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Àñèììåòðè÷íûé ëàâèííûé ïðîöåññ â äèñêðåòíîì

âðåìåíè íà êîíå÷íîì êîëüöå èñïîëüçóåòñÿ äëÿ ïîëó÷å-

íèÿ òî÷íîãî âûðàæåíèÿ äëÿ ñðåäíåãî ðàçìåðà ëàâèí êàê

ôóíêöèè ïàðàìåòðîâ � è �, çàäàþùèõ âåðîÿòíîñòü ëî-

êàëüíîé íåñòàáèëüíîñòè. Îòîáðàæåíèå ìîäåëè ëàâèí

íà ìîäåëü èíòåðôåéñà â îáëàñòÿõ âûøå è íèæå êðèòè÷å-

ñêîé ëèíèè ïðèâîäèò ê ðàçëè÷íûì òèïàì êðèòè÷åñêèõ

èíòåðôåéñîâ, õàðàêòåðèçóþùèõñÿ ðàçëè÷íûìè òèïàìè

áåñïîðÿäêà. Ïîëó÷åíû êðèòè÷åñêèå ýêñïîíåíòû ôàçî-

âûõ ïåðåõîäîâ, êîòîðûå íàðóøàþò õîðîøî èçâåñòíîå

ñêåéëèíãîâîå ðàâåíñòâî ïðè ��2.

Povolotsky A. M., Priezzhev V. B., Chin-Kun Hu.

cond-mat/0305052; submitted to «Phys. Rev. Lett.».

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Íà äåòåêòîðå NA-48 ñ èñïîëüçîâàíèåì âûñîêîèí-

òåíñèâíîãî ïó÷êà êîðîòêîæèâóùèõ íåéòðàëüíûõ êàî-

íîâ ïðîâåäåíû èññëåäîâàíèÿ ðàäèàöèîííûõ ðàñïàäîâ

K S � �� è K S � � ��0 . Ðàñïàäû K S L, � �� è

K S L, � � ��0 âàæíû äëÿ ïðîâåðêè êèðàëüíîé ïåðòóðáà-

òèâíîé òåîðèè (�PT) — ýôôåêòèâíîé òåîðèè ïîëÿ,

âîçíèêàþùåé â íèçêîýíåðãåòè÷åñêîì ïðèáëèæåíèè

ñòàíäàðòíîé ìîäåëè.

Àìïëèòóäà ðàñïàäà K S � �� ìîæåò áûòü òî÷íî âû-

÷èñëåíà â ëèäèðóþùåì O(p 4)-ïîðÿäêå �PT. Ïðè ýòîì

îòíîñèòåëüíàÿ âåðîÿòíîñòü ðàñïàäà îöåíèâàåòñÿ íà

óðîâíå 2,1�10	6 ñ íåîïðåäåëåííîñòüþ ëèøü â íåñêîëü-

êî ïðîöåíòîâ. Èçìåðåííàÿ âåðîÿòíîñòü BR( )K S � 
��


 � � � 	( , , , )2 78 0 06 0 04 10 6
ñòàò ñèñò [1], ïîëó÷åííàÿ íà

îñíîâå ñòàòèñòèêè 7461�172 ñîáûòèé ðàñïàäà

K S � ��, çàìåòíî âûøå, ÷åì ïðåäñêàçàíèå �PT â

O(p 4)-ïîðÿäêå. Ýòî ïåðâûå èçìåðåíèÿ âåëè÷èíû

BR(K S � ��), óêàçûâàþùèå íà òî, ÷òî ïîïðàâêè âûñ-

øèõ ïîðÿäêîâ �PT ìîãóò óâåëè÷èòü âåðîÿòíîñòü ðàñïà-

äà ïî÷òè íà 30 % . Ñ ïîìîùüþ ïó÷êà K L-ìåçîíîâ òàêæå

èçìåðåíî îòíîøåíèå � �( ) / ( )K KL L� � 
�� � � �0 0 0


 � � � 	( , , , )2 81 0 01 0 02 10 3
ñòàò ñèñò [1].
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Bogoliubov Laboratory of Theoretical Physics

A discrete-time formulation to study the asymmetric

avalanche process (Phys. Rev. Lett. 2001. V. 87. P. 084301)

on a finite ring is used, and an exact expression for the aver-

age avalanche size of particles as a function of toppling

probabilities depending on parameters � and � is obtained.

By mapping the model below and above the critical line

onto driven interface problems, it is shown how different

modes of avalanches may lead to different types of critical

interface behaviour characterized by either annealed or

quenched disorders and obtain exactly the related critical

exponents which violate the well-known scaling relation

when ��2.

Povolotsky A. M., Priezzhev V. B., Chin-Kun Hu.

cond-mat/0305052; submitted to «Phys. Rev. Lett.».

Laboratory of Particle Physics

The studies of the radiative decays K S � �� and

K S � � ��0 have been performed with the NA48 detector

using a high-intensity beam of the short-lived neutral kaons

from CERN’s SPS. The decays K S L, � �� and

K S L, � � ��0 are important probes of the Chiral Perturba-

tion Theory (�PT), an effective field theory of the Standard

Model at low energies.

The decay amplitude of K S � �� can be calculated un-

ambiguously at the leading O(p 4) order of �PT giving a

branching ratio 2.1�10	6 with an uncertainty of only a few

per cent. The measured branching ratio BR( )K S � 
��


 � � � 	( . . . )2 78 0 06 0 04 10 6
stat syst [1], obtained from

7461�172 K S � �� events, is significantly higher than

the O(p 4) prediction of �PT. It is the first measurement of

BR(K S � ��) indicating that higher-order corrections of

�PT can increase the decay rate by about 30 %. By using a

K L beam the ratio � �( ) / ( )K KL L� � 
�� � � �0 0 0


 � � � 	( . . . )2 81 0 01 0 02 10 3
stat syst has also been mea-

sured [1].

At present the branching ratio for the decay

K L � � ��0 has been measured precisely, while the corre-



Âåðîÿòíîñòü ðàñïàäà K L � � ��0 èçìåðåíà äîñòà-

òî÷íî òî÷íî, â òî âðåìÿ êàê ñîîòâåòñòâóþùèé ðàñïàä

K S -ìåçîíà äî ñèõ ïîð íå íàáëþäàëñÿ. Íà îñíîâå äàí-

íûõ, íàáðàííûõ â 1999 ã. â òå÷åíèå 40 ÷àñîâ îáëó÷åíèÿ

óñòàíîâêè íà ïó÷êå, ïîëó÷åí âåðõíèé ïðåäåë äëÿ

îòíîñèòåëüíîé âåðîÿòíîñòè BR(K S � � ��0 , Z
0 2, )�

� � 	3 3 10 7, [2] íà óðîâíå äîñòîâåðíîñòè 90 %, ãäå

Z m mK
 ��
2 2

0
/ . Îòìåòèì, ÷òî �PT ïðåäñêàçûâàåò âåðîÿò-

íîñòü ðàñïàäà K S � � ��0 íà óðîâíå 3,8�10	8 ñ îáðåçà-

íèåì Z
0 2, .

1. Lai A. et al. // Phys. Lett. 2003. V. 551. P. 7.

2. Batley R. et al. // Phys. Lett. 2003. V. 556. P. 105.
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Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ìíîæåñòâåí-

íûõ àäðîííûõ ïðîöåññîâ ïðîâåäåíî ñðàâíåíèå ðåçóëü-

òàòîâ èññëåäîâàíèÿ ðàñïàäîâ K -ìåçîíîâ, ïîëó÷åííûõ

íà óñòàíîâêå «Ãèïåðîí», ñ ñîâðåìåííûìè ìèðîâûìè

äàííûìè. Ïîêàçàíî, ÷òî îíè ñîõðàíÿþò ñâîþ àêòóàëü-

íîñòü âñëåäñòâèå èõ âûñîêîé òî÷íîñòè. Ñîñòîÿíèå ìè-

ðîâûõ äàííûõ òàêîâî, ÷òî äëÿ ðàññìîòðåííûõ ìîä

ðàñïàäà âåñüìà æåëàòåëüíî ïîëó÷åíèå íîâûõ, åùå áî-

ëåå òî÷íûõ ýêñïåðèìåíòàëüíûõ äàííûõ.

Ðóñàêîâè÷ Í. Ë., Ôëÿãèí Â. Á. // Ïèñüìà â Ý×Àß. 2003.

¹ 3[118]. C. 50.

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ÿäåðíîé ñïåê-

òðîñêîïèè è ðàäèîõèìèè ïðåäëîæåí íîâûé ìåòîä àíà-

ëèçà ôîðìû èìïóëüñîâ â íàíî- è ìèêðîñåêóíäíîì äèà-

ïàçîíå íà îñíîâå ìåòîäà çàäåðæàííûõ ñîâïàäåíèé. Ïî-

êàçàíà âîçìîæíîñòü ñòàòèñòè÷åñêîãî ñòðîáèðîâàíèÿ

èìïóëüñîâ ïðè ïèêîñåêóíäíîé öåíå êàíàëà âðåìåííîãî

àíàëèçàòîðà ñ ïîìîùüþ ñòàíäàðòíîãî ÀÖÏ íà 4096 êà-

íàëîâ è ÏÝÂÌ. Ïðè èññëåäîâàíèè ñõåì ðàñïàäà ðàäèî-

àêòèâíûõ ÿäåð äàííûé ìåòîä ïîçâîëÿåò óñòàíàâëèâàòü

ïåðåõîäû, çàñåëÿþùèå è ðàçðÿæàþùèå êîðîòêîæèâó-

ùåå ÿäåðíîå ñîñòîÿíèå, åñëè ïåðèîä ïîëóðàñïàäà ýòîãî

ñîñòîÿíèÿ ñðàâíèì ñ äëèòåëüíîñòüþ èìïóëüñà, ïîäàâàå-

ìîãî íà ýíåðãåòè÷åñêèé àíàëèç.

Áðóäàíèí Â. Á., Ìîðîçîâ Â. À., Ìîðîçîâà Í. Â. Ïðåïðèíò

ÎÈßÈ Ð13-2003-98. Äóáíà, 2003; íàïðàâëåíî â æóðíàë

«ÏÒÝ».
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sponding K S decay has not yet been observed. By using

data collected in 1999 during a 40-hour run, an upper limit

for the branching ratio BR(K S � � ��0 , Z
0 2. ) �

� � 	3 3 10 7. [2] has been obtained at 90 % confidence level,

where Z m mK
 ��
2 2

0
/ . The �PT predicts a branching ratio for

K S � � ��0 of 3.8�10	8 with the cut-off Z
0 2. .

1. Lai A. et al. // Phys. Lett. 2003. V. 551. P. 7.

2. Batley R. et al. // Phys. Lett. 2003. V. 556. P. 105.

Dzhelepov Laboratory of Nuclear Problems

Results on K -decay investigations observed at the

«Hyperon» set-up are compared with the modern world

data. It is shown that they are topical due to their high preci-

sion. The status of the world data for the considered decay

modes shows that it is highly desirable to obtain new more

precise experimental data.

Russakovich N. L., Flyagin V. B. // Part. Nucl., Lett. 2003.

No. 3[118]. P. 50.

A new method for analyzing the shape of pulses in the

nano- and microsecond range on the basis of the delayed co-

incidence method is presented and described. With the time

analyzer channel graduated to a picosecond, statistical gat-

ing of pulses with a standard 4096-channel ADC and a PC is

shown to be possible. In the investigation of decay schemes

of radioactive nuclei, this method allows transitions popu-

lating and de-exciting the short-lived state of the nucleus to

be established if the half-life of this state is comparable with

the duration of the pulse supplied for the energy analysis.
Brudanin V. B., Morozov V. A., Morozova N. V. JINR Preprint

P13-2003-98. Dubna, 2003; submitted to «Instruments and Exper-

imental Techniques».

In the framework of the D0 project the consequences of

application of new set of criteria for the improvement of a

jet energy calibration accuracy with the process

pp X� � �� jet at the Tevatron and for a reduction of

background events contribution are studied. The efficien-

cies of the used selection criteria are estimated. The features

of the «�� jet» events in the central calorimeter region of

the D0 detector (| |� �0.7) are investigated. The samples of

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR
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èì. Â. Ï. Äæåëåïîâà, 11 àïðåëÿ.

Îáùåèíñòèòóòñêèé íàó÷íûé ñåìèíàð, ïîñâÿùåííûé

90-ëåòèþ ñî äíÿ ðîæäåíèÿ Â. Ï. Äæåëåïîâà (1913–1999)

Dzhelepov Laboratory of Nuclear Problems, 11 April.

All-Institute scientific seminar dedicated to the 90th

anniversary of V. P. Dzhelepov’s birth (1913–1999)
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Â ðàìêàõ ïðîåêòà D0 èçó÷åíû ñëåäñòâèÿ ïðèìå-

íåíèÿ íîâîãî íàáîðà êðèòåðèåâ äëÿ óëó÷øåíèÿ òî÷íî-

ñòè óñòàíîâëåíèÿ ýíåðãèè ñòðóè â ïðîöåññå pp � ��
� �ñòðóÿ X íà òýâàòðîíå, à òàêæå äëÿ ñîêðàùåíèÿ âêëà-

äà ôîíîâûõ ñîáûòèé. Îöåíåíû ýôôåêòèâíîñòè èñïîëü-

çóåìûõ êðèòåðèåâ. Èññëåäîâàíû îñîáåííîñòè ñîáûòèé

«ôîòîí + ñòðóÿ» â öåíòðàëüíîé îáëàñòè äåòåêòîðà D0

(| |� �0,7). Íàáîðû ñîáûòèé «ôîòîí + ñòðóÿ», îòîáðàí-

íûå ñ êðèòåðèÿìè, èñïîëüçîâàííûìè äëÿ êàëèáðîâêè

ýíåðãèè ñòðóè, ìîãóò îáëàäàòü ñòàòèñòèêîé, äîñòàòî÷-

íîé äëÿ îïðåäåëåíèÿ ôóíêöèè ãëþîííîãî ðàñïðåäåëå-

íèÿ â ïðîòîíå â îáëàñòè 2 10 1 03� � �	 x , è ïðè çíà÷åíè-

ÿõ 1,6� � � �10 2 103 2 4Q (ÃýÂ/ñ) 2, êîòîðûå íà îäèí ïî-

ðÿäîê âûøå, ÷åì äîñòèãíóòûå â ýêñïåðèìåíòàõ íà

HERA.

Áàíäóðèí Ä. Â., Ñêà÷êîâ Í. Á. Íàïðàâëåíî â æóðíàë

«Ý×Àß».

Â íàó÷íî-ýêñïåðèìåíòàëüíîì îòäåëå ôèçèêè ïðî-

ìåæóòî÷íûõ ýíåðãèé èññëåäîâàíû ìåõàíèçìû óïðóãîãî

p 3He-ðàññåÿíèÿ íàçàä. Íàéäåíî, ÷òî òðåóãîëüíûå äèà-

ãðàììû ñ ïîäïðîöåññàìè pd � 3 0He� , pd * � 3 0He� è

p pp( ) � �3He� , ãäå d * è pp îáîçíà÷àþò ñèíãëåòíûé

äåéòðîí è äèïðîòîííóþ ïàðó â 1
0S -ñîñòîÿíèè ñîîòâåò-

ñòâåííî, äîìèíèðóþò â ñå÷åíèè ïðè 0,3–0,8 ÃýÂ, à ïðè

1–1,5 ÃýÂ èõ âêëàä ñðàâíèì ñ âêëàäîì ìåõàíèçìà ïîñëå-

äîâàòåëüíîé ïåðåäà÷è np-ïàðû. Âêëàä ñèíãëåòíûõ ïàð

d pp* � , âû÷èñëåííûõ íà îñíîâå ñïåêòàòîðíîãî ìåõà-

íèçìà ðåàêöèè p NN( ) � 3He�, óâåëè÷èâàåò ñå÷åíèå

ïðîöåññà p p3 3He He� íà ïîðÿäîê âåëè÷èíû ïî ñðàâíå-

íèþ ñ âêëàäîì äåéòðîíà.

Haidenbauer J., Uzikov Yu. N. // Phys. Lett. B. 2003. V. 562.

P. 227.

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Â ËÈÒ ïðåäëîæåí è ðàçâèâàåòñÿ íîâûé ÷èñëåííûé

ìåòîä, îñíîâàííûé íà ïðèáëèæåííîì âû÷èñëåíèè

ôóíêöèîíàëüíûõ èíòåãðàëîâ. Ýòîò ìåòîä èñïîëüçóåòñÿ

äëÿ èññëåäîâàíèÿ âðåìåííîé ýâîëþöèè îòêðûòûõ êâàí-

òîâûõ ñèñòåì, à òàêæå äëÿ ÷èñëåííîãî ðåøåíèÿ óðàâíå-

íèé â ÷àñòíûõ ïðîèçâîäíûõ.

4

the «�� jet» events, selected with the cuts used for the jet

energy calibration, may have the statistics sufficient for de-

termining the gluon distribution function of a proton in the

region of 2 10 1 03� � �	 x . and the values of Q 2 by one or-

der higher than those reached in the experiments at HERA.
Bandurin D. V., Skachkov N. B. Submitted to «Particles and

Nuclei».

The mechanism of p 3He backward elastic scattering

is studied. It is found that the triangle diagrams with the

subprocesses pd � 3 0He� , pd * � 3 0He� , and

p pp( ) � �3He� , where d * and pp denote the singlet

deuteron and diproton pair in the 1
0S state, respectively,

dominate in the cross section at 0.3–0.8 GeV, and their con-

tribution is comparable with that for a sequential transfer of

a np pair at 1–1.5 GeV. The contribution of the d pp* � , esti-

mated on the basis of the spectator mechanism of the

p NN( ) � 3He� reaction, increases the p p3 3He He� cross

section by one order of magnitude as compared to the contri-

bution of the deuteron alone.
Haidenbauer J., Uzikov Yu. N. // Phys. Lett. B. 2003. V. 562.

P. 227.

Laboratory of Information Technologies

A new numerical method based on the approximated

computation of functional integrals has been proposed and

developed at LIT. The method can be used for research in

the time evolution of open quantum systems and for the nu-

merical solving of equations in partial derivatives.

A representation of a propagator is obtained for open

quantum systems [1] in the form of a double functional inte-

gral with respect to the conditional Wiener measure. Nu-

merical methods of calculation of Wiener integrals can now

be applied to research on the time evolution of these sys-

tems. Applicability of the obtained formula as well as effi-

ciency of the used numerical method are examined. A pro-

cedure is proposed that allows one to improve the results of

numerical calculations.

An expression for the Feynman propagator is obtained

in the form of a functional integral with respect to the condi-

tional Wiener measure. Examples of numerical solution to

the Schrödinger equation and the related diffusion equation

[2] by means of computation of corresponding Wiener inte-

grals with the help of an approximate formula precise for

functional polynomials of a given degree are presented. An

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Ïîëó÷åíî âûðàæåíèå ïðîïàãàòîðà äëÿ îòêðûòûõ

êâàíòîâûõ ñèñòåì [1] â ôîðìå äâîéíîãî ôóíêöèîíàëü-

íîãî èíòåãðàëà ïî óñëîâíîé ìåðå Âèíåðà. Ýòî ïîçâîëÿåò

ïðèìåíÿòü ðàçâèòûå ðàíåå ìåòîäû ïðèáëèæåííîãî âû-

÷èñëåíèÿ èíòåãðàëîâ Âèíåðà äëÿ ÷èñëåííîãî èññëåäî-

âàíèÿ âðåìåííîé ýâîëþöèè òàêèõ ñèñòåì. Ïðèìåíè-

ìîñòü ïîëó÷åííîé ôîðìóëû, à òàêæå ýôôåêòèâíîñòü èñ-

ïîëüçóåìîãî ïðèáëèæåííîãî ìåòîäà ïðîâåðÿåòñÿ íà

íåêîòîðûõ ïðèìåðàõ. Ïðåäëîæåíà ïðîöåäóðà, ïîçâîëÿ-

þùàÿ ïîâûøàòü òî÷íîñòü âû÷èñëåíèé.

Ïîëó÷åíî âûðàæåíèå ôåéíìàíîâñêîãî ïðîïàãàòîðà

â ôîðìå ôóíêöèîíàëüíîãî èíòåãðàëà ïî óñëîâíîé ìåðå

Âèíåðà. Ïðèâåäåíû ïðèìåðû ÷èñëåííîãî ðåøåíèÿ

óðàâíåíèÿ Øðåäèíãåðà è óðàâíåíèÿ, îïèñûâàþùåãî

äèôôóçèþ [2] ñ íåêîòîðûì ðàñïðåäåëåíèåì îòðèöàòåëü-

íûõ èñòî÷íèêîâ, ïóòåì âû÷èñëåíèÿ ñîîòâåòñòâóþùèõ

èíòåãðàëîâ Âèíåðà ïî ïðèáëèæåííîé ôîðìóëå, òî÷íîé

äëÿ ôóíêöèîíàëüíûõ ìíîãî÷ëåíîâ çàäàííîé ñòåïåíè.

Äëÿ ïîâûøåíèÿ òî÷íîñòè âû÷èñëåíèé ïðåäëîæåíà èòå-

ðàöèîííàÿ ïðîöåäóðà. Îáñóæäàþòñÿ íåêîòîðûå õàðàê-

òåðíûå îñîáåííîñòè ïîäõîäà ê ÷èñëåííîìó ðåøåíèþ

óðàâíåíèé â ÷àñòíûõ ïðîèçâîäíûõ, îñíîâàííîãî íà

ïðèáëèæåííîì âû÷èñëåíèè ôóíêöèîíàëüíûõ èíòåãðà-

ëîâ.
1. Æèäêîâ Å. Ï., Ëîáàíîâ Þ. Þ., Ðóøàé Â. Ä. Ñîîáùå-

íèå ÎÈßÈ Ð11-2003-114. Äóáíà, 2003.

2. Ðóøàé Â. Ä. Ñîîáùåíèå ÎÈßÈ Ð11-2003-113. Äóáíà,

2003.

Ñîòðóäíèêàìè ËÈÒ è ËÍÔ âåäóòñÿ ðàáîòû ïî ñî-

çäàíèþ ïðîãðàìì îáðàáîòêè ñïåêòðîâ, èçìåðåííûõ íà

ñïåêòðîìåòðå ÞÌÎ (4-é êàíàë ðåàêòîðà ÈÁÐ-2).

Ïðîãðàììà SAS [1] ïîçâîëÿåò ñëîæèòü äàííûå, îò-

íîñÿùèåñÿ ê îäíîìó è òîìó æå îáðàçöó, ðàññ÷èòàòü

ôóíêöèþ ðàçðåøåíèÿ óñòàíîâêè äëÿ äàííûõ óñëîâèé
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iteration procedure that allows one to increase the calcula-

tion accuracy is proposed. Some characteristic features of

such an approach to the numerical solution of partial differ-

ential equations are discussed.

1. Zhidkov E. P., Lobanov Yu. Yu., Rushai V. D. JINR Com-

munication P11-2003-114. Dubna, 2003.

2. Rushai V. D. JINR Communication P11-2003-113. Dubna,

2003.

A computer program for processing the spectra mea-

sured with the help of the YuMO spectrometer (the 4th chan-

nel of the IBR-2 reactor) is being designed by LIT and

FLNP specialists.

The SAS program [1] is aimed to process the spectra

measured at the YuMO spectrometer (the 4th channel of

FLNP’s IBR-2 reactor). The program allows one to com-

bine the data referring to the same sample, to calculate the

spectrometer resolution function for given experiment con-

ditions, to carry out data correction on dead times of neutron

detectors, and to subtract a background substrate from de-

tector data (in two possible modes: using a neutron beam

breaker or without it), to carry out the normalization of the

obtained spectrum on standard vanadium scatterer, to sub-
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Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà.

Ó÷àñòíèêè íàó÷íîãî ñåìèíàðà ïî òåîðåòè÷åñêèì

èññëåäîâàíèÿì â îáëàñòè îáðàçîâàíèÿ òÿæåëûõ ÿäåð.

Íà ñíèìêå (ñëåâà íàïðàâî): äèðåêòîð ëàáîðàòîðèè

ïðîôåññîð Ì. Ã. Èòêèñ, íàó÷íûé ðóêîâîäèòåëü

ëàáîðàòîðèè àêàäåìèê Þ. Ö. Îãàíåñÿí è ïðîôåññîð

Ä. Æèàðäèíà (Èòàëèÿ)

Flerov Laboratory of Nuclear Reactions.

Participants of the scientific seminar on theoretical

research in heavy nuclei synthesis.

Left to right: Laboratory Director Professor M. Itkis,

Laboratory Scientific Leader Yu. Oganessian and

Professor D. Giardina (Italy)



ýêñïåðèìåíòà, ïðîâåñòè êîððåêöèþ äàííûõ íà ìåðòâûå

âðåìåíà äåòåêòîðîâ íåéòðîíîâ è âû÷åñòü èç äàííûõ äå-

òåêòîðà ôîíîâóþ ïîäëîæêó (â äâóõ âîçìîæíûõ ðåæè-

ìàõ ðàáîòû óñòàíîâêè: ñ èñïîëüçîâàíèåì ïðåðûâàòåëÿ

ïó÷êà íåéòðîíîâ èëè áåç íåãî), ïðîâåñòè íîðìèðîâàíèå

ïîëó÷åííîãî ñïåêòðà íà íåçàâèñèìûé (ñòàíäàðòíûé) âà-

íàäèåâûé ðàññåèâàòåëü, âû÷åñòü äàííûå ôîíîâîãî(ûõ)

îáðàçöà(îâ). Ïðîãðàììà îñíîâàíà íà àëãîðèòìàõ, ðàçðà-

áîòàííûõ Þ. Ì. Îñòàíåâè÷åì è Â. Þ. Áåççàáîòíîâûì.

Ïðîãðàììà FITTER [2] ïðåäíàçíà÷åíà äëÿ ôèòèðî-

âàíèÿ ýêñïåðèìåíòàëüíûõ äàííûõ çàäàííîé ìíîãîïàðà-

ìåòðè÷åñêîé ôóíêöèåé. Ìåòîä ôèòèðîâàíèÿ çàêëþ÷àåò-

ñÿ â ìèíèìèçàöèè ôóíêöèè � � . Äîïîëíèòåëüíî ìîæíî

èñïîëüçîâàòü ðîáàñòíûé ìåòîä ôèòèðîâàíèÿ. Ïðîãðàì-

ìà FITTER ñîçäàíà äëÿ àíàëèçà äàííûõ ìàëîóãëîâîãî

ðàññåÿíèÿ íåéòðîíîâ. Â íåé ðåàëèçîâàíû ñîîòâåòñòâóþ-

ùèå òåîðåòè÷åñêèå ìîäåëè. Äëÿ áîëåå øèðîêîé ïðèìå-

íèìîñòè äîáàâëåíû òàêæå íåêîòîðûå îáùåïðèíÿòûå

ìîäåëè (ãàóññèàí è ïîëèíîìû).

1. Ñîëîâüåâ À. Ã. è äð. Ñîîáùåíèå ÎÈßÈ Ð10-2003-86.

Äóáíà, 2003.

2. Soloviev A. G. et al. JINR Communication E10-2003-36.

Dubna, 2003.

Âûøåë â ñâåò íîâûé «Èíôîðìàöèîííûé áþëëåòåíü

ËÈÒ» (¹ 2[43]). Áþëëåòåíü íå ÿâëÿåòñÿ ïåðèîäè÷åñêèì

èçäàíèåì è âûïóñêàåòñÿ ËÈÒ ïî ìåðå íåîáõîäèìîñòè

ñîîáùåíèÿ ñâåäåíèé î ðàçâèòèè öåíòðàëüíîãî èíôîð-

ìàöèîííî-âû÷èñëèòåëüíîãî êîìïëåêñà (ÖÈÂÊ) ÎÈßÈ,

áàçîâîé ëîêàëüíîé ñåòè ÎÈßÈ è åå âíåøíèõ êàíàëîâ

ñâÿçè, î ðåçóëüòàòàõ ðàçðàáîòîê â îáëàñòè ïðèìåíåíèÿ

èíôîðìàöèîííûõ òåõíîëîãèé, ìåòîäîâ âû÷èñëèòåëü-

íîé ôèçèêè è ïðîãðàììíîãî îáåñïå÷åíèÿ.

Äàííûé âûïóñê «Èíôîðìàöèîííîãî áþëëåòåíÿ

ËÈÒ» îðèåíòèðîâàí íà ïîëüçîâàòåëåé ÖÈÂÊ è â îñíîâ-

íîì ñîäåðæèò èíôîðìàöèþ, ñâÿçàííóþ ñ ìîäèôèêàöèÿ-

ìè ýòîãî êîìïëåêñà, ïðîâåäåííûìè â ËÈÒ ÎÈßÈ â

2002 ã. è ïåðâîì êâàðòàëå 2003 ã.

Ïðè÷èíû ýòèõ ìîäèôèêàöèé:

à) íåîáõîäèìîñòü âûâîäà èç ýêñïëóàòàöèè óñòàðåâ-

øåé òåõíèêè òèïà CONVEX-220;

á) ïîòðåáíîñòü â ñîâðåìåííûõ øèðîêî ïðèìåíÿå-

ìûõ ñðåäñòâàõ òèïà PC/Linux-êëàñòåðîâ îáùåãî è ñïå-

öèàëèçèðîâàííîãî íàçíà÷åíèÿ.

Â 2000 ã. óæå áûë ñäåëàí ïåðâûé øàã ê âíåäðåíèþ

ïîäîáíûõ ñðåäñòâ â ËÈÒ ÎÈßÈ, êîãäà áûëà ââåäåíà â

ýêñïëóàòàöèþ ñïåöèàëèçèðîâàííàÿ PC-ôåðìà (êëàñòåð)

äëÿ çàäà÷ ïîëüçîâàòåëåé èç ñîñòàâà êîëëàáîðàöèé

ÎÈßÈ ñ ÖÅÐÍ (ñì. «Èíôîðìàöèîííûé áþëëåòåíü
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tract background sample data. The software is based on

the algorithms developed by Yu. M. Ostanevich and

V. Yu. Bezzabotnov.

The FITTER program [2] is aimed to fit a chosen theo-

retical multiparameter function through a set of data points.

The method of fitting is � � minimization. Moreover, the ro-

bust fitting method can be applied in FITTER. FITTER was

designed to be used for a small-angle neutron scattering data

analysis. Respective theoretical models are implemented

here. Some commonly used models (Gaussian and polyno-

mials) are also implemented for wider applicability.
1. Soloviev A. G. et al. JINR Communication P10-2003-86.

Dubna, 2003.

2. Soloviev A. G. et al. JINR Communication E10-2003-36.

Dubna, 2003.

A new «LIT News Bulletin», No. 2[43], has been is-

sued. The bulletin is not a periodical publication, and LIT

produces it as new information becomes available on the de-

velopment of the JINR central computer complex (CCC),

the JINR local network and its external data links, results of

developments in the area of application of information tech-

nologies, methods of computational physics and software.

The fresh issue of the «LIT News Bulletin» is oriented

to the CCC users and mainly contains information related to

modifications of this complex conducted at LIT in 2002 and

in the first quarter of 2003.

These modifications were caused by

à) necessity of removing from service the out-of-date

machines of CONVEX-220 type;

b) need for modern widely applicable resources of

common-use and special-purpose PC/Linux-clusters.

In 2000, a first step to implementation of such

resources was made at LIT, when a specialized PC-farm

(cluster) was put into operation for the tasks of the users

from JINR–CERN collaborations (see the «LIT News

Bulletin» No. 1[42]. Dubna. 2001. P. 31–35; the elec-

tronic version of bulletin No.1[42] is accessible at:

http://lit.jinr.ru/Inf_Bul_1/).

A complete present-day configuration of the JINR

CCC at LIT can be found at the JINR main server in section:

http://www.jinr.ru/unixinfo/. It contains information on the

installations preserved in CCC (SPP-2000, DEC Alpha
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ËÈÒ» ¹ 1[42] (Äóáíà, 2001. Ñ. 31–35), ýëåêòðîí-

íàÿ âåðñèÿ êîòîðîãî äîñòóïíà ïî àäðåñó:

http://lit.jinr.ru/Inf_Bul_1/).

Ïîëíàÿ ñåãîäíÿøíÿÿ êîíôèãóðàöèÿ ÖÈÂÊ ÎÈßÈ â

ËÈÒ ïðèâåäåíà íà áàçîâîì ñåðâåðå ÎÈßÈ â ðàçäåëå:

http://www.jinr.ru/unixinfo/. Îí ñîäåðæèò èíôîðìàöèþ è

ïî óñòàíîâêàì, ñîõðàíåííûì â ñîñòàâå ÖÈÂÊ

(SPP-2000, DEC Alpha 2100-4/233, VAX-8800, HP- è

SUN-ñåðâåðû), è ïî òîìó ðàñøèðåíèþ, êîòîðîìó ïîñâÿ-

ùåí äàííûé âûïóñê «Èíôîðìàöèîííîãî áþëëåòåíÿ»

(÷åòûðåõóðîâíåâîìó áàçîâîìó PC/Linux-êëàñòåðó).

Â áþëëåòåíå îáðàùàåòñÿ âíèìàíèå è íà òå èçìå-

íåíèÿ, êîòîðûå ñâÿçàíû ñ âûâîäîì èç ýêñïëóàòàöèè

CONVEX-220 (ïî÷òîâûé ñåðâåð è äð.).

Ñ ïîëíîé ýëåêòðîííîé âåðñèåé «Èíôîðìàöèîííîãî

áþëëåòåíÿ ËÈÒ» ¹ 2[43] ìîæíî îçíàêîìèòüñÿ íà ñàéòå:

http://lit.jinr.ru/Inf_Bul_2.

Â. Ï. Øèðèêîâ

Òðàäèöèîííûé äâóõäíåâíûé ñåìèíàð ïî êîìïüþ-

òåðíîé àëãåáðå ñîñòîÿëñÿ â Äóáíå 13–14 ìàÿ. Ýòî ñåäü-

ìîé èç ñåðèè ñîâìåñòíûõ ñåìèíàðîâ, åæåãîäíî ïðîâî-

äèìûõ ËÈÒ ÎÈßÈ íà áàçå ÓÍÖ, ôàêóëüòåòîì ÂÌÊ

ÌÃÓ è ÍÈÈßÔ ÌÃÓ.

Öåëü ñåìèíàðîâ — îòðàçèòü ñîâðåìåííîå ñîñòîÿ-

íèå êîìïüþòåðíîé àëãåáðû è îáåñïå÷èòü còèìóëèðóþ-

ùóþ ñðåäó äëÿ äèñêóññèé î íîâûõ íàïðàâëåíèÿõ åå ðàç-

âèòèÿ. Ó÷àñòíèêè ñåìèíàðà èç Ìîñêâû, Ñàíêò-Ïåòåð-

áóðãà, Ñàìàðû, Òàìáîâà è Äóáíû ïðåäñòàâèëè

21 äîêëàä. Îñíîâíûå òåìû — àëãîðèòìû è ñèñòåìû

êîìïüþòåðíîé àëãåáðû, ïàêåòû ðàñøèðåíèÿ ÿçûêîâ äëÿ

ñèìâîëüíûõ âû÷èñëåíèé, ïðèëîæåíèÿ â ìàòåìàòèêå è

ôèçèêå.

Çàñåäàíèÿ ñåìèíàðà âûçûâàþò óñòîé÷èâûé èíòåðåñ

ó ñòóäåíòîâ è àñïèðàíòîâ ÌÃÓ è ÓÍÖ ÎÈßÈ, ñ ýíòóçè-

àçìîì îñâàèâàþùèõ êîìïüþòåðíóþ àëãåáðó êàê ñîâðå-

ìåííûé èññëåäîâàòåëüñêèé àïïàðàò. Ìîëîäûå ôèçèêè è

ìàòåìàòèêè ó÷àñòâóþò â ñåìèíàðå ñíà÷àëà êàê ñëóøàòå-

ëè, à âïîñëåäñòâèè ïðåäñòàâëÿþò äîêëàäû ïî àêòóàëü-

íîé íàó÷íîé òåìàòèêå.

À. À. Áîãîëþáñêàÿ, Â. À. Ðîñòîâöåâ

Îòäåëåíèå ðàäèàöèîííûõ
è ðàäèîáèîëîãè÷åñêèõ èññëåäîâàíèé

Â ëåòíåì ñåàíñå íóêëîòðîíà áûëè ïðîâåäåíû ïåð-

âûå ìåòîäè÷åñêèå ýêñïåðèìåíòû ÎÐÐÈ íà ïó÷êàõ ÿäåð

Fe è Ar c ýíåðãèÿìè 1,25 è 1,0 ÃýÂ/íóêëîí ïî ãðàäóèðîâ-
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2100-4/233, VAX-8800, HP and SUN-servers) and conse-

quently on the extension which the new issue of the «LIT

News Bulletin» is devoted to (four-level main PC/Linux-

cluster).

In the bulletin, attention is also focused on the changes

connected with removing from service the CONVEX-220

machine (mail server, etc.).

The full electronic version of the «LIT News Bul-

letin» No. 2[43] is available on the LIT site at:

http://lit.jinr.ru/Inf_Bul_2.

V. P. Shirikov

A traditional two-day Workshop on Computer Algebra

was held in Dubna on 13–14 May. It is the seventh in a series

of joint seminars annually conducted by JINR’s LIT on the

UC basis, MSU’s Faculty of Computational Mathematics

and Cybernetics and SRINP MSU. The purpose of the work-

shops is to consider the modern state of computer algebra

and to provide a stimulating environment for discussion on

new trends of its development. The workshop participants

from Moscow, St. Petersburg, Samara, Tambov and Dubna

delivered 21 reports. The main topics of the presentations

were algorithms and systems of computer algebra, language

extension packages for symbolic computations, applica-

tions in mathematics and physics.

Such meetings call steady interest among students and

postgraduate students of MSU and JINR UC. They learn

with enthusiasm Computer Algebra as a modern research

apparatus. Young physicists and mathematicians take part

in the seminar first as students, then they represent their re-

ports on the urgent scientific subjects.

A. A. Bogolubskaya, V. A. Rostovtsev

Division of Radiation
and Radiobiological Research

The first DRRR methodical experiments were carried

out during the summer run of the Nuclotron with Fe and Ar

ions at energies of 1.25 and 1.0 GeV/nucleon, accordingly.

The calibration of the beam dosimetry system was done for

the future radiobiological irradiation. The new modes of the

Nuclotron operation allow the extending of the range of a
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êå ñèñòåìû ïó÷êîâîé äîçèìåòðèè äëÿ ðàäèîáèîëîãè÷å-

ñêèõ îáëó÷åíèé. Íîâûå ðåæèìû ðàáîòû íóêëîòðîíà ïî-

çâîëÿò ðàñøèðèòü äèàïàçîí ëèíåéíûõ ïåðåäà÷ ýíåðãèè

ðåëÿòèâèñòñêèõ ÿäåð â ðàäèîáèîëîãè÷åñêèõ ýêñïåðè-

ìåíòàõ îò 0,2 (ïðîòîíû) äî 200 êýÂ/ìêì (ÿäðà Fe). Ïî-

ìèìî ýòîãî áûëè âûïîëíåíû îáëó÷åíèÿ àêòèâàöèîííûõ

è òðåêîâûõ äåòåêòîðîâ ñ öåëüþ èññëåäîâàíèÿ èõ îòêëè-

êà â ïó÷êàõ âûñîêîýíåðãåòè÷íûõ òÿæåëûõ ÿäåð.

Îöåíêà áèîëîãè÷åñêîãî äåéñòâèÿ ìàëûõ äîç èîíè-

çèðóþùåãî èçëó÷åíèÿ ÿâëÿåòñÿ íåîáõîäèìûì óñëîâèåì

äëÿ ïðîãíîçèðîâàíèÿ ãåíåòè÷åñêîãî è êàíöåðîãåííîãî

ðèñêà îáëó÷åíèÿ è óñòàíîâëåíèÿ íîðì ðàäèàöèîííîé

áåçîïàñíîñòè. Èññëåäîâàíèÿ äåéñòâèÿ ìàëûõ äîç èçëó-

÷åíèÿ íà êëåòêè ìëåêîïèòàþùèõ è ÷åëîâåêà — îäíî èç

îñíîâíûõ íàïðàâëåíèé â íàó÷íîé ïðîãðàììå ÎÐÐÈ.

Èíäóêöèÿ õðîìîñîìíûõ ïîâðåæäåíèé ìàëûìè äî-

çàìè �-èçëó÷åíèÿ 60Ñî è ðåíòãåíîâñêèõ ëó÷åé â ëèìôî-

öèòàõ ïåðèôåðè÷åñêîé êðîâè ÷åëîâåêà èçó÷àëàñü ñ èñ-

ïîëüçîâàíèåì ðàçëè÷íûõ öèòîãåíåòè÷åñêèõ ìåòîäîâ

[1]. Èçîëèðîâàííûå ëèìôîöèòû îáëó÷àëè â äîçàõ

0,01–1,0 Ãð, ñòèìóëèðîâàëè ôèòîãåìàããëþòèíèíîì è

àíàëèçèðîâàëè õðîìîñîìíûå íàðóøåíèÿ ÷åðåç 48 ÷ ïî-

ñëå îáëó÷åíèÿ ìåòàôàçíûì ìåòîäîì, ÷åðåç 49 ÷ — àíà-

ôàçíûì ìåòîäîì, ÷åðåç 58 ÷ — èñïîëüçóÿ

ìèêðîÿäåðíûé òåñò ñ öèòîõàëàçèíîì Á. Ìèêðîÿäðà àíà-

ëèçèðîâàëè ÷åðåç 48 ÷ íà ïðåïàðàòàõ ìåòàôàçíîãî ìåòî-

äà áåç öèòîõàëàçèíà Á.

Íåñìîòðÿ íà êîëè÷åñòâåííûå ðàçëè÷èÿ ÷àñòîòû

õðîìîñîìíûõ íàðóøåíèé, âûÿâëÿåìîé ðàçíûìè ìåòî-

äàìè, âñå îíè îòðàæàþò ñëîæíûé íåëèíåéíûé õàðàêòåð

çàâèñèìîñòè ýôôåêòà îò äîçû. Ïðè äîçàõ 0,01–0,05 Ãð

êëåòêè ïðîÿâëÿþò ìàêñèìàëüíóþ ðàäèî÷óâñòâèòåëü-

íîñòü. Â äèàïàçîíå 0,05–0,5 Ãð èìååò ìåñòî äîçîíåçàâè-

ñèìûé ó÷àñòîê. Ïðè 0,5–1 Ãð çàâèñèìîñòü äîçà–ýôôåêò

ïðèîáðåòàåò ëèíåéíûé õàðàêòåð, ïðè ýòîì êëåòêè ïðî-

ÿâëÿþò ïîâûøåííóþ ðàäèîðåçèñòåíòíîñòü — íàêëîí

êðèâîé óìåíüøàåòñÿ ïî ñðàâíåíèþ ñ ïåðâîíà÷àëüíûì â

íåñêîëüêî ðàç (5–10 ïî ðàçëè÷íûì êðèòåðèÿì). Ïîëó-

÷åííûå äàííûå ñâèäåòåëüñòâóþò î íåïðàâîìî÷íîñòè

îöåíêè ðèñêà ìàëûõ äîç îáëó÷åíèÿ ïóòåì ëèíåéíîé ýêñ-

òðàïîëÿöèè ñ ýôôåêòîâ âûñîêèõ äîç èç-çà íåäîîöåíêè

ýôôåêòèâíîñòè ìàëûõ äîç, à òàêæå î íåâîçìîæíîñòè

áèîäîçèìåòðèè ïðè äîçàõ íèæå 0,5 Ãð.

1. Øìàêîâà Í. Ë. è äð. Ïðåïðèíò ÎÈßÈ Ð19-2003-20.

Äóáíà, 2003.
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linear energy transfer of relativistic nuclei in radiobiological

experiments from 0.2 (protons) to 200 keV/�m (Fe nuclei).

Besides, exposures of activation detectors and solid track

detectors were carried out to study their responses to

high-energy heavy ions.

The estimation of biological action of low doses of ion-

izing radiation is necessary for genetic and carcinogenic risk

prognosis of irradiation. It is also important for determina-

tion of radiation protection standards. The investigations of

the low-dose radiation action on mammalian and human

cells are one of the main fields of the DRRR scientific pro-

gramme.

The chromosome damage induced by low doses of �-ir-

radiation 60Co and X-rays in peripheral blood lymphocytes

has been studied using different cytogenetic assays [1]. Iso-

lated lymphocytes were exposed to doses of 0.01–1.0 Gy,

stimulated by PHA, and analyzed for chromosome aberra-

tions within 48 h after irradiation by the metaphase method,

within 49 h by the anaphase method, within 58 h by mi-

cronucleus assay with cytoñhalasin B. Micronuclei were

counted within 48 h on the slides prepared for the

metaphase analysis without cytochalasin B. Despite the

quantitative differences in the amount of chromosome dam-

age revealed by different methods, all of them have demon-

strated complex nonlinear dose dependence of the frequen-

cy of aberrant cells and aberrations. In the dose range

0.01–0.05 Gy the cells have shown the highest radiosensi-

tivity; at 0.05–0.5 Gy the dose-independent induction of

chromosome damage has been revealed. At doses of

0.5–1.0 Gy the dose–effect curves have become linear with

the decreased slope compared to the initial one (by a factor

of 5 to 10, for different criteria), reflecting higher radioresis-

tance of cells. These data confirm the idea that the direct lin-

ear extrapolation of high-dose effect to low-dose range —

the procedure routinely used to estimate genetic risk of

low-dose irradiation — is incorrect and leads to underesti-

mation of chromosome damage produced by low radiation

doses. Similarly, the biodosimetry at doses below 0.5 Gy is

not reliable.

1. Shmakova N. L. et al. JINR Preprint P19-2003-20. Dubna,

2003.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Ó÷åáíî-íàó÷íûé öåíòð

10 èþíÿ â Ó÷åáíî-íàó÷íîì öåíòðå ñîñòîÿëàñü çà-

ùèòà ìàãèñòåðñêèõ äèññåðòàöèé ñòóäåíòîâ VI êóðñà

Ìîñêîâñêîãî ôèçèêî-òåõíè÷åñêîãî èíñòèòóòà (ôàêóëü-

òåò îáùåé è ïðèêëàäíîé ôèçèêè), çàêîí÷èâøèõ êàôåäðó

ôèçèêè âçàèìîäåéñòâèÿ ÷àñòèö âûñîêèõ ýíåðãèé ÓÍÖ

ÎÈßÈ: À. Â. Àíäðååâ «Ïîëÿðèçàöèîííûå ýôôåêòû â

äâîéíûõ ÿäåðíûõ ñèñòåìàõ» (íàó÷íûé ðóêîâîäèòåëü

êàíä. ôèç.-ìàò. íàóê Í. Â. Àíòîíåíêî); Ñ. Ñ. Âàâðèíîâè÷

«Ðåêîíñòðóêöèÿ ïåðâè÷íîãî âçàèìîäåéñòâèÿ â òÿæåëî-

èîííûõ ñîáûòèÿõ íà óñòàíîâêå CMS» (íàó÷íûé ðóêîâî-

äèòåëü êàíä. ôèç.-ìàò. íàóê Î. Ë. Êîäîëîâà); À. Â. Ãóñü-

êîâ «Îïðåäåëåíèå ãåîìåòðè÷åñêèõ ïîçèöèé êîîðäèíàò-

íûõ ïðîâîëî÷íûõ äåòåêòîðîâ â ýêñïåðèìåíòå HARP»

(íàó÷íûé ðóêîâîäèòåëü êàíä. ôèç.-ìàò. íàóê Ã. À. Øåë-

êîâ); Ä. Ä. Åìåëüÿíîâ «Îöåíêà ñå÷åíèÿ èíêëþçèâíîãî

ðîæäåíèÿ áàðèîíà � C
� â ýêñïåðèìåíòå ÝÊÑ×ÀÐÌ» (íà-

ó÷íûé ðóêîâîäèòåëü êàíä. ôèç.-ìàò. íàóê Ä. Ò. Ìàäèãî-

æèí); Ê. Â. Íèêîëàåâ «Ìîäåëèðîâàíèå ïðîöåññîâ ðî-

æäåíèÿ, ðàñïàäà è èäåíòèôèêàöèè áîçîíà Õèããñà íà

óñòàíîâêå ATLAS» (íàó÷íûé ðóêîâîäèòåëü êàíä.

ôèç.-ìàò. íàóê Ã. À. Øåëêîâ); Ñ. Â. Òàòàðèíîâ «Ðàçðà-

áîòêà è ñîçäàíèå íà áàçå ìèêðîêîìïüþòåðà ïðåöèçèîí-

íîé àâòîìàòèçèðîâàííîé ñèñòåìû òåñòèðîâàíèÿ ãàçî-

âûõ äåòåêòîðîâ íà ãåðìåòè÷íîñòü (Àïïàðàòíàÿ è ïðî-

ãðàììíàÿ ÷àñòè)» (íàó÷íûé ðóêîâîäèòåëü êàíä.

ôèç.-ìàò. íàóê Ã. À. Øåëêîâ).

Âñå ñòóäåíòû ïîëó÷èëè çà ñâîè ðàáîòû îòëè÷íûå

îöåíêè.
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University Centre

On 10 June, a number of sixth-year students of the Fac-

ulty of General and Applied Physics of the Moscow Institute

of Physics and Technology, who completed their study pro-

grammes at the Department of High-Energy Particle Inter-

action Physics, the JINR University Centre (the UC), de-

fended their Master theses at the UC. The following theses

have been defended: A. V. Andreyev, «Polarisation Effects

in Double Nuclear Systems» (supervised by N. V. Anto-

nenko, Cand. Phys.–Math.); S. S. Vavrinovich, «Recon-

struction of Initial Interaction in the Heavy-Ion Events at

the CMS Installation» (supervised by O. L. Kodolova,

Cand. Phys.–Math.); A. V. Guskov, «Evaluation of the

Geometric Positions of the Coordinate-Sensitive String

Detectors in the HARP Experiment» (supervised by

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ó÷åáíî-íàó÷íûé öåíòð ÎÈßÈ. Ñòóäåíòû ñ ïðåïîäàâàòåëÿìè êàôåäðû ôèçèêè âçàèìîäåéñòâèÿ ÷àñòèö

ïîñëå çàùèòû ìàãèñòåðñêèõ äèïëîìîâ

JINR University Centre. Students in the company of the teachers from the chair

of particle interaction physics after having defended the Master diplomas



Ñ 19 ïî 30 èþíÿ â ã. Ïîçíàíü (Ïîëüøà) ïðîõîäèëà

2-ÿ Ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ øêîëà «ßäåðíî-ôèçè-

÷åñêèå ìåòîäû è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå»,

îñíîâíîé öåëüþ ïðîâåäåíèÿ êîòîðîé ÿâëÿëîñü îçíàêî-

ìëåíèå ñòóäåíòîâ è àñïèðàíòîâ ñ ïîñëåäíèìè äîñòèæå-

íèÿìè è ñîâðåìåííûìè ïðîáëåìàìè ïðèêëàäíîé ìåäè-

öèíñêîé ôèçèêè.

Â ðàáîòå øêîëû ó÷àñòâîâàëè ñëóøàòåëè èç ðîññèé-

ñêèõ âóçîâ, â òîì ÷èñëå ñòóäåíòû è àñïèðàíòû ÌÃÓ,

ÌÈÔÈ, è âóçîâ Ïîëüøè, Ðóìûíèè, Ñëîâàêèè, Ôðàí-

öèè, ×åõèè, âñåãî 55 ÷åëîâåê. Òðàäèöèîííî ïðîâîäèìûå

ñòóäåí÷åñêèå ñåññèè âêëþ÷àëè 31 ðàáîòó ïî òåìàòèêå

øêîëû. Ñðåäè ñëóøàòåëåé áûëè ñòóäåíòû è àñïèðàíòû

ÓÍÖ ÎÈßÈ.

Ñòóäåíòû, àêòèâíî ó÷àñòâîâàâøèå â ðàáîòå øêîëû,

ïîëó÷èëè ñîîòâåòñòâóþùèå ñåðòèôèêàòû.

Íà îôèöèàëüíîì îòêðûòèè øêîëû ó÷àñòíèêîâ ïðè-

âåòñòâîâàë À. Í. ßêîâåíêî — êîíñóë ÐÔ â ã. Ïîçíàíü.
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G. A. Shelkov, Cand. Phys.–Math.); D. D. Yemelyanov,

«Estimate of the � C
� -Baryon Inclusive Production

Cross-Section in the EXCHARM Experiment» (supervised

by D. T. Madigozhin, Cand. Phys.–Math.); K. V. Nikolayev,

«Modelling the Higgs Boson Production, Decay, and Identi-

fication at the ATLAS Installation» (supervised by

G. A. Shelkov, Cand. Phys.–Math.); and S. V. Tatarinov,

«Design and Microcomputer-Based Creation of an Auto-

mated Precision System of the Air-Tightness Tests of Gas

Detectors: Hardware and Software» (supervised by

G. A. Shelkov, Cand. Phys.–Math.).

All the theses have received the highest grade.

On 19–30 June, in Poznan, Poland, took place the Sec-

ond International Student School on Nuclear Physics Meth-

ods and Accelerators in Biology and Medicine. The main

aim of the School was to acquaint students and postgradu-

ates with the latest achievements and modern problems of

applied medical physics.

The audience consisted of students and postgraduates

of Russian higher education institutions, including Moscow

State University and Moscow Engineering Physics Insti-

tute, and higher education institutions of the Czech Repub-

lic, France, Poland, Romania, and Slovakia — 55 people al-

together. The audience included students and postgraduates

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ïîçíàíü (Ïîëüøà), 19–30 èþíÿ. Ó÷àñòíèêè 2-é Ìåæäóíàðîäíîé ñòóäåí÷åñêîé øêîëû

«ßäåðíî-ôèçè÷åñêèå ìåòîäû è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå»

Poznan (Poland), 19–30 June. Participants of the Second International Student School on

Nuclear Physics Methods and Accelerators in Biology and Medicine



Ñ âñòóïèòåëüíîé ëåêöèåé âûñòóïèë ïîëíîìî÷íûé ïðåä-

ñòàâèòåëü ïðàâèòåëüñòâà Ïîëüøè â ÎÈßÈ àêàäåìèê

À. Õðûíêåâè÷.

Ïðåïîäàâàòåëÿìè øêîëû áûëè ñïåöèàëèñòû

ÎÈßÈ, Ðîññèè, Ïîëüøè, ×åõèè. Ñ ëåêöèÿìè âûñòóïèëè

ïðîôåññîðà: Â. Å. Àëåéíèêîâ, Ñ. Ï. Èâàíîâà, Å. È. Ëó-

÷èí, Ã. Â. Ìèöèí, Í. À. Ðóñàêîâè÷ (ÎÈßÈ), Ì. Êðîïà-

÷åê (×åõèÿ), ß. Áðàçèåâè÷, À. Äîáåê, Ç. Äóíàéñêè,

Ð. Êæèìèíèåâñêè, Ï. Êóêîëîâè÷, Þ. Ìàëèöêè, Ð. Íà-

ñêðåíñêè, Ç. Øåôëèíñêè, Å. Ø÷åñíèÿê (Ïîëüøà). Îá èñ-

ñëåäîâàíèÿõ, âåäóùèõñÿ â Ôèçè÷åñêîì èíñòèòóòå ÐÀÍ,

ðàññêàçàë ÷ëåí-êîððåñïîíäåíò ÐÀÍ ïðîôåññîð

À. Í. Ëåáåäåâ.

16–19 àïðåëÿ Ó÷åáíî-íàó÷íûé öåíòð ÎÈßÈ è Ìå-

æäóíàðîäíûé óíèâåðñèòåò ïðèðîäû, îáùåñòâà è ÷åëî-

âåêà «Äóáíà» ïðîâåëè ñîâìåñòíóþ íàó÷íóþ êîíôåðåí-

öèþ ñòóäåíòîâ è àñïèðàíòîâ. Â ðàáîòå ñåêöèè «Ôèçèêà»

àêòèâíîå ó÷àñòèå ïðèíÿëè ñòóäåíòû ÓÍÖ, ïîëó÷èâøèå

ïî÷åòíûå ãðàìîòû è öåííûå ïîäàðêè. Ïî ðåçóëüòàòàì

êîíôåðåíöèè ïëàíèðóåòñÿ èçäàíèå äîêëàäîâ ó÷àñòíè-

êîâ.

Ëåêöèè ïðîôåññîðà Ã. Ñòðàòàíà (Áóõàðåñòñêèé óíè-

âåðñèòåò) «Èçáðàííûå âîïðîñû èñòîðèè ôèçèêè», ïðî-

÷èòàííûå â Ó÷åáíî-íàó÷íîì öåíòðå â ðàìêàõ ëåêöèîí-

íîãî öèêëà «Ñîâðåìåííûå ïðîáëåìû åñòåñòâîçíàíèÿ»,

îïóáëèêîâàíû èçäàòåëüñêèì îòäåëîì ÎÈßÈ. Îíè èçäà-

íû êàê ó÷åáíîå ïîñîáèå ÓÍÖ ÎÈßÈ.
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of the JINR UC. At the student sessions, which are a tradi-

tional part of the UC schools, 31 reports were presented.

The active participants of the School have received spe-

cial certificates.

At the School official opening, the participants were

welcomed by the Russian Federation Consul General in

Poznan Mr A. N. Yakovenko. The introductory lecture was

given by the Plenipotentiary of Poland to JINR

Academician A. Chrynkiewicz.

The School’s lecturer staff included specialists from

JINR, the Czech Republic, Poland, and Russia. The lectures

were given by Professors V. Ye. Aleinikov, S. P. Ivanova,

Ye. I. Luchin, G. V. Mitsyn, N. A. Russakovich (JINR);

M. Kropacek (the Czech Republic); J. Brazijewicz,

A. Dobek, Z. Dunajski, R. Krzyminiewski, P. Kukolowicz,

J. Malicki, R. Naskreski, Z. Szeflinski, and J. Szcziesniak

(Poland). Professor A. N. Lebedev, Corresponding Member

of the Russian Academy of Sciences (RAS), spoke about re-

search carried out at the RAS Physics Institute.

Within the cycle of its summer student schools, the UC

is preparing the Second International Student School on

Neutrino Physics in Memory of Bruno Pontecorvo (7–18

September, Alushta, Ukraine).

On 16–19 April, the UC and Dubna International Uni-

versity for Nature, Society, and Man held a joint scientific

conference for students and postgraduates. The UC students

actively participated in the physics section and were award-

ed special certificates and prizes. The publication of the

conference proceedings is planned.

The JINR Publishing Department has issued lectures

by Professor G. Stratan (Bucharest University) «Selected

Issues of the History of Physics». The lectures were given at

the UC within the framework of the lecture cycle «Modern

Problems of Natural Sciences». The publication has been

performed as a UC textbook.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Å. Ä. Äîíåö

Ôåíîìåí ýëåêòðîííîé ñòðóíû:
îáíàðóæåíèå, èññëåäîâàíèå, ïðèìåíåíèå

Â òå÷åíèå íåñêîëüêèõ ïîñëåäíèõ ëåò â Ëàáîðàòîðèè

âûñîêèõ ýíåðãèé âåäóòñÿ ýêñïåðèìåíòàëüíûå è òåîðå-

òè÷åñêèå èññëåäîâàíèÿ ò. í. îòðàæàòåëüíîãî ðåæèìà ðà-

áîòû êðèîãåííûõ ýëåêòðîííî-ëó÷åâûõ èîíèçàòîðîâ. Â

îáû÷íîì ïó÷êîâîì ðåæèìå òàêèå èîíèçàòîðû èñïîëüçó-

þòñÿ äëÿ ïîëó÷åíèÿ âûñîêîçàðÿäíûõ èîíîâ (â ïðåäå-

ëå — ãîëûõ ÿäåð òÿæåëûõ ýëåìåíòîâ). Â ýòèõ èîíèçàòî-

ðàõ ïëîòíûå ýëåêòðîííûå ïó÷êè äîñòàòî÷íî áîëüøîé

äëèíû (~ 1 ì) ñ äèàìåòðîì îêîëî 1 ìì óäåðæèâàþòñÿ

ñèëüíûì ïðîäîëüíûì ìàãíèòíûì ïîëåì ñâåðõïðîâîäÿ-

ùåãî ñîëåíîèäà. Â ñâîþ î÷åðåäü, ïðîñòðàíñòâåííûé çà-

ðÿä ýëåêòðîííîãî ïó÷êà óäåðæèâàåò ââåäåííûå â íåãî

íèçêîçàðÿäíûå èîíû â òå÷åíèå, â ïðèíöèïå, ëþáîãî

âðåìåíè, íåîáõîäèìîãî èì äëÿ äîñòèæåíèÿ ëþáîé çà-

äàííîé çàðÿäíîñòè çà ñ÷åò èîíèçàöèè óäàðîì ïó÷êîâûõ

ýëåêòðîíîâ. Ïîñëå ÷åãî ïîëó÷åííûå èîíû ìîãóò áûòü

âûâåäåíû èç èîíèçàòîðà è ïðèìåíåíû â óñêîðèòåëÿõ ÷à-

ñòèö èëè â àòîìíî-ôèçè÷åñêèõ èññëåäîâàíèÿõ.

Îòðàæàòåëüíûé ðåæèì ðåàëèçóåòñÿ çà ñ÷åò ïðèìå-

íåíèÿ â êðèîãåííîì èîíèçàòîðå ýëåêòðîííîé ïóøêè è

îòðàæàòåëÿ ýëåêòðîíîâ, ñïåöèàëüíî ñêîíñòðóèðîâàí-

íûõ òàêèì îáðàçîì, ÷òî ýëåêòðîíû ïîñëå ïðîõîæäåíèÿ

÷åðåç èîíèçàòîð íå âûñàæèâàþòñÿ íà êîëëåêòîð, à îòðà-

æàþòñÿ îáðàòíî â íàïðàâëåíèè ýìèòòåðà, ïðè ïðèáëè-

æåíèè ê êîòîðîìó âíîâü îòðàæàþòñÿ çà ñ÷åò ïåðåêà÷êè

÷àñòè ïðîäîëüíîé ñêîðîñòè â ïîïåðå÷íóþ. Òàêèì îáðà-

çîì, â ïðîñòðàíñòâå äðåéôà èîíèçàòîðà ïðîèñõîäèò íà-

êîïëåíèå ýëåêòðîíîâ. Íàêîïëåííûå ýëåêòðîíû, ïîäîá-

íî ýëåêòðîíàì ïó÷êà, òàêæå ìîãóò áûòü èñïîëüçîâàíû

äëÿ ïîëó÷åíèÿ âûñîêîçàðÿäíûõ èîíîâ.

Èíòåðåñ ê èññëåäîâàíèÿì îòðàæàòåëüíîãî ðåæèìà

âûçâàí â ïåðâóþ î÷åðåäü òåì, ÷òî åãî ïðèìåíåíèå
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E. D. Donets

The Electron String Phenomenon:
Discovery, Research, Application

The so-called reflex mode of the Electron Beam Ion

Source (EBIS) operation has been under intense study both

experimentally and theoretically during the last decade at

the Laboratory of High Energies. Typically, these ion

sources (EBIS) are used in a «direct beam» mode of opera-

tion in order to produce highly charged ions (bare nuclei of

heavy elements in a limiting case). The dense electron

beams of about 1 m long and of about 1-mm cross section di-

ameter are confined in EBISes by the strong longitudinal

magnetic field of superconducting solenoids. On the other

hand, the electron beam space charge confines the injected

low-charge state ions during an arbitrary confinement time

necessary to produce definite highly charged ions by the

beam electron impact. After that the obtained highly

charged ions can be extracted from the source and applied

for further acceleration in synchrotrons or in atomic physics

research.

The reflex mode of EBIS operation is realized by using

the specially designed electron gun and electron reflector

that allows multiple use of beam electrons. The electrons do

not reach the electron collector after the passage through the

drift space of the source; instead, they are reflected back-

wards to the emitter side and then are reflected again in the

vicinity of the emitter and so on. The emitter and reflector

are placed in a fringe magnetic field (in a region of about

1/20 of a maximal magnetic field), hence each electron re-

flection is accompanied by some transformation of the lon-

gitudinal electron velocity to the azimuthal. As a result, the

electrons accumulate in a drift tube space of the source. Like

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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ïîçâîëèò â ñîòíè ðàç óìåíüøèòü ìîùíîñòè ýëåêòðîí-

íûõ ïó÷êîâ, íåîáõîäèìûõ äëÿ «ïðîèçâîäñòâà» èîíîâ,

êîòîðûå â îáû÷íîì, ïó÷êîâîì ðåæèìå ìîãóò äîñòèãàòü

ìíîãèõ ñîòåí êèëîâàòò, ÷òî äàëåêî íå âñåãäà ìîæåò áûòü

ðåàëèçîâàíî íà ïðàêòèêå.

Èññëåäîâàíèå íàêîïëåíèÿ ýëåêòðîíîâ â ïðîñòðàí-

ñòâå äðåéôà áûëî âïåðâûå ïðîâåäåíî â Ëàáîðàòîðèè

âûñîêèõ ýíåðãèé â 1994 ã. íà ýëåêòðîííî-ëó÷åâîì èîíè-

çàòîðå «Êðèîí-2» è âñêîðå ïðèâåëî ýêñïåðèìåíòàòîðîâ

ê îáíàðóæåíèþ íåèçâåñòíîãî ðàíåå ôåíîìåíà, íàçâàí-

íîãî ýëåêòðîííîé ñòðóíîé [1, 2]. Ýëåêòðîííàÿ ñòðóíà —

ýòî óñòîé÷èâîå â îïðåäåëåííûõ óñëîâèÿõ ñòàöèîíàðíîå

ñîñòîÿíèå îäíîêîìïîíåíòíîé ýëåêòðîííîé ïëàçìû, ïî-

äîãðåâàåìîé ýëåêòðîíàìè, èíæåêòèðóåìûìè âäîëü åå

îñè. Èíæåêòèðóåìûå ýëåêòðîíû çà ñ÷åò êîëëåêòèâíûõ

âçàèìîäåéñòâèé ïðåîáðàçóþòñÿ â ýëåêòðîíû ïëàçìû è

ïîñëå ñîâåðøåíèÿ ñîòåí àêñèàëüíûõ îñöèëëÿöèé, äðåé-

ôóÿ ïîïåðåê ìàãíèòíîãî ïîëÿ, âûñàæèâàþòñÿ íà ñïåöè-

àëüíûõ àíîäàõ-êîëëåêòîðàõ.

Äëÿ âîçíèêíîâåíèÿ ýëåêòðîííîé ñòðóíû íåîáõîäè-

ìî íàêîïèòü â ïðîñòðàíñòâå äðåéôà íåêîå ïîðîãîâîå

êîëè÷åñòâî ýëåêòðîíîâ, çàâèñÿùåå îò ðàçëè÷íûõ ïàðà-

ìåòðîâ, òàêèõ êàê ýíåðãèÿ ýëåêòðîíîâ, âåëè÷èíà ìàã-

íèòíîãî ïîëÿ, âåëè÷èíà ìàãíèòíîé êîìïðåññèè èíæåê-

òèðóåìîãî ïó÷êà ýëåêòðîíîâ è äð. [3–6]. Íà ðèñ. 1, à, á, â
ïðåäñòàâëåíû îñöèëëîãðàììû, èëëþñòðèðóþùèå íàêî-

ïëåíèå ýëåêòðîíîâ ïðè ðàçíûõ çíà÷åíèÿõ òîêà èíæåêòè-

ðóåìîãî ýëåêòðîííîãî ïó÷êà (òîê óâåëè÷èâàåòñÿ îò à ê

â). Ýëåêòðîííàÿ èíæåêöèÿ âêëþ÷àåòñÿ â íà÷àëå ïðîöåñ-

ñà, ïðåäñòàâëåííîãî íà îñöèëëîãðàììàõ. Èçìåðåíèÿ
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the beam electrons, the stored multiple reflected electrons

can be used for highly charged ion production.

The interest to the reflex mode of EBIS operation was

motivated first by the attractive possibility to decrease hun-

dred times the power of the electron beam, preserving si-

multaneously the same ion yield. Indeed, the power of the

electron beam in a direct mode can reach many hundreds of

kilowatts, which provides a lot of serious technical obstacles

for successful realization.

First experimental studies of the reflex mode of EBIS

operation were initiated at the Laboratory of High Energies

in 1994 with the use of the EBIS «Krion-2», and later on a

new phenomenon, called electron string, has been observed

[1, 2]. The electron string is a stationary state of one-compo-

nent pure electron plasma, which is stable within definite

limits and is heated by the electrons injected along the axis.

The injected electrons are transformed to the plasma elec-

trons due to some collective interactions and multiple re-

flections. After hundreds of axial oscillations along the

source drift tube and the corresponding radial drift across

the magnetic field the injected electrons get out at the elec-

tron collectors, which are placed symmetrically at a definite

radial distance from the axis.

The electron string can arise if the number of electrons

stored in the source drift tube space exceeds some threshold

value. This threshold value depends on various parameters,

such as electron injection energy, the applied magnetic field

strength, the magnetic compression of the injected electron

beam, etc. [3–6]. The oscillograms which illustrate the elec-

tron accumulation at three various values of the electron in-

jection current are presented in Fig. 1, a–c (injection current

increases from a to c). Electron injection is switched on at

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Ðèñ. 1. Îñöèëëîãðàììû ïðîöåññà íàêîïëåíèÿ ýëåêòðîíîâ â ïðîñòðàíñòâå äðåéôà èîíèçàòîðà «Êðèîí-2» ïðè ðàçíûõ çíà÷åíèÿõ

òîêà èíæåêöèè: à — 7 ìêÀ, á — 50 ìêÀ, â — 300 ìêÀ

Fig. 1. Oscillograms of electron accumulation processes in the drift space of the «Krion-2» ion source at different injection currents:

a — 7 �À, b — 50 �À, c — 300 �À



âûïîëíåíû òàê, ÷òî ïëîùàäü ïèêîâ, ðàñïîëîæåííàÿ ïîä

óðîâíåì íóëåâîé ëèíèè, ïðîïîðöèîíàëüíà ÷èñëó íàêî-

ïëåííûõ ýëåêòðîíîâ. Ïðè îòíîñèòåëüíî íåáîëüøîì

òîêå èíæåêöèè (ðèñ. 1, à), îáû÷íî ýòî 20–30 ìêÀ, ïîñëå

íàêîïëåíèÿ íåêîòîðîãî êîëè÷åñòâà ýëåêòðîíîâ (ïèê 1 íà

îñöèëëîãðàììå) óñòàíàâëèâàåòñÿ ñòàáèëüíîå ñîñòîÿíèå

ðàâíîâåñèÿ ìåæäó ÷èñëîì èíæåêòèðóåìûõ è òåðÿþ-

ùèõñÿ ýëåêòðîíîâ. Ïðè óâåëè÷åíèè òîêà èíæåêöèè

(ðèñ. 1, á), îáû÷íî ýòî 50–100 ìêÀ, ïîñëå ïåðâîãî ïèêà

íàêîïëåíèÿ âîçíèêàåò ñòàöèîíàðíîå ñîñòîÿíèå íå-

óñòîé÷èâîñòè (îñöèëëÿöèè 2 íà îñöèëëîãðàììå, ïðåä-

ñòðóííîå ñîñòîÿíèå), ïðè êîòîðîì ïåðèîäè÷åñêè íàêî-

ïëåíèå äîïîëíèòåëüíîãî êîëè÷åñòâà ýëåêòðîíîâ ñìåíÿ-

åòñÿ âûáðîñîì ðàâíîãî åìó êîëè÷åñòâà.

Ýêñïåðèìåíòàëüíî óñòàíîâëåíî, ÷òî âûáðîñ ýëåêòðî-

íîâ èäåò â àêñèàëüíîì íàïðàâëåíèè. È, íàêîíåö

(ðèñ. 1, â), ïðè òîêå èíæåêöèè, äîñòàòî÷íîì äëÿ ôîðìè-

ðîâàíèÿ ýëåêòðîííîé ñòðóíû (îáû÷íî 200–500 ìêÀ),

ïîñëå ïåðâîãî ïèêà íàêîïëåíèÿ 1 è ïðåäñòðóííîãî ñî-

ñòîÿíèÿ íåóñòîé÷èâîñòè 2 íàñòóïàåò ïîäàâëåíèå íå-

óñòîé÷èâîñòè, êîòîðîå ñîïðîâîæäàåòñÿ ìîùíûì âòî-

ðûì ïèêîì íàêîïëåíèÿ ýëåêòðîíîâ 3 è ïåðåõîäîì ñèñòå-

ìû â óñòîé÷èâîå ñîñòîÿíèå — ñîñòîÿíèå ýëåêòðîííîé

ñòðóíû.

Äâóìÿ ïðèíöèïèàëüíî ðàçíûìè ìåòîäàìè — ò. í.

ìåòîäîì óïðàâëÿåìîãî ðàñïàäà ýëåêòðîííîé ñòðóíû è

ñïåêòðîìåòðèåé ðåíòãåíîâñêîãî èçëó÷åíèÿ âûñîêîçà-

ðÿäíûõ èîíîâ ïðè ðàäèàöèîííîì çàõâàòå èìè ñòðóííûõ

ýëåêòðîíîâ, áûëè èçìåðåíû ñïåêòðû ýíåðãåòè÷åñêîãî

ðàñïðåäåëåíèÿ ýëåêòðîíîâ â ñòðóíàõ. Çíàíèå ýòèõ ðàñ-

ïðåäåëåíèé èìååò ïðèíöèïèàëüíîå çíà÷åíèå êàê äëÿ

ôåíîìåíîëîãè÷åñêîãî îïèñàíèÿ ñòðóííîãî ñîñòîÿíèÿ,

òàê è äëÿ ïðàêòè÷åñêîãî ïðèìåíåíèÿ ýëåêòðîííûõ

ñòðóí. Ýíåðãåòè÷åñêèå ðàñïðåäåëåíèÿ èìåþò ìàêñèìóì

èíòåíñèâíîñòè â ñðåäíåì íà 20 % ìåíüøå ýíåðãèè èí-

æåêöèè è îêàçûâàþòñÿ äîñòàòî÷íî øèðîêèìè (ïðèìåð-

íî 20 % íà ïîëóâûñîòå), â ðåçóëüòàòå ÷åãî ïðîèñõîäèò

ïîäàâëåíèå íåóñòîé÷èâîñòè, ðàçâèâàþùåéñÿ â ñèñòåìå

ìîíîõðîìàòè÷åñêèõ ýëåêòðîíîâ.

Áûëî òàêæå ýêñïåðèìåíòàëüíî ïîêàçàíî [7], ÷òî

ìàêñèìàëüíîå êîëè÷åñòâî ýëåêòðîíîâ, íàêàïëèâàåìûõ â

ñòðóíàõ, âîçðàñòàåò ïðè óâåëè÷åíèè èíäóêöèè óäåðæè-

âàþùåãî ïðîäîëüíîãî ìàãíèòíîãî ïîëÿ ïðèìåðíî êàê

òðåòüÿ ñòåïåíü èíäóêöèè, ÷òî íàõîäèò ñâîå îáúÿñíåíèå.

Òàêîé ñèëüíîé çàâèñèìîñòüþ, ïî-âèäèìîìó, ìîæíî

îáúÿñíèòü è òîò ôàêò, ÷òî ôåíîìåí ýëåêòðîííîé ñòðóíû

íå áûë îáíàðóæåí ðàíåå, â 60-õ ãîäàõ, êîãäà ïðîáëåìà

íàêîïëåíèÿ ýëåêòðîíîâ øèðîêî èññëåäîâàëàñü âî ìíî-
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the beginning of each process presented on the oscillo-

grams. The measurement has been done in such a way that

the total area of the signals, situated below zero level, is pro-

portional to the total number of the stored electrons. Under a

relatively low electron injection current (Fig. 1, a) (usually

it is about 20–30 �A) some stable equilibrium between the

injected and lost electrons is fixed at some number of the

stored electrons (pulse 1 at the oscillogram). If the injection

electron current is gradually increased (Fig. 1, b), usually up

to 50–100 �A, the stationary unstable state arises after the

first pulse of electron accumulation (region 2 on Fig. 1, b).

This unstable state was called pre-string state and it looks

like oscillations on the oscillogram. Physically, this oscilla-

tion behaviour means that each period of electron accumula-

tion in a whole drift space is replaced by the following peri-

od of the electron ejection. It was found experimentally that

electrons eject lengthwise along the magnetic axis and the

total number of the accumulated electrons is equal to the

number of the ejected electrons during each oscillation in

the pre-string state. And finally, if the electron injection cur-

rent exceeds some threshold value (Fig. 1, c), the electron

string is formed (region 3 in Fig. 1, c). It should be stressed

that the electron string state arises after the system passes

successively first relatively weak electron accumulation (1)

and the unstable pre-string state (2). And then the pre-string

state instability is self-suppressed, and the stable electron

string state is formed with the accompanied powerful sec-

ond electron accumulation pulse (3).

The electron energy distribution in the electron strings

has been measured experimentally with the use of two vari-

ous methods: the control electron string decay method, and

the spectrometry of the characteristic X-rays produced by

the highly charged ions in the radiative recombination of the

ions with the string electrons. The knowledge of the elec-

tron energy distributions is of importance for a phenomeno-

logical description of the electron string state and for appli-

cations. The string electron energy distributions have a

maximum in average at the level of 20 % below the electron

injection energy and, moreover, these distributions are wide

enough (about 20 % at the half-height level). This structure

of the electron energy distribution is mainly responsible for

the suppression of the instabilities which often develop in a

system of the monoenergetic electrons.

It was found experimentally [7] that the maximum to-

tal number of the electrons accumulated in the electron

strings grows as the third power of the applied confining
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ãèõ ëàáîðàòîðèÿõ ìèðà â ïðèìåíåíèè ê òåðìîÿäåðíîìó

ñèíòåçó, íî ïðè ýòîì â îñíîâíîì ïðèìåíÿëèñü îòíîñè-

òåëüíî íèçêèå ìàãíèòíûå ïîëÿ.

Ñëåäóþùàÿ ñòóïåíü — ýòî èññëåäîâàíèå óäåðæà-

íèÿ èîíîâ â ïðîñòðàíñòâåííîì çàðÿäå ýëåêòðîííîé

ñòðóíû è ïîëó÷åíèå âûñîêîçàðÿäíûõ èîíîâ. Ñëåäóåò

óïîìÿíóòü, ÷òî ñ öåëüþ èñêëþ÷åíèÿ âëèÿíèÿ èîíîâ

îïèñàííûå âûøå ïðîöåññû íàêîïëåíèÿ ýëåêòðîíîâ âû-

ïîëíÿëèñü â óñëîâèÿõ ñâåðõâûñîêîãî (~ 10	12 òîðð) âà-

êóóìà. Â ïðèíöèïå, ââîä íèçêîçàðÿäíûõ èîíîâ ðàáî÷åãî

âåùåñòâà â ýëåêòðîííóþ ñòðóíó ýêâèâàëåíòåí èññëåäî-

âàíèþ ôèçèêè ñòðóíû â óñëîâèÿõ âûñîêîãî

(~ 10	8 òîðð) âàêóóìà è ìîã áû ñóùåñòâåííî ñóçèòü

ðàìêè åå ñòàáèëüíîñòè èç-çà íàëè÷èÿ â ñèñòåìå êàê

ýëåêòðîíîâ èîíèçàöèè, òàê è èîííîé êîìïîíåíòû. Îä-

íàêî ýêñïåðèìåíòàëüíûå ðåçóëüòàòû îêàçàëèñü áëàãî-

ïðèÿòíûìè äëÿ äàëüíåéøåãî èñïîëüçîâàíèÿ ýëåêòðîí-

íûõ ñòðóí. Ðàìêè èõ óñòîé÷èâîñòè íå òîëüêî íå ñóæà-

þòñÿ, íî è ïðè íàëè÷èè èîííîãî ïðîñòðàíñòâåííîãî

çàðÿäà ïîòåðè ýëåêòðîíîâ óìåíüøàþòñÿ, ÷òî ïðèâîäèò ê

ïåðåõîäó â ñîñòîÿíèå ýëåêòðîííîé ñòðóíû ïðè ìåíüøèõ

òîêàõ èíæåêöèè. Ýëåêòðîíû èîíèçàöèè çàìåòíûì îáðà-

çîì íå ïðîÿâëÿþòñÿ, ÷òî ìîæåò áûòü îáúÿñíåíî èõ íà-

ãðåâîì è âñòðàèâàíèåì â ñïåêòð ýëåêòðîíîâ ñòðóíû. Â

öåëîì ïðîöåññ ââîäà èîíîâ â ñòðóíû, èõ óäåðæàíèÿ è

ýâîëþöèè çàðÿäîâûõ ñîñòîÿíèé, à òàêæå âûâîäà èîíîâ

èç ñòðóí â ïðîäîëüíîì íàïðàâëåíèè ïîëíîñòüþ àíàëî-

ãè÷åí òîìó, ÷òî ïðîèñõîäèò â ýëåêòðîííûõ ïó÷êàõ. À

èìåííî: ñïåêòðû çàðÿäíîñòåé èîíîâ äîñòàòî÷íî óçêèå è

ìîãóò ñîñòîÿòü ïðàêòè÷åñêè èç îäíîé ëèíèè, åñëè ïðà-

âèëüíî âûáðàíà ýíåðãèÿ ýëåêòðîíîâ ïðè ïîäõîäå ê ñîîò-

âåòñòâóþùåé àòîìíîé îáîëî÷êå (ñì. ðèñ. 2, ãäå ïðåäñòà-

âëåí ñïåêòð èîíîâ æåëåçà, ïîëó÷åííûé íà èîíèçàòîðå

«Êðèîí-2» â ðåæèìå ýëåêòðîííîé ñòðóíû). Ýìèòòàíñû
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magnetic field, which also has a physical explanation. One

can also suggest that this strong dependence on the applied

magnetic field was one of the reasons why the electron

string phenomenon has not been discovered earlier, say in

the 1960s. In fact, the problem of the electron accumulation,

inspired by the controlled nuclear fusion problem, was un-

der the intense investigation in many laboratories around the

world at that time. However, the applied magnetic fields

were relatively low in all these studies in order to recognize

the electron string formation. Note that the magnetic field of

the superconducting solenoid in the «Krion-2» source is

about 3 T.

The next step is the studies of the ion confinement in a

space charge of the electron string and production of highly

charged ions. It should be mentioned that the processes of

electron accumulation and string formation described above

have been performed under the superhigh (~ 10	12 òorr)

vacuum conditions in order to exclude the influence of the

residual gas ions. In principle, the injection of the working

gas ions into the electron string is equivalent to the studies of

the electron string physics under the conditions of a high

vacuum (~ 10	8 òorr) which could narrow the limits of the

electron string stability, caused by the presence of both elec-

trons and ions in the system. However, the experimental re-

sults turned out to be much more favourable for further use

of electron strings for the ion production. It was experimen-

tally found that the limits of the electron strings stability are

not restricted by the ions. Moreover, the ion space charge

provides the decrease of the electron losses, which leads to

the electron string formation at lower electron injection cur-

rents. The additional electrons which appear due to the ion-

ization do not have detectable influence on the string

physics. It is explained by their fast heating and incorporat-

ing to the energy distribution of the electron string. In gener-

al, the processes of ion injection into the electron strings,

their containment and evolution up to the highest charge

states, and further ion lengthwize extraction from the elec-

tron strings are in a complete analogy with those character-

istic for the case of electron beams. Namely, the ion charge
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Ðèñ. 2. Ñïåêòð çàðÿäíîñòåé èîíîâ æåëåçà èç èîíèçàòîðà

«Êðèîí-2» ïîñëå óäåðæàíèÿ èîíîâ â ýëåêòðîííîé ñòðóíå â òå-

÷åíèå 1100 ìñ, ïîëó÷åííûé ïî ìåòîäó âðåìåíè ïðîëåòà

Fig. 2. Charge state distribution of iron ions after 1100-ms confine-

ment in an electron string of the «Krion-2» source, obtained with

the time-of-flight method



èîííûõ ïó÷êîâ ìàëû, òàê êàê èîíû ïðè âûâîäå ïðèîáðå-

òàþò çíà÷èòåëüíûå àêñèàëüíûå ñêîðîñòè, åùå íàõîäÿñü

â ôîêóñèðóþùåì ïîëå ïðîñòðàíñòâåííîãî çàðÿäà ýëåê-

òðîííîé ñòðóíû. Ñ ïîìîùüþ ýòîãî æå ôîêóñèðóþùåãî

ïîëÿ îñóùåñòâëÿåòñÿ áûñòðûé (çà íåñêîëüêî ìèêðîñå-

êóíä) âûâîä èîíîâ èç ýëåêòðîííî-ñòðóííîãî èîííîãî

èñòî÷íèêà, ÷òî äåëàåò òàêîé èñòî÷íèê ïðèîðèòåòíûì

äëÿ ïðèìåíåíèÿ íà ñèíõðîòðîíàõ ñ îäíîîáîðîòíîé èí-

æåêöèåé, êàêîâûì, â ÷àñòíîñòè, ÿâëÿåòñÿ íóêëîòðîí

ÎÈßÈ. Èìåþòñÿ, êîíå÷íî, è ñóùåñòâåííûå îòëè÷èÿ.

Òàì, ãäå äëÿ «ïðîèçâîäñòâà» îïðåäåëåííîãî êîëè÷åñòâà

èîíîâ â ïó÷êîâîì ðåæèìå òðåáóþòñÿ ïó÷êè ýëåêòðîíîâ

â ñîòíè ìèëëèàìïåð, â ðåæèìå ýëåêòðîííîé ñòðóíû òðå-

áóþòñÿ åäèíèöû ìèëëèàìïåð. Áëàãîäàðÿ ýòîìó îòëè-

÷èþ ïðèìåíåíèå ýëåêòðîííûõ ñòðóí ïðè «ïðîèçâîä-

ñòâå» èîíîâ äëÿ óñêîðèòåëåé èìååò ñåðüåçíûå ïðåèìó-

ùåñòâà, òàê êàê äåëàåò ýëåêòðîííî-ñòðóííûé èîííûé

èñòî÷íèê ñóùåñòâåííî áîëåå íàäåæíûì.

Êðèîãåííûé èîíèçàòîð «Êðèîí-2» â ñòðóííîì ðå-

æèìå äâàæäû (â èþíå 2002 ã. [8] è èþíå 2003 ã.) ïðèìå-

íÿëñÿ â ñåàíñàõ ðàáîòû óñêîðèòåëÿ íóêëîòðîí è ïîêàçû-

âàë âûñîêóþ ýôôåêòèâíîñòü èîíèçàöèè è íàäåæíîñòü è

ñòàáèëüíîñòü â ðàáîòå â àâòîìàòè÷åñêîì ðåæèìå, îáåñ-

ïå÷èâàÿ äëÿ èíæåêöèè â ëèíåéíûé óñêîðèòåëü âåñüìà

âûñîêóþ èìïóëüñíóþ èíòåíñèâíîñòü ïó÷êîâ âûñîêîçà-

ðÿäíûõ èîíîâ, íàïðèìåð, Ar16� — 200 ìêÀ, Fe 24� —

150 ìêÀ ïðè äëèòåëüíîñòè èìïóëüñîâ îêîëî 8 ìêñ. Â

ýòèõ ñåàíñàõ èîíû Ar16� è Fe 24� áûëè âïåðâûå óñêîðå-

íû íà íóêëîòðîíå äî ðåëÿòèâèñòñêèõ ýíåðãèé è èñïîëü-

çîâàíû äëÿ íàó÷íûõ èññëåäîâàíèé.

Â íàñòîÿùåå âðåìÿ, íàðÿäó ñ ïðèìåíåíèåì ôåíîìå-

íà ýëåêòðîííîé ñòðóíû â óñêîðèòåëüíîé òåõíèêå, âåäåò-

ñÿ ïîäãîòîâêà ýêñïåðèìåíòà ïî ãåíåðàöèè òðóá÷àòîé

ýëåêòðîííîé ñòðóíû [9]. Â ñëó÷àå óñïåõà ýòî íå òîëüêî

ïîçâîëèò óâåëè÷èòü â ñîòíè ðàç òîêè ïðîèçâîäèìûõ

ïó÷êîâ âûñîêîçàðÿäíûõ èîíîâ, à òàêæå ïîëÿðèçîâàí-

íûõ ÷àñòèö, íî è îòêðîåò ïåðñïåêòèâû èññëåäîâàíèÿ â

ðàçëè÷íûõ îáëàñòÿõ, â ÷àñòíîñòè, èññëåäîâàíèÿ ÿäåð-

íûõ ðåàêöèé ñëèÿíèÿ â ãëóáîêî ïîäáàðüåðíîé îáëàñòè

ýíåðãèé â ñàìîì ýëåêòðîííî-ñòðóííîì èîíèçàòîðå [10].

Ýòè èññëåäîâàíèÿ, âûïîëíåííûå â óñëîâèÿõ îòñóòñòâèÿ

îðáèòàëüíûõ ýëåêòðîíîâ ó ñòàëêèâàþùèõñÿ ÿäåð, ïðåä-

ñòàâëÿþò áîëüøîé èíòåðåñ äëÿ ïðîâåðêè ñòàíäàðòíîé

ìîäåëè Ñîëíöà è ñâÿçàííîé ñ íåé ïðîáëåìû ñîëíå÷íûõ

íåéòðèíî. Êðîìå òîãî, ðàçðàáîòàííûé ìåòîä íàêîïëå-

íèÿ ýëåêòðîíîâ ìîæåò áûòü ïðèìåíåí äëÿ íàêîïëåíèÿ
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state spectra are narrow enough and can consist of a single

line if the electron injection energy is fine-tuned according

to the binding energy of the electron on the corresponding

atomic shell (see Fig. 2, where the charge spectrum of Fe

ions obtained in the electron string regime of the «Krion-2»

source is presented). The emittances of extracted ion beams

are almost negligible since, still being confined in a focusing

electron-string space-charge electric field, the extracted ions

get sufficient axial velocities. This focusing electric field al-

lows one to realize a fast (during a few microseconds) ion

extraction from the Electron String Ion Source (ESIS),

which gives to ESIS a highest priority for their use on

one-turn injection synchrotrons, like JINR’s Nuclotron. And

surely, there are some considerable differences between

EBIS and ESIS. For example, if electron beams of hundreds

of milliamperes are used in EBIS in order to produce some

definite number of ions, then an electron current of only a

few milliamperes is used in ESIS to produce the same num-

ber of the same ions. This difference provides sufficient ad-

vantages for the ESIS use in the accelerator facilities be-

cause of their much higher reliability in comparison to EBIS

and other types of ion sources.

The «Krion-2» ion source in the string mode of opera-

tion was successfully used twice, in June 2002 [8] and June

2003, in the Nuclotron runs and demonstrated a high ioniza-

tion efficiency as well as the reliability and stability of the

«Krion-2» ESIS operation in an automatic mode. The

«Krion-2» ESIS provided a high pulse intensity of highly

charged ion beams during the runs: Ar16� — 200 �À,

Fe 24� — 150 �À in 8-�s pulses. In these runs the ion beams

of Ar16� and Fe 24� were first accelerated at the Nuclotron

up to the relativistic energies and used for physics research.

At the Laboratory of High Energies work is in progress

at present on a generation of a tubular electron string [9] as

well as on further application of ESIS in the accelerator fa-

cilities. If the tubular string is created, it will allow us to in-

crease the currents of the produced ions hundreds times in

both pulse and DC modes, which should satisfy all present

needs of all types of accelerators in highly charged ion

beams and also in beams of polarized particles.

The Tubular Electron String Ion Source (TESIS) also

opens a new exciting perspective on studies of nuclear fu-

sion reaction at very low energies (much below barrier)

[10]. These studies should be done between bare nuclei
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ïîçèòðîíîâ è èõ îõëàæäåíèÿ äëÿ ïðèìåíåíèÿ â ýêñïåðè-

ìåíòàõ ïî ïîëó÷åíèþ àíòèâîäîðîäà.

Â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ðàáîòû ïî èññëå-

äîâàíèþ ýëåêòðîííûõ ñòðóí è èõ ïðèìåíåíèþ âåäóòñÿ

â ñîòðóäíè÷åñòâå ñ ó÷åíûìè èç Ëàáîðàòîðèè ÿäåðíûõ

ïðîáëåì (ÎÈßÈ), ÃÍÏÏ «Èñòîê» è ñ ó÷åíûìè ðÿäà çà-

ðóáåæíûõ íàó÷íûõ öåíòðîâ: Ëàáîðàòîðèè èì. Ì. Çèãáà-

íà (Øâåöèÿ), Èíñòèòóòà ïðèêëàäíîé ôèçèêè (Ãåðìà-

íèÿ), Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáîðàòîðèè

(ÑØÀ) è Èññëåäîâàòåëüñêîãî öåíòðà ÿäåðíîé ôèçèêè

(ßïîíèÿ). Â ðåçóëüòàòå, ýêñïåðèìåíòû ïî ãåíåðàöèè

ýëåêòðîííûõ ñòðóí áûëè óñïåøíî âûïîëíåíû íà ÷åòû-

ðåõ óñòàíîâêàõ, â çíà÷èòåëüíî îòëè÷àþùèõñÿ ýêñïåðè-

ìåíòàëüíûõ óñëîâèÿõ. Ýòî ïîçâîëÿåò íàì ñäåëàòü çà-

êëþ÷åíèå, ÷òî ôåíîìåí ýëåêòðîííîé ñòðóíû åñòü îäíî
èç íåèçâåñòíûõ ðàíåå õàðàêòåðíûõ ïðîÿâëåíèé îäíî-
êîìïîíåíòíîé ýëåêòðîííîé ïëàçìû, êîòîðîå íàõîäèò
ïðèìåíåíèå â ðàçëè÷íûõ îáëàñòÿõ ñîâðåìåííîé ôèçèêè.

Ðàáîòà áûëà ÷àñòè÷íî ïîääåðæàíà ÈÍÒÀÑ (ãðàíòû

96-0255; 01-2354), àìåðèêàíñêèì Ôîíäîì ãðàæäàí-

ñêèõ èññëåäîâàíèé è ðàçðàáîòîê (ãðàíòû RP1-2110,

RP1-2417-DU-02) è Êîðîëåâñêîé Øâåäñêîé àêàäåìèè

íàóê.
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(without orbital electrons, which can change the values of

the cross-sections sufficiently) in the TESIS-type apparatus.

This research directly relates to the Standard Solar Model

verification and the solar neutrino problem. Moreover, the

elaborated method of accumulation of electrons in the elec-

tron strings can also be applied for accumulation of

positrons, their cooling and using in experiments on produc-

tion of antihydrogen.

During the last few years the electron string studies

have been carried out in collaboration with the Laboratory

of Nuclear Problems (JINR) and SRPC «Istok» as well as

with some other laboratories around the world: Manne Sieg-

bahn Laboratory (Stockholm, Sweden), Institut für Ange-

wandte Physik, Goethe-Universität (Frankfurt/M, Ger-

many), Brookhaven National Laboratory (Upton, USA) and

Research Center for Nuclear Physics (Osaka, Japan). In the

framework of this collaboration the electron strings were

obtained with the use of four various experimental set-ups

under sufficiently various physical conditions. This allows

one to conclude that the electron string phenomenon is a
new, previously unknown manifestation of the strongly mag-
netized one-component pure electron plasma, which is ap-
plied in various fields of modern physics.

The work was supported in part by the International

Association (Grants INTAS-96-0255, 01-2354), the Civil-

ian Research and Development Foundation (Grants

RP1-2110, RP1-2417-DU-02) and by the Royal Swedish

Academy of Sciences.
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À. È. Ìàëàõîâ, Ã. À. Ñîêîë

Ïåðñïåêòèâû îáíàðóæåíèÿ
è èññëåäîâàíèÿ �-ìåçîííûõ ÿäåð
íà íóêëîòðîíå ËÂÝ ÎÈßÈ

Ðàáîòû ïî îáíàðóæåíèþ è èññëåäîâàíèþ �-ìåçîí-

íûõ ÿäåð íàõîäÿòñÿ íà ñòûêå ôèçèêè ÿäðà è ôèçèêè ýëå-

ìåíòàðíûõ ÷àñòèö.

Ýêñïåðèìåíòû ïî ïîèñêó �-ìåçîííûõ ÿäåð, ïðîâå-

äåííûå â 1988 ã. â BNL, íå äàëè îæèäàåìîãî ðåçóëüòàòà

[1]. Ïåðâûé ïîëîæèòåëüíûé ðåçóëüòàò ïî îáíàðóæåíèþ

�-ìåçîííûõ ÿäåð ïîÿâèëñÿ â 1998 ã. â ÔÈÀÍ ïîñëå ïðî-

âåäåíèÿ ýêñïåðèìåíòà íà ñèíõðîòðîíå «Ïàõðà» [2]. Â

ïîñëåäíèå ãîäû îñóùåñòâëÿåòñÿ àêòèâíàÿ ïîäãîòîâêà

ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé �-ìåçîííûõ ÿäåð â

Äàðìøòàäòå [3] (GSI) è â Þëèõå [4]. Îáñóæäàåòñÿ òàêæå

âîçìîæíîñòü ïðîâåäåíèÿ ýêñïåðèìåíòîâ íà ôîòîíàõ îò

ýëåêòðîí-ëàçåðíîãî ðàññåÿíèÿ â Ãðåíîáëå ñ èñïîëüçîâà-

íèåì óñòàíîâêè GRAAL [5].

Â íàñòîÿùåé çàìåòêå êðàòêî ñîîáùàåòñÿ î âîçìîæ-

íîñòÿõ ïðîâåäåíèÿ èññëåäîâàíèé ïî ôèçèêå �-ìåçîí-

íûõ ÿäåð íà p- è d-ïó÷êàõ íóêëîòðîíà ËÂÝ ÎÈßÈ. Öåëü

ýòèõ ýêñïåðèìåíòîâ ñîñòîèò â òîì, ÷òîáû ïîäòâåðäèòü

ðåçóëüòàòû ÔÈÀÍ ïî îáíàðóæåíèþ �-ìåçîííûõ ÿäåð è

ïîëó÷èòü íîâûå ýêñïåðèìåíòàëüíûå äàííûå î âçàèìî-

äåéñòâèè �-ìåçîíîâ ñ íóêëîíàìè è ÿäðàìè, à òàêæå äàí-

íûå î âëèÿíèè ÿäåðíîé ñðåäû íà õàðàêòåðèñòèêè �-ìå-

çîíà è S11(1535) íóêëîííîãî ðåçîíàíñà.

Âîçìîæíîñòü îáðàçîâàíèÿ �-ìåçîííûõ ÿäåð — íî-

âîãî òèïà àòîìíûõ ÿäåð, â êîòîðûõ �-ìåçîí ðàâíîïðàâ-

íî, íàðÿäó ñ îáû÷íûìè íóêëîíàìè, ó÷àñòâóåò â ôîðìè-

ðîâàíèè ÿäåðíîãî ïîëÿ, áûëà âïåðâûå ðàññìîòðåíà â

ðàáîòå [6] áîëåå 15 ëåò íàçàä. Îáîñíîâàíèåì ïðåäïîëî-

æåíèÿ î âîçìîæíîì ñóùåñòâîâàíèè ñèëüíî ñâÿçàííîé
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A. I. Malakhov, G. A. Sokol

Prospects for Discovery
and Studies of �-mesic Nuclei
at the JINR LHE Nuclotron

The physics of �-mesic nuclei is a new, non-traditional

direction of research lying at the intersection of nuclear and

particle physics.

First experiments on a search for � nuclei, carried out in

1988 at BNL, did not give an expected discovery [1]. The

first positive result on detecting � nuclei appeared in 1998 at

the Lebedev Physical Institute (LPI) from an experiment

performed at the 1-GeV synchrotron «Pakhra» [2]. In recent

years active preparations have been made for experimental

studies of � nuclei at GSI (Darmstadt) [3] and COSY

(Jülich) [4]. A possibility is also being discussed as for per-

forming experiments at a photon beam from backward scat-

tering of laser light off electrons at Grenoble by using the

GRAAL set-up [5].

The present note briefly reports on a feasibility of per-

forming studies on the physics of � nuclei at the p and d
beams of the JINR LHE Nuclotron. These experiments are

aimed at confirming LPI’s results on the discovery of � nu-

clei and obtaining new experimental data on interaction of �
mesons with nucleons and nuclei as well as data on influ-

ence of the nuclear matter on properties of the � meson and

the nucleon S11(1535) resonance.

The possibility of creating �-mesic nuclei, a new sort of

atomic nuclei in which the �meson participates in forming a

nuclear field on equal footing with ordinary nucleons, was

first suggested in Ref. [6] more than 15 years ago. The as-

sumption that a strongly bound system of the �meson and a
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ñèñòåìû �-ìåçîíà è ÿäðà ÿâèëàñü âåëè÷èíà äëèíû ðàñ-

ñåÿíèÿ a N� , êîòîðàÿ áûëà ðàññ÷èòàíà ê òîìó âðåìåíè â

ðàáîòå [7]:

a iN� 
 � �( , , )0 27 0 22 ôì.

Ðåàëüíàÿ ÷àñòü Re a N� îêàçàëàñü ïîëîæèòåëüíîé, ÷òî

îçíà÷àëî, ÷òî ÿäåðíîå âçàèìîäåéñòâèå �-ìåçîíà â s-cî-

ñòîÿíèè è íóêëîíà èìååò õàðàêòåð ïðèòÿæåíèÿ. Âåëè÷è-

íà a N� ðàññ÷èòûâàëàñü çàòåì âî ìíîãèõ ðàáîòàõ, è â íà-

ñòîÿùåå âðåìÿ â ëèòåðàòóðå ñóùåñòâóåò öåëûé ñïåêòð

çíà÷åíèé a N� . Ñåé÷àñ îáùåïðèíÿòîé âåëè÷èíîé ñ÷èòà-

åòñÿ çíà÷åíèå

a iN� 
 � �( , , )0 75 0 27 ôì,

ïîëó÷åííîå â ðàáîòå [8].

Â 1994–1998 ãã. áûëè îñóùåñòâëåíû ýêñïåðèìåíòû

â ÔÈÀÍ ïî ïîèñêó �-ìåçîííûõ ÿäåð â �-ðåàêöèè. Â ýòèõ

ýêñïåðèìåíòàõ âïåðâûå áûëè ïîëó÷åíû ðåçóëüòàòû,

óêàçûâàþùèå íà ñóùåñòâîâàíèå �-ìåçîííûõ ÿäåð, ñâÿ-

çàííûõ ñîñòîÿíèé �-ìåçîíà è ÿäðà [2]. Óñïåõ ðàáîòû [2]

ñâÿçàí ñ èñïîëüçîâàíèåì íîâîãî ìåòîäà èäåíòèôèêàöèè

�-ìåçîííûõ ÿäåð, ïðåäëîæåííîãî â ÔÈÀÍ [9]. Ìåòîä

çàêëþ÷àëñÿ â ðåãèñòðàöèè êîððåëèðîâàííûõ �N -ïàð îò

ðàñïàäà S11(1535) íóêëîííîãî ðåçîíàíñà, ñâÿçàííîãî â

ÿäðå.

Íàáëþäåíèå ðåçîíàíñíîé ñòðóêòóðû â ýíåðãåòè÷å-

ñêîì ñïåêòðå êîððåëèðîâàííûõ ïî óãëó ðàçëåòà �N -ïàð,

ïîðîãîâàÿ çàâèñèìîñòü ïî ýíåðãèè �-êâàíòîâ E� , à òàê-

æå ïîÿâëåíèå òàêîé ñòðóêòóðû è ðàñïîëîæåíèå åå â

îáëàñòè ýíåðãèé S11(1535)-ðåçîíàíñà è ÿâèëèñü êðèòå-

ðèåì âîçíèêíîâåíèÿ ñâÿçàííîé �-ìåçîí-ÿäåðíîé ñèñòå-

ìû, ò. å. �-ìåçîííûõ ÿäåð, â ïðîâåäåííîì ýêñïåðèìåíòå.

Èíòåðåñ ê èññëåäîâàíèþ �-ìåçîííûõ ÿäåð ñâÿçàí ñ

òåì, ÷òî îíè ÿâëÿþòñÿ íîâûì îáúåêòîì ìåçîí-ÿäåðíîé

ôèçèêè è èõ èçó÷åíèå ìîæåò äàòü íîâûå ñâåäåíèÿ êàê î

õàðàêòåðèñòèêàõ ýëåìåíòàðíûõ ÷àñòèö (�-ìåçîíà è â

äàëüíåéøåì �-, �-, �-ìåçîíîâ â ñëó÷àå îáíàðóæåíèÿ ñî-

îòâåòñòâóþùèõ ìåçîí-ÿäåðíûõ ñèñòåì) è î èõ âçàèìî-

äåéñòâèè ñ íóêëîíàìè, òàê è î ÿäåðíîé ñèñòåìå, â ñîñòàâ

êîòîðîé êðîìå íóêëîíà âõîäÿò ìåçîíû è íóêëîííûå ðå-

çîíàíñû. ßäåðíîå ïîëå â òàêîé ñèñòåìå (�-ìåçîííûå

ÿäðà) ôîðìèðóåòñÿ êàê íóêëîíàìè, òàê è �-ìåçîíîì

(â ñëó÷àå �A-ñèñòåìû), à òàêæå S11(1535)-ðåçîíàíñîì (â

ñëó÷àå S A11 1	 	( )-cèñòåìû). Â ýòîé ñâÿçè èçìåðåíèå

ýíåðãåòè÷åñêèõ óðîâíåé E Sg ( )11 è Eg ( )� è èõ øèðèí

�g ( )� è �g S( )11 â �-ìåçîííîì ÿäðå ïðåäñòàâëÿåò îñíîâ-

íîé èíòåðåñ è ïîñëóæèò ïðîâåðêîé ïðåäëàãàåìûõ â

ðÿäå ðàáîò îïòè÷åñêèõ ïîòåíöèàëîâ �A-âçàèìîäåé-

ñòâèÿ.
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nucleus could exist was based on the value of the scattering

length a N� which was calculated shortly before in Ref. [7]:

a iN� 
 � �( . . )0 27 0 22 fm.

Here the positive real part of a N� Re a N� means that the nu-

clear s-wave interaction between the �meson and the nucle-

on is attractive. The value of a N� was later recalculated in

many works and presently there is a whole spectrum of a N�
in the literature. Nowadays, in common use is the value

a iN� 
 � �( . . )0 75 0 27 fm,

which was obtained in Ref. [8].

In 1994–1998, experiments on searching for � nuclei

were performed at LPI in a � reaction. In these experiments,

for the first time results were obtained which indicated an

existence of �-mesic nuclei, bound states of the �meson and

a nucleus [2]. A success of the work [2] was related to the

use of a new method for identification of � nuclei suggested

at LPI [9]. The method consists in detection of correlated

�N pairs from a decay of the nucleon S11(1535) resonance

formed in interactions between nucleons and � bound in the

nucleus.

Observation of the resonance structure in the energy

spectrum of the �N pairs correlated over the opening angle,

its threshold dependence on the photon energy E� , and its

location in the energy region of the S11(1535) resonance —

all that was an evidence for formation in the performed ex-

periment of a bound �-meson–nucleus system, i. e., a � nu-

cleus.

An interest in investigations of � nuclei is related to the

fact that � nuclei are new objects of meson-nuclear physics,

studies of which can provide new data on properties of

mesons (currently the �meson and, in perspective, �, �, and

� mesons — in the case of finding corresponding bound

meson-nuclear systems) and their interaction with nucleons

and possibly new information on nuclear systems consist-

ing, apart from nucleons, of meson and nucleon resonances.

The nuclear field in such systems (�-mesic nuclei) is formed

by both nucleons and the �meson (in case of the �A state) or

the S11(1535) resonance (in case of the S A11 1	 	( ) state).

Measurements of energies E Sg ( )11 and Eg ( )� and total

widths �g ( )� and �g S( )11 of � nuclei are of major interest.

They will serve a test for optical potentials of �A interaction

proposed in many works.
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Èç-çà îòñóòñòâèÿ �-ìåçîííûõ ïó÷êîâ, ÷òî ñâÿçàíî

ñ î÷åíü ìàëûì âðåìåíåì æèçíè �-ìåçîíà

(� � 
 � 	5 10 19 ñ), ïðÿìîå ïðîâåäåíèå èññëåäîâàíèé

� �N N� -ïðîöåññà îêàçûâàåòñÿ íåâîçìîæíûì. Èññëå-

äîâàíèÿ �-ìåçîííûõ ÿäåð îòêðûâàþò íîâûå âîçìîæíî-

ñòè â èçó÷åíèè �N - è �A-âçàèìîäåéñòâèé. Äî ñèõ ïîð õà-

ðàêòåðèñòèêè �N -âçàèìîäåéñòâèÿ ïîëó÷àëèñü òîëüêî èç

àíàëèçà ðåàêöèé � �N N� è � �N N� , â êîòîðûõ

�N - âçàèìîäåéñòâèå âîçíèêàåò â êîíå÷íîì ñîñòîÿíèè.

Èçâåñòíî, ÷òî äëèíû ðàññåÿíèÿ a N� , ïîëó÷àåìûå èç

àíàëèçà ýòèõ ðåàêöèé, ðàçëè÷àþòñÿ áîëåå ÷åì â òðè

ðàçà. Åñòü íàäåæäà, ÷òî ýêñïåðèìåíòàëüíûå äàííûå ïî

ñå÷åíèþ îáðàçîâàíèÿ �-ìåçîííûõ ÿäåð ìîãóò áûòü èñ-

ïîëüçîâàíû äëÿ ïîëó÷åíèÿ õàðàêòåðèñòèê � �N N� -

ïðîöåññà, ïðåæäå âñåãî àìïëèòóäû � �N N� -ïðîöåññà.

Ïðåäñòàâëÿåò èíòåðåñ ýêñïåðèìåíòàëüíîå îïðåäå-

ëåíèå äåôåêòîâ ìàññû �-ìåçîíà, �m( )� , è S11(1535)-ðå-

çîíàíñà, �m S( )11 , â ÿäåðíîé ñðåäå êàê ñîñòàâëÿþùèõ

�-ìåçîííûõ ÿäåð. Ýòè äàííûå î÷åíü âàæíû è ïîçâîëÿò,

âîçìîæíî, ïðîëèòü ñâåò íà ðåøåíèå ôóíäàìåíòàëüíîé

ïðîáëåìû ïðîèñõîæäåíèÿ ìàññ ýëåìåíòàðíûõ ÷àñòèö.

Ýòè âîïðîñû â íàñòîÿùåå âðåìÿ øèðîêî îáñóæäàþòñÿ â

ðàáîòàõ, ïîñâÿùåííûõ íàðóøåíèþ êèðàëüíîé ñèììå-

òðèè [10].

Îïðåäåëåíèå àìïëèòóäû S N NN11
* * � -ïðîöåññà â

�-ìåçîííûõ ÿäðàõ ìîæåò áûòü âåñüìà ïåðñïåêòèâíûì,

ïîñêîëüêó â ôîðìèðîâàíèè �-ÿäåð äðóãèå íóêëîííûå

ðåçîíàíñû ïðàêòè÷åñêè íå ó÷àñòâóþò. Ýòî íàïðàâëåíèå

èññëåäîâàíèé ïðåäñòàâëÿåòñÿ óíèêàëüíûì. Â ïðåäëàãà-

åìîé ïðîãðàììå èññëåäîâàíèé âîçìîæíî íåïîñðåä-

ñòâåííîå èçìåðåíèå îòíîøåíèÿ âåðîÿòíîñòåé ðàñïàäà

�-ìåçîííîãî ÿäðà ïî êàíàëàì S N11
* � � è S N NN11

* * � ,

êîòîðîå ïðÿìî ñâÿçàíî ñ îòíîøåíèåì øèðèí �i äëÿ ýòèõ

äâóõ ïðîöåññîâ.

�-ìåçîííûå ÿäðà áëèçêè ê ãèïåðúÿäðàì, â ñîñòàâ êî-

òîðûõ êðîìå íóêëîíîâ âõîäèò «ñòðàííûé» �- èëè �-ãè-

ïåðîí. Â ñëó÷àå �-ÿäåð îòëè÷èå â òîì, ÷òî �-ìåçîí ñî-

ñòîèò èç äâóõ êâàðêîâ, à íå èç òðåõ, êàê â ñëó÷àå íóêëî-

íîâ è ãèïåðîíîâ. Îäíàêî êâàðêîâàÿ ñòðóêòóðà �-ìåçîíà

òàêæå ñîäåðæèò ñòðàííîñòü ( )ss , è ýòî îáñòîÿòåëüñòâî

ìîæåò îêàçàòüñÿ î÷åíü âàæíûì, îáúÿñíÿþùèì äèíàìè-

êó ïðîöåññà âçàèìîäåéñòâèÿ �-ìåçîíà ñ íóêëîíîì â

�-ìåçîííîì ÿäðå � �N S N� �11 . Åñëè ïðèíÿòü âî âíè-

ìàíèå ñóùåñòâóþùóþ ñêðûòóþ («ìîðñêóþ») ñòðàí-

íîñòü ó ïðîòîíà, òî çàêîíîìåðíî âîçíèêàåò ïðåäïîëîæå-
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Because of the absence of �-meson beams, which is re-

lated to a very short lifetime of the �meson (�
 � 	5 10 19 s),

a direct study of the process � �N N� is not feasible. Inves-

tigations of �-mesic nuclei open new possibilities in study-

ing �N and �A interactions. Up to now, characteristics of the

�N interaction were obtained only through analyses of the

reactions � �N N� or � �N N� , in which � and N interact

in the final state. The scattering lengths a N� obtained

through different analyses of these reactions vary by more

than three times. There is a hope that experimental data on

the cross section of creation of � nuclei can be used for ob-

taining the amplitude of the process � �N N� less ambigu-

ously.

Experimental determination of the mass shifts of the �
meson [�m( )� ] and the S11(1535) resonance [�m S( )11 ] in

the nuclear matter as constituents of � nuclei is of great in-

terest. These data are very important and perhaps will enable

one to shed more light on the solution of the fundamental

problem of origin of masses of elementary particles. Nowa-

days these questions are widely discussed in works devoted

to breaking down chiral symmetry [10].

Determination of the amplitude of the reaction

S N NN11
* * � in � nuclei might be rather perspective be-

cause other resonances do not practically participate in for-

mation of � nuclei. This unique aim can be achieved by

measuring the ratio of probabilities for the � nucleus to de-

cay through the processes S N11
* � � and S N NN11

* * � .

In a sense, �-mesic nuclei are close to hypernuclei

which consist, apart from nucleons, of a strange � or � hy-

peron. The case of � nuclei is different however in that re-

spect that the � meson consists of two quarks rather than

three quarks as nucleons and hyperons do. Moreover, the �
meson contains also strange quarks ( )ss , and this feature is

probably very important for explanation of the dynamics of

interaction between the � meson and nucleons in � nuclei,

� �N S N� �11 . Taking into account the existing hidden

strangeness of the proton, one may assume an essential role

of the strange-quark exchange in �N interaction. In this re-

spect, �-mesic nuclei can be considered as objects of quark

nuclear physics, and their investigations will perhaps be a

basis for a deeper understanding of the nature of nuclear

forces. This direction of research deserves a further theoret-

ical development.
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íèå î ñóùåñòâåííîé ðîëè îáìåíà ñòðàííûìè êâàðêàìè â

p�-âçàèìîäåéñòâèè. Â ýòîì ñìûñëå �-ìåçîííûå ÿäðà

ìîæíî ðàññìàòðèâàòü êàê îáúåêòû êâàðêîâîé ÿäåðíîé

ôèçèêè, è èõ èññëåäîâàíèå, âîçìîæíî, ÿâèòñÿ îñíîâîé

áîëåå ãëóáèííîãî ïîíèìàíèÿ ïðèðîäû ÿäåðíûõ ñèë.

Ýòî íàïðàâëåíèå èññëåäîâàíèé �-ìåçîííûõ ÿäåð òðåáó-

åò äîïîëíèòåëüíîé òåîðåòè÷åñêîé ïðîðàáîòêè.

Ýêñïåðèìåíò ïî îáíàðóæåíèþ è èññëåäîâàíèþ

�-ìåçîííûõ ÿäåð â pA-ñòîëêíîâåíèÿõ ïðåäïîëàãàåòñÿ

îñóùåñòâèòü íà âíóòðåííåì p-ïó÷êå íóêëîòðîíà ÎÈßÈ

â ðåàêöèè pA p p A p p p X� � � 	 � �	
1 2 1 2 31� �( ) .

Ïðè ýòîì ïðåäïîëàãàåòñÿ èñïîëüçîâàíèå òîíêèõ íèòÿ-

íûõ (èëè ïëåíî÷íûõ) ìèøåíåé äëÿ ðàçíûõ A (Be, C, Al,

Cu) òîëùèíîé ~ 20 ìêì. Ìèøåíè-íèòè ðàçìåùàþòñÿ â

ìèøåííîì áëîêå, ãäå ðåàëèçóåòñÿ àâòîìàòè÷åñêîå ïåðå-

ìåùåíèå ìèøåíè â ïîïåðå÷íîì íàïðàâëåíèè ê p-ïó÷êó.

Èñïîëüçîâàíèå âíóòðåííåãî p-ïó÷êà è òîíêîé íèòÿíîé

ìèøåíè ïðåäñòàâëÿåòñÿ î÷åíü ýôôåêòèâíûì, ïîñêîëüêó

îáåñïå÷èâàåò ìíîãîêðàòíîå ïðîõîæäåíèå p-ïó÷êà ÷åðåç

ìèøåíü. Ýòî çíà÷èòåëüíî óâåëè÷èâàåò âðåìÿ ñóùåñòâî-

âàíèÿ p-ïó÷êà, ÷òî î÷åíü âàæíî ïðè ïðîâåäåíèè ñîâïà-

äàòåëüíûõ ýêñïåðèìåíòîâ, è, ñàìîå ãëàâíîå: â òîíêîé

ìèøåíè ïðàêòè÷åñêè îòñóòñòâóåò ôîí, ñâÿçàííûé ñî

âòîðè÷íûì âçàèìîäåéñòâèåì â ìèøåíè. Ñ äðóãîé ñòî-

ðîíû, îãðàíè÷åííîñòü ïðîñòðàíñòâà âîêðóã ìèøåíè íà

âíóòðåííåì ïó÷êå â çíà÷èòåëüíîé ñòåïåíè óìåíüøàåò

âîçìîæíîñòè èñïîëüçîâàíèÿ íåîáõîäèìîé äåòåêòèðóþ-

ùåé àïïàðàòóðû.

Âûõîäû ( )p p p1 2 3�
	 -ñîáûòèé ìîãóò äîñòèãàòü

~ 10 3 ñîá./÷ ïðè I p0
1210( ) ~ ñ–1 è d�� ~ 10 2	 ñð. Âàæ-

íî îòìåòèòü, ÷òî ÷åòûðåõêðàòíûå ñîâïàäåíèÿ íå ñèëüíî

óìåíüøàþò âûõîä, ïîñêîëüêó ñîáûòèÿ êîððåëèðîâàíû.

Ðàññìàòðèâàåòñÿ òàêæå âîçìîæíîñòü îñóùåñòâëå-

íèÿ ýêñïåðèìåíòà ïî îáðàçîâàíèþ �-ìåçîííûõ ÿäåð íà

âíåøíåì ïó÷êå íóêëîòðîíà ÎÈßÈ ñ èñïîëüçîâàíèåì çà-

ðÿäîâî-îáìåííîé ðåàêöèè (d, 3He) â óñëîâèÿõ áåçîòäà÷-

íîé êèíåìàòèêè, ïðåäëîæåííîé â ðàáîòå [13]:

dA A p X� � 	 � � � �	3 3
11He He� �( ) .

Êðîìå ðåãèñòðàöèè ÿäåð 3He ïðåäïîëàãàåòñÿ ðåãè-

ñòðàöèÿ êîððåëèðîâàííûõ �N -ïàð îò ðàñïàäà S11(1535)

íóêëîííîãî ðåçîíàíñà âíóòðè îáðàçóþùåãîñÿ �-ìåçîí-

íîãî ÿäðà. Òàêàÿ êîìáèíàöèÿ ñîáûòèé ïîçâîëÿåò ñâÿçàòü

êàê ïåðâóþ ñòàäèþ ðåàêöèè — ôîðìèðîâàíèå �-ìåçîí-

íîãî ÿäðà, èñïîëüçóÿ (d, 3He)-ðåàêöèþ, òàê è ñòàäèþ
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An experiment on detecting and studying �nuclei in pA
collisions is planned to be performed at the internal p beam

of the JINR Nuclotron in the reaction pA p p� � �1 2

� 	 � �	
� �( )A p p p X1 1 2 3 . It is planned to use thin fila-

ment (or layer) targets of different A (Be, C, Al, Cu) of width

~ 20 �m. The filament targets are assembled into a target

block which is capable of moving transversely to the p
beam. The use of the internal p beam and a thin filament tar-

get seems to be very effective because it ensures a multiple

pass of the p beam through the target. This essentially in-

creases the lifetime of the p beam, which is very important

for conducting coincidence experiments. Of even more im-

portance is that a background related to secondary interac-

tions in the target is practically absent in thin targets. On the

other hand, a restricted space around the target at the internal

beam essentially reduces possibilities to install necessary

detecting apparatus.

Yields of the ( )p p p1 2 3�
	 events are expected to be

~ 10 3 events/hour if I p0
1210( ) ~ s	1 and d�� ~ 10 2	 sr.

Note that four-fold coincidences do not drastically reduce

the yield because the particles are correlated.

There are also possibilities to perform experiments on

formation of �-mesic nuclei at the extracted beam of the

JINR Nuclotron with the use of the charge-exchange reac-

tion (d, 3He) in the recoilless kinematics proposed in

Ref. [13]:

dA A p X� � 	 � � � �	3 31He He� �( ) .

Apart from detecting the nuclei 3He, correlated �N
pairs from the decay of the nucleon S11(1535) resonance in-

side the formed �-mesic nucleus will be detected. Such a

combination of detected particles enables one to identify

both the first stage of the reaction, a formation of the � nu-

cleus through the process (d, 3He), and the stage of a decay

of the � nucleus through a detection of the decay of the S11
resonance to the �N pair.

The charge-exchange reaction (d, 3He) has been suc-

cessfully used in an experiment on creation of deeply bound

states in the 207Pb � mesoatoms [11]. That experiment was

carried out at the 600-MeV d beam of the heavy-ion acceler-

ator GSI in Darmstadt.
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ðàñïàäà �-ìåçîííîãî ÿäðà, ðåãèñòðèðóÿ ðàñïàä S11-ðåçî-

íàíñà íà �N -ïàðó.

Çàðÿäîâî-îáìåííàÿ ðåàêöèÿ (d, 3He) áûëà óñïåøíî

èñïîëüçîâàíà â ýêñïåðèìåíòå ïî îáðàçîâàíèþ ãëóáîêî

ñâÿçàííûõ ñîñòîÿíèé â 207Pb-�-ìåçîííûõ àòîìàõ [11].

Ýêñïåðèìåíò ïðîâîäèëñÿ íà 600-ÌýÂ d-ïó÷êå óñêîðè-

òåëÿ òÿæåëûõ ïèîíîâ GSI â Äàðìøòàäòå.

Â íàñòîÿùåì ïðåäëîæåíèè íàìå÷àåòñÿ îáúåäèíèòü

îáà ìåòîäà (ÔÈÀÍ è Äàðìøòàäòà) ôîðìèðîâàíèÿ è èñ-

ñëåäîâàíèÿ �-ìåçîííûõ ÿäåð. Îáðàçîâàíèå �-ìåçîííûõ

ÿäåð îñóùåñòâëÿåòñÿ ñ èñïîëüçîâàíèåì áåçîòäà÷íîé êè-

íåìàòèêè (â ðåàêöèè A(d, 3He)), à ðåãèñòðàöèÿ êîððåëè-

ðîâàííûõ �N -ïàð áóäåò èñïîëüçîâàíà äëÿ èäåíòèôèêà-

öèè îáðàçîâàâøåãîñÿ �-ìåçîííîãî ÿäðà. Òðèããåðîì ðå-

àêöèè ÿâëÿåòñÿ ðåãèñòðàöèÿ òðîéíûõ ñîâïàäåíèé

( 3He, �, N). Íåîáõîäèìî èçìåðåíèå ýíåðãèé è óãëîâ âû-

ëåòà âñåõ òðåõ ÷àñòèö. Â êà÷åñòâå äåòåêòîðîâ ïðåäïîëà-

ãàåòñÿ èñïîëüçîâàíèå âðåìÿïðîëåòíûõ ñöèíòèëëÿöèîí-

íûõ ñïåêòðîìåòðîâ (TOF-ñèñòåìà) äëÿ ðåãèñòðàöèè

�N -ïàðû è ìàãíèòíîãî ñïåêòðîìåòðà äëÿ ðåãèñòðàöèè

3He. Âûõîä ( 3He, p�	)-ñîáûòèé ìîæåò ñîñòàâèòü

~ 25 ñîá./÷, ÷òî ïðè ñîîòíîøåíèè ýôôåêò/ôîí �10

ÿâëÿåòñÿ äîñòàòî÷íî ðàçóìíîé âåëè÷èíîé äëÿ òàêîãî

ýêñïåðèìåíòà.

Ïðåäñòàâëåííóþ âûøå ôèçè÷åñêóþ ïðîãðàììó èñ-

ñëåäîâàíèé ïî �-ìåçîííîé ôèçèêå íà íóêëîòðîíå ËÂÝ

ÎÈßÈ ìîæíî ðàññìàòðèâàòü êàê ïåðâûé ýòàï ðàáîòû â

íîâîé îáëàñòè ÿäåðíîé ôèçèêè ïðîìåæóòî÷íûõ ýíåð-

ãèé. Èíòåðåñ ê ýòîé îáëàñòè ôèçèêè â ïîñëåäíèå ãîäû

çàìåòíî âûðîñ.
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In the present project both methods (LPI’s method and

Darmstadt’s one) of formation and investigation of �-mesic

nuclei will be combined. Formation of � nuclei will be done

in the recoilless kinematics of the reaction A(d, 3He), and a

detection of correlated �N pairs will be used for identifica-

tion of created �-mesic nuclei. The trigger of the reaction is a

triple coincidence ( 3He, �, N). Energies and directions of

momenta of all three particles will be measured.

Time-of-flight scintillator spectrometers (TOF system) for

detection of �N pairs and a magnetic spectrometer for de-

tection of 3He will be used. The yield of the ( 3He, p�	)

events can be ~ 25 events/hour, which is rather reasonable

for such an experiment in view of the effect-to-background

ratio �10.

The above-presented physical programme of investiga-

tions on �-meson physics at the JINR LHE Nuclotron can be

considered as the first stage of work in the new field of inter-

mediate-energy physics. Last years’ interest in such studies

is visibly growing.
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Ì. Í. Êàïèøèí

Ýêñïåðèìåíò H1 íà êîëëàéäåðå HERA (DESY)

Ýêñïåðèìåíò Í1 óñïåøíî îñóùåñòâëÿåòñÿ íà ýëåê-

òðîí-ïðîòîííîì êîëëàéäåðå HERA íà÷èíàÿ ñ 1992 ã. Ïî

ìåðå óâåëè÷åíèÿ èíòåãðàëüíîé ñâåòèìîñòè áûëà ðàçâè-

òà øèðîêàÿ ïðîãðàììà ôèçè÷åñêèõ èññëåäîâàíèé, ñâÿ-

çàííûõ ñ ïðåöèçèîííûìè èçìåðåíèÿìè ñòðóêòóðû ïðî-

òîíà â îáëàñòè ìàëûõ õ, èçó÷åíèåì ñòðóêòóðû ôîòîíà è

ÊÕÄ-äèíàìèêè, à òàêæå ñ ïåðâûì íàáëþäåíèåì âçàèìî-

äåéñòâèé ïðè áîëüøèõ Q 2.

Â ýêñïåðèìåíòå Í1 áûëè èçìåðåíû èíêëþçèâíûå

äèôôåðåíöèàëüíûå ñå÷åíèÿ ïðîöåññîâ, îïèñûâàåìûõ

íåéòðàëüíûìè è çàðÿæåííûìè òîêàìè, â e p	 - è e p� -

âçàèìîäåéñòâèÿõ â êèíåìàòè÷åñêîé îáëàñòè ïî êâàäðà-

òó ïåðåäàííîãî èìïóëüñà Q 2 îò 150 äî 30000 ÃýÂ 2 è ïî

ïåðåìåííîé Áüåðêåíà x îò 0,0032 äî 0,65. Ýêñïåðèìåí-

òàëüíûå äàííûå áûëè çàðåãèñòðèðîâàíû â ïåðèîä ñ

1998 ïî 2000 ã. â ðåàêöèÿõ ñ ýíåðãèåé â ñèñòåìå öåíòðà

ìàññ 320 ÃýÂ [1, 2].

Èçìåðåííîå ñå÷åíèå d dQ�/ 2 äëÿ ïðîöåññîâ, îïèñû-

âàåìûõ íåéòðàëüíûìè òîêàìè â e p	 -âçàèìîäåéñòâèÿõ,

çíà÷èòåëüíî ïðåâûøàåò àíàëîãè÷íîå ñå÷åíèå â e p� -

âçàèìîäåéñòâèÿõ ïðè áîëüøèõ Q 2, ÷òî, ñîãëàñíî ïðåä-

ñêàçàíèÿì ñòàíäàðòíîé ìîäåëè, îïðåäåëÿåòñÿ âêëàäîì

ïðîöåññîâ îáìåíà Z 0-áîçîíîì, íàðóøàþùèõ ÷åòíîñòü.

Äëÿ ýëåêòðîí-ïðîòîííîãî ðàññåÿíèÿ ïðîöåññû Z 0-îá-

ìåíà óâåëè÷èâàþò ñå÷åíèå, òîãäà êàê â ïîçèòðîí-ïðî-

òîííîì ðàññåÿíèè âêëàä ýòèõ ïðîöåññîâ ïðèâîäèò ê

óìåíüøåíèþ ñå÷åíèÿ. Â ðåçóëüòàòå áûëà èçìåðåíà

ñòðóêòóðíàÿ ôóíêöèÿ xF3, âêëàä êîòîðîé ïðèâîäèò ê íà-

ðóøåíèþ ÷åòíîñòè.

Ñå÷åíèå ïðîöåññîâ, îïèñûâàåìûõ çàðÿæåííûìè

òîêàìè â ýëåêòðîí-ïðîòîííîì ðàññåÿíèè, íà ïîðÿäîê âå-

ëè÷èíû ïðåâîñõîäèò àíàëîãè÷íîå ñå÷åíèå â ïîçè-

òðîí-ïðîòîííîì ðàññåÿíèè ïðè áîëüøèõ Q 2. Â ðàìêàõ
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M. Kapishin

The H1 Experiment at the HERA Collider

Since 1992 the H1 experiment has been operating suc-

cessfully at the HERA collider. As the integrated luminosity

has been accumulated, a rich programme of physics has

been developed which is concerned with precision measure-

ments of low-x proton structure, photon structure, QCD dy-

namics and with first observation of high-Q 2 interactions.

The H1 experiment has measured inclusive e p	 and

e p� differential cross sections for neutral current (NC) and

charged current (CC) processes in the range of four-momen-

tum transfer squared Q 2 between 150 and 30000 GeV 2 and

Bjorken x between 0.0032 and 0.65. The data were taken

with the H1 detector in 1998–2000 with a centre-of-mass

energy of 320 GeV [1, 2].

The NC e p	 measurement of d dQ�/ 2 shows a clear in-

crease with respect to the positron cross section at high Q 2,

consistent with the Standard Model expectation of the con-

tribution of parity-violating Z 0 exchange. For electron scat-

tering the Z 0 exchange contribution enhances the cross

section, while in e p� scattering it reduces the cross section.

As the result, the parity-violating structure function xF3 is

extracted.

The CC cross section is observed to be larger for elec-

tron scattering than for positron scattering by up to a factor

of ten at high Q 2 because of W-boson coupling to different

quark flavours. As a result, the valence quark distributions

xu v and xd v were extracted in the high-x range using NLO

QCD fit of e p	 and e p� cross sections, respectively.

At low Q 2 the NC cross section is about 1000 times

larger than the CC cross section since the CC cross section

is suppressed due to the propagator term dependent on
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ñòàíäàðòíîé ìîäåëè ýòî îáúÿñíÿåòñÿ âçàèìîäåéñòâèåì

W-áîçîíà ñ êâàðêàìè ðàçíûõ àðîìàòîâ â ýòèõ ðåàêöèÿõ.

Èç àíàëèçà ñå÷åíèé ïðîöåññîâ â e p	 - è e p� -âçàèìîäåé-

ñòâèÿõ ñ èñïîëüçîâàíèåì ÊÕÄ-ôèòà áûëè âûäåëåíû

ðàñïðåäåëåíèÿ âàëåíòíûõ êâàðêîâ xu v è xd v â îáëàñòè

áîëüøèõ x.

Â îáëàñòè îòíîñèòåëüíî ìàëûõ Q 2 ñå÷åíèå ïðîöåñ-

ñîâ, îïèñûâàåìûõ íåéòðàëüíûìè òîêàìè, ïðèìåðíî â

1000 ðàç ïðåâîñõîäèò ñå÷åíèå ïðîöåññîâ, îïèñûâàåìûõ

çàðÿæåííûìè òîêàìè, ÷òî â ðàìêàõ ñòàíäàðòíîé ìîäåëè

îïðåäåëÿåòñÿ âêëàäîì ïðîïàãàòîðíîãî ÷ëåíà, çàâèñÿùå-

ãî îò M w
2 (ðèñ.1). Ìàññà W-áîçîíà M w
 �( , , )80 9 3 7 ÃýÂ,

âû÷èñëåííàÿ èç ïðîïàãàòîðà â ïðîñòðàíñòâåííîïîäîá-

íîì ïðîöåññå íà îñíîâå ÊÕÄ-ôèòà, õîðîøî ñîãëàñóåòñÿ

ñî ñðåäíåìèðîâûì çíà÷åíèåì ìàññû, èçìåðåííûì âî

âðåìåíèïîäîáíûõ ïðîöåññàõ. Â îáëàñòè ïðåäåëüíî

áîëüøèõ Q M Mz w
2 2 2~ , ñå÷åíèÿ ïðîöåññîâ, îïèñûâàå-

ìûõ íåéòðàëüíûìè è çàðÿæåííûìè òîêàìè, ñòàíîâÿòñÿ

áëèçêèìè ïî âåëè÷èíå, ÷òî òàêæå ïðåäñêàçûâàåòñÿ

ñòàíäàðòíîé ìîäåëüþ (ýëåêòðîñëàáîå îáúåäèíåíèå).

Ñîòðóäíèêè ËÔ× ÎÈßÈ, ó÷àñòâóþùèå â ýêñïåðè-

ìåíòå Í1, âíåñëè îïðåäåëÿþùèé âêëàä â ñëåäóþùèå

ôèçè÷åñêèå ðåçóëüòàòû.

1. Èçìåðåíèå äèôðàêöèîííîé ñòðóêòóðíîé ôóíê-

öèè F
D
2

3( )
â ãëóáîêîíåóïðóãîì ýëåêòðîí-ïðîòîííîì

ðàññåÿíèè â ïðîöåññàõ ñ ëèäèðóþùèì ïðîòîíîì â êî-

íå÷íîì ñîñòîÿíèè [3].

Äèôðàêöèîííûé ïðîòîí ðåãèñòðèðîâàëñÿ ñïåêòðî-

ìåòðîì ëèäèðóþùèõ ïðîòîíîâ (FPS), îñòàëüíûå ïðî-

äóêòû ðåàêöèè — â öåíòðàëüíîì äåòåêòîðå Í1. Äèôðàê-

öèîííûå ïðîöåññû â ãëóáîêîíåóïðóãîì ýëåêòðîí-ïðî-

òîííîì ðàññåÿíèè õàðàêòåðèçóþòñÿ îòñóòñòâèåì ÷àñòèö
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M w
2 (Fig. 1). The propagator W-boson mass M w 
 �( .80 9

�3 7. ) GeV extracted in space-like process using NLO QCD

fit is in good agreement with the average world value mea-

sured in time-like processes. At the highest values of

Q M Mz w
2 2 2~ , the NC and CC cross sections are of similar

size as expected from the Standard Model (electroweak uni-

fication).

The JINR LPP group participating in the H1 experi-

ment has made a major contribution to the following physics

results.

1. Measurement of diffractive structure function F
D
2

3( )

in deep-inelastic scattering (DIS) processes with a leading

proton detected in the H1 Forward Proton Spectrometer

(FPS) [3].

The differential cross section d dt�/ and the structure

function F x x Q
D

IP2
3 2( )

( , , ) have been measured in diffrac-

tive DIS processes with a leading proton in the final state. A

fit of the differential cross section d dt�/ ∝ exp( )Bt yields a

slope parameter B
 � �( . . ( ) . ( ))50 0 3 0 8stat. syst. GeV	2 in

the range 2 502� �Q GeV 2, x IP �0 1. where x IP — frac-

tional momentum of the beam proton carried by pomeron.

No dependence of t-slope on x IP is observed within the

measurement errors as predicted by the Regge model for

high-energy hadron–hadron interactions (Fig. 2). Compari-

son of the F
D
2

3( )
data with the previous result obtained by

the H1 FPS in the high-x IP range [4] shows behaviour con-

sistent with the transition from pomeron exchange at

x IP �0 05. to the dominance of reggeon and � exchange at

x IP �0 05. (Fig. 3). The Saturation model based on a colour
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Ðèñ. 1. Èíêëþçèâíûå äèôôåðåíöèàëüíûå ñå÷åíèÿ ïðîöåññîâ,

îïèñûâàåìûõ íåéòðàëüíûìè è çàðÿæåííûìè òîêàìè, â e p	 - è

e p� -âçàèìîäåéñòâèÿõ â çàâèñèìîñòè îò Q2

Fig. 1. Inclusive e p	 and e p� differential cross sections for neu-

tral and charged current processes at HERA versus Q2



â îáëàñòè áîëüøèõ áûñòðîò — â èíòåðâàëå ìåæäó ëèäè-

ðóþùèì ïðîòîíîì è öåíòðàëüíîé îáëàñòüþ («ðàçðûâ»

ïî áûñòðîòå).

Ñòðóêòóðíàÿ ôóíêöèÿ F
D
2

3( )
èçìåðåíà â çàâèñèìî-

ñòè îò ïåðåìåííûõ Q 2 (êâàäðàò ïåðåäàííîãî èìïóëüñà

âèðòóàëüíîãî ôîòîíà), x (ìàñøòàáíàÿ ïåðåìåííàÿ Áüåð-

êåíà) è x IP (äîëÿ èìïóëüñà íà÷àëüíîãî ïðîòîíà, ïåðå-

äàííàÿ ïîìåðîíó).

Äèôôåðåíöèàëüíîå ñå÷åíèå d dt�/ ∝ exp( )Bt èçìå-

ðåíî â îáëàñòè 2 502� �Q ÃýÂ 2, x IP �0 1, . Â ïðåäåëàõ

îøèáîê èçìåðåíèé íå íàáëþäàåòñÿ çàâèñèìîñòü ïàðà-

ìåòðà íàêëîíà B
 � �( , , ( ) , ( ))5 0 0 3 0 8ñòàò. ñèñò. ÃýÂ	2

îò ïåðåìåííîé x IP �0 1, , êàê ïðåäñêàçûâàåòñÿ â ìîäåëè

Ðåäæå äëÿ àäðîí-àäðîííûõ âçàèìîäåéñòâèé ïðè âûñî-

êèõ ýíåðãèÿõ (ðèñ. 2). Ñðàâíåíèå F
D
2

3( )
ñ ïðåäûäóùèì

ðåçóëüòàòîì, ïîëó÷åííûì ñ ïîìîùüþ FPS â îáëàñòè

áîëüøèõ x IP [4], ïîêàçûâàåò ïëàâíûé ïåðåõîä îò äè-

ôðàêöèîííûõ ïðîöåññîâ îáìåíà ïîìåðîíîì â îáëàñòè

ìàëûõ x IP �0 05, ê äîìèíèðîâàíèþ ïðîöåññîâ îáìåíà

ðåäæåîíîì è �-ìåçîíîì ïðè x IP �0 05, (ðèñ. 3). Ìîäåëü

«íàñûùåíèÿ», îñíîâàííàÿ íà ïðåäñòàâëåíèè âèðòóàëü-

íîãî ôîòîíà â âèäå öâåòîâîãî äèïîëÿ è îáìåíå ìåæäó

äèïîëåì è ïðîòîíîì ïàðîé ãëþîíîâ â áåñöâåòíîì ñî-

ñòîÿíèè, õîðîøî îïèñûâàåò F
D
2

3( )
-äàííûå â äèôðàêöè-

îííîé îáëàñòè.

2. Èçìåðåíèå ñå÷åíèÿ óïðóãîãî ôîòîðîæäåíèÿ

�-ìåçîíîâ ñ îáðàçîâàíèåì â êîíå÷íîì ñîñòîÿíèè ëèäè-

ðóþùåãî ïðîòîíà, çàðåãèñòðèðîâàííîãî â ñïåêòðîìåòðå

FPS äåòåêòîðà Í1 [5].

Äàííûå ïîëó÷åíû â îáëàñòè ïî ýíåðãèè â ñèñòåìå

öåíòðà ìàññ ðåàêöèè 25 70� �W ÃýÂ, êîòîðàÿ ÿâëÿåòñÿ

ïðîìåæóòî÷íîé ìåæäó ïðåäûäóùèìè èçìåðåíèÿìè íà

êîëëàéäåðå HERA è â ýêñïåðèìåíòàõ íà íåïîäâèæíûõ

ìèøåíÿõ.

25

dipole approach is able to give a good description of the new

F
D
2

3( )
data with a leading proton.

2. Measurement of elastic �-meson photoproduction

with a leading proton detected in the H1 FPS [5].

The elastic photoproduction of � meson has been stud-

ied by measuring the final-state leading proton. The mea-

surement extends the centre-of-mass energy range to

25 70� �W GeV, then by further reducing the kinematic

separation between HERA and fixed target measurements.

The results are in agreement with assumptions of

the Vector Meson Dominance model and the Regge theory.

The measured slope of the pomeron trajectory is compatible

with a value of � 
� IP 0.25 GeV 2 extracted from

hadron–hadron elastic scattering cross sections. The t-slope

of the d dt�/ ∝ exp( )Bt cross section B
 � �( . . ( )10 3 0 8 stat.

�0 5. ( ))syst. GeV	2 is in good agreement with earlier pho-

toproduction results from the H1 and ZEUS experiments.

3. Measurement of photoproduction with a leading pro-

ton detected in the H1 FPS [6].

The total cross section for the photoproduction process

with a leading proton in the final state has been measured at

�p centre-of-mass energies W of 91, 181 and 231 GeV. The

measured cross sections apply to the kinematic range with

the transverse momentum of the scattered proton restricted

to pT �0.2 GeV and 0.12� �x IP 0.32. The cross section

d W x dxp Xp IP IP� � � ( , )/ is observed to be independent of

W and x IP within the measurement errors and amounts to

(8 05 0 06 0 89. . ( ) . ( )� �stat. syst. ) �b on average. The data are

well described by a Triple Regge model in which the

process is mediated by a mixture of exchanges with
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Ðèñ. 2. Ïàðàìåòð íàêëîíà Â äèôôåðåíöèàëüíîãî ñå÷åíèÿ d dt�/

â çàâèñèìîñòè îò xIP

Fig. 2. Slope parameters of the differential cross section d dt�/ ver-

sus xIP



Ïîëó÷åííûå ðåçóëüòàòû ñîãëàñóþòñÿ ñ ïðåäñêàçà-

íèÿìè ìîäåëè âåêòîðíîé äîìèíàíòíîñòè è òåîðèè Ðå-

äæå. Èçìåðåííûé íàêëîí òðàåêòîðèè ïîìåðîíà ñîïî-

ñòàâèì ñ âåëè÷èíîé � 
� IP 0,25 ÃýÂ 2, ïîëó÷åííîé èç

àíàëèçà ñå÷åíèé àäðîí-àäðîííîãî ðàññåÿíèÿ. Ïàðàìåòð

íàêëîíà B
 � �( , , ( ) , ( ))10 3 0 8 0 5ñòàò. ñèñò. ÃýÂ	2 äèô-

ôåðåíöèàëüíîãî ñå÷åíèÿ d dt�/ ∝ exp( )Bt íàõîäèòñÿ â

õîðîøåì ñîãëàñèè ñ ðåçóëüòàòàìè, ïîëó÷åííûìè â ðåàê-

öèÿõ ôîòîðîæäåíèÿ â ýêñïåðèìåíòàõ Í1 è ZEUS.

3. Èçìåðåíèå ñå÷åíèÿ ôîòîðîæäåíèÿ â ðåàêöèÿõ ñ

ëèäèðóþùèì ïðîòîíîì, çàðåãèñòðèðîâàííûì â ñïåê-

òðîìåòðå FPS äåòåêòîðà Í1 [6].

Ïîëíîå ñå÷åíèå ïðîöåññîâ ôîòîðîæäåíèÿ ñ îáðàçî-

âàíèåì ëèäèðóþùåãî ïðîòîíà â êîíå÷íîì ñîñòîÿíèè

áûëî èçìåðåíî ïðè ýíåðãèÿõ W = 91, 181 è 231 ÃýÂ â ñè-

ñòåìå öåíòðà ìàññ ðåàêöèè �p â îáëàñòè

0 12 0 32, ,� �x IP . Â äàííîé êèíåìàòè÷åñêîé îáëàñòè

ïðîöåññû îáìåíà ïîìåðîíîì ïîäàâëåíû îòíîñèòåëüíî

ïðîöåññîâ îáìåíà ðåäæåîíîì è ïèîíîì. Ïîëó÷åíî, ÷òî
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Fig. 3. Structure function x F x x QIP
D

IP2
3 2( )

( , , ) measured in DIS processes with a leading proton in the final state

Ðèñ. 3. Ñòðóêòóðíàÿ ôóíêöèÿ x F x x QIP
D

IP2
3 2( )

( , , ), èçìåðåííàÿ â ãëóáîêîíåóïðóãîì ep-ðàññåÿíèè ñ îáðàçîâàíèåì ëèäèðóþùåãî

ïðîòîíà â êîíå÷íîì ñîñòîÿíèè
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AT THE LABORATORIES OF JINR



ñå÷åíèå ïðîöåññà d W x dxp Xp IP IP� � � ( , )/ íå çàâèñèò îò

W è x IP â ïðåäåëàõ îøèáîê èçìåðåíèé è ñîñòàâëÿåò

( , , ( ) , ( ))8 05 0 06 0 89� �ñòàò. ñèñò. ìêá. Äàííûå õîðîøî

îïèñûâàþòñÿ â ìîäåëè îáìåíà òðåìÿ ðåäæåîíàìè, â êî-

òîðîé ïðîöåññ îñóùåñòâëÿåòñÿ îáìåíîì ýôôåêòèâíûìè

òðàåêòîðèÿìè � i ( ) , , ( ) , ( )0 0 33 0 04 0 04
 � �ñòàò. ñèñò. è

� k ( ) , , ( ) , ( )0 0 99 0 01 0 05
 � �ñòàò. ñèñò. .

Óâåëè÷åíèå ñâåòèìîñòè êîëëàéäåðà HERA â 2002 ã.

è èñïîëüçîâàíèå íàêîïëåííîãî îïûòà ïîçâîëèò ñóùå-

ñòâåííî ðàñøèðèòü ïðîãðàììó ôèçè÷åñêèõ èññëåäîâà-

íèé, ñâÿçàííûõ ñ ïðîâåðêîé ñòàíäàðòíîé ìîäåëè. Ïðå-

äóñìîòðåííàÿ ïðîäîëüíàÿ ïîëÿðèçàöèÿ ïó÷êà e� òàêæå

ÿâëÿåòñÿ âàæíûì èíñòðóìåíòîì äëÿ ïîëó÷åíèÿ ìàêñè-

ìàëüíîé ÷óâñòâèòåëüíîñòè èçìåðåíèé. Äëÿ îáåñïå÷å-

íèÿ ñîîòâåòñòâèÿ óñòàíîâêè Í1 ñòîÿùèì çàäà÷àì ôèçè-

÷åñêèõ èññëåäîâàíèé ïëàíèðóåòñÿ åå ðàçâèòèå è ìîäåð-

íèçàöèÿ.

Â ðàìêàõ ïðîãðàììû ìîäåðíèçàöèè ýêñïåðèìåíòà

Í1 ãðóïïà ËÔ× ÎÈßÈ îòâå÷àåò çà ñîçäàíèå, óñòàíîâêó

è ôóíêöèîíèðîâàíèå òðåõ âàæíûõ äåòåêòîðîâ: cïåêòðî-

ìåòðà ëèäèðóþùèõ ïðîòîíîâ FPS, ïðîïîðöèîíàëüíîé

êàìåðû BPC è Plug-äåòåêòîðà.

• Cïåêòðîìåòð FPS ïðåäíàçíà÷åí äëÿ èçìåðåíèÿ ýíåð-

ãèè è ïîïåðå÷íîãî èìïóëüñà ëèäèðóþùèõ ïðîòîíîâ,

âûëåòàþùèõ èç äåòåêòîðà Í1 áåç ðåãèñòðàöèè ïîä ìà-

ëûìè óãëàìè ÷åðåç êàìåðó óñêîðèòåëÿ [7].

• Êàìåðà BPC ïðåäíàçíà÷åíà äëÿ èçìåðåíèÿ ïîëÿðíîãî

è àçèìóòàëüíîãî óãëîâ ðàññåÿíèÿ ýëåêòðîíîâ â ãëóáî-

êîíåóïðóãèõ ïðîöåññàõ è ïîäàâëåíèÿ ôîíîâûõ ïðî-

öåññîâ ôîòîðîæäåíèÿ. Êàìåðà BPC ñîñòîèò èç øåñòè

êîîðäèíàòíûõ ïëîñêîñòåé, ïîâåðíóòûõ íà 60�, è ðàñ-

ïîëîæåíà ïåðåä ýëåêòðîìàãíèòíûì êàëîðèìåòðîì

SpaCal.

• Plug-äåòåêòîð ïðåäíàçíà÷åí äëÿ óâåëè÷åíèÿ àêñåï-

òàíñà óñòàíîâêè Í1 â ïåðåäíåé îáëàñòè âîêðóã ïó÷êà

ïðîòîíîâ è äëÿ âûðàáîòêè òðèããåðíîãî ñèãíàëà ïî

âðåìåíè ïðîëåòà äëÿ ïîäàâëåíèÿ ôîíà îò âçàèìîäåé-

ñòâèé ïó÷êîâ ñ îñòàòî÷íûì ãàçîì â êàìåðå óñêîðèòå-

ëÿ. Plug-äåòåêòîð ñîñòîèò èç ÷óâñòâèòåëüíûõ ñëîåâ

ðàäèàöèîííî ñòîéêèõ ñöèíòèëëÿöèîííûõ ïëàñòèí.

Ñ÷èòûâàíèå ñèãíàëîâ ïðîèçâîäèòñÿ ñ èñïîëüçîâàíè-

åì ñïåêòðîñìåùàþùèõ ôèáåðîâ è ìàãíèòîñòîéêèõ

ôîòîóìíîæèòåëåé.

Íåîáõîäèìî ïîä÷åðêíóòü, ÷òî óâåëè÷åíèå ñâåòè-

ìîñòè êîëëàéäåðà HERA äî ~ 150 ïá	1�ãîä	1 (îêîëî

1 ôá	1 â ïåðèîä ñ 2003 ïî 2007 ã.) ïîçâîëèò îñóùå-

ñòâèòü íîâûå î÷åíü âàæíûå èññëåäîâàíèÿ «æåñòêèõ»
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an effective Regge trajectory of intercept � i ( ) .0 0 33
 �
� �0 04 0 04. ( ) . ( )stat. syst. . The total cross section for the

interaction of the photon with this mixture ( )�� i X� can

be described by an effective trajectory of intercept

� k ( ) .0 0 99
 � �0 01 0 05. ( ) . ( )stat. syst. .

An increase in integrated luminosity of the HERA col-

lider will extend the physics programme concerned with the

validity of the Standard Model. The longitudinal polariza-

tion of e� beam is also an important factor to achieve maxi-

mal sensitivity of the measurements. Upgrading of the H1

detector has been carried out to meet the precision and scope

of future measurements.

Within the upgrade programme of the H1 experiment

the JINR LPP group is responsible for upgrade, installation

and operation of three important detectors: the FPS, Back-

ward Proportional Chamber (BPC) and Plug detector.

• The purpose of the FPS is to measure energy and trans-

verse momentum of leading protons scattered under small

angles in the HERA tunnel away from the main H1 detec-

tor [7].

• The BPC is situated in front of the H1 electromagnetic

SpaCal calorimeter. The purpose of the BPC chamber is to

measure polar and azimuthal angles of scattered electrons

in deep-inelastic scattering processes and reject pho-

toproduction background in conjunction with the

calorimeter. The new BPC chamber consists of six hexag-

onal planes with signal wires rotated at 60� to provide

two-dimensional track coordinates.

• The purpose of the Plug detector is to close a gap of the

H1 acceptance in the forward direction around the beam

pipe and provide time-of-flight trigger signals to suppress

beam induced background. The new Plug detector is

based on layers of radiation hard scintillator tiles read out

by wavelength shifting fibers and photomultipliers resis-

tant to a magnetic field.

In conclusion it should be emphasized that an increase

of luminosity such as ~ 150 pb	1�year	1 (about 1 fb	1 in

the period of 2003 to 2007) gives a possibility to study

«hard» processes at momentum transfer scales Q 2 (or pT
2 )

above 2000 GeV 2. These studies are crucial both for tests of

the Standard Model in the electroweak and QCD sectors

and for searches beyond the Standard Model. Thus discov-

ery potential of the experiments at the HERA collider is the

main motive to increase HERA luminosity.
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ïðîöåññîâ â îáëàñòè Q 2 (èëè pT
2 ) áîëåå

2000 ÃýÂ 2. Ýòè èññëåäîâàíèÿ âàæíû êàê

äëÿ ïðîâåðêè ñòàíäàðòíîé ìîäåëè â ýëåê-

òðîñëàáîì è ÊÕÄ ñåêòîðàõ, òàê è äëÿ ôè-

çèêè çà ïðåäåëàìè ñòàíäàðòíîé ìîäåëè. Â

òî æå âðåìÿ íåîæèäàííûå, à ïîýòîìó íå-

ïðåäñêàçóåìûå îòêðûòèÿ îñòàþòñÿ ãëàâ-

íîé ìîòèâàöèåé äëÿ ýêñïåðèìåíòîâ ïîñëå

óâåëè÷åíèÿ ñâåòèìîñòè êîëëàéäåðà

HERA.

Â. Ä. Êåêåëèäçå

Ñòàíäàðòíàÿ ìîäåëü îáåðåãàåò
ñâîé ñòàòóñ íåïðèêîñíîâåííîñòè

10 èþíÿ ñîñòîÿëñÿ ñïåöèàëüíûé ñåìèíàð ÖÅÐÍ, íà êîòîðîì ñî-

òðóäíè÷åñòâî NA-48 äîëîæèëî îá îáíàðóæåíèè íîâîãî ðàñïàäà êîðîò-

êîæèâóùèõ íåéòðàëüíûõ êàîíîâ

K e eS � � 	� 0

è èçìåðåíèè åãî âåðîÿòíîñòè. Âûñòóïàë àñïèðàíò èç Êåìáðèäæà Ìè-

òåø Ïàòòåë, â ïîëíîì ñîîòâåòñòâèè ñ òðàäèöèÿìè êîëëàáîðàöèè —

ïðåäîñòàâëÿòü ýòî ïî÷åòíîå ïðàâî ñàìûì ìîëîäûì èç àêòèâíûõ ó÷àñò-

íèêîâ ðàáîòû. Ïðîôåññîð Ë. Ìàéàíè, ïðèñóòñòâîâàâøèé íà ñåìèíàðå,

ïîçäðàâèë êîëëàáîðàöèþ ñ î÷åðåäíûì îòêðûòèåì, êîòîðîå èìååò íå-

ïîñðåäñòâåííûå ñëåäñòâèÿ äëÿ âîçìîæíîñòåé êðèòè÷åñêîé ïðîâåðêè

ñòàíäàðòíîé ìîäåëè (ÑÌ).

Îáíàðóæåííûé ðàñïàä ñâÿçàí ñ àíàëîãè÷íûì ðàñïàäîì äëÿ äîëãî-

æèâóùèõ íåéòðàëüíûõ êàîíîâK e eL � � 	� 0 ÷åðåç ïàðàìåòð� S , îïè-
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V. Kekelidze

The Standard Model Preserves
the Status of Inviolability

A special seminar took place at CERN on 10 June, at which the NA48

collaboration has presented an observation of a new decay channel of the

short-living neutral kaon

K e eS � � 	� 0 ,

and a measurement of its branching ratio. In accordance with the collabora-

tion traditions the honour of the first report has been given to the youngest

active participant of this work — Mitesh Patel, a postgraduate student from

Cambridge. Professor L. Maiani, who attended the seminar, congratulated

the collaboration with one more discovery having direct consequences for

the opportunity to check critically the Standard Model (SM). The discov-

ered decay is directly related to the similar one of the long-living neutral

kaon

K e eL � � 	� 0
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ñûâàþùèé èíòåðôåðåíöèþ ìåæäó àìïëèòóäàìè, îòâåò-

ñòâåííûìè çà ïðÿìîå è íåïðÿìîå ÑÐ-íàðóøåíèÿ â ýòîì

ðàñïàäå:

Br( ) { ,K e eL S� 
 � �� 	 	� �0 12 210 15 3

� � � �5 8 10 6 8 104 4 2, [Im ( ) ]| | , [Im ( ) ] }. �  t S t

Ïðè ýòîì � S ÿâëÿåòñÿ åäèíñòâåííîé âåëè÷èíîé, êî-

òîðàÿ íå ìîæåò áûòü òî÷íî âû÷èñëåíà (åå ðàñ÷åòû â

ðàìêàõ êèðàëüíîé ìîäåëè èìåþò íåîïðåäåëåííîñòü â

ïðåäåëàõ îäíîãî ïîðÿäêà âåëè÷èíû) äëÿ òîãî, ÷òîáû îä-

íîçíà÷íî è áåçìîäåëüíî ñâÿçàòü ïàðöèàëüíóþ øèðèíó

ðàñïàäà ñ ïàðàìåòðîì ìàòðèöû Êàáèááî–Êàáàÿøè–

Ìàñêàâû (CKM)

 t td tsV V
 * .

Òî÷íîå èçìåðåíèå Im ( ) t ÷åðåç óêàçàííûé ðàñïàä

î÷åíü âàæíî äëÿ äîñòàòî÷íî êðèòè÷íîé ïðîâåðêè ÑÌ.

Îáíàðóæåííûé æå â ýêñïåðèìåíòå NA-48 ðàñïàä èìååò

íåïîñðåäñòâåííîå îòíîøåíèå ê ïàðàìåòðó � S , êîòîðûé

îïðåäåëÿåòñÿ åãî ïàðöèàëüíîé øèðèíîé:

Br( ) | | .K e eS S� 
 �� 	 	� �0 9 25 10

Â ýêñïåðèìåíòå áûëî îáíàðóæåíî 7 ñîáûòèé ðàñïà-

äà K e eS � � 	� 0 ïðè óðîâíå ôîíà âñåãî 0,15 ñîáûòèÿ,

÷òî ñâèäåòåëüñòâóåò î âûñîêîé íàäåæíîñòè íàáëþäå-

íèÿ. Äëÿ îöåíêè ôîíà íà îñíîâàíèè àíàëèçà êàê ýêñïå-

ðèìåíòàëüíûõ, òàê è ìîäåëèðîâàííûõ ðàñïàäîâ áûëè

ó÷òåíû âñå âîçìîæíûå êàíàëû ðàñïàäîâ K S , K L è ãèïå-

ðîíîâ, à òàêæå âåðîÿòíîñòè ñëó÷àéíûõ ñîâïàäåíèé ñî-

áûòèé. Îñíîâíîé âêëàä â ôîíîâûé óðîâåíü áûë îáóñëî-

âëåí ðàñïàäàìè K e eL � � 	��, ïîëóëåïòîííûìè è òðåõ-

ïèîííûìè ðàñïàäàìè K L, à òàêæå ðàñïàäàìè K S íà äâà

íåéòðàëüíûõ ïèîíà ñ ïîñëåäóþùèì äàëèòö-ðàñïàäîì

êàæäîãî èç íèõ.

Èçìåðåííàÿ ïàðöèàëüíàÿ øèðèíà ðàñïàäà îêàçà-

ëàñü ðàâíîé

Br ñòàò.( ) { , ( ),
,K e eS � 
 � �� 	 	

	
�� 0 9

2 3
2 8

10 5 8

� �0 3 0 8, ( ) , ( )}.ñèñò. òåîð.

Òåîðåòè÷åñêàÿ íåîïðåäåëåííîñòü îáóñëîâëåíà ýêñ-

òðàïîëÿöèåé â ïîëíóþ ôàçîâóþ îáëàñòü èç îáëàñòè ðå-

ãèñòðàöèè ñèãíàëà.

Èç ýòîé øèðèíû îäíîçíà÷íî èçâëåêàåòñÿ âåëè÷èíà

ïàðàìåòðà
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through a parameter � S , describing an interference between

the amplitudes responsible for the direct and indirect CP vi-

olation in this decay:

Br( ) { .K e eL S� 
 � �� 	 	� �0 12 210 15 3

� � � �58 10 6 8 104 4 2. [Im ( ) ]| | . [Im ( ) ] }. �  t S t

Thus, � S is the only parameter which cannot be pre-

cisely calculated (its calculations in the framework of the

Chiral model have uncertainty within one order of magni-

tude) to provide a model-independent relation between the

partial width of this decay and the Cabibbo–Koba-

yashi–Maskawa matrix (CKM) parameter:

 t td tsV V
 * .

A precision measurement of Im ( ) t through the speci-

fied decay is very important for rather critical test of the SM.

The decay observed in the NA48 experiment has the direct

relation to this parameter � S , determined by the branching

ratio:

Br( ) | | .K e eS S� 
 �� 	 	� �0 9 25 10

Seven events of this decay have been observed at a

background level of 0.15 events only. It testifies the high re-

liability of the observation. For the estimation of the back-

ground level all possible channels of K S , K L and hyperon

decays, as well as the probabilities of accidental events have

been evaluated using both the experimental and simulated

events. The major contributions to the background came

from (e e� 	��), semileptonic and three-pion decays of K L,

and K S decay into two neutral pions with the subsequent

Dalitz decay of each of them.

The measured branching ratio of the observed decay is

Br stat.( ) { . ( ).
.K e eS � 
 � �� 	 	

	
�� 0 9

2 3
2 810 58

� �0 3 0 8. ( ) . ( )}.syst. theor.

Here, the theoretical uncertainty is caused by the ex-

trapolation from the fiducial region to the full phase space.

The measured branching ratio leads to the following value

of the parameter:

| | . .
.� S 
 	

�108 0 21
0 26.

Unfortunately, one of the «worst» scenarios has been

realized in the Nature, — the value of | |� S is close to the
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| | , ,
,� S 
 	

�
108 0 21

0 26
.

Ê ñîæàëåíèþ, â ïðèðîäå ðåàëèçîâàëñÿ «íåóäà÷íûé»

âàðèàíò | |� S , à èìåííî âåëè÷èíà, áëèçêàÿ ê åäèíèöå.

Ýòî äåëàåò çàäà÷ó ïî èçìåðåíèþ ïàðàìåòðà  t ÷åðåç

ðàñïàä K e eL � � 	� 0 ïî÷òè íåðåàëüíîé è ïðàêòè÷åñêè

«çàêðûâàåò» îäíó èç èíòåðåñíåéøèõ âîçìîæíîñòåé ïî-

èñêà íàðóøåíèé ÑÌ.

Îäíàêî K -ìåçîíû ïî-ïðåæíåìó îñòàþòñÿ îðèãè-

íàëüíûì è òî÷íûì «èíñòðóìåíòîì» äëÿ ïðîâåðêè ÑÌ â

îäíîé èç åå ñàìûõ «÷óâñòâèòåëüíûõ» òî÷åê — óñëîâèÿõ

óíèòàðíîñòè ÑÊÌ. Òàê, íàïðèìåð, èçìåðåíèå ïàðöè-

àëüíûõ øèðèí ðàñïàäîâ äîëãîæèâóùèõ íåéòðàëüíûõ

êàîíîâ íà íåéòðàëüíûé ïèîí è ïàðó íåéòðèíî–àíòèíåé-

òðèíî èëè ðàñïàäîâ çàðÿæåííûõ êàîíîâ íà çàðÿæåííûé

ïèîí è ïàðó íåéòðèíî–àíòèíåéòðèíî ïîçâîëèò áåçìî-

äåëüíî îïðåäåëèòü ñîîòâåòñòâåííî ìíèìóþ êîîðäèíàòó

âåðøèíû òðåóãîëüíèêà óíèòàðíîñòè èëè ñòîðîíó, ñâÿ-

çûâàþùóþ ýòó âåðøèíó ñ ïðàâîé âåðøèíîé íà ðåàëü-

íîé îñè. Åäèíñòâåííîå âûïîëíåííîå íà ñåãîäíÿ

èçìåðåíèå ïîñëåäíåé âåëè÷èíû, õîòÿ è èìååò áîëüøóþ

ïîãðåøíîñòü, íå âïèñûâàåòñÿ â ÑÊÌ-ñõåìó. Â äîëãî-

ñðî÷íûõ ïëàíàõ ñîòðóäíè÷åñòâà NA-48 îáñóæäàåòñÿ

âîçìîæíîñòü ñóùåñòâåííîãî óòî÷íåíèÿ ýòîãî èçìåðå-

íèÿ.

Â áîëåå áëèçêîé ïåðñïåêòèâå ýêñïåðèìåíòà

NA-48/2, êðîìå ïîèñêà ÑÐ-íå÷åòíûõ çàðÿäîâûõ àñèì-

ìåòðèé, çíà÷àòñÿ òî÷íûå èçìåðåíèÿ ïàðöèàëüíûõ øè-

ðèí è ôîðìôàêòîðîâ ïîëóëåïòîííûõ ðàñïàäîâ çàðÿæåí-

íûõ êàîíîâ. Îíè ïîçâîëÿò ñîîòâåòñòâåííî óòî÷íèòü çíà-

÷åíèå ïàðàìåòðà ÑÊÌ Vus , êîòîðûé, êàê íåäàâíî

âûÿñíèëîñü, ïëîõî ñîãëàñóåòñÿ ñ óñëîâèåì óíèòàðíîñòè

ÑÊÌ, è îñóùåñòâèòü ïîèñê òåíçîðíûõ è ñêàëÿðíûõ âçà-

èìîäåéñòâèé, íå óêëàäûâàþùèõñÿ â ðàìêè ÑÌ.

Ïðîâåäåííûé â ÖÅÐÍ ñåìèíàð áûë äîñòóïåí äëÿ

ñîòðóäíèêîâ ÎÈßÈ â çàëå âèäåîêîíôåðåíöèé ËÔ×.
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unity. It makes the measurement of the  t parameter

through the decay K e eL � � 	� 0 very difficult and practi-

cally «closes» one of the most interesting opportunities to

search for the SM violations.

However, K mesons remain original and precise

«tools» for the SM tests in the most «sensitive» way — veri-

fying the CKM unitarity condition. Thus, the measurement

of the branching ratios of K L decay into neutral pion and a

pair of neutrino–antineutrino, or K� decay into charged

pion and a pair of neutrino–antineutrino will allow one to

measure in a model-independent way accordingly imagi-

nary coordinate of the unitarity-triangle top vertex or the

side connecting this vertex with the right one on the real

axis. The only measurement of this side done so far does not

agree with the CKM unitarity condition. A possibility to do

the corresponding precise measurement is discussed in the

long-term plans of the NA48 collaboration.

In the near future plans of the NA48/2 experiment the

precise measurements of charged-kaon semileptonic-decay

partial width and corresponding formfactors, in addition to

the search for CP-violating charged asymmetries, are fore-

seen. These measurements will allow one to specify the

value of the CKM parameterVus which, as has recently be-

come clear, does not fit well to the CKM unitary condition,

and to search for tensor and scalar interactions, which are

beyond the SM.

This CERN seminar was available for the JINR staff in

the LPP videoconference hall.
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Å. À. Ñòðîêîâñêèé

Ïîèñê ïðîÿâëåíèé ïîëÿðèçîâàííîé
ñêðûòîé ñòðàííîñòè íóêëîíîâ
â íóêëîí-íóêëîííûõ âçàèìîäåéñòâèÿõ
íà íóêëîòðîíå (ïðîåêò NIS)

Ïðîåêò NIS, îäîáðåííûé ÏÊÊ ÎÈßÈ ïî ôèçèêå ÷à-

ñòèö â àïðåëå 2001 ã., áûë ìîòèâèðîâàí íåäàâíî ïîëó-

÷åííûìè íåîæèäàííûìè ðåçóëüòàòàìè, êàñàþùèìèñÿ

ðîëè ñòðàííûõ êâàðêîâ â íóêëîíàõ. Èíòóèòèâíî êàçà-

ëîñü, ÷òî ss-ïàðû â íóêëîíàõ íåñóùåñòâåííû, ïîñêîëü-

êó îíè îòíîñÿòñÿ ê «ìîðñêèì» êâàðêàì íóêëîíà. Îäíàêî

ýêñïåðèìåíòàëüíûå ðåçóëüòàòû, ïîëó÷åííûå íà êîëüöå

LEAR â îïûòàõ ïî pp-àííèãèëÿöèè â ïîêîå, ïðèâåëè ê

íåîáõîäèìîñòè ðàññìîòðåòü ìîäåëü [1] íóêëîíà ñ âîë-

íîâîé ôóíêöèåé, ñîäåðæàùåé îòðèöàòåëüíî ïîëÿðèçî-
âàííûå ss-ïàðû. Ïðèâëåêàòåëüíàÿ îñîáåííîñòü òàêîé

ìîäåëè ïîëÿðèçîâàííîé ñêðûòîé ñòðàííîñòè íóêëîíîâ

ñîñòîèò â òîì, ÷òî îíà îäíîâðåìåííî äàåò îñíîâó äëÿ

åñòåñòâåííîãî îáúÿñíåíèÿ ò. í. «ñïèíîâîãî êðèçèñà».

Ìîäåëü ïîëÿðèçîâàííîé ñêðûòîé ñòðàííîñòè íó-

êëîíîâ äàåò âïîëíå îïðåäåëåííûå ïðåäñêàçàíèÿ äëÿ ðî-

æäåíèÿ !-ìåçîíîâ â íóêëîí-íóêëîííûõ âçàèìîäåé-

ñòâèÿõ, ïðè÷åì âàæíåéøèì èç íèõ äîëæíî áûòü ñèëü-

íîå íàðóøåíèå ôåíîìåíîëîãè÷åñêîãî ïðàâèëà Îêóáî–

Öâåéãà–Èèçóêè (ÎÖÈ) ïðè ðîæäåíèè !-ìåçîíîâ â

NN -ñòîëêíîâåíèÿõ âáëèçè ïîðîãà, à èìåííî îòíîøåíèå

R pp 
 � �� ! � �( )/ ( )pp pp pp pp äîëæíî áûòü ìíîãî

áîëüøå ïðåäñêàçûâàåìîãî ýòèì ïðàâèëîì:

R( / ) ,! � 
 � 	4 2 10 3.
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E. A. Strokovsky

Search for Effects of Nucleon Polarized Hidden
Strangeness in Nucleon–Nucleon Interactions at
the Nuclotron (NIS Project)

The project, approved by the JINR PAC for Particle

Physics in April, 2001, was inspired by unexpected results

obtained recently on the role of the strange quarks in the nu-

cleon. Intuitively, it was expected that the ss pairs in the nu-

cleon are not significant, being a component of the nucleon

sea quarks. But experimental results obtained in experi-

ments at LEAR for pp annihilation at rest forced to build a

model (Ref. [1]) based on a nucleon wave function contain-
ing negatively polarized ss pairs. An attractive feature of

this model of the nucleon polarized intrinsic strangeness is

its capability to give a natural basis for explanation of the

so-called «spin crisis» as well.

In particular, the model gives rather definite pre-

dictions for the !-meson production in nucleon–nucleon

collisions. The most important of them is that the ap-

parent violation of the Okubo–Zweig–Iizuka (OZI) phe-

nomenological rule for ! production in NN collisions

must exist at energies near the threshold: the ratio

R pp pp pp pppp 
 � �� ! � �( )/ ( ) is to be much higher

than the value predicted by the rule: R( / ) .! � 
 � 	4 2 10 3.

The experimental programme of the NIS project is

aimed to search for effects of nucleon polarized strangeness

in production of ! and � mesons in pp and np scattering

close to the thresholds. It implies (i) a comparison of pro-
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Ïðîåêò NIS íàöåëåí íà ïîèñê ïðîÿâëåíèé ïîëÿðè-

çîâàííîé ñêðûòîé ñòðàííîñòè íóêëîíîâ â ðîæäåíèè !-

è �-ìåçîíîâ â pp- è np-ðàññåÿíèè. Ýòî ïîäðàçóìåâàåò:

1) ñðàâíåíèå ñå÷åíèé ðîæäåíèÿ !- è �-ìåçîíîâ âáëèçè

èõ ïîðîãîâ ðîæäåíèÿ â pp-âçàèìîäåéñòâèÿõ, 2) èçìåðå-

íèå ðîæäåíèÿ !-ìåçîíîâ â np-âçàèìîäåéñòâèÿõ. Â èòîãå

áóäóò ïîëó÷åíû äàííûå î âåëè÷èíå íàðóøåíèÿ ïðàâèëà

ÎÖÈ â pp-âçàèìîäåéñòâèÿõ, åãî ýíåðãåòè÷åñêîé è

ñïèí-èçîñïèíîâîé çàâèñèìîñòè ïðè ïðåâûøåíèè íàä

ïîðîãîì " ~ 30–100 ÌýÂ. Ñå÷åíèå ðîæäåíèÿ !-ìåçîíîâ

â pp-âçàèìîäåéñòâèè ó ïîðîãà èçìåðåíî ïîêà òîëüêî

â îïûòå DISTO [2] íà óñêîðèòåëå SATURNE-II (Ôðàí-

öèÿ).

Âàæíîñòü ôèçè÷åñêîé çàäà÷è ïðîåêòà NIS ïîäòâåð-

æäàåòñÿ òåì, ÷òî â îêòÿáðå 2001 ã. äëÿ óñòàíîâêè ANKE

[3] íà óñêîðèòåëå COSY (Ãåðìàíèÿ) ïðåäëîæåí àíàëî-

ãè÷íûé îïûò ïî èçìåðåíèþ ñå÷åíèÿ ðåàêöèè pp pp� !
ïðè "�18,5 è 34,6 ÌýÂ.

Ýíåðãåòè÷åñêèé èíòåðâàë èçìåðåíèé ïî ïðîåêòó

NIS çàïîëíÿåò (ñ ïåðåêðûòèåì) «ùåëü» ìåæäó ïëàíèðó-

åìûìè â COSY èçìåðåíèÿìè è äàííûìè DISTO (ðèñ. 1).

Â öåëîì ñå÷åíèå ðîæäåíèÿ !-ìåçîíà â pp-ñòîëêíîâåíè-

ÿõ áóäåò èçìåðåíî ñ øàãîì �" ~ 15 ÌýÂ ïðè

" ~ 18 100	 ÌýÂ. Èçìåðåíèÿ ïðè "âûøå 35 ÌýÂ âîçìîæ-

íû òîëüêî íà íóêëîòðîíå, êîòîðûé ïðåäîñòàâëÿåò øèðî-

êèå âîçìîæíîñòè äëÿ èññëåäîâàíèé ÿâëåíèé âáëèçè è

ïîä ïîðîãîì ïðè | |t 
1ÃýÂ 2/ñ 2 (ðèñ. 2, 3).

Ïîäãîòîâêà ýêñïåðèìåíòà âåäåòñÿ îáúåäèíåííûìè

óñèëèÿìè Ëàáîðàòîðèè ôèçèêè ÷àñòèö è Ëàáîðàòîðèè

âûñîêèõ ýíåðãèé ñ ó÷àñòèåì ôèçèêîâ ËÈÒ è ËÒÔ. Â êà-

÷åñòâå îñíîâíûõ êîìïîíåíòîâ ìàãíèòíîãî ñïåêòðîìå-
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duction cross sections of ! and � mesons near their thresh-

olds in proton–proton interactions, (ii) measurement of !

production in np interactions. The NIS experiment will pro-

vide data on the magnitude of the effect of the OZI violation

in pp interactions, its energy and spin-isospin dependencies

in a vicinity of the threshold (the energy excess over the

threshold " ~ 30–100 MeV). The only existing data (one

point) on ! production in pp interaction near the threshold

are from the DISTO experiment [2] at SATURNE-II

(France).

Importance of the NIS physical case is now demon-

strated by the fact that a similar experiment was proposed in

October, 2001, at COSY for the ANKE set-up [3] (Ger-

many) with the goal to measure pp pp� ! cross section at

"�18.5 and 34.6 MeV. It stimulated the upgrading of the

COSY accelerator up to energy 2.83 GeV from 2.53 GeV.

The energy interval of NIS fills (with an overlap) the

gap between the planned COSY experiment and the DISTO

one (Fig. 1). As the net result, the !-production cross sec-

tion in pp collisions will be measured with the energy step

�" ~ 15 MeV at " ~ 18 100	 MeV. The measurements in the

" interval above 35 MeV are possible only at the JINR Nu-

clotron, which offers rich opportunities for studies of the

threshold and subthreshold phenomena at | |t 
1 GeV 2/c 2

(Figs. 2, 3).

The experiment is being prepared by joint efforts of the

Laboratory of Particle Physics and the Veksler and Baldin

Laboratory of High Energies with participation of physi-
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Ðèñ. 1. Ñîâðåìåííûå äàííûå î ðîæäåíèè !-ìåçîíà ó ïîðîãà.

Ëèíèè: ôåíîìåíîëîãè÷åñêàÿ ìîäåëü [4, 3] ñ ó÷åòîì âçàèìî-

äåéñòâèÿ â êîíå÷íîì ñîñòîÿíèè (ÂÊÑ) (ñïëîøíàÿ) è ýíåðãîçà-

âèñèìîñòü òîëüêî çà ñ÷åò ôàçîâîãî îáúåìà áåç ÂÊÑ (ïóíêòèð).

Çàøòðèõîâàííàÿ îáëàñòü — íåîïðåäåëåííîñòü ìîäåëè [4] (áåç

ó÷åòà ÂÊÑ). Äàííûå âçÿòû èç ðàáîòû [2]; â îøèáêè âêëþ÷åíà

ñèñòåìàòè÷åñêàÿ ïîãðåøíîñòü. Ñòðåëêàìè óêàçàíû ýíåðãå-

òè÷åñêèå èíòåðâàëû ïëàíèðóåìûõ ýêñïåðèìåíòîâ NIS è

ANKE [3]

Fig. 1. Present data on the !-meson production at the threshold.

Lines: phenomenological model of Refs. [4, 3] with final state in-

teraction (FSI) taken into account (solid) and only phase space en-

ergy dependence without FSI (dotted). Shaded area — uncertain-

ties of the Ref. [4] model (no FSI effects). The data are from Refs.

[2] with systematic uncertainties included in the error bars. Arrows

indicate the " interval planned for measurements in the present pro-

posal (NIS) and the proposal of Ref. [3] (ANKE)



òðà NIS áóäóò èñïîëüçîâàíû ïðîïîðöèîíàëüíûå êàìåðû

(ÏÊ) ðàçìåðîì 2 1# ì ñ èõ ðåãèñòðèðóþùåé ýëåêòðîíè-

êîé èç çàêîí÷èâøåãîñÿ ýêñïåðèìåíòà ÝÊÑ×ÀÐÌ è îáî-

ðóäîâàíèå óñòàíîâêè ÑÔÅÐÀ (àíàëèçèðóþùèé ìàãíèò,

ñèñòåìà ñáîðà äàííûõ, ëîãè÷åñêàÿ ýëåêòðîíèêà è ñèñòå-

ìà ìîíèòîðèðîâàíèÿ ïó÷êà). ÏÊ è èõ ýëåêòðîíèêà óæå

äîñòàâëåíû èç Ïðîòâèíî, è ñåé÷àñ âåäåòñÿ èõ ïðîâåðêà

íà ñòåíäå ïåðåä óñòàíîâêîé íà ïó÷îê. Èäóò ðàáîòû ïî

ïîäãîòîâêå ñèñòåìû èäåíòèôèêàöèè ÷àñòèö.
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cists from LIT and BLTP. The main parts of the

NIS magnetic spectrometer come from the com-

pleted EXCHARM experiment (2 1# m multiwire

proportional chambers (MWPC) with all their

readout electronics) and SPHERE installation

(the analyzing magnet, DAQ and logical elec-

tronics, beam monitoring system). The MPWCs

and their electronics have been transported from

Protvino, and a detailed test-bench study of the

MPWCs before their mounting at the beam line is in

progress, as well as the R&D of detectors for the PID sys-

tem.

The spectrometer can be used as itself for a number of

other experiments, first of all for investigation of the lightest

hypernuclei and charge exchange of lightest nuclei within

the physical programme described in Ref. [6]. Another topic

where the use of the NIS set-up is being considered is study

of vector meson (�, �, !) production by protons and

deuterons in nuclear medium. Exploitation of relativistic

medium and heavy nuclei beams of the Nuclotron may be

here of vital importance. The main goal of such studies is to

answer the old-standing questions concerning the possible

influence of the nuclear medium on particle properties.

Concerning the lowest baryon resonances, it has been estab-

lished (Refs. [7]) that � production in nuclei is strongly in-
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Ðèñ. 2. Ïîðîãè, äîñòèæèìûå â pp-, pd- è p12C-âçà-

èìîäåéñòâèÿõ. Îñü àáñöèññ: êèíåòè÷åñêàÿ ýíåðãèÿ

ïðîòîííîãî ïó÷êà (äëÿ ÿäåðíûõ ïó÷êîâ (äåéòðîíû

è ò. ï.) — êèíåòè÷åñêàÿ ýíåðãèÿ íà îäèí íóêëîí).

Ñòðåëêè íàä îñüþ àáñöèññ óêàçûâàþò ïîëîæåíèÿ

ãëàâíûõ äåïîëÿðèçóþùèõ ðåçîíàíñîâ íóêëîòðîíà

äëÿ ïîëÿðèçîâàííîãî äåéòðîííîãî ïó÷êà (ñì. [5])

Fig. 2. Access to the thresholds for particle production

in pp, pd and p12C interactions. Abscisse: kinetic en-

ergy of the proton beam (for the case of nuclear beam

(deuterons, etc.) it corresponds to kinetic energy per

nucleon). Arrows at the abscisse axis indicate positions

of weak depolarizing resonances in the Nuclotron for a

polarized deuteron beam (Ref. [5])

Ðèñ. 3. Ïåðåäà÷è 4-èìïóëüñà ïðè ïîðîãîâîì

ðîæäåíèè â pp-âçàèìîäåéñòâèÿõ

Fig. 3. The 4-momentum transfers squared

for threshold production in pp interactions



Ñïåêòðîìåòð NIS òàêæå ìîæåò áûòü èñïîëüçîâàí

äëÿ ïðîâåäåíèÿ äðóãèõ ýêñïåðèìåíòîâ, â ïåðâóþ î÷å-

ðåäü äëÿ èññëåäîâàíèé ëåã÷àéøèõ ãèïåðúÿäåð è ïåðåçà-

ðÿäêè ëåã÷àéøèõ ÿäåð ïî ïðîãðàììå, èçëîæåííîé â ðà-

áîòàõ [6]. Ðàññìàòðèâàåòñÿ âîçìîæíîñòü ïðèìåíåíèÿ

óñòàíîâêè NIS äëÿ èññëåäîâàíèÿ ðîæäåíèÿ âåêòîðíûõ

ìåçîíîâ (�, �, !) ïðîòîíàìè è äåéòðîíàìè â ÿäåðíîé

ñðåäå. Äëÿ ýòîé çàäà÷è ìîæåò îêàçàòüñÿ ðåøàþùèì èñ-

ïîëüçîâàíèå ïó÷êîâ ðåëÿòèâèñòñêèõ ÿäåð ñðåäíåãî è

áîëüøîãî àòîìíîãî íîìåðà. Ãëàâíàÿ öåëü ïîäîáíûõ

îïûòîâ — ïîëó÷èòü îòâåò íà äàâíèé âîïðîñ î âîçìîæ-

íîñòè èçìåíåíèÿ ñâîéñòâ ýëåìåíòàðíûõ ÷àñòèö â ÿäåð-

íîé ñðåäå. Â îòíîøåíèè ëåã÷àéøèõ áàðèîííûõ ðåçî-

íàíñîâ èçâåñòíî (ñì. ðàáîòû [7]), ÷òî âîçáóæäåíèå � â

ÿäðàõ ñèëüíî ìîäèôèöèðóåòñÿ âëèÿíèåì ñðåäû. Îäíàêî

äëÿ ìåçîíîâ òèïà �, �, ! ýêñïåðèìåíòû ïî ýòîé ïðîáëå-

ìå òîëüêî íà÷èíàþòñÿ.
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fluenced by medium effects. But for mesons like �, �, ! the

experimental study of this problem is at present at the very

beginning.
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Â. À. Êàðíàóõîâ è êîëëàáîðàöèÿ ÔÀÇÀ

Òåïëîâàÿ ìóëüòèôðàãìåíòàöèÿ ÿäåð
è ôàçîâûå ïåðåõîäû «æèäêîñòü–òóìàí»
è «æèäêîñòü–ãàç»

Òåïëîâàÿ ìóëüòèôðàãìåíòàöèÿ — íîâûé, ìíîãî-

òåëüíûé òèï ðàñïàäà ãîðÿ÷èõ ÿäåð, âçðûâîïîäîáíûé

ïðîöåññ, ñîïðîâîæäàþùèéñÿ ìíîæåñòâåííîé ýìèññèåé

ôðàãìåíòîâ ïðîìåæóòî÷íîé ìàññû (ÔÏÌ, 2 20� �Z ).

Ýòî äîêàçàíî êîëëàáîðàöèåé ÔÀÇÀ â 1994 ã.

Ïðîöåññ òðàêòóåòñÿ íàìè êàê ôàçîâûé ïåðåõîä

(ïåðâîãî ðîäà) «æèäêîñòü–òóìàí», ïðîèñõîäÿùèé ïðè

Tb 
5–7 ÌýÂ. Ãîðÿ÷åå ÿäðî, ðàñøèðÿÿñü çà ñ÷åò òåïëî-

âîãî äàâëåíèÿ, ïîïàäàåò â îáëàñòü ôàçîâîé íåóñòîé÷è-

âîñòè (ñïèíîäàëüíàÿ îáëàñòü). Â ðåçóëüòàòå ôëþêòóà-

öèé ïëîòíîñòè ãîìîãåííàÿ ÿäåðíàÿ ñèñòåìà ðàñïàäàåòñÿ

íà àíñàìáëü, ñîñòîÿùèé èç êàïåëåê (ÔÏÌ) è ÿäåðíîãî

ãàçà (íóêëîíû). Ýòî «ÿäåðíûé òóìàí» (òåðìèí ïðåäëî-

æåí P. J. Siemens, Nucl. Phys. A. 1984. V. 428. P. 189c),

êîòîðûé ðàçëåòàåòñÿ ïîä äåéñòâèåì êóëîíîâñêèõ ñèë è

ðåãèñòðèðóåòñÿ êàê ìóëüòèôðàãìåíòàöèÿ. Ôèçè÷åñêèì

îñíîâàíèåì àíàëîãèè ìåæäó ÿäåðíûì âåùåñòâîì è

êëàññè÷åñêîé æèäêîñòüþ, ïðèâîäÿùåé ê ïîÿâëåíèþ

ñïèíîäàëüíîé îáëàñòè, ÿâëÿåòñÿ ñõîäñòâî ìîëåêóëÿð-

íûõ è ÿäåðíûõ ñèë â îòíîøåíèè èõ çàâèñèìîñòè îò ðàñ-

ñòîÿíèÿ. Ìîëåêóëû, ñáëèæàÿñü, èñïûòûâàþò ïðèòÿæå-

íèå, êîòîðîå çàòåì ñìåíÿåòñÿ îòòàëêèâàíèåì (ñèëû

Âàí-äåð-Âààëüñà). ßäåðíûå ñèëû èìåþò ïîäîáíîå ïîâå-

äåíèå, õîòÿ è â ñîâåðøåííî èíîé øêàëå ýíåðãèé è ðàñ-

ñòîÿíèé. Â ðåçóëüòàòå «óðàâíåíèÿ ñîñòîÿíèÿ» ïîëó÷à-

þòñÿ âåñüìà ïîõîæèìè. Óäèâèòåëüíàÿ óíèâåðñàëüíîñòü

çàêîíîâ ïðèðîäû! Âìåñòå ñ òåì ôàçîâûé ïåðåõîä «æèä-
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V. A. Karnaukhov and the FASA collaboration

Thermal Multifragmentation and Nuclear
«Liquid–Fog» and «Liquid–Gas»
Phase Transitions

Thermal multifragmentation is a new multibody decay

mode of very hot (E* �500–700 MeV) nuclei character-

ized by the copious emission of the intermediate mass frag-

ments (IMF, 2 20� �Z ), which are heavier than alpha par-

ticles but lighter than fission fragments. It was proved by the

FASA collaboration in 1994. Such a multibody disintegra-

tion is not an exotic one but the main decay channel of a very

hot nuclear system.

We consider this process as the «liquid–fog» phase

transition (of the first order) which takes place at the temper-

ature Tb 
5–7 MeV. The hot nucleus expands by the ther-

mal pressure and enters the phase instability region (spin-

odal one). Due to density fluctuations, a homogeneous sys-

tem converts into the mixed state, consisting of liquid

droplets (IMFs) surrounded by nuclear gas. In fact, the final

state of this transition is a nuclear fog, which explodes due

to Coulomb repulsion and is detected as multifragmenta-

tion. Note that the term «nuclear fog» was introduced long

ago by P. J. Siemens (Nucl. Phys. A. 1984. V. 428. P. 189c)

on the basis of the similarity between Van der Waals and nu-

cleon–nucleon interactions. In both cases the attraction be-

tween particles is replaced by repulsion in the small interac-

tion range. As a result, the equations of the state are very

similar for so different systems notwithstanding the great

distinction of the energy and range scales. Very impressive

universality of the nature laws! At the same time, the liq-
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êîñòü–òóìàí» — ñïåöèôè÷åñêè ÿäåðíûé, õàðàêòåðèñòè-

êè êîòîðîãî îáóñëîâëåíû çàðÿäîì ñèñòåìû.

Â ïîëüçó òàêîãî ñöåíàðèÿ ãîâîðÿò òðè îñíîâíûõ íà-

áëþäåíèÿ:

à) ïîðîãîâîñòü ÿâëåíèÿ;

á) ïîíèæåííàÿ ïëîòíîñòü ñèñòåìû â ìîìåíò ðàçâà-

ëà: � �b � 	( / / )1 3 1 4 0;

â) ìàëîå âðåìÿ æèçíè ãîðÿ÷åãî ÿäðà — ïîðÿäêà

õàðàêòåðíîãî âðåìåíè ôëþêòóàöèé ïëîòíîñòè

(�50 ôì/c).

Ïîëíàÿ ôàçîâàÿ äèàãðàììà ÿäåðíîãî âåùåñòâà,

ïðåäëîæåííàÿ W. Greiner è H. Stocker (1985), ïðèâåäå-

íà íà ðèñ. 1. Îáëàñòü ôàçîâîãî ïåðåõîäà «æèäêîñòü–òó-

ìàí» ïîêàçàíà â ëåâîì íèæíåì óãëó. Åãî «ôóíäàìåí-

òàëüíîñòü» äëÿ ÿäåðíîé ôèçèêè î÷åâèäíà, õîòÿ, âîçìîæ-

íî, è íå ñòîëü çíà÷èòåëüíà, êàê â ñëó÷àå êâàðê-ãëþîííîé

ïëàçìû. Íî çàòî îí çàâåäîìî ñóùåñòâóåò. Áîëåå òîãî, ïî-

ëó÷àåìûå ïðè åãî èññëåäîâàíèè äàííûå ïîëåçíû äëÿ

ïîíèìàíèÿ äèíàìèêè ñâåðõíîâûõ çâåçä.

Äëÿ ïîëó÷åíèÿ ãîðÿ÷èõ ÿäåð øèðîêî èñïîëüçóþòñÿ

ðåàêöèè íà òÿæåëûõ èîíàõ. Îäíàêî â ýòîì ñëó÷àå íàãðåâ

ñîïðîâîæäàåòñÿ çíà÷èòåëüíûìè ñæàòèåì, âðàùåíèåì è

äåôîðìàöèåé ñèñòåìû. Êàðòèíà óïðîùàåòñÿ, åñëè èñ-

ïîëüçîâàòü ëåãêèå ïó÷êè (ïðîòîí, ãåëèé) ñ ðåëÿòèâèñò-

ñêîé ýíåðãèåé (ðèñ. 2). Ïðîõîäÿ ÷åðåç ÿäðî-ìèøåíü,

ïðîòîí èñïûòûâàåò ñîóäàðåíèÿ ñ íóêëîíàìè, âûçûâàÿ

âíóòðèÿäåðíûé êàñêàä (INC*). Áûñòðûå ÷àñòèöû âûëå-

òàþò, ìåäëåííûå çàñòðåâàþò â ÿäðå-îñòàòêå, íàãðåâàÿ

åãî. Ýòî óíèêàëüíûé ñïîñîá ïîëó÷åíèÿ ãîðÿ÷èõ ÿäåð,

ýíåðãèÿ âîçáóæäåíèÿ êîòîðûõ ïðàêòè÷åñêè öåëèêîì òå-
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uid–fog phase transition is a specific nuclear transition,

because it is highly influenced by the Coulomb field of the

system.

This scenario is proved by the following observations:

— Multifragmentation has an energy threshold;

— The density of the system at the break-up time is reduced:

� �b � 	( / / )1 3 1 4 0;

— The mean lifetime of the fragmenting system is very

small (�50 fm/c), which is of order of the density fluctu-

ation time scale.

The nuclear phase diagram is presented in Fig. 1 as de-

signed by W. Greiner and H. Stocker (1985). The region of

the liquid–fog phase transition (spinodal region) is shown in

the lower left corner. Its significance for nuclear physics is

evident, but it may be not so fundamental as the transition to

quark-gluon plasma. However, it does definitely exist!

Moreover, its investigation may be useful for understanding

the supernova dynamics.

An effective way to produce hot nuclei is collision of

heavy ions with energies of up to hundreds of MeV per nu-

cleon. But in this case heating of nuclei is accompanied by

compression, strong rotation and shape distortion, which

may essentially influence the decay properties of hot nuclei.

The picture becomes simpler and clearer when light rela-

tivistic projectiles (first of all, protons, antiprotons, pions)

are used. Figure 2 illustrates the central collision of a rela-

tivistic proton with a heavy target (it is usually Au). Passing

through the target, the proton creates an intranuclear cas-

cade (INC). Fast cascade particles are ejected into the for-

ward hemisphere, while slower ones are absorbed by the

target spectator. As a result, the hot remnant nucleus ex-

pands and disintegrates, emitting nucleons and fragments. It

is our way! In contrast to heavy ion collisions, fragments are

emitted by the only source — the slowly moving target

spectator. Its excitation energy is almost entirely thermal.

Light relativistic projectiles provide therefore a unique pos-
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Äóáíà, 1994 ã. Ãðóïïà ó÷åíûõ — ó÷àñòíèêîâ

ýêñïåðèìåíòîâ íà ñèíõðîôàçîòðîíå ÎÈßÈ ïî

ïðîãðàììå ÔÀÇÀ: Â. Êàð÷ (ÈßÔ, Êðàêîâ,

Ïîëüøà), Ý. Íîðáåê (Óíèâåðñèòåò Àéîâû, ÑØÀ),

Õ. Îéøëåð (ÈßÔ ÂÒØ, Äàðìøòàäò, ÔÐÃ),

Â. À. Êàðíàóõîâ (ÎÈßÈ)

Dubna, 1994. A group of scientists involved in the

experiments at the JINR Synchrophasotron within

the FASA project (left to right): V. Karcz (INP,

Cracow, Poland), E. Norbeck (Iowa University,

USA), H. Oeschler (INP, Darmstadt, Germany) and

V. Karnaukhov (JINR)



ïëîâàÿ. Ðàçîãðåòîå è ðàñøèðèâøååñÿ ÿäðî-îñòàòîê ðàç-

âàëèâàåòñÿ, èñïóñêàÿ â ðàçíûå ñòîðîíû íóêëîíû è ôðàã-

ìåíòû. Ìû íàçûâàåì ýòîò ïðîöåññ òåïëîâîé ìóëüòè-
ôðàãìåíòàöèåé. Îí óñïåøíî îïèñûâàåòñÿ â

òåðìîäèíàìè÷åñêîì ïîäõîäå, ðàçâèòîì â ñòàòèñòè÷å-

ñêîé ìîäåëè ìóëüòèôðàãìåíòàöèè (SMM, Ìîñêâà–Êî-

ïåíãàãåí).

Äëÿ èçó÷åíèÿ òåïëîâîé ìóëüòèôðàãìåíòàöèè áûëà

ñîçäàíà 4�-óñòàíîâêà ÔÀÇÀ. Îíà ðàçìåùåíà íà ïó÷êå

íóêëîòðîíà ÎÈßÈ. Â óñòàíîâêå 30 òåëåñêîïîâ çàðÿæåí-

íûõ ÷àñòèö, dE(ãàç)#E(Si(Au)), è 64 ñ÷åò÷èêà CsI(Tl),

ñîñòàâëÿþùèõ äåòåêòîð ìíîæåñòâåííîñòè ôðàãìåíòîâ.

Ïîëíîå ÷èñëî êàíàëîâ ýëåêòðîíèêè — 205. Óñòàíîâêà

ïîçâîëÿåò èçìåðÿòü ðàñïðåäåëåíèÿ ñîáûòèé ïî ìíîæå-

ñòâåííîñòè ôðàãìåíòîâ, èõ ýíåðãåòè÷åñêèå ñïåêòðû,

óãëîâûå è çàðÿäîâûå ðàñïðåäåëåíèÿ, êîððåëÿöèè ïî îò-

íîñèòåëüíîìó óãëó è ñêîðîñòè. Ñ ïîìîùüþ ýòîé óñòà-

íîâêè â 1993–1997 ãã. áûëà ïðîâåäåíà ñåðèÿ ýêñïåðè-

ìåíòîâ (ñì. «Íîâîñòè ÎÈßÈ», 1997, ¹ 3), íà îñíîâà-

íèè êîòîðûõ è ñäåëàí âûâîä, ÷òî òåïëîâàÿ

ìóëüòèôðàãìåíòàöèÿ — ñóòü ôàçîâûé ïåðåõîä «æèä-

êîñòü–òóìàí».

Äðóãîé òèï ÿäåðíîãî ôàçîâîãî ïåðåõîäà, «æèä-
êîñòü–ãàç», îæèäàåòñÿ ïðè áîëåå âûñîêîé òåìïåðàòóðå.
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sibility of investigating thermal multifragmentation, which

is governed by the thermodynamic properties of a hot nu-

clear system. That is why the Statistical Multifragmentation

Model (SMM, Moscow–Copenhagen) is so successful in

describing the details of thermal disintegration of highly ex-

cited target spectators.

We use the 4�-set-up FASA installed on the Nuclotron

beam. This device includes 30 telescopes dE(gas)#
E(Si(Au)) and a fragment multiplicity detector composed of

64 CsI(Tl) thin scintillators. The total number of electronic

channels is 205. The FASA set-up gives the possibility of

measuring different observables: the fragment multiplicity

and charge distributions, energy spectra for the events with a

given multiplicity, angular distributions, IMF–IMF correla-

tions as a function of the relative angle and relative velocity.

A number of experiments were performed with the FASA

set-up during 1993–1997 to gather the data for the conclu-

sion that thermal multifragmentation is in fact a nuclear liq-
uid–fog phase transition.

Another type of nuclear phase transition, a «liquid–
gas» transition, is expected to occur at higher temperatures.

The top of the spinodal region corresponds to the critical

temperature Tc for this transition. At this critical point the

liquid and gaseous phases become identical, the surface ten-

sion � s T( ) vanishes, and only the gas phase is possible

above Tc . The most motivated expression for � s T( ) is the

following:
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According to the SMM, the fragment charge distribu-

tion Y Z( ) crucially depends on the contribution of the free
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Ðèñ. 1. Ïðåäïîëàãàåìàÿ ôàçîâàÿ äèàãðàììà ÿäåðíîãî âåùåñòâà

(�0 — íîðìàëüíàÿ ÿäåðíàÿ ïëîòíîñòü), ñïèíîäàëüíàÿ îáëàñòü

ïîêàçàíà âíèçó ñëåâà

Fig. 1. The proposed nuclear phase diagram: � �/ 0 is the baryon

density in the units of the normal nuclear density, the spinodal re-

gion is shown in the lower left corner

Ðèñ. 2. Êàðòèíà ñîóäàðåíèÿ áûñòðîãî ïðîòîíà ñ ÿäðîì. Âïåðåä

ëåòÿò íóêëîíû, âûáèòûå â ïðîöåññå âíóòðèÿäåðíîãî êàñêàäà.

Ãîðÿ÷èé ñïåêòàòîð ìèøåíè «ðàçâàëèâàåòñÿ» íà ôðàãìåíòû

Fig. 2. Illustrative picture of central collision of a relativistic pro-

ton with a heavy target. The fast cascade nucleons are ejected in the

forward hemisphere, hot and expanded target spectator breaks up

into fragments of different sizes



Êàêàÿ ñâÿçü ìåæäó ýòèìè äâóìÿ ôàçîâûìè ïåðåõîäàìè?

Âåðøèíîé ñïèíîäàëüíîé îáëàñòè ÿâëÿåòñÿ îñîáàÿ òî÷-

êà — êðèòè÷åñêàÿ òåìïåðàòóðà Tc ôàçîâîãî ïåðåõîäà

«æèäêîñòü–ãàç». Â êðèòè÷åñêîé òî÷êå æèäêàÿ è ãàçîâàÿ

ôàçû ñòàíîâÿòñÿ èäåíòè÷íûìè, ãðàíèöà ðàçäåëà ìåæäó

íèìè èñ÷åçàåò, êîýôôèöèåíò ïîâåðõíîñòíîãî íàòÿæå-

íèÿ � s T( ) îáðàùàåòñÿ â íóëü. Ïðè T Tc� ñóùåñòâóåò

òîëüêî ãàçîâàÿ ôàçà. Íàèáîëåå ìîòèâèðîâàíî ñëåäóþ-

ùåå âûðàæåíèå äëÿ � s T( ):
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Â ñîîòâåòñòâèè ñî ñòàòèñòè÷åñêîé ìîäåëüþ âûõîä

ôðàãìåíòîâ, èõ ðàñïðåäåëåíèå ïî çàðÿäó Y Z( ) ñóùå-

ñòâåííî çàâèñÿò îò âêëàäà ïîâåðõíîñòíîé ýíåðãèè â ýí-

òðîïèþ êîíå÷íîãî ñîñòîÿíèÿ ïðîöåññà. Ýòî äàåò âîç-

ìîæíîñòü îïðåäåëèòü Tc èç âèäàY Z( ). Äëÿ ýòîãî çàðÿäî-

âîå ðàñïðåäåëåíèå ÔÏÌ èç ñîóäàðåíèé p(8,1 ÃýÂ) + Au

áûëî ïðîàíàëèçèðîâàíî â ðàìêàõ SMM ñ êðèòè÷åñêîé

òåìïåðàòóðîé Tc â êà÷åñòâå ñâîáîäíîãî ïàðàìåòðà. Çà-

ðÿäîâîå ðàñïðåäåëåíèå ôðàãìåíòîâ õîðîøî àïïðîêñè-

ìèðóåòñÿ ñòåïåííûì çàêîíîì: Y Z Z( ) ~ 	� . Íà ðèñ. 3

ïðåäñòàâëåíî ýêñïåðèìåíòàëüíîå çíà÷åíèå � è ðàñ÷åò-

íûå âåëè÷èíû, ïîëó÷åííûå äëÿ ðàçëè÷íûõ çíà÷åíèé

êðèòè÷åñêîé òåìïåðàòóðû. ×àñòî äëÿ ïîêàçàòåëÿ ñòå-

ïåííîãî çàêîíà èñïîëüçóåòñÿ îáîçíà÷åíèå �app , ïî-

ñêîëüêó â îáùåì ñëó÷àå ñòåïåííîé çàêîí òîëüêî ïðè-

áëèçèòåëüíî îïèñûâàåò çàðÿäîâîå ðàñïðåäåëåíèå. Íàè-

ëó÷øåìó ñîãëàñèþ ýêñïåðèìåíòà è òåîðèè îòâå÷àåò

Tc 
 �( )20 3 ÌýÂ (90 % CL). Ïðè òàêîì çíà÷åíèè Tc
ìîäåëü õîðîøî îïèñûâàåò ðàçâàë ãîðÿ÷åãî ñïåêòàòîðà

íà ôðàãìåíòû â ñîóäàðåíèÿõ ïðîòîíîâ è áîëåå òÿæåëûõ

ðåëÿòèâèñòñêèõ ÿäåð ( 4He è +2C) ñ çîëîòîì (ðèñ. 4, à).

Äëÿ íèõ òàêæå èìååò ìåñòî ìåõàíèçì òåïëîâîé ìóëüòè-

ôðàãìåíòàöèè. Îäíàêî, çà ñ÷åò ïîâûøåíèÿ òåìïåðàòó-

ðû, íà áîëåå òÿæåëûõ (÷åì ïðîòîíû) ïó÷êàõ íàáëþäàåò-

ñÿ ïîÿâëåíèå êîëëåêòèâíîãî ïîòîêà, âûçâàííîãî òåïëî-

âûì äàâëåíèåì: ýíåðãåòè÷åñêèå ñïåêòðû ôðàãìåíòîâ

ñòàíîâÿòñÿ áîëåå æåñòêèìè. Íà ðèñ. 4, á ïîêàçàíà àï-
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surface energy to the final state entropy. This allows deter-

mination of the Tc value from the shape of measured Y Z( ).

To do that, we analyzed the charge distribution of fragments

produced in p(8.1 GeV) + Au collisions using the statistical

multifragmentation model (SMM) with the critical tempera-

ture Tc as a free parameter. It is known that the shape of

Y Z( ) is well approximated by the power law:Y Z Z( ) ~ 	� . It

is conventional to use �app , an apparent exponent, to stress

the fact that the power law description is not exact in the

general case. The results are shown in Fig. 3. The measured

power-law exponent is given as a band with a width de-

termined by the statistical error. The calculated values

assuming different Tc are given by symbols. From the best

fit of the data and calculations one concludes that

Tc 
 �( )20 3 MeV at the 90 % confidence level. Using this

value of the critical temperature, the model describes well

the break-up of hot target spectators produced in collisions

of protons and heavier relativistic nuclei ( 4He and 12C)

with gold (Fig. 4, a). The mechanism of thermal multifrag-

mentation also takes place for these heavier projectiles, but

the onset of the collective flow is observed, which probably

is driven by the thermal pressure. We shall not discuss the

flow phenomenon in this short note.

The approximation of the measured charge distribu-

tions by the power law is shown in Fig. 4, b. The insert pre-

sents the obtained � values as a function of the projectile

energy. The value of the exponent has a minimum at the

point corresponding to the mean break-up temperature
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Ðèñ. 3. Ïàðàìåòð �app ñòåïåííîãî çàêîíà çàðÿäîâîãî ðàñïðåäåëåíèÿ ôðàã-

ìåíòîâ Y Z Z( ) ~ 	�: ïîëîñêà — ýêñïåðèìåíòàëüíîå çíà÷åíèå (± ñðåäíåêâà-

äðàòè÷íàÿ ñòàòèñòè÷åñêàÿ îøèáêà) äëÿ p(8,1 ÃýÂ) +Au, êâàäðàòû — ïðåä-

ñêàçàíèÿ ìîäåëè â ïðåäïîëîæåíèè ðàçëè÷íûõ Tc

Fig. 3. The power-law ( ~ )Y Z	� exponent for the p(8.1 GeV) + Au collision.

The band corresponds to the measured value and its error bar. The symbols are

model predictions assuming different values for the critical temperature Tc of the

liquid–gas phase transition



ïðîêñèìàöèÿ èçìåðåííûõ çàðÿäîâûõ ðàñïðåäåëåíèé ôðàãìåíòîâ ñòåïåííûì

çàêîíîì. Âî âñòàâêå äàíû ïîëó÷åííûå çíà÷åíèÿ ïàðàìåòðà � â ôóíêöèè ýíåð-

ãèè ïó÷êà ïðîòîíîâ 4He è +2Ñ. Âåëè÷èíà � ïðè óâåëè÷åíèè ýíåðãèè ïðîõîäèò

÷åðåç ìèíèìóì, ïðè ýòîì òåìïåðàòóðà ñèñòåìû îêîëî 6 ÌýÂ. Ýòî òèïè÷íîå

«êðèòè÷åñêîå ïîâåäåíèå», îæèäàåìîå ìîäåëÿìè äëÿ ñèñòåì â óñëîâèÿõ ôàçî-

âîãî ïåðåõîäà. Íî òåïåðü ìû çíàåì, ÷òî ýòî ôàçîâûé ïåðåõîä «æèäêîñòü–òó-
ìàí», ïðîèñõîäÿùèé â ñïèíîäàëüíîé îáëàñòè ïðè òåìïåðàòóðàõ çàâåäîìî

íèæå Tc . Áåçóñëîâíî, ïîëó÷åííîå çíà÷åíèå Tc ìîäåëüíî çàâèñèìî, îäíàêî îíî

ïðåäñòàâëÿåòñÿ ïåðâûì äîñòàòî÷íî íàäåæíûì îïðåäåëåíèåì ýòîãî âàæíîãî

ïàðàìåòðà, ïîñêîëüêó èñïîëüçîâàííàÿ ìîäåëü õîðîøî îïèñûâàåò áîëüøîé

íàáîð äàííûõ ïî ìóëüòèôðàãìåíòàöèè. Îòìåòèì, ÷òî â ðÿäå ðàáîò äåêëàðèðó-

åòñÿ áîëåå íèçêîå çíà÷åíèå Tc , â íåêîòîðûõ ñëó÷àÿõ ýòî ñâÿçàíî ñ òåì, ÷òî çà

êðèòè÷åñêóþ òåìïåðàòóðó ïðèíèìàåòñÿ õàðàêòåðíàÿ òåìïåðàòóðà ðàçâàëà ñè-

ñòåìû Tb .
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Tb �6 MeV. This is a typical «critical behaviour» expected for the systems under the

conditions of phase transition. Now we can definitely state that this is the liquid–fog

phase transition, which takes place in the spinodal region at the temperatures

T Tb c� .

The obtained value of the critical temperature is model-dependent, as is any oth-

er estimate of Tc , but it seems to be reliable as the model used describes well a large

variety of the experimental data. Note that in some papers a lower value of the critical

temperature is declared. But the analysis of these works reveals that the break-up

temperature Tb is actually measured.
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Ðèñ. 4. Çàðÿäîâûå ðàñïðåäåëåíèÿ ôðàãìåíòîâ äëÿ ñîóäàðåíèé p(8,1 ÃýÂ), 4He (4 è

14,6 ÃýÂ) è 12C (22,4 ÃýÂ) ñ Au: à) ëèíèè ðàññ÷èòàíû â ìîäåëè INC* + SMM; á) äàííûå

îïèñàíû ñòåïåííûì çàêîíîì Y Z~ 	�, çíà÷åíèÿ � — âî âñòàâêå

Fig. 4. The measured fragment charge distributions for p(8.1 GeV) + Au (•),
4He(4 GeV) + Au (�), 4He(14.6 GeV) + Au (�), 12C(22.4 GeV) + Au (�): a) the lines are

calculated by the INC* + SMM model; b) the power-law fits of the data with � parameters giv-

en in the insert as a function of the beam energy (in gigaelectronvolts)
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Ì. Áàëàøîþ, Ì. Â. Àâäååâ, Â. Ë. Àêñåíîâ

Ìèêðîñòðóêòóðà ôåððîæèäêîñòåé
ïî äàííûì ìàëîóãëîâîãî ðàññåÿíèÿ íåéòðîíîâ

Ôåððîæèäêîñòè (ìàãíèòíûå æèäêîñòè), ñòàáèëü-

íûå äèñïåðñèè ìàãíèòíûõ ìàòåðèàëîâ â æèäêîñòÿõ,

ñòàáèëèçèðîâàííûå ïîâåðõíîñòíî-àêòèâíûìè âåùå-

ñòâàìè (ÏÀÂ), íàõîäÿò øèðîêîå ïðèìåíåíèå âî ìíîãèõ

òåõíè÷åñêèõ è èíäóñòðèàëüíûõ îáëàñòÿõ: ìåõàíè÷å-

ñêèå óñòðîéñòâà (äåìïôåðû, âûñîêîâàêóóìíûå çàòâîðû,

ïîäøèïíèêè, ïðèâîäû, ïåðåêëþ÷àòåëè), ñåïàðàòîðû,

òåõíè÷åñêàÿ àêóñòèêà, èçìåðèòåëüíûå ïðèáîðû è äàò-

÷èêè, ïå÷àòàþùèå óñòðîéñòâà, ýëåêòðîìàãíèòíàÿ äå-

ôåêòîñêîïèÿ è äð. Ïåðñïåêòèâíûì ÿâëÿåòñÿ èñïîëüçî-

âàíèå ôåððîæèäêîñòåé â ìåäèöèíñêèõ öåëÿõ äëÿ òðàíñ-

ïîðòèðîâêè ëåêàðñòâåííûõ ïðåïàðàòîâ âíóòðè

îðãàíèçìîâ, ìàãíèòíîé ãèïåðòåðìèè, äèàãíîñòèêè ñ ïî-

ìîùüþ ìàãíèòíîãî ðåçîíàíñà. Âîçìîæíîñòü äëèòåëü-

íîãî èñïîëüçîâàíèÿ ôåððîæèäêîñòè îïðåäåëÿåòñÿ åå

ñòàáèëüíîñòüþ â ðàçëè÷íûõ ðåæèìàõ âíåøíåé ìàãíèò-

íîé íàãðóçêè â òîì èëè èíîì óñòðîéñòâå. Â ýòîé ñâÿçè

çíàíèå ìèêðîñòðóêòóðû èãðàåò êëþ÷åâóþ ðîëü â ïîíè-

ìàíèè è óïðàâëåíèè ìåõàíèçìàìè ñòàáèëèçàöèè ôåððî-

æèäêîñòè.

Â òå÷åíèå ðÿäà ïîñëåäíèõ ëåò â Ëàáîðàòîðèè íåé-

òðîííîé ôèçèêè èì. È. Ì. Ôðàíêà âåäóòñÿ ðàáîòû ïî

èññëåäîâàíèþ ñòðóêòóðû ðàçëè÷íûõ ôåððîæèäêîñòåé

ïîñðåäñòâîì ìåòîäà ìàëîóãëîâîãî ðàññåÿíèÿ òåïëîâûõ

íåéòðîíîâ (ÌÓÐÍ). Äàííûé ìåòîä ïîçâîëÿåò îïðåäå-

ëÿòü ñòðóêòóðíûå îñîáåííîñòè ôåððîæèäêîñòåé â äèà-

ïàçîíå ðàçìåðîâ îò 1 äî 100 íì. Â ÷àñòíîñòè, ïîëó÷àòü

èíôîðìàöèþ î ôóíêöèè ðàñïðåäåëåíèÿ ïî ðàçìåðàì

ìàãíèòíûõ ÷àñòèö, à òàêæå î ñòðóêòóðå ñòàáèëèçèðóþ-

ùåé îáîëî÷êè ÏÀÂ âîêðóã ýòèõ ÷àñòèö. Áëàãîäàðÿ çíà-

÷èòåëüíîìó ìàãíèòíîìó ðàññåÿíèþ â èññëåäóåìûõ ñè-

ñòåìàõ ïðåäñòàâëÿåòñÿ âîçìîæíûì ðàçäåëüíîå èçó÷å-
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Microstructure of Ferrofluids by Means of
Small-Angle Neutron Scattering

Ferrofluids (magnetic fluids), fine stable dispersions of

magnetic materials in liquids stabilized with surfactants,

find wide application in many technical and industrial fields

such as mechanical devices (dampers, high-vacuum seals,

bearings, actuators, valves, switches), separators, technical

acoustics, measuring devices and sensors, printing equip-

ment, electromagnetic defectoscopy and others. Of consid-

erable promise is the development of their applications in

medicine for magnetic drug targeting and delivering, mag-

netic fluid hyperthermia, magnetic resonance imaging. Sta-

bility under different regimes of external magnetic load in a

specific device determines the possibility of exploiting fer-

rofluids during long periods of time. In this connection the

knowledge of the microstructure of ferrofluids plays a key

role in understanding and control over mechanisms of their

stabilization.

Over the last years works on the study of microstruc-

ture of different ferrofluids by means of small-angle neutron

scattering (SANS) have been carried out at the Frank Labo-

ratory of Neutron Physics of the Joint Institute for Nuclear

Research. The SANS method allows one to reveal signifi-

cant structural features of the studied objects at the scale of

1–100 nm. In particular, the information about the size dis-

tribution function of the magnetic particles, as well as about

the structure of the stabilizing surfactant shells around the

particles can be obtained. Due to significant magnetic scat-

tering, SANS allows the separate study of nuclear and mag-

netic structures of ferrofluids. Another important SANS ap-

plication is the possibility of detecting the formation and de-

velopment of aggregation in ferrofluids. Experiments with

nonpolarized thermal neutrons are performed at the YuMO
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íèå èõ ÿäåðíîé è ìàãíèòíîé ñòðóêòóð. Äðóãîé âàæíîé

îñîáåííîñòüþ èñïîëüçîâàíèÿ ìåòîäà ÌÓÐÍ ÿâëÿåòñÿ

âîçìîæíîñòü ðåãèñòðàöèè ôîðìèðîâàíèÿ è ðàçâèòèÿ â

ôåððîæèäêîñòÿõ ðàçëè÷íûõ àãðåãàòîâ.

Ýêñïåðèìåíòû ñ íåïîëÿðèçîâàííûìè íåéòðîíàìè

âûïîëíÿþòñÿ íà ìàëîóãëîâîé óñòàíîâêå ÞÌÎ èì-

ïóëüñíîãî ðåàêòîðà ÈÁÐ-2 â äîïîëíåíèå ê äðóãèì ìåòî-

äàì, òàêèì êàê ìàëîóãëîâîå ðàññåÿíèå ïîëÿðèçîâàííûõ

íåéòðîíîâ, ìàãíåòîìåòðèÿ, ðåîëîãèÿ è äð. Èññëåäîâà-

íèÿ ïðîâîäÿòñÿ ñîâìåñòíî ñ ðÿäîì èññëåäîâàòåëüñêèõ

öåíòðîâ: Èíñòèòóòîì êîñìè÷åñêèõ èññëåäîâàíèé (Áóõà-

ðåñò, Ðóìûíèÿ), Öåíòðîì ôóíäàìåíòàëüíûõ è âûñîêî-

òåõíîëîãè÷åñêèõ èññëåäîâàíèé (Òèìèøîàðà, Ðóìû-

íèÿ), Èññëåäîâàòåëüñêèì èíñòèòóòîì ôèçèêè òâåðäîãî

òåëà è îïòèêè (Áóäàïåøò, Âåíãðèÿ), Èññëåäîâàòåëüñêèì

öåíòðîì GKSS (Ãèåñòõàõò, Ãåðìàíèÿ), Èíñòèòóòîì Ïàó-

ëÿ Øåððåðà (Âèëëèãåí, Øâåéöàðèÿ).

Èññëåäîâàíèÿ ôåððîæèäêîñòåé íîñÿò êàê ôóíäà-

ìåíòàëüíûé, òàê è ïðèêëàäíîé õàðàêòåð. Òàê, äëÿ ôåð-

ðîæèäêîñòåé íà îñíîâå íåïîëÿðíûõ îðãàíè÷åñêèõ ðàñ-

òâîðèòåëåé (íàïðèìåð, ìàãíåòèò â áåíçîëå, ñòàáèëèçè-

ðîâàííûé îëåèíîâîé êèñëîòîé) ïîêàçàíî [1–3], ÷òî

êîëëîèäíûå ÷àñòèöû â æèäêîñòÿõ õîðîøî îïèñûâàþòñÿ

â ðàìêàõ ìîäåëè «ÿäðî–îáîëî÷êà» (êâàçèñôåðè÷åñêîå

ìàãíèòíîå ÿäðî, ïîêðûòîå îäíîðîäíîé îáîëî÷êîé

ÏÀÂ). Â äàííûõ æèäêîñòÿõ íàáëþäàåòñÿ ýôôåêò óìåíü-

øåíèÿ òîëùèíû îáîëî÷êè ÏÀÂ ñ ðîñòîì îáúåìíîé

äîëè ìàãíèòíîãî ìàòåðèàëà, ÷òî óêàçûâàåò íà òî, ÷òî

óâåëè÷èâàþùåå ìåæ÷àñòè÷íîå âçàèìîäåéñòâèå ïðèæè-

ìàåò õâîñòû ìîëåêóë ÏÀÂ ê ïîâåðõíîñòè ìàãíåòèòà.

Òîëùèíà ñëîÿ ÏÀÂ ÿâëÿåòñÿ êëþ÷åâûì ïàðàìåòðîì,

îïðåäåëÿþùèì ñòàáèëüíîñòü ôåððîæèäêîñòè. Ñèòóà-

öèÿ ñëîæíåå äëÿ ôåððîæèäêîñòåé íà îñíîâå ïîëÿðíûõ

ðàñòâîðèòåëåé [1, 4–6], â ÷àñòíîñòè âîäû. Â ýòîì ñëó÷àå

èñïîëüçóåòñÿ òàê íàçûâàåìàÿ äâîéíàÿ ñòàáèëèçàöèÿ: çà

ïåðâûì ñëîåì ÏÀÂ, îáðàçîâàííûì íà ïîâåðõíîñòè ìàã-

íèòíûõ ÷àñòèö çà ñ÷åò õåìèñîðáöèè, ôîðìèðóåòñÿ âòî-

ðîé ñëîé ÏÀÂ áëàãîäàðÿ ôèçè÷åñêîé àäñîðáöèè ìîëå-

êóë ÏÀÂ íà ïåðâîì ñëîå. Â æèäêîñòÿõ òàêîãî òèïà áûëè

îáíàðóæåíû ñïåöèôè÷åñêèå àãðåãàòû [1]. Äîïîëíè-

òåëüíàÿ àãðåãàöèÿ ìîæåò èìåòü ìåñòî [4–6], êîãäà æèä-

êîñòü ïîìåùàåòñÿ â ìàãíèòíîå ïîëå, à òàêæå êîãäà ìàã-

íèòíîå ïîëå ïîñëå íåêîòîðîãî âðåìåíè âûêëþ÷àåòñÿ.

Õàðàêòåðíîå ïîâåäåíèå ðàññåÿíèÿ íà ôåððîæèäêîñòÿõ,

ïîäâåðãàåìûõ ìàãíèòíîé íàãðóçêå, ïîçâîëÿåò [6] âûäå-

ëèòü íåñòàáèëüíûå îáðàçöû. Ñðàâíåíèå [5] ìåòîäà

ÌÓÐÍ ñ ìàãíåòîìåòðè÷åñêèìè è ðåîëîãè÷åñêèìè ìåòî-

äàìè ïðè ïðîâåðêå ñòàáèëüíîñòè ôåððîæèäêîñòåé ïî-
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time-of-flight small-angle diffractometer at the IBR-2

pulsed reactor in adition to other techniques such as

small-angle scattering of polarized neutrons, magnetometry

and rheology. The investigations are done in collaboration

with several research centres: Institute of Space Sciences

(Bucharest, Romania), Centre for Fundamental and Ad-

vanced Technical Research (Timisoara, Romania), Re-

search Institute for Solid State Physics and Optics (Bu-

dapest, Hungary), GKSS Research Centre (Geesthacht,

Germany), Paul Scherrer Institut (Villigen, Switzerland).

Both fundamental and applied aspects are of interest in

the experiments. Thus, for ferrofluids based on nonpolar or-

ganic solvents (for example, magnetite in benzene stabilized

by oleic acid) it is shown [1–3] that colloidal particles in the

fluids are well described in the framework of core–shell

model (quasispherical magnetic core covered by homoge-

neous surfactant shell). The effect of decrease in thickness

of surfactant shell with the growth of magnetic volume frac-

tion is observed. This points to the fact that the interparticle

interaction increasing with the concentration presses the

surfactant tails in the layer closer against the magnetite sur-

face. The thickness of surfactant shell is the key parameter

which determines the stability of the fluids. The situation is

more complicated in ferrofluids based on polar solvents [1,

4–6], in particular, water. In this case the so-called double

stabilization is used when the first surfactant layer due to

chemisorption is followed by the next layer due to physical

absorption. In these fluids specific aggregates are found [1]

to be present. Additional aggregation effects in the fluids of

this type can take place under the magnetic field, as well as

after the magnetic field is turned off [4–6]. The characteris-

tic behaviour of the scattering from ferrofluids allows one to

separate stable and unstable samples [6]. Comparison [5] of

the presented technique to test the stability of the ferrofluids

with other methods, such as magnetometry and rheology,

shows qualitative agreement. In respect to neutron scatter-

ing we should note that in the course of neutron experiments

the regimes of magnetic load close to those used in practice

can be easily attained. Along with it no effects but of the

magnetic field which could result in structural changes in

ferrofluids take place. All this makes the SANS technique

promising for nondestructive tests of stability of industrial

ferrofluids.
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êàçûâàåò êà÷åñòâåííîå ñîãëàñèå. Â

îòíîøåíèè íåéòðîííîãî ðàññåÿíèÿ

ñëåäóåò îòìåòèòü, ÷òî â ïðîöåññå

íåéòðîííîãî ýêñïåðèìåíòà ëåãêî ìî-

ãóò áûòü âîñïðîèçâåäåíû ðåæèìû

ìàãíèòíûõ íàãðóçîê, èñïîëüçóåìûå

íà ïðàêòèêå. Ïðè ýòîì íèêàêèõ äî-

ïîëíèòåëüíûõ ýôôåêòîâ â ñòðóêòóð-

íûõ èçìåíåíèÿõ, êðîìå êàê îò âîç-

äåéñòâèÿ ìàãíèòíîãî ïîëÿ, íå âîçíè-

êàåò. Âñå ýòî äåëàåò ïåðñïåêòèâíûì

èñïîëüçîâàíèå ìåòîäà ìàëîóãëîâîãî

ðàññåÿíèÿ íåéòðîíîâ ïðè òåñòèðîâà-

íèè ñòàáèëüíîñòè ïðîìûøëåííûõ

ôåððîæèäêîñòåé.

Â. Ã. Êàäûøåâñêèé âûñòóïèë ñ
èíôîðìàöèåé î ðåøåíèÿõ ñåññèè Êî-
ìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòå-
ëåé ãîñóäàðñòâ — ÷ëåíîâ ÎÈßÈ îò
20–21 ìàðòà 2003 ã.

Ñ äîêëàäîì î ñåìèëåòíåé íàó÷-
íîé ïðîãðàììå ðàçâèòèÿ ÎÈßÈ âû-
ñòóïèë âèöå-äèðåêòîð ïðîôåññîð
À. Í. Ñèñàêÿí.

Ãëàâíûé èíæåíåð ÎÈßÈ
÷ëåí-êîððåñïîíäåíò ÐÀÍ Ã. Ä. Øèð-
êîâ äîëîæèë î õîäå ðàáîò íà áàçîâûõ
óñòàíîâêàõ Èíñòèòóòà.

Ñ äîêëàäàìè î ðåêîìåíäàöèÿõ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ âûñòóïèëè Ï. Ñïèëëàíòèíè
(ÏÊÊ ïî ôèçèêå ÷àñòèö), Í. ßíåâà
(ÏÊÊ ïî ÿäåðíîé ôèçèêå), Õ. Ëàóòåð
(ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ
ñðåä).

À. Í. Ñèñàêÿí è Ö. Âûëîâ ñîîá-
ùèëè èíôîðìàöèþ î ñîñòàâå è ïðåä-
ñåäàòåëÿõ ÏÊÊ.

Â ðàìêàõ ñåññèè Ó÷åíîãî ñîâåòà
ñîñòîÿëîñü çàñåäàíèå êðóãëîãî ñòîëà
«Ðóìûíèÿ â ÎÈßÈ», íà êîòîðîì âû-
ñòóïèëè ïðåäñòàâèòåëè íàó÷íûõ öåí-
òðîâ, óíèâåðñèòåòîâ è îðãàíèçàöèé
Ðóìûíèè, áûëà îòêðûòà ôîòîâûñòàâ-
êà íà ýòó òåìó.

Ñîñòîÿëèñü âûáîðû íà âàêàíò-
íûå äîëæíîñòè äèðåêòîðà Ëàáîðàòî-
ðèè ÿäåðíûõ ïðîáëåì è çàìåñòèòå-
ëåé äèðåêòîðà Ëàáîðàòîðèè èíôîð-
ìàöèîííûõ òåõíîëîãèé, îáúÿâëåíû
âàêàíñèè ïî âûáîðàì çàìåñòèòåëåé
äèðåêòîðà Ëàáîðàòîðèè ÿäåðíûõ
ïðîáëåì íà 95-é ñåññèè Ó÷åíîãî ñî-
âåòà.

Ñ íàó÷íûìè äîêëàäàìè íà ñåñ-
ñèè âûñòóïèëè: Ñ. Ï. Êàïèöà «Ðîñò
íàñåëåíèÿ Çåìëè ñ òî÷êè çðåíèÿ ôè-
çèêè», Þ. Ö. Îãàíåñÿí «Íà ïóòè ê
118-ìó ýëåìåíòó», Í. À. Ðóñàêîâè÷
«Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà: 1993–2003 ãã.».
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At the session, Academician
V. Kadyshevsky informed the Council
about the decisions taken by the JINR
Committee of Plenipotentiaries at its
meeting held on 20–21 March 2003.

Comments on the Programme of
JINR’s Scientific Research and Devel-
opment for 2003–2009 were given by
JINR Vice-Director A. Sissakian.

JINR Chief Engineer G. Shirkov re-
ported on the status and operation of
the JINR basic facilities.

The recommendations of the JINR
Programme Advisory Committees were
presented by P. Spillantini (PAC for Par-
ticle Physics), N. Janeva (PAC for Nu-
clear Physics) and H. Lauter (PAC for
Condensed Matter Physics).

The session included a round-table
meeting «Romania at JINR», at which
presentations were given by represen-
tatives of Romanian scientific centres,

universities and organizations. A dedi-
cated photo exhibition was also orga-
nized.

At the session, elections were held
of the Director of the Dzhelepov Labo-
ratory of Nuclear Problems and of
Deputy Directors of the Laboratory of
Information Technologies. Vacancies
were announced of Deputy Directors of
the Dzhelepov Laboratory of Nuclear
Problems to be elected at the 95th ses-
sion of the Scientific Council.

The following scientific talks were
delivered at the session: «What a
Physicist Can Say about Global Popu-
lation Growth» by S. Kapitza, «On the
Way to Element 118» by Yu.
Oganessian, and «Dzhelepov Labora-
tory of Nuclear Problems: 1993–2003»
by N. Russakovich.

V. Kadyshevsky presented the Di-
rectorate’s proposals on the awarding
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Â. Ã. Êàäûøåâñêèé ïðåäñòàâèë
ïðåäëîæåíèÿ äèðåêöèè î ïðèñâîåíèè
ãðóïïå ó÷åíûõ çâàíèÿ «Ïî÷åòíûé
äîêòîð ÎÈßÈ». Ñîñòîÿëîñü âðó÷å-
íèå äèïëîìîâ ÎÈßÈ çà 2002 ã.

Ó÷åíûé ñîâåò ïðèíÿë ñëåäóþ-
ùóþ ðåçîëþöèþ.

I. Îáùèå ïîëîæåíèÿ

1. Ó÷åíûé ñîâåò ïðèíèìàåò ê ñâå-
äåíèþ èíôîðìàöèþ, ïðåäñòàâëåí-
íóþ äèðåêòîðîì ÎÈßÈ Â. Ã. Êàäû-
øåâñêèì, î ðåøåíèÿõ ñîñòîÿâøåéñÿ
â ìàðòå 2003 ã. ñåññèè Êîìèòåòà ïîë-
íîìî÷íûõ ïðåäñòàâèòåëåé (ÊÏÏ)
ÎÈßÈ, â ÷àñòíîñòè:

• îá óòâåðæäåíèè «Ïðîáëåìíî-òå-
ìàòè÷åñêîãî ïëàíà íàó÷íî-èññëå-
äîâàòåëüñêèõ ðàáîò è ìåæäóíàðîä-
íîãî ñîòðóäíè÷åñòâà ÎÈßÈ íà
2003 ã.», îñíîâàííîãî íà ðåêîìåí-
äàöèÿõ Ó÷åíîãî ñîâåòà è ïðî-
ãðàììíî-êîíñóëüòàòèâíûõ êîìèòå-
òîâ ÎÈßÈ;

• îá óòâåðæäåíèè â îñíîâíîì ïðîåê-
òà «Íàó÷íîé ïðîãðàììû ðàçâèòèÿ

ÎÈßÈ íà 2003–2009 ãã.», ïðåäëî-
æåííîãî äèðåêöèåé ÎÈßÈ;

• îá óòâåðæäåíèè íîâîãî ñîñòàâà
Ó÷åíîãî ñîâåòà ÎÈßÈ ñ ïîëíîìî-
÷èÿìè ñðîêîì íà 5 ëåò;

• î ïðèñóæäåíèè ïðåìèè
èì. Í. Í. Áîãîëþáîâà çà 2001–
2002 ãã. ïðîôåññîðó ¨. Íàìáó
(ÑØÀ) è àêàäåìèêó À. Í. Òàâõåëè-
äçå (Ãðóçèÿ) çà îñíîâîïîëàãàþùèé
âêëàä â òåîðèþ öâåòíûõ êâàðêîâ.

II. Ìåæäóíàðîäíîå
ñîòðóäíè÷åñòâî

1. Ó÷åíûé ñîâåò ñ óäîâëåòâîðå-
íèåì îòìå÷àåò âûñîêèé ïîòåíöèàë
ÎÈßÈ â îáëàñòè ôèçèêè è òåõíèêè
óñêîðèòåëåé. Âàæíîé ôîðìîé ìåæäó-
íàðîäíîãî íàó÷íî-òåõíè÷åñêîãî ñî-
òðóäíè÷åñòâà Èíñòèòóòà ÿâëÿåòñÿ
ó÷àñòèå â ðàçðàáîòêå è ñîçäàíèè
êðóïíûõ ôèçè÷åñêèõ óñòàíîâîê äëÿ
ñòðàí-ó÷àñòíèö è äðóãèõ ñòðàí. Ó÷å-
íûé ñîâåò ïðèâåòñòâóåò ïðîâîäèìûå
è ïëàíèðóåìûå ðàáîòû ÎÈßÈ â ýòîé
îáëàñòè, îñîáåííî ñîòðóäíèêàìè Ëà-
áîðàòîðèè ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà äëÿ Öèêëîòðîííîãî

öåíòðà Ñëîâàöêîé Ðåñïóáëèêè â Áðà-
òèñëàâå, à òàêæå íîâûå èíèöèàòèâû
ïî ðàçðàáîòêå è ñîçäàíèþ óñòàíîâîê:
öèêëîòðîíà â Àñòàíå (Êàçàõñòàí), ìè-
êðîòðîíà â Ãàâàíå (Êóáà), öèêëîòðîíà
â Áåëãðàäå (Ñåðáèÿ è ×åðíîãîðèÿ).

2. Ó÷åíûé ñîâåò ïîä÷åðêèâàåò
âàæíîñòü ðåãóëÿðíîãî îáìåíà ñòó-
äåíòàìè è ìîëîäûìè ó÷åíûìè ìåæäó
ÎÈßÈ è ñîòðóäíè÷àþùèìè íàó÷íû-
ìè öåíòðàìè è îæèäàåò óñèëåíèÿ
ðîëè Ó÷åáíî-íàó÷íîãî öåíòðà Èíñòè-
òóòà â êîîðäèíàöèè îáðàçîâàòåëüíîé
äåÿòåëüíîñòè ÎÈßÈ.

3. Êàê ñëåäóåò èç äîêëàäà íà ñåñ-
ñèè àêàäåìèêà Â. Ã. Êàäûøåâñêîãî,
Ìèíèñòåðñòâî èíîñòðàííûõ äåë ÐÔ
ñîîáùèëî â ñâîåì ïèñüìå, ÷òî ïðåä-
ëîæåíèå î ïðîâåäåíèè íà áàçå ÎÈßÈ
â Äóáíå çàñåäàíèÿ Ñîâåòà ãëàâ ãîñó-
äàðñòâ Ñîäðóæåñòâà íåçàâèñèìûõ
ãîñóäàðñòâ (ÑÍÃ) ñ îáñóæäåíèåì ïðî-
áëåì ìåæäóíàðîäíîãî íàó÷íî-òåõíè-
÷åñêîãî ñîòðóäíè÷åñòâà äîâåäåíî äî
ñâåäåíèÿ èñïîëíèòåëüíîãî êîìèòåòà
ÑÍÃ. Ýòîò âîïðîñ ïðåäëàãàåòñÿ âêëþ-
÷èòü â ïîâåñòêó äíÿ ñàììèòà ÑÍÃ, êî-
òîðûé îðèåíòèðîâî÷íî íàìå÷åíî
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of the title «Honorary Doctor of JINR».
He also awarded Diplomas to the win-
ners of JINR Prizes for 2002.

The Scientific Council adopted the
following Resolution.

I. General Considerations

1. The Scientific Council notes the
information presented by JINR Director
V. Kadyshevsky concerning the deci-
sions taken by the JINR Committee of
Plenipotentiaries (CP) at its March 2003
session, in particular:

— the approval of the JINR Topical Plan
of Research and International Coop-
eration for 2003 based on the rec-
ommendations of the Scientific
Council and the PACs;

— the approval of the general frame-
work of the Draft Programme of
JINR’s Scientific Research and De-
velopment for 2003–2009 proposed
by the JINR Directorate;

— the appointment of the Scientific
Council members for a new term of
five years;

— the awarding of the N. N. Bogoliubov
Prize for 2001–2002 to Professors
Y. Nambu (USA) and A. Tavkhelidze
(Georgia), in recognition of their out-
standing contributions to the theory
of coloured quarks.

II. International Cooperation

1. The Scientific Council highly ap-
preciates JINR’s expertise in the field of
accelerator physics and engineering.
An important form of JINR’s internation-
al collaboration is its scientific and tech-
nical assistance in the development
and construction of large facilities for
the Member States and other countries.
The Scientific Council welcomes the
current and planned activities of JINR in
this area, especially of the Flerov Labo-
ratory of Nuclear Reactions, for the Cy-
clotron Centre of the Slovak Republic in
Bratislava, new initiatives for a cy-

clotron in Astana (Kazakhstan), for the
microtron in Havana (Cuba), and for a
cyclotron in Belgrade (Serbia and Mon-
tenegro).

2. The Scientific Council under-
lines the importance of regular ex-
changes of students and young scien-
tists between JINR and collaborating
research centres, and looks forward to
a stronger role that the JINR University
Centre could play in coordinating edu-
cational activities at JINR.

3. The Scientific Council has
learned from the report by Academician
V. Kadyshevsky that, according to the
Russian Ministry of Foreign Affairs, the
proposal for holding, on the basis of
JINR in Dubna, of the summit of the
Commonwealth of Independent States
(CIS) dedicated to international cooper-
ation in science and technology has
been forwarded to the CIS Executive
Committee. This issue is planned to be
included in the agenda of the CIS sum-
mit which is tentatively scheduled for
June, 2004. Taking into account the po-
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Dubna, 6 June.

Round-table meeting «Romania at JINR»



ïðîâåñòè â èþíå 2004 ã. Ó÷èòûâàÿ,
÷òî ÎÈßÈ ÿâëÿåòñÿ óíèêàëüíûì íà-
ó÷íûì öåíòðîì, â êîòîðîì ó÷àñòâóþò
ïî÷òè âñå ãîñóäàðñòâà — ÷ëåíû ÑÍÃ,
Ó÷åíûé ñîâåò áûë áû ïðèçíàòåëåí
ëèäåðàì ÑÍÃ, åñëè áû îíè ñî÷ëè âîç-
ìîæíûì âñòðåòèòüñÿ â Äóáíå ïî ñëó-
÷àþ ïðîâåäåíèÿ ñàììèòà, ÷òîáû
îçíàêîìèòüñÿ ñ óñïåøíûì îïûòîì
ÎÈßÈ â îáëàñòè ìåæäóíàðîäíîãî ñî-
òðóäíè÷åñòâà è îáñóäèòü âîçìîæíî-
ñòè åãî äàëüíåéøåãî ðàçâèòèÿ.

III. Ðåêîìåíäàöèè ïî äîëãîñðî÷-
íîé íàó÷íîé ïðîãðàììå

Ó÷åíûé ñîâåò ïðèíèìàåò ê ñâå-
äåíèþ ïîäðîáíûé êîììåíòàðèé ê
îêîí÷àòåëüíîìó ïðîåêòó «Íàó÷íîé
ïðîãðàììû ðàçâèòèÿ ÎÈßÈ íà
2003–2009 ãã.», ïðåäñòàâëåííûé âè-
öå-äèðåêòîðîì ÎÈßÈ À. Í. Ñèñàêÿ-
íîì. Ó÷åíûé ñîâåò âûñîêî îöåíèâàåò
óñèëèÿ äèðåêöèè ÎÈßÈ ïî ðàçðàáîò-
êå êîíêóðåíòîñïîñîáíîé ïåðñïåêòèâ-
íîé ïðîãðàììû Èíñòèòóòà.

Ó÷åíûé ñîâåò îäîáðÿåò íàó÷íóþ
÷àñòü ïðîãðàììû è ðåêîìåíäóåò ÊÏÏ

ÎÈßÈ ðàññìàòðèâàòü åå êàê îñíîâó
äëÿ ïëàíèðîâàíèÿ ôèíàíñîâîãî
îáåñïå÷åíèÿ íàó÷íûõ ïðîåêòîâ Èí-
ñòèòóòà è ñîîòâåòñòâóþùåãî ó÷àñòèÿ
ïåðñîíàëà.

Ó÷åíûé ñîâåò ïðîñèò äèðåêöèþ
ÎÈßÈ äî 1 îêòÿáðÿ 2003 ã. îïóáëèêî-
âàòü îêîí÷àòåëüíûé òåêñò ïðîãðàì-
ìû ñ ó÷åòîì îáñóæäåíèÿ íà äàííîé
ñåññèè è ïîñëåäíèõ çàìå÷àíèé, êîòî-
ðûå ìîãóò áûòü ïîëó÷åíû îò ÷ëåíîâ
Ó÷åíîãî ñîâåòà äî 1 ñåíòÿáðÿ 2003 ã.

Ó÷åíûé ñîâåò ïðèâåòñòâóåò ïëà-
íû äèðåêöèè ÎÈßÈ ïî äàëüíåéøåìó
ðàçâèòèþ ïåðñïåêòèâíîé ïðîãðàììû
Èíñòèòóòà, â ÷àñòíîñòè, ïîäãîòîâêó
òðåõ ïðèëîæåíèé (ïî èíôðàñòðóêòó-
ðå, ïî ïðèâëå÷åíèþ â øòàò ìîëîäûõ
ó÷åíûõ, à òàêæå áóêëåò î íàó÷íûõ
ïðîåêòàõ è òåìàõ ñ óêàçàíèåì ïðèî-
ðèòåòîâ), è ïðîñèò ïðåäñòàâèòü ýòè
ïðèëîæåíèÿ ê ñëåäóþùåé ñåññèè.

Ó÷åíûé ñîâåò îæèäàåò íà áóäó-
ùèõ ñåññèÿõ ðåãóëÿðíîãî ïðåäñòà-
âëåíèÿ òåêóùèõ íàó÷íûõ ïëàíîâ âû-
ïîëíåíèÿ ñåìèëåòíåé ïðîãðàììû, â
êîòîðûõ îñîáîå âíèìàíèå ñëåäóåò
óäåëèòü ðàñïðåäåëåíèþ ôèíàíñî-

âûõ è êàäðîâûõ ðåñóðñîâ, à òàêæå îá-
ñóæäåíèÿì îòíîñèòåëüíûõ ïðèîðèòå-
òîâ ðåàëèçàöèè îñíîâíûõ ïðîãðàìì-
íûõ íàïðàâëåíèé Èíñòèòóòà. Ýòè îá-
ñóæäåíèÿ ìîãëè áû ñòàòü îñíîâîé
äëÿ ïîñòîÿííîãî óòî÷íåíèÿ òåõ ïîëî-
æåíèé ïðîãðàììû, äëÿ êîòîðûõ ýòî
áóäåò íåîáõîäèìî.

IV. Ðåêîìåíäàöèè ïî áàçîâûì
óñòàíîâêàì ÎÈßÈ

Ó÷åíûé ñîâåò ïðèíèìàåò ê ñâå-
äåíèþ äîêëàä «Î õîäå ðàáîò íà áàçî-
âûõ óñòàíîâêàõ ÎÈßÈ», ïðåäñòà-
âëåííûé ãëàâíûì èíæåíåðîì Èíñòè-
òóòà Ã. Ä. Øèðêîâûì.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìå÷àåò ñòàáèëüíóþ ðàáîòó áà-
çîâûõ óñòàíîâîê ÎÈßÈ â òå÷åíèå ïî-
ñëåäíèõ ïÿòè ëåò.

Ó÷åíûé ñîâåò òàêæå îòìå÷àåò,
÷òî, â ñîîòâåòñòâèè ñ ïðåäûäóùèìè
ðåêîìåíäàöèÿìè, ñèíõðîôàçîòðîí
íå áóäåò ðàáîòàòü â 2003 ã. è âûâî-
äèòñÿ èç ýêñïëóàòàöèè.
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sition of JINR as a unique research cen-
tre in which CIS countries participate,
the Scientific Council would highly ap-
preciate if the CIS leaders could find a
possibility to meet in Dubna on the oc-
casion of the summit in order to get ac-
quainted with JINR’s successful experi-
ence in international collaboration and
to discuss ways of its promotion.

III. Recommendations Concerning
the Long-Term Scientific

Programme

The Scientific Council takes note of
the detailed comments on the final draft
of «The Programme of JINR’s Scientific
Research and Development for 2003–
2009» presented by JINR Vice-Director
A. Sissakian.

The Scientific Council appreciates
the efforts of the JINR Directorate
towards developing a competitive
long-term scientific programme of JINR.
It endorses the scientific framework of
the proposed Programme and recom-

mends that the Committee of Plenipo-
tentiaries consider it as a basis for
future financial and manpower planning
for JINR.

The Scientific Council asks the
JINR Directorate to publish the final text
of the Programme by 1 October 2003,
taking into account the discussion at
this session and the last remarks to be
received from the Scientific Council
members by 1 September 2003.

The Scientific Council welcomes
the intention of the JINR Directorate to
further develop the Institute’s perspec-
tive programme, in particular by work-
ing out three supplements (dedicated to
the infrastructure, recruitment of young
staff, and a booklet of projects and
themes which will be prioritized). The
Directorate is asked to prepare these
supplements for the next session of the
Scientific Council.

The Scientific Council looks for-
ward to regular presentations at future
sessions of current scientific plans with-
in the scope of the seven-year plan. In

these presentations special emphasis
should be given to the assignments of
financial and manpower resources and
to the discussion of the relative priori-
ties given to the main programme lines
of the Institute. These discussions
should provide the basis for the continu-
ous adjustment of the Programme
where necessary.

IV. Recommendations on the JINR
Basic Facilities

The Scientific Council takes note of
the report «Status and Operation of the
JINR Basic Facilities» presented by
JINR Chief Engineer G. Shirkov.

The Scientific Council is pleased to
note the stable operation of the JINR
basic facilities over the last five years.

The Scientific Council notes that, in
line with its previous recommendations,
the Synchrophasotron is closed.
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V. Ðåêîìåíäàöèè â ñâÿçè
ñ ðàáîòîé ÏÊÊ

Ó÷åíûé ñîâåò ïðèíèìàåò ê ñâå-
äåíèþ è ïîääåðæèâàåò ðåêîìåíäà-
öèè, ñäåëàííûå íà ñåññèÿõ ïðî-
ãðàììíî-êîíñóëüòàòèâíûõ êîìèòåòîâ
â àïðåëå 2003 ã. è ïðåäñòàâëåííûå èõ
ïðåäñåäàòåëÿìè, à òàêæå çàìå÷àíèÿ
ïî ïðîåêòó «Íàó÷íîé ïðîãðàììû ðàç-
âèòèÿ ÎÈßÈ íà 2003–2009 ãã.».

Ïî ôèçèêå ÷àñòèö. Ó÷åíûé ñî-
âåò ïîçäðàâëÿåò ñîòðóäíèêîâ Ëàáî-
ðàòîðèè âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà ñ
óñêîðåíèåì è âûâîäîì ïó÷êà ïîëÿðè-
çîâàííûõ äåéòðîíîâ íà íóêëîòðîíå è
ñ îäîáðåíèåì îòìå÷àåò ïðåäïðèíè-
ìàåìûå óñèëèÿ ïî ïðåîáðàçîâàíèþ
íóêëîòðîíà â ðåãóëÿðíî äåéñòâóþ-
ùóþ è ðàáîòàþùóþ íà ôèçè÷åñêèé
ýêñïåðèìåíò óñòàíîâêó.

Ó÷åíûé ñîâåò âûñîêî îöåíèâàåò
çàêëþ÷åíèå êîìèññèè ïî íàó÷íî-òåõ-
íè÷åñêîìó ñîñòîÿíèþ íóêëîòðîíà,
ñîñòîÿùåé èç íåçàâèñèìûõ ýêñïåð-
òîâ ïîä ïðåäñåäàòåëüñòâîì ïðîôåñ-
ñîðà Á. Þ. Øàðêîâà (ÈÒÝÔ, Ìîñêâà),

êîòîðîå áûëî îáñóæäåíî íà ñåññèè
ÏÊÊ. Ó÷åíûé ñîâåò ïîääåðæèâàåò
øàãè ïî äàëüíåéøåìó òåõíè÷åñêîìó
ðàçâèòèþ íóêëîòðîíà, ïëàíèðóåìûå
ê ðåàëèçàöèè â 2003–2005 ãã., êàê ýòî
óêàçàíî â ìàòåðèàëàõ ÏÊÊ.

Ó÷åíûé ñîâåò ðàçäåëÿåò îçàáî-
÷åííîñòü ÏÊÊ â ñâÿçè ñ òåì, ÷òî èç-çà
íåãîòîâíîñòè ïåðåäâèæíîé ïîëÿðè-
çîâàííîé ìèøåíè ñóùåñòâåííî çà-
äåðæèâàåòñÿ îñóùåñòâëåíèå ðÿäà
óòâåðæäåííûõ ýêñïåðèìåíòîâ íà íó-
êëîòðîíå, è ñîãëàñåí ñ ðåêîìåíäàöè-
åé ÏÊÊ î ââîäå â äåéñòâèå ìèøåíè ñ
öåëüþ ïîëó÷åíèÿ ýêñïåðèìåíòàëü-
íûõ äàííûõ íå ïîçäíåå ÷åì ÷åðåç ãîä
ââèäó âûñîêîãî ïðèîðèòåòà ýòîãî
ïðîåêòà.

Ïî ÿäåðíîé ôèçèêå. Ó÷åíûé ñî-
âåò îòìå÷àåò, ÷òî, ïî ñðàâíåíèþ ñ áû-
ñòðûì ïåðâîíà÷àëüíûì ïðîãðåññîì,
ðåàëèçàöèÿ ïðîåêòà DRIBs çàìåäëè-
ëàñü èç-çà íåäîñòàòî÷íîãî ôèíàíñè-
ðîâàíèÿ, è íàñòîÿòåëüíî ðåêîìåíäó-
åò ïðîäîëæåíèå ðàáîò ïî ýòîìó ïðî-
åêòó áåç äàëüíåéøåé çàäåðæêè.

Ñ öåëüþ ïîâûøåíèÿ ýôôåêòèâ-
íîñòè ðàáîòû öèêëîòðîííîãî êîì-
ïëåêñà ËßÐ èì. Ã. Í. Ôëåðîâà íåîá-
õîäèìî ñ îñîáîé ñðî÷íîñòüþ çàâåð-
øèòü ìîäåðíèçàöèþ óñêîðèòåëÿ
Ó-400.

Ó÷åíûé ñîâåò îòìå÷àåò óñïåõ â
ýêñïåðèìåíòàõ ïî ñèíòåçó 116-ãî ýëå-
ìåíòà â ðåàêöèè 48Ca + 245Cm, à òàê-
æå âàæíîñòü èçó÷åíèÿ õèìè÷åñêèõ è
ôèçè÷åñêèõ ñâîéñòâ ñâåðõòÿæåëûõ
ýëåìåíòîâ íà óñîâåðøåíñòâîâàííûõ
óñòàíîâêàõ ÂÀÑÈËÈÑÀ è MASHA.

Ó÷åíûé ñîâåò âûñîêî îöåíèâàåò
çàïëàíèðîâàííóþ ýêñïåðèìåíòàëü-
íóþ ïðîãðàììó èññëåäîâàíèé íà èñ-
òî÷íèêå íåéòðîíîâ ÈÐÅÍ, îñíîâó êî-
òîðîé ñîñòàâëÿþò ïåðâîêëàññíûå
ýêñïåðèìåíòû, íàöåëåííûå íà ïðî-
âåäåíèå èññëåäîâàíèé â ñàìûõ âàæ-
íûõ íàïðàâëåíèÿõ ôóíäàìåíòàëüíîé
è ïðèêëàäíîé ÿäåðíîé ôèçèêè. ×ëå-
íû ÏÊÊ âûðàæàþò îçàáî÷åííîñòü â
ñâÿçè ñ ïîñòîÿííîé çàäåðæêîé âû-
ïîëíåíèÿ ïëàíà-ãðàôèêà ñîçäàíèÿ
óñòàíîâêè ÈÐÅÍ, âûçâàííîé îòñóò-
ñòâèåì íåîáõîäèìûõ ñðåäñòâ.

47

V. Recommendations in Connection
with the PACs

The Scientific Council takes note of
and concurs with the recommendations
made by the PACs at their April 2003
meetings as presented at this session
and their remarks on the Draft Pro-
gramme of JINR’s Research and Devel-
opment for 2003–2009.

Particle Physics Issues. The Sci-
entific Council congratulates the Vek-
sler and Baldin Laboratory of High En-
ergies on the acceleration and extrac-
tion of the Nuclotron’s beam of
polarized deuterons. It also appreciates
the efforts made to convert the Nu-
clotron into a user-friendly basic facility
of JINR.

The Scientific Council appreciates
the recommendations of the Technical
Evaluation Committee for the Nu-
clotron, consisting of outside experts
(Chairperson — Professor B. Sharkov,
ITEP, Moscow), which were discussed
at the meeting. The Scientific Council

supports the efforts for the Nuclotron’s
further technical development to be fo-
cused on in 2003–2005 as outlined in
the PAC report.

The Scientific Council shares the
concern of the PAC that a number of ap-
proved experiments at the Nuclotron
have been significantly delayed be-
cause the Movable Polarized Target
(MPT) is not yet operational. It concurs
with the PAC that the MPT should be
made operational for physics data tak-
ing in less than one year in view of the
high priority of this project.

Nuclear Physics Issues. The Sci-
entific Council notes that the DRIBs
project after its initial fast progress has
slowed down due to inadequate financ-
ing. It strongly recommends the contin-
uation of DRIBs without further delay.

The upgrade and modernization of
the U400 accelerator should be com-
pleted with particular urgency, as it will
allow a more efficient operation of the
FLNR cyclotron complex.

The Scientific Council notes suc-
cess in the experiments on the synthe-
sis of element 116 in the 48Ca + 245Cm
reaction. It recognizes the importance
of studies of chemical and physical
properties of superheavy elements with
the improved VASSILISSA and MASHA
set-ups.

The experimental programme
planned for the IREN neutron source is
highly appreciated by the Scientific
Council. It is based on top-class experi-
ments aimed at investigating the most
important regions in the fields of funda-
mental and applied nuclear physics.
The Scientific Council expresses its
concern about the continuing delay in
the implementation of IREN’s time
schedules due to lack of necessary
funds.

The Scientific Council notes
progress in the NEMO-3 and TGV-2 ex-
periments, with DLNP scientists playing
a major role. These experiments should
be continued with high priority.
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Ó÷åíûé ñîâåò îòìå÷àåò óñïåø-
íîå ñîñòîÿíèå äåë â ýêñïåðèìåíòàõ
NEMO-3 è TGV-2, â êîòîðûõ âåäóùóþ
ðîëü èãðàþò ó÷åíûå ËßÏ
èì. Â. Ï. Äæåëåïîâà. Ó÷àñòèå â ýòèõ
ýêñïåðèìåíòàõ ñëåäóåò ïðîäîëæèòü ñ
âûñîêèì ïðèîðèòåòîì.

Ïî ôèçèêå êîíäåíñèðîâàííûõ

ñðåä. Ó÷åíûé ñîâåò ïîâòîðÿåò è óñè-
ëèâàåò ñâîþ ðåêîìåíäàöèþ îòíîñè-
òåëüíî ìîäåðíèçàöèè ðåàêòîðíîãî
êîìïëåêñà ÈÁÐ-2, îñóùåñòâëåíèå êî-
òîðîé èìååò àáñîëþòíûé ïðèîðèòåò
äëÿ ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà
è îáÿçàòåëüñòâ ÎÈßÈ, è ïðîñèò äè-
ðåêöèþ ÎÈßÈ âîññòàíîâèòü îáúåì
îáùåãî ôèíàíñèðîâàíèÿ è ñêîìïåí-
ñèðîâàòü íåäîïëàòû, âîçíèêøèå â
2002 ã. Ïîëíîå ôèíàíñèðîâàíèå
äîëæíî áûòü ãàðàíòèðîâàíî íà âåñü
ñðîê çàïëàíèðîâàííûõ ðàáîò è, ïî
âîçìîæíîñòè, ïðè ïîëíîé ôèíàíñî-
âîé ïîääåðæêå ñî ñòîðîíû Ìèíàòî-
ìà ÐÔ.

VI. Î ñîñòàâàõ
è ïðåäñåäàòåëÿõ ÏÊÊ

1. Ó÷åíûé ñîâåò âûðàæàåò áëàãî-
äàðíîñòü ïðîôåññîðó Õ. Ëàóòåðó çà
èñêëþ÷èòåëüíî ïëîäîòâîðíóþ ðàáî-
òó â êà÷åñòâå ïðåäñåäàòåëÿ ÏÊÊ ïî
ôèçèêå êîíäåíñèðîâàííûõ ñðåä è
îæèäàåò ïðîäîëæåíèÿ åãî ðàáîòû â
ñîñòàâå äàííîãî ÏÊÊ.

2. Ïî ïðåäëîæåíèþ äèðåêöèè
ÎÈßÈ Ó÷åíûé ñîâåò íàçíà÷àåò ïðî-
ôåññîðà Â. Íàâðîöèêà (Óíèâåðñèòåò
èì. À. Ìèöêåâè÷à, Ïîçíàíü, Ïîëüøà)
ïðåäñåäàòåëåì ÏÊÊ ïî ôèçèêå êîí-
äåíñèðîâàííûõ ñðåä ñðîêîì íà
3 ãîäà.

3. Ïî ïðåäëîæåíèþ äèðåêöèè
ÎÈßÈ Ó÷åíûé ñîâåò íàçíà÷àåò â ñî-
ñòàâ ÏÊÊ ïî ôèçèêå ÷àñòèö ïðîôåñ-
ñîðà Ë. Ë. Åíêîâñêîãî (ÈÒÔ, Êèåâ,
Óêðàèíà).

VII. Î íàó÷íûõ äîêëàäàõ

Ó÷åíûé ñîâåò ñ èíòåðåñîì çà-
ñëóøàë íàó÷íûå ñîîáùåíèÿ, ïðåä-
ñòàâëåííûå íà ñåññèè:

• «Ðîñò íàñåëåíèÿ Çåìëè ñ òî÷êè
çðåíèÿ ôèçèêè»,

• «Íà ïóòè ê 118-ìó ýëåìåíòó»,
• «Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì

èì. Â. Ï. Äæåëåïîâà: 1992–2003 ãã.»
è áëàãîäàðèò äîêëàä÷èêîâ: ïðîôåñ-
ñîðîâ Ñ. Ï. Êàïèöó, Þ. Ö. Îãàíåñÿíà
è Í. À. Ðóñàêîâè÷à.

VIII. Î ïðèñâîåíèè çâàíèÿ
«Ïî÷åòíûé äîêòîð ÎÈßÈ»

Ó÷åíûé ñîâåò ïîçäðàâëÿåò ïðî-
ôåññîðîâ Ã. Áåëëåòèíè, Â. Á. Áåëÿå-
âà, Ñ. Ì. Áèëåíüêîãî, Â. Â. Ãëàãîëå-
âà, Þ. Â. Çàíåâñêîãî, À. Í. Êóäèíîâà,
À. Ìèõóëà, Ð. Ñîñíîâñêîãî, À. Ñýíäó-
ëåñêó è Å. ßíèêà ñ ïðèñâîåíèåì èì
çâàíèÿ «Ïî÷åòíûé äîêòîð ÎÈßÈ» çà
âûäàþùèåñÿ çàñëóãè ïåðåä Èíñòèòó-
òîì â îáëàñòè ðàçâèòèÿ ïðèîðèòåò-
íûõ íàïðàâëåíèé íàóêè è òåõíèêè,
ïîäãîòîâêè íàó÷íûõ êàäðîâ.

IX. Çàñåäàíèå êðóãëîãî ñòîëà
«Ðóìûíèÿ â ÎÈßÈ»

Ó÷åíûé ñîâåò áëàãîäàðèò ïðåä-
ñòàâèòåëåé ðóìûíñêèõ íàó÷íûõ öåí-

48

Condensed Matter Physics Is-
sues. The Scientific Council reiterates
and strengthens its recommendation
for the upgrade of the IBR-2 reactor
complex as an absolute priority for
JINR’s international collaboration and
obligations. It requests the JINR Direc-
torate to recover the shortfall in general
funding for this project, which occurred
in 2002. Full funding should be assured
for the planned duration of this project,
possibly with the full contribution of the
Russian Ministry of Atomic Energy.

VI. Memberships of the PACs

1. The Scientific Council thanks
Professor H. Lauter for his highly suc-
cessful work as Chairperson of the PAC
for Condensed Matter Physics for five
years, and looks forward to the continu-
ation of his work as a member of this
PAC.

2. Upon proposal by the JINR Di-
rectorate, the Scientific Council ap-

points Professor W. Nawrocik (Adam
Mickiewicz University, Poznan, Poland)
as Chairperson of the PAC for Con-
densed Matter Physics for a term of
three years.

3. Upon proposal by the JINR Di-
rectorate, the Scientific Council ap-
points Professor L. Jenkovszky (ITP,
Kiev, Ukraine) as a new member of the
PAC for Particle Physics.

VII. Scientific Reports

The Scientific Council notes with
interest the scientific reports presented
at this session:
• «What a Physicist Can Say about

Global Population Growth»,
• «On the Way to Element 118»,
• «Dzhelepov Laboratory of Nuclear

Problems: 1993–2003».
The Council thanks the speakers

S. Kapitza, Yu. Oganessian, and N.
Russakovich for their informative pre-
sentations.

VIII. Awarding of the Title
«Honorary Doctor of JINR»

The Scientific Council congratu-
lates Professors G. Bellettini, V. Belya-
ev, S. Bilenky, V. Glagolev, J. Janik,
A. Kudinov, A. Mihul, A. Sãndulescu,
R. Sosnowski and Yu. Zanevsky on be-
ing awarded the title «Honorary Doctor
of JINR», in recognition of their out-
standing contributions to the advance-
ment of science and the education of
young scientists.

IX. Round-Table Meeting
«Romania at JINR»

The Scientific Council thanks the
representatives of Romanian research
centres, universities and other institu-
tions — M. Chiº, G. Stratan, M. Viºines-
cu, G. Adam, D. Haºegan and
N. Popa — for the high quality of their
presentations.
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òðîâ, óíèâåðñèòåòîâ è îðãàíèçà-
öèé — Ì. Êèøà, Ã. Ñòðàòàíà, Ì. Âè-
øèíåñêó, Ã. Àäàìà, Ä. Õàøåãàíà è
Í. Ïîïó — çà âûñîêèé óðîâåíü âûñòó-
ïëåíèé â õîäå çàñåäàíèÿ êðóãëîãî
ñòîëà.

Ñ ìîìåíòà ó÷ðåæäåíèÿ ÎÈßÈ
Ðóìûíèÿ è ðóìûíñêèå ïðåäñòàâèòå-
ëè â Ó÷åíîì ñîâåòå èãðàëè è ïðîäîë-
æàþò èãðàòü àêòèâíóþ ðîëü â ôîð-
ìèðîâàíèè íàó÷íîé ïîëèòèêè Èí-
ñòèòóòà. Èõ èäåè, ïðåäëîæåíèÿ,
êðèòè÷åñêèå çàìå÷àíèÿ è êîíñòðóê-
òèâíûé âêëàä îöåíèâàþòñÿ î÷åíü âû-
ñîêî.

Ó÷åíûé ñîâåò îòìå÷àåò èíòåí-
ñèâíîå è ïëîäîòâîðíîå ñîòðóäíè÷å-
ñòâî ÎÈßÈ ñ ðóìûíñêèìè íàó÷íûìè
öåíòðàìè, ïðîäåìîíñòðèðîâàííîå â
ïðåäñòàâëåííûõ ñîîáùåíèÿõ è íà
ôîòîâûñòàâêå, ïðèóðî÷åííîé ê çàñå-
äàíèþ êðóãëîãî ñòîëà. Â ïîñëåäíèå
ãîäû ýòî ñîòðóäíè÷åñòâî óñèëèëîñü,
ñëåäñòâèåì ÷åãî ñòàëî áîëåå àêòèâ-
íûì ó÷àñòèå ðóìûíñêèõ ó÷åíûõ â íà-
ó÷íûõ ïðîãðàììàõ ÎÈßÈ, ðàñøèðè-
ëîñü èõ ïðåäñòàâèòåëüñòâî â ñîâåùà-
òåëüíûõ íàó÷íûõ îðãàíàõ Èíñòèòóòà

è â ðóêîâîäñòâå ëàáîðàòîðèé. Âàæ-
íûì ñòèìóëèðóþùèì ñîáûòèåì äëÿ
óêðåïëåíèÿ ñâÿçåé ìåæäó ÎÈßÈ è
Ðóìûíèåé ÿâèëàñü âñòðå÷à ïðåçè-
äåíòà Ðóìûíèè È. Èëèåñêó è äèðåê-
òîðà ÎÈßÈ Â. Ã. Êàäûøåâñêîãî â Áó-
õàðåñòå â îêòÿáðå 2001 ã.

Ó÷åíûé ñîâåò íàäååòñÿ íà äàëü-
íåéøåå óñïåøíîå ðàçâèòèå ñîòðóä-
íè÷åñòâà ÎÈßÈ ñ íàó÷íûìè öåíòðà-
ìè ñòðàí-ó÷àñòíèö.

Ó÷åíûé ñîâåò âûðàæàåò ïîæåëà-
íèå, ÷òîáû ïîäîáíûå âûñòóïëåíèÿ çà
êðóãëûì ñòîëîì î íàó÷íî-òåõíè÷å-
ñêîì ñîòðóäíè÷åñòâå ÎÈßÈ ñ íàó÷-
íûìè öåíòðàìè ñòðàí-ó÷àñòíèö ïëà-
íèðîâàëèñü â ïîâåñòêå áóäóùèõ ñåñ-
ñèé Ó÷åíîãî ñîâåòà.

X. Íàçíà÷åíèÿ

1. Ó÷åíûé ñîâåò èçáðàë òàéíûì
ãîëîñîâàíèåì:

À. Ã. Îëüøåâñêîãî — äèðåêòî-
ðîì Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà ñðîêîì íà 5 ëåò,

Ã. Àäàìà, Â. Â. Êîðåíüêîâà è
Ï. Â. Çðåëîâà — çàìåñòèòåëÿìè äè-
ðåêòîðà Ëàáîðàòîðèè èíôîðìàöèîí-

íûõ òåõíîëîãèé äî îêîí÷àíèÿ ñðîêà
äåéñòâèÿ ïîëíîìî÷èé äèðåêòîðà
ýòîé ëàáîðàòîðèè.

2. Ó÷åíûé ñîâåò âûðàæàåò áëàãî-
äàðíîñòü ïðîôåññîðó Í. À. Ðóñàêî-
âè÷ó çà èñêëþ÷èòåëüíî óñïåøíóþ
ðàáîòó â êà÷åñòâå äèðåêòîðà Ëà-
áîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà.

3. Â ñîîòâåòñòâèè ñ äåéñòâóþ-
ùèì ïîëîæåíèåì Ó÷åíûé ñîâåò îáú-
ÿâëÿåò î âàêàíñèÿõ çàìåñòèòåëåé äè-
ðåêòîðà ËßÏ èì. Â. Ï. Äæåëåïîâà.

Âûáîðû íà óêàçàííûå äîëæíî-
ñòè ñîñòîÿòñÿ íà 95-é ñåññèè Ó÷åíîãî
ñîâåòà.

XI. Î÷åðåäíàÿ ñåññèÿ
Ó÷åíîãî ñîâåòà

95-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ñî-
ñòîèòñÿ 15–16 ÿíâàðÿ 2004 ã.
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Since the establishment of JINR,
Romania and the Romanian members
of the Scientific Council have been
playing an active role in the formation of
JINR’s scientific policy. Their ideas, pro-
posals, critical remarks and construc-
tive attitude are highly appreciated.

The Scientific Council notes the ex-
tensive and fruitful collaboration of JINR
with Romanian research centres, high-
lighted by the contributions presented
and by the dedicated exhibition. In re-
cent years this collaboration has be-
come stronger, leading to a more active
participation in JINR research pro-
grammes, to a larger representation of
Romanian scientists in the scientific ad-
visory bodies of JINR and in the man-
agement of the Institute’s Laboratories.
An important stimulating event for the
JINR–Romania relations was the meet-
ing between President of Romania I. Ili-
escu and JINR Director V. Kadyshevsky
in Bucharest in October, 2001.

The Scientific Council looks for-
ward to further successful development
of the cooperation between JINR and
its member-state institutions.

The Scientific Council wishes that
further presentations concerning scien-
tific and technical collaboration with re-
search centres of the Member States
be included in the agenda of future ses-
sions.

X. Nominations

1. The Scientific Council elected by
ballot:

A. Olchevski as Director of the
Dzhelepov Laboratory of Nuclear Prob-
lems (DLNP) for a term of five years,

G. Adam, V. Korenkov and P. Zre-
lov as Deputy Directors of the Laborato-
ry of Information Technologies (LIT) un-
til the completion of the term of office of
the LIT Director.

2. The Scientific Council thanks
Professor N. Russakovich for his highly

successful work as Director of the
Dzhelepov Laboratory of Nuclear Prob-
lems.

3. According to the Regulation in
force, the Scientific Council announces
the vacancies of DLNP Deputy Direc-
tors.

The election for these positions will
be held at the 95th session of the Scien-
tific Council.

XI. Next Session of the Scientific
Council

The 95th session of the Scientific
Council will be held on 15–16 January
2004.
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18-ÿ ñåññèÿ ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ
ñðåä ñîñòîÿëàñü 3–4 àïðåëÿ ïîä ïðåäñåäàòåëüñòâîì
ïðîôåññîðà Õ. Ëàóòåðà.

Ãëàâíûé ó÷åíûé ñåêðåòàðü ÎÈßÈ Â. Ì. Æàáèöêèé
ñîîáùèë î ðåêîìåíäàöèÿõ è ìíåíèÿõ ÷ëåíîâ Ó÷åíîãî ñî-
âåòà ÎÈßÈ ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä. Êîìèòåò
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ îäîáðèë ðåêîìåí-
äàöèè 92-é è 93-é ñåññèé Ó÷åíîãî ñîâåòà è ïîñòàíîâèë
îáåñïå÷èòü ôèíàíñèðîâàíèå òåì ïåðâîãî ïðèîðèòåòà â
2003 ã. â ñîîòâåòñòâèè ñ ðåêîìåíäàöèÿìè 93-é ñåññèè
Ó÷åíîãî ñîâåòà.

Îòíîñèòåëüíî ñîñòàâà ÏÊÊ ïî ôèçèêå êîíäåíñèðî-
âàííûõ ñðåä Ó÷åíûé ñîâåò âûðàçèë áëàãîäàðíîñòü ïðî-
ôåññîðó Â. Í. Êîðñóíñêîìó çà åãî óñïåøíóþ ðàáîòó è íà-
çíà÷èë ïðîôåññîðà Ô. Ìàöàøåêà â ñîñòàâ ÏÊÊ.

Îáñóæäåíèÿ íà ñåññèè ÏÊÊ áûëè ñîñðåäîòî÷åíû íà
âîïðîñàõ ìîäåðíèçàöèè ÈÁÐ-2 è «Íàó÷íîé ïðîãðàììå
ðàçâèòèÿ ÎÈßÈ íà 2003–2009 ãã.» â îáëàñòè ôèçèêè êîí-
äåíñèðîâàííûõ ñðåä.

Ðåàêòîð ÈÁÐ-2. Çàñëóøàâ âûñòóïëåíèå ãëàâíîãî
èíæåíåðà ËÍÔ Â. Ä. Àíàíüåâà î ñîñòîÿíèè äåë ïî ìî-
äåðíèçàöèè ðåàêòîðà ÈÁÐ-2, ÷ëåíû ÏÊÊ ñ óäîâëåòâîðå-
íèåì îòìåòèëè ïîâûøåíèå íàäåæíîñòè ðàáîòû ðåàêòîðà
è ïðîãðåññ â âûïîëíåíèè ïðîãðàììû ïî çàìåíå ïîäâèæ-
íîãî îòðàæàòåëÿ â 2003 ã.

×ëåíû ÏÊÊ áûëè óäîâëåòâîðåíû ïîñåùåíèåì ËÍÔ
èì. È. Ì. Ôðàíêà äëÿ îçíàêîìëåíèÿ ñ èñïûòàòåëüíûì
ñòåíäîì ïîäâèæíîãî îòðàæàòåëÿ.

ÏÊÊ âíîâü ïðèâåòñòâîâàë ñâîåâðåìåííûé âêëàä ñî
ñòîðîíû Ìèíàòîìà â ôèíàíñîâóþ ïîääåðæêó ìîäåðíè-
çàöèè ðåàêòîðà ÈÁÐ-2, íî âûðàçèë îçàáî÷åííîñòü îòíî-
ñèòåëüíî çàäåðæåê ñ âûïëàòàìè èç áþäæåòà ÎÈßÈ, êî-
òîðûå ìîãóò ïðèâåñòè ê íàðóøåíèþ ñðîêîâ âûïîëíåíèÿ
ïðîãðàììû ìîäåðíèçàöèè è, êðîìå òîãî, ìîãóò îòðàçèòü-
ñÿ íà äàëüíåéøåì îòíîøåíèè Ìèíàòîìà ê ñâîåìó ó÷à-
ñòèþ â ïðîãðàììå ìîäåðíèçàöèè. ÏÊÊ òàêæå ïîä÷åðêíóë,
÷òî, íåñìîòðÿ íà õîðîøóþ ôèíàíñîâóþ ñèòóàöèþ â
2002 ã. ïî ñðàâíåíèþ ñ ïðåäûäóùèì ãîäîì, îáÿçàòåëü-
ñòâà, êàñàþùèåñÿ ìîäåðíèçàöèè ðåàêòîðà, îñòàëèñü íå
âûïîëíåííûìè â 2002 ã. Ýòîò ôàêò íèêàê íå îòðàçèëñÿ íà
îáúåìå ôèíàíñèðîâàíèÿ ðåàêòîðà ÈÁÐ-2 â áþäæåòå
2003 ã., êîòîðûé ñëåäîâàëî áû óâåëè÷èòü íà ñóììó íåäî-
ôèíàíñèðîâàíèÿ. ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ
âîññòàíîâèòü íåäîñòàòîê îáùåãî ôèíàíñèðîâàíèÿ è ñî-
áëþäåíèå ãðàôèêà ðàáîò â 2003 ã.

Íàó÷íàÿ ïðîãðàììà ðàçâèòèÿ ÎÈßÈ íà 2003–
2009 ãã. â îáëàñòè ôèçèêè êîíäåíñèðîâàííûõ ñðåä.
ÏÊÊ ïðèíÿë âî âíèìàíèå äîêëàäû ñ îêîí÷àòåëüíûìè âà-
ðèàíòàìè ïðåäëîæåíèé ëàáîðàòîðèé ÎÈßÈ â «Íàó÷íóþ
ïðîãðàììó ðàçâèòèÿ ÎÈßÈ íà 2003–2009 ãã.» â îáëàñòè
ôèçèêè êîíäåíñèðîâàííûõ ñðåä, ïðåäñòàâëåííûå äèðåê-
òîðîì ËÍÔ èì. È. Ì. Ôðàíêà À. Â. Áåëóøêèíûì, íà÷àëü-
íèêîì ÎÐÐÈ Å. À. Êðàñàâèíûì, çàìåñòèòåëåì äèðåêòîðà
ËßÐ èì. Ã. Í. Ôëåðîâà Ñ. Í. Äìèòðèåâûì.

ÏÊÊ îäîáðèë îñíîâíûå ïîëîæåíèÿ âòîðîãî âàðèàí-
òà Ïðîãðàììû è ïðîñèë äèðåêöèþ ÎÈßÈ ïîäãîòîâèòü
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The 18th meeting of the Programme Advisory Com-
mittee for Condensed Matter Physics was held on
3–4 April. It was chaired by Professor H. Lauter.

JINR Chief Scientific Secretary V. Zhabitsky reported
the recommendations and considerations of the JINR Scien-
tific Council (SC) concerning condensed matter physics. The
JINR Committee of Plenipotentiaries approved the recom-
mendations of the 92nd and 93rd sessions of the SC and re-
solved to give funding in 2003 to the priority activities as rec-
ommended at the 93rd session.

Concerning the membership of the PAC for Condensed
Matter Physics, the SC thanked Professor V. Korsunsky for
his successful work and appointed Professor F. Macášek as
a new member.

Discussions at the PAC meeting were focused on ques-
tions of modernization of the IBR-2 reactor and on the Pro-
gramme of JINR’s Research and Development for
2003–2009 in the field of condensed matter physics.

IBR-2 Reactor. FLNP Chief Engineer V. Ananiev report-
ed on the status of the IBR-2 upgrade and refurbishment.
The PAC was satisfied with the reliability of the performance
of the IBR-2 reactor and the progressing upgrade pro-
gramme concerning the reflector exchange in 2003.

The PAC members highly appreciated their visit to
FLNP to see the new reflector assembly on its test stand.

Once again the PAC appreciated Minatom’s timely con-
tributed financial support for the IBR-2 modernization, but
expressed its concern about the delay of payment from the
JINR budget. This might lead to significant delays in the
modernization programme, and even some more serious
consequences from the side of Minatom might be expected.
The PAC repeated its deep concern about why, despite the
best financial situation of JINR in 2002 with respect to the
last years, the commitment relative to the reactor refurbish-
ment could not be respected in 2002. Even no conse-
quences for the IBR-2 funding appeared in the JINR budget
for 2003, which should have been increased by the missing
amount. The PAC recommended that the shortfall in the
general funding and in the time schedule should be fully re-
covered by the JINR Directorate in 2003.

JINR Scientific Programme for 2003–2009 in the
Field of Condensed Matter Physics. The PAC took note of
the revised proposals of the JINR Laboratories for the JINR
Scientific Programme in the field of condensed matter
physics for 2003–2009, presented by A. Belushkin for FLNP,
E. Krasavin for DRRR, and S. Dmitriev for FLNR.

The PAC endorsed the general lines of the second draft
of the Programme and asked the JINR Directorate to pre-
pare the final text of the Programme taking into account the
remarks concerning the general importance and develop-
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îêîí÷àòåëüíûé òåêñò ïðîãðàììû, ïðèíèìàÿ âî âíèìàíèå
çàìå÷àíèÿ, êàñàþùèåñÿ îñîáîé âàæíîñòè è íåîáõîäèìî-
ñòè ðàçâèòèÿ ôèçèêè êîíäåíñèðîâàííûõ ñðåä â ÎÈßÈ è
óíèêàëüíîé êðóïíîìàñøòàáíîé óñòàíîâêè — ðåàêòîðíî-
ãî êîìïëåêñà ÈÁÐ-2 ñ åãî ñïåêòðîìåòðàìè.

Ñïåêòðîìåòðû. Þ. Â. Íèêèòåíêî ñäåëàë ñîîáùå-
íèå î ñîñòîÿíèè äåë íà ñïåêòðîìåòðå ÑÏÍ-1. Ýòîò äî-
êëàä ïðåäñòàâëåí ïîñëå ñîîáùåíèÿ íà ïðåäûäóùåé ñåñ-
ñèè ÏÊÊ îá óñïåøíîì çàâåðøåíèè ìîäåðíèçàöèè ñïåê-
òðîìåòðà ÑÏÍ-1, ïîñëå êîòîðîé äàííûé ñïåêòðîìåòð
ïîëó÷èë íîâîå íàçâàíèå ÐÅÌÓÐ. Îñíîâíîé âêëàä â ìî-
äåðíèçàöèþ ñïåêòðîìåòðà âíåñëè Â. Ë. Àêñåíîâ, Õ. Ëàó-
òåð, Â. Â. Ëàóòåð-Ïàñþê, Þ. Â. Íèêèòåíêî è À. Â. Ïåòðåí-
êî. Ðàáîòû âûïîëíåíû â ðàìêàõ ñîãëàøåíèÿ ÎÈßÈ–Ãåð-
ìàíèÿ ïðè ïîääåðæêå Ìèíèñòåðñòâà ïðîìûøëåííîñòè,
íàóêè è òåõíîëîãèé ÐÔ è â ñîòðóäíè÷åñòâå ñ èíñòèòóòàìè
ILL (Ôðàíöèÿ) è ÏÈßÔ ÐÀÍ. Þ. Â. Íèêèòåíêî ïîêàçàë,
÷òî öåëü, ñîñòîÿùàÿ â óâåëè÷åíèè ñòåïåíè ïîëÿðèçàöèè
â øèðîêîì ñïåêòðàëüíîì èíòåðâàëå è ðåàëèçàöèè íà
ñïåêòðîìåòðå ñõåìû èçìåðåíèé ñ ïîëíûì ïîëÿðèçàöè-
îííûì àíàëèçîì, äîñòèãíóòà.

ÏÊÊ âíîâü âûðàçèë ïðèçíàòåëüíîñòü íàó÷íîìó êîë-
ëåêòèâó ñïåêòðîìåòðà ÐÅÌÓÐ çà óñïåøíûé ââîä â äåé-
ñòâèå óñòàíîâêè.

Òåìû, çàâåðøàþùèåñÿ â 2003 ã. ÏÊÊ îäîáðèë îò-
÷åò ïî òåìå «Ðàçâèòèå êîìïëåêñà ñïåêòðîìåòðîâ ÈÁÐ-2
è èíôîðìàöèîííî-âû÷èñëèòåëüíîé èíôðàñòðóêòóðû» è
ïîääåðæàë îòêðûòèå íîâîé òåìû «Ðàçâèòèå è ñîçäàíèå

ýëåìåíòîâ íåéòðîííûõ ñïåêòðîìåòðîâ äëÿ èññëåäîâà-
íèé êîíäåíñèðîâàííîãî ñîñòîÿíèÿ» (ðóêîâîäèòåëè òåìû
À. Â. Áåëóøêèí è Â. È. Ïðèõîäüêî) ñ ïåðâûì ïðèîðèòå-
òîì íà ïåðèîä 2004–2008 ãã.

ÏÊÊ îäîáðèë îò÷åò ïî òåìå «Ðàäèàöèîííûå ýôôåê-
òû è ìîäèôèêàöèÿ ìàòåðèàëîâ, ðàäèîàíàëèòè÷åñêèå è
ðàäèîèçîòîïíûå èññëåäîâàíèÿ íà óñêîðèòåëÿõ ËßÐ»
(ðóêîâîäèòåëü òåìû Ñ. Í. Äìèòðèåâ) è ïîääåðæàë åå
ïðîäëåíèå ñ ïåðâûì ïðèîðèòåòîì íà ïåðèîä 2004–
2008 ãã.

Íàó÷íûå äîêëàäû. Íà ñåññèè ÏÊÊ áûëè ïðåäñòà-
âëåíû ñëåäóþùèå íàó÷íûå äîêëàäû è èíôîðìàöèîííûå
ñîîáùåíèÿ: «Îðáèòàëüíûå ôàçîâûå ïåðåõîäû â ìàíãà-
íèòàõ» (Â. Ñ. Øàõìàòîâ), «Èññëåäîâàíèå âçàèìîäåé-
ñòâèé àêöåïòîðíîé ïðèìåñè àëþìèíèÿ â êðåìíèè
�SR-ìåòîäîì» (Ò. Í. Ìàìåäîâ), «Èññëåäîâàíèå êðèñòàë-
ëèíîâ â ðàñòâîðå è â öåëîì õðóñòàëèêå ìåòîäîì ðàññåÿ-
íèÿ ðåíòãåíîâñêèõ ëó÷åé» (À. Â. Êðèâàíäèí), «Òåêóùåå
ñîñòîÿíèå ïðîåêòà ÅÑÑ» è «Ìåæäóíàðîäíîå îáùåñòâî
ìþîííîé ñïåêòðîñêîïèè» (Ð. Öèâèíñêè).

ÏÊÊ îòìåòèë âûñîêèé íàó÷íûé óðîâåíü âñåõ ïðåä-
ñòàâëåííûõ äîêëàäîâ è âûðàçèë íàäåæäó íà äàëüíåé-
øèé ïðîãðåññ â ýòèõ íàó÷íûõ îáëàñòÿõ.
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ment of condensed matter physics at JINR and the unique-
ness of the large-scale and basic facility — the IBR-2 reactor
complex with its spectrometers.

Instrumentation. A status report about the SPN-1 re-
flectometer was presented by Yu. Nikitenko. This report fol-
lowed the announcement at the previous PAC meeting that
the modernization of the SPN-1 reflectometer had been suc-
cessfully performed and that the upgraded reflectometer is
called REMUR. This upgrade was performed by V. Aksenov,
H. Lauter, V. Lauter-Pasuyk, Yu. Nikitenko and A. Petrenko
within the framework of the JINR–Germany agreement, with
a further support given by the Russian Ministry of Industry,
Science and Technology and in collaboration with ILL
(Grenoble) and PNPI (Gatchina). Yu. Nikitenko showed that
the aims of a considerably increased wide-band polarization
and of a spectrometer with full polarization analysis had
been obtained. The PAC repeated its acknowledgement to
the REMUR scientific team for the successful commission-
ing of the reflectometer.

Activities Previously Approved for Completion in
2003. The PAC approved the report on the theme «Develop-
ment of the IBR-2 Spectrometer Complex and Information-
Computation Infrastructure» and supported the opening of a
new theme «Development and Creation of Elements of Neu-
tron Spectrometers for Condensed Matter Investigations»

(project leaders A. Belushkin and V. Prikhodko) as a first-pri-
ority topic for 2004–2008.

The PAC approved the report on the theme «Radiation
Effects and Modification of Materials, Radioanalytical and
Radioisotopic Investigations at the FLNR Accelerators»
(project leader S. Dmitriev) and supported its continuation
as a first-priority topic for 2004–2008.

Scientific Reports. The following scientific and infor-
mative reports were presented at the PAC meeting: «Orbital
Phase Transitions in Manganites» (V. Shakhmatov), «Inves-
tigation of the Interactions of the Aluminium Acceptor Impuri-
ties in Silicon by �SR» (T. Mamedov), «Investigation of Crys-
tallines in Solution and Intact Crystalline Lens by X-ray Scat-
tering» (K. Krivandin), «Current Status of the ESS Project»
and «The International Society for Muon Spectroscopy»
(R. Cywinski).

The PAC recognized the high scientific level of all the
reports and looks forward to following up further progress in
these areas.
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19-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü 15–16 àïðåëÿ
ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Ò. Õîëëìàíà.

×ëåíû ÏÊÊ ñ îäîáðåíèåì âîñïðèíÿëè èíôîðìàöèþ,
ïðåäñòàâëåííóþ âèöå-äèðåêòîðîì ÎÈßÈ À. Í. Ñèñàêÿ-
íîì, î ðåêîìåíäàöèÿõ 93-é ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ
(ÿíâàðü 2003 ã.) è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ
ïðåäñòàâèòåëåé ÎÈßÈ (ìàðò 2003 ã.).

ÏÊÊ îòìåòèë áîëüøîå äîñòèæåíèå Ëàáîðàòîðèè âû-
ñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà —
óñêîðåíèå è âûâåäåíèå èç íóêëîòðîíà ïó÷êà ïîëÿðèçî-
âàííûõ äåéòðîíîâ è ïîçäðàâèë ñîòðóäíèêîâ ëàáîðàòî-
ðèè ñ ýòèì óñïåõîì.

ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë óñïåøíûé õîä ñî-
òðóäíè÷åñòâà ÎÈßÈ ñ íàó÷íûìè öåíòðàìè Ãåðìàíèè â
îáëàñòè ôèçèêè ÷àñòèö, ïðîâîäèìîãî â ñîîòâåòñòâèè ñ
ñîãëàøåíèåì ìåæäó ÎÈßÈ è BMBF. Â ÿíâàðå 2003 ã. ýòî
ñîãëàøåíèå áûëî ïðîäëåíî íà ÷åòâåðòûé ñðîê, äî êîíöà
2006 ã.

×ëåíû ÏÊÊ ïðèíÿëè ê ñâåäåíèþ ïîäðîáíûé ïðîåêò
«Íàó÷íîé ïðîãðàììû ðàçâèòèÿ ÎÈßÈ íà 2003–2009 ãã.»,
ïðåäñòàâëåííûé âèöå-äèðåêòîðîì ÎÈßÈ À. Í. Ñèñàêÿ-
íîì, è îäîáðèëè îñíîâíûå íàïðàâëåíèÿ ïðîåêòà ïðî-
ãðàììû. ÏÊÊ ïðåäëîæèë ïîäãîòîâèòü îêîí÷àòåëüíûé âà-
ðèàíò ïðîãðàììû ñ ó÷åòîì ïðåäëîæåíèé è çàìå÷àíèé,
ñäåëàííûõ íà ÏÊÊ, îñîáåííî êîíöåïòóàëüíûõ ïîëîæå-
íèé, íàïðàâëåííûõ íà ïðîäâèæåíèå íà ìåæäóíàðîäíûé
óðîâåíü êðóïíîìàñøòàáíûõ óñòàíîâîê Èíñòèòóòà è íà
ñîâåðøåíñòâîâàíèå èíôðàñòðóêòóðû.

ÏÊÊ ïîääåðæàë ìåðû ïî ñîçäàíèþ íàó÷íîãî è òåõíè-
÷åñêîãî êîíñóëüòàòèâíûõ êîìèòåòîâ ïî ïðîãðàììå íóêëî-
òðîíà, à òàêæå îäîáðèë ðåêîìåíäàöèè òåõíè÷åñêîãî êî-
ìèòåòà ïî îöåíêå íàó÷íîé ïðîãðàììû íóêëîòðîíà íà
2003–2005 ãã.:
— ïîëó÷åíèå ïîëÿðèçîâàííûõ ïó÷êîâ äåéòðîíîâ ñ èí-

òåíñèâíîñòüþ äî 109 ÷àñòèö çà öèêë;
— óñîâåðøåíñòâîâàíèå ëèíåéíîãî óñêîðèòåëÿ ËÓ-20,

íàïðàâëåííîå íà óâåëè÷åíèå ÷àñòîòû ïîâòîðåíèÿ èì-
ïóëüñîâ èíæåêöèè äî óðîâíÿ 0,5–1 Ãö;
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The 19th meeting of the Programme Advisory Com-
mittee for Particle Physics took place on 15–16 April. It
was chaired by Professor T. Hallman.

The PAC noted with interest the information presented
by Vice-Director A. Sissakian on the recommendations of the
93rd session of the JINR Scientific Council and on the deci-
sions of the March 2003 meeting of the JINR Committee of
Plenipotentiaries.

The PAC noted as a considerable step forward the ac-
celeration and extraction of the Nuclotron’s beam of polar-
ized deuterons and congratulated the Veksler and Baldin
Laboratory of High Energies on this achievement.

The PAC noted with satisfaction the successful cooper-
ation between JINR and German research centres in the
field of particle physics based on the Agreement between
JINR and BMBF. In January, 2003, this Agreement was ex-
tended for its fourth term until the end of 2005.

The PAC took note of the detailed draft of JINR’s Pro-
gramme of Particle and Relativistic Nuclear Physics Re-

search for 2003–2009, presented by Vice-Director A. Sis-
sakian. The PAC endorsed the general lines of the second
draft of the Programme and asked the JINR Directorate to
prepare the final text of the Programme, which takes into ac-
count all the programmatic remarks made by the PAC, espe-
cially visionary concepts intended to promote internationally
outstanding large-scale facilities and infrastructure at JINR.

The PAC strongly supported the steps taken to estab-
lish the scientific and technical advisory committees for the
Nuclotron programme and endorsed the recommendations
of the Technical Evaluation Committee for the Scientific Pro-
gramme of the Nuclotron in which major efforts in 2003–
2005 should be focused on:
— generation of polarized deuteron beams at an intensity of

109 particles per cycle;
— upgrade of the injection complex to increase the injection

repetition rate up to 0.5–1 Hz;
— development of the Nuclotron diagnostic system;
— increase of the final ion energy up to the projected target

parameters (6 GeV/u);
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Äóáíà, 10 àïðåëÿ.

Ó÷àñòíèêè çàñåäàíèÿ ñåññèè

Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà

ïî ôèçèêå ÷àñòèö (ñëåâà íàïðàâî): ïðîôåññîðà

Í. Å. Òþðèí (Ðîññèÿ), À. Í. Ñèñàêÿí (ÎÈßÈ),

Ò. Õîëëìàí (ÑØÀ)

Dubna, 10 April.

Participants of the meeting of the Programme Advisory

Committee for Particle Physics (left to right):

Professors N. Tyurin (Russia), A. Sissakian (JINR),

T. Hallman (USA)



— ðàçâèòèå è ñîâåðøåíñòâîâàíèå äèàãíîñòè÷åñêèõ ñè-
ñòåì ïó÷êà â íóêëîòðîíå è èçó÷åíèå åãî õàðàêòåðè-
ñòèê;

— ïîâûøåíèå ýíåðãèè óñêîðÿåìûõ èîíîâ äî ïðîåêòíûõ
çíà÷åíèé;

— ðåàëèçàöèÿ óñêîðåíèÿ è ìåäëåííîãî âûâîäà äëÿ ïó÷-
êîâ òÿæåëûõ èîíîâ ñ À > 40;

— ðàçðàáîòêà òåõíè÷åñêîãî ïðîåêòà áóñòåðà íóêëîòðî-
íà, âêëþ÷àÿ åãî ìàãíèòíóþ ñèñòåìó;

— ñîçäàíèå íîâîãî ëàçåðíîãî èñòî÷íèêà èîíîâ.
×ëåíû ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèëè ñîçäàíèå â

ËÈÒ öåíòðàëüíîãî âû÷èñëèòåëüíîãî êîìïëåêñà ÎÈßÈ
íà áàçå óíèôèöèðîâàííûõ ïëàòôîðì íà îñíîâå Linux
ïðîèçâîäèòåëüíîñòüþ 80 GFlops, à òàêæå âåñîìûé
âêëàä, âíåñåííûé â ìîäåëèðîâàíèå ñîáûòèé äëÿ ýêñïå-
ðèìåíòîâ íà LHC.

ÏÊÊ ñ÷èòàåò íåîáõîäèìûì îáåñïå÷èòü ñåòåâóþ è èí-
ôîðìàöèîííî-âû÷èñëèòåëüíóþ èíôðàñòðóêòóðó ÎÈßÈ
ñòàáèëüíûì ôèíàíñèðîâàíèåì êàê áàçîâóþ óñòàíîâêó,
îáåñïå÷èâàþùóþ íàó÷íî-èññëåäîâàòåëüñêóþ äåÿòåëü-
íîñòü âñåãî Èíñòèòóòà â öåëîì è ýôôåêòèâíîñòü ñîòðóä-
íè÷åñòâà ÎÈßÈ ñî ñòðàíàìè-ó÷àñòíèöàìè, à òàêæå ñ
ÖÅÐÍ, BNL, FNAL è äðóãèìè íàó÷íûìè öåíòðàìè.

ÏÊÊ ðåêîìåíäîâàë ïðèñòóïèòü â 2003 ã. ê êàðäèíàëü-
íîé ìîäåðíèçàöèè ìàãèñòðàëüíîé ñåòè Èíñòèòóòà ïî
òåõíîëîãèè Gigabit Ethernet. Òàêîé øàã ïîçâîëèò ñóùå-
ñòâåííî ïîâûñèòü ðàáîòîñïîñîáíîñòü, íàäåæíîñòü è çà-
ùèùåííîñòü ëîêàëüíîé ñåòè ÎÈßÈ.

ÏÊÊ ðàññìîòðåë ðÿä ïðåäëîæåíèé ïî íîâûì ïðîåê-
òàì. Ðåêîìåíäîâàíî îäîáðèòü ïðîåêò «Èçó÷åíèå ñòðóê-
òóðû íóêëîíà ïðè îáðàçîâàíèè �-ìåçîíîâ â ñîóäàðåíèÿõ
ïîëÿðèçîâàííûõ íóêëîíîâ ïðè ýíåðãèÿõ 1200–
1400 ÌýÂ» (ïðîåêò «Äåëüòà-2») äëÿ âûïîëíåíèÿ ñ ïåð-
âûì ïðèîðèòåòîì äî êîíöà 2006 ã. ×ëåíû ÏÊÊ ñ èíòåðå-
ñîì çàñëóøàëè äîêëàä ïî ïðîåêòó «Ñîçäàíèå ïîäêðèòè-
÷åñêîé ñáîðêè ñ êîìáèíèðîâàííûì ñïåêòðîì íåéòðîíîâ,
óïðàâëÿåìîé ïðîòîííûì óñêîðèòåëåì ñ ýíåðãèåé ïðîòî-
íîâ 660 ÌýÂ äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ ïî òðàíñìó-
òàöèè äîëãîæèâóùèõ ïðîäóêòîâ äåëåíèÿ è ìèíîðíûõ àê-
òèíèäîâ» (ïðîåêò SAD), íî ðåêîìåíäîâàëè ðàññìîòðåòü
ýòîò ïðîåêò äðóãîé ýêñïåðòíîé êîìèññèè, áîëåå ïîäõîäÿ-
ùåé äëÿ îöåíêè åãî òåõíè÷åñêèõ äåòàëåé è êîíêóðåíòî-
ñïîñîáíîñòè. ÏÊÊ ðåêîìåíäîâàë îäîáðèòü ïðîåêò «Ïîä-
äåðæêà àíàëèòè÷åñêèõ è ÷èñëåííûõ ðàñ÷åòîâ äëÿ ýêñïå-
ðèìåíòîâ íà êîëëàéäåðàõ» (ïðîåêò SANC) äëÿ
âûïîëíåíèÿ ñ ïåðâûì ïðèîðèòåòîì äî êîíöà 2006 ã. Ïî
ïðîåêòó «Ðàçðàáîòêà è ñîçäàíèå ïðîòîòèïîâ àäðîííîãî
êàëîðèìåòðà è ìþîííîé ñèñòåìû äëÿ äåòåêòîðà íà ëè-
íåéíîì êîëëàéäåðå íîâîãî ïîêîëåíèÿ (TESLA)» (ïðîåêò
DDT) ÏÊÊ ïðåäëîæèë âûðàáîòàòü îáùóþ ïðîãðàììó ðàç-
ðàáîòêè äåòåêòîðîâ äëÿ ýêñïåðèìåíòîâ íà ëèíåéíîì
êîëëàéäåðå.

×ëåíû ÏÊÊ ïðèíÿëè ê ñâåäåíèþ îò÷åò îá ó÷àñòèè
ÎÈßÈ â ïðîåêòå CMS è îòìåòèëè îñíîâíûå äîñòèæåíèÿ
ñîòðóäíè÷åñòâà RDMS CMS â 2002 ã.:
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— slow beam extraction for heavy ions at A > 40;
— development of the technical project for the Nuclotron

booster;
— upgrade of the ion sources: new laser ion source, up-

grade of the EBIS.
The PAC was pleased to note the creation of the JINR

central computer complex based on Linux unified platforms
with 80 Gflops performance as well as the important contri-
bution to the event simulation for the LHC experiments.

The PAC recommended that the JINR information in-
frastructure be given stable financing as a basic facility which
provides services for the scientific activities of the whole In-
stitute and is important for an efficient cooperation with its
Member States as well as with other research centres such
as CERN, BNL, Fermilab and others.

The PAC recommended that a strategic modernization
of the JINR LAN backbone on the Gigabit Ethernet technolo-
gy start in 2003 in accordance with suggestions approved by
all the JINR Laboratories in 2002. This will allow an essential
increase in the availability, reliability and security of the JINR
LAN.

The PAC reviewed the proposals of new projects. It rec-
ommended approval of the project «Study of Nucleon Struc-
ture at �-meson Production in Polarized Nucleon Collisions
at Energies of 1200–1400 MeV» (DELTA-2 project) with first

priority until the end of 2006. The PAC noted with interest the
report on the project «Construction of the Subcritical Assem-
bly with Combined Neutron Spectra Driven by a Proton Ac-
celerator at Proton Energy 660 MeV for Experiments on
Transmutation of Long-lived Fission Products and Minor Ac-
tinides» (SAD project), but recommended that this proposal
be considered by an expert panel more suited to assess its
technical details and international competitiveness. The
PAC recommended approval of the project «Support of Ana-
lytical and Numerical Calculations for Collider Experiments»
(SANC project) with first priority until the end of 2006. The
PAC did not recommend approval of the proposal «Design
and Construction of the Hadron Calorimeter and Muon
Catcher Prototypes for a Detector of the Next Linear Collider
(TESLA)» (DDT project). The PAC recommended a concert-
ed effort be taken to prepare JINR for a strong participation
in the preparation for a linear collider programme.

The PAC took note of the report on JINR’s participation
in the CMS project. The main achievements of the RDMS
CMS collaboration in 2002 were:

— successful completion of assembling the absorber of the
first end-cup hadron calorimeter;

— completion of manufacturing the proportional chambers
at JINR for the first muon station ME 1/1;
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— óñïåøíîå çàâåðøåíèå ìîíòàæà â ÖÅÐÍ ïîãëîòèòåëÿ
ïåðâîãî òîðöåâîãî àäðîííîãî êàëîðèìåòðà;

— çàâåðøåíèå èçãîòîâëåíèÿ â ÎÈßÈ ïðîïîðöèîíàëü-
íûõ êàìåð äëÿ ïåðâîé ïåðåäíåé ìþîííîé ñòàíöèè
ÌÅ 1/1;

— èçãîòîâëåíèå 200 ñòðèïîâûõ êðåìíèåâûõ äåòåêòîðîâ
äëÿ ïðåäëèâíåâîãî êîîðäèíàòíîãî äåòåêòîðà.

Íà ñåññèè ÏÊÊ áûë îòìå÷åí óñïåøíûé õîä ðàáîò ïî
ïðîåêòó ATLAS â ñîîòâåòñòâèè ñ ãðàôèêîì ñîçäàíèÿ è
ñáîðêè óñòàíîâêè, íà÷àëî ðàáîò ïî ãåíåðàöèè è îáðàáîò-
êå äàííûõ, à òàêæå áîëåå èíòåíñèâíîå âêëþ÷åíèå ãðóï-
ïû ÎÈßÈ â äàëüíåéøóþ ðàçðàáîòêó ôèçè÷åñêîé ïðî-
ãðàììû ýêñïåðèìåíòà ATLAS.

ÏÊÊ ïîçäðàâèë êîëëåêòèâ ãðóïïû ALICE ñî ñâîåâðå-
ìåííûì è óñïåøíûì çàâåðøåíèåì ðàáîò ïî èçãîòîâëå-
íèþ ÿðìà áîëüøîãî äèïîëüíîãî ìàãíèòà äëÿ ìþîííîãî
ñïåêòðîìåòðà ALICE. ÏÊÊ âûñîêî îöåíèë ðàçâèòèå ðàáîò
è ñîòðóäíè÷åñòâî ñ Èíñòèòóòîì ìîíîêðèñòàëëîâ (Õàðü-
êîâ, Óêðàèíà) è Êóð÷àòîâñêèì èíñòèòóòîì ïî ñîçäàíèþ
ôîòîííîãî ñïåêòðîìåòðà PHOS è ðåêîìåíäîâàë ñîçäàòü
â ÎÈßÈ óñòàíîâêè äëÿ òåñòèðîâàíèÿ êðèñòàëëîâ âîëüô-
ðàìàòà ñâèíöà. ×ëåíû ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèëè
àêòèâíîå ó÷àñòèå ÎÈßÈ â ïîäãîòîâêå «Ïðîåêòà ôèçè÷å-
ñêèõ èññëåäîâàíèé íà óñòàíîâêå ALICE», â ÷àñòíîñòè, ïî
èäåíòèôèêàöèè ÷àñòèö, ïî èññëåäîâàíèþ �-ìåçîíà, ïî
êîððåëÿöèÿì òîæäåñòâåííûõ ÷àñòèö, ïî ðàçðàáîòêå ìå-
òîäà êëàñòåðèçàöèè äëÿ ìþîííîãî ñïåêòðîìåòðà. ÏÊÊ

ðåêîìåíäîâàë ïðîäîëæèòü ó÷àñòèå ÎÈßÈ â ýòîì âàæ-
íîì ïðîåêòå.

Ñ óäîâëåòâîðåíèåì îòìå÷åíî çàâåðøåíèå ñîçäàíèÿ
òàê íàçûâàåìîãî «íà÷àëüíîãî âàðèàíòà» ñïåêòðîìåòðà
COMPASS, íà êîòîðîì íà÷èíàþòñÿ èññëåäîâàíèÿ ïî ìþ-
îííîé ïðîãðàììå. Äëÿ óñïåøíîãî ïðîäîëæåíèÿ ðàáîò ïî
COMPASS â ÖÅÐÍ è â Äóáíå íåîáõîäèìî îáåñïå÷èòü
òåõíè÷åñêîå îáñëóæèâàíèå àïïàðàòóðû, ñîçäàííîé ïðè
ó÷àñòèè ÎÈßÈ, à òàêæå ó÷àñòèå â ïîëó÷åíèè è îáðàáîòêå
äàííûõ.

ÏÊÊ âûñîêî îöåíèë ìàñøòàáíîå ó÷àñòèå ÎÈßÈ â
ñîçäàíèè äåòåêòîðà è àíàëèçå ôèçè÷åñêèõ äàííûõ,
ïðåäñòàâëåííîå â äîêëàäå îá ýêñïåðèìåíòå NA-48. ÏÊÊ
îòìåòèë, ÷òî ðåçóëüòàò, ïîëó÷åííûé â ýêñïåðèìåíòå
NA-48 ïî òî÷íîìó èçìåðåíèþ ïàðàìåòðà Re( / )" "' â ðàñ-
ïàäàõ íåéòðàëüíûõ êàîíîâ íà äâà ïèîíà, ïîçâîëÿåò îä-
íîçíà÷íî óñòàíîâèòü ñóùåñòâîâàíèå ïðÿìîãî CP-íàðó-
øåíèÿ — ôóíäàìåíòàëüíîãî ÿâëåíèÿ ïðèðîäû, ïðåäñêà-
çûâàåìîãî ñòàíäàðòíîé ìîäåëüþ. Ïîëó÷åíû òàêæå
äðóãèå âàæíûå ðåçóëüòàòû, òàêèå êàê íàèáîëåå òî÷íûå
èçìåðåíèÿ ìàññ KL- è �-ìåçîíîâ, âðåìåíè æèçíè
KS-ìåçîíîâ è ïàðàìåòðîâ ðåäêèõ ðàñïàäîâ íåéòðàëüíûõ
êàîíîâ è ãèïåðîíîâ.

Îòìå÷åíû èíòåðåñíûå ðåçóëüòàòû, ïîëó÷åííûå â
ýêñïåðèìåíòå H1 ïî ïðåöèçèîííîìó èçìåðåíèþ ñòðóêòó-
ðû è ïðîâåðêå ñòàíäàðòíîé ìîäåëè â øèðîêîé êèíåìàòè-
÷åñêîé îáëàñòè. ÏÊÊ îòìåòèë çíà÷èòåëüíûé âêëàä ÎÈßÈ
â èññëåäîâàíèå äèôðàêöèîííûõ ïðîöåññîâ â ãëóáîêîíå-

54

— manufacturing of 200 strip silicon detectors for the
preshower coordinate detector.

The PAC acknowledged the progress in the construc-
tion and assembly of the ATLAS facility according to sched-
ule, the start of data generation and processing, and a
stronger contribution of the JINR group to the ATLAS scien-
tific programme.

The PAC congratulated the JINR group on the success-
ful and timely completion of the manufacturing of the dipole
magnet iron yoke for the ALICE muon spectrometer. The
PAC acknowledged the development of JINR’s collaboration
with the Institute of Monocrystals (Kharkov, Ukraine) and the
Kurchatov Institute on the construction of the photon spec-
trometer PHOS, and recommended creation at JINR of facili-
ties for testing of lead tungsten crystals. The PAC also ac-
knowledged JINR’s active participation in the preparation of
the ALICE Physics Performance Report, in particular in the
field of particle identification, !-meson studies, identical par-
ticle correlation and cluster finding for the muon spectrome-
ter.

The PAC took note of the completion of the construction
of the so-called «initial layout» of the COMPASS spectrome-
ter which is starting the investigations on the muon pro-
gramme and mentioned that, for successful continuation of
the activities on the COMPASS project at CERN and Dubna,

it is necessary to provide maintenance of the apparatus con-
structed with JINR participation as well as to ensure partici-
pation in data processing.

The PAC highly appreciated JINR’s large-scale partici-
pation in the creation of the detector and in data analysis
presented in the report on the NA48 experiment, and noted
the results obtained in this experiment on the precise mea-
surement of the parameter Re( / )" "' in two-pion decays of
neutral kaons, which prove unambiguously the existence of
the direct CP violation — a fundamental phenomenon of na-
ture predicted by the Standard Model.

The PAC emphasized interesting results obtained in the
H1 experiment on precision measurements of the proton
structure and test of the Standard Model in a wide kinematic
range. The PAC also noted JINR’s notable contribution to
the study of diffractive processes in deep-inelastic scattering
and photoproduction as well as to the construction of detec-
tors within the H1 upgrade programme.

The PAC took note of the reports on the PP-singlet,
STRELA, BES as well as «Movable Polarized Target» pro-
jects and recommended continuation of these activities with
first priority until the end of 2006.

The PAC noted with interest two scientific reports pre-
sented at this meeting: «JLAB Polarization Transfer Mea-
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óïðóãîì ðàññåÿíèè è ôîòîðîæäåíèè, à òàêæå â ñîçäàíèå
äåòåêòîðîâ óñòàíîâêè H1 â ðàìêàõ ïðîãðàììû åå ìîäåð-
íèçàöèè.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ îò÷åòû ïî ïðîåêòàì PP-ñèí-
ãëåò, ÑÒÐÅËÀ, ÁÅÑ è «Ïåðåäâèæíàÿ ïîëÿðèçîâàííàÿ ìè-
øåíü» è ðåêîìåíäîâàë ïðîäîëæèòü ýòè ðàáîòû ñ ïåðâûì
ïðèîðèòåòîì äî êîíöà 2006 ã.

Íà ñåññèè áûëè çàñëóøàíû äâà íàó÷íûõ äîêëàäà:
«Èçìåðåíèå îòíîøåíèÿ G GE M/ äëÿ ïðîòîíîâ â ýêñïåðè-
ìåíòå ïî ïåðåäà÷å ïîëÿðèçàöèè â Ëàáîðàòîðèè
èì. Äæåôôåðñîíà (ÑØÀ): íåäàâíèå è áóäóùèå ðàáîòû â
ÎÈßÈ» (×. Ïåäðèñàò) è «Âçàèìîäåéñòâèå àäðîíîâ ñ àí-
òèïðîòîíàìè» (Ó. Âèäíåð).

18-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ÿäåðíîé ôèçèêå ñîñòîÿëàñü 7–8 àïðåëÿ
ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Í. ßíåâîé.

×ëåíû ÏÊÊ çàñëóøàëè îò÷åò î âûïîëíåíèè ðåêîìåí-
äàöèé 17-é ñåññèè ÏÊÊ, èíôîðìàöèþ î ðåçîëþöèè 93-é
ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ÿíâàðü 2003 ã.), î ðåøåíè-
ÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ (ìàðò
2003 ã.) è î äàëüíåéøåé ïîäãîòîâêå «Íàó÷íîé ïðîãðàììû
ðàçâèòèÿ ÎÈßÈ íà 2003-2009 ãã.».

ÏÊÊ çàñëóøàë èíôîðìàöèþ î ñîñòîÿíèè äåë ïî ñî-
îðóæåíèþ áàçîâûõ óñòàíîâîê ÈÐÅÍ è DRIBs è ìàãíèòíî-
ãî ìàññ-àíàëèçàòîðà òÿæåëûõ àòîìîâ MASHA. ×ëåíû
ÏÊÊ ðàññìîòðåëè ïðåäëîæåíèÿ ïî ïåðâûì ýêñïåðèìåí-

òàì, çàïëàíèðîâàííûì íà ÈÐÅÍ, à òàêæå îáñóäèëè îò÷åò
î ôèçè÷åñêèõ ðåçóëüòàòàõ è õîäå ýêñïåðèìåíòîâ íà óñòà-
íîâêàõ NEMO-3 è TGV. Íà ñåññèþ ÏÊÊ áûëè ïðåäñòàâëå-
íû òðè íîâûõ ïðîåêòà: GEMMA, «Dark Matter» è SAD.
×ëåíû ÏÊÊ çàñëóøàëè òàêæå òðè íàó÷íûõ äîêëàäà. Ïî
âñåì ðàññìîòðåííûì âîïðîñàì ÏÊÊ ïðèíÿë ñëåäóþùèå
ðåêîìåíäàöèè.

Ôèçèêà òÿæåëûõ èîíîâ. ÏÊÊ îòìåòèë çàìåäëåíèå
ðåàëèçàöèè ïðîåêòà DRIBs âñëåäñòâèå íåäîñòàòî÷íîãî
ôèíàíñèðîâàíèÿ è íàäååòñÿ íà ïðîäîëæåíèå ðàáîò ïî
ýòîìó ïðîåêòó áåç äàëüíåéøåé çàäåðæêè. Ïðè ýòîì âûñ-
øèé ïðèîðèòåò äîëæåí áûòü îòäàí çàâåðøåíèþ ñîçäà-
íèÿ êàíàëà ïó÷êîâ è îòíîñÿùåãîñÿ ê íåìó îáîðóäîâàíèÿ,
à òàêæå ðàçâèòèþ âòîðîé ôàçû ïðîåêòà DRIBs.

Äëÿ áîëåå ýôôåêòèâíîé ðàáîòû öèêëîòðîííîãî êîì-
ïëåêñà ËßÐ, êîòîðûé ÿâëÿåòñÿ îñíîâîé ïðè ïðîâåäåíèè
èññëåäîâàíèé íà ñòàáèëüíûõ è ðàäèîàêòèâíûõ ïó÷êàõ,
ÏÊÊ ñ÷èòàåò, ÷òî ìîäåðíèçàöèÿ óñêîðèòåëÿ Ó-400 äîëæ-
íà áûòü ïðîâåäåíà áåçîòëàãàòåëüíî.

ÏÊÊ îòìåòèë âûñîêèé òåìï â ðåàëèçàöèè ïðîåêòà
ÌÀSHÀ. Ýòî ïîçâîëèò ïðîâîäèòü èäåíòèôèêàöèþ ìàññ
ñâåðõòÿæåëûõ ýëåìåíòîâ è îòêðîåò íîâûå ïåðñïåêòèâû â
èçó÷åíèè ñâîéñòâ ýòèõ ÿäåð. ÏÊÊ íàäååòñÿ íà óñïåõ â
ýêñïåðèìåíòàõ ïî ñèíòåçó 116-ãî ýëåìåíòà â ðåàêöèè
48Ca + 245Cm è â èçó÷åíèè õèìè÷åñêèõ è ôèçè÷åñêèõ
ñâîéñòâ ñâåðõòÿæåëûõ ýëåìåíòîâ íà óñîâåðøåíñòâîâàí-
íûõ óñòàíîâêàõ ÂÀÑÈËÈÑÀ è ÌÀSHÀ.

55

surements of the Proton’s G GE M/ Ratio: JINR’s Recent and
Future Contributions» (C. Pedrisat) and «Hadron Interac-
tions with Antiprotons» (U. Wiedner).

The 18th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 7–8 April. It was
chaired by Professor N. Janeva.

The PAC was informed on the implementation of recom-
mendations taken at the previous meeting, on the resolution
of the 93rd session of the JINR Scientific Council (January
2003), on the decisions of the JINR Committee of Plenipo-
tentiaries (March 2003) and on the further preparation of
JINR’s Scientific Research and Development for the years
2003–2009.

The PAC took note of the information about the status of
construction of the IREN and DRIBs facilities and of the
MASHA heavy-ion magnetic mass-analyzer. The PAC re-
viewed proposals on first experiments to be performed with
IREN and discussed a report on the physics results and
progress of the NEMO-3 and TGV experiments. Three new
projects —GEMMA, Dark Matter, and SAD — were present-
ed at the meeting as well as three scientific reports. The PAC

made the following recommendations on the considered
questions:

Heavy-Ion Physics. The PAC noted with deep concern
that the DRIBs project after its initial fast progress had
slowed down due to inadequate financing. It strongly recom-
mended continuation of the project without further delay.
Highest priority should be given to the completion of the
beam-line and the related components which are needed to
start the experimental programme. The developments for
Phase II should be continued with high priority to ensure the
competitiveness of FLNR in the international frame of RIB
facilities.

The upgrade and modernization of the U400 accelera-
tor should be completed with particular urgency, as it allows
a more efficient operation of the FLNR cyclotron complex,
which is the basis for the research with stable and with ra-
dioactive beams.

The PAC congratulated FLNR on the fast progress of
the MASHA project, which will allow the mass identification
of superheavy elements and moreover open up new per-
spectives for studies of their nuclear, atomic and chemical
properties. The PAC wished the Flerov Laboratory success
in experiments on the synthesis of element 116 in the
48Ca + 245Cm reaction and on the study of chemical and
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Íåéòðîííàÿ ÿäåðíàÿ ôèçèêà. ÏÊÊ âûñîêî îöåíèë
çàïëàíèðîâàííóþ ýêñïåðèìåíòàëüíóþ ïðîãðàììó èñ-
ñëåäîâàíèé íà ÈÐÅÍ, îñíîâó êîòîðîé ñîñòàâëÿþò àêòó-
àëüíûå ýêñïåðèìåíòû, íàöåëåííûå íà ïðîâåäåíèå èñ-
ñëåäîâàíèé ïî ñàìûì âàæíûì íàïðàâëåíèÿì ôóíäà-
ìåíòàëüíîé è ïðèêëàäíîé ÿäåðíîé ôèçèêè.

ÏÊÊ âûðàçèë îçàáî÷åííîñòü ïîñòîÿííîé çàäåðæêîé
ïëàíà-ãðàôèêà ñîçäàíèÿ óñòàíîâêè ÈÐÅÍ ïî ïðè÷èíå îò-
ñóòñòâèÿ íåîáõîäèìûõ ñðåäñòâ è ðåêîìåíäîâàë äèðåê-
öèè ÎÈßÈ äîáèâàòüñÿ óâåëè÷åíèÿ ôèíàíñèðîâàíèÿ
ïðîåêòà ÈÐÅÍ. Íà ñëåäóþùåé ñåññèè ÏÊÊ äîëæåí áûòü
ïðåäñòàâëåí ïåðåñìîòðåííûé ïëàí-ãðàôèê âûïîëíåíèÿ
ýòîãî ïðîåêòà, âêëþ÷àÿ äåìîíòàæ ÈÁÐ-30.

Ôèçèêà íèçêèõ è ïðîìåæóòî÷íûõ ýíåðãèé. ÏÊÊ ñ
èíòåðåñîì çàñëóøàë äîêëàä î ñîñòîÿíèè äåë â ýêñïåðè-
ìåíòàõ NEMO-3 è TGV-2, â êîòîðûõ âåäóùóþ ðîëü èãðà-
þò ó÷åíûå ËßÏ, è îòìåòèë, ÷òî óáåäèòåëüíîå íàáëþäå-
íèå äâóõíåéòðèííûõ ìîä äâîéíîãî áåòà-ðàñïàäà äëÿ
ðÿäà èçîòîïîâ (100Mo, 48Ca è äð.) íà óñòàíîâêàõ NEMO-2
è TGV-1 çàëîæèëî ïðî÷íóþ îñíîâó óñïåøíîãî ïðîâåäå-
íèÿ íà÷àâøèõñÿ íåäàâíî èçìåðåíèé ñ íîâûìè óíèêàëü-
íûìè óñòàíîâêàìè NEMO-3 è TGV-2. ÏÊÊ ðåêîìåíäîâàë
ïðîäîëæåíèå ýêñïåðèìåíòîâ NEMO-3 è TGV ñ âûñîêèì
ïðèîðèòåòîì. Ââèäó çàìåòíî íàðàñòàþùåãî èíòåðåñà ê
ïðîáëåìå äâîéíîãî áåçíåéòðèííîãî áåòà-ðàñïàäà ÏÊÊ
ðåêîìåíäîâàë òàêæå ãðóïïå ËßÏ ñîñðåäîòî÷èòü óñèëèÿ
íà ýòîì âàæíîì íàïðàâëåíèè.

Íîâûå ýêñïåðèìåíòû è ïðîåêòû. «Èçìåðåíèå
ìàãíèòíîãî ìîìåíòà íåéòðèíî íà ðåàêòîðå Êàëèíèí-
ñêîé ÀÝÑ ñ ïîìîùüþ ñïåêòðîìåòðà GEMMA». Â ñâåòå
íåäàâíåãî îòêðûòèÿ îñöèëëÿöèé íåéòðèíî ïîèñê àíî-
ìàëüíîãî ìàãíèòíîãî ìîìåíòà íåéòðèíî ÿâëÿåòñÿ âåñü-
ìà àêòóàëüíûì. Ñóùåñòâóþùèé ýêñïåðèìåíòàëüíûé
ïðåäåë 10–10 �B ìîæåò áûòü ñóùåñòâåííî ñíèæåí ñ ïî-
ìîùüþ ñïåêòðîìåòðà GEMMA, ðàñïîëîæåííîãî â ñïåöè-
àëüíîì ïîìåùåíèè íåïîñðåäñòâåííî ïîä ðåàêòîðîì Êà-
ëèíèíñêîé ÀÝÑ íà áëèçêîì ðàññòîÿíèè (8,5 èëè 14,5 ì)
îò öåíòðà àêòèâíîé çîíû. Ïîñëåäíèå òåñòîâûå ýêñïåðè-
ìåíòû ïðîäåìîíñòðèðîâàëè âîçìîæíîñòü äîñòèæåíèÿ
ýíåðãåòè÷åñêîãî ïîðîãà 3 êýÂ è ïðè ìàëîì ôîíå ïîçâî-
ëÿò â òå÷åíèå äâóõ ëåò äîñòè÷ü ïðåäåëà ÷óâñòâèòåëüíî-
ñòè 3·10–11 �B.

«Ïîèñê òåìíîé ìàòåðèè ñ Ge-äåòåêòîðàìè (ïðî-
åêò GENIUS-TF)». Ïîïûòêè ïðÿìîé ðåãèñòðàöèè ãàëàê-
òè÷åñêîé òåìíîé ìàòåðèè ïðåäñòàâëÿþò áîëüøîé èíòå-
ðåñ â ñâÿçè ñ íåäàâíî ïîëó÷åííûìè àñòðîôèçè÷åñêèìè è
êîñìîëîãè÷åñêèìè ðåçóëüòàòàìè. Ó÷åíûå èç ËßÏ ó÷à-
ñòâóþò â ñîâìåñòíîì ñ Ãåéäåëüáåðãîì ïðîåêòå «Ïîèñêè
òåìíîé ìàòåðèè ñ ïîìîùüþ GENIUS-TF» â ïîäçåìíîé
ëàáîðàòîðèè Ãðàí-Ñàññî. ×ëåíû ÏÊÊ íàäåþòñÿ òàêæå íà
áîëåå àêòèâíîå ó÷àñòèå â ïðîåêòå ýêñïåðèìåíòàòîðîâ
ËßÏ.

«Ïîäêðèòè÷åñêàÿ ñáîðêà â Äóáíå» (ïðîåêò SAD).
Ïðîåêò SAD ïðåäñòàâëÿåò âàæíûé øàã â ðàìêàõ àêòèâíî
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physical properties of superheavy elements with improved
VASSILISSA and MASHA set-ups.

Nuclear Physics with Neutrons. The review of the ex-
perimental programme planned for the IREN neutron source
was highly appreciated by the PAC. The programme is
based on top-class experiments which are aimed at investi-
gating the most important fields of fundamental and applied
nuclear physics. The PAC expressed its concern about the
permanent delay of implementation of IREN’s time sched-
ules due to lack of necessary funds. This has almost stopped
the activity on dismantling IBR-30 and the implementation of
the schedule presented at the 93rd session of the JINR Sci-
entific Council. The PAC recommended that the JINR Direc-
torate enforce the financing of the IREN project. The revised
time schedule of the project implementation, including the
dismantling of IBR-30, should be presented at the next PAC
meeting.

Low- and Intermediate-Energy Physics. The PAC
heard with interest the progress report on the NEMO-3 and
TGV-2 experiments, with DLNP scientists playing a major
role. The impressive results already obtained with the
NEMO-2 and TGV-1 set-ups on the observation of the 2,
mode of double beta decay in numerous isotopes (100Mo,
48Ca, etc.) constitute a solid basis for the presently starting
measurements with NEMO-3 and TGV-2. In view of the
sharply growing interest in measurements of the neutrino-

less double beta decay, the PAC recommended that the
DLNP group concentrate their efforts on this important direc-
tion.

Proposals of New Projects. «Measurement of the
Neutrino Magnetic Moment Using the GEMMA Spectrome-
ter (GEMMA Project)». In view of recent discoveries of neu-
trino oscillations, the search for an anomalous magnetic mo-
ment of the neutrino is a valid objective of high importance.
The present experimental limit of 10–10 �B can be signifi-
cantly reduced by using the GEMMA spectrometer placed in
a special cave underneath the Kalinin nuclear power plant at
a close distance from the core (8.5 or 14.5 m). The new test
experiments have demonstrated the possibility of reaching
an energy threshold of 3 keV at small backgrounds. The
combination of these factors (very close distance, 3-GW
thermal power, low energy range, and low background)
will allow the group to reach, within two years, a limit of
3·10–11 �B or better.

«Dark Matter Search with Ge Detectors (GENIUS-TF
Project)». The attempts of direct detection of Dark Matter are
of great interest in view of the recent astrophysical and cos-
mological results. The PAC takes note of the participation of
DLNP scientists in the joint JINR–Heidelberg project «Dark
Matter Search with GENIUS-TF» in the Gran Sasso under-
ground laboratory. It looks forward to a more active participa-
tion of DLNP experimentalists.

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACs



ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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ïðåäïðèíèìàåìûõ â ìèðå óñèëèé ïî ñîçäà-
íèþ íîâûõ è ïåðñïåêòèâíûõ ìåòîäîâ èñïîëü-
çîâàíèÿ óñêîðèòåëüíî-óïðàâëÿåìûõ ñèñòåì
(ADS) äëÿ ïîëó÷åíèÿ ÿäåðíîé ýíåðãèè. ÏÊÊ
îòìåòèë, ÷òî òåõíè÷åñêèé ïðîåêò õîðîøî
ïðîðàáîòàí; íàó÷íàÿ ïðîãðàììà íàõîäèòñÿ â
ñòàäèè ïîäãîòîâêè. Ñëåäóåò âûäåëèòü ðÿä
ìîìåíòîâ, âàæíûõ äëÿ êîíå÷íîãî óñïåõà, —
ýòî êîîðäèíàöèÿ è îáúåäèíåíèå äåÿòåëüíî-
ñòè ÎÈßÈ â èññëåäîâàíèÿõ ïî ADS, âûïîë-
íÿåìûõ íåñêîëüêèìè ãðóïïàìè èç ðàçëè÷íûõ
ëàáîðàòîðèé ÎÈßÈ, è ïîäêëþ÷åíèå èññëå-
äîâàòåëüñêèõ ãðóïï èç ñòðàí-ó÷àñòíèö ÎÈßÈ
è äðóãèõ ñòðàí ìåæäóíàðîäíîãî ñîîáùåñòâà.

ÏÊÊ ðåêîìåíäîâàë îäîáðèòü âñå òðè
ðàññìîòðåííûõ ïðîåêòà.

Íàó÷íûå äîêëàäû. ÏÊÊ çàñëóøàë òðè
íàó÷íûõ äîêëàäà: «Âîçìîæíûå áóäóùèå ýêñ-
ïåðèìåíòû ïî èññëåäîâàíèþ �-èçëó÷åíèÿ
ÿäåð ñ ïîìîùüþ óñòàíîâêè èç ãåðìàíèåâûõ
äåòåêòîðîâ» (À. Êîðèøè), «Ðåçîíàíñíûå ñî-
ñòîÿíèÿ �-ìåçîíîâ ñ ëåã÷àéøèìè ÿäðàìè»
(Â. Á. Áåëÿåâ) è «Èññëåäîâàíèå êëàñòåðèçà-
öèè ëåãêèõ ÿäåð â ïðîöåññàõ ðåëÿòèâèñòñêîé
ìóëüòèôðàãìåíòàöèè â ðàìêàõ ïðîåêòà "Áåê-
êåðåëü"» (Ï. È. Çàðóáèí).

14–16 ÀÏÐÅËß â ÖÅÐÍ ïðîõîäèëè çàñåäàíèÿ îáçîðíîãî ðå-

ñóðñíîãî êîìèòåòà (RRB), êîòîðûé ðàññìîòðåë õîä ðàáîò è ïëàíû

ïî ðåàëèçàöèè ýêñïåðèìåíòîâ íà LHC — áîëüøîì àäðîííîì êîë-

ëàéäåðå (ATLAS, CMS, ALICE, LHC-b), à òàêæå ïðîáëåìû êîìïüþ-

òåðíîãî îáåñïå÷åíèÿ ýòèõ ýêñïåðèìåíòîâ (ïðîåêò GRID). Ãåíåðàëü-

íûé äèðåêòîð ÖÅÐÍ ïðîôåññîð Ë. Ìàéàíè, âûñòóïàÿ ïåðåä ó÷àñò-

íèêàìè çàñåäàíèÿ, çàÿâèë î íàìåðåíèè äèðåêöèè ÖÅÐÍ

îñóùåñòâèòü çàïóñê êîëëàéäåðà â àïðåëå 2007 ã.

Çàñåäàíèÿ âåë ïðåäñåäàòåëü RRB äèðåêòîð ïî èññëåäîâàíèÿì

ÖÅÐÍ ïðîôåññîð Ð. Êýøìîð. Îò ÎÈßÈ â íèõ ïðèíÿëè ó÷àñòèå

âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí — â êà÷åñòâå ÷ëå-

íà RRB îò ÎÈßÈ, ïðîôåññîðà È. À. Ãîëóòâèí, Í. À. Ðóñàêîâè÷,

À. Ñ. Âîäîïüÿíîâ — â êà÷åñòâå ýêñïåðòîâ.

Â äîêëàäàõ ðóêîâîäèòåëåé ýêñïåðèìåíòîâ îòìå÷àëîñü óñïåø-

íîå âûïîëíåíèå ñî ñòîðîíû ÎÈßÈ ñâîèõ íàó÷íî-òåõíè÷åñêèõ îáÿ-

çàòåëüñòâ.

�

15 àïðåëÿ Äóáíó ñ ðàáî÷èì âèçèòîì ïîñåòèë ïðåäñåäàòåëü

Ñ÷åòíîé ïàëàòû ïðè Ïðåçèäåíòå ÐÔ Ñåðãåé Âàäèìîâè÷ Ñòåïàøèí.

Ïîñëå çíàêîìñòâà ñ óíèâåðñèòåòîì «Äóáíà» è ãîðîäîì, êîòî-

ðûé âûñîêîìó ãîñòþ ïðåäñòàâèë ìýð Â. Ý. Ïðîõ, â Äîìå ìåæäóíà-

ðîäíûõ ñîâåùàíèé áûëà îðãàíèçîâàíà âñòðå÷à Ñ. Â. Ñòåïàøèíà ñ

íàó÷íîé îáùåñòâåííîñòüþ ÎÈßÈ.
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«Subcritical Assembly at Dubna (SAD Pro-
ject)». The project represents an important step
in the world-wide effort towards new and per-
spective methods employing accelerator-driven
systems (ADS) for nuclear power production.
The design stage of the project is well devel-
oped, and the scientific programme is being pre-
pared. There are several issues important for
the final success: coordination and association
of JINR activities on ADS studies currently per-
formed by several groups from different JINR
Laboratories and involvement of research
groups from outside JINR, both from the Mem-
ber States and international community.

The PAC recommended approval of these
projects.

Scientific Reports. The PAC heard three
scientific reports: «Possible Future �-ray Experi-
ments Using Ge Detectors Array» (A. Korichi),
«Resonance States in �-meson–Nucleus Sys-
tems» (V. Belyaev), and «Investigation of Light
Nucleus Clustering in Relativistic Multifragmen-
tation Processes within the BECQUEREL Pro-
ject» (P. Zarubin).

ON 14–16 APRIL, plenary sessions of the Resource Review Board

(RRB) were held at CERN. The RRB considered the ongoing work and

plans for realization of experiments at LHC — the Large Hadron Collid-

er (ATLAS, CMS, ALICE, LHC-b) — as well as the problems of com-

puterization of these experiments (GRID project). Addressing the ses-

sion, CERN Director-General L. Maiani announced the intention of the

CERN Directorate to have the collider commissioned in April, 2007.

The plenary sessions were chaired by CERN Research Director

Professor R. Cashmore, Chairman of the RRB. Participating in the ses-

sions from JINR were JINR Vice-Director Professor A. N. Sissakian, as

an RRB member from JINR; Professors I. A. Golutvin, N. A. Rus-

sakovich, A. S. Vodopianov, as experts.

In the reports delivered by the heads of the experiments it was noted

that JINR had successfully fulfilled its scientific and technical obliga-

tions.

�

On 15 April, Chairman of the Audit Chamber by the RF President

S. V. Stepashin was on a working visit to Dubna.

After getting acquainted with the University «Dubna» and the

town, introduced to the eminent guest by Mayor V. E. Prokh,

S. V. Stepashin had a meeting with the JINR scientific community,

which was organized at the International Conference Hall.



Äèðåêòîð ÎÈßÈ àêàäåìèê Â. Ã. Êàäûøåâñêèé ðàñ-

ñêàçàë î ìåæäóíàðîäíîì ÿäåðíî-ôèçè÷åñêîì öåíòðå, î

âåäóùèõñÿ â íåì ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ íàó÷-

íûõ èññëåäîâàíèÿõ. Â îòâåòíîì ñëîâå Ñ. Â. Ñòåïàøèí

âûðàçèë áëàãîäàðíîñòü ó÷åíûì Äóáíû çà ñîõðàíåíèå

òàêîãî óíèêàëüíîãî íàó÷íîãî öåíòðà, êàêèì ÿâëÿåòñÿ

Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé.

Ñ. Â. Ñòåïàøèí ïîñåòèë Ëàáîðàòîðèþ ÿäåðíûõ ðå-

àêöèé èì. Ã. Í. Ôëåðîâà è ÍÏÊ «Àëüôà» — âûñîêîòåõ-

íîëîãè÷íîå ïðîèçâîäñòâî, ãäå íàøëè ïðàêòè÷åñêîå ïðè-

ìåíåíèå ðàçðàáîòêè ó÷åíûõ ËßÐ ÎÈßÈ. Â çàâåðøåíèå

äåëîâîé ÷àñòè âèçèòà ïðåäñåäàòåëü Ñ÷åòíîé ïàëàòû ïî-

áûâàë â ÖÊÑ «Äóáíà».

�

22 àïðåëÿ â Ìîñêâå â Ìèíïðîìíàóêè ñîñòîÿëàñü ðà-

áî÷àÿ âñòðå÷à ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ ÐÔ â ÎÈßÈ

ïåðâîãî çàìåñòèòåëÿ ìèíèñòðà íàóêè, ïðîìûøëåííîñòè

è òåõíîëîãèé àêàäåìèêà Ì. Ï. Êèðïè÷íèêîâà ñ âèöå-äè-

ðåêòîðîì ÎÈßÈ À. Í. Ñèñàêÿíîì. Áûë îáñóæäåí ðÿä

âîïðîñîâ òåêóùåé äåÿòåëüíîñòè Èíñòèòóòà è ìåæäóíà-

ðîäíîãî ñîòðóäíè÷åñòâà.

�

Ñ 25 ïî 27 àïðåëÿ â Ïåòåðáóðãñêîì èíñòèòóòå ÿäåð-

íîé ôèçèêè èì. Á. Ï. Êîíñòàíòèíîâà (Ãàò÷èíà áëèç

Ñàíêò-Ïåòåðáóðãà) ïðîõîäèëè çàñåäàíèÿ êîìèòåòà ïî

ñîòðóäíè÷åñòâó Ðîññèéñêàÿ Ôåäåðàöèÿ–ÖÅÐÍ ïîä

ïðåäñåäàòåëüñòâîì ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ ïðî-
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JINR Director Academician V. G. Kadyshevsky spoke

about the international nuclear physics centre, about the fun-

damental and applied scientific research conducted in it. In a

return speech, S. V. Stepashin expressed his gratitude to the

Dubna scientists for preserving such a unique scientific cen-

tre as the Joint Institute for Nuclear Research.

S. V. Stepashin visited the Flerov Laboratory of Nu-

clear Reactions and the SIC «Alpha» — a high-technology

production enterprise, where innovations of JINR LNR sci-

entists had found practical application. In the conclusion of

the business part of his visit, the Chairman of the Audit

Chamber visited the CCS «Dubna».

�

On 22 April, Academician M. P. Kirpichnikov,

Plenipotentiary of the Russian Federation to JINR, First

Deputy Minister for Science, Industry and Technology, had

a working meeting with JINR Vice-Director A. N. Sis-

sakian at the Minpromnauki in Moscow. During the meet-

ing, issues concerning the current status of Institute’s activi-

ties and international cooperation were discussed.

�

From 25 to 27 April, plenary sessions on the coopera-

tion between the Russian Federation and CERN took place
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Äóáíà, 15 àïðåëÿ. Âèçèò â ÎÈßÈ ïðåäñåäàòåëÿ Ñ÷åòíîé ïàëàòû ïðè Ïðåçèäåíòå Ðîññèéñêîé Ôåäåðàöèè Ñ. Â. Ñòåïàøèíà (â öåíòðå)

Dubna, 15 April. The visit to JINR of the Chairman of the Audit Chamber of the Russian Federation S. Stepashin (centre)



ôåññîðà Ë. Ìàéàíè è ïåðâîãî çàìåñòèòåëÿ ìèíèñòðà íà-

óêè, ïðîìûøëåííîñòè è òåõíîëîãèé ÐÔ àêàäåìèêà

Ì. Ï. Êèðïè÷íèêîâà. Â êà÷åñòâå íàáëþäàòåëåé â çàñå-

äàíèè ïðèíèìàëè ó÷àñòèå äèðåêòîð ÎÈßÈ àêàäåìèê

Â. Ã. Êàäûøåâñêèé è âèöå-äèðåêòîð ïðîôåññîð

À. Í. Ñèñàêÿí.

Âûñòóïèâøèå íà çàñåäàíèè àêàäåìèê À. Í. Ñêðèí-

ñêèé, ïðîôåññîð Â. È. Ñàâðèí, ïðîôåññîð Ð. Êýøìîð

è äð. îáðèñîâàëè øèðîêóþ êàðòèíó ñîòðóäíè÷åñòâà.

Äèðåêòîð ÏÈßÔ ÷ëåí-êîððåñïîíäåíò ÐÀÍ Â. À. Íàçà-

ðåíêî è ÷ëåí-êîððåñïîíäåíò ÐÀÍ À. À. Âîðîáüåâ ïîçíà-

êîìèëè ãîñòåé ñ ðàáîòàìè, âåäóùèìèñÿ â ÏÈßÔ, è

îñíîâíûìè íàïðàâëåíèÿìè ñîòðóäíè÷åñòâà ñ äðóãèìè

íàó÷íûìè öåíòðàìè.

�

30 àïðåëÿ íà çàñåäàíèè ó÷åíîãî ñîâåòà Òâåðñêîãî

ãîñóäàðñòâåííîãî óíèâåðñèòåòà ñîñòîÿëîñü âðó÷åíèå

äèïëîìîâ ïî÷åòíûõ ïðîôåññîðîâ óíèâåðñèòåòà äèðåê-

òîðó ÎÈßÈ àêàäåìèêó Â. Ã. Êàäûøåâñêîìó è âèöå-äè-

ðåêòîðó ïðîôåññîðó À. Í. Ñèñàêÿíó. Âðó÷àÿ äèïëîìû,

ðåêòîð ÒâÃÓ ïðîôåññîð À. Í. Êóäèíîâ îòìåòèë òðàäè-

öèîííûå íàó÷íûå ñâÿçè ÎÈßÈ è ÒâÃÓ, áîëüøîé âêëàä

íîâûõ ïî÷åòíûõ ïðîôåññîðîâ â ðàçâèòèå ïëîäîòâîðíî-

ãî è âçàèìîâûãîäíîãî ñîòðóäíè÷åñòâà.

�

Â ýòîì ãîäó Ìåæäóíàðîäíûé óíèâåðñèòåò ïðèðî-

äû, îáùåñòâà è ÷åëîâåêà «Äóáíà» ïðîâåë ïåðâûé íàáîð

ñòóäåíòîâ äëÿ îáó÷åíèÿ ïî ñïåöèàëüíîñòè «Ôèçèêà» ïî

ñïåöèàëèçàöèÿì «òåîðåòè÷åñêàÿ ôèçèêà» è «ÿäåðíàÿ

ôèçèêà» ñî ñðîêîì îáó÷åíèÿ 5 ëåò.

Ñòóäåíòàì, èçáðàâøèì ñïåöèàëüíîñòü «Ôèçèêà»,

ïðåäîñòàâëÿåòñÿ óíèêàëüíàÿ âîçìîæíîñòü ïîëó÷èòü

îáðàçîâàíèå, îòâå÷àþùåå ìèðîâûì ñòàíäàðòàì, è âêëþ-
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at St. Petersburg Konstantinov Institute of Nuclear Physics

(Gatchina near St. Petersburg). The meetings were chaired

by CERN Director-General L. Maiani and RF First Deputy

Minister for Science, Industry and Technology Academi-

cian M. P. Kirpichnikov. JINR Director Academician

V. G. Kadyshevsky and Vice-Director Professor A. N. Sis-

sakian took part in the session as observers.

Academician A. N. Skrinsky, Professor V. I. Savrin,

Professor R. Cashmore and others, who took part in the

meeting, drew a wide picture of cooperation. Director of the

PINP, Corresponding Member of the RAS V. A. Nazarenko

and Corresponding Member of the RAS A. A. Vorobiev ac-

quainted the guests with the ongoing work at the PINP, as

well as with the chief avenues of cooperation with other sci-

entific centres.

�

On 30 April, at a meeting of the Scientific Council

of Tver State University, JINR Director Academician

V. G. Kadyshevsky and Vice-Director Professor A. N. Sis-

sakian were presented diplomas of Honorary Professors of

the University. Handing the diplomas, Rector of the TSU

Professor A. N. Kudinov took note of the traditional scien-

tific ties between JINR and the TSU, as well as of the great

contribution of the Honorary Professors to the development

of fruitful and mutually beneficial cooperation.

�

This year the International University of Nature, Soci-

ety and Man «Dubna» has admitted first students to receive

a five-year training in the discipline «Physics» with special-

ization in «theoretical physics» and «nuclear physics».

The students who have chosen the speciality «Physics»

are provided with a unique opportunity of receiving educa-

Äóáíà, 8 èþíÿ.

Âðó÷åíèå ïðåìèè èì. Í. Í. Áîãîëþáîâà

çà 2001–2002 ãã. àêàäåìèêó

À. Í. Òàâõåëèäçå (Ãðóçèÿ)

çà îñíîâîïîëàãàþùèé âêëàä

â òåîðèþ öâåòíûõ êâàðêîâ

Dubna, 8 June.

Academician A. Tavkhelidze (Georgia)

is awarded the 2001–2002 N. N. Bogoliubov

Prize for fundamental contribution to the

theory of colour quarks
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÷èòüñÿ â íàó÷íî-èññëåäîâàòåëüñêèé ïðîöåññ â ëàáîðàòî-

ðèÿõ Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé.

Ó÷åáíûé ïðîöåññ îðãàíèçóåòñÿ ñïåöèàëüíî ñîçäàí-

íûìè â óíèâåðñèòåòå «Äóáíà» êàôåäðàìè: òåîðåòè÷å-

ñêîé ôèçèêè è ÿäåðíîé ôèçèêè, êîòîðûå âîçãëàâèëè âè-

öå-äèðåêòîð ÎÈßÈ àêàäåìèê ÐÀÅÍ ïðîôåññîð

À. Í. Ñèñàêÿí è íàó÷íûé ðóêîâîäèòåëü Ëàáîðàòîðèè

ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà àêàäåìèê ÐÀÍ

Þ. Ö. Îãàíåñÿí. Äëÿ ÷òåíèÿ ëåêöèé ïî äèñöèïëèíàì

ñïåöèàëèçàöèè ïðèãëàøåíû ñïåöèàëèñòû ÎÈßÈ, àê-

òèâíî âåäóùèå èññëåäîâàòåëüñêóþ ðàáîòó. Ó÷åáíàÿ

ïðîãðàììà ñîîòâåòñòâóåò ãîñóäàðñòâåííûì ñòàíäàðòàì

è, â ÷àñòíîñòè, ïðåäóñìàòðèâàåò êóðñ ìåíåäæìåíòà è

îñíîâ ìàðêåòèíãà, à òàêæå ýêîëîãèè è áèîëîãèè ÷åëîâå-

êà. Ïðàêòè÷åñêèå çàíÿòèÿ è ïðåääèïëîìíàÿ ïðàêòèêà

áóäóò ïðîõîäèòü â ëàáîðàòîðèÿõ ÎÈßÈ.

Ïîñëå îêîí÷àíèÿ óíèâåðñèòåòà ñòóäåíòû ñìîãóò

ïðîäîëæèòü ñâîå îáðàçîâàíèå â àñïèðàíòóðå Ó÷åá-

íî-íàó÷íîãî öåíòðà ÎÈßÈ ñ ïåðñïåêòèâîé ðàáîòû â

ÎÈßÈ è äðóãèõ êðóïíåéøèõ èññëåäîâàòåëüñêèõ öåí-

òðàõ ìèðà.
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tion which meets the world standards and becoming in-

volved into scientific research in the laboratories of the Joint

Institute for Nuclear Research.

The educational process is organized by specially creat-

ed at the University «Dubna» chairs of theoretical physics

and nuclear physics, which are headed by JINR Vice-Direc-

tor, RANS Academician Professor A. N. Sissakian and

RAS Academiciam Professor Yu. Ts. Oganessian, Scientif-

ic Leader of the Flerov Laboratory of Nuclear Reactions.

JINR specialists actively involved in scientific research are

invited to lecture on the speciality subjects. The curriculum

meets the state standards and, particularly, envisages a

course in management and basic marketing, as well as in

ecology and biology of man. Practical training and

pre-diploma practice are to take place at JINR Laboratories.

After graduation from the University, the students are

free to continue their education at the postgraduate courses

of the JINR University Centre with the prospect of work at

JINR and other world’s largest research centres.

ÂÛÁÎÐÛ Â ÐÀÍ

22 ìàÿ â Ìîñêâå íà Îáùåì ñîáðàíèè
Àêàäåìèè íàóê äåéñòâèòåëüíûì ÷ëåíîì ÐÀÍ

ïî Îòäåëåíèþ ôèçè÷åñêèõ íàóê
èçáðàí íàó÷íûé ðóêîâîäèòåëü ËßÐ

÷ëåí-êîððåñïîíäåíò ÐÀÍ
Þðèé Öîëàêîâè÷ Îãàíåñÿí.

×ëåíîì-êîððåñïîíäåíòîì ÐÀÍ ïî ýòîìó æå
îòäåëåíèþ èçáðàí ãëàâíûé èíæåíåð ÎÈßÈ

Ãðèãîðèé Äìèòðèåâè÷ Øèðêîâ

(â âîçðàñòíîé êàòåãîðèè äî 51 ãîäà).
Äèðåêöèÿ ÎÈßÈ, êîëëåãè è äðóçüÿ ñåðäå÷íî
ïîçäðàâèëè äóáíåíñêèõ ó÷åíûõ ñ âûñîêèì

ïðèçíàíèåì íàó÷íûõ çàñëóã.

ELECTIONS TO THE RAS

On 22 May Scientific Leader of the LNR,
Corresponding Member of the RAS

Yuri Tsolakovich Oganessian

was elected Full Member of the RAS in its
Division of Physics Sciences.

JINR Chief Engineer
Grigori Dmitrievich Shirkov

was elected Corresponding Member of the RAS in
the same Division (in the age category «under 51»).
The JINR Directorate, colleagues and friends have
cordially congratulated the Dubna scientists on the

high recognition of their scientific merits.
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ÖÅÐÍ

Óòâåðæäåíèå ïðîãðàììû ðàáîò ïî LHC

Ñîâåò ÖÅÐÍ, ãäå ïðåäñòàâëåíû 20 ñòðàí-ó÷àñò-
íèö, íà 125-é ñåññèè ïðèíÿë íàó÷íóþ ïðîãðàììó è
ôèíàíñîâûé ïëàí. Ãëàâíûìè òåìàìè çàñåäàíèÿ ñòàëè
óòâåðæäåíèå íà÷àëà ñðîêîâ ðàáîò íà LHC â 2007 ã. è
îáñóæäåíèå îñíîâíîé ñòàäèè ðàçðàáîòêè êîìïüþòåð-
íîãî îáåñïå÷åíèÿ LHC.

Ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ ïðîôåññîð Ë. Ìàéà-
íè âûñòóïèë ñ ïîäðîáíûì îáçîðîì ñîñòîÿíèÿ äåë íà
LHC. «Âñå òðóäíîñòè, âîçíèêàâøèå â 2002 ã., ïðåîäî-
ëåíû, îñòàëèñü êîå-êàêèå ìåëî÷è, — çàÿâèë îí. — Íî
ìû íå ñîáèðàåìñÿ ðàïîðòîâàòü ðàíüøå âðåìåíè. Ìû
ìîæåì çàâåðèòü ñ ìåíüøèì êîëè÷åñòâîì îãîâîðîê,
÷åì â 2002 ã., ÷òî LHC íà÷íåò ðàáîòó âåñíîé 2007 ã.».

Îñîáîå âíèìàíèå ïðîôåññîð Ë. Ìàéàíè ïðèâëåê ê
ïðîåêòó LCG, êîòîðûé ÿâèòñÿ íîâîé ñòóïåíüþ â ðàñ-
ïðåäåëèòåëüíûõ êîìïüþòåðíûõ òåõíîëîãèÿõ ñî âðå-
ìåíè ââîäà â äåéñòâèå ïðîãðàììû Grid íà LHC. Âåäóò-
ñÿ òàêæå ïåðåãîâîðû ñ Åâðîïåéñêèì ñîþçîì î âêëþ-
÷åíèè Grid-ïðîãðàìì â íàó÷íûå èññëåäîâàíèÿ â
Åâðîïå — EGEE-ïðîåêò, íàïðàâëåííûé íà ñîçäàíèå èí-
ôðàñòðóêòóðû Grid íà âñåì åâðîïåéñêîì êîíòèíåíòå.

Ñîâåò ÖÅÐÍ îäîáðèë ïðîìåæóòî÷íûé ïëàí íà
2004–2007 ãã. Äâå íàèáîëåå óñïåøíûå ïðîãðàììû

ÖÅÐÍ — èññëåäîâàíèÿ ñ íåïîäâèæíûìè ìèøåíÿìè ñ
èñïîëüçîâàíèåì ïó÷êîâ òÿæåëûõ èîíîâ è ïó÷êîâ íåé-
òðàëüíûõ êàîíîâ — çàêîí÷àòñÿ â 2004 ã. Â ýòèõ ýêñïå-
ðèìåíòàõ ïîëó÷åíû ïåðâûå äàííûå, ñâèäåòåëüñòâóþ-
ùèå î ñóùåñòâîâàíèè íîâîãî ñîñòîÿíèÿ ìàòåðèè —
êâàðê-ãëþîííîé ïëàçìû — è ïðèîòêðûâàþùèå çàâåñó
íàä ðàçëè÷èÿìè ìåæäó ìàòåðèåé è àíòèìàòåðèåé ñ ïî-
ìîùüþ ÿâëåíèÿ, èçâåñòíîãî ïîä íàçâàíèåì ÑÐ-íàðó-
øåíèå.

Ïðîãðàììû «Àíòèïðîòîííûé äåñåëåðàòîð», «Âðå-
ìÿïðîëåòíàÿ íåéòðîííàÿ óñòàíîâêà» è ýêñïåðèìåíò
COMPASS çàêîí÷àòñÿ â ïåðâîé ôàçå ê 2005 ã. â ñâÿçè
ñ îñòàíîâêîé óñêîðèòåëåé, íî çàòåì ïðîäîëæàòñÿ âî
âòîðîé ôàçå, êîãäà óñêîðèòåëè çàðàáîòàþò ÷åðåç ãîä.

Ðàáîòû ïî íåéòðèíî ñ ó÷àñòèåì ÖÅÐÍ â ïðîåêòå
«Gran Sasso» ïëàíèðóåòñÿ íà÷àòü, êîãäà íà óñêîðèòå-
ëÿõ áóäóò ïîëó÷åíû ïåðâûå ïó÷êè. Íà áîëåå íèçêèõ
ýíåðãèÿõ óñîâåðøåíñòâîâàíèå óñòàíîâêè ISOLDE â
REX-ISOLDE äàñò âîçìîæíîñòü óâåëè÷èòü äèàïàçîí
óñêîðÿåìûõ ÿäåð.

Â èññëåäîâàíèÿõ è ðàçâèòèè óñêîðèòåëåé áîëü-
øîå âíèìàíèå óäåëÿåòñÿ áóäóùåìó ëèíåéíîìó êîëëàé-
äåðó CLIC.

Ïðîôåññîð Ë. Ìàéàíè ïîä÷åðêíóë, ÷òî ïðîãðàì-
ìà, íå ñâÿçàííàÿ ñ LHC äî 2005 ã., ïðåäñòàâëÿåò ñîáîé
ìèíèìóì, à òàêæå îáðàòèë âíèìàíèå íà íåîáõîäè-
ìîñòü ñðî÷íîãî îáíîâëåíèÿ èíôðàñòðóêòóðû, îáåñïå-
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CERN Confirms LHC Schedule

The CERN Council, where the representatives of the
20 Member States of the Organization decide on scientific
programmes and financial resources, held its 125th ses-
sion. Highlights of the meeting included confirmation that
the Large Hadron Collider (LHC) and its detectors are on
schedule for a 2007 start-up, and that the LHC computing
grid (LCG) project is about to reach a major milestone.

CERN’s Director General, Professor Luciano Maiani
(IT) underlined a comprehensive review of the status of
the LHC project. «All of the problems we encountered in
2002 have been overcome», he said, «although there re-
main hurdles to overcome, there is no showstopper. We
can confirm with fewer reservations than last year that the
LHC will start in spring 2007».

Professor Maiani drew particular attention to the LCG
project, which will make an important step forward in dis-
tributed computing technology on 1 July when it deploys
an operational computing Grid for the LHC. Negotiations
are also underway with the European Union for the «En-
abling Grids for E-science in Europe» (EGEE) project,
which aims to create a Europe-wide Grid infrastructure by
combing the many Grid initiatives across the continent.

CERN Council approved the Medium Term Plan for
the years 2004–2007. Two of CERN’s highly successful

programmes with fixed targets — using heavy ion beams
and neutral kaon beams — will come to an end in 2004.
These experiments have, respectively, provided the first
evidence for a new state of matter — quark-gluon plas-
ma — and cast light on differences between matter and
antimatter through the phenomenon known as CP viola-
tion.

Other programmes, at the Antiproton Decelerator
(AD), the neutron time-of-flight facility (nTOF), and with
the COMPASS experiment, will complete their first phase
before the accelerators shut down for 2005, but should
continue with second generation experiments when the
accelerators restart the following year.

The work on the CERN Neutrinos to Gran Sasso
(CNGS) project is on schedule with the first beam fore-
seen when the accelerators restart. At lower energies the
upgrade of the ISOLDE facility to REX-ISOLDE will pro-
vide a large increase in the range of nuclei that can be ac-
celerated.

In accelerator R&D much of the emphasis is on a fu-
ture linear collider, CLIC.

The non-LHC scientific programme for beyond 2005
represents a bare minimum, said Professor Maiani, and he
encouraged CERN’s scientific community to build on it
for the future of the Laboratory. Professor Maiani also
drew attention to the need to renovate infrastructure,

ÄÀÉÄÆÅÑÒ
DIGEST



÷èâàþùåé ðàáîòó ÖÅÐÍ ñ êîíöà 1950-õ ãã., ñ öåëüþ
óñïåøíîé ðàáîòû íà LHC.

«Ïëàíåòà èííîâàöèé»

Ñîâåò ÖÅÐÍ âûðàçèë áëàãîäàðíîñòü Øâåéöàð-
ñêîé Êîíôåäåðàöèè çà ùåäðîå ïðåäëîæåíèå ðàçìå-
ñòèòü â ÖÅÐÍ 27-ìåòðîâûé äåðåâÿííûé ñôåðè÷åñêèé
ïàâèëüîí, êîòîðûé áûë ñîîðóæåí äëÿ ïðîõîäèâøåé â
2002 ã. Øâåéöàðñêîé íàöèîíàëüíîé âûñòàâêè.

Ïàâèëüîí áóäåò äîñòàâëåí â ÖÅÐÍ â íà÷àëå 2004 ã.
è ñòàíåò «Ïëàíåòîé èííîâàöèé», ãäå íà÷íóò äåìîí-
ñòðèðîâàòüñÿ äîñòèæåíèÿ ÖÅÐÍ â îáëàñòè òåõíîëî-
ãèé. ÖÅÐÍ áåðåò íà ñåáÿ îáÿçàòåëüñòâà, ñâÿçàííûå ñ
ñîäåðæàíèåì ïàâèëüîíà äëÿ ïðîâåäåíèÿ òàì ïóáëè÷-
íûõ âñòðå÷ è ïîääåðæàíèåì åãî êàê öåíòðà ïåðåäà÷è
òåõíîëîãèé. Ïàâèëüîí, ñïðîåêòèðîâàííûé â Æåíåâå,
ñòàíåò îñíîâíîé ìåñòíîé äîñòîïðèìå÷àòåëüíîñòüþ.

Èíäèÿ â ÖÅÐÍ

Â ïðîøëîì ãîäó Èíäèÿ ïîëó÷èëà â ÖÅÐÍ ñòàòóñ
íàáëþäàòåëÿ. Âïåðâûå äåëåãàöèÿ Èíäèè ïðèñóòñòâî-
âàëà íà çàñåäàíèè Ñîâåòà. Èíäèéñêèå ó÷åíûå àêòèâíî
ó÷àñòâóþò â ýêñïåðèìåíòàõ ñ 1960-õ ãã.

Ñîòðóäíè÷åñòâî áûëî îôîðìëåíî äîãîâîðîì â
1991 ã., â 2001 ã. ïðîäëåíî íà 10 ëåò. Â ðàìêàõ ïðîòî-
êîëà, ïîäïèñàííîãî â 1996 ã., Èíäèÿ ñòàëà îäíîé èç

ïåðâûõ ñòðàí-íåó÷àñòíèö, ïðèíèìàâøèõ áîëüøîå ó÷à-
ñòèå â ðàáîòàõ ïî LHC. Èíäèéñêèå ó÷åíûå òàêæå ó÷à-
ñòâóþò â êîëëàáîðàöèÿõ ALICE è CMS, ýêñïåðòû èç
Èíäèè âíîñÿò áîëüøîé âêëàä â ïðîåêò GRID â ñîîòâåò-
ñòâèè ñ ïðîòîêîëîì 2002 ã. Êàê íàáëþäàòåëü Èíäèÿ
ñòîèò â ðÿäó ñ Èçðàèëåì, ßïîíèåé, Ðîññèéñêîé Ôåäå-
ðàöèåé, ÑØÀ, Òóðöèåé, Åâðîïåéñêîé êîìèññèåé è
ÞÍÅÑÊÎ, îáëàäàÿ ïðàâîì ïðèíèìàòü ó÷àñòèå âî âñåõ
çàñåäàíèÿõ Ñîâåòà áåç ïðàâà ãîëîñà.

Íîâûé ðåêîðä ñêîðîñòè ïåðåäà÷è èíôîðìàöèè

Ó÷åíûå ÖÅÐÍ è Èíñòèòóòà òåõíîëîãèé â Êàëèôîð-
íèè (Caltech) óñòàíîâèëè íîâûé ðåêîðä ñêîðîñòè In-
ternet2, èñïîëüçóÿ ïðîòîêîë IPv6 èíòåðíåòà íîâîãî ïî-
êîëåíèÿ. Áûëà óñòàíîâëåíà ñêîðîñòü 983 ìåãàáèòà â
ñåêóíäó â òå÷åíèå ÷àñà ìåæäó ÖÅÐÍ è ×èêàãî, íà ðàñ-
ñòîÿíèè áîëåå 7000 êì. Ýòî ðàâíî ïåðåäà÷å ïîëíîãî
äèñêà CD çà 5,6 ñåêóíäû.

Ýòî ñîáûòèå èìååò áîëüøîå çíà÷åíèå, òàê êàê îíî
ðåøàåò äâå âàæíûå çàäà÷è: ðàáîòà IPv6 íà ñêîðîñòÿõ
ãèãàáèò â ñåêóíäó è âûñîêàÿ ñêîðîñòü ðàáîòû TCP íà
áîëüøèõ ðàññòîÿíèÿõ. Ðåçóëüòàòû, ïîëó÷åííûå â
ÖÅÐÍ è Caltech, ÿâëÿþòñÿ íîâîé ñòðàíèöåé â ïðîãðàì-
ìå ðàçâèòèÿ âûñîêîñêîðîñòíîé ñåòè êàê îñíîâû íîâî-
ãî ïîêîëåíèÿ ñèñòåì Grid.
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some of which has been providing reliable service since
the late 1950s, as an urgent measure necessary for the
success of the LHC.

CERN Globe of Innovation

Council unanimously accepted and expressed its
gratitude for the generous offer recently made by the
Swiss confederation of the «Palais de l’Equilibre», a 27 me-
tre high spherical wooden pavilion that was a key element
of Switzerland’s national exhibition last year. Due to arrive
at CERN at the beginning of 2004, the Palais will become
the «CERN Globe of Innovation», enhancing CERN’s out-
reach and technology transfer missions. CERN under-
takes to provide its share of the necessary resources to
equip and maintain the Globe to provide a focus for public
visits to CERN and a centre for technology transfer activi-
ty. An iconic structure, the Geneva-designed Globe is set
to become a major local landmark.

India

Following the granting of Observer Status to India last
December, Council welcomed an Indian delegation to its
meeting for the first time today. Indian scientists have
been actively engaged in the CERN programme since the

1960s. This effort was formalised in a Co-operation
Agreement in 1991, extended in 2001 for a further
decade. In the framework of the 1996 Protocol signed
with the Indian Department of Atomic Energy, India be-
came one of the first non-member states to make signifi-
cant contributions to the LHC. Indian scientists are also
valued members of the ALICE and CMS collaborations,
and Indian IT expertise is being put to good use in Grid
computing projects through additional protocols signed
in 2002. India joins Israel, Japan, the Russian Federation,
the United States of America, Turkey, the European Com-
mission and UNESCO as an Observer, enjoying the right
to take part on a non-voting basis in all of the Council’s
meetings.

New Long-Range Speed Record
with Next-Generation Internet

Scientists at CERN and the California Institute of
Technology (Caltech) have set a new Internet2 land
speed record using the next-generation Internet protocol
IPv6. The team sustained a single stream Transfer Control
Protocol (TCP) rate of 983 megabits per second for more
than one hour between CERN and Chicago, a distance of
more than 7,000 kilometres. This is equivalent to trans-
ferring a full CD in 5.6 seconds.
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ÑØÀ

Ïîèñê íîâûõ ôîðì ìàòåðèè ïîëó÷àåò íîâûé
èìïóëüñ

Àïòîí, Íüþ-Éîðê. Ïîñëåäíèå ðåçóëüòàòû, ïîëó-
÷åííûå íà ðåëÿòèâèñòñêîì êîëëàéäåðå òÿæåëûõ èî-
íîâ RHIC (BNL, ÑØÀ), ñàìîì ìîùíîì â ìèðå óñêîðè-
òåëå äëÿ ÿäåðíûõ èññëåäîâàíèé, óêðåïëÿþò óâåðåí-
íîñòü ó÷åíûõ â òîì, ÷òî ïðè ñòîëêíîâåíèÿõ èîíîâ
çîëîòà ïîëó÷åíî ñîâåðøåííî íîâîå ñîñòîÿíèå ìàòå-
ðèè è ÷òî îíè íà âåðíîì ïóòè ê îòêðûòèþ òàêîé ôîð-
ìû ìàòåðèè, êàê êâàðê-ãëþîííàÿ ïëàçìà, êîòîðàÿ ìî-
ãëà ñóùåñòâîâàòü â ïåðâûå ìèêðîñåêóíäû ïîñëå ðî-
æäåíèÿ Âñåëåííîé.

«Íàøè ðåçóëüòàòû î÷åíü îáíàäåæèâàþò, îíè óêà-
çûâàþò, ÷òî ìû íà âåðíîì ïóòè ê ýòîìó âàæíîìó íàó÷-
íîìó îòêðûòèþ, — çàÿâèë Òîìàñ Êèðê, ïîìîùíèê äè-
ðåêòîðà BNL ïî ôèçèêå âûñîêèõ ýíåðãèé è ÿäåðíîé
ôèçèêå. — Íî âîïðîñ îá îáðàçîâàíèè êâàðê-ãëþîí-
íîé ïëàçìû âñå åùå îñòàåòñÿ îòêðûòûì. Ìû ïðîâîäèì
÷åòûðå ýêñïåðèìåíòà, èññëåäóþùèõ íåñêîëüêî ðàç-
ëè÷íûõ «ñâèäåòåëüñòâ», êîòîðûå ìîãëè áû ïîäòâåð-
äèòü ñóùåñòâîâàíèå ýòîé íåóëîâèìîé ôîðìû ýêñòðå-
ìàëüíî ãîðÿ÷åé è ïëîòíîé ÿäåðíîé ìàòåðèè».

«Íà RHIC ïîëó÷åíû ðåçóëüòàòû îãðîìíîé âàæíî-
ñòè, — çàÿâèë Ðàéìîíä Ë. Îðáàõ, äèðåêòîð îòäåëà íàó-

êè Ìèíèñòåðñòâà ýíåðãåòèêè, êîòîðîå èçíà÷àëüíî
ôèíàíñèðîâàëî èññëåäîâàíèÿ íà RHIC. — Îíè íàïðà-
âëåíû íà âûÿñíåíèå ôóíäàìåíòàëüíîãî âîïðîñà íàó-
êè: êàê âûãëÿäåëà Âñåëåííàÿ â ïåðâûå ìãíîâåíèÿ ñâî-
åãî ñóùåñòâîâàíèÿ? ×åëîâå÷åñòâî âñåãäà âîëíîâàë
âîïðîñ î òîì, êàê çàðîæäàëñÿ íàø ìèð. È êàæäûé ðàç,
êîãäà èçó÷àåòñÿ ÷òî-òî ôóíäàìåíòàëüíîå, îáùåñòâî, â
êîíå÷íîì ñ÷åòå, èçâëåêàåò âûãîäó èëè íåïîñðåä-
ñòâåííî îò ýòîãî çíàíèÿ, èëè îò òåõíîëîãèè, ðàçâèòîé,
÷òîáû ïîëó÷èòü ýòî çíàíèå».

Èçó÷àÿ ïîâåäåíèå ñâîáîäíûõ êâàðêîâ è ãëþîíîâ â
ïëàçìå, ó÷åíûå, ðàáîòàþùèå íà RHIC, íàäåþòñÿ áîëü-
øå óçíàòü î ñèëüíîì âçàèìîäåéñòâèè — âçàèìîäåé-
ñòâèè, óäåðæèâàþùåì êâàðêè âíóòðè ïðîòîíîâ è íåé-
òðîíîâ. Èññëåäîâàíèÿ ôèíàíñèðîâàëèñü, â ïåðâóþ
î÷åðåäü, Ìèíèñòåðñòâîì ýíåðãåòèêè ÑØÀ, îòäåëîì
íàóêè è ÿäåðíîé ôèçèêè, à òàêæå íàöèîíàëüíûì ôîí-
äîì ïî íàóêå è áîëüøèì ÷èñëîì ìåæäóíàðîäíûõ îðãà-
íèçàöèé.

Óñîâåðøåíñòâîâàííûé ëàçåð íà ñâîáîäíûõ
ýëåêòðîíàõ

Èññëåäîâàòåëÿìè Íàöèîíàëüíîé óñêîðèòåëüíîé
ëàáîðàòîðèè èì. Òîìàñà Äæåôôåðñîíà Ìèíèñòåð-
ñòâà ýíåðãåòèêè ÑØÀ ïîëó÷åíî ïåðâîå èçëó÷åíèå ñ èõ
10-êèëîâàòòîâîãî ëàçåðà íà ñâîáîäíûõ ýëåêòðîíàõ
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The performance is remarkable because it over-
comes two important challenges: IPv6 forwarding at giga-
bit-per-second speeds, and high-speed TCP performance
across high bandwidth/latency networks. This major step
towards demonstrating how effectively IPv6 can be used
should encourage scientists and engineers in many sec-
tors of society to deploy the next-generation Internet pro-
tocol, Caltech researchers say.

This latest record by CERN and Caltech is a further
step in an ongoing research-and-development program to
develop high-speed global networks as the foundation of
next-generation data-intensive Grids.

USA

Exciting First Results from Deuteron-Gold Colli-
sions at Brookhaven

Findings intensify search for new form of matter

Upton, NY. The latest results from the Relativistic
Heavy Ion Collider (RHIC), the world’s most powerful fa-
cility for nuclear physics research, strengthen scientists’
confidence that RHIC collisions of gold ions have created
unusual conditions and that they are on the right path to
discover a form of matter called the quark-gluon plasma,

believed to have existed in the first microseconds after the
birth of the universe.

«This is a very exciting result that clearly indicates we
are on the right track to an important scientific discovery,»
said Thomas Kirk, Brookhaven’s Associate Laboratory
Director for High Energy and Nuclear Physics. «But the
case for having created quark-gluon plasma is not yet
closed. We have four experiments looking for a number of
different ‘signatures’ of this elusive form of extremely hot,
dense nuclear matter.»

«These results from RHIC are profoundly important,»
said Raymond L. Orbach, Director of the Department of
Energy’s Office of Science, the primary funding agency
for research at RHIC. «They go to a fundamental question
in science: how did the universe look at the beginning of
time? People have always been fascinated by the ques-
tion of how our world began. And every time something
fundamental is learned, society eventually benefits, either
directly from that knowledge or from the technology de-
veloped to obtain it.»

By studying the behavior of free quarks and gluons in
the plasma, RHIC scientists hope to learn more about the
strong nuclear force — the force that holds quarks togeth-
er in protons and neutrons.

This research was funded primarily by the U. S. De-
partment of Energy, Office of Science, Nuclear Physics
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(FEL). Ýòîò ïðèáîð ÿâëÿåòñÿ ìîäåðíèçèðîâàí-
íûì âàðèàíòîì «îäíîêèëîâàòòîâîãî äåìîí-
ñòðàöèîííîãî èíôðàêðàñíîãî» FEL, ïîáèâøå-
ãî â 1999 ã. ðåêîðä ìîùíîñòè, êîãäà íà íåì
áûëî ïîëó÷åíî èíôðàêðàñíîå èçëó÷åíèå ìîù-
íîñòüþ 2,1 êÂ. Âñåãî ÷åðåç ïîëòîðà ãîäà ïîñëå
òîãî, êàê áûë ðàçîáðàí FEL íà 1 êÂ, ñîçäàí íî-
âûé óëó÷øåííûé ïðèáîð, ðàññ÷èòàííûé íà 10
êÂ èíôðàêðàñíîãî èçëó÷åíèÿ è 1 êÂ óëüòðà-
ôèîëåòîâîãî èçëó÷åíèÿ. Â íàñòîÿùåå âðåìÿ
èäåò íàëàäêà íîâîãî FEL ñ öåëüþ ïîëó÷èòü ê
êîíöó ëåòà èçëó÷åíèå ìîùíîñòüþ 10 êÂ.

Ïðîãðàììà ïî ìîäåðíèçàöèè ëàçåðà ôè-
íàíñèðóåòñÿ îòäåëîì èññëåäîâàíèé âîåí-
íî-ìîðñêîãî ôëîòà Ìèíèñòåðñòâà îáîðîíû
ÑØÀ, èññëåäîâàòåëüñêîé ëàáîðàòîðèåé âîåí-
íî-âîçäóøíûõ ñèë è îòäåëîì òåõíîëîãèé.

Ïî ìàòåðèàëàì ñàéòà http://www.interactions.org
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Division, with additional funding from the Nation-
al Science Foundation and a large number of in-
ternational agencies.

Upgraded Free-Electron Laser

Researchers at the U. S. Department of Ener-
gy’s Thomas Jefferson National Accelerator Fa-
cility have produced first light from their 10 kilo-
watt Free-Electron Laser (FEL). This device has
been upgraded from the «one kilowatt Infrared
Demonstration» FEL, which broke power records
by delivering 2,100 watts of infrared light in 1999.
Only one and a half years after the one-kilowatt
FEL was dismantled, the newly improved FEL,
designed to produce 10 kilowatts of infrared and
one kilowatt of ultraviolet light, is undergoing
commissioning toward the goal of producing 10
kilowatts by summer’s end.

The Free-Electron Laser upgrade project is
funded by the Department of Defense’s Office of
Naval Research (ONR), Air Force Research Labo-
ratory and the Joint Technology Office.

From www.interactions.org

Èñïîëíÿþùèé îáÿçàííîñòè íà÷àëüíèêà îòäåëà
Ëàáîðàòîðèè âûñîêèõ ýíåðãèé

èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà
ïðîôåññîð Âèêòîð Âèêòîðîâè÷ Ãëàãîëåâ

çà ìíîãîëåòíåå ñîòðóäíè÷åñòâî â îáëàñòè
ÿäåðíîé è ñóáúÿäåðíîé ôèçèêè óäîñòîåí çîëîòîé

ìåäàëè ïðèðîäîâåä÷åñêîãî ôàêóëüòåòà
Óíèâåðñèòåòà èì. Ï. É. Øàôàðèêà â ã. Êîøèöå.

�

Acting Chief of Division of the Veksler and Baldin
Laboratory of High Energies

Professor Viktor Viktorovich Glagolev

is awarded a Gold Medal of the Faculty of Science,
P. J. Šafárik University in Kosice,

for long-term collaboration in Nuclear
and Subnuclear Physics.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
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Óêàçîì Ïðåçèäåíòà ÐÔ îò 25 àïðåëÿ 2003 ã.

• çà äîñòèãíóòûå òðóäîâûå óñïåõè è ìíîãîëåòíþþ äî-

áðîñîâåñòíóþ ðàáîòó óäîñòîåíû ãîñóäàðñòâåííîé íà-

ãðàäû — ìåäàëè îðäåíà «Çà çàñëóãè ïåðåä Îòå÷å-

ñòâîì II ñòåïåíè» ãëàâíûé ñïåöèàëèñò ïðè äèðåêòîðå

ÎÈßÈ Âèêòîð Ìàêàðîâè÷ Êîñòåíêî è âåäóùèé èí-

æåíåð ÎÈßÈ Þðèé Àëåêñàíäðîâè÷ Òóìàíîâ.

• çà çàñëóãè â íàó÷íîé äåÿòåëüíîñòè ïðèñâîåíî ïî÷åò-

íîå çâàíèå «Çàñëóæåííûé äåÿòåëü íàóêè Ðîññèéñêîé

Ôåäåðàöèè» Ïåòðó Ñòåïàíîâè÷ó Èñàåâó è Íèêîëàþ

Ìàêñèìèëèàíîâè÷ó Ïëàêèäå — äîêòîðàì ôèçèêî-

ìàòåìàòè÷åñêèõ íàóê, ïðîôåññîðàì, âåäóùèì íàó÷-

íûì ñîòðóäíèêàì ÎÈßÈ.

Íà èìÿ íàãðàæäåííûõ ïðèøëè ïîçäðàâëåíèÿ îò ãó-

áåðíàòîðà Ìîñêîâñêîé îáëàñòè Á. Â. Ãðîìîâà, äåïóòàòà

Ãîñäóìû Â. Â. Ãàëü÷åíêî, ãëàâíîãî ôåäåðàëüíîãî èí-

ñïåêòîðà â Ìîñêîâñêîé îáëàñòè Í. Ì. Øóáû, ðóêîâîäè-

òåëåé ìèíèñòåðñòâ è âåäîìñòâ. Äèðåêöèÿ ÎÈßÈ òå-

ïëî ïîçäðàâèëà ñîòðóäíèêîâ Èíñòèòóòà ñ çàñëóæåííû-

ìè íàãðàäàìè.

Âðó÷åíèå íàãðàä ñîñòîÿëîñü 11 èþíÿ â êîìïëåêñå

ïðåäñòàâèòåëüñêèõ ïîìåùåíèé ïðàâèòåëüñòâà Ìîñêîâ-

ñêîé îáëàñòè. Ãîñóäàðñòâåííûå íàãðàäû îò èìåíè Ïðå-

çèäåíòà Ðîññèéñêîé Ôåäåðàöèè Âëàäèìèðà Ïóòèíà

âðó÷èë ãóáåðíàòîð Ìîñêîâñêîé îáëàñòè Áîðèñ Ãðîìîâ.
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By the Order of the RF President of 25 April 2003

• for the achievements in labour and longstanding consci-

entious work, the state prize — the Medal of the Order

«For Services for Motherland, Second Class» — is con-

ferred on chief specialist of the JINR Director Adminis-

tration Viktor Makarovich Kostenko and leading JINR

engineer Yuri Aleksandrovich Tumanov;

• for services in scientific activities the Honorary Title

«Honoured Scientist of the Russian Federation» is con-

ferred on Petr Stepanovich Isaev and Nikolai Maksimil-

ianovich Plakida — Doctors of Physics and Mathemat-

ics, Professors, leading JINR scientists.

The award recipients were congratulated by Governor

of the Moscow Region B. Gromov, Deputy of the State

Duma V. Galchenko, Chief Federal Inspector in the

Moscow Region N. Shuba, leaders of ministries and depart-

ments. The JINR Directorate warmly congratulated the

JINR staff members with the deserved awards.

The awarding procedure was held at the Representative

Centre of the Moscow Region government on 11 June. On

behalf of President of the Russian Federation Vladimir

Putin, Governor of the Moscow Region B. Gromov present-

ed the state prizes.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
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Ìîñêâà, 11 èþíÿ. Ãóáåðíàòîð Ìîñêîâñêîé îáëàñòè

Á. Â. Ãðîìîâ îò èìåíè Ïðåçèäåíòà Ðîññèéñêîé

Ôåäåðàöèè Â. Â. Ïóòèíà âðó÷àåò ãîñóäàðñòâåííûå

íàãðàäû æèòåëÿì Ïîäìîñêîâüÿ, ñðåäè êîòîðûõ áûëè

ïðåäñòàâèòåëè ÎÈßÈ: Â. Ì. Êîñòåíêî, Þ. À. Òóìàíîâ,

Ï. Ñ. Èñàåâ è Í. Ì. Ïëàêèäà

Moscow, 11 June. Governor of the Moscow Region

B. Gromov, on behalf of President of the Russian Federation

V. Putin, is awarding state prizes to Moscow Region citizens,

among them the following JINR representatives:

V. Kostenko, Yu. Tumanov, P. Isaev and N. Plakida



9 ÀÏÐÅËß â ïîñîëüñòâå Ñëîâàöêîé Ðåñïóáëèêè

(ÑÐ) ñîñòîÿëñÿ ïðèåì ïî ñëó÷àþ âèçèòà ïðåäñåäàòåëÿ

ïðàâèòåëüñòâà ÑÐ Ì. Äçóðèíäû â Ðîññèþ.

Ïî ïðèãëàøåíèþ ×ðåçâû÷àéíîãî è Ïîëíîìî÷íîãî

Ïîñëà ÑÐ â Ðîññèè È. Ôóðäèêà íà ïðèåìå ïðèñóòñòâîâà-

ëà ïðåäñòàâèòåëüíàÿ äåëåãàöèÿ ÎÈßÈ âî ãëàâå ñ äèðåê-

òîðîì Èíñòèòóòà àêàäåìèêîì Â. Ã. Êàäûøåâñêèì. Â ñî-

ñòàâ äåëåãàöèè âîøëè À. Í. Ñèñàêÿí, Ì. Ã. Èòêèñ,

Ñ. Í. Äìèòðèåâ, ß. Êëèìàí, Ï. Í. Áîãîëþáîâ.

Ñîñòîÿëàñü áåñåäà Â. Ã. Êàäûøåâñêîãî ñ ãîñïîäè-

íîì Ì. Äçóðèíäîé è ãîñïîäèíîì È. Ôóðäèêîì, âî âðåìÿ

êîòîðîé ðå÷ü øëà î ñîòðóäíè÷åñòâå ó÷åíûõ ÎÈßÈ ñî

ñëîâàöêèìè íàó÷íûìè öåíòðàìè è, â ÷àñòíîñòè, î ñîçäà-

íèè ñèëàìè ËßÐ èì. Ã. Í. Ôëåðîâà öèêëîòðîííîãî êîì-

ïëåêñà äëÿ Ñëîâàêèè.

�

21 àïðåëÿ â Äóáíå íàõîäèëñÿ ïðåäñåäàòåëü SPS-êî-

ìèòåòà ÖÅÐÍ, ìíîãîëåòíèé ðóêîâîäèòåëü êîëëàáîðà-

öèè H1 (DESY) ïðîôåññîð Ëèâåðïóëüñêîãî óíèâåðñèòå-

òà Äæ. Äàéòîí.

Ãîñòü áûë ïðèíÿò â äèðåêöèè ÎÈßÈ, ïîñåòèë Ëàáî-

ðàòîðèþ ôèçèêè ÷àñòèö, ãäå ïðîâåë îáùåèíñòèòóòñêèé

ñåìèíàð. Âèöå-äèðåêòîð ïðîôåññîð À. Í. Ñèñàêÿí, äè-

ðåêòîð ËÔ× ïðîôåññîð Â. Ä. Êåêåëèäçå, çàìåñòèòåëü

äèðåêòîðà ËÔ× Þ. Ê. Ïîòðåáåíèêîâ è äðóãèå ó÷åíûå

îáñóäèëè ñ Äæ. Äàéòîíîì ðÿä âîïðîñîâ ñîòðóäíè÷åñòâà.

�

16–18 èþíÿ äåëåãàöèÿ Îáúåäèíåííîãî èíñòèòóòà

ÿäåðíûõ èññëåäîâàíèé âî ãëàâå ñ âèöå-äèðåêòîðîì ïðî-

ôåññîðîì À. Í. Ñèñàêÿíîì ïîñåòèëà ñ ðàáî÷èì âèçèòîì

Ðåñïóáëèêó Áåëîðóññèþ. Â ñîñòàâå äåëåãàöèè áûëè äè-
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ON 9 APRIL a welcoming reception was held at the

Embassy of the Slovak Republic (SR) in honour of

M. Dzurinda, Head of the SR Government, who paid a visit

to Russia.

At the invitation of J. Furdik, Ambassador Extraordi-

nary and Plenipotentiary of the Slovak Republic to Russia, a

representative delegation from JINR headed by Academi-

cian V. G. Kadyshevsky, the Institute’s Director, was pre-

sent at the reception. Members of the delegation were

A. N. Sissakian, M. G. Itkis, S. N. Dmitriev, J. Kliman,

P. N. Bogoliubov.

V. G. Kadyshevsky had a talk with Mr M. Dzurinda

and Mr J. Furdik, during which issues of cooperation be-

tween JINR scientists and Slovak scientific centres were

discussed, including the creation of a cyclotron complex for

Slovakia by the forces of the Flerov Laboratory of Nuclear

Reactions.

�

On 21 April, Professor of Liverpool University

J. Dainton, Chairman of the CERN SPS Committee, a lead-

er of the H1 collaboration (DESY) over many years, was on

a visit to Dubna.

The guest was received at the JINR Directorate and vis-

ited the Laboratory of Particle Physics, where he held an

all-Institute seminar. Vice-Director Professor A. N. Sis-

sakian, LPP Director Professor V. D. Kekelidze, LPP

Deputy Director Yu. K. Potrebenikov and other scientists

discussed with J. Dainton a number of cooperation issues.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 6 èþíÿ. Ðóêîâîäèòåëü ïðîåêòà

È. Í. Ìåøêîâ (ñëåâà) çíàêîìèò

÷ëåíîâ Ó÷åíîãî ñîâåòà ÎÈßÈ

Ã. âàí Ìèääåëêîïà (Íèäåðëàíäû),

Ð. Ñîñíîâñêîãî è À. Áóäçàíîâñêîãî

(Ïîëüøà) ñ õîäîì ðàáîò ïî

ñîîðóæåíèþ íàêîïèòåëÿ ïîçèòðîíîâ

LEPTA

Dubna, 6 June. Project Leader

I. Meshkov (left) is talking to Members

of the JINR Scientific Council

G. Van Middelkoop (the Netherlands),

R. Sosnowski and A. Budzanowski

(Poland) about the status of activities

on the development of the LEPTA

positron storage facility



ðåêòîð ËÍÔ èì. È. Ì. Ôðàíêà À. Â. Áåëóøêèí, ñîâåò-

íèê äèðåêöèè Í. À. Ðóñàêîâè÷, ïîìîùíèê äèðåêòîðà

ÎÈßÈ ïî ýêîíîìè÷åñêèì âîïðîñàì Â. Â. Êàòðàñåâ, íà-

÷àëüíèê ÎÐÐÈ Å. À. Êðàñàâèí.

Ïðåäñòàâèòåëè ÎÈßÈ ó÷àñòâîâàëè â çàñåäàíèè êî-

îðäèíàöèîííîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó, êîòîðûé

ðàññìîòðåë îêîëî 30 ïðåäëîæåíèé îò íàó÷íûõ öåíòðîâ

Áåëîðóññèè è ëàáîðàòîðèé ÎÈßÈ ïî ôèíàíñèðîâàíèþ

ñîâìåñòíûõ ïðîãðàìì. Äåëåãàöèÿ ïîñåòèëà Ãîñóäàð-

ñòâåííûé êîìèòåò ïî íàóêå è òåõíèêå (ÃÊÍÒ), Íàöèî-

íàëüíóþ àêàäåìèþ íàóê, Áåëîðóññêèé ãîñóíèâåðñèòåò è

äðóãèå íàó÷íûå öåíòðû.

Â õîäå âñòðå÷ ñ ïðåäñåäàòåëåì ÃÊÍÒ Áåëîðóññèè

À. Ì. Ðóñåöêèì, âèöå-ïðåçèäåíòàìè ÍÀÍ Áåëîðóññèè

À. È. Ëåñíèêîâè÷åì, äèðåêòîðîì Èíñòèòóòà ìåõàíèêè

ìåòàëëîïîëèìåðíûõ ñèñòåì ÷ëåíîì-êîððåñïîíäåíòîì

ÍÀÍ Áåëîðóññèè Þ. Ì. Ïëåñêà÷åâñêèì, ðåêòîðîì ÁÃÓ

À. Â. Êîçóëèíûì, ïðîðåêòîðîì Ñ. Ê. Ðàõìàíîâûì, äåêà-

íîì ôèçè÷åñêîãî ôàêóëüòåòà Â. Ì. Àíèùèêîì, äèðåêòî-

ðàìè íàó÷íî-èññëåäîâàòåëüñêèõ èíñòèòóòîâ Í. Ñ. Êàçà-

êîì, Í. Ì. Øóìåéêî, Î. À. Èâàøêåâè÷åì, Ñ. Å. ×èãðè-

íîâûì è äð. áûë îáñóæäåí øèðîêèé êðóã âîïðîñîâ

ó÷àñòèÿ áåëîðóññêèõ íàó÷íûõ è îáðàçîâàòåëüíûõ öåí-

òðîâ â äåÿòåëüíîñòè ÎÈßÈ.

Ñîñòîÿëàñü âñòðå÷à ñ ïðåäñåäàòåëåì Êîìèòåòà ïîë-

íîìî÷íûõ ïðåäñòàâèòåëåé ãîñóäàðñòâ — ÷ëåíîâ ÎÈßÈ,

çàìåñòèòåëåì ïðåäñåäàòåëÿ ÃÊÍÒ Â. È. Íåäèëüêî.

�

23 èþíÿ â äèðåêöèè ÎÈßÈ ïðîøëà âñòðå÷à âèöå-

äèðåêòîðà Èíñòèòóòà ïðîôåññîðà À. Í. Ñèñàêÿíà ñ âè-

öå-ïðåçèäåíòîì ÀÍ Ðåñïóáëèêè Êîðåè ïðîôåññîðîì

Ñåóëüñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà Äîíã Ïèë Ìè-

íîì. Âî âñòðå÷å ó÷àñòâîâàë ñîòðóäíèê Ëàáîðàòîðèè òå-

îðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà Í. È. Êî÷å-

ëåâ.

Áûëè îáñóæäåíû ïëàíû äàëüíåéøåãî ñîòðóäíè÷å-

ñòâà ìåæäó ÎÈßÈ è íàó÷íûìè öåíòðàìè Ðåñïóáëèêè

Êîðåè, ñîãëàñíî êîòîðûì ïðåäóñìàòðèâàåòñÿ âçàèìî-

äåéñòâèå ïî öåëîìó ðÿäó âîïðîñîâ: íàó÷íûå è ñòóäåí÷å-

ñêèå îáìåíû, ñîâìåñòíûå èññëåäîâàíèÿ, ñîçäàíèå îáú-

åäèíåííûõ íàó÷íûõ ãðóïï.
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�

On 16–18 June, a delegation from the Joint Institute for

Nuclear Research headed by Vice-Director Professor

A. N. Sissakian was on a working visit to the Republic of

Belarus. The delegation included FLNP Director

A. V. Belushkin, Advisor to the Directorate N. A. Rus-

sakovich, JINR Assistant Director for Economic Issues

V. V. Katrasev, Head of the DRRR E. A. Krasavin.

The JINR representatives took part in the plenary ses-

sions of the Ñoordination Ñommittee on Collaboration,

which considered about 30 proposals from scientific centres

of Belarus and JINR Laboratories on financing joint pro-

grammes. The delegation visited the State Committee on

Science and Technology (SCST), National Academy of Sci-

ences, Belarussian State University and other scientific cen-

tres.

In the course of meetings with Chairman of the SCST of

Belarus A. M. Rusetsky, Vice-Presidents of the Belarussian

NAS A. I. Lesnikovich, Director of the Institute of Mechan-

ics of Metal-Polymer Systems Corresponding Member of

the Belarussian NAS Yu. M. Pleskachevsky, Rector of the

BSU A. V. Kozulin, Pro-rector S. K. Rakhmanov, Dean of

the Physics Department V. M. Anischik, Directors of scien-

tific research institutes N. S. Kazak, N. M. Shumeiko,

O. A. Ivashkevich, S. E. Chigrinov and others, a wide range

of issues of participation of Belarussian scientific and edu-

cational centres in JINR’s activities were discussed.

A meeting took place with Chairman of the Committee

of the Plenipotentiaries of the JINR Member States, Deputy

Chairman of the SCST V. I. Nedilko.

�

On 23 June, Professor A. N. Sissakian, Vice-Director

of the Institute, had a meeting at the JINR Directorate with

Vice-President of the AS of the Republic of Korea, Profes-

sor of Seoul National University Dong-Pil Min. Participat-

ing in the meeting was N. I. Kochelev, a researcher from the

Bogoliubov Laboratory of Theoretical Physics.

Plans of continued collaboration between JINR and

scientific centres of the Republic of Korea were discussed,

according to which cooperation on a number of issues is en-

visaged: scientific and students’ exchange, joint investiga-

tions, creation of joint scientific groups.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION



Äèðåêòîð Ëàáîðàòîðèè
ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà

À. Ã. ÎËÜØÅÂÑÊÈÉ

Àëåêñàíäð Ãðèãîðüåâè÷ Îëüøåâ-

ñêèé — äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ

íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:
26 ñåíòÿáðÿ 1955 ã., Õìåëüíèöêàÿ îáë.

Îáðàçîâàíèå:
1975–1979 Ìîñêîâñêèé ãîñóäàðñòâåííûé

óíèâåðñèòåò, ôèçè÷åñêèé ôàêóëüòåò

1988 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ

íàóê («Èçìåðåíèå ýëåêòðè÷åñêîé è

ìàãíèòíîé ïîëÿðèçóåìîñòåé çàðÿ-

æåííîãî ïèîíà â ðåàêöèè ðàäèàöè-

îííîãî ðàññåÿíèÿ ïèîíîâ íà ÿäðàõ

ïðè ìàëûõ ïåðåäà÷àõ»)

2003 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê

(«Ïðîâåðêà ñòàíäàðòíîé òåîðèè

ýëåêòðîñëàáûõ âçàèìîäåéñòâèé â

ýêñïåðèìåíòå ÄÅËÔÈ íà ËÝÏ»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1979–1982 Ñòàæåð-èññëåäîâàòåëü Ëàáîðàòîðèè ÿäåðíûõ

ïðîáëåì ÎÈßÈ

1982–1987 Èíæåíåð ËßÏ

1987–1991 Íàó÷íûé ñîòðóäíèê ËßÏ

1991–1995 Ñòàðøèé íàó÷íûé ñîòðóäíèê ËßÏ

1995–2003 Âåäóùèé íàó÷íûé ñîòðóäíèê ËßÏ

Íàó÷íûå èíòåðåñû:

Ôèçèêà àäðîíîâ, ñòàíäàðòíàÿ ìîäåëü, ôèçèêà íåéòðèíî

Íàó÷íûå òðóäû:

Àâòîð è ñîàâòîð áîëåå 300 íàó÷íûõ ðàáîò.
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A. G. OLÑHEVSKI
Director of the Dzhelepov Laboratory

of Nuclear Problems

Aleksandr Grigorievich Olchevski, Doctor of

Science (Phys. and Math.)

Born:
26 September 1955 in the Khmelnitsk Region

Education:
1975–1979 Moscow State University,

Department of Physics

1988 Candidate of Science (Phys. and Math.)

(«Measurement of the Electric and

Magnetic Polarizabilities of the

Charged Pion in Reactions of Radiative

Scattering of Pions from Nuclei at

Small Transfer»)

2003 Doctor of Science (Phys. and Math.)

(«Test of the Standard Theory of

Electroweak Interactions in the

DELPHI Experiment at LEP»)

Professional carrier:

1979–1982 Probation Researcher, Laboratory of Nuclear Prob-

lems (LNP), JINR

1982–1987 Engineer, LNP, JINR

1987–1991 Researcher, LNP, JINR

1991–1995 Senior Researcher, LNP, JINR

1995–2003 Leading Researcher, LNP, JINR

Research interests:

Hadron physics, Standard Model, neutrino physics

Publications:

Author and co-author of over 300 papers.

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Ñ 4 ÏÎ 28 ÀÏÐÅËß â Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëî 7-å ðàáî÷åå ñî-

âåùàíèå «Òåîðèÿ íóêëåàöèè è åå ïðèìåíåíèÿ». Òåìà-

òèêà ýòîãî ñîâåùàíèÿ, êàê è òåõ, ÷òî ïðîõîäèëè â Äóáíå

â 1997–2002 ãã., áûëà ïîñâÿùåíà òåîðåòè÷åñêèì è ýêñ-

ïåðèìåíòàëüíûì èññëåäîâàíèÿì ôàçîâûõ ïåðåõîäîâ

ïåðâîãî ïîðÿäêà â ðàçëè÷íûõ ôèçè÷åñêèõ ñèñòåìàõ. Ïî-

ìèìî îáçîðíûõ äîêëàäîâ è îðèãèíàëüíûõ ñîîáùåíèé

çíà÷èòåëüíîå âðåìÿ áûëî îòâåäåíî ðàáîòå ïî ñîâìåñò-

íûì ïðîåêòàì â èññëåäîâàòåëüñêèõ ãðóïïàõ, ñëîæèâ-

øèõñÿ â ïðîöåññå ïðîâåäåíèÿ ïðåäûäóùèõ ñîâåùàíèé.

Â ýòîì ãîäó â ðàáîòå ñîâåùàíèÿ ó÷àñòâîâàëî îêîëî

50 ôèçèêîâ èç ñòðàí-ó÷àñòíèö ÎÈßÈ (Êàçàõñòàí, Ðîñ-

ñèÿ, Óêðàèíà), à òàêæå èç Ãåðìàíèè, ÑØÀ è Ýñòîíèè.

Ñîâåùàíèå ïðîâîäèëîñü ïðè ôèíàíñîâîé ïîääåðæ-

êå ÞÍÅÑÊÎ (ROSTE, Âåíåöèÿ), ïðîãðàììû «Ãåéçåí-

áåðã–Ëàíäàó» è Îáùåñòâà àêàäåìè÷åñêèõ îáìåíîâ

(DAAD) Ãåðìàíèè.

�

12-é Ìåæäóíàðîäíûé êîëëîêâèóì «Êâàíòîâûå

ãðóïïû è èíòåãðèðóåìûå ñèñòåìû» ïðîõîäèë ñ 12 ïî
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THE 7TH RESEARCH workshop «Nucleation Theory

and Applications» was held at the Bogoliubov Laboratory

of Theoretical Physics on 4–28 April. The workshop, like

the six previous ones held at the Laboratory in 1997–2002,

was devoted to theoretical and experimental investigations

of first-order phase transformations in various physical sys-

tems. Apart from the review talks and original reports, much

consideration was given to the work on joint projects in re-

search groups formed during the previous meetings.

This year, about 50 physicists from the JINR Member

States (Kazakhstan, Russia, Ukraine), Estonia, Germany

and the USA participated in the workshop.

The workshop was supported by the UNESCO

(ROSTE), the Heisenberg–Landau programme, and DAAD

(Germany).

�

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS

Àëóøòà (Óêðàèíà), 1 èþíÿ.

Ó÷àñòíèêè ìåæäóíàðîäíîãî

ðàáî÷åãî ñîâåùàíèÿ

«Ôèçèêà î÷åíü áîëüøèõ

ìíîæåñòâåííîñòåé»

Alushta (Ukraine), 1 June.

Participants of the international

workshop «Very High

Multiplicities Physics»



14 èþíÿ â ×åøñêîì òåõíè÷åñêîì óíèâåðñèòåòå (Ïðàãà,

×åõèÿ). Îí áûë îðãàíèçîâàí Äîïëåðîâñêèì èíñòèòóòîì

ìàòåìàòè÷åñêîé ôèçèêè, ×åøñêèì òåõíè÷åñêèì óíè-

âåðñèòåòîì è Ëàáîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè

èì. Í. Í. Áîãîëþáîâà. Â êîëëîêâèóìå ïðèíÿëè ó÷àñòèå

îêîëî 50 ó÷åíûõ èç Âåëèêîáðèòàíèè, Âåíãðèè, Ãåðìà-

íèè, Èòàëèè, Ïîëüøè, Ðîññèè, Ñëîâàêèè, ÑØÀ, Òóð-

öèè, Óêðàèíû, Ôðàíöèè, ×åõèè è Ýñòîíèè. Ýòîò êîëëî-

êâèóì, ðåãóëÿðíî ïðîâîäèìûé â Ïðàãå, äàåò õîðîøóþ

âîçìîæíîñòü äëÿ óïðî÷åíèÿ êîíòàêòîâ ó÷åíûõ Çàïàäà è

Âîñòîêà.

Ïðîãðàììà êîëëîêâèóìà âêëþ÷àëà îáçîðíûå äî-

êëàäû è îðèãèíàëüíûå ñîîáùåíèÿ ïî ñëåäóþùèì âî-

ïðîñàì: èíòåãðèðóåìûå ñèñòåìû, êâàíòîâûå ãðóïïû,

ïðåäñòàâëåíèÿ êâàíòîâûõ ãðóïï è ÿíãèàíû, äèôôåðåí-

öèàëüíàÿ ãåîìåòðèÿ íà êâàíòîâûõ ãðóïïàõ, èíòåãðèðóå-

ìîñòü è ðàçðåøèìîñòü, àíòèëèíåéíûå ñèììåòðèè è

ïñåâäîýìèòîâû ãàìèëüòîíèàíû.

Êîëëîêâèóì ïðîõîäèë â ðàìêàõ ïðîãðàììû «Áëî-

õèíöåâ–Âîòðóáà». Ìàòåðèàëû êîëëîêâèóìà, êàê è â

ïðåäûäóùèå ãîäû, áóäóò îïóáëèêîâàíû â «×åøñêîì ôè-

çè÷åñêîì æóðíàëå».

�

Ñ 14 ïî 21 èþíÿ â Äóáíå ïðîõîäèëà II Ìåæäóíàðîä-

íàÿ øêîëà-ñåìèíàð «Âû÷èñëåíèÿ äëÿ ñîâðåìåííûõ è

áóäóùèõ êîëëàéäåðîâ», îðãàíèçîâàííàÿ ñîâìåñòíî Ëà-

áîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáî-

âà è Ëàáîðàòîðèåé ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïî-

âà. Îíà ïðîâîäèëàñü â ðàìêàõ ïðîåêòà Äóáíåíñêîé ìå-

æäóíàðîäíîé øêîëû ïî ñîâðåìåííîé òåîðåòè÷åñêîé

ôèçèêå (DIAS-TH), êîòîðàÿ ñòàðòîâàëà â ÎÈßÈ â ýòîì

ãîäó.

Òåìàòèêà øêîëû âêëþ÷àëà â ñåáÿ âû÷èñëåíèÿ â

ðàìêàõ ñòàíäàðòíîé ìîäåëè äëÿ ýêñïåðèìåíòîâ íà pp-,

ep- è ee-êîëëàéäåðàõ, âûñîêîòî÷íûå íèçêîýíåðãåòè÷å-

ñêèå âû÷èñëåíèÿ ïàðàìåòðîâ ��, ��, g-2, ìåòîäû ìíî-

ãîïåòëåâûõ âû÷èñëåíèé, êîìïüþòåðíûå êîäû è ò. ä. Öå-

ëüþ øêîëû áûëî ñîáðàòü ñïåöèàëèñòîâ â îáëàñòè àêòó-

àëüíûõ âû÷èñëåíèé, îñóùåñòâëÿþùèõ òåîðåòè÷åñêóþ

ïîääåðæêó ñîâðåìåííûõ ýêñïåðèìåíòîâ íà óñêîðèòå-

ëÿõ, à òàêæå îáó÷èòü ýòîìó ñëîæíîìó ðåìåñëó ïîäðàñòà-

þùóþ ìîëîäåæü. Ïîýòîìó íà øêîëå áûëè ïðî÷èòàíû

òðè öèêëà ëåêöèé (G. Passarino, A. Ãðîçèí è S. Groote), à

òàêæå ïðåäñòàâëåíû ìíîãî÷èñëåííûå îðèãèíàëüíûå

äîêëàäû. Â ðåæèìå ðåàëüíîãî âðåìåíè áûëà îñóùå-

ñòâëåíà äåìîíñòðàöèÿ ðàáîòû ñèñòåìû îäíîïåòëåâûõ

âû÷èñëåíèé ðåàëèñòè÷åñêèõ ïðîöåññîâ â ðàìêàõ ñòàí-
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The 12th international colloquium «Quantum Groups

and Integrable Systems» was held on 12–14 June at the

Czech Technical University, Prague, Czech Republic. It was

organized by the Doppler Institute of Mathematical Physics,

the Czech Technical University, and JINR’s Bogoliubov

Laboratory of Theoretical Physics. About 60 scientists from

the Czech Republic, Estonia, France, Germany, Hungary,

Italy, Poland, Russia, Slovakia, Turkey, UK, Ukraine, and

the USA participated in the colloquium. This colloquium

gave a good opportunity for contacts between the scientists

from Eastern and Western countries. The colloquium pro-

gramme included plenary talks and original reports on the

following topics: integrable systems, quantum groups, rep-

resentations of quantum groups and Yangians, differential

geometry on quantum groups, integrability and solvability,

antilinear symmetries and pseudohermitian Hamiltonians.

The participants from JINR were supported by the

Blokhintsev–Votruba programme. As usual, the proceed-

ings of the colloquium will be published in the «Czech Jour-

nal of Physics».

�

The 2nd international school-workshop «Calculations

for Modern and Future Colliders», jointly organized by

the Bogoliubov Laboratory of Theoretical Physics and the

Dzhelepov Laboratory of Nuclear Problems, took place in

Dubna from 14 to 21 June. The school was organized in the

framework of the Dubna International Advanced School of

Theoretical Physics (DIAS-TH) project which has been

started at JINR this year.

The topics of the school involved calculations for ex-

periments at pp, ep and ee colliders in the framework of the

Standard Model, high-precision calculation of ��, ��, g-2

parameters, methods of multiloop calculations, computer

codes, etc. The aim of the school was to join experts in the

field of present-day calculations, accomplishing theoretical

support for modern accelerator experiments, as well as to

teach this sophisticated profession to the growing young.

That is why three lecture courses (G. Passarino, A. Grozin,

S. Groote) as well as numerous original talks were delivered

at the school. The on-line demonstration of the work of the

system of one-loop analytic calculations in the framework

of the Standard Model (SANC) presented by the DLNP

group was shown.

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



äàðòíîé ìîäåëè — SANC, ïðåäñòàâëåííàÿ ãðóïïîé

ËßÏ ÎÈßÈ.

Øêîëà ïðîõîäèëà ïðè ôèíàíñîâîé ïîääåðæêå Ôå-

äåðàëüíîãî ìèíèñòåðñòâà íàóêè è îáðàçîâàíèÿ Ãåðìà-

íèè (BMBF) è ïðîãðàììû ïîääåðæêè ñîòðóäíè÷åñòâà

ìåæäó ÎÈßÈ è óíèâåðñèòåòàìè Ãåðìàíèè (ïðîãðàììà

«Ãåéçåíáåðã–Ëàíäàó»). Ó÷àñòíèêè èç Ðîññèè, Ãåðìà-

íèè, Èòàëèè, ßïîíèè, Áåëîðóññèè è Ïîëüøè, à òàêæå

÷ëåíû ðîññèéñêîé íàó÷íîé äèàñïîðû èç-çà ðóáåæà ïðî-

âåëè âðåìÿ â èíòåíñèâíûõ íàó÷íûõ äèñêóññèÿõ, à ñòó-

äåíòû èç ÎÈßÈ, Ðîññèè, Ãåðìàíèè è Áåëîðóññèè ïîëó-

÷èëè âîçìîæíîñòü óçíàòü î òåõíèêå ñîâðåìåííûõ âû÷è-

ñëåíèé èç ïåðâûõ ðóê.

Øêîëà ÿâèëàñü óæå âòîðîé èç ýòîé ñåðèè è ïðîõîäè-

ëà â ïðîìåæóòêå ìåæäó èçâåñòíûìè ìåæäóíàðîäíûìè

ñîâåùàíèÿìè «RADCOR» ñ àíàëîãè÷íîé òåìàòèêîé.

Ñîïðåäñåäàòåëè îðãêîìèòåòà øêîëû
Ä. Áàðäèí, Ä. Êàçàêîâ

�

Ñ 17 ïî 21 èþíÿ â Öåíòðå ìåæäóíàðîäíîé òîðãîâëè

(ÖÌÒ) íà Êðàñíîé Ïðåñíå ïðîõîäèëà VIII Ìåæäóíàðîä-

íàÿ êîíôåðåíöèÿ ïî ÿäåðíîé ôèçèêå «ßäðî-ÿäåðíûå

ñòîëêíîâåíèÿ – 2003» (NN-Collisions-2003).

«NN-Collisions-2003» — îäèí èç êðóïíûõ íàó÷íûõ

ôîðóìîâ ôèçè÷åñêîé íàóêè, ïðîâîäèìûõ ðàç â òðè ãîäà

â ñòîëèöàõ ìèðà ñ ó÷àñòèåì áîëåå 250 âåäóùèõ ó÷åíûõ

è îðãàíèçàòîðîâ íàóêè. Â Ðîññèè è ÑÑÑÐ ýòà êîíôåðåí-

öèÿ ïðîâîäèëàñü âïåðâûå.

Ðåøåíèå î ïðîâåäåíèè êîíôåðåíöèè â Ìîñêâå (â

êîíêóðñå ó÷àñòâîâàëè Òîêèî, Ñàí-Ïàóëó è Ïðàãà), ïðè-

íÿòîå Ñîâåòîì ìåæäóíàðîäíûõ ýêñïåðòîâ â Ñòðàñáóðãå

â 2000 ã., áûëî ìîòèâèðîâàíî ðàçâèòèåì ÿäåðíîé ôèçè-

êè è, â ÷àñòíîñòè, ôèçèêè òÿæåëûõ èîíîâ â Ðîññèè.

Ïðîâåäåíèå êîíôåðåíöèè áûëî ïîðó÷åíî Îáúåäè-

íåííîìó èíñòèòóòó ÿäåðíûõ èññëåäîâàíèé, êîòîðûé âå-

äåò øèðîêîå ñîòðóäíè÷åñòâî ñî âñåìè èçâåñòíûìè ìè-

ðîâûìè öåíòðàìè ÿäåðíîé ôèçèêè.

Â êîíôåðåíöèè ïðèíÿëè ó÷àñòèå âåäóùèå ó÷åíûå

èç 33 ñòðàí, ïðåäñòàâëÿþùèå âñå êðóïíûå íàó÷íûå öåí-

òðû ìèðà, ðàáîòàþùèå â ýòîé îáëàñòè ÿäåðíîé ôèçèêè,

à òàêæå ðóêîâîäèòåëè Ðîññèéñêîé àêàäåìèè íàóê, ìèíè-

ñòåðñòâ è ó÷ðåæäåíèé, ñâÿçàííûõ ñ îðãàíèçàöèåé è ðàç-

âèòèåì íàó÷íûõ èññëåäîâàíèé â îáëàñòè ÿäåðíîé ôèçè-

êè è òåõíèêè.
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The school was sponsored by the German Federal Min-

istry of Education and Research (BMBF) and the pro-

gramme of support of cooperation between JINR and Ger-

man universities (Heisenberg–Landau programme). Partici-

pants from Russia, Germany, Italy, Poland, Japan and

Belarus, as well as Russian scientific Diaspora from abroad

enriched the workshop with intensive scientific discussions,

and students from JINR, Russia, Germany and Italy had a

possibility to learn about the modern calculation technique

at first hand.

The present workshop was the second of this series and

was held in between the famous international conferences

«RADCOR» with a similar subject.

D. Bardin, D. Kazakov,
co-chairmen of the organizing committee

�

The VIII international conference on nuclear physics

«Nucleus–Nucleus Collisions – 2003» (NN2003) took

place on 17–21 June in the World Trade Centre (Moscow) at

Krasnaya Presnia.

«NN2003» is one of the biggest scientific forums of the

physics science held once every three years in the world

capitals. More than 250 leading scientists and scientific or-

ganizers usually participate in it. Russia hosted this confer-

ence for the first time.

The decision to hold the conference in Moscow (such

cities as Tokyo, São Paulo and Prague were among the can-

didates) was taken by the Council of International Experts

in Strasbourg in 2000 and was motivated by the rapid devel-

opment of nuclear physics in Russia, heavy ion physics, in

particular.

The Joint Institute for Nuclear Research, which closely

cooperates with all known world centres working in the

filed of nuclear physics, was assigned to hold the confer-

ence.

Leading scientists from 33 countries, representing all

big scientific nuclear centres in this field of nuclear physics,

and heads of the Russian Academy of Sciences, of min-

istries and institutions which organize and develop scientif-

ic research in nuclear physics and technology took part in

the conference.

JINR Director Academician V. Kadyshevsky and Sci-

entific Leader of the Flerov Laboratory of Nuclear Reac-
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Ìîñêâà, 17–21 èþíÿ.

VIII Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ

ïî ÿäåðíîé ôèçèêå «ßäðî-ÿäåðíûå ñòîëêíîâåíèÿ»

Moscow, 17–21 June.

VIII international conference on nuclear physics

«Nucleus–Nucleus Collisions – 2003» (NN2003)
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Íà îòêðûòèè êîíôåðåíöèè âûñòóïèëè äèðåêòîð

ÎÈßÈ àêàäåìèê Â. Ã. Êàäûøåâñêèé è íàó÷íûé ðóêî-

âîäèòåëü ËßÐ èì. Ã. Í. Ôëåðîâà àêàäåìèê Þ. Ö. Îãà-

íåñÿí.

Íà çàñåäàíèÿõ áûëè ïðåäñòàâëåíû ðåçóëüòàòû, ïî-

ëó÷åííûå â òå÷åíèå ïîñëåäíèõ ëåò íà êðóïíûõ óñêîðè-

òåëüíûõ êîìïëåêñàõ ÑØÀ, ßïîíèè, Ôðàíöèè, Ãåðìà-

íèè, Èòàëèè, Ðîññèè è äð. Îíè îõâàòûâàþò øèðîêóþ

îáëàñòü ïðîáëåì ñîâðåìåííîé ôèçèêè: íîâîå ñîñòîÿíèå

ìàòåðèè — ò. í. êâàðê-ãëþîííàÿ ïëàçìà, íåîáû÷íûå

ñòðóêòóðû «ýêçîòè÷åñêèõ» ÿäåð âáëèçè ïðåäåëà èõ ñó-

ùåñòâîâàíèÿ, ñèíòåç è ñâîéñòâà ñâåðõòÿæåëûõ ýëåìåí-

òîâ â íîâûõ «îñòðîâàõ ñòàáèëüíîñòè», ïðîáëåìû ÿäåð-

íîé àñòðîôèçèêè è äð. Îòäåëüíî îáñóæäàëèñü ïðîåêòû

âíîâü ñîçäàâàåìûõ êðóïíûõ óñêîðèòåëüíûõ êîìïëåê-

ñîâ â ÑØÀ, Åâðîïå, ßïîíèè.

Äëÿ æóðíàëèñòîâ èç öåíòðàëüíîé ïðåññû è íàó÷-

íûõ èçäàíèé áûëà îðãàíèçîâàíà âñòðå÷à ñ âåäóùèìè

ó÷åíûìè, ó÷àñòíèêàìè êîíôåðåíöèè.

�

Ñ 20 ïî 22 èþíÿ íà òóðèñòè÷åñêîé áàçå «Ëèïíÿ»

ïðîøëà î÷åðåäíàÿ Ëåòíÿÿ íàó÷íàÿ øêîëà ìîëîäûõ

ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ. Ýòà øêîëà ñòàëà ñåäü-

ìîé èç ñåðèè øêîë, ïðîâîäèìûõ Îáúåäèíåíèåì ìîëî-

äûõ ó÷åíûõ è ñïåöèàëèñòîâ Îáúåäèíåííîãî èíñòèòóòà

ÿäåðíûõ èññëåäîâàíèé.

Òðàäèöèîííî íàó÷íàÿ ïðîãðàììà âêëþ÷àåò â ñåáÿ

ëåêöèè âåäóùèõ ó÷åíûõ ÎÈßÈ è äðóãèõ íàó÷íûõ öåí-

òðîâ è âûñøèõ ó÷åáíûõ çàâåäåíèé Ðîññèè. Â ýòîì ãîäó

ëåòíÿÿ øêîëà áûëà ïîñâÿùåíà âîïðîñàì òåîðåòè÷åñêîé

ôèçèêè. Ó÷àñòíèêè ïðîñëóøàëè ëåêöèè ïî òåîðèè ïîëÿ,

ñîâðåìåííîé ôèçèêå ýëåìåíòàðíûõ ÷àñòèö, ñóïåðñèì-

ìåòðèè è åå ïðèëîæåíèÿì ê ôèçèêå âûñîêèõ ýíåðãèé,

ïåðòóðáàòèâíîé è íåïåðòóðáàòèâíîé êâàíòîâîé õðîìî-

äèíàìèêå, èçáðàííûì âîïðîñàì ÿäåðíîé ôèçèêè è êîñ-

ìîëîãèè.

Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ
íåéòðîíîâ ñ ÿäðàìè «ISINN-11»

Ñ 28 ïî 31 ìàÿ â Äóáíå ïðîâîäèëñÿ î÷åðåäíîé åæå-

ãîäíûé Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ

íåéòðîíîâ ñ ÿäðàìè «ISINN-11». Ýòî áûëà îäèííàäöà-

òàÿ âñòðå÷à ó÷åíûõ, ðàáîòàþùèõ â ðàçëè÷íûõ îáëàñòÿõ

íåéòðîííîé ôèçèêè: çàíèìàþùèõñÿ âîïðîñàìè ôóíäà-

ìåíòàëüíûõ âçàèìîäåéñòâèé è ñâîéñòâ íåéòðîíà, èññëå-
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tions Academician Yu. Oganessian spoke at the opening of

the conference.

Results obtained within the past few years at the biggest

accelerator complexes of the USA, Japan, France, Germany,

Italy, Russia and other countries were presented at the con-

ference sessions. They covered a wide range of modern

physics problems: a new matter state — the so-called quark-

gluon plasma, unusual structures of «exotic» nuclei near the

limits of their existence, synthesis of superheavy nuclei and

their properties in the new «islands of stability», problems

of nuclear astrophysics, etc. Projects on the newly created

accelerator complexes in the USA, Europe and Japan were

discussed at separate sessions.

A meeting with leading scientists and the conference

participants was organized for journalists from central mass

media and scientific press.

�

A regular Summer Scientific School of Young Scien-

tists and Specialists of JINR was held at the «Lipnya»

tourist centre on 20–22 June. It was the seventh in the series

of schools held by the Joint Institute for Nuclear Research.

Traditionally, the scientific programme included lec-

tures by leading scientists from JINR and other research

centres and higher education institutions of Russia. This

year, the school tackled aspects of theoretical physics. The

school participants listened to lectures on field theory, mod-

ern elementary particle physics, supersymmetry and its ap-

plication in high energy physics, perturbation and non-per-

turbation quantum chromodynamics, selected themes in nu-

clear physics and cosmology.

International Seminar on Interaction of Neutrons
with Nuclei (ISINN-11)

The regular annual International Seminar on Interac-

tion of Neutrons with Nuclei (ISINN-11) was held in Dubna

on 28–31 May. It was the 11th meeting of scientists engaged

in research work in various fields of neutron physics: those

who study the fundamental interactions and the neutron

properties, who investigate the structure of highly excited

states of nuclei formed after neutron capture, who study in

the field of ultracold neutron physics.

Remaining true to the main subject matter, the seminar,

however, is developing; the range of scientific research rep-
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Äóáíà, 28–31 ìàÿ. Ìåæäóíàðîäíûé ñåìèíàð

ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-11)

Dubna, 28–31 May. International Seminar

on Interaction of Neutrons with Nuclei (ISINN-11)



äóþùèõ ñòðóêòóðó âûñîêîâîçáóæäåííûõ ñîñòîÿíèé

ÿäåð, âîçíèêàþùèõ ïîñëå çàõâàòà íåéòðîíà, ðàáîòàþ-

ùèõ â îáëàñòè ôèçèêè óëüòðàõîëîäíûõ íåéòðîíîâ.

Ñîõðàíÿÿ âåðíîñòü îñíîâíîé òåìàòèêå, ñåìèíàð,

òåì íå ìåíåå, ðàçâèâàåòñÿ, ðàñøèðÿåòñÿ êðóã íàó÷íûõ

èññëåäîâàíèé, ïðåäñòàâëåííûõ â ïðîãðàììå. Òàê, íå-

ñêîëüêî ëåò íàçàä â ïðîãðàììó áûëè âêëþ÷åíû èññëåäî-

âàíèÿ â îáëàñòè íåéòðîííîãî àêòèâàöèîííîãî àíàëèçà,

êîòîðûå àêòèâíî ïðîâîäÿòñÿ âî ìíîãèõ ìèðîâûõ öåí-

òðàõ äëÿ ýêîëîãè÷åñêîãî ìîíèòîðèíãà, ìàòåðèàëîâåäå-

íèÿ. Â ÎÈßÈ òàêèå èññëåäîâàíèÿ ïðîâîäÿòñÿ íà óñòà-

íîâêå ìèðîâîãî êëàññà ÐÅÃÀÒÀ.

Ïîñëå ïðîøëîãîäíåãî þáèëåéíîãî «ISINN-10», ñî-

áðàâøåãî ðåêîðäíîå ÷èñëî ó÷àñòíèêîâ, ó íàñ, îðãàíèçà-

òîðîâ, áûëè îïàñåíèÿ, ÷òî â ýòîì ãîäó íå ñîáåðåòñÿ äî-

ñòàòî÷íî àâòîðèòåòíàÿ àóäèòîðèÿ. Îäíàêî, íåñìîòðÿ íà

îòñóòñòâèå òðàäèöèîííûõ èñòî÷íèêîâ âíåøíåãî ôèíàí-

ñèðîâàíèÿ, êîòîðûå ïîçâîëÿëè îðãêîìèòåòó îñóùå-

ñòâëÿòü ïðîãðàììó ïîääåðæêè ó÷àñòèÿ ðîññèéñêèõ ó÷å-

íûõ â íàøåì ñîâåùàíèè, íà íåì âåñüìà ïîëíî áûëè

ïðåäñòàâëåíû ÿäåðíûå öåíòðû Áåëîðóññèè, Áîëãàðèè,

Ïîëüøè, Ðîññèè, Ðóìûíèè, Ñëîâàêèè, Óêðàèíû, ×åõèè,

à òàêæå Âåëèêîáðèòàíèè, Ãåðìàíèè, ÑØÀ, Ôðàíöèè è

Øâåéöàðèè.

Ïîñêîëüêó «ISINN» — ñåìèíàð åæåãîäíûé, áûâàåò
òðóäíî ñîáðàòü â ïðîãðàììó ïåðâîêëàññíûå äîêëàäû ïî
âñåì íàïðàâëåíèÿì. Îáû÷íî òà èëè èíàÿ òåìàòèêà áûâà-
åò ëó÷øå ïðåäñòàâëåíà â ýòîì ãîäó, äðóãàÿ â ñëåäóþ-
ùåì. Òàêèì «ãâîçäåì ïðîãðàììû» íûíåøíåãî «ISINN»
ñòàëà ñåêöèÿ «Áàçîâûå óñòàíîâêè». Áûëè ïðåäñòàâëåíû
äîêëàäû, ïîñâÿùåííûå ïðîåêòàì èñòî÷íèêîâ óëüòðàõî-
ëîäíûõ íåéòðîíîâ ñâåðõâûñîêîé ïëîòíîñòè, ñîçäàâàå-
ìûõ â Èíñòèòóòå Ïàóëÿ Øåððåðà (PSI, Âèëëèãåí, Øâåé-
öàðèÿ) è â Òåõíè÷åñêîì óíèâåðñèòåòå Ìþíõåíà. Ïðåä-
ñòàâèòåëè n-TOF-êîëëàáîðàöèè èç ÖÅÐÍ äîëîæèëè î
òåêóùåì ñîñòîÿíèè èñòî÷íèêà ðåçîíàíñíûõ íåéòðîíîâ
íà áàçå ïðîòîííîãî ñèíõðîòðîíà íà ýíåðãèþ 24 ÃýÂ è îá
ýêñïåðèìåíòàõ, ïðîâåäåííûõ íà ýòîì èñòî÷íèêå.

Ìíîãî èíòåðåñíûõ äîêëàäîâ áûëî ïðåäñòàâëåíî ïî
èññëåäîâàíèþ ñòðóêòóðû âîçáóæäåííûõ ÿäåð ñ ïîìî-
ùüþ ðàäèàöèîííîãî çàõâàòà è íåóïðóãîãî ðàññåÿíèÿ
íåéòðîíîâ, òðè ñåññèè ïîòðåáîâàëîñü, ÷òîáû îáñóäèòü
íîâûå ðåçóëüòàòû ïî ôèçèêå äåëåíèÿ, áîëüøîé èíòåðåñ
ó÷àñòíèêîâ ñîâåùàíèÿ âûçâàëà ñåðèÿ äîêëàäîâ ïî èñ-
ñëåäîâàíèþ çàãðÿçíåíèé îêðóæàþùåé ñðåäû ÿäåðíûìè
ìåòîäàìè. Ìîæíî ñêàçàòü, ÷òî îïàñåíèÿ ïðîøëîãî, «ïî-
ñëåþáèëåéíîãî» ãîäà ïîäãîòîâêè ðàññåÿëèñü îêîí÷à-
òåëüíî. Ìû óáåäèëèñü, ÷òî íàøå ñîâåùàíèå óñòîé÷èâî
ïðèâëåêàåò ó÷åíûõ, àêòèâíî ðàáîòàþùèõ â íåéòðîííîé
ÿäåðíîé ôèçèêå.
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resented in the programme has been enlarging. Thus, several

years ago the investigations in the field of neutron activation

analysis, which are carried out actively in numerous world

centres for ecological monitoring and for materials technol-

ogy, were included in the programme. At JINR such investi-

gations are carried out at the world-class facility REGATA.

After the last year’s anniversary, ISINN-10, which

gathered the record-breaking number of participants, we,

the organizers, had some apprehensions that this year a suf-

ficiently authoritative audience would not gather. However,

despite the absence of traditional sources of external financ-

ing, which allowed the organizing committee to perform the

programme of supporting the participation of Russian scien-

tists in our seminar, we had a quite full representation of nu-

clear centres of Belarus, Bulgaria, Poland, Russia, Romania,

Slovakia, Ukraine, Czech Republic, as well as UK, Ger-

many, Switzerland, France and the USA.

Since ISINN is an annual seminar, it is sometimes diffi-

cult to collect first-class reports into the programme from all

directions. Usually, one subject is represented better this

year, another one — next year. The highlight of the pro-

gramme of the present ISINN became the section «Basic Fa-

cilities». The reports devoted to the projects of the sources

of ultracold neutrons of super-high density, which are being

created at the Paul Scherrer Institut (PSI, Villigen, Switzer-

land) and in the Technical University of Munich, were pre-

sented. The representatives of the n-TOF collaboration

from CERN reported on the current state of the resonance

neutron source on the basis of proton synchrotron for an en-

ergy of 24 GeV and the experiments performed at this

source.

Many interesting reports were presented concerning

the study of the structure of excited nuclei with the help of

radiative capture and inelastic neutron scattering. It took

three sessions to discuss new results on the physics of fis-

sion. Considerable interest among the seminar participants

was generated by a series of reports concerning the investi-

gation of the environmental pollution by nuclear methods.

We can say that the apprehensions of the last «post-anniver-

sary» year preparation disappeared completely. We made

sure that our conference steadily attracts the scientists who

work actively in the field of neutron nuclear physics.

ISINN-11 was dedicated to the 95th birthday of Acad-

emician Ilya Mikhailovich Frank, the founder of the Labo-

ratory of Neutron Physics and laureate of the Nobel Prize.

At the seminar an exhibition of his works was shown, a
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«ISINN-11» áûë ïîñâÿùeí 95-ëåòèþ ñî äíÿ ðîæäå-

íèÿ àêàäåìèêà Èëüè Ìèõàéëîâè÷à Ôðàíêà, îñíîâàòåëÿ

Ëàáîðàòîðèè íåéòðîííîé ôèçèêè è Íîáåëåâñêîãî ëàó-

ðåàòà. Íà ñîâåùàíèè áûëà ðàçâåðíóòà âûñòàâêà åãî ðà-

áîò, ïðîâåäåí âå÷åð âîñïîìèíàíèé ëþäåé, õîðîøî çíàâ-

øèõ Èëüþ Ìèõàéëîâè÷à, ìíîãî ëåò ðàáîòàâøèõ âìåñòå

ñ íèì. Âå÷åð ïðîøåë æèâî è íåïðèíóæäåííî. Ìîëîäûå

ó÷àñòíèêè ñîâåùàíèÿ è çàðóáåæíûå ãîñòè óçíàëè ìíîãî

íîâîãî è ïîó÷èòåëüíîãî íå òîëüêî îá È. Ì. Ôðàíêå, íî è

î âðåìåíè, êîãäà îí æèë è òâîðèë.

×åòûðå äíÿ íàïðÿæåííîé ðàáîòû, âêëþ÷àÿ òðàäè-

öèîííûé âå÷åðíèé ïèêíèê íà áåðåãó Äóáíû, ïîçâîëèëè

ó÷àñòíèêàì ñîâåùàíèÿ ïðåäñòàâèòü îêîëî ñòà íàó÷íûõ

äîêëàäîâ, ïðîâåñòè îáñóæäåíèå èíòåðåñóþùèõ èõ âî-

ïðîñîâ, äîãîâîðèòüñÿ î íîâûõ ñîâìåñòíûõ èññëåäîâà-

íèÿõ. Êîíå÷íî, áûëè óñòàíîâëåíû íîâûå íàó÷íûå è ÷å-

ëîâå÷åñêèå êîíòàêòû, îñîáåííî ìåæäó ìîëîäûìè

ó÷àñòíèêàìè ñîâåùàíèÿ èç ðàçíûõ íàó÷íûõ öåíòðîâ.

Ýòîìó ñïîñîáñòâîâàëà òðàäèöèîííî äåìîêðàòè÷åñêàÿ è

íåôîðìàëüíàÿ àòìîñôåðà «ISINN», êîãäà âñå, îò ñòóäåí-

òîâ-äèïëîìíèêîâ äî ïðîôåññîðîâ-àêàäåìèêîâ, ÷óâñòâó-

þò ñåáÿ ðàâíûìè ó÷àñòíèêàìè çàìå÷àòåëüíîãî äåëà,

èìÿ êîòîðîìó — ñëóæåíèå íàóêå, ïîèñê íîâîãî, îáúÿñ-

íåíèå íåïîçíàííîãî...

Â. Í. Øâåöîâ

XII Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ
«Èçáðàííûå ïðîáëåìû ñîâðåìåííîé ôèçèêè»

8–11 èþíÿ â Äóáíå ñîñòîÿëàñü XII Ìåæäóíàðîäíàÿ

êîíôåðåíöèÿ «Èçáðàííûå ïðîáëåìû ñîâðåìåííîé ôè-

çèêè», ïîñâÿùåííàÿ 95-é ãîäîâùèíå ñî äíÿ ðîæäåíèÿ

âûäàþùåãîñÿ ðîññèéñêîãî ó÷åíîãî, ïåðâîãî äèðåêòîðà

ÎÈßÈ Äìèòðèÿ Èâàíîâè÷à Áëîõèíöåâà (1908–1979),

âíåñøåãî ñóùåñòâåííûé âêëàä â ðàçâèòèå öåëîãî ðÿäà

íàïðàâëåíèé ñîâðåìåííîé ôèçèêè, àâòîðà èäåè ñîçäà-

íèÿ èìïóëüñíûõ èññëåäîâàòåëüñêèõ ðåàêòîðîâ.

Êîíôåðåíöèÿ îòêðûëàñü ìåìîðèàëüíîé ñåññèåé.

Ñâîèìè âîñïîìèíàíèÿìè î Ä. È. Áëîõèíöåâå ïîäåëè-

ëèñü Â. Ã. Êàäûøåâñêèé, À. Â. Çðîäíèêîâ, À. À. Ëîãó-

íîâ, À. Í. Ñèñàêÿí, Å. Ï. Øàáàëèí.

Äàëüíåéøàÿ ðàáîòà êîíôåðåíöèè ïðîõîäèëà ïî

äâóì ïàðàëëåëüíûì ñåêöèÿì — «Ïðîáëåìû êâàíòîâîé

òåîðèè ïîëÿ» è «Ôèçè÷åñêèå èññëåäîâàíèÿ íà èìïóëüñ-

íûõ ðåàêòîðàõ».

Ñåêöèÿ I «Ïðîáëåìû êâàíòîâîé òåîðèè ïîëÿ» ÿâè-

ëàñü ïðîäîëæåíèåì ñåðèè êîíôåðåíöèé ïî íåëîêàëü-

íûì, íåëèíåéíûì è íåðåíîðìèðóåìûì òåîðèÿì ïîëÿ,

êîòîðûå áûëè îðãàíèçîâàíû ïî èíèöèàòèâå Äìèòðèÿ

Èâàíîâè÷à Áëîõèíöåâà. Ïåðâàÿ èç íèõ ñîñòîÿëàñü â

Äóáíå â 1967 ã.
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commemoration meeting of the people who knew Ilya

Mikhailovich well and worked together with him for many

years took place. The commemoration meeting went off

vividly and unconstrainedly. The young participants of the

seminar and foreign guests have learned many new and in-

structive facts not only about I. M. Frank but also about the

time he lived and worked in. Four days of intensive work,

including a traditional evening picnic on the bank of the

Dubna River, allowed the participants of the seminar to

make about a hundred of scientific reports, to discuss the

problems of their interests, to make arrangements for new

cooperative investigations. Of course, new scientific and

human contacts were established, especially between young

participants of the seminar from different scientific centres.

Traditionally democratic and informal atmosphere of the

ISINNs contributed to this, when all the participants — from

students-graduates to professors-academicians — felt that

they were equal participants of a wonderful deed, the name

of which was service to the science, search for the new, ex-

planation to the unperceived...

V. N. Shvetsov

XII International Conference
«Selected Problems of Modern Physics»

On 8–11 June the XII international conference «Select-

ed Problems of Modern Physics» dedicated to the 95th an-

niversary of the birth of D. I. Blokhintsev (1908–1979), the

outstanding Russian scientist, first JINR Director, who con-

tributed a lot to the development of a great variety of re-

search fields in modern physics, and the initiator of creation

of pulsed research reactors, was held in Dubna.

The conference was opened by the memorial session at

which V. G. Kadyshevsky, A. V. Zrodnikov, A. A. Logu-

nov, A. N. Sissakian, and E. P. Shabalin shared their remi-

niscences of D. I. Blokhintsev.

Further work of the conference proceeded in two paral-

lel sections: «Problems of Quantum Field Theory» and

«Physical Investigations at Pulsed Reactors».

Section I «Problems of Quantum Field Theory» was a

continuation of a series of conferences on nonlocal, nonlin-

ear and nonrenormalizable field theories which were orga-

nized on the initiative of Dmitrii Ivanovich Blokhintsev.

The first conference of this series was held in Dubna in

1967.
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Äóáíà, 8–11 èþíÿ.

XII Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ

«Èçáðàííûå ïðîáëåìû ñîâðåìåííîé ôèçèêè»,

ïîñâÿùåííàÿ 95-ëåòèþ

ñî äíÿ ðîæäåíèÿ Ä. È. Áëîõèíöåâà

Dubna, 8–11 June.

XII international conference

«Selected Problems of Modern Physics»

dedicated to the 95th anniversary of the birth

of D. I. Blokhintsev



Íà ñåêöèè áûëî çàñëóøàíî 90 äîêëàäîâ ïî ñëåäóþ-

ùèì òåìàì: êâàíòîâàÿ ìåõàíèêà, êâàíòîâàÿ òåîðèÿ ïîëÿ,

êâàíòîâàÿ õðîìîäèíàìèêà, ôèçèêà àäðîíîâ, ãðàâèòàöèÿ

è êîñìîëîãèÿ. Â ðàáîòå ñåêöèè ïðèíÿëè ó÷àñòèå

117 ó÷åíûõ èç Ðîññèè, Ãåðìàíèè, Ãðóçèè, Èòàëèè, Ìîí-

ãîëèè, Ïîëüøè, Ðóìûíèè, Ñëîâàêèè, ÑØÀ, Óçáåêèñòà-

íà, Óêðàèíû è ×åõèè.

Äìèòðèé Èâàíîâè÷ Áëîõèíöåâ çíà÷èòåëüíîå âíè-

ìàíèå óäåëÿë ðàçðàáîòêå ìåòîäîëîãè÷åñêèõ îñíîâ êâàí-

òîâîé ìåõàíèêè, åå èíòåðïðåòàöèè. Êàê ïîêàçàëè äîêëà-

äû, ïðåäñòàâëåííûå íà êîíôåðåíöèþ ïî äàííîé òåìå,

ýòè âîïðîñû àêòóàëüíû è ñåé÷àñ. Íîâûé ìàòåìàòè÷å-

ñêèé ïîäõîä ê îïèñàíèþ êâàíòîâûõ ñèñòåì è ïîäñèñòåì

áûë ïðåäëîæåí â äîêëàäå Â. Â. Áåëîêóðîâà, Î. À. Õðó-

ñòàëåâà, Â. À. Ñàäîâíè÷åãî è Î. Ä. Òèìîôååâñêîé. Àíà-

ëèç âêëàäà Ä. È. Áëîõèíöåâà â ðàçðàáîòêó ôóíäàìåí-

òàëüíûõ ïðîáëåì êâàíòîâîé ìåõàíèêè áûë äàí â äîêëà-

äå À. Ä. Ñóõàíîâà. À. À. Òÿïêèí ïîñâÿòèë ñâîé äîêëàä

ðîëè è çíà÷åíèþ äâóõ ïåðâûõ èçäàíèé êíèãè Ä. È. Áëî-

õèíöåâà «Îñíîâû êâàíòîâîé ìåõàíèêè» â ïðåïîäàâàíèè

ýòîãî ðàçäåëà ôèçèêè è â ðàçâèòèè ïîñëåäîâàòåëüíîé

èíòåðïðåòàöèè êâàíòîâîé òåîðèè. Ý. Êàïóñöèê ñäåëàë

îáçîð ñîâðåìåííîãî ðàçâèòèÿ èäåé Áëîõèíöåâà, êàñàþ-

ùèõñÿ ïðîñòðàíñòâà è âðåìåíè â ìèêðîìèðå. Ñâÿçü ìå-

æäó ìèêðî÷àñòèöàìè è âîëíîâîé ôóíêöèåé àíàëèçèðî-

âàëàñü â äîêëàäå Ë. Â. Ïðîõîðîâà. Ïåðåõîä ê êâàçèêëàñ-

ñè÷åñêîìó ïðåäåëó â ïîëåâîé òåîðèè — òåìà äîêëàäà

Î. Þ. Øâåäîâà. Ñîâðåìåííûé ñòàòóñ èäåè Ä. È. Áëî-

õèíöåâà î ôëóêòîíàõ ðàññìàòðèâàëñÿ â äîêëàäå

Ñ. Ì. Åëèñååâà â ñâåòå ñîâðåìåííûõ äàííûõ ïî ãëóáî-

êîíåóïðóãîìó ðàññåÿíèþ ëåïòîíîâ íà ÿäðàõ ñ ó÷åòîì

ïðîöåññîâ àäðîíèçàöèè è êóìóëÿòèâíîãî ðîæäåíèÿ ÷à-

ñòèö. Â äîêëàäå Á. Ï. Êîñÿêîâà áûë ïîñòàâëåí âîïðîñ,

âñå ëè ñîâðåìåííûå ïðåäñòàâëåíèÿ, îòíîñÿùèåñÿ ê

ñóáúÿäåðíîé îáëàñòè, ÿâëÿþòñÿ õîðîøî îáîñíîâàí-

íûìè.

Êâàíòîâàÿ òåîðèÿ ïîëÿ ïî-ïðåæíåìó îñòàåòñÿ

îñíîâíûì àïïàðàòîì ïðè òåîðåòè÷åñêîì îïèñàíèè ïðî-

öåññîâ âçàèìîäåéñòâèÿ è ïðåâðàùåíèÿ ýëåìåíòàðíûõ

÷àñòèö. Ïî ýòîé òåìå áûë ïðåäñòàâëåí öåëûé ðÿä èíòå-

ðåñíûõ ñîîáùåíèé. Ðàçâèòèþ èäåé Ä. È. Áëîõèíöåâà ïî

ñîçäàíèþ íåëîêàëüíîé òåîðèè ïîëÿ ïîñâÿòèë ñâîå âû-

ñòóïëåíèå Ã. Â. Åôèìîâ. Â äîêëàäàõ Ë. Ä. Ôàääååâà è

À. À. Ñëàâíîâà áûëè ïðåäëîæåíû íîâûå èíòåðåñíûå

ïîäõîäû ê ïðîáëåìå ïåðåíîðìèðîâîê â íåàáåëåâîé êà-

ëèáðîâî÷íîé òåîðèè ïîëÿ. Ñîâðåìåííîìó ñîñòîÿíèþ

ïîëåâîé òåîðèè ñóïåðñòðóí áûë ïîñâÿùåí äîêëàä

È. ß. Àðåôüåâîé. Âîçíèêíîâåíèå ýôôåêòèâíûõ íåëî-

êàëüíûõ òåîðèé â ðåçóëüòàòå íàðóøåíèÿ ñèììåòðèè

ðàññìàòðèâàëîñü â äîêëàäå À. À. Àðáóçîâà. Îïèñàíèþ

íåðàâíîâåñíûõ ïðîöåññîâ â ðàìêàõ êâàíòîâîé òåîðèè

ïîëÿ áûëî ïîñâÿùåíî ñîîáùåíèå Þ. Áààêå (Ãåðìàíèÿ).
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Ninety talks were given on the following themes: quan-

tum mechanics, quantum field theory, quantum chromody-

namics, hadron physics, gravitation, and cosmology; 117

scientists from Russia, Germany, Georgia, Italy, Mongolia,

Poland, Romania, Slovakia, the USA, Uzbekistan, Ukraine,

and Czechia took part in this section.

Dmitrii Ivanovich paid much attention to the develop-

ment of methodological basis of quantum mechanics and its

interpretation. The talks presented at the conference proved

these subjects to be urgent at the present time too. A new

mathematical approach to the description of quantum sys-

tems and subsystems was suggested in the talk by V. V. Be-

lokurov, O. A. Khrustalev, V. A. Sadovnichy, and O. D. Ti-

mofeevskaya. A. D. Sukhanov analyzed the contribution of

D. I. Blokhintsev to the development of fundamental prob-

lems of quantum mechanics. A. A. Tyapkin devoted his talk

to the role and importance of the first two Blokhintsev’s

books on quantum mechanics in teaching this division of

physics and for consistent interpretation of quantum theory.

E. Kapuscik gave a review of the modern development of

D. I. Blokhintsev’s ideas concerning space and time in the

microworld. The relation between microparticles and wave

functions was analyzed by L. V. Prokhorov. A transition to

the quasiclassical limit in the field theory was considered by

O. Yu. Shvedov. The present-day status of D. I. Blokhint-

sev’s idea of fluctons was covered in the talk by

S. M. Eliseev in terms of recent data on deep inelastic scat-

tering of leptons on nuclei with allowance made for

hadronization processes and cumulative particle produc-

tion. In his talk B. P. Kosyakov posed a question of whether

all modern ideas classified with the subnuclear domain are

well justified.

Quantum field theory is as before the main tool of de-

scribing interaction processes and particle transformations.

A number of interesting talks were given on this subject.

G. V. Efimov dwelled upon the development of

D. I. Blokhintsev’s ideas of establishing a nonlocal theory.

New interesting approaches to the problem of renormaliza-

tion in the non-Abelian gauge field theory were suggested

in the talks by L. D. Faddeev and A. A. Slavnov. The pre-

sent state of the superstring field theory was discussed by

I. Ya. Arefeva. The appearance of effective nonlocal theo-

ries as a result of symmetry breaking was considered in the

talk by A. A. Arbuzov. J. Baacke (Germany) dwelled upon
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Â äîêëàäàõ Ì. Áîðäàãà (Ãåðìàíèÿ) è È. Ã. Ïèðîæåíêî

îáñóæäàëñÿ ðàñ÷åò êâàíòîâî-ïîëåâûõ âàêóóìíûõ ýô-

ôåêòîâ ñ ó÷åòîì íåñòàíäàðòíûõ ãðàíè÷íûõ óñëîâèé.

Âîïðîñàì íåêîììóòàòèâíîé òåîðèè ïîëÿ áûëè ïîñâÿ-

ùåíû äîêëàäû Ð. Ì. Ìèð-Êàñèìîâà è Þ. Ñ. Âåðíîâà.

Ðÿä èíòåðåñíûõ ðåçóëüòàòîâ áûë ïðåäñòàâëåí ïî òî÷íî

èíòåãðèðóåìûì ïîëåâûì ìîäåëÿì (Ï. Ï. Êóëèø,

À. Ï. Èñàåâ è äð.).

Ñîâðåìåííîé òåîðåòè÷åñêîé îñíîâîé îïèñàíèÿ

àäðîííûõ âçàèìîäåéñòâèé ÿâëÿåòñÿ êâàíòîâàÿ õðîìîäè-

íàìèêà (ÊÕÄ). Âàæíûì íàïðàâëåíèåì èññëåäîâàíèé â

ýòîé îáëàñòè îñòàåòñÿ ïîèñê âûõîäà çà ðàìêè òåîðèè

âîçìóùåíèé è ðåøåíèå ïðîáëåìû óäåðæàíèÿ êâàðêîâ è

ãëþîíîâ âíóòðè àäðîíîâ. Íà ýòîì ïóòè ïðåæäå âñåãî

ñòðîÿòñÿ ìîäåëè, îñíîâàííûå íà ÊÕÄ (Þ. À. Ñèìîíîâ,

È. Ì. Äðåìèí, À. Â. Ðàäþøêèí, È. Ô. Ãèíçáóðã, À. À. è

Â. À. Àíäðèàíîâû, Ì. Ìóñàõàíîâ è äð.), à òàêæå èñ-

ïîëüçóþòñÿ ðàñ÷åòû íà ðåøåòêàõ. Â ïîñëåäíåì ïîäõîäå

íåïðåðûâíîå ïðîñòðàíñòâî-âðåìÿ çàìåíÿåòñÿ äèñêðåò-

íûìè çíà÷åíèÿìè êîîðäèíàò è âðåìåíè. Â ðåçóëüòàòå

ýòîãî êîíòèíóàëüíûå èíòåãðàëû, çàäàþùèå ôîðìàëü-

íîå ðåøåíèå íåëèíåéíûõ óðàâíåíèé ÊÕÄ, ñâîäÿòñÿ ê

ìíîãîêðàòíûì èíòåãðàëàì, êîòîðûå è âû÷èñëÿþòñÿ íà

ìîùíûõ ÝÂÌ (À. Äè Äæàêîìî (Èòàëèÿ), Î. À. Áîðèñåí-

êî (ÈÒÔ, Êèåâ)).

Çíà÷èòåëüíîå âíèìàíèå íà çàñåäàíèÿõ ñåêöèè áûëî

óäåëåíî èññëåäîâàíèÿì êâàðê-ãëþîííîé ïëàçìû

(ÊÃÏ) — íîâîãî ãèïîòåòè÷åñêîãî ñîñòîÿíèÿ ìàòåðèè

ïðè ñâåðõâûñîêèõ òåìïåðàòóðàõ è ïëîòíîñòÿõ. Ïðåäïî-

ëàãàåòñÿ, ÷òî òàêîå ñîñòîÿíèå ìàòåðèè, ñóùåñòâîâàâøåå

â ïåðâûå òûñÿ÷íûå äîëè ñåêóíäû ïîñëå ðîæäåíèÿ Âñå-

ëåííîé, äîëæíî âîçíèêàòü è â ðåçóëüòàòå ñîóäàðåíèÿ òÿ-

æåëûõ ÿäåð ïðè ðåëÿòèâèñòñêèõ ýíåðãèÿõ. Ïåðâûì ýêñ-

ïåðèìåíòàëüíûì ðåçóëüòàòàì èçó÷åíèÿ òàêèõ ñîóäàðå-

íèé íà óñòàíîâêå STAR óñêîðèòåëÿ RHIC (BNL, ÑØÀ)

áûë ïîñâÿùåí äîêëàä È. À. Ñàâèíà (ÎÈßÈ). Âïîëíå

âîçìîæíî, ÷òî òàêîå ñîñòîÿíèå ñóùåñòâóåò â ÿäðàõ íå-

êîòîðûõ ñâåðõïëîòíûõ çâåçä (äîêëàä Ä. Áëÿøêå (Ãåðìà-

íèÿ è ÎÈßÈ)). Íå èñêëþ÷åíî, îäíàêî, ÷òî è ôëóêòóàöèè

ïëîòíîñòè â îáû÷íûõ ÿäðàõ (ò. í. «ôëóêòîíû Áëîõèíöå-

âà») òàêæå ïðåäñòàâëÿþò ñîáîé êàïåëüêè òàêîé ïëàçìû.

Ê ñîæàëåíèþ, òåîðåòèêàì ïîêà íå óäàëîñü íàéòè îäíî-

çíà÷íûé êðèòåðèé ðîæäåíèÿ ÊÃÏ. Êàæäûé èç ïðåäëàãà-

åìûõ ïðèçíàêîâ èìååò è àëüòåðíàòèâíîå îáúÿñíåíèå.

Òîëüêî öåëàÿ ñîâîêóïíîñòü ïðèçíàêîâ ìîæåò ðàññìà-

òðèâàòüñÿ êàê ñâèäåòåëüñòâî â ïîëüçó îáíàðóæåíèÿ ÊÃÏ

(äîêëàäû Â. Ä. Òîíååâà (ÎÈßÈ), Ì. È. Ãîðåíøòåéíà

(ÈÒÔ, Êèåâ) è È. Õþôíåðà (Ãåðìàíèÿ)).

Ïðîáëåìû òåîðèè ãðàâèòàöèè è ñîâðåìåííîé êîñ-

ìîëîãèè òàêæå áûëè â öåíòðå âíèìàíèÿ ó÷àñòíèêîâ ñåê-

öèè. Â äîêëàäå Ñ. Ñ. Ãåðøòåéíà, À. À. Ëîãóíîâà,
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the description of nonequilibrium processes within quantum

field theory. The calculation of quantum-field vacuum ef-

fects with taking account of nonsmooth boundaries was dis-

cussed by M. Bordag (Germany) and I. G. Pirozhenko. The

talks by R. M. Mir-Kasimov and Yu. S. Vernov were devot-

ed to the problems of noncommutative field theory. A num-

ber of interesting results on exactly integrable field models

were reported by P. P. Kulish, A. P. Isaev and others.

The present-day theoretical basis for description of

hadron interactions is quantum chromodynamics (QCD).

An important trend of research in this direction is the search

for going out beyond the perturbation theory and the solu-

tion of the problem of quark and gluon confinement inside

hadrons. Models based on QCD are mostly constructed

along this line (Yu. A. Simonov, I. M. Dremin, A. V. Ra-

dyushkin, I. F. Ginzburg, A. A. Andrianov and V. A. Andri-

anov, M. Musakhanov, and others), and calculations on lat-

tices are also used. In the latter approach, continuous space-

time is changed by discrete values of coordinates and time.

As a result, continual integrals defining formal solution of

nonlinear QCD equations reduce to multiple integrals which

are calculated at powerful computers (A. Di Giacomo

(Italy), O. A. Borisenko (ITP, Kiev)).

Much attention was paid to investigations of quark-glu-

on plasma (QGP) — new hypothetic state of matter at su-

perhigh temperatures and densities. This state of matter, ex-

isting in the first thousandth fraction of a second after the

creation of the Universe, is assumed to arise as a result of

collision of heavy nuclei at relativistic energies. The first

experimental results of investigation of such collisions at

the STAR facility of RHIC (Brookhaven) were reported by

I. A. Savin (JINR). It is quite possible that such a state is in-

herent in nuclei of some compact stars (talk by D. Blaschke

(Rostock Univ., Germany, and JINR). However, it is not im-

probable that density fluctuations in ordinary nuclei (the

so-called «Blokhintsev fluctons») are also drops of such

plasma. Unfortunately, theorists could not find an unam-

biguous criterion for QGP production yet. Each of the pro-

posed features has an alternative explanation as well. Only a

set of characteristics can be considered as an indication of

QGP observation (talks by V. D. Toneev (JINR), M. I. Go-

renshtein (ITP, Kiev), and J. Hufner (Germany)).
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Ì. À. Ìåñòâèðèøâèëè è Í. Ï. Òêà÷åíêî îáñóæäàëàñü

âîçìîæíîñòü ñóùåñòâîâàíèÿ íåíóëåâîé ìàññû ó ãðàâè-

òîíà, îñöèëëèðóþùàÿ ýâîëþöèÿ Âñåëåííîé è ñòàòóñ

êâèíòýññåíöèè â ðàìêàõ ïîëåâîé òåîðèè ãðàâèòàöèè.

Èíòåãðèðóåìûå ìîäåëè â òåîðèè áðàí, ÷åðíûõ äûð è â

êîñìîëîãèè ðàññìàòðèâàëèñü â äîêëàäå À. Ò. Ôèëèïïî-

âà (ÎÈßÈ) è Â. Äå Àëüôàðî (Èòàëèÿ). Ïîâåäåíèå ñîá-

ñòâåííîé ýíåðãèè ôåðìèîíîâ â ïðîöåññå èíôëÿöèè îá-

ñóæäàëîñü â ñîîáùåíèè Ð. Âóäàðäà (ÑØÀ). Îòäåëüíûì

âîïðîñàì â òåîðèè ãðàâèòàöèè è êîñìîëîãèè áûëè ïî-

ñâÿùåíû äîêëàäû Í. À. ×åðíèêîâà, Ï. Ñ. Èñàåâà,

Â. Í. Ïåðâóøèíà, Ì. Î. Êàòàíàåâà è äð.

Â õîäå ðàáîòû ñåêöèè áûë ïîäâåäåí îïðåäåëåííûé

èòîã èññëåäîâàíèÿì ïî àêòóàëüíûì ïðîáëåìàì êâàíòî-

âîé òåîðèè ïîëÿ è òåîðèè ýëåìåíòàðíûõ ÷àñòèö è áûëè

îáñóæäåíû íàèáîëåå ïåðñïåêòèâíûå íàïðàâëåíèÿ äàëü-

íåéøèõ íàó÷íûõ ïîèñêîâ. Ýòà íàó÷íàÿ âñòðå÷à ñïîñîá-

ñòâîâàëà çàêðåïëåíèþ ïðèîðèòåòà ðîññèéñêèõ ó÷åíûõ,

ðàáîòàþùèõ â äàííîé îáëàñòè, è óñòàíîâëåíèþ áîëåå

òåñíûõ íàó÷íûõ êîíòàêòîâ êàê ñ ó÷åíûìè ÑÍÃ, òàê è ñ

çàïàäíûìè êîëëåãàìè. Äîêëàäû íà ñåêöèè, íåñîìíåííî,

ñâèäåòåëüñòâóþò î òîì, ÷òî íàó÷íûå èäåè Äìèòðèÿ Èâà-

íîâè÷à Áëîõèíöåâà àêòóàëüíû è ñåé÷àñ, â ýòèõ íàïðà-

âëåíèÿõ èäåò àêòèâíûé íàó÷íûé ïîèñê è çäåñü ïîëó÷å-

íû íîâûå èíòåðåñíûå ðåçóëüòàòû.

Ñåêöèÿ II «Ôèçè÷åñêèå èññëåäîâàíèÿ íà èìïóëüñ-

íûõ ðåàêòîðàõ» ÿâëÿëàñü ïðîäîëæåíèåì ðàáî÷èõ ñîâå-

ùàíèé ïî èññëåäîâàíèÿì â Ëàáîðàòîðèè íåéòðîííîé

ôèçèêè èì. È. Ì. Ôðàíêà íà èìïóëüñíîì ðåàêòîðå

ÈÁÐ-2, ñîñòîÿâøèõñÿ â Äóáíå â 2001 è 2002 ã.

Ðåàêòîð ÈÁÐ-2, ñîçäàííûé íà îñíîâå èäåé

Ä. È. Áëîõèíöåâà, â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ ñàìûì

âûñîêîèíòåíñèâíûì â ìèðå èìïóëüñíûì èñòî÷íèêîì

íåéòðîíîâ. Îí ïðåäñòàâëÿåò ñîáîé óíèêàëüíóþ áàçîâóþ

óñòàíîâêó, îñíàùåííóþ êîìïëåêñîì ñïåêòðîìåòðîâ

øèðîêîãî ïðîôèëÿ, ïîçâîëÿþùèõ ïðîâîäèòü èññëåäî-

âàíèÿ â ðàçëè÷íûõ íàïðàâëåíèÿõ ñîâðåìåííîé íàóêè.

Â ðàáîòå ñåêöèè «Ôèçè÷åñêèå èññëåäîâàíèÿ íà èì-

ïóëüñíûõ ðåàêòîðàõ» ïðèíÿëè ó÷àñòèå 150 ó÷åíûõ èç 37

íàó÷íî-èññëåäîâàòåëüñêèõ öåíòðîâ Ðîññèè, Àðãåíòèíû,

Áåëüãèè, Ãåðìàíèè, Ëàòâèè, Íèäåðëàíäîâ, Ñëîâàêèè,

ÑØÀ, Ôðàíöèè, ×åõèè, ßïîíèè è äðóãèõ ñòðàí, êîòî-

ðûå ïðåäñòàâèëè 127 óñòíûõ è ñòåíäîâûõ äîêëàäîâ.

Îñîáîå âíèìàíèå â ïðîãðàììå ñåêöèè áûëî óäåëåíî íà-

ïðàâëåíèÿì, èìåþùèì âàæíîå çíà÷åíèå äëÿ ïðîâåäå-

íèÿ òåêóùåé ìîäåðíèçàöèè ðåêòîðà ÈÁÐ-2, ñóùåñòâóþ-

ùåãî êîìïëåêñà ñïåêòðîìåòðîâ è ðåàëèçàöèè ïðîãðàì-

ìû èññëåäîâàíèé íà ðåàêòîðå ÈÁÐ-2 â îáëàñòè ôèçèêè

êîíäåíñèðîâàííîãî ñîñòîÿíèÿ âåùåñòâà.

Â õîäå ïëåíàðíûõ çàñåäàíèé îáñóæäàëèñü ïåðñïåê-

òèâû äàëüíåéøåãî ðàçâèòèÿ èññëåäîâàòåëüñêèõ èì-
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Problems of the theory of gravitation and modern cos-

mology were also in the focus of attention. In the talks given

by S. S. Gershtein, A. A. Logunov, M. A. Mestvirishvili,

and N. P. Tkachenko discussed was a possibility for exis-

tence of graviton nonzero mass, oscillating behaviour of the

Universe evolution, and quintessence in the framework of

the field theory of gravitation. Integrable models describing

branes, black holes, and cosmologies were dwelled upon in

the talks by A. T. Filippov (JINR) and V. de Alfaro (Italy).

The behaviour of self-energy of fermions during inflation

was discussed by R. Woodard (the USA). Some problems of

the theory of gravitation and cosmology were covered in the

talks by N. A. Chernikov, P. S. Isaev, V. N. Pervushin,

M. O. Katanaev, and others.

This section reviewed studies on present-day problems

of quantum field theory and elementary particle theory and

discussed the most promising trends of further research. Pri-

ority of Russian scientists working in this field of research

was confirmed during this meeting, and tighter scientific

contacts with scientists from the former USSR Republics

and western countries were established. The talks given at

this section obviously testify to the fact that ideas of Dmitrii

Ivanovich are timely, active scientific search is in progress,

and new interesting results have been obtained.

Section II «Physical Investigations at Pulsed Reactors»

was a continuation of workshops on studies at the IBR-2

pulsed reactor at the Frank Laboratory of Neutron Physics,

JINR, held in Dubna in 2001 and 2002.

The IBR-2 reactor, created on the basis of the ideas of

D. I. Blokhintsev, is at the present time one of the world best

neutron sources. It is a unique facility fitted with a broad as-

sortment of spectrometers allowing investigations in differ-

ent fields of research in modern science.

In Section II «Physical Investigations at Pulsed Reac-

tors» 150 scientists from 37 research centers of Russia, Ar-

gentina, Belgium, Germany, Latvia, the Netherlands, Slo-

vakia, the USA, France, Czechia, Japan and other countries

presented 127 oral and poster talks. Much attention in the

programme of this section was given to the fields of re-

search that are important for performance of current mod-

ernization of the IBR-2 reactor, the existing complex of

spectrometers, and the realization of the programme of re-

search at the IBR-2 in condensed matter physics.
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ïóëüñíûõ ðåàêòîðîâ ðàçëè÷íîãî òèïà è âîçìîæíîñòè

ïðèìåíåíèÿ ìåòîäîâ ðàññåÿíèÿ íåéòðîíîâ äëÿ ðåøåíèÿ

àêòóàëüíûõ çàäà÷ ñîâðåìåííîé íàóêè. Â äîêëàäå íàó÷-

íîãî ðóêîâîäèòåëÿ ðåàêòîðà ÈÁÐ-2 ïðîô. Â. Ë. Àêñåíî-

âà áûëè ïðåäñòàâëåíû ïðîãðàììà ìîäåðíèçàöèè ðåàê-

òîðà ÈÁÐ-2 íà ïåðèîä 2003–2010 ãã., òåêóùåå ñîñòîÿíèå

äåë ïî ìîäåðíèçàöèè è ïëàí äàëüíåéøèõ ðàáîò. Çàìå-

ñòèòåëü äèðåêòîðà ÔÝÈ (ã. Îáíèíñê) À. Â. Ãóëåâè÷ ðàñ-

ñêàçàë î êîíöåïöèè èñïîëüçîâàíèÿ ðåàêòîðà òèïà ÈÁÐ-2

äëÿ ñîçäàíèÿ ëàçåðà ñ ÿäåðíîé íàêà÷êîé. Áîëüøîé èíòå-

ðåñ âûçâàëè äîêëàäû îá èññëåäîâàíèÿõ íà ìîùíûõ èì-

ïóëüñíûõ ðåàêòîðàõ ÂÍÈÈÝÔ (ã. Ñàðîâ) è ÂÍÈÈÒÔ

(ã. Ñíåæèíñê). Øèðîêèå âîçìîæíîñòè ïðèìåíåíèÿ ìå-

òîäîâ ðàññåÿíèÿ íåéòðîíîâ äëÿ èññëåäîâàíèé â àêòóàëü-

íûõ îáëàñòÿõ ñîâðåìåííîé íàóêè áûëè áëåñòÿùå ïðîäå-

ìîíñòðèðîâàíû â äîêëàäàõ àêàäåìèêà ÐÀÍ À. Ð. Õîõëî-

âà, ÷ë.-êîðð. ÐÀÍ Ñ. Ì. Ñòèøîâà, ïðîô. Í. Ì. Ïëàêèäû,

ïðîô. Ð. Áëèíöà, Õ. Ëàóòåðà, Ò. Ðåêâåëüäòà, Â. Í. Øâå-

öîâà, Ì. Â. Ôðîíòàñüåâîé.

Îòäåëüíûå òåìàòè÷åñêèå çàñåäàíèÿ ñåêöèè áûëè

ïîñâÿùåíû îáñóæäåíèþ êîíêðåòíûõ âîïðîñîâ è íàó÷-

íûõ íàïðàâëåíèé, èìåþùèõ âàæíîå çíà÷åíèå äëÿ ìî-

äåðíèçàöèè ðåàêòîðà ÈÁÐ-2 è ðåàëèçàöèè íàó÷íîé ïðî-

ãðàììû èññëåäîâàíèé íà íåì â ïåðèîä äî 2010 ã. Íà çà-

ñåäàíèè «Õîëîäíûå çàìåäëèòåëè» îáñóæäàëèñü

ïðîåêòû ñîçäàíèÿ õîëîäíûõ çàìåäëèòåëåé äëÿ ðåàêòîðà

ÈÁÐ-2, Åâðîïåéñêîãî èìïóëüñíîãî èñòî÷íèêà íåéòðî-

íîâ, ðåçóëüòàòû èññëåäîâàíèÿ íîâûõ ìàòåðèàëîâ äëÿ ñî-

çäàíèÿ çàìåäëèòåëåé. Íà çàñåäàíèè «Íàóêè î

ìàòåðèàëàõ» îáñóæäàëèñü ðåçóëüòàòû, ïîëó÷åííûå â

õîäå âûïîëíåíèÿ íàó÷íîé ïðîãðàììû Ìèíèñòåðñòâà

ÐÔ ïî àòîìíîé ýíåðãèè, íàïðàâëåííîé íà èññëåäîâàíèå

âíóòðåííèõ íàïðÿæåíèé â ðåàêòîðíûõ ìàòåðèàëàõ, à

òàêæå â ïðîìûøëåííûõ èçäåëèÿõ è ãîðíûõ ïîðîäàõ ìå-

òîäîì íåéòðîííîé äèôðàêöèè. Çàñåäàíèå «Cëîæíûå

ðàñòâîðû» áûëî ïîñâÿùåíî èññëåäîâàíèÿì ðàñòâîðîâ

ôóëëåðåíîâ, ôåððîæèäêîñòåé è äðóãèõ ñèñòåì, èìåþ-

ùèõ ïåðñïåêòèâíûå ïðèìåíåíèÿ â ìåäèöèíå è ïðîìû-

øëåííîñòè. Íà çàñåäàíèè «Ôèçèêà âûñîêèõ äàâëåíèé è

íàóêè î Çåìëå» áûëè ïðîäåìîíñòðèðîâàíû óíèêàëüíûå

âîçìîæíîñòè ñïåêòðîìåòðîâ ðåàêòîðà ÈÁÐ-2 äëÿ èññëå-

äîâàíèÿ âëèÿíèÿ ñâåðõâûñîêèõ äàâëåíèé íà ñâîéñòâà

ìàòåðèàëîâ. Êðîìå ýòîãî, áûëè ïðîâåäåíû òåìàòè÷å-

ñêèå çàñåäàíèÿ ïî àêòóàëüíûì íàïðàâëåíèÿì «Òåõíèêà

íåéòðîííîãî ýêñïåðèìåíòà», «Áèîëîãèÿ è ïîëèìåðû»,

«Íåéòðîííàÿ ôèçèêà», «Íåéòðîííûé àêòèâàöèîííûé

àíàëèç è íàóêè î æèçíè» è ñòåíäîâàÿ ñåññèÿ «Ôèçèêà

êîíäåíñèðîâàííîãî ñîñòîÿíèÿ âåùåñòâà».

Ïðåäñòàâëåííûå íà êîíôåðåíöèè äîêëàäû è èõ îá-

ñóæäåíèå ïîêàçàëè, ÷òî áîëüøèíñòâî èññëåäîâàíèé,

ïðîâåäåííûõ íà ðåàêòîðå ÈÁÐ-2, âûïîëíåíû íà âûñî-

êîì íàó÷íîì óðîâíå, ñðàâíèìîì èëè ïðåâîñõîäÿùåì
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Plenary sessions were devoted to the prospects of fur-

ther development of pulsed reactors of different types and

the possibilities of application of neutron scattering methods

for solution of the present-day tasks of modern science.

V. L. Aksenov, the scientific leader of the IBR-2 reactor,

dwelled upon the programme of modernization of IBR-2

during the period of 2003–2010, current state of affairs con-

cerning modernization and further plans. Deputy Director of

IPPE (Obninsk) A. V. Gulevich spoke on the conceptual de-

sign of the high-power reactor pumped laser system. Of

much interest were the talks on investigations at high-power

pulsed reactors in Sarov and Snezhinsk. Wide possibilities

of application of neutron scattering methods for studies in

the present-day fields of research of modern science were

excellently demonstrated by RAS Academician A. R. Kho-

khlov, RAS Corresponding Member S. M. Stishov, Pro-

fessor N. M. Plakida, Professor R. Blinc, H. Lauter,

T. Rekveldt, V. N. Shvetsov, and M. V. Frontasyeva.

Some sessions of this section were devoted to the dis-

cussion of concrete issues and research trends that are im-

portant for modernization of IBR-2 and realization of the re-

search programme at IBR-2 in the period up to 2010. The

session «Cold Moderators» was concerned with the discus-

sion of the projects of creation of cold moderators for IBR-2

and the European pulsed neutron source, and the results of

tests of new materials for creation of moderators. The re-

sults obtained in the course of exploration of the research

programme of the Ministry of Atomic Energy of the

Russian Federation aimed at studying stresses in reactor

materials as well as in industrial products and rocks by the

neutron diffraction method were discussed at the session

«Materials Sciences». The session «Complex Solutions»

was devoted to investigations of solutions of fullerenes, fer-

rofluids and other systems which have many promising ap-

plications in medicine and industry. Unique possibilities of

the IBR-2 spectrometers for investigation of the effect of su-

perhigh pressures on material properties were demonstrated

at the session «High Pressure Physics and Earth Sciences».

Moreover, the sessions on topical subjects «Neutron Instru-

mentation and Methods», «Biology and Polymers», «Neu-

tron Physics», «Neutron Activation Analysis and Life Sci-

ences» and the poster session «Condensed Matter Physics»

were held.

The talks presented and the discussions showed that

most of the investigations carried out at IBR-2 were accom-
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óðîâåíü èññëåäîâàíèé â äðóãèõ íåéòðîííûõ öåíòðàõ

ìèðà.

Êîíôåðåíöèÿ áûëà îðãàíèçîâàíà ïðè ôèíàíñîâîé

ïîääåðæêå Ìèíèñòåðñòâà íàóêè, ïðîìûøëåííîñòè è

òåõíîëîãèé ÐÔ, Ìèíèñòåðñòâà ÐÔ ïî àòîìíîé ýíåðãèè,

Ðîññèéñêîé àêàäåìèè íàóê, Ðîññèéñêîãî ôîíäà ôóíäà-

ìåíòàëüíûõ èññëåäîâàíèé, ïðîãðàìì «Ãåéçåíáåðã–

Ëàíäàó», «Áîãîëþáîâ–Èíôåëüä» è «Áëîõèíöåâ–Âîòðó-

áà».

Á. Ì. Áàðáàøîâ, À. Â. Åôðåìîâ,
Ä. Ï. Êîçëåíêî, Â. Â. Íåñòåðåíêî

«NANP’03» — êîíôåðåíöèÿ
ïî íåóñêîðèòåëüíîé ôèçèêå â Äóáíå

23–28 èþíÿ â Äóáíå ïðîõîäèëà IV Ìåæäóíàðîäíàÿ

êîíôåðåíöèÿ «Íîâàÿ ôèçèêà â íåóñêîðèòåëüíûõ ýêñïå-

ðèìåíòàõ (NANP’03)», êîòîðàÿ áûëà ïîñâÿùåíà 90-ëå-

òèþ ñî äíÿ ðîæäåíèÿ àêàäåìèêà Áðóíî Ìàêñèìîâè÷à

Ïîíòåêîðâî, âûäàþùåãîñÿ ó÷åíîãî íàøåãî âðåìåíè, çà-

ëîæèâøåãî îñíîâû ñîâðåìåííîé ôèçèêè íåéòðèíî.

Ãëàâíàÿ öåëü êîíôåðåíöèè «NANP’03» ñîñòîÿëà â

ñîâìåñòíîì îáñóæäåíèè êàê òåîðåòèêàìè, òàê è ýêñïå-

ðèìåíòàòîðàìè ñîâðåìåííîãî ñîñòîÿíèÿ íåóñêîðèòåëü-

íîé ôèçèêè è áóäóùèõ ïðîåêòîâ, íàïðàâëåííûõ íà ïî-

èñê íîâûõ ôèçè÷åñêèõ ïðîöåññîâ, âûõîäÿùèõ çà ðàìêè

ñòàíäàðòíîé ìîäåëè ýëåêòðîñëàáûõ âçàèìîäåéñòâèé.

Íàó÷íàÿ ïðîãðàììà êîíôåðåíöèè îõâàòûâàëà ïðàê-

òè÷åñêè âåñü ñïåêòð èññëåäîâàíèé â îáëàñòè íåóñêîðè-

òåëüíîé ôèçèêè êàê â øêàëå ýíåðãèé (îò ñîòûõ äîëåé ýÂ

ïðè îïðåäåëåíèè ðàçíîñòè ìàññ íåéòðèíî äî 1019 ýÂ

ïðè èññëåäîâàíèè êîñìè÷åñêèõ ëó÷åé ñâåðõâûñîêèõ

ýíåðãèé), òàê è ïî ìåòîäàì èññëåäîâàíèé (â äîêëàäàõ

áûëè ïðåäñòàâëåíû íàçåìíûå, ïîäçåìíûå, ïîäâîäíûå,

ïîäëåäíûå, çîíäîâûå è ñïóòíèêîâûå ýêñïåðèìåíòû).

Ñðåäè îñíîâíûõ òåì äîêëàäîâ ìîæíî íàçâàòü: îáñóæäå-

íèå ïðîáëåìû ìàññ, ñìåøèâàíèÿ è îñöèëëÿöèé ðàçëè÷-

íûõ òèïîâ íåéòðèíî; áåçíåéòðèííûé äâîéíîé áåòà-ðàñ-

ïàä; ïðîèñõîæäåíèå, ñîñòàâ è âîçìîæíîñòü ðåãèñòðà-

öèè òåìíîé ìàòåðèè âî Âñåëåííîé; èññëåäîâàíèå

äðóãèõ ðåäêèõ ïðîöåññîâ; âîçìîæíûå èñòî÷íèêè è ìå-

òîäû ðåãèñòðàöèè êîñìè÷åñêèõ ëó÷åé ñâåðõâûñîêèõ

ýíåðãèé è ò. ä.

Îðãàíèçàòîðàìè êîíôåðåíöèè «NANP’03» áûëè

ÎÈßÈ è ÈßÈ ÐÀÍ, ÷àñòè÷íî îíà ôèíàíñèðîâàëàñü

ÐÔÔÈ. Â íåé ïðèíÿëî ó÷àñòèå áîëåå 150 ÷åëîâåê.

Ïåðâûé äåíü êîíôåðåíöèè áûë ïîñâÿùåí îáñóæäå-

íèþ îäíîé èç íàèáîëåå èíòðèãóþùèõ è ìíîãîîáåùàþ-

ùèõ íà ñåãîäíÿøíèé äåíü ïðîáëåì ñîâðåìåííîé ôèçè-

êè ýëåìåíòàðíûõ ÷àñòèö — ýêñïåðèìåíòàëüíûì äîêàçà-

òåëüñòâàì îñöèëëÿöèé íåéòðèíî, ãèïîòåçà î
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plished at high scientific level comparable to or excelling

the level of research in other neutron centres of the world.

The financial support of the conference was received

from the Ministry of Industry, Science and Technology of

the Russian Federation, the Russian Ministry of Atomic En-

ergy, the Russian Academy of Sciences, the Russian Foun-

dation for Basic Research, as well as from the Heisen-

berg–Landau, Blokhintsev–Votruba and Bogoliubov–Infeld

programmes.

B. M. Barbashov, A. V. Efremov,
D. P. Kozlenko, V. V. Nesterenko

NANP’03 — Conference on Non-Accelerator Physics
in Dubna

On 23–28 June IV international conference «Non-Ac-

celerator New Physics (NANP’03)» took place in Dubna. It

was dedicated to the 90th anniversary of the birth of Acad-

emician Bruno Pontecorvo, an outstanding scientist of our

time who laid the foundation of modern neutrino physics.

The main purpose of the conference was the joint dis-

cussion by both theorists and experimenters of the present

status of non-accelerator physics and future projects aimed

at search for new physical processes beyond the Standard

Model of electroweak interactions.

The agenda of the conference overlapped practically all

the spectrum of research in non-accelerator physics, both in

the energy range (from hundredths electronvolt when defin-

ing the neutrino mass difference up to 1019 eV in the study

of ultra high energy cosmic rays) and in methods of research

(reports presented ground, underground, underwater, un-

der-ice, balloon and satellite experiments). Among the main

topics of the reports the following can be named: masses,

mixing and oscillations of different neutrino types; neutri-

noless double beta decay; origin, composition and detection

possibilities of Dark Matter in the Universe; research of oth-

er rare processes; possible sources and methods of registra-

tion of ultra high energy cosmic rays, etc.

JINR and INR RAS were the organizers of the confer-

ence. Partially it was funded by RFBR. More than 150 peo-

ple took part in it.

The first day of the conference was occupied by the dis-

cussion of one of the most intriguing and promising issues

of modern elementary particle physics today — experimen-

tal evidence of the neutrino oscillations, a hypothesis of

which was first suggested by Bruno Pontercorvo in 1957.
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Äóáíà, 23–28 èþíÿ.

IV Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ

ïî íîâîé ôèçèêå â íåóñêîðèòåëüíûõ

ýêñïåðèìåíòàõ (NANP’03)

Dubna, 23–28 June.

IV international conference

«Non-Accelerator New Physics»

(NANP’03)



ñóùåñòâîâàíèè êîòîðûõ áûëà âïåðâûå âûñêàçàíà Áðóíî

Ìàêñèìîâè÷åì Ïîíòåêîðâî åùå â 1957 ã.

Íà ïðîøëîé êîíôåðåíöèè «NANP’01» íàèáîëüøåå

âíèìàíèå âûçâàë äîêëàä êîëëàáîðàöèè SNO (Sudbury

Neutrino Observatory, Êàíàäà), êîòîðàÿ èìåííî â Äóáíå

âïåðâûå äîëîæèëà ñâîè ðåçóëüòàòû, ñâèäåòåëüñòâóþ-

ùèå î íàëè÷èè îñöèëëÿöèé ñîëíå÷íûõ íåéòðèíî òàê íà-

çûâàåìîãî áîðíîãî öèêëà. Íà íûíåøíåé êîëëàáîðàöèÿ

SNO (äîêëàä÷èê ßí Ëîóñîí) ïðåäñòàâèëà ñâîè íîâûå,

áîëåå òî÷íûå äàííûå.

Íåñîìíåííî, êëþ÷åâûì âûñòóïëåíèåì íà

«NANP’03» áûë äîêëàä êîëëàáîðàöèè KamLAND (äî-

êëàä÷èê Þ. Êàìûøêîâ), â êîòîðîì áûëè ïðåäñòàâëåíû

ïåðâûå óíèêàëüíûå ðåçóëüòàòû èçìåðåíèÿ ïîòîêîâ àí-

òèíåéòðèíî îò ÿäåðíûõ ðåàêòîðîâ ÿïîíñêèõ àòîìíûõ

ñòàíöèé. Çàðåãèñòðèðîâàííûå â ýòîì ýêñïåðèìåíòå 54

ñîáûòèÿ îò âçàèìîäåéñòâèÿ ýëåêòðîííûõ àíòèíåéòðèíî

íàõîäÿòñÿ â ÿâíîì ïðîòèâîðå÷èè ñ îæèäàåìûì ÷èñëîì

ñîáûòèé (87), ðàññ÷èòàííûì ñ áîëüøîé òî÷íîñòüþ äëÿ

ñëó÷àÿ îòñóòñòâèÿ îñöèëëÿöèé. Âïåðâûå óäàëîñü ïðîâå-

ñòè èçìåðåíèå ýíåðãåòè÷åñêîãî ñïåêòðà íåéòðèíî è

îïðåäåëèòü íà ýòîé îñíîâå ïàðàìåòðû îñöèëëÿöèé, êî-

òîðûå íàèëó÷øèì îáðàçîì ïîäõîäÿò ê ðåøåíèþ íåé-

òðèííûõ îñöèëëÿöèé ñ áîëüøèì óãëîì ñìåøèâàíèÿ ìå-

æäó íåéòðèííûìè ñîñòîÿíèÿìè äâóõ òèïîâ (LMA solu-

tion). Òàêèì îáðàçîì, ïîëó÷åííûé ðåçóëüòàò íàðÿäó

ñ äàííûìè SNO è SuperKamiokande (ßïîíèÿ) ÿâëÿåòñÿ

î÷åíü ñåðüåçíûì ýêñïåðèìåíòàëüíûì ñâèäåòåëüñòâîì â

ïîëüçó ãèïîòåçû íåéòðèííûõ îñöèëëÿöèé. Ñâÿçü íîâûõ

äàííûõ êîëëàáîðàöèè KamLAND ñ ïðîáëåìîé ñîëíå÷-

íûõ íåéòðèíî îáñóæäàëàñü â âûñòóïëåíèÿõ Ñ. Ãîñâàìè

(Èíäèÿ) è Á. ×àóõàíà (Ïîðòóãàëèÿ).

Â ñâÿçè ñ íîâûìè ðåçóëüòàòàìè ïî ðåãèñòðàöèè ñîë-

íå÷íûõ íåéòðèíî áîðíîãî öèêëà åùå áîëüøå âîçðîñ èí-

òåðåñ ê èçìåðåíèþ ñïåêòðà ñîëíå÷íûõ íåéòðèíî âî

âñåì ýíåðãåòè÷åñêîì äèàïàçîíå. Ðåçóëüòàòû èçìåðåíèÿ

áîëåå ïîëíîãî ïîòîêà ñîëíå÷íûõ íåéòðèíî, íà÷èíàÿ ñ

íèçêèõ ýíåðãèé, â ãàëëèé-ãåðìàíèåâûõ ýêñïåðèìåíòàõ

GNO (Èòàëèÿ) è SAGE (Ðîññèÿ) áûëè ïðåäñòàâëåíû

Â. Ãàâðèíûì (ÈßÈ ÐÀÍ). Â äîêëàäå Â. Ãàâðèíà áûë

òàêæå ïðèâåäåí óíèêàëüíûé èñòîðè÷åñêèé ìàòåðèàë,

ñâÿçàííûé ñ íàó÷íîé äåÿòåëüíîñòüþ Á. Ì. Ïîíòåêîðâî

è åãî ðîëüþ â îáîñíîâàíèè ñîçäàíèÿ ïåðâûõ ðîññèé-

ñêèõ ïîäçåìíûõ óñòàíîâîê. Ìíîãî èíòåðåñíîãî èñòîðè-

÷åñêîãî ìàòåðèàëà áûëî è â äîêëàäå Þ. Ãàïîíîâà, ïî-

ñâÿùåííîì ïåðâûì ñòàòüÿì Ýòòîðå Ìàéîðàíû è Áðóíî

Ïîíòåêîðâî, çàëîæèâøèõ îñíîâó ñîâðåìåííîãî ïîíè-

ìàíèÿ ìàéîðàíîâñêîãî òèïà íåéòðèíî.

Ïîìèìî ýêñïåðèìåíòîâ SNO, SuperKamiokande è

KamLAND, âîïðîñû, ñâÿçàííûå ñ áóäóùèì ïîèñêîì

íåéòðèííûõ îñöèëëÿöèé íà áîëüøèõ ðàññòîÿíèÿõ ñ èñ-

ïîëüçîâàíèåì óñêîðèòåëåé â êà÷åñòâå èñòî÷íèêîâ íåé-
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Closest attention was attracted at the previous,

NANP’01, conference by the report of the SNO collabora-

tion (Sudbury Neutrino Observatory, Canada), who primari-

ly presented their results in Dubna. The results showed the

presence of solar neutrino oscillations of the so-called boron

cycle. At the present conference the SNO collaboration de-

livered new more precise data (Ian Lawson).

Undoubtedly, the key report at the NANP’03 confer-

ence was the presentation of the KamLAND collaboration

(Yu. Kamyshkov), who reported on first unique results of

the antineutrino flux measurements in nuclear reactors at

Japanese nuclear power stations. Fifty-four events from the

electron antineutrino interactions, counted in this experi-

ment, are in obvious contradiction with the expected num-

ber of events (87), calculated with high accuracy for the case

of the no-oscillation hypothesis. For the first time, measure-

ments of the energy spectrum of neutrino were carried out,

and oscillation parameters were determined which serve

best for the solution of neutrino oscillations with a large

mixing angle of two types of neutrino states (LMA solu-

tion). Thus, the obtained result together with the data from

SNO and SuperKamiokande (Japan) is a very serious exper-

imental proof in favour of the hypothesis of neutrino oscilla-

tions. Links between the new data from the KamLAND col-

laboration and solar neutrino results were discussed in the

reports by S. Goswami (India) and B. Chauhan (Portugal).

Due to new results on the registration of solar neutrinos

of the boron cycle the interest to the measurement of the so-

lar neutrino spectrum in the whole energy range has risen

even more. The results of the measurement of the fuller flux

of the solar neutrinos, starting with low energies, in the gal-

lium-germanium GNO (Italy) and SAGE (Russia) experi-

ments were presented by V. Gavrin (INR RAS). Unique his-

torical materials about the scientific activity of B. Pontecor-

vo and his role in the formulating the development of the

first Russian underground facilities were given in the report

by V. Gavrin. The report by Yu. Gaponov also contained a

lot of interesting historical facts. It was devoted to the first

articles by E. Majorana and B. Pontecorvo, who laid the ba-

sis of the modern knowledge of the Majorana type of neutri-

no.

Besides the SNO, SuperKamiokande and KamLAND

experiments, questions connected to the future search for

neutrino oscillations at large distances using accelerators as

neutrino sources were discussed in the reports by

A. Guglielmi (CERN), K. Nishikawa (K2K project),
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òðèíî, îáñóæäàëèñü â äîêëàäàõ À. Ãóãëèåëìè (ÖÅÐÍ),

Ê. Íèøèêàâû (ïðîåêò K2K), Ð. Ñààêÿíà (ýêñïåðèìåíò

MINOS), Ì. Äðàãîñà (ïðîåêò OPERA), À. Ãðàíòà (ïðî-

åêò Toranto Gulf), À. Çàéöåâà (ïðîåêò â Ïðîòâèíî). Î íî-

âûõ ýêñïåðèìåíòàõ ñ èñïîëüçîâàíèåì ïîòîêîâ íåéòðèíî

îò ðåàêòîðîâ, â òîì ÷èñëå íà Êðàñíîÿðñêîé àòîìíîé

ñòàíöèè, äîêëàäûâàëè Ë. Ìèêàýëÿí, Â. Ñèíåâ, Â. Âûðî-

äîâ è Þ. Ëþòîñòàíñêèé.

Âîïðîñû, ñâÿçàííûå ñ ýêñïåðèìåíòàëüíûì îïðåäå-

ëåíèåì ìàãíèòíîãî ìîìåíòà íåéòðèíî, ðàññìàòðèâà-

ëèñü â âûñòóïëåíèÿõ À. Ñòàðîñòèíà (ïðîåêò GEMMA) è

Äæ. Âåðãàäîñà (èññëåäîâàíèÿ ñ ïîìîùüþ òðèòèåâîãî

èñòî÷íèêà). Îá îãðàíè÷åíèÿõ íà ìàãíèòíûé ìîìåíò

íåéòðèíî, ïîëó÷åííûõ â ýêñïåðèìåíòå MUNU,

äîëîæèëà Æ. Äàðàê÷èåâà. Áîëüøîå âíèìàíèå ïðèâëåê

íîâûé ìåæäóíàðîäíûé ïðîåêò KATRIN, íàöåëåííûé íà

ïðÿìîå îïðåäåëåíèå ìàññû íåéòðèíî ïî èñêàæåíèþ

êîíöà áåòà-ñïåêòðà òðèòèÿ (äîêëàä Í. Òèòîâà, ÈßÈ

ÐÀÍ).

Àêòóàëüíàÿ ïðîáëåìà ïîèñêà íåáàðèîííîé òåìíîé

ìàòåðèè âî Âñåëåííîé îáñóæäàëàñü êàê ñ òåîðåòè÷åñêîé

(Ïðàí Íàò, Â. Áåäíÿêîâ, Â. Äîêó÷àåâ è Â. Ïåðâóøèí),

òàê è ñ ýêñïåðèìåíòàëüíîé òî÷êè çðåíèÿ. Òðè èç íàèáî-

ëåå ïåðñïåêòèâíûõ áóäóùèõ ýêñïåðèìåíòîâ áûëè ïðåä-

ñòàâëåíû Æ. Ãåðáèåðîì (ýêñïåðèìåíò EDELWEISS),

À. Õîðâàðäîì (ýêñïåðèìåíò ñ äâóõôàçíûì êñåíîíîâûì

äåòåêòîðîì) è Õ. Êèìîì (ýêñïåðèìåíò ñ äåòåêòîðàìè íà

îñíîâå öåçèé-éîäà).

Âòîðîé êëþ÷åâîé òåìîé êîíôåðåíöèè áûëî îáñó-

æäåíèå âîçìîæíîãî îáíàðóæåíèÿ áåçíåéòðèííîé ìîäû

äâîéíîãî áåòà-ðàñïàäà è, ñîîòâåòñòâåííî, îïðåäåëåíèå

ìàññû ìàéîðàíîâñêîãî ýëåêòðîííîãî íåéòðèíî. Äåòàëü-

íîìó îáñóæäåíèþ ýòîãî âîïðîñà áûë ïîñâÿùåí äîêëàä

Ñ. Áåëÿåâà è ïîñëåäîâàâøàÿ çà íèì øèðîêàÿ äèñêóññèÿ.

Ãëàâíàÿ èíòðèãà ñîñòîèò â òîì, ÷òî äâà ãîäà íàçàä íå-

ìåöêàÿ ÷àñòü êîëëàáîðàöèè Ãåéäåëüáåðã–Ìîñêâà (ðóê.

Ã. Êëàïäîð-Êëÿéíãðîòõàóç) îïóáëèêîâàëà ñåíñàöèîííîå

çàÿâëåíèå î òîì, ÷òî ïîëó÷åííûå çà 10 ëåò èçìåðåíèé

äàííûå ñîäåðæàò óêàçàíèå íà ñóùåñòâîâàíèå áåçíåé-

òðèííîãî äâîéíîãî áåòà-ðàñïàäà Ge-76 ñ ïåðèîäîì ïî-

ëóðàñïàäà 1 5 10 25, � ëåò. Íåäàâíî ìîñêîâñêàÿ ÷àñòü êîë-

ëàáîðàöèè Ãåéäåëüáåðã–Ìîñêâà çàêîí÷èëà ñâîþ íåçà-

âèñèìóþ îáðàáîòêó ñîâìåñòíûõ äàííûõ. Ïî ìíåíèþ

ìîñêîâñêîé ÷àñòè êîëëàáîðàöèè, èñêîìûé ïèê, êîòîðûé

äîëæåí ïîÿâëÿòüñÿ â ðåçóëüòàòå áåçíåéòðèííîãî äâîé-

íîãî áåòà-ðàñïàäà Ge-76, ñêîðåå âñåãî, ÿâëÿåòñÿ ðåçóëü-

òàòîì íåñòàáèëüíîé ðàáîòû àïïàðàòóðû è íà îñíîâå ïî-

ëó÷åííûõ äàííûõ íåëüçÿ îäíîçíà÷íî ãîâîðèòü îá îáíà-

ðóæåíèè ýôôåêòà. Òåì íå ìåíåå, êàê ñëåäóåò èç

ðåçóëüòàòîâ äèñêóññèè, òðåáóåòñÿ äàëüíåéøåå òùàòåëü-

íîå èññëåäîâàíèå âñåõ ñâÿçàííûõ ñ ýòèì âîïðîñîì ïðî-

áëåì.
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R. Saakyan (MINOS experiment), M. Dracos (OPERA pro-

ject), A. Grant (Toranto Gulf project), A. Zaitsev (Protvi-

no). L. Mikaelian, V. Sinev, V. Vyrodov and Yu. Lutostan-

sky spoke about new experiments with neutrino flux from

reactors, including the Kransnoyarsk nuclear reactor.

Questions concerning experimental determination of

the neutrino magnetic moment were considered in the re-

ports by A. Starostin (GEMMA project) and J. Vergados

(experiment with a tritium source). Limits on the neutrino

magnetic moment value, obtained in the MUNU experi-

ment, were presented by Z. Daraktchieva. The international

KATRIN project aimed at the direct determination of the

neutrino mass according to distortion of an end-point of the

tritium beta spectrum attracted much attention (N. Titov,

INR RAS).

The topical problem of search for nonbaryonic dark

matter in the Universe was discussed from both theoretical

(Pran Nath, V. Bednyakov, V. Dokuchaev and V. Pervushin)

and experimental points of view. G. Gerbier (EDELWEISS

experiment), A. Howard (a prototype of two-phase liquid

xenon dark matter detector) and H. Kim (direct dark matter

search with CsI(TI) crystals) presented three of the most

perspective experiments.

The second key topic of the conference was the discus-

sion of a possible discovery of the neutrinoless mode of the

double beta decay and, respectively, the determination of

mass of the Majorana electron neutrino. The report by

S. Belyaev as well as the wide discussion after it were de-

voted to the detailed consideration of the issue. The main in-

trigue is in the fact that two years ago the German part of the

Heidelberg–Moscow collaboration (spokesman H. Klap-

dor-Kleingrothaus) published a sensational statement that

the data obtained during the last decade contain an indica-

tion of the existence of the neutrinoless double beta decay of

Ge-76 with half-life of 1 5 10 25. � years. Recently, the

Moscow part of the Heidelberg–Moscow collaboration has

finished their independent data processing. According to

the opinion of the Moscow part of the collaboration, the

searched peak which should appear as a result of the neutri-

noless double beta decay of Ge-76 is the result of unstable

work of the equipment and it is not possible to affirm fully

the discovery of the effect only on the basis of the obtained

data. Nevertheless, the results of the discussion show that

further detailed research of all related issues is necessary.
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Ïåðâûå ðåçóëüòàòû ýêñïåðèìåíòàëüíîãî èññëåäîâà-

íèÿ äâóõíåéòðèííîé ìîäû äâîéíîãî áåòà-ðàñïàäà ðàç-

ëè÷íûõ èçîòîïîâ â ìåæäóíàðîäíîì ýêñïåðèìåíòå

NEMO-3 áûëè äîëîæåíû Î. Êî÷åòîâûì (ÎÈßÈ). Â ýòîì

æå äîêëàäå ïðèâîäèëèñü è ïðåäâàðèòåëüíûå ðåçóëüòàòû

NEMO-3 ïî îãðàíè÷åíèÿì íà ïåðèîä ïîëóðàñïàäà ïî

áåçíåéòðèííîé è ìàéîðàííîé ìîäàì äâîéíîãî áåòà-ðàñ-

ïàäà îäíîâðåìåííî äëÿ íåñêîëüêèõ íàèáîëåå ïåðñïåê-

òèâíûõ èçîòîïîâ. Íîâûå ðåçóëüòàòû ïî èçìåðåíèþ

äâóõíåéòðèííîãî äâîéíîãî áåòà-ðàñïàäà Cd-116 áûëè

äîëîæåíû Ô. Äàíåâè÷åì (Óêðàèíà), Nd-150 — À. Áàðà-

áàøåì (ÈÒÝÔ), Xe-136 — Â. Êóçüìèíîâûì (ÁÍÎ ÈßÈ

ÐÀÍ). Íîâûå ïåðñïåêòèâíûå ýêñïåðèìåíòû â îáëàñòè

èññëåäîâàíèé äâîéíîãî áåòà-ðàñïàäà ÿäåð îáñóæäàëèñü

â âûñòóïëåíèÿõ Ã. Ãðàòòû (ýêñïåðèìåíò ñ êñåíîíîì

EXO), Ô. Àâèíüîíà (ïðîåêò MAJORANA ñ ñåêöèîíèðî-

âàííûìè ãåðìàíèåâûìè äåòåêòîðàìè è ýêñïåðèìåíò

CUORECINO c áîëîìåòðàìè TeO2), Þ. Çäåñåíêî (ïðî-

åêò CAMEO).

Âñå áîëüøåå âíèìàíèå â ðÿäó íåóñêîðèòåëüíûõ
ýêñïåðèìåíòîâ ïðèîáðåòàþò àñòðîôèçè÷åñêèå èññëåäî-
âàíèÿ íà èñêóññòâåííûõ ñïóòíèêàõ Çåìëè, ýòîé òåìå
áûëè ïîñâÿùåíû äîêëàäû À. Ìàëèíèíà (Ìýðèëåíä) î
ïðîåêòå AMS è Á. Õðåíîâà (Ìîñêâà) î ïðîåêòå
TUS/KLYPVE.

Äëÿ ðåãèñòðàöèè àñòðîôèçè÷åñêèõ è àòìîñôåðíûõ

íåéòðèíî ñâåðõâûñîêèõ ýíåðãèé (äîêëàä Ë. Âîëêîâîé)

òðåáóþòñÿ äåòåêòîðû îãðîìíîãî ðàçìåðà, êîòîðûå ïðè-

íÿòî íàçûâàòü íåéòðèííûìè òåëåñêîïàìè. Â íàñòîÿùåå

âðåìÿ ïîëíîöåííî ðàáîòàþò òîëüêî äâå òàêèõ óñòàíîâ-

êè: ýêñïåðèìåíò íà îçåðå Áàéêàë (äîêëàä È. Áåëîëàïòè-

êîâà) è óñòàíîâêà â àíòàðêòè÷åñêîì ëüäó AMANDA (äî-

êëàä Ä. Áåññîíà). Îáñóæäàëèñü íîâûå ïðîåêòû òàêîãî

òèïà (äîêëàä Ì. ×èáû) ñî çíà÷èòåëüíî áîëüøèì ðàáî-

÷èì îáúåìîì, òàêèå êàê IceCube — ìíîãîêðàòíî óâåëè-

÷åííûé äåòåêòîð AMANDA, óñòàíîâêè RICE è ANITA

(äîêëàä÷èê Ä. Áåññîí), à òàêæå ïîäâîäíûå äåòåêòîðû

ANTARES (È. Ñîêàëüñêèé) è NESTOR (Â. Æóêîâ).

Ïðîáëåìå ðåãèñòðàöèè íåéòðèíî îò âñïûøåê

ñâåðõíîâûõ áûëè ïîñâÿùåíû äîêëàäû Ä. Íàäåæèíà è

Â. Èìøåííèêà. Ñóäÿ ïî ðåçóëüòàòàì ïîñëåäíåãî çàñåäà-

íèÿ êîíôåðåíöèè, ïîèñêè ïðîÿâëåíèé íîâîé ôèçèêè â

êîñìè÷åñêèõ ëó÷àõ òàêæå çàíèìàþò âèäíîå ìåñòî â ñî-

âðåìåííûõ íåóñêîðèòåëüíûõ èññëåäîâàíèÿõ (äîêëàäû

Ñ. Ñëàâàòèíñêîãî, À. Ïåòðóõèíà, Â. Õðåíîâà è äð.).

Êàê ïîêàçàëè èòîãè êîíôåðåíöèè, ñèòóàöèÿ â îáëà-

ñòè ôèçèêè íåéòðèíî áûñòðî ðàçâèâàåòñÿ, â ñâÿçè ñ ÷åì

îðãàíèçàòîðû è ó÷àñòíèêè êîíôåðåíöèè ïîëàãàþò, ÷òî

åå ïðîâåäåíèå áûëî äåéñòâèòåëüíî àêòóàëüíûì è ñâîå-

âðåìåííûì.

Â. À. Áåäíÿêîâ, Â. Á. Áðóäàíèí, À. À. Ñìîëüíèêîâ
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First results of the experimental study of the two-neutri-

no mode of the double beta decay of different isotopes by

the international NEMO-3 experiment were reported at the

conference by O. Kochetov (JINR). In his report prelimi-

nary NEMO-3 results were also given on the limits on

lifetimes in neutrinoless and Majorana modes of the double

beta decay, simultaneously for several most perspective iso-

topes. New results on the measurement of the two-neutrino

double beta decay of Cd-116 were reported by F. Danevich

(Ukraine), Nd-150 by A. Barabash (ITEP), Xe-136 by

V. Kuzminov (BNO, Baksan). New promising experiments

in the field of research of the double beta decay were dis-

cussed in the talks of G. Gratta (the EXO double beta decay

experiment), F. Avignone (MAJORANA and CUORECI-

NO projects), Yu. Zdesenko (CAMEO project).

More and more attention is paid in non-accelerator

physics to astrophysics research at satellites. Reports by

A. Malinin (Maryland) about the AMS project and by

B. Khrenov (Moscow) about the TUS/KLYPVE project

dealt with these topics.

To detect astrophysical and atmospheric neutrinos of

ultra high energies (report by L. Volkova) huge detectors are

needed, which are called neutrino telescopes. Today only

two such facilities work to the full extent: BAIKAL (report

by I. Belolaptikov) and AMANDA in Antarctica (report by

D. Besson). New projects were discussed (report by

M. Chiba), such as IceCube — the many times enlarged

AMANDA detector, RICE and ANITA (D. Besson), under-

water detectors ANTARES (I. Sokalsky) and NESTOR

(V. Zhukov).

Reports by D. Nadezhdin and V. Imshennik dwelt on

the problem of neutrino registration from the supernova ex-

plosions. Judging by the results of the last meeting of the

conference, search for demonstrations of new physics in

cosmic rays also occupies an outstanding position in mod-

ern non-accelerator studies (reports by S. Slavatinsky,

A. Petrukhin, V. Khrenov and others).

The results of the conference show that the situation in

neutrino physics is developing rapidly. The organizers and

participants of the conference regard this meeting as very

actual and well-timed.

V. Bednyakov, V. Brudanin, A. Smolnikov

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



Á. Ì. Ïîíòåêîðâî (22.08.1913–24.09.1993)

22 àâãóñòà 2003 ã. èñïîëíè-
ëîñü 90 ëåò ñî äíÿ ðîæäåíèÿ
Áðóíî Ïîíòåêîðâî — âûäàþ-
ùåãîñÿ ôèçèêà ñîâðåìåííî-
ñòè, àâòîðà îñíîâîïîëàãàþùèõ
èäåé ñîâðåìåííîé ôèçèêè íåé-
òðèíî.

Â 20 ëåò Áðóíî Ïîíòåêîðâî
îêîí÷èë Ðèìñêèé óíèâåðñèòåò
è íà÷àë íàó÷íóþ äåÿòåëüíîñòü
â çíàìåíèòîé ãðóïïå Ý. Ôåðìè.
Åìó ïîñ÷àñòëèâèëîñü ïðèíÿòü
ó÷àñòèå â ëåãåíäàðíîì îòêðû-
òèè çàìåäëåíèÿ íåéòðîíîâ, êî-
òîðîå ñòàëî îñíîâîé ÿäåðíîé
ýíåðãåòèêè è åå ìíîãî÷èñëåí-
íûõ ïðèìåíåíèé. Òðàäèöèè
ðèìñêîé øêîëû Ôåðìè îí ïðî-
íåñ ÷åðåç âñþ æèçíü.

Â 1936 ã. Á. Ïîíòåêîðâî
ïðèåçæàåò â Ïàðèæ äëÿ ðàáîòû
ñ Ô. Æîëèî-Êþðè â Èíñòèòóòå
ðàäèÿ, à çàòåì â Êîëëåæ äå Ôðàíñ. Çäåñü îí ïðîâåë öèêë èñ-
ñëåäîâàíèé ïî ÿäåðíîé èçîìåðèè, çà êîòîðûå áûë óäîñòîåí
ïðåìèè Êþðè–Êàðíåãè.

Â 1940 ã. Á. Ïîíòåêîðâî ïåðååçæàåò â ÑØÀ, ãäå ðàáîòàåò
íàä ïðàêòè÷åñêèìè ïðèìåíåíèÿìè íåéòðîíîâ â íåôòåðàç-
âåäêå. Îí èçîáðåë ìåòîä íåéòðîííîãî êàðîòàæà, êîòîðûé øè-
ðîêî èñïîëüçóåòñÿ â íàñòîÿùåå âðåìÿ.

Â 1943–1948 ãã. Á. Ïîíòåêîðâî áûë íàó÷íûì ðóêîâîäèòå-
ëåì ôèçè÷åñêèõ ýêñïåðèìåíòîâ íà ÿäåðíîì ðåàêòîðå â
×îê-Ðèâåðe (Êàíàäà). Â ýòîò ïåðèîä îí âûïîëíèë öåëûé ðÿä
âàæíåéøèõ ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ ðàáîò. Èì
âïåðâûå (1947) áûëî ñäåëàíî ïðåäïîëîæåíèå îá óíèâåð-
ñàëüíîì õàðàêòåðå ñëàáîãî âçàèìîäåéñòâèÿ — âñå ïðîöåñ-
ñû ñëàáîãî âçàèìîäåéñòâèÿ èìåþò îäèíàêîâóþ ñèëó. Â
1946 ã. Áðóíî Ïîíòåêîðâî ïðåäëîæèë õëîð-àðãîíîâûé ìåòîä
ðåãèñòðàöèè íåéòðèíî. Ýòî áûëà ñìåëàÿ èäåÿ — èñïîëüçî-
âàòü ðàäèîõèìè÷åñêèé ìåòîä äëÿ äåòåêòèðîâàíèÿ íåéòðèíî.
Âîïëîùåíèå ýòîé èäåè Ð. Äýâèñîì äëÿ ðåãèñòðàöèè ñîëíå÷-
íûõ íåéòðèíî áûëî îöåíåíî Íîáåëåâñêîé ïðåìèåé 2002 ã.

Ñ 1950 ã. Á. Ïîíòåêîðâî ðàáîòàë â Ëàáîðàòîðèè ÿäåðíûõ
ïðîáëåì Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé â
Äóáíå. Èì áûë âûïîëíåí öèêë ýêñïåðèìåíòîâ ïî èññëåäîâà-
íèþ âçàèìîäåéñòâèé �-ìåçîíîâ ñ íóêëîíàìè, ïî ïîèñêó
îáðàçîâàíèÿ �-ãèïåðîíà íèæå ïîðîãà àññîöèàòèâíîãî ðî-
æäåíèÿ, îáíàðóæåí ïðîöåññ çàõâàòà ìþîíà ÿäðîì ñ èñïóñêà-

íèåì íåéòðèíî � , �� � �3 3He H.

Â 1959 ã. Á. Ïîíòåêîðâî íàïèñàë ôóíäàìåíòàëüíóþ ðà-
áîòó «Ýëåêòðîííûå è ìþîííûå íåéòðèíî», â êîòîðîé áûëî
âûñêàçàíî ïðåäïîëîæåíèå î ñóùåñòâîâàíèè äâóõ ñîðòîâ
íåéòðèíî è ïðåäëîæåíû ýêñïåðèìåíòû ïî ïðîâåðêå ýòîé
èäåè. Â 1962 ã. ñóùåñòâîâàíèå äâóõ ïîêîëåíèé íåéòðèíî
áûëî ýêñïåðèìåíòàëüíî îáíàðóæåíî Ë. Ëåäåðìàíîì,
Äæ. Øòåéíáåðãåðîì è Ì. Øâàðöåì, êîòîðûå âïîñëåäñòâèè
ïîëó÷èëè Íîáåëåâñêóþ ïðåìèþ.

Îäíà èç íàèáîëåå êðàñèâûõ èäåé Á. Ïîíòåêîðâî — îá
îñöèëëÿöèÿõ íåéòðèíî, áûëà âïåðâûå âûñêàçàíà èì â 1957 ã.
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Bruno Pontecorvo (22.08.1913–24.09.1993)

22 August 2003 marked
the 90th anniversary of the
birth of Bruno Pontecorvo,
an outstanding physicist, the
author of basic ideas in the
modern neutrino physics.

Bruno Pontecorvo grad-
uated from the University of
Rome at the age of 20 and
started his scientific life in the
famous group of E. Fermi.
He participated in the leg-
endary discovery of the neu-
tron slowing, which formed
the basis for the modern nu-
clear energy research and its
application. He kept the tra-
dition of the Rome school of
physics all through his life.

In 1936 B. Pontecorvo
came to Paris to work with
F. Joliot-Curie at the Institute

of Radium and then at the College de France. He con-
ducted a series of investigations of the nuclear isomerism
for which he received the Curie–Carnegi Prize.

In 1940 B. Pontecorvo came to the USA and worked
on the practical applications of neutrons for the oil search.
He invented and patented the neutron carotage method
which is widely used now.

In 1943–1948 B. Pontecorvo worked as a scientific
leader of the physics experiments at the nuclear reactor
at Chalk River (Canada). In this period he performed a
number of important experimental and theoretical
studies. For the first time he made a suggestion about the
universal character of weak interactions (1947) — that all
processes of weak interactions have the same strength.
In 1946 he suggested the chlor-argon method of the neu-
trino registration. It was a daring idea — using the radio-
chemical method for the neutrino detection. This idea
was implemented in practice for the registration of the so-
lar neutrino by R. Davis, honoured by the Nobel Prize in
2002.

From 1950 B. Pontecorvo was working at the Labo-
ratory of Nuclear Problems of the Joint Institute for Nu-
clear Research in Dubna. He performed experiments for
investigation of pion–nucleon interactions, search for
�-hyperon production below the threshold of the associa-
tive production, found the process of muon capture with

the neutrino escape � , �� � �3 3He H.

In 1959 B. Pontecorvo wrote the fundamental paper
«Electron and Muon Neutrino», where the suggestion
about the existence of two sorts of neutrino was made
and experiments for the testing of the idea were pro-
posed. The existence of two generations of neutrino was
experimentally proved in 1962 by L. Lederman, J. Stein-
berger and M. Schwarz, who received the Nobel Prize for
their work.

ÏÀÌßÒÈ Ó×ÅÍÛÕ
IN MEMORY OF SCIENTISTS



Îí ïðåäïîëîæèë, ÷òî â ñëó÷àå íàðóøåíèÿ çàêîíà ñîõðàíå-
íèÿ ëåïòîííîãî ÷èñëà ìîãóò ïðîèñõîäèòü îñöèëëÿöèè íåé-
òðèíî, ïî àíàëîãèè ñ îñöèëëÿöèÿìè â ñèñòåìå íåéòðàëüíûõ
K-ìåçîíîâ. Âïîñëåäñòâèè Á. Ïîíòåêîðâî ïðîàíàëèçèðîâàë
ðàçíûå ñõåìû ñìåøèâàíèÿ ëåïòîíîâ, îí áûë ïåðâûì, êòî
îáúÿñíèë ïàðàäîêñ ñîëíå÷íûõ íåéòðèíî çà ñ÷åò îñöèëëÿöèé
íåéòðèíî. Ýêñïåðèìåíòàëüíîå îòêðûòèå îñöèëëÿöèé íåé-
òðèíî áûëî óäîñòîåíî Íîáåëåâñêîé ïðåìèè 2002 ã.

Á. Ì. Ïîíòåêîðâî áûë äåéñòâèòåëüíûì ÷ëåíîì Ðîññèé-
ñêîé àêàäåìèè íàóê è Àêàäåìèè äåè Ëèí÷åè (Èòàëèÿ), ïî÷åò-
íûì äîêòîðîì óíèâåðñèòåòîâ Áóäàïåøòà è Ôåððàðû, ïðî-
ôåññîðîì Ìîñêîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà.

Ì. Ã. Ñàïîæíèêîâ
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One of the most beautiful ideas by B. Pontecorvo is
the neutrino oscillations, for the first time expressed in
1957. He suggested that if the lepton number is not con-
served, the neutrino oscillations might be in full analogy
with the oscillation in the system of neutral kaons. Subse-
quently, he analyzed different lepton mixing schemes, he
was the first to explain the solar neutrino paradox due to
neutrino oscillations. Experimental observation of the
neutrino oscillations was valued by the Nobel Prize of
2002.

B. Pontecorvo was a member of the Russian Acade-
my of Sciences and Academia dei Lincei (Italy), Doctor
Honoris Causa of Budapest and Ferrara University, Pro-
fessor of Moscow State University.

M. Sapozhnikov

Äóáíà, 23 ìàÿ. Îòêðûòèå àëëåè èìåíè àêàäåìèêà Í. Ñîäíîìà

íà òåððèòîðèè Ëàáîðàòîðèè íåéòðîííîé ôèçèêè

èì. È. Ì. Ôðàíêà

Dubna, 23 May. A ceremony to open an alley

named after Academician N. Sodnom on the site

of the Frank Laboratory of Neutron Physics

ÏÀÌßÒÈ Ó×ÅÍÛÕ
IN MEMORY OF SCIENTISTS



Äèðåêöèÿ ÎÈßÈ è äèðåêöèÿ Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà ñ ãëóáîêèì ïðèñêîðáèåì
ñîîáùàþò î êîí÷èíå 6 èþëÿ 2003 ã. íà 70-ì ãîäó æèçíè âûäà-
þùåãîñÿ ðîññèéñêîãî ôèçèêà-òåîðåòèêà è îðãàíèçàòîðà íàó-
êè, ãëàâíîãî íàó÷íîãî ñîòðóäíèêà ÈÔÂÝ ïðîôåññîðà Ëüâà
Äìèòðèåâè÷à Ñîëîâüåâà è âûðàæàþò ãëóáîêèå ñîáîëåçíîâà-
íèÿ ðîäíûì è áëèçêèì ïîêîéíîãî.

Íàó÷íàÿ äåÿòåëüíîñòü Ëüâà Äìèòðèåâè÷à ìíîãèå ãîäû
áûëà ñâÿçàíà ñ ÎÈßÈ. Ïî ïðèãëàøåíèþ ñâîåãî ó÷èòåëÿ
Í. Í. Áîãîëþáîâà ñ 1960 ã. îí ðàáîòàåò â ËÒÔ. Â íà÷àëå 60-õ
ãîäîâ èì áûëè âûïîëíåíû ïèîíåðñêèå èññëåäîâàíèÿ ïî
êâàíòîâîé òåîðèè ïîëÿ, òåîðèè ôîòîðîæäåíèÿ, ñâåðõñõîäÿ-
ùèìñÿ ïðàâèëàì ñóìì. Ïåðåéäÿ â 1964 ã. íà ðàáîòó â ÈÔÂÝ,
Ëåâ Äìèòðèåâè÷ íèêîãäà íå ïðåðûâàë ñâÿçè ñ ËÒÔ. Çíàìåíè-
òûå ïðàâèëà ñóìì ïðè êîíå÷íûõ ýíåðãèÿõ, ïðèâåäøèå âïî-
ñëåäñòâèè ê äóàëüíûì ìîäåëÿì è òåîðèè ñòðóí, áûëè ïîëó-
÷åíû èì â 1967 ã. (ñîâìåñòíî ñ À. À. Ëîãóíîâûì è À. Í. Òàâõå-
ëèäçå) è ïðîâåðÿëèñü ïîä åãî ðóêîâîäñòâîì â ËÒÔ.

Ñ 1974 ïî 1993 ã. Ë. Ä. Ñîëîâüåâ âîçãëàâëÿë ÈÔÂÝ è
î÷åíü ìíîãî ñäåëàë äëÿ ðàçâèòèÿ ñîòðóäíè÷åñòâà ìåæäó íà-
øèìè èíñòèòóòàìè. Â ýòè ãîäû íà óñêîðèòåëå ÈÔÂÝ áûëà îò-
êðûòà ìàñøòàáíàÿ èíâàðèàíòíîñòü àäðîííûõ âçàèìîäåé-
ñòâèé, îáíàðóæåí ýôôåêò ðîñòà ïîëíûõ ñå÷åíèé («cåðïóõîâ-
ñêèé ýôôåêò»). Âåñîì áûë âêëàä â ýòè ðàáîòû è ñîòðóäíèêîâ
ÎÈßÈ.

Ëåâ Äìèòðèåâè÷ ÷àñòî ïðèåçæàë â Äóáíó íà çàñåäàíèÿ
Ó÷åíîãî ñîâåòà ÎÈßÈ, íà êîíôåðåíöèè è ñåìèíàðû ËÒÔ.
Çäåñü îí äîêëàäûâàë è îáñóæäàë ñâîè ïîñëåäíèå ðàáîòû ïî
êâàðêîâûì è ñòðóííûì ìîäåëÿì àäðîíîâ. Ó âñåõ êîëëåã è
ó÷åíèêîâ, çíàâøèõ Ëüâà Äìèòðèåâè÷à ïî ðàáîòå è â ðàçëè÷-
íûõ æèçíåííûõ îáñòîÿòåëüñòâàõ, ãëóáî÷àéøåå óâàæåíèå âû-
çûâàëè åãî ÷åëîâå÷åñêàÿ öåëüíîñòü, íåïîâòîðèìàÿ äîáðî-
æåëàòåëüíîñòü è ãëóáîêî èíòåëëèãåíòíàÿ ìàíåðà îáùåíèÿ
ïðè ÷åòêîé ôîðìóëèðîâêå è îòñòàèâàíèè ïðèíöèïèàëüíûõ
ïîçèöèé.

Òÿæåëàÿ áîëåçíü îáîðâàëà æèçíü òàëàíòëèâîãî ó÷åíîãî.
Ñâåòëûé îáðàç ýòîãî çàìå÷àòåëüíîãî, ïðåäàííîãî íàóêå ÷å-
ëîâåêà íàâñåãäà ñîõðàíèòñÿ â ïàìÿòè äðóçåé è êîëëåã.

Äèðåêöèÿ ÎÈßÈ

Äèðåêöèÿ ËÒÔ
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It is with deep sorrow that the JINR Directorate and
the Directorate of the Bogoliubov Laboratory of Theoreti-
cal Physics inform of the death on the 6th of July of Pro-
fessor Lev Dmitrievich Soloviev, an eminent Russian the-
oretical physicist and organizational leader of science,
principal researcher of IHEP, and express their sincere
condolences to his relatives and friends.

The scientific activity of L. D. Soloviev was linked
with JINR for many years. At the invitation of his teacher
N. N. Bogoliubov L. D. Soloviev started to work at the
Laboratory of Theoretical Physics in 1960. At the begin-
ning of the sixties he carried out pioneer studies on quan-
tum field theory, photoproduction theory, and supercon-
verging sum rules. Even when in 1964 Lev Dmitrievich
moved to work at IHEP he never lost contacts with LTP.
Famous finite energy sum rules that led to dual models
and the string theory were obtained by him in 1967 (to-
gether with A. A. Logunov and A. N. Tavkhelidze) and
were checked under his leadership at LTP.

From 1974 to 1993 L. D. Soloviev headed IHEP and
contributed a lot to the promotion of collaboration be-
tween our Institutes. During these years the scale invari-
ance of hadron interactions was discovered, and the ef-
fect of increasing total cross sections («Serpukhov ef-
fect») was observed. These investigations were greatly
contributed by JINR researchers.

LeV Dmitrievich often came to Dubna to take part in
sessions of the JINR Scientific Council, conferences and
seminars held at LTP. Here he reported on his latest
works on quark and string hadron models. All colleagues
and disciples, all those who knew Lev Dmitrievich at work
and under different circumstances admired his individual-
ity, exceptional friendliness, and consideration for people
combined with clear statement and persistence in his ac-
tive stand of life.

Serious illness took the talented scientist’s life. His
friends and colleagues will remember Lev Dmitrievich, a
remarkable man and a devoted scientist.

JINR Directorate,
BLTP Directorate

ÏÀÌßÒÈ Ó×ÅÍÛÕ
IN MEMORY OF SCIENTISTS

Ë. Ä. Ñîëîâüåâ
L. D. Soloviev

14.01.1934 – 06.07.2003



� Ìåæäóíàðîäíàÿ àññîöèàöèÿ àêàäåìèé íàóê: Ìàòåðè-

àëû çàñåäàíèÿ Ñîâåòà Ìåæäóíàðîäíîé àññîöèàöèè

àêàäåìèé íàóê, Àëóøòà, 27–30 ìàÿ 2002 ã. / Ìåæäóíà-

ðîäíàÿ àññîöèàöèÿ àêàäåìèé íàóê; Ñîñò.: Ï. Í. Áîãî-

ëþáîâ è äð. — Äóáíà: ÎÈßÈ, 2003. — 68 ñ.: èë. —

(ÎÈßÈ; 2003-50).

International Association of Academies of Sciences:

Proc. of the Meeting of the IAAS Council, Alushta,

27–30 May 2002 / International Association of Acad-

emies of Sciences; Comp. by P. N. Bogolyubov et al. —

Dubna: JINR, 2003 — 68 p: ill. — (JINR; 2003-50).

� Ñòàòèñòè÷åñêèé ïîäõîä ê àíàëèçó ÿäåðíûõ ðåàêöèé ñ

ïîìîùüþ ïðîãðàììû GROGIF: Ó÷åá.-ìåòîä. ïîñî-

áèå / Í. Â. Àíòîíåíêî, Ñ. Ï. Èâàíîâà, À. Ñ. Çóáîâ è

Î. Â. Ôîòèíà. — Äóáíà: ÎÈßÈ, 2002. — 20 ñ. —

(Ó÷åá.-ìåòîä. ïîñîáèÿ Ó÷åáíî-íàó÷íîãî öåíòðà ïðè

ÎÈßÈ. ÓÍÖ; 2002-17) — Áèáëèîãð.: ñ. 20.

Statistical Approach to the Analysis of Nuclear Reac-

tions with the GROGIF Programme: Manual / N. V. An-

tonenko, S. P. Ivanova, A. S. Zubov and O. V. Fotina. —

Dubna: JINR, 2002. — 20 p. — (Manuals of the JINR

UC; 2002-17). Bibliogr.: P. 20.

� Neutron Spectroscopy, Nuclear Structure, Related Top-

ics: XI Intern. Seminar on Interaction of Neutrons with

Nuclei (ISINN-11), Dubna, May 28–31, 2003: Ab-

stracts. — Dubna: JINR, 2003. — 86 p. — (JINR;

E3-2003-58).

� Very High Multiplicity Physics: Proc. of the Third Inter-

national Workshop, Dubna, June 3–5, 2002. — Dubna:
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ÍÎÂÛÅ ÏÓÁËÈÊÀÖÈÈ
NEW PUBLICATIONS

Ý×Àß PARTICLES AND NUCLEI

Âûøëè â ñâåò î÷åðåäíûå âûïóñêè æóðíàëà «Ôèçèêà

ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà».

� Âûïóñê 2 (2003. Ò. 34) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Èáðàåâà Å. Ò. Ðàññåÿíèå ��- è K �-ìåçîíîâ íà ëåã-

êèõ êëàñòåðèçîâàííûõ ÿäðàõ.

Èíîçåìöåâ Â. È. Èíòåãðèðóåìûå öåïî÷êè Ãåéçåíáåð-

ãà–âàí Ôëåêà ñ íåëîêàëüíûì îáìåííûì âçàèìîäåé-

ñòâèåì.

Áåðåçîâîé Â. Ï., Áîëîòèí Þ. Ë., Ãîí÷àð Â. Þ., Ãðà-
íîâñêèé Ì. ß. Êâàäðóïîëüíûå êîëåáàíèÿ êàê ïðèìåð

õàîòè÷åñêîãî äâèæåíèÿ â ÿäðàõ.

Ïîïîâ Þ. Ï. Íåéòðîííàÿ ñïåêòðîñêîïèÿ íà ðóáåæå

âåêîâ.

Õîëìóðîäîâ Õ. Ò., Àëòàéñêèé Ì. Â., Ïóçûíèí È. Â.,
Äàðäåí Ò., Ôèëàòîâ Ô. Ï. Ìåòîäû ìîëåêóëÿðíîé äè-

íàìèêè äëÿ ìîäåëèðîâàíèÿ ôèçè÷åñêèõ è áèîëîãè÷å-

ñêèõ ïðîöåññîâ.

� Âûïóñê 3 (2003. Ò. 34) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Ãàïîíîâ Þ. Â. Èãîðü Âàñèëüåâè÷ Êóð÷àòîâ

(1903–1960). Æèçíåííûé ïóòü (Ê ñòîëåòèþ ñî äíÿ

ðîæäåíèÿ).

Êóçíåöîâ Â. È., Ñèñàêÿí À. Í. Áîëüøàÿ æèçíü è áîëü-

øèå äåëà àêàäåìèêà Àëåêñàíäðîâà.

Ãëàäûø-Äçÿäóñ Å. ßâëÿþòñÿ ëè ñîáûòèÿ òèïà êåí-

òàâð ýêçîòè÷åñêèìè ñèãíàëàìè ñóùåñòâîâàíèÿ

êâàðê-ãëþîííîé ïëàçìû?.

Ïåðâóøèí Â. Í. Äèðàêîâñêèå ïåðåìåííûå â êàëèáðî-

âî÷íûõ òåîðèÿõ.

Ïîëóáàðèíîâ È. Â. Óðàâíåíèÿ êâàíòîâîé ýëåêòðîäè-

íàìèêè.

Regular issues of the journal «Physics of Elementary

Particles and Atomic Nuclei» have been published.

� Issue 2 (2003. V. 34) includes:

Ibraeva E. T. The Scattering of ��- and K �-Mesons

from Light Clusterisation Nuclei.

Inozemtsev V. I. Integrable Heisenberg–van Vleck

Chains with Variable Range Exchanged.

Berezovoj V. P., Bolotin Yu. L., Gonchar V. Yu., Gra-
novsky M. Ya. Quadrupole Oscillations as Paradigm

of the Chaotic Motion in Nuclei.

Popov Yu. P. Neutron Spectroscopy on the Border

of the Centuries.

Kholmurodov K. T., Altaisky M. V., Puzynin I. V., Dard-
en T., Filatov F. P. Molecular Dynamics Methods

for Simulation of Physical and Biological Processes.

� Issue 3 (2003. V. 34) includes:

Gaponov Yu. V. Igor Vasil’evich Kurchatov (1903–

1960). The Life Way (To the Centenary of Kurchatov’s

Birthday).

Kuznetsov V. I., Sissakian A. N. Grand Life and Grand

Deeds of Academician Aleksandrov.

Gladysz-Dziaduœ E. Are Centauros Exotic Signals of the

Quark-Gluon Plasma?

Pervushin V. N. Dirac Variables in Gauge Theories.

Polubarinov I. V. Equations of Quantum Electrody-

namics.



JINR, 2003. — 243 p.: ill. — (JINR; E1,2-2003-29). —

Bibliogr.: ends of papers.

� Ñîçäàíèå ìåæäèñöèïëèíàðíîãî íàó÷íî-èññëåäîâà-

òåëüñêîãî êîìïëåêñà â ÅÍÓ èì. Ë. Í. Ãóìèëåâà —

øàã ê ñîâðåìåííûì íàóêîåìêèì òåõíîëîãèÿì /

Â. Ñ. Øêîëüíèê, Ì. Æ. Æîëäàñáåêîâ, Ê. Ê. Êàäûð-

æàíîâ, Ì. Ã. Èòêèñ è Ñ. Í. Äìèòðèåâ. — Àëìà-Àòà:
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