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Ðåäêèå ðàñïàäû ìåçîíîâ ñëóæàò ïðîâåðêîé ñòàí-

äàðòíîé ìîäåëè ïðè íèçêèõ ýíåðãèÿõ. Â ïîñëåäíèå ãîäû

çíà÷èòåëüíî âîçðîñëà òî÷íîñòü ýêñïåðèìåíòàëüíûõ èç-

ìåðåíèé. Òåîðåòè÷åñêàÿ ïîãðåøíîñòü â îñíîâíîì ñâÿ-

çàíà ñ îöåíêîé âêëàäà áîëüøèõ ðàññòîÿíèé, íà êîòîðûõ

íåïðèìåíèìà òåîðèÿ âîçìóùåíèé ñòàíäàðòíîé ìîäåëè.

Îäíàêî â ðÿäå ñëó÷àåâ òåîðåòè÷åñêèé ðåçóëüòàò ìîæåò

áûòü ñóùåñòâåííî óëó÷øåí çà ñ÷åò ñâÿçè âêëàäà áîëü-

øèõ ðàññòîÿíèé ñ ðåçóëüòàòàìè èçìåðåíèé äðóãèõ ïðî-

öåññîâ. Â ÷àñòíîñòè, òàêîé ïîäõîä îêàçûâàåòñÿ ïðèìå-

íèì â ñëó÷àå ðåäêîãî ðàñïàäà íåéòðàëüíîãî ïèîíà â

ýëåêòðîí-ïîçèòðîííóþ ïàðó [1]. Â ðàìêàõ äèñïåðñèîí-

íîãî ïîäõîäà âñÿ èíôîðìàöèÿ î íåòðèâèàëüíîé

äèíàìèêå, îïðåäåëÿþùåé äàííûé ðàñïàä, ñîäåðæèòñÿ â

åäèíñòâåííîé âû÷èòàòåëüíîé êîíñòàíòå.

Â ðàáîòå [1] áûëî ïîêàçàíî, ÷òî äàííàÿ âåëè÷èíà

ìîæåò áûòü âûðàæåíà ÷åðåç îáðàòíûé ìîìåíò ïèîííîãî

ïåðåõîäíîãî ôîðìôàêòîðà â ñèììåòðè÷íîé êèíåìàòèêå.

Òàêîå ïðåäñòàâëåíèå ïîçâîëÿåò èñïîëüçîâàòü ýêñïåðè-

ìåíòàëüíûå äàííûå CELLO [2] è CLEO [3] ïî èçìåðå-

íèþ ïåðåõîäíûõ ôîðìôàêòîðîâ è, òåì ñàìûì, óñòàíî-

âèòü íèæíþþ ãðàíèöó äëÿ áðýí÷èíãà äàííîãî ðàñïàäà.

Èñïîëüçóÿ òàêæå îãðàíè÷åíèÿ íà ïåðåõîäíûå ôîðìôàê-

òîðû, ñëåäóþùèå èç ÊÕÄ, ìîæíî ñäåëàòü ìîäåëüíî-íå-

çàâèñèìîå ïðåäñêàçàíèå äëÿ âåëè÷èíû áðýí÷èíãà
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íèæå çíà÷åíèÿ, ïîëó÷åííîãî â ýêñïåðèìåíòå KTeV [4].

Ïîýòîìó æåëàòåëüíû íîâûå ïðåöèçèîííûå èçìåðåíèÿ

øèðèíû äàííîãî ðàñïàäà, ïîñêîëüêó äî ñèõ ïîð

ïðåäñêàçàíèÿ ñòàíäàðòíîé ìîäåëè íàõîäèëè áëåñòÿùèå

ýêñïåðèìåíòàëüíûå ïîäòâåðæäåíèÿ.
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Ñîçäàíèå íîâûõ ìàòåðèàëîâ ñ çàäàííûìè ñâîéñòâà-

ìè ÿâëÿåòñÿ àêòóàëüíîé ïðîáëåìîé ôèçèêè, õèìèè è ìà-

òåðèàëîâåäåíèÿ. Ýòî îòíîñèòñÿ è ê ñèñòåìå äæîçåôñî-

íîâñêèõ êîíòàêòîâ, îäíîìó èç ïåðñïåêòèâíûõ îáúåêòîâ

ñâåðõïðîâîäÿùåé ýëåêòðîíèêè, èíòåíñèâíî èññëåäóå-

ìîìó â íàñòîÿùåå âðåìÿ. ×èñëåííîå ìîäåëèðîâàíèå åå

âîëüò-àìïåðíûõ õàðàêòåðèñòèê ïîçâîëÿåò ïðåäñêàçàòü

ñâîéñòâà äàííîé ñèñòåìû. Òîê âîçâðàòà êàê ôóíêöèÿ ïà-

ðàìåòðà äèññèïàöèè äëÿ îòäåëüíîãî äæîçåôñîíîâñêîãî
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Rare decays of mesons serve as the low-energy test of

the Standard Model. Accuracy of experiments has increased

significantly in the last years. Theoretically, the main limita-

tion comes from the large distance contributions of the

strong sector of the Standard Model where the perturbative

theory does not work. However, in some important cases the

result may be essentially improved by relating this poorly

known contributions to other experimentally known

processes. It turns out that this is the case for the rare neutral

pion decay into electron–positron pair considered in [1].

Within the dispersive approach to the amplitude of this

process the nontrivial dynamics is contained only in the

subtraction constant.

However, as was shown in [1], this constant may be ex-

pressed in terms of the inverse moment of the pion transition

form factor given in symmetric kinematics. Then, by using

the CELLO [2] and CLEO [3] data on the pion transition

form factor given in asymmetric kinematics, the lower

bound on the decay branching ratio is found. Further re-

strictions follow from QCD and allow one to make a

model-independent prediction for the branching

Br ( ) ( . . )� 0 86 2 01 10� � � �� � �e e which is 3.3	 below

the recent KTeV measurement [4]. This discrepancy re-

quires further attention to this process because there are not

many places where the Standard Model fails.
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Creating new materials with given properties is an actu-

al problem of physics, chemistry, and material science. This

is related to the system of Josephson junctions, too, which is

a perspective object for superconducting electronics and is

being investigated intensively now. A simulation of the cur-

rent-voltage characteristics of a stack of intrinsic Josephson

junctions at different values of the model parameters such as

the coupling and dissipation parameters is a way to predict

the properties of the intrinsic Josephson junctions. McCum-

ber and Steward investigated the return current as a function
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êîíòàêòà áûëà èññëåäîâàíà Ìàê-Êàìáåðîì è Ñòþàðòîì

äîâîëüíî äàâíî.

Â ðàáîòå [1] ïîêàçàíî, ÷òî â ñëó÷àå ñèñòåìû êîíòàê-

òîâ ñèòóàöèÿ ñîâåðøåííî äðóãàÿ: âîëüò-àìïåðíûå õà-

ðàêòåðèñòèêè èìåþò âåòâèñòóþ ñòðóêòóðó, âåòâè îáëà-

äàþò îáëàñòüþ èçëîìà ñ õàðàêòåðíîé òî÷êîé èçëîìà è

òî÷êîé ïåðåõîäà íà äðóãóþ âåòâü. Òî÷êà èçëîìà îïðåäå-

ëÿåòñÿ ðîæäåíèåì ïðîäîëüíîé ïëàçìåííîé âîëíû ñ

îïðåäåëåííûì âîëíîâûì âåêòîðîì, ïàðàìåòðàìè ñâÿçè

è äèññèïàöèè, ÷èñëîì êîíòàêòîâ â ñòýêå, à òàêæå ãðà-

íè÷íûìè óñëîâèÿìè. Àâòîðàìè [1] îáîáùåíà çàâèñè-

ìîñòü Ìàê-Êàìáåðà è Ñòþàðòà íà ñëó÷àé ñèñòåìû âíó-

òðåííèõ äæîçåôñîíîâñêèõ êîíòàêòîâ â âûñîêîòåìïåðà-

òóðíîì ñâåðõïðîâîäíèêå. Èññëåäîâàíà òî÷êà èçëîìà

êàê ôóíêöèÿ ïàðàìåòðîâ ñâÿçè è äèññèïàöèè â ñòýêå ñ

ðàçëè÷íûì ÷èñëîì êîíòàêòîâ, è îáíàðóæåíî íà ýòîé çà-

âèñèìîñòè ïëàòî ñ îñöèëëÿöèåé òîêà â òî÷êå èçëîìà.

Îñíîâûâàÿñü íà èäåå ïàðàìåòðè÷åñêîãî ðåçîíàíñà â ñè-

ñòåìå âíóòðåííèõ äæîçåôñîíîâñêèõ êîíòàêòîâ, àâòîðû

ïðîâåëè ìîäåëèðîâàíèå äàííîé çàâèñèìîñòè è ïîëó÷è-

ëè õîðîøåå ñîãëàñèå ñ ðåçóëüòàòàìè ÷èñëåííûõ ðàñ÷å-

òîâ. Ïîêàçàíî íàëè÷èå ýôôåêòà ñîèçìåðèìîñòè, ïðåä-

ñêàçàíî ãðóïïîâîå ïîâåäåíèå âîëüò-àìïåðíûõ õàðàêòå-

ðèñòèê äëÿ ñòýêîâ ñ ðàçíûì ÷èñëîì êîíòàêòîâ. Áûëî

ïðîäåìîíñòðèðîâàíî, ÷òî çàâèñèìîñòü òîêà â òî÷êå èç-

ëîìà îò ïàðàìåòðîâ ñâÿçè è äèññèïàöèè ìîæíî ïîëó-

÷èòü ìåòîäîì îïðåäåëåíèÿ ìîäû ïðîäîëüíîé

ïëàçìåííîé âîëíû, âîçíèêàþùåé â ñèñòåìå âíóòðåííèõ

äæîçåôñîíîâñêèõ êîíòàêòîâ.
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V. 98. P. 157001.

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

Îòðàæåíèå ðåëÿòèâèñòñêèõ ïðîòîíîâ
â èçîãíóòîì êðèñòàëëå

Â ñåíòÿáðå 2006 ã. íà ïó÷êå ïðîòîíîâ ñ ýíåðãèåé

400 ÃýÂ óñêîðèòåëÿ SPS â ÖÅÐÍ áûë ïðîâåäåí ýêñïåðè-

ìåíò, â êîòîðîì íàáëþäàëîñü îòðàæåíèå ïó÷êà â êîðîò-

êèõ (äëèíîé îêîëî 1 ìì è ìåíüøå) èçîãíóòûõ êðèñòàë-

ëàõ êðåìíèÿ [1]. Â ðåçóëüòàòå òàê íàçûâàåìîãî îáúåìíî-

ãî îòðàæåíèÿ ïðàêòè÷åñêè âåñü ïó÷îê, áîëåå 95 %,

îòêëîíÿëñÿ íà óãîë îêîëî 15 ìêðàä. Ñèñòåìà èç äâóõ

êðèñòàëëîâ-îòðàæàòåëåé ïîçâîëÿëà óäâîèòü îòêëîíåíèå

ïó÷êà.

Ýêñïåðèìåíò ïðîâîäèëñÿ â ðàìêàõ ÖÅÐÍ–INTAS

ïðîåêòà, â êîòîðîì ó÷àñòâóþò ñîòðóäíèêè ÎÈßÈ,

ÈÔÂÝ, ÏÈßÔ è èòàëüÿíñêèõ óíèâåðñèòåòîâ. Öåëü ýêñ-

2

of dissipation parameter in a single Josephson junction a

long time ago.

Is was shown in [1] that in the case of the system of

junctions, the situation is cardinally different. The cur-

rent-voltage feature is characterized by a multiple branch

structure and branches have a breakpoint region with its

breakpoint current and transition current to another branch.

The breakpoint current is determined by the creation of the

longitudinal plasma waves with a definite wave number,

which depends on the coupling and dissipation parameters,

the number of junctions in the stack, and boundary condi-

tions. The authors of Ref. [1] generalized the McCum-

ber–Steward dependence of the return current for the case

of intrinsic Josephson junctions in the high-temperature su-

perconductor. They investigated the breakpoint current on

the outermost branch as a function of the coupling and dissi-

pation parameters for the stacks with a different number of

junctions and demonstrated a plateau with breakpoint cur-

rent oscillation. Based on the idea of the parametric reso-

nance in the stack of intrinsic Josephson junctions, a model-

ing of the coupling and dissipation dependence of the break-

point current has been done, and good qualitative agreement

with the results of simulation has been obtained. The au-

thors demonstrated the commensurability effect and pre-

dicted a group behavior of the current-voltage characteris-

tics for the stacks with different number of junctions. It was

shown that the coupling and dissipation dependence of the

breakpoint current is an instrument to determine the mode

of longitudinal plasma waves created at the breakpoint in

the stacks with a different number of junctions.

1. Shukrinov Yu. M., Mahfouzi F. // Phys. Rev. Lett. 2007.
V. 98. P. 157001.
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Reflection of Relativistic Protons in a Bent Crystal

Volume reflection of protons in short bent silicon crys-

tals of length near 1 mm was observed in the RD22 experi-

ment at the 400-GeV proton beam of the CERN SPS in Sep-

tember 2006 [1]. Practically all the beam (more than 95%)

was deflected through an angle of about 15 
rad due to vol-
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ïåðèìåíòà — èçó÷åíèå âîçìîæíîñòåé ïðèìåíåíèÿ èçî-

ãíóòûõ êðèñòàëëîâ íà LHC â ýêñïåðèìåíòàõ ïî äèôðàê-

öèîííîìó ðàññåÿíèþ è â ñèñòåìå êîëëèìàöèè ãàëî ïó÷-

êà. Â ËÂÝ ÎÈßÈ áûëè èçãîòîâëåíû òîíêèå (òîëùèíîé

100 ìêì) ñöèíòèëëÿöèîííûå äåòåêòîðû, êîòîðûå

èñïîëüçîâàëèñü äëÿ ñîçäàíèÿ òðèããåðà.

Îáúåìíîå îòðàæåíèå áûëî ïðåäñêàçàíî â ðàáîòå [2]

â 1987 ã. Â èçîãíóòîì êðèñòàëëå ðåàëèçóåòñÿ ñèòóàöèÿ,

êîãäà âñå ÷àñòèöû ïàäàþùåãî ïó÷êà ïðîõîäÿò îáëàñòü

êàñàíèÿ ñ èçîãíóòûìè ïëîñêîñòÿìè, ãäå íàïðàâëåíèå èõ

èìïóëüñà ñòàíîâèòñÿ áëèçêèì íàïðàâëåíèþ êàñàòåëü-

íûõ ê ïëîñêîñòÿì (ñì. ðèñ. 1). Çäåñü ïðîèñõîäèò îòðà-

æåíèå ÷àñòèö â óñðåäíåííîì ïëîñêîñòíîì ïîòåíöèàëå,

â ðåçóëüòàòå êîòîðîãî ÷àñòèöà îòêëîíÿåòñÿ â ñòîðîíó

ïðîòèâîïîëîæíóþ èçãèáó, íà óãîë, êîòîðûé ìîæåò

äîñòèãàòü îêîëî 1,5 êðèòè÷åñêîãî óãëà êàíàëèðîâàíèÿ.

Íà ðèñ. 2 ïîêàçàí ïðîôèëü èíòåíñèâíîñòè ïó÷êà

ïðîòîíîâ, ïðîøåäøèõ ÷åðåç èçîãíóòûé êðèñòàëë, â çà-

âèñèìîñòè îò óãëà îòêëîíåíèÿ è óãëà îðèåíòàöèè êðè-

ñòàëëà. Öèôðîé 4 îòìå÷åíà ôðàêöèÿ ÷àñòèö, èñïûòàâ-

øèõ îáúåìíîå îòðàæåíèå (áîëåå 95 %). Íàïðàâëåíèå

ïàäàþùåãî ïó÷êà (1, 6) â øèðîêîé îáëàñòè óãëîâ îðèåí-

òàöèè êðèñòàëëà èçìåíÿåòñÿ çà ñ÷åò îáúåìíîãî îòðàæå-

íèÿ ÷àñòèö íà óãîë îêîëî 15 ìêðàä. Öèôðîé 2 îòìå÷åíà

ôðàêöèÿ ÷àñòèö, ïðîøåäøèõ êðèñòàëë â ðåæèìå êàíà-

ëèðîâàíèÿ è îòêëîíèâøèõñÿ íà óãîë èçãèáà êðèñòàëëà

(îêîëî 50 %). Õîðîøî çàìåòíî, ÷òî óãëîâîé àêñåïòàíñ

êðèñòàëëà äëÿ îòðàæåíèÿ çíà÷èòåëüíî áîëüøå, ÷åì äëÿ

êàíàëèðîâàíèÿ.

Â 2007 ã. ýêñïåðèìåíòû ñ êðèñòàëëàìè íà óñêîðèòå-

ëå SPS â ÖÅÐÍ áóäóò ïðîäîëæåíû íà ïó÷êàõ ïðîòîíîâ è

ÿäåð ñâèíöà. Öåëüþ ýêñïåðèìåíòîâ ÿâëÿåòñÿ ïðåöèçè-

3

ume reflection. The system of two reflecting crystals al-

lowed doubling the beam deflection.

The RD22 experiment was performed in the framework

of the CERN–INTAS project. The teams from JINR, IHEP

and PNPI participate in the project together with the teams

from Italy universities. The experiment goal is a study of

possibility of using bent crystals at the LHC in the experi-

ments on diffractive physics and for the halo collimation

system. Thin scintillation counters (100 
m in thickness)

have been made at JINR LHE and were used for the experi-

ment trigger.

The volume reflection was predicted in [2] in 1987. In a

bent crystal, the situation is implemented in which all the

particles of the incident beam have tangency points of their

momentum with bent crystallographic planes. Near these

points in a crystal volume, the radial component of the par-

ticle momentum changes its sign due to reflection by the av-

erage planar potential (see Fig. 1). Because of this volume

reflection, a particle is deflected to the side opposite to the

crystal bend through the angle which can be about 1.5 times

as wide as the critical channeling angle.

Figure 2 shows the intensity profile of the proton beam

passed through the bent crystal as a function of the particle

deflection angle and the angle of the crystal orientation. The

reflected beam fraction (more than 95%) is indicated by 4.

The beam direction for the random orientations of the crys-

tal, denoted by 1 and 6, changes by an angle of about

15 
rad due to the volume reflection. The beam fraction

passed through the crystal in a channeling mode and deflect-

ed by the bending angle of the crystal (about 50%) is marked

by 2. It can be clearly seen that the angular acceptance of the
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Fig. 2. Beam intensity of 400-GeV protons after crossing a bent

silicon crystal as a function of the deflection angle and the crystal

orientation

Ðèñ. 1. Ñõåìà îòðàæåíèÿ çàðÿæåííîé

÷àñòèöû âûñîêîé ýíåðãèè â èçîãíó-

òîì êðèñòàëëå îêîëî òî÷êè êàñàíèÿ

íàïðàâëåíèÿ èìïóëüñà ÷àñòèöû ñ

èçîãíóòûìè ïëîñêîñòÿìè êðèñòàëëà

(òðàåêòîðèÿ 2)

Fig. 1. Schematic picture of the reflec-

tion of a high-energy charged particle

in a bent crystal near a tangency point

of the particle momentum with bent

crystallographic planes (trajectory 2)

Ðèñ. 2. Èíòåíñèâíîñòü ïó÷êà ïðîòîíîâ ñ ýíåðãèåé 400 ÃýÂ ïî-

ñëå ïðîõîæäåíèÿ ÷åðåç èçîãíóòûé êðèñòàëë êðåìíèÿ êàê

ôóíêöèÿ óãëà îòêëîíåíèÿ è îðèåíòàöèè êðèñòàëëà



îííîå èçìåðåíèå ýôôåêòèâíîñòè îòêëîíåíèÿ ïðè êàíà-

ëèðîâàíèè è îòðàæåíèè ÷àñòèö â êðèñòàëëàõ íå òîëüêî

êðåìíèÿ, íî è ãåðìàíèÿ, îáëàäàþùåãî áîëåå ñèëüíûìè

âíóòðèêðèñòàëëè÷åñêèìè ïîëÿìè. Áóäåò èññëåäîâàòüñÿ

òàêæå ýôôåêòèâíîñòü îòêëîíåíèÿ ïó÷êà ÷àñòèö ñ ïîìî-

ùüþ ïîñëåäîâàòåëüíîñòè êîðîòêèõ êðèñòàëëîâ-îòðàæà-

òåëåé.
1. Scandale W. et al. // Phys. Rev. Lett. 2007. V. 98.

P. 154801.

2. Taratin A. M., Vorobiev S. A. // Phys. Lett. A. 1987. V. 119.
P. 425; Nucl. Instr. Meth. B. 1987. V. 26. P. 512.

À. Ä. Êîâàëåíêî, À. Ì. Òàðàòèí

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ìíîæåñòâåí-

íûõ àäðîííûõ ïðîöåññîâ áûë ïðèìåíåí BLUE-ìåòîä

(ìåòîä íåñìåùåííîé ëó÷øåé ëèíåéíîé àïïðîêñèìà-

öèè) äëÿ óëó÷øåíèÿ òî÷íîñòè èçìåðåíèÿ ìàññû

òîï-êâàðêà. Ýòîò ìåòîä ïðèìåíèì, êîãäà çíà÷åíèå

ìàññû ìîæåò áûòü ïîëó÷åíî ìíîæåñòâîì ðàçëè÷íûõ

ñïîñîáîâ äëÿ êàæäîãî ñîáûòèÿ. Ìåòîä ïðèìåíÿëñÿ äëÿ

1-ôá�1 íàêîïëåííûõ äàííûõ â ïîëóëåïòîííîì êàíàëå,

ïðè ýòîì íå òðåáîâàëîñü ìå÷åíèÿ b-ñòðóé, êàê äëÿ «øà-

áëîííîé òåõíèêè». Ðàíåå ñ ïîìîùüþ «øàáëîííîé òåõ-

íèêè» âûáèðàëîñü îäíî çíà÷åíèå ìàññû, âîçâðàùåííîå

íàèáîëåå âåðîÿòíîé êîìáèíàöèåé ñòðóÿ–ïàðòîí èç

24 âîçìîæíûõ. Òåïåðü áûëà èñïîëüçîâàíà èíôîðìàöèÿ

î ìàññå òîï-êâàðêà, âîçâðàùåííàÿ òðåìÿ ëó÷øèìè è

íàèáîëåå âåðîÿòíûìè êîìáèíàöèÿìè. Ìîäåëèðîâàíèå

ïîêàçàëî, ÷òî â çíà÷èòåëüíîì ÷èñëå ñëó÷àåâ êîìáèíà-

öèè ñî âòîðûìè è òðåòüèìè çíà÷åíèÿìè � 2 ïðàâèëüíûå.

Ìîäåëèðîâàíèå ïî ìåòîäó Ìîíòå-Êàðëî ïîêàçàëî, ÷òî

BLUE-ìåòîä ñ òðåìÿ êîìáèíàöèÿìè óìåíüøàåò ñòàòè-

ñòè÷åñêóþ îøèáêó ïðèìåðíî íà 10 %. Â ðåçóëüòàòå ïðè-

ìåíåíèÿ BLUE-ìåòîäà ñ òðåìÿ ëó÷øèìè êîìáèíàöèÿìè

áûëà ïîëó÷åíà ìàññà òîï-êâàðêà, ðàâíàÿ

168,9 ± 2,2(ñòàò.) ± 4,2(ñèñò.) ÃýÂ/ñ 2.

Artikov A. et al. Top Mass Measurement on 1 fb�1 Using the
3 Best Combination Methode. JINR Preprint E1-2007-77. Dubna,
2007.

Êðèîñòàò äëÿ Ìàéíöà (ÔÐÃ)

Ïîëÿðèçàöèîííûå ýêñïåðèìåíòû, çàíèìàþùèå

îñîáîå ìåñòî â ÿäåðíîé ôèçèêå è ôèçèêå ýëåìåíòàðíûõ

÷àñòèö, ïîçâîëÿþò íàèáîëåå ïðÿìûì ñïîñîáîì èçó÷àòü

ñïèíîâóþ çàâèñèìîñòü âçàèìîäåéñòâèé. Â ýòèõ èññëå-

äîâàíèÿõ îäíèì èç îñíîâíûõ èíñòðóìåíòîâ ÿâëÿåòñÿ
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crystal for volume reflection is significantly wider than for

channelling.

The experiments with crystals at the CERN accelerator

SPS will continue this year with beams of protons and Pb

nuclei. The purpose of the experiments is a precision mea-

surement of the deflection efficiencies at channeling and re-

flection of particles in crystals not only in silicon, but also in

germanium, which has stronger intracrystalline fields. The

efficiency of a particle beam deflection by the sequence of

short bent crystal reflectors will also be studied.
1. Scandale W. et al. // Phys. Rev. Lett. 2007. V. 98.

P. 154801.
2. Taratin A. M., Vorobiev S. A. // Phys. Lett. A. 1987. V. 119.

P. 425; Nucl. Instr. Meth. B. 1987. V. 26. P. 512.

A. D. Kovalenko and A. M. Taratin

Dzhelepov Laboratory of Nuclear Problems

The BLUE method is applicable to improve the preci-

sion in the top mass measurement, whenever the mass can

be derived in a number of different ways for each candidate

event. This method is applied to a 1 fb�1 data sample in the

semileptonic channel requiring no b-tag information used in

the Template Method. This method makes use of the mass

value returned by the most likely jet-to-parton association

(out of 24). The mass information returned by the three best

combinations is exploited. Simulations show that in a sig-

nificant number of cases the associations giving the second

and the third best � 2 are actually the correct ones. It was

found in MC that the statistical error is improved by about

10%. Combining the three best mass reconstructions by us-

ing a statistical technique called BLUE gives the mass of top

equal to 168.9 ± 2.2(stat.) ± 4.2(syst.) GeV/ñ 2.

Artikov A. et al. Top Mass Measurement on 1 fb�1 Using the
Three Best Combinations Method. JINR Preprint E1-2007-77.
Dubna, 2007.

The Cryostat for Mainz University

Experiments with polarized targets and beams provide

the most direct way to study spin dependence of interactions

in nuclear and elementary particle physics. One of the main

instruments in these investigations is a polarized target, i.e.,

a substance in which nuclear spins of hydrogen, deuterium,

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



ïîëÿðèçîâàííàÿ ìèøåíü — âåùåñòâî, â êîòîðîì ñïèíû

ÿäåð îðèåíòèðîâàíû â çàäàííîì íàïðàâëåíèè ïðè íèç-

êèõ òåìïåðàòóðàõ â ìàãíèòíîì ïîëå ñ èñïîëüçîâàíèåì

äèíàìè÷åñêèõ ìåòîäîâ ïîëó÷åíèÿ âûñîêîé ïîëÿðèçà-

öèè. Îñîáåííî âûäåëÿþòñÿ çäåñü ìèøåíè ñ «çàìîðî-

æåííîé» ïîëÿðèçàöèåé ÿäåð. Â ýòîì ñëó÷àå ïîëó÷åííàÿ

äèíàìè÷åñêèì ìåòîäîì âûñîêàÿ ÿäåðíàÿ ïîëÿðèçàöèÿ

«óäåðæèâàåòñÿ» çà ñ÷åò èñïîëüçîâàíèÿ ñâåðõíèçêèõ

òåìïåðàòóð (T � 50 ìÊ). Îäíàêî ñîçäàíèå òàêèõ ïîëÿðè-

çîâàííûõ ìèøåíåé äî ñèõ ïîð ÿâëÿåòñÿ ÷ðåçâû÷àéíî

ñëîæíîé íàó÷íî-ìåòîäè÷åñêîé çàäà÷åé, âêëþ÷àþùåé â

ñåáÿ ðàçðàáîòêó ñïåöèàëüíîé êðèîãåííîé, ìàãíèòíîé è

èçìåðèòåëüíîé àïïàðàòóðû, èññëåäîâàíèå ðàáî÷èõ

âåùåñòâ äëÿ ìèøåíåé è ò. ä.

Êðîìå ïðîòèâîðå÷èâûõ òðåáîâàíèé, ïðåäúÿâëÿå-

ìûõ ê ðåôðèæåðàòîðó, ò. å. îäíîâðåìåííîãî îáåñïå÷å-

íèÿ â îäíîì óñòðîéñòâå ìèíèìàëüíîé òåìïåðàòóðû è

âûñîêîé ìîùíîñòè îõëàæäåíèÿ, íåîáõîäèìî â êîíå÷-

íîì èòîãå ñîçäàòü óñòàíîâêè, êîòîðûå ìîãëè áû

íàäåæíî è ýôôåêòèâíî ðàáîòàòü â óñëîâèÿõ ðåàëüíûõ

ôèçè÷åñêèõ ýêñïåðèìåíòîâ. Èìåííî ïîñëå óñïåøíîé

ðåàëèçàöèè â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì ÎÈßÈ

ïðèíöèïèàëüíî íîâîãî ìåòîäà ïîëó÷åíèÿ ñâåðõíèçêèõ

òåìïåðàòóð [1], îñíîâàííîãî íà ðàñòâîðåíèè Íå-3 â

Íå-4, è âîçíèêëè èäåè ñîçäàíèÿ ïîëÿðèçîâàííûõ ìèøå-

íåé «çàìîðîæåííîãî òèïà». Ïåðâûå ìèøåíè òàêîãî

òèïà áûëè ñîçäàíû â ËßÏ ÎÈßÈ [2] è ÖÅÐÍ [3]. Â íà-

ñòîÿùåå âðåìÿ â ìèðå ñóùåñòâóåò óæå áîëåå äåñÿòè

óñòàíîâîê ïîäîáíîãî òèïà, òðè èç íèõ ñîçäàíû â ÎÈßÈ

è èñïîëüçóþòñÿ â ñîâìåñòíûõ ýêñïåðèìåíòàõ â ÈÔÂÝ

(Ïðîòâèíî), ÏÈßÔ (Ñàíêò-Ïåòåðáóðã) è Êàðëîâîì

óíèâåðñèòåòå (Ïðàãà) [4].

Íà îäíîé èç êîíôåðåíöèé ïî èññëåäîâàíèþ ñïèíî-

âûõ ÿâëåíèé â ôèçèêå âûñîêèõ ýíåðãèé ñîòðóäíèêè

ÎÈßÈ ïîëó÷èëè ïðåäëîæåíèå î ðàçðàáîòêå è ñîçäàíèè

êðèîñòàòà äëÿ íîâîé ïîëÿðèçîâàííîé ìèøåíè Óíèâåð-

ñèòåòà ã. Ìàéíöà (Ãåðìàíèÿ). Ðàáîòû ïî èçãîòîâëåíèþ

ýòîãî êðèîñòàòà ïðîäîëæàëèñü áîëåå òðåõ ëåò. Ýòîìó

ïðåäøåñòâîâàëè ïî÷òè äâóõëåòíèå ïåðåãîâîðû ïî óòî÷-

íåíèþ ïàðàìåòðîâ, ïðåäâàðèòåëüíûì ðàñ÷åòàì, âûðà-

áîòêå òåõíè÷åñêèõ ðåøåíèé è ò. ä., ïîñëå ÷åãî â êîíöå

2003 ã. è áûë ïîäïèñàí êîíòðàêò ìåæäó ÎÈßÈ è Óíè-

âåðñèòåòîì ã. Ìàéíöà. Â ñîîòâåòñòâèè ñ êîíòðàêòîì

ÎÈßÈ ïîñòàâèë â Ìàéíö êðèîñòàò äëÿ ïîëó÷åíèÿ

ñâåðõíèçêèõ òåìïåðàòóð, ÿâëÿþùèéñÿ îñíîâíîé ÷àñòüþ
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lithium, etc. are oriented in a given direction at low tempera-

tures in a magnetic field using microwave pumping to ob-

tain high polarization. In targets with «frozen» nuclear po-

larization the high polarization value attained by the mi-

crowave pumping is being conserved at ultralow

temperatures (T � 50 mK). The development of similar po-

larized targets is still an extremely complicated scientific

and technical problem which requires specific cryogenic,

magnetic and measuring apparatuses, as well as an investi-

gation of working materials for the targets, etc. To develop

facilities which could reliably and effectively work in real

physics experiments, one has to overcome contradictory re-

quirements on 3He–4He dilution refrigerator, i.e., the neces-

sity to combine in one device the minimal working tempera-

ture and high cooling capacity. Only after a successful real-

ization, at JINR’s DLNP, of the principally new method of

obtaining ultralow temperatures [1] based on the dilution of
3He in 4He, the idea of a frozen spin polarized target became

attainable. First such targets had been developed at CERN

[2] and DLNP, JINR [3]. Nowadays about a dozen similar

facilities exist in different laboratories; three of them were

developed at JINR DLNP and have been used until now in

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Laboratory of Nuclear Problems.

The cryostat produced by JINR staff members for a new

polarized target of Mainz University (Germany)

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì.

Êðèîñòàò äëÿ íîâîé ïîëÿðèçîâàííîé ìèøåíè,

ñîçäàííûé ñîòðóäíèêàìè ÎÈßÈ äëÿ Óíèâåðñèòåòà

ã. Ìàéíöà (ÔÐÃ) ïåðåä îòïðàâêîé â Ãåðìàíèþ



íîâîé ïîëÿðèçîâàííîé ìèøåíè, ñîçäàâàåìîé äëÿ ýêñïå-

ðèìåíòà íà ìîäèôèöèðîâàííîì óñêîðèòåëå MAMI C,

ãäå îäíîé èç ãëàâíûõ çàäà÷ çàïëàíèðîâàííîé ïðîãðàì-

ìû ÿâëÿåòñÿ ïðîâåðêà ïðàâèëà ñóìì Ãåðàñèìîâà–Äðåë-

ëà–Õåðíà [5]. Òàêèì îáðàçîì, òðàäèöèè èñïîëüçîâàíèÿ

ñâåðõíèçêèõ òåìïåðàòóð â ïîëÿðèçàöèîííûõ ýêñïåðè-

ìåíòàõ [6] èìåþò â ÎÈßÈ ãëóáîêóþ îñíîâó.

Â õîäå ïðîâåäåíèÿ ðàáîò ïî êîíòðàêòó ïðèøëîñü

ïðåîäîëåòü ìíîæåñòâî òåõíè÷åñêèõ è îðãàíèçàöèîííûõ

ïðîáëåì. Â ïåðâóþ î÷åðåäü, ýòî áûë ïîèñê òàêîé ïðèí-

öèïèàëüíîé ñõåìû êðèîñòàòà, ÷òîáû, èñïîëüçóÿ ïðèíÿ-

òóþ íà Çàïàäå «ñèñòåìó Ðóáî», ïîëó÷èòü ìèíèìàëüíóþ

òåìïåðàòóðó ìèøåíè îêîëî 30 ìÊ. Ñ äðóãîé ñòîðîíû,

âïåðâûå ïðèøëîñü îäíîâðåìåííî ïîäãîòîâèòü è ïîë-

íûé êîìïëåêò ÷åðòåæåé óñòàíîâêè â 3D-êîíôèãóðàöèè.

Â íàñòîÿùåå âðåìÿ íåïîñðåäñòâåííî â óñêîðèòåëüíîì

çàëå MAMI C óæå èäóò íàëàäî÷íûå è èñïûòàòåëüíûå

ðàáîòû âñåé óñòàíîâêè â öåëîì, âêëþ÷àÿ íàñîñíóþ

ãðóïïó, ñâåðõïðîâîäÿùóþ ìàãíèòíóþ ñèñòåìó, ïóëüòû

óïðàâëåíèÿ è êîíòðîëÿ è äðóãîå îáîðóäîâàíèå,

ïîäãîòîâëåííîå íàøèìè êîëëåãàìè â Ìàéíöå ïîä

ðóêîâîäñòâîì ïðîôåññîðà À. Òîìàñà.

Ñåé÷àñ òðóäíî êîãî-òî óäèâèòü ìåæäóíàðîäíûì ñî-

òðóäíè÷åñòâîì è ïîñòàâêàìè èçãîòîâëåííûõ â ÎÈßÈ

ïðèáîðîâ è îáîðóäîâàíèÿ, íî ýòîò ñëó÷àé èìååò ñâîè

îñîáåííîñòè. Âî-ïåðâûõ, ðåàëèçîâàíû èäåè, ðàíåå âû-

ñêàçàííûå â íàøåì Èíñòèòóòå ïðîôåññîðîì Ñ. Á. Ãåðà-

ñèìîâûì [7]. Âî-âòîðûõ, ðàáîòû ïî ñîçäàíèþ êðèîñòàòà

ïðîâîäèëèñü â ðàìêàõ êîíòðàêòà, â îñíîâíîì çà ñ÷åò

ñðåäñòâ íåìåöêîé ñòîðîíû. Âñå ýòî ñòàëî âîçìîæíûì

ïðåæäå âñåãî áëàãîäàðÿ èñêëþ÷èòåëüíîé çàèíòåðåñî-

âàííîñòè ðóêîâîäñòâà êîëëàáîðàöèè GDH-A2 â ïðèâëå-

÷åíèè ãðóïïû ñïåöèàëèñòîâ ÎÈßÈ äëÿ ó÷àñòèÿ â äàí-

íîì ïðîåêòå.

Íà âñåõ ýòàïàõ ýòîé ðàáîòû íàì ïîìîãàëè ìíîãèå

ñïåöèàëèñòû ðàçëè÷íûõ ïîäðàçäåëåíèé Èíñòèòóòà.
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common experiments at HEPI, PNPI and Charles Universi-

ty (Prague).

Thus, the use of ultralow temperatures in polarization

experiments [4] is a long-time tradition for JINR. During

one of the High Energy Spin Physics Conferences, physi-

cists from DLNP were asked to develop a cryostat for the

new polarized target of Mainz University (Germany). The

work to design and manufacture this cryostat took more

than three years. Before that, almost two years of negotia-

tions were held to elaborate the working parameters, make

preliminary calculations, find technical decisions, etc. Fi-

nally, at the end of 2003 a contract between JINR and Mainz

University was signed. In accordance with the contract,

JINR delivered to Mainz the ultralow-temperature cryostat

which is a basic part of the new polarized target for experi-

ments at the polarized tagged photon beam of the modified

accelerator MAMI C. One of the central prob-

lems in the experimental program to be realized

is a test of the Gerasimov–Drell–Hearn sum rule

at photon energies of up to 1.5 GeV.

Mostly personnel from the Low Tempera-

ture Sector of DLNP, VBLHE and the experi-

mental workshop participated in R&D work. During the

preceding three years the working group had to overcome a

lot of technical and organization problems. First of all, it

was a choice of the principal scheme of the cryostat based

on the Roubeaux system commonly used in the West to pro-

vide minimal temperature of the target about 30 mK. On the

other hand, we had to prepare simultaneously a complete set

of drawings in 3D configuration which was performed for

the first time. There existed also a problem of restoration of

our minimal technology resources almost lost during the

years of reforms. Now the adjustment and tests of the com-

plete facility, including the pumping group, superconduct-

ing magnetic system, control panels and other equipment

prepared by our colleagues in Mainz (leader Prof. A. Tho-

mas), are performed already in the accelerator hall of

MAMI C.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé, 5 àïðåëÿ.

Äèðåêòîð Ìîñêîâñêîãî áþðî CNRS

(Íàöèîíàëüíîãî öåíòðà íàó÷íûõ èññëåäîâàíèé

Ôðàíöèè) Â. Ìàéåð, Ñ. Í. Äìèòðèåâ, À. Ã. Ïîïåêî

Laboratory of Nuclear Reactions, 5 April.

Director of the CNRS Moscow Bureau V. Mayer,

S. Dmitriev, A. Popeko



Â ðàçðàáîòêå è ñîçäàíèè êðèîñòàòà ó÷àñòâîâàëè ñîòðóä-

íèêè ËßÏ, ËÂÝ è ÎÏ. Îñîáåííî âàæåí âêëàä Í. Ñ. Áî-

ðèñîâà, Â. Ã. Êîëîìèéöà, Ã. Ì. Ãóðåâè÷à, À. Á. Íåãàíî-

âà è Â. Í. Ïàâëîâà.
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Þ. À. Óñîâ

Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà

25 ìàÿ â ÎÈßÈ ó çäàíèÿ ËßÐ îòêðûòà ìåìîðèàëü-

íàÿ àëëåÿ èìåíè âûäàþùåãîñÿ ôðàíöóçñêîãî ó÷åíîãî è

îðãàíèçàòîðà íàóêè Æàíà Òåéÿêà. Äëÿ ó÷àñòèÿ â òîðæå-

ñòâåííîé öåðåìîíèè èç Ôðàíöèè ïðèáûëà äî÷ü ó÷åíîãî

Êàòðèí Áðåøèíüÿê, ïðåçèäåíò Íàöèîíàëüíîãî öåíòðà

íàó÷íûõ èññëåäîâàíèé (CNRS).
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These days, the delivery of devices and

equipment prepared at JINR in the framework

of international cooperation is a rather common thing. This

case, however, has its specific features. Firstly, as was al-

ready mentioned, the physics task and the name of the col-

laboration [5] indicate the realization of the ideas [6] sug-

gested earlier by Prof. S. B. Gerasimov [7] at our Institute.

Secondly, the work on the development of the cryostat has

been done in the framework of the contract, financed mostly

by the German side. The combined theoretical and technical

participation of the group from JINR in the modern experi-

ment at minimum financial contribution of JINR itself

makes this example of international cooperation especially

instructive. Of course, all that became possible due to an ex-

ceptional interest of the leadership of the GDH-A2

collaboration in attracting of JINR specialists to this project.

At all stages of the work we have been helped by people

from various departments of the Institute. Contributions of

N. S. Borisov, V. G. Kolomiets, G. M. Gurevich, A. B. Ne-

ganov and V. N. Pavlov were especially important at all

stages of the work.
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Yu. A. Usov

Flerov Laboratory of Nuclear Reactions

A memorial alley named after the outstanding French

scientist and science organizer Jean Teillac was opened on

25 May in the vicinity of the LNR main building. The scien-

tist’s daughter, Catherine Br�chignac, President of the Na-

tional Centre for Scientific Research (CNRS) arrived in

Dubna from France to take part in the opening ceremony.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé, 25 ìàÿ.

Îòêðûòèå àëëåè èì. Æ. Òåéÿêà.

Ñëåâà íàïðàâî: àêàäåìèê ÐÀÍ Þ. Ö. Îãàíåñÿí,

ïðîôåññîð Ê. Áðåøèíüÿê, ÷ëåí-êîððåñïîíäåíò

ÐÀÍ À. Í. Ñèñàêÿí, ïðîôåññîð Ñ. Í. Äìèòðèåâ

Laboratory of Nuclear Reactions, 25 May.

Opening of an alley named after J. Teillac.

From left to right: RAS Academician

Yu. Oganessian, Professor Catherine Br�chignac,

RAS Corresponding Member A. Sissakian and

Professor S. N. Dmitriev



Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà

Ìàòåðèàëû, ñîçäàííûå íà îñíîâå ñëîæíûõ îêñèäîâ

ïåðåõîäíûõ ìåòàëëîâ, íàõîäÿò øèðîêîå ïðèìåíåíèå â

ñîâðåìåííûõ òåõíè÷åñêèõ óñòðîéñòâàõ. Ýòî îáóñëîâëå-

íî èõ ðàçíîîáðàçíûìè ôèçè÷åñêèìè ñâîéñòâàìè, òåõ-

íîëîãè÷íîñòüþ, îòíîñèòåëüíîé äåøåâèçíîé è ò. ä. Íà-

ó÷íûé è òåõíîëîãè÷åñêèé èíòåðåñ ê ñëîæíûì îêñèäàì

ïåðåõîäíûõ ìåòàëëîâ âñåãäà áûë âûñîê, íî ðåêîðäíîãî

óðîâíÿ îí äîñòèã â ïîñëåäíèå 15–20 ëåò è ïðîäîëæàåò

îñòàâàòüñÿ èñêëþ÷èòåëüíî âûñîêèì. Ýòîìó ñïîñîá-

ñòâîâàëè òàêèå çàìå÷àòåëüíûå äîñòèæåíèÿ, êàê îòêðû-

òèå âûñîêîòåìïåðàòóðíîé ñâåðõïðîâîäèìîñòè â ñëîæ-

íûõ îêñèäàõ ìåäè â 1980-õ ãã., à çàòåì îòêðûòèå ýôôåêòà

êîëîññàëüíîãî ìàãíåòîñîïðîòèâëåíèÿ â ñëîæíûõ îêñè-

äàõ ìàðãàíöà â 1990-õ ãã. Îáà îòêðûòèÿ çàìåòíî ïðîäâè-

íóëè ó÷åíûõ â ïîíèìàíèè ôèçè÷åñêèõ ïðîöåññîâ, âîç-

ìîæíûõ â ñëîæíûõ îêñèäàõ, è, êðîìå òîãî, îáà òèïà

óïîìÿíóòûõ îêñèäîâ îêàçàëèñü âåñüìà ïåðñïåêòèâíû-

ìè ñ òî÷êè çðåíèÿ òåõíè÷åñêèõ ïðèìåíåíèé. Âûÿñíè-

ëîñü òàêæå, ÷òî íà îñíîâå íåñòåõèîìåòðè÷åñêèõ ïî êè-

ñëîðîäó îêñèäîâ ìàðãàíöà è êîáàëüòà ìîæíî ïîëó÷àòü

ìàòåðèàëû, ïåðñïåêòèâíûå äëÿ ïðèìåíåíèÿ â èñòî÷íè-

êàõ ïèòàíèÿ ðàçëè÷íîãî òèïà, òàêèõ êàê áàòàðåè,

àêêóìóëÿòîðû è òîïëèâíûå ýëåìåíòû. Îñîáåííî

ïåðñïåêòèâíûì ÿâëÿåòñÿ ïðèìåíåíèå ñëîæíûõ îêñèäîâ

ïåðåõîäíûõ ìåòàëëîâ â ïîðòàòèâíûõ òîïëèâíûõ

ýëåìåíòàõ ñ òâåðäûì ýëåêòðîëèòîì, êîòîðûå ìîãóò

ñîñòàâèòü îñíîâó âîäîðîäíîé ýíåðãåòèêè áóäóùåãî.

Íåñìîòðÿ íà î÷åâèäíûé ïðîãðåññ â ïðîèçâîäñòâå

áàòàðåé è àêêóìóëÿòîðîâ íîâîãî òèïà, îñòàåòñÿ ìíîæå-

ñòâî ïðîáëåì, òðåáóþùèõ äàëüíåéøåé ïðîðàáîòêè. Íà-

ïðèìåð, íåîáõîäèìî ñóùåñòâåííî óâåëè÷èòü êîëè÷å-

ñòâî öèêëîâ «çàðÿä–ðàçðÿä» ñ îäíîâðåìåííûì óâåëè÷å-

íèåì óäåëüíîé åìêîñòè, ðàñøèðèòü äèàïàçîí ðàáî÷èõ

òåìïåðàòóð, ñíèçèòü ñåáåñòîèìîñòü è ò. ä., äëÿ ÷åãî òðå-

áóåòñÿ, â ïåðâóþ î÷åðåäü, óëó÷øåíèå ýêñïëóàòàöèîí-

íûõ õàðàêòåðèñòèê ìàòåðèàëîâ ýëåêòðîäîâ è ýëåêòðîëè-

òà. Î÷åâèäíî òàêæå, ÷òî ïîìèìî ÷èñòî òåõíîëîãè÷åñêèõ

óñèëèé ïî óëó÷øåíèþ õàðàêòåðèñòèê èçâåñòíûõ ìàòå-

ðèàëîâ è ñèíòåçó íîâûõ ïåðñïåêòèâíûõ ìàòåðèàëîâ íå-

îáõîäèìî ñåðüåçíîå ïðîäâèæåíèå â ïîíèìàíèè áàçîâûõ

ïðîöåññîâ, ïðîèñõîäÿùèõ â ìàòåðèàëàõ òîïëèâíûõ ýëå-

ìåíòîâ â ïðîöåññå èõ ýêñïëóàòàöèè. Îíî äîëæíî áàçè-

ðîâàòüñÿ íà äåòàëüíîì çíàíèè èñõîäíîé àòîìíîé ñòðóê-

òóðû ìàòåðèàëîâ, åå ïðåâðàùåíèé â õîäå ïðîèñõîäÿùèõ

ýëåêòðîõèìè÷åñêèõ ðåàêöèé, à òàêæå âîçíèêàþùèõ â

ìàòåðèàëå íåîäíîðîäíûõ ñîñòîÿíèé ðàçíîãî òèïà è íà

ðàçíîé øêàëå ðàçìåðîâ. Èìåííî ïîñëåäíåå òðåáîâàíèå
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Frank Laboratory of Neutron Physics

Materials created on the basis of complex oxides of

transition metals find a wide application in up-to-date tech-

nical devices. This is caused by their diverse physical prop-

erties, manufacturability, relative cheapness, etc. Scientific

and technological interest in complex oxides of transition

metals has always been great. However, for the past 15–20

years it has achieved its highest level and remains excep-

tionally acute. Such remarkable achievements as the discov-

ery of high-temperature superconductivity in copper com-

plex oxides in the 1980s and then the discovery of the effect

of colossal magnetoresistance in manganous complex ox-

ides in the 1990s have contributed to it. Both discoveries

have promoted a considerable advance in understanding of

physical processes possible in complex oxides and, more-

over, both types of the mentioned oxides have proved to be

of considerable promise for technical application. It has also

turned out that on the basis of oxygen non-stoichiometric

oxides of manganese and cobalt, it is possible to obtain ma-

terials that are candidates for power sources of various types

such as batteries, accumulators and fuel elements. The ap-

plication of complex oxides of transition metals is particu-

larly promising in portable fuel elements with a solid

electrolyte, which may form the basis of hydrogen power

engineering of the future.

In spite of the obvious progress in production of batter-

ies and accumulators of the new type, there are still many

problems inviting further study. For example, it is necessary

to increase essentially the number of charge–discharge cy-

cles with a simultaneous increase of specific capacity, to en-

large the range of operating temperatures, to cut down the

prime cost, etc. To do this, in the first place, the improve-

ment of operating characteristics of materials for electrode

and electrolyte is required. It is also evident that apart from

purely technological efforts to improve the characteristics

of known materials and synthesis of new prospective mate-

rials, a serious advance in understanding of basic processes

occurring in the materials of fuel elements in the course of

their exploitation is necessary. It must be based on the de-

tailed knowledge of the initial atomic structure of materials,

its transformation in the course of electrochemical reactions

and also on heterogeneous states of various types and at var-

ious size scales occurring in a material. It is the latter re-

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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îêàçûâàåòñÿ íàèáîëåå ñëîæíûì äëÿ âûïîëíåíèÿ, â ñâÿ-

çè ñ ÷åì âîçíèêàåò íåîáõîäèìîñòü ïðèâëå÷åíèÿ ñîâðå-

ìåííûõ ôèçè÷åñêèõ ìåòîäîâ äëÿ ðåøåíèÿ ïðîáëåìû.

Íàèáîëüøèå ïåðñïåêòèâû äëÿ ýòîãî èìååò ñîâìåñòíîå

èñïîëüçîâàíèå ðàññåÿíèÿ íåéòðîíîâ è äèôðàêöèè ñèí-

õðîòðîííîãî èçëó÷åíèÿ. Ïîêà åùå íåìíîãî÷èñëåííûå,

íî âåñüìà óáåäèòåëüíûå ïðèìåðû êîìïëåêñíîãî ñòðóê-

òóðíîãî àíàëèçà ìàòåðèàëîâ òîïëèâíûõ ýëåìåíòîâ, â

òîì ÷èñëå in situ, óæå ïîÿâèëèñü â ëèòåðàòóðå.

Ñïåöèôè÷åñêèé àòîìíûé ñîñòàâ ýòèõ ìàòåðèàëîâ

(îêñèäû) è òðåáóþùèé èçó÷åíèÿ îñíîâíîé ïðîöåññ

(äèôôóçèÿ âîäîðîäà) îñîáåííî áëàãîïðèÿòñòâóþò èñ-

ïîëüçîâàíèþ íåéòðîíîãðàôè÷åñêèõ ìåòîäîâ. Â êà÷å-

ñòâå ïðèìåðîâ óæå âåäóùèõñÿ èññëåäîâàíèé ñ èñïîëü-

çîâàíèåì ðàññåÿíèÿ íåéòðîíîâ ìîæíî ïåðå÷èñëèòü ñëå-

äóþùèå. Ñ ïîìîùüþ äèôðàêöèè óäàåòñÿ ëîêàëèçîâàòü

àòîìû âîäîðîäà è ãðóïïû àòîìîâ, ñîäåðæàùèå âîäîðîä

(OH, H2O), â ìàòåðèàëàõ ñ ÷óâñòâèòåëüíîñòüþ íà óðîâ-

íå 2 %. Èñïîëüçîâàíèå íåóïðóãîãî ðàññåÿíèÿ íåéòðî-

íîâ ïîçâîëÿåò âûäåëÿòü êîëåáàíèÿ âîäîðîäà, ò. å. îïðå-

äåëÿòü ñîñòîÿíèå âîäîðîäíûõ ñâÿçåé. Ñ ïîìîùüþ êâà-

çèóïðóãîãî ðàññåÿíèÿ íåéòðîíîâ ëåãêî ðåãèñòðèðóåòñÿ

äèôôóçèÿ H, H2O â ìàòåðèàëàõ â äèàïàçîíå õàðàêòåð-

íûõ âðåìåí 10 108 12� �� ñ. Ìàëîóãëîâîé ýêñïåðèìåíò

ïîçâîëÿåò àíàëèçèðîâàòü ïàðàìåòðû íàíîñòðóêòóðíûõ

îáðàçîâàíèé (êëàñòåðèçàöèþ âîäîðîäà) â äèàïàçîíå õà-

ðàêòåðíûõ ðàçìåðîâ 10–10000 �. Èç äàííûõ ðåôëåêòî-

ìåòðè÷åñêîãî ýêñïåðèìåíòà ìîæåò áûòü ïîëó÷åíà èí-

ôîðìàöèÿ î ðàñïðåäåëåíèè âîäîðîäà â òîíêèõ ïëåíêàõ â

äèàïàçîíå ðàññòîÿíèé 5–1000 �. Îñîáîå çíà÷åíèå ìî-

æåò èìåòü âîçìîæíîñòü îïðåäåëåíèÿ ìàãíèòíîé ñòðóê-

òóðû ìàòåðèàëîâ ñ ïîìîùüþ äèôðàêöèè íåéòðîíîâ.

Íåçàäîëãî äî îñòàíîâêè ðåàêòîðà ÈÁÐ-2 íà ðåêîí-

ñòðóêöèþ â êîíöå 2006 ã. â ËÍÔ ÎÈßÈ ñîâìåñòíî ñ Ëà-

áîðàòîðèåé ñòðóêòóðíîé õèìèè õèìôàêà ÌÃÓ (çàâ. ëàá.

ïðîô. Å. Â. Àíòèïîâ) è Óíèâåðñèòåòîì Áîðäî-1 (Ôðàí-

öèÿ) áûëî âûïîëíåíî êîìïëåêñíîå èññëåäîâàíèå ñòðóê-

òóðû è äèíàìèêè àòîìîâ ãèäðîêñèäà íèêåëÿ Ni(OH)2,

èñïîëüçóåìîãî â êà÷åñòâå ìàòåðèàëà äëÿ ýëåêòðîäîâ â

õèìè÷åñêèõ èñòî÷íèêàõ òîêà. Ùåëî÷íûå àêêóìóëÿòî-

ðû, ñîäåðæàùèå ãèäðîêñèä íèêåëÿ â êà÷åñòâå êàòîäíîãî

ìàòåðèàëà, èñïîëüçóþòñÿ êàê ïåðåçàðÿæàåìûå ýëåìåí-

òû ïèòàíèÿ óæå áîëåå ñòà ëåò è ïðîäîëæàþò èãðàòü âàæ-

íóþ ðîëü áëàãîäàðÿ äîñòàòî÷íî âûñîêîé óäåëüíîé ýíåð-

ãèè, äåøåâèçíå ïðîèçâîäñòâà è íàäåæíîñòè â ýêñïëóàòà-

öèè. Ðàáîòà ýòèõ ýëåìåíòîâ ïèòàíèÿ îïðåäåëÿåòñÿ

ýôôåêòèâíîñòüþ ïðîòåêàþùåé íà êàòîäå ðåàêöèè ãè-

äðîêñèä 
 îêñîãèäðîêñèä. Ïîýòîìó äàëüíåéøåå óñî-

âåðøåíñòâîâàíèå íèêåëåâûõ àêêóìóëÿòîðîâ òðåáóåò, â
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quirement that proves to be the most difficult to be imple-

mented, and in this connection the necessity arises to attract

the up-to-date physical methods to solve the problem. The

joint use of neutron scattering and diffraction of syn-

chrotron radiation holds the greatest promise for this. Al-

though not numerous so far, quite convincing examples of

complex structural analysis of the fuel element materials, in-

cluding the in situ ones, have already appeared in literature.

Specific atomic composition of these materials (oxides)

and the main process requiring study (diffusion of hydro-

gen) are particularly favorable to use neutron diffraction

methods. As examples of studies using the neutron scatter-

ing, which are already underway, one may enumerate as fol-

lows. Using the diffraction, one has managed to localize hy-

drogen atoms and groups of atoms containing hydrogen

(OH, H2O) in materials with sensitivity at a level of 2%. The

use of inelastic neutron scattering makes it possible to sepa-

rate hydrogen oscillations, i.e., to determine the state of hy-

drogen bonds. With the help of quasielastic neutron scatter-

ing the diffusion of H, H2O is easily recorded in materials in

the range of characteristic times10 108 12� �� s. Small-angle

experiment makes it possible to analyze parameters of

nanostructural formations (clusterization of hydrogen) in

the range of characteristic sizes 10–10,000 �. Information

on the hydrogen distribution in thin films may be obtained

from data of the reflectometry experiment in the range of

distances 5–1000 �. A possibility to determine the magnetic

structure of materials using the neutron diffraction may be

of special importance.

Shortly before the IBR-2 reactor was shut down for re-

construction in the end of 2006 at JINR’s FLNP, together

with the Laboratory of Structural Chemistry of MSU De-

partment of Chemistry (Laboratory Chief Prof. E. V. An-

tipov) and University of Bordeaux 1 (France), a comprehen-

sive study of structure and dynamics of atoms of nickel hy-

droxide Ni(OH)2 used as a material for electrodes in

chemical current sources had been carried out. Alkaline ac-

cumulators containing nickel hydroxide as a cathode mater-

ial have been used as rechargeable cells for more than a hun-

dred years and still play an important role owing to a rather

high energy density, cheapness of production and reliability

in service. The operation of these cells is determined by the

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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ïåðâóþ î÷åðåäü, óëó÷øåíèÿ ýêñïëóàòàöèîííûõ õàðàê-

òåðèñòèê êàòîäíîãî ìàòåðèàëà, êîòîðîå íåâîçìîæíî áåç

äåòàëüíûõ çíàíèé î ìåõàíèçìå ïðîòåêàþùèõ ïðîöåñ-

ñîâ è ñòðîåíèè îáðàçóþùèõñÿ â ýòèõ ïðîöåññàõ ôàç.

Íà ñïåêòðîìåòðàõ ðåàêòîðà ÈÁÐ-2 áûëè ïðîâåäåíû

ýêñïåðèìåíòû ïî óïðóãîìó (äèôðàêöèè) è íåóïðóãîìó

ðàññåÿíèþ íåéòðîíîâ. Êðîìå òîãî, âûïîëíåíû íåýìïè-

ðè÷åñêèå ðàñ÷åòû â ðàìêàõ òåîðèè ôóíêöèîíàëà ïëîò-

íîñòè äëÿ ïðåäñòàâèòåëåé ãèäðîêñèäîâ íèêåëÿ è ìàð-

ãàíöà è îêñîãèäðîêñèäà íèêåëÿ. Äèôðàêöèîííûé ýêñïå-

ðèìåíò ïîçâîëèë ïîëó÷èòü ïîìèìî ñòðóêòóðíîé

èíôîðìàöèè äàííûå îá îñîáåííîñòÿõ ìèêðîñòðóêòóðû

îáðàçöîâ. Ïðîâåäåííàÿ îïòèìèçàöèÿ àòîìíûõ ïîçèöèé

â ñòðóêòóðàõ ãèäðîêñèäîâ íèêåëÿ è ìàðãàíöà ïðèâåëà ê

õîðîøåìó ñîîòâåòñòâèþ ðàñ÷åòà è ýêñïåðèìåíòàëüíûõ

äàííûõ. Èç ñïåêòðîâ íåóïðóãîãî ðàññåÿíèÿ íåéòðîíîâ

âîññòàíîâëåíû îáîáùåííûå ôîíîííûå ïëîòíîñòè, ïðî-

âåäåíî èõ ñðàâíåíèå ñ äàííûìè èíôðàêðàñíîé ñïåêòðî-

ñêîïèè è ðåçóëüòàòàìè ðàñ÷åòîâ. Ïðàêòè÷åñêè âî âñåé

îáëàñòè ñïåêòðà ðàñ÷åòíûå îöåíêè ÷àñòîò ðåøåòî÷íûõ

êîëåáàíèé õîðîøî ñîãëàñóþòñÿ ñ ýêñïåðèìåíòàëüíûìè

äàííûìè. Õîðîøåå ñîîòâåòñòâèå ýêñïåðèìåíòàëüíûõ è

ðàñ÷åòíûõ äàííûõ ïî ñòðóêòóðå è äèíàìèêå ãèäðîêñè-

äîâ ñòèìóëèðîâàëî ïðîâåäåíèå ìîäåëèðîâàíèÿ ñòðóê-

òóðû è êîëåáàòåëüíîãî ñïåêòðà íåñòàáèëüíîãî îêñîãè-

äðîêñèäà íèêåëÿ. Áûëè ïîëó÷åíû äâà ðàçíûõ ïî

ñèììåòðèè, íî áëèçêèõ ïî ýíåðãèè âàðèàíòà ñòðóêòóðû.

Ïîëó÷åííûå ðåçóëüòàòû ïðåäâàðèòåëüíî îïóáëèêîâàíû

â ñîîáùåíèè ÎÈßÈ.

Êàçèìèðîâ Â. Þ. è äð. Äèíàìèêà ðåøåòêè è êðèñòàëëè÷å-
ñêàÿ ñòðóêòóðà ãèäðîêñèäà íèêåëÿ. Ñîîáùåíèå ÎÈßÈ
Ð3-2006-181. Äóáíà, 2006.

À. Ì. Áàëàãóðîâ

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Ðàññìîòðåíà çàäà÷à èäåíòèôèêàöèè ýëåêòðîíîâ/ïè-

îíîâ â ýêñïåðèìåíòå ÑÂÌ íà îñíîâå èîíèçàöèîííûõ

ïîòåðü ýíåðãèè è ïåðåõîäíîãî èçëó÷åíèÿ â äåòåêòîðå

TRD. Ðàíåå áûëà èçó÷åíà âîçìîæíîñòü ðåøåíèÿ ýòîé

çàäà÷è ñ ïîìîùüþ èñêóññòâåííîé íåéðîííîé ñåòè

(ÈÍÑ). Â äàííîé ðàáîòå èññëåäóåòñÿ âîçìîæíîñòü ðå-

øåíèÿ óêàçàííîé çàäà÷è ñ ïîìîùüþ íåïàðàìåòðè÷åñêî-

ãî êðèòåðèÿ ñîãëàñèÿ � n
k è ïðîâîäèòñÿ åãî ñðàâíåíèå ñ

ìåòîäîì íà îñíîâå ÈÍÑ. Ïîêàçàíî, ÷òî îáà ïîäõîäà

îáåñïå÷èâàþò ñîïîñòàâèìûé óðîâåíü ïîäàâëåíèÿ ïèî-
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effectiveness of the reaction: hydroxide 
 oxy hydroxide,

proceeding on the cathode. Therefore, further improvement

of nickel accumulators requires, in the first place, the ame-

lioration of operating characteristics of the cathode ma-

terial, which is impossible without detailed knowledge of

the mechanism of occurring processes and structure of

phases forming in these processes.

At the spectrometers of the IBR-2 reactor the experi-

ments on elastic (diffraction) and inelastic neutron scatter-

ing have been carried out and, in addition, the ab initio cal-

culations within the framework of the theory of density

functional for specimens of hydroxides of nickel and man-

ganese and nickel oxy hydroxide have been performed. The

diffraction experiment made it possible to obtain the data on

peculiarities of the sample microstructure apart from the

structural information. The conducted optimization of

atomic positions in the structures of hydroxides of nickel

and manganese has led to good correspondence of the calcu-

lation and experimental data. Generalized phonon densities

have been restored from spectra of inelastic neutron scatter-

ing and have been compared with the data of infrared spec-

troscopy and results of calculations. Almost in the whole re-

gion of the spectrum the calculations of frequencies of lat-

tice vibrations are in good accord with the experimental

data. Good agreement of experimental and calculated data

on the structure and dynamics of hydroxides has stimulated

studies on the simulation of structure and vibration spec-

trum of unstable nickel oxy hydroxide. Two variants of

structure different in symmetry but close in energy have

been obtained. The obtained results have been previously

published as a JINR communication.

Kazimirov V. Yu. et al. Lattice Dynamics and Crystalline
Structure of Nickel Hydroxide. JINR Communication
Ð3-2006-181. Dubna, 2006.

A. M. Balagurov

Laboratory of Information Technologies

A problem of electron/pion identification in the CBM

experiment based on the measurements of energy losses and

transition radiation in the TRD detector is discussed. Earli-

er, a possibility was analyzed to solve such a problem using

an artificial neural network (ANN). An approach based on a

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



íîâ è èäåíòèôèêàöèè ýëåêòðîíîâ; ïðè ýòîì êðèòåðèé

� n
k ïðîñò â ïðèìåíåíèè, à ñ ïîìîùüþ ÈÍÑ äîñòèãàåòñÿ

íåîáõîäèìûé óðîâåíü ïèîíîâ òîëüêî ïðè èñïîëüçîâà-

íèè «óìíûõ» ïåðåìåííûõ. Ïîêàçàíî, ÷òî ïðèìåíåíèå

êðèòåðèÿ � n
k â çàäà÷å ðåêîíñòðóêöèè J /�-ñîáûòèé îáåñ-

ïå÷èâàåò âûñîêèé óðîâåíü ïîäàâëåíèÿ ôîíà îò ïèîíîâ è

ñóùåñòâåííî óëó÷øàåò îòíîøåíèå ñèãíàë/ôîí.

Àêèøèíà Å. Ï. è äð. Íàïðàâëåíî â «Ïèñüìà â Ý×Àß».

Ê íàñòîÿùåìó âðåìåíè íàêîïëåí çíà÷èòåëüíûé ýêñ-

ïåðèìåíòàëüíûé ìàòåðèàë ïî äèôôåðåíöèàëüíûì ñå÷å-

íèÿì óïðóãîãî ðàññåÿíèÿ è ïîëíûì ñå÷åíèÿì ÿäðî-

ÿäåðíûõ ðåàêöèé ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ, â òîì

÷èñëå â ËßÐ ÎÈßÈ ïîëó÷åíû äàííûå äëÿ ðåàêöèé ñ

ýêçîòè÷åñêèìè ÿäðàìè
6
He,

6
Li +

28
Si. Ýòî äåëàåò àêòó-

àëüíûì ðàçâèòèå ìèêðîñêîïè÷åñêèõ ìîäåëåé, êîòîðûå

ïîçâîëÿþò àäåêâàòíî îïèñàòü óêàçàííûå ïðîöåññû áåç

èñïîëüçîâàíèÿ ñâîáîäíûõ ïàðàìåòðîâ.
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nonparametric � n
k goodness-of-fit criterion is considered, a

comparison against the ANN method is also performed. It is

shown that both approaches provide a comparable level of

pion suppression and electrons identification. The � n
k test is

simpler for practical application, while the ANN method

provides the necessary level of pion suppression only if

«clever» variables are used. It is demonstrated that applica-

tion of the � n
k criterion to the J /� reconstruction provides a

high level of pion background suppression and significantly

improves a signal-to-background ratio.

Akishina E. P. et al. Submitted to «Part. Nucl., Lett.».

A lot of experimental data have been accumulated to

date on differential and total cross sections at intermediate

energies (including data for reactions with exotic nuclei
6
He,

6
Li +

28
Si obtained by FLNR, JINR). That is why the

problem of developing the microscopic models that allow

one to describe the mentioned processes with no free para-

meters becomes urgent.

The work describes a method of constructing the nu-

cleus–nucleus double folding potential. An iteration proce-

dure for a corresponding integral equation is presented;

some peculiarities of their computer realization are

discussed.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ òåõíîëîãèé, 29 èþíÿ. Ïðåçåíòàöèÿ òðåõ íîâûõ ñóïåðêîìïüþòåðíûõ ôåðì,

ñåìèêðàòíî óñèëèâàþùèõ âû÷èñëèòåëüíûå âîçìîæíîñòè äóáíåíñêîãî êëàñòåðà ñåòè GRID

Laboratory of Information Technologies, 29 June. Presentation of three new supercomputer farms,

seven times enlarging computer capabilities of the Dubna Grid network cluster



Â ðàáîòå ïðåäñòàâëåí ìåòîä ïîñòðîåíèÿ îïòè÷åñêî-

ãî ÿäðî-ÿäåðíîãî ïîòåíöèàëà íà îñíîâå ìîäåëè äâîéíî-

ãî ôîëäèíãà, îïèñàíà èòåðàöèîííàÿ ïðîöåäóðà äëÿ ÷è-

ñëåííîãî ðåøåíèÿ ñîîòâåòñòâóþùèõ èíòåãðàëüíûõ

óðàâíåíèé, îáñóæäàþòñÿ îñîáåííîñòè èõ ïðîãðàììíîé

ðåàëèçàöèè.

Ïîëó÷åííûå ÷èñëåííûå ðåçóëüòàòû äåìîíñòðèðó-

þò, ÷òî äàííûé ïîäõîä îáåñïå÷èâàåò âîçìîæíîñòü ñî-

ãëàñóþùåãîñÿ ñ ýêñïåðèìåíòàëüíûìè äàííûìè âîñïðî-

èçâåäåíèÿ íàáëþäàåìûõ ôèçè÷åñêèõ õàðàêòåðèñòèê

ÿäåðíûõ âçàèìîäåéñòâèé ïðè ïðîìåæóòî÷íûõ

ýíåðãèÿõ.

Ëóêüÿíîâ Ê. Â. Ñîîáùåíèå ÎÈßÈ P11-2007-38. Äóáíà,
2007.

Èñïîëüçîâàíèå òåõíèêè óðàâíåíèÿ äâèæåíèÿ ôóíê-

öèé Ãðèíà äëÿ ðåøåíèÿ ýôôåêòèâíîé äâóõçîííîé ìîäå-

ëè Õàááàðäà âûñîêîòåìïåðàòóðíîé ñâåðõïðîâîäèìîñòè

â êóïðàòàõ (Ïëàêèäà Í. Ì. è äð. // Phys. Rev. D. 1995.

V. 51. P. 16599; ÆÝÒÔ. 2003. Ò. 124, ¹ 2. Ñ. 367) îñíî-

âàíî íà àëãåáðå õàááàðäîâñêèõ îïåðàòîðîâ.

Â ðàáîòå «Ôóíêöèè Ãðèíà äâóõçîííîé ìîäåëè

Õàááàðäà ñâåðõïðîâîäèìîñòè â ïðèáëèæåíèè ñðåäíåãî

ïîëÿ» ïîêàçàíî, ÷òî ïðè ó÷åòå èíâàðèàíòíîñòè îòíîñè-

òåëüíî òðàíñëÿöèé è ñïèíîâîé èíâåðñèè àëãåáðà

õàááàðäîâñêèõ îïåðàòîðîâ ïðèâîäèò ê èíâàðèàíòíûì

ñâîéñòâàì ðÿäà ñòàòèñòè÷åñêèõ ñðåäíèõ. Èñïîëüçîâà-

íèå ýòèõ ñâîéñòâ ïîçâîëÿåò, â ðàìêàõ ïðèáëèæåíèÿ

ñðåäíåãî ïîëÿ ìîäåëè, ñòðîãî îïðåäåëÿòü è óïðîùàòü

âûðàæåíèÿ ìàòðèöû ÷àñòîò è ìàòðèöû ôóíêöèé Ãðèíà.

Äëÿ êîððåëÿöèîííûõ ôóíêöèé, îïèñûâàþùèõ íîð-

ìàëüíûé ñêà÷îê ñèíãëåòîâ è àíîìàëüíîå îáìåííîå ñïà-

ðèâàíèå, êîòîðûå âõîäÿò â âûðàæåíèÿ ìàòðèö ÷àñòîò è

ôóíêöèé Ãðèíà, ðàçâèòà ïðîöåäóðà ïîíèæåíèÿ êîððåëÿ-

öèîííîãî ïîðÿäêà. Îíà îñíîâàíà íà îïðåäåëåíèè è ïðå-

íåáðåæåíèè ýêñïîíåíöèàëüíî ìàëûìè âåëè÷èíàìè â

ñïåêòðàëüíûõ ïðåäñòàâëåíèÿõ óêàçàííûõ êîððåëÿöèîí-

íûõ ôóíêöèé.
Àäàì Ã., Àäàì Ñ. Ïðåïðèíò ÎÈßÈ Å17-2007-83. Äóáíà,

2007; íàïðàâëåíî â æóðíàë «J. Phys. A: Mathematical and Theo-
retical».

Ëàáîðàòîðèÿ ðàäèàöèîííîé áèîëîãèè

Â Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè â òå÷åíèå

ðÿäà ëåò óñïåøíî âåäóòñÿ ðàáîòû ïî êîìïüþòåðíîìó

ìîäåëèðîâàíèþ ñëîæíûõ áèîëîãè÷åñêèõ è õèìè÷åñêèõ

ñòðóêòóð. Äàííîå íàó÷íîå íàïðàâëåíèå âîçãëàâëÿåò íà-

÷àëüíèê ñåêòîðà êîìïüþòåðíîãî ìîëåêóëÿðíîãî ìîäå-

ëèðîâàíèÿ ïðîôåññîð Õ. Ò. Õîëìóðîäîâ.
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The obtained numerical results demonstrate that this

approach provides a good agreement with the experimental

characteristics of nuclear interactions at intermediate

energies.
Lukyanov K.V. JINR Communication P11-2007-38. Dubna,

2007.

The Green function (GF) equation of motion technique

for solving the effective two-band Hubbard model of high-

Tc superconductivity in cuprates (Plakida N. M. et al. //

Phys. Rev. B. 1995. V. 51. P. 16599); JETP. 2003. V. 97.

P. 331) rests on the Hubbard operator (HO) algebra. It is

shown that, with the invariance to translations and spin re-

versal taken into account, the HO algebra results in invari-

ance properties of several specific correlation functions.

The use of these properties allows rigorous derivation and

simplification of the expressions of the frequency matrix

(FM) and of the generalized mean field approximation

(GMFA) of the Green functions (GFs) of the model.

For the normal singlet hopping and anomalous ex-

change of pairing correlation functions which enter the FM

and GMFA-GFs, the use of spectral representations allows

the identification and elimination of exponentially small

quantities. This procedure secures the reduction of the cor-

relation order to GMFA-GF expressions.
Adam Gh., Adam S. JINR Preprint Å17-2007-83. Dubna,

2007; submitted to «J. Phys. A: Mathematical and Theoretical».

Laboratory of Radiation Biology

In the course of several years at the Laboratory of Radi-

ation Biology, computer molecular simulations of complex

biochemical structures have been going on well. The re-

search study is headed by Professor Kh. T. Kholmurodov.

In April this year a new issue came out from Nova Sci-

ence Publishers Ltd. in New York City under the editorship

of Professor Kholmurodov: «Molecular Simulation Studies

in Materials and Biological Sciences». It is a collection of

papers of the International Workshop MSSMBS’04 that

took place in Dubna a couple of years ago and was orga-

nized by JINR and LRB.

Computer molecular simulations of complex multipar-

ticle systems play a fascinating role in fundamental physics,

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Â àïðåëå 2007 ã. âûøëà êíèãà ïîä ðåäàêöèåé

Õ. Ò. Õîëìóðîäîâà. Â íåé ñîáðàí ðÿä íàó÷íûõ ñòàòåé è

ìàòåðèàëîâ, êîòîðûå áûëè äîëîæåíû íà ìåæäóíàðîä-

íîé êîíôåðåíöèè MSSMBS’04, êîòîðàÿ ïðîõîäèëà â

Äóáíå è áûëà îðãàíèçîâàíà Îáúåäèíåííûì èíñòèòóòîì

ÿäåðíûõ èññëåäîâàíèé ïðè íåïîñðåäñòâåííîì ó÷àñòèè

Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè.

Êîìïüþòåðíîå ìîëåêóëÿðíîå ìîäåëèðîâàíèå ñëîæ-

íûõ ìíîãî÷àñòè÷íûõ ñèñòåì èãðàåò èñêëþ÷èòåëüíóþ

ðîëü â ôóíäàìåíòàëüíîé ôèçèêå, áèîõèìèè è íàóêàõ î

æèçíè. Èìåÿ çíà÷èòåëüíîå âëèÿíèå íà ìíîãèå ïðèêëàä-

íûå èññëåäîâàíèÿ, â îñîáåííîñòè â ñîâðåìåííûõ áèî- è

íàíîòåõíîëîãèÿõ, ìîëåêóëÿðíîå ìîäåëèðîâàíèå îáëà-

äàåò ðÿäîì âû÷èñëèòåëüíûõ èíñòðóìåíòîâ äëÿ àíàëèçà

è ïðåäñêàçûâàíèÿ ôóíêöèîíàëüíûõ ñâîéñòâ ìîëåêóëÿð-

íûõ ñèñòåì. Ìíîãèå îòðàñëè èíäóñòðèè — õèìè÷åñêàÿ,

ôàðìàöåâòè÷åñêàÿ, ìàòåðèàëîâåäåíèå è ò. ï. — èñïîëü-

çóþò ìåòîäû êîìïüþòåðíîãî ìîëåêóëÿðíîãî ìîäåëèðî-

âàíèÿ. Ìîëåêóëÿðíîå ìîäåëèðîâàíèå ïðè ýòîì îõâàòû-

âàåò, íàïðèìåð, áèîëîãè÷åñêèå ïðîöåññû — ñòðóêòóð-

íûå êîíôîðìàöèè áåëêîâ (òàê íàçûâàåìûé ôîëäèíã)

èëè ýëåêòðîííóþ ïëîòíîñòü ÄÍÊ è áåëêîâ, îáðàçîâàíèå

òîíêèõ ïîäëîæåê èëè êëàñòåðíî-ïîâåðõíîñòíûå ïðî-

öåññû â íàíîýëåêòðîíèêå, ñèíòåòè÷åñêèå ïîëèìåðû èëè

áèîïîëèìåðíûé äèçàéí â áèîõèìèè è ò. ä. Ïðàêòè÷åñêè

âñå ñîâðåìåííûå ñóïåðêîìïüþòåðíûå öåíòðû è

ñïåöèàëèçèðîâàííûå âû÷èñëèòåëüíûå êëàñòåðû ìèðà

ïðîâîäÿò èññëåäîâàíèÿ íà áàçå ìîëåêóëÿðíûõ ìåòîäîâ

èëè öåëèêîì îðèåíòèðîâàíû íà ýòè ìåòîäû.

Äàííàÿ êíèãà ïðåäñòàâëÿåò âåäóùóþ ìåæäóíàðîä-

íóþ êîëëàáîðàöèþ â ýòîé äèíàìè÷íî ðàçâèâàþùåéñÿ

îáëàñòè.

Molecular Simulation Studies in Materials and Biological
Sciences / Ed. by Kh. T. Kholmurodov. N. Y.: Nova Sci. Publ.
Ltd., 2007.

Ó÷åáíî-íàó÷íûé öåíòð

Â èþíå ñîñòîÿëèñü çàùèòû áàêàëàâðñêèõ äèïëîìîâ

íà áàçîâûõ êàôåäðàõ â ÎÈßÈ ñòóäåíòàìè òàêèõ âóçîâ,

êàê ÌÈÐÝÀ, ÌÔÒÈ, Ìåæäóíàðîäíûé óíèâåðñèòåò

«Äóáíà». Äëÿ êàôåäðû òåîðåòè÷åñêîé ôèçèêè è êàôå-

äðû ÿäåðíîé ôèçèêè óíèâåðñèòåòà «Äóáíà» ýòî áûë

ïåðâûé âûïóñê áàêàëàâðîâ. Ñ ïåðâîãî êóðñà îáó÷åíèå

ñòóäåíòîâ äàííûõ êàôåäð ïðîõîäèëî â Èíñòèòóòå, â òîì

÷èñëå â ó÷åáíûõ ëàáîðàòîðèÿõ ÓÍÖ ÎÈßÈ.

Â àñïèðàíòóðå ÎÈßÈ â ïåðâîé ïîëîâèíå 2007 ã.

îáó÷àëèñü 57 àñïèðàíòîâ. Â àïðåëå àñïèðàíòóðó çàêîí-

÷èëè 4 ÷åëîâåêà, à ïîñòóïèëè â âåñåííèé íàáîð 11 ÷åëî-
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biochemical and life sciences. Having an increasingly sig-

nificant impact on many applied industries, especially in

modern biophysical and nanotechnological areas, molecu-

lar simulation provides a set of tools for predicting many

functional properties of molecular systems. The chemical,

pharmaceutical, materials and related industries — all share

the computer molecular simulation methods. The molecular

simulation studies cover different fields of biological

processes: protein folding and electron densities of DNA

and proteins, or thin film formations and surface-cluster

phenomena in nanoelectronics, synthetic copolymers and

biopolymer design in biochemistry, etc. Practically all of the

world’s present supercomputers and many specially devel-

oped high-performance computing clusters all over the

world are performing molecular simulations or are aimed at

these needs.

The new book presents leading international research

in this dynamic field.

Molecular Simulation Studies in Materials and Biological
Sciences / Ed. by Kh. T. Kholmurodov. N. Y.: Nova Sci. Publ.
Ltd., 2007.

JINR Uiversity Centre

In the academic year 2006–2007, the UC’s total student

enrolment from JINR Member States was about 570. In

June, Bachelor’s theses were defended at the JINR-based

departments of the Moscow Institute of Radio Engineering,

Electronics, and Automatics; the Moscow Institute of

Physics and Technology (MIPT); and Dubna University.

For the Department of Theoretical Physics and Department

of Nuclear Physics of Dubna University, it was the first con-

ferring of Bachelor’s degrees. From the first year, the stu-

dents attended these programmes at JINR, including the UC

student laboratories.

In the first half of 2007, JINR postgraduate enrolment

was 57. In April 2007, four persons completed JINR’s post-

graduate programmes and 11 entered them during the spring

enrolment. Of the latter, six graduated from Moscow State

University and five from the Moscow Institute of Radio En-

gineering, Electronics, and Automatics. The maximal enrol-

ment (four persons) was in the specialty «Experimental Nu-

clear Physics». As regards the number of postgraduates,
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âåê, èç íèõ 6 âûïóñêíèêîâ ÌÃÓ è 5 âûïóñêíèêîâ

ÌÈÐÝÀ. Áîëüøå âñåãî ïîñòóïèâøèõ (4 ÷åëîâåêà) ïðè-

øëîñü íà ñïåöèàëüíîñòü «ýêñïåðèìåíòàëüíàÿ ÿäåðíàÿ

ôèçèêà». Ïî êîëè÷åñòâó àñïèðàíòîâ íà äàííûé ìîìåíò

ëèäèðóþò ËßÏ (19 ÷åëîâåê) è ËÒÔ (16 ÷åëîâåê).

Ñ àïðåëÿ 2007 ã. â ñâÿçè ñ ðîñòîì çàðàáîòíîé ïëàòû

â Èíñòèòóòå óâåëè÷èëàñü ñòèïåíäèÿ àñïèðàíòîâ (â ñðåä-

íåì íà 22 %). Îäíîâðåìåííî ñ ýòèì â ÓÍÖ áûëà ââåäå-

íà ïîîùðèòåëüíàÿ ñòèïåíäèÿ, êîòîðàÿ âûïëà÷èâàåòñÿ

äîïîëíèòåëüíî ê áàçîâîé è ìîæåò ñîñòàâëÿòü 50 % îò åå

âåëè÷èíû. Îñíîâíàÿ öåëü ïîîùðèòåëüíîé ñòèïåíäèè —

ñòèìóëèðîâàòü ó÷åáíóþ è íàó÷íóþ ðàáîòó àñïèðàíòîâ,

ñâÿçàííóþ ñ ïîäãîòîâêîé äèññåðòàöèè. Ñ àïðåëÿ ïî

èþíü ïîîùðèòåëüíóþ ñòèïåíäèþ ÓÍÖ ïîëó÷àëè 24

àñïèðàíòà.

C 25 èþíÿ ïî 1 èþëÿ â ïðîôèëàêòîðèè Ðàòìèíî

ïðîøëà III Îòêðûòàÿ íàó÷íî-èññëåäîâàòåëüñêàÿ êîíôå-

ðåíöèÿ øêîëüíèêîâ Ïîäìîñêîâüÿ ïî ñîâðåìåííûì ïðî-

áëåìàì åñòåñòâîçíàíèÿ. Êîíôåðåíöèÿ áûëà îðãàíèçîâà-

íà ÓÍÖ è Ôîíäîì ïîääåðæêè ôóíäàìåíòàëüíîé ôèçè-

êè. Â íåé ó÷àñòâîâàëè 40 øêîëüíèêîâ 8–10-õ êëàññîâ èç

Ìîñêâû, Äóáíû, ãîðîäîâ Ïîäìîñêîâüÿ.

Íà êîíôåðåíöèè áûë ïðîâåäåí öåëûé êîìïëåêñ ðàç-

ëè÷íûõ ìåðîïðèÿòèé äëÿ øêîëüíèêîâ, ñðåäè êîòîðûõ

áûëè ñàìîñòîÿòåëüíàÿ ðàáîòà íàä ýêñïåðèìåíòàëüíûìè

ïðîåêòàìè, îëèìïèàäû è ôèçáîè, ïîïóëÿðíûå ëåêöèè

âåäóùèõ ó÷åíûõ ïî ñîâðåìåííûì íàó÷íûì ïðîáëåìàì,

ýêñêóðñèÿ â ËÂÝ ÎÈßÈ, à òàêæå ôóòáîëüíûå òóðíèðû,

ïðîãóëêà íà êàòåðå, áåñåäû ó êîñòðà è ò. ä. Ïî îêîí÷àíèè

êîíôåðåíöèè âñåì ó÷àñòíèêàì áûëè âðó÷åíû ïàìÿòíûå

ïîäàðêè.

Öåëü êîíôåðåíöèè çàêëþ÷àëàñü â ïðèâëå÷åíèè âíè-

ìàíèÿ áóäóùèõ àáèòóðèåíòîâ ê ñîâðåìåííûì íàó÷íûì

ïðîáëåìàì, ó÷åáå íà áàçîâûõ êàôåäðàõ ÎÈßÈ, à òàêæå

îòáîð ïîòåíöèàëüíûõ ó÷àñòíèêîâ «Ïðîãðàììû

ïîäãîòîâêè áóäóùèõ ó÷åíûõ».

Ïàðòíåðàìè ÎÈßÈ â îðãàíèçàöèè êîíôåðåíöèè

áûëè Ìåæäóíàðîäíûé óíèâåðñèòåò «Äóáíà», îòäåëåíèå

òåîðåòè÷åñêîé ôèçèêè èì. È. Å. Òàììà Ôèçè÷åñêîãî èí-

ñòèòóòà èì. Ï. Í. Ëåáåäåâà ÐÀÍ, äðóãèå îáðàçîâàòåëü-

íûå è íàó÷íûå îðãàíèçàöèè. Ñïîíñîðàìè âûñòóïèëè

Áëàãîòâîðèòåëüíûé ôîíä ÀÔÊ «Ñèñòåìà» è Ôîíä

íåêîììåð÷åñêèõ ïðîãðàìì «Äèíàñòèÿ».

C àïðåëÿ ïî èþíü Èíñòèòóò ïîñåòèëè: ãðóïïà ñòó-

äåíòîâ-ôèçèêîâ è õèìèêîâ èç Óíèâåðñèòåòà ã. Òâåíòå

(Íèäåðëàíäû), ñòàðøåêëàññíèêè ãåðìàíî-àìåðèêàí-

ñêîé øêîëû èì. Êåííåäè (Áåðëèí, Ãåðìàíèÿ), ñòóäåíòû

Óíèâåðñèòåòà Àëüáåðòû (Ýäìîíòîí, Êàíàäà). Ïðîãðàì-
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leading are the Laboratory of Nuclear Problems and Labo-

ratory of Theoretical Physics (19 and 16, respectively).

In April, along with an increase in JINR staff salaries,

the JINR postgraduates’ scholarship grew — 22% on aver-

age. At the same time, the UC introduced an encouraging

scholarship, which is paid in addition to the basic scholar-

ship and may amount to half of it. The main aim of the new

scholarship is to encourage the postgraduates preparing

their dissertations. From April to June, 24 postgraduates re-

ceived the UC’s encouraging scholarship.

On 25 June – 1 July, the Ratmino holiday house hosted

the Third Open Conference for Moscow Region School Stu-

dents on Modern Issues of Natural Sciences. The Confer-

ence was organized by the UC and the Fund of Fundamental

Physics Support. It was attended by 40 pupils of the

8th–10th years from Moscow, Dubna, and the Moscow Re-

gion.

The Conference was held as a complex of different ac-

tivities focused on the pupils, including the elaboration of

research projects by pupils, problem solving competitions,

intellectual contests, popular lectures by leading scientists

on modern issues of science, an excursion to JINR’s Labo-

ratory of High Energies, football tournaments, a boat trip,

campfires, and more. At the end of the Conference, all its

participants got remembrance gifts.

The Conference aim was to draw attention of prospec-

tive university entrants to modern problems of science, to

make them interested in studying in the future at the

JINR-based departments, and to select potential participants

of the Prospective Scientist Programme.

JINR’s partners in organizing the Conference were

Dubna University, the Tamm Department of Theoretical

Physics at the Lebedev Institute of Physics of the Russian

Academy of Sciences, and some other education and re-

search institutions. The Conference was sponsored by the

Charity Fund of the AFK Sistema and the Dynasty Fund of

Non-commercial Programmes.

Within this programme, in April–June JINR accepted

physics and chemistry students of the University of Twente

(the Netherlands), senior pupils of the Kennedy German–

American School (Berlin, Germany), and students of the

University of Alberta (Edmonton, Canada). The visits in-
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ìà âèçèòîâ âêëþ÷àëà îáçîðíûå ëåêöèè â ëàáîðàòîðèÿõ,

ýêñêóðñèè íà áàçîâûå óñòàíîâêè, à òàêæå, â ñëó÷àå

øêîëüíèêîâ, ïðîâåäåíèå ëàáîðàòîðíûõ äåìîíñòðàöèé

ôèçè÷åñêîãî ïðàêòèêóìà ÓÍÖ.

28 ìàÿ â ÓÍÖ ïðîøåë ìåæäèñöèïëèíàðíûé ñåìè-

íàð «Êîíñòðóèðîâàíèå ðåàëüíîñòè â íàóêå». Ïîìèìî

ÓÍÖ â åãî îðãàíèçàöèè ó÷àñòâîâàëà êàôåäðà ôèëîñî-

ôèè åñòåñòâåííûõ ôàêóëüòåòîâ ÌÃÓ. Ñðåäè äîêëàä÷è-

êîâ áûëè Î. Ä. Âîëêîãîíîâà, Ñ. Ë. Êàòðå÷êî, Ñ. À. Õìå-

ëåâñêàÿ, Â. Ä. Ýðåêàåâ (ÌÃÓ, ôèëîñîôñêèé ôàêóëüòåò),

À. È. Ëèïêèí (êàôåäðà ôèëîñîôèè ÌÔÒÈ), Ì. Á. Ìåí-

ñêèé (Ôèçè÷åñêèé èíñòèòóò èì. Ï. Í. Ëåáåäåâà ÐÀÍ),

Þ. Ñ. Âëàäèìèðîâ (ôèçè÷åñêèé ôàêóëüòåò ÌÃÓ), ñî-

òðóäíèêè ÎÈßÈ À. À. Áàëäèí è Â. Ñ. Ïðîíñêèõ, à òàêæå

àñïèðàíòû ÓÍÖ.
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cluded review lectures at JINR Laboratories, excursions to

JINR’s basic research facilities, and — for the school

pupils — laboratory demonstrations at the UC’s Physics

Practicum.

On 28 May, the UC hosted an interdisciplinary seminar

«Constructing Reality in Science», which was organized

jointly by the UC and the Philosophy Department of the nat-

ural science faculties of Moscow State University (MSU).

Reports were done by V. D. Erekayev, S. L. Katrechko,

S. A. Khmelevskaya, O. D. Volkogonova (the Philosophy

Faculty, MSU), A. I. Lipkin (the Philosophy Department,

Moscow Institute of Physics and Technology), M. B. Men-

sky (Lebedev Institute of Physics, the Russian Academy of

Sciences), Yu. S. Vladimirov (the Physics Faculty, MSU),

JINR staff members A. A. Baldin and V. S. Pronskikh, and

the UC postgraduates.
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Äóáíà, 29 èþíÿ. Ïåðâûé âûïóñê áàêàëàâðîâ êàôåäðû òåîðåòè÷åñêîé ôèçèêè óíèâåðñèòåòà «Äóáíà»,

âîçãëàâëÿåìîé ÷ëåíîì-êîððåñïîíäåíòîì ÐÀÍ ïðîôåññîðîì À. Í. Ñèñàêÿíîì

Dubna, 29 June. First Bachelor graduates of Dubna University’s chair of theoretical physics

headed by RAS Corresponding Member A. Sissakian



Þ. Áûñòðèöêèé, Â. Áûòüåâ, Ý. Êóðàåâ, Ý. Òîìàñè-Ãóñòàôñîí

Ýëåêòðîìàãíèòíàÿ ñòðóêòóðà ïðîòîíà
è ýêñïåðèìåíòàëüíîå îïðåäåëåíèå GE(p)/GM(p)

Êàê èçâåñòíî, íóêëîíû ñîñòîÿò èç êâàðêîâ è ãëþî-

íîâ, è èõ âíóòðåííÿÿ ñòðóêòóðà ìîæåò áûòü ïàðàìåòðè-

çîâàíà ïðè ïîìîùè äâóõ ôîðìôàêòîðîâ, êîòîðûå îïè-

ñûâàþò ðàñïðåäåëåíèå ýëåêòðè÷åñêîãî çàðÿäà è ìàãíèò-

íîãî ìîìåíòà âíóòðè íóêëîíà. Ýëåêòðè÷åñêèé è

ìàãíèòíûé ôîðìôàêòîðû ìîãóò áûòü ðàññ÷èòàíû â ðàì-

êàõ ðàçëè÷íûõ òåîðåòè÷åñêèõ ìîäåëåé, è èõ ïîâåäåíèå

íàïðÿìóþ èçìåðèìî â ýêñïåðèìåíòå.

Ôîðìôàêòîðû ìîãóò áûòü èçìåðåíû â ýêñïåðèìåí-

òàõ ïî íåïîëÿðèçîâàííîìó óïðóãîìó ýëåêòðîí-ïðîòîí-

íîìó ðàññåÿíèþ. Â áîðíîâñêîì ïðèáëèæåíèè ýëåêòðîí

è ïðîòîí âçàèìîäåéñòâóþò ïóòåì ïåðåäà÷è îäíîãî âèð-

òóàëüíîãî ôîòîíà ñ âèðòóàëüíîñòüþQ. Èçìåðÿÿ ñå÷åíèå

íåïîëÿðèçîâàííîãî ýëåêòðîí-ïðîòîííîãî ðàññåÿíèÿ

ïðè ôèêñèðîâàííîì Q 2 è ïðè ðàçëè÷íûõ çíà÷åíèÿõ óãëà

ðàññåÿíèÿ ýëåêòðîíà, ìîæíî îïðåäåëèòü ôîðìôàêòîðû

èç ýêñïåðèìåíòà (ìåòîäèêà Ðîçåíáëþòà). Ñå÷åíèå ïðî-

öåññà èìååò ëèíåéíóþ çàâèñèìîñòü îò ïîëÿðèçàöèè

âèðòóàëüíîãî ôîòîíà º. Íàêëîí è ñäâèã ýòîé ëèíåéíîé

çàâèñèìîñòè íàïðÿìóþ îïðåäåëÿþò êâàäðàò ìàãíèòíî-

ãî è ýëåêòðè÷åñêîãî ôîðìôàêòîðîâ. Îäíàêî ïðè áîëü-

øèõ Q 2 ìàãíèòíûé ôîðìôàêòîð äîìèíèðóåò â ñå÷åíèè

è òî÷íîñòü îïðåäåëåíèÿ ýëåêòðè÷åñêîãî ôîðìôàêòîðà

ñòðåìèòåëüíî ïàäàåò.

Â 1967 ã. À. È. Àõèåçåðîì è Ì. Ï. Ðåêàëî [1] áûëî

îáíàðóæåíî, ÷òî ïðè ó÷åòå ïîëÿðèçàöèè íà÷àëüíîãî

ýëåêòðîíà è êîíå÷íîãî ïðîòîíà â ñå÷åíèè ðàññåÿíèÿ íà

ïðîòîíå îñòàþòñÿ ÷ëåíû, êîòîðûå ÷óâñòâèòåëüíû ê çíà-

÷åíèþ ýëåêòðè÷åñêîãî ôîðìôàêòîðà. Â ïîñëåäíåå âðå-

ìÿ ñ ïîÿâëåíèåì âûñîêîèíòåíñèâíûõ ïîëÿðèçîâàííûõ
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Yu. Bystritskiy, V. Bytyev, E. Kuraev, E. Tomasi-Gustafsson

The Electromagnetic Structure of the Proton and
the GE(p)/GM(p) Discrepancy

Nucleons are composite particles, formed by quarks,

gluons, mesons... Their internal structure can be parame-

trized by two form factors, which describe the electric and

magnetic distributions created by the nucleon constituents.

Form factors have specific analytical properties, they can be

explicitly calculated by theoretical models and directly

measured by experiments. Therefore, they are fundamental

dynamical quantities and they have been studied over many

decades.

Traditionally, they are experimentally measured

through unpolarized elastic electron proton scattering, as-

suming that one virtual photon of mass Q 2 carries the inter-

action. The Rosenbluth fit consists in a measurement of the

unpolarized cross section at fixed Q 2 and different angles.

One can define a reduced cross section, which has a linear

dependence in terms of º, the polarization of the virtual pho-

ton. The slope and the intercept are directly related to the

square of the electric and magnetic form factors, respective-

ly. However, at large Q 2, kinematical coefficients make the

magnetic term dominant and it is more difficult to achieve a

high precision on the measurement of the electric form

factor.

But already in 1967, A. I. Akhiezer and M. P. Reka-

lo [1] discovered that if the electron beam is longitudinally

polarized, and one measures the polarization of the emitted

proton, the (polarized) cross section contains an interfer-

ence term which enhances the sensitivity to the electric form

factor. Such a method could be applied only recently, due to
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ïó÷êîâ ýëåêòðîíîâ è ñ ðàçâèòèåì àäðîííûõ ïîëÿðèìå-

òðîâ âîçíèêëà âîçìîæíîñòü íà ïðàêòèêå èçìåðèòü ýëåê-

òðè÷åñêèé è ìàãíèòíûé ôîðìôàêòîðû ïîëÿðèçàöèîí-

íûì ìåòîäîì. Ýòîò ýêñïåðèìåíò áûë ïðîâåäåí íà óñêî-

ðèòåëå JLab ñ òî÷íîñòüþ, ïðåâûøàþùåé âñå

ïðåäûäóùèå ýêñïåðèìåíòû, è ïîêàçàë çíà÷èòåëüíîå îò-

êëîíåíèå îòíîøåíèÿ ýëåêòðè÷åñêîãî ôîðìôàêòîðà ê

ìàãíèòíîìó îò åäèíèöû. Èíà÷å ãîâîðÿ, ðàñïðåäåëåíèå

ýëåêòðè÷åñêîãî çàðÿäà è ìàãíèòíîãî ìîìåíòà â ïðîòîíå

îêàçàëîñü íåîäèíàêîâûì, ÷òî ÿâíî îòëè÷àåòñÿ îò ðå-

çóëüòàòîâ ïðåäûäóùèõ èçìåðåíèé íåïîëÿðèçàöèîííûì

ìåòîäîì [2]. Áûë ïðåäëîæåí ðÿä îáúÿñíåíèé ýòîãî îòëè-

÷èÿ, â ÷àñòíîñòè, çà ñ÷åò äâóõôîòîííîãî îáìåíà ìåæäó

ïðîòîíîì è ýëåêòðîíîì. Îäíàêî ìîäåëüíî-íåçàâèñèìî-

ãî îáúÿñíåíèÿ ïðåäëîæåíî íå áûëî. Â ðàáîòå [3] íàìè

ïîêàçàíî, ÷òî ðàäèàöèîííûå ïîïðàâêè èãðàþò ðåøàþ-

ùóþ ðîëü â ýêñïåðèìåíòàëüíîì îïðåäåëåíèè ôîðìôàê-

òîðîâ è ìîãóò äîñòèãàòü 40 % â ñëó÷àå íåïîëÿðèçîâàí-

íîãî ñå÷åíèÿ, à òàêæå ñèëüíî çàâèñÿò îò º è Q 2.

Ïðè ýíåðãèÿõ ñîâðåìåííûõ óñêîðèòåëåé (JLab) íå-

îáõîäèìî ó÷èòûâàòü ðàäèàöèîííûå ïîïðàâêè íå òîëüêî

â íèçøåì ïîðÿäêå òåîðèè âîçìóùåíèé, íî è â ñëåäóþ-

ùåì ïîðÿäêå ïî êîíñòàíòå ýëåêòðîìàãíèòíîãî âçàèìî-

äåéñòâèÿ. Â íèçøåì ïîðÿäêå ðàäèàöèîííûå ïîïðàâêè

ïðîïîðöèîíàëüíû ln ( ) / ln ( / )�E E Q m� 2 2 , ãäå Å —

ýíåðãèÿ ïó÷êà â ëàáîðàòîðíîé ñèñòåìå, à �E — ìàêñè-

ìàëüíàÿ ýíåðãèÿ íåäåòåêòèðóåìîãî ôîòîíà. Â ñîâðåìåí-

íûõ ýêñïåðèìåíòàõ ýíåðãèÿ ïó÷êà äîâîëüíî âåëèêà, à

ýêñïåðèìåíòàëüíîe ðàçðåøåíèå äîñòàòî÷íî õîðîøåå

(ìàëîå �E). Êàê ñëåäñòâèå, ðàäèàöèîííûå ïîïðàâêè

ñòàíîâÿòñÿ äîâîëüíî áîëüøèìè è âîçíèêàåò íåîáõîäè-

ìîñòü ó÷èòûâàòü òàêæå ñëåäóþùèå ïîðÿäêè òåîðèè âîç-

ìóùåíèé.

Áûëè ïðîâåäåíû àíàëèòè÷åñêèå âû÷èñëåíèÿ äëÿ

äâóõôîòîííîãî âêëàäà â àñèììåòðèþ â ðàìêàõ ÊÝÄ,

ýëåêòðîí-ìþîííîãî ðàññåÿíèÿ è êðîññ-êàíàëà [4]. Äàí-

íûé âêëàä ìàë, ïîðÿäêà 1 % äëÿ ñëó÷àÿ ýëåêòðîí-ïðî-

òîííîãî ðàññåÿíèÿ. Òàêæå áûëè âû÷èñëåíû ïîïðàâêè ê

ïîëÿðèçîâàííîìó è íåïîëÿðèçîâàííîìó ýëåêòðîí-ïðî-

òîííîìó ðàññåÿíèþ â ðàìêàõ ìåòîäà ñòðóêòóðíûõ ôóíê-

öèé. Äàííûé ìåòîä áûë ðàçðàáîòàí Ý. À. Êóðàåâûì è

Â. Ñ. Ôàäèíûì â 1985 ã. è äàåò âîçìîæíîñòü ðàñ÷åòà ëè-

äèðóþùèõ âêëàäîâ ðàäèàöèîííûõ ïîïðàâîê âî âñåõ ïî-

ðÿäêàõ òåîðèè âîçìóùåíèé [5].

Â ðàìêàõ äàííîãî ïîäõîäà ñå÷åíèå ïðîöåññà ïðåä-

ñòàâëÿåòñÿ êàê êîíâîëþöèÿ ñòðóêòóðíîé ôóíêöèè íà-
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the availability of very intense, highly polarized electron

beams and to the development of hadron polarimeters. The

results on the ratio of the electric to the magnetic form factor

measured at JLab were not only much more precise, but also

showed that this ratio deviated from unity; i.e., the magnetic

and electric distribution inside the proton are different, con-

trary to what is suggested from unpolarized measurements

[2]. This result induced a revision of the models of nucleon

and light nuclei structure. Different suggestions were done

to explain the discrepancy of the polarized and unpolarized

measurement, for example that the interaction would be car-

ried by two photons. However, such calculations are strong-

ly model-dependent. We pointed out that radiative correc-

tions play a major role in the extraction of the nucleon form

factors. They can reach 40% on the unpolarized cross sec-

tion and they are strongly dependent on º and Q 2 inducing a

large correlation between the parameters of the fit [3]. They

are usually neglected in the polarization ratio.

In the present kinematics and for the conditions of JLab

experiments, the corrections needed for present experi-

ments should go beyond the lowest order of perturbation

theory, using leading logarithmic approximation and be-

yond. Radiative corrections traditionally applied are pro-

portional to ln ( ) / ln ( / )�E E Q m� 2 2 , where E is the

laboratory beam energy, and �E is the maximum energy of

the undetected photon. In recent experiments E is large and

the experimental resolution is very good (allowing one to

reduce �E). Therefore, this term becomes sizable and one

cannot safely neglect higher order corrections. A complete

calculation of radiative corrections should take into account

consistently all different terms which contribute at all orders

(including the two-photon exchange contribution) and their

interference.

Firstly we did an exact calculation of the two-photon

box, in a pure QED case, for the elastic interaction of the

electron with a muon, and in the crossed channel [4]. The re-

sults showed that this term is small, of the order of 1%, and

constitutes an upper limit for the proton case. Then we ap-

plied the structure function method to polarized and unpo-

larized electron proton scattering. Such a method, devel-

oped by E. A. Kuraev and V. S. Fadin in 1985 [5] is a

powerful tool to calculate radiative corrections at any order,

for the electron vertex.
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÷àëüíîãî ýëåêòðîíà, ôóíêöèè ôðàãìåíòàöèè ðàññåÿííî-

ãî ýëåêòðîíà è æåñòêîãî ïîäïðîöåññà. Íåëèäèðóþùèå

ñëàãàåìûå ó÷èòûâàþòñÿ ïðè ïîìîùè ââåäåíèÿ òàê íà-

çûâàåìîãî Ê-ôàêòîðà. Âñå ýòè ïîïðàâêè çàâèñÿò îò âå-

ëè÷èíû ïîëÿðèçàöèè ïðîìåæóòî÷íîãî ôîòîíà º è èçìå-

íÿþò íàêëîí è ñìåùåíèå ëèíåéíîé çàâèñèìîñòè ñå÷å-

íèÿ îò º, òàêèì îáðàçîì ðåøàÿ ïðîáëåìó ðàçëè÷èÿ

ïîëÿðèçàöèîííîãî è íåïîëÿðèçàöèîííîãî ýêñïåðèìåí-

òîâ. Ïðèìå÷àòåëüíî, ÷òî â ñëó÷àå ïîëÿðèçàöèîííîãî

ýêñïåðèìåíòà ïîïðàâêè äàþò íåçíà÷èòåëüíîå ñìåùåíèå

ýêñïåðèìåíòàëüíûõ äàííûõ. Âêëàä æå äâóõôîòîííîãî

îáìåíà â ðàññìàòðèâàåìûõ êèíåìàòè÷åñêèõ îáëàñòÿõ íå

ïðåâûøàåò 1 % è íå ìîæåò îáúÿñíèòü ðàçëè÷èå äàííûõ.

Ïîëó÷åííûå ðåçóëüòàòû òàêæå ïîä÷åðêèâàþò òî÷-

íîñòü èçìåðåíèÿ ôîðìôàêòîðîâ ïðè ïîìîùè ïîëÿðèçà-

öèîííîãî ìåòîäà ïðè áîëüøèõ ïåðåäàííûõ èìïóëüñàõ è

åùå ðàç ïîêàçûâàþò âàæíîñòü ó÷åòà ýëåêòðîìàãíèòíûõ

ðàäèàöèîííûõ ïîïðàâîê â áóäóùèõ ïîñòàíîâêàõ ïðåöè-

çèîííûõ ýêñïåðèìåíòîâ.
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The cross section can be expressed in terms of structure

functions of the initial electron and of the fragmentation

function of the scattered electron energy fraction. The terms

of the order of � �/ are expressed as a K factor, which in-

cludes non-leading contributions arising from the electron

block, from proton emission and from two-photon ex-

change. We showed that such corrections have the neces-

sary size and º dependence to change the slope of the unpo-

larized cross section and solve the discrepancy between the

two sets of data. We also showed that the correction to the

polarization ratio is small, in the considered region. The two

photon contribution is very small, in the relevant kinemati-

cal range, of the order of 1%, and it cannot be the explana-

tion of the discrepancy between the polarized and unpolar-

ized data.

These results are especially important as they confirm

that the extraction of electromagnetic form factors from po-

larization measurement is more reliable at large Q 2. More-

over, they underline the large role played by higher order

QED corrections which will have to be taken into account

for all forthcoming exclusive experiments at high energy.
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Çíà÷åíèå îòíîøåíèÿ ôîðìôàêòîðîâ ïðè ðàçëè÷íûõ Q2. Äàí-

íûå èç ýêñïåðèìåíòà ïî ìåòîäèêå Ðîçåíáëþòà äî (íåçàêðà-

øåííûå ñèìâîëû) è ïîñëå (çàêðàøåííûå ñèìâîëû) ó÷åòà ðà-

äèàöèîííûõ ïîïðàâîê. Äàííûå ïîëÿðèçàöèîííîãî ìåòîäà

îáîçíà÷åíû ïðè ïîìîùè çâåçäî÷åê

Q2-dependence of the form factors ratio. Data from Rosenbluth

method before (open symbols) and after (solid symbols) applying

radiative corrections with the structure function method. Data

from polarization method are also shown (stars). The line is a fit to

the polarization data
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Ñ. È. Òþòþííèêîâ, Â. Â. Åôèìîâ

EXAFS-ñïåêòðîñêîïèÿ — ìåòîä èññëåäîâàíèÿ
ëîêàëüíîé àòîìíîé è ýëåêòðîííîé ñòðóêòóðû
òâåðäîãî òåëà

EXAFS-ñïåêòðîñêîïèÿ (ìåæäóíàðîäíûé òåðìèí

Extended X-ray Absorption Fine Structure), ñôîðìèðîâàâ-

øàÿñÿ êàê íîâûé ìåòîä ñòðóêòóðíîãî àíàëèçà â ñåðåäè-

íå 1970-õ ãã., ñòàëà ñåé÷àñ îäíèì èç òðàäèöèîííûõ ìå-

òîäîâ èññëåäîâàíèÿ àòîìíîé ñòðóêòóðû âåùåñòâà, êîòî-

ðûé äàåò âîçìîæíîñòü îïðåäåëèòü ëîêàëüíóþ àòîìíóþ

è ýëåêòðîííóþ ñòðóêòóðû ïîãëîùàþùèõ àòîìîâ â ìàòå-

ðèàëîâåäåíèè, ôèçèêå, õèìèè, áèîëîãèè, ãåîôèçèêå.

Áûñòðûé ïðîãðåññ ìåòîäà EXAFS-ñïåêòðîñêîïèè

îáóñëîâëåí ïîÿâëåíèåì ïî âñåìó ìèðó áîëüøîãî ÷èñëà

ñèíõðîòðîííûõ èñòî÷íèêîâ. EXAFS-ñïåêòðîñêîïèÿ ïî-

çâîëÿåò ïîëó÷èòü èíôîðìàöèþ, ñóùåñòâåííî äîïîëíÿ-

þùóþ ðåçóëüòàòû äðóãèõ ýêñïåðèìåíòàëüíûõ ìåòîäîâ,

òàêèõ êàê äèôðàêöèÿ íåéòðîíîâ è ðåíòãåíîâñêîå èçëó-

÷åíèå, ðåíòãåíîâñêàÿ ôîòîýëåêòðîííàÿ è ýìèññèîííàÿ

ñïåêòðîñêîïèÿ. Ìåòîäàìè EXAFS-ñïåêòðîñêîïèè âû-

ïîëíåí áîëüøîé îáúåì âàæíûõ â ïðèêëàäíîì îòíîøå-

íèè èññëåäîâàíèé àòîìíîãî ñòðîåíèÿ óëüòðàìåëêî-

äèñïåðñíûõ êàòàëèòè÷åñêè àêòèâíûõ ÷àñòèö ñ ðàçìåðà-

ìè ïîðÿäêà íåñêîëüêèõ íàíîìåòðîâ, èçó÷àòü êîòîðûå

òðàäèöèîííûìè ìåòîäàìè êðàéíå ñëîæíî. Îñíîâíûìè

ïðåèìóùåñòâàìè EXAFS-ñïåêòðîñêîïèè ÿâëÿþòñÿ: èç-

áèðàòåëüíîñòü ïî òèïó õèìè÷åñêîãî ýëåìåíòà, ïîçâîëÿ-

þùàÿ ïîëó÷àòü èíôîðìàöèþ î ïàðíûõ è ìíîãîàòîìíûõ

ôóíêöèÿõ ðàñïðåäåëåíèÿ äëÿ ëîêàëüíîãî îêðóæåíèÿ êà-

æäîãî èç ýëåìåíòîâ èññëåäóåìîãî ìàòåðèàëà; ÷óâñòâè-

òåëüíîñòü ê ïàðöèàëüíûì ïëîòíîñòÿì ñâîáîäíûõ ñîñòî-

ÿíèé âáëèçè óðîâíÿ Ôåðìè; âûñîêàÿ êîíöåíòðàöèîííàÿ

÷óâñòâèòåëüíîñòü (äî 10�100 ÷àñòèö/ìîëü) è îòíîñè-

òåëüíî ìàëîå âðåìÿ ðåãèñòðàöèè ýêñïåðèìåíòàëüíûõ
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S. I. Tiutiunnikov, V. V. Efimov

EXAFS Spectroscopy: A Method of Investigation
of Solid-Body Local Atomic and Electronic
Structure

EXAFS (Extended X-ray Absorption Fine Structure)

spectroscopy, which formed as a new method of structural

analysis in the mid-1970s, has become now one of the tradi-

tional methods of investigation of the atomic structure of

matter, providing a possibility to determine the local atomic

and electronic structures of absorbing atoms in physics,

chemistry, metallurgy, biology and geophysics. A rapid

progress of the EXAFS-spectroscopy method has been

caused by the appearance of numerous synchrotron sources.

The EXAFS spectroscopy provides information apprecia-

bly supplementing the results of other experimental meth-

ods, such as neutron and X-ray diffraction, X-ray photoelec-

tron and emission spectroscopy. EXAFS-spectroscopy

methods have been implemented in a wide range of impor-

tant applied studies of atomic structure of ultra small-dis-

persed catalytically active particles with a typical size of a

few nanometers. These investigations are extremely diffi-

cult to carry out using traditional methods. The main advan-

tages of the EXAFS spectroscopy are: selectivity with re-

spect to the type of chemical element, which allows us to ob-

tain the information about pair and multi-atom distribution

functions for local environments of each element in the ma-

terial during measurement; sensitivity to partial densities of

free states near the Fermi level; high concentration sensitivi-
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ñïåêòðîâ (îò ìèëëèñåêóíä äî äåñÿòêîâ ìèíóò) ïðè èñ-

ïîëüçîâàíèè ñèíõðîòðîííîãî èçëó÷åíèÿ (ÑÈ); ìàëûé

òðåáóåìûé îáúåì îáðàçöà (îáû÷íî äîñòàòî÷íî ìåíåå

30 ìã/ñì 2). Ýòè ïðåèìóùåñòâà äåëàþò èñïîëüçîâàíèå

EXAFS-ñïåêòðîñêîïèè îñîáåííî ïðèâëåêàòåëüíûì â

èçó÷åíèè êðèñòàëëè÷åñêèõ è íåóïîðÿäî÷åííûõ (àìîðô-

íûõ, ñòåêëîîáðàçíûõ, æèäêèõ è ãàçîîáðàçíûõ) ìíîãî-

êîìïîíåíòíûõ ìàòåðèàëîâ, à òàêæå ïðè ïðîâåäåíèè in

situ èññëåäîâàíèé äèíàìè÷åñêèõ ïðîöåññîâ (ôàçîâûõ

ïåðåõîäîâ, õèìè÷åñêèõ ðåàêöèé).

Ðåíòãåíîâñêàÿ ñïåêòðîñêîïèÿ ïîãëîùåíèÿ îñíîâà-

íà íà âçàèìîäåéñòâèè ïàäàþùåãî èçëó÷åíèÿ ñ òâåðäûì

òåëîì. Îñíîâíûìè ýëåìåíòàðíûìè ïðîöåññàìè, âîçíè-

êàþùèìè ïðè ïðîõîæäåíèè èçëó÷åíèÿ ÷åðåç âåùåñòâî,

ÿâëÿþòñÿ ôîòîýìèññèÿ, ôîòîýëåêòðîííîå ïîãëîùåíèå,

êîìïòîíîâñêîå ðàññåÿíèå, óïðóãîå ðàññåÿíèå, ðîæäåíèå

ïàð. Îíè ïðèâîäÿò ê òîìó, ÷òî èíòåíñèâíîñòü ïðîøåä-

øåãî ñêâîçü îáðàçåö ðåíòãåíîâñêîãî èçëó÷åíèÿ îñëà-

áëÿåòñÿ â ñîîòâåòñòâèè ñ ýêñïîíåíöèàëüíûì çàêîíîì

I I tx � �0 exp ( )
 .

Ìàòåìàòè÷åñêèì îïèñàíèåì ïðîöåññà ïîãëîùåíèÿ

äëÿ äèñêðåòíîãî ðàñïðåäåëåíèÿ àòîìîâ ðàññåèâàòåëÿ

ÿâëÿåòñÿ EXAFS-ôóíêöèÿ:

� �( ) ( ) sin ( ( )),

( ) ( ) exp (
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k 2 2	 ),
(1)

ãäå F k f k Rj j( ) ( ) exp( / )� �2 � , R j — ðàññòîÿíèå äî

j-é êîîðäèíàöèîííîé ñôåðû, N j — ÷èñëî àòîìîâ â j-é

êîîðäèíàöèîííîé ñôåðå, � — ñðåäíÿÿ äëèíà ñâîáîäíîãî

ïðîáåãà ýëåêòðîíîâ.

Ôàçà ðàññåÿíèÿ îïðåäåëÿåòñÿ âûðàæåíèåì � j k( ) �
� � �2kR k kj j j� ( ) ( )� , ãäå � j k( ) — ôàçîâûé ñäâèã,

îïðåäåëÿåìûé çàðÿäîì àòîìà ðàññåèâàòåëÿ; � j — ôàçî-

âûé ñäâèã, âîçíèêàþùèé çà ñ÷åò êîìïëåêñíîãî çíà÷åíèÿ

àìïëèòóäû ðàññåÿíèÿ ýëåêòðîíîâ íàçàä f kj ( , )� �
�| ( , )|exp{ ( )}f k i kj j� � .

Ìíîæèòåëü exp( )�2 2 2k 	 â (1), èçâåñòíûé êàê ôàê-

òîð Äåáàÿ–Âàëëåðà, ó÷èòûâàåò âêëàä ñðåäíåêâàäðàòè÷-

íîãî îòêëîíåíèÿ ìåæàòîìíîãî ðàññòîÿíèÿ îò ñðåäíåé

âåëè÷èíû ïðè òåïëîâûõ êîëåáàíèÿõ.

Â íàñòîÿùåå âðåìÿ â ÎÈßÈ ñîâìåñòíî ñ Èíñòèòó-

òîì ôèçèêè òâåðäîãî òåëà è ïîëóïðîâîäíèêîâ (Ìèíñê)

ïðîâîäèòñÿ èññëåäîâàíèå òðàíñôîðìàöèè ëîêàëüíîé

àòîìíîé è ýëåêòðîííîé ñòðóêòóðû â êîáàëüòèòíûõ ñî-

åäèíåíèÿõ La1�xSr xCoO 3 (x � �0 0 5, ). Ñèíòåçèðîâà-
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ty (up to1 100� particles/mole) and relatively low spectrum

detection time (from millisecond up to ten minutes) using

synchrotron radiation; small sample sizes required (less

than 30 mg/cm 2 is sufficient). These advantages give us an

opportunity to use the EXAFS spectroscopy especially for

studies of crystalline and disordered (amorphous, glasslike,

liquid, and gaseous) multicomponent materials and also in

situ studies of dynamical processes (phase transitions,

chemical reactions).

X-ray absorption spectroscopy is based on interaction

of incoming radiation with a solid body. The general ele-

mentary processes accompanying the passage of radiation

through matter are photon emission, photoelectric ab-

sorption, Compton scattering, elastic scattering, and pair

production. These processes lead to the exponential loss

of the transmitted beam passing through a sample:

I I tx � �0 exp ( )
 .

The absorption process in case of a discrete distribution

of scattered atoms is mathematically described by the EX-

AFS function:

� �( ) ( ) sin ( ( )),

( ) ( ) exp(

k A k kR k

A k
N

kR
F k

j j j

j

j

j

j

� �

� �

� 2

2
2

k 2 2	 ),
(1)

where F k f k Rj j( ) ( ) exp( / )� �2 � ; R j is a distance to the

coordination sphere j; N j is a number of atoms in the coor-

dination sphere j; � is the electron mean free path. The scat-

tering phase is determined by � �j j jk kR k( ) ( )� � �2

�� j k( ), where � j k( ) is a phase shift determined by the

charge of the scattered atom, and � j is a phase shift caused

by the complex value of the electron backscattering ampli-

tude f k f k i kj j j( , ) | ( , )|exp{ ( )}� �� � .

The factor exp( )�2 2 2k 	 in (1), known as the Debye–

Waller factor, accounts for the mean-square displacement of

interatomic distance from the average value at the thermal

vibration.

A series of studies dedicated to the transformation of

local atomic and electronic structure in cobaltite compounds

La1�xSr xCoO 3 (x � �0 0 5. ) is being presently carried out

at JINR jointly with the Minsk Institute of Solid State and

Semiconductor Physics. The work is being carried out in
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íèå íåîáõîäèìûõ îáðàçöîâ îñóùåñòâëÿåòñÿ áåëîðóñ-

ñêèìè êîëëåãàìè [1].

Â ïîñëåäíèå ãîäû èíòåðåñ ê ïåðîâñêèòîïîäîáíûì

êîáàëüòèòàì ðåçêî âîçðîñ â ñâÿçè ñ îáíàðóæåíèåì â

ýòèõ ñîåäèíåíèÿõ ýôôåêòà ãèãàíòñêîãî ìàãíèòîñîïðî-

òèâëåíèÿ è íåêîòîðûõ äðóãèõ óíèêàëüíûõ ìàãíèòíûõ è

òðàíñïîðòíûõ ñâîéñòâ, à òàêæå áëàãîäàðÿ âîçìîæíîñòè

ïðàêòè÷åñêîãî ïðèìåíåíèÿ [1, 2].

Äëÿ îáúÿñíåíèÿ ïðèðîäû ïåðåõîäîâ ìåòàëë–äè-

ýëåêòðèê è äèàìàãíåòèê–ïàðàìàãíåòèê–ôåððîìàãíåòèê

(íàïðèìåð, ïðè çàìåùåíèè La íà Sr) áûëè ïðåäëîæåíû

ðàçëè÷íûå ãèïîòåçû: äâîéíîãî îáìåíà, ñóïåðîáìåíà,

òåîðèÿ «áëóæäàþùåãî ýëåêòðîíà». Âñå ýòè ãèïîòåçû áà-

çèðóþòñÿ íà ðàçëè÷íûõ ìîäåëÿõ ïîâåäåíèÿ êîáàëüòà,

êîòîðûé ïðèñóòñòâóåò â ýòèõ ñîåäèíåíèÿõ â ðàçíûõ âà-

ëåíòíûõ ñîñòîÿíèÿõ (ñ âàëåíòíîñòüþ 3 èëè 4) è â

ðàçíûõ ñïèíîâûõ ñîñòîÿíèÿõ (íèçêî-, ïðîìåæóòî÷íî- è

âûñîêîñïèíîâîì).

Ýêñïåðèìåíòû ïî èçìåðåíèþ ðåíòãåíîâñêèõ ñïåê-

òðîâ ïîãëîùåíèÿ (EXAFS- è XANES-îáëàñòè) íà

K -êðàå Ñî (EK � 7709 ýÂ) ïðîâåäåíû â Ãàìáóðãñêîì

öåíòðå ñèíõðîòðîííûõ èññëåäîâàíèé â ðàìêàõ ñîãëàøå-

íèÿ ìåæäó ëàáîðàòîðèåé HASYLAB (DESY) è Êóð÷à-

òîâñêèì öåíòðîì ñèíõðîòðîííîãî èçëó÷åíèÿ è íàíîòåõ-

íîëîãèé áëàãîäàðÿ àêòèâíîé ïîìîùè äèðåêòîðà öåíòðà

Ì. Â. Êîâàëü÷óêà è åãî ïåðâîãî çàìåñòèòåëÿ Â. Ë. Àêñå-

íîâà.
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collaboration with Belarussian colleagues involved in the

synthesis of the samples [1].

Interest in the study of perovskite-like cobaltites has

quickened in the past few years because of the discovery of

the giant magnetoresistive effect and several other unique

magnetic and transport properties in these compounds and

also due to the possibilities of practical applications [1, 2].

Various hypotheses have been proposed for an explana-

tion of the nature of metal–dielectric and diamagnetic–para-

magnetic–ferromagnetic transitions (for example, in the

case of substitution of Sr for La), including double ex-

change, superexchange, and the theory of the «wandering

electron». All these hypotheses are based on models of exis-

tence of different valence states of cobalt ions (3 or 4) and

also these spin states (low-, intermediate- or high-spin

states).

The study dedicated to the measurement of X-ray ab-

sorption spectra (EXAFS and XANES regions) at the Co

K -edge (EK � 7709 eV) was carried out at the Hamburg

synchrotron radiation facility in the framework of an agree-

ment between the HASYLAB (DESY) and the Kurchatov

Centre for Synchrotron Radiation and Nanotechnology

(KCSRN), owing to the active support of KCSRN Director

M. V. Kovalchuk and Deputy Director V. L. Aksenov.

The growing role of synchrotron radiation studies in

condensed matter physics and also the start of the Sibir-2 ra-

diation source at the KCSRN led JINR to the necessity of

construction of EXAFS-spectroscopy facility [3]. EXAFS

station at KCSRN was created, and the first results were ob-
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Ðèñ. 1. Ñòàíöèÿ ýíåðãîäèñïåðñèîííîé EXAFS-ñïåêòðîñêîïèè â Êóð÷àòîâñêîì öåíòðå ñèíõðîòðîííîãî èçëó÷åíèÿ è íàíîòåõíîëîãèé

Fig. 1. The station for energy dispersive EXAFS spectroscopy at the Kurchatov Centre for Synchrotron Radiation and Nanotechnology



Âîçðàñòàþùàÿ ðîëü èñïîëüçîâàíèÿ ñèíõðîòðîííî-

ãî èçëó÷åíèÿ â ôèçèêå êîíäåíñèðîâàííûõ ñðåä, à òàêæå

çàïóñê â Êóð÷àòîâñêîì öåíòðå ñèíõðîòðîííîãî èçëó÷å-

íèÿ è íàíîòåõíîëîãèé ñïåöèàëèçèðîâàííîãî èñòî÷íèêà

ÑÈ «Ñèáèðü-2» ïðèâåëè ÎÈßÈ ê íåîáõîäèìîñòè ñîçäà-

íèÿ óñòàíîâêè â îáëàñòè EXAFS-ñïåêòðîñêîïèè [3].

Â êîíöå ìàðòà 2007 ã. áûë îñóùåñòâëåí åå ôèçè÷åñêèé

çàïóñê, ïîëó÷åíû ïåðâûå ðåçóëüòàòû. Íà ðèñ. 1 ïðåäñòà-

âëåíà ôîòîãðàôèÿ ñòàíöèè ýíåðãîäèñïåðñèîííîé

EXAFS-ñïåêòðîñêîïèè. Îòëè÷èòåëüíîé îñîáåííîñòüþ

äàííîé óñòàíîâêè ÿâëÿåòñÿ òî, ÷òî îíà ïîçâîëÿåò ïðîâî-

äèòü èçìåðåíèÿ ñïåêòðîâ ïîãëîùåíèÿ çà î÷åíü êîðîòêîå

âðåìÿ — ìåíüøå 10�3 ñ â îòëè÷èå îò êëàññè÷åñêèõ

ñòàíöèé ñî âðåìåíåì ~ 10 103 4� ñ. Áëàãîäàðÿ ýòîìó îò-

êðûâàåòñÿ âîçìîæíîñòü èññëåäîâàòü äèíàìè÷åñêèå

ïðîöåññû, ïðîèñõîäÿùèå ïðè âíåøíåì âîçäåéñòâèè.

Äëÿ ðåøåíèÿ ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ çàäà÷ â

îáëàñòè íàíîñòðóêòóðíûõ èññëåäîâàíèé ýòà ñòàíöèÿ

áóäåò èãðàòü êëþ÷åâóþ ðîëü.

Ïî ïëàíèðóåìûì èññëåäîâàíèÿì ïîëó÷åíà ïîä-

äåðæêà ñî ñòîðîíû ÎÈßÈ è Áåëîðóññêîãî ôîíäà ôóíäà-

ìåíòàëüíûõ èññëåäîâàíèé.

Íà ðèñ. 2 ïðåäñòàâëåí ôóðüå-îáðàç ýêñïåðèìåí-

òàëüíîé ôóíêöèè EXAFS �( )k k 2 äëÿ La1�xSr xCoO 3

(x � 0 0, è 0,5).

Ïåðâàÿ êîîðäèíàöèîííàÿ ñôåðà îêðóæåíèÿ êîáàëü-

òà ñôîðìèðîâàíà øåñòüþ àòîìàìè êèñëîðîäà, ðàñïîëî-

æåííûìè íà ðàññòîÿíèè 1,93 � îò êîáàëüòà. Ýòî ðàññòî-

ÿíèå õîðîøî ñîãëàñóåòñÿ ñ íåéòðîíîãðàôè÷åñêèìè äàí-

íûìè, ïîëó÷åííûìè íà ôóðüå-äèôðàêòîìåòðå âûñîêîãî

ðàçðåøåíèÿ íà èìïóëüñíîì ðåàêòîðå ÈÁÐ-2 â ËÍÔ

ÎÈßÈ [4]. Ãðóïïà ïèêîâ â äèàïàçîíå 2,2–4,3 � ñîîòâåò-

ñòâóåò ÷åòûðåì âêëàäàì: 1) ïðîöåññàì ìíîãîêðàòíîãî

ðàññåÿíèÿ îò ïåðâîé ñôåðû, êîòîðûìè ìû ïðåíåáðåãàåì

â äàííîì àíàëèçå; 2) âîñüìè àòîìàì La/Sr, ðàñïîëîæåí-
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tained at the end of March 2007. A view of the EXAFS-

spectroscopy station is presented in Fig. 1. A specific fea-

ture of the EXAFS spectrometer is its ability to carry out

measurements of EXAFS spectra for a very short time scale

of less than 10�3 s, in contrast to the classical stations with a

time of the order of 10 103 4� s. This feature allows us to

study the dynamical processes occurring during external ac-

tion. This station is going to play a key role for fundamental

and applied research in the field of nanostructure studies.

The planned investigations have been supported by

JINR and the Belarussian Foundation for Basic Research.

A Fourier transform of the experimental EXAFS func-

tion �( )k k 2 for La1�xSr xCoO 3 (x � 0 0. and 0.5) is pre-

sented in Fig. 2. The first coordination sphere of cobalt is

formed by six oxygen atoms located at a distance of 1.93 �.

The measured distance is in good agreement with the neu-

tron diffraction data obtained by a high-resolution Fourier

diffractometer at the IBR-2 pulse reactor at DLNP, JINR [4].

A group of peaks in the range of 2.2–4.3 � corresponds to

four contributions: (1) multiple scattering processes of the

first sphere which are neglected in the current analysis;

(2) the eight La/Sr atoms located in the second coordination

sphere; (3) the six cobalt atoms in the third sphere, and mul-

tiple scattering signals from Co–O–Co chains; (4) the 24

oxygen atoms in the fourth sphere. A preliminary quantita-

tive analysis was carried out for the first coordination sphere

in the distance interval R �0.8–2.0 � on the basis of a sim-

plified model including a set of theoretically calculated scat-

tering paths corresponding to the space group R-3ñ [5].

The calculations of the EXAFS spectra showed that the

substitution of Sr 2� for La 3� in the La1�xSr xCoO 3 leads

to a small increase of the Ñî–Î distance and an increase of

the Debye–Waller thermal factor. The latter result is obvi-

ously related to an increase in the degree of local disorder-

ing resulting in the difference between the radii of Sr and Ba
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Ðèñ. 2. Ôóðüå-ïðåîáðàçîâàíèå EXAFS-ñïåêòðîâ �( )k k2

K-êðàÿ ïîãëîùåíèÿ êîáàëüòà â La1�xSrxCoO3

Fig. 2. Fourier transform of the EXAFS spectra �( )k k2 at the Co

K-edge for the La1�xSrxCoO3



íûì âî âòîðîé êîîðäèíàöèîííîé ñôåðå; 3) øåñòè àòî-

ìàì êîáàëüòà â òðåòüåé ñôåðå, à òàêæå ñèãíàëàì ìíîãî-

êðàòíîãî ðàññåÿíèÿ îò öåïî÷åê Co–O–Co; 4) 24 àòîìàì

êèñëîðîäà â ÷åòâåðòîé ñôåðå. Ïðåäâàðèòåëüíûé êîëè-

÷åñòâåííûé àíàëèç áûë âûïîëíåí äëÿ ïåðâîé êîîðäèíà-

öèîííîé ñôåðû â èíòåðâàëå ðàññòîÿíèé R �0,8–2,0 �

íà îñíîâå óïðîùåííîé ìîäåëè, âêëþ÷àþùåé íàáîð òå-

îðåòè÷åñêè ðàññ÷èòàííûõ ïóòåé ðàññåÿíèÿ, ñîîòâåò-

ñòâóþùèõ ïðîñòðàíñòâåííîé ãðóïïå R-3ñ [5].

Ðàñ÷åòû EXAFS-ñïåêòðîâ ïîêàçàëè, ÷òî çàìåíà

La 3� íà Sr 2� â La1�xSr xCoO 3 ïðèâîäèò ê íåáîëüøîìó

óâåëè÷åíèþ ðàññòîÿíèÿ Ñî–Î, à òàêæå ðîñòó òåïëîâîãî

ôàêòîðà Äåáàÿ–Âàëëåðà. Ïîñëåäíåå, î÷åâèäíî, ñâÿçàíî

ñ óâåëè÷åíèåì ñòåïåíè ëîêàëüíîãî ðàçóïîðÿäî÷åíèÿ,

îáóñëîâëåííîãî ðàçíèöåé èîííûõ ðàäèóñîâ Sr è Ba.

Êðîìå òîãî, ýôôåêò ñîïðîâîæäàåòñÿ íåêîòîðûì èçìåíå-

íèåì ôîðìû âòîðîãî ïèêà (ðèñ. 2), ÷òî ñâÿçàíî, ãëàâíûì

îáðàçîì, ñ ñóùåñòâåííûì ðàçëè÷èåì â àìïëèòóäå è ôàçå

îáðàòíîãî ðàññåÿíèÿ ôîòîýëåêòðîíà èîíàìè ëàíòàíà è

ñòðîíöèÿ.

Íà ðèñ. 3 ïðåäñòàâëåíû ãðàôèêè, èëëþñòðèðóþùèå

ïîâåäåíèå îêîëîïîðîãîâîé ñòðóêòóðû ðåíòãåíîâñêîãî

ñïåêòðà ïîãëîùåíèÿ (X-ray Absorption Near Edge Struc-

ture, èëè XANES) òâåðäûõ ðàñòâîðîâ La1�xSr xCoO 3 îò

x � 0 0, äî x � 0 5, . Â îáëàñòè êðàÿ ïîãëîùåíèÿ ìîæíî

âûäåëèòü ÷åòûðå îñîáåííîñòè, êîòîðûå èíòåðïðåòèðó-

þòñÿ êàê ïåðåõîäû âîçáóæäàåìîãî ñ 1s-óðîâíÿ êîáàëüòà

ôîòîýëåêòðîíà íà ñâÿçàííûå ñîñòîÿíèÿ è ïðîöåññû åãî

ðàññåÿíèÿ íà ëîêàëüíîì îêðóæåíèè. Îñîáåííîñòü, ðàñ-

ïîëîæåííàÿ ïåðåä îñíîâíûì êðàåì ïîãëîùåíèÿ (ðèñ. 3,

âñòàâêà, E ~ 7709 ýÂ), ñîîòâåòñòâóåò ïåðåõîäó 1 3s d� .

Îòìåòèì, ÷òî ñîñòîÿíèÿ 3d ðàñùåïëåíû îêòàýäðè÷å-

ñêèì ïîëåì êðèñòàëëè÷åñêîé ðåøåòêè íà t g2 - è eg -ïîä-

óðîâíè. Äàëüíåéøåå ðàñùåïëåíèå 3d-óðîâíÿ òàêæå ñâÿ-

çûâàþò ñ ïðèñóòñòâóþùèìè èñêàæåíèÿìè ßíà–Òåéëå-

ðà. Â äèïîëüíîì ïðèáëèæåíèè ïåðåõîä 1 3s d� â

ïðàâèëüíîì îêòàýäðå ÿâëÿåòñÿ çàïðåùåííûì (âûäåëåí
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ions. Besides, this effect is accompanied by a variation of

the shape of the second peak (Fig. 2), which is mainly asso-

ciated with a considerable difference of the amplitudes and

phases of backscattering photoelectron from lanthanum and

strontium ions.

Figure 3 presents the behaviour of X-ray absorption

near-edge structure (XANES) of the solid solutions

La1�xSr xCoO 3 with x �0.0–0.5. Four features are ob-

served at the absorption edge, which are interpreted as pho-

toelectron transitions from the cobalt1s level to bound states

and photoelectron scattering processes on its local environ-

ment. Pre-edge peak located in front of the main absorption

edge (inset of Fig. 3, at E ~ 7709 eV) corresponds to the

1 3s d� transition. It should be noted that the 3d states are

split into t g2 and eg sublevels by the octahedral field of the

lattice. An additional splitting of the 3d level is associated

with Yahn–Teller distortions. The 1 3s d� transition in a

regular octahedron is forbidden in the dipole approxima-

tion. As a result, the pre-edge peak has very small intensity

(see inset in Fig. 3) and relates to both small distortions of

the octahedral structure within the first coordination shell

and an admixture of oxygen 2p levels. The main maximum

at E0 7726~ eV results in an allowed transition

1 4s p� [Co] + 2p[O]. In the formalism of multiple scatter-

ing, this peak corresponds to the resonant scattering of a

photoelectron by the oxygen atoms in the first coordination

shell. The bends after the main transition are probably asso-

ciated with the resonant scattering of the oxygen atoms in

the third and the first coordination spheres.

The work is supported by the Russian and the Belarus-

sian Foundations for Basic Research, project

No. 06-02-81038-Bel_a.
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Ðèñ. 3. XANES -ñïåêòðû K-êðàÿ ïîãëîùåíèÿ êîáàëüòà äëÿ

La1�xSrxCoO3 (x � �0 0 0 5, , )

Fig. 3. XANES spectra at the Co K-edge for the La1�xSrxCoO3
(x � �00 05. . ). Inset: the pre-edge region
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íà ðèñ. 3), ïîýòîìó åãî èíòåíñèâíîñòü

î÷åíü ìàëà è ñâÿçàíà ñ íåçíà÷èòåëüíû-

ìè èñêàæåíèÿìè îêòàýäðà ïåðâîé êî-

îðäèíàöèîííîé ñôåðû êîáàëüòà è ïîä-

ìåøèâàíèåì 2 p-ñîñòîÿíèé êèñëîðîäà.

Îñíîâíîé ìàêñèìóì ñ E0 7726~ ýÂ

ñîîòâåòñòâóåò ðàçðåøåííîìó ïåðåõîäó

1 4s p� [Co] + 2p[O]. Â ôîðìàëèçìå

ìíîãîêðàòíîãî ðàññåÿíèÿ ýòîò ïèê îò-

âå÷àåò ðåçîíàíñíîìó ðàññåÿíèþ ôîòî-

ýëåêòðîíà àòîìàìè êèñëîðîäà â ïåðâîé

êîîðäèíàöèîííîé ñôåðå. Ïåðåãèáû,

ðàñïîëîæåííûå çà îñíîâíûì ïåðåõî-

äîì, ñîîòâåòñòâóþò ðåçîíàíñíîìó ðàñ-

ñåÿíèþ ôîòîýëåêòðîíà àòîìàìè êè-

ñëîðîäà â òðåòüåé è ïåðâîé êîîðäèíà-

öèîííûõ ñôåðàõ.

Âûïîëíåííàÿ ðàáîòà ïîääåðæàíà

Ðîññèéñêèì è Áåëîðóññêèì ôîíäàìè

ôóíäàìåíòàëüíûõ èññëåäîâàíèé, ïðî-

åêò ¹ 06-02-81038-Áåë_à.

26-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé

ôèçèêå ñîñòîÿëàñü 12–13 àïðåëÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåññî-

ðà Â. Ãðàéíåðà.

×ëåíû ÏÊÊ çàñëóøàëè îò÷åò î âûïîëíåíèè ðåêîìåíäàöèé 25-é ñåññèè
ÏÊÊ, èíôîðìàöèþ î ðåçîëþöèè 101-é ñåññèè Ó÷åíîãî ñîâåòà (ÿíâàðü
2007 ã.) è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ (ìàðò
2007 ã.).

ÏÊÊ âûðàçèë áëàãîäàðíîñòü ïðîôåññîðó Í. ßíåâîé çà óñïåøíóþ ðà-
áîòó â êà÷åñòâå ïðåäñåäàòåëÿ ýòîãî êîìèòåòà.

ÏÊÊ ðàññìîòðåë îò÷åòû ïî ÷åòûðåì òåìàì, çàâåðøàþùèìñÿ â 2007 ã.,
ïðîâåë ðàññìîòðåíèå òðåõ íîâûõ ïðîåêòîâ, çàñëóøàë äîêëàäû î ïðîãðàì-
ìå ìîäåðíèçàöèè öèêëîòðîííîãî êîìïëåêñà ËßÐ è î ñòàòóñå ýêñïåðèìåí-
òà NEMO. ×ëåíû ÏÊÊ çàñëóøàëè òàêæå äâà íàó÷íûõ äîêëàäà.

Ïî âñåì ðàññìîòðåííûì âîïðîñàì ÏÊÊ ïðèíÿë ñëåäóþùèå ðåêîìåí-
äàöèè.

Ïðîäëåíèå òåì, çàâåðøàþùèõñÿ â 2007 ã. «Íåéòðîííàÿ ÿäåðíàÿ
ôèçèêà –– ôóíäàìåíòàëüíûå è ïðèêëàäíûå èññëåäîâàíèÿ». ÏÊÊ îòìå-
òèë, ÷òî ýêñïåðèìåíòàëüíàÿ ïðîãðàììà, ðåàëèçîâàííàÿ â ËÍÔ â ðàìêàõ
ýòîé òåìû, çàñëóæèâàåò âûñîêîé îöåíêè. Îäíàêî äîëæíû áûòü ñîñðåäîòî-
÷åíû áîëüøèå óñèëèÿ íà ïîäãîòîâêå ýêñïåðèìåíòîâ íà óñòàíîâêå ÈÐÅÍ, à
â áóäóùåì –– íà ðåàêòîðå ÈÁÐ-2Ì. Íåîáõîäèìî èçûñêàòü äîïîëíèòåëü-
íîå ôèíàíñèðîâàíèå äëÿ ïðèîáðåòåíèÿ íîâîãî îáîðóäîâàíèÿ è çàìåíû
óñòàðåâøåãî. ÏÊÊ ïîääåðæàë ó÷àñòèå ÎÈßÈ â âûñîêîïðèîðèòåòíûõ ýêñ-
ïåðèìåíòàõ, ïðîâîäèìûõ íà íåéòðîííûõ èñòî÷íèêàõ äðóãèõ öåíòðîâ.

«Èíôîðìàöèîííîå, êîìïüþòåðíîå è ñåòåâîå îáåñïå÷åíèå äåÿòåëü-
íîñòè ÎÈßÈ». ÏÊÊ âûñîêî îöåíèë ïðîãðåññ, äîñòèãíóòûé â ÎÈßÈ, ïî ðàç-
ðàáîòêå ñåòåâûõ è êîìïüþòåðíûõ ñèñòåì è, â ÷àñòíîñòè, Grid-ñåãìåíòà.
Êà÷åñòâåííîå îáñëóæèâàíèå ñåòåé ïðåäñòàâëÿåòñÿ æèçíåííî âàæíûì äëÿ
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The 26th meeting of the Programme Advisory Committee for Nuclear

Physics was held on 12–13 April. It was chaired by Professor W. Greiner.

The PAC members were informed about the implementation of the recom-
mendations taken at the previous meeting, about the resolution of the 101st
session of the Scientific Council (January 2007) and about the decisions of the
Committee of Plenipotentiaries (March 2007 meeting).

The PAC thanked Professor N. Janeva for her successful work as Chair-
person of the PAC for Nuclear Physics.

The PAC considered four themes previously approved for completion in
2007 and three proposals of new projects, heard reports about the programme
of modernization of the FLNR cyclotron complex and about the status of the
NEMO experiment. The PAC members also heard two scientific reports.

The PAC made the following recommendations on the considered ques-
tions.

Extension of Themes Previously Approved for Completion in 2007.
«Nuclear Physics with Neutrons: Fundamental and Applied Investigations».
The PAC again highly appreciated the experimental programme realized at
FLNP within the framework of this theme. However, strong efforts should be
concentrated on the preparation of experiments at IREN and the future IBR-2M
reactor. Additional funding for new equipment and modernization of the outdat-
ed one is urgently needed. The high-priority experiments conducted at external
neutron sources were strongly encouraged.

«Information, Computer and Network Support of JINR’s Activity». The PAC
appreciated the progress made in the development at JINR of the networking
and computing system and of the Grid segment in particular. The quality of ser-
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âñåãî Èíñòèòóòà, è îíî äîëæíî ñîâåðøåíñòâîâàòüñÿ.
Ðàçðàáîòêè, êàñàþùèåñÿ èñïîëüçîâàíèÿ Grid-ñåãìåíòà
äëÿ ïàðàëëåëüíûõ ðàñ÷åòîâ çàäà÷ ïî ÿäåðíîé ôèçèêå,
ñëåäóåò àêòèâíî ïðîäîëæàòü.

«Ìàòåìàòè÷åñêàÿ ïîääåðæêà ýêñïåðèìåíòàëüíûõ
è òåîðåòè÷åñêèõ èññëåäîâàíèé, ïðîâîäèìûõ â ÎÈßÈ».
ÏÊÊ îòìåòèë ðåçóëüòàòû, ïîëó÷åííûå â ðàìêàõ ýòîé
òåìû, êàñàþùèåñÿ êàê îáùèõ ïðîáëåì, òàê è ÷àñòíûõ çà-
äà÷ ïðè ðåàëèçàöèè ÿäåðíî-ôèçè÷åñêèõ èññëåäîâàíèé,
ïðîâîäèìûõ â ëàáîðàòîðèÿõ ÎÈßÈ. Îäíàêî â õîäå äèñ-
êóññèè ñòàëî î÷åâèäíî, ÷òî ïîëåçíî ïðîÿñíèòü ñèòóàöèþ
âçàèìîäåéñòâèÿ ËÈÒ ñî âñåìè äðóãèìè ëàáîðàòîðèÿìè.

ÏÊÊ ðåêîìåíäîâàë ïðîäëèòü âñå òðè òåìû íà
2008–2010 ãã. ñ ïåðâûì ïðèîðèòåòîì.

«Ñîçäàíèå óñòàíîâêè ÈÐÅÍ (ïðîåêò ÈÐÅÍ)». ÏÊÊ
âûñîêî îöåíèë ðåçóëüòàòû ðàáîòû ñîòðóäíèêîâ ËÍÔ è

ËÔ× ïî âûïîëíåíèþ ïðîåêòà «Ñîçäàíèå óñòàíîâêè
ÈÐÅÍ» è ñ÷èòàåò ðåàëèñòè÷íûì ïðåäñòàâëåííûé íà
2007 ã. ïëàí. Êîìèòåò ðåêîìåíäîâàë çàêðûòü ýòó òåìó â
êîíöå 2007 ã., çàòåì îòêðûòü íà 2008 ã. íîâóþ òåìó «Òå-
ñòèðîâàíèå ïåðâîé ôàçû óñòàíîâêè ÈÐÅÍ» ñ ïåðâûì
ïðèîðèòåòîì ñðîêîì íà îäèí ãîä.

Ðàññìîòðåíèå íîâûõ ïðîåêòîâ. «Ïðåöèçèîííîå
èññëåäîâàíèå ðåäêèõ è çàïðåùåííûõ ðàñïàäîâ ïèîíîâ è
ìþîíîâ (ïðîåêò PEN-MEG)». ÏÊÊ çàñëóøàë ïðåäëîæå-
íèå ËßÏ îá ó÷àñòèè â äâóõ àìáèöèîçíûõ ýêñïåðèìåíòàõ

â PSI ïî èçó÷åíèþ ðàñïàäîâ � �� �� e è 
 �� �� e . Ïåð-
âûé ýêñïåðèìåíò äîëæåí îáåñïå÷èòü ïðîâåðêó óíèâåð-
ñàëüíîñòè ñëàáûõ âçàèìîäåéñòâèé â ðàñïàäå 
�e, â òî
âðåìÿ êàê ïîèñê ðàñïàäà 
 ��e íàöåëåí íà íîâóþ ôèçèêó
çà ïðåäåëàìè Ñòàíäàðòíîé ìîäåëè.

25

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACS

vice of the JINR networking is of vital importance for the
whole Institute and should be further increased. Develop-
ments concerning Grid use for distributed computing in nu-
clear physics should be vigorously pursued.

«Mathematical Support of Experimental and Theoretical
Studies Conducted by JINR». The PAC appreciated the re-
sults obtained within this theme that concern the problems
both of general interest and specific tasks and demands of
nuclear physics studies at JINR Laboratories. However, in
the discussion during the meeting it became evident that it
might be useful to corroborate more clearly the situation with
LIT in the context of interaction with all the other Labo-
ratories.

The PAC recommended extension of these three
themes for the years 2008–2010 with first priority.

«Construction of the IREN Facility (IREN Project)». The
PAC appreciated the current results obtained by FLNP and

LPP staff on the implementation of the project «Construction
of the IREN Facility» and considered the schedule as pre-
sented for 2007 to be realistic. The PAC recommended clos-
ing this theme in 2007. Then a new theme «Test of the IREN
Facility Phase I» should be opened in 2008 for one year with
first priority.

Proposals of New Projects. «Precise Investigation of
Rare and Forbidden Decays of Pions and Muons (PEN-MEG
Project)». The PAC heard the proposal of DLNP to partici-
pate in two ambitious experiments at PSI on the decays

� �� �� e and 
 �� �� e . The first experiment will provide a
precision test of 
�e universality, while the search for 
 ��e
aims at new physics beyond the Standard Model.

«Spin Physics at Storage Rings (SPRING Project)».
The PAC heard the presentation of the SPRING project on
polarization studies of the nucleon structure and meson pro-
duction in nucleon–nucleon collisions, based on single and

12–13 àïðåëÿ. 26-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé ôèçèêå

12–13 April. The 26th meeting of the JINR Programme Advisory Committee for Nuclear Physics



«Ñïèíîâàÿ ôèçèêà íà íàêîïèòåëüíûõ êîëüöàõ (ïðî-
åêò SPRING)». ÏÊÊ ðàññìîòðåë ïðîåêò SPRING ïî ïîëÿ-
ðèçàöèîííûì èññëåäîâàíèÿì ñòðóêòóðû íóêëîíà è ðî-
æäåíèÿ ìåçîíîâ â íóêëîí-íóêëîííûõ ñòîëêíîâåíèÿõ, áà-
çèðóþùèõñÿ íà èçìåðåíèÿõ îäèíî÷íîé è äâîéíîé
ïîëÿðèçàöèè íà óñòàíîâêå ANKE. Ñëåäóþùèì øàãîì áó-
äåò ïðîâåäåíèå èññëåäîâàíèé ïðè ïîäãîòîâêå ýêñïåðè-
ìåíòà ÐÀÕ â GSI, íàöåëåííîãî íà èçìåðåíèå ñòåïåíè ïî-
ëÿðèçàöèè íà ïó÷êå ïîëÿðèçîâàííûõ àíòèïðîòîíîâ ïðè
âçàèìîäåéñòâèè ñ ïðîòîíàìè.

«Ýêñïåðèìåíòàëüíîå èçó÷åíèå äèíàìèêè òåïëîâîé
ÿäåðíîé ìóëüòèôðàãìåíòàöèè (ïðîåêò «Ôàçà-3»)».
ÏÊÊ ïðèâåòñòâóåò íîâûé ïðîåêò ïî èññëåäîâàíèþ
ñâîéñòâ ðàñïàäà î÷åíü ãîðÿ÷èõ ÿäåð ñ ýíåðãèÿìè âîçáó-
æäåíèÿ îêîëî 500 ÌýÂ è ðàññìàòðèâàåò ïðåäëàãàåìûé
ìåòîä îïðåäåëåíèÿ âðåìåííîé øêàëû ýìèññèè ôðàã-
ìåíòîâ êàê øàã âïåðåä â ýòîé îáëàñòè èññëåäîâàíèé.

ÏÊÊ ðåêîìåíäîâàë îäîáðèòü ýòè ïðåäñòàâëåííûå
ïðîåêòû ñ âûñîêèì ïðèîðèòåòîì.

Ïðîãðàììà ìîäåðíèçàöèè öèêëîòðîííîãî êîì-

ïëåêñà ËßÐ. ÏÊÊ óäîâëåòâîðåí íà÷àëîì ðåêîíñòðóêöèè
öèêëîòðîíà Ó-400Ì è îæèäàåò åå ñêîðåéøåãî çàâåðøå-
íèÿ. Óñêîðåíèå íèçêîýíåðãåòè÷åñêèõ ïó÷êîâ íà Ó-400Ì
ðàñøèðèò ýêñïåðèìåíòàëüíûå âîçìîæíîñòè Ëàáîðàòî-
ðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà è ïîçâîëèò îñó-
ùåñòâèòü íåïðåðûâàåìîå ïðîâåäåíèå ýêñïåðèìåíòîâ â
òå÷åíèå ïðåäñòîÿùåé ìîäåðíèçàöèè Ó-400. ÏÊÊ ñ÷èòàåò
öåëåñîîáðàçíûì ïðîâåäåíèå ìîäåðíèçàöèè ìèêðîòðîíà
ÌÒ-25 â ñâåòå äàëüíåéøåãî ðàçâèòèÿ ïðîåêòà DRIBs-II.

Ñòàòóñ ýêñïåðèìåíòà NEMO. ÏÊÊ ñ èíòåðåñîì
çàñëóøàë äîêëàä î ïîñëåäíèõ ðåçóëüòàòàõ ýêñïåðèìåíòà
NEMO-3 ïî ïîèñêó áåçíåéòðèííîãî äâîéíîãî áåòà-ðàñïà-
äà. Âîïðîñ î ìàéîðàíîâñêîé ïðèðîäå íåéòðèíî, íàðÿäó ñ
ìàññîé íåéòðèíî, ÿâëÿåòñÿ îäíîé èç ñàìûõ âàæíûõ ïðî-
áëåì â ñîâðåìåííîé ôèçèêå ÷àñòèö, è íîâûå ðåçóëüòàòû
NEMO-3 âåñüìà àêòóàëüíû. ÏÊÊ ðåêîìåíäîâàë ïðîäîë-
æèòü ó÷àñòèå â äàííîì ýêñïåðèìåíòå.
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double polarized measurements on ANKE. In a next step,
preparatory studies will be made for the PAX experiment
aiming at transversity measurements at GSI by using polar-
ized antiprotons.

«Experimental Study of Dynamics of Thermal Nuclear
Multifragmentation (FASA-3 Project)». The PAC welcomed
the new project on investigation of the decay properties of
very hot nuclei with excitation energies around 500 MeV,
considering the proposed method to investigate the time
scales to be a relevant step forward in this field.

The PAC recommended approval of the three presented
projects with high priority.

Programme of Modernization of the FLNR Cy-
clotron Complex. The PAC appreciated the started up-
grade of the U400M cyclotron and looks forward to its rapid
realization. The acceleration of low-energy beams at U400M
will extend the experimental capabilities of the Flerov Labo-

ratory and allow an uninterrupted running of experiments
during the forthcoming modernization of U400. Timely
preparation of experimental equipment is an essential pre-
requisite for the realization of the FLNR research pro-
gramme. The PAC regards as relevant the modernization of
the MT-25 Microtron in view of the further development of the
DRIBs-II project.

Status of the NEMO Experiment. The PAC was
pleased to hear the latest results of the NEMO-3 experiment
on the search for the neutrinoless double-beta decay. The
question of Majorana nature of the neutrino, as well as neu-
trino masses, is one of the most important problems in mod-
ern particle physics, and new results of NEMO-3 are eagerly
awaited. The PAC recommended continuation of this experi-
ment.

Scientific Reports. The PAC heard with interest two
scientific reports: «Measurement of a P-odd Effect in Triton
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Íàó÷íûå äîêëàäû. ÏÊÊ ñ èíòåðåñîì çàñëóøàë
íàó÷íûå äîêëàäû: «Èçìåðåíèå Ð-íå÷åòíîãî ýôôåêòà

èñïóñêàíèÿ òðèòîíîâ â ðåàêöèè 6Li(n, �)3H», ïðåäñòà-
âëåííûé Ï. Â. Ñåäûøåâûì, è «Èññëåäîâàíèÿ ñ ðàäèîàê-
òèâíûìè ïó÷êàìè â ËßÐ», ïðåäñòàâëåííûé Ã. Ì. Òåð-
Àêîïüÿíîì.

26-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñîñòîÿ-
ëàñü 16–17 àïðåëÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåñ-
ñîðà Â. Íàâðîöèêà.

Çàìåñòèòåëü ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ ÎÈßÈ
Ä. Â. Êàìàíèí ïðîèíôîðìèðîâàë ÏÊÊ î ðåêîìåíäàöèÿõ
101-é ñåññèè Ó÷åíîãî ñîâåòà Èíñòèòóòà (ÿíâàðü 2007 ã.)
è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé
(ìàðò 2007 ã.).

Ñòàòóñ ìîäåðíèçàöèè ðåàêòîðà ÈÁÐ-2. Ãëàâ-
íûé èíæåíåð ËÍÔ À. Â. Âèíîãðàäîâ ñîîáùèë î õîäå ðà-
áîò ïî ìîäåðíèçàöèè ðåàêòîðà ÈÁÐ-2 è ïîäòâåðäèë, ÷òî
â òå÷åíèå 2007 ã. îæèäàåòñÿ ðåàëèçàöèÿ âàæíûõ ìåðî-
ïðèÿòèé â äàííîì íàïðàâëåíèè â ñîîòâåòñòâèè ñ ïëàíîì.
Îäíàêî îòñóòñòâèå äàëüíåéøåé ïîääåðæêè ñî ñòîðîíû
Ðîñàòîìà ìîæåò íåïîñðåäñòâåííûì îáðàçîì îòðàçèòüñÿ
íà ôèíàíñèðîâàíèè ðàáîò ïî èçãîòîâëåíèþ õîëîäíûõ
çàìåäëèòåëåé è ïðèâåñòè ê íåäîïóñòèìîé çàäåðæêå ýô-
ôåêòèâíîãî èííîâàöèîííîãî èñïîëüçîâàíèÿ ðåàêòîðà
ÈÁÐ-2M ñ äëèííûì èìïóëüñîì â ïðîâåäåíèè íàó÷íûõ
èññëåäîâàíèé äî 2013 ã.

ÏÊÊ îæèäàåò, ÷òî äèðåêöèè ÎÈßÈ è ËÍÔ ïðåäïðè-
ìóò âñå íåîáõîäèìûå ìåðû äëÿ ïðîäîëæåíèÿ ðàáîò ïî
ìîäåðíèçàöèè ðåàêòîðà, âêëþ÷àÿ êîìïëåêñ õîëîäíûõ
çàìåäëèòåëåé, â ñîîòâåòñòâèè ñ ïëàíîì.

Îöåíêà ïðîåêòîâ ñïåêòðîìåòðîâ äëÿ ðåàêòî-
ðà ÈÁÐ-2Ì. À. Ì. Áàëàãóðîâ ïðåäñòàâèë ðåçóëüòàòû
äåòàëüíîãî ðàññìîòðåíèÿ ïðîåêòîâ ñïåêòðîìåòðîâ äëÿ
ðåàêòîðà ÈÁÐ-2Ì ãðóïïîé íåçàâèñèìûõ ýêñïåðòîâ èç
ÎÈßÈ è ñòîðîííèõ îðãàíèçàöèé.

ÏÊÊ ïîääåðæàë ðåàëèçàöèþ íåçàâåðøåííûõ ïðîåê-
òîâ ñïåêòðîìåòðîâ ÔÑÄ, ÐÅÌÓÐ (áåç âàðèàíòà ÐÅÔÀÒ)
â 2007 ã., ïðîåêòîâ ñ âíåøíèì ôèíàíñèðîâàíèåì ––
ÑÊÀÒ, ÝÏÑÈËÎÍ, ÃÐÀÈÍÑ (ðàíåå ïðîåêò íàçûâàëñÿ
«Ãîðèçîíò»), ÔÄÂÐ, à òàêæå ÄÍ-6 ñ ó÷åòîì áþäæåòíûõ ðà-
ìîê ïî ñîîòâåòñòâóþùèì òåìàì Ïðîáëåìíî-òåìàòè÷å-
ñêîãî ïëàíà ÎÈßÈ. ÏÊÊ òàêæå ïîääåðæàë çàïðîñ î âîç-
ìîæíîñòè ôèíàíñèðîâàíèÿ âíåøíåé ýêñïåðòèçû ïðîåê-
òà êîìïëåêñà ñïåêòðîìåòðîâ ìàëîóãëîâîãî ðàññåÿíèÿ.

Ïðîåêòû íîâûõ ñïåêòðîìåòðîâ. Ê. Øåôôöþê
ïðîèíôîðìèðîâàë ÏÊÊ î ïðîåêòå èçîãíóòîãî íåéòðîíî-
âîäà äëÿ êàíàëà 7À è ñïåêòðîìåòðîâ ÑÊÀÒ è ÝÏÑÈËÎÍ
ìîäåðíèçèðîâàííîãî ðåàêòîðà ÈÁÐ-2Ì. Â äîêëàäå áûëè
õîðîøî ïðåäñòàâëåíû êàê íàó÷íîå îáîñíîâàíèå ïðèìå-
íåíèÿ ñòðåññ- è òåêñòóðíîãî àíàëèçà â íàóêàõ î Çåìëå,
òàê è íåîáõîäèìîñòü ñîçäàíèÿ íîâîãî íåéòðîíîâîäà.
Îáà ïðîåêòà âîøëè â ðàçäåë ïðîåêòîâ ñ âíåøíåé ôèíàí-
ñîâîé ïîääåðæêîé è áûëè îäîáðåíû ÏÊÊ íà äàííîé ñòà-
äèè.

27

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACS

Emission from the Reaction 6Li(n, �)3H», presented by
P. Sedyshev, and «RIB’s Physics at FLNR», presented by
G. Ter-Akopian.

The 26th meeting of the Programme Advisory Com-
mittee for Condensed Matter Physics was held on
16–17 April. It was chaired by Professor W. Nawrocik.

JINR Deputy Chief Scientific Secretary D. Kamanin in-
formed the PAC about the Resolution of the 101st session of
the Scientific Council (January 2007) and about the deci-
sions of the Committee of Plenipotentiaries (March 2007).

Status of Modernization of the IBR-2 Reactor. The
PAC was informed by FLNP Chief Engineer A. Vinogradov
about the status of the modernization of the IBR-2 reactor. It
was confirmed that important results in the reactor refurbish-
ment were expected in 2007, according to the schedule.
However, the fact of the missing funding from Rosatom will
directly affect the financing of the cryogenic moderators. This
will lead to an unacceptable delay in the effective use of the
IBR-2M long-pulse reactor until 2013.

The PAC therefore expects the JINR and FLNP Direc-
torates to take all necessary measures to ensure the contin-
uation of the work for IBR-2 modernization, including the cold
moderators complex, according to the schedule.

Evaluation of the Projects of Spectrometers for
IBR-2M. A. Balagurov reported about a thorough evaluation
of the proposals for spectrometers at the IBR-2M reactor
made by a group of JINR and external experts.

The PAC approved the list, agreed for 2007, of the unfin-
ished projects: FSD, REMUR (but without the REFAT option)
and the projects with external support: SKAT, EPSILON,
GRAINS (formerly called Horizont) and HRFD. The DN-6
project should be also supported if the budget is sufficient.
The PAC also supported the request for external expertise
for the SANS complex to be funded.

Projects of New Spectrometers. Ch. Scheffzuek pre-
sented a proposal for a bent neutron guide at beam line 7A
of the modernized IBR-2M to feed the diffractometers
EPSILON and SKAT. The scientific case for strain/stress and
texture analysis in geoscience was well presented as well as
the need for the new neutron guide. The two spectrometers
were included in the list of projects with external support and
were supported by the PAC at this stage.

The PAC heard and discussed the project of the new
multifunctional reflectometer GRAINS presented by
V. Lauter-Pasyuk. Due to its horizontal geometry, this reflec-
tometer will be especially suited for studying liquids, a field
which includes applications from biomolecular and materials



ÏÊÊ çàñëóøàë è îáñóäèë ïðîåêò íîâîãî ìíîãîôóíê-
öèîíàëüíîãî ðåôëåêòîìåòðà ÃÐÀÈÍÑ, ïðåäñòàâëåííûé
Â. Â. Ëàóòåð-Ïàñþê. Áëàãîäàðÿ ãîðèçîíòàëüíîé ãåîìåò-
ðèè ýêñïåðèìåíòà ýòîò ðåôëåêòîìåòð ìîæåò ñ óñïåõîì
èñïîëüçîâàòüñÿ äëÿ èçó÷åíèÿ æèäêîñòåé â îáëàñòè áèî-
ìîëåêóëÿðíûõ íàóê è ìàòåðèàëîâåäåíèÿ, íàíîõèìèè
è äð. ÏÊÊ îñîáî ïîääåðæàë ðåàëèçàöèþ ýòîãî ïðîåêòà
ê 2011 ã.

Íàó÷íûå äîêëàäû. ÏÊÊ ñ èíòåðåñîì çàñëóøàë äî-
êëàä Â. Þ. Þøàíõàÿ «Òÿæåëûå ôåðìèîíû â îêñèäå ïå-
ðåõîäíîãî ìåòàëëà LiV2O4», ïîñâÿùåííûé òåîðåòè÷å-
ñêîìó ðàññìîòðåíèþ ñèñòåì ñ ñèëüíûìè ýëåêòðîííûìè
êîððåëÿöèÿìè. ÏÊÊ âûñîêî îöåíèë äîñòèæåíèÿ â ðàçâè-
òèè òåîðèè äàííîãî êëàññà ñîåäèíåíèé.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä À. Â. Áîðåéêî
«Èíäóêöèÿ è ðåïàðàöèÿ äâóõíèòåâûõ ðàçðûâîâ ÄÍÊ â
ëèìôîöèòàõ ÷åëîâåêà ïðè äåéñòâèè èçëó÷åíèÿ ñ ðàçíîé
ëèíåéíîé ïåðåäà÷åé ýíåðãèè». ÏÊÊ ðåêîìåíäîâàë ïîä-
äåðæèâàòü ýòè èññëåäîâàíèÿ â áîëüøåì îáúåìå.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä À. Â. ×óðàêîâà
«Èíôîðìàöèÿ î ðàçðàáîòêå ãàçîâûõ ïîçèöèîííî-÷óâ-
ñòâèòåëüíûõ äåòåêòîðîâ òåïëîâûõ íåéòðîíîâ äëÿ ñïåê-
òðîìåòðîâ ðåàêòîðà ÈÁÐ-2». ÏÊÊ îòìåòèë ïðîôåññèî-
íàëüíûé ïîäõîä ê ïðîèçâîäñòâó òàêèõ äåòåêòîðîâ, íàëè-
÷èå ñîîòâåòñòâóþùåãî îáîðóäîâàíèÿ è íàñòîÿòåëüíî
ïîääåðæàë ïðîäîëæåíèå ýòîé ïðîãðàììû.

Ñîñòîÿíèå äåë ñ îðãàíèçàöèåé ìåäèöèíñêèõ èñ-
ñëåäîâàíèé íà ïó÷êàõ íóêëîòðîíà. ß. Ðóæè÷êà ïðîèí-
ôîðìèðîâàë ÏÊÊ î ñîñòîÿíèè äåë ñ îðãàíèçàöèåé ìåäè-

öèíñêèõ èññëåäîâàíèé íà ïó÷êàõ íóêëîòðîíà. ÏÊÊ îòìå-
òèë íàëè÷èå èíòåðåñíûõ íàó÷íûõ ðåçóëüòàòîâ è ðåêî-
ìåíäîâàë îáåñïå÷èòü èñïîëüçîâàíèå èîííûõ ïó÷êîâ íó-
êëîòðîíà äëÿ ïðîäîëæåíèÿ ýòèõ èññëåäîâàíèé. Âìåñòå ñ
òåì ÏÊÊ îòìåòèë íåîáõîäèìîñòü îöåíêè êà÷åñòâà ïó÷-
êîâ, íàäåæíîñòè èñòî÷íèêà è çàòðàò íà åãî ýêñïëóàòà-
öèþ, à òàêæå èõ ñðàâíåíèÿ ñ êîììåð÷åñêèìè ïðèáîðàìè
äëÿ ïðîòîííîé òåðàïèè äî ðàññìîòðåíèÿ çàÿâêè íà èõ
ïðèìåíåíèå â ìåäèöèíå.

27-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü 28–29 èþíÿ ïîä
ïðåäñåäàòåëüñòâîì ïðîôåññîðà Ò. Õîëëìàíà.

ÏÊÊ çàñëóøàë èíôîðìàöèþ, ïðåäñòàâëåííóþ âèöå-
äèðåêòîðîì ÎÈßÈ Ð. Ëåäíèöêèì, î ðåçîëþöèè 101-é ñåñ-
ñèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ÿíâàðü 2007 ã.), ðåøåíèÿõ Êî-
ìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ (ìàðò
2007 ã.) è î ïîäãîòîâêå íàó÷íîé ïðîãðàììû ÎÈßÈ ïî ôè-
çèêå ÷àñòèö íà äëèòåëüíóþ ïåðñïåêòèâó.

ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë, ÷òî â 2006 ã., âïåð-
âûå çà ïîñëåäíèå ãîäû, çàïëàíèðîâàííûé áþäæåò
ÎÈßÈ áûë ïîëíîñòüþ ðåàëèçîâàí. Åæåãîäíîå ñòîïðî-
öåíòíîå íàïîëíåíèå áþäæåòà ÿâëÿåòñÿ íåîáõîäèìîé
ïðåäïîñûëêîé äëÿ óñïåøíîãî ðåøåíèÿ àêòóàëüíûõ íàó÷-
íûõ çàäà÷, ñòîÿùèõ ïåðåä Èíñòèòóòîì.

ÏÊÊ ñ óäîâëåòâîðåíèåì âîñïðèíÿë ðåøåíèå ÊÏÏ îá
óâåëè÷åíèè ãîäîâîãî áþäæåòà ÎÈßÈ â 2007 ã. íà 22 ïðî-
öåíòà è î äàëüíåéøåì çíà÷èòåëüíîì óâåëè÷åíèè, çàïëà-
íèðîâàííîì íà ïîñëåäóþùèå òðè ãîäà.
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sciences, nanochemistry, etc. The PAC strongly supported
the implementation of this ambitious project by 2011.

Scientific Reports. The PAC heard with interest the
scientific report «Heavy Fermions in Transition-Metal Oxide
LiV2O4», presented by V. Yushankhai, which is concerned
with a theoretical consideration of strongly correlated elec-
tron systems. Developments in the field of theory for this
class of compounds were highly appreciated by the PAC.

The PAC was interested to hear the scientific report «In-
duction and Reparation of DNA Double Strand Breaks in Hu-
man Lymphocytes by Radiation with Different Linear Energy
Transfer» presented by A. Boreyko. The PAC recommended
supporting this research to a larger extent.

The PAC heard with interest the scientific report «Re-
cent Development of Gaseous Position-Sensitive Thermal
Neutron Detectors for the IBR-2 Spectrometers» presented
by A. Churakov. The PAC noted the professional approach
to the production of such detectors, the availability of the as-
sociated equipment, and strongly supported the continuation
of this programme.

Status of Organization of Medical Research with
Beams of the Nuclotron. The PAC was informed by
J. Ru�i�ka about the status of organization of medical re-
search with beams of the Nuclotron. The PAC noted that in-
teresting results had been obtained and recommended that

Nuclotron ion beams be made available for this type of re-
search. At the same time, the PAC expressed its opinion that
the quality of the beams, the reliability of the source and also
the running costs should be evaluated and compared with
commercial proton therapy devices, before considering an
application for use in human medicine.

The 27th meeting of the Programme Advisory Com-
mittee for Particle Physics was held on 28–29 June.
It was chaired by Professor T. Hallman.

The PAC took note of the information presented by JINR
Vice-Director R. Lednick� on the Resolution of the 101st
session of the JINR Scientific Council (January 2007), on the
decisions of the JINR Committee of Plenipotentiaries (March
2007), and on the preparation of JINR’s future Programme of
Particle Physics Research.

The PAC noted with satisfaction that the planned budget
of JINR was fully realized in 2006, for the first time in recent
years. Achieving 100% of the planned budget each year is
important to realize the compelling science opportunities
possible at the Institute.

The PAC was pleased to learn about the decision of the
Committee of Plenipotentiaries to increase the JINR budget
by 22% in 2007 and about a further substantial increase
planned for the next three years.



ÏÊÊ âûñîêî îöåíèë ïëîäîòâîðíóþ ðàáîòó äèðåêöèè
Èíñòèòóòà ïî ïðèâëå÷åíèþ ê ó÷àñòèþ â äåÿòåëüíîñòè
ÎÈßÈ íîâûõ ñòðàí, â ÷àñòíîñòè Þæíî-Àôðèêàíñêîé Ðå-
ñïóáëèêè è Ðåñïóáëèêè Ñåðáèè, êîòîðûå íåäàâíî ñòàëè
àññîöèèðîâàííûìè ÷ëåíàìè Èíñòèòóòà. Ó÷àñòèå ýòèõ
íîâûõ ñòðàí óæå îêàçûâàåò ïîëîæèòåëüíîå âëèÿíèå íà
âûïîëíåíèå íàó÷íîé ïðîãðàììû Èíñòèòóòà ïî ôèçèêå
÷àñòèö. ÏÊÊ òàêæå âûñîêî îöåíèë íîâûå èíèöèàòèâû ïî
âîññòàíîâëåíèþ ÷ëåíñòâà Êèòàéñêîé Íàðîäíîé Ðåñïó-
áëèêè â ÎÈßÈ.

ÏÊÊ ïîçäðàâèë äèðåêöèè ÎÈßÈ è ËÂÝ, à òàêæå âåñü
êîëëåêòèâ Èíñòèòóòà ñ 50-ëåòèåì çàïóñêà ñèíõðîôàçî-
òðîíà. Çàïóñê â Äóáíå ñèíõðîôàçîòðîíà, êðóïíåéøåãî
óñêîðèòåëÿ çàðÿæåííûõ ÷àñòèö òîãî âðåìåíè, ïðèíåñ
ÎÈßÈ ìèðîâóþ èçâåñòíîñòü êàê íàó÷íîìó öåíòðó, ïîëî-
æèâøåìó íà÷àëî èññëåäîâàíèÿì ïî ôèçèêå ðåëÿòèâèñò-
ñêèõ ÷àñòèö. Â òå÷åíèå áîëåå ñîðîêà ëåò íà ñèíõðîôàçî-
òðîíå áûëè ïðîâåäåíû ìíîãèå óíèêàëüíûå ýêñïåðèìåí-
òû â îáëàñòè ôèçèêè âûñîêèõ ýíåðãèé. Ðåçóëüòàòû ýòèõ
èññëåäîâàíèé ïîëó÷èëè ìèðîâîå ïðèçíàíèå.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë ïðåäëîæåíèÿ ëàáîðàòî-
ðèé â ïåðñïåêòèâíóþ íàó÷íóþ ïðîãðàììó ÎÈßÈ ïî ôè-
çèêå ÷àñòèö, ïðåäñòàâëåííûå äèðåêòîðîì ËÂÝ Â. Ä. Êå-
êåëèäçå, è. î. çàìåñòèòåëÿ äèðåêòîðà ËÒÔ À. Ñ. Ñîðè-
íûì, è. î. çàìåñòèòåëÿ äèðåêòîðà ËÔ× Þ. Ê. Ïîòðåáåíè-
êîâûì, äèðåêòîðîì ËßÏ À. Ã. Îëüøåâñêèì, äèðåêòîðîì
ËÈÒ Â. Â. Èâàíîâûì, è ñ óäîâëåòâîðåíèåì îòìåòèë, ÷òî
ðàçðàáîòêà îñíîâíûõ íàïðàâëåíèé ïåðñïåêòèâíîé íàó÷-
íîé ïðîãðàììû ÎÈßÈ ïî ôèçèêå ÷àñòèö ïðîâîäèòñÿ â
ñîîòâåòñòâèè ñ ðåêîìåíäàöèÿìè Ó÷åíîãî ñîâåòà. Êàê
áûëî îòìå÷åíî, àêòèâíûå äåéñòâèÿ, ïðåäïðèíèìàåìûå
ñ öåëüþ îïðåäåëåíèÿ áóäóùåé ñòðàòåãèè è íàó÷íûõ ïðè-
îðèòåòîâ Èíñòèòóòà, ÿâëÿþòñÿ âàæíûìè äëÿ óêðåïëåíèÿ
ìåæäóíàðîäíîãî àâòîðèòåòà ÎÈßÈ â ýòîé îáëàñòè èñ-
ñëåäîâàíèé.

ÏÊÊ âíîâü çàÿâèë î ñâîåé âûñîêîé îöåíêå ó÷àñòèÿ
ÎÈßÈ â ïðîåêòå ILC, î êîòîðîì äîëîæèë â ñâîåì âûñòó-
ïëåíèè ãëàâíûé èíæåíåð ÎÈßÈ Ã. Ä. Øèðêîâ. Áûëî îò-
ìå÷åíî, ÷òî ó÷åíûå Èíñòèòóòà íà÷èíàþò àêòèâíî ó÷à-
ñòâîâàòü â ðÿäå íàïðàâëåíèé äåÿòåëüíîñòè ïî ILC: ðàáî-
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The PAC highly appreciated the fruitful work of the Insti-
tute Directorate to attract involvement in the activity of JINR
by new countries, in particular the Republic of South Africa
and the Republic of Serbia, which have recently become as-
sociate members. The participation of these new countries is
already having a strong positive impact on the JINR scientific
programme in particle physics. The PAC further appreciated
new initiatives towards the restoration of the membership of
the People’s Republic of China.

The PAC congratulated the Directorates of JINR and
VBLHE, as well as the entire staff of the Institute, on the 50th
anniversary of the commissioning of the Synchrophasotron.
The launching in Dubna of this machine, the largest particle
accelerator of that time, brought JINR world recognition as a
scientific centre which pioneered research in the field of rela-
tivistic particle physics. Many unique experiments in high-en-
ergy physics were carried out for more than four decades at
the Synchrophasotron. The results of these studies have
gained international recognition.

The PAC heard with interest the reports presented by
V. Kekelidze, director of VBLHE, A. Sorin, acting deputy di-
rector of BLTP, Yu. Potrebenikov, acting deputy director of
LPP, A. Olchevski, director of DLNP, and by V. Ivanov, direc-
tor of LIT, and was pleased to note that the main lines of de-
velopment of the JINR future Programme of Particle Physics
Research were being carried out in accordance with the rec-
ommendations of the JINR Scientific Council. The PAC also
noted that continued strong effort to develop a comprehen-
sive plan for the future vision and scientific priorities of the In-
stitute is essential to strengthen the international promi-
nence of JINR in this field of research.

The PAC reiterated its appreciation of the active partici-
pation of JINR in the ILC project, as was presented in the re-
port by JINR Chief Engineer G. Shirkov, and noted that JINR
physicists are beginning to have a significant participation in
several fields of the ILC activity: work on photo injector proto-
type, participation in the design and construction of cryomod-
ules, laser metrology, etc. JINR is also continuing to develop

28–29 èþíÿ.

27-ÿ ñåññèÿ

Ïðîãðàììíî-êîíñóëüòà-
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òàþò íàä ïðîòîòèïîì ôîòîèíæåêòîðà, ó÷àñòâóþò â
ïðîåêòèðîâàíèè è ñîçäàíèè êðèîìîäóëåé, îñóùåñòâëÿþò
ðàçðàáîòêè â îáëàñòè ëàçåðíîé ìåòðîëîãèè è ò. ä. Â
ÎÈßÈ òàêæå ïðîäîëæàåòñÿ âñåñòîðîííÿÿ ïðîðàáîòêà âî-
ïðîñîâ, ñâÿçàííûõ ñ âîçìîæíîñòüþ ðàçìåùåíèÿ ILC â
ðàéîíå Äóáíû. Ìåæäóíàðîäíûé, ìåæïðàâèòåëüñòâåí-
íûé ñòàòóñ ÎÈßÈ, âûñîêàÿ íàó÷íàÿ è òåõíè÷åñêàÿ êâàëè-
ôèêàöèÿ ó÷åíûõ Èíñòèòóòà, ïðèâëåêàòåëüíîñòü ìåñòà
ðàñïîëîæåíèÿ áóäóùåãî êîëëàéäåðà, ðàçâèòàÿ èíôðà-
ñòðóêòóðà ÎÈßÈ, à òàêæå áëàãîïðèÿòíûå ãåîëîãè÷åñêèå,
êëèìàòè÷åñêèå è ðåëüåôíûå óñëîâèÿ ïðåäñòàâëÿþòñÿ
çàìåòíûìè ïðåèìóùåñòâàìè ÎÈßÈ êàê ìåñòà äëÿ ñòðîè-
òåëüñòâà êîìïëåêñà ILC. ÏÊÊ âûðàçèë ñâîþ âñåìåðíóþ
ïîääåðæêó äàëüíåéøåìó ïðîäâèæåíèþ ýòèõ ïëàíîâ.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä, ïðåäñòàâëåííûé
À. Ã. Îëüøåâñêèì, è âûñîêî îöåíèë ïëàíû ó÷àñòèÿ
ÎÈßÈ â ôèçè÷åñêèõ èññëåäîâàíèÿõ íà óñòàíîâêå äëÿ èñ-
ñëåäîâàíèé íà ïó÷êàõ àíòèïðîòîíîâ è èîíîâ (FAIR, Äàð-
ìøòàäò). ÏÊÊ ïîä÷åðêíóë âàæíîñòü ýòîé äåÿòåëüíîñòè
äëÿ áóäóùèõ èññëåäîâàíèé ÎÈßÈ ïî ôèçèêå ÷àñòèö è
ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêå è ðåêîìåíäîâàë äàëü-
íåéøåå àêòèâíîå ó÷àñòèå ÎÈßÈ â íàïðàâëåíèÿõ èññëå-
äîâàíèé, â êîòîðûõ âêëàä Èíñòèòóòà áóäåò íàèáîëåå çíà-
÷èì è çàìåòåí.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä À. Í. Ñèñàêÿíà,
À. Ñ. Ñîðèíà è Â. Ä. Êåêåëèäçå «Ñòàòóñ ïðîåêòà
NICA/MPD è ïåðâîî÷åðåäíûå çàäà÷è íà 2007 ã.». ÏÊÊ
îäîáðèë ïðåäñòàâëåííûé ïëàí ïåðâîî÷åðåäíûõ çàäà÷
ïî êîìïëåêñó NICA/MPD íà 2007 ã. è ñ óäîâëåòâîðåíèåì

îòìåòèë íà÷àëî ôèíàíñèðîâàíèÿ ðàáîò óæå â òåêóùåì
ãîäó. ÏÊÊ ïîääåðæàë ïëàíû ñîçäàíèÿ íîâîãî íàó÷íîãî
ïîäðàçäåëåíèÿ ËÂÝ — Öåíòðà NICA/MPD — äëÿ îðãàíè-
çàöèè è ïðîâåäåíèÿ ðàáîò ïî ïðîåêòó. Â òî æå âðåìÿ ÏÊÊ
âíîâü ïîâòîðèë ñâîþ ðåêîìåíäàöèþ î òîì, ÷òî êëþ÷å-
âûì ìîìåíòîì äëÿ óñïåøíîé ðåàëèçàöèè ýòîãî ïðîåêòà
áóäåò ðàçðàáîòêà âñåñòîðîííåãî, ñ ó÷åòîì âñåõ íåîáõî-
äèìûõ ðåñóðñîâ, ïëàíà åãî ðåàëèçàöèè, êîòîðûé äîëæåí
áûòü ðàññìîòðåí íåçàâèñèìîé ìåæäóíàðîäíîé êîìèññè-
åé ýêñïåðòîâ. Òàêæå èñêëþ÷èòåëüíî âàæíî, ÷òîáû ôèçè-
÷åñêàÿ ïðîãðàììà ýòîé óñòàíîâêè áûëà ðàñøèðåíà òà-
êèì îáðàçîì, ÷òîáû ÷åòêî âûðàçèòü åå ïðèâëåêàòåëü-
íîñòü äëÿ ìåæäóíàðîäíîãî íàó÷íîãî îáùåñòâà. Êàê áûëî
îòìå÷åíî, íóæíà áîëüøàÿ ðàáîòà äëÿ ïîâûøåíèÿ çàìåò-
íîñòè ýòîãî ïðîåêòà â ìåæäóíàðîäíîì ïëàíå.

ÏÊÊ ðàññìîòðåë ïðåäëîæåíèÿ ïî íîâûì ïðîåêòàì,
ïðåäñòàâëåííûì íà ñåññèè, è ðåêîìåíäîâàë îäîáðèòü

ïðîåêò «Ïîèñê ðàñïàäà KL
0 0� � ��~ íà óñêîðèòåëå Ó-70

ÈÔÂÝ (ïðîåêò KLOD)» äëÿ âûïîëíåíèÿ äî êîíöà 2009 ã.,
à ïðîåêò «Ó÷àñòèå ÎÈßÈ â ïðîãðàììå ôèçè÷åñêèõ èñ-
ñëåäîâàíèé íà óñòàíîâêå BES-III (ïðîåêò BES-III)» –– äî
êîíöà 2010 ã.

ÏÊÊ çàñëóøàë îò÷åòû îá ó÷àñòèè ÎÈßÈ â ýêñïåðè-
ìåíòàõ íà LHC: ALICE, ATLAS è CMS, ñ óäîâëåòâîðåíè-
åì îòìåòèâ óñïåøíóþ ðàáîòó ïî ñâîåâðåìåííîìó âûïîë-
íåíèþ îáÿçàòåëüñòâ ÎÈßÈ, òàê æå êàê è ïðîâîäèìóþ ðà-
áîòó ïî îáåñïå÷åíèþ ãîòîâíîñòè ê îáðàáîòêå ïåðâûõ
ôèçè÷åñêèõ äàííûõ ïîñëå çàïóñêà LHC. ÏÊÊ ïîääåðæàë
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the possibility of hosting the ILC in the Dubna region. The in-
ternational, intergovernmental status of JINR, the scientific
and technical expertise of JINR scientists, the attractive loca-
tion of the site, the well developed JINR infrastructure, as
well as the geological, climatic and topological relief condi-
tions, represent attractive advantages of JINR for hosting the
ILC. The PAC expressed its strong support of further devel-
opment of these plans.

The PAC noted with interest the information presented
by A. Olchevski and highly appreciated the plans for JINR’s
participation in the physics studies at the Facility for Antipro-
ton and Ion Research (FAIR, Darmstadt). The PAC stressed
the importance of this activity for JINR’s future studies in the
field of particle and relativistic nuclear physics, and recom-
mended continuation of the active participation of JINR in the
research studies in which the Institute’s contribution will have
the highest impact and visibility.

The PAC noted with interest the report «Status of the
NICA/MPD Project and Priority Tasks for 2007», presented
by A. Sissakian, A. Sorin, and V. Kekelidze. The PAC en-
dorsed the proposed plan of priority tasks concerning the
NICA/MPD complex for 2007 and was pleased to note the al-
location of funding for this activity already in the current year.
The PAC supported the establishment of the NICA/MPD
Centre, a new scientific subdivision at VBLHE, for the organi-

zation and performance of work for this project. At the same
time, the PAC reiterated its previous recommendation that a
crucial step in the realization of this vision will be the develop-
ment of a comprehensive, resource-loaded project plan
which should be reviewed by an independent, international
panel of experts. It is equally crucial that the physics case for
this facility be broadened and extended to articulate the at-
tractiveness of this facility for the international particle
physics community. Also, substantial work is required to in-
crease the international visibility of this effort.

The PAC considered the proposals of new projects, pre-
sented at this meeting, and recommended approval of the

project «Search for the KL
0 0� � ��~ Decay at IHEP’s U-70 Ac-

celerator (KLOD Project)» for execution until the end of 2009
and of the project «JINR’s Participation in the BES-III
Physics Research Programme (BES-III Project)» for execu-
tion until the end of 2010.

The PAC took note of the report on JINR’s participation
in the LHC experiments at CERN (ALICE, ATLAS and CMS)
and was pleased to note the successful effort towards timely
fulfillment of JINR’s obligations in these experiments, as well
as the ongoing work to prepare for analysis of the first
physics data after the LHC startup. The PAC also supported
the strategy of the JINR groups to concentrate their efforts on
a few physics topics where JINR physicists find a strong ad-



ñòðàòåãèþ, íàïðàâëåííóþ íà êîíöåíòðàöèþ óñèëèé íà
íåñêîëüêèõ çàäà÷àõ, â êîòîðûõ ôèçèêè ÎÈßÈ èìåþò
ñèëüíûå ïðåèìóùåñòâà, îñíîâàííûå íà íàó÷íûõ èíòåðå-
ñàõ è âîçìîæíîñòÿõ ãðóïï ÎÈßÈ, è ðåêîìåíäîâàë ïðî-
äîëæèòü ó÷àñòèå â ýòèõ âàæíûõ ïðîåêòàõ.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä, ïðåäñòàâëåííûé
äèðåêòîðîì ËÈÒ Â. Â. Èâàíîâûì, î ðàáîòå ïî ðàçâèòèþ
ñåòåâîé è èíôîðìàöèîííî-âû÷èñëèòåëüíîé èíôðà-
ñòðóêòóðû Èíñòèòóòà. ÏÊÊ îòìåòèë ïðîãðåññ â ðàáîòå ïî
ñóùåñòâåííîìó íàðàùèâàíèþ ïðîèçâîäèòåëüíîñòè Öåí-
òðàëüíîãî èíôîðìàöèîííî-âû÷èñëèòåëüíîãî êîìïëåêñà
ÎÈßÈ è ïîä÷åðêíóë íåîáõîäèìîñòü äîâåäåíèÿ åå äî
1 MSI2k ê êîíöó 2007 ã.

Áûë îòìå÷åí áîëüøîé îáúåì ðàáîò, âûïîëíåííûé
ËÈÒ, ïî ïîäãîòîâêå ïðîãðàììíîãî îáåñïå÷åíèÿ â ðàìêàõ
ïðîåêòà LCG (LHC Computing Grid), à òàêæå ïî ñîîðóæå-
íèþ êàíàëà ñâÿçè ÎÈßÈ–Ìîñêâà ñ ïðîïóñêíîé ñïîñîáíî-
ñòüþ 10 Ãáèò/ñ. Îñîáî áûëà ïîä÷åðêíóòà âàæíîñòü ýòèõ
ðàáîò äëÿ îáåñïå÷åíèÿ ôèçè÷åñêîé ïðîãðàììû ýêñïåðè-
ìåíòîâ íà LHC.

ÏÊÊ ñäåëàë ðåêîìåíäàöèè ïî ó÷àñòèþ ÎÈßÈ â ïðî-
åêòå «LHC Damper». Âêëàä ËÔ× â ðàçðàáîòêó è ñîçäàíèå
ìîùíûõ óçëîâ ñèñòåìû ïîäàâëåíèÿ êîãåðåíòíûõ ïîïå-
ðå÷íûõ êîëåáàíèé ïó÷êà â LHC ïîëó÷èë âûñîêóþ îöåíêó.
Ñ öåëüþ ïðîäîëæåíèÿ ýòèõ ðàáîò â ÎÈßÈ è ó÷èòûâàÿ èõ
âàæíîñòü äëÿ áóñòåðà â ïðîåêòå NICA, ÏÊÊ ðåêîìåíäî-
âàë îäîáðèòü îòêðûòèå íîâîé òåìû «Ôèçèêà è òåõíèêà
ñèñòåì ïîäàâëåíèÿ êîãåðåíòíûõ êîëåáàíèé ïó÷êà â ñèí-
õðîòðîíàõ» äëÿ âûïîëíåíèÿ äî êîíöà 2010 ã.

Ïðèíÿâ ê ñâåäåíèþ îò÷åò ïî òåìå «Ìàòåìàòè÷åñêàÿ
ïîääåðæêà ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëå-
äîâàíèé, ïðîâîäèìûõ ÎÈßÈ», ÏÊÊ îòìåòèë áîëüøîé
îáúåì èññëåäîâàíèé, âûïîëíåííûõ â ðàìêàõ ýòîé òåìû,
ïî ðàçðàáîòêå íîâûõ ìåòîäîâ è ñðåäñòâ ìàòåìàòè÷åñêîé
îáðàáîòêè äàííûõ äëÿ ýêñïåðèìåíòîâ â îáëàñòè ôèçèêè
÷àñòèö è çàèíòåðåñîâàííîñòü â ðàáîòàõ ïî ýòîé òåìàòèêå
ñòðàí-ó÷àñòíèö ÎÈßÈ.

ÏÊÊ çàñëóøàë îò÷åò îá ó÷àñòèè ÎÈßÈ â ïðîåêòå
CLIC è îòìåòèë âàæíîñòü ýòèõ ðàáîò äëÿ áóäóùèõ ïðîåê-
òîâ ÎÈßÈ â îáëàñòè ôèçèêè âûñîêèõ ýíåðãèé. ÏÊÊ âûñî-
êî îöåíèë ñîçäàíèå è ïîäãîòîâêó ê ïðîâåäåíèþ ýêñïåðè-
ìåíòîâ ñïåöèàëèçèðîâàííîãî ÑÂ×-ñòåíäà äëÿ îïðåäå-
ëåíèÿ âðåìåíè æèçíè óñêîðÿþùåé ñòðóêòóðû
êîëëàéäåðà CLIC â óñëîâèÿõ ìíîãîêðàòíîãî âîçäåéñòâèÿ
ìîùíûõ èìïóëüñîâ èçëó÷åíèÿ ñ ÷àñòîòîé 30 ÃÃö è ðåêî-
ìåíäîâàë ïðîäîëæèòü ýòè ðàáîòû äî êîíöà 2009 ã. â ðàì-
êàõ îáùåèíñòèòóòñêîé òåìû «Ìåæäóíàðîäíûé ëèíåéíûé
êîëëàéäåð: óñêîðèòåëüíàÿ ôèçèêà è òåõíèêà».

ÏÊÊ ñ èíòåðåñîì çàñëóøàë íàó÷íûé äîêëàä «Ðàçâè-
òèå ìåòîäîâ ðåãèñòðàöèè ÷àñòèö íà îñíîâå òîíêîñòåí-
íûõ äðåéôîâûõ òðóáîê äëÿ ïðåöèçèîííûõ êîîðäèíàòíûõ
èçìåðåíèé â óñëîâèÿõ âûñîêèõ ñâåòèìîñòåé», ïðåäñòà-
âëåííûé Â. Ä. Ïåøåõîíîâûì, è ïîääåðæàë ïëàíû ó÷à-
ñòâóþùåé ãðóïïû ïðîäîëæèòü ðàçâèòèå ýòîé ìåòîäèêè.
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vantage based on the scientific interests and capabilities of
these groups. The PAC recommended continuation of
JINR’s participation in these important projects.

The PAC noted with interest the report presented by LIT
Director V. Ivanov on the development of the JINR network-
ing, computing and information. The PAC recognized the
progress of the work towards a substantial increase in the
performance of the JINR Central Information and Computing
Complex and stressed the need for its increase up to
1 MSI2k by the end of 2007. The PAC appreciated the signifi-
cant amount of work already accomplished by LIT on the
preparation of the software within the LCG (LHC Computing
Grid) project, as well as the construction of the JINR–
Moscow 10 Gbps telecommunication data link, noting the
significance of these activities for maintaining the pro-
gramme of LHC experiments.

The PAC made a recommendation on JINR’s participa-
tion in the LHC Damper project. The PAC highly appreciated
the important contribution of the LPP team to the design and
construction of the high-power part of the LHC Transverse
Feedback System. To continue the development of this ex-
pertise at JINR and its importance for the booster part of the
NICA project, the PAC recommended opening a new theme
entitled «Physics and Engineering of Feedback Systems in
Synchrotrons» for execution until the end of 2010.

The PAC took note of the report on the theme «Mathe-
matical Support of Experimental and Theoretical Studies
Conducted by JINR» and noted the significant amount of re-
search work accomplished under this theme on the develop-
ment of new methods and tools of mathematical data
processing for experiments in particle physics and the inter-
est of JINR Member States in this activity.

The PAC took note of the report on JINR’s participation
in the CLIC project and noted the importance of this work for
JINR’s future projects in the field of high-energy physics. The
PAC highly appreciated the ongoing development effort to
prepare for future experiments using a specialized RF test
facility for investigation of surface damage of the CLIC accel-
eration structure imitator under multiple heating by powerful
radiation pulses at a frequency of 30 GHz, and recommend-
ed continuation of this activity until the end of 2009 under the
all-Institute theme «International Linear Collider: Accelerator
Physics and Engineering».

The PAC noted with interest the report «Development of
Particle Detection Methods Based on Thin-Wall Drift Tubes
for Precision Coordinate Measurements at High Luminosi-
ty», presented by V. Peshekhonov, and encouraged the
team to continue the development of this technology and
method.



2–6 àïðåëÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí íàõî-

äèëñÿ ñ äåëîâûì âèçèòîì â Àðìåíèè. Îí âñòðåòèëñÿ ñ

ìèíèñòðîì îáðàçîâàíèÿ è íàóêè ÐÀ Ë. Î. Ìêðò÷ÿíîì,

ìèíèñòðîì êóëüòóðû À. Ñ. Ïîãîñÿí, ïðåçèäåíòîì

ÍÀÍ Àðìåíèè Ð. Ì. Ìàðòèðîñÿíîì, ðåêòîðîì ÅðÃÓ

Ð. À. Ñèìîíÿíîì, ïîëíîìî÷íûì ïðåäñòàâèòåëåì Ïðà-

âèòåëüñòâà ÐÀ â ÎÈßÈ àêàäåìèêîì Ã. À. Âàðòàïåòÿ-

íîì è äðóãèìè ãîñóäàðñòâåííûìè è íàó÷íûìè äåÿòå-

ëÿìè, îáñóäèë øèðîêèé êðóã âîïðîñîâ ñîòðóäíè÷å-

ñòâà, à òàêæå õîä ðàçðàáîòêè ñîâìåñòíîãî ïðîåêòà

Àðìÿíñêîãî ðàäèàöèîííî-ìåäèöèíñêîãî óñêîðèòåëü-

íîãî öåíòðà.

6 àïðåëÿ À. Í. Ñèñàêÿí è íàó÷íûé ðóêîâîäèòåëü

ËßÐ Þ. Ö. Îãàíåñÿí ïðèíÿëè ó÷àñòèå â îáùåì ñîáðà-

íèè ÍÀÍ Àðìåíèè, íà êîòîðîì Þ. Ö. Îãàíåñÿíó áûë

âðó÷åí äèïëîì èíîñòðàííîãî ÷ëåíà ÍÀÍ Àðìåíèè.

Þ. Ö. Îãàíåñÿí âûñòóïèë ñ íàó÷íûì äîêëàäîì, ïî-

ñâÿùåííûì ðàáîòàì ÎÈßÈ ïî ñèíòåçó ñâåðõòÿæåëûõ

ýëåìåíòîâ. À. Í. Ñèñàêÿí ïðèíÿë ó÷àñòèå â ïðåíèÿõ

ïî äîêëàäó ïðåçèäåíòà ÍÀÍ Àðìåíèè Ð. Ì. Ìàðòèðî-

ñÿíà. Â îáùåì ñîáðàíèè ó÷àñòâîâàëè ïðåìüåð-ìè-

íèñòð ÐÀ Ñ. À. Ñàðêèñÿí, ñïèêåð ïàðëàìåíòà

Ò. À. Òîðîñÿí.

2–4 àïðåëÿ À. Í. Ñèñàêÿí â ñîñòàâå ãðóïïû ó÷å-

íûõ ÎÈßÈ è Ðîññèè ïðèíÿë ó÷àñòèå â íàó÷íîé êîíôå-

ðåíöèè è þáèëåéíûõ ìåðîïðèÿòèÿõ, ïîñâÿùåííûõ

100-ëåòèþ ñî äíÿ ðîæäåíèÿ àêàäåìèêà Í. Ì. Ñèñàêÿ-

íà. 4 àïðåëÿ â Ý÷ìèàäçèíå ó÷àñòíèêîâ êîíôåðåíöèè

ïðèíÿë Êàòîëèêîñ âñåõ àðìÿí Ãàðåãåí II.

5–6 àïðåëÿ Îáúåäèíåííûé èíñòèòóò ïîñåòèë äè-

ðåêòîð Ìîñêîâñêîãî áþðî CNRS (Íàöèîíàëüíîãî

öåíòðà íàó÷íûõ èññëåäîâàíèé Ôðàíöèè) Â. Ìàéåð.

Îí âñòðåòèëñÿ ñ ïðåäñòàâèòåëÿìè äèðåêöèè Èíñòèòó-

òà è ïîñåòèë ËßÐ, ËßÏ, ËÂÝ è ËÔ×. Îáñóæäàëèñü âî-

ïðîñû ñîòðóäíè÷åñòâà ó÷åíûõ Ôðàíöèè è ÎÈßÈ, à
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On 2–6 April JINR Director A. Sissakian paid a

working visit to Armenia. He met with RA Minister of

Education and Science L. Mkrtchyan, Minister of Cul-

ture A. Poghosyan, Armenian NAS President R. Mar-

tirosyan, YeSU Rector R. Simonyan, Plenipotentiary of

RA Government to JINR Academician G. Vartapetian

and other state and science representatives. They dis-

cussed a wide range of cooperation issues and the sta-

tus of the elaboration of the joint project of the Ar-

menian radiation-medicine accelerator centre.

On 6 April A. Sissakian and FLNR Scientific Leader

Yu. Oganessian took part in the general meeting of

NAS of Armenia, where Yu. Oganessian received the

Diploma of a foreign member of the National Academy

of Sciences of Armenia. Yu. Oganessian made a scien-

tific report on the activities at JINR in the synthesis of

superheavy elements. A. Sissakian participated in the

debates on the report by Armenian NAS President

R. Martirosyan. RA Prime-Minister S. Sargsyan and

Parliament speaker T. Torosyan attended the general

meeting.

Together with a group of scientists from JINR and

Russia, on 2–4 April A. Sissakian took part in a scien-

tific conference and jubilee events dedicated to the cen-

tenary of Academician N. Sissakian’s birth. On 4 April

Supreme Patriarch and Catholicos of all Armenians

Garegen II received the conference participants in Ech-

miadzin.

On 5–6 April, Director of the Moscow CNRS Bu-

reau V. Mayer visited JINR. He met with representatives

of the JINR Directorate and visited FLNR, DLNP, VBL-

HE and LPP. Issues of cooperation of French and JINR
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Äóáíà, 10 àïðåëÿ.

Âèçèò ïîñëà Ðåñïóáëèêè

Âåíåñóýëû â Ðîññèè

ãîñïîäèíà À. Ðîõàñà â ÎÈßÈ,

áåñåäà â äèðåêöèè Èíñòèòóòà

Dubna, 10 April.

Ambassador of the Republic of

Venezuela in Russia Mr A. Rojas

on a visit to JINR.

A talk at the JINR Directorate



òàêæå âîïðîñû ôèíàíñèðîâàíèÿ ñîâìåñòíûõ ïðîåê-

òîâ.

10 àïðåëÿ Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èñ-

ñëåäîâàíèé ïîñåòèë ïîñîë Ðåñïóáëèêè Âåíåñóýëû â

Ðîññèè À. Ðîõàñ. Îí áûë ïðèíÿò äèðåêòîðîì ÎÈßÈ

À. Í. Ñèñàêÿíîì, ñ êîòîðûì îáñóäèë âîïðîñû ðàçâè-

òèÿ ñîòðóäíè÷åñòâà â îáëàñòè íàóêè, îáðàçîâàíèÿ è

òåõíîëîãèé.

Ïîñîë ïîäòâåðäèë íàìåðåíèå ïðàâèòåëüñòâà

ñòðàíû âñòóïèòü â ÎÈßÈ â êà÷åñòâå àññîöèèðîâàííî-

ãî ÷ëåíà, âûñêàçàííîå âî âðåìÿ âèçèòà äåëåãàöèè Âå-

íåñóýëû â Äóáíó â îêòÿáðå 2006 ã., óïîìÿíóâ, â ÷àñò-

íîñòè, î ïëàíàõ íàïðàâèòü â ÎÈßÈ âåíåñóýëüñêèõ

àñïèðàíòîâ êàê î ïåðâîì êîíêðåòíîì øàãå, çà êîòî-

ðûì äîëæíû ïîñëåäîâàòü äàëüíåéøèå äåéñòâèÿ ïî

ðàñøèðåíèþ ñîòðóäíè÷åñòâà.

18 àïðåëÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ ïîñîëüñòâà

ÊÍÐ â Ìîñêâå, â êîòîðóþ âîøëè ñîâåòíèê ïî íàóêå è

òåõíîëîãèÿì Þé Ìèíüäî, âòîðîé ñåêðåòàðü ×ýíü Ñè è

çàìåñòèòåëü äèðåêòîðà êèòàéñêî-ðîññèéñêîãî òåõíî-

ïàðêà «Äðóæáà» ×æó Þéëÿíü. Ãîñòè âñòðåòèëèñü ñ

äèðåêòîðîì Èíñòèòóòà À. Í. Ñèñàêÿíîì, âèöå-äèðåê-

òîðîì Ð. Ëåäíèöêèì, ãëàâíûì èíæåíåðîì Ã. Ä. Øèð-

êîâûì, íàó÷íûì ðóêîâîäèòåëåì Â. Ã. Êàäûøåâñêèì,

äèðåêòîðîì ËßÐ Ñ. Í. Äìèòðèåâûì, çàìåñòèòåëåì

äèðåêòîðà ËßÏ Þ. Ì. Êàçàðèíîâûì, äèðåêòîðîì

ÓÍÖ Ä. Â. Ôóðñàåâûì, ãåíåðàëüíûì äèðåêòîðîì

ÀÔÊ «Äóáíà–Ñèñòåìà» È. Ô. Ëåíñêèì.

Â õîäå âèçèòà îáñóæäàëèñü âîçìîæíîñòè ïîäãî-

òîâêè â ÎÈßÈ ìîëîäûõ êèòàéñêèõ ñïåöèàëèñòîâ, ïðè

ýòîì íå òîëüêî îáó÷åíèÿ ñòóäåíòîâ è àñïèðàíòîâ, íî

è ñòàæèðîâêè â ëàáîðàòîðèÿõ èëè îáó÷åíèÿ íà ñïåöè-

àëüíûõ êóðñàõ ìîëîäûõ ó÷åíûõ èç ÊÍÐ. Þé Ìèíüäî

ïîîáåùàë, ÷òî óæå â 2008 ã. 5–10 ìîëîäûõ ó÷åíûõ èç
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scientists and aspects of financing joint projects were

discussed.

On 10 April Ambassador of the Bolivarian Repub-

lic of Venezuela to Russia A. Rojas paid a visit to the

Joint Institute for Nuclear Research. He was received by

JINR Director A. Sissakian and discussed with him is-

sues of the development of cooperation in science, edu-

cation and technology. The Ambassador confirmed the

intention of the government of his country to join JINR

as an associate member, outspoken during the visit of

the Venezuelan delegation to Dubna in October 2006. In

particular, he mentioned the plans to send to JINR

Venezuelan postgraduate students as a first actual ef-

fort which should be followed by further actions to

widen cooperation.

On 18 April, a delegation of the Embassy of China

in Moscow visited JINR. It included Adviser on Science

and Technology Yuj Mindo, Second Secretary Chen Si

and Deputy Director of the Chinese–Russian

technopark «Druzhba» Zhu Yujlan. The guests met with

Institute Director A. Sissakian, Vice-Director R. Led-

nick�, Chief Engineer G. Shirkov, JINR Scientific Leader

V. Kadyshevsky, FLNR Director S. Dmitriev, DLNP

Deputy Director Yu. Kazarinov, UC Director D. Fursaev,

AFK Dubna–Sistema General Director I. Lensky.

During the visit, opportunities to train young Chi-

nese specialists at JINR were discussed. In this connec-

tion, not only training of students and postgraduates

were discussed but also opportunities for young Chi-

nese scientists to come to JINR laboratories for trainee-

ship or study at special courses. Yuj Mindo promised

that 5–10 young scientists from China would come to
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Äóáíà, 18 àïðåëÿ. Âñòðå÷à â

äèðåêöèè ÎÈßÈ c äåëåãàöèåé

ïîñîëüñòâà ÊÍÐ â Ìîñêâå

Dubna, 18 April. The delegation of

the Chinese Embassy in Moscow is

received at the JINR Directorate



Êèòàÿ ïðèåäóò íà ñòàæèðîâêó â ÎÈßÈ. Ïîñëå áåñåäû

â äèðåêöèè ãîñòè ïîñåòèëè ËßÐ, ÍÏÖ «Àñïåêò»,

îñìîòðåëè ïëîùàäêè äóáíåíñêîé ÎÝÇ.

19 àïðåëÿ â Ìîñêâå ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à

ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ Ð. Ýìàðà, ÷ëåíîâ ñî-

âìåñòíîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó Ðîññèÿ–ÖÅÐÍ

Ë. Ýâàíñà, Ä. Äæåêîáñà, Äæ. Ýëëèñà, Ò. Êóðòèêà ñ

ðîññèéñêèìè ó÷åíûìè — ó÷àñòíèêàìè çàñåäàíèÿ ñî-

âìåñòíîãî êîìèòåòà àêàäåìèêàìè Â. À. Ìàòâååâûì,

À. Í. Ñêðèíñêèì, ÷ëåíîì-êîððåñïîíäåíòîì ÐÀÍ

À. Í. Ñèñàêÿíîì, ïðîôåññîðîì Â. Í. Ñàâðèíûì. Ïðî-

èçîøåë îáìåí ìíåíèÿìè ïî òåêóùèì âîïðîñàì ñî-

òðóäíè÷åñòâà. Ïðîôåññîð Ð. Ýìàð ïðîèíôîðìèðîâàë

ó÷åíûõ î ðàáîòå ñïåöèàëüíîé êîìèññèè ïî àíàëèçó

ïîñëåäñòâèé àâàðèè ïðè òåñòîâûõ èñïûòàíèÿõ ìàãíèò-

íîãî òðèïëåòà, èçãîòîâëåííîãî â Íàöèîíàëüíîé ëàáî-

ðàòîðèè èì. Ý. Ôåðìè (ÑØÀ).

20 àïðåëÿ â Ìèíîáðíàóêè ïðîøëî 26-å çàñåäà-

íèå ñîâìåñòíîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó Ðîñ-

ñèÿ–ÖÅÐÍ. Ñîïðåäñåäàòåëè ìèíèñòð îáðàçîâàíèÿ è

íàóêè ÐÔ À. À. Ôóðñåíêî è ãåíåðàëüíûé äèðåêòîð

ÖÅÐÍ Ð. Ýìàð ïðèâåòñòâîâàëè ÷ëåíîâ êîìèòåòà è ýêñ-

ïåðòîâ. Ðîññèéñêóþ ñòîðîíó ïðåäñòàâëÿëè ðóêîâîäè-

òåëü Ðîñíàóêè Ñ. Í. Ìàçóðåíêî, äèðåêòîð ÐÍÖ «Êóð-

÷àòîâñêèé èíñòèòóò» ÷ëåí-êîððåñïîíäåíò ÐÀÍ

Ì. Â. Êîâàëü÷óê, ðóêîâîäèòåëü ñåêöèè ÿäåðíîé ôèçè-

êè ÐÀÍ àêàäåìèê À. Í. Ñêðèíñêèé, äèðåêòîð äåïàð-

òàìåíòà Ðîñíàóêè À. Â. Õëóíîâ è äð. Äèðåêòîð ÎÈßÈ

÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí ïðèíÿë ó÷à-

ñòèå â ðàáîòå êîìèòåòà â êà÷åñòâå îôèöèàëüíîãî íà-

áëþäàòåëÿ îò ÎÈßÈ. Êîìèòåò îáñóäèë ñîñòîÿíèå äåë

íà LHC è âîïðîñû ó÷àñòèÿ ðîññèéñêèõ èíñòèòóòîâ.

Ð. Ýìàð ñäåëàë äîêëàä î ñòðàòåãè÷åñêèõ ïëàíàõ

ÖÅÐÍ. Îòìå÷åíî óñïåøíîå âûïîëíåíèå ðîññèéñêèìè

öåíòðàìè è ÎÈßÈ âçÿòûõ îáÿçàòåëüñòâ. À. Í. Ñèñà-

êÿí ïðèçâàë áîëåå äåòàëüíî óâÿçûâàòü ïëàíû ÎÈßÈ è

ÖÅÐÍ.

Â òîò æå äåíü À. Í. Ñèñàêÿí ïðîèíôîðìèðîâàë

ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ Ïðàâèòåëüñòâà ÐÔ â

ÎÈßÈ À. À. Ôóðñåíêî î òåêóùèõ ïðîáëåìàõ ÎÈßÈ è

âûïîëíåíèè ðåøåíèé ÊÏÏ.

24 àïðåëÿ â Ðîñàòîìå ïðîõîäèëî çàñåäàíèå íà-

ó÷íî-òåõíè÷åñêîãî ñîâåòà Ðîñàòîìà ïî íàïðàâëåíèþ

«ÿäåðíàÿ ôèçèêà, óñêîðèòåëè, ôèçèêà ýëåìåíòàðíûõ

÷àñòèö è êîíäåíñèðîâàííîãî ñîñòîÿíèÿ âåùåñòâà».

Íà çàñåäàíèè áûë ðàññìîòðåí âîïðîñ îá ó÷àñòèè

ðîññèéñêèõ íàó÷íûõ öåíòðîâ è ÎÈßÈ â ìåæäóíàðîä-

íîì ïðîåêòå óñêîðèòåëüíîãî êîìïëåêñà (FAIR, GSI) â

Äàðìøòàäòå. Áûëè çàñëóøàíû äîêëàäû îá ó÷àñòèè

ðÿäà ðîññèéñêèõ öåíòðîâ â ïðîåêòå: ÷ëåíà-êîððå-
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JINR in 2008 for traineeship. After the reception at the

Directorate the guests visited FLNR, Aspekt Scientific

Industrial Centre and the site of the Dubna SEZ.

On 19 April a working meeting of CERN Director-

General R. Aymar, members of the Russia–CERN Joint

Committee L. Evans, D. Jacobes, J. Ellis, T. Kurtik was

held with Russian scientists participating in the Joint

Committee Academicians V. Matveev, A. Skrinsky, RAS

Corresponding Member A. Sissakian, Professor

V. Savrin. The participants exchanged opinions on cur-

rent events of cooperation. Professor R. Aymar in-

formed the scientists about the work of the special

board on the analysis of the aftermath of the accident

which took place at testing the magnetic triplet pro-

duced at the Fermi National Laboratory (USA).

On 20 April the 26th meeting of the Russia–CERN

Joint Committee was held at the RF Ministry of Educa-

tion and Science. The Co-Chairmen — Minister of Edu-

cation and Science A. Fursenko and CERN Director-

General R. Aymar — greeted the members of the Com-

mittee and experts. Russia was also represented by

Head of the RF Federal Agency on Science and Innova-

tions S. Mazurenko, Director of the RSC «Kurchatov In-

stitute» RAS Corresponding Member M. Kovalchuk,

Leader of the RAS Department of Nuclear Physics Aca-

demician A. Skrinsky, Director of a department of the

RF Federal Agency on Science and Innovations

A. Khlunov and others. JINR Director RAS Correspond-

ing Member A. Sissakian took part in the work of the

Committee as an official observer from JINR. The Com-

mittee discussed the status of activities at the LHC and

issues of participation of Russian institutes in them.

R. Aymar made a report on CERN strategic plans. It

was noted that Russian centres and JINR successfully

implemented their responsibilities. A. Sissakian urged

to coordinate JINR and CERN plans more elaborately.

Later on the same day, A. Sissakian informed

Plenipotentiary of RF Government to JINR A. Fursenko

on the current issues of JINR and the implementation of

the CP resolutions.

On 24 April the meeting of the Scientific-Technical

Council (STC) of the RF Federal Agency on Science and
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ñïîíäåíòà ÐÀÍ Á. Þ. Øàðêîâà (äèðåêòîð ÈÒÝÔ),

àêàäåìèêà ÐÀÍ À. Í. Ñêðèíñêîãî (äèðåêòîð ÈßÔ ÑÎ

ÐÀÍ) è äð. Ñ äîêëàäîì î ñòàòóñå è ïåðñïåêòèâàõ ó÷à-

ñòèÿ ÎÈßÈ â ïðîåêòå FAIR è ýêñïåðèìåíòàõ PANDA,

CBM, PAX âûñòóïèë äèðåêòîð ÎÈßÈ ÷ëåí-êîððåñïîí-

äåíò ÐÀÍ À. Í. Ñèñàêÿí. Îí îòìåòèë, ÷òî çàäà÷è, ñòî-

ÿùèå ïåðåä ÎÈßÈ â ýòîì ñîòðóäíè÷åñòâå, òåñíî ñâÿ-

çàíû ñ çàäà÷àìè ïî ðàçâèòèþ ñîáñòâåííîé ýêñïåðè-

ìåíòàëüíîé áàçû (â ÷àñòíîñòè, êîìïëåêñà

íóêëîòðîí–NICA).

ÍÒÑ ïîääåðæàë ïðåäëîæåíèÿ ïî ó÷àñòèþ ðîñ-

ñèéñêèõ èíñòèòóòîâ è ÎÈßÈ â ïðîåêòå FAIR. Îò ÎÈßÈ

â çàñåäàíèè ó÷àñòâîâàëè òàêæå ÷ëåí-êîððåñïîíäåíò

ÐÀÍ È. Í. Ìåøêîâ, ÷ëåí-êîððåñïîíäåíò ÐÀÍ

Ã. Ä. Øèðêîâ, ïðîôåññîð À. Ã. Îëüøåâñêèé.

Ñ 17 ïî 23 àïðåëÿ ïî ïðèãëàøåíèþ êóáèíñêîé

ñòîðîíû ñ äåëîâûì âèçèòîì â Ãàâàíå íàõîäèëàñü äå-

ëåãàöèÿ ÎÈßÈ âî ãëàâå ñ âèöå-äèðåêòîðîì Èíñòèòóòà

Ì. Ã. Èòêèñîì. Â ñîñòàâ äåëåãàöèè âõîäèëè ãëàâíûé

ó÷åíûé ñåêðåòàðü ÎÈßÈ Í. À. Ðóñàêîâè÷ è ïîìîùíèê

äèðåêòîðà ÎÈßÈ Ã. Ì. Àðçóìàíÿí. Äåëåãàöèÿ ïîñåòè-

ëà òðè íàó÷íûõ èíñòèòóòà, ñïåöèàëèçèðóþùèõñÿ â

îáëàñòè ÿäåðíîé ôèçèêè, è öåíòð ãåííîé èíæåíåðèè

è áèîòåõíîëîãèé, ðàñïîëîæåííûå â Ãàâàíå è åå

îêðåñòíîñòÿõ. Áûëè ïðîâåäåíû ïåðåãîâîðû â Ìèíè-

ñòåðñòâå íàóêè, òåõíîëîãèè è îêðóæàþùåé ñðåäû Ðå-

ñïóáëèêè Êóáû. Êëþ÷åâûì âîïðîñîì íà ïåðåãîâîðàõ,

ïðîøåäøèõ â äóõå ñîãëàñèÿ è ïîëíîãî âçàèìîïîíè-

ìàíèÿ, áûëî âîçîáíîâëåíèå ðåàëüíîãî ó÷àñòèÿ Êóáû

â äåÿòåëüíîñòè Îáúåäèíåííîãî èíñòèòóòà.

Ïî èòîãàì ïåðåãîâîðîâ áûë ïîäïèñàí ìåìîðàí-

äóì, ãäå, â ÷àñòíîñòè, îòìå÷àåòñÿ, ÷òî Ïðàâèòåëüñòâî

Ðåñïóáëèêè Êóáû â áëèæàéøåå âðåìÿ íàçíà÷èò ñâîå-

ãî íîâîãî ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ, êîòîðûé, â

ñâîþ î÷åðåäü, íàçíà÷èò ÷ëåíà Ó÷åíîãî ñîâåòà ÎÈßÈ

îò Êóáû.

Ïîäâåäåíèå èòîãîâ âèçèòà è ñîñòîÿâøèõñÿ ïåðå-

ãîâîðîâ ñîñòîÿëîñü â Ãîñóäàðñòâåííîì äåïàðòàìåíòå

Êóáû, ãäå äåëåãàöèÿ ÎÈßÈ áûëà òåïëî ïðèíÿòà íàó÷-

íûì ñîâåòíèêîì Ïðåçèäåíòà Ðåñïóáëèêè Êóáû Ôèäå-

ëåì Êàñòðî Äèàñ-Áàëàðòîì. Îí îòìåòèë ñâîåâðåìåí-

íîñòü âèçèòà äóáíåíñêîé äåëåãàöèè, ïîçäðàâèë ñ

ïðîøåäøèì þáèëååì ÎÈßÈ, ðàññêàçàë î íàìåðåíèÿõ

ñîçäàòü íà Êóáå ðåãèîíàëüíóþ ëàòèíîàìåðèêàíñêóþ

íàó÷íóþ ëàáîðàòîðèþ è âûðàçèë ãîòîâíîñòü ïîääåð-

æàòü íàìåðåíèÿ îá àêòèâèçàöèè ñîòðóäíè÷åñòâà ó÷å-

íûõ Êóáû è Îáúåäèíåííîãî èíñòèòóòà.

26 àïðåëÿ â Äîëãîïðóäíîì â Ìîñêîâñêîì ôèçè-

êî-òåõíè÷åñêîì èíñòèòóòå ñîñòîÿëàñü ðàáî÷àÿ âñòðå-

÷à ðåêòîðà ÌÔÒÈ ÷ëåíà-êîððåñïîíäåíòà ÐÀÍ
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Innovations was held at the Agency on the topic «Nu-

clear Physics, Accelerators, Elementary Particle Physics

and Condensed Matter Physics». At the meeting, the

item of the participation of Russian scientific centres

and JINR in the international project of the accelerator

complex (FAIR, GSI) in Darmstadt was considered. The

following reports on the Russian scientific centres’ part

in the project were listened to: by RAS Corresponding

Member B. Sharkov (ITEP director), RAS Academician

A. Skrinsky (BINR director) and others. JINR Director

RAS Corresponding Member A. Sissakian made a re-

port on the status and prospects of JINR participation

in the FAIR project and the PANDA, CBM and PAX ex-

periments. He stressed that the tasks for JINR in this

cooperation are closely connected with those on the de-

velopment of the own experimental basis (in particular,

the Nuclotron–NICA complex).

STC supported the proposal for Russian institutes

and JINR to take part in the FAIR project. JINR was also

represented at the meeting by RAS Corresponding

Members I. Meshkov, G. Shirkov and Professor

A. Olchevski.

On 17–23 April a delegation from JINR headed by

Vice-Director M. Itkis had a business visit to Havana.

The delegation included JINR Chief Scientific Secretary

N. Russakovich and Assistant Director G. Arzumanyan.

They visited three scientific institutes which specialize

in nuclear physics and a centre of gene engineering and

biotechnology, situated in Havana and its vicinity. Ne-

gotiations were held at the Ministry of Science, Tech-

nology and Environment of the Republic of Cuba. The

key item of the talks was the restoration of actual par-

ticipation of Cuba in the activities of JINR. The negotia-

tions were held in the spirit of agreement and complete

mutual understanding.

In followup of the negotiations, a Memorandum was

signed where it was marked in particular that the Gov-

ernment of the Republic of Cuba appoints its new

Plenipotentiary in the nearest future, who, in his turn,

appoints a member of the JINR Scientific Council from

Cuba.

The results of the visit and the negotiations were

summed up at the State Department of Cuba, where the

delegation from JINR had a warm meeting with Scientif-

ic Adviser to the President of the Republic of Cuba Fi-
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Í. Í. Êóäðÿâöåâà è äèðåêòîðà ÎÈßÈ ÷ëåíà-êîððå-

ñïîíäåíòà ÐÀÍ À. Í. Ñèñàêÿíà, íà êîòîðîé áûëè îá-

ñóæäåíû âîïðîñû ðàñøèðåíèÿ ñîòðóäíè÷åñòâà ìåæäó

Ôèçòåõîì è ÎÈßÈ. Íà âñòðå÷å ïðèñóòñòâîâàëè ïåð-

âûé ïðîðåêòîð ïðîôåññîð Ò. Â. Êîíäðàìèí, äåêàí

ÔÎÏÔ ïðîôåññîð Ô. Ô. Êàìåíåö, äèðåêòîð ÓÍÖ

ïðîôåññîð Ä. Â. Ôóðñàåâ. Ïðèíÿòî ðåøåíèå î ñîçäà-

íèè íîâîé áàçîâîé êàôåäðû «Ôóíäàìåíòàëüíûå è

ïðèêëàäíûå ïðîáëåìû ôèçèêè ìèêðîìèðà» (ðóêîâî-

äèòåëü À. Í. Ñèñàêÿí, çàìåñòèòåëè Ä. Â. Ôóðñàåâ è

Ã. À. Øåëêîâ).

7 ìàÿ â Ìîñêâå â Ïîñîëüñòâå Ðåñïóáëèêè Áîëãà-

ðèè ñîñòîÿëàñü âñòðå÷à è áûë äàí ïðèåì ïî ñëó÷àþ

âèçèòà â Ìîñêâó ïðåäñåäàòåëÿ Ñîâåòà ìèíèñòðîâ

Áîëãàðèè Ñåðãåÿ Ñòàíèøåâà. Â ìåðîïðèÿòèÿõ ïðèíÿ-

ëè ó÷àñòèå çàìåñòèòåëü ïðåäñåäàòåëÿ Ïðàâèòåëüñòâà

ÐÔ Ñ. Å. Íàðûøêèí, äðóãèå ãîñóäàðñòâåííûå è îáùå-

ñòâåííûå äåÿòåëè, ðóêîâîäèòåëè äèïëîìàòè÷åñêèõ

ìèññèé, àêêðåäèòîâàííûõ â Ìîñêâå.

Ïåðåä ó÷àñòíèêàìè âñòðå÷è âûñòóïèëè Ñ. Ñòàíè-

øåâ, ÷ðåçâû÷àéíûé è ïîëíîìî÷íûé ïîñîë Ðåñïóáëè-

êè Áîëãàðèè â ÐÔ Ïëàìåí Ãðîçäàíîâ. Îò ÎÈßÈ áûëè

ïðèãëàøåíû äèðåêòîð Èíñòèòóòà À. Í. Ñèñàêÿí è ðó-

êîâîäèòåëü çåìëÿ÷åñòâà Í. Àíãåëîâ.

10–11 ìàÿ â Ìîñêâå â ÔÈÀÍ è ÈßÈ ÐÀÍ ïðîõî-

äèëè Ìàðêîâñêèå ÷òåíèÿ, îðãàíèçîâàííûå ÔÈÀÍ,

ÈßÈ, ÏÈßÔ è ÎÈßÈ. Áûëè çàñëóøàíû äîêëàäû ïî

àêòóàëüíûì âîïðîñàì ôèçèêè âûñîêèõ ýíåðãèé, â òîì

÷èñëå ÷ëåíà-êîððåñïîíäåíòà ÐÀÍ À. Í. Ñèñàêÿíà è

÷ëåíà-êîððåñïîíäåíòà ÐÀÍ Ã. Ä. Øèðêîâà, ïîñâÿ-

ùåííûå ïðîåêòó ìåæäóíàðîäíîãî ëèíåéíîãî êîëëàé-

äåðà è ó÷àñòèþ â íåì ÎÈßÈ è ðîññèéñêèõ íàó÷íûõ

öåíòðîâ. Ïðåìèÿ ÈßÈ èìåíè Ì. À. Ìàðêîâà çà 2007 ã.

áûëà âðó÷åíà Î. Ñààâåäðà (Èòàëèÿ), Å. Í. Àëåêñååâó

(ÈßÈ) è Î. Ã. Ðÿæñêîé (ÈßÈ) çà ðàáîòû â îáëàñòè

íåéòðèííîé ôèçèêè.

11 ìàÿ â Êîëîííîì çàëå Äîìà ñîþçîâ ñîñòîÿ-

ëàñü èíàóãóðàöèÿ ãóáåðíàòîðà Ìîñêîâñêîé îáëàñòè

Á. Â. Ãðîìîâà. Â íåé ïðèíÿëè ó÷àñòèå ïîëíîìî÷íûé

ïðåäñòàâèòåëü Ïðåçèäåíòà ÐÔ â ÖÔÎ Ã. Ñ. Ïîë-

òàâ÷åíêî, ïðåäñòàâèòåëè Àäìèíèñòðàöèè Ïðåçèäåíòà

ÐÔ, äåïóòàòû Ãîñäóìû ÐÔ, ðóêîâîäèòåëè ñòðóêòóð

Ìîñêîâñêîé îáëàñòè, äåÿòåëè íàóêè è êóëüòóðû.

Äóáíó ïðåäñòàâëÿëè ãëàâà ãîðîäà Â. Ý. Ïðîõ, äè-

ðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí, ðåêòîð óíèâåðñèòåòà

«Äóáíà» Î. Ë. Êóçíåöîâ, ãåíåðàëüíûé äèðåêòîð

ÃîñÌÊÁ «Ðàäóãà» Â. Í. Òðóñîâ. Íàêàíóíå äèðåêöèÿ

ÎÈßÈ íàïðàâèëà Á. Â. Ãðîìîâó ïîçäðàâèòåëüíóþ òå-

ëåãðàììó ñ òåïëûìè ïîæåëàíèÿìè â ñâÿçè ñ âñòóïëå-
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del Castro Dias-Balart. He marked the timeliness of the

visit of the delegation from Dubna, congratulated the

guests on the jubilee of JINR, spoke about their inten-

tions to establish a regional Latin American scientific

laboratory and expressed his readiness to support the

intention to promote the cooperation of Cuban and

JINR scientists.

On 26 April in Dolgoprudnyj, at the Moscow

Physics and Technology Institute (MPTI), a working

meeting was held of MPTI Rector RAS Corresponding

Member N. Kudryavtsev and JINR Director RAS Corre-

sponding Member A. Sissakian. They discussed issues

of widening the cooperation between MPTI and JINR.

The meeting was also attended by First Pro-rector Pro-

fessor T. Kondramin, DGAP Dean Professor

F. Kamenets, UC Director Professor D. Fursaev. A deci-

sion was taken to organize a new basic chair «Funda-

mental and Applied Problems in Microworld Physics»

(Leader A. Sissakian, Deputy Leaders D. Fursaev and

G. Shelkov).

On 7 May a meeting and a reception were held at

the Embassy of the Republic of Bulgaria in Moscow on

the occasion of the visit of the Chairman of Bulgaria’s

Council of Ministers Sergei Stanishev to Moscow. The

events were attended by Deputy Chairman of the RF

Government S. Naryshkin, other state and public fig-

ures, heads of diplomatic missions accredited in

Moscow. S. Stanishev, Ambassador Extraordinary and

Plenipotentiary of the Republic of Bulgaria in RF Plamen

Grozdanov took the floor. JINR was represented by

JINR Director A. Sissakian and Leader of the Bulgarian

group at JINR N. Angelov.

On 10–11 May the Markov Readings organized by

PIAS, INP, PINP and JINR were held in Moscow. Re-

ports were heard on urgent problems of high energy

physics. Among them were reports by RAS Corre-

sponding Members A. Sissakian and G. Shirkov, devot-

ed to the project of the International Linear Collider and

the participation of JINR and Russian scientific centres

in it. The 2007 INP Prize named after M. Markov was

awarded to O. Saavedra (Italy), E. Alekseev (INP) and

O. Ryazhskaya (INP) for work in the field of neutrino

physics.
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íèåì íà íîâûé ñðîê â äîëæíîñòü ãóáåðíàòîðà Ìî-

ñêîâñêîé îáëàñòè.

15 ìàÿ ïîä ïðåäñåäàòåëüñòâîì ÷ëåíà-êîððåñïîí-

äåíòà ÐÀÍ È. Í. Ìåøêîâà íà çàñåäàíèè Íàó÷íî-òåõ-

íè÷åñêîãî ñîâåòà ÎÈßÈ, ïðîõîäèâøåì â Äîìå ìå-

æäóíàðîäíûõ ñîâåùàíèé, îáñóæäàëîñü ìåæäóíàðîä-

íîå ñîòðóäíè÷åñòâî Èíñòèòóòà ïî ôèçèêå ÷àñòèö è

ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêå â êîíòåêñòå ïåðñïåê-

òèâ ðàçâèòèÿ íàøåãî öåíòðà. Ñ äîêëàäîì âûñòóïèë

âèöå-äèðåêòîð ÎÈßÈ Ð. Ëåäíèöêè. Â ïîäãîòîâêå äî-

êëàäà òàêæå ïðèíÿëè ó÷àñòèå Â. Ä. Êåêåëèäçå,

À. Ã. Îëüøåâñêèé, Í. À. Ðóñàêîâè÷.

28 ìàÿ ïðåäñòàâèòåëåé íàöèîíàëüíûõ ãðóïï ñî-

òðóäíèêîâ Ðåñïóáëèêè Àçåðáàéäæàí è Ãðóçèè â

ÎÈßÈ ñ èõ íàöèîíàëüíûìè ïðàçäíèêàìè ïîçäðàâèë

âèöå-äèðåêòîð ÎÈßÈ Ì. Ã. Èòêèñ.

Ãðóçèÿ îòìåòèëà Äåíü íåçàâèñèìîñòè 26 ìàÿ. Ïî-

çäðàâëÿÿ ãðóçèíñêèõ ñîòðóäíèêîâ Èíñòèòóòà, âè-

öå-äèðåêòîð îòìåòèë èõ áîëüøîé âêëàä â ðàáîòó

ÎÈßÈ è âî âðåìåíà ñóùåñòâîâàíèÿ ÑÑÑÐ, è â íûíåø-

íèé ïåðèîä. Ó÷åíûå Ãðóçèè óñïåøíî ó÷àñòâóþò â

áîëüøèõ ìåæäóíàðîäíûõ ýêñïåðèìåíòàõ, ïðîâîäè-

ìûõ â ÖÅÐÍ è íàöèîíàëüíûõ ëàáîðàòîðèÿõ ÑØÀ.

Ì. Ã. Èòêèñ ïîä÷åðêíóë, ÷òî Ãðóçèÿ âñåãäà âûïîëíÿëà

ñâîè îáÿçàòåëüñòâà ïåðåä ÎÈßÈ, íåñìîòðÿ íà ñëîæ-

íûå ìåæãîñóäàðñòâåííûå îòíîøåíèÿ. Âèöå-äèðåêòîð

ïîæåëàë âñåì ãðóçèíñêèì ñîòðóäíèêàì ÎÈßÈ äîáðî-

ãî çäîðîâüÿ, ñ÷àñòüÿ è óñïåõîâ â ðàáîòå.

28 ìàÿ — Äåíü Ðåñïóáëèêè Àçåðáàéäæàí. Ýòà

ñòðàíà-ó÷àñòíèöà ÎÈßÈ àêòèâíî âîâëå÷åíà â åãî íà-

ó÷íóþ äåÿòåëüíîñòü, à ó÷åíûå Àçåðáàéäæàíà âíîñÿò

çàìåòíûé âêëàä â ðåàëèçàöèþ íàó÷íî-èññëåäîâàòåëü-

ñêîé ïðîãðàììû Îáúåäèíåííîãî èíñòèòóòà. Áîëüøàÿ
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On 11 May in the Hall of Columns, inauguration

ceremony was held for the Moscow Region Governor,

B. Gromov. Plenipotentiary of the President in the Cen-

tral Federal District G. Poltavchenko, representatives

of the RF President administration, deputies of the RF

State Duma, leaders of the Moscow Region structures,

men of science and culture took part in it.

Dubna was represented by the town Mayor

V. Prokh, JINR Director A. Sissakian, Rector of Dubna

University O. Kuznetsov, General Director of the State

DEB Raduga V. Trusov. The day before, the JINR Direc-

torate forwarded a congratulation telegram to B. Gro-

mov with warm wishes on the occasion of his inaugura-

tion in the position of the Governor of the Moscow Re-

gion for a new term.

On 15 May a regular meeting of the JINR Scientif-

ic-Technical Council was held at the International Con-

ference Hall. It was presided by RAS Corresponding

Member I. Meshkov. International cooperation of the In-

stitute in particle physics and relativistic nuclear

physics was discussed in the context of prospects of

the centre development. JINR Vice-Director R. Lednick�
made a report. V. Kekelidze, A. Olchevski and N. Rus-

sakovich took part in the report drafting.

On 28 May, JINR Vice-Director M. Itkis congratulat-

ed representatives of the national groups of the Repub-

lic of Azerbaijan and Georgia at JINR on their national

holidays.
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Dubna, 15 May. Meeting of the JINR Scientific-Technical Council



ðîëü â ðåøåíèè ôèíàíñîâî-ýêîíîìè÷åñêèõ ïðîáëåì

÷ëåíñòâà ðåñïóáëèêè â Èíñòèòóòå, â ðàñøèðåíèè íàó÷-

íîãî ñîòðóäíè÷åñòâà èç îáëàñòåé ôèçèêè ÷àñòèö, íåé-

òðîííîé ôèçèêè â ïðèêëàäíûå îáëàñòè ïðèíàäëåæèò

ïðåçèäåíòó ÀÍ Àçåðáàéäæàíà Ì. Êåðèìîâó. Ì. Ã. Èò-

êèñ ïîçäðàâèë âñåõ àçåðáàéäæàíñêèõ ñîòðóäíèêîâ

ÎÈßÈ ñ íàöèîíàëüíûì ïðàçäíèêîì, ïîæåëàë âñåì

ñ÷àñòüÿ, áëàãîïîëó÷èÿ è ïëîäîòâîðíîãî ñîòðóäíè÷å-

ñòâà. Âî âðåìÿ âñòðå÷è îáñóæäàëèñü âîïðîñû âîç-

ìîæíîãî ó÷àñòèÿ ñòóäåíòîâ è íàó÷íîé ìîëîäåæè

Àçåðáàéäæàíà â ó÷åáíûõ ïðîãðàììàõ ÓÍÖ ÎÈßÈ, à

òàêæå âîïðîñû ñîöèàëüíîé ñôåðû.

8–10 èþíÿ â Ïåòåðáóðãå ïðîõîäèë XI Ìåæäóíà-

ðîäíûé ýêîíîìè÷åñêèé ôîðóì, íà êîòîðîì â ñîñòàâå

ýêñïîçèöèè Ôåäåðàëüíîãî àãåíòñòâà ïî óïðàâëåíèþ

îñîáûìè ýêîíîìè÷åñêèìè çîíàìè (ÐîñÎÝÇ) áûë

ïðåäñòàâëåí ðàçäåë, ïîñâÿùåííûé òåõíèêî-âíåäðåí-

÷åñêîé îñîáîé ýêîíîìè÷åñêîé çîíå «Äóáíà». Èííî-

âàöèîííûå ðàçðàáîòêè ÎÈßÈ íà ôîðóìå áûëè ïðåä-

ñòàâëåíû íå òîëüêî â ýêñïîçèöèè ÐîñÎÝÇ, íî è â ýêñ-

ïîçèöèè Ôåäåðàëüíîãî àãåíòñòâà ïî íàóêå è

èííîâàöèÿì (Ðîñíàóêà), ãäå ïîñåòèòåëè âûñòàâêè

ñìîãëè îçíàêîìèòüñÿ ñ ðàçðàáîòàííûìè â ÎÈßÈ

ÿäåðíî-ôèçè÷åñêèìè ìåòîäàìè òåðàïèè îíêîëîãè÷å-

ñêèõ çàáîëåâàíèé.
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Georgia celebrated the Independence Day on

26 May. Greeting the Georgian JINR staff members, the

Vice-Director noted their large contribution to the ac-

tivities of JINR, both in the times of the USSR and to-

day. Georgian scientists participate successfully in

large international experiments held at CERN and US

national laboratories. M. Itkis stressed the fact that

Georgia had always fulfilled its responsibilities for JINR

despite complicated relations between the states. The

JINR Vice-Director wished all Georgian JINR staff mem-

bers sound health, happiness and every success at

work.

28 May is the Republic Day in Azerbaijan. This JINR

Member State is actively involved in the scientific activ-

ities at the Institute and the scientists from Azerbaijan

contribute considerably to the realization of the scien-

tific research programme of the Joint Institute. Presi-

dent of the Academy of Sciences of Azerbaijan

M. Kerimov plays a big role in the solution of finan-

cial-economic problems of the Republic’s membership

at the Institute, in transforming scientific cooperation

from the fields of particle physics, neutron physics to

the fields of applied research. M. Itkis congratulated all

Azerbaijani JINR staff members on their national holi-

day, wished them happiness, welfare and fruitful coop-

eration. Issues of possible participation of students and

scientific youth of Azerbaijan in scientific programmes

of the JINR UC and aspects of social sphere were also

discussed at the meeting.
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Dubna, 28 May. JINR Vice-Director M. Itkis is congratulating the representatives

of the national JINR staff member groups of the Republic of Azerbaijan and Georgia on their national holidays



Áåçóñëîâíûé èíòåðåñ ó÷àñòíèêîâ ôîðóìà ïðè-

âëåêëè èííîâàöèîííûå ðàçðàáîòêè Îáúåäèíåííîãî

èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé, ïðåäñòàâëåííûå

ðåçèäåíòîì ÎÝÇ — óïðàâëÿþùåé êîìïàíèåé «Äóá-

íà–Ñèñòåìà»: êîìïëåêñ èîííî-ëó÷åâûõ òåõíîëîãèé

äëÿ ïðîèçâîäñòâà íîâûõ ìàòåðèàëîâ; íàíîêîìïîçèòû

äëÿ ãèáêèõ ïå÷àòíûõ ïëàò è òðåêîâûå ìåìáðàíû.

12 èþíÿ ïî ñëó÷àþ íàöèîíàëüíîãî ïðàçäíèêà —

Äíÿ Ðîññèè äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïðèíÿë

÷ëåíîâ ïðåçèäèóìà ÎÊÏ-22, êîòîðûé ïðåäñòàâëÿåò â

Ñîâåòå íàöèîíàëüíûõ ãðóïï Èíñòèòóòà ðîññèéñêèõ

ñîòðóäíèêîâ, è ïåðåäàë îò èìåíè äèðåêöèè ÎÈßÈ ïî-

çäðàâèòåëüíûé àäðåñ. Íà âñòðå÷å ñîñòîÿëñÿ äåëîâîé,

êîíñòðóêòèâíûé ðàçãîâîð î íàó÷íîé ïðîãðàììå Èí-

ñòèòóòà, ñîöèàëüíûõ ïðîáëåìàõ, áëèæàéøèõ ïëàíàõ.

Êàê îòìåòèë ÷ëåí ïðåçèäèóìà ÎÊÏ-22, ïðåäñåäàòåëü

êîìèññèè ïðîôñîþçà ïî îõðàíå òðóäà Þ. Ã. Âîéòåí-

êî, äèðåêöèþ è ïðîôñîþç îáúåäèíÿåò îäíî îáùåå

äåëî — ñòðåìëåíèå ê äàëüíåéøåìó óêðåïëåíèþ è

ðàçâèòèþ Èíñòèòóòà, ê ñîçäàíèþ äëÿ ñîòðóäíèêîâ äî-

ñòîéíûõ óñëîâèé òðóäà, ðîñòó çàðïëàòû, òåõíè÷åñêîé

áåçîïàñíîñòè.

25 èþíÿ ïî ïðèãëàøåíèþ ïîñîëüñòâà Áîëèâàðè-

àíñêîé Ðåñïóáëèêè Âåíåñóýëû â Ðîññèéñêîé Ôåäåðà-

öèè äåëåãàöèÿ ÎÈßÈ â ñîñòàâå çàìåñòèòåëÿ ðóêîâî-

äèòåëÿ Óïðàâëåíèÿ íàó÷íî-îðãàíèçàöèîííîé ðàáîòû
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On 8–10 June the XI International Economic Forum

was held in Petersburg. The exposition of the Federal

Agency on the Administration of Special Economic

Zones (RosSEZ) included a section devoted to the Dub-

na technical-promotional special economic zone. Innov-

ative elaborations of JINR were shown at the forum not

only at the RosSEZ exposition, but also at the display

of the Federal Agency on Science and Innovations,

where visitors could become acquainted with the nu-

clear physics techniques worked out at JINR for the on-

cological disease therapy.

JINR innovative elaborations produced by the SEZ

resident — the Dubna–Sistema management company,

aroused interest among the forum participants: a com-

plex of ion-ray technologies for the production of new

materials; nanocomposites for flexible printed circuits,

and track membranes.

On 12 June on the occasion of the Russia Day cele-

brated in this country, JINR Director A. Sissakian re-

ceived members of the presidium of the Joint Trade

Union Committee-22 (JTUC-22), which represents

Russian JINR staff members at the National Groups

Council, and presented them a congratulation address

on behalf of the JINR Directorate. At the meeting, the

scientific programme of JINR, social matters and com-

ing plans were discussed in a businesslike constructive

manner. Member of the JTUC-22 presidium, chairman of

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Dubna, 12 June. JINR Director A. Sissakian is congratulating Russian JINR staff members on the Day of Russia

Äóáíà, 12 èþíÿ. Äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí

ïîçäðàâëÿåò ðîññèéñêèõ ñîòðóäíèêîâ ïî ñëó÷àþ íàöèîíàëüíîãî ïðàçäíèêà — Äíÿ Ðîññèè



è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà Ä. Â. Êàìàíèíà è

ó÷åíîãî ñåêðåòàðÿ Ëàáîðàòîðèè âûñîêèõ ýíåðãèé

Å. Á. Ïëåõàíîâà ïðèíÿëà ó÷àñòèå â îòêðûòèè Ëàòèíî-

àìåðèêàíñêîãî êóëüòóðíîãî öåíòðà èì. Ñèìîíà Áîëè-

âàðà â Áèáëèîòåêå èíîñòðàííîé ëèòåðàòóðû â Ìî-

ñêâå.

Â ïîñëåäíåå âðåìÿ àêòèâíî ãîòîâèëîñü âñòóïëå-

íèå Âåíåñóýëû â ÎÈßÈ. Âñå íåîáõîäèìûå äîêóìåíòû

ïåðåäàíû â Ïðàâèòåëüñòâî Ðåñïóáëèêè Âåíåñóýëû, è

ïîëó÷åíî ïðåäâàðèòåëüíîå ñîãëàñèå, î ÷åì Èíñòèòóò

èíôîðìèðîâàë ëè÷íî ïîñîë À. Ðîõàñ. Äëÿ ïîäïèñà-

íèÿ Ñîãëàøåíèÿ îá àññîöèèðîâàííîì ÷ëåíñòâå Áîëè-

âàðèàíñêîé Ðåñïóáëèêè Âåíåñóýëû â ÎÈßÈ óæå

ñäåëàíû íåîáõîäèìûå øàãè: çàêëþ÷åíî ñîãëàøåíèå

î íàó÷íîì ñîòðóäíè÷åñòâå è îáìåíå ñïåöèàëèñòàìè

ìåæäó íàøèì Èíñòèòóòîì è Âåíåñóýëüñêèì èíñòèòó-

òîì íàó÷íûõ èññëåäîâàíèé (IVIC), ïðèíöèïèàëüíî ðå-

øåí âîïðîñ î ïîñòóïëåíèè ïåðâûõ ìîëîäûõ ó÷åíûõ

Âåíåñóýëû â àñïèðàíòóðó ïðè ÎÈßÈ, îáñóæäåí ïëàí

ñîâìåñòíûõ ðàáîò â îáëàñòè ôóíäàìåíòàëüíîé íàóêè,
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the trade union board on labour protection

Yu. Voitenko stressed the fact that one mutual task

unites the directorate and trade unions — the intention

to further strengthening and development of the Insti-

tute, to establish for the personnel decent labour condi-

tions, wage growth and technical safety.

On 25 June a delegation from JINR, including JINR

Deputy Chief Scientific Secretary D. Kamanin and Sci-

entific Secretary of the Laboratory of High Energies

E. Plekhanov, took part in the opening ceremony of the

Latin American cultural centre named after Simon Boli-

var at the Library of Foreign Literature in Moscow.

The entry of the Republic of Venezuela into JINR

has been actively prepared lately. All necessary docu-

ments have been handed to the Government of the Re-

public and a preliminary consent has been obtained.

Ambassador A. Rojas personally informed the Joint In-

stitute on the latter. To sign the agreement on the Boli-

varian Republic of Venezuela’s associate membership

of JINR, the following necessary steps have been ac-

complished: an agreement has been concluded on scien-

tific cooperation and exchange of specialists between

JINR and the Venezuela Institute for Scientific Research

(IVIC); the problem of the first group of young Venezue-

lan scientists to enlist to the JINR postgraduate courses

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, 26 èþíÿ. Âèçèò â ÎÈßÈ äåëåãàöèè Ðåñïóáëèêè Êîðåè.

Îáñóæäåíèå ïåðñïåêòèâ íàó÷íîãî ñîòðóäíè÷åñòâà ñ äèðåêöèåé Èíñòèòóòà

Dubna, 26 June. The delegation of the Republic of Korea visits JINR.

Discussion of the prospects of scientific cooperation at the JINR Directorate



èííîâàöèîííîé äåÿòåëüíîñòè è îáðàçîâàòåëüíûõ

ïðîãðàìì.

26 èþíÿ ñ âèçèòîì â ÎÈßÈ ïîáûâàëè ðóêîâîäè-

òåëü äåïàðòàìåíòà ïî ñîòðóäíè÷åñòâó ñ Åâðîïîé è

Îêåàíèåé Ìèíèñòåðñòâà íàóêè è òåõíîëîãèé Ðåñïó-

áëèêè Êîðåè ãîñïîäèí Íàì Þí ×î è íà÷àëüíèê îòäå-

ëà êîðåéñêîãî Èíñòèòóòà ñòàíäàðòîâ è íàóê äîêòîð

Ìèóíãñó Êèì. Öåëü âèçèòà — çíàêîìñòâî ñ ñîñòîÿíè-

åì èññëåäîâàíèé â ÎÈßÈ è îáñóæäåíèå âîçìîæíîñòè

ñîòðóäíè÷åñòâà.

Äåëåãàöèþ ïðèíÿëè äèðåêòîð ÎÈßÈ À. Í. Ñèñà-

êÿí è âèöå-äèðåêòîð Ì. Ã. Èòêèñ. Âî âñòðå÷å è áåñåäå

ó÷àñòâîâàëè ïîìîùíèê äèðåêòîðà Ã. Ì. Àðçóìàíÿí,

çàìåñòèòåëü ðóêîâîäèòåëÿ Óïðàâëåíèÿ íàó÷íî-îðãà-

íèçàöèîííîé ðàáîòû è ìåæäóíàðîäíîãî ñîòðóäíè÷å-

ñòâà Ä. Â. Êàìàíèí, çàìåñòèòåëè äèðåêòîðà ËÒÔ

À. Ñ. Ñîðèí è Â. À. Îñèïîâ, íàó÷íûå ñîòðóäíèêè ËßÏ

Ã. Ä. Àëåêñååâ è Þ. È. Äàâûäîâ. Ñòîëü ïðåäñòàâè-

òåëüíîå ñî ñòîðîíû Èíñòèòóòà ó÷àñòèå âî âñòðå÷å

îáúÿñíÿåòñÿ áîëüøîé çàèíòåðåñîâàííîñòüþ ÎÈßÈ â

ðàçâèòèè êîíòàêòîâ ñ íàó÷íûìè öåíòðàìè Ðåñïóáëèêè

Êîðåè.

Â äèðåêöèè äåëåãàöèþ ïîçíàêîìèëè ñ ìàñøòàáà-

ìè äåÿòåëüíîñòè Èíñòèòóòà, ðàññêàçàëè î ñîòðóäíè-

÷åñòâå ñ äðóãèìè íàó÷íûìè öåíòðàìè, î êðóïíûõ ýêñ-

ïåðèìåíòàõ è óñòàíîâêàõ, êîòîðûìè ðàñïîëàãàåò

ÎÈßÈ. Ãîñòè ïîñåòèëè Ëàáîðàòîðèþ ÿäåðíûõ ðåàê-

öèé èì. Ã. Í. Ôëåðîâà è ÍÏÖ «Àñïåêò».
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has been solved in principle; the plan of joint work in

fundamental science, innovation activities and educa-

tional programmes has been discussed.

On 26 June Head of the department on coopera-

tion with Europe and Oceania of the South Korean Min-

istry of Science and Technology Nam Yun Cho and

Chief of a department of the Korean Institute of Stan-

dards and Science Doctor Miungsu Kim visited JINR.

The aim of their visit was to get acquainted with the

R&D status at JINR and discuss possible trends for co-

operation. JINR Director A. Sissakian and Vice-Director

M. Itkis received the delegation. Assistant Director

G. Arzumanyan, Deputy Chief of the administration of

scientific-organizational activities and international co-

operation D. Kamanin, BLTP Deputy Directors A. Sorin

and V. Osipov, DLNP staff members G. Alekseev and

Yu. Davydov took part in the discussion. Such repre-

sentative participation of JINR in the meeting shows

JINR’s great interest in developing contacts with scien-

tific centres of the Republic of Korea.

The guests were acquainted with the scales of JINR

activities, they were told about cooperation with other

scientific centres, large experiments and facilities at

JINR. They visited the Flerov Laboratory of Nuclear Re-

actions and SIC Aspekt.

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, 12 èþëÿ.

Ãîñòü Äóáíû çàìåñòèòåëü

Ïðåäñåäàòåëÿ Ñîâåòà Ôåäåðàöèè

Ì. Å. Íèêîëàåâ â ÎÈßÈ.

Íà ñíèìêå (ñëåâà íàïðàâî):

À. Í. Ñèñàêÿí, Ì. Å. Íèêîëàåâ,

Ì. Ã. Èòêèñ â Ëàáîðàòîðèè ÿäåðíûõ

ðåàêöèé

Dubna, 12 July.

Dubna’s guest Deputy Chairman of the

RF Federation Council M. Nikolaev at

JINR. In the photo (from left to right):

A. Sissakian, M. Nikolaev and M. Itkis at

the Flerov Laboratory of Nuclear

Reactions



Â ðàìêàõ ïðîåêòà A-2.53 PUC-12/JC-XII «Ðàçðàáîòêà
íîâûõ çàùèòíûõ ìàòåðèàëîâ è íîâûõ òåðìîëþìèíåñöåíò-
íûõ äåòåêòîðîâ äëÿ öåëåé ðàäèàöèîííîé áåçîïàñíîñòè»
Êîìïëåêñíîé äîëãîñðî÷íîé ïðîãðàììû ñîòðóäíè÷åñòâà
Ðîññèè è Èíäèè ñ 26 ôåâðàëÿ ïî 20 ìàðòà ñîñòîÿëñÿ
ðàáî÷èé âèçèò çàìåñòèòåëÿ äèðåêòîðà ËÐÁ ïðîôåññîðà
Ã. Í. Òèìîøåíêî è âåäóùåãî íàó÷íîãî ñîòðóäíèêà ËÐÁ
Â. Å. Àëåéíèêîâà â Èíäèþ (Ìåæóíèâåðñèòåòñêèé óñêîðè-
òåëüíûé öåíòð, Íüþ-Äåëè). Áûëè îáñóæäåíû ïëàíû äàëü-
íåéøåé ðàáîòû è ïîäãîòîâëåíû ïðîãðàììû ýêñïåðèìåí-
òîâ ïî èññëåäîâàíèþ çàùèòíûõ ñâîéñòâ íîâûõ ìàòåðèà-
ëîâ, èçãîòîâëåííûõ â Èíäèè, à òàêæå ýêñïåðèìåíòîâ ïî

èññëåäîâàíèþ õàðàêòåðèñòèê íîâûõ òåðìîëþìèíåñöåíò-
íûõ äåòåêòîðîâ, èçãîòîâëåííûõ ñ èñïîëüçîâàíèåì
íàíîòåõíîëîãèè. Ïåðâûå ýêñïåðèìåíòû ïëàíèðóåòñÿ âû-
ïîëíèòü âî âòîðîì ïîëóãîäèè 2007 ã. â ÎÈßÈ íà ïó÷êå ïðî-
òîíîâ ôàçîòðîíà ËßÏ.

12 àïðåëÿ ñîñòîÿëîñü ïîäïèñàíèå äîãîâîðà îá àññî-
öèèðîâàííîì ÷ëåíñòâå â ÎÈßÈ Ðåñïóáëèêè Ñåðáèè.
Ñ ñåðáñêîé ñòîðîíû ñîãëàøåíèå áûëî ïîäïèñàíî ìèíè-
ñòðîì íàóêè è çàùèòû îêðóæàþùåé ñðåäû À. Ïîïîâè÷åì,
îò ÎÈßÈ — äèðåêòîðîì Èíñòèòóòà ÷ëåíîì-êîððåñïîíäåí-
òîì ÐÀÍ À. Í. Ñèñàêÿíîì. Ïðèâåòñòâóÿ ñåðáñêóþ äåëåãàöèþ
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In the framework of the A-2.53 PUC-12/JC-XII project «De-

velopment of New Protective Materials and New Thermo Lumi-

nescent Detectors for Radiation Safety Purposes» of the com-

plex long-term programme of Russia–India cooperation, LRB

Deputy Director Professor G. Timoshenko and LRB leading re-

searcher V. Aleinikov were on a working visit to India (the Inter-

national Accelerator Centre, New Delhi) from 26 February to

20 March. They discussed plans for further contacts and

arranged programmes on experiments to study characteristics

of new thermo luminescent detectors produced with nano-
technology. First experiments are planned to be accomplished
in the second half of 2007, at the phasotron proton beam,
DLNP, JINR.

On 12 April an agreement was signed on the associate
membership of the Republic of Serbia to JINR. On the Serbian
side, the document was signed by Minister of Energy and Min-

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 12 àïðåëÿ. Äåëåãàöèÿ Ðåñïóáëèêè Ñåðáèè â äèðåêöèè Èíñòèòóòà âî âðåìÿ ïîäïèñàíèÿ äîãîâîðà

îá àññîöèèðîâàííîì ÷ëåíñòâå â ÎÈßÈ Ðåñïóáëèêè Ñåðáèè

Dubna, 12 April. The delegation of the Republic of Serbia at the JINR Directorate during the signing of the agreement on associate

membership of the Republic to JINR



â ñîñòàâå äèðåêòîðà Ëàáîðàòîðèè ôèçèêè Èíñòèòóòà ÿäåð-
íûõ íàóê «Âèí÷à» À. Äîáðîñàâëåâè÷à è ñîòðóäíèêîâ ýòîé
ëàáîðàòîðèè äîêòîðà Ï. Áåëè÷åâà è äîêòîðà Â. Âóéîâè÷à,
äèðåêòîð Îáúåäèíåííîãî èíñòèòóòà ïîä÷åðêíóë, ÷òî ïîä-
ïèñàíèå ýòîãî ñîãëàøåíèÿ îçíà÷àåò íîâûé, áîëåå ãëóáî-
êèé ýòàï ñîòðóäíè÷åñòâà, êîòîðîå, ðàçâèâàÿñü íà áàçå ñî-
çäàíèÿ öèêëîòðîííîãî êîìïëåêñà â Áåëãðàäå, ïðèâåäåò ê
äðóãèì èíòåðåñíûì ïðîåêòàì, áóäåò ðàçâèâàòüñÿ øèðå. È
ñëåäóþùèé ýòàï ðàçâèòèÿ íàøèõ îòíîøåíèé — ïîëíî-
ïðàâíîå ÷ëåíñòâî Ñåðáèè â ÎÈßÈ. À äëÿ ýòîãî íåîáõîäèìî
âîâëåêàòü â ñîòðóäíè÷åñòâî ñåðáñêóþ ìîëîäåæü — ñòóäåí-
òîâ è àñïèðàíòîâ.

Ïîáëàãîäàðèâ äèðåêöèþ ÎÈßÈ çà ïîìîùü â ïîäãîòîâ-
êå ýòîãî ñîãëàøåíèÿ è ìíîãîëåòíåå óñïåøíîå ñîòðóäíè÷å-
ñòâî, Àëåêñàíäð Äîáðîñàâëåâè÷ çàìåòèë, ÷òî Ñåðáèÿ ñåãî-
äíÿ ïåðåæèâàåò íåïðîñòóþ ïîëèòè÷åñêóþ è ýêîíîìè÷å-
ñêóþ ñèòóàöèþ, è ýòî ñîãëàøåíèå ñòàíåò íåêîòîðîé
ïîääåðæêîé â îáåñïå÷åíèè ñîòðóäíè÷åñòâà, è äîáàâèë,
÷òî ïîäïèñàíèå äîãîâîðà îá àññîöèèðîâàííîì ÷ëåíñòâå
ìèíèñòðîì ïîçâîëèò ïîäíÿòü ñîòðóäíè÷åñòâî èíñòèòóòà
«Âèí÷à» è ÎÈßÈ íà áîëåå âûñîêèé óðîâåíü è ïîçâîëèò Ðå-
ñïóáëèêå Ñåðáèè ñòàòü â áóäóùåì ïîëíîïðàâíûì ÷ëåíîì
ÎÈßÈ, íî äëÿ ýòîãî íåîáõîäèìî ðåøåíèå íà óðîâíå ïðà-
âèòåëüñòâà, à ó íåãî ñåé÷àñ ñëèøêîì ìíîãî ïîëèòè÷åñêèõ è
ýêîíîìè÷åñêèõ ïðîáëåì.

20–21 àïðåëÿ â ÎÈßÈ ïîáûâàëè ðåêòîð Åðåâàíñêîãî
ãîñóäàðñòâåííîãî óíèâåðñèòåòà ÷ëåí-êîððåñïîíäåíò ÍÀÍ
Àðìåíèè À. Ã. Ñèìîíÿí è ïðîðåêòîð ïî íàóêå è ìåæäóíà-
ðîäíûì ñâÿçÿì óíèâåðñèòåòà ïðîôåññîð Ñ. Ã. Àðóòþíÿí.
Öåëü âèçèòà — ïîçíàêîìèòüñÿ ñ Èíñòèòóòîì, âñòðåòèòüñÿ ñ
çåìëÿ÷åñòâîì, ïîñåòèòü óíèâåðñèòåò «Äóáíà», îáñóäèòü âñå
íàïðàâëåíèÿ ñîòðóäíè÷åñòâà è â îáëàñòè íàóêè, è â îáëà-
ñòè îáðàçîâàíèÿ, ïîçíàêîìèòüñÿ ñ ôóíäàìåíòàëüíûìè è
ïðèêëàäíûìè èññëåäîâàíèÿìè. Â Àðìåíèè ñîçäàí Öåíòð
âûñîêèõ ýíåðãèé, êîòîðûé çàèíòåðåñîâàí â ïîäãîòîâêå êà-
äðîâ â ÎÈßÈ, îñîáåííî èç ÷èñëà ìîëîäåæè.

Ïðè ïîñåùåíèè óíèâåðñèòåòà îáñóæäåíû âîçìîæíî-
ñòè ñîòðóäíè÷åñòâà, âîçíèêëà èäåÿ ïðèãëàñèòü êîëëåã èç
óíèâåðñèòåòà â Åðåâàí, ÷òîáû ïîäïèñàòü òàì ñîãëàøåíèå.

15 ìàÿ äèðåêòîð Èíñòèòóòà À. Í. Ñèñàêÿí ïðèíÿë ðó-
êîâîäèòåëÿ íàó÷íîé ãðóïïû ôàêóëüòåòà ïðèêëàäíîé ìàòå-
ìàòèêè Óíèâåðñèòåòà Ñòåëëåíáîø (ÞÀÐ) ïðîôåññîðà
Á. Õåðáñòà, êîòîðûé ïðèåõàë â ËßÐ ñ ðàáî÷èì âèçèòîì,
÷òîáû íà÷àòü ñîâìåñòíûå èññëåäîâàíèÿ. Ïðîôåññîð
Á. Õåðáñò ïîáëàãîäàðèë çà âîçìîæíîñòü ïðèåõàòü è çà ãî-
ñòåïðèèìñòâî, îêàçàííîå åìó â Èíñòèòóòå. Åãî èíòåðåñû íå
îãðàíè÷èâàþòñÿ òîëüêî ÎÈßÈ; Áåí Õåðáñò ïîáûâàë íà ôè-
çè÷åñêîì ôàêóëüòåòå ÌÃÓ, îçíàêîìèëñÿ ñ óíèâåðñèòåòîì
«Äóáíà». Îí âûñòóïèë íà ñåìèíàðàõ â ËßÏ è ËÈÒ, ïîçíàêî-
ìèë ñîòðóäíèêîâ ÎÈßÈ ñ ðàáîòàìè ñâîåé ãðóïïû ïî êîì-
ïüþòåðíîìó çðåíèþ, èìåþùåìó áîëüøèå ïåðñïåêòèâû â
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ing A. Popovic, on the JINR side, by JINR Director RAS Corre-
sponding Member A. Sissakian. Greeting the Serbian delega-

tion, which included physics laboratory director of the Vin�a In-
stitute of Nuclear Sciences A. Dobrosavljevic, the laboratory
staff members Doctor P. Belicev and Doctor V. Vujovic, the JINR
Director stressed the fact that the signing of this agreement
meant a new deeper stage of cooperation which would lead
to other interesting projects and become wider as it developed
on the basis of establishing the cyclotron complex in Belgrade.
The next stage of the development of our relations will be the
full membership of Serbia to JINR. To achieve it, it is necessary
to involve Serbian students and postgraduates into coopera-
tion.

Aleksandar Dobrosavljevic thanked the JINR Directorate
for the assistance in the preparation of this agreement and
long-standing cooperation. He also noted that Serbia today
lives through a difficult political and economic period. Thus, the
agreement will support in some way the provision of coopera-
tion. He added that the signing of the document on the associ-
ate membership by the Minister would place the ties between

the Vin�a Institute and JINR on a higher level and facilitate the
full membership for Serbia to JINR in the future. However, to
achieve it, a decision on the governmental level is necessary,

while the Government of Serbia is preoccupied with too many
political and economic problems at present.

On 20–21 April Rector of Yerevan State University RA
NAS Corresponding Member A. Simonyan and Pro-rector on
science and international ties Professor S. Arutyunyan visited
JINR. They arrived to become acquainted with the Institute and
its fundamental and applied research, to meet with the Ar-
menian group of JINR staff members and visit Dubna Universi-
ty, discuss all trends of cooperation both in science and in edu-
cation. A Centre for High Energy Research was established in
Armenia which would be interested in training the staff at JINR,
especially young employees.

While the guests were on a visit to Dubna University, they
expressed an idea to invite their colleagues to Yerevan, to sign
an agreement there.

On 15 May JINR Director A. Sissakian received the Head
of a scientific group of the applied mathematics faculty of Stel-
lenbosh University (RSA) Professor B. Herbst. Professor
B. Herbst thanked him for an opportunity to come and for the
welcome he received at the Institute. Not only JINR was on the
list of his interests; Ben Herbst had a visit to the MSU physics
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øèðîêîì äèàïàçîíå ïðèêëàäíûõ èññëåäîâàíèé, â ÷àñòíî-
ñòè äëÿ ëó÷åâîé òåðàïèè.

Âñëåä çà íèì â Äóáíó ïðèåäóò ñòóäåíòû è àñïèðàíòû
Óíèâåðñèòåòà Ñòåëëåíáîø — ïðîäîëæàòü íà÷àòóþ ðàáîòó
è íà çèìíþþ øêîëó. Êàê ïîÿñíèë êîîðäèíàòîð ðàáîò ïî ñî-
òðóäíè÷åñòâó ÞÀÐ–ÎÈßÈ Ä. Â. Êàìàíèí, ïðîôåññîð
Õåðáñò ñ ýíòóçèàçìîì âêëþ÷èëñÿ â ýêñïåðèìåíòàëüíóþ ðà-
áîòó åãî ãðóïïû â ËßÐ. Ðå÷ü èäåò îá àíàëèçå îðèãèíàëüíûõ
äàííûõ ïî äåëåíèþ àêòèíèäíûõ ÿäåð, ïîëó÷åííûõ â êîë-
ëàáîðàöèè ÔÎÁÎÑ, ñ ïðèìåíåíèåì ìåòîäîâ ðàñïîçíàâà-
íèÿ îáðàçîâ â «çàøóìëåííûõ» èçîáðàæåíèÿõ.

29–30 ìàÿ â Âåíå (Àâñòðèÿ) ñîñòîÿëèñü 58-å çàñåäà-
íèå Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ãîñóäàðñòâ —
÷ëåíîâ Ìåæäóíàðîäíîãî öåíòðà íàó÷íî-òåõíè÷åñêîé èí-
ôîðìàöèè (ÌÖÍÒÈ) è ìåæäóíàðîäíûé ñåìèíàð ïî ïðî-
áëåìàì ìíîãîñòîðîííåãî ñîòðóäíè÷åñòâà â îáëàñòè èííî-
âàöèé è ïåðåäà÷è òåõíîëîãèé, îðãàíèçîâàííûé ÌÖÍÒÈ

ïîä ýãèäîé UNIDO (îðãàíèçàöèÿ ïî èíäóñòðèàëüíîìó ðàç-
âèòèþ ïðè ÎÎÍ). Îò ÎÈßÈ â ýòèõ ìåðîïðèÿòèÿõ
ó÷àñòâîâàëè äèðåêòîð Èíñòèòóòà À. Í. Ñèñàêÿí è çàìåñòè-
òåëü ðóêîâîäèòåëÿ Óïðàâëåíèÿ íàó÷íî-îðãàíèçàöèîííîé
ðàáîòû è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà Ä. Â. Êàìàíèí.

Â ñâîåì ïðèâåòñòâåííîì ñëîâå íà îòêðûòèè ñåìèíàðà
À. Í. Ñèñàêÿí îòìåòèë, ÷òî ó ÌÖÍÒÈ è ÎÈßÈ åñòü ðÿä îáùèõ
îðãàíèçàöèîííûõ ÷åðò è ðÿä îáùèõ çàäà÷. Æèâóþ çàèíòå-
ðåñîâàííîñòü ó÷àñòíèêîâ ñåìèíàðà âûçâàë äîêëàä
À. Í. Ñèñàêÿíà «Ìåæäóíàðîäíûé íàó÷íûé öåíòð è èííîâà-
öèîííàÿ òåððèòîðèÿ â Äóáíå», ïîñêîëüêó ÎÈßÈ èìååò
áîëüøîé è ïðèçíàííûé îïûò â îðãàíèçàöèè ìåæäóíàðîä-
íîãî ñîòðóäíè÷åñòâà è èíòåðåñíûå ïðèêëàäíûå íàðàáîò-
êè, ïåðåõîäÿùèå â ðåàëüíûå èííîâàöèîííûå ïðîåêòû.

Îäíèì èç ðåçóëüòàòîâ âåíñêèõ âñòðå÷ ñòàëî ïîäïè-
ñàíèå ïðîòîêîëà òðåõñòîðîííåãî ñîâåùàíèÿ ÎÈßÈ–
ÌÖÍÒÈ–ÌÀÃÀÒÝ î ñîâìåñòíûõ äåéñòâèÿõ ïî ñîäåéñòâèþ
ðàñïðîñòðàíåíèþ èíôîðìàöèè â ñôåðå èííîâàöèé íà
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faculty and was acquainted with the activities at Dubna Univer-
sity. He spoke at the seminars at DLNP and LIT, informed JINR
staff members on the studies of his group in computer sight
which has good prospects in a wide range of applied re-
search, and in ray therapy in particular.

After the visit of Professor B. Herbst students and post-
graduates of Stellenbosh University will come to Dubna to con-
tinue their studies and attend the winter school. Coordinator
of RSA–JINR cooperation D. Kamanin said that Professor
B. Herbst enthusiastically joined the experimental studies of
his group at FLNR. These studies include the analysis of specific
data on actinide nuclei fission, obtained in the PHOBOS collab-
oration, using the methods of image recognizing in «noisy»
pictures.

On 29–30 May the 58th session of the Committee of
Plenipotentiaries of the members states of the International

Centre of Scientific and Technical Information (ICSTI) and an in-
ternational seminar on problems of multilateral cooperation in
innovation and technology transfer, organized by ICSTI under
the auspices of UNIDO (a UN industrial development organiza-
tion), were held in Vienna (Austria). JINR Director A. Sissakian
and Deputy Head of the administration of scientific-organiza-
tional activities and international cooperation D. Kamanin rep-
resented JINR at the events.

In his greeting speech at the opening of the seminar,
A. Sissakian noted that ICSTI and JINR have a number of mutu-
al organizational features and tasks. The participants of the
seminar showed great interest in the report by A. Sissakian
«International Scientific Centre and Territory of Innovation in
Dubna», as JINR has well-known experience in the organiza-
tion of international cooperation and intriguing results in ap-
plied research that are being transformed into real innovative
projects.
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Äóáíà, 15 ìàÿ.

Âèçèò â ÎÈßÈ ïðîôåññîðà

Á. Õåðáñòà èç Óíèâåðñèòåòà

Ñòåëëåíáîø (ÞÀÐ).

Íà ñíèìêå (ñëåâà íàïðàâî):

Í. À. Ðóñàêîâè÷, À. Í. Ñèñàêÿí,

Á. Õåðáñò

Dubna, 15 May.

Professor B. Herbst of Stellenbosh

University (RSA) on a visit to JINR.

In the photo (from left to right):

N. Russakovich, A. Sissakian and

B. Herbst



áàçå øèðîêîãî ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà. Â ïðîòî-
êîëå, â ÷àñòíîñòè, áûëî âûðàæåíî íàìåðåíèå ñîâìåñòíû-
ìè óñèëèÿìè îðãàíèçîâàòü íà áàçå ÎÈßÈ è Ìåæäóíàðîä-
íîãî óíèâåðñèòåòà «Äóáíà» øêîëû «ßäåðíàÿ ôèçèêà äëÿ
óñòîé÷èâîãî ðàçâèòèÿ» è ñåìèíàðà INIS â 2008 ã., à òàêæå
æåëàíèå ÎÈßÈ ñïîñîáñòâîâàòü äàëüíåéøåìó ðàçâèòèþ
æóðíàëà ÌÖÍÒÈ «Èíôîðìàöèÿ è èííîâàöèè». Ïðîòîêîë
çàêðåïèë íàìåðåíèå ó÷àñòíèêîâ ïîäãîòîâèòü òðåõñòîðîí-
íåå Ñîãëàøåíèå ÌÀÃÀÒÝ–ÎÈßÈ–ÌÖÍÒÈ î ñîòðóäíè÷åñòâå
â îáëàñòè ôîðìèðîâàíèÿ áàçû äàííûõ è ïîðòôåëÿ èííî-
âàöèîííûõ ïðîåêòîâ àòîìíûõ, ÿäåðíûõ, íàíî- è èíôîðìà-
öèîííûõ òåõíîëîãèé.

Ñ 19 ïî 22 èþíÿ â ÎÈßÈ íàõîäèëàñü äåëåãàöèÿ Àçè-
àòñêî-Òèõîîêåàíñêîãî öåíòðà òåîðåòè÷åñêîé ôèçèêè
(APCTP) — ìåæäóíàðîäíîé íåïðàâèòåëüñòâåííîé èññëåäî-
âàòåëüñêîé îðãàíèçàöèè, îáúåäèíÿþùåé ðÿä ñòðàí Àçèàò-
ñêî-Òèõîîêåàíñêîãî ðåãèîíà (Àâñòðàëèÿ, Âüåòíàì, Êèòàé,
Ìàëàéçèÿ, Ìîíãîëèÿ, Ñèíãàïóð, Òàèëàíä, Òàéâàíü, Ôèëèï-
ïèíû, Ðåñïóáëèêà Êîðåÿ, ßïîíèÿ), ñòðàíîé ìåñòîïðåáûâà-
íèÿ êîòîðîé ÿâëÿåòñÿ Ðåñïóáëèêà Êîðåÿ. APCTP âåäåò èñ-
ñëåäîâàíèÿ ïðàêòè÷åñêè âî âñåõ îáëàñòÿõ òåîðåòè÷åñêîé
ôèçèêè, ïîääåðæèâàåò ðÿä îáðàçîâàòåëüíûõ ïðîãðàìì.

Âèçèò ïðîõîäèë â ðàìêàõ ñîãëàøåíèÿ î ñîòðóäíè÷å-
ñòâå ìåæäó ËÒÔ ÎÈßÈ è APCTP, ïîäïèñàííîãî â îêòÿáðå
2006 ã. â Ïõîõàíå (Ðåñïóáëèêà Êîðåÿ). Ñîãëàøåíèå ïðåäó-
ñìàòðèâàåò ðàçíîîáðàçíûå êîíòàêòû â ñôåðå èññëåäîâà-

òåëüñêèõ è îáðàçîâàòåëüíûõ ïðîãðàìì ÎÈßÈ è APCTP.
Âîçãëàâëÿë äåëåãàöèþ êîðåéñêèõ ó÷åíûõ ïðîôåññîð Êóí-
ñàíñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà Ñàíã Ïüå Êèì. Öåëü
âèçèòà — ó÷àñòèå â äâóõñòîðîííåì ðàáî÷åì ñîâåùàíèè
Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ è Öåíòðà òåî-
ðåòè÷åñêîé ôèçèêè. Öåíòð ïðåäñòàâèë äîêëàäû â îáëàñòè
ÿäåðíîé è ñòàòèñòè÷åñêîé ôèçèêè, àñòðîôèçèêè. Ñîòðóä-
íèêè ËÒÔ îñâåòèëè â ñâîèõ âûñòóïëåíèÿõ áîëåå øèðîêèé
ñïåêòð èññëåäîâàíèé, âêëþ÷àþùèé òàêæå ôèçèêó âûñîêèõ
ýíåðãèé è ìàòåìàòè÷åñêóþ ôèçèêó. Ïëàíèðóåòñÿ â äàëü-
íåéøåì ðàñøèðÿòü êîíòàêòû, â òîì ÷èñëå è îáìåíû ñòóäåí-
òàìè, ìîëîäûìè ó÷åíûìè. Îò ËÒÔ ïîñòóïèëî ïðåäëîæåíèå
ïðèñûëàòü â Äóáíó ìîëîäûõ ôèçèêîâ èç ñòðàí-ó÷àñòíèö
APCTP, â ÷àñòíîñòè èç Þæíîé Êîðåè.

20 èþíÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí è äåêàí ÂÌÊ
ÌÃÓ Å. È. Ìîèñååâ ïîäïèñàëè äîãîâîð ìåæäó Îáúåäèíåí-
íûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé è ôàêóëüòåòîì âû-
÷èñëèòåëüíîé ìàòåìàòèêè è êèáåðíåòèêè Ìîñêîâñêîãî ãî-
ñóäàðñòâåííîãî óíèâåðñèòåòà èì. Ì. Â. Ëîìîíîñîâà î ñî-
òðóäíè÷åñòâå â îáëàñòè èíôîðìàöèîííûõ òåõíîëîãèé è
îáðàçîâàíèÿ.

Ñòîðîíû äîãîâîðèëèñü î ñîçäàíèè ýêñïåðèìåíòàëü-
íîãî Ãðèä-øëþçà «e-L&e-S» — ýëåêòðîííîå îáó÷åíèå è
ýëåêòðîííàÿ íàóêà — äëÿ èíòåãðàöèè ýòèõ òåõíîëîãèé â
èíòåðåñàõ ðàçâèòèÿ ðîññèéñêîé íàöèîíàëüíîé ñèñòåìû
IT-îáðàçîâàíèÿ è ïîäãîòîâêè ýëèòíûõ íàó÷íî-òåõíè÷åñêèõ
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Vienna «rencontres» resulted in signing a Protocol of the
trilateral JINR–ICSTI–IAEA meeting on joint actions to promote
data distribution in the innovation sphere on the basis of wide
international cooperation. In particular, an intention is ex-
pressed in the Protocol to organize the school «Nuclear Physics
for Sustainable Development» and an INIS seminar in 2008, on
the basis of JINR and Dubna International University. Also in the
Protocol, the intention of JINR is expressed to promote further
development of the ICSTI journal «Information and Innova-
tions». The Protocol confirmed the intention of the participants
to prepare a trilateral IAEA–JINR–ICSTI Agreement on coopera-
tion in the field of building a data base and innovative projects
package of atomic, nuclear, nano- and information technolo-
gies.

On 19–22 June a delegation from the Asia Pacific Centre
for Theoretical Physics (APCTP), an international nongovern-
mental research organization that includes the states of the
Asia-Pacific region, i.e., Australia, Vietnam, China, Malaysia,
Mongolia, Singapore, Thailand, Taiwan, the Philippines, Re-
public of Korea, Japan, visited JINR. The Republic of Korea is
the residence country for APCTP. This organization conducts
research practically in all fields of theoretical physics and sup-

ports educational programmes. Professor of the Kunsan Na-
tional University Sang Pie Kim headed the delegation of the
Korean scientists. The aim of their visit was to take part in the
bilateral workshop of JINR’s Bogoliubov Laboratory of Theoreti-
cal Physics and the Asia Pacific Centre for Theoretical Physics.
The Centre for Theoretical Physics presented reports on nu-
clear and statistical physics and astrophysics. BLTP staff mem-
bers made presentations on a wider range of research that in-
cluded high-energy physics and mathematical physics. In fu-
ture, it is planned to widen the ties that will include exchanges
of students and young scientists. BLTP suggested that APCTP
member states, and especially South Korea, should send
young physicists to Dubna.

On 20 June, JINR Director A. Sissakian and the Dean of
the computational mathematics and cybernetics (CMC) faculty
of MSU E. Moiseev signed an agreement between the Joint In-
stitute for Nuclear Research and the MSU faculty of computa-
tional mathematics and cybernetics on cooperation in the
sphere of information technology and education.

The sides agreed upon the establishment of an experi-
mental Grid gateway e-L&e-S, electronic training and electron-
ic science, for the integration of these techniques in behalf of
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êàäðîâ â îáëàñòè íàóêè è âûñîêèõ òåõíîëîãèé. Äåÿòåëü-
íîñòü â ýòîì íàïðàâëåíèè áóäåò ïðîèçâîäèòüñÿ íà áàçå
ÎÈßÈ â Äóáíå è ôàêóëüòåòà ÂÌÊ ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà
â Ìîñêâå â âèäå îáúåäèíåííîãî ñåòåâîãî ðåñóðñà, àäìèíè-
ñòðèðóåìîãî â ñîîòâåòñòâèè ñ ïðèíöèïàìè ïîëîæåíèÿ î
âèðòóàëüíûõ Ãðèä-îðãàíèçàöèÿõ; íà îñíîâå ñîãëàñîâàííûõ
ãîäîâûõ ïëàíîâ ÎÈßÈ è ÂÌÊ ÌÃÓ â íàó÷íî-èññëåäîâàòåëü-
ñêîé, îáðàçîâàòåëüíîé è â äðóãèõ ñôåðàõ äåÿòåëüíîñòè.

Òàêæå ïîäïèñàí äîãîâîð ìåæäó ÎÈßÈ, ÍÈÈßÔ ÌÃÓ è
ôàêóëüòåòîì ÂÌÊ ÌÃÓ î ñîâìåñòíîé íàó÷íî-îáðàçîâàòåëü-
íîé äåÿòåëüíîñòè â îáëàñòè âûñîêîïðîèçâîäèòåëüíûõ ðàñ-
ïðåäåëåííûõ òåõíîëîãèé è Ãðèä-ñèñòåì. Äîãîâîðîì ïðå-
äóñìàòðèâàåòñÿ ïðèñîåäèíåíèå ÍÈÈßÔ ÌÃÓ ê ó÷àñòèþ â
ñîâìåñòíîé ñ ÎÈßÈ è ÂÌÊ ÌÃÓ äåÿòåëüíîñòè â óêàçàííîé
îáëàñòè, à òàêæå ðàçðàáîòêà ñîâìåñòíîé ìàãèñòåðñêîé
ïðîãðàììû «Âûñîêîïðîèçâîäèòåëüíûå ðàñïðåäåëåííûå
òåõíîëîãèè è Ãðèä».
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the development of the Russian national system of IT educa-
tion and training highly skilled scientific technical personnel in
science and high technology. The work in this field will be done
on the basis of JINR in Dubna and the CMC faculty of the
Lomonosov University in Moscow, in the form of a unified net-
worked resource administrated in accordance with the princi-
ples of the regulation on virtual Grid organizations; on the ba-
sis of coordinated annual reports of JINR and CMC MSU in sci-
entific research, education and other spheres.

The sides also signed an Agreement among JINR, SRINP
MSU and the CMC faculty of MSU on the joint scientific research
activities in the field of powerful distributed technologies and
Grid systems. The agreement envisages the participation of
SRINP MSU in the joint work with JINR and CMC MSU in the indi-
cated sphere, as well as the elaboration of the joint magister
programme «Powerful Distributed Technologies and Grid».

Ïðîôåññîðó Èãîðþ Àëåêñååâè÷ó Ñàâèíó
ïðèñâîåíî ïî÷åòíîå çâàíèå «Çàñëóæåííûé äåÿ-
òåëü íàóêè Ðîññèéñêîé Ôåäåðàöèè» çà áîëüøèå
çàñëóãè â íàó÷íîé äåÿòåëüíîñòè. Äèðåêöèÿ Èí-
ñòèòóòà íàïðàâèëà ñâîå ïîçäðàâëåíèå â åãî
àäðåñ, êîòîðîå ïîäïèñàë äèðåêòîð Èíñòèòóòà
÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí.

�

The honorary title «Honoured Worker of Sci-
ence of the Russian Federation» is conferred on
Professor Igor A. Savin for his services in scien-
tific activities. The Institute Directorate forward-
ed to his address the congratulations signed by
the Institute Director RAS Corresponding Mem-
ber A. Sissakian.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
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11 àïðåëÿ ñîñòîÿëñÿ îáùåèíñòèòóòñêèé ñåìèíàð,

êîòîðûé áûë ïîñâÿùåí ó÷àñòèþ ôèçèêîâ ÎÈßÈ â ïîä-

ãîòîâêå ê ýêñïåðèìåíòàì íà áîëüøîì àäðîííîì êîëëàé-

äåðå (LHC) â ÖÅÐÍ. Ðóêîâîäèòåëè ïðîåêòîâ È. À. Ãîëó-

òâèí, Í. À. Ðóñàêîâè÷, À. Ñ. Âîäîïüÿíîâ ïîäâåëè íà ñå-

ìèíàðå èòîãè ðàáîòû ñîòðóäíèêîâ ÎÈßÈ â ñîñòàâå

ìåæäóíàðîäíûõ êîëëàáîðàöèé ïðàêòè÷åñêè çà 15 ëåò,

ïðîøåäøèõ ñî âðåìåíè íà÷àëà ñîçäàíèÿ LHC è óñòàíî-

âîê, íå èìåâøèõ àíàëîãîâ ïî ñâîèì ïîèñòèíå èíäóñòðè-

àëüíûì ìàñøòàáàì, è ñôîðìóëèðîâàëè çàäà÷è íà áëè-

æàéøåì ÷ðåçâû÷àéíî îòâåòñòâåííîì ýòàïå ïîëó÷åíèÿ

íàó÷íûõ ðåçóëüòàòîâ.

11 ìàÿ â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè ñîñòîÿë-

ñÿ ñåìèíàð îòäåëà ôèçèêè ÿäðà, íà êîòîðîì ñ äîêëàäîì

«ßäåðíàÿ ýíåðãèÿ äëÿ êîñìè÷åñêèõ ïîëåòîâ (èñòîðè÷å-

ñêàÿ ñïðàâêà). Ïàìÿòè Ä. È. Áëîõèíöåâà» âûñòóïèë

Þ. ß. Ñòàâèññêèé.

11 ìàÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé ÎÈßÈ

ñîñòîÿëñÿ þáèëåéíûé ñåìèíàð, ïîñâÿùåííûé 70-ëåòèþ

íàó÷íîãî ðóêîâîäèòåëÿ Îáúåäèíåííîãî èíñòèòóòà ÿäåð-

íûõ èññëåäîâàíèé àêàäåìèêà Âëàäèìèðà Ãåîðãèåâè÷à

Êàäûøåâñêîãî.
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An all-Institute seminar dedicated to the participation

of JINR physicists in the preparation of experiments at

CERN’s Large Hadron Collider (LHC) was held on

11 April. Leaders of the projects I. Golutvin, N. Rus-

sakovich, A. Vodopianov summed up the results of the work

of JINR staff members in international collaborations for

15 years, since the construction of the LHC and other

unique facilities in their really industrial scale were started.

They also stated the tasks for the next very important stage

of obtaining scientific results.

A seminar of the nucleus physics department was held

on 11 May at the Laboratory of Neutron Physics.

Yu. Stavissky made a report under the title «Nuclear Energy

for Space Flights (Review of the History of the Subject). In

Memory of D. Blokhintsev».

On 11 May, at the JINR International Conference Hall,

a jubilee seminar was held devoted to the 70th birthday of

Scientific Leader of the Joint Institute for Nuclear Research

Academician Vladimir G. Kadyshevsky.

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
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Äóáíà, 11 ìàÿ. Îáùåèíñòèòóòñêèé ñåìèíàð, ïîñâÿùåííûé 70-ëåòèþ ñî äíÿ ðîæäåíèÿ

íàó÷íîãî ðóêîâîäèòåëÿ ÎÈßÈ àêàäåìèêà Â. Ã. Êàäûøåâñêîãî

Dubna, 11 May. All-Institute seminar dedicated to the 70th birthday of JINR Scientific Leader Academician V. G. Kadyshevsky



Îòêðûâàÿ ñåìèíàð, äèðåêòîð ÎÈßÈ ÷ëåí-êîððå-

ñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí çà÷èòàë ïðèâåòñòâåííóþ

ïîçäðàâèòåëüíóþ òåëåãðàììó îò Ïðåçèäåíòà Ðîññèè

Â. Â. Ïóòèíà. Êîëëåãà è ó÷åíèê þáèëÿðà àêàäåìèê Áîë-

ãàðñêîé àêàäåìèè íàóê Ìàòåé Ìàòååâ ñäåëàë íàó÷íûé

äîêëàä «Ãåîìåòðè÷åñêèé ïîäõîä Êàäûøåâñêîãî â êâàí-

òîâîé òåîðèè ïîëÿ». Ñ òåïëûìè ïðèâåòñòâåííûìè ðå÷à-

ìè íà ñåìèíàðå âûñòóïèëè êîëëåãè þáèëÿðà — àêàäå-

ìèê À. À. Ëîãóíîâ, ïðîôåññîð Í. Å. Òþðèí, àêàäåìèê

Â. À. Ìàòâååâ, ÷ëåí-êîððåñïîíäåíò ÐÀÍ Â. ß. Ôàéí-

áåðã, ïðîôåññîðà Â. Ë. Àêñåíîâ è Þ. Â. Ãàïîíîâ, ãëàâà

Äóáíû Â. Ý. Ïðîõ, ðóêîâîäèòåëü ÃîñÌÊÁ «Ðàäóãà»

Â. Í. Òðóñîâ, ðåêòîð óíèâåðñèòåòà «Äóáíà» ïðîôåññîð

Î. Ë. Êóçíåöîâ, ïðîôåññîð ÌÃÓ Â. Â. Áåëîêóðîâ, ïðî-

ôåññîðà Â. È. Òðóõèí, Ì. È. Ïàíàñþê, Â. È. Ñàâðèí, îò

êîëëåêòèâà ðîäíîé þáèëÿðó Ëàáîðàòîðèè òåîðåòè÷å-

ñêîé ôèçèêè — Í. Ñ. Èñàåâà, ïðîôåññîðà Â. Â. Âîðî-

íîâ, À. Ñ. Ñîðèí, àêàäåìèê Ä. Â. Øèðêîâ.

Ïî ïîðó÷åíèþ ãóáåðíàòîðà Ìîñêîâñêîé îáëàñòè

ìèíèñòð íàóêè è ïðîìûøëåííîñòè îáëàñòíîãî ïðàâè-

òåëüñòâà Â. È. Êîçûðåâ âðó÷èë þáèëÿðó çíàê «Çà ïîëåç-

íîå». Çàìåñòèòåëü ðóêîâîäèòåëÿ óïðàâëåíèÿ Ðîñíàóêè

Â. Ã. Äðîæåíêî ïåðåäàë Â. Ã. Êàäûøåâñêîìó ïðèêàç î

ïðèñâîåíèè åìó çâàíèÿ «Ïî÷åòíûé ðàáîòíèê íàóêè è

òåõíèêè Ðîññèéñêîé Ôåäåðàöèè». Çíàê îòëè÷èÿ Ðîñàòî-

ìà «Àêàäåìèê Èãîðü Âàñèëüåâè÷ Êóð÷àòîâ» âðó÷èë

çàìåñòèòåëü íà÷àëüíèêà óïðàâëåíèÿ ýòîãî âåäîìñòâà

Î. Î. Ïàòàðàêèí.

Îáúåäèíåííûé ñåìèíàð ËÔ× è ËÂÝ, ñîñòîÿâøèéñÿ

18 ìàÿ, áûë ïîñâÿùåí äâóì êðóãëûì äàòàì, îòìå÷àå-

ìûì â òåêóùåì ãîäó, — ñòîëåòèþ ñî äíÿ ðîæäåíèÿ

îñíîâàòåëÿ Ëàáîðàòîðèè âûñîêèõ ýíåðãèé àêàäåìèêà

Â. È. Âåêñëåðà è ïîëóâåêîâîìó þáèëåþ çàïóñêà åãî

ãëàâíîãî òâîðåíèÿ — ñèíõðîôàçîòðîíà.

Â ïðèâåòñòâåííîì ñëîâå ê âåòåðàíàì äèðåêòîð ëà-

áîðàòîðèè ïðîôåññîð Â. Ä. Êåêåëèäçå îòìåòèë, ÷òî çà-

ïóñê ñàìîãî êðóïíîãî â ìèðå óñêîðèòåëÿ äàë ìîùíûé

èìïóëüñ ñòàíîâëåíèþ è ðàçâèòèþ ôèçèêè âûñîêèõ

ýíåðãèé â ñòðàíå. Îïûò âåòåðàíîâ âàæåí íûíå â ðåøå-

íèè çàäà÷, ñòîÿùèõ ïåðåä ëàáîðàòîðèåé, â îñîáåííîñòè

â ïðåäåëüíîé êîíöåíòðàöèè óñèëèé, êàê ýòî áûëî âî

âðåìåíà çàïóñêà ñèíõðîôàçîòðîíà.

Ñ îñíîâíûì äîêëàäîì «Â. È. Âåêñëåð è èññëåäîâà-

íèÿ íà ñèíõðîôàçîòðîíå» âûñòóïèë ïðîôåññîð

Â. À. Íèêèòèí. Îòêðûòèå Â. È. Âåêñëåðîì òî÷êè óñòîé-

÷èâîñòè íà îðáèòå ïðè óñêîðåíèè ÷àñòèö â öèêëè÷åñêèõ

óñêîðèòåëÿõ, íàçâàííîå ïðèíöèïîì àâòîôàçèðîâêè,

áûëî íà÷àëîì ïðîäîëæàþùåãîñÿ îò ñîçäàíèÿ ñèíõðî-

ôàçîòðîíà äî íàñòîÿùåãî âðåìåíè ýêñïîíåíöèàëüíîãî

48

Opening the seminar, JINR Director RAS Correspond-

ing Member A. Sissakian read out the greeting telegram

from the President of Russia, V. Putin. Academician of the

Bulgarian Academy of Sciences Matei Mateev, a colleague

and a pupil of V. Kadyshevsky, made a scientific report

«Geometric Approach by Kadyshevsky in Quantum Field

Theory». Other colleagues of the scientist — Academician

A. Logunov, Professor N. Tyurin, Academician

V. Matveev, RAS Corresponding Member V. Fainberg, Pro-

fessors V. Aksenov and Yu. Gaponov, Dubna Mayor

V. Prokh, Head of the State EDB Raduga V. Trusov, Rector

of Dubna University Professor O. Kuznetsov, MSU Profes-

sor V. Belokurov, Professors V. Trukhin, M. Panasyuk,

V. Savrin — all congratulated V. Kadyshevsky on the ju-

bilee. N. Isaev, Professors V. Voronov and A. Sorin, Acad-

emician D. Shirkov greeted V. Kadyshevsky on behalf of

his «kin» laboratory — the Laboratory of Theoretical

Physics.

On the request of the Governor of the Moscow Region,

Minister of Science and Industry of the Moscow regional

government V. Kozyrev presented V. Kadyshevsky the hon-

orary badge «Opportunities and Profits». Deputy Leader of

the RF Federal Agency on Science and Innovation

V. Drozhenko handed V. Kadyshevsky the Order on confer-

ring on him the title «Honorary Man of Science and Tech-

nology of the Russian Federation». Deputy Head of the

RosAtom administration O. Patarakin presented V. Kady-

shevsky with the decoration of the Agency «Academician

Igor Vasilievich Kurchatov».

The joint LPP and VBLHE seminar, held on 18 May,

was devoted to the jubilees celebrated this year: the cente-

nary of the birth of the founder of the Laboratory of High

Energies Academician V. Veksler and the fiftieth anniver-

sary of the launch of his main work — the Synchropha-

sotron.

Greeting the veterans, VBLHE Director Professor

V. Kekelidze stressed the fact that the launch of the world’s

largest accelerator powerfully promoted the development of

high-energy physics in the country. The veterans’ experi-

ence now is important in solving the tasks that the Laborato-

ry faces today, especially in the conditions of the utmost ef-
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ðîñòà ýíåðãèé óñêîðÿåìûõ ÷àñòèö, ÷òî ïîçâîëÿåò èññëå-

äîâàòåëÿì ïðèáëèçèòüñÿ ê èçó÷åíèþ ÿâëåíèé, îòñòîÿ-

ùèõ ëèøü íà 10–12 ñåêóíäû îò íà÷àëà ìèðà. Âìåñòå ñ

Â. È. Âåêñëåðîì â ñîçäàíèè ñèíõðîôàçîòðîíà íåïî-

ñðåäñòâåííî ó÷àñòâîâàëè åãî áëèæàéøèå ñïîäâèæíè-

êè — Ë. Ï. Çèíîâüåâ, Å. À. Ïåòóõîâ, Í. À. Ìîíîñçîí è

Ì. Ñ. Ðàáèíîâè÷. Ñàì Â. È. Âåêñëåð ïîñëå çàïóñêà

óñêîðèòåëÿ ñóìåë áûñòðî îðãàíèçîâàòü ýêñïåðèìåíòû â

cîçäàííîé ëàáîðàòîðèè. Ðåçóëüòàò èçâåñòåí: ïîñëåäî-

âàâøåå âñêîðå îòêðûòèå íîâîé ÷àñòèöû — àíòèñèãìà-

ìèíóñ-ãèïåðîíà è â äàëüíåéøåì öåëàÿ ñåðèÿ ôèçè÷å-

ñêèõ è ìåòîäè÷åñêèõ ðàáîò, îòìå÷åííûõ äèïëîìàìè îò-

êðûòèé è ãîñóäàðñòâåííûìè ïðåìèÿìè. Ñðåäè ìåòîäè-

÷åñêèõ äîñòèæåíèé äîêëàä÷èê îòìåòèë ñîçäàíèå ãàçî-

âûõ è ïóçûðüêîâûõ êàìåð, òîíêîé âíóòðåííåé è

ñâåðõçâóêîâîé ñòðóéíîé ãàçîâîé ìèøåíè, ïåðâîãî êðèî-

íàñîñà, áîëüøîãî ÷åðåíêîâñêîãî ñïåêòðîìåòðà ñî ñâèí-

öîâûìè ñòåêëÿííûìè ðàäèàòîðàìè, ñïåêòðîìåòðà ÿäåð

îòäà÷è ñ ïîëóïðîâîäíèêîâûìè äåòåêòîðàìè. Âïåðâûå â

ìèðå áûëè îñóùåñòâëåíû îòêëîíåíèå è âûâîä ïó÷êà çà-

ðÿæåííûõ ÷àñòèö èçîãíóòûìè ìîíîêðèñòàëëàìè, ïðè-

ìåíÿþùèìèñÿ íûíå íà âñåõ ñîâðåìåííûõ óñêîðèòåëÿõ

÷àñòèö. Ðàáîòû íà ïóçûðüêîâûõ êàìåðàõ, ýêñïåðèìåíòû

ïî èçìåðåíèþ ôîðìôàêòîðà �-ìåçîíà è ñî ñòðóéíîé ìè-

øåíüþ ïîçâîëèëè îðãàíèçîâàòü ìåæäóíàðîäíîå

ñîòðóäíè÷åñòâî ãëîáàëüíîãî ìàñøòàáà.

Áóäóùåå ëàáîðàòîðèè ñâÿçàíî ñ çàäà÷åé ïîëó÷åíèÿ

ìàêñèìàëüíîé ïëîòíîñòè àäðîííî-ÿäåðíîé ìàòåðèè íà

óñêîðèòåëå-êîëëàéäåðå è ïîèñêîì ïðåäñêàçûâàåìîé

âîçìîæíîé åå ñìåøàííîé ôàçû.

Â çàêëþ÷èòåëüíîé ÷àñòè ñåìèíàðà âåòåðàíû ëàáî-

ðàòîðèè — äîêòîðà ôèçèêî-ìàòåìàòè÷åñêèõ íàóê

Â. Â. Ãëàãîëåâ, Ë. Í. Ñòðóíîâ è êàíäèäàò ôèçèêî-ìàòå-

ìàòè÷åñêèõ íàóê Å. Í. Êëàäíèöêàÿ — ïîäåëèëèñü âîñ-

ïîìèíàíèÿìè î ëè÷íîñòè è ñòèëå ðóêîâîäñòâà

Â. È. Âåêñëåðà, íà÷àëå ýêñïåðèìåíòîâ íà ñèíõðîôàçî-

òðîíå è óäèâèòåëüíûõ â ñâåòå íûíåøíåãî äíÿ

òðóäíîñòÿõ áûòà ïåðâîïðîõîäöåâ.

16–19 ìàÿ ïðîõîäèë òðàäèöèîííûé Ìåæäóíàðîä-

íûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè —

ISINN-15, â êîòîðîì ïðèíÿëè ó÷àñòèå áîëåå 100 ñïåöèà-

ëèñòîâ ïî ôèçèêå íåéòðîíîâ. Íà ISINN-15 òåìàìè ïëå-

íàðíûõ çàñåäàíèé è ïîñòåðíûõ ñåêöèé ñòàëè èñòî÷íèêè

íåéòðîíîâ, ýëåêòðè÷åñêèé äèïîëüíûé ìîìåíò íåéòðî-

íà, ôóíäàìåíòàëüíûå ñâîéñòâà íåéòðîíà, ôèçèêà óëü-

òðàõîëîäíûõ íåéòðîíîâ, äåëåíèå ÿäðà, ÿäåðíûå äàí-

íûå, èññëåäîâàíèÿ â ñìåæíûõ îáëàñòÿõ. Â Äóáíå äëÿ

ó÷àñòèÿ â ISINN-15 ñîáðàëèñü ñïåöèàëèñòû èç Áåëîðóñ-

49

fort concentration, as it was at the time of the Synchropha-

sotron startup.

Professor V. Nikitin made the main report «V. Veksler

and Research at the Synchrophasotron». V. Veksler’s dis-

covery of the stability point on the orbit at particle scattering

in cyclic accelerators, later called the phase stability princi-

ple, was the start of the exponential energy growth of accel-

erated particles which has continued since the launching of

the Synchrophasotron up to the present days and allows to-

day the researchers approach closer the phenomena that

happened only 10–12 seconds after the birth of the Universe.

L. Zinoviev, E. Petukhov, N. Monoszon and M. Rabi-

novich, V. Veksler’s comrades-in-arms, took most active

part in the creation of the Synchrophasotron. V. Veksler

managed to start experimental studies in the established lab-

oratory after the launch of the accelerator. The result is well

known today: the discovery of a new particle, antisigma-mi-

nus hyperon, and a whole cycle of physics and methodolog-

ical papers that received diplomas and state prizes. Among

methodology achievements, the reporter marked the con-

struction of gaseous and bubble chambers, a thin inner and

supersonic stream gaseous target, the first cryopump, a large

Cherenkov spectrometer with lead glass radiators, a spec-

trometer of recoil nuclei with semiconductor detectors. A

beam of charged particles was deviated and extracted for the

first time in the world with bent monocrystals used today on

all modern particle accelerators. Studies at bubble cham-

bers, experiments to measure �-meson form factors and

with a stream target made it possible to organize global in-

ternational cooperation.

The laboratory future is linked with the task to obtain

the maximal density of hadron-nuclear matter at the acceler-

ator collider and the search for its predicted possible mixed

phase.

In the concluding part of the seminar, the Laboratory

veterans Doctors of Physics and Mathematics V. Glagolev,

L. Strunov and Candidate of Physics and Mathematics

E. Kladnitskaya shared their reminiscences with the audi-

ence about the personality of V. Veksler and his style in

heading the research, the startup of the experiments at the

Synchrophasotron and the hardships of everyday life of the

pioneers that seem so astonishing today.
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ñèè, Âüåòíàìà, Ãåðìàíèè, Êèòàÿ, Êîðåè, Ðîññèè, Ðóìû-

íèè, Ñëîâàêèè, Ôðàíöèè, ×åõèè, Øâåéöàðèè. Â ýòîì

ãîäó ðîññèéñêèå èññëåäîâàòåëüñêèå öåíòðû áûëè ïðåä-

ñòàâëåíû íå òàê øèðîêî, êàê îáû÷íî, — ÐÍÖ «Êóð÷à-

òîâñêèé èíñòèòóò», ÍÈÈßÔ ÌÃÓ, ÏÈßÔ, Ðàäèåâûé

èíñòèòóò, óíèâåðñèòåòû Âîðîíåæà è Îáíèíñêà, à îñíîâ-

íûå çàðóáåæíûå íåéòðîííûå öåíòðû ó÷àñòâîâàëè, êàê

âñåãäà, — Èíñòèòóò Ëàóý–Ëàíæåâåíà (ILL, Ôðàíöèÿ),

Èíñòèòóò Ï. Øåððåðà (PSI, Øâåéöàðèÿ), äðóãèå èññëå-

äîâàòåëüñêèå öåíòðû è óíèâåðñèòåòû.

28 ìàÿ â êîíôåðåíö-çàëå Ëàáîðàòîðèè èíôîðìàöè-

îííûõ òåõíîëîãèé ñîñòîÿëñÿ îáùåèíñòèòóòñêèé ñåìè-

íàð, ïîñâÿùåííûé ýëåêòðîííûì áèáëèîòåêàì. Ðîëü

è çíà÷åíèå ýëåêòðîííûõ áèáëèîòåê â íàó÷íîé äåÿòåëü-

íîñòè, îáðàçîâàíèè, óäîâëåòâîðåíèè êóëüòóðíûõ è äó-

õîâíûõ ïîòðåáíîñòåé ÷åëîâåêà ñ êàæäûì ãîäîì âîçðà-

ñòàþò.

Íà ñåìèíàðå âûñòóïèë ñ äîêëàäîì î âîçìîæíîñòÿõ

äîñòóïà ê ðàçëè÷íûì ýëåêòðîííûì èíôîðìàöèîííûì

ðåñóðñàì Æ. Ìóñóëüìàíáåêîâ. Ðîññèéñêèå ïðåäñòàâè-

òåëè êðóïíîãî åâðîïåéñêîãî èçäàòåëüñòâà «Åëüçåâèð»

Î. Êðîòîâ è Î. Óòêèí ðàññêàçàëè îá ýëåêòðîííûõ æóð-

íàëàõ è êíèãàõ, î òåíäåíöèÿõ, ñêëàäûâàþùèõñÿ íà ìå-

æäóíàðîäíîì ðûíêå íàó÷íîé èíôîðìàöèè â íàñòîÿùåå

âðåìÿ. Îñîáûé èíòåðåñ âûçâàë äîêëàä î ìåæäèñöèïëè-

íàðíîé èíôîðìàöèîííî-ïîèñêîâîé ñèñòåìå «Ñêîïóñ»,

êîòîðàÿ ïðåäîñòàâëÿåò èíäåêñ öèòèðîâàíèÿ ñòàòåé è

ÿâëÿåòñÿ áèáëèîìåòðè÷åñêèì èíñòðóìåíòîì îöåíêè íà-

ó÷íîé äåÿòåëüíîñòè.

7 èþíÿ èñïîëíèëîñü 70 ëåò ñî äíÿ ðîæäåíèÿ íà-

÷àëüíèêà ñåêòîðà Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè

èì. Í. Í. Áîãîëþáîâà ïðîôåññîðà Íèêîëàÿ Ìàêñèìèëè-

àíîâè÷à Ïëàêèäû. Ñ èìåíåì ó÷åíîãî ñâÿçàíû âñåìèðíî

èçâåñòíûå ðåçóëüòàòû â ñòàòèñòè÷åñêîé ôèçèêå è ôèçè-

êå òâåðäîãî òåëà, â ïåðâóþ î÷åðåäü â òåîðèè ñâåðõïðî-

âîäèìîñòè. Íà þáèëåéíîì ñåìèíàðå, êîòîðûé ñîñòîÿë-

ñÿ 14 èþíÿ â êîíôåðåíö-çàëå ËÒÔ, Í. Ì. Ïëàêèäà

âûñòóïèë ñ äîêëàäîì «Ñâåðõïðîâîäèìîñòü ïðè

T �100 Ê». Îòêðûë ñåìèíàð äèðåêòîð ÎÈßÈ ÷ëåí-êîð-

ðåñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí. Äðóçüÿ è êîëëåãè ïî-

çäðàâèëè Í. Ì. Ïëàêèäó ñ þáèëååì.

20 èþíÿ â ôèëèàëå ÍÈÈßÔ ÌÃÓ ñîñòîÿëñÿ ñåìè-

íàð, ïîñâÿùåííûé 60-ëåòèþ ñî äíÿ ðîæäåíèÿ íàó÷íîãî

ðóêîâîäèòåëÿ Ëàáîðàòîðèè íåéòðîííîé ôèçèêè

èì. È. Ì. Ôðàíêà, ïåðâîãî çàìåñòèòåëÿ äèðåêòîðà ïî

íàó÷íîé ðàáîòå ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò» ïðîôåñ-

ñîðà Âèêòîðà Ëàçàðåâè÷à Àêñåíîâà. Íà îòêðûòèè âû-
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On 16–19 May the traditional International Seminar on

Interaction of Neutrons with Nucleus, ISINN-15, was held.

More than 100 specialists in neutron physics attended it.

The topics of the ISINN-15 plenary sessions and poster sec-

tions were neutron sources, electric dipole neutron moment,

fundamental properties of the neutron, ultracold neutron

physics, nucleus fission, nuclear data, research in related

fields. To take part in the event, specialists from Belarus,

Vietnam, Germany, China, Korea, Russia, Romania, Slo-

vakia, France, Czechia, Switzerland arrived in Dubna. This

year, Russian research centres were less represented than

usual. These were RSC «Kurchatov Institute», SRINP

MSU, PINP, Raduim Institute, Voronezh and Obninsk uni-

versities. The main foreign neutron centres participated on

the usual scale: the Laue-Langevin Institute (ILL, France),

the P. Scherrer Institute (PSI, Switzerland), and other re-

search centres and universities.

On 28 May an all-Institute seminar on electronic li-

braries was held at the conference hall of the Laboratory of

Information Technologies. The role and significance of

electronic libraries in scientific activities, education, and the

process of cognition in history and humanities has been

growing each year.

Zh. Musulmanbekov made a report on the opportuni-

ties of the access to various electronic information re-

sources. Russian representatives of the large European pub-

lishing house «Elzevir» O. Krotov and O. Utkin spoke

about electronic journals and books, on the rising tenden-

cies at the international market of scientific information at

present. The report on the interdisciplinary information

search system «Skopus» aroused special interest as it pre-

sents the citation index of papers and is a bibliometric in-

strument for evaluation of scientific research.

On 7 June Professor Nikolai M. Plakida, head of a sec-

tor of the Bogoliubov Laboratory of Theoretical Physics,

celebrated his 70th birthday. His name is connected with the

worldwide known results in statistic and condensed matter

physics, primarily in the theory of superconductivity. A ju-

bilee seminar was held on 14 June at the BLTP conference

hall, where N. Plakida made a report «Superconductivity at
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ñòóïèëè äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí, äèðåêòîð ÍÒÊ

ÐÍÖ «ÊÈ» Ì. Â. Êîâàëü÷óê, ñ íàó÷íûì äîêëàäîì «Ôè-

çèêà è ìîëåêóëÿðíàÿ áèîëîãèÿ â XXI âåêå» È. Í. Ñåð-

äþê (Èíñòèòóò áåëêà ÐÀÍ, Ïóùèíî). Êîëëåãè, äðóçüÿ,

ó÷åíèêè òåïëî ïîçäðàâèëè þáèëÿðà.

Ñ 24 èþíÿ ïî 22 èþëÿ ïðîõîäèëà 4-ÿ Ìåæäóíàðîä-

íàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà ïî íàïðàâëåíèÿì èñ-

ñëåäîâàíèé ÎÈßÈ. Â ýòîì ãîäó ïðàêòèêà ñîñòîÿëà èç

äâóõ ýòàïîâ: 1-é — äëÿ ñòóäåíòîâ Ïîëüøè (27 ÷åëîâåê),

×åõèè (4 ÷åëîâåêà) è Ñëîâàêèè (3 ÷åëîâåêà), 2-é — äëÿ

ñòóäåíòîâ Ðóìûíèè (11 ÷åëîâåê), Áîëãàðèè (4 ÷åëîâåêà)

è Áåëîðóññèè (3 ÷åëîâåêà). Â ïðàêòèêå òàêæå ïðèíÿëè

ó÷àñòèå 3 ñòóäåíòà èç Ðåñïóáëèêè Ñàõà (ßêóòèÿ).

Êðîìå ðàçäåëåíèÿ íà ýòàïû, ïðàêòèêà 2007 ã. èìåëà

è äðóãèå âàæíûå íîâîââåäåíèÿ. Âî-ïåðâûõ, ïðàêòè÷å-

ñêèå ðàáîòû, âûïîëíÿåìûå ñòóäåíòàìè â ëàáîðàòîðèÿõ

ÎÈßÈ, ïðèîáðåëè ñòàòóñ ó÷åáíî-èññëåäîâàòåëüñêèõ

ïðîåêòîâ. ×òîáû ó÷àñòíèêè èìåëè âîçìîæíîñòü ïîçíà-

êîìèòüñÿ ñ ïðîåêòàìè çàðàíåå è âîéòè â êðóã íàó÷íîé
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T �100 K». JINR Director RAS Corresponding Member

A. Sissakian opened the seminar. Friends and colleagues

congratulated N. Plakida on his jubilee.

On 20 June, a seminar dedicated to the 60th birthday of

Scientific Leader of the Frank Laboratory of Neutron

Physics and First Deputy Director on Scientific Research of

the RSC «Kurchatov Institute» Professor Viktor L. Aksenov

was held at the SRINP MSU department. JINR Director

A. Sissakian, Director of the RSC «Kurchatov Institute»

M. Kovalchuk spoke at the opening of the seminar.

I. Serdyuk (the Institute for Protein Studies, RAS, Pushchi-

no) made a scientific report under the title «Physics and

Molecular Biology in the 21st Century».

Colleagues, friends and pupils heartily congratulated

V. Aksenov on the jubilee.

On 24 June – 22 July, the 4th International Summer

Student Practice in JINR Fields of Research was organized.

This year, the Practice was held in two stages: the first one

was for Polish, Czech, and Slovak students (27, 4, and 3 par-

ticipants, respectively); the second one was for Romanian,

Bulgarian, and Belarussian students (11, 4, and 3 partici-

pants, respectively). The Practice was also attended by three
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Äóáíà, 20 èþíÿ. Ñåìèíàð, ïîñâÿùåííûé 60-ëåòèþ ñî äíÿ ðîæäåíèÿ

íàó÷íîãî ðóêîâîäèòåëÿ ËÍÔ èì. È. Ì. Ôðàíêà ÎÈßÈ ïðîôåññîðà Â. Ë. Àêñåíîâà

Dubna, 20 June. Seminar dedicated to the 60th birthday of FLNP Scientific Leader Professor V. Aksenov
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Äóáíà, 24 èþíÿ – 22 èþëÿ.

4-ÿ Ìåæäóíàðîäíàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà

ïî íàïðàâëåíèÿì íàó÷íûõ èññëåäîâàíèé ÎÈßÈ

Dubna, 24 June – 22 July.

The 4th International Summer Student

Practice in JINR Fields of Research
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òåìàòèêè, íà ñàéòå Ó÷åáíî-íàó÷íîãî öåíòðà

áûëà ñîçäàíà ýëåêòðîííàÿ áàçà ñ äåòàëüíûì

îïèñàíèåì ïðîåêòîâ. Äàííàÿ áàçà â äàëüíåé-

øåì áóäåò ñîâåðøåíñòâîâàòüñÿ è ïîïîëíÿòüñÿ.

Âî-âòîðûõ, â êîíöå êàæäîãî ýòàïà ïðàêòèêè

ïðîøëè âûñòóïëåíèÿ ñàìèõ ñòóäåíòîâ ïî ðå-

çóëüòàòàì èõ ðàáîòû íàä ïðîåêòàìè. Ýòî ïîçâî-

ëèëî ïîâûñèòü îòâåòñòâåííîñòü ðåáÿò çà

âûïîëíÿåìóþ ðàáîòó, à òàêæå ïîäåëèòüñÿ

ñâîèìè âïå÷àòëåíèÿìè ñ äðóãèìè ó÷àñòíèêàìè.

Â îñòàëüíîì îðãàíèçàöèÿ ïðàêòèêè ñëåäî-

âàëà óæå ñëîæèâøèìñÿ òðàäèöèÿì. Ïîìèìî ðà-

áîòû â ëàáîðàòîðèÿõ, áûëè ïðåäóñìîòðåíû

ëåêöèè âåäóùèõ ó÷åíûõ è ñïåöèàëèñòîâ

ÎÈßÈ, ýêñêóðñèè è ïîåçäêè.

Òðàäèöèîííîå äâóõäíåâíîå ðàáî÷åå ñîâåùàíèå ïî êîìïüþ-

òåðíîé àëãåáðå ñîñòîÿëîñü â Äóáíå 24–25 ìàÿ. Ýòî îäèííàäöà-

òîå èç ñåðèè ñîâìåñòíûõ ñîâåùàíèé, ïðîâîäèìûõ ÎÈßÈ, ôà-

êóëüòåòîì ÂÌÊ ÌÃÓ è ÍÈÈßÔ èì. Ä. Â. Ñêîáåëüöûíà ÌÃÓ.

Öåëü ñîâåùàíèé — îòðàçèòü ñîâðåìåííîå ñîñòîÿíèå êîìïüþ-

òåðíîé àëãåáðû è îáåñïå÷èòü còèìóëèðóþùóþ ñðåäó äëÿ äèñ-

êóññèé î íîâûõ íàïðàâëåíèÿõ åå ðàçâèòèÿ. 50 ó÷àñòíèêîâ ñîâå-

ùàíèÿ èç Ãåðìàíèè, Ðóìûíèè, Ôèíëÿíäèè, Ôðàíöèè, Ðîññèè (èç

Ìîñêâû, Ñàíêò-Ïåòåðáóðãà, Ïåðåñëàâëÿ-Çàëåññêîãî, Ïåðìè, Ñà-

ðàòîâà, Òàìáîâà è Äóáíû) ïðåäñòàâèëè 28 äîêëàäîâ. Îñíîâíûå

îáñóæäàâøèåñÿ òåìû — àëãåáðàè÷åñêèå ìåòîäû èññëåäîâàíèÿ

íåëèíåéíûõ ïîëèíîìèàëüíûõ è äèôôåðåíöèàëüíûõ óðàâíåíèé,

÷èñëåííî-àíàëèòè÷åñêèå ìåòîäû; ðàçðàáîòêà, ðàçâèòèå è ðåàëè-

çàöèÿ íîâûõ àëãîðèòìîâ êîìïüþòåðíîé àëãåáðû; ïðèìåíåíèå

ñèñòåì êîìïüþòåðíîé àëãåáðû äëÿ âû÷èñëåíèé â òåîðåòè÷åñêîé

è ìàòåìàòè÷åñêîé ôèçèêå.

Íàèáîëüøèé èíòåðåñ âûçâàëè ñëåäóþùèå äîêëàäû:

Ì. À. Áàðêàòó (Ëèìîæñêèé óíèâåðñèòåò, Ôðàíöèÿ) «Î ôîðìàëü-

íûõ ðåøåíèÿõ ëèíåéíûõ ñèñòåì äèôôåðåíöèàëüíûõ óðàâíåíèé

âáëèçè ñèíãóëÿðíîé òî÷êè», Ñ. À. Àáðàìîâ (ÂÖ ÐÀÍ) è

Ì. À. Áàðêàòó «Ðåøåíèÿ ëèíåéíûõ îáûêíîâåííûõ äèôôåðåíöè-

àëüíûõ óðàâíåíèé ñ ïîëèíîìèàëüíûìè êîýôôèöèåíòàìè â âèäå

ðÿäîâ Ä’Àëàìáåðà», Ä. Ñòåôàíåñêó (Áóõàðåñòñêèé óíèâåðñèòåò,

Ðóìûíèÿ) «Âû÷èñëåíèå äîìèíèðóþùèõ âåùåñòâåííûõ êîðíåé

ïîëèíîìîâ», Þ. À. Áëèíêîâ (Ñàðàòîâñêèé ãîñóäàðñòâåííûé
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students of the Republic of Sakha (Yakutia) within

the Russian Federation.

Besides being held in two stages, this Practice

had other new important features. First, the practi-

cal work performed by the students at JINR Labo-

ratories received the status of research projects.

For the Practice participants to get an idea of the

projects in advance and thus to have an adequate

picture of the topic range, a database of detailed

description of the projects was put up at the UC In-

ternet site. In the future, the base will be improved

and extended. Second, at the end of each stage of

the Practice, its participants presented their results

of performing the project. The presentations had

increased students responsibility for the work and

allowed them to exchange their impressions.

In other respects, the Practice followed the es-

tablished traditions. In the afternoon, the students

worked at the Laboratories; in the morning, they

attended lectures given by JINR’s leading special-

ists. The programme also included excursions and

trips.

A traditional two-day Workshop on Computer Algebra was held

in Dubna on 24–25 May. It is the eleventh of the joint seminars on

computer algebra conducted by the Joint Institute for Nuclear Re-

search, the Faculty of Computing Mathematics and Cybernetics and

SRINP of Moscow State University. The purpose of the workshops is

to present topics of current interest and provide a stimulating envi-

ronment for scientific discussion on new developments in computer

algebra. Fifty participants from Germany, Finland, Romania, France,

and Russia (Moscow, St. Petersburg, Pereslavl-Zalesski, Perm, Sara-

tov, Tambov and Dubna) delivered 28 reports. The workshop atten-

dees discussed algebraic methods for nonlinear polynomial and dif-

ferential equations, symbolical numerical methods, computer algebra

algorithms and software packages; application to theoretical and

mathematical physics.

Particular interest was attracted by the reports presented by

M. A. Barkatou (Universite de Limoges, XLIM, France) «On the

Formal Solutions of Linear Systems of Differential Equations near a

Singular Point», S. A. Abramov (CC, RAS) and M. A. Barkatou

«D’Alembertian Series Solutions of LODE with Polynomial Coeffi-

cients», D. Stefanescu (University of Bucharest, Romania) «Compu-

tation of Dominant Real Roots of Polynomials», Yu. A. Blinkov



óíèâåðñèòåò), Â. Ï. Ãåðäò (ÎÈßÈ) «Ñïåöèàëèçèðîâàí-

íàÿ ñèñòåìà êîìïüþòåðíîé àëãåáðû GINV», Â. Â. Êîð-

íÿê (ÎÈßÈ) «Äèñêðåòíûå äèíàìè÷åñêèå ñèñòåìû ñ

ñèììåòðèÿìè: êîìïüþòåðíûé àíàëèç», Ñ. Ë. Ñêîðîõî-

äîâ (ÂÖ ÐÀÍ) «Âåòâëåíèå ñîáñòâåííûõ çíà÷åíèé çàäà÷è

Îððà–Çîììåðôåëüäà äëÿ òå÷åíèÿ Êóýòòà», À. È. Çîá-

íèí, Ì. Â. Êîíäðàòüåâà, Å. Â. Ïàíêðàòüåâ, Ä. Â. Òðó-

øèí (ìåõìàò ÌÃÓ) «Äîñòîèíñòâà è íåäîñòàòêè

äèôôåðåíöèàëüíûõ ñòàíäàðòíûõ áàçèñîâ», Ñ. È. Âè-

íèöêèé, À. À. Ãóñåâ, Â. À. Ðîñòîâöåâ (ÎÈßÈ) «Ñèì-

âîëüíî-÷èñëåííûå àëãîðèòìû ðåøåíèÿ êðàåâûõ çàäà÷

êâàíòîâîé ìåõàíèêè».

À. À. Áîãîëþáñêàÿ, Â. Ï. Ãåðäò

Ñ 28 ìàÿ ïî 2 èþíÿ â Äóáíå ïðîøåë ìåæäóíàðîä-

íûé ñèìïîçèóì «Ñîâðåìåííûå ñïåêòðàëüíûå ìåòîäû

â èññëåäîâàíèè ñòðóêòóðû è ôóíêöèè áèîïîëèìåðîâ

â áèîëîãèè è ìåäèöèíå», îðãàíèçîâàííûé Ñîâåòîì ïî

áèîôèçèêå ÐÀÍ, Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ

èññëåäîâàíèé (Ëàáîðàòîðèåé ðàäèàöèîííîé áèîëîãèè),

Ìîñêîâñêèì ãîñóäàðñòâåííûì óíèâåðñèòåòîì

èì. Ì. Â. Ëîìîíîñîâà è ïîääåðæàííûé Ìåæäóíàðîä-

íûì ñîþçîì ôóíäàìåíòàëüíîé è ïðèêëàäíîé áèîôèçè-

êè (IUPAB). Íàó÷íûìè êîîðäèíàòîðàìè ñèìïîçèóìà

ÿâëÿëèñü ïðåäñåäàòåëü Íàó÷íîãî ñîâåòà ïî áèîôèçèêå

ÐÀÍ ÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Á. Ðóáèí è äèðåêòîð

Èíñòèòóòà áèîäèàãíîñòèêè Íàöèîíàëüíîãî íàó÷íî-èñ-

ñëåäîâàòåëüñêîãî ñîâåòà Êàíàäû, ãëàâà IUPAB ïðîôåñ-

ñîð Ñ. Ï. Ñìèò.

Ñîâðåìåííûå ñïåêòðàëüíûå ìåòîäû âåñüìà ýôôåê-

òèâíû ïðè èçó÷åíèè áèîïîëèìåðîâ è èìåþò áîëüøèå

ïðåèìóùåñòâà â áèîìåäèöèíñêèõ èññëåäîâàíèÿõ, ïî-

ñêîëüêó ÿâëÿþòñÿ íåèíâàçèâíûìè. Îíè óñïåøíî ïðèìå-

íÿþòñÿ òàêæå äëÿ èíäèêàöèè ðàçëè÷íûõ çàáîëåâàíèé è

îáåñïå÷èâàþò âîçìîæíîñòü èäåíòèôèöèðîâàòü ïàòîëî-

ãè÷åñêèå èçìåíåíèÿ íà ðàííèõ ñòàäèÿõ ðàçâèòèÿ. Áèî-

ìåäèöèíñêàÿ ñïåêòðîñêîïèÿ ÿâëÿåòñÿ ãðàíè÷íîé

îáëàñòüþ áèîôèçèêè, â êîòîðîé çà ïîñëåäíèå ãîäû áûëî

ïîëó÷åíî ìíîæåñòâî íîâûõ ðåçóëüòàòîâ.

Â ðàáîòå ñèìïîçèóìà ïðèíÿëî ó÷àñòèå îêîëî

80 ó÷åíûõ èç ÎÈßÈ, Ðîññèè, Àðìåíèè, Àçåðáàéäæàíà,

Áåëîðóññèè, Áîëãàðèè, Ãåðìàíèè, Äàíèè, Êàíàäû,

ÑØÀ, Ôðàíöèè, Øâåéöàðèè. Áûëî ïðåäñòàâëåíî

30 ïëåíàðíûõ äîêëàäîâ ïî ôóíäàìåíòàëüíûì âîïðîñàì

ñïåêòðàëüíûõ ìåòîäîâ è èõ ïðèìåíåíèþ â áèîìåäèöè-

íå. Îñîáîå âíèìàíèå áûëî óäåëåíî àíàëèçó ïåðâè÷íûõ

ïðîöåññîâ, ëåæàùèõ â îñíîâå âîçäåéñòâèÿ îïòè÷åñêîãî

è èîíèçèðóþùåãî èçëó÷åíèÿ íà áèîïîëèìåðû, à òàêæå

èíôðàêðàñíîé è ãàììà-ëó÷åâîé ñïåêòðîñêîïèè,
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(Saratov University), V. P. Gerdt (JINR) «Specialized Com-

puter Algebra System GINV», V. V. Kornyak (JINR) «Dis-

crete Dynamical Systems with Symmetries: Computer

Analysis», S. L. Skorokhodov (CC, RAS) «Branch Points

of the Eigenvalues of the Orr–Sommerfeld Problem for

Couette Flow», A. I. Zobnin, M. V. Kondratieva, E. V. Pan-

kratiev, D. V. Trushin (Dept. of Mech. and Math., MSU)

«Advantages and Disadvantages of Differential Standard

Bases», S. I. Vinitsky, A. A. Gusev, V. A. Rostovtsev

(JINR) «Symbolical Numerical Algorithms for Solving

Boundary Problems of Quantum Mechanics».

A. A. Bogolubskaya, V. P. Gerdt

The international symposium «Modern Spectroscopy

Methods in Studying Structure and Function of Biopoly-

mers in Biology and Medicine», organized by the Council

on biophysics of RAS, the Laboratory of Radiation Biology

of the Joint Institute for Nuclear Research and the

Lomonosov Moscow State University, took place on

28 May – 2 June at the International Conference Hall in

Dubna. The symposium was supported by the International

Union for Pure and Applied Biophysics (IUPAB). The sci-

entific coordinators of the symposium were Chairman of the

Biophysics section of RAS, Corresponding Member of

RAS A. B. Rubin and Director-General of the Institute of

Biodiagnostics, NRS (Canada), head of IUPAB Professor

C. P. Smith.

Modern methods of spectroscopy are very effective in

biopolymer research and have great advantage as non-inva-

sive ones. They are successfully used for bioindication of

different diseases since they provide an opportunity to de-

tect primary stages of various pathogenic changes. Biomed-

ical spectroscopy is a boundary area in biophysics where a

great number of new results have been obtained in the last

years.

About 80 scientists from JINR, Russia, Armenia, Azer-

baijan, Belarus, Bulgaria, Germany, Denmark, Canada, the

USA, France and Switzerland participated in the sympo-

sium. The symposium programme included 30 plenary re-

ports on the fundamental basis of spectral methods and the

results of their application in biomedicine. Special attention

was given to the analysis of the primary processes of optical

and ionizing radiation affects on biopolymers, as well as in-
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ðàäèîáèîëîãè÷åñêèì, àêóñòè÷åñêèì è èíûì ìåòîäàì,

ïðèìåíÿåìûì â áèîìåäèöèíå.

Ñ 4 ïî 8 èþíÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè

èì. Í. Í. Áîãîëþáîâà ïðîõîäèëî ìåæäóíàðîäíîå ðàáî-

÷åå ñîâåùàíèå «Ëîãàðèôìè÷åñêèå êîíôîðìíûå òåî-

ðèè ïîëÿ è ñòàòèñòè÷åñêàÿ ìåõàíèêà». Â íåì ó÷à-

ñòâîâàëè èçâåñòíûå ó÷åíûå, ñðåäè êîòîðûõ A. Áåëàâèí

(Ðîññèÿ), Ä. Äõàð (Èíäèÿ), Â. Ðèòòåíáåðã (ÔÐÃ), Ï. Ðþ-

ýëü (Áåëüãèÿ), À. Ñåìèõàòîâ (Ðîññèÿ). Ñîâåùàíèå áûëî

ïîñâÿùåíî ðàçíîîáðàçíûì àñïåêòàì ëîãàðèôìè÷åñêîé

êîíôîðìíîé òåîðèè ïîëÿ è ñâÿçàííûì ñ íåé èíòåãðèðó-

åìûì ìîäåëÿì ñòàòèñòè÷åñêîé ìåõàíèêè. Âî ââîäíîé

ëåêöèè Ï. Ðþýëÿ áûëà ïðîäåìîíñòðèðîâàíà ñâÿçü ëîãà-

ðèôìè÷åñêîé êîíôîðìíîé òåîðèè ïîëÿ ñ ìîäåëüþ

«sandpile» ñàìîîðãàíèçîâàííîé êðèòè÷íîñòè. Â äîêëà-

äå Â. Ïðèåçæåâà (ÎÈßÈ) îáñóæäàëàñü îäíà èç âåðñèé

ïðîèñõîæäåíèÿ ëîãàðèôìè÷åñêèõ ïîïðàâîê ê ñòåïåííî-

ìó ïîâåäåíèþ ïàðíûõ êîððåëÿöèîííûõ ôóíêöèé â êðè-

òè÷åñêîé òî÷êå. Èñ÷åðïûâàþùèé îáçîð íîâûõ ïîäõîäîâ

ê ðåøåíèþ ìîäåëè Ëèóâèëëÿ áûë ïðåäñòàâëåí À. Áåëà-

âèíûì.

18–21 èþíÿ â Äóáíå ïðîõîäèëà ìåæäóíàðîäíàÿ

êîíôåðåíöèÿ «Ìþîííûé êàòàëèç è ñìåæíàÿ ôèçè-

êà», â êîòîðîé ïðèíÿëè ó÷àñòèå ó÷åíûå èç 27 íàó÷íî-èñ-

ñëåäîâàòåëüñêèõ öåíòðîâ. Ôèçèêè èç 14 ñòðàí ìèðà

ïðåäñòàâèëè 54 äîêëàäà, èëëþñòðèðóþùèõ óðîâåíü

ðàçâèòèÿ ÿäåðíîé íàóêè è òåõíîëîãèè.

Êîíôåðåíöèþ îòêðûë äèðåêòîð ÎÈßÈ À. Í. Ñè-

ñàêÿí. Â ïðèâåòñòâåííîì ñëîâå îí îòìåòèë îïðåäåëÿþ-

ùèé âêëàä ôèçèêîâ èç Äóáíû â ðàçâèòèå òåîðèè è ýêñïå-

ðèìåíòà â îáëàñòè ìþîííîãî êàòàëèçà. Ñ ìîìåíòà

îáíàðóæåíèÿ ýêçîòè÷åñêîé ðåàêöèè ñèíòåçà, êàòàëèçè-

ðîâàííîé ìþîíîì, ïðîøëî ðîâíî 50 ëåò. Çà ýòî âðåìÿ â

Äóáíå áûë îòêðûò ðåçîíàíñíûé õàðàêòåð îáðàçîâàíèÿ

ìþîííîé ìîëåêóëû äåéòåðèÿ, ïðåäñêàçàíà òåîðåòèêàìè

ãðóïïû Ë. È. Ïîíîìàðåâà è âïîñëåäñòâèè îòêðûòà ýêñ-

ïåðèìåíòàòîðàìè ïîä ðóêîâîäñòâîì Â. Ï. Äæåëåïîâà

âûñîêàÿ ñêîðîñòü öèêëà ìþ-êàòàëèçà â äåéòåðèé-òðèòè-

åâîé ñðåäå. Êðàñîòà ÿâëåíèÿ ìþîííîãî êàòàëèçà è âîç-

ìîæíîñòü åãî ïðàêòè÷åñêîãî ïðèìåíåíèÿ âûçâàëè çà-

êîííûé èíòåðåñ âî âñåì íàó÷íîì ìèðå.

Ñ äîêëàäàìè âûñòóïèëè àêàäåìèê ÐÀÍ Ñ. Ñ. Ãåð-

øòåéí (Ïðîòâèíî) îá èñòîðèè ðàçâèòèÿ èññëåäîâàíèé

ïî ìþîííîìó êàòàëèçó â íàøåé ñòðàíå è çà ðóáåæîì è

È. Á. Ñåìåíîâ (ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò», Ìîñêâà)

î ïåðñïåêòèâàõ ðàçâèòèÿ òåðìîÿäåðíîé îòðàñëè íàóêè.

Â õîäå êîíôåðåíöèè áûëè ïðåäñòàâëåíû îáçîðíûå äî-
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frared spectroscopy methods, radiobiological methods, po-

larized fluorescence, acoustic methods, gamma-ray and

optical spectroscopy and other techniques used in

biomedicine.

An international workshop «The Logarithmic Confor-

mal Field Theories and Statistical Mechanics» was held at

the Bogoliubov Laboratory of Theoretical Physics on

4–8 June. About thirty well-known scientists participated in

the workshop, among them A. Belavin (Russia), D. Dhar

(India), V. Rittenberg (Germany), P. Ruelle (Belgium),

A. Semikhatov (Russia). The workshop was devoted to var-

ious aspects of logarithmic conformal field theory and relat-

ed integrable models of statistical mechanics. A relation be-

tween the «sandpile» model of self-organized criticality and

the logarithmic conformal field theory has been demonstrat-

ed in the introductory lecture of P. Ruelle. V. Priezzhev

(JINR) discussed an origin of the logarithmic corrections to

the power- like behaviour of pair correlation functions at the

critical point. A comprehensive review of new approaches

to the solution of the Liouville model was presented by

A. Belavin.

On 18–21 June the international conference «Muonic

Catalysis and Related Physics» was held in Dubna. Scien-

tists from 27 scientific research centres took part in it. Physi-

cists from 14 countries delivered 54 reports illustrating the

level of development of nuclear science and technology.

The JINR Director opened the conference with words

of greeting. He noted the determining contribution of Dub-

na physicists to the development of theory and experiment

in muonic catalysis. Fifty years have passed since the dis-

covery of the exotic synthesis reaction which was catalyzed

with a muon. For the past time, the resonance character of

the muonic deuterium molecule production has been dis-

covered in Dubna; theoreticians from the group headed by

L. Ponomarev have predicted the high rate of the muonic

catalysis cycle in the deuterium-tritium medium, which was

later discovered by experimenters guided by V. Dzhelepov.

RAS Academician S. Gershtein (Protvino) made a re-

port on the history of the research development in muonic

catalysis in this country and abroad; I. Semenov (RSC

«Kurchatov Institute», Moscow) spoke on the prospects of

the development of the thermonuclear branch of science.
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êëàäû ïðåäñòàâèòåëåé êðóïíåéøèõ ìåæäóíàðîäíûõ

êîëëàáîðàöèé ïî ìþ-êàòàëèçó.

Âòîðîé äåíü ðàáîòû êîíôåðåíöèè áûë ïîñâÿùåí

ôèçèêå ýêçîòè÷åñêèõ àòîìîâ è ìîëåêóë è ïðåöèçèîííîé

ñïåêòðîñêîïèè ýêçîòè÷åñêèõ ñèñòåì. Ýòè ðàçäåëû òåñíî

ñâÿçàíû ñ ìþîííûì êàòàëèçîì, à íåêîòîðûå ïðèìåíÿå-

ìûå çäåñü ìåòîäû èññëåäîâàíèé âîçíèêëè ïðè èçó÷åíèè

ìþ-êàòàëèçà.

Â ñâîåì çàêëþ÷èòåëüíîì äîêëàäå ïðåäñåäàòåëü

îðãêîìèòåòà êîíôåðåíöèè Ë. È. Ïîíîìàðåâ (Ìîñêâà)

ïîäâåë èòîãè ôîðóìà, îáîçíà÷èë íåðåøåííûå ïðîáëåìû

è ðàññêàçàë î ìíîãî÷èñëåííûõ ïðèëîæåíèÿõ ìþîííîãî

êàòàëèçà ê èññëåäîâàíèÿì â ðàçëè÷íûõ îáëàñòÿõ ôóíäà-

ìåíòàëüíîé ôèçèêè è ÿäåðíîé òåõíîëîãèè. Â ðàìêàõ

êîíôåðåíöèè áûëà ïðîâåäåíà ñåññèÿ Ìåæäóíàðîäíîãî

íàó÷íî-òåõíè÷åñêîãî öåíòðà (ÌÍÒÖ) — îäíîé èç îðãà-

íèçàöèé-ñïîíñîðîâ êîíôåðåíöèè. Ñ äîêëàäîì î äåÿ-

òåëüíîñòè ÌÍÒÖ âûñòóïèë åãî âèöå-äèðåêòîð Âàöëàâ

Ãóäîâñêè (Ìîñêâà).

Ñ 19 ïî 21 èþíÿ â Äóáíå ïðîõîäèëî ñîâìåñòíîå ðà-

áî÷åå ñîâåùàíèå Àçèàòñêî-Òèõîîêåàíñêîãî öåíòðà

òåîðåòè÷åñêîé ôèçèêè è Ëàáîðàòîðèè òåîðåòè÷å-

ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà. Ñîãëàøåíèå î ñî-

òðóäíè÷åñòâå ÎÈßÈ è Àçèàòñêî-Òèõîîêåàíñêîãî öåí-

òðà òåîðåòè÷åñêîé ôèçèêè (ÀÐÑÒÐ) (ñî øòàá-êâàðòèðîé

â Ïõîõàíå, Ðåñïóáëèêà Êîðåÿ) áûëî ïîäïèñàíî â èþëå

2006 ã. Ñîãëàøåíèå ïðåäïîëàãàåò ñîâìåñòíûå ïðîãðàì-
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The second day of the conference was devoted to the

physics of exotic atoms and molecules and precision spec-

troscopy of exotic systems. These fields are closely con-

nected with muonic catalysis and some of the techniques ap-

plied here were invented in the studies of mu-catalysis.

In his concluding report, Chairman of the conference

Organizing Committee L. Ponomarev (Moscow) summed

up the results of the forum, specified the unsolved problems

and talked about multiple applications of muon catalysis in

research of various fields of fundamental physics and nu-

clear technology. A session of the International Scientific-

Technical Centre was held in the framework of the confer-

ence as it was one of the sponsor organizations of the con-

ference. Its Vice-Director Waclaw Gudowski (Moscow)

made a report on the activities of the centre.

The first joint Workshop of the Asia Pacific Centre for

Theoretical Physics (APCTP) and the Bogoliubov Labo-

ratory of Theoretical Physics was held in Dubna on

19–21 June. Exchange agreement between the Asia Pacific

Centre for Theoretical Physics, with the headquarters in Po-

hang, Republic of Korea, and the Joint Institute for Nuclear

Research was signed in July 2006. The Agreement assumes
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ìû ïðîâåäåíèÿ ðàáî÷èõ ñîâåùàíèé, êîíôåðåíöèé, øêîë

è ïîääåðæêó íàó÷íûõ îáìåíîâ ó÷åíûìè ìåæäó ÀÐÑÒÐ

è ÎÈßÈ, â ÷àñòíîñòè äëÿ ìîëîäûõ ó÷åíûõ, àñïèðàíòîâ

è ñòóäåíòîâ.

Ïðîãðàììà ïåðâîãî ñîâìåñòíîãî ñîâåùàíèÿ áûëà

íàïðàâëåíà íà äåòàëüíîå èçó÷åíèå ïðèîðèòåòîâ ËÒÔ

ÎÈßÈ è ÀÐÑÒÐ â èññëåäîâàíèÿõ ïî òåîðåòè÷åñêîé ôè-

çèêå, â ÷àñòíîñòè ñòàòèñòè÷åñêîé ôèçèêå è ôèçèêå òâåð-

äîãî òåëà, òåîðèè ÿäðà è ôèçèêå âûñîêèõ ýíåðãèé,

àñòðîôèçèêå. Â òå÷åíèå äâóõ ðàáî÷èõ äíåé áûëî ïðåä-

ñòàâëåíî 17 îáçîðíûõ äîêëàäîâ. Äåëåãàöèÿ ÀÐÑÒÐ ïî-

ñåòèëà íóêëîòðîííûé óñêîðèòåëüíûé êîìïëåêñ ÎÈßÈ.

Õàðàêòåð è óðîâåíü íàó÷íûõ äèñêóññèé íà ñîâåùàíèè

ïðîäåìîíñòðèðîâàëè âûñîêóþ çàèíòåðåñîâàííîñòü

ðîññèéñêèõ è êîðåéñêèõ ó÷åíûõ â äàëüíåéøåì ðàçâè-

òèè ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è Àçèàòñêî-Òèõîîêå-

àíñêèì öåíòðîì òåîðåòè÷åñêîé ôèçèêè â Ïõîõàíå. Ñëå-

äóþùåå äâóñòîðîííåå ñîâåùàíèå ïðîéäåò â Êîðåå â

2008 ã.

Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè PANDA ïðîõî-

äèëî ñî 2 ïî 8 èþëÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé

è Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ.

Ñïåêòðîìåòð PANDA ïðåäíàçíà÷åí äëÿ èçó÷åíèÿ

âçàèìîäåéñòâèé àíòèïðîòîíîâ íà óñêîðèòåëüíîì êîì-

ïëåêñå FAIR â Äàðìøòàäòå. Îñíîâíûå ïóíêòû ïðîãðàì-

ìû ýêñïåðèìåíòà PANDA — ýòî ïîèñê ãëþáîëîâ, ãè-

áðèäîâ è ýêçîòè÷åñêèõ ìåçîíîâ, ôèçèêà ÷àðìîíèÿ,

èçó÷åíèå ñòðóêòóðû íóêëîíà, ãèïåðúÿäåðíàÿ ôèçèêà.

Îòêðûòîå çàñåäàíèå, ïîñâÿùåííîå íàèáîëåå èíòå-

ðåñíûì ôèçè÷åñêèì ïðîáëåìàì, êîòîðûå áóäóò èçó÷àòü-

ñÿ â ýêñïåðèìåíòå PANDA, ïðîøëî 3 èþëÿ â Ëàáîðàòî-

ðèè òåîðåòè÷åñêîé ôèçèêè. Â ýòîé ìèíè-êîíôåðåíöèè

ïðèíÿëè ó÷àñòèå Ñ. Àôîíèí (Ñàíêò-Ïåòåðáóðã), À. Ñà-

ðàíöåâ (ÏÈßÔ, Ãàò÷èíà), Ì. Íåãðèíè (ÈÍÔÍ, Ôëîðåí-

öèÿ), Ì. Ïîëÿêîâ (Óíèâåðñèòåò â Âîõóìå), Í. Êî÷åëåâ

(ÎÈßÈ), À. Ðàäþøêèí (ÎÈßÈ), À. Êàéäàëîâ (ÈÒÝÔ,

Ìîñêâà), Î. Òåðÿåâ (ÎÈßÈ), Á. Ñëîâèíñêè (Òåõíè÷å-

ñêèé óíèâåðñèòåò, Âàðøàâà).

57

that the two institutions will pursue joint activities in the

form of joint workshops, conferences and schools, as well

as promote the exchange of scientists, including students

and young postdoctoral fellows.

The programme of the present workshop was aimed at

detailed mutual recognition of scientific priorities of

APCTP and the Bogoliubov Laboratory in theoretical

physics, particularly in condensed matter, nuclear and

high-energy physics, astrophysics. More than 17 review

talks were presented during two working days. The APCTP

delegation also visited the Nuclotron accelerator facility at

JINR. The nature and level of scientific discussions at the

workshop demonstrated strong interest of Russian and Ko-

rean scientists in the development of further cooperation be-

tween JINR and APCTP.

The next joint workshop will take place in Korea in

2008.

A working meeting of the PANDA collaboration was

held on 2–8 July at the International Conference Hall and at

BLTP, JINR.

The PANDA spectrometer is intended to study interac-

tions of antiprotons on the accelerator complex FAIR (Fa-

cility for Antiproton and Ion Research), in Darmstadt. The

basic items of the programme of the PANDA experiment are

the search for glueballs, hybrids and exotic mesons, physics

of charmonium, the study of nucleon structure and

hypernuclear physics.

On 3 July, at BLTP a public meeting was held devoted

to the most interesting physical problems which will be

studied in the PANDA experiment. This miniconference

was attended by S. Afonin (St. Petersburg), A. Sarantsev

(PINP, Gatchina), M. Negrini (INPN, Florence), M. Polya-

kov (Bochum University), N. Kochelev (JINR), A. Ra-

dyushkin (JINR), A. Kaidalov (ITEP, Moscow), O. Teryaev

(JINR), V. Slovinski (Technical University, Warsaw).

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



Ê. Ëàíèóñó — 80 ëåò

3 ìàÿ àêàäåìèêó Êàðëó Ëàíè-
óñó èñïîëíèëîñü 80 ëåò. Íàó÷íîé
îáùåñòâåííîñòè øèðîêî èçâåñò-
íû åãî ÿðêèå äîñòèæåíèÿ â îáëà-
ñòè ôèçèêè êîñìè÷åñêèõ ëó÷åé,
ôèçèêè âûñîêèõ ýíåðãèé, ôèçèêè
Çåìëè. Îí ïðèíèìàë àêòèâíîå ó÷à-
ñòèå â îðãàíèçàöèè è ñòàíîâëåíèè
Îáúåäèíåííîãî èíñòèòóòà ÿäåð-
íûõ èññëåäîâàíèé.

Ñîòðóäíè÷åñòâî Êàðëà Ëàíè-
óñà ñ Äóáíîé íà÷àëîñü ñ ñîâìåñò-
íûõ ðàáîò ïî èçó÷åíèþ âçàèìî-
äåéñòâèé óñêîðåííûõ ÷àñòèö íà
îñíîâå îáëó÷åííûõ ÿäåðíûõ ôîòî-

ýìóëüñèé. Ñ ââîäîì â äåéñòâèå íîâîãî óñêîðèòåëÿ â Èíñòèòó-
òå ôèçèêè âûñîêèõ ýíåðãèé â Ïðîòâèíî îí àêòèâíî âêëþ÷èëñÿ
â ñîòðóäíè÷åñòâî ïî èññëåäîâàíèÿì íà ýòîì óñêîðèòåëå, âìå-
ñòå ñ êîëëåêòèâîì ðóêîâîäèìîãî èì Èíñòèòóòà ôèçèêè âûñî-
êèõ ýíåðãèé ÀÍ ÃÄÐ â Öîéòåíå ïðèíèìàë àêòèâíîå ó÷àñòèå â
ïîäãîòîâêå íîâîãî ýêñïåðèìåíòàëüíîãî îáîðóäîâàíèÿ. Ñ ïî-
ÿâëåíèåì â Æåíåâå ïóçûðüêîâûõ êàìåð íà ïó÷êàõ ìîùíûõ óñêî-
ðèòåëåé ýëåìåíòàðíûõ ÷àñòèö èíñòèòóò â Öîéòåíå ïðèñòó-
ïèë ê èññëåäîâàíèþ âçàèìîäåéñòâèé ÷àñòèö ïî ñíèìêàì, ïîëó-
÷åííûì íà óñêîðèòåëÿõ ÖÅÐÍ, è, òàêèì îáðàçîì, çàíÿë
ïðî÷íîå ìåñòî â ìåæäóíàðîäíîì ñîîáùåñòâå ôèçèêîâ, ðàáî-
òàþùèõ íà ïåðåäíåì êðàå ôèçèêè âûñîêèõ ýíåðãèé.

Ñ 1964 ã. ïðîôåññîð Êàðë Ëàíèóñ áûë ÷ëåíîì Ó÷åíîãî ñîâå-
òà ÎÈßÈ, à â 1973–1976 ãã. — âèöå-äèðåêòîðîì ÎÈßÈ. Âñå
ýòè ãîäû ìíîãèå åãî âîñïèòàííèêè òàêæå óñïåøíî ðàáîòàëè â
Äóáíå.

Äèðåêòîð ÎÈßÈ ÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí
íàïðàâèë þáèëÿðó ïîçäðàâèòåëüíûé àäðåñ, â êîòîðîì ïîæåëàë
åìó ñåìåéíîãî ñ÷àñòüÿ, èíòåðåñíûõ òâîð÷åñêèõ çàìûñëîâ è íî-
âûõ ñâåðøåíèé â ïðîäîëæàþùåéñÿ íàó÷íîé äåÿòåëüíîñòè.

Â. Ã. Êàäûøåâñêîìó — 70 ëåò

5 ìàÿ èñïîëíèëîñü 70 ëåò íàó÷íîìó ðóêîâîäèòåëþ Îáúåäè-
íåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé àêàäåìèêó Âëàäè-
ìèðó Ãåîðãèåâè÷ó Êàäûøåâñêîìó.

Â. Ã. Êàäûøåâñêèé ïîñòóïèë íà ðàáîòó â ÎÈßÈ ïîñëå
îêîí÷àíèÿ àñïèðàíòóðû ôèçè÷åñêîãî ôàêóëüòåòà ÌÃÓ â
1962 ã. Âëàäèìèðó Ãåîðãèåâè÷ó êàê ó÷åíîìó ïðèñóù ïîñòîÿí-
íûé èíòåðåñ ê ñàìûì êëþ÷åâûì è ïðèíöèïèàëüíûì ïðîáëåìàì
ôèçèêè ýëåìåíòàðíûõ ÷àñòèö. Ñ åãî èìåíåì ñâÿçàíà ðåëÿòè-
âèñòñêàÿ ôîðìóëèðîâêà êâàíòîâîé òåîðèè ïîëÿ â êâàíòîâàí-
íîì ïðîñòðàíñòâå-âðåìåíè, óäîâëåòâîðÿþùàÿ òðåáîâàíèÿì
óíèòàðíîñòè è îáîáùåííîìó óñëîâèþ ïðè÷èííîñòè. Â òåîðèè
âíóòðåííåé ñèììåòðèè Â. Ã. Êàäûøåâñêèì óñòàíîâëåí ðÿä ñî-
îòíîøåíèé äëÿ ýôôåêòèâíûõ ñå÷åíèé, ìàññ è ìàãíèòíûõ ìî-
ìåíòîâ àäðîíîâ, ïîäòâåðæäåííûõ ýêñïåðèìåíòàëüíî. Åùå äî
ïîÿâëåíèÿ Ñòàíäàðòíîé ìîäåëè ýëåêòðîñëàáûõ âçàèìîäåé-
ñòâèé èì áûëî ïðåäïðèíÿòî èññëåäîâàíèå ëåïòîí-àäðîííûõ
ñèììåòðèé, ïðîÿâëÿþùèõñÿ â ñëàáûõ ïðîöåññàõ. Íà÷èíàÿ ñ
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K. Lanius is 80

On 3 May Academician Karl Lanius celebrated
his 80th birthday. His bright achievements in cosmic-
ray physics, high-energy physics, physics of the Earth
are widely known to the scientific community. He took
an active part in the organization and establishing of
the Joint Institute for Nuclear Research.

Cooperation of Karl Lanius with Dubna started
with joint studies of the interactions of accelerated
particles on the basis of irradiated nuclear pho-
toemulsions. When a new accelerator was launched at
the Institute of High Energy Physics in Protvino he ac-
tively participated in the cooperation on the research
at this machine, together with the community of the In-
stitute of High Energy Physics, under his leadership,
of the GDR Academy of Sciences in Zeuthen. He ener-
getically took part in the preparation of new experi-
mental equipment. The Institute in Zeuthen started the
studies of the interactions of particles on images ob-
tained from CERN accelerators when bubble cham-
bers were launched in Geneva at the beams of power-
ful accelerators of elementary particles. Thus, he has
occupied a firm place in the international community
of physicists who work in the forefront of high-energy
physics.

Since 1964 Professor Karl Lanius has been mem-
ber of the JINR Scientific Council, in 1973–1976 he
was JINR vice-director. All these years many of his
pupils successfully worked in Dubna.

JINR Director RAS Corresponding Member
A. Sissakian sent K. Lanius a congratulation address
and wished him happiness in his family, interesting
creative ideas and new achievements in continuing
scientific activities.

V. G. Kadyshevsky is 70

On 5 May Scientific Leader of the Joint Institute
for Nuclear Research Academician Vladimir G.
Kadyshevsky celebrated his 70th birthday.

V. G. Kadyshevsky came to work at JINR after
having accomplished the postgraduate courses at the
physics faculty of MSU in 1962. As a scientist, he has
always been interested in most vital and fundamental
issues of elementary particle physics. His name is as-
sociated with the relativistic concept of quantum field
theory in the quantized space-time, which satisfies the
unitarity requirements and generalized causality con-
ditions. In the theory of internal symmetry V. G. Kady-
shevsky established a number of relations for effective
cross sections, masses and magnetic moments of
hadrons, which were confirmed experimentally. Be-
fore the Standard Model of electroweak interactions
was developed, V. G. Kadyshevsky had studied lep-



1964 ã. Â. Ã. Êàäûøåâñêèé ïóáëèêóåò öèêë ðàáîò, ïî-
ñâÿùåííûé êîâàðèàíòíîé ãàìèëüòîíîâîé ôîðìóëè-
ðîâêå êâàíòîâîé òåîðèè ïîëÿ. Èì áûëà ðàçðàáîòàíà
îðèãèíàëüíàÿ äèàãðàììíàÿ òåõíèêà, êîòîðàÿ, â îòëè-
÷èå îò èçâåñòíîé ôåéíìàíîâñêîé òåõíèêè, îïåðèðóåò
ñ àìïëèòóäàìè íà ìàññîâîé ïîâåðõíîñòè. Ïðèìåíåíèå
ýòîãî àïïàðàòà ê çàäà÷å î âçàèìîäåéñòâèè äâóõ ðåëÿ-
òèâèñòñêèõ ÷àñòèö ïîçâîëèëî ñîêðàòèòü ÷èñëî ïåðå-
ìåííûõ è óñòàíîâèòü òðåõìåðíîå èíòåãðàëüíîå óðàâ-
íåíèå äëÿ ðåëÿòèâèñòñêîé àìïëèòóäû ðàññåÿíèÿ, èç-
âåñòíîå òåïåðü â ëèòåðàòóðå êàê óðàâíåíèå
Êàäûøåâñêîãî. Â ïîñëåäíèå ãîäû Â. Ã. Êàäûøåâñêèì
áûë ðàçâèò íîâûé ãåîìåòðè÷åñêèé ïîäõîä ê îïèñàíèþ
ýëåêòðîñëàáûõ âçàèìîäåéñòâèé çà ïðåäåëàìè Ñòàí-
äàðòíîé ìîäåëè, â ðàìêàõ êîòîðîãî ñäåëàí ðÿä
èíòåðåñíûõ ýêñïåðèìåíòàëüíûõ ïðåäñêàçàíèé.

Ñ 1970 ã. Â. Ã. Êàäûøåâñêèé — ïðîôåññîð ôèçè÷å-
ñêîãî ôàêóëüòåòà ÌÃÓ. Â íàñòîÿùåå âðåìÿ îí âîçãëà-
âëÿåò êàôåäðó «Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö» íà
ýòîì ôàêóëüòåòå. Ïî èíèöèàòèâå Â. Ã. Êàäûøåâñêî-
ãî â 1994 ã. â Äóáíå áûë îòêðûò íîâûé Ìåæäóíàðîä-
íûé óíèâåðñèòåò «Äóáíà». Ñ 1995 ã. Âëàäèìèð Ãåîðãè-
åâè÷ ÿâëÿåòñÿ åãî ïðåçèäåíòîì.

Â 1977–1978 ãã. Â. Ã. Êàäûøåâñêèé âîçãëàâëÿë
ãðóïïó ñîâåòñêèõ ôèçèêîâ, ðàáîòàâøèõ â Íàöèîíàëü-
íîé ëàáîðàòîðèè èì. Ý. Ôåðìè (ÑØÀ), â 1983–1985 ãã.
ðóêîâîäèë ðàáîòàìè ïî ïðîãðàììå DELPHI â ÎÈßÈ,
ñâÿçàííûìè ñ ýêñïåðèìåíòàìè íà êîëëàéäåðå LEP
(ÖÅÐÍ).

Â 1987–1992 ãã. Â. Ã. Êàäûøåâñêèé áûë äèðåêòî-
ðîì Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ. Ñ
1992 ïî 2005 ã. îí âîçãëàâëÿë ÎÈßÈ — êðóïíåéøèé ìå-
æäóíàðîäíûé íàó÷íûé öåíòð. Â ýòè òðóäíûå ãîäû îí
è åãî êîìàíäà íå òîëüêî ñóìåëè ñîõðàíèòü Èíñòèòóò,
íî è ñóùåñòâåííî óêðåïèëè åãî ïîçèöèè. È ñåãîäíÿ
Â. Ã. Êàäûøåâñêèé âíîñèò áîëüøîé âêëàä â ðàçâèòèå
îñíîâíûõ íàó÷íûõ íàïðàâëåíèé è ìåæäóíàðîäíîãî ñî-
òðóäíè÷åñòâà ÎÈßÈ, ÿâëÿÿñü åãî íàó÷íûì ðóêîâîäè-
òåëåì.

Øèðîê äèàïàçîí íàó÷íî-îðãàíèçàöèîííîé äåÿ-
òåëüíîñòè Âëàäèìèðà Ãåîðãèåâè÷à. Îí — ÷ëåí Ïðåçè-
äèóìà ÐÀÍ, âõîäèò â ñîñòàâ Ýêñïåðòíî-êîíñóëüòà-
òèâíîãî ñîâåòà ïðè ïðåäñåäàòåëå Ñ÷åòíîé ïàëàòû
ÐÔ. Â òå÷åíèå ðÿäà ëåò Â. Ã. Êàäûøåâñêèé áûë ïðåçè-
äåíòîì Ñîþçà íàó÷íûõ îáùåñòâ Ðîññèè, ÷ëåíîì êî-
ìèññèè IUPAP ïî ÷àñòèöàì è ïîëÿì è ÷ëåíîì êîìèññèè
ïðè Ïðåçèäåíòå Ðîññèè ïî ïðèñóæäåíèþ Ãîñóäàð-
ñòâåííûõ ïðåìèé ÐÔ â îáëàñòè íàóêè è òåõíèêè.

Íàó÷íûå äîñòèæåíèÿ Â. Ã. Êàäûøåâñêîãî îòìå-
÷åíû ïðåìèÿìè ÍÀÍ Óêðàèíû — èì. Í. Ì. Êðûëîâà
(1990) è èì. Í. Í. Áîãîëþáîâà (2001), ïðåìèåé
èì. Í. Í. Áîãîëþáîâà (ÎÈßÈ, 2006). Îí ÿâëÿåòñÿ ïî-
÷åòíûì äîêòîðîì íåñêîëüêèõ çàðóáåæíûõ óíèâåðñè-
òåòîâ, ïî÷åòíûì èëè èíîñòðàííûì ÷ëåíîì ðÿäà àêà-
äåìèé.
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ton–hadron symmetries ob-
served in weak processes.
Since 1964, V. G. Kady-
shevsky has published a se-
ries of papers devoted to the
covariant Hamiltonian for-
mulation of quantum field
theory. He has developed an
original diagram technique
that operates with on-mass
shell amplitudes, contrary to
the known Feynman dia-
grams. This method as ap-
plied to the interaction of
two relativistic particles al-
lowed one to reduce the
number of variables and de-
termine a three-dimensional
integral equation for the relativistic scattering amplitude,
known in literature as Kadyshevsky’s equation. In recent years
V. G. Kadyshevsky has developed a new approach to describe
strong and electroweak interactions beyond the Standard Mod-
el, which was used to make some interesting predictions.

Since 1970 V. G. Kadyshevsky has been Professor of the
Physics Faculty of Moscow State University. At present, he is
the head of the chair of elementary particle physics at this Fac-
ulty. It was Kadyshevsky’s initiative to open in 1994 an Interna-
tional University in Dubna. Since 1994 he has been its presi-
dent.

In 1977–1978 Vladimir Kadyshevsky headed the group of
Soviet physicists working at the Fermi National Laboratory
(USA) and in 1983–1985 he was the leader of the DELPHI pro-
gramme at JINR which was connected with experiments at the
LEP collider (CERN).

In 1987–1992 V. G. Kadyshevsky was director of the JINR
Laboratory of Theoretical Physics. From 1992 to 2005 he was
director of the Joint Institute for Nuclear Research, a large in-
ternational research centre. In those hard years he with his
team not only managed to keep the Institute safe but also essen-
tially strengthened its positions. At the present time,
V. G. Kadyshevsky contributes a lot to the development of basic
research fields as scientific leader of the Joint Institute for Nu-
clear Research.

The range of scientific and organizational activities of
V. G. Kadyshevsky is wide. He is a member of the presidium of
the Russian Academy of Sciences; over a period of years he
was the president of the Union of Russian Scientific Societies, a
member of the IUPAP Commission on Particles and Fields,
and a member of the Commission under the President of the
Russian Federation for Awarding State Prizes of the Russian
Federation in the field of science and technology.

V. G. Kadyshevsky is a recipient of the Krylov Prize (1990)
and Bogoliubov Prize (2001) of the Academy of Sciences of
Ukraine, and Bogoliubov Prize of the Joint Institute for Nu-
clear Research (2006). V. G. Kadyshevsky is Doctor Honoris
Causa of several foreign universities, and honorary and for-
eign member of a number of academies.



Â. Ë. Àêñåíîâó — 60 ëåò

20 èþíÿ èñïîëíèëîñü
60 ëåò ñî äíÿ ðîæäåíèÿ
íàó÷íîãî ðóêîâîäèòåëÿ
Ëàáîðàòîðèè íåéòðîí-
íîé ôèçèêè èìåíè
È. Ì. Ôðàíêà ïðîôåññîðà
Âèêòîðà Ëàçàðåâè÷à Àê-
ñåíîâà — ïðèçíàííîãî ëè-
äåðà íåéòðîíîãðàôè÷å-
ñêîãî íàó÷íîãî ñîîáùå-
ñòâà Ðîññèè, ëàóðåàòà
Ãîñóäàðñòâåííîé ïðåìèè
ÐÔ, â òå÷åíèå ìíîãèõ
ëåò — äèðåêòîðà ËÍÔ
ÎÈßÈ. Ñ 2006 ã. Â. Ë. Àê-
ñåíîâ çàíèìàåò äîëæ-
íîñòü ïåðâîãî çàìåñòè-
òåëÿ äèðåêòîðà ïî íàó÷-
íîé ðàáîòå â Ðîññèéñêîì

íàó÷íîì öåíòðå «Êóð÷àòîâñêèé èíñòèòóò».

Êàê òåîðåòèê Â. Ë. Àêñåíîâ èçâåñòåí ïðåæäå âñåãî ðàáî-
òàìè ïî òåîðèè äèíàìèêè ðåøåòêè ñèëüíî àíãàðìîíè÷åñêèõ
êðèñòàëëîâ. Ñîâìåñòíî ñ Í. Ì. Ïëàêèäîé èì ðàçâèòî íîâîå íà-
ó÷íîå íàïðàâëåíèå — òåîðèÿ ñàìîñîãëàñîâàííûõ ôîíîíîâ íà
îñíîâå îðèãèíàëüíîãî ìåòîäà ó÷åòà àíãàðìîíèçìà, ïîçâîëÿþ-
ùåãî âûéòè çà ðàìêè òåîðèè âîçìóùåíèé. Ýòè ðåçóëüòàòû âî-
øëè â ìîíîãðàôèþ «Ðàññåÿíèå íåéòðîíîâ ñåãíåòîýëåêòðèêà-
ìè», â êîòîðîé âïåðâûå â ìèðå ïîñëåäîâàòåëüíî èçëîæåíà äè-
íàìè÷åñêàÿ òåîðèÿ ðåøåòêè ïðè ñòðóêòóðíûõ ôàçîâûõ
ïåðåõîäàõ è äàí àíàëèç ðàññåÿíèÿ íåéòðîíîâ â îáëàñòè ñòðóê-
òóðíîé íåóñòîé÷èâîñòè.

Òåîðèÿ ñàìîñîãëàñîâàííûõ ôîíîíîâ ïîçâîëèëà òàêæå ðàç-
âèòü îðèãèíàëüíîå íàó÷íîå íàïðàâëåíèå â ôèçèêå ñâåðõïðîâîäè-
ìîñòè. Ñîâìåñòíî ñ Í. Ì. Ïëàêèäîé è Ñ. Ñòàìåíêîâè÷åì áûëà
ïðåäëîæåíà àíãàðìîíè÷åñêàÿ ìîäåëü ñâåðõïðîâîäíèêîâ è ïðåä-
ñêàçàíî çíà÷èòåëüíîå óâåëè÷åíèå òåìïåðàòóðû ñâåðõïðîâîäÿ-
ùåãî ïåðåõîäà â ñèñòåìàõ ñ ëîêàëüíûì ñòðóêòóðíûì áåñïîðÿä-
êîì. Ýòà ìîäåëü áûëà îáîáùåíà â 1989 ã. ñîâìåñòíî ñ Í. Í. Áî-
ãîëþáîâûì è Í. Ì. Ïëàêèäîé, è áûëî ïîêàçàíî, ÷òî
àíãàðìîíèçì ìîæåò ñïîñîáñòâîâàòü óñòàíîâëåíèþ âûñîêî-
òåìïåðàòóðíîé ñâåðõïðîâîäèìîñòè. Ýòè ðåçóëüòàòû èíèöèè-
ðîâàëè ïîñòàíîâêó öåëîãî ðÿäà íåéòðîíîãðàôè÷åñêèõ ýêñïåðè-
ìåíòîâ ïî èçó÷åíèþ ñòðóêòóðíûõ àíîìàëèé â îêñèäíûõ
ñâåðõïðîâîäíèêàõ.

Ñ íàçíà÷åíèåì â 1987 ã. íà äîëæíîñòü çàìåñòèòåëÿ äèðåê-
òîðà ËÍÔ ÎÈßÈ Â. Ë. Àêñåíîâ ñ ãîëîâîé óõîäèò â ïðîáëåìû
ðàçâèòèÿ ñàìîãî ìîùíîãî èìïóëüñíîãî èñòî÷íèêà íåéòðîíîâ â
ìèðå — ðåàêòîðà ÈÁÐ-2 è íåéòðîííûõ ñïåêòðîìåòðîâ íà íåì.
Â íàñòîÿùåå âðåìÿ ÈÁÐ-2 ÿâëÿåòñÿ ñàìûì êðóïíûì â ñòðàíå
öåíòðîì êîëëåêòèâíîãî ïîëüçîâàíèÿ íåéòðîííûìè ïó÷êàìè,
åæåãîäíî íà íåì ïðîâîäÿòñÿ äåñÿòêè ýêñïåðèìåíòîâ ôèçèêà-
ìè èç ìíîãèõ ñòðàí, ðåàëèçóåòñÿ êîìïëåêñíàÿ ïðîãðàììà èñ-
ñëåäîâàíèé ñòðóêòóðû è ôèçè÷åñêèõ ñâîéñòâ íîâûõ ìàòåðèà-
ëîâ. Ïîä ðóêîâîäñòâîì Â. Ë. Àêñåíîâà è ïðè åãî íåïîñðåäñòâåí-
íîì ó÷àñòèè íà ðåàêòîðå ÈÁÐ-2 ñîçäàí ðÿä óíèêàëüíûõ

60

ÞÁÈËÅÈ
JUBILEES

V. L. Aksenov is 60

On 20 June Scientific Leader of the Frank Labo-
ratory of Neutron Physics Professor Viktor L. Akse-
nov, the acknowledged leader of the neutronographic
scientific community of Russia, the laureate of the RF
State Prize, FLNP director for many years, celebrat-
ed his 60th birthday. Since 2006, V. L. Aksenov has
occupied the position of the first deputy director on
scientific research at the Russian Scientific Centre
«Kurchatov Institute».

As a theoretician, V. L. Aksenov is primarily well
known for his studies of the theory of lattice dynamics
of strongly anharmonic crystals. He developed, to-
gether with N. Plakida, a new scientific trend — the
theory of self-consistent phonons on the basis of the
specific method of accounting for anharmonism that
allowed studies beyond the scope of the excitation
theory. These results were included into the mono-
graph «Neutron Scattering with Segnetoelectrics»,
where for the first time in the world the dynamic lat-
tice theory was consistently presented at structure
phase transitions and an analysis of neutron scatter-
ing in the area of structural instability was given.

The theory of self-consistent phonons allowed
also the elaboration of a specific scientific trend in
superconductivity physics. Together with N. Plakida
and S. Stamenkovic, V. L. Aksenov suggested an an-
harmonic model of superconductors and predicted a
considerable increase in temperature of the super-
conducting transition in the systems with local struc-
tural disorder. This model was generalized in 1989,
together with N. Bogoliubov and N. Plakida. It was
shown that the anharmonism could promote the es-
tablishment of high-temperature superconductivity.
Theses results triggered a whole cycle of neutrono-
graphic experiments on the studies of structural
anomalies in oxide superconductors.

In 1987 V. L. Aksenov was appointed to the posi-
tion of FLNP Deputy Director. He immediately
plunged into the problems of development of the
IBR-2 reactor, the world’s most powerful neutron
pulse source, and its neutron spectrometers. Today
IBR-2 is the Russia’s largest centre for collective use
of neutron beams; annually, dozens of experiments
are conducted at it by physicists from many countries,
and the complex programme for research into the
structure and physical properties of new materials is
implemented. A number of unique spectrometers
have been developed and a series of new results have
been obtained under the direct guidance of V. L. Ak-
senov and with him participating in it personally. In
2000 he and the co-authors were awarded the RF
State Prize in science and technology for the develop-
ment and implementation of new methods of struc-
tural neutronography at pulsed and stationary reac-
tors.



ñïåêòðîìåòðîâ è ïîëó÷åíà öåëàÿ ñåðèÿ íîâûõ ðåçóëüòàòîâ. Â
2000 ã. åìó ñ ñîàâòîðàìè ïðèñóæäåíà Ãîñóäàðñòâåííàÿ ïðå-
ìèÿ ÐÔ â îáëàñòè íàóêè è òåõíèêè çà ðàçðàáîòêó è ðåàëèçà-
öèþ íîâûõ ìåòîäîâ ñòðóêòóðíîé íåéòðîíîãðàôèè íà èì-
ïóëüñíûõ è ñòàöèîíàðíûõ ðåàêòîðàõ.

Â ïîñëåäíèå ãîäû Â. Ë. Àêñåíîâ îñíîâíîå âíèìàíèå óäå-
ëÿåò íîâîìó íàó÷íîìó íàïðàâëåíèþ â íåéòðîííîé ïîëÿðèçà-
öèîííîé ðåôëåêòîìåòðèè, êîòîðàÿ áóðíî ðàçâèâàåòñÿ â íà-
ñòîÿùåå âðåìÿ â ñâÿçè ñ íîâûìè âîçìîæíîñòÿìè â ñîçäàíèè
ñëîèñòûõ ìàãíèòíûõ ãåòåðîñòðóêòóð è äðóãèõ íèçêîðàç-
ìåðíûõ ìàãíåòèêîâ. Íà ðåàêòîðå ÈÁÐ-2 â Äóáíå â 2004 ã. ñî-
âìåñòíî ñ ôèçèêàìè èç ILL (Ôðàíöèÿ) è ÏÈßÔ ÐÀÍ ñîçäàí
åäèíñòâåííûé â Ðîññèè ðåôëåêòîìåòð ïîëÿðèçîâàííûõ íåé-
òðîíîâ ÐÅÌÓÐ, ñî÷åòàþùèé â ñåáå âîçìîæíîñòè ðåôëåêòî-
ìåòðèè è ìàëîóãëîâîãî ðàññåÿíèÿ. Ñ èñïîëüçîâàíèåì ýòîãî
ðåôëåêòîìåòðà è ìåòîäà óñèëåííûõ ñòîÿ÷èõ íåéòðîííûõ
âîëí âïåðâûå ýêñïåðèìåíòàëüíî óäàëîñü íàáëþäàòü òàêèå
òîíêèå ýôôåêòû, êàê âëèÿíèå ñâåðõïðîâîäèìîñòè íà ôåððî-
ìàãíåòèçì â ñëîèñòûõ ñòðóêòóðàõ è óñèëåíèå ñâåðõïðîâîäè-
ìîñòè â ïîâåðõíîñòíîì ñëîå ñâåðõïðîâîäíèêîâ ïåðâîãî ðîäà.

Â. Ë. Àêñåíîâ èíèöèèðîâàë âñòóïëåíèå Ðîññèè â Åâðîïåé-
ñêóþ àññîöèàöèþ ïî ðàññåÿíèþ íåéòðîíîâ, àêòèâíîå ó÷à-
ñòèå â êîòîðîé ñïîñîáñòâîâàëî ìåæäóíàðîäíîé èíòåãðàöèè
íàøèõ ó÷åíûõ, è âñòóïëåíèþ Ðîññèè â åâðîïåéñêèé öåíòð
íåéòðîííûõ èññëåäîâàíèé — Èíñòèòóò èì. Ëàóý–Ëàíæåâå-
íà â Ãðåíîáëå (Ôðàíöèÿ), ãäå îí íåñêîëüêî ëåò ïðåäñòàâëÿë
Ðîññèþ â ìåæäóíàðîäíîì ó÷åíîì ñîâåòå. Â òå÷åíèå ìíîãèõ
ëåò Â. Ë. Àêñåíîâ ÿâëÿåòñÿ ÷ëåíîì Ìåæäóíàðîäíîãî ó÷åíîãî
ñîâåòà Áóäàïåøòñêîãî íåéòðîííîãî öåíòðà. Â íàñòîÿùåå
âðåìÿ îí ÿâëÿåòñÿ ÷ëåíîì Íàöèîíàëüíîãî êîìèòåòà ðîññèé-
ñêèõ êðèñòàëëîãðàôîâ è ÷ëåíîì êîìèññèè ïî ðàññåÿíèþ íåé-
òðîíîâ Ìåæäóíàðîäíîãî ñîþçà êðèñòàëëîãðàôîâ. Ñ 2004 ïî
2006 ã. Â. Ë. Àêñåíîâ áûë ïåðâûì ïðåçèäåíòîì Ðîññèéñêîãî
íåéòðîíîãðàôè÷åñêîãî îáùåñòâà.

Ìíîãî âíèìàíèÿ ïðîôåññîð Â. Ë. Àêñåíîâ óäåëÿåò ðàáî-
òå ñ ìîëîäåæüþ. Â 1990 ã. îí îðãàíèçîâàë â Äóáíå ôèëèàë êà-
ôåäðû ôèçèêè òâåðäîãî òåëà Ìîñêîâñêîãî èíæåíåðíî-ôèçè-
÷åñêîãî èíñòèòóòà. Â 2000 ã. ïî åãî èíèöèàòèâå â Ìîñêîâ-
ñêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå èì. Ì. Â. Ëîìîíîñîâà
áûëà îòêðûòà ïåðâàÿ â ñòðàíå êàôåäðà íåéòðîíîãðàôèè,
êîòîðóþ îí âîçãëàâëÿåò. Çà ïðîøåäøèå 17 ëåò áîëåå 100 âû-
ïóñêíèêîâ ÌÈÔÈ è ÌÃÓ ñòàëè ñïåöèàëèñòàìè â îáëàñòè
íåéòðîíîãðàôèè, çíà÷èòåëüíàÿ ÷àñòü èç íèõ â íàñòîÿùåå
âðåìÿ ÿâëÿåòñÿ âåäóùèìè íàó÷íûìè ñîòðóäíèêàìè ó íàñ â
ñòðàíå è çà ðóáåæîì. Çàñëóæåííóþ ñëàâó ñíèñêàëè äóáíåí-
ñêèå øêîëû ïî èñïîëüçîâàíèþ íåéòðîíîâ è ñèíõðîòðîííîãî
èçëó÷åíèÿ â èññëåäîâàíèÿõ êîíäåíñèðîâàííûõ ñðåä, ÷åðåç êî-
òîðûå ïðîøëè ñîòíè ñòóäåíòîâ è àñïèðàíòîâ èç ìíîãèõ
óíèâåðñèòåòîâ íàøåé ñòðàíû.

Íàó÷íûå è îðãàíèçàöèîííûå çàñëóãè Â. Ë. Àêñåíîâà íà-
øëè îôèöèàëüíîå ïðèçíàíèå. Îí íàãðàæäåí îðäåíîì Äðóæ-
áû ÐÔ è îôèöåðñêèì êðåñòîì îðäåíà Çàñëóãè Ðåñïóáëèêè
Ïîëüøè, ÿâëÿåòñÿ ïî÷åòíûì ÷ëåíîì Ôèçè÷åñêîãî îáùåñòâà
èì. Ðîëàíäà Ýòâåøà (Âåíãðèÿ).

61

ÞÁÈËÅÈ
JUBILEES

In recent years, V. L. Aksenov has been mainly
studying a new scientific trend in neutron polarization
reflectometry which is quickstepping today due to new
opportunities in developing laminated magnetic het-
erostructures and other low-dimension magnetics. In
2004, the reflectometer of polarized neutrons REMUR,
the only one in Russia, was developed in Dubna in col-
laboration with physicists from the Laue-Langevin In-
stitute (France) and PINP, RAS. It combined the advan-
tages of reflectometry and small-angle scattering. Us-
ing this reflectometer and the method of intensified
stationary neutron waves, it became possible for the
first time to observe experimentally such thin effects as
the influence of superconductivity on ferromagnetism in
laminated structures and intensification of supercon-
ductivity in the surface layer in type I superconductors.

V. L. Aksenov was the initiator for Russia to enter
the European association on neutron scattering. Active
participation in it promoted the international integra-
tion of our scientists into its activities. It was also
V. L. Aksenov’s initiative that Russia entered the Euro-
pean centre for neutron research — the Laue-Langevin
Institute in Grenoble (France), where he represented
Russia for several years in the International Scientific
Council. For many years V. L. Aksenov has been mem-
ber of the National Committee of Russian Crystallogra-
phers and member of the board on neutron scattering of
the International Union of Crystallography. In
2004–2006 V. L. Aksenov was the first president of the
Russian Neutronographic Society.

V. L. Aksenov gives much attention to the work with
young people. In 1990 he organized in Dubna a depart-
ment of the solid matter physics chair of the Moscow
Engineering Physics Institute. In 2000, a neutronogra-
phy chair, the first in this country, was opened on his ini-
tiative at the Lomonosov Moscow State University.
V. L. Aksenov is the head of the chair. More than 100
graduates of MEPI and MSU have become specialists
in neutronography for the past 17 years; the majority of
them are today leading researchers in Russia and
abroad. Dubna schools on application of neutrons and
synchrotron radiation in condensed matter research
have deserved fame and acknowledgement as hundreds
of students and postgraduates of many Russian univer-
sities have attended them.

Scientific and organizational services of V. L. Ak-
senov have been officially acknowledged. He has been
awarded the RF Order of Friendship and the Officer
Cross of the Order of Service of the Republic of Poland.
He is honorary member of the Roland Etvos Physics So-
ciety (Hungary).



Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé —
50 ëåò

20 ìàÿ 1957 ã. ïî ðåøåíèþ 2-é ñåññèè Ó÷å-
íîãî ñîâåòà ÎÈßÈ ñåêòîð ìíîãîçàðÿäíûõ èîíîâ
Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì áûë ïðåîáðàçî-
âàí â îòäåëüíóþ ëàáîðàòîðèþ. Ïðîôåññîð Ãåîð-
ãèé Íèêîëàåâè÷ Ôëåðîâ áûë íàçíà÷åí ïåðâûì
äèðåêòîðîì íîâîãî ïîäðàçäåëåíèÿ ÎÈßÈ, êîòî-
ðîå ïîëó÷èëî íàçâàíèå Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé, è âîç-
ãëàâëÿë åãî íà ïðîòÿæåíèè ñëåäóþùèõ 30 ëåò. Ñåãîäíÿ Ëàáî-
ðàòîðèÿ ÿäåðíûõ ðåàêöèé ÿâëÿåòñÿ îäíèì èç âåäóùèõ ìèðî-
âûõ öåíòðîâ â îáëàñòè ôèçèêè òÿæåëûõ èîíîâ íèçêèõ è
ïðîìåæóòî÷íûõ ýíåðãèé.

Èññëåäîâàíèÿ, êîòîðûå ïðîâîäÿòñÿ â ËßÐ, â îñíîâíîì
ñâÿçàíû ñ èçó÷åíèåì ÿäåðíîé ìàòåðèè â åå ýêñòðåìàëüíûõ
ñîñòîÿíèÿõ — ýòî ñèíòåç òÿæåëûõ è ýêçîòè÷åñêèõ ÿäåð â ðå-
àêöèÿõ ñ óñêîðåííûìè ñòàáèëüíûìè è ðàäèîàêòèâíûìè èçî-
òîïàìè è èçó÷åíèå èõ ÿäåðíî-ôèçè÷åñêèõ è õèìè÷åñêèõ
ñâîéñòâ, èññëåäîâàíèå ìåõàíèçìîâ ÿäåðíûõ ðåàêöèé, èçó÷å-
íèå âçàèìîäåéñòâèÿ òÿæåëûõ èîíîâ ñ âåùåñòâîì. Êðîìå òî-
ãî, â ËßÐ èíòåíñèâíî ðàçâèâàþòñÿ ôèçèêà óñêîðèòåëåé è
ïðèêëàäíûå èññëåäîâàíèÿ.

Îñíîâîé ýêñïåðèìåíòàëüíîé áàçû ëàáîðàòîðèè ÿâëÿþò-
ñÿ èçîõðîííûå öèêëîòðîíû Ó-400 è Ó-400Ì, îñíàùåííûå âû-
ñîêîýôôåêòèâíûìè ÝÖÐ-èñòî÷íèêàìè èîíîâ. Èññëåäîâàíèÿ
ïðîâîäÿòñÿ â øèðîêîì ìåæäóíàðîäíîì ñîòðóäíè÷åñòâå ñ
îñíîâíûìè íàó÷íûìè öåíòðàìè â Ðîññèè è çà ðóáåæîì.

Ôóíäàìåíòàëüíûå èññëåäîâàíèÿ
Ñèíòåç òÿæåëûõ è ñâåðõòÿæåëûõ ýëåìåíòîâ, à òàêæå

èçó÷åíèå èõ ÿäåðíûõ è õèìè÷åñêèõ ñâîéñòâ ÿâëÿþòñÿ îñíîâ-
íûìè íàïðàâëåíèÿìè â èññëåäîâàòåëüñêîé ïðîãðàììå ëàáî-
ðàòîðèè. Ìåæäóíàðîäíûå ñîþçû ÷èñòîé è ïðèêëàäíîé ôèçè-
êå (IUPAP) è õèìèè (IUPAC) ïðèçíàëè ïðèîðèòåò Äóáíû â îò-
êðûòèè ýëåìåíòîâ 102–105 è îòìåòèëè áîëüøîé âêëàä ÎÈßÈ
â îòêðûòèå ýëåìåíòîâ 106–108. Â 1997 ã. íà ãåíåðàëüíîé àñ-
ñàìáëåå IUPAC ýëåìåíòó ¹ 105 áûëî ïðèñâîåíî íàçâàíèå
äóáíèé â çíàê ïðèçíàíèÿ êëþ÷åâîé ðîëè Ëàáîðàòîðèè ÿäåð-
íûõ ðåàêöèé â ðàçðàáîòêå íàó÷íîé ñòðàòåãèè â ñèíòåçå
òðàíñôåðìèåâûõ ýëåìåíòîâ.

Â 1998–2005 ãã. êîëëåêòèâó ëàáîðàòîðèè óäàëîñü îñóùå-
ñòâèòü ïðîðûâ â ñèíòåçå ñâåðõòÿæåëûõ ýëåìåíòîâ è â ïîíè-
ìàíèè ïðîáëåìû èõ ñòàáèëüíîñòè. Áëàãîäàðÿ äîñòèãíóòîé
âûñîêîé ýôôåêòèâíîñòè óñêîðåíèÿ èîíîâ è ñóùåñòâåííîìó
óñîâåðøåíñòâîâàíèþ ýêñïåðèìåíòàëüíûõ ìåòîäîâ áûëà ðåà-
ëèçîâàíà îáøèðíàÿ ïðîãðàììà ñèíòåçà ñâåðõòÿæåëûõ ýëå-
ìåíòîâ, â ðåçóëüòàòå êîòîðîé áûëè âïåðâûå â ìèðå ñèíòåçè-
ðîâàíû íîâûå ýëåìåíòû ñ ïîðÿäêîâûìè íîìåðàìè 113, 114,
115, 116 è 118. Îôèöèàëüíàÿ çàÿâêà íà îòêðûòèå ýòèõ ýëå-
ìåíòîâ ïîäàíà â Ìåæäóíàðîäíûé ñîþç ÷èñòîé è ïðèêëàäíîé
õèìèè.

Èññëåäîâàíèå õèìè÷åñêèõ ñâîéñòâ íîâûõ ýëåìåíòîâ
ÿâëÿåòñÿ òðàäèöèîííûì íàïðàâëåíèåì ïðîãðàììû èññëåäî-
âàíèé ËßÐ è ïðîâîäèòñÿ ñ èñïîëüçîâàíèåì ýêñïðåññíûõ ìå-
òîäîâ ãàçîâîé òåðìîõðîìàòîãðàôèè è âîäíîé õèìèè. Îäíèì
èç âàæíåéøèõ ðåçóëüòàòîâ ðàáîò ïîñëåäíèõ ëåò ïî èçó÷åíèþ
ôèçè÷åñêèõ è õèìè÷åñêèõ ñâîéñòâ ñâåðõòÿæåëûõ ýëåìåíòîâ
è èäåíòèôèêàöèè èõ àòîìíûõ ìàññ ñòàëî ïðîâåäåíèå õèìè÷å-
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The Flerov Lab celebrates
50 years

Fifty years ago, on 20 May 1957, in ac-
cordance with the resolution of the second
session of the JINR Scientific Council, the De-
partment of Multiply Charged Ions of the Lab-
oratory of Nuclear Problems was transformed
into a separate laboratory. Professor Georgi

Flerov (1913–1990) was appointed first director of the new
Laboratory. Now the Flerov Laboratory of Nuclear Reac-
tions is one of the foremost world centres of low- and inter-
mediate-energy heavy-ion physics.

The scientific activity of the Laboratory is basically
concentrated on studies of nuclear matter in its extreme
states and includes synthesis of heavy and exotic nuclei in
reactions induced by beams of stable and radioactive nu-
clei and the study of their nuclear and chemical properties,
investigation of the mechanism of nuclear reactions, study
of the interaction of heavy ions with matter, accelerator
physics and applied physics investigations.

The basic experimental facilities of the Laboratory are
the isochronous cyclotrons U400 and U400M, equipped
with high-efficiency ECR ion sources. The investigations
are carried out in wide international collaborations with
major Russian and foreign scientific centres.

Fundamental research
The synthesis of heavy and superheavy elements and

the study of their nuclear and chemical properties are of
highest priority in the research programme of the Laborato-
ry. The International Unions of Pure and Applied Physics
(IUPAP) and Chemistry (IUPAC) recognized the priority of
Dubna in the discovery of elements 102–105 and marked
the great contribution of JINR to the discovery of elements
106–108. In 1997 at the General Assembly of IUPAC ele-
ment 105 was named dubnium, as a sign of recognition of
the key role of the Laboratory of Nuclear Reactions in the
outlining of the scientific strategy and synthesis of super-
heavy elements.

In 1998–2005 scientists of the Laboratory managed to
make a breakthrough in the synthesis of superheavy ele-
ments and in the understanding of the problem of their sta-
bility. Due to the achieved high efficiency of acceleration
of the heavy ion beams and the considerable improvement
of the experimental methods, a big programme aimed at
the synthesis of superheavy elements was started. As a re-
sult, the new elements with atomic numbers 113, 114, 115,
116 and 118 were synthesized for the first time. An official
claim for the discovery of these elements has been submit-
ted to the International Union of Pure and Applied Chem-
istry.

The investigation of the chemical properties of the
new elements is a traditional item in the research pro-
gramme of FLNR and is performed using express methods
of gas thermochromatography and aqueous chemistry.
One of the important results on the study of the physical
and chemical properties of superheavy elements and the
identification of their atomic mass is the chemical identifi-
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ñêîé èäåíòèôèêàöèè äóáíèÿ (Db) — êîíå÷íîãî ïðîäóêòà ïî-
ñëåäîâàòåëüíûõ �-ðàñïàäîâ, íà÷èíàâøèõñÿ ñ ýëåìåíòà ñ
Z � 115 . Â ðåçóëüòàòå ýòîé ðàáîòû áûëî ïîëó÷åíî íåçàâèñè-
ìîå ïîäòâåðæäåíèå ñèíòåçà íîâûõ ýëåìåíòîâ 113 è 115.

Â ËßÐ íà÷àòû ýêñïåðèìåíòû ïî ïðåöèçèîííîìó îïðåäå-
ëåíèþ ìàññ ñâåðõòÿæåëûõ ýëåìåíòîâ ñ ïîìîùüþ ðàçðàáîòàí-
íîãî â ëàáîðàòîðèè óíèêàëüíîãî ìàññ-àíàëèçàòîðà MASHA,
êîòîðûé çíà÷èòåëüíî ïðåâîñõîäèò èçâåñòíûå óñòàíîâêè êàê
ïî ýôôåêòèâíîñòè ïîëó÷åíèÿ ñâåðõòÿæåëûõ àòîìîâ, òàê è ïî
èíôîðìàòèâíîñòè ïðè èäåíòèôèêàöèè èõ ìàññ è õàðàêòåðè-
ñòèê ðàñïàäà.

Èíòåðåñ ê èçó÷åíèþ äåëåíèÿ òÿæåëûõ è ñâåðõòÿæåëûõ
ÿäåð â ðåàêöèÿõ ñ òÿæåëûìè èîíàìè ñâÿçàí, â ïåðâóþ î÷å-
ðåäü, ñ âîçìîæíîñòüþ ïîëó÷åíèÿ èíôîðìàöèè, íåîáõîäèìîé
äëÿ ñèíòåçà íîâûõ ýëåìåíòîâ è ïîíèìàíèÿ ïðîöåññà äåëåíèÿ
àòîìíûõ ÿäåð. Íà êîìïëåêñå óñòàíîâîê CORSET âûïîëíåíà
ñåðèÿ ýêñïåðèìåíòîâ ïî èçó÷åíèþ ïðîöåññîâ ñëèÿíèÿ-äåëå-
íèÿ ÿäåð ñ Z � 102–122 âáëèçè êóëîíîâñêîãî áàðüåðà. Óñòà-
íîâëåíî, ÷òî âåðîÿòíîñòè ðåàêöèé ñëèÿíèÿ-äåëåíèÿ ñ èîíàìè
48Ñà, 50Ti è 58Fe ñëàáî èçìåíÿþòñÿ ïðè âîçðàñòàíèè çàðÿäà è
ìàññû ÿäðà-ìèøåíè. Ýòîò ðåçóëüòàò âåñüìà âàæåí äëÿ ïëàíè-
ðîâàíèÿ íîâûõ ýêñïåðèìåíòîâ ïî ñèíòåçó ñâåðõòÿæåëûõ
ÿäåð ñ Z � 118 .

Ñëîæíûå ýêñïåðèìåíòû ïî èçó÷åíèþ ñâîéñòâ ëåãêèõ
ýêçîòè÷åñêèõ ÿäåð âáëèçè è çà ãðàíèöåé íåéòðîííîé ñòàáèëü-
íîñòè áûëè ðåàëèçîâàíû â ËßÐ ñ èñïîëüçîâàíèåì âòîðè÷íûõ

ðàäèîàêòèâíûõ ïó÷êîâ 6Íå è 8Íå. Â ðàìêàõ ýòîé ïðîãðàììû
áûëà ñîçäàíà óíèêàëüíàÿ òðèòèåâàÿ ìèøåíü, êîòîðàÿ â íà-
ñòîÿùåå âðåìÿ àêòèâíî èñïîëüçóåòñÿ â ðàçëè÷íûõ ýêñïåðè-
ìåíòàõ. Êîìáèíàöèÿ íåéòðîíîèçáûòî÷íûõ ÿäåð ïó÷êà è ìè-
øåíè ïîçâîëÿåò èññëåäîâàòü òàêèå ýêçîòè÷åñêèå ÿäåðíûå ñè-
ñòåìû, êàêèìè ÿâëÿþòñÿ ñâåðõòÿæåëûå èçîòîïû âîäîðîäà
4Í, 5Í, 7Í è ãåëèÿ 9Íå, 10Íå, â îòíîñèòåëüíî ïðîñòûõ ðåàê-
öèÿõ ïåðåäà÷è.

Ðàçâèòèå óñêîðèòåëüíîé òåõíèêè
Íà áàçå öèêëîòðîíîâ òÿæåëûõ èîíîâ Ó-400 è Ó-400Ì ñî-

çäàí óíèêàëüíûé êîìïëåêñ, ïîçâîëÿþùèé ïîëó÷àòü ïó÷êè
óñêîðåííûõ èîíîâ ïðàêòè÷åñêè âñåõ ýëåìåíòîâ â øèðîêîì
äèàïàçîíå ýíåðãèè. Ýòîò êîìïëåêñ ïî ñâîèì ïàðàìåòðàì îò-
âå÷àåò ñàìûì âûñîêèì ñòàíäàðòàì è îáåñïå÷èâàåò âîçìîæ-
íîñòü ïðîâåäåíèÿ èññëåäîâàíèé íà ìèðîâîì óðîâíå. Ñîçäàí
ñïåöèàëèçèðîâàííûé óñêîðèòåëü ÈÖ-100 äëÿ ïðîâåäåíèÿ
ïðèêëàäíûõ èññëåäîâàíèé (áèîôèçèêà, áèîìåäèöèíà, ìàòå-
ðèàëîâåäåíèå).

Íà ñòàäèè çàâåðøåíèÿ ïðîåêò ñîçäàíèÿ íîâîãî óñêîðè-
òåëüíîãî êîìïëåêñà äëÿ ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ èñ-
ñëåäîâàíèé íà áàçå öèêëîòðîíà òÿæåëûõ èîíîâ è ïðîòîíîâ
DC-72 (äëÿ Öèêëîòðîííîãî öåíòðà Ñëîâàöêîé Ðåñïóáëèêè). Â
òå÷åíèå ðåêîðäíî êîðîòêîãî ñðîêà (2005–2006 ãã.) ñïðîåêòè-
ðîâàí, èçãîòîâëåí è çàïóùåí â ýêñïëóàòàöèþ íîâûé óñêîðè-
òåëüíûé êîìïëåêñ íà áàçå öèêëîòðîíà DC-60 â ã. Àñòàíå (Êà-
çàõñòàí).

Ïðèêëàäíûå èññëåäîâàíèÿ
Èññëåäîâàòåëüñêèå ïðîãðàììû â îáëàñòè ïðèêëàäíûõ

èññëåäîâàíèé ðàçâèâàþòñÿ ïî öåëîìó ðÿäó íàïðàâëåíèé: ïî-
ëó÷åíèå è èçó÷åíèå ìåìáðàííûõ ìàòåðèàëîâ, ìîäèôèêàöèÿ
ñâîéñòâ ìàòåðèàëîâ ïðè îáëó÷åíèè òÿæåëûìè èîíàìè, ïðî-
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cation of dubnium (Db) as a final product in the alpha-de-
cay chain of element 115, the fact that served a confirma-
tion of the synthesis of the new elements 113 and 115.

Experiments aimed at the precise measurement of the
mass of superheavy elements have been started at the
unique mass analyzer MASHA, which has been designed
and built at FLNR. The MASHA separator significantly sur-
passes all known setups in efficiency of obtaining super-
heavy atoms, as well as in comprehension in the process of
identification of their mass and decay properties.

The interest in the study of the fission of heavy and su-
perheavy nuclei in heavy-ion-induced reactions is con-
nected first of all with the possibility of obtaining informa-
tion that is helpful for the synthesis of new elements and
understanding of the fission process.

The CORSET setup was used in a series of experiments
in which the fusion–fission process was studied at energies
close to the Coulomb barrier for nuclei with Z � 102–122.
It was found out that the probability of fusion–fission reac-

tions with 48Ñà, 50Ti and 58Fe ions changes very weakly
with the increase of the charge and mass of the target nu-
cleus. This result is very important for planning experi-
ments on the synthesis of nuclei with Z � 118 .

Complicated studies of the structure of light exotic nu-
clei near and beyond the neutron drip line have been per-

formed at FLNR with the use of secondary beams of 6Íå

and 8Íå. A unique tritium target was designed and now is
intensively used in different experiments. A combination of
neutron-rich bombarding and target nuclei allows one to

study exotic nuclear systems like 4Í, 5Í, 7Í, 9Íå, 10Íå
in relatively simple transfer reactions.

Acceleration techniques

For nuclear physics investigations at low and interme-
diate energies, based on the heavy-ion cyclotrons U400
and U400M, which are supplied with ECR ion sources, a
unique accelerator complex, allowing the production of
accelerated ions of practically all elements, has been creat-
ed at FLNR. Its parameters meet the requirements of highest
standards and allow investigations to be made at world lev-
el. The specialized accelerator IC100 was built at the Labo-
ratory for the performance of applied physics research (in
biology, medicine, and science of materials).

The Laboratory is intensively involved in the creation
of new accelerator complexes for the Cyclotron Centre of
the Slovak Republic and for the Interdisciplinary Cyclotron
Centre of Kazakhstan.

Applied physics at FLNR

The research programme in the field of applied
physics covers production and study of membrane materi-
als, modification of materials exposed to heavy ions, pro-
duction of radioisotopes and development of determina-
tion of radionuclides in natural samples. The nuclear track
membranes (the size of the pores vary from 0.02 to
10.0 
m, while the number of pores vary from one million
to a billion per square centimeter) are produced by the irra-
diation of polymer foils with accelerated heavy ions and
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Äóáíà, 24–26 ìàÿ. Òîðæåñòâà, ïîñâÿùåííûå 50-ëåòèþ

ñîçäàíèÿ Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé

Dubna, 24–26 may. Festive events on the 50th anniversary

of the establishment of the Laboratory of Nuclear Reactions



èçâîäñòâî ðàäèîèçîòîïîâ è ðàçðàáîòêà ìåòîäîâ îïðåäåëå-
íèÿ ðàäèîíóêëèäîâ â ïðèðîäíûõ îáðàçöàõ.

Òðåêîâûå ìåìáðàíû (ðàçìåðû ïîð â ìåìáðàíàõ ñîñòà-

âëÿþò îò 0,02 äî 10,0 ìêì, à ÷èñëî ïîð — 10 106 9� ñì�2) ïî-
ëó÷àþò ïóòåì îáëó÷åíèÿ ïîëèìåðíûõ ïëåíîê óñêîðåííûìè
òÿæåëûìè èîíàìè è èõ ïîñëåäóþùåé ôèçèêî-õèìè÷åñêîé îá-
ðàáîòêîé. Ýòî íåçàìåíèìûé ìàòåðèàë äëÿ ôèëüòðàöèè äèñ-
ïåðñíûõ ñðåä (æèäêîñòåé è ãàçîâ), à òàêæå äëÿ ïðîèçâîäñòâà
íàíîñòðóêòóðíûõ îáúåêòîâ äëÿ ìèêðîòåõíîëîãèè â ìèêðîèí-
æåíåðèè, ìèêðîýëåêòðîíèêå, îïòîýëåêòðîíèêå è ò. ä. Ðàçðà-
áîòàíà ìåòîäèêà ïîëó÷åíèÿ òðåêîâûõ ìåìáðàí ñ ïðîôèëèðî-
âàííûìè ïîðàìè è óïðàâëÿåìûìè ñâîéñòâàìè, èìåþùèõ
áîëüøèå ïåðñïåêòèâû â êà÷åñòâå âûñîêîýôôåêòèâíûõ ôèëü-
òðîâ äëÿ èììîáèëèçàöèè è èññëåäîâàíèÿ ìåòàáîëèçìà êëå-
òîê è äðóãèõ áèîëîãè÷åñêèõ îáúåêòîâ. Ñ èñïîëüçîâàíèåì
èîííî-ëó÷åâûõ òåõíîëîãèé ñîçäàíû ïîëóïðîìûøëåííûå
îáðàçöû ãèáêèõ ïå÷àòíûõ ïëàò äëÿ ìèêðî- è íàíîýëåêòðîíè-
êè, êîíäåíñàòîðîâ íîâîãî ïîêîëåíèÿ è äð.

Â ëàáîðàòîðèè ïðîâîäÿòñÿ èññëåäîâàíèÿ ãåîõèìèè ìè-
êðîýëåìåíòîâ è îïðåäåëÿþòñÿ åñòåñòâåííûå ðàäèîíóêëèäû â
áèîëîãè÷åñêèõ îáúåêòàõ, ïî÷âàõ, ðàñòåíèÿõ è âîäå â ðàçëè÷-
íûõ, â òîì ÷èñëå ñåéñìè÷åñêè àêòèâíûõ, ðåãèîíàõ. Ñîçäàíû
íîâûå òåõíîëîãèè ïîëó÷åíèÿ óëüòðà÷èñòûõ ðàäèîíóêëèäîâ
äëÿ ÿäåðíîé ìåäèöèíû (äèàãíîñòèêà è ðàäèîòåðàïèÿ).
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are consequently chemically treated. They are indispens-
able materials in the filtration of dispersive media (liquids
and gases), as well as in the production of nanostructure
objects for microtechnology in microengineering, micro-
electronics, optoelectronics, etc. A method has been devel-
oped which allows the production of membranes with pro-
filed pores and controlled properties, which show consid-
erable promise as high-efficiency filters in the study of
immobilization and investigation of the metabolism of
cells and other biological objects. Pilot samples of flexible
printed circuit cards for micro- and nanoelectronics and
new-generation capacitors are produced using ion-beam
technologies.

With the use of nuclear methods of analysis, investiga-
tions are performed of geochemistry of microelements and
the abundance of natural radioactivity is determined in bi-
ological objects, in soil, plants and water in different re-
gions, including seismic regions. New methods are worked
out; they allow the production of ultra-pure radionuclides
for nuclear medicine (diagnostics and radiotherapy).

21 èþíÿ èñïîëíèëîñü 40 ëåò ñî äíÿ
îòêðûòèÿ ïàíñèîíàòà «Äóáíà» Îáú-
åäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëå-
äîâàíèé, ðàñïîëîæåííîãî â ãîðîäå Àëó-
øòå (Êðûì, Óêðàèíà). Íà ñíèìêå (ñëåâà
íàïðàâî): ó ãëàâíîãî êîðïóñà ïàíñèîíà-
òà ïåðâûé äèðåêòîð Â. Ì. Êîñòåíêî è
íûíåøíèé äèðåêòîð Ê. Â. Êîñòåíêî.

On 21 June, the holiday hotel «Dub-
na» of the Joint Institute for Nuclear Re-
search celebrated 40 years of work. It is sit-
uated in Alushta (the Crimea, Ukraine). In
the photo (from left to right): the first direc-
tor of the holiday hotel V. M. Kostenko and
the present director K. V. Kostenko seen at
the main building.



Åæåíåäåëüíèêó ÎÈßÈ «Äóáíà» — 50 ëåò

7 íîÿáðÿ 1957 ã. â ñîâñåì åùå þíîé Äóáíå âûøåë ïåð-
âûé íîìåð ãàçåòû. «Ãîðîä ðàçâåä÷èêîâ ôèçèêè âûñîêèõ
ýíåðãèé è ýëåìåíòàðíûõ ÷àñòèö» — òàêîé øàïêîé áûëè
îáúåäèíåíû ìàòåðèàëû, îïóáëèêîâàííûå â ýòîì íîìåðå.
Ãàçåòà ðîñëà âìåñòå ñ Èíñòèòóòîì è ãîðîäîì. Åå òèðàæ â
ïåðâîì ïîëóãîäèè 1958 ã. áûë íåìíîãèì áîëåå òûñÿ÷è
ýêçåìïëÿðîâ, â íà÷àëå 1980-õ ïåðåâàëèë çà ïÿòü òûñÿ÷.
(Ñåé÷àñ ñíîâà îïóñòèëñÿ äî òûñÿ÷è, íî ñ÷åò÷èê íà ýëåê-
òðîííîì ñàéòå ãàçåòû çàôèêñèðîâàë â ñåðåäèíå 2007 ã.
60000 ïîñåùåíèé.) Âûïîëíÿÿ îáÿçàííîñòè êîëëåêòèâíîãî
ëåòîïèñöà Èíñòèòóòà è Äóáíû, ãàçåòà äåëàëà áîëüøîå è
íóæíîå äåëî. Ñ ãîäàìè ìàòåðèàëû, îïóáëèêîâàííûå íà åå
ñòðàíèöàõ, ñòàëè âåñüìà öåííûìè äëÿ èñòîðèè.

Ñòðîèòåëüñòâî íîâûõ ëàáîðàòîðèé, ïóñê êðóïíûõ ýêñ-
ïåðèìåíòàëüíûõ óñòàíîâîê, îòêðûòèå íîâûõ çàêîíîâ ïðè-
ðîäû, ðàññêàçû î êîëëåêòèâàõ è îòäåëüíûõ ó÷åíûõ — âñå
ýòî íàõîäèëî îòðàæåíèå íà ñòðàíèöàõ ãàçåòû. Íàóêà ñòàëà
åå ãëàâíîé òåìîé. Ïî åå ïîäøèâêàì ìîæíî ïðîñëåäèòü íå
òîëüêî èñòîðèþ ñîçäàíèÿ è ðàçâèòèÿ ñàìîãî Èíñòèòóòà,
åãî ëàáîðàòîðèé è ïðîèçâîäñòâåííûõ ïîäðàçäåëåíèé, íî è
íàèáîëåå çíà÷èìûå âåõè áèîãðàôèé î÷åíü ìíîãèõ ñîòðóä-
íèêîâ: îò çàùèòû äèïëîìà — äî äîêòîðñêîé äèññåðòàöèè,
îò ïîðû ó÷åíè÷åñòâà — äî âåðøèí òâîð÷åñêîé çðåëîñòè.
Î êàæäîì èç îòêðûòèé ÎÈßÈ ãàçåòà ïîäðîáíî ðàññêàçû-
âàëà ñâîèì ÷èòàòåëÿì, ïðåæäå âñåãî àêöåíòèðóÿ âíèìàíèå
íà òîì, ÷òî ðàáîòû, ïîëó÷èâøèå ìèðîâóþ èçâåñòíîñòü, —
ðåçóëüòàò òâîð÷åñêîãî òðóäà áîëüøîãî êîëëåêòèâà, ðå-
çóëüòàò ñîäðóæåñòâà ó÷åíûõ è ðàáî÷èõ.

Ðàññêàçûâàÿ î âûäàþùèõñÿ ðåçóëüòàòàõ íàó÷íûõ èñ-
ñëåäîâàíèé è òåõíè÷åñêèõ äîñòèæåíèÿõ, ãàçåòà íèêîãäà íå
çàáûâàëà î òîì, ÷òî ÎÈßÈ — óíèêàëüíàÿ øêîëà âûñøåé
êâàëèôèêàöèè äëÿ ó÷åíûõ è èíæåíåðîâ èç âñåõ
ñòðàí-ó÷àñòíèö. Ïóòü ñòàíîâëåíèÿ ó÷åíîãî ñòàë åùå îä-
íîé ìàãèñòðàëüíîé òåìîé ãàçåòû. Ïîæàëóé, íå áóäåò ïðå-
óâåëè÷åíèåì ñêàçàòü, ÷òî íà åå ñòðàíèöàõ ñîçäàåòñÿ â êà-
êîé-òî ñòåïåíè êîëëåêòèâíûé ïîðòðåò ñîâðåìåííîãî ó÷å-
íîãî, äîñòàòî÷íî äîñòîâåðíûé è îáúåêòèâíûé. Çíàêîìÿñü
ñ ðàññêàçàìè î äåÿòåëüíîñòè ó÷åíûõ, êàê èçâåñòíûõ, òàê è
ìîëîäûõ, ìîæíî ãëóáæå ïîíÿòü, êàê äåëàåòñÿ íàóêà, êàê
îíà òðóäíà è êàê íåëåãîê «ïóòü ê åå ñèÿþùèì âåðøèíàì».

Â óñëîâèÿõ ìåæäóíàðîäíîãî íàó÷íîãî öåíòðà òðóäíî
ïðîâåñòè ðåçêóþ ãðàíü ìåæäó òåìîé íàóêè è òåìîé ñî-
òðóäíè÷åñòâà ó÷åíûõ ðàçíûõ ñòðàí, êîòîðîå ñ ñàìûõ ïåð-
âûõ íîìåðîâ ñòàëî åùå îäíîé âåäóùåé òåìîé. Ïðàêòè÷å-
ñêè âñå âåäóùèå ó÷åíûå ñòðàí-ó÷àñòíèö, èìåíà êîòîðûõ
íîñÿò àëëåè íà ïëîùàäêàõ Èíñòèòóòà, áûëè àâòîðàìè ãàçå-
òû èëè ñ ãîòîâíîñòüþ äàâàëè èíòåðâüþ åå êîððåñïîíäåí-
òàì. Òàêèì îáðàçîì, åæåíåäåëüíèê «Äóáíà» ñòàë ìåæäó-
íàðîäíîé íàó÷íîé òðèáóíîé, çíà÷èòåëüíî ðàñøèðèâ ðàì-
êè «ìåæëàáîðàòîðíîãî âíóòðèèíñòèòóòñêîãî ñåìèíàðà»,
êàêèì åãî íåðåäêî ñ÷èòàþò «ñâîè» ÷èòàòåëè. È âñå ýòî
òðåáîâàëî íå òîëüêî ðàçíîîáðàçèÿ ãàçåòíûõ ôîðì, íî è
îïðåäåëåííîé øèðîòû âçãëÿäîâ, êîãäà êðîìå èäåéíîé çðå-
ëîñòè îò æóðíàëèñòîâ òðåáóåòñÿ áîëåå âûñîêèé óðîâåíü
êîìïåòåíöèè â âîïðîñàõ, ñâÿçàííûõ ñ ðàçâèòèåì âñåõ ñòî-
ðîí æèçíè ñòðàí-ó÷àñòíèö. Ñåé÷àñ, êîãäà ñàìûå òðóäíûå
«ïîñòïåðåñòðîå÷íûå» ãîäû ïîçàäè è Èíñòèòóò âíîâü âîç-
âðàùàåòñÿ ê òðàäèöèÿì îðãàíèçàöèè íàöèîíàëüíûõ ïðàçä-
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JINR Weekly Newspaper «Dubna» is 50

The first issue of the newspaper came out of press on
7 November 1957 in Dubna that was almost «new-born» at
the time. The head title «The town of high energy physics and
elementary particle physics explorers» overlapped articles
published there. The newspaper «grew up» together with the
Institute and the town. In the first half of 1958 its print-run size
was a little above a thousand copies; in the early 1980s it was
more than five thousand. (However, today it is again about
one thousand, but the newspaper electronic site registered
60 000 visits in the middle of 2007.) Being a mass chronicler
for the Institute and Dubna, the newspaper did a big and right
job. The articles that were published in its pages have become
quite valuable historically.

New laboratories constructed, large experimental facili-
ties put into operation, new laws of Nature discovered, re-
search communities and scientists — all these topics were dis-
cussed in the newspaper. Science became its major theme.
Not only the history of the Institute establishing and develop-
ing, together with its laboratories and industrial workshops,
but also major life-lines of many staff members: from the date
of defending the Diploma to that of the Doctor thesis, from ap-
prenticeship to the heights of creative maturity — may be
found in the newspaper files. The newspaper published a de-
tailed report on each discovery at JINR, attracting the readers’
attention to the fact that the studies that became world-known
were the result of efforts of a large group of scientists and their
collaboration with workers.

Outstanding scientific research results and technology
achievements have not been the only topic of the newspaper.
The journalists have always remembered that JINR is a unique
school of higher qualification for scientists and engineers from
all member states. Career of a scientist has become one more
major topic of the newspaper. It is hardly an exaggeration to
say that a kind of a «group» portrait of a modern scientist, au-
thentic and true-to-life enough, has been created in its pages.
When the readers learn about the work of scientists, both fa-
mous and young, they understand better how Science is done,
how sophisticated it is and how hard it is to reach its «glam-
orous heights».

Science and cooperation of scientists from various coun-
tries can hardly be separated in the conditions of an interna-
tional scientific centre. The theme of contacts among scien-
tists has become one more major topic of the newspaper since
its first issues. Practically all leading scientists from the mem-
ber states have been the authors in the newspaper or readily
gave interviews to its journalists. Alleys in the Institute sites are
named after those scholars today. The weekly newspaper
«Dubna» has obviously become an international scientific tri-
bune, having widened the frames of an «interlaboratory do-
mestic seminar», as some of its «friendly» readers believe. All
this demanded not only a variety of newspaper forms but also
certain broad-mindedness when journalists have to possess a
higher competence level in the aspects connected with the de-
velopment of all spheres of life in member states besides the
ideological maturity. Today, when the most difficult
«post-perestroika» years have passed and the Institute has re-
vived the traditions to organize national holidays celebrations
for member states, the newspaper tries to do its best to assist in



íèêîâ ñòðàí-ó÷àñòíèö, ãàçåòà â ìåðó ñâîèõ ñèë è âîçìîæ-
íîñòåé ïîìîãàåò âîçðîäèòü íà ñîâðåìåííîì óðîâíå ñïå-
öèàëüíûå âûïóñêè, êîòîðûå ïîçâîëÿþò êîëëåãàì èç
ñòðàí-ó÷àñòíèö ëó÷øå óçíàòü äðóã äðóãà, óáåäèòüñÿ, êàê
ìíîãî ó íàñ îáùåãî, ïîíÿòü òåõ, ñ êåì äåëàåøü áîëüøîå è
íóæíîå äåëî.

Êîðîòêàÿ ãàçåòíàÿ ëåòîïèñü, âîññîçäàííàÿ â âèäå áó-
êëåòà, õðàíèòñÿ â íàøåé ðåäàêöèè êàê çåíèöà îêà. Íàðÿäó
ñ ñóõèìè öèôðàìè è ôàêòàìè îíà ñîäåðæèò îñíîâíûå ñâå-
äåíèÿ î ðåäàêòîðàõ è æóðíàëèñòàõ ãàçåòû.

Ïÿòü ëåò è áîëåå ïðîðàáîòàëè â ðåäàêöèè æóðíàëèñòû
Èííà Àëåêñååâíà Ðÿáîâà (1967–1972), Àëåêñàíäðà Ìèõàé-
ëîâíà Ëåîíòüåâà (1957–1972), Âàëåíòèíà Àíòîíîâíà Ëà-
ðèíà (1957–1977), Ñâåòëàíà Õàäæè-Ìóðçàåâíà Êàáàíîâà
(1967–1984), Ñâåòëàíà Âëàäèìèðîâíà Áàðàíîâà (1976–
1993), Âåðà Âàñèëüåâíà Ôåäîðîâà (1977–1990), Ëþäìèëà
Èâàíîâíà Çîðèíà (1984–1995), Àííà Ñîëîìîíîâíà Ãèðøå-
âà (1971–1996), Àííà Èâàíîâíà Àëòûíîâà (1993–1999), Åâ-
ãåíèé Ìàêàðüåâè÷ Ìîë÷àíîâ (ñ 1972 ã., ñ 1993 ïî
1996 ã. — ãëàâíûé ðåäàêòîð «Äóáíåíñêîãî òåëåâèäåíèÿ»,
ñ 1996 ã. — ðåäàêòîð åæåíåäåëüíèêà «Äóáíà»), Ãàëèíà
Èâàíîâíà Ìÿëêîâñêàÿ (2000– 2005). Íàøó ãàçåòó íåëüçÿ
ïðåäñòàâèòü áåç ôîòîãðàôèé Þðèÿ Àëåêñàíäðîâè÷à Òó-
ìàíîâà, ÷üÿ òâîð÷åñêàÿ áèîãðàôèÿ â Äóáíå íà÷èíàëàñü â
ðåäàêöèè ãàçåòû «Çà êîììóíèçì». Â øòàòå ðåäàêöèè îí
ñîñòîÿë ñ 1961 ïî 1967 ã.

Áîëåå äâàäöàòè ëåò, äî 1987 ã., ðàáîòàëà â ðåäàêöèè
ñåêðåòàðåì-ìàøèíèñòêîé è áóõãàëòåðîì Íèíà Ñåðãååâíà
Àáðîñèìîâà. Ñ 1988 äî 1995 ã. ñåêðåòàðåì-ìàøèíèñòêîé
ðåäàêöèè áûëà Àëëà Àíàòîëüåâíà ×åðíèãîâà.

Ñåãîäíÿ ãàçåòó âìåñòå ñ ðåäàêòîðîì äåëàþò êîððå-
ñïîíäåíòû Íàäåæäà Ñåðãååâíà Êàâàëåðîâà, Îëüãà Íèêî-
ëàåâíà Òàðàíòèíà, ñïåöèàëèñò ïî ýëåêòðîííîé âåðñòêå
Èðèíà Íèêîëàåâíà Èâàíîâà.

Çà ñâîþ 50-ëåòíþþ èñòîðèþ è êîëëåêòèâ ðåäàêöèè, è
æóðíàëèñòû «Äóáíû» îòìå÷àëèñü ãîñóäàðñòâåííûìè íà-
ãðàäàìè ÑÑÑÐ è ÐÔ, ïðåñòèæíûìè æóðíàëèñòñêèìè ðå-
ñïóáëèêàíñêèìè è îáëàñòíûìè ïðåìèÿìè, çíàêàìè îòëè-
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bringing back on the modern level the tradition of special is-
sues which help scientists from member states to know each
other better, to see how much we have in common, to under-
stand colleagues with whom they do this big and important
job.

A brief chronicle of the newspaper, made in the form of a
booklet, is cherished like the apple of our eye in the editorial
office. It contains, along with dull figures and facts, basic in-
formation about its editors and journalists and changes in its
course of work.

For five years and more the following journalists worked
in the newspaper editorial board: Inna Alekseevna Ryabova
(1967–1972), Aleksandra Mikhailovna Leontieva (1957–
1972), Valentina Antonovna Larina (1957–1977), Svetlana
Khadzhi-Murzaevna Kabanova (1967–1984), Svetlana Vla-
dimirovna Baranova (1976–1993), Vera Vasilievna Fedorova
(1977–1990), Lyudmila Ivanovna Zorina (1984–1995), Anna
Solomonovna Girsheva (1971–1996), Anna Ivanovna Altyno-
va (1993–1999), Eugenij Makarievich Molchanov (he has
been in the staff since 1972, from 1993 to 1996 he was chief
editor of the Dubna television, since 1996 he has been chief
editor of the weekly newspaper «Dubna»), Galina Ivanovna
Myalkovskaya (2000– 2005). It is impossible to imagine our
newspaper without photos by Yuri Aleksandrovich Tumanov,
whose career in Dubna started in the editorial board of the
newspaper «For Communism». He was member of the staff
board from 1961 to 1967.

Nina Sergueevna Abrosimova worked in the editorial
board as a secretary-typist and an accountant for more than 20
years, up to 1987. From 1988 to 1995 Alla Anatolievna
Chernigova was the secretary-typist of the editorial board and
she was the first to work with the computer.

Today, together with the chief editor, the following peo-
ple edit the newspaper: journalists Nadezhda Sergueevna
Kavalerova, Olga Nikolaevna Tarantina, electronic makeup
specialist Irina Nikolaevna Ivanova.

For the 50-year history, both the editorial board staff and
the newspaper journalists have been awarded State USSR and
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Ñîòðóäíèêè ðåäàêöèè ãàçåòû

«Äóáíà: íàóêà, ñîäðóæåñòâî, ïðîãðåññ»

Staff members of the editorial board of the

newspaper «Dubna: Science, Cooperation,

Progress»
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÷èÿ ñòðàí-ó÷àñòíèö, â ÷èñëå êîòîðûõ áîëüøîé Çî-
ëîòîé çíàê Îáùåñòâà ïîëüñêî-ñîâåòñêîé äðóæáû,
äèïëîìû è ïî÷åòíûå ãðàìîòû ïîëíîìî÷íûõ ïðåä-
ñòàâèòåëåé ïðàâèòåëüñòâ ðÿäà ñòðàí-ó÷àñòíèö,
ó÷ðåæäåííàÿ Îáúåäèíåííûì èíñòèòóòîì ÿäåð-
íûõ èññëåäîâàíèé ìåæäóíàðîäíàÿ ïðåìèÿ èìåíè
ß. À. Ñìîðîäèíñêîãî — çà áîëüøîé âêëàä â äåëî
ïîïóëÿðèçàöèè íàóêè è ìåæäóíàðîäíîãî íàó÷-
íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà. Â 2006 ã. æóð-
íàëèñòû åæåíåäåëüíèêà «Äóáíà» ñòàëè ëàóðåàòà-
ìè òâîð÷åñêîãî êîíêóðñà àâòîðîâ æóðíàëà «Çíà-
íèå — ñèëà».

Â 1977 ã. ðåäàêöèÿ åæåíåäåëüíèêà «Äóáíà»
ïðîâåëà ïåðâóþ Âñåñîþçíóþ êîíôåðåíöèþ «Íà-
óêà è ïðåññà», â êîòîðîé ó÷àñòâîâàëè æóðíàëè-
ñòû èç ãàçåò íàó÷íûõ öåíòðîâ ñòðàíû, ïðåäñòàâè-
òåëè ñòîëè÷íûõ ãàçåò è æóðíàëîâ. Ñ òåõ ïîð «Äóá-
íà» íå ðàç ïðèãëàøàëà çà «êðóãëûé ñòîë» ñâîèõ
êîëëåã: â 1982, 1987 ãã. Â 1990 ã. î÷åðåäíàÿ
âñòðå÷à æóðíàëèñòîâ â Äóáíå áûëà ïîñâÿùåíà
ñóäüáàì ãîðîäîâ íàóêè. Â êàíóí 50-ëåòèÿ åæåíå-
äåëüíèêà ÎÈßÈ â Äóáíå ñîñòîèòñÿ î÷åðåäíîé ñå-
ìèíàð «Íàóêà è ïðåññà», êîòîðûé ïîäâåäåò èòîãè
ãàçåòíîãî ïîëóâåêà, à æóðíàëèñòû è ó÷åíûå ïðî-
äîëæàò äèàëîã î ïîïóëÿðèçàöèè íàó÷íûõ çíàíèé â
ÕÕI â.

Åâãåíèé Ìîë÷àíîâ

Ïðåìèÿ èì. àêàäåìèêà Ã. Í. Ôëåðîâà 2007 ã. â îáëàñòè

ÿäåðíîé ôèçèêè âðó÷åíà àêàäåìèêó Á. Ô. Ìÿñîåäîâó (Ðîññèÿ),

ïðîôåññîðàì Ì. Þññîíóà (Ôðàíöèÿ) è Ñ. Í. Äìèòðèåâó

(ÎÈßÈ) çà öèêë ðàáîò «Ðàäèîõèìè÷åñêèå èññëåäîâàíèÿ â ôèçè-

êå òÿæåëûõ èîíîâ» â äíè ïðàçäíîâàíèÿ 50-ëåòèÿ Ëàáîðàòîðèè

ÿäåðíûõ ðåàêöèé.

Ñ öåëüþ óâåêîâå÷åíèÿ ïàìÿòè âûäàþùèõñÿ ó÷åíûõ åæåãîä-

íî ìîëîäûì ñîòðóäíèêàì ïðèñóæäàþòñÿ èìåííûå ñòèïåíäèè.

Â ìàå 2007 ã. áûëî óòâåðæäåíî ïîëîæåíèå î ñòèïåíäèè èì. àêà-

äåìèêà Â. È. Âåêñëåðà äëÿ ìîëîäûõ ñîòðóäíèêîâ ËÂÝ è ËÔ×.

Â èþíå ïðîâåäåí êîíêóðñ íà ïðèñóæäåíèå ñòèïåíäèè èìåíè

àêàäåìèêà Â. È. Âåêñëåðà äëÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ.

Ïåðâûìè ñòèïåíäèàòàìè ñòàëè êàíäèäàòû ôèçèêî-ìàòåìàòè÷å-

ñêèõ íàóê Å. À. Åôèìîâà è Í. À. Ìîëîêàíîâà.
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RF Prizes, prestigious journalistic republican and re-
gional awards, diplomas of JINR member states, in-
cluding the big Golden diploma of the Society of the
Polish–Soviet Friendship, diplomas of Plenipoten-
tiaries of governments of member states, the interna-
tional award after Ya. Smorodinsky instituted by the
Joint Institute for Nuclear Research for large contri-
bution to the popularization of science and interna-
tional scientific-technical cooperation. In 2006 the
journalists of the weekly newspaper «Dubna» be-
came laureates of the competition among the au-
thors of the journal «Knowledge is Power».

In 1977 the editorial office of the weekly «Dub-
na» held the All-Union conference «Science and
Press» which was attended by journalists from scien-
tific centres of the country, representatives of
Moscow newspapers and journals. «Dubna» has in-
vited its colleagues for round-table discussions many
times since: in 1982 and 1987. In 1990 a regular
meeting of journalists in Dubna was devoted to sci-
ence cities. A regular seminar «Science and Press» is
to be held to celebrate the jubilee of the newspaper.
It will sum up the half-century achievements of the
weekly, and journalists and scientists will continue
their dialogue on popularizing scientific knowledge
in the 21st century.

The 2007 Prize in honour of Academician G. Flerov in the field

of nuclear physics was awarded to Academician B. Myasoedov

(Russia), Professors M. Hussonois (France) and S. Dmitriev (JINR)

for a cycle of studies «Radiochemical Research in Heavy Ion

Physics» during the days of the celebration of the 50th anniversary of

the Laboratory of Nuclear Reactions.

In order to commemorate the names of outstanding scientists,

young staff members are annually granted nominal scholarships. In

May 2007, the regulations on the scholarships named after Acad-

emician V. Veksler for young staff members of VBLHE and LPP

were approved.

In June, a competition was held to award the Veksler scholarship

for young scientists and specialists. The first holders of it were Doc-

tors of Physics and Mathematics E. Efimova and N. Molokanova.

Laureates of the 2007 Prize in honour of Academician G. Flerov

Ëàóðåàòû ïðåìèè èì. àêàäåìèêà Ã. Í. Ôëåðîâà 2007 ã.



4–7 èþíÿ â Àëìà-Àòå (Êàçàõñòàí) ïðîõîäèëà ìåæäóíà-
ðîäíàÿ êîíôåðåíöèÿ «ßäåðíàÿ è ðàäèàöèîííàÿ ìåäèöè-
íà», ïðèóðî÷åííàÿ ê ïðàçäíîâàíèþ 50-ëåòíåãî þáèëåÿ
Èíñòèòóòà ÿäåðíîé ôèçèêè Íàöèîíàëüíîãî öåíòðà íàó÷-
íûõ èññëåäîâàíèé Ðåñïóáëèêè Êàçàõñòàí. Ó÷àñòíèêè þáè-
ëåéíûõ ìåðîïðèÿòèé èìåëè âîçìîæíîñòü ïîçíàêîìèòüñÿ ñ
ñîâìåñòíîé ÎÈßÈ–ÖÅÐÍ âûñòàâêîé «Íàóêà ñáëèæàåò íà-
ðîäû», äîïîëíåííîé ñòåíäàìè, ïîñâÿùåííûìè ñîòðóäíè-
÷åñòâó ÎÈßÈ ñ íàó÷íûìè öåíòðàìè Êàçàõñòàíà, ðàçâåðíó-
òîé â ýòè äíè â Èíñòèòóòå ÿäåðíîé ôèçèêè.

Ñ 14 ïî 22 ìàÿ â Ìóçåå èñòîðèè íàóêè è òåõíèêè
ÎÈßÈ ïðîõîäèëà âûñòàâêà «Èñêóññòâî äåñÿòè òûñÿ÷åëå-
òèé» êîðåéñêîãî èçîáðàçèòåëüíîãî è ïðèêëàäíîãî èñêóñ-
ñòâà. Íà íåé áûëè ïðåäñòàâëåíû òðàäèöèîííàÿ êîðåéñêàÿ
æèâîïèñü, êàðòèíû, âûïîëíåííûå èç ìîðñêèõ ðàêóøåê, à
òàêæå ðó÷íàÿ âûøèâêà øåëêîì è ôîòîãðàôèè. Ïðåäñòàâè-
òåëü ìåæäóíàðîäíîé âûñòàâî÷íîé îðãàíèçàöèè ÊÍÄÐ
ã-í Ðèì òåïëî ïîáëàãîäàðèë äóáíåíöåâ çà ïðåäîñòàâëåí-
íóþ âîçìîæíîñòü ïîçíàêîìèòü øèðîêèé êðóã ïîñåòèòåëåé
ñ òâîð÷åñòâîì ñåâåðîêîðåéñêèõ ìàñòåðîâ.
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ÂÛÑÒÀÂÊÈ
EXHIBITIONS

On 4–7 June, the international conference «Nuclear and
Radiation Medicine» was held in Almaty (Kazakhstan). It co-
incided with the celebration of the 50th anniversary of the In-
stitute of Nuclear Physics of the National Centre of Scientific
Research of the Republic of Kazakhstan. The participants of
the conference could come and visit the joint JINR–CERN ex-
hibition «Science Bringing Nations Together» with new stands
on the cooperation of JINR with scientific centres of Kaza-
khstan, which was organized at the Institute of Nuclear
Physics.

An exhibition «Arts of Ten Millennia» of Korean fine and
applied arts was held from 14 to 22 May at the JINR museum
of science and technology history. Traditional Korean pictori-
al art, paintings made of sea shells, hand-made silk embroi-
dery and photography were exposed there. Representative of
the international exhibition organization of KPDR Mr Rim
warmly thanked Dubna citizens for the opportunity to ac-
quaint visitors with the work of North Korean craftsmen.
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ÍÎÂÛÅ ÍÀÇÍÀ×ÅÍÈÈß
NEW APPOINTMENTS

� Ïî ñîîáùåíèþ ïðåçèäåí-

òà Ãîñóäàðñòâåííîãî

àãåíòñòâà ïî àòîìíîé

ýíåðãèè Ðåñïóáëèêè Ïîëü-

øè Åæè Íåâîäíè÷àíñêîãî,

íàïðàâëåííîìó äèðåêöèè

ÎÈßÈ, 23 àïðåëÿ ïðåäñå-

äàòåëü Ñîâåòà ìèíèñòðîâ

Ðåñïóáëèêè Ïîëüøè íà-

çíà÷èë ïîëíîìî÷íûì

ïðåäñòàâèòåëåì Ïðàâè-

òåëüñòâà ÐÏ â Îáúåäèíåí-

íîì èíñòèòóòå ÿäåðíûõ

èññëåäîâàíèé ïðîôåññîðà

Çåìîâèòà Ñòàíèñëàâà

Ïîïîâè÷à. Ýòà êàíäèäàòóðà áûëà âûäâèíóòà ìèíè-

ñòðîì îêðóæàþùåé ñðåäû ÐÏ.

� According to the message from President of the State Agen-

cy on Atomic Energy of the Republic of Poland (RP) Jerzy

Niewodniczanski, sent to the JINR Directorate on 23 April,

Chairman of the Minister Council of the Republic of Poland

appointed Professor Ziemowit Stanislaw Popovicz

Plenipotentiary of the RP Government to the Joint Institute

for Nuclear Research. The candidate was nominated by the

Minister of Environment of RP.

� Ïî ñîîáùåíèþ èñïîëíÿþ-

ùåãî îáÿçàííîñòè ìèíè-

ñòðà íàóêè, òåõíîëîãèè è

îêðóæàþùåé ñðåäû Ðå-

ñïóáëèêè Êóáû Ôåðíàíäî

Ì. Ãîíçàëåçà Áåðìóäåçà,

íàïðàâëåííîìó äèðåêòîðó

ÎÈßÈ À. Í. Ñèñàêÿíó,

20 àïðåëÿ ïðèíÿòî ðåøå-

íèå íàçíà÷èòü ãîñïîäèíà

Õîðõå Ë. Ôåðíàíäåñà

×àìåðî, äèðåêòîðà ïî ìå-

æäóíàðîäíîìó ñîòðóäíè÷åñòâó Ìèíèñòåðñòâà íàóêè,

òåõíîëîãèè è îêðóæàþùåé ñðåäû, ïîëíîìî÷íûì ïðåä-

ñòàâèòåëåì Ïðàâèòåëüñòâà Ðåñïóáëèêè Êóáû â Îáúåäè-

íåííîì èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé.

� As Acting Minister of Science, Technology and Environ-

ment of the Republic of Cuba Fernando M. Gonzalez

Bermudez informed JINR Director A. Sissakian, on

20 April 2007 the decision was taken to appoint Mr Jorge

L. Fernandez Chamero, director on international coopera-

tion of the Ministry of Science, Technology and Environ-

ment, Plenipotentiary of the Government of the Republic of

Cuba to the Joint Institute for Nuclear Research.

Áîëüøîé èîííûé êîëëàéäåð ALICE (ÖÅÐÍ) îá-
ðåë «ìîçã», ñäåëàííûé â Âåëèêîáðèòàíèè. Ïî ìåðå
òîãî, êàê ñòðåìèòåëüíî ïðèáëèæàåòñÿ çàâåðøåíèå
ñòðîèòåëüñòâà â ñëåäóþùåì ãîäó ñàìîãî áîëüøîãî
êîëëàéäåðà â ìèðå LHC â ÖÅÐÍ â Æåíåâå, ïîäãîòîâ-
êà ÷åòûðåõ îñíîâíûõ ýêñïåðèìåíòîâ, êîòîðûå áó-
äóò èçó÷àòü ðàçëè÷íûå àñïåêòû ïîëó÷àåìûõ ñòîëê-
íîâåíèé ÷àñòèö âûñîêèõ ýíåðãèé, òàêæå ñòðåìè-
òåëüíî èäåò ê êîíöó. Åùå íà îäíó ñòóïåíü ê
çàâåðøåíèþ ïðèáëèçèëñÿ îäèí èç íèõ — êîëëàéäåð
ALICE âåñîì â 10 000 òîíí, êîãäà öåíòðàëüíûé
òðèããåðíûé ïðîöåññîð (ÖÒÏ) áûë óñòàíîâëåí â ïî-
ìåùåíèè êîëëàéäåðà íà ãëóáèíå 45 ìåòðîâ.

«ÖÒÏ — ýòî íàñòîÿùèé ýëåêòðîííûé ìîçã âñåãî
ýêñïåðèìåíòà ALICE, — ñêàçàë Äåéâèä Ýâàíñ èç
Óíèâåðñèòåòà Áèðìèíãåìà. — Îí ìîæåò ïîëó÷àòü
äî 60 âõîäíûõ ñèãíàëîâ îò ðàçëè÷íûõ ñóáäåòåêòî-
ðîâ è äàò÷èêîâ êàæäûå 25 íñ (25 ìèëëèàðäíûõ ñå-
êóíäû) è ïðèíèìàòü ñëîæíûå ðåøåíèÿ çà ìåíåå ÷åì
100 íñ (îäíà äåñÿòàÿ îäíîé ìèëëèîííîé ñåêóíäû).
ÖÒÏ ðåøàåò, ïðîèçîøëî ëè èíòåðåñíîå ñòîëêíîâå-
íèå ÷àñòèö, è äàåò óêàçàíèå ìíîãî÷èñëåííûì
ñóáäåòåêòîðàì ñäåëàòü èëè íåò ñáîð äàííûõ ïî
íåìó».

Ýêñïåðèìåíò ALICE áóäåò èçó÷àòü çàãàäêè
ñòðóêòóðû ìàòåðèè. Â ðåçóëüòàòå ñòîëêíîâåíèÿ
ÿäåð ñâèíöà íà LHC áóäóò ïîëó÷åíû ñóáàòîìíûå
ôàéåðáîëû ñ îãðîìíîé òåìïåðàòóðîé è ïëîòíî-

71

10,000 ton ALICE gets her UK-built «Brain». As
construction of the world’s largest machine, the Large
Hadron Collider (LHC) at CERN in Geneva (Switzer-
land), gears up for completion next year, the four main
experiments, which will study different aspects of the
resulting high-energy particle collisions, are also gear-
ing up. For one such experiment, called ALICE, this
process got a step closer when a crucial part of the
10,000-ton detector, the British-built Central Trigger
Processor (CTP), was installed in the ALICE cavern,
some 150 feet underground.

«The CTP is essentially the electronic brain of the
whole ALICE experiment», says Dr David Evans of the
University of Birmingham, «it can receive up to 60 in-
put signals from various subdetectors and sensors
every 25 ns (25 billionths of a second) and make com-
plex decisions in less than 100 ns (a tenth of a millionth
of a second). The CTP decides if an interesting particle
collision has taken place and tells the many subdetec-
tors of ALICE whether to collect the data or not.»

The ALICE experiment will probe the mysteries
surrounding the structure of matter. Head-on collisions
of lead nuclei at the LHC will create subatomic sized
fireballs with huge temperatures and densities and



ñòüþ. Áóäóò âîññîçäàíû óñëîâèÿ, êîòîðûå ñóùåñòâî-
âàëè ìåíåå îäíîé ìèëëèîííîé ñåêóíäû ïîñëå Áîëüøî-
ãî âçðûâà.

«Ýòè ìèíè-Áîëüøèå âçðûâû ñîçäàäóò òåìïåðàòóðó
áîëåå òðèëëèîíà ãðàäóñîâ — â 100 000 ðàç ãîðÿ÷åå,
÷åì â öåíòðå Ñîëíöà, — è íåéòðîíû è ïðîòîíû (êîòî-
ðûå îáðàçóþò ÿäðà àòîìîâ), êàê îæèäàåòñÿ, «ðàñïëà-
âÿòñÿ» â íîâîå ñîñòîÿíèå ìàòåðèè – êâàðê-ãëþîííóþ
ïëàçìó, — óòâåðæäàåò ä-ð Ýâàíñ. — Â ýòèõ èññëåäîâà-
íèÿõ ìû íàäååìñÿ óçíàòü áîëüøå î ñèëå, êîòîðàÿ óäåð-
æèâàåò àòîìíîå ÿäðî (ñèëüíîå âçàèìîäåéñòâèå), î
ïðîèñõîæäåíèè ìàññû ÿäåðíîé ìàòåðèè è ìíîãîå,
ìíîãîå äðóãîå».

Êîáàÿøè è Ìàñêàâà — ëàóðåàòû ïðåìèè ïî ôèçè-
êå âûñîêèõ ýíåðãèé è ôèçèêå ÷àñòèö 2007 ã. Åâðîïåé-
ñêîãî ôèçè÷åñêîãî îáùåñòâà. Ïðåñòèæíàÿ ïðåìèÿ ïî
ôèçèêå âûñîêèõ ýíåðãèé è ôèçèêå ÷àñòèö Åâðîïåé-
ñêîãî ôèçè÷åñêîãî îáùåñòâà ïðèñóæäåíà â 2007 ã.
Ìàêîòî Êîáàÿøè è Òîøèõèäå Ìàñêàâå çà «ïðåäëîæå-
íèå óäà÷íîãî ìåòîäà CP-íàðóøåíèÿ â Ñòàíäàðòíîé ìî-
äåëè, ïðåäñêàçàâøåå ñóùåñòâîâàíèå òðåòüåé ñåìüè
êâàðêîâ».

Ì. Êîáàÿøè ÿâëÿåòñÿ ïî÷åòíûì ïðîôåññîðîì
ÊÅÊ; îí áûë äèðåêòîðîì Èíñòèòóòà èññëåäîâàíèÿ ÷à-
ñòèö è ÿäåðíûõ èññëåäîâàíèé â Èññëåäîâàòåëüñêîì
öåíòðå óñêîðèòåëÿ âûñîêèõ ýíåðãèé ÊÅÊ (ßïîíèÿ).

Êîáàÿøè âìåñòå ñ Ìàñêàâîé â 1973 ã. ïðåäëîæèë
6 òèïîâ êâàðêîâ è èõ ñìåøèâàþùèåñÿ ìàòðèöû äëÿ

ñëàáûõ âçàèìîäåéñòâèé. Ïîçæå, â 1995 ã., áûë îòêðûò
øåñòîé êâàðê, à â 2001 ã. ÊÅÊ è SLAC ïîäòâåðäèëè
CP-íàðóøåíèå â ýêñïåðèìåíòàõ Belle è BaBar, èñïîëü-
çóÿ B-ìåçîíû ñâîåé B-ôàáðèêè.

Îáñåðâàòîðèÿ Ïüåðà Îæå ïðåäîñòàâëÿåò äàííûå
ïî êîñìè÷åñêèì ëó÷àì îáùåñòâåííîñòè è ñòóäåíòàì.
Ó÷åíûå êîëëàáîðàöèè Ïüåðà Îæå íà÷àëè 3 èþëÿ îò-
êðûòûé âûïóñê 1 % ñîáûòèé êîñìè÷åñêèõ ëó÷åé, çàðå-
ãèñòðèðîâàííûõ â Îáñåðâàòîðèè Ïüåðà Îæå â Àðãåí-
òèíå. Íîâûå äàííûå ïî êîñìè÷åñêèì ëó÷àì — îêîëî
70 ñîáûòèé â ñóòêè — áóäóò åæåäíåâíî â îòêðûòîì
äîñòóïå. Äàííûå è èõ âèçóàëüíîå îôîðìëåíèå ìîæíî
íàéòè íà ñàéòàõ http://www.auger.org è
http://www.auger.org.ar

Ìåæäóíàðîäíàÿ êîëëàáîðàöèÿ Ïüåðà Îæå, â êîòî-
ðîé ó÷àñòâóþò ó÷åíûå èç 17 ñòðàí, èçó÷àåò ïðîèñõî-
æäåíèå ÷ðåçâû÷àéíî ðåäêèõ êîñìè÷åñêèõ ëó÷åé óëü-
òðàâûñîêèõ ýíåðãèé — ÷àñòèö èç êîñìîñà, êîòîðûå
ïàäàþò íà Çåìëþ; íåêîòîðûå èç íèõ ïàäàþò ñ ýíåðãèåé
â 100 ìèëëèîíîâ ðàç âûøå, ÷åì ýíåðãèè, ïîëó÷àåìûå
íà ñàìîì âûñîêîýíåðãåòè÷íîì óñêîðèòåëå ÷àñòèö â
ìèðå òýâàòðîíå â Ëàáîðàòîðèè èì. Ôåðìè. Ýòî ÷àñòè-
öû ñ ñàìîé âûñîêîé ýíåðãèåé, êîãäà-ëèáî çàðåãèñòðè-
ðîâàííîé â ïðèðîäå. Êîãäà òàêàÿ ÷àñòèöà ïîïàäàåò â
àòìîñôåðó, îíà âûçûâàåò àòìîñôåðíûé ëèâåíü, êîòî-
ðûé ìîæåò ñîäåðæàòü 200 ìèëëèàðäîâ ÷àñòèö ê òîìó
ìîìåíòó, êîãäà îíà äîñòèãàåò Çåìëè.
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recreate the conditions that existed less than a millionth of
a second after the Big Bang.

«These ‘mini Big Bangs’ will produce temperatures of
over a trillion degrees — 100,000 times hotter than the
centre of the Sun — and neutrons and protons (which
make up the nuclei of atoms) are expected to ‘melt’ into a
new state of matter — the quark–gluon plasma», says
Dr Evans, «By studying this we hope to learn more about
the force that holds atomic nuclei together (the strong
force), the origin of the mass of nuclear matter and much,
much more.»

Kobayashi and Maskawa win the EPS High Energy
and Particle Physics Prize. The prestigious European
Physical Society High Energy and Particle Physics Prize
was awarded for 2007 to Makoto Kobayashi and Toshi-
hide Maskawa for «the proposal of a successful mecha-
nism for CP violation in the Standard Model, predicting the
existence of a third family of quarks». Kobayashi is a pro-
fessor emeritus of KEK and the former director of the In-
stitute of Particle and Nuclear Studies, the High Energy
Accelerator Research Organization (KEK), Japan.

Kobayashi, together with Maskawa, proposed six
types of quarks and their mixing matrix for the weak inter-
action in 1973. Later in 1995, the sixth quark was discov-

ered, and in 2001, KEK and SLAC confirmed the CP vio-
lation using B mesons at their B-factory experiments Belle
and BaBar.

Pierre Auger Observatory shares cosmic-ray data
with public, students. Scientists of the Pierre Auger Col-
laboration began on 3 July the public release of one per-
cent of the cosmic-ray events recorded by the Pierre
Auger Observatory in Argentina. New cosmic-ray data —
about 70 events per day — are posted on a daily basis.
The data and their visualizations are available at
http://www.auger.org and http://www.auger.org.ar.

The international Pierre Auger Collaboration, which
includes scientists from 17 countries, explores the origins
of extremely rare ultra-high-energy cosmic rays — parti-
cles from space that hit Earth, some with energies
100 million times higher than those made by the world’s
highest-energy particle accelerator, the Tevatron at Fer-
milab. These are the highest-energy particles ever record-
ed in nature. When such a particle hits the atmosphere it
creates an air shower that can contain 200 billion parti-
cles by the time it reaches the ground.

The one-percent release is part of the worldwide
Pierre Auger education and outreach program. It will allow
teachers to expose students to real scientific data and the
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Ïðåäîñòàâëåíèå 1 % èíôîðìàöèè â îòêðûòûé äî-
ñòóï ÿâëÿåòñÿ ÷àñòüþ ìåæäóíàðîäíîé îáðàçîâàòåëü-
íîé ïðîãðàììû Ïüåðà Îæå äëÿ íàñåëåíèÿ. Ñ åå ïîìî-
ùüþ ïðåïîäàâàòåëè ñìîãóò ïðåäîñòàâèòü ñòóäåíòàì
íàñòîÿùèå íàó÷íûå äàííûå è ïîêàçàòü óäèâèòåëüíûå
ïðîöåññû, êîòîðûå ïðîèñõîäÿò â êîñìîñå, ãäå çàðÿ-
æåííûå ÷àñòèöû ñòðåìèòåëüíî ëåòÿò ê Çåìëå. Íà îáî-
èõ ñàéòàõ äàííûå ïðåäñòàâëåíû êàê â ãðàôè÷åñêîì
âèäå, òàê è â âèäå òàáëèö. Äëÿ êàæäîãî àòìîñôåðíîãî
ëèâíÿ ñàéòû ñîäåðæàò äàííûå ïî ýíåðãèè è íàïðàâëå-
íèþ èñõîäíîé ÷àñòèöû êîñìè÷åñêèõ ëó÷åé. Îòêðûòûå
äàííûå ïðåäîñòàâëåíû ïî êîñìè÷åñêèì ëó÷àì ñ ÷ðåç-
âû÷àéíî âûñîêîé ýíåðãèåé — äî 5 1019� ýÂ.

Ïðîðûâ â ôèçèêå óñêîðèòåëåé: âïåðâûå óñïåøíî
ðàáîòàþò ðåçîíàòîðû «êðàá». Âî âðåìÿ âåñåííåãî ñå-
àíñà íà óñêîðèòåëå ãðóïïà ôèçèêîâ-óñêîðèòåëüùèêîâ
Èññëåäîâàòåëüñêîãî öåíòðà óñêîðèòåëÿ âûñîêèõ ýíåð-
ãèé (ÊÅÊ) â Öóêóáå (ßïîíèÿ) ïîëó÷èëà ýôôåêòíûå ëî-
áîâûå ñòîëêíîâåíèÿ ýëåêòðîíîâ ñ ïîçèòðîíàìè, èñ-
ïîëüçóÿ íîâûå ïðèáîðû, êîòîðûå íàçûâàþòñÿ êðàá.
Áëàãîäàðÿ ïîëó÷åííûì ðåçóëüòàòàì ÊÅÊÂ ñìîæåò
óâåëè÷èòü ñâîþ ñâåòîâóþ ìîùíîñòü, êîòîðàÿ óæå ñåé-
÷àñ ñàìàÿ áîëüøàÿ â ìèðå, äî íåáûâàëîãî óðîâíÿ.

Íà óñêîðèòåëå ÊÅÊÂ ïó÷êè ýëåêòðîíîâ è ïîçèòðî-
íîâ ñòàëêèâàþòñÿ ñî ñêîðîñòüþ, áëèçêîé ê ñêîðîñòè
ñâåòà, è àííèãèëèðóþò â ñîñòîÿíèå ÷èñòîé ýíåðãèè.
Â òàêèõ ñòîëêíîâåíèÿõ ðîæäàþòñÿ ïàðû ÷àñòèö, êîòî-

ðûå íàçûâàþòñÿ B-ìåçîíàìè è àíòè-B-ìåçîíàìè. Ýòè
ìåçîíû èìåþò íåñêîëüêî òûñÿ÷ ðåæèìîâ ðàñïàäîâ,
ïîýòîìó â ýêñïåðèìåíòå ÷ðåçâû÷àéíî âàæíî èìåòü
êàê ìîæíî áîëüøå ïàð ýòèõ ÷àñòèö. Ñêîðîñòü ñòîëêíî-
âåíèÿ, êîòîðàÿ íàçûâàåòñÿ ñâåòîâîé ìîùíîñòüþ, ÿâëÿ-
åòñÿ ñàìûì êðèòè÷åñêèì ïàðàìåòðîì óñïåøíîãî ïðî-
âåäåíèÿ ýêñïåðèìåíòà íà ÊÅÊÂ.

Ñãóñòêè ýëåêòðîí-ïîçèòðîííûõ ïó÷êîâ ïåðåñåêà-
þòñÿ íà ÊÅÊÂ ïîä óãëîì 1,3�. Òàêîé «íåíóëåâîé» óãîë
ïåðåñå÷åíèÿ ÿâëÿåòñÿ íîâîé òåõíîëîãèåé ÊÅÊÂ. Îíà
äàåò ýôôåêòèâíîå ðàçäåëåíèå ïó÷êîâ â òî÷êå ñòîëê-
íîâåíèÿ, ïðè êîòîðîì óðîâåíü ôîíà â äåòåêòîðå íåâû-
ñîê. Äëÿ òîãî ÷òîáû åùå áîëüøå óâåëè÷èòü ñâåòîâóþ
ìîùíîñòü, íåîáõîäèìî íàêëîíèòü (ïîâåðíóòü) ýëåê-
òðîí-ïîçèòðîííûå ñãóñòêè äëÿ ýôôåêòíûõ ëîáîâûõ
ñòîëêíîâåíèé, ñîõðàíèâ ïðè ýòîì óãîë ïåðåñå÷åíèÿ.

Çàêîí÷èëèñü ýêñïåðèìåíòû íà ñàìîé áîëüøîé èñ-
ñëåäîâàòåëüñêîé óñòàíîâêå Ãåðìàíèè. Óñêîðèòåëü ÷à-
ñòèö HERA ïðîåêòà DESY çàêðûò. 30 èþëÿ çàêîí÷èëñÿ
ñáîð äàííûõ íà íàêîïèòåëüíîì ýëåêòðîí-ïðîòîííîì
êîëüöå HERA â DESY. 15 ëåò â Ãàìáóðãå ãëóáîêî ïîä
çåìëåé ýëåêòðîíû è ïðîòîíû ñòàëêèâàëèñü ìåæäó ñî-
áîé. «Ýêñïåðèìåíòû ïî ôèçèêå ÷àñòèö íà óñòàíîâêå
HERA ïðåäîñòàâèëè íàì óíèêàëüíóþ ïîäðîáíóþ êàð-
òèíó ïðîòîíà è âçàèìîäåéñòâóþùèõ ñèë. Åùå ìíîãî
ëåò ýòè äàííûå íå ñìîæåò ïðåâçîéòè íè îäèí óñêîðè-
òåëü â ìèðå, — ñêàçàë ïðîôåññîð Ðîëüô- Äèòåð Õîåð,
äèðåêòîð ïî èññëåäîâàíèÿì â ôèçèêå ÷àñòèö ïðîåêòà
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breathtaking processes that take place in the cosmos,
hurling charged particles toward Earth. The two Web sites
provide the data both as graphical displays and in tabular
form. For each cosmic-ray air shower, the Web sites show
the energy and direction of the incoming cosmic-ray par-
ticle. The public data provides information on cosmic rays
with extremely high energy, up to 5 1019� eV.

Breakthrough in Accelerator Physics: Crab cavities
are operated successfully for the first time. A team of ac-
celerator physicists at the High Energy Accelerator Re-
search Organization (KEK) in Tsukuba, Japan, has
achieved effective head-on collisions of electrons and
positrons using new devices called «crab cavities» during
the spring operation period of the KEKB accelerator.

This success will pave the way to increase KEKB’s lu-
minosity, which is already the world highest, to an un-
precedented level.

At KEKB, beams of electrons and positrons collide at
nearly the speed of light and annihilate into a state of pure
energy. These collisions produce pairs of particles called
B mesons and anti-B mesons. These mesons have several
thousand decay modes; therefore, it is essential for the
experiment to have as many pairs as possible. The rate of

collisions, called luminosity, is the most critical parameter
for the successful operation of KEKB.

The electron and positron beam bunches cross at an
angle of 1.3� at KEKB. This non-zero crossing angle is one
of the novel design features of KEKB, providing effective
beam separation at the collision point without a high level
of background noise in the detector. To boost the luminos-
ity further, it is necessary to tilt the bunches of electrons
and positrons for effective head-on collisions while retain-
ing the crossing angle.

Germany’s largest research instrument finishes ex-
periments. DESY’s particle accelerator HERA shuts
down. On 30 June 2007, data taking at the electron–pro-
ton storage ring HERA at DESY came to an end. For
15 years, deep in the earth beneath Hamburg, electrons
and protons have smashed into one another. «The particle
physics experiments at HERA have provided a unique and
detailed picture of the proton and the interacting forces
that will not be surpassed by any accelerator in the world
for many years,» said Professor Rolf-Dieter Heuer, re-
search director for particle physics at DESY. «On the one
hand, the precision measurements have a great influence
on particle physics theory; on the other hand, they are a
good basis for interpreting the exciting new physics that is
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DESY. — Ñ îäíîé ñòîðîíû, òî÷íûå èçìåðåíèÿ èìåþò
áîëüøîå âëèÿíèå íà òåîðèþ ôèçèêè ÷àñòèö, ñ äðóãîé
ñòîðîíû, îíè ÿâëÿþòñÿ îòëè÷íûì ôóíäàìåíòîì äëÿ
èíòåðïðåòàöèè íîâîé ôèçèêè, êîòîðóþ ìû îæèäàåì
îò ýêñïåðèìåíòîâ íà òåðàøêàëå â áëèæàéøèå ãîäû».
Àíàëèç äàííûõ ïî èçìåðåíèÿì, ïîëó÷åííûì íà 6,3-êè-
ëîìåòðîâîì íàêîïèòåëüíîì ýëåêòðîí-ïðîòîííîì
êîëüöå, áóäåò ïðîâîäèòüñÿ åùå äîáðûé äåñÿòîê ëåò. À
íåêîòîðûå ðåçóëüòàòû óæå íàøëè ñâîå ìåñòî â ñîâðå-
ìåííûõ ó÷åáíèêàõ ïî ôèçèêå.

«Àëüïèíèñòû, ïîäíÿâøèåñÿ íàêîíåö íà âåðøèíó
ãîðû ïîñëå òðóäíîãî âîñõîæäåíèÿ, â íàãðàäó çà èñïû-
òàíèÿ âèäÿò ìèð òàêèì, êàêèì îíè åãî íèêîãäà íå âèäå-
ëè. Ìû ñ ïîìîùüþ HERA óâèäåëè ñîâåðøåííî íîâûå
ÿâëåíèÿ. Òàêæå ìû ñìîãëè óñïåøíî âîéòè â ìèð íîâûõ
òåõíîëîãèé, íîâîé ïîëèòèêè è ñîöèîëîãèè â ðàáîòå
áîëüøèõ èññëåäîâàòåëüñêèõ ãðóïï», — ñêàçàë ïðîôåñ-
ñîð Àëüáðåõò Âàãíåð, ïðåäñåäàòåëü êîìèòåòà äèðåêòî-
ðîâ DESY. Ä-ð Äèòåð Òðàéíñ, äèðåêòîð ïî óñêîðèòåëü-
íîé ôèçèêå DESY, ñêàçàë: «Ìû ñòàëè ñâèäåòåëÿìè
òîãî, êàê ìíîãî ñåðäöà, äóøè è ñèë áûëî âëîæåíî â
ðàçðàáîòêó, êîíñòðóêöèþ è ðàáîòó ýòîé óíèêàëüíîé
óñòàíîâêè, ïîýòîìó, ñ îäíîé ñòîðîíû, 15 ëåò óñïåøíîé
ðàáîòû íà íåé íàïîëíÿþò íàñ ãîðäîñòüþ; ñ äðóãîé ñòî-
ðîíû, çàêðûòèå óñòàíîâêè îñòàâëÿåò ãîðå÷ü íîñòàëü-
ãèè».

Ïîñëå çàêðûòèÿ HERA íàêîïèòåëüíîå êîëüöî áó-
äåò âûâåäåíî èç ðàáîòû, äåòåêòîðû ÷àñòèö áóäóò ñíÿ-

òû, à ïðåäóñêîðèòåëüíàÿ ÷àñòü HERA PETRA áóäåò
ïðåâðàùåíà â îäèí èç ñàìûõ âåëèêîëåïíûõ â ìèðå èñ-
òî÷íèêîâ ðåíòãåíîâñêîãî èçëó÷åíèÿ íàêîïèòåëüíîãî
êîëüöà.

Ïðåñòèæíàÿ ìåäàëü èìåíè Áåíäæàìèíà Ôðàíêëè-
íà ïðèñóæäåíà ó÷åíûì, çàíèìàþùèìñÿ èññëåäîâàíèÿ-
ìè íåéòðèíî. Ó÷åíûå èç íåéòðèííîé îáñåðâàòîðèè
Ñàäáåðè (SNO) íàãðàæäåíû åùå îäíîé ïðåñòèæíîé
ìåæäóíàðîäíîé ïðåìèåé çà èõ âûäàþùèåñÿ îòêðûòèÿ
â îáëàñòè ïðîèñõîæäåíèÿ ìàòåðèè è ñòðóêòóðû Âñå-
ëåííîé.

26 àïðåëÿ íà ãàëà-öåðåìîíèè â Èíñòèòóòå Ôðàí-
êëèíà â Ôèëàäåëüôèè ïðîôåññîð Àðò Ìàêäîíàëüä èç
Óíèâåðñèòåòà Êóèíç (Êàíàäà) è Éîäæè Òîöóêà èç Óíè-
âåðñèòåòà Òîêèî ïîëó÷èëè ìåäàëü èìåíè Áåíäæàìèíà
Ôðàíêëèíà 2007 ã. ïî ôèçèêå çà «îòêðûòèå òîãî, ÷òî
íåéòðèíî èçìåíÿþò àðîìàò è èìåþò ìàññó». Ñîãëàñíî
ïðîãðàììå ïî íàãðàäàì Èíñòèòóòà Ôðàíêëèíà, ïðå-
ìèè ïðèñóæäàþòñÿ ó÷åíûì, íîâàòîðàì è ïðåäïðèíè-
ìàòåëÿì, êîòîðûå äîáèëèñü âûäàþùèõñÿ íàó÷íûõ ðå-
çóëüòàòîâ, ñëóæàò íà áëàãî ÷åëîâå÷åñòâà, ïðîäâèãàþò
âïåðåä íàóêó, îòêðûâàþò íîâûå îáëàñòè ïîçíàíèÿ è
ðàñøèðÿþò çíàíèÿ î Âñåëåííîé.

Â ïðîøëîì ýòîé ìåäàëüþ (ó÷ðåæäåííîé â 1924 ã.)
áûëè íàãðàæäåíû Àëüáåðò Ýéíøòåéí, Àëåêñàíäð
Ãðåéàì Áåëë, Ìàðè è Ïüåð Êþðè è Îðâèëë Ðàéò. Áîëåå
100 ëàóðåàòîâ ìåäàëè èì. Á. Ôðàíêëèíà â äàëüíåéøåì
ïîëó÷èëè Íîáåëåâñêóþ ïðåìèþ.
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expected from experiments at the Terascale in the coming
years.» The analysis of data measured at the 6.3 kilome-
ter-long electron–proton storage ring will last far into the
next decade. Some results have already found their way
into physics textbooks.

«Mountaineers who finally reach the top of a moun-
tain after a long climb are rewarded with a view of the
world that they have never seen before. We have seen
something completely new with HERA. At the same time,
we have successfully entered new territories in technolo-
gy, politics and the sociology of large research teams,»
said Professor Albrecht Wagner, chairman of the DESY
Board of Directors. Dr Dieter Trines, DESY director for ac-
celerator physics, said, «We have witnessed how much
heart, soul and effort was invested in the design, con-
struction and operation of this unique facility, so 15 suc-
cessful years of accelerator run, on the one hand, fill us
with pride; on the other hand, the shutdown makes us a
little nostalgic.» After the shutdown of HERA operation,
the storage ring will be decommissioned, the particle de-
tectors will be dismantled and HERA’s pre-accelerator
PETRA will be converted into one of the most brilliant
storage-ring X-ray sources worldwide.

Neutrino scientists win prestigious Benjamin
Franklin Medal. Scientists from the Sudbury Neutrino Ob-
servatory (SNO) have won another prestigious interna-
tional award for their groundbreaking discoveries about
the nature of matter and the structure of the universe.

On 26 April, at a gala ceremony at The Franklin Insti-
tute in Philadelphia, Professor Art McDonald, from
Queens University in Canada, received the 2007 Ben-
jamin Franklin Medal in Physics on behalf of SNO, with
co-winner Yoji Totsuka from the University of Tokyo for
«the discovery that neutrinos change flavour and have
mass». The Franklin Institute Awards Programme honours
scientists, innovators and entrepreneurs who have made
extraordinary scientific achievements, benefited humani-
ty, advanced science, launched new fields of inquiry and
increased the understanding of the universe.

Past winners of these medals — which date back to
1824 — include Albert Einstein, Alexander Graham Bell,
Marie and Pierre Curie, and Orville Wright. More than 100
Franklin Institute Laureates have gone on to receive No-
bel Prizes.
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of the 2nd International Conference, Dubna, June 26–30,

2006. — Dubna: JINR, 2006. — 420 p.: ill. — (JINR,

D11-2006-167). — Bibliogr.: ends of papers. — Â íàä-

çàã.: Joint Inst. for Nuclear Research. Lab. of Informa-

tion Technologies.

� Áåäíÿêîâ, Â. À. Ìàòåìàòè÷åñêèé àíàëèç: ïîñëåäîâà-

òåëüíîñòè è ðÿäû, äèôôåðåíöèàëüíîå è èíòåãðàëü-

íîå èñ÷èñëåíèå : Ó÷åáíî-ìåòîä. ïîñîáèå / Âàäèì

Àëåêñàíäðîâè÷ Áåäíÿêîâ, Ìàêñèì Àíàòîëüåâè÷ Íà-

çàðåíêî è Àíàñòàñèÿ Þðüåâíà Íàïåäåíèíà; Ðåä.:

Ì. À. Íàçàðåíêî. — Ì.: ÎÎÎ «ÖÈÒâÏ», 2007. —

120 ñ. — Áèáëèîãð.: ñ. 116–117.

Bednyakov V. A. Mathematical Analysis: Sequences and

Series, Differential and Integral Calculation: Manual /

Vadim Aleksandrovich Bednyakov, Maksim Ana-

tolievich Nazarenko and Anastasiya Yurievna Napedeni-

na; Edit.: M. A. Nazarenko. — M.: OOO TsITvP,

2007. — 120 p. — Bibligr.: p. 116–117.

� Âèêòîð Ëàçàðåâè÷ Àêñåíîâ : Ê 60-ëåòèþ ñî äíÿ ðî-

æäåíèÿ. — Äóáíà: ÎÈßÈ, 2007. — 96 ñ.: èë. —

(ÎÈßÈ, 2007-74).

Viktor L. Aksenov: To the 60th Anniversary of the Birth-

day. — Dubna: JINR, 2007. — 96 p.: ill. — (JINR,

2007-74).

� Ïèñüìà â Ý×Àß. 2007. Ò. 4, ¹ 3(138).

Particles and Nuclei, Letters. 2007. V. 4, No. 3(138).
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� Âûøåë â ñâåò î÷åðåäíîé âûïóñê æóðíàëà «Ôèçèêà

ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (2007. Ò. 38,

âûï. 3), âêëþ÷àþùèé ñëåäóþùèå ñòàòüè:

Ãåðøòåéí Ñ. Ñ., Ëîãóíîâ À. À., Ìåñòâèðèøâè-

ëè Ì. À. Êîñìîëîãè÷åñêàÿ ïîñòîÿííàÿ è ïðîñòðàí-

ñòâî Ìèíêîâñêîãî.

Ãðîøå Ê., Ïîãîñÿí Ã. Ñ., Ñèñàêÿí À. Í. Ïðèáëèæåíèå

èíòåãðàëîâ ïî ïóòÿì äëÿ ñóïåðèíòåãðèðóåìûõ ïî-

òåíöèàëîâ íà ïðîñòðàíñòâàõ ïåðåìåííîé êðèâèçíû:

ïðîñòðàíñòâà Äàðáó D I è D II.

Áåäíÿêîâ Â. À. Ñïèí â ïðîáëåìå òåìíîé ìàòåðèè.

Ïðîõîðîâ Ë. Â. Î ôèçèêå íà ïëàíêîâñêèõ ðàññòîÿíè-

ÿõ. Ïðîñòðàíñòâî êàê ñåòü

Áóäàãîâ Þ. À., Ãëàãîëåâ Â. Â., Ñóñëîâ È. À. Èçìåðå-

íèå ìàññû òîï-êâàðêà íà óñòàíîâêå CDF â ïðîòîí-àí-

òèïðîòîííûõ âçàèìîäåéñòâèÿõ ïðè s �1,96 ÒýÂ.

� A regular issue (2007. V. 38, Issue 3) of the journal

«Physics of Elementary Particles and Atomic Nuclei»

has been published. It includes the following articles:

Gershtein S. S., Logunov A. A., Mestvirishvili M. A. Cos-

mological Constant and Minkowski Space.

Grosche C., Pogosyan G. S., Sissakian A. N. Path-Inte-

gral Approach for Superintegrable Potentials on Spaces

of Nonconstant Curvature: I. Darboux Spaces D I and

D II.

Bednyakov V. A. Spin in Dark Matter Problem.

Prokhorov L. V. On Planck Distances Physics. Universe

as a Net.

Budagov J. A., Glagolev V. V., Suslov I. A. Review of the

Top-Quark Mass Measurement at the CDF in pp Colli-

sions at s �1.96 TeV.
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