîãèè èç ëàáîðàòîðèé ÎÈßÈ, óíèâåðñèòå-
òîâ è èññëåäîâàòåëüñêèõ öåíòðîâ Áîëîíüè,
Ìîñêâû, Íåàïîëÿ, Ïàäóè, Ïèçû, Ïóùèíî,
Ðèìà, Òðèåñòà, Òóðèíà, Ôëîðåíöèè.

Íà çàêëþ÷èòåëüíîì çàñåäàíèè áûëî
ïîäïèñàíî òðåõñòîðîííåå ñîãëàøåíèå î ñî-
òðóäíè÷åñòâå ìåæäó Èòàëèåé, Ðîññèåé è
ÎÈßÈ. Ïîäïèñè ïîä äîêóìåíòîì ïîñòàâè-
ëè ïðåäñåäàòåëü êîìèññèè INFN, ðåêòîð
óíèâåðñèòåòà SISSA (Òðèåñò, Èòàëèÿ) ïðî-
ôåññîð Ã. Ìàðòèíåëëè, âèöå-ïðåçèäåíò
ÐÀÍ àêàäåìèê À. È. Ãðèãîðüåâ, èñïîëíÿþ-
ùèé îáÿçàííîñòè äèðåêòîðà ÎÈßÈ ïðî-
ôåññîð Ì. Ã. Èòêèñ.

19 íîÿáðÿ èñïîëíèëîñü 80 ëåò ñî äíÿ ðîæäåíèÿ Ìå÷èñëàâà
Ñîâèíñêîãî (Ïîëüøà) — äîêòîðà íàóê, ïðîôåññîðà, âèöå-äèðåê-
òîðà ÎÈßÈ â 1977–1983 ãã., ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ Ïðà-
âèòåëüñòâà Ïîëüñêîé Íàðîäíîé Ðåñïóáëèêè â ÎÈßÈ ñ 1982 ïî
1989 ã.

Êàê âèöå-äèðåêòîð ÎÈßÈ è ïîëíîìî÷íûé ïðåäñòàâèòåëü
Ïðàâèòåëüñòâà Ïîëüøè â Èíñòèòóòå ïðîôåññîð Ìå÷èñëàâ
Ñîâèíñêè âíåñ îãðîìíûé âêëàä â ðàçâèòèå ÿäåðíîé ôèçèêè, ìå-
æäóíàðîäíîãî íàó÷íîãî ñîòðóäíè÷åñòâà, ñîâåðøåíñòâîâàíèå
ïðèáîðíîãî îñíàùåíèÿ ÎÈßÈ. Óäåëÿÿ àêòèâíîå âíèìàíèå ïîä-
ãîòîâêå íàó÷íîé ñìåíû, Ì. Ñîâèíñêè äîáèëñÿ òîãî, ÷òî ñåãîäíÿ
ïîëüñêèå ñòóäåíòû è àñïèðàíòû, à òàêæå ìîëîäåæü èç äðóãèõ
ñòðàí-ó÷àñòíèö âèäÿò â ÎÈßÈ íàäåæíóþ îñíîâó ñâîåãî íàó÷-
íîãî ðîñòà.

�

On 19 November, Mieczyslaw Sowinski (Poland), Doctor of Sci-
ence, Professor, Vice-Director of JINR in 1977–1983, Plenipoten-
tiary of the Government of the People’s Republic of Poland to JINR in
1982–1989, celebrated his 80th birthday.

As a JINR Vice-Director and Plenipotentiary of the Government
of Poland to the Institute, Professor Mieczyslaw Sowinski made a
tremendous contribution to the development of nuclear physics, in-
ternational cooperation, and improvement of JINR equipment base.
Devoting active attention to training of young scientific staff,
M. Sowinski attained the conditions when Polish students and post-
graduates, as well as young people from other Member States, find
JINR a reliable foundation for their scientific growth.
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Italy, JINR, and RAS. Participating in the
event were over 100 specialists in biology,
biophysics, neurobiology, astrophysics, as-
tronomy, and cosmology from JINR laborato-
ries, universities, and research centres in
Bologna, Moscow, Naples, Padua, Pisa,
Pushchino, Rome, Trieste, Turin, and Flo-
rence.

A trilateral agreement on the coopera-
tion among Italy, Russia, and JINR was signed
at the closing session. Signatures to the docu-
ments were affixed by Professor G. Martinelli,
Chairman of the INFN Committee, Rector of
the SISSA University (Trieste, Italy), Acad-
emician A. I. Grigoriev, Vice-President of
RAS, and Professor M. G. Itkis, Acting Direc-
tor of JINR.

ÞÁÈËÅÈ
JUBILEES



Ê 100-ëåòèþ îòêðûòèÿ
àòîìíîãî ÿäðà.

Ýðíåñò Ðåçåðôîðä

Àíãëèéñêèé ôèçèê Ýðíåñò Ðå-

çåðôîðä (30.08.1871–19.10.1937)

ÿâëÿåòñÿ îñíîâîïîëîæíèêîì ó÷å-

íèÿ î ðàäèîàêòèâíîñòè è ñòðîåíèè

àòîìà; îí ïåðâûé îñóùåñòâèë èñ-

êóññòâåííîå ïðåâðàùåíèå ýëå-

ìåíòîâ. Ý. Ðåçåðôîðä — ÷ëåí Ëîí-

äîíñêîãî êîðîëåâñêîãî îáùåñòâà

(1903), çà íàó÷íûå çàñëóãè ïîëó-

÷èë òèòóë ëîðäà Íåëüñîíà (1931).

Â 1911 ã. Ý. Ðåçåðôîðä ñäåëàë ñâîå

ñàìîå âûäàþùååñÿ îòêðûòèå —

îòêðûë àòîìíîå ÿäðî.

Ý. Ðåçåðôîðä ðîäèëñÿ â

Áðàéòóîòåðå (Íîâàÿ Çåëàíäèÿ) â

ñåìüå ìåëêîãî ôåðìåðà. Â 1890 ã.

ïîñòóïèë â Íîâîçåëàíäñêèé óíè-

âåðñèòåò â Êðàéñò÷åð÷å. Â ñòó-

äåí÷åñêèå ãîäû çàèíòåðåñîâàëñÿ âîïðîñàìè èñ-

ïîëüçîâàíèÿ ýëåêòðîìàãíèòíûõ âîëí äëÿ áåñïðî-

âîëî÷íîãî òåëåãðàôà è ïîñòðîèë ìàãíèòíûé

äåòåêòîð ýëåêòðîìàãíèòíûõ êîëåáàíèé. Íà ñòè-

ïåíäèþ, ïîëó÷åííóþ çà ýòè ðàáîòû ïî îêîí÷àíèè

óíèâåðñèòåòà (1894), Ý. Ðåçåðôîðä ïîåõàë â Àí-

ãëèþ äëÿ ïðîäîëæåíèÿ íàó÷íîé ðàáîòû â Êàâåí-

äèøñêîé ëàáîðàòîðèè. Çäåñü ïîä ðóêîâîäñòâîì

Äæ. Äæ. Òîìñîíà îí íà÷àë èçó÷àòü ïðîöåññû èî-

íèçàöèè â ãàçàõ è ÿâëåíèå ðàäèîàêòèâíîñòè, îò-

êðûòîå â 1896 ã. À. Áåêêåðåëåì. Â 1897 ã. Ý. Ðåçåð-

ôîðä çàíÿë êàôåäðó ôèçèêè â Ìîíðåàëå (Êàíà-

äà), â 1907 ã. — â Ìàí÷åñòåðå. Ñ 1919 ã. è äî êîíöà

æèçíè áûë ïðîôåññîðîì Êåìáðèäæñêîãî óíèâåð-

ñèòåòà è äèðåêòîðîì Êàâåíäèøñêîé ëàáîðàòî-

ðèè.

Îñíîâíûå ðàáîòû Ý. Ðåçåðôîðäà ïîñâÿùåíû

âîïðîñàì àòîìíîãî ÿäðà. Â ïåðâûõ ðàáîòàõ îí ïî-

êàçàë, ÷òî èçëó÷åíèå ðàäèîàêòèâíîãî âåùå-

ñòâà — ñëîæíûé ïðîöåññ, â êîòîðîì îñíîâíàÿ

÷àñòü ýíåðãèè ïåðåíîñèòñÿ ÷àñòèöàìè. Ý. Ðåçåð-

ôîðä óñòàíîâèë, ÷òî òàêîå êîðïóñêóëÿðíîå èçëó-

÷åíèå ñîñòîèò èç äâóõ ÷àñòåé, äàâ èì íàçâàíèå �-

è �-ëó÷åé. Îí ïîêàçàë, ÷òî �-ëó÷è ïðåäñòàâëÿþò

ñîáîé ïîòîê ýëåêòðîíîâ, à �-ëó÷è ÿâëÿþòñÿ àòî-

ìàìè ãåëèÿ. Â 1900 ã. îòêðûë ïðîäóêò ðàñïàäà ðà-

äèÿ, íàçâàííûé ýìàíàöèåé. Â 1903 ã. Ý. Ðåçåð-

ôîðä ñîâìåñòíî ñ Ô. Ñîääè âûäâèíóë òåîðèþ,

îáúÿñíÿþùóþ ðàäèîàêòèâíîñòü êàê ñïîíòàííîå

ðàçëîæåíèå àòîìà âåùåñòâà, ïðè êîòîðîì îí ìå-

íÿåò ñâîå ìåñòî â ïåðèîäè÷åñêîé ñèñòåìå ýëå-
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Ernest Rutherford:
To the Centenary of Discovery

of the Atomic Nucleus

The English physicist Ernest

Rutherford (30.08.1871–19.10.1937)

laid the foundations for the study

of radioactivity and atomic struc-

ture and was the first to perform

the artificial transmutation of the

elements. He was elected Fellow of

the Royal Society of London in

1903 and for his scientific achieve-

ments raised to the peerage as

Lord of Nelson in 1931. In 1911,

Rutherford made his most out-

standing discovery — the discov-

ery of the atomic nucleus.

Ernest Rutherford was born

into the family of a small farmer in

Brightwater (New Zealand). In

1890, he entered the University of

New Zealand in Christchurch. In his student years,

he took an interest in the use of electromagnetic

waves for wireless telegraphy and constructed a

magnetic detector of electromagnetic oscillations.

A scholarship awarded for these works upon grad-

uation from the University (1894) allowed Ruther-

ford to leave for England and continue scientific

research at the Cavendish Laboratory. Here, under

the supervision of J. J. Thompson, he began to

study ionization processes in gases and the phe-

nomenon of radioactivity, discovered in 1896 by

A. Becquerel. In 1897, Rutherford took over a chair

of physics in Montreal (Canada), and in 1907, in

Manchester. From 1919 to the end of his life, he

was a professor at Cambridge University and di-

rector of the Cavendish Laboratory.

Rutherford’s major works are devoted to the

atomic nucleus. In his early works he showed that

radiation from a radioactive substance is a complex

process, in which most of the energy is carried by

particles. Rutherford established that such corpus-

cular radiation consists of two components, which

he named alpha and beta rays. He showed that

beta rays represent a flux of electrons, while alpha

rays are helium atoms. In 1900, he discovered a ra-

dium decay product, which he called «emanation».

In 1903, E. Rutherford, together with F. Soddy, ad-

vanced a theory considering radioactivity as spon-

taneous disintegration of an atom of a substance

during which the atom changes its position in the

periodic system of the elements; that is, atoms of

ÞÁÈËÅÈ
JUBILEES



ìåíòîâ, ò. å. ïðîèñõîäèò ïðåâðàùåíèå àòîìîâ îä-

íèõ ýëåìåíòîâ â äðóãèå. Çà ýòè ðàáîòû Ý. Ðåçåð-

ôîðä ïîëó÷èë â 1908 ã. Íîáåëåâñêóþ ïðåìèþ ïî

õèìèè.

Èçó÷àÿ ðàññåÿíèå �-÷àñòèö ïðè ïðîõîæäå-

íèè èõ ÷åðåç âåùåñòâî, ó÷åíûé ïðèøåë ê âûâî-

äó, ÷òî â öåíòðå àòîìîâ ñóùåñòâóåò ìàññèâíîå

ïîëîæèòåëüíî çàðÿæåííîå ÿäðî. Â 1911 ã. Ý. Ðå-

çåðôîðäîì áûëà ïðåäëîæåíà ïëàíåòàðíàÿ ìî-

äåëü àòîìà, ïðåäñòàâëÿþùàÿ ñîáîé ïîäîáèå Ñîë-

íå÷íîé ñèñòåìû: â öåíòðå — ïîëîæèòåëüíî çàðÿ-

æåííîå ÿäðî, âîêðóã íåãî ïî îðáèòàì äâèæóòñÿ

îòðèöàòåëüíî çàðÿæåííûå ýëåêòðîíû; îí ðàññ÷è-

òàë îòêëîíåíèå çàðÿæåííîé ÷àñòèöû, ïðîëåòàþ-

ùåé ÷åðåç àòîì íà íåêîòîðîì ðàññòîÿíèè îò çà-

ðÿæåííîãî öåíòðà. Çíà÷åíèå íîâîé ìîäåëè àòîìà

íå áûëî ïîíÿòî áîëüøèíñòâîì ôèçèêîâ. Îäíàêî

èìåííî ýòà íåñîâåðøåííàÿ ìîäåëü àòîìà Ý. Ðå-

çåðôîðäà ÿâèëàñü ïåðâûì êàìíåì â ôóíäàìåíòå

ñîâðåìåííîé òåîðèè àòîìà. Íà îñíîâå ýòîé ìîäå-

ëè â 1913 ã. Í. Áîð ñîçäàë òåîðèþ àòîìà è ñïåê-

òðîâ.

Â 1919 ã. Ý. Ðåçåðôîðä âïåðâûå ïîêàçàë, ÷òî

ìîæíî îñóùåñòâèòü èñêóññòâåííîå ðàçëîæåíèå

ýëåìåíòîâ. Îí áîìáàðäèðîâàë áûñòðûìè �-÷à-

ñòèöàìè àòîìû àçîòà, â ðåçóëüòàòå ÷åãî îíè ïðå-

âðàùàëèñü â àòîìû êèñëîðîäà è ïðè ýòîì âûëå-

òàëè áûñòðûå ÿäðà âîäîðîäà (íàçâàííûå ïî ïðåä-

ëîæåíèþ Ý. Ðåçåðôîðäà ïðîòîíàìè). Â 1921 ã. îí

âûñêàçàë ïðåäïîëîæåíèå î âîçìîæíîñòè ñóùå-

ñòâîâàíèÿ íåéòðàëüíîé ÷àñòèöû — íåéòðîíà.

Äàëüíåéøèå ðàáîòû Ý. Ðåçåðôîðäà áûëè ïîñâÿ-

ùåíû èçó÷åíèþ èñêóññòâåííîé ðàäèîàêòèâíîñòè

ðàçëè÷íûõ ýëåìåíòîâ. Ðàáîòû Ý. Ðåçåðôîðäà ïî-

ëó÷èëè âñåìèðíîå ïðèçíàíèå; îí áûë èçáðàí ÷ëå-

íîì áîëüøèíñòâà àêàäåìèé ìèðà, â òîì ÷èñëå ïî-

÷åòíûì ÷ëåíîì ÀÍ ÑÑÑÐ.
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one element are converted into atoms of another

element. For these works Rutherford was awarded

a Nobel Prize in Chemistry in 1908.

When studying the scattering of alpha par-

ticles as they passed through matter, the scholar

came to the conclusion that a massive positively

charged nucleus exists at the centre of an atom. In

1911, Rutherford proposed a planetary model of

the atom, which is analogous to the Solar system:

at its centre there is a positively charged nucleus,

and negatively charged electrons revolve around it

along the orbits; he calculated the deviation of a

charged particle passing through the atom at some

distance from the charged centre. Most of the

physicists did not understand the new model of the

atom. However, Rutherford’s imperfect model be-

came a foundation stone for the contemporary the-

ory of the atom. Based on this model, N. Bohr de-

veloped a theory of spectra and atomic constitu-

tion.

In 1919, Rutherford was the first to show that

artificial transmutation of the elements could be

carried out. He bombarded nitrogen atoms with

fast alpha particles. As a result, they were convert-

ed into oxygen atoms, and fast hydrogen nuclei,

named «protons» at Rutherford’s suggestion, were

emitted. In 1921, he advanced a hypothesis about

the possibility of existence of a neutral particle — a

neutron. His subsequent works were devoted to

the study of artificial radioactivity of various ele-

ments. Rutherford’s works have gained worldwide

recognition; he was elected a member of most of

the academies of the world, including an honorary

member of the Academy of Sciences of the USSR.

ÞÁÈËÅÈ
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Íàãðàäà ÍÀÑÀ

Ñîòðóäíèêè ÎÈßÈ Â. Í. Øâåöîâ (ËÍÔ), Ã. Í. Òè-

ìîøåíêî (ËÐÁ) è À. Ð. Êðûëîâ (ËÐÁ), âõîäèâøèå â ñî-

ñòàâ ðàáî÷åãî êîëëåêòèâà ïî ðàçðàáîòêå è ñîçäàíèþ

ðîññèéñêîãî ïðèáîðà LEND (Lunar Exploration Neutron

Detector), óñòàíîâëåííîãî íà áîðòó ëóííîãî îðáèòàëü-

íîãî ðàçâåä÷èêà LRO (NASA Lunar Reconnaissance Or-

biter), íàãðàæäåíû äèïëîìàìè ÍÀÑÀ çà óñïåøíîå îñó-

ùåñòâëåíèå ìèññèè LRO.

Îñíîâíûìè öåëÿìè ìèññèè ÿâëÿþòñÿ ãëîáàëüíîå

êàðòîãðàôèðîâàíèå Ëóíû, ðàçâåäêà ðàäèàöèîííîé îá-

ñòàíîâêè è ïîèñê ìåñò çàëåãàíèÿ ïîòåíöèàëüíûõ ðå-

ñóðñîâ (ïðåæäå âñåãî âîäÿíîãî ëüäà). Ðîññèéñêèé êîë-

ëèìèðîâàííûé íåéòðîííûé äåòåêòîð LEND ïðåäíàçíà-

÷åí äëÿ ñîçäàíèÿ êàðòû ðàñïðåäåëåíèÿ âîäîðîäà â

âåðõíåì (äî 1 ì) ñëîå ëóííîãî ãðóíòà (ðåãîëèòå) ñ ðàç-

ðåøåíèåì äî 10 êì, à òàêæå äëÿ ñáîðà èíôîðìàöèè î

íåéòðîííîì êîìïîíåíòå îêîëîëóííîé ðàäèàöèè â äèà-

ïàçîíå äî 15 ÌýÂ.

Çàïóñê ðàêåòû ñî ñïóòíèêîì áûë îñóùåñòâëåí

18 èþíÿ 2009 ã., à ñ 15 ñåíòÿáðÿ LEND íà÷àë êàðòîãðà-

ôèðîâàíèå ëóííîé ïîâåðõíîñòè ñ öåëüþ ïîèñêà âîäÿ-

íîãî ëüäà. Áûëè, â ÷àñòíîñòè, îáíàðóæåíû ëîêàëüíûå

ðàéîíû âûñîêîãî ñîäåðæàíèÿ âîäîðîäà â îêðåñòíîñòÿõ

þæíîãî ïîëÿðíîãî êðàòåðà Êàáåóñ. Ïîçæå äâà àïïàðàòà

ÍÀÑÀ íàíåñëè óäàðû ïî ïîâåðõíîñòè Ëóíû â ýòîì ðàé-

îíå, â ðåçóëüòàòå êîòîðûõ áûëî èññëåäîâàíî ïîäíÿâøå-

åñÿ âñëåäñòâèå óäàðà ïûëåâîå îáëàêî. Àíàëèç äàííûõ

ýòîãî ýêñïåðèìåíòà ïîçâîëèë îáíàðóæèòü â îáëàêå çà-

ìåòíîå êîëè÷åñòâî âîäû.

LEND áûë ñîçäàí â Èíñòèòóòå êîñìè÷åñêèõ èññëå-

äîâàíèé ÐÀÍ ïîä ðóêîâîäñòâîì È. Ã. Ìèòðîôàíîâà â

ñîîòâåòñòâèè ñ ñîãëàøåíèåì ìåæäó Ðîñêîñìîñîì è

ÍÀÑÀ. Â çàäà÷è ÎÈßÈ âõîäèëî ìàòåìàòè÷åñêîå ìîäå-

ëèðîâàíèå ñ÷åòíûõ õàðàêòåðèñòèê ïðèáîðà LEND, ó÷à-

ñòèå â ðàçðàáîòêå ôèçè÷åñêîé ñõåìû ïðèáîðà, ïîäãî-

òîâêà è ïðîâåäåíèå êàëèáðîâîê îáðàçöîâ ïðèáîðà ñ ïî-

ìîùüþ èçîòîïíûõ èñòî÷íèêîâ íåéòðîíîâ. Ðàíåå

ÎÈßÈ ó÷àñòâîâàë â óñïåøíîé ðåàëèçàöèè ìèññèè

«Mars Odyssey 2001» ñ ðîññèéñêèì ïðèáîðîì HEND íà

áîðòó, ïðåäíàçíà÷åííûì äëÿ ïîèñêà âîäû c îðáèòû

Ìàðñà. Â íàñòîÿùåå âðåìÿ â ÎÈßÈ âåäóòñÿ ðàáîòû ñ

ïðèáîðîì DAN (Dynamic Albedo Neutrons) â ñîñòàâå

àìåðèêàíñêîãî ìàðñîõîäà äëÿ ïîèñêà âîäû íåïîñðåä-

ñòâåííî â ìàðñèàíñêîì ãðóíòå, à òàêæå ñ ãàììà-ñïåê-

òðîìåòðîì äëÿ ðîññèéñêîé ìèññèè «Ôîáîñ-Ãðóíò».
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NASA Award

The JINR staff members V. N. Shvetsov (Frank Labo-

ratory of Neutron Physics), G. N. Timoshenko (Laboratory

of Radiation Biology), and A. R. Krylov (Laboratory of

Radiation Biology), who participated in the working group

on the development and fabrication of the Russian-made

Lunar Exploration Neutron Detector (LEND) for the

NASA Lunar Reconnaissance Orbiter (LRO), have been

awarded NASA diplomas of commendation for the suc-

cessful execution of the LRO mission.

The main objectives of the mission were the global

mapping of the Moon, radiation environment investigation,

and potential resource (first of all, water ice) prospecting.

The Russian-made LEND collimated neutron detector is

designed for mapping the distribution of hydrogen in the

upper (1-m) layer of lunar regolith with a resolution of up to

10 km and for collecting information on the neutron com-

ponent of circumlunar radiation in the energy range up to

15 MeV.

The carrier rocket with the satellite was launched on 18

June 2009; on 15 September, LEND started mapping the lu-

nar surface to search for water ice. In particular, local high

hydrogen concentration areas were found in the neighbor-

hood of the crater Cabeus near the Moon’s South Pole. Lat-

er, two NASA spacecrafts struck at the lunar surface in that

area and the dust cloud raised by the hits was studied. The

analysis of the data of this experiment revealed the pres-

ence of an observable amount of water in the cloud.

The LEND was designed at the Institute of Space Re-

search of the Russian Academy of Sciences under the direc-

tion of I. G. Mitrofanov according to an agreement be-

tween the Russian Federal Space Agency (Roskosmos) and

NASA. JINR’s tasks included mathematical modeling of

the LEND counting response, participation in designing the

detector’s physical scheme, and preparation and perfor-

mance of the calibration of the detector samples using iso-

tope neutron sources. Earlier, JINR had participated in the

successful execution of the Mars Odyssey 2001 mission

with the Russian-made High-Energy Neutron Detector

(HEND) on board. The detector had been intended for wa-

ter exploration from the Martian orbit. At present, JINR

takes part in the work on the Dynamic Albedo Neutrons de-

tector (DAN), which will be installed on board the US

rover for water exploration directly in the Martian ground

as well as on the gamma spectrometer for the Russian

«Phobos Ground» mission.

ÍÀÃÐÀÄÛ
AWARDS



14–16 îêòÿáðÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà ïðîõîäèëî ìåæäóíàðîäíîå ñîâåùà-
íèå «Ñòðóêòóðà ÿäðà: íîâûå äîñòèæåíèÿ», ïîñâÿùåí-
íîå 85-ëåòèþ ñî äíÿ ðîæäåíèÿ âûäàþùåãîñÿ ó÷åíîãî, çà-
ñëóæåííîãî äåÿòåëÿ íàóêè Ðîññèéñêîé Ôåäåðàöèè, ïðî-
ôåññîðà Âàäèìà Ãåîðãèåâè÷à Ñîëîâüåâà (1925–1998).
Ïðîôåññîð Â. Ã. Ñîëîâüåâ áûë îäíèì èç ñàìûõ ÿðêèõ
ïðåäñòàâèòåëåé áîãîëþáîâñêîé íàó÷íîé øêîëû. Èì âû-
ïîëíåíû ïèîíåðñêèå èññëåäîâàíèÿ ñâåðõòåêó÷èõ êîððå-
ëÿöèé â àòîìíûõ ÿäðàõ, ïîñòðîåíà ìèêðîñêîïè÷åñêàÿ êâà-
çè÷àñòè÷íî-ôîíîííàÿ ìîäåëü ÿäðà. Â. Ã. Ñîëîâüåâ îñíî-
âàë äóáíåíñêóþ íàó÷íóþ øêîëó ïî òåîðèè ÿäðà.

Â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå ôèçèêè èç Áîë-
ãàðèè, Âåíãðèè, Ãåðìàíèè, Ìîëäàâèè, ÎÈßÈ, Ðîññèè, Óç-
áåêèñòàíà, Ôðàíöèè, ×åõèè è ßïîíèè. Ñîâåùàíèå îòêðû-

ëîñü äîêëàäîì ïðîôåññîðà Â. Â. Âîðîíîâà î æèçíè è íà-
ó÷íîé äåÿòåëüíîñòè Â. Ã. Ñîëîâüåâà. Â íàó÷íîé ÷àñòè
ïðîãðàììû îáñóæäàëèñü ðàçëè÷íûå àñïåêòû òåîðèè ãè-
ãàíòñêèõ ðåçîíàíñîâ, â òîì ÷èñëå áîëüøîå âíèìàíèå áûëî
óäåëåíî çàðÿäîâî-îáìåííûì ðåçîíàíñàì. Ó÷àñòíèêè ñî-
âåùàíèÿ ðàññìîòðåëè ñîâðåìåííîå ñîñòîÿíèå ïðîáëåìû
îïðåäåëåíèÿ ìàññû íåéòðèíî, òåîðèþ äâîéíîãî áåçíåé-
òðèííîãî áåòà-ðàñïàäà, ðàñ÷åòû âåðîÿòíîñòåé áåòà-ðàñïà-
äà äëÿ òåîðèè íóêëåîñèíòåçà. Ïðîçâó÷àëî íåñêîëüêî äî-
êëàäîâ, â êîòîðûõ ñîòðóäíèêè ËÒÔ ïðåäñòàâèëè ïåðñïåê-
òèâû äàëüíåéøåãî ðàçâèòèÿ è íîâûå ïðèëîæåíèÿ
êâàçè÷àñòè÷íî-ôîíîííîé ìîäåëè ÿäðà. Òàêèì îáðàçîì,
èäåè è ðÿä êîíêðåòíûõ ðåçóëüòàòîâ Â. Ã. Ñîëîâüåâà ïðî-
äîëæàþò îñòàâàòüñÿ â àðñåíàëå ñîâðåìåííîé ÿäåðíîé ôè-
çèêè.
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ÑÎÂÅÙÀÍÈß
MEETINGS

The International Workshop «Nuclear Structure: Recent

Developments» devoted to the 85th anniversary of the birth of
Professor Vadim G. Soloviev (1925–1998), the outstanding
theoretician, Honoured Scientist of the Russian Federation,
was held on 14–16 October at the Bogoliubov Laboratory of
Theoretical Physics. Professor V. G. Soloviev was among the
brightest disciples of Academician N. N. Bogoliubov. He de-
veloped the theory of pairing correlations in atomic nuclei and
formulated the microscopic quasiparticle-phonon nuclear
model. Professor V. G. Soloviev is a founder of a Dubna
school in nuclear theory.

Physicists from Bulgaria, Czech Republic, France, Ger-
many, Hungary, Japan, Moldova, Russia, Uzbekistan, and
JINR participated in the Workshop. The meeting was opened

by Professor V. V. Voronov with the talk «Professor
V. G. Soloviev: Life and Science». The subsequent scientific
talks were mainly devoted to different aspects of the theory of
nuclear giant resonances. Specifically, charge-exchange reso-
nances were discussed in detail. Moreover, a review of current
situation with the neutrino mass determination was given and
the theory of neutrinoless double beta decay, as well as the cal-
culations of beta-decay rates for the r-process of nucleosyn-
thesis, was discussed. In several reports of the BLTP theoreti-
cians the current developments and new applications of the
quasiparticle-phonon nuclear model were presented. It was
evidently shown that physical ideas by Professor
V. G. Soloviev, as well as many of his particular results, are
actively discussed and used in nuclear physics studies.

Bogoliubov Laboratory of Theoretical Physics, 14 October. Participants of the Workshop

«Nuclear Structure: Recent Developments» dedicated to the 85th anniversary of Professor V. G. Soloviev’s birth

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 14 îêòÿáðÿ.

Ó÷àñòíèêè ñîâåùàíèÿ «Ñòðóêòóðà ÿäðà: íîâûå äîñòèæåíèÿ», ïîñâÿùåííîãî 85-ëåòèþ ïðîôåññîðà Â. Ã. Ñîëîâüåâà
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ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
SCHOOLS. SEMINARS

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ òåõíîëîãèé, 25 îêòÿáðÿ –

2 íîÿáðÿ. Íàó÷íàÿ øêîëà ËÍÔ «Ñîâðåìåííàÿ íåéòðîíîãðàôèÿ:

ôóíäàìåíòàëüíûå è ïðèêëàäíûå èññëåäîâàíèÿ

ôóíêöèîíàëüíûõ è íàíîñòðóêòóðèðîâàííûõ ìàòåðèàëîâ»

Laboratory of Information Technologies, 25 October – 2 November.

FLNP Scientific School «Modern Neutron Diffraction Studies:

Fundamental and Applied Research of Functional and

Nanostructured Materials»



Ñ 25 îêòÿáðÿ ïî 2 íîÿáðÿ Ëàáîðàòîðèÿ íåéòðîííîé

ôèçèêè èì. È. Ì. Ôðàíêà ïðîâîäèëà Âñåðîññèéñêóþ

øêîëó äëÿ ìîëîäåæè «Ñîâðåìåííàÿ íåéòðîíîãðàôèÿ:

ôóíäàìåíòàëüíûå è ïðèêëàäíûå èññëåäîâàíèÿ ôóí-

êöèîíàëüíûõ è íàíîñòðóêòóðèðîâàííûõ ìàòåðèà-

ëîâ» ïðè ïîääåðæêå Ìèíèñòåðñòâà îáðàçîâàíèÿ è íàó-

êè ÐÔ. Øêîëà, ïðîäîëæèâøàÿ òðàäèöèþ øêîë ËÍÔ,

ïîçâîëÿåò ìîëîäûì ó÷åíûì, ñòóäåíòàì è àñïèðàíòàì

ïîçíàêîìèòüñÿ ñ àêòóàëüíûìè ïðîáëåìàìè â îáëàñòè

ôèçèêè êîíäåíñèðîâàííîãî ñîñòîÿíèÿ, ìàòåðèàëîâåäå-

íèÿ, íàíîòåõíîëîãèé, õèìèè, áèîëîãèè, íàóê î Çåìëå,

èíæåíåðíûõ íàóê, äëÿ ðåøåíèÿ êîòîðûõ øèðîêî èñ-

ïîëüçóþòñÿ ìåòîäû íåéòðîíîãðàôèè.

Ñåìèäåñÿòè ñëóøàòåëÿì øêîëû èç ðàçíûõ ðåãèî-

íîâ Ðîññèè áûëè ïðî÷èòàíû îáçîðíûå ëåêöèè âåäóùèõ

ó÷åíûõ, ñðåäè êîòîðûõ áûëè ÷ëåíû Ðîññèéñêîé àêàäå-

ìèè íàóê è Íàöèîíàëüíîé àêàäåìèè íàóê Óêðàèíû, ïî

àêòóàëüíûì íàó÷íûì ïðîáëåìàì, à òàêæå ðÿä ñïåöèà-

ëèçèðîâàííûõ ëåêöèé è îðãàíèçîâàíà ýêñêóðñèÿ íà ðå-

àêòîð ÈÁÐ-2. Ïîä ðóêîâîäñòâîì âåäóùèõ ñïåöèàëèñòîâ

ËÍÔ ó÷àñòíèêè øêîëû âûïîëíèëè ñåðèþ ëàáîðàòîð-

íûõ ïðàêòèêóìîâ, ñâÿçàííûõ ñ èññëåäîâàíèÿìè êîí-

äåíñèðîâàííîãî ñîñòîÿíèÿ ìåòîäàìè íåéòðîíîãðàôèè.

Â ðàìêàõ øêîëû áûëà îðãàíèçîâàíà ïîñòåðíàÿ ñåñ-

ñèÿ, íà êîòîðîé ó÷àñòíèêè ïðåäñòàâèëè ðåçóëüòàòû ñîá-

ñòâåííûõ íàó÷íûõ èññëåäîâàíèé. Íàèáîëåå èíòåðåñ-

íûå ðåçóëüòàòû îáñóæäàëèñü íà êðóãëîì ñòîëå. Àâòîðû

ëó÷øèõ äîêëàäîâ ïîëó÷èëè ïðèçû îò îðãàíèçàòîðîâ.

Äåñÿòü ëó÷øèõ äîêëàäîâ ó÷àñòíèêîâ áûëè îòîáðàíû

îðãêîìèòåòîì øêîëû äëÿ ïóáëèêàöèè â ñïåöèàëüíîì

âûïóñêå æóðíàëà «Ïèñüìà â Ý×Àß». Íåîòúåìëåìîé ÷à-

ñòüþ íåôîðìàëüíîé ïðîãðàììû øêîëû ñòàëà îäíî-

äíåâíàÿ ýêñêóðñèÿ â Ïåðåñëàâëü-Çàëåññêèé.

C 11 ïî 13 íîÿáðÿ â Äóáíå ïðîõîäèëà Âñåðîññèé-

ñêàÿ ìîëîäåæíàÿ íàó÷íàÿ øêîëà «Ïðèáîðû è ìåòîäû

ýêñïåðèìåíòàëüíîé ÿäåðíîé ôèçèêè. Ýëåêòðîíèêà è

àâòîìàòèêà ýêñïåðèìåíòàëüíûõ óñòàíîâîê», îðãà-

íèçîâàííàÿ Ëàáîðàòîðèåé íåéòðîííîé ôèçèêè

èì. È. Ì. Ôðàíêà ïðè ïîääåðæêå Ìèíèñòåðñòâà îáðàçî-

âàíèÿ è íàóêè ÐÔ. Öåëüþ øêîëû áûëî ïîçíàêîìèòü ìî-

ëîäûõ ó÷åíûõ, ñòóäåíòîâ è àñïèðàíòîâ ñ ñîâðåìåííûì

ñîñòîÿíèåì ïðèáîðíîé è ìåòîäè÷åñêîé áàçû äëÿ ïðîâå-

äåíèÿ ýêñïåðèìåíòîâ ñ ïîìîùüþ íåéòðîíîâ; âûÿâèòü

ïðîáëåìû è òåíäåíöèè ðàçâèòèÿ êîìïîíåíòíîé è ïðè-

áîðíîé áàçû äëÿ ñîçäàíèÿ ñîâðåìåííûõ ýêñïåðèìåí-

òàëüíûõ óñòàíîâîê; ïîêàçàòü è îáñóäèòü âîçìîæíîñòè

ËÍÔ ïî îðãàíèçàöèè ïðåääèïëîìíûõ ïðàêòèê, ïîäãî-

òîâêè äèïëîìíûõ ðàáîò, à òàêæå âîçìîæíîñòè ïîñòó-

ïëåíèÿ â àñïèðàíòóðó ÎÈßÈ è äàëüíåéøåãî òðóäî-
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The All-Russian Neutron School for Young Scientists

and Students «Modern Neutron Diffraction Studies: Fun-

damental and Applied Research of Functional and

Nanostructured Materials» was held by the Frank Labora-

tory of Neutron Physics from 25 October to 2 November

under the support of the Ministry of Education and Science

of the Russian Federation. The School continued the estab-

lished tradition of the FLNP Schools for students and

young scientists. The scope of this School was to provide

insight into contemporary research in the fields of con-

densed matter physics, materials science, nanotechnolo-

gies, earth science, chemistry, biology, and engineering

science using neutron scattering techniques.

Leading scientists, including the members of the

Russian Academy of Sciences and the National Academy

of Sciences of Ukraine, gave overview lectures on topical

present-day studies and a number of specialized lectures on

functional and nanostructured materials to seventy partici-

pants of the School from all over Russia. The School of-

fered students the opportunity to visit the IBR-2 reactor and

perform a series of laboratory practices related to applica-

tion of neutron scattering methods for scientific research

under the guidance of the leading specialists of the Frank

Laboratory of Neutron Physics.

The participants of the School presented the results of

their own research in the course of the programme devoted

to a poster session. The most interesting results were then

put forward for discussion at the round table, and special

prizes were awarded to the authors of the best presentations

by the organizers. The Organizing Committee also chose

10 best participants’ reports for publication in a special

issue of the journal «Physics of Particles and Nuclei, Let-

ters». The informal programme of the School included a

weekend trip to the town of Pereslavl-Zalessky.

The All-Russian Scientific School for Young Scientists

and Students «Instruments and Methods of Experimental

Nuclear Physics. Electronics and Automatics of Experi-

mental Facilities» was held from 11 to 13 November in

Dubna. The School was organized by the Frank Laboratory

of Neutron Physics and supported by the Ministry of Educa-

tion and Science of the Russian Federation. The scope of the

course was to introduce young scientists, undergraduate,

and graduate students with the current state of the instru-

mental and methodological framework for conducting ex-
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óñòðîéñòâà â ëàáîðàòîðèè ïî íàïðàâëåíèÿì øêîëû. Äëÿ

ýôôåêòèâíîé ðàáîòû äîðîãîñòîÿùèõ ýêñïåðèìåíòàëü-

íûõ óñòàíîâîê è ðàçâèòèÿ íàó÷íûõ èññëåäîâàíèé íåîá-

õîäèìî óâåëè÷åíèå ÷èñëà ìîëîäûõ ñîòðóäíèêîâ.

Â øêîëå ïðèíÿëè ó÷àñòèå 68 ñëóøàòåëåé èç 8 ãîðî-

äîâ (11 èíñòèòóòîâ) Ðîññèè. Ïðîãðàììà âêëþ÷àëà

10 ÷àñîâûõ ëåêöèé âåäóùèõ ó÷åíûõ è ñïåöèàëèñòîâ

ÎÈßÈ è Íàöèîíàëüíîãî èññëåäîâàòåëüñêîãî ÿäåðíîãî

óíèâåðñèòåòà ÌÈÔÈ. Ñëóøàòåëè øêîëû îòìåòèëè

óäà÷íóþ ïîäáîðêó òåì ëåêöèé è âûñîêèé óðîâåíü èçëî-

æåíèÿ ìàòåðèàëà. Áûëè ïðåäñòàâëåíû ëåêöèè ïî ñëåäó-

þùèì òåìàì: èìïóëüñíûé ðåàêòîð íà áûñòðûõ íåéòðî-

íàõ ÈÁÐ-2; ñïåêòðîìåòðû íåéòðîíîâ; ñîâðåìåííûå äå-

òåêòîðû íåéòðîíîâ; ýëåêòðîíèêà ñáîðà è íàêîïëåíèÿ

äàííûõ; ïðîãðàììíîå îáåñïå÷åíèå ñïåêòðîìåòðîâ;

ðàñïðåäåëåííûå âû÷èñëåíèÿ è ãðèä-òåõíîëîãèè; ðàäè-

àöèîííàÿ íàäåæíîñòü ýëåêòðîíèêè; ïðîåêòèðîâàíèå

ñïåöèàëèçèðîâàííûõ èíòåãðàëüíûõ ìèêðîñõåì äëÿ àï-

ïàðàòóðû ôèçè÷åñêîãî ýêñïåðèìåíòà. Ó÷àñòíèêè øêî-

ëû ïîëó÷èëè ïðåäñòàâëåíèå î íàïðàâëåíèÿõ íàó÷íûõ

èññëåäîâàíèé ÎÈßÈ è ËÍÔ, ðàçâèòèè ñåòåâîé è êîì-

ïüþòåðíîé èíôðàñòðóêòóðû ÎÈßÈ. Áûëî ïðîâåäåíî

8 ëàáîðàòîðíûõ ðàáîò, ïîçâîëèâøèõ ó÷àñòíèêàì îçíà-

êîìèòüñÿ ñ íåïîñðåäñòâåííîé ðàáîòîé âåäóùèõ ñïåöè-

àëèñòîâ îòäåëà êîìïëåêñà ñïåêòðîìåòðîâ ðåàêòîðà

ËÍÔ.

Ñòóäåíòû èç Äóáíû, Ìîñêâû, Åêàòåðèíáóðãà è

Òóëû ïðåäñòàâèëè äîêëàäû, êîòîðûå ñ èíòåðåñîì áûëè
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periments with neutrons, to identify problems and trends in

component and instrument base for modern experimental

facilities, as well as to demonstrate and discuss the possibili-

ties available at FLNP for prediploma practice organization,

preparation of diploma works, and the opportunities open

for students concerning entering the graduate University

Centre of JINR and further employment at FLNP according

to the avenues of research put forward by the School. Cur-

rently, it is vital to attract and employ more young re-

searchers for the purpose of proper maintenance of the ex-

pensive experimental facilities and further development of

science.

Sixty-eight students and young scientists from 8 differ-

ent cities (11 institutes) of Russia traveled to FLNP to par-

ticipate in the School. The course consisted of 10 one-hour

lectures of leading scientists and specialists of JINR and the

National Nuclear Research University of MEPhI. The at-

tendees of the School noted the fine selection of topics cov-

ered by the lectures and high level of their presentation.

The lectures were given on the pulsed fast reactor IBR-2,

neutron spectrometers, modern neutron detectors, data ac-

quisition and storage electronics, instrument control soft-

ware, distributed computing and Grid technology, radiation

safety electronics, specialized integrated chips for the mea-

surement instrumentation and experiment design. Certain

insight was given into the areas of scientific activity of

JINR and FLNP, and the network and computing in-

frastructure of JINR was outlined. The course included

eight practical workshops during which the attendees got

acquainted with the daily routine work of the leading

specialists of the FLNP Department of Spectrometers

Complex.

Students from Dubna, Moscow, Yekaterinburg, and

Tula made reports which aroused much interest. Two ex-

cursions to the fast pulsed reactor IBR-2 and the source of

resonance neutrons IREN were organized. A round-table

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà, 11–13 íîÿáðÿ. Íàó÷íàÿ øêîëà

«Ïðèáîðû è ìåòîäû ýêñïåðèìåíòàëüíîé ÿäåðíîé ôèçèêè. Ýëåêòðîíèêà è àâòîìàòèêà ýêñïåðèìåíòàëüíûõ óñòàíîâîê»

Frank Laboratory of Neutron Physics, 11–13 November. Scientific School «Instruments and Methods

of Experimental Nuclear Physics. Electronics and Automatics of Experimental Facilities»



âñòðå÷åíû ó÷àñòíèêàìè. Áûëè îðãàíèçîâàíû äâå ýêñ-

êóðñèè — íà èìïóëüñíûé ðåàêòîð íà áûñòðûõ íåéòðî-

íàõ ÈÁÐ-2 è íà èñòî÷íèê ðåçîíàíñíûõ íåéòðîíîâ

ÈÐÅÍ. Áûë ïðîâåäåí êðóãëûé ñòîë ñ îáìåíîì ìíåíèÿ-

ìè îá óðîâíå îðãàíèçàöèè è ïðîãðàììå øêîëû, ýôôåê-

òèâíîñòè ïðàêòèêóìîâ è ýêñêóðñèÿõ. Ñëóøàòåëè øêî-

ëû îòìåòèëè åå âûñîêèé îðãàíèçàöèîííûé óðîâåíü è

îáðàòèëèñü ê îðãêîìèòåòó ñ ïîæåëàíèåì ïðîâîäèòü åå

ïåðèîäè÷åñêè è â äàëüíåéøåì ïðàêòèêîâàòü ýêñêóðñèè

íå òîëüêî íà óñòàíîâêè ËÍÔ, íî è íà äðóãèå óñòàíîâêè

ÎÈßÈ. Ñòóäåíòû ïî ñâîåé èíèöèàòèâå îòêðûëè ñïåöè-

àëüíóþ ãðóïïó äëÿ ó÷àñòíèêîâ øêîëû íà ñàéòå

http://vkontakte.ru äëÿ îáìåíà ôîòîãðàôèÿìè, ìíåíèÿ-

ìè, èäåÿìè è ïîæåëàíèÿìè äëÿ áóäóùèõ øêîë.

7 äåêàáðÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé

ÎÈßÈ ñîñòîÿëñÿ ñåìèíàð, ïîñâÿùåííûé 80-ëåòíåìó

þáèëåþ ïðîôåññîðà Èãîðÿ Àëåêñååâè÷à Ñàâèíà. Â äî-

êëàäàõ åãî ó÷åíèêîâ è êîëëåã — âåäóùèõ ó÷åíûõ ÎÈßÈ

è ðÿäà çàðóáåæíûõ íàó÷íûõ öåíòðîâ áûëè âîññîçäàíû

íàèáîëåå ÿðêèå âåõè òâîð÷åñêîãî ïóòè ó÷åíîãî, à òàêæå

ðàññìîòðåíû ñîâðåìåííûå òåíäåíöèè ðàçâèòèÿ ôèçèêè

÷àñòèö.

È. À. Ñàâèí ÿâëÿåòñÿ îäíèì èç íåìíîãèõ ñïåöèà-

ëèñòîâ ïî ñòðóêòóðíûì ôóíêöèÿì íóêëîíîâ. Îí ñîçäàë

íîâîå èññëåäîâàòåëüñêîå íàïðàâëåíèå â ÎÈßÈ — ýêñ-

ïåðèìåíòàëüíûå èññëåäîâàíèÿ íóêëîíîâ è ñòðóêòóðû

ÿäåð. Èãîðü Àëåêñååâè÷ Ñàâèí — àâòîð 250 íàó÷íûõ

ïóáëèêàöèé, â òîì ÷èñëå ðàáîò ïî ñîâðåìåííûì ïðî-
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discussion was held to enable exchange of opinions con-

cerning the organization and programme of the School, ef-

ficiency of the practical workshops, and excursions. The

participants of the School underlined a distinguished quali-

ty of the lectures and workshops and urged the Organizing

Committee to conduct the School regularly, as well as orga-

nize excursions not only to the facilities of FLNP but also to

other facilities of JINR. At the end of the School, a special

discussion group for its participants was created at the por-

tal http://vkontakte.ru by the students’ initiative to share

photos, opinions, and ideas for future similar occasions.

A seminar devoted to the 80th birthday of Professor

Igor Alekseevich Savin was held at the International Con-

ference Hall of JINR on 7 December. In the reports made by

his disciples and colleagues, leading scientists from JINR

and a number of foreign research centres, the brightest mile-

stones of the scholar’s creative path were revived and mod-

ern trends in particle physics considered.

I. A. Savin is one of few specialists in nucleon struc-

ture functions. He established a new research line at

JINR — experimental study of nucleons and nuclear struc-

ture. I. A. Savin is author of 250 scientific publications, in-

cluding works on currently important problems of experi-

mental particle physics, methods in experimental physics.
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Äóáíà, 7 äåêàáðÿ. Ñåìèíàð, ïîñâÿùåííûé 80-ëåòíåìó þáèëåþ ïðîôåññîðà È. À. Ñàâèíà

Dubna, 7 December. A seminar dedicated to the 80th birthday of Professor I. A. Savin
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Ìîñêâà–Äóáíà, 16–17 äåêàáðÿ.

Íàó÷íàÿ ñåññèÿ, ïîñâÿùåííàÿ ïàìÿòè

àêàäåìèêà À. Í. Òàâõåëèäçå

Moscow–Dubna, 16–17 December.

A scientific session devoted to the memory

of Academician A. N. Tavkhelidze
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áëåìàì ýêñïåðèìåíòàëüíîé ôèçèêè ÷àñòèö, ìåòîäèêå

ôèçè÷åñêîãî ýêñïåðèìåíòà. Èì íàïèñàíû ðàçëè÷íûå

îáçîðû â ïðåñòèæíûõ íàó÷íûõ æóðíàëàõ è èíòåðåñíûå

ëåêöèè.

16 äåêàáðÿ â êîíôåðåíö-çàëå ÈßÈ ÐÀÍ â Ìîñêâå

îòêðûëàñü íàó÷íàÿ ñåññèÿ ñåêöèè ÿäåðíîé ôèçèêè Îò-

äåëåíèÿ ôèçè÷åñêèõ íàóê ÐÀÍ, ÈßÈ ÐÀÍ è ÎÈßÈ,

ïîñâÿùåííàÿ ïàìÿòè àêàäåìèêà Àëüáåðòà Íèêèôî-

ðîâè÷à Òàâõåëèäçå (16.12.1930–27.02.2010). Ñî âñòóïè-

òåëüíûì ñëîâîì ê åå ó÷àñòíèêàì îáðàòèëñÿ äèðåêòîð

ÈßÈ, àêàäåìèê-ñåêðåòàðü Îòäåëåíèÿ ÿäåðíîé ôèçèêè

Â. À. Ìàòâååâ.

Âûäàþùèéñÿ ó÷åíûé-ôèçèê è îðãàíèçàòîð íàóêè,

îäèí èç ñîçäàòåëåé è íàó÷íûé ðóêîâîäèòåëü Èíñòèòóòà

ÿäåðíûõ èññëåäîâàíèé ÐÀÍ, ëàóðåàò Ëåíèíñêîé è Ãîñó-

äàðñòâåííûõ ïðåìèé, ïîëíîìî÷íûé ïðåäñòàâèòåëü

Ïðàâèòåëüñòâà Ãðóçèè â ÎÈßÈ, ÷ëåí Ó÷åíîãî ñîâåòà

ÎÈßÈ, àêàäåìèê À. Í. Òàâõåëèäçå áûë àâòîðîì áîëåå

äâóõñîò íàó÷íûõ ïóáëèêàöèé, îòðàæàþùèõ øèðîòó åãî

íàó÷íûõ èíòåðåñîâ, â òå÷åíèå ìíîãèõ ëåò ÿâëÿëñÿ ïðå-

çèäåíòîì Àêàäåìèè íàóê Ãðóçèè è ÷ëåíîì Ïðåçèäèóìà

Àêàäåìèè íàóê ÑÑÑÐ. Î íàó÷íîì íàñëåäèè ó÷åíîãî,

ðàçâèòèè åãî òåîðåòè÷åñêèõ èäåé è ïðàêòè÷åñêèõ äåë

ãîâîðèëè íà ñåññèè â ñâîèõ äîêëàäàõ àêàäåìèê

À. À. Ñëàâíîâ (ÌÈ ÐÀÍ), ïðîôåññîðà Í. Â. Êðàñíèêîâ,

Ë. Â. Êðàâ÷óê, Â. Í. Ãàâðèí, ÷ëåí-êîððåñïîíäåíò ÐÀÍ

Î. Ã. Ðÿæñêàÿ (ÈßÈ).

17 äåêàáðÿ ñåññèÿ ïðîäîëæèëà ñâîþ ðàáîòó â Äóá-

íå â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçè-

êè èì. Í. Í. Áîãîëþáîâà. Äóáíåíñêóþ ÷àñòü íàó÷íîãî

ìåìîðèàëà îòêðûë àêàäåìèê Ä. Â. Øèðêîâ «Ñëîâîì î

Òàâõåëèäçå». Ñ äîêëàäàìè âûñòóïèëè àêàäåìèêè

Â. À. Ìàòâååâ, Ñ. Ñ. Ãåðøòåéí, À. À. Ëîãóíîâ,

Â. À. Ðóáàêîâ, ïðîôåññîðà Ì. À. Ìåñòâèðèøâèëè,

Ì. À. Ýëèàøâèëè, Ì. Ã. Èòêèñ, Í. Ì. Ïëàêèäà. Â çà-

êëþ÷åíèå áûë ïðîäåìîíñòðèðîâàí äîêóìåíòàëüíûé

ôèëüì îá À. Í. Òàâõåëèäçå.
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He is also author to various reviews in prestigious scientific

journals and interesting lectures.

Opening of the scientific session of the Nuclear

Physics Department of the Physical Sciences Division of

RAS, INR, and JINR, devoted to the memory of

Academician Albert Nikiforovich Tavkhelidze

(16.12.1930–27.02.2010), took place at the conference hall

of RAS INR in Moscow on 16 December. Director of INR

Academician-Secretary of the Nuclear Physics Department

V. A. Matveev addressed the audience with a welcome

speech.

Academician A. N. Tavkhelidze, an outstanding

scholar-physicist and organizer of science, one of the

founders and scientific leader of the RAS Institute for Nu-

clear Research, recipient of the Lenin and State Prizes,

Plenipotentiary of the Government of Georgia to JINR, and

member of the JINR Scientific Council, was author to over

200 scientific publications reflecting the breadth of his sci-

entific interests, as well as President of the Academy of Sci-

ences of Georgia and a member of the Presidium of the

Academy of Sciences of the USSR for many years. The pre-

sentations made at the session by Academician A. A. Slav-

nov (RAS MI), Professors N. V. Krasnikov, L. V. Krav-

chuk, V. N. Gavrilin, and Corresponding Member of RAS

O. G. Ryazhskaya (INR) were devoted to the scientific her-

itage of the scholar, evolvement of his theoretical ideas and

practical undertakings.

On 17 December, the event continued at the confer-

ence hall of the Bogoliubov Laboratory of Theoretical

Physics in Dubna. The Dubna part of the scientific memor-

ial was opened by Academician D. V. Shirkov with

«A Word about Tavkhelidze». Reports were presented by

Academicians V. A. Matveev, S. S. Gershtein, A. A. Lo-

gunov, V. A. Rubakov, Professors M. A. Mestvirishvili,

M. A. Eliashvili, M. G. Itkis, and N. M. Plakida. In closing

of the event, a documentary film about A. N. Tavkhelidze

was shown to the attendees.

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
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ÅÂÐÎÏÀ

ÖÅÐÍ, Æåíåâà, 6 îêòÿáðÿ 2010 ã. Â ÖÅÐÍ ñîñòîÿ-
ëîñü îôèöèàëüíîå îòêðûòèå ãèãàíòñêîé ñòåííîé ðîñ-
ïèñè, íà êîòîðîé èçîáðàæåí äåòåêòîð ÷àñòèö ATLAS,
ðåãèñòðèðóþùèé äàííûå ñ ñàìîãî ìîùíîãî â ìèðå
óñêîðèòåëÿ ÷àñòèö Áîëüøîãî àäðîííîãî êîëëàéäåðà.
Ïîñëå òîãî, êàê äåòåêòîð ATLAS áûë óñòàíîâëåí íà
ãëóáèíå 100 ì ïîä çåìëåé, äîñòóï ê íåìó áûë çàêðûò.
Íàðèñîâàííîå àìåðèêàíñêèì õóäîæíèêîì Éîçåôîì
Êðèñòîôîëåòòè íà ñòåíå íàçåìíîãî çäàíèÿ èçîáðàæå-
íèå ýêñïåðèìåíòàëüíîé óñòàíîâêè ATLAS ìàêñèìàëü-
íî òî÷íî ïåðåäàåò åå óñòðîéñòâî. Îäíàêî ðàçìåð èçî-
áðàæåíèÿ, ðàâíûé âûñîòå òðåõýòàæíîãî äîìà, ñîñòà-
âëÿåò âñåãî ëèøü òðåòüþ ÷àñòü îò ðàçìåðà íàñòîÿùåãî
äåòåêòîðà.

ÖÅÐÍ, Æåíåâà, 17 íîÿáðÿ 2010 ã. Ýêñïåðèìåíò
ALPHA â ÖÅÐÍ ñäåëàë çíà÷èòåëüíûé øàã âïåðåä â ñî-

çäàíèè ìåòîäèê ïîíèìàíèÿ îäíîãî èç íåðàçãàäàííûõ
âîïðîñîâ Âñåëåííîé: åñòü ëè ðàçíèöà ìåæäó ìàòåðèåé
è àíòèìàòåðèåé? Â ðàáîòå, îïóáëèêîâàííîé â æóðíàëå
«Nature», ó÷àñòíèêè ýêñïåðèìåíòà óòâåðæäàþò, ÷òî
îíè óñïåøíî ïîëó÷èëè è óäåðæàëè 38 àòîìîâ àíòèâî-
äîðîäà. Ýòî äîñòèæåíèå îòêðûâàåò âîçìîæíîñòè äëÿ
íîâûõ ìåòîäèê äåòàëüíûõ èçìåðåíèé àíòèâîäîðîäà,
êîòîðûå, â ñâîþ î÷åðåäü, ïîçâîëÿò ó÷åíûì ñðàâíèòü
ìàòåðèþ è àíòèìàòåðèþ, à òàêæå ïðîâîäèòü ðàíåå íå-
äîñòóïíûå òåñòû ôóíäàìåíòàëüíûõ äîêòðèí ôèçèêè.
Ðàíåå óæå áûëè ñëó÷àè ïîëó÷åíèÿ àíòèâîäîðîäà, íî
ïðè ñòîëêíîâåíèè ñ íîðìàëüíîé ìàòåðèåé îí òóò æå
ðàçðóøàëñÿ.

25 íîÿáðÿ 2010 ã. Åâðîïåéñêèå àñòðîôèçèêè
ñåòè åâðîïåéñêèõ íàöèîíàëüíûõ êîììåð÷åñêèõ
àãåíòñòâ ASPERA ðàáîòàþò íàä ñîçäàíèåì áîëüøîãî
ïîäâîäíîãî íåéòðèííîãî òåëåñêîïà KM3NeT â Ñðåäè-
çåìíîì ìîðå, ïðåäíàçíà÷åííîãî äëÿ ðåãèñòðàöèè íåé-

òðèíî èç íåáåñíûõ èñòî÷íèêîâ. AS-
PERA ôèíàíñèðóåòñÿ Åâðîïåéñêîé
êîìèññèåé è îáúåäèíÿåò 17 ñòðàí è
ÖÅÐÍ. Ïðèìåíåíèå ãëóáîêîâîäíûõ
ëèíèé äåòåêòèðîâàíèÿ íåéòðèíî â
òàêèõ ýêñïåðèìåíòàõ, êàê ANTAR�S
âî Ôðàíöèè, NEMO â Èòàëèè è
NESTOR â Ãðåöèè, äàåò âîçìîæíîñòü
óñòàíîâèòü êîíòðîëüíûå ïðèáîðû
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CERN, Geneva, 6 October 2010. The ATLAS collab-
oration at CERN officially unveiled a giant mural depicting
the ATLAS particle detector, which is currently collecting
data at world’s most powerful particle accelerator, the
Large Hadron Collider. Installed in a cavern 100 metres
underground, the ATLAS detector is no longer open for
visits. The mural, painted on the wall of an ATLAS surface
building by American artist Josef Kristofoletti, is three
storeys tall yet still one-third the size of the actual detec-
tor. The mural is designed to be the next best thing to see-
ing the detector itself.

CERN, Geneva, 17 November 2010. The ALPHA ex-
periment at CERN has taken an important step forward in
developing techniques to understand one of the Uni-

verse’s open questions: is there a dif-
ference between matter and antimat-
ter? In a paper published in Nature to-
day, the collaboration shows that it has
successfully produced and trapped 38
atoms of antihydrogen. This develop-
ment opens the path to new ways of
making detailed measurements of anti-
hydrogen, which will in turn allow sci-

entists to compare matter and antimatter and perform
previously impossible tests of fundamental tenets of
physics. Antihydrogen has been produced before but it
was instantly destroyed when it encountered normal mat-
ter.

25 November 2010. European astroparticle physi-
cists of the ASPERA network of European national fund-
ing agencies are developing together KM3NeT, a large
undersea neutrino telescope in the Mediterranean, dedi-
cated to tracking neutrinos from astronomical sources.
ASPERA is funded by the European Commission, bring-
ing together 17 countries and CERN. The deployment of
deep sea neutrino detection lines for current experiments
such as Antar�s in France, Nemo in Italy, and Nestor in
Greece has opened up the possibility of also installing
monitoring devices for the permanent study of the deep
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äëÿ ïîñòîÿííîãî èçó÷åíèÿ ãëóáîêîâîäíîé ñðåäû: îêå-
àíñêèõ òå÷åíèé, áèîëþìèíåñöåíöèè, ôàóíû è ñåéñìè-
÷åñêîé àêòèâíîñòè.

Ïîìîùü òåëåñêîïîâ â ñîçäàíèè áèîàêóñòè÷åñêîé
ñåòè äëÿ ìîíèòîðèðîâàíèÿ ãëóáîêîâîäíîé ñðåäû óæå
ïðèâåëà ê íåîæèäàííîìó îòêðûòèþ ïðèñóòñòâèÿ êè-
òîâ â Ñðåäèçåìíîì ìîðå. Çâóêè, èçäàâàåìûå êèòàìè,
íàõîäÿòñÿ â òîì æå âîëíîâîì äèàïàçîíå, ÷òî è íåéòðè-
íî, èçëó÷àåìûå çâåçäàìè. Ýòî ñ÷àñòëèâîå ñîâïàäåíèå
íàâåëî ôèçèêîâ íà ìûñëü äàòü áèîëîãàì âîçìîæíîñòü
ïîëüçîâàòüñÿ èõ ïîäâîäíûìè òåëåñêîïàìè.

ÀÇÈß

Èíäèÿ. Â Èíäèè íà÷àëèñü ðàáîòû ïî ñîçäàíèþ
ïîäçåìíîé ëàáîðàòîðèè, êîòîðàÿ ïîëó÷èò íàçâàíèå
Èíäèéñêàÿ íåéòðèííàÿ îáñåðâàòîðèÿ (ÈÍÎ) è áóäåò
ïîñòðîåíà â ðàéîíå çàïîâåäíèêà Bodi West Hills Re-
served Forest â øòàòå Òàìèëíàä. Îáîðóäîâàíèå äëÿ
ÈÍÎ ïîòðåáóåò 50 000 òîíí íàìàãíè÷åííîãî æåëåçà.
Îáñåðâàòîðèÿ ñòàíåò óìåíüøåííîé êîïèåé êîìïàêò-
íîãî ìþîííîãî ñîëåíîèäà â ÖÅÐÍ (Æåíåâà, Øâåéöà-
ðèÿ).

Æåëåçíûå ïëàñòèíû ïðè âçàèìîäåéñòâèè ñ íåé-
òðèíî áóäóò âûáðàñûâàòü çàðÿæåííûå ÷àñòèöû, ïóòè
ïðîõîæäåíèÿ êîòîðûõ áóäóò èñêðèâëÿòüñÿ ìàãíèòíûì
ïîëåì æåëåçà. Îêîëî 30 000 äåòåêòîðîâ, ðàñïîëîæåí-
íûõ ïî ïðèíöèïó ñýíäâè÷à ìåæäó ïëàñòèíàìè æåëåçà,
áóäóò äåòåêòèðîâàòü ýòè çàðÿæåííûå ÷àñòèöû, îáåñ-

ïå÷èâàÿ ïîñòóïëåíèå èíôîðìàöèè î ïàäàþùèõ
íåéòðèíî.

Â ÈÍÎ áóäóò èçó÷àòüñÿ àòìîñôåðíûå íåéòðèíî,
êîòîðûå âîçíèêàþò ïðè ñòîëêíîâåíèè êîñìè÷åñêèõ
ëó÷åé ñ âåðõíèìè ñëîÿìè àòìîñôåðû, à òàêæå àíòè-
íåéòðèíî, êîòîðûå ïî-ñâîåìó âçàèìîäåéñòâóþò ñ ìà-
òåðèåé.

Êèòàé. Ïî ñîîáùåíèÿì ãàçåòû «Legal Evening
News», â 2011 ã. Êèòàé ïëàíèðóåò ïîñòðîèòü îáñåðâà-
òîðèþ íà ñêîâàííûõ ëüäàìè áåðåãàõ Àíòàðêòèêè, ÷òî-
áû ïðîäîëæàòü èçó÷åíèå ïðîáëåìû ïðîèñõîæäåíèÿ
Âñåëåííîé è ïîèñê âíåçåìíîé æèçíè. Óæå â àïðåëå
2010 ã. Êèòàé îòïðàâèë 26 íàó÷íûõ ãðóïï íà Þæíûé
ïîëþñ. Â îáñåðâàòîðèè, êîòîðàÿ áóäåò ðàñïîëàãàòüñÿ
íà ëåäíèêîâîì êóïîëå Àðãóñ, ó÷åíûå áóäóò íàáëþäàòü
â îñíîâíîì çà òåìíîé ìàòåðèåé âî Âñåëåííîé è âíåø-
íèìè ïëàíåòàìè Ñîëíå÷íîé ñèñòåìû. Ñ 1985 ã. Êèòàé
ïîñòðîèë â Àíòàðêòèêå òðè íàó÷íî-èññëåäîâàòåëü-
ñêèõ ñòàíöèè.
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sea environment: studies of ocean currents, of biolumi-
nescence, of fauna, and of seismic activity.

By helping the development of a bioaccoustics net-
work to monitor the deep sea environment, physicists
have already enabled the discovery of the unexpected
presence of whales in the Mediterranean Sea. Whales sing
at the same wavelength as the neutrinos emitted by stars.
This happy coincidence gave physicists the idea to share
their undersea telescopes with marine biologists.

ASIA

India is set to start work on an underground laborato-
ry called the Indian Neutrino Observatory (INO), which
will be built in the Bodi West Hills Reserved Forest in the
state of Tamil Nadu. INO will be made of 50,000 tonnes of
magnetised iron, dwarfing the 12,500-tonne magnet in
the Compact Muon Solenoid detector at CERN in Geneva,
Switzerland.

The iron sheets will interact with the neutrinos and
spew out charged particles, whose paths will be bent by
the iron’s magnetic field. About 30,000 detectors sand-
wiched between the sheets of iron will track these charged
particles, providing information about the incident neutri-
nos.

INO will initially study atmospheric neutrinos, which
are produced when cosmic rays smash into the upper at-

mosphere. It will be sensitive to both neutrinos and anti-
neutrinos, which interact with matter in different ways.

China is planning to build an observatory next year
on the icy shores of Antarctica to further study the origin
of the Universe and search for extra-terrestrial life, the Le-
gal Evening News reported. As of April 2010, China has
sent 26 science exploration teams to the South Pole. The
observatory, based on Dome Argus, will mainly be devot-
ed to observing the dark matter in the Universe and the
outer planets of the solar system. Since 1985, China has
built three research stations in Antarctica.
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� Ëåãàð Ô., Ñòðîêîâñêèé Å. À. Ôåíîìåíîëîãèÿ è àíàëèç

äàííûõ ïî ðàññåÿíèþ íóêëîíîâ. — Ì.: Óíèâåðñèòåò-

ñêàÿ êíèãà, 2010. — 210 ñ. — Áèáëèîãð. â êîíöå ïðèë.

Lehar F., Strokovsky E. A. Phenomenology and Analysis of

Nucleon Scattering Data. — Ì.: University Book, 2010. —

210 p. — Bibliogr.: end of suppl.
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ics: Books of Abstracts of the XX International Baldin Sem-
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äèîòåõíèêè, ýëåêòðîíèêè è àâòîìàòèêè ïðè ÎÈßÈ: Òðó-

äû ðàáî÷åãî ñîâåùàíèÿ, Äóáíà, 23–24 íîÿáðÿ 2009 ã. /

Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé; Ñîñò.:

Å. Á. Ïëåõàíîâ, Î. Ï. Òêà÷åâà; Îáù. ðåä.: À. È. Ìàëà-

õîâ. — Äóáíà: ÎÈßÈ, 2010. — 164 ñ.: èë. — (ÎÈßÈ;

Ð13-2010-78).

The Basic Chair «Electronics of Physics Facilities» of

Moscow State Institute of Radio-Engineering Electronics

and Automation by JINR — Ten Years: Proceedings of the

Workshop, Dubna, 23–24 November 2009 / Joint Institute

for Nuclear Research; Comp.: E. B. Plekhanov, O. P. Tka-

cheva; Gen. ed.: A. I. Malakhov. — Dubna: JINR, 2010. —

164 p.: ill. — (JINR; R13-2010-78).

� Áåëóøêèí À. Â. Îñíîâû èññëåäîâàíèé ñâîéñòâ êîíäåí-

ñèðîâàííûõ ñðåä ñ ïîìîùüþ ðàññåÿíèÿ íåéòðîíîâ:

Ó÷åá. ïîñîáèå. — Äóáíà: ÎÈßÈ, 2010. — 188 ñ.: èë. —

(Ó÷åáíî-ìåòîäè÷åñêèå ïîñîáèÿ Ó÷åáíî-íàó÷íîãî öåí-
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Belushkin A. V. Basic Research of the Properties of Con-

densed Media Using Neutron Scattering: Manual. — Dub-
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� International Symposium on In Situ Nuclear Metrology as a

Tool for Radioecology (INSINUME’2010), Dubna, Oct.

20–23, 2010: Books of Abstracts. — Dubna: JINR, 2010. —

112 p. — (JINR; D6,16-2010-114). — Bibliogr.: end of pa-
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� Æèäêîâ Å. Í. Âû÷èñëèòåëüíàÿ ìàòåìàòèêà: Ó÷åáíîå ïî-

ñîáèå äëÿ ñòóä. âóçîâ. — Ì.: Àêàäåìèÿ, 2010. —

200 ñ. — (Âûñøåå ïðîôåññèîíàëüíîå îáðàçîâàíèå). —

Áèáëèîãð.: ñ. 193–194.

Zhidkov E. N. Computing Mathematics: Manual for stu-
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tional Education). — Bibliogr.: p. 193–194.
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ïî ìîëåêóëÿðíîé áèîëîãèè: Ó÷åáíîå ïîñîáèå. — Äóá-

íà: ÎÈßÈ, 2010. — 112 ñ.: èë. — (Ó÷åáíî-ìåòîäè÷åñêèå
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2011
Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ 22–23 ìàðòà, Äóáíà
Ñåññèÿ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé 25–26 ìàðòà, Äóáíà
Äåíü îáðàçîâàíèÿ ÎÈßÈ 26 ìàðòà, Äóáíà
2-ÿ ñåññèÿ Îáúåäèíåííîãî êîîðäèíàöèîííîãî êîìèòåòà Ñåðáèÿ–ÎÈßÈ
«Ôèçèêà êîíäåíñèðîâàííûõ ñðåä íà èîííûõ ïó÷êàõ»

30–31 ìàðòà, Áåëãðàä

15-å ðàáî÷åå ñîâåùàíèå «Òåîðèÿ íóêëåàöèè è åå ïðèìåíåíèÿ» 16–24 àïðåëÿ, Äóáíà
Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå «Ñîâðåìåííûå ÿäåðíî-ôèçè÷åñêèå ìåòîäû
èññëåäîâàíèÿ â ôèçèêå êîíäåíñèðîâàííûõ ñðåä»

18–22 àïðåëÿ, Ìèíñê

Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ îïåðàòîðîâ è ïîëüçîâàòåëåé ñïóòíèêîâûõ ñåòåé ñâÿçè
íà áàçå òåõíîëîãèè VSAT â ÐÔ

20–21 àïðåëÿ, Äóáíà

Êðóãëûé ñòîë «Àêòóàëüíûå âîïðîñû ðàäèàöèîííîé áåçîïàñíîñòè äëèòåëüíûõ
êîñìè÷åñêèõ ïîëåòîâ» (ê 50-ëåòèþ ïåðâîãî ïîëåòà ÷åëîâåêà â êîñìîñ)

25–26 àïðåëÿ, Äóáíà

Ïðàêòèêà äëÿ ñòóäåíòîâ èç ÀÐÅ â ÎÈßÈ 15 ìàÿ – 5 èþíÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè ATLAS ïî ôèçèêå áîçîíà Õèããñà 16–20 ìàÿ, Äóáíà
5-å ðàáî÷åå ñîâåùàíèå êîíñîðöèóìà CBM-MPD STS: îò äåìîíñòðàòîðîâ ê ïðîòîòèïàì 16–20 ìàÿ, Àëóøòà,

Óêðàèíà
Ñîâìåñòíîå ÀÖÒÔ–ËÒÔ ÎÈßÈ ñîâåùàíèå ïî òåîðåòè÷åñêîé ôèçèêå 16–21 ìàÿ, Äóáíà
15-ÿ åæåãîäíàÿ êîíôåðåíöèÿ êîëëàáîðàöèè RDMS CMS Ðîññèè è ñòðàí-ó÷àñòíèö ÎÈßÈ 22–28 ìàÿ, Àëóøòà,

Óêðàèíà
15-å ðàáî÷åå ñîâåùàíèå äóáíåíñêîé ãðóïïû êîëëàáîðàöèè ATLAS 24–25 ìàÿ, Äóáíà
19-é Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-19) 25–28 ìàÿ, Äóáíà
Çàñåäàíèå Ýêñïåðòíîãî êîìèòåòà ïî óñêîðèòåëüíîìó êîìïëåêñó íóêëîòðîí-Ì/NICA 26–28 ìàÿ, Äóáíà
Ñîâåùàíèå ïîëüçîâàòåëåé ÌÓÐÍ–ÞÌÎ ê ñòàðòó íàó÷íûõ ýêñïåðèìåíòîâ ÈÁÐ-2Ì,
ïîñâÿùåííîå 75-ëåòèþ ñî äíÿ ðîæäåíèÿ Þ. Ì. Îñòàíåâè÷à

27–30 ìàÿ, Äóáíà
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Meeting of the JINR Finance Committee 22–23 March, Dubna
Session of the JINR Committee of Plenipotentiaries 25–26 March, Dubna
JINR Foundation Day 26 March, Dubna
2nd Session of the Joint Coordination Committee Serbia–JINR «Condensed Matter Physics
with Ion Beams»

30–31 March, Belgrade

15th Workshop «Nucleation Theory and Applications» 16–24 April, Dubna
International Workshop «Modern Nuclear-Physics Methods of Research in Condensed
Matter Physics»

18–22 April, Minsk

International Conference for Operators and Users of VSAT Satellite-Based Networks
in the RF (VSAT Russia 2011)

20–21 April, Dubna

Round-Table Meeting «Actual Radiation Safety Questions of Long-Term Space Flights»
(to the 50th anniversary of the first manned space flight)

25–26 April, Dubna

Practice for Students from the Arab Republic of Egypt at JINR 15 May – 5 June, Dubna
ATLAS Workshop «Higgs Subgroup on the Complex Higgs Final States» 16–20 May, Dubna
5th Workshop of the CBM-MPD STS Consortium: From Demonstrators to Prototypes 16–20 May, Alushta,

Ukraine
APCTP–BLTP JINR Joint Workshop on Theoretical Physics 16–21 May, Dubna
15th Annual RDMS CMS Collaboration Conference 22–28 May, Alushta,

Ukraine
15th JINR–ATLAS Workshop 24–25 May, Dubna
19th International Seminar on Interaction of Neutrons with Nuclei (ISINN-19) 25–28 May, Dubna
Meeting of the Nuclotron-M/NICA Machine Advisory Committee 26–28 May, Dubna
SANS-YuMO user meeting at the start-up of scientific experiments on IBR-2M,
devoted to the 75th anniversary of Yu. M. Ostanevich’s birth

27–30 May, Dubna

ATLAS Computing Workshop in Dubna 30 May – 4 June, Dubna
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Ñîâåùàíèå êîëëàáîðàöèè ATLAS ïî êîìïüþòèíãó â Äóáíå 30 ìàÿ – 4 èþíÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè «Áàéêàë» 31 ìàÿ – 3 èþíÿ, Äóáíà
Ìåæäóíàðîäíîå ñîâåùàíèå «Èññëåäîâàíèÿ âíóòðåííèõ íàïðÿæåíèé è òåêñòóðû
ñ ïîìîùüþ íåéòðîííîé äèôðàêöèè»

6–9 èþíÿ, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé ôèçèêå 16–17 èþíÿ, Äóáíà
Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö 21–22 èþíÿ, Äóáíà
Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä 27–28 èþíÿ, Äóáíà
2-ÿ ñåññèÿ Îáúåäèíåííîãî êîîðäèíàöèîííîãî êîìèòåòà ÀÐÅ–ÎÈßÈ Èþíü, Äóáíà
Ìåæäóíàðîäíàÿ øêîëà äëÿ ó÷èòåëåé ôèçèêè èç ñòðàí-ó÷àñòíèö ÎÈßÈ 26 èþíÿ – 1 èþëÿ, Äóáíà
6-ÿ Ìåæäóíàðîäíàÿ øêîëà «Ìåòîäû ÿäåðíîé ôèçèêè â áèîëîãèè è ìåäèöèíå» 2–12 èþëÿ, Äóáíà
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå è âû÷èñëèòåëüíàÿ ôèçèêà» 4–8 èþëÿ, Òàòðû, Ñëîâàêèÿ
Ëåòíÿÿ ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ ïðàêòèêà 13–30 èþëÿ, Äóáíà
15-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìåòîäû ñèììåòðèè â ôèçèêå»
ïàìÿòè àêàäåìèêà À. Í. Ñèñàêÿíà

12–16 èþëÿ, Äóáíà
18–22 èþëÿ, Åðåâàí

Ìåæäóíàðîäíîå ñîâåùàíèå «Ñóïåðñèììåòðèè è êâàíòîâûå ñèììåòðèè» 18–23 èþëÿ, Äóáíà
Ìåæäóíàðîäíàÿ øêîëà «ßäåðíàÿ òåîðèÿ è àñòðîôèçèêà» 24 èþëÿ – 2 àâãóñòà, Äóáíà
11-ÿ Ìåæäóíàðîäíàÿ Ãîìåëüñêàÿ øêîëà-ñåìèíàð
«Àêòóàëüíûå ïðîáëåìû ôèçèêè ìèêðîìèðà»

1–12 àâãóñòà, Ãîìåëü,
Áåëîðóññèÿ

7-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Êâàíòîâàÿ òåîðèÿ è ñèììåòðèè» 7–13 àâãóñòà, Ïðàãà
Ñòóäåí÷åñêàÿ ïðàêòèêà-2011 äëÿ ñòóäåíòîâ èç ÞÀÐ 4–25 ñåíòÿáðÿ, Äóáíà
4-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî õèìèè è ôèçèêå òðàíñàêòèíèäíûõ ýëåìåíòîâ 5–11 ñåíòÿáðÿ, Ñî÷è
Ìåæäóíàðîäíàÿ øêîëà «ÊÕÄ íà ðåøåòêå, ñòðóêòóðà àäðîíîâ è àäðîííàÿ ìàòåðèÿ» 5–17 ñåíòÿáðÿ, Äóáíà
Åâðîïåéñêàÿ øêîëà ïî ôèçèêå âûñîêèõ ýíåðãèé 7–20 ñåíòÿáðÿ, Êåéëå

Ãðàäèøåé, Ðóìûíèÿ
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Workshop of the BAIKAL collaboration 31 May – 3 June, Dubna
International Meeting «Stress and Texture Investigation by Means of Neutron Diffraction» 6–9 June, Dubna
Meeting of the Programme Advisory Committee for Nuclear Physics 16–17 June, Dubna
Meeting of the Programme Advisory Committee for Particle Physics 21–22 June, Dubna
Meeting of the Programme Advisory Committee for Condensed Matter Physics 27–28 June, Dubna
2nd Session of the Joint Coordination Committee ARE–JINR June, Dubna
JINR School for Teachers of Physics from the JINR Member States 26 June – 1 July, Dubna
6th International School «Nuclear Physics Methods and Accelerators in Biology and Medicine» 2–12 July, Dubna
International Conference «Mathematical Modeling and Computational Physics» 4–8 July, the Tatras,

Slovakia
Summer International Student Practice 13–30 July, Dubna
15th International Conference «Symmetry Methods in Physics» (SYMPHYS-XIV),
in memory of Academician A. N. Sissakian

12–16 July, Dubna
18–22 July, Yerevan

International Workshop «Supersymmetries and Quantum Symmetries» 18–23 July, Dubna
Helmholtz International School «Nuclear Theory and Astrophysics» 24 July – 2 August, Dubna
11th International School-Seminar «Actual Problems of Microworld Physics» 1–12 August, Gomel,

Belarus
7th International Conference «Quantum Theory and Symmetry» (QTS) 7–13 August, Prague
2011 Practice for South African students at JINR 4–25 September, Dubna
4th International Conference on the Chemistry and Physics of the Transactinide Elements 5–11 September, Sochi,

Russia
Helmholtz International School «Lattice QCD, Hadron Structure and Hadronic Matter» 5–17 September, Dubna
European School of High-Energy Physics 7–20 September, Cheile

Gradistei, Romania
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