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Ïðîåêò êîìàíäû èç ÎÈßÈ «Ñîçäàíèå êðèîãåííîãî

çàìåäëèòåëÿ íåéòðîíîâ äëÿ ñïåêòðîìåòðîâ», ïðåäñòà-

âëåííûé íà÷àëüíèêîì ÍÝÎÊÑ ÈÁÐ-2 Ëàáîðàòîðèè

íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà Ñ. À. Êóëèêî-

âûì, ïðîøåë â ôèíàë êîíêóðñà ðóññêèõ èííîâàöèé è

ïîáåäèë â íîìèíàöèè «Ïåðñïåêòèâíûé ïðîåêò» â ðå-

çóëüòàòå íåñêîëüêèõ ýòàïîâ êîíêóðñíîãî îòáîðà è çà-

ùèòû ïðîåêòîâ ïåðåä ýêñïåðòíûì ñîâåòîì. Ýòîò êîí-

êóðñ ïðîâîäèòñÿ ìåäèàõîëäèíãîì «Ýêñïåðò» åæåãîäíî

ñ 2001 ã. è ïðåäñòàâëÿåò ñîáîé êîìïëåêñ ìåðîïðèÿòèé

ïî îòáîðó, ýêñïåðòèçå è ïðîäâèæåíèþ ëó÷øèõ èííîâà-

öèîííûõ ïðîåêòîâ ñ öåëüþ ñîäåéñòâèÿ ðàçâèòèþ èííî-

âàöèîííîé äåÿòåëüíîñòè è ðàñêðûòèþ èííîâàöèîííîãî

ïîòåíöèàëà Ðîññèè.

Â 2010 ã. íà êîíêóðñ áûëî ïîäàíî 540 ïðîåêòîâ.

Ôèíàë ïðîõîäèë â ñòåíàõ Ïîëèòåõíè÷åñêîãî ìóçåÿ â

Ìîñêâå. Ðóêîâîäèòåëè äóáíåíñêîãî ïðîåêòà: Â. Ä. Àíà-

íüåâ, À. À. Áåëÿêîâ, Ñ. À. Êóëèêîâ, Å. Ï. Øàáàëèí. Íà-

ãðàäó àâòîðàì âðó÷èë È. Ì. Áîðòíèê — ïðåäñåäàòåëü

íàáëþäàòåëüíîãî ñîâåòà Ôîíäà ñîäåéñòâèÿ ðàçâèòèþ

ìàëûõ ôîðì ïðåäïðèÿòèé â íàó÷íî-òåõíè÷åñêîé ñôåðå,

êîòîðûé áóäåò ôèíàíñèðîâàòü ÍÈÎÊÐ ïðîåêòà íà ñëå-

äóþùåì ýòàïå åãî ðàçðàáîòêè.

Ñóòü ïðîåêòà çàêëþ÷àåòñÿ â ñîçäàíèè íîâîãî òèïà

êðèîãåííûõ çàìåäëèòåëåé íåéòðîíîâ, èñïîëüçóþùåãî

ðàäèàöèîííî ñòîéêèé ìàòåðèàë (ñìåñü àðîìàòè÷åñêèõ

óãëåâîäîðîäîâ) ñ íîâîé òåõíîëîãèåé åãî çàãðóçêè è ýêñ-

ïëóàòàöèè. Èñïîëüçîâàíèå òàêîãî çàìåäëèòåëÿ ïðèâå-

äåò ê óâåëè÷åíèþ ïîòîêà õîëîäíûõ íåéòðîíîâ äëÿ

ñïåêòðîìåòðîâ áîëåå ÷åì â 10 ðàç, ïîçâîëèò ïðîâîäèòü

ýêñïåðèìåíòû ïî èçó÷åíèþ êîíäåíñèðîâàííûõ ñðåä íà

ñïåêòðîìåòðàõ íåïðåðûâíî â òå÷åíèå âñåãî ðåàêòîðíî-

ãî öèêëà. Èííîâàöèîííîé ñîñòàâëÿþùåé ïðîåêòà ÿâëÿ-

åòñÿ îêàçàíèå óñëóã ïî ðàñ÷åòó è îïòèìèçàöèè èñòî÷íè-

êîâ õîëîäíûõ íåéòðîíîâ äëÿ èññëåäîâàòåëüñêèõ öåí-

òðîâ è óíèâåðñèòåòîâ, ðàçðàáîòêå è ñîçäàíèþ ñàìèõ

çàìåäëèòåëåé, ïðåäîñòàâëåíèå óñëóã ïî èññëåäîâàíèþ

ðàäèàöèîííîé ñòîéêîñòè ìàòåðèàëîâ è ýëåêòðîííûõ

óñòðîéñòâ ïîä äåéñòâèåì ïîòîêà áûñòðûõ íåéòðîíîâ è

ãàììà-êâàíòîâ.

Íåéòðîííàÿ ñïåêòðîìåòðèÿ — îäèí èç ñàìûõ ïåð-

ñïåêòèâíûõ ìåòîäîâ íåðàçðóøàþùåãî èññëåäîâàíèÿ

ðàçëè÷íûõ ìàòåðèàëîâ è âåùåñòâ íà ìèêðî- è íàíî-

óðîâíå. Èçó÷àÿ âçàèìîäåéñòâèÿ íåéòðîíîâ ñ îáðàçöàìè

âåùåñòâà íà ñïåöèàëüíûõ óñòàíîâêàõ (ñïåêòðîìåòðàõ),

ó÷åíûå ïîëó÷àþò íåîáõîäèìóþ èíôîðìàöèþ î âíó-
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Frank Laboratory of Neutron Physics

The project «Development of a Cryogenic Neutron

Moderator for Spectrometers» implemented by a team from

JINR was presented by head of IBR-2 department of the

Frank Laboratory of Neutron Physics S. Culicov, passed

qualifying for the final of the Competition of Russian Inno-

vations and won in the nomination «Perspective Project»,

as a result of several stages of selection and defense of pro-

jects at the expert council. This competition has been annu-

ally held by the media holding «Expert» since 2001 and is a

complex of activities to select, expertize and promote best

innovative projects to facilitate the development of innova-

tion activities and fulfillment of the innovative potential of

Russia.

In 2010, 540 projects were sent to the competition. The

final stage of the competition was held at the Polytechnic

Museum in Moscow. The leaders of the project were

V. Ananiev, A. Belyakov, S. Culicov, and E. Shabalin.

Chairman of the supervisory board of the foundation for

promotion of the development of small forms of enterprises

in the scientific and technical sphere I. Bortnik presented

the authors with the Prize. The foundation for promotion of

the development of small forms of enterprises in the scien-

tific and technical sphere will financially support R&D of

the project at the next stage of the project work-out.

The subject of the project is to develop a new type of

cryogenic neutron moderators that uses radiation-proof

material (a mixture of aromatic hydrocarbons) and a new

load and operation technique. The application of such a

moderator will lead to a 10-fold increase in the cold neu-

trons flux for the spectrometers, allow one to conduct ex-

periments to study condensed matter at spectrometers con-

tinuously during all the reactor cycle. The innovative com-

ponent of the project is in calculation and optimization of

sources of cold neutrons for research centres and universi-

ties, work-out and development of the moderators them-

selves, providing different services in studies of radiation

resistance of materials and electronic devices under the

action of fast neutrons and gamma quanta.

Neutron spectrometry is one of the most promising

methods of non-destructive research of various materials

and substances on the micro- and nanolevel. Studying the

interactions of neutrons with substance samples at special

devices (spectrometers), scientists obtain the necessary in-

formation on the internal structure, physical and chemical
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òðåííåé ñòðóêòóðå, ôèçè÷åñêèõ è õèìè÷åñêèõ ñâîé-

ñòâàõ èññëåäóåìûõ îáúåêòîâ. Äëÿ ïîëó÷åíèÿ íåéòðî-

íîâ íåîáõîäèìîé ýíåðãèè âî âñåì ìèðå àêòèâíî ðàçðà-

áàòûâàþòñÿ òåõíîëîãèè çàìåäëåíèÿ «áûñòðûõ»

íåéòðîíîâ, ðîæäåííûõ â ðåàêòîðàõ, íà ñïåöèàëüíûõ

óñòàíîâêàõ — êðèîãåííûõ çàìåäëèòåëÿõ íåéòðîíîâ.

Ðàáîòà ïî ýòîìó íàïðàâëåíèþ â ËÍÔ ÎÈßÈ âåëàñü

íà ïðîòÿæåíèè íåñêîëüêèõ äåñÿòèëåòèé, è òîëüêî ñ ñå-

ðåäèíû 1990-õ ãã. ñòàëè ïîÿâëÿòüñÿ ïåðâûå ïðàêòè÷å-

ñêèå ðåçóëüòàòû.

Èçíà÷àëüíî â êà÷åñòâå îñíîâíîãî ìàòåðèàëà äëÿ

õîëîäíîãî çàìåäëèòåëÿ áûë âûáðàí ìåòàí êàê íàèáîëåå

ýôôåêòèâíûé çàìåäëÿþùèé ìàòåðèàë èç-çà îñîáåííî-

ñòåé ñâîåé õèìè÷åñêîé ñòðóêòóðû. Îäíàêî õîä äàëü-

íåéøèõ èññëåäîâàíèé ñ èñïîëüçîâàíèåì ìåòàíîâûõ çà-

ìåäëèòåëåé ïîêàçàë, ÷òî îíè îáëàäàþò î÷åíü íèçêîé

ðàäèàöèîííîé ñòîéêîñòüþ è ïî ìåðå ýêñïëóàòàöèè òà-

êèõ çàìåäëèòåëåé íà ðåàêòîðå âîçðàñòàåò ðèñê ðàçðó-

øåíèÿ ñòåíîê ðàáî÷èõ êàìåð çàìåäëèòåëåé â ðåçóëüòàòå

âíåçàïíîãî áûñòðîãî ðîñòà òåìïåðàòóðû è ïîâûøåíèÿ

äàâëåíèÿ â êàìåðå.

Çà ýòèì ïîñëåäîâàë äëèòåëüíûé ïðîöåññ ïîèñêà

àëüòåðíàòèâíûõ âåùåñòâ, â ðåçóëüòàòå êîòîðîãî, ïîñëå

òùàòåëüíûõ òåîðåòè÷åñêèõ ðàñ÷åòîâ, ýêñïåðèìåíòîâ è

ïðîâåäåíèÿ êîìïüþòåðíîãî ìîäåëèðîâàíèÿ, ñîòðóäíè-

êè ËÍÔ âûáðàëè ïîäõîäÿùèé ïåðñïåêòèâíûé ìàòåðè-

àë — ìåçèòèëåí, èëè òðèìåòèëáåíçîë (àðîìàòè÷åñêèé

óãëåâîäîðîä ñ õèìè÷åñêîé ôîðìóëîé Ñ9Í12). Â äàëü-

íåéøåì áûëî ðåøåíî èñïîëüçîâàòü ñìåñü àðîìàòè÷å-

ñêèõ óãëåâîäîðîäîâ â êðèîãåííîì çàìåäëèòåëå â âèäå

ìàëåíüêèõ øàðèêîâ äèàìåòðîì ïðèìåðíî 3,7 ìì (ýòè

øàðèêè èçãîòàâëèâàþòñÿ ïðè ïîìîùè ñïåöèàëüíîé

òåõíîëîãèè êàïåëüíîãî âïðûñêèâàíèÿ ñìåñè â æèäêèé

àçîò). Ïîäà÷à øàðèêîâ â êàìåðó çàìåäëèòåëåé ïðîèçâî-

äèòñÿ ïóòåì èõ ïíåâìîòðàíñïîðòèðîâêè ïî êðèîãåí-

íûì òðóáîïðîâîäàì ïîòîêîì õîëîäíîãî ãåëèÿ ñ òåìïå-

ðàòóðîé 30–40 Ê. Ê íàñòîÿùåìó âðåìåíè îñóùåñòâëå-

íû âñå íåîáõîäèìûå òåîðåòè÷åñêèå ðàñ÷åòû, ñîáðàí

ïîëíîìàñøòàáíûé ñòåíä, ïîëó÷åíû òðåáóåìûå íèçêèå

òåìïåðàòóðû, íà î÷åðåäè — ïðàêòè÷åñêàÿ ïðîâåðêà íî-

âîé òåõíîëîãèè íà ðåàêòîðå ÈÁÐ-2Ì.

Óñïåøíîå çàâåðøåíèå ïðîåêòà êîìïëåêñà êðèîãåí-

íûõ çàìåäëèòåëåé íà îñíîâå àðîìàòè÷åñêèõ óãëåâîäî-

ðîäîâ îòêðûâàåò áîëüøèå âîçìîæíîñòè äëÿ ñîçäàíèÿ

íîâîé ñïåêòðîìåòðè÷åñêîé áàçû êàê äëÿ ïðîâåäåíèÿ

ôóíäàìåíòàëüíûõ èññëåäîâàíèé — èçó÷åíèÿ âíóòðåí-

íåé ñòðóêòóðû óæå èçâåñòíûõ è íîâûõ ñîåäèíåíèé,

òàê è äëÿ àêòèâíîãî èñïîëüçîâàíèÿ ýòîé òåõíîëîãèè

â ðàçëè÷íûõ ïðèêëàäíûõ èññëåäîâàíèÿõ, ïðîâîäÿùèõ-

ñÿ íà ðàçëè÷íûõ èñòî÷íèêàõ íåéòðîíîâ ïî âñåìó ìèðó
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properties of the objects under study. The technology of

«fast» neutrons moderation is actively worked out all over

the world to obtain neutrons with the necessary energy. It is

developed at special devices — cryogenic neutron

moderators.

These studies have been conducted at JINR FLNP for

several decades. Only in the mid-1990s first results ap-

peared.

At first, methane was chosen as the main material for a

cold moderator, because it was the most effective moderat-

ing material due to its chemical structure. But further stud-

ies with the use of methane moderators showed that they

were very poorly radiation resistant as with the application

of such moderators at the reactor a risk was growing to de-

stroy the walls of the moderators’ working chambers in

case of an unexpected rise of temperature and an increase

of pressure in the chamber.

Then, for a long time scientists searched for alternative

substances. As a result, after accurate theoretical calcula-

tions, experiments and computer simulation, FLNP staff

members selected a suitable promising type of substance —

mesythelene, or three-methylbenzene (an aromatic hydro-

carbon with the chemical formula Ñ9Í12). Later, it was de-

cided to use a mixture of aromatic hydrocarbons in the

cryogenic moderator in the form of small balls, 3.7 mm in

diameter (these balls are produced with a special technique

of the mixture drop injected into liquid nitrogen). The balls

are pneumo transported into the chamber through cryo-

genic tubes with a flux of cold helium of the temperature

30–40 Ê. All the necessary theoretical calculations have

been done by the present time, a full-scale stand has been

assembled, the necessary low temperature has been ob-

tained. Now it is time to test in practice the new technique at

the IBR-2M reactor.

The successful accomplishment of the project of the

cryogenic moderators on the basis of aromatic hydrocar-

bons opens big opportunities to develop a new spectromet-

ric base both for fundamental research — studies of inter-

nal structure of the already known and new compounds,

and for active use of this technique in various forms of ap-

plied research conducted at different neutron sources all

over the world (in material sciences, biology, medicine,

geophysics, polymer chemistry, etc.).
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(â îáëàñòè ìàòåðèàëîâåäåíèÿ, áèîëîãèè, ìåäèöèíû,

ãåîôèçèêè, ïîëèìåðíîé õèìèè è ò. ä.).

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Â ýêñïåðèìåíòå CMS, êàê è â äðóãèõ êðóïíûõ ýêñ-

ïåðèìåíòàõ íà áîëüøîì àäðîííîì êîëëàéäåðå (LHC),

òðåáóåòñÿ ñ âûñîêîé ñêîðîñòüþ îáðàáàòûâàòü îãðîì-

íûé ïîòîê èíôîðìàöèè. Ýòî íàêëàäûâàåò æåñòêèå óñ-

ëîâèÿ íà âû÷èñëèòåëüíûå êîìïëåêñû, ñîçäàâàåìûå äëÿ

îáðàáîòêè äàííûõ. Äëÿ îáðàáîòêè è àíàëèçà äàííûõ,

àêêóìóëèðóåìûõ â ýêñïåðèìåíòàõ LHC, ñîçäàíà ðàç-

âåòâëåííàÿ ãðèä-èíôðàñòðóêòóðà, íàçûâàåìàÿ LHC-

ãðèä (WLCG), ýëåìåíòàìè êîòîðîé ÿâëÿþòñÿ Öåí-

òðàëüíûé èíôîðìàöèîííî-âû÷èñëèòåëüíûé êîìïëåêñ

(ÖÈÂÊ) ÎÈßÈ è Âû÷èñëèòåëüíûé êîìïëåêñ (ÂÊ) Íà-

öèîíàëüíîãî íàó÷íîãî öåíòðà «Õàðüêîâñêèé ôèçèêî-

òåõíè÷åñêèé èíñòèòóò» (ÍÍÖ ÕÔÒÈ). Íà èõ áàçå ñîçäà-

íû ðåãèîíàëüíûå âû÷èñëèòåëüíûå ñèñòåìû, êîòîðûå ê

ìîìåíòó çàïóñêà LHC â 2009 ã. óñïåøíî ñåðòèôèöèðî-

âàíû â ãðèä-èíôðàñòðóêòóðå CMS êàê öåíòðû 2-ãî ÿðó-

ñà WLCG è äåìîíñòðèðóþò âûñîêèé óðîâåíü ñòàáèëü-

íîñòè è êà÷åñòâà ðàáîòû. Âû÷èñëèòåëüíûå ðåñóðñû

ýòèõ öåíòðîâ èñïîëüçóþòñÿ ïðåæäå âñåãî äëÿ àíàëèçà

óæå îáðàáîòàííûõ (èëè ÷àñòè÷íî îáðàáîòàííûõ) äàí-

íûõ CMS. Ýòî ïðåäïîëàãàåò îáåñïå÷åíèå äîëæíîé êîí-

ôèãóðàöèè ýëåìåíòîâ WLCG (â ÷àñòíîñòè, õðàíèëèù

èíôîðìàöèè) íà óçëàõ êîìïëåêñîâ è íàäåæíîñòè ôóíê-

öèîíèðîâàíèÿ êàê ãðèä-ñëóæá, òàê è ñïåöèàëèçèðîâàí-

íîãî ïðîãðàììíîãî îáåñïå÷åíèÿ äëÿ ðåêîíñòðóêöèè è

àíàëèçà ñîáûòèé, çàðåãèñòðèðîâàííûõ äåòåêòîðîì

CMS. Ïðèâåäåíû ðåçóëüòàòû ãîòîâíîñòè ÖÈÂÊ ÎÈßÈ

è ÂÊ ÍÍÖ ÕÔÒÈ ê çàïóñêó LHC, à òàêæå ðåçóëüòàòû

êðóïíîìàñøòàáíûõ ïðîâåðîê ãðèä-èíôðàñòðóêòóðû

ýêñïåðèìåíòà CMS.

Áóíåöêèé Î. Î. è äð. Ïðåïðèíò ÎÈßÈ P11-2010-11. Äóá-
íà, 2010.

Â ËÈÒ ÎÈßÈ ñîâìåñòíî ñ ÍÈÈßÔ ÌÃÓ è ÖÅÐÍ

íà ïðîòÿæåíèè íåñêîëüêèõ ëåò âåäóòñÿ ðàáîòû ïî ñîçäà-

íèþ ñïåöèàëèçèðîâàííîé áàçû äàííûõ (LCG MCDB)

äëÿ õðàíåíèÿ è îïèñàíèÿ ñìîäåëèðîâàííûõ ñîáûòèé

äëÿ ýêñïåðèìåíòîâ íà LHC, à òàêæå ïî èñïîëüçîâàíèþ

ýòîé áàçû äëÿ àâòîìàòèçàöèè öåïî÷êè ìîíòå-êàðëî-ìî-

äåëèðîâàíèÿ â ôèçèêå âûñîêèõ ýíåðãèé.

Îñíîâíàÿ çàäà÷à ïðîåêòà MCDB — ïðåäîñòàâëå-

íèå ðàçëè÷íûì ãðóïïàì ôèçèêîâ èç ýêñïåðèìåíòîâ íà

LHC âîçìîæíîñòè äîñòóïà ê òåì ìîíòå-êàðëî-ñîáûòè-
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Laboratory of Information Technologies

At the running phase of the LHC experiments, strict

conditions are imposed on the computing centres of data

processing for the LHC experiments, including CMS be-

cause a huge amount of data should be processed at a very

high speed. For these purposes, a special distributed global

grid infrastructure, the so-called LHC Grid (WLCG), has

been constructed. The computing centres of JINR LIT and

Kharkov Institute of Physics and Technology (NSC KIPT),

integrated into the WLCG infrastructure and certified at the

CMS experiment as CMS Tier2 centres, demonstrate a high

level of the operation reliability. The computing resources

of these centres are mostly dedicated for the CMS data

analysis. A proper WLCG elements configuration at the

JINR LIT and NSC KIPT grid sites (especially Storage Ele-

ments) should be provided, and actual versions of CMS

specialized software should be supported to provide recon-

struction and analysis of data registered by the CMS detec-

tor. The results of readiness of these computing centres for

the LHC start-up as well as the results of large-scale tests of

their grid sites are presented.
Bunetsky O. O. et al. // JINR Preprint P11-2010-11. Dubna,

2010.

Within a long-term cooperation of JINR LIT, MSU

SINP and CERN, work has been in progress on the creation

of a special Monte Carlo Data Base (MCDB) which will al-

low one to store and document Monte Carlo events simulat-

ed for the experiments on the LHC, as well as to use this

database in automation of the MC simulation chain in high

energy physics.

The main goal of the LCG MCDB project is to make

the complicated MC event samples and their structured de-

scriptions available for various groups of physicists work-

ing within the LHC. All the MCDB data are accessible for

the Grid end-users on the Website and via a specialized pro-

gram interface.

A specialized programming language HepML (High

Energy Markup Language) has been developed within the

collaboration of LCG MCDB and CEDAR teams and sev-

eral MC generator authors which is intended for unification

of XML description of MC events simulated, first of all,

by Matrix Element (ME) generators. Another purpose of

HepML is to store the MC generation parameters for a fur-

ther tuning of the MC generators. The sharing of MCDB

and HepML provides a way for the automation of such a

significant part of the MC simulation chain as a correct
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ÿì, ïîäãîòîâêà êîòîðûõ ÿâëÿåòñÿ òåõíè÷åñêè äîñòàòî÷-

íî ñëîæíîé. Âñå äàííûå èç MCDB äîñòóïíû äëÿ êîíå÷-

íûõ ïîëüçîâàòåëåé â ãðèä, íà âåá-ñàéòå è ÷åðåç ñïåöè-

àëüíûé ïðîãðàììíûé èíòåðôåéñ.

Äëÿ óíèôèêàöèè îïèñàíèÿ ôàéëîâ ñ ìîíòå-êàðëî-

ñîáûòèÿìè ñîâìåñòíî ñ ïðîåêòîì CEDAR è íåñêîëüêè-

ìè àâòîðàìè ìîíòå-êàðëî-ãåíåðàòîðîâ ðàçðàáîòàí ñïå-

öèàëèçèðîâàííûé ÿçûê ðàçìåòêè HepML, ïðåäíàçíà-

÷åííûé äëÿ óíèôèêàöèè îïèñàíèÿ ôàéëîâ ñ ìîíòå-êàð-

ëî-ñîáûòèÿìè, ïðåæäå âñåãî ïîëó÷åííûìè ñ ïîìîùüþ

ãåíåðàòîðîâ, ðàññ÷èòûâàþùèõ ìàòðè÷íûå ýëåìåíòû.

Äðóãîå íàçíà÷åíèå ÿçûêà HepML — ñîõðàíåíèå ïàðà-

ìåòðîâ ìîäåëèðîâàíèÿ äëÿ äàëüíåéøåé íàñòðîéêè

ìîíòå-êàðëî-ãåíåðàòîðîâ. Ñîâìåñòíîå èñïîëüçîâàíèå

MCDB è HepML ïîçâîëÿåò àâòîìàòèçèðîâàòü òàêóþ

âàæíóþ ÷àñòü ìîíòå-êàðëî-ìîäåëèðîâàíèÿ, êàê ïðà-

âèëüíàÿ ïåðåäà÷à ôèçè÷åñêèõ ñîáûòèé îò ìàòðè÷íî-

ýëåìåíòíûõ ãåíåðàòîðîâ ê ïðîãðàììàì, ìîäåëèðóþ-

ùèì àäðîííûå ëèâíè è èõ ðåãèñòðàöèþ â äåòåêòîðå.

Belov S. et al. To be published in «Computer Physics Com-
munications».

Èçó÷åíà ñàìîñîãëàñîâàííàÿ ñèñòåìà âçàèìîäåé-

ñòâóþùèõ ñïèíîðíîãî è ñêàëÿðíîãî ïîëåé â ïðîñòðàí-

ñòâå òèïà Áèàíêè VI (B-VI) â ïðèñóòñòâèè êîñìîëîãè÷å-

ñêîé ïîñòîÿííîé. Íàéäåíû òî÷íûå ðåøåíèÿ óðàâíåíèé

ñïèíîðíîãî, ñêàëÿðíîãî è ãðàâèòàöèîííîãî ïîëåé äëÿ

íåêîòîðûõ ñïåöèàëüíûõ âûáîðîâ íåëèíåéíîñòè ñïè-

íîðíîãî ïîëÿ. Ïîêàçàíî, ÷òî ââåäåíèå ïîëîæèòåëüíîé

êîñìîëîãè÷åñêîé ïîñòîÿííîé, ÷àñòî èñïîëüçóåìîå äëÿ

ìîäåëèðîâàíèÿ òåìíîé ýíåðãèè, ïðèâîäèò ê áûñòðîìó

ðàñøèðåíèþ Âñåëåííîé, òîãäà êàê îòðèöàòåëüíàÿ êîñ-

ìîëîãè÷åñêàÿ ïîñòîÿííàÿ ãåíåðèðóåò îñöèëëèðóþùóþ

èëè íåïåðèîäè÷åñêóþ Âñåëåííóþ. Åñëè ïðåäïîëàãàòü,

÷òî ìåòðè÷åñêèå ôóíêöèè a è b îáðàòíî ïðîïîðöèî-

íàëüíû äðóã äðóãó (ab = 1), òî ïîëó÷àåì ìîäåëü Âñåëåí-

íîé, ñâîáîäíóþ îò ñèíãóëÿðíîé íåçàâèñèìîñòè.

Saha B. // Gravitation and Cosmology. 2010. V. 16, No. 2.
P. 160–167.

Ðàññìàòðèâàåòñÿ ñèñòåìà âçàèìîäåéñòâóþùèõ áåç-

ìàññîâîãî ñêàëÿðíîãî è ýëåêòðîìàãíèòíîãî ïîëåé ñ

ÿâíî çàâèñÿùèì îò ýëåêòðîìàãíèòíîãî ïîòåíöèàëà ëà-

ãðàíæèàíîì, ò. å. èìååò ìåñòî íàðóøåíèå êàëèáðîâî÷-

íîé èíâàðèàíòíîñòè. Ëàãðàíæèàí âçàèìîäåéñòâèÿ âû-

áèðàåòñÿ òàêèì îáðàçîì, ÷òî óðàâíåíèå ýëåêòðîìàãíèò-

íîãî ïîëÿ ïðèîáðåòàåò äîïîëíèòåëüíûé ìíîæèòåëü,

êîòîðûé â íåêîòîðûõ ñëó÷àÿõ ïðîïîðöèîíàëåí âåêòîð-

íîìó ïîòåíöèàëó ýëåêòðîìàãíèòíîãî ïîëÿ. Ýòî óðàâíå-

íèå ìîæåò áûòü èíòåðïðåòèðîâàíî êàê óðàâíåíèå äâè-
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transfer of physical events from the ME generators to the

Shower generators and their registration in the detector.

Belov S. et al. To be published in «Computer Physics Com-
munications».

A self-consistent system of interacting spinor and

scalar fields in Bianchi type VI (B-VI) cosmology is studied

in the presence of a cosmological constant. Exact solutions

to the spinor, scalar and gravitational field equations are ob-

tained for some special choice of the spinor field nonlineari-

ty. It is shown that introduction of a positive cosmological

constant, which is often used to model dark energy, results

in a rapid growth of the universe, while negative cosmologi-

cal constant gives rise to an oscillatory or non-periodic

mode of expansion. If the metric functions a and b are taken

to be inverse to each other (ab = 1), one gets a singularity-

free universe independently of the sign of cosmological

constant.

Saha B. // Gravitation and Cosmology. 2010. V. 16, No. 2.
P. 160–167.

A system of interacting massless scalar and electro-

magnetic fields, with the Lagrangian explicitly depending

on the electromagnetic potentials, i.e., the interaction with

broken gauge invariance, is considered. The Lagrangian for

the interaction is chosen in such a way that the electromag-

netic field equation acquires an additional term, which in

some cases is proportional to the vector potential of the elec-

tromagnetic field. This equation can be interpreted as an

equation of motion of the photon with an induced nonzero

rest mass. This system of interacting fields is considered

within the scope of Bianchi type-I (BI) cosmological model.

It is shown that as a result of interaction, the electromagnetic

field vanishes as t tends to infinity and the isotropization

process of the expansion takes place.

Saha B. et al. arXiv:1004.3654v1 [gr-qc] 21 Apr 2010.

The Bayesian approach to the automatic adaptive

quadrature enhances the reliability of the local quadrature

rules using a number of consistency criteria which enable

the detection of spurious integrand profiles prior to the acti-

vation of the local quadrature rules. The present paper dis-

cusses a number of criteria which make heavy use of the
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æåíèÿ ôîòîíà ñ èíäóöèðîâàííîé íåíóëåâîé ìàññîé ïî-

êîÿ. Ñèñòåìà âçàèìîäåéñòâóþùèõ ïîëåé ðàññìîòðåíà â

ðàìêàõ êîñìîëîãè÷åñêîé ìîäåëè òèïà Áèàíêè I (B-I).

Ïîêàçàíî, ÷òî â ðåçóëüòàòå âçàèìîäåéñòâèÿ ïðè t, ñòðå-

ìÿùåìñÿ ê áåñêîíå÷íîñòè, ýëåêòðîìàãíèòíîå ïîëå èñ-

÷åçàåò è ïðîèñõîäèò èçîòðîïèçàöèÿ ïðîñòðàíñòâà-âðå-

ìåíè.

Saha B. et al. arXiv:1004.3654v1 [gr-qc] 21 Apr 2010.

Áàéåñîâñêèé ïîäõîä ê àâòîìàòè÷åñêîé àäàïòèâíîé

êâàäðàòóðå óâåëè÷èâàåò íàäåæíîñòü ëîêàëüíûõ êâàäðà-

òóðíûõ ïðàâèë, èñïîëüçóÿ ìíîæåñòâî êðèòåðèåâ ñîãëà-

ñèÿ, êîòîðûå ïîçâîëÿþò îáíàðóæèâàòü ëîæíûå ïðîôèëè

èíòåãðèðóåìîé ôóíêöèè ïåðåä ïðèìåíåíèåì ýòèõ ïðà-

âèë. Â íàñòîÿùåé ðàáîòå îáñóæäàåòñÿ íåñêîëüêî êðèòå-

ðèåâ, èíòåíñèâíî èñïîëüçóþùèõ ñòåïåíü òî÷íîñòè ïëà-

âàþùåé çàïÿòîé ëîêàëüíîé êâàäðàòóðíîé ñóììû è

óñðåäíåííûõ çíà÷åíèé, îñíîâàííûõ íà ñëîæíîì ïðàâè-

ëå òðàïåöèè (âåðõíÿÿ ãðàíèöà äîïóñòèìîãî äèàïàçîíà

èçìåíåíèÿ èíòåãðèðóåìîé ôóíêöèè, ðàííåå çàâåðøåíèå

â ñëó÷àå ðåçêîé ïîòåðè çíà÷àùèõ öèôð ïðè âû÷èòàíèè,

àâòîìàòè÷åñêîå îãðàíè÷åíèå áåñêîíå÷íîé îáëàñòè èí-

òåãðèðîâàíèÿ).

Àäàì Ã., Àäàì Ñ. // Ðóìûíñêèé ôèçè÷åñêèé æóðíàë.
2010. Ò. 55, ¹ 5–6. Ñ. 1–12.

Ðàññìàòðèâàåòñÿ èñïîëüçîâàíèå òåõíèêè óðàâíåíèÿ

äâèæåíèÿ ôóíêöèé Ãðèíà äëÿ ñòðîãîãî ðåøåíèÿ ýôôåê-

òèâíîé äâóõçîííîé ìîäåëè Õàááàðäà âûñîêîòåìïåðà-

òóðíîé ñâåðõïðîâîäèìîñòè â ïðèáëèæåíèè ñðåäíåãî

ïîëÿ â êóïðàòàõ, êîòîðàÿ íåäàâíî áûëà ìîäèôèöèðîâà-

íà àâòîðàìè äëÿ âêëþ÷åíèÿ íàäëåæàùèõ ãðàíè÷íûõ

óñëîâèé ïðè íóëåâîì ëåãèðîâàíèè (Àäàì Ã., Àäàì Ñ. //

Ðóìûíñêèé ôèçè÷åñêèé æóðíàë. 2009. Ò. 54, ¹ 9–10.

Ñ. 797–814). Ýíåðãåòè÷åñêèå ñïåêòðû, ïîëó÷åííûå êàê

äëÿ íîðìàëüíîãî ñîñòîÿíèÿ, òàê è äëÿ ñîñòîÿíèÿ ñâåðõ-

ïðîâîäèìîñòè, ÿâëÿþòñÿ êîíå÷íûìè ïî âñåé äîñòóïíîé

îáëàñòè ëåãèðîâàíèÿ, íåçàâèñèìî îò âèäà ëåãèðîâàíèÿ

(äûðî÷íîãî èëè ýëåêòðîííîãî) êóïðàòîâ. Áûëî âûÿâëå-

íî, ÷òî âûçâàííàÿ ïðûæêîâîé ýëåêòðîïðîâîäíîñòüþ

ãèáðèäèçàöèÿ ýíåðãåòè÷åñêèõ óðîâíåé íîðìàëüíûõ ñî-

ñòîÿíèé ñîõðàíÿåò öåíòð òÿæåñòè íåãèáðèäèçèðîâàí-

íûõ óðîâíåé. Îäíàêî âûçâàííàÿ ïðûæêîâîé ýëåêòðî-

ïðîâîäíîñòüþ ãèáðèäèçàöèÿ ýíåðãåòè÷åñêèõ óðîâíåé

ñîñòîÿíèÿ ñâåðõïðîâîäèìîñòè ïðè äàííîì èìïóëüñå q â

çîíå Áðèëëþýíà ïåðåìåùàåò öåíòð òÿæåñòè ãèáðèäèçè-

ðîâàííûõ íîðìàëüíûõ óðîâíåé. Ýòî ñîãëàñóåòñÿ ñ ïîë-

íûì ñìåùåíèåì ýíåðãåòè÷åñêîãî ñïåêòðà ñîñòîÿíèÿ

ñâåðõïðîâîäèìîñòè, îáíàðóæåííûì â îïòè÷åñêèõ èçìå-

ðåíèÿõ î÷åíü âûñîêîé òî÷íîñòè.

5

floating point degree of precision of a local quadrature sum

and of averages based on the composite trapeze sum (an up-

per bound to the allowable range of variation of the inte-

grand, early termination in case of severe cancellation by

subtraction, automatic cutoff of an infinite integration do-

main).

Adam Gh., Adam S. // Romanian Journal of Physics. 2010.
V. 55, No. 5–6. P. 1–12.

The effective two-band two-dimensional Hubbard

model of the high-Tc superconductivity in cuprates, as re-

cently modified to include appropriately the zero doping

limit [Adam Gh., Adam S. // Rom. J. Phys. 2009. V. 54,

No. 9–10. P. 797–814], is rigorously solved within the gen-

eralized mean field approximation of the equation of motion

of the Green function matrix. The energy spectra, derived

both for the normal state and for the superconducting state,

are finite over the whole available range of doping, irrespec-

tive of the kind of doping (with holes or electrons) of the

cuprate system. The hopping-induced hybridization of the

normal state energy levels is found to preserve the centre of

gravity of the unhybridized levels. However, the hop-

ping-induced hybridization of the superconducting state en-

ergy levels at a given momentum q inside the Brillouin zone

displaces the centre of gravity of the hybridized normal lev-

els. This is consistent with the overall displacement of the

energy spectrum of the superconducting state as found from

very precise optical measurements.

Adam Gh., Adam S. // Romanian Journal of Physics. 2010.
V. 55, No. 5–6. P. 13–24.

University Centre

Postgraduates. After the spring examinations 11 peo-

ple (VBLHEP — 5; LIT — 2; DLNP — 2; LRB — 1;

FLNR — 1) were admitted to the JINR postgraduate cours-

es. Three persons were admitted to each of the specialties

«Physics of Beams of Charged Particles and Accelerating

Technique» and «Physics of Atomic Nuclei and Elemen-

tary Particles», two persons to the specialty «Mathematical

Support and Software for Computers, Complexes and

Computer Nets», one person to each of the specialties

«Theoretical Physics», «Devices and Methods of Experi-

mental Physics» and «Radiobiology».
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Àäàì Ã., Àäàì Ñ. // Ðóìûíñêèé ôèçè÷åñêèé æóðíàë. 2010.
Ò. 55, ¹ 5–6. Ñ. 13–24.

Ó÷åáíî-íàó÷íûé öåíòð

Àñïèðàíòû. Ïîñëå âåñåííèõ ýêçàìåíîâ â àñïè-

ðàíòóðó ÎÈßÈ çà÷èñëåíî 11 ÷åëîâåê (ËÔÂÝ — 5;

ËÈÒ — 2; ËßÏ — 2; ËÐÁ — 1; ËßÐ — 1). Íà ñïåöèàëü-

íîñòè «Ôèçèêà ïó÷êîâ çàðÿæåííûõ ÷àñòèö è óñêîðè-

òåëüíàÿ òåõíèêà» è «Ôèçèêà àòîìíîãî ÿäðà è ýëåìåí-

òàðíûõ ÷àñòèö» ïîñòóïèëè ïî 3 ÷åëîâåêà, íà ñïåöèàëü-

íîñòü «Ìàòåìàòè÷åñêîå è ïðîãðàììíîå îáåñïå÷åíèå

âû÷èñëèòåëüíûõ ìàøèí, êîìïëåêñîâ è êîìïüþòåðíûõ

ñåòåé» — 2, ïî îäíîìó ÷åëîâåêó íà ñïåöèàëüíîñòè «Òå-

îðåòè÷åñêàÿ ôèçèêà», «Ïðèáîðû è ìåòîäû ýêñïåðèìåí-

òàëüíîé ôèçèêè» è «Ðàäèîáèîëîãèÿ».

Ñòóäåíòû. 10 èþíÿ ïÿòü ñòóäåíòîâ áàçîâîé êàôå-

äðû ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ ïðîáëåì ôèçèêè

ìèêðîìèðà ÌÔÒÈ çàùèòèëè íà «îòëè÷íî» äèïëîìû

ìàãèñòðîâ.

Ïîëó÷åíû çàÿâêè íà ïðîâåäåíèå ëåòíåé ïðîèçâîä-

ñòâåííîé è ïðåääèïëîìíîé ïðàêòèêè îò ãîñóäàðñòâåí-

íûõ óíèâåðñèòåòîâ Íîâãîðîäà, Òâåðè, Òóëû, Êàçàíñêî-

ãî òåõíîëîãè÷åñêîãî óíèâåðñèòåòà, Òîìñêîãî ïîëèòåõ-

íè÷åñêîãî óíèâåðñèòåòà, Óæãîðîäñêîãî íàöèîíàëüíîãî

óíèâåðñèòåòà. Â ËÍÔ, ËßÏ è ËÔÂÝ áóäóò ïðîõîäèòü

ïðàêòèêó 48 ñòóäåíòîâ.

Ìåæäóíàðîäíûå ìåðîïðèÿòèÿ. Ïåðâûé ýòàï åæå-

ãîäíîé Ìåæäóíàðîäíîé ëåòíåé ñòóäåí÷åñêîé ïðàêòè-

êè-2010 ïî íàïðàâëåíèÿì èññëåäîâàíèé ÎÈßÈ íà÷àëñÿ

16 ìàÿ. 15 ñòóäåíòîâ èç Åãèïòà ïðèåõàëè â Äóáíó äëÿ

ó÷àñòèÿ â òðåõíåäåëüíîé ïðàêòèêå. Ñ ó÷åòîì ïîæåëàíèé

êîëëåã èç Åãèïòà òðàäèöèîííàÿ ïðîãðàììà ïðàêòèêè

ïðåòåðïåëà èçìåíåíèÿ. Äëÿ ïðàêòèêàíòîâ áûëè ïðî÷è-

òàíû òîëüêî îçíàêîìèòåëüíûå ëåêöèè î âåäóùèõñÿ â ëà-

áîðàòîðèÿõ Èíñòèòóòà èññëåäîâàíèÿõ, à áîëüøàÿ ÷àñòü

âðåìåíè áûëà îòâåäåíà äëÿ ïðàêòè÷åñêîé ðàáîòû íàä

íåñêîëüêèìè ó÷åáíî-èññëåäîâàòåëüñêèìè ïðîåêòàìè ïî

òðåì íàïðàâëåíèÿì: ãðèä-òåõíîëîãèè, óñêîðèòåëüíàÿ

òåõíèêà è ïðèêëàäíûå ïðèìåíåíèÿ, íåéòðîííàÿ ÿäåðíàÿ

ôèçèêà è ïðèêëàäíûå ïðèìåíåíèÿ.

Ëåêöèè ÷èòàëè: À. Â. Áåëóøêèí (ËÍÔ), À. Â. Ãëà-

äûøåâ (ËÒÔ), Ä. Â. Êàìàíèí (äèðåêöèÿ), Å. À. Êðàñà-

âèí (ËÐÁ), Â. À. Êóçüìèí (ËÒÔ), Ñ. Ç. Ïàêóëÿê (ÓÍÖ),

È. Ã. Ïèðîæåíêî (ËÒÔ), Å. Á. Ïëåõàíîâ (ËÔÂÝ),

À. Ã. Ïîïåêî (ËßÐ), Ò. À. Ñòðèæ (ËÈÒ), Å. Ì. Ñûðåñèí

(ËßÏ), Ñ. Ñ. Øèìàíñêèé (ËÔÂÝ). Ðóêîâîäèòåëÿìè íà-
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Students. On 10 June, five students of the MPTI base

department «The Fundamental and Applied Problems of the

Microworld Physics» defended their Master theses with ex-

cellent marks.

Applications for holding summer training and

pre-graduation practice were obtained from the state uni-

versities of Novgorod, Tver and Tula, Kazan Technological

University, Tomsk Polytechnic University, and Uzhgorod

National University. Forty-eight students will be taking

practice at FLNP, DLNP and VBLHEP.

International Activities. The first stage of the annual

International Student Practice of 2010 in the JINR fields of

research started on 16 May. Fifteen students came from

Egypt for three weeks of practice. Taking into account the

requests expressed by colleagues from Egypt, the traditional

practice programme has been changed. Only the acquain-

tance lectures on the research were read to the students in

the Institute Laboratories, and the main part of the training

was devoted to practical work on several scientific research

projects along three lines: GRID technologies, accelerating

technique and its practical applications, neutron nuclear

physics and its practical applications.

The lectures were given by A. V. Belushkin (FLNP),

A. V. Gladyshev (BLTF), D. V. Kamanin (Directorate),

E. A. Krasavin (LRB), V. A. Kuzmin (BLTP), S. Z. Paku-

lyak (UC), I. G. Pirozhenko (BLTP), E. B. Plekhanov

(VBLHEP), A. G. Popeko (FLNR), T. A. Strizh (LIT),

E. M. Syresin (DLNP), S. S. Shimanskiy (VBLHEP).

Supervision of the implementation of the scientific re-

search projects was realized by the staff of the laboratories:

LIT — S. D. Belov, A. V. Uzhinski, FLNP — I. A. Bo-

brikov, M. V. Bulavin, N. A. Gundorin, A. P. Kobzev,

A. I. Kuklin, S. A. Culicov, V. G. Pyataev, A. P. Sirotin,

M. V. Frontasieva, Yu. N. Gaidukov, A. N. Chernikov,

A. V. Churakov, DLNP — G. V. Mitsyn, FLNR —

A. A. Aleksandrov, P. Yu. Apel, S. L. Bogomolov,

O. V. Borisov, B. N. Gikal, M. V. Gustova, S. G. Zemlya-

noj, N. Kozlenko, S. A. Krupko, S. V. Pashchenko,

M. N. Sazonov, S. I. Sidorchuk, N. K. Skobelev, A. V. Ti-

khomirov, M. V. Khabarov, S. N. Yakovenko, VBLHEP —

D. V. Artemenkov, V. A. Babkin, A. M. Bazanov,

V. M. Golovatiuk, E. E. Donets, A. I. Maksimchuck,

A. O. Sidorin, A. V. Smirnov, S. I. Tyutyunnikov.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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ó÷íî-èññëåäîâàòåëüñêèõ ïðîåêòîâ áûëè ñîòðóäíèêè ëà-

áîðàòîðèé: ËÈÒ — Ñ. Ä. Áåëîâ, À. Â. Óæèíñêèé,

ËÍÔ — È. À. Áîáðèêîâ, Ì. Â. Áóëàâèí, Í. À. Ãóíäî-

ðèí, À. Ï. Êîáçåâ, À. È. Êóêëèí, Ñ. À. Êóëèêîâ,

Â. Ã. Ïÿòàåâ, À. Ï. Ñèðîòèí, Ì. Â. Ôðîíòàñüåâà,

Þ. Í. Õàéäóêîâ, À. Í. ×åðíèêîâ, À. Â. ×óðàêîâ,

ËßÏ — Ã. Â. Ìèöûí, ËßÐ — À. À. Àëåêñàíäðîâ,

Ï. Þ. Àïåëü, Ñ. Ë. Áîãîìîëîâ, Î. Â. Áîðèñîâ, Á. Í. Ãè-

êàë, Ì. Â. Ãóñòîâà, Ñ. Ã. Çåìëÿíîé, Í. Êîçëåíêî,

Ñ. À. Êðóïêî, Ñ. Â. Ïàùåíêî, Ì. Í. Ñàçîíîâ, Ñ. È. Ñè-

äîð÷óê, Í. Ê. Ñêîáåëåâ, À. Â. Òèõîìèðîâ, Ì. Â. Õàáà-

ðîâ, Ñ. Í. ßêîâåíêî, ËÔÂÝ — Ä. Â. Àðòåìåíêîâ,

Â. À. Áàáêèí, À. Ì. Áàçàíîâ, Â. Ì. Ãîëîâàòþê,

Å. Å. Äîíåö, À. È. Ìàêñèì÷óê, À. Î. Ñèäîðèí,

À. Â. Ñìèðíîâ, Ñ. È. Òþòþííèêîâ.

Äëÿ ó÷àñòíèêîâ ïðàêòèêè áûëà îðãàíèçîâàíà

âñòðå÷à ñî ñòóäåíòàìè óíèâåðñèòåòà «Äóáíà», à òàêæå

ýêñêóðñèè â Ìîñêâó è Òâåðü.

Ó÷åáíî-íàó÷íûé öåíòð ñîâìåñòíî ñ Åâðîïåéñêîé

îðãàíèçàöèåé ÿäåðíûõ èññëåäîâàíèé (ÖÅÐÍ) ïðîäîë-

æàåò îðãàíèçîâûâàòü è ïðîâîäèòü âèäåîêîíôåðåíöèè ñî

øêîëàìè â ñòðàíàõ-ó÷àñòíèöàõ ÎÈßÈ. Äàòü øêîëüíè-
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A meeting with the students of the University «Dub-

na», and also the excursions to Moscow and Tver were or-

ganized for the participants of the practice.

The JINR University Centre, jointly with the European

Organization for Nuclear Research (CERN), continues to

organize and hold video conferences with the schools of

JINR Member States. To give to schoolchildren basic ideas

on modern scientific research, specific features of modern

experiments, peculiarities of the scientific work, to involve

schoolchildren and teachers in fascinating and advanced

scientific work — these are the goals that are pursued by the

organizers of this activity. Video conferences have already

been organized between CERN and the schools of Tikhvin

of the Leningrad Region, Kislovodsk, Ulyanovsk, Yekater-

inburg, Dmitrov, Volgograd and Snezhinsk with the total

number of participants more than 800 people.

On 13 May there took place a far-distance practice

video conference «Research of Cosmic Rays of Extensive

Air Showers Using the Distributed Detector RUSALKA».

School and lyceum students of the cities of Dubna,

Kislovodsk and Stavropol participated in the event. Any in-

terested person could become a participant of the video con-

ference by installing on the PC a special program which was

announced by organizers in the information bulletin on the

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

University Centre, May–June. Participants of the practice course in the JINR fields of research —

students from the Arab Republic of Egypt and its organizers

Ó÷åáíî-íàó÷íûé öåíòð, ìàé–èþíü. Ó÷àñòíèêè ïðàêòèêè

ïî íàïðàâëåíèÿì èññëåäîâàíèé ÎÈßÈ — ñòóäåíòû èç Àðàáñêîé Ðåñïóáëèêè Åãèïåò è åå îðãàíèçàòîðû



êàì ïðåäñòàâëåíèå î ñîâðåìåííûõ íàó÷íûõ èññëåäîâà-

íèÿõ, î ñïåöèôèêå ñîâðåìåííîãî ýêñïåðèìåíòà, îá îñî-

áåííîñòÿõ íàó÷íîé ðàáîòû, âîâëå÷ü øêîëüíèêîâ è ó÷è-

òåëåé â óâëåêàòåëüíóþ è ðåàëüíóþ íàó÷íóþ ðàáîòó —

âîò öåëè, êîòîðûå ïðåñëåäóþò îðãàíèçàòîðû ýòèõ ìåðî-

ïðèÿòèé. Óæå ñîñòîÿëèñü âèäåîêîíôåðåíöèè ìåæäó

ÖÅÐÍ è øêîëàìè ðîññèéñêèõ ãîðîäîâ Òèõâèí, Êèñëî-

âîäñê, Óëüÿíîâñê, Åêàòåðèíáóðã, Äìèòðîâ, Âîëãîãðàä è

Ñíåæèíñê ñ îáùèì êîëè÷åñòâîì ó÷àñòíèêîâ áîëåå 800

÷åëîâåê.

13 ìàÿ ñîñòîÿëàñü äèñòàíöèîííàÿ ïðàêòè÷åñêàÿ âè-

äåîêîíôåðåíöèÿ «Èññëåäîâàíèå êîñìè÷åñêèõ ëó÷åé

øèðîêèõ àòìîñôåðíûõ ëèâíåé ñ èñïîëüçîâàíèåì ðàñ-

ïðåäåëåííîãî äåòåêòîðà ÐÓÑÀËÊÀ» äëÿ ó÷àùèõñÿ

øêîë è ëèöååâ Äóáíû, Êèñëîâîäñêà è Ñòàâðîïîëÿ.

Ñòàòü çðèòåëåì âèäåîêîíôåðåíöèè ìîã ëþáîé óñòàíî-

âèâøèé íà äîìàøíåì êîìïüþòåðå ñïåöèàëüíóþ ïðî-

ãðàììó, î ÷åì áûëî îáúÿâëåíî íà ñàéòå ÓÍÖ â ðàçäåëå

«Øêîëüíèêè». Âèäåîêîíôåðåíöèÿ ñîäåðæàëà ïðåçåí-

òàöèþ îáðàçîâàòåëüíîé ïðîãðàììû ÎÈßÈ è óíèâåðñè-

òåòà «Äóáíà», ëåêöèþ Ã. À. Øåëêîâà «Êîñìè÷åñêèå

ëó÷è — îòêðûòèå, õàðàêòåðèñòèêè, îòêðûòûå âîïðî-

ñû, ñâÿçü ñ àñòðîíîìèåé è àñòðîôèçèêîé», à òàêæå

ïðàêòè÷åñêóþ ÷àñòü — çíàêîìñòâî ñ ðàáîòîé íàó÷íî-

îáðàçîâàòåëüíîãî ñàéòà «Ëèâíè çíàíèé».

Âèçèòû. 23 ìàðòà äëÿ øêîëüíèêîâ Âíóêîâñêîé

øêîëû Äìèòðîâà áûëà îðãàíèçîâàíà âñòðå÷à ñ ìîëîäû-

ìè ñîòðóäíèêàìè ËÒÔ À. Áåäíÿêîâûì, À. Èñàåâûì,

Ì. Ïàöóê, à òàêæå ïðîâåäåíû ëàáîðàòîðíûå äåìîíñòðà-

öèè â ôèçè÷åñêîì ïðàêòèêóìå ÓÍÖ ïîä ðóêîâîäñòâîì

È. À. Ëîìà÷åíêîâà.

3 èþíÿ 15 ïîëüñêèõ øêîëüíèêîâ è èõ ïðåïîäàâàòå-

ëè èç ãîðîäà Áûòîì áûëè ãîñòÿìè ÓÍÖ. Â ïðîãðàììå —

ýêñêóðñèè â ËÔÂÝ, ËßÐ, à òàêæå âñòðå÷à ñ ñîòðóäíèêà-

ìè Äìèòðîâñêîãî ïðîôåññèîíàëüíîãî êîëëåäæà, ó÷à-

ñòâóþùåãî â ïëàíå ðàçâèòèÿ ñîòðóäíè÷åñòâà ìåæäó ãî-
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conference on the UC website in the section «School-

children». The conference agenda included a presentation

of the educational programs of JINR and Dubna University

and the lecture by G. A. Shelkov «Cosmic Rays — Their

Discovery, Characteristics, Open Questions, Connection

with Astronomy and Astrophysics», as well as the practical

part — an acquaintance with the work of the scientific edu-

cational website «Showers of Knowledge».

Visits. On 23 March, a meeting with the staff members

of BLTP A. V. Bednyakov, A. Isaev, M. Patsuk was orga-

nized for schoolchildren from the Vnukovo school in

Dmitrov. Under the direction of I. A. Lomachenkov, labora-

tory demonstrations were held in the UC physics practicum.

Fifteen Polish schoolchildren and their teachers from

the city of Bytom were the guests of the UC on 3 June. There

were excursions to VBLHEP, FLNR, and a meeting with the

staff members of the Dmitrov Professional College that par-

ticipates in the development of collaboration between the

cities of Bytom and Dmitrov. The excursions were conduct-

ed by H. Malinovski (VBLHEP), R. Volski and G. Kamins-

ki (FLNR).

University Centre, 13 May. Video conference for school students «Research of Cosmic Rays of Extensive Air Showers

Using the Distributed Detector RUSALKA»

Ó÷åáíî-íàó÷íûé öåíòð, 13 ìàÿ. Âèäåîêîíôåðåíöèÿ äëÿ øêîëüíèêîâ «Èññëåäîâàíèå êîñìè÷åñêèõ ëó÷åé

øèðîêèõ àòìîñôåðíûõ ëèâíåé ñ èñïîëüçîâàíèåì ðàñïðåäåëåííîãî äåòåêòîðà ÐÓÑÀËÊÀ»
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ðîäàìè Áûòîì è Äìèòðîâ. Ýêñêóðñèè ïðîâîäèëè Õ. Ìà-

ëèíîâñêè (ËÔÂÝ), Ð. Âîëüñêè è Ã. Êàìèíüñêè (ËßÐ).

14–16 èþíÿ äëÿ 15 íåìåöêèõ øêîëüíèêîâ èç Áåðëè-

íà áûëè îðãàíèçîâàíû ýêñêóðñèè â ëàáîðàòîðèè Èíñòè-

òóòà, êîòîðûå ïðîâîäèëè ñîòðóäíèêè Ã. Â. Ìèöûí

(ËßÏ), À. Ã. Ïîïåêî (ËßÐ), Ñ. Ñ. Øèìàíñêèé (ËÔÂÝ),

à òàêæå âûïîëíåíèå ëàáîðàòîðíûõ ðàáîò â ôèçè÷åñêîì

øêîëüíîì ïðàêòèêóìå ÓÍÖ (È. À. Ëîìà÷åíêîâ). Âèçèò

îðãàíèçîâàí ïî èíèöèàòèâå Â. Êëÿéíèãà (ËÒÔ).

18 èþíÿ äëÿ 40 ñòóäåíòîâ Ìîñêîâñêîãî ïåäàãîãè÷å-

ñêîãî èíñòèòóòà îðãàíèçîâàíà ýêñêóðñèÿ â ËÔÂÝ

(Ñ. Ñ. Øèìàíñêèé) è ìóçåé ÎÈßÈ.

22 èþíÿ 40 øêîëüíûõ ó÷èòåëåé èç ðàçíûõ ðîññèé-

ñêèõ ãîðîäîâ ïîáûâàëè â ÎÈßÈ, ãäå ïîçíàêîìèëèñü ñ

îáðàçîâàòåëüíîé äåÿòåëüíîñòüþ Èíñòèòóòà (Ñ. Ç. Ïàêó-

ëÿê), ñîâåðøèëè ýêñêóðñèè â ËÔÂÝ (Ñ. Ñ. Øèìàíñêèé,

Å. Á. Ïëåõàíîâ) è ËßÐ (À. Ã. Àðòþõ).
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On 14–16 June, 15 German schoolchildren from Berlin

visited JINR. For them excursions were organized to the In-

stitute laboratories. They were conducted by the laborato-

ries staff members G. V. Mitsyn (DLNP), A. G. Popeko

(FLNR), and S. S. Shimanskiy (VBLHEP). The school-

children took part in the laboratory physics practicum of the

UC (I. A. Lomachenkov). The visit was organized on the

initiative of W. Kleinig (BLTP).

On 18 June, excursions to VBLHEP (S. S. Shimanskiy)

and the JINR museum were organized for 40 students of the

Moscow Pedagogical Institute.

On 22 June, 40 teachers of the RF schools were ac-

quainted with the educational activities of JINR

(S. Z. Pakulyak) and had excursions to VBLHEP (S. S. Shi-

manskiy, E. B. Plekhanov) and FLNR (A. G. Artyukh).

Collaboration with Polish Universities. It has be-

come a good tradition to have practice on the theme «Radia-

tion Security and Nuclear Safety» for the students of the

Marie Curie-Sklodowska University (Lublin). From 11 to

18 April training courses were organized for 19 students

who had chosen the specialty connected with the nuclear

safety implementation. JINR staff members S. I. Alenit-

skaya, A. N. Kargin, Yu. V. Mokrov, V. Yu. Shchegolev,

Äóáíà, 22 èþíÿ. Ó÷èòåëÿ ðîññèéñêèõ øêîë íà ýêñêóðñèè â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà
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Dubna, 22 June. Teachers from Russian schools on the excursion to the Flerov Laboratory of Nuclear Reactions



Ñîòðóäíè÷åñòâî ñ óíèâåðñèòåòàìè Ïîëüøè. Òðà-

äèöèîííûìè ñòàëè ïðàêòèêè ïî òåìå «Ðàäèàöèîííàÿ

îõðàíà è ÿäåðíàÿ áåçîïàñíîñòü» äëÿ ñòóäåíòîâ Óíèâåð-

ñèòåòà èì. Ì. Ñêëîäîâñêîé-Êþðè (Ëþáëèí). Ñ 11 ïî

18 àïðåëÿ çàíÿòèÿ áûëè îðãàíèçîâàíû äëÿ 19 ñòóäåíòîâ,

âûáðàâøèõ ñïåöèàëüíîñòü, ñâÿçàííóþ ñ îáåñïå÷åíèåì

ÿäåðíîé áåçîïàñíîñòè. Ñîòðóäíèêè Ñ. È. Àëåíèöêàÿ,

À. Í. Êàðãèí, Þ. Â. Ìîêðîâ, Â. Þ. Ùåãîëåâ, Ñ. Â. Êó-

ëèêîâ (ÎÐÁ), À. Ï. Êîáçåâ, Â. Í. Øâåöîâ (ËÍÔ),

Ã. Í. Òèìîøåíêî (ËÐÁ) ïðîâîäèëè ëåêöèè, ïðàêòè÷å-

ñêèå çàíÿòèÿ è ýêñêóðñèè. Ñ äåÿòåëüíîñòüþ ÓÍÖ ãîñòåé

ïîçíàêîìèë Ñ. Ç. Ïàêóëÿê.

Â ïðîãðàììó áûëè âêëþ÷åíû ýêñêóðñèè ïî Ìî-

ñêâå, ïîåçäêà â Ñåðãèåâ Ïîñàä. Ïðåäñòàâèòåëè ïîëü-

ñêîãî çåìëÿ÷åñòâà îðãàíèçîâàëè äëÿ ãîñòåé «âå÷åð ðóñ-

ñêîé êóõíè».

Ñ 17 ïî 25 ìàÿ ãîñòÿìè ÓÍÖ áûëè 9 ñòóäåíòîâ Ãîð-

íî-ìåòàëëóðãè÷åñêîé àêàäåìèè (Êðàêîâ). Îíè ïðèíÿëè

ó÷àñòèå â îçíàêîìèòåëüíûõ êóðñàõ ïî íàïðàâëåíèÿì èñ-

ñëåäîâàíèé ÎÈßÈ, âêëþ÷àâøèõ ëåêöèè è ýêñêóðñèè â

ëàáîðàòîðèè Èíñòèòóòà, êîòîðûå ïðîâåëè Ì. Äåïå-

ðàñ-Êàìèíüñêà, È. Äåïåðàñ-Ñòàíäèëî, Ê. Êàìïèíñêè,

Ã. Ìàëèíîâñêè, À. Ïîëÿíñêè, Ë. Ñòàíäèëî, Ã. Í. Òèìî-

øåíêî, Â. Õìåëüîâñêè. Îá îáðàçîâàòåëüíîé ïðîãðàììå

Èíñòèòóòà ãîñòÿì ðàññêàçàë Ñ. Ç. Ïàêóëÿê. Äî ýêñêóð-

ñèé â Ìîñêâó, Ìåäíîå è Ñåðãèåâ Ïîñàä ñòóäåíòû ïîçíà-

êîìèëèñü ñ èñòîðèåé è êóëüòóðîé Ðîññèè áëàãîäàðÿ ëåê-

öèè Ý. Õìåëüîâñêè. Âèçèòû îðãàíèçîâàíû â ðàìêàõ

ïðîãðàììû «Áîãîëþáîâ–Èíôåëüä».
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S. V. Kulikov (DRS), A. P. Kobzev, V. N. Shvetsov

(FLNP), G. N. Timoshenko (LRB) gave lectures, practical

lessons and guided excursions. S. Z. Pakulyak acquainted

the guests with the activities of the JINR UC.

The programme also provided excursions to Moscow,

and a trip to Sergiev Posad. Representatives of the Polish

association organized «an evening of the Russian cuisine»

for the guests.

From 17 to 25 May, nine students of the Mining and

Smelting Academy (Krakow) were the UC guests. For them

there were organized introductory courses on the JINR

fields of research, including lectures and excursions to the

Institute laboratories. They were conducted by the Institute

staff members: M. Deperas-Kaminska, I. Deperas-Standy-

lo, K. Kampinski, G. Malinovsky, A. Polyanski, L. Standy-

lo, G. N. Timoshenko, and W. Chmielowski. S. Z. Paku-

lyak acquainted the guests with the institute educational

programme. Before the excursions to Moscow, Mednoe and

Sergiev Posad, the students were acquainted with the

Russian history and culture in a lecture by E. Chmielowski.

The visits were organized in the framework of the Bogoli-

ubov–Infeld programme.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Dubna, 19–29 June. School students and teachers from Poland on their practice course at JINR

Äóáíà, 19–29 èþíÿ. Øêîëüíèêè è ó÷èòåëÿ èç Ïîëüøè íà ïðàêòèêå â ÎÈßÈ



Â. Ñ. Ìåëåæèê

Èíäóöèðîâàííûå êîíôàéíìåíòîì ðåçîíàíñû
â íèçêîðàçìåðíûõ êâàíòîâûõ ñèñòåìàõ

Â ýêñïåðèìåíòàõ ñ óëüòðàõîëîäíûìè ãàçàìè âîç-

ìîæíî óìåíüøåíèå ðàçìåðíîñòè ñèñòåìû ñ ïîìîùüþ

êðóòûõ îïòè÷åñêèõ ïîòåíöèàëîâ, ÷òî ïðèâîäèò ê «çà-

ìîðàæèâàíèþ» äâèæåíèÿ ÷àñòèö âäîëü îäíîãî èëè

äâóõ íàïðàâëåíèé. Ïðè ýòîì â òàêèõ íèçêîðàçìåðíûõ

ñèñòåìàõ ñóùåñòâåííî ìåíÿåòñÿ áîëüøèíñòâî ìíîãî-

÷àñòè÷íûõ ýôôåêòîâ.

Äëÿ èçó÷åíèÿ ìíîãî÷àñòè÷íûõ ýôôåêòîâ âàæíà

âîçìîæíîñòü íàñòðîéêè âçàèìîäåéñòâèÿ ìåæäó ÷àñòè-

öàìè. Â îòëè÷èå îò îáû÷íîé 3D-ãåîìåòðèè, ãäå íà-

ñòðîéêà ìåæ÷àñòè÷íîãî âçàèìîäåéñòâèÿ îáû÷íî îñó-

ùåñòâëÿåòñÿ ñ ïîìîùüþ ìàãíèòíîãî ðåçîíàíñà Ôåøáà-

õà, â íèçêîðàçìåðíûõ ñèñòåìàõ âçàèìîäåéñòâèåì

÷àñòèö ìîæíî óïðàâëÿòü ñ ïîìîùüþ óäåðæèâàþùåãî

ïîòåíöèàëà. Êîíôàéíìåíò óáèðàåò ïîñòóïàòåëüíûå

ñòåïåíè ñâîáîäû è â òî æå âðåìÿ ôîðìèðóåò â ýòèõ íà-

ïðàâëåíèÿõ äîïîëíèòåëüíóþ ñòðóêòóðó äèñêðåòíûõ

óðîâíåé ýíåðãèè, êîòîðàÿ ìîæåò áûòü èñïîëüçîâàíà äëÿ

èçìåíåíèÿ ðàññåÿíèÿ âäîëü íàïðàâëåíèÿ, â êîòîðîì

äâèæåíèå îñòàåòñÿ íåîãðàíè÷åííûì, è òåì ñàìûì ïî-

çâîëÿåò ýôôåêòèâíî óïðàâëÿòü ìåæ÷àñòè÷íûìè âçàè-

ìîäåéñòâèÿìè â íèçêîðàçìåðíûõ ñèñòåìàõ. Ýòè òàê íà-

çûâàåìûå èíäóöèðîâàííûå êîíôàéíìåíòîì ðåçîíàíñû

(ÈÊÐ) áûëè âïåðâûå ïðåäñêàçàíû Ì. Îëüøàíèåì â

1998 ã. [1]. Îíè îáóñëîâëåíû ñâÿçüþ âõîäíîãî êàíàëà

äâóõ ñòàëêèâàþùèõñÿ ÷àñòèö è âîçáóæäåííîãî ìîëåêó-

ëÿðíîãî ñîñòîÿíèÿ â ïîïåðå÷íîì íàïðàâëåíèè.

Â íåäàâíåì ýêñïåðèìåíòå, âûïîëíåííîì â Èíñ-

áðóêñêîì óíèâåðñèòåòå (H.-C. Nagerl è äð.) â ñîòðóäíè-

÷åñòâå ñ òåîðåòèêàìè èç ÎÈßÈ (Â. Ìåëåæèê) è Ãàì-

áóðãñêîãî óíèâåðñèòåòà (P. Schmelcher), êîíäåíñàò Áî-

çå–Ýéíøòåéíà àòîìîâ öåçèÿ çàãðóæàëñÿ â äâóìåðíóþ

ðåøåòêó, ôîðìèðóåìóþ äâóìÿ ëàçåðíûìè ïó÷êàìè ñòî-

ÿ÷èõ âîëí (ðèñ. 1), à ñâîéñòâà ÈÊÐ èçó÷àëèñü ïîñðåä-
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V. S. Melezhik

Confinement-Induced Resonances in
Low-Dimensional Quantum Systems

In experiments with ultracold gases it is possible to re-

duce the dimensionality of a system by means of steep opti-

cal potentials and to freeze out the particle motion along

one or two directions. In this case, most many-body effects

change drastically in such low-dimensional systems.

An important requirement to study effects of

many-body physics is the ability to tune interparticle inter-

actions. In low-dimensional systems scattering properties

are strongly effected by the confining potential, unlike in

3D geometry, where the tuning of interaction is commonly

achieved by means of magnetic Feshbach resonances.

Whereas the confinement removes motional degrees of

freedom, it also provides an additional structure of discrete

energy levels that can be used to modify scattering along

the unconfined direction and by this to effectively control

the interaction properties of the low-dimensional system.

Those so-called «confinement-induced resonances»

(CIRs) were first predicted by M. Olshanii in 1998 [1].

They are caused by a coupling between the incident

channel of two incoming particles and a transversally

excited molecular state.

In the recent experiment performed in Innsbruck Uni-

versity (H.-C. Nagerl et al.) in collaboration with theoreti-

cians from JINR (V. Melezhik) and Hamburg University

(P. Schmelcher), Bose–Einstein condensate of cesium

atoms was loaded into a 2D lattice formed by two retro-re-

flected lattice beams (Fig. 1) and the properties of CIRs

were studied by measuring the particle loss [2]. A typical

loss signature is shown in Fig. 2 (data points). Close to the

position of the confinement-induced resonance an abrupt

enhancement of atomic loss was observed, followed by a

gradual recovery. As the relative power in the two lattice

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



ñòâîì èçìåðåíèÿ ïîòåðü ÷àñòèö [2]. Òèïè÷íûå ïîòåðè

ïðåäñòàâëåíû íà ðèñ. 2 (êðóæêè). Âáëèçè èíäóöèðîâàí-

íîãî êîíôàéíìåíòîì ðåçîíàíñà íàáëþäàëîñü ðåçêîå

óâåëè÷åíèå àòîìíûõ ïîòåðü, à çàòåì èõ ïîñòåïåííîå

âîññòàíîâëåíèå. Ïðè èçìåíåíèè îòíîøåíèÿ ìîùíî-

ñòåé â ëàçåðíûõ ïó÷êàõ, ñîçäàþùèõ ðåøåòêó, íàáëþäà-

ëîñü ïîÿâëåíèå âòîðîãî ìèíèìóìà, ÷òî ñâÿçàíî ñ ïî-

ÿâëåíèåì âòîðîãî èíäóöèðîâàííîãî êîíôàéíìåíòîì

ðåçîíàíñà. Îáðàçîâàíèå òàêîãî äâîéíîãî ðåçîíàíñà

ìîæíî îáúÿñíèòü ñíÿòèåì âûðîæäåíèÿ óðîâíåé ãàðìî-

íè÷åñêîãî îñöèëëÿòîðà â ïîïåðå÷íîì óäåðæèâàþùåì

ïîòåíöèàëå [2]. Óäèâèòåëüíî, ÷òî ïðè óâåëè÷åíèè

àíèçîòðîïèè óäåðæèâàþùåãî ïîòåíöèàëà íàáëþäàëîñü

óâåëè÷åíèå ÷èñëà èíäóöèðîâàííûõ êîíôàéíìåíòîì

ðåçîíàíñîâ, îäèí èç êîòîðûõ ñîõðàíÿëñÿ â ïðåäåëå

äâóìåðíîé ëîâóøêè [2].
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beams was changed, a second loss minimum was observed,

which was attributed to creation of second confinement-in-

duced resonance. The formation of such a double reso-

nance can be explained by the loss of degeneracy of the

transversal harmonic oscillator levels of the confining po-

tential [2]. Surprisingly, for strongly anisotropic confine-

ment a broad spectrum of confinement-induced reso-

nances, one of which even persists in the limit of a two-di-

mensional system, was observed [2].

Fig. 2. Loss signature close to a confinement-in-

duced resonance. The total atoms number is given

after a hold time of 200 ms for isotropic and

anisotropic transversal confinement
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Fig. 1. An array of 1D systems is formed by interfering two

retro-reflected laser beams. The atoms are confined to an array of

approximately 3000 independent, horizontally oriented elongated

1D tubes

Ðèñ. 2. Àòîìíûå ïîòåðè âáëèçè èíäóöèðîâàí-

íîãî êîíôàéíìåíòîì ðåçîíàíñà. Ïîëíîå ÷èñëî

àòîìîâ äàíî ïîñëå çàäåðæêè â 200 ìñ äëÿ èçî-

òðîïíîãî è àíèçîòðîïíîãî óäåðæèâàþùèõ ïî-

òåíöèàëîâ

Ñïèñîê ëèòåðàòóðû

1. Olshanii M. // Phys. Rev. Lett. 1998. V. 81. P. 938.

2. Haller E., Mark M. J., Hart R., Danzl J., Reichsollner L.,
Melezhik V., Schmelcher P., and Nagerl H.-C. // Phys. Rev. Lett.
2010. V. 104. P. 153203.

Ðèñ. 1. Ìàññèâ 1D-ëîâóøåê ôîðìèðóåòñÿ ïóòåì èíòåðôåðåí-

öèè äâóõ ëàçåðíûõ ïó÷êîâ ñòîÿ÷èõ âîëí. Àòîìû óäåðæèâàþò-

ñÿ â ìàññèâå èç ~ 3000 íåçàâèñèìûõ, ãîðèçîíòàëüíî îðèåíòè-

ðîâàííûõ óäëèíåííûõ 1D-òðóáîê
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À. Ë. Êóçåìñêèé

Ïðåäâèäåíèå Áîãîëþáîâà
è ñîâðåìåííàÿ òåîðåòè÷åñêàÿ ôèçèêà

Ðàáîòû Í. Í. Áîãîëþáîâà è åãî øêîëû ïðîäîëæàþò

îêàçûâàòü áîëüøîå âëèÿíèå íà ðàçâèòèå ñîâðåìåííîé

ôèçèêè [1, 2]. Â íåäàâíî îïóáëèêîâàííîé îáçîðíîé ñòà-

òüå [3] äàí ïîäðîáíûé àíàëèç íåñêîëüêèõ íàïðàâëåíèé

ðàáîòû Í. Í. Áîãîëþáîâà, à èìåííî êîíöåïöèé íàðó-

øåííîé ñèììåòðèè è êâàçèñðåäíèõ, îêàçàâøèõ ïîèñòè-

íå îãðîìíîå âëèÿíèå íà âñå äàëüíåéøåå ðàçâèòèå òåî-

ðåòè÷åñêîé ôèçèêè. Ðîëü ñèììåòðèè â ôèçèêå îáùåèç-

âåñòíà, îäíàêî èìåííî â ïîñëåäíèå äåñÿòèëåòèÿ ñòàëî

î÷åâèäíî åå çíà÷åíèå äëÿ ôóíäàìåíòàëüíîé ôèçèêè,

÷òî âûðàçèëîñü â ïðèñóæäåíèè Íîáåëåâñêîé ïðåìèè

2008 ã.

Öåíòðàëüíîé òåìîé îáçîðà [3] ÿâëÿåòñÿ èäåÿ ñèì-

ìåòðèè è åå ðàçíîîáðàçíûå ïðèìåíåíèÿ â ðàçëè÷íûõ

îáëàñòÿõ ôèçèêè: ñòàòèñòè÷åñêîé ôèçèêå, êâàíòîâîé

òåîðèè ïîëÿ, ôèçèêå ýëåìåíòàðíûõ ÷àñòèö, êâàíòîâîé

õðîìîäèíàìèêå, ôèçèêå êîíäåíñèðîâàííûõ ñðåä è ìî-

ëåêóëÿðíîé ôèçèêå (õèðàëüíîñòü ìîëåêóë) è ò. ä. Ðóêî-

âîäÿùåé èäååé, ïîëîæåííîé â îñíîâó îáçîðà, ñòàëî

âûñêàçûâàíèå Ô. Âèëü÷åêà: «Ãëàâíîé öåëüþ ôóíäàìåí-

òàëüíîé ôèçèêè ÿâëÿåòñÿ îáíàðóæåíèå ãëóáîêèõ êîí-

öåïöèé, êîòîðûå îçàðÿþò íàøå ïîíèìàíèå ïðèðîäû».

Èäåè Í. Í. Áîãîëþáîâà â îáëàñòè ìèêðîñêîïè÷åñêîé

òåîðèè ñâåðõïðîâîäèìîñòè è ñâåðõòåêó÷åñòè, íàðó-

øåííîé ñèììåòðèè è êâàçèñðåäíèõ îòíîñÿòñÿ èìåííî ê

òàêèì ôóíäàìåíòàëüíûì è îñíîâîïîëàãàþùèì êîí-

öåïöèÿì ñîâðåìåííîé ôèçèêè.

Èäåÿ êâàçèñðåäíèõ äàåò ìàêðîîáúåêòèâàöèþ ïî-

íÿòèÿ âûðîæäåíèÿ â êâàíòîâîé ôèçèêå, äîïîëíÿåò è

ïðîÿñíÿåò èäåè íàðóøåííîé ñèììåòðèè, êâàíòîâîãî

ïðîòåêòîðàòà, à òàêæå ãëóáîêîãî è íåòðèâèàëüíîãî ïî-

íÿòèÿ âîçíèêàþùèõ ÿâëåíèé [3, 4]. Êîíöåïöèÿ ñïîí-

òàííî íàðóøåííîé ñèììåòðèè, âîçíèêíóâ â êâàíòîâîé

òåîðèè ìàãíåòèçìà, íàøëà øèðîêîå ïðèìåíåíèå â ñà-

ìûõ ðàçíûõ îáëàñòÿõ ôèçèêè, ïðåæäå âñåãî â êàëèáðî-

âî÷íûõ òåîðèÿõ ýëåìåíòàðíûõ ÷àñòèö. Ñîãëàñíî ýòîé

13

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

A. L. Kuzemsky

Bogoliubov’s Foresight
and Modern Theoretical Physics

Ideas of N. N. Bogoliubov and his school continue to

influence and vitalize the development of modern phy-

sics [1, 2]. In the recently published review article [3] a de-

tailed analysis of several selected avenues of research by

N. N. Bogoliubov was carried out. This interdisciplinary

review is focused on the applications of symmetry princi-

ples to quantum and statistical physics in connection with

other branches of science. The role of symmetry in physics

has always been well known, but last decades showed

clearly its role and significance for fundamental physics

which was confirmed by the Nobel Prize’2008 in physics.

Review [3] focuses on the idea of symmetry and its

various applications in different fields of physics: statistical

physics, quantum field theory, elementary particle physics,

quantum chromodynamics, condensed matter physics and

molecular physics (chirality of molecules), etc. The leading

theme of the review was the statement of F. Wilczek: «The

primary goal of fundamental physics is to discover pro-

found concepts that illuminate our understanding of na-

ture». The works of N. N. Bogoliubov on microscopic the-

ory of superfluidity and superconductivity, as well as on

quasi-averages and broken symmetry belong to this class of

fundamental and basic concepts of modern physics.

The idea of quasi-averages gives the so-called macro-

objectivation of the degeneracy in the domain of quantum

physics, supplements and clarifies ideas of broken symme-

try, quantum protectorate and emergence [3, 4]. The con-

cept of spontaneous symmetry breaking established in the

quantum theory of magnetism is applied widely in various

fields of physics, primarily in gauge theories of elementary

particles. Bogoliubov’s method of quasi-averages gives the

deep foundation and clarification of the concept of broken

symmetry [1]. It makes the emphasis on the notion of de-

generacy and plays important role in equilibrium statistical

mechanics of many-particle systems. According to this

concept, infinitely small perturbations can trigger macro-

scopic responses in the system if they break some symme-

try and remove the related degeneracy of the equilibrium



êîíöåïöèè êâàçèñðåäíèõ, áåñêîíå÷íî ìàëûå âîçìóùå-

íèÿ ìîãóò âûçûâàòü ìàêðîñêîïè÷åñêèå îòêëèêè â ðàñ-

ñìàòðèâàåìîé ìíîãî÷àñòè÷íîé ñèñòåìå, åñëè îíè íàðó-

øàþò íåêîòîðóþ ñèììåòðèþ è ñíèìàþò âûðîæäåíèå,

ñâÿçàííîå ñ äàííîé ñèììåòðèåé [1]. Â ðåçóëüòàòå îíè

ìîãóò ïðèâîäèòü ê íàáëþäàåìûì ìàêðîñêîïè÷åñêèì

ýôôåêòàì äàæå â òîì ñëó÷àå, êîãäà âåëè÷èíà âîçìóùå-

íèÿ ñòðåìèòñÿ ê íóëþ ïîñëå òåðìîäèíàìè÷åñêîãî ïðå-

äåëüíîãî ïåðåõîäà.

Ïîäõîä ê èññëåäîâàíèþ ìíîãî÷àñòè÷íûõ ñèñòåì,

îñíîâàííûé íà ìåòîäå êâàçèñðåäíèõ, âêëþ÷àåò â ñåáÿ

òàêæå òåîðåìó Áîãîëþáîâà îá îñîáåííîñòÿõ 1/q2, íåðà-

âåíñòâî Áîãîëþáîâà è èõ ðàçíîîáðàçíûå ïðèëîæåíèÿ â

ôèçèêå êîíäåíñèðîâàííûõ ñðåä. Ñ òî÷êè çðåíèÿ ñòàòè-

ñòè÷åñêîé ôèçèêè íåîáõîäèìî îïèñàòü, êàêèì îáðàçîì

ïîðÿäîê ôàçîâîãî ïåðåõîäà â ñèñòåìå, ñîñòîÿùåé èç

ìíîãèõ âçàèìîäåéñòâóþùèõ ïîäñèñòåì, çàâèñèò îò âû-

ðîæäåíèÿ ñîñòîÿíèé êàæäîé ïîäñèñòåìû è îò âçàèìî-

äåéñòâèé ìåæäó ïîäñèñòåìàìè. Òàêèå ôàçîâûå ïåðåõî-

äû â ñâîåì áîëüøèíñòâå îáóñëîâëåíû ñïîíòàííûì íà-

ðóøåíèåì ãëîáàëüíîé ñèììåòðèè. Ïðè ýòîì íóæíî

èìåòü â âèäó, ÷òî îáúåäèíåíèå ìíîãèõ âçàèìîäåéñòâó-

þùèõ ÷àñòèö (ïîäñèñòåì) â åäèíóþ ñèñòåìó ìîæåò

ïðèâîäèòü ê êîëëåêòèâíîìó ïîâåäåíèþ, êîòîðîå áóäåò

ðàäèêàëüíî îòëè÷àòüñÿ îò ñâîéñòâ ñîñòàâëÿþùèõ ýòó

ñèñòåìó èíäèâèäóàëüíûõ ñèñòåì. Â ýòîì ñîñòîèò ñóùå-

ñòâî òàê íàçûâàåìûõ âîçíèêàþùèõ ÿâëåíèé. Îäíàêî

òåîðèÿ ñïîíòàííî íàðóøåííîé ñèììåòðèè ÿâëÿåòñÿ ñó-

ùåñòâåííî ðàâíîâåñíîé òåîðèåé è íå ðàññìàòðèâàåò

äèíàìèêó êâàíòîâûõ ñèñòåì â òåðìîäèíàìè÷åñêîì ïðå-

äåëå. Êîíäåíñèðîâàííûå ñðåäû õàðàêòåðèçóþòñÿ íå

òîëüêî òèïîì âîçìîæíîãî óïîðÿäî÷åííîãî ñîñòîÿíèÿ,

íî è ðàçìåðíîñòüþ. Â äâóõìåðíûõ ñèñòåìàõ ñ íåïðå-

ðûâíîé ñèììåòðèåé èñòèííûé äàëüíèé ïîðÿäîê íåâîç-

ìîæåí; îí ðàçðóøàåòñÿ âñëåäñòâèå òåïëîâûõ ôëóêòóà-

öèé ïðè êîíå÷íûõ òåìïåðàòóðàõ. Â ðàáîòå [5] òàêæå ïî-

êàçàíî, ÷òî ïðè èññëåäîâàíèè ìíîãî÷àñòè÷íûõ ñèñòåì

âàæíåéøóþ ðîëü äëÿ ìèêðîñêîïè÷åñêîãî îïèñàíèÿ èã-

ðàåò äèíàìèêà ÷àñòèö è êâàçè÷àñòè÷íàÿ äèíàìèêà.

Í. Í. Áîãîëþáîâ â ðàáîòàõ ïî äèíàìè÷åñêîé òåî-

ðèè â ñòàòèñòè÷åñêîé ìåõàíèêå âïåðâûå ïîä÷åðêíóë

çíà÷åíèå èåðàðõèè âðåìåí ðåëàêñàöèè è îáîñíîâàë âîç-

íèêíîâåíèå íåîáðàòèìîãî ïîâåäåíèÿ â ñòàòèñòè÷åñêèõ

ñèñòåìàõ, èñõîäÿ èç îáðàòèìûõ äèíàìè÷åñêèõ óðàâíå-

íèé. Ìîæíî ñêàçàòü, ÷òî çäåñü áûë ðàññìîòðåí îäèí èç

ïåðâûõ ïðèìåðîâ âîçíèêàþùèõ ôèçè÷åñêèõ ÿâëåíèé.

Â ïîñëåäíèå ãîäû â ýòîì íàïðàâëåíèè áûëè ïðîäåëàíû

èññëåäîâàíèÿ, ïîçâîëÿþùèå âçãëÿíóòü ñ áîëåå îáùèõ

ïîçèöèé íà ïðîáëåìó âçàèìîñâÿçè ìèêðîñêîïè÷åñêîé

äèíàìèêè è ìàêðîñêîïè÷åñêîãî ïîâåäåíèÿ ìíîãî÷à-
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state. As a result, they can produce macroscopic effects

even when the perturbation magnitude tends to zero, pro-

vided that happens after passing to the thermodynamic

limit.

Study of statistical systems based on the method of

quasi-averages includes also Bogoliubov theorem on the

singularity of 1/q2, Bogoliubov’s inequality, and their vari-

ous applications to condensed matter physics. In statistical

physics the question of interest is to understand how the or-

der of phase transition in a system of many identical inter-

acting subsystems depends on the degeneracies of the states

of each subsystem and on the interaction between subsys-

tems. In particular, it is important to investigate the role of

symmetry and uniformity of the degeneracy and the sym-

metry of the interaction. Combining many elementary par-

ticles into a single interacting system may result in collec-

tive behavior that qualitatively differs from the properties

allowed by the physical theory governing the individual

building blocks. It is known that the description of sponta-

neous symmetry breaking that underlies the connection be-

tween classically ordered objects in the thermodynamic

limit and their individual quantum-mechanical building

blocks is one of the cornerstones of modern condensed-

matter theory and has found applications in many different

areas of physics. The theory of spontaneous symmetry

breaking, however, is inherently an equilibrium theory,

which does not address the dynamics of quantum systems

in the thermodynamic limit. Any state of matter is classified

according to its order, and the type of order that a physical

system can possess is profoundly affected by its dimension-

ality. However, in two-dimensional systems with a continu-

ous symmetry, true long-range order is destroyed by ther-

mal fluctuations at any finite temperature. On the other

hand, it is clear that only a thorough experimental and theo-

retical investigation of quasi-particle many-body dynamics

of the many-particle systems can provide the answer on the

relevant microscopic picture [5].

As is well known, Bogoliubov was first to emphasize

the importance of the time scales in the many-particle sys-

tems, thus anticipating the concept of emergence of macro-

scopic irreversible behavior starting from the reversible dy-

namic equations. More recently it has been possible to

move one step further. This step leads to a deeper under-

standing of the relations between microscopic dynamics

and macroscopic behavior on the basis of emergence con-

cept [4]. Emergence — a macrolevel effect from microlevel
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ñòè÷íûõ ñèñòåì â ðàìêàõ êîíöåïöèè âîçíèêàþùèõ

ÿâëåíèé [4]. Ýòà êîíöåïöèÿ îïèñûâàåò ìàêðîñêîïè÷å-

ñêèå ýôôåêòû êàê ñëåäñòâèå ñïåöèôè÷åñêîãî ïîâåäå-

íèÿ íà ìèêðîñêîïè÷åñêîì óðîâíå; îíà ÿâëÿåòñÿ âàæ-

íûì ìåæäèñöèïëèíàðíûì ïîíÿòèåì è ïðèâëåêàåò ê

ñåáå ïîâûøåííîå âíèìàíèå ñïåöèàëèñòîâ ïî òåîðèè

ñëîæíûõ ñèñòåì. Íå ìåíåå èíòåðåñíîé ÿâëÿåòñÿ òàêæå

èäåÿ êâàíòîâîãî ïðîòåêòîðàòà, êîòîðàÿ ôîêóñèðóåò

âíèìàíèå íà ðàçëè÷èè â ïîâåäåíèè ñëîæíûõ ìíîãî÷à-

ñòè÷íûõ ñèñòåì ïðè íèçêèõ è âûñîêèõ ýíåðãèÿõ.

Âñå óïîìÿíóòûå ôóíäàìåíòàëüíûå êîíöåïöèè â

îïðåäåëåííîì ñìûñëå äîïîëíÿþò äðóã äðóãà. Ä. Í. Çó-

áàðåâûì áûëî ïîêàçàíî, ÷òî íàðóøàþùèå ñèììåòðèþ

âîçìóùåíèÿ è êîíöåïöèÿ êâàçèñðåäíèõ òàêæå èìåþò

ñóùåñòâåííîå çíà÷åíèå è äëÿ òåîðèè íåîáðàòèìûõ ïðî-

öåññîâ [6]. Äåòàëüíîå îáñóæäåíèå ôóíäàìåíòàëüíûõ

ðàáîò Í. Í. Áîãîëþáîâà â îáëàñòè íåëèíåéíûõ êîëåáà-

íèé è íåðàâíîâåñíîé ñòàòèñòè÷åñêîé ìåõàíèêè äàíî

â [1, 6–8].

Ìåòîäû êâàíòîâîé ñòàòèñòè÷åñêîé ìåõàíèêè, ðàç-

âèòûå â ðàáîòàõ Í. Í. Áîãîëþáîâà, ïîçâîëÿþò âî ìíî-

ãèõ ñëó÷àÿõ ðàçðàáîòàòü ýôôåêòèâíûå ïîäõîäû ê ðåøå-

íèþ ñëîæíûõ ïðîáëåì òåîðèè ñèñòåì ìíîãèõ ÷àñòèö.

Ìåòîä êâàçèñðåäíèõ ïîçâîëÿåò áîëåå ãëóáîêî âçãëÿíóòü

íà ïðîáëåìû ñïîíòàííîãî íàðóøåíèÿ ñèììåòðèè â ôè-

çèêå êîíäåíñèðîâàííûõ ñðåä è êâàíòîâîé òåîðèè ïîëÿ.

Ìåòîäû, ïðåäëîæåííûå Í. Í. Áîãîëþáîâûì, íåñî-

ìíåííî, áóäóò ñîñòàâëÿòü âàæíåéøèé èíñòðóìåíòàðèé

è èäåéíóþ îñíîâó ðàçâèòèÿ öåëîãî ðÿäà îáëàñòåé ñîâ-

ðåìåííîé òåîðåòè÷åñêîé ôèçèêè.
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causes — is an important and profound interdisciplinary

notion of modern science. There has been renewed interest

in emergence within discussions of the behavior of com-

plex systems. It is worth also noticing that the notion of

quantum protectorate complements the concepts of broken

symmetry and quasi-averages by making emphasis on the

hierarchy of the energy scales of many-particle systems.

In an indirect way these aspects arose already when

considering the scale invariance and spontaneous symme-

try breaking. D. N. Zubarev showed [6] that the concepts of

symmetry-breaking perturbations and quasi-averages have

played an important role in the theory of irreversible

processes as well. For detailed discussion of Bogoliubov’s

ideas and methods in the fields of nonlinear oscillations and

nonequilibrium statistical mechanics, see [1, 6–8].

The Bogoliubov methods of quantum statistical me-

chanics allow in many cases the elaboration of efficient ap-

proaches to the solution of complex problems in the many-

body systems. The quasi-average method plays a funda-

mental role in spontaneous symmetry breaking in con-

densed matter physics and quantum field theory. They will

serve as an invaluable tool and methodological basis for the

future development of many fields of modern theoretical

physics.
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Á. Ì. Ñàáèðîâ

Ñâàðêà âçðûâîì:
íîâîå â êîíñòðóêöèè êðèîìîäóëÿ ILC

Ñîçäàííûå áëàãîäàðÿ ïðèìåíåíèþ óíèêàëüíîé ìåòîäèêè ñâàðêè âçðûâîì íîâûå áèìåòàëëè÷åñêèå

êîìïîçèöèè (òèòàí (Ti) + íåðæàâåþùàÿ ñòàëü (SS); íèîáèé (Nb) + íåðæàâåþùàÿ ñòàëü) îòêðû-

âàþò âîçìîæíîñòè ðàçðàáîòêè óñêîðèòåëüíûõ êðèîìîäóëåé íîâîãî ïîêîëåíèÿ: íèîáèåâûå ðåçîíà-

òîðû ðàçìåùàþòñÿ â êðèîñòàòå èç íåðæàâåþùåé ñòàëè ñ æèäêèì ãåëèåì (1,8 K). ÍÈÎÊÐ â ýòîì

íàïðàâëåíèè èíèöèèðîâàíû Þ. À. Áóäàãîâûì. Â äàííîé còàòüå àâòîð ñóììèðóåò ðåçóëüòàòû, äî-

ñòèãíóòûå â 2006–2010 ãã. ìåæäóíàðîäíîé êîëëàáîðàöèåé: Þ. Áóäàãîâ, Á. Ñàáèðîâ, À. Ñèñàêÿí,

Ã. Òðóáíèêîâ, Ã. Øèðêîâ (ÎÈßÈ, Äóáíà), Â. Æèãàëîâ, È. Ìàëêîâ, Â. Ïåðåâîç÷èêîâ, Â. Ðûáàêîâ

(ÐÔßÖ ÂÍÈÈÝÔ, Ñàðîâ), Ð. Êåïõàðò, À. Êëåáàíåð, Ä. Ìèò÷åëë, Ñ. Íàãàéöåâ, Â. Ñîéåðñ (FNAL, Áà-

òàâèÿ), À. Áàñòè, Ô. Áåäåñêè, Ô. Ôðàñêîíè (INFN, Ïèçà).

Èçëîæåííûå â ðàáîòå èññëåäîâàíèÿ îïèðàëèñü íà íåèçìåííî ñèëüíóþ ïîääåðæêó àêàäåìèêà

À. Í. Ñèñàêÿíà, áåçâðåìåííî óøåäøåãî èç æèçíè, è äîñòèãíóòûìè óñïåõàìè êîëëåêòèâ îáÿçàí ýòîé

ïîääåðæêå.

Õðîíèêà ñîáûòèé. Â 2005 ã. Ìåæäóíàðîäíûé êî-

ìèòåò ïî áóäóùèì óñêîðèòåëÿì (ICFA) ïðèíÿë ðåøå-

íèå î ñîçäàíèè ýëåêòðîí-ïîçèòðîííîãî ëèíåéíîãî êîë-

ëàéäåðà (ILC). Â 2006 ã. ñîçäàííàÿ ïî èíèöèàòèâå

ÎÈßÈ êîëëàáîðàöèÿ ÎÈßÈ (Äóáíà) – ÂÍÈÈÝÔ (Ñà-

ðîâ) – INFN (Ïèçà, Èòàëèÿ) – FNAL (Áàòàâèÿ, ÑØÀ)

ðàçâåðíóëà èññëåäîâàòåëüñêèå ðàáîòû ïî ILC. Â 2007 ã.

ÎÈßÈ îôèöèàëüíî ïðèñîåäèíèëñÿ ê ýòîìó ïðîåêòó è
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B. M. Sabirov

Explosion Welding:
New Design of the ILC Cryomodule

New bimetallic compositions (Ti + stainless steel (SS); Nb + stainless steel) produced by the unique explo-

sion welding method open up possibilities of developing new-generation accelerator cryomodules: niobium

cavities are placed in the stainless steel cryostat with liquid helium (1.8 K). The research and development

in this field were initiated by Yu. A. Budagov. In this paper the author sums up the results obtained over the

period 2006–2010 by the international collaboration of Yu. Budagov, B. Sabirov, A. Sissakian, G. Trub-

nikov, G. Shirkov (JINR, Dubna), V. Zhigalov, I. Malkov, V. Perevozchikov, V. Rybakov (VNIIEF, Sarov),

B. Kephart, A. Klebaner, D. Mitchell, S. Nagaitsev, B. Soyars, (FNAL, Batvaia), A. Basti, F. Bedeschi,

F. Frasconi (INFN, Pisa).

The investigations reported in the paper were continuously and actively supported by A. N. Sissakian, who

so prematurely passed away, and the achieved success is largely due to his support.

History. In 2005 the International Committee for Fu-

ture Accelerators (ICFA) took a decision to develop an elec-

tron–positron linear collider (ILC). In 2006 the JINR (Dub-

na)–VNIIEF (Sarov)–INFN (Pisa, Italy)–FNAL (Batavia,

United States) collaboration, established on the initiative of

JINR, launched their research on the ILC. In 2007 JINR of-

ficially joined the ILC Project and proposed the neighbor-

hood of Dubna for the ILC location. In 2009 the collabora-

tion made a bimetallic Ti + SS transition element for the ILC

cryomodule by the explosion welding method, and in 2010

the first four prototype Nb + SS transition elements were

made for replacing titanium with stainless steel as a material

for the shell of the helium Dewar used in the ILC cryomod-

ule.
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ïðåäëîæèë ðàçìåñòèòü ILC âáëèçè Äóáíû. Â 2009 ã.

êîëëàáîðàöèÿ ñîçäàëà áèìåòàëëè÷åñêèé Ti + SS-ïåðå-

õîäíèê äëÿ êðèîìîäóëÿ ILC ìåòîäîì âçðûâà, à â 2010 ã.

èçãîòîâèëà ïåðâûå 4 ïðîòîòèïà ïåðåõîäíèêà Nb + SS

äëÿ çàìåíû òèòàíîâîé îáîëî÷êè ãåëèåâîãî äüþàðà

êðèîìîäóëÿ ILC íà îáîëî÷êó èç íåðæàâåþùåé ñòàëè.

ILC ïðåäíàçíà÷åí äëÿ óñêîðåíèÿ ýëåêòðîí-ïîçè-

òðîííûõ ïó÷êîâ äî ýíåðãèè 0,5 ÒýÂ íà ïåðâîé ñòàäèè è

äî 1 ÒýÂ — íà âòîðîé. Äëèíà óñêîðèòåëÿ íà ïåðâîé ñòà-

äèè — 35 êì, íà âòîðîé ~ 50 êì. Óñêîðåíèå ÷àñòèö ïðî-

èñõîäèò â ñâåðõïðîâîäÿùèõ íèîáèåâûõ ðåçîíàòîðàõ

ïðè 1,8 Ê è íàïðÿæåííîñòè óñêîðÿþùåãî ïîëÿ äî

35 ÌÂ/ì ïðè ÷àñòîòå 1,3 ÃÃö. Âñåãî ïîíàäîáèòñÿ îêîëî

20000 òàêèõ ðåçîíàòîðîâ.

Ñîçäàíèå Ti + SS öèëèíäðè÷åñêèõ ïåðåõîäíè-

êîâ. Ðåçîíàòîðû ïîìåùàþò â òèòàíîâûå (Ti) ñîñóäû, íà-

ïîëíåííûå æèäêèì ãåëèåì (1,8 K), äëÿ ÷åãî ïî âñåé äëè-

íå óñêîðèòåëÿ ïðîòÿíóòà ãåëèîïèòàþùàÿ òðóáà èç íå-

ðæàâåþùåé ñòàëè (SS). Êëþ÷åâàÿ ïðîáëåìà òàêîé

êîíñòðóêöèè — îáåñïå÷åíèå ïåðåõîäà îò íåðæàâåþùåé

òðóáû ê òèòàíîâîìó ñîñóäó, òàê êàê Ti è SS îáùåïðèíÿ-

òûìè ìåòîäàìè ñâàðêè íå âàðÿòñÿ.

Ïðîáëåìà áûëà ðåøåíà âî ÂÍÈÈÝÔ (Ñàðîâ, Ðîñ-

ñèÿ), èìåþùåì îïûò ñâàðêè âçðûâîì ðàçíîðîäíûõ ìà-

òåðèàëîâ. Â ìèðîâîé ïðàêòèêå ìåòîäèêà ñâàðêè

âçðûâîì ïðèìåíÿëàñü äëÿ ïëîñêèõ äåòàëåé. Â Ñàðîâå

ðåøèëè ïðîáëåìó ñîåäèíåíèÿ öèëèíäðè÷åñêèõ äåòà-

ëåé: èç ìàòåðèàëîâ, ïðåäóñìîòðåííûõ ñïåöèôèêàöèåé

êðèîìîäóëÿ (íåðæàâåþùàÿ ñòàëü 316L è òèòàí ìàðêè

G2), ìåòîäîì âçðûâà èçãîòîâëåíî 24 îáðàçöà

Ti + SS-ïåðåõîäíèêîâ, êîòîðûå ïðîøëè ïîëíîìàñøòàá-

íîå òåñòèðîâàíèå â ýêñòðåìàëüíûõ óñëîâèÿõ: òåðìîöè-

êëèðîâàíèå ïðè òåìïåðàòóðå æèäêîãî àçîòà (77 Ê), èñ-

ïûòàíèÿ â âàêóóìå è ïðè äàâëåíèè 6 àòì, îáëó÷åíèå

óëüòðàçâóêîì ïðè ðàçëè÷íûõ òåìïåðàòóðàõ è ñ ðàçëè÷-

íîé ýêñïîçèöèåé. Ïðîâåäåíû òàêæå ìàêðî- è ìèêðîàíà-

ëèç, ìåõàíè÷åñêîå èñïûòàíèå íà ñäâèã. Èçìåðåíèå

ïðî÷íîñòè ñîåäèíåíèÿ íà ñðåç ïîêàçàëî ðåçóëüòàò

~ 250 ÌÏà.

Ðåçóëüòàòû òåñòîâ ñëåäóþùèå:

à) ïðè òåìïåðàòóðå 300 Ê — 7,5·10–10 (±10 %) Òîðð�ë�ñ–1;

á) ïðè òåìïåðàòóðå 77 Ê — 7,5·10–9 (±10 %) Òîðð�ë�ñ–1;

â) ïðè äàâëåíèè 6,5 àòì — < 5·10–10 (±10 %) Òîðð�ë�ñ–1.

Êðèîãåííûå òåñòû ïðîâîäèëèñü âî FNAL (Áàòàâèÿ,

ÑØÀ) íà äâóõ ñòåíäàõ: âåðòèêàëüíîì òåñòîâîì äüþàðå

(VTD) è ãîðèçîíòàëüíîé òåñòîâîé ñèñòåìå (HTS)

(ðèñ. 1).

Ðåçóëüòàòû òåñòîâ ïðèâåäåíû â òàáëèöå.
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The ILC is intended for acceleration of electron–

positron beams to an energy of 0.5 TeV at the first stage and

to 1 TeV at the second stage. The first phase of the accelera-

tor will be 35 km long and the second phase will be ~ 50 km

long. Particles are accelerated in superconducting niobium

cavities at the temperature 1.8 K with the accelerating field

strength up to 35 MV/m at a frequency of 1.3 GHz. A total

of 20 000 of such cavities are needed.

Development of Cylinder-Shaped Ti + SS Transi-

tion Elements. Cavities are placed in titanium (Ti) vessels

filled with liquid helium (1.8 K) which is supplied through a

stainless steel (SS) pipe laid along the entire length of the

accelerator. The key problem is to join the stainless steel

pipe and the titanium vessel because Ti and SS cannot be

welded together by conventional welding methods.

The problem was solved at VNIIEF (Sarov, Russia),

where they had experience in explosion welding of dissimi-

lar materials. In the world practice, the explosion method

was used to weld flat pieces. In Sarov the problem of join-

ing cylinder-shaped pieces was solved. Twenty-four Ti +

SS transition elements of the materials complying with the

cryomodule specification (316L stainless steel and G2 tita-

nium) were made by the explosion welding method and

tested under extreme conditions: thermal cycling at the liq-

uid nitrogen temperature (77 K), tests in vacuum and at a

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Fig. 1. Instrumental readings in 16-hour-long leak measurements

of one of the tube joints. Points are the readings of the leak detector

Ðèñ. 1. Ïîêàçàíèÿ ïðèáîðîâ â ïðîöåññå èçìåðåíèÿ ãåðìåòè÷-

íîñòè îäíîé èç òðóáîê â òå÷åíèå 16 ÷àñîâ. Òî÷êàìè èçîáðàæå-

íû ïîêàçàíèÿ äåòåêòîðà òå÷è



Äîñòèãíóòûå ðåçóëüòàòû ïîêàçàëè: ñîåäèíåí-

íûå ìåòîäîì âçðûâà ðàçíîðîäíûå öèëèíäðè÷åñêèå

òðóáêè äåìîíñòðèðóþò óñòîé÷èâóþ ïðî÷íîñòü è

ïëîòíîñòü ñîåäèíåíèÿ â ýêñòðåìàëüíûõ óñëîâèÿõ

ñâåðõíèçêèõ òåìïåðàòóð (ðèñ. 2).

Ðåêîíñòðóêöèÿ êðèîìîäóëÿ 4-ãî ïîêîëåíèÿ

ILC. Îïèðàÿñü íà äîñòèãíóòûå ðåçóëüòàòû ïî ñâà-

ðèâàíèþ áèìåòàëëè÷åñêèõ òðóáíûõ ýëåìåíòîâ ìå-

òîäîì âçðûâà, êîëëàáîðàöèÿ ïðèñòóïèëà ê áîëåå
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pressure of 6 atm, exposure to ultrasound at various tem-

peratures and for various time. Macroanalysis, microanaly-

sis, and a shear test were also carried out. The shear

strength was found to be ~250 MPa.

The results of the tests are as follows:

a) at the temperature 300 K – 7.5�10–10 (±10%) Torr�l�s–1;

b) at the temperature 77 Ê – 7.5�10–9 (±10%) Torr�l�s–1;

c) at the pressure 6.5 atm – <5�10–10 (±10%) Torr�l�s–1.

Cryogenic tests were carried out at FNAL (Batavia,

United States) using the Vertical Test Dewar (VTD) and the

Horizontal Test System (HTS) (Fig. 1).

The results of the tests are presented in the table.

Thus, the dissimilar cylindrical tubes joined together

by explosion welding showed reliable strength and tight-

ness of the joint under extreme conditions of ultralow tem-

peratures (Fig. 2).

Redesign of the Fourth-Generation Cryomodule for

the ILC. Based on the results achieved in welding bimetal-

lic tube elements by the explosion method, the collaboration

set about a more complicated task of redesigning the

fourth-generation cryomodule by replacing the titanium

shell of the helium Dewar vessel with the stainless steel

shell. This design must considerably facilitate the construc-

tion of the cryomodule and, what is most important, sub-

stantially reduce the cost of the accelerator.

The general JINR–VNIIEF–FNAL–INFN discussions

have led to two schemes of making a transition from the

niobium cavity to the stainless steel shell (Fig. 3).

In Sarov, experimental technological investigations

were carried out with both versions of Nb + SS transition

elements. Four pilot specimens of the Nb + SS transition el-

ement were made, two by each scheme (Fig. 4).

Preliminary leak tests, macro- and microanalyses of

these transition elements were carried out at Sarov as well.

The results allow a conclusion that Nb and SS were joined

quite successfully: the leak rate measured at room tempera-

ture was � �10 9 atm�cm3�s–1 for all specimens; the metal-

lographic analysis revealed no deviations from the struc-

ture of the welded components; microhardness of

�4.4 GPa was formed in a narrow Nb–SS contact zone

0.2–0.25 mm wide.

At INFN (Pisa) the specimens were tested under ex-

treme conditions of thermal cycling in liquid nitrogen and

exposure to ultrasound. For technical reasons, only the up-

per limit of the leak rate could be found for all specimens:
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Ðèñ. 2. Êðèîìîäóëü â ñîáðàííîì âèäå ñ âìîíòèðîâàííûì

â íåãî Ti + SS-ïåðåõîäíèêîì

Fig. 2. Cryomodule assembly with the built-in Ti + SS transi-

tion element

Assembly Test system
Initial leak rate,

ambient
[Pa·m3/s]

Duration of 2 K
conditions [hr]

He leak rate, su-
perfluid

[Pa·m3/s]

Final He leak
rate, ambient

[Pa·m3/s]
Conclusion

I A0 VTD < 5 · 10–10 0.3 < 5 · 10–10 < 2 · 10–11 No leak observed

I MDB HTS < 7 · 10–11 30 < 3 · 10–11 < 3 · 10–11 No leak observed

I A0 VTD < 6 · 10–13 1.5 < 6 · 10–13 < 10–12 No leak observed

V A0 VTD < 5 · 10–13 23 < 3 · 10–11 < 10–12 No leak observed

IV A0 VTD < 7 · 10–13 20 < 8 · 10–11 — No leak observed



ñëîæíîé çàäà÷å: èçìåíåíèþ ïðèíöèïèàëüíîé ñõåìû

êîíñòðóêöèè êðèîìîäóëÿ 4-ãî ïîêîëåíèÿ ïóòåì çàìåíû

òèòàíîâîé îáîëî÷êè ãåëèåâîãî äüþàðà îáîëî÷êîé èç íå-

ðæàâåþùåé ñòàëè. Òàêàÿ êîíñòðóêöèÿ äîëæíà çíà÷è-

òåëüíî îáëåã÷èòü ñîçäàíèå êðèîìîäóëÿ, íî ñàìîå ãëàâ-

íîå — ïîçâîëèò ñóùåñòâåííî ñíèçèòü ñòîèìîñòü óñêî-

ðèòåëÿ.

Â îáùèõ äèñêóññèÿõ ÎÈßÈ–ÂÍÈÈÝÔ–FNAL–

INFN áûëè âûðàáîòàíû äâå ñõåìû ïðåäïîëàãàåìîãî

ïåðåõîäíèêà îò íèîáèåâîãî ðåçîíàòîðà ê ñòàëüíîé îáî-

ëî÷êå (ðèñ. 3).

Â Ñàðîâå ïðîâåäåíû ýêñïåðèìåíòàëüíûå òåõíîëî-

ãè÷åñêèå èññëåäîâàíèÿ Nb + SS-ïåðåõîäíèêîâ â îáîèõ

âàðèàíòàõ. Èçãîòîâëåíî 4 îïûòíûõ îáðàçöà Nb + SS-

ïåðåõîäíèêîâ, ïî äâà äëÿ êàæäîé ñõåìû ñâàðêè âçðû-

âîì (ðèñ. 4).

Â Ñàðîâå æå ïðîâåäåíû ïðåäâàðèòåëüíûå èñïûòà-

íèÿ ïîëó÷åííûõ îáðàçöîâ íà òå÷ü, à òàêæå ìàêðî- è ìè-

êðîàíàëèçû. Ïî ðåçóëüòàòàì àíàëèçîâ ìîæíî ñäåëàòü

âûâîä î âïîëíå óñïåøíîì ðåçóëüòàòå ñîåäèíåíèÿ Nb

ñ íåðæàâåþùåé ñòàëüþ: óðîâåíü òå÷è, èçìåðåííûé

ïðè êîìíàòíîé òåìïåðàòóðå, ñîñòàâèë âåëè÷èíó

� 10–9 àòì�ñì3�ñ–1 ïî âñåì îáðàçöàì; ìåòàëëîãðàôè-

÷åñêèé àíàëèç íå îáíàðóæèë êàêèõ-ëèáî îòêëîíåíèé îò

ñòðóêòóðû ñîîòâåòñòâóþùèõ ñâàðåííûõ êîìïîíåíòîâ;

â óçêîé çîíå êîíòàêòà ìàòåðèàëîâ Nb è SS øèðèíîé

19

� (3–5)�10–10 atm�cm3�s–1 . Now investigations of Nb +

SS specimens at the liquid helium temperature are started at

FNAL.

The main result of the completed stage of the joint re-

search and development carried out by the JINR–VNIIEF–

FNAL–INFN collaboration in 2006–2010 is explosion-

welding production of bimetallic elements with the proper-

ties which, as follows from the preliminary tests, are appro-

priate for connection between the cavity and the helium De-

war in the fourth-generation cryomodule for the ILC. The

collaboration will continue the research and development

in this area with a view to preparation for industrial produc-

tion.
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Ðèñ. 4. Îáðàçåö Nb + SS-ïåðåõîäíèêà

Fig. 4. Nb + SS transition element

Fig. 3. Two schemes of making Nb+SS transition elements: a) the niobium tube is welded by inside explosion immediately to the SS flange;

b) the stainless tube is welded by outside explosion to the niobium tube and then the flange is welded to it by electron-beam welding

Ðèñ. 3. Äâå ñõåìû ñîçäàíèÿ Nb+SS-ïåðåõîäíèêîâ: a) âçðûâ è ïðèâàðèâàíèå íèîáèåâîé òðóáû ïðîèñõîäèò èçíóòðè ñðàçó ê SS-ôëàí-

öó; á) ïðèâàðèâàíèå íåðæàâåþùåé òðóáêè ê íèîáèåâîé ïðîèñõîäèò âçðûâîì ñíàðóæè, è çàòåì ê íåé ýëåêòðîííî-ëó÷åâîé ñâàðêîé

ïðèâàðèâàåòñÿ ôëàíåö



0,2�0,25 ìì îáðàçóåòñÿ ìèêðîòâåðäîñòü

� 4,4 ÃÏà.

Â INFN (Ïèçà) îáðàçöû áûëè ïðîòå-

ñòèðîâàíû ïðè ýêñòðåìàëüíûõ óñëîâèÿõ: òåð-

ìîöèêëèðîâàíèè â æèäêîì àçîòå è îáëó-

÷åíèè óëüòðàçâóêîì. Ïî òåõíè÷åñêèì ïðè-

÷èíàì óäàëîñü îïðåäåëèòü ëèøü âåðõíþþ

ãðàíèöó óðîâíÿ òå÷è âî âñåõ îáðàçöàõ:

� (3 � 5)�10–10 àòì�ñì3�ñ–1. Â íàñòîÿùåå

âðåìÿ âî FNAL íà÷àòû èññëåäîâàíèÿ

Nb + SS-îáðàçöîâ ïðè òåìïåðàòóðå æèäêîãî

ãåëèÿ.

Ãëàâíûì ðåçóëüòàòîì çàâåðøåííîãî ýòàïà

ñîâìåñòíûõ ÍÈÎÊÐ, âûïîëíåííûõ ÎÈßÈ–

ÂÍÈÈÝÔ–FNAL–INFN â 2006–2010 ãã., ÿâëÿ-

åòñÿ ñîçäàíèå ìåòîäîì ñâàðêè âçðûâîì áèìå-

òàëëè÷åñêèõ èçäåëèé, ñâîéñòâà êîòîðûõ, êàê

ïîêàçàëè ïðåäâàðèòåëüíûå èñïûòàíèÿ, ìîãóò

áûòü èñïîëüçîâàíû â êîíñòðóêöèè ñîåäèíåíèÿ

ìåæäó ðåçîíàòîðîì è ãåëèåâûì äüþàðîì êðèî-

ìîäóëÿ 4-ãî ïîêîëåíèÿ ìåæäóíàðîäíîãî ëè-

íåéíîãî êîëëàéäåðà (ILC). Êîëëàáîðàöèÿ ïðî-

äîëæèò ÍÈÎÊÐ â äàííîé îáëàñòè, èìåÿ â âèäó

ïîäãîòîâêó ê ïðîìûøëåííîìó ïðîèçâîäñòâó.

Á. Â. Áàòþíÿ, À. Ñ. Âîäîïüÿíîâ

Ýêñïåðèìåíò ALICE íà LHC

ALICE — ýòî ýêñïåðèìåíò íà áîëüøîì àäðîííîì êîëëàéäå-

ðå â ÖÅÐÍ, ïðåäíàçíà÷åííûé äëÿ ïîèñêà è èññëåäîâàíèÿ ñèëüíî

âçàèìîäåéñòâóþùåé ìàòåðèè ïðè ýêñòðåìàëüíî âûñîêèõ ïëîò-

íîñòÿõ ýíåðãèè (êâàðê-ãëþîííîé ïëàçìû) â ñòîëêíîâåíèÿõ òÿ-

æåëûõ èîíîâ (Pb–Pb) ñ ýíåðãèåé â ñèñòåìå öåíòðà ìàññ

5,5 ÒýÂ/íóêëîí. Ñóùåñòâîâàíèå òàêîé ôîðìû ìàòåðèè è åå

ñâîéñòâà ÿâëÿþòñÿ êëþ÷åâûì âîïðîñîì êâàíòîâîé õðîìîäèíà-

ìèêè äëÿ ïîíèìàíèÿ êîíôàéíìåíòà è âîññòàíîâëåíèÿ êèðàëü-

íîé ñèììåòðèè. Ñ ýòîé öåëüþ â ýêñïåðèìåíòå áóäåò ïðîâåäåíî

âñåîáúåìëþùåå èçó÷åíèå õàðàêòåðèñòèê ÷àñòèö (àäðîíîâ, ýëåê-

òðîíîâ, ìþîíîâ è ôîòîíîâ), ðîæäàþùèõñÿ â ñòîëêíîâåíèÿõ òÿ-

æåëûõ èîíîâ. Â äîïîëíåíèå ê îñíîâíîé öåëè â ýêñïåðèìåíòàõ

áóäóò èññëåäîâàòüñÿ ðð- è ðÀ-âçàèìîäåéñòâèÿ.

Çàäà÷è ÎÈßÈ â ïðîåêòå ALICE: ðàçðàáîòêà ôèçè÷åñêîé

ïðîãðàììû è ìîäåëèðîâàíèå; ïðîåêòèðîâàíèå áîëüøîãî äè-

ïîëüíîãî ìàãíèòà; ñîçäàíèå ïðîòîòèïîâ îáìîòêè; èçãîòîâëåíèå

ÿðìà ìàãíèòà; ïîñòàâêà è èçìåðåíèå õàðàêòåðèñòèê êðèñòàëëîâ

âîëüôðàìàòà ñâèíöà äëÿ ôîòîííîãî ñïåêòðîìåòðà; èçãîòîâëåíèå

è òåñòèðîâàíèå äðåéôîâûõ êàìåð äåòåêòîðà ïåðåõîäíîãî èçëó-
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B. V. Batyunya, A. S. Vodopyanov

ALICE Experiment at the LHC

ALICE (A Large Ion Collider Experiment) is a dedicated

heavy-ion experiment and its prime goal is the study of strongly in-

teracting matter at extreme energy densities in Pb–Pb interactions at

the LHC at a center-of-mass energy of about 5.5 TeV/nucleon to es-

tablish and analyze the existence of QCD bulk matter and the

Quark–Gluon Plasma (QGP). The existence of such a phase and its

properties are a key issue in QCD for the understanding of confine-

ment and chiral-symmetry restoration. For this purpose, we intend to

carry out a comprehensive study of the hadrons, electrons, muons

and photons produced in the collision of heavy nuclei. In addition to

the ALICE mail goal, the p–p and p–A interactions will be studied.

The JINR involvement in the ALICE project is devoted to the

following major aspects: 1) physics study and simulation; 2) design

and prototyping of the large dipole magnet; construction of the iron

yoke; 3) procurement and testing of lead tungstate crystals for the

photon spectrometer; 4) construction and testing of drift chambers

for transition radiation detector; 5) development of the software for
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÷åíèÿ; ðàçðàáîòêà ïðîãðàìì äëÿ ìîäåëèðîâàíèÿ, ðàñ-

ïîçíàâàíèÿ è ðåêîíñòðóêöèè òðåêîâ; òåñòèðîâàíèå ïðî-

ãðàììíûõ ïàêåòîâ ìîäåëèðîâàíèÿ è àíàëèçà äàííûõ

ýêñïåðèìåíòà íà áàçå ãðèä; ôèçè÷åñêèé àíàëèç äàííûõ.

Êðóïíåéøèé äèïîëüíûé ìàãíèò ÿâëÿåòñÿ âàæíîé

÷àñòüþ ïåðåäíåãî ìþîííîãî ñïåêòðîìåòðà. Ìàãíèò

áûë ñïðîåêòèðîâàí â ÎÈßÈ. Âåëè÷èíà ìàãíèòíîãî ïî-

ëÿ ñîñòàâëÿåò 0,7 Të, èíòåãðàë ïîëÿ 3,0 Të·ì è àïåðòó-

ðà 9°. Äëèíà ìàãíèòà — 5 ì, âûñîòà — 9 ì, øèðè-

íà — 7 ì, âíóòðåííèé äèàìåòð — 4,1 ì. Îáìîòêà ñäåëà-

íà èç ïîëîãî àëþìèíèåâîãî ïðîâîäíèêà 50�50 ìì. Âåñ

ìàãíèòà îêîëî 850 ò. Ïðîòîòèï ñåäëîîáðàçíîé îáìîòêè

áûë èçãîòîâëåí â ÎÈßÈ. ßðìî ìàãíèòà èçãîòàâëèâà-

ëîñü íà çàâîäå ÑÌÇ (Êèìðû, Ðîññèÿ) ïîä êîíòðîëåì

äóáíåíñêîé ãðóïïû. Ïîñëå èçãîòîâëåíèÿ äèïîëüíûé

ìàãíèò áûë òðàíñïîðòèðîâàí â Æåíåâó ïî æåëåçíîé äî-

ðîãå. Â ÖÅÐÍ îí áûë ñíà÷àëà ñîáðàí è èñïûòàí âî âðå-

ìåííîé ïîçèöèè, çàòåì ðàçîáðàí è ñîáðàí óæå â ðàáî-

÷åé ïîçèöèè, ãäå áûë óñïåøíî èñïûòàí ïðè ïîëíîì

òîêå â îáìîòêå. Ãðóïïà ÎÈßÈ òàêæå ó÷àñòâóåò â ñîçäà-

íèè äåòåêòîðà ïåðåõîäíîãî èçëó÷åíèÿ (TRD) è ôîòîí-

íîãî ñïåêòðîìåòðà (PHOS).

Äëÿ äîñòèæåíèÿ ãëàâíîé öåëè ýêñïåðèìåíòà

ALICE — èññëåäîâàíèÿ êâàðê-ãëþîííîé ïëàçìû â õîäå

àíàëèçà äàííûõ áóäóò èçó÷àòüñÿ îïðåäåëåííûå íàáîðû

íàáëþäàåìûõ ïàðàìåòðîâ ñîáûòèé âçàèìîäåéñòâèÿ òÿ-
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the simulation, track pattern recognition and track recon-

struction; 6) testing of the GRID-based ALICE simulation

and data analysis.

The large conventional dipole magnet is one of the ma-

jor parts of the ALICE forward muon spectrometer. The

magnet was designed at JINR. The proposed dipole magnet

has a central field of 0.7 T, a field integral of 3.0 T�m and

an aperture of 9�. The magnet is 5 m long and the largest in-

ner diameter is 4.1 m. The coil is made from a hollow alu-

minum conductor of 50�50 mm. The weight of the magnet

is about 850 ton. The proposed saddle-shaped coil was pro-

totyped at JINR. The yoke of the magnet was constructed at

the SMZ (Kimry, Russia) factory under the supervision of

JINR-ALICE team. The dipole magnet was transported to

Geneva by rail.

The JINR team is taking part in the construction of the

ALICE Transition Radiation Detector (TRD) and Photon

Spectrometer (PHOS).

In order to attain the main goal of the ALICE collabo-

ration, a number of various observables have to be obtained

and learned: 1) global event features (particle and trans-

verse-energy flows, the shape and structure of rapidity dis-

tributions); 2) transverse momentum spectra (large event-

by-event fluctuations, the spectra peculiarities); 3) flavor

composition (strangeness and charm enhancement); 4) vec-

tor meson characteristics (mass, width and decay pattern

changeable of lighter (�, 	, 
) ones, suppression of the

heavy quarkonia resonance (J/�� �, �� �� �� produc-

tion); 5) femtoscopy; 6) prompt photons (the thermal radia-

tion from QGP and mixed phase).

The main effort of the JINR team in the physics simu-

lation and preparation for the data analysis was concentrat-

ed on the study of vector mesons production [1], particle

correlations [2] and heavy quarkonia production [3]. The

study of light vector mesons production is expected to pro-

vide detailed information on the reaction dynamics of ul-
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Ðèñ. 1. Äèïîëüíûé ìàãíèò

ñîáðàí â ðàáî÷åé ïîçèöèè

è èñïûòàí ïðè ïîëíîì òîêå

Fig. 1. Dipole magnet assembled

in the working position

and fully tested



æåëûõ èîíîâ: 1) ãëîáàëüíûå õàðàêòåðèñòèêè ñîáûòèé

(ðàñïðåäåëåíèå ïîòîêîâ ÷àñòèö, ôîðìà è ñòðóêòóðà ðàñ-

ïðåäåëåíèé ïî áûñòðîòàì); 2) ñïåêòðû ïîïåðå÷íûõ èì-

ïóëüñîâ (áîëüøèå ôëóêòóàöèè îò ñîáûòèÿ ê ñîáûòèþ,

îñîáåííîñòè ñïåêòðîâ); 3) êîìïîçèöèÿ àðîìàòîâ (óâå-

ëè÷åíèå âûõîäà ñòðàííûõ è î÷àðîâàííûõ ÷àñòèö);

4) õàðàêòåðèñòèêè âåêòîðíûõ ìåçîíîâ (èçìåíåíèå

ìàññ, øèðèí ëåãêèõ ìåçîíîâ (�, 	, 
), ïîäàâëåíèå âûõî-

äîâ òÿæåëûõ êâàðêîíèåâ (J/�� �, �� �� �)); 5) ôåìòî-

ñêîïèÿ; 6) ïðÿìûå ôîòîíû (òåðìàëüíîå èçëó÷åíèå èç

êâàðê-ãëþîííîé ïëàçìû è ñìåøàííîé ôàçû).

Îñíîâíûå óñèëèÿ ãðóïïû ÎÈßÈ â ðàáîòàõ ïî ôè-

çè÷åñêîìó ìîäåëèðîâàíèþ è ïîäãîòîâêå ê àíàëèçó äàí-

íûõ áûëè íàïðàâëåíû íà èññëåäîâàíèå ðîæäåíèÿ âåê-

òîðíûõ ìåçîíîâ [1], êîððåëÿöèé ÷àñòèö [2] è ðîæäåíèÿ

òÿæåëûõ êâàðêîíèåâ [3].

Èçó÷åíèå ðîæäåíèÿ ëåãêèõ âåêòîðíûõ ìåçîíîâ

äàñò äåòàëüíóþ èíôîðìàöèþ î äèíàìèêå óëüòðàðåëÿ-

òèâèñòñêèõ ÿäðî-ÿäåðíûõ ñòîëêíîâåíèé. Èçìåíåíèÿ

ôîðìû ðåçîíàíñîâ îæèäàþòñÿ êàê ýôôåêò âçàèìîäåé-

ñòâèÿ ñ ïëîòíîé ìàòåðèåé (ïðåäñêàçûâàþòñÿ øèðèíû

äî 450, 100 è 80 MýÂ äëÿ �-, 	- è 
-ìåçîíîâ ñîîòâåò-

ñòâåííî [4]) è êàê ðåçóëüòàò ÷àñòè÷íîãî âîññòàíîâëåíèÿ

êèðàëüíîé ñèììåòðèè.

Èññëåäîâàíèå ðîæäåíèÿ òÿæåëûõ êâàðêîíèåâ â

ÿäðî-ÿäåðíûõ ñòîëêíîâåíèÿõ î÷åíü âàæíî äëÿ èçó÷å-

íèÿ êâàðê-ãëþîííîé ïëàçìû. Îäíèì èç ïðåäñêàçàíèé

ïðîÿâëåíèÿ êâàðê-ãëþîííîé ïëàçìû ÿâëÿåòñÿ ïîäàâëå-

íèå ðîæäåíèÿ êâàðêîíèåâ âñëåäñòâèå öâåòíîãî ýêðàíè-

ðîâàíèÿ Q–Q-âçàèìîäåéñòâèÿ èëè ðàçðóøåíèÿ âñëåä-

ñòâèå ñîóäàðåíèÿ òåðìàëüíûõ ãëþîíîâ. Ñèëà ýôôåêòà

çàâèñèò îò ýíåðãèè ñâÿçè êâàðêîíèÿ è îò òåìïåðàòóðû

êâàðê-ãëþîííîé ïëàçìû. Îòìåòèì, ÷òî ýôôåêòû õîëîä-

íîé ÿäåðíîé ìàòåðèè, òàêèå êàê ÿäåðíîå ïîãëîùåíèå è

ýêðàíèðîâàíèå, òàêæå ïîäàâëÿþò âûõîäû êâàðêîíèåâ

êàê â AA-, òàê è â pA-ñòîëêíîâåíèÿõ.

Èíòåíñèâíîå ìîäåëèðîâàíèå ïðîâîäèëîñü äëÿ èçó-

÷åíèÿ êîððåëÿöèé ÷àñòèö (ôåìòîñêîïèÿ). Ýêñïåðèìåí-

òàëüíûå äàííûå áóäóò èñïîëüçîâàòüñÿ äëÿ ïîëó÷åíèÿ

ñâåäåíèé î ïðîñòðàíñòâåííûõ ðàçìåðàõ èñòî÷íèêà

âûëåòà ÷àñòèö.
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tra-relativistic nucleus–nucleus collisions. Changes in

line-shape of resonances are expected in heavy-ion colli-

sions due to the dense medium influence (the predictions

are up to 450, 100 and 80 MeV for the width of �, 	 and 

mesons, respectively [4]) and as a result of partial chiral

symmetry restoration.

Heavy quarkonia production measurements in ion–ion

(A–A) collisions are very important for the quark–gluon

plasma (QGP) study. One of the predicted manifestations

of the QGP creation is the quarkonia production suppres-

sion due to the color screening of Q–Q interaction or the

destruction caused by the impact of thermal gluons. The

strength of the effect depends on the quarkonium binding

energy and the QGP temperature. Note that the cold nuclear

matter effects such as nuclear absorption and shadowing

are also suppressing the quarkonia yields in A–A as well as

in p–A collisions.

The extensive simulation is done to study the momen-

tum correlation of particles (femtoscopy). The data will be

used to extract the spatial extent of the particle-emitting

source.

The aim of the ALICE computing is to provide the col-

laboration with the framework, resources and software

needed to extract the physics content from the data collect-

ed by the experiment. The JINR ALICE team is responsible

for the organization of ALICE computing in all Russian in-

stitutes involved into ALICE. During the last years the

GRID-based ALICE network for data simulation and

analysis was under tests at JINR computing farm and other

Russian institutes.

The analysis of the first ALICE data for p–p interac-

tions at centre-of-mass energy 0.9 TeV started in 2009 and

is going on in 2010 at new larger energies, 2.36 and 7 TeV.

Figure 2 shows a typical ALICE event of high multiplicity

p–p interaction at 7 TeV (the largest accelerator energy at

the moment). These interactions, dominated by soft (i.e.,

small-momentum-transfer) processes, are useful to study
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Ðèñ. 2. Èçîáðàæåíèå ñîáûòèÿ ñ âûñîêîé ìíîæåñòâåííîñòüþ

äëÿ ðð-âçàèìîäåéñòâèÿ ïðè ýíåðãèè 7 ÒýÂ

Fig. 2. Display of a high-multiplicity event in a p–p interaction

at 7 TeV



Ñèñòåìà êîìïüþòèíãà ýêñïåðèìåíòà ALICE âêëþ-

÷àåò ñòðóêòóðó, ðåñóðñû è ïðîãðàììíîå îáåñïå÷åíèå,

íåîáõîäèìûå äëÿ èçâëå÷åíèÿ ôèçè÷åñêîé èíôîðìàöèè

èç äàííûõ, íàêîïëåííûõ â õîäå ýêñïåðèìåíòà. Ãðóïïà

ÎÈßÈ îòâåòñòâåííà çà îðãàíèçàöèþ êîìïüþòèíãà âî

âñåõ ðîññèéñêèõ èíñòèòóòàõ è óíèâåðñèòåòàõ, âîâëå-

÷åííûõ â ïðîåêò. Â òå÷åíèå ðÿäà ëåò ïðîâîäèëîñü òå-

ñòèðîâàíèå íà áàçå ãðèä-êîìïüþòåðíîé ñåòè ýêñïåðè-

ìåíòà ALICE äëÿ ìîäåëèðîâàíèÿ è àíàëèçà äàííûõ íà

êîìïüþòåðíîé ôåðìå ÎÈßÈ è â äðóãèõ ðîññèéñêèõ

èíñòèòóòàõ.

Àíàëèç ïåðâûõ ýêñïåðèìåíòàëüíûõ äàííûõ, ïîëó-

÷åííûõ íà óñòàíîâêå ALICE äëÿ ðð-âçàèìîäåéñòâèé

ïðè ýíåðãèè 0,9 ÒýÂ â ñèñòåìå öåíòðà ìàññ, áûë íà÷àò â

2009 ã. è ïðîäîëæàåòñÿ â 2010 ã. ïðè íîâûõ, áîëåå âûñî-

êèõ ýíåðãèÿõ — 2,36 è 7 ÒýÂ. Òèïè÷íîå ñîáûòèå, ïîëó-

÷åííîå äëÿ ðð-âçàèìîäåéñòâèÿ áîëüøîé ìíîæåñòâåí-

íîñòè ïðè ýíåðãèè 7 ÒýÂ, ïîêàçàíî íà ðèñ. 2.

Ýòè âçàèìîäåéñòâèÿ, â êîòîðûõ äîìèíèðóþò âêëà-

äû «ìÿãêèõ» (ò. å. ñ ìàëûìè ïîïåðå÷íûìè èìïóëüñàìè)

ïðîöåññîâ, ïîëåçíû äëÿ èçó÷åíèÿ ÊÕÄ â íåïåðòóðáà-

òèâíîì ðåæèìå è äëÿ ïðîâåðêè ôåíîìåíîëîãè÷åñêèõ

ìîäåëåé è ãåíåðàòîðîâ ñîáûòèé. Ïåðâûå ïóáëèêà-

öèè [5–7] ïîñâÿùåíû ãëîáàëüíûì õàðàêòåðèñòèêàì

ñòîëêíîâåíèé, à èìåííî ïëîòíîñòè ïî ïñåâäîáûñòðîòå

(�), dNch/d� è ðàñïðåäåëåíèþ ïî ìíîæåñòâåííîñòè ïåð-

âè÷íûõ çàðÿæåííûõ ÷àñòèö.

Óñòàíîâêà ALICE ñîñòîèò èç ìíîãèõ äåòåêòîðíûõ

ïîäñèñòåì, êîòîðûå äåòàëüíî îïèñàíû â ðàáîòå [8].

Ïåðâûé àíàëèç áàçèðîâàëñÿ, ãëàâíûì îáðàçîì, íà

êðåìíèåâîì ïèêñåëüíîì äåòåêòîðå (SPD), êîòîðûé

âêëþ÷àåò äâà ñëîÿ è ïåðåêðûâàåò îáëàñòü ïñåâäîáû-

ñòðîòû |�| < 2 è |�| < 1,4 äëÿ âíóòðåííåãî è âíåøíåãî

ñëîÿ ñîîòâåòñòâåííî. Èíôîðìàöèÿ îò äâóõ ñöèíòèëëÿ-

öèîííûõ ãîäîñêîïîâ (íàçâàííûõ VZERO-ñ÷åò÷èêàìè)

òàêæå áûëà èñïîëüçîâàíà êàê òðèããåðíàÿ äëÿ âûäåëå-

íèÿ ñîáûòèé è ïîäàâëåíèÿ ôîíà.

Ïåðâûå ðåçóëüòàòû ïî dNch/d� êàê ôóíêöèè �, ïî-

ëó÷åííûå ïðè ýíåðãèè â ñèñòåìå öåíòðà ìàññ 0,9 ÒýÂ,

ñðàâíèâàëèñü ñ ðåçóëüòàòàìè äðóãèõ ýêñïåðèìåíòîâ,

âêëþ÷àÿ CMS íà LHC. Òàêèå æå ðåçóëüòàòû, íî ïðè

ýíåðãèÿõ 2,36 è 7 ÒýÂ ñðàâíèâàëèñü ñ äàííûìè CMS

(ïðè 2,36 ÒýÂ) è ñ ïðåäñêàçàíèÿìè ðàçëè÷íûõ ìîäåëåé.
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QCD in the nonpertubative regime, and to constrain phe-

nomenological models and event generators.

The first publications [5–7] are dedicated to the global

characteristics of the collisions, namely to the pseudorapid-

ity (�) density, dNch/d�, and to the multiplicity distribution

of charged-primary particles.

The ALICE experiment consists of a large number of

detector subsystems which are described in detail in [8].

This first analysis is based mainly on data from the Silicon

Pixel Detector (SPD) which includes two cylindrical layers

and covers the pseudorapidity ranges | ��� � and | .���14

for the inner and outer layers, respectively. Information

from two scintillator hodoscopes (called VZERO counters)

was used also as a trigger for event selection and back-

ground rejection.

The first results for the dNch/d� as a function � ob-

tained at centre-of-mass energy 0.9 TeV were compared to

the results of other experiments including CMS in the LHC.

The same results but at energies of 2.36 and 7 TeV were

compared to the CMS one (at 2.36 TeV) and different mod-

el predictions. It has been found that all experimental re-

sults are consistent with each other. Besides, the data at

7 TeV are significantly higher than the values from the

model considered, with the exception of PYTHIA tune

ATLAS-CSC [9].

Figure 3 shows the centre-of-mass energy dependence

of the dNch/d� obtained in the | .��� 0 5 range from this ex-

periment and from other ones for inelastic events (INEL)

and for the ones with the subtracting of the single diffrac-

tion (NSD). The lines indicate the fit using a power-law de-

pendence on energy. One can see that the charged particle

density increases by a factor of near 1.5 in the energy region

of 2–7 TeV (from TEVATRON energy up to the largest

LHC one).

It was also shown that the so-called KNO scaling [10]

gives a reasonable description of the multiplicity distribu-

tions in the energy range of 0.2–2.36 TeV.
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Ðèñ. 3. Çàâèñèìîñòü çíà÷åíèé dNch/d� îò ýíåðãèè â ñèñòåìå

öåíòðà ìàññ

Fig. 3. Centre-of-mass energy dependence of the dNch/d�



Áûëî íàéäåíî, ÷òî âñå ýêñïåðèìåíòàëüíûå ðåçóëüòàòû

ñîâïàäàþò äðóã ñ äðóãîì è, êðîìå òîãî, ýêñïåðèìåí-

òàëüíûå äàííûå ïðè 7 ÒýÂ çíà÷èòåëüíî ïðåâûøàþò òå-

îðåòè÷åñêèå çíà÷åíèÿ, çà èñêëþ÷åíèåì ïîëó÷åííûõ èç

ãåíåðàòîðà PYTHIA ñ íàñòðîéêîé ïî ATLAS–CSC [9].

Íà ðèñ. 3 ïîêàçàíà çàâèñèìîñòü çíà÷åíèé dNch/d�
îò ýíåðãèè â ñèñòåìå öåíòðà ìàññ (â îáëàñòè |�| < 0,5),

íàéäåííûõ â ýòîì è äðóãèõ ýêñïåðèìåíòàõ äëÿ íåóïðó-

ãèõ ñîáûòèé (INEL) è ñîáûòèé áåç åäèíè÷íîé äèôðàê-

öèè (NSD). Ëèíèè ïðåäñòàâëÿþò ðåçóëüòàòû ôèòèðîâà-

íèÿ ñòåïåííîé çàâèñèìîñòüþ îò ýíåðãèè.

Âèäíî, ÷òî ïëîòíîñòü çàðÿæåííûõ ÷àñòèö óâåëè÷è-

âàåòñÿ ïðèìåðíî â 1,5 ðàçà â èíòåðâàëå ýíåðãèé 2–7 ÒýÂ

(îò ýíåðãèè òýâàòðîíà äî ìàêñèìàëüíîé ýíåðãèè LHC).

Áûëà òàêæå ïîêàçàíà âîçìîæíîñòü ðàçóìíîãî îïèñàíèÿ

ðàñïðåäåëåíèÿ ïî ìíîæåñòâåííîñòè çàðÿæåííûõ ÷à-

ñòèö â ðàìêàõ ïðåäñòàâëåíèÿ òàê íàçûâàåìîãî KNO-

ñêåéëèíãà [10] â îáëàñòè ýíåðãèé 0,2–2,36 ÒýÂ.

Ë. Á. Ïèêåëüíåð, Ñ. À. Êóëèêîâ

50 ëåò ñ ìîìåíòà ïóñêà
ïåðâîãî ÈÁÐ

Ñâîþ ñòàòüþ «Ðàçâèòèå è ïðèìåíåíèå â íàó÷íûõ

èññëåäîâàíèÿõ èìïóëüñíîãî ðåàêòîðà ÈÁÐ», îïóáëèêî-

âàííóþ â Ý×Àß â 1972 ã., È. Ì. Ôðàíê íà÷àë òàê: «Â

1970 ã. èñïîëíèëîñü 10 ëåò ñ òîãî âðåìåíè, êîãäà ðåàê-

òîð ÈÁÐ âïåðâûå äîñòèã èìïóëüñíîé êðèòè÷íîñòè. Äå-

ñÿòü ëåò — ýòî íåìàëûé ñðîê. Îí çàñòàâëÿåò îãëÿíóòüñÿ

íàçàä è ïîäóìàòü î òîì, íàñêîëüêî ïëîäîòâîðíûì áûë

ïóòü ïðèìåíåíèÿ èìïóëüñíîãî ðåàêòîðà ïåðèîäè÷åñêî-

ãî äåéñòâèÿ, … êàêîâû îñíîâíûå èòîãè ïðîéäåííîãî

ïóòè è êàêîâû äàëüíåéøèå ïåðñïåêòèâû» [1]. Ñïóñòÿ

åùå 40 ëåò ìû ãîòîâû ê ïóñêó ÷åòâåðòîãî ïîêîëåíèÿ èì-

ïóëüñíûõ áûñòðûõ ðåàêòîðîâ è ñ óäîâëåòâîðåíèåì

âñïîìèíàåì ïðîéäåííûé ïóòü è ïåðâûå øàãè â ýòîì íà-

ïðàâëåíèè. È âîò êàê âñå áûëî…

Ïðîåêò ðåàêòîðà ÈÁÐ íà÷àë ðàçðàáàòûâàòüñÿ â Ôè-

çèêî-ýíåðãåòè÷åñêîì èíñòèòóòå (ÔÝÈ) ïî èíèöèàòèâå

Ä. È. Áëîõèíöåâà â 1955 ã. Ñ 1957 ã. â ýòó ðàáîòó âêëþ-
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L. B. Pikelner, S. A. Culicov

Five Decades since the
Launch of the First IBR

In his article «The Development and Research Appli-

cation of Fast Pulsed Rector IBR» published in the journal

«Physics of Elementary Particles and Atomic Nucleus»

(PEPAN) in 1972, I. M. Frank wrote the following opening:

«A decade ago the reactor IBR reached its pulse criticality

for the first time. Ten years is quite a long period of time. It

makes us look back and think about the fruitful work that

has been done, the efficiency of application of the pulsed

reactor of periodic action, … main results and future per-

spectives» [1]. Now, forty years later, we are ready to

launch the fourth generation of fast pulse reactors, and we

think of the thorny path and the first steps of the reactor’s

development with great pleasure. Here is the story…

The development of the design of the IBR reactor was

first initiated by Professor D. I. Blokhintsev in 1955, at the

Institute for Physics and Power Engineering (IPPE). In

1957, JINR joined the project, and construction work and

preparation for experiments began. The creation of the IBR
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÷èëñÿ ÎÈßÈ, íà÷àëèñü ñòðîèòåëüíûå ðàáîòû è ïîäãî-

òîâêà ê ýêñïåðèìåíòàì. Ñîçäàíèå ðåàêòîðà ÈÁÐ, åãî

ïóñê è ïåðâûå ýòàïû îñâîåíèÿ ïðîâîäèëèñü Ëàáîðàòî-

ðèåé íåéòðîííîé ôèçèêè (ËÍÔ) ñîâìåñòíî ñ ÔÝÈ. Òå-

îðèÿ ðåàêòîðà ÈÁÐ áûëà ðàçðàáîòàíà È. È. Áîíäàðåíêî

è Þ. ß. Ñòàâèññêèì è, êàê ïîêàçàë ïóñê ÈÁÐ, âïîëíå

îïðàâäàëàñü.

Ïî ïðîåêòó ðåàêòîð ÈÁÐ áûë ïðåäíàçíà÷åí äëÿ ðà-

áîòû ïðè ñðåäíåé ìîùíîñòè 1 êÂò, ÷òî âî ìíîãîì îïðå-

äåëèëî êîíñòðóêöèþ. Â êîíöå 1960 ã. îí áûë äîâåäåí äî

ïðîåêòíîé ìîùíîñòè, è îäíîâðåìåííî íà íåéòðîííûõ

ïó÷êàõ íà÷àëèñü ôèçè÷åñêèå ýêñïåðèìåíòû. Îïòèìàëü-

íîé äëÿ êîíñòðóêöèè ðåàêòîðà (à íå äëÿ ôèçèêîâ, êîòî-

ðûå âñåãäà çàèíòåðåñîâàíû â ïîâûøåíèè ïîòîêà íåé-

òðîíîâ) îêàçàëàñü ìîùíîñòü 3 êÂò, îíà æå áûëà îñíîâ-

íîé äëÿ áîëüøèíñòâà ðàáîò. Ïðè ýòîì ðåàêòîð îáû÷íî

ðàáîòàë â ðåæèìå 5 èìï./ñ, à åãî ìãíîâåííàÿ ìîùíîñòü

â èìïóëüñå áûëà îêîëî 15 ÌÂò. Äëèòåëüíîñòü âñïûøêè

ðåàêòîðà (è ýòî íå áûëî íåîæèäàííûì) ñîñòàâëÿëà ïðè-

ìåðíî 50 ìêñ. Ïðè ïðîëåòíîé áàçå 1000 ì ýòî äàâàëî

ðàçðåøåíèå 0,05 ìêñ/ì.

Äëÿ òîãî âðåìåíè ÈÁÐ áûë íåïëîõèì, íî íå ðåêîðä-

íûì ïî ðàçðåøåíèþ ñïåêòðîìåòðîì ïî âðåìåíè ïðîëå-

òà. Â óñëîâèÿõ áûñòðîãî ïðîãðåññà ðàçðåøàþùåé ñïî-

ñîáíîñòè íåéòðîííûõ ñïåêòðîìåòðîâ ýòî îáñòîÿòåëü-

ñòâî ñ ñàìîãî íà÷àëà âûçûâàëî íåêîòîðóþ îçàáî÷åí-

íîñòü, ñòèìóëèðîâàâøóþ ïîèñêè ïóòåé ïîâûøåíèÿ èí-

òåíñèâíîñòè è ðàçðåøàþùåé ñïîñîáíîñòè ñïåêòðîìå-

òðà. Îíè, â êîíå÷íîì èòîãå, ïðèâåëè ê ñîçäàíèþ

óñêîðèòåëÿ ýëåêòðîíîâ, ñëóæàùåãî èíæåêòîðîì íåé-

òðîíîâ. Ïåðâîíà÷àëüíî ýòî áûë ìèêðîòðîí íà 30 ÌýÂ.

Óðàíîâàÿ ìèøåíü, áîìáàðäèðóåìàÿ ýëåêòðîíàìè, ïî-

ìåùàëàñü âíóòðè àêòèâíîé çîíû ðåàêòîðà, è â íåé ãåíå-

ðèðîâàëèñü ôîòîíåéòðîíû. Ðåàêòîð ðàáîòàë ïðè ýòîì â

ïîäêðèòè÷åñêîì ðåæèìå — â ðåæèìå áóñòåðà, óìíî-

æàâøåãî âñïûøêó íåéòðîíîâ â 100–200 ðàç. Âûáîð ìè-

êðîòðîíà â êà÷åñòâå èíæåêòîðà îáúÿñíÿëñÿ òåì, ÷òî ìè-

êðîòðîí ìîæíî áûëî ñîçäàòü â êîðîòêèé ñðîê è ðàçìå-

ñòèòü â èìåâøåìñÿ íàä çàëîì ðåàêòîðà ïîìåùåíèè. Ýòà

ðàáîòà áûëà âûïîëíåíà ñîâìåñòíî ñîòðóäíèêàìè Ëàáî-

ðàòîðèè íåéòðîííîé ôèçèêè è Èíñòèòóòà ôèçè÷åñêèõ

ïðîáëåì ÀÍ ÑÑÑÐ (ëàáîðàòîðèÿ Ñ. Ï. Êàïèöû), è â

1964 ã. èíæåêòîð áûë ââåäåí â äåéñòâèå. Äëèòåëüíîñòü

èìïóëüñà ðåàêòîðà ïðè ðàáîòå ñ èíæåêòîðîì ñîêðàòè-

ëàñü áîëåå ÷åì íà ïîðÿäîê. Ïðè 50 èìï./ñ äëèòåëüíî-

ñòüþ 3–4 ìêñ ñðåäíÿÿ ìîùíîñòü ðåàêòîðà ñîñòàâëÿëà

îêîëî 0,5 êÂò, ò. å. áûëà ïðèìåðíî â øåñòü ðàç ìåíüøå,

÷åì áåç èíæåêòîðà.

Ñ ëåòà 1968 ã. ðåàêòîð ÈÁÐ íà÷àëè ïðèìåíÿòü è â

ðåæèìå ðåäêèõ èìïóëüñîâ (1 èìïóëüñ â íåñêîëüêî ñå-
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reactor, its startup and first stages in its practical applica-

tion were carried out at the Frank Laboratory of Neutron

Physics in collaboration with IPPE.

The theory of the IBR reactor was developed by

I. I. Bondarenko and Yu.Ya. Stavissky, and as the startup of

the IBR reactor had shown, it proved to be correct.

According to the project, the IBR reactor was intended

for the work at an average power of 1 kW, and that very fac-

tor predetermined the design of the reactor. At the end of

1960, the reactor was brought to the designed power, and,

at the same time, physics neutron-beam experiments com-

menced. Later it turned out that the ideal power for the re-

actor (but not for physicists who are always interested in an

increased neutron flux) was 3 kW, and thus, that power was

mainly used for most work. The reactor used to work in the

5 pulses-per-second mode, and the instantaneous reactor

power in a pulse was about 15 MW. Reactor burst duration

(and it was not a surprise) was about 50 �s. At a path length

of 1000 m, it would yield a resolution of 0.05 �s/m. For

those times, the IBR represented a rather good but not a

record-breaking time-of-flight spectrometer. On the back-

ground of a fast progress of resolution of neutron spectrom-

eters, that fact raised some concern from the very beginning

that would encourage the scientists to search for the ways to

increase intensity and resolution of the spectrometer. Those

attempts resulted in creation of an electron accelerator that

assumed the role of neutron injector. Originally, it was a

microtron with energy up to 30 MeV. The uranium target

bombarded by electrons was placed inside the reactor core,

in which photoneutrons were generated. The reactor

worked in a subcritical mode, i.e., in booster mode, which

resulted in a 100–200 times increase of neutron burst. The

microtron was chosen as an injector because it was possible

to place it inside the room over the reactor and it could be

built within a short time period. That work was conducted

by the Frank Laboratory of Neutron Physics in collabora-

tion with the Institute for Physics Problems of the Acade-

my of Sciences of the USSR (the Laboratory of P. L. Ka-

pitza), and in 1964, the injector was put into operation.

The pulse length of the reactor that operated along with the

injector was reduced by more than one order. At 50 pulses/s

with a duration of 3–4 �s, the average power of the reactor

equaled approximately 0.5 kW, which was nearly 6 times

less than without the injector.

In summer of 1968, the IBR reactor started to work in a

rare pulse mode (1 pulse per several seconds). The average
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power was 6 kW and the instantaneous power achieved

1 million kW.

In 1968, a new, more advanced design of the reactor

was made ready. As a result, in August 1968, the operation

of the IBR reactor was stopped, and later on both the reac-

tor and the microtron were dismantled. On 10 June 1969 an

advanced analogue of IBR was put into operation.

Along with the work on the reactor upgrading, creation

of a more efficient injector started. It was carried out on the

basis of linear accelerator LUE-40 as an injector with an

energy of 40 MeV and a pulse length of about 1.5 �s. In

March 1970, a complex installation named IBR-30 was put

into operation. It worked alternately in two modes. In the

first, the so-called reactor mode the reactor power was

25 kW, the frequency was 5 GHz and the burst length was

about 70 �s. That mode was suitable for condensed matter

experiments with thermal neutrons. The second mode was

the work with an injector at a short neutron pulse (4 �s);

however, with an intensity loss by 3 times. That mode was

used in nuclear physics experiments in which resonance

separation was crucial.

The operation mechanism of the IBR reactor was quite

peculiar. It differs from conventional stationary and what

we call pulsed reactors, in which each subsequent pulse is

independent of the previous one. In the IBR reactor, the ir-

radiation pulse is ignited by delayed neutrons produced in

previous pulses, and it is necessary that the number of fis-

sions per pulse be sufficient to make up for losses in de-

layed neutrons emitters. For this purpose, quite definite

prompt neutron supercriticality, which is also called pulsed

criticality, is required.

The main purpose of the IBR reactor was to solve a

rather limited range of spectroscopic problems. Through-

out the years, however, a scope of questions has greatly ex-

panded. The enumeration of activities alone carried out at

the IBR reactor, as well as a vast scope of research, proves

the Frank Laboratory of Neutron Physics to be one of the

world’s key laboratories dedicated to neutron studies. The

discovery of ultracold neutrons [2, 3], first observations of

parity nonconservation violations in resonances [4], mea-

surements of magnetic moments of highly excited nuclear

states formed as a result of neutron capture, and numerous

spectroscopic measurements on a wide range of problems

belong to those activities.

At present, the IBR-2 reactor, whose modernization is

coming to an end, and IREN, which has just recently been

put into operation, represent main neutron sources at the

Frank Laboratory of Neutron Physics.
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êóíä) ïðè ñðåäíåé ìîùíîñòè 6 êÂò è ìãíîâåííîé, äî-

ñòèãàâøåé ìèëëèîíà êèëîâàòò. Â àâãóñòå 1968 ã., êîãäà

áûëà ïîäãîòîâëåíà íîâàÿ, áîëåå ñîâåðøåííàÿ êîí-

ñòðóêöèÿ ðåàêòîðà, ÈÁÐ áûë îñòàíîâëåí è äåìîíòèðî-

âàí, âêëþ÷àÿ è ìèêðîòðîí. Íà ìåñòå ñòàðîãî áûë ñìîí-

òèðîâàí íîâûé ðåàêòîð, ââåäåííûé â äåéñòâèå 10 èþíÿ

1969 ã.

Îäíîâðåìåííî ñ ðàáîòîé ïî óñîâåðøåíñòâîâàíèþ

ðåàêòîðà âåëèñü ðàáîòû ïî ñîçäàíèþ áîëåå ýôôåêòèâ-

íîãî èíæåêòîðà. Îí áûë ðåàëèçîâàí íà îñíîâå ëèíåé-

íîãî óñêîðèòåëÿ ËÓÝ-40 ñ ýíåðãèåé 40 ÌýÂ è äëèòåëü-

íîñòüþ èìïóëüñà îêîëî 1,5 ìêñ. Â ìàðòå 1970 ã. êîì-

ïëåêñíàÿ óñòàíîâêà, ïîëó÷èâøàÿ íàçâàíèå ÈÁÐ-30,

áûëà ââåäåíà â äåéñòâèå. Îíà ðàáîòàëà ïîïåðåìåííî â

äâóõ ðåæèìàõ. Â ïåðâîì, ðåàêòîðíîì ìîùíîñòü ñîñòàâ-

ëÿëà 25 êÂò, ÷àñòîòà — 5 Ãö è äëèíà âñïûøêè — îêîëî

70 ìêñ. Ýòîò ðåæèì áûë óäîáåí äëÿ ýêñïåðèìåíòîâ ïî

ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñ òåïëîâûìè íåéòðîíà-

ìè. Âòîðîé ðåæèì — ðàáîòà ñ èíæåêòîðîì ïðè êîðîò-

êîì èìïóëüñå íåéòðîíîâ (4 ìêñ), íî ñ ïîòåðåé èíòåí-

ñèâíîñòè â 3 ðàçà. Ýòîò ðåæèì ïðèìåíÿëñÿ â èññëåäîâà-

íèÿõ ïî ÿäåðíîé ôèçèêå, ãäå ñóùåñòâåííî áûëî

ðàçäåëåíèå ðåçîíàíñîâ.

Ìåõàíèçì ðàáîòû ðåàêòîðà ÈÁÐ âåñüìà ñâîåîáðà-

çåí. Îí îòëè÷àåòñÿ îò îáû÷íûõ ñòàöèîíàðíûõ ðåàêòî-

ðîâ è îò òåõ èìïóëüñíûõ ðåàêòîðîâ, â êîòîðûõ êàæäûé

ñëåäóþùèé èìïóëüñ íåçàâèñèì îò ïðåäûäóùåãî. Â ðå-

àêòîðå ÈÁÐ èìïóëüñ èçëó÷åíèÿ çàæèãàåòñÿ çàïàçäûâà-

þùèìè íåéòðîíàìè, ñîçäàííûìè â ïðåäûäóùèõ èì-

ïóëüñàõ, ïðè÷åì íåîáõîäèìî, ÷òîáû â èìïóëüñå ïðîèñ-

õîäèëî ñòîëüêî äåëåíèé, ñêîëüêî íåîáõîäèìî äëÿ

âîñïîëíåíèÿ óáûëè èçëó÷àòåëåé çàïàçäûâàþùèõ íåé-

òðîíîâ. Äëÿ ýòîãî òðåáóåòñÿ âïîëíå îïðåäåëåííàÿ íàä-

êðèòè÷íîñòü ïî ìãíîâåííûì íåéòðîíàì, êîòîðóþ ìû

íàçûâàåì èìïóëüñíîé êðèòè÷íîñòüþ.

Ðåàêòîð ÈÁÐ áûë ïîñòðîåí äëÿ ðåøåíèÿ ñðàâíè-

òåëüíî óçêîãî êðóãà ñïåêòðîñêîïè÷åñêèõ çàäà÷. Îäíàêî

çà èñòåêøèå ãîäû òåìàòèêà ðàáîò íà íåì âñå áîëåå è áî-

ëåå ðàñøèðÿëàñü. Òîëüêî ïåðå÷èñëåíèå ðàáîò, âûïîë-

íåííûõ íà ÈÁÐ, ïîçâîëÿåò ñêàçàòü, ÷òî ýòè èññëåäîâà-

íèÿ âûäâèíóëè ËÍÔ â ÷èñëî âåäóùèõ íåéòðîííûõ ëà-

áîðàòîðèé ìèðà. Ñþäà îòíîñÿòñÿ îòêðûòèå

óëüòðàõîëîäíûõ íåéòðîíîâ [2, 3], ïåðâûå íàáëþäåíèÿ

íàðóøåíèÿ ÷åòíîñòè â ðåçîíàíñàõ [4], èçìåðåíèÿ ìàã-

íèòíûõ ìîìåíòîâ âûñîêîâîçáóæäåííûõ ñîñòîÿíèé

ÿäåð, îáðàçóþùèõñÿ ïðè çàõâàòå íåéòðîíîâ, øèðîêèé

êðóã ñïåêòðîñêîïè÷åñêèõ èçìåðåíèé. Â íàñòîÿùåå âðå-

ìÿ íåéòðîííûå èñòî÷íèêè â ËÍÔ — ýòî ÈÁÐ-2, ìîäåð-

íèçàöèÿ êîòîðîãî çàâåðøàåòñÿ, è óñòàíîâêà ÈÐÅÍ,

âñòóïèâøàÿ â íà÷àëüíóþ ñòàäèþ çàïóñêà.
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Â. Â. Óæèíñêèé

40 ëåò èññëåäîâàíèé ðåëÿòèâèñòñêèõ
ÿäðî-ÿäåðíûõ âçàèìîäåéñòâèé â ÎÈßÈ

«Â àâãóñòå 1970 ã. áëàãîäàðÿ èíòåíñèâíîé è ñëà-

æåííîé ðàáîòå ýêñïëóàòàöèîííûõ îòäåëîâ ñèíõðîôàçî-

òðîíà ËÂÝ … óäàëîñü ïîëíîñòüþ îñóùåñòâèòü ðåæèì

óñêîðåíèÿ äåéòðîíîâ äî ýíåðãèè 11 ÃýÂ. Ïîêà åùå íè-

ãäå â ìèðå íå ñóùåñòâóþò äåéòðîííûå ïó÷êè áîëüøîé

èíòåíñèâíîñòè ïðè ñòîëü âûñîêîé ýíåðãèè. Óñêîðåíèå

äåéòðîíîâ äî ðåëÿòèâèñòñêèõ ýíåðãèé ÿâëÿåòñÿ êðóï-

íûì äîñòèæåíèåì óñêîðèòåëüíîé òåõíèêè è îòêðûâàåò

íîâûå ïåðñïåêòèâû â îáëàñòè ôèçèêè âûñîêèõ ýíåðãèé.

Äèðåêöèÿ è îáùåñòâåííûå îðãàíèçàöèè Ëàáîðàòîðèè

âûñîêèõ ýíåðãèé ïîçäðàâëÿþò êîëëåêòèâ ëàáîðàòîðèè

è îñîáåííî ñîòðóäíèêîâ îòäåëîâ ñèíõðîôàçîòðîíà ñ

ýòèì çàìå÷àòåëüíûì äîñòèæåíèåì… Ïðåäëîæåíèå

óñêîðèòü äåéòðîíû è àëüôà-÷àñòèöû íà äóáíåíñêîì

ñèíõðîôàçîòðîíå áûëî ñäåëàíî â 1967 ã. ãðóïïîé ñïå-

öèàëèñòîâ ËÂÝ (Þ. Ä. Áåçíîãèõ, Ë. Ï. Çèíîâüåâ,

Ã. Ñ. Êàçàíñêèé, À. È. Ìèõàéëîâ, Â. È. Ìîðîç,

Í. È. Ïàâëîâ, Ã. Ï. Ïó÷êîâ, È. Í. Ñåìåíþøêèí,

Ê. Â. ×åõëîâ)… Íà âûâåäåííîì ïó÷êå óæå ïðîâîäÿòñÿ

ïåðâûå îáëó÷åíèÿ ÿäåðíûõ ýìóëüñèé».

Ýòî îòðûâîê èç ñòàòüè äèðåêòîðà ËÂÝ À. Ì. Áàë-

äèíà «Íà ñèíõðîôàçîòðîíå ËÂÝ óñêîðåíû äåéòðîíû äî

ìàêñèìàëüíûõ ýíåðãèé», îïóáëèêîâàííîé â äóáíåí-

ñêîé ãàçåòå «Çà êîììóíèçì» îò 25 ñåíòÿáðÿ 1970 ã. 6 ÿí-

âàðÿ 1971 ã. â òîé æå ãàçåòå â ñòàòüå çàìåñòèòåëÿ äèðåê-

òîðà ËÂÝ À. À. Êóçíåöîâà «Íàó÷íûå óñïåõè èíòåðíà-

öèîíàëüíîãî êîëëåêòèâà» áûëî ñêàçàíî: «Áîëüøèì

óñïåõîì êîëëåêòèâà èíæåíåðîâ, òåõíèêîâ è ðàáî÷èõ ëà-

áîðàòîðèè â 1970 ã. ÿâèëîñü óñêîðåíèå íà ñèíõðîôàçî-

òðîíå äåéòðîíîâ äî ìàêñèìàëüíîé ýíåðãèè, à òàêæå

ïðîáíîå óñêîðåíèå ÿäåð ãåëèÿ». Íàêîíåö, Â. È. Ìîðîç

â ãàçåòå îò 26 ÿíâàðÿ 1971 ã., ïðèâåäÿ òåõíè÷åñêèå äåòà-

ëè óñêîðåíèÿ äåéòðîíîâ, óòî÷íèë: «Ïîñëå òùàòåëüíîé

íàñòðîéêè âñåõ ñèñòåì ñèíõðîôàçîòðîíà 5 ñåíòÿáðÿ
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V. V. Uzhinsky

40 Years of Relativistic Nucleus–Nucleus
Interactions Study at JINR

«In August 1970, the Laboratory of High Energies

managed to implement in full the mode of deuteron acceler-

ation up to an energy of 11 GeV, due to intense and unani-

mous work of the departments of the Synchrophasotron.

There have been no deuteron beams of high intensity ob-

tained in the world practice yet at such a high energy. Deu-

tron acceleration up to relativistic energies is a great

achievement in acceleration technique; it opens new oppor-

tunities in high energy physics. The directorate and public

organizations of the Laboratory of High Energies congratu-

late the laboratory community on the occasion, in particu-

lar, staff members of the Synchrophasotron departments…

The suggestion to accelerate deuterons and alpha particles

at the Dubna Synchrophasotron was made in 1967 by a

group of LHE specialists: Yu. Beznogikh, L. Zinoviev,

G. Kazansky, A. Mikhailov, V. Moroz, N. Pavlov,

G. Puchkov, I. Semenyushkin, K. Chekhlov… First

sessions of irradiation of nuclear emulsions have already

been held at the extracted beam».

It is an extract from the article by LHE Director

A. Baldin «Deuterons Have Been Accelerated up to Maxi-

mum Energy at the LHE Synchrophasotron» published in

issue 71 (1599) of the Dubna newspaper «Za Kommunism»

of 25 September 1970. On 6 January 1971, in issue 2

(1626) of the same newspaper, LHE Deputy-Director

A. Kuznetsov wrote in his article «Scientific Success of the

International Team»: «The acceleration of deuterons at the

Synchrophasotron up to the maximal energy, as well as a

test to accelerate helium nuclei, was a big success of the

community of engineers, technicians and workers of the
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1970 ã. áûë ïîëó÷åí ïó÷îê óñêîðåííûõ äåéòðîíîâ â

êîíöå öèêëà óñêîðèòåëÿ ñ èíòåíñèâíîñòüþ 0,9·1010

äåéòðîíîâ çà öèêë. Ìåñÿöåì ïîçæå óñêîðåííûå äåéòðî-

íû áûëè âûâåäåíû èç êàìåðû ñèíõðîôàçîòðîíà ìåòî-

äîì «áûñòðîãî âûâîäà», ðàçðàáîòàííîãî â îòäåëå ñèí-

õðîôàçîòðîíà (È. Á. Èññèíñêèé, Å. Ì. Êóëàêîâà è äð.),

è íà âûâåäåííîì ïó÷êå ãðóïïîé Ê. Ä. Òîëñòîâà áûëî

ïðîâåäåíî ïåðâîå îáëó÷åíèå ÿäåðíûõ ýìóëüñèé».

Òàêèì îáðàçîì, â ýòîì ãîäó èñïîëíÿåòñÿ 40 ëåò èñ-

ñëåäîâàíèé ðåëÿòèâèñòñêèõ ÿäðî-ÿäåðíûõ âçàèìîäåé-

ñòâèé â ÎÈßÈ! Õî÷åòñÿ ãîðÿ÷î ïîçäðàâèòü âåòåðàíîâ

ÎÈßÈ — íàó÷íûõ ñîòðóäíèêîâ, èíæåíåðîâ è òåõíè-

êîâ — ñ ýòîé çàìå÷àòåëüíîé äàòîé!

Ïåðâûì ðåçóëüòàòîì èññëåäîâàíèé â ðåëÿòèâèñò-

ñêîé ÿäåðíîé ôèçèêå ñòàëî îòêðûòèå êóìóëÿòèâíûõ ÷à-

ñòèö, çà êîòîðûì ïîñëåäîâàëî îòêðûòèå êîëëåêòèâíûõ

ïîòîêîâ ÷àñòèö â ñîóäàðåíèÿõ òÿæåëûõ ÿäåð íà óñêîðè-

òåëÿõ BNL (ÑØÀ) è GSI (Ãåðìàíèÿ). Áûëè îòêðûòû

ìóëüòèôðàãìåíòàöèÿ ÿäåð è ðàäèàëüíûé ïîòîê ôðàã-

ìåíòîâ. Îêàçàëîñü, ÷òî îñòàòî÷íûå ÿäðà, îáðàçóþùèå-

ñÿ â ðåëÿòèâèñòñêèõ ñîóäàðåíèÿõ, ðàñïàäàþòñÿ íà ìíî-

ãî êóñêîâ — ìóëüòèôðàãìåíòèðóþò, è âñå ýòè êóñêè

ðàäèàëüíî ðàçëåòàþòñÿ, ò. å. ïðîèñõîäèò êàê áû âçðûâ

ÿäåð-îñòàòêîâ.

Äðóãèì óäèâèòåëüíûì îòêðûòèåì áûëî îáíàðóæå-

íèå êàëîðèìåòðè÷åñêèõ ñâîéñòâ ýòèõ ÿäåð-îñòàòêîâ ñî-

òðóäíè÷åñòâîì ALADIN â GSI (1995 ã.). ßäðà-îñòàòêè

ïîäîáíû êàïëÿì âîäû. Òàê æå êàê è âîäà, îñòàòêè èìå-

þò îïðåäåëåííóþ òåìïåðàòóðó «êèïåíèÿ» ïîðÿäêà

5 ÌýÂ, íî â îòëè÷èå îò êàïåëü âîäû ÿäðà ðàñïàäàþòñÿ

íà ìíîãî ôðàãìåíòîâ. Äëÿ âîäû ýòî âîçìîæíî ïðè ñòðî-

ãî îïðåäåëåííûõ óñëîâèÿõ. Â 2003 ã. â ñîóäàðåíèÿõ

ÿäåð ñ ÿäðàìè íà óñêîðèòåëå RHIC BNL áûëà îòêðûòà

êâàðê-ãëþîííàÿ ïëàçìà, ñåé÷àñ àêòèâíî èññëåäóåìàÿ

ñîòðóäíè÷åñòâàìè STAR, PHENIX, PHOBOS,

BRAHMS, â êîòîðûõ óñïåøíî ðàáîòàþò ó÷åíûå

ÎÈßÈ.

Âûäâèíóòûé â ÎÈßÈ ïðîåêò NICA, íàöåëåííûé

íà èññëåäîâàíèÿ ÿäðî-ÿäåðíûõ âçàèìîäåéñòâèé â íàè-

áîëåå èíòåðåñíîé ñ ñîâðåìåííîé òî÷êè çðåíèÿ îáëàñòè

ýíåðãèé, ìîæåò ñòàòü äîñòîéíûì ïðååìíèêîì ýòèõ

ñëàâíûõ òðàäèöèé!
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laboratory in 1970». Finally, in issue 7 (1631) of the news-

paper of 26 January 1971, V. Moroz specified the follow-

ing, giving technical details of deuteron acceleration:

«After scrupulous adjustment of all systems of the Syn-

chrophasotron, a beam of accelerated deuterons was ob-

tained on 5 September at the end of a cycle with an intensity

of 0.9·1010 deuterons per cycle. A month later, accelerated

deuterons were extracted from the synchrophasotron cham-

ber (I. Issinsky, E. Kulakova, et al.), and the team of

K. Tolstov conducted the first irradiation of nuclear emul-

sions on the extracted beam».

Therefore, we celebrate today 40 years of research of

relativistic nucleus–nucleus interactions at JINR and in the

world! Let me congratulate heartily JINR veterans — re-

searchers, engineers and technicians — on this outstanding

date!

The first result of the study in the field of the relativis-

tic nuclear physics was the discovery of the cumulative par-

ticles. After that there was the discovery of the collective

flows of particles in collisions of heavy nuclei at the BNL

(USA) and GSI (Germany) accelerators. The nuclear mul-

tifragmentation and the radial flow of fragments were also

discovered. It was found out that residual nuclei created in

relativistic collisions decay into many pieces — fragment

into many nuclei. The pieces fly away radially, as if

explosions of the nuclear residuals take place.

Another surprising discovery was the finding of

the calorimetric properties of these nuclear residuals

by the ALADIN collaboration at GSI (1995). The nuclear

residuals are like drops of water. Like water, the residuals

have a definite «boiling» temperature of about 5 MeV, but

unlike the water drops they decay into many fragments. It is

possible for water under strictly specified conditions. In

2003 the quark–gluon plasma was discovered at the RHIC

accelerator in BNL in collisions of nuclei with nuclei. Now

it is under study by STAR, PHENIX, PHOBOS and

BRAHMS collaborations where JINR scientists are

successfully working.

The NICA project proposed at JINR with the aim to

study nucleus–nucleus interactions in the most interesting

energy region, from the modern point of view, can be a de-

cent successor of these glorious traditions!
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Å. À. Êðàñàâèí, Î. Â. Áåëîâ

Ìåõàíèçìû ìóòàöèîííîãî ïðîöåññà
ó áàêòåðèàëüíûõ êëåòîê ïðè äåéñòâèè
èçëó÷åíèé ñ ðàçíûìè ôèçè÷åñêèìè
õàðàêòåðèñòèêàìè

25 ëåò íàçàä ìåæäóíàðîäíîé ãðóïïîé ñîòðóäíèêîâ

ÎÈßÈ ïîä ðóêîâîäñòâîì ïðîôåññîðà Å. À. Êðàñàâèíà

áûëè íà÷àòû ðàáîòû ïî èçó÷åíèþ ëåòàëüíîãî è ìóòà-

ãåííîãî äåéñòâèÿ ðàçíûõ òèïîâ èçëó÷åíèé íà áàêòåðèè

è ïðåäïðèíÿòî èññëåäîâàíèå çàêîíîìåðíîñòåé è ìåõà-

íèçìîâ èíäóêöèè ïðÿìûõ è îáðàòíûõ ìóòàöèé ó êëåòîê

ïðîêàðèîò. Â ñîñòàâ ýòîé ãðóïïû âõîäèëè ðàäèîáèîëî-

ãè èç ðàçíûõ ñòðàí-ó÷àñòíèö ÎÈßÈ: Ñ. Êîçóáåê (×å-

õèÿ), Ì. Áîíåâ (Áîëãàðèÿ), Á. Òîêàðîâà (Ñëîâàêèÿ).

Â ðåçóëüòàòå èññëåäîâàíèé íà áàçîâûõ óñòàíîâêàõ

ÎÈßÈ áûëî óñòàíîâëåíî, ÷òî äîçîâàÿ çàâèñèìîñòü ÷à-

ñòîòû ìóòèðîâàíèÿ êëåòîê ïðè �-îáëó÷åíèè èìååò ëè-

íåéíî-êâàäðàòè÷íûé õàðàêòåð, êîòîðûé íå ìåíÿåòñÿ ñ

ðîñòîì ëèíåéíîé ïåðåäà÷è ýíåðãèè (ËÏÝ). Ïîêàçàíî,

÷òî îòíîñèòåëüíàÿ ãåíåòè÷åñêàÿ ýôôåêòèâíîñòü èçëó-

÷åíèé âîçðàñòàåò ñ óâåëè÷åíèåì ËÏÝ è îïèñûâàåòñÿ

êðèâîé ñ ëîêàëüíûì ìàêñèìóìîì. Ïîëîæåíèå ìàêñè-

ìóìà ýòîé çàâèñèìîñòè ñäâèíóòî â îáëàñòü ìåíüøèõ

ËÏÝ ïî ñðàâíåíèþ ñ àíàëîãè÷íîé çàâèñèìîñòüþ äëÿ

ëåòàëüíûõ ýôôåêòîâ îáëó÷åíèÿ. Â õîäå èññëåäîâàíèé

áûëî âûÿñíåíî, ÷òî ìóòàãåíåç, èíäóöèðîâàííûé èçëó-

÷åíèÿìè ñ ðàçíîé ËÏÝ, çàâèñèò îò ýôôåêòèâíîñòè ñè-

ñòåì ðåïàðàöèè êëåòîê è ðåøàþùàÿ ðîëü â íåì ïðèíàä-

ëåæèò SOS-ðåïàðàöèè. Ïîêàçàíî, ÷òî ïîâûøåíèå ãåíå-

òè÷åñêîé ýôôåêòèâíîñòè èçëó÷åíèé ñ ðîñòîì ËÏÝ

îáóñëîâëåíî óâåëè÷åíèåì âûõîäà ïîâðåæäåíèé ÄÍÊ,

ðåïàðèðóåìûõ ëèøü ñ ó÷àñòèåì ìóòàãåííîé âåòâè

SOS-ðåïàðàöèè. Óñòàíîâëåíî, ÷òî ãåííûå ìóòàöèè ó
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E. A. Krasavin, O. V. Belov

Mechanisms of the Mutation Process
in Bacterial Cells Induced by Radiations
with Different Physical Characteristics

Twenty-five years ago, an international group of

JINR’s scientists headed by Professor E. A. Krasavin start-

ed research on the lethal and mutagenic effect of different

types of radiation on bacteria and undertook an investiga-

tion into the regularities and mechanisms of the induction

of the forward and reverse mutations in prokaryote cells.

The group consisted of radiobiologists from some JINR

Member States: S. Kozubek (now the Czech Republic),

M. Bonev (Bulgaria), and B. Tokarova (now Slovakia).

Research carried out at JINR’s basic facilities showed that

the dose dependence of the frequency of cell mutations un-

der gamma irradiation has a linear quadratic dependence,

which does not change with increasing linear energy trans-

fer (LET). It was shown that the relative genetic effective-

ness of radiations increases with increasing LET and is

described by a curve with a local maximum. The location of

the maximum is shifted to lower LET compared to a similar

dependence for the lethal effects of radiation. It was found

that mutagenesis induced by radiations with different LET

depends on the efficiency of the cell repair systems, the de-

cisive role being played by SOS repair. It was shown that an

increase in the genetic effectiveness of radiations with an

increase in LET is determined by an increase in the yield of

DNA lesions that are repaired only with the involvement of

the mutagenic branch of SOS repair. It was established that

the gene mutations in prokaryotes are induced by the

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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ïðîêàðèîò èíäóöèðóþòñÿ îáëàñòüþ �-ýëåêòðîíîâ òðå-

êîâ òÿæåëûõ çàðÿæåííûõ ÷àñòèö è ðàçëè÷èÿ â ïîëîæå-

íèè ìàêñèìóìîâ çàâèñèìîñòè îòíîñèòåëüíîé áèîëîãè-

÷åñêîé ýôôåêòèâíîñòè (ÎÁÝ) îò ËÏÝ äëÿ ìóòàãåííûõ è

ëåòàëüíûõ ýôôåêòîâ îáëó÷åíèÿ îáóñëîâëåíû ðàçíûì

õàðàêòåðîì ïîâðåæäåíèé ÄÍÊ. Â ïåðâîì ñëó÷àå èìè

ÿâëÿþòñÿ ïðåèìóùåñòâåííî ïîâðåæäåííûå îñíîâàíèÿ,

âî âòîðîì — äâóíèòåâûå ðàçðûâû. Ïðîâåäåííûå èññëå-

äîâàíèÿ ïîêàçàëè, ÷òî áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü

èçëó÷åíèé ñ ðàçëè÷íîé ËÏÝ ïî èíäóêöèè ãåííûõ ìóòà-

öèé îïðåäåëÿåòñÿ îñîáåííîñòÿìè ìèêðîðàñïðåäåëåíèÿ

ýíåðãèè â ãåíåòè÷åñêèõ ñòðóêòóðàõ, ñîñòîÿíèåì ãåíîìà

è ýôôåêòèâíîñòüþ ñèñòåì ðåïàðàöèè. Âëèÿíèå áèîëî-

ãè÷åñêîãî ôàêòîðà íà ìóòàãåíåç çàâèñèìî îò ËÏÝ.

Ïðè ðåøåíèè ïðîáëåìû ãåíåòè÷åñêèõ ýôôåêòîâ

òÿæåëûõ çàðÿæåííûõ ÷àñòèö âàæíî èìåòü èíôîðìàöèþ

íå òîëüêî î ñóììàðíîì âûõîäå ðàçëè÷íîãî òèïà ìóòà-

öèé â îáëó÷åííûõ êëåòêàõ, èñêëþ÷èòåëüíûé èíòåðåñ

ïðåäñòàâëÿþò òàêæå äàííûå î ÷àñòîòå îáðàçîâàíèÿ ãåí-

íûõ è ñòðóêòóðíûõ ìóòàöèé. Ó êëåòîê âûñøèõ ýóêà-

ðèîò èçó÷åíèå äîçîâûõ çàâèñèìîñòåé âûõîäà òî÷êîâûõ

è ñòðóêòóðíûõ ìóòàöèé ïðè äåéñòâèè èîíèçèðóþùèõ

èçëó÷åíèé øèðîêîãî äèàïàçîíà ËÏÝ ÿâëÿåòñÿ âåñüìà

íåïðîñòîé çàäà÷åé, òðåáóþùåé ïðèâëå÷åíèÿ ñëîæíûõ

ìîëåêóëÿðíî-áèîëîãè÷åñêèõ ìåòîäîâ, âûïîëíåíèÿ

îãðîìíîãî îáúåìà ðàáîò. Â öèêëå ðàáîò äîêòîðà áèîëî-

ãè÷åñêèõ íàóê À. Â. Áîðåéêî áûëî ïðîâåäåíî äåòàëü-

íîå ñðàâíèòåëüíîå èññëåäîâàíèå çàêîíîìåðíîñòåé

îáðàçîâàíèÿ ãåííûõ è ñòðóêòóðíûõ ìóòàöèé ïðè äåé-

ñòâèè èçëó÷åíèé ðàçíîãî êà÷åñòâà íà êëåòêàõ áàêòåðèé

[1], ïîñêîëüêó ó áàêòåðèé õîðîøî èçó÷åíà ñòðóêòóð-

íî-ôóíêöèîíàëüíàÿ îðãàíèçàöèÿ ãåíåòè÷åñêîãî àïïà-

ðàòà, ïîëó÷åíû ðàçëè÷íûå ðåïàðàöèîííî-äåôèöèòíûå

ìóòàíòû.

Â ýêñïåðèìåíòàõ íà ðàçëè÷íûõ âèäàõ (Bacillus sub-

tilis, Escherichia coli) è øòàììàõ áàêòåðèé ïîêàçàíî, ÷òî

ÎÁÝ èîíèçèðóþùèõ èçëó÷åíèé ñ ðàçíûìè ôèçè÷åñêè-

ìè õàðàêòåðèñòèêàìè, îöåíèâàåìàÿ ïî ðàçëè÷íûì êðè-

òåðèÿì (ëåòàëüíîìó äåéñòâèþ, èíäóêöèè ãåííûõ è äå-

ëåöèîííûõ ìóòàöèé, òî÷íîé ýêñöèçèè òðàíñïîçîíîâ),

äåòåðìèíèðîâàíà îñîáåííîñòÿìè ïåðåäà÷è ýíåðãèè èç-

ëó÷åíèé, âëèÿþùèìè íà õàðàêòåð èíäóöèðóåìûõ ïî-

âðåæäåíèé ÄÍÊ, è ýôôåêòèâíîñòüþ ðàáîòû èíäóöè-

áåëüíûõ è êîíñòèòóòèâíûõ ñèñòåì ðåïàðàöèè êëåòîê.

Âîçðàñòàíèå îòíîñèòåëüíîé áèîëîãè÷åñêîé ýôôåêòèâ-

íîñòè òÿæåëûõ çàðÿæåííûõ ÷àñòèö îáóñëîâëåíî óâåëè-

÷åíèåì âûõîäà ïîâðåæäåíèé ÄÍÊ, ó÷àñòâóþùèõ â

ôîðìèðîâàíèè ðàäèàöèîííî-èíäóöèðîâàííûõ ýôôåê-

òîâ, è ïîâûøåíèåì ýôôåêòèâíîñòè èíäóöèáåëüíûõ ñè-

ñòåì ðåïàðàöèè. Áûëî óñòàíîâëåíî, ÷òî çàêîíîìåðíî-
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delta-electron region of heavy charged particle tracks, and

the differences between the locations of the maximums of

the relative biological effectiveness (RBE) dependence on

LET for mutagenic and lethal effects are determined by the

different character of DNA lesions. In the former case,

those are mainly damaged bases; in the latter, double-strand

breaks. These studies showed that, as regards gene muta-

tion induction, the biological effectiveness of radiations

with different LET is determined by the specifics of the

microdistribution of energy in genetic structures, the

condition of the genome, and the efficiency of repair

systems. The influence of the biological factor on

mutagenesis depends on LET.

To study the genetic effects of heavy charged particles,

it is necessary not only to have information on the total

yield of the mutations of different types in irradiated cells.

Also, data on the frequency of both gene and structure mu-

tations are extremely interesting. In higher eukaryote cells,

studying dose dependences of the point and structure muta-

tion yield under ionizing radiations in a wide linear energy

transfer (LET) range is a rather difficult task requiring ap-

plication of complicated molecular and biological methods

and a huge amount of work. In a cycle of research by Dr.

Biol. A. V. Boreyko, a detailed comparative study was per-

formed of the regularities in the formation of gene and

structure mutations in bacterial cells under radiations of

different quality [1], since the structure and functional or-

ganization of the genetic apparatus of bacteria had been

well studied and different repair-deficient mutants had

been obtained.

In experiments on different types of bacteria (Bacillus

subtilis and Escherichia coli) and bacterial strains, it was

shown that the biological effectiveness of ionizing radia-

tions with different physical characteristics on cells with

different genotypes evaluated by different criteria (the

lethal effect, induction of gene and deletion mutations, and

precise excision of transposons) is determined by the

specifics of radiation energy transfer, which influence the

character of the induced DNA damage, and by the efficien-

cy of the inducible and constitutive systems of cell repair.

An increase in the RBE of heavy charged particles is caused

by an increase in the yield of the DNA lesions participating

in the formation of the radiation-induced effects and by an

enhancement of the efficiency of the inducible systems of

repair. It was found that the regularities in the induction of

gene and deletion mutations in bacterial cells under radia-
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ñòè èíäóêöèè ãåííûõ è äåëåöèîííûõ ìóòàöèé â êëåò-

êàõ Escherichia coli ïðè äåéñòâèè èçëó÷åíèé øèðîêîãî

äèàïàçîíà ËÏÝ ðàçëè÷íû. Äëÿ ãåííûõ ìóòàöèé õàðàê-

òåðíà ëèíåéíî-êâàäðàòè÷íàÿ äîçîâàÿ çàâèñèìîñòü, âû-

õîä äåëåöèîííûõ ìóòàöèé ëèíåéíî ñâÿçàí ñ äîçîé îá-

ëó÷åíèÿ. Õàðàêòåð äîçîâûõ çàâèñèìîñòåé äëÿ ýòèõ òè-

ïîâ ìóòàöèé íå ìåíÿåòñÿ ñ âîçðàñòàíèåì ËÏÝ

èçëó÷åíèé. Âûÿâëåííûå îñîáåííîñòè äîçîâûõ êðèâûõ

ìóòàãåíåçà äëÿ ãåííûõ è äåëåöèîííûõ ìóòàöèé îáóñëî-

âëåíû ðàçíûì õàðàêòåðîì ïîâðåæäåíèé ÄÍÊ, âîâëåêà-

åìûõ â ìóòàöèîííûé ïðîöåññ, è ó÷àñòèåì ðàçíûõ ñè-

ñòåì ðåïàðàöèè â îáðàçîâàíèè òî÷êîâûõ è ñòðóêòóðíûõ

ìóòàöèé. Óñòàíîâëåíî, ÷òî òÿæåëûå çàðÿæåííûå ÷àñòè-

öû â øèðîêîì äèàïàçîíå ËÏÝ èíäóöèðóþò ýêñöèçèþ

òðàíñïîçîíîâ ó êëåòîê Escherichia coli. Ïîêàçàíî, ÷òî

ïðîöåññ ýêñöèçèè ìîáèëüíûõ ýëåìåíòîâ, äåëåöèîííûé

ïî ìîëåêóëÿðíîé ïðèðîäå, îïðåäåëÿåòñÿ ýôôåêòèâíî-

ñòüþ ôóíêöèîíèðîâàíèÿ ãåíîâ rec-ñåìåéñòâà, ó÷àñòâó-

þùèõ â èíäóöèáåëüíîé SOS-ðåïàðàöèè. Ïîêàçàíî, ÷òî

ìàêñèìàëüíûå çíà÷åíèÿ îòíîñèòåëüíîé áèîëîãè÷åñêîé

ýôôåêòèâíîñòè èçëó÷åíèé ïî êðèòåðèþ ëåòàëüíîãî

äåéñòâèÿ, èíäóêöèè ãåííûõ è äåëåöèîííûõ ìóòàöèé íå

èíâàðèàíòíû è âàðüèðóþòñÿ â ïðåäåëàõ

20–100 êýÂ/ìêì. Ðàçëè÷èÿ â ïîëîæåíèè ìàêñèìóìîâ

çàâèñèìîñòåé äëÿ èçó÷åííûõ ðàäèàöèîííî-ãåíåòè÷å-

ñêèõ ýôôåêòîâ îïðåäåëÿþòñÿ ðàçëè÷íûì òèïîì ïîâðå-

æäåíèé ÄÍÊ, ó÷àñòâóþùèõ â ìóòàöèîííîì ïðîöåññå.

Íà îñíîâå ïîëó÷åííûõ ýêñïåðèìåíòàëüíûõ ìàòåðèàëîâ

À. Â. Áîðåéêî áûëà ïðåäëîæåíà ìîëåêóëÿðíàÿ ìîäåëü

îáðàçîâàíèÿ ãåííûõ ìóòàöèé â êëåòêàõ Escherichia coli

ïðè äåéñòâèè èçëó÷åíèé. Ïîêàçàíî, ÷òî öåíòðàëüíûì

ìåõàíèçìîì â ýòîì ïðîöåññå ÿâëÿåòñÿ ôîðìèðîâàíèå

èíäóöèáåëüíîãî ìóëüòèôåðìåíòíîãî êîìïëåêñà, âêëþ-

÷àþùåãî ÄÍÊ-ïîëèìåðàçó V (Umu D2C), RecA-ïðîòåà-

çó, SSB-áåëêè, ñóáúåäèíèöû ÄÍÊ-ïîëèìåðàçû III, îñó-

ùåñòâëÿþùåãî îøèáî÷íûé ñèíòåç ÄÍÊ íà ïîâðåæäåí-

íîé ìàòðèöå.

Ðåçóëüòàòû âûïîëíåííûõ ýêñïåðèìåíòàëüíûõ èñ-

ñëåäîâàíèé ïîçâîëèëè ïåðåéòè ê ìàòåìàòè÷åñêîìó

îïèñàíèþ èíäóöèðîâàííîãî ìóòàöèîííîãî ïðîöåññà â

áàêòåðèàëüíûõ êëåòêàõ. Ñîòðóäíèêîì ËÐÁ Î. Â. Áåëî-

âûì íà áèîëîãè÷åñêîì ôàêóëüòåòå ÌÃÓ áûëà óñïåøíî

çàùèùåíà êàíäèäàòñêàÿ äèññåðòàöèÿ íà òåìó «Ìàòåìà-

òè÷åñêîå ìîäåëèðîâàíèå èíäóöèðîâàííîãî ìóòàöèîí-

íîãî ïðîöåññà â êëåòêàõ Escherichia coli ïðè äåéñòâèè

óëüòðàôèîëåòîâîãî èçëó÷åíèÿ». Â äàííîé ðàáîòå âïåð-

âûå â ðàìêàõ îäíîãî ìîäåëüíîãî ïîäõîäà ïðîñëåæåí

âåñü ïóòü îò âîçíèêíîâåíèÿ ïåðâè÷íîãî ïîâðåæäåíèÿ

ñòðóêòóðû ÄÍÊ äî çàêðåïëåíèÿ åãî â ìóòàöèþ [2, 3].

Îïèñàíèå ïðîöåññà îòâåòà êëåòêè íà ïîâðåæäàþùåå
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tions in a wide LET range are different. A linear-quadratic

dose dependence is typical of the gene mutations, while

deletion mutation yield is linearly related to the irradiation

dose. The character of the dose dependences for these types

of mutations does not change with increasing LET. The ob-

served specifics of the dose dependences of mutagenesis

for the gene and deletion mutations are determined by the

different character of the DNA lesions involved in the mu-

tation process and by the participation of different repair

systems in the formation of the point and structure muta-

tions. It was established that heavy charged particles in a

wide LET range induce the excision of transposons in Es-

cherichia coli cells. It was shown that the process of the ex-

cision of the mobile elements, which is of the deletion type

in its molecular nature, is determined by the functioning ef-

ficiency of the rec family genes participating in inducible

SOS repair. It was shown that the maximal values of the

RBE of radiations in terms of the lethal effect and induction

of gene and deletion mutations are not invariant and vary in

the range of 20–100 keV/�m. The differences in the loca-

tion of the maximums of the studied radiation genetic ef-

fects are determined by different types of DNA lesions par-

ticipating in the mutation process. Based on the experimen-

tal results obtained by Dr. A. V. Boreyko, a molecular mod-

el was proposed of the formation of gene mutations in Es-

cherichia coli cells under radiations. It was shown that the

main mechanism of this process consists in the formation of

an inducible multi-enzyme complex which includes DNA

polymerase V (Umu D2C), the RecA protease, SSB pro-

teins, and DNA polymerase III subunits. This complex per-

forms an erroneous DNA synthesis on a damaged matrix.

The results of these experiments allowed a mathemati-

cal description to be developed of the induced mutation

process in bacterial cells. O. V. Belov, a scientist of the

Laboratory of Radiation Biology, JINR, defended at the Bi-

ology Faculty of Moscow State University a Candidate of

Biological Sciences’ thesis entitled «Mathematical Model-

ing of the Ultraviolet-Induced Mutation Process in Es-

cherichia coli Bacterial Cells». In this work, the whole

chain is tracked within one model approach — from the ap-

pearance of a primary DNA structure lesion to its fixation

as a mutation [2, 3]. The description of the cell response to a

damaging exposure is done in terms of modeling complex

genetic networks. The description is based on the idea that

the mutagenic branch of SOS repair, which is error-prone,

plays the decisive role in fixing pre-mutational DNA le-
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âîçäåéñòâèå âûïîëíåíî â òåðìèíàõ ìîäåëèðîâàíèÿ

ñëîæíûõ ãåíåòè÷åñêèõ ñåòåé. Â îñíîâó ïîëîæåíî ïðåä-

ñòàâëåíèå î ðåøàþùåé ðîëè ìóòàãåííîé, ñêëîííîé ê

îøèáêàì âåòâè SOS-ðåïàðàöèè â ôèêñàöèè ïðåìóòàöè-

îííûõ ïîâðåæäåíèé ÄÍÊ â òî÷êîâûå ìóòàöèè. Îñíîâ-

íîé çàäà÷åé âûïîëíåííîé ðàáîòû ÿâëÿëàñü ðàçðàáîòêà

ìîäåëüíûõ ïðåäñòàâëåíèé, ñïîñîáíûõ äàòü êîëè÷å-

ñòâåííóþ îöåíêó ïðîöåññà çàêðåïëåíèÿ ïðåìóòàöèîí-

íûõ ïîâðåæäåíèé â âèäå ãåííîé ìóòàöèè. Öåëü òàêîãî

ïîäõîäà — ïîíèìàíèå áèîëîãè÷åñêîãî ïîâåäåíèÿ ïðî-

öåññà ìóòàãåííîé ðåïàðàöèè íà ñèñòåìíîì óðîâíå ÷å-

ðåç ôîðìàëèçàöèþ ìåõàíèçìà âíóòðèêëåòî÷íûõ âçàè-

ìîäåéñòâèé. Â õîäå èññëåäîâàíèÿ áûëà ïîñòðîåíà ìî-

äåëü, îïèñûâàþùàÿ äèíàìèêó êîíöåíòðàöèé ïðîäóêòîâ

ãåíîâ umuD è umuC, äèìåðèçîâàííûõ ïðîäóêòîâ ãåíà

umuD, à òàêæå îñíîâíûõ ðåãóëÿòîðíûõ êîìïëåêñîâ

SOS-ñèñòåìû. Ïîëó÷åíû çàâèñèìîñòè êîíöåíòðàöèé

áåëêîâ LexA, RecA, RecA*, UmuD, UmuC, UmuD îò

âðåìåíè è ôëþåíñà ýíåðãèè óëüòðàôèîëåòîâîãî èçëó-

÷åíèÿ. Âïåðâûå ïðåäñêàçàíà äèíàìèêà äèìåðèçîâàí-

íûõ ïðîäóêòîâ ãåíà umuD è äâóõ ðåãóëÿòîðíûõ êîì-

ïëåêñîâ SOS-ñèñòåìû: UmuD2C è UmuDDC. Ðàññ÷è-

òàíà äèíàìèêà êîíöåíòðàöèè êîìïëåêñà Umu D2C

(ÄÍÊ-ïîëèìåðàçû V), èãðàþùåãî îñíîâíóþ ðîëü â ðåà-

ëèçàöèè èíäóöèðîâàííîãî ìóòàöèîííîãî ïðîöåññà êëå-

òîê Escherichia coli. Ïðîâåäåíî èññëåäîâàíèå ïîëó-

÷åííûõ ðåøåíèé. Îïðåäåëåíû ïîëîæåíèÿ ìàêñèìóìîâ

è ìèíèìóìîâ êîíöåíòðàöèè, à òàêæå âðåìåíà, íà êîòî-

ðûõ îíè íàáëþäàþòñÿ. Ïðîàíàëèçèðîâàíî ñìåùåíèå

ïîëîæåíèÿ ìàêñèìóìîâ è ìèíèìóìîâ âî âðåìåíè â çà-

âèñèìîñòè îò ôëþåíñà ýíåðãèè óëüòðàôèîëåòîâîãî èç-

ëó÷åíèÿ. Óêàçàíû âîçìîæíûå ìåõàíèçìû, îïðåäåëÿþ-

ùèå õàðàêòåð ïîëó÷åííûõ êðèâûõ è òðåõìåðíûõ ãðà-

ôèêîâ (ñì. ðèñóíîê). Òåîðåòè÷åñêèå ðåçóëüòàòû

íàõîäÿòñÿ â ñîãëàñèè ñ ýêñïåðèìåíòàëüíûìè äàííûìè.

Â õîäå ðàáîòû áûëà ïðåäëîæåíà ìàòåìàòè÷åñêàÿ ìî-

äåëü translesion-ñèíòåçà. Ïðîâåäåíî ñòàòèñòè÷åñêîå ìî-

äåëèðîâàíèå ïðîöåññà âîçíèêíîâåíèÿ ìóòàöèé ïðè ðå-

ïëèêàöèè ÄÍÊ ñ ó÷àñòèåì ìîäèôèöèðîâàííîãî ðåïëè-

êàöèîííîãî êîìïëåêñà, îáðàçóþùåãîñÿ â õîäå ðàáîòû

SOS-ñèñòåìû. Ïîëó÷åíû ðåøåíèÿ ìîäåëè transle-

sion-ñèíòåçà, ïðåäñòàâëÿþùèå ñîáîé ôóíêöèè ðàñïðå-

äåëåíèÿ âåðîÿòíîñòåé, õàðàêòåðèçóþùèå äèíàìèêó

âîçíèêíîâåíèÿ ìóòàöèé â ÄÍÊ ïðè ðåàëèçàöèè transle-

sion-ñèíòåçà. Ïîëó÷åíû çàâèñèìîñòè ñðåäíåãî ÷èñëà

ìóòàöèé îò âðåìåíè è ôëþåíñà ýíåðãèè óëüòðàôèîëå-

òîâîãî èçëó÷åíèÿ. Ìîäåëü translesion-ñèíòåçà èññëåäî-

âàíà ïðè äâóõ ãðàíè÷íûõ çíà÷åíèÿõ ïàðàìåòðà, õàðàê-

òåðèçóþùåãî ïðîöåññ ñèíòåçà ÄÍÊ íà íåïîâðåæäåííîé

ìàòðèöå ñ ó÷àñòèåì ñïåöèôè÷åñêîãî ðåïëèêàöèîííîãî
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sions as point mutations. The main task of this work was to

develop the model concepts that would be able to evaluate

quantitatively the process of fixing pre-mutational lesions

as a gene mutation. Such an approach is aimed at under-

standing the biological behavior of the mutagenic repair

process at the system level through a formalization of the

process of intracellular interactions. In this research, a

model was developed that describes the dynamics of the

concentrations of the umuD and umuC genes, dimerized

products of the umuD gene, and the main regulatory com-

plexes of the SOS system. Dependences are obtained of the

concentrations of the LexA, RecA, RecA*, UmuD, UmuC,

and UmuD' proteins on the ultraviolet irradiation duration

and energy fluence. For the first time, the dynamics is pre-

dicted of the dimerized products of the umuD gene and two

regulatory complexes of the SOS system: UmuD2C and

UmuDD'C. The dynamics is calculated of the Umu D2C

complex (DNA polymerase V), which plays the key role in

the induced mutation process in the Escherichia coli cells.

The obtained solutions are analyzed. The locations are de-

termined of the concentration maximums and minimums as

well as the times at which they are observed. A shift of the

locations of the maximums and minimums in time is ana-

lyzed depending on ultraviolet radiation fluence. Mecha-

nisms are suggested that underlie the character of the

obtained curves and three-dimensional graphs (figure). The

theoretical results are found to fit the experimental data.

A mathematical model of translesion synthesis was pro-

posed. A statistical modeling was conducted of mutation

formation during DNA replication involving the modified

replication complex, which is formed during the function-

ing of the SOS response system. Solutions are obtained of

the translesion synthesis model, which are represented as

probability distribution functions characterizing the dy-

namics of the formation of mutations in DNA during

translesion synthesis. Dependences are obtained of the av-

erage number of mutations on the ultraviolet irradiation du-

ration and energy fluence. The translesion synthesis model

is studied for two boundary values of the parameter de-

scribing the process of DNA synthesis on an undamaged

matrix involving the specific replication complex. A possi-

bility is shown of using the proposed model approaches in

describing the mutation frequency in isolated genes of Es-

cherichia coli bacteria. Using the regulatory lacI locus of

the lactose operon as an example, a method is shown of

constructing the curves of ultraviolet-induced mutagenesis
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êîìïëåêñà. Ïðîäåìîíñòðèðîâàíà âîçìîæíîñòü ïðèìå-

íåíèÿ ðàçðàáîòàííûõ ìîäåëüíûõ ïîäõîäîâ ê îïèñàíèþ

÷àñòîòû ìóòèðîâàíèÿ â îòäåëüíûõ ãåíàõ áàêòåðèé Es-

cherichia coli. Íà ïðèìåðå ðåãóëÿòîðíîãî lacI-ëîêóñà

ëàêòîçíîãî îïåðîíà ïîêàçàí ìåòîä íàõîæäåíèÿ êðèâûõ

ìóòàãåíåçà ïðè óëüòðàôèîëåòîâîì îáëó÷åíèè ñ ïîìî-

ùüþ ïîñòðîåííîé ìîäåëè. Ïðè îïðåäåëåííûõ çíà÷åíè-

ÿõ âõîäíûõ ïàðàìåòðîâ âûÿâëåíî ñîâïàäåíèå ðåçóëüòà-
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on the basis of the developed model. For some certain val-

ues of the input parameters, the modeling results fit the ex-

perimental data. A series of numerical experiments were

conducted to study the model sensitivity to parameter vari-

ation. The calculation results are analyzed.

Using the model to plan radiobiological experiments is

of great interest. It would allow a correct choice of experi-

mental parameters and prediction of experimental results.

The full cycle of experimental and theoretical research on

the mutagenic effect of radiations with different physical

characteristics on microorganisms repeatedly won the

JINR Prize and was published in the world’s leading

scientific journals.
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Áëîê-ñõåìà ìîäåëè èíäóöèðîâàííîãî ìóòàöèîííîãî ïðîöåññà â áàêòåðèàëüíûõ êëåòêàõ è ðåçóëüòàòû ðàñ÷åòîâ

A block diagram of the model of the induced mutation process in bacterial cells and calculation results



òîâ ìîäåëèðîâàíèÿ ñ ýêñïåðèìåíòàëüíûìè

äàííûìè. Ïðîâåäåíà ñåðèÿ ÷èñëåííûõ ýêñ-

ïåðèìåíòîâ ñ öåëüþ èññëåäîâàíèÿ ÷óâñòâè-

òåëüíîñòè ìîäåëè ê âàðèàöèè ïàðàìåòðîâ.

Ïðîàíàëèçèðîâàíû ðåçóëüòàòû ðàñ÷åòîâ.

Áîëüøîé èíòåðåñ ïðåäñòàâëÿåò èñïîëü-

çîâàíèå ìîäåëè ïðè ïëàíèðîâàíèè ðàäèî-

áèîëîãè÷åñêèõ ýêñïåðèìåíòîâ, ÷òî ïîçâî-

ëèò îñóùåñòâëÿòü êîððåêòíûé âûáîð ïàðà-

ìåòðîâ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé, à

òàêæå ïðîãíîçèðîâàòü îæèäàåìûå ðåçóëüòà-

òû ïðîâîäèìûõ ðàáîò. Âåñü öèêë ýêñïåðè-

ìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé

ìóòàãåííîãî äåéñòâèÿ èçëó÷åíèé ñ ðàçíûìè

ôèçè÷åñêèìè õàðàêòåðèñòèêàìè íà ìèêðî-

îðãàíèçìû áûë íåîäíîêðàòíî óäîñòîåí

ïðåìèé ÎÈßÈ è îïóáëèêîâàí â âåäóùèõ

ìåæäóíàðîäíûõ íàó÷íûõ æóðíàëàõ.

Í. À. Êîëòîâàÿ, Õ. Ò. Õîëìóðîäîâ

Ôóíêöèîíàëüíûé
è ñòðóêòóðíûé àíàëèç
æèçíåííî âàæíîé êèíàçû CDK

Â ãðóïïå ðàäèàöèîííîé ãåíåòèêè íèçøèõ ýóêàðèîò Ëàáîðàòî-

ðèè ðàäèàöèîííîé áèîëîãèè âåäóòñÿ ðàáîòû ïî èçó÷åíèþ ãåíåòè-

÷åñêîãî êîíòðîëÿ ÷óâñòâèòåëüíîñòè êëåòîê äðîææåé ê ðàäèàöèè.

Ñîâìåñòíî ñ Èíñòèòóòîì ìîëåêóëÿðíîé ãåíåòèêè ÐÀÍ áûëè âûäå-

ëåíû ìóòàöèè è îïðåäåëåíû ãåíû, ó÷àñòâóþùèå â ðåãóëÿöèè ðà-

äèî÷óâñòâèòåëüíîñòè è ãåíåòè÷åñêîé ñòàáèëüíîñòè. Ñðåäè íèõ

íàèáîëåå âàæíûìè îêàçàëèñü ãåíû CDC28, NET1 è HFI1, êîäèðóþ-

ùèå êîìïîíåíòû ôåðìåíòàòèâíûõ êîìïëåêñîâ (õèìè÷åñêè ìîäè-

ôèöèðóþùèå áåëêè-ñóáñòðàòû), êîòîðûå ó÷àñòâóþò â æèçíåííî

âàæíûõ êëåòî÷íûõ ïðîöåññàõ. Ïîêàçàíî ïëåéîòðîïíîå ïðîÿâëå-

íèå ìóòàöèé â ãåíå êëþ÷åâîãî ðåãóëÿòîðà ïðîõîæäåíèÿ êëåòî÷íîãî

öèêëà öèêëèí-çàâèñèìîé ïðîòåèíêèíàçû CDC28, íàðóøàþùèõ

ïðîõîæäåíèå êëåòî÷íîãî öèêëà, ðåïàðàöèþ è ÷åêïîéíò-êîíòðîëü,

÷òî âåäåò ê ïîâûøåíèþ ðàäèî÷óâñòâèòåëüíîñòè è âîçðàñòàíèþ

ìóòàãåíåçà [1]. Èçó÷åíèå ïëåéîòðîïíûõ ïðîÿâëåíèé äðîææåâûõ
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N. A. Koltovaya, Kh. T. Kholmurodov

Functional and Structural
Analysis of the Vitally Important
CDK Kinase

The Group of the Radiation Genetics of Lower Eukaryotes at the

Laboratory of Radiation Biology (LRB) studies the genetic control of

yeast cell radiosensitivity. In collaboration with the Institute of Molecu-

lar Genetics (the Russian Academy of Sciences), mutations were isolat-

ed and genes were determined which participate in the regulation of ra-

diosensitivity and genetic stability. Among them, the CDC28, NET1,

and HFI1 genes, which encode the components of the enzymatic com-

plexes (modifying chemically the substrate proteins), turned out to be

the most important. These complexes participate in essential cellular

processes. A pleiotropic manifestation of mutations was experimentally

observed in the gene of the key regulator of the cell cycle progression of

the cyclin-dependent protein kinase CDC28. These mutations disturb

the cell cycle progression, repair, and checkpoint control, and, as a con-
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ìóòàöèé cdc28 àêòóàëüíî, ïîñêîëüêó â êëåòêàõ

÷åëîâåêà íàðóøåíèÿ ôóíêöèîíèðîâàíèÿ ãîìîëîãè÷íîé

êèíàçû ïðèâîäÿò ê çëîêà÷åñòâåííîìó ïåðåðîæäåíèþ

êëåòîê.

Îäíèì èç ïåðñïåêòèâíûõ íàïðàâëåíèé èññëåäîâà-

íèé ãðóïïû ÿâëÿåòñÿ êîìïüþòåðíîå ìîäåëèðîâàíèå

ñòðóêòóðû äðîææåâîé êèíàçû CDC28 è ãîìîëîãè÷íîé

êèíàçû ÷åëîâåêà CDK2, îñóùåñòâëÿåìîå ñîâìåñòíî ñ

ñåêòîðîì êîìïüþòåðíîãî ìîäåëèðîâàíèÿ. Àíàëèç

ñòðóêòóðû áåëêà ïîçâîëÿåò äîïîëíèòü ãåíåòè÷åñêèå èñ-

ñëåäîâàíèÿ ïîíèìàíèåì òîãî, êàêèå èçìåíåíèÿ ñòðóê-

òóðû âûçûâàþò òå èëè èíûå ìóòàöèè è ïî÷åìó áåëîê

ôóíêöèîíèðóåò ìåíåå ýôôåêòèâíî. Êðîìå òîãî, ïî-

ñêîëüêó ïîëó÷àòü è èçó÷àòü ìóòàíòíûå ôîðìû êèíàçû

÷åëîâåêà çàòðóäíèòåëüíî, ìîæíî èñïîëüçîâàòü â êà÷å-

ñòâå ìîäåëüíîé ãîìîëîãè÷íóþ êèíàçó äðîææåé.

Àíàëèç êðèñòàëëè÷åñêèõ ñòðóêòóð êàòàëèòè÷åñêèõ

ñóáúåäèíèö êèíàç ïîêàçàë, ÷òî îíè èìåþò ñõîæóþ

ñòðóêòóðó (ðèñ. 1).

Êðèñòàëëè÷åñêàÿ ñòðóêòóðà êèíàçû ÷åëîâåêà

CDK2 õîðîøî èçó÷åíà è ñëóæèò ìîäåëüþ êèíàç, â òîì

÷èñëå è äëÿ äðîææåâîé êèíàçû CDC28. Áåëêîâàÿ ìîëå-

êóëà CDK2 ñîñòîèò èç îäíîé ïîëèïåïòèäíîé öåïè (298

àìèíîêèñëîò), îáðàçóþùåé êîìïàêòíóþ ñòðóêòóðó,

óïàêîâàííóþ â äâà «êóëàêà»: N-êîíöåâîé (îñò. 1–85),

ñâåðíóòûé â �-ëèñò, ñîñòîÿùèé èç 5 àíòèïàðàëëåëüíûõ

�-íèòåé (�1–�5) è åäèíñòâåííîé áîëüøîé ñïèðàëè

(�1), è áîëåå êðóïíûé Ñ-êîíöåâîé (îñò. 86–298), ïî

ïðåèìóùåñòâó ñîñòîÿùèé èç �-ñïèðàëåé. Êàòàëèòè÷å-

ñêàÿ àêòèâíîñòü ôåðìåíòà çàêëþ÷àåòñÿ â ïåðåäà÷å ôîñ-

ôàòíîé ãðóïïû ñ ìîëåêóëû ÀÒÔ íà áåëêîâóþ ìîëåêóëó

ñóáñòðàòà. Êèíàçíûé ñàéò ñâÿçûâàíèÿ ATÔ ëîêàëèçî-

âàí â ãëóáîêîé ùåëè ìåæäó «êóëàêàìè». Àêòèâíîñòü

êèíàçå ïðèäàåò ñâÿçûâàíèå ñî ñïåöèôè÷åñêèìè áåëêà-

ìè, òàê íàçûâàåìûìè öèêëèíàìè. Öèêëèí ñâÿçûâàåòñÿ

ñ îäíîé èç ñòîðîí êàòàëèòè÷åñêîé ùåëè, âçàèìîäåé-

ñòâóÿ ñ îáîèìè «êóëàêàìè» CDK2. Êàòàëèòè÷åñêàÿ

ñóáúåäèíèöà CDK2 èìååò äîìåí âáëèçè àìèíî-êîíöà

(�1-ñïèðàëü), èçâåñòíûé êàê ìîòèâ PSTAIRE (îñò.

45–56 — CDK2, îñò. 52–58 — CDC28). Ìóòàöèè â ýòîì

ó÷àñòêå íàðóøàþò ñâÿçûâàíèå ñ öèêëèíîì. Ò-ïåòëÿ

(îñò. 152–170 — CDÊ2), áëîêèðóþùàÿ âõîä â êàòàëèòè-

÷åñêóþ ùåëü â ìîíîìåðíîé íåàêòèâíîé ôîðìå êèíàçû,

òàêæå ñâÿçàíà ñ öèêëèíîì. Ýòî âçàèìîäåéñòâèå ìåíåå

ñèëüíîå ïî ñðàâíåíèþ ñ PSTAIRE, íî íåîáõîäèìî äëÿ

ñòàáèëèçàöèè êîìïëåêñà. Ïîëíàÿ àêòèâàöèÿ CDK

îáû÷íî òðåáóåò äâóõ ñîáûòèé — ñâÿçûâàíèÿ ñ öèêëè-

íàìè è ïîñëåäóþùåãî ôîñôîðèëèðîâàíèÿ (T160 ó

CDK2, Ò169 ó CDC28). Êàòàëèòè÷åñêèå îñòàòêè è Ò-ïå-

òëÿ CDK2 ïîäâåðãàþòñÿ ñèëüíûì êîíôîðìàöèîííûì
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sequence, they lead to higher radiosensitivity and increased

mutagenesis [1]. Research on the pleiotropic manifesta-

tions of the yeast cdc28 mutations is topical, because disor-

der in the functioning of a homologous kinase in human

cells results in their malignant transformation.

Modeling the structure of the yeast CDC28 kinase and

human homologous CDK2 kinase, which is conducted

jointly with the Computer Modeling Sector of the LRB,

presents a promising field of research. The analysis of the

protein structure allows genetic research to be added by un-

derstanding which kinds of structure changes lead to spe-

cific mutations and why the protein functions less efficient-

ly. Besides, as it is rather difficult to obtain and study mu-

tant forms of a human kinase, it is possible to use the

homologous yeast kinase as a model. An analysis of the

crystal structures of the catalytic subunits of kinases

showed that they have a similar structure (Fig. 1).

The crystal structure of the human CDK2 kinase is

well studied and used as a model of kinases, including the

yeast CDC28 kinase. CDK2 consists of one polypeptide

chain (298 amino acids), which forms a compact struc-

ture packed into two lobes: the N-terminal (res. 1–85),

which is folded into a � list that consists of five anti-

parallel � strands (�1–�5) and the only large coil (�1), and

the larger C-terminal one (res. 86–298), which consists

mainly of � coils. The catalytic activity of a ferment con-

sists in the transfer of the phosphate group from an ATP

molecule to the protein substrate. The kinase site of ATP

binding is localized in the deep cleft between the lobes. The

kinase is active when it is bound with specific proteins —

the so-called cyclins. A cyclin, as it is interacting with both

lobes of CDK2, gets bound with one of the sides of the cat-

alytic cleft. The CDK2 catalytic subunit has a domain near

its amino end (the �1 coil), which is known as the

PSTAIRE motif (res. 45–56: CDK2; res. 52–58: CDC28).

Mutations in this section disturb cyclin binding. The T loop

(res. 152–170: CDK2), which blocks the entrance to the

catalytic cleft in the non-active monomer form of the ki-

nase, is also bound with the cyclin. This interaction is

weaker than PSTAIRE but is necessary to stabilize the

complex. The full activation of CDK usually requires two

events: the kinase binding with cyclins followed by phos-

phorylation (T160 in CDK2 and T169 in CDC28). The cat-

alytic residues and the T loop of CDK2 undergo strong con-

formational changes as a result of the kinase binding with a

cyclin and T160 phosphorylation in the T loop. These



èçìåíåíèÿì â ðåçóëüòàòå ñâÿçûâàíèÿ ñ öèêëèíîì è ôîñ-

ôîðèëèðîâàíèåì Ò160 â Ò-ïåòëå. Ýòè èçìåíåíèÿ îòâåò-

ñòâåííû çà óâåëè÷åíèå àêòèâíîñòè â 40 000 ðàç. Àêòè-

âàöèÿ êèíàçû ïðîèñõîäèò â ðåçóëüòàòå êîíôîðìàöèîí-

íûõ èçìåíåíèé â PSTAIRE-ñïèðàëè, ïðèâîäÿùèõ ê

ñäâèãó àêòèâíûõ îñòàòêîâ, îäíîâðåìåííî ñî çíà÷èòåëü-

íûì ïðîäâèæåíèåì Ò-ïåòëè, âûñâîáîæäàþùåìó êàòà-

ëèòè÷åñêóþ ùåëü. Âçàèìîäåéñòâèå öèêëèí–Ò-ïåòëÿ

òàêæå âûçûâàåò èçìåíåíèå ïîëîæåíèÿ Ò160, äåëàÿ åãî

áîëåå äîñòóïíûì ñóáñòðàòîì äëÿ ôîñôîðèëèðîâàíèÿ

êèíàçîé ÑÀÊ. Ïîäàâëåíèå àêòèâíîñòè êèíàçû ïðîèñõî-

äèò ïðè ñâÿçûâàíèè ñ áåëêàìè-èíãèáèòîðàìè (CKI) è

èíãèáèðóþùåì ôîñôîðèëèðîâàíèè (T14 è Y15 ó

CDK2, T18 è Y19 ó CDC28). Òàêèì îáðàçîì, êàòàëèòè-

÷åñêàÿ ñóáúåäèíèöà CDK ó÷àñòâóåò â ìíîãî÷èñëåííûõ

áåëîê-áåëêîâûõ âçàèìîäåéñòâèÿõ: CDK–ñóáñòðàòû,

CDK–öèêëèíû, CDK–êèíàçû (ôîñôîðèëèðóþùèå

Ò169 è Y19, CAK è SWEI ñîîòâåòñòâåííî), CDK–ôîñ-
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changes are responsible for a 40,000-fold increase in ki-

nase activity. The kinase is activated as a result of confor-

mational changes in the PSTAIRE coil, which lead to a shift

in the active residues simultaneously with a significant ad-

vancement of the T loop opening the catalytic cleft. The in-

teraction between the cyclin and T loop also leads to a

change in the T160 position, making it a more available

substrate for phosphorylation by the CAK kinase. Kinase

activity is suppressed when it gets bound with inhibitor

proteins (CKI) and under inhibiting phosphorylation (T14

and Y15 in CDK2; T18 and Y19 in CDC28). Thus, the cat-

alytic subunit of CDK participates in numerous protein–

protein interactions involving CDK substrates, CDK cy-

clins, CDK kinases (phosphorylating T169 and Y19: CAK

and SWEI, respectively), CDK phosphatases (dephospho-

rylating Y19: MIH1), CDK inhibitor (CKI), and, finally,

CDK–ATP. Besides, it is known that the catalytic subunit of

the CDC28 kinase also interacts with CKS1 gene product.

This complex is detected in the promoter region, and

CDC28 kinase activity is not needed for its functioning.
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Ðèñ. 1. Ìîäåëü êèíàçû CDK2 è öèêëèíà À. Óêàçàíû ïîçèöèè èññëåäóåìûõ àìèíîêèñëîòíûõ îñòàòêîâ G16 â G-ïåòëå ìàëîãî äîìå-

íà, R274 â áîëüøîì äîìåíå è Ò160 â Ò-ïåòëå áîëüøîãî äîìåíà êèíàçû

Fig. 1. A model of the CDK2 kinase and cyclin A. The positions are shown of the studied amino acid residues G16 in the G loop of the small

lobe, R274 in the large lobe, and T160 in the T loop of the large lobe of the kinase



ôàòàçû (äåôîñôîðèëèðóþùàÿ Y19–MIH1), CDK–èíãè-

áèòîð (CKI) è, íàêîíåö, CDK–ÀÒÔ. Êðîìå òîãî,

èçâåñòíî, ÷òî êàòàëèòè÷åñêàÿ ñóáúåäèíèöà êèíàçû

CDC28 âçàèìîäåéñòâóåò åùå ñ ïðîäóêòîì ãåíà CKS1.

Ýòîò êîìïëåêñ îáíàðóæèâàåòñÿ â ïðîìîòîðíîé îáëàñ-

òè, è äëÿ åãî ôóíêöèîíèðîâàíèÿ íå íóæíà êèíàçíàÿ àê-

òèâíîñòü CDC28.

Â íàøèõ èññëåäîâàíèÿõ èñïîëüçîâàíû àìèíîêè-

ñëîòíûå çàìåíû, èìåþùèå ïëåéîòðîïíûå ïðîÿâëåíèÿ â

äðîææåâûõ êëåòêàõ cdc28-srm [Gly20Ser] è ñdc28-13

[Arg283Gln]. Ìóòàöèÿ cdc28-srm ïðåäñòàâëÿåò ñîáîé

çàìåíó òðåòüåãî ãëèöèíà â êîíñåðâàòèâíîé ïîñëåäîâà-

òåëüíîñòè GxGxxG â òàê íàçûâàåìîé G-áîãàòîé ïåòëå â

ìàëîì äîìåíå êèíàçíîé ñóáúåäèíèöû è ðàñïîëàãàåòñÿ

íàïðîòèâ Ò-ïåòëè â áîëüøîì äîìåíå êèíàçíîé ñóáúåäè-

íèöû. Ìóòàöèÿ ñdc28-13 ëîêàëèçîâàíà â áîëüøîì äî-

ìåíå êèíàçû è óäàëåíà îò ó÷àñòêà âçàèìîäåéñòâèÿ ñ

öèêëèíîì è ÀÒÔ. Íåñìîòðÿ íà óñòàíîâëåííóþ

âàæíîñòü, ðîëü G- è Ò-ïåòåëü èçó÷åíà íåäîñòàòî÷íî.

Â ïðîöåññå ÌÄ-ìîäåëèðîâàíèÿ ñòðóêòóðû êèíàçû

÷åëîâåêà CDK2 (íàòèâíûé áåëîê: ìîäåëü I) ñ çàìåíàìè

ñîîòâåòñòâóþùèõ àìèíîêèñëîò CDK2-Gly16Ser (ìó-

òàíòíûé áåëîê: ìîäåëü II) è CDK-Arg284Gln (ìóòàíò-

íûé áåëîê: ìîäåëü III) àíàëèçèðîâàëè íàíîñåêóíäíóþ

äèíàìèêó äâèæåíèÿ êîìïëåêñà CDK2/öèêëèí À/ATÔ.

Íà ðèñ. 2 ïðèâåäåíû âàæíûå ñòðóêòóðíûå ýëåìåíòû

ñòàáèëèçèðîâàííîé êèíàçû äëÿ íàòèâíîé è ìóòàíòíûõ

ôîðì. Âèäíî, ÷òî ôîðìà è ëîêàëèçàöèÿ Ò-ïåòëè

(Thr160), G-ïåëè (Gly/Ser16) è PSTAIRE-ïîñëåäîâà-

òåëüíîñòè ðàçëè÷àþòñÿ âî âñåõ òðåõ ôîðìàõ. Òàêèì

îáðàçîì, ïîêàçàíî âëèÿíèå èññëåäóåìûõ àìèíîêèñëîò

íà êîíôîðìàöèþ êèíàçû CDK2, ïðîÿâëÿþùååñÿ â

âîçðàñòàíèè ðàññòîÿíèÿ ìåæäó G- è Ò-ïåòëÿìè â

ñîîòâåòñòâóþùèõ ìóòàíòíûõ ôîðìàõ.
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In our research, amino acid substitutions have been

used that have pleiotropic manifestations in cdc28-srm

[Gly20Ser] and ñdc28-13 [Arg283Gln] yeast cells. The

cdc28-srm mutation consists in replacing the third glycine

in the conservative sequence GxGxxG in the so-called

G-rich loop in the small domain of the kinase subunit and is

located against the T loop of the large domain of the kinase

subunit. The cdc28-srm mutation is localized in the large

domain of the kinase and is held away from the site of ki-

nase interaction with a cyclin and ATP. Despite the estab-

lished importance, the role of the G and T loops is poorly

studied.

In molecular dynamics modeling of the human CDK2

kinase structure (the native protein: model I) with substitu-

tions for the respective amino acids: CDK2-Gly16Ser (a

mutant protein: model II) and CDK-Arg284Gln (a mutant

protein: model III), the nanosecond dynamics was studied

of the CDK2/cyclin A/ATP complex progression. Figure 2

shows important structure elements of a stabilized kinase in

its native and mutant forms. It is seen that the shape and lo-
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Ðèñ. 2. Ñòðóêòóðà íàòèâíîé (ìîäåëü I) è ìóòàíòíûõ (ìîäåëè II è III) ôîðì êèíàçû

Fig. 2. The structure of the native (model I) and mutant (models II and III) kinase forms



Ïîëó÷åííûå ðåçóëüòàòû ïîêàçûâàþò, ÷òî ìóòàöèè

äåñòàáèëèçèðóþò ëîêàëüíóþ ñòðóêòóðó â îáëàñòè Ò-ïå-

òëè. Ìóòàöèÿ Arg284 � Gln284 â óäàëåííîé Ñ-êîíöå-

âîé îáëàñòè èìååò áîëåå âûðàæåííûé ýôôåêò è ïðèâî-

äèò ê ðàçðûõëåíèþ ñòðóêòóðû êèíàçû ÑDK2 è óâåëè÷å-

íèþ ðàññòîÿíèÿ ìåæäó G- è Ò-ïåòëÿìè [2, 3]. Îòìåòèì,

÷òî èññëåäîâàíèÿ ÷åòâåðòè÷íîé ñòðóêòóðû íàòèâíîãî è

ìóòàíòíûõ áåëêîâûõ êîìïëåêñîâ CDK2 ÿâëÿþòñÿ ïåð-

ñïåêòèâíûìè ñ òî÷êè çðåíèÿ äèçàéíà ëåêàðñòâ. Íàäî

èìåòü â âèäó, ÷òî âûÿâëåííûå ñòðóêòóðíûå èçìåíåíèÿ

CDK2 ìîãóò èìåòü áîëåå âûðàæåííûé õàðàêòåð ó ìó-

òàíòíûõ ôîðì äðîææåâîé êèíàçû CDC28, äëÿ êîòîðûõ

è áûëî ïîêàçàíî ôåíîòèïè÷åñêîå ïðîÿâëåíèå. Ïîýòîìó

âåäóòñÿ ðàáîòû ïî ïðÿìîìó ìîäåëèðîâàíèþ äðîææå-

âîé êèíàçû è ñîîòâåòñòâóþùèõ ìóòàíòíûõ ôîðì.
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calization of the T loop (Thr160), G loop (Gly/Ser16), and

PSTAIRE sequence differ in all three forms. Thus, the in-

fluence is shown of the studied amino acid on the CDK2 ki-

nase conformation, which is seen as an increase in the dis-

tance between the G and T loops in the corresponding mu-

tant forms. The obtained results indicate that mutations

disturb the local structure around the T loop. In the remote

C-terminal area, the Arg284 � Gln284 mutation has a more

pronounced effect and leads to the loosening of the CDK2

kinase structure and an increase in the distance between the

G and T loops [2, 3]. It should be noted that research on the

quaternary structure of the native and mutant CDK2 protein

complexes is promising for the development of medicine. It

should be remembered that the revealed structure changes

in CDK2 can be more pronounced in mutant forms of the

yeast CDC28 kinase: it is with such forms of the kinase that

a phenotypic display was shown. Direct modeling of the

yeast kinase and corresponding mutant forms is underway.

References

1. Kadyshevskaya E. Yu., Koltovaya N. A. Participation of
SRM5/CDC28, SRM8/NET1, and SRM12/HFI1 Genes in Check-
point Control in Yeast Saccharomyces Cerevisiae // Rus. J. Genet-
ics. 2009. V. 45, No. 4. P. 397–408.

2. Kholmurodov Kh. T., Koltovaya N. A. Molecular Dynam-
ics Modeling of the Kinase CDK2-cyclin A: The Effect of the
Gly16�Ser16 and Arg284�Gln284 Amino Acid Substitution on
the Conformation of a Kinase Subunit // Biophysics. 2009. V. 54,
No. 6. P. 999–1004.

3. Kholmurodov Kh., Koltovaya N. Molecular Dynamics
Study of the CDK2-cyclin A Interface in the Kinase Gly16Ser and
Arg274Gln Mutants // III Intern. Workshop «Molecular Simula-
tion Studies in Material and Biological Sciences»
(MSSMBS’2008). N.Y.: Nova Sci. Publ. Ltd., 2009.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Ñåðãåé Íèêîëàåâè÷ ÂÅÐÍÎÂ

(11.07.1910 – 26.09.1982)

Âåðíîâ Ñåðãåé Íèêîëàåâè÷
(Ðîññèÿ) — ôèçèê, àêàäåìèê ÀÍ
ÑÑÑÐ (1968). Îêîí÷èë Ëåíèíãðàä-
ñêèé ïîëèòåõíè÷åñêèé èíñòèòóò
èì. Ì. È. Êàëèíèíà (1931). Ëàóðå-
àò Ãîñóäàðñòâåííîé ïðåìèè (1949),
Ëåíèíñêîé ïðåìèè (1960), Ãåðîé
Ñîöèàëèñòè÷åñêîãî Òðóäà (1980).

Áóäó÷è ñòóäåíòîì, Ñ. Í. Âåð-
íîâ íà÷èíàåò ðàáîòàòü â Ðàäèåâîì
èíñòèòóòå ÀÍ ÑÑÑÐ, êóäà ïî îêîí-
÷àíèè èíñòèòóòà ïîñòóïàåò â àñïè-
ðàíòóðó. Ñôåðà èíòåðåñîâ ìîëîäî-
ãî ñîòðóäíèêà — êîñìè÷åñêèå
ëó÷è. Ýòîé òåìå ïîñâÿùåíû åãî
ïåðâûå íàó÷íûå ðàáîòû. Â 1935 ã.
îí çàùèòèë êàíäèäàòñêóþ äèññåð-
òàöèþ íà òåìó «Èçó÷åíèå êîñìè÷å-
ñêèõ ëó÷åé â ñòðàòîñôåðå ïðè ïîìîùè ðàäèîçîí-
äîâ». Ðàçðàáîòêà Ñ. Í. Âåðíîâûì íîâîãî ìåòîäà
ñòðàòîñôåðíûõ èññëåäîâàíèé çàèíòåðåñîâàëà
Ñ. È. Âàâèëîâà, è îí ïðèãëàñèë åãî â äîêòîðàíòó-
ðó ÔÈÀÍ äëÿ ïðîäîëæåíèÿ èññëåäîâàíèÿ
êîñìè÷åñêèõ ëó÷åé. Â 1935 ã. ìîëîäîé ó÷åíûé
ïåðååçæàåò â Ìîñêâó.

Óñîâåðøåíñòâîâàâ ìåòîä ñòðàòîñôåðíûõ èç-
ìåðåíèé íà øàðàõ-çîíäàõ, Ñ. Í. Âåðíîâ ïðîâåë
óñïåøíûå èññëåäîâàíèÿ øèðîòíîãî ýôôåêòà
êîñìè÷åñêèõ ëó÷åé (1936–1938). Ýêñïåðèìåíòû â
ñòðàòîñôåðå ïîêàçàëè, ÷òî íà ýêâàòîðå ïîòîê ÷à-
ñòèö êîñìè÷åñêèõ ëó÷åé ìåíüøå, ÷åì íà âûñîêèõ
øèðîòàõ. Ýòî îçíà÷àëî, ÷òî ìàãíèòíîå ïîëå Çå-
ìëè îòêëîíÿåò êîñìè÷åñêèå ÷àñòèöû è, ñëåäîâà-
òåëüíî, îíè ÿâëÿþòñÿ çàðÿæåííûìè.

Â 1943 ã. Ñ. Í. Âåðíîâ ïåðåõîäèò íà ðàáîòó â
Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò
(ÌÃÓ), ãäå ðàáîòàåò ñíà÷àëà â êà÷åñòâå ïðîôåññî-
ðà êàôåäðû àòîìíîãî ÿäðà è ðàäèîàêòèâíûõ èç-
ëó÷åíèé ôèçè÷åñêîãî ôàêóëüòåòà, à çàòåì çàâå-
äóþùèì êàôåäðîé êîñìè÷åñêèõ ëó÷åé íà òîì æå
ôàêóëüòåòå. Ïîñëå îáðàçîâàíèÿ â 1946 ã. Íàó÷-
íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ÿäåðíîé ôèçè-
êè (ÍÈÈßÔ) îí ñòàë çàìåñòèòåëåì äèðåêòîðà èí-
ñòèòóòà. Ñ 1960 ã. è äî ïîñëåäíèõ äíåé ñâîåé
æèçíè Ñ. Í. Âåðíîâ — äèðåêòîð ÍÈÈßÔ ÌÃÓ.

C 1946 ã. Ñ. Í. Âåðíîâ ðåøàåò çàäà÷ó ïîãëî-
ùåíèÿ ïåðâè÷íûõ ïðîòîíîâ è ãåíåðàöèè âòîðè÷-
íîé êîìïîíåíòû êîñìè÷åñêèõ ëó÷åé, â ÷àñòíî-
ñòè, ýëåêòðîííî-ôîòîííîé. Äëÿ ïðîâåäåíèÿ èñ-
ñëåäîâàíèé ïîä åãî ðóêîâîäñòâîì áûëè
ðàçðàáîòàíû íîâûå óíèêàëüíûå ïðèáîðû, è, êî-
ãäà â 1947 ã. â Ðîññèè áûëè ïðîâåäåíû ïåðâûå
çàïóñêè áàëëèñòè÷åñêèõ ðàêåò, Ñ. Í. Âåðíîâó
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Sergei Nikolaevich VERNOV

(11.07.1910 – 26.09.1982)

Vernov Sergei Nikolaevich (Rus-
sia) — physicist, Academician of the
Academy of Sciences of the USSR
(1968). Graduate of the Leningrad
Polytechnic Institute named after
Kalinin (1931). Laureate of the State
Prize (1949), the Lenin Prize (1960);
Hero of the Socialist Labour (1980).

S. N. Vernov started to work at
the Radium Institute of AS USSR
when he was a student; he took
postgraduate courses there after
graduating from the Leningrad
Polytechnic Institute. He became in-
terested in the problem of cosmic
radiation and devoted his first pa-
pers to this topic. S. N. Vernov de-
fended his candidate thesis (1935)

in the theme «Studying Cosmic Rays in
Stratosphere Using Radio-Probes». S. I. Vavilov was
intrigued by the new method of research in strato-
sphere worked out by S. N. Vernov and invited the
young scientist to attend PhD courses at the Lebe-
dev Physical Institute of AS USSR and continue his
studies of cosmic rays. In 1935 the young scientist
moved to Moscow.

Having improved the method of stratosphere
measurements in balloon probes, S. N. Vernov con-
ducted successful research of the latitude effect of
cosmic rays (1936–1938). The experiments in
stratosphere showed that the particle flux of cosmic
rays is smaller in the equator than in higher lines of
latitude. It meant that the magnetic field of the
Earth deflects cosmic particles and, consequently,
that they have charge.

In 1943 S. N. Vernov started his work at
Moscow State University where at first he worked as
a Professor at the chair of atomic nucleus and ra-
dioactive radiation of the physics department, then
as Head of the chair of cosmic rays of the same de-
partment. After the Scientific Research Institute of
Nuclear Physics (SRINP) was established in 1946 he
became Deputy Director of the Institute. From 1960
until his last days S. N. Vernov served as SRINP
MSU Director.

In 1946 S.V.Vernov started studying the prob-
lem of primary protons absorption and generation
of the secondary component of cosmic rays, in par-
ticular, the electron-photon one. Unique new de-
vices were developed under his guidance; when in
1947 the first startups of ballistic rockets were held
S. N. Vernov managed to obtain permission to in-
stall his devices in two rockets. Those startups can
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óäàëîñü ïîëó÷èòü ðàçðåøåíèå íà óñòàíîâêó ñâî-
åé àïïàðàòóðû íà äâóõ ðàêåòàõ. Ýòè çàïóñêè
ìîæíî ðàññìàòðèâàòü êàê ïåðâûå â íàøåé
ñòðàíå çàïóñêè ãåîôèçè÷åñêèõ ðàêåò.

Â ïîñëåäóþùèå ãîäû ïóñêè ðàêåò ñ íàó÷íûì
îáîðóäîâàíèåì ïðèîáðåëè ðåãóëÿðíûé õàðàêòåð.
Àíàëèç ïîëó÷åííûõ ïðè ýòîì äàííûõ ïîçâîëèë
Ñ. Í. Âåðíîâó ñäåëàòü ôóíäàìåíòàëüíûé âûâîä
î ïîñòîÿíñòâå ïîòîêà êîñìè÷åñêèõ ëó÷åé â èí-
òåðâàëå âûñîò 50–100 êì íàä ïîâåðõíîñòüþ Çå-
ìëè, óêàçàòü âåðõíèé ïðåäåë èíòåíñèâíîñòè êîñ-
ìè÷åñêèõ ãàììà-êâàíòîâ, èçìåðèòü èîíèçèðóþ-
ùóþ ñïîñîáíîñòü ïåðâè÷íûõ ÷àñòèö.

Ïèê òâîð÷åñêîé è íàó÷íî-îðãàíèçàöèîííîé
äåÿòåëüíîñòè Ñ. Í. Âåðíîâà ïðèøåëñÿ íà
1950-å ãã. Êîñìè÷åñêèå ëó÷è íà÷èíàþò èíòåðåñî-
âàòü åãî êàê ñðåäñòâî èçó÷åíèÿ äðóãèõ îáúåêòîâ:
ìåæïëàíåòíîé ñðåäû, ñîëíå÷íîé àêòèâíîñòè. Ñ
íà÷àëîì «ñïóòíèêîâîé ýðû» ýòà îáëàñòü èññëåäî-
âàíèé ñòàíîâèòñÿ äëÿ íåãî îñíîâíîé. Íà òðåòüåì
èñêóññòâåííîì ñïóòíèêå Çåìëè (1958) áûë óñòà-
íîâëåí ïðèáîð íîâîãî òèïà íà îñíîâå ñöèíòèëëÿ-
öèîííîãî ñ÷åò÷èêà, èìåâøèé ìíîãîöåëåâîå íà-
çíà÷åíèå, ÷òî ïîçâîëèëî îáíàðóæèòü ñòàöèîíàð-
íóþ çîíó âûñîêîé èíòåíñèâíîñòè èçëó÷åíèÿ â
ïîëÿðíîé îáëàñòè Çåìëè è ðàñøèôðîâàòü åå ñîñ-
òàâ: ýëåêòðîíû ñ ýíåðãèåé, äîñòèãàâøåé ñîòåí
êýÂ. Ýòî áûëî ïåðâîå îáíàðóæåíèå âíåøíåãî ðà-
äèàöèîííîãî ïîÿñà Çåìëè.

Èññëåäîâàíèÿ ðàäèàöèîííûõ ïîÿñîâ Çåìëè,
ïðîâîäèâøèåñÿ ïîä ðóêîâîäñòâîì Ñ. Í. Âåðíîâà
äî ïîñëåäíèõ ëåò åãî æèçíè, ïîçâîëèëè ïîëó÷èòü
ìíîãî ðåçóëüòàòîâ, öåííûõ êàê äëÿ íàóêè, òàê è
äëÿ ïðàêòèêè. Áûëî îáíàðóæåíî ÿâëåíèå ñòîêà
÷àñòèö ðàäèàöèîííûõ ïîÿñîâ â ðàéîíàõ ïëàíå-
òàðíûõ ìàãíèòíûõ àíîìàëèé â Þæíîé Àòëàíòè-
êå. Èññëåäîâàíû è âûÿâëåíû äåòàëè ðàçëè÷íûõ
ïðîöåññîâ: çàõâàòà ÷àñòèö, èõ óñêîðåíèÿ, ñâÿçè
âûñûïàíèÿ ÷àñòèö ñ ðàçëè÷íûìè âîçìóùåíèÿìè
ìàãíèòîñôåðû è äàæå ñ èñêóññòâåííûì âîçäåé-
ñòâèåì ÷åëîâåêà íà ðàäèàöèîííûå ïîÿñà. Ðåçóëü-
òàòû ýòèõ ýêñïåðèìåíòîâ ïîçâîëèëè ñîçäàòü
êîëè÷åñòâåííóþ òåîðèþ ðàäèàöèîííûõ ïîÿñîâ
Çåìëè è âîîáùå ðàäèàöèè â îêîëîçåìíîì
êîñìè÷åñêîì ïðîñòðàíñòâå.

Ïðèçíàííûé ëèäåð ñîâåòñêîé êîñìîôèçè÷å-
ñêîé øêîëû, êðóïíûé îðãàíèçàòîð íàóêè,
Ñ. Í. Âåðíîâ çà ïîëâåêà àêòèâíîé òâîð÷åñêîé
äåÿòåëüíîñòè âïèñàë ÿðêèå ñòðàíèöû â èñòîðèþ
èçó÷åíèÿ êîñìè÷åñêèõ ëó÷åé è îñâîåíèÿ
êîñìè÷åñêîãî ïðîñòðàíñòâà.
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be regarded as the first launches of geophysical
rockets in our country.

Later, rockets with scientific equipment on
board were launched regularly. Based on the analy-
sis of the obtained data, S. N. Vernov could make a
basic conclusion on the permanent character of the
cosmic ray flux in the interval of 50–100 km above
the Earth, indicate the upper limit of the cosmic
gamma quanta intensity and measure the ionizing
property of primary particles.

The 1950s were the years of the peak creative
and scientific-organizational activities of S. N. Ver-
nov. He became interested in cosmic radiation as a
tool to study other topics: interplanetary medium,
solar activity. The «sputnik» era made this field of
research the main interest of the scientist. A device
of a new type constructed on the basis of a scintilla-
tion counter was installed on the third man-made
satellite (1958) that was of a multipurpose charac-
ter. It allowed the discovery of a stationary zone of
high-intensity radiation in the polar region of the
Earth and deciphering its composition: electrons
with the energy up to hundreds of keV. It was the
first discovery of the Earth’s external radiation belt.

The studies of the Earth’s radiation belts con-
ducted under the guidance of S. N. Vernov until his
last days made it possible to obtain many results
that were valuable both for science and for practice.
Scientists discovered the phenomenon of particle
outflow of radiation belts in the regions of planetary
magnetic anomalies in the South Atlantic. They
studied and found out the details of various
processes: particle capture, particle acceleration,
connection of dropout with different excitations of
magnetosphere and even artificial action of man on
the radiation belts. The results of those experiments
made it possible to develop the quantitative theory
of the Earth’s radiation belts and, in general,
radiation in near-Earth space.

S. N. Vernov was an acknowledged leader of the
Soviet cosmological-physical school, an outstand-
ing science organizer. In 50 years of his fruitful sci-
entific career he made bright discoveries in the
studies of cosmic radiation and space exploration.



Ìèõàèë Ãðèãîðüåâè÷ ÌÅÙÅÐßÊÎÂ

(17.09.1910 – 24.05.1994)

Ìåùåðÿêîâ Ìèõàèë Ãðèãîðüåâè÷
(Ðîññèÿ) — ôèçèê, ÷ëåí-êîððåñïîí-
äåíò ÀÍ ÑÑÑÐ (1953). Îêîí÷èë Ëåíèí-
ãðàäñêèé ãîñóäàðñòâåííûé óíèâåðñè-
òåò (1936). Ëàóðåàò Ãîñóäàðñòâåííûõ
ïðåìèé (1951, 1953).

Îêîí÷èâ ñ îòëè÷èåì Ëåíèíãðàä-
ñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò,
Ì. Ã. Ìåùåðÿêîâ â òå÷åíèå òðåõ ëåò
ïðîõîäèë àñïèðàíòóðó ïîä ðóêîâîä-
ñòâîì ïðîôåññîðà È. Â. Êóð÷àòîâà â
Ðàäèåâîì èíñòèòóòå ÀÍ ÑÑÑÐ. Çäåñü â
òå ãîäû ñîîðóæàëñÿ ïåðâûé â ÑÑÑÐ
öèêëîòðîí, íà÷èíàëèñü ïèîíåðñêèå
èññëåäîâàíèÿ â îáëàñòè ôèçèêè íåé-
òðîíîâ è ðàäèîõèìèè ïðîäóêòîâ èñ-
êóññòâåííûõ ïðåâðàùåíèé ÿäåð. Åãî
íàó÷íûå âçãëÿäû êàê ôèçèêà-ýêñïåðèìåíòàòîðà
áûëè ñôîðìèðîâàíû â àòìîñôåðå ïðîâîäèâøèõ-
ñÿ íà âûñîêîì àêàäåìè÷åñêîì óðîâíå èññëåäîâà-
íèé, èíèöèèðîâàííûõ Â. È. Âåðíàäñêèì,
Ë. Â. Ìûñîâñêèì, Â. Ã. Õëîïèíûì.

Àñïèðàíò Ì. Ã. Ìåùåðÿêîâ àêòèâíî âêëþ-
÷èëñÿ â ðàáîòó ïî ââîäó â äåéñòâèå îäíîìåòðîâî-
ãî öèêëîòðîíà (1938), â ýêñïåðèìåíòàõ ïîñëå çà-
ïóñêà êîòîðîãî îí îáíàðóæèë ñèëüíóþ ôëóêòóà-
öèþ âåëè÷èí ñå÷åíèé ðàäèàöèîííîãî çàõâàòà
áûñòðûõ íåéòðîíîâ ñ ðîñòîì ìàññîâîãî ÷èñëà
ÿäðà. Ðåçóëüòàòû ýòèõ èññëåäîâàíèé Ì. Ã. Ìåùå-
ðÿêîâ îáîáùèë â êàíäèäàòñêîé äèññåðòàöèè,
óñïåøíî çàùèùåííîé èì â 1940 ã. Â òîì æå ãîäó
îí âîçãëàâèë ëàáîðàòîðèþ â Ðàäèåâîì èíñòèòóòå.

Â íà÷àëå Âåëèêîé Îòå÷åñòâåííîé âîéíû
Ì. Ã. Ìåùåðÿêîâ äîáðîâîëüöåì óøåë íà ôðîíò.
Ïîñëå ðàíåíèÿ è äåìîáèëèçàöèè â èþëå 1942 ã.
îí âåðíóëñÿ â Ðàäèåâûé èíñòèòóò, íàõîäèâøèé-
ñÿ â ýâàêóàöèè â ñòåíàõ Êàçàíñêîãî óíèâåðñèòå-
òà, è ñðàçó âêëþ÷èëñÿ â ðàáîòû ïî àòîìíîé ïðî-
áëåìå.

Â 1944 ã., ïîñëå ïðîðûâà áëîêàäû Ëåíèíãðà-
äà, Ì. Ã. Ìåùåðÿêîâ ñ ñîòðóäíèêàìè âîññòàíà-
âëèâàåò öèêëîòðîí è ïðîâîäèò íà íåì îáëó÷åíèå
óðàíîâûõ áëîêîâ â ñâÿçè ñ ðàçðàáîòêîé çàâîä-
ñêîé òåõíîëîãèè âûäåëåíèÿ ïëóòîíèÿ èç óðàíà. Â
òî æå âðåìÿ, èñïîëüçóÿ öèêëîòðîí êàê ìàññ-ñå-
ïàðàòîð ñ âåñüìà âûñîêîé ðàçðåøàþùåé ñïîñîá-
íîñòüþ, îí ïðîâîäèò öèêë ýêñïåðèìåíòîâ ïî
îïðåäåëåíèþ èçîòîïíîãî ñîñòàâà ãåëèÿ ðàçëè÷-
íîãî ïðîèñõîæäåíèÿ.

Â 1946–1947 ãã. Ì. Ã. Ìåùåðÿêîâ â êà÷åñòâå
íàó÷íîãî ýêñïåðòà îò ÑÑÑÐ ïðèíèìàåò ó÷àñòèå â
ðàáîòå Òåõíè÷åñêîãî êîìèòåòà Àòîìíîé êîìèñ-
ñèè ÎÎÍ. Ïî âîçâðàùåíèè èç ÑØÀ îí íàçíà÷àåò-
ñÿ çàìåñòèòåëåì äèðåêòîðà Èíñòèòóòà àòîìíîé
ýíåðãèè (Ìîñêâà) è íàó÷íûì ðóêîâîäèòåëåì ðà-
áîò ïî ïðîåêòèðîâàíèþ è ñîîðóæåíèþ â ðàéîíå

42

Ê 100-ËÅÒÈÞ ÑÎ ÄÍß ÐÎÆÄÅÍÈß
TO THE CENTENARY OF BIRTH

Mikhail Grigorievich MESHCHERYAKOV

(17.09.1910 – 24.05.1994)

Meshcheryakov Mikhail
Grigorievich (Russia) — physi-
cist, Corresponding Member of
the Academy of Sciences of the
USSR (1953). Graduate of the
Leningrad State University
(1936). Laureate of State Prizes
(1951, 1953).

Having graduated from the
Leningrad State University with
honours, M. G. Meshcheryakov
took postgraduate courses for
three years under the guidance
of Professor I. V. Kurchatov at
the Radium Institute of AS
USSR. At that time the USSR’s

first cyclotron was under construction and pioneer
research in neutron physics and radiochemistry of
products of the nuclei artificial transformations was
started there. His scientific views as a physicist-ex-
perimenter evolved in the atmosphere of academic
high-level research initiated by V. I. Vernadsky,
L. V. Mysovsky, V. G. Khlopin.

The postgraduate Mikhail Meshcheryakov en-
thusiastically joined the work on launching the
one-meter cyclotron (1938); in experiments after its
startup he discovered strong fluctuation of the
cross sections’ values of fast neutrons radiation
capture with the growth of the nucleus mass num-
ber. M. G. Meshcheryakov summed up the results
of those studies in his candidate thesis which he
successfully defended in 1940. The same year he
became chief of a laboratory at the Radium Insti-
tute.

When the Great Patriotic War broke out
M. G. Meshcheryakov volunteered to the front. In
July 1942, after being injured and demobilized, he
returned to the Radium Institute, which was evacu-
ated to Kazan University at the time. He immediate-
ly joined the research on the atomic problem.

When the blockade of Leningrad was breached
in 1944 M. G. Meshcheryakov and his colleagues
reconstructed the cyclotron and irradiated uranium
blocks at it in connection with the work-out of in-
dustrial technology of plutonium extraction from
uranium. At the same time, using the cyclotron as a
mass separator with a high resolution capacity, he
conducted a cycle of experiments to determine the
isotope composition of helium of various origins.

In 1946–1947, as a scientific expert from the
USSR, M. G. Meshcheryakov took part in the work
of the Technical Committee of the UN Atomic Board.
On his return from the USA, he was appointed
deputy director of the Atomic Energy Institute



ïîñåëêà Áîëüøàÿ Âîëãà â áóäóùåé Äóáíå êðóï-
íåéøåãî â òî âðåìÿ óñêîðèòåëÿ — øåñòèìåòðîâî-
ãî ñèíõðîöèêëîòðîíà (1949). Ì. Ã. Ìåùåðÿêîâ
ÿâëÿëñÿ äèðåêòîðîì îðãàíèçîâàííîé íà áàçå
ñèíõðîöèêëîòðîíà Ãèäðîòåõíè÷åñêîé ëàáîðàòî-
ðèè, ïîçæå ïîëó÷èâøåé íàçâàíèå Èíñòèòóòà
ÿäåðíûõ ïðîáëåì ÀÍ ÑÑÑÐ, äî 1956 ã., êîãäà ýòîò
èíñòèòóò âîøåë â ñîñòàâ Îáúåäèíåííîãî èíñòè-
òóòà ÿäåðíûõ èññëåäîâàíèé.

Òàëàíòëèâûé ó÷åíûé è îðãàíèçàòîð,
Ì. Ã. Ìåùåðÿêîâ ðóêîâîäèë êðóïíûì íàó÷íî-èñ-
ñëåäîâàòåëüñêèì èíñòèòóòîì íà òåððèòîðèè
ñòðîÿùåãîñÿ ãîðîäà, âíèêàÿ íå òîëüêî â íàó÷íûå
ïðîáëåìû, íî è â ïðîáëåìû ãðàäîñòðîèòåëüñòâà.
Îí áûë ïåðâûì, êòî îïðåäåëèë ñîöèàëüíûé îáëèê
áóäóùåé Äóáíû — ãîðîäà ñ îñîáîé àòìîñôåðîé
íåçðèìîé ðàáîòû ÷åëîâå÷åñêîé ìûñëè.

Ñ 1950 ã. íàó÷íûå èíòåðåñû Ì. Ã. Ìåùåðÿêî-
âà ñîñðåäîòî÷åíû íà èññëåäîâàíèè ïðîöåññîâ
ñèëüíûõ âçàèìîäåéñòâèé íóêëîíîâ ïðè âûñîêèõ
ýíåðãèÿõ. Èíèöèèðîâàííûé èì öèêë èññëåäîâà-
íèé ñòðóêòóðû ÿäåð íà ïó÷êàõ ïðîòîíîâ ñ ýíåð-
ãèåé 660 ÌýÂ ïðèâåë ê îòêðûòèþ ÿâëåíèé êëà-
ñòåðèçàöèè â ÿäðàõ è îêàçàë ñóùåñòâåííîå âëèÿ-
íèå íà ïîñëåäóþùåå ðàçâèòèå ðåëÿòèâèñòñêîé
ÿäåðíîé ôèçèêè. Îðèãèíàëüíûå ðåçóëüòàòû èñ-
ñëåäîâàíèé Ì. Ã. Ìåùåðÿêîâà ïîëó÷èëè øèðî-
êóþ èçâåñòíîñòü è íàøëè âïîñëåäñòâèè ïîäòâåð-
æäåíèå â ðàáîòàõ ó÷åíûõ èç äðóãèõ íàó÷íûõ öåí-
òðîâ.

ßâëÿÿñü ñ 1954 ã. ïðîôåññîðîì Ìîñêîâñêîãî
ãîñóäàðñòâåííîãî óíèâåðñèòåòà, Ì. Ã. Ìåùåðÿ-
êîâ áîëüøîå âíèìàíèå óäåëÿë ïîäãîòîâêå íàó÷-
íûõ êàäðîâ. Îí áûë ÷ëåíîì Íàó÷íîãî ñîâåòà ïî
èñïîëüçîâàíèþ âû÷èñëèòåëüíîé òåõíèêè è
ñðåäñòâ àâòîìàòèçàöèè â ýêñïåðèìåíòàëüíîé
ÿäåðíîé ôèçèêå ïðè Îòäåëåíèè ÿäåðíîé ôèçèêè
ÀÍ ÑÑÑÐ, ÷ëåíîì ðåäêîëëåãèé æóðíàëîâ «Àòîì-
íàÿ ýíåðãèÿ», «ßäåðíàÿ ôèçèêà», «Nuclear Instru-
ments and Methods», «Ôèçèêà ýëåìåíòàðíûõ ÷à-
ñòèö è àòîìíîãî ÿäðà» è äð.

Â 1966 ã. Ì. Ã. Ìåùåðÿêîâó áûëî ïîðó÷åíî
ñîçäàòü â ÎÈßÈ ñïåöèàëüíóþ ëàáîðàòîðèþ äëÿ
ðàçðàáîòêè ìåòîäîâ èñïîëüçîâàíèÿ íîâåéøèõ
äîñòèæåíèé âû÷èñëèòåëüíîé òåõíèêè è àâòîìà-
òèçàöèè â íàó÷íûõ èññëåäîâàíèÿõ. Íîâûå òåõíè-
÷åñêèå ñðåäñòâà, ïîÿâèâøèåñÿ áëàãîäàðÿ ýòîìó â
Èíñòèòóòå, ñóùåñòâåííî ðàñøèðèëè äèàïàçîí
ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâà-
íèé, ñïîñîáñòâîâàëè ðàçâèòèþ íîâûõ íàó÷íûõ
íàïðàâëåíèé.

Èìÿ Ìèõàèëà Ãðèãîðüåâè÷à Ìåùåðÿêîâà íå-
ðàçðûâíî ñâÿçàíî ñ êðóãîì ñîâåòñêèõ ó÷åíûõ,
êîòîðûå ïåðâûìè â íàøåé ñòðàíå ïðèñòóïèëè ê
ñòðîèòåëüñòâó áîëüøèõ óñêîðèòåëåé, ïðîâåäå-
íèþ èññëåäîâàíèé ïî ôèçèêå àòîìíîãî ÿäðà è
ýëåìåíòàðíûõ ÷àñòèö, ðàçðàáîòêå ïðîáëåì àâòî-
ìàòèçàöèè íàó÷íûõ èññëåäîâàíèé.
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(Moscow) and the scientific leader of the work to de-
sign and construct the largest at that time accelera-
tor — the six-meter synchrocyclotron (1949) — in
the future Dubna city, in the vicinity of the Bol-
shaya Volga settlement. M. G. Meshcheryakov was
the director of the Hydrotechnical Laboratory orga-
nized on the basis of the synchrocyclotron, which
was later called the Institute of Nuclear Problems,
AS USSR. After 1956 this Institute became part of
the Joint Institute for Nuclear Research.

A talented scientist and organizer, M. G. Me-
shcheryakov was the head of a large scientific re-
search institute in the territory of the city under
construction; he carefully considered not only sci-
entific issues but the tasks of city planning as well.
He was the first to define the image of the future
Dubna — the city with a special atmosphere of in-
visible but constant work of human mind.

From 1950, scientific interests of M. G. Me-
shcheryakov were concentrated on the studies of
processes of nucleon strong interactions at high en-
ergies. He initiated a cycle of research of nuclei
structure on 660 MeV proton beams that brought
about the discovery of the clusterization phenome-
na in nuclei and considerably influenced further de-
velopment of relativistic nuclear physics. Uncon-
ventional results of research conducted by
M. G. Meshcheryakov became widely known and
were later proved in the studies of scientists from
other scientific centres.

From 1954 M. G. Meshcheryakov was Professor
of Moscow State University. He always paid much
attention to training of scientific staff. He was mem-
ber of the Scientific Council on application of com-
puting techniques and automation means in experi-
mental nuclear physics at the AS USSR department
of nuclear physics, member of the editorial boards
of such journals as «Atomic Energy», «Nuclear
Physics», «Nuclear Instruments and Methods»,
Physics of Elementary Particles and Atomic Nuclei»
and others.

In 1966 M. G. Meshcheryakov received an as-
signment to organize a special laboratory at JINR
for elaboration of methods to apply the latest
achievements in computer technology and automa-
tion to scientific research. New techniques that
emerged at the Institute due to this work consider-
ably widened the range of experimental and theoret-
ical research and facilitated the development of new
scientific trends.

Mikhail Grigorievich Meshcheryakov belonged
to the group of outstanding Soviet scientists who
were the first in our country to start the construc-
tion of large accelerators, conduct research in
physics of atomic nucleus and elementary particles,
and work-out of automation of scientific research.



ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACs

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION

7 ìàÿ â Äóáíå ïîä ïðåäñåäà-
òåëüñòâîì ïîëíîìî÷íîãî ïðåäñòà-
âèòåëÿ Ïðàâèòåëüñòâà Ñëîâàöêîé
Ðåñïóáëèêè Ñ. Äóáíè÷êè ñîñòîÿëàñü
âíåî÷åðåäíàÿ ñåññèÿ Êîìèòåòà
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðà-
âèòåëüñòâ ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ.

ÊÏÏ ïðèíÿë ñëåäóþùèå ðåøåíèÿ:

— ïðåêðàòèòü ïîëíîìî÷èÿ äèðåêòîðà
ÎÈßÈ àêàäåìèêà Ðîññèéñêîé àêà-
äåìèè íàóê Àëåêñåÿ Íîðàéðîâè-
÷à Ñèñàêÿíà â ñâÿçè ñî ñìåðòüþ ñ
1 ìàÿ 2010 ã. äîñðî÷íî;

— íàçíà÷èòü âèöå-äèðåêòîðà Èíñòèòó-
òà Ìèõàèëà Ãðèãîðüåâè÷à Èòêèñà
âðåìåííî èñïîëíÿþùèì îáÿçàííî-
ñòè äèðåêòîðà ÎÈßÈ äî âûáîðîâ íî-
âîãî äèðåêòîðà Èíñòèòóòà íà ñåññèè
Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâè-
òåëåé ïðàâèòåëüñòâ ãîñóäàðñòâ-÷ëå-
íîâ Îáúåäèíåííîãî èíñòèòóòà
ÿäåðíûõ èññëåäîâàíèé.

32-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåð-

íîé ôèçèêå ñîñòîÿëàñü 17–19 èþíÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåñ-

ñîðà Â. Ãðàéíåðà.

×ëåíû ÏÊÊ ïî ÿäåðíîé ôèçèêå ïî÷òèëè ïàìÿòü äèðåêòîðà ÎÈßÈ

Àëåêñåÿ Íîðàéðîâè÷à Ñèñàêÿíà, âíåñøåãî èñêëþ÷èòåëüíûé âêëàä â ðàç-

âèòèå ÎÈßÈ è åãî ñîòðóäíè÷åñòâî ñ íàó÷íûìè öåíòðàìè ñòðàí-ó÷àñò-

íèö è äðóãèõ ñòðàí. ÏÊÊ ãëóáîêî ñêîðáèò è ðàçäåëÿåò áîëü òÿæåëîé

óòðàòû àêàäåìèêà À. Í. Ñèñàêÿíà äëÿ êîëëåêòèâà ñîòðóäíèêîâ ÎÈßÈ è

äëÿ âñåãî ìåæäóíàðîäíîãî íàó÷íîãî ñîîáùåñòâà.

Ïðåäñåäàòåëü êîìèòåòà Â. Ãðàéíåð äîëîæèë î âûïîëíåíèè ðåêîìåí-

äàöèé ïðåäûäóùåé ñåññèè ÏÊÊ. È. î. äèðåêòîðà ÎÈßÈ Ì. Ã. Èòêèñ ïðî-

èíôîðìèðîâàë ÏÊÊ î ðåçîëþöèÿõ 107-é ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ

(ôåâðàëü 2010 ã.) è î ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé

ÎÈßÈ (ìàðò, ìàé 2010 ã.).

Çàñëóøàâ äîêëàä ïî ïðèêëàäíûì èññëåäîâàíèÿì è èííîâàöèîííîé

äåÿòåëüíîñòè â ÎÈßÈ, ÏÊÊ ïîä÷åðêíóë îñîáóþ âàæíîñòü ýòèõ ðàáîò è

îòìåòèë âûñîêèé ïîòåíöèàë ÎÈßÈ â øèðîêîé îáëàñòè ïðèêëàäíûõ

èññëåäîâàíèé.

Âûñîêî îöåíèâ ðåçóëüòàòû, ïîëó÷åííûå â ðàìêàõ ðåàëèçàöèè òåìû

«Íåéòðîííàÿ ÿäåðíàÿ ôèçèêà –– ôóíäàìåíòàëüíûå è ïðèêëàäíûå èññëå-

äîâàíèÿ», ÏÊÊ ðåêîìåíäîâàë çàêðûòü ýòó òåìó â êîíöå 2010 ã. è ïîääåð-

æàë ïðîäîëæåíèå ïðîãðàììû èññëåäîâàíèé ïî íåéòðîííîé ôèçèêå â

2011–2013 ãã. â ðàìêàõ íîâîé òåìû «Èññëåäîâàíèÿ â îáëàñòè

íåéòðîííîé ÿäåðíîé ôèçèêè» ñ ïåðâûì ïðèîðèòåòîì.
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An extraordinary session of the
Committee of Plenipotentiaries of the
Governments of the JINR Member
States was held in Dubna on 7 May. It
was chaired by the Plenipotentiary of
the Government of the Slovak Republic

to JINR, S. Dubni�ka.

The CP took the following deci-

sions:

— To terminate prematurely, as of 1 May
2010, the powers of the Director of
JINR, Alexei Sissakian, due to his
death.

— To appoint JINR Vice-Director Mikhail
Itkis as Acting Director of JINR until the
election of a new Director of JINR at a
session of the Committee of Plenipo-
tentiaries of the Governments of the
Member States of the Joint Institute for
Nuclear Research.

The 32nd meeting of the Programme Advisory Committee for Nu-

clear Physics was held on 17–19 June. It was chaired by Professor

W. Greiner.

The members of the PAC for Nuclear Physics commemorated the Direc-

tor of JINR, Alexei Sissakian, who has made outstanding contributions to the

development of JINR and of its cooperation with research centres of the

Member States and other partners. The PAC deeply regrets the sad loss of

Academician A. Sissakian. He will be sorely missed by the scientific

community at Dubna and worldwide.

The Chairperson of the PAC, W. Greiner, presented the implementation

of the recommendations taken at the previous meeting. JINR Acting Director

M. Itkis informed the PAC about the Resolution of the 107th session of the

Scientific Council (February 2010) and about the decisions of the Committee

of Plenipotentiaries (March, May 2010).

Concerning the report «Applied Research and Innovative Activities at

JINR» presented at the meeting, the PAC emphasized the considerable impor-

tance and impact of this area of JINR work and highly appreciated JINR’s ex-

perience and potential in a wide range of applied fields.

The PAC appreciated the results obtained within the framework of the

theme «Nuclear Physics with Neutrons –– Fundamental and Applied Investi-

gations». It recommended completion of this theme by the end of 2010 and

supported continuation of the research programme in neutron nuclear physics



Çàñëóøàâ èíôîðìàöèþ ïî ïðîåêòó SPRING, ÏÊÊ

ðåêîìåíäîâàë ïðîäîëæèòü ðàáîòó ïî èññëåäîâàíèþ ðå-

àêöèé ñ îáðàçîâàíèåì ïèîííûõ ïàð, âêëþ÷àÿ ïîëÿðè-

çàöèîííûå ýêñïåðèìåíòû.

ÏÊÊ îòìåòèë ðåçóëüòàòû, ïîëó÷åííûå â òå÷åíèå

ïîñëåäíèõ òðåõ ëåò â ðàìêàõ ïðîåêòà «Ìþîí», â ÷àñò-

íîñòè, ïî èññëåäîâàíèþ ôåððîæèäêîñòåé ñ ìàãíèòíû-

ìè íàíî÷àñòèöàìè ñ ïðèìåíåíèåì ��SR-ìåòîäà è èçó-

÷åíèþ ìàãíèòíûõ ñâîéñòâ â ïîëóïðîâîäíèêàõ (Si, Ge)

è àëìàçàõ ñ èñïîëüçîâàíèåì ��SR-ìåòîäà. Íîâûé ïðî-

åêò «Ìþîí» ïðåäñòàâëÿåò ñîáîé ïðîãðàììó, ïîëíî-

ñòüþ îòíîñÿùóþñÿ ê ôèçèêå òâåðäîãî òåëà, è ïîýòîìó

äîëæåí ðàññìàòðèâàòüñÿ ÏÊÊ ïî ôèçèêå êîíäåíñèðî-

âàííûõ ñðåä. Â òî æå âðåìÿ, ó÷èòûâàÿ âûñîêóþ ìåæäó-

íàðîäíóþ ðåïóòàöèþ êîëëàáîðàöèè «Ìþîí», ÏÊÊ ðå-

êîìåíäîâàë ïðîäîëæèòü ýòè ýêñïåðèìåíòû è èõ ôè-

íàíñèðîâàíèå.

ÏÊÊ äåòàëüíî ïðîàíàëèçèðîâàë ðàáîòó íàä ïðîåê-

òàìè äâóõ íîâûõ óñòàíîâîê ËßÐ, ðàññìàòðèâàåìûõ â

ðàìêàõ ïðîãðàììû DRIBs-III. Áûëè ðàññìîòðåíû íàó÷-

íûå è òåõíè÷åñêèå àñïåêòû ñîçäàíèÿ óñòàíîâîê íîâîãî

ïîêîëåíèÿ: ôðàãìåíò-ñåïàðàòîðà ÀÊÓËÈÍÀ-2 è ãàçî-

íàïîëíåííîãî ñåïàðàòîðà òÿæåëûõ ÿäåð. ÏÊÊ îòìåòèë,

÷òî äàëüíåéøèé ïðîãðåññ â ýêñïåðèìåíòàëüíûõ èññëå-

äîâàíèÿõ ðåàêöèé ñ ðàäèîàêòèâíûìè ïó÷êàìè è

ñâîéñòâ ñâåðõòÿæåëûõ ýëåìåíòîâ â ËßÐ çàâèñèò îò ïà-

ðàìåòðîâ ñåïàðàòîðîâ, êîòîðûå, â ñîîòâåòñòâèè ñ ñåìè-

ëåòíèì ïëàíîì ðàçâèòèÿ ÎÈßÈ, äîëæíû óäîâëåòâî-

ðÿòü ñîâðåìåííûì ýêñïåðèìåíòàëüíûì òðåáîâàíèÿì.

Êîëëàáîðàöèÿ ÀÊÓËÈÍÀ óñïåøíî è ïðîäóêòèâíî

ðàáîòàåò â òå÷åíèå ïîñëåäíèõ 15 ëåò. Â ÷àñòíîñòè, íà

óñòàíîâêå ïîëó÷åíû èíòåðåñíûå äàííûå ïî ñâîéñòâàì

ïðîòîííî-èçáûòî÷íûõ ÿäåð 6Be è 26S. Ïðèíèìàÿ âî

âíèìàíèå ôèíàíñîâûå îãðàíè÷åíèÿ ËßÐ, ÏÊÊ ïðåäëî-

æèë ñôîêóñèðîâàòü íàó÷íóþ ïðîãðàììó ÀÊÓËÈÍÀ-2

íà íåñêîëüêèõ óíèêàëüíûõ ýêñïåðèìåíòàõ â îáëàñòè

íèçêèõ ýíåðãèé, à òàêæå ðåêîìåíäîâàë íà÷àòü

òåõíè÷åñêîå ïðîåêòèðîâàíèå ñåïàðàòîðà ñ óòî÷íåíèåì

íàó÷íîé ïðîãðàììû.

Íîâûé ãàçîíàïîëíåííûé on-line ýëåêòðîìàãíèò-

íûé ñåïàðàòîð ÿäåð îòäà÷è ïðåäíàçíà÷åí äëÿ èññëåäî-

âàíèÿ ðåàêöèé íà òÿæåëûõ èîíàõ. ÏÊÊ îòìåòèë âûñî-

êóþ ýôôåêòèâíîñòü ñåïàðàòîðà (êàê äëÿ ñèììåòðè÷íî-

ãî, òàê è àñèììåòðè÷íîãî âõîäíûõ êàíàëîâ), ïðîñòîòó

åãî êîíñòðóêöèè, îòíîñèòåëüíî íèçêóþ ñòîèìîñòü âû-

áðàííîãî âàðèàíòà è ðåêîìåíäîâàë ïðîäîëæèòü

îáñóæäåíèå ïðîåêòà íà ñëåäóþùåé ñåññèè.

×ëåíû ÏÊÊ ñ èíòåðåñîì çàñëóøàëè äîêëàä ïî òåî-

ðåòè÷åñêîìó îïèñàíèþ äîëèí ïðè ñèììåòðè÷íîì è
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under a new theme «Investigations in the Field of Nuclear

Physics with Neutrons» during 2011–2013 with first

priority.

Based on the information presented on the SPRING

project, the PAC recommended continuation of the investi-

gations of reactions with proton pair formation, including

experiments with polarization.

The PAC noted the new results obtained in the MUON

project during the last three years, particularly in investiga-

tions of ferrofluids with magnetic nanoparticles with the

��SR method and in the study of magnetic properties in

semiconductors (Si, Ge) and in diamonds using the ��SR

method. According to this PAC, the new project MUON is

an almost pure solid-state physics programme that should

be addressed by the PAC for Condensed Matter Physics.

For the meantime, given the high international reputation

of the MUON collaboration, continuation of this project

and its financing was recommended.

The PAC discussed the projects of two new facilities

proposed within the framework of the DRIBs-III pro-

gramme. Scientific plans and technical details of the

next generations of both in-flight fragment-separator

ACCULINNA-2 and gas-filled separator for heavy nuclei

were examined. The PAC stated that further progress in ex-

perimental studies of reactions with radioactive beams and

properties of superheavy elements depended on the chosen

parameters of both separators at the Flerov Laboratory that

should meet modern requirements in accordance with the

JINR seven-year plan.

The ACCULINNA collaboration has been quite suc-

cessful and productive for the last 15 years. In particular, its

physicists obtained high-quality results on the proton-rich
6Be and 26S nuclei. Due to the financial restrictions of

FLNR, the PAC would appreciate a scientific programme

more focused on a couple of experiments to be unique

around the world and possible in the low-energy domain. It

also recommended starting a more detailed technical de-

sign of the separator by reconsidering its initial broad

scientific programme at its next meeting.

The new multipurpose gas-filled on-line electromag-

netic recoil separator is designed for investigation of

heavy-ion induced reactions. The PAC appreciated the high

efficiency of the separator (for both symmetric and asym-

metric entrance channels), its simplicity and the relatively
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Äóáíà, èþíü.

Ñåññèè ïðîãðàììíî-êîíñóëüòàòèâíûõ

êîìèòåòîâ

Dubna, June.

Meetings of the Programme Advisory

Committees



àñèììåòðè÷íîì äåëåíèè 226Th. Ýòî òåîðåòè÷åñêîå èñ-

ñëåäîâàíèå òåñíî ñâÿçàíî ñ ýêñïåðèìåíòàëüíûì èçó÷å-

íèåì ìàññîâîãî ðàñïðåäåëåíèÿ îñêîëêîâ äåëåíèÿ,

ïðîâîäèìûì â ËßÐ.

33-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî

êîìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü 21–22 èþíÿ

ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Ý. Òîìàçè-Ãóñ-

òàôñîí.

×ëåíû ÏÊÊ ïî ôèçèêå ÷àñòèö ïî÷òèëè ïàìÿòü

Àëåêñåÿ Íîðàéðîâè÷à Ñèñàêÿíà, êîòîðûé âíåñ íåîöå-

íèìûé âêëàä â ðàçâèòèå ÎÈßÈ êàê êðóïíîãî ìåæäóíà-

ðîäíîãî öåíòðà ôóíäàìåíòàëüíûõ èññëåäîâàíèé, èãðàÿ

ëèäèðóþùóþ ðîëü â ôîðìèðîâàíèè òåêóùåé è ïåð-

ñïåêòèâíîé íàó÷íûõ ïðîãðàìì Èíñòèòóòà, îáðàçîâà-

òåëüíîé è èííîâàöèîííîé äåÿòåëüíîñòè, îñíîâàííûõ

íà «äîðîæíîé êàðòå» ñòðàòåãè÷åñêîãî ðàçâèòèÿ ÎÈßÈ.

Îí, â ÷àñòíîñòè, èíèöèèðîâàë è âîçãëàâèë ïðîåêò ïî

ñîçäàíèþ â ÎÈßÈ êîëëàéäåðà òÿæåëûõ èîíîâ NICA.

ÏÊÊ òàêæå îòìåòèë îãðîìíóþ çàñëóãó À. Í. Ñèñàêÿíà

â óêðåïëåíèè ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà è ïîâû-

øåíèè ïðèâëåêàòåëüíîñòè ÎÈßÈ äëÿ ñòðàí-ó÷àñòíèö è

äðóãèõ ïàðòíåðîâ. Ñ ìîìåíòà ñîçäàíèÿ ÏÊÊ ïî ôèçèêå

÷àñòèö â 1994 ã. è äî 2006 ã. À. Í. Ñèñàêÿí êîîðäèíèðî-

âàë åãî ðàáîòó â êà÷åñòâå âèöå-äèðåêòîðà ÎÈßÈ è

âïîñëåäñòâèè, áóäó÷è äèðåêòîðîì, ïðîäîëæàë óäåëÿòü

ðàáîòå ýòîãî êîìèòåòà îñîáîå âíèìàíèå. ÏÊÊ ãëóáîêî

ñêîðáèò â ñâÿçè ñ êîí÷èíîé àêàäåìèêà À. Í. Ñèñàêÿíà.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ èíôîðìàöèþ, ïðåäñòà-

âëåííóþ âèöå-äèðåêòîðîì ÎÈßÈ Ð. Ëåäíèöêèì, î ðå-

çîëþöèè 107-é ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ôåâðàëü

2010 ã.) è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâè-

òåëåé (ÊÏÏ) ïðàâèòåëüñòâ ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ

(ìàðò, ìàé 2010 ã.).

ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë, ÷òî ÊÏÏ âûñîêî

îöåíèë çíà÷èòåëüíûé ïðîãðåññ â ìîäåðíèçàöèè óñêî-

ðèòåëüíîãî êîìïëåêñà íóêëîòðîí-Ì/NICA, êîíñòàòè-

ðîâàâ, ÷òî â õîäå 40-ãî è 41-ãî ñåàíñîâ ðàáîòû íóêëî-

òðîíà-Ì (2009–2010 ãã.) áûëà ïîëíîñòüþ âûïîëíåíà

ôèçè÷åñêàÿ ïðîãðàììà è ïðîäåìîíñòðèðîâàíà ñòàáèëü-

íàÿ ðàáîòà óñêîðèòåëüíîãî êîìïëåêñà ïðè âûñîêîé èí-

òåíñèâíîñòè ïó÷êà. Âïåðâûå íà íóêëîòðîíå ïðîâåäåíî

óñêîðåíèå èîíîâ ñ q A ~ 1 3, à èîíû êñåíîíà ( )A �124

óñêîðåíû äî ýíåðãèè 1,5 ÃýÂ/íóêë.; ïîêàçàíà óñòîé÷è-

âàÿ ðàáîòà ìàãíèòíîé ñèñòåìû ïðè ïîëå 1,8 Òë; óñïåø-

íî îïðîáîâàí è èñïûòàí íîâûé ðåæèì ðàáîòû êîëüöà,

ïîçâîëÿþùèé ïðîâîäèòü äëèòåëüíûå ñåàíñû ñ òåõíî-

ëîãè÷åñêèìè ïåðåðûâàìè áåç ïîòåðü ãåëèÿ è óâåëè-

÷åíèÿ ïîòðåáëåíèÿ æèäêîãî àçîòà.
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low costs of the chosen design, and recommended continu-

ation of discussions on the final project at its next meeting.

The PAC heard with interest a scientific report on the

description of the symmetric and asymmetric fission val-

leys in 226Th. This theoretical study is closely connected

with the experimental research of the mass distribution of

fission fragments performed at FLNR.

The 33rd meeting of Programme Advisory Commit-

tee for Particle Physics was held on 21–22 June. It was

chaired by Professor E. Tomasi-Gustafsson.

The members of the PAC for Particle Physics com-

memorated Alexei Sissakian, who has made an outstanding

contribution to the development of JINR as a large interna-

tional centre for fundamental research, education of young

scientists and innovative activities, and has played a lead-

ing role in the formulation of the JINR current and future

research programmes based on the road map for JINR

strategic development. In particular, he initiated and head-

ed the largest project of JINR for the construction of the

NICA heavy-ion collider. A. Sissakian has also greatly

contributed to the promotion of the international coopera-

tion of JINR and of its attractiveness for the Member States

and other partners. Since the establishment of the PAC for

Particle Physics in 1994 up to 2006, as Vice-Director of

JINR A. Sissakian coordinated the activity of this PAC and

afterwards as Director he continued to take a keen interest

in its work. The PAC deeply regrets the sad loss of Aca-

demician A. Sissakian.

The PAC was informed by JINR Vice-Director R. Led-

nick� about the Resolution of the 107th session of JINR

Scientific Council (February 2010) and about the decisions

of the JINR Committee of Plenipotentiaries (March, May

2010).

The PAC was pleased to note that the Committee of

Plenipotentiaries (CP) appreciated the significant progress

in upgrading the Nuclotron-M/NICA accelerator complex.

In particular, the CP stated that during the 40th and 41st

runs of the Nuclotron-M (2009–2010) the physics research

programme was fulfilled completely and stable operation

of the accelerator complex at high intensity was demon-

strated. For the first time at the Nuclotron, the acceleration

of ions with q A ~ 1 3 was accomplished, and xenon ions

( )A �124 were accelerated up to the energy 1.5 GeV/nu-

cleon. Stable work of the magnetic system at 1.8 Ò was
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ÏÊÊ ïðèâåòñòâîâàë ïîäïèñàíèå ïðîòîêîëîâ è ñî-

ãëàøåíèé ñ ÖÅÐÍ, ÈßÔ èì. Ã. È. Áóäêåðà è GSI î ñî-

òðóäíè÷åñòâå ïî ïðîåêòó NICA.

ÏÊÊ ñîãëàñèëñÿ ñ ìíåíèåì ýêñïåðòíîãî êîìèòåòà

ïî óñêîðèòåëüíîìó êîìïëåêñó íóêëîòðîí-M/NICA î

çíà÷èòåëüíîì ïðîäâèæåíèè â ðàçðàáîòêå òåõíè÷åñêîãî

ïðîåêòà êîëëàéäåðà NICA, îòìåòèâ âàæíîñòü äàëüíåé-

øåé ðàáîòû äëÿ íà÷àëà èíôðàñòðóêòóðíûõ ïðåîáðàçî-

âàíèé â 2011 ã., è îæèäàåò ïðåäñòàâëåíèÿ ïðåäëîæåíèÿ

î ñëåäóþùåì ýòàïå ðåàëèçàöèè ïðîåêòà «Íóêëî-

òðîí-M/NICA» íà ñëåäóþùåé ñåññèè. ÏÊÊ ïðåäëîæèë

ðóêîâîäñòâó ÎÈßÈ îïóáëèêîâàòü ìåæäóíàðîäíîå îáú-

ÿâëåíèå î ïðèåìå ïðåäëîæåíèé ïî ïðîâåäåíèþ ýêñïå-

ðèìåíòîâ íà íóêëîòðîíå-Ì. ÏÊÊ âûðàçèë áëàãîäàð-

íîñòü äèðåêöèè ËÔÂÝ çà îðãàíèçàöèþ ïîñåùåíèÿ

íóêëîòðîíà-Ì è âûñîêî îöåíèë ïîäðîáíûå ïîÿñíåíèÿ,

ñäåëàííûå Ã. Â. Òðóáíèêîâûì.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ äîêëàä î õîäå ïîäãîòîâêè

«áåëîé êíèãè», ïîñâÿùåííîé íàó÷íîé ïðîãðàììå ïðî-

åêòà NICA ïî èçó÷åíèþ ñìåøàííîé ôàçû è ñïèíîâîé

ôèçèêè, îòìåòèë ïðîãðåññ, äîñòèãíóòûé â äàííîì íà-

ïðàâëåíèè, è ðåêîìåíäîâàë ïðîäîëæèòü ðàáîòó ïî ôîð-

ìèðîâàíèþ êîíêóðåíòîñïîñîáíîé ôèçè÷åñêîé ïðî-

ãðàììû èññëåäîâàíèé ñ ó÷åòîì åå êîìïëåìåíòàðíîñòè

ñ èññëåäîâàíèÿìè, ïëàíèðóåìûìè â ÖÅÐÍ, íà RHIC è

FAIR.

Âûñîêî îöåíèâ óñèëèÿ äèðåêöèè ÎÈßÈ ïî äàëü-

íåéøåìó ðàçâèòèþ ïàðòíåðñêèõ ïðîãðàìì, ÏÊÊ îòìå-

òèë, â ÷àñòíîñòè, äâóñòîðîííèå ñîãëàøåíèÿ ÎÈßÈ,

ïîäïèñàííûå â ÿíâàðå–ìàðòå 2010 ã. ñ ÖÅÐÍ, ÈßÔ

èì. Ã. È. Áóäêåðà, BNL, FNAL è ñ ÍÈßÓ «ÌÈÔÈ».

ÏÊÊ ïðèíÿë ê ñâåäåíèþ äîêëàä î õîäå ðàáîò ïî

ILC, âåäóùèõñÿ â ÎÈßÈ, è ðåêîìåíäîâàë ïðîäîëæèòü

ó÷àñòèå â ýòèõ ðàáîòàõ.

Çàñëóøàâ äîêëàäû ãðóïï ÎÈßÈ î ïåðâûõ íàó÷íûõ

ðåçóëüòàòàõ â ýêñïåðèìåíòàõ ALICE, ATLAS è CMS,

ÏÊÊ âûñîêî îöåíèë ïîëó÷åííûå ðåçóëüòàòû è îæèäàåò

íà áóäóùèõ ñåññèÿõ ðåãóëÿðíûõ ñîîáùåíèé îá ó÷àñòèè

â àíàëèçå äàííûõ, îñíîâíîå âíèìàíèå â êîòîðûõ ñëåäó-

åò óäåëèòü âêëàäó è äåÿòåëüíîñòè ôèçèêîâ ÎÈßÈ.

Îòìåòèâ ðåøåíèå ÊÏÏ îòíîñèòåëüíî ó÷àñòèÿ

ÎÈßÈ â íàáîðå äàííûõ â ýêñïåðèìåíòàõ LHC (ATLAS,

ALICE è CMS), ÏÊÊ ïðèñîåäèíèëñÿ ê ïîçäðàâëåíèþ

ÊÏÏ â àäðåñ êîëëåêòèâîâ ÎÈßÈ ñ óñïåøíûì âûïîëíå-

íèåì îáÿçàòåëüñòâ ïî ñîçäàíèþ è ââîäó â äåéñòâèå ýòèõ

äåòåêòîðîâ è îäîáðèë àêòèâíîå ó÷àñòèå ñîòðóäíèêîâ

ÎÈßÈ â ïðîâåäåíèè àíàëèçà ïåðâûõ äàííûõ.

Çàñëóøàâ ïðåäëîæåíèå ïðîåêòà «Ìíîãîöåëåâîé

äåòåêòîð äëÿ èçó÷åíèÿ ñâîéñòâ ãîðÿ÷åé è ïëîòíîé áàðè-
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shown. Also for the first time a new operation mode for the

ring was successfully tried and tested to allow long runs

with routine breaks to be carried out without helium losses

and without increasing liquid nitrogen consumption.

The PAC welcomed the recent signature of the proto-

cols and agreements with CERN, the Budker INP, and GSI

concerning collaboration on the NICA project.

The PAC concurred with the Nuclotron-M/NICA

MAC about essential advancement in the Technical Design

Report for the NICA and noted the importance of further

work to start infrastructure upgrade in 2011. At its future

meeting, it looks forward to being presented a proposal for

the next step of realization of the Nuclotron-M/NICA pro-

ject. The PAC encouraged the JINR management to publish

an international call for experiments at the Nuclotron-M as

soon as reliable performance figures can be presented qual-

ifying for an outstanding physics programme. The PAC

thanked the VBLHEP Directorate for the organization of

the visit to the Nuclotron-M and appreciated the detailed

explanations given by G. Trubnikov.

Concerning the report on the ongoing preparation of

the white paper for the NICA programme on the mixed

phase and spin physics, the PAC noted the progress

achieved in this field and recommended continuation of the

work to elaborate a competitive research programme in

view of its complementarity with studies planned at CERN,

RHIC, and FAIR.

The PAC highly appreciated the new efforts of the Di-

rectorate towards further development of the JINR partner-

ship programmes, noting, in particular, the bilateral agree-

ments signed by JINR in January–March 2010 with CERN,

the Budker INP, BNL, FNAL, and MEPI.

The PAC took note of the report on the progress for on-

going developments at JINR related to the ILC and recom-

mended further participation in this work.

The PAC took note of the reports by JINR groups on

the first scientific results in the ALICE, ATLAS, and CMS

experiments and highly appreciated the obtained results. It

looks forward at its future meetings to regular presentations

of JINR’s participation in data analysis focusing on JINR

physicists’ contributions and activities.

Noting the decision of the Committee of Plenipoten-

tiaries concerning JINR’s participation in data taking in the

LHC experiments (ATLAS, ALICE and CMS), the PAC

joined the CP in recognizing the successful fulfillment of

the obligations in the construction and the commissioning
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îííîé ìàòåðèè íà êîëëàéäåðíîì êîìïëåêñå NICA

(MPD)», ÏÊÊ ðåêîìåíäîâàë îäîáðèòü åãî äëÿ âûïîëíå-

íèÿ äî êîíöà 2015 ã., îòìåòèâ âàæíîñòü ïðåäëàãàåìîé

íàó÷íîé ïðîãðàììû, ïðîãðåññ â ôîðìèðîâàíèè ìåæäó-

íàðîäíîé êîëëàáîðàöèè è áîëüøîé èíòåðåñ ñî ñòîðîíû

íàó÷íîé îáùåñòâåííîñòè. ÏÊÊ âûðàçèë óäîâëåòâîðå-

íèå â ñâÿçè ñ ïóáëèêàöèåé ïåðâîé âåðñèè âñåñòîðîí-

íåãî êîíöåïòóàëüíîãî ïðîåêòà MPD.

Çàñëóøàâ ïðåäëîæåíèå îá ó÷àñòèè ÎÈßÈ â ïðîåê-

òå CBM, ÏÊÊ ðåêîìåíäîâàë îäîáðèòü åãî äëÿ âûïîëíå-

íèÿ äî êîíöà 2015 ã., ïðåäëîæèâ ãðóïïå ÎÈßÈ ñîñðåäî-

òî÷èòüñÿ íà êîíêðåòíûõ íàó÷íî-èññëåäîâàòåëüñêèõ ðà-

áîòàõ è ïðîâåñòè èõ â òåñíîé ñâÿçè ñ ïðîåêòîì MPD.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ ïðåäëîæåíèå ïðîåêòà

«Òðàíñìóòàöèÿ» è ðåêîìåíäîâàë îäîáðèòü åãî äëÿ âû-

ïîëíåíèÿ äî êîíöà 2013 ã., îòìåòèâ ïðàêòè÷åñêóþ çíà-

÷èìîñòü ïðåäëàãàåìûõ èññëåäîâàíèé.

ÏÊÊ çàñëóøàë îò÷åòû ïî òåìàì «Ìàòåìàòè÷åñêàÿ

ïîääåðæêà ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëå-

äîâàíèé, ïðîâîäèìûõ ÎÈßÈ» è «Èíôîðìàöèîííîå,

êîìïüþòåðíîå è ñåòåâîå îáåñïå÷åíèå äåÿòåëüíîñòè

ÎÈßÈ», îòìåòèë âûñîêèé óðîâåíü, âîñòðåáîâàííîñòü

è ïåðñïåêòèâíîñòü ïðîâîäèìûõ èññëåäîâàíèé è ðåêî-

ìåíäîâàë ïðîäîëæèòü èõ äî êîíöà 2013 ã. ÏÊÊ ðåêî-

ìåíäîâàë ËÈÒ, ïðè ïîääåðæêå ðóêîâîäñòâà Èíñòèòóòà,

ïîäãîòîâèòü ïðåäëîæåíèå î ñîçäàíèè âû÷èñëèòåëüíîãî

öåíòðà áîëüøîé ìîùíîñòè, êîòîðûé îáåñïå÷èë áû ó÷å-

íûõ ÎÈßÈ àäåêâàòíûìè âû÷èñëèòåëüíûìè âîçìîæíî-

ñòÿìè â áóäóùåì.

Çàñëóøàâ îò÷åò îá ó÷àñòèè ÎÈßÈ â ïðîåêòå

BES-III, ÏÊÊ âûñîêî îöåíèë ïîëó÷åííûå ðåçóëüòàòû,

âàæíîñòü ýòèõ ðàáîò è ðåêîìåíäîâàë ïðîäîëæèòü èõ äî

êîíöà 2013 ã.

Ñ èíòåðåñîì îçíàêîìèâøèñü ñî ñòåíäîâûìè ñîîá-

ùåíèÿìè â îáëàñòè ôèçèêè ÷àñòèö, ïðåäñòàâëåííûìè

ìîëîäûìè ó÷åíûìè èç ËÔÂÝ è ËÒÔ, ÏÊÊ ðåêîìåíäî-

âàë ïðîäîëæèòü âêëþ÷åíèå òàêîé ôîðìû ïðåçåíòàöèé â

ïðîãðàììó áóäóùèõ ñåññèé, à òàêæå ïîääåðæàë ïðåäëî-

æåíèå î ïóáëèêàöèè â «Ïèñüìàõ â Ý×Àß» äîêëàäîâ,

ïðåäñòàâëåííûõ íà ýòîé ñåññèè â âèäå ñòåíäîâûõ

ñîîáùåíèé.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë íàó÷íûå äîêëàäû: «Íà-

áëþäåíèå â ýêñïåðèìåíòå OPERA ïåðâîãî ñîáûòèÿ —

êàíäèäàòà íà ïîÿâëåíèå òàó-íåéòðèíî â ïó÷êå CNGS»

(Þ. À. Ãîðíóøêèí), «Ñïèíîâàÿ ñòðóêòóðà íóêëîíà»

(Ã. Ìàëëîò), «Ýêñïåðèìåíò NA61/SHINE íà SPS

ÖÅÐÍ» (Ì. Ãàçäçèöêèé).
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of these detectors, as well as the active involvement of

JINR staff members in the first data analysis.

The PAC considered the proposal of the project «Mul-

tiPurpose Detector to Study Properties of Hot and Dense

Baryonic Matter at the NICA Collider (MPD)» and recom-

mended its approval until the end of 2015. It noted the im-

portance of the proposed scientific programme, the

progress in the organization of the international collabora-

tion, and the great interest from a wide scientific communi-

ty. The PAC was pleased to see the first version of a

comprehensive CDR.

The PAC considered the proposal for JINR’s participa-

tion in the CBM project and recommended its approval un-

til the end of 2015. It encouraged the JINR group to select

and focus on specific R&D applications to be developed in

close connection with MPD.

The PAC considered the proposal of the TRANSMU-

TATION project and recommended its approval until the

end of 2013, noting the practical importance of the pro-

posed studies.

The PAC reviewed the reports on the themes «Mathe-

matical Support of Experimental and Theoretical Studies

Conducted by JINR» and «Information, Computer and Net-

work Support of JINR’s Activity», noted the high level, the

necessity, and the good prospects of the ongoing research

and recommended continuation of these activities until the

end of 2013. The PAC also recommended that LIT, with the

support of the JINR management, prepare a proposal for a

High Power Computing Centre at JINR which would pro-

vide the JINR scientists with adequate computational

capacity in the future.

The PAC took note of the report on JINR’s participa-

tion in the BES-III project, highly appreciated the received

results and the importance of this work, and recommended

continuation of this activity until the end of 2013.

The PAC appreciated the poster presentations in par-

ticle physics prepared by young scientists from VBLHEP

and BLTP and recommended that this form of presentations

be included in the agenda of its future meetings. It encour-

aged the publication of the reports delivered at this session

as poster presentations in the journal «Physics of Elemen-

tary Particles and Atomic Nuclei, Letters».

The PAC noted with interest the scientific reports:

«Observation of a First Tau Neutrino Candidate Event in

the OPERA Experiment in the CNGS Beam» (by Yu. Gor-
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32-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñîñòîÿ-

ëàñü 24–25 èþíÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà

Â. Êàíöåðà.

×ëåíû ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ïî-

÷òèëè ïàìÿòü Àëåêñåÿ Íîðàéðîâè÷à Ñèñàêÿíà, âíåñøå-

ãî âûäàþùèéñÿ âêëàä â ðàçâèòèå ÎÈßÈ êàê ìåæäóíà-

ðîäíîãî öåíòðà ôóíäàìåíòàëüíûõ ôèçè÷åñêèõ èññëå-

äîâàíèé. ÏÊÊ òàêæå ïî÷òèë ïàìÿòü Ôðàíòèøåêà

Ñïóðíû, ÷ëåíà ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä

â ïåðèîä ñ 2005 ïî 2010 ã., âíåñøåãî çíà÷èòåëüíûé

âêëàä â óêðåïëåíèå ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è èñ-

ñëåäîâàòåëüñêèìè öåíòðàìè ×åøñêîé Ðåñïóáëèêè.

ÏÊÊ ãëóáîêî ñêîðáèò â ñâÿçè ñ êîí÷èíîé àêàäåìèêà

À. Í. Ñèñàêÿíà è ïðîôåññîðà Ô. Ñïóðíû.

Ïðåäñåäàòåëü ÏÊÊ Â. Êàíöåð ïðåäñòàâèë êðàòêèé

îáçîð äîêëàäà, ñäåëàííîãî íà ñåññèè Ó÷åíîãî ñîâåòà

Èíñòèòóòà (ôåâðàëü 2010 ã.), à òàêæå èíôîðìàöèþ î

âûïîëíåíèè ðåêîìåíäàöèé ïðåäûäóùåé ñåññèè ÏÊÊ.

Ãëàâíûé ó÷åíûé ñåêðåòàðü ÎÈßÈ Í. À. Ðóñàêîâè÷

ïðîèíôîðìèðîâàë ÏÊÊ î ðåçîëþöèè 107-é ñåññèè Ó÷å-

íîãî ñîâåòà Èíñòèòóòà (ôåâðàëü 2010 ã.) è ðåøåíèÿõ

Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé (ìàðò, ìàé

2010 ã.). ×ëåíû ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèëè, ÷òî

áîëüøèíñòâî ðåêîìåíäàöèé ïðåäûäóùåé ñåññèè ÏÊÊ,

êàñàþùèõñÿ èññëåäîâàíèé ÎÈßÈ â îáëàñòè êîíäåíñè-

ðîâàííûõ ñðåä, áûëè ïðèíÿòû Ó÷åíûì ñîâåòîì è

äèðåêöèåé ÎÈßÈ.

Çàñëóøàâ ñîîáùåíèå ïî çàâåðøàþùåéñÿ òåìå «Èí-

ôîðìàöèîííîå, êîìïüþòåðíîå è ñåòåâîå îáåñïå÷åíèå

äåÿòåëüíîñòè ÎÈßÈ», ÏÊÊ ðåêîìåíäîâàë ïðîäîëæàòü

è ðàçâèâàòü èññëåäîâàíèÿ â ðàìêàõ ýòîé òåìû íà ïåðèîä

2011–2013 ãã., óäåëÿÿ îñîáîå âíèìàíèå âîïðîñàì çàùè-

òû äàííûõ â ãðèä-ñðåäå.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ èíôîðìàöèþ î ïîñëåäíèõ

ðàáîòàõ ïî ìîäåðíèçàöèè ðåàêòîðà ÈÁÐ-2 è ñ óäîâëå-

òâîðåíèåì îòìåòèë, ÷òî ìîäåðíèçàöèÿ ïîäõîäèò ê çà-

âåðøåíèþ â ñîîòâåòñòâèè ñ ãðàôèêîì ðàáîò. ÏÊÊ ïîä-

äåðæàë ïëàí ïîäãîòîâêè ðåàêòîðà ê ôèçè÷åñêîìó ïóñêó,

îòìåòèâ, ÷òî ñâîåâðåìåííîå è ïîëíîå ôèíàíñèðîâàíèå

çàïëàíèðîâàííîé äåÿòåëüíîñòè ÿâëÿåòñÿ ðåøàþùèì

äëÿ óñïåøíîãî çàâåðøåíèÿ åãî ìîäåðíèçàöèè, è ðåêî-

ìåíäîâàë ïðîäîëæèòü ðàáîòû ïî óñòàíîâêå, íàëàäêå è

íàñòðîéêå íîâîãî îáîðóäîâàíèÿ ðåàêòîðà, à òàêæå ïî

ïðîåêòó êðèîãåííûõ çàìåäëèòåëåé.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ îáçîð îòíîñèòåëüíî èñ-

ñëåäîâàíèé â îáëàñòè íàíîôèçèêè è íàíîìàòåðèàëîâ ñ

ïîìîùüþ ìåòîäîâ íåéòðîííîãî ðàññåÿíèÿ, âûïîëíåí-

íûõ â ËÍÔ ñîâìåñòíî ñ èíñòèòóòàìè ñòðàí-ó÷àñòíèö

ÎÈßÈ. Âûñîêî îöåíèâ øèðîêèé ñïåêòð èññëåäîâàíèé,
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nushkin), «Spin Structure of the Nucleon» (by G. Mallot),

and «NA61/SHINE at the CERN SPS» (by M. Gazdzicki).

The 32nd meeting of the Programme Advisory

Committee for Condensed Matter Physics was held on

24–25 June. It was chaired by Professor V. Kantser.

The members of the PAC for Condensed Matter

Physics commemorated Alexei Sissakian, who has made an

outstanding contribution to the development of JINR as an

international centre of excellence for fundamental physics

research. The PAC also commemorated Franti�ek Spurn�, a

member of this PAC during 2005–2010, who has signifi-

cantly contributed to the strengthening of collaboration be-

tween JINR and Czech research centres. The PAC deeply

regrets the sad loss of Academician A. Sissakian and

Professor F. Spurn�.

The Chairperson of the PAC presented a short

overview of the PAC report delivered at the session of the

JINR Scientific Council in February 2010 and information

about the implementation of the recommendations of the

previous PAC meeting.

JINR Chief Scientific Secretary N. Russakovich in-

formed the PAC about the Resolution of the 107th session

of the JINR Scientific Council (February 2010) and about

the decisions of the JINR Committee of Plenipotentiaries

(March, May 2010). The PAC was pleased to note that most

of the recommendations of the previous PAC meeting con-

cerning JINR research in the areas of condensed matter

physics had been accepted by the JINR Scientific Council

and Directorate.

Concerning the report on the closing theme «Informa-

tion, Computer and Network Support of JINR’s Activity»,

the PAC recommended the extension of this theme in

2011–2013 with special emphasis on data protection in the

Grid environment.

The PAC took note of the report about the latest work

on modernization of the IBR-2 reactor and noted that it was

nearing completion in accordance with schedule. It also

supported the plan concerning the preparation of the reac-

tor for the physical start-up and noted that timely and full fi-

nancing of the planned activities has crucial importance for

successful completion of the reactor modernization. The

PAC recommended continuation of efforts for the installa-

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACs



çíà÷èìîñòü íàó÷íûõ ðåçóëüòàòîâ è ýôôåêòèâíîå ñî-

òðóäíè÷åñòâî â ýòèõ íàïðàâëåíèÿõ, ÏÊÊ âûðàçèë íàäå-

æäó, ÷òî ïåðåçàïóñê ðåàêòîðà ÈÁÐ-2 ïîñëå ìîäåðíèçà-

öèè è ðåàëèçàöèÿ ïîëèòèêè ïîëüçîâàòåëåé ñïåêòðîìå-

òðè÷åñêîãî êîìïëåêñà îáåñïå÷àò äàëüíåéøåå ðàçâèòèå

è ðàñøèðåíèå ñîâìåñòíûõ èññëåäîâàíèé â îáëàñòè íà-

íîôèçèêè, íàíîìàòåðèàëîâ è â äðóãèõ íàïðàâëåíèÿõ

ôèçèêè êîíäåíñèðîâàííûõ ñðåä ñ óíèâåðñèòåòàìè è

íàó÷íûìè öåíòðàìè ñòðàí-ó÷àñòíèö è äðóãèõ ñòðàí.

Çàñëóøàâ îáçîð òåêóùèõ ðàáîò ËÒÔ â îáëàñòè ôè-

çèêè íàíîñèñòåì, ÏÊÊ âûñîêî îöåíèë ïîñëåäíèå ðå-

çóëüòàòû èññëåäîâàíèé óãëåðîäíûõ íàíîñòðóêòóð,

àòîìíûõ êëàñòåðîâ, êâàíòîâûõ òî÷åê è ïåðåõîäîâ Äæî-

çåôñîíà è ðåêîìåíäîâàë ïðîäîëæèòü òåîðåòè÷åñêèå èñ-

ñëåäîâàíèÿ ïðîöåññîâ â íàíîñòðóêòóðàõ è íîâûõ ìàòå-

ðèàëàõ, âêëþ÷àÿ ðàáîòû, ñâÿçàííûå ñ ýêñïåðèìåíòàëü-

íûìè èññëåäîâàíèÿìè íà áàçîâûõ óñòàíîâêàõ ÎÈßÈ.

ÏÊÊ îòìåòèë äîêëàä î òåêóùåì ñîñòîÿíèè ðàáîò

ïî ñîçäàíèþ äèôðàêòîìåòðà ÄÍ-6 è âûñîêî îöåíèë

ïðîãðåññ, äîñòèãíóòûé ïðè ðåàëèçàöèè äàííîãî ïðîåê-

òà, êîòîðûé âûïîëíÿåòñÿ ñ ïåðâûì ïðèîðèòåòîì â ñîîò-

âåòñòâèè ñ ïëàíîì ðàáîò. ÏÊÊ ðåêîìåíäîâàë çàâåðøèòü

ôîðìèðîâàíèå îñíîâíîé êîíôèãóðàöèè äèôðàêòîìåòðà

ÄÍ-6 ê êîíöó 2011 ã., ñ÷èòàÿ ýòó ðàáîòó îñíîâíîé çàäà-

÷åé â ðàçâèòèè êîìïëåêñà ñïåêòðîìåòðîâ ÈÁÐ-2Ì.

Ïðèíÿâ ê ñâåäåíèþ èíôîðìàöèþ î òåêóùåì ñîñòî-

ÿíèè ñïåêòðîìåòðà ÍÅÐÀ-ÏÐ, ÏÊÊ ïîääåðæàë âñå ïëà-

íèðóåìûå ðàáîòû ïî åãî ìîäåðíèçàöèè è îòìåòèë èñ-

êëþ÷èòåëüíóþ âàæíîñòü ôèíàíñîâîé ïîääåðæêè çà

ñ÷åò ãðàíòîâ ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ Ïðàâèòåëü-

ñòâà Ðåñïóáëèêè Ïîëüøè äëÿ ïîëíîé çàìåíû çåðêàëü-

íîãî íåéòðîíîâîäà ÍÅÐÀ-ÏÐ â 2010–2011 ãã. ÏÊÊ îäî-

áðèë ïðîãðàììó ïåðâûõ ýêñïåðèìåíòîâ íà ðåàêòîðå

ÈÁÐ-2Ì ñ èñïîëüçîâàíèåì ñïåêòðîìåòðà ÍÅÐÀ-ÏÐ è

ðåêîìåíäîâàë óñòàíîâèòü âûñîêèé ïðèîðèòåò äëÿ âû-

ïîëíåíèÿ äàííîãî ïðîåêòà, ïîñêîëüêó çàìåíà çåðêàëü-

íîãî íåéòðîíîâîäà ñïåêòðîìåòðà ÍÅÐÀ-ÏÐ ïîñëå ñåí-

òÿáðÿ 2010 ã. ïîòðåáóåò îñòàíîâêè ýêñïåðèìåíòîâ.

ÏÊÊ ñ áîëüøèì èíòåðåñîì çàñëóøàë íàó÷íûå äî-

êëàäû: «Òîðìîæåíèå è ïðîáåãè ìåäëåííûõ òÿæåëûõ

èîíîâ â ëåãêèõ ìèøåíÿõ» (Â. À. Êóçüìèí), «Èçó÷åíèå

ñâîéñòâ è ìîäèôèêàöèÿ ìíîãîñëîéíûõ íàíîñòðóêòóð

ïðè îáëó÷åíèè òÿæåëûìè èîíàìè âûñîêèõ ýíåðãèé»

(À. Þ. Äèäûê), «Êîìïüþòåðíûé àíàëèç äèíàìèêè íèç-

êîðàçìåðíûõ íàíîñòðóêòóð âî âíåøíèõ ïîëÿõ»

(À. À. Ãóñåâ), «Ðåçîíàíñíûå ìåõàíèçìû ãåíåðàöèè òå-

ðàãåðöîâîãî èçëó÷åíèÿ è èõ ñâÿçü ñ áèîëîãè÷åñêèìè

ñèñòåìàìè» (À. Í. Áóãàé), «Ðàññåÿíèå íà ôðàêòàëüíûõ

ñèñòåìàõ íà ìàëûå óãëû» (Ý. Àíèòàñ) è «Èññëåäîâàíèÿ

âíóòðåííåé äèíàìèêè íåêîòîðûõ ñòåðîèäíûõ ãîðìî-
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tion, adjustment and alignment of the new reactor equip-

ment as well as for the project of cryogenic moderators.

The PAC heard an overview of research in the area of

nanoscale physics and nanomaterials performed by FLNP

in collaboration with research institutes of the JINR Mem-

ber States by neutron scattering methods. Appreciating the

wide range of activities, the importance of scientific results

and effective collaboration in this research area, the PAC

expressed hope that the re-start of the IBR-2 reactor after

modernization and realization of the user policy at the spec-

trometer complex would promote further development and

extension of the collaborative research in nanoscale

physics, nanomaterials and other condensed matter physics

fields with universities and research centres in the Member

States and other countries.

The PAC heard an overview of the current research at

BLTP concerning the physics of nanosystems. It was im-

pressed by recent results in the field of carbon nanostruc-

tures, atomic clusters, quantum dots, Josephson junctions,

and recommended continuation of theoretical studies in the

field of physical processes in nanostructures and new mate-

rials, including those related to experimental work at JINR

basic facilities.

The PAC was informed about the status of the DN-6

diffractometer and appreciated the progress in the realiza-

tion of this first-priority project that is under way according

to planned schedule. It recommended completion of the ba-

sic configuration of DN-6 by the end of 2011, and regards

this work as a major task in the development of the IBR-2M

spectrometer complex.

The ÐÀÑ took note of the information about the current

status of the NERA-PR spectrometer and supported all the

activities planned for modernization of the NERA-PR

spectrometer. The PAC considered the financial support

within the framework of grants of Poland’s Plenipotentiary

to be very important for the full replacement of the

NERA-PR neutron mirror guide in 2010–2011. Since the

replacement of the NERA-PR neutron mirror guide after

September 2010 will require stopping of the experiments,

the PAC recommended high priority for this project.

The PAC heard with much interest the scientific re-

ports on various fields of condensed matter physics: «The

Stopping and Range of Slow Heavy Ions in Light Targets»

(by V. Kuzmin), «Studies of Properties and Modification of

Multilayered Nanostructures by Swift Heavy Ions» (by

A. Didyk), «Computer Analysis of Dynamics of Low-Di-
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íîâ» (Ä. Íîâàê), îòìåòèâ øèðîêèé ñïåêòð ïðåäñòàâëåí-

íûõ íàó÷íûõ íàïðàâëåíèé è âûñîêèé óðîâåíü èññëåäî-

âàíèé, ïðîâîäèìûõ â ÎÈßÈ. ÏÊÊ ðåêîìåíäîâàë àâòî-

ðàì äîêëàäîâ íà áóäóùèõ ñåññèÿõ óäåëÿòü îñíîâíîå

âíèìàíèå ïîëó÷åííûì ðåçóëüòàòàì, à íå äåòàëüíûì

ìåòîäîëîãè÷åñêèì àñïåêòàì èññëåäîâàíèé.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë èíôîðìàöèþ î ðàáî-

÷åì ñîâåùàíèè «Èñïîëüçîâàíèå óñêîðèòåëåé çàðÿæåí-

íûõ ÷àñòèö äëÿ èçó÷åíèÿ ðàäèàöèîííûõ ïîâðåæäåíèé â

ñèñòåìàõ âûñîêîãî óðîâíÿ îðãàíèçàöèè (êîñìè÷åñêèå,

ìåäèêî-áèîëîãè÷åñêèå è òåõíè÷åñêèå àñïåêòû)»

(29–30 ìàðòà 2010 ã., Äóáíà) è ïîä÷åðêíóë âàæíîñòü èñ-

ïîëüçîâàíèÿ ïîòåíöèàëà ÎÈßÈ â èññëåäîâàíèÿõ, îòðà-

æàþùèõ ðàçëè÷íûå àñïåêòû áèîëîãè÷åñêîãî äåéñòâèÿ

òÿæåëûõ çàðÿæåííûõ ÷àñòèö âûñîêèõ ýíåðãèé, ïðèìå-

íåíèÿ ÿäåðíî-ôèçè÷åñêèõ ìåòîäîâ â èññëåäîâàíèè ïëà-

íåò è ôèçè÷åñêîé êàëèáðîâêå êîñìè÷åñêîé àïïàðàòóðû,

èçó÷åíèè ðàäèàöèîííûõ ñáîåâ ýëåêòðîíèêè êîñìè÷å-

ñêèõ àïïàðàòîâ. ÏÊÊ ðåêîìåíäîâàë ËÔÂÝ ïðåäñòàâèòü

íà ñëåäóþùåé ñåññèè èíôîðìàöèþ îòíîñèòåëüíî ñïå-

öèàëüíîãî êàíàëà ïó÷êà íà íóêëîòðîíå-Ì äëÿ ìåäèöèí-

ñêèõ è ðàäèîáèîëîãè÷åñêèõ ýêñïåðèìåíòîâ, à òàêæå

ïîääåðæàë èíèöèàòèâó äèðåêöèè ÎÈßÈ î ñîçäàíèè

Ìåæäóíàðîäíîãî îáúåäèíåííîãî íàó÷íîãî ñîâåòà ÐÀÍ

ïî ïðîáëåìàì îáùåé è êîñìè÷åñêîé ðàäèîáèîëîãèè,

îðèåíòèðîâàííîãî íà ðåàëèçàöèþ êðóïíûõ èññëåäîâà-

òåëüñêèõ ïðîåêòîâ ïî äàííîé ïðîáëåìå ñ èñïîëüçîâà-

íèåì óñêîðèòåëåé çàðÿæåííûõ ÷àñòèö.

Ñ óäîâëåòâîðåíèåì îòìåòèâ ñòåíäîâûå ñîîáùåíèÿ

ó÷åíûõ ËÐÁ â ðàçëè÷íûõ îáëàñòÿõ ðàäèîáèîëîãèè,

ÏÊÊ èçáðàë ëó÷øåé ðàáîòîé ñòåíäîâîå ñîîáùåíèå

Ì. Ñ. Ëÿøêî «Ñòîõàñòè÷åñêèé ïîäõîä ê ìàòåìàòè÷å-

ñêîìó ìîäåëèðîâàíèþ SOS-ñèñòåìû â áàêòåðèàëüíûõ

êëåòêàõ Escherichia coli ïðè óëüòðàôèîëåòîâîì îáëó÷å-

íèè». Áûë îòìå÷åí âûñîêèé óðîâåíü ñîîáùåíèé Ì. Äå-

ïåðàñ-Êàìèíüñêîé «Ñîçäàíèå êàëèáðîâî÷íûõ êðèâûõ

äëÿ èçëó÷åíèé ñ ðàçëè÷íîé ËÏÝ ñ öåëüþ ðåòðîñïåêòèâ-

íîé îöåíêè äîçû» è À. Í. Êîêîðåâîé «Âëèÿíèå ìóòà-

öèé rad53 íà âîçíèêíîâåíèå äåëåöèé ïîä äåéñòâèåì

ÓÔ- è �-îáëó÷åíèÿ ó äðîææåé Saccharomyces

cerevisiae». ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ

íàãðàäèòü àâòîðîâ ýòèõ ðàáîò íà ñëåäóþùåé ñåññèè.
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mensional Nanostructures in External Fields» (by A. Gu-

sev), «Resonant Mechanisms of Optical Generation of Ter-

ahertz Radiation and Their Relation to Biological Systems»

(by A. Bugay), «Small-Angle Scattering from Determinis-

tic Fractal Systems» (by E. Anitas), and «Internal Dynam-

ics Studies in Selected Steroid Hormones» (by D. Nowak).

The PAC noted the wide spectrum of the scientific direc-

tions presented and high quality of research at JINR. At its

future meetings the Committee wishes to hear new reports

to be delivered by JINR scientists with emphasis on the

obtained results rather than on detailed methodological

aspects.

The PAC heard with interest the information about the

workshop «Application of Charged Particle Accelerators in

Studying Radiation Damage in Systems with a High Level

of Organization (Space, Medical, Biological, and Technical

Aspects)» (29–30 March 2010, Dubna). The PAC empha-

sized the importance of taking advantage of JINR’s poten-

tial for the research focusing on different aspects of the bio-

logical effect of high-energy heavy charged particles, the

use of nuclear physics methods in investigations of planets

and physical calibration of space instruments, and radia-

tion-caused failures of spacecraft electronics. It also rec-

ommended that VBLHEP present at its next meeting

information concerning a special beam channel at the Nu-

clotron-M for medical and radiobiological experiments.

The PAC supported the JINR Directorate’s initiative to es-

tablish an International Joint Scientific Council of the

Russian Academy of Sciences on the issues of general and

space radiobiology, which would focus on realizing major

research projects in this area using charged particle

accelerators.

The PAC was pleased with the poster presentations by

LRB young scientists in the various fields of radiobiology.

The poster «A Stochastic Approach to the Mathematical

Modeling of the SOS System in Escherichia coli Bacterial

Cells under Ultraviolet Irradiation», presented by

M. Lyashko, was selected as the best poster at the session.

The PAC also noted two other high-quality posters: «Estab-

lished Calibration Curves for Radiation of Different LET

for Potential Retrospective Dose Estimation», presented by

M. Deperas-Kami�ska, and «Effects of rad53 Mutation on

Deletion Induction in Haploid Yeast Saccharomyces cere-

visiae after UV- and �-Irradiation», presented by A. Koko-

reva. The PAC asked the JINR Directorate to award the

authors of these papers at its next meeting.
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13 àïðåëÿ ÎÈßÈ ïîñåòèë Ãîñóäàðñòâåííûé ñåêðå-

òàðü Ñîþçíîãî ãîñóäàðñòâà Áåëîðóññèè è Ðîññèè

Ï. Ï. Áîðîäèí — äëÿ äåòàëüíîãî îçíàêîìëåíèÿ ñ Èí-

ñòèòóòîì è õîäîì ðåàëèçàöèè ïðîåêòà «Öåíòð ôóíäà-

ìåíòàëüíûõ èññëåäîâàíèé è èííîâàöèîííûõ ðàçðàáîòîê

íà îñíîâå óñêîðèòåëüíîãî êîìïëåêñà NICA».

Âî âðåìÿ ïîñåùåíèÿ Ëàáîðàòîðèè ôèçèêè âûñîêèõ

ýíåðãèé Ï. Ï. Áîðîäèí è ñîïðîâîæäàâøèå åãî ëèöà

îçíàêîìèëèñü ñ õîäîì ðàáîò ïî ìîäåðíèçàöèè íóêëî-

òðîíà, íà áàçå êîòîðîãî ïëàíèðóåòñÿ ñîçäàòü êîëëàéäåð

NICA. Îá îäíîì èç ïðèêëàäíûõ íàïðàâëåíèé — òåõíî-

ëîãèÿõ ñâåðõïðîâîäÿùèõ ìàãíèòîâ, ðàçðàáîòàííûõ â

Äóáíå è ïðèìåíÿþùèõñÿ ñåãîäíÿ ïðè ñîçäàíèè óñêîðè-

òåëåé â âåäóùèõ íàó÷íûõ öåíòðàõ ìèðà, ðàññêàçàë äè-

ðåêòîð ËÔÂÝ ïðîôåññîð Â. Ä. Êåêåëèäçå. Çàìåñòèòåëü

äèðåêòîðà Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíîëîãèé

ïðîôåññîð Â. Â. Êîðåíüêîâ ïðîäåìîíñòðèðîâàë ãîñòÿì

ðàáîòó ñèñòåìû ãðèä, êîòîðàÿ ïîçâîëÿåò âåñòè îáðàáîò-

êó äàííûõ ñ áîëüøîãî àäðîííîãî êîëëàéäåðà (LHC,

ÖÅÐÍ) íåïîñðåäñòâåííî â Äóáíå. Ïðîôåññîð

Þ. À. Ïàíåáðàòöåâ ïðåäñòàâèë îí-ëàéí-ðàçðàáîòêè â

îáðàçîâàòåëüíîé ñôåðå.

Ï. Ï. Áîðîäèí è ñîïðîâîæäàâøèå åãî ëèöà ïîñåòè-

ëè òàêæå Ëàáîðàòîðèþ ÿäåðíûõ ðåàêöèé, ãäå îñìîòðåëè

óñêîðèòåëüíûé êîìïëåêñ öèêëîòðîíîâ Ó-400–Ó-400Ì è

ñîçäàííûå çäåñü óíèêàëüíûå ôèçè÷åñêèå óñòàíîâêè.
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State Secretary of the Belarus–Russia Union State

P. Borodin visited JINR on 13 April for getting acquainted

in detail with the Institute and status of the implementation

of the project «Centre for Fundamental Research and Inno-

vations on the Basis of the NICA Accelerator Complex».

P.Borodin and the accompanying persons visited the

Veksler and Baldin Laboratory of High Energy Physics and

saw the upgrading process at the Nuclotron around which

the NICA collider is planned to be developed. VBLHEP Di-

rector Professor V. Kekelidze told the guests about a

trend of applied research — the technology of supercon-

ducting magnets — developed in Dubna and used today in

the construction of accelerators in leading scientific cen-

tres of the world. Deputy Director of the Laboratory of In-

formation Technologies Professor V. Korenkov showed

the guests the grid system in action that allows data

processing from the Large Hadron Collider (LHC, CERN)

directly in Dubna. Professor Yu. Panebrattsev presented

on-line work-outs in education.

P. Borodin and the accompanying persons also visited

the Flerov Laboratory of Nuclear Reactions where they

saw the accelerator complex of the cyclotrons

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Ëàáîðàòîðèÿ ôèçèêè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà, 13 àïðåëÿ.

Âèçèò â ÎÈßÈ Ãîñóäàðñòâåííîãî ñåêðåòàðÿ Ñîþçíîãî ãîñóäàðñòâà Áåëîðóññèè è Ðîññèè Ï. Ï. Áîðîäèíà (â öåíòðå)

Veksler and Baldin Laboratory of High Energy Physics, 13 April.

State Secretary of the Union State of Belarus and Russia P. Borodin (centre) on a visit to JINR



Î ëèäåðñêèõ ðàáîòàõ äóáíåíñêèõ ó÷åíûõ ïî ñèíòåçó

ñâåðõòÿæåëûõ ýëåìåíòîâ è èííîâàöèîííûõ ðàçðàáîòêàõ

ëàáîðàòîðèè ðàññêàçàë äèðåêòîð ËßÐ ïðîôåññîð

Ñ. Í. Äìèòðèåâ. Â õîäå âèçèòà ñîñòîÿëîñü îáñóæäåíèå

äàëüíåéøèõ ïëàíîâ ïî ó÷àñòèþ Ñîþçíîãî ãîñóäàðñòâà â

ïðîåêòå NICA.

16 àïðåëÿ âûïóñêíèêàì êàôåäðû èíôîðìàöèîííûõ

òåõíîëîãèé Äóáíåíñêîãî ôèëèàëà ÌÈÐÝÀ áûëè âðó÷å-

íû äèïëîìû. Ñ îòëè÷èåì êàôåäðó çàêîí÷èëè Ä. Áàðàíîâ

è À. Ñè÷åâîé, ñ õîðîøèìè óñïåõàìè — Í. Âîëíóõèí,

Ì. Äìèòðèåâ, Ñ. Äîçîðîâ, Ì. Çóåâ, Ä. Ìàæàðöåâ, Ñ. Íå-

÷èòàéëî, À. Ïîëÿêîâ, È. Ïîïîâ, À. Ïîòåìêèí. Âûïóñêíè-

êîâ ïîçäðàâèëè ïðåäñåäàòåëü Ãîñóäàðñòâåííîé ýêçàìå-

íàöèîííîé êîìèññèè àêàäåìèê À. Í. Ñèñàêÿí, äèðåêòîð

ôèëèàëà Ì. À. Íàçàðåíêî, çàâåäóþùèé êàôåäðîé èí-

ôîðìàöèîííûõ òåõíîëîãèé Ý. Ã. Íèêîíîâ, à òàêæå ïðî-

ôåññîðñêî-ïðåïîäàâàòåëüñêèé ñîñòàâ êàôåäðû.

24 àïðåëÿ ÎÈßÈ è ÎÝÇ «Äóáíà» ïîñåòèëà äåëåãà-

öèÿ ãðóïïû êîìïàíèé «Ðåíîâà» âî ãëàâå ñ ïðåäñåäàòå-

ëåì íàáëþäàòåëüíîãî êîìèòåòà Â. Ô. Âåêñåëüáåðãîì —

êîîðäèíàòîðîì ðîññèéñêîé ÷àñòè ïðîåêòà ïî ñîçäàíèþ

Öåíòðà èññëåäîâàíèé è ðàçðàáîòîê â ïîäìîñêîâíîì

Ñêîëêîâî.

Ãîñòè ïîáûâàëè â Ëàáîðàòîðèè ôèçèêè âûñîêèõ

ýíåðãèé, ãäå ïîçíàêîìèëèñü ñ ïðîåêòîì ñîçäàíèÿ óñêî-

ðèòåëüíîãî êîìïëåêñà íóêëîòðîí-Ì/NICA, ïðåäíàçíà-

÷åííîãî äëÿ ïðîâåäåíèÿ ôóíäàìåíòàëüíûõ è ïðèêëàä-

íûõ èññëåäîâàíèé, à òàêæå ñ íåêîòîðûìè èç èííîâàöè-

îííûõ ïðîåêòîâ, êîòîðûå óæå ðåàëèçóþòñÿ â Èíñòèòóòå,

â òîì ÷èñëå ñ èñïîëüçîâàíèåì âîçìîæíîñòåé îñîáîé

ýêîíîìè÷åñêîé çîíû «Äóáíà».

Â. Ô. Âåêñåëüáåðã è ñîïðîâîæäàâøèå åãî ëèöà ïî-

ñåòèëè ÍÏÊ «Àëüôà», ñîçäàííûé ðîññèéñêîé êîìïàíè-

åé «Òðåêïîð Òåõíîëîäæè» íà îñíîâå ðàçðàáîòîê ó÷å-

íûõ ÎÈßÈ. Î íîâîì ìàñøòàáíîì ïðîåêòå ïî ñîçäàíèþ
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U400–U400M and other unique facilities developed there.

FLNR Director Professor S. Dmitriev spoke to the guests

about leading research of Dubna scientists in the synthesis

of superheavy elements and innovative elaborations at the

laboratory. Further plans for the involvement of the Union

State in the NICA project were discussed.

On 16 April, graduates of the chair of information

technology of the Dubna department of MIREA were pre-

sented their Diplomas. D. Baranov and A. Sichevoj gradu-

ated from the chair with honours; N. Volnukhin, M. Dmi-

triev, S. Dozorov, M. Zuev, D. Mazhartsev, S. Nechitajlo,

A. Polyakov, I. Popov, and A. Potemkin showed good re-

sults of their studies. Chairman of the state examination

board Academician A. Sissakian, the department director

M. Nazarenko, head of the chair of information technology

Eh. Nikonov and the chair teaching staff congratulated the

graduates.

A delegation of the Renova group headed by chairman

of the supervisory committee V. Vekselberg visited JINR

and SEZ «Dubna» on 24 April. V. Vekselberg is also a co-

ordinator of the Russian part of the project to establish a

research centre in Skolkovo near Moscow.

The guests visited the Veksler and Baldin Laboratory

of High Energy Physics where they got acquainted with the

project to develop the accelerator complex NICA/Nu-

clotron-M for fundamental and applied research and a num-

ber of innovation projects that are already implemented at

the Institute, including those that use opportunities of the

special economic zone «Dubna».

V. Vekselberg and the accompanying persons visited

the Alfa Research and Production Centre established by

the Russian Trackpore Technology company based on the

elaborations of JINR scientists. Chairman of the Council of

the Konkor group directors V. Kononov spoke to the

guests about a new large-scale project to build modern

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Äóáíà, 16 àïðåëÿ.

Âðó÷åíèå äèïëîìîâ

âûïóñêíèêàì êàôåäðû

èíôîðìàöèîííûõ

òåõíîëîãèé Äóáíåíñêîãî

ôèëèàëà ÌÈÐÝÀ

Dubna, 16 April.

The ceremony of handing the

diplomas to the graduates of

the chair of information

technology of the Dubna

department of MIREA



ñîâðåìåííîãî ïðîèçâîäñòâà ìåäèöèíñêîé òåõíèêè äëÿ

êàñêàäíîé ôèëüòðàöèè ïëàçìû êðîâè íà ïðàâîáåðåæíîé

ïëîùàäêå ÎÝÇ «Äóáíà» â ñîòðóäíè÷åñòâå ñ êîðïîðàöè-

åé ÐÎÑÍÀÍÎ ðàññêàçàë ïðåäñåäàòåëü ñîâåòà äèðåêòî-

ðîâ ãðóïïû êîìïàíèé «Êîíêîð» Â. Ì. Êîíîíîâ. Ãîñòè

îñìîòðåëè ïðàâîáåðåæíóþ ïëîùàäêó îñîáîé ýêîíîìè-

÷åñêîé çîíû, à òàêæå âûñòàâêó èííîâàöèîííûõ ïðîåêòîâ

êîìïàíèé-ðåçèäåíòîâ îñîáîé ýêîíîìè÷åñêîé çîíû â

êîíãðåññ-öåíòðå ÎÝÇ «Äóáíà».

28 àïðåëÿ ÎÈßÈ ïîñåòèëè ïðåçèäåíò Ðîññèéñêîé

àêàäåìèè ìåäèöèíñêèõ íàóê (ÐÀÌÍ) Ì. È. Äàâûäîâ, ðó-

êîâîäèòåëè è âåäóùèå ñïåöèàëèñòû Ðîññèéñêîãî îíêî-

ëîãè÷åñêîãî íàó÷íîãî öåíòðà èì. Í. Í. Áëîõèíà

Á. È. Äîëãóøèí, Ñ. È. Òêà÷åâ, Ä. Ã. Ìàöóêà è êîíöåðíà

«Àëìàç Àíòåé» Ã. Â. Êîçëîâ, Â. Ô. Øåâ÷åíêî. Â äèðåê-

öèè ÎÈßÈ äåëåãàöèþ âñòðåòèëè À. Í. Ñèñàêÿí,

Ã. Ä. Øèðêîâ, À. Ã. Îëüøåâñêèé, Å. À. Êðàñàâèí,

Ã. Â. Òðóáíèêîâ, Å. Ì. Ñûðåñèí, Ã. Â. Ìèöûí, Å. È. Ëó-

÷èí. Âî âðåìÿ áåñåäû áûëè çàòðîíóòû âîïðîñû ñîâìåñò-

íîé ðàáîòû íàä ïðîåêòîì ïðîòîííî-èîííîãî êîìïëåêñà

äëÿ ëå÷åíèÿ îíêîëîãè÷åñêèõ çàáîëåâàíèé.

Äåëåãàöèÿ ïîñåòèëà Ëàáîðàòîðèþ ÿäåðíûõ ïðî-

áëåì, ãäå ñîâìåñòíî ñî ñïåöèàëèñòàìè áåëüãèéñêîé

ôèðìû IBA âåäóòñÿ ðàáîòû ïî ñîçäàíèþ íîâîãî ñïåöèà-

ëèçèðîâàííîãî ïðîòîííî-èîííîãî öèêëîòðîíà, à òàêæå

Ëàáîðàòîðèþ ôèçèêè âûñîêèõ ýíåðãèé.

15–17 ìàÿ ïðîõîäèë âèçèò â ÎÈßÈ äåëåãàöèè

Ðåñïóáëèêè Êóáû â ñîñòàâå äèðåêòîðà Èíñòèòóòà íàó÷-

íî-òåõíè÷åñêîé èíôîðìàöèè (IDIKT) Ê. Ñàí÷åñ è íà÷àëü-

íèêà äåïàðòàìåíòà ìåæäóíàðîäíûõ ñâÿçåé IDIKT

Ë. Ìà÷àäî.
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production lines of medical equipment for cascade filtra-

tion of the blood plasma in the right-bank part of SEZ

«Dubna» in collaboration with the ROSNANO corporation.

The guests also visited the right-bank site of the special

economic zone and an exhibition of innovative projects of

the companies — SEZ residents displayed at the SEZ

Congress Centre.

On 28 April, President of the Russian Academy of

Medical Sciences (RAMS) M. Davydov, directors and lead-

ing specialists of the Blokhin Russian Oncological Scientif-

ic Centre B. Dolgushin, S. Tkachev, D. Matsuka and repre-

sentatives of the Almaz Antej corporate group G. Kozlov,

and V. Shevchenko visited JINR. A. Sissakian, G. Shirkov,

A. Olshevsky, E. Krasavin, G. Trubnikov, E. Syresin, G. Mi-

tsyn, and E. Luchin received the guests at the JINR Direc-

torate. Issues of joint work in the project of the proton-ion

complex for oncological diseases treatment were dis-

cussed.

The delegation visited the Dzhelepov Laboratory of

Nuclear Problems where a new specialized proton-ion cy-

clotron is being developed in collaboration with specialists

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Äóáíà, 24 àïðåëÿ.

Ïðåäñåäàòåëü íàáëþäàòåëüíîãî

êîìèòåòà ãðóïïû êîìïàíèé

«Ðåíîâà» Â. Ô. Âåêñåëüáåðã

(âòîðîé ñïðàâà) çíàêîìèòñÿ

ñ õîäîì ðàáîò ïî ïðîåêòó NICA

Dubna, 24 April.

Chairman of the supervisory

committee of the Renova

companies V. Vekselberg (second

from right) is acquainted with the

activities on the NICA project



Ãîñòè ïîñåòèëè Ó÷åáíî-íàó÷íûé öåíòð ÎÈßÈ, ãäå

ïðèñóòñòâîâàëè íà îòêðûòèè ïðàêòèêè äëÿ ñòóäåíòîâ èç

Åãèïòà. È. î. äèðåêòîðà ÓÍÖ Ñ. Ç. Ïàêóëÿê ðàññêàçàë î

ïðîãðàììàõ øêîë è ñòàæèðîâîê äëÿ ñòóäåíòîâ è ìîëî-

äûõ ñïåöèàëèñòîâ èç ñòðàí-ó÷àñòíèö. Â Ëàáîðàòîðèè èí-

ôîðìàöèîííûõ òåõíîëîãèé Ï. Â. Çðåëîâ, Â. Â. Êîðåíü-

êîâ, Ò. À. Ñòðèæ, Æ. Æ. Ìóñóëüìàíáåêîâ ïîçíàêîìèëè

êóáèíñêèõ ãîñòåé ñ îñíîâíûìè íàïðàâëåíèÿìè äåÿòåëü-

íîñòè ëàáîðàòîðèè, øèðîêîé îáëàñòüþ ïðèìåíåíèÿ

ãðèä-òåõíîëîãèé. Â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé î

ïðîãðàììå íàó÷íûõ èññëåäîâàíèé ðàññêàçàë Ñ. È. Ñè-

äîð÷óê, â Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé —

Ï. È. Çàðóáèí.

Âèçèò çàâåðøèëà áåñåäà â äèðåêöèè ÎÈßÈ, ãëàâíîé

òåìîé êîòîðîé áûëî âûðàæåííîå ãîñòÿìè ñòðåìëåíèå

âîññòàíîâèòü íàó÷íî-òåõíè÷åñêèå êîíòàêòû Ðåñïóáëèêè

Êóáû ñ Îáúåäèíåííûì èíñòèòóòîì.

7 èþíÿ â ÄÌÑ ïðîõîäèëî î÷åðåäíîå çàñåäàíèå

ÍÒÑ ÎÈßÈ ïîä ïðåäñåäàòåëüñòâîì È. Í. Ìåøêîâà.

Ñ äîêëàäîì «Îñíîâíûå ýòàïû ïðîåêòà DRIBs-III

(2010–2011): ìîäåðíèçàöèÿ óñêîðèòåëüíîãî êîìïëåêñà
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of the Belgian company IBA. The guests also had an excur-

sion to the Veksler and Baldin Laboratory of High Energy

Physics.

On 15–17 May a delegation from the Republic of

Cuba visited JINR. It included Director of the Institute of

Scientific and Technical Information (IDIKT) C. Sanchez

and Chief of IDIKT Department of International Contacts

L. Machado.

The guests visited the JINR University Centre where

they attended the opening ceremony of practice courses

for students from Egypt. Interim Director of the UC

S. Pakulyak spoke to them about programmes of schools

and training courses for students and young specialists

from JINR Member States. At the Laboratory of Informa-

tion Technologies P. Zrelov, V. Korenkov, T. Strizh, and

Zh. Musulmanbekov acquainted the Cuban guests with the

main trends of research at the laboratory and a wide range

of application of grid technology. S. Sidorchuk spoke to

the guests about the research programme at the Flerov

Laboratory of Nuclear Reactions; P. Zarubin met the

guests at the Veksler and Baldin Laboratory of High Ener-

gy Physics.

The visit was concluded with a talk at the JINR Direc-

torate. The main topic of the discussions was the intention

expressed by the guests to restore scientific and technical

contacts of the Republic of Cuba with the Joint Institute.

A regular meeting of JINR STC was held on 7 June un-

der the chairmanship of I. Meshkov.

Chief Engineer of the Flerov Laboratory of Nuclear

Reactions G. Gulbekian made a report «Main Milestones of

the DRIBS-III Project (2010–2011): Upgrading of the FLNR

Accelerator Complex». As a leading project of the sev-

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Äóáíà, 28 àïðåëÿ. Âèçèò â ÎÈßÈ ïðåçèäåíòà Ðîññèéñêîé àêàäåìèè ìåäèöèíñêèõ íàóê Ì. È. Äàâûäîâà (â öåíòðå)

Dubna, 28 April. President of the Russian Academy of Medical Sciences M. Davydov (centre) on a visit to Dubna



ËßÐ» âûñòóïèë ãëàâíûé èíæåíåð ËßÐ èì. Ã. Í. Ôëåðîâà

Ã. Ã. Ãóëüáåêÿí. Ðàçâèòèå öèêëîòðîííîãî êîìïëåêñà

ËßÐ êàê îäèí èç âåäóùèõ ïðîåêòîâ Ñåìèëåòíåãî ïëàíà

ðàçâèòèÿ ÎÈßÈ âêëþ÷àåò ðàäèêàëüíîå ðàñøèðåíèå ýêñ-

ïåðèìåíòàëüíîé áàçû ëàáîðàòîðèè, ðàçâèòèå ñèñòåì

óñêîðèòåëåé ñ öåëüþ óâåëè÷åíèÿ èíòåíñèâíîñòè è óëó÷-

øåíèÿ êà÷åñòâà ïó÷êîâ èîíîâ ñòàáèëüíûõ è ðàäèîàêòèâ-

íûõ íóêëèäîâ â äèàïàçîíå ýíåðãèè îò 5 äî 100 ÌýÂ/íó-

êëîí, à òàêæå ïîâûøåíèå ñòàáèëüíîñòè ðàáîòû óñêîðè-

òåëåé è ñíèæåíèå èõ ýíåðãîïîòðåáëåíèÿ. Â äèñêóññèè

ïî äîêëàäó ïðèíÿëè ó÷àñòèå Ì. Ã. Èòêèñ, Þ. Ö. Îãàíå-

ñÿí, Ñ. Í. Äìèòðèåâ, Â. Ä. Êåêåëèäçå, È. À. Ãîëóòâèí,

À. Ä. Êîâàëåíêî, È. Í. Ìåøêîâ. Âûñîêî îöåíèâ ïðåäñòà-

âëåííûå â äîêëàäå òåõíè÷åñêèå ðåøåíèÿ è ïàðàìåòðû

îáíîâëÿþùåãîñÿ êîìïëåêñà, ó÷àñòíèêè äèñêóññèè îáðà-

òèëè âíèìàíèå íà ñòðàòåãè÷åñêèå ïðîáëåìû ðàçâèòèÿ

èññëåäîâàíèé â îáëàñòè ôèçèêè òÿæåëûõ èîíîâ è íîâûå

øàãè â ñèíòåçå ñâåðõòÿæåëûõ ýëåìåíòîâ, à òàêæå íà

òàêòè÷åñêèå çàäà÷è, ñâÿçàííûå ñ ðàçâèòèåì ýêñïåðèìåí-

òàëüíîé áàçû, èíôðàñòðóêòóðû ëàáîðàòîðèè, âçàèìî-

äåéñòâèå ñ äðóãèìè ëàáîðàòîðèÿìè Èíñòèòóòà è âåäó-

ùèìè íàó÷íûìè öåíòðàìè ìèðà.

Íà çàñåäàíèè áûëè âðó÷åíû äèïëîìû ìîëîäûì ñî-

òðóäíèêàì Èíñòèòóòà — ïîáåäèòåëÿì êîíêóðñà íàó÷íûõ

ðàáîò, êîòîðûé ïðîâîäèëñÿ íà êîíôåðåíöèè ìîëîäûõ

ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ (ÎÌÓÑ-2010) â ôåâðàëå

2010 ã.

Ïîáåäèòåëÿìè êîíêóðñà äîêëàäîâ íà ñîèñêàíèå

ïðåìèè äëÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ ñòà-

ëè: â íîìèíàöèè «Íàó÷íî-èññëåäîâàòåëüñêèå òåîðåòè÷å-
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en-year plan of JINR development, upgrading of the cy-

clotron complex of the laboratory includes a radical exten-

sion of the laboratory experimental base, accelerators sys-

tem development to increase intensity and improve the

quality of beams of stable and radioactive nuclides’ ions in

the energy range from 5 to 100 MeV/nucleon, as well as

improving the stability of the accelerators operation and

lowering their energy consumption. M. Itkis, Yu. Oganes-

sian, S. Dmitriev, V. Kekelidze, I. Golutvin, A. Kovalenko,

and I. Meshkov took part in the discussion. The partici-

pants of the discussion highly appreciated the technical

approaches and parameters of the renovated complex;

they also spoke about the strategic problems of the stud-

ies in heavy-ion physics and new achievements in the syn-

thesis of superheavy elements and tactical tasks related to

the experimental basis development, the laboratory in-

frastructure, interactions with other laboratories of the In-

stitute and leading scientific centres of the world.

At the meeting, diplomas were handed to the young

JINR staff members — winners of the scientific papers

competition held at the conference of young scientists and

specialists of JINR (AYSS 2010) in February 2010.

The winners of the competition of reports nominated

for the award for JINR young scientists and specialists

were the following persons: T. Shneidman (BLTP),

E. Uglov (DLNP), A. Andreev (BLTP) in the nomination

«Papers on Theoretical Scientific Research»; D. Medvedev

(DLNP), A. Lubashevsky (DLNP), E. Zemlyanichkina

(VBLHEP), E. Kuznetsova (FLNR), O. Samojlov (DLNP) in

the nomination «Papers on Experimental Scientific Re-

search»; V. Zager (FLNR), N. Anfimov (DLNP), A. Isaev

(FLNR) in the nomination «Papers on Scientific and Techni-

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, 7 èþíÿ. Âðó÷åíèå äèïëîìîâ ìîëîäûì ó÷åíûì

è ñïåöèàëèñòàì — ïîáåäèòåëÿì êîíêóðñà íàó÷íûõ ðàáîò íà çàñåäàíèè Íàó÷íî-òåõíè÷åñêîãî ñîâåòà ÎÈßÈ

Dubna, 7 June. Diplomas are handed to young scientists and specialists — winners of the competition of scientific papers

at the JINR Scientific and Technical Council meeting



ñêèå ðàáîòû» Ò. Ì. Øíåéäìàí (ËÒÔ), Å. Ä. Óãëîâ (ËßÏ),

À. Â. Àíäðååâ (ËÒÔ); â íîìèíàöèè «Íàó÷íî-èññëåäîâà-

òåëüñêèå ýêñïåðèìåíòàëüíûå ðàáîòû» — Ä. Â. Ìåäâå-

äåâ (ËßÏ), À. Â. Ëóáàøåâñêèé (ËßÏ), Å. Â. Çåìëÿíè÷êè-

íà (ËÔÂÝ), Å. À. Êóçíåöîâà (ËßÐ), Î. Á. Ñàìîéëîâ

(ËßÏ); â íîìèíàöèè «Íàó÷íî-ìåòîäè÷åñêèå è íàó÷íî-

òåõíè÷åñêèå ðàáîòû» — Â. Á. Çàãåð (ËßÐ), Í. Â. Àíôè-

ìîâ (ËßÏ), À. Â. Èñàåâ (ËßÐ); â íîìèíàöèè «Íàó÷íî-

òåõíè÷åñêèå ïðèêëàäíûå ðàáîòû» — À. Â. Ðîãà÷åâ

(ËÍÔ), Ê. Ñ. Ïàíôåðîâ (ËÔÂÝ), Î. Â. Áåëîâ (ËÐÁ).

Ïîáåäèòåëÿìè êîíêóðñà íàó÷íûõ äîêëàäîâ ñòàëè: â

ñåêöèè «Òåîðåòè÷åñêàÿ ôèçèêà» À. Ã. Ñåìåíîâ (ÔÈÀÍ);

â ñåêöèè «Èíôîðìàöèîííûå òåõíîëîãèè» — Í. À. Êó-

òîâñêèé (ËÈÒ); â ñåêöèè «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçè-

êà» — Â. Â. Ëåîíòüåâ (ÍÈÈßÔ ÌÃÓ), Þ. Â. Ãóð÷èí

(ËÔÂÝ); â ñåêöèè «Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö» —

Í. Ñ. Ðîññèéñêàÿ (ËÔÂÝ); â ñåêöèè «Ôèçèêà êîíäåíñè-

ðîâàííûõ ñðåä» — À. Á. Ðóáöîâ (ËÍÔ); â ñåêöèè «Ýêñ-

ïåðèìåíòàëüíàÿ ÿäåðíàÿ ôèçèêà» — Ð. Â. Ðåâåíêî

(ËßÐ); â ñåêöèè «Ðàäèàöèîííûå è ðàäèîáèîëîãè÷åñêèå

èññëåäîâàíèÿ» — Ê. Ï. Àôàíàñüåâà (ËÐÁ); â ñåêöèè

«Ñîâðåìåííûå ìåòîäû óñêîðåíèÿ çàðÿæåííûõ ÷àñòèö è

óñêîðèòåëüíàÿ òåõíèêà» — À. Â. Ôèëèïïîâ (ËÔÂÝ).

ÍÒÑ ÎÈßÈ ïîääåðæàë âûäâèæåíèå êàíäèäàòóðû

ïðîôåññîðà Ä. È. Îâñÿííèêîâà (Ñàíêò-Ïåòåðáóðãñêèé

ãîñóíèâåðñèòåò), èçâåñòíîãî ñïåöèàëèñòà â îáëàñòè ìà-

òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ è îïòèìèçàöèè óïðàâëÿå-

ìûõ äèíàìè÷åñêèõ ïðîöåññîâ, íà ïðèñâîåíèå çâàíèÿ

«Çàñëóæåííûé äåÿòåëü íàóêè ÐÔ». Êàíäèäàòóðà

âûäâèíóòà ÑÏáÃÓ.

È. î. äèðåêòîðà ÎÈßÈ Ì. Ã. Èòêèñ ñîîáùèë, ÷òî â

äèðåêöèè âåäåòñÿ þðèäè÷åñêàÿ ïðîðàáîòêà âîïðîñîâ,

ñâÿçàííûõ ñ ðåñòðóêòóðèçàöèåé èíôðàñòðóêòóðû ÎÈßÈ.

Öåëü ðåñòðóêòóðèçàöèè — óìåíüøèòü íàãðóçêó íà áþä-

æåò, îñâîáîäèòü Èíñòèòóò îò èñïîëíåíèÿ ôóíêöèé, íå

ñâîéñòâåííûõ ìåæäóíàðîäíîìó íàó÷íîìó öåíòðó. Âûáî-

ðû íîâîãî äèðåêòîðà ÎÈßÈ ñîñòîÿòñÿ â ìàðòå 2011 ã. íà

î÷åðåäíîé ñåññèè ÊÏÏ, êîòîðûé ñâîèì ðåøåíèåì îïðå-

äåëèò è ïðîöåäóðó âñòóïëåíèÿ íîâîãî äèðåêòîðà â

äîëæíîñòü. Íà íîÿáðüñêîé (2010 ã.) ñåññèè ÊÏÏ áóäåò

îáúÿâëåíî î âûáîðàõ äèðåêòîðà ÎÈßÈ, ïîñëå ÷åãî â ìå-

ñÿ÷íûé ñðîê â ñîîòâåòñòâèè ñ Óñòàâîì ÎÈßÈ ñîñòîèòñÿ

âûäâèæåíèå êàíäèäàòóð íà äîëæíîñòü äèðåêòîðà

Èíñòèòóòà.

Íà çàñåäàíèè ÍÒÑ ñîñòîÿëèñü âûáîðû äèðåêòîðà

ÓÍÖ. Íà ýòó äîëæíîñòü áûë èçáðàí Ñ. Ç. Ïàêóëÿê, èñ-

ïîëíÿâøèé îáÿçàííîñòè äèðåêòîðà ÓÍÖ.

25 èþíÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ Èíñòèòóòà ôè-

çèêè (Õàíîé, Âüåòíàì). Â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé

ãîñòè îñìîòðåëè ìèêðîòðîí ÌÒ-25 è èçîõðîííûé öèêëî-

òðîí ÈÖ-100, îáñóäèëè ñ äèðåêòîðîì ËßÐ Ñ. Í. Äìèò-
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cal Methods»; A. Rogachev (FLNP), K. Panferov

(VBLHEP), O. Belov (LRB) in the nomination «Papers on

Scientific and Technical Applications».

The winners of the competition of scientific reports

were: A. Semenov (IPAS), «Theoretical Physics» section;

N. Kutovsky (LIT), «Information Technologies» section;

V. Leontiev (SRINP, MSU), Yu. Gurchin (VBLHEP) «Rela-

tivistic Nuclear Physics» section; N. Rossijskaya

(VBLHEP), «Elementary Particle Physics» section; A. Rub-

tsov (FLNP), «Condensed Matter Physics» section; R. Re-

venko (FLNR), «Experimental Nuclear Physics» section;

K. Afanasieva (LRB), «Radiation and Radiobiological Re-

search» section; A. Filippov (VBLHEP), «Modern Methods

of Acceleration of Charged Particles and Accelerator

Technology» section.

JINR STC expressed its support for the nomination of

Professor D. Ovsyannikov (St. Petersburg State Unversi-

ty), a famous specialist in the field of mathematical simula-

tion and optimization of dynamic processes, to be con-

ferred the title «Honoured Science Worker of RF». He was

nominated by SPSU.

JINR Acting Director M. Itkis informed the partici-

pants that issues related to restructuring the JINR in-

frastructure were under juridical discussion at the Direc-

torate. The aim of restructuring is to diminish charges for

the budget and unburden the Institute of the functions that

are not appropriate of the international scientific centre

status. The elections of a new JINR Director will be held in

March 2011 at a regular session of CP that will determine

by its decision the procedure of the new Director inaugura-

tion. The November 2010 CP session will announce the

elections, then during a month term candidates for the po-

sition of JINR Director will be nominated according to the

JINR Charter.

The JINR UC Director was elected at the STC meeting.

This position was taken by S. Pakulyak who had served as

Acting Director of the UC.

On 25 June, a delegation from the Hanoi Institute of

Physics (Vietnam) visited JINR. The guests saw the MT-25

microtron and the IC-100 isochronous cyclotron at the

Flerov Laboratory of Nuclear Reactions, and discussed

with FLNR Director S. Dmitriev issues of upgrading of the

less powerful microtron purchased in St. Petersburg. At

the JINR Directorate, the delegation was received by

Vice-Director R. Lednick�, Chief Scientific Secretary

N. Russakovich, head of the international cooperation de-

partment D. Kamanin and leader of the Vietnamese nation-
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ðèåâûì âîïðîñû ìîäåðíèçàöèè ïðèîáðåòåííîãî â

Ñàíêò-Ïåòåðáóðãå ìåíåå ìîùíîãî ìèêðîòðîíà.

Â äèðåêöèè ÎÈßÈ äåëåãàöèþ ïðèíèìàëè âèöå-äè-

ðåêòîð Ð. Ëåäíèöêè, ãëàâíûé ó÷åíûé ñåêðåòàðü

Í. À. Ðóñàêîâè÷, ðóêîâîäèòåëü îòäåëà ìåæäóíà-

ðîäíîãî ñîòðóäíè÷åñòâà Ä. Â. Êàìàíèí è ðóêîâî-

äèòåëü âüåòíàìñêîé íàöèîíàëüíîé ãðóïïû Íãóåí

Ìàíü Øàò. Äèðåêòîð Èíñòèòóòà ôèçèêè ïðîôåñ-

ñîð Íãóåí Äàé Õûíã ïðèãëàñèë ðóêîâîäèòåëåé

ÎÈßÈ â Õàíîé îñåíüþ ýòîãî ãîäà íà êîíôåðåí-

öèþ, ïîñâÿùåííóþ 1000-ëåòèþ ñòîëèöû Âüåòíàìà.

27 èþíÿ ñ âèçèòîì â ÎÈßÈ ïîáûâàëè ïðîðåê-

òîð ÌÃÓ, çàâåäóþùèé êàôåäðîé óñêîðèòåëåé âû-

ñîêèõ ýíåðãèé ïðîôåññîð À. Ï. ×åðíÿåâ è íà÷àëü-

íèê îòäåëà ýêñïåðèìåíòàëüíîé ôèçèêè âûñîêèõ

ýíåðãèé ïðîôåññîð Ý. Ý. Áîîñ. Ãîñòè ñ áîëüøèì

èíòåðåñîì ïîçíàêîìèëèñü ñ õîäîì ôèçè÷åñêèõ

èññëåäîâàíèé è óñêîðèòåëüíûìè óñòàíîâêàìè ëà-

áîðàòîðèé ÎÈßÈ, â ÷àñòíîñòè, ñ îïûòîì ëå÷åíèÿ

îíêîëîãè÷åñêèõ çàáîëåâàíèé ïðîòîííûìè ïó÷êà-

ìè, ïðîåêòàìè DRIBs è NICA/MPD. Ãëàâíîé òåìîé

áåñåäû â äèðåêöèè áûëî îáñóæäåíèå ïðîãðàìì

ïîäãîòîâêè ñòóäåíòîâ è ìàãèñòðîâ ÌÃÓ ïî óñêîðè-

òåëüíîé òåìàòèêå â Äóáíå — â ÓÍÖ è ôèëèàëå

ÍÈÈßÔ ÌÃÓ.

Ïî èòîãàì êîíêóðñîâ
2010 ã. íà ïðàâî ïîëó÷åíèÿ
ãðàíòîâ Ïðåçèäåíòà ÐÔ ïî
ãîñóäàðñòâåííîé ïîääåðæêå
íàó÷íûõ èññëåäîâàíèé ìî-
ëîäûõ ó÷åíûõ — äîêòîðîâ
íàóê îäíèì èç ïîáåäèòåëåé
êîíêóðñà ïî ôèçèêå è àñòðî-
íîìèè ñòàë Äåíèñ Ïåòðîâè÷
Êîçëåíêî — íà÷àëüíèê îò-
äåëà íåéòðîííûõ èññëåäîâà-
íèé êîíäåíñèðîâàííûõ ñðåä
Ëàáîðàòîðèè íåéòðîííîé
ôèçèêè èì. È. Ì. Ôðàíêà
ÎÈßÈ, ïðåäñòàâèâøèé íà
êîíêóðñ ïðîåêò «Ñòðóêòóð-
íàÿ è ìàãíèòíàÿ íåéòðîíî-
ãðàôèÿ ñëîæíûõ îêñèäîâ
ïåðåõîäíûõ ìåòàëëîâ â øè-

ðîêîì äèàïàçîíå òåðìîäèíàìè÷åñêèõ ïàðàìåòðîâ».

Â êà÷åñòâå îðãàíèçàòîðà êîíêóðñà âûñòóïàåò Ìèíèñòåð-
ñòâî îáðàçîâàíèÿ è íàóêè ÐÔ. Ãðàíòû âûäåëÿþòñÿ íà äâóõ-
ëåòíèé ñðîê äëÿ ôèíàíñèðîâàíèÿ ðàñõîäîâ íà ïðîâåäåíèå
ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ íàó÷íûõ èññëåäîâàíèé ïî
ïðèîðèòåòíûì íàïðàâëåíèÿì ðàçâèòèÿ íàóêè, òåõíîëîãèé è
òåõíèêè Ðîññèéñêîé Ôåäåðàöèè.
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al group Nguyen Manh Shat. Director of the Institute

of Physics Professor Nguyen Dai Hyng invited JINR

leaders to Hanoi in autumn, to attend the conference

dedicated to the millennium anniversary of the capi-

tal of Vietnam.

MSU Prorector, head of the high energy accel-

erators chair Professor A. Chernyaev and head of

the experimental high energy physics department

Professor Eh. Boos visited JINR on 27 June. The

guests got with great interest acquainted with

physics research and accelerator facilities at JINR

laboratories, in particular, with the experience in the

treatment of oncoligical diseases with proton

beams, the DRIBs and NICA/MPD projects. The

main topic of the discussion at the Directorate was

the training programme for MSU students and mas-

ters in accelerator topics in Dubna — at the UC and

MSU SRINP department.

Following the results of the 2010 contests for the right to ob-
tain grants of the RF President for state support of scientific re-
search of young Russian scientists — Doctors of Science, one of
the winners in the field of physics and astronomy was Denis
Petrovich Kozlenko, the head of the Department of Neutron
Scattering Investigations of Condensed Matter of the Frank Labo-
ratory of Neutron Physics, JINR. He presented the project «Struc-
tural and Magnetic Neutronography of Complex Transition Met-
al Oxides in a Wide Range of Thermodynamic Parameters».

The organizer of the contests is the RF Ministry of Education
and Science. Grants are given for a two-year term to cover ex-
penses for fundamental and applied scientific research in priority
directions of science, technology and engineering development
of the Russian Federation.
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Ñ 12 ïî 21 àïðåëÿ äèðåêòîð ËÍÔ ïðîôåññîð
À. Â. Áåëóøêèí è çàìåñòèòåëü äèðåêòîðà ëàáîðàòî-
ðèè Ä. Ñàíãàà ïîñåòèëè âåäóùèå óíèâåðñèòåòû, íà-
ó÷íî-èññëåäîâàòåëüñêèå íåéòðîííûå è ñèíõðî-
òðîííûå öåíòðû â Þæíîé Êîðåå è Òàéâàíå.

Íà âñòðå÷å ñ ñîòðóäíèêàìè Íàöèîíàëüíîãî
óíèâåðñèòåòà Ñåóëà (Þæíàÿ Êîðåÿ) À. Â. Áåëóø-
êèí ïðåäñòàâèë äîêëàä î íàó÷íûõ íàïðàâëåíèÿõ
ËÍÔ ÎÈßÈ è î ñïåêòðîìåòðàõ, ñîçäàííûõ äëÿ èñ-
ñëåäîâàíèé íà ÈÁÐ-2. Äèðåêòîð Öåíòðà èññëåäîâà-
íèé ÿäåðíûõ ìàòåðèàëîâ Íàöèîíàëüíîãî óíèâåðñè-
òåòà Ñåóëà ïðîôåññîð Èë Õâàí ðàññêàçàë ïðåäñòà-
âèòåëÿì ÎÈßÈ î ïîñëåäíèõ íàó÷íûõ ðåçóëüòàòàõ,
îðãàíèçîâàë ýêñêóðñèþ â èññëåäîâàòåëüñêèå ëàáî-
ðàòîðèè. Ñîñòîÿëèñü èíòåðåñíûå áåñåäû î ïîòåí-
öèàëüíîì ñîòðóäíè÷åñòâå ïî èçó÷åíèþ òðàíñìóòà-
öèè ÿäåð è èññëåäîâàíèþ êîíäåíñèðîâàííûõ ñðåä,
â òîì ÷èñëå âíóòðåííåé íàïðÿæåííîñòè ìàòåðèàëîâ
äëÿ àòîìíîé ïðîìûøëåííîñòè, à òàêæå î âîçìîæ-
íîñòÿõ êðàòêîñðî÷íîãî îáó÷åíèÿ è ñòàæèðîâêè êî-
ðåéñêèõ ñòóäåíòîâ â ÎÈßÈ è íà ðåàêòîðå ÈÁÐ-2.

Â õîäå âèçèòà â Öåíòð íàíîôèçèêè Óíèâåðñè-
òåòà Éîíñåé (Ñåóë, Þæíàÿ Êîðåÿ) ñîñòîÿëèñü
âñòðå÷è ñ ïðîôåññîðàìè è èññëåäîâàòåëÿìè öåí-
òðà, â êîòîðîì ðàçðàáàòûâàþòñÿ íîâûå íàíîìàãíå-

òèêè è íàíîìàòåðèàëû ñ îñîáûìè ñâîéñòâàìè äëÿ
âîäîðîäíîé ýíåðãåòèêè. À. Â. Áåëóøêèí è Ä. Ñàí-
ãàà îñìîòðåëè ýíåðãåòè÷åñêèé ãåíåðàòîð, ðàáîòàþ-
ùèé íà òâåðäîì òîïëèâå (fuel cell), ëàáîðàòîðíûå
ïîìåùåíèÿ, îñíàùåííûå ñîâðåìåííûì îáîðóäîâà-
íèåì äëÿ ïîëó÷åíèÿ ðàçëè÷íûõ îáðàçöîâ ñ íàíî-
ñòðóêòóðàìè, èññëåäîâàòåëüñêèå ýëåêòðîííûå è
îïòè÷åñêèå ìèêðîñêîïû, ôîòîýëåêòðîííûå è ðåíò-
ãåíîâñêèå ñïåêòðîìåòðû. Êîðåéñêèå êîëëåãè âûðà-
çèëè çàèíòåðåñîâàííîñòü â ýêñïåðèìåíòàëüíûõ
âîçìîæíîñòÿõ äèôðàêòîìåòðîâ è ñïåêòðîìåòðîâ
íà ðåàêòîðå ÈÁÐ-2, à òàêæå æåëàíèå ó÷àñòâîâàòü â
ñîâìåñòíûõ ïðîåêòàõ ïî èññëåäîâàíèþ íàíîìàòå-
ðèàëîâ ñ èñïîëüçîâàíèåì ìåòîäà íåéòðîííîãî ðàñ-
ñåÿíèÿ.

Îá óñïåøíîì ñîòðóäíè÷åñòâå ñ äóáíåíñêèìè
òåîðåòèêàìè ïðåäñòàâèòåëÿì ÎÈßÈ ðàññêàçàë çà-
âåäóþùèé Èññëåäîâàòåëüñêèì öåíòðîì êâàíòîâîãî
ïðîñòðàíñòâà è âðåìåíè Óíèâåðñèòåòà Ñîãàíãà
ïðîôåññîð Áóí Ëè.

Â Íàöèîíàëüíîì óíèâåðñèòåòå â Òàéïåå (Òàé-
âàíü) ãîñòåé ïðèíèìàëè ïðåäñåäàòåëü Òàéâàíüñêî-
ãî ôèçè÷åñêîãî îáùåñòâà ïðîôåññîð ×àî Ôó è ïðî-
ôåññîð Èee Ñèíã, ñ êîòîðûìè îáñóæäàëîñü ðàçâè-
òèå áîëåå òåñíûõ êîíòàêòîâ â îáëàñòè èçó÷åíèÿ
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From 12 to 21 April, FLNP Director Professor
A. Belushkin and Deputy Director of the laboratory
D. Sangaa visited universities, neutron scientific re-
search and synchrotron centres in South Korea and
Taiwan.

At the National University of Seoul (South Korea)
A. Belushkin made a report on scientific trends of the
JINR Frank Laboratory of Neutron Physics and spec-
trometers developed for research at the IBR-2 reac-
tor. Director of the Centre for Research of Nuclear
Materials of the National University of Seoul Profes-
sor Il Hvan spoke to the guests from JINR about latest
scientific results. He also organized an excursion to
the research laboratories of the University. Interesting
discussions were held on the potential cooperation in
the studies of nuclei transmutation and condensed
matter research, including the topic of internal tension
of materials for atomic industry. The guests also
talked to their Korean colleagues about short-term
training courses and practice for Korean students at
JINR and at the IBR-2 reactor.

During the visit to the Centre of Nanophysics of
Yonsei University (Seoul, South Korea), the guests

from JINR had meetings with Professors and re-
searchers of the Centre. New nanomagnetics and
nanomaterials with specific properties for hydrogen
energy industry are developed at the Centre.
A. Belushkin and D. Sangaa were shown an electric
generator that works on fuel cell, laboratory rooms
equipped with modern facilities to obtain various sam-
ples with nanostructures, research electronic and opti-
cal microscopes, photoelectronic and X-ray spectrom-
eters. Korean colleagues showed their interest in ex-
perimental capacity of diffractometers and
spectrometers at the IBR-2 reactor and expressed
their wish to take part in joint projects on studies of
nanomaterials with the neutron scattering method.

Head of the Research Centre of Quantum Space
and Time of Sogang University Professor Bun Li told
the representative of JINR about their successful co-
operation with theoreticians from Dubna.

In the National University of Taipei (Taiwan) a
talk was held with Chairman of the Taiwan Physics
Society Professor Chao Fu and Professor Iee Sing. The
development of closer contacts in the studies of mag-
netic liquids with neutrons was discussed.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
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ìàãíèòíûõ æèäêîñòåé ñ èñïîëüçîâàíèåì íåéò-
ðîíîâ.

À. Â. Áåëóøêèí è Ä. Ñàíãàà ïîáûâàëè â íàóêî-
ãðàäå Õ÷èí ×ó (Hsinchu), ãäå ðàñïîëîæåíû ìíîãèå
óíèâåðñèòåòû, à òàêæå íàó÷íûé ïàðê, èíòåãðèðóþ-
ùèé óíèâåðñèòåòñêèå íàó÷íûå ðåçóëüòàòû ñ èííî-
âàöèîííûìè ïðèìåíåíèÿìè, è ïîñåòèëè Íàöèî-
íàëüíûé óíèâåðñèòåò Öèíõóà, â êîòîðîì íàõîäèòñÿ
èññëåäîâàòåëüñêèé íåéòðîííûé ðåàêòîð ìîùíî-
ñòüþ 2 MÂò, è Íàöèîíàëüíûé ñèíõðîòðîííûé èñ-
ñëåäîâàòåëüñêèé öåíòð ñ ýíåðãèåé ïó÷êîâ 1,5 ÃýÂ,
èìåþùèé 25 èññëåäîâàòåëüñêèõ ñòàíöèé. Â ñèíõðî-
òðîííîì öåíòðå äóáíåíñêèå ó÷åíûå îñìîòðåëè âñå
èññëåäîâàòåëüñêèå ïó÷êîâûå ñòàíöèè, êîòîðûå
èñïîëüçóþòñÿ â ìàòåðèàëîâåäåíèè, áèîëîãèè è
äðóãèõ îáëàñòÿõ. Ëåêöèÿ À. Â. Áåëóøêèíà «Ñàìî-
îðãàíèçóþùèå îáúåêòû è èõ íåéòðîííûå èññëåäî-
âàíèÿ» áûëà ïðîäîëæåíà äèñêóññèåé ñ ó÷àñòèåì
ñïåöèàëèñòîâ ïî ðàçíûì íàó÷íûì íàïðàâëåíèÿì.
Òàéâàíüñêèå êîëëåãè âûðàçèëè ãîòîâíîñòü ñîòðóä-
íè÷àòü â îáëàñòè îáðàçîâàíèÿ íàíîêëàñòåðîâ â
áèîîáúåêòàõ ïîä âûñîêèì äàâëåíèåì è â óñîâåð-
øåíñòâîâàíèè ýêñïåðèìåíòàëüíîé òåõíèêè.

16 àïðåëÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé
ïðîøëî ñîâìåñòíîå çàñåäàíèå êàôåäðû ýêñïåðè-
ìåíòàëüíûõ ìåòîäîâ ÿäåðíîé ôèçèêè ÌÈÔÈ ñ âå-
äóùèìè ó÷åíûìè è ñïåöèàëèñòàìè ÎÈßÈ.

Âûñòóïàÿ ñ äîêëàäîì, àêàäåìèê À. Í. Ñèñàêÿí
îáîçíà÷èë îñíîâíûå âåõè â ðàçâèòèè Èíñòèòóòà è
âûðàçèë çàèíòåðåñîâàííîñòü â ïàðòíåðñòâå ïî ïðî-
åêòàì ñîçäàíèÿ íîâûõ óñêîðèòåëüíûõ êîìïëåêñîâ,
â òîì ÷èñëå â ñîîðóæåíèè óñêîðèòåëüíîãî êîìï-
ëåêñà òÿæåëûõ èîíîâ äëÿ ÌÈÔÈ.

Íàó÷íûé ðóêîâîäèòåëü Ëàáîðàòîðèè ÿäåðíûõ
ðåàêöèé àêàäåìèê Þ. Ö. Îãàíåñÿí ñâîé äîêëàä
«Òÿæåëûå èîíû è ñâåðõòÿæåëûå ýëåìåíòû» íà÷àë
ñ âîñïîìèíàíèé î ïðîâåäåííûõ â Ìîñêâå ñòóäåí÷å-
ñêèõ ãîäàõ. Ðàññêàçûâàÿ î ïîñëåäíèõ ðåçóëüòàòàõ
ðàáîò ïî ñèíòåçó 117-ãî ýëåìåíòà, Þ. Ö. Îãàíåñÿí
çàìåòèë, ÷òî ìíîãèå âåäóùèå óñêîðèòåëüùèêè ËßÐ,
çàíÿòûå â ýòèõ ðàáîòàõ, — âûïóñêíèêè ÌÈÔÈ.
Ðåêòîð ÌÈÔÈ ïðîôåññîð Ì. Í. Ñòðèõàíîâ âðó÷èë
àêàäåìèêó Þ. Ö. Îãàíåñÿíó äèïëîì ïî÷åòíîãî
ïðîôåññîðà Íàöèîíàëüíîãî èññëåäîâàòåëüñêîãî
ÿäåðíîãî óíèâåðñèòåòà «ÌÈÔÈ» è «êðàñíûé
ïðîïóñê» íà ïðàâî ïîñåùàòü â ëþáîå âðåìÿ ëþáóþ
ëàáîðàòîðèþ èëè àóäèòîðèþ.
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A. Belushkin and D. Sangaa visited the Hsinchu
science city where many universities and a science
park that integrates university research results with
innovative applications are located. They also visited
the National Tsinghua University, where a 2 MW re-
search neutron reactor is installed, and the National
Synchrotron Research Centre of 25 research stations
with a beam energy of 1.5 GeV. Scientists from Dubna
saw all the beam stations at the Synchrotron Centre as
they are used in material science, biology and other
fields of research. A. Belushkin gave a lecture «Self-
organizing Objects and Neutron Research to Study
Them»; it was followed by a discussion with specialists
in various scientific trends. Scientists from Taiwan ex-
pressed their intention to cooperate with JINR in pro-
ducing nanoclusters in bio-objects under high pressure
and upgrading of experimental equipment.

A joint meeting of the chair of experimental
methods in nuclear physics of MEPI and leading scien-
tists and specialists of JINR was held on 16 April at the
International Conference Hall.

In his report, Academician A. Sissakian marked
the main milestones in the development of the Insti-

tute and spoke about his interest in partnership rela-
tions in projects to develop new accelerator
complexes, including the construction of a heavy ion
accelerator complex for MEPI.

Scientific Leader of the Flerov Laboratory of Nu-
clear Reactions Academician Yu. Oganessian started
his report «Heavy Ions and Superheavy Elements»
with reminiscences about his student life in Moscow.
Speaking about the latest results in the research in the
synthesis of element 117, he stressed that many leading
accelerator specialists involved in this study had grad-
uated from MEPI. MEPI Rector Professor M. Stri-
khanov presented Academician Yu. Oganessian a Di-
ploma of Professor Emeritus of the National Research
Nuclear University MEPI and the «red pass» that
gives the right to visit any laboratory or any hall at
any time.

Professor V. Grigoriev, who has been head of the
chair in the recent years, spoke about his predeces-
sors — leaders of the chair, students and postgradu-
ates, scientific research and contacts of the chair with
leading nuclear physics centres of Russia and the
world.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION



Ïðîôåññîð Â. À. Ãðèãîðüåâ, âîçãëàâëÿâøèé
êîëëåêòèâ êàôåäðû íà ïðîòÿæåíèè ïîñëåäíèõ ëåò,
ðàññêàçàë î ñâîèõ ïðåäøåñòâåííèêàõ — ðóêîâîäè-
òåëÿõ êàôåäðû, î ñòóäåíòàõ è àñïèðàíòàõ, î íàó÷-
íîé ðàáîòå è ñîòðóäíè÷åñòâå êàôåäðû ñ âåäóùèìè
ÿäåðíî-ôèçè÷åñêèìè öåíòðàìè Ðîññèè è ìèðà.

Ó÷àñòíèêè çàñåäàíèÿ ïîñåòèëè Ëàáîðàòîðèþ
ÿäåðíûõ ðåàêöèé. Î ïðèìåíåíèè òÿæåëûõ èîíîâ â
ñîâðåìåííûõ òåõíîëîãèÿõ èì ðàññêàçàë äèðåêòîð
ËßÐ ïðîôåññîð Ñ. Í. Äìèòðèåâ, îá óñêîðèòåëÿõ

òÿæåëûõ èîíîâ — Á. Í. Ãèêàë. Äëÿ ãîñòåé áûëè îð-
ãàíèçîâàíû ýêñêóðñèè íà óñêîðèòåëè ËßÐ è
óñêîðèòåëüíûé êîìïëåêñ Ëàáîðàòîðèè ôèçèêè âû-
ñîêèõ ýíåðãèé íóêëîòðîí-Ì/NICA. Äîêëàä «Ôèçè-
êà òÿæåëûõ èîíîâ âûñîêèõ ýíåðãèé è ïðîåêò
NICA» ïðåäñòàâèë ïðîôåññîð À. Ñ. Ñîðèí. Ïî îò-
çûâàì ó÷àñòíèêîâ âñòðå÷è, çíàêîìñòâî ñ îáðàçîâà-
òåëüíûìè è èññëåäîâàòåëüñêèìè ïðîãðàììàìè Èí-
ñòèòóòà è îáñóæäåíèå ïëàíîâ ïîäãîòîâêè äëÿ
ÎÈßÈ ìîëîäûõ ñïåöèàëèñòîâ â îáëàñòè ôèçèêè
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The participants of the meeting visited the Flerov
Laboratory of Nuclear Reactions. FLNR Director
Professor S. Dmitriev told them about applications of
heavy ions in modern technology; B. Gikal spoke
about heavy ion accelerators. Excursions were orga-
nized for the guests to the FLNR accelerators and the
accelerator complex of the Veksler and Baldin Labo-
ratory of High Energy Physics Nuclotron-M/NICA.
Professor A. Sorin made a report «Heavy Ion Physics
at High Energies and the NICA Project». As the par-
ticipants of the meeting said, their acquaintance with
the Institute programmes of education and research
and discussions of the plans to train young specialists
for JINR in the field of heavy ion physics and applica-
tion of nuclear physics methods in high technology
will play an important role in the development of
JINR–MEPI partnership.

On 24 June, a joint delegation of CERN techno-
logical services, NPO Geliymash and Messer, a Ger-
man company, visited JINR. Negotiations were held at
the JINR Directorate, including the representatives of
the Moscow Region government. The guests visited
the Veksler and Baldin Laboratory of High Energy
Physics, saw the upgraded superconducting accelera-
tor Nuclotron and got acquainted with a project to
develop on its basis the NICA collider. According to

previous agreements, CERN and NPO Geliymash will
participate in the latter. The day finished with a press
conference in the hotel «Dubna» held by General Di-
rector of NPO Geliymash V. Udut.

Messer produces cryogenic products, but it buys a
considerable amount of liquid helium in Russia and
provides its deliveries for the LHC in CERN. Strong
partnership ties have been established between JINR
and NPO Geliymash. The latter delivers cryogenic
equipment to Dubna while one of its enterprises pro-
duces liquid helium. The new screw compressor deliv-
ered to JINR by Geliymash for compressed helium
with a capacity of 6 thousand cubic meters per hour
permitted one to double cryogenic capacity of the
VBLHEP accelerator complex. This equipment has
been purchased for the NICA project provision.

The CERN delegation headed by chief of the tech-
nological department F. Borderie included chief of the
cryogenic group L. Tavian, chief of a sector C. Bart,
deputy chief of a group responsible for cryogenic liq-
uids D. Delikaris, and chief of a group A. Unerwik.
F. Borderie marked that there are 130 t of liquid heli-
um in the LHC cryogenic provision system half of
which originates from Orenburg, Russia. Vice-Presi-
dent of Messer U. Schlegel said that NPO Geliymash
fulfilled its obligations in a very responsible and accu-
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Äóáíà, 16 àïðåëÿ.

Ðåêòîð ÌÈÔÈ ïðîôåññîð Ì. Í. Ñòðèõàíîâ

âðó÷àåò àêàäåìèêó Þ. Ö. Îãàíåñÿíó

äèïëîì ïî÷åòíîãî ïðîôåññîðà

Íàöèîíàëüíîãî èññëåäîâàòåëüñêîãî

ÿäåðíîãî óíèâåðñèòåòà «ÌÈÔÈ»

Dubna, 16 April.

MEPI Rector Professor M. Strikhanov

hands a Diploma of Professor Emeritus

of the National Research Nuclear University

MEPI to Academician Yu. Oganessian



òÿæåëûõ èîíîâ è ïðèìåíåíèÿ ÿäåðíî-ôèçè÷åñêèõ
ìåòîäîâ â ðàçâèòèè âûñîêèõ òåõíîëîãèé ñûãðàþò
âàæíóþ ðîëü â ðàçâèòèè ïàðòíåðñòâà ÎÈßÈ ñ
ÍÈßÓ ÌÈÔÈ.

24 èþíÿ ÎÈßÈ ïîñåòèëà îáúåäèíåííàÿ äåëåãà-
öèÿ òåõíîëîãè÷åñêèõ ñëóæá ÖÅÐÍ, ÍÏÎ «Ãåëèé-
ìàø» è íåìåöêîé êîìïàíèè «Ìåññåð». Â äèðåêöèè
Èíñòèòóòà ñîñòîÿëèñü ïåðåãîâîðû ñ ó÷àñòèåì
ïðåäñòàâèòåëåé ïðàâèòåëüñòâà Ìîñêîâñêîé îáëà-
ñòè. Ãîñòè ïîñåòèëè Ëàáîðàòîðèþ ôèçèêè âûñîêèõ
ýíåðãèé, îñìîòðåëè ìîäåðíèçèðóåìûé ñâåðõïðîâî-
äÿùèé óñêîðèòåëü íóêëîòðîí è ïîçíàêîìèëèñü ñ
ïðîåêòîì ñîçäàíèÿ íà åãî áàçå êîëëàéäåðà NICA,
ó÷àñòèå â êîòîðîì, â ñîîòâåòñòâèè ñ äîñòèãíóòûìè
ðàíåå äîãîâîðåííîñòÿìè, ïðèìóò ÖÅÐÍ è ÍÏÎ
«Ãåëèéìàø». Âå÷åðîì òîãî æå äíÿ â ãîñòèíèöå
«Äóáíà» ñîñòîÿëàñü ïðåññ-êîíôåðåíöèÿ, êîòîðóþ
âåë ãåíåðàëüíûé äèðåêòîð ÍÏÎ «Ãåëèéìàø»
Â. Í. Óäóò.

Ôèðìà «Ìåññåð» ïðîèçâîäèò ðÿä êðèîãåííûõ
ïðîäóêòîâ, íî çíà÷èòåëüíóþ ÷àñòü æèäêîãî ãåëèÿ
çàêóïàåò â Ðîññèè, îáåñïå÷èâàÿ, â ñâîþ î÷åðåäü,

åãî ïîñòàâêè äëÿ LHC â ÖÅÐÍ. Óñòîé÷èâîå ïàðò-
íåðñòâî ñëîæèëîñü ìåæäó ÎÈßÈ è ÍÏÎ «Ãåëèé-
ìàø», êîòîðûé ïîñòàâëÿåò â Äóáíó êðèîãåííóþ
òåõíèêó, à îäíî èç åãî ïðåäïðèÿòèé — æèäêèé ãå-
ëèé. Ïîñòàâëåííûé «Ãåëèéìàøåì» â ÎÈßÈ íîâûé
âèíòîâîé êîìïðåññîð äëÿ ñæàòîãî ãåëèÿ ïðîèçâî-
äèòåëüíîñòüþ 6 òûñÿ÷ êóáîìåòðîâ â ÷àñ ïîçâîëèë
ôàêòè÷åñêè óäâîèòü êðèîãåííûå ìîùíîñòè óñêîðè-
òåëüíîãî êîìïëåêñà ËÔÂÝ. Ýòî îáîðóäîâàíèå
ïðèîáðåòåíî â îáåñïå÷åíèå ïðîåêòà NICA.

Â ñîñòàâ äåëåãàöèè ÖÅÐÍ, âîçãëàâëÿåìîé íà-
÷àëüíèêîì Òåõíîëîãè÷åñêîãî îòäåëà Ô. Áîðäðè,
âõîäèëè íà÷àëüíèê êðèîãåííîé ãðóïïû Ë. Òàâèàí,
íà÷àëüíèê ñåêòîðà Ê. Áàðò, çàìåñòèòåëü íà÷àëüíè-
êà ãðóïïû, îòâåòñòâåííûé çà êîíòðàêòû ïî êðèî-
ãåííûì æèäêîñòÿì, Ä. Äåëèêàðèñ, íà÷àëüíèê ãðóï-
ïû ïîñòàâîê À. Óííåðâèê. Ô. Áîðäðè îòìåòèë, ÷òî â
ñèñòåìå êðèîîáåñïå÷åíèÿ LHC 130 ò æèäêîãî ãå-
ëèÿ, ïîëîâèíà êîòîðîãî èìååò ïðîèñõîæäåíèå â
Ðîññèè, â Îðåíáóðãå.

Âèöå-ïðåçèäåíò êîìïàíèè «Ìåññåð» Ó. Øëå-
ãåëü ñêàçàë, ÷òî ÍÏÎ «Ãåëèéìàø» î÷åíü îòâåò-
ñòâåííî è ÷åòêî èñïîëíèë ñâîè îáÿçàòåëüñòâà ïî
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Äóáíà, 24 èþíÿ. Îáúåäèíåííàÿ äåëåãàöèÿ òåõíîëîãè÷åñêèõ

ñëóæá ÖÅÐÍ, ÍÏÎ «Ãåëèéìàø» è íåìåöêîé êîìïàíèè

«Ìåññåð» â ÎÈßÈ

Dubna, 24 June. Joint delegation of CERN technological

services, NPO Geliymash and Messer,

a German company, on a visit to JINR



äîñòàâêå îãðîìíîãî êîëè÷åñòâà ãåëèÿ âî
âðåìÿ çàïóñêà LHC â ñòðîãîì ñîîòâåòñòâèè
ãðàôèêó.

Ã. Â. Òðóáíèêîâ îòìåòèë, ÷òî â ÎÈßÈ
åñòü èíòåðåñíûå ðåøåíèÿ ïî ñèñòåìå äåòåê-
òèðîâàíèÿ ñðûâà ñâåðõïðîâîäèìîñòè, óæå
èñïîëüçóåìûå â ïðîåêòå FAIR (Äàðìøòàäò,
Ãåðìàíèÿ), êîòîðûå ìîãóò áûòü èíòåðåñíû
è äëÿ ÖÅÐÍ. Ñðåäè ïðèêëàäíûõ ðàáîò,
ïëàíèðóåìûõ íà óñêîðèòåëüíîì êîìïëåêñå
íóêëîòðîí-Ì/NICA, îñîáîå âíèìàíèå áó-
äåò óäåëÿòüñÿ èññëåäîâàíèÿì ïî ñîçäàíèþ
íîâûõ àëüòåðíàòèâíûõ èñòî÷íèêîâ
ýíåðãèè.

Ïîäâîäÿ èòîãè âèçèòà, ãåíåðàëüíûé äè-
ðåêòîð ÍÏÎ «Ãåëèéìàø» Â. Í. Óäóò ñêà-
çàë: «Ãåëèåâàÿ òåìàòèêà, ãåëèåâûå óñòà-
íîâêè, íàó÷íûå èññëåäîâàíèÿ ôèçèêîâ íà-
ïðàâëåíû íà ãëàâíîå — íà òî, ÷òîáû
îáåñïå÷èòü ýíåðãèåé áóäóùèå ïîêîëåíèÿ
ëþäåé, ïðè÷åì ýíåðãèåé ÷èñòîé è äåøåâîé.
×òîáû íàøè ïîòîìêè ñìîòðåëè äàëüøå íàñ,
îíè äîëæíû îïèðàòüñÿ íà íàøå òî÷íîå
çíàíèå è íà òîò áàçèñ, êîòîðûé ìû âìåñòå
ñîçäàåì ñåé÷àñ».

14-å Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå «Òåîðèÿ íóêëåà-

öèè è åå ïðèìåíåíèÿ» ïðîõîäèëî â Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè èì. Í. Í. Áîãîëþáîâà ñ 1 ïî 30 àïðåëÿ. Â åãî ðàáîòå ïðè-

íÿëè ó÷àñòèå îêîëî 50 ó÷åíûõ èç íàó÷íûõ öåíòðîâ Áåëîðóññèè,

Áîëãàðèè, Âåíãðèè, Ãåðìàíèè, Ðîññèè, ÑØÀ, Óêðàèíû, ßïîíèè

è ÎÈßÈ.

Õàðàêòåðíîé îñîáåííîñòüþ ýòîãî åæåãîäíîãî ðàáî÷åãî ñî-

âåùàíèÿ ÿâëÿåòñÿ ðàáîòà íàä ñîâìåñòíûìè ïðîåêòàìè â ãðóï-

ïàõ, îáðàçîâàâøèõñÿ â ðåçóëüòàòå ìíîãîëåòíåãî ñîòðóäíè÷å-

ñòâà. Ïðåäñòàâèòåëè òàêèõ ãðóïï âûñòóïèëè ñ äîêëàäàìè îá èñ-

ñëåäîâàíèÿõ, âûïîëíåííûõ çà ïðîøåäøèé ãîä. Â ÷àñòíîñòè,

áûëè ïîäðîáíî îáñóæäåíû ìåòîäû ýêñïåðèìåíòàëüíîãî àíàëè-

çà ñòåêëîâàíèÿ è íóêëåàöèè ñ ïîìîùüþ êàëîðèìåòðèè, âûïîë-

íåííîãî ãðóïïîé ïðîôåññîðà Ê. Øèêà â Èíñòèòóòå ôèçèêè

Óíèâåðñèòåòà ã. Ðîñòîêà (Ãåðìàíèÿ), à òàêæå èõ òåîðåòè÷åñêàÿ

èíòåðïðåòàöèÿ.

Ñîâåùàíèå è íà ýòîò ðàç áûëî î÷åíü óñïåøíûì è ïðîõîäèëî

â àòìîñôåðå òåñíîãî íàó÷íîãî ñîòðóäíè÷åñòâà. Ïî åäèíîäóøíî-

ìó ìíåíèþ ó÷àñòíèêîâ, íåîáõîäèìî ïðîäîëæèòü òàêóþ ýôôåê-

òèâíóþ ôîðìó ñîâìåñòíîé íàó÷íîé ðàáîòû. Ñîâåùàíèå áûëî

îðãàíèçîâàíî ËÒÔ ñîâìåñòíî ñ Óíèâåðñèòåòîì ã. Ðîñòîêà ïðè

ôèíàíñîâîé ïîääåðæêå ÎÈßÈ, ïðîãðàììû «Ãåéçåíáåðã–Ëàí-

äàó», ÐÔÔÈ è Íåìåöêîãî íàó÷íî-èññëåäîâàòåëüñêîãî ñîîáùå-

ñòâà (DFG).
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rate manner to deliver such an immense
amount of helium during the launch of the
LHC, strictly according to the schedule.

G. Trubnikov marked that there are in-
teresting approaches at JINR in the detection
of a superconductivity slip that are used in the
FAIR project (Darmstadt, Germany) and can
be of interest to CERN. In applied research
planned at the accelerator complex Nu-
clotron-M/NICA, special attention will be
paid to the studies to develop new alternative
energy sources.

Summing up the results of the visit, Gen-
eral Director of NPO Geliymash V. Udut said:
«Helium topics, helium facilities, scientific re-
search, all of them are aimed at the main pur-
pose — to provide future generations with en-
ergy that will be pure and cheap. To provide
further progress for them, we must leave them
accurate knowledge and the basis we are de-
veloping today together».

On 1–30 April, the 14th International Research Workshop on

Nucleation Theory and Applications took place at the Bogoliubov

Laboratory of Theoretical Physics of the Joint Institute for Nuclear

Research. It was attended by about 50 participants from Russia,

Ukraine, Germany, Belarus, Bulgaria, Hungary, Japan and the Unit-

ed States.

In the workshop, the representatives of different groups present-

ed their results obtained in close cooperation among the participat-

ing colleagues in the course of the year. Of particular interest were

the discussions on the methods of experimental analysis of glass

transition and nucleation phenomena by calorimetry and their theo-

retical interpretation performed by the group of Professor C. Schick

at the Institute of Physics of Rostock University.

Summarizing, one can state that the research workshop proved

again to be a very fruitful form of scientific cooperation. In the opin-

ion of the participants it is highly desirable to continue this very ef-

fective form of scientific work and cooperation in future. The work-

shop was organized by the Bogoliubov Laboratory jointly with Ros-

tock University and supported by JINR, DFG, the Heisenberg–

Landau Programme and RFBR.

ÑÎÂÅÙÀÍÈß. ÑÅÌÈÍÀÐÛ
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ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION



Òðàäèöèîííîå äâóõäíåâíîå ðàáî÷åå ñîâåùàíèå ïî

êîìïüþòåðíîé àëãåáðå ïðîõîäèëî â Ëàáîðàòîðèè èí-

ôîðìàöèîííûõ òåõíîëîãèé 24–25 ìàÿ. Â íåì ïðèíÿëè

ó÷àñòèå áîëåå 40 ó÷åíûõ, ïðåäñòàâëÿþùèõ óíèâåðñèòå-

òû è íàó÷íûå öåíòðû Ñîôèè (Áîëãàðèÿ), Áóõàðåñòà (Ðó-

ìûíèÿ), Êèåâà (Óêðàèíà), Òóðêó (Ôèíëÿíäèÿ), à òàêæå

ðîññèéñêèå íàó÷íûå öåíòðû Ìîñêâû, Ñàíêò-Ïåòåðáóð-

ãà, Ñàðàòîâà è Äóáíû. Áûëî ïðåäñòàâëåíî 24 äîêëàäà.

Ýòî 13-å ïî ñ÷åòó ðàáî÷åå ñîâåùàíèå èç ñåðèè ñî-

âìåñòíûõ ñîâåùàíèé, ïðîâîäèìûõ ñ 1997 ã. ÎÈßÈ, ôà-

êóëüòåòîì ÂÌÊ ÌÃÓ è ÍÈÈßÔ èì. Ä. Â. Ñêîáåëüöûíà

ÌÃÓ. Îñíîâíàÿ öåëü ñîâåùàíèé — îáñóæäåíèå ñîâðå-

ìåííûõ ìåòîäîâ, àëãîðèòìîâ è ñèñòåì êîìïüþòåðíîé

àëãåáðû êàê ñïåöèàëèñòàìè â îáëàñòè èíôîðìàòèêè,

òàê è ìàòåìàòèêàìè è ôèçèêàìè, óñïåøíî ïðèìåíÿþ-

ùèìè êîìïüþòåðíî-àëãåáðàè÷åñêèå ìåòîäû â ñâîèõ
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A traditional two-day Workshop on Computer Algebra

was held at the Laboratory of Information Technologies,

JINR, on 24–25 May. More than 40 scientists from universi-

ties and scientific institutes of Sofia (Bulgaria), Turku (Fin-

land), Bucharest (Romania), Kiev (Ukraine), and Russian

scientific centres of Moscow, St. Petersburg, Saratov and

Dubna attended this workshop. Twenty-four reports were

presented.

This workshop was the 13th in a series of workshops

which were started in 1997 by the Joint Institute for Nu-

clear Research, the Computer Science Department and the

Skobeltsyn Institute of Nuclear Physics of Moscow State

University. The main goal of these workshops is to provide

a forum for researchers on computer algebra methods, algo-

rithms and software and for those who use this tool in theo-

retical, mathematical and experimental physics. A number

of new promising results were reported on increasing the

computing efficiency of algorithms for solving the systems

of algebraic, differential and difference equations; the dy-

namic data transfer systems simulations; parallel computa-

tions; quantum description of finite dynamical systems; so-

lutions to the boundary-value problems arising in nuclear

physics and quantum chromodynamics.

ÑÎÂÅÙÀÍÈß. ÑÅÌÈÍÀÐÛ
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Äóáíà, 29 ìàðòà. Ðàáî÷åå ñîâåùàíèå «Èñïîëüçîâàíèå óñêîðèòåëåé çàðÿæåííûõ ÷àñòèö äëÿ èçó÷åíèÿ ðàäèàöèîííûõ

ïîâðåæäåíèé â ñèñòåìàõ âûñîêîãî óðîâíÿ îðãàíèçàöèè (êîñìè÷åñêèå, ìåäèêî-áèîëîãè÷åñêèå è òåõíè÷åñêèå àñïåêòû)»

Dubna, 29 March. Workshop «Application of Charged Particle Accelerators for Studies of Radiation Damage in Systems

of High Level Organization (Space, Medical-Biological and Technical Aspects)»



èññëåäîâàíèÿõ. Íà ñîâåùàíèè ýòîãî ãîäà áûë ïðåäñòà-

âëåí ðÿä íîâûõ ìíîãîîáåùàþùèõ ðåçóëüòàòîâ ïî ïî-

âûøåíèþ âû÷èñëèòåëüíîé ýôôåêòèâíîñòè àëãîðèòìîâ

ðåøåíèÿ ñèñòåì àëãåáðàè÷åñêèõ, äèôôåðåíöèàëüíûõ è

ðàçíîñòíûõ óðàâíåíèé; ïî ìîäåëèðîâàíèþ äèíàìè÷å-

ñêèõ ñèñòåì ïåðåäà÷è äàííûõ; ïî ðàñïàðàëëåëèâàíèþ

âû÷èñëåíèé; ïî êâàíòîâîìó îïèñàíèþ êîíå÷íûõ

äèíàìè÷åñêèõ ñèñòåì; ïî ðåøåíèþ êðàåâûõ çàäà÷,

âîçíèêàþùèõ â àòîìíîé ôèçèêå è êâàíòîâîé

õðîìîäèíàìèêå.

Íàèáîëüøèé èíòåðåñ âûçâàëè äîêëàäû Â. Ï. Ãåðä-

òà (ÎÈßÈ), Ä. Ðîáåðòöà (Òåõíè÷åñêèé óíèâåðñèòåò,

Àõåí, Ãåðìàíèÿ) — îá àëãîðèòìè÷åñêîé ïðîâåðêå ñî-

ãëàñîâàííîñòè äèñêðåòíûõ ðàçíîñòíûõ àïïðîêñèìàöèé

äëÿ ñèñòåì ëèíåéíûõ óðàâíåíèé â ÷àñòíûõ ïðîèçâîä-

íûõ; Ñ. À. Àáðàìîâà (Âû÷èñëèòåëüíûé öåíòð ÐÀÍ,

ÌÃÓ, Ìîñêâà) — î íåêîòîðûõ ðàçðåøèìûõ è íåðàçðå-

øèìûõ ïðîáëåìàõ, ñâÿçàííûõ ñ q-ðàçíîñòíûìè óðàâíå-

íèÿìè ñ ïàðàìåòðàìè; Ì. Í. Ãåâîðêÿíà, Ä. Ñ. Êóëÿáîâà

(ÐÓÄÍ, Ìîñêâà) — îá èñïîëüçîâàíèè îïåðàöèîííîãî

ïîäõîäà äëÿ îïèñàíèÿ êâàíòîâîé ôàçû; È. Äèìîâñêè,

Ì. Ñïèðèäîíîâîé (Èíñòèòóò ìàòåìàòèêè è èíôîðìàòè-

êè ÁÀÍ, Ñîôèÿ) — î ðåçîíàíñàõ â êîëåáàòåëüíûõ

ñèñòåìàõ ñ èíòåãðàëüíûì êðàåâûì óñëîâèåì.

Â. Ï. Ãåðäò, À. À. Áîãîëþáñêàÿ
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Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà, 6 àïðåëÿ.

Îáùåëàáîðàòîðíûé ñåìèíàð, ïîñâÿùåííûé 95-ëåòèþ

ñî äíÿ ðîæäåíèÿ Ô. Ë. Øàïèðî (1915–1973)

Frank Laboratory of Neutron Physics, 6 April.

Laboratory seminar dedicated to the 95th anniversary

of Fedor Lvovich Shapiro’s birth (1915–1973)

ÑÎÂÅÙÀÍÈß. ÑÅÌÈÍÀÐÛ
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Äóáíà, 11–13 ìàÿ.

Ñîâåùàíèå ðàáî÷åé ãðóïïû êîëëàáîðàöèè ATLAS

ïî ôèçèêå íà LHC (ÖÅÐÍ)

Dubna, 11–13 May.

Meeting of the ATLAS collaboration working group

on physics at the LHC (CERN)



Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ

íåéòðîíîâ ñ ÿäðàìè (ISINN-18), åæåãîäíî îðãàíèçóå-

ìûé Ëàáîðàòîðèåé íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàí-

êà, ïðîõîäèë ñ 26 ïî 29 ìàÿ â ãîñòåïðèèìíûõ ñòåíàõ

ÍÈÈßÔ ÌÃÓ. Â ýòîì ãîäó îí áûë ïîñâÿùåí 95-ëåòèþ

ñî äíÿ ðîæäåíèÿ Ô. Ë. Øàïèðî — îäíîãî èç ñîçäàòåëåé

è ìíîãîëåòíåãî íàó÷íîãî ëèäåðà ëàáîðàòîðèè. Áîëåå

100 ÷åëîâåê èç âåäóùèõ ÿäåðíî-ôèçè÷åñêèõ öåíòðîâ

Ðîññèè — ÏÈßÔ è ÈßÈ ÐÀÍ, ÔÝÈ, ÍÈÈßÔ ÌÃÓ, Ðà-

äèåâîãî èíñòèòóòà, ÖÔÒÏ «Àòîìýíåðãîìàø», à òàêæå

èç èññëåäîâàòåëüñêèõ èíñòèòóòîâ Áåëîðóññèè, Áîëãà-

ðèè, Ãåðìàíèè, Åãèïòà, Êèòàÿ, Ðåñïóáëèêè Êîðåè, Ðó-

ìûíèè, Ñåðáèè, Óêðàèíû, ÑØÀ, Ôðàíöèè è Øâåé-

öàðèè ïðèíÿëè ó÷àñòèå â ðàáîòå ñåìèíàðà.

Òåìàòèêà äîêëàäîâ è ïîñòåðîâ, ïðåäñòàâëåííûõ íà

ñåìèíàðå, âêëþ÷àëà èññëåäîâàíèÿ â îáëàñòè ôóíäàìåí-

òàëüíûõ ñâîéñòâ íåéòðîíà è ôóíäàìåíòàëüíûõ ñèììå-

òðèé, ôèçèêè óëüòðàõîëîäíûõ íåéòðîíîâ, äåëåíèÿ ÿäåð

è ÿäåðíîé ñòðóêòóðû, ÿäåðíûõ äàííûõ äëÿ òåõíîëîãèè

è ÿäåðíî-àíàëèòè÷åñêèõ ìåòîäîâ â íàóêàõ î æèçíè,

ïðèêëàäíûå èññëåäîâàíèÿ. Ïðîãðåññ â ñîçäàíèè è ðàç-

âèòèè íåéòðîííûõ èñòî÷íèêîâ â èíñòèòóòàõ Ïàóëÿ

Øåððåðà è Ëàóý–Ëàíæåâåíà, à òàêæå â èññëåäîâàòåëü-

ñêîì öåíòðå â Ðîññåíäîðôå âûçâàë áîëüøîé èíòåðåñ

ó÷àñòíèêîâ ñåìèíàðà.
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The greatest interest was aroused by the talks delivered

by V. P. Gerdt (LIT, JINR) and D. Robertz (RWTH,

Aachen, Germany) on the algorithmic consistency check of

difference approximations to the systems of linear partial

differential equations; S. A. Abramov (ÑÑ, RAS, MSU)

who spoke about some solvable and unsolvable problems

related to the q-difference equations with parameters.

M. N. Gevorkyan and D. S. Kulyabov (PFUR, Moscow)

presented an operational approach to the quantum phase

problem; I. Dimovski and M. Spiridonova (IMI, BAS,

Sofia, Bulgaria) reported on resonances in vibrating sys-

tems, due to the integral boundary-value condition.

V. P. Gerdt, A. A. Bogolubskaya

The International Seminar on Interaction of Neu-

trons with Nuclei (ISINN-18), organized annually by the

Frank Laboratory of Neutron Physics was hospitably held

from 26 to 29 May in the Scientific Research Institute of

Nuclear Physics, MSU (NIIYaF). This year it was dedicated

to the 95th anniversary of the birthday of F. L. Shapiro, one

of the founders and long-standing scientific leader of the

laboratory. More than a hundred people from leading nu-

clear physics centres of Russia — PINP and INR of RAS,

IPPE, NIIYaF of MSU, the Radium Institute, CPTP Atom-

energomash, and also from research institutes of Belarus,

Bulgaria, Germany, Egypt, China, Republic of Korea, Ro-

ÑÎÂÅÙÀÍÈß. ÑÅÌÈÍÀÐÛ
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Bogoliubov Laboratory of Theoretical Physics, 14 April. All-Institute seminar «The Synthesis of New Element 117»

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 14 àïðåëÿ.

Îáùåèíñòèòóòñêèé ñåìèíàð «Ñèíòåç íîâîãî 117-ãî ýëåìåíòà»



Òðàäèöèîííî íåôîðìàëüíàÿ àòìîñôåðà ñåìèíàðà

ñïîñîáñòâîâàëà îáðàçîâàíèþ íîâûõ è óêðåïëåíèþ ñó-

ùåñòâóþùèõ âíóòðèðîññèéñêèõ è ìåæäóíàðîäíûõ

êîëëàáîðàöèé.

C 31 ìàÿ ïî 6 èþíÿ â Óëàí-Áàòîðå (Ìîíãîëèÿ) ïðî-

õîäèëî ìåæäóíàðîäíîå ñîâåùàíèå «Íîâûå ïåðñïåêòè-

âû ñîòðóäíè÷åñòâà ñ ÎÈßÈ — îò ôèçèêè ýëåìåí-

òàðíûõ ÷àñòèö äî íàíîòåõíîëîãèé», â êîòîðîì ïðè-

íèìàëà ó÷àñòèå ïðåäñòàâèòåëüíàÿ äåëåãàöèÿ ó÷åíûõ

ÎÈßÈ ïîä ðóêîâîäñòâîì è. î. äèðåêòîðà Èíñòèòóòà

Ì. Ã. Èòêèñà. Ñîâåùàíèå áûëî îðãàíèçîâàíî ÎÈßÈ ñî-

âìåñòíî ñ Àãåíòñòâîì ïî ÿäåðíîé ýíåðãèè Ïðàâèòåëü-

ñòâà Ìîíãîëèè. Â ñîñòàâå äåëåãàöèè ÎÈßÈ — ãëàâíûé

ó÷åíûé ñåêðåòàðü Èíñòèòóòà Í. À. Ðóñàêîâè÷, äèðåêòî-

ðà ëàáîðàòîðèé À. Ã. Îëüøåâñêèé (ËßÏ), À. Â. Áåëóø-

êèí (ËÍÔ), Å. À. Êðàñàâèí (ËÐÁ), è. î. äèðåêòîðà ÓÍÖ

Ñ. Ç. Ïàêóëÿê, çàìåñòèòåëè äèðåêòîðîâ: ËÒÔ —

À. Ñ. Ñîðèí, ËÍÔ — Ä. Ñàíãàà, ËÈÒ — Â. Â. Êîðåíü-

êîâ, ñòàðøèé íàó÷íûé ñîòðóäíèê ËÈÒ Î. ×óëóóíáàà-

òàð, âåäóùèé ñîòðóäíèê îòäåëà ìåæäóíàðîäíûõ ñâÿçåé

Ì. Ã. Ëîùèëîâ. Ìîíãîëüñêèå ó÷åíûå, ïðèíèìàâøèå

ó÷àñòèå â ñîâåùàíèè, ïðåäñòàâëÿëè Àãåíòñòâî ïî ÿäåð-

íîé ýíåðãèè Ïðàâèòåëüñòâà Ìîíãîëèè, Àêàäåìèþ íàóê,

óíèâåðñèòåòû è íàó÷íî-èññëåäîâàòåëüñêèå èíñòèòóòû.

Â ðàáîòå ñîâåùàíèÿ òàêæå ïðèíèìàëè ó÷àñòèå ðîññèé-

ñêèå ó÷åíûå èç Èíñòèòóòà ôèçèêè çåìíîé êîðû Ñèáèð-

ñêîãî îòäåëåíèÿ ÐÀÍ (Èðêóòñê) âî ãëàâå ñ äèðåêòîðîì

ïðîôåññîðîì À. Ã. Ðåâåíêî.

Îòêðûëè ñîâåùàíèå â Ìîíãîëüñêîì ãîñóäàðñòâåí-

íîì óíèâåðñèòåòå çàìåñòèòåëü ïðåäñåäàòåëÿ Àãåíòñòâà

ïî ÿäåðíîé ýíåðãèè Ïðàâèòåëüñòâà Ìîíãîëèè ïðîôåñ-

ñîð Ö. Äàìäèíñóðýí è ãëàâíûé ó÷åíûé ñåêðåòàðü

ÎÈßÈ Í. À. Ðóñàêîâè÷. Ó÷àñòíèêè ñîâåùàíèÿ ïî÷òèëè

ìèíóòîé ìîë÷àíèÿ ïàìÿòü äèðåêòîðà ÎÈßÈ àêàäåìèêà

Àëåêñåÿ Íîðàéðîâè÷à Ñèñàêÿíà, âíåñøåãî îãðîìíûé

âêëàä â ðàçâèòèå ÎÈßÈ. Ñîáðàâøèõñÿ ïðèâåòñòâîâàëè

ðóêîâîäèòåëü Àãåíòñòâà ïî ÿäåðíîé ýíåðãèè Ïðàâè-

òåëüñòâà Ìîíãîëèè, ïîëíîìî÷íûé ïðåäñòàâèòåëü Ïðà-

âèòåëüñòâà Ìîíãîëèè â ÎÈßÈ ïðîôåññîð Ñ. Ýíõáàò,

è. î. äèðåêòîðà ÎÈßÈ ïðîôåññîð Ì. Ã. Èòêèñ, ïðåçè-

äåíò ÀÍ Ìîíãîëèè àêàäåìèê Á. Ýíõòóâøèí, ðåêòîð

Ìîíãîëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà ïðîôåñ-

ñîð Ñ. Òóìóð-Î÷èð. Áûëî çà÷èòàíî ïðèâåòñòâåííîå ïî-

ñëàíèå ïðåìüåð-ìèíèñòðà Ìîíãîëèè, ïðåäñåäàòåëÿ Êî-

ìèññèè ïî ÿäåðíîé ýíåðãèè Ñ. Áàòáîëäà.

Íà ïåðâîì çàñåäàíèè ñ äîêëàäàìè âûñòóïèëè: ïðî-

ôåññîð Ñ. Ýíõáàò («Ïåðñïåêòèâû ðàçâèòèÿ ñîòðóäíè÷å-

ñòâà Ìîíãîëèè ñ ÎÈßÈ»), ïðîôåññîð Ì. Ã. Èòêèñ
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Äóáíà, 26 ìàÿ. Ó÷àñòíèêè 18-ãî Ìåæäóíàðîäíîãî ñåìèíàðà

ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-18)

Dubna, 26 May. Participants of the 18th International Seminar on

Interaction of Neutrons with Nuclei (ISINN-18)
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mania, Serbia, Ukraine, the USA, France and Switzerland

participated in the work of the seminar.

The reports and posters presented included studies in

the field of fundamental properties of the neutron and fun-

damental symmetries, physics of ultracold neutrons, nu-

clear fission and nuclear structure, nuclear data for technol-

ogy and nuclear analytical methods in life sciences and re-

lated applications. The progress in creation and

development of neutron sources in the Paul Scherrer Insti-

tute and the Laue–Langevin Institute, as well as in the re-

search centre in Rossendorf, aroused great interest of the

seminar participants.

The traditionally informal atmosphere of the seminar

was favorable for formation of new and strengthening the

existing Russian and international collaborations.

The International meeting «New Prospects of Cooper-

ation with JINR: From Elementary Particle Physics to

Nanotechnology» was held on 31 May – 6 June in Ulaan-

baatar (Mongolia). It was attended by a representative dele-

gation of JINR scientists headed by JINR Acting Director

M. Itkis. The meeting was organized by JINR in coopera-

tion with the Agency on Nuclear Energy of the Government

of Mongolia. The JINR delegation included JINR Chief

Scientific Secretary N. Russakovich, laboratory directors

A. Olshevsky (DLNP), A. Belushkin (FLNP), E. Krasavin

(LRB), UC Acting Director S. Pakulyak, laboratory deputy

directors A. Sorin (LTP), D. Sangaa (FLNP), V. Korenkov

(LIT), LIT senior researcher O. Chuluunbaatar, leading

staff member of the Department of International Relations

M. Loshchilov. Mongolian scientists who took part in the

meeting represented the Agency on Nuclear Energy of the

Government of Mongolia, the Academy of Sciences, uni-

versities and scientific research institutes. Russian scientists

from the Institute of the Earth Crust Physics of the Siberian

Branch of RAS (Irkutsk) headed by Director Professor

A. Revenko also took part in the meeting.

Deputy Chairman of the Agency on Nuclear Energy of

the Government of Mongolia Professor Ts. Damdinsurehn

Óëàí-Áàòîð (Ìîíãîëèÿ), 31 ìàÿ – 6 èþíÿ.

Ó÷àñòíèêè ìåæäóíàðîäíîãî ñîâåùàíèÿ

«Íîâûå ïåðñïåêòèâû ñîòðóäíè÷åñòâà ñ ÎÈßÈ — îò ôèçèêè

ýëåìåíòàðíûõ ÷àñòèö äî íàíîòåõíîëîãèé»

Ulaanbaatar (Mongolia), 31 May – 6 June.

Participants of the international meeting

«New Prospects of Cooperation with JINR:

From Elementary Particle Physics to Nanotechnology»
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(«ÎÈßÈ: âçãëÿä â áóäóùåå» è «Àêòóàëüíûå íàïðàâëå-

íèÿ èññëåäîâàíèé â ÿäåðíîé ôèçèêå»), àêàäåìèê Á. ×à-

äðàà («Ðîëü ÎÈßÈ â ôèçè÷åñêèõ íàóêàõ â Ìîíãîëèè»)

è ïðîôåññîð À. Ã. Ðåâåíêî (Èíñòèòóò ôèçèêè çåìíîé

êîðû ÑÎ ÐÀÍ, Èðêóòñê).

Âòîðîé äåíü ñîâåùàíèÿ ñîâïàë ñ ìîíãîëüñêèì íà-

öèîíàëüíûì ïðàçäíèêîì — Äíåì ìàòåðè è ðåáåíêà, è

äëÿ ó÷àñòíèêîâ ñîâåùàíèÿ, à òàêæå ìîíãîëüñêèõ ñî-

òðóäíèêîâ, ðàíåå ðàáîòàâøèõ â ÎÈßÈ, è ÷ëåíîâ èõ ñå-

ìåé áûë îðãàíèçîâàí âûåçä â Àñòðîíîìè÷åñêèé öåíòð

Õóðýëòîãîîò. Èç îáñåðâàòîðèè, êîòîðàÿ íàõîäèòñÿ â çà-

ïîâåäíûõ ãîðàõ, îêðóæàþùèõ Óëàí-Áàòîð, îòêðûâàëñÿ

íåïîâòîðèìûé âèä íà çåëåíûå ãîðíûå ñêëîíû.

Ïîñëåäóþùèå çàñåäàíèÿ ïðîõîäèëè â êîíôåðåíö-

çàëå ãîñòèíèöû «Óëààíáààòàð». Äóáíåíñêîé äåëåãàöè-

åé áûëè ïðåäñòàâëåíû äîêëàäû îá ó÷àñòèè ÎÈßÈ â

ýêñïåðèìåíòàõ íà LHC, ðàäèîáèîëîãè÷åñêèõ èññëåäî-

âàíèÿõ, èññëåäîâàíèÿõ ïî íåéòðîííîé ôèçèêå, ôóíäà-

ìåíòàëüíûõ è ïðèêëàäíûõ èññëåäîâàíèÿõ â ËßÏ

ÎÈßÈ, î ïîñòðîåíèè ãðèä-èíôðàñòðóêòóðû ñòðàí-

ó÷àñòíèö, ñòàòóñå ïðîåêòà NICA, à òàêæå îá ó÷åáíûõ

ïðîãðàììàõ Èíñòèòóòà. Ó÷åíûå ÎÈßÈ îòâåòèëè íà

ìíîæåñòâî âîïðîñîâ, ñâÿçàííûõ ñ ôóíäàìåíòàëüíûìè

è ïðèêëàäíûìè èññëåäîâàíèÿìè, ñ ðàçâèòèåì îáðàçîâà-

òåëüíîé äåÿòåëüíîñòè ÎÈßÈ.

Äîêëàäû ìîíãîëüñêèõ êîëëåã áûëè ïîñâÿùåíû

ðîëè Äóáíû â ðàçâèòèè ôèçè÷åñêèõ íàóê â Ìîíãîëèè,

ñîñòîÿíèþ ôèçèêè âûñîêèõ ýíåðãèé, ðàçâèòèþ íàíî-

òåõíîëîãèé, îñâîåíèþ óðàíîâûõ ìåñòîðîæäåíèé Ìîí-

ãîëèè è ðàçâèòèþ àòîìíîé ýíåðãåòèêè, à òàêæå

âîïðîñàì ïîäãîòîâêè íàöèîíàëüíûõ êàäðîâ.

Â Ìîíãîëüñêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå, à

çàòåì â ãîñòèíèöå «Óëààíáààòàð» äëÿ ãîñòåé è ó÷àñòíè-

êîâ ñîâåùàíèÿ áûëà ðàçâåðíóòà ïîñòåðíàÿ âûñòàâêà,

ïîñâÿùåííàÿ ìíîãîëåòíåìó ñîòðóäíè÷åñòâó Ìîíãîëèè

è ÎÈßÈ, ó÷àñòèþ âèäíûõ ìîíãîëüñêèõ ó÷åíûõ â äåÿ-

òåëüíîñòè Îáúåäèíåííîãî èíñòèòóòà, ñîâìåñòíûì íà-

ó÷íûì äîñòèæåíèÿì ôóíäàìåíòàëüíîãî è ïðèêëàäíîãî

õàðàêòåðà. Âûñòàâêà, ïîäãîòîâëåííàÿ ñîòðóäíèêàìè íà-

ó÷íî-èíôîðìàöèîííîãî îòäåëà ÎÈßÈ, ïðèâëåêëà âñå-

îáùåå âíèìàíèå è âûçâàëà èíòåðåñ íå òîëüêî ó ìîí-

ãîëüñêèõ ó÷àñòíèêîâ ñîâåùàíèÿ ñòàðøåãî ïîêîëåíèÿ,

íî è ó ìîëîäûõ ó÷åíûõ, à òàêæå áûâøèõ ñîòðóäíèêîâ

ÎÈßÈ.

Ïðåäñòàâèòåëè äåëåãàöèè ÎÈßÈ ïîáûâàëè â Èí-

ñòèòóòå ïåðñïåêòèâíûõ èññëåäîâàíèé ïðè Ïðàâèòåëü-

ñòâå Ìîíãîëèè, îáñóäèâ ïåðñïåêòèâû ó÷àñòèÿ Ìîíãî-

ëèè â ãðèä-èíôðàñòðóêòóðå ñ äèðåêòîðîì èíñòèòóòà

Á. Öîãîî è íà÷àëüíèêîì îòäåëåíèÿ ìàòåìàòè÷åñêîãî

ìîäåëèðîâàíèÿ Ñ. Áóäíÿìîì. Â Èíñòèòóòå ôèçèêè è
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and JINR Chief Scientific Secretary N. Russakovich

opened the meeting at the Mongolian State University.

With a one-minute silence, the participants of the meeting

paid the tribute to the memory of JINR Director Academi-

cian Alexei Norairovich Sissakian who made a tremendous

contribution to the development of JINR. Head of the

Agency on Nuclear Energy of the Government of Mongo-

lia, Plenipotentiary of the Government of Mongolia to

JINR Professor S. Ehnkhbat, JINR Acting Director Profes-

sor M. Itkis, President of the Academy of Sciences of Mon-

golia Academician B. Ehnkhtuvshin, and Rector of the

Mongolian State University Professor S. Tumur-Ochir

greeted the participants. The greeting address by

Prime-Minister of Mongolia, Chairman of the Board on

Nuclear Energy S. Batbold was announced to the audience.

The following scientists made reports on the first day

of the meeting: Professor S. Ehnkhbat («Prospects for

Mongolia–JINR Cooperation»), Professor M. Itkis

(«JINR: Looking into the Future» and «Urgent Trends of

Research in Nuclear Physics»), Academician B. Chadraa

(«JINR’s Role in Physical Sciences in Mongolia») and

Professor A. Revenko.

The second day of the meeting coincided with the na-

tional Mongolian holiday — the Day of Mother and Child;

for the occasion, a visit to the Astronomical Centre

Khurehltogoot was organized for the meeting participants,

former JINR staff members from Mongolia and their fami-

lies. A marvellous view on the green hillsides opens from

the observatory which is situated in the reserved mountains

around Ulaanbaatar.

The subsequent meetings were held in the conference

hall of the hotel «Ulaanbaatar». The delegates from Dubna

presented reports on the participation of JINR in experi-

ments at the LHC, radiobiological research, neutron

physics studies, fundamental and applied research at JINR

DLNP, construction of the grid infrastructure of JINR

Member States, the status of the NICA project, and educa-

tion programmes of the Institute. JINR scientists answered

numerous questions related to fundamental and applied re-

search and educational activities at JINR.

The reports made by Mongolian colleagues were de-

voted to the role of Dubna in the development of physical

sciences in Mongolia, the status of high energy physics, the

development of nanotechnology, uranium deposits in Mon-
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òåõíîëîãèé ñ ëåêöèåé íà ýòó òåìó âûñòóïèë Â. Â. Êî-

ðåíüêîâ. Çäåñü æå ñîâìåñòíî ñ ïðîôåññîðîì Á. Íýðãóåì

áûëè íàìå÷åíû ïåðâûå êîíêðåòíûå øàãè âõîæäåíèÿ

Ìîíãîëèè â ãðèä-èíôðàñòðóêòóðó.

Ïðîãðàììîé ñîâåùàíèÿ áûëè ïðåäóñìîòðåíû âè-

çèòû â Àãåíòñòâî ïî ÿäåðíîé ýíåðãèè, Ìîíãîëüñêèé ãî-

ñóäàðñòâåííûé óíèâåðñèòåò, Àêàäåìèþ íàóê è Ìîí-

ãîëüñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò íàóêè è òåõíî-

ëîãèé. Â Àãåíòñòâå ïî ÿäåðíîé ýíåðãèè Ñ. Ýíõáàò è

Ì. Ã. Èòêèñ ïîäïèñàëè ïðîòîêîë î ñîòðóäíè÷åñòâå â

îáëàñòè ïîäãîòîâêè ìîíãîëüñêèõ ñïåöèàëèñòîâ ïî íà-

ïðàâëåíèþ «ßäåðíàÿ ôèçèêà è òåõíîëîãèÿ». Â õîäå âè-

çèòîâ áûëà âûðàáîòàíà îáùàÿ ñòðàòåãèÿ ðàçâèòèÿ

íàó÷íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà è ïðèâëå÷åíèÿ â

Äóáíó ìîíãîëüñêîé íàó÷íîé ìîëîäåæè.

Â Ìîíãîëüñêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå íà-

óêè è òåõíîëîãèé ïðåäñòàâèòåëåé ÎÈßÈ âñòðå÷àëè âè-

öå-ïðåçèäåíò Ð. Ñàìüÿà, ðåêòîð ïðîôåññîð Á. Äàìäèí-

ñóðýí, ïðîôåññîðà Ø. ×àäðààáàë, Á. Òóìýíäýìáýðýë,

×. Ãóëüíàð è ñòóäåíòû â êðàñíûõ ìàéêàõ ñ íàäïèñüþ

«Âðåìÿ ãîâîðèòü ïî-ðóññêè!». Áûëà äîñòèãíóòà äîãîâî-

ðåííîñòü îá îáìåíå èíôîðìàöèåé è î òîì, ÷òîáû ýòîò

óíèâåðñèòåò àêòèâíî ïîäêëþ÷èëñÿ ê ñîòðóäíè÷åñòâó

ìåæäó íàó÷íûìè öåíòðàìè Ìîíãîëèè è ÎÈßÈ.
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golia and atomic energy, and issues of training national

staff.

A poster exhibition about the long-standing coopera-

tion of Mongolia and JINR, involvement of outstanding

Mongolian scientists in JINR activities, joint achievements

in fundamental and applied science was opened at the Mon-

golian State University and the hotel «Ulaanbaatar» for

guests and participants of the meeting. The exhibition was

prepared by the staff members of the JINR department of

scientific information. It attracted the participants’ atten-

tion and aroused interest among not only elder Mongolian

scientists and former JINR staff members but young

researchers as well.

Members of the delegation from JINR visited the Insti-

tute of Advanced Research of the Government of Mongolia

and discussed prospects for Mongolia’s participation in the

grid infrastructure with the Institute Director B. Tsogoo

and head of department of mathematical simulation

S. Budnyam. V. Korenkov gave a lecture on this topic at the

Institute of Physics and Technology. In the discussion with

Professor B. Nehrguj, first steps of Mongolian participa-

tion in the grid infrastructure were pointed out.

The programme of the meeting included visits to the

Agency on Nuclear Energy, the Mongolian State Universi-

ty, the Academy of Sciences and the Mongolian State Uni-

versity of Science and Technology. At the Agency on Nu-

clear Energy, S. Ehnkhbat and M. Itkis signed a protocol on

cooperation in training Mongolian specialists in the topic

«Nuclear Physics and Technology». A common strategy of

the development of scientific and technical cooperation and

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 28 èþíÿ. Äâóñòîðîííåå ñîâåùàíèå ÎÈßÈ–ÊÍÐ ïî ÿäåðíîé ôèçèêå

Bogoliubov Laboratory of Theoretical Physics, 28 June. Bilateral JINR–China meeting on nuclear physics
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Çàêëþ÷èòåëüíûå äíè ñîâåùàíèÿ ïðîõîäèëè â æè-

âîïèñíîì ìåñòå÷êå Òýëýðæ, íåäàëåêî îò êîòîðîãî, â

Öîíæèí Áîëäîãå, ðàñïîëîæåí ìîíóìåíòàëüíûé êîì-

ïëåêñ ×èíãècõàíà. Ñ âûñîêîãî õîëìà òðèäöàòèìåòðî-

âûé âñàäíèê — îñíîâàòåëü Ìîíãîëèè ñìîòðèò íà

âîñòîê, â ñòîðîíó ñâîåãî äîìà.

Â ìåðîïðèÿòèÿõ ñîâåùàíèÿ ó÷àñòâîâàë ïîëíîìî÷-

íûé ïðåäñòàâèòåëü Ïðàâèòåëüñòâà Ìîíãîëèè â ÎÈßÈ

ïðîôåññîð Ñ. Ýíõáàò, ñûí àêàäåìèêà Í. Ñîäíîìà. Ìíî-

ãî âíèìàíèÿ ïåðåãîâîðàì î ñîòðóäíè÷åñòâå óäåëèë

ãëàâíûé ó÷åíûé ñåêðåòàðü Ìîíãîëüñêîé àêàäåìèè àêà-

äåìèê Ò. Ãàëáààòàð. Äåëåãàöèþ ÎÈßÈ ñîïðîâîæäàëè

âèöå-äèðåêòîð Àãåíòñòâà ïî ÿäåðíîé ýíåðãèè Ö. Äàì-

äèíñóðýí, ñîòðóäíèêè àãåíòñòâà Ø. Ìóíõ-Î÷èð,

Ç. Äàìäèíñóðýí, Ã. Ìàíëàéæàâ. Ïî ìíåíèþ Ñ. Ýíõáà-

òà, ñîâåùàíèå äàëî èìïóëüñ ïðîäîëæåíèþ è äàëüíåé-

øåìó ðàçâèòèþ ñîòðóäíè÷åñòâà Ìîíãîëèè è ÎÈßÈ.
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attracting of young Mongolian scientists to Dubna was

worked out during the visits.

At the Mongolian State University of Science and

Technology, JINR representatives were received by Uni-

versity Vice-President R. Samiyaa, Rector Professor

B. Damdinsurehn, Professors Sh. Chadraabal, B. Tumehn-

dehbehrehl, Ch. Gulnar and students. The latter were

dressed in red T-shirts with a caption «Time to Speak

Russian!». The sides agreed on the information exchange

and on the issue to include this university into cooperation

of scientific centres of Mongolia with JINR.

The final days of the meeting passed in a picturesque

place Tehlehrzh. Not far from it, in Tsonzhin Boldog, the

monument complex of Genghis Khan is situated. The thir-

ty-meter monument of the rider, the founder of Mongolia,

faces the East, where he was born.

Professor S. Ehnkhbat, the son of Academician

N. Sodnom, took part in the events. Chief Scientific Secre-

tary of the Mongolian Academy of Sciences Academician

T. Galbaatar paid much attention to the negotiations on co-

operation. Vice-Director of the Agency on Nuclear Energy

Ts. Damdinsurehn, staff members of the Agency

Sh. Munkh-Ochir, Z. Damdinsurehn, and G. Manlaizhav

escorted the JINR delegation during their visit. As

S. Ehnkhbat marked, the meeting gave a new impetus to

further development of Mongolia–JINR cooperation.
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Çàìåñòèòåëü äèðåêòîðà
Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé

ïî íàó÷íîé ðàáîòå
À. Ñ. ÂÎÄÎÏÜßÍÎÂ

Àëåêñàíäð Ñåðãååâè÷ Âîäîïüÿíîâ —
äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

15 îêòÿáðÿ 1946 ã., Öåëèíîãðàä, ÑÑÑÐ

Îáðàçîâàíèå:

1970 Òîìñêèé ïîëèòåõíè÷åñêèé èíñòèòóò,
ôèçèêî-òåõíè÷åñêèé ôàêóëüòåò

1981 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Èññëåäîâàíèå ýëåêòðîìàã-
íèòíûõ ôîðìôàêòîðîâ ïèîíà è êàî-
íà ïðè ýíåðãèÿõ 100 è 250 ÃýÂ»)

1993 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Èññëåäîâàíèå ñòðóêòóðû
àäðîíîâ è êàíàëèðîâàíèÿ ÷àñòèö ñ
ïîìîùüþ ïðåöèçèîííûõ äðåéôîâûõ
êàìåð»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1970–1984 Ñòàæåð-èññëåäîâàòåëü, ìëàä-
øèé íàó÷íûé ñîòðóäíèê, íàó÷íûé
ñîòðóäíèê Ëàáîðàòîðèè âûñîêèõ
ýíåðãèé ÎÈßÈ

1984–1986 Íàó÷íàÿ äåÿòåëüíîñòü â ÖÅÐÍ
1986–1990 Ñòàðøèé íàó÷íûé ñîòðóäíèê ËÂÝ ÎÈßÈ
1990–1992 Íà÷àëüíèê ñåêòîðà ËÂÝ ÎÈßÈ
1992–2008 Íà÷àëüíèê îòäåëà ËÂÝ ÎÈßÈ
2008–2009 È. î. íà÷àëüíèêà îòäåëà, Ëàáîðàòîðèÿ ôèçèêè

âûñîêèõ ýíåðãèé ÎÈßÈ
Ñ 2009 Íà÷àëüíèê îòäåëà ËÔÂÝ ÎÈßÈ
Ñ 2010 Íà÷àëüíèê îòäåëåíèÿ ôèçèêè òÿæåëûõ èîíîâ

ËÔÂÝ ÎÈßÈ
Ñ 2010 Çàìåñòèòåëü äèðåêòîðà ËÔÂÝ ÎÈßÈ

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

1983–1984 Ó÷åíûé ñåêðåòàðü êîìèòåòà ïî ýëåêòðîííûì
ýêñïåðèìåíòàì ÎÈßÈ

Ñ 1983 ×ëåí îðãêîìèòåòîâ ðÿäà ìåæäóíàðîäíûõ ñîâåùà-
íèé è êîíôåðåíöèé

1992–1996 Ðóêîâîäèòåëü ãðóïïû ÎÈßÈ â ýêñïåðèìåíòå
WA98 (SPS, ÖÅÐÍ)

C 1992 Ðóêîâîäèòåëü ãðóïïû ÎÈßÈ â ýêñïåðèìåíòå
ALICE (LHC, ÖÅÐÍ)

Ñ 1993 ×ëåí äèññåðòàöèîííîãî ñîâåòà ïðè ÎÈßÈ
1994–2006 ×ëåí Íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËÂÝ

ÎÈßÈ
1998 ×ëåí-êîððåñïîíäåíò Ðîññèéñêîé àêàäåìèè åñòåñò-

âåííûõ íàóê
2007 Àêàäåìèê ÐÀÅÍ
Ñ 2008 Çàìåñòèòåëü ïðåäñåäàòåëÿ Äóáíåíñêîãî îòäåëå-

íèÿ ÐÀÅÍ
Ñ 2008 ×ëåí Íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËÔÂÝ ÎÈßÈ

Íàó÷íûå èíòåðåñû:

Ýêñïåðèìåíòàëüíàÿ ôèçèêà âûñîêèõ ýíåðãèé: ýëåêòðîìàã-
íèòíûå âçàèìîäåéñòâèÿ ÷àñòèö, ÷åðåíêîâñêîå èçëó÷åíèå,
èññëåäîâàíèå âçàèìîäåéñòâèé òÿæåëûõ èîíîâ, äåòåêòîðû
÷àñòèö

Íàó÷íûå òðóäû:

Àâòîð è ñîàâòîð áîëåå 300 ïóáëèêàöèé
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A. S. VODOPYANOV
Deputy Director for Science

Laboratory of High Energy Physics

Alexander Sergeevich Vodopya-
nov — Doctor of Physics and Mathemat-
ics.

Date and place of birth:

15 October 1946, Tselinograd, USSR

Education:

1970 Tomsk Polytechnic Institute
1981 Candidate of Physics and Mathe-

matics («Study of Electromagnetic
Form Factors of Pions and Kaons
at 100 and 250 GeV»)

1993 Doctor of Physics and Mathematics
(«Investigation of Hadron Struc-
ture and Particle Channelling with
Precision Drift Chambers»)

Professional career:

1970–1984 Probationer-researcher, junior
researcher, researcher of the Labo-
ratory of High Energies (LHE),
JINR

1984–1986 Scientific activity at CERN
1986–1990 Senior researcher of LHE, JINR

1990–1992 Head of Sector, LHE, JINR
1992–2008 Head of Department, LHE, JINR
2008–2009 Acting Head of Department, Laboratory of High

Energy Physics (LHEP), JINR
Since 2009 Head of Department, LHEP, JINR
Since 2010 Head of Division, LHEP, JINR

Memberships:

1983 –1984 Scientific secretary of JINR Committee on Elec-
tronic Experiments

Since 1983 Member of organizing committees of internation-
al workshops and conferences

1992–1996 JINR contact person and group leader in WA98
CERN (SPS) experiment

Since 1992 JINR contact person and group leader in ALICE
CERN (LHC) experiment

Since 1993 Member of JINR Dissertation Council
1994–2006 Member of JINR LHE Scientific and Technical

Council
1998 Corresponding Member, Russian Academy of Natural

Sciences
Since 2007 Academician (Full Member), Russian Academy

of Natural Sciences
Since 2008 Deputy Chairman, Dubna Division of Russian

Academy of Natural Sciences
Since 2008 Member of JINR LHEP Scientific and Technical

Council

Scientific interests:

Experimental high-energy physics: electromagnetic interac-
tions, Cherenkov radiation, high-energy heavy ion interac-
tions. Particle detectors

Scientific publications:

Author of more than 300 papers

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Çàìåñòèòåëü äèðåêòîðà
Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé

ïî íàó÷íîé ðàáîòå
Ã. Â. ÒÐÓÁÍÈÊÎÂ

Ãðèãîðèé Âëàäèìèðîâè÷ Òðóáíèêîâ —
êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

17 àïðåëÿ 1976 ã., Áðàòñê, Èðêóòñêàÿ îáë.

Îáðàçîâàíèå:

1992–1998 Ëèïåöêèé ãîñóäàðñòâåííûé òåõ-
íè÷åñêèé óíèâåðñèòåò, ôàêóëüòåò àâòî-
ìàòèçàöèè è èíôîðìàòèêè

1998–2001 Àñïèðàíòóðà ÓÍÖ ÎÈßÈ («Ôè-
çèêà ïó÷êîâ çàðÿæåííûõ ÷àñòèö è óñêî-
ðèòåëüíàÿ òåõíèêà»)

2005 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
(«Äèíàìèêà ÷àñòèö â öèêëè÷åñêèõ
óñêîðèòåëÿõ ñ ôîêóñèðîâêîé ïðîäîëü-
íûì ìàãíèòíûì ïîëåì»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1996–2001 Ñòàæåð, àñïèðàíò, ìëàäøèé íàó÷-
íûé ñîòðóäíèê Ëàáîðàòîðèè ÿäåðíûõ
ïðîáëåì ÎÈßÈ

2001–2005 Íàó÷íûé ñîòðóäíèê, è. î. íà÷àëüíèêà ñåêòîðà
ËßÏ ÎÈßÈ

Ñ 2006 Çàìåñòèòåëü ãëàâíîãî èíæåíåðà ÎÈßÈ
Ñ 2007 Íà÷àëüíèê óñêîðèòåëüíîãî îòäåëåíèÿ Ëàáîðàòî-

ðèè âûñîêèõ ýíåðãèé ÎÈßÈ
2008–2010 È. î. çàìåñòèòåëÿ äèðåêòîðà Ëàáîðàòîðèè ôè-

çèêè âûñîêèõ ýíåðãèé ÎÈßÈ
Ñ 2010 Çàìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè ôèçèêè âû-

ñîêèõ ýíåðãèé ÎÈßÈ

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

Ñ 2006 ×ëåí òåõíè÷åñêîãî ñîâåòà ÎÈßÈ, çàìåñòèòåëü ðó-
êîâîäèòåëÿ íàó÷íîé òåìû ïî ó÷àñòèþ ÎÈßÈ â ïðî-
åêòå «Ìåæäóíàðîäíûé ëèíåéíûé êîëëàéäåð (ILC)»

Ñ 2007 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËÔÂÝ ÎÈßÈ,
÷ëåí êîîðäèíàöèîííîãî êîìèòåòà ïî ïðîåêòó NICA,
ñîðóêîâîäèòåëü ðàáîò ïî óñêîðèòåëüíîìó êîìïëåê-
ñó ËÔÂÝ ÎÈßÈ

Ñ 2010 ×ëåí íàó÷íî-òåõíè÷åñêîãî êîìèòåòà ïðè Ðîñàòîìå
ïî ïðîåêòó FAIR

Ñ 2004 Ó÷åíûé ñåêðåòàðü, ÷ëåí ïðîãðàììíûõ êîìèòåòîâ
è îðãêîìèòåòîâ ðÿäà ìåæäóíàðîäíûõ ñîâåùàíèé è
êîíôåðåíöèé

Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü:

2003–2007 Ñòàðøèé ïðåïîäàâàòåëü, äîöåíò ÌÈÔÈ (êàôå-
äðà 2, ôàêóëüòåò «À»)

Ñ 2001 Ñòàðøèé ïðåïîäàâàòåëü, äîöåíò ÌÈÐÝÀ (êàôåäðà
«Ýëåêòðîíèêà ôèçè÷åñêèõ óñòàíîâîê»)

Ñ 2003 Ðóêîâîäñòâî äèïëîìíûìè ðàáîòàìè è ñòóäåí÷å-
ñêèìè ïðàêòèêàìè, àêòèâíîå ó÷àñòèå â ïðîâåäåíèè
ëåêöèîííûõ êóðñîâ íà ìåæäóíàðîäíûõ øêîëàõ ïî
óñêîðèòåëüíîé òåìàòèêå

Íàó÷íûå èíòåðåñû:

Ôèçèêà è òåõíèêà óñêîðèòåëåé çàðÿæåííûõ ÷àñòèö, äèíà-
ìèêà ïó÷êîâ â íàêîïèòåëüíûõ êîëüöàõ, ìåòîäû îõëàæäå-
íèÿ ïó÷êîâ, ãåíåðàöèÿ èíòåíñèâíûõ ïó÷êîâ

Íàó÷íûå òðóäû:

Àâòîð îêîëî 90 íàó÷íûõ ðàáîò è îáçîðîâ
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G. V. TRUBNIKOV
Deputy Director for Science

Laboratory of High Energy Physics

Grigory Vladimirovich Trub-
nikov — Candidate of Science (Physics
and Mathematics).

Date and place of birth:

17 April 1976, Bratsk, Irkutsk Region

Education:

1992–1998 Lipetsk State Technical
University, Department of
Automation and Information
Technologies

1998–2001 PhD study at JINR UC
(«Physics of Charged Particle
Beams and Accelerator
Technique»)

2005 Candidate of Science («Particle
Dynamics in Cyclic Accelerators
with Guiding Magnetic Field»)

Professional career:

1996–2001 Trainee researcher, junior researcher of the
Dzhelepov Laboratory of Nuclear Physics (DLNP),
JINR

2001–2005 Researcher, acting sector chief of DLNP, JINR
Since 2006 Deputy Chief Engineer of JINR
Since 2007 Chief of Accelerator Division of the Laboratory

of High Energy, JINR
2008–2010 Acting Deputy Director of LHEP, JINR
Since 2010 Deputy Director of LHEP, JINR

Scientific and organizational activities:

Since 2006 Member of JINR Technical Council, Deputy
Leader of scientific theme «Participation of JINR in In-
ternational Linear Collider (ILC) Project»

Since 2007 Member of LHEP Scientific and Technical Coun-
cil, member of Coordinating Committee of the NICA
project, co-leader of the accelerator part of the NICA
project

Since 2010 Member of the Scientific and Technical Council
at ROSATOM corporation for the FAIR project

Since 2004 Scientific secretary, member of programme and
organizing committees of several international work-
shops and conferences

Educational activities:

2003–2007 Associate professor at MEPI (Moscow Engineer-
ing Physics Institute)

Since 2001 Associate professor at MIREA (Moscow Institute
of Radioengineering, Electronics and Automation)

Since 2003 Leader of diplomas and student practices, active
lecturer on accelerator physics in several international
schools

Scientific interests:

Physics and techniques of charged particle accelerators, beam
particle dynamics in storage rings, beam cooling R&D, genera-
tion of intense particle beams, beam control and automation

Scientific publications:

Author and co-author of more than 90 papers and reviews

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Çàìåñòèòåëü äèðåêòîðà
Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè

ïî íàó÷íîé ðàáîòå
Ã. Í. ÒÈÌÎØÅÍÊÎ

Ãåííàäèé Íèêîëàåâè÷ Òèìîøåíêî — äîê-
òîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

27 îêòÿáðÿ 1946 ã., Ïÿòèãîðñê, Ñòàâðîïîëüñêèé
êðàé

Îáðàçîâàíèå:

1971 Ìîñêîâñêèé èíæåíåðíî-ôèçè÷åñêèé èí-
ñòèòóò

1986 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
(«Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ
äèôôåðåíöèàëüíûõ õàðàêòåðèñòèê ïîëåé
íóêëîíîâ âûñîêîé ýíåðãèè íà ñèíõðîôà-
çîòðîíå è ñèíõðîöèêëîòðîíå ÎÈßÈ»)

2005 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
(«Ðàäèîìåòðèÿ íóêëîíîâ â ïîëÿõ èçëó÷å-
íèé, ãåíåðèðóåìûõ óñêîðèòåëÿìè òÿæå-
ëûõ çàðÿæåííûõ ÷àñòèö»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1970–1996 Èíæåíåð, ñòàðøèé èíæåíåð, íàó÷íûé ñîòðóä-
íèê Îòäåëà ðàäèàöèîííîé áåçîïàñíîñòè è ðàäèàöè-
îííûõ èññëåäîâàíèé ÎÈßÈ

1996–2005 Íàó÷íûé ñîòðóäíèê, è. î. ó÷åíîãî ñåêðåòàðÿ,
ó÷åíûé ñåêðåòàðü ÎÐÐÈ ÎÈßÈ

Ñ 2005 È. î. çàìåñòèòåëÿ äèðåêòîðà ïî íàó÷íûì âîïðî-
ñàì, çàìåñòèòåëü äèðåêòîðà ïî íàó÷íîé ðàáîòå
Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè ÎÈßÈ

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

Ñ 2006 ×ëåí äèññåðòàöèîííîãî ñîâåòà ËÔÂÝ ÎÈßÈ

Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü:

Ñ 2005 Ïðîôåññîð êàôåäðû «Áèîôèçèêà» Ìåæäóíàðîä-
íîãî óíèâåðñèòåòà «Äóáíà». ×òåíèå ëåêöèé, ðóêî-
âîäñòâî äèïëîìíûìè ðàáîòàìè è äèññåðòàöèÿìè

Íàó÷íûå èíòåðåñû:

Ýêñïåðèìåíòàëüíàÿ ôèçèêà, ôèçèêà çàùèòû îò èçëó÷åíèé,
äîçèìåòðèÿ, ñïåêòðîìåòðèÿ íåéòðîíîâ øèðîêîãî äèàïàçî-
íà ýíåðãèé, ïðîåêòèðîâàíèå ñèñòåì ðàäèàöèîííîé áåçî-
ïàñíîñòè íà ÿäåðíî-ôèçè÷åñêèõ óñòàíîâêàõ

Íàó÷íûå òðóäû:

Àâòîð è ñîàâòîð 90 íàó÷íûõ ðàáîò
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G. N. TIMOSHENKO
Deputy Director for Science

Laboratory of Radiation Biology

Gennady Nikolaevich Timoshenko —
Doctor of Physics and Mathematics.

Date and place of birth:

27 October 1946, Pyatigorsk, Stavropol
Krai

Education:

1971 Moscow Engineering Physics
Institute

1986 Candidate of Physics and Mathe-
matics («Experimental Research on
the Differential Characteristics of
High-Energy Nucleon Fields at the
JINR Synchrophasotron and
Synchrocyclotron»)

2005 Doctor of Physics and Mathematics
(«Nucleon Radiometry in Radiation
Fields Generated by Heavy Charged
Particle Accelerators»)

Professional career:

1970–1996 Engineer; senior engineer; scientist of the JINR
Department of Radiation Safety and Research

1996–2005 Scientist; Deputy Scientific Secretary; Scientific
Secretary of the JINR Division of Radiation and Radio-
biological Research

Since 2005 Deputy Director for Science, Director for Science
of the JINR Laboratory of Radiation Biology

Administrative activity:

Since 2006 Member of the Dissertation Council of the JINR
Laboratory of High Energy Physics

Educational activity:

Since 2005 Professor at the Department of Biophysics of the
Dubna University. Lecturing, supervision of diploma
theses and dissertations

Scientific interests:

Experimental physics, radiation protection physics, dosimetry,
neutron spectroscopy in a wide energy range, design of radia-
tion safety systems for nuclear physics facilities

Scientific publications:

Author and co-author of 90 papers

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Çàìåñòèòåëü äèðåêòîðà
Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè

Àòàíàñêà Õðèñòîâà ßÃÎÂÀ

Àòàíàñêà Õðèñòîâà ßãîâà — êàíäèäàò
ìåäèöèíñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

1 ÿíâàðÿ 1948 ã., Ñîôèÿ, Áîëãàðèÿ

Îáðàçîâàíèå:

1973 Ñàíêò-Ïåòåðáóðãñêàÿ ãîñóäàðñòâåííàÿ
ìåäèöèíñêàÿ àêàäåìèÿ
èì. È. È. Ìå÷íèêîâà

1979 Êàíäèäàò ìåäèöèíñêèõ íàóê («Èçó÷å-
íèå ìóòàãåííîãî è òåðàòîãåííîãî äåé-
ñòâèÿ òðèòèÿ (òðèòèåâîé âîäû) ó
êðûñ»)

1980 Ñïåöèàëüíîñòü «Ðàäèîáèîëîãèÿ»
2001 Ñïåöèàëüíîñòü «Ðàäèàöèîííàÿ ãèãèå-

íà»

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1973–1976 Âðà÷ ÑÝÑ
1976–1992 Àñïèðàíò, íàó÷íûé ñîòðóäíèê

Ëàáîðàòîðèè ðàäèàöèîííîé ãåíåòèêè
Íàöèîíàëüíîãî öåíòðà ðàäèîáèîëîãèè
è ðàäèàöèîííîé ãèãèåíû (Ñîôèÿ)

1992–2008 Íàó÷íûé ñîòðóäíèê, ñòàðøèé íà-
ó÷íûé ñîòðóäíèê, çàâåäóþùèé Ëàáîðàòîðèåé ðàäè-
àöèîííîé ýïèäåìèîëîãèè Íàöèîíàëüíîãî öåíòðà
ðàäèîáèîëîãèè è ðàäèàöèîííîé ãèãèåíû (Ñîôèÿ)

2009–2010 Ñòàðøèé íàó÷íûé ñîòðóäíèê, çàâåäóþùèé îò-
äåëîì ñïåöèàëèçèðîâàííîãî îáó÷åíèÿ ìåäèêîâ ðà-
áîòå ñ èñòî÷íèêàìè èîíèçèðóþùåãî èçëó÷åíèÿ Íà-
öèîíàëüíîãî öåíòðà ðàäèîáèîëîãèè è ðàäèàöèîí-
íîé ãèãèåíû (Ñîôèÿ)

Ñ 2010 Çàìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè ðàäèàöèîí-
íîé áèîëîãèè

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

Ñ 1973 ×ëåí Áîëãàðñêîãî íàó÷íîãî îáùåñòâà ðåíòãåíîëî-
ãîâ, ðàäèîëîãîâ è ðàäèîáèîëîãîâ

Ñ 1992 ×ëåí Áîëãàðñêîãî íàó÷íîãî îáùåñòâà ýïèäåìèîëî-
ãîâ

Ñ 2005 ×ëåí Ìåæäóíàðîäíîé àññîöèàöèè ïî èññëåäîâà-
íèÿì ìàëûõ äîç ðàäèàöèè

Ñ 2008 ×ëåí Ìåæäóíàðîäíîé àññîöèàöèè ðàäèàöèîííîé
çàùèòû

Ïåäàãîãè÷åñêàÿ ðàáîòà:

Ñ 1997 Ïðåïîäàâàòåëü â Ìåäèöèíñêîì êîëëåäæå ðàäèà-
öèîííîé ãèãèåíû Ìåäèöèíñêîãî óíèâåðñèòåòà (Ñî-
ôèÿ) — ëåêòîð ñïåöêóðñîâ, ðóêîâîäèòåëü ó÷àùèõñÿ
ñïåöèàëèñòîâ

Íàó÷íûå èíòåðåñû:

Ðàäèîáèîëîãèÿ è ðàäèàöèîííàÿ ýïèäåìèîëîãèÿ

Íàó÷íûå òðóäû:

57 ñòàòåé â ñïåöèàëèçèðîâàííûõ æóðíàëàõ, 103 äîêëàäà íà
ñèìïîçèóìàõ
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Atanaska Khristova YAGOVA
Deputy Director

Laboratory of Radiation Biology

Atanaska Khristova Yagova — Can-
didate of Medical Science.

Date and place of birth:

1 January 1948, Sofia (Bulgaria)

Education:

1973 Mechnikov State Medical
Academy, St. Petersburg, USSR

1979 Candidate of Medical Science
(«A Study of the Mutagenic and
Teratogenic Effects of Tritium
(Tritium Water) in Rats»)

1980 Specialty «Radiobiology»
2001 Specialty «Radiation Hygiene»

Professional career:

1973–1976 Doctor at a Sanitary-
and-Epidemiologic Station

1976–1992 Postgraduate student, scien-
tist of the Laboratory of Radiation
Genetics, National Center for
Radiobiology and Radiation
Hygiene, Sofia, Bulgaria

1992–2008 Scientist, senior scientist,
Head of the Laboratory of Radiation Epidemiology,
National Center for Radiobiology and Radiation
Hygiene, Sofia, Bulgaria

2009–2010 Senior scientist, Head of the Department of Spe-
cialized Medical Staff Training to Operate Ionizing Ra-
diation Sources, National Center for Radiobiology and
Radiation Hygiene, Sofia, Bulgaria

Since 2010 Deputy Director of the Laboratory of Radiation
Biology

Administrative experience:

Since 1973 Member of the Bulgarian Scientific Society of
Radiologists and Radiobiologists

Since 1992 Member of the Bulgarian Scientific Society of
Epidemiologists

Since 2005 Member of the International Low Radiation Asso-
ciation

Since 2008 Member of the International Radiation Protection
Association

Teaching experience:

Since 1997 Lecturing; specialized training of medical staff
and supervision over trainee specialists in Medical Col-
lege for Radiation Hygiene, Medical University, Sofia,
Bulgaria

Scientific interests:

Radiobiology; radiation epidemiology

Scientific publications:

57 papers in specialized journals; 103 reports to symposia

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Äèðåêòîð
Ó÷åáíî-íàó÷íîãî öåíòðà

Ñ. Ç. ÏÀÊÓËßÊ

Ñòàíèñëàâ Çäèñëàâîâè÷ Ïàêóëÿê —
äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

4 ìàÿ 1964 ã., Ãîðëîâêà, Äîíåöêàÿ îáë.,
Óêðàèíà

Îáðàçîâàíèå:

1985 Êèåâñêèé ãîñóäàðñòâåííûé óíè-
âåðñèòåò èì. Ò. Ã. Øåâ÷åíêî, ôè-
çè÷åñêèé ôàêóëüòåò

1991 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Êîíå÷íî-çîííûå ðåøåíèÿ
ñóïåðñèììåòðè÷íûõ íåëèíåéíûõ
óðàâíåíèé è ïðåäñòàâëåíèÿ ñó-
ïåðãðóïï Ëè»)

2007 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Ñèììåòðèè ïðîñòðàíñòâà
ñîñòîÿíèé â êâàíòîâûõ èíòåãðè-
ðóåìûõ ìîäåëÿõ»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1985–1988 Àñïèðàíòóðà Èíñòèòóòà òåî-
ðåòè÷åñêîé ôèçèêè ÀÍ Óêðàèíû

1988–1995 Ìëàäøèé íàó÷íûé ñîòðóä-
íèê, íàó÷íûé ñîòðóäíèê îòäåëà ìàòåìàòè÷åñêèõ ìå-
òîäîâ â òåîðåòè÷åñêîé ôèçèêå ÈÒÔ ÀÍ Óêðàèíû

1992–1993 Ñòàæèðîâêà â Ìàòåìàòè÷åñêîì èíñòèòóòå
Óíèâåðñèòåòà Êèîòî (ßïîíèÿ)

1994–1995 Ñòàæèðîâêà â îòäåëå òåîðåòè÷åñêîé ôèçèêè
Óíèâåðñèòåòà Ñàðàãîñû (Èñïàíèÿ)

Ñ 1995 Ñòàðøèé íàó÷íûé ñîòðóäíèê, âåäóùèé íàó÷íûé
ñîòðóäíèê Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
ÎÈßÈ

2008–2009 Çàìåñòèòåëü äèðåêòîðà Ó÷åáíî-íàó÷íîãî öåí-
òðà ÎÈßÈ

2009–2010 È. î. äèðåêòîðà ÓÍÖ ÎÈßÈ
Ñ 2010 Äèðåêòîð ÓÍÖ ÎÈßÈ

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

1987–2004 Îðãàíèçàòîð áîëåå 10 øêîë äëÿ ìîëîäûõ ó÷å-
íûõ â ÈÒÔ ÀÍ Óêðàèíû è ËÒÔ ÎÈßÈ

Ñ 2010 ×ëåí Íàó÷íî-òåõíè÷åñêîãî ñîâåòà ÎÈßÈ

Ïåäàãîãè÷åñêàÿ ðàáîòà:

Ðóêîâîäñòâî äèïëîìíûìè ðàáîòàìè è äèññåðòàöèÿìè

Íàó÷íûå èíòåðåñû:

Ìàòåìàòè÷åñêàÿ ôèçèêà, ïðèìåíåíèå òåîðèè ïðåäñòàâëå-
íèé â òî÷íî ðåøàåìûõ ìîäåëÿõ êâàíòîâîé òåîðèè ïîëÿ è
ñòàòèñòè÷åñêîé ôèçèêè, èíòåãðèðóåìûå ìîäåëè â êâàíòî-
âîé òåîðèè ïîëÿ

Íàó÷íûå òðóäû:

Àâòîð áîëåå 50 ðàáîò ïî òåîðèè êëàññè÷åñêèõ è êâàí-
òîâûõ èíòåãðèðóåìûõ ñèñòåì
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S. Z. PAKULYAK
Director

University Centre

Stanislav Zdislavovich Pakulyak —
Doctor of Physics and Mathematics.

Date and place of birth:

4 May 1964, Gorlovka, Donetsk Region,
Ukraine

Education:

1985 Physics Department, Shevchenko State
University, Kiev

1991 Candidate of Physics and Mathematics
(«Finite-Gap Solutions of the Super-
symmetric Equations and Representa-
tion Theory of Lie Supergroup»)

2007 Doctor of Physics and Mathematics
(«Symmetries of the Space of States in
the Quantum Integrable Models»)

Professional career:

1985–1988 PhD student of the Institute for
Theoretical Physics, AS of Ukraine

1988–1995 Junior researcher, researcher of
the Department «Mathematical
Methods in Theoretical Physics», ITP,
AS of Ukraine

1992–1993 Visiting position at Research Institute for Mathe-
matical Sciences, Kyoto University (Japan)

1994–1995 Visiting position at Departamento de F�sica
Te�rica, Zaragoza University (Spain)

Since 1995 Senior researcher, leading researcher at LTP,
JINR

2008–2009 Vice-Director of JINR University Centre
2009–2010 Acting Director of JINR UC
Since 2010 Director of JINR UC

Scientific and organizational activities:

1987–2004 Organizer of more than 10 schools for young sci-
entists at ITP, AS, Ukraine, and JINR LTP

Since 2010 Member of JINR Scientific and Technical Coun-
cil

Pedagogical activity:

Management of students’ diploma and thesis work

Scientific interests:

Mathematical physics, application of the representation theory
in the exactly solvable models of the quantum field theory and
statistical physics, integrable models of the quantum field
theory

Scientific publications:

Author of more than 50 research papers in the theory of classi-
cal and quantum integrable systems

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
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Àêàäåìèê À. Í. Ñèñàêÿí
14.10.1944 – 01.05.2010

Äèðåêöèÿ Îáúåäèíåííîãî èíñòè-

òóòà ÿäåðíûõ èññëåäîâàíèé ñ ãëóáî-

êèì ïðèñêîðáèåì ñîîáùàåò, ÷òî

1 ìàÿ 2010 ã. íà 66-ì ãîäó æèçíè ñêîí-

÷àëñÿ àêàäåìèê Àëåêñåé Íîðàéðîâè÷

Ñèñàêÿí, äèðåêòîð Îáúåäèíåííîãî

èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé â

Äóáíå, ÷ëåí Ïðåçèäèóìà Ðîññèéñêîé

àêàäåìèè íàóê, èçâåñòíûé ôèçèê-òå-

îðåòèê, êðóïíûé îðãàíèçàòîð íàóêè è

ìåæäóíàðîäíîãî íàó÷íîãî ñîòðóä-

íè÷åñòâà.

Àëåêñåé Íîðàéðîâè÷ Ñèñàêÿí ðî-
äèëñÿ 14 îêòÿáðÿ 1944 ã. â Ìîñêâå.
Â 1968 ã. îêîí÷èë ôèçè÷åñêèé ôàêóëü-
òåò Ìîñêîâñêîãî ãîñóäàðñòâåííîãî
óíèâåðñèòåòà èì. Ì. Â. Ëîìîíîñîâà è
íà÷àë ðàáîòàòü â Ëàáîðàòîðèè òåîðå-
òè÷åñêîé ôèçèêè Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëå-
äîâàíèé ïîä ðóêîâîäñòâîì àêàäåìèêà Í. Í. Áîãîëþáîâà.

Îñíîâíûì íàïðàâëåíèåì íàó÷íîé äåÿòåëüíîñòè
À. Í. Ñèñàêÿíà áûëà ôèçèêà ýëåìåíòàðíûõ ÷àñòèö, ïðè-
áëèæåííûå ìåòîäû è óðàâíåíèÿ êâàíòîâîé òåîðèè ïîëÿ,
ïðîáëåìà êâàíòîâàíèÿ ñèñòåì ñ íåòðèâèàëüíîé ãåîìåòðè-
åé, ñèììåòðèåé è òîïîëîãèåé, ôèçèêà ñèëüíûõ âçàèìî-
äåéñòâèé ïðè âûñîêèõ òåìïåðàòóðàõ è ïëîòíîñòÿõ.

Â êâàíòîâîé òåîðèè ïîëÿ À. Í. Ñèñàêÿíîì ñ ñîàâòîðà-
ìè âïåðâûå ïðåäëîæåíî è ðàçðàáîòàíî ïðèáëèæåíèå ïðÿ-
ìîëèíåéíûõ ïóòåé — ýôôåêòèâíûé ìåòîä êîíòèíóàëüíîãî
èíòåãðèðîâàíèÿ, êîòîðûé íàøåë øèðîêîå ïðèìåíåíèå â òå-
îðåòè÷åñêîé ôèçèêå. À. Í. Ñèñàêÿíîì ñ ñîòðóäíèêàìè áûëî
ïðåäëîæåíî íîâîå îïèñàíèå ïðîöåññîâ ñ áîëüøèìè ïåðå-
äàííûìè èìïóëüñàìè â ðàìêàõ òðåõìåðíîãî ôîðìàëèçìà
êâàíòîâîé òåîðèè ïîëÿ, ðàçâèò ìíîãîêîìïîíåíòíûé ïîäõîä
â òåîðèè ìíîæåñòâåííîãî ðîæäåíèÿ ÷àñòèö. Íà îñíîâå
ýòîãî ïîäõîäà ïðåäñêàçàí ðÿä íîâûõ ýôôåêòîâ, ïîäòâåðæ-
äåííûõ â îïûòàõ íà êðóïíåéøèõ óñêîðèòåëÿõ ýëåìåíòàðíûõ
÷àñòèö.

Â îáëàñòè ìàòåìàòè÷åñêîé ôèçèêè ïîä ðóêîâîäñòâîì
À. Í. Ñèñàêÿíà âûïîëíåí öèêë îñíîâîïîëàãàþùèõ ðàáîò ïî
êëàññè÷åñêèì è êâàíòîâûì ñóïåðèíòåãðèðóåìûì ñèñòåìàì
â ïðîñòðàíñòâå ïîñòîÿííîé êðèâèçíû, à òàêæå ïî ïðîáëåìå
ãåíåðàöèè òîïîëîãè÷åñêè íåòðèâèàëüíûõ îáúåêòîâ â ìîäå-
ëÿõ ñ îñöèëëÿòîðíûì âçàèìîäåéñòâèåì è â ñóïåðcèììå-
òðè÷íîé îäíîìåðíîé êâàíòîâîé ìåõàíèêå. Â ïîñëåäíèå
ãîäû À. Í. Ñèñàêÿí ñ êîëëåãàìè ðàçâèâàë ìåòîä êîíòðàêöèé
àëãåáð Ëè ïðèìåíèòåëüíî ê çàäà÷àì òåîðåòè÷åñêîé ôèçèêè.

Øèðîêóþ èçâåñòíîñòü ïîëó÷èëè ðàáîòû íàó÷íîé ãðóï-
ïû àêàäåìèêà À. Í. Ñèñàêÿíà, ïîñâÿùåííûå îäíîé èç àêòó-
àëüíåéøèõ çàäà÷ ôèçèêè ýëåìåíòàðíûõ ÷àñòèö — ðàçðà-
áîòêå è ïðèìåíåíèþ íåïåðòóðáàòèâíûõ ìåòîäîâ êâàíòîâîé
òåîðèè ïîëÿ, ðàçâèòèþ íîâûõ ïîäõîäîâ ê ïðîöåññàì ñ î÷åíü
áîëüøîé ìíîæåñòâåííîñòüþ. Ïîä ðóêîâîäñòâîì àêàäåìèêà
À. Í. Ñèñàêÿíà ïðîâåäåíû íîâûå ïåðñïåêòèâíûå èññëåäî-
âàíèÿ, íàïðàâëåííûå íà ïîèñêè ïðîöåññîâ îáðàçîâàíèÿ
ñìåøàííîé êâàðê-àäðîííîé ôàçû ÿäåðíîé ìàòåðèè â ñî-
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Academician A. N. Sissakian
14.10.1944 – 01.05.2010

The Directorate of the Joint Institute

for Nuclear Research (JINR, Dubna)

deeply regrets to announce that Acad-

emician Alexei Norairovich Sissakian,

the Director of JINR, a member of the

Presidium of the Russian Academy of

Sciences, a distinguished theoretical

physicist and organizer of scientific re-

search based on broad international co-

operation, passed away on 1 May 2010

in his 66th year of life.

Alexei Norairovich Sissakian was
born on 14 October 1944 in Moscow.
In 1968 he graduated from the Physics
Faculty of the Lomonosov Moscow
State University and started work at
the JINR Laboratory of Theoretical
Physics under the guidance of Acad-

emician N. N. Bogoliubov.
The main scientific activities of A. N. Sissakian con-

cerned elementary particle physics, approximation meth-
ods and equations of quantum field theory, the quantiza-
tion problem of systems with nontrivial geometry, symme-
try and topology, and the physics of strong interactions at
high temperatures and densities.

In quantum field theory A. N. Sissakian with co-au-
thors were the first to propose and develop the
straight-line path approximation –– an effective method of
continual integration, which has found wide application in
theoretical physics. A. N. Sissakian and colleagues of-
fered a new description of processes with large momen-
tum transfers within the three-dimensional formalism of
quantum field theory and developed a multicomponent
approach in the theory of multiple particle production.
Based on this approach, several new effects were predict-
ed and later were confirmed in experiments at the largest
particle accelerators.

In the field of mathematical physics, under the guid-
ance of A. N. Sissakian, a series of seminal investigations
was carried out on classical and quantum superintegrable
systems in the constant curvature space, as well as on the
generation of topologically nontrivial objects in models
with oscillatory interaction and in supersymmetric one-di-
mensional quantum mechanics. In recent years,
A. N. Sissakian and co-workers dealt with further devel-
opment of the method of contraction of Lie algebras
applicable to theoretical physics problems.

Of wide recognition were the studies conducted by
the research group of Academician A. N. Sissakian on
one of the most topical problems of particle physics –– the
development and application of nonperturbative methods
in quantum field theory and the development of new ap-
proaches to very high multiplicity processes. Under the
leadership of A. N. Sissakian, novel and promising inves-
tigations aimed at searching for processes of the forma-
tion of a mixed quark-hadron phase of nuclear matter in

ÏÀÌßÒÈ Ó×ÅÍÎÃÎ
IN MEMORY OF THE SCIENTIST



óäàðåíèÿõ òÿæåëûõ èîíîâ. Èì áûë èíèöèèðîâàí è âîçãëà-
âëåí êðóïíåéøèé ïðîåêò ÎÈßÈ ïî ñîçäàíèþ êîëëàéäåðà
òÿæåëûõ èîíîâ NICA äëÿ èññëåäîâàíèÿ ôàçîâûõ ïåðåõîäîâ
è êðèòè÷åñêèõ ÿâëåíèé â ÿäåðíîé ìàòåðèè.

Àêòèâíóþ íàó÷íóþ äåÿòåëüíîñòü àêàäåìèê À. Í. Ñèñà-
êÿí âñåãäà ñî÷åòàë ñ ïåäàãîãè÷åñêîé è íàó÷íî-îðãàíèçàöè-
îííîé ðàáîòîé. Ïîä åãî ðóêîâîäñòâîì çàùèùåíî 15 äèññåð-
òàöèé, îí âîçãëàâëÿë êàôåäðû â Ìîñêîâñêîì ôèçèêî-òåõíè-
÷åñêîì èíñòèòóòå, Ìîñêîâñêîì èíæåíåðíî-ôèçè÷åñêîì
èíñòèòóòå, áûë ïðîôåññîðîì Ìîñêîâñêîãî ãîñóäàðñòâåííî-
ãî óíèâåðñèòåòà èì. Ì. Â. Ëîìîíîñîâà, âèöå-ïðåçèäåíòîì è
çàâåäóþùèì êàôåäðîé òåîðåòè÷åñêîé ôèçèêè Ìåæäóíà-
ðîäíîãî óíèâåðñèòåòà «Äóáíà», ðóêîâîäèòåëåì íàó÷íîãî
ñåìèíàðà «Ñèììåòðèè è èíòåãðèðóåìûå ñèñòåìû» â ÎÈßÈ.

Àêàäåìèê À. Í. Ñèñàêÿí ÿâëÿëñÿ ãëàâíûì ðåäàêòîðîì
æóðíàëà «Ïèñüìà â Ý×Àß», çàìåñòèòåëåì ãëàâíîãî ðåäàê-
òîðà æóðíàëà «Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî
ÿäðà», âõîäèë â ñîñòàâ ðåäêîëëåãèé ðÿäà íàó÷íûõ èçäàíèé,
ñïåöèàëèçèðîâàííûõ ñîâåòîâ è ïðîãðàììíûõ êîìèòåòîâ
ìåæäóíàðîäíûõ êîíôåðåíöèé è ñèìïîçèóìîâ, ÿâëÿëñÿ îð-
ãàíèçàòîðîì êðóïíûõ ìåæäóíàðîäíûõ êîíôåðåíöèé è øêîë
ïî ôèçèêå ýëåìåíòàðíûõ ÷àñòèö.

Áóäó÷è âèöå-äèðåêòîðîì â 1989–2005 ãã. è äèðåêòîðîì
ÎÈßÈ ñ 2006 ã., àêàäåìèê À. Í. Ñèñàêÿí âíåñ íåîöåíèìûé
âêëàä â ñîõðàíåíèå è óâåëè÷åíèå ïîòåíöèàëà Èíñòèòóòà, â
îïðåäåëåíèå åãî ïåðñïåêòèâíûõ íàó÷íûõ çàäà÷, ñîâåðøåí-
ñòâîâàíèå íàó÷íîé è ïðîèçâîäñòâåííîé áàçû ÎÈßÈ, îáíî-
âëåíèå Èíñòèòóòà êàê îòêðûòîãî ìåæäóíàðîäíîãî ÿäåðíî-
ôèçè÷åñêîãî öåíòðà, ðàçâèòèå øèðîêîãî ñîòðóäíè÷åñòâà ñ
íàöèîíàëüíûìè è ìèðîâûìè íàó÷íûìè è îáðàçîâàòåëü-
íûìè öåíòðàìè, ïîäãîòîâêó êâàëèôèöèðîâàííûõ íàó÷íûõ
êàäðîâ.

À. Í. Ñèñàêÿí áûë èçáðàí ÷ëåíîì-êîððåñïîíäåíòîì
Ðîññèéñêîé àêàäåìèè íàóê â 2006 ã., à â 2008 ã. — åå äåé-
ñòâèòåëüíûì ÷ëåíîì è ÷ëåíîì Ïðåçèäèóìà ÐÀÍ.

Àêàäåìèê À. Í. Ñèñàêÿí àêòèâíî ó÷àñòâîâàë â ñòàíî-
âëåíèè íàóêîãðàäîâ, ÿâëÿÿñü ïðåçèäåíòîì Ñîþçà ðàçâèòèÿ
íàóêîãðàäîâ Ðîññèéñêîé Ôåäåðàöèè. Îí áûë ïåðâûì çàìå-
ñòèòåëåì ïðåäñåäàòåëÿ Ðîññèéñêîãî Ïàãóîøñêîãî êîìèòåòà
ïðè Ïðåçèäèóìå ÐÀÍ.

Àêàäåìèê À. Í. Ñèñàêÿí íàãðàæäåí äåñÿòüþ ðîññèé-
ñêèìè è çàðóáåæíûìè îðäåíàìè è ìåäàëÿìè, â òîì ÷èñëå
îðäåíàìè Ïî÷åòà è Äðóæáû (Ðîññèéñêàÿ Ôåäåðàöèÿ), óäî-
ñòîåí çâàíèÿ ëàóðåàòà ïðåìèè Ëåíèíñêîãî êîìñîìîëà â
îáëàñòè íàóêè è òåõíèêè (1973), ïðåìèè ãóáåðíàòîðà Ìî-
ñêîâñêîé îáëàñòè (2007), ÿâëÿëñÿ èíîñòðàííûì ÷ëåíîì Íà-
öèîíàëüíîé àêàäåìèè íàóê Àðìåíèè, ïî÷åòíûì äîêòîðîì
ðÿäà çàðóáåæíûõ óíèâåðñèòåòîâ, ÷ëåíîì ðÿäà àêàäåìèé è
íàó÷íûõ îáùåñòâ.

Ñî øêîëüíîãî âîçðàñòà åãî ëþáèìûì óâëå÷åíèåì áûëà
ïîýçèÿ. Àëåêñåé Íîðàéðîâè÷ Ñèñàêÿí áûë àâòîðîì íå-
ñêîëüêèõ ñáîðíèêîâ ïðåêðàñíûõ ñòèõîâ.

Àëåêñåÿ Íîðàéðîâè÷à âñåãäà îòëè÷àëà ïðåäàííîñòü
íàóêå, äåëó, óäèâèòåëüíîå ñî÷åòàíèå îãðîìíîé ñèëû âîëè ñ
äîáðîòîé è îòçûâ÷èâîñòüþ ê áëèçêèì, äðóçüÿì, êîëëåãàì,
ëþäÿì.

Ñâåòëàÿ è äîáðàÿ ïàìÿòü îá Àëåêñåå Íîðàéðîâè÷å Ñè-
ñàêÿíå íàâñåãäà ñîõðàíèòñÿ â íàøèõ ñåðäöàõ.
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heavy-ion collisions were carried out. He initiated and
headed the largest project of JINR towards the construc-
tion of a heavy-ion collider, NICA, to study phase
transitions and critical phenomena in nuclear matter.

A. N. Sissakian always combined his active research
work with pedagogical and science-organization activi-
ties. He supervised 15 theses, headed chairs at Moscow
Institute of Physics and Technology and Moscow Engi-
neering Physics Institute, was a professor at the
Lomonosov Moscow State University, the vice-president
of the International University «Dubna» and the head of
its Theoretical Physics Chair, he also led the scientific
seminar «Symmetries and Integrable Systems» at JINR.

Academician A. N. Sissakian was the editor-in-chief
of the journal «Particles and Nuclei, Letters», a deputy
editor-in-chief of the journal «Particles and Nuclei», a
member of the editorial boards of several scientific publi-
cations, a member of specialized scientific councils and
programme committees of international conferences and
symposia, and was the organizer of major international
conferences and schools on particle physics.

As Vice-Director during 1989–2005 and Director of
JINR since 2006, Academician A. N. Sissakian made in-
valuable contributions towards maintaining and enhanc-
ing the potential of JINR, determining its future scientific
prospects, improving its research and production capaci-
ty, renovating the Institute as an open international nu-
clear physics laboratory, promoting broad cooperation
with national and international research and educational
centres, and towards training qualified scientific
personnel.

A. N. Sissakian was elected a corresponding mem-
ber of the Russian Academy of Sciences in 2006, and in
2008 a full member of the Academy and a member of its
Presidium.

As President of the Union of Russian Science Cities,
Academician A. N. Sissakian actively participated in the
establishment of science cities. He was also first deputy
chairman of the Russian Pugwash Committee under the
Presidium of the Russian Academy of Sciences.

Academician A. N. Sissakian was awarded ten
Russian and foreign orders and medals, including the Or-
ders of Honor and Friendship (Russian Federation), was
a laureate of the Lenin Komsomol Prize in Science and
Technology (1973) and a recipient of the Prize of the Gov-
ernor of the Moscow Region (2007), was a foreign mem-
ber of the National Academy of Sciences of Armenia, an
honorary doctor of many foreign universities, and a mem-
ber of several academies and scientific societies.

Since school age his favorite hobby had been poetry.
Alexei Norairovich Sissakian was the author of several
collections of fine poems.

Alexei Norairovich was always distinguished by his
dedication to science, by a wonderful combination of
great will power with kindness and sympathy to his rela-
tives, friends, colleagues, to all people. The fond memory
of Alexei Norairovich Sissakian will remain forever in our
hearts.

ÏÀÌßÒÈ Ó×ÅÍÎÃÎ
IN MEMORY OF THE SCIENTIST



Â Ìóçåå èñòîðèè íàóêè è òåõíèêè ÎÈßÈ áûë ïðî-

âåäåí ñåìèíàð èç öèêëà «Ëè÷íîñòè íàó÷íîé Äóáíû»,

ïîñâÿùåííûé 85-ëåòèþ Ã. È. Êîïûëîâà è ïîäãîòîâëåí-

íûé ñîâìåñòíî ñ õóäîæåñòâåííîé áèáëèîòåêîé ÎÈßÈ;

à òàêæå ñåìèíàð èç öèêëà «Íîâîå â íàóêå è òåõíèêå» î

ðåçóëüòàòàõ ýêñïåäèöèè 2009 ã. íà Òóíãóñêó, êîòîðûé

ïðîâåë ñîòðóäíèê ÃÍÖ ÐÔ ÒÐÈÍÈÒÈ Â. À. Àëåêñååâ.

Ñåìèíàð «Äðåâíåðóññêàÿ Äóáíà» èç öèêëà «Èñòî-

ðèÿ îòêðûòèé» áûë ïîñâÿùåí íàõîäêàì, îáíàðóæåí-

íûì íà ðàñêîïêàõ â Ðàòìèíî äóáíåíñêèìè êðàåâåäàìè

èç ôîíäà «Íàñëåäèå» ëåòîì ïðîøëîãî ãîäà. Â ìàðòå

ïðîõîäèëà âûñòàâêà ïîä òåì æå íàçâàíèåì,

îðãàíèçîâàííàÿ ôîíäîì «Íàñëåäèå».

Â àïðåëå ñîñòîÿëàñü âûñòàâêà ðàáîò ó÷àùèõñÿ äåò-

ñêîé õóäîæåñòâåííîé øêîëû. Â ìàå ïðîøëà âûñòàâêà

«Ñåìåéíûé àëüáîì», ïîñâÿùåííàÿ 65-ëåòèþ Ïîáåäû â

Âåëèêîé Îòå÷åñòâåííîé âîéíå. Â èþíå â ìóçåå áûëè

âûñòàâëåíû ðàáîòû äåòñêîãî òâîð÷åñêîãî êîëëåêòèâà

«Ñôåðà».

Â íà÷àëå ìàÿ â ìóçåå ïðîøåë âå÷åð ïàìÿòè,

ñîáðàâøèé âåòåðàíîâ Âåëèêîé Îòå÷åñòâåííîé âîéíû,

ðàáîòàâøèõ â ÎÈßÈ. 14 âåòåðàíîâ ïðåäîñòàâèëè äëÿ

ìóçåéíîé ýêñïîçèöèè ôîòîãðàôèè âîåííûõ ëåò. Âñåãî

íà âå÷åðå ïàìÿòè ïðèñóòñòâîâàëè 25 âåòåðàíîâ, êîòî-

ðûå ðàññêàçàëè î ñàìûõ ÿðêèõ, çàïîìíèâøèõñÿ íà âñþ

æèçíü âîåííûõ ýïèçîäàõ.

Â àïðåëå–èþíå â ìóçåå ïîáûâàëè ãðóïïû òóðèñòîâ

èç Ìîñêâû, äóáíåíñêèå øêîëüíèêè è ñòóäåíòû, ãîñòè

ãîðîäà. Â èþíå áûë ïîêàçàí ñþæåò î Ìóçåå èñòîðèè íà-

óêè è òåõíèêè ÎÈßÈ, ñíÿòûé òåëåêàíàëîì «Ïîäìîñ-

êîâüå».
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Seminars of the cycles «Personalities of Scientific

Dubna» were held at the JINR Museum of Science and

Technology History: on the 85th anniversary of G. I. Kopy-

lov prepared together with the JINR fiction literature li-

brary; «News in Science and Technology» where staff

member of SSC RF TRINITY V. Alekseev gave a review

report on the results of an expedition to the Tunguska

region in 2009.

The seminar «Old Russian Dubna» from the cycle

«The History of Discoveries» was devoted to the troves

discovered last summer by Dubna ethnographers from the

«Heritage» foundation in the diggings near Ratmino. An

exhibition was held in March under the same title. It was or-

ganized by the «Heritage» foundation.

An exhibition of paintings and crafts of students from

the local art school for children was held in April; in May it

was an exhibition «Family Album» devoted to the 65th an-

niversary of the Victory in the Great Patriotic War. In June,

the museum displayed articles and souvenirs produced by

children from the creative team «Sfera».

In early May, the museum organized a memorial meet-

ing devoted to the veterans of the Great Patriotic War who

had worked at JINR. Fourteen veterans gave their pho-

tographs of the war years for the museum exposition. A to-

tal of 25 veterans attended the meeting; they spoke about

the brightest war episodes in their memory.

In April–June, groups of tourists from Moscow, Dubna

schoolchildren and students, other city guests visited the

museum. In June the TV channel «Podmoskovie» made a

cover about the JINR Museum of Science and Technology

History and showed it in one of its programmes.

Â ÌÓÇÅÅ ÎÈßÈ
AT THE MUSEUM OF JINR



ÅÂÐÎÏÀ

Âåëèêîáðèòàíèÿ. Òûñÿ÷è ñòóäåíòîâ âûñòðàèâà-
ëèñü â î÷åðåäè, ÷òîáû ïîïàñòü íà Íàó÷íóþ ÿðìàðêó
ðîæäåíèÿ Âñåëåííîé è óçíàòü î íîâèíêàõ â íàóêå è
ïðèáîðîñòðîåíèè. ßðìàðêà, íàðÿäó ñ äðóãèìè ìåðî-
ïðèÿòèÿìè, ïðîõîäèëà âî âðåìÿ Íåäåëè íàöèîíàëüíîé
íàóêè è ïðèáîðîñòðîåíèÿ â Ìàí÷åñòåðå, Ýäèíáóðãå è
Ñóèíäîíå, â Ëàáîðàòîðèè èì. Ý. Ðåçåðôîðäà è
Ý. Ýïëòîíà (ãðàôñòâî Îêñôîðäøèð) è Ëàáîðàòîðèè
Äàðñáåðè (ãðàôñòâî ×åøèð).

Íà ÿðìàðêå ñîñòîÿëñÿ òàêæå ôèíàë íàöèîíàëüíî-
ãî íàó÷íî-òåõíè÷åñêîãî êîíêóðñà, öåëüþ êîòîðîãî
áûëî íàïîìíèòü î äîñòèæåíèÿõ íàóêè è òåõíèêè è
ïðèâëå÷ü ê ýòèì îòðàñëÿì çíàíèÿ ìîëîäåæü ïóòåì ó÷à-
ñòèÿ â èíòåðàêòèâíûõ ýêñïåðèìåíòàõ è îáðàçîâàòåëü-
íûõ ïðîãðàììàõ.

Âî âðåìÿ Íåäåëè íàóêè è ïðèáîðîñòðîåíèÿ áîëåå
600 ñòóäåíòîâ-îòëè÷íèêîâ è èõ ïðåïîäàâàòåëåé ïîñå-
òèëè åæåãîäíûå ìàñòåð-êëàññû ïî ôèçèêå ÷àñòèö,
ïðîâîäèìûå â Ëàáîðàòîðèè Äàðñáåðè è Ëàáîðàòîðèè
èì. Ý. Ðåçåðôîðäà è Ý. Ýïëòîíà. Â Ñóèíäîíå ïðîôåñ-
ñîð Á. Êîêñ ïðî÷èòàë ëåêöèþ «Èññëåäîâàíèÿ Âñåëåí-
íîé — îò êîðàáëÿ «Âîÿäæåð» äî áîëüøîãî àäðîííîãî
êîëëàéäåðà»; ñîñòîÿëèñü ýêñêóðñèè â ïëàíåòàðèé
Ñòàðëàáà è íà äðóãèå óñòàíîâêè. Â Äèäêîòå íà óëèöå
Êîðíåðñòîóíñ îòêðûëîñü «Íàó÷íîå êàôå» — íàöèî-
íàëüíûé ïðîåêò ïî ïîïóëÿðèçàöèè íàó÷íûõ èññëåäî-

âàíèé â âèäå êîðîòêèõ ñîîáùåíèé è äåáàòîâ â íåôîð-
ìàëüíîé îáñòàíîâêå.

Ôðàíöèÿ. 1 àïðåëÿ 2010 ã. ïîñò äèðåêòîðà ôðàí-
öóçñêîãî Íàöèîíàëüíîãî èíñòèòóòà ÿäåðíîé ôèçèêè è
ôèçèêè ÷àñòèö (IN2P3) çàíÿë Æàê Ìàðòèíî, íàçíà÷åí-
íûé íà ýòó äîëæíîñòü ïðåçèäåíòîì Íàöèîíàëüíîãî
öåíòðà íàó÷íûõ èññëåäîâàíèé (CNRS) Àëåíîì Ôóê-
ñîì. Ñ 2001 ã. ä-ð Æ. Ìàðòèíî âîçãëàâëÿë ëàáîðàòî-
ðèþ Subatech (CNRS/Óíèâåðñèòåò Íàíòà), à òàêæå áûë
äèðåêòîðîì ãðóïïû îáùåñòâåííîãî ìíåíèÿ ïî ðàáîòå
öèêëîòðîíà Arronax â Íàíòå. Îí ñòàë äèðåêòîðîì
IN2P3, ñìåíèâ íà ýòîì ïîñòó Ìèøåëÿ Ñïèðî, êîòîðûé â
äåêàáðå 2009 ã. áûë èçáðàí ïðåçèäåíòîì ñîâåòà ÖÅÐÍ.

Èòàëèÿ. Ëàáîðàòîðèè Íàöèîíàëüíîãî èíñòèòóòà
ÿäåðíîé ôèçèêè (INFN) Èòàëèè, êîòîðûå ðàñïîëîæå-
íû â Ãðàí-Ñàññî, ïîëó÷èëè â ñâîå ðàñïîðÿæåíèå 120
ñâèíöîâûõ ñëèòêîâ, ïîäíÿòûõ ñ äðåâíåðèìñêîãî êîðà-
áëÿ, çàòîíóâøåãî 2000 ëåò íàçàä ó áåðåãîâ Ñàðäèíèè.
Ñëèòêè èñïîëüçóþòñÿ äëÿ çàâåðøåíèÿ ñòðîèòåëüñòâà
çàùèòû â ýêñïåðèìåíòå CUORE, êîòîðûé ïðîâîäèòñÿ
ñ öåëüþ ïîèñêà ÷ðåçâû÷àéíî ðåäêèõ ñîáûòèé ñ ó÷à-
ñòèåì íåéòðèíî. Êðîìå òîãî, â INFN ïëàíèðóþòñÿ âàæ-
íûå ïðåöèçèîííûå èçìåðåíèÿ íàéäåííûõ íà êîðàáëå
ìàòåðèàëîâ èç ñâèíöà (è, âîçìîæíî, ìåäè), êîòîðûå
èñïîëüçîâàëèñü â áðîíçîâîì âåêå.

«Êàïèòàí, êîíå÷íî, íå ìîã ñåáå äàæå ïðåäñòàâèòü,
÷òî ñâèíåö ñ åãî êîðàáëÿ áóäåò èñïîëüçîâàí ñïóñòÿ
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EUROPE

The UK. Thousands of students excited to find out
more about science and engineering queued up to take
part in activities at the Big Bang Science Fair. STFC’s four
main UK sites were all actively involved in the week, with
events in Edinburgh and Swindon, and at the Rutherford
Appleton Laboratory (RAL) in Oxfordshire and the Dares-
bury Laboratory in Cheshire.

The Big Bang Fair also hosted the final of the National
Science and Engineering competition which aims to cele-
brate achievement in science and engineering whilst in-
spiring young people through interactive experiences and
educational programmes.

Also during Science and Engineering Week over six
hundred A-level students and teachers attended the annu-
al Particle Physics Master classes held over five days at
STFC’s Daresbury and Rutherford Appleton Laboratories.
Other events to take place across the week were a lecture
in Swindon by Professor Brian Cox on ‘Exploring the Uni-
verse — from Voyager to the Large Hadron Collider’; visits
to the Starlab planetarium, and other facilities. In Didcot,
the venue Cornerstones hosted ‘Cafe Scientifique’, a na-
tional project that brings science to the public in an
informal mixture of short talks and debate.

France. Jacques Martino has been appointed direc-
tor of CNRS’s National Institute of Nuclear and Particle
Physics (IN2P3) by CNRS president Alain Fuchs. Dr. Mar-
tino had been director of the Subatech laboratory
(CNRS/Ecole des Mines de Nantes/Universit� de Nantes)
since 2001, and director of the Arronax cyclotron public
interest group in Nantes. He will take up his new post on
April 1st, 2010, replacing Michel Spiro who was elected
president of the CERN council last December.

Italy. Italy’s National Institute of Nuclear Physics, at
its laboratories in Gran Sasso, has received 120 lead
bricks from an ancient Roman ship that sank off of the
coast of Sardinia 2,000 years ago. The INFN is now re-
ceiving additional bricks to complete the shield for the
CUORE experiment, which is being conducted to study
extremely rare events involving neutrinos.

Moreover, the INFN will perform important precise
measures on the lead (and possibly on the copper found
on the ship), to study the materials used in the Bronze
Age.

«The commander of that ship would certainly never
have imagined that the lead would be used 2,000 years
later for something that had to do with the Universe and
the stars,» comments INFN President Roberto Petronzio;
«History and Science can now speak to one another

ÄÀÉÄÆÅÑÒ
DIGEST



2000 ëåò äëÿ èññëåäîâàíèé, ñâÿçàííûõ ñî Âñåëåííîé è
çâåçäàìè, — çàìåòèë ïðåçèäåíò INFN Ð. Ïåòðîíöèî. —
Áëàãîäàðÿ èññëåäîâàíèÿì â ôèçèêå âûñîêèõ ýíåðãèé
Èñòîðèÿ è Íàóêà ìîãóò ðàçãîâàðèâàòü äðóã ñ äðóãîì
÷åðåç âåêà».

Øâåéöàðèÿ, ÖÅÐÍ.
3 èþíÿ. Âñëåä çà ïðîøåäøèì â ÖÅÐÍ ðàáî÷èì ñî-

âåùàíèåì ïî ôèçèêå ÷àñòèö âðà÷è è ôèçèêè îïóáëè-
êîâàëè ïðîãðàììó èñïîëüçîâàíèÿ ôèçèêè â öåëÿõ
îõðàíû çäîðîâüÿ. Ìíîãèå ìåòîäèêè, ðàçðàáîòàííûå
äëÿ èññëåäîâàíèé ïî ôèçèêå, óæå äàâíî ïðèìåíÿþòñÿ
â ìåäèöèíå.

Âïåðâûå ïî ýòîé òåìàòèêå ïðîøëî ðàáî÷åå ñîâå-
ùàíèå, ñîáðàâøåå 400 ðàáîòíèêîâ çäðàâîîõðàíåíèÿ,
áèîëîãîâ è ôèçèêîâ. Äèñêóññèè áûëè ïîñâÿùåíû âñå
âîçðàñòàþùåìó çíà÷åíèþ ôèçèêè â ðåøåíèè ïðîáëåì
çäðàâîîõðàíåíèÿ. Â ïîñëåäíèå äåñÿòèëåòèÿ ìíîãèå
âàæíûå äèàãíîñòè÷åñêèå è òåðàïåâòè÷åñêèå ìåòîäè-
êè áûëè ðàçðàáîòàíû íà îñíîâå êëàññè÷åñêèõ ôèçè-
÷åñêèõ ïðèíöèïîâ èëè èíñòðóìåíòîâ, ñîçäàííûõ äëÿ
ôèçè÷åñêèõ ýêñïåðèìåíòîâ. Íàïðèìåð, èçâåñòíàÿ ìå-
òîäèêà òîìîãðàôèè ñ ïîìîùüþ ïîçèòðîííîãî èçëó-
÷åíèÿ (PET) ïîÿâèëàñü â ìåäèöèíå âî ìíîãîì áëàãî-
äàðÿ èññëåäîâàíèÿì â îáëàñòè ôèçèêè ÷àñòèö.

15 èþíÿ. Îäèí èç ñàìûõ ñëîæíûõ ïðèáîðîâ, êî-
ãäà-ëèáî ñîçäàííûõ äëÿ èññëåäîâàíèÿ íîâûõ îáëàñòåé
çíàíèé, óñêîðèòåëü LHC óñïåøíî çàïóùåí â ÖÅÐÍ. Äëÿ
òîãî ÷òîáû íîâûå âîëíóþùèå ýêñïåðèìåíòû ñòàëè
áëèæå è ïîíÿòíåå øèðîêîé ïóáëèêå, ÖÅÐÍ îòêðûë èí-

ôîðìàöèîííûé öåíòð — òàêîé æå âûñîêîòåõíîëîãè÷-
íûé è ôóòóðèñòè÷åñêèé, êàê è ñàì óñêîðèòåëü.

25 èþíÿ ïðåäñòàâèòåëè ñðåäñòâ ìàññîâîé èíôîð-
ìàöèè áûëè ïðèãëàøåíû íà îòêðûòèå âûñòàâêè «Âñå-
ëåííàÿ ÷àñòèö», ðàñïîëîæèâøåéñÿ â Êóïîëå Íàóêè è
Èííîâàöèé. Ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ Ð.-Ä. Õîéåð
ïîä÷åðêíóë: «Äëÿ íàñ ÷ðåçâû÷àéíî âàæíî ñòàòü áëèæå
ê îáùåñòâåííîñòè è îáúÿñíèòü íàøè öåëè è, åñëè òàêîå
ñëó÷àåòñÿ, ïîâòîðíûå çàïóñêè. Èíôîðìàöèîííûé
öåíòð, ïîñòðîåííûé áëàãîäàðÿ ùåäðîé ïîääåðæêå
êîìïàíèè «Rolex», ÿâëÿåòñÿ ñîñòàâíîé ÷àñòüþ íàøåé
ïîëèòèêè ñâÿçåé ñ îáùåñòâåííîñòüþ è îáðàçîâàòåëü-
íîé ïðîãðàììû».

ÀÌÅÐÈÊÀ

FNAL (Áàòàâèÿ, Èëëèíîéñ). Ó÷åíûå èç êîëëàáîðà-
öèè D0 Íàöèîíàëüíîé óñêîðèòåëüíîé ëàáîðàòîðèè èì.
Ý. Ôåðìè 14 ìàÿ îáúÿâèëè îá îáíàðóæåíèè ñâèäåòåëü-
ñòâà çàìåòíîãî íàðóøåíèÿ ñèììåòðèè ìàòåðèè-àíòè-
ìàòåðèè â ïîâåäåíèè ÷àñòèö, ñîäåðæàùèõ íèæíèå
êâàðêè, çà ïðåäåëàìè ñòàíäàðòíîé ìîäåëè. Íîâûé ðå-
çóëüòàò, êîòîðûé ó÷åíûå îòïðàâèëè äëÿ ïóáëèêàöèè â
æóðíàë «Physical Review D», ïîêàçûâàåò ðàçíèöó â
îäèí ïðîöåíò ìåæäó ïîëó÷åíèåì ïàð ìþîíîâ è ïàð àí-
òèìþîíîâ â ðàñïàäå Â-ìåçîíîâ â ñòîëêíîâåíèÿõ ÷à-
ñòèö âûñîêèõ ýíåðãèé íà òýâàòðîíå.

Èñïîëüçóÿ óíèêàëüíûå ñâîéñòâà ñâîåãî ïðåöèçè-
îííîãî äåòåêòîðà è íîâûå ìåòîäû àíàëèçà, ó÷åíûå
êîëëàáîðàöèè D0 ïîêàçàëè, ÷òî âåðîÿòíîñòü ñîâïàäå-
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across the centuries, thanks to the research in High-Ener-
gy Physics.»

Switzerland, CERN.

3 June. Following a workshop hosted by the CERN
European particle physics laboratory in February, doctors
and physicists today published a strategy for harnessing
physics for health. Techniques developed for physics re-
search have a long history of application in medicine.

The workshop, which was the first of its kind, brought
together some 400 healthcare professionals, biologists
and physicists to examine the increasingly important in-
terface between physics and health. Over recent decades,
many important diagnostic and therapeutic techniques
have been built on either basic physics principles, or the
tools developed to conduct physics research. Notable ex-
amples are the technique of positron emission tomogra-
phy (PET), which emerged in the medical community, but
whose technology owes much to research in particle
physics.

15 June. CERN has recently started operating the
LHC, one of the most sophisticated scientific tools ever
built to explore new territories of knowledge. To share this
exciting adventure with the general public, CERN is open-

ing a visitor centre that is as high-tech and futuristic as its
accelerator.

The «Universe of Particles» exhibition, installed in the
Globe of Science and Innovation, will be previewed to the
media on 25 June. CERN Director-General Rolf Heuer un-
derlines: «It’s vital for us to reach out to society and ex-
plain our research aims and the associated spinoffs. This
visitor centre, built with the generous support of Rolex, is
an essential part of our outreach and education strategy.»

AMERICA

Fermilab, Batavia, Ill. Scientists of the DZero collab-
oration at the Department of Energy’s Fermi National Ac-
celerator Laboratory announced Friday, May 14, that they
have found evidence for significant violation of mat-
ter–antimatter symmetry in the behavior of particles con-
taining bottom quarks beyond what is expected in the cur-
rent theory, the Standard Model of particle physics. The
new result, submitted for publication in «Physical Re-
view D» by the DZero collaboration, indicates a one per-
cent difference between the production of pairs of muons
and pairs of antimuons in the decay of B mesons pro-
duced in high-energy collisions at Fermilab’s Tevatron
particle collider.
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íèÿ äàííûõ ýòîãî èçìåðåíèÿ ñ êàêèì-ëèáî èçâåñòíûì
ýôôåêòîì ñîñòàâëÿåò ìåíåå 0,1 ïðîöåíòà (ñòàíäàðò-
íûå îòêëîíåíèÿ 3,2).

«Ýòîò íîâûé èíòåðåñíûé ðåçóëüòàò ñâèäåòåëü-
ñòâóåò îá îòêëîíåíèÿõ îò ñîâðåìåííîé òåîðèè â ðàñ-
ïàäàõ Â-ìåçîíîâ, â ñîîòâåòñòâèè ñ äîãàäêàìè, âîçíè-
êàâøèìè ðàíåå», — ñêàçàë îäèí èç ðóêîâîäèòåëåé ýêñ-
ïåðèìåíòà D0 Ä. Äåíèñîâ. Â ïðîøëîì ãîäó ôèçèêè,
ó÷àñòâóþùèå â ýêñïåðèìåíòàõ D0 è CDF íà òýâàòðîíå,
íàáëþäàëè ïîõîæèå ÿâëåíèÿ âî âðåìÿ èçó÷åíèÿ
÷àñòèö, ïîëó÷åííûõ èç íèæíåãî è ñòðàííîãî êâàðêîâ.

Ïðè ïîëó÷åíèè íîâîãî ðåçóëüòàòà ôèçèêè êîëëà-
áîðàöèè D0 ïðîâîäèëè àíàëèç äàííûõ «âñëåïóþ», ÷òî-
áû èçáåæàòü ëþáûõ èñêàæåíèé òîãî, ÷òî îíè íàáëþäà-
ëè. È òîëüêî ïîñëå äîëãîãî ïåðèîäà ïðîâåðêè âñåõ ìå-
òîäîâ àíàëèçà ôèçèêàìè êîëëàáîðàöèè D0 íà÷àòî
îáñóæäåíèå âñåãî êîìïëåêòà äàííûõ.

Òî÷íîñòü èçìåðåíèé D0 ïî-ïðåæíåìó îãðàíè÷åíà
êîëè÷åñòâîì ñòîëêíîâåíèé, çàðåãèñòðèðîâàííûõ íà
ñåãîäíÿ â ýêñïåðèìåíòå. Ïîýòîìó ãðóïïû CDF è D0
ïðîäîëæàþò ñîáèðàòü äàííûå è ñîâåðøåíñòâîâàòü
àíàëèòè÷åñêèå ìåòîäû äëÿ ðåøåíèÿ ýòèõ è ìíîãèõ
äðóãèõ ôóíäàìåíòàëüíûõ çàäà÷.

Êîììåíòàðèé ïðåññû (æóðíàë «Discover», 15 èþíÿ
2010 ã.):

Ôèçèêè Ôåðìèëàáà ïîðàæåíû: õèããñ-áîçîíîâ íà
ñàìîì äåëå 5?

Â ïðîøëîì ìåñÿöå ìû îáñóæäàëè ëþáîïûòíûé
ýêñïåðèìåíò íà óñêîðèòåëå ÷àñòèö òýâàòðîíå â Ëàáî-

ðàòîðèè èì. Ý. Ôåðìè îêîëî ×èêàãî. Ãðóïïà D0 îáíà-
ðóæèëà áîëüøå ìàòåðèè, ÷åì àíòèìàòåðèè, â
ñòîëêíîâåíèÿõ ïðîòîíîâ è àíòèïðîòîíîâ.

Ýòî ëó÷øå ñîãëàñóåòñÿ ñî çäðàâûì ñìûñëîì: åñëè
áû â ðåçóëüòàòå Áîëüøîãî âçðûâà äåéñòâèòåëüíî
îáðàçîâàëîñü îäèíàêîâîå êîëè÷åñòâî ìàòåðèè è àíòè-
ìàòåðèè, ÷àñòèöû áû óíè÷òîæèëè äðóã äðóãà è íàñ áû
òóò ñåé÷àñ íå áûëî. Ê ñîæàëåíèþ, ôèçèêà, îòðàæàþ-
ùàÿ ýòî ïðèñòðàñòíîå ïðåäïî÷òåíèå ìàòåðèè, íå
èìååò ñìûñëà.

Äëÿ òåõ, êòî ïîëàãàåò, ÷òî ñòàíäàðòíàÿ ìîäåëü
áëèçêà ê çàâåðøåíèþ, îòêðûòèå õèããñ-áîçîíà — òåî-
ðåòè÷åñêîé ÷àñòèöû, êîòîðàÿ ñîîáùàåò ìàññó âñåì
äðóãèì ÷àñòèöàì, ïîñòàâèëî áû òî÷êó â ïîñëåäíåé
ãëàâå ýòèõ èçûñêàíèé.

Íî äëÿ òåõ, êòî äóìàåò, ÷òî ñóùåñòâóþò åùå íå îò-
êðûòûå àñïåêòû ôèçèêè — òàê íàçûâàåìàÿ íîâàÿ ôè-
çèêà, ïîòðåáóåòñÿ «ñúåìêà» ñëåäóþùåãî ñèêâåëà ñå-
ðèàëà «Ñòàíäàðòíàÿ ìîäåëü».

È êàê æå îí áóäåò âûãëÿäåòü, ýòîò ñèêâåë «Ñòàí-
äàðòíîé ìîäåëè»? «Õèããñ íàíîñèò îòâåòíûé óäàð» (ïî
àíàëîãèè ñ èçâåñòíûì ñåðèàëîì «Çâåçäíûå âîéíû»,
ýïèçîä 5 «Èìïåðèÿ íàíîñèò îòâåòíûé óäàð». —
Ïðèìå÷. ïåðåâîä÷èêà), âîçìîæíî, áóäåò âêëþ÷àòü
ïÿòü õèããñîâ, êàê ïîëàãàþò ôèçèêè èç êîëëàáîðàöèè
D0: âñå ñ îäèíàêîâîé ìàññîé, òðè íå èìåþùèõ çàðÿäà,
îäèí ïîëîæèòåëüíî çàðÿæåííûé è îäèí îòðèöàòåëüíî
çàðÿæåííûé. Ôèçèêè-òåîðåòèêè óæå ïðîäóìàëè
òàêóþ âîçìîæíîñòü, íàçâàâ åå «ìîäåëü äâóõõèããñîâûõ
äóïëåòîâ».
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Using unique features of their precision detector and
newly developed analysis methods, the DZero scientists
have shown that the probability that this measurement is
consistent with any known effect is below 0.1 percent (3.2
standard deviations).

«This exciting new result provides evidence of devia-
tions from the present theory in the decays of B mesons,
in agreement with earlier hints,» said Dmitri Denisov,
co-spokesperson of the DZero experiment, one of two
collider experiments at the Tevatron collider. Last year,
physicists at both Tevatron experiments, DZero and CDF,
observed such hints in studying particles made of a
bottom quark and a strange quark.

To obtain the new result, the DZero physicists per-
formed the data analysis «blind,» to avoid any bias based
on what they observe. Only after a long period of verifica-
tion of the analysis tools, did the DZero physicists look at
the full data set.

The precision of the DZero measurements is still lim-
ited by the number of collisions recorded so far by the ex-
periment. Both CDF and DZero therefore continue to col-
lect data and refine analyses to address this and many
other fundamental questions.

Fermilab particle physicists wonder: Are there 5
Higgs bosons?

From Discover magazine blog, June 15, 2010:
Last month, we discussed a curious experiment at the

Tevatron particle accelerator at Fermilab near Chicago.
Colliding protons and antiprotons, the Tevatron’s DZero
group found more matter than antimatter.

This agrees well with common sense — if the Big
Bang had really churned out equal amounts of matter and
antimatter, the particles would have annihilated each oth-
er, and we wouldn’t be here. Unfortunately, the physics for
this matter favoritism doesn’t make sense.

For those who believe the Standard Model is nearly
complete, the discovery of the Higgs boson — a theoreti-
cal particle that imparts mass to all the other particles —
would close out the final chapter.

But for others who think that undiscovered physics
properties exist — so-called new physics — a sequel to
the Standard Model is needed.

What would a sequel to the Standard Model look like?
The Higgs Strikes Back might include five Higgses, par-
ticle physicists at the DZero group speculate: all with the
same mass, three uncharged, one with a positive charge,
and one with a negative charge. Theoretical physicists
have already dreamt up this possibility, calling it the
«two-Higgs doublet model.»
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