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Â ðàìêàõ òåîðåòè÷åñêîãî ïîäõîäà, îñíîâàííîãî íà
íåïîñðåäñòâåííîì âû÷èñëåíèè äèàãðàìì Ôåéíìàíà,
èññëåäóþòñÿ ýêñêëþçèâíûå ïðîöåññû ýëåêòðîðàñùå-
ïëåíèÿ ëåã÷àéøèõ ÿäåð âûñîêîýíåðãåòè÷åñêèìè ýëåê-
òðîíàìè ( 2H( , )e e p n� , 3 2He H( , )e e p� , 3He( , )( )e e p pn� ,
4He( , )e e p X� ).

Â äàííîì ïîäõîäå ýôôåêòû âçàèìîäåéñòâèÿ â êî-
íå÷íîì ñîñòîÿíèè (ÂÊÑ) ðàññìàòðèâàþòñÿ êàê ïðîöåñ-
ñû ìíîãîêðàòíîãî ïåðåðàññåÿíèÿ àêòèâíîãî íóêëîíà íà
ñèñòåìå èç A�1íóêëîíîâ-ñïåêòàòîðîâ, ÷òî ïðåäñòàâëÿ-
åò ñîáîé îáîáùåíèå îáû÷íîé ìîäåëè Ãëàóáåðà (â êîòî-
ðîé íóêëîíû â ÿäðå ðàññìàòðèâàþòñÿ êàê «çàìîðîæåí-
íûå» è ó÷èòûâàþòñÿ òîëüêî ïåðïåíäèêóëÿðíûå ñîñòà-
âëÿþùèå ïåðåäàííîãî èìïóëüñà), ÷òîáû ó÷èòûâàòü
âîçáóæäåííûå ñîñòîÿíèÿ A�1 ÿäåðíîé ñèñòåìû. Ó÷åò
ïðîäîëüíûõ êîìïîíåíò ïðèâîäèò ê äîïîëíèòåëüíîé çà-
âèñèìîñòè ïðîôèëü-ôóíêöèè îò ýíåðãèè îòäåëåíèÿ è
èìïóëüñà ñïåêòàòîðîâ. Ïðèâîäèòñÿ äåòàëüíîå òåîðåòè-
÷åñêîå èññëåäîâàíèå îñíîâíûõ õàðàêòåðèñòèê ìîäåëè, â
÷àñòíîñòè, ðàññìàòðèâàåòñÿ âîçìîæíîñòü èñïîëüçîâà-

íèÿ ãèïîòåçû ôàêòîðèçàöèè ñå÷åíèÿ A e e p B( , )� -ðåàêöèé
è îïðåäåëÿåòñÿ îáëàñòü åå ïðèìåíåíèÿ. Ïîäõîä äîñòà-
òî÷íî ïðîçðà÷åí â èíòåðïðåòàöèè è íå ñîäåðæèò ñâî-
áîäíûõ ïîäãîíî÷íûõ ïàðàìåòðîâ: â êà÷åñòâå ÿäåðíûõ
âîëíîâûõ ôóíêöèé èñïîëüçóþòñÿ ðåçóëüòàòû ðàñ÷åòîâ ñ
ðåàëèñòè÷åñêèìè ïîòåíöèàëàìè, à ïàðàìåòðû ÂÊÑ áå-
ðóòñÿ èç ýêñïåðèìåíòîâ ïî NN -ðàññåÿíèþ. Ðàñ÷åòû
äèôôåðåíöèàëüíûõ ñå÷åíèé ïðîöåññîâ 2H( , )e e p n� ,
3 2He H( , )e e p� , 3He( , )( )e e p pn� , 4He( , )e e p X� , âûïîë-

íåííûå â ðàìêàõ îáû÷íîãî ýéêîíàëüíîãî ïðèáëèæåíèÿ
è â ðàìêàõ îáîáùåííîé ìîäåëè Ãëàóáåðà, ñðàâíèâàþòñÿ
ñ èìåþùèìèñÿ ýêñïåðèìåíòàëüíûìè äàííûìè. Ïîêàçà-
íî, ÷òî âî âñåõ ñëó÷àÿõ óäàåòñÿ ïîëó÷èòü õîðîøåå îïè-
ñàíèå äàííûõ.

Òàêæå ïîêàçàíî, ÷òî ýôôåêòû ÂÊÑ ïðåíåáðåæèìî
ìàëû â ïàðàëëåëüíîé êèíåìàòèêå, òîãäà êàê â ïåðïåíäè-
êóëÿðíîé êèíåìàòèêå ÂÊÑ èãðàþò äîìèíèðóþùóþ
ðîëü ïðè áîëüøèõ çíà÷åíèÿõ ýíåðãèé îòäåëåíèÿ è èì-
ïóëüñà ñïåêòàòîðà. Â ðàññìàòðèâàåìîé êèíåìàòè÷åñêîé
îáëàñòè (pm �0 6, ÃýÂ/ñ, Em �100 ÌýÂ) ïîïðàâêè â
ïðîôèëü-ôóíêöèÿõ îò ó÷åòà òîëüêî ýíåðãèé âîçáóæäå-
íèÿ ìàëû è íå ïðåâûøàþò íåñêîëüêèõ ïðîöåíòîâ.

Ciofi degli Atti C., Kaptari L. P. nucl-th/0407024; submitted
to «Phys. Rev.».
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Bogoliubov Laboratory of Theoretical Physics

The exclusive processes 2H( , )e e p n� , 3 2He H( , )e e p� ,
3He( , )( )e e p pn� , and 4He( , )e e p X� have been analyzed us-

ing realistic few-body wave functions and treating final-
state interaction (FSI) effects within a Generalized Glauber
approach (GGA), based on the direct calculation of the
Feynman diagrams, which describe the rescattering of the
struck nucleon with the nucleons of the A�1 system. The
approach represents an improvement of the conventional
Glauber eikonal approach (GA), where it is assumed that:
i) target nucleons are stationary during the multiple scatter-
ing of the struck nucleon with the nucleons of the spectator
system A�1 (the frozen approximation), and ii) only per-
pendicular momentum transfer components are considered
in nucleon–nucleon (NN) rescattering. The GGA, originally
developed by various authors in different contexts, takes
into account the effects of the nuclear excitation of the A�1
system, which leads to a dependence of the profile function
upon the removal energy of the struck nucleon and, conse-
quently, to a variation of the longitudinal component of the
missing momentum; thus, in the GGA the effects of the Fer-
mi motion of the A�1 system on the rescattering of the

struck nucleon are taken into account, and the frozen ap-
proximation is removed. The basic elements of the GGA
method are presented and a relevant related topic, namely
the factorization of the cross section for the exclusive
process A e e p B( , )� frequently adopted in the calculations, is
discussed within the context of the GA and GGA approxi-
mation. Our approach is a very transparent one and fully pa-
rameter-free: realistic wave functions resulting from
few-body calculations are used and FSI effects are fixed by
NN-scattering data. The available experimental data on the
processes 2H( , )e e p n� , 3 2He H( , )e e p� , 3He( , )( )e e p pn� ,

and 4He( , )e e p X� are compared with theoretical predic-

tions obtained within both the GA and the GGA, and a gen-
eral good agreement is obtained for both the two- and the
three-body systems. It is found that in some kinematical
conditions FSI effects represent small corrections, whereas
in other kinematics conditions they are very large and ab-
solutely necessary to provide a satisfactory agreement be-
tween theoretical calculations and experimental data. It is
shown that in the kinematics of the experimental data that
have been considered, covering a region of missing momen-
tum and energy pm �0 6. GeV/c and Em �100 MeV in the
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Ñôîðìóëèðîâàíà ìèêðîñêîïè÷åñêàÿ òåîðèÿ ñâåðõ-

ïðîâîäèìîñòè äëÿ ïëîñêîñòè CuO 2 â ðàìêàõ p d� -ìîäå-

ëè Õàááàðäà. Ñ ïîìîùüþ ïðîåêöèîííîé òåõíèêè Ìîðè

ïîëó÷åíî óðàâíåíèå Äàéñîíà äëÿ ôóíêöèé Ãðèíà îò

îïåðàòîðîâ Õàááàðäà. Ïîêàçàíî, ÷òî àíòèôåððîìàãíèò-

íûé îáìåí, îáóñëîâëåííûé ìåæçîííûìè ïåðåñêîêàìè,

ïðèâîäèò ê ñïàðèâàíèþ âñåõ íîñèòåëåé â çîíå ïðîâîäè-

ìîñòè è âûñîêîé òåìïåðàòóðå ñâåðõïðîâîäÿùåãî ïåðå-

õîäà, êîòîðàÿ ïðîïîðöèîíàëüíà ýíåðãèè Ôåðìè. Êèíå-

ìàòè÷åñêîå âçàèìîäåéñòâèå ïðè âíóòðèçîííûõ ïåðå-

ñêîêàõ îïðåäåëÿåò îáû÷íîå ñïèí-ôëóêòóàöèîííîå

ñïàðèâàíèå. Ýòè äâà êàíàëà ñïàðèâàíèÿ îáåñïå÷èâàþò

âûñîêîòåìïåðàòóðíóþ ñâåðõïðîâîäèìîñòü â êóïðàòàõ.

×èñëåííîå ðåøåíèå óðàâíåíèÿ äëÿ ñâåðõïðîâîäÿùåé

ùåëè ïîäòâåðæäàåò d-âîëíîâóþ ñèììåòðèþ ùåëè è ïî-

çâîëÿåò âû÷èñëèòü çàâèñèìîñòü Tc îò ëåãèðîâàíèÿ. Îá-

ñóæäàåòñÿ èçîòîïè÷åñêèé ýôôåêò è çàâèñèìîñòü Tc îò

äàâëåíèÿ.

Plakida N. M. cond-mat/0407550; submitted to Proc. Int.
Conf. «Spectroscopies in Novel Superconductors», Sitges, Spain,
July 11–16, 2004; and to «J. Phys. Chem. Solids».

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

Íà 90-êàíàëüíîì ÷åðåíêîâñêîì �-ñïåêòðîìåòðå
ËÂÝ èçìåðåíû ñå÷åíèÿ èíêëþçèâíîãî îáðàçîâàíèÿ � 0-
ìåçîíîâ â ðåàêöèÿõ d x� � �C � 0 è d x� � �Cu � 0

ïðè èìïóëüñå 4,5 ÃýÂ/ñ íà íóêëîí äëÿ êèíåìàòè÷åñêîé
îáëàñòè 	� 
 �16 ; E� �2 ÃýÂ (ë. ñ.). Ðàñïðåäåëåíèå ïî
ýôôåêòèâíîé ìàññå M �� ïîïàðíî ñêîìáèíèðîâàííûõ
�-êâàíòîâ ñ ýíåðãèåé E E� �1 2 2� � ÃýÂ ïðåäñòàâëåíî íà
ðèñóíêå.

Ïîëó÷åíû ñëåäóþùèå îñíîâíûå ðåçóëüòàòû.

1. Èç îòíîøåíèÿ ñå÷åíèé îáðàçîâàíèÿ � 0-ìåçîíîâ
íà ÿäðàõ óãëåðîäà è ìåäè ïîëó÷åíà çàâèñèìîñòü ïîêàçà-
òåëÿ n â ïàðàìåòðèçàöèè Ed d p At

n3 3
/ ~ îò êóìóëÿòèâ-

íîãî ÷èñëà X â èíòåðâàëå 0,6
 
X 1,8 è îò êâàäðàòà ïî-
ïåðå÷íîãî èìïóëüñà â èíòåðâàëå 0,04
 
Pt

2

0,40 (ÃýÂ/c)2. Îí ñîñòàâëÿåò n� �0 39 0 02, , è ïðàêòè÷å-
ñêè íå çàâèñèò îò X è Pt .

2. Èç àíàëèçà äàííûõ ýòîé ðàáîòû ñîâìåñòíî ñ äàí-
íûìè, ïîëó÷åííûìè ðàíåå, âûïîëíåíû îöåíêè âåðîÿò-
íîñòè p6 îáðàçîâàíèÿ 6-êâàðêîâûõ êîíôèãóðàöèé â

2

perpendicular kinematics, the GA and GGA predictions dif-
fer only by less than�3–4%.

Ciofi degli Atti C., Kaptari L. P. nucl-th/0407024; submitted
to «Phys. Rev.».

A microscopic theory of superconductivity is formulat-
ed within an effective p d� Hubbard model for a CuO2
plane. By applying the Mori-type projection technique, the
Dyson equation is derived for the Green functions in terms
of Hubbard operators. The antiferromagnetic exchange
caused by interband hopping results in pairing of all carriers
in the conduction subband and high superconducting transi-
tion temperature Tc , which is proportional to the Fermi en-
ergy. Kinematic interaction in intraband hopping is respon-
sible for the conventional spin-fluctuation pairing. These
two channels of pairing result in high-temperature super-
conductivity in cuprates. Numerical solution of the super-
conducting gap equation proves the d-wave gap symmetry
and defines Tc doping dependence. Oxygen isotope shift
and pressure dependence of Tc are also discussed.

Plakida N. M. cond-mat/0407550; submitted to Proc. Int.
Conf. «Spectroscopies in Novel Superconductors», Sitges, Spain,
July 11–16, 2004; and to «J. Phys. Chem. Solids».

Veksler and Baldin Laboratory
of High Energies

By using the LHE 90-channel lead glass Cherenkov
spectrometer, the cross sections for the inclusive production
of � 0 mesons in the reactions d x� � �C � 0 and
d x� � �Cu � 0 at an incident momentum of 4.5 GeV/c per
nucleon are measured for the kinematical region specified
by the inequalities 	� 
 �16 and E� �2 GeV (lab. system).

The combinatorial invariant mass spectrum of �� com-
binations with energies E E� �1 2 2� � GeV is shown in
figure.

In the experiment we obtained the following main re-
sults:

1. The cumulative number and transverse momentum
dependences of the exponent n in the cross-section parame-
terization Ed d p At

n3 3
/ ~ are investigated by comparing

the observed cross sections for � 0 production on carbon
and copper targets over the intervals 0.6
 
X 1.8 and
0.04
 
Pt

2 0.40 (GeV/c)2. It is found that n� �0 39 0 02. .

and, practically, n is independent of X and Pt .
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ÿäðàõ 2 4d, He è 12C. Îíè ñîñòàâëÿþò: p d6
2 2( )� %;

p6
4 5 10( )He � � %; p6

12 20 40( )C � � % .

3. Íà ñòàòèñòèêå áîëåå ÷åì 40 000� 0-ìåçîíîâ âïåð-
âûå îïðåäåëåíî äâàæäû äèôôåðåíöèàëüíîå èíâàðèàíò-
íîå ñå÷åíèå ðåàêöèè d x� � �C � 0 â çàâèñèìîñòè îò
ýíåðãèè è óãëà âûëåòà � 0-ìåçîíîâ.

Àáðààìÿí Õ. Ó. è äð. Ïðåïðèíò ÎÈßÈ Ð1-2004-37. Äóáíà,
2004.

Â ðåàêöèè np npK K� � � ïðè èìïóëüñå ïàäàþùèõ

íåéòðîíîâ Pn � �( , , )5 20 0 12 ÃýÂ/ñ èññëåäîâàíî îáðàçî-

âàíèå è ñâîéñòâà áàðèîííûõ ðåçîíàíñîâ ñî ñòðàííî-
ñòüþ S��1 â ñèñòåìå nK�. Îáíàðóæåí ðÿä îñîáåííî-
ñòåé â ñïåêòðå ýôôåêòèâíûõ ìàññ óêàçàííîé ñèñòåìû.
Âñå ðåçîíàíñû èìåþò âûñîêóþ ñòàòèñòè÷åñêóþ çíà÷è-
ìîñòü. Èõ øèðèíû ñðàâíèìû ñ ðàçðåøåíèåì ïî ìàññàì.
Ïðîèçâåäåíà îöåíêà ñïèíîâ ðåçîíàíñîâ è ïîñòðîåíà ðî-
òàöèîííàÿ ïîëîñà, ñâÿçûâàþùàÿ ìàññû ðåçîíàíñîâ ñ èõ
ñïèíàìè.

Èññëåäîâàíèÿ ïðîâîäèëèñü íà ìàòåðèàëå ñ 1-ìåòðî-
âîé âîäîðîäíîé ïóçûðüêîâîé êàìåðû ËÂÝ ÎÈßÈ, îáëó-
÷åííîé ïó÷êàìè êâàçèìîíîõðîìàòè÷åñêèõ íåéòðîíîâ
èç ñèíõðîôàçîòðîíà ËÂÝ.

3

2. The probabilities p6 of the formation of six-quark
configurations in 2 4d, He and 12C nuclei (invoking our data

for the reactions � �� � �A xt
0 and C� � �A xt � 0 )

are estimated: p d6
2 2( )� %; p6

4 5 10( )He � � %;

p6
12 20 40( )C � � % .

3. The double differential invariant cross section of the
reaction d x� � �C � 0 is first measured using statistics of
more than 40 000 � 0 mesons (see figure, a).

Abraamian Kh. et al. JINR Preprint Ð1-2004-37. Dubna,
2004.

The production and properties of the resonances with

the strangeness S��1in the system of nK�were studied in

the reaction np npK K� � � at the momentum of incident

neutrons Pn � �( . . )5 20 0 12 GeV/c. A number of peculiari-

ties were found in the effective mass spectrum of the above-

mentioned system. All these resonances have a large statis-

tical significance. Their widths are comparable with the

mass resolution. The estimation of the resonance spins was

carried out, and the rotational band connecting the reso-

nance masses and spins was constructed.
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Ðàñïðåäåëåíèÿ ïî ýôôåêòèâíîé ìàññå ïîïàðíî ñêîìáèíèðîâàííûõ �-êâàíòîâ â ðåàêöèÿõ d x� � �C �0 (a) è d x� � �Cu �0 (á).

Òî÷å÷íûå ãèñòîãðàììû — ôîíîâûå, ïîëó÷åííûå ïóòåì ñëó÷àéíîãî îòáîðà �-êâàíòîâ èç ðàçíûõ ñîáûòèé. Øòðèõîâàÿ ãèñòîãðàì-
ìà (ñì. à) ïîëó÷åíà ìîäåëèðîâàíèåì ïî ìåòîäó Ìîíòå-Êàðëî ñ ó÷åòîì ðåàëüíûõ óñëîâèé ðàáîòû ýêñïåðèìåíòàëüíîé àïïàðàòóðû è
êðèòåðèåâ îáðàáîòêè

Invariant mass spectra of �� pairs for d x� � �C �0 (a) and d x� � �Cu �0 (b) reactions. The dotted histograms represent the invariant

mass distributions for ��-pair combinations selected accidentally from different events. The dashed line in (a) indicates the invariant mass
spectrum of �� pairs from the Monte Carlo simulation



Íà ðèñóíêå ïðèâåäåíî ðàñïðåäåëåíèå ýôôåêòèâíûõ
ìàññ nK�-êîìáèíàöèé èç âñåõ ñîáûòèé ðåàêöèè
np npK K� � � ïðè Pn � �( , , )5 20 0 12 ÃýÂ/ñ. Ðàñïðåäå-

ëåíèå àïïðîêñèìèðîâàíî íåêîãåðåíòíîé ñóììîé ôîíî-
âîé êðèâîé, âçÿòîé â âèäå ïîëèíîìà Ëåæàíäðà 8-é ñòå-
ïåíè, è 10 ðåçîíàíñíûìè êðèâûìè â ôîðìå Áðåéòà–

Âèãíåðà. Ñòðåëêàìè îòìå÷åíû ïîäîáðàííûå çíà÷åíèÿ
ìàññ ðåçîíàíñîâ. Äîëÿ ôîíà â ýòîì ðàñïðåäåëåíèè ñî-
ñòàâëÿåò 75,8 %.

Òðåáîâàíèÿ ê ôîíîâîé êðèâîé çàêëþ÷àþòñÿ â òîì,
÷òîáû, âî-ïåðâûõ, îøèáêè â êîýôôèöèåíòàõ êàæäîãî
÷ëåíà ïîëèíîìà ïðè åãî ïîäáîðå áûëè íå áîëåå 50 % è,
âî-âòîðûõ, ÷òîáû ïîëèíîì îïèñûâàë ýêñïåðèìåíòàëü-
íîå ðàñïðåäåëåíèå ïîñëå «âûáðàñûâàíèÿ» ðåçîíàíñíûõ

îáëàñòåé ñ � 2 1 0� , è D �1 4, (õàðàêòåðèñòèêè � 2-ðàñ-

ïðåäåëåíèÿ ñ îäíîé ñòåïåíüþ ñâîáîäû). Äëÿ ðàñïðåäå-

ëåíèÿ íà ðèñóíêå � 2 0 92 0 29� �, , è D � �1 33 0 20, , .

Ýòè æå çíà÷åíèÿ äëÿ ôîíîâîé êðèâîé, íîðìèðîâàííîé
íà 100 % ñîáûòèé â ãðàôèêå (ñ ðåçîíàíñíûìè îáëàñòÿ-

ìè), ðàâíû � 2 1 40 0 19� �, , è D � �2 38 0 14, , . Ñòàòè-

ñòè÷åñêàÿ çíà÷èìîñòü ðåçîíàíñà ñ M �1 541, ÃýÂ/ñ 2

ðàâíà 4,5 S.D.

Íà òîì æå ãðàôèêå ïðåäñòàâëåíî ðàñïðåäåëåíèå ýô-
ôåêòèâíûõ ìàññ nK�-êîìáèíàöèé, îòîáðàííûõ ñ óñëî-
âèåì {cos , cos , }* *� �n n�� � �0 85 0 85 , ãäå � n

* — óãîë

âûëåòà íåéòðîíà â îáùåé ñèñòåìå öåíòðà ìàññ. Âèäíî,
÷òî ýòî ðàñïðåäåëåíèå íå èìååò ñóùåñòâåííûõ âûáðî-
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The study was carried out using the data obtained in an
exposure of 1-m H 2 bubble chamber of JINR’s LHE to a
quasi-monochromatic neutron beam that was constructed in
1972 due to the acceleration of deuterons at the Syn-
chrophasotron of LHE.

Figure shows the effective mass distribution of nK�

combinations for all events from the reaction
np npK K� � � at Pn � �( . . )5 20 0 12 GeV/c. The distribu-

tion is approximated by an incoherent sum of the back-
ground curve (taken in the form of a superposition of Legen-
dre polynomials up to the 8th power inclusive) and by 10
resonance curves taken in the Breit–Wigner form. The part
of the background in this distribution is 75.8%. The require-
ments to the background curve are the following: firstly, the
errors of the coefficients must not be more than 50% for
each term of the polynomial; secondly, the polynomial must
describe the experimental distribution after «deletion» of

resonance regions with � 2 1 0� . and D �1 4. (the parame-

ters of � 2 distribution with one degree of freedom). The pa-

rameters for the distribution in figure are � 2 0 92 0 29� �. .

and D � �1 33 0 20. . . The same parameters for the back-
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Ïóíêòèðíàÿ ëèíèÿ — ôîíîâàÿ êðèâàÿ, âçÿòàÿ â âèäå ïîëèíîìà
Ëåæàíäðà 8-é ñòåïåíè; ñïëîøíàÿ ëèíèÿ — ñóììà ôîíîâîé
êðèâîé è 10 ðåçîíàíñíûõ êðèâûõ â ôîðìå Áðåéòà–Âèãíåðà.
Íèæíÿÿ ãèñòîãðàììà — ðàñïðåäåëåíèå ýôôåêòèâíûõ

ìàññ nK�-êîìáèíàöèé, îòîáðàííûõ ñ óñëîâèåì

{cos , cos , }* *� �n n�� � �0 85 0 85

The effective mass distribution of nK� combinations for all events

from the reaction np npK K� � � at Pn � �( . . )5 20 0 12 GeV/c.

Dotted line is the background curve taken in the form of Legendre
polynomial to the 8th power. Solid line represents the sum of the
background curve and 10 resonance curves taken in the Breit–
Wigner form. Lower histogram corresponds to the effective mass

distribution of nK� combinations selected under the condition

{cos . cos . }* *� �n n�� � �085 085



ñîâ è óñòðàíåíèå ýòèõ ñîáûòèé ìîæåò ñíèçèòü óðîâåíü
ôîíà äëÿ ðåçîíàíñîâ.

Îöåíêà ñå÷åíèÿ îáðàçîâàíèÿ ðåçîíàíñà ñ ìàññîé
M �1 541, ÃýÂ/ñ 2 â ñèñòåìå nK� èç ðåàêöèè

np npK K� � � ïðè Pn � �( , , )5 20 0 12 ÃýÂ/ñ äàåò


 � �( , , )3 5 0 7 ìêá.
Òðîÿí Þ. À. è äð. Ïðåïðèíò ÎÈßÈ Ä1-2004-39. Äóáíà,

2004.

Â ëåòíåì ñåàíñå íà íóêëîòðîíå áûëè ïðîâåäåíû
ýêñïåðèìåíòû ïî ïðîåêòó «Ýíåðãèÿ ïëþñ òðàíñìóòà-
öèÿ», â êîòîðîì ó÷àñòâîâàë èíòåðíàöèîíàëüíûé êîë-
ëåêòèâ ôèçèêîâ èç Áåëîðóññèè, Ãåðìàíèè, Ãðåöèè, Ìîí-
ãîëèè, Ïîëüøè, ×åõèè, Ôðàíöèè, Ðîññèè, Èíäèè.

Ìíîãîëåòíåå ñîòðóäíè÷åñòâî,

íàïðàâëåííîå íà îñâîåíèå êîñìîñà

Îäíîâðåìåííî ñ øèðîêîé ïðîãðàììîé ôóíäàìåí-
òàëüíûõ èññëåäîâàíèé ìèêðîìèðà íà ïó÷êàõ íóêëîòðî-
íà ïðîâîäÿòñÿ ïðèêëàäíûå èññëåäîâàíèÿ. Â ïîñëåäíèå
ãîäû Èíñòèòóòîì ìåäèêî-áèîëîãè÷åñêèõ ïðîáëåì ÐÀÍ,
âåäóùèì ðîññèéñêèì íàó÷íûì öåíòðîì, ïîñòîÿííî âå-
äóòñÿ èññëåäîâàíèÿ âëèÿíèÿ òÿæåëîé êîñìè÷åñêîé êîì-
ïîíåíòû íà áèîëîãè÷åñêèå îáúåêòû äëÿ îáåñïå÷åíèÿ
ðàäèàöèîííîé áåçîïàñíîñòè âî âðåìÿ äëèòåëüíûõ ïîëå-
òîâ ÷åëîâåêà â êîñìîñ. Ïëîäîòâîðíîå ñîòðóäíè÷åñòâî â
ðåøåíèè ýòîé ïðîáëåìû ìåæäó äâóìÿ íàó÷íûìè öåí-
òðàìè áûëî îòìå÷åíî â ïèñüìå äèðåêòîðà ÈÌÁÏ
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ground curve normalized to 100% of events (resonance re-

gions are included) are � 2 1 40 0 19� �. . and

D � �2 38 0 14. . . The significance level of the resonance at

M �1 541. GeV/c 2 is 4.5 S.D.

In figure the distribution of effective masses is present-
ed for nK� combinations selected under the condition
{cos . cos . }* *� �n n�� � �0 85 0 85 , where � n

* is the angle

of secondary neutron emission in c.m.s. One can see that
this distribution has no essential bumps and a deletion of
this kind of events can decrease the background.

The estimation of the cross section for the resonance
at the mass M �1 541. GeV/c 2 in the nK� system from

the reaction np npK K� � � is 
 � �( . . )3 5 0 7 �b at

Pn � �( . . )5 20 0 12 GeV/c.

Troyan Yu. A. et al. JINR Preprint D1-2004-39. Dubna, 2004.

During the summer run of the Nuclotron, experiments
were conducted for the project «Energy Plus Transmuta-
tion». The international community included physicists
from Belarus, Germany, Greece, Mongolia, Poland,
Czechia, France, Russia, and India.

Long-Standing Cooperation

in Exploring Space

The Nuclotron beams are widely used for fundamental
research in the microworld. At the same time, applied stud-
ies are another issue of the facility research programme. In
recent years, the Institute of Medical and Biological Prob-
lems (IMBP) of RAS — a leading Russian scientific cen-
tre — has been conducting studies of the effects caused by
the heavy space component on biological objects, to provide
radiation safety for astronauts during long space flights.
Fruitful JINR–IMBP cooperation in this task was marked in
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Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà.

Ãðå÷åñêèå ñïåöèàëèñòû Ì. Çàìàíè
è Ì. Ìàíîëîïóëî (âòîðàÿ è òðåòüÿ

ñïðàâà), ó÷àñòâóþùèå
â ýêñïåðèìåíòàõ ïî òðàíñìóòàöèè,

íà âñòðå÷å ñ äèðåêòîðîì ËÂÝ
À. È. Ìàëàõîâûì (ñëåâà)

Baldin and Veksler Laboratory of High
Energies. Greek specialists M. Zamani
and M. Manolopulo (second and third

from right), who take part in
experiments on transmutation, meet

LHE Director A. Malakhov (left)



À. È. Ãðèãîðüåâà äèðåêòîðó ÎÈßÈ Â. Ã. Êàäûøåâñêî-
ìó. Â ñâîåì ïèñüìå À. È. Ãðèãîðüåâ ïèøåò:

Ãëóáîêîóâàæàåìûé Âëàäèìèð Ãåîðãèåâè÷,

Âûðàæàþ Âàì èñêðåííþþ ïðèçíàòåëüíîñòü çà

âîçìîæíîñòü ïðîâåäåíèÿ ýêñïåðèìåíòàëüíûõ èññëåäî-

âàíèé, íàïðàâëåííûõ íà ðåøåíèå ïðîáëåì îñâîåíèÿ êîñ-

ìîñà, íà áàçîâûõ óñòàíîâêàõ Îáúåäèíåííîãî èíñòèòó-

òà ÿäåðíûõ èññëåäîâàíèé. Ìû óñïåøíî ñîòðóäíè÷àåì ñ

Âàøèì èíñòèòóòîì óæå áîëåå 30 ëåò, èç íèõ áîëåå 20

ëåò èññëåäîâàíèÿ ïðîâîäèëèñü íà ñèíõðîôàçîòðîíå Ëà-

áîðàòîðèè âûñîêèõ ýíåðãèé. Ïîëó÷åííûå çà ýòîò ïåðè-

îä ìàòåðèàëû ðàäèîôèçè÷åñêèõ è ðàäèîáèîëîãè÷åñêèõ

ýêñïåðèìåíòîâ ëåãëè â îñíîâó êðèòåðèåâ îöåíêè âîçäåé-

ñòâèÿ êîñìè÷åñêîãî èçëó÷åíèÿ è îáåñïå÷åíèÿ ðàäèàöè-

îííîé áåçîïàñíîñòè ïðè êîñìè÷åñêèõ ïîëåòàõ. Îíè ïî-

çâîëèëè òàêæå ñôîðìèðîâàòü ïðåäñòàâëåíèÿ îá îñíîâ-

íûõ çàêîíîìåðíîñòÿõ áèîëîãè÷åñêîãî äåéñòâèÿ óñêî-

ðåííûõ ÿäåð ñ ðàçëè÷íûìè ôèçè÷åñêèìè õàðàêòåðèñòè-

êàìè. Ñîçäàíèå íóêëîòðîíà îòêðûëî äëÿ íàñ íîâûå

ïåðñïåêòèâû, òðåáóþùèå ñâîåãî ðåøåíèÿ â ñîîòâåò-

ñòâèè ñ ïëàíèðóåìûì ïîëåòîì ê Ìàðñó.

Íàäåþñü, ÷òî íàøå äàëüíåéøåå ñîòðóäíè÷åñòâî

áóäåò òàêèì æå óñïåøíûì, è ïðîøó Âàñ ïåðåäàòü

íàøó áëàãîäàðíîñòü äèðåêòîðó ËÂÝ ïðîôåññîðó

À. È. Ìàëàõîâó è ñîòðóäíèêàì ãðóïïû, âîçãëàâëÿåìîé

ãëàâíûì íàó÷íûì ñîòðóäíèêîì È. Á. Èññèíñêèì.

Ñ íàèëó÷øèìè ïîæåëàíèÿìè,

äèðåêòîð Èíñòèòóòà ìåäèêî-áèîëîãè÷åñêèõ

ïðîáëåì àêàäåìèê À. È. Ãðèãîðüåâ.

Â ëåòíåì ñåàíñå 2004 ã. áûëè ïðîäîëæåíû ìåäè-
êî-áèîëîãè÷åñêèå èññëåäîâàíèÿ íà ïó÷êå íóêëîòðîíà.
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the letter of IMBP Director A. Grigoriev to JINR Director
V. Kadyshevsky. In his letter, A. Grigoriev writes:

Dear Vladimir Grigorievich,

I would like to express my sincere gratitude for a

chance to conduct experimental studies aimed at the solu-

tion of space exploration problems at the basic facilities of

the Joint Institute for Nuclear Research. We have been suc-

cessfully cooperating with your centre for more than 30

years, and for 20 years the studies have been carried out at

the Synchrophasotron of the Laboratory of High Energies.

The obtained data of radiophysics and radiobiology experi-

ments have laid the basis for the criteria for evaluating the

effect of space radiation and providing radiation safety

measures in space flights. They also enabled us to formulate

our views of the basic regularities of the biological action of

accelerated nuclei with various physical characteristics.

The development of the Nuclotron has opened new

prospects for us, which ought to be tackled in connection

with the flight to Mars.

I hope that our future cooperation will be also success-

ful and would like you to inform LHE Director Professor

A. Malakhov and the members of the group headed by Chief

Scientist I. Issinsky about our gratitude.

Yours sincerely

Academician A. Grigoriev

Director of the Institute of Medical

and Biological Problems

Medical and biological research was continued in the
summer-2004 run at the Nuclotron beam.
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Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà. Ó÷àñòíèêè ñîâìåñòíîãî ýêñïåðèìåíòà ÎÈßÈ–ÈÌÁÏ.
Ïðîâåäåíèå ìåäèêî-áèîëîãè÷åñêèõ èññëåäîâàíèé íà ïó÷êå íóêëîòðîíà ËÂÝ

Baldin and Veksler Laboratory of High Energies. Participants of the joint JINR–IMBP experiment.
Medical and biological research at the LHE Nuclotron beam



Ïðîåêò «Íóêëîòðîí äëÿ ìåäèöèíû».

Ïåðâûå øàãè

Èçâåñòíî, ÷òî ëå÷åíèå çëîêà÷åñòâåííûõ îïóõîëåé
ïóòåì îáëó÷åíèÿ ïó÷êîì òÿæåëûõ ÿäåð äàåò õîðîøèå
ðåçóëüòàòû. Óñêîðèòåëåé, ïðèãîäíûõ äëÿ ýòèõ öåëåé,
ìàëî.

Â àïðåëå ýòîãî ãîäà ïðîãðàììíî-êîíñóëüòàòèâíûìè
êîìèòåòàìè ïî ôèçèêå ÷àñòèö è ïî êîíäåíñèðîâàííûì
ñðåäàì áûë ðåêîìåíäîâàí ê èñïîëíåíèþ ñ ïåðâûì ïðè-
îðèòåòîì íà òðè ãîäà ïðîåêò «Íóêëîòðîí äëÿ ìåäèöè-
íû». Èíèöèàòîðàìè ïðîåêòà âûñòóïèëè ñëîâàöêèå ó÷å-
íûå ïðîôåññîðà Ñ. Äóáíè÷êà è ß. Ðóæè÷êà. ÏÊÊ ïî ôè-
çèêå ÷àñòèö ïðåäëîæèë äèðåêöèè Èíñòèòóòà íà÷àòü
ïåðåãîâîðû ñ ñîîòâåòñòâóþùèìè ìèíèñòåðñòâàìè Ðîñ-
ñèè è äðóãèõ ñòðàí-ó÷àñòíèö ÎÈßÈ äëÿ îáåñïå÷åíèÿ
èíâåñòèöèé ïðè ñîçäàíèè ìåäèöèíñêîãî öåíòðà äëÿ ëå-
÷åíèÿ ðàêà ýòèì ñïîñîáîì. Â èþíå 2004 ã. íà 96-é ñåñ-
ñèè Ó÷åíîãî ñîâåòà ÎÈßÈ áûëà îòìå÷åíà íàó÷íàÿ è ñî-
öèàëüíàÿ çíà÷èìîñòü ïðîâîäèìûõ íà ôàçîòðîíå ËßÏ
èññëåäîâàíèé â îáëàñòè ëå÷åíèÿ ðàêà è âíåñåíî ïðåäëî-

æåíèå ïî èñïîëüçîâàíèþ ìåäèöèíñêîãî ïó÷êà íà íóêëî-
òðîíå ËÂÝ äëÿ ðåøåíèÿ ýòèõ çàäà÷. Ó÷åíûé ñîâåò
ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ îáåñïå÷èòü ýòè ðàáîòû
íåîáõîäèìûì ôèíàíñèðîâàíèåì. Áûëî ïðåäëîæåíî òàê-
æå ñêîîðäèíèðîâàòü óñèëèÿ ïðè îñóùåñòâëåíèè âñåõ
èññëåäîâàíèé, ïðîâîäèìûõ íà óñêîðèòåëÿõ ÎÈßÈ â
îáëàñòè ìåäèöèíû è áèîëîãèè.

Ïåðâûå èçìåðåíèÿ ïàðàìåòðîâ âûâåäåííîãî ïó÷êà
óãëåðîäà, âûïîëíåííûå íà ïó÷êå óñêîðåííûõ ÿäåð èç
íóêëîòðîíà, äàëè î÷åíü îáíàäåæèâàþùèå ðåçóëüòàòû.
Áûëî ýêñïåðèìåíòàëüíî ïîäòâåðæäåíî, ÷òî îñíîâíûå
ïàðàìåòðû, òàêèå êàê ýíåðãèÿ, èíòåíñèâíîñòü, ðàçìåðû
è äëèòåëüíîñòü öèêëà, âïîëíå ñîîòâåòñòâóþò òðåáîâà-
íèÿì ïðîåêòà äëÿ èñïîëüçîâàíèÿ â òåðàïèè îíêîëîãè÷å-
ñêèõ çàáîëåâàíèé. Â ýêñïåðèìåíòå, ïðîâåäåííîì 4 èþëÿ
2004 ã., áûëà èçìåðåíà çàâèñèìîñòü èîíèçàöèîííûõ ïî-
òåðü èîíîâ óãëåðîäà â êîíöå ïðîáåãà, â ìåñòå ïðåäïîëà-
ãàåìîé ìèøåíè (îïóõîëè). Ýòî òàê íàçûâàåìàÿ êðèâàÿ
Áðýããà, êîòîðàÿ ëåæèò â îñíîâå ìåòîäà ëå÷åíèÿ ðàêîâûõ
îïóõîëåé ïó÷êàìè àäðîíîâ.
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Project «Med-Nuclotron». First Steps

It is well known that the treatment of malignant tu-
mours by irradiation with a heavy ion beam gives good re-
sults. Nevertheless, there are too few accelerators to fulfil
these aims.

In April this year, the Programme Advisory Commit-
tees for Particle Physics and Condensed Matter Physics rec-
ommended that the project «Med-Nuclotron» be executed
with the first priority in three years. Slovakian scientists,
Professors S. Dubnièka and J. Ru�ièka, initiated the activi-
ties on the project. The Programme Advisory Committee for
Particle Physics proposed that the Institute’s Directorate
start negotiations with the respective ministries of Russia
and other JINR Member States to provide investments into
the creation of a medical centre for cancer treatment with

this method. In June 2004, at the 96th session of the JINR
Scientific Council, the scientific and social importance of
the research at the Phasotron of JINR’s DLNP was stressed
and a suggestion was introduced to employ the medical
beam at the LHE Nuclotron for these purposes. The JINR
Scientific Council recommended that the JINR Directorate
provide financial support necessary for the studies. It was
also suggested that all efforts in the realization of these tasks
at the JINR facilities in medicine and biology should be well
coordinated.

First measurements of the Nuclotron-extracted carbon
beam parameters at the beam of accelerated nuclei gave
very promising results. It was experimentally proved that
the main parameters, such as energy, intensity, dimensions
and cycle duration, quite well meet the requirements of the
project to be used in the oncological disease therapy. In the
run of 4 July 2004, the dependence of the ionization losses
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Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà.

Ýêñïåðèìåíò íà óãëåðîäíîì ïó÷êå
íóêëîòðîíà ïî ïðîåêòó

«Íóêëîòðîí ÎÈßÈ äëÿ ìåäèöèíû»

Baldin and Veksler Laboratory of High
Energies. An experiment at the carbon beam

from the Nuclotron on the project
«JINR Med-Nuclotron»



Ñòîèò îòìåòèòü, ÷òî â íàñòîÿùåå âðåìÿ â Ðîññèè
íåò äðóãîãî óñêîðèòåëÿ, íà êîòîðîì ìîæíî áûëî áû ïî-
âòîðèòü ýòè èçìåðåíèÿ. Äà è â ìèðå ñóùåñòâóþò ëèøü
òðè ïîäîáíûå ìàøèíû: äâà óñêîðèòåëÿ íàõîäÿòñÿ â
ßïîíèè è îäèí — â Ãåðìàíèè. Âñå îíè èñïîëüçóþòñÿ
äëÿ òåðàïèè îíêîëîãè÷åñêèõ çàáîëåâàíèé. Â ïîñëåäíåå
âðåìÿ ïîÿâèëîñü ìíîãî ïðîåêòîâ ïî ñîçäàíèþ óñêîðè-
òåëåé òÿæåëûõ èîíîâ äëÿ ìåäèöèíû. Òàêèì îáðàçîì,
åñëè èìåþòñÿ ïó÷êè ÿäåð, äàëüíåéøåå — ýòî «äåëî òåõ-
íèêè». Ïîÿâèëàñü óâåðåííîñòü â òîì, ÷òî óæå â òå÷åíèå
áëèæàéøèõ äâóõ ëåò — äî çàâåðøåíèÿ ïåðâîãî ýòàïà
ïðîåêòà — ìîæíî áóäåò ïðîâåñòè êóðñ ëå÷åíèÿ ïåðâîãî
ïàöèåíòà íà ïó÷êå ÿäåð óãëåðîäà. Ïëàíèðóåìûé â ËÂÝ
áóñòåð äëÿ ïîâûøåíèÿ èíòåíñèâíîñòè ïó÷êîâ íóêëî-
òðîíà èìååò ïàðàìåòðû, ïðåäúÿâëÿåìûå ê óñêîðèòåëÿì
äëÿ ìåäèöèíû. Äîñòàòî÷íî ëèøü åãî íåìíîãî îïòèìè-
çèðîâàòü, ïîñòðîèòü ñèñòåìó âûâîäà ïó÷êà — è â Äóáíå
ïîÿâèòñÿ íîâûé óñêîðèòåëü äëÿ ìåäèöèíñêèõ öåëåé. Ðà-
áîòû â ýòîì íàïðàâëåíèè (âòîðîé ýòàï ïðîåêòà) óæå âå-
äóòñÿ ïàðàëëåëüíî ñ ïåðâûì ýòàïîì. Â ÎÈßÈ è Äóáíå
åñòü ìíîãî íàðàáîòîê â îáëàñòè ìåäèêî-áèîëîãè÷åñêèõ
èññëåäîâàíèé íà ïó÷êàõ óñêîðåííûõ ÷àñòèö. Òîëüêî â
Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì äëÿ ýòèõ öåëåé íå îäèí

äåñÿòîê ëåò èñïîëüçóåòñÿ ôàçîòðîí. Îãðîìíûì íàó÷-
íûì ïîòåíöèàëîì ðàñïîëàãàåò Îòäåëåíèå ðàäèîáèîëî-
ãè÷åñêèõ èññëåäîâàíèé, ïðîâîäÿùåå ôóíäàìåíòàëüíûå
èññëåäîâàíèÿ â îáëàñòè ðàäèîáèîëîãèè íà ïó÷êàõ ÷à-
ñòèö, â òîì ÷èñëå è òÿæåëûõ ÿäåð.

Ïåðâûå øàãè â ðåàëèçàöèè ïðîåêòà «Íóêëîòðîí
äëÿ ìåäèöèíû» ñäåëàíû. Øàãè óäà÷íûå è îáíàäåæèâà-
þùèå. Ïîæåëàåì àâòîðàì óñïåøíîãî ïðîõîæäåíèÿ âñå-
ãî ïóòè, îò èäåè äî ðåàëèçàöèè ïðîåêòà.

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Ôèçèêè ËÔ× óñïåøíî ó÷àñòâóþò â îáðàáîòêå äàí-
íûõ ýêñïåðèìåíòà NA-48, âûïîëíÿåìîãî íà óñêîðèòåëå
SPS â ÖÅÐÍ. Ñ ïîìîùüþ äåòåêòîðà NA-48 çàðåãèñòðè-
ðîâàí 31 êàíäèäàò ðàñïàäà K S � � ��0 ïðè îæèäàåìîì

ôîíå 13,7�3,2 ñîáûòèé [1]. Ýòî ïåðâîå íàáëþäåíèå
ðàñïàäà äàåò îöåíêó íà åãî îòíîñèòåëüíóþ âåðîÿòíîñòü
BR( ) ( , , , )K S � � � � � �� ��0 84 9 16 0 9 10ñòàò ñèñò , ñîãëà-

ñóþùóþñÿ ñ ïðåäñêàçàíèÿìè êèðàëüíîé òåîðèè âîçìó-
ùåíèé. Ðàñïàä K eL e e� �� � � �0 � èññëåäîâàëñÿ íà
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was measured in carbon ions in the location of the supposed
target (tumour). It is the so-called Bragg curve, which forms
the basis of the method of treating oncological tumours with
hadron beams.

It is worth mentioning that there is no other accelerator
in Russia at the moment where it would be possible to repeat
these measurements. Worldwide there are only three more
similar facilities: two accelerators in Japan and one in Ger-
many. All of them are used for therapy of oncological dis-
eases. Many projects have been recently opened to develop
heavy-ion accelerators for medical purposes. Thus, having
beams of nuclei, one has only to develop the «techniques».
A visible chance has appeared to start treatment of the first
patient with a carbon nuclei beam in the coming two years,
even before the conclusion of the first stage of the project.
The booster, planned to be developed at LHE, is meant to in-
crease the Nuclotron beams’ intensity. It has the accelerator
parameters required for medical purposes. It should be only
slightly optimized, the beam extraction system should be
constructed, and then there will be a new medical accelera-
tor in Dubna. The work in this field (the second stage of the
project) is being conducted in parallel with the first stage.

JINR and Dubna have achieved substantial database in med-
ical and biological research at accelerated particle beams.
The Phasotron at the Laboratory of Nuclear Problems has
been used for dozens of years for these purposes. Extensive
scientific potential of the Division of Radiobiological Re-
search reveals itself in fundamental radiobiological studies
at particle beams, including heavy nuclei.

First steps in the realization of the «Med-Nuclotron»
project have been done. They are positive and promising.
We wish the scientists every success in their work, from the
starting point of ideas to the realization of the project.

Laboratory of Particle Physics

The LPP physicists successfully participate in the data
analysis of the NA48 experiment at CERN’s SPS. Using the
NA48 detector, 31 K S � � ��0 candidates with an estimat-

ed background of 13.7�3.2 events have been observed [1].
This first observation leads to a branching ratio of
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ïó÷êå äîëãîæèâóùèõ íåéòðàëüíûõ êàîíîâ [2]. Íà
îñíîâå ñòàòèñòèêè 5464 ñîáûòèé ïðè 62 ôîíîâûõ ñîáû-
òèÿõ ïîëó÷åíà ñëåäóþùàÿ îöåíêà íà îòíîñèòåëüíóþ
âåðîÿòíîñòü ýòîãî ðàñïàäà: BR( )K eL e e� ��� � � �0 �

� � � � �( , , , )5 21 0 7 0 9 10 5
ñòàò ñèñò . Ôîðìôàêòîðû f

s
, f

p
,

�g è h îïðåäåëåíû ñ î÷åíü âûñîêîé òî÷íîñòüþ è íàõî-

äÿòñÿ â ñîãëàñèè ñ ïðåäûäóùèìè èçìåðåíèÿìè. Èç àíà-
ëèçà äàííûõ òàêæå èçâëå÷åíà êîíñòàíòà ñâÿçè êèðàëü-
íîãî ëàãðàíæèàíà L3

34 1 0 2 10� � � � �( , , ) . Èç äàííûõ,

íàáðàííûõ â 1999 ã., âûäåëåíî 730 êàíäèäàòîâ ñëàáîãî
ðàäèàöèîííîãî ðàñïàäà ãèïåðîíà� �� � � ïðè îæèäàå-

ìîì ôîíå 58�8 ñîáûòèé [3]. Èç ýòèõ ñîáûòèé ïîëó÷åíî
ïåðâîå óêàçàíèå íà ñóùåñòâîâàíèå àñèììåòðèè ðàñïàäà
� �� � �, êîòîðàÿ èçìåðåíà íà óðîâíå � ���(� �� �

�� � �0 78 0 18 0 06, , ,ñòàò ñèñò . Èçìåðåíà îòíîñèòåëüíàÿ
âåðîÿòíîñòü ýòîãî ðàñïàäà: BR( ( ,� �� � ���� 1 16

� � � �0 05 0 6 10 3, , )ñòàò ñèñò .

1. Lai A. et al. // Phys. Lett. B. 2004. V. 578. P. 276.

2. Batley J.R. et al. Preprint CERN-PH-EP-2004-013;
hep-ex/0405010.

3. Lai A. et al. // Phys. Lett. B. 2004. V. 584. P. 251.

Â ËÔ× ñîçäàíà àâòîìàòè÷åñêàÿ ñèñòåìà äëÿ êîíòðî-
ëÿ êà÷åñòâà straw-òðóáîê, óñòàíîâëåííûõ â êîëåñàõ
òîðöåâîãî òðåêåðà ïåðåõîäíîãî èçëó÷åíèÿ äåòåêòîðà
ATLAS. Ñèñòåìà ïðîâåðÿåò ïðÿìèçíó è ýëåêòðè÷åñêóþ
èçîëÿöèþ straw-òðóáîê âî âðåìÿ èõ óñòàíîâêè. Íà ïðî-
âåðêó êàæäîé ïðîâîëîêè çàòðà÷èâàåòñÿ 9 ñ. Ñîîòâåò-
ñòâåííî, äëÿ èçìåðåíèÿ îäíîãî ñëîÿ òðóáîê òðåáóåòñÿ
îêîëî 2 ÷. Àíàëèç â ðåæèìå off-line çàíèìàåò 20 ñ íà êà-
æäóþ òðóáêó. Ñ ïîìîùüþ ýòîé ñèñòåìû ìîæíî íåìå-
äëåííî îáíàðóæèòü è èñïðàâèòü äåôåêòû, ÷òî íåïîñðåä-
ñòâåííî âëèÿåò íà ðàáîòîñïîñîáíîñòü äåòåêòîðà â áóäó-
ùåì.

Golunov A. O. et al. // Nucl. Instr. Meth. A. 2004. V. 524.
P. 142.

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

C 1997 ã. â ðàìêàõ Ñîãëàøåíèÿ î ñîòðóäíè÷åñòâå
ìåæäó ÎÈßÈ è Óíèâåðñèòåòîì Êåéïòàóíà (ÞÀÐ) ñî-
òðóäíèêàìè ËÈÒ ïðîâîäÿòñÿ òåîðåòè÷åñêèå è ÷èñëåí-
íûå èññëåäîâàíèÿ ÷àñòèöåïîäîáíûõ âîçáóæäåíèé â
íåëèíåéíûõ äèññèïàòèâíûõ ñèñòåìàõ â ðàçëè÷íûõ ìî-
äåëÿõ íåëèíåéíîé îïòèêè è êîíäåíñèðîâàííûõ ñîñòîÿ-
íèé.
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BR stat syst( ) ( . . . )K S � � � � � �� ��0 84 9 16 0 9 10 in agree-

ment with chiral perturbation theory predictions. The
K eL e e� �� � � �0 � decay was investigated using a beam

of long-lived neutral kaons [2]. The branching ratio
BR stat syst( ) ( . . . )K eL e e� � � � �� �� � � �0 55 21 0 07 0 09 10�

was fixed from a sample of 5464 events with 62 background
events. The form factors f

s
, f

p
, �g and h were found to

be in agreement with previous measurements but more ac-
curate. The coupling parameter of the chiral Lagrangian
L3

341 0 2 10� � � � �( . . ) was evaluated from the data. In the

data taken in 1999, 730 candidates of the weak radiative hy-
peron decay � �� � � were found with an estimated back-

ground of 58�8 events [3]. From these events the� �� � �

decay asymmetry has been determined to be
� ���( . . .� �� � � � �0 78 018 0 06stat syst , which is the first

evidence of a decay asymmetry in� �� � �. The branching

fraction of the decay has been measured to be
BR stat syst( ( . . . )� �� � � � � ���� 116 0 05 0 06 10 3.

1. Lai A. et al. // Phys. Lett. B. 2004. V. 578. P. 276.

2. Batley J.R. et al. Preprint CERN-PH-EP-2004-013;
hep-ex/0405010.

3. Lai A. et al. // Phys. Lett. B. 2004. V. 584. P. 251.

An automatic system has been developed at LPP to
control the quality of straws installed in the wheels of the
end-cap Transition Radiation Tracker of the ATLAS experi-
ment. The system tests the straightness and the electrical in-
sulation of the straws during installation. The testing time
per straw is 9 s; consequently, it takes about 2 h to measure
one layer of straws. The off-line analysis takes 20 s per
straw. With this system, defects can be immediately detect-
ed and corrected. This clearly influences the future perfor-
mance of the detector.

Golunov A. O. et al. // Nucl. Instr. Meth. A. 2004. V. 524.
P. 142.

Laboratory of Information Technologies

In the framework of the Agreement for cooperation
concluded between JINR and the University of Cape Town
(SA), the particle-like excitations of nonlinear damped sys-
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Â ðàìêàõ óêàçàííîé òåìàòèêè âûïîëíåíî èññëåäî-
âàíèå äâèæóùèõñÿ äèññèïàòèâíûõ ñîëèòîííûõ ðåøå-
íèé íåëèíåéíîãî óðàâíåíèÿ Øðåäèíãåðà ñ ïàðàìåòðè-
÷åñêîé íàêà÷êîé, èìåþùåãî ìíîæåñòâî ïðèëîæåíèé â
ãàçîâîé è ãèäðîäèíàìèêå, íåëèíåéíîé îïòèêå, òåîðèè
ôåððîìàãíèòîâ è ò. ä. Ñôîðìóëèðîâàíû óñëîâèÿ ñóùå-
ñòâîâàíèÿ òàêèõ ðåøåíèé è ðàçðàáîòàíà ÷èñëåííàÿ ñõå-
ìà èõ ïðîäîëæåíèÿ ïî ïàðàìåòðó.

Ïîêàçàíî, ÷òî â ïðèñóòñòâèè ïàðàìåòðè÷åñêîé íà-
êà÷êè äâà è áîëåå äèññèïàòèâíûõ ñîëèòîíà ìîãóò îáðà-
çîâàòü êîìïëåêñ, äâèæóùèéñÿ ñ íóëåâûì èìïóëüñîì, íî
ñ íåíóëåâîé ïîñòîÿííîé ñêîðîñòüþ.

Áàðàøåíêîâ È. Â., Çåìëÿíàÿ Å. Â. Ïðåïðèíò ÎÈßÈ
Ð11-2004-17. Äóáíà, 2004; íàïðàâëåíî â æóðíàë «Ìàòåìàòè÷å-
ñêîå ìîäåëèðîâàíèå».

Âûïîëíåíû îöåíêè âðåìåíè îõëàæäåíèÿ ÿäåð ýëåê-
òðîíàìè â ñâåðõïëîòíîé ñèëüíî íåðàâíîâåñíîé ïëàçìå,
îáðàçóþùåéñÿ ïðè ñõëîïûâàíèè êàâèòàöèîííîãî ïó-
çûðüêà â äåéòåðèðîâàííîì àöåòîíå. Íåîáõîäèìîñòü òà-
êèõ âû÷èñëåíèé ñâÿçàíà ñ òåì, ÷òî â ïîñëåäíèõ òåîðåòè-
÷åñêèõ ðàñ÷åòàõ ñêîðîñòè òåðìîÿäåðíûõ ðåàêöèé â ýòèõ
ïðîöåññàõ èñïîëüçîâàëîñü îäíî ïëîõî îáîñíîâàííîå

ïðåäïîëîæåíèå î òîì, ÷òî òåìïåðàòóðû ýëåêòðîíîâ â òå-
÷åíèå âðåìåíè òåðìîÿäåðíîãî ñèíòåçà t s îñòàþòñÿ ñó-
ùåñòâåííî íèæå òåìïåðàòóð ÿäåð. Îöåíêè ïîêàçàëè, ÷òî
íà÷àëüíûå òåìïåðàòóðû ýëåêòðîíîâ â ìîìåíò îáðàçîâà-
íèÿ ñâåðõïëîòíîé ïëàçìû ñ ��100 ã/ñì3 äåéñòâèòåëü-
íî îêàçûâàþòñÿ ñóùåñòâåííî íèæå ÿäåðíûõ, à âðåìÿ
îõëàæäåíèÿ ÿäåðíîé êîìïîíåíòû òîãî æå ïîðÿäêà,
÷òî è t s .

Êîñòåíêî Á. Ô., Ïðèáèø ß. Ñîîáùåíèå ÎÈßÈ
Ð4-2004-42. Äóáíà, 2004.

Â ËÈÒ ñîâìåñòíî ñ Èíñòèòóòîì òåîðåòè÷åñêîé è
ýêñïåðèìåíòàëüíîé áèîôèçèêè è Èíñòèòóòîì áåëêà
ÐÀÍ (Ïóùèíî) èçó÷àåòñÿ ïðîáëåìà êëàññèôèêàöèè ïðî-
ìîòîðîâ E.coli ïî èõ ýëåêòðîñòàòè÷åñêèì ïîòåíöèàëàì.

Êëàññèôèêàöèÿ ïðîìîòîðîâ è äðóãèõ ôóíêöèî-
íàëüíî âàæíûõ ýëåìåíòîâ ãåíîìà ïî èõ íóêëåîòèäíûì
ïîñëåäîâàòåëüíîñòÿì è ôèçèêî-õèìè÷åñêèì ñâîéñòâàì
ÿâëÿåòñÿ êëþ÷åâûì ôàêòîðîì äëÿ ïîíèìàíèÿ ïðîöåñ-
ñîâ òðàíñêðèïöèè ãåíîâ, ðåäóïëèêàöèè, ðåêîìáèíàöèè
è èõ ðåãóëÿöèè. Îáû÷íî êëàññèôèêàöèÿ ïðîìîòîðîâ ãå-
íîìà ïðîâîäèòñÿ íà îñíîâå àíàëèçà èõ ïåðâè÷íûõ
ñòðóêòóð. Îäíàêî òàêîé ïîäõîä íå ïîçâîëÿåò ïîëó÷èòü
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tems have been studied in various models of condensed
matter and nonlinear optics since 1997.

Theoretical and numerical research on travelling solu-
tions in the nonlinearly damped-driven nonlinear
Schrödinger equation has been performed. This equation
has a number of applications in the fluid dynamics models,
nonlinear optics, ferromagnets theory, etc. Conditions of
existence of the travelling damped solitons have been for-
mulated. A continuation scheme for numerical analysis of
the travelling damped solitons has been presented.

It is shown that two or more solitons of parametrically
damped-driven nonlinear Schrödinger equation can form a

complex travelling with zero momentum at a nonzero con-

stant speed.

Barashenkov I. V., Zemlyanaya E. V. JINR Preprint
P11-2004-17. Dubna, 2004; submitted to «Mathematical Mod-
elling».

Estimations of nuclei cooling time by electrons in su-
perdense nonequilibrium plasma formed at cavitation bub-
ble collapse in deuterated acetone have been carried out.
The necessity of these computations was stipulated by using

in the latest theoretical calculations of nuclear reaction rate
in these processes a poorly grounded assumption that elec-
tron temperatures remain essentially lower than nuclei ones
during thermonuclear synthesis time t s . The estimations
have shown that the initial electron temperatures at the mo-
ment of superdense plasma formation with ��100 g/cm3

turn out to be appreciably lower than the nuclear tempera-
tures, while the nuclei cooling time is of the same order
as t s .

Kostenko B. F., Pribis J. JINR Commun. Ð4-2004-42. Dubna,
2004.

The problem of a classification of the E.coli promoters
with respect to their electrostatic potentials is studied at LIT
in cooperation with the Institute of Theoretical and Experi-
mental Biophysics and the Institute of Protein Research of
RAS (Pushchino).

The classification of promoters and other functionally
important genome fragments according to their nucleotide
sequences and physical-chemical properties is a key factor
for understanding gene transcription, replication, recombi-
nation and their regulation. The classification of genome
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îäíîçíà÷íîãî îòâåòà, òàê êàê çà ïðîöåññ òðàíñêðèïöèè
è åå ðåãóëÿöèþ â îñíîâíîì îòâåòñòâåííû ôèçèêî-õèìè-
÷åñêèå ñâîéñòâà ÄÍÊ. Âàæíóþ ðîëü â óêàçàííûõ ïðî-
öåññàõ èãðàþò ýëåêòðîñòàòè÷åñêèå âçàèìîäåéñòâèÿ. Â
íàñòîÿùåé ðàáîòå ðàçâèò ïîäõîä, ïîçâîëÿþùèé âû÷è-
ñëÿòü ýëåêòðîñòàòè÷åñêèå ïîòåíöèàëû äëèííûõ íó-
êëåîòèäíûõ ïîñëåäîâàòåëüíîñòåé ÄÍÊ êàê äëÿ ïðîêà-
ðèîò, òàê è äëÿ ýóêàðèîò. Âû÷èñëåíû ýëåêòðîñòàòè÷å-
ñêèå ïîòåíöèàëû ïðîìîòîðîâ E.coli è ïåðèîäè÷åñêèõ
ïîñëåäîâàòåëüíîñòåé. Ñäåëàíî ïðåäïîëîæåíèå î òîì,
÷òî ýëåêòðîñòàòè÷åñêèå õàðàêòåðèñòèêè ïðîìîòîðîâ ãå-
íîìà ñîâìåñòíî ñ ïåðâè÷íîé ñòðóêòóðîé îáåñïå÷àò èõ
íàäåæíóþ êëàññèôèêàöèþ.

Ïîëîçîâ Ð. Â., Ñèâîæåëåçîâ Â. Ñ., Èâàíîâ Â. Â., Ìåëüíè-

êîâ Þ. Á. Íàïðàâëåíî â «Ý×Àß».

Ó÷åáíî-íàó÷íûé öåíòð

Â âåñåííåì ñåìåñòðå â àñïèðàíòóðó ÓÍÖ ÎÈßÈ
ïîñòóïèëè 4 ÷åëîâåêà. Íàó÷íûìè ðóêîâîäèòåëÿìè àñïè-
ðàíòîâ ÿâëÿþòñÿ âåäóùèå ñïåöèàëèñòû ËÒÔ, ËßÐ,
ËÍÔ. Ïî òðàäèöèè àñïèðàíòû áóäóò ðàáîòàòü â ëàáîðà-
òîðèÿõ Èíñòèòóòà, à òàêæå çàíèìàòüñÿ â Ó÷åáíî-íàó÷-

íîì öåíòðå ÎÈßÈ. Â íàñòîÿùåå âðåìÿ â àñïèðàíòóðå
îáó÷àåòñÿ 53 ÷åëîâåêà.

Ñ 13 ïî 20 ìàÿ 10 ñòóäåíòîâ ôàêóëüòåòà ôèçèêè è
ÿäåðíîé òåõíèêè Ãîðíî-ìåòàëëóðãè÷åñêîé àêàäåìèè è
ôàêóëüòåòà ôèçèêè ßãåëëîíñêîãî óíèâåðñèòåòà (Êðà-
êîâ, Ïîëüøà) áûëè ãîñòÿìè Ó÷åáíî-íàó÷íîãî öåíòðà
ÎÈßÈ. Âèçèò ñòàë âîçìîæåí áëàãîäàðÿ ïîääåðæêå
ãðàíòà «Áîãîëþáîâ–Èíôåëüä». Â ïðîãðàììå ïðåáûâà-
íèÿ áûëè ýêñêóðñèè â ëàáîðàòîðèè Èíñòèòóòà, çíàêîì-
ñòâî ñ áàçîâûìè óñòàíîâêàìè ÎÈßÈ. Ñòóäåíòû ïîñåòè-
ëè ñèíõðîôàçîòðîí, íóêëîòðîí â ËÂÝ, ôàçîòðîí, îòäåë
ìåäèöèíñêèõ ïó÷êîâ â ËßÏ è ðåàêòîð ÈÁÐ-2 â ËÍÔ.

Äëÿ ðåáÿò áûëè îðãàíèçîâàíû âñòðå÷à ñ ïîëüñêèìè
ñîòðóäíèêàìè Èíñòèòóòà, à òàêæå ýêñêóðñèè â Ìîñêâó è
Ñåðãèåâ Ïîñàä.

Âî âòîðîé ïîëîâèíå ìàÿ â Äóáíå ïîáûâàëà ãðóïïà
øêîëüíèêîâ èç Áåðëèíà. Äëÿ íèõ áûëè îðãàíèçîâàíû
ýêñêóðñèè íà áàçîâûå óñòàíîâêè ÎÈßÈ. Ñîòðóäíèêîì
Ó÷åáíî-íàó÷íîãî öåíòðà È. À. Ëîìà÷åíêîâûì íà áàçå
ôèçè÷åñêîé ëàáîðàòîðèè ÓÍÖ äëÿ íåìåöêèõ øêîëüíè-
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promoters is usually performed on the basis of analysis of
their primary structures. However, such an approach does
not allow one to obtain a simple answer, because it is the
physical-chemical properties of DNA that control the
process of gene transcription and its regulation. Electrostat-
ic interactions comprise an essential component of those
processes. This work presents the approach that allows
computation of electrostatic potentials of long nucleotide
sequences of DNA for both procaryotic and eucaryotic
species. The electrostatic potentials of E.coli promoters and
periodic sequences were calculated. The electrostatic char-
acteristics of the genome promoters together with the prima-
ry structure are expected to provide their reliable classifica-
tion.

Polozov R. V., Sivozhelezov V. S., Ivanov V. V., Mel-

nikov Yu. B. Submitted to «Part. Nucl.».

University Centre

In the spring semester, four applicants were accepted
into the postgraduate programmes of the JINR University
Centre (the UC). Their scientific supervisors are leading

specialists of the Laboratory of Theoretical Physics, Labo-
ratory of Nuclear Reactions, and Laboratory of Neutron
Physics. As established, the postgraduates will work at the
Institute’s Laboratories and attend study courses at the UC.
Total postgraduate enrolment is now 53.

On 13–20 May, ten students of the Faculty of Physics
and Nuclear Techniques, the Academy of Mining and Met-
allurgy, and Physics Faculty, the Jagellonian University
(Crakcow, Poland), visited the UC. The visit became possi-
ble thanks to the support by the Bogoliubov–Infeld grant.
The visit included excursions to the Institute’s Laboratories
and acquaintance with JINR’s basic facilities. The students
saw the synchrotron and the Nuclotron at the Laboratory of
High Energies, the phasotron and its medical beams at the
Laboratory of Nuclear Problems, and the IBR-2 reactor at
the Laboratory of Neutron Physics. A meeting with JINR’s
Polish staff and excursions to Moscow and Sergiyev Posad
were also organized for them.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



êîâ áûëà ïîäãîòîâëåíà ïðîãðàììà çàíÿòèé ïî ôèçèêå,
ðàññ÷èòàííàÿ íà äâà äíÿ è âêëþ÷àâøàÿ ëåêöèîííûå è
ïðàêòè÷åñêèå çàíÿòèÿ. Ðåáÿòà îçíàêîìèëèñü ñ îáîðóäî-
âàíèåì ëàáîðàòîðèè è âûïîëíèëè íåñêîëüêî ïðàêòè÷å-
ñêèõ ðàáîò ïî ìåõàíèêå, ýëåêòðîìàãíåòèçìó è îïòèêå.
Ñóäÿ ïî îòçûâàì íåìåöêèõ øêîëüíèêîâ, ýòî ñâîåîáðàç-
íîå «ïîãðóæåíèå â ìèð ôèçèêè» âûçâàëî ó íèõ áîëüøîé
èíòåðåñ.

Ñëåäóåò îòìåòèòü, ÷òî ýòî óæå íå ïåðâîå ïîñåùåíèå
ÎÈßÈ øêîëüíèêàìè èç Ãåðìàíèè. Ðóêîâîäèòåëü ãðóï-
ïû ïðåïîäàâàòåëü ôèçèêè Ï. Âèõåðò âûñîêî îöåíèë ðå-
çóëüòàòû ïðåáûâàíèÿ â Äóáíå è âûñêàçàë ïîæåëàíèå,

÷òîáû ïîäîáíûå âñòðå÷è è âïðåäü íîñèëè ðåãóëÿðíûé
õàðàêòåð. Èíòåðåñíîé è ñîäåðæàòåëüíîé áûëà áåñåäà ñ
Ï. Âèõåðòîì ïî âîïðîñàì ïðåïîäàâàíèÿ ôèçèêè â ñðåä-
íåé øêîëå, ñîñòîÿâøàÿñÿ íàêàíóíå îòúåçäà íåìåöêèõ
ãîñòåé èç Äóáíû.

7 èþíÿ â Ó÷åáíî-íàó÷íîì öåíòðå ïðîøåë ñåìèíàð
«Ñîâðåìåííàÿ ôèçè÷åñêàÿ ïàðàäèãìà: ñîîòíîøåíèå ôè-
çèêè, ìåòàôèçèêè è ìàòåìàòèêè». Ñåìèíàð áûë îðãàíè-
çîâàí êàê ïðîäîëæåíèå è ðàñøèðåíèå çàíÿòèé ïî èñòî-
ðèè ôèëîñîôèè äëÿ àñïèðàíòîâ ÓÍÖ, îäíàêî ïðèâëåê
âíèìàíèå è ìíîãèõ ñîòðóäíèêîâ ÎÈßÈ.
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In the second half of May, a delegation of German sec-
ondary school students from Berlin visited Dubna. They had
excursions to JINR’s basic facilities. At the UC’s physics
laboratory, the UC lecturer Dr. Ivan Lomachenkov prepared
for them a two-day physics course, which included lectures
and laboratory exercises. The students got acquainted with
the laboratory equipment and performed several tasks in
mechanics, electromagnetism, and optics. In their respons-
es, they expressed inspiration with this kind of research in
the world of physics.

It should be noted that it was not the first visit by Ger-
man secondary school students to JINR. The head of the del-

egation — Peter Wichert, a teacher of physics — highly
appraised the visit results and expressed a wish that such
meetings be regular. At the end of the visit, he had a substan-
tial talk at the UC about teaching physics in secondary
school.

On 7 June, the UC hosted the seminar «Modern Physics
Paradigm: Relation among Physics, Metaphysics, and
Mathematics». It was held to continue and extend a course
of philosophy given to the UC postgraduates, but attracted
JINR’s scientists.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ó÷åáíî-íàó÷íûé öåíòð, 7 èþíÿ.
Ñåìèíàð «Ñîâðåìåííàÿ ôèçè÷åñêàÿ ïàðàäèãìà: ñîîòíîøåíèå ôèçèêè, ìåòàôèçèêè è ìàòåìàòèêè»

The University Centre, 7 June. Seminar «Modern Physics Paradigm: Relation among Physics, Metaphysics, and Mathematics»



Îòêðûë ñåìèíàð âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð
À. Í. Ñèñàêÿí. Â êà÷åñòâå äîêëàä÷èêîâ áûëè ïðèãëàøå-
íû ïðîôåññîðà è äîöåíòû ÌÃÓ, à àñïèðàíòû ïîïðîáî-
âàëè ñâîè ñèëû, âûñòóïèâ â êà÷åñòâå ñîäîêëàä÷èêîâ.
Ñåìèíàð ïðîøåë î÷åíü æèâî, âñå ó÷àñòíèêè àêòèâíî îá-
ñóæäàëè ïðåäñòàâëåííûå äîêëàäû, çàäàâàëè ìíîãî âî-
ïðîñîâ. Â îáùåé äèñêóññèè âûñòóïèëè âåäóùèå íàó÷-
íûå ñîòðóäíèêè ËÒÔ è äðóãèõ ëàáîðàòîðèé.

Ïîäâîäÿ èòîãè, âñå âûñòóïàþùèå (îñîáåííî ãîñòè
èç ÌÃÓ) ïîä÷åðêíóëè âàæíîñòü è íåîáõîäèìîñòü ïðî-
âåäåíèÿ ïîäîáíûõ ñåìèíàðîâ.

23 èþíÿ â Ó÷åáíî-íàó÷íîì öåíòðå ñîñòîÿëàñü çà-
ùèòà áàêàëàâðñêèõ ðàáîò ñòóäåíòîâ IV êóðñà Ìîñêîâ-
ñêîãî ôèçèêî-òåõíè÷åñêîãî èíñòèòóòà, îáó÷àþùèõñÿ â
ÓÍÖ ÎÈßÈ: Ä. À. Êëèìîâà «Ïîèñê ýêçîòè÷åñêîãî áà-
ðèîíà 2� â äàííûõ ýêñïåðèìåíòà COMPASS» (íàó÷íûé
ðóêîâîäèòåëü äîêòîð ôèç.-ìàò. íàóê Ì. Ã. Ñàïîæíèêîâ);
Ò. Ô. Õèðüÿíîâà «Àíàëèç ñèãíàëîâ ñ ìíîãîïðîâîëî÷íîé
ïðîïîðöèîíàëüíîé êàìåðû ñ êàòîäíûì ñ÷èòûâàíèåì
èíôîðìàöèè, èñïîëüçóåìîé äëÿ ïåðâîé ìþîííîé ñòàí-
öèè óñòàíîâêè CMS» (íàó÷íûé ðóêîâîäèòåëü êàíä.
ôèç.-ìàò. íàóê Ï. Â. Ìîéñåíç); Ã. Ñ. Âàðòàíîâà «Ñå÷å-

íèå ãëþîí-ãëþîííîãî ðàññåÿíèÿ â òåîðèÿõ ñ âûñøèìè
èçìåðåíèÿìè» (íàó÷íûé ðóêîâîäèòåëü äîêòîð ôèç.-ìàò.
íàóê Ä. È. Êàçàêîâ); Ä. À. Ëþáèìîâîé «Îòðàáîòêà ìå-
òîäèêè äåòåêöèè äåëåöèîííûõ ìóòàíòîâ äðîææåé Sac-
charomyces cerevisiae» (íàó÷íûé ðóêîâîäèòåëü êàíä.
áèîë. íàóê Í. À. Êîëòîâàÿ); À. Ð. Õóõóèíàèøâèëè «Èç-
ìåðåíèå êàðòû ìàãíèòíîãî ïîëÿ â àíàëèçèðóþùåì ìàã-
íèòå ñïåêòðîìåòðà ÍÈÑ» (íàó÷íûé ðóêîâîäèòåëü äîê-
òîð ôèç.-ìàò. íàóê Å. À. Ñòðîêîâñêèé); Ñ. Þ. Ãðèãîðüå-
âà «Ñëó÷àéíûå áëóæäàíèÿ àííèãèëèðóþùèõ ÷àñòèö ïî
êîëüöó» (íàó÷íûé ðóêîâîäèòåëü äîêòîð ôèç.-ìàò. íàóê
Â. Á. Ïðèåçæåâ); Ê. Ñ. Ïàíôåðîâà «Ïîèñê ýêçîòè÷åñêî-
ãî áàðèîíà N� â äàííûõ ýêñïåðèìåíòà COMPASS» (íà-
ó÷íûé ðóêîâîäèòåëü äîêòîð ôèç.-ìàò. íàóê Ì. Ã. Ñàïîæ-
íèêîâ).

Çà ñâîè ðàáîòû ñòóäåíòû ïîëó÷èëè øåñòü îòëè÷íûõ
è îäíó õîðîøóþ îöåíêó.

Ìåæäóíàðîäíàÿ ëåòíÿÿ ïðàêòèêà

äëÿ ñòóäåíòîâ è àñïèðàíòîâ

Â òå÷åíèå ìåñÿöà — ñ 29 èþíÿ ïî 29 èþëÿ — â
Ó÷åáíî-íàó÷íîì öåíòðå ÎÈßÈ âïåðâûå ïðîõîäèëà ìå-
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The seminar was opened by JINR Vice-Director
Prof. A. N. Sissakian. As lecturers, invited were Professors
and Associate Professors of Moscow State University
(MSU); some of the postgraduates tried their skills present-
ing complementary reports. The seminar went off lively; all
its participants actively discussed the presented reports and
asked many questions. In the general discussion, the speak-
ers were leading scientists of the Laboratory of Theoretical
Physics and other Laboratories.

Summing up the seminar, all the speakers, especially
those of MSU, stressed the importance and necessity of
holding such seminars.

On 23 June, fourth-year students of the Moscow Insti-
tute of Physics and Technology attending the UC pro-
grammes defended their bachelor’s theses at the UC. The
following theses were defended: D. A. Klimov, «Search for
the 2� Exotic Baryon in the COMPASS Experiment Data»
(scientific supervisor: Dr M. G. Sapozhnikov); T. F. Khi-
ryanov, «Analyzing Signals from a Multi-String Proportion-
al Chamber with the Cathode Information Readout Used for
Operating the First Muon Station of the CMS Facility» (sci-

entific supervisor: Dr P. V. Moissenz); G. S. Vartanov,
«Gluon–Gluon Scattering Cross Section in Theories with
Higher Dimensions» (scientific supervisor: Dr D. I. Kaza-
kov); D. A. Liubimova, «Evolving the Techniques of De-
tecting the Deletion Mutants of the Saccharomyces Cere-

visiae Yeast» (scientific supervisor: Dr N. A. Koltovaya);
A. R. Khukhuinaishvili, «Measuring the Magnetic Field
Map in the Analyzing Magnet of the NIS Spectrometer»
(scientific supervisor: Dr E. A. Strokovsky); S. Yu. Grigo-
ryev, «Random Walk of Annihilating Particles by a Ring»
(scientific supervisor: Dr V. B. Priezzhev); and K. S. Pan-
ferov, «Search for the N� Exotic Baryon in the COMPASS
Experiment Data» (scientific supervisor: Dr M. G. Sapozh-
nikov).

Six theses were given the «Excellent» grade; one,
«Good».

International Summer Practice for

Students and Postgraduates

During a month — from 29 June to 29 July — the JINR
University Centre hosted for the first time the International

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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æäóíàðîäíàÿ ëåòíÿÿ ïðàêòèêà äëÿ ñòóäåíòîâ è àñïèðàí-
òîâ èç ñòðàí-ó÷àñòíèö Èíñòèòóòà. Â íåé ó÷àñòâîâàëè
36 ïðîøåäøèõ êîíêóðñíûé îòáîð ñòóäåíòîâ èç Ïîëüøè,
Ðîññèè, Ñëîâàêèè, ×åõèè, Óêðàèíû è Áîëãàðèè.

Ïðè îòáîðå êàíäèäàòîâ äëÿ ó÷àñòèÿ â ýòîé ïðàêòèêå
èç áîëüøîãî ÷èñëà æåëàþùèõ ÷ëåíû îðãêîìèòåòà ðóêî-
âîäñòâîâàëèñü òåìàòèêîé ïðàêòèêè, êîòîðàÿ áûëà ñâÿçà-
íà ñ èññëåäîâàíèÿìè, ïðîâîäèìûìè â ÷åòûðåõ ëàáîðà-
òîðèÿõ ÎÈßÈ: Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì, Ëàáîðà-
òîðèè íåéòðîííîé ôèçèêè, Ëàáîðàòîðèè ÿäåðíûõ
ðåàêöèé è Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíîëîãèé.
Áûëè ó÷òåíû êàê ïîæåëàíèÿ ñòóäåíòîâ, òàê è âîçìîæíî-
ñòè äëÿ îðãàíèçàöèè ðàáî÷èõ ìåñò â ýòèõ ëàáîðàòîðèÿõ.
Ìû áëàãîäàðíû çà ïîíèìàíèå è ñîòðóäíè÷åñòâî äèðåê-
öèÿì ËßÏ, ËÍÔ, ËßÐ è ËÈÒ, ïðåäñòàâèòåëè êîòîðûõ
âîøëè â îðãàíèçàöèîííûé êîìèòåò ïðàêòèêè, çà îðãàíè-
çàöèþ ðàáîòû ñòóäåíòîâ â ëàáîðàòîðèÿõ.

Ãëàâíîé çàäà÷åé, êîòîðóþ ñòàâèëè ïåðåä ñîáîé îð-
ãàíèçàòîðû ìåæäóíàðîäíîé ïðàêòèêè, áûëî àêòèâíîå
âîâëå÷åíèå ñòóäåíòîâ â ðàáîòó ýêñïåðèìåíòàëüíûõ è
òåîðåòè÷åñêèõ èññëåäîâàòåëüñêèõ ãðóïï íà óñòàíîâêàõ
ÎÈßÈ. Ïîýòîìó ïðàêòèêà áûëà îðãàíèçîâàíà òàêèì
îáðàçîì, ÷òî äî îáåäà ñòóäåíòû ñëóøàëè ëåêöèè, à âî

âòîðîé ïîëîâèíå äíÿ ðàáîòàëè â äåéñòâóþùèõ ãðóïïàõ
â ëàáîðàòîðèÿõ ÎÈßÈ.

Â äåíü îòêðûòèÿ ïðàêòèêè ñîñòîÿëîñü çíàêîìñòâî
ñòóäåíòîâ ñ ðóêîâîäèòåëÿìè ïðàêòèêè, à äàëåå íà÷àëàñü
åæåäíåâíàÿ ðàáîòà â ëàáîðàòîðèÿõ ïîä ðóêîâîäñòâîì
âåäóùèõ ñïåöèàëèñòîâ ÎÈßÈ. Òàê, â Ëàáîðàòîðèè íåé-
òðîííîé ôèçèêè ãðóïïû ñòóäåíòîâ èç 2–3 ÷åëîâåê áûëè
ðàñïðåäåëåíû ïî ñëåäóþùèì íàïðàâëåíèÿì: èçó÷åíèå
n e� -âçàèìîäåéñòâèÿ; ìåòîäîëîãèÿ êîððåëÿöèîííîé
�-ñïåêòðîñêîïèè; èññëåäîâàíèÿ çàìåäëåííûõ íåéòðî-
íîâ; ôèçèêà äåëåíèÿ â ýêñïåðèìåíòàõ íà ÈÁÐ-2; èññëå-
äîâàíèÿ óëüòðàõîëîäíûõ íåéòðîíîâ; íåéòðîííî-àêòèâà-
öèîííûé àíàëèç íà ðåàêòîðå ÈÁÐ-2. Â Ëàáîðàòîðèè
ÿäåðíûõ ïðîáëåì ñòóäåíòû ðàáîòàëè â ãðóïïå, èññëåäó-
þùåé òåïëîâóþ ìóëüòèôðàãìåíòàöèþ íà 4�-óñòàíîâêå
«Ôàçà», ðàçìåùåííîé íà ïó÷êå íóêëîòðîíà; èçó÷àëè
ñöèíòèëëÿöèîííóþ ñïåêòðîìåòðèþ ðàçëè÷íûõ âèäîâ
ÿäåðíîãî èçëó÷åíèÿ. Â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé
ó÷àñòíèêè ìåæäóíàðîäíîé ïðàêòèêè ðàáîòàëè â ãðóï-
ïàõ, çàíèìàþùèõñÿ ëàçåðíîé ñïåêòðîñêîïèåé, èññëåäî-
âàíèåì ìåõàíèçìà ÿäåðíûõ ðåàêöèé, ýêñïåðèìåíòàìè
ïî èçó÷åíèþ ýêçîòè÷åñêèõ ÿäåð íà êàíàëå âûñîêîãî ðàç-
ðåøåíèÿ ÀÊÓËÈÍÀ è ñâîéñòâ òÿæåëûõ ýëåìåíòîâ íà
ñåïàðàòîðå ÂÀÑÈËÈÑÀ.
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Summer Practice for graduate and postgraduate students
from JINR Member States. The practice was attended by 36
students from Bulgaria, the Czech Republic, Poland, Roma-
nia, Russia, Slovakia, and Ukraine, who had passed compet-
itive selection.

In selecting the participants of this practice from a large
number of applicants, the Organizing Committee was guid-
ed by the subject range of the practice, which was related to
the research performed by JINR’s four Laboratories: the
Laboratory of Nuclear Problems, Laboratory of Neutron
Physics, Laboratory of Nuclear Reactions, and Laboratory
of Information Technologies. It took into account both the
students’ preferences and the Laboratories’ possibilities to
provide positions. We are grateful to the Directorates of
these Laboratories — their representatives were members
of the Organizing Committee of the practice — for under-
standing and cooperation, and for arranging the students’
work at the Laboratories.

The main aim that the international practice organizers
set before themselves was active involvement of students in
the work of experimental and theoretical research teams at
JINR’s facilities. Therefore, the practice was arranged in
such a way that in the morning they attended lectures and in

the afternoon they worked with research teams at JINR’s
Laboratories.

On the day of the practice opening, the students got ac-
quainted with their supervisors; then began their daily work
at the Laboratories, where they were to be absorbed in real
research — that is, to immediately participate in the fulfil-
ment of specific scientific tasks under the supervision by
JINR’s leading specialists. Thus, at the Laboratory of Neu-
tron Physics students were broken up in twos and threes and
were assigned to the following fields: the study of n e� inter-
action, methodology of correlation gamma spectroscopy,
study of moderated neutrons, fission physics in the experi-
ments at the IBR-2 reactor, study of ultracold neutrons, and
neutron activation analysis at IBR-2. At the Laboratory of
Nuclear Problems, students worked with a group concerned
with thermal multifragmentation at the 4�-facility FAZA
placed at a Nuclotron beam, and studied scintillation spec-
trometry of different kinds of nuclear radiation. At the Lab-
oratory of Nuclear Reactions, the practice participants
worked with groups performing laser spectroscopy re-
search, studying nuclear reaction mechanism, and carrying
out experiments to study exotic nuclei at the ACCULINNA
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Ñîîòâåòñòâóþùåé ïåðå÷èñëåííûì ýêñïåðèìåí-
òàëüíûì íàïðàâëåíèÿì áûëà ëåêöèîííàÿ ïðîãðàììà
ýòîãî ãîäà — îñíîâíûå òåìû ëåêöèé áûëè ñâÿçàíû ñ ôè-
çèêîé íèçêèõ è ïðîìåæóòî÷íûõ ýíåðãèé. Äâå ëåêöèè
áûëè ïîñâÿùåíû ñîâðåìåííûì èíôîðìàöèîííûì òåõ-
íîëîãèÿì. Ñòóäåíòû ïîëó÷èëè ïðåäñòàâëåíèå î
Grid-òåõíîëîãèÿõ, èõ èñïîëüçîâàíèè â ðàçëè÷íûõ îáëà-
ñòÿõ çíàíèé, â ÷àñòíîñòè, áûëè ðàññìîòðåíû âîïðîñû
ñîçäàíèÿ Grid-èíôðàñòðóêòóðû â ÎÈßÈ è ñòðàíàõ-
ó÷àñòíèöàõ äëÿ îáðàáîòêè èíôîðìàöèè ýêñïåðèìåíòîâ

íà LHC. Â êà÷åñòâå ëåêòîðîâ áûëè ïðèãëàøåíû âåäó-
ùèå ñïåöèàëèñòû ÎÈßÈ è ñòðàí-ó÷àñòíèö.

Â ïîñëåäíèå 10 äíåé ïðàêòèêè, â ñîîòâåòñòâèè ñ
ïðîãðàììîé, ó÷àñòíèêè âêëþ÷èëèñü â ðàáîòó Ìåæäóíà-
ðîäíîé ñòóäåí÷åñêîé øêîëû ïî èçáðàííûì âîïðîñàì
òåîðåòè÷åñêîé ÿäåðíîé ôèçèêè, êîòîðàÿ ïðîõîäèëà â
ËÒÔ ñ 20 ïî 29 èþëÿ. Øêîëà áûëà ïîñâÿùåíà îáñóæäå-
íèþ ðåçóëüòàòîâ íîâåéøèõ èññëåäîâàíèé ÿäåðíîé
ñòðóêòóðû è ÿäåðíûõ ðåàêöèé, òåîðåòè÷åñêèõ ìåòîäîâ,
à òàêæå èõ ïðèìåíåíèþ äëÿ àñòðîôèçè÷åñêèõ çàäà÷ è
äëÿ ìåçîñêîïè÷åñêèõ ñèñòåì.
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high-resolution channel and heavy element properties at the
VASSILISSA separator.

The lecture programme of this year’s practice matched
the mentioned range of the laboratory fields. The lectures
were mainly concerned with low- and intermediate-energy
physics. Two lectures were focused on modern information
technologies. The students got the idea of the Grid technolo-
gies and their use in a wide variety of the areas of knowl-
edge — in particular, considered was the establishment of
the Grid infrastructure at JINR and its Member States for

processing results of experiments performed at the LHC. To
lecture, invited were leading specialists of JINR and its
Member States.

During the last ten days of the practice, its participants,
as envisaged by the practice programme, attended the Inter-
national Student School on Selected Issues of Theoretical
Nuclear Physics, which was held on 20–29 July at the Labo-
ratory of Theoretical Physics and dealt with the results of
the latest research into nuclear structure and nuclear reac-
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Ó÷åáíî-íàó÷íûé öåíòð,
29 èþíÿ – 29 èþëÿ.

Ìåæäóíàðîäíàÿ ëåòíÿÿ ïðàêòèêà
äëÿ ñòóäåíòîâ è àñïèðàíòîâ

University Centre, 29 June – 29 July.
International Summer Practice
for students and postgraduates



Ïîìèìî âåäóùèõ ñîòðóäíèêîâ ËÒÔ â êà÷åñòâå ëåê-
òîðîâ áûëè ïðèãëàøåíû èçâåñòíûå ó÷åíûå èç Ðîññèè,
Óêðàèíû, ×åõèè è Ãåðìàíèè. Ïðîãðàììà øêîëû âêëþ-
÷àëà â ñåáÿ òàêèå âîïðîñû, êàê ÿäåðíûå âîçáóæäåíèÿ
ïðè ðàçëè÷íûõ ýíåðãèÿõ, ñòðóêòóðà ÿäðà è ÿäåðíûå ðå-
àêöèè íà ãðàíèöå ñòàáèëüíîñòè, àñòðîôèçè÷åñêèå
àñïåêòû ÿäåðíîé ñòðóêòóðû, äâîéíîé áåòà-ðàñïàä è
ïðîáëåìà ìàññû íåéòðèíî, ãèïåðúÿäðà. Òàêæå áîëüøîå
âíèìàíèå áûëî óäåëåíî èññëåäîâàíèÿì ñâîéñòâ ðàäèî-
àêòèâíûõ ÿäåð è ìåõàíèçìîâ ðåàêöèé, ñ ïîìîùüþ êîòî-
ðûõ îíè ïîëó÷àþòñÿ, âêëþ÷àÿ ðåàêöèè ñëèÿíèÿ, âåäó-
ùèå ê îáðàçîâàíèþ ìàññèâíûõ ÿäåðíûõ ñèñòåì.
20 èþëÿ, â äåíü îòêðûòèÿ ìåæäóíàðîäíîé øêîëû, àêà-
äåìèê Þ. Ö. Îãàíåñÿí ïðî÷åë ëåêöèþ «Ñâåðõòÿæåëûå
ýëåìåíòû».

Ïðîâåäåíèå ïðàêòèêè è øêîëû ñòàëî âîçìîæíûì
áëàãîäàðÿ ïîääåðæêå ÎÈßÈ, Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, Ó÷åáíî-íàó÷íîãî
öåíòðà, ïðîãðàìì «Áîãîëþáîâ–Èíôåëüä», «Ãåéçåí-
áåðã–Ëàíäàó», «Áëîõèíöåâ–Âîòðóáà», ãðàíòîâ ïîëíî-
ìî÷íûõ ïðåäñòàâèòåëåé ×åõèè, Ðóìûíèè, Áîëãàðèè,
ÐÔÔÈ.

Ïî ðåçóëüòàòàì ïðàêòèêè âñå åå ó÷àñòíèêè ïðåäñòà-
âèëè ïèñüìåííûå îò÷åòû î ïðîäåëàííîé ðàáîòå â ëàáî-

ðàòîðèÿõ ÎÈßÈ è ïîëó÷èëè ñåðòèôèêàòû îò
îðãêîìèòåòà. Ïðè ýòîì áîëüøèíñòâî ðåáÿò âûðàçèëè
æåëàíèå ñíîâà ïðèåõàòü â Äóáíó äëÿ ïðîäîëæåíèÿ íàó÷-
íîé ðàáîòû â ÎÈßÈ, ïîäãîòîâêè äèïëîìíûõ ðàáîò è
êàíäèäàòñêèõ äèññåðòàöèé.

Âî âðåìÿ ñâîåãî ïðåáûâàíèÿ â Äóáíå âñå ñòóäåíòû
ïîçíàêîìèëèñü ñ ëàáîðàòîðèÿìè ÎÈßÈ: ïîáûâàëè â
Öåíòðàëüíîì âû÷èñëèòåëüíîì êîìïëåêñå â ËÈÒ, íà ýêñ-
ïåðèìåíòàëüíûõ óñòàíîâêàõ â ËÍÔ è ËßÐ, ïîñåòèëè
ìåäèöèíñêèå ïó÷êè â ËßÏ, ñúåçäèëè â Ìîñêâó, ÷òîáû
ïîçíàêîìèòüñÿ â ÌÈÔÈ ñ óñòàíîâêîé «Íåâîä». Â ðàì-
êàõ êóëüòóðíîé ïðîãðàììû äëÿ ðåáÿò áûëà îðãàíèçîâà-
íà ïîåçäêà â Ñåðãèåâ Ïîñàä, âå÷åð âñòðå÷è ñ ó÷àñòíèêà-
ìè ñòóäåí÷åñêîé ïðàêòèêè ïî ìåäèöèíñêîé ôèçèêå â
ôèëèàëå ÍÈÈßÔ ÌÃÓ, ïèêíèê íà áåðåãó ð. Äóáíû.

Ìîæíî ñêàçàòü, ÷òî ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà
ïî íàïðàâëåíèÿì äåÿòåëüíîñòè ÎÈßÈ ñòàëà ñëåäóþ-
ùèì øàãîì â ðàçâèòèè ñòóäåí÷åñêèõ øêîë è êîíôåðåí-
öèé è ïðåäîñòàâèëà ñëóøàòåëÿì óíèêàëüíóþ âîçìîæ-
íîñòü íå òîëüêî ïðîñëóøàòü êóðñû ëåêöèé, íî è ïðèíÿòü
íåïîñðåäñòâåííîå ó÷àñòèå â íàó÷íî-èññëåäîâàòåëüñêîé
ðàáîòå â ëàáîðàòîðèÿõ ÎÈßÈ.

Ñ. Ï. Èâàíîâà, Â. Â. Âîðîíîâ
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tions, theoretical methods, and their use in astrophysics and
mesoscopic systems.

As lecturers, besides LTP’s leading specialists, invited
were prominent scientists of the Czech Republic, Germany,
Russia, and Ukraine. The school programme included the
following topics: nuclear excitations at different energies,
nuclear structure and nuclear reactions at the stability bor-
der, astrophysical aspects of nuclear structure, double beta
decay and the neutrino mass problem, and hypernuclei.
Also, much attention was paid to the study of the properties
of radioactive nuclei and the reaction mechanisms through
which they are produced, including the fusion reactions
leading to the formation of massive nuclear systems. On 20
July — the day of the school opening — Academician
Yu. Ts. Oganessian gave a lecture on superheavy elements.

The practice and school were supported by JINR, the
Bogoliubov Laboratory of Theoretical Physics, the JINR
University Centre, Bogoliubov–Infeld, Heisenberg–Lan-
dau, Blokhintsev–Votruba programmes, grants rendered by
the plenipotentiaries of Czechia, Romania, Bulgaria, and by
RFBR.

All the practice participants submitted written reports
on their work under supervisors at the Laboratories and re-

ceived certificates from the Organizing Committee. The
majority of young participants expressed their intention to
come to Dubna once more to continue their scientific activi-
ties at JINR, prepare their diploma and thesis papers.

During their stay in Dubna, all the students were ac-
quainted with JINR’s Laboratories: they saw the Central
Computational Complex of the Laboratory of Information
Technologies, medical beams of the Laboratory of Nuclear
Problems, and experimental facilities of the Laboratory of
Neutron Physics and Laboratory of Nuclear Problems. They
also visited Moscow Engineering Physics Institute, where
they were shown the Nevod facility. As regards the culture
programme, the students had an excursion to Sergiyev
Posad, a get-together party with the participants of the stu-
dent practice in medical physics at the Dubna Branch of the
Institute of Nuclear Physics of Moscow State University,
and a picnic on the bank of the Dubna River.

One would be right to say that the summer student prac-
tice in JINR’s fields of research has become another step to-
wards the development of the system of student schools and
conferences and offered its participants a unique opportuni-
ty not only to attend a lecture course but also to be immedi-
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Âûñòóïëåíèå Òîìàøà Öûáóëüñêîãî (Ãîðíî-ìåòàë-
ëóðãè÷åñêàÿ àêàäåìèÿ, Êðàêîâ) íà çàêðûòèè ìåæäóíà-
ðîäíîé ëåòíåé ïðàêòèêè äëÿ ñòóäåíòîâ è àñïèðàíòîâ è
Øêîëû ïî èçáðàííûì âîïðîñàì òåîðåòè÷åñêîé ÿäåðíîé
ôèçèêè:

Âûïîëíÿÿ ïî÷åòíîå ïîðó÷åíèå ó÷àñòíèêîâ Ìåæäó-

íàðîäíîé ñòóäåí÷åñêîé ïðàêòèêè è ñòóäåí÷åñêîé øêî-

ëû ïî òåîðåòè÷åñêîé ôèçèêå, ÿ ïðåäñòàâëÿþ âàì èäåþ,

êîòîðàÿ âîçíèêëà è ðàçâèâàëàñü ñðåäè íàñ â òå÷åíèå

ýòîãî ïðåêðàñíîãî ïðåáûâàíèÿ â Äóáíå.

Ìû íàìåðåíû ó÷ðåäèòü îáúåäèíåíèå äðóçåé ÎÈßÈ

è Äóáíû. Â íåãî âîøëè áû òå, êòî óæå çäåñü áûë, à òàê-

æå òå, êòî òîëüêî ñîáèðàåòñÿ ïðèåõàòü ñþäà. Äëÿ âñåõ

ó÷àñòíèêîâ ýòîãî îáúåäèíåíèÿ Äóáíà — ýòî ÷àñòü

æèçíè. Íàøà öåëü áóäåò ñîñòîÿòü â òîì, ÷òîáû, îá-

ùàÿñü ñî ñòóäåíòàìè íàøèõ óíèâåðñèòåòîâ, ìû íàè-

ëó÷øèì îáðàçîì ðàññêàçàëè áû èì î ïåðñïåêòèâàõ íàó÷-

íîé ðàáîòû â Äóáíå, î âîçìîæíîñòÿõ èõ ó÷àñòèÿ â èñ-

ñëåäîâàíèÿõ, âåäóùèõñÿ çäåñü, øêîëàõ, ïðàêòèêàõ,

êîíôåðåíöèÿõ. Ìû õîòèì óñòðàèâàòü âñòðå÷è ñ íèìè,

ãäå ìû çíàêîìèëè áû èõ ñ íûíåøíèìè èññëåäîâàíèÿìè è

íàó÷íûìè íîâîñòÿìè ÎÈßÈ, íî íàøà ãëàâíàÿ çàäà÷à —

ñîäåéñòâîâàòü îðãàíèçàöèè èõ ïðèåçäà â ÎÈßÈ è ïî-

ìî÷ü èì ñàìèì âíåñòè çíà÷èòåëüíûé âêëàä â òî, ÷òîáû

ÎÈßÈ ñòàë ïðåêðàñíûì ìåñòîì äëÿ íàó÷íîé êàðüåðû

ìîëîäûõ ëþäåé.

Ìû ñîáèðàåìñÿ óñòðîèòü â Ïîëüøå âûñòàâêó, ïî-

ñâÿùåííóþ Äóáíå, è ðÿä íåáîëüøèõ âñòðå÷-ñåìèíàðîâ,

ãäå ìû ðàññêàæåì î íàøåé äåÿòåëüíîñòè â Äóáíå è î

ïåðñïåêòèâàõ äëÿ ñòóäåíòîâ â ÎÈßÈ. Ìû õîòåëè áû,

÷òîáû ýòîò ïðîåêò áûë ïîääåðæàí ðóêîâîäñòâîì

ÎÈßÈ è ÓÍÖ.

Ïîìíÿ î ìåæäóíàðîäíîì õàðàêòåðå ïëàíèðóåìîé

îðãàíèçàöèè, ÿ áû ïîñîâåòîâàë âñåì âàì íà÷àòü ïîäîá-

íóþ ðàáîòó ñðåäè ñòóäåíòîâ âàøèõ ñòðàí. Ìû âìåñòå

äîëæíû ñîçäàòü ïî-íàñòîÿùåìó äðóæåñêèå ìåæäóíà-

ðîäíûå îòíîøåíèÿ. Íà÷íåì ðàçâèâàòü ýòî ñîòðóäíè-

÷åñòâî ïðÿìî ñåé÷àñ!
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ately involved in actual research performed at JINR’s Labo-
ratories.

S. Ivanova, V. Voronov

This is an address by Tomas Cibulski from the Mining
and Metallurgy Academy, Cracow, at the closing ceremony
of the International Summer Practice for students and
postgraduates and the School on Selected Issues of Theoret-
ical Nuclear Physics:

I have the honour to inform you about an idea that rose

in our minds during our wonderful stay at JINR summer stu-

dent practice and international student school on nuclear

theory.

We would like to create an organization of friends of

JINR and Dubna. We would like to unite all those of us who

have already been here and those who are going to come to

JINR — who have devoted part of their life to Dubna. Our

purpose will be to cooperate with students of our universi-

ties and give them the best information about projects in

Dubna, about possibilities of doing their own research, and

to tell them about their opportunities to come here for prac-

tice, schools, and conferences. We would like to organize

meetings for them presenting JINR’s latest research and

news, but our main purpose will be to help them to come to

Dubna and make great contribution to JINR becoming a

great place for young people to do their scientific career and

a place where all their expectations will be met.

In Poland, we want to hold an exhibition devoted to

Dubna and to have small meetings at Polish universities

presenting our work here and showing new possibilities for

more students coming here in the future.

Due to the international character of the organization,

we would like to encourage you to start this kind of work

with students in your countries and, together with us, to cre-

ate a real international friendship. We believe that our great

cooperation is starting now. Thank you!

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



È. Ñàâèí, À. Íàãàéöåâ

Ýêñïåðèìåíò HERMES â DESY:
èçó÷åíèå ñïèíîâîé ñòðóêòóðû íóêëîíîâ

Èçâåñòíî, ÷òî ñïèí íóêëîíà, ðàâíûé 1/2, äîëæåí
áûòü ñîñòàâëåí èç ñïèíîâ êâàðêîâ 1/2  ! è èõ óãëîâûõ
ìîìåíòîâ Lq , à òàêæå ñïèíîâ ãëþîíîâ  g è èõ óãëîâûõ
ìîìåíòîâ Lg :
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Èçìåðåíèÿ ñïèíçàâèñèìûõ êâàðêîâûõ ðàñïðåäåëå-
íèé (1/2  ! ) ïîêàçûâàþò, ÷òî ñïèíû êâàðêîâ ñîñòàâëÿ-
þò òîëüêî ÷àñòü (îêîëî 30 %) ñïèíà íóêëîíà. Ýòè èçìå-
ðåíèÿ áûëè âûïîëíåíû â ïðîöåññàõ ãëóáîêîíåóïðóãîãî
ðàññåÿíèÿ (ÃÍÐ), â êîòîðûõ ëåïòîí (ìþîí, ýëåêòðîí èëè
íåéòðèíî) ðàññåèâàåòñÿ íà îòäåëüíûõ êâàðêàõ. Äëÿ èç-
ìåðåíèÿ ñïèíà íóêëîíà â ÃÍÐ òðåáóþòñÿ êàê ïîëÿðèçî-
âàííàÿ ìèøåíü, òàê è ïîëÿðèçîâàííûé ïó÷îê ëåïòîíîâ.
Äî ñèõ ïîð èçìåðåíèÿ âåëè÷èí Lq ,  g è Lg áûëè íåâîç-

ìîæíû èç-çà òåõíè÷åñêèõ òðóäíîñòåé, âîçíèêàþùèõ
ïðè âûïîëíåíèè ýêñïåðèìåíòîâ, èçìåðÿþùèõ ïîëÿðè-
çîâàííûå ÃÍÐ. Âñå ýêñïåðèìåíòû, íà÷àòûå â 1990-õ ãã.
(SMC, ýêñïåðèìåíòû â SLAC è HERMES), áûëè ïðåæäå
âñåãî ïðåäíàçíà÷åíû äëÿ îïðåäåëåíèÿ ñ õîðîøåé òî÷íî-
ñòüþ âêëàäà îò ïîëíîãî ñïèíà êâàðêà. Íîâûå ýêñïåðè-
ìåíòû (óñîâåðøåíñòâîâàííûé HERMES, COMPASS,
CLAS è STAR) ñòàâÿò ñâîåé öåëüþ äàòü îòâåòû íà âñå
åùå îñòàþùèåñÿ âîïðîñû.
• Åñëè âêëàä â ñïèí íóêëîíà îò ñïèíîâ êâàðêîâ ÿâëÿåò-

ñÿ íàñòîëüêî ìàëûì, òî îòêóäà òîãäà âîçíèêàþò ãëàâ-
íûå âêëàäû?

• Êàêîâ âêëàä êâàðêîâ ñ ðàçëè÷íûìè àðîìàòàìè?
• Ñóùåñòâóåò ëè ïîëÿðèçàöèÿ êâàðêîâ ìîðÿ?
• Êàêîâ âêëàä â ñïèí íóêëîíà îò ñïèíîâ ãëþîíîâ è îð-

áèòàëüíûõ ìîìåíòîâ êâàðêîâ è ãëþîíîâ?
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I. Savin, A. Nagaitsev

HERMES Experiment at DESY:
Study of Nucleon Spin Structure

It is well known that the spin of the nucleon, which is
equal to 1/2, should be composed of spins of quarks 1/2 !,
their angular momenta Lq , spins of gluons g, and their an-
gular momenta Lg :

S L g Lz
p

q g� � � � �
1

2

1

2
 !  .

The measurements of the quark spin distributions (1/2  !)
show that only a fraction (of about 30%) of the nucleon spin
originates from the spin of quarks. These measurements
have been performed using the deep inelastic scattering
(DIS), in which a high-energy lepton (muon, electron or
neutrino) scatters off individual quarks. To measure the spin
of a nucleon with DIS, both a polarized target and a polar-
ized lepton beam are required. Because of technical difficul-

ties in performing experiments which measure polarized
DIS, the measurements of Lq ,  g and Lg have been impos-
sible up to now. All experiments started in the 1990s (SMC,
SLAC experiments, and HERMES) were primarily de-
signed to determine the total quark spin contribution with a
good accuracy. New experiments (upgraded HERMES,
COMPASS, CLAS, and STAR) are needed to find the an-
swers for the still remaining questions:

• If the quark spin contribution is so small, what are then
the main contributions?

• What is the contribution of different quark flavours?

• Is there a polarization in the quark sea?

• What is a contribution from gluons and orbital momen-
tum?

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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Êàêèå æå åñòü âîçìîæíîñòè ó ýêñïåðèìåíòà
HERMES, ÷òîáû äàòü îòâåòû íà ýòè âîïðîñû? Ãëàâíûå
îñîáåííîñòè ýêñïåðèìåíòà HERMES [1] — ýòî èñïîëü-
çîâàíèå ïîëÿðèçîâàííîãî ïó÷êà ýëåêòðîíîâ (ïîçèòðî-
íîâ) âûñîêîé èíòåíñèâíîñòè îò óñêîðèòåëüíîãî êîì-
ïëåêñà HERA è ïîëÿðèçîâàííîé âíóòðåííåé ãàçîâîé
ìèøåíè, íàëè÷èå ñïåêòðîìåòðà ñ õîðîøåé èäåíòèôèêà-
öèåé ðàññåÿííûõ ÷àñòèö è ñèñòåìîé òðåêîâûõ äåòåêòî-
ðîâ. Óñòàíîâêà HERMES ìîæåò äàòü ýêñïåðèìåíòàëü-
íûå äàííûå ñ ñóùåñòâåííî ìåíüøèìè ñèñòåìàòè÷åñêè-
ìè íåîïðåäåëåííîñòÿìè, òåì ñàìûì çíà÷èòåëüíî
óëó÷øèâ êà÷åñòâî ìèðîâûõ äàííûõ ïî ïîëÿðèçîâàííî-
ìó ÃÍÐ êàê äëÿ ïðîòîíà, òàê è äëÿ íåéòðîíà. Êðîìå
òîãî, HERMES îáåñïå÷èò íîâûå òî÷íûå äàííûå ïî ïî-
ëóèíêëþçèâíûì ïðîöåññàì áëàãîäàðÿ ñî÷åòàíèþ õîðî-
øåãî àêñåïòàíñà ñïåêòðîìåòðà ñ èäåíòèôèêàöèåé àäðî-
íîâ è ÷èñòîé ãàçîâîé ìèøåíüþ.

Ïîëóèíêëþçèâíîå ðàññåÿíèå. Êâàðê â íóêëîíå,
ïîãëîùàþùèé âèðòóàëüíûé ôîòîí, ðîæäàåò àäðîíû.
Ýêñïåðèìåíòàëüíàÿ èäåíòèôèêàöèÿ è èçìåðåíèå êèíå-
ìàòè÷åñêèõ õàðàêòåðèñòèê ýòèõ àäðîíîâ ìîãóò áûòü èñ-
ïîëüçîâàíû êàê ôèëüòð íà àðîìàò âçàèìîäåéñòâóþùåãî
êâàðêà. Ýòî òàê íàçûâàåìûé ìåòîä ìå÷åíèÿ àðîìàòà. Íà-
ïðèìåð, êîãäà â îäíîì ñîáûòèè äåòåêòèðîâàí êàîí è
ðàññåÿííûé ëåïòîí, òî ýòî ñ íàèáîëüøåé âåðîÿòíîñòüþ
ÿâëÿåòñÿ óêàçàíèåì íà òî, ÷òî êâàðê, âçàèìîäåéñòâóþ-
ùèé ñ ëåïòîíîì, áûë s-êâàðêîì èç «ìîðÿ». Ñ èñïîëüçî-
âàíèåì ýòîãî ìåòîäà â ýêñïåðèìåíòå HERMES áûëà èç-
ìåðåíà ïîëÿðèçàöèÿ êâàðêîâ ðàçëè÷íûõ àðîìàòîâ â íó-
êëîíå â ëèäèðóþùåì ïîðÿäêå ÊÕÄ [2]. Ýòè ðåçóëüòàòû
ïîêàçàíû íà ðèñ.1, èç êîòîðîãî âèäíî, ÷òî â êèíåìàòè÷å-
ñêîé îáëàñòè èçìåðåíèé íà ñïåêòðîìåòðå HERMES íàè-
áîëüøèé âêëàä â ñïèí íóêëîíà âîçíèêàåò îò u-êâàðêîâ,
à d-êâàðêè äàþò âêëàä ïðîòèâîïîëîæíîãî çíàêà. Ñòðàí-
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What is a possibility of HERMES to find the answers to

these questions? The main features of the HERMES experi-

ment [1] are polarized high-intensity electron (positron)

beam from the storage ring HERA, polarized internal gas

target with a storage cell, a spectrometer with a good sec-

ondary-particle identification system and tracking system.

HERMES can provide inclusive data with qualitatively dif-

ferent systematic uncertainties to improve the world data set

for polarized DIS for both proton and neutron. Also

HERMES provides the new precision data on the semi-in-

clusive processes by virtue of the good acceptance of the

spectrometer combined with hadron identification and puri-
ty of the targets.

Semi-inclusive Scattering. The quark, which absorbs
the virtual photon, leaves the nucleon and will produce
hadrons. The experimental identification and measurements
of the kinematical characteristics of these hadrons can be
used as a filter on the flavour of the original quark. This is
the so-called flavour tagging method. For example, when a
kaon is detected in coincidence with the scattered lepton, it
gives an enhanced probability that the original quark that
scattered the lepton was an s quark from the sea. Using this
method, HERMES has measured the polarization of differ-
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Ðèñ. 1. Ðåçóëüòàòû êîëëà-
áîðàöèè HERMES ïî
êâàðêîâûì ðàñïðåäåëå-
íèÿì, ïîëó÷åííûì èç èç-
ìåðåíèÿ ïîëóèíêëþçèâ-
íûõ ïðîöåññîâ

Fig. 1. The HERMES data
on the quark distributions
obtained from the mea-
surements of semi-inclu-
sive processes



íûå è ìîðñêèå êâàðêè äàþò î÷åíü ìàëûé ïîëîæèòåëü-
íûé âêëàä. Àíàëèç äàííûõ èç èíêëþçèâíûõ è ïîëóèí-
êëþçèâíûõ ïðîöåññîâ ÃÍÐ ïîêàçàë, ÷òî ñïèíû êâàðêîâ
ñîñòàâëÿþò òîëüêî ïîëîâèíó ñïèíà íóêëîíà.

Ïîëÿðèçàöèÿ ãëþîíîâ. Îäíîé èç âîçìîæíîñòåé
ïðåîäîëåíèÿ «ñïèíîâîãî êðèçèñà» ÿâëÿåòñÿ íàëè÷èå
áîëüøîãî è ïîëîæèòåëüíîãî âêëàäà â ñïèí íóêëîíà îò
ïîëÿðèçàöèè ãëþîíîâ. Ýòî ìîæåò áûòü íåïîñðåäñòâåí-
íî ïðîâåðåíî â ýêñïåðèìåíòå COMPASS â ÖÅÐÍ è â ïî-
ëÿðèçîâàííûõ ðð-ýêñïåðèìåíòàõ íà RHIC â BNL. Èçìå-
ðåíèÿ ïîëÿðèçàöèè ãëþîíîâ â íóêëîíå, âïåðâûå âûïîë-
íåííûå êîëëàáîðàöèåé HERMES [3], äàëè ïåðâûå

äîêàçàòåëüñòâà ñóùåñòâîâàíèÿ áîëüøîé ïîëîæèòåëü-
íîé ïîëÿðèçàöèè ãëþîíîâ. Ïîëÿðèçàöèÿ ãëþîíîâ ìîæåò
áûòü èçìåðåíà â ïîëóèíêëþçèâíûõ ðåàêöèÿõ ðîæäåíèÿ
î÷àðîâàííûõ ÷àñòèö èëè â ðåàêöèÿõ ðîæäåíèÿ àäðîíîâ
ñ îòíîñèòåëüíî áîëüøèì ïîïåðå÷íûì èìïóëüñîì, êîòî-
ðûå ïðîèñõîäÿò ÷åðåç ôîòîí-ãëþîííîå ñëèÿíèå. Îöåíêà
ïîëÿðèçàöèè ãëþîíîâ, ïîëó÷åííàÿ íà îñíîâå èíòåðïðå-
òàöèè èçìåðåííîé àñèììåòðèè ñå÷åíèé (ñì. ðèñ. 2)
ñ ïîìîùüþ ïðîãðàììû PYTHIA, ñîñòàâèëà
0,41�0,18(ñòàò.)�0,03(ñèñò.).

Ýêñêëþçèâíûå ðåàêöèè. Äî ñèõ ïîð íå èçìåðåí-
íûìè îñòàþòñÿ âêëàäû â ñïèí íóêëîíà îò îðáèòàëüíûõ
óãëîâûõ ìîìåíòîâ êâàðêîâ è ãëþîíîâ Lq è Lg . Èçâëå÷å-
íèå èç ýêñïåðèìåíòàëüíûõ äàííûõ îáîáùåííûõ ïàð-
òîííûõ ðàñïðåäåëåíèé ïîçâîëèò èçìåðèòü ýòè âêëàäû.
Â ðåçóëüòàòå àíàëèçà àìïëèòóä íåïðÿìîãî êîìïòîíîâ-
ñêîãî ðàññåÿíèÿ ìîãóò ïîÿâèòüñÿ ïåðâûå äàííûå ïî
îáîáùåííûì ïàðòîííûì ðàñïðåäåëåíèÿì. Òàêèå àì-
ïëèòóäû ìîãóò áûòü ïîëó÷åíû èç èçìåðåíèÿ òàê íàçûâà-
åìûõ «handbag»-äèàãðàìì. Â òàêèõ ýêñêëþçèâíûõ ðå-
àêöèÿõ íóêëîí-ìèøåíü îñòàåòñÿ â îñíîâíîì ñîñòîÿíèè
èëè áëèçêîì ê íåìó. Ïðîñòåéøèé ïðèìåð òàêîé ðåàê-
öèè — ýòî ãëóáîêîíåóïðóãîå âèðòóàëüíîå êîìïòîíîâ-
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ent quark flavours in the nucleon in the leading order of
QCD (LO) [2] shown in Fig. 1. One can see that for the
HERMES kinematical domain the largest contribution to
the nucleon spin comes from the u quarks, and the d quarks
give a contribution with the opposite sign. The strange and
sea quarks give a very small positive contribution. Com-
bined analysis of the data from inclusive and semi-inclusive
DIS processes shows that the spin of quarks consists of less
than half of the spin of the nucleon.

Gluon Polarization. One of the possibilities to over-
come the «spin crisis» is in the fact that a large (and posi-
tive) contribution to the nucleon spin can come from the po-
larization of the gluons. This will be directly tested by
COMPASS at CERN and by the polarized pp experiments
at RHIC in Brookhaven. But for the first time, measure-

ments of this kind were performed by HERMES [3], which
show the first evidence for such large and positive polariza-
tion. Experimentally, it can be detected via semi-inclusive
reactions of charmed particle production or production of
hadrons with relatively high transverse momenta, which can
also be realized through the photon–gluon fusion processes.
The estimation of the gluon polarization was obtained to be
equal to 0.41�0.18(stat.)�0.03(syst.) using PYTHIA in-
terpretation of the measured cross section asymmetry [3]
(Fig. 2).

Exclusive Reaction. One of unmeasured contributions
to the spin of nucleon is the contribution from orbital angu-
lar momentum of quarks and gluons, Lq and Lg . The ex-
traction from experimental data of the generalized parton
distributions (GPDs) can give access to these orbital angular
momenta. The analysis of the off-forward Compton ampli-
tudes can provide the data on GPDs, which can be presented
through the so-called handbag diagrams. In this exclusive
reaction the target nucleon does not fragmentize but instead
remains in its ground state (or close to it). The simplest ex-
ample of this reaction is the deeply virtual Compton scatter-
ing (DVCS), ep n ep n( ) ( )� �. For the first time, these reac-
tions were studied in 2001 at DESY by the H1 [5], ZEUS
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Ðèñ. 2. Ðåçóëüòàòû êîëëàáîðàöèè HERMES ïî àñèììåòðèè,
ñâÿçàííîé ñ ïðîöåññàìè ôîòîí-ãëþîííîãî ñëèÿíèÿ, è òåîðåòè-
÷åñêèå ïðåäñêàçàíèÿ

Fig. 2. The HERMES data on asymmetry related to the photon–
gluon fusion process and the theoretical predictions



ñêîå ðàññåÿíèå (ÃÍÂÊÐ), ep n ep n( ) ( )� �. Âïåðâûå ýòè
ðåàêöèè áûëè èçó÷åíû â 2001 ã. â DESY â ýêñïåðèìåí-
òàõ H1 [5], ZEUS è HERMES [4] è â ýêñïåðèìåíòå
CLAS Hall B â JLAB [6]. Â ïîñëåäíèõ äâóõ èçó÷àëèñü
àçèìóòàëüíûå àñèììåòðèè â ïðîöåññàõ ÃÍÂÊÐ, òàêèå
êàê àñèììåòðèÿ, ñâÿçàííàÿ ñ íàïðàâëåíèåì ñïèíà ïó÷êà
ALU , âîçíèêàþùàÿ èç-çà ìíèìîé ÷àñòè àìïëèòóäû íå-
ïðÿìîãî êîìïòîíîâñêîãî ðàññåÿíèÿ, è ïó÷êîâàÿ çàðÿäî-
âàÿ àçèìóòàëüíàÿ àñèììåòðèÿ AC , ñâÿçàííàÿ ñ ðåàëüíîé
÷àñòüþ òîé æå àìïëèòóäû [4] (ñì. ðèñ. 3).

Ïîïåðå÷íîñòü. Ïîïåðå÷íûå êâàðêîâûå ðàñïðåäå-
ëåíèÿ — ýòî ïîñëåäíÿÿ ãðóïïà êâàðêîâûõ ðàñïðåäåëå-
íèé äëÿ ëèäèðóþùèõ òâèñòîâ, êîòîðûå äî ñèõ ïîð åùå
íå èçìåðåíû ýêñïåðèìåíòàëüíî. Òàêèå ðàñïðåäåëåíèÿ
ìîãóò áûòü èçó÷åíû íà óñòàíîâêå HERMES ïîñðåä-
ñòâîì èçìåðåíèÿ òàê íàçûâàåìûõ îäíîñïèíîâûõ àñèì-

ìåòðèé ýëåêòðîðîæäåíèÿ çàðÿæåííûõ è íåéòðàëüíûõ
ïèîíîâ â ïðîöåññàõ ÃÍÐ íà ïîïåðå÷íî-ïîëÿðèçîâàííîé
âîäîðîäíîé ìèøåíè [5]. Àíàëèç ýêñïåðèìåíòàëüíûõ
äàííûõ áûë íàïðàâëåí íà èçó÷åíèå çàâèñèìîñòåé îäíî-
ñïèíîâûõ àñèììåòðèé îò àçèìóòàëüíûõ óãëîâ ïèîíîâ "
è íàïðàâëåíèÿ ñïèíà ìèøåíè " S ïî îòíîøåíèþ ê íà-
ïðàâëåíèþ âèðòóàëüíîãî ôîòîíà è îòíîñèòåëüíî ïëîñ-
êîñòè ðàññåÿíèÿ ëåïòîíà. Èçâëå÷åííàÿ ôóðüå-êîìïî-
íåíòà àñèììåòðèè, sin ( )" "� S , èíòåðïðåòèðóåòñÿ êàê
ñèãíàë ñóùåñòâîâàíèÿ ïîïåðå÷íîñòè â êâàðêîâîì ðàñ-
ïðåäåëåíèè, ïîêàçûâàþùåì âåðîÿòíîñòü íàéòè ïîïå-
ðå÷íî-ïîëÿðèçîâàííûé êâàðê â ïîïåðå÷íî-ïîëÿðèçî-
âàííîì ïðîòîíå. Òàêîé ñèãíàë ìîæåò âîçíèêíóòü òîëüêî
â ðåçóëüòàòå âëèÿíèÿ ïîïåðå÷íûõ ðàñïðåäåëåíèé íà
ôóíêöèþ ôðàãìåíòàöèè êâàðêîâ â àäðîíû — òàê íàçû-
âàåìóþ ôóíêöèþ ôðàãìåíòàöèè Êîëëèíñà. Äðóãàÿ ôó-
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and HERMES [4] experiments, and by CLAS Hall B at
JLAB [6]. The two last experiments can access the az-
imuthal asymmetries in DVCS, such as beam-spin asymme-
try ALU , caused by the imaginary part of the interference
amplitude of the off-forward Compton process, and beam
charge asymmetries AC , caused by the real part of this am-
plitude [4] (see Fig. 3).

Transversity. The transversity distributions are the last
of the leading-twist distributions, which are still not experi-
mentally measured. They can be accessed at HERMES via
the measurement of the so-called single spin asymmetries
in semi-inclusive electroproduction of charged and neutral
pions in DIS with transversely polarized hydrogen target
[5]. The analysis has been focused on the dependence of the
target spin asymmetry on the azimuthal angles of the pion "
and the target spin axis " S with respect to the virtual photon
direction and relative to the lepton scattering plane. The ex-
tracted Fourier component of the asymmetry, sin ( )" "� S ,

is interpreted as a signal of transversity in the quark momen-
tum distribution that reflects the probability of finding a
transversely polarized quark in a transversely polarized pro-
ton. This signal can reveal itself only through the influence
of the transverse polarization of the struck quark on the frag-
mentation of that quark into hadrons, or the so-called
Collins fragmentation function. Another Fourier component
of the asymmetry, sin ( )" "� S , can be interpreted as aris-
ing from a correlation between the transverse polarization of
the target nucleon and the intrinsic transverse momentum of
quarks, as represented by quark distribution function that is
odd under naive time reversal, or the so-called Sivers frag-
mentation function. Evidence for both signals was observed
(see Fig. 4). However, the negative asymmetry for ��

mesons was found to be as large as the positive one for ��,
implying that the disfavoured Collins fragmentation func-
tion is negative, in contrast to the positive favoured func-
tion.
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Ðèñ. 3. Ðåçóëüòàòû êîë-
ëàáîðàöèè HERMES ïî
àçèìóòàëüíûì àñèììå-
òðèÿì, ñâÿçàííûì ñ
ïðîöåññàìè ÃÍÂÊÐ

Fig. 3. The HERMES
data on the beam-spin
and beam-charge asym-
metries related to the
DVCS process



ðüå-êîìïîíåíòà àñèììåòðèè, sin ( )" "� S , ìîæåò áûòü
èíòåðïðåòèðîâàíà êàê êîððåëÿöèÿ ìåæäó ïîïåðå÷íîé
ïîëÿðèçàöèåé íóêëîíà ìèøåíè è âíóòðåííèì ïîïåðå÷-
íûì èìïóëüñîì êâàðêîâ, êîòîðûé ìîæåò áûòü ïîëó÷åí
èç ôóíêöèè êâàðêîâûõ ðàñïðåäåëåíèé, ÷åòíîé ïî îòíî-
øåíèþ ê îáðàùåíèþ âðåìåíè, — òàê íàçûâàåìîé ôóíê-
öèè ôðàãìåíòàöèè Ñèâåðñà. Íà ðèñ. 4 ïîêàçàíû îáà ñèã-
íàëà. Êàê âèäíî èç ðèñ. 4, îòðèöàòåëüíàÿ àñèììåòðèÿ

äëÿ ��-ìåçîíîâ îêàçàëàñü áîëüøå, ÷åì ïîëîæèòåëüíàÿ

àñèììåòðèÿ äëÿ ��. Ýòî óêàçûâàåò íà îòðèöàòåëüíûé

çíàê ôóíêöèè ôðàãìåíòàöèè Êîëëèíñà, êîòîðàÿ íå ÿâëÿ-

åòñÿ ïðåèìóùåñòâåííîé äëÿ ïîëóèíêëþçèâíîãî ÃÍÐ íà

ïîïåðå÷íî-ïîëÿðèçîâàííîé ìèøåíè. Ïîñëåäíèé ïðî-

öåññ èäåò â îñíîâíîì çà ñ÷åò ôóíêöèè ôðàãìåíòàöèè

Ñèâåðñà, èìåþùåé ïîëîæèòåëüíûé çíàê.
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Ðèñ. 4. Ïðåäâàðèòåëüíûå ðåçóëüòàòû êîëëàáîðàöèè HERMES ïî àñèììåòðèÿì Êîëëèíñà (ëåâûå ãðàôèêè) è Ñèâåðñà (ïðàâûå ãðà-
ôèêè), ïîëó÷åííûì ñ èñïîëüçîâàíèåì ïîïåðå÷íî-ïîëÿðèçîâàííîé âîäîðîäíîé ìèøåíè

Fig. 4. The HERMES preliminary data on the Collins (left panel) and Sivers (right panel) asymmetries obtained with transversely polarized
hydrogen target
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Îáëó÷àòåëüíûé êîìïëåêñ «Àëüôà»
äëÿ ïðîèçâîäñòâà òðåêîâûõ ìåìáðàí

Â Îáúåäèíåííîì èíñòèòóòå ÿäåðíûõ èññëåäîâàíèé
äëÿ ÇÀÎ «Òðåêïîð òåõíîëîäæè» ðàçðàáîòàí è èçãîòî-
âëåí îáëó÷àòåëüíûé êîìïëåêñ «Àëüôà», ïðåäíàçíà÷åí-
íûé äëÿ îáëó÷åíèÿ ïîëèìåðíûõ ïëåíîê, èñïîëüçóåìûõ
â ïðîèçâîäñòâå òðåêîâûõ ìåìáðàí, íåîáõîäèìûõ äëÿ èç-
ãîòîâëåíèÿ ðàçäåëÿþùèõ è ôèëüòðóþùèõ ýëåìåíòîâ
ìåäèöèíñêîãî, ïðîìûøëåííîãî è áûòîâîãî íàçíà÷å-
íèÿ [1].

Êîìïëåêñ «Àëüôà» âêëþ÷àåò:
• èñòî÷íèê òÿæåëûõ èîíîâ íà îñíîâå ýëåêòðîííî-öè-

êëîòðîííîãî ðåçîíàíñà (ÝÖÐ-òèïà), ðàçðàáîòàííûé è

èçãîòîâëåííûé â ÍÈÈÝÔÀ èì. Ä. Â. Åôðåìîâà
(Ñ.-Ïåòåðáóðã);

• èçîõðîííûé öèêëîòðîí ñ ýëåêòðîñòàòè÷åñêîé ñèñòå-
ìîé âûâîäà óñêîðåííûõ èîíîâ;

• ñèñòåìó òðàíñïîðòèðîâêè âûâåäåííîãî ïó÷êà óñêî-
ðåííûõ èîíîâ;

• îáëó÷àòåëüíóþ óñòàíîâêó.

Óñêîðèòåëü ÖÈÒÐÅÊ ïðåäñòàâëÿåò ñîáîé èçîõðîí-
íûé öèêëîòðîí ñ àçèìóòàëüíîé âàðèàöèåé ìàãíèòíîãî
ïîëÿ (÷åòûðåõñåêòîðíàÿ ñòðóêòóðà), àêñèàëüíîé èíæåê-
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Irradiation Complex ALFA

for Track Membrane Production

The film irradiation complex ALFA, intended to ex-
pose the polymer films used for the industry of membrane
products to be consumed in medicine, microelectronics and
technology applications, was designed and manufactured
by the Joint Institute for Nuclear Research for TRACK-
PORE TECHNOLOGY holding company [1].

The complex consists of external ECR ion source,
which was designed and manufactured by the Efremov

NIIEFA (St. Petersburg), isochronous cyclotron with elec-
trostatic extraction system, beam transport of the accelerat-
ed ions and film irradiation chamber.

CYTRACK is an isochronous cyclotron with az-
imuthally varying field (four pairs of sector shims), axial in-
jection, radiofrequency accelerating system and electrostat-
ic deflectors for extracting ions from the accelerator.
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öèåé èîíîâ, âûñîêî÷àñòîòíîé óñêîðÿþùåé ñèñòåìîé è
ýëåêòðîñòàòè÷åñêîé ñèñòåìîé âûâîäà. Îñíîâíûå òåõíè-
÷åñêèå õàðàêòåðèñòèêè öèêëîòðîíà ÖÈÒÐÅÊ ïðèâåäå-
íû â òàáëèöå.

Õàðàêòåðèñòèêè öèêëîòðîíà

Óñêîðÿåìûå èîíû 40Ar8�

Òèï èîííîãî èñòî÷íèêà ÝÖÐ

Òèï èíæåêöèè Àêñèàëüíàÿ

Ðàáî÷èé âàêóóì, òîðð 3 10 7� �

Íà÷àëüíàÿ ýíåðãèÿ, ÌýÂ/íóêëîí 0,003

Êîíå÷íàÿ ýíåðãèÿ, ÌýÂ/íóêëîí 2,4

Íà÷àëüíûé ðàäèóñ óñêîðåíèÿ, ìì 53

Êîíå÷íûé ðàäèóñ óñêîðåíèÿ, ìì 730

Èíòåíñèâíîñòü âûâåäåííîãî ïó÷êà, íÀ 200

Ýôôåêòèâíîñòü âûâîäà 50 %

Ïàðàìåòðû ýëåêòðîìàãíèòà öèêëîòðîíà

Ãàáàðèòíûå ðàçìåðû ìàãíèòà, ì 3,7#2#1,65

Âåñ ìàãíèòà, ò 83

Äèàìåòð ïîëþñà, ì 1,6

Óðîâåíü ñðåäíåãî ìàãíèòíîãî ïîëÿ, Òë 1,48

Ðàáî÷èé òîê, àìïåð-âèòêè 92750

Ïîòðåáëÿåìàÿ ìîùíîñòü, êÂò 25

Çàçîð ìåæäó ïîëþñàìè:

â õîëìå, ìì 40

â äîëèíå, ìì 100

Ïàðàìåòðû âûñîêî÷àñòîòíîé ñèñòåìû

Êîëè÷åñòâî äóàíòîâ 2

Àçèìóòàëüíàÿ ïðîòÿæåííîñòü äóàíòîâ, ° 45

Àìïëèòóäà íàïðÿæåíèÿ íà äóàíòàõ, êÂ 40 50�

Ðåçîíàíñíàÿ ÷àñòîòà, ÌÃö 18,258

Êðàòíîñòü óñêîðåíèÿ 4

Äîáðîòíîñòü ðåçîíàíñíûõ ñèñòåì 3500

Íà ðèñ. 1 ïðåäñòàâëåíà ñòðóêòóðà öèêëîòðîíà â
ïëàíå, íà êîòîðîì âèäíû ÷åòûðå ñåêòîðà íà ïîëþñå
ýëåêòðîìàãíèòà S, äâà äóàíòà âûñîêî÷àñòîòíîé óñêîðÿ-
þùåé ñèñòåìû D1 è D2, ýëåêòðîñòàòè÷åñêèå äåôëåêòî-
ðû ESD1, ESD2 è ïàññèâíûé ìàãíèòíûé ôîêóñèðóþ-
ùèé êàíàë FD.
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The main characteristics of CYTRACK are given in
table.

Parameters of CYTRACK cyclotron

Accelerated particle 40Ar8�

Ion source type ECR

Type of injection Axial

Pressure, Torr 3 10 7� �

Injection energy, MeV/nucleon 0.003

Final energy, MeV/nucleon 2.4

Injection radius, mm 53

Extraction radius, mm 730

Extracted beam intensity, nA 200

Extraction efficiency 50%

Magnetic system parameters

Overall dimensions of yoke, m 3.7#2#1.65

Weight of iron, t 83

Diameter of poles, m 1.6

Mean magnetic field, T 1.48

Current, ampere-turns 92750

Power consumption, kW 25

Gap between poles:

Hill, mm 40

Valley, mm 100

RF system parameters

Number of dees 2

Azimuthal extension, ° 45

Voltage amplitude, kV 40 50�

Frequency, ÌHz 18.258

Harmonic number 4

Quality factor 3500

A general plan of the cyclotron with four sector shims

S, two dees of RF system D1 and D2, electrostatic deflectors

ESD1 and ESD2 followed by magnetic focusing channel

FD is shown in Fig. 1.
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Âåäóùåå è ôîêóñèðóþùåå ìàãíèòíîå ïîëå ñîçäàåò-
ñÿ ïðè ïîìîùè Ø-îáðàçíîãî ýëåêòðîìàãíèòà ñ ÷åòûðü-
ìÿ ñåêòîðíûìè øèììàìè íà öèëèíäðè÷åñêèõ ïîëþñàõ.
Íåîáõîäèìûé ðîñò ñðåäíåãî ìàãíèòíîãî ïîëÿ âäîëü ðà-
äèóñà îáåñïå÷èâàåòñÿ óâåëè÷åíèåì óãëà ñåêòîðíûõ
øèìì ñ 30 äî 41,8°. Äëÿ îáåñïå÷åíèÿ íåîáõîäèìîé òî÷-
íîñòè ôîðìèðîâàíèÿ èçîõðîííîãî ïîëÿ èñïîëüçîâàëèñü
òàêæå øèììû â äîëèíàõ ìàãíèòà. Áëèçîñòü ÷àñòîòû ðà-
äèàëüíûõ áåòàòðîííûõ êîëåáàíèé ê åäèíèöå ïðèâîäèò ê
æåñòêèì äîïóñêàì íà àìïëèòóäó ïåðâîé ãàðìîíèêè ìàã-
íèòíîãî ïîëÿ. Ïîýòîìó ïîëå ñôîðìèðîâàíî òàê, ÷òî àì-
ïëèòóäà ïåðâîé ãàðìîíèêè íå ïðåâûøàåò 3 Ãñ.

Ýíåðãèÿ èîíîâ, èçâëåêàåìûõ èç âíåøíåãî ÝÖÐ-èñ-
òî÷íèêà, ñîñòàâëÿåò 3 êýÂ/íóêëîí, èíòåíñèâíîñòü ïó÷êà
40Ar 8� íà öèëèíäðå Ôàðàäåÿ, ðàñïîëîæåííîì â áëîêå
äèàãíîñòèêè â íà÷àëå ëèíèè èíæåêöèè, ñîñòàâëÿåò ïî-
ðÿäêà 3�5 ìêÀ. Ñèñòåìà èíæåêöèè âêëþ÷àåò â ñåáÿ èî-
íîïðîâîä, àíàëèçèðóþùèé è ïîâîðîòíûé äâóõñåêöèîí-
íûé ìàãíèò, ýëåìåíòû ôîêóñèðîâêè è þñòèðîâêè ïó÷êà,
ñèíóñîèäàëüíûé áàí÷åð è áëîê äèàãíîñòèêè.

Äëÿ ïîâîðîòà ïó÷êà èîíîâ èç âåðòèêàëüíîé â ãîðè-
çîíòàëüíóþ ïëîñêîñòü öèêëîòðîíà ÖÈÒÐÅÊ ïðèìåíÿ-
åòñÿ ñïèðàëüíûé ýëåêòðîñòàòè÷åñêèé èíôëåêòîð. Ïðå-
äóñìîòðåí ìåõàíèçì, îáåñïå÷èâàþùèé ïîâîðîò èí-

ôëåêòîðà âîêðóã îñè (± 8°), äëÿ ïîäñòðîéêè òðàåêòîðèè
èîíîâ ïîä ñòàðòîâûé ðàäèóñ è ñòàðòîâûé óãîë äëÿ îïòè-
ìèçàöèè íà÷àëüíûõ óñëîâèé óñêîðåíèÿ èîíîâ â öèêëî-
òðîíå.

Äëÿ óñêîðåíèÿ èîíîâ â ìàãíèòíîì ïîëå öèêëîòðîíà
ÖÈÒÐÅÊ èñïîëüçóåòñÿ âûñîêî÷àñòîòíàÿ óñêîðÿþùàÿ
ñèñòåìà, íàñòðàèâàåìàÿ íà ôèêñèðîâàííóþ ÷àñòîòó.
Â×-ñèñòåìà ñîñòîèò èç äâóõ ÷åòâåðòüâîëíîâûõ ðåçîíà-
òîðîâ ñ óñêîðÿþùèìè ýëåêòðîäàìè â âèäå äóàíòîâ.
Â×-ðåçîíàòîðû îáåñïå÷èâàþò ïîëó÷åíèå ÷àñòîòíîãî
äèàïàçîíà 18,25�18,60 ÌÃö. Äâà äóàíòà óñêîðÿþùåé
ñèñòåìû èìåþò àçèìóòàëüíóþ ïðîòÿæåííîñòü 45° êà-
æäûé è ðàçìåùåíû â ïðîòèâîïîëîæíûõ äîëèíàõ ìàã-
íèòíîé ñèñòåìû. Àïåðòóðà äóàíòîâ ðàâíà 24 ìì. C îáå-
èõ ñòîðîí äóàíòîâ ðàñïîëàãàþòñÿ ïðîòèâîäóàíòíûå
ðàìêè. Íà ðèñ. 2 ïîêàçàíî äâèæåíèå èîíîâ àðãîíà â öåí-
òðå óñêîðèòåëÿ (êîìïüþòåðíîå ìîäåëèðîâàíèå), ïðåä-
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The leading and focusing magnetic field is created by
E-shaped electromagnet with four pairs of sector shims lo-
cated on cylindrical poles. The appropriate average magnet-
ic field increase along radius is provided by rising of the an-
gular extension of the sector shims from 30 to 41.8°. To
guarantee high accuracy of isochronous field shaping, the
valley shims were also used. The radial betatron oscillation
frequency is close to unity. That is why the strict tolerance to
the first harmonic field is required. The first harmonic am-
plitude of the magnetic field was found to be less than 3 Gs
in the accelerating area.

The energy of ions from the external ECR ion source is
equal to 3 keV/nucleon, the current of the proton beam mea-
sured by a Faraday cup placed at the beginning of the injec-
tion line is about 3�5 �A. The axial injection line contains
ion guide, bending and analyzing magnet, focusing and ad-
justment elements, diagnostic devices and a sinusoidal
buncher.

The spiral inflector for ion bending from axial to medi-
an plane is used. There is a possibility of inflector rotation
by� �8 to assure the fitting of ion trajectories from the in-
flector to the central region trajectories in radius and
azimuth.

The fixed frequency RF accelerating system is used for
ion acceleration in the CYTRACK cyclotron. The RF sys-
tem consists of two quarter-wave cavities with dee elec-
trodes. The available frequency can be varied from 18.25 to
18.6 MHz. The two 45� dees of the accelerating system are
located in the opposite valleys of the magnetic system. The
dee aperture is equal to 24 mm. Antidees are placed on each
side of the dees. Figure 2 shows the ion motion at the centre
of the cyclotron (computer modelling). Location and struc-
ture of the dees (D1, D2) and antidees (F) are presented.
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Fig. 1. Median plan view of the CYTRACK cyclotron

Ðèñ. 1. Âèä öèêëîòðîíà ÖÈÒÐÅÊ â ïëàíå



ñòàâëåíî ðàñïîëîæåíèå è ñòðóêòóðà äóàíòîâ (D1, D2) è
ïðîòèâîäóàíòíûõ ðàìîê (F), ñõåìàòè÷åñêè èçîáðàæåíû:
êîðïóñ èíôëåêòîðà (I), ñåêòîðà ìàãíèòà (S). Âîçáóæäå-
íèå Â×-ðåçîíàòîðîâ îñóùåñòâëÿåòñÿ îò äâóõ Â×-ãåíåðà-
òîðîâ ìîùíîñòüþ 15 êÂò êàæäûé.

Ñèñòåìà âûâîäà âêëþ÷àåò â ñåáÿ äâå ñåêöèè ýëåê-
òðîñòàòè÷åñêîãî äåôëåêòîðà (ñì. ðèñ. 1) ñ óãëîâîé ïðî-
òÿæåííîñòüþ 21° (ESD1) è 28° (ESD2), òðè èçìåðèòåëü-
íûõ ïðîáíèêà òîêà ïó÷êà (âõîäíîé, ïðîìåæóòî÷íûé,
âûõîäíîé) è ïàññèâíûé ìàãíèòíûé êàíàë FD ñ óãëîâîé
ïðîòÿæåííîñòüþ 17°, ïðåäíàçíà÷åííûé äëÿ ðàäèàëüíîé
ôîêóñèðîâêè ïó÷êà â çîíå âûâîäà. Ðàäèàëüíàÿ àïåðòóðà
äåôëåêòîðîâ 7,5 ìì. Íàïðÿæåíèå íà äåôëåêòîðàõ ìîæåò
ðåãóëèðîâàòüñÿ îò 0 äî 53 êÂ.

Àâòîìàòèçàöèÿ óïðàâëåíèÿ ïàðàìåòðàìè îñíîâíûõ
ñèñòåì öèêëîòðîíà îðãàíèçîâàíà íà áàçå ïåðñîíàëüíîãî
êîìïüþòåðà ñ îïåðàöèîííîé ñèñòåìîé WINDOWS
2000, óïðàâëÿþùåé íàáîðîì áëîêîâ â ñòàíäàðòå
ÊÀÌÀÊ. Âñå êîíòðîëèðóåìûå ïàðàìåòðû òåõíîëîãè÷å-
ñêèõ ñèñòåì îáëó÷àòåëüíîãî êîìïëåêñà «Àëüôà» âûâî-
äÿòñÿ íà ýêðàíû äâóõ ìîíèòîðîâ ñî ñìåííûìè «ïàíåëÿ-
ìè». Íà ðèñ. 3 ïîêàçàí ïîðòðåò ïó÷êà íà ìîíèòîðå óïðà-
âëÿþùåãî êîìïüþòåðà ñ ïðîôèëîìåòðà,
ðàñïîëîæåííîãî â ëèíèè èíæåêöèè, ðàññòîÿíèå ìåæäó
ïðîâîëîêàìè 5 ìì.

Ïîñëå âûâîäà èç êàìåðû öèêëîòðîíà ïó÷îê òðàíñ-
ïîðòèðóåòñÿ ïî âàêóóìíîìó òðàêòó, â êîòîðîì ïðåäó-
ñìîòðåíû: ïîâîðîòíûé ìàãíèò, äâå êâàäðóïîëüíûå ëèí-
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Also inflector (I) and magnet sectors (S) are pointed. Two
RF generators can deliver 15 kW each.

The extraction system consists of an electrostatic de-
flector with two sections ESD1 and ESD2 (angular length
21 and 28° correspondingly), three probes (at the entrance,
in the middle and at the exit of the deflector) and passive
magnetic channel FD with azimuth extension 17° for beam
radial focusing in the extraction region. The radial deflector
aperture is equal to 7.5 mm. The deflector voltage can be
varied from 0 to 53 kV.

The cyclotron and related equipment are controlled by
a personal computer with the operating system Windows
2000. The electronics of data acquisition is based on the
CAMAC standard. All the irradiation complex parameters
under control can be seen on the monitors with alternative
interfaces. Figure 3 shows the beam portrait on the monitor
from the injection line profilometer (distances between
wires are equal to 5 mm).

Being extracted from the cyclotron, the beam is trans-
ported along the vacuum tract with bending magnets, two
quadrupole lenses focusing the beam in horizontal and verti-
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Ðèñ. 2. Òðàåêòîðèè èîíîâ àðãîíà â öåíòðå öèêëîòðîíà

Fig. 2. The paths of argon ions at the centre of the
cyclotron

Ðèñ. 3. Ïðîôèëü ïó÷êà íà ïðîôèëîìåòðå â ëèíèè èíæåêöèè

Fig. 3. The beam portrait on the monitor from the injection line
profilometer



çû, ôîêóñèðóþùèå ïó÷îê èîíîâ â ãîðèçîíòàëüíîì è
âåðòèêàëüíîì íàïðàâëåíèÿõ, êîððåêòèðóþùèé â âåðòè-
êàëüíîì íàïðàâëåíèè ìàãíèò è ñêàíèðóþùåå óñòðîé-
ñòâî, ðàñïðåäåëÿþùåå óñêîðåííûå èîíû ïî øèðèíå îá-
ëó÷àåìîé ïëåíêè.

Îáëó÷àòåëüíîå óñòðîéñòâî ñîñòîèò èç âàêóóìíîé
êàìåðû ñî ñïåöèàëüíûì ëåíòîïðîòÿæíûì ìåõàíèçìîì,
îáåñïå÷èâàþùèì ïîñòîÿííóþ ñêîðîñòü ïðîòÿæêè ïëåí-

êè â âåðòèêàëüíîì íàïðàâëåíèè â èíòåðâàëå ñêîðîñòåé
2�80 ñì/ñ.

Ïóñê îáëó÷àòåëüíîãî êîìïëåêñà «Àëüôà» ñîñòîÿë-
ñÿ â àâãóñòå 2002 ã. Áûëè óñêîðåíû âîñüìèçàðÿäíûå
èîíû àðãîíà äî ýíåðãèè 2,4 ÌýÂ/íóêëîí ñ èíòåíñèâíî-
ñòüþ âûâåäåííîãî ïó÷êà 200 íÀ. Âåëè÷èíà êîýôôèöè-
åíòà âûâîäà ñîñòàâëÿåò ~ 50 %. Â êà÷åñòâå ïðîâåðêè
ñîîòâåòñòâèÿ îáëó÷àòåëüíîãî êîìïëåêñà ïîñòàâëåí-
íûì çàäà÷àì áûëî îáëó÷åíî îêîëî 5000 ì ïîëèìåðíîé
ïëåíêè øèðèíîé 32 ñì è òîëùèíîé 12 ìêì. Ôèðìîé
«Òðåêïîð òåõíîëîäæè» óæå ïðîèçâîäÿòñÿ óñòàíîâêè
äëÿ ìåìáðàííîãî ïëàçìîôåðåçà, îáåñïå÷èâàþùèå ëå÷å-
íèå ðàçëè÷íûõ çàáîëåâàíèé è ïîëó÷åíèå äîíîðñêîé
ïëàçìû.

Ñïèñîê ëèòåðàòóðû

1. Àëåíèöêèé Þ. Ã. è äð. Ðàçðàáîòêà è ñîçäàíèå îáëó÷à-
òåëüíîãî êîìïëåêñà «Àëüôà» äëÿ ïðîèçâîäñòâà òðåêîâûõ ìåì-
áðàí. Ïðåïðèíò ÎÈßÈ Ð9-2004-5. Äóáíà, 2004.

27

cal directions, a vertical correcting magnet, and a scanning
magnet that distributes the accelerated ions with the width
of the film under irradiation.

The irradiation device consists of a vacuum chamber
with a tape drive ensuring constant velocity of the film verti-
cal motion (in the range from 2 to 80 cm/s).

The film irradiation complex ALFA started working in
August 2002. Argon ions were accelerated to the project en-
ergy of 2.4 ÌeV/nucleon, the extracted beam intensity was
about 200 nA, the extraction efficiency totalled ~ 50%. As a
test, the ALFA complex has produced 5000 m polyethylene
terephthalate track membranes 12 �m in thickness and
32 cm in width. TRACKPORE TECHNOLOGY company
now produces plasmapheresis apparatus for medical treat-
ment and donor plasma separation.

References
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Ðèñ. 4. Îáùèé âèä óñêîðèòåëÿ è êàíàëà òðàíñïîðòèðîâêè âû-
âåäåííîãî ïó÷êà óñêîðåííûõ èîíîâ

Fig. 4. A general view of the cyclotron and extracted beam trans-
port



Ã. À. Øåëêîâ

Ìþîííàÿ ñèñòåìà óñòàíîâêè ATLAS

Ñîîðóæàåìàÿ â íàñòîÿùåå âðåìÿ ñèëàìè ìåæäóíà-
ðîäíîé êîëëàáîðàöèè ó÷åíûõ óñòàíîâêà ATLAS (LHC,
ÖÅÐÍ) — êðóïíåéøàÿ ýêñïåðèìåíòàëüíàÿ óñòàíîâêà â
ìèðå. Èç-çà âûñîêîé ñòîèìîñòè ñîâðåìåííûõ ñóïåð-
óñêîðèòåëåé ïðàêòè÷åñêè èñ÷åçëà âîçìîæíîñòü ïðîâå-
äåíèÿ óçêîñïåöèàëèçèðîâàííûõ èññëåäîâàíèé. Ó÷åíûå
âûíóæäåíû ñîîðóæàòü ñëîæíûå óíèâåðñàëüíûå óñòà-
íîâêè, êîòîðûå ïðèçâàíû çàðåãèñòðèðîâàòü îäíîâðå-

ìåííî êàê ìîæíî áîëüøå ïàðàìåòðîâ íàéäåííîãî ñîáû-
òèÿ. Èìåííî ïîýòîìó âñå óñòàíîâêè äëÿ óñêîðèòåëåé ñî
âñòðå÷íûìè ïó÷êàìè (êîëëàéäåðîâ), âêëþ÷àÿ óñòàíîâêó
ATLAS, ñîîðóæàþòñÿ â âèäå «ìàòðåøåê», â êîòîðûõ öå-
ëûé íàáîð (äî 5 è áîëåå) äåòåêòèðóþùèõ ñèñòåì ðàçíîé
íàïðàâëåííîñòè, è îíè êàê áû âëîæåíû äðóã â äðóãà. Â
àêòå âçàèìîäåéñòâèÿ ïðîòîíîâ, óñêîðåííûõ â óñêîðè-
òåëüíî-íàêîïèòåëüíîì êîìïëåêñå LHC, ðîæäàåòñÿ ìíî-
æåñòâî (íåñêîëüêî ñîòåí) âñåâîçìîæíûõ ÷àñòèö. Íî
ëèøü îäíà èç íèõ — ìþîí — óäîñòîåíà ïðàâà èìåòü

«ïåðñîíàëüíóþ» ñèñòåìó äåòåêòèðîâàíèÿ, êîòîðàÿ òàê è
íàçûâàåòñÿ — ìþîííàÿ ñèñòåìà.

Ìþ-ìåçîí (èëè ìþîí) óíèêàëåí ïî öåëîìó ðÿäó
ïðè÷èí. Ñ îäíîé ñòîðîíû, ýòî çàðÿæåííàÿ ÷àñòèöà, íå
ó÷àñòâóþùàÿ â ñèëüíîì âçàèìîäåéñòâèè è, ñëåäîâà-
òåëüíî, äîâîëüíî ïðîñòî âûäåëÿåìàÿ è ðåãèñòðèðóåìàÿ.
Äëÿ åãî âûäåëåíèÿ íàäî ëèøü ïîñòàâèòü íà ïóòè ÷àñòèö
äîñòàòî÷íîå êîëè÷åñòâî âåùåñòâà, íàïðèìåð, æåëåçà
èëè áåòîíà. Âñå ÷àñòèöû, îáëàäàþùèå ñèëüíûì âçàèìî-
äåéñòâèåì, «çàñòðÿíóò» â íåì, à ìþîí, ïîòåðÿâ îòíîñè-
òåëüíî íåìíîãî ýíåðãèè òîëüêî çà ñ÷åò ýëåêòðîìàãíèò-
íîãî âçàèìîäåéñòâèÿ, áëàãîïîëó÷íî ïðîéäåò ýòîò ñëîé
âåùåñòâà. Ðîëü ïîãëîòèòåëÿ â ñîâðåìåííûõ óíèâåðñàëü-
íûõ óñòàíîâêàõ âûïîëíÿþò ñèñòåìû êàëîðèìåòðîâ
(ýëåêòðîìàãíèòíîãî è àäðîííîãî), â ðàáîòå íàä ñîçäàíè-
åì êîòîðûõ äëÿ óñòàíîâêè ATLAS ïðèíèìàþò ó÷àñòèå
ôèçèêè ÎÈßÈ.
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G. Shelkov

Muon System for ATLAS

The ATLAS facility (LHC, CERN), which is being de-
veloped by an international collaboration of scientists, is the
largest experimental installation in the world. Specific re-
search is too expensive at modern supercolliders, it is also
very expensive to develop specialized set-ups for it. Thus,
giant facilities may give a clue to carrying out many tasks.
Researchers have to develop complex universe facilities to
register simultaneously as many parameters of an event as
possible. It is due to this fact that all facilities for beam col-
liders, including ATLAS, are constructed as «matreshka».
They include sets (up to 5 or more) of detecting systems for
different studies. In an event of proton interaction in the ac-
celerating storage complex LHC (CERN), a large number
(several hundreds) of particles are produced. Only one of
them — the muon — «enjoys the right» to have a «person-
al» system of detecting, which is called muon system.

The mu-meson (or muon) is unique for several reasons.
On the one hand, it is a charged particle that does not take
part in strong interactions and, thus, is quite easy to be dis-
tinguished and registered. To distinguish the muon, it is nec-
essary to put in its way a sufficient amount of substance,
iron or concrete, for example. All particles that do take part
in strong interactions will «get stuck» in the obstacle, but the
muon will successfully pass through this layer, losing only a
small amount of energy because of the electromagnetic in-
teraction. In modern universal facilities the absorber is the
systems of calorimeters (electromagnetic and hadron).
JINR physicists also take part in the development of such
systems for ATLAS.

The muon is unique because very often it is a «messen-
ger» of interesting events. Today particle physics demands a
detailed study of very rare processes, which may occur per
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Ìþîí óíèêàëåí åùå è ïîòîìó, ÷òî î÷åíü ÷àñòî ÿâëÿ-
åòñÿ «âåñòíèêîì» èíòåðåñíûõ ñîáûòèé. Çàäà÷è ñîâðå-
ìåííîé ôèçèêè ÷àñòèö òðåáóþò äåòàëüíîãî èçó÷åíèÿ
ðåä÷àéøèõ ïðîöåññîâ, âñòðå÷àþùèõñÿ ðàç íà ìèëëèîíû
èëè ìèëëèàðäû «îáû÷íûõ», óæå èçó÷åííûõ ïðîöåññîâ.
È âîò îêàçûâàåòñÿ, ÷òî âî ìíîæåñòâå òàêèõ ðåäêèõ ïðî-
öåññîâ îáðàçóþòñÿ èìåííî ìþîíû. Ñðåäè âîçìîæíûõ
ñõåì ðàñïàäà íîâûõ ÷àñòèö, ïîèñêó è èçó÷åíèþ êîòîðûõ
âî ìíîãîì ïîñâÿùåíà ïðîãðàììà èññëåäîâàíèé íà LHC
(áîçîíà Õèããñà èëè ñóïåðñèììåòðè÷íûõ ÷àñòèö), ìíîãî
ñõåì ñ ìþîíàìè â êîíå÷íîì ñîñòîÿíèè. Ïîýòîìó ñàì
ôàêò ðåãèñòðàöèè ìþîíà èëè íåñêîëüêèõ ìþîíîâ, ÷òî
çíà÷èòåëüíî íàäåæíåå, ñðåäè êîíå÷íûõ ïðîäóêòîâ èñ-
ñëåäóåìîãî ïðîöåññà óæå äîñòàòî÷íî âåñîìûé «íàìåê»
èëè ïðèçíàê òîãî, ÷òî â ýòîì ïðîöåññå ïðîèçîøëî ÷òî-òî
íåîáû÷íîå.

Èç ïðèâåäåííûõ âûøå ñîîáðàæåíèé ÿñíî, ÷òî ìþ-
îííàÿ ñèñòåìà äîëæíà áûòü âíåøíåé è, ñëåäîâàòåëüíî,
èìåòü ñàìûå áîëüøèå ðàçìåðû èç âñåõ ïîäñèñòåì óíè-
âåðñàëüíîé óñòàíîâêè. Â óñòàíîâêå ATLAS ìþîííàÿ
ñèñòåìà ïðåäñòàâëÿåò ñîáîé òðè ñëîÿ êîîðäèíàòíûõ äå-
òåêòîðîâ (ìþîííûõ êàìåð), êîòîðûå äîëæíû ïëîòíî çà-
êðûòü âñþ ïîâåðõíîñòü âîêðóã ìåñòà ñòîëêíîâåíèÿ ïó÷-
êîâ ÷àñòèö íà ðàññòîÿíèè 5, 7,5 è 10 ìåòðîâ ñîîòâåò-

ñòâåííî. Âîçìîæíî, áîëåå íàãëÿäíûì áóäåò ñëåäóþùåå
ñðàâíåíèå: îáùàÿ ïëîùàäü êîîðäèíàòíûõ äåòåêòîðîâ
óñòàíîâêè ATLAS — 5600 ì2, ÷òî ðàâíî ïëîùàäè ôóò-
áîëüíîãî ïîëÿ, à òî÷íîñòü èçìåðåíèÿ êîîðäèíàòû ïðî-
øåäøåãî ìþîíà â ëþáîé òî÷êå ýòîãî ôóòáîëüíîãî ïîëÿ
äîëæíà áûòü íå õóæå 30 ìèêðîí (òîëùèíà ÷åëîâå÷åñêî-
ãî âîëîñà). Äîïîëíèòåëüíûå ñëîæíîñòè âîçíèêàþò
èç-çà òîãî, ÷òî äåòåêòîð ATLAS áóäåò óñòàíîâëåí â øàõ-
òå íà ãëóáèíå 100 ìåòðîâ è âîçìîæíîñòè êàê äîñòóïà ê
íåìó, òàê è, ñîîòâåòñòâåííî, ðåìîíòà ïîñëå ñáîðêè â òå-
÷åíèå âñåãî ïåðèîäà ðàáîòû LHC áóäóò êðàéíå îãðàíè-
÷åíû. Äðóãèìè ñëîâàìè, äåòåêòîðû ïîñëå ñáîðêè äîëæ-
íû ðàáîòàòü ñ î÷åíü âûñîêîé íàäåæíîñòüþ (â èäåàëå
ñòîïðîöåíòíîé!) â òå÷åíèå 10 ëåò. Íàáîð ýòèõ, ïîä÷àñ
ïðîòèâîðå÷àùèõ äðóã äðóãó, òðåáîâàíèé ê êîíñòðóêöèè
ìþîííûõ êàìåð îêàçàëñÿ ñòîëü ñëîæíûì, ÷òî íà âûáîð
îêîí÷àòåëüíîé êîíñòðóêöèè, ìåòîäèêè ñáîðêè è èñïû-
òàíèÿ äåòåêòîðîâ ó÷àñòíèêè ìåæäóíàðîäíîãî ñîòðóäíè-
÷åñòâà, âçÿâøèå íà ñåáÿ îòâåòñòâåííîñòü çà ðàçðàáîòêó
è èçãîòîâëåíèå ìþîííîé ñèñòåìû, ïîòðàòèëè ïî÷òè òðè
ãîäà.

Ïðè ðàçðàáîòêå ïðîåêòà óñòàíîâêè îáñóæäàëîñü
íåñêîëüêî âàðèàíòîâ äåòåêòîðîâ äëÿ ìþîííîé ñèñòåìû.
Îäèí èç íèõ, ñòàâøèé â èòîãå îñíîâíûì, â êîòîðîì
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many million or milliard «ordinary» (already studied)
processes. It has turned out that it is the muons that are pro-
duced in many such rare processes. In the possible decay
schemes of new particles, which are included in the LHC re-
search programme (Higgs bosons or supersymmetry parti-
cles), there are many those that have muons in the final state.
That is why the fact of registration of a muon or muons,
which is more reliable, in the final products of the studied
process becomes a remarkable «hint» or feature of an un-
usual character of the process under research.

It is clear from the above-said statements that the muon
system should be external and, consequently, should have
the largest dimensions among the other subsystems of the
facility. In the ATLAS facility, the muon system consists of
three layers of coordinate detectors (muon chambers),
which must tightly cover all the surface around the place of
particle beams’ collisions at distances of 5, 7.5 and 10 me-
ters respectively. The following comparison will be more il-
lustrative: the total area of the coordinate detectors of the
ATLAS facility is 5600 m2. It is equal to the area of a foot-
ball field. The accuracy of the measurement of the passing
muon coordinate in any point of this «field» should not be
worse than 30 microns (thickness of a hair). Additional

problems occur because the ATLAS detector will be in-
stalled in the mine 100 meters deep, and the access to it and
repair work after the assembling will be very limited for the
whole period of the LHC activities. In other words, the de-
tectors must work with a very high fidelity after the installa-
tion (ideally, a hundred per cent) for 10 years. These contra-
dictory requirements to the design of the muon chambers
appeared to be so complex that the international collabora-
tion responsible for the work-out and production of the
muon system spent almost three years choosing the final de-
sign pattern and methods of the detectors’ assembling and
testing.

Several variants of detectors for the muon system were
discussed during the project work-out. One of them suggest-
ed using drift tubes with high-pressure working gas. In the
end, it became the basic variant. It was proposed and
checked at the prototypes in the Dubna group, which has
been taking part in the ATLAS project since the moment of
first discussions of the idea.

Drift tubes as coordinate detectors have been success-
fully used for a long time. There was a time when such tubes
were produced at JINR for the NA-4 (CERN) and other ex-
periments. They were 50 mm in diameter. The coordinate
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ïðåäëàãàëîñü èñïîëüçîâàòü äðåéôîâûå òðóáêè ñ ïîâû-
øåííûì äàâëåíèåì ðàáî÷åãî ãàçà, áûë ïðåäëîæåí è
ïðîâåðåí íà ïðîòîòèïàõ â äóáíåíñêîé ãðóïïå, ïðèíèìà-
þùåé ó÷àñòèå â ïðîåêòå ATLAS ñ ìîìåíòà âîçíèêíîâå-
íèÿ èäåè ïðîåêòà.

Äðåéôîâûå òðóáêè â êà÷åñòâå êîîðäèíàòíûõ äåòåê-
òîðîâ èñïîëüçóþòñÿ äàâíî è óñïåøíî. Â ñâîå âðåìÿ â
ÎÈßÈ äëÿ ýêñïåðèìåíòà NA-4 (ÖÅÐÍ) è íåêîòîðûõ
äðóãèõ ïðîèçâîäèëèñü äðåéôîâûå òðóáêè äèàìåòðîì
50 ìì. Êîîðäèíàòíîå ðàçðåøåíèå òàêèõ äåòåêòîðîâ
âûñîêîå (îêîëî 200 ìèêðîí), íî íåäîñòàòî÷íîå äëÿ
ATLAS. Ðàíåå, â ðàáîòàõ äðóãèõ àâòîðîâ ïðè èññëåäîâà-
íèè äðåéôîâûõ òðóáîê ìàëîãî äèàìåòðà (íåñêîëüêî
ìèëëèìåòðîâ) áûëî ïîêàçàíî, ÷òî ïîâûøåíèå äàâëåíèÿ
ðàáî÷åãî ãàçà â äðåéôîâîì äåòåêòîðå ïîçâîëÿåò ïîâû-
ñèòü åãî êîîðäèíàòíîå ðàçðåøåíèå. Ñ äðóãîé ñòîðîíû,
ýòè äåòåêòîðû òåõíîëîãè÷íû, íàäåæíû è ïîñëå ðåøå-
íèÿ ïðîáëåìû ïîâûøåíèÿ òî÷íîñòè ñòàëè îñíîâíûì
ïðåòåíäåíòîì íà ðîëü äåòåêòîðîâ ìþîííîé ñèñòåìû
ATLAS.

Îòäåëüíûé äåòåêòîð èçãîòàâëèâàåòñÿ èç òîíêîñòåí-
íîé àëþìèíèåâîé òðóáêè îòíîñèòåëüíî íåáîëüøîãî
ðàçìåðà (äèàìåòð 3 ñì, òîëùèíà ñòåíêè 0,4 ìì, äëèíà äî
6 ì). Ñ ïîìîùüþ òàêèõ äåòåêòîðîâ íàäî ïîêðûòü òîëüêî

äëÿ öåíòðàëüíîé ÷àñòè ìþîííîé ñèñòåìû ïîâåðõíîñòü
â 5500 êâàäðàòíûõ ìåòðîâ (÷òî áëèçêî ê ïëîùàäè ôóò-
áîëüíîãî ïîëÿ) â âèäå òðåõ öèëèíäðîâ äëèíîé äî 30 ìå-
òðîâ è äèàìåòðîì 10, 15 è 20 ìåòðîâ.

Âîçíèêàåò, îäíàêî, åñòåñòâåííûé âîïðîñ: çà÷åì áî-
ðîòüñÿ çà ðàçðåøåíèå â 50–70 ìèêðîí, åñëè ïðè ñáîðêå
òàêîé ãðîìàäèíû, äà åùå èç àëþìèíèÿ, êðàéíå ñëîæíî
äîñòè÷ü äàæå ìèëëèìåòðîâîé òî÷íîñòè? Îäíè òîëüêî
òåìïåðàòóðíûå íåñòàáèëüíîñòè áóäóò ïðèâîäèòü ê äå-
ôîðìàöèÿì, çíà÷èòåëüíî ïðåâûøàþùèì äîñòèãíóòîå
âûñîêîå êîîðäèíàòíîå ðàçðåøåíèå.

Ñóùåñòâåííóþ ðîëü â îïðåäåëåíèè êîíñòðóêöèè
ìþîííûõ êàìåð óñòàíîâêè ATLAS ñûãðàëà îñíîâîïî-
ëàãàþùàÿ èäåÿ, âçÿòàÿ èç èíîãî âàðèàíòà äåòåêòîðà äëÿ
ìþîííîé ñèñòåìû, ïðåäëîæåííîãî êîëëåãàìè èç Ãîë-
ëàíäèè (NIKHEF). Äà, äåôîðìàöèè íåëüçÿ óñòðàíèòü,
íî èõ ìîæíî èçìåðÿòü! Äëÿ ýòîãî â êàæäóþ ìþîííóþ
êàìåðó, ñîáèðàåìóþ èç íåñêîëüêèõ ñîòåí îòäåëüíûõ
äðåéôîâûõ òðóáîê, åùå ïðè ñáîðêå íà èäåàëüíî îòøëè-
ôîâàííîé (ñ òî÷íîñòüþ ëó÷øå 10 ìèêðîí) ãðàíèòíîé
ïëèòå ìîíòèðóåòñÿ îïòèêî-ýëåêòðîííàÿ ñèñòåìà êîí-
òðîëÿ äåôîðìàöèè ìþîííîé êàìåðû. Ïîñëå ñíÿòèÿ êà-
ìåðû âîçíèêàþò íàãðóçêè è äåôîðìàöèè, íî, èñïîëüçóÿ
ïîêàçàíèÿ ñèñòåìû êîíòðîëÿ, ìîæíî îïðåäåëèòü âåëè-
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resolution of such detectors is high (about 200 microns), but
is not sufficient for ATLAS. It was shown before in the pa-
pers by other authors that in experiments with drift tubes of
a small diameter (several millimeters) an increase in pres-
sure of the working gas in a drift detector allows an im-
provement in its coordinate resolution. On the other hand,
these detectors are technological, reliable, and after the so-
lution of the higher- accuracy problem they have become
the main candidates for the detectors of the ATLAS muon
system.

A single detector is manufactured from a thin alumini-
um tube of relatively small dimensions (diameter 3 cm, wall
thickness 0.4 mm, length up to 6 m). With these detectors it
is necessary to cover the surface of 5500 m2 (nearly a foot-
ball field) only of the central part of the muon system. They
will be three cylinders 30 m long and 10, 15 and 20 m in di-
ameter.

A natural question may arise: Why should we struggle
for a resolution of 50–70 microns, if it is extremely difficult
to attain even a millimeter accuracy in assembling such a
huge installation made of aluminium? Temperature instabil-
ity will lead to deformation, which will much exceed the at-
tained high coordinate resolution.

A considerable influence on the reflections about the
design of the muon chambers for ATLAS was made by a ba-
sic concept of another detector for the muon system sug-
gested by our Dutch colleagues (NIKHEF). Deformation
cannot be eliminated, but it can be measured! For this pur-
pose, in each muon chamber, compiled with hundreds of
single drift tubes, an optic electronic system is installed dur-
ing the assembling procedure. It is placed on the ideally pol-
ished (10 microns accuracy) granite plate to control defor-
mation in the muon chamber. After a chamber is taken off,
deformation and loads appear. Using the data of the control
system it is possible to determine their values and type. This
is the deformation control system of the muon chamber it-
self. We hope to use several control systems. Another sys-
tem is used during the installation of the chambers into the
working position in the ATLAS mine for the permanent
control of their mutual disposition.

Such muon chambers (MDT chambers) with the inner
adjustment system should be produced in the number of
1194. They have the mutual accuracy of the installation of
single detectors not less than 20 microns the moment they
are being assembled on the stocks. It is necessary to manu-
facture and test about 400 000 single tubes for it. The total
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÷èíó è âèä äåôîðìàöèè. Ýòî ñèñòåìà êîíòðîëÿ äåôîð-
ìàöèè ñàìîé ìþîííîé êàìåðû. Ïðåäïîëàãàåòñÿ èñïîëü-
çîâàòü íåñêîëüêî ñèñòåì êîíòðîëÿ. Äðóãàÿ ñèñòåìà èñ-
ïîëüçóåòñÿ ïðè ìîíòàæå êàìåð â ðàáî÷åå ïîëîæåíèå â
øàõòå ATLAS äëÿ íåïðåðûâíîãî êîíòðîëÿ èõ âçàèìíîãî
ðàñïîëîæåíèÿ.

Òàêèõ ìþîííûõ êàìåð (MDT-êàìåð) ñ ñèñòåìîé
âíóòðåííåé þñòèðîâêè, èìåþùèõ â ìîìåíò ñáîðêè íà
ñáîðî÷íîì óñòðîéñòâå — ñòàïåëå — òî÷íîñòü âçàèìíîé
óñòàíîâêè îòäåëüíûõ äåòåêòîðîâ íå õóæå 20 ìèêðîí,
íàäî ñîáðàòü 1194 øòóêè. Äëÿ ýòîãî íåîáõîäèìî ïðîèç-
âåñòè è èñïûòàòü îêîëî 400 òûñÿ÷ îòäåëüíûõ äðåéôî-
âûõ òðóáîê. Îáùàÿ äëèíà âñåõ äðåéôîâûõ òðóáîê ðàâíà
ðàññòîÿíèþ îò Æåíåâû äî Ñòîêãîëüìà.

Äëÿ ðåøåíèÿ ýòîé ìàñøòàáíîé çàäà÷è â ñîòðóäíè-
÷åñòâå ATLAS áûëî ðåøåíî îðãàíèçîâàòü 11 ó÷àñòêîâ
ïî ïðîèçâîäñòâó ìþîííûõ êàìåð íà áàçå êðóïíåéøèõ
íàó÷íûõ öåíòðîâ. Èç íèõ äâà — íà òåððèòîðèè Ðîññèè
(ÎÈßÈ è ÈÔÂÝ), îäèí â Ãîëëàíäèè (NIKHEF, Àìñòåð-

äàì), äâà â Ãåðìàíèè (Ìþíõåí è Ôðàéáóðã), äâà â Èòà-
ëèè (Ôðàñêàòè è Ïàâèÿ), äâà â Àìåðèêå (Ñèýòë è
Áîñòîí) è ïî îäíîìó â Ãðåöèè è Êèòàå. Ýòî ïîçâîëèò
íàèáîëåå ïîëíî èñïîëüçîâàòü ïîòåíöèàë ñïåöèàëèñòîâ
è ïðîèçâîäñòâåííûå âîçìîæíîñòè ýòèõ öåíòðîâ.

Ãðóïïà ÎÈßÈ ÿâëÿåòñÿ îäíèì èç êðóïíåéøèõ ïðî-
èçâîäèòåëåé äðåéôîâûõ òðóáîê â êîëëàáîðàöèè ATLAS.
Â ïåðèîä ñ 2000 ïî 2004 ã. â ÎÈßÈ áûëî ñîáðàíî è èñ-
ïûòàíî îêîëî 65 000 äðåéôîâûõ òðóáîê è èçãîòîâëåíî
84 äðåéôîâûå êàìåðû. Äëÿ âûïîëíåíèÿ ýòîé çàäà÷è â
Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà ñî-
çäàíà àâòîìàòèçèðîâàííàÿ ëèíèÿ äëÿ ñáîðêè è èñïûòà-
íèÿ äðåéôîâûõ òðóáîê è MDT-êàìåð. Íà÷àëüíàÿ ÷àñòü
ëèíèè, ïðåäíàçíà÷åííàÿ äëÿ ñáîðêè è ïðîâåðêè îòäåëü-
íûõ äðåéôîâûõ òðóáîê, ñîçäàâàëàñü â òåñíîé êîîïåðà-
öèè ñ ãðóïïàìè Ôèçè÷åñêîãî èíñòèòóòà èì. Ìàêñà
Ïëàíêà è Ìþíõåíñêîãî óíèâåðñèòåòà. Â íàñòîÿùèé ìî-
ìåíò íà÷àòà òðàíñïîðòèðîâêà ãîòîâûõ ìþîííûõ êàìåð â
ÖÅÐÍ.
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length of all drift tubes is equal to the way from Geneva to
Stockholm.

To cope with this large-scale task, it was decided in the
ATLAS collaboration to establish 11 sites of the muon
chamber production on the basis of the biggest research cen-
tres. Two of them are in the territory of Russia (JINR and
IHEP), one is in the Netherlands (NIKHEF, Amsterdam),
two in Germany (Munich and Freiburg), two in Italy (Fras-
cati and Pavia), two in America (Seattle and Boston), one in
Greece, and one in China. The potential of the specialists
and productive capacity of these centres will be used to
maximum in this case.

The JINR group is one of the largest producers of the
drift tubes in the ATLAS collaboration. Since 2000, sixty-
five thousand drift tubes have been assembled and tested at
JINR, and 84 drift chambers have been produced. An auto-
mated assembling line was organized at the Dzhelepov Lab-
oratory of Nuclear Problems to produce and test drift tubes
and MDT chambers. At the start, the line was developed in
close cooperation with the groups from the Max Planck
Physics Institute and Munich University. At the moment,
the assembled muon chambers are being transported to
CERN.
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Þ. Ë. Êàëèíîâñêèé

Ñòàòèñòè÷åñêàÿ è êèíåòè÷åñêàÿ ìîäåëè
ñåòåâîãî òðàôèêà

Â óñëîâèÿõ ãëîáàëüíîãî èíôîðìàöèîííîãî îáùå-
ñòâà áûñòðûé, íàäåæíûé è çàùèùåííûé îáìåí äàííû-
ìè ìåæäó ëîêàëüíûìè è ãëîáàëüíûìè êîìïüþòåðíûìè
ñåòÿìè ïðåäñòàâëÿåò ñîáîé ïðîáëåìó âûñî÷àéøåãî ïðè-
îðèòåòà. Èññëåäîâàíèÿ ñåòåâîãî òðàôèêà ïîêàçàëè, ÷òî
ýòî ñëîæíûé äèíàìè÷åñêèé ïðîöåññ, êîòîðûé ïðîÿâëÿ-
åò ñåáÿ â ðàçëè÷íûõ ôîðìàõ, â ÷àñòíîñòè, â ðàñïðåäåëå-
íèÿõ ñ òÿæåëûìè õâîñòàìè, êðóïíîìàñøòàáíûõ êîððå-
ëÿöèÿõ, ìóëüòèôðàêòàëüíîñòè è äð. Òðóäíîñòè, ñ êîòî-
ðûìè ñòîëêíóëèñü èññëåäîâàòåëè, ïðèâåëè èõ ê âûâîäó,
÷òî ñåòåâîé òðàôèê íåëüçÿ îïèñàòü â ðàìêàõ ñóùåñòâó-
þùèõ ìîäåëåé. Â ýòîé ñâÿçè âàæíîé çàäà÷åé äëÿ âûñî-
êîñêîðîñòíûõ òåëåêîììóíèêàöèîííûõ ñèñòåì è êîì-
ïüþòåðíûõ ñåòåé ÿâëÿåòñÿ ðàçðàáîòêà òàêîé ìîäåëè èí-

ôîðìàöèîííîãî òðàôèêà, êîòîðàÿ áû ðåàëèñòè÷íî îòðà-
æàëà åãî îñíîâíûå îñîáåííîñòè.

Ñ ýòîé öåëüþ äëÿ ñåãìåíòà ñåòè ÎÈßÈ — ëîêàëüíîé
êîìïüþòåðíîé ñåòè óíèâåðñèòåòà «Äóáíà» (ËÊÑ «Äóá-
íà») — áûëà ñîçäàíà ñèñòåìà ñáîðà, àíàëèçà è óïðàâëå-
íèÿ ñåòåâûì òðàôèêîì (ÑÑÀÓ «Òðàôèê») [1]. Ñ ïîìî-
ùüþ ýòîé ñèñòåìû áûë ïðîâåäåí ðÿä ñåàíñîâ ïî èçìåðå-
íèþ èíôîðìàöèîííûõ ïîòîêîâ íà âíåøíåì øëþçå ËÊÑ
«Äóáíà» (ñì. ðèñ. 1). Âîçìîæíîñòü èçìåðåíèé èíôîðìà-
öèîííûõ ïîòîêîâ ñ ÷àñòîòîé äî 10 êèëîãåðö (÷òî îáåñïå-
÷èëî ðåãèñòðàöèþ êàæäîãî ïàêåòà â îòäåëüíîñòè) âìåñòå
ñ áîëüøèì îáúåìîì «çàõâà÷åííîé» èíôîðìàöèè ïîçâî-
ëèëè âûïîëíèòü ðÿä èññëåäîâàíèé ñòàòèñòè÷åñêèõ è äè-
íàìè÷åñêèõ õàðàêòåðèñòèê òðàôèêà.

32

I. Antoniou, P. V. Zrelov, V. V. Ivanov, Valery V. Ivanov, Yu. L. Kalinovsky

Statistical and Kinetic Models
of the Internet Traffic

Under conditions of the global information society, the
fast, reliable and safe data exchange between local and glob-
al computer networks is a top-priority problem. Research on
the network traffic has shown that it is a complicated dy-
namical process manifesting itself in various forms, in par-
ticular, in heavy-tail distributions, long-scale correlations,
multifractality, etc. The difficulties the researchers faced
made them conclude that the network traffic could not be
described in the framework of existing models. Thus, an im-
portant problem for high-speed telecommunication systems
and computer networks is to develop a model of the traffic
that would show realistically the peculiar features of the net-
work traffic.

For this purpose, a system of acquisition, analysis and
control of the network traffic (SAAC «Traffic») has been

developed for the JINR’s network segment — the local area
network of Dubna University (LAN «Dubna») [1]. With the
help of the «Traffic» system a number of runs on measuring
information flows have been done at the external gateway of
the LAN «Dubna» (see Fig. 1). The possibility of making
measurements of information flows with a frequency up to
10 kHz (which provided registration of each packet sepa-
rately) together with the large size of «seized» information
allowed us to fulfil a research series in statistical and dy-
namic characteristics of the network traffic.

A number of parameters of the dynamical system
(namely, the values of the time delay parameter and embed-
ded dimensionality), obtained in the statistical and nonlin-
ear analysis of the network traffic [2, 3], provided a way for
application of the artificial neural network (ANN) to recon-
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Ðÿä ïàðàìåòðîâ äèíàìè÷åñêîé ñèñòåìû, ïîëó÷åí-
íûõ â ðåçóëüòàòå ïðèìåíåíèÿ ñòàòèñòè÷åñêîãî è íåëè-
íåéíîãî àíàëèçà ñåòåâîãî òðàôèêà [2, 3], à èìåííî âåëè-
÷èíû âðåìåííîãî ñäâèãà è âëîæåííîé ðàçìåðíîñòè,
îáåñïå÷èëè âîçìîæíîñòü ïðèìåíåíèÿ èñêóññòâåííîé
íåéðîííîé ñåòè (ÈÍÑ) äëÿ ðåêîíñòðóêöèè óêàçàííîãî
ïðîöåññà. Îáó÷åííàÿ íåéðîííàÿ ñåòü âîñïðîèçâåëà ñòà-
òèñòè÷åñêîå ðàñïðåäåëåíèå àãðåãèðîâàííûõ ïàêåòîâ ðå-
àëüíûõ äàííûõ, ïîä÷èíÿþùååñÿ ëîãíîðìàëüíîìó çàêî-
íó (ñì. ðèñ. 2).

Ïîñëåäóþùèé àíàëèç èçìåðåíèé ïîçâîëèë îáíàðó-
æèòü, ÷òî àãðåãèðîâàíèå èçìåðåíèé òðàôèêà ôîðìèðó-
åò, íà÷èíàÿ ñ íåêîòîðîé âåëè÷èíû îêíà àãðåãàöèè, ñòà-
òèñòè÷åñêîå ðàñïðåäåëåíèå, íå ìåíÿþùåå ñâîåé ôîðìû
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struction of the mentioned process. Trained on those data,
the neural network reproduced the statistical distribution of
aggregated packages of real data that follows the log-normal
law (Fig. 2).

The subsequent analysis of the detailed measurements
of the network traffic has shown that the aggregation of traf-

fic measurements forms, beginning from some value of the

window of aggregation, a statistical distribution that does

not change its shape at a further increase of the aggregation

window [4]. This distribution is approximated reliably by a

log-normal law (Fig. 3):
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Ðèñ. 1. Èçìåðåíèÿ òðàôèêà, àãðåãèðîâàííîãî çà 0,1, 1 è 10 ñ

Fig. 1. Traffic measurements aggregated within 0.1, 1 and 10 s

Ðèñ. 2. Ñëåâà: ðåçóëüòàò àïïðîêñèìàöèè (ïóíêòèðíàÿ ëèíèÿ) èçìåðåíèé ñåòåâîãî òðàôèêà (ñïëîøíàÿ ëèíèÿ) ñ ïîìîùüþ ÈÍÑ.
Ñïðàâà: ðàñïðåäåëåíèå ðàçìåðîâ ïàêåòîâ, íîðìèðîâàííîå ê èíòåðâàëó [–1,1]: a) ðåàëüíûå äàííûå, á) äàííûå, ñìîäåëèðîâàííûå ñ
ïîìîùüþ ÈÍÑ

Fig. 2. Left plot: the result of the ANN approximation (dotted line) of the traffic series (solid line). Right plot: the distribution of packet sizes
normalized to interval [–1,1]: a) real data and b) data generated with the trained ANN



ïðè äàëüíåéøåì óâåëè÷åíèè îêíà [4]. Òàêîå ðàñïðåäå-
ëåíèå íàäåæíî àïïðîêñèìèðóåòñÿ ëîãíîðìàëüíûì çàêî-
íîì (ðèñ. 3):

f x
A

x
x( ) exp (ln ) ,� � �

$

%&
'

()2

1 1

2 2
2

�
 

� (1)

ãäå 
 è �— ïàðàìåòðû ëîãíîðìàëüíîãî ðàñïðåäåëåíèÿ,
A — íîðìèðóþùèé êîýôôèöèåíò.

Àíàëèç èçìåðåíèé ñåòåâîãî òðàôèêà, ïðîâåäåííûé
íà îñíîâå ðàçëîæåíèÿ «Ãóñåíèöà» ñ ïîñëåäóþùèì èñ-
ïîëüçîâàíèåì ñòàòèñòè÷åñêèõ êðèòåðèåâ � 2 è * 2, ïî-

çâîëèë ðàçáèòü íàáîð ãëàâíûõ êîìïîíåíò íà äâà êëàññà.
Ïåðâûé êëàññ âêëþ÷àåò êîìïîíåíòû, îòâåòñòâåííûå çà
ôîðìèðîâàíèå îñíîâíîãî çàêîíà (ëîãíîðìàëüíîãî ðàñ-
ïðåäåëåíèÿ), âòîðîé ñîäåðæèò îñòàòî÷íûå êîìïîíåíòû,
èíòåðïðåòèðóåìûå êàê ñòîõàñòè÷åñêèé øóì [5, 6]. Äëÿ

ñíèæåíèÿ âëèÿíèÿ ýòîãî øóìà è áîëåå òî÷íîãî îïðåäå-
ëåíèÿ ÷èñëà ãëàâíûõ êîìïîíåíò, îòâå÷àþùèõ çà
ôîðìèðîâàíèå ëîãíîðìàëüíîãî ðàñïðåäåëåíèÿ, áûëà
âûïîëíåíà âåéâëåò-ôèëüòðàöèÿ äàííûõ. Ïðèìåíåíèå
ñïåêòðàëüíûõ ìåòîäîâ è ñòàòèñòè÷åñêèõ êðèòåðèåâ ê
îòôèëüòðîâàííûì äàííûì ïîêàçàëî, ÷òî îñíîâíîé
âêëàä â ôîðìèðîâàíèå ñåòåâîãî òðàôèêà âíîñÿò ëèøü
íåñêîëüêî íà÷àëüíûõ êîìïîíåíò [7].

Ïîëó÷åííàÿ ôîðìà ñòàòèñòè÷åñêîãî ðàñïðåäåëåíèÿ
èíôîðìàöèîííûõ ïîòîêîâ îáåñïå÷èëà âîçìîæíîñòü ìî-
äèôèêàöèè è ïðèìåíåíèÿ êèíåòè÷åñêîé ìîäåëè Ïðèãî-
æèíà–Õåðìàíà (ðàçðàáîòàííîé äëÿ îïèñàíèÿ äèíàìèêè
àâòîìîáèëüíîãî òðàôèêà) ê èíôîðìàöèîííîìó òðàôèêó
[8]. Ïåðâûå ðåçóëüòàòû áûëè ïîëó÷åíû äëÿ îäíîðîä-
íûõ, íåçàâèñèìûõ îò âðåìåíè óñëîâèé è öåëåâîé ôóíê-
öèè ðàñïðåäåëåíèÿ ñêîðîñòåé â ôîðìå ëîãíîðìàëüíîãî
ðàñïðåäåëåíèÿ äëÿ àãðåãèðîâàííûõ äàííûõ (ñì. ðèñ. 4).

Äëÿ çàäàííîé öåëåâîé ôóíêöèè è ðÿäà ïðîñòûõ
ôîðì âåðîÿòíîñòè îáãîíà P è âðåìåíè ðåëàêñàöèè T

(ñì. äåòàëè â [9]) áûëî ïîëó÷åíî äâà ðåæèìà, îòâå÷àþ-
ùèõ ñâîáîäíîìó (ðåæèì ñëàáîé êîíöåíòðàöèè) è êîë-
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where 
 and � are the parameters of a log-normal distribu-
tion, and A is the normalizing factor.

The analysis of the information traffic measurements
based on the «Caterpillar»-SSA approach and subsequent
use of statistical criteria � 2 and * 2 allowed us to divide a

set of principal components into two classes. The former
comprises leading components responsible for forming the
main contribution (the log-normal distribution) of the net-
work traffic, the latter contains remaining components which
can be interpreted as stochastic noise [5, 6]. In order to re-
duce the influence of the stochastic noise and define more
exactly the number of principal components responsible for
the formation of the log-normal distribution, a wavelet fil-

tration of the data has been performed. The application of
spectral methods and statistical criteria to the filtered series
has shown that the main contribution of the network traffic
can be described by only several initial components [7].

The obtained form of the statistical distribution of in-
formation flows provided a means for modification and ap-
plication of Prigogine–Hermann kinetic model (developed
for the description of the dynamics of motor vehicle traffic)
to the information traffic [8]. First results have been ob-
tained for homogeneous time-independent conditions and
for an objective function of speed distribution in the form of
a log-normal distribution for the aggregated data (Fig. 4).

For the given objective function and for the simplest
forms of probability of overtaking P and relaxation time T

(for more detail see [9]), two modes were obtained which
answered a free package motion (a low concentration mode)
and a collective package motion (a traffic jam mode). In
case of low concentration one can observe almost a linear
dependence of the information flow upon its concentration.
At the same time, the higher is the average rate of passing in-
formation, the lower is the concentration one needs to obtain

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 3. Ðàñïðåäåëåíèå ðàçìåðîâ ïàêåòîâ äëÿ äíåâíûõ èçìåðå-
íèé òðàôèêà, àãðåãèðîâàííûõ çà 1 ñ; àïïðîêñèìèðóþùàÿ êðè-
âàÿ îòâå÷àåò ôóíêöèè (1)

Fig. 3. Packet size distribution for daily traffic measurements aggre-
gated within 1 s; the fitting curve corresponds to function (1)



ëåêòèâíîìó (ðåæèì çàòîðà) äâèæåíèþ ïàêåòîâ. Â ñëó÷àå ñëàáîé
êîíöåíòðàöèè íàáëþäàåòñÿ ïî÷òè ëèíåéíàÿ çàâèñèìîñòü ïîòîêà
èíôîðìàöèè îò åãî êîíöåíòðàöèè. Â òî æå âðåìÿ ÷åì âûøå ñêî-
ðîñòü ïðîõîæäåíèÿ èíôîðìàöèè, òåì ïðè ìåíüøåé êîíöåíòðàöèè
äîñòèãàåòñÿ ìàêñèìàëüíûé ïîòîê èíôîðìàöèè. Ïðè ïðèáëèæåíèè
ê êðèòè÷åñêîé êîíöåíòðàöèè íå íàáëþäàåòñÿ çàìåòíîé ðàçíèöû â
ïîòîêàõ äëÿ ðàçëè÷íûõ ñðåäíèõ ñêîðîñòåé, â òî âðåìÿ êàê â îáëà-
ñòÿõ ñâîáîäíîãî äâèæåíèÿ ïàêåòîâ íàáëþäàþòñÿ âåñüìà çàìåòíûå
ðàçëè÷èÿ.

Ðàçâèòûå íàìè ñòàòèñòè÷åñêàÿ [10] è êèíåòè÷åñêàÿ [8] ìîäåëè
òðàôèêà îòêðûâàþò íîâûå äîïîëíèòåëüíûå âîçìîæíîñòè [9]. Îíè
îáåñïå÷èâàþò áàçó äëÿ ðàçðàáîòêè ýôôåêòèâíûõ ñðåäñòâ (â ÷àñòíî-
ñòè, âûñîêîñêîðîñòíûõ ìàðøðóòèçàòîðîâ) äëÿ îïòèìàëüíîãî óïðà-
âëåíèÿ òðàôèêîì â êîìïüþòåðíûõ ñåòÿõ, óâåëè÷åíèÿ ïîòîêîâ è
óìåíüøåíèÿ ïîòåðü èíôîðìàöèè. Îíè òàêæå ïðåäîñòàâëÿþò íîâûå
âîçìîæíîñòè äëÿ êîíòðîëÿ ñåòåâîãî òðàôèêà ñ öåëüþ çàùèòû êîì-
ïüþòåðíûõ ñåòåé îò íåñàíêöèîíèðîâàííûõ âòîðæåíèé.
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a maximum value of the information flow. When approaching the criti-
cal concentration, no noticeable difference is observed in the flows for
various average rates, whereas in the regions of free motion of packages
one can observe dramatic differences.

The developed statistical [10] and kinetic [8] models of the network
traffic open up new additional possibilities [9]. They provide a basis for
development of new efficient tools (in particular, high-speed routers) for
optimal control over the traffic in computer networks, increasing flows
and decreasing information losses. They also provide new ways for con-
trol over the network traffic for the purpose of protection of computer
networks against non-authorized intrusions.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 4. Íîðìèðîâàííûé ïîòîê q c p/ â çàâèñèìîñòè îò íîðìèðîâàííîé êîí-
öåíòðàöèè +� c c p/ äëÿ ðàçëè÷íûõ ñðåäíèõ ñêîðîñòåé �0 è ,c p � 0 1, äëÿ
ëîãíîðìàëüíîãî ðàñïðåäåëåíèÿ
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Â. Ã. Êàäûøåâñêèé âûñòóïèë ñ
äîêëàäîì î ðåøåíèÿõ ñåññèè Êîìè-
òåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé
ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ îò 18–19
ìàðòà 2004 ã.

Ñ äîêëàäàìè î ðåêîìåíäàöèÿõ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ âûñòóïèëè: Ï. Ñïèëëàíòèíè
(ÏÊÊ ïî ôèçèêå ÷àñòèö), Í. Ðîóëè
(ÏÊÊ ïî ÿäåðíîé ôèçèêå), Â. Íàâðî-
öèê (ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàí-
íûõ ñðåä).

Âèöå-äèðåêòîð ÎÈßÈ ïðîôåñ-
ñîð À. Í. Ñèñàêÿí ïðåäñòàâèë ïðåä-
ëîæåíèÿ î ñîñòàâàõ è ïðåäñåäàòåëÿõ
ÏÊÊ.

Ñîñòîÿëèñü âûáîðû íà âàêàíò-
íóþ äîëæíîñòü çàìåñòèòåëÿ äèðåêòî-
ðà Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà.

Ñ íàó÷íûìè äîêëàäàìè íà ñåñ-
ñèè âûñòóïèëè: Â. Ä. Àíàíüåâ «20 ëåò

ýêñïëóàòàöèè ÈÁÐ-2», À. Ì. Áàëàãó-
ðîâ «Íåéòðîííûå èññëåäîâàíèÿ êîí-
äåíñèðîâàííûõ ñðåä íà ðåàêòîðå
ÈÁÐ-2», À. Âàãíåð «Ïåðñïåêòèâû
ðàçâèòèÿ DESY», Â. Ä. Êåêåëèäçå
«Ôèçè÷åñêèå ðåçóëüòàòû ýêñïåðè-
ìåíòîâ NA-48 è ðîëü äóáíåíñêîé
ãðóïïû â èõ ïðîâåäåíèè», Ð. Êýøìîð
«Îò ðåçîíàíñîâ è ãëþîíîâ ê LHC è
ïðîèñõîæäåíèþ ìàññû», Â. Á. Ïðèåç-
æåâ «Èíòåãðèðóåìûå ìîäåëè íåðàâ-
íîâåñíûõ ïðîöåññîâ», Å. À. Ñòðîêîâ-
ñêèé «Ïîèñê è èññëåäîâàíèå íà íó-
êëîòðîíå ÎÈßÈ óçêèõ ýêçîòè÷åñêèõ
áàðèîíîâ».

Ïðèíÿòî ðåøåíèå î ïðèñâîåíèè
ãðóïïå ó÷åíûõ çâàíèÿ «Ïî÷åòíûé
äîêòîð ÎÈßÈ». Ñîñòîÿëîñü âðó÷å-
íèå äèïëîìîâ ëàóðåàòàì íàó÷íûõ
ïðåìèé ÎÈßÈ çà 2003 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 2004 ã. ñåññèè Êîìèòåòà ïîë-
íîìî÷íûõ ïðåäñòàâèòåëåé (ÊÏÏ)
ÎÈßÈ, â ÷àñòíîñòè:

— îá óòâåðæäåíèè «Ïðîáëåìíî-òå-
ìàòè÷åñêîãî ïëàíà íàó÷íî-èññëå-
äîâàòåëüñêèõ ðàáîò è ìåæäóíà-
ðîäíîãî ñîòðóäíè÷åñòâà ÎÈßÈ íà
2004 ã.», îñíîâàííîãî íà ðåêîìåí-
äàöèÿõ Ó÷åíîãî ñîâåòà è ïðî-
ãðàììíî-êîíñóëüòàòèâíûõ êîìèòå-
òîâ ÎÈßÈ;

— îá óòâåðæäåíèè ÷ëåíà-êîððåñïîí-
äåíòà ÐÀÍ Ã. Ä. Øèðêîâà â äîëæ-
íîñòè ãëàâíîãî èíæåíåðà ÎÈßÈ
äî îêîí÷àíèÿ ñðîêà ïîëíîìî÷èé
äåéñòâóþùåãî äèðåêòîðà Èíñòè-
òóòà;

— î ñîçäàíèè êîìèññèè ïî âûáîðàì
äèðåêòîðà ÎÈßÈ, íàçíà÷åííûì íà
î÷åðåäíóþ ñåññèþ ÊÏÏ â ìàðòå
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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 18–19 March 2004.

The recommendations of the JINR
Programme Advisory Committees were
reported by P. Spillantini (PAC for Parti-
cle Physics), N. Rowley (PAC for Nu-
clear Physics), and by W. Nawrocik
(PAC for Condensed Matter Physics).

Proposals concerning the mem-
berships of the PACs were presented
by Vice-Director A. Sissakian.

The session included the election
of a Deputy Director of the Dzhelepov
Laboratory of Nuclear Problems.

The following scientific reports
were presented: «20 Years of Exploita-
tion of the IBR-2 Reactor» by
V. Ananiev, «Neutron Scattering in Con-

densed Matter Research at the IBR-2
Reactor» by A. Balagurov, «Future De-
velopment of DESY» by A. Wagner,
«Physics Results of the NA48 Experi-
ments and the Dubna Group’s Role in
Their Realization» by V. Kekelidze,
«From Resonances and Gluons to the
LHC and the Origin of Mass» by
R. Cashmore, «Integrable Models of
Non-Equilibrium Processes» by
V. Priezzhev, «Search and Study of
Narrow Exotic Baryons at the Nu-
clotron» by E. Strokovsky.

The Scientific Council endorsed
the JINR Directorate’s proposals on the
awarding of the title «Honorary Doctor
of JINR» to a group of outstanding sci-
entists.

Diplomas to the winners of JINR
Prizes for 2003 were awarded.

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 2004
session, in particular:
— the approval of the JINR Topical Plan

of Research and International Coop-
eration for 2004 based on the recom-
mendations of the Scientific Council
and the PACs;

— the appointment of G. Shirkov as
Chief Engineer of JINR until the
completion of the term of office of the
present Director;

— the formation of a committee for the
election of the JINR Director for a
new term of office, which is sched-
uled for the next CP session in
March 2005, in accordance with the
JINR Charter.

ÑÅÑÑÈß Ó×ÅÍÎÃÎ ÑÎÂÅÒÀ ÎÈßÈ
SESSION OF THE JINR SCIENTIFIC COUNCIL

3–4 èþíÿ â Äóáíå ïîä ïðåäñåäàòåëüñòâîì

äèðåêòîðà ÎÈßÈ àêàäåìèêà Â. Ã. Êàäûøåâñêîãî

ïðîõîäèëà 96-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà Èíñòèòóòà.

The 96th session of the JINR Scientific Council,

chaired by JINR Director V. Kadyshevsky,

took place in Dubna on 3–4 June 2004.
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ÑÅÑÑÈß Ó×ÅÍÎÃÎ ÑÎÂÅÒÀ ÎÈßÈ
SESSION OF THE JINR SCIENTIFIC COUNCIL

Äóáíà, 3–4 èþíÿ.
96-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ

Dubna, 3–4 June.
The 96th session of the JINR Scientific Council



2005 ã. â ñîîòâåòñòâèè ñ Óñòàâîì
ÎÈßÈ.

2. Ó÷åíûé ñîâåò îòìå÷àåò ñòà-
áèëüíóþ ðàáîòó áàçîâûõ óñòàíîâîê
Èíñòèòóòà è òåíäåíöèþ ê óâåëè÷åíèþ
èõ âðåìåíè ðàáîòû â ïîñëåäíèå
ãîäû.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìå÷àåò, ÷òî ôèíàíñèðîâàíèå
ðàáîò ïî ìîäåðíèçàöèè ðåàêòîðà
ÈÁÐ-2 îñóùåñòâëÿåòñÿ â ñîîòâåò-
ñòâèè ñ Ñîãëàøåíèåì ìåæäó ÎÈßÈ è
Ôåäåðàëüíûì àãåíòñòâîì ïî àòîì-
íîé ýíåðãèè ÐÔ, à òàêæå ñ ïëàíîì ôè-
íàíñèðîâàíèÿ ñî ñòîðîíû ÎÈßÈ.
Ó÷åíûé ñîâåò îæèäàåò, ÷òî ïëàí-ãðà-
ôèê ôèíàíñèðîâàíèÿ ìîäåðíèçàöèè
è ýêñïëóàòàöèè ÈÁÐ-2 íà 2004 ã.,
óòâåðæäåííûé äèðåêòîðîì Èíñòèòó-
òà, áóäåò óñïåøíî âûïîëíåí.

3. Ó÷åíûé ñîâåò âûñîêî îöåíèâà-
åò ìíîãîëåòíåå è òåñíîå ñîòðóäíè÷å-
ñòâî ìåæäó ÎÈßÈ è Åâðîïåéñêîé îð-
ãàíèçàöèåé ÿäåðíûõ èññëåäîâàíèé.
Â ïðîøëîì ÎÈßÈ óñïåøíî ó÷àñòâî-
âàë âî ìíîãèõ ñîâìåñòíûõ ïðîåêòàõ
íàó÷íîé ïðîãðàììû ôèçèêè ÷àñòèö
ÖÅÐÍ, â íàñòîÿùåå âðåìÿ àêòèâíî

ó÷àñòâóåò â ïðîåêòå LHC. Êðîìå òîãî,
ÎÈßÈ è ÖÅÐÍ èìåþò ðÿä ñîâìåñò-
íûõ îáðàçîâàòåëüíûõ ïðîãðàìì,
âêëþ÷àÿ îðãàíèçàöèþ Åâðîïåéñêèõ
øêîë ïî ôèçèêå âûñîêèõ ýíåðãèé,
êîíôåðåíöèé, ðàáî÷èõ ñîâåùàíèé è
âûñòàâîê, â òîì ÷èñëå âûñòàâêè «Íà-
óêà ñáëèæàåò íàðîäû».

Ðàçëè÷íûå àñïåêòû ýòîãî ñî-
òðóäíè÷åñòâà îáñóæäàëèñü â õîäå âè-
çèòà â Äóáíó â àïðåëå 2004 ã. äåëåãà-
öèè ðóêîâîäñòâà ÖÅÐÍ âî ãëàâå ñ íî-
âûì ãåíåðàëüíûì äèðåêòîðîì
Ð. Ýìàðîì. Ó÷åíûé ñîâåò îæèäàåò
ïðîäîëæåíèÿ âçàèìîâûãîäíîãî ñî-
òðóäíè÷åñòâà ìåæäó ýòèìè ìåæäóíà-
ðîäíûìè îðãàíèçàöèÿìè.

Ó÷åíûé ñîâåò ïîçäðàâëÿåò
ÖÅÐÍ ñ 50-ëåòèåì ñî äíÿ îáðàçîâà-
íèÿ, îòìå÷àåìûì â ýòîì ãîäó, è æå-
ëàåò åìó äàëüíåéøåé óñïåøíîé ðà-
áîòû.

II. Ðåêîìåíäàöèè â ñâÿçè
ñ ðàáîòîé ÏÊÊ

Ó÷åíûé ñîâåò ïðèíèìàåò ê ñâå-
äåíèþ è ïîääåðæèâàåò ïèñüìåííûå

ðåêîìåíäàöèè, âûðàáîòàííûå íà
ñåññèÿõ ïðîãðàììíî-êîíñóëüòàòèâ-
íûõ êîìèòåòîâ â àïðåëå 2004 ã. Ýòè
ðåêîìåíäàöèè áûëè îáîáùåíû è
ïðåäñòàâëåíû íà ñåññèè ïðîôåññî-
ðîì Ï. Ñïèëëàíòèíè, çàìåíèâøèì â
ïîñëåäíèé ìîìåíò ïðåäñåäàòåëÿ
ÏÊÊ Ò. Õîëëìàíà, ïðîôåññîðàìè
Í. Ðîóëè è Â. Íàâðîöèêîì.

Ïî ôèçèêå ÷àñòèö. Ó÷åíûé
ñîâåò âûñîêî îöåíèâàåò âàæíîå
äîñòèæåíèå êîëëåêòèâà ËÂÝ
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà â
ðåàëèçàöèè ðåæèìà âûâîäà ïó÷êà èç
íóêëîòðîíà ñ äëèòåëüíîñòüþ ðàñòÿæ-
êè äî 10 ñåêóíä. Ãëàâíàÿ çàäà÷à ïî
ðàçâèòèþ íóêëîòðîíà â 2004 ã. — ïî-
âûøåíèå ýíåðãèè ïó÷êîâ ÿäåð íóêëî-
òðîíà äî 6 ÃýÂ/íóêëîí.

Â õîäå îáñóæäåíèÿ âûÿñíèëîñü,
÷òî ãëóáîêàÿ îçàáî÷åííîñòü, âûðà-
æåííàÿ ÏÊÊ â ñâÿçè ñ óðîâíåì ôè-
íàíñèðîâàíèÿ ïðîâîäèìûõ íà íóêëî-
òðîíå ýêñïåðèìåíòîâ, ìîæåò áûòü îò-
÷àñòè ñìÿã÷åíà ñóùåñòâóþùåé
ïîääåðæêîé ñî ñòîðîíû êàê âíåøíèõ
ó÷àñòíèêîâ, òàê è äèðåêöèè ÎÈßÈ.
Ïðè ýòîì áûëî âíîâü îòìå÷åíî, ÷òî
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2. The Scientific Council appreci-
ates the stable operation of the JINR
basic facilities and the tendency of in-
creasing running times of the facilities in
the last few years.

The Scientific Council is pleased to
note that the financing of the IBR-2
modernization, including the installation
of the movable reflector, is being imple-
mented in accordance with the Agree-
ment between JINR and the Russian
Federal Agency for Atomic Energy, and
with the JINR internal plan of funding.
The Scientific Council expects that the
financial plan for the modernization and
exploitation of IBR-2 for the year 2004,
approved by the JINR Director, will be
successfully fulfilled.

3. The Scientific Council appreci-
ates the long-standing and close coop-
eration between JINR and the Euro-
pean Organization for Nuclear Re-
search (CERN). JINR has been
successfully involved in many parti-
cle-physics research programmes at

CERN in the past and is now widely par-
ticipating in the LHC project. In addition,
JINR and CERN have several common
educational projects including the orga-
nization of the European Schools of
High-Energy Physics, conferences,
workshops and exhibitions, in particular
the joint exhibition «Science Bringing
Nations Together».

The various aspects of this collabo-
ration were discussed during the visit to
Dubna, in April 2004, of the new Direc-
tor-General of CERN, Dr R. Aymar, to-
gether with some other members of the
CERN management. The Scientific
Council looks forward to the continua-
tion of the mutually beneficial coopera-
tion between these two international or-
ganizations.

The JINR Scientific Council con-
gratulates CERN on its 50th anniver-
sary, celebrated this year, and wishes
this Laboratory much success in the fu-
ture.

II. Recommendations in Connection
with the PACs

The Scientific Council takes note of
the written recommendations made by
the PACs at their April 2004 meetings.
These recommendations were further
elaborated in reports at this session by
Professor P. Spillantini, as the last-
minute replacement of Chairperson
T. Hallman, by Professors N. Rowley
and W. Nawrocik.

Particle Physics Issues. The Sci-
entific Council highly appreciates the
important achievement of the VBLHE
staff in realizing the Nuclotron beam ex-
traction with a spill duration of up
to 10 seconds. An energy increase of
the Nuclotron nuclear beams up to
6 GeV/nucleon is considered to be a
task of primary importance in the devel-
opment of the Nuclotron in 2004.

It appeared that the deep concern
expressed by the PAC about the level of
support for the Nuclotron programme
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ñðåäñòâà íà ðàáîòû ïî îïòèìèçàöèè
èñïîëüçîâàíèÿ íóêëîòðîíà èìåþòñÿ.

Êàê îòìåòèë ÏÊÊ, ÎÈßÈ óñïåøíî
è â ñðîê âûïîëíèë âñå îáÿçàòåëü-
ñòâà, âçÿòûå â ðàìêàõ âíåøíèõ ýêñ-
ïåðèìåíòîâ, â êîòîðûõ îí ó÷àñòâóåò,
÷òî âàæíî äëÿ äàëüíåéøåãî ó÷àñòèÿ
ÎÈßÈ â ýòèõ ýêñïåðèìåíòàõ. Ó÷åíûé
ñîâåò âûðàæàåò óäîâëåòâîðåíèå äî-
ñòèãíóòûìè ðåçóëüòàòàìè. Îí òàêæå
ïðèçûâàåò ó÷åíûõ ÎÈßÈ àêòèâíåå
ó÷àñòâîâàòü â àíàëèçå ýêñïåðèìåí-
òàëüíûõ äàííûõ è ðàçðàáîòêå ñîîò-
âåòñòâóþùèõ òåîðåòè÷åñêèõ ìîäå-
ëåé. Ó÷åíûé ñîâåò õîòåë áû çàñëó-
øàòü ïðåäëîæåíèÿ ïî òåìàòèêå
ôèçè÷åñêèõ èññëåäîâàíèé, êîòîðûå
íàìåðåíû ïðîâîäèòü ãðóïïû ÎÈßÈ,
è î òîì, êàê áóäåò îðãàíèçîâàíà ðàáî-
òà ïî àíàëèçó ýêñïåðèìåíòàëüíûõ
äàííûõ.

Ó÷åíûé ñîâåò ïîääåðæèâàåò ñ
âûñîêèì ïðèîðèòåòîì ðåêîìåíäà-
öèþ ÏÊÊ î ïðîâåäåíèè èññëåäîâàíèé
ïî ïîèñêó ïåíòàêâàðêà. Â íàñòîÿùåå
âðåìÿ çàâåðøàåòñÿ ñîçäàíèå äëÿ
ýòèõ öåëåé ýêñïåðèìåíòàëüíîé óñòà-
íîâêè NIS. Èññëåäîâàíèÿ ïî ïîèñêó

ïåíòàêâàðêà ìîæíî áûëî áû îñóùå-
ñòâèòü íà íóêëîòðîíå. Êðîìå òîãî,
ïðè íàëè÷èè âûñîêîèíòåíñèâíîãî ïî-
ëÿðèçîâàííîãî ïó÷êà ìîæíî áûëî áû
òàêæå îïðåäåëèòü åãî ñïèíîâûå
ñâîéñòâà.

Ó÷åíûé ñîâåò òàêæå ïîääåðæè-
âàåò ðåêîìåíäàöèè ïî äâóì íîâûì
ïðîåêòàì («Ô-êëàñòåð» è «Íóêëîòðîí
ÎÈßÈ äëÿ ìåäèöèíû»), êàê ýòî óêà-
çàíî â ìàòåðèàëàõ ÏÊÊ.

Ïî ÿäåðíîé ôèçèêå. Ó÷åíûé ñî-
âåò îæèäàåò ñîîáùåíèé î ïåðâûõ
ýêñïåðèìåíòàõ, êîòîðûå äîëæíû íà-
÷àòüñÿ â ðàìêàõ ïåðâîé ôàçû ïðîåê-
òà DRIBs. Äëÿ ïîääåðæàíèÿ ïðèâëå-
êàòåëüíîñòè áàçîâûõ óñòàíîâîê ËßÐ
èì. Ã. Í. Ôëåðîâà ïðîåêò DRIBs,
âêëþ÷àÿ åãî âòîðóþ ôàçó, ñëåäóåò ðå-
àëèçîâàòü êàê ìîæíî áûñòðåå. Ñ ýòîé
öåëüþ íåîáõîäèìî ñ îñîáîé ñðî÷íî-
ñòüþ ïðîâåñòè ðàáîòû ïî ìîäåðíèçà-
öèè è ñîâåðøåíñòâîâàíèþ óñêîðèòå-
ëÿ Ó-400.

Ó÷åíûé ñîâåò ïðîñèò äèðåêöèè
ÎÈßÈ è ËÍÔ èì. È. Ì. Ôðàíêà èçûñ-
êàòü ïóòè óñêîðåíèÿ ðåàëèçàöèè ïðî-
åêòà ÈÐÅÍ, íàïðèìåð, çà ñ÷åò âíåø-

íåãî ôèíàíñèðîâàíèÿ äëÿ îáåñïå÷å-
íèÿ åãî ñâîåâðåìåííîãî âûïîëíåíèÿ.
Åñëè ïðîåêò ÈÐÅÍ íå áóäåò ðåàëèçî-
âàí â 2006 ã., òî áóäåò óïóùåíà áîëü-
øàÿ âîçìîæíîñòü äëÿ îñóùåñòâëå-
íèÿ èññëåäîâàíèé ïî íåéòðîííîé
ÿäåðíîé ôèçèêå. Ðåêîìåíäàöèþ, êà-
ñàþùóþñÿ ïðîäîëæåíèÿ ðàáîò ïî
äàííîìó ïðîåêòó, ñëåäóåò ïðèíÿòü íà
ñëåäóþùåé ñåññèè íà îñíîâàíèè ÿñ-
íîãî ïëàíà ôèíàíñèðîâàíèÿ.

Ó÷åíûé ñîâåò ïîääåðæèâàåò
ïðîåêò SAD, êîòîðûé âûçûâàåò áîëü-
øîé èíòåðåñ â ñòðàíàõ-ó÷àñòíèöàõ
ÎÈßÈ, è ïðèâåòñòâóåò áîëåå òåñíîå
ñîòðóäíè÷åñòâî è îáìåí èíôîðìàöè-
åé ìåæäó êîëëàáîðàöèåé SAD è äðó-
ãèìè ìåæäóíàðîäíûìè ïðîåêòàìè ïî
òðàíñìóòàöèè.

Ó÷åíûé ñîâåò òàêæå ïîääåðæè-
âàåò ðåêîìåíäàöèè ÏÊÊ î ïðîäîëæå-
íèè ýêñïåðèìåíòîâ DUBTO è LESI, â
êîòîðûõ ïîëó÷åíû íîâûå èíòåðåñ-
íûå ðåçóëüòàòû.

Ïî ôèçèêå êîíäåíñèðîâàííûõ
ñðåä. Ó÷åíûé ñîâåò âûñîêî îöåíèâà-
åò óñïåøíóþ ðàáîòó ñîòðóäíèêîâ
ËÍÔ èì. È. Ì. Ôðàíêà ïî çàâåðøå-
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can be somewhat mitigated by the fact
that there is also support from external
parties and from the JINR Directorate. It
was reiterated that the funds for the up-
grade of the Nuclotron are secured.

As was emphasized by the PAC,
JINR has succeeded in the on-time ful-
filment of all its obligations in the exter-
nal experiments in which it participates:
this is important for JINR’s further par-
ticipation in these collaborations. The
Scientific Council appreciates these re-
sults. It also urges the JINR physicists
in these projects to be deeply involved
in the analysis of the collected data and
in the development of relevant theoreti-
cal models and descriptions. The Sci-
entific Council wishes to learn about the
physics subjects that are going to be
studied by the JINR groups and how
this analysis work will be organized.

The Scientific Council supports the
PAC’s recommendation to search for
the pentaquark with high priority. At pre-
sent the NIS experimental set-up is be-

ing brought to completion. The search
could be carried out with the present
status of the Nuclotron. A high-intensity
polarized beam would also enable the
determination of its spin properties.

The Scientific Council also sup-
ports the recommendations on two new
projects («F-Cluster» and «Med-Nu-
clotron of JINR») as outlined in the PAC
report.

Nuclear Physics Issues. The Sci-
entific Council looks forward to hearing
about the first experiments to be started
in Phase I of the DRIBs project. To
maintain the attractiveness of the FLNR
basic facilities in the future, this project
should be realized as quickly as possi-
ble, including its Phase II. With this aim
in view the upgrade and modernization
of the U400 accelerator should be treat-
ed with particular urgency.

The Directorates of JINR and
FLNP are urged to search for ways to
accelerate the IREN project, i.e., seek-
ing external financing if this is the only

possibility to ensure its timely imple-
mentation. If IREN cannot be complet-
ed by 2006, a very important
opportunity will be lost. A recommenda-
tion concerning the continuation of the
project should be made at the next ses-
sion of the Scientific Council, based on
a solid plan of investment.

The Scientific Council supports the
SAD project, which is of considerable
interest to JINR Member States, and
encourages closer collaboration and in-
formation exchange between SAD and
other international transmutation pro-
jects.

The Scientific Council also sup-
ports the PAC’s recommendations to
continue the DUBTO and LESI experi-
ments, which are producing new inter-
esting results.

Condensed Matter Physics Is-
sues. The Scientific Council highly ap-
preciates the successful completion by
the FLNP staff of important stages of
the IBR-2 modernization programme:
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íèþ âàæíîãî ýòàïà ïðîãðàììû ìî-
äåðíèçàöèè ðåàêòîðà ÈÁÐ-2, ñâÿçàí-
íîãî ñ èçãîòîâëåíèåì è òåñòîâûìè
èñïûòàíèÿìè íîâîãî ïîäâèæíîãî îò-
ðàæàòåëÿ, à òàêæå ñ ïîñòàâêîé íîâûõ
òîïëèâíûõ ýëåìåíòîâ.

Ó÷åíûé ñîâåò ðàçäåëÿåò îçàáî-
÷åííîñòü ÏÊÊ íåäîñòàòî÷íûì ôèíàí-
ñèðîâàíèåì èññëåäîâàòåëüñêèõ ðà-
áîò ïî íàïðàâëåíèþ «ôèçèêà êîíäåí-
ñèðîâàííûõ ñðåä». Ó÷åíûé ñîâåò
áûë ïðîèíôîðìèðîâàí î ñåðüåçíîé
íåõâàòêå ïåðñîíàëà äëÿ îáåñïå÷å-
íèÿ áåçîïàñíîé è íàäåæíîé ðàáîòû
ðåàêòîðà â áóäóùåì. Ýòà ïðîáëåìà â
íàñòîÿùåå âðåìÿ èçó÷àåòñÿ. Ó÷åíûé
ñîâåò ïðîñèò äèðåêöèþ ÎÈßÈ ïðåä-
ïðèíÿòü íåîáõîäèìûå ìåðû, ÷òîáû
ãàðàíòèðîâàòü çàâåðøåíèå ìîäåðíè-
çàöèè ðåàêòîðà â 2010 ã. è îáåñïå÷èòü
ïîäãîòîâêó îïûòíîãî è êâàëèôèöèðî-
âàííîãî ïåðñîíàëà, ñïîñîáíîãî îá-
ñëóæèâàòü ðåàêòîð â òå÷åíèå ïîñëå-
äóþùèõ 20 ëåò.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìå÷àåò ðàáîòó ïî ñîâåðøåí-
ñòâîâàíèþ èíñòðóìåíòàëüíîé áàçû â
ËÍÔ èì. È. Ì. Ôðàíêà, ÷òî îáåñïå÷è-

âàåò êîíêóðåíòîñïîñîáíîñòü êîì-
ïëåêñà ÈÁÐ-2 â èñïîëüçîâàíèè
ìåòîäîâ ðàññåÿíèÿ íåéòðîíîâ ïðè
èññëåäîâàíèè êîíäåíñèðîâàííûõ
ñðåä.

Îáùèå âîïðîñû. Ó÷åíûé ñîâåò
îòìå÷àåò íàó÷íóþ è ñîöèàëüíóþ çíà-
÷èìîñòü èññëåäîâàíèé â îáëàñòè òå-
ðàïèè îíêîëîãè÷åñêèõ çàáîëåâàíèé,
ïðîâîäèìûõ íà ôàçîòðîíå è ïîäãîòà-
âëèâàåìûõ íà íóêëîòðîíå, ãäå ïëàíè-
ðóåòñÿ ñîçäàíèå ïó÷êà äëÿ ìåäèöèí-
ñêèõ öåëåé, è ïðåäëàãàåò äèðåêöèè
ÎÈßÈ îáåñïå÷èòü ýòè èññëåäîâàíèÿ
ñîîòâåòñòâóþùèì ôèíàíñèðîâàíè-
åì. Ðåêîìåíäóåòñÿ òàêæå ñêîîðäèíè-
ðîâàòü ðàçëè÷íûå èññëåäîâàíèÿ â
îáëàñòè ìåäèöèíû è áèîëîãèè, ïðî-
âîäèìûå â ÎÈßÈ.

III. Îáùàÿ äèñêóññèÿ

Ïîìèìî òåì, îòðàæåííûõ â ïðå-
äûäóùèõ ðàçäåëàõ ðåçîëþöèè, â
õîäå îáùåé äèñêóññèè áûëè çàòðîíó-
òû ñëåäóþùèå âîïðîñû.

Ñîñòàâû ÏÊÊ. Ó÷åíûé ñîâåò
âûñêàçàë ïîæåëàíèå, ÷òîáû êàæäûé

÷ëåí ÏÊÊ íàçíà÷àëñÿ íà ñðîê òðè
ãîäà ñ âîçìîæíîñòüþ ïðîäëåíèÿ ìàí-
äàòà åùå íà îäèí ñðîê äëÿ îáåñïå÷å-
íèÿ ðåãóëÿðíîé ðîòàöèè ñîñòàâîâ
ÏÊÊ.

Ó÷åíûé ñîâåò îæèäàåò, ÷òîáû
âñå ïðåäñåäàòåëè ÏÊÊ, êàê ïðàâèëî,
îáÿçàòåëüíî ïðèñóòñòâîâàëè íà ñåñ-
ñèÿõ. Åñëè ýòî íåâîçìîæíî, îíè
äîëæíû çàáëàãîâðåìåííî íàçíà÷àòü
çàìåñòèòåëåé äëÿ ïðåäñòàâëåíèÿ ðå-
êîìåíäàöèé ÏÊÊ.

Íàó÷íûå ïðèîðèòåòû. Ó÷å-
íûé ñîâåò õîòåë áû, ÷òîáû ÏÊÊ îïðå-
äåëÿëè íàó÷íûå ïðèîðèòåòû ñ ó÷å-
òîì áþäæåòíûõ ñðåäñòâ, çàïðàøèâà-
åìûõ íà ïðîåêòû, è èíôîðìàöèè,
ïðåäîñòàâëÿåìîé äèðåêöèåé, îá îá-
ùåé ôèíàíñîâîé ñèòóàöèè, à òàêæå
âûñòóïàëè áû ñ ïðåäëîæåíèÿìè ïî
ðàñïðåäåëåíèþ ðåñóðñîâ íà ðàçëè÷-
íûå íàïðàâëåíèÿ èññëåäîâàíèé. Ñ
ó÷åòîì ýòèõ äàííûõ ðåêîìåíäóåòñÿ
ôîðìóëèðîâàòü ïðåäëîæåíèÿ äèðåê-
öèè ÎÈßÈ, ñîîòâåòñòâóþùèå ôèíàí-
ñîâûì âîçìîæíîñòÿì Èíñòèòóòà, ïî-
ñëå ÷åãî ýòó èíôîðìàöèþ ìîæíî
áûëî áû ïðåäñòàâëÿòü íà Ó÷åíûé ñî-
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the manufacturing and testing of the
new movable reflector and the delivery
of new fuel elements.

The Scientific Council shares the
concern of the PAC that condensed
matter physics research is underfund-
ed. The Scientific Council also learned
about the serious lack of staff to operate
IBR-2 safely and reliably in the future.
This problem is presently being studied.
The Scientific Council asks the JINR Di-
rectorate to take all necessary mea-
sures to guarantee the completion of
the IBR-2 modernization by 2010.
There should be a team of experienced
and skilled people able to operate the
reactor during the next 20 years.

The Scientific Council appreciates
the ongoing instrumentation develop-
ments at FLNP, which make IBR-2 com-
petitive in the use of neutron scattering
methods in condensed matter investi-
gation.

Common Issues. The Scientific
Council notes the scientific and social

importance of the studies in the field of
cancer treatment at the Phasotron and
at the proposed new beam line at the
Nuclotron. It encourages the JINR Di-
rectorate to provide these activities with
appropriate funding. A coordination of
the various activities in medicine and bi-
ology at JINR is also recommended.

III. General Discussion

The Scientific Council has dis-
cussed among others the following top-
ics:

PAC Memberships. The Scientific
Council has expressed a wish for fixed
terms of three years for each PAC
member with the possibility of extension
for one more term, so as to ensure a
regular rotation of the membership.

The Scientific Council expects that
all the PAC Chairpersons ought normal-
ly to be present during its sessions. If
this is not possible, they should arrange

in advance for a deputy to present their
PAC recommendations.

Scientific Priorities. The Scientif-
ic Council would like the PACs to set
scientific priorities, in light of budgets re-
quested for the projects, being informed
by the Directorate of the global financial
situation, and the resources they pro-
pose to distribute to different fields of re-
search. The Directorate should then for-
mulate proposals that fit the financial
constraints. Thereafter this information
should be passed on to the Scientific
Council for further consideration and
comment.

Physics in External Experi-
ments. The Scientific Council wishes to
hear at its next session the physics top-
ics that will be investigated in the exter-
nal experiments at the LHC and at the
Tevatron.

Procedure. The Scientific Council
would appreciate having a maximum of
time for its scientific discussions.
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âåò äëÿ äàëüíåéøåãî ðàññìîòðåíèÿ è
îáñóæäåíèÿ.

Ôèçè÷åñêèå ýêñïåðèìåíòû â
äðóãèõ íàó÷íûõ öåíòðàõ. Ó÷åíûé
ñîâåò õîòåë áû íà ñëåäóþùåé ñåññèè
çàñëóøàòü ñîîáùåíèÿ î òåìàòèêå
ôèçè÷åñêèõ èññëåäîâàíèé, êîòîðûå
áóäóò ïðîâîäèòüñÿ â ýêñïåðèìåíòàõ
íà LHC è íà òýâàòðîíå.

Ïðîöåäóðà. Ó÷åíûé ñîâåò õîòåë
áû, ÷òîáû ìàêñèìóì âðåìåíè íà ñåñ-
ñèÿõ îòâîäèëñÿ íà íàó÷íûå îáñóæäå-
íèÿ.

IV. Î ñîñòàâàõ ÏÊÊ

1. Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäå-
íèþ èíôîðìàöèþ î ñðîêàõ ïîëíîìî-
÷èé ïðåäñåäàòåëåé ÏÊÊ è íàçíà÷èë
Í. Ðîóëè ïðåäñåäàòåëåì ÏÊÊ ïî
ÿäåðíîé ôèçèêå ñðîêîì íà òðè ãîäà.

2. Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäå-
íèþ ïîëîæåíèå î ñîñòàâå è ñòðóêòóðå
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ ÎÈßÈ, êîòîðîå ïðèâåäåíî â
ïðèëîæåíèè ê ðåçîëþöèè 84-é ñåññèè
Ó÷åíîãî ñîâåòà (èþíü 1998 ã.). Ýòîò
äîêóìåíò ïðåäóñìàòðèâàåò íàçíà÷å-

íèå ÷ëåíîâ ÏÊÊ ñðîêîì íà òðè ãîäà ñ
ïîñëåäóþùèì îáíîâëåíèåì îäíîé
òðåòè èõ ñîñòàâà. Ó÷åíûé ñîâåò îáðà-
ùàåò âíèìàíèå, ÷òî äàííîå ïîëîæå-
íèå â öåëîì ïðèìåíÿåòñÿ ê ÏÊÊ ïî
ÿäåðíîé ôèçèêå è ÏÊÊ ïî ôèçèêå
êîíäåíñèðîâàííûõ ñðåä, îäíàêî íå
ñîáëþäàåòñÿ â îòíîøåíèè ÏÊÊ ïî
ôèçèêå ÷àñòèö. Ó÷åíûé ñîâåò ïðîñèò
äèðåêöèþ êàê ìîæíî áûñòðåå èçìå-
íèòü äàííóþ ñèòóàöèþ è ïðåäñòàâèòü
ïðåäëîæåíèå íà ñëåäóþùåé ñåññèè.

V. Íàçíà÷åíèÿ

Ó÷åíûé ñîâåò òàéíûì ãîëîñîâà-
íèåì èçáðàë Ð. Ëåéòíåðà çàìåñòèòå-
ëåì äèðåêòîðà Ëàáîðàòîðèè ÿäåð-
íûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà äî
îêîí÷àíèÿ ñðîêà äåéñòâèÿ ïîëíîìî-
÷èé äèðåêòîðà ýòîé ëàáîðàòîðèè.

VI. Î ïðèñâîåíèè çâàíèÿ
«Ïî÷åòíûé äîêòîð ÎÈßÈ»

Ó÷åíûé ñîâåò ïîçäðàâëÿåò
ïðîôåññîðîâ À. Áóäçàíîâñêîãî,
Äæ. Õ. Ãàìèëüòîíà, Â. Çàíäõàñà,

È. Çâàðó, Ì. Ï. Êèðïè÷íèêîâà è
Ý. Ñòåéííåñà ñ ïðèñâîåíèåì èì çâà-
íèÿ «Ïî÷åòíûé äîêòîð ÎÈßÈ» çà âû-
äàþùèåñÿ çàñëóãè ïåðåä Èíñòèòóòîì
â îáëàñòè ðàçâèòèÿ ïðèîðèòåòíûõ íà-
ïðàâëåíèé íàóêè è òåõíèêè, ïîäãîòîâ-
êè íàó÷íûõ êàäðîâ.

VII. Î íàó÷íûõ äîêëàäàõ

Ó÷åíûé ñîâåò ñ èíòåðåñîì çà-
ñëóøàë íàó÷íûå ñîîáùåíèÿ, ïðåä-
ñòàâëåííûå íà ñåññèè:
• «20 ëåò ýêñïëóàòàöèè ÈÁÐ-2»,
• «Íåéòðîííûå èññëåäîâàíèÿ êîí-

äåíñèðîâàííûõ ñðåä íà ðåàêòîðå
ÈÁÐ-2»,

• «Ïåðñïåêòèâû ðàçâèòèÿ DESY»,
• «Ôèçè÷åñêèå ðåçóëüòàòû ýêñïåðè-

ìåíòîâ NA-48 è ðîëü äóáíåíñêîé
ãðóïïû â èõ ïðîâåäåíèè»,

• «Îò ðåçîíàíñîâ è ãëþîíîâ ê LHC è
ïðîèñõîæäåíèþ ìàññû»,

• «Èíòåãðèðóåìûå ìîäåëè íåðàâíî-
âåñíûõ ïðîöåññîâ»,

• «Ïîèñê è èññëåäîâàíèå íà íóêëî-
òðîíå ÎÈßÈ óçêèõ ýêçîòè÷åñêèõ
áàðèîíîâ»,
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IV. Memberships of the PACs

1. The Scientific Council has taken
note of the end-of-terms of the PAC
Chairpersons, and decided to re-ap-
point N. Rowley as Chairperson of the
PAC for Nuclear Physics for a term of
three years.

2. The Scientific Council has taken
note of the Regulation for the composi-
tion and structure of the PACs, as given
in the Resolution of the 84th session of
the JINR Scientific Council (June 1998).
This Regulation foresees three-year
terms for the members and a replace-
ment of one third of the members each
time. The Scientific Council observes
that this Regulation has been generally
applied to the PACs for Nuclear Physics
and Condensed Matter Physics. How-
ever, this is not a case for the PAC for
Particle Physics. The Scientific Council
asks the Directorate to change this situ-
ation as soon as possible and expects a
proposal for the next session.

V. Nominations

The Scientific Council elected by
ballot R. Leitner as Deputy Director of
the Dzhelepov Laboratory of Nuclear
Problems (DLNP) until the completion
of the term of office of the DLNP Direc-
tor.

VI. Awarding the Title

«Honorary Doctor of JINR»

The Scientific Council congratu-
lates Professors A. Budzanowski,
J. H. Hamilton, M. Kirpichnikov, W. San-
dhas, E. Steinnes, and I. Zvara on being
awarded the title «Honorary Doctor of
JINR», in recognition of their outstand-
ing contributions to the advancement of
science and the education of young sci-
entists.

VII. Scientific Reports

The Scientific Council notes with
interest the scientific reports presented
at this session:
• «20 Years of Exploitation of the IBR-2

Reactor» by V. Ananiev,
• «Neutron Scattering in Condensed

Matter Research at the IBR-2 Reac-
tor» by A. Balagurov,

• «Future Development of DESY» by
A. Wagner,

• «Physics Results of the NA48 Experi-
ments and the Dubna Group’s Role in
Their Realization» by V. Kekelidze,

• «From Resonances and Gluons to
the LHC and the Origin of Mass» by
R. Cashmore,

• «Integrable Models of Nonequilibri-
um Processes» by V. Priezzhev,

• «Search and Study of Narrow Exotic
Baryons at the Nuclotron» by
E. Strokovsky.

The Council thanks the speakers
for their informative presentations.
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è áëàãîäàðèò äîêëàä÷èêîâ Â. Ä. Àíàíüåâà, À. Ì. Áàëàãó-
ðîâà, À. Âàãíåðà, Â. Ä. Êåêåëèäçå, Ð. Êýøìîðà, Â. Á. Ïðè-
åçæåâà è Å. À. Ñòðîêîâñêîãî.

VIII. Ïàìÿòè Í. Ñ. Àìàãëîáåëè
è Â. Â. Ïàïîÿíà

Ó÷åíûé ñîâåò âûðàæàåò ãëóáîêèå ñîáîëåçíîâàíèÿ â
ñâÿçè ñ êîí÷èíîé àêàäåìèêà Íîäàðà Ñàðäèîíîâè÷à Àìà-
ãëîáåëè, ÷ëåíà Ó÷åíîãî ñîâåòà ÎÈßÈ è ïîëíîìî÷íîãî
ïðåäñòàâèòåëÿ Ïðàâèòåëüñòâà Ãðóçèè â ÎÈßÈ, êîòîðûé
âíåñ âûäàþùèéñÿ âêëàä â ðàçâèòèå íàó÷íîãî ñîòðóäíè-
÷åñòâà ìåæäó ÎÈßÈ è íàó÷íûìè öåíòðàìè Ãðóçèè.

Ó÷åíûé ñîâåò òàêæå âûðàæàåò ãëóáîêèå ñîáîëåçíî-
âàíèÿ â ñâÿçè ñ êîí÷èíîé ïðîôåññîðà Âëàäèìèðà Âëà-
äèìèðîâè÷à Ïàïîÿíà, ÷ëåíà Ó÷åíîãî ñîâåòà ÎÈßÈ, êî-
òîðûé âíåñ âûäàþùèéñÿ âêëàä â ðàçâèòèå íàó÷íîãî ñî-
òðóäíè÷åñòâà ìåæäó ÎÈßÈ è íàó÷íûìè öåíòðàìè
Àðìåíèè.

IX. Î÷åðåäíàÿ ñåññèÿ
Ó÷åíîãî ñîâåòà

97-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ñîñòîèòñÿ 20–21 ÿíâàðÿ
2005 ã.

20-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ÿäåðíîé ôèçèêå ñîñòîÿëàñü 1–2 àïðåëÿ
ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Í. Ðîóëè.

×ëåíû ÏÊÊ çàñëóøàëè èíôîðìàöèþ î âûïîëíåíèè
ðåêîìåíäàöèé 19-é ñåññèè ÏÊÊ, èíôîðìàöèþ î ðåçîëþ-
öèè 95-é ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ÿíâàðü 2004 ã.)
è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé
ÎÈßÈ (ìàðò 2004 ã.).

ÏÊÊ çàñëóøàë ñîîáùåíèÿ î ôèíàíñèðîâàíèè ýêñïå-
ðèìåíòîâ è ïðîåêòîâ ïî ÿäåðíîé ôèçèêå â ÎÈßÈ çà ïî-
ñëåäíèå 5 ëåò, î ñîñòîÿíèè äåë ïî ïðîåêòó DRIBs, ïî-
ñëåäíèõ ðåçóëüòàòàõ, ïîëó÷åííûõ â ðàìêàõ ïðîåêòîâ
DUBTO è LESI, à òàêæå î ñîñòîÿíèè äåë ïî ïðîåêòó SAD.
×ëåíû ÏÊÊ ðàññìîòðåëè îò÷åòû ïî äâóì òåìàì, çàâåð-
øàåìûì â 2004 ã. Íà ñåññèþ ÏÊÊ áûëî ïðåäñòàâëåíî
ïðåäëîæåíèå ËÈÒ ïî îòêðûòèþ íîâîé òåìû «Ìàòåìàòè-
÷åñêîå îáåñïå÷åíèå ýêñïåðèìåíòàëüíûõ è òåîðåòè÷å-
ñêèõ èññëåäîâàíèé, ïðîâîäèìûõ ÎÈßÈ». ×ëåíû ÏÊÊ çà-
ñëóøàëè òàêæå äâà íàó÷íûõ äîêëàäà. Ïî âñåì ðàññìî-
òðåííûì âîïðîñàì ÏÊÊ ïðèíÿë ñëåäóþùèå
ðåêîìåíäàöèè.

Ôèçèêà òÿæåëûõ èîíîâ. ÏÊÊ çàñëóøàë äîêëàä î
ïîñëåäíèõ ðàçðàáîòêàõ â ðàìêàõ ïðîåêòà DRIBs è ïðè-
íÿë ê ñâåäåíèþ èíôîðìàöèþ î ïåðâîî÷åðåäíûõ ýêñïå-
ðèìåíòàõ, êîòîðûå äîëæíû íà÷àòüñÿ è ñòàòü çàâåðøåíè-
åì ïåðâîé ôàçû ýòîãî ïðîåêòà. Áûëî îòìå÷åíî, ÷òî äëÿ
ïîääåðæàíèÿ ïðèâëåêàòåëüíîñòè áàçîâûõ óñòàíîâîê
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VIII. In Memory of N. Amaglobeli
and V. Papoyan

The Scientific Council deeply regrets the sad loss of
Academician Nodar Amaglobeli, member of the JINR Scien-
tific Council and Plenipotentiary of Georgia to JINR, who
made outstanding contributions to the development of the
scientific cooperation between JINR and Georgia’s research
centres.

The Scientific Council also deeply regrets the sad loss
of Professor Vladimir Papoyan, member of the JINR Scientif-
ic Council, who made outstanding contributions to the devel-
opment of the scientific cooperation between JINR and Ar-
menia’s research centres.

IX. Next Session
of the Scientific Council

The 97th session of the Scientific Council will be held on
20–21 January 2005.

The 20th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 1–2 April 2004. It
was chaired by Professor N. Rowley.

The PAC was informed on the implementation of the
recommendations taken at the previous meeting, on the res-
olution of the 95th session of the JINR Scientific Council
(January 2004) and on the decisions of the Committee of
Plenipotentiaries (March 2004 meeting).

The PAC took note of the information about the financial
situation of experiments and projects in the field of nuclear
physics at JINR during the last five years, the status of the
DRIBs project, the latest results of the DUBTO and LESI pro-
jects, and about the status of the SAD project. The PAC con-
sidered reports on two themes previously approved for com-
pletion in 2004 and a letter of intent concerning the planned
new theme of LIT «Mathematical Support of Experimental
and Theoretical Studies Conducted at JINR». Also two sci-
entific reports were presented at this session. The PAC
made the following recommendations on the considered
questions:

Heavy-Ion Physics. The PAC listened to the presenta-
tion on the recent developments in the DRIBs project and ap-
preciated the information on first experiments to be started in
its Phase I. To maintain the attractiveness of the FLNR basic
facilities in the future, the DRIBs project should be realized
as quickly as possible, involving also Phase II. With this aim



ËßÐ â áóäóùåì ïðîåêò DRIBs, âêëþ÷àÿ âòîðóþ ôàçó,
äîëæåí áûòü ðåàëèçîâàí êàê ìîæíî áûñòðåå. Ñ ýòîé öå-
ëüþ íåîáõîäèìî íåçàìåäëèòåëüíî ïðîâåñòè ìîäåðíèçà-
öèþ è ñîâåðøåíñòâîâàíèå óñêîðèòåëÿ Ó-400.

Ôèçèêà íèçêèõ è ïðîìåæóòî÷íûõ ýíåðãèé. ÏÊÊ
çàñëóøàë äîêëàä î ïåðâûõ ðåçóëüòàòàõ, ïîëó÷åííûõ ñ
ïîìîùüþ ñòðèìåðíîé êàìåðû â ðàìêàõ ïðîåêòà DUBTO.
Ïðè âçàèìîäåéñòâèÿõ ïèîíîâ ñ ÿäðàìè 4He èññëåäîâàíî
ðîæäåíèå âòîðè÷íûõ íóêëîíîâ è ÿäåðíûõ ôðàãìåíòîâ ñ
ýíåðãèÿìè çàðÿæåííûõ ÷àñòèö íèæå 1 ÌýÂ è îïðåäåëåíû
îòíîøåíèÿ âåòâëåíèÿ ðàçëè÷íûõ êàíàëîâ ðåàêöèè. ÏÊÊ
ðåêîìåíäîâàë ïðîäîëæåíèå ýêñïåðèìåíòà DUBTO.

×ëåíàì ÏÊÊ áûëè ïðåäñòàâëåíû ïîñëåäíèå ðåçóëü-
òàòû ïî èçìåðåíèþ ñå÷åíèé ñëèÿíèÿ î÷åíü ëåãêèõ ÿäåð,
ïîëó÷åííûõ â ðàìêàõ ïðîåêòà LESI. Ïåðâûå èçìåðåíèÿ
S-ôàêòîðîâ â ýíåðãåòè÷åñêîé îáëàñòè íèæå 10 êýÂ ïðåä-
ñòàâëÿþò áîëüøîé èíòåðåñ äëÿ àñòðîôèçèêè è ïîñòðîå-
íèÿ ìîäåëè Ñîëíöà. Â ýêñïåðèìåíòå ðàçðàáîòàíà íîâàÿ
òåõíèêà, èñïîëüçóþùàÿ î÷åíü èíòåíñèâíûå èìïóëüñû
ïëàçìû, ÷òî ìîæåò òàêæå äàòü íîâóþ èíôîðìàöèþ î
ðîëè ýëåêòðîííîãî ýêðàíèðîâàíèÿ. ÏÊÊ ðåêîìåíäîâàë è
â äàëüíåéøåì îêàçûâàòü ïîääåðæêó ýòîé ðàáîòå.

ÏÊÊ ïðèâåòñòâîâàë íà÷àëî ðàáîò ïî ïðîåêòó «Ïîä-
êðèòè÷åñêàÿ ñáîðêà â Äóáíå» (ïðîåêò SAD), íàöåëåííûõ
íà ñîçäàíèå óñòàíîâêè äëÿ ðåøåíèÿ ñîâðåìåííûõ ïðî-
áëåì ïîëó÷åíèÿ ýíåðãèè è òðàíñìóòàöèè ÿäåðíûõ îòõî-
äîâ. ÏÊÊ ïîääåðæàë ïðîåêò SAD, âûçûâàþùèé çíà÷è-

òåëüíûé èíòåðåñ â ñòðàíàõ-ó÷àñòíèöàõ ÎÈßÈ, è ïðèçâàë
ê áîëåå òåñíîìó ñîòðóäíè÷åñòâó è îáìåíó èíôîðìàöèåé
ìåæäó ýòîé êîëëàáîðàöèåé è äðóãèìè ó÷àñòíèêàìè ìå-
æäóíàðîäíûõ ïðîåêòîâ ïî òðàíñìóòàöèè.

Íåéòðîííàÿ ÿäåðíàÿ ôèçèêà. ÏÊÊ çàñëóøàë äî-
êëàä ïî òåìå «Ñîçäàíèå óñòàíîâêè ÈÐÅÍ». Îòìåòèâ ñó-
ùåñòâåííûé ïðîãðåññ, äîñòèãíóòûé â òå÷åíèå ïîñëåäíèõ
÷åòûðåõ ëåò, ÏÊÊ â î÷åðåäíîé ðàç ñ îçàáî÷åííîñòüþ ïîä-
÷åðêíóë, ÷òî ïðîáëåìà ïîñòîÿííîé çàäåðæêè âûïîëíå-
íèÿ ïðîåêòà ÈÐÅÍ äî ñèõ ïîð íå ðåøåíà è ýòî ìîæåò îêà-
çàòü íåãàòèâíîå âëèÿíèå íà íàó÷íóþ çíà÷èìîñòü ÈÐÅÍ,
åñëè òàêèå çàäåðæêè áóäóò ïðîäîëæàòüñÿ è äàëåå. ÏÊÊ
ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ è ËÍÔ íàéòè ïóòè äëÿ
óñêîðåíèÿ ðåàëèçàöèè ïðîåêòà, âêëþ÷àÿ ïîèñê âíåøíåãî
ôèíàíñèðîâàíèÿ, åñëè ýòî ÿâëÿåòñÿ åäèíñòâåííîé âîç-
ìîæíîñòüþ äëÿ îáåñïå÷åíèÿ åãî ñâîåâðåìåííîãî âûïîë-
íåíèÿ.

ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë íàó÷íûå ðåçóëüòà-
òû, ïîëó÷åííûå â ËÍÔ è ïðåäñòàâëåííûå â îò÷åòå ïî
òåìå «Íåéòðîííàÿ ÿäåðíàÿ ôèçèêà — ôóíäàìåíòàëü-
íûå è ïðèêëàäíûå èññëåäîâàíèÿ». Âûñîêî îöåíèâ âåäó-
ùèå ïîçèöèè ËÍÔ â ýòîé îáëàñòè èññëåäîâàíèé, ÏÊÊ
ïîääåðæàë ïðîäîëæåíèå ýòîé ïåðâîïðèîðèòåòíîé òåìû
â 2005–2007 ãã. Îêîí÷àòåëüíàÿ ðåêîìåíäàöèÿ áóäåò ïðè-
íÿòà íà ñëåäóþùåé ñåññèè ÏÊÊ ïîñëå ïðåäñòàâëåíèÿ ïî-
äðîáíîé íàó÷íîé ïðîãðàììû.
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in view the upgrade and modernization of the U400 acceler-
ator should be treated with particular urgency.

Low- and Intermediate-Energy Physics. The PAC
heard a report on the first results with the DUBTO streamer
chamber detector. In pion interactions with 4He nuclei, the
production of secondary nucleons and nuclear fragments
was observed and branching ratios of specific reaction chan-
nels reported, with charged-particle energies as low as
1 MeV. The PAC recommended continuation of the DUBTO
experiment.

The PAC was informed about the latest results of the
LESI project on the measurement of fusion cross sections of
very light nuclei. The S factors obtained are of great interest
in astrophysics and for the solar model, and are the first
measurements in the energy range below 10 keV. They ex-
ploit a novel technique using very high intensity plasma puls-
es, which may also give new information on the role of elec-
tron screening. The PAC recommended continued support
of this work.

The PAC welcomed the start-up of the project «Subcriti-
cal Assembly at Dubna» (project SAD), targeted on creating
a facility for addressing important problems of modern nu-
clear energy production and waste transmutation. The PAC
supported the SAD project, which is of considerable interest
to JINR Member States, and encouraged closer collabora-

tion and information exchange between SAD and other inter-
national transmutation projects.

Nuclear Physics with Neutrons. The PAC heard a re-
port on the theme «Construction of the IREN Facility». It was
recognized that during the last four years essential progress
was achieved in spite of permanent underfinancing. Howev-
er, it was again noticed with concern that the problem of con-
tinuing delay in the implementation of the IREN project had
not yet been solved. As new international neutron sources
become available and compete with IREN, this might finally
have an influence on its scientific impact if the delays accu-
mulate further. The Directorates of JINR and FLNP were
asked to search for ways to accelerate the project, including
seeking external financing if this is the only possibility to en-
sure its timely implementation.

The PAC was impressed by the presentation of the re-
sults obtained by FLNP on the theme «Nuclear Physics with
Neutrons — Fundamental and Applied Investigations». Hav-
ing recognized the leadership of FLNP in this activity, the
PAC supported continuation of this first-priority theme for the
years 2005–2007. An appropriate recommendation will be
made at the next session of the PAC after presentation of a
detailed scientific programme.

Information Technologies. The PAC heard with inter-
est a letter of intent concerning the planned new theme
«Mathematical Support of Experimental and Theoretical
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Èíôîðìàöèîííûå òåõíîëîãèè. ÏÊÊ ñ èíòåðåñîì
çàñëóøàë ïðåäâàðèòåëüíîå ïðåäëîæåíèå ïî îòêðûòèþ
íîâîé òåìû «Ìàòåìàòè÷åñêîå îáåñïå÷åíèå ýêñïåðèìåí-
òàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé, ïðîâîäèìûõ
ÎÈßÈ» è, ïðèíèìàÿ âî âíèìàíèå òðóäíîñòè îöåíêè ýòîãî
ïðîåêòà, êîòîðûé îòíîñèòñÿ ê êîìïåòåíöèè íåñêîëüêèõ
ÏÊÊ, ðåêîìåíäîâàë ïðè ñëåäóþùåì åãî ïðåäñòàâëåíèè
ñîñðåäîòî÷èòüñÿ íà àñïåêòàõ ÿäåðíîé ôèçèêè.

Íàó÷íûå äîêëàäû. ÏÊÊ ñ èíòåðåñîì çàñëóøàë äâà
íàó÷íûõ äîêëàäà: «Ìèêðîñêîïè÷åñêèé ïîäõîä äëÿ ðàñ÷å-
òà ïîòåíöèàëîâ è ñå÷åíèé ÿäðî-ÿäåðíîãî âçàèìîäåé-
ñòâèÿ ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ» (Â. Ê. Ëóêüÿíîâ) è
«Íàáëþäåíèå àíîìàëèè, ïðîòèâîðå÷àùåé ñòàíäàðòíîé

ìîäåëè, â ðàñïàäå � ��� �� e » (Ä. Ìæàâèÿ).

21-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü 5–6 àïðåëÿ ïîä
ïðåäñåäàòåëüñòâîì ïðîôåññîðà Ò. Õîëëìàíà.

ÏÊÊ ïî ôèçèêå ÷àñòèö ñ îäîáðåíèåì âîñïðèíÿë èí-
ôîðìàöèþ, ïðåäñòàâëåííóþ âèöå-äèðåêòîðîì ÎÈßÈ
ïðîôåññîðîì À. Í. Ñèñàêÿíîì, î ðåêîìåíäàöèÿõ 95-é
ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ÿíâàðü 2004 ã.) è ðåøåíè-
ÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ (ìàðò
2004 ã.).

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä ãëàâíîãî èíæåíå-
ðà ÎÈßÈ Ã. Ä. Øèðêîâà î ñîñòîÿíèè äåë íà áàçîâûõ óñòà-

íîâêàõ Èíñòèòóòà è âûñîêî îöåíèë èõ ñòàáèëüíóþ ðàáî-
òó â 2003 ã.

Íà ñåññèè ÏÊÊ áûë ïðåäñòàâëåí ðÿä îò÷åòîâ îá ó÷à-
ñòèè ÎÈßÈ â ïîäãîòîâêå ýêñïåðèìåíòîâ íà LHC (ÖÅÐÍ).
ÏÊÊ îòìåòèë ìàñøòàáíîå ó÷àñòèå ÎÈßÈ â ñîçäàíèè
óñòàíîâêè ÑÌS è ðàçðàáîòêå äîëãîâðåìåííîé ïðîãðàì-
ìû íàó÷íûõ èññëåäîâàíèé íà íåé ïîñëå çàïóñêà LHC.
ÏÊÊ ïîçäðàâèë êîëëåêòèâ CMS ñ óñïåøíûì è ñâîåâðå-
ìåííûì çàâåðøåíèåì ñáîðêè îáîèõ òîðöåâûõ àäðîííûõ
êàëîðèìåòðîâ, âêëþ÷àÿ ìåõàíèêó è ñöèíòèëëÿöèîííóþ
îïòèêó, à òàêæå ñ íà÷àëîì ìîíòàæà ýëåêòðîíèêè ñ÷èòû-
âàíèÿ è ïîäãîòîâêè ê çàïóñêó êàëîðèìåòðîâ â íàçåìíîì
çàëå â ÖÅÐÍ.

ÏÊÊ êîíñòàòèðîâàë çàâåðøåíèå òðàíñïîðòèðîâêè
ÿðìà áîëüøîãî äèïîëüíîãî ìàãíèòà äëÿ ìþîííîãî ñïåê-
òðîìåòðà ALICE è îæèäàåò ïðåäñòàâëåíèÿ íàó÷íîé ïðî-
ãðàììû ïî ó÷àñòèþ ôèçèêîâ ÎÈßÈ â ýêñïåðèìåíòå
ALICE íà îäíîé èç ñëåäóþùèõ ñåññèé.

ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë óñïåøíûé õîä ðà-
áîò ïî ýêñïåðèìåíòó ATLAS è ñâîåâðåìåííîå âûïîëíå-
íèå îáÿçàòåëüñòâ, âçÿòûõ ÎÈßÈ. Ñîãëàñíî ìíåíèþ ÷ëå-
íîâ ÏÊÊ, ïîäãîòîâêó ê ïîëó÷åíèþ è àíàëèçó äàííûõ ïî
çàâåðøåíèè ñîçäàíèÿ ýòîãî äåòåêòîðà ñëåäóåò ñ÷èòàòü
îäíîé èç âûñîêîïðèîðèòåòíûõ çàäà÷ ÎÈßÈ. Ïîä÷åðêíó-
òî, ÷òî àêöåíò ó÷àñòèÿ ÎÈßÈ â ATLAS ïåðåíîñèòñÿ íà çà-
íÿòèå ëèäèðóþùåé ïîçèöèè â íàó÷íîé ïðîãðàììå ýêñïå-
ðèìåíòà.
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Studies Conducted at JINR». While it appreciated the diffi-
culty in assessing a project which is relevant to more than
one PAC, it would like the future presentation of this project
to concentrate on nuclear physics aspects.

Scientific Reports. The PAC heard with interest two
scientific reports: «Microscopic Approach for the Nucleus–
Nucleus Potentials and Cross Sections at Intermediate En-
ergies» by V. Lukyanov and «Anomaly Observed in the Ra-
diative Pion Decay Contradicting the Standard Model» by
D. Mzhavia.

The 21st meeting of the Programme Advisory Com-
mittee for Particle Physics was held on 5–6 April 2004. It
was chaired by Professor T. Hallman.

The PAC for Particle Physics took note of the informa-
tion presented by JINR Vice-Director A. Sissakian on the
Resolution of the 95th session of the JINR Scientific Council
(January 2004) and on the decisions of the JINR Committee
of Plenipotentiaries (March 2004 meeting).

The PAC noted the report by JINR Chief Engineer
G. Shirkov on the status of the JINR basic facilities and ap-
preciated their stable operation in 2003.

Among other issues considered at the session were re-
ports on JINR’s participation in the preparation of LHC ex-
periments (CERN). The PAC highly appreciated JINR’s

large-scale participation in the construction of the CMS de-
tector and in the development of the long-term research pro-
gramme after LHC commissioning. The PAC congratulated
the CMS team on the timely completion of the installation of
the two Endcap Hadron Calorimeters, including mechanics
and scintillation optics, and on the start of the assembly of
the readout electronics and preparation for tests and com-
missioning of the calorimeters at CERN.

The PAC noted the completion of the transportation of
the yoke of the large dipole magnet for the ALICE muon
spectrometer and looks forward to a presentation of a scien-
tific programme of the JINR ALICE group.

The PAC was pleased to note the successful work for
the ATLAS experiment and the timely fulfilment of JINR’s
obligations. Completion of the construction of the ATLAS de-
tector and preparation for data analysis should be regarded
as a high-priority task of JINR. It was noted that the focus of
JINR’s participation in ATLAS is now changing toward play-
ing a leading role in the ATLAS scientific programme.

The PAC took note of the report on JINR’s participation
in the COMPASS experiment (CERN) and noted the leading
role being played by the JINR team. It recommended that the
LPP and JINR Directorates allocate the necessary re-
sources to allow the JINR team to participate in a data-taking
run in 2004 and data processing at the LPP computer clus-
ter.
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Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî

êîìèòåòà ïî ôèçèêå ÷àñòèö

Dubna, 5–6 April.
Meeting of the Programme Advisory

Committee for Particle Physics



ÏÊÊ ïðèíÿë ê ñâåäåíèþ ñîîáùåíèå îá ó÷àñòèè
ÎÈßÈ â ïðîåêòå COMPASS (ÖÅÐÍ) è îòìåòèë âåäóùóþ
ðîëü ôèçèêîâ ÎÈßÈ â ýòîì ýêñïåðèìåíòå. ÏÊÊ ðåêîìåí-
äîâàë äèðåêöèè ËÔ× è ÎÈßÈ âûäåëèòü íåîáõîäèìûå
ñðåäñòâà äëÿ ó÷àñòèÿ â íàáîðå äàííûõ è èõ îáðàáîòêå íà
âû÷èñëèòåëüíîì êëàñòåðå ëàáîðàòîðèè â 2004 ã.

ÏÊÊ çàñëóøàë îò÷åò îá ó÷àñòèè ÎÈßÈ â ïðîåêòå
STAR (BNL), îòìåòèâ îñíîâîïîëàãàþùèé âêëàä ñïåöèà-
ëèñòîâ ËÔ× â ñîçäàíèå, çàïóñê, ïîäãîòîâêó ïðîãðàììíî-
ãî îáåñïå÷åíèÿ è íà÷àëî ðàáîòû SMD- è PSD-ïîäñèñòåì
êàëîðèìåòðà EMC STAR, îáåñïå÷èâøèõ äîñòèæåíèå
ïðîåêòíûõ çíà÷åíèé êîýôôèöèåíòà ïîäàâëåíèÿ àäðî-
íîâ. Óñïåøíîå æå âûïîëíåíèå îáÿçàòåëüñòâ ËÂÝ, ñâÿ-
çàííûõ ñ ñîçäàíèåì â Äóáíå êîìïîíåíòîâ è ñèñòåì òîð-
öåâîãî ýëåêòðîìàãíèòíîãî êàëîðèìåòðà óñòàíîâêè
STAR, îòêðûâàåò áîëüøèå âîçìîæíîñòè äëÿ èññëåäîâà-
íèé ïî ñïèíîâîé ôèçèêå.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ äîêëàäû îá ó÷àñòèè ÎÈßÈ
â ïðîåêòàõ CDF è D0 (FNAL), îòìåòèâ âûñîêèé óðîâåíü
èññëåäîâàíèé, íà÷àòûõ â ýêñïåðèìåíòàõ CDF è D0 íà
ìîäåðíèçèðîâàííîì òýâàòðîíå, à òàêæå çíà÷èòåëüíûé
ìàòåðèàëüíûé è èíòåëëåêòóàëüíûé âêëàä ÎÈßÈ â ïîä-
ãîòîâêó ýòèõ ýêñïåðèìåíòîâ. ÏÊÊ ðåêîìåíäîâàë ïðîäîë-
æèòü äàëüíåéøåå ó÷àñòèå ÎÈßÈ â àíàëèçå äàííûõ, ïî-
ëó÷åííûõ íà ýòèõ óñòàíîâêàõ, ñ öåëüþ ïðåöèçèîííîé
ïðîâåðêè ñòàíäàðòíîé ìîäåëè è ïîèñêîâ íîâîé ôèçèêè.

Íà ñåññèè áûë çàñëóøàí îò÷åò ïî òåìå «Ðàçâèòèå
óñêîðèòåëüíîãî êîìïëåêñà íóêëîòðîí» çà ïåðèîä ñ íî-
ÿáðÿ 2003 ã. ïî àïðåëü 2004 ã. ÏÊÊ îäîáðèë äåéñòâèÿ äè-
ðåêöèè ËÂÝ, íàïðàâëåííûå íà ðåøåíèå çàäà÷è ïîâûøå-
íèÿ èíòåíñèâíîñòè ïó÷êîâ íà íóêëîòðîíå, íî ïðè ýòîì
âûðàçèë ãëóáîêóþ îçàáî÷åííîñòü òåì, ÷òî ôèíàíñèðîâà-
íèå ïðîâîäèìûõ íà íóêëîòðîíå ýêñïåðèìåíòîâ íåäîñòà-
òî÷íî äëÿ ýôôåêòèâíîé ìîäåðíèçàöèè óñêîðèòåëÿ è
ïðîâåäåíèÿ ñåàíñîâ íà íåì. ÏÊÊ ðåêîìåíäîâàë äèðåê-
öèè ÎÈßÈ ðàññìîòðåòü âîçìîæíîñòè îïòèìèçàöèè èñ-
ïîëüçîâàíèÿ íóêëîòðîíà, âêëþ÷àÿ óâåëè÷åíèå ðåñóðñîâ,
âûäåëÿåìûõ íà òåêóùèå ýêñïåðèìåíòû.

Â êà÷åñòâå îáùåãî çàìå÷àíèÿ ÏÊÊ îòìåòèë, ÷òî
ÎÈßÈ óñïåøíî è â ñðîê âûïîëíèë âñå îáÿçàòåëüñòâà,
âçÿòûå â ðàìêàõ ìåæäóíàðîäíûõ ýêñïåðèìåíòîâ. ÏÊÊ
ïðèçâàë ó÷åíûõ ÎÈßÈ àêòèâíåå ó÷àñòâîâàòü â àíàëèçå
ýêñïåðèìåíòàëüíûõ äàííûõ è ðàçðàáîòêå ñîîòâåòñòâóþ-
ùèõ òåîðåòè÷åñêèõ ìîäåëåé, ðåêîìåíäîâàë äèðåêöèè
ÎÈßÈ âûäåëÿòü íåîáõîäèìûå äëÿ ýòîãî ñðåäñòâà.

ÏÊÊ ðàññìîòðåë äâà ïðåäëîæåíèÿ ïî íîâûì ïðîåê-
òàì: «Êëàñòåð ðàñïðåäåëåííîé êîìïüþòåðíîé èíôðà-
ñòðóêòóðû ÎÈßÈ äëÿ äåéñòâóþùèõ ýêñïåðèìåíòîâ ïî
ôèçèêå ÷àñòèö» è «Íóêëîòðîí ÎÈßÈ äëÿ ìåäèöèíû.
Ïðèêëàäíîå èñïîëüçîâàíèå áàçîâûõ óñòàíîâîê ÎÈßÈ
äëÿ öåëåé èîííîé òåðàïèè îíêîëîãè÷åñêèõ çàáîëåâà-
íèé» è îäîáðèë èõ.
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The PAC took note of the report on JINR’s participation
in the STAR experiment (BNL) and noted the fundamental
contribution of physicists from LPP to the construction, com-
missioning, software development and data taking for the
shower maximum detector, pre-shower detector, and tower
subsystems of the STAR barrel electromagnetic calorimeter
that ensured achievement of the planned performance for
hadron rejection. Also, the successful fulfilment of all the
obligations of VBLHE related to the development and pro-
duction of the components and systems of the STAR endcap
electromagnetic calorimeter at Dubna opens up important
opportunities for investigations in the field of spin physics.

The PAC took note of the reports on JINR’s participation
in the CDF and D0 experiments (Fermilab). It noted the high
quality of studies within the framework of these experiments
launched at the upgraded Tevatron as well as JINR’s signifi-
cant material and intellectual contributions to the preparation
of these experiments. The PAC recommended the further
participation of JINR in the analysis of the data obtained at
these facilities, aimed at continued precision tests of the
Standard Model and the search for new physics.

The PAC took note of the report on the theme «Develop-
ment of the Nuclotron Accelerator Complex» for the period
from November 2003 to April 2004. The PAC approved the

activity of the VBLHE Directorate aimed at increasing the in-
tensity of the Nuclotron’s polarized deuteron beam. At the
same time the PAC expressed deep concern that the level of
support for ongoing experiments in the Nuclotron pro-
gramme is not sufficient to effectively utilize the investment
being made in operating and upgrading the Nuclotron facility.
It recommended that the JINR Directorate consider means
to optimize usage of the Nuclotron, including increased re-
sources for ongoing experiments.

As a general remark, the PAC emphasized that JINR
had succeeded in timely fulfilment of all its obligations in the
international experiments in which it participates. The PAC
encouraged the JINR physicists in these projects to be
deeply involved in the analysis of the collected data and in
the development of relevant theoretical models, and recom-
mended that the JINR Directorate supply the resources
needed for this activity.

The PAC considered two proposals for new projects:
«The JINR Distributed Computer Infrastructure Cluster for
Running Particle Physics Experiments» and «Med-Nu-
clotron of JINR on the Extended Use of the JINR Facilities in
Ion Oncology Therapy» and recommended approval of
these projects for execution.

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
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20-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-
ìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñîñòîÿ-
ëàñü 19–20 àïðåëÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåñ-
ñîðà Â. Íàâðîöèêà.

Ïðîôåññîð Â. Íàâðîöèê ïðåäñòàâèë êðàòêèé îò÷åò î
âûïîëíåíèè ðåêîìåíäàöèé ïðåäûäóùåé ñåññèè. Îí òàê-
æå ñîîáùèë î íàçíà÷åíèè â ñîñòàâ ÏÊÊ íîâûõ ÷ëåíîâ —
Ï. Ìèêóëó (×åõèÿ) è Æ. Ïåïè (Ôðàíöèÿ). Ãëàâíûé ó÷åíûé
ñåêðåòàðü Èíñòèòóòà Â. Ì. Æàáèöêèé ïðåäñòàâèë èí-
ôîðìàöèþ î ðåøåíèÿõ 95-é ñåññèè Ó÷åíîãî ñîâåòà è Êî-
ìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ.

Â ñîîòâåòñòâèè ñ ðåêîìåíäàöèÿìè ïðåäûäóùåãî
ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä íà÷àëüíèê ïëà-
íîâî-ïðîèçâîäñòâåííîãî îòäåëà À. Â. Ðóçàåâ ïðîèíôîð-
ìèðîâàë ÷ëåíîâ ÏÊÊ î ôèíàíñèðîâàíèè íàó÷íîé ïðî-
ãðàììû «Ôèçèêà êîíäåíñèðîâàííûõ ñðåä», î ðåàëüíûõ

ðàñõîäàõ â òå÷åíèå 2003–2004 ãã. è ïëàíàõ íà 2004 ã. ÏÊÊ
âûðàçèë îçàáî÷åííîñòü òåì, ÷òî äëÿ íàó÷íîãî íàïðàâëå-
íèÿ «ôèçèêà êîíäåíñèðîâàííûõ ñðåä» íåäîïîëó÷åíî
16 % áþäæåòíûõ ñðåäñòâ, óòâåðæäåííûõ Ó÷åíûì ñîâå-
òîì ÎÈßÈ, â ðåçóëüòàòå ÷åãî íåêîòîðûå èññëåäîâàíèÿ
íå áûëè ïðîôèíàíñèðîâàíû â ïîëíîì îáúåìå.

Ðåàêòîð ÈÁÐ-2. ×ëåíû ÏÊÊ ïîñåòèëè ðåàêòîð
ÈÁÐ-2 è îçíàêîìèëèñü ñ çàâåðøàþùåé ñòàäèåé ñáîðêè
íîâîãî ïîäâèæíîãî îòðàæàòåëÿ ÏÎ-3. ÏÊÊ ïîëó÷èë èí-
ôîðìàöèþ î ïîëîæèòåëüíîì ôèíàíñèðîâàíèè ìîäåðíè-
çàöèè ÈÁÐ-2 â 2003 ã. â ñîîòâåòñòâèè ñ îáÿçàòåëüñòâàìè,
äàííûìè äèðåêöèåé ÎÈßÈ, áëàãîäàðÿ ÷åìó áûëè ïîãà-
øåíû äîëãè ïðîøëûõ ëåò. ÏÊÊ âûðàçèë íàäåæäó, ÷òî ôè-
íàíñîâûé ïëàí 2004 ã. ïî ìîäåðíèçàöèè áóäåò âûïîëíåí
ïîëíîñòüþ. ÏÊÊ ïîçäðàâèë ïåðñîíàë ÈÁÐ-2 ñ óñïåøíûì
çàâåðøåíèåì âàæíåéøåãî ýòàïà ìîäåðíèçàöèè: èçãîòî-
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The 20th meeting of the Programme Advisory Com-
mittee for Condensed Matter Physics was held on 19–20
April 2004. It was chaired by Professor W. Nawrocik.

Chaiperson W. Nawrocik presented a brief report on the
implementation of the previous PAC meeting’s recommen-
dations. He also announced the appointment of two new
members of the PAC: P. Mikula (the Czech Republic) and G.
Pepy (France).

JINR Chief Scientific Secretary V. Zhabitsky presented
information on the Resolution of the 95th session of the JINR
Scientific Council and on the decisions of the JINR Commit-
tee of Plenipotentiaries.

In response to its previous recommendations, the PAC
was informed by A. Ruzaev, Head of the JINR Budget and Fi-

nancial Planning Department, about the planned parameters
of funding the scientific programme «Condensed Matter
Physics», also about the actual expenditure during 2002–
2003 and plans for 2004. The PAC expressed concern that
the condensed matter research had not been fully funded in
accordance with the 16% share of the JINR budget ap-
proved following the recommendation of the JINR Scientific
Council. As a result, some of the important activities did not
get proper financial support.

The IBR-2 Reactor. The PAC members visited the
IBR-2 reactor to get acquainted with the ongoing assembly
of the new movable reflector MR-3. The PAC received very
positive information that the financing of the IBR-2 modern-
ization in 2003 was realized in accordance with the obliga-

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
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Dubna, 19–20 April. Participants of the meeting of the Programme Advisory Committee for Condensed Matter Physics



âëåíèåì è èñïûòàíèåì ïîäâèæíîãî îòðàæàòåëÿ, íî âû-
ðàçèë îçàáî÷åííîñòü ïðîáëåìîé, îçâó÷åííîé ãëàâíûì
èíæåíåðîì ËÍÔ Â. Ä. Àíàíüåâûì, î ñðåäíåì âîçðàñòå
ïåðñîíàëà ÈÁÐ-2.

ÏÊÊ îáðàòèëñÿ ê äèðåêöèè ÎÈßÈ ñ ïðîñüáîé ïðè-
íÿòü íåîáõîäèìûå ìåðû, êîòîðûå ïîçâîëÿò êî âðåìåíè
çàâåðøåíèÿ ìîäåðíèçàöèè ðåàêòîðà â 2010 ã. ñîçäàòü êî-
ìàíäó, ñïîñîáíóþ ðàáîòàòü íà íåì â òå÷åíèå ñëåäóþùèõ
20 ëåò. ÏÊÊ ïðèíÿë ê ñâåäåíèþ èíôîðìàöèþ çàìåñòèòå-
ëÿ äèðåêòîðà ËÍÔ Í. Ïîïû î «ïîëèòèêå ïîëüçîâàòåëåé»
ÈÁÐ-2 è ïðèâåòñòâîâàë ãåíåðàëüíîå íàïðàâëåíèå, ïðåä-
ñòàâëåííîå â ýòîì ïîëîæåíèè.

Ñïåêòðîìåòðû. ÏÊÊ ðàññìîòðåë âîïðîñû ñîâåð-
øåíñòâîâàíèÿ èíñòðóìåíòàëüíîé áàçû â ðàìêàõ òåìû
«Íåéòðîííûå èññëåäîâàíèÿ ñòðóêòóðû è äèíàìèêè êîí-
äåíñèðîâàííûõ ñðåä», â òîì ÷èñëå èíôîðìàöèþ ïî
äàëüíåéøåìó ðàçâèòèþ ñïåêòðîìåòðà ÐÅÌÓÐ è ïðåäëî-
æåíèå ïî ñîçäàíèþ ñïåêòðîìåòðà ÄÍ-6. ÏÊÊ ïðåäâàðè-

òåëüíî äàë ïîëîæèòåëüíóþ îöåíêó ýòèì ïðåäëîæåíèÿì ñ
íàìåðåíèåì äàòü îêîí÷àòåëüíûå ðåêîìåíäàöèè íà áóäó-
ùåé ñåññèè ÏÊÊ.

Íàó÷íûå äîêëàäû. Íà ñåññèè ÏÊÊ áûëè ñäåëàíû
íàó÷íûå ñîîáùåíèÿ: «Êëàñòåðíûå ñîñòîÿíèÿ ôóëëåðå-
íîâ â ðàñòâîðàõ» (Ì. Â. Àâäååâ) è «Ðàñ÷åòû ìåòîäîì ìî-
ëåêóëÿðíîé äèíàìèêè â áèîôèçè÷åñêèõ ñòðóêòóðàõ»
(Ê. Ò. Õîëìóðîäîâ).

Î ïëàíàõ íîâûõ èññëåäîâàíèé. ÏÊÊ çàñëóøàë íî-
âûå ïðåäëîæåíèÿ, ïðåäñòàâëåííûå ß. Ðóæè÷êîé, ïî èñ-
ïîëüçîâàíèþ ïó÷êà íóêëîòðîíà â ìåäèöèíñêèõ öåëÿõ.
ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ ñêîîðäèíèðîâàòü
ðàáîòû â îáëàñòè ìåäèöèíû è áèîëîãèè.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ íàìåðåíèÿ â ñâÿçè ñ îòêðû-
òèåì íîâîé òåìû «Ìàòåìàòè÷åñêàÿ ïîääåðæêà ýêñïåðè-
ìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé, ïðîâîäè-
ìûõ â ÎÈßÈ», ïðåäñòàâëåííûå Ã. Àäàìîì.

48

tions taken by the JINR Directorate. This allowed recovery of
the debt created during previous years. The PAC expects
that the financial plan for the IBR-2 modernization for the
year 2004 will be completely fulfilled. The PAC congratulated
the FLNP staff on the successful completion of the important
stage of the IBR-2 modernization programme: the manufac-
turing and testing of the new movable reflector.

The PAC shared the concern expressed in the report by
FLNP Chief Engineer V. Ananiev about the average age of
the staff operating IBR-2. It asked the JINR Directorate to
take all necessary measures to guarantee that, in view of en-
visaged completion of the IBR-2 modernization in 2010,
there should be a team that will be able to operate the reactor
during the next 20 years.

The PAC approved the general lines for the user policy
at IBR-2 presented by FLNP Deputy Director N. Popa.

Instrumentation. The PAC discussed the instrumenta-
tion developments proposed within the theme «Neutron In-

vestigations of the Structure and Dynamics of Condensed
Matter»: information about the further development of the
REMUR and a proposal for the new neutron spectrometer
DN-6. The PAC considered favourably these proposals, in-
tending to make final comments at the next meeting.

Scientific Reports. The PAC heard with interest the re-
ports «Cluster States of Fullerenes in Solutions» by M. Av-
deev and «Molecular Dynamics Simulations of the Influence
of Disease-Related Amino Acid Mutations in Biophysical
Structures» by Kh. Kholmurodov.

New Activities. The PAC took note of the status report
on the Nuclotron medical beam line presented by J. Ru�ièka.
It recommended that the JINR Directorate coordinate the
various activities in medicine and biology at JINR.

The PAC took note of the letter of intent for the new
theme «Mathematical Support of the Experimental and The-
oretical Studies Conducted by JINR» presented by G. Adam.

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
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19 àïðåëÿ ÎÈßÈ ïîñåòèëè ïðåäñòàâèòåëè Âåíå-

öèàíñêîãî ðåãèîíàëüíîãî îôèñà ÞÍÅÑÊÎ (ROSTE) —

äèðåêòîð Õ. Ìóð è åãî çàìåñòèòåëü Â. À. Êóçüìèíîâ.

Â 1997 ã. â øòàá-êâàðòèðå ÞÍÅÑÊÎ â Ïàðèæå

áûëî ïîäïèñàíî Ñîãëàøåíèå ìåæäó Îáúåäèíåííûì

èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé è ÞÍÅÑÊÎ î ñî-

òðóäíè÷åñòâå â íàó÷íûõ è îáðàçîâàòåëüíûõ ïðîãðàì-

ìàõ. Çà ýòî âðåìÿ ïîëó÷åíî íåñêîëüêî ãðàíòîâ äëÿ

ïðîâåäåíèÿ èññëåäîâàíèé â ÎÈßÈ.

Âåíåöèàíñêèé îôèñ ÞÍÅÑÊÎ, êîòîðûé âîçãëà-

âëÿåò ã-í Õ. Ìóð, îáúåäèíÿåò 15 îòäåëåíèé è êîîðäè-

íèðóåò íàó÷íûå ïðîãðàììû â Öåíòðàëüíîé è Âîñòî÷-

íîé Åâðîïå. Îäíîé èç ôîðì ñîòðóäíè÷åñòâà îôèñà ñ

ÎÈßÈ â äåëå îáó÷åíèÿ è ïðîôåññèîíàëüíîé ïîäãî-

òîâêè ìîëîäåæè ñòàëî ïðîâåäåíèå ñåìèíàðîâ äëÿ

ìîëîäûõ ó÷åíûõ â îáëàñòè òåîðåòè÷åñêîé ôèçèêè è

ìàòåìàòèêè.

Íà âñòðå÷å â äèðåêöèè ñ ó÷àñòèåì äèðåêòîðà

ÎÈßÈ àêàäåìèêà Â. Ã. Êàäûøåâñêîãî, âèöå-äèðåêòî-

ðà ïðîôåññîðà À. Í. Ñèñàêÿíà, ãëàâíîãî ó÷åíîãî ñå-

êðåòàðÿ Â. Ì. Æàáèöêîãî, ïîìîùíèêà äèðåêòîðà

Ï. Í. Áîãîëþáîâà ïðèñóòñòâîâàë ïðåçèäåíò Àêàäå-

ìèè íàóê Ãðóçèè àêàäåìèê À. Í. Òàâõåëèäçå. Â õîäå

ïåðåãîâîðîâ áûëà äîñòèãíóòà äîãîâîðåííîñòü î òîì,
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On 19 April, representatives of the Regional Bureau

for Science in Europe (ROSTE, Venice, UNESCO) — Di-

rector H. Moore and Deputy Director V. Kuzminov —

visited JINR.

In 1997, an agreement was signed in Paris in the

UNESCO Head Quarters between the Joint Institute for

Nuclear Research and UNESCO on cooperation in scien-

tific and educational programmes. Since then, several

grants have been received by JINR for research activi-

ties.

The Regional Bureau for Science in Europe in

Venice, headed by H. Moore, includes 15 departments

and coordinates scientific programmes in Central and

Eastern Europe. One of the forms of cooperation be-

tween the Bureau and JINR in education and profession-

al training of young staff has become a programme of

seminars for young scientists in theoretical physics and

mathematics.

At the JINR Directorate the guests were received

by JINR Director Academician V. Kadyshevsky, JINR

Vice-Director Professor A. Sissakian, JINR Chief Scien-

tific Secretary V. Zhabitsky, JINR Assistant Director

P. Bogolyubov. President of the Academy of Sciences

of Georgia Academician A. Tavkhelidze was also pre-
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà.
Âèçèò ïðåäñòàâèòåëåé ÞÍÅÑÊÎ (ROSTE) â ÎÈßÈ. Ïåðåãîâîðû â ìåìîðèàëüíîì êàáèíåòå Í. Í. Áîãîëþáîâà

Bogoliubov Laboratory of Theoretical Physics. Representatives of the UNESCO (ROSTE) at JINR.
Negotiations in the memorial study of N. Bogoliubov



÷òî ÞÍÅÑÊÎ áóäåò ñïîíñèðîâàòü ïðîâåäåíèå êîíôå-

ðåíöèè, ïîñâÿùåííîé 95-ëåòèþ Í. Í. Áîãîëþáîâà,

à òàêæå îáñóæäàëñÿ âîïðîñ óëó÷øåíèÿ ñèñòåìû íà-

ó÷íîãî îáðàçîâàíèÿ ìîëîäåæè ñ èñïîëüçîâàíèåì

îïûòà ÎÈßÈ. Ïîñëå ýòîãî ãîñòè ïîñåòèëè Ëàáîðàòî-

ðèþ òåîðåòè÷åñêîé ôèçèêè è Ëàáîðàòîðèþ ÿäåðíûõ

ðåàêöèé.

30 èþíÿ ñîñòîÿëñÿ âèçèò â ÎÈßÈ ïðàâèòåëü-

ñòâåííîé äåëåãàöèè Òàèëàíäà âî ãëàâå ñ ñîâåòíèêîì

ïðåìüåð-ìèíèñòðà ïî ìåæäóíàðîäíîé òîðãîâëå

Ñ. Ðàñòàïàíîé è ïðåäñåäàòåëåì Ôåäåðàöèè òàèëàíä-

ñêîé ïðîìûøëåííîñòè Ï. Ïõîäõèâîðàêõóíîì. Â ñî-

ñòàâå äåëåãàöèè áûëè ïðåäñòàâèòåëè íàó÷íûõ

öåíòðîâ, êîììåð÷åñêèõ ñòðóêòóð Òàèëàíäñêî-ðîññèé-

ñêîé òîðãîâîé àññîöèàöèè. Öåëü âèçèòà — îçíàêî-

ìëåíèå ñ óñêîðèòåëÿìè ËßÐ è îáñóæäåíèå ïðîåêòà

ñîçäàíèÿ óñêîðèòåëüíîãî êîìïëåêñà â Òàèëàíäå.

Äåëåãàöèþ âñòðå÷àëè âèöå-äèðåêòîð ÎÈßÈ

À. Í. Ñèñàêÿí è çàìåñòèòåëü äèðåêòîðà ËßÐ

Ñ. Í. Äìèòðèåâ. Â õîäå âèçèòà ãîñòè îçíàêîìèëèñü ñ

èñòîðèåé è îñíîâíûìè íàïðàâëåíèÿìè ðàçâèòèÿ

ÎÈßÈ, ñ ïðèêëàäíûìè èññëåäîâàíèÿìè, ïðîâîäèìû-

ìè â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé, ïîñåòèëè óñêî-

ðèòåëüíûé êîìïëåêñ ËßÐ.
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sent at the meeting. An agreement was reached that

UNESCO would sponsor the organization of the confer-

ence dedicated to the 95th anniversary of Academician

N. Bogoliubov. The sides also discussed the ways to

improve the system of scientific education for young

people using the experience of JINR. After the meeting

at the JINR Directorate the guests visited the Bogoli-

ubov Laboratory of Theoretical Physics and the Flerov

Laboratory of Nuclear Reactions.

A state delegation from Thailand visited JINR on

30 June. It was headed by Advisor to the Prime Minister

for International Trade Mrs Srirat Rastapana and Chair-

man of the Federation of Thai Industries Mr P. Phod-

hivorakhun. The delegation included representatives of

scientific centres, commercial structures of the Thai–

Russian Trade Association. The aim of the visit was to

get acquainted with the accelerators of JINR’s FLNR

and discuss prospects of a project to develop an accel-

erator complex in Thailand.

The delegation was received by JINR Vice-Director

A. Sissakian and FLNR Deputy Director S. Dmitriev.

During the visit, the guests got familiar with the history

and main trends of the JINR development, applied re-

search at the Flerov Laboratory of Nuclear Reactions

and had an excursion to the Laboratory accelerator

complex.
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Äóáíà, 30 èþíÿ. Ïðàâèòåëüñòâåííàÿ äåëåãàöèÿ Òàèëàíäà â ÎÈßÈ.
Îçíàêîìëåíèå ñ óñêîðèòåëÿìè Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà

Dubna, 30 June. State delegation from Thailand at JINR.
The members of the delegation are shown through the accelerators of the Flerov Laboratory of Nuclear Reactions



Óêàçîì Ïðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè îò
16 àïðåëÿ 2004 ã. çà äîñòèãíóòûå òðóäîâûå óñïåõè è
ìíîãîëåòíþþ äîáðîñîâåñòíóþ ðàáîòó ãîñóäàð-
ñòâåííûõ íàãðàä Ðîññèéñêîé Ôåäåðàöèè óäîñòîåíû
ñîòðóäíèêè ÎÈßÈ:

• îðäåíà Äðóæáû — Þðèé Êîíñòàíòèíîâè÷
Ïèëèïåíêî — íà÷àëüíèê îòäåëà ËÂÝ;

• ìåäàëè îðäåíà «Çà çàñëóãè ïåðåä Îòå÷åñòâîì»
II ñòåïåíè — Âÿ÷åñëàâ Íèêîëàåâè÷ Ñîêî-
ëîâ — ñëåñàðü ìåõàíîñáîðî÷íûõ ðàáîò ËÂÝ.

�

Çà çàñëóãè â íàó÷íîé äåÿòåëüíîñòè ïðèñâîåíî
ïî÷åòíîå çâàíèå «Çàñëóæåííûé äåÿòåëü íàóêè Ðîñ-
ñèéñêîé Ôåäåðàöèè»:
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By the Order of the President of the Russian Fed-
eration of 16 April 2004 for the achievements in
labour and long-standing conscientious work, state
prizes of the Russian Federation are conferred on the
following JINR staff members:

• the Order of Friendship — Yuri Pilipenko, depart-
ment leader, VBLHE;

• the Order Medal «For the Service for the Home-
land» Second Class — Vyacheslav Sokolov, metal-
worker, mechanical assembling workshop, VBLHE.

�

The honorary title «Honoured Science Worker of
the Russian Federation» for the services in scientific
activities is conferred on the following scientists:

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES

Â. Í. Ñîêîëîâ
V. Sokolov

Þ. Ê. Ïèëèïåíêî
Y. Pilipenko

Â. À. Ìåùåðÿêîâ
V. Meshcheryakov

È. Â. Ïóçûíèí
I. Puzynin



• Âëàäèìèðó Àëåêñååâè÷ó Ìåùåðÿêîâó — äîê-
òîðó ôèçèêî-ìàòåìàòè÷åñêèõ íàóê, ïðîôåññîðó,
ñîâåòíèêó ïðè äèðåêöèè Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè;

• Èãîðþ Âèêòîðîâè÷ó Ïóçûíèíó — äîêòîðó
ôèçèêî-ìàòåìàòè÷åñêèõ íàóê, ïðîôåññîðó, ñî-
âåòíèêó ïî èíôîðìàöèîííûì òåõíîëîãèÿì ïðè
äèðåêöèè Èíñòèòóòà.

Âðó÷åíèå ãîñóäàðñòâåííûõ íàãðàä Ðîññèéñêîé
Ôåäåðàöèè è äèïëîìîâ î ïðèñâîåíèè ïî÷åòíûõ
çâàíèé ñîñòîÿëîñü 1 èþíÿ â àäìèíèñòðàöèè ãóáåð-
íàòîðà Ìîñêîâñêîé îáëàñòè.

52

• Vladimir Meshcheryakov, Doctor of Physics and
Mathematics, Professor, Advisor to the Directorate
of the Bogoliubov Laboratory of Theoretical
Physics;

• Igor Puzynin, Doctor of Physics and Mathematics,
Professor, Advisor on information technology to the
JINR Directorate.

The state prizes of the Russian Federation and
diplomas of the honorary titles were handed to the
holders on 1 June at the administration of the Gover-
nor of the Moscow Region.

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES

Èññëåäîâàòåëüñêàÿ ïðåìèÿ Ãóìáîëüäòà (Humboldt

Research Award) çà 2004 ãîä ïðèñóæäåíà íà÷àëüíèêó ñåêòî-

ðà Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþ-

áîâà ïðîôåññîðó Ðîñòèñëàâó Âëàäèìèðîâè÷ó Äæîëîñó.

Ýòîé ïðåñòèæíîé íàó÷íîé íàãðàäîé ôîíäà Ãóìáîëüäòà

(Ãåðìàíèÿ) îòìå÷åíû âûäàþùèåñÿ íàó÷íûå äîñòèæåíèÿ è

ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü ëàóðåàòà, åãî áîëüøîé âêëàä

â ðàçâèòèå ñîòðóäíè÷åñòâà ñ íàó÷íûìè öåíòðàìè

Ãåðìàíèè.

The Humboldt Research Award 2004 is conferred on Professor Rostislav Jolos, department

leader at the Bogoliubov Laboratory of Theoretical Physics. This prestigious research award of the

Humboldt Foundation (Germany) marks outstanding achievements in science and education of the

laureate, his great contribution to the development of JINR cooperation with research centres of Ger-

many.



Âèçèò äåëåãàöèè ÖÅÐÍ â ÎÈßÈ

16 àïðåëÿ ÎÈßÈ ïîñåòèëè ãåíåðàëüíûé äèðåêòîð
ÖÅÐÍ ïðîôåññîð Ð. Ýìàð, îäèí èç âåäóùèõ ôèçèêîâ-òåîðå-
òèêîâ ÖÅÐÍ ïðîôåññîð Ä. Ýëëèñ è ñîâåòíèê äèðåêöèè
Í. Êóëüáåðã.

Â äèðåêöèè ÎÈßÈ ãîñòåé ïðèíÿëè äèðåêòîð Èíñòèòóòà
àêàäåìèê Â. Ã. Êàäûøåâñêèé, âèöå-äèðåêòîðà ïðîôåññîðà
À. Í. Ñèñàêÿí è Ö. Âûëîâ, ãëàâíûé ó÷åíûé ñåêðåòàðü
Â. Ì. Æàáèöêèé, ãëàâíûé èíæåíåð Ã. Ä. Øèðêîâ, ðóêîâîäè-
òåëè ëàáîðàòîðèé À. Ã. Îëüøåâñêèé, Þ. Ê. Ïîòðåáåíèêîâ,
À. Ä. Êîâàëåíêî, ïîìîùíèê äèðåêòîðà ÎÈßÈ Ï. Í. Áîãîëþ-
áîâ. Ðóêîâîäèòåëè ÎÈßÈ è ëàáîðàòîðèé îçíàêîìèëè ãî-
ñòåé ñ îñíîâíûìè íàïðàâëåíèÿìè äåÿòåëüíîñòè Èíñòèòó-
òà, ñäåëàâ îñîáûé àêöåíò íà ðàçâèòèè ñîòðóäíè÷åñòâà ñ
ÖÅÐÍ, êîòîðîå ïðåäñòàâëÿåò âçàèìíûé èíòåðåñ â ñîâìåñò-
íîé ïîäãîòîâêå ê ýêñïåðèìåíòàì íà LHC.

Ïðîôåññîð Ð. Ýìàð è åãî êîëëåãè ïîñåòèëè Ëàáîðàòî-
ðèþ ÿäåðíûõ ïðîáëåì, Ëàáîðàòîðèþ ÿäåðíûõ ðåàêöèé,
Ëàáîðàòîðèþ ôèçèêè ÷àñòèö, Îïûòíîå ïðîèçâîäñòâî

ÎÈßÈ è òåõíîëîãè÷åñêèå ó÷àñòêè, ãäå çàâåðøàåòñÿ ñîçäà-
íèå ñèñòåì è óçëîâ äëÿ óñòàíîâîê, êîòîðûå áóäóò ðàáîòàòü
íà LHC, îçíàêîìèëèñü ñ óñêîðèòåëüíûì êîìïëåêñîì Ëàáî-
ðàòîðèè âûñîêèõ ýíåðãèé.

Â çàêëþ÷èòåëüíîé áåñåäå, êîòîðàÿ ñîñòîÿëàñü â äè-
ðåêöèè Èíñòèòóòà, ïðîôåññîð Ð. Ýìàð âûñîêî îöåíèë
âêëàä ÎÈßÈ â ïîäãîòîâêó íîâîé íàó÷íîé ïðîãðàììû ÖÅÐÍ
è ïåðñïåêòèâû ñîòðóäíè÷åñòâà äâóõ ìåæäóíàðîäíûõ íàó÷-
íûõ îðãàíèçàöèé.

�

26–28 àïðåëÿ ñîñòîÿëñÿ ðàáî÷èé âèçèò â ÖÅÐÍ äèðåê-
òîðà ÎÈßÈ àêàäåìèêà Â. Ã. Êàäûøåâñêîãî è âèöå-äèðåêòî-
ðà ïðîôåññîðà À. Í. Ñèñàêÿíà. Â ïåðâûé äåíü âèçèòà îíè
áûëè ïðèíÿòû ãåíåðàëüíûì äèðåêòîðîì ÖÅÐÍ ïðîôåññî-
ðîì Ð. Ýìàðîì è çàìåñòèòåëåì ãåíåðàëüíîãî äèðåêòîðà
äîêòîðîì É. Ýíãåëåíîì.

Ñîñòîÿëîñü îáñóæäåíèå øèðîêîãî êðóãà âîïðîñîâ ñî-
òðóäíè÷åñòâà. Áûëî ñîãëàñîâàíî, ÷òî áëèæàéøåå çàñåäà-
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A Delegation from CERN Visits JINR

CERN Director-General Professor R. Aymar, one of CERN’s
leading theoretical physicists Professor D. Ellis and CERN Direc-
torate Advisor N. Koulberg visited JINR on 16 April.

At the JINR Directorate the guests were received by JINR
Director Academician V. Kadyshevsky, JINR Vice-Directors Pro-
fessors A. Sissakian and Ts. Vylov, JINR Chief Scientific Secre-
tary V. Zhabitsky, JINR Chief Engineer G. Shirkov, Laboratories’
Directors A. Olchevski, Yu. Potrebennikov, A. Kovalenko and
JINR Assistant Director P. Bogolyubov. JINR and Laboratories’
leaders acquainted the guests with the main trends of the In-
stitute activities, stressing especially the development of coop-
eration with CERN, which reflects mutual interests in the joint
preparation of experiments at the LHC.

Professor R. Aymar and his colleagues visited the Dzhele-
pov Laboratory of Nuclear Problems, the Flerov Laboratory of

Nuclear Reactions, the Laboratory of Particle Physics, the JINR
Experimental Workshop and other technological sites where
the facilities to be used at the LHC are being assembled. They
also visited the accelerator complex at the Veksler and Baldin
Laboratory of High Energies.

In the final talks at the Institute Directorate, Professor
R. Aymar highly estimated the contribution of JINR to the
preparation of a new CERN scientific programme and
prospects for cooperation of the two international scientific
centres.

�

On 26–28 April, JINR Director Academician V. Kady-
shevsky and JINR Vice-Director Professor A. Sissakian came to
CERN on a working visit. On the first day of their visit they were
received by CERN Director-General Professor R. Aymar and
CERN Deputy Director-General Doctor J. Engelen.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

Äóáíà, 16 àïðåëÿ.
Âèçèò â ÎÈßÈ äåëåãàöèè ÖÅÐÍ

âî ãëàâå ñ ãåíåðàëüíûì
äèðåêòîðîì ÖÅÐÍ Ð. Ýìàðîì.

Í. Êóëüáåðã, Ð. Ýìàð, Ä. Ýëëèñ
(ïåðâûé, âòîðîé, òðåòèé ñïðàâà)

íà âñòðå÷å â äèðåêöèè ÎÈßÈ

Dubna, 16 April.
CERN delegation, headed by CERN

Director-General R. Aymar, visits JINR.
N. Koulberg, R. Aymar and D. Ellis

(first, second and third from right)
at the JINR Directorate



íèå ñîâìåñòíîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó ÎÈßÈ–ÖÅÐÍ
ñîñòîèòñÿ â îêòÿáðå â Æåíåâå. Ïðîôåññîð Ð. Ýìàð îòìåòèë,
÷òî âî âðåìÿ ñâîåãî âèçèòà â ÎÈßÈ â àïðåëå îí áûë âïå÷à-
òëåí âûñîêèì óðîâíåì èññëåäîâàíèé, ïðîâîäèìûõ â Äóá-
íå, îòâåòñòâåííûì îòíîøåíèåì ó÷åíûõ è ñïåöèàëèñòîâ ê
âûïîëíåíèþ îáÿçàòåëüñòâ ïî ïîäãîòîâêå ñîâìåñòíûõ ýêñ-
ïåðèìåíòîâ íà áîëüøîì àäðîííîì êîëëàéäåðå (LHC,
ÖÅÐÍ).

Âî âðåìÿ ñâîåãî ïðåáûâàíèÿ â ÖÅÐÍ Â. Ã. Êàäûøåâñêèé
è À. Í. Ñèñàêÿí âñòðåòèëèñü ñ ïðåçèäåíòîì ñîâåòà ìåæäó-
íàðîäíîãî ïðîåêòà SESAME ïðîôåññîðîì Õ. Øîïïåðîì,
ñîâåòíèêîì ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ Í. Êóëüáåðãîì,
êîîðäèíàòîðîì öåðíîâñêèõ øêîë ïðîôåññîðîì Ý. Ëèëëå-
ñòîëåì è äðóãèìè ó÷åíûìè. Ðóêîâîäèòåëè ÎÈßÈ ïîñåòèëè
ó÷àñòêè, ãäå âåäóòñÿ ðàáîòû ïî ñáîðêå óñòàíîâîê ATLAS,
CMS è ALICE.

À. Í. Ñèñàêÿí â êà÷åñòâå ÷ëåíà ñîâåòà ïðèíÿë ó÷àñòèå
â çàñåäàíèè Îáçîðíîãî ðåñóðñíîãî ñîâåòà ÖÅÐÍ ïî ýêñïå-
ðèìåíòàì íà LHC ïîä ïðåäñåäàòåëüñòâîì É. Ýíãåëåíà. Â
êà÷åñòâå ýêñïåðòîâ â çàñåäàíèè ó÷àñòâîâàëè ïðîôåññîðà
È. À. Ãîëóòâèí (CMS), Í. À. Ðóñàêîâè÷ (ATLAS), À. Ñ. Âîäîïüÿ-
íîâ (ALICE).

28 àïðåëÿ Â. Ã. Êàäûøåâñêèé è À. Í. Ñèñàêÿí áûëè
ïðèíÿòû çàìåñòèòåëåì Ãåíåðàëüíîãî ñåêðåòàðÿ ÎÎÍ — ãå-
íåðàëüíûì äèðåêòîðîì Æåíåâñêîãî îòäåëåíèÿ ÎÎÍ
Ñ. À. Îðäæîíèêèäçå.

�

12 ìàÿ â Ìèíñê ñ äâóõäíåâíûì âèçèòîì ïðèáûëà äåëå-
ãàöèÿ ÎÈßÈ — âèöå-äèðåêòîð Èíñòèòóòà À. Í. Ñèñàêÿí, ïî-
ìîùíèê äèðåêòîðà Â. Â. Êàòðàñåâ, ñîâåòíèêè äèðåêöèè
È. À. Ãîëóòâèí è Í. À. Ðóñàêîâè÷, ÷òîáû ïðèíÿòü ó÷àñòèå â
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A wide range of cooperation issues were discussed. It
was decided that the current meeting of the Joint JINR–CERN
Steering Committee on cooperation would be held in October
in Geneva. Professor R. Aymar mentioned that during his visit
to JINR in April he was greatly impressed by the high level of
research in Dubna and the trustworthy attitude of scientists
and specialists to the execution of their responsibilities in the
coming joint experiments at the LHC (CERN).

During their visit to CERN, V. Kadyshevsky and A. Sissakian
met with the President of the Council of the international pro-
ject SESAME Professor H. Schopper, Advisor to the CERN Direc-
tor-General N. Koulberg, coordinator of CERN schools Profes-
sor E. Lillest -ol and other scientists. JINR leaders visited the sites
where the assembling of the ATLAS, CMS and ALICE facilities is
conducted.

As a member of the CERN Review Resource Board, A. Sis-
sakian took part in its meeting on LHC experiments, which was
chaired by J. Engelen. Professors I. Golutvin (CMS), N. Russa-
kovich (ATLAS) and A. Vodopianov (ALICE) participated in the
meeting as experts.

On 28 April, V. Kadyshevsky and A. Sissakian were re-
ceived by Deputy General Secretary of the UN, General Direc-
tor of the Geneva UN office S. Ordzhonikidze.

�

A delegation from JINR visited Minsk on 12–14 May,
including JINR Vice-Director A. Sissakain, Assistant Director
V. Katrasev, Directorate Advisors I. Golutvin and N. Russa-
kovich.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

ÖÅÐÍ, Æåíåâà.
Ðóêîâîäèòåëè ÎÈßÈ
íà ó÷àñòêå ñáîðêè
äèïîëüíîãî ìàãíèòà
óñòàíîâêè ALICE
â ïîäçåìíîé øàõòå
óñêîðèòåëÿ LHC

CERN, Geneva.
JINR leaders at the site
of the dipole magnet (ALICE)
assembling in the
underground mine for the LHC



ñîâåùàíèè ñîâìåñòíîé ýêñïåðòíîé êîìèññèè ïî ïðîåêòàì
ÎÈßÈ – Ðåñïóáëèêà Áåëîðóññèÿ.

Ïðåäñòàâèòåëåé ÎÈßÈ ïðèíÿë ïðåäñåäàòåëü Ãîñóäàð-
ñòâåííîãî êîìèòåòà ïî íàóêå è òåõíîëîãèÿì ÷ëåí-êîððå-
ñïîíäåíò ÍÀÍ ÐÁ Þ. Ì. Ïëåñêà÷åâñêèé. Ñîñòîÿëèñü âñòðå-
÷è ñ ïîëíîìî÷íûì ïðåäñòàâèòåëåì ïðàâèòåëüñòâà ÐÁ â
ÎÈßÈ ïåðâûì çàìåñòèòåëåì ïðåäñåäàòåëÿ ÃÊÍÒ Â. È. Íå-
äèëüêî, ïðåäñåäàòåëåì Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ
Â. Ñ. ×ìåëåì, ïåðâûì ïðîðåêòîðîì Áåëîðóññêîãî ãîñóäàð-
ñòâåííîãî óíèâåðñèòåòà Ñ. Ê. Ðàõìàíîâûì, âèöå-ïðåçè-
äåíòîì ÍÀÍ ÐÁ àêàäåìèêîì À. È. Ëåñíèêîâè÷åì, àêàäåìè-
êîì-ñåêðåòàðåì ÎÔÍ ÍÀÍ Í. Ñ. Êàçàêîì, ÷ëåíîì Ó÷åíîãî
ñîâåòà ÎÈßÈ Í. Ì. Øóìåéêî, äèðåêòîðàìè ñîòðóäíè÷àþ-
ùèõ ñ ÎÈßÈ èíñòèòóòîâ Áåëîðóññèè è äðóãèìè ó÷åíûìè.

Ñîâåùàíèå ñîâìåñòíîé ýêñïåðòíîé êîìèññèè ïî ïðî-
åêòàì ÎÈßÈ – Ðåñïóáëèêà Áåëîðóññèÿ ïðîõîäèëî ïîä ñî-
ïðåäñåäàòåëüñòâîì àêàäåìèêà À. È. Ëåñíèêîâè÷à è ïðî-
ôåññîðà À. Í. Ñèñàêÿíà. Ñî ñòîðîíû Áåëîðóññèè â ñîâåùà-
íèè òàêæå ó÷àñòâîâàëè Í. Ñ. Êàçàê è Í. Ì. Øóìåéêî.

Ýòè ðàáî÷èå ñîâåùàíèÿ ïðîõîäÿò åæåãîäíî ñ öåëüþ
ðàñïðåäåëåíèÿ ÷àñòè ñðåäñòâ äîëåâîãî âçíîñà Áåëîðóññèè
â ÎÈßÈ äëÿ ôèíàíñèðîâàíèÿ ñîâìåñòíûõ ïðîåêòîâ. Â ýòîì
ãîäó íà êîíêóðñ áûëî ïðåäñòàâëåíî 28 íàó÷íî-òåõíè÷å-
ñêèõ ïðîåêòîâ îò 10 îðãàíèçàöèé Áåëîðóññèè, ñîòðóäíè÷à-
þùèõ ñ ëàáîðàòîðèÿìè ÎÈßÈ.

Ðàññìîòðåâ è îáñóäèâ âñå ïðåäëîæåíèÿ, êîìèññèÿ
ïðèíÿëà ðåøåíèå îäîáðèòü 26 èç ïðåäñòàâëåííûõ ïðîåê-
òîâ è ðàñïðåäåëèòü ñóììó ïîääåðæêè ïî îðãàíèçàöèÿì Áå-
ëîðóññèè è ëàáîðàòîðèÿì ÎÈßÈ â ïðåäåëàõ âûäåëåííûõ
ñðåäñòâ. Â õîäå ñîâåùàíèÿ áûëî òàêæå îòìå÷åíî, ÷òî ê ïðè-
îðèòåòíûì íàïðàâëåíèÿì äàëüíåéøåãî ñîòðóäíè÷åñòâà
ñëåäóåò îòíåñòè ñîâìåñòíûå èííîâàöèîííûå ïðîåêòû è
ïðîãðàììû â îáëàñòè îáðàçîâàíèÿ è ïîäãîòîâêè íàó÷íûõ
êàäðîâ.

�

9 èþíÿ â Äóáíå ïðîøëî ñîâìåñòíîå çàñåäàíèå Êîîð-
äèíàöèîííîãî íàó÷íîãî ñîâåòà ÐÍÖ «Êóð÷àòîâñêèé èíñòè-
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Chairman of the State Committee on science and technol-
ogy, Corresponding Member of NAS RB Yu. Pleskachevsky re-
ceived the guests. The sides discussed a wide range of coop-
eration issues. Meetings were held with the Plenipotentiary of
the RB Government to JINR, First Deputy Chairman of the State
Committee on science and technology V. Nedilko, Head of the
JINR Finance Committee V. Chmel, First Prorector of the Be-
larussian State University S. Rakhmanov, Vice-President of NAS
RB Academician A. Lesnikovich, Academician-Secretary of DPh
NAS N. Kazak, member of the JINR Scientific Council
N. Shumeiko, and other scientists and science organizers of
Belarus.

A meeting of the joint board of experts on the choice of
JINR–Belarus cooperation programmes was held. It was
co-chaired by Academician A. Lesnikovich and Professor

A. Sissakian. Belarus was represented at the meeting by
N. Kazak and N. Shumeiko.

Such meetings are held annually to distribute a part of the
Belarus fee to JINR to finance joint projects. This year 28 scien-
tific projects were regarded from 10 Belarussian centres which
cooperate with JINR Laboratories.

Having regarded and discussed all proposals, the board
took a decision to approve 26 of them and distribute the mon-
etary support among the centres of Belarus and JINR Labora-
tories within the limits of the given amount. It was also pointed
out at the meeting that the priority trends of further cooperation
were the joint innovative projects and programmes in educa-
tion and scientific staff training.
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Ìèíñê, 13 ìàÿ. Ó÷àñòíèêè
ñîâåùàíèÿ ñîâìåñòíîé

ýêñïåðòíîé êîìèññèè ïî
ïðîåêòàì ÎÈßÈ – Ðåñïóáëèêà

Áåëîðóññèÿ (ñëåâà íàïðàâî):
Í. Ñ. Êàçàê, Â. Â. Êàòðàñåâ,

È. À. Ãîëóòâèí,
À. È. Ëåñíèêîâè÷, À. Í. Ñèñàêÿí,
Í. Ì. Øóìåéêî, Í. À. Ðóñàêîâè÷

Minsk, 13 May. Participants of the
meeting of the joint expert board on
JINR–Belarus projects (from left to

right): N. Kazak, V. Katrasev,
I. Golutvin, A. Lesnikovich,
A. Sissakian, N. Shumeiko,

N. Russakovich



òóò» – ÎÈßÈ, ïîñâÿùåííîå îáñóæäåíèþ âîïðîñîâ ðàçâèòèÿ
ñîòðóäíè÷åñòâà ìåæäó äâóìÿ íàó÷íûìè öåíòðàìè.

Îò ÎÈßÈ â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå Â. Ã. Êà-
äûøåâñêèé, Ö. Âûëîâ, ñîïðåäñåäàòåëü êîîðäèíàöèîííîãî
ñîâåòà Ã. Ä. Øèðêîâ, Â. Ì. Æàáèöêèé, Â. È. Ôóðìàí,
À. Â. Áåëóøêèí, Ì. Ã. Èòêèñ, Â. Â. Âîðîíîâ, Â. Í. Øâåöîâ,
Â. Á. Áðóäàíèí; îò ÐÍÖ ÊÈ — ñîïðåäñåäàòåëü êîîðäèíàöè-
îííîãî ñîâåòà Â. Þ. Áàðàíîâ, Í. Â. Çíàìåíñêèé, À. À. Îãëî-
áëèí, Â. Ï. Ìàðòåìüÿíîâ, Þ. Â. Ãàëîíîâ, Ï. À. Àëåêñååâ,
Þ. Ë. Øèòèêîâ.

Îòêðûâàÿ çàñåäàíèå, äèðåêòîð ÎÈßÈ àêàäåìèê
Â. Ã. Êàäûøåâñêèé îáðàòèëñÿ ñ ïðèâåòñòâèåì ê ó÷àñòíèêàì
ñîâåùàíèÿ è ðàññêàçàë î ñâîåé âñòðå÷å ñ ïðåçèäåíòîì
ÐÍÖ ÊÈ Å. Ï. Âåëèõîâûì, â õîäå êîòîðîé áûëè ïîäòâåðæäå-
íû ïåðâîî÷åðåäíûå ïðèîðèòåòû â ñîòðóäíè÷åñòâå — ïðî-
åêò ÈÐÅÍ è èññëåäîâàíèÿ ïî ôèçèêå êîíäåíñèðîâàííîãî
ñîñòîÿíèÿ âåùåñòâà.

Ã. Ä. Øèðêîâ ïðîèíôîðìèðîâàë ñîáðàâøèõñÿ î âñòðå-
÷àõ ïðåäñòàâèòåëåé äâóõ öåíòðîâ â îêòÿáðå 2003 ã. è âèçè-
òå Å. Ï. Âåëèõîâà â ÎÈßÈ â ÿíâàðå 2004 ã.

Â õîäå çàñåäàíèÿ åãî ó÷àñòíèêè ïðåäñòàâèëè îñíîâ-
íûå íàïðàâëåíèÿ äåÿòåëüíîñòè ïîäðàçäåëåíèé ÐÍÖ ÊÈ è
ÎÈßÈ, âêëþ÷àÿ íîâûå òåìû ñîòðóäíè÷åñòâà. Ãëàâíîå âíè-
ìàíèå áûëî óäåëåíî ïðîåêòó ÈÐÅÍ, â êîòîðîì çàèíòåðåñî-
âàíû îáà íàó÷íûõ öåíòðà. Êðîìå òîãî, ñîñòîÿëîñü îáñó-
æäåíèå òàêèõ íàïðàâëåíèé ñîâìåñòíîé äåÿòåëüíîñòè, êàê:

íàðàáîòêà èçîòîïîâ äëÿ ôóíäàìåíòàëüíûõ èññëåäîâàíèé,
ïðîìûøëåííîñòè, ìåäèöèíû; ôèçèêà êîíäåíñèðîâàííûõ
ñðåä; èññëåäîâàíèÿ ýêçîòè÷åñêèõ ëåãêèõ ÿäåð; êëàñòåðíàÿ
ðàäèîàêòèâíîñòü; ÿäðî-ÿäåðíûå âçàèìîäåéñòâèÿ íà ìà-
ëûõ ðàññòîÿíèÿõ; äâîéíîé áåòà-ðàñïàä; ôèçèêà ðåäêèõ
ïðîöåññîâ; èññëåäîâàíèÿ ôóíäàìåíòàëüíûõ ñâîéñòâ íåé-
òðîíà; íåéòðèííàÿ ôèçèêà.

Ðåçóëüòàòîì ðàáîòû ñîâåòà äîëæåí ñòàòü äîãîâîð î íà-
ó÷íîì ñîòðóäíè÷åñòâå ìåæäó äâóìÿ öåíòðàìè è ïîäãîòîâêà
ñîâìåñòíûõ ïðîãðàìì íàó÷íûõ èññëåäîâàíèé.
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25 èþíÿ â Âàðøàâå ñîñòîÿëîñü ñîâåùàíèå Êîìèññèè
ïî ñîòðóäíè÷åñòâó ìåæäó íàó÷íûìè öåíòðàìè Ïîëüøè è
ÎÈßÈ. Ñîïðåäñåäàòåëÿìè ñîâåùàíèÿ áûëè ïîëíîìî÷íûé
ïðåäñòàâèòåëü ïðàâèòåëüñòâà Ïîëüøè ïðîôåññîð
À. Õðûíêåâè÷ è âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñè-
ñàêÿí.

Êîìèññèÿ ðàññìîòðåëà ïðîãðàììû ïî ñîòðóäíè÷åñòâó
íà 2004 ã., ïðåäëîæåíèÿ íà 2005 ã. è ïðèíÿëà ñîîòâåòñòâó-
þùèå ðåêîìåíäàöèè. Îò ÎÈßÈ â ñîâåùàíèè ó÷àñòâîâàëè
ïðîôåññîðà Ì. Ã. Èòêèñ è À. Â. Áåëóøêèí, Â. Â. Êàòðàñåâ,
Â. Õìåëüîâñêè. Ñî ñòîðîíû Ïîëüøè ó÷àñòâîâàëè Ð. Ñîñíîâ-
ñêè, Â. Íàâðîöèê, À. Áóäçàíîâñêè, Ì. Áóäçèíñêè, À. Ñîëòàí,
É. Àíäæååâñêè, Á. Ëîïàöêà, Ý. Ñóìèíüñêà.
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On 9 June, a joint meeting of the RSC «Kurchatov Insti-
tute» – JINR Coordinating Scientific Council was held. Its aim
was to discuss the development of cooperation between the
two scientific centres.

JINR was represented by V. Kadyshevsky, Ts. Vylov,
co-chairman of the Council G. Shirkov, V. Zhabitsky, V. Furman,
A. Belushkin, M. Itkis, V. Voronov, V. Shvetsov, V. Brudanin; the
RSC KI, by co-chairman of the Council V. Baranov, N. Znamen-
sky, A. Ogloblin, V. Martemianov, Yu. Galonov, P. Alekseev,
Yu. Shitikov.

JINR Director Academician V. Kadyshevsky opened the
meeting with greeting words to the participants and spoke
about his meeting with RSC KI President Academician E. Ve-
likhov, when they confirmed first-priority tasks in the coopera-
tion — the IREN project and research in condensed matter
physics.

G. Shirkov informed the participants about the meetings
of the representatives of the two centres in October 2003 and
the visit of E. Velikhov to JINR in January 2004.

At the meeting, the participants spoke about the main
trends of activities in various divisions of RSC KI and JINR, in-
cluding new themes of cooperation. The IREN project was the
main topic of discussion as both centres are interested in its
progress. In addition, the following aspects of the joint activities
were considered: production of isotopes for fundamental re-

search, industry and medicine; condensed matter physics;
studies of exotic light nuclei; cluster radioactivity; nucleus–nu-
cleus interactions at short distances; double beta decay; rare
process physics; research in fundamental properties of neu-
trons; neutrino physics.

The Council is expected to result in an agreement on the
scientific cooperation between the two centres.

�

A meeting of the Board on Cooperation of JINR with scien-
tific centres of Poland was held on 25 June in Warsaw.
Co-chairmen of the meeting were Plenipotentiary of the Gov-
ernment of Poland to JINR Professor A. Hrynkiewicz and JINR
Vice-Director Professor A. Sissakian.

The Board discussed the cooperation programmes for
2004, suggestions for 2005 and adopted recommendations.
JINR was represented at the meeting by Professors M. Itkis and
A. Belushkin, V. Katrasev, W. Hmeliowski. From the Polish side
the participants were R. Sosnowski, W. Nawrocik, A. Budza-
nowski, M. Budzinski, A. Soltan, J. Andrzejewski, B. Lopacka,
E. Suminska.
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14 àïðåëÿ â Ëàáîðàòîðèè ôèçèêè ÷àñòèö ïðîøåë íà-
ó÷íûé ñåìèíàð ïàìÿòè Èãîðÿ Íèêîëàåâè÷à Èâàíîâà

(14.04.1938 – 01.03.2003).
Èãîðü Íèêîëàåâè÷ ïðèåõàë â Äóáíó ïîñëå îêîí÷à-

íèÿ Âîðîíåæñêîãî óíèâåðñèòåòà â 1959 ã. Ñ 1961 ã. ðàáî-
òàë â ãðóïïå, ãäå ðàçðàáàòûâàëèñü òåîðåòè÷åñêèå îñíî-
âû íîâîãî êîëëåêòèâíîãî ìåòîäà óñêîðåíèÿ, ïðåäëîæåí-
íîãî àêàäåìèêîì Â. È. Âåêñëåðîì. È. Í. Èâàíîâ
ïîëó÷èë ðÿä âàæíûõ òåîðåòè÷åñêèõ ðåçóëüòàòîâ ïî
óñòîé÷èâîñòè è ôîêóñèðîâêå ýëåêòðîííîãî êîëüöà, ïî
ðåëÿòèâèñòñêèì ýôôåêòàì â ýêðàíèðîâàííûõ ñèëüíî-
òî÷íûõ ïó÷êàõ.

È. Í. Èâàíîâ ìíîãî ñèë è âðåìåíè îòäàâàë âîñïèòà-
íèþ íàó÷íîé ìîëîäåæè. Îí ÷èòàë ëåêöèè ïî óñêîðè-
òåëüíîé òåìàòèêå ñòóäåíòàì, áûë èíèöèàòîðîì è îðãà-
íèçàòîðîì ïðîâåäåíèÿ ñåìèíàðîâ è øêîë ìîëîäûõ ó÷å-
íûõ. Ïîä åãî ðóêîâîäñòâîì èç ìîëîäûõ ó÷åíûõ
âûðàñòàëè êâàëèôèöèðîâàííûå ñïåöèàëèñòû.

«Èãîðü Íèêîëàåâè÷ áûë î÷åíü ïðåäàí ñâîåìó
äåëó, — ñêàçàë â ñâîåì âûñòóïëåíèè íà ñåìèíàðå âè-
öå-äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí. — Òàêèõ
ëþäåé òðóäíî ïðåäñòàâèòü â ñîñòîÿíèè áîëåçíè, áåçäåé-
ñòâóþùèìè». Íàó÷íûå èññëåäîâàíèÿ, êîòîðûå âîçãëà-
âëÿë È. Í. Èâàíîâ, ñåé÷àñ âåäóòñÿ ïîä ðóêîâîäñòâîì
Â. Ì. Æàáèöêîãî, è, êàê áûëî îòìå÷åíî, «ýòî ëó÷øèé
ïàìÿòíèê äëÿ ó÷åíîãî — êîãäà åãî äåëî íå óãàñàåò».

Î ðàáîòàõ È. Í. Èâàíîâà â îáëàñòè êîëëåêòèâíûõ
ìåòîäîâ óñêîðåíèÿ ïîä ðóêîâîäñòâîì Â. È. Âåêñëåðà
ðàññêàçàë íà ñåìèíàðå À. Á. Êóçíåöîâ. Ëè÷íûìè âîñïî-
ìèíàíèÿìè îá ó÷åíîì ïîäåëèëñÿ Â. È. Ôóðìàí. Â íàó÷-
íîé ÷àñòè ñåìèíàðà ïðîçâó÷àëè äîêëàäû, ïîñâÿùåííûå
ñîâðåìåííûì ïðîáëåìàì ôèçèêè ïó÷êîâ çàðÿæåííûõ
÷àñòèö è óñêîðèòåëüíîé òåõíèêè, à òàêæå ðàçëè÷íûì
ïðèìåíåíèÿì óñêîðèòåëåé.
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A scientific seminar in memory of Igor N. Ivanov

(14.04.1938 – 01.03.2003) was held on 14 April at the Lab-
oratory of Particle Physics.

I. Ivanov came to Dubna in 1959 after having graduat-
ed from Voronezh University. Since 1961 he worked in the
group where theoretical foundations for a new collective
method of acceleration were worked out under the leader-
ship of Academician V. Veksler. I. Ivanov obtained impor-
tant theoretical results on the stability and focusing of the
electron ring and on relativistic effects in high-current
screened beams.

I. Ivanov dedicated much time and effort to the training
of young scientists. He read lectures to students on accelera-
tor topics, initiated and organized seminars and schools for
young scientists, of which many became qualified special-
ists under his guidance.

“Igor Nikolaevich was very devoted to his cause,”
JINR Vice-Director Professor A. Sissakian said in his
speech at the seminar. “It is difficult to imagine such people
in the condition of illness and inactivity.” Scientific research
that was headed by I. Ivanov is conducted now under the
leadership of V. Zhabitsky. As was noted at the seminar,
«the best monument to a scientist is that his work is not fad-
ing away».

A. Kuznetsov spoke at the seminar about I. Ivanov’s
work in the field of collective methods of acceleration under
the guidance of V. Veksler. V. Furman shared with the audi-
ence his own reminiscences about the scientist. The scientif-
ic part of the seminar included reports on modern problems
in physics of charged-particle beams and in accelerator
technology along with various aspects of application of ac-
celerators.

ÑÅÌÈÍÀÐÛ
SEMINARS

Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö, 14 àïðåëÿ. Íàó÷íûé ñåìèíàð ïàìÿòè È. Í. Èâàíîâà

Laboratory of Particle Physics, 14 April. Scientific seminar in memory of I. Ivanov



Ìàðêîâñêèå ÷òåíèÿ — ìåæäóíàðîäíûé ñåìèíàð,

ïîñâÿùåííûé ïàìÿòè àêàäåìèêà Ìîèñåÿ Àëåêñàí-

äðîâè÷à Ìàðêîâà, âûäàþùåãîñÿ ðîññèéñêîãî ó÷åíîãî,
êðóïíîãî ôèçèêà-òåîðåòèêà è îðãàíèçàòîðà îòå÷åñòâåí-
íîé íàóêè, âíåñøåãî ïèîíåðñêèé âêëàä â ðàçâèòèå íåé-
òðèííûõ èññëåäîâàíèé, èçó÷åíèå ôóíäàìåíòàëüíûõ
ïðîáëåì ôèçèêè ýëåìåíòàðíûõ ÷àñòèö è êâàíòîâîé ãðà-
âèòàöèè, íà ñòûêå ôèçèêè ÷àñòèö è êîñìîëîãèè, àêàäå-
ìèêà-ñåêðåòàðÿ Îòäåëåíèÿ ÿäåðíîé ôèçèêè Àêàäåìèè
íàóê ÑÑÑÐ (1967–1988), ñûãðàâøåãî âàæíóþ ðîëü â ðàç-
âèòèè îòå÷åñòâåííîé ÿäåðíîé ôèçèêè, ôèçèêè êîñìè÷å-
ñêèõ ëó÷åé è íåéòðèííîé àñòðîôèçèêè.

Ñåìèíàð åæåãîäíî îðãàíèçóåòñÿ Èíñòèòóòîì
ÿäåðíûõ èññëåäîâàíèé, Ôèçè÷åñêèì èíñòèòóòîì
èì. Ï. Í. Ëåáåäåâà Ðîññèéñêîé àêàäåìèè íàóê è Îáú-
åäèíåííûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé.

Ïåðâûå Ìàðêîâñêèå ÷òåíèÿ áûëè ïðèóðî÷åíû ê
95-ëåòèþ ñî äíÿ ðîæäåíèÿ àêàäåìèêà Ì. À. Ìàðêîâà
(12–13 ìàÿ 2003 ã.). Âòîðûå Ìàðêîâñêèå ÷òåíèÿ
(12–13 ìàÿ 2004 ã.) îòêðûëèñü â Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà è çàâåðøèëèñü â Èí-
ñòèòóòå ÿäåðíûõ èññëåäîâàíèé ÐÀÍ â Ìîñêâå. Äîêëà-
äû, ïðåäñòàâëåííûå ó÷åíûìè ÎÈßÈ è ÈßÈ, áûëè ïî-
ñâÿùåíû îáøèðíîìó è ðàçíîîáðàçíîìó íàó÷íîìó
íàñëåäèþ Ì. À. Ìàðêîâà.
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The Markov Readings are an international seminar

held in commemoration of Academician Moisei A. Mar-

kov, an outstanding scientist of Russia, a great theoretical
physicist and an organizer of science who made a pioneer
contribution to the development of neutrino investigations,
studies of fundamental problems of elementary particle
physics and quantum gravitation on the boundary of particle
physics and cosmology, Academician-Secretary of the Nu-
clear Physics Department of the Academy of Sciences of the
USSR (1967–1988) who played a great role in the progress
of the country’s nuclear physics, cosmic-ray physics, and
neutrino astrophysics.

It is annually organized by the Institute for Nuclear Re-
search and the Lebedev Physical Institute of the Russian
Academy of Sciences in cooperation with the Joint Institute
for Nuclear Research.

The First Markov Readings were organized to celebrate
the 95th anniversary of Academician M. A. Markov (12–
13 May 2003). The Second Markov Readings (12–13 May
2004) started at JINR’s Bogoliubov Laboratory of Theoreti-
cal Physics and finished at the Institute for Nuclear Re-
search of RAS, Moscow. The reports presented by the scien-
tists of JINR and INR were devoted to Markov’s versatile
scientific heritage.

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 12 ìàÿ.
Îòêðûòèå ìåæäóíàðîäíîãî ñåìèíàðà, ïîñâÿùåííîãî ïàìÿòè àêàäåìèêà Ì. À. Ìàðêîâà

Bogoliubov Laboratory of Theoretical Physics, 12 May.
The opening of the international seminar dedicated to the memory of Academician M. Markov
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Â ïðîãðàììó Ìàðêîâñêèõ ÷òåíèé âêëþ÷àþòñÿ âû-
ñòóïëåíèÿ ëàóðåàòîâ åæåãîäíîé ïðåìèè èì. Ì. À. Ìàð-
êîâà, ó÷ðåæäåííîé Èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé
ÐÀÍ, ïðèñóæäàåìîé çà âûäàþùèéñÿ âêëàä â ôèçèêó
ýëåìåíòàðíûõ ÷àñòèö è ôóíäàìåíòàëüíóþ ÿäåðíóþ ôè-
çèêó, ôèçèêó êîñìè÷åñêèõ ëó÷åé è íåéòðèííóþ àñòðî-
ôèçèêó, êâàíòîâóþ ãðàâèòàöèþ è èññëåäîâàíèå âçàèìî-
ñâÿçåé ôèçèêè ÷àñòèö è êîñìîëîãèè. Â 2004 ã. ïðåìèÿ
èì. Ì. À. Ìàðêîâà ïðèñóæäåíà çà âûäàþùèåñÿ äîñòè-
æåíèÿ â èçó÷åíèè ôóíäàìåíòàëüíûõ ñâîéñòâ íåéòðèíî
äâóì ó÷åíûì: àêàäåìèêó Â. Ì. Ëîáàøåâó (ÈßÈ) è ïðî-
ôåññîðó Ý. Îòòåíó (Ãåðìàíèÿ).

Òðóäû Ìàðêîâñêèõ ÷òåíèé åæåãîäíî ïóáëèêóþòñÿ
è ðàçìåùàþòñÿ íà èíòåðíåò-ñàéòå ÈßÈ ÐÀÍ:
http://www.inr.ac.ru.
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Òðàäèöèîííûé äâóõäíåâíûé ñåìèíàð ïî êîìïüþ-

òåðíîé àëãåáðå ñîñòîÿëñÿ â Äóáíå 25–26 ìàÿ. Â ýòîì
ãîäó îí áûë ïîñâÿùåí ïàìÿòè èçâåñòíîãî ôèçèêà è îðãà-
íèçàòîðà íàóêè Ì. Ã. Ìåùåðÿêîâà, ïåðâîãî äèðåêòîðà
ËÂÒÀ (íûíå ËÈÒ). Ì. Ã. Ìåùåðÿêîâ àêòèâíî ïîääåð-
æèâàë ñòàíîâëåíèå íîâîãî íàó÷íîãî íàïðàâëåíèÿ —
êîìïüþòåðíîé àëãåáðû â ÎÈßÈ.

Ýòîò ñåìèíàð — âîñüìîé èç ñåðèè ñîâìåñòíî ïðî-
âîäèìûõ ÎÈßÈ, ôàêóëüòåòîì ÂÌÊ ÌÃÓ è ÍÈÈßÔ
ÌÃÓ ñåìèíàðîâ, çàäóìàííûõ ñ öåëüþ ïðåäñòàâèòü àê-
òóàëüíûå ðàçðàáîòêè è îáåñïå÷èòü ñòèìóëèðóþùóþ
ñðåäó äëÿ íàó÷íûõ äèñêóññèé î íîâûõ íàïðàâëåíèÿõ
ðàçâèòèÿ êîìïüþòåðíîé àëãåáðû. Ó÷àñòíèêè ñåìèíàðà
èç Ìîñêâû, Ñàíêò-Ïåòåðáóðãà è Äóáíû ïðåäñòàâèëè 20
äîêëàäîâ. Îñíîâíûå òåìû — àëãîðèòìû è ñèñòåìû êîì-
ïüþòåðíîé àëãåáðû è èõ ïðèëîæåíèÿ â ìàòåìàòèêå è
ôèçèêå.

Â. Ï. Ãåðäò
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The programme includes the reports of the winners of
the Markov prize, which is introduced by the Institute for
Nuclear Research, RAS, and awarded every year for an out-
standing contribution to elementary particle physics, funda-
mental nuclear physics, cosmic-ray physics, neutrino astro-
physics, and studies in the field of interaction of particle
physics and cosmology. Markov prize for 2004 went to Aca-
demician V. Lobashov and Professor Ernst-Wilhelm Otten
(Germany) for outstanding achievements in investigation of
the neutrino fundamental properties.

The proceedings of the Markov Readings are annually
published and are available at the INR Internet site:
http://www.inr.ac.ru.

�

A traditional two-day Workshop on Computer Algebra

was held in Dubna on 25–26 May 2004. The workshop was

dedicated to the memory of the outstanding physicist and or-
ganizer of science M. G. Meshcheryakov. He was the first
director of LCTA (LIT presently) and strongly supported the
development of new scientific trends, such as computer al-
gebra, at JINR.

It is the eighth of the joint seminars on computer alge-
bra conducted by JINR, the MSU Faculty of Computing
Mathematics and Cybernetics and SRINP MSU. The work-
shops were organized with the purpose of presenting topics
of current interest and providing a simulating environment
for scientific discussions on new trends in computer alge-
bra. The workshop participants from Moscow, St. Peters-
burg and Dubna delivered 20 reports. The main topics of the
workshop covered algorithms in computer algebra, comput-
er algebra systems and their applications in mathematics
and physics.

V. P. Gerdt

ÑÅÌÈÍÀÐÛ
SEMINARS

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà.
Ñåìèíàð, ïîñâÿùåííûé
80-ëåòèþ Ï. Ñ. Èñàåâà
(â öåíòðå)

Bogoliubov Laboratory of
Theoretical Physics.
Seminar dedicated to the 80th
anniversary of P. Isaev (centre)



Ñ 30 ìàÿ ïî 3 èþíÿ â Àðìåíèè ïðîøëè III Ñèñàêÿ-

íîâñêèå ÷òåíèÿ, îðãàíèçîâàííûå Îòäåëåíèåì áèîëî-
ãè÷åñêèõ íàóê ÐÀÍ, Èíñòèòóòîì áèîõèìèè
èì. À. Í. Áàõà ÐÀÍ, ÃÍÖ ÐÔ — Èíñòèòóòîì ìåäèêî-
áèîëîãè÷åñêèõ ïðîáëåì ÐÀÍ, Îáúåäèíåííûì èíñòèòó-
òîì ÿäåðíûõ èññëåäîâàíèé, Åðåâàíñêèì ãîñóäàð-
ñòâåííûì óíèâåðñèòåòîì, Èíñòèòóòîì áèîõèìèè
èì. Ã. Õ. Áóíàòÿíà ÍÀÍ Ðåñïóáëèêè Àðìåíèè è ïîä-
äåðæàííûå Âåíåöèàíñêèì îôèñîì ÞÍÅÑÊÎ (UVO-
ROSTE). Â ðàáîòå ÷òåíèé ïðèíÿëî ó÷àñòèå áîëåå 40 ÷å-
ëîâåê. Áûëî ïðåäñòàâëåíî 20 ïëåíàðíûõ äîêëàäîâ ïî
ðàçëè÷íûì íàïðàâëåíèÿì, ñâÿçàííûì ñ íàó÷íûì íàñëå-
äèåì àêàäåìèêà Í. Ì. Ñèñàêÿíà: áèîëîãè÷åñêîé õèìèè,
ðàäèîáèîëîãèè è ôîòîáèîëîãèè, êîñìè÷åñêîé áèîëîãèè
è ìåäèöèíå.

Ðîññèéñêóþ äåëåãàöèþ âîçãëàâëÿëè àêàäåìèê-ñå-
êðåòàðü ÐÀÍ äèðåêòîð ÈÌÁÏ À. È. Ãðèãîðüåâ è äèðåê-
òîð ÈÁÕ ïðîôåññîð Â. Î. Ïîïîâ. ÎÈßÈ áûë ïðåäñòà-
âëåí âèöå-äèðåêòîðîì À. Í. Ñèñàêÿíîì, àêàäåìèêîì
ÐÀÍ Ì. À. Îñòðîâñêèì, ïðîôåññîðîì Å. À. Êðàñàâè-
íûì è äð. Îò Àðìåíèè â ÷òåíèÿõ ó÷àñòâîâàëè äèðåêòîð
Èíñòèòóòà áèîõèìèè àêàäåìèê ÍÀÍ ÐÀ À. À. Ãàëîÿí,
äèðåêòîð Èíñòèòóòà ìîëåêóëÿðíîé áèîëîãèè àêàäåìèê
ÍÀÍ ÐÀ Ê. Ã. Êàðàãåçÿí, ïðåäñåäàòåëü Âûñøåé àòòåñòà-

öèîííîé êîìèññèè Ðåñïóáëèêè Àðìåíèè ïðîôåññîð
À. À. Òð÷óíÿí, âåäóùèå ó÷åíûå Åðåâàíñêîãî ãîñóäàð-
ñòâåííîãî óíèâåðñèòåòà.

Ðóêîâîäèòåëè ðîññèéñêîé äåëåãàöèè è äåëåãàöèè
ÎÈßÈ áûëè ïðèíÿòû ñïèêåðîì ïàðëàìåíòà Àðìåíèè
À. Áàãäàñàðÿíîì. Ó÷àñòíèêè ÷òåíèé ïîñåòèëè äîì-ìó-
çåé Í. Ì. Ñèñàêÿíà â ã. Àøòàðàêå è âîçëîæèëè öâåòû ê
åãî ïàìÿòíèêó.

Ã. Í. Òèìîøåíêî

�

Ñ 31 ìàÿ ïî 12 èþíÿ â Èñïàíèè â ìåñòå÷êå Ñàí-Ôå-
ëþ ïðîõîäèëà òðàäèöèîííàÿ Åâðîïåéñêàÿ øêîëà ïî

ôèçèêå âûñîêèõ ýíåðãèé, îðãàíèçîâàííàÿ ÖÅÐÍ,
ÎÈßÈ è Àâòîíîìíûì óíèâåðñèòåòîì Áàðñåëîíû. Òðà-
äèöèè ïðîâåäåíèÿ ñîâìåñòíûõ øêîë ìîëîäûõ ó÷åíûõ
óæå 34 ãîäà. Ïåðâàÿ òàêàÿ øêîëà ïðîõîäèëà â 1970 ã. â
Ëîìà-Êîëè (Ôèíëÿíäèÿ).

Îò ÎÈßÈ â øêîëå ó÷àñòâîâàëà áîëüøàÿ ãðóïïà ñòó-
äåíòîâ è îðãàíèçàòîðîâ øêîëû. Ñðåäè ëåêòîðîâ áûëè
âèöå-äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí, ïîçíà-
êîìèâøèé ó÷àñòíèêîâ øêîëû ñ íàó÷íîé ïðîãðàììîé
Èíñòèòóòà, è ïðîôåññîð Ä. È. Êàçàêîâ, êîòîðûé ïðî÷åë
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The III Sissakian Readings took place in Armenia on
30 May – 3 June. The event was organized by the Scientific
Council of RAS on radiobiology, the Bakh Institute of Bio-
chemistry, SRC RF — the Institute for Biomedical Prob-
lems, the Joint Institute for Nuclear Research, Yerevan State
University and the Institute of Biochemistry of the Armeni-
an AS. The readings were supported by the Venetian office
of UNESCO (UVO-ROSTE). More than 40 physicists and
radiobiologists from Russia, Armenia and JINR participat-
ed in the readings. The readings’ programme included 20
plenary reports on different subjects connected with the sci-
entific heritage of Academician N. M. Sissakian: biochem-
istry, radiobiology and photobiology, space biology and
medicine.

The Russian delegation was headed by Academi-
cian-Secretary of RAS, head of IBMP A. I. Grigoriev and
head of IBCh Professor V. O. Popov. JINR was represented
by Vice-Director Professor A. N. Sissakian, Academician
of RAS M. A. Ostrovsky and Professor E. A. Krasavin.
From Armenia, in the readings took part Director of the Ar-
menian IBCh Academician of NAS A. A. Galoyan, Director
of the Institute of Molecular Biology Academician of NAS
K. G. Karagezian, President of the Armenian Supreme Cer-

tifying Commission Professor A. A. Trchunian and many
leading specialists from Yerevan State University.

The Russian delegation was received by the speaker of
the Armenian Parliament A. Bagdasarian. The participants
had an excursion to the museum of Academician N. M. Sis-
sakian in Ashtarak and put flowers to the scientist’s monu-
ment.

G. N. Timoshenko

�

The 2004 European School of High-Energy Physics

was held on 31 May – 12 June in Sant Felui de Guixols near
Barcelona, Spain. It was jointly organized by CERN, JINR
and the Institut de Fisica de Altes Energies (IFAE) of
Barcelona University, Spain. These schools have been tradi-
tionally organized for 34 years. The first one took place in
1970 in Loma-Koli, Finland.

A big group of students and school organizers from
JINR took part in the event. Among the lecturers were JINR
Vice-Director Professor A. Sissakian, who acquainted the
participants with the scientific programme of JINR, and
Professor D. Kazakov, who read a course of lectures «Be-
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áîëüøîé êóðñ ëåêöèé «Çà ïðåäåëàìè ñòàíäàðòíîé ìîäå-
ëè». Ëåêöèè áûëè ñ áîëüøèì èíòåðåñîì âñòðå÷åíû
ó÷àñòíèêàìè øêîëû. Ðóêîâîäèòåëåì äèñêóññèé íà øêî-
ëå âûñòóïèë äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
Â. À. Áåäíÿêîâ. Àêòèâíóþ ðàáîòó ïî ïîäãîòîâêå ê øêî-
ëå ïðîâåë ìåæäóíàðîäíûé îðãêîìèòåò, â êîòîðûé âõî-
äèëè äèðåêòîð ËßÏ À. Ã. Îëüøåâñêèé è ñîòðóäíèê îò-
äåëà ìåæäóíàðîäíûõ ñâÿçåé ÎÈßÈ Ò. Ñ. Äîíñêîâà.

Âî âðåìÿ ïðåáûâàíèÿ â Èñïàíèè À. Í. Ñèñàêÿí
âñòðåòèëñÿ è îáñóäèë ðÿä âîïðîñîâ ñîòðóäíè÷åñòâà ñ çà-
ìåñòèòåëåì ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ É. Ýíãåëå-
íîì, äèðåêòîðîì øêîë ÖÅÐÍ–ÎÈßÈ ïðîôåññîðîì
Ý. Ëèëëåñòîëåì, ïðîôåññîðîì Áàðñåëîíñêîãî àâòîíîì-
íîãî óíèâåðñèòåòà Ì. Êàâàëëè-Ñôîðöà (Èíñòèòóò ôè-
çèêè âûñîêèõ ýíåðãèé, Áàðñåëîíà) è äð.

�

13-é Ìåæäóíàðîäíûé êîëëîêâèóì «Êâàíòîâûå

ãðóïïû è èíòåãðèðóåìûå ñèñòåìû» ïðîõîäèë ñ 17 ïî
19 èþíÿ â ×åøñêîì òåõíè÷åñêîì óíèâåðñèòåòå (Ïðàãà).
Êîëëîêâèóì áûë îðãàíèçîâàí Äîïëåðîâñêèì èíñòèòó-
òîì ìàòåìàòè÷åñêîé ôèçèêè, ×åøñêèì òåõíè÷åñêèì
óíèâåðñèòåòîì è Ëàáîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè

èì. Í. Í. Áîãîëþáîâà. Â íåì ïðèíÿëè ó÷àñòèå îêîëî 60
ó÷åíûõ èç íàó÷íûõ öåíòðîâ ìíîãèõ ñòðàí. Øèðîêî
áûëè ïðåäñòàâëåíû ñòðàíû-ó÷àñòíèöû ÎÈßÈ (Àðìå-
íèÿ, Áåëîðóññèÿ, Ïîëüøà, Ðîññèÿ, Ñëîâàêèÿ, Óêðàèíà,
×åõèÿ). Ýòîò êîëëîêâèóì, ðåãóëÿðíî ïðîâîäèìûé â
Ïðàãå, äàåò õîðîøóþ âîçìîæíîñòü äëÿ êîíòàêòîâ ó÷å-
íûõ Çàïàäà è Âîñòîêà.

Ïðîãðàììà âêëþ÷àëà îáçîðíûå äîêëàäû è îðèãè-
íàëüíûå ñîîáùåíèÿ ïî ñëåäóþùèì âîïðîñàì: êâàíòî-
âûå è êëàññè÷åñêèå èíòåãðèðóåìûå ñèñòåìû; êâàíòîâûå
ãðóïïû, ÿíãèàíû è èõ ïðåäñòàâëåíèÿ; êâàíòîâàíèå; íå-
êîììóòàòèâíàÿ ãåîìåòðèÿ; ñóïåðñèììåòðè÷íûå èíòå-
ãðèðóåìûå ñèñòåìû; T-äóàëüíîñòü â ñèãìà-ìîäåëè.

Êîëëîêâèóì ïðîõîäèë â ðàìêàõ ïðîãðàììû «Áëî-
õèíöåâ–Âîòðóáà». Åãî ìàòåðèàëû, êàê è â ïðåäûäóùèå
ãîäû, áóäóò îïóáëèêîâàíû â «×åøñêîì ôèçè÷åñêîì
æóðíàëå».

�

XI Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìåòîäû ñèììå-

òðèè â ôèçèêå» ïðîõîäèëà ñ 21 ïî 24 èþíÿ â Ïðàãå (×å-
õèÿ) è áûëà îðãàíèçîâàíà Äîïëåðîâñêèì èíñòèòóòîì
ìàòåìàòè÷åñêîé ôèçèêè, ×åøñêèì òåõíè÷åñêèì óíè-
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yond the Standard Model». The school attendants listened
to the lectures with great interest. The discussion leader was
Doctor V. Bednyakov from JINR. The International Organi-
zing Committee actively prepared the school. DLNP Direc-
tor A. Olchevski and staff member of the JINR Department
of International Contacts T. Donskova were among the
committee members.

During his stay in Spain, A. Sissakian discussed coop-
eration issies with CERN Deputy Director J. Engelen,
CERN–JINR schools Director Professor E. Lillest-ol, IFAE
Professor M. Cavalli-Sforza and other scientists.

�

The 13th International Colloquium «Quantum Groups

and Integrable Systems» was held on 17–19 June at the
Czech Technical University, Prague, the Czech Republic. It
was organized by the Doppler Institute of Mathematical
Physics, the Czech Technical University, and the Bogoli-
ubov Laboratory of Theoretical Physics, JINR. About 60
scientists from the scientific centres of many countries par-
ticipated in the colloquium. Many JINR Member States
took part widely in the colloquium (Armenia, Belarus, the

Czech Republic, Poland, Russia, Slovakia, and Ukraine).
This colloquium, regularly organized in Prague, gave a
good opportunity for contacts between the scientists from
Eastern and Western countries.

The colloquium programme included plenary talks and
original reports on the following topics: quantum and classi-
cal integrable systems; quantum groups, Yangians and their
representation; quantization; noncommutative geometry;
supersymmetric integrable systems; T duality in sigma
model.

The participants from JINR were supported by the
Blokhintsev–Votruba programme. As usual the proceedings
of the colloquium will be published in the «Czech Journal of
Physics».

�

The XI International Conference on Symmetry Meth-

ods in Physics (SYMPHYS-11) was organized by the Bo-
goliubov Laboratory of Theoretical Physics, the Doppler In-
stitute, and the Czech Technical University in Prague. It was
held in Prague, the Czech Republic, from 21 to 24 June
2004. A total of about 100 scientists from all over the world
took part in the conference.
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âåðñèòåòîì è Ëàáîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà. Â êîíôåðåíöèè ïðèíÿëè ó÷àñòèå
îêîëî 100 ó÷åíûõ èç íàó÷íûõ öåíòðîâ ìíîãèõ ñòðàí.

Èíèöèàòîðîì ïðîâåäåíèÿ êîíôåðåíöèé ýòîé ñåðèè
áûë âûäàþùèéñÿ ôèçèê-òåîðåòèê ïðîôåññîð
ß. À. Ñìîðîäèíñêèé (1917–1992). Ïåðâûå ïÿòü êîíôå-
ðåíöèé áûëè îðãàíèçîâàíû ß. À. Ñìîðîäèíñêèì â Ôè-
çèêî-ýíåðãåòè÷åñêîì èíñòèòóòå (Îáíèíñê) ñ 1986 ïî
1991 ã. Òðè ïîñëåäóþùèå ïðîõîäèëè â Äóáíå â Ëàáîðà-
òîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà â
1993, 1995 è 1997 ã. Äâå ïîñëåäíèå êîíôåðåíöèè áûëè

îðãàíèçîâàíû â Åðåâàíñêîì ãîñóäàðñòâåííîì óíèâåðñè-
òåòå (Àðìåíèÿ).

Ïðîãðàììà êîíôåðåíöèè îõâàòûâàëà øèðîêèé êðóã
ïðîáëåì ñîâðåìåííîé ôèçèêè, â êîòîðûõ òåîðåòè-
êî-ãðóïïîâûå ìåòîäû èãðàþò âàæíóþ ðîëü. Îíà âêëþ-
÷àëà îáçîðíûå äîêëàäû è îðèãèíàëüíûå ñîîáùåíèÿ ïî
ñëåäóþùèì âîïðîñàì: ñèììåòðèè ôóíäàìåíòàëüíûõ
âçàèìîäåéñòâèé; ãðóïïû Ëè, ñóïåðãðóïïû è íåëèíåé-
íûå àëãåáðàè÷åñêèå ñòðóêòóðû; ñèììåòðèè ðàçíîñòíûõ
è äèôôåðåíöèàëüíûõ óðàâíåíèé; íåëèíåéíûå ñèñòåìû
è êâàíòîâûé õàîñ; êâàíòîâàÿ îïòèêà è êîãåðåíòíûå ñî-
ñòîÿíèÿ; ïåðèîäè÷åñêèå è àïåðèîäè÷åñêèå ñòðóêòóðû.
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The conference series was initiated by Professor Yakov

A. Smorodinsky (1917–1992), an outstanding theoretical

physicist. Professor Smorodinsky organized the first five

conferences that were held at the Institute of Physics and

Power Engineering in Obninsk from 1986 to 1991. The next

three conferences of the series were held at the Joint Insti-

tute for Nuclear Research in Dubna in 1993, 1995 and 1997,

while the last two took place at the Yerevan State University,
Armenia.

The SYMPHYS-11 conference is devoted to general
studies and applications of group theoretical methods in
modern physics. It covers fields of research where symme-
try-based methods play an important role. The programme
included the following topics: symmetries of fundamental
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Ëàáîðàòîðèÿ èíôîðìàöèîííûõ òåõíîëîãèé, 29 èþíÿ – 2 èþëÿ.
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ðàñïðåäåëåííûå âû÷èñëåíèÿ è GRID-òåõíîëîãèè â íàóêå è îáðàçîâàíèè»

Laboratory of Information Technologies, 29 June – 2 July.
International conference «Distributed Computing and Grid Technologies in Science and Education»



Êîíôåðåíöèÿ áûëà îðãàíèçîâàíà â ðàìêàõ ïðîãðàì-
ìû «Áëîõèíöåâ–Âîòðóáà». Â åå ðàáîòå ïðèíÿëà ó÷àñòèå
ïðåäñòàâèòåëüíàÿ äåëåãàöèÿ ÎÈßÈ.

�

Â ðàìêàõ ïðîåêòà «Äóáíåíñêàÿ ìåæäóíàðîäíàÿ
øêîëà ñîâðåìåííîé òåîðåòè÷åñêîé ôèçèêè» (DIAS-TH)
ñ 4 ïî 17 èþëÿ íà áàçå ïðîôèëàêòîðèÿ ÎÈßÈ «Ðàòìèíî»
ïðîõîäèëà òðàäèöèîííàÿ Ëåòíÿÿ øêîëà ïî ñîâðåìåí-

íîé ìàòåìàòè÷åñêîé ôèçèêå. Îíà áûëà îðãàíèçîâàíà
Ëàáîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþ-
áîâà è ãðóïïîé ìàòåìàòè÷åñêîé ôèçèêè èç Èíñòèòóòà
òåîðåòè÷åñêîé è ýêñïåðèìåíòàëüíîé ôèçèêè (Ìîñêâà).
Â ðàáîòå øêîëû ïðèíÿëè ó÷àñòèå ñòóäåíòû è àñïèðàíòû
èç âåäóùèõ âóçîâ Ðîññèè, Áåëîðóññèè, Óêðàèíû: ÌÃÓ,
ÌÔÒÈ, Ìîñêîâñêîãî Íåçàâèñèìîãî èíñòèòóòà, Ñàíêò-
Ïåòåðáóðãñêîãî ïîëèòåõíè÷åñêîãî óíèâåðñèòåòà, Òîì-
ñêîãî óíèâåðñèòåòà, Êèåâñêîãî óíèâåðñèòåòà, Êèåâñêî-
ãî ïîëèòåõíè÷åñêîãî èíñòèòóòà, Ãîìåëüñêîãî óíèâåðñè-
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interactions; Lie groups, supergroups and nonlinear alge-
braic structures; symmetries of difference and differential
equations; nonlinear systems and quantum chaos; quantum
optics and coherent states; periodic and aperiodic structures.

The conference was organized in the framework of the
Blokhintsev–Votruba programme. A representative delega-
tion of JINR scientists took part in the conference.

�

A Summer School on Modern Mathematical Physics

was held at the Ratmino holiday hotel from 4 to 17 July
2004 in the framework of the project «Dubna International
Advanced School of Theoretical Physics» (DIAS-TH). The
school was organized by the Bogoliubov Laboratory of The-
oretical Physics and the ITEP mathematical physics group
(Moscow). Students and postgraduates from the leading
universities of Belarus, Russia and Ukraine — Moscow
State University, MPTI, Independent University of Mos-
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 20 èþëÿ. Ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ øêîëà ïî èçáðàííûì
âîïðîñàì òåîðåòè÷åñêîé ÿäåðíîé ôèçèêè. Ñ ëåêöèåé «Ñâåðõòÿæåëûå ýëåìåíòû» âûñòóïàåò àêàäåìèê Þ. Ö. Îãàíåñÿí

Bogoliubov Laboratory of Theoretical Physics, 20 July. International Student School
on Selected Issues of Theoretical Nuclear Physics. Academician Yu. Oganessian is giving a lecture «Superheavy Elements»
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Ïåòåðãîô, 5–12 èþëÿ.
Ìåæäóíàðîäíûé ñèìïîçèóì ïî
ýêçîòè÷åñêèì ÿäðàì «EXON-2004»

Peterhof, 5–12 July.
International Symposium

on Exotic Nuclei (EXON-2004)
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òåòà. «Äàëüíåå çàðóáåæüå» áûëî ïðåäñòàâëåíî äâóìÿ
ó÷àñòíèêàìè — èç Áîëãàðèè è Ãåðìàíèè.

Íàó÷íàÿ ïðîãðàììà øêîëû âêëþ÷àëà 2–6-÷àñîâûå
ëåêöèè ïî íàèáîëåå àêòóàëüíûì íàïðàâëåíèÿì ñîâðå-
ìåííîé òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè: òåî-
ðèÿì òèïà ×åðíà–Ñàéìîíñà, êîíôîðìíîé òåîðèè ïîëÿ,
ãîìîëîãè÷åñêîé àëãåáðå, âèòòåíîâñêîé ïîëåâîé òåîðèè
îòêðûòûõ ñòðóí, ìàòåìàòè÷åñêîé êîñìîëîãèè è ÷åðíûì
äûðàì. Ïðîôåññîðàìè øêîëû áûëè èçâåñòíûå ó÷åíûå
èç âåäóùèõ íàó÷íûõ öåíòðîâ Ðîññèè (À. Ãîðîäåíöåâ,
À. Ëîñåâ, Ì. Ìîâøåâ, À. Ðîñëûé, À. Ñëàâíîâ, À. Ñòà-
ðîáèíñêèé), Ãåðìàíèè (Ä. Âàñèëåâè÷), Èòàëèè
(Ï. Ôðå), Ôðàíöèè (Â. Êàçàêîâ) è ÎÈßÈ (À. Ãëàäûøåâ,
À. Ôèëèïïîâ). Ïî ìàòåðèàëàì ëåêöèé åæåäíåâíî ïðî-
õîäèëè ñåìèíàðñêèå çàíÿòèÿ, ñòóäåíòû ïîëó÷àëè «äî-
ìàøíèå» çàäàíèÿ.

Ëåêöèè øêîëû áûëè çàïèñàíû íà öèôðîâóþ âè-
äåîêàìåðó è áóäóò äîñòóïíû ê ïðîñìîòðó â ôîðìàòå
MPEG4 íà ñàéòå DIAS-TH, êîòîðûé îòêðûò íà ñòðàíè÷-
êå ËÒÔ â Èíòåðíåò: http://thsun1.jinr.ru/. Òàì æå ìîãóò
áûòü íàéäåíû ìàòåðèàëû øêîëû, ïðåäîñòàâëåííûå ëåê-
òîðàìè â ýëåêòðîííîì âèäå.

Øêîëà ïðîâîäèëàñü ïðè ôèíàíñîâîé ïîääåðæêå
ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ Óêðàèíû, ÎÈßÈ, ÈÒÝÔ,
ÐÔÔÈ è ïðîãðàììû «Ãåéçåíáåðã–Ëàíäàó».

VI Ìåæäóíàðîäíîå ñîâåùàíèå «Ïðèìåíåíèå

ëàçåðîâ â èññëåäîâàíèè àòîìíûõ ÿäåð»

Ñ 24 ïî 27 ìàÿ â ã. Ïîçíàíü (Ïîëüøà) ïðîõîäèëî
VI Ìåæäóíàðîäíîå ñîâåùàíèå «Ïðèìåíåíèå ëàçåðîâ â
èññëåäîâàíèè àòîìíûõ ÿäåð», îðãàíèçîâàííîå Ëàáîðà-
òîðèåé ÿäåðíûõ ðåàêöèé ÎÈßÈ è ôèçè÷åñêèì ôàêóëü-
òåòîì Ïîçíàíüñêîãî óíèâåðñèòåòà èì. À. Ìèöêåâè÷à.

Ïî òðàäèöèè, ñîâåùàíèå ïðîâîäèòñÿ êàæäûå
2–3 ãîäà. Åãî öåëü — îáñóäèòü ñîâðåìåííûå ëàçåðíî-
ñïåêòðîñêîïè÷åñêèå ìåòîäû, íîâûå ðåçóëüòàòû ïî ÿäåð-
íîé ñòðóêòóðå, ïîëó÷åííûå ëàçåðíûìè ìåòîäàìè, ïåð-
ñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé â ýòîé îáëàñòè, à
òàêæå åå âçàèìîñâÿçü ñ äðóãèìè îáëàñòÿìè íàó÷íûõ èñ-
ñëåäîâàíèé. Ê íàñòîÿùåìó âðåìåíè â öåëîì ðÿäå íàó÷-
íûõ öåíòðîâ ëàçåðíûå ìåòîäû íàõîäÿò âñå áîëåå øèðî-
êîå ïðèìåíåíèå. Ïîýòîìó VI Ìåæäóíàðîäíîå ñîâåùà-
íèå áûëî ïîñâÿùåíî ïðèìåíåíèþ ëàçåðíûõ ìåòîäîâ
äëÿ èññëåäîâàíèÿ ÿäåð, àòîìîâ è ìîëåêóë.

66

cow, Petersburg Polytechnical University, Kiev University,
Kiev Polytechnical Institute, Gomel University, Tomsk
University, and two postgraduates from Bulgaria and Ger-
many took part in the school.

The scientific programme included 2–6-hour lectures
on the present-day directions of modern theoretical and
mathematical physics: Chern–Simons-like theories, confor-
mal field theories, homological algebra, Witten’s open
string field theory, mathematical cosmology and black
holes. The lectures were given by prominent scientists from
leading research centres of Russia (A. Gorodentsev, A. Lo-
sev, M. Movshev, A. Rosly, A. Slavnov, A. Starobinsky),
Germany (D. Vasilevich), Italy (P. Fre), France (V. Kaza-
kov) and JINR (A. Gladyshev, A. Filippov). Lecture materi-
als were used at seminars, and students were given some
tasks as their «homework».

The lectures of the school were recorded on video and
will be available in the MPEG4 format at the DIAS-TH site
at the BLTP Web site. The electronic version of the materi-
als provided by the lecturers will also be available there.

The school was supported by JINR, ITEP, Plenipoten-
tiary of Ukraine, RFBR and the Heisenberg–Landau
programme.

VI International Workshop «Application of Lasers in

Atomic Nuclei Research»

From 24 to 27 May 2004, Poznan (Poland) hosted the
VI International Workshop «Application of Lasers in Atom-
ic Nuclei Research», organized by the Flerov Laboratory of
Nuclear Reactions (JINR, Dubna) and the Faculty of
Physics of the Adam Mickiewicz University (AMU) (Poz-
nan, Poland).

Since 1990, this workshop has traditionally taken place
every 2–3 years. Its aim is to give an outlook on the new
laser spectroscopic techniques, to discuss recent nuclear
structure results from laser spectroscopy, the prospects of
further work in the field, and the mutual impact with other
branches of nuclear science. Today, in many scientific cen-
tres, the laser methods find a more extended area of applica-
tion. For this reason, the VI International Workshop was
dedicated to the laser methods in the study of nuclei, atoms
and molecules. The scientific programme covered a broad
list of topics highlighting recent research in the following
fields: contemporary laser spectroscopic techniques of dif-
ferent types; laser spectroscopy and nuclear structure of ex-
otic nuclei; laser spectroscopy of fission fragments and
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Íàó÷íàÿ ïðîãðàììà ñîâåùàíèÿ îõâàòûâàëà øèðî-
êèé äèàïàçîí ïðîáëåì. Íà ïåðâîì ïëàíå áûëè íåäàâíèå
èññëåäîâàíèÿ â ñëåäóþùèõ îáëàñòÿõ: ñîâðåìåííûå ëà-
çåðíî-ñïåêòðîñêîïè÷åñêèå ìåòîäû ðàçíîãî òèïà; ëàçåð-
íàÿ ñïåêòðîñêîïèÿ è ÿäåðíàÿ ñòðóêòóðà ýêçîòè÷åñêèõ
ÿäåð; ëàçåðíàÿ ñïåêòðîñêîïèÿ îñêîëêîâ äåëåíèÿ è
òðàíñóðàíîâûõ ýëåìåíòîâ; ñâåðõòîíêàÿ àíîìàëèÿ è ðà-
äèóñû ðàñïðåäåëåíèÿ ÿäåðíîé íàìàãíè÷åííîñòè; îáíà-
ðóæåíèå ðåäêèõ ýëåìåíòîâ ïðè ïîìîùè ëàçåðíîé ñïåê-
òðîñêîïèè è ðàçíîîáðàçíûå ïðèìåíåíèÿ.

Íà ñîâåùàíèè áûëè ïðåäñòàâëåíû ñàìûå èçâåñò-
íûå íàó÷íûå öåíòðû, ðàáîòàþùèå â îáëàñòè ïðèìåíå-
íèÿ ëàçåðîâ äëÿ èññëåäîâàíèÿ ÿäåðíîé ñòðóêòóðû: Àð-
ãîííñêàÿ íàöèîíàëüíàÿ ëàáîðàòîðèÿ (ÑØÀ), ÖÅÐÍ,
GSI (Äàðìøòàäò, Ãåðìàíèÿ), IGISOL (Þâÿñêþëÿ, Ôèí-
ëÿíäèÿ), ÎÈßÈ, RIKEN (ßïîíèÿ), TRIUMF (Êàíàäà), à
òàêæå áîëüøîå ÷èñëî óíèâåðñèòåòîâ èç Ãåðìàíèè, Áåëü-

ãèè, Êàíàäû, Âåëèêîáðèòàíèè è êîëëàáîðàöèè ðàçíûõ
èññëåäîâàòåëüñêèõ ãðóïï. Îáùåå ÷èñëî ó÷àñòíèêîâ ñî-
ñòàâëÿëî áîëåå 40 ÷åëîâåê, â òîì ÷èñëå 9 àñïèðàíòîâ,
ïîêàçàâøèõ âûñîêóþ êâàëèôèêàöèþ.

Ñîâåùàíèå îòêðûë ñîïðåäñåäàòåëü îðãêîìèòåòà
ïðîôåññîð Ç. Áëàùàê. Ìèíóòîé ìîë÷àíèÿ ó÷àñòíèêè
ïî÷òèëè ïàìÿòü Ñ. Õîéíàöêîãî, ïðîôåññîðà Âàðøàâñêî-
ãî óíèâåðñèòåòà. Ïðîôåññîð Ñ. Õîéíàöêè, ñêîí÷àâøèé-
ñÿ 2 ìàÿ 2004 ã., áûë â òå÷åíèå ìíîãèõ ëåò ÷ëåíîì îðãà-
íèçàöèîííîãî êîìèòåòà ëàçåðíîãî ñîâåùàíèÿ, à òàêæå
çàìåñòèòåëåì äèðåêòîðà Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé
ÎÈßÈ (Äóáíà).

Áûëè çàñëóøàíû 39 äîêëàäîâ. Íàó÷íûå çàñåäàíèÿ
íà÷àëèñü îáçîðíûì äîêëàäîì ïðîôåññîðà Õ. Áàêå
(Ìàéíöñêèé óíèâåðñèòåò èì. É. Ãóòåíáåðãà), ïîñâÿ-
ùåííûì èññëåäîâàíèÿì òÿæåëûõ ýëåìåíòîâ ïðè ïîìî-
ùè ëàçåðíîé ñïåêòðîñêîïèè è ëîâóøåê. Èññëåäîâàíèÿ
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Ïîçíàíü (Ïîëüøà), 24–27 ìàÿ. Ó÷àñòíèêè ìåæäóíàðîäíîãî ñîâåùàíèÿ «Ïðèìåíåíèå ëàçåðîâ
â èññëåäîâàíèè àòîìíûõ ÿäåð» ïåðåä ãëàâíûì âõîäîì â çäàíèå ôèçè÷åñêîãî ôàêóëüòåòà Óíèâåðñèòåòà èì. À. Ìèöêåâè÷à

Poznan (Poland), 24–27 May. Participants of the international workshop «Application of Lasers in Atomic Nuclei Research»
in front of the main entrance to the Physics Faculty of the A. Mickiewicz University



àòîìíûõ, õèìè÷åñêèõ è ÿäåðíûõ ñâîéñòâ ýëåìåíòîâ ñ
çàðÿäîì Z�100 ïðåäñòàâëÿþò îñîáóþ òðóäíîñòü. Èçî-
òîïû òàêèõ ýëåìåíòîâ ìîãóò áûòü ïîëó÷åíû â ðåàêöèÿõ
ñëèÿíèÿ òÿæåëûõ èîíîâ èëè â ðåàêöèÿõ ïåðåäà÷è ñ èñ-
ïîëüçîâàíèåì ðàäèîàêòèâíûõ ìèøåíåé. Âûõîä — èíî-
ãäà íà óðîâíå íåñêîëüêèõ àòîìîâ â íåäåëþ. Âðåìÿ æèç-
íè ýòèõ èçîòîïîâ êîðîòêîå, âïëîòü äî ìèëëèñåêóíä.
Êðîìå òîãî, â îáùåì ñëó÷àå ñóùåñòâóþò ñïåöèôè÷å-
ñêèå àòîìíî-ñïåêòðîñêîïè÷åñêèå ïðîáëåìû èç-çà íåèç-
âåñòíûõ ñõåì àòîìíûõ óðîâíåé. Êàê ïîëó÷èòü äîñòóï ê
èçó÷åíèþ àòîìíûõ è ÿäåðíûõ ñâîéñòâ òðàíñóðàíîâûõ
ýëåìåíòîâ è, â ÷àñòíîñòè, áîëåå òÿæåëûõ òðàíñýéí-
øòåéíîâûõ ýëåìåíòîâ — âîò ãëàâíàÿ ïðîáëåìà, êîòîðàÿ
îáñóæäàëàñü â ýòîì âûñòóïëåíèè. Èñêëþ÷èòåëüíî ÷óâ-
ñòâèòåëüíàÿ ýêñïåðèìåíòàëüíàÿ òåõíèêà, ðàçâèòàÿ êîë-
ëàáîðàöèåé Èíñòèòóò ÿäåðíîé ôèçèêè (Ìàéíö)–GSI
(Äàðìøòàäò), ìîæåò áûòü ïðèìåíåíà ê ýëåìåíòàì
âïëîòü äî Z�103 ñ âûõîäîì â äèàïàçîíå ìèêðîáàð. Ýòà
ýêñïåðèìåíòàëüíàÿ ìåòîäèêà è âîçìîæíîñòè åå äàëü-
íåéøåãî ðàçâèòèÿ äëÿ ðåãèñòðàöèè èçîòîïîâ ñ áîëåå
íèçêèì âûõîäîì ïðåäñòàâëÿþò îñîáûé èíòåðåñ, â ÷àñò-
íîñòè, äëÿ Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé ÎÈßÈ.

Íàó÷íàÿ ïðîãðàììà ïåðâîãî äíÿ áûëà ïîñâÿùåíà
ïðåèìóùåñòâåííî ëàçåðíûì èîííûì èñòî÷íèêàì LIST

(Laser Ion Source for Selective Resonant Ionization of Ra-
dionuclides), RILIS (Resonant Ionization Laser Ion
Source). Áûëè ïðåäñòàâëåíû ëàçåðíûå ìåòîäû óñêîðå-
íèÿ èîííûõ ïó÷êîâ âûñîêîãî êà÷åñòâà (Óíèâåðñèòåò
Äàðìøòàäòà), à òàêæå íåäàâíî ñîçäàííûé ñâåðõìîù-
íûé (â íåñêîëüêî ïåòàâàòò), âûñîêîýíåðãåòè÷åñêèé èì-
ïóëüñíûé ëàçåð PHELIX äëÿ ýêñïåðèìåíòîâ ñ ìíîãîçà-
ðÿäíûìè èîíàìè ñ ýíåðãèåé äî 300 ÌýÂ íà íóêëîí (GSI,
Äàðìøòàäò). Â ðåçóëüòàòå áûñòðîãî ðàçâèòèÿ è ñîâåð-
øåíñòâîâàíèÿ ìîùíûõ èìïóëüñíûõ è íåïðåðûâíûõ ëà-
çåðîâ ðåçîíàíñíàÿ ëàçåðíàÿ èîíèçàöèÿ ê íàñòîÿùåìó
ìîìåíòó ÿâëÿåòñÿ óíèâåðñàëüíûì èíñòðóìåíòîì äëÿ
ìíîãî÷èñëåííûõ ïðèìåíåíèé. Îñîáûå ïðåèìóùåñòâà
ðåçîíàíñíîé èîíèçàöèè — î÷åíü âûñîêàÿ ñåëåêòèâ-
íîñòü ïî õèìè÷åñêèì ýëåìåíòàì è, â íåêîòîðîé ñòåïå-
íè, ïî èçîòîïàì (èëè èçîìåðàì), à òàêæå õîðîøàÿ ýô-
ôåêòèâíîñòü, ïîçâîëÿþùàÿ ïðîâîäèòü ýêñïåðèìåíòû ñ
ýëåìåíòàìè, êîòîðûå î÷åíü òðóäíî èîíèçèðîâàòü â
îáû÷íûõ èñòî÷íèêàõ. Èîííûå ëàçåðíûå èñòî÷íèêè äëÿ
êîðîòêîæèâóùèõ ýêçîòè÷åñêèõ ÿäåð èñïîëüçóþòñÿ â
ðÿäå ëàáîðàòîðèé, íàïðèìåð: ISOLDE (ÖÅÐÍ), ÈÐÈÑ
(Ãàò÷èíà, Ðîññèÿ), GSI (Äàðìøòàäò, Ãåðìàíèÿ), LISOL
(Ëóâåí, Áåëüãèÿ), TRIUMF (Âàíêóâåð, Êàíàäà). Â íåêî-
òîðûõ ñëó÷àÿõ îíè â ïðîöåññå ñáîðêè, íàïðèìåð â
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transuranium elements; hyperfine anomaly and nuclear
magnetization radii; detection of trace elements by laser
spectroscopy and various applications.

The most important scientific centres working in the
area of laser application in nuclear physics research have
been presented at the workshop: Argonne Laboratory (the
USA), CERN, GSI (Darmstadt, Germany), IGISOL
(Jyväskylä, Finland), JINR, RIKEN (Japan), TRIUMF
(Canada), as well as universities of Germany, Belgium,
Canada, Great Britain, and collaborations of different re-
search groups. The total number of the participants was
more than 40 people, including 9 highly qualified PhD stu-
dents.

The sessions were opened by Professor Blaszczak, the
workshop chairman. The participants maintained a minute
of silence in memory of Professor S. Choinacki from War-
saw University. Professor S. Choinacki, who died on 2 May
2004, was a long-standing member of the Organizing Com-
mittee of the workshop, as well as vice-director of the Labo-
ratory of Nuclear Reactions, JINR (Dubna).

The scientific programme included 39 reports. Profes-
sor H. Backe (University of Mainz) gave a leading talk
about heavy-element research with laser spectroscopy and

traps. The investigation of atomic, chemical and nuclear
properties of heavy elements, especially with charge
Z�100, is a real challenge. Isotopes of such elements can
only be produced by fusion reactions in heavy-ion collisions
or by transfer reactions using radioactive targets. The pro-
duction yields are sometimes only a few atoms per week.
Their lifetimes are short, occasionally only in the order of a
millisecond. Moreover, a specific problem of atomic spec-
troscopy of heavy actinides exists in the generally unknown
atomic level schemes. How to obtain access to atomic and
nuclear properties of transuranium elements, and especially
of heavier transeinsteinium elements, for which only small
samples are available, was the main question discussed in
this talk. The very sensitive experimental technique devel-
oped from the Institute of Nuclear Physics (Mainz) – GSI
(Darmstadt) collaboration is applicable to the elements up to
Z�103 with the production cross section in the microbarn
region. The experimental technique and the possibilities of
its further development for registration of lower production
yields are of great interest, especially to the Laboratory of
Nuclear Reactions (JINR).

Further, the scientific programme of the first day was
devoted predominantly to the laser ion sources: LIST (Laser
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IGISOL (Þâÿñêþëÿ, Ôèíëÿíäèÿ), èëè â ñòàäèè ïðîåêòà,
êàê ALTO (Îðñý, Ôðàíöèÿ). Îíè ÿâëÿþòñÿ ñóùåñòâåí-
íîé ÷àñòüþ ëþáîé óñòàíîâêè íîâîãî ïîêîëåíèÿ, ïðåä-
íàçíà÷åííîé äëÿ ïîëó÷åíèÿ ðàäèîàêòèâíûõ èîííûõ
ïó÷êîâ ïðè ïîìîùè îí-ëàéí èçîòîïíûõ ñåïàðàòîðîâ.

Íàó÷íàÿ ïðîãðàììà âòîðîãî è, ÷àñòè÷íî, òðåòüåãî
äíåé âêëþ÷àëà ñîîáùåíèÿ îá èññëåäîâàíèÿõ ÿäåðíîé
ñòðóêòóðû ïðè ïîìîùè ëàçåðíîãî èçëó÷åíèÿ. Îñîáîå
âíèìàíèå áûëî óäåëåíî ìàëî èññëåäîâàííûì äî ñèõ
ïîð îáëàñòÿì ÿäåð:

i) Ýêçîòè÷åñêèå ïðîòîííî- è íåéòðîííî-èçáûòî÷-
íûå ëåãêèå ÿäðà â îêðåñòíîñòè íåéòðîííûõ çàìêíóòûõ
îáîëî÷åê 8 è 20. Ñðåäè ïðî÷èõ äîñòèæåíèé, ïðåäñòà-
âëåííûõ íà ñîâåùàíèè, ìîæíî îòìåòèòü: îòêðûòèå àíî-
ìàëüíîãî ðàñïðåäåëåíèÿ ïëîòíîñòè, êàê, íàïðèìåð,
íåéòðîííîå ãàëî (6He, 11Li, 11Be); èçìåíåíèå õîðîøî
óñòàíîâëåííûõ ìàãè÷åñêèõ ÷èñåë âáëèçè íåéòðîííîé
drip line, íàïðèìåð, 6 âìåñòî 8 íåéòðîíîâ äëÿ Li; íàëè-
÷èå òàê íàçûâàåìîé îáëàñòè èíâåðñèè â ñëó÷àÿõ íåé-
òðîííî-îáîãàùåííûõ 31Na, 32Mg è 33Al, êîòîðûå (ïðî-
òèâîðå÷à êîíâåíöèîíàëüíûì ïðåäñòàâëåíèÿì) ÿâëÿþò-
ñÿ ñèëüíî äåôîðìèðîâàííûìè ÿäðàìè (Àðãîíí, KU
(Ëóâåí), GSI (Äàðìøòàäò), Èíñòèòóò ÿäåðíîé ôèçèêè
(Ìàéíö) – ÖÅÐÍ).

ii) Îñîáî èíòåðåñíàÿ îáëàñòü êàëüöèÿ âáëèçè ïðî-
òîííîé çàìêíóòîé îáîëî÷êè 20 è ñ íåéòðîííûìè ÷èñëà-
ìè â äèàïàçîíå 20–28. Äàííûå ïî èçìåíåíèþ çàðÿäîâûõ
ðàäèóñîâ â öåïî÷êàõ Ar, K, Ca è Ti ñòàëè îñíîâîé èçîòî-
ïè÷åñêîé è èçîòîíè÷åñêîé ñèñòåìàòèêè ÿäåðíûõ ðàäèó-
ñîâ â ýòîé îáëàñòè. Îáíàðóæåíû íåîáû÷íûå ýôôåêòû,
òðåáóþùèå íîâûõ òåîðåòè÷åñêèõ èíòåðïðåòàöèé (Èí-
ñòèòóò ÿäåðíîé ôèçèêè (Ìàéíö) – ÖÅÐÍ).

iii) Îñêîëêè äåëåíèÿ, ïðåäñòàâëÿþùèå ñîáîé ñèëü-
íî íåéòðîííî-èçáûòî÷íûå ÿäðà ýëåìåíòîâ ñ ïðîìåæó-
òî÷íûìè ìàññîâûìè ÷èñëàìè (ÎÈßÈ). Èíòåðåñ ê ýòîé
îáëàñòè âåëèê â ñèëó íàëè÷èÿ â îñêîëêàõ ïðîòîííîé è
íåéòðîííîé çàïîëíåííûõ îáîëî÷åê, ñèëüíîäåôîðìèðî-
âàííûõ ÿäåð ñ íåéòðîííûìè ÷èñëàìè áîëüøå 60, à òàê-
æå âîçáóæäåííûõ âûñîêîñïèíîâûõ ñîñòîÿíèé.

iv) Òÿæåëûå ýëåìåíòû â îáëàñòè óðàíà è, â ÷àñòíî-
ñòè, òðàíñýéíøòåéíîâûå. Ïðîáëåìàì è äîñòèæåíèÿì â
ýòîé îáëàñòè áûëè ïîñâÿùåíû òðè äîêëàäà. Ðåçóëüòàòû
óíèêàëüíîãî ýêñïåðèìåíòà (Èíñòèòóò ÿäåðíîé ôèçèêè,
Ìàéíö) ïî îïðåäåëåíèþ ñõåìû àòîìíûõ óðîâíåé ôåð-
ìèÿ ÿâëÿþòñÿ ìíîãîîáåùàþùèìè â îòíîøåíèè ïðèìå-
íåíèÿ íîâîãî ýêñïåðèìåíòàëüíîãî ìåòîäà äëÿ ïîèñêà è
èçó÷åíèÿ àòîìíûõ ñïåêòðîâ â ýòîé íåäîñòèæèìîé ðàíåå
îáëàñòè òàáëèöû Ìåíäåëååâà. Áûëà âûñêàçàíà âîëíóþ-
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Ion Source for Selective Resonant Ionization of Radionu-
clides) and RILIS (Resonant Ionization Laser Ion Source).
To this session belonged also laser methods for acceleration
of high-quality ion beam (University of Darmstadt) and the
recent development of high-power (several petawatts),
high-energy pulsed laser PHELIX for experiments with en-
ergetic (300 MeV/nucleon), highly charged ions (GSI,
Darmstadt). Due to the steady development and refinement
of powerful pulsed as well as continuous-wave lasers, reso-
nance ionization has developed into an extremely versatile
tool for numerous applications. The remarkable advantages
of the resonance ionization are a very high selectivity for a
particular chemical element and to some extent for a certain
isotope (or isomer) as well as a good efficiency, even for ele-
ments that are difficult to ionize in conventional sources.
RILIS for short-lived exotic nuclei are nowadays either suc-
cessfully used at many places, e.g., ISOLDE (CERN), IRIS
(Gatchina), GSI (Darmstadt), LISOL (Leuven), TRIUMF
(Vancouver), or are under construction, e.g., at IGISOL, and
in project, e.g., ALTO (Orsay). As V. Fedosseev (CERN)
pointed out in the last-day discussion, these ion sources
promise to be a very important part of any second-genera-
tion ISOL-based radioactive ion beam facility.

The second day, as well as partly the third day, was ded-
icated to the nuclear structure investigations by laser spec-
troscopy. Special attention was paid to nuclear regions until
now poorly investigated:

i) The exotic proton- and neutron-rich low-Z nuclei
around the neutron shell closures N �8 20, . Of the numer-
ous advances made and presented at the workshop, one may
cite the discovery of anomalous density distributions, such
as neutron haloes (6He, 11Li, 11Be), the alteration of the
well-known magic numbers near the neutron drip line, e.g.,
neutron number 6 instead of 8 for Li, and the appearance of
the so-called island of inversion in the case of the neu-
tron-rich 31Na, 32Mg and 33Al, which, in spite of the con-
ventional ideas, are strongly deformed (Argonne, KU (Leu-
ven), GSI (Darmstadt), Institute of Nuclear Physics
(Mainz) – CERN).

ii) The very interesting calcium region around proton
shell closure 20 and with neutron number between 20 and
28. The charge radii trends of Ar, K, Ca, and Ti isotopes
have served as a cornerstone for global isotopic and isotonic
nuclear radii systematics in this region. Unusual effects
have been distinguished, which present new challenges for
the theory (Institute of Nuclear Physics (Mainz) – CERN).
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ùàÿ èäåÿ èñïîëüçîâàòü ýëåêòðîìàãíèòíîå âçàèìîäåé-
ñòâèå ìåæäó àòîìíûìè è ÿäåðíûìè ñîñòîÿíèÿìè â
ýíåðãåòè÷åñêîì äèàïàçîíå ñâåòîâûõ êâàíòîâ (ïîðÿäêà
ýÂ) äëÿ èçó÷åíèÿ ÿäåðíûõ ñâîéñòâ ýêçîòè÷åñêîãî èçîìå-
ðà 229mTh (RIKEN – Óíèâåðñèòåò Òîõîêó).

Â ïîñëåäíèå äâà äíÿ áûëè îáñóæäåíû òàêæå äðóãèå
ýêñïåðèìåíòàëüíûå ìåòîäû. Çàñëóøàíà îáøèðíàÿ ïðî-
ãðàììà ëàçåðíî-ñïåêòðîñêîïè÷åñêèõ èññëåäîâàíèé íà
IGISOL (Þâÿñêþëÿ), îñíîâàííàÿ íà âûñîêî÷óâñòâè-
òåëüíîì ìåòîäå ñáàí÷èðîâàííîãî èîííîãî ïó÷êà. Áûëè
ñäåëàíû ñîîáùåíèÿ îá î÷åíü ýôôåêòèâíûõ ìåòîäàõ ëà-
çåðíîãî îõëàæäåíèÿ ðåëÿòèâèñòñêèõ èîííûõ ïó÷êîâ
(Ìþíõåíñêèé óíèâåðñèòåò), à òàêæå î ìåòîäèêå àòîìíî-
ãî çàõâàòà (Àðãîíí). Âî âòîðîì ñëó÷àå íîâûé, òàê íàçû-
âàåìûé ÀÒÒÀ (Atom Trap Trace Analysis), ìåòîä óæå
ïðèìåíåí äëÿ àíàëèçà ñëåäîâ 81Kr (T1 2

52 3 10/ ,� � ëåò,

èçîòîïíàÿ ðàñïðîñòðàíåííîñòü ~ 1 10 12� � ) â åñòåñòâåí-
íûõ îáðàçöàõ. Áûëè îáñóæäåíû âîçìîæíîñòè ëàçåðíîãî
çàõâàòà àòîìîâ íå òîëüêî äëÿ ïîèñêà ðåäêèõ ýëåìåíòîâ,
íî è äëÿ èññëåäîâàíèé ÿäåðíîé ñòðóêòóðû, áåòà-ðàñïà-
äà, à òàêæå äëÿ ôóíäàìåíòàëüíûõ èññëåäîâàíèé ñèììå-
òðèè.

Â îáùåì, ìåòîäû ðåãèñòðàöèè ðåäêèõ ýëåìåíòîâ
áûëè øèðîêî ïðåäñòàâëåíû íà ñîâåùàíèè. Íàïðèìåð,
ðàçâèòûé â Ìàéíöå ìåòîä LARISSA (LAser Resonance
Ionization Spectroscopy for Selective trace Analysis), èñ-
ïîëüçóÿ ìàëåíüêóþ ïî ðàçìåðàì óñòàíîâêó, ïî ðåçóëüòà-
òàì ïðåâûøàåò ÷óâñòâèòåëüíîñòü òàêèõ èçîùðåííûõ
ìåòîäîâ, êàê óñêîðèòåëüíàÿ ìàññ-ñïåêòðîìåòðèÿ.
LARISSA äàåò âîçìîæíîñòü ðåãèñòðèðîâàòü äîëãîæè-
âóùèå è ñòàáèëüíûå èçîòîïû â êîëè÷åñòâàõ íèæå 10–10

îò ñîñåäíèõ èçîòîïîâ. Ïîëó÷åííûå äàííûå ïðåäñòàâëÿ-
þò îãðîìíûé èíòåðåñ äëÿ öåëîãî ðÿäà ïðèìåíåíèé.

Îáùàÿ äèñêóññèÿ íà çàêëþ÷èòåëüíîì çàñåäàíèè
ïîä ðóêîâîäñòâîì ïðîôåññîðà Äæ. Ëè (Êàíàäà) áûëà
âåñüìà îæèâëåííîé è èíòåðåñíîé. Âûñòóïàëè êðóïíûå
ó÷åíûå: Õ. Áàêå (Ãåðìàíèÿ), Äæ. Áèëëîóç (Àíãëèÿ),
Â. Ôåäîñååâ (ÖÅÐÍ), Þ. Ãàíãðñêèé (ÎÈßÈ), É. Ëàñåí
(Êàíàäà), Ö. Ò. Ëó (ÑØÀ) è Ê. Âåíäò (Ãåðìàíèÿ). Ñïå-
öèàëüíîå âíèìàíèå áûëî óäåëåíî íîâûì ëàçåðíî-ñïåê-
òðîìåòðè÷åñêèì ìåòîäàì è ðàçíîîáðàçíûì àñïåêòàì èõ
ïðèìåíåíèÿ ñ àêöåíòîì íà ïðîáëåìû, ñâÿçàííûå ñ óñè-
ëèÿìè ïîëó÷èòü äîñòóï ê èññëåäîâàíèþ ÿäåðíûõ
ñâîéñòâ îñíîâíîãî è èçîìåðíîãî ñîñòîÿíèé äëÿ ÿäåð,
óäàëåííûõ îò ëèíèè áåòà-ñòàáèëüíîñòè (âïëîòü äî drip
lines). Áûëè îáñóæäåíû òàêæå ïåðñïåêòèâû äàëüíåé-
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iii) The neutron-rich medium mass fission fragments
(JINR). The main interest to this region is due to the pres-
ence of nuclei with proton or neutron shell closures, strong-
ly deformed nuclei with neutron number larger than 60, as
well as of excited high-spin isomers among the fission frag-
ments.

iv) The very high-Z nuclei around uranium and espe-
cially transeinsteinium. The problems and the success in the
field were highlighted in three additional talks. A unique ex-
periment on the atomic level scheme of fermium was report-
ed, giving hope that the new technique will produce more
spectra in this previously inaccessible corner of the periodic
table (Institute of Nuclear Physics, Mainz). Very exciting
was the idea to make use of electromagnetic interactions be-
tween atomic and nuclear states in the energy range of eV to
obtain achievements in the study of the exotic nuclear iso-
mer 229mTh (RIKEN–Tohoku University).

Other types of experimental methods were discussed
on the third day, too. An extended laser spectroscopy pro-
gramme at the IGISOL (Jyväskylä), based on the high-sen-
sitive method of bunched ion beams, was reported. Very im-
pressive methods of laser cooling of relativistic ion beams
(Munich University) and of atom trapping (Argonne) have

been developed. In the latter case, a new method, named
Atom Trap Trace Analysis (ATTA), has already been used to
analyze 81Kr (T1 2

52 3 10/ .� � years, isotopic abundance

~ 1 10 12� � ) in environmental samples. Laser trapping of ra-
dioisotopes may be applied not only for trace analysis but
also for nuclear structure, beta decay and correlated effects,
as well as for fundamental symmetry investigations.

In general, the detection of trace elements by laser
spectroscopy was presented very well at the workshop. For
example, the method realized in the Mainz LARISSA
(LAser Resonance Ionization Spectroscopy for Selective
trace Analysis) experiment, using table top equipment, by
far exceeds conventional mass spectrometry and compares
well with the results of the well-known and sophisticated
technique of Accelerator Mass Spectrometry. Long-lived
and stable isotopes with relative abundance below 10–10 of
their neighbouring isotope, together with their class of ori-
gin, have been detected. The determination of these isotopes
is of highest interest for a wide variety of applications.

The discussion at the final session was very lively and
interesting. It was headed by Professor J. Lee (Canada).
Prominent scientists expressed their points of view:
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øèõ èññëåäîâàíèé è íåîáõîäèìîñòü áîëåå øèðîêîãî ìå-
æäóíàðîäíîãî ñîòðóäíè÷åñòâà. Òàêèì îáðàçîì, ñîâåùà-
íèå áûëî ïîñâÿùåíî, â îñíîâíîì, íîâîìó ïîêîëåíèþ
ýêñïåðèìåíòàëüíûõ ìåòîäîâ. Åãî ðåçóëüòàòû óêàçûâà-
þò íà òî, ÷òî ñåé÷àñ îñíîâíîé èíòåðåñ â ëàçåðíî-ñïåê-
òðîñêîïè÷åñêèõ èññëåäîâàíèÿõ ñìåùåí â ñòîðîíó èñ-
ñëåäîâàíèé «áåëûõ ïîëåé» êàðòû íóêëèäîâ è íîâûõ
ïðèìåíåíèé.

Á. Ìàðêîâ, Ê. Ìàðèíîâà

Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ

íåéòðîíîâ ñ ÿäðàìè «ISINN-12»

Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåé-
òðîíîâ ñ ÿäðàìè (ISINN — International Seminar on Inter-
action of Neutrons with Nuclei) ñîáèðàëñÿ â Äóáíå 26–
29 ìàÿ â 12-é ðàç. Ó ìíîãèõ íàðîäîâ äþæèíà — ñ÷àñòëè-
âîå ÷èñëî. Ñåðèÿ ñåìèíàðîâ «ISINN» íà÷àëàñü â 1993 ã.
ñ ïðåäñòàâèòåëüíîé ñïåöèàëèçèðîâàííîé êîíôåðåíöèè,
ïîñâÿùåííîé íàðóøåíèþ ôóíäàìåíòàëüíûõ ñèììå-
òðèé â ðåàêöèÿõ, âûçâàííûõ íåéòðîíàìè. Îíà áûëà îð-
ãàíèçîâàíà ñîâìåñòíûìè óñèëèÿìè ËÍÔ ÎÈßÈ,

Ëîñ-Àëàìîññêîé íàöèîíàëüíîé ëàáîðàòîðèè è Triangle
Universities Nuclear Laboratory (Äàðåì, ÑØÀ). Â ïîñëå-
äóþùèå ãîäû «ISINN», îðãàíèçóåìûå Ëàáîðàòîðèåé
íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà, ïîñòåïåííî ïðå-
âðàòèëèñü â òðàäèöèîííûå åæåãîäíûå ðàáî÷èå ñîâåùà-
íèÿ ïî øèðîêîìó êðóãó âîïðîñîâ íåéòðîííîé ÿäåðíîé
ôèçèêè ñî ñâîåé äîñòàòî÷íî ñòàáèëüíîé àóäèòîðèåé.
Îäíàêî, ïîñêîëüêó îäíîé èç âàæíåéøèõ öåëåé ýòèõ ñå-
ìèíàðîâ áûëî ïðèâëå÷åíèå ìîëîäåæè ê èññëåäîâàíèÿì
â îáëàñòè íåéòðîííîé ÿäåðíîé ôèçèêè è, òàêèì îáðàçî-
ì, ñîõðàíåíèå îïûòà è ñîîòâåòñòâóþùåé ýêñïåðèìåí-
òàëüíîé êóëüòóðû, òî ìåæäóíàðîäíûé ïðîãðàììíûé êî-
ìèòåò è îðãàíèçàòîðû êîíôåðåíöèè âñå ýòè ãîäû ïðèëà-
ãàëè ñïåöèàëüíûå óñèëèÿ ê ïîñòîÿííîìó îáíîâëåíèþ
ñîñòàâà ó÷àñòíèêîâ êîíôåðåíöèè, îñîáåííî çà ñ÷åò ïðè-
ãëàøåíèÿ ìîëîäûõ ôèçèêîâ â êà÷åñòâå äîêëàä÷èêîâ.

Íàó÷íàÿ ïðîãðàììà «ISINN» ôîðìèðóåòñÿ êàê ïî
ïðåäëîæåíèþ ÷ëåíîâ ïðîãðàììíîãî êîìèòåòà, ïðåäñòà-
âëÿþùåãî îñíîâíûå íåéòðîííûå ÿäåðíûå öåíòðû, òàê è
ïî ïðåäëîæåíèÿì ñàìèõ áóäóùèõ ó÷àñòíèêîâ ñåìèíàðà.
Ïîñêîëüêó íà ñîâåùàíèå îáû÷íî ïðåäñòàâëÿþòñÿ äî-
ñòàòî÷íî ñâåæèå ðåçóëüòàòû, èíîãäà äàæå íàõîäÿùèåñÿ
â ïðîöåññå îñìûñëåíèÿ, òî äèñêóññèè íà ñåññèÿõ è, îñî-
áåííî, âíå èõ, ïðîâîäèìûå â íåôîðìàëüíîé ðàáî÷åé îá-
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H. Backe (Germany), J. Billowes (United Kingdom), V. Fe-
dosseev (CERN), Yu. Gangrsky (JINR), J. Lassen (Canada)
Z.T. Lu (Argonne) and K. Wendt (Germany). Special atten-
tion was given to the new laser spectroscopic methods and
different aspects of their applications, with a stress on the
problems faced by the efforts to gain access to nuclear
ground- and isomeric-state properties far off stability up to
the drip lines. The perspectives for future investigation and
needs of collaborations were discussed as well. Briefly, the
workshop was in general devoted to the new generation of
experimental methods and has shown that now the main in-
terest has moved from a systematic exploration of larger re-
gions of the chart of nuclides to the poorly investigated
«blank fields» and applications.

B. Markov (co-chairman),

K. Marinova (scientific secretary)

International Seminar on Interaction

of Neutrons with Nuclei (ISINN-12)

The International Seminar on Interaction of Neutrons
with Nuclei (ISINN) gathered in Dubna on 26–29 May for

the twelfth time. In many cultures «12» is a lucky number.
The ISINN series started in 1993 with a highly representa-
tive specialized conference held due to joint efforts of
JINR’s FLNP, Los-Alamos National Laboratory and Trian-
gle Universities Nuclear Laboratory (Durham, the USA).
They were dedicated to violation of fundamental symme-
tries in neutron-induced reactions. In the ensuing years,
ISINNs, organized by the Frank Laboratory of Neutron
Physics, JINR, have gradually grown into a series of annual
meetings devoted to a wide spectrum of neutron nuclear
physics issues with its own quite stable audience. One of the
chief aims of the seminars is, however, the attraction of the
young to investigations in neutron nuclear physics with the
aim of experience and experimental culture preservation. To
this end, during all these years the International Programme
Committee and the seminar organizers have made special
efforts to renew the seminar audience, especially by inviting
young physicists as ISINN speakers.

The ISINN scientific programme is formed of the is-
sues suggested for discussion by the members of the Pro-
gramme Committee, who are representatives of world lead-
ing nuclear centres, as well as of those suggested by future
participants of the seminar. Since the results that are quite
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ñòàíîâêå, îêàçûâàþòñÿ ïîëåçíûìè íå òîëüêî ñëóøàòå-
ëÿì, íî è, çà÷àñòóþ, àâòîðàì ðàáîò, òàê êàê ñåìèíàð ïî
ìíîãèì åãî òðàäèöèîííûì òåìàì ñîáèðàåò âåñüìà ïðåä-
ñòàâèòåëüíóþ è ïðîôåññèîíàëüíóþ àóäèòîðèþ. Âîç-
ìîæíîñòè òàêèõ îáñóæäåíèé ÷àñòî âûõîäÿò çà ðàìêè
ïðîñòûõ äèñêóññèé è ïðèâîäÿò ê îáðàçîâàíèþ íîâûõ
êîëëàáîðàöèé äëÿ ïðîâåäåíèÿ ñîâìåñòíûõ ýêñïåðèìåí-
òîâ. Ñåé÷àñ, êîãäà èññëåäîâàòåëè ËÍÔ ÎÈßÈ íå èìåþò
ñâîåãî ïîëíîöåííîãî èñòî÷íèêà íåéòðîíîâ äëÿ èññëåäî-
âàíèé ïî ÿäåðíîé ôèçèêå (ñîçäàíèå íîâîãî èñòî÷íèêà
ÈÐÅÍ èäåò ñëèøêîì ìåäëåííî), âîçìîæíîñòü ó÷àñòèÿ â
êîëëàáîðàöèÿõ, ðàáîòàþùèõ íà âíåøíèõ èñòî÷íèêàõ,
ÿâëÿåòñÿ îñîáåííî àêòóàëüíîé.

Ïðîãðàììà «ISINN-12» ïî òðàäèöèè îõâàòûâàëà
äîñòàòî÷íî øèðîêèé ñïåêòð âîïðîñîâ íåéòðîííîé ÿäåð-
íîé ôèçèêè. Ïðè ýòîì êàæäûé ñåìèíàð âñåãäà èìååò îä-
íó-äâå óäàðíûå òåìû, â êîòîðûõ ïîëó÷åíî áîëüøå íî-
âûõ ðåçóëüòàòîâ è êîòîðûå ïðèâëåêàþò íàèáîëüøåå ÷è-
ñëî äîêëàä÷èêîâ. Äëÿ «ISINN-12» ýòî ôèçèêà äåëåíèÿ è
âîïðîñû íàðóøåíèÿ ôóíäàìåíòàëüíûõ ñèììåòðèé â ðå-
àêöèÿõ, âûçâàííûõ íåéòðîíàìè. Îäíàêî ýòî íå îçíà÷àåò,
÷òî äðóãèå òðàäèöèîííûå òåìû, òàêèå êàê ôóíäàìåí-
òàëüíûå ñâîéñòâà íåéòðîíà èëè ôèçèêà ÓÕÍ, ýêîëîãèÿ
èëè âîïðîñû ñòðóêòóðû âîçáóæäåííûõ ÿäåð, áûëè

îáîéäåíû âíèìàíèåì. Âñåãî íà êîíôåðåíöèè áûëî
ïðåäñòàâëåíî îêîëî 60 óñòíûõ è 30 ïîñòåðíûõ äîêëà-
äîâ. Íà ñåìèíàð ïðèáûëè 30 ó÷àñòíèêîâ èç-çà ðóáåæà è
áîëåå 50 — èç Ðîññèè. Êðîìå òîãî, â íåì ïðèíÿëè ó÷à-
ñòèå ïî÷òè 60 ÷åëîâåê îò ëàáîðàòîðèé ÎÈßÈ.

À. Â. Áåëóøêèí, äèðåêòîð ËÍÔ

«Íåéòðîííûå èññëåäîâàíèÿ êîíäåíñèðîâàííûõ

ñðåä íà èìïóëüñíîì ðåàêòîðå ÈÁÐ-2»

12–16 èþíÿ â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà ïðîøëî òðåòüå ñîâåùàíèå â ðàìêàõ
ñîòðóäíè÷åñòâà ÎÈßÈ–Ãåðìàíèÿ «Íåéòðîííûå èññëå-
äîâàíèÿ êîíäåíñèðîâàííûõ ñðåä íà èìïóëüñíîì ðåàêòî-
ðå ÈÁÐ-2», â êîòîðîì ïðèíÿëè ó÷àñòèå ó÷åíûå èç Ãåðìà-
íèè è ÎÈßÈ, ðàáîòàþùèå ïî ñîâìåñòíûì ïðîåêòàì â
îáëàñòè ôèçèêè êîíäåíñèðîâàííîãî ñîñòîÿíèÿ. Öåëü ñî-
âåùàíèÿ — îáñóäèòü ïóòè ýôôåêòèâíîãî èñïîëüçîâàíèÿ
ðåàêòîðà ÈÁÐ-2 è ñòèìóëèðîâàòü íîâûå íàó÷íûå êîí-
òàêòû â ðàìêàõ ïðîãðàììû ïîëüçîâàòåëåé, ðåàëèçóåìîé
â ËÍÔ.

Íàðÿäó ñ äîêëàäàìè ïî íîâûì íàó÷íûì ðåçóëüòà-
òàì, ïîëó÷åííûì â ïîñëåäíèå ãîäû íà ÈÁÐ-2, îñîáîå
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fresh or in the process of being thought over are often pre-
sented at the seminar, the in-session discussions, and espe-
cially out-session discussions held in an informal working
atmosphere, appear to be useful not only for the listeners but
for the presenters as well, as the seminar has quite a repre-
sentative and professional audience in the seminar’s tradi-
tional research directions. Such discussions often result in
the formation of new collaborations for conducting joint ex-
periments. Today, as JINR FLNP specialists lack a full-val-
ue neutron source for investigations in nuclear physics
(IREN construction goes too slowly), the possibility of a
full-scale participation in collaborations working with out-
side-JINR sources is quite topical.

The ISINN-12 programme traditionally covered quite a
wide spectrum of issues in neutron nuclear physics. Any-
way, each seminar has one or two record issues that attract
the largest number of speakers and contribute the largest
number of new results. For ISINN-12, it was the physics of
fission together with problems related to violation of funda-
mental symmetries in neutron-induced reactions. This,
however, did not mean that the other traditional topics, such
as fundamental properties of the neutron and UCN physics,
environmental problems and the structure of excited nuclei

experienced a lack of attention. A total of about 60 oral pre-
sentations and 30 posters were contributed to the seminar.
Thirty participants from abroad and over 50 participants
from Russia attended the seminar. In addition, about 60 par-
ticipants from JINR Laboratories took part in the event.

A. V. Belushkin, FLNP Director

JINR–Germany User Meeting «Condensed Matter

Physics with Neutrons at the IBR-2 Pulsed Reactor»

The Third JINR–Germany User Meeting «Condensed
Matter Physics with Neutrons at the IBR-2 Pulsed Reactor»
was held at the Frank Laboratory of Neutron Physics
(FLNP) of the Joint Institute for Nuclear Research in Dub-
na, Russia, on 12–16 June 2004. The meeting was intended
to bring together scientists from Germany and JINR who
participate in the joint projects to discuss the effective use of
the IBR-2 neutron source and stimulate the progress in col-
laboration within the framework of the user-policy pro-
gramme.

Along with the presentations of new experimental re-
sults obtained at the IBR-2 reactor, special attention was



âíèìàíèå áûëî óäåëåíî ðàáîòàì ïî óëó÷øåíèþ è ìî-
äåðíèçàöèè ñïåêòðîìåòðîâ âîêðóã ðåàêòîðà, à òàêæå ïî
ðàçâèòèþ íîâûõ ýêñïåðèìåíòàëüíûõ ìåòîäîâ è ìåòîäîâ
àíàëèçà äàííûõ ïî ðàññåÿíèþ íåéòðîíîâ. Íà ñîâåùàíèå
áûëè ïðèãëàøåíû è ïîòåíöèàëüíûå ïîëüçîâàòåëè ðåàê-
òîðà, äëÿ êîòîðûõ áûë ïðåäñòàâëåí îáçîð âîçìîæíûõ
èññëåäîâàíèé íà ÈÁÐ-2 è ïðîâåäåíà ïîäðîáíàÿ ýêñêóð-
ñèÿ ïî óñòàíîâêàì âîêðóã ðåàêòîðà.

Íàó÷íàÿ ïðîãðàììà ñîâåùàíèÿ âêëþ÷àëà â ñåáÿ
ñëåäóþùèå íàïðàâëåíèÿ: ðåôëåêòîìåòðèÿ ïîëÿðèçî-
âàííûõ íåéòðîíîâ è ìåòîäû íà îñíîâå ëàðìîðîâñêîé
ïðåöåññèè ñïèíà íåéòðîíà; èññëåäîâàíèÿ òåêñòóðû ãîð-
íûõ ïîðîä ñ ïîìîùüþ äèôðàêöèè íåéòðîíîâ; ìàëîóãëî-

âîå ðàññåÿíèå íåéòðîíîâ â ïðèëîæåíèè ê ïîëèìåðàì,
áèîëîãè÷åñêèì îáúåêòàì è ñëîæíûì æèäêîñòÿì; ñòðóê-
òóðíàÿ äèôðàêöèÿ è äèíàìèêà êðèñòàëëîâ; äåòåêòîðû
òåïëîâûõ íåéòðîíîâ. Â ðàìêàõ äàííûõ íàïðàâëåíèé
áûëî ïðåäñòàâëåíî îêîëî 40 óñòíûõ è ïîñòåðíûõ äîêëà-
äîâ. Áîëüøèíñòâî èç íèõ âêëþ÷åíû â òðóäû ñîâåùàíèÿ,
ïëàíèðóåìûå ê âûïóñêó â ÎÈßÈ â 2004 ã. Ñîâåùàíèå
ïîêàçàëî, ÷òî àêòèâíîñòü ïîëüçîâàòåëåé ðåàêòîðà
ÈÁÐ-2 èç Ãåðìàíèè è ÷èñëî ñîâìåñòíûõ ðàáîò íàõîäÿò-
ñÿ íà âûñîêîì óðîâíå. Â õîäå ñîâåùàíèÿ îáå ñòîðîíû
âûðàçèëè íàäåæäó, ÷òî ñîòðóäíè÷åñòâî ÎÈßÈ–Ãåðìà-
íèÿ ïî ôèçèêå êîíäåíñèðîâàííîãî ñîñòîÿíèÿ áóäåò
óñïåøíî ðàçâèâàòüñÿ äàëüøå. Ýòà íàäåæäà ïîääåðæèâà-
åòñÿ çíà÷èòåëüíûì ÷èñëîì ìîëîäûõ ñïåöèàëèñòîâ èç
Ãåðìàíèè è ÎÈßÈ, ïðèíÿâøèõ ó÷àñòèå â ñîâåùàíèè.

Îðãêîìèòåò áëàãîäàðèò BMBF (Ìèíèñòåðñòâî ïî
îáðàçîâàíèþ è íàóêå Ãåðìàíèè) çà ôèíàíñîâóþ ïîä-
äåðæêó ñîâåùàíèÿ.

Ã. Ëàóòåð, Ã. Êëîçå, À. Â. Áåëóøêèí
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drawn to the scientific activities concentrated on instrument
improvements, development of new experimental methods,
as well as methods of analyzing neutron data. A review of
the possibilities of research at the Frank Laboratory of Neu-
tron Physics was given for potential users and interested sci-
entists.

The scientific programme of the meeting included the
following topics: reflectometry of polarized neutrons and
methods based on Larmor precession of neutron spin; tex-
ture of rocks with neutron diffraction; small-angle neutron
scattering in applications to polymers, biological objects
and complex fluids; structural neutron diffraction and dy-
namics of crystals; detectors of thermal neutrons. About 40
oral and poster reports about the development within these
topics were made during the meeting. Most of them will be

presented in the proceedings of the meeting to be published
in 2004 by JINR. The user meeting has shown that the activ-
ity of German users at the IBR-2 reactor in Dubna, as well as
scientific contacts between Germany and FLNP, remains at
a high level. Both parties expressed hope that the joint col-
laboration in the field of neutron investigations of con-
densed matter would successfully develop further, which
was supported by a significant number of young scientists
from Germany and JINR who took part in the meeting.

The Organizing Committee of the meeting is sincerely
grateful to BMBF (German Ministry of Education and Re-
search) for the financial support of the user meeting.

H. Lauter, G. Klose, A. V. Belushkin

Äóáíà, 12 èþíÿ.
Äîêòîð Ã. Ëàóòåð îòêðûâàåò ñîâåùàíèå
«Íåéòðîííûå èññëåäîâàíèÿ êîíäåíñèðîâàííûõ ñðåä
íà èìïóëüñíîì ðåàêòîðå ÈÁÐ-2» äîêëàäîì ïî íîâûì
ìåòîäàì íà îñíîâå ëàðìîðîâñêîé ïðåöåññèè ñïèíà íåéòðîíà

Dubna, 12 June.
Dr H. Lauter opens the JINR–Germany User Meeting
«Condensed Matter Physics with Neutrons at the IBR-2 Pulsed
Reactor» with a report on new methods based on the Larmor
precession of neutron spin



ÅÂÐÎÏÀ

DESY/CERN. Ó÷àñòíèêè ðàáî÷åãî ñîâåùàíèÿ
HERA–LHC ïðîâîäÿò ñîâìåñòíûé àíàëèç ýêñïåðèìåí-
òîâ è èçìåðåíèé íà óñòàíîâêå HERA, îòíîñÿùèõñÿ ê
áóäóùèì èññëåäîâàíèÿì íà LHC. Îáà íàó÷íûõ öåíòðà
ïðèíÿëè ðåøåíèå ïðîâåñòè ðÿä òàêèõ ñîâåùàíèé â òå-
÷åíèå ãîäà è ïðåäñòàâèòü îêîí÷àòåëüíûå ðåçóëüòàòû â
DESY â ÿíâàðå 2005 ã.

CERN. Â Åâðîïå óñêîðÿþòñÿ òåìïû ðàçâèòèÿ òåõ-
íîëîãèé GRID. Ïðîåêò EGEE (Enabling Grids for E-Sci-
ence in Europe) ïðîäîëæèò ðàáîòó ïðåäûäóùåãî ïðî-
åêòà EDG (European DataGrid), îñíîâûâàÿñü íà äî-
ñòèãíóòûõ óñïåõàõ è ðàçâèâàÿ âîçìîæíîñòè
GRID-èíôðàñòðóêòóðû, ÷òîáû îáåñïå÷èòü ðàáîòó ñè-
ñòåìû ïî âñåé Åâðîïå 24 ÷àñà â ñóòêè.

Ôîíä Ý. Ìàéîðàíû (Ýðèñå, Èòàëèÿ) ïðîâåë êîí-
ãðåññ «Óñêîðèòåëè ÷àñòèö è äåòåêòîðû: îò ôèçèêè ê
ìåäèöèíå» â ðàìêàõ Ìåæäóíàðîäíîé øêîëû ïî ôèçèêå
è èíäóñòðèè. Ó÷àñòíèêè êîíãðåññà ïîä÷åðêíóëè, ÷òî
äèàëîã ìåæäó ôèçèêîé è ìåäèöèíîé ñî âðåìåí ñîçäà-
íèÿ ñóáàòîìíîé ôèçèêè ïîçâîëèë èñïîëüçîâàòü ðåíò-
ãåíîâñêîå èçëó÷åíèå, ìàãíèòíûé ðåçîíàíñ è ìíîãèå
äðóãèå íàó÷íûå äîñòèæåíèÿ â äèàãíîñòèêå è ëå÷åíèè
çëîêà÷åñòâåííûõ îïóõîëåé ñàìûìè ñîâðåìåííûìè
ìåòîäàìè.

Ïàðèæ (Ôðàíöèÿ). 2600 ôèçèêîâ ñî âñåãî ìèðà
ïîäïèñàëè äîêóìåíò â ïîääåðæêó ñîçäàíèÿ ýëåê-
òðîí-ïîçèòðîííîãî ëèíåéíîãî êîëëàéäåðà âûñîêèõ
ýíåðãèé êàê îñíîâíîé ýêñïåðèìåíòàëüíîé óñòàíîâêè
íîâîãî ïîêîëåíèÿ â èçó÷åíèè ïîãðàíè÷íûõ îáëàñòåé
ôèçèêè. Îá ýòîì îáúÿâèëî îáùåñòâî «Âñåìèðíûå èñ-
ñëåäîâàíèÿ ïî ôèçèêå è äåòåêòîðû äëÿ íîâîãî ëèíåé-
íîãî êîëëàéäåðà».

Íàöèîíàëüíûé èíñòèòóò ÿäåðíîé ôèçèêè (Èòà-
ëèÿ). Ýêñïåðèìåíò LUNA (Laboratory for Underground
Nuclear Astrophysics), îñóùåñòâëÿåìûé Íàöèîíàëüíîé
ëàáîðàòîðèåé Ãðàí-Ñàññî (Èòàëèÿ) è Óíèâåðñèòåòîì
Ðóðà (Ãåðìàíèÿ), ïîêàçûâàåò, ÷òî íåêîòîðûå ÿäåðíûå
ðåàêöèè ñëèÿíèÿ â çâåçäàõ ïðîõîäÿò ìåäëåííåå, ÷åì
ïðåäïîëàãàëè ó÷åíûå. Âñëåäñòâèå ýòîãî ñäåëàí âû-
âîä, ÷òî çâåçäû, ãàëàêòèêè è ñàìà Âñåëåííàÿ ñòàðøå,
÷åì ñ÷èòàëîñü äî ïîëó÷åíèÿ ýòèõ ðåçóëüòàòîâ.

DESY, Ãàìáóðã (Ãåðìàíèÿ). 19 ìàÿ èññëåäîâà-
òåëüñêèé öåíòð DESY îòïðàçäíîâàë îñîáåííóþ äàòó —
óæå 40 ëåò ó÷åíûå âåäóò èññëåäîâàíèÿ ñ ïîìîùüþ òàê
íàçûâàåìîãî ñèíõðîòðîííîãî èçëó÷åíèÿ. Ïî ñëîâàì
ïðîôåññîðà À. Âàãíåðà, ïðåäñåäàòåëÿ êîìèññèè äè-
ðåêòîðîâ DESY, ñåãîäíÿ áîëåå 1900 ó÷åíûõ èç 31
ñòðàíû èñïîëüçóþò óñêîðèòåëü DESY è åãî îáîðóäî-
âàíèå â êà÷åñòâå ìîùíûõ èñòî÷íèêîâ èçëó÷åíèÿ. Â
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DESY/CERN. HERA–LHC meeting at CERN explored
the impact of measurements made at HERA on the
physics programme of the LHC. Several more meetings
are planned during the course of the year. The various
working groups will present their results at a final meeting
at DESY in January 2005.

CERN. European plans for Grid technology change
gear this week, as the pioneering European Data Grid
(EDG) project comes to a successful end and a new pro-
ject, the Enabling Grids for E-Science in Europe (EGEE)
project, begins. The EGEE project will build on the suc-
cess of the EDG project and take Grid technology even
further by establishing a service Grid infrastructure, which
is available across Europe, 24 hours a day.

The Ettore Majorana Foundation (Italy) held a
congress titled «Particle Accelerators and Detectors: from
Physics to Medicine» in the context of the International
School on Physics and Industry. The interaction between
physics and medicine, at the centre of the debate of this
year, demonstrated to be particularly fruitful since sub-
atomic physics was born, and it strengthened itself as nu-
clear and elementary particle physics advanced. It is due
to the dialogue between these two disciplines that the es-
sential diagnostics and treatment tools, such as the

X-rays, the magnetic resonance and many others, can be
employed to fight tumours.

Paris (France). Over 2600 physicists from all over
the world have signed a document supporting a high-en-
ergy electron–positron linear collider as the next major
experimental facility for frontier particle physics research,
as was announced by members of the World-Wide Study
of Physics and Detectors for a Linear Collider.

National Institute for Nuclear Physics (Italy). Some
nuclear fusion reactions inside stars occur more slowly
than we thought and, as a consequence, stars them-
selves, as well as galaxies and the entire Universe, are a
bit older than expected. This is what comes out of the last
results of LUNA experiment (Laboratory for Underground
Nuclear Astrophysics), settled by the National Laboratory
of Gran Sasso and realized in cooperation by INFN and
Ruhr University in Bochum (Germany).

DESY, Hamburg (Germany). On 19 May, the DESY
research centre celebrated the anniversary of a very spe-
cial kind of light: For 40 years, scientists have been con-
ducting research with the so-called synchrotron radiation
at DESY. Professor Albrecht Wagner, chairman of the
DESY Board of Directors, recalls: «Today, around 1900
scientists from 31 countries are using our accelerator fa-
cilities as powerful light sources. And the next 40 years
look just as promising for DESY — the worldwide unique
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ïëàíàõ DESY íà áëèæàéøèå 40 ëåò — ïèîíåðñêèå èñ-
ñëåäîâàíèÿ íà òàêèõ óíèêàëüíûõ ïðèáîðàõ, êàê ëàçåð
íà ñâîáîäíûõ ýëåêòðîíàõ äëÿ âàêóóìíîãî óëüòðàôèî-
ëåòîâîãî è ìÿãêîãî ðåíòãåíîâñêîãî èçëó÷åíèÿ
VUV-FEL, ðåíòãåíîâñêèé ëàçåð XFEL è óñêîðèòåëü
PETRA, ïðåîáðàçîâàííûé â PETRA III.

GSI, Äàðìøòàäò (Ãåðìàíèÿ). Àññîöèàöèÿ
FINUPHY (Frontiers in Nuclear Physics) îïóáëèêîâàëà
íîâûé ñïðàâî÷íèê ïî èññëåäîâàíèÿì ÿäðà è ìàòåðèè
íà ôåìòîóðîâíå, ïðîâîäèìûì â ðàçëè÷íûõ ëàáîðàòî-
ðèÿõ Åâðîïû ñ ïîìîùüþ ñëîæíûõ óñòàíîâîê íîâîãî
ïîêîëåíèÿ ïðèáîðîâ â ýòîé îáëàñòè.

CERN. 2 èþíÿ ãåíåðàëüíûé äèðåêòîð CERN
Ð. Ýìàð âðó÷èë ïðåìèè äâóì áðèòàíñêèì ó÷åíûì —
ä-ðó Ý. Ìàêíàáó è ä-ðó Ô. Õàððèñó — çà âûäàþùèåñÿ
äîñòèæåíèÿ âî âíåäðåíèè òåõíîëîãèè GRID â êîìïüþ-
òåðíûå èññëåäîâàíèÿ CERN. Ó÷åíûå èç Âåëèêîáðèòà-
íèè ðàçðàáîòàëè ìîäåëü ìîùíîé ñèñòåìû áåçîïàñíî-
ñòè äëÿ ñèñòåìû GRID LHC, à òàêæå ïðèíèìàþò àêòèâ-
íîå ó÷àñòèå â ñîçäàíèè ñèñòåìû GRID â ôèçèêå
÷àñòèö.

ÑØÀ

Áàòàâèÿ, Èëëèíîéñ. 18 èþíÿ ó÷åíûå Íàöèîíàëü-
íîé óñêîðèòåëüíîé ëàáîðàòîðèè èì. Ý. Ôåðìè â ýêñ-

ïåðèìåíòå SELEX íàáëþäàëè íîâûå ÷àñòèöû èç ñåìüè
ñóáàòîìíûõ ÷àñòèö — òàê íàçûâàåìûå «òÿæåëûå-ëåã-
êèå» ìåçîíû. Íîâûé ìåçîí ñîñòîèò èç ñòðàííîãî êâàð-
êà è î÷àðîâàííîãî àíòèêâàðêà. Îí ñàìûé òÿæåëûé èç
âñåõ íàáëþäàåìûõ ÷àñòèö ýòîãî ñåìåéñòâà. Åãî íå-
îáû÷íîå ïîâåäåíèå îïðîâåðãàåò ñóùåñòâóþùèå ïðà-
âèëà äëÿ ðàñïàäàþùèõñÿ ÷àñòèö, òàê êàê ýòîò òÿæå-
ëûé ìåçîí æèâåò â òðè ðàçà äîëüøå, ÷åì åãî áîëåå
ëåãêèå «ðîäñòâåííèêè». Êàê èçâåñòíî, ÷åì ìàññèâíåå
÷àñòèöà, òåì êîðî÷å âðåìÿ åå æèçíè ïåðåä ìîìåíòîì
ðàñïàäà íà äðóãèå ÷àñòèöû.

Àñòðîôèçè÷åñêèé öåíòð (Ãàðâàðä) íà÷àë ñòðîè-
òåëüñòâî òåëåñêîïà VERITAS (the Very Energetic Radia-
tion Imaging Telescope Array System). Íà îêðóæíîñòè
äèàìåòðîì 12 ìåòðîâ áóäóò ðàñïîëîæåíû îïòè÷åñêèå
îòðàæàòåëè ñî ñâåðõáûñòðûìè êàìåðàìè, îáðàçóÿ
îäíó èç ñàìûõ ÷óâñòâèòåëüíûõ â ìèðå îáñåðâàòîðèé
âûñîêèõ ýíåðãèé äëÿ íàáëþäåíèÿ çà ãàììà-èçëó÷å-
íèåì.

Àïòîí, Íüþ-Éîðê. Íà ðåëÿòèâèñòñêîì êîëëàéäåðå
òÿæåëûõ èîíîâ (RHIC) óñòàíîâëåí íîâûé ðåêîðä ñâå-
÷åíèÿ òÿæåëûõ èîíîâ. Îí ïðåâçîøåë âñå îæèäàíèÿ
ìíîãîíàöèîíàëüíîé êîìàíäû ôèçèêîâ, êîòîðûå ïðî-
âîäèëè íà óñêîðèòåëå ñåàíñû ñ èîíàìè çîëîòà ñ äåêà-
áðÿ 2003 ã. ïî àïðåëü 2004 ã.
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free-electron laser VUV-FEL for vacuum-ultraviolet and
soft X-ray radiation, the European X-ray laser XFEL for
light with even shorter wavelengths, and the PETRA ac-
celerator, which is being converted into PETRA III.

GSI, Darmstadt (Germany). To explain the exciting
programme of European nuclear research, FINUPHY as-
sociation (Frontiers in Nuclear Physics) has produced a
booklet, which presents the science and applications at a
femto level at specialized laboratories in Europe, where
research into nuclei relies on complex equipment of a new
generation.

CERN. On 2 June, Dr Aymar presented a CERN–UK
award for outstanding achievement in Grid development,
to Dr Andrew McNab and Dr Frank Harris. Dr Aymar
stressed their key contributions to developing a robust se-
curity model for the Large Hadron Collider Computing
Grid, which is of critical importance for ensuring that the
huge amounts of data produced by CERN’s next particle
accelerator will be securely stored and easily accessible
for analysis.

USA
Batavia, Illinois. Scientists at the Department of En-

ergy’s Fermi National Accelerator Laboratory (SELEX
experiment) announced on 18 June the observation of an
unexpected new member of a family of subatomic parti-
cles called «heavy-light» mesons. The new meson, a com-

bination of a strange quark and a charm antiquark, is the
heaviest ever observed in this family, and it behaves in
surprising ways — it apparently breaks the rules on de-
caying into other particles. As a rule, the more massive
the meson, the shorter its lifetime before decaying into
other particles. But not this time. This heavy meson lives
three times longer than its lighter relatives.

Astrophysical Observatory, Harvard. The Smith-
sonian Astrophysical Observatory reports the start of
construction of VERITAS, the Very Energetic Radiation
Imaging Telescope Array System. The project is being
funded by the Department of Energy and the National
Science Foundation. VERITAS will be an array of four
12-meter-diameter optical reflectors with ultrafast cam-
eras, which together will form one of the most sensitive
very-high-energy gamma-ray observatories in the world.

Upton, NY. The Relativistic Heavy Ion Collider (RHIC)
at the U.S. Department of Energy’s Brookhaven National
Laboratory has established a new machine record for
heavy-ion luminosity, well above its previous perfor-
mance. Luminosity is an extremely important measure of
a colliding-beam accelerator’s performance. Exceeding
all expectations of the international physicists working at
RHIC, the record-breaking luminosity, or rate of particle
interactions, was set during the most recent experimental
run using gold ions, which lasted four months, from De-
cember 2003 to April 2004.
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	AT THE LABORATORIES OF JINR
	I. Savin, A. Nagaitsev. HERMES Experiment at DESY:
	Yu. G. Alenitskyet al. Irradiation Complex ALFA
	G. Shelkov. Muon System for ATLAS
	I. Antoniou, P. V. Zrelov, V. V. Ivanov, Valery V. Ivanov, Yu. L. Kalinovsky. Statistical and Kinetic Models
	SESSION OF THE JINR SCIENTIFIC COUNCIL
	MEETINGS OF THE JINR PACs
	JINR DIRECTORATE’S INFORMATION
	PRIZES. HONORARY TITLES
	SCIENTIFIC COOPERATION
	SEMINARS
	CONFERENCES. MEETINGS
	VI International Workshop «Application of Lasers in Atomic Nuclei Research»
	International Seminar on Interaction of Neutrons with Nuclei (ISINN-12)
	JINR–Germany User Meeting «Condensed Matter Physics with Neutrons at the IBR-2 Pulsed Reactor»
	DIGEST
	NEW PUBLICATIONS

