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Â êèðàëüíîé êîâàðèàíòíîé ìîäåëè ñ íåëîêàëüíûì

âçàèìîäåéñòâèåì êâàðêîâ âû÷èñëåíû êîððåëÿòîðû èçî-

âåêòîðíîãî âåêòîðíîãî V, à òàêæå èçîâåêòîðíîãî A è

èçîñèíãëåòíîãî � àêñèàëüíî-âåêòîðíûõ òîêîâ ïðè ïðî-

ñòðàíñòâåííîïîäîáíûõ çíà÷åíèÿõ èìïóëüñà. Ïîâåäå-

íèå êîððåëÿòîðîâ ïðè íèçêèõ è âûñîêèõ ïåðåäà÷àõ

ñðàâíèâàåòñÿ ñ ðåçóëüòàòàìè êèðàëüíîé òåîðèè âîçìó-

ùåíèé è îïåðàòîðíûì ðàçëîæåíèåì ÊÕÄ ñîîòâåòñòâåí-

íî. Êîìáèíàöèÿ V–A êîððåëÿòîðîâ è ôóíêöèÿ Àäëåðà

D(q 2), ïîëó÷åííûå â ìîäåëè, íàõîäÿòñÿ â êîëè÷åñòâåí-

íîì ñîãëàñèè ñ ôóíêöèÿìè, èçâëå÷åííûìè c ïîìîùüþ

äèñïåðñèîííûõ ñîîòíîøåíèé èç ýêñïåðèìåíòàëüíûõ

äàííûõ ALEPH è OPAL ïî èíêëþçèâíûì ðàñïàäàì

�-ëåïòîíà. Ïðåäñêàçàíèÿ ìîäåëè ïî ýëåêòðîìàãíèòíîé

ðàçíîñòè ìàññ ïèîíà � ��� 0 è ïîëÿðèçóåìîñòè ïèîíà

òàêæå íàõîäÿòñÿ â ñîãëàñèè ñ ýêñïåðèìåíòàëüíûìè çíà-

÷åíèÿìè. Äàíà îöåíêà âêëàäà àäðîííîé ïîëÿðèçàöèè âà-

êóóìà â àíîìàëüíûé ìàãíèòíûé ìîìåíò ìþîíà

a �
hvp � � �6 5 10 8, . Âû÷èñëåíà òîïîëîãè÷åñêàÿ âîñïðè-

èì÷èâîñòü âàêóóìà �( )q 2 è äàíà îöåíêà íà åå ïåðâûé

ìîìåíò 	 �� ( )0 (50 ÌýÂ)2.

Dorokhov A. E. Submitted to «European Journal Physics C».

Ðàññìàòðèâàþòñÿ áîçå-àòîìû â ëîâóøêàõ, îõëàæ-

äåííûå íèæå òåìïåðàòóð áîçå-ýéíøòåéíîâñêîé êîíäåí-

ñàöèè. Ñòàöèîíàðíûå ðåøåíèÿ óðàâíåíèÿ Ãðîññà–Ïè-

òàåâñêîãî îïðåäåëÿþò òîïîëîãè÷åñêèå êîãåðåíòíûå

ìîäû, ïðåäñòàâëÿþùèå áîçå-ýéíøòåéíîâñêèé êîíäåí-

ñàò íà íåîñíîâíûõ óðîâíÿõ. Ýòè ìîäû ìîãóò áûòü ãåíå-

ðèðîâàíû ñ ïîìîùüþ èçìåíÿþùèõñÿ ïîëåé, ÷üè ÷àñòî-

òû íàõîäÿòñÿ â ðåçîíàíñå ñ ÷àñòîòàìè ïåðåõîäà ìåæäó

äâóìÿ êîëëåêòèâíûìè óðîâíÿìè ýíåðãèè, ñîîòâåòñòâó-

þùèìè äâóì ðàçíûì òîïîëîãè÷åñêèì ìîäàì. Òåîðèÿ

ðåçîíàíñíîé ãåíåðàöèè ýòèõ ìîä îáîáùåíà â íåñêîëü-

êèõ àñïåêòàõ: îïèñàíà ìóëüòèìîäîâàÿ ãåíåðàöèÿ; âûâå-

äåí êðèòåðèé ñîõðàíåíèÿ ôîðìû, íàêëàäûâàþùèé

îãðàíè÷åíèÿ íà äîïóñòèìóþ ïðîñòðàíñòâåííóþ çàâèñè-

ìîñòü ðåçîíàíñíûõ ïîëåé; èññëåäîâàíû ýâîëþöèîííûå

óðàâíåíèÿ äëÿ ñëó÷àÿ òðåõ êîãåðåíòíûõ ìîä; âûïîëíåí

ïîëíûé àíàëèç óñòîé÷èâîñòè; ïðåäñêàçàíû ýôôåêòû

ãàðìîíè÷åñêîé ãåíåðàöèè è ïàðàìåòðè÷åñêîé êîíâåð-
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The behavior of the isovector-vector V, isovector A,

and isosinglet � axial-vector correlators at spacelike mo-

menta is studied in the framework of a covariant chiral

quark model with a nonlocal quark–quark interaction. The

low- and high-momentum behavior of the correlators is

compared with the chiral perturbation theory and with the

QCD operator product expansion, respectively. The V–A

combination of the correlators and the Adler function D(q 2)

obtained in the model reproduces quantitatively the ALEPH

and OPAL data on hadronic �-lepton decays transformed

into the Euclidean domain via dispersion relations. The pre-

dictions for the electromagnetic � ��� 0 mass difference

and for the pion electric polarizability are also in agreement

with the experimental values. The hadronic vacuum polar-

ization contribution to the muon anomalous magnetic mo-

ment is estimated in the leading order: a �
hvp � � �6 5 10 8. .

The topological susceptibility of the vacuum �( )q 2 is eval-

uated as a function of the momentum, and its first moment is

predicted to be 	 �� ( )0 (50 MeV)2.

Dorokhov A. E. Submitted to «European Journal Physics C».

Trapped Bose atoms, cooled down to temperatures be-

low the Bose–Einstein condensation temperature, are con-

sidered. Stationary solutions to the Gross–Pitaevskii equa-

tion define the topological coherent modes representing

nonground-state Bose–Einstein condensates. These modes

can be generated by means of alternating fields whose fre-

quencies are in resonance with the transition frequencies be-

tween two collective energy levels corresponding to two

different topological modes. The theory of resonant genera-

tion of these modes is generalized in several aspects: multi-

ple-mode formation is described; a shape-conservation cri-

terion is derived, imposing restrictions on the admissible

spatial dependence of resonant fields; evolution equations

for the case of three coherent modes are investigated; the

complete stability analysis is accomplished; the effects of

harmonic generation and parametric conversion for the

topological coherent modes are predicted. All the considera-

tions are realized both by employing approximate analyti-
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ñèè òîïîëîãè÷åñêèõ êîãåðåíòíûõ ìîä. Âñå èññëåäîâà-

íèÿ ïðîâåäåíû ñ èñïîëüçîâàíèåì ïðèáëèæåííûõ àíàëè-

òè÷åñêèõ ìåòîäîâ è ïîäòâåðæäåíû ÷èñëåííûìè ðàñ÷å-

òàìè óðàâíåíèÿ Ãðîññà–Ïèòàåâñêîãî. Îïèñàííûå

ýôôåêòû ìîãóò áûòü èñïîëüçîâàíû äëÿ àíàëèçà èíôîð-

ìàöèè è â êâàíòîâûõ âû÷èñëåíèÿõ.
Yukalov V. I., Marzlin K.-P., and Yukalova E. P. // Phys. Rev.

A. 2004 (accepted).

Âûøëà èç ïå÷àòè òðåòüÿ êíèãà ôóíäàìåíòàëüíîãî

ñïðàâî÷íîãî èçäàíèÿ «Ýíåðãèè è ñòðóêòóðà óðîâíåé

ÿäåð», â ñîçäàíèè êîòîðîãî ïðèíÿëà ó÷àñòèå áîëüøàÿ

ãðóïïà ñîòðóäíèêîâ ÎÈßÈ. Îïóáëèêîâàííûå â

2002–2004 ãã. èçäàòåëüñêèì äîìîì «Øïðèíãåð» òðè

êíèãè ñïðàâî÷íèêà ñîñòàâëÿþò 18-é òîì ñåðèè ñïðàâî÷-

íûõ èçäàíèé Ëàíäîëòà–Á¸ðíøòàéíà «×èñëåííûå äàí-
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cal methods by solving numerically the Gross–Pitaevskii

equation. Numerical solutions confirm all the conclusions

following from analytical methods. The described effects

can be employed for information processing and quantum

computing.

Yukalov V. I., Marzlin K.-P., and Yukalova E. P. // Phys. Rev.

A. 2004 (accepted).

The third subvolume (subvolume C) of the fundamen-

tal compilation «Energy and Structure of Nuclear Levels»

prepared by a group of JINR scientists has been published

recently. Thus, Springer-Verlag completed the edition of the

18th volume of the new series of Landolt–Boernstein «Nu-

merical Data and Functional Relationships in Science and

Technology». The other two subvolumes A and B were pub-

lished in 2002–2003.

The reference book is meant for scientists involved in

nuclear and elementary particle physics, astrophysics, cos-

mology, radiation protection, and spectroscopy. It is quite

compact but, nevertheless, it contains complete and reliable

data on properties of nuclear excited states at relatively low

energies of more than 600 nuclides from Helium to Fermi-

um. The data are subdivided into various chapters according

to the nuclear charge Z and distributed over three sub-

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà.

Ñåìèíàð ïàìÿòè âûäàþùåãîñÿ ó÷åíîãî, ïåðâîãî äèðåêòîðà ÎÈßÈ Ä. È. Áëîõèíöåâà

Bogoliubov Laboratory of Theoretical Physics. Seminar in memory of the outstanding scientist, the first director of JINR D. Blokhintsev
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íûå è ôóíêöèîíàëüíûå ñîîòíîøåíèÿ â íàóêå è òåõíèêå.

Íîâàÿ ñåðèÿ».

Ñïðàâî÷íèê ïðåäíàçíà÷åí äëÿ øèðîêîãî êðóãà ó÷å-

íûõ, ïî ðîäó ñâîèõ çàíÿòèé íóæäàþùèõñÿ â êîìïàêòíî

èçëîæåííîé, íî â òî æå âðåìÿ äîñòàòî÷íî ïîëíîé è íà-

äåæíîé èíôîðìàöèè î ñâîéñòâàõ ÿäåðíûõ âîçáóæäåíèé

îòíîñèòåëüíî íåáîëüøèõ ýíåðãèé. Îí ñîäåðæèò äàííûå

î äèñêðåòíîé ÷àñòè ñïåêòðîâ áîëåå 600 íóêëèäîâ îò ãå-

ëèÿ (Z 
2) äî ôåðìèÿ (Z 
100). Èíôîðìàöèÿ ïðåäñòà-

âëåíà â âèäå äèàãðàìì è òàáëèö. Íà äèàãðàììàõ ñõåìà-

òè÷åñêè èçîáðàæåíû óðîâíè ÿäåð è �-ïåðåõîäû ìåæäó

íèìè, óêàçàíû ýíåðãèè óðîâíåé, èõ ñïèíû è ÷åòíîñòè.

Äîïîëíèòåëüíûå äàííûå îá îòäåëüíûõ óðîâíÿõ (âðåìÿ

æèçíè, çíà÷åíèÿ ìàãíèòíîãî äèïîëüíîãî è ýëåêòðè÷å-

ñêîãî êâàäðóïîëüíîãî ìîìåíòîâ, ïðèâåäåííûå âåðîÿò-

íîñòè ýëåêòðîìàãíèòíûõ ïåðåõîäîâ, ïåðå÷åíü ðåàêöèé,

â êîòîðûõ íàáëþäàëîñü äàííîå ñîñòîÿíèå, è ïð.) ïðèâå-

äåíû â òàáëèöàõ.

Âñåìó èçäàíèþ ïðåäïîñëàíà âñòóïèòåëüíàÿ ãëàâà î

ñîâðåìåííîé òåîðèè ÿäåðíûõ âîçáóæäåíèé, íàïèñàííàÿ

ïðîôåññîðîì Â. Ã. Ñîëîâüåâûì, âûñòóïàâøèì òàêæå â

ðîëè íåôîðìàëüíîãî ðóêîâîäèòåëÿ è êîîðäèíàòîðà âñåé

ãðóïïû àâòîðîâ. Êðîìå Â. Ã. Ñîëîâüåâà íàä ñïðàâî÷íè-

êîì ðàáîòàëè À. È. Âäîâèí, Â. Â. Âîðîíîâ, Ë. À. Ìà-

ëîâ, Â. Þ. Ïîíîìàðåâ, À. Í. Ñòîðîæåíêî, À. Â. Ñóøêîâ

(ËÒÔ), Ê. ß. Ãðîìîâ è Â. È. Ôîìèíûõ (ËßÏ) è

Í. Þ. Øèðèêîâà (ËÈÒ). Ãëàâà, ïîñâÿùåííàÿ ñîñòîÿíè-

ÿì ñàìûõ ëåãêèõ ÿäåð ñ àòîìíûìè íîìåðàìè ìåíüøå 20,

íàïèñàíà ñîòðóäíèêàìè ÌÃÓ è ÈßÈ ÐÀÍ Í. Ï. Þäè-

íûì, È. À. Ãíèëîçóá è Å. Â. Áàëàíäèíîé. Îáùóþ ðåäàê-

öèþ èçäàíèÿ îñóùåñòâëÿë ïðîôåññîð Õ. Øîïïåð.

À. Âäîâèí

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

Ïðîâåäåíî ñðàâíåíèå ýêñïåðèìåíòàëüíûõ ðàñïðå-

äåëåíèé ñòðèìåðîâ ïî êóáó èõ äèàìåòðîâ ñ ðåçóëüòàòà-

ìè äîñòàòî÷íî ïðîñòûõ ðàñ÷åòîâ, â êîòîðûõ áûëè ó÷òå-

íû êëàñòåðíàÿ ñòðóêòóðà ñëåäà çàðÿæåííîé ÷àñòèöû,

ñòàòèñòè÷åñêèé õàðàêòåð ðàçâèòèÿ ëàâèí è íàëè÷èå ïî-

ðîãà ðåãèñòðàöèè. Ïîêàçàíî, ÷òî äàííûå ýêñïåðèìåí-

òàëüíûå ðàñïðåäåëåíèÿ ïðèáëèçèòåëüíî ïðîïîðöèî-

íàëüíû íàäïîðîãîâîé ÷àñòè ñïåêòðà ïåðâè÷íîé èîíèçà-

öèè, ïðîèçâîäèìîé çàðÿæåííîé ÷àñòèöåé â ãàçå êàìåðû.

Áîëüøîé ðàçáðîñ äèàìåòðîâ ñòðèìåðîâ íà ñëåäå ÷àñòè-

öû îáóñëîâëåí õàðàêòåðîì ðàñïðåäåëåíèÿ ïåðâè÷íîé
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volumes. For each nucleus an energy level diagram pro-

vides a schematic representation of the level structure, to-

gether with the information on spin and parity, and the exci-

tation energy of the levels, as well as gamma-transitions

between the levels. The tables provide additional informa-

tion on the properties of the individual levels, for instance,

quadrupole and magnetic moment, reduced transition prob-

abilities for �-decays, main nuclear reactions in which the

level was populated, etc.

Subvolume A opens with a special introductory chapter

devoted to a contemporary theory of nuclear excited spectra

written by Prof. V. G. Soloviev. He was also the coordinator

and informal leader of the team of authors. The other au-

thors of the compilation are L. Malov, V. Ponomarev,

A. Storozhenko, A. Sushkov, A. Vdovin, V. Voronov

(BLTP), V. Fominykh and K. Gromov (DLNP), and N. Shi-

rikova (LIT). The chapter devoted to spectra of light nu-

clides with atomic numbers less than 20 was prepared by the

scientists from Moscow State University and INP of the

Russian Academy of Sciences. The editor of the reference

book is Prof. H. Schopper.

A. Vdovin

Veksler and Baldin Laboratory
of High Energies

Experimental distribution of the streamer diameter

cubes was compared with the results of rather simple calcu-

lations taking into account the cluster structure of a charged

particle track, statistical nature of the avalanche develop-

ment and the threshold of registration. It was shown that the

experimental distributions are approximately proportional

to the integral of the primary ionization spectrum (of the

part exceeding threshold) of the streamer chamber gas by a

charged particle. Wide spread of the streamer diameters de-

pends on the primary ionization distribution character. Inte-

gral streamer diameter distributions can be used to measure

specific ionization of charged particles registered in the

streamer chamber.
Aksinenko V. D. et al. About the Distribution of Streamer

Diameters on a Charged Particle Track in a Streamer Chamber.

JINR Preprint P13-2003-108. Dubna, 2003.

The experimental data on ��-meson multiple produc-

tion in pp interactions at s �30 GeV do not contain indica-

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



èîíèçàöèè. Èíòåãðàëüíîå ðàñïðåäåëåíèå äèàìåòðîâ

ñòðèìåðîâ ìîæåò áûòü èñïîëüçîâàíî ïðè èçìåðåíèè

óäåëüíîé èîíèçàöèè, ïðîèçâîäèìîé çàðÿæåííîé ÷àñòè-

öåé â ñòðèìåðíîé êàìåðå.
Àêñèíåíêî Â. Ä. è äð. Î ðàñïðåäåëåíèè äèàìåòðîâ ñòðèìå-

ðîâ íà ñëåäå çàðÿæåííîé ÷àñòèöû â ñòðèìåðíîé êàìåðå. Ïðå-

ïðèíò ÎÈßÈ Ð13-2003-108. Äóáíà, 2003.

Ïîêàçàíî, ÷òî ýêñïåðèìåíòàëüíûå äàííûå ïî ìíî-

æåñòâåííîìó ðîæäåíèþ ��-ìåçîíîâ â pp-âçàèìîäåé-

ñòâèÿõ ïðè s �30 ÃýÂ íå ñîäåðæàò óêàçàíèé íà ñóùå-

ñòâîâàíèå êàêèõ-ëèáî êîððåëÿöèé ìåæäó ��-ìåçîíàìè,

êðîìå ñâÿçàííûõ ñ ñîõðàíåíèåì èìïóëüñà è èíòåðôå-

ðåíöèîííûõ. Ðàñïðåäåëåíèÿ ïî ìíîæåñòâåííîñòè â áû-

ñòðîòíûõ èíòåðâàëàõ, êîððåëÿöèè âïåðåä-íàçàä, äâóõ-

÷àñòè÷íûå êîððåëÿöèè ïî áûñòðîòàì è ïîïåðå÷íûì èì-

ïóëüñàì íå ïðîòèâîðå÷àò íåçàâèñèìîìó ðîæäåíèþ

��-ìåçîíîâ. Èç íåçàâèñèìîãî ðîæäåíèÿ ÷àñòèö íå ñëå-

äóåò êàêèõ-ëèáî îãðàíè÷åíèé íà èõ ðàñïðåäåëåíèÿ ïî

ìíîæåñòâåííîñòè.

Ãîëîõâàñòîâ À. È. Íåçàâèñèìîå ðîæäåíèå ��-ìåçîíîâ â

pp-âçàèìîäåéñòâèÿõ. Ïðåïðèíò ÎÈßÈ Ð2-2003-52. Äóáíà,

2003.

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Îïèñûâàåòñÿ àâòîìàòèçèðîâàííûé àïïàðàòíî-ïðî-

ãðàììíûé êîìïëåêñ (ÀÏÊ) äëÿ êîíòðîëÿ ñòàòèñòè÷å-

ñêèõ ýëåêòðè÷åñêèõ ïàðàìåòðîâ êðåìíèåâûõ ñòðèïî-

âûõ äåòåêòîðîâ, ïðèìåíÿåìûõ â ñîñòàâå òîðöåâîé ÷àñòè

ýëåêòðîìàãíèòíîãî êàëîðèìåòðà ýêñïåðèìåíòà CMS.

Ïðèìåíåíèå ÀÏÊ ïîçâîëÿåò ðåøèòü ïðîáëåìó âõîäíîãî

êîíòðîëÿ áîëüøîãî êîëè÷åñòâà êðåìíèåâûõ äåòåêòîðîâ

ïðè èõ ìàññîâîì ïðîèçâîäñòâå — 1800 äåòåêòîðîâ â òå-

÷åíèå äâóõ ëåò. Ïðîãðàììíàÿ ÷àñòü ÀÏÊ ðåàëèçîâàíà â

ñðåäå ïðîãðàììèðîâàíèÿ Delphi è ñîäåðæèò óäîáíûé

èíòåðôåéñ îïåðàòîðà äëÿ îáðàáîòêè è âèçóàëèçàöèè

äàííûõ èçìåðåíèé, à òàêæå ñîâðåìåííûå ðàçâèòûå

ñðåäñòâà ïîä óïðàâëåíèåì MS-Windows äëÿ ðàáîòû ñ

ñåòåâîé áàçîé äàííûõ. Âûñîêèå ýêñïëóàòàöèîííûå êà-

÷åñòâà è íàäåæíîñòü ðàáîòû ÀÏÊ ïîäòâåðæäåíû ïðè

òåñòèðîâàíèè áîëåå 800 äåòåêòîðîâ. Òåõíè÷åñêèå ðåøå-

íèÿ, ðåàëèçîâàííûå â ÀÏÊ, ìîãóò áûòü ïîëåçíû ïðè

ïðîåêòèðîâàíèè è ñîçäàíèè àâòîìàòèçèðîâàííûõ àïïà-

ðàòîâ äëÿ êîíòðîëÿ ýëåêòðè÷åñêèõ ïàðàìåòðîâ ìèêðî-

ñòðèïîâûõ äåòåêòîðîâ.

Ãîëóòâèí È. À. è äð. Ñîîáùåíèå ÎÈßÈ P13-2003-203.

Äóáíà, 2003.
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tions of the existence of some correlations among the ��

mesons, except correlations connected with momentum

conservation and interference ones. Multiplicity distribu-

tions inside rapidity intervals, forward–backward correla-

tions, two-particle rapidity, and transverse-momentum cor-

relations do not contradict independent ��-meson produc-

tion. Any restrictions on their multiplicity distributions do

not result from independent particle production.

Golokhvastov A. I. Independent ��-Meson Production in

pp-Interactions. JINR Preprint P2-2003-52. Dubna, 2003.

Laboratory of Particle Physics

An automated test-bench for electrical parameters in-

put control of the strip silicon detectors, used in the End-Cap

Preshower detector of the CMS experiment, is described.

The test-bench application allows one to solve the problem

of silicon detectors input control in conditions of mass pro-

duction — 1800 detectors over 2 years. The test-bench soft-

ware is realized in Delphi environment and contains a user-

friendly operator interface for measurement data processing

and visualization as well as up-to-date facilities for

MS-Windows used for the network database. High operat-

ing characteristics and reliability of the test-bench were con-

firmed while more than 800 detectors were tested. Some

technical solutions applied to the test-bench could be useful

for design and construction of automated facilities for elec-

trical parameters measurements of the microstrip detectors

input control.

Golutvin I. A. et al. JINR Commun. P13-2003-203. Dubna,

2003.

The single-spin asymmetry, which appears due to the

interference of single and double gluon exchanges between

protons has been considered. Aheavy fermion model is used

to describe the jet production in the interaction of the gluon

with the proton implying further averaging over its mass. As

usual in one-spin correlations, the imaginary part of the dou-

ble gluon exchange amplitude plays the relevant role. The

asymmetry in the inclusive set-up with the pion tagged in

the fragmentation region of the polarized proton does not

depend on the center of mass (c. m. s) energy in the limit of

its large values. The lowest-order radiative corrections to
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Ðàññìîòðåíà îäíîñïèíîâàÿ àñèììåòðèÿ, âîçíèêàþ-

ùàÿ èç-çà èíòåðôåðåíöèè îäèíî÷íîãî è äâîéíîãî ãëþ-

îííûõ îáìåíîâ ìåæäó ïðîòîíàìè. Äëÿ îïèñàíèÿ ðîæäå-

íèÿ ñòðóé ïðè âçàèìîäåéñòâèè ãëþîíà ñ ïðîòîíîì èñ-

ïîëüçîâàíà ìîäåëü òÿæåëîãî ôåðìèîíà, êîòîðàÿ

ïîäðàçóìåâàåò, ÷òî ñðåäíÿÿ ìàññà ñòðóè — ïîðÿäêà ìàñ-

ñû ïðîòîíà. Êàê îáû÷íî â îäíîñïèíîâûõ êîððåëÿöèÿõ,

ìíèìàÿ ÷àñòü àìïëèòóäû äâîéíîãî ãëþîííîãî îáìåíà

èãðàåò îïðåäåëÿþùóþ ðîëü. Àñèììåòðèÿ â èíêëþçèâ-

íîé ïîñòàíîâêå ñ ìå÷åííûì ïèîíîì, ðîæäàþùèìñÿ â

îáëàñòè ôðàãìåíòàöèè ïîëÿðèçîâàííîãî ïðîòîíà, íå çà-

âèñèò îò ýíåðãèè â ñ. ö. ì. â ïðåäåëå åå áîëüøèõ çíà÷å-

íèé. Â ãëàâíîì ëîãàðèôìè÷åñêîì ïðèáëèæåíèè âû÷è-

ñëåíû ðàäèàöèîííûå ïîïðàâêè íèçøåãî ïîðÿäêà ê ïîëÿ-

ðèçîâàííîìó è íåïîëÿðèçîâàííîìó âêëàäàì â

äèôôåðåíöèàëüíûå ñå÷åíèÿ. Â îñíîâíîì êîýôôèöèåíò

ëîãàðèôìà îòíîøåíèÿ ýíåðãèè â ñ. ö. ì. ê ìàññå ïèîíà

çàâèñèò îò ïîïåðå÷íîãî èìïóëüñà ïèîíà. Ýòî îòíîøå-

íèå äàåò âêëàä íèçøåãî ïîðÿäêà â àñèììåòðèþ, êîòîðûé

ìîæíî èíòåðïðåòèðîâàòü êàê ÷àñòè÷íûé â çíà÷åíèå

óãëîâîãî ìîìåíòà ïðè íóëåâîì ïåðåäàííîì èìïóëüñå

(èíòåðñåïò) îáåðîíà. Îòíîøåíèå îïðåäåëÿþùèõ âêëà-

äîâ â íåïîëÿðèçîâàííîì ñëó÷àå ìîæíî ñâÿçàòü ñ ÷àñòè÷-

íûì âêëàäîì â èíòåðñåïò ïîìåðîíà. Ïðèâåäåííûå

ðåçóëüòàòû ìîäåëüíûõ ÷èñëåííûõ îöåíîê îïèñûâàþò

ñòðóþ êàê ôðàãìåíòû ðàñïàäà òÿæåëîãî ôåðìèîíà.
Ahmedov A. et al. // J. Phys. G: Nucl. Part. Phys. 2003. V. 29.

P. 521–529.

Â ðàáîòå [1] èçó÷àåòñÿ êîëëåêòèâíîå ïîâåäåíèå âòî-

ðè÷íûõ ÷àñòèö â ðð-âçàèìîäåéñòâèÿõ ïðè 70 ÃýÂ/ñ. Äëÿ

îïèñàíèÿ ïðîöåññîâ ñ î÷åíü áîëüøîé ìíîæåñòâåííî-

ñòüþ ïðåäëîæåíà äâóõñòàäèéíàÿ ãëþîííàÿ ìîäåëü. Ïî-

êàçàíî, ÷òî ãëþîíû èãðàþò àêòèâíóþ ðîëü âî ìíîæå-

ñòâåííîì ðîæäåíèè. Àíàëèç ðàñïðåäåëåíèé ïî ìíîæå-

ñòâåííîñòè çàðÿæåííûõ è íåéòðàëüíûõ ÷àñòèö, à òàêæå

ïî ïîëíîé ìíîæåñòâåííîñòè ðàñêðûâàåò òåðìîäèíàìè-

÷åñêèé ñìûñë ýòèõ âçàèìîäåéñòâèé. Ìåõàíèçì îáðàçî-

âàíèÿ ìÿãêèõ ôîòîíîâ ðàññìàòðèâàåòñÿ êàê ñèãíàë î

êâàðê-ãëþîííîé ñèñòåìå. Ýêñïåðèìåíòàëüíî íàáëþäàå-

ìûé èçëèøåê ñòðàííîñòè â ïðîòîíå èíòåðïðåòèðóåòñÿ â
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the polarized and unpolarized contributions to the differen-

tial cross sections are calculated in the leading logarithmic

approximation. In general, a coefficient of logarithm of the

ratio of c.m.s energy to the pion mass depends on the

transversal momentum of the pion. This ratio of the lowest-

order contribution to the asymmetry may be interpreted as

the partial contribution to the odderon intercept. The ratio of

the relevant contributions in the unpolarized case can be as-

sociated with the partial contribution to the pomeron inter-

cept. The numerical results given for the model describe the

jet as heavy fermion decay fragments.

Ahmedov A. et al. // J. Phys. G: Nucl. Part. Phys. 2003. V. 29.

P. 521–529.

Collective behavior of secondary particles in pp-inter-

actions at 70 GeV/c has been investigated in [1]. The Two

Stage Gluon Model is proposed to describe the processes

with a very high multiplicity. It is shown that gluons play an

active role in the multiparticle dynamics. Analysis of multi-

plicity distributions of charged and neutral particles, and to-

tal multiplicity reveals the thermodynamic meaning of these

interactions. The mechanism of the soft photon formation as

a signature of the quark-gluon system is considered. The ex-

perimentally observed excess of strangeness in the proton is

interpreted in the model of the physical vacuum excitement,

Ëàáîðàòîðèÿ ÿäåðíûõ

ðåàêöèé èì. Ã. Í. Ôëåðîâà.
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ìîäåëè ôèçè÷åñêîãî âàêóóìà, ïðåäëîæåííîé â ðàáîòå

[2]. Ðåçóëüòàòîì ðàáîòû ÿâëÿþòñÿ îöåíêè ñïåêòðà ìÿã-

êèõ ôîòîíîâ ïî ñðåäíåé ýíåðãèè.

1. Kokoulina E., Nikitin V. Talk given at 7th International

School-Seminar on the Actual Problems of Microworld Physics.

Belarus, Gomel, 28.07–8.08, 2003 [hep-ph/0308139].

2. Volkov M., Kokoulina E., Kuraev E. // Ukr. J. of Physics.

2003. V. 48. P. 1252.

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ÿäåðíîé ñïåê-

òðîñêîïèè è ðàäèîõèìèè ïðîâåäåíû èçìåðåíèÿ óãëîâîé

êîððåëÿöèè ��-êàñêàäà 2,754 ÌýÂ – 1,369 ÌýÂ (4, 2,

0) â 24Mg, çàñåëÿåìîãî ïðè ��-ðàñïàäå 24Na è ïðîõî-

äÿùåãî ÷åðåç ïðîìåæóòî÷íûé óðîâåíü 24MgII (2,

1369 êýÂ, � 
1,95 ïñ, �
1,02 �N , Q 
�0,166 á). Èç-

ìåðåíèÿ ïîêàçàëè íåâîçìóùåííûé õàðàêòåð êîððåëÿ-

öèè â ñðåäàõ ñ ðàçëè÷íîé àòîìíîé ìàññîé (H 2O, Al, CsI

è Pb). Ñäåëàí âûâîä: ïåðåõîäíûå ïîëÿ, âîçíèêàþùèå â

ìîìåíòû ñòîëêíîâåíèé äî÷åðíåãî àòîìà, ýíåðãèÿ îòäà-

÷è êîòîðîãî îáóñëîâëåíà �-ðàñïàäîì è ïîñëåäóþùèìè

�-ïåðåõîäàìè, íå èçìåíÿþò îðèåíòàöèþ ñïèíà ÿäðà

äàííîãî àòîìà.

Áðóäàíèí Â. Á., Âåëè÷êîâ À. È., Êîðîëåâ Í. A. è äð. Èññëå-

äîâàíèå âëèÿíèÿ îòäà÷è ÿäðà íà óãëîâóþ êîððåëÿöèþ êàñêàä-

íûõ �-êâàíòîâ ïðè ðàñïàäå 24Na(��)24Mg. Ïðåïðèíò ÎÈßÈ

P6-2003-231. Äóáíà, 2003.

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ÿäåðíîé ñïåê-

òðîñêîïèè è ðàäèîõèìèè ïðîâåäåíî èçó÷åíèå èíòåí-

ñèâíîñòåé è ñïåêòðîâ âðåìåííûõ ðàñïðåäåëåíèé ïîñëå-

èìïóëüñîâ îò èîíîâ îáðàòíîé ñâÿçè â çàâèñèìîñòè îò

ðàçíîñòè ïîòåíöèàëîâ ìåæäó ôîòîêàòîäîì è ïåðâûìè

äèíîäàìè ÔÝÓ130. Óñòàíîâëåíî ñóùåñòâåííîå ïðåâû-

øåíèå èíòåíñèâíîñòè è àìïëèòóä ïîñëåèìïóëüñîâ

ÔÝÓ130 ïî ñðàâíåíèþ ñ ÕÐ2020, ÷òî ìîæåò îãðàíè÷èòü

âîçìîæíîñòü ïðèìåíåíèÿ ÔÝÓ130 â ðÿäå ýêñïåðèìåí-

òîâ ñ èñïîëüçîâàíèåì àâòîêîððåëÿöèîííûõ ñïåêòðîìå-

òðîâ çàäåðæàííûõ ñîâïàäåíèé.

Áðóäàíèí Â. Á., Ìîðîçîâ Â. À., Ìîðîçîâà Í. Â. Ïîñëåèì-

ïóëüñû èîííîé îáðàòíîé ñâÿçè â ôîòîóìíîæèòåëÿõ ÔÝÓ130 è

XP2020. Íàïðàâëåíî â æóðíàë «ÏÒÝ».

6

suggested in [2]. As a result, the soft photon emission spec-

trum, as well as average energy of gluons are estimated.

1. Kokoulina E., Nikitin V. Talk given at the 7th International

School-Seminar on the Actual Problems of Microworld Physics.

Gomel, Belarus, 28.07–8.08, 2003 [hep-ph/0308139].

2. Volkov M., Kokoulina E., Kuraev E. // Ukr. J. of Physics.

2003. V. 48. P. 1252.

Dzhelepov Laboratory of Nuclear Problems

Angular gamma–gamma correlation of ��-cascade

2.754 MeV – 1.369 MeV (4, 2, 0) in 24Mg( 24Na (��)
24Mg) is measured. Parameters of intermediate nuclear state
24MgII(2, 1369 keV) are: � 
1.95 ps, �
1.02 �N and

Q 
�0.166 barn. The experiment shows that the angular

correlation is unperturbed in condensed matter with differ-

ent atomic masses (H 2O, Al, CsI, and Pb). Conclusion:

transition fields, arising at the moment of collisions of the

daughter atom, whose recoil energy originated from �� de-

cay and following �-rays, do not change nuclear spin orien-

tation of this atom.

Brudanin V. B., Velichkov A. I., Korolev N. A. et al. Study of

the Influence of Nuclear Recoil on Angular Gamma–gamma Cor-

relation in 24Na (��) 24Mg Decay. JINR Preprint P6-2003-231.

Dubna, 2003.

Intensities and time distributions of ion feedback after-

pulses are studied as a function of the difference of poten-

tials between the photocathode and the first dynodes in FEU

130. The intensities and amplitudes of afterpulses in FEU

130 are found to be appreciably larger than in XP2020,

which may limit the use of FEU 130 in some experiments

with autocorrelation delayed-coincidence spectrometers.

Brudanin V. B., Morozov V. A., Morozova N. V. Ion feedback

afterpulses in FEU 130 and XP2020 photomultipliers. Submitted

to «Instruments and Experimental Techniques».

The first measurements of K * ( )892 �-mesons produc-

tion properties and their spin alignment in � � (CC and NC)

interactions are presented. The analysis of the full data sam-

ple of the NOMAD experiment is performed in different

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ôèçèêè ýëå-

ìåíòàðíûõ ÷àñòèö èçó÷àþòñÿ ðåçóëüòàòû èçìåðåíèÿ èí-

òåãðàëüíûõ è äèôôåðåíöèàëüíûõ âûõîäîâ âåêòîðíûõ

K * ( )892 �-ìåçîíîâ, à òàêæå âûñòðîåííîñòè èõ ñïèíîâ â

ðàçëè÷íûõ êèíåìàòè÷åñêèõ îáëàñòÿõ â � � -âçàèìîäåé-

ñòâèÿõ ïî êàíàëàì çàðÿæåííîãî è íåéòðàëüíîãî òîêîâ.

Îïðåäåëåíû ïàðàìåòðû �00: 0,39�0,06(ñòàò.)�

�0,04(ñèñò.) äëÿK * ( )892 -ìåçîíîâ è 0,26�0,07(ñòàò.)�

�0,03(ñèñò.) äëÿ K * ( )892 �-ìåçîíîâ, ÷òî ñîîòâåòñòâóåò

îòñóòñòâèþ âûñòðîåííîñòè ñïèíîâ. Äëÿ àíàëèçà èñ-

ïîëüçîâàí ïîëíûé íàáîð äàííûõ, íàêîïëåííûõ â ýêñïå-

ðèìåíòå NOMAD.

Íàóìîâ Ä. Â., Ïîïîâ Á. À., ×óêàíîâ À. Â. Èçìåðåíèå âû-

ñòðîåííîñòè ñïèíîâ âåêòîðíûõ K*( )892 �-ìåçîíîâ, ðîæäåí-

íûõ â � �-âçàèìîäåéñòâèÿõ â ýêñïåðèìåíòå NOMAD. Íàïðà-

âëåíî â æóðíàë «Ïèñüìà â Ý×Àß».

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ôèçèêè ïðî-

ìåæóòî÷íûõ ýíåðãèé ïîëó÷åíû îáùèå ôîðìóëû äëÿ ïà-

ðàìåòðîâ ñïèí-ñïèíîâîé êîððåëÿöèè C i j, è êîýôôèöè-

åíòîâ ïåðåäà÷è ïîëÿðèçàöèè K i
j

â ðåàêöèè NN Y� �

âáëèçè ïîðîãà äëÿ ïðîèçâîëüíîãî ñïèíà ïåíòàêâàðêà

�. Ïîêàçàíî, ÷òî èçìåðåíèå çíàêà C i j, èëè íàáëþäå-
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kinematic regions. The results obtained for the �00 value,

0.39�0.06(stat.)�0.04(syst.) for K * ( )892  and

0.26�0.07(stat.)�0.03(syst.) for K * ( )892 � , are com-

pared with theoretical predictions based on the LEP mea-

surements in e e � annihilation at the z 0 pole.

Chukanov A. V., Naumov D. V. and Popov B. A. Production

properties of K*( )892 � vector mesons and their spin alignment as

measured in the NOMAD experiment. Submitted to «Particles and

Nuclei, Letters».

General formulae for the spin–spin correlation parame-

ters C i j, and spin-transfer coefficients K i
j

are derived for

the reaction NN Y� � NN at the threshold for an arbitrary

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà. Ñîòðóäíèêè ëàáîðàòîðèè,

ó÷àñòíèêè ñáîðêè 86 ìþîííûõ êàìåð — îñíîâíîãî ýëåìåíòà ìþîííîé ñèñòåìû óñòàíîâêè ATLAS (LHC)

Dzhelepov Laboratory of Nuclear Problems. Laboratory staff members who participate in the assembling

of 86 muon chambers — the main element of the muon system for ATLAS (LHC)
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íèå íåíóëåâîé ïåðåäà÷è ïîëÿðèçàöèè îò íóêëîíà ê ãè-

ïåðîíó Y ïîçâîëÿåò îäíîçíà÷íî îïðåäåëèòü P-÷åòíîñòü

ïåíòàêâàðêà � íåçàâèñèìî îò çíà÷åíèÿ åãî ñïèíà. Èç-

ìåðåíèå ýòèõ íàáëþäàåìûõ â îáîèõ êàíàëàõ ðåàêöèè pp

è pn ïîçâîëÿåò îïðåäåëèòü èçîñïèí �.

Óçèêîâ Þ. Í. Âîçìîæíîñòü îïðåäåëåíèÿ Ð-÷åòíîñòè

ïåíòàêâàðêà � â ðåàêöèè NN Y� � . Íàïðàâëåíî â «Phys.

Lett. B».

4 ìàðòà ñîòðóäíèêè Ëàáîðàòîðèè ÿäåðíûõ ïðî-

áëåì — ó÷àñòíèêè ñîîðóæåíèÿ ìþîííîé ñèñòåìû óñòà-

íîâêè ATLAS/LHC — óñïåøíî çàâåðøèëè ñáîðêó âñåõ

86 ìþîííûõ êàìåð — îñíîâíîãî ýëåìåíòà ìþîííîé ñè-

ñòåìû óñòàíîâêè ATLAS. Ïðîéäåí âàæíûé ýòàï â âû-

ïîëíåíèè ìåæäóíàðîäíûõ îáÿçàòåëüñòâ ÎÈßÈ ïåðåä

ÖÅÐÍ. Êàìåðû ðàçìåðîì 1,6�3 ì è îáùåé ïëîùàäüþ

ñâûøå 400 ì 2 ñîáðàíû èç 25 000 îòäåëüíûõ äðåéôîâûõ

òðóáîê, òàêæå ïðîèçâåäåííûõ â ÎÈßÈ.

Íåñìîòðÿ íà çíà÷èòåëüíûå ðàçìåðû, êàìåðû îòíî-

ñÿòñÿ ê ðàçðÿäó ñîâðåìåííûõ âûñîêîòî÷íûõ êîîðäèíàò-

íûõ òðåêîâûõ äåòåêòîðîâ, ñîáðàííûõ ñ òî÷íîñòüþ íå

õóæå 20 ìê. Êàæäàÿ êàìåðà îñíàùåíà îïòèêîýëåêòðîí-

íîé ñèñòåìîé íåïðåðûâíîãî êîíòðîëÿ óðîâíÿ ìåõàíè-

÷åñêèõ äåôîðìàöèé, ÷òî ïîçâîëÿåò ðåàëèçîâàòü

óêàçàííóþ òî÷íîñòü â óñëîâèÿõ ìåõàíè÷åñêèõ è òåðìè-

÷åñêèõ äåôîðìàöèé.

Âïåðåäè çàâåðøàþùèé ïåðåä îòïðàâêîé â ÖÅÐÍ

ýòàï ðàáîòû — îñíàùåíèå êàìåð âñåìè íåîáõîäèìûìè

äëÿ íàäåæíîé ðàáîòû ñèñòåìàìè (ãàçîðàñïðåäåëåíèÿ,

âûñîêîâîëüòíîãî ïèòàíèÿ è ýëåêòðîíèêè ñ÷èòûâàíèÿ, à

òàêæå òåìïåðàòóðíûìè äàò÷èêàìè) è èõ êîìïëåêñíàÿ

ïðîâåðêà. Ðàáîòû ïî èñïûòàíèþ ìþîííûõ êàìåð äîëæ-

íû áûòü çàâåðøåíû â 2004 ã.

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà

25 ìàðòà â êîíôåðåíö-çàëå Ëàáîðàòîðèè íåéòðîí-

íîé ôèçèêè èì. È. Ì. Ôðàíêà ñîñòîÿëñÿ ñåìèíàð, ïî-

ñâÿùåííûé 20-ëåòèþ ïóñêà â ýêñïëóàòàöèþ ðåàêòîðà

ÈÁÐ-2.

Ñ ïðèâåòñòâèåì è ïîçäðàâëåíèÿìè ê êîëëåêòèâó

ËÍÔ îáðàòèëèñü äèðåêòîð ÎÈßÈ àêàäåìèê Â. Ã. Êàäû-

øåâñêèé, âèöå-äèðåêòîð ïðîôåññîð À. Í. Ñèñàêÿí. Äè-

ðåêòîð ËÍÔ À. Â. Áåëóøêèí âðó÷èë äèïëîìû íà ñòè-
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spin of the pentaquark �. It is shown that measurement of

the sign of C i j, or observation of the non-zero polarization

transfer from the nucleon to the hyperon Y allows one to de-

termine the P parity of the� unambiguously and indepen-

dently of the spin of the �. Measurement of these spin ob-

servables in both pp- and pn-channels of this reaction deter-

mines also the isospin of the �.

Uzikov Yu. N. A possibility to determine P parity of the

� pentaquark in the NN Y� � reaction. Submitted to «Phys.

Lett. B».

On 4 March, the stuff-members of the Laboratory of

Nuclear Problems participating in the construction of the

muon system of the ATLAS/LHC facility successfully fin-

ished the assembly of all the 86 muon chambers, which form

the main component of the muon system in the ATLAS

set-up. An important stage has been completed in fulfilling

JINR’s obligations to CERN. The chambers were assem-

bled from 25 000 separate drift tubes also fabricated at

JINR. They are 1.6�3 m in size and have a total area of

over 400 m2.

Despite the considerable dimensions, these chambers

are qualified as modern high-current coordinate track detec-

tors assembled with an accuracy not worse than 20 micron.

Each chamber is fitted with an optoelectronic system to pro-

vide monitoring of the level of mechanical deformations,

which allows one to achieve the required precision in the

conditions of mechanical and thermal deformations.

Ahead is the closing stage of work before shipment to

CERN — fitting the chambers with all the systems required

for reliable work (systems of gas distribution, high-voltage

power supply and readout electronics, as well as tempera-

ture sensors) and their complete testing. Work on testing the

muon chambers is to be completed in 2004.

Frank Laboratory of Neutron Physics

On 25 March, a seminar dedicated to the 20th anniver-

sary of launching the IBR-2 reactor was held in the confer-

ence hall of the Frank Laboratory of Neutron Physics.

JINR Director Academician V. Kadyshevsky and JINR

Vice-Director Professor A. Sissakian addressed the FLNP

community with greetings and congratulations. FLNP Di-

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR
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Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà.

Íàó÷íûé ñåìèíàð è ýêñêóðñèÿ ïî ëàáîðàòîðèè,

ïîñâÿùåííûå 20-ëåòèþ ñî äíÿ ñäà÷è â ýêñïëóàòàöèþ

óíèêàëüíîãî ðåàêòîðà ÈÁÐ-2

Frank Laboratory of Neutron Physics.

Scientific seminar and an excursion around the laboratory

dedicated to the 20th anniversary of launching

the unique IBR-2 reactor



ïåíäèè èì. È. Ì. Ôðàíêà 2004 ã. Å. Â. Åðìàêîâîé,

Â. È. Áóäíàð÷óê, Â. Å. Þäèíó.

Ãëàâíûé èíæåíåð ËÍÔ Â. Ä. Àíàíüåâ âî âñòóïè-

òåëüíîì ñëîâå ðàññêàçàë ïðèñóòñòâóþùèì îá èñòîðèè

ñîçäàíèÿ è ðàçðàáîòêè ðåàêòîðà ÈÁÐ-2, à òàêæå ïðåäñòà-

âèë ãîñòåé ñåìèíàðà: ñïåöèàëèñòîâ ÍÈÊÈÝÒ — ãëàâ-

íîãî êîíñòðóêòîðà Þ. Ì. ×åðêàøîâà, ãëàâíîãî èíæåíå-

ðà Ï. È. Ôàêååâà, ãëàâíîãî òåõíîëîãà Ñ. Â. Îíèùåíêî,

ðóêîâîäèòåëÿ ãðóïïû È. Ò. Òðåòüÿêîâà, âåäóùåãî íàó÷-

íîãî ñîòðóäíèêà Â. Ñ. Ñìèðíîâà, ñòàðøèõ íàó÷íûõ ñî-

òðóäíèêîâ Â. Ë. Ëîìèäçå, Â. Ä. Ñèçàðåâà; íà÷àëüíèêà

áþðî Ì. Ò. Âîðîíöîâà (ÃÑÏÈ Ìèíàòîìà) è ãëàâíîãî íà-

ó÷íîãî ñîòðóäíèêà ÂÍÈÈÍÌ èì. À. À. Áî÷âàðà

È. Ñ. Ãîëîâíèíà.

Âûñòóïëåíèå Å. Ï. Øàáàëèíà, ïîñâÿùåííîå èñòî-

ðèè ðàçâèòèÿ ïîäâèæíûõ îòðàæàòåëåé è õîëîäíûõ çà-

ìåäëèòåëåé íà ðåàêòîðå ÈÁÐ-2, îòëè÷àëîñü ñîäåðæà-

òåëüíîñòüþ è áîëüøîé äîëåé þìîðà. Íà÷àëüíèê ñåêòî-

ðà ËÍÔ ïðîôåññîð À. Ì. Áàëàãóðîâ, âûñòóïàÿ ñ

íàó÷íûì äîêëàäîì «Íåéòðîíîãðàôèÿ íà ðåàêòîðå

ÈÁÐ-2», ðàññêàçàë îá îñîáîé ðîëè óíèêàëüíûõ ïàðàìå-

òðîâ ðåàêòîðà ÈÁÐ-2 â ðàçâèòèè ôèçèêè êîíäåíñèðîâàí-

íûõ ñðåä â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè.

Âî âòîðîé ïîëîâèíå äíÿ äëÿ ó÷àñòíèêîâ ñåìèíàðà

áûëà îðãàíèçîâàíà ýêñêóðñèÿ íà ðåàêòîð ÈÁÐ-2, â çäà-

íèå êîòîðîãî óæå ïåðåâåçåí íîâûé ïîäâèæíûé îòðàæà-

òåëü äëÿ ìîäåðíèçèðóåìîãî ðåàêòîðà.

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Â ðàìêàõ Ñîãëàøåíèÿ î ñîòðóäíè÷åñòâå ìåæäó

ÎÈßÈ è Óíèâåðñèòåòîì Êåéïòàóíà (ÞÀÐ) ñîòðóäíèêà-

ìè ËÈÒ âûïîëíåíî ÷èñëåííîå èññëåäîâàíèå ìíîãîñî-

ëèòîííûõ ðåøåíèé íåëèíåéíîãî óðàâíåíèÿ Øðåäèíãå-

ðà ñ ñàìîôîêóñèðyþùåé íåëèíåéíîñòüþ, äèññèïàöèåé

è íàêà÷êîé, èìåþùåãî ðÿä ïðèëîæåíèé â ìîäåëÿõ íåëè-

íåéíîé îïòèêè è ôèçèêè êîíäåíñèðîâàííûõ ñîñòîÿíèé.

Â ðåçóëüòàòå ÷èñëåííîãî èññëåäîâàíèÿ íàéäåíû ðåøå-

íèÿ, ïðåäñòàâëÿþùèå ñîáîé (óñòîé÷èâûå è íåóñòîé÷è-

âûå) ñâÿçàííûå ñîñòîÿíèÿ äâóõ è áîëåå îäèíî÷íûõ ñî-

ëèòîíîâ. Ïðåäñòàâëåíà ñõåìà ÷èñëåííîãî àíàëèçà óêà-

çàííûõ ðåøåíèé, âêëþ÷àþùàÿ àëãîðèòì ïðîäîëæåíèÿ

ðåøåíèÿ ïî ïàðàìåòðó ÷åðåç òî÷êè ïîâîðîòà. Äåìîí-

ñòðèðóþòñÿ ÷èñëåííûå ðåçóëüòàòû, ïîëó÷åííûå äëÿ

ñëó÷àåâ ïðÿìîé (âíåøíåé) è ïàðàìåòðè÷åñêîé íàêà÷êè.
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rector Professor A. Belushkin handed the I. Frank Diplomas

to the scholarship holders of 2004, young scientists E. Er-

makova, V. Budnarchuk, and V. Yudin.

FLNP Chief Engineer V. Ananiev spoke in his opening

address about the history of the development and work-out

of the IBR-2 reactor and introduced the guests of the semi-

nar: specialists from NIKIET Chief Designer Yu. Cherka-

shov, Chief Engineer P. Fakeev, Chief Technologist S. Oni-

shchenko, Group Leader I. Tretiakov, Leading Researcher

V. Smirnov, Senior Researcher V. Lomidze, V. Sizarev; De-

partment Leader M. Vorontsov (Ministry of Atomic Ener-

gy) and Chief Researcher of A. Bochvar VNIINM

I. Golovnin.

The presentation by Doctor E. Shabalin was dedicated

to the history of the development of the movable reflectors

and cold moderators at the IBR-2 reactor. It was rich in con-

text and lively humour. Chief of the laboratory sector Pro-

fessor A. Balagurov made a report «Neutron diffraction at

the IBR-2 reactor». He spoke about the unique parameters

of the reactor and their role in the development of con-

densed matter physics at the Laboratory.

In the afternoon an excursion to the IBR-2 reactor was

organized for the seminar participants. A new movable re-

flector for the modernized reactor had just been placed in

the reactor building.

Laboratory of Information Technologies

In the framework of the Agreement on Cooperation,

concluded between JINR and the University of Cape Town

(South Africa), a class of multisoliton solutions of damped

driven nonlinear Schrödinger equation with a self-fousing

type of nonlinearity has been studied. This equation arises in

different models of condensed matter physics and nonlinear

optics. It is shown that two or more damped driven solitons

can form bound states (stable and unstable). A continuation

scheme for numerical analysis of multisoliton complexes is

presented. Numerical results for cases of the parametrical

driving and the external driving are demonstrated.

Zemlyanaya E. V. and Barashenkov I. V. Submitted to

«Mathematical Modelling», 2004.

An effective algorithm for computing cohomologies of

algebras and Lie superalgebras has been developed at LIT.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Çåìëÿíàÿ Å. Â., Áàðàøåíêîâ È. Â. Íàïðàâëåíî â æóðíàë

«Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå», 2004.

Â ËÈÒ ðàçðàáîòàí è ðåàëèçîâàí ýôôåêòèâíûé àëãî-

ðèòì âû÷èñëåíèÿ êîãîìîëîãèé àëãåáð è ñóïåðàëãåáð

Ëè. Äóàëüíûå êîíñòðóêöèè, íàçûâàåìûå ãîìîëîãèÿìè è

êîãîìîëîãèÿìè, ÿâëÿþòñÿ îñíîâíûì èíñòðóìåíòîì èñ-

ñëåäîâàíèÿ ðàçëè÷íûõ ìàòåìàòè÷åñêèõ è ôèçè÷åñêèõ

ìîäåëåé ìåòîäàìè àëãåáðàè÷åñêîé òîïîëîãèè. Òåîðèè

(êî)ãîìîëîãèé äàþò öåííóþ èíôîðìàöèþ îá îñîáåííî-

ñòÿõ ñòðîåíèÿ èçó÷àåìûõ ñ èõ ïîìîùüþ ìàòåìàòè÷å-

ñêèõ èëè ôèçè÷åñêèõ ñòðóêòóð. Íàïðèìåð, â ñëó÷àå (ñó-

ïåð)àëãåáðû Ëè ñ ïîìîùüþ êîãîìîëîãèé èçó÷àþòñÿ

öåíòðàëüíûå ðàñøèðåíèÿ, äåôîðìàöèè, âíåøíèå äèô-

ôåðåíöèðîâàíèÿ è ò. ä.

Òðóäíîñòü âû÷èñëåíèÿ êîãîìîëîãèé âûòåêàåò èç

î÷åíü âûñîêèõ ðàçìåðíîñòåé ïðîñòðàíñòâ, âõîäÿùèõ â

êîöåïíîé êîìïëåêñ, îïðåäåëÿþùèé êîãîìîëîãèè. Äëÿ

ïðåîäîëåíèÿ ýòîé òðóäíîñòè ïðåäëîæåí àëãîðèòì,

îñíîâàííûé íà ñëåäóþùèõ äâóõ èäåÿõ:

1) ðàñùåïëåíèå ïîëíîãî êîìïëåêñà íà ìèíèìàëü-

íûå ïîäêîìïëåêñû. Ìîæíî ïîêàçàòü, ÷òî åñëè T — âðå-

ìÿ, òðåáóåìîå äëÿ âû÷èñëåíèé â ïîëíîì êîìïëåêñå, òî

åãî ðàñùåïëåíèå íà N ïîäêîìïëåêñîâ óìåíüøàåò âðåìÿ

äî âåëè÷èíû, ïðèáëèçèòåëüíî ðàâíîé T N/ 2;

2) çàìåíà àðèôìåòèêè ðàöèîíàëüíûõ Q èëè öåëûõ Z

÷èñåë ãîðàçäî áîëåå ýôôåêòèâíîé àðèôìåòèêîé ìîäó-

ëÿðíûõ ïîëåé è èñïîëüçîâàíèå íåðàâåíñòâà

dim ( ) dim ( )H H QpF � äëÿ ðàçìåðíîñòåé êîãîìîëîãèé

H íàä ïðîèçâîëüíûì ìîäóëÿðíûì ïîëåì F p Z Z
 /� è

íàä Q. Ýòî íåðàâåíñòâî (âûâîäèìîå èç òåîðåìû îá óíè-

âåðñàëüíûõ êîýôôèöèåíòàõ) ïîçâîëÿåò, ñ ïîìîùüþ âû-

÷èñëåíèé íàä ïðîèçâîëüíûì ïîëåì F p , áûñòðî íàéòè òå

(îáû÷íî ðåäêèå) ïîäêîìïëåêñû, äëÿ êîòîðûõ

dim ( )H pF �0, è çàòåì ïðîâåñòè ïîëíûå âû÷èñëåíèÿ

íàä Q âíóòðè ýòèõ ïîäêîìïëåêñîâ. Ïðåèìóùåñòâî çàìå-

íû êîýôôèöèåíòîâ îïðåäåëÿåòñÿ òåì, ÷òî âû÷èñëåíèå

êîãîìîëîãèé íàä Q èëè Z èìååò ýêñïîíåíöèàëüíóþ

ñëîæíîñòü, à íàä F p — âñåãî ëèøü êóáè÷åñêóþ.

Ðåàëèçàöèÿ àëãîðèòìà íà ÿçûêå Cè ïîçâîëèëà âû÷è-

ñëèòü íåêîòîðûå íîâûå êîãîìîëîãèè ñóïåðàëãåáð Ëè ñ

àíòèñêîáêîé, ò. å. ñóïåðàëãåáð Ëè âåêòîðíûõ ïîëåé, ñî-

õðàíÿþùèõ íå÷åòíóþ âåðñèþ ñèìïëåêòè÷åñêîé ñòðóê-

òóðû. Òàêèå ñóïåðàëãåáðû, ÿâëÿÿñü ñóïåðàíàëîãàìè àë-

ãåáð Ëè ãàìèëüòîíîâûõ âåêòîðíûõ ïîëåé, èãðàþò ñóùå-
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The dual constructions called homology and cohomology

are the main tools for the investigation of different mathe-

matical objects and physical models by means of algebraic

topology. (Co)homological theory gives valuable informa-

tion about «topological» peculiarities in the construction of

the mathematical or physical structures studied with their

help. For example, in the case of Lie (super)algebra, using

corresponding cohomology, one can study central exten-

sions, deformations, external derivations, etc.

The main difficulty in computing cohomology comes

from very high dimensions of the spaces included in the

co-chain complex defining the cohomologies. In order to

overcome this difficulty, an algorithm has been proposed

which is based on two following ideas:

1) splitting the whole complex into minimal sub-com-

plexes. One can demonstrate that, if T is the computation

time for the whole complex, the partition of the complex

into N sub-complexes reduces the computation time roughly

to the value T N/ 2;

2) replacing the arithmetic of rational numbers Q or in-

tegers Z by a much more effective arithmetic of a modular

field and use the inequality dim ( ) dim ( )H H QpF � for the

dimensions of cohomology H over any modular field

F p Z Z
 /� and over Q. This inequality (deduced from the

universal coefficient theorem) allows one, by computing

over arbitrary field F p , to find quickly those (usually rare)

sub-complexes for whichdim ( )H pF �0 and then carry out

full computation over Q inside the sub-complexes. The ad-

vantage of such a replacement of coefficients is that the

computation of cohomology has exponential complexity

over Q or Z and only cubic complexity over F p .

Implementation of the algorithm in the C language has

allowed computation of some new cohomology classes for

the Lie superalgebra of special (divergence free) vector

fields preserving the odd version of a symplectic structure.

Such superalgebras, being supercounterparts of the Lie al-

gebras of Hamiltonian vector fields, are vital in the Batalin–

Vilkovisky formalism for quantizing gauge theories.

Kornyak V. V. // Programming. 2004. No. 3.

Report «Inverse problem for two-dimensional discrete

Schrodinger equation» was delivered at the IX International

Workshop on Advanced Computing and Analysis Tech-

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



ñòâåííóþ ðîëü â ôîðìàëèçìå Áàòàëèíà–Âèëêîâûññêîãî

êâàíòîâàíèÿ êàëèáðîâî÷íûõ òåîðèé.

Êîðíÿê Â. Â. // Ïðîãðàììèðîâàíèå. 2004. ¹ 3.

Íà ìåæäóíàðîäíîì ðàáî÷åì ñîâåùàíèè «The IX In-

ternational Workshop on Advanced Computing and Analy-

sis Techniques in Physics Research (ACAT03)», ïðîõîäèâ-

øåì 1–5 äåêàáðÿ 2003 ã. â ãîðîäå Öóêóáå (ßïîíèÿ), áûë

ïðåäñòàâëåí äîêëàä «Âîññòàíîâëåíèå ïîòåíöèàëà äëÿ

äâóìåðíîãî äèñêðåòíîãî óðàâíåíèÿ Øðåäèíãåðà».

Äëÿ äâóìåðíîãî äèñêðåòíîãî óðàâíåíèÿ Øðåäèíãå-

ðà ðàññìàòðèâàåòñÿ êðàåâàÿ çàäà÷à â ïðÿìîóãîëüíèêå

(M, N) ñ íóëåâûìè ãðàíè÷íûìè óñëîâèÿìè. Óñòàíîâëå-

íî [1], ÷òî îáðàòíàÿ çàäà÷à ñâîäèòñÿ ê âîññòàíîâëåíèþ

ñèììåòðè÷íîé ïÿòèäèàãîíàëüíîé ìàòðèöû C ïî çàäàí-

íîìó ñïåêòðó è çàäàííûì ïåðâûì k M N( , ), 1� �k N ,

êîìïîíåíòàì äëÿ êàæäîãî áàçèñíîãî ñîáñòâåííîãî âåê-

òîðà. Èñêîìàÿ âîçìóùåííàÿ ñèììåòðè÷íàÿ ïÿòèäèàãî-

íàëüíàÿ ìàòðèöà C ñîîòâåòñòâóåò äâóìåðíîìó äèñêðåò-

íîìó óðàâíåíèþ Øðåäèíãåðà ñ íåëîêàëüíûì ïÿòèòî-

÷å÷íûì ïîòåíöèàëîì. Ïîëó÷åíû [1] ïðîñòûå

ðåêóððåíòíûå ôîðìóëû äëÿ âû÷èñëåíèÿ èñêîìîé ìà-

òðèöû ïî çàäàííîìó ñïåêòðó è ïåðâûì N êîìïîíåíòàì

áàçèñíûõ ñîáñòâåííûõ âåêòîðîâ. Íî ëèøü k èç íèõ ìî-

ãóò áûòü çàäàíû ïðîèçâîëüíî. Ìàòðèöà C èìååò ëàêóíó

ìåæäó âòîðîé è (N 1)-é âåðõíèìè äèàãîíàëÿìè. Â ðå-

çóëüòàòå ïåðâûå N êîìïîíåíò áàçèñíûõ ñîáñòâåííûõ

âåêòîðîâ äîëæíû óäîâëåòâîðÿòü ( ) ( )N M� �1 12 äîïîë-

íèòåëüíûì óñëîâèÿì. Êðîìå òîãî, îíè äîëæíû óäîâëå-

òâîðÿòü N óñëîâèÿì ñîâìåñòíîñòè. Ýëåìåíòû ìàòðèöû

C âìåñòå ñ «íåäîñòàþùèìè» ( )N k� êîìïîíåíòàìè ìî-

ãóò áûòü îïðåäåëåíû èç ðåøåíèÿ ñèñòåìû ïîëèíîìè-

àëüíûõ óðàâíåíèé, âêëþ÷àþùåé äîïîëíèòåëüíûå óñëî-

âèÿ, óñëîâèÿ ñîâìåñòíîñòè, óñëîâèÿ îðòîíîðìàëüíîñòè

è ñîîòíîøåíèÿ, îïðåäåëÿþùèå ýëåìåíòû èñêîìîé ìà-

òðèöû êàê ôóíêöèè ñïåêòðàëüíûõ äàííûõ. Ïîñòàíîâêó

îáðàòíîé çàäà÷è óäàëîñü ïðîÿñíèòü äî êîíöà â ïðîöåññå

êîíêðåòíûõ âû÷èñëåíèé. Âûâîä è ðåøåíèå ãðîìîçäêèõ

ïîëèíîìèàëüíûõ ñèñòåì ïðîâîäèëèñü â ËÈÒ íà

SPP2000 ñ èñïîëüçîâàíèåì REDUCE 3.6. Ïîñòðîåííûé

àëãîðèòì áûë èñïîëüçîâàí äëÿ îïðåäåëåíèÿ äåôåêòîâ â

ýëåìåíòàõ äâóìåðíûõ ìàññèâîâ òóííåëüíûõ ïåðåõîäîâ

[2]. Èññëåäîâàíà òàêæå îáðàòíàÿ çàäà÷à, êîãäà ñîõðàíÿ-

åòñÿ ñèììåòðèÿ ñîáñòâåííûõ âåêòîðîâ. Ïðè òàêîé ñèì-

ìåòðèè äèñêðåòíûå ñîáñòâåííûå ôóíêöèè ìîãóò áûòü

ïðîäîëæåíû íà âñþ ïëîñêîñòü ñ ñîõðàíåíèåì «ãëàäêî-

12

niques in Physics Research (ACAT03), 1–5 December,

Tsukuba, Japan.

The boundary-value problem in a rectangle (M, N) with

zero boundary conditions was considered for a two-dimen-

sional discrete Schrödinger equation. It has been shown [1]

that the inverse problem is reduced to reconstruction of a

symmetric five-diagonal C matrix with a predetermined

spectrum and the first k M N( , ), 1� �k N components for

each basic eigenvector. The desired symmetric disturbed

five-diagonal matrix corresponds to the discrete

Schrodinger equation with a nonlocal five-point potential.

Simple recurrent formulae have been obtained for recon-

struction of the symmetric five-diagonal matrix from the

predetermined spectrum and the first N components of basic

eigenvectors [1], but only k of them can be given arbitrary.

The C matrix has a lacuna between the second and (N 1)th

upper diagonals. Thus, the first N components of the basic

eigenvectors must satisfy ( ) ( )N M� �1 12 additional condi-

tions. Besides, the N conditions of compatibility must be

fulfilled. The C-matrix elements together with the «lack-

ing» ( )N k� components can be determined by solving a

system of the polynomial equations including compatibility

conditions and orthonormality conditions coupled with the

relations determining elements of the desired matrix by

eigenvalues and components of basic eigenvectors. The for-

mulation of the problem was finally clarified in the process

of specific calculations. Deriving and solving the huge poly-

nomial systems have been performed at LIT on SPP2000 by

using CAS REDUCE 3.6. The developed algorithm was

used in searching for defects in the elements of the 2D ar-

rays of tunnel junctions [2]. The inverse problem was also

discussed for the case when the symmetry of basic eigen-

vectors is preserved. With such a symmetry the discrete

eigenfunctions can be extended over the whole plain, which

is very important for applications. However, the symmetry

of basic eigenvectors leads to the symmetry of the required

matrix with respect to both diagonals (persymmetry). Thus,

the arbitrary eigenvalues can not be predetermined. In the

general case, a persymmetric nine-diagonal matrix, corre-

sponding to a nine-point nonlocal potential, can be con-

structed on the given disturbed spectrum and the prescribed

symmetry of basic eigenvectors. The problem is reduced

again to the solving of the polynomial system, part of some

additional conditions, orthonormality conditions, and com-
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ñòè», ÷òî âàæíî äëÿ ïðèëîæåíèé. Ñèììåòðèÿ áàçèñíûõ

ñîáñòâåííûõ âåêòîðîâ âåäåò ê ñèììåòðèè èñêîìîé ìà-

òðèöû îòíîñèòåëüíî îáåèõ äèàãîíàëåé (ïåðñèììåòðèÿ).

Â ðåçóëüòàòå, íåëüçÿ çàäàâàòü ïðîèçâîëüíûå ñîáñòâåí-

íûå çíà÷åíèÿ. Â îáùåì ñëó÷àå ïî çàäàííîìó ïðîèçâîëü-

íî âîçìóùåííîìó ñïåêòðó è ïðåäïèñàííûì óñëîâèÿì

ñèììåòðèè áàçèñíûõ ñîáñòâåííûõ âåêòîðîâ ìîæåò áûòü

ïîñòðîåíà ïåðñèììåòðè÷íàÿ äåâÿòèäèàãîíàëüíàÿ ìà-

òðèöà, ñîîòâåòñòâóþùàÿ íåëîêàëüíîìó äåâÿòèòî÷å÷íî-

ìó ïîòåíöèàëó. Çàäà÷à îïÿòü ñâîäèòñÿ ê ðåøåíèþ ïîëè-

íîìèàëüíîé ñèñòåìû. Ïðè ýòîì ÷àñòü äîïîëíèòåëüíûõ

óñëîâèé, óñëîâèé îðòîíîðìàëüíîñòè è óñëîâèÿ ñî-

âìåñòíîñòè çàìåíÿþòñÿ óñëîâèÿìè ñèììåòðèè.

1. Áîáûëåâà Ë. Â., Ñåðäþêîâà Ñ. È. // ÆÂÌ è ÌÔ. 2002.

Ò. 42, ¹ 1. Ñ. 3–10.

2. Serdyukova S. I. // Proc. of the Intern. Workshop «Com-

puter Algebra and its Application to Physics». Dubna, 2001.

3. Serdyukova S. I. // Proc. of the Intern. Workshop «The IX

International Workshop on Advanced Computing and Analysis

Techniques in Physics Research (ACAT03)». To be published.

Â ËÈÒ ïðîâåäåíî ÷èñëåííîå ìîäåëèðîâàíèå ñòàòè-

÷åñêèõ âèõðåé â äëèííîì äæîçåôñîíîâñêîì êîíòàêòå,

øèðèíà êîòîðîãî ìåíÿåòñÿ ïî ýêñïîíåíöèàëüíîìó

çàêîíó.

Èçìåíåíèå øèðèíû êîíòàêòà ïðèâîäèò ê ïåðåðàñ-

ïðåäåëåíèþ ìàãíèòíîãî ïîòîêà â ñðàâíåíèè ñî ñëó÷àåì

ëèíåéíîé îäíîìåðíîé ìîäåëè. Ïîäðîáíî èññëåäóåòñÿ

âëèÿíèå ïàðàìåòðîâ ìîäåëè è, â ÷àñòíîñòè, ïàðàìåòðà

ôîðìû íà óñòîé÷èâîñòü ñîñòîÿíèé ìàãíèòíîãî ïîòîêà.

×èñëåííûì ïóòåì ïîñòðîåíû çàâèñèìîñòè êðèòè÷åñêî-

ãî òîêà îò âíåøíåãî ìàãíèòíîãî ïîëÿ.

Ñåìåðäæèåâà Å. Ã., Áîÿäæèåâ Ò. Ë., Øóêðèíîâ Þ. Ì.

Ïðèíÿòî ê îïóáëèêîâàíèþ â æóðíàëå «Ôèçèêà íèçêèõ òåìïå-

ðàòóð».

Ðàññìîòðåíà ñàìîñîãëàñîâàííàÿ ñèñòåìà âçàèìî-

äåéñòâóþùèõ ñêàëÿðíûõ è ñïèíîðíûõ ïîëåé â ðàìêàõ

êîñìîëîãè÷åñêîé ìîäåëè òèïà Áèàíêè-I (BI-ìîäåëè),

çàïîëíåííîé èäåàëüíîé æèäêîñòüþ. Ëàãðàíæèàí âçàè-

ìîäåéñòâèÿ âûáðàí â âèäå L Fint ,
, /
 �� ��
� 2. Çäåñü F

ÿâëÿåòñÿ ñòåïåííîé èëè òðèãîíîìåòðè÷åñêîé ôóíêöèåé

èíâàðèàíòîâ I è/èëè J, êîòîðûå ïîñòðîåíû èç áèëèíåé-

íûõ ñïèíîðíûõ ôîðì S 
 �� è P i
 �� �5 . Ïîëó÷åíû

ñàìîñîãëàñîâàííûå ðåøåíèÿ äëÿ ñïèíîðíîãî, ñêàëÿðíî-
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patibility conditions, being replaced by the symmetry con-

ditions.

1. Bobyleva L. V., Serdyukova S. I. // Zh. Vychisl. Mat. i Mat.

Fiz. 2002. V. 42, No. 1. P. 3–10 (in Russian)

2. Serdyukova S. I. // Proc. of the Intern. Workshop «Com-

puter Algebra and its Application to Physics». Dubna, 2001.

3. Serdyukova S. I. // Proc. of the Intern. Workshop «The IX

International Workshop on Advanced Computing and Analysis

Techniques in Physics Research (ACAT03)». To be published.

The numerical calculations of the static vortex structure

and the critical curves in exponentially shaped long Joseph-

son junctions have been performed at LIT.

The changing of the width leads to the redistribution of

the magnetic flux in the junction in comparison with the

case of the linear one-dimensional model. The influence of

the model parameters, and particularly the form parameter

on the stability of the magnetic flux bound states was stud-

ied in detail. A dependence of the critical current on the ex-

ternal magnetic field was obtained numerically.

Semerdjieva E. G., Boyadjiev T. L., Shukrinov Yu. M. Submit-

ted to «Low Temperature Physics» (in Russian).

A self-consistent system of interacting spinor and

scalar fields has been investigated within a Bianchi type-I

(BI) cosmological model filled with perfect fluid. The inter-

acting term in the Lagrangian is chosen in the form of deriv-

ative coupling, i.e., L Fint ,
, /
 �� ��
� 2. Here F is a power

or trigonometric function of the invariants I and/or J con-

structed from bilinear spinor forms S 
 �� and P i
 �� �5 .

Self-consistent solutions to the spinor, scalar, and BI gravi-

tational field equations were obtained. The problems of ini-

tial singularity and asymptotically isotropization process of

the initially anisotropic space-time were studied. The role of

the cosmological constant (� term) in the evolution of a BI

universe was investigated. It is shown that a positive � gen-

erates an oscillatory mode of expansion of the BI model,

whereas, if F in L int is taken to be a trigonometric function

of its arguments, there exists a non-exponential mode of

evolution even with a negative �. It is also shown that for a

suitable choice of problem parameters the present model al-

lows regular solutions without a broken dominant energy

condition.

Saha B., Boyadjiev T. Submitted to «Phys. Rev. D»

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



ãî è BI ãðàâèòàöèîííîãî ïîëåé. Èçó÷åíà ïðîáëåìà íà-

÷àëüíîé ñèíãóëÿðíîñòè, à òàêæå ïðîöåññ àñèìïòîòè÷å-

ñêîé èçîòðîïèçàöèè èçíà÷àëüíî àíèçîòðîïíîãî ïðî-

ñòðàíñòâà-âðåìåíè. Ðàññìîòðåíà ðîëü êîñìîëîãè÷åñêîé

ïîñòîÿííîé (�-÷ëåí) ïðè ýâîëþöèè BI-Âñåëåííîé. Äå-

ìîíñòðèðóåòñÿ, ÷òî ïîëîæèòåëüíûå çíà÷åíèÿ � ïîðî-

æäàþò îñöèëëèðóþùèå ðåæèìû ðàñøèðåíèÿ BI-ìîäå-

ëè. Åñëè F åñòü òðèãîíîìåòðè÷åñêàÿ ôóíêöèÿ àðãóìåí-

òîâ, òî ñóùåñòâóþò íåýêñïîíåíöèàëüíûå ðåøåíèÿ äàæå

ïðè îòðèöàòåëüíûõ �. Ïîêàçàíî òàêæå, ÷òî ïðè ïîäõî-

äÿùåì âûáîðå ïàðàìåòðîâ íàñòîÿùàÿ ìîäåëü äîïóñêàåò

ðåãóëÿðíûå ðåøåíèÿ áåç íàðóøåíèÿ óñëîâèÿ ýíåðãîäî-

ìèíàíòíîñòè â òåîðåìå Õîóêèíãà–Ïåíðîóçà.

Ñàõà Á., Áîÿäæèåâ Ò. Ë. Íàïðàâëåíî â æóðíàë «Phys.

Rev. D».

Ó÷åáíî-íàó÷íûé öåíòð

Ñ 18 ïî 30 ÿíâàðÿ 12 øêîëüíèêîâ âûïóñêíûõ êëàñ-

ñîâ èç Ïîëüøè (Ïîçíàíü, Ëåøíî, Ëþáëèí, Ñâèíîóñòüå)

è èõ ó÷èòåëÿ ïî ôèçèêå áûëè ãîñòÿìè Ó÷åáíî-íàó÷íîãî

öåíòðà ÎÈßÈ. Ïîåçäêà áûëà îðãàíèçîâàíà â ðàìêàõ

ïðîãðàììû «Áîãîëþáîâ–Èíôåëüä» äëÿ ïîáåäèòåëåé è

ïðèçåðîâ ðàçëè÷íûõ êîíêóðñîâ ïî ôèçèêå ñðåäè ó÷à-

ùèõñÿ.

Â Äóáíå äëÿ ðåáÿò áûëà ïîäãîòîâëåíà ñïåöèàëüíàÿ

îáðàçîâàòåëüíàÿ ïðîãðàììà, âêëþ÷àþùàÿ êàê ëåêöèè

ïî ôèçèêå, òàê è ëàáîðàòîðíûå ðàáîòû ñïåöèàëèçèðî-

âàííîãî ôèçè÷åñêîãî ïðàêòèêóìà äëÿ øêîëüíèêîâ â

ÓÍÖ ïîä ðóêîâîäñòâîì ñîòðóäíèêà ÓÍÖ È. À. Ëîìà-

÷åíêîâà. Â ñâîáîäíîå îò çàíÿòèé âðåìÿ îíè èìåëè âîç-

ìîæíîñòü ïîðàáîòàòü â êîìïüþòåðíûõ êëàññàõ ÓÍÖ.

Ïðîãðàììîé ïðåáûâàíèÿ áûëè ïðåäóñìîòðåíû ýêñ-

êóðñèè â ëàáîðàòîðèè Èíñòèòóòà. Ï. Ò. Øèøëÿííèêîâ

(ËßÏ) ðàññêàçàë î ðàáîòå ôàçîòðîíà, Ã. Â. Ìèöûí

(ËßÏ) — î ìåäèöèíñêèõ ïó÷êàõ, È. Íàòêàíåö (ËÍÔ)

ïðîäåìîíñòðèðîâàë äåéñòâóþùóþ ìîäåëü ÈÁÐ-2 è ðàñ-

ñêàçàë îá èññëåäîâàíèÿõ, âåäóùèõñÿ â ËÍÔ,

Ò. À. Ñòðèæ (ËÈÒ) ïðîâåëà ýêñêóðñèþ ïî Ëàáîðàòîðèè

èíôîðìàöèîííûõ òåõíîëîãèé è ðàññêàçàëà îá èñòîðèè

åå ñîçäàíèÿ è ðàçâèòèÿ. Ñ ÓÍÖ øêîëüíèêîâ ïîçíàêîìè-

ëà Ñ. Ï. Èâàíîâà.

Äëÿ øêîëüíèêîâ áûëè ïðî÷èòàíû ëåêöèè: îá ó÷à-

ñòèè ïîëüñêèõ ó÷åíûõ â èññëåäîâàíèÿõ, ïðîâîäèìûõ â

ËßÐ (Ã. Êàìèíñêè); îá èññëåäîâàíèÿõ, âåäóùèõñÿ â

ËÈÒ (À. Ïîëÿíñêè).
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University Centre

On 18–30 January, 12 Polish senior pupils and their

teachers visited the JINR University Centre (the UC). They

came from the cities of Leszno, Lublin, Poznan, and

Swinoujscie. The visit was organized within the Bogoli-

ubov–Infeld programme; its participants were the winners

of different school contests in physics.

First, the guests were informed about the UC’s activi-

ties. A special educational programme had been prepared

for them. It included both lectures on physics and the UC’s

special physics practical training for secondary school stu-

dents under the supervision of a UC’s lecturer I. A. Lo-

machenkov. In their free time, the students had an opportu-

nity to work in the UC’s computer classrooms.

The programme of the visit included excursions to the

Institute’s Laboratories. P. T. Shishlyannikov (Laboratory

of Nuclear Problems) told the guests about the functioning

of the phasotron; G. V. Mitsyn (Laboratory of Nuclear Prob-

lems) spoke about the medical beams; I. Natkaniec (Labora-

tory of Neutron Physics) showed a working model of the

IBR-2 pulsed reactor to them and took them around the re-

actor hall; and T. A. Strizh lead them around the Laboratory

of Information Technologies and told them about the estab-

lishment and development of the Laboratory. S. P. Ivanova

showed the UC to the students.

The following lectures were given to the visitors:

• G. Kaminski spoke about the participation of Polish sci-

entists in research at the Laboratory of Nuclear Reactions;

• A. Polanski spoke about the research at the Laboratory of

Information Technologies;

The students took part in the round-table discussions

with the «Dubna» Lyceum students of their age. The diverse

programme of the visit included excursions to the historic

and culture sights of Moscow and Sergiyev Possad.

The UC held its first special seminar attended by

physics school teachers from Poland and Dubna and the UC

representatives. The UC Director S. P. Ivanova spoke at the

seminar about the UC’s activity aimed at attracting se-

condary school students to studying physics on the basis of

the UC’s curriculum. I. A. Lomachenkov shared his experi-

ence of teaching physics to secondary school students and

told the seminar participants about the laboratory practical

training courses developed at the UC. In 2003, a UC-based

optional course of physics for school students started its reg-

ular work. The main tasks of the course are the following:
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Ðåáÿòà ïðèíÿëè ó÷àñòèå â äèñêóññèÿõ êðóãëîãî ñòî-

ëà ñî ñâåðñòíèêàìè èç ëèöåÿ «Äóáíà». Â íàñûùåííîé

ïðîãðàììå áûëî âûäåëåíî âðåìÿ äëÿ ïîåçäêè ïî èñòî-

ðè÷åñêèì è êóëüòóðíûì ìåñòàì Ìîñêâû è Ñåðãèåâà Ïî-

ñàäà.

Âïåðâûå â ÓÍÖ ñîñòîÿëñÿ ñïåöèàëüíûé ñåìèíàð, â

êîòîðîì ó÷àñòâîâàëè ó÷èòåëÿ ôèçèêè èç Ïîëüøè, øêîë

Äóáíû è ïðåäñòàâèòåëè ÓÍÖ. Íà ñåìèíàðå âûñòóïèëà

äèðåêòîð ÓÍÖ Ñ. Ï. Èâàíîâà, ðàññêàçàâøàÿ î äåÿòåëü-

íîñòè ÓÍÖ ïî ïðèâëå÷åíèþ øêîëüíèêîâ ê çàíÿòèÿì ïî

ôèçèêå íà áàçå ñîçäàííîãî ïðàêòèêóìà. È. À. Ëîìà÷åí-

êîâ ïîäåëèëñÿ îïûòîì ïðåïîäàâàíèÿ ôèçèêè ñòàðøèì

øêîëüíèêàì è ðàññêàçàë î ëàáîðàòîðíûõ ðàáîòàõ, ïîä-

ãîòîâëåííûõ â ÓÍÖ.

Â 2003 ã. íà÷àëàñü ðåãóëÿðíàÿ ðàáîòà ôèçè÷åñêîãî

ôàêóëüòàòèâà äëÿ øêîëüíèêîâ íà áàçå Ó÷åáíî-íàó÷íîãî

öåíòðà ÎÈßÈ. Îñíîâíûìè öåëÿìè è çàäà÷àìè ýòîãî ôà-

êóëüòàòèâà ÿâëÿþòñÿ:

• îêàçàíèå ñîäåéñòâèÿ ñòàðøåêëàññíèêàì â ïîëó÷åíèè

äîïîëíèòåëüíûõ çíàíèé â îáëàñòè ôèçèêè;

• ðàçðàáîòêà ìåòîäèê è ïðîâåäåíèå ïðàêòè÷åñêèõ ðàáîò

ïî áàçèñíûì ðàçäåëàì îáùåãî êóðñà ôèçèêè;

• îáó÷åíèå ó÷àùèõñÿ ìåòîäàì ïðîâåäåíèÿ ôèçè÷åñêèõ

èçìåðåíèé, à òàêæå îâëàäåíèå èìè ïðèåìàìè êîð-

ðåêòíîãî ó÷åòà ïîãðåøíîñòåé èçìåðåíèé;

• ðàçâèòèå è âíåäðåíèå ýëåìåíòîâ èññëåäîâàòåëüñêîé

ðàáîòû â ïðàêòè÷åñêóþ äåÿòåëüíîñòü ó÷àùèõñÿ.

Ôàêóëüòàòèâ âåäåòñÿ íà áàçå ñïåöèàëüíîé ëàáîðà-

òîðèè, îáîðóäîâàííîé â ÓÍÖ, ãäå âûïîëíÿþòñÿ ïðàêòè-

÷åñêèå çàíÿòèÿ ïî ðàçäåëàì: ìåõàíèêà, îïòèêà, ìîëåêó-

ëÿðíàÿ ôèçèêà, òåðìîäèíàìèêà, ýëåêòðè÷åñòâî è ìàãíå-

òèçì.

Î ìåòîäèêå ïðåïîäàâàíèÿ ôèçèêè â øêîëàõ Ïîëüøè

ðàññêàçàëà ó÷èòåëü ëèöåÿ è ãëàâíûé ìåòîäèñò ïî ôèçèêå

ã. Ïîçíàíü Ý. Ñòðóãàëà. Ñîñòîÿëñÿ èíòåðåñíûé è îáîþ-

äîïîëåçíûé îáìåí ìíåíèÿìè ìåæäó ïðåïîäàâàòåëÿìè.

Áûëî ïðèíÿòî ðåøåíèå î ðàçðàáîòêå îáùåãî ôèçè÷åñêî-

ãî ïðîåêòà äëÿ ïîääåðæàíèÿ è ðàçâèòèÿ ó ïîëüñêèõ

øêîëüíèêîâ è øêîëüíèêîâ Äóáíû èíòåðåñà ê ôèçèêå è

äëÿ èõ äàëüíåéøåãî îáùåíèÿ.
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• to help secondary school students to obtain additional

knowledge of physics;

• to develop methodology and practical training in the basic

chapters of general physics;

• to teach students a course of measurement techniques in

physics and correct estimation of measurement errors;

• to develop and introduce elements of research into the

practical training for students.

The course is based on a UC’s specially equipped labo-

ratory, where practical training is performed in mechanics,

optics, molecular physics, thermodynamics, electricity, and

magnetism.

The lyceum teacher and methodologist Ewa Strugala

spoke about the methodology of teaching physics at Polish

schools. The teachers exchanged their interesting and mutu-

ally useful professional experience.

To maintain and develop the interest in physics among

students of Dubna and Poland and to promote contacts be-

tween them, it was decided to prepare a joint project in

physics by the two sides.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Äóáíà, ÿíâàðü.

Øêîëüíèêè ëèöååâ Ïîëüøè,

ãîñòè ÓÍÖ ÎÈßÈ,

íà ýêñêóðñèè â Ëàáîðàòîðèè

ÿäåðíûõ ðåàêöèé

èì. Ã. Í. Ôëåðîâà

Dubna, January.

Lyceum students from

Poland — guests at the JINR

UC — are having an excursion

at the Flerov Laboratory

of Nuclear Reactions



Ïîñëå âîçâðàùåíèÿ â Ïîëüøó øêîëüíèêè ïðèíÿëè

ó÷àñòèå â äíå ôèçèêè, îðãàíèçîâàííîì â Óíèâåðñèòåòå

èì. À. Ìèöêåâè÷à (Ïîçíàíü) ïî èíèöèàòèâå ïðîôåññîðà

Â. Íàâðîöèêà. Â ïðàçäíè÷íûõ ìåðîïðèÿòèÿõ ó÷àñòâîâà-

ëè ãåíåðàëüíûé êîíñóë ÐÔ â ã. Ïîçíàíü À. Í. ßêîâåíêî,

ðóêîâîäèòåëè óíèâåðñèòåòà è ôèçè÷åñêîãî ôàêóëüòåòà.

Âûñòóïàþùèå îòìåòèëè õîðîøóþ îðãàíèçàöèþ ïðåáû-

âàíèÿ â Äóáíå è îêàçàííûé èì òåïëûé ïðèåì, îñîáî

îöåíèâ íàó÷íóþ ÷àñòü âèçèòà. Ñ ëåêöèÿìè íà äíå ôèçè-

êè âûñòóïèë è ñîòðóäíèê ÓÍÖ È. À. Ëîìà÷åíêîâ, ïðè-

ãëàøåííûé â Ïîçíàíü ñïåöèàëüíî äëÿ ó÷àñòèÿ â ýòèõ

ìåðîïðèÿòèÿõ.

Ïî èòîãàì ïðåáûâàíèÿ â Äóáíå äåëåãàöèÿ ïîëüñêèõ

ó÷èòåëåé è øêîëüíèêîâ ïîäãîòîâèëà îò÷åò, ñ êîòîðûì

ìîæíî ïîçíàêîìèòüñÿ íà ñàéòå ÓÍÖ http://uc.jinr.ru/Bo-

golubov_Infeld/.

11 ñòóäåíòîâ èç ãîðîäîâ Ëþáëèí è Ïîçíàíü (Ïîëü-

øà) è èõ ïðåïîäàâàòåëü ñ 12 ïî 19 ôåâðàëÿ çíàêîìèëèñü

ñ Ó÷åáíî-íàó÷íûì öåíòðîì ÎÈßÈ, ëàáîðàòîðèÿìè Èí-

ñòèòóòà, ðàáîòîé áàçîâûõ óñòàíîâîê.
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Upon returning to Poland, the tudents participated in

the Physics Day, which was held at the Adam Mickiewich

University (AMU, Poznan) on the initiative of Prof. W.

Nawrocik. The festive arrangements were attended, in par-

ticular, by the Consul General of the Russian Federation in

Poznan Mr A. N. Yakovenko and authorities of the Univer-

sity and its Physics Faculty. Among the participants were

those students who had recently visited JINR. Those ad-

dressing the audience noted good organization of their visit

to Dubna and warm reception; highly appraised was the sci-

entific side of the visit. The Polish teachers and students pre-

pared a report summarizing their visit to Dubna, which is

published at the UC’s Internet site, http://uc.jinr.ru/Bogol-

ubov_Infeld/. A number of lectures were given by a UC’s

lecturer I. A. Lomachenkov, who was specially invited to

the AMU to participate in these arrangements.

On 12–19 February, 11 students from Lublin and Poz-

nan, Poland, and their scientific supervisor were visiting the

UC and the Institute’s Laboratories, where they were ac-

quainted with JINR’s basic experimental facilities.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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À. Ëèòâèíåíêî

Ýôôåêò ãàøåíèÿ ñòðóé è «High pT project »
â ýêñïåðèìåíòå PHENIX

Êîëëàéäåð ðåëÿòèâèñòñêèõ àäðîíîâ (RHIC), ðàñ-

ïîëîæåííûé â Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáîðàòî-

ðèè (ÑØÀ), áûë ââåäåí â ýêñïëóàòàöèþ â 2000 ã. Îí

îðèåíòèðîâàí íà èçó÷åíèå ñòîëêíîâåíèé ïîëÿðèçîâàí-

íûõ ïðîòîíîâ è ÿäåð âïëîòü äî çîëîòà (Au) ïðè ýíåðãèè

äî sNN 
200 ÃýÂ íà íóêëîííóþ ïàðó. Òàêèì îáðàçîì,

äî çàïóñêà LHC íà RHIC áóäóò èçó÷àòüñÿ ñòîëêíîâåíèÿ

ÿäåð ïðè ñàìûõ âûñîêèõ ýíåðãèÿõ, â 10 ðàç ïðåâûøàþ-

ùèõ ýíåðãèþ ñòîëêíîâåíèé íà SPS (ÖÅÐÍ).

Ïðîãðàììà èññëåäîâàíèé ñòîëêíîâåíèé òÿæåëûõ

èîíîâ äëÿ âñåõ ýêñïåðèìåíòîâ íà RHIC ïðåæäå âñåãî

îðèåíòèðîâàíà íà èçó÷åíèå ñâîéñòâ êâàðê-ãëþîííîé

ïëàçìû (ÊÃÏ), êîòîðàÿ, êàê îæèäàåòñÿ, ìîæåò îáðàçî-

âûâàòüñÿ ïðè òàêèõ âûñîêèõ ýíåðãèÿõ. Ê íàñòîÿùåìó

âðåìåíè ïðîâåäåíû òðè ñåàíñà. Â ïåðâîì èç íèõ èçó÷à-

ëèñü ñòîëêíîâåíèÿ ÿäåð çîëîòà (Au + Au) ïðè ýíåðãèè

130 ÃýÂ íà íóêëîííóþ ïàðó. Â äâóõ ïîñëåäóþùèõ ñåàí-

ñàõ èçó÷àëèñü ñòîëêíîâåíèÿ çîëîòà, íî óæå ïðè ìàêñè-

ìàëüíîé ýíåðãèè 200 ÃýÂ íà íóêëîííóþ ïàðó.

Ñðåäè ðåçóëüòàòîâ, ïîëó÷åííûõ íà RHIC, îäíèì èç

ñàìûõ öèòèðóåìûõ è, íà íàø âçãëÿä, èíòåðåñíûõ ÿâëÿ-

åòñÿ ýôôåêò ãàøåíèÿ ñòðóé. Ïðåæäå ÷åì îñòàíîâèòüñÿ

íà ñóòè ýòîãî ýôôåêòà, ñëåäóåò îòìåòèòü íåêîòîðûå îñî-

áåííîñòè ýêñïåðèìåíòîâ ïî èçó÷åíèþ êâàðê-ãëþîííîé

ïëàçìû. Îäíèì èç êëþ÷åâûõ âîïðîñîâ â ýêñïåðèìåíòàõ

òàêîãî ðîäà ÿâëÿåòñÿ âîïðîñ î ïëîòíîñòè ýíåðãèè, äî-

ñòèãàåìîé â öåíòðàëüíûõ ñòîëêíîâåíèÿõ. Åå îáû÷íî

îöåíèâàþò ïî ôîðìóëå Áü¸ðêåíà: �
� �Bj 


1 1

2
0R c

dE

dy

T
,

ãäå � 0 åñòü ýôôåêòèâíîå âðåìÿ òåðìàëèçàöèè (0,2–

1,2 ôì/ñ). Â ïåðâûõ òðåõ ñåàíñàõ íà RHIC áûëî ïîëó÷å-
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A. Litvinenko

Jet Quenching Effect and «High pT Project»
at the PHENIX Experiment

The Relativistic Heavy Ion Collider (RHIC) at the

Brookhaven National Laboratory began operation in 2000.

Polarized protons and nuclei as heavy as gold (Au) are ac-

celerated at RHIC up to the energies of sNN 
200 GeV

per nucleon–nucleon pair. It means that at RHIC one will

study heavy nuclei collisions at the highest energies (10

times greater than at SPS, CERN) until LHC starts opera-

tion.

The heavy nuclei programmes of all the RHIC experi-

ments are first of all oriented to the study of quark-gluon

plasma (QGP) properties, which, as expected, can be creat-

ed at such high energies. At the present time, three runs were

carried out at RHIC. In the first run gold–gold (Au + Au)

collisions were studied at the energy of 130 GeV per nucle-

on–nucleon pair. In the next two runs gold nuclei were col-

lided at the full RHIC energy of 200 GeV per

nucleon–nucleon pair.

Among the results obtained at RHIC, the so-called «Jet

Quenching Effect» seems to be more frequently cited and

looks very exciting. Short comments about studying QGP

have to be made before the discussion of this effect.

In this type of experiments the key question is on the

energy density achieved in central collisions, where QGP is

expected to be produced. Usually, it is estimated using

Bjorken formula: �
� �Bj 


1 1

2
0R c

dE

dy

T
, where � 0 is effec-

tive thermalization time (0.2–1.2 fm/c). From the first three

runs �
4.6 GeV/fm3 for 130 GeV and �
5.5 GeV/fm3 for
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íî, ÷òî �
4,6 ÃýÂ/ôì3 äëÿ ýíåðãèè 130 ÃýÂ/N è

�
5,5 ÃýÂ/ôì3 äëÿ 200 ÃýÂ/N. Ýòà âåëè÷èíà çàìåòíî

ïðåâîñõîäèò ïîëó÷åííîå â ðàñ÷åòàõ íà ðåøåòêå ïîðîãî-

âîå çíà÷åíèå ïëîòíîñòè ýíåðãèè �c �1 ÃýÂ/ôì3, íåîá-

õîäèìîå äëÿ ïåðåõîäà àäðîííîé ìàòåðèè â êâàðê-ãëþîí-

íóþ ïëàçìó.

Ïðîöåññ ñòîëêíîâåíèÿ òÿæåëûõ ÿäåð ïðè âûñîêèõ

ýíåðãèÿõ èìååò ñëîæíóþ ïðîñòðàíñòâåííî-âðåìåííóþ

ñòðóêòóðó. Ïîýòîìó äëÿ åãî èçó÷åíèÿ íåîáõîäèìî èñ-

ïîëüçîâàòü øèðîêèé íàáîð ýëåìåíòàðíûõ ðåàêöèé (ýëå-

ìåíòàðíûõ ïðîöåññîâ). Ïðè ýòîì ðàçíûå ýëåìåíòàðíûå

ðåàêöèè äàþò èíôîðìàöèþ î ðàçíûõ âðåìåííûõ ñòàäè-

ÿõ ñòîëêíîâåíèÿ. Îäíèì èç èíòåðåñíûõ ýëåìåíòàðíûõ

ïðîöåññîâ ÿâëÿåòñÿ ðàññåÿíèå ïàðòîíîâ ñ áîëüøèìè ïå-

ðåäà÷àìè èìïóëüñà (æåñòêîå ðàññåÿíèå). Æåñòêî ðàññå-

ÿííûå ïàðòîíû ôðàãìåíòèðóþò â ñòðóè àäðîíîâ ñ ïîïå-

ðå÷íûìè èìïóëüñàìè pT âûøå 2 ÃýÂ/ñ. Â ñòîëêíîâåíè-

ÿõ ÿäåð ñ áîëüøèìè ýíåðãèÿìè æåñòêîå ðàññåÿíèå

ïðîèñõîäèò íà ðàííåé ñòàäèè ñòîëêíîâåíèÿ, ïåðåä ôîð-

ìèðîâàíèåì ÊÃÏ, è ðàññåÿííûé ïàðòîí èñïûòûâàåò

âëèÿíèå ñèëüíî âçàèìîäåéñòâóþùåé ñðåäû, îáðàçîâàâ-

øåéñÿ â ñòîëêíîâåíèè. Ýòè ïàðòîíû òåðÿþò ýíåðãèþ

ïîñðåäñòâîì òîðìîçíîãî èçëó÷åíèÿ ãëþîíîâ, ýôôåê-

òèâíî ãàñÿùèõ ðîæäåíèå ñòðóé. Èìååòñÿ ìíîãî íàáëþ-

äàåìûõ ñèãíàëîâ, ñâÿçàííûõ ñ ýòèì ïðîöåññîì, ñðåäè

êîòîðûõ íàèáîëåå ïðÿìûì (íåïîñðåäñòâåííî ñâÿçàí-

íûì ñ ôèçèêîé ÿâëåíèÿ) ÿâëÿåòñÿ ïîäàâëåíèå âûõîäà

àäðîíîâ ñ áîëüøèìè pT .

Óæå ïîñëå ïåðâîãî ñåàíñà óêàçàííîå ïîäàâëåíèå

áûëî îòìå÷åíî âñåìè ÷åòûðüìÿ ýêñïåðèìåíòàìè, ïðî-

âîäèìûìè íà RHIC. Ýôôåêò ïðîÿâëÿëñÿ â ïîäàâëåíèè

æåñòêîé ÷àñòè ñïåêòðîâ íåéòðàëüíûõ ïèîíîâ è çàðÿ-

æåííûõ àäðîíîâ â öåíòðàëüíûõ Au + Au-ñòîëêíîâåíèÿõ

ïî ñðàâíåíèþ ñ p p -ñòîëêíîâåíèÿìè. Äëÿ êîëè÷å-

ñòâåííîãî îïèñàíèÿ òàêîãî ïîäàâëåíèÿ èñïîëüçóþò êî-

ýôôèöèåíò èçìåíåíèÿ ñïåêòðà çà ñ÷åò ÿäåðíîé ñðåäû.

Îí ðàâåí îòíîøåíèþ âûõîäà ðåãèñòðèðóåìûõ ÷àñòèö,

ïîëó÷åííûõ â ÿäðî-ÿäåðíûõ ñòîëêíîâåíèÿõ, ê íîðìèðî-

âàííîìó íà ÷èñëî áèíàðíûõ ñòîëêíîâåíèé âûõîäó òåõ

æå ÷àñòèö, èçìåðåííîìó â NN-ñòîëêíîâåíèÿõ:

R p
N dN dp dy

N d dp
AA T

AA AA T

NN NN T

( )
( / ) /

/ /



�

1 evt

coll
inel� � dy

.

Ïðè îòñóòñòâèè âëèÿíèÿ íà æåñòêîå ðàññåÿíèå

ÿäåðíîé ñðåäû R AA äîëæåí áûòü ðàâåí åäèíèöå. Òàêèì

îáðàçîì, îòêëîíåíèå îò åäèíèöû óêàçûâàåò íà íàëè÷èå

ýôôåêòîâ âëèÿíèÿ ñðåäû. Âñåìè ÷åòûðüìÿ ýêñïåðèìåí-

18

200 GeV were obtained. This value is well above the thresh-

old value �c �1 GeV/fm3 for transition to the deconfine-

ment state (QGP) predicted by lattice QCD.

The heavy nuclei collisions at high energies have a

complicated space-time structure. A wide variety of differ-

ent elementary reactions (elementary processes) have to be

used for studying this structure. The different reactions give

us information about different stages of the collision. Of

particular interest are the products of parton scattering with

large momentum transfer («hard scattering»). The hard scat-

tered partons fragment into jets of hadrons with transverse

momentum (pT ) typically above 2 GeV/c. In a high-energy

nuclear collision hard scattering will occur at the earliest

time during the collision, well before the QGP is expected to

be formed, and thus the scattered partons will subsequently

experience the strongly interacting medium created in the

collision. These partons are expected to lose energy in hot

and dense nuclear matter through gluon bremsstrahlung, ef-

fectively quenching jet production. This would have many

observable consequences, the most directly measurable of

which would be depletion in the yield of high pT hadrons.

Just after the first run this suppression of high pT tail

was reported by all four experiments performed at RHIC.

A large suppression of high pT neutral pions’ and charged

hadrons’ yields in central Au + Au collisions was observed

with respect to p p results scaled by the number of binary

nucleon–nucleon collisions. To quantify such modification

the nuclear modification factor is used. It is given by the ra-

tio of the measured AA invariant yields to the NN collision

called p p invariant yields:

R p
N dN dp dy

N d dp
AA T

AA AA T

NN NN T

( )
( / ) /

/ /



�

1 evt

coll
inel� � dy

.

In the absence of nuclear modifications on hard scatter-

ing, the ratio R AA will be unity: thus, departure from

R AA 
1 indicates nuclear medium effects. It was found by

all four experiments at RHIC that for the high transverse

momentum (pT �2 GeV/c) R AA is well below 1 for both

charged hadrons and neutral pions (see Fig. 1) in the central

Au + Au collisions.

Models of parton energy loss can reproduce the observ-

able suppression in the central Au + Au collisions. Other fi-

nal-state effects, such as rescattering of hadrons originally

produced via jet fragmentation, have been proposed to ex-

plain the suppression. It should be noted that models invok-
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òàìè íà RHIC áûëî ïîëó÷åíî, ÷òî äëÿ áîëüøèõ ïîïå-

ðå÷íûõ èìïóëüñîâ (pT �2 ÃýÂ/ñ) R AA çàìåòíî íèæå 1

êàê äëÿ çàðÿæåííûõ àäðîíîâ, òàê è äëÿ íåéòðàëüíûõ ïè-

îíîâ (ðèñ.1) â öåíòðàëüíûõ Au + Au-ñòîëêíîâåíèÿõ.

Ìîäåëè, ó÷èòûâàþùèå ïîòåðè ýíåðãèè ïàðòîíàìè,

âîñïðîèçâîäÿò óêàçàííîå ïîäàâëåíèå â öåíòðàëüíûõ

Au + Au-ñòîëêíîâåíèÿõ. Ê ïîäàâëåíèþ ìîæåò òàêæå

ïðèâîäèòü ýôôåêò âçàèìîäåéñòâèÿ â êîíå÷íîì ñîñòîÿ-

íèè (ïåðåðàññåÿíèå àäðîíîâ, ðîæäåííûõ ïðè ôðàãìåí-

òàöèè ñòðóè). Ñëåäóåò îòìåòèòü, ÷òî ìîäåëè, âêëþ÷àþ-

ùèå òåðìàëèçàöèþ àäðîíîâ è êîëëåêòèâíîå ðàñøèðåíèå

îáúåìà ðåàêöèè, óñïåøíî îïèñûâàþò ðàñïðåäåëåíèå ïî

ïîïåðå÷íûì èìïóëüñàì âïëîòü äî 3 ÃýÂ/ñ. Îäíàêî ïðè

ýòîì ìåõàíèçì òåðìàëèçàöèè, îòâåòñòâåííûé çà óìåíü-

øåíèå âûõîäà ÷àñòèö ñ áîëüøèìè pT , â ýòèõ ìîäåëÿõ íå

äåòàëèçèðîâàí.

Â ñâîþ î÷åðåäü íà÷àëüíîå ñîñòîÿíèå ìîæåò ìîäè-

ôèöèðîâàòüñÿ òàê, ÷òî ÷èñëî æåñòêèõ ðàññåÿíèé óìåíü-

øèòñÿ. Õîðîøî èçâåñòíî, ÷òî ðàñïðåäåëåíèå ïàðòîíîâ â

ÿäðå ìîäèôèöèðóåòñÿ ïî ñðàâíåíèþ ñ àíàëîãè÷íûì

ðàñïðåäåëåíèåì â íóêëîíå. Îäíàêî òàêîå èçìåíåíèå íå

ìîæåò îáúÿñíèòü ïîäàâëåíèÿ, ïîñêîëüêó â êèíåìàòè÷å-

ñêîé îáëàñòè, ãäå ïðîâîäÿòñÿ èçìåðåíèÿ, àíòèýêðàíè-

ðîâêà ïîâûøàåò ïàðòîííûå ðàñïðåäåëåíèÿ â ÿäðàõ. Â òî

æå âðåìÿ ìîäåëè, èñïîëüçóþùèå êëàññè÷åñêóþ ÊÕÄ

äëÿ ñèëüíî ðåëÿòèâèñòñêèõ ÿäåð, ïðåäïîëàãàþò, ÷òî

ãëþîííûå ðàñïðåäåëåíèÿ íàñûùàþòñÿ äëÿ äîñòàòî÷íî

áîëüøèõ (ïîðÿäêà Qs) èìïóëüñîâ è, òàêèì îáðàçîì, îêà-

çûâàþòñÿ ïîíèæåííûìè ïî ñðàâíåíèþ ñ òåì, ÷òî ïðåä-

ñêàçûâàåò ïåðòóðáàòèâíàÿ ÊÕÄ. Êàê ðåçóëüòàò, ýòî ìî-

æåò ïðèâîäèòü ê çàìåòíîìó ïîäàâëåíèþ âûõîäà àäðî-

íîâ ñ èìïóëüñàìè, ïðåâûøàþùèìè Qs . Ýôôåêòû

íà÷àëüíîãî ñîñòîÿíèÿ äîëæíû ïðèñóòñòâîâàòü â p A -,

d A - è A A -ñòîëêíîâåíèÿõ.

Â òðåòüåì ñåàíñå íà RHIC áûëè óñêîðåíû äåéòðîíû

è ïîëó÷åíû äàííûå î d Au-ðàññåÿíèè äëÿ pT ñïåêòðîâ

çàðÿæåííûõ àäðîíîâ è íåéòðàëüíûõ ïèîíîâ (ðèñ. 1). Èç
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ing thermal hadron production combined with collective

transverse expansion of the reaction volume successfully

describe the transverse momentum distribution of identified

hadrons up to 3 GeV/c. However, the mechanism of equili-

bration, which requires the reduction of the high pT particle

yield, is not specified in this model.

Alternatively, the initial state may be modified in such a

way that the number of hard scattering collisions is reduced.

It is well known that nuclear modification of parton distri-

butions exists. This modification cannot explain the sup-

pression, since in the kinematics of the measurements

anti-shadowing enhances the parton distributions in nuclei.

However, models using a classical QCD picture of a highly

relativistic nucleus suggest that gluon distributions are satu-

rated for high enough momentum (below Qs), and thus, are

reduced in comparison with the expectation based on the

perturbative QCD. As a result, a considerable suppression

of hadron production might be expected even well above

Qs . The initial state effects should be presented in p A ,

d A , and A A collisions.

In the third run deuterons were accelerated at RHIC and

the data on d Au collisions were collected. The pT spec-

trum for charged hadrons and neural pions is shown in

Fig. 1. The data from Fig. 1 indicate the absence of suppres-

sion in particle production at large transverse momentum in

d Au collisions for both charged hadrons and neutral pio-

ns. It can be interpreted as a fact that the initial state effects

cannot play the essential role in suppression of particle pro-

duction at large transverse momentum in Au + Au colli-

sions.

For a more detailed study of this phenomenon, it is nec-

essary to have additional experimental data. For example, it
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Ðèñ. 1. Êîýôôèöèåíò èçìåíåíèÿ ñïåêòðà ÿäåðíîé ñðåäîé äëÿ

Au + Au- è d + Au-ñòîëêíîâåíèé (ñì. [1, 2]). Ñâåòëûå òðåó-

ãîëüíèêè è êâàäðàòû — íåéòðàëüíûå ïèîíû è çàðÿæåííûå

àäðîíû â Au + Au-ñòîëêíîâåíèÿõ, òåìíûå êðóæêè è êâàäðà-

òû — íåéòðàëüíûå ïèîíû è çàðÿæåííûå àäðîíû â d + Au-

ñòîëêíîâåíèÿõ

Fig. 1. Nuclear modification factor for the Au + Au and d + Au

collisions (See [1, 2]). Open triangles and squares are neutral pions

and charged hadrons for central Au + Au collisions, full circles

and squares are neutral pions and charged hadrons for d + Au colli-

sions



ðèñóíêà âèäíî, ÷òî â d Au-ñòîëêíîâåíèÿõ ïîäàâëåíèå

îòñóòñòâóåò êàê äëÿ çàðÿæåííûõ àäðîíîâ, òàê è äëÿ íåé-

òðàëüíûõ ïèîíîâ. Ýòî ìîæåò óêàçûâàòü íà òî, ÷òî ýô-

ôåêòû íà÷àëüíîãî ñîñòîÿíèÿ íå èãðàþò ñóùåñòâåííîé

ðîëè â ïîäàâëåíèè ðîæäåíèÿ ÷àñòèö ñ áîëüøèìè ïîïå-

ðå÷íûìè èìïóëüñàìè äëÿ öåíòðàëüíûõ Au + Au-ñòîëê-

íîâåíèé.

Äëÿ áîëåå îïðåäåëåííûõ âûâîäîâ íåîáõîäèìû äî-

ïîëíèòåëüíûå ýêñïåðèìåíòàëüíûå äàííûå. Íàïðèìåð,

äàííûå î æåñòêîé ÷àñòè pT ñïåêòðîâ èäåíòèôèöèðî-

âàííûõ ÷àñòèö. Çíàòü ñïåêòðû èäåíòèôèöèðîâàííûõ

àäðîíîâ âàæíî, ïîñêîëüêó íåêîòîðûå ÷àñòèöû áîëåå èí-

òåíñèâíî ðîæäàþòñÿ èç ãëþîííûõ, à íå èç êâàðêîâûõ

ñòðóé. Â òî æå âðåìÿ èç ðàñ÷åòîâ ñëåäóåò, ÷òî ïîòåðè

ýíåðãèè ãëþîíàìè âûøå, ÷åì ïîòåðè ýíåðãèè êâàðêàìè

(dE dxq / �1 ÃýÂ/ôì, dE dxg / �2 ÃýÂ/ôì). Ýêñïåðèìåí-

òàëüíûå äàííûå, ïîëó÷åííûå â ïîñëåäóþùèõ (ïîñëå

îáíàðóæåíèÿ ýôôåêòà) ñåàíñàõ, ïîäòâåðæäàþò, ÷òî ïî-

äàâëåíèå èìååò ðàçíóþ âåëè÷èíó äëÿ ðàçíûõ ÷àñòèö

(ðèñ. 2).

Ïîñëå îáíàðóæåíèÿ ýôôåêòà ãàøåíèÿ ñòðóé â ïåð-

âîì ñåàíñå êîëëàáîðàöèåé PHENIX áûëî ïðèíÿòî ðåøå-

íèå ðàñøèðèòü îáëàñòü èäåíòèôèêàöèè ÷àñòèö äî èì-

ïóëüñîâ ïîðÿäêà 10 ÃýÂ/ñ. Ñîîòâåòñòâóþùèé ïðîåêò äî-

îñíàùåíèÿ áûë ïðèíÿò â 2002 ã. è ïîëó÷èë íàçâàíèå

«High pT project at RHIC–PHENIX experiment» («High

pT project»). Ãðóïïû èç Óíèâåðñèòåòà ã. Öóêóáû (ßïî-

íèÿ), Äóáíû è BNL ïðèíÿëè ó÷àñòèå â ðåàëèçàöèè ýòîãî

ïðîåêòà. Â ïðîåêòå ïðåäïîëàãàëîñü óâåëè÷èòü îáëàñòü

èäåíòèôèêàöèè ÷àñòèö çà ñ÷åò óñòàíîâêè â çàïàäíîì

ïëå÷å ñòåíêè èç ÷åðåíêîâñêèõ ñ÷åò÷èêîâ ñ àýðîãåëåâûì

ðàäèàòîðîì. Äåòåêòîð PHENIX (âûñîòîé áîëåå 10 ìå-

òðîâ è âåñîì 3000 òîíí) èìååò ðàçâèòóþ ñèñòåìó èäåí-

òèôèêàöèè ÷àñòèö è îðèåíòèðîâàí íà èçó÷åíèå ÿäåðíûõ

ñòîëêíîâåíèé ñ áîëüøèì íàáîðîì ðåãèñòðèðóåìûõ ÷à-

ñòèö, ïðåæäå âñåãî òåõ, êîòîðûå íåñóò èíôîðìàöèþ î

ðàííåé ñòàäèè ðåàêöèè. Âìåñòå ñ ñóùåñòâóþùåé ñèñòå-

ìîé èäåíòèôèêàöèè ÷àñòèö àýðîãåëåâûå ñ÷åò÷èêè ñ êî-

ýôôèöèåíòîì ïðåëîìëåíèÿ n ïîðÿäêà 1,01 ïîçâîëÿþò
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would be useful to have high pT spectra for identified parti-

cles. It is important to know the pT spectrum of identified

hadrons because some particles are produced more inten-

sively from gluon than from quark jet. But it is assumed that

the energy loss of gluons is larger than the energy loss of

quarks (dE dxq / �1 GeV/fm, dE dxg / �2 GeV/fm). It

means that the effects of jet quenching can be seen in parti-

cle ratios. And the experimental data obtained in the next

two runs confirmed that suppression had a different value

for different particles (Fig. 2).

When the jet quenching effect was detected, the

PHENIX collaboration made a decision to improve PID for

charged hadrons up to 10 GeV/c. The corresponding up-

grade project was accepted in 2002 and was called «High

pT Project at RHIC–PHENIX Experiment» («High pT Pro-

ject»). Groups from Tsukuba University, JINR, and BNL

have decided to realize this project. In this project it was

proposed to extend PID installing a wall from Cherenkov

counters with silica-aerogel (aerogel) radiator on the west

arm. The PHENIX detector is higher than 10 meters and

weighs about 3000 tons. It is designed to investigate nuclear

collisions with a wide variety of probes, focusing primarily

on those produced in the early stages of collision. Together

with the existing PID systems at PHENIX, aerogel counters

with refraction index about 1.01 allow one to separate pion,

kaons, protons (antiprotons) up to the momentum 10 GeV/c.

Silica aerogel (aerogel) is a colloidal form of glass, in

which globules of silica are connected by three-dimensional

networks with silixan bounds. They are solid, very light,

transparent and their refracting index can be controlled in

the production process. During the last decade, in many

high-energy physics experiments aerogel is used instead of

high pressure gas for their Cherenkov counters. Aerogel is
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Ðèñ. 2. Êîýôôèöèåíò èçìåíåíèÿ ñïåêòðà ÿäåðíîé ñðåäîé äëÿ

ïðîòîíîâ + àíòèïðîòîíîâ è íåéòðàëüíûõ ïèîíîâ (ñì. [3])

Fig. 2. Nuclear modification factor for protons + antiprotons and

neutral pions (See [3])



ðàçäåëÿòü ïèîíû, êàîíû è ïðîòîíû (àíòèïðîòîíû) äî

èìïóëüñîâ ïîðÿäêà 10 ÃýÂ/ñ.

Àýðîãåëü ïðåäñòàâëÿåò ñîáîé àìîðôíîå âåùåñòâî,

â êîòîðîì êëàñòåðû êðåìíèÿ ñâÿçàíû ìåæäó ñîáîé ñå-

òüþ òðåõìåðíûõ êðåìíèåâûõ ñâÿçåé. Îíî òâåðäîå,

î÷åíü ëåãêîå, ïðîçðà÷íîå, è åãî êîýôôèöèåíò ïðåëîìëå-

íèÿ õîðîøî êîíòðîëèðóåòñÿ â ïðîöåññå èçãîòîâëåíèÿ. Â

ïîñëåäíåå äåñÿòèëåòèå ìíîãèå ýêñïåðèìåíòû â ôèçèêå

âûñîêèõ ýíåðãèé èñïîëüçóþò àýðîãåëü â êà÷åñòâå ðàäèà-

òîðà â ÷åðåíêîâñêèõ ñ÷åò÷èêàõ âìåñòî ãàçîâûõ âûñîêî-

ãî äàâëåíèÿ, ïîñêîëüêó àýðîãåëü èìååò ïîêàçàòåëü ïðå-

ëîìëåíèÿ ìåíüøèé, ÷åì âñå æèäêîñòè è òâåðäûå âåùå-

ñòâà (òîëüêî æèäêèé ãåëèé èìååò áëèçêèé ïîêàçàòåëü),

íî áîëüøèé, ÷åì ãàçû ïðè àòìîñôåðíîì äàâëåíèè.

Â ìèêðîñêîïè÷åñêîì ìàñøòàáå àýðîãåëü ïðåäñòà-

âëÿåò ñîáîé ãóá÷àòîå âåùåñòâî ñ õàðàêòåðíûì ðàçìåðîì

íåîäíîðîäíîñòè ïîðÿäêà 3–5 íì. Òàê êàê ýòî ìíîãî

ìåíüøå õàðàêòåðíûõ äëèí âîëí (� v �350–500 íì), íà

ïðîõîæäåíèå âèäèìîãî ñâåòà äîìèíèðóþùåå âëèÿíèå

îêàçûâàåò ðýëååâñêîå ðàññåÿíèå, äëÿ êîòîðîãî õàðàêòåð-

íà ñëåäóþùàÿ çàâèñèìîñòü äëèíû ðàññåÿíèÿ îò äëèíû

âîëíû: lscat ~ �4 ñ òèïè÷íîé âåëè÷èíîé â íåñêîëüêî ñàí-

òèìåòðîâ äëÿ � v � 400. Ýòî îçíà÷àåò, ÷òî â ñðåäíåì èñ-

ïóùåííûé ôîòîí ïðîõîäèò áîëüøîå ðàññòîÿíèå äî òîãî,

êàê áóäåò çàðåãèñòðèðîâàí, è ïîýòîìó ïîãëîùåíèå îêà-

çûâàåòñÿ ñóùåñòâåííûì. Åñëè, êðîìå òîãî, ïðèíÿòü âî

âíèìàíèå, ÷òî ÷èñëî ÷åðåíêîâñêèõ ôîòîíîâ

N nv ~ ( )�1 , òî ñòàíîâèòñÿ ïîíÿòíûì, ÷òî ïðîáëåìà ïî-

ëó÷åíèÿ äîñòàòî÷íîãî êîëè÷åñòâà ôîòîýëåêòðîíîâ îêà-

çûâàåòñÿ ñóùåñòâåííîé äëÿ àýðîãåëåâûõ äåòåêòîðîâ ñ

ïîêàçàòåëåì ïðåëîìëåíèÿ áëèçêèì ê åäèíèöå.

Äëÿ ðåøåíèÿ ýòîãî è ðÿäà äðóãèõ âîïðîñîâ áûëà

âûïîëíåíà îáøèðíàÿ ïðîãðàììà R&D èññëåäîâàíèé.

Áûëî ïðîâåäåíî ïÿòü òåñòîâûõ ñåàíñîâ — òðè â KEK

(ßïîíèÿ) è äâà â Äóáíå (ËÂÝ, íóêëîòðîí), â ðåçóëüòàòå

êîòîðûõ áûëè îïòèìèçèðîâàíû ïàðàìåòðû è âûáðàíà
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attractive as a Cherenkov radiator because it has an index of

refraction smaller than nearly all the liquids and solids (only

liquid helium is close), but larger than gases at the at-

mospheric pressure.

On the microscopic scale, aerogel is a sponge-like ma-

terial with typical structure scale length of 3–5 nm. As it is

much smaller than the wavelengths (� v �350–500 nm), the

behavior of visible light is dominated by Rayleigh scattering

with dependence of scattering length lscat ~ �4 with the typ-

ical value of a few centimetres for � v � 400 nm. It means

that an emitted photon (in the middle) passes through big

distances before the detection and absorption of protons be-

comes essential. If someone takes into account that numbers

of Cherenkov photons are equal to N nv ~ ( )�1 , it is clear

that the problem of obtaining the high enough amount of

photoelectrons for aerogel detector should be solved. To

solve this and a lot of other problems, the wide R&D pro-

gram was realized. Five test runs (three in KEK (Japan) and

two in Dubna (LHE, the Nuclotron) have been carried out in

order to optimize the detector construction. The final deci-

sion about the construction of the detector cell was made in
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Ðèñ. 3. Cõåìàòè÷íûé âèä àýðî-

ãåëåâîãî äåòåêòîðà

Fig. 3. Schematic view of the

aerogel detector



ïðèíöèïèàëüíàÿ ñõåìà êîíñòðóêöèè äåòåêòîðà. Ýòî òàê

íàçûâàåìàÿ ñõåìà äåòåêòîðà òèïà èíòåãðèðóþùèé ïà-

ðàëëåëåïèïåä, êàê ýòî ïîêàçàíî íà ðèñ. 3. Äåòåêòîð òà-

êîãî òèïà ïîçâîëèë èìåòü äîñòàòî÷íîå êîëè÷åñòâî ôî-

òîýëåêòðîíîâ è îäíîðîäíóþ ïðîñòðàíñòâåííóþ ýôôåê-

òèâíîñòü ðåãèñòðàöèè.

Äâà âîçìîæíûõ ïðîòîòèïà äåòåêòîðíîé ÿ÷åéêè

áûëè èçãîòîâëåíû â íà÷àëå 2003 ã. â Äóáíå è äîñòàâëåíû

â BNL äëÿ òåñòîâûõ èçìåðåíèé íà ïó÷êàõ RHIC. Íà

îñíîâå ðåçóëüòàòîâ òåñòîâûõ èçìåðåíèé è ðåçóëüòàòîâ,

ïîëó÷åííûõ ñ ïðîòîòèïàìè, áûëî ïðèíÿòî ðåøåíèå

óñòàíîâèòü ïîëîâèíó îò çàïëàíèðîâàííîãî êîëè÷åñòâà

àýðîãåëåâûõ äåòåêòîðîâ ïåðåä ÷åòâåðòûì ñåàíñîì.

Êîðïóñà äëÿ âñåãî àýðîãåëåâîãî äåòåêòîðà áûëè èç-

ãîòîâëåíû â Îïûòíîì ïðîèçâîäñòâå ÎÈßÈ è äîñòàâëå-

íû â BNL â êîíöå ëåòà. Êðîìå òîãî, ëåòîì 2003 ã. íà íó-

êëîòðîíå ËÂÝ áûë ïðîâåäåí äîïîëíèòåëüíûé ñåàíñ ïî

èçó÷åíèþ ïàðàìåòðîâ ñ÷åò÷èêà, òàêèõ êàê êîëè÷åñòâî

ñâåòà, èñïóñêàåìîãî îòðàæàòåëåì â ðåçóëüòàòå ñöèíòèë-

ëÿöèé, âëèÿíèå íàêëîííûõ òðåêîâ è ò. ï. Â ðåçóëüòàòå

íàïðÿæåííîé ðàáîòû ãðóïï èç Óíèâåðñèòåòà ã. Öóêóáû,

ÎÈßÈ è BNL ïåðâàÿ ïîëîâèíà àýðîãåëåâîãî äåòåêòîðà

áûëà óñïåøíî ñìîíòèðîâàíà â íîÿáðå 2003 ã.

Â íàñòîÿùåå âðåìÿ èäåò íàáîð ñòàòèñòèêè ñ íîâîé

äåòåêòîðíîé ïîäñèñòåìîé. Àýðîãåëåâûé äåòåêòîð ðàáî-

òàåò áåç ñáîåâ, è ê ñåðåäèíå 2004 ã. êîëëàáîðàöèÿ

PHENIX ïëàíèðóåò èìåòü íîâûå ýêñïåðèìåíòàëüíûå

äàííûå, ïðîëèâàþùèå ñâåò íà ïðèðîäó ýôôåêòà ãàøå-

íèÿ ñòðóé.
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the end of 2002. It was the so-called detector with integra-

tion parallelepiped shown in Fig. 3. This type of detector al-

lows one to have high enough detected photoelectrons and

uniform space efficiency.

The two types of the prototype of the detector cell were

fabricated in the beginning of 2003 in Dubna and delivered

to the BNL for test measurements on the RHIC beam. Based

on the results of these measurements and on the results of

test runs, the decision to install a half of the whole wall be-

fore the forth run has been made.

The boxes for the whole aerogel detector were made in

the JINR experimental workshop and were delivered to

BNL in summer 2003. The additional test run for measure-

ment of accurate parameters (the amount of scintillation

light from the reflector, the effects of slope tracks, etc.) has

been performed in the middle of summer 2003 at the Nu-

clotron (LHE, JINR). And as a result of hard work at Tsuku-

ba University, in CNS-Tokyo, JINR and BNLS groups, the

first half of the PHENIX Aerogel Cherenkov counter was

successfully installed on 4 November 2003.

The forth run is going now at PHENIX with these new

detector subsystems. The detector is working well and in the

middle of this summer PHENIX collaboration expects to

have new experimental data about the nature of the jet

quenching effect.

References

1. PHENIX Collaboration // Phys. Rev. Lett. 2003. V. 91.

P. 072300.

2. PHENIX Collaboration // Phys. Rev. Lett. 2003. V. 91.

P. 072303.

3. PHENIX Collaboration // Phys. Rev. Lett. 2003. V. 91.

P. 172301.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Î. Â. Áóëåêîâ, À. Ê. Ïîíîñîâ, Þ. Ê. Ïîòðåáåíèêîâ

Èññëåäîâàíèÿ ïî êîððåëÿöèîííîé
ôåìòîñêîïèè íà óñòàíîâêå ÝÊÑ×ÀÐÌ

Ýêñïåðèìåíòû ïî êîððåëÿöèÿì àäðîíîâ ñ ìàëûìè

îòíîñèòåëüíûìè èìïóëüñàìè îñíîâàíû íà òåîðåòè÷å-

ñêèõ èäåÿõ, çàëîæåííûõ â òðóäàõ Ã. È. Êîïûëîâà è

Ì. È. Ïîäãîðåöêîãî [1] è ðàçâèâàåìûõ â íàñòîÿùåå âðå-

ìÿ Ð. Ëåäíèöêèì è Â. Ë. Ëþáîøèöåì [2, 3]. Ýòè ýêñïå-

ðèìåíòû ïîçâîëÿþò èññëåäîâàòü ïðîñòðàíñòâåííî-âðå-

ìåííûå õàðàêòåðèñòèêè îáëàñòè ãåíåðàöèè àäðîíîâ è

ïàðàìåòðû àäðîí-àäðîííîãî ðàññåÿíèÿ, ïðè÷åì íå òîëü-

êî äëÿ òîæäåñòâåííûõ, íî è äëÿ íåòîæäåñòâåííûõ ÷à-

ñòèö [2–4]. Çäåñü ïðè÷óäëèâî ïåðåïëåòàåòñÿ ôèçèêà âû-

ñîêèõ è íèçêèõ ýíåðãèé îò ýêçîòè÷åñêèõ àòîìîâ äî

êâàðê-ãëþîííîé ïëàçìû. «Óçêèå» ïàðíûå êîððåëÿöèè

ïðîòîíîâ, âûëåòàþùèõ èç ÿäåð, èãðàþò âàæíóþ ðîëü â

ïîíèìàíèè ìåõàíèçìà êóìóëÿòèâíûõ ïðîöåññîâ [5].

Ýôôåêò íàáëþäàåòñÿ ïðè ñðàâíåíèè ýêñïåðèìåíòàëü-

íûõ ðàñïðåäåëåíèé ïî ðàçíîñòè èìïóëüñîâ ÷àñòèö ñ

ðàñ÷åòíûìè, â êîòîðûõ êîððåëÿöèè îòñóòñòâóþò. Îòíî-

øåíèå ýòèõ ðàñïðåäåëåíèé (êîððåëÿöèîííàÿ ôóíêöèÿ)

ïðè ìàëûõ îòíîñèòåëüíûõ èìïóëüñàõ îòëè÷àåòñÿ îò

åäèíèöû.

Êîððåëÿöèîííàÿ ôåìòîñêîïèÿ ñòðàííûõ ÷àñòèö íà-

õîäèòñÿ â ñòàäèè ñòàíîâëåíèÿ. Â ïîñëåäíèå ãîäû â ýêñ-

ïåðèìåíòàõ íà LEP (ÖÅÐÍ) [6] è KEK (ßïîíèÿ) [7] ïî-

ëó÷åíû ïåðâûå äàííûå ïî êîððåëÿöèÿì �-ãèïåðîíîâ ñ

ìàëûìè îòíîñèòåëüíûìè èìïóëüñàìè. Äàííûå LEP ïî-

êàçàëè, ÷òî ðàçìåð îáëàñòè ãåíåðàöèè àäðîíîâ óìåíü-

øàåòñÿ ñ óâåëè÷åíèåì ìàññ ðîæäàþùèõñÿ ÷àñòèö, ÷òî

íå ÿâëÿåòñÿ íåîæèäàííûì, îäíàêî ðàçìåð äëÿ �-ãèïåðî-

íîâ îêàçàëñÿ óäèâèòåëüíî ìàëûì. Â ýêñïåðèìåíòàõ [6]

èçìåðÿëàñü îòíîñèòåëüíàÿ ïîëÿðèçàöèÿ ãèïåðîíîâ è

áûëî ïîêàçàíî, ÷òî ïðè ìàëûõ îòíîñèòåëüíûõ èìïóëü-

ñàõ ñîñòîÿíèÿ ñ ïàðàëëåëüíûìè ñïèíàìè «âûìèðàþò».
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O. V. Bulekov, A. K. Ponosov, Yu. K. Potrebenikov

Correlation Femtoscopy Research
at EXCHARM

The experiments on correlations of hadrons with small

relative momenta are based on the theoretical ideas laid in

the works of G. I. Kopylov and M. I. Podgoretsky [1], and

developed by R. Lednicky and V. L. Lyuboshitz [2, 3].

These experiments allow one to investigate the space-time

characteristics of the hadron-generation region and parame-

ters of the hadron–hadron scattering, and not only for identi-

cal, but also for non-identical particles [2–4]. High- and

low-energy physics, exotic atoms and quark-gluon plasma

are fancifully bound here. «Narrow» pair correlations of the

protons, emitted from nuclei, play an important role in the

understanding of cumulative processes [5]. The effect is ob-

served if comparing the experimental distributions on the

particle momenta difference with a simulated one, where

correlations are absent. The ratio of these distributions (cor-

relation function) at small relative momenta differs from a

unity.

The correlation femtoscopy of the strange particles is at

the stage of formation. First data on correlations of the � hy-

perons with low relative momenta were recently obtained in

the LEP (CERN) [6] and KEK (Japan) [7] experiments. The

data from LEP showed a decrease of the production area

sizes with increasing of produced particle masses. However,

the size for � hyperons was observed to be surprisingly

small. The relative polarization of hyperons was measured

in experiments [6]. It was shown that probability of states

with parallel spin is much smaller at a small relative mo-

mentum. On the other hand, studying the �� correlations,

produced in the nuclear cascade [7], allowed us to obtain the

length of the �� scattering. In this experiment, the kaon
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Ñ äðóãîé ñòîðîíû, èçó÷åíèå êîððåëÿöèé ïàð �-ãèïåðî-

íîâ, îáðàçîâàííûõ â ÿäåðíîì êàñêàäå [7], ïîçâîëèëî ïî-

ëó÷èòü äëèíó ��-ðàññåÿíèÿ. Â ýòîì ýêñïåðèìåíòå èñ-

ñëåäîâàëàñü ðåàêöèÿ äâîéíîé ïåðåçàðÿäêè êàîíîâ

( , )K K�  íà ÿäðàõ óãëåðîäà ïðè íà÷àëüíîì èìïóëüñå

1,65 ÃýÂ/ñ ñ ðåãèñòðàöèåé äâóõ �-ãèïåðîíîâ. Îòìåòèì,

÷òî ðåàêöèè äâîéíîé ïåðåçàðÿäêè ìåçîíîâ íà ÿäðàõ

âïåðâûå íàáëþäàëèñü â ËßÏ ÎÈßÈ Þ. À. Áàòóñîâûì,

Ñ. À. Áóíÿòîâûì, Â. Ì. Ñèäîðîâûì è Â. À. ßðáîé.

Íà ìàòåðèàëå, ïîëó÷åííîì ñîòðóäíè÷åñòâîì

ÝÊÑ×ÀÐÌ [8], ïðîâîäèòñÿ ñèñòåìàòè÷åñêîå èññëåäîâà-

íèå êîððåëÿöèé ñ ìàëûì îòíîñèòåëüíûì èìïóëüñîì ïè-

îíîâ, êàîíîâ [9] è �-ãèïåðîíîâ [10], îáðàçîâàííûõ â

íåéòðîí-óãëåðîäíûõ âçàèìîäåéñòâèÿõ ïðè ñðåäíåé

ýíåðãèè íåéòðîíîâ 51 ÃýÂ. Ðåçóëüòàòû ïî êîððåëÿöèÿì

�-ãèïåðîíîâ íå ïðîòèâîðå÷àò íè äàííûì LEP (e e �-

ñîóäàðåíèÿ), íè äàííûì KEK (îáðàçîâàíèå �� â ÿäåð-

íîì êàñêàäå), åñëè ó÷èòûâàòü, ÷òî â íàøåì ñëó÷àå äâà

ãèïåðîíà îáðàçóþòñÿ â îäíîêðàòíîì íóêëîí-íóêëîííîì

ñîóäàðåíèè. Ïîäòâåðæäåíî, ÷òî ðàçìåð îáëàñòè ðîæäå-

íèÿ àäðîíîâ óìåíüøàåòñÿ ñ ðîñòîì ìàññ ÷àñòèö.

Íà ðèñóíêå ïîêàçàíû â îäíîì ìàñøòàáå êîððåëÿöè-

îííûå ôóíêöèè äëÿ ñèñòåì � �� � è �� â çàâèñèìîñòè

îò ðàçíîñòè 4-èìïóëüñîâ. Âèäíî, ÷òî êîððåëÿöèè èìåþò

ïðîòèâîïîëîæíûé çíàê è îòêëîíåíèå êîððåëÿöèîííîé

ôóíêöèè îò åäèíèöû íàáëþäàåòñÿ äëÿ �-ãèïåðîíîâ ïðè

ñóùåñòâåííî áîëüøèõ îòíîñèòåëüíûõ èìïóëüñàõ, ò. å.

ìåíüøèõ îòíîñèòåëüíûõ ðàññòîÿíèÿõ, ÷åì äëÿ ïèîíîâ.

Ïðè ýòîì ðàçìåð îáëàñòè ãåíåðàöèè ãèïåðîíîâ, ïîëó-

÷åííûé â ýêñïåðèìåíòå ÝÊÑ×ÀÐÌ, ñóùåñòâåííî áîëü-

øå, ÷åì íà LEP.

Â íàñòîÿùåå âðåìÿ íà ìàòåðèàëå, ïîëó÷åííîì ñ

óñòàíîâêè ÝÊÑ×ÀÐÌ, ïðîâîäÿòñÿ èññëåäîâàíèÿ êîððå-

ëÿöèé ïàð êàîíîâ âî âñåõ çàðÿäîâûõ ñîñòîÿíèÿõ. Îñî-

áåííîñòüþ íàáëþäåíèÿ êîððåëÿöèé ïàð êàîíîâ ñ ìàëûì

îòíîñèòåëüíûì èìïóëüñîì ÿâëÿåòñÿ âëèÿíèå ïîäïîðî-

ãîâûõ ðåçîíàíñîâ ñ ìàññîé 980 ÌýÂ. Ýòè ðåçîíàíñû, c
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double charge exchange ( , )K K�  reaction on carbon nu-

clei was investigated at the initial momentum of 1.65 GeV/c

with the registration of two � hyperons. It should be noted

that the double charge exchange reactions of mesons on nu-

clei for the first time were observed in LNP, JINR, by

Yu. A. Batusov, S. A. Bunjatov, V. M. Sidorov, and

V. A. Jarba.

The systematic research of correlations with small rela-

tive momentum of pions, kaons [9], and � hyperons [10],

produced in neutron–carbon interactions, is being carried

out using data of the EXCHARM collaboration [8] at aver-

age neutron energy of 51 GeV. The results on �-hyperon

correlations do not contradict either LEP data (e e � inter-

actions) or KEK data (�� formation in the nuclear cas-

cade). It is connected with the production of two hyperons in

a single nucleon–nucleon interaction. The dependence of

the production area size on the particle masses is confirmed.

This effect is illustrated in Figure, where the correlation

functions are shown depending on the 4-momenta differ-

ence of � �� � and �� systems. The significant difference

of hyperon correlation function behaviour at a small mo-

mentum difference is clearly seen. The deviation of the

function from a unity corresponds to a much larger momen-

tum difference and thus, a smaller size of the generation

area. It should be noted that the hyperon production area ob-

tained in the EXCHARM experiment is much larger than

the result of the e e � experiment at LEP.

At present, a study of the kaon correlations in all the

possible charge states is being carried out using data from

the EXCHARM experiment. One of the important features

of this study is a pronounced role of the underthreshold pro-

duction of resonances with the masses about 980 MeV. Tak-

ing into account the resonance width (50–100 MeV) and the
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Çàâèñèìîñòü êîððåëÿöèîííîé ôóíêöèè Ñ2 îò ðàçíîñòè 4-èì-

ïóëüñîâ Q äëÿ ïàð �� (�) è � �� � (�). Ôîí ïîëó÷åí ìîäåëè-

ðîâàíèåì

Correlation function C2 for �� (�) and � �� � (�) versus the dif-

ference Q of the 4-momenta. The background was simulated by
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ó÷åòîì èõ øèðèíû (50–100 ÌýÂ), ìîãóò ðàñïàäàòüñÿ íà

êàîí-àíòèêàîí è ñóùåñòâåííî èñêàçèòü êîððåëÿöèîí-

íóþ ôóíêöèþ. Îäíàêî åñòü íàäåæäà, ÷òî ñðàâíåíèå ðàñ-

ïðåäåëåíèé â ðàçíûõ çàðÿäîâûõ ñîñòîÿíèÿõ ïîìîæåò

êîððåêòíî ó÷åñòü âêëàä ïîäïîðîãîâûõ ðåçîíàíñîâ. Òà-

êèì îáðàçîì, èçó÷åíèå ïàð �-ãèïåðîíîâ, êàîíîâ è ïèî-

íîâ ñ ìàëûìè îòíîñèòåëüíûìè èìïóëüñàìè â îäíîì

ýêñïåðèìåíòå åäèíîé ìåòîäèêîé ïîçâîëèò ñäåëàòü î÷å-

ðåäíîé øàã â ñòàíîâëåíèè êîððåëÿöèîííîé ôåìòîñêî-

ïèè ñòðàííûõ ÷àñòèö.

Ðåçóëüòàòû èññëåäîâàíèé êîððåëÿöèé �-ãèïåðîíîâ

ñîñòàâèëè îñíîâó êàíäèäàòñêîé äèññåðòàöèè Î. Â. Áó-

ëåêîâà, óñïåøíî çàùèùåííîé èì â êîíöå ïðîøëîãî ãîäà

â ÌÈÔÈ.
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kaon–antikaon decay mode, these resonances can signifi-

cantly distort the correlation function. There is a hope that a

correct analysis of different charge states will allow us to es-

timate contribution of these underthreshold resonances.

Thus, the study of the � hyperon, kaon, and pion pairs

with small relative momenta in one experiment and by one

approach will make the next step in the correlation fem-

toscopy of strange particles.

The results of the investigation of the �-hyperon corre-

lations formed the basis of the PhD thesis by O. V. Bulekov,

defended in MEPI at the end of the last year.
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Í. È. Çàìÿòèí, À. Å. ×åðåìóõèí

Êðåìíèåâûå ïëàíàðíûå äåòåêòîðû Ðîññèè
äëÿ ýêñïåðèìåíòà CMS

Ýêñïåðèìåíòàëüíûå óñòàíîâêè, ñîçäàâàåìûå äëÿ

óñêîðèòåëÿ LHC (ÖÅÐÍ, Æåíåâà), áàçèðóþòñÿ íà øèðî-

êîìàñøòàáíîì ïðèìåíåíèè ïëàíàðíûõ êðåìíèåâûõ äå-

òåêòîðîâ. Íàèáîëüøåãî ìàñøòàáà îíî äîñòèãëî â ýêñïå-

ðèìåíòå CMS — áîëåå 200 ì 2 ÷óâñòâèòåëüíîé ïëîùàäè

êðåìíèåâûõ äåòåêòîðîâ òîëüêî â öåíòðàëüíîé òðåêîâîé

ñèñòåìå. Êðîìå òîãî, â äàííîì ýêñïåðèìåíòå ïîòðåáóåò-

ñÿ áîëåå 18 ì 2 ñòðèïîâûõ êðåìíèåâûõ äåòåêòîðîâ äëÿ

àêòèâíûõ ïëîñêîñòåé ïðåäëèâíåâîé ÷àñòè ãîìîãåííîãî

ýëåêòðîìàãíèòíîãî êàëîðèìåòðà íà îñíîâå êðèñòàëëîâ

PbWO 4. Äëÿ òàêîãî îãðîìíîãî êîëè÷åñòâà êðåìíèåâûõ

äåòåêòîðîâ ïîòðåáóåòñÿ âûðàñòèòü êðèñòàëëû âûñîêî-

îìíîãî êðåìíèÿ äåòåêòîðíîãî êà÷åñòâà (óäåëüíîå ñî-

ïðîòèâëåíèå ��2 êÎì�ñì, âðåìÿ æèçíè íîñèòåëåé

çàðÿäà � � �10 3 ñ) â îáúåìå áîëüøåì, ÷åì çà âñå ïðåäû-

äóùèå ãîäû. Â ìèðå åñòü âñåãî íåñêîëüêî ôèðì-ïðîèç-

âîäèòåëåé êðèñòàëëîâ âûñîêîîìíîãî êðåìíèÿ äåòåêòîð-

íîãî êà÷åñòâà: «Wacker Siltronic» (Ãåðìàíèÿ), «Topsil»

(Äàíèÿ), «Shin Etsu Handotai» (ßïîíèÿ).

Ñ 1988 ã. ãðóïïà ËÔ× ÎÈßÈ â êîîïåðàöèè ñ ÖÅÐÍ è

ðîññèéñêîé ýëåêòðîííîé ïðîìûøëåííîñòüþ âåäåò èñ-

ñëåäîâàíèÿ ïî øèðîêîìàñøòàáíîìó ïðèìåíåíèþ êðåì-

íèåâûõ äåòåêòîðîâ â ýêñïåðèìåíòàõ ïî ôèçèêå ÷àñòèö

íà ñîçäàâàåìûõ ñóïåðêîëëàéäåðàõ. Îñíîâíûìè îñîáåí-

íîñòÿìè ïðèìåíåíèÿ äåòåêòîðîâ â ýêñïåðèìåíòå CMS

ÿâëÿþòñÿ:

— ðàáîòà â ñèëüíîì ìàãíèòíîì ïîëå äî 4 Òë;

— âûñîêîå (25 íñ) áûñòðîäåéñòâèå ïðè ÷àñòîòå ñòîëê-

íîâåíèé ïó÷êîâ 40 ÌÃö;

— áîëüøîé (äî 2 1014� íåéòðîí/ñì2/10 ëåò) ðàäèàöèîí-

íûé ôîí.
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N. I. Zamiatin, A. E. Cheremukhin

Silicon Planar Detectors from Russia
for the CMS Experiment

Experimental facilities which are constructed for the

LHC at CERN, Geneva, are based on a large scale applica-

tion of the silicon planar detectors that reached in the CMS

experiment more than 200 m2 sensitive area of silicon de-

tectors in the central tracker system. Moreover, this experi-

ment will require more than 18 m2 of silicon strip detectors

for the active planes of the preshower end-cap detector of

the homogeneous electromagnetic calorimeter (ECAL)

based on PbWO4 crystals. For the huge amount of silicon

detectors it is necessary to grow up high-purity silicon crys-

tals of the detector quality (resistivity ��2 kOhm�cm, car-

riers lifetime � � �10 3 s) with a production capacity much

higher than during all the previous years. Only several pro-

ducers in the world can satisfy this production rate: Wacker

Siltronic (German), Topsil (Denmark), Shin Etsu Handotai

(Japan).

Since 1988, JINR LPP silicon group in cooperation

with CERN and Russian microelectronic industry has car-

ried out investigations on the large-scale application of sili-

con detectors in high-energy physics experiments at the new

supercollider LHC. Main features of the silicon detectors

application in CMS experiment are:

— work in a strong magnetic field (up to 4 T);

— fast read-out (25 ns) at a 40 MHz beam collision frequency;

— a high level of radiation background (up to 2 1014� neu-

trons/cm2/10 years).

The first two requirements are naturally realized with

silicon detectors. But the radiation hardness problem ap-

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Ïåðâûå äâà òðåáîâàíèÿ åñòåñòâåííî ðåàëèçóþòñÿ ñ

ïîìîùüþ êðåìíèåâûõ äåòåêòîðîâ. Ïðîáëåìà ðàäèàöè-

îííîé ñòîéêîñòè îêàçàëàñü î÷åíü ñåðüåçíîé è ïîòðåáî-

âàëà äëèòåëüíûõ èññëåäîâàíèé íàó÷íûìè êîëëåêòèâà-

ìè ðàçíûõ ñòðàí. Èçó÷åíèå ðàäèàöèîííîé ñòîéêîñòè

êðåìíèåâûõ äåòåêòîðîâ ÿâëÿåòñÿ âàæíîé ÷àñòüþ ðàáîò

ïî ñîçäàíèþ ðåàëüíîé óñòàíîâêè, êîòîðàÿ äîëæíà ïðî-

ðàáîòàòü ïðè âûñîêèõ ðàäèàöèîííûõ ôîíàõ â òå÷åíèå

10 ëåò. Ïî ðåçóëüòàòàì ìîäåëèðîâàíèÿ, çà 10 ëåò ýêñ-

ïëóàòàöèè óñêîðèòåëÿ îæèäàåìûé ôëþåíñ áûñòðûõ

íåéòðîíîâ äîñòèãíåò âåëè÷èíû 1 6 1014, � ñì�2 è, ñîîò-

âåòñòâåííî, çàðÿæåííûõ àäðîíîâ — 0 4 1014, � ñì�2 â

îáëàñòè ïðåäëèâíåâîé ÷àñòè ýëåêòðîìàãíèòíîãî êàëî-

ðèìåòðà CMS. Íàèáîëüøåé ïîâðåæäàþùåé ñïîñîáíî-

ñòüþ îáëàäàþò áûñòðûå íåéòðîíû. Âîçäåéñòâèå ðàäèà-

öèè íà êðåìíèåâûé äåòåêòîð ïðèâîäèò ê ïîÿâëåíèþ

ñòðóêòóðíûõ äåôåêòîâ â êðèñòàëëè÷åñêîé ñòðóêòóðå è

âîçíèêíîâåíèþ ãëóáîêèõ ýëåêòðè÷åñêè àêòèâíûõ öåí-

òðîâ â ýíåðãåòè÷åñêè çàïðåùåííîé çîíå êðåìíèÿ. Ðàäè-

àöèîííûå äåôåêòû ÿâëÿþòñÿ öåíòðàìè òåðìè÷åñêîé ãå-

íåðàöèè ñâîáîäíûõ íîñèòåëåé è öåíòðàìè çàõâàòà íî-

ñèòåëåé çàðÿäà èîíèçàöèè ïðè èõ ñáîðå â

ýëåêòðè÷åñêîì ïîëå äåòåêòîðà (ïîëåçíûé ñèãíàë).

Â ðåçóëüòàòå îáëó÷åíèÿ âîçðàñòàåò îáðàòíûé òîê

äåòåêòîðà. Ðîñò òåìíîâîãî òîêà çà ñ÷åò ãåíåðàöèè íîñè-

òåëåé â îáúåìå äåòåêòîðà � �I VI
 � (� — ôëþåíñ ÷à-

ñòèö, V — îáúåì ÷óâñòâèòåëüíîé ÷àñòè äåòåêòîðà) õà-

ðàêòåðèçóåòñÿ òîêîâîé êîíñòàíòîé îáúåìíîãî ïîâðå-

æäåíèÿ � I , êîòîðàÿ, ïî äàííûì ìíîãî÷èñëåííûõ

èññëåäîâàíèé, ðàâíà ( )5 1 10 17� � � À�ñì�1 äëÿ áûñòðûõ

íåéòðîíîâ ïðè òåìïåðàòóðå +20  C áåç ó÷åòà ñàìîîòæè-

ãà [1, 2]. Ðîñò òåìíîâîãî òîêà äåòåêòîðà, ïðèâîäÿùèé ê

óõóäøåíèþ ñîîòíîøåíèÿ ñèãíàë/øóì, ìîæåò áûòü

óìåíüøåí çà ñ÷åò ïîíèæåíèÿ ðàáî÷åé òåìïåðàòóðû äå-

òåêòîðà, ïîñêîëüêó òîê îáúåìíîé ãåíåðàöèè äëÿ êðåì-

íèÿ óìåíüøàåòñÿ â äâà ðàçà íà êàæäûå 8  Ñ ïðè ïîíèæå-

íèè òåìïåðàòóðû. Â ðåçóëüòàòå èññëåäîâàíèé ðàáî÷àÿ

òåìïåðàòóðà â çîíå íàõîæäåíèÿ êðåìíèåâûõ äåòåêòîðîâ

áûëà ïðèíÿòà ðàâíîé –5  Ñ. Ïîìèìî ýòîãî ðàçðàáîòàíà

ñïåöèàëüíàÿ ýëåêòðîíèêà ðåãèñòðàöèè ñ êîðîòêèì âðå-

ìåíåì ôîðìèðîâàíèÿ 25 íñ, ÷òî ñíèæàåò âêëàä â øóì

îáðàòíîãî òîêà äåòåêòîðà. Ïåðå÷èñëåííûå òåõíè÷åñêèå

ðåøåíèÿ ïîçâîëÿþò, â ðåæèìå êàëèáðîâêè ïðåäëèâíå-

âîãî äåòåêòîðà íà ìþîíàõ, ðåãèñòðèðîâàòü ñèãíàëû îò

÷àñòèö ìèíèìàëüíîé èîíèçàöèè ïðè ñîîòíîøåíèè ñèã-
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peared to be very serious and it needed long-term investiga-

tions by different scientific collaborations from many coun-

tries. Radiation hardness research is an important part of

work to construct an experimental facility, operating

at high-level radiation background during 10 years after

the LHC commissioning. According to the results of the

simulation, the expected fluence of fast neutrons in the

preshower part of the ECAL is to be 1 6 1014. � cm�2 and

0 4 1014. � cm�2 for charged hadrons, respectively. Fast neu-

trons are the most damaging particles. Radiation exposure

causes structural defects in lattice and deep-level centers in

the forbidden gap of the silicon crystal. The defects are the

centers of thermal generation of free charge carriers and

capture centers of ionization charge, while being collected

in an electrical field of the detector.

As a result of irradiation, the detector dark current in-

creases. The increase of the dark current is due to the carrier

generation in the detector bulk: � �I VI
 � , where � is

particle fluence, V is the sensitive area of the detector, and

according to numerous investigations [1, 2] it is character-

ized by the bulk damage constant � I equal to

( )5 1 10 17� � � À�cm�1 for fast neutrons at   20 C without

regard for self-annealing. The detector dark current in-

crease, which leads to a worse signal-to-noise ratio, could

be diminished by the working temperature decrease, since

the bulk current generation decreases 2 times every 8  Ñ of

the temperature drop. As a result of the mentioned above,

the working temperature of the silicon detectors was as-

sumed to be�  5 Ñ. Additionally, specialized read-out elec-

tronics was elaborated with the fast signal shaping time of

25 ns which reduces dark current contribution to the total

noise level. All the listed above technical solutions enable

one to register the minimum ionization particle (m.i.p.) sig-

nal with signal-to-noise ratio equal to 6 for silicon detectors

strongly irradiated with fast neutrons. A high sig-

nal-to-noise ratio for m.i.p. is necessary while calibrating

the preshower detector with the muon beam.

The joint JINR–CERN experimental research has re-

vealed that the planar silicon detectors remain operational

after fast irradiation of neutrons with fluence of 5 1014� neu-

trons/cm 2 [3, 4]. The decrease in charge collection efficien-

cy of 8% for fast neutrons and 4% for 24 GeV protons every

1014 cm�2 of irradiation occurs while registered [5]

(Fig. 1). Thus, the experimental irradiation data accumulat-
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íàë/øóì, ðàâíîì 6, íà ñèëüíî îáëó÷åííûõ íåéòðîíàìè

äåòåêòîðàõ (� 
 �2 1014 ñì�2).

Â ðåçóëüòàòå ñîâìåñòíûõ ýêñïåðèìåíòàëüíûõ èñ-

ñëåäîâàíèé ÎÈßÈ è ÖÅÐÍ óñòàíîâëåíî, ÷òî ïëàíàðíûå

êðåìíèåâûå äåòåêòîðû ðàáîòîñïîñîáíû ïîñëå îáëó÷å-

íèÿ ôëþåíñîì áûñòðûõ íåéòðîíîâ 5 1014� ñì�2 [3, 4].

Ïðè îáëó÷åíèè ïëàíàðíûõ êðåìíèåâûõ äåòåêòîðîâ ïðî-

èñõîäèò ñíèæåíèå ýôôåêòèâíîñòè ñîáðàííîãî çàðÿäà

èîíèçàöèè äëÿ ÷àñòèö ìèíèìàëüíîé èîíèçàöèè íà 8 %

äëÿ áûñòðûõ íåéòðîíîâ è íà 4 % äëÿ ïðîòîíîâ (24 ÃýÂ)

íà êàæäûå1014 ñì�2 [5] (cì. ðèñ. 1). Òàêèì îáðàçîì, íà-

êîïëåííûå ýêñïåðèìåíòàëüíûå äàííûå ðàäèàöèîííûõ

èññëåäîâàíèé è ïðîãíîçèðîâàíèå ïîâåäåíèÿ îáëó÷àå-

ìûõ êðåìíèåâûõ äåòåêòîðîâ ïðè äëèòåëüíîé ðàáîòå â

ðàäèàöèîííûõ ïîëÿõ ïîçâîëÿþò ó÷åñòü íåãàòèâíîå âîç-

äåéñòâèå ðàäèàöèè ïðè ðàçðàáîòêå è ýêñïëóàòàöèè óñòà-

íîâîê.

Íà ïðîòÿæåíèè ïîñëåäíèõ 15 ëåò ËÔ× ÎÈßÈ ýô-

ôåêòèâíî ñîòðóäíè÷àåò ñ ÖÅÐÍ è ðîññèéñêîé ýëåêòðîí-

íîé ïðîìûøëåííîñòüþ (ÍÈÈÌÂ è ÍÏÎ ÝËÌÀ, ã. Çå-

ëåíîãðàä) [6–9]. Íà÷èíàëèñü ýòè ñîâìåñòíûå ðàáîòû ñ

òàê íàçûâàåìûõ «ïàäîâûõ» äåòåêòîðîâ ðàçìåðîì

20 20 0 4� � , ìì äëÿ ïðèìåíåíèÿ èõ â àäðîííîì êàëîðè-

ìåòðå ïðîåêòà L*(SSC), à òàêæå äëÿ ðàäèàöèîííûõ èñ-

ñëåäîâàíèé. Îñíîâíûì ðåçóëüòàòîì ñîòðóäíè÷åñòâà

ñòàëà ðàçðàáîòêà è ñîçäàíèå â Ðîññèè òåõíîëîãèè èçãî-

òîâëåíèÿ ïëàíàðíûõ êðåìíèåâûõ ñòðèïîâûõ äåòåêòî-

ðîâ äëÿ ïðåäëèâíåâîé ÷àñòè ECAL CMS. Îñîáåííîñòüþ

è ãëàâíûì äîñòèæåíèåì ýòîé ðàçðàáîòêè ÿâëÿåòñÿ âûñî-

÷àéøèé óðîâåíü òåõíîëîãèè äåòåêòîðîâ ñ íàïðÿæåíèåì
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ed in investigations allow one to predict the detector behav-

ior in strong radiation and to consider the negative radiation

damage effects during a long-term operation of the detec-

tors.

For 15 years LPP has cooperated effectively [6–9] with

CERN and the Russian microelectronic industry (RIMST

and ELMA, Zelenograd). The cooperation started with de-

sign and production of the so-called PAD detectors

20 20 0 4� � . mm which are to be applied in the hadron

calorimeter of the L*(SSC) project and for radiation hard-

ness investigations. Development of the planar silicon strip

detector technology in Russia for the preshower detector of

the CMS ECAL was the main result of this cooperation. The

high-level detector technology is the feature and principal

achievement of this design: the detector breakdown voltage

exceeds 300 V, that is 10 times higher than the full depletion

voltage (Fig. 2 and 3). These strict requirements to the de-

tector parameters have never been claimed before. The tech-

nology of manufacturing the planar silicon detectors can be

applied to X-ray and alpha particles spectrometry, photo de-

tectors, etc. There are only several producers of the detec-

tors with similar parameters in the world — Hamamatsu,

Micron Semicond., SINTEF, SGT, and others.

JINR contribution to the CMS preshower detector is to

produce 1900 63 63 0 3� � . mm strip detectors. All the de-

tectors must be tested at JINR, assembled in micromodules

(Fig. 4), and then delivered to CERN for the final CMS

mounting. This is an important deal for the Russian indus-
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Ðèñ. 1. Çàâèñèìîñòü ýôôåêòèâíîñòè ñîáèðàíèÿ çàðÿäà èîíèçà-

öèè îò ôëþåíñà áûñòðûõ íåéòðîíîâ äëÿ ÷àñòèö ìèíèìàëüíîé

èîíèçàöèè

Fig. 1. Normalized charge as a function of fluence for neutron irra-

diated detectors

Ðèñ. 2. Ðàñïðåäåëåíèå ïî íàïðÿæåíèþ ïðîáîÿ 957 äåòåêòîðîâ,

èçãîòîâëåííûõ â Çåëåíîãðàäå

Fig. 2. Breakdown voltage distribution for 957 detectors produced

in Zelenograd



ýëåêòðè÷åñêîãî ïðîáîÿ áîëåå 300 Â, ïðåâûøàþùèì íà-

ïðÿæåíèå ïîëíîãî îáåäíåíèÿ äåòåêòîðà â 10 ðàç

(ñì. ðèñ. 2, 3). Òàêèå æåñòêèå òðåáîâàíèÿ ê äåòåêòîðàì

íèêîãäà ðàíåå íå ïðåäúÿâëÿëèñü. Òåõíîëîãèÿ ïîçâîëÿåò

âûïóñêàòü ïëàíàðíûå êðåìíèåâûå äåòåêòîðû äëÿ äðó-

ãèõ íàó÷íûõ è ïðèêëàäíûõ ïðèìåíåíèé (ðåíòãåíîâñêàÿ

ñïåêòðîìåòðèÿ, àëüôà-ñïåêòðîìåòðèÿ, ôîòîïðèåìíèêè

è äð.). Â ìèðå èçâåñòíî íåñêîëüêî ôèðì («Hamamatsu»,

«Micron Semicond.», SINTEF, SGT è äð.), âûïóñêàþùèõ

äåòåêòîðû ñ àíàëîãè÷íûìè ïàðàìåòðàìè.

Âêëàäîì ÎÈßÈ â ñîçäàíèå ïðåäëèâíåâîãî äåòåêòî-

ðà CMS ÿâëÿåòñÿ èçãîòîâëåíèå 1900 ñòðèïîâûõ äåòåêòî-

ðîâ ñ ðàçìåðàìè 63 63 0 3� � , ìì. Âñå äåòåêòîðû òåñòè-

ðóþòñÿ â ÎÈßÈ è ñîáèðàþòñÿ â ìèêðîìîäóëè (ðèñ. 4),

ïîñëå ýòîãî îòïðàâëÿþòñÿ â ÖÅÐÍ äëÿ ìîíòàæà â ñîñòà-

âå óñòàíîâêè CMS. Äëÿ ïðîìûøëåííîñòè Ðîññèè

8 ì2 — ñàìûé êðóïíûé çàêàç ïî èçãîòîâëåíèþ äåòåêòî-

ðîâ òàêîãî êëàññà, è ê íàñòîÿùåìó âðåìåíè îí âûïîëíåí

íà 60 %.

Â ËÔ× ïîäãîòîâëåíà òåõíîëîãè÷åñêàÿ èíôðàñòðóê-

òóðà, ïîçâîëÿþùàÿ ïðèìåíÿòü êðåìíèåâûå ïëàíàðíûå

äåòåêòîðû â áóäóùèõ ôèçè÷åñêèõ ýêñïåðèìåíòàõ. Ñî-

âìåñòíî ñî ñïåöèàëèñòàìè èç ÍÖÔ×ÂÝ (Ìèíñê) â ËÔ×

ñîçäàíà èçìåðèòåëüíàÿ àïïàðàòóðà âõîäíîãî êîíòðîëÿ

ñòàòè÷åñêèõ ýëåêòðè÷åñêèõ ïàðàìåòðîâ — àïïàðàòíî-

ïðîãðàììíûé êîìïëåêñ (ÀÏÊ) äëÿ èçìåðåíèÿ âîëüò-àì-

ïåðíûõ è âîëüò-ôàðàäíûõ õàðàêòåðèñòèê îáëó÷åííûõ è

íåîáëó÷åííûõ ïîëóïðîâîäíèêîâûõ äåòåêòîðîâ [10]. Ñ

ïîìîùüþ ÀÏÊ ïðîèçâîäèòñÿ ïðîâåðêà ñîîòâåòñòâèÿ èç-

ãîòîâëåííûõ äåòåêòîðîâ òðåáîâàíèÿì ñïåöèôèêàöèè è

ñîîòâåòñòâóþùèé îòáîð äåòåêòîðîâ ïî ïàðàìåòðàì. Â

óñëîâèÿõ ìàññîâîãî ïðîèçâîäñòâà ïàðàìåòðû êîìïëåê-

ñà ïî ïðîèçâîäèòåëüíîñòè èçìåðåíèé è ïî èõ êà÷åñòâó

ñîîòâåòñòâóþò òðåáîâàíèÿì ýêñïåðèìåíòà CMS.

Ñ 2001 ã. ñîâìåñòíî ñî ñïåöèàëèñòàìè ÖÅÐÍ

óñïåøíî ýêñïëóàòèðóåòñÿ ñîçäàííàÿ â ËÔ× áàçà äàííûõ

ðåçóëüòàòîâ èçìåðåíèé. Ðàçðàáîòàíà òåõíîëîãèÿ îáëó-

÷åíèÿ äåòåêòîðîâ [11], èçìåðåíèÿ ïàðàìåòðîâ îáëó÷åí-

íûõ äåòåêòîðîâ è èõ õðàíåíèÿ. Ðàçðàáîòàí è ñîçäàí òåõ-

íîëîãè÷åñêèé êîìïëåêñ äëÿ ñáîðêè äåòåêòîðîâ â ìèêðî-
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try: an 8 m2 total area of high quality detectors, 60% of

which have already been completed.

The technological infrastructure has been constructed

at LPP to fulfill the planar silicon detectors application in

CMS and future physical experiments. A special test-bench

for detectors input control was designed and realized in co-

operation with NC PHEP BSU. The test-bench measures

static electrical parameters — the IV and CV characteristics

of non-irradiated and irradiated semiconductor detectors

[10]. By means of the test-bench the detectors have been

examined about their specification compliance and selected

according to their parameters. The test-bench parameters

correspond to the CMS requirements on productivity and

quality of measuring for detectors mass production.

Since 2001, the database of measurement results made

at LPP has been jointly used by CERN and JINR experts.

The detectors irradiation, storage, and measurement tech-

nology has been also developed [11]. A technological com-

plex for assembling detectors into micromodules has been

designed and constructed. It includes an automat for ultra-

sonic bonding, positioning with a�20 �m accuracy and the

gluing facility. The complex is lodged in clean rooms of the

LPP clear zone with the dust purity class 100 [12].

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 3. Çàâèñèìîñòü ïîëíîãî òåìíîâîãî òîêà ñåðèéíîãî äåòåê-

òîðà îò íàïðÿæåíèÿ îáðàòíîãî ñìåùåíèÿ

Fig. 3. Dark current as a function of reverse bias for a serial

detector

Fig. 4. The CMS preshower micromodule

Ðèñ. 4. Îáùèé âèä ìèêðîìîäóëÿ
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ìîäóëü. Êîìïëåêñ âêëþ÷àåò àâòîìàò

äëÿ óëüòðàçâóêîâîé ñâàðêè, óñòàíîâ-

êó äëÿ ïîçèöèîíèðîâàíèÿ ñ òî÷íî-

ñòüþ�20 ìêì è ñêëåéêè. Òåõíîëîãè-

÷åñêèé êîìïëåêñ ðàçìåùåí â ÷èñòîé

çîíå ËÔ× â ïîìåùåíèÿõ ñ êëàññîì

÷èñòîòû 100 [12].

Ïðåäñåäàòåëåì ñåññèè Êîìèòåò
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé èç-
áðàë Â. È. Íåäèëüêî (Ðåñïóáëèêà Áå-
ëîðóññèÿ).

Ïîëíîìî÷íûå ïðåäñòàâèòåëè çà-
ñëóøàëè è îáñóäèëè äîêëàä äèðåêòî-
ðà Èíñòèòóòà Â. Ã. Êàäûøåâñêîãî «Î
âûïîëíåíèè ðåêîìåíäàöèé Ó÷åíîãî
ñîâåòà, ðåøåíèé Êîìèòåòà ïîëíî-
ìî÷íûõ ïðåäñòàâèòåëåé è î äåÿòåëü-
íîñòè ÎÈßÈ â 2003 ã.; î ïëàíàõ Èí-
ñòèòóòà íà 2004 ã.».

Êîìèòåò ïîëíîìî÷íûõ ïðåäñòà-
âèòåëåé îäîáðèë äåÿòåëüíîñòü äè-
ðåêöèè ÎÈßÈ ïî âûïîëíåíèþ ïëàíà
íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò è
ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà â
2003 ã., ïî ðåàëèçàöèè ñîâìåñòíûõ
íàó÷íî-èññëåäîâàòåëüñêèõ ïðîãðàìì
ñî ñòðàíàìè-ó÷àñòíèöàìè, ïî ðàñøè-
ðåíèþ êðóãà íàó÷íûõ ïàðòíåðîâ
ÎÈßÈ, îñîáåííî îòìåòèâ:

— ïðîâåäåíèå àêòóàëüíûõ òåîðåòè-
÷åñêèõ è ýêñïåðèìåíòàëüíûõ èñ-
ñëåäîâàíèé, èòîãîì êîòîðûõ ñòàëè
íîâûå âàæíûå ðåçóëüòàòû, îáîãà-
òèâøèå ìèðîâóþ íàóêó;

— ýêñïåðèìåíòû ïî ñèíòåçó íîâûõ
ýëåìåíòîâ 115 è 113; âûïîëíåíèå
ïëàíîâ ïî ñîçäàíèþ äåòåêòîðîâ
ATLAS, CMS è ALICE äëÿ ñîîðó-
æàåìîãî â ÖÅÐÍ êîëëàéäåðà LHC;

— âûïîëíåíèå ïëàíà-ãðàôèêà ðàáî-
òû áàçîâûõ óñòàíîâîê Èíñòèòóòà â
2003 ã.; óñòàíîâêè ÎÈßÈ îòðàáîòà-
ëè 14265 ÷àñîâ, ÷òî ñîîòâåòñòâóåò
íàèëó÷øèì ïîêàçàòåëÿì ïî îáåñ-
ïå÷åíèþ çàïðîñîâ ïîëüçîâàòåëåé
íà ïðîâåäåíèå ýêñïåðèìåíòîâ íà
ïó÷êàõ ðåàêòîðà è óñêîðèòåëåé
Èíñòèòóòà çà ïîñëåäíèå 12 ëåò;

— ïðîãðåññ â ðàçâèòèè è ñîâåðøåí-
ñòâîâàíèè óñòàíîâîê ÎÈßÈ, â òîì
÷èñëå ïîëó÷åíèå óñêîðåííîãî ïó÷-
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The Plenipotentiary of the Republic
of Belarus V. Nedilko was elected chair-
man of the session of the Committee of
Plenipotentiaries (CP).

The CP took note of the report pre-
sented by JINR Director V. Kady-
shevsky «Implementation of the Re-
commendations of the JINR Scientific
Council and of the Decisions of the
JINR Committee of Plenipotentiaries,
JINR’s Activities in 2003 and Plans for
2004».

The CP approved the activity of the
JINR Directorate on the implementation
of the JINR Plan of Research and Inter-
national Cooperation in 2003, on the re-
alization of collaborative research pro-
grammes with the Member States, and
on the involvement of new scientific
partners. In particular, the CP noted:

— performance of topical theoretical
and experimental studies, which
have resulted in new significant sci-
entific output enriching world sci-
ence;

— experiments on the synthesis of new
elements 115 and 113; activities for
the construction of the ATLAS, CMS,
and ALICE detectors for CERN’s
LHC;

— fulfilment of the schedule of opera-
tion of the Institute’s basic facilities in
2003: the total running time of the fa-
cilities was 14265 hours, which is the
best data achieved over the last 12
years on users’ requests for experi-
ments at the Institute’s reactor and
accelerators;

— progress in the development and up-
grade of the JINR basic facilities, in-
cluding the successful acceleration

Ñïèñîê ëèòåðàòóðû / References

1. Golutvin I. et al. JINR Preprint

E14-95-97. Dubna, 1995.

2. Golutvin I. et al. // Nucl. Instr. Meth.

1995. V. A357. P. 55.

3. Bloch Ph. et al. // Part. Nucl. Lett.

2001. No. 4[107]. P. 25.

4. Bloch Ph. et al. // Nucl. Instr. Meth.

2000. V. A439. P. 344.

5. Bloch Ph. et al. // Nucl. Instr. Meth.

2004. V. A517. P. 121.

6. Cheremukhin A. et al. JINR Preprint

E13-94-247. Dubna, 1994.

7. Bloch Ph. et al. // CERN CMS

NOTE-2000/42. Geneva, 2000.

8. Bloch Ph. et al. // Nucl. Instr. Meth.

2002. V. A479. P. 265.

9. Bloch Ph. et al. // IEEE Transactions

on Nuclear Science. V. 49, No. 1, February

2002.

10. Ãîëóòâèí È. À. è äð. Ñîîáùåíèå

ÎÈßÈ Ð13-2003-203. Äóáíà, 2003 /

Golutvin I. et al. JINR Commun.

Ð13-2003-203. Dubna, 2003.

11. Ãîëèêîâ Â. Â. è äð. Ñîîáùåíèå

ÎÈßÈ Ð13-2001-281. Äóáíà, 2001 / Go-

likov V. V. et al. JINR Commun.

Ð13-2001-281. Dubna, 2001.

12. Áàëàëûêèíà Ò. È. è äð. Ñîîáùå-

íèå ÎÈßÈ Ð13-98-6. Äóáíà, 1998 / Bala-

lykina T. I. et al. JINR Commun. Ð13-98-6.

Dubna, 1998.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

18–19 ìàðòà â Äóáíå ñîñòîÿëàñü î÷åðåäíàÿ ñåññèÿ

Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðàâèòåëüñòâ

ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ.

A regular session of the Committee of Plenipotentiaries

of the Governments of the JINR Member States

was held in Dubna on 18–19 March 2004.



êà èîíîâ æåëåçà íà íóêëîòðîíå,
ïðîâåäåíèå çàïëàíèðîâàííûõ
ðàáîò ïî ñîçäàíèþ íîâîãî ïîäâèæ-
íîãî îòðàæàòåëÿ äëÿ ÈÁÐ-2, ïðî-
äîëæåíèå ðàáîò ïî ìîíòàæó ëè-
íåéíîãî óñêîðèòåëÿ ýëåêòðîíîâ
óñòàíîâêè ÈÐÅÍ, à òàêæå ðàáîòû
íà ïåðâîé î÷åðåäè óñòàíîâêè
DRIBs, íàöåëåííûå íà ïðîâåäå-
íèå ïåðâûõ äâóõ ýêñïåðèìåíòîâ â
2004 ã.;

— íà÷àëî ðàáîòû Äóáíåíñêîé ìå-
æäóíàðîäíîé øêîëû ñîâðåìåííîé
òåîðåòè÷åñêîé ôèçèêè (ïðîåêò
DIAS-TH) è èíèöèàòèâû Ó÷åáíî-
íàó÷íîãî öåíòðà ÎÈßÈ ïî ïðîâå-
äåíèþ ñîâìåñòíûõ ñåìèíàðîâ â
íàó÷íûõ öåíòðàõ ñòðàí-ó÷àñòíèö
Èíñòèòóòà, ÷òî ñïîñîáñòâóåò áî-
ëåå ïîëíîìó èíôîðìèðîâàíèþ
íàó÷íîé îáùåñòâåííîñòè, ìîëî-
äûõ ó÷åíûõ è ñòóäåíòîâ îá îáðà-
çîâàòåëüíîé è íàó÷íîé äåÿòåëüíî-
ñòè ÎÈßÈ.

Êîìèòåò ïðèíÿë ê ñâåäåíèþ ïðî-
åêò «Ìåæäóíàðîäíûé èíòåðíåò-æóð-
íàë äëÿ øêîëüíèêîâ ïî åñòåñòâåí-

íûì íàóêàì» è, ó÷èòûâàÿ áîëüøóþ
âàæíîñòü ïðèâëå÷åíèÿ â íàóêó òàëàí-
òëèâîé ìîëîäåæè ñòðàí-ó÷àñòíèö,
ðåêîìåíäîâàë ïðîäîëæèòü ðàáîòó
íàä ïðîåêòîì.

ÊÏÏ óòâåðäèë ðåêîìåíäàöèè
94-é è 95-é ñåññèé Ó÷åíîãî ñîâåòà
ÎÈßÈ, à òàêæå ïëàí íàó÷íî-èññëåäî-
âàòåëüñêèõ ðàáîò è ìåæäóíàðîäíîãî
ñîòðóäíè÷åñòâà íà 2004 ã. è ïîðó÷èë
äèðåêöèè ÎÈßÈ îáåñïå÷èòü â 2004 ã.
ïåðâîî÷åðåäíîå âûäåëåíèå ñðåäñòâ
íà ïðèîðèòåòíûå çàäà÷è, ðåêîìåíäî-
âàííûå 95-é ñåññèåé.

Ñåññèÿ îäîáðèëà ïðåäëîæåíèå
äèðåêöèè Èíñòèòóòà ïî çàêëþ÷åíèþ
Ñîãëàøåíèÿ ìåæäó Îáúåäèíåííûì
èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé
è Äåïàðòàìåíòîì ïî íàóêå è òåõíî-
ëîãèÿì Þæíî-Àôðèêàíñêîé Ðåñïó-
áëèêè.

Çàñëóøàâ è îáñóäèâ äîêëàä ïî-
ìîùíèêà äèðåêòîðà Èíñòèòóòà ïî
ýêîíîìè÷åñêèì è ôèíàíñîâûì âî-
ïðîñàì Â. Â. Êàòðàñåâà «Î ôèíàíñî-
âîé äåÿòåëüíîñòè ÎÈßÈ â 2003 ã. è
ïëàíå íà 2004–2005 ãã.», Êîìèòåò

ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðè-
íÿë ê ñâåäåíèþ èíôîðìàöèþ îá èñ-
ïîëíåíèè áþäæåòà ÎÈßÈ çà 2003 ã.

• ïî ðàñõîäàì — â ñóììå
30 753,0 òûñ. äîëëàðîâ ÑØÀ;

• ïî äîõîäàì — â ñóììå
32 837,5 òûñ. äîëëàðîâ ÑØÀ.

ÊÏÏ óòâåðäèë áþäæåò ÎÈßÈ íà
2004 ã. ñ îáùåé ñóììîé ðàñõîäîâ
38,063 ìëí äîëëàðîâ ÑØÀ, à òàêæå
âçíîñû è âûïëàòû çàäîëæåííîñòåé
ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà 2004 ã.

Êîìèòåò îïðåäåëèë ðàçìåð áþä-
æåòà ÎÈßÈ ïî äîõîäàì è ðàñõîäàì â
2005 ã. â ñóììå 37,6 ìëí äîëëàðîâ
ÑØÀ è óòâåðäèë îðèåíòèðîâî÷íûå
ñóììû âçíîñîâ è âûïëàòû çàäîëæåí-
íîñòåé ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ íà
2005 ã.

Ñåññèÿ ïåðåíåñëà âûïëàòó ñòðà-
íàìè-ó÷àñòíèöàìè çàäîëæåííîñòåé,
âîçíèêøèõ â 2002–2003 ãã., íà ïåðèîä
ñ 2011 ã. ñ ó÷åòîì èòîãîâ âûïîëíåíèÿ
Ïðîãðàììû ðåñòðóêòóðèçàöèè çàäîë-
æåííîñòåé è ðåôîðìèðîâàíèÿ ñèñòå-
ìû ðàñ÷åòà è óïëàòû âçíîñîâ íà
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of the iron beam at the Nuclotron,
execution of the scheduled work on
the construction of a new movable
reflector for the IBR-2 reactor, con-
tinuation of the assembly of the lin-
ear electron accelerator for the IREN
facility as well as ongoing activity
within Phase I of the DRIBs projects
aimed at two experiments to be car-
ried out in 2004;

— start of the Dubna International Ad-
vanced School of Theoretical
Physics (project DIAS-TH) and the
initiatives of the JINR University
Centre in holding joint seminars in
research centres of the Institute’s
Member States, which contributes to
promoting JINR’s educational and
scientific activities within the interna-
tional scientific community, among
young scientists and students.

The CP noted the presentation of
the new project «International Internet
Magazine for School Students in Nat-
ural Sciences». Considering the great
importance of involvement of talented

young people from the Member States
to science, it was recommended to con-
tinue the work on this project.

The CP approved the recommen-
dations of the 94th and 95th sessions of
the JINR Scientific Council and the
JINR Topical Plan of Research and In-
ternational Cooperation for 2004. The
JINR Directorate was commissioned to
give funding in 2004 to the priority activ-
ities as recommended at the 95th ses-
sion of the Scientific Council.

The CP approved the proposal of
the JINR Directorate concerning the
conclusion of a cooperation agreement
between the Joint Institute for Nuclear
Research and the Department of Sci-
ence and Technology of the Republic of
South Africa.

Based on the report «JINR’s Finan-
cial Activity in 2003 and Plan for 2004–
2005» presented by JINR Assistant Di-
rector for Economic and Financial Is-
sues V. Katrasev, the CP took note of
the information on the execution of the

JINR budget in 2003: in expenditure —
US$ 30 753.0 thousand and in in-
come — US$ 32 837.5 thousand.

The CP approved the JINR budget
for 2004 with the total expenditure
amounting to US$ 38.063 million as well
as the Member States’ contributions
and the sums of Member States’ debts
to be paid in 2004.

The estimate of the JINR budget
for 2005 in income and expenditure was
set by the CP to be US$ 37.6 million.
Also fixed were the provisional sums of
the Member States’ contributions to the
JINR budget and the sums of Member
States’ debts to be paid in 2005.

The CP resolved to postpone the
payments by Member States of the
debts that occurred in 2002–2003 for a
period after the year 2011, taking into
account the results of implementation of
«The Programme of Restructuring of
Debts and Reforming of the System of
Calculation and Payment of Contribu-
tions for 2004–2010».

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION



2004–2010 ãã., à òàêæå ïîðó÷èëà äè-
ðåêöèè, ïî ïðåäñòàâëåíèþ ñòðàí-
ó÷àñòíèö, ðàññìàòðèâàòü ïðåäëîæå-
íèÿ ïî ðåñòðóêòóðèçàöèè è äîñðî÷íî-
ìó (äî 2011 ã.) âûïîëíåíèþ îáÿçà-
òåëüñòâ ïî âûïëàòå âçíîñîâ çà
2002–2003 ãã. íà âçàèìîïðèåìëåìûõ
óñëîâèÿõ.

ÊÏÏ îäîáðèë ôèíàíñîâóþ äåÿ-
òåëüíîñòü Èíñòèòóòà â 2003 ã. ïî ðåà-
ëèçàöèè «Íàó÷íîé ïðîãðàììû ðàçâè-
òèÿ ÎÈßÈ íà 2003–2009 ãã.» è ïðèíÿë

ê ñâåäåíèþ èíôîðìàöèþ äèðåêöèè î
ïëàíå íà 2004–2005 ãã.

Çàñëóøàâ è îáñóäèâ äîêëàä íà-
÷àëüíèêà ïëàíîâî-ïðîèçâîäñòâåííî-
ãî îòäåëà Èíñòèòóòà À. Â. Ðóçàåâà «Î
íîðìàòèâíûõ äîêóìåíòàõ, ðåãóëèðó-
þùèõ ôèíàíñîâóþ äåÿòåëüíîñòü
ÎÈßÈ», Êîìèòåò ïîëíîìî÷íûõ ïðåä-
ñòàâèòåëåé ñîãëàñèëñÿ ñ ðåêîìåíäà-
öèåé Ôèíàíñîâîãî êîìèòåòà è ðàáî-
÷åé ãðóïïû ïðè ïðåäñåäàòåëå ÊÏÏ ïî
ôèíàíñîâûì âîïðîñàì ÎÈßÈ îá

óòâåðæäåíèè ðåäàêöèè íîðìàòèâíûõ
äîêóìåíòîâ, ðåãóëèðóþùèõ ôèíàíñî-
âóþ äåÿòåëüíîñòü Èíñòèòóòà, è îò-
êðûë äëÿ ïîäïèñàíèÿ ïîëíîìî÷íûìè
ïðåäñòàâèòåëÿìè ðåäàêöèþ íîðìà-
òèâíûõ äîêóìåíòîâ, âêëþ÷àþùóþ
èçìåíåíèÿ â Óñòàâå è Ôèíàíñîâîì
ïðîòîêîëå Èíñòèòóòà, êîòîðóþ íà
îñíîâàíèè ïîëíîìî÷èé îò ïðàâè-
òåëüñòâ ãîñóäàðñòâ-÷ëåíîâ Èíñòèòó-
òà íåîáõîäèìî ïîäïèñàòü äî î÷åðåä-
íîé ñåññèè ÊÏÏ â ìàðòå 2005 ã.
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Íà ñíèìêàõ âíèçó: ó÷àñòíèêè çàñåäàíèÿ — ïî÷åòíûé äîêòîð

ÎÈßÈ Á. Ñ. Þëäàøåâ (ñëåâà) è íàãðàæäåííûé ïî÷åòíûì

äèïëîìîì ÎÈßÈ Î. Á. Àáäèíîâ

Dubna, 18 March. Meeting of the regular session

of the Committee of Plenipotentiaries of the JINR Member States.

Down in the photo: participants of the meeting —

Honorary Doctor of JINR B. Yuldashev (left)

and JINR Honorary Diploma holder O. Abdinov



Êîìèòåò ïîñòàíîâèë ïðèíèìàòü ê
ðàññìîòðåíèþ äîïîëíèòåëüíûå ïî-
ïðàâêè è èçìåíåíèÿ â ðåäàêöèþ Óñòà-
âà è Ôèíàíñîâîãî ïðîòîêîëà ÎÈßÈ
ïîñëå ïîäïèñàíèÿ ýòèõ äîêóìåíòîâ â
ñîîòâåòñòâèè ñî ñòàòüåé 20 (ïóíêò 2)
Óñòàâà Èíñòèòóòà áîëüøèíñòâîì
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé è âñòó-
ïëåíèÿ èõ â äåéñòâèå. Ïîïðàâêè
ðåäàêöèîííîãî õàðàêòåðà, ïîñòóïèâ-
øèå â äèðåêöèþ, ìîãóò áûòü ñîãëàñî-
âàíû ñ ïîëíîìî÷íûìè ïðåäñòàâèòå-
ëÿìè ïî ïåðåïèñêå.

Ñåññèÿ óòâåðäèëà «Ôèíàíñîâûå
íîðìû ÎÈßÈ» â ðåäàêöèè, ïðåäñòà-
âëåííîé ðàáî÷åé ãðóïïîé ïðè ïðåä-
ñåäàòåëå ÊÏÏ è îäîáðåííîé Ôèíàí-
ñîâûì êîìèòåòîì ÎÈßÈ, è ïîðó÷èëà
äèðåêöèè ðóêîâîäñòâîâàòüñÿ ýòèì
äîêóìåíòîì â ñâîåé ôèíàíñîâîé äå-
ÿòåëüíîñòè.

Çàñëóøàâ è îáñóäèâ äîêëàä
ïðåäñåäàòåëÿ Ôèíàíñîâîãî êîìèòåòà
Â. Ñ. ×ìåëÿ «Î ðàáîòå Ôèíàíñîâîãî
êîìèòåòà 19–20 ôåâðàëÿ 2004 ã.», Êî-
ìèòåò ïîëíîìî÷íûõ ïðåäñòàâèòåëåé

óòâåðäèë ïðîòîêîë çàñåäàíèÿ Ôèíàí-
ñîâîãî êîìèòåòà 19–20 ôåâðàëÿ
2004 ã., à òàêæå îò÷åò Îáúåäèíåííîãî
èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé çà
2002 ã.

• îá èñïîëíåíèè áþäæåòà ïî ðàñõî-
äàì — 26 798,4 òûñ. äîëëàðîâ
ÑØÀ;

• ñ ñóììîé çàêëþ÷èòåëüíîãî áàëàí-
ñà íà 01.01.2003 ã. — 139 420,0 òûñ.
äîëëàðîâ ÑØÀ.

ÊÏÏ îáðàòèëñÿ ñ ïðîñüáîé ê ïîë-
íîìî÷íîìó ïðåäñòàâèòåëþ ïðàâè-
òåëüñòâà Ðîññèéñêîé Ôåäåðàöèè â
ÎÈßÈ îðãàíèçîâàòü ïðîâåäåíèå ðå-
âèçèè ôèíàíñîâî-õîçÿéñòâåííîé äå-
ÿòåëüíîñòè ÎÈßÈ çà 2003 ã. â îáú-
åìå, àíàëîãè÷íîì ïðåäûäóùåé ðåâè-
çèè. Äëÿ ïðîâåäåíèÿ àíàëèçà èòîãîâ
ðåâèçèè áûëà îáðàçîâàíà Êîíòðîëü-
íàÿ êîìèññèÿ èç ïðåäñòàâèòåëåé Ðå-
ñïóáëèêè Áîëãàðèè, Ñîöèàëèñòè÷å-
ñêîé Ðåñïóáëèêè Âüåòíàì, Ðîññèé-
ñêîé Ôåäåðàöèè è ×åøñêîé
Ðåñïóáëèêè.

Çàñëóøàâ è îáñóäèâ ñîîáùåíèå
äèðåêòîðà Èíñòèòóòà Â. Ã. Êàäûøåâ-
ñêîãî îá óòâåðæäåíèè â äîëæíîñòè
ãëàâíîãî èíæåíåðà ÎÈßÈ, Êîìèòåò
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé íà
îñíîâàíèè ðåçóëüòàòîâ îòêðûòîãî ãî-
ëîñîâàíèÿ óòâåðäèë â äîëæíîñòè
ãëàâíîãî èíæåíåðà ÎÈßÈ ÷ëåíà-êîð-
ðåñïîíäåíòà ÐÀÍ Ãðèãîðèÿ Äìèòðèå-
âè÷à Øèðêîâà íà ñðîê ïîëíîìî÷èé
äèðåêòîðà ÎÈßÈ.

Çàñëóøàâ è îáñóäèâ èíôîðìà-
öèþ ïðåäñåäàòåëÿ ÊÏÏ Â. È. Íåäèëü-
êî î ñîçäàíèè êîìèññèè ïî âûáîðàì
äèðåêòîðà ÎÈßÈ, Êîìèòåò ïîëíîìî÷-
íûõ ïðåäñòàâèòåëåé íàçíà÷èë âûáî-
ðû äèðåêòîðà ÎÈßÈ íà î÷åðåäíîé
ñåññèè ÊÏÏ â ìàðòå 2005 ã. è îáðàçî-
âàë êîìèññèþ ïî âûáîðàì èç ïðåä-
ñòàâèòåëåé Ðåñïóáëèêè Áåëîðóññèè,
Ìîíãîëèè, Ðåñïóáëèêè Ïîëüøè, Ðîñ-
ñèéñêîé Ôåäåðàöèè, Ñëîâàöêîé Ðå-
ñïóáëèêè è ïðåäñåäàòåëÿ ÍÒÑ ÎÈßÈ.
Ðóêîâîäñòâî êîìèññèåé ïîðó÷åíî
ïðåäñòàâèòåëþ Ðîññèéñêîé Ôåäåðà-
öèè àêàäåìèêó Â. À. Ìàòâååâó.
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The CP approved the Institute’s fi-
nancial activity in 2003 concerning the
implementation of «The Programme of
JINR’s Scientific Research and Devel-
opment for 2003–2009» and noted the
Directorate’s information on the plan for
2004–2005.

Based on the report by JINR Bud-
get and Financial Planning Department
Chief A. Ruzaev «On Basic Documents
Regulating the Financial Activity of
JINR», the CP agreed with the recom-
mendation of the Finance Committee
and of the Working Group under the CP
Chairman to approve the revised texts
of the basic documents regulating
JINR’s financial activity. The CP opened
these basic documents, which include
amendments in the Institute’s Charter
and Financial Protocol, for signature by
the Plenipotentiaries. Based on the
powers from the governments of the
Member States, the Plenipotentiaries
should sign these documents before
the next session of the CP in March
2005.

The CP resolved to accept for con-
sideration any additional amendments

in the texts of the JINR Charter and Fi-
nancial Protocol after the signature of
these documents by the majority of
Plenipotentiaries, in accordance with
article 20 (item 2) of the Charter, and af-
ter their coming into force. Minor editing
corrections forwarded to the Directorate
can be agreed upon with Plenipoten-
tiaries by correspondence.

The CP approved the text of the
«Financial Regulations of JINR» pre-
sented by the Working Group under the
CP Chairman and commissioned the
Directorate to be guided by it in the fi-
nancial activity.

Based on the report presented by
the Chairman of the Finance Commit-
tee, V. Chmel, on the Committee’s
meeting held on 19–20 February 2004,
the CP approved the Protocol of this
meeting and the Directorate’s report on
the execution of the JINR budget in
2002 with expenditure of US$ 26 798.4
thousand, and with the summary ac-
count as of 01.01.2002 being US$ 139
420.0 thousand.

The CP asked the Plenipotentiary
of the Russian Federation to organize a

review of JINR’s economic and financial
activities for the year 2003 in a volume
similar to the previous one. To examine
the results of the review, a control com-
mission was set up, consisting of the
representatives of Bulgaria, Czech Re-
public, Russia, and Vietnam.

Based on the information by JINR
Director V. Kadyshevsky about the
election of the JINR Chief Engineer, the
CP elected by open vote G. Shirkov as
Chief Engineer of JINR until the com-
pletion of the term of office of the JINR
Director.

Based on the information by the CP
Chairman V. Nedilko on the organiza-
tion of a committee for the election of
the JINR Director and after due discus-
sion the CP resolved to schedule the
election of the JINR Director for the next
CP meeting in March 2005 and to set up
the election committee composed of the
representatives of Belarus, Mongolia,
Poland, Russia, Slovakia and of the
Chairman of the JINR Science and
Technology Council. The CP appointed
Academician V. Matveev, representa-
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JINR CP SESSION



ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION

ÊÏÏ ïîðó÷èë êîìèññèè ïîäãîòî-
âèòü ïðåäëîæåíèÿ è íàïðàâèòü ïîë-
íîìî÷íûì ïðåäñòàâèòåëÿì ïîäðîá-
íóþ èíôîðìàöèþ î êàíäèäàòàõ è èõ
ïðîãðàììàõ íå ïîçæå ÷åì çà äâà ìå-
ñÿöà äî î÷åðåäíîé ñåññèè Êîìèòåòà
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé, à òàê-
æå âûðàáîòàòü ðåêîìåíäàöèè ïî ââå-
äåíèþ äîëæíîñòè íàó÷íîãî ðóêîâîäè-
òåëÿ ÎÈßÈ, åãî ñòàòóñó è ïîëíîìî-
÷èÿì.

Â ñâÿçè ñ ïðåäëîæåíèÿìè ðÿäà
÷ëåíîâ Ó÷åíîãî ñîâåòà Èíñòèòóòà,
âûñêàçàííûìè íà 95-é ñåññèè, êîìè-
òåò ïîðó÷èë êîìèññèè âûðàáîòàòü ðå-
êîìåíäàöèè ïî âîïðîñó î ïðåäñåäà-
òåëå Ó÷åíîãî ñîâåòà ÎÈßÈ.

Ôèíàíñîâûé êîìèòåò çàñëóøàë
äîêëàä äèðåêòîðà Èíñòèòóòà àêàäå-
ìèêà Â. Ã. Êàäûøåâñêîãî î âûïîëíå-
íèè ðåêîìåíäàöèé Ó÷åíîãî ñîâåòà è
ðåøåíèé ÊÏÏ ÎÈßÈ, î äåÿòåëüíîñòè
Èíñòèòóòà â 2003 ã. è ïëàíàõ íà
2004 ã.

Êîìèòåò îäîáðèë äåÿòåëüíîñòü
äèðåêöèè ïî âûïîëíåíèþ ïëàíà íà-
ó÷íî-èññëåäîâàòåëüñêèõ ðàáîò è ìå-
æäóíàðîäíîãî ñîòðóäíè÷åñòâà â
2003 ã., ïî ðåàëèçàöèè ñîâìåñòíûõ
íàó÷íî-èññëåäîâàòåëüñêèõ ïðîãðàìì
ñî ñòðàíàìè-ó÷àñòíèöàìè è ðàñøè-
ðåíèþ êðóãà íàó÷íûõ ïàðòíåðîâ
ÎÈßÈ, à òàêæå îòìåòèë óñïåõè êîë-
ëåêòèâà Èíñòèòóòà ïî âûïîëíåíèþ
íàó÷íîé ïðîãðàììû ÎÈßÈ, ýêñïåðè-
ìåíòû ïî ñèíòåçó ýëåìåíòîâ 115 è
113, âûïîëíåíèå ïëàíà-ãðàôèêà ðà-
áîòû áàçîâûõ óñòàíîâîê â 2003 ã.,
â òå÷åíèå êîòîðîãî äîñòèãíóòû íàè-

ëó÷øèå ïîêàçàòåëè ïî îáåñïå÷åíèþ
çàïðîñîâ ïîëüçîâàòåëåé íà ïðîâåäå-
íèå ýêñïåðèìåíòîâ íà ïó÷êàõ ðåàêòî-
ðà è óñêîðèòåëåé Èíñòèòóòà.

Çàñëóøàâ èíôîðìàöèþ Â. Ã. Äðî-
æåíêî î ðàáîòå Êîíòðîëüíîé êîìèñ-
ñèè, Ôèíàíñîâûé êîìèòåò óòâåðäèë
îò÷åò äèðåêöèè ÎÈßÈ çà 2002 ã. îá
èñïîëíåíèè áþäæåòà ïî ðàñõîäàì —
26798,4 òûñ. äîëëàðîâ ÑØÀ, ñ ñóì-
ìîé çàêëþ÷èòåëüíîãî áàëàíñà íà
01.01.2003 ã. — 139420,0 òûñ. äîëëà-
ðîâ ÑØÀ.

Ôèíàíñîâûé êîìèòåò ïðèíÿë ê
ñâåäåíèþ äîêëàä Â. Â. Êàòðàñåâà îá
èñïîëíåíèè áþäæåòà ÎÈßÈ çà 2003 ã.
«Ôèíàíñîâàÿ äåÿòåëüíîñòü ÎÈßÈ â
2003 ã. è ïëàí íà 2004–2005 ãã.» è ðå-
êîìåíäîâàë Êîìèòåòó ïîëíîìî÷íûõ
ïðåäñòàâèòåëåé óòâåðäèòü áþäæåò
ÎÈßÈ íà 2004 ã. ñ îáùåé ñóììîé ðàñ-
õîäîâ 38,063 ìëí äîëëàðîâ ÑØÀ.
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tive of Russia, to be Chairman of the
election committee.

The CP commissioned the commit-
tee to prepare its proposals and to for-
ward to the Plenipotentiaries detailed
information about the candidates and
their programmes not later than two
months before the next session of the
CP, also to work out recommendations
concerning establishment of the posi-
tion of Scientific Leader of JINR, his sta-
tus, and mandate.

Taking into account the observa-
tions made by some members of the
JINR Scientific Council at its 95th ses-
sion, the CP also commissioned the
election committee to work out recom-
mendations concerning the Chairman
of the JINR Scientific Council.

At the meeting, JINR Director
V. Kadyshevsky reported on the imple-
mentation of the recommendations of
the JINR Scientific Council and of the
decisions of the JINR Committee of
Plenipotentiaries (CP), on JINR’s activi-
ties in 2003 and plans for 2004.

The Finance Committee approved
the activity of the JINR Directorate on
the implementation of the JINR Plan of
Research and International Coopera-
tion in 2003, on the realization of collab-
orative research programmes with the
Member States, and on the involvement
of new scientific partners. It also noted
the achievements of JINR staff in the
implementation of the JINR scientific
programme, in particular, the experi-
ments on the synthesis of elements 115

and 113, the fulfilment of the schedule
of the operation of the Institutes’ basic
facilities in 2003, during which the best
data were achieved over the last 12
years on users’ requests for experi-
ments at the Institute’s reactor and ac-
celerators.

Taking as a basis the information
on the work of the Control Commission,
presented by V. Drozhenko, the Fi-
nance Committee approved the Direc-
torate’s report for 2002 on the execution
of the JINR budget in expenditure
amounting to US$ 26 798.4 thousand,
with the summary account as of
01.01.2003 being US$ 139 420.0 thou-
sand.

The Finance Committee took note
of the report «JINR’s Financial Activity

ÔÈÍÀÍÑÎÂÛÉ ÊÎÌÈÒÅÒ
FINANCE COMMITTEE

Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ñîñòîÿëîñü â Äóáíå

19–20 ôåâðàëÿ ïîä ïðåäñåäàòåëüñòâîì ïðåäñòàâèòåëÿ

îò Ðåñïóáëèêè Áåëîðóññèè Â. Ñ. ×ìåëÿ.

A regular meeting of the JINR Finance Committee

was held in Dubna on 19–20 February 2004. It was chaired

by V. Chmel, a representative of the Republic of Belarus.



Îáñóäèâ äîêëàä À. Â. Ðóçàåâà
«Î íîðìàòèâíûõ äîêóìåíòàõ, ðåãóëè-
ðóþùèõ ôèíàíñîâóþ äåÿòåëüíîñòü
ÎÈßÈ», Ôèíàíñîâûé êîìèòåò ðåêî-
ìåíäîâàë ÊÏÏ ñîãëàñèòüñÿ ñ ðåêî-
ìåíäàöèåé ðàáî÷åé ãðóïïû ïðè ïðåä-
ñåäàòåëå ÊÏÏ îá óòâåðæäåíèè ðåäàê-
öèè íîðìàòèâíûõ äîêóìåíòîâ,
ðåãóëèðóþùèõ ôèíàíñîâóþ äåÿòåëü-
íîñòü Èíñòèòóòà. Êîìèòåò ïðåäëîæèë
îòêðûòü íà î÷åðåäíîé ñåññèè ÊÏÏ

äëÿ ïîäïèñàíèÿ íîðìàòèâíûå äîêó-

ìåíòû, âêëþ÷àþùèå èçìåíåíèÿ â

Óñòàâå è Ôèíàíñîâîì ïðîòîêîëå Èí-

ñòèòóòà, ñ ïðîñüáîé ê ïîëíîìî÷íûì

ïðåäñòàâèòåëÿì, íà îñíîâàíèè ïîë-

íîìî÷èé îò ïðàâèòåëüñòâ ãîñó-

äàðñòâ-÷ëåíîâ ÎÈßÈ, ïîäïèñàòü íî-

âóþ ðåäàêöèþ Óñòàâà è Ôèíàíñîâîãî

ïðîòîêîëà äî ñåññèè ÊÏÏ â ìàðòå

2005 ã.

Ôèíàíñîâûé êîìèòåò óòâåðäèë

«Ôèíàíñîâûå íîðìû ÎÈßÈ» â ðåäàê-

öèè, ïðåäñòàâëåííîé ðàáî÷åé ãðóï-

ïîé ïðè ïðåäñåäàòåëå ÊÏÏ è äèðåê-

öèåé Èíñòèòóòà, è ïîðó÷èë äèðåêöèè

ïîñëå óòâåðæäåíèÿ ýòîãî äîêóìåíòà

íà ñåññèè ÊÏÏ ðóêîâîäñòâîâàòüñÿ èì

â ñâîåé ôèíàíñîâîé äåÿòåëüíîñòè.
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in 2003 and Plan for 2004–2005», pre-
sented by V. Katrasev, and recom-
mended that the CP approve the JINR
budget for 2004 with the total expendi-
ture amounting to US$ 38.063 million.

Based on the report by A. Ruzaev
«On Basic Documents Regulating the
Financial Activity of JINR», the Finance
Committee recommended that the CP
agree with the recommendation of the
Working Group under the CP Chairman

to approve the revised texts of the basic
documents regulating JINR’s financial
activity. The Finance Committee pro-
posed that these basic documents,
which include amendments in the Insti-
tute’s Charter and Financial Protocol,
be opened for signature at the March
2004 session of the CP. It also asked
the Plenipotentiaries, on the strength of
the powers from the governments of the
Member States, to sign the new ver-

sions of the Charter and of the Financial
Protocol before the March 2005 session
of the CP.

The Finance Committee endorsed
the text of the «Financial Regulations of
JINR» presented by the Working Group
under the CP Chairman and commis-
sioned the Directorate, after the ap-
proval of this document at the CP ses-
sion, to be guided by it in the financial
activity.

ÔÈÍÀÍÑÎÂÛÉ ÊÎÌÈÒÅÒ
FINANCE COMMITTEE

Äóáíà, 19 ôåâðàëÿ. Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ

Dubna, 19 February. Meeting of the JINR Finance Committee



6 ôåâðàëÿ â Ìèíàòîìå ÐÔ ïðîøëà ðàáî÷àÿ

âñòðå÷à çàìåñòèòåëÿ ìèíèñòðà È. Ì. Êàìåíñêèõ ñ âè-

öå-äèðåêòîðîì ÎÈßÈ À. Í. Ñèñàêÿíîì, äèðåêòîðîì

ËÍÔ À. Â. Áåëóøêèíûì, íàó÷íûì ðóêîâîäèòåëåì

ÈÁÐ-2 Â. Ë. Àêñåíîâûì, çàìåñòèòåëåì ãëàâíîãî èí-

æåíåðà ÎÈßÈ À. Â. Âèíîãðàäîâûì. Îáñóæäàëèñü âî-

ïðîñû ñîòðóäíè÷åñòâà ìåæäó îðãàíèçàöèÿìè Ìèíàòî-

ìà è ÎÈßÈ. Â òîò æå äåíü ñîñòîÿëàñü âñòðå÷à ïðåä-

ñòàâèòåëåé ÎÈßÈ ñ ðóêîâîäèòåëåì äåïàðòàìåíòà

àòîìíîé íàóêè è òåõíèêè Î. Î. Ïàòàðèíèíûì.

�

11–12 ôåâðàëÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ Þæ-

íî-Àôðèêàíñêîé Ðåñïóáëèêè: ãåíåðàëüíûé óïðàâëÿ-

þùèé ìåæäóíàðîäíûìè ðåñóðñàìè Äåïàðòàìåíòà íà-

óêè è òåõíîëîãèè ÞÀÐ ä-ð Í. Àðåíäñå, ñïåöèàëèñò â

îáëàñòè ôèçèêè è òåõíèêè óñêîðèòåëåé ä-ð Ñ. Ìóëëè-

îíñ è ïåðâûé ñåêðåòàðü ïîñîëüñòâà ÞÀÐ â Ìîñêâå

Õ. Äæåêîáñ.

Ïîñëå ïîñåùåíèÿ Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé

è Ëàáîðàòîðèè íåéòðîííîé ôèçèêè, ãäå ãîñòåé ïîçíà-

êîìèëè ñ îñíîâíûìè íàïðàâëåíèÿìè èññëåäîâàíèé è

íîâûìè ïðîåêòàìè, ñîñòîÿëàñü áåñåäà â äèðåêöèè

ÎÈßÈ. Äèðåêòîð Èíñòèòóòà àêàäåìèê Â. Ã. Êàäûøåâ-

ñêèé ðàññêàçàë îá èñòîðèè è ðàçâèòèè ÎÈßÈ, î ñî-

òðóäíè÷åñòâå ñ âåäóùèìè èññëåäîâàòåëüñêèìè öåí-

òðàìè ìèðà, ïðåäñòàâèë îñíîâíûå íàïðàâëåíèÿ ñåìè-

ëåòíåé ïðîãðàììû.

Êîììåíòèðóÿ èòîãè âñòðå÷è, ä-ð Í. Àðåíäñå îò-

ìåòèë, ÷òî ôèçèêè ÞÀÐ çàèíòåðåñîâàíû â ñîòðóäíè-
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Deputy Minister for Atomic Energy of RF I. Kamen-

skikh had a working meeting with JINR Vice-Director

A. Sissakian, FLNP Director A. Belushkin, IBR-2 Scien-

tific Leader V. Aksenov, and Deputy JINR Chief Engi-

neer A. Vinogradov on 6 February in the Ministry of

Atomic Energy of RF. They discussed aspects of coop-

eration between JINR and the Ministry organizations.

JINR representatives also had a meeting with Chief of

the Ministry department of atomic science and technol-

ogy O. Patarinin.

�

On 11–12 February, a delegation from the South

African Republic (SAR) visited JINR. It included General

Manager of international resources (department of sci-

ence and technology) of SAR Dr N. Arendse, physics

and acceleration technology specialist Dr S. Mullions,

and First Secretary of the SAR Embassy in Moscow

H. Jacobs.

The guests were shown around the Flerov Labora-

tory of Nuclear Reactions and the Frank Laboratory of

Neutron Physics where they learned about the main

trends of research and new projects. After that the

guests had a reception in the JINR Directorate. JINR Di-

rector Academician V. Kadyshevsky spoke about the

history and development of JINR, its cooperation with

leading world research centres and acquainted the

guests with the main items of the seven-year pro-

gramme of research.

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Äóáíà, 12 ôåâðàëÿ.

Äåëåãàöèÿ Þæíî-Àôðèêàíñêîé

Ðåñïóáëèêè íà ýêñêóðñèè

â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé

èì. Ã. Í. Ôëåðîâà

Dubna, 12 February.

JINR is visited by a delegation

from the South African Republic.

An excursion to the Flerov

Laboratory of Nuclear Reactions



÷åñòâå ñ ó÷åíûìè Äóáíû è ÷òî êîíå÷íàÿ öåëü ïåðåãî-

âîðîâ — ïîäãîòîâêà ñîãëàøåíèÿ íà ïðàâèòåëüñòâåí-

íîì óðîâíå ìåæäó ÎÈßÈ è Äåïàðòàìåíòîì íàóêè è

òåõíîëîãèè ÞÀÐ.

�

12 ôåâðàëÿ â Ìîñêâå â Ìåæäóíàðîäíîì îáùå-

ñòâåííîì ôîíäå ñîöèàëüíî-ýêîíîìè÷åñêèõ è ïîëèòî-

ëîãè÷åñêèõ èññëåäîâàíèé («Ãîðáà÷åâ-ôîíä») ñîñòîÿ-

ëàñü âñòðå÷à Ì. Ñ. Ãîðáà÷åâà ñ äèðåêòîðîì ÎÈßÈ

Â. Ã. Êàäûøåâñêèì è âèöå-äèðåêòîðîì À. Í. Ñèñàêÿ-

íîì. Âî âðåìÿ ïðîäîëæèòåëüíîé áåñåäû ðóêîâîäèòå-

ëè ÎÈßÈ ðàññêàçàëè Ì. Ñ. Ãîðáà÷åâó î äåÿòåëüíîñòè

ìåæäóíàðîäíîãî íàó÷íîãî öåíòðà 18 ñòðàí, î ïëàíàõ

ðàçâèòèÿ øèðîêîãî ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà

ó÷åíûõ, à òàêæå îá îðãàíèçàöèè ñîâìåñòíî ñ ÖÅÐÍ

ñåðèè âûñòàâîê «Íàóêà ñáëèæàåò íàðîäû».

Ì. Ñ. Ãîðáà÷åâ ãîâîðèë î ïðîåêòàõ ôîíäà. Îáñóæäà-

ëèñü âîïðîñû ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è «Ãîðáà-

÷åâ-ôîíäîì» â ðÿäå ïðîãðàìì, ïðåäñòàâëÿþùèõ âçà-

èìíûé èíòåðåñ. Âî âñòðå÷å ó÷àñòâîâàë ñîâåòíèê ïðå-

çèäåíòà ôîíäà ïî ìåæäóíàðîäíûì ñâÿçÿì è ïðåññå

Â. À. Ïîëÿêîâ.

�

18 ôåâðàëÿ â Ìèíèñòåðñòâå èíîñòðàííûõ äåë ÐÔ

ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à çàìåñòèòåëÿ ìèíèñòðà

Ñ. È. Êèñëÿêà ñ äèðåêòîðîì ÎÈßÈ Â. Ã. Êàäûøåâ-

ñêèì è âèöå-äèðåêòîðîì À. Í. Ñèñàêÿíîì.

Ðóêîâîäèòåëè ÎÈßÈ ðàññêàçàëè çàìåñòèòåëþ ìèíè-

ñòðà î äåÿòåëüíîñòè Èíñòèòóòà è ðàçâèòèè ìåæäóíà-

ðîäíîãî íàó÷íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà, à òàê-

æå îá îðãàíèçàöèè ñåðèè âûñòàâîê «Íàóêà ñáëèæàåò

íàðîäû».

Ñ. È. Êèñëÿê âûðàçèë ïîääåðæêó èíèöèàòèâàì

Èíñòèòóòà, ðåçóëüòàòîì êîòîðûõ ÿâëÿåòñÿ ðåàëüíîå

ñáëèæåíèå ëþäåé. Îáñóæäàëñÿ ðÿä âîïðîñîâ òåêó-

ùåé äåÿòåëüíîñòè ÎÈßÈ â Ðîññèéñêîé Ôåäåðàöèè.

Âî âñòðå÷å òàêæå ó÷àñòâîâàëè ×ðåçâû÷àéíûé è Ïîë-

íîìî÷íûé Ïîñîë ÐÔ Å. Ã. Êóòîâîé, íà÷àëüíèê îòäåëà

ÌÈÄ À. Â. Óáååâ.

�

27 ôåâðàëÿ â Ïðåçèäèóìå ÐÀÍ â Ìîñêâå ïðåçè-

äåíò ÐÀÍ àêàäåìèê Þ. Ñ. Îñèïîâ ïðèíÿë âèöå-äèðåê-

òîðà ÎÈßÈ À. Í. Ñèñàêÿíà. Âî âðåìÿ âñòðå÷è áûëè

îáñóæäåíû âîïðîñû ñîòðóäíè÷åñòâà íàó÷íûõ öåíòðîâ

ÐÀÍ è ÎÈßÈ, îðãàíèçàöèè Áîãîëþáîâñêîé êîíôå-

ðåíöèè â Ìîñêâå è Äóáíå (2–6 ñåíòÿáðÿ 2004 ã.), èç-

äàíèÿ ñîáðàíèÿ ñî÷èíåíèé Í. Í. Áîãîëþáîâà, à òàê-

æå îðãàíèçàöèè Ìåæäóíàðîäíîé (Ðî÷åñòåðñêîé) êîí-

ôåðåíöèè ïî ôèçèêå âûñîêèõ ýíåðãèé (èþëü–àâãóñò

2006 ã.).
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ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

Äóáíà, 11 ìàðòà. Ãðóïïà ïåðâûõ âûïóñêíèêîâ êàôåäðû ýëåêòðîíèêè

ôèçè÷åñêèõ óñòàíîâîê ÌÈÐÝÀ (äóáíåíñêèé ôèëèàë) ñ äèðåêöèåé ÎÈßÈ ïîñëå âðó÷åíèÿ äèïëîìîâ

Dubna, 11 March. A group of first graduates from the department of electronics

of physics facilities MIREA (Dubna department) are received at the JINR Directorate after having their diplomas
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Commenting the results of the visit, Dr N. Arendse

marked that SAR physicists are interested in coopera-

tion with Dubna scientists. He indicated that the final

aim of the negotiations was to prepare an agreement on

the governmental level between JINR and the Depart-

ment of Science and Technology of SAR.

�

On 12 February in Moscow, at the International

Public Fund for Social, Economic, and Political Re-

search «Gorbachev-Fund», JINR Director V. Kady-

shevsky and JINR Vice-Director A. Sissakian had a

meeting with M. Gorbachev, the President of the Fund.

During a long talk JINR leaders told M. Gorbachev

about the activities of the international scientific centre

of 18 Member States, the development of wide interna-

tional cooperation of scientists and the series of joint

JINR–CERN exhibitions under the title «Science Bring-

ing Nations Together». They discussed aspects of co-

operation between JINR and «Gorbachev-Fund» in a

number of programmes of mutual interest. Fund’s Presi-

dent Advisor on international contacts and mass media

V. Polyakov took part in the discussions.

�

A working meeting of Deputy Minister for Foreign

Affairs of RF S. Kislyak with JINR Director V. Kady-

shevsky and JINR Vice-Director A. Sissakian was held

on 18 February at the RF Ministry of Foreign Affairs.

JINR leaders informed the deputy minister about the ac-

tivities at JINR, the development of the international

scientific-technical cooperation and the organization of

international exhibitions «Science Bringing Nations To-

gether».

S. Kislyak supported JINR initiatives, which result-

ed in real improvement in the process of bringing peo-

ple together. They also discussed current activities of

JINR in the Russian Federation. RF Extraordinary and

Plenipotentiary E. Kutovoj and Chief of a MFA depart-

ment A. Ubeev took part in the discussions.

�

On 27 February, at the Presidium of the Russian

Academy of Sciences in Moscow, RAS President Acad-

emician Yu. Osipov received JINR Vice-Director A. Sis-

sakian. During the meeting, they discussed aspects of

cooperation between scientific centres of RAS and

JINR, the organization of a Bogoliubov conference in

Moscow and in Dubna (2–6 September), publication of

works by N. Bogoliubov, and the organization of an in-

ternational (Rochester) conference on high energy

physics (July–August 2006).

Äóáíà, 26 ìàðòà. Äåíü îáðàçîâàíèÿ ÎÈßÈ. Íà ñöåíå Äîìà êóëüòóðû «Ìèð»

ëàóðåàòû êîíêóðñà ó÷èòåëåé Äóáíû — ñòèïåíäèàòû ÎÈßÈ 2004 ãîäà

Dubna, 26 March. JINR’s anniversary day. The laureates of the Dubna competition

for teachers — JINR scholarship holders of 2004 are on the stage of the culture centre «Mir»

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION



5 ôåâðàëÿ ñîñòîÿëñÿ îôèöèàëüíûé âèçèò óêðàèíñêîé
äåëåãàöèè â ÎÈßÈ. Çàìåñòèòåëü ìèíèñòðà îáðàçîâàíèÿ è
íàóêè Óêðàèíû, ïîëíîìî÷íûé ïðåäñòàâèòåëü ïðàâèòåëü-
ñòâà Óêðàèíû â ÎÈßÈ Â. Ñ. Ñòîãíèé, ÷ëåí-êîððåñïîíäåíò
ÍÀÍ Óêðàèíû Á. Â. Ãðèíåâ è ïðîôåññîð Ã. Ì. Çèíîâüåâ
áûëè ïðèíÿòû â äèðåêöèè ÎÈßÈ äèðåêòîðîì Èíñòèòóòà
àêàäåìèêîì Â. Ã. Êàäûøåâñêèì è âèöå-äèðåêòîðàìè ïðî-
ôåññîðîì À. Í. Ñèñàêÿíîì è ïðîôåññîðîì Ö. Âûëîâûì. Â
áåñåäå, ïîñâÿùåííîé ñîñòîÿíèþ è ïåðñïåêòèâàì ñîòðóä-
íè÷åñòâà íàó÷íûõ öåíòðîâ Óêðàèíû ñ Äóáíîé, ïðèíÿëè
ó÷àñòèå ãëàâíûé ó÷åíûé ñåêðåòàðü ÎÈßÈ Â. Ì. Æàáèöêèé,
ãëàâíûé èíæåíåð Ã. Ä. Øèðêîâ, ïîìîùíèê äèðåêòîðà
Â. Â. Êàòðàñåâ, äèðåêòîð ËßÐ Ì. Ã. Èòêèñ, ïðîôåññîð
Þ. À. Áóäàãîâ, íà÷àëüíèê ïëàíîâî-ïðîèçâîäñòâåííîãî îò-
äåëà À. Â. Ðóçàåâ, ðóêîâîäèòåëü ãðóïïû óêðàèíñêèõ ñîòðóä-
íèêîâ â ÎÈßÈ Â. Í. Ðîáóê. Â òîò æå äåíü ãîñòè ïîáûâàëè â
ëàáîðàòîðèÿõ Èíñòèòóòà è âñòðåòèëèñü ñ ãðóïïîé óêðàèí-
ñêèõ ñîòðóäíèêîâ, ðàáîòàþùèõ â ÎÈßÈ.

�

16–17 ôåâðàëÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé
ÎÈßÈ ïðîõîäèëî 14-å çàñåäàíèå Êîîðäèíàöèîííîãî êî-
ìèòåòà ïî ñîòðóäíè÷åñòâó BMBF–ÎÈßÈ, äëÿ ó÷àñòèÿ â êîòî-
ðîì â Äóáíó ïðèáûëà äåëåãàöèÿ Ôåäåðàëüíîãî ìèíèñòåð-
ñòâà îáðàçîâàíèÿ è íàó÷íûõ èññëåäîâàíèé ÔÐÃ. Ñîïðåäñå-
äàòåëè êîìèòåòà — À. Í. Ñèñàêÿí, Ï. Áðàóí-Ìóíöèíãåð. Íà
çàñåäàíèè áûëè ðàññìîòðåíû èòîãè 2003 ã. è îïðåäåëåíû
çàäà÷è íà 2004 ã.

Ïîñëå ïðèâåòñòâåííîãî ñëîâà äèðåêòîðà ÎÈßÈ
Â. Ã. Êàäûøåâñêîãî âèöå-äèðåêòîð À. Í. Ñèñàêÿí ñäåëàë
ïîäðîáíûé äîêëàä «Î äåÿòåëüíîñòè ÎÈßÈ â 2003 ã., î ïðî-
ãðàììå íàó÷íûõ èññëåäîâàíèé â 2004 ã. è îá îñíîâíûõ ðå-
çóëüòàòàõ è ïëàíàõ ñîòðóäíè÷åñòâà ÎÈßÈ ñ íàó÷íûìè öåí-
òðàìè ÔÐÃ». Ñ èíôîðìàöèåé î áþäæåòå ÎÈßÈ è èñïîëüçî-
âàíèè íåìåöêèõ ñðåäñòâ âûñòóïèë ïîìîùíèê äèðåêòîðà
ïî ôèíàíñîâî-ýêîíîìè÷åñêèì âîïðîñàì Â. Â. Êàòðàñåâ, à
î ðàáîòàõ ïî ó÷àñòèþ ÎÈßÈ â íîâûõ ïðîãðàììàõ íà óñêî-
ðèòåëüíîì êîìïëåêñå GSI — äèðåêòîð ËßÏ À. Ã. Îëüøåâ-
ñêèé.

Â äåëåãàöèþ BMBF âîøëè âåäóùèå ýêñïåðòû, êîòîðûå
äàëè âûñîêóþ îöåíêó ñîòðóäíè÷åñòâó ìåæäó ÎÈßÈ è íàó÷-
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A delegation from Ukraine came to JINR on an official visit
on 5 February. Deputy Minister of Education and Science of
Ukraine, Plenipotentiary of the government of Ukraine at JINR
V. Stognij, Corresponding Member of the National Academy of
Sciences of Ukraine B. Grinev, and Professor G. Zinoviev were
received at the JINR Directorate by JINR Director Academician
V. Kadyshevsky and JINR Vice-Directors Professors A. Sis-
sakian and Ts. Vylov. They discussed the status and prospects
of cooperation of Ukrainian scientific centres with Dubna. JINR
Chief Scientific Secretary V. Zhabitsky, Chief Engineer
G. Shirkov, Assistant Director V. Katrasev, FLNR Director M. Itkis,
Professor Yu. Budagov, Chief of Planning department A. Ruza-
ev, and leader of Ukrainian JINR staff members V. Robuk took
part in the discussion.

The guests visited JINR laboratories and met with Ukraini-
an specialists who work at JINR.

�

The 14th annual meeting of the Joint Steering Committee
for the Implementation of the BMBF–JINR Agreement on Co-
operation was held on 16–17 February in Dubna at the JINR In-
ternational Conference Hall. A delegation of the Federal Min-
istry of Education and Scientific Research of Germany partici-
pated in it. Co-Chairmen of the Committee were A. Sissakian
and P. Braun-Munzinger. Results of the year 2003 and new
tasks for 2004 were considered at the meeting.

After the greeting words by JINR Director V. Kadyshevsky,
JINR Vice-Director A. Sissakian made a detailed report «On the
Activities at JINR in 2003, on the Programme of Scientific Re-
search in 2004, and Main Results and Plans of Coopeation of
JINR with Scientific Centres of Germany». JINR Assistant Direc-
tor on Finance and Economic Issues V. Katrasev informed the
participants about the JINR budget and application of German
contributions. DLNP Director A. Olchevski spoke about the JINR
participation in new projects and the GSI accelerator complex.

BMBF delegation included leading experts who highly
evaluated the cooperation of JINR with German scientific cen-

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 5 ôåâðàëÿ.

Âèçèò â ÎÈßÈ äåëåãàöèè

Óêðàèíû âî ãëàâå ñ

ïîëíîìî÷íûì ïðåäñòàâèòåëåì

ïðàâèòåëüñòâà Óêðàèíû â ÎÈßÈ

Â. Ñ. Ñòîãíèåì (âòîðîé ñëåâà)

Dubna, 5 February.

A delegation from Ukraine headed

by Plenipotentiary of the

Ukrainian government at JINR

V. Stognij (second on the left)

on a visit at JINR
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ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

ÖÅÐÍ, Æåíåâà. ßðìî äèïîëüíîãî ìàãíèòà

óñòàíîâêè ALICE, èçãîòîâëåííîãî â Äóáíå,

íà ñáîðêå â ïîäçåìíîé øàõòå óñêîðèòåëÿ LHC

CERN, Geneva. Dipole magnet yoke for ALICE,

produced in Dubna, is being assembled in the underground pit

of the LHC accelerator

ÖÅÐÍ, Æåíåâà. Âîñåìü ïåðâûõ äóáíåíñêèõ ìîäóëåé,

ôðàãìåíò àäðîííîãî êàëîðèìåòðà óñòàíîâêè ATLAS,

ïåðåä ñïóñêîì â øàõòó óñêîðèòåëÿ LHC

CERN, Geneva. Eight first modules produced in Dubna,

as a fragment of the hadron calorimeter for ATLAS,

is to be installed in the LHC pit



íûìè öåíòðàìè ÔÐÃ. Ïî èòîãàì çàñåäàíèÿ áûë ïîäïèñàí

ïðîòîêîë. Â äåíü îòúåçäà äëÿ ÷ëåíîâ äåëåãàöèè áûëè îðãà-

íèçîâàíû ýêñêóðñèè â ëàáîðàòîðèè ÎÈßÈ.

�

11 ìàðòà â Äóáíå ïðîøëà âñòðå÷à äèðåêöèé ÎÈßÈ è

ÍÈÊÈÝÒ èì. Í. À. Äîëëåæàëÿ â ëèöå ãåíåðàëüíîãî äèðåê-

òîðà ïðîôåññîðà Á. À. Ãàáàðàåâà, ãëàâíîãî êîíñòðóêòîðà

Â. Ï. Ñìåòàííèêîâà, äèðåêòîðà îòäåëåíèÿ À. Í. Îðëîâà. Îò

ÎÈßÈ âî âñòðå÷å ó÷àñòâîâàëè äèðåêòîð àêàäåìèê Â. Ã. Êà-

äûøåâñêèé, âèöå-äèðåêòîð ïðîôåññîð À. Í. Ñèñàêÿí è äð.

Áûë îáñóæäåí ðÿä âîïðîñîâ ñîòðóäíè÷åñòâà. Ãîñòè ïîñåòè-

ëè ëàáîðàòîðèè Èíñòèòóòà.

Ñîòðóäíè÷åñòâî ìåæäó ÎÈßÈ
è Óíèâåðñèòåòîì Òîêèî

19 ìàðòà â ã. Òîêèî (ßïîíèÿ) ïîäïèñàíî Ñîãëàøåíèå îá
àêàäåìè÷åñêîì îáìåíå ìåæäó ÎÈßÈ è Íàó÷íîé àñïèðàíòó-
ðîé Óíèâåðñèòåòà Òîêèî ñðîêîì íà 5 ëåò. Îíî áóäåò ñïîñîá-
ñòâîâàòü ðàçâèòèþ ñîòðóäíè÷åñòâà äâóõ öåíòðîâ è ïðåäïî-
ëàãàåò ïðîâåäåíèå ñîâìåñòíûõ èññëåäîâàíèé è ñèìïîçè-
óìîâ, à òàêæå îáìåí ñïåöèàëèñòàìè è ñòóäåíòàìè.

Ñî ñòîðîíû ÎÈßÈ ïî ïîðó÷åíèþ äèðåêöèè Èíñòèòóòà
â ïîäïèñàíèè ó÷àñòâîâàëè äèðåêòîð Ëàáîðàòîðèè âûñî-
êèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà ïðîôåññîð
À. È. Ìàëàõîâ è íà÷àëüíèê ñåêòîðà êàíäèäàò ôèçèêî-ìà-
òåìàòè÷åñêèõ íàóê Â. Ï. Ëàäûãèí, ñî ñòîðîíû Óíèâåðñèòåòà
Òîêèî — äåêàí Íàó÷íîé àñïèðàíòóðû ïðîôåññîð Ñ. Îêà-
ìóðà è äèðåêòîð Öåíòðà ÿäåðíûõ èññëåäîâàíèé ïðîôåñ-
ñîð Õ. Ñàêàè.
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tres. A protocol was signed on the results of the meeting. On
the last day of their visit the guests had excursions to JINR labo-
ratories.

�

On 11 March, the Directorates of JINR and NIKIET
(N. A. Dollezhal Research Institute for Power Engineering) met
in Dubna. NIKIET was represented by General Director Profes-
sor B. Gabaraev, Chief Engineer-Designer V. Smetannikov, and
Chief of a department A. Orlov. From JINR Director Academi-
cian V. Kadyshevsky, Vice-Director Professor A. Sissakian and
other executives took part in the meeting. The sides discussed
issues of cooperation. The guests visited the Institute’s labora-
tories.

Cooperation between JINR and Tokyo University

An Agreement on a 5-year academic exchange between
JINR and Graduate School of Science of Tokyo University was
signed on 19 March in Tokyo, Japan. The Agreement will pro-
mote the development of cooperation between the two cen-
tres and presupposes joint research and symposia, as well as
the exchange of specialists and students.

On behalf of the Directorate of the Joint Institute for Nu-
clear Research, Director of the Veksler and Baldin Laboratory of
High Energies Professor A. Malakhov and Department Leader
Doctor V. Ladygin took part in the signing of the document.
Tokyo University was represented by Dean of the Graduate
School of Science of Tokyo University Professor S. Okamura
and Director of the Centre for Nuclear Study of Tokyo University
Professor H. Sakai.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 17 ôåâðàëÿ. Ó÷àñòíèêè 14-ãî çàñåäàíèÿ Êîîðäèíàöèîííîãî êîìèòåòà BMBF–ÎÈßÈ

Dubna, 17 February. Participants of the 14th meeting of the Joint Steering Committee on BMBF–JINR cooperation



Ïîäïèñàíèå ñîãëàøåíèÿ áûëî èíèöèèðîâàíî ãðóï-
ïîé ó÷åíûõ èç ËÂÝ è Óíèâåðñèòåòà Òîêèî, àêòèâíî ñîòðóä-
íè÷àþùèõ â îáëàñòè ñïèíîâîé ôèçèêè ïðè ïðîìåæóòî÷-
íûõ è âûñîêèõ ýíåðãèÿõ íà ïðîòÿæåíèè ïÿòè ïîñëåäíèõ
ëåò. Ïîñëå ïîäïèñàíèÿ ñîãëàøåíèÿ îáå ñòîðîíû âûðàçèëè
óâåðåííîñòü, ÷òî îíî ïîçâîëèò ïðîäîëæèòü è ðàçâèâàòü ñî-
òðóäíè÷åñòâî íå òîëüêî â îáëàñòè ñïèíîâîé ôèçèêè, íî è â
äðóãèõ ïðèîðèòåòíûõ íàïðàâëåíèÿõ èññëåäîâàíèé.

Âî âðåìÿ âèçèòà äåëåãàöèè ÎÈßÈ â Öåíòð ÿäåðíûõ èñ-
ñëåäîâàíèé Óíèâåðñèòåòà Òîêèî áûëè îáñóæäåíû âîïðîñû
ñîòðóäíè÷åñòâà â îáëàñòè ñïèíîâîé ôèçèêè, ñâÿçàííîé ñî
ñòðóêòóðîé ëåãêèõ ÿäåð è, â ÷àñòíîñòè, ñòðóêòóðîé òðåõíó-
êëîííûõ ñèë. Ýòè èññëåäîâàíèÿ íà÷àòû êîëëàáîðàöèåé
ÎÈßÈ–ßïîíèÿ â RIKEN â 2000 ã. â ñîâìåñòíîì ýêñïåðèìåíòå
R308n ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ. Ïëàíèðóåòñÿ ïðîäîë-
æåíèå òàêèõ èññëåäîâàíèé íà ïó÷êå ïîëÿðèçîâàííûõ ÷à-
ñòèö íóêëîòðîíà ÎÈßÈ â ðàìêàõ ñîâìåñòíîãî ïðîåêòà PHe3
ïðè áîëåå âûñîêèõ ýíåðãèÿõ. Äëÿ ýòèõ öåëåé â Öåíòðå
ÿäåðíûõ èññëåäîâàíèé Óíèâåðñèòåòà Òîêèî ìîäåðíèçèðó-
åòñÿ ïîëÿðèçîâàííàÿ 3He-ìèøåíü, ðàíåå óæå èñïîëüçî-
âàííàÿ â ßïîíèè.

Óñëîâèÿ ýêñïåðèìåíòà â Äóáíå òðåáóþò ñóùåñòâåííîãî
óâåëè÷åíèÿ ìîùíîñòè ñèñòåìû îïòè÷åñêîé íàêà÷êè ïîëÿ-
ðèçàöèè, ñîçäàíèÿ äîïîëíèòåëüíûõ ñèñòåì èçìåðåíèÿ ïî-
ëÿðèçàöèè ìèøåíè è åå ïëîòíîñòè, ÷òî ÿâëÿåòñÿ äîñòàòî÷-
íî ñëîæíîé òåõíè÷åñêîé çàäà÷åé, â ðåøåíèè êîòîðîé â
2003–2004 ãã. êîëëàáîðàöèåé äîñòèãíóò çíà÷èòåëüíûé
ïðîãðåññ. Êðîìå òîãî, îáñóæäàëñÿ âîïðîñ îá ó÷àñòèè ó÷å-
íûõ ßïîíèè â ðàáîòàõ ïî ïîâûøåíèþ èíòåíñèâíîñòè ïó÷êà
ïîëÿðèçîâàííûõ äåéòðîíîâ íà íóêëîòðîíå. Ôèçèêè èç
Óíèâåðñèòåòà Òîêèî ãîòîâû àêòèâíî ñîòðóäíè÷àòü è â ýòîì
íàïðàâëåíèè èññëåäîâàíèé, â ÷àñòíîñòè, â ðàáîòàõ ïî ïî-
ëÿðèìåòðèè ïðè âûñîêèõ ýíåðãèÿõ.

Â öåëîì, ðåçóëüòàòû ìíîãî÷èñëåííûõ äèñêóññèé è îá-
ñóæäåíèé ïîêàçàëè îáîþäíóþ çàèíòåðåñîâàííîñòü ñòî-
ðîí â ïðîäîëæåíèè ñîâìåñòíûõ èññëåäîâàíèé â îáëàñòè
ñïèíîâîé ôèçèêè, à òàêæå â ðàçâèòèè òåõíîëîãèé ïîëÿðè-
çîâàííûõ ìèøåíåé è èñòî÷íèêîâ, èõ ïðèìåíåíèè íà íó-
êëîòðîíå.

Äèðåêòîð ËÂÝ À. È. Ìàëàõîâ,
íà÷àëüíèê ñåêòîðà ËÂÝ Â. Ï. Ëàäûãèí
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The signing of the Agreement has been initiated by a
group of scientists from VBLHE and Tokyo University, who have
been actively cooperating in spin physics at intermediate and
high energies for the last five years. After the Agreement was
signed, both sides expressed their confidence in the develop-
ment of further contacts not only in spin physics but also in oth-
er priority trends of research.

During their visit to the Centre for Nuclear Study of Tokyo
University, the JINR delegation discussed aspects of coopera-
tion in spin physics, which is connected with the structure of
light nuclei, and, in particular, with the structure of three-nucle-
on forces. This research was initiated by the JINR–RIKEN
(Japan) collaboration in 2000, in the joint R308n experiment at
intermediate energies. The research is planned to be contin-
ued at the polarised particle beam at the JINR Nuclotron in the
frames of the joint PHe3 project at higher energies. A polarized
3He target, used in Japan some time ago, is being modern-
ized for these purposes at the Centre for Nuclear Study of
Tokyo University.

Experimental conditions in Dubna need considerable in-
crease in the capacity of the system for optical pumping of po-
larization, development of additional systems for the mea-
surements of the target polarisation and density. These tasks
are technically sophisticated and their implementation
brought considerable progress in 2003–2004 for the collabo-
ration. Besides, the participation of Japanese scientists in the
activities to increase the beam intensity of polarized deuterons
at the Nuclotron was regarded. Physicists from Tokyo Universi-
ty are ready to collaborate in this research too, in particular, in
polarimetry at high energies.

On the whole, numerous discussions and consultations
resulted in the joint concern of both sides in the continuation of
joint research in spin physics and in the development of tech-
niques for polarized targets and sources and their application
at the Nuclotron.

VBLHE Director A. Malakhov,

Department Leader V. Ladygin

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

ßïîíèÿ, 19 ìàðòà.

Ïîäïèñàíèå Ñîãëàøåíèÿ ìåæäó ÎÈßÈ

è Íàó÷íîé àñïèðàíòóðîé Óíèâåðñèòåòà Òîêèî.

Íà ñíèìêå (ñëåâà íàïðàâî): Õ. Ñàêàè, Ñ. Îêàìóðà,

À. È. Ìàëàõîâ è Â. Ï. Ëàäûãèí

Japan, 19 March.

The signing of the Agreement between JINR and the

Graduate School of Science of Tokyo University.

In the photo (from left to right): H. Sakai, S. Okamura,

A. Malakhov, and V. Ladygin



C 25 ïî 31 ÿíâàðÿ â Äóáíå íà áàçå Ëàáîðàòîðèè èí-

ôîðìàöèîííûõ òåõíîëîãèé ïðîõîäèëà XI Ìåæäóíàðîä-

íàÿ êîíôåðåíöèÿ «Ìàòåìàòèêà. Êîìïüþòåð. Îáðàçî-

âàíèå» — îäíà èç ñåðèè êîíôåðåíöèé, ïðîâîäèìûõ ïî

èíèöèàòèâå Ìåæðåãèîíàëüíîé îáùåñòâåííîé îðãàíè-

çàöèè «Æåíùèíû â íàóêå è îáðàçîâàíèè». Öåëüþ ýòèõ

êîíôåðåíöèé ÿâëÿåòñÿ îáúåäèíåíèå óñèëèé ðîññèéñêèõ

è çàðóáåæíûõ ó÷åíûõ, ñïåöèàëèñòîâ, ïðåïîäàâàòåëåé,

íàïðàâëåííûõ íà ðàçâèòèå íàóêè è îáðàçîâàíèÿ â Ðîñ-

ñèè è äðóãèõ ñòðàíàõ ÑÍÃ, à òàêæå íà ñîõðàíåíèå òðàäè-

öèé ðîññèéñêîé íàóêè è îáðàçîâàíèÿ è èõ èíòåãðàöèè â

ìåæäóíàðîäíîå ñîîáùåñòâî. Êîíôåðåíöèÿ «Ìàòåìàòè-

êà. Êîìïüþòåð. Îáðàçîâàíèå» åæåãîäíî ïðîâîäèòñÿ âî

âðåìÿ çèìíèõ ñòóäåí÷åñêèõ êàíèêóë ïîî÷åðåäíî â Äóá-

íå è Ïóùèíî ñ 1994 ã.

Â îðãàíèçàöèè êîíôåðåíöèè ïðèíèìàëè ó÷àñòèå:

Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé, Ìî-

ñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì. Â. Ëî-

ìîíîñîâà, Ïóùèíñêèé íàó÷íûé öåíòð ÐÀÍ, Öåíòðàëü-

íûé ýêîíîìèêî-ìàòåìàòè÷åñêèé èíñòèòóò ÐÀÍ, Èíñòè-

òóò ïðèêëàäíîé ìàòåìàòèêè èì. Ì. Â. Êåëäûøà ÐÀÍ,

Èíñòèòóò ôèëîñîôèè ÐÀÍ. Â êîíôåðåíöèè ó÷àñòâî-

âàëî áîëåå 300 ÷åëîâåê — ó÷åíûå, ïðåïîäàâàòåëè

âóçîâ, êîëëåäæåé, ëèöååâ, ñðåäíåîáðàçîâàòåëüíûõ è

ñïåöèàëüíûõ øêîë, àñïèðàíòû è ñòóäåíòû, èíîñòðàí-

íûå ó÷åíûå.

Îñîáûé èíòåðåñ âûçâàëè ïëåíàðíûå çàñåäàíèÿ ñ

äîêëàäàìè è ëåêöèÿìè âèäíûõ ó÷åíûõ: Þ. Ï. Ïûòüåâà

«Âîçìîæíîñòü. Ýëåìåíòû òåîðèè è ïðèìåíåíèÿ»,

Ã. Ã. Åëåíèíà «Ìàòåìàòè÷åñêèå ýêñïåðèìåíòû ñ ìîäå-

ëÿìè îòêðûòûõ íåèäåàëüíûõ ñèñòåì», Þ. Ö. Îãàíåñÿíà

«Ïîèñê è îòêðûòèå íîâûõ òðàíñóðàíîâûõ ýëåìåíòîâ»,

Âåðíåðà Ýáåëèíãà «Ýâîëþöèÿ ñ òî÷êè çðåíèÿ ôèçèêè —

èñòîðèÿ, ïðèíöèïû è ïåðñïåêòèâû». Òàêæå áîëüøîé

èíòåðåñ âûçâàëè ïëåíàðíûå äîêëàäû ó÷åíûõ èç ÎÈßÈ:

À. Â. Çàðóáèíà «Äåòåêòîðû íîâîãî ïîêîëåíèÿ â ôèçèêå

âûñîêèõ ýíåðãèé», Â. Â. Èâàíîâà «Ñòàòèñòè÷åñêàÿ ìî-

äåëü èíôîðìàöèîííîãî òðàôèêà», Â. Ï. Ãåðäòà «Êâàí-

òîâûé êîìïüþòèíã», Ñ. Ï. Èâàíîâîé «Ðàçâèòèå ñèñòå-

ìû îáðàçîâàíèÿ â Ó÷åáíî-íàó÷íîì öåíòðå ÎÈßÈ»,

Þ. À. Ïàíåáðàòöåâà «Ìåæäóíàðîäíûé íàó÷íî-îáðàçî-

âàòåëüíûé èíòåðíåò-æóðíàë äëÿ øêîëüíèêîâ ïî åñòå-

ñòâåííûì íàóêàì» è äð.

Â ðàìêàõ êîíôåðåíöèè òðàäèöèîííî ðàáîòàëè ñåê-

öèè: «Êîìïüþòåðû â íàóêå è îáðàçîâàíèè», «Âû÷èñëè-

òåëüíûå ìåòîäû è ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå»,

«Ìàòåìàòè÷åñêèå ìîäåëè â õèìèè, áèîëîãèè è ìåäèöè-

íå», «Ìàòåìàòè÷åñêèå ìåòîäû â ýêîíîìèêå è ýêîëîãèè»,

43

On 25–31 January, the Laboratory of Information Tech-

nologies hosted the XI International Conference «Mathe-

matics. Computer. Education» initiated by the Interregion-

al Association «Women in Science and Education». The

purpose of such conferences is to integrate the efforts of

Russian and foreign scientists, specialists, and teachers di-

rected towards developing science and higher education in

Russia and other countries of CIS as well as preserving the

traditions of the Russian science and education and their in-

tegration in the international community.

Traditionally, since 1994, the conference «Mathemat-

ics. Computer. Education» has been held annually during

students’ winter holidays alternately in Dubna and

Puschino.

The conference was organized by the Joint Institute for

Nuclear Research, Moscow State University, Puschino Cen-

tre for Science, Central Institute of Economics and Mathe-

matics of PAS, Institute of Applied Mathematics of RAS,

Institute of Philosophy of RAS.

More than 300 scientists, higher school lecturers,

teachers of high schools, colleges, and specialized schools

as well as students and post-graduate students attended the

conference. The conference languages were Russian and

English, the official languages of JINR.

Considerable interest was generated by the plenary ses-

sions with reports and lectures delivered by outstanding sci-

entists such as «Possibility, Elements of Theory and Appli-

cation» by Yu. P. Pytiev, «Mathematical Experiments with

Open Non-Ideal Systems’ Models» by G. G. Yelenin,

«Search and Descovery of New Transuranium Elements»

by Yu. T. Oganessian, «The Evolution from the Viewpoint

of Physics History, Concepts and Perspectives» by Werner

Abeling. The reports delivered by JINR scientists — «New

Generation Detectors in HEP» by A. V. Zarubin, «Statisti-

cal Model of Information Traffic» by V. V. Ivanov, «Quan-

tum Computing» by V. P. Gerdt, «Development of the Edu-

cation System at the JINR UC» by S. P. Ivanova and «Inter-

national Scientific Educational Internet-Magazine of

Natural Sciences for Students» by Yu. A. Panebratsev — at-

tracted particular interest of the conference attendees.

The conference was structured around the topics:

• Computers in science and education;

• Computational methods and mathematical simulation;

• Mathematical models in chemistry, biology, and medi-

cine;

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



«Àíàëèç è ìîäåëèðîâàíèå ñîöèàëüíî-ýêîíîìè÷åñêèõ

ïðîöåññîâ», «Åñòåñòâåííî-íàó÷íîå è ãóìàíèòàðíîå

îáðàçîâàíèå».

Ïîä ïðåäñåäàòåëüñòâîì Å. Æóðàâëåâîé (Ñîþç ïèñà-

òåëåé ã. Ñàíêò-Ïåòåðáóðãà) áûë ïðîâåäåí êðóãëûé ñòîë

«Êóëüòóðíîå ïðîñòðàíñòâî Ðîññèè: êíèãè, æóðíàëû,

êîíôåðåíöèè, Èíòåðíåò», â êîòîðîì ïðèíèìàëè ó÷à-

ñòèå: À. Â. Áîðèñîâ, È. Ñ. Ìàìàåâ (èçäàòåëüñòâî «Ðåãó-

ëÿðíàÿ è õàîòè÷åñêàÿ äèíàìèêà»), Á. Â. Îðåøèí (èçäà-

òåëüñòâî «Ïðîãðåññ-Òðàäèöèÿ»), È. Â. Ãóäîâè÷ (Âîðî-

íåæñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò), Ä. Â. Øèðêîâ

(ÎÈßÈ), Ï. Ãóäêîâ (ÌÈÔÈ), Ã. È. Ðóçàéêèí (æóðíàë

«Ìèð ÏÊ»), À. Â. Ãèãëàâûé (ëèöåé èíôîðìàöèîííûõ

òåõíîëîãèé), Â. È. Ñàìîõâàëîâà (æóðíàë «Ïîëèãíî-

çèñ»), Ñ. Ë. Ñîëîâåé÷èê (ãàçåòà «1 Ñåíòÿáðÿ»), Å. Ä. Êà-

çèìèðîâà (æóðíàë «ß è âñå»).

Îäíîâðåìåííî è â òåñíîì êîíòàêòå ñ êîíôåðåíöèåé

íà áàçå ïàíñèîíàòà «Ðàòìèíî» ìåæäóíàðîäíûé èíòåë-

ëåêò-êëóá «Ãëþîí» ïðîâîäèë ôèíàë 8-ãî Ìåæäóíàðîä-

íîãî òóðíèðà «Êîìïüþòåðíàÿ ôèçèêà–2004», íà êîòî-

ðûé áûëè ïðèãëàøåíû 40 ëó÷øèõ øêîëüíèêîâ Ðîññèè â

ñîñòàâå øåñòè êîìàíä èç ðàçíûõ óãîëêîâ ñòðàíû (Ìî-

ñêâà, Ñàìàðà, Ðîñòîâ-íà-Äîíó è äð.). Öåëü òóðíèðà —

ïðèâëå÷ü îäàðåííûõ øêîëüíèêîâ, ïðîÿâèâøèõ èíòåðåñ

ê ôóíäàìåíòàëüíîé íàóêå è èíôîðìàòèêå. Òóðíèð ñî-

ñòîèò èç äâóõ ÷àñòåé: çàî÷íûé òóð (çàäàíèå ãîòîâèòñÿ

4 ìåñÿöà) — «Êîìáèíàöèîííîå ðàññåÿíèå» è î÷íûé

òóð — «Ìîçãîâîé øòóðì» (çàäàíèå ãîòîâèòñÿ çà 36 ÷à-

ñîâ).

Äëÿ ó÷àñòíèêîâ êîíôåðåíöèè áûëî îðãàíèçîâàíî

ïîñåùåíèå ëàáîðàòîðèé ÎÈßÈ.

Ïðåäñåäàòåëü îðãêîìèòåòà

Ã. Ðèçíè÷åíêî

�

Ñ 26 ïî 29 ÿíâàðÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-

çèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà ìåæäóíàðîäíàÿ

êîíôåðåíöèÿ «Êëàññè÷åñêèå è êâàíòîâûå èíòåãðèðó-

åìûå ñèñòåìû», ïîñâÿùåííàÿ ïàìÿòè çàìå÷àòåëüíîãî

ðîññèéñêîãî ôèçèêà-òåîðåòèêà Ì. Â. Ñàâåëüåâà. Ýòè

êîíôåðåíöèè ðàíåå ïðîâîäèëèñü â Èíñòèòóòå ôèçèêè

âûñîêèõ ýíåðãèé (ã. Ïðîòâèíî) è îðãàíèçîâûâàëèñü èç-

âåñòíûìè ôèçèêàìè-òåîðåòèêàìè è äðóçüÿìè Ì. Â. Ñà-

âåëüåâà ïðîôåññîðàìè Ã. Ï. Ïðîíüêî è À. Â. Ðàçóìî-

âûì. Â ïðîøëîì ãîäó îðãàíèçàòîðû «ïðîòâèíñêîé» ñå-

ðèè îáðàòèëèñü â ÎÈßÈ ñ ïðîñüáîé ïðîâåñòè î÷åðåäíîå

ñîâåùàíèå â Äóáíå.
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• Mathematical models in economics and ecology;

• Analysis and simulation of social and economic processes;

• Natural science and humanitarian education.

Round-table discussions «Cultural Environment of

Russia: Books, Journals, Conferences, Internet» conducted

by E. Zhuravleva (Writers’ Union, St.-Petersburg) were or-

ganized in the frames of the conference. The attendants

were A. V. Borisov and I. S. Mamayev (Publishing House

«Regular and Chaotic Dynamics»), B. V. Oreshin (Publish-

ing House «Progress-Tradition»), I. V. Gudovich (Voronezh

State university), D. V. Shirkov (JINR), P. Gudkov (MIPI),

G. I. Ruzaykin («PC World»), A. V. Giglavy (Lyceum of in-

formation technologies), I. V. Samokhvalova (journal

«Polygnosis»), S. L. Soloveytchik («The 1-st of Septem-

ber» newspaper), E. D. Kazimirova (journal «Me and All»).

Simultaneously and in a close contact with the Confer-

ence in the JINR Holiday Hotel «Ratmino» the 8-th Interna-

tional Intellect Club «Gluon» conducted the final part of the

International Tournament «Computer Physics» attended by

40 best high-school students of Russia divided into 6 teams

from various cities (Moscow, Samara, Rostov-na-Donu).

The purpose of the Tournament is to attract gifted students

who have exhibited interest in fundamental science and

computer science. The competition consists of two parts: a

correspondence competition — a presentation is prepared

for 4 months (Combinational Scattering) and a full-time

competition — Brain Storm — a presentation is prepared

for 36 hours.

The Conference attendees visited the JINR laborato-

ries.

Professor G. Yu. Riznichenko,

Chairman of the Organizing Committee

�

On 26–29 January, the Bogoliubov Laboratory of The-

oretical Physics hosted an international conference «Classi-

cal and Quantum Integrable Systems» dedicated to the

memory of the Russian theoretical physicist M. V. Saveliev.

These conferences were earlier held at the Institute for High

Energy Physics (Protvino) and were organized by Profes-

sors G. P. Pron’ko and A.V. Razumov, theorists and friends

of M. V. Saveliev. Last year, the organizers of the «Protvi-

no» series of conferences applied to JINR with a request to

organize the next meeting in Dubna.

New results and methods of constructing exact solu-

tions for classical integrable models and their quantization
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Íà êîíôåðåíöèè áûëè ïðåäñòàâëåíû íîâûå ðåçóëü-

òàòû è ìåòîäû ïîñòðîåíèÿ òî÷íûõ ðåøåíèé äëÿ êëàññè-

÷åñêèõ èíòåãðèðóåìûõ ìîäåëåé è èõ êâàíòîâàíèÿ, à òàê-

æå íîâûå ðåçóëüòàòû, ïîëó÷åííûå â ïîñëåäíåå âðåìÿ

ïðè èññëåäîâàíèè êâàíòîâûõ ìîäåëåé ñòàòèñòè÷åñêîé

ôèçèêè (äîêëàäû À. Â. Çàáðîäèíà, Ï. Ï. Êóëèøà,

À. Â. Ðàçóìîâà, Þ. Ã. Ñòðîãàíîâà è Â. Ðèòòåíáåðãà).

Áîëüøîå âíèìàíèå ïðèâëåêëè èññëåäîâàíèÿ âëèÿíèÿ

ãðàíè÷íûõ óñëîâèé íà ïîâåäåíèå èíòåãðèðóåìûõ ñè-

ñòåì (äîêëàäû Ý. Êîððèãàíà, Í. Ìàêêýÿ). Ðàçëè÷íûå

àñïåêòû òåîðèè ñèììåòðèé èíòåãðèðóåìûõ ñèñòåì (êàê

êëàññè÷åñêèõ, òàê è êâàíòîâûõ) è èõ ðîëü â ÿâëåíèè èí-

òåãðèðóåìîñòè îáñóæäàëèñü â îáçîðíûõ äîêëàäàõ

Ë. Ä. Ôàääååâà (î ðîëè ìîäóëÿðíîãî äóáëÿ), À. Ñ. Ëîñå-

âà (î ãîìîëîãè÷åñêîé è ñòðóííîé ïðîãðàììàõ),

Â. Í. Òîëñòîãî (î ìåòîäå ýêñòðåìàëüíûõ ïðîåêòîðîâ).

Òåìà ñèììåòðèé òåì èëè èíûì îáðàçîì çàòðàãèâà-

ëàñü â áîëüøèíñòâå äîêëàäîâ ó÷àñòíèêîâ êîíôåðåíöèè.

Áûëî òàêæå ïðåäñòàâëåíî âàæíîå íàïðàâëåíèå èññëåäî-

âàíèé, ñâÿçàííîå ñ ñóïåðñèììåòðè÷íûìè, íåêîììóòà-

òèâíûìè è ìíîãîìåðíûìè îáîáùåíèÿìè èíòåãðèðóå-

ìûõ òåîðèé ïîëÿ (äîêëàäû Å. À. Èâàíîâà, Ï. Ï. Êóëèøà

è Ë. Î. ×åõîâà). Ïðèìåíåíèå ìåòîäîâ òåîðèè èíòåãðè-

ðóåìûõ ñèñòåì ïðè èññëåäîâàíèè ôèçè÷åñêèõ ïðîöåñ-

ñîâ è ìîäåëèðîâàíèè ÿâëåíèé â ãèäðîäèíàìèêå, â ãðà-

âèòàöèè è êîñìîëîãèè áûëî ïðåäñòàâëåíî â äîêëàäàõ

Ã. À. Àëåêñååâà, Ã. Ï. Ïðîíüêî, Ì. À. Îëüøàíåöêîãî è

À. Ò. Ôèëèïïîâà.

Îñîáîé ôîðìîé ñèììåòðèè êàê êëàññè÷åñêèõ, òàê è

êâàíòîâûõ ñèñòåì ÿâëÿåòñÿ äóàëüíîñòü. Ýòà ñèììåòðèÿ

ïîçâîëÿåò ñâÿçûâàòü äðóã ñ äðóãîì ðàçëè÷íûå èíòåãðè-

ðóåìûå êâàíòîâûå òåîðèè ïîëÿ. Îòìåòèì âàæíîñòü êîí-

öåïöèè äóàëüíîñòè ïðè èññëåäîâàíèè èíòåãðèðóåìûõ

àñïåêòîâ ñóïåðñèììåòðè÷íûõ òåîðèé ßíãà–Ìèëëñà

è òåîðèé (ñóïåð)ñòðóí. Ýòîé ïðîáëåìå áûëè ïîñâÿ-
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as well as recent results of the research into quantum models

of statistical physics (A. V. Zabrodin, P. P. Kulish, A. V. Ra-

zumov, Yu.G. Stroganov, and V. Rittenberg) were reported

at the conference. Of much interest were the investigations

of the effect of boundary conditions on the behaviour of in-

tegrable systems (E. Corrigan, N. Mackay). Different as-

pects of the theory of symmetries of integrable systems

(both classical and quantum) and their role in the integrabil-

ity phenomenon were discussed in the talks by L. D. Fad-

deev (the role of modular double), A. S. Losev (homologous

and string programmes), and V. N. Tolstoy (the method of

extremal projectors).

The theme of symmetries was touched upon in one way

or another in most of the talks given at the Conference. An

important line of research into supersymmetric, noncom-

mutative, and multidimensional generalizations of inte-

grable field theories (E. A. Ivanov, P. P. Kulish, and

L. O. Chekhov) was represented as well. Methods of the

theory of integrable systems as applied to investigation of

physical processes and modelling phenomena in hydrody-

namics, gravitation, and cosmology, were discussed by

G. A. Alekseev, G. P. Pron’ko, M. A. Olshanetsky, and

A. T. Filippov.

A special form of symmetry of both classical and quan-

tum systems is duality. This symmetry allows for various in-

tegrable quantum field theories to be related with each other.

We should emphasize the importance of the concept of dual-

ity in studying integrable aspects of Yang–Mills supersym-

metric theories and (super)string theories. This problem was

dwelled upon by A. S. Gorsky, A. S. Losev, and I. V. Polyu-

bin.

New results obtained in two-dimensional conformal

field theories were reported by V. A. Belavin, Al.B.

Zamolodchikov, and A. B. Zamolodchikov. The develop-
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Ìîñêâà, 24 ìàðòà.
Ïîëèòåõíè÷åñêèé ìóçåé.

Ñåìèíàð, ïîñâÿùåííûé 170-ëåòèþ
ñî äíÿ ðîæäåíèÿ Ä. È. Ìåíäåëååâà è

135-ëåòèþ Ïåðèîäè÷åñêîãî çàêîíà.
Ñ ëåêöèåé î ñèíòåçå íîâûõ

ýëåìåíòîâ âûñòóïàåò àêàäåìèê
Þ. Ö. Îãàíåñÿí (ÎÈßÈ)

Moscow, 24 March.
Moscow Polytechnics museum.
Seminar dedicated to the 170th

anniversary since D. Mendeleev’s
birthday and 135 years of the Periodic

law. Academician Yu. Oganessian
(JINR) is presenting a lecture

on the synthesis of new elements



ùåíû äîêëàäû À. Ñ. Ãîðñêîãî, À. Ñ. Ëîñåâà è È. Â. Ïî-

ëþáèíà.

Íîâûå ðåçóëüòàòû, ïîëó÷åííûå â äâóìåðíûõ êîí-

ôîðìíûõ òåîðèÿõ ïîëÿ, áûëè ïðåäñòàâëåíû â äîêëàäàõ

Â. À. Áåëàâèíà, Àë. Á. Çàìîëîä÷èêîâà è À. Á. Çàìîëîä-

÷èêîâà. Ðàçâèòèå íîâûõ ìåòîäîâ ìàòåìàòè÷åñêîé ôèçè-

êè è ìàòåìàòèêè, ïðèìåíÿåìûõ ïðè èññëåäîâàíèè èíòå-

ãðèðóåìûõ ñèñòåì, îáñóæäàëîñü â äîêëàäàõ Â. Â. Ôîêà,

À. È. Ìîëåâà è Â. Ï. Ñïèðèäîíîâà. Â ðÿäå äîêëàäîâ

óïîìèíàëèñü ïîëó÷èâøèå â ïîñëåäíåå âðåìÿ øèðîêóþ

èçâåñòíîñòü â ìèðå èíòåãðèðóåìûå ýëëèïòè÷åñêèå ñè-

ñòåìû, âïåðâûå ïîñòðîåííûå è èññëåäîâàííûå ñîòðóä-

íèêîì ËÒÔ ÎÈßÈ Â. È. Èíîçåìöåâûì.

Óñïåøíîå ïðîâåäåíèå êîíôåðåíöèè ñòàëî âîçìîæ-

íûì áëàãîäàðÿ ôèíàíñîâîé ïîääåðæêå ÎÈßÈ, ïðîãðàì-

ìû «Ãåéçåíáåðã–Ëàíäàó» è Ðîññèéñêîãî ôîíäà ôóíäà-

ìåíòàëüíûõ èññëåäîâàíèé.

�

Ñ 30 ÿíâàðÿ ïî 7 ôåâðàëÿ â ðàìêàõ íàó÷íî-îáðàçîâà-

òåëüíîãî ïðîåêòà «Äóáíåíñêàÿ ìåæäóíàðîäíàÿ øêîëà

ñîâðåìåííîé òåîðåòè÷åñêîé ôèçèêè (DIAS-TH)» â Ëà-

áîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà

ïðîõîäèëà 2-ÿ Çèìíÿÿ ìåæäóíàðîäíàÿ øêîëà ïî òåî-

ðåòè÷åñêîé ôèçèêå. Â íåé ïðèíèìàëè ó÷àñòèå ñòóäåí-

òû è àñïèðàíòû Ìîñêîâñêîãî ôèçèêî-òåõíè÷åñêîãî

èíñòèòóòà, Ìîñêîâñêîãî, Òîìñêîãî, Êàçàíñêîãî è Ñà-

ìàðñêîãî ãîñóäàðñòâåííûõ óíèâåðñèòåòîâ, Ñàíêò-Ïå-

òåðáóðãñêîãî îòäåëåíèÿ Ìàòåìàòè÷åñêîãî èíñòèòóòà

èì. Â. À. Ñòåêëîâà, Ìàòåìàòè÷åñêîãî èíñòèòóòà Íàöèî-

íàëüíîé àêàäåìèè íàóê Óêðàèíû, Êèåâñêîãî ãîñóäàð-

ñòâåííîãî óíèâåðñèòåòà è Êèåâñêîãî ïîëèòåõíè÷åñêîãî

èíñòèòóòà. Îáùåå ÷èñëî ñëóøàòåëåé øêîëû — 50 ÷åëî-

âåê.

Íà øêîëå áûëî ïðî÷èòàíî ÷åòûðå êóðñà ëåêöèé, ïî-

ñâÿùåííûõ èçó÷åíèþ êëàññè÷åñêèõ è êâàíòîâûõ èíòå-

ãðèðóåìûõ ñèñòåì. Ëåêòîðàìè áûëè ñîòðóäíèêè ËÒÔ,

Èíñòèòóòà òåîðåòè÷åñêîé è ýêñïåðèìåíòàëüíîé ôèçè-

êè, Èíñòèòóòà òåîðåòè÷åñêîé ôèçèêè èì. Ë. Ä. Ëàíäàó è

Ôèçè÷åñêîãî èíñòèòóòà èì. Ï. Í. Ëåáåäåâà. Øêîëà

áûëà îðãàíèçîâàíà òàêèì îáðàçîì, ÷òî â ïåðâîé ïîëîâè-

íå äíÿ ó÷àñòíèêè ñëóøàëè ëåêöèè, à âî âòîðîé ïîëîâèíå

äíÿ ðàçáèðàëè ïðîéäåííûé ìàòåðèàë è ðåøàëè çàäà÷è,

ïðåäëîæåííûå ëåêòîðàìè. Òàêàÿ ôîðìà îðãàíèçàöèè

îêàçàëàñü î÷åíü ýôôåêòèâíîé, ýòî ïîçâîëèëî ó÷àñòíè-

êàì óñâîèòü ñëîæíûé è íîâûé äëÿ íèõ ìàòåðèàë.

Â òåêóùåì ãîäó ïëàíèðóåòñÿ ñëåäóþùàÿ ïðîãðàì-

ìà «DIAS-TH»: Ëåòíÿÿ øêîëà ïî ñîâðåìåííîé ìàòåìà-
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ment of new methods of mathematical physics and mathe-

matics applied to investigation of integrable systems were

discussed by V. V. Fock, A. I. Molev, and V. P. Spiridonov.

The now world-famous integrable elliptic systems, first

constructed and studied by the BLTP theorist V. I. Inozemt-

sev, were mentioned in a number of talks.

The success of the conference is due to the financial

support of JINR, the Heisenberg–Landau programme, and

the Russian Foundation for Basic Research.

�

The Bogoliubov Laboratory of Theoretical Physics or-

ganized the 2nd International Winter School of Theoreti-

cal Physics in the framework of the research and education-

al project «Dubna International Advanced School of Theo-

retical Physics (DIAS-TH)». It was held on 30 January – 7

February. Students and post-graduate students from the

Moscow Institute of Physics and Technology, Moscow,

Tomsk, Kazan, Samara and Kiev State Universities, Mathe-

matical Institutes of the Ukrainian and Russian Academies

of Sciences and the Kiev Institute of Technology participat-

ed in the school. The total number of participants was fifty.

Four courses devoted to classical and quantum integrable

systems were organized. Among the lecturers were scien-

tists from the Bogoliubov Laboratory of Theoretical Physics,

the Landau Institute of Theoretical Physics, the Lebedev

Physical Institute, and the Institute of Theoretical and Ex-

perimental Physics. The school was organized in such a

form that during the first half of the day students listened to

the lectures and then they learned the material of lectures

and solved the problems proposed by the lecturers. This

form of the school appeared to be very useful and helped the

participants to learn new and complicated material.

The DIAS-TH plan for the running year is the follow-

ing: Advanced Summer School on Modern Mathematical

Physics (1–31 July); International School on Selected Top-

ics in Nuclear Theory (1–31 July); international summer

school and workshop «Hot Points in Astrophysics and Cos-

mology» (1–31 August) and VIII research workshop «Nu-

cleation Theory and Applications» (1–31 October).

For further information please contact:

Tel.: +7(09621) 65277; Fax: +7(09621) 65084

E-mail: diastp@thsun1.jinr.ru; Home page:

http://thsun1.jinr.ru/

�
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òè÷åñêîé ôèçèêå (1–31 èþëÿ); Ìåæäóíàðîäíàÿ øêîëà

ïî èçáðàííûì âîïðîñàì òåîðèè ÿäðà (1–31 èþëÿ); Ìå-

æäóíàðîäíàÿ ëåòíÿÿ øêîëà è ðàáî÷åå ñîâåùàíèå «Àêòó-

àëüíûå ïðîáëåìû àñòðîôèçèêè è êîñìîëîãèè» (1–31 àâ-

ãóñòà); 8-å ðàáî÷åå ñîâåùàíèå «Òåîðèÿ íóêëåàöèè è åå

ïðèìåíåíèÿ» (1–31 îêòÿáðÿ).

Áîëåå ïîäðîáíóþ èíôîðìàöèþ ìîæíî ïîëó÷èòü:

òåë.: +7(09621) 65277; ôàêñ: +7(09621) 65084; e-mail:

diastp@thsun1.jinr.ru; home page: http://thsun1. jinr.ru/

�

Ñî 2 ïî 6 ôåâðàëÿ â Äóáíå ïðîõîäèëà VIII Êîíôå-

ðåíöèÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ, îðãà-

íèçîâàííàÿ Îáúåäèíåíèåì ìîëîäûõ ó÷åíûõ è ñïåöèà-

ëèñòîâ (ÎÌÓÑ) ÎÈßÈ.

Íà îòêðûòèè êîíôåðåíöèè âèöå-äèðåêòîð ÎÈßÈ

ïðîôåññîð À. Í. Ñèñàêÿí îòìåòèë, ÷òî ñåé÷àñ îñîáåííî

âàæíî ïðîäîëæàòü è ñîõðàíÿòü òðàäèöèþ ïðîâåäåíèÿ â

Èíñòèòóòå øêîë è êîíôåðåíöèé ìîëîäûõ ó÷åíûõ, ïî-

ñêîëüêó ñåãîäíÿ ðåàëèçàöèÿ ëþáîãî íàó÷íîãî ïðîåê-

òà — ýòî ðàáîòà â êîëëåêòèâå, à âóçû íàâûêà êîëëåêòèâ-

íîé ðàáîòû íå äàþò.

Â êîíôåðåíöèè ó÷àñòâîâàëî áîëåå 80 ìîëîäûõ ñî-

òðóäíèêîâ èç ëàáîðàòîðèé ÎÈßÈ, à òàêæå èç óíèâåðñè-

òåòîâ è íàó÷íî-èññëåäîâàòåëüñêèõ öåíòðîâ Ãîìåëÿ, Êè-

åâà, Ìîñêâû, Ðîñòîâà, Ñàðîâà, Òâåðè, Òóëû.

Íàó÷íàÿ ïðîãðàììà êîíôåðåíöèè ñîäåðæàëà ñåê-

öèè: «Êîíäåíñèðîâàííûå ñðåäû», «Íåéòðîííàÿ ÿäåðíàÿ

ôèçèêà», «Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö», «Òåîðåòè÷å-

ñêàÿ ôèçèêà», «Ýêñïåðèìåíòàëüíàÿ ÿäåðíàÿ ôèçèêà»,

«Ðàäèàöèîííûå è ðàäèîáèîëîãè÷åñêèå èññëåäîâàíèÿ»,

«Ñîâðåìåííûå ìåòîäû óñêîðåíèÿ çàðÿæåííûõ ÷àñòèö è

óñêîðèòåëüíàÿ òåõíèêà», «Èíôîðìàöèîííûå òåõíîëî-

ãèè è èõ ïðèìåíåíèå». Ìîëîäûå ó÷åíûå âûñòóïàëè ñ
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The VIII Conference of JINR Young Scientists and

Specialists was held in Dubna on 2–6 February. It was or-

ganized by the union of JINR young scientists and special-

ists (UYSS) JINR.

At the opening of the conference, JINR Vice-Director

Professor A. Sissakian stressed that today it is especially

important to keep and continue the tradition of schools and

conferences for young scientists at JINR because the imple-

mentation of any modern scientific projects demands group

work, while graduates of higher education institutions are

not taught the skills to work in a team.

More than 80 young staff members from JINR labora-

tories, together with their colleagues from universities and

research centres of Gomel, Kiev, Moscow, Rostov, Sarov,

Tver, and Tula took part in the conference.

The scientific programme of the conference included

the following sections: condensed matter physics, neutron

nuclear physics, elementary particle physics, theoretical

physics, experimental nuclear physics, radiation and radio-

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
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Äóáíà, 2 ôåâðàëÿ. Âñòðå÷à íàó÷íîé ìîëîäåæè ÎÈßÈ ñ âåäóùèìè ó÷åíûìè Èíñòèòóòà

Dubna, 2 February. JINR young scientists meet leading researchers of the Institute



äîêëàäàìè íà çàñåäàíèÿõ ñåêöèé. Â ïîñëåäíèé äåíü ðà-

áîòû êîíôåðåíöèè àâòîðû ëó÷øèõ äîêëàäîâ â êàæäîé

ñåêöèè áûëè íàãðàæäåíû äèïëîìàìè è ïîäàðêàìè.

2 ôåâðàëÿ â ðàìêàõ êîíôåðåíöèè áûë ïðîâåäåí êðó-

ãëûé ñòîë «Íàó÷íàÿ ïðîãðàììà ÎÈßÈ: íàñòîÿùåå è áó-

äóùåå» ñ âåäóùèìè ó÷åíûìè ÎÈßÈ, ïðèøåäøèìè íà

ýòó âñòðå÷ó, ÷òîáû, êàê ïîä÷åðêíóë âèöå-äèðåêòîð Èí-

ñòèòóòà ïðîôåññîð À. Í. Ñèñàêÿí, âìåñòå ñ ìîëîäûìè

ó÷åíûìè ïîñìîòðåòü íà ïåðñïåêòèâû ðàçâèòèÿ Èíñòè-

òóòà, ïðè÷åì íåôîðìàëüíî, íå çàäàâàÿñü öåëüþ ñôîðìó-

ëèðîâàòü êàêèå-ëèáî ðåêîìåíäàöèè.

Ïî÷åòíûé äèðåêòîð ËÔ× ïðåäñåäàòåëü ÍÒÑ ÎÈßÈ

ïðîôåññîð È. À. Ñàâèí âî âñòóïèòåëüíîì ñëîâå ñêàçàë,

÷òî èäåÿ òàêîé âñòðå÷è áûëà ïðåäëîæåíà àêàäåìèêîì

Ä. Â. Øèðêîâûì íà ñîâìåñòíîì çàñåäàíèè äèðåêöèé

ËÒÔ, ËÔ× è ËßÏ, ïîñêîëüêó äëÿ ñàìîé ìîëîäåæè ýòî

ìîæåò áûòü ïîëåçíî ñ òî÷êè çðåíèÿ âûáîðà öåëè è êà-

ðüåðíûõ ïåðñïåêòèâ.

Íà âñòðå÷å äèðåêòîðà è âåäóùèå íàó÷íûå ñîòðóäíè-

êè ëàáîðàòîðèé Èíñòèòóòà çíàêîìèëè ìîëîäåæü ñ ôèçè-

êîé ñåãîäíÿøíåãî äíÿ è ñâîèìè ïðîãíîçàìè íà áóäóùåå.

Ìîëîäåæíàÿ àóäèòîðèÿ íå îñòàëàñü ðàâíîäóøíîé —

áûëî ìíîãî âîïðîñîâ è ðåïëèê. Íàïîñëåäîê ïðîçâó÷àëî

ïîæåëàíèå ñîâåòó ÎÌÓÑ ñäåëàòü òàêèå âñòðå÷è òðàäè-

öèîííûìè.

Îñîáåííîñòüþ íûíåøíåé êîíôåðåíöèè ñòàëî è òî,

÷òî â ïðîãðàììó ïëåíàðíûõ çàñåäàíèé âîøëè ëåêöèè,

êîòîðûå ÷èòàëèñü êàê äëÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëè-

ñòîâ — ó÷àñòíèêîâ êîíôåðåíöèè, òàê è äëÿ ñòóäåíòîâ

ïåðâûõ-òðåòüèõ êóðñîâ âóçîâ — ñëóøàòåëåé î÷åðåäíîé
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biological research, modern methods of charged particles

acceleration and accelerator facilities, information techno-

logy and its application. Young scientists made reports at the

sections’ meetings. On the last day of the conference the au-

thors of the best reports in each section were presented with

diplomas and gifts.

A round-table discussion «JINR Scientific Programme:

Present and Future» was held on 2 February in the frames of

the conference. Leading JINR scientists attended the discus-

sion to consider prospects of the development of the Insti-

tute together with young colleagues in an informal at-

mosphere, as stressed by JINR Vice-Director A. Sissakian,

without any purpose to formulate recommendations.

Honorary LPP Director, Chairman of the JINR scientif-

ic-technical council Professor I. Savin said in his introduc-

tory speech that the idea of such discussions had been sug-

gested by Academician D. Shirkov at the joint meeting of

the directorates of BLTP, LPP, and DLNP, as he regarded

these discussions useful for young scientists for their career

priorities.

At the discussion, directors and leading scientists of the

Institute laboratories talked to young participants about

modern physics and their prognosis for the future. The

young audience was not indifferent — there were many

questions and remarks. It was suggested to the UYSS coun-

cil to establish a tradition of such discussions.

Aparticular feature of this conference was the inclusion

of lectures into the programme not only for young scientists

and specialists — participants of the event, but also for the

first–third year students — attendants of the regular School

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè

èì. Í. Í. Áîãîëþáîâà.

Ìåæäóíàðîäíûé ñåìèíàð

«Ïðèìåíåíèå è ðàçâèòèå èäåé

Ëîáà÷åâñêîãî â ñîâðåìåííîé

ôèçèêå», ïîñâÿùåííûé þáèëåþ

ïðîôåññîðà Í. À. ×åðíèêîâà (ñëåâà)

Bogoiubov Laboratory of Theoretical

Physics. International seminar

«Application and Development of the

Lobachevsky Ideas in Modern

Physics», dedicated to the jubilee of

Professor N. Chernikov (left)
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Øêîëû ïî ñîâðåìåííîé íåéòðîíîãðàôèè, åæåãîäíî

ïðîâîäèìîé ËÍÔ ÎÈßÈ è ìåæôàêóëüòåòñêèì öåí-

òðîì ÌÃÓ «Ñòðîåíèå âåùåñòâà è íîâûå ìàòåðèàëû».

Áûëè ïðîñëóøàíû ëåêöèè ïî ðàçëè÷íûì àñïåêòàì

íåéòðîííûõ èññëåäîâàíèé è ôèçèêè òâåðäîãî òåëà,

îá óíèêàëüíîì ðåàêòîðå ÈÁÐ-2, î íåéòðîííûõ èññëå-

äîâàíèÿõ Ìàðñà. Ñòóäåíòû, ïðèåõàâøèå íà øêîëó,

âûïîëíèëè öèêë ëàáîðàòîðíûõ ðàáîò ïî äèôðàêöèè

íåéòðîíîâ, ìàëîóãëîâîìó ðàññåÿíèþ íåéòðîíîâ è

ðåôëåêòîìåòðèè â ËÍÔ, à ïî êîíôîêàëüíîé ìèêðî-

ñêîïèè — â ôèëèàëå ÍÈÈßÔ ÌÃÓ.

�

26–27 ôåâðàëÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-

çèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèë ìåæäóíàðîä-

íûé ñåìèíàð «Ïðèìåíåíèå è ðàçâèòèå èäåé Ëîáà-

÷åâñêîãî â ñîâðåìåííîé ôèçèêå», ïîñâÿùåííûé

75-ëåòèþ ïðîôåññîðà Íèêîëàÿ Àëåêñàíäðîâè÷à ×åð-

íèêîâà. Â ðàáîòå ñåìèíàðà ïðèíÿëè ó÷àñòèå îêîëî 50

ôèçèêîâ èç Àðìåíèè, Áåëîðóññèè, Áîëãàðèè, Ãåðìà-

íèè, Ïîëüøè, Ðîññèè è ÎÈßÈ. Ñåìèíàð áûë îðãàíè-

çîâàí ïðè ôèíàíñîâîé ïîääåðæêå Ìèíèñòåðñòâà

ïðîìûøëåííîñòè, íàóêè è òåõíîëîãèé ÐÔ.
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on modern neutronography, which is held annually by

FLNP (JINR) and interfaculty centre of MSU «Matter

Structure and New Materials».

The participants listened to the lectures on different

aspects of neutron research and condensed matter

physics, the unique IBR-2 reactor and neutron research

of Mars. Students carried out laboratory practice on neu-

tron diffraction, small angle scattering of neutrons and

reflectometry at FLNP and on confocal microscopy at

the SRINP MSU department.

�

An international seminar «Application and Deve-

lopment of the Lobachevsky Ideas in Modern Physics»

dedicated to the 75th birthday of Professor Nikolai Alek-

sandrovich Chernikov took place on 26–27 February at

the Bogoliubov Laboratory of Theoretical Physics. The

seminar was attended by more than 50 physicists from

Armenia, Belarus, Bulgaria, Germany, Poland, Russia,

and JINR. The seminar was supported by the Ministry of

Industry, Science and Technology of the Russian Federa-

tion.

ÏÐÅÌÈÈ
PRIZES

20 ôåâðàëÿ êîìèòåò ïî ïðåìèÿì Îòäåëåíèÿ óñêî-

ðèòåëåé çàðÿæåííûõ ÷àñòèö Åâðîïåéñêîãî ôèçè÷åñêî-

ãî îáùåñòâà ïîä ïðåäñåäàòåëüñòâîì äîêòîðà Ñ. Ìàé-

åðñà (ÖÅÐÍ) ïðèíÿë ðåøåíèå î ïðèñóæäåíèè ïðåìèè

ÅÔÎ â îáëàñòè óñêîðèòåëåé çàðÿæåííûõ ÷àñòèö çà

2004 ãîä ÷ëåíó-êîððåñïîíäåíòó Ðîññèéñêîé àêàäåìèè

íàóê Èãîðþ Íèêîëàåâè÷ó Ìåøêîâó (ÎÈßÈ) — çà ìíî-

ãî÷èñëåííûå ïëîäîòâîðíûå äîñòèæåíèÿ â ðàçâèòèè

íàóêè â îáëàñòè óñêîðèòåëåé çàðÿæåííûõ ÷àñòèö çà

ïîñëåäíèå 40 ëåò. Â ÷àñòíîñòè, çà ñîçäàíèå è âíåäðå-

íèå òåõíèêè, ïîçâîëÿþùåé îñóùåñòâèòü èäåþ ýëåê-

òðîííîãî îõëàæäåíèÿ è äîâåñòè åå äî óðîâíÿ ïðàêòè-

÷åñêîãî ïðèáîðà è èíñòðóìåíòà óñêîðèòåëüíîé òåõíè-

êè, à òàêæå çà åãî âêëàä â ðàçâèòèå ìåæäóíàðîäíîãî

íàó÷íîãî ñîòðóäíè÷åñòâà â îáëàñòè óñêîðèòåëåé çà-

ðÿæåííûõ ÷àñòèö.

�

Following the meeting of the EPS-IGA 2004 Prize Se-

lection Committee chaired by Dr. Steve Myers (CERN) on

20 February 2004, the 2004 Accelerator Prize is awarded

to Corresponding Member of the Russian Academy of Sci-

ences Igor Meshkov, JINR, Dubna «for seminal contribu-

tions to numerous advances in accelerator science over the

past 40 years. In particular for his development and imple-

mentation of the techniques which allowed the original

brilliant idea of electron cooling to become a hardware re-

ality and an accelerator tool. In addition for his devotion to

and promotion of international collaboration in accelera-

tor physics».



ÈÁÐ-2: 20 ëåò íà ñëóæáå íàóêå

9 ôåâðàëÿ 1984 ã. ðåàêòîð ÈÁÐ-2 áûë ïðèíÿò â ïîñòî-
ÿííóþ ýêñïëóàòàöèþ. Ýòîìó èñòîðè÷åñêîìó ñîáûòèþ
ïðåäøåñòâîâàëè äëèòåëüíûå èññëåäîâàíèÿ âî âðåìÿ ôèçè-
÷åñêîãî è ýíåðãåòè÷åñêîãî ïóñêà ñ 1977 ïî 1984 ã.

Ïðèåìêó ðåàêòîðà âûïîëíÿëà Ãîñóäàðñòâåííàÿ êî-
ìèññèÿ, êîòîðóþ âîçãëàâëÿë À. Ì. Ïåòðîñüÿíö — ïðåäñå-
äàòåëü Ãîñêîìèòåòà ïî èñïîëüçîâàíèþ àòîìíîé ýíåðãèè
ÑÑÑÐ. Â êîìèññèþ âõîäèëè êðóïíåéøèå ñïåöèàëèñòû
ÑÑÑÐ â îáëàñòè ðåàêòîðíîé òåõíèêè: Í. À. Äîëëåæàëü —
äèðåêòîð ÍÈÊÈÝÒ, ãëàâíûé êîíñòðóêòîð ÈÁÐ-2, Î. Ä. Êà-
çà÷êîâñêèé — äèðåêòîð ÔÝÈ (ã. Îáíèíñê), Â. À. Öûêà-
íîâ — äèðåêòîð ÍÈÈÀÐ (ã. Äèìèòðîâãðàä). Îò ÎÈßÈ â êî-
ìèññèè áûëè äèðåêòîð ËÍÔ È. Ì. Ôðàíê, ãëàâíûé èíæå-
íåð ÎÈßÈ Þ. Í. Äåíèñîâ è çàìåñòèòåëü äèðåêòîðà ËÍÔ
Þ. Ñ. ßçâèöêèé. Áûëè ïðåäñòàâëåíû òàêæå ñïåöèàëèñòû
Ãîñàòîìíàäçîðà, Ìèíçäðàâà ÑÑÑÐ, îòäåëà îõðàíû òðóäà
ÖÊ ïðîôñîþçà. Âñåãî â êîìèññèè áûëî 13 ÷åëîâåê, êðîìå
òîãî, ïðèâëåêàëàñü ãðóïïà ýêñïåðòîâ (áîëåå 20 ÷åëîâåê) èç
ðàçëè÷íûõ îðãàíèçàöèé è ÎÈßÈ.

Ãîñóäàðñòâåííàÿ êîìèññèÿ áûëà íàçíà÷åíà åùå â
1977 ã. ïåðåä ôèçè÷åñêèì ïóñêîì ÈÁÐ-2 áåç òåïëîíîñèòå-
ëÿ è â äàëüíåéøåì äàâàëà ðàçðåøåíèå íà ïðîâåäåíèå ôè-
çè÷åñêîãî ïóñêà ñ íàòðèåì è ýíåðãåòè÷åñêîãî ïóñêà.

Çàñåäàíèå 9 ôåâðàëÿ áûëî ïîñëåäíèì. Áûë çàñëóøàí
äîêëàä Â. Ä. Àíàíüåâà îá èòîãàõ ðàáîò ïî ýíåðãåòè÷åñêî-
ìó ïóñêó ðåàêòîðà ÈÁÐ-2. Çàòåì î÷åíü ÷åòêî äîëîæèëè
Á. Í. Áóíèí — î ñîñòîÿíèè ÑÓÇ ÈÁÐ-2, Â. Ñ. Äìèòðèåâ
(ÍÈÊÈÝÒ) — î ñîñòîÿíèè è ðàáîòîñïîñîáíîñòè ïîäâèæ-
íîãî îòðàæàòåëÿ, Â. À. Àðõèïîâ — î ðàäèàöèîííîé îáñòà-
íîâêå íà ÈÁÐ-2. Ñ èíòåðåñîì áûëî âîñïðèíÿòî ñîîáùåíèå
î ïåðâûõ ôèçè÷åñêèõ ýêñïåðèìåíòàõ íà ïó÷êàõ ÈÁÐ-2 —
Þ. Ì. Îñòàíåâè÷ âûñòóïàë, êàê âñåãäà, ÿðêî è óáåäèòåëü-
íî. Äèñêóññèÿ áûëà æèâîé è êîíñòðóêòèâíîé. Êîìèññèÿ
âûñîêî îöåíèëà ðåçóëüòàòû ðàáîòû ïî ýíåðãåòè÷åñêîìó
ïóñêó, ãîòîâíîñòü ïåðñîíàëà. Íî îñòàâàëñÿ îòêðûòûì âî-
ïðîñ, êàêîé óðîâåíü ìîùíîñòè ðàçðåøèòü ïðè ýêñïëóàòà-
öèè. Ñëåäóåò ïîÿñíèòü, ÷òî ê ýòîìó âðåìåíè íàìè áûëè
èçó÷åíû è îñâîåíû äâà ðåæèìà: 25 Ãö äî 2 ÌÂò è 5 Ãö äî
1 ÌÂò. Äèðåêöèÿ ÎÈßÈ ñêëîíÿëàñü ê òîìó, ÷òîáû îãðàíè-
÷èòüñÿ äîñòèãíóòûì. Ñ ýòèì êîìèññèÿ íå ñîãëàñèëàñü è,
äåòàëüíî ïðîàíàëèçèðîâàâ ñèòóàöèþ ñ ðåæèìîì 5 Ãö
(èìåííî îí áûë òàê íóæåí ôèçèêàì-ýêñïåðèìåíòàòîðàì),
ïîñòàíîâèëà ïðèíÿòü ÈÁÐ-2 â ýêñïëóàòàöèþ íà ìîùíîñòè
2 ÌÂò â ðåæèìàõ 5 è 25 Ãö. Íàì äàâàëîñü äâà ìåñÿöà äëÿ
ïîñòåïåííîãî âûõîäà íà 2 ÌÂò ïðè 5 Ãö.

9 àïðåëÿ 1984 ã. ýòà ìîùíîñòü áûëà óñïåøíî äîñòèã-
íóòà, âûïîëíåíû âñå íåîáõîäèìûå èññëåäîâàíèÿ ðåàêòî-
ðà, êîòîðûå ïîëíîñòüþ ïîäòâåðäèëè âîçìîæíîñòü ðàáîòû
íà ìîùíîñòè 2 ÌÂò ïðè 5 Ãö. Èòàê, ïóñêîâîé ïåðèîä íà ðå-
àêòîðå áûë çàâåðøåí, íà÷àëñÿ íîâûé ýòàï ïëàíîâûõ ôèçè-
÷åñêèõ èññëåäîâàíèé íà âûâåäåííûõ íåéòðîííûõ ïó÷êàõ.
Ñåãîäíÿ, 20 ëåò ñïóñòÿ, ïîäâîäÿ èòîã ýòîìó ïåðèîäó èç
èñòîðèè ÈÁÐ-2, ìû äîëæíû âñïîìíèòü íàøèõ ó÷èòåëåé,
íàøèõ íàó÷íûõ ðóêîâîäèòåëåé — Äìèòðèÿ Èâàíîâè÷à
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IBR-2: 20 years of Service to Science

The IBR-2 reactor was approved as an operating research
facility on 9 February 1984. This historical event had been
preceded by prolonged research during the physical and ener-
getic start-up from 1977 to 1984.

The official approval of the reactor as an operating facility
was done by the State Commission headed by A. M. Pet-
rosyants, Chairman of the USSR State Committee on the use of
nuclear power. Among the members of the Commission were
prominent specialists of the USSR in the field of reactor tech-
nologies: Director of NIKIET, Chief Designer of the IBR-2 reac-
tor N. A. Dollezhal, Director of PEI (Obninsk) O. D. Kazach-
kovsky, Director of NIIAR (Dimitrovgrad) V. A. Tsykanov.
Representing JINR in the Commission were LNP Director
I. M. Frank, JINR Chief Engineer Yu. N. Denisov, and LNP
Deputy Director Yu. S. Yazvitsky. Specialists from State Atom-
ic Inspectorate (Gosatomnadzor), Health Ministry of the
USSR, and the Department on Labour Protection of the
All-Union Central Committee of Trade Unions were also pre-
sent. In all, the Commission included 13 members; apart from
that, it involved a group of experts (more than 20 people) from
various organizations and JINR.

The State Commission was appointed back in 1977 be-
fore the physical start-up of the IBR-2 reactor without a
coolant and further on gave a permission to conduct the physi-
cal start-up with sodium and the energetic start-up as well.

The meeting on 9 February was the last one. V. D. Ana-
niev’s report was heard on the results of work on the energetic
start-up of the IBR-2 reactor. Then B. N. Bunin reported on the
status of the IBR-2 reactor control and safety systems;
V. S. Dmitriev (NIKIET), on the status and efficiency of the
movable reflector; V. A. Arkhipov, on the radiation situation
at the IBR-2 reactor. The talk on the first physics experiments
on the IBR-2 reactor beams was met with interest, Yu. M. Os-
tanevich’s speech being as usual vivid and convincing. The
discussion was lively and constructive. The Commission high-
ly appreciated the results of work on the energetic start-up and
the personnel’s readiness. But the question remained out-
standing which power level to allow for operation. It should
be explained now that by then we had studied and learned to
use two power modes, 25 Hz up to 2 MW and 5 Hz up to 1
MW. The JINR Directorate members were inclined to restrict
themselves to the achieved. The Commission did not agree to
that and, having analyzed in detail the situation with the 5 Hz
mode (which physicists-experimenters needed so badly), de-
cided to approve the IBR-2 reactor as an operating facility with
a power of 2 MW and two operational modes, 5 Hz and
25 Hz.

On 9 April 1984, this power level was successfully
reached and all the required reactor studies carried out, which
fully confirmed that operation at a power of 2 MW at 5 Hz was
possible. Thus, the start-up stage at the reactor was completed
and a new stage of planned physics investigations on the ex-
tracted neutron beams began. Today, 20 years later, summing
up the results of this period in the history of the IBR-2 reactor,
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Áëîõèíöåâà è Èëüþ Ìèõàéëîâè÷à Ôðàíêà, áåç êîòîðûõ ðå-
àêòîðà ÈÁÐ-2 ïðîñòî íå áûëî áû. Íåîáõîäèìî òàêæå ñêà-
çàòü, ÷òî â ñîçäàíèå ðåàêòîðà ÈÁÐ-2 è åãî èññëåäîâàíèÿ âî
âðåìÿ ïóñêà îïðåäåëÿþùèé âêëàä âíåñëè Í. À. Õðÿñòîâ
(ÍÈÊÈÝÒ), Ì. Ò. Âîðîíöîâ (ÃÑÏÈ), Å. Ï. Øàáàëèí,
Á. Í. Áóíèí, À. È. Áàáàåâ.

Âñå ïîñëåäóþùèå ãîäû ðåàêòîð óñïåøíî ðàáîòàë íà
ôèçè÷åñêèé ýêñïåðèìåíò, îáåñïå÷èâ ïîëüçîâàòåëÿì îêî-
ëî 43500 ÷àñîâ. Äîñòàòî÷íî áûñòðî áûëî îñâîåíî 12 íåé-
òðîííûõ ïó÷êîâ â ýêñïåðèìåíòàëüíûõ çàëàõ, çàðàáîòàëà
îáëó÷àòåëüíàÿ óñòàíîâêà «Ðåãàòà». Âñå 20 ëåò ðàáîòû
ÈÁÐ-2 íå áûëè ãîäàìè ðóòèííîé ýêñïëóàòàöèè, øëî ïîñòî-
ÿííîå ðàçâèòèå è ñîâåðøåíñòâîâàíèå óñòàíîâêè.

Ïîñòåïåííî ïîâûøàëàñü ñòàáèëüíîñòü ðàáîòû ðåàê-
òîðà, ò. å. ñîêðàùàëîñü êîëè÷åñòâî íåïðåäâèäåííûõ ñðà-
áàòûâàíèé àâàðèéíîé çàùèòû (îòêàç îáîðóäîâàíèÿ, ïî-
ñàäêè â ýëåêòðè÷åñêèõ ñåòÿõ, îøèáêè ïåðñîíàëà). Ýòîò ïî-
êàçàòåëü çà 20 ëåò óëó÷øåí â äâà ðàçà. Â áîëüøîé ñòåïåíè
ýòî çàâèñåëî îò íàäåæíîé ðàáîòû ñèñòåìû óïðàâëåíèÿ è
çàùèòû (ÑÓÇ) ðåàêòîðà, êîòîðàÿ âêëþ÷àåò â ñåáÿ ñëîæíåé-
øóþ ýëåêòðîíèêó êîíòðîëÿ ðåàêòîðíûõ ïàðàìåòðîâ è
áîëüøîå êîëè÷åñòâî ïðèáîðîâ, à òàêæå îò ïåðâîêëàññíûõ
ñïåöèàëèñòîâ ñëóæáû ÑÓÇ: Á. Í. Áóíèíà, Ë. Â. Åäóíîâà,
Í. Ï. Àíöóïîâà, Â. Ã. Åðìèëîâà, Þ. Í. Òèõîìèðîâà.

Îäíîé èç ãëàâíûõ çàäà÷ ýêñïëóàòàöèè ðåàêòîðà áûëà
ñâîåâðåìåííàÿ çàìåíà ïîäâèæíîãî îòðàæàòåëÿ (ÏÎ), ðå-
ñóðñ ðàáîòû êîòîðîãî îãðàíè÷èâàëñÿ 7–8 ãîäàìè. Âñåãî íà
ÈÁÐ-2 áûëî èñïîëüçîâàíî òðè ìàøèíû: ÏÎ-1 (1977–1986),
ÏÎ-2 (1987–1994), ÏÎ-2Ð (1995–2003). Â êàæäîé ïîñëåäó-
þùåé ó÷èòûâàëñÿ îïûò ýêñïëóàòàöèè ïðåäûäóùåé. Íè
îäèí èç ïîäâèæíûõ îòðàæàòåëåé íå èìåë ïîëîìîê è âûâî-
äèëñÿ èç ðàáîòû òîëüêî ïî îäíîé ïðè÷èíå — âûðàáîòêå
óñòàíîâëåííîãî ðåñóðñà. Â ýòîì çàñëóãà Â. Ï. Âîðîíêèíà,
Â. Ê. Òèòêîâà, À. Ô. Çàöåïèíà, Â. Ä. Ñèçàðåâà (ÍÈÊÈÝÒ).

Î÷åíü âûñîêóþ íàäåæíîñòü çà ãîäû ýêñïëóàòàöèè
óñòàíîâêè ïîêàçàëè òåïëîâûäåëÿþùèå ýëåìåíòû (òâýëû),
ðàçðàáîòàííûå È. Ñ. Ãîëîâíèíûì â ÂÍÈÈÍÌ
èì. A. A. Áî÷âàðà è èçãîòîâëåííûå íà ÏÎ «Ìàÿê». Íå
áûëî íè îäíîãî ñëó÷àÿ ðàçãåðìåòèçàöèè òâýëîâ. Êàê ïîêà-
çàëè èññëåäîâàíèÿ äâóõ ìàêñèìàëüíî íàãðóæåííûõ òåïëî-
âûäåëÿþùèõ ñáîðîê, âûïîëíåííûå â 2001–2002 ãã. â ñïå-
öèàëèçèðîâàííîé ëàáîðàòîðèè, îáîëî÷êà è òîïëèâíàÿ
êîìïîçèöèÿ òâýëà ñîõðàíèëè ðàáîòîñïîñîáíîñòü è äîïóñ-
êàþò äàëüíåéøóþ áåçîïàñíóþ ýêñïëóàòàöèþ. Ðàáîòàìè ïî
òîïëèâó ÈÁÐ-2 íà âñåõ ýòàïàõ óñïåøíî ðóêîâîäèë
À. È. Áàáàåâ.

Íàäåæíî ðàáîòàåò íàòðèåâàÿ ñèñòåìà îõëàæäåíèÿ ðå-
àêòîðà. Êàê èçâåñòíî, íàòðèé, ÿâëÿÿñü î÷åíü ýôôåêòèâ-
íûì òåïëîíîñèòåëåì, â òî æå âðåìÿ òðåáóåò îñîáî ïðè-
ñòàëüíîãî âíèìàíèÿ îò ïåðñîíàëà, ÷åòêîãî ñîáëþäåíèÿ
âñåõ òåõíîëîãè÷åñêèõ òðåáîâàíèé. Êîíå÷íî, çàëîãîì
óñïåøíîé ðàáîòû ýòîé ñèñòåìû ÿâèëñÿ êà÷åñòâåííûé ìîí-
òàæ íàòðèåâûõ êîíòóðîâ (ïðåæäå âñåãî ñâàðêà òðóáîïðî-
âîäîâ), âûïîëíåííûé ñïåöèàëèñòàìè ìîíòàæíîãî òðåñòà.
Çíà÷èòåëüíûé âêëàä â ñîçäàíèå íàòðèåâîé ñèñòåìû âíåñ
Þ. Â. Êóëüïèí.
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we must recall our teachers, our scientific leaders, Dmitriy
Ivanovich Blokhintsev and Ilya Mikhailovich Frank, without
whom the IBR-2 reactor would never exist. It is also necessary
to add that a major contribution into the creation of the IBR-2
reactor and its studies during the start-up was made by
N. A. Khryastov (NIKIET), M. T. Vorontsov (GSPI), E. P. Sha-
balin, B. N. Bunin, and A. I. Babaev.

Over all the following years the reactor has successfully
operated to meet the requirements of the physics experiment,
having offered approximately 43 500 hours to the users.
Twelve neutron beams in the experimental halls were mas-
tered rather quickly, the irradiating facility «Regata» began to
work. None of the 20 years of the IBR-2 reactor running have
been years of routine operation but there has been constant
development and improvement of the facility.

Gradually stability of the reactor operation has increased,
that is the number of emergency shutdowns (failures of equip-
ment, voltage dip in the power supply systems, personnel er-
rors) has decreased. Over the 20 years, this index has im-
proved by a factor of two. To a great extent this depended on
the reliable work of the reactor control and safety system,
which includes very complex electronic equipment ensuring
reactor parameter control and a great number of measuring
devices, as well as on the work of the first-class specialists
from the reactor control and safety unit: B. N. Bunin,
L. V. Edunov, N. P. Antsupov, V. G. Ermilov, Yu. N. Tikho-
mirov.

One of the main tasks of the reactor operation has been
timely replacement of the movable reflector, the working re-
sources of which are limited by 7–8 years. In all, three ma-
chines have been used at the IBR-2 reactor: MR-1
(1977–1986), MR-2 (1987–1994), MR-2R (19995–2003). In
each succeeding machine the working experience of the for-
mer was taken into account. None of the movable reflectors
has had any breakdowns and all of them have been put out of
operation only due to one reason — their exhausted re-
sources. The credit for this is shared by V. P. Voronkin,
V. K. Titkov, A. F. Zatsepin, V. D. Sizarev (NIKIET)

Over the years of the facility’s operation, a very high level
of reliability has been shown by the fuel elements elaborated
by I. S. Golovnin in the Bochvar Institute VNIINM and manu-
factured at the PO «Mayak». There have been no fuel element
cladding failures. As was shown by the investigations of two
maximally loaded fuel assemblies, carried out in a specialized
laboratory in 2001–2002, the fuel element jacket and compo-
sition have retained their working condition and allow further
safe operation. At all the stages, the work on the IBR-2 reactor
fuel has been successfully directed by A. I. Babaev.

The sodium cooling system of the reactor shows reliable
operation. As known, sodium, being a very effective fuel
coolant, at the same time requires special attention of the per-
sonnel, strict fulfilment of all technological requirements. And
successful operation of this system is certainly due to the high-
quality assembly of the sodium circuits (first and foremost, to
the high-quality pipeline welding) performed by specialists of



Õîòåëîñü áû îñòàíîâèòüñÿ íà âûñîêîé ýêîíîìè÷íîñòè
íàøåãî ðåàêòîðà. Ïðè áîëüøîé èìïóëüñíîé ìîùíîñòè
ÈÁÐ-2 (1500 ÌÂò) åãî ñðåäíÿÿ ìîùíîñòü íåâåëèêà, âñåãî
2 ÌÂò, è, êàê ñëåäñòâèå ýòîãî, ðàñõîä ÿäåðíîãî òîïëèâà
(åãî âûãîðàíèå) ìàë. Òàê, çà âðåìÿ ýêñïëóàòàöèè ðåàêòîð
äîãðóæàëñÿ òîïëèâîì âñåãî äâàæäû. Îòíîñèòåëüíî íåâå-
ëèêè è äðóãèå ýêñïëóàòàöèîííûå ðàñõîäû. Âñå ýòî ïîçâî-
ëèëî íàì ïðåîäîëåòü òðóäíîñòè 90-õ ãîäîâ. Âñå 20 ëåò íà
ðåàêòîðå ÈÁÐ-2 ñòðîãî âûäåðæèâàëñÿ ãðàôèê ðàáîòû íà
ôèçè÷åñêèé ýêñïåðèìåíò.

Åùå îäèí ïðèìåð ñîâåðøåíñòâîâàíèÿ ÈÁÐ-2 — ýòî
ñîçäàíèå èñòî÷íèêà õîëîäíûõ íåéòðîíîâ (êðèîãåííîãî çà-
ìåäëèòåëÿ) íà îñíîâå ìåòàíà. Ïåðâûé îïûòíûé îáðàçåö
òàêîãî çàìåäëèòåëÿ áûë îïðîáîâàí â 1992 ã., à â 1999 ã.
ïîä ðóêîâîäñòâîì Å. Ï. Øàáàëèíà è À. À. Áåëÿêîâà áûë çà-
ïóùåí øòàòíûé êðèîãåííûé çàìåäëèòåëü ðàçðàáîòêè
ÍÈÊÈÝÒ (È. Ò. Òðåòüÿêîâ), êîòîðûé óâåëè÷èë ïîòîê õî-
ëîäíûõ íåéòðîíîâ â 10 ðàç äëÿ òðåõ ïó÷êîâ ðåàêòîðà.

Âñå ýòè ãîäû íà ÈÁÐ-2 ïîñòîÿííî îñóùåñòâëÿåòñÿ
ñòðîãèé êîíòðîëü çà ðàäèàöèîííîé îáñòàíîâêîé. Ïðè âû-
ïîëíåíèè ñëîæíûõ ðåãëàìåíòíûõ ðàáîò (ïåðåãðóçêà
òîïëèâà, çàìåíà ÏÎ, çàìåäëèòåëåé è ò. ä.) ïåðñîíàëîì ðå-
àêòîðà âî ãëàâå ñ À. Â. Âèíîãðàäîâûì ïðîâîäèëàñü òùà-
òåëüíàÿ ïîäãîòîâêà. Â ðåçóëüòàòå íå áûëî íèêàêèõ ðàäèà-
öèîííûõ èíöèäåíòîâ. Ýòî â ðåøàþùåé ñòåïåíè çàñëóãà
Â. À. Àðõèïîâà è Ñ. Â. Êóëèêîâà.
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the mounting trust. A considerable contribution into the cre-
ation of the sodium system was made by Yu. V. Kulpin.

I would like to dwell on the high energy economy of our
reactor. With a high peak power in pulse (1500 MW), the av-
erage power of the IBR-2 reactor is small, only 2 MW. Due to
this, the nuclear fuel consumption (its burn-up) is small. Thus,
the reactor has been loaded with extra fuel only twice during
the time of its operation. Relatively low are other operational
expenses. All this allowed us to overcome the difficulties of
the 1990s. Over all the 20 years, the work schedule on physi-
cal experiments at the IBR-2 reactor has been followed strictly.

One more example of upgrading the IBR-2 reactor is the
creation of a cold neutron source (cryogenic moderator) based
on methane. The first moderator prototype was tested in 1992,
and a regular cryogenic moderator worked out by NIKIET
(I. T. Tretyakov) was started up in 1999 under the guidance of
E. P. Shabalin and A. A. Belyakov. This moderator has en-
sured an increase of the cold neutron flux by a factor of 10 for
three beams of the reactor.

Over all these years, strict radiation control has been ex-
erted at the IBR-2 reactor. Thorough preparatory work has
been done by the reactor personnel under A. V. Vinogradov’s
guidance while performing complex work (fuel reloading, re-
placement of the movable reflector, moderators etc.). As a re-
sult, no radiational incidents have occurred. Credit for this is
to a great extent shared by V. A. Arkhipov and S. V. Kulikov.

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà.

Òðàíñïîðòèðîâêà íîâîãî ïîäâèæíîãî îòðàæàòåëÿ ÈÁÐ-2

ñ èñïûòàòåëüíîãî ñòåíäà â çäàíèå ðåàêòîðà

Frank Laboratory of Neutron Physics.

Transporting the new movable reflector of IBR-2

from the test-bench to the reactor building



Î÷åâèäíî, ÷òî êàæäàÿ óñòàíîâêà, à ÿäåðíàÿ â îñîáåí-
íîñòè, òðåáóåò îáíîâëåíèÿ, çàìåíû îáîðóäîâàíèÿ, êîòî-
ðîå âûðàáîòàëî óñòàíîâëåííûé ðåñóðñ. Ïîíèìàÿ ýòî, ìû
óæå ñ 1995 ã. íà÷àëè ðàáîòû ïî ìîäåðíèçàöèè ÈÁÐ-2. Îä-
íàêî ôèíàíñîâûå òðóäíîñòè â ÎÈßÈ â òî âðåìÿ íå ïîçâî-
ëÿëè ðàçâåðíóòü åå øèðîêèì ôðîíòîì. Ïîýòîìó íàìè â
1999 ã. áûëà ðàçðàáîòàíà «Êîíöåïöèÿ ìîäåðíèçàöèè
ÈÁÐ-2 íà ïåðèîä äî 2010 ã.», êîòîðàÿ ïðåäïîëàãàåò ïîñòå-
ïåííóþ, ñ ó÷åòîì ðåàëüíûõ ôèíàíñîâûõ âîçìîæíîñòåé
ÎÈßÈ, ïîäãîòîâêó íîâîãî îáîðóäîâàíèÿ äëÿ ðåàêòîðà è,
ïàðàëëåëüíî, ðàáîòó ÈÁÐ-2 äî âûðàáîòêè åãî îñòàòî÷íîãî
ðåñóðñà.

Ïî çàâåðøåíèè ìîäåðíèçàöèè ÈÁÐ-2 â 2010 ã. ìû ïëà-
íèðóåì ñîçäàòü íîâûé ìîäåðíèçèðîâàííûé ðåàêòîð
ÈÁÐ-2Ì ïîâûøåííîé áåçîïàñíîñòè è íàäåæíîñòè (ðåñóðñ
òåïëîâûäåëÿþùèõ ýëåìåíòîâ áóäåò óâåëè÷åí â 1,5 ðàçà,
ïîäâèæíîãî îòðàæàòåëÿ — â 2,5 ðàçà). Ïðè ýòîì ïîòîê òå-
ïëîâûõ íåéòðîíîâ óâåëè÷èòñÿ â 1,5 ðàçà ïðè íåèçìåííîé
ñðåäíåé ìîùíîñòè 2 ÌÂò. Âñå ýòî ïîçâîëèò èñïîëüçîâàòü
íîâûé ðåàêòîð ÈÁÐ-2Ì ïîñëå 2010 ã. â òå÷åíèå 20–25 ëåò.

Ïåðåëîìíûì îêàçàëñÿ 2000 ã. Ïðîåêò ìîäåðíèçàöèè
ÈÁÐ-2 ïîëó÷èë ôèíàíñîâóþ ïîääåðæêó Ìèíàòîìà Ðîññèè,
êîòîðàÿ íàøëà îòðàæåíèå â Ñîãëàøåíèè ìåæäó Ìèíàòî-
ìîì Ðîññèè è ÎÈßÈ î ìîäåðíèçàöèè ÈÁÐ-2. Çäåñü ÿ äîë-
æåí ñêàçàòü î áîëüøîé ðîëè Â. Ë. Àêñåíîâà, òîãäà äèðåê-
òîðà ëàáîðàòîðèè, â èíèöèèðîâàíèè è ïîäãîòîâêå ýòîãî
äîêóìåíòà. Íà÷èíàÿ ñ 2000 ã. òåìï ðàáîò ïî ìîäåðíèçàöèè
ñóùåñòâåííî óñêîðèëñÿ. Íà ñåãîäíÿ â ìîäåðíèçàöèþ
ÈÁÐ-2 âëîæåíî ñðåäñòâ îêîëî 40 ïðîöåíòîâ îò ïîëíîé
ñòîèìîñòè.

Çà ýòî âðåìÿ âûïîëíåíà áîëüøàÿ ÷àñòü êîíñòðóêòîð-
ñêèõ ðàáîò ïî íîâîìó ðåàêòîðó, èçãîòîâëåíû òâýëû äëÿ íî-
âîé òîïëèâíîé çàãðóçêè, èçãîòîâëåí è èñïûòàí íîâûé ïî-
äâèæíûé îòðàæàòåëü ÏÎ-3. Òàêèì îáðàçîì, ÿ îöåíèâàþ
ñèòóàöèþ îïòèìèñòè÷åñêè è ñ÷èòàþ, ÷òî ìåäëåííî, íî
âåðíî ìû ïðèáëèæàåìñÿ ê öåëè.

Çà ãîäû ðàáîòû ÈÁÐ-2 âîêðóã ðåàêòîðà ñëîæèëñÿ
ñèëüíûé êîëëåêòèâ ñïåöèàëèñòîâ è ðàáî÷èõ, ñïîñîáíûé
ðåøàòü ñëîæíûå òåõíè÷åñêèå çàäà÷è. Õî÷åòñÿ ñêàçàòü ñà-
ìûå òåïëûå ñëîâà áëàãîäàðíîñòè íàøåé ñòàðîé ãâàðäèè:
Å. Ï. Øàáàëèíó, À. È. Áàáàåâó, Á. Í. Áóíèíó, Â. Ï. Âîðîí-
êèíó, Â. Ï. Ïîïîâó, À. È. Ñåëåçíåâó, Â. Ï. Ïëàñòèíèíó è
äðóãèì ñïåöèàëèñòàì, êîòîðûå ïî-ïðåæíåìó íàõîäÿòñÿ íà
ïåðåäíåì êðàå ðàáîò ïî ÈÁÐ-2. Êîíå÷íî, íàì î÷åíü íóæåí
ïðèòîê ìîëîäûõ ëþäåé. Ýòî ñåðüåçíûé âîïðîñ äëÿ áóäóùå-
ãî íàøåãî ðåàêòîðà. Ê ñîæàëåíèþ, îí ðåøàåòñÿ êðàéíå ìå-
äëåííî.

Â ñâÿçè ñ 20-ëåòíèì þáèëååì ÈÁÐ-2 õî÷ó âûðàçèòü èñ-
êðåííþþ ïðèçíàòåëüíîñòü è áëàãîäàðíîñòü âñåì, êòî ïðè-
íèìàë ó÷àñòèå â ïðîåêòèðîâàíèè, èçãîòîâëåíèè, ñòðîè-
òåëüñòâå, ïóñêå è ýêñïëóàòàöèè ðåàêòîðà.

Â. Ä. Àíàíüåâ
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It is obvious that every facility, and especially a nuclear
one, requires modernization, replacement of its equipment,
which has exhausted its defined resources. Bearing this in
mind, work on upgrading the IBR-2 reactor has already begun
in 1995. However, JINR’s financial difficulties did not allow
then launching extensive work. That is why in 1999 we
worked out the «Conception of the IBR-2 Reactor Refurbish-
ment for the Period up to 2010», which envisages gradual
preparation of new equipment for the reactor with account of
JINR’s real financial resources and, parallel with this, the
IBR-2 reactor working until its residual operational resources
have been exhausted.

Upon completing the modernization of the IBR-2 reactor
in 2010, we are planning to create a new modernized IBR-2M
reactor of enhanced safety and reliability (the resources of the
fuel elements will be increased by a factor of 1.5; those of the
movable reflector, by a factor of 2.5). Along with this, the ther-
mal neutron flux will increase by a factor of 1.5 at a stable
average thermal power of 2 MW. All this will allow operating
the new IBR-2M reactor after 2010 for a period of 20–25 years.

2000 turned out to be a crucial year. The programme of
the IBR-2 reactor modernization received financial support
from Russia’s Ministry of Atomic Energy, which found reflec-
tion in the «Agreement between the Ministry of Atomic Energy
of Russia and JINR on the IBR-2 reactor refurbishment». Here I
must mention the important role of V. L. Aksenov, then Direc-
tor of the Laboratory, on initiating and preparing this docu-
ment. Beginning with 2000, work on modernization has
speeded up considerably. As for now, about 40 percent of the
total expenditures have already been put into the IBR-2 reac-
tor refurbishment.

Over this period, a greater part of design work on the new
reactor has been done, fuel elements for the new fuel loading
have been fabricated, a new PO-3 movable reflector has been
fabricated and tested. Thus, I consider the situation optimistic
and believe that slowly but steadily we are approaching our
goal.

Over the years of the IBR-2 reactor operation there has
been formed a dedicated team of specialists and workers able
to solve the most complex technical problems. I would like to
address the warmest words of gratitude to our «old guards» —
E. P. Shabalin, A. I. Babaev, B. N. Bunin, V. P. Voronkin,
V. P. Popov, A. I. Seleznev, V. P. Plastinin, and other special-
ists, who are as usual at the forefront of work at the IBR-2 reac-
tor. We badly need an influx of young people, of course. This
poses a very serious problem for the future of our reactor. Un-
fortunately, this problem is being solved extremely slowly.

In connection with the 20th anniversary of the IBR-2 re-
actor I would like to express sincere gratitude to all who have
taken part in designing, manufacturing, building, commis-
sioning, and operating the reactor.

V. D. Ananiev
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80 ëåò Õ. Øîïïåðó

28 ôåâðàëÿ èñïîëíèëîñü 80 ëåò âûäàþùåìóñÿ íå-

ìåöêîìó ôèçèêó è îðãàíèçàòîðó íàóêè ïðîôåññîðó Õåð-

âèãó Øîïïåðó, íûíå — ïðåçèäåíòó Ñîâåòà SESAME.

Äâà ñðîêà ïîäðÿä (1981–1988 ãã.) Õ. Øîïïåð áûë ãå-

íåðàëüíûì äèðåêòîðîì ÖÅÐÍ, â 1993–2002 ãã. — ÷ëå-

íîì ìåæäóíàðîäíîãî Ó÷åíîãî ñîâåòà ÎÈßÈ, â 1994–

1996 ãã. — ïðåçèäåíòîì Åâðîïåéñêîãî ôèçè÷åñêîãî îá-

ùåñòâà. Ïðîôåññîð Õ. Øîïïåð — êàâàëåð ðîññèéñêîãî

îðäåíà Äðóæáû (1996 ã.). Åìó ïðèíàäëåæèò êëþ÷åâàÿ

ðîëü â îðãàíèçàöèè è ðåàëèçàöèè ïðîåêòà ïî ñîçäàíèþ â

Èîðäàíèè ïîä ýãèäîé ÞÍÅÑÊÎ íîâîãî Ìåæäóíàðîäíî-

ãî íàó÷íîãî öåíòðà ïî èññëåäîâàíèÿì è ïåðåäîâûì òåõ-

íîëîãèÿì SESAME, â êîòîðîì ñòðàíàìè-ó÷àñòíèöàìè

ÿâëÿþòñÿ Èçðàèëü, Ïàëåñòèíñêàÿ Íàöèîíàëüíàÿ Àâòî-

íîìèÿ, Èðàí, Èîðäàíèÿ, Òóðöèÿ, Åãèïåò è äðóãèå ãîñó-

äàðñòâà.

Äèðåêöèÿ ÎÈßÈ íàïðàâèëà þáèëÿðó ïîçäðàâèòåëü-

íóþ òåëåãðàììó, â êîòîðîé, íàðÿäó ñ ïîæåëàíèÿìè äî-

áðîãî çäîðîâüÿ è áëàãîïîëó÷èÿ, îòìå÷åíû çíà÷èòåëü-

íûå íàó÷íûå äîñòèæåíèÿ ïðîôåññîðà Õ. Øîïïåðà è

åãî áîëüøîé âêëàä â ìíîãîëåòíåå ñîòðóäíè÷åñòâî ñ

ÎÈßÈ.

H. Schopper is 80

On 28 February, the outstanding German physi-

cist and science organiser, President of the SESAME

Council Herwig Schopper celebrated his 80th an-

niversary.

Twice, in 1981–1988, he was CERN Director

General; in 1993–2002, member of the international

Scientific Council at JINR, in 1994–1996, president of

the European Physics Society. Professor H. Schopper

was awarded the Russian Order of «Friendship» in

1996. He has played a key role in the organization and

realization of a project in Jordan under the auspices

of UN to establish a new international scientific cen-

tre for research and advanced technology SESAME,

where Israel, Palestinian Autonomy, Iran, Jordan,

Turkey, Egypt, and other countries are member

states.

JINR Directorate forwarded H. Schopper a

telegramme with congratulations, wishing good

health and prosperity, and marking his scientific

achievements and large contribution to the long

standing cooperation with JINR.

Äóáíà, 1982 ã. Ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ

ïðîôåññîð Õ. Øîïïåð (ñëåâà) è äèðåêòîð ÎÈßÈ

àêàäåìèê Í. Í. Áîãîëþáîâ

Dubna, 1982. Director General of CERN

Professor H. Schopper (left)

and JINR Director Academician N. Bogoliubov
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50 ëåò ÖÅÐÍ

8 ìàðòà â Æåíåâå íà÷àëèñü îôèöèàëüíûå ïðàçäíî-

âàíèÿ â ÷åñòü 50-ëåòèÿ ñîçäàíèÿ Åâðîïåéñêîé ëàáîðà-

òîðèè ÿäåðíûõ èññëåäîâàíèé (ÖÅÐÍ). Â ýòîò äåíü

áûëà âûïóùåíà ïî÷òîâàÿ ìàðêà Øâåéöàðèè, ïîñâÿùåí-

íàÿ þáèëåþ îðãàíèçàöèè. Â Æåíåâå ñîñòîÿëàñü ïðåññ-

êîíôåðåíöèÿ, íà êîòîðîé áûëà ïðåäñòàâëåíà ìàðêà è

ïîäðîáíî îñâåùåíû ìåðîïðèÿòèÿ ïî ïðàçäíîâàíèþ

þáèëåÿ â ñòðàíàõ-ó÷àñòíèöàõ ÖÅÐÍ.

Þáèëåþ ïîñâÿùåíû òàêèå ñîáûòèÿ, êàê âûñòàâêà

õóäîæåñòâåííûõ ðàáîò, ïðîíèêíóòûõ èäåÿìè íàó÷íûõ

äîñòèæåíèé, êîíöåðò êëàññè÷åñêîé ìóçûêè, íåñêîëüêî

ïóáëè÷íûõ ëåêöèé è âûñòàâîê. 29 ñåíòÿáðÿ ñîòðóäíèêè

ÖÅÐÍ, îòìå÷àþùèå ñâîé 50-ëåòíèé þáèëåé â ýòîì

ãîäó, çàäóþò ñâå÷êè íà îãðîìíîì ïðàçäíè÷íîì òîðòå.

Îôèöèàëüíàÿ öåðåìîíèÿ, ïîñâÿùåííàÿ þáèëåþ, ñîñòî-

èòñÿ â îêòÿáðå â íîâîì âûñòàâî÷íîì öåíòðå — ïàâè-

ëüîíå «Ïëàíåòà èííîâàöèé». Áóäåò ïðîâåäåí äåíü îò-

êðûòûõ äâåðåé. Ñðåäè äðóãèõ ìåðîïðèÿòèé — âñååâðî-

ïåéñêàÿ èíòåðíåò-ñåññèÿ ïî ñèñòåìå ñáîðà

èíôîðìàöèè GRID.
Ïî ìàòåðèàëàì ñàéòà http://www.interactions.org

� Ïðîáëåìíî-òåìàòè÷åñêèé ïëàí íàó÷íî-èññëåäîâà-

òåëüñêèõ ðàáîò è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà

Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé íà

2004 ãîä / Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäî-

âàíèé. — Äóáíà: ÎÈßÈ, 2003. — 286 ñ.

Topical Plan for JINR Research and International Coop-

eration in 2004 / Joint Institute for Nuclear Research. —

Dubna: JINR, 2003. — 286 p.

� Ìåøêîâ È. Í. Êëàññè÷åñêàÿ ìåõàíèêà: Ó÷åá. ïîñî-

áèå. — Äóáíà: ÎÈßÈ, 2003. — 278 ñ.: èë. — (Ó÷åá-

íî-ìåòîäè÷åñêèå ïîñîáèÿ Ó÷åáíî-íàó÷íîãî öåíòðà

ÎÈßÈ. ÓÍÖ, 2003-21).

Meshkov I. Classical Mechanics: Manual. — Dubna:

JINR, 2003. — 278 p.: ill. — (Manual of JINR UC,

2003-21).

� Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî èçáðàííûì ïðîáëå-

ìàì ñîâðåìåííîé ôèçèêè (12; 2003; Äóáíà): Òðóäû

XII Ìåæäóíàðîäíîé êîíôåðåíöèè..., ïîñâÿùåííîé

95-é ãîäîâùèíå ñî äíÿ ðîæäåíèÿ Ä. È. Áëîõèíöåâà

(1908–1979). Äóáíà, 8–11 èþíÿ 2003 ã. — Äóáíà:

ÎÈßÈ, 2003. — 379 ñ.: èë.

International Conference on Selected Problems of Mod-

ern Physics (12; 2003; Dubna). Sec.1. Problems of Quan-

tum Field Theory: XII Intern. Conf. on ..., Dedicated to

the 95th Anniversary of the Birth of D. I. Blokhintsev

(1908–1979). Dubna, Russia, June 8–11, 2003: Proc. of

the Conf. / Ed.: B. M. Barbashov et al. — Dubna: JINR,

2003. — 379 p.: il. — (JINR; Ä1,2-2003-219) . — Bibli-

ogr.: ends of papers.

� Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà: îò ñîòåí ÌýÂ äî

ÒýÂ: Òðóäû 7-ãî ìåæäóíàðîäíîãî ñîâåùàíèÿ (Ñòàðà

Ëåñíà, Ñëîâàêèÿ, 25–30 àâãóñòà 2003 ã.). — Äóáíà:

ÎÈßÈ, 2003. — 285 ñ.

Relativistic Nuclear Physics: from Hundreds of MeV to

TeV: Proceedings of the 7th International Workshop

(Stara Lesna, Slovak Republic, August 25–30, 2003). —

Dubna: JINR, 2003. — 285 p.

� Ïèñüìà â Ý×Àß. 2004. Ò. 1, ¹ 2(119).

Particles and Nuclei, Letters. 2004. V. 1, No. 2(119).
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CERN is 50

Celebrations to mark the 50th anniversary of CERN of-

ficially begin on 8 March with the launch of a Swiss postage

stamp dedicated to the Organization. At a press conference

in Geneva, the stamp was presented and details of events to

mark the anniversary throughout the Organization’s Mem-

ber States were unveiled.

Among events planned by the Member States to mark

the anniversary are an art exhibition inspired by science, a

concert of classical music, and several public lectures and

exhibitions. On 29 September, people celebrating their 50th

birthday this year will blow out the candles on a giant birth-

day cake.

At CERN, events throughout the year will culminate in

October with an official ceremony to be held in the Organi-

zation’s new exhibition and networking centre, the Globe of

Innovation, and a public Open Day. Other events will in-

clude a Europe-wide scientific challenge on the Web, and a

bid to assemble a record amount of computing power in a

single world-spanning computing Grid.

For further information: www.interactions.org
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Âûøëè â ñâåò î÷åðåäíûå âûïóñêè æóðíàëà «Ôèçèêà

ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà».

� Âûïóñê 1 (2004. Ò. 35) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Ñàâèí È. A., Íàãàéöåâ A. Ï. Ñïèíîâàÿ ñòðóêòóðà íó-

êëîíîâ: ýêñïåðèìåíòàëüíûé ñòàòóñ.

Áàíäóðèí Ä. Â., Ñêà÷êîâ Í. Á. Î ïðèìåíåíèè ïðîöåñ-

ñà «ôîòîí + ñòðóÿ» äëÿ óñòàíîâëåíèÿ àáñîëþòíîé

øêàëû ýíåðãèè ñòðóè è îïðåäåëåíèÿ ãëþîííîãî ðàñ-

ïðåäåëåíèÿ íà òýâàòðîíå â Run II.

Áàÿí Ê., Ôëèí Ï., Ãîäëîâñêè Â., Ïåðâóøèí Â. Èññëå-

äîâàíèå ïåðèîäè÷íîñòè êðàñíûõ ñìåùåíèé êâàçà-

ðîâ.

Öàðåâ Â. À. Ðåãèñòðàöèÿ êîñìè÷åñêèõ ëó÷åé óëüòðà-

âûñîêèõ ýíåðãèé ðàäèîìåòîäîì.

� Âûïóñê 2 (2004. Ò. 35) ñîäåðæèò ñòàòüè:

Ïóïûøåâ Â. Â. Ìåòîäû ñïëàéí-ôóíêöèé â ïðîáëåìå

íåñêîëüêèõ òåë.

Íèêèòèí À. Í., Èâàíêèíà Ò. È. Íåéòðîíîãðàôèÿ â íà-

óêàõ î Çåìëå.

Äæîëîñ Ð. Â. Òðîéíàÿ òî÷êà íà ôàçîâîé äèàãðàììå

õîëîäíîãî ÿäðà.

Äóáèíîâ À. Å., Åôèìîâà È. À., Êîðíèëîâà È. Þ., Ñàé-

êîâ Ñ. Ê., Ñåëåìèð Â. Ä., Òàðàêàíîâ Â. Ï. Íåëèíåéíàÿ

äèíàìèêà ýëåêòðîííûõ ïó÷êîâ ñ âèðòóàëüíûì êàòî-

äîì.

Âåéãìàíí Ã. Íåéòðîííî-ñïåêòðîñêîïè÷åñêèå èññëå-

äîâàíèÿ íà GELINA.

Regular issues of the journal «Physics of Elementary

Particles and Atomic Nuclei» have been published.

� Issue 1 (2004. V. 35) includes:

Savin I. A., Nagaitsev A. P. Spin Structure of Nucleons:

Experimental Status.

Bandurin D. V., Skachkov N. B. On the Application of

«�+ jet» Process for Setting the Absolute Scale of Jet En-

ergy and for Determining the Gluon Distribution at the

Tevatron in Run II.

Bajan K., Flin P., Godlowski W., Pervushin V. In Search

for Quasar Redshift Periodicity.

Tsarev V. A. Detection of Ultrahigh Energy Cosmic Rays

by Radio Method.

� Issue 2 (2004. V. 35) includes:

Pupyshev V. V. Spline-Function Methods in Few-Body

Problem.

Nikitin A. N., Ivankina T. I. Neutron Scattering in Geo-

sciences.

Jolos R. V. Triple Point on the Phase Diagram of a Cold

Nucleus.

Dubinov A. E., Efimova I. A., Kornilova I. Yu.,

Saikov S. K., Selemir V. D., Tarakanov V. P. Nonlinear

Dynamics of Electron Beams with Virtual Cathode.

Weigmann H. Neutron Spectroscopy Investigations with

GELINA.
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