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Íà ñèíõðîôàçîòðîíå ËÂÝ ÎÈßÈ íà÷àò ýêñïåðè-
ìåíò ïî èçó÷åíèþ ðàññåÿíèÿ ïîëÿðèçîâàííûõ ïðîòîíîâ
íà âíóòðèÿäåðíûõ íóêëîíàõ. Ýòà ðàáîòà âûïîëíÿåòñÿ â
ðàìêàõ ýêñïåðèìåíòàëüíîé ïðîãðàììû «Ëèäèðóþùèå
÷àñòèöû» ôèçèêàìè ÍÈÈ ÿäåðíîé ôèçèêè Ìîñêîâñêîãî
ãîñóäàðñòâåííîãî óíèâåðñèòåòà è Ëàáîðàòîðèè âûñîêèõ
ýíåðãèé ÎÈßÈ. Îñíîâíàÿ çàäà÷à ýêñïåðèìåíòà ñîñòîèò
â èçìåðåíèè ïîäàâëåíèÿ àíàëèçèðóþùåé ñïîñîáíîñòè
ïðè ðàññåÿíèè íà âíóòðèÿäåðíûõ íóêëîíàõ ïî ñðàâíå-
íèþ ñî ñâîáîäíûìè. Ýòî ïîçâîëèò îñóùåñòâèòü êðèòè-
÷åñêóþ ïðîâåðêó îïèñàíèÿ àäðîí-ÿäåðíîãî âçàèìîäåé-
ñòâèÿ â ðàìêàõ ÐÈÀ-ìîäåëè, êîòîðàÿ ïðåäñêàçûâàåò çíà-
÷èòåëüíûå ñïèíîâûå ýôôåêòû â èññëåäóåìîì ÿâëåíèè,
è ïîëó÷èòü íîâóþ èíôîðìàöèþ î êëàñòåðèçàöèè íóêëî-
íîâ. Êðîìå òîãî, ýòè èçìåðåíèÿ íåîáõîäèìû â ìåòîäè÷å-
ñêîì îòíîøåíèè äëÿ êîíñòðóèðîâàíèÿ è îïòèìèçàöèè
óãëåðîäíûõ ïîëÿðèìåòðîâ, ðàáîòàþùèõ â îáëàñòè ýíåð-
ãèé ïîðÿäêà íåñêîëüêèõ ÃýÂ.

Äëÿ ôîðìèðîâàíèÿ ïó÷êà ïîëÿðèçîâàííûõ ïðîòî-
íîâ èñïîëüçóåòñÿ ìåòîäèêà ñòðèïïèíãà ïîëÿðèçîâàí-
íûõ äåéòðîíîâ, ðàçâèòàÿ â 1992–1995 ãã. íà ýêñïåðèìåí-
òàëüíîé óñòàíîâêå ÑÌÑ ÌÃÓ. Ïîëÿðèçàöèÿ ïó÷êà ïî-

ñòîÿííî êîíòðîëèðóåòñÿ äîïîëíèòåëüíûì ïó÷êîâûì
ïîëÿðèìåòðîì. Âî âðåìÿ ïåðâîãî ñåàíñà áûëà èçìåðåíà
àíàëèçèðóþùàÿ ñïîñîáíîñòü â ðåàêöèÿõ
d p XL↑ + → +C è d p XL↑ + → +C (âêëþ÷àÿ êîí-

òðîëüíîå èçìåðåíèå íà âîäîðîäå (ïîëèýòèëåíîâàÿ ìè-
øåíü)) äëÿ äâóõ çíà÷åíèé íà÷àëüíîé ýíåðãèè è ðÿäà çíà-
÷åíèé èìïóëüñà ëèäèðóþùåãî ïðîòîíà. Ïîëó÷åííûå
äàííûå ïðåäñòàâëåíû íà Ìåæäóíàðîäíûé ñåìèíàð ïî
ïðîáëåìàì ôèçèêè âûñîêèõ ýíåðãèé (Äóáíà, 2000).

Íà 45388 ñîáûòèÿõ ðåàêöèè np np→ + −π π , âûäå-

ëåííîé â np-âçàèìîäåéñòâèÿõ ïðè Pn =
= ±( , , )5 20 0 16 ÃýÂ/c â îäíîìåòðîâîé âîäîðîäíîé ïó-
çûðüêîâîé êàìåðå ËÂÝ ÎÈßÈ, ïðîèçâåäåíû ïîèñê è èñ-
ñëåäîâàíèÿ ðåçîíàíñîâ â ñèñòåìå π π+ −. Ïðè èñïîëüçî-
âàíèè êðèòåðèåâ cos *Θ p > 0 è | | ,*X π π+ −+ ≤ 0 5 âûäåëåíî

äåâÿòü îñîáåííîñòåé ïðè ìàññàõ (350 ± 11), (405 ± 10),
(505 ± 8), (609 ± 5), (665 ± 11), (754 ± 4), (878 ± 10),
(1155 ± 11) è (1235 ± 23) ÌýÂ/c2. Ïðåâûøåíèå íàä ôî-
íîì ñîñòàâëÿåò 2,3, 4,8, 4,1, 2,5, 2,9, 7,8, 2,2, 4,9 è 4,7
ñòàíäàðòíûõ îòêëîíåíèé ñîîòâåòñòâåííî. Ýêñïåðèìåí-
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An experiment to investigate the scattering of polarized
protons on intranuclear nucleons has been started at the Syn-
chrophasotron of the Laboratory of High Energies (LHE).
This work is carried out by physicists of the Nuclear Physics
Institute of Moscow State University in collaboration with
LHE within the framework of the «Leading Particles» ex-
perimental programme. The main task of the experiment is
to measure the analysing power reduction at the scattering
on intranuclear nucleons compared to the scattering on the
free ones. This allows critical testing of the RIA model de-
scription of the hadron-nucleus interaction, which predicts
significant spin effects in the investigated phenomenon, and
obtaining of new data about nucleon clusterization. More-
over, this measurement is important for an R&D task of con-
struction and optimization of carbon polarimeters operating
in the GeV energy region.

For polarized proton beam production, the method of
polarized deuteron stripping, developed at the SMS MSU
set up in 1992–95, is used. Beam polarization is permanent-
ly controlled by an additional beam line polarimeter.

During the first run in June 2000, an analysing power
was measured for the d p XL↑ + → +C and

d p XL↑ + → +C reactions (including control measure-

ments at hydrogen (CH 2 target)) for two values of the initial
energy and for a number of leading proton momenta.

The obtained data were presented at the XV Interna-
tional Seminar on HEP Problems (Dubna, 2000).

There have been carried out a search and study of the
resonances in π π+ −-system based on 45,388 events from
the np np→ + −π π reaction in np-interactions at

Pn = ±( . . )5 20 016 GeV/c in the 1-metre Hydrogen Bubble
Chamber of LHE. Using the criteria cos *Θ p > 0 and

| | .*X π π+ −+ ≤ 0 5, nine peculiarities were found at masses of

(350 ± 11), (405 ± 10), (505 ± 8), (609 ± 5), (665 ± 11),
(754 ± 4), (878 ± 10), (1155 ± 11) and (1235 ± 23) MeV/c 2.

The excess above the background for them was 2.3, 4.8, 4.1,
2.5, 2.9, 7.8, 2.2, 4.9 and 4.7 S.D. respectively. The experi-
mental widths of the resonances vary within the region from
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òàëüíûå øèðèíû ðåçîíàíñîâ ìåíÿþòñÿ â ïðåäåëàõ îò 16
äî 43 ÌýÂ/ñ 2, ÷òî ñðàâíèìî ñ ýêñïåðèìåíòàëüíûì ðàç-
ðåøåíèåì ïî ìàññàì. Ñðàâíåíèå ñî ñïåêòðîì ýôôåêòèâ-
íûõ ìàññ π π− 0-êîìáèíàöèé èç ðåàêöèè np pp→ −π π0

ïîêàçûâàåò, ÷òî ñîîòâåòñòâóþùèå îñîáåííîñòè â ýòîì
ñïåêòðå îòñóòñòâóþò. Ïîýòîìó íàéäåííûì îñîáåííî-
ñòÿì â ñïåêòðå ìàññ π π+ − íàäî ïðèïèñàòü çíà÷åíèå èçî-
òîïè÷åñêîãî ñïèíà I = 0. Îöåíêà ñïèíà ïðîèçâåäåíà äëÿ
íàèáîëåå ñòàòèñòè÷åñêè îáåñïå÷åííûõ ðåçîíàíñîâ ïðè
ìàññàõ 405, 505 è 754 ÌýÂ/ñ 2. Äëÿ M R = 754 ÌýÂ/c2

ñ âûñîêîé ñòåïåíüþ äîñòîâåðíîñòè J = 0; äëÿ M R = 405
è M R = 505ÌýÂ/c 2 íàèáîëåå âåðîÿòíîå çíà÷åíèå J = 0.

Òàêèì îáðàçîì, ìîæíî óòâåðæäàòü, ÷òî îáíàðóæåíî
ïî êðàéíåé ìåðå òðè ñîñòîÿíèÿ ñ êâàíòîâûìè ÷èñëàìè
σ 0-ìåçîíà 0 0+ ++( ) ïðè ìàññàõ 405, 505 è 754 ÌýÂ/c 2.

Ïðåäâàðèòåëüíûå äàííûå î ðåçîíàíñå ñ ìàññîé
754 ÌýÂ/ñ 2, îïóáëèêîâàííûå â 1998 ã., âêëþ÷åíû â

«Eur. Phys. Jour.» C15, 1 (2000) (Particle Data Group)
(URL: http://pdg.lbl.gov).
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Îáñóæäàþòñÿ ïåðåäàòî÷íàÿ ôóíêöèÿ è êîîðäèíàò-
íûå òî÷íîñòè â êëàñòåðàõ ñ ïåðåïîëíåíèåì äëÿ ìíîãî-
ïðîâîëî÷íîé ïðîïîðöèîíàëüíîé êàìåðû ñ êàòîäíûì
ñ÷èòûâàíèåì èíôîðìàöèè. Êàìåðà ïðåäíàçíà÷åíà äëÿ
ðåãèñòðàöèè ìþîíîâ â ìþîííîé ñòàíöèè óñòàíîâêè
SMS. Ïðåäëîæåíû è èññëåäîâàíû ìåòîä îòíîøåíèé è
ìåòîä ôèòèðîâàíèÿ, ïðåäíàçíà÷åííûå äëÿ âîññòàíîâëå-
íèÿ êîîðäèíàòû öåíòðà êëàñòåðà (êîîðäèíàòû ìþîíà)
áåç ó÷åòà çàðÿäà â öåíòðàëüíîì ñòðèïå. Íàéäåíî, ÷òî çà-
ðÿä öåíòðàëüíîãî ñòðèïà êëàñòåðà íå âëèÿåò íà òî÷-
íîñòü âîññòàíîâëåíèÿ êîîðäèíàòû ìþîíà ëþáûì èç ìå-
òîäîâ â ñëó÷àå ïðîõîæäåíèÿ ìþîíà ÷åðåç öåíòð ñòðèïà.
Ïîêàçàíî, ÷òî êîîðäèíàòíàÿ òî÷íîñòü óõóäøàåòñÿ ïðè
äâèæåíèè îò öåíòðà ñòðèïà ê åãî ãðàíèöàì. Íàïðèìåð,
ïðè èñïîëüçîâàíèè ìåòîäà îòíîøåíèé äëÿ ïðîòîòèïà Ð3
ÌÏÊ ïðè øèðèíå ñòðèïà 7,4 ìì è ãàçîâîì óñèëåíèè10 5

òî÷íîñòü â öåíòðå ñòðèïà ñîñòàâëÿåò 150 ìêì, à íà ãðà-
íèöå ñòðèïà — 350 ìêì.

Ìîâ÷àí Ñ.À., Ìîéñåíç Ê.Ï., Ìîéñåíç Ï.Â. — Ñîîáùåíèå

ÎÈßÈ Ð10-2000-108, Äóáíà, 2000.
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16 to 43 MeV/ñ 2, which is comparable with the experimen-
tal mass resolution. Comparison with the effective mass
spectrum of π π− 0-combinations from the np pp→ −π π0

reaction shows that the corresponding peculiarities men-
tioned above were absent in this spectrum. Therefore, it is
necessary to attribute the value of isotopic spin I = 0 to the
peculiarities found in the mass spectrum of π π+ −- systems.
The estimation of spin was carried out for the most statisti-
cally provided resonances at masses of 405, 505 and
754 MeV/ñ 2. It is determined with the high degree of confi-
dence that J = 0 for M R = 754 MeV/ñ 2; and the most prob-

able value J = 0 for M R =405 and M R = 505 MeV/ñ 2.

Therefore, it can be affirmed that at least three states
have been found with quantum numbers of σ 0-meson
0 0+ ++( ) at masses of 405, 505 and 754 MeV/ñ 2.

The preliminary data on the resonance with mass equal
to 754 ÌeV/ñ 2, published in 1998, are included in «Eur.
Phys. Jour.» C15, 1 (2000) (Particle Data Group) (URL:
http://pdg.lbl.gov).
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The transmission function and single layer spatial reso-
lution for clusters with overflow are discussed for the cath-
ode strip chamber developed for the CMS muon station.
Two methods (the ratio method and the fitting method) were
proposed and investigated for muon coordinate reconstruc-
tion of cluster centre without the central strip with overflow.
When a muon passes close to the strip centre, overflow of
the central strip does not influence the muon spatial resolu-
tion for both methods. The spatial resolution is worse on the
strip edge. For example, when using the ratio method for
CSC P3 prototype with strip width 7.4 mm and gas gain10 5

the muon spatial resolution in the strip centre is about
150 µm and on the strip edge is 350 µm.

Movchan S.A., Moissenz K.P., Moissenz P.V. — JINR Commu-

nication P10-2000-108, Dubna, 2000.
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Ýôôåêòèâíîñòü ðåãèñòðàöèè ìþîíîâ ïðåäëèâíå-
âûì äåòåêòîðîì (ÏÄ) áûëà îöåíåíà ïî ýêñïåðèìåíòàëü-
íîé èíôîðìàöèè èíòåãðèðîâàííîãî òåêñòà, ÿâëÿþùåãî-
ñÿ ïðîòîòèïîì òîðöåâîé ÷àñòè óñòàíîâêè CMS. Ïîêàçà-
íî, ÷òî ýôôåêòèâíîñòü ðåãèñòðàöèè ìþîíîâ ñ ýíåðãèåé
îò 100 äî 300 ÃýÂ ïëîñêîñòüþ ÏÄ â àêñèàëüíîì ìàãíèò-
íîì ïîëå 3 Òë ñîñòàâëÿåò 93 % è îïðåäåëÿåòñÿ â îñíîâ-
íîì âåëè÷èíîé øóìà ýëåêòðîíèêè ñúåìà äàííûõ — ÷è-
ïàìè AMPLEX SICAL. Èññëåäîâàíî ðàñïðåäåëåíèå
èîíèçàöèîííûõ ïîòåðü — ýíåðãèè ìþîíîâ â ðåãèñòðè-
ðóþùèõ ïëîñêîñòÿõ ÏÄ è ïðåäëîæåí ìàòåìàòè÷åñêèé
ìåòîä äëÿ îïèñàíèÿ ýòèõ ïîòåðü, ó÷èòûâàþùèé ñîá-
ñòâåííûé øóì ýëåêòðîíèêè. Ïðîâåäåíî ñðàâíåíèå ýêñ-
ïåðèìåíòàëüíûõ äàííûõ ñ ðåçóëüòàòàìè ìàòåìàòè÷å-
ñêîãî ìîäåëèðîâàíèÿ.

Àâåçîâ À.Äæ. è äð. — Ñîîáùåíèå ÎÈßÈ Å1-2000-6, Äóá-

íà, 2000.

Ñ îêòÿáðÿ 1998 ã. íà ðåàêòîðå ÈÁÐ-2 äåéñòâóåò óñòà-
íîâêà äëÿ õîëîäíîãî òåñòèðîâàíèÿ ìàòåðèàëîâ, íà êîòî-
ðîé â òå÷åíèå ÷åòûðåõ èçìåðèòåëüíûõ öèêëîâ îáëó÷à-
ëèñü áûñòðûìè íåéòðîíàìè ðàçëè÷íûå îáðàçöû ìàòå-
ðèàëîâ äëÿ àäðîííîãî è ôîðâàðä-êàëîðèìåòðîâ

äåòåêòîðà ATLAS. Ïðè ýòîì îáðàçöû ìàòåðèàëîâ íàõî-
äèëèñü â êðèîñòàòå ñ æèäêèì àðãîíîì. Ðåçóëüòàòû èñ-
ñëåäîâàíèÿ çàãðÿçíåíèÿ æèäêîãî àðãîíà èçëîæåíû
ïîäðîáíî â ðàáîòå [1]. Ðàçëè÷íûå êîìïîíåíòû ñ÷èòûâà-
þùèõ öåïåé æèäêîàðãîíîâûõ êàëîðèìåòðîâ äåòåêòîðà
ATLAS òàêæå îáëó÷àëèñü äî âûñîêèõ íåéòðîííûõ ôëþ-
åíñîâ è ãàììà-äîç. Ðåçóëüòàòû èçìåðåíèé åìêîñòè è ñî-
ïðîòèâëåíèÿ êîàêñèàëüíûõ êàáåëåé, à òàêæå ðåçóëüòàòû
òåñòîâ íà îòñëàèâàíèå äî è ïîñëå îáëó÷åíèÿ ïðåäñòà-
âëåíû â ðàáîòå [2].

Ïðè èñïîëüçîâàíèè êóñêîâ ñïå÷åííîãî ïîðîøêà
âîëüôðàìîâîãî ñïëàâà â êà÷åñòâå ïîãëîòèòåëÿ âíóòðè
ôîðâàðä-êàëîðèìåòðà äåòåêòîðà ATLAS âîçíèêàåò âî-
ïðîñ î âîçìîæíîì çàãðÿçíåíèè æèäêîãî àðãîíà â ðàäèà-
öèîííûõ óñëîâèÿõ, îæèäàåìûõ íà êîëëàéäåðå LHC. Â
ñâÿçè ñ ýòèì âàêóóìíûé êîíòåéíåð, çàïîëíåííûé
âîëüôðàìîâûìè îáðàçöàìè, îáëó÷àëñÿ áûñòðûìè íåé-
òðîíàìè ðåàêòîðà ÈÁÐ-30 äî ïîëíîãî ôëþåíñà
15 10 6⋅ ñì−2, è ïðîâîäèëñÿ ìàññ-ñïåêòðîìåòðè÷åñêèé
àíàëèç îñòàòî÷íîãî ãàçà â êîíòåéíåðå äî è ïîñëå îáëó÷å-
íèÿ. Îáëó÷åíèå è èçìåðåíèÿ âûïîëíÿëèñü ïðè êîìíàò-
íîé òåìïåðàòóðå. Îïðåäåëåí âåðõíèé ïðåäåë â 0,1 ppm
äëÿ çàãðÿçíåíèÿ æèäêîãî àðãîíà â ôîðâàðä-êàëîðèìå-

3

The muon registration efficiency of the preshower
detector was estimated from experimental data of the inte-
grated test of the module, that is a prototype CMS end-cap
detector. It is shown that the muon registration efficiency of
the preshower plane is 93 % for muon particles with an ener-
gy from 100 to 300 GeV in the 3 Tesla axial magnetic field.
It was mainly defined by the noise value of the electronics
devices — AMPLEX SICAL chips. The muon energy loss
distribution in the preshower planes was investigated. A
mathematical method has been proposed to describe the dis-
tribution of the energy losses taking into account the intrin-
sic noise of the electronics devices. A comparison of the ex-
perimental data with the simulation results has been made.

Avezov A.D. et al. — JINR Communication E1-2000-6, Dub-

na, 2000.

A cold test facility has been in operation since October
1998 at the IBR-2 reactor. During four measurement cam-
paigns, various samples of the ATLAS forward (FCAL) and
hadronic end-cap (HEC) calorimeter materials have been
exposed to a fast neutron. The samples were immersed in a
liquid argon cryostat, and an α cell has been used as a purity

monitor. The results of the liquid argon pollution study ob-
tained during these measurement campaigns are presented
in [1].

Various readout chain components of the ATLAS liquid
argon calorimeters have been also exposed to high neutron
fluences and γ doses. The results of the capacitance and im-
pedance measurements of coaxial cables as well as the re-
sults of peeling tests of PC board samples as a measure of
the bonding agent irradiation hardness are reported in [2].

The use of sintered tungsten alloy slugs as an absorber
in the ATLAS Forward Calorimeter (FCAL) raised concern
that it could possibly poison the liquid argon during the de-
tector operation in the hard radiation environment expected
at the LHC. A vacuum container filled with tungsten slugs
was exposed to a fast neutron fluence of 1 5 1016. ⋅ cm−2 at

JINR's IBR-30 reactor. The residual gas pressure was
analysed. The study was completed by mass spectrometer
measurements. The irradiation and measurements were car-
ried out at room temperature. An upper limit value of
0.1 ppm was determined for the pollution of liquid argon in
FCAL due to outgassing from tungsten slugs under irradia-
tion.
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òðå, ñîîòâåòñòâóþùèé îáåçãàæèâàíèþ îáðàçöîâ ïîä
äåéñòâèåì îáëó÷åíèÿ [3].

1. Ëåðóà Ê. è äð. — Ïèñüìà â Ý×Àß, 2000, ¹5, c.5.

2. Ëåðóà Ê. è äð. — Ïèñüìà â Ý×Àß, 2000, ¹5, c.20.

3. Ëåðóà Ê. è äð. — Ïèñüìà â Ý×Àß, 2000, ¹5, c.25.
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Â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì èçìåðåíû òåíçîð-
íàÿ A yy è âåêòîðíàÿ A y àíàëèçèðóþùèå ñïîñîáíîñòè
íåóïðóãîãî ðàññåÿíèÿ äåéòðîíîâ ñ èìïóëüñîì 4,5 ÃýÂ/ñ
íà áåðèëëèè íà óãîë 80 ìðàä â îêðåñòíîñòè âîçáóæäåíèÿ
áàðèîííûõ ðåçîíàíñîâ. Íîâûå äàííûå õîðîøî ñîãëàñó-
þòñÿ ñ ïðåäûäóùèìè ðåçóëüòàòàìè, ïîëó÷åííûìè ïîä
íóëåâûì óãëîì, â ïåðåêðûâàþùèõñÿ îáëàñòÿõ | |t è äå-
ìîíñòðèðóþò ïðèáëèæåííûé ñêåéëèíã ïî | |t âïëîòü äî
~ 0,9 ÃýÂ/ñ 2. Ðåçóëüòàòû ýêñïåðèìåíòà ñðàâíèâàþòñÿ ñ
âû÷èñëåíèÿìè, âûïîëíåííûìè â ðàìêàõ ìîäåëåé ìíî-
ãîêðàòíîãî ðàññåÿíèÿ è îáìåíà ω-ìåçîíîì.

Àæãèðåé Ë.Ñ. è äð. — Íàïðàâëåíî â æóðíàë «ßäåðíàÿ

ôèçèêà».

Â 1958 ã. Â.Õüþç è Â.Òåëåãäè (Bull. Am. Phys. Soc.,
1958, v.3, p.229) îáðàòèëè âíèìàíèå íà òîò ôàêò, ÷òî ðå-
ëÿòèâèñòñêîå äâèæåíèå îòðèöàòåëüíîãî ìþîíà, íàõîäÿ-
ùåãîñÿ íà 1S-îðáèòå àòîìà, äîëæíî ïðèâîäèòü ê îòëè-
÷èþ åãî ìàãíèòíîãî ìîìåíòà îò ìàãíèòíîãî ìîìåíòà
ñâîáîäíîãî ìþîíà. Êàê ñëåäóåò èç ðàñ÷åòîâ (Ford K.W.
et al., Phys. Rev., 1963, v.129, p.194), ðàçíîñòü ìåæäó âå-
ëè÷èíàìè g-ôàêòîðà ñâÿçàííîãî è ñâîáîäíîãî ìþîíîâ
ñèëüíî çàâèñèò îò çàðÿäà ÿäðà.

Äî íàñòîÿùåãî âðåìåíè áûëî âûïîëíåíî âñåãî òðè
ýêñïåðèìåíòà ïî èçìåðåíèþ ìàãíèòíîãî ìîìåíòà îòðè-
öàòåëüíîãî ìþîíà â 1S-ñîñòîÿíèè â ðàçëè÷íûõ àòîìàõ.
Â ñëó÷àå òÿæåëûõ ýëåìåíòîâ îòíîñèòåëüíàÿ ïîãðåø-
íîñòü èçìåðåíèÿ ïîïðàâîê ê âåëè÷èíå ìàãíèòíîãî ìî-
ìåíòà ìþîíà â ñâÿçàííîì ñîñòîÿíèè ïðåâûøàåò 50 %,
âñëåäñòâèå ÷åãî ñðàâíåíèå ýêñïåðèìåíòàëüíûõ äàííûõ
ñ òåîðåòè÷åñêèìè ðàñ÷åòàìè íå èìååò ñìûñëà. Â ñëó÷àå
ëåãêèõ àòîìîâ èìååòñÿ ðàñõîæäåíèå â ðåçóëüòàòàõ äâóõ
ðàáîò äëÿ Mg, Si è S.

Â ËßÏ ïðîâåäåíî ïðåäâàðèòåëüíîå èçìåðåíèå ìàã-
íèòíîãî ìîìåíòà îòðèöàòåëüíîãî ìþîíà â 1S-ñîñòîÿíèè
â óãëåðîäå, êèñëîðîäå, ìàãíèè è êðåìíèè. Ýòè èçìåðå-
íèÿ äîëæíû èìåòü âàæíîå çíà÷åíèå äëÿ ïðîÿñíåíèÿ ñè-
òóàöèè â äàííîé îáëàñòè.

Ìàìåäîâ Ò.Í. è äð. — Ñîîáùåíèå ÎÈßÈ E14-2000-158,
Äóáíà, 2000.

4

1. Leroy C. et al. — Particles and Nuclei, Letters, 2000,
No.5, p.5.

2. Leroy C. et al. — Particles and Nuclei, Letters, 2000,
No.5, p.20.

3. Leroy C. et al. — Particles and Nuclei, Letters, 2000,
No.5, p.25.
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Tensor A yy and vector A y analysing powers in the in-
elastic scattering of deuterons with a momentum of
4.5 GeV/c on beryllium at an angle of ~80 mr in the vicinity
of the baryonic resonances excitation have been measured at
the Dzhelepov Laboratory of Nuclear Problems (DLNP).
The A yy data, being in good agreement with the previous
data obtained at zero angle, demonstrate an approximate
scaling on | |t up to ~ 0.9 (GeV/c) 2. The results of the experi-

ment are compared with the predictions of the multiple-scat-
tering and ω-meson exchange models.

Azhgirey L.S. et al. — Submitted to «Yad. Fiz».

In 1958 V.W.Hughes and V.L.Telegdi (Bull. Am. Phys.
Soc., 1958, v.3, p.229) paid attention to the fact that the neg-
ative muon in the 1S-state should possess a magnetic mo-
ment, different from that of the free-muon one due to its rel-
ativistic motion. As follows from the calculations (Ford
K.W. et al., Phys. Rev., 1963, v.129, p.194), the difference of
the g-factor for the bound and free muon strongly depends
on the nuclear charge Z.

Up to now there have only been three measurements of
the magnetic moment of the negative muon in the 1S-state of
different atoms. The relative error in measurements of the
corrections to the magnetic moment of a bound muon is
larger than 50 % for heavy atoms and, therefore, a compari-
son of experimental data with theoretical calculations
makes little sense. For light atoms there is a discrepancy in
the results of the two studies for Mg, Si, and S atoms.

Measurements of the magnetic moment of the negative
muon in the 1S-state of carbon, oxygen, magnesium and sili-
con have been performed at DLNP. They are expected to
clarify the situation in the field under study.

Mamedov T.N. et al. — JINR Communication E14-2000-158,

Dubna, 2000.
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Â ËßÏ âûïîëíåíà ðàáîòà, ÿâëÿþùàÿñÿ äàëüíåé-
øèì ðàçâèòèåì ýêñïåðèìåíòàëüíîãî ìåòîäà, ñ óñïåõîì
èñïîëüçóåìîãî â ëàáîðàòîðèè ïðè èññëåäîâàíèè ìþîí-
íîãî êàòàëèçà. Ðàññìîòðåíî âëèÿíèå ýôôåêòà íàëîæå-
íèÿ ñèãíàëîâ ïðîäóêòîâ êàòàëèçà íà ýôôåêòèâíîñòü èõ
ðåãèñòðàöèè. Ïîêàçàíî, ÷òî ýôôåêòèâíîñòü ñëàáî çàâè-
ñèò îò ìíîæåñòâåííîñòè ïðîöåññà.

Ôèëü÷åíêîâ Â.Â. — Ñîîáùåíèå ÎÈßÈ Å15-2000-224, Äóá-

íà, 2000.

Ïîäâåäåíû èòîãè ðàçâèòèÿ ìåòîäèêè îäíîäåòåêòîð-
íîé âðåìåííîé ñïåêòðîìåòðèè äëÿ èññëåäîâàíèÿ êîðîò-
êîæèâóùèõ èçîìåðíûõ è îñíîâíûõ ñîñòîÿíèé ðàäèîàê-
òèâíûõ àòîìîâ â íàíî- è ìèêðîñåêóíäíîì äèàïàçîíàõ.
Îòëè÷èòåëüíàÿ îñîáåííîñòü ýòîé ìåòîäèêè çàêëþ÷àåò-
ñÿ â èñïîëüçîâàíèè 4π-ãåîìåòðèè èçìåðåíèé, ÷òî îáåñ-
ïå÷èâàåò âûñîêóþ ýôôåêòèâíîñòü ðåãèñòðàöèè çàäåð-
æàííûõ ñîâïàäåíèé. Â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
âïåðâûå áûë ðåàëèçîâàí ðåæèì ìíîãîìåðíûõ çàäåð-
æàííûõ ñîâïàäåíèé íà îäíîì äåòåêòîðå. Òðåõìåðíûé
ðåæèì Å1-Ò-Å2 ïîçâîëÿåò ïîìèìî âðåìåííîãî ñïåêòðà
ðåãèñòðèðîâàòü ýíåðãåòè÷åñêèå ñïåêòðû, êîòîðûå ñîîò-
âåòñòâóþò ïåðåõîäàì, çàðÿæàþùèì è ðàçðÿæàþùèì

èçîìåðíûå ñîñòîÿíèÿ. Äàëüíåéøåå ðàçâèòèå ýòîé ìåòî-
äèêè ïðèâåëî ê ñîçäàíèþ äâóõäåòåêòîðíîãî ÷åòûðåõ-
ìåðíîãî ñïåêòðîìåòðà òðîéíûõ ñîâïàäåíèé, ÷òî
ïðîäåìîíñòðèðîâàëî âîçìîæíîñòü ýôôåêòèâíîãî ïðè-
ìåíåíèÿ àâòîêîððåëÿöèîííîãî îäíîêðèñòàëüíîãî âðå-
ìåííîãî ñïåêòðîìåòðà äëÿ ïîèñêà èçîìåðíûõ ñîñòîÿ-
íèé ÿäåð ïðè âêëþ÷åíèè åãî â êîíôèãóðàöèþ ñïåêòðî-
ìåòðà Crystal Ball. Ïðè ýòîì äëÿ èññëåäîâàíèÿ ÿäåð,
èìåþùèõ èçîìåðíûå ñîñòîÿíèÿ, îòïàäàåò íåîáõîäè-
ìîñòü ïðèìåíåíèÿ íèçêîýôôåêòèâíîãî ëàçåðíîãî èîí-
íîãî èñòî÷íèêà â ìàññ-ñåïàðàòîðå, ÷òî îñîáåííî âàæíî
ïðè èññëåäîâàíèè êîðîòêîæèâóùèõ ÿäåð â on-line ýêñïå-
ðèìåíòàõ. Äèàïàçîí âðåìåí æèçíè, äîñòóïíûõ äëÿ
èçó÷åíèÿ îäíîäåòåêòîðíûìè ñïåêòðîìåòðàìè çàäåð-
æàííûõ ñîâïàäåíèé, ïðîñòèðàåòñÿ îò 4 íñ äî 100 ñ. Ñî-
çäàí íàáîð êàëèáðîâî÷íûõ èñòî÷íèêîâ çàäåðæàííûõ
ñîâïàäåíèé, ïåðåêðûâàþùèé âðåìåííîé äèàïàçîí îò
4 íñ äî 4 ìêñ è ýíåðãåòè÷åñêèé äèàïàçîí, íà÷èíàþùèé-
ñÿ ñ 10 êýÂ. Òàê êàê íèçêîýíåðãåòè÷åñêèå ïåðåõîäû ïå-
ðåêðûâàþòñÿ ñ ýíåðãåòè÷åñêèì ñïåêòðîì ïîñëåèìïóëü-
ñîâ ÔÝÓ, áûëî ïðîâåäåíî èçó÷åíèå àìïëèòóäíî-âðå-
ìåííûõ õàðàêòåðèñòèê ïîñëåèìïóëüñîâ äëÿ íåêîòîðûõ
òèïîâ ôîòîóìíîæèòåëåé.

Ìîðîçîâ Â.À., Ìîðîçîâà Í.Â. — Áóäåò îïóáëèêîâàíî â

æóðíàëå Ý×Àß (2001, ¹ 2).
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Further development of the experimental method suc-
cessfully used at JINR for the muon-catalysed fusion study
has been performed at DLNP. Influence of the pile-up ef-
fects on the muon-catalysed fusion product detection effi-
ciency has been considered. It is shown that the efficiency
slightly depends on the muon-catalysed fusion multiplicity.

Filchenkov V.V. — JINR Communication E15-2000-224,

Dubna, 2000.

Development of the single-detector time spectrometry
procedure to study short-lived isomeric and ground states of
radioactive atoms in the nano- and microsecond range has
been completed at DLNP.

A distinctive feature of the procedure is measurements
in the 4πgeometry, which ensures a high recording efficien-
cy for delayed coincidences. The mode of multidimensional
delayed coincidences in one detector was first implemented
at DLNP. The three-dimensional E1-T-E2 mode allows en-
ergy spectra, which correspond to transitions exciting and
de-exciting isomeric states, to be recorded in addition to the
time spectrum. Further development of this technique re-
sulted in construction of a two-detector four-dimensional

triple-coincidence spectrometer and thus demonstrated that
the autocorrelation single-crystal time spectrometer, when
included in the Crystal Ball configuration, can be effectively
used to search for nuclear isomeric states. It becomes possi-
ble to investigate nuclei that have isomeric states without a
low-efficiency laser ion source in the mass-separator, which
is particularly important for investigation of short-lived nu-
clei in on-line experiments. The life-times accessible for
single-detector delayed-coincidence spectrometers range
from 4 ns to 100 s. Aset of calibration sources of delayed co-
incidences for the time range from 4 ns to 4 µs and for ener-
gies from 10 keV is developed. Since the low-energy transi-
tions overlap the energy spectrum of photomultiplier after-
pulsing, the amplitude-time characteristics of afterpulsing
were studied for some types of photomultipliers.

Morozov V.A., Morozova N.V. — To be published in «Particles

and Nuclei» (2001, No.2).

Proton radiotherapy beams give rise to secondary
heavy charged particles with a high linear energy transfer
(LET), which contribute to the dose in a patient.
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Â òåðàïåâòè÷åñêèõ ïðîòîííûõ ïó÷êàõ îáðàçóþòñÿ
âòîðè÷íûå òÿæåëûå çàðÿæåííûå ÷àñòèöû ñ âûñîêèìè
çíà÷åíèÿìè ëèíåéíîé ïåðåäà÷è ýíåðãèè (ËÏÝ), êîòîðûå
âíîñÿò âêëàä â äîçó îáëó÷åíèÿ ïàöèåíòà.

Â Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì ýêñïåðèìåíòàëü-
íî èçó÷àëñÿ âêëàä òàêèõ ÷àñòèö â äîçèìåòðè÷åñêèå õà-
ðàêòåðèñòèêè ïðîòîííûõ ïó÷êîâ, èñïîëüçóþùèõñÿ äëÿ
ëó÷åâîé òåðàïèè, íà îñíîâå èçìåðåíèÿ ñïåêòðîâ ËÏÝ
òðåêîâûìè äåòåêòîðàìè.

Ìåòîä èçìåðåíèÿ ñïåêòðîâ ËÏÝ ñ èñïîëüçîâàíèåì
òðåêîâûõ äåòåêòîðîâ ïîçâîëÿåò îïðåäåëèòü âêëàä âòî-
ðè÷íûõ ÷àñòèö â äîçèìåòðè÷åñêèå õàðàêòåðèñòèêè ïðî-
òîííûõ ïó÷êîâ — ïîãëîùåííóþ äîçó è ýêâèâàëåíòíóþ
äîçó. Òðåêîâûå äåòåêòîðû áûëè îáëó÷åíû íà òåðàïåâòè-
÷åñêèõ ïðîòîííûõ ïó÷êàõ ôàçîòðîíà ËßÏ ÎÈßÈ è ñèí-

õðîòðîíà ÈÒÝÔ (Ìîñêâà). Ñïåêòðû ËÏÝ â äèàïàçîíå îò
10 äî 700 êýÂ/ìêì èçìåðÿëèñü ñ ïîìîùüþ àâòîìàòè÷å-
ñêîãî àíàëèçàòîðà îïòè÷åñêèõ èçîáðàæåíèé LUCIA II â
Èíñòèòóòå ÿäåðíîé ôèçèêè (Ïðàãà). Âêëàä âòîðè÷íûõ
÷àñòèö â äîçèìåòðè÷åñêèå õàðàêòåðèñòèêè èçìåðÿëñÿ â
ïðîòîííûõ ïó÷êàõ ñ ýíåðãèÿìè 155 è 200 ÌýÂ. Ïðè
îáåèõ ïåðâè÷íûõ ýíåðãèÿõ ïó÷êîâ íàáëþäàëñÿ ðîñò
âêëàäà âòîðè÷íûõ ÷àñòèö ñ óâåëè÷åíèåì ãëóáèíû, ÷òî
îáúÿñíÿåòñÿ îáðàçîâàíèåì âòîðè÷íûõ ÷àñòèö â ïðîöåñ-
ñå çàìåäëåíèÿ ïó÷êà.

Åñëè îòíîñèòåëüíûé âêëàä âòîðè÷íûõ ÷àñòèö â ïî-
ãëîùåííóþ äîçó íå ïðåâûøàåò 3–5 % íà âõîäå ïó÷êà è
6–13 % äëÿ îñòàòî÷íîé ýíåðãèè ïðîòîíîâ 70 ÌýÂ, òî èõ
âêëàä â ýêâèâàëåíòíóþ äîçó äëÿ ïðîòîííûõ ïó÷êîâ ìî-
æåò äîñòèãàòü 50 % íà âõîäå ïó÷êà è 150 % äëÿ îñòàòî÷-

6

This contribution to the dosimetric and microdosimet-
ric characteristics of proton beams was experimentally stud-
ied by means of LET spectra measurements with a track
etched spectrometer at DLNP.

The method of the LET spectra measurement with track
etched detectors allows one to determine the contribution of
secondary particles to the dosimetric characteristics of pro-
ton clinical beams, the absorbed dose and the equivalent
dose. Track detectors were irradiated in proton clinical
beams of the JINR Phasotron and of the ITEP (Moscow)
Synchrotron. The LET spectra between 10 and 700 keV/µm
were measured by means of an automatic optical image
analyser LUCIA II at the Nuclear Physics Institute (Prague).
Contribution from the secondary particles to proton dose
was obtained for proton beams with primary energies of 155
and 200 MeV. At both energies the contribution was ob-
served to increase with degrader thickness, which can be ex-
plained by the origin of secondary particles in the degrader.

While the relative contribution to absorbed dose from
secondary heavy particles may not exceed 3–5 % at the
beam entrance and 6–13 % for residual energy of 70 MeV, a
similar contribution to the equivalent dose may be as high as
50 % at the beam entrance and 150 % for a residual energy
of 70 MeV and must be taken into account during the beam
production and use.

Kostjuchenko V.I., Molokanov A.G., Nichiporov D.F.,

Spurny F., Vlcek B. — JINR Communication E16-2000-165, Dub-

na, 2000.

Experiments have been conducted at DLNP to start a
new extraction system of the AIC-144 isochronous cy-
clotron. The cyclotron is designed to generate beams of pro-
tons, deuterons and α particles. One of the main goals of the
upgraded facility is to extract beams of protons and
deuterons (proton energy 60 MeV, deuteron energy
30 MeV) for proton radiotherapy and for fast neutron pro-

Äóáíà, 20 ñåíòÿáðÿ.
Ãîñòü ÎÈßÈ ïðåäñòàâèòåëü êðóïíåéøåãî
áåëüãèéñêîãî êîíöåðíà «Òðàêòåáåëü»
ãîñïîäèí Ä.À.Ãåðèíã (âòîðîé ñëåâà)
â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé
èì. Ã.Í.Ôëåðîâà

Dubna, 20 September.
JINR’s guest — Mr D.A.Gering
(second from left), a representative
of the largest Belgian concern «Tractebel»,
in the Flerov Laboratory of Nuclear Reactions
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íîé ýíåðãèè ïðîòîíîâ 70 ÌýÂ, ÷òî, íåñîìíåííî, äîëæíî
ó÷èòûâàòüñÿ ïðè ôîðìèðîâàíèè è èñïîëüçîâàíèè ïó÷-
êîâ.

Êîñòþ÷åíêî Â.È., Ìîëîêàíîâ A.Ã., Íè÷èïîðîâ Ä.Ô., Ñïóð-

íû Ô., Âë÷åê Á. — Ñîîáùåíèå ÎÈßÈ Å16-2000-165, Äóáíà,

2000.

Ïðîâåäåíû ýêñïåðèìåíòû ïî çàïóñêó íîâîé ñèñòå-
ìû âûâîäà èçîõðîííîãî öèêëîòðîíà ÀÈÖ-144. Öèêëî-
òðîí ïðåäíàçíà÷åí äëÿ óñêîðåíèÿ ïó÷êîâ ïðîòîíîâ, äåé-
òðîíîâ è àëüôà-÷àñòèö. Îäíîé èç âàæíåéøèõ çàäà÷ ðå-
êîíñòðóêöèè ìàøèíû ÿâëÿåòñÿ îáåñïå÷åíèå âûâîäà
ïó÷êîâ ïðîòîíîâ è äåéòðîíîâ (ñ ýíåðãèÿìè 60 ÌýÂ è
30 ÌýÂ ñîîòâåòñòâåííî) äëÿ ïðîòîííîé ðàäèîòåðàïèè è
äëÿ ïîëó÷åíèÿ ïó÷êîâ áûñòðûõ íåéòðîíîâ. Äëÿ âûâîäà
÷àñòèö áûë âûáðàí ìåòîä ïðåöåññèè êàê íàèáîëåå ñîîò-
âåòñòâóþùèé ïîñòàâëåííûì òðåáîâàíèÿì. Âïåðâûå
áûë ïîëó÷åí âûâåäåííûé ïó÷îê ïðîòîíîâ ñ ýíåðãèåé
35 ÌýÂ ñ ýôôåêòèâíîñòüþ âûâîäà ñâûøå 50 %. Áîëåå
òùàòåëüíàÿ íàñòðîéêà ïàðàìåòðîâ ñèñòåìû âûâîäà (ðå-
ãóëèðîâàíèå ïåðâîé ãàðìîíèêè ìàãíèòíîãî ïîëÿ è ïîëî-
æåíèé äåôëåêòîðîâ) ïîçâîëèò óâåëè÷èòü ýôôåêòèâ-
íîñòü âûâîäà äî ïðîåêòíîãî çíà÷åíèÿ 70 %.

Áàêåâè÷ Ý. è äð. — Áóäåò îïóáëèêîâàíî â æóðíàëå «Ïèñü-

ìà â Ý×Àß».
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Â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè ïðîäîëæàþòñÿ
ýêñïåðèìåíòû ïî èçó÷åíèþ ìàãíèòíûõ è ñòðóêòóðíûõ
ñâîéñòâ ìàãíèòíûõ îêñèäîâ ìàðãàíöà, ïîëó÷èâøèõ øè-
ðîêóþ èçâåñòíîñòü â ïîñëåäíèå íåñêîëüêî ëåò, ïîñëå
òîãî êàê â íèõ áûë ïåðåîòêðûò ýôôåêò êîëîññàëüíîãî
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duction. The precession method for particle extraction was
chosen as the best one. It is for the first time that the proton
beam of energy 35 MeV has been extracted from the cy-
clotron with the efficiency above 50 %. More careful adjust-
ment of the extraction system parameters (better control of
the first harmonic of the magnetic field and the position of
the deflectors) will permit an increase in the extraction effi-
ciency to the design value of 70 %.

Bakewicz E. et al. — To be published in «Particles and Nuclei,

Letters».
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Experimental studies of the magnetic and structural
properties of magnetic manganese oxides continue at the
Frank Laboratory of Neutron Physics. These compounds
have become very popular in the last few years after re-dis-
covery of the colossal magnetoresistance effect (CMR ef-
fect) in them. The physical nature of the CMR effect as well
as the factors causing its appearance is presently the subject
of intensive investigations. Neutron scattering, and neutron
diffraction in particular, provide most valuable information
on the atomic and magnetic structures of these compounds.

Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé èì. Ã.Í.Ôëåðîâà.
Ýêñïåðèìåíòàëüíàÿ óñòàíîâêà ÔÎÁÎÑ

ñ íåéòðîííûìè äåòåêòîðàìè, êîòîðûå áóäóò
èñïîëüçîâàíû â íîâîé íàó÷íîé ïðîãðàììå

Flerov Laboratory of Nuclear Reactions.
The FOBOS experimental facility with neutron detectors

to be used in a new research programme
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ìàãíåòîñîïðîòèâëåíèÿ (CMR-ýôôåêò). Ôèçè÷åñêàÿ
ïðèðîäà CMR-ýôôåêòà, à òàêæå ôàêòîðû, îò êîòîðûõ îí
çàâèñèò, ÿâëÿþòñÿ ïðåäìåòîì àêòèâíîãî èçó÷åíèÿ, ïðè-
÷åì ðàññåÿíèå íåéòðîíîâ, è ïðåæäå âñåãî äèôðàêöèÿ
íåéòðîíîâ, ÿâëÿåòñÿ èñòî÷íèêîì íàèáîëåå öåííîé èí-
ôîðìàöèè îá àòîìíîé è ìàãíèòíîé ñòðóêòóðàõ ýòèõ ñî-
åäèíåíèé. Îñîáåííî èíòåðåñíûå äàííûå áûëè ïîëó÷å-
íû â ïðîâåäåííûõ â ËÍÔ ýêñïåðèìåíòàõ íà îáðàçöàõ
(La,Pr,Ca)MnO 3 (LPCM), îáîãàùåííûõ èçîòîïàìè êè-
ñëîðîäà (Íîâîñòè ÎÈßÈ, 1999, ¹ 2; Balagurov A.M. et
al., Phys. Rev. B, 1999, v.60, p.383). Â ÷àñòíîñòè, óäàëîñü
äîñòîâåðíî óñòàíîâèòü ñèëüíîå âëèÿíèå äèíàìèêè òå-
ïëîâîãî äâèæåíèÿ àòîìîâ íà ôèçè÷åñêèå ñâîéñòâà ìàí-
ãàíèòîâ è âûÿâèòü ñòðóêòóðíûå ðàçëè÷èÿ ñîïóòñòâóþ-

ùèõ ìàãíèòíûõ ôàç. Òîãäà æå ñòàëî ÿñíî, ÷òî îñíîâíûì
íàïðàâëåíèåì äàëüíåéøèõ ýêñïåðèìåíòàëüíûõ èññëå-
äîâàíèé äîëæíî áûòü ïîëó÷åíèå èíôîðìàöèè î ñòåïåíè
îäíîðîäíîñòè ñîñòîÿíèé, âîçíèêàþùèõ ïðè ïåðåõîäå
êðèñòàëëà èç ïîëóïðîâîäíèêîâîé ôàçû â ìåòàëëè÷å-
ñêóþ. Äëÿ ýòîãî áûëî èçó÷åíî ïîâåäåíèå îáðàçöîâ âî
âíåøíåì ìàãíèòíîì ïîëå âïëîòü äî 4 Òë ïðè òåìïåðàòó-
ðå 4 Ê. Îêàçàëîñü, ÷òî ñîñòàâû ñ ðàçëè÷íûì ñîäåðæàíè-
åì ïðàçåîäèìà è, ñîîòâåòñòâåííî, ñ ðàçíûì ñðåäíèì
èîííûì ðàäèóñîì À-êàòèîíà ïåðîâñêèòíîé ñòðóêòóðû
âåäóò ñåáÿ â ìàãíèòíîì ïîëå ñóùåñòâåííî ïî-ðàçíîìó.
Ýòè ýêñïåðèìåíòû ïîçâîëèëè ïîñòðîèòü ôàçîâóþ äèà-
ãðàììó ñîåäèíåíèÿ è îïðåäåëèòü åãî áàçèñíûå ñîñòîÿ-
íèÿ. Ïðè áîëüøîì ñðåäíåì ðàäèóñå rA > 1190, � îñíîâ-

íîå ñîñòîÿíèå LPCM ÿâëÿåòñÿ îäíîðîäíûì ìåòàëëè÷å-
ñêèì ñ ôåððîìàãíèòíûì óïîðÿäî÷åíèåì. Åñëè
rA < 1185, �, òî îñíîâíîå ñîñòîÿíèå LPCM òàêæå

îäíîðîäíî, íî òèï ïðîâîäèìîñòè ñòàíîâèòñÿ ïîëóïðî-
âîäíèêîâûì, à ìàãíèòíûå ìîìåíòû ìàðãàíöà îáðàçóþò
íåêîëëèíåàðíóþ àíòèôåððîìàãíèòíóþ ñòðóêòóðó. Â
ïðîìåæóòî÷íîé îáëàñòè çíà÷åíèé rA âîçíèêàåò ñìå-
øàííîå ñîñòîÿíèå ñ ïðîñòðàíñòâåííî ðàçäåëåííûìè
îáëàñòÿìè ìåçîñêîïè÷åñêèõ ðàçìåðîâ (~1000 �), îáëà-
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Most exciting results were obtained at FLNP in experiments
investigating a (La,Pr,Ca)MnO 3 (LPCM) series of com-
pounds enriched with different oxygen isotopes (JINR
News, 1999, No.2; Balagurov A.M. et al., Phys. Rev. B,
1999, v.60, p.383). Specifically, strong influence of thermal
motion dynamics on the physical properties of manganites
was substantiated, and structural differences in the coexist-
ing magnetic phases were defined. In the same stage it was
realized that obtaining of information on the degree of ho-
mogeneity of low-temperature states arising at transition of
crystals from insulating to metallic phase should become the
main goal of further experimental investigations. For this

purpose, the behaviour of samples in an external magnetic
field up to 4 Tesla at 4 K was studied. It turned out that com-
positions with different praseodymium concentrations and
correspondingly, different average ionic radii of the
A-cation in the perovskite structure have a completely dif-
ferent behaviour in the magnetic field. The experiments
have allowed developing the phase diagram of the composi-
tion and determining its ground states. At high values of the
average ionic radius rA > 1190. �, the ground state of LPCM

is a homogeneous metallic state with ferromagnetic order-
ing. For rA < 1185. �, the ground state of LPCM is also ho-

mogeneous, but its conductivity is of the semiconductor
type and the magnetic moments of manganese form a
non-collinear antiferromagnetic structure. In the region of
intermediate values of rA , a mixed state arises with spatial-
ly separated regions of mesoscopic dimensions (~1000 �)
whose conductivity and magnetic structure have different
structures. Physical effects leading to formation of a
two-phase state in magnetic manganese oxides are the sub-
ject of further experimental and theoretical research.

1. Balagurov A.M. et al. — Physica B, 2000, v.536,
p.276–278.

2. Balagurov A.M. et al. — Subm. to «Phys. Rev. B», 2000.

Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé èì. Ã.Í.Ôëåðîâà.
Íàó÷íûé ðóêîâîäèòåëü ëàáîðàòîðèè Þ.Ö.Îãàíåñÿí
ðàññêàçûâàåò íàó÷íîìó îáîçðåâàòåëþ «Íåçàâèñèìîé ãàçåòû»
À.Ã.Âàãàíîâó î ñèíòåçå àòîìà íîâîãî, 116-ãî ýëåìåíòà

Flerov Laboratory of Nuclear Reactions.
Professor Yu.Ts.Oganessian, Scientific Leader of the Laboratory,
gives an interview to the scientific correspondent
of the «Nezavisimaya Gazette» A.G.Vaganov about the synthesis
of a nuclide of the new element with Z =116
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äàþùèìè ðàçëè÷íûì òèïîì ïðîâîäèìîñòè è ðàçëè÷íîé
ìàãíèòíîé ñòðóêòóðîé. Ôèçè÷åñêèå ïðè÷èíû îáðàçîâà-
íèÿ äâóõôàçíîãî ñîñòîÿíèÿ â ìàãíèòíûõ îêñèäàõ ìàð-
ãàíöà ÿâëÿþòñÿ ïðåäìåòîì äàëüíåéøèõ ýêñïåðèìåíòîâ
è òåîðåòè÷åñêèõ ðàñ÷åòîâ.

1. Balagurov A.M. et al. — Physica B, 2000, v.536,

p.276–278.

2. Balagurov A.M. et al. — Subm. to «Phys. Rev. B», 2000.
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Â ðàìêàõ ñîòðóäíè÷åñòâà ñ Êåéïòàóíñêèì óíèâåð-
ñèòåòîì (ÞÀÐ) â Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíî-
ëîãèé âåäóòñÿ èññëåäîâàíèÿ íåëèíåéíîãî óðàâíåíèÿ
Øðåäèíãåðà ñ ïàðàìåòðè÷åñêîé íàêà÷êîé. Ïîêàçàíî,
÷òî ýòî óðàâíåíèå èìååò øèðîêèé êëàññ äâèæóùèõñÿ
ñîëèòîííûõ ðåøåíèé, íåêîòîðûå èç êîòîðûõ ñòàáèëü-
íû. Ïðè ìàëîé íàêà÷êå ñòàáèëüíûå íåïîäâèæíûå è äâè-
æóùèåñÿ ñîëèòîíû ñîñóùåñòâóþò, â òî âðåìÿ êàê ïðè
ñèëüíîé íàêà÷êå ñòàáèëüíûìè ÿâëÿþòñÿ òîëüêî ñîëèòî-
íû, äâèæóùèåñÿ äîñòàòî÷íî áûñòðî.

Áàðàøåíêîâ È.Â. è äð. — Ïðåïðèíò ÎÈßÈ Å17-2000-147,

Äóáíà, 2000; íàïðàâëåíî â æóðíàë «Physical Review E».

Äåéñòâóþùèé â ÎÈßÈ ôàçîòðîí íà ýíåðãèþ
660 ÌýÂ ñ òîêîì ïðîòîííîãî ïó÷êà 3,2 ìêÀ ïîçâîëÿåò
ñîçäàòü áåçîïàñíóþ ýëåêòðîÿäåðíóþ ñèñòåìó (ADS) c
êîýôôèöèåíòîì ìóëüòèïëèêàöèè íåéòðîíîâ K ýô < 0,95
è òåïëîâîé ìîùíîñòüþ 10–30 êÂò, âïîëíå äîñòàòî÷íîé
äëÿ ýêñïåðèìåíòàëüíîãî èçó÷åíèÿ ýëåêòðîÿäåðíîé òåõ-
íîëîãèè. Ïîäîáíàÿ ïðîñòàÿ è äåøåâàÿ óñòàíîâêà ïîçâî-
ëèò ïðîâåðèòü áàçèñíûå èäåè øèðîêî îáñóæäàåìîãî â
íàñòîÿùåå âðåìÿ íîâîãî ìåòîäà ïðîèçâîäñòâà ýíåðãèè è
ïðåäîñòàâèò èíôîðìàöèþ, íåîáõîäèìóþ äëÿ ïðîåêòè-
ðîâàíèÿ áîëåå ìîùíûõ ïðîìûøëåííûõ ADS. Â ðàáîòå,
âûïîëíåííîé â ËÈÒ, ðàññìîòðåíû äâà òèïà ïîäêðèòè÷å-
ñêèõ ADS: ñ îðóæåéíûì ìåòàëëè÷åñêèì ïëóòîíèåì è ñî
ñòàíäàðòíûì òîïëèâîì ÌÎÕ (25%-ãî ïëóòîíèÿ). Ïîêà-
çàíî, ÷òî èñïîëüçîâàíèå áåðèëëèåâîãî ðåôëåêòîðà ïî-
çâîëÿåò çíà÷èòåëüíî ñíèçèòü êîëè÷åñòâî íåîáõîäèìîãî
òîïëèâà.

Áàðàøåíêîâ Â.Ñ. è äð. — Ïðåïðèíò ÎÈßÈ Å2-2000-131,
Äóáíà, 2000; íàïðàâëåíî íà 10-þ êîíôåðåíöèþ
«ICENES-2000».

Â ËÈÒ ðàçðàáîòàí àíàëèòè÷åñêèé ìåòîä äëÿ ñóì-
ìèðîâàíèÿ ïàðöèàëüíûõ àìïëèòóä, îñíîâàííûé íà
îáîáùåíèè ôîðìóëû Àáåëÿ–Ïëàíà, êîòîðîå ïîçâîëÿåò
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Research on the nonlinear Schr�dinger equation is be-
ing performed in collaboration with the University of
Capetown (South Africa). It has been shown that the para-
metrically driven nonlinear Schr�dinger equation has a
wide class of travelling soliton solutions, some of which are
stable. For small driving strengths, stable nonpropagating
and moving solitons co-exist while strongly forced solitons
can only be stable when moving sufficiently fast.

Barashenkov I.V. et al. — JINR Preprint Å17-2000-147, Dub-

na, 2000; subm. to «Physical Review E».

The 660 MeV Phasotron with a proton beam intensity
of 3.2 µA, operating at JINR, provides a way for building a
safe ADS with a coefficient of neutron multiplication
K eff < 0.95 and a heat power of 10–30 kW, which is suffi-
cient for experimental research on electronuclear technolo-
gy. Such a simple and cheap installation allows one to check
the basic ideas of the widely discussed new method of ener-
gy production, and provides information which is important
for designers of more powerful industrial ADSs. Two types

of subcritical assemblies are considered: with weapon grade
metallic plutonium rods and with standard MOX fuel rods
(25 % PuO 2 + 75 % natural UO 2). A reflector with 9Be al-

lows one to decrease significantly the amount of fuel used.
Barashenkov V.S. et al. — JINR Preprint Å2-2000-131, Dub-

na, 2000; subm. to the 10th Conference on Emerging Nuclear En-

ergy Systems (ICENES’ 2000).

Elastic spinless charged particle scattering on nuclei
has been considered by using the strong absorption model
put forward by Ericson for the S-matrix in the angular mo-
mentum representation. The proposed analytical method for
summation of the partial amplitudes is based on an exten-
sion of the Abel–Plan formula that enables one to account
for contributions from possible singularities of the S-matrix
in the right l-halfplane. The derived uniform asymptotics for
the scattering amplitude offers a fresh glance at the origin of
diffractive patterns in the elastic heavy-ion angular distribu-
tions. Special attention has been paid to the Coulomb-nu-
clear interference (particularly, the refractive phenomena)
for the scattering inside the classically allowed region (the
«illuminated» region) and the classically forbidden region
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ó÷åñòü âêëàäû îò âîçìîæíûõ ñèíãóëÿðíîñòåé S-ìàòðè-
öû â ïðàâîé l-ïîëóïëîñêîñòè. Ïîëó÷åííàÿ ðàâíîìåðíàÿ
àñèìïòîòèêà äëÿ àìïëèòóäû ðàññåÿíèÿ ïîçâîëÿåò ïî-íî-
âîìó âçãëÿíóòü íà ïðîèñõîæäåíèå äèôðàêöèîííûõ êàð-
òèí â óãëîâûõ ðàñïðåäåëåíèÿõ óïðóãî ðàññåÿííûõ
òÿæåëûõ ÷àñòèö. Îñîáîå âíèìàíèå óäåëÿåòñÿ êóëîíîâ-
ñêî-ÿäåðíîé èíòåðôåðåíöèè (â ÷àñòíîñòè, ðåôðàêöèîí-
íûì ÿâëåíèÿì) ïðè ðàññåÿíèè â êëàññè÷åñêè çàïðåùåí-
íóþ îáëàñòü (îáëàñòü «òåíè»). Â îòëè÷èå îò äðóãèõ àíà-
ëèòè÷åñêèõ ðåçóëüòàòîâ ïîëó÷åííûå ðåøåíèÿ
äèôðàêöèîííîé çàäà÷è â ìîäåëè Ýðèêñîíà íå äàþò
îñíîâàíèé äëÿ ïðîâåäåíèÿ ñêîëüêî-íèáóäü ãëóáîêèõ
àíàëîãèé íè ñ ôðåíåëåâñêîé äèôðàêöèåé â îïòèêå, íè ñ
ÿâëåíèåì ðàäóæíîãî ðàññåÿíèÿ â êëàññè÷åñêîé ìåõàíè-
êå. Êà÷åñòâåííûå çàêëþ÷åíèÿ, ñäåëàííûå ñ ïîìîùüþ
ýòèõ ðåøåíèé, ïîäòâåðæäàþòñÿ ÷èñëåííûìè ðàñ÷åòà-
ìè.

Øåáåêî À.Â., Çåìëÿíàÿ Å.Â. — Ïðåïðèíò ÎÈßÈ P4-2000-

115, Äóáíà, 2000; íàïðàâëåíî â æóðíàë «ßäåðíàÿ ôèçèêà».

Â ËÈÒ èçó÷àþòñÿ ñïåêòðû îæå-ýëåêòðîíîâ, èñïó-
ùåííûõ èç àìîðôíîãî óãëåðîäà ïîä âîçäåéñòâèåì óñêî-
ðåííûõ èîíîâ. Âûñîêîýíåðãåòè÷íûå õâîñòû îæå-ñòðóê-
òóðû, çàâèñÿùèå îò çàðÿäà íàëåòàþùåé ÷àñòèöû, ïðî-

àíàëèçèðîâàíû â ðàìêàõ ìîäåëè òåìïåðàòóðíîãî ïèêà, à
òàêæå â ðàìêàõ ìîäåëè, ó÷èòûâàþùåé íåêîòîðûå êèíå-
òè÷åñêèå îñîáåííîñòè ïðîöåññà. Ïëîõîå ñîãëàñèå òåî-
ðèè è ýêñïåðèìåíòà îáúÿñíÿåòñÿ íå âïîëíå óäîâëåòâî-
ðèòåëüíûì ðàñ÷åòîì äâîéíûõ ýëåêòðîííûõ âîçìóùå-
íèé, íåó÷åòîì ïðîöåññîâ âñòðÿõèâàíèÿ, ïåðåâîäÿùèõ
ñèñòåìó â áîëåå ýíåðãè÷íîå íà÷àëüíîå ñîñòîÿíèå ïî
ñðàâíåíèþ ñ òåì, ÷òî äàåò ìîäåëü ñòàòè÷åñêè çàýêðàíè-
ðîâàííîé äûðêè íà Ê-îáîëî÷êå.

Àéðÿí Ý.À. è äð. — Ïèñüìà â Ý×Àß, 2000, ¹2, c.42.
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Â èþëå Ó÷åáíî-íàó÷íûé öåíòð ïîñåòèëè 18 ñòóäåí-
òîâ Òåõíè÷åñêîãî óíèâåðñèòåòà ã. Ïðàãè. Ñòóäåíòû ïî-
çíàêîìèëèñü ñ Äóáíîé, ñ ëàáîðàòîðèÿìè è áàçîâûìè
óñòàíîâêàìè Èíñòèòóòà, ñ ðàáîòîé Ó÷åáíî-íàó÷íîãî
öåíòðà, áûëè íà ýêñêóðñèÿõ â Ñåðãèåâîì Ïîñàäå è
Ìîñêâå.

Î÷åðåäíàÿ, òðåòüÿ ãðóïïà ñëîâàöêèõ ñòóäåíòîâ ïðè-
áûëà â ÎÈßÈ äëÿ ñïåöèàëèçèðîâàííîé ïîäãîòîâêè íà
áàçå ËßÐ è ÓÍÖ. Â Ó÷åáíî-íàó÷íîì öåíòðå ñòóäåíòû
ñëóøàþò ëåêöèè âåäóùèõ ñïåöèàëèñòîâ ÎÈßÈ:
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(the «shadow» region). Unlike the existing analytical re-
sults, the solutions of the diffraction problem give no rea-
sons for drawing any deep parallels neither with the Fresnel
diffraction in optics nor with the rainbow scattering in clas-
sical mechanics. The qualitative conclusions made with the
aid of these solutions have been confirmed by numerical
calculations.

Shebeko A.V., Zemlyanaya E.V. — JINR Preprint

P4-2000-115, Dubna, 2000; subm. to «Yad. Fiz.».

Carbon K-Auger electron spectra from the amorphous
carbon foils exposed to fast heavy ions are theoretically in-
vestigated. The high-energy tails of the Auger structure,
showing a clear projectile charge dependence, have been
analysed within the thermal-spike model and in the frame-
work of another model taking into account some kinetic fea-
tures of the process. Poor comparison results between the
theoretically and experimentally determined temperatures
are suggested to be due to the improper account of double
electron excitations or due to the shake-up processes which
leave the system in a more energetic initial state than a stati-
cally screened core hole.

Ayrjan E.A. et al. — Particles and Nuclei, Letters, 2000, No.2,

p.42.
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In July 2000, a group of 18 students of the Technical
University of Prague visited the University Centre (UC).
They toured JINR’s Laboratories and basic facilities, and
were acquainted with the activities of the UC. The students
also had excursions to Sergiyev Posad and Moscow.

A third group of Slovak students arrived at JINR to go
through specialized training on the basis of the Flerov Labo-
ratory of Nuclear Reactions and the UC. At the UC, they at-
tend the lectures given by JINR leading scientists:
V.Ye.Aleinikov, Yu.P.Gangrsky, I.N.Ivanov, J.Kliman,
A.I.Malakhov, R.Ts.Oganessian, M.G.Sapozhnikov, and
V.F.Shevtsov. As was done before, the studies began with a
course of Russian.
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À.È.Ìàëàõîâà, È.Í.Èâàíîâà, Ì.Ã.Ñàïîæíèêîâà,
Â.Å.Àëåéíèêîâà, ß.Êëèìàíà, Â.Ô.Øåâöîâà, Þ.Ï.Ãàí-
ãðñêîãî, Ð.Ö.Îãàíåñÿíà. Êàê âñåãäà, îáó÷åíèå
èíîñòðàííûõ ñòóäåíòîâ íà÷àëîñü ñ èçó÷åíèÿ ðóññêîãî
ÿçûêà.

Êàôåäðà ÌÈÔÈ «Ôèçè÷åñêèå ìåòîäû â ïðèêëàä-
íûõ èññëåäîâàíèÿõ è ìåäèöèíå», ñîçäàííàÿ ïðè ó÷à-
ñòèè ÎÈßÈ, ïðèíÿëà ïåðâûõ ñòóäåíòîâ. Âîçãëàâëÿåò êà-
ôåäðó äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê äèðåêòîð
ËßÏ Í.À.Ðóñàêîâè÷.

Â ðàìêàõ öèêëà ëåêöèé «Ñîâðåìåííûå ïðîáëåìû
åñòåñòâîçíàíèÿ» ñîñòîÿëèñü ïåðâûå â ýòîì ó÷åáíîì
ãîäó ÷åòûðå ëåêöèè íà òåìó «Ñîâðåìåííàÿ ôèçèêà íà
àäðîííûõ êîëëàéäåðàõ», ïðî÷èòàííûå èòàëüÿíñêèì
ó÷åíûì äîêòîðîì Ê.Ïàëüÿðîíå èç INFN (Ïèçà).

20–28 èþíÿ â Ïîçíàíè (Ïîëüøà) ñîñòîÿëñÿ ðåãèî-
íàëüíûé ôîðóì EUPEN. Îò ÎÈßÈ â åãî ðàáîòå ïðèíÿëè
ó÷àñòèå Ñ.Ï.Èâàíîâà è Ò.À.Ñòðèæ. Áûëè îáñóæäåíû âî-
ïðîñû ñîòðóäíè÷åñòâà â ðàìêàõ îáðàçîâàòåëüíîé ÷àñòè
ïðîãðàììû «Áîãîëþáîâ–Èíôåëüä», îðãàíèçàöèÿ â
ÎÈßÈ íà áàçå ÓÍÖ â 2001 ã. ìåæäóíàðîäíîé øêîëû ïî
ìåäèöèíñêîé ôèçèêå äëÿ ñòóäåíòîâ è àñïèðàíòîâ è âî-
ïðîñû îáìåíà ñòóäåíòàìè.

4 ÀÂÃÓÑÒÀ Äóáíó ïîñåòèë ãóáåðíàòîð Ìîñêîâ-
ñêîé îáëàñòè Á.Â.Ãðîìîâ. Â ñîñòàâ äåëåãàöèè âõîäèëè
òàêæå ìèíèñòðû îáëàñòíîãî ïðàâèòåëüñòâà.

Â äèðåêöèè ÎÈßÈ ãóáåðíàòîðà è äåëåãàöèþ ïðàâè-
òåëüñòâà Ìîñêîâñêîé îáëàñòè ïðèíÿëè äèðåêòîð Èíñòè-
òóòà àêàäåìèê Â.Ã.Êàäûøåâñêèé è âèöå-äèðåêòîð ïðî-
ôåññîð À.Í.Ñèñàêÿí, ðàññêàçàâøèå ãîñòÿì îá èñòîðèè è
ðàçâèòèè Èíñòèòóòà. Á.Â.Ãðîìîâ ïîñåòèë Ëàáîðàòîðèþ
ÿäåðíûõ ðåàêöèé èì. Ã.Í.Ôëåðîâà, ãäå âñòðåòèëñÿ ñ
ó÷àñòíèêàìè ðàáîò ïî ñèíòåçó ñâåðõòÿæåëûõ ýëåìåíòîâ
âî ãëàâå ñ íàó÷íûì ðóêîâîäèòåëåì ëàáîðàòîðèè ïðîôåñ-
ñîðîì Þ.Ö.Îãàíåñÿíîì.

Ãóáåðíàòîð âñòðåòèëñÿ ñ ãëàâîé ãîðîäà Â.Ý.Ïðîõîì.
Îáñóæäàëèñü ïðîáëåìû ðàçâèòèÿ ñòðîèòåëüíîãî êîì-
ïëåêñà Äóáíû. Âî âñòðå÷å ó÷àñòâîâàëè âèöå-ãëàâà ãîðî-
äà Ñ.Ô.Äçþáà, åãî çàìåñòèòåëü ïî âîïðîñàì êàïèòàëü-
íîãî ñòðîèòåëüñòâà Ñ.À.Áàáàåâ, ïðåäñåäàòåëü ãîðîäñêî-
ãî Ñîâåòà äåïóòàòîâ, ãåíåðàëüíûé äèðåêòîð
«Ñòðîèòåëüíîé ôèðìû «Äóáíà» À.Â.Áåêëåìèùåâ.
Á.Â.Ãðîìîâ ïîñåòèë îáúåêòû ãðàæäàíñêîãî è ïðîìû-
øëåííîãî ñòðîèòåëüñòâà â ðàéîíå Áîëüøîé Âîëãè.

Ãóáåðíàòîð ïîñåòèë òàêæå õîðîâóþ øêîëó ìàëü÷è-
êîâ «Äóáíà», âîçëîæèë öâåòû ê ïàìÿòíèêó âîèíàì-èí-
òåðíàöèîíàëèñòàì íà íàáåðåæíîé Âîëãè.
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The Department of Physics Techniques in Applied Re-
search and Medicine, established at the Moscow Engineer-
ing Physics Institute with the participation of JINR, has con-
ducted the first enrolment of students. The Department is
headed by Dr N.A.Russakovich, Director of the JINR Labo-
ratory of Nuclear Problems.

Within the lecture cycle «Modern Problems of Natural
Sciences», the first four lectures making up the course
«Modern Physics at Hadron Colliders» were given at the
UC by Dr C.Pagliarone of INFN (Pisa, Italy).

On 20–28 June, a regional forum of the European
Physics Education Network (EUPEN) took place in Poznan
(Poland). JINR was represented at the forum by S.P.Ivanova
and T.A.Strizh. Discussed at the meeting were the coopera-
tion within the educational framework of the Bogoliubov–
Infeld Programme, the organization by the UC of an Interna-
tional School on Medical Physics for students and postgrad-
uates at JINR in 2001, and student exchange issues.

ON 4 AUGUST, Dubna was visited by B.V.Gromov,
Governor of the Moscow Region. He was accompanied by
ministers of the regional government.

The delegation was received by JINR Director
V.G.Kadyshevsky and Vice-Director A.N.Sissakian. They
introduced the guests to the Institute’s history and develop-
ment. B.V.Gromov visited the Flerov Laboratory of Nuclear
Reactions, where he met with the team dealing with synthe-
sis of superheavy elements and its head Professor
Yu.Ts.Oganessian, Scientific Leader of the Laboratory.

The Governor met with the Mayor of Dubna V.E.Prokh.
Problems of developing Dubna’s construction complex
were on the agenda of the meeting. Participating in the dis-
cussions were the Town Vice-Mayor S.F.Dzyuba, his
Deputy for Capital Construction S.A.Babaev, Chairman of
the Town Duma and Director-General of the Construction
Company «Dubna» A.V.Beklemischev. B.V.Gromov toured
the civil and industrial buildings under construction in the
Bolshaya Volga region.

The Governor got acquainted with the Boys’ Choir
School «Dubna». He also paid tribute to officers and sol-
diers, who were in action abroad, by laying flowers to the
memorial at the Volga embankment.



�

Â ñåíòÿáðå Îáúåäèíåííûé èíñòèòóò ïîñåòèë ïåð-
âûé ñåêðåòàðü ïîñîëüñòâà Âåëèêîáðèòàíèè â ÐÔ (îòäåë
íàóêè, ýêîëîãèè è òåõíîëîãèè) Ñ.Ýâàíñ. Ãîñòü áåñåäîâàë
ñ ÷ëåíàìè äèðåêöèè Èíñòèòóòà, ïîñåòèë Ëàáîðàòîðèþ
ÿäåðíûõ ðåàêöèé è Ëàáîðàòîðèþ âûñîêèõ ýíåðãèé. Îí
îòìåòèë ïðî÷íûå íàó÷íûå ñâÿçè ó÷åíûõ ÎÈßÈ ñ ó÷åíû-
ìè Âåëèêîáðèòàíèè, â ïåðâóþ î÷åðåäü ñ Ëàáîðàòîðèåé
Ðåçåðôîðäà.

�

19 ñåíòÿáðÿ ñîñòîÿëàñü âñòðå÷à äèðåêòîðà ÎÈßÈ
àêàäåìèêà Â.Ã.Êàäûøåâñêîãî è âèöå-äèðåêòîðà ïðîôåñ-
ñîðà À.Í.Ñèñàêÿíà ñ ðåêòîðîì ÌÃÓ àêàäåìèêîì
Â.À.Ñàäîâíè÷èì, åãî ñîâåòíèêîì ïðîôåññîðîì Â.Â.Áå-
ëîêóðîâûì è çàìåñòèòåëåì ìèíèñòðà îáðàçîâàíèÿ,
ãëàâíûì ó÷åíûì ñåêðåòàðåì ÂÀÊ ÷ëåíîì-êîððåñïîí-
äåíòîì ÐÀÍ Â.Â.Êîçëîâûì. Îáñóæäàëèñü âîïðîñû ñî-
òðóäíè÷åñòâà â îáëàñòè íàó÷íûõ è îáðàçîâàòåëüíûõ
ïðîãðàìì.
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S.Evans, First Secretary of the Embassy of the United
Kingdom in Russia (Department for Science, Ecology and
Technologies) stayed at the Joint Institute for Nuclear Re-
search in September. The guest had a meeting with the
members of the Institute’s Directorate and visited the Flerov
Laboratory of Nuclear Reactions and the Laboratory of
High Energies. He noted the close scientific ties between
physicists of JINR and the UK, in particular of the Ruther-
ford Appleton Laboratory.

�

On 19 September, JINR Director V.G.Kadyshevsky
and Vice-Director A.N.Sissakian held a meeting with Rec-
tor of Moscow State University V.A.Sadovnichy, his Advis-
er V.V.Belokurov, and with Vice-Minister of Education and
Chief Scientific Secretary of the Supreme Certifying Com-
mission V.V.Kozlov. Issues of collaboration in research and
educational programmes were touched upon during the dis-
cussion.
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Ëàáîðàòîðèÿ ÿäåðíûõ ðåàêöèé èì. Ã.Í.Ôëåðîâà.

Âèçèò â ÎÈßÈ ãóáåðíàòîðà Ìîñêîâñêîé îáëàñòè Á.Â.Ãðîìîâà (âòîðîé ñïðàâà)

Flerov Laboratory of Nuclear Reactions.
Visit to JINR of the Governor of the Moscow Region B.V.Gromov (second from right)



29 ÈÞÍß äèðåêòîð ïî èññëåäîâàíèÿì ÖÅÐÍ ïðî-
ôåññîð Ð.Êýøìîð, êîîðäèíàòîðû ñîòðóäíè÷åñòâà ïðî-
ôåññîðà Äæ.Àëëàáè è Í.Êóëüáåðã ïîñåòèëè ëàáîðàòî-
ðèè ÎÈßÈ, ãäå îçíàêîìèëèñü ñ õîäîì ðàáîò ïî âûïîëíå-
íèþ îáÿçàòåëüñòâ ÎÈßÈ â ñîâìåñòíûõ ïðîãðàììàõ
ýêñïåðèìåíòîâ ATLAS, CMS, ALICE, COMPASS è äð.
Ïîÿñíåíèÿ äàâàëè âèöå-äèðåêòîð ÎÈßÈ À.Í.Ñèñàêÿí,
äèðåêòîð ËßÏ Í.À.Ðóñàêîâè÷, äèðåêòîð ËÔ× Â.Ä.Êåêå-
ëèäçå, à òàêæå ðÿä âåäóùèõ ñïåöèàëèñòîâ Èíñòèòóòà.
Ãîñòè îòìåòèëè âûñîêîå êà÷åñòâî âûïîëíÿåìûõ â
ÎÈßÈ ðàáîò.

�

Â êîíöå èþëÿ ñîñòîÿëñÿ ðàáî÷èé âèçèò âèöå-äèðåê-
òîðà ÎÈßÈ ïðîôåññîðà À.Í.Ñèñàêÿíà â ÖÅÐÍ, âî âðå-
ìÿ êîòîðîãî îí âñòðåòèëñÿ ñ ãåíåðàëüíûì äèðåêòîðîì

ÖÅÐÍ ïðîôåññîðîì Ë.Ìàéàíè, à òàêæå ñ äèðåêòîðàìè
ïî èññëåäîâàíèÿì ïðîôåññîðàìè Ð.Êýøìîðîì è Ê.Äåò-
ðàçîì, êîîðäèíàòîðàìè ñîòðóäíè÷åñòâà ïðîôåññîðàìè
Äæ.Àëëàáè è Í.Êóëüáåðãîì, ðóêîâîäèòåëÿìè êîëëàáî-
ðàöèé Ï.Éåííè (ATLAS), Þ.Øóêðàôòîì (ALICE),
Ë.Íåìåíîâûì (DIRAC) è äð. Îáñóæäåí øèðîêèé ñïåêòð
âîïðîñîâ ñîòðóäíè÷åñòâà, îñîáîå âíèìàíèå óäåëåíî âû-
ïîëíåíèþ îáÿçàòåëüñòâ ÎÈßÈ ïî ïîäãîòîâêå ñîâìåñò-
íûõ ýêñïåðèìåíòîâ â ÖÅÐÍ, à òàêæå ðàçðàáîòêå íàó÷-
íûõ ïðîãðàìì áóäóùèõ ýêñïåðèìåíòîâ.

À.Í.Ñèñàêÿí ñïóñòèëñÿ â øàõòó LHC è íà ìåñòå
îçíàêîìèëñÿ ñ ïîäãîòîâêîé ê ðàçìåùåíèþ ýêñïåðèìåí-
òàëüíîé óñòàíîâêè ATLAS.

�
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ON 29 JUNE, CERN Research Director R.Cashmore
and Cooperation Coordinators J.Allaby and N.Koulberg
visited some JINR Laboratories, where they got acquainted
with the status of activities to fulfil JINR’s obligations with-
in the ATLAS, CMS, ALICE, COMPASS and other joint
experiments. Explanations were given by JINR Vice-Direc-
tor A.N.Sissakian, DLNP Director N.A.Russakovich, LPP
Director V.D.Kekelidze, as well as by a number of the Insti-
tute’s leading specialists. The guests noted the high quality
of the work being performed at JINR.

�

JINR Vice-Director A.N.Sissakian was on a working
visit to CERN in late July. In the course of the visit he met
with CERN Director-General L.Maiani, Research Directors

R.Cashmore and C.D�traz, Cooperation Coordinators J.Al-
laby and N.Koulberg, Spokespersons P.Jenni (ATLAS),
J.Schukraft (ALICE), L.Nemenov (DIRAC), and others. A
wide range of collaborative aspects was under considera-
tion. Particular attention was paid to the fulfilment of
JINR’s obligations on preparation of the joint experiments
at CERN and to working out scientific programmes of fu-
ture experiments.

A.N.Sissakian descended to the LHC cavern and got
acquainted with the preparatory activity for locating the
ATLAS experimental facility.
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Æåíåâà, ÖÅÐÍ. Ïðîäîëæàåòñÿ
ñòðîèòåëüñòâî òîííåëÿ äëÿ áîëüøîãî
àäðîííîãî êîëëàéäåðà — LHC.
Íà ñíèìêå: äåëåãàöèÿ ÎÈßÈ
âî ãëàâå ñ âèöå-äèðåêòîðîì Èíñòèòóòà
À.Í.Ñèñàêÿíîì (âòîðîé ñëåâà) â øàõòå
LHC íà ìåñòå áóäóùåãî ñïåêòðîìåòðà
ATLAS

Geneva, CERN. Construction continues
of the tunnel for the Large Hadron Collider.
In the photograph: JINR’s delegation, headed
by Vice-Director A.N.Sissakian (second from
left), is seen in the LHC cavern on the future
site of the ATLAS detector



Â ðàìêàõ êîëëàáîðàöèè CELSIUS/WASA (Óïñàëà,
Øâåöèÿ) ïðèíÿò ïðîåêò ýêñïåðèìåíòà Z → − +π π π0 . Ðó-
êîâîäèòåëåì ýòîãî ýêñïåðèìåíòà èçáðàí äóáíåíñêèé
ôèçèê — ñîòðóäíèê Ëàáîðàòîðèè âûñîêèõ ýíåðãèé
Á.À.Ìîðîçîâ.

Ó÷àñòèå ÎÈßÈ â ñîçäàíèè ïðîòîòèïà

ðåãèîíàëüíîãî âû÷èñëèòåëüíîãî öåíòðà äëÿ LHC

â Ðîññèè: êîíêðåòíûå øàãè

ÎÈßÈ íà ïðîòÿæåíèè óæå íåñêîëüêèõ ëåò ÿâëÿåòñÿ
àêòèâíûì ó÷àñòíèêîì òðåõ ïðîåêòîâ íà LHC: ALICE,
ATLAS è CMS. Ïðîáëåìà ïðîäîëæåíèÿ ñîòðóäíè÷åñòâà
ðîññèéñêèõ èíñòèòóòîâ â ïðîåêòàõ íà LHC ïîñëå çàïóñ-
êà óñêîðèòåëÿ (â 2005 ã.) è ýêñïåðèìåíòàëüíûõ óñòàíî-
âîê íàïðÿìóþ ñâÿçàíà ñ íåîáõîäèìîñòüþ ñîçäàíèÿ
óñëîâèé äëÿ îáðàáîòêè è àíàëèçà ýêñïåðèìåíòàëüíîé
èíôîðìàöèè íåïîñðåäñòâåííî â Ðîññèè. Èìåííî ïîýòî-
ìó ê êîíöó 1999 ã. áûë ñôîðìèðîâàí ñîâìåñòíûé ïðîåêò
«Ðîññèéñêèé èíôîðìàöèîííî-âû÷èñëèòåëüíûé êîì-
ïëåêñ äëÿ îáðàáîòêè è àíàëèçà äàííûõ ýêñïåðèìåíòîâ
íà áîëüøîì àäðîííîì êîëëàéäåðå» (ÐÈÂÊ-ÁÀÊ). Â ïðî-
åêòå ó÷àñòâóþò äåâÿòü âåäóùèõ ðîññèéñêèõ ôèçè÷åñêèõ
èíñòèòóòîâ — ó÷àñòíèêîâ LHC è ÎÈßÈ. Öåëüþ ïðîåê-
òà ÿâëÿåòñÿ ñîçäàíèå â Ðîññèè ðåãèîíàëüíîãî êîìïëåêñà
äëÿ îáðàáîòêè äàííûõ ýêñïåðèìåíòîâ íà LHC. Ïðîåêò
ðàññ÷èòàí íà ïåðèîä äî 2006 ã. Íà íà÷àëüíîì ýòàïå (äî
2002 ã.) ïëàíèðóåòñÿ ðàçðàáîòêà êîíöåïöèè êîìïëåêñà è
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Within the framework of the CELSIUS/WASA collab-
oration (Uppsala, Sweden), the project of the Z → − +π π π0

experiment has been approved. B.A.Morozov of the Labo-
ratory of High Energies has been elected as Spokesperson of
the experiment.

JINR Takes Part

in Developing a Prototype Russian Regional Centre

for LHC

For the last few years JINR has been involved in three
projects for the LHC: ALICE, ATLAS and CMS. The future
continuation of the cooperation of Russian institutes in the
LHC projects after starting up the accelerator (in the year
2005) and its experimental installations is connected closely
with the necessity of providing a way for processing and
analysis of experimental data directly in Russia. For this
reason, by the end of 1999 a joint project «Russian Regional
Centre for LHC Data Handling» (RRC–LHC) was worked
out. JINR and nine leading Russian physics institutes par-
ticipating in the LHC are involved in this project. The pur-
pose of the project, intended for a period till 2006, is the es-
tablishment in Russia of a regional centre for LHC experi-
mental data processing. At the initial stage (till 2002) the
development of the concept of the centre and of its proto-
type is planned. Workgroups of the project have been
formed and started working in the following directions: cre-

Áðþññåëü, ñåíòÿáðü. Ìíîãîëåòíåå ñîòðóäíè÷åñòâî
ñâÿçûâàåò ÎÈßÈ è Ìåæäóíàðîäíûé Ñîëüâååâñêèé èíñòèòóò
ôèçèêè è õèìèè (ISIPÑ). Íà ñíèìêå: ðàáî÷èé ñåìèíàð
â êàáèíåòå ëàóðåàòà Íîáåëåâñêîé ïðåìèè, äèðåêòîðà ISIPÑ
ïðîôåññîðà È.Ð.Ïðèãîæèíà (â öåíòðå)

Brussels, September. Long-standing collaboration links JINR
with the International Solvay Institutes for Physics and

Chemistry (ISIPÑ). In the photograph: a working seminar in the
office of Professor I.R.Prigogine, Nobel Prize winner

and ISIPC Director (centre)
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ñîçäàíèå åãî ïðîòîòèïà. Ñôîðìèðîâàíû è íà÷àëè ñâîþ
ðàáîòó ðàáî÷èå ãðóïïû ïðîåêòà ïî íàïðàâëåíèÿì: ñî-
çäàíèå ôåðì è êëàñòåðîâ ïåðñîíàëüíûõ êîìïüþòåðîâ;
àðõèâèðîâàíèå äàííûõ; ðàçâèòèå ðåãèîíàëüíîé ñåòè
ÐÈÂÊ-ÁÀÊ è îðãàíèçàöèÿ êàíàëà ñâÿçè ñ ÖÅÐÍ, à òàêæå
ïî ñîïðîâîæäåíèþ óíèôèöèðîâàííîãî ïðîãðàììíîãî
îáåñïå÷åíèÿ. Ìåíåå ÷åì çà ãîä â ÈÒÝÔ, ÈÔÂÝ,
ÍÈÈßÔ ÌÃÓ è ÎÈßÈ ñîçäàíû ôåðìû ïåðñîíàëüíûõ
êîìïüþòåðîâ, îðèåíòèðîâàííûå íà LHC. Ïðîãðàììíîå
îêðóæåíèå ýòèõ ôåðì ïîëíîñòüþ óíèôèöèðîâàíî è ñî-
îòâåòñòâóåò òåêóùåìó ñîñòîÿíèþ ñïåöèàëèçèðîâàííîãî
ïðîãðàììíîãî îáåñïå÷åíèÿ, èñïîëüçóåìîãî â ÖÅÐÍ. Òà-
êèì îáðàçîì, ïîëîæåíî íà÷àëî äëÿ îòðàáîòêè ïðîòîòèïà
ðîññèéñêîãî ðåãèîíàëüíîãî öåíòðà.

Íà ïðîòÿæåíèè ïîñëåäíèõ ëåò â ÎÈßÈ áûëà îðãà-
íèçîâàíà ïîääåðæêà êîìïüþòèíãà ýêñïåðèìåíòîâ LHC
(íàèáîëåå ïîëíàÿ — äëÿ ýêñïåðèìåíòà CMS). Íîâûå çà-
äà÷è ìîæíî ðåøèòü òîëüêî â òåñíîì ñîòðóäíè÷åñòâå ñ
ðîññèéñêèìè èíñòèòóòàìè, ó÷àñòâóþùèìè â LHC. Â
ñåíòÿáðå â ÎÈßÈ íà PC-ôåðìå ËÈÒ (16 ïðîöåññîðíûõ
åäèíèö ïî 500 ÌÃö) íà÷àò ñåàíñ ìàññîâîé ãåíåðàöèè
ôèçè÷åñêèõ ñîáûòèé äëÿ òðèããåðà âûñîêîãî óðîâíÿ
CMS. Â òå÷åíèå ñóòîê íà ôåðìå ËÈÒ ôîðìèðóþòñÿ îáú-
åìû ìîäåëüíûõ äàííûõ äî 20 Ãá. Ãåíåðàöèÿ äàííûõ
ïðîèçâîäèòñÿ ñ èñïîëüçîâàíèåì ïðîãðàììû pythia
(v.6136) è ïðîãðàììû ìîäåëèðîâàíèÿ è ðåêîíñòðóêöèè
ñîáûòèé äëÿ ýêñïåðèìåíòà CMS CMSIM (v.120); äàí-
íûå çàïèñûâàþòñÿ â zebra-ôîðìàòå (fz) áëîêàìè ïîðÿäêà
1 Ãá — ïðèìåðíî ïî 500 ñîáûòèé â îäíîì ôàéëå. Ïîëó-
÷åííûå äàííûå áóäóò ïåðåäàíû â ÖÅÐÍ äëÿ âêëþ÷åíèÿ
â îáúåêòíî-îðèåíòèðîâàííóþ áàçó äàííûõ (Îbjectivi-
ty/DB), êîòîðàÿ áóäåò èñïîëüçîâàíà äëÿ âûáîðà áàçîâûõ
åäèíèö èíôîðìàöèè, îïòèìèçàöèè àëãîðèòìîâ òðèããåðà
è ðåêîíñòðóêöèè ñîáûòèé. Áàçà äàííûõ CMS â ÖÅÐÍ ñ
íà÷àëà 2000 ã. íàïîëíÿåòñÿ ìîäåëüíûìè ôèçè÷åñêèìè
ñîáûòèÿìè, ïîäîáíûìè òåì, êîòîðûå ïðåäïîëàãàåòñÿ
èññëåäîâàòü íà äåéñòâóþùåé óñòàíîâêå CMS. Òàê, íà-
ïðèìåð, â òåêóùåì ñåàíñå íà ôåðìå ËÈÒ ãåíåðèðóþòñÿ
ôèçè÷åñêè èíòåðåñíûå íåóïðóãèå ïðîòîí-ïðîòîííûå
âçàèìîäåéñòâèÿ ñ ðîæäåíèåì õèããñ-áîçîíà ïî êàíàëy
gg Hbb→ . Â äàííîì ñåàíñå ó÷àñòâóþò ÖÅÐÍ, òðè àìå-
ðèêàíñêèõ è îäèí àíãëèéñêèé óíèâåðñèòåò (Êàëòåõ,
Ôëîðèäà, Êàëèôîðíèÿ è Áðèñòîëü), FNAL (ÑØÀ), HIP
(Õåëüñèíêè), INFN (Èòàëèÿ), ôðàíöóçñêèå ôèçè÷åñêèå
öåíòðû, ÍÈÈßÔ ÌÃÓ è ÎÈßÈ. Âêëàä â ñåàíñ ÎÈßÈ è
ÍÈÈßÔ ÌÃÓ ïðèìåðíî òàêîé æå, êàê è äðóãèõ åâðî-
ïåéñêèõ ïàðòíåðîâ. Ìû ïëàíèðóåì äàëüíåéøåå ó÷àñòèå
â ïîäîáíûõ ñåàíñàõ, ïðè÷åì áëèæàéøèì ðåçóëüòàòîì
áóäåò ñîâìåñòíîå ñ ÍÈÈßÔ ÌÃÓ è ÈÒÝÔ ñîçäàíèå è
èñïîëüçîâàíèå îáúåêòíî-îðèåíòèðîâàííîé áàçû äàí-
íûõ îáúåìîì îêîëî 400 Ãá. Íàëè÷èå â ÎÈßÈ ñèñòåìû
ìàññîâîé ïàìÿòè ïîçâîëÿåò òåñòèðîâàòü ðàçëè÷íûå ìî-
äåëè ðàáîòû ñ áîëüøèìè îáúåìàìè äàííûõ, à òàêæå îò-
ðàáàòûâàòü òåõíîëîãèþ êîëëåêòèâíîãî ñ ìîñêîâñêèìè
èíñòèòóòàìè èñïîëüçîâàíèÿ ìàññîâîé ïàìÿòè.

Â.Â.Êîðåíüêîâ, Å.À.Òèõîíåíêî
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ation of PC farms and clusters, data archiving, development
of the RRC–LHC regional network and organization of a
computer communication link with CERN, as well as sup-
port of the unified software. For the period of less than a
year, LHC-oriented PC farms have been created at ITEP,
IHEP, INP MSU, and JINR. The program environment of
these farms is completely unified and corresponds to the
current state of the specialized software used at CERN.
Thus, a start has been made in the development of the proto-
type Russian regional centre.

In the last few years, computing support for LHC ex-
periments (the most complete — for the CMS experiment)
has been organized at JINR. Now there are new problems
which can be solved only in close cooperation with LHC-
participating Russian institutes. In September, a run of a
mass production of physical events was started at the PC
farm of JINR’s Laboratory of Information Technologies
(LIT) (16 processor units of 500 MHz) for the CMS high-
level trigger. The volumes of simulated data up to 20 GB are
generated at the LIT PC farm within a day. The data produc-
tion is performed using the pythia (v.6136) program and
CMSIM (v.120), a program for simulation and reconstruc-
tion of events for the CMS experiment; the data are written
in a zebra-format (fz) in blocks of an order of 1 GB — ap-
proximately 500 events in a file. The data obtained will be
transferred to CERN for inclusion into the object-oriented
database (Objectivity/DB) that will be used for the defini-
tion of the Basic Units of Information, optimization of algo-
rithms of the trigger and event reconstruction. Since the be-
ginning of 2000 the CMS database at CERN has been filled
with the simulated physical events similar to those which
are supposed to be investigated at the running phase of
CMS. For example, inelastic proton-proton interactions
with the birth of a Higgs boson to the channel gg Hbb→ are
generated at the LIT PC farm during the current run. CERN,
three American and one British universities (Caltech, Flori-
da, California and Bristol), FNAL (USA), HIP (Helsinki),
INFN (Italy), French physics centres, INP MSU and JINR
take part in the run. The JINR–INP MSU contribution to the
run is equal approximately to that of the other European
partners. LIT is planning its further participation in similar
runs, the nearest task being the creation and use of the ob-
ject-oriented 400 GB database in cooperation with INP
MSU and ITEP. The availability of the mass memory sys-
tem at JINR provides a way of testing various models of
work with enormous data volumes, as well as improving the
common use technology of the mass memory together with
Moscow institutes.

V.V.Korenkov, E.A.Tikhonenko
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Áðþññåëü, 11–15 ñåíòÿáðÿ.
Ñîâìåñòíàÿ ÎÈßÈ–ÖÅÐÍ ïîñòåðíàÿ âûñòàâêà
«Íàóêà, ñáëèæàþùàÿ íàðîäû»
â çäàíèè Åâðîïàðëàìåíòà

Brussels, 11–15 September.
The joint JINR–CERN poster exhibition

«Science Bringing Nations Together»,
held in the building of the European Parliament

���&�� �������	& ���
�#�������#�#��'�������



Íàóêîãðàäû ðàçâèâàþòñÿ

6–7 ñåíòÿáðÿ ñîñòîÿëñÿ íåîáû÷íûé ñåìèíàð «Íàó-
êîãðàäû Ðîññèè», îðãàíèçîâàííûé Ñîþçîì ðàçâèòèÿ íà-
óêîãðàäîâ è Ñîþçîì æóðíàëèñòîâ Ðîññèè ïðè ïîääåðæ-
êå Ìîñêîâñêîé îáëàñòíîé äóìû è Ëèãè ñîäåéñòâèÿ îáî-
ðîííûì ïðåäïðèÿòèÿì. Â ñåìèíàðå ïðèíÿëè ó÷àñòèå
ãëàâû íàóêîãðàäîâ Ïîäìîñêîâüÿ, ðóêîâîäèòåëè íàó÷-
íûõ öåíòðîâ è îðãàíèçàöèé, ó÷åíûå è êîíñòðóêòîðû, áî-
ëåå 50 æóðíàëèñòîâ, ïðåäñòàâëÿþùèõ ãàçåòû, æóðíàëû,
ðàäèî è òåëåâèäåíèå. Íà áîðòó òåïëîõîäà «Õðèñòèíà»,
ñëåäîâàâøåãî ïî êàíàëó èì. Ìîñêâû â Äóáíó, îíè îáñó-
äèëè ìíîãî÷èñëåííûå àñïåêòû òåìû «Íàóêîãðàäû —
ôåíîìåí êóëüòóðû è òî÷êè ðîñòà èííîâàöèîííîé ýêîíî-
ìèêè Ðîññèè».

Ó÷àñòíèêè ñåìèíàðà ïîñåòèëè 6 ñåíòÿáðÿ ÍÏÎ
«Ýíåðãîìàø» èì. Ãëóøêî è ÌÊÁ «Ôàêåë» èì. Ãðóøèíà
â Õèìêàõ, Ó÷åáíî-ýêñïåðèìåíòàëüíûé öåíòð ÌÃÒÓ
èì. Áàóìàíà â ïîñåëêå Îðåâî Äìèòðîâñêîãî ðàéîíà, à
7 ñåíòÿáðÿ â Äóáíå îíè âñòðåòèëèñü ñ ðóêîâîäèòåëÿìè
ãîðîäà è ãðàäîîáðàçóþùèõ ïðåäïðèÿòèé, ïîçíàêîìè-
ëèñü ñ îñíîâíûìè äîñòîïðèìå÷àòåëüíîñòÿìè ãîðîäà.

Î ðàçíûõ ñòîðîíàõ æèçíè è äåÿòåëüíîñòè â Äóá-
íå — ìåæäóíàðîäíîì íàóêîãðàäå — ó÷àñòíèêàì ðàññêà-
çàëè ãëàâà ãîðîäà, âèöå-ïðåçèäåíò Ñîþçà íàóêîãðàäîâ
Ðîññèè Â.Ý.Ïðîõ, äèðåêòîð ÎÈßÈ àêàäåìèê Â.Ã.Êàäû-
øåâñêèé, ðåêòîð óíèâåðñèòåòà «Äóáíà», ïðåçèäåíò
ÐÀÅÍ Î.Ë.Êóçíåöîâ. Áîëüøîé èíòåðåñ âûçâàëà âûñòàâ-
êà èííîâàöèîííîé ïðîäóêöèè äóáíåíñêèõ ïðåäïðèÿòèé.
Ó÷àñòíèêè ñåìèíàðà ïîñåòèëè Ëàáîðàòîðèþ ÿäåðíûõ
ðåàêöèé ÎÈßÈ, Öåíòð êîñìè÷åñêîé ñâÿçè «Äóáíà»,
ïðèáîðíûé çàâîä «Òåíçîð». Ñåìèíàð ïðîäåìîíñòðèðî-
âàë âûñîêèé ïîòåíöèàë ðîññèéñêèõ íàóêîãðàäîâ, èõ
áîëüøèå ðàçíîñòîðîííèå âîçìîæíîñòè â ýêîíîìè÷å-
ñêîì è äóõîâíîì âîçðîæäåíèè ñòðàíû.
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Science Towns are Gaining Ground

An unusual seminar, organized by the Union for Devel-
opment of Science Towns and the Journalists’Union of Rus-
sia and supported by the Moscow Region Duma and the
League for Assistance to Defence Enterprises, was held on
6–7 September. It was attended by heads of Moscow Region
science towns, managers of scientific centres and organiza-
tions, scientists, designers, and over 50 reporters from vari-
ous newspapers, magazines, radio and TV channels. On
board the boat «Khristina» bound to Dubna through the
Moscow Canal, they discussed numerous aspects of the top-
ic «Science towns as a phenomenon of culture and advance
points of Russian innovation economy».

On 6 September the participants of the seminar visited
the Scientific Production Company «Energomash» and the
Engineering Design Office «Fakel» in Khimki, the Educa-
tion and Experiments Centre of Moscow State Technical
University in Orevo (Dmitrov Region). On 7 September
they came to Dubna, where they had a meeting with the
town administration and management of town-forming en-
terprises. They also saw sights of the town.

During the meeting, Dubna Mayor and Vice-President
of the Union of Science Towns of Russia V.E.Prokh, JINR
Director V.G.Kadyshevsky, Rector of the Unviersity «Dub-
na» and President of the Russian Academy of Natural Sci-
ences O.L.Kuznetsov told the participants about various as-
pects of life and activities in Dubna, an international science
town. An exhibition of innovation products of Dubna enter-
prises aroused great interest. The participants of the seminar
visited the Flerov Laboratory of Nuclear Reactions of
JINR, the Space Communication Station «Dubna», and the
Instrument-making Factory «Tenzor». The seminar demon-
strated a high potential of Russian science towns and their
diverse capabilities of contributing to economic and spiritu-
al revival of the country.
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Äóáíà, 7 ñåíòÿáðÿ.
Âûñòóïëåíèå äèðåêòîðà ÎÈßÈ
àêàäåìèêà Â.Ã.Êàäûøåâñêîãî
íà âñòðå÷å ñ ó÷àñòíèêàìè ñåìèíàðà
«Íàóêîãðàäû Ðîññèè»

Dubna, 7 September.
JINR Director V.G.Kadyshevsky
welcomes the participants
of the seminar «Science Towns of Russia»



Âûñòàâêà â Áðþññåëå

Ñ 11 ïî 15 ñåíòÿáðÿ â Áðþññåëå (Áåëüãèÿ) â çäàíèè
Åâðîïàðëàìåíòà ïðîõîäèëà ñîâìåñòíàÿ ÎÈßÈ–ÖÅÐÍ
ïîñòåðíàÿ âûñòàâêà «Íàóêà, ñáëèæàþùàÿ íàðîäû». Îíà
ïðîäîëæèëà ñåðèþ âûñòàâîê, íà÷àòóþ â 1997 ã. â Óíè-
âåðñèòåòå ã. Îñëî (Íîðâåãèÿ).

Íà òîðæåñòâåííîé öåðåìîíèè îòêðûòèÿ ïðèñóò-
ñòâîâàëè ïðåäñòàâèòåëè äèïëîìàòè÷åñêèõ ìèññèé, àê-
êðåäèòîâàííûõ â Áåëüãèè, ðóêîâîäèòåëè ÎÈßÈ è
ÖÅÐÍ, íàó÷íàÿ îáùåñòâåííîñòü, ñîòðóäíèêè Åâðîïàð-
ëàìåíòà è æóðíàëèñòû.

Ó÷àñòíèêîâ öåðåìîíèè ïðèâåòñòâîâàëè: ïðåäñåäà-
òåëü Êîìèññèè Åâðîïàðëàìåíòà ïî ïðîìûøëåííîñòè,
âíåøíåé òîðãîâëå, íàóêå è ýíåðãåòèêå Ê.Âåñòåíäîðí, ãå-
íåðàëüíûé äèðåêòîð Åâðîêîìèññèè ïî èññëåäîâàíèÿì
À.Ìèöîñ, ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ Ë.Ìàéàíè, äè-
ðåêòîð ÎÈßÈ Â.Ã.Êàäûøåâñêèé, çàì. äèðåêòîðà Ìå-
æäóíàðîäíîãî Ñîëüâååâñêîãî èíñòèòóòà È.Àíòîíèó.
Âûñòóïàâøèå îòìåòèëè áîëüøîé âêëàä ÎÈßÈ è ÖÅÐÍ
â ìèðîâóþ íàóêó è ãóìàíèñòè÷åñêóþ ðîëü ýòèõ îðãàíè-
çàöèé íà ïîïðèùå ìèðíûõ íàó÷íûõ èññëåäîâàíèé.

Ëåéòìîòèâîì âûñòàâêè ñòàëà ìûñëü î òîì, ÷òî
îáúåäèíåíèå òâîð÷åñêèõ óñèëèé è ìàòåðèàëüíûõ âîç-
ìîæíîñòåé ó÷åíûõ ðàçíûõ ñòðàí ñîçäàåò âàæíûé êàíàë
ñáëèæåíèÿ è âçàèìîïîíèìàíèÿ ìåæäó íàðîäàìè.

Âûñòàâêó ïîñåòèëè êîìèññàð ïî èññëåäîâàíèÿì ÅÑ
Ô.Áþñêåí è äåëåãàöèÿ Ãîñäóìû Ðîññèè, ïðèíèìàâøàÿ
ó÷àñòèå â çàñåäàíèè îäíîé èç êîìèññèé Åâðîïàðëà-
ìåíòà.
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Exhibition in Brussels

A joint JINR–CERN poster exhibition «Science Bring-
ing Nations Together» was held in the building of the Euro-
pean Parliament in Brussels (Belgium) on 11–15 Septem-
ber, continuing the series of exhibitions launched at the Uni-
versity of Oslo (Norway) in 1997.

The ceremonial opening was attended by representa-
tives of diplomatic missions accredited to Belgium, by JINR
and CERN managing officials, scientists, Europarliament
staff members, and journalists. They were addressed with
greetings by Chairman of the Europarliament Commission
for Industry, Foreign Trade, Science, and Power Industry
K.Westendorn, CERN Director-General L.Maiani, JINR
Director V.G.Kadyshevsky, and by Deputy Director of the
International Solvay Institutes for Physics and Chemistry
I.Antoniou. The speakers emphasized the great contribu-
tions made by JINR and CERN to world science and their
humanistic role in conducting scientific research.

The dominant theme of the exhibition was that joining
of creative efforts and material resources by scientists from
various countries have become another important way to
rapprochement of peoples and mutual understanding be-
tween them.

The exhibition was also visited by the EC Commission-
er for Research Ph.Busquin and by the delegation of the
Russian State Duma that took part in the meeting of a Eu-
roparliament commission.

���&�� �������	& ���
�#�������#�#��'�������

×ëåí Ó÷åíîãî ñîâåòà

ÎÈßÈ, Ïîëíîìî÷íûé

Ïðåäñòàâèòåëü ïðàâèòåëü-

ñòâà Óçáåêèñòàíà â ÎÈßÈ

àêàäåìèê Á.Ñ.Þëäàøåâ

èçáðàí ïðåçèäåíòîì

Íàöèîíàëüíîé àêàäåìèè íàóê

Óçáåêèñòàíà. Äèðåêöèÿ è

êîëëåêòèâ Îáúåäèíåííîãî

èíñòèòóòà ÿäåðíûõ

èññëåäîâàíèé ïîçäðàâëÿþò

Á.Ñ.Þëäàøåâà ñ ïî÷åòíûì

èçáðàíèåì.

Member of the JINR Scientific

Council, Plenipotentiary of

Uzbekistan to JINR

Academician B. Yuldashev has

been elected President of the

National Academy of Sciences

of Uzbekistan. The Directorate

and the scientific community of

the Joint Institute for Nuclear

Research congratulate

B. Yuldashev on this occasion.



«Àêòóàëüíûå ïðîáëåìû

âû÷èñëèòåëüíîé ôèçèêè»

Ñ 24 ïî 29 èþëÿ â Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõ-
íîëîãèé ÎÈßÈ ïðîõîäèëà âòîðàÿ ìåæäóíàðîäíàÿ êîíôå-
ðåíöèÿ «Àêòóàëüíûå ïðîáëåìû âû÷èñëèòåëüíîé ôèçèêè».
Îíà áûëà ïîñâÿùåíà ïàìÿòè Í.Í.Ãîâîðóíà, äèðåêòîðà
ËÂÒÀ è îñíîâîïîëîæíèêà êîìïüþòåðèçàöèè ôèçè÷åñêèõ
èññëåäîâàíèé â ÎÈßÈ è Ðîññèè.

Âû÷èñëèòåëüíàÿ ôèçèêà êàê íàó÷íîå íàïðàâëåíèå
ñôîðìèðîâàëàñü çà ðóáåæîì áîëåå ñîðîêà ëåò íàçàä è îáú-
åäèíèëà â ñåáå ðàçðàáîòêè âû÷èñëèòåëüíûõ ìåòîäîâ, àëãî-
ðèòìîâ, âû÷èñëèòåëüíûõ ñðåäñòâ è ïðîãðàììíîãî îáåñïå-
÷åíèÿ, ñïåöèàëüíî ïðåäíàçíà÷åííûõ äëÿ èññëåäîâàíèÿ ìà-
òåìàòè÷åñêèõ ìîäåëåé ýêñïåðèìåíòàëüíîé è òåîðåòè÷å-
ñêîé ôèçèêè. Íàó÷íûå ðàáîòû â ýòèõ îáëàñòÿõ ðåãóëÿðíî
ïóáëèêóþòñÿ â òàêèõ æóðíàëàõ, êàê «Journal of Computa-
tional Physics» (ÑØÀ) è «Computer Physics Communica-
tion» (CPC) (Åâðîïåéñêîå ôèçè÷åñêîå îáùåñòâî). Êàæäî-
ìó ôèçèêó, àêòèâíî ðàáîòàþùåìó ñ êîìïüþòåðàìè, õîðî-
øî èçâåñòíà áèáëèîòåêà ïðîãðàìì CPC, îáúåäèíÿþùàÿ
ïðîãðàììû ïî ðàçëè÷íûì ðàçäåëàì ôèçèêè.

Â ÎÈßÈ âû÷èñëèòåëüíàÿ ôèçèêà ðàçâèâàåòñÿ îêîëî
äåñÿòè ëåò. Â ãëàâíûå çàäà÷è ýòîãî íàïðàâëåíèÿ âõîäÿò àë-
ãîðèòìè÷åñêàÿ è ïðîãðàììíàÿ ïîääåðæêà ýêñïåðèìåí-
òàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé, ïðîâîäèìûõ â
Èíñòèòóòå, à òàêæå îáåñïå÷åíèå ýôôåêòèâíîãî èñïîëüçî-
âàíèÿ åãî âû÷èñëèòåëüíûõ ñðåäñòâ.

Â êîíôåðåíöèè ïðèíÿëî ó÷àñòèå îêîëî 160 ó÷åíûõ èç
11 ñòðàí (Àðìåíèÿ, Áåëîðóññèÿ, Áåëüãèÿ, Ãåðìàíèÿ, Êàíà-
äà, Ïåðó, Ðîññèÿ, Ñëîâàêèÿ, ÑØÀ, Òàéâàíü, Óêðàèíà).

Ðàáîòà êîíôåðåíöèè áûëà îðãàíèçîâàíà â âèäå ïëå-
íàðíûõ çàñåäàíèé è çàñåäàíèé ïî ñåêöèÿì. Íà ïëåíàðíûõ
çàñåäàíèÿõ áûëî çàñëóøàíî 20 äîêëàäîâ ïî àêòóàëüíûì
ïðîáëåìàì âû÷èñëèòåëüíîé ôèçèêè: ìàòåìàòè÷åñêîå ìî-
äåëèðîâàíèå è âû÷èñëèòåëüíûå ìåòîäû äëÿ èçó÷åíèÿ
ñëîæíûõ ôèçè÷åñêèõ ïðîöåññîâ, èñïîëüçîâàíèå ñîâðå-
ìåííûõ âû÷èñëèòåëüíûõ ñèñòåì âåêòîðíî-ïàðàëëåëüíîé
ñòðóêòóðû, êîìïüþòåðíûõ êîììóíèêàöèé è ðàñïðåäåëå-
íèÿ âû÷èñëåíèé äëÿ îáðàáîòêè èíôîðìàöèè áîëüøèõ îáú-
åìîâ. 111 ñåêöèîííûõ äîêëàäîâ áûëè ðàçäåëåíû ïî íàïðà-
âëåíèÿì: ÷èñëåííûå ìåòîäû è àëãîðèòìû êîìïüþòåðíîé
àëãåáðû, âû÷èñëèòåëüíûå ñðåäñòâà äëÿ ìîäåëèðîâàíèÿ è
àíàëèçà ýêñïåðèìåíòàëüíûõ äàííûõ, ìîäåëèðîâàíèå
ñëîæíûõ ñèñòåì, ìîíòå-êàðëî ìîäåëèðîâàíèå ìíîãîôàê-
òîðíûõ ïðîöåññîâ â âåùåñòâå, ðàñïðåäåëåííûå âû÷èñëè-
òåëüíûå ñèñòåìû è ìåòîäû äëÿ íàó÷íûõ ðàñ÷åòîâ.

Íà îòêðûòèè êîíôåðåíöèè â îáçîðíîì äîêëàäå äèðåê-
òîðà ËÈÒ ïðîôåññîðà È.Â.Ïóçûíèíà áûë ïðèâåäåí ðÿä
îñíîâíûõ ðåçóëüòàòîâ, ïîëó÷åííûõ ó÷åíûìè ËÈÒ çà ïî-
ñëåäíåå âðåìÿ. Àêàäåìèê À.À.Ñàìàðñêèé â äîêëàäå «Ìà-
òåìàòè÷åñêîå ìîäåëèðîâàíèå è âû÷èñëèòåëüíàÿ ôèçèêà»,
îïèðàÿñü íà îïûò îðãàíèçàöèè ñëîæíûõ âû÷èñëåíèé ïðè
ðåøåíèè îáîðîííûõ è íàó÷íî-òåõíè÷åñêèõ ïðîáëåì, ïðî-
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«Modern Trends

in Computational Physics»

The 2nd International Conference «Modern Trends
in Computational Physics» was organized at the JINR
Laboratory of Information Technologies (LIT) from
24–29 July. It was held in memory of N.N.Govorun,
LCTA Director and founder of computerization of
physics research at JINR and in Russia.

As a scientific direction, computational physics was
born abroad more than forty years ago and integrated the
development of computational methods, algorithms,
computing tools and software intended for research in
mathematical models of experimental and theoretical
physics. The scientific investigations in these fields are
regularly published in such journals as the «Journal of
Computational Physics» (USA) and «Computer Physics
Communication» (CPC) (European Physical Society).
Every physicist working actively with computers is fa-
miliar with the program library CPC, joining the pro-
grams on various sections of physics.

At JINR, computational physics has been develop-
ing for the last ten years. Its main tasks include the algo-
rithmic and software support of experimental and theo-
retical research under way at the Institute as well as the
provision of the effective use of its computing facilities.

About 160 scientists from 11 countries (Armenia,
Belarus, Belgium, Canada, Germany, Peru, Russia, Slo-
vakia, Taiwan, Ukraine, and the USA) attended the Con-
ference. The Conference was organized in plenary ses-
sions and sections. Twenty reports were presented on the
urgent problems of computational physics: mathematical
simulation and computational methods of research in
complex physical processes, use of modern computing
vector-parallel systems, computer communications and
distributed computations for large-volume information
processing. The following directions were covered in
111 sectional reports: numerical methods and algorithms
of computer algebra, computing tools for simulation and
analysis of experimental data, modelling of complex sys-
tems, Monte-Carlo simulation of many-factor processes
in substance, distributed computing systems and meth-
ods for scientific computations.

Opening the Conference, Professor I.V.Puzynin,
Director of LIT, delivered an overview report and pre-
sented the main results obtained by LIT scientists. Acad-
emician A.A.Samarsky, in his presentation «Mathemati-
cal simulation and computational physics» based on the
experience in organization of complex calculations when
solving defensive and scientific and technical problems,
made analogies for the modern parallel and distributed
computing systems. Professor A.V.Bogdanov (St. Pe-
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âåë àíàëîãèè äëÿ ñîâðåìåííûõ ïàðàëëåëüíûõ è ðàñïðåäå-
ëåííûõ âû÷èñëèòåëüíûõ ñèñòåì. Äîêëàäû ïðîôåññîðà
À.Â.Áîãäàíîâà (Ñàíêò-Ïåòåðáóðã) è ïðîôåññîðà Â.Â.Âîå-
âîäèíà (ÌÃÓ, Âû÷èñëèòåëüíûé öåíòð) áûëè ïîñâÿùåíû
îðãàíèçàöèè, ìåòîäèêå è ïåðñïåêòèâàì ñóïåðêîìïüþòåð-
íûõ è ïàðàëëåëüíûõ òåõíîëîãèé â íàó÷íûõ âû÷èñëåíèÿõ.
Â äîêëàäàõ Â.Ä.Ëàõíî (Ïóùèíî), ×èí Êóí Õó (Òàéâàíü),
Äæåôô ×åí (Êàíàäà) ðàññìàòðèâàëèñü ïðîáëåìû ïðèìå-
íåíèÿ ìåòîäîâ ìîëåêóëÿðíîé äèíàìèêè è èõ ðåàëèçàöèÿ
íà ñóïåðêîìïüþòåðàõ äëÿ ìîäåëèðîâàíèÿ ñëîæíûõ àòîì-
íûõ è ìîëåêóëÿðíûõ ñèñòåì.

Äîêëàä ïðîôåññîðà Â.Ñ.Áàðàøåíêîâà è çàìåñòèòåëÿ
äèðåêòîðà ËÈÒ äîêòîðà À.Ïîëÿíñêîãî áûë ïîñâÿùåí âî-
ïðîñàì ìîäåëèðîâàíèÿ âçàèìîäåéñòâèÿ ÷àñòèö ðàçëè÷íîé
ýíåðãèè ñ äåëÿùèìèñÿ ñðåäàìè ñëîæíîãî ñîñòàâà â ñâÿçè ñ
èññëåäîâàíèÿìè ýëåêòðîÿäåðíîãî ìåòîäà ïðîèçâîäñòâà
ýíåðãèè è òðàíñìóòàöèè ðàäèîàêòèâíûõ îòõîäîâ. Ýòè èñ-
ñëåäîâàíèÿ ïîçâîëèëè ïåðåéòè îò òåîðåòè÷åñêèõ âîïðîñîâ
ê ñòàäèè ïðîåêòèðîâàíèÿ îïûòíîé ýëåêòðîÿäåðíîé óñòà-
íîâêè. Ðåçóëüòàòû ðàáîò â îáëàñòè èñêóññòâåííûõ íåéðîí-
íûõ ñåòåé, êëåòî÷íûõ àâòîìàòîâ, ôðàêòàëüíîãî àíàëèçà
áûëè ïðåäñòàâëåíû íà ñåêöèè, ðóêîâîäèìîé çàìåñòèòåëåì
äèðåêòîðà ËÈÒ äîêòîðîì ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
Â.Â.Èâàíîâûì.

Âïåðâûå â ïðàêòèêå ïðîâåäåíèÿ êîíôåðåíöèé â
ÎÈßÈ ïëåíàðíûå çàñåäàíèÿ òðàíñëèðîâàëèñü â Èíòåð-
íåòå.

Õîðîøèé óðîâåíü îðãàíèçàöèè âñòðå÷è, ÷òî áûëî îò-
ìå÷åíî âñåìè ó÷àñòíèêàìè, ñòàë âîçìîæåí áëàãîäàðÿ
ñïîíñîðñêîé ïîääåðæêå ÐÔÔÈ, Ìèíèñòåðñòâà ïðîìû-
øëåííîñòè, íàóêè è òåõíîëîãèé, Ìèíèñòåðñòâà îáðàçîâà-
íèÿ ÷åðåç Óíèâåðñèòåò äðóæáû íàðîäîâ è ÍÖÏÈ.

21

tersburg) and Professor V.V.Voevodin (MSU, Computer
Centre) dedicated their reports to organization, tech-
niques and perspectives of supercomputer and parallel
technologies in scientific computations. The reports by
V.D.Lakhno (Pushchino), Chin Kun Hu (Taiwan) and
Jeff Z.Y. Chen (Canada) discussed the problems of ap-
plying the methods of molecular dynamics and their su-
percomputer realization for simulation of complex nu-
clear and molecular systems.

Professor V.S.Barashenkov and Dr A.Polanski,
Deputy Director of LIT, reported on the issues of mod-
elling the interaction of particles of various energies with
fissionable media of a complex structure in connection
with the research on the electronuclear method of energy
production and radioactive waste transmutation. These
investigations have allowed one to leave theoretical is-
sues and turn to designing an experimental electronu-
clear installation. The results of the investigations in the
area of artificial neural networks, cellular automata and
fractal analysis were presented at the section conducted
by Dr V.V.Ivanov, Deputy Director of LIT.

For the first time in the conference practice at JINR,
an access to the plenary meetings through the Internet
was provided for this Conference.

The good organization level of the meeting, noted
by all the Conference participants, was made possible
due to the support of RFBR, the Russian Ministry of In-
dustry, Science and Technology, the Ministry of Educa-
tion through the University of Peoples’ Friendship, and
the Scientific Centre for Applied Research.

Äóáíà, 24 èþëÿ. Âòîðàÿ ìåæäóíàðîäíàÿ êîíôåðåíöèÿ
«Àêòóàëüíûå ïðîáëåìû âû÷èñëèòåëüíîé ôèçèêè»,
ïîñâÿùåííàÿ ïàìÿòè Í.Í.Ãîâîðóíà.
Âûñòóïàåò àêàäåìèê À.À.Ñàìàðñêèé

Dubna, 24 July. The 2nd International Conference
«Modern Trends in Computational Physics»,

held in memory of N.N.Govorun.
A talk is delivered by Academician A.A.Samarsky
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«Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà

è êâàíòîâàÿ õðîìîäèíàìèêà»

XV ìåæäóíàðîäíûé ñåìèíàð ïî ïðîáëåìàì ôèçèêè
âûñîêèõ ýíåðãèé «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàí-
òîâàÿ õðîìîäèíàìèêà» ïðîõîäèë â Äóáíå 25–29 ñåíòÿáðÿ.

Èñòîðèÿ ýòèõ ñåìèíàðîâ íà÷àëàñü â 1969 ã. Ïåðâûé ñå-
ìèíàð ñîñòîÿëñÿ êàê îäíî èç ðÿäà îòíîñèòåëüíî íåáîëü-
øèõ ìåðîïðèÿòèé Îòäåëåíèÿ ÿäåðíîé ôèçèêè Àêàäåìèè
íàóê ÑÑÑÐ, èíèöèèðîâàííûõ â 60-å ãîäû àêàäåìèêîì
Ì.À.Ìàðêîâûì. Öåëüþ ýòèõ ìåðîïðèÿòèé, èçâåñòíûõ êàê
Ìàðêîâñêèå ñåìèíàðû, áûëî îáñóæäåíèå ïîñëåäíèõ äî-
ñòèæåíèé è íàèáîëåå àêòóàëüíûõ çàäà÷ ïî êîíêðåòíîé âû-
áðàííîé òåìàòèêå äîñòàòî÷íî óçêèì, íî àâòîðèòåòíûì íà-
ó÷íûì êîëëåêòèâîì. Îñíîâó ñåìèíàðîâ ñîñòàâëÿëè îáçîð-
íûå äîêëàäû âåäóùèõ ôèçèêîâ — òåîðåòèêîâ è ýêñïåðè-
ìåíòàòîðîâ, â òîì ÷èñëå ïðèãëàøåííûõ èç-çà ðóáåæà.

Èìåííî ñ îäíîãî èç òàêèõ ñåìèíàðîâ ñòàðòîâàëà
30 ëåò íàçàä ñåðèÿ äóáíåíñêèõ êîíôåðåíöèé (c íåîôèöè-
àëüíûì íàçâàíèåì «Áàëäèíñêàÿ îñåíü»), êîòîðûå ïðîâî-
äÿòñÿ ñ òåõ ïîð ðåãóëÿðíî ñ äâóõëåòíåé ïåðèîäè÷íîñòüþ.
Íûíåøíÿÿ êîíôåðåíöèÿ — óæå 15-ÿ ïî ñ÷åòó. Çà ñâîþ
èñòîðèþ îíà ïðèîáðåëà èçâåñòíîñòü êàê àâòîðèòåòíàÿ êîí-
ôåðåíöèÿ ïî ôèçèêå ñèëüíûõ âçàèìîäåéñòâèé, ïðåæäå
âñåãî ïî àêòóàëüíûì ïðîáëåìàì êâàíòîâîé õðîìîäèíàìè-
êè è ñîóäàðåíèé ÿäåð ïðè ðåëÿòèâèñòñêèõ ýíåðãèÿõ. Çàìå-
÷àòåëüíî òî, ÷òî 30-ëåòíÿÿ òðàäèöèÿ íè ðàçó íå ïðåðûâà-
ëàñü, íåñìîòðÿ íà òðóäíîñòè, êîòîðûå ïåðåæèëà ôèçèêà â
ñòðàíàõ-ó÷àñòíèöàõ ÎÈßÈ â ïîñëåäíåå äåñÿòèëåòèå. Ìíå
êàæåòñÿ, ìû ìîæåì ïîçäðàâèòü äðóã äðóãà ñ ýòèì þáè-
ëååì.

Ñàìûé âûñîêèé íàó÷íûé ñòàíäàðò ïðîâåäåíèÿ ýòèõ
ìåðîïðèÿòèé áûë çàäàí ïåðâûì ñåìèíàðîì. Ïðåäñòàâëÿ-
åòñÿ âàæíûì è èíòåðåñíûì îãëÿíóòüñÿ íàçàä è âñïîìíèòü,
êàêèå íàó÷íûå ïðîáëåìû ñ÷èòàëèñü àêòóàëüíûìè â òî âðå-
ìÿ. Òåìàòèêîé ñåìèíàðà áûëà âûáðàíà ôèçèêà êàëèáðî-
âî÷íûõ ïîëåé è âåêòîðíûõ ìåçîíîâ, èãðàþùèõ âûäåëåí-
íóþ ðîëü â ìèêðîìèðå è ñâÿçûâàþùèõ ñèëüíûå è ýëåêòðî-
ìàãíèòíûå âçàèìîäåéñòâèÿ. Îðãêîìèòåò âîçãëàâèë è îêà-
çàë îïðåäåëÿþùåå âëèÿíèå íà ôîðìèðîâàíèå ïðîãðàììû
À.Ì.Áàëäèí. Â ðàáîòå ñåìèíàðà ïðèíÿëè ó÷àñòèå èçâåñò-
íûå ñîâåòñêèå è çàðóáåæíûå ó÷åíûå, âíåñøèå çíà÷èòåëü-
íûé âêëàä â ðàçâèòèå òåîðèè è ýêñïåðèìåíòà. Ìíîãèå
èäåè, îáñóæäàâøèåñÿ íà òîì ñåìèíàðå êàê íîâûå è ìíîãî-
îáåùàþùèå, ïðîøëè ïðîâåðêó âðåìåíåì è â íàñòîÿùåå
âðåìÿ óæå âîñïðèíèìàþòñÿ êàê êëàññèêà òåîðåòè÷åñêîé
ôèçèêè.

Â îáçîðíîì äîêëàäå Ë.Ä.Ôàääååâà (Ëåíèíãðàäñêîå îò-
äåëåíèå Ìàòåìàòè÷åñêîãî èíñòèòóòà ÀÍ ÑÑÑÐ) îáñóæäà-
ëèñü îñíîâíûå êîíöåïöèè, ôèçè÷åñêîå ñîäåðæàíèå è òåõ-
íè÷åñêèå ïðîáëåìû êâàíòîâàíèÿ êàëèáðîâî÷íûõ ïîëåé, â
÷àñòíîñòè ãðàâèòàöèîííîãî è ïîëÿ ßíãà–Ìèëëñà, â ôîð-
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«Relativistic Nuclear Physics and

Quantum Chromodynamics»

The XV international seminar on high-energy
physics problems «Relativistic Nuclear Physics and
Quantum Chromodynamics» was held in Dubna on
25–29 September.

These seminars date back to 1969. The first seminar
was held in the 60s as a relatively moderate event at the
Nuclear Physics Department of the USSR Academy of
Sciences, on the initiative of Academician M.A.Markov.
The aim of those seminars, known as the Markov semi-
nars, was to discuss the latest achievements and most
topical tasks within a chosen field in a limited but author-
itative community of scientists. Review reports by lead-
ing physicists, theorists and experimentalists, both home
and foreign, were the basis for the gatherings.

It was with one of those events that the Dubna
30-year series of conferences started, which are infor-
mally called «Baldin Autumn» (for many years the Di-
rector of the JINR Laboratory of High Energies (LHE)
was Academician Alexander M. Baldin). Since then the
seminar has been held every other year. The present con-
ference is the fifteenth. It has become famous for its high
status in strong interactions physics and, especially, in
modern problems of quantum chromodynamics and nu-
clear collisions at relativistic energies. It is very signifi-
cant that the tradition of thirty years has not been ever
broken, despite the difficulties that JINR Member States
had to live through in the past decade. I hope we have de-
served to congratulate each other on this jubilee.

The highest scientific standard of the event was es-
tablished by the very first seminar. I think it is very inter-
esting and important to look back and recall the scientific
tasks which were urgent for that time. The seminar topics
included calibration fields and vector mesons, which
play a prominent role in micro world and tie strong and
electromagnetic interactions. Academician A.M.Baldin
headed the seminar Organizing Committee and produced
a key influence in the programme elaboration. Famous
Soviet and foreign scientists, who considerably con-
tributed to the theoretical and experimental research de-
velopment, took part in the seminar. Many of those ideas
discussed at the seminar as new and promising have been
tested by time and are acknowledged now as the classics
of theoretical physics.

The review report by L.D.Faddeev (Leningrad De-
partment, Institute of Mathematics, AS USSR) presented
the main concepts, physics contents and technical prob-
lems of quantization of calibration fields, in particular in
the gravitation and Young–Mills fields and in the formal-
ism of the continual integral. N.P.Konopleva (All-Union
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ìàëèçìå êîíòèíóàëüíîãî èíòåãðàëà. Í.Ï.Êîíîïëåâà
(ÂÍÈÈ îïòèêî-ôèçè÷åñêèõ èçìåðåíèé, Ìîñêâà) ïðåäñòà-
âèëà ãåîìåòðè÷åñêèé ïîäõîä ê îïèñàíèþ êàëèáðîâî÷íûõ
ïîëåé, óñòðàíÿþùèé äàëüíîäåéñòâèå ïðè îïèñàíèè âçàè-
ìîäåéñòâèé ÷àñòèö è ââîäÿùèé âìåñòî ýòîãî êîíöåïöèþ
ëîêàëüíîé êàëèáðîâî÷íîé èíâàðèàíòíîñòè è ñâîáîäíîãî
äâèæåíèÿ ÷àñòèö â ðàññëîåííîì ïðîñòðàíñòâå, ãåîìåòðèþ
êîòîðîãî ðåàëèçóþò êàëèáðîâî÷íûå ïîëÿ. Ïðîôåññîð
Á.Çóìèíî èç ÖÅÐÍ ðàññìàòðèâàë ïðèìåíåíèå ôåíîìåíî-
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Research Institute of Optical Physics Measuring,
Moscow) demonstrated a geometric approach in the de-
scription of calibration fields, which eliminates the
far-reaching action in descriptions of particle interac-
tions and introduces instead of it a concept of local cali-
bration invariance in free particle motion in a stratified
space, whose geometry is realized by calibration fields.
Professor B.Zumino (CERN) discussed the application
of phenomenological non-linear lagrangians in connec-

Äóáíà, 25–29 ñåíòÿáðÿ. XV ìåæäóíàðîäíûé ñåìèíàð
ïî ïðîáëåìàì ôèçèêè âûñîêèõ ýíåðãèé
«Ðåëÿòèâèñòñêàÿ ôèçèêà è êâàíòîâàÿ õðîìîäèíàìèêà»

Dubna, 25–29 September. XV International Seminar
on High Energy Physics Problems

«Relativistic Physics and Quantum Chromodynamics»

!��� � ��		(��� )��	

#�������#��(�%�����*�



ëîãè÷åñêèõ íåëèíåéíûõ ëàãðàíæèàíîâ â ñâÿçè ñ èäåÿìè
âåêòîðíîé äîìèíàíòíîñòè äëÿ îïèñàíèÿ ïðîöåññîâ ýëåê-
òðîìàãíèòíûõ âçàèìîäåéñòâèé àäðîíîâ. Â ïîñëåäóþùèå
ãîäû èäåÿ èñïîëüçîâàíèÿ êèðàëüíûõ ëàãðàíæèàíîâ ïðèâå-
ëà ê ïîñòðîåíèþ, âèäèìî, ñàìîãî ìíîãîîáåùàþùåãî ïîä-
õîäà ê îïèñàíèþ íèçêîýíåðãåòè÷åñêèõ âçàèìîäåéñòâèé
àäðîíîâ — êèðàëüíîé ïåðòóðáàòèâíîé òåîðèè, ïðåäñêàçà-
íèÿ êîòîðîé íàõîäÿòñÿ âî âïå÷àòëÿþùåì ñîîòâåòñòâèè ñ
ñóùåñòâóþùèìè ýêñïåðèìåíòàëüíûìè äàííûìè. Ïîäðîá-
íî îáñóæäàëàñü ðîëü âåêòîðíîé äîìèíàíòíîñòè â àäðîí-
íûõ, ëåïòîí-àäðîííûõ è ëåïòîí-ÿäåðíûõ ïðîöåññàõ.
Äæ.Áüåðêåí (SLAC), Â.À.Ìàòâååâ, Ð.Ì.Ìóðàäÿí, À.Í.Òàâ-
õåëèäçå, Ñ.Á.Ãåðàñèìîâ (ÎÈßÈ), Á.Ë.Èîôôå (ÈÒÝÔ, Ìî-
ñêâà), Ê.Ãîòòôðèä (Êîðíåëëñêèé óíèâåðñèòåò) — äàëåêî
íå ïîëíûé ñïèñîê äîêëàä÷èêîâ.

Áîëüøîå âíèìàíèå íà ñåìèíàðå áûëî óäåëåíî ýêñïå-
ðèìåíòàëüíûì âîçìîæíîñòÿì ïðîâåðêè íîâûõ òåîðåòè÷å-
ñêèõ èäåé. Äåìîíñòðèðîâàëèñü äàííûå ïî èçó÷åíèþ ýëåê-
òðîìàãíèòíûõ ðàñïàäîâ è ðîæäåíèþ âåêòîðíûõ ìåçîíîâ,
ïîëó÷åííûå â ýêñïåðèìåíòàõ íà DESY, â SLAC, ÖÅÐÍ,
Îðñý, Íîâîñèáèðñêå. Â äîêëàäå Ñ. Òèíãà áûë ïðåäñòàâëåí
ïðîåêò íîâîãî ñïåêòðîìåòðà, íà êîòîðîì âñêîðå áûë îò-
êðûò ðåçîíàíñ «Äæåé».

Áëàãîäàðÿ ýíåðãèè À.Ì.Áàëäèíà ñåìèíàð ïðîäîëæèë
ñâîþ æèçíü. Ïîñëåäóþùèå ðåãóëÿðíûå ñåìèíàðû â Äóáíå
ïðèîáðåëè ñâîþ ñïåöèôèêó, îáóñëîâëåííóþ êàê ìåæäóíà-
ðîäíûì ñòàòóñîì ÎÈßÈ, òàê è åãî «ÿäåðíûì» ïðîôèëåì.
Íà ïðîãðàììó ñåìèíàðîâ ñòàëà íàêëàäûâàòü îòïå÷àòîê
ïðîáëåìàòèêà íàó÷íîé äåÿòåëüíîñòè åãî îðãàíèçàòîðîâ èç
ËÂÝ è ËÒÔ ÎÈßÈ, ïðåæäå âñåãî ðàáîòû ïî ôèçèêå ñîóäà-
ðåíèÿ ÿäåð ïðè ðåëÿòèâèñòñêèõ ýíåðãèÿõ. Íà÷àëî ýòèì èñ-
ñëåäîâàíèÿì áûëî ïîëîæåíî â êîíöå 60-õ ãîäîâ, êîãäà íà
ñèíõðîôàçîòðîíå â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ÎÈßÈ
âïåðâûå â ìèðîâîé óñêîðèòåëüíîé ïðàêòèêå áûëè ïîëó÷å-
íû ïó÷êè ëåãêèõ ðåëÿòèâèñòñêèõ ÿäåð. Òîãäà æå áûëè
îïðåäåëåíû äîëãîñðî÷íûå öåëè èññëåäîâàíèé ïî ðåëÿòè-
âèñòñêîé ÿäåðíîé ôèçèêå — íîâîìó íàó÷íîìó íàïðàâëå-
íèþ, âîçíèêøåìó íà ñòûêå ôèçèêè àòîìíîãî ÿäðà è ýëå-
ìåíòàðíûõ ÷àñòèö. Îíî íàöåëèâàëîñü íà óñòàíîâëåíèå
ïðåäåëîâ ïðèìåíèìîñòè ïðîòîí-íåéòðîííîé ìîäåëè
àòîìíîãî ÿäðà è ïîñòðîåíèå ôèçè÷åñêîé êàðòèíû ÿäåðíîé
ìàòåðèè íà óðîâíå ñóáíóêëîííûõ ñîñòàâëÿþùèõ — êâàð-
êîâ è ãëþîíîâ (ïàðòîíîâ).

Êàê ïîêàçàëè ïåðâûå ýêñïåðèìåíòû â Äóáíå, íà÷èíàÿ
ñ ýíåðãèè ïîðÿäêà íåñêîëüêèõ ÃýÂ ðîæäåíèå ýëåìåíòàð-
íûõ ÷àñòèö â ñîóäàðåíèÿõ ÿäåð âûõîäèò íà àñèìïòîòè÷å-
ñêèé ðåæèì. Ïðàêòè÷åñêè ýòî îçíà÷àåò âûõîä íà ðåæèì íå-
èçìåííîñòè ôèçè÷åñêîé êàðòèíû ðîæäåíèÿ âòîðè÷íûõ ÷à-
ñòèö ïðè ôðàãìåíòàöèè ÿäåð ñ ðîñòîì ýíåðãèè ñîóäàðåíèÿ
èëè òàê íàçûâàåìîé ïðåäåëüíîé ôðàãìåíòàöèè ÿäåð. Â
ýòîé îáëàñòè êâàðêîâûå è ãëþîííûå ñòåïåíè ñâîáîäû íà-
÷èíàþò èãðàòü ñóùåñòâåííóþ ðîëü.
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tion with the ideas of vector dominance for the descrip-
tion of processes of hadron electromagnetic interactions.
In the ensuing years the idea of application of chiral la-
grangians resulted in the development of a probably most
promising approach in the description of low-energy
hadron interactions — chiral perturbative theory, whose
predictions prominently coincide with the existing ex-
perimental data. The role of vector dominancy in hadron,
lepton-hadron and lepton-nuclear processes was also vi-
tally discussed. J.Bjorken (SLAC), V.A.Matveev,
R.M.Muradian, A.N.Tavkhelidze, S.B.Gerasimov
(JINR), B.L.Ioffe (ITEP, Moscow), K.Gottfried (Cornell
University) made a far from completed list of speakers at
the seminar.

The seminar drew much attention to experimental
means of testing new theoretical concepts. Data were
presented on the study of electromagnetic decays and
vector meson production obtained in experiments at
DESY, SLAC, CERN, in Orsay, and Novosibirsk. S.Ting
outlined a project of a new spectrometer in his report, and
shortly after, resonance «J» was discovered using that
device.

Due to A.M.Baldin’s inspiring activities the seminar
never lost its actuality. The subsequent periodic seminars
in Dubna have gained their own specific character,
brought about by the international status of JINR togeth-
er with the «nuclear» profile of the centre. The seminar
programme was influenced by the topics of studies at
LHE and the Laboratory of Theoretical Physics. Primari-
ly, these were the studies in physics of nuclear collisions
at relativistic energies.

That research was started at the end of the 60s,
when, for the first time in the international practice of ac-
celerator engineering, beams of light relativistic nuclei
were obtained at the Synchrophasotron in LHE. Practi-
cally in no time long-term research goals were estab-
lished in relativistic nuclear physics — a new scientific
branch born at the meeting point of atomic nucleus
physics and elementary particle physics. It was aimed at
setting up the application limits for the proton-neutron
model of atomic nucleus and the creation of the physical
picture of nuclear matter at the level of subnucleon com-
ponents, i.e. quarks and gluons (partons).

The first experiments in Dubna showed that starting
with energy of about several GeV the production of ele-
mentary particles in nuclear collisions enters the asymp-
totic mode. It means in practice the achievement of the
mode of changeability of the physical picture of sec-
ondary particle production at nuclear fragmentation,
with the collision energy growing, or the so-called
boundary fragmentation of nuclei. Quark and gluon de-
grees of freedom begin to play an essential role in this
domain.
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Â òå÷åíèå ìíîãèõ ëåò ïðîäîëæàëîñü ñîâåðøåíñòâîâà-
íèå óñêîðèòåëüíîé áàçû â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé:
ðàçâèòèå èîííûõ èñòî÷íèêîâ, ñîçäàíèå ìàñøòàáíûõ ýêñ-
ïåðèìåíòàëüíûõ çîí óñêîðåííûõ ïó÷êîâ. Ïîä ðóêîâîä-
ñòâîì À.Ì.Áàëäèíà áûë âûäâèíóò è ïîëíîñòüþ îñóùå-
ñòâëåí ïðîåêò ñïåöèàëèçèðîâàííîãî óñêîðèòåëÿ ðåëÿòè-
âèñòñêèõ ÿäåð — íóêëîòðîíà, ìàãíèòíàÿ ñèñòåìà êîòîðîãî
îñíîâàíà íà ÿâëåíèè ñâåðõïðîâîäèìîñòè.

Ñ çàïóñêîì è ðàçâèòèåì íóêëîòðîíà â 90-õ ãîäàõ âîç-
íèêàþò êà÷åñòâåííî íîâûå âîçìîæíîñòè äëÿ èçó÷åíèÿ
ñâîéñòâ àòîìíûõ ÿäåð íà ñóáíóêëîííîì óðîâíå. Ñíèìàþò-
ñÿ îãðàíè÷åíèÿ íà çàðÿä óñêîðÿåìûõ èîíîâ è èõ èíòåíñèâ-
íîñòü, âðåìÿ âûâîäà èç êîëüöà óñêîðèòåëÿ, ãåîìåòðè÷å-
ñêèå ðàçìåðû ïó÷êà, ðàäèêàëüíî ñíèæàþòñÿ ýíåðãîçàòðà-
òû íà ðàáîòó óñêîðèòåëÿ.

Íàëè÷èå ïó÷êîâ ðåëÿòèâèñòñêèõ ÿäåð ïîçâîëÿåò
ïî-íîâîìó ïîñòàâèòü âîïðîñû è ïî áîëåå òðàäèöèîííûì
íàïðàâëåíèÿì ôèçèêè ÿäðà — ìóëüòèôðàãìåíòàöèè, íåíó-
êëîííûì (èçîáàðíûì) âîçáóæäåíèÿì, ñâîéñòâàì ýêçîòè-
÷åñêèõ ÿäåð è ãèïåðÿäåð. Èññëåäîâàíèÿ ðàñøèðÿþòñÿ è â
îáëàñòü áîëåå íèçêèõ ýíåðãèé äî íåñêîëüêèõ ñîò ÌýÂ. Ýòî
ïîçâîëÿåò ñâÿçàòü ÿâëåíèÿ â àñèìïòîòè÷åñêîé è ïåðåõîä-
íîé îáëàñòÿõ ýíåðãèé.

Â îñîáîå íàïðàâëåíèå èññëåäîâàíèé ñôîðìèðîâàëèñü
ýêñïåðèìåíòû ñ ïó÷êàìè ïîëÿðèçîâàííûõ äåéòðîíîâ. Â
íèõ ïîëó÷åíû óíèêàëüíûå ñâåäåíèÿ î ñïèíîâîé ñòðóêòóðå
äåéòðîíà — ýòîãî «àòîìà âîäîðîäà ÿäåðíîé ôèçèêè» — íà
ìåæíóêëîííûõ ðàññòîÿíèÿõ ìåíüøå ðàäèóñà íóêëîíà.
Áûëî ïîêàçàíî, ÷òî íà òàêèõ ðàññòîÿíèÿõ èçâåñòíûå ïî-
òåíöèàëû íóêëîí-íóêëîííûõ âçàèìîäåéñòâèé òåðÿþò
ñâîþ ïðåäñêàçàòåëüíóþ ñèëó è ðåøàþùóþ ðîëü íà÷èíàþò
èãðàòü êâàðêîâûå ñòåïåíè ñâîáîäû. Ïðè èñïîëüçîâàíèè
ðåàêöèé ðàçâàëà ðåëÿòèâèñòñêèõ äåéòðîíîâ ñîçäàíû óíè-
êàëüíûå ïó÷êè ïîëÿðèçîâàííûõ íåéòðîíîâ.

Óñêîðèòåëüíûé êîìïëåêñ Ëàáîðàòîðèè âûñîêèõ ýíåð-
ãèé èñïîëüçóåòñÿ òàêæå äëÿ ðàçðàáîòêè ôèçè÷åñêèõ îñíîâ
ÿäåðíîé ýíåðãåòèêè íîâîãî ïîêîëåíèÿ è ìåòîäîâ òðàíñìó-
òàöèè ÿäåðíûõ îòõîäîâ, îñíîâàííûõ íà ãèáðèäíûõ ñèñòå-
ìàõ «ðåàêòîð–óñêîðèòåëü». Ýòî íàïðàâëåíèå ìåæäóíàðîä-
íîãî íàó÷íîãî ñîòðóäíè÷åñòâà áûëî ïîääåðæàíî ïðåçè-
äåíòîì ÐÔ Â.Â.Ïóòèíûì â íåäàâíåì âûñòóïëåíèè â ÎÎÍ.

Âñëåä çà Äóáíîé ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà ñòà-
ëà ñóùåñòñòâåííîé ÷àñòüþ ïðîãðàìì êðóïíåéøèõ óñêîðè-
òåëüíûõ öåíòðîâ ÑØÀ, Åâðîïû, Ðîññèè, ñòðàí- ó÷àñòíèö
ÎÈßÈ. Â íàñòîÿùåå âðåìÿ ñîçäàþòñÿ êîëëàéäåðû ïðîòî-
íîâ è ÿäåð â ÑØÀ (Relativistic Heavy Ion Collider, Áðóêõåé-
âåíñêàÿ íàöèîíàëüíàÿ ëàáîðàòîðèÿ) è â Åâðîïåéñêîé îðãà-
íèçàöèè ÿäåðíûõ èññëåäîâàíèé â Æåíåâå (Large Hadron
Collider, ÖÅÐÍ). Äëÿ èçó÷åíèÿ ñòîëêíîâåíèé ÿäåð ïðè
óëüòðàðåëÿòèâèñòñêèõ ýíåðãèÿõ íà ýòèõ êîëëàéäåðàõ ñî-
çäàþòñÿ êðóïíîìàñøòàáíûå ñïåêòðîìåòðè÷åñêèå êîì-
ïëåêñû. Äóáíåíñêèå ôèçèêè ïðèíèìàþò àêòèâíîå ó÷àñòèå
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The LHE accelerator complex has been developing
for many years. Ion sources have been developed,
large-scale experimental sites of accelerated beams have
been constructed. A new project has been proposed and
fully accomplished under the guidance of A.M.Baldin —
a specialized accelerator of relativistic nuclei — the Nu-
clotron, whose system of magnets is based on the phe-
nomenon of superconductivity.

The Nuclotron’s launching and development in the
90s has opened up the way to qualitatively new possibili-
ties to study properties of atomic nuclei at the subnucle-
on level. Limitations are cancelled for the charge of ac-
celerated ions, their intensity, the duration of extraction
from the accelerator ring, geometric dimensions of the
beam; energy waste is decreased radically for the accel-
erator functioning.

Beams of relativistic nuclei allow one to postulate
questions from a new point of view even in traditional
branches of nuclear physics, such as multifragmentation,
non-nucleon (isobar) excitations, properties of exotic nu-
clei and hypernuclei. The research expands into the re-
gion of lower energies to several hundreds of MeV. It al-
lows one to tie up the phenomena in asymptotic and tran-
sition energy regions.

Experiments with polarized deuteron beams have
formed a separate trend of research. Unique data have
been obtained on the deuteron spin structure — this «hy-
drogen atom of nuclear physics» — at internucleon dis-
tances less than the nucleon radius. It was pointed out
that at these distances the known potentials of nucle-
on-nucleon interactions loose their prediction force, and
quark degrees of freedom start to play the leading role.
Unique beams of polarized neutrons are obtained using
the relativistic deuterons’ disintegration reactions.

One more sphere of the use of the LHE accelerator
complex is the elaboration of a physics basis of a
new-generation nuclear energy and of methods to trans-
mute nuclear wastes based on hybrid systems «reac-
tor-accelerator». This trend of international scientific co-
operation has been encouraged by President V.Putin in
his recent speech at the UN Organization.

Followed by Dubna examples, relativistic nuclear
physics has become a prominent part of programmes at
largest accelerator centres of the USA, Europe, Russia
and other JINR Member States. At present, proton and
nuclei colliders are being constructed in the USA (Rela-
tivistic Heavy Ion Collider, Brookhaven National Labo-
ratory) and at CERN in Geneva (Large Hadron Collider).
Large-scale spectrometric equipment is being installed at
these colliders to conduct studies in nuclear collisions at
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â ðàçðàáîòêå ïðîãðàìì èññëåäîâàíèé è ñîçäàíèè àïïàðàòó-
ðû äëÿ ýòèõ ïðîåêòîâ.

Òàêèì îáðàçîì, ãëàâíàÿ ïðîáëåìà, ïîñòàâëåííàÿ ïå-
ðåä ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêîé, — èññëåäîâàíèå
ñâîéñòâ âûñîêîâîçáóæäåííûõ ñîñòîÿíèé ÿäåðíîé ìàòå-
ðèè, ïîâåäåíèÿ ÿäåðíîé ìàòåðèè íà ìàëûõ ðàññòîÿíèÿõ —
âûðîñëà â ìàñøòàáíóþ ïðîáëåìó èçó÷åíèÿ ðåëÿòèâèñò-
ñêèõ ìíîãî÷àñòè÷íûõ ñèñòåì. Äàëüíåéøèå ýêñïåðèìåíòû
â ýòîé îáëàñòè èìåþò ïðÿìîå îòíîøåíèå ê, âîçìîæíî, ñà-
ìîé ïåðñïåêòèâíîé ïðîáëåìå ôèçèêè ñèëüíûõ âçàèìîäåé-
ñòâèé — êâàíòîâîé õðîìîäèíàìèêå áîëüøèõ ðàññòîÿíèé è
ïðîáëåìå óäåðæàíèÿ êâàðêîâ.

Ìîæíî ñ óâåðåííîñòüþ óòâåðæäàòü, ÷òî ðåëÿòèâèñò-
ñêàÿ ÿäåðíàÿ ôèçèêà ïðåâðàòèëàñü â îäíî èç îñíîâíûõ íà-
ïðàâëåíèé íàó÷íîãî áóäóùåãî ÎÈßÈ.

Íà ýòîò ðàç êîíôåðåíöèÿ «ïåðååõàëà» èç Ëàáîðàòîðèè
òåîðåòè÷åñêîé ôèçèêè â êîíôåðåíö-çàë ýêñïåðèìåíòàëü-
íîé ëàáîðàòîðèè. Òåïåðü òåîðåòèêè ìîãóò ïîáëèæå ïîçíà-
êîìèòüñÿ ñ ïðàêòè÷åñêèìè âîçìîæíîñòÿìè ýêñïåðèìåíòà-
òîðîâ, âêëþ÷àÿ è îðãàíèçàöèîííûå. Ïëîùàäêà Ëàáîðàòî-
ðèè âûñîêèõ ýíåðãèé èìååò íåìàëî çäàíèé, êîòîðûå ìû
ìîæåì ñ÷èòàòü èñòîðè÷åñêèìè äëÿ ÎÈßÈ. Ëàáîðàòîðèÿ
òåîðåòè÷åñêîé ôèçèêè íà÷èíàëà ñâîþ ðàáîòó â 1958 ã.
èìåííî çäåñü.

Íà 15-ì ñåìèíàðå áûë ñäåëàí 131 äîêëàä, â òîì ÷èñëå
ïðåäñòàâëåíû äîêëàäû î ïåðâûõ ðåçóëüòàòàõ ýêñïåðèìåí-
òîâ íà âûâåäåííîì ïó÷êå èç óñêîðèòåëÿ ñâåðõïðîâîäÿùåãî
òèïà — íóêëîòðîíà. Âïåðâûå áûëè äîëîæåíû è ðåçóëüòà-
òû, ïîëó÷åííûå íà òîëüêî ÷òî çàïóùåííîì êîëëàéäåðå òÿ-
æåëûõ èîíîâ RHIC â ÑØÀ.

Êðîìå ñîòðóäíèêîâ ÎÈßÈ â ñåìèíàðå ïðèíèìàëè ó÷à-
ñòèå ñïåöèàëèñòû èç ñëåäóþùèõ ñòðàí: Àðìåíèè, Áîëãà-
ðèè, Áðàçèëèè, Ãåðìàíèè, Ãðóçèè, Èðàíà, Ìîíãîëèè, Ïîëü-
øè, Ðîññèè, Ñëîâàêèè, ÑØÀ, Òàéâàíÿ, Óçáåêèñòàíà,
Ôðàíöèè, ×åõèè, Þãîñëàâèè.

Ï.È.Çàðóáèí

«NANPino-2000»

Â ñîîòâåòñòâèè ñ ïëàíîì ìåæäóíàðîäíîãî ñîòðóäíè-
÷åñòâà ÎÈßÈ óñèëèÿìè Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì (â
ëèöå ìåñòíîãî îðãêîìèòåòà — Ñ.Ã.Êîâàëåíêî, Â.À.Áåäíÿ-
êîâà, Â.Á.Áðóäàíèíà, À.À.Ñìîëüíèêîâà, Â.Ý.Êîâàëåíêî,
Å.À.ßêóøåâà) ñ 19 ïî 22 èþëÿ â Äóáíå ïðîõîäèëî ìåæäó-
íàðîäíîå ðàáî÷åå ñîâåùàíèå «Non-accelerator new physics
in neutrino observations» (NANPino), èëè «Íåóñêîðèòåëü-
íàÿ íîâàÿ ôèçèêà â íåéòðèííûõ íàáëþäàåìûõ». Ðàáî÷åå
ñîâåùàíèå ïðîâîäèëîñü ïðè ïîääåðæêå ÎÈßÈ, ÈßÈ ÐÀÍ
è ÞÍÅÑÊÎ.

Öåëü êîíôåðåíöèè — îáñóäèòü â Ðîññèè ñîâðåìåííîå
ñîñòîÿíèå íåéòðèííîé ôèçèêè ñ ó÷åòîì íåäàâíèõ ýêñïåðè-
ìåíòîâ, ñâèäåòåëüñòâóþùèõ î íàëè÷èè ó íåéòðèíî êàê íå-
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ultrarelativistic energies. Dubna physicists take an active
part in the preparation of research programmes and in
equipment construction for these projects.

To summarize the aforesaid, it should be noted that
the main task of relativistic nuclear physics — the study
of properties of highly excited states of nuclear matter, its
behaviour at short distances — has grown into a
large-scale issue in the research of relativistic multiparti-
cle systems. Future research in this field has a direct rela-
tionship to a most promising theme of strong interactions
physics, i.e. long-distance quantum chromodynamics
and quark confinement.

It is evident that relativistic nuclear physics has
turned into one of basic directions of the scientific future
for JINR.

The present seminar has moved from the Laboratory
of Theoretical Physics into the conference hall of an ex-
perimental laboratory. It is a good change for theorists to
see the potentials of experimentalists in practice, includ-
ing the organization possibilities. The LHE site seats a
lot of buildings which can be considered historical for
JINR. It was on this site that the Bogoliubov Theoretical
Laboratory was established in 1958.

131 reports were presented to the XV seminar, in-
cluding reports about the first results of the experiments
at the extracted beam obtained at the Nuclotron — a su-
perconducting accelerator. For the first time the results
achieved at the recently launched RHIC heavy ion collid-
er in the USA were also presented.

Together with JINR scientists, delegates from Ar-
menia, Brazil, Bulgaria, Czech Republic, France, Geor-
gia, Germany, Iran, Mongolia, Poland, Russia, Slovak
Republic, Taiwan, USA, Uzbekistan, and Yugoslavia
took part in its work.

P.I.Zarubin

«NANPino-2000»

In accordance with the JINR International Col-
laboration Schedule, an International Workshop
«Non-accelerator New Physics in Neutrino Observa-
tions» (NANPino) was held in Dubna on 22 July with a
major assistance of the Dzhelepov Laboratory of Nuclear
Problems, represented by the local Organizing Commit-
tee including S.G.Kovalenko, V.A.Bednyakov, V.B.Bru-
danin, A.A.Smolnikov, V.E.Kovalenko, E.A.Yakushev,
and with the support of JINR, Institute for Nuclear
Research of the Russian Academy of Sciences, and
UNESCO.

The goal of the Conference was to discuss the cur-
rent status of neutrino physics in view of recent experi-
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íóëåâûõ ìàññ, òàê è íåîáû÷àéíî ñèëüíîãî ñìåøèâàíèÿ
ðàçëè÷íûõ íåéòðèííûõ àðîìàòîâ. Ñèòóàöèÿ â äàííîé
îáëàñòè êàðäèíàëüíî èçìåíèëàñü çà ïðîøåäøèé ãîä è ïðî-
äîëæàåò áûñòðî ðàçâèâàòüñÿ â íàïðàâëåíèè òåîðåòè÷åñêî-
ãî îñìûñëåíèÿ ýòèõ ðåçóëüòàòîâ è èõ âñåñòîðîííåé ïðî-
âåðêè. Ñðåäè îñíîâíûõ òåì êîíôåðåíöèè: ïðîáëåìà ìàñ-
ñû è ñìåøèâàíèÿ íåéòðèíî, íåéòðèííûå îñöèëëÿöèè, ñîë-
íå÷íûå è àòìîñôåðíûå íåéòðèíî, áåçíåéòðèííûé äâîé-
íîé áåòà-ðàñïàä è äðóãèå ðåäêèå ïðîöåññû, íåáàðèîííàÿ
òåìíàÿ ìàòåðèÿ âî Âñåëåííîé.

Ýòî òðåòüÿ êîíôåðåíöèÿ â ñåðèè êîíôåðåíöèé ïî «íå-
óñêîðèòåëüíîé íîâîé ôèçèêå», ïðîõîäÿùèõ îäèí ðàç â äâà
ãîäà. Îíà ñîáðàëà áîëåå 100 ó÷àñòíèêîâ. Ïðåäûäóùèå êîí-
ôåðåíöèè ïîëó÷èëè øèðîêèé ðåçîíàíñ êàê â ìèðå, òàê è â
Ðîññèè. Îíè ñîáèðàþò ìíîãèõ èçâåñòíûõ ðîññèéñêèõ è çà-
ðóáåæíûõ ó÷åíûõ, ðàáîòàþùèõ â îáëàñòè êîñìîëîãèè,
ôèçèêè ýëåìåíòàðíûõ ÷àñòèö è ÿäðà, òåîðåòèêîâ è ýêñïå-
ðèìåíòàòîðîâ. Äàííîå íàïðàâëåíèå óæå ïðî÷íî çàíÿëî ïî-
äîáàþùåå ìåñòî â ïîòîêå ñàìûõ ïðåñòèæíûõ êîíôåðåí-
öèé, ïðîâîäèìûõ â Äóáíå åæåãîäíî. Íà ýòèõ êîíôåðåíöè-
ÿõ îáñóæäàþòñÿ ñîâðåìåííûå íàïðàâëåíèÿ ôèçèêè ÷à-
ñòèö, ñâÿçàííûå â ïåðâóþ î÷åðåäü ñ âûõîäîì çà ðàìêè
ñòàíäàðòíîé ìîäåëè ýëåêòðîñëàáûõ âçàèìîäåéñòâèé â òàê
íàçûâàåìîé îáëàñòè íåóñêîðèòåëüíîé ôèçèêè, âêëþ÷àþ-
ùåé ïîèñê ðåäêèõ ðàñïàäîâ, òåìíîé ìàòåðèè è ò.ä.

Ñåðèÿ êîíôåðåíöèé NANP â èçâåñòíîì ñìûñëå íàñëå-
äóåò çàðîäèâøóþñÿ áûëî â 1990 ã. òðàäèöèþ ïðîâåäåíèÿ â
Äóáíå ñîâåùàíèé ïî òàê íàçûâàåìîé ñîâðåìåííîé íèçêî-
ýíåðãåòè÷åñêîé ôèçèêå, ïåðâûì èç êîòîðûõ áûëà øêîëà
«LEWI» («Low-energy weak interactions», 1990) è çàòåì
«WEIN’92» («Weak and electromagnetic interactions in nu-
clei»). Ãëàâíûì ïðåäìåòîì îáñóæäåíèÿ íà ýòèõ êîíôåðåí-
öèÿõ áûëè áîëåå èëè ìåíåå òðàäèöèîííûå íàïðàâëåíèÿ
ôèçèêè — ñëàáûå è ýëåêòðîìàãíèòíûå, à òàêæå ÿäåðíûå
âçàèìîäåéñòâèÿ ïðè íèçêèõ ýíåðãèÿõ â îñíîâíîì â ðàìêàõ
ñòàíäàðòíîé ìîäåëè. Âîïðîñû ôèçèêè çà åå ðàìêàìè çà-
òðàãèâàëèñü òîãäà ëèøü íåçíà÷èòåëüíî. Çà ïðîøåäøåå
âðåìÿ ñèòóàöèÿ èçìåíèëàñü î÷åíü ñèëüíî êàê â ñàìîé ôè-
çèêå, òàê è âîêðóã íåå (ïî êðàéíåé ìåðå â ñòðàíå ïðåáûâà-
íèÿ ÎÈßÈ).

Êàê èçâåñòíî, ñòàíäàðòíàÿ ìîäåëü ñëàáûõ, ýëåêòðî-
ìàãíèòíûõ è ñèëüíûõ âçàèìîäåéñòâèé — îäíà èç íàèáî-
ëåå óäà÷íûõ òåîðåòè÷åñêèõ ñõåì, ïðåäëîæåííûõ â ôèçèêå
÷àñòèö. Îíà ïðåêðàñíî ðàáîòàåò. Îäíàêî ìàëî ó êîãî âûçû-
âàåò ñîìíåíèå, ÷òî îíà íå ìîæåò áûòü îêîí÷àòåëüíîé, ôóí-
äàìåíòàëüíîé òåîðèåé, è ñëåäóåò îæèäàòü òàê íàçûâàåìîé
íîâîé ôèçèêè çà ðàìêàìè ñòàíäàðòíîé ìîäåëè, ïðè÷åì ýòà
íîâàÿ ôèçèêà äîëæíà ïðîÿâèòüñÿ óæå ñêîðî — ïðè
ÒýÂ-íûõ ìàñøòàáàõ, ò.å. íà óñêîðèòåëÿõ áëèæàéøåãî áó-
äóùåãî, òàêèõ êàê LHC.

Ýòà íîâàÿ ôèçèêà, êàê ïðàâèëî, ñîïðîâîæäàåòñÿ íîâû-
ìè ÷àñòèöàìè è íîâûìè âçàèìîäåéñòâèÿìè. Íàèáîëåå
ìíîãîîáåùàþùèå ïîñòðîåíèÿ çà ðàìêàìè ñòàíäàðòíîé
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ments pointing both to a nonzero neutrino mass and to
unusually strong mixing of various neutrino flavours.
The situation in this field has greatly changed in the past
year and shows more and more advances in terms of the-
oretical comprehension and thorough verification of the
results. The main topics of the Conference were neutrino
mass and mixing problem, neutrino oscillations, solar
and atmospheric neutrinos, neutrinoless double beta de-
cay and other rare processes, non-baryonic dark matter in
the Universe.

This Conference was the third in a series of confer-
ences on non-accelerator new physics held biennially. It
was attended by over 100 participants. Previous confer-
ences were widely commented both in the world and in
Russia. Many known Russian and foreign scientists, the-
orists and experimenters engaged in cosmology, elemen-
tary particle physics, nuclear physics participate in the
conferences. This line of investigation underlies confer-
ences that have already taken the appropriate place
among the most respectable conferences held in Dubna
every year. The subject matter of these conferences cov-
ers new modern trends in particle physics related first of
all to electroweak interactions beyond the Standard
Model in the so-called non-accelerator physics area,
which include search for rare decays, dark matter, etc.

The series of NANP conferences succeeds to an ex-
tent the nearly emerged tradition of holding meetings on
so-called modern low-energy physics in Dubna, first
LEWI («Low-energy weak interactions») in 1990 and
then WEIN'92 («Weak and electromagnetic interaction
in nuclei»). The main topics of those meetings were more
or less traditional trends in physics: weak, electromag-
netic interactions, and nuclear interactions at low ener-
gies mainly within the Standard Model. Physics beyond
the Standard Model was only slightly touched upon.
Since that time the situation has greatly changed, both in
physics itself and around it (at least in the JINR host
country).

The Standard Model of weak, electromagnetic and
strong interactions is known to be one of the best theoret-
ical schemes ever proposed in particle physics. However,
there are but few who doubt that it cannot be a final fun-
damental theory and that so-called new physics is to be
expected beyond the Standard Model, which must hap-
pen quite soon, when TeV energies are achieved, i.e. at
the near-future accelerators such as LHC.

This new physics usually entails new particles and
new interactions. The most promising schemes beyond
the Standard Model are based on the supersymmetry
ideas, which provide solutions to a few general theoreti-
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ìîäåëè áàçèðóþòñÿ íà èäåÿõ ñóïåðñèììåòðèè, êîòîðûå
ðàçðåøàþò ðÿä îáùèõ ïðîáëåì òåîðèè, òàêèõ êàê ïðîáëå-
ìà èåðàðõèè ìàññîâûõ ìàñøòàáîâ, è ïîçâîëÿþò îñóùå-
ñòâèòü îáúåäèíåíèå âñåõ âçàèìîäåéñòâèé, âêëþ÷àÿ â íåäà-
ëåêîì áóäóùåì, âèäèìî, è ãðàâèòàöèþ. Ñ ïîìîùüþ óñêî-
ðèòåëåé ïðîâîäèòñÿ ïðÿìîé ïîèñê íîâîé ôèçèêè çà ðàìêà-
ìè ñòàíäàðòíîé ìîäåëè — îíè ïîçâîëÿþò ëèáî íàïðÿìóþ
îáíàðóæèòü òó èëè èíóþ ïðåäñêàçûâàåìóþ ÷àñòèöó, ëèáî
çàêðûòü âîçìîæíîñòü åå ñóùåñòâîâàíèÿ ïóòåì åå íåíàáëþ-
äåíèÿ.

Äðóãîé èíòåíñèâíî ðàçâèâàåìûé â ïîñëåäíåå âðåìÿ
ïîäõîä, îñíîâàííûé íà êîñâåííîì, íåïðÿìîì, ïîèñêå ïðî-
ÿâëåíèé íîâîé ôèçèêè, ïðîâîäèòñÿ áåç ïîìîùè óñêîðèòå-
ëåé (íåóñêîðèòåëüíûå ýêñïåðèìåíòû è àñòðîôèçèêà).
Â ýòîì ñëó÷àå âåäåòñÿ ïðåöèçèîííûé ïîèñê ýôôåêòîâ,
îáóñëîâëåííûõ îáìåíîì íîâûõ ýêçîòè÷åñêèõ ÷àñòèö —
ïåðåíîñ÷èêîâ íîâûõ âçàèìîäåéñòâèé — ìåæäó îáû÷íûìè
÷àñòèöàìè. Òàêîãî ñîðòà ýêñïåðèìåíòû, â îòëè÷èå îò óñêî-
ðèòåëüíûõ, íå îãðàíè÷åíû ïðåäåëîì ïî äîñòèæèìîé ýíåð-
ãèè. Â ïðèíöèïå, ÷óâñòâèòåëüíîñòü óæå èìåþùèõñÿ íå-
óñêîðèòåëüíûõ ýêñïåðèìåíòîâ ïðîñòèðàåòñÿ äàëåêî çà ìû-
ñëèìûå âîçìîæíîñòè óñêîðèòåëåé, âïëîòü äî ïëàíêîâñêèõ
ìàñøòàáîâ ïî ýíåðãèè. Ïî ýòîé ïðè÷èíå ïîèñê íîâîé ôè-
çèêè íåâîçìîæåí â ñîâðåìåííûõ óñëîâèÿõ áåç âçàèìîäî-
ïîëíÿþùåãî «ñîðåâíîâàíèÿ» óñêîðèòåëüíûõ è íåóñêîðè-
òåëüíûõ ýêñïåðèìåíòîâ.

Ìíîãèå àñïåêòû ñîâðåìåííîé íåóñêîðèòåëüíîé ôèçè-
êè óñïåøíî îáñóæäàëèñü íà ïðåäûäóùèõ êîíôåðåíöèÿõ
ñåðèè NANP â Äóáíå â 1997 è 1999 ãã. Îáå îíè áûëè î÷åíü
ïëîäîòâîðíûìè, îíè ñîáèðàëè â Äóáíå íàèáîëåå èçâåñò-
íûõ ñïåöèàëèñòîâ â îáëàñòè íîâîé ôèçèêè, êîñìîëîãèè è
àñòðîôèçèêè ñî âñåãî ìèðà, ÷òî ïîçâîëÿëî ðîññèéñêèì ôè-
çèêàì ïîëó÷àòü âàæíóþ èíôîðìàöèþ â Ðîññèè. Íîâàÿ êîí-
ôåðåíöèÿ «NANPino» óñïåøíî ïðîäîëæèëà ýòó ëèíèþ â
íåñêîëüêî áîëåå óçêîì íàïðàâëåíèè ÷èñòî íåéòðèííîé ôè-
çèêè êàê îäíîé èç âàæíåéøèõ òåì âñåãî êðóãà âîïðîñîâ
êîíôåðåíöèé NANP.

Â Ðîññèè íåóñêîðèòåëüíàÿ ôèçèêà è, â ÷àñòíîñòè, íåé-
òðèííàÿ ôèçèêà èìåþò äàâíèå òðàäèöèè. Ðàçâèòèå ýòèõ
íàïðàâëåíèé îòìå÷åíî áîëüøèìè äîñòèæåíèÿìè ðîññèé-
ñêèõ ó÷åíûõ. Äîñòàòî÷íî ëèøü óïîìÿíóòü èìÿ àêàäåìèêà
Áðóíî Ïîíòåêîðâî. Åãî èäåÿ íåéòðèííûõ îñöèëëÿöèé
âîò-âîò îáðåòåò ðåàëüíûå î÷åðòàíèÿ â ñîâðåìåííûõ ýêñïå-
ðèìåíòàõ. Ïîäòâåðæäåíèå îáíàðóæåííîé êîëëàáîðàöèåé
«Ñóïåðêàìèîêàíäå» àíîìàëèè â àòìîñôåðíûõ íåéòðèíî
ÿâëÿåòñÿ âåñîìûì àðãóìåíòîì â ïîëüçó íåíóëåâîé ìàññû ó
íåéòðèíî. Ñîãëàñíî âåñüìà ðàñïðîñòðàíåííîìó ìíåíèþ,
ýòó êðàéíþþ ìàëîñòü íåéòðèííîé ìàññû ñëåäóåò ðàññìà-
òðèâàòü êàê óêàçàíèå íà íîâóþ ôèçèêó. Çà ïîñëåäíèå íå-
ñêîëüêî ëåò ìû âñå áîëüøå óáåæäàåìñÿ â òîì, ÷òî íåéòðè-
íî ñòàíîâèòñÿ êëþ÷åâîé ÷àñòèöåé ñîâðåìåííîé ôèçèêè
ýëåìåíòàðíûõ ÷àñòèö. Òàê, ðîëü íåéòðèíî â ïîñòðîåíèè
òåîðèé âåëèêîãî îáúåäèíåíèÿ, êàê è, íåñîìíåííî, â ñîâðå-
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cal problems, such as the mass scale hierarchy problem,
and allow unification of all interactions, including, prob-
ably in the near future, gravitation as well. Direct search
for new physics beyond the Standard Model is carried
out with accelerators as they allow one either to observe
directly a predicted particle or to exclude its existence
through its non-observation.

Another actively developing recent approach is
based on indirect search for new physics manifestations
and does not involve accelerators (non-accelerator ex-
periments and astrophysics). Precision search for phe-
nomena caused by exchange of new exotic particles —
carriers of new interactions — between normal particles
is carried out. Unlike accelerator ones, these experiments
are not limited by attainable energy. In fact, sensitivity of
existing non-accelerator experiments is far beyond the
conceivable capabilities of accelerators up to the Planck
energies. For this reason the search for new physics is
impossible without the mutually complementing «com-
petition» of accelerator and non-accelerator experi-
ments.

Many aspects of modern non-accelerator physics
were well discussed at previous NANP conferences in
Dubna in 1997 and 1999, both very fruitful. They attract-
ed the best-known experts in new physics, cosmology,
and astrophysics from all over the world to Dubna, which
allowed Russian physicists to gain important informa-
tion in Russia. The new NANPino Conference has suc-
cessfully followed this trend slightly narrowed to pure
neutrino physics, one of the most important topics in the
scope of NANP conferences.

In Russia non-accelerator physics and in particular
neutrino physics have traditions of long standing. Re-
markable achievements of Russian scientists mark the
evolution of these fields. It is enough to mention Acad-
emician Bruno Pontecorvo. His idea of neutrino oscilla-
tions is on the point of being observed in modern experi-
ments.

Confirmation of the atmospheric neutrino anomaly
found by the Superkamiokande collaboration strongly
favours the non-zero neutrino mass. It is a wide-spread
idea that the extremely small neutrino mass is an indica-
tion of new physics. In the past years we have been more
and more convinced that the neutrino is becoming a key
particle in modern elementary particle physics. For ex-
ample, the role of the neutrino in construction of grand
unification theories as well as in modern astrophysics
can hardly be overestimated. Thus, the neutrino confer-
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ìåííîé àñòðîôèçèêå, òðóäíî ïåðåîöåíèòü. Òàêèì îáðàçîì,
ïðîâåäåíèå íåéòðèííîé êîíôåðåíöèè â Äóáíå â 2000 ã.
î÷åíü ñâîåâðåìåííî. Îíà, ïî ìíåíèþ, â ÷àñòíîñòè, è çàðó-
áåæíûõ ñïåöèàëèñòîâ, áûëà ïëîäîòâîðíîé è ïîëåçíîé êàê
äëÿ òåîðåòèêîâ, òàê è äëÿ ýêñïåðèìåíòàòîðîâ.

Êàê ïîä÷åðêíóë èçâåñòíûé ñïåöèàëèñò ïî íåóñêîðè-
òåëüíîé ôèçèêå Äæ.Âåðãàäîñ â ñâîåì çàêëþ÷èòåëüíîì
ñëîâå íà êîíôåðåíöèè, òåìà êîíôåðåíöèè âûáðàíà ÷ðåç-
âû÷àéíî óäà÷íî, ïîñêîëüêó îíà îòðàæàåò òåñíóþ ñâÿçü ñî-
âðåìåííûõ òåíäåíöèé ôèçèêè ÷àñòèö, àñòðîôèçèêè è ôè-
çèêè ÿäðà. Îí îñîáåííî îòìåòèë íîâûå íàïðàâëåíèÿ òåîðå-
òè÷åñêîé ôèçèêè. Ýòî â ïåðâóþ î÷åðåäü äîêëàä ïðîô.
Ï.Íàòà, îäíîãî èç îñíîâàòåëåé ñîâðåìåííîé òåîðèè ñóïåð-
ãðàâèòàöèè, îòíîñèòåëüíî ôåíîìåíîëîãè÷åñêèõ ïðîÿâëå-
íèé ñîâðåìåííûõ ïîïûòîê ôîðìóëèðîâàíèÿ ôèçèêè âûñî-
êèõ ýíåðãèé â òåðìèíàõ âûñøèõ ðàçìåðíîñòåé, êîòîðûå
êàê áû «ñïóñêàþò» ýôôåêòèâíóþ ïëàíêîâñêóþ ìàññó â
îáëàñòü ÒýÂ-íûõ ýíåðãèé. Â ðàìêàõ òàêîãî ðîäà òåîðèé
âîçìîæíî åñòåñòâåííûì îáðàçîì îáîñíîâàòü ìàëîñòü äè-
ðàêîâñêèõ ìàññ íåéòðèíî. Íà ýòîì ïóòè äîïóñòèìû ëåãêèå
ñòåðèëüíûå íåéòðèíî, êîòîðûå ïîçâîëÿþò óñïåøíî îáúÿñ-
íèòü ðåçóëüòàòû âñåõ òðåõ èìåþùèõñÿ ýêñïåðèìåíòîâ ïî
íåéòðèííûì îñöèëëÿöèÿì (àòìîñôåðíûå, ñîëíå÷íûå è
NLSD íåéòðèíî). Îäíàêî â ýòîì ñëó÷àå íåâîçìîæåí äâîé-
íîé áåçíåéòðèííûé áåòà-ðàñïàä. Òåì íå ìåíåå, ðàññìàòðè-
âàÿ ýòîò ïîäõîä ñîâìåñòíî ñ íàðóøàþùèìè ôëýéâîð (èëè
ëåïòîííîå ÷èñëî) âçàèìîäåéñòâèÿìè, ìîæíî ïðèäòè ê òàê
íàçûâàåìûì ïñåâäîäèðàêîâñêèì íåéòðèíî, êîòîðûå âíîâü
îñòàâëÿþò íàäåæäó íà íåíóëåâóþ âåðîÿòíîñòü áåçíåé-
òðèííîé ìîäû äâîéíîãî áåòà-ðàñïàäà. Â ðóñëå îáñóæäåíèÿ
òåîðèé äîïîëíèòåëüíûõ ðàçìåðíîñòåé ïðîô. Â.À.Ðóáàêîâ
ïðåäëîæèë ñöåíàðèé, êîòîðûé ïðèâîäèò, â ÷àñòíîñòè, ê
âîçìîæíîñòè èñ÷åçíîâåíèÿ èç íàøåé Âñåëåííîé òàêèõ çà-
ðÿæåííûõ ÷àñòèö, êàê ýëåêòðîíû. Â ýêñïåðèìåíòàëüíîé
îáëàñòè íàáëþäàþòñÿ ãåðîè÷åñêèå óñèëèÿ ìåæäóíàðîä-
íûõ êîëëàáîðàöèé ïî ðåäóöèðîâàíèþ ôîíà ñ öåëüþ íà-
áëþäåíèÿ ðåäêèõ, ïîðîé âåñüìà ýêçîòè÷åñêèõ, íî êðàéíå
âàæíûõ íèçêîýíåðãåòè÷åñêèõ ïðîöåññîâ. Îñîáåííî ñëåäó-
åò ïîä÷åðêíóòü, ÷òî çíà÷èòåëüíîå ïðîäâèæåíèå â îäíîé
èç òàêèõ îáëàñòåé, êàê íåéòðèííûå îñöèëëÿöèè, áåçíåé-
òðèííûé äâîéíîé áåòà-ðàñïàä èëè ïîèñê òåìíîé ìàòåðèè,
íåìåäëåííî ïðèâîäèò ê ïðîãðåññó è â äðóãèõ.

Â çàêëþ÷åíèå ñòîèò îòìåòèòü, ÷òî óñïåøíîå ïðîâåäå-
íèå ñåðèè êîíôåðåíöèé NANP â Äóáíå ñûãðàëî íå ïîñëåä-
íþþ ðîëü â ðåøåíèè ìåæäóíàðîäíîãî îðãàíèçàöèîííîãî
êîìèòåòà îäíîé èç íàèáîëåå ïîïóëÿðíûõ ñîâðåìåííûõ
êîíôåðåíöèé ïî ñóïåðñèììåòðèè â ôèçèêå «SUSY» ïðîâå-
ñòè î÷åðåäíóþ êîíôåðåíöèþ «SUSY’2001» èìåííî â
ÎÈßÈ.

Â.À.Áåäíÿêîâ
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ence in Dubna in 2000 is a timely event. The participants,
including foreign ones, consider it to be fruitful and use-
ful both for theorists and for experimenters.

In his closing talk at the Conference, the known
non-accelerator physics expert J.Vergados stressed that
the subject of the Conference was very well chosen be-
cause it reflects close relationship of current trends in
particle physics, astrophysics, and nuclear physics. He
placed particular emphasis on new theoretical physics
propositions. One was reported by Prof. P.Nath, one of
the founders of the modern theory of supergravitation,
who spoke about phenomenological implications of
modern formulations of high-energy physics in extra di-
mensions, which yield an effective Planck mass in the
TeV region. Within the framework of such theories one
can naturally obtain small Dirac masses of neutrinos. In
this way one can get light sterile neutrinos, which will
provide a neat interpretation of all the three existing neu-
trino oscillation experiments (atmospheric, solar, and
NLSD). In this case, of course, neutrinoless double beta
decay is impossible. When combined, however, with
flavour-violating interactions, this approach may lead to
pseudodirac neutrinos with perhaps detectable neutrino-
less double beta decay rates. In the course of discussing
theories of extra dimensions Prof. V.A.Rubakov pro-
posed a scenario, which can lead to disappearance of
electrons in our Universe. On the experimental side one
can see the heroic efforts of the international collabora-
tions to reduce the backgrounds and thus to observe rare,
sometimes very exotic, but extremely important low-en-
ergy processes. It should be stressed that a considerable
advance in one of such experimental fields as neutrino
oscillations, neutrinoless double beta decay or dark mat-
ter search provides a clearer insight into the others.

In conclusion, it is worth mentioning that the suc-
cess of the series of NANP conferences in Dubna turned
out to be important enough, together with other motives,
to lead the international organizing committee of one of
the currently most popular conferences on supersymme-
try in physics, SUSY, to the decision to hold the confer-
ence SUSY'2001 at JINR.

V.A.Bednyakov
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7–12 èþëÿ â Ïðàãå ñîñòîÿëîñü î÷åðåäíîå ñîâåùà-
íèå «Ñïèí-2000», â êîòîðîì ó÷àñòâîâàëà ãðóïïà ñïåöè-
àëèñòîâ ÎÈßÈ. Èç 80 ó÷àñòíèêîâ ñîâåùàíèÿ îêîëî
40 ïðåäñòàâëÿëè êðóïíåéøèå íàó÷íûå öåíòðû è ïðîåê-
òû ÖÅÐÍ, ÑØÀ, ÔÐÃ, Ôðàíöèè è ðÿäà äðóãèõ ñòðàí.

�

Ñ 9 ïî 24 èþëÿ â ËÒÔ èì. Í.Í.Áîãîëþáîâà ïðîõîäè-
ëî ðàáî÷åå ñîâåùàíèå «Ðàñ÷åòû äëÿ ñîâðåìåííûõ è áó-

äóùèõ êîëëàéäåðîâ», òåìàòèêà êîòîðîãî âêëþ÷àëà ñëå-
äóþùèå ðàçäåëû: ðàäèàöèîííûå ïîïðàâêè â ÊÕÄ è
ýëåêòðîñëàáîé òåîðèè; ìíîãîïåòëåâûå âû÷èñëåíèÿ;
òåõíèêà ðåñóììèðîâàíèÿ äèàãðàìì; êîìïüþòåðíûå
êîäû; ïðîöåäóðà ïåðåíîðìèðîâîê; ìàññû, ïîðîãè è ïð.;
òåîðèÿ âîçìóùåíèé ñ íåñòàáèëüíûìè ÷àñòèöàìè; ïî-
òðåáíîñòè DESY, LHC è òýâàòðîíà.

Â ñîâåùàíèè ïðèíÿëè ó÷àñòèå îêîëî 40 âåäóùèõ
ñïåöèàëèñòîâ èç Äóáíû, Ìîñêâû, Íîâîñèáèðñêà, Ðîñòî-
âà-íà-Äîíó, Õàðüêîâà, Ìàéíöà, Áèëåôåëüäà, Êàðëñðóý,
Áåðëèíà, Ðîñòîêà, Ëèâåðïóëÿ, Òóðèíà è Âàðøàâû. Ïðî-
ãðàììà ñîâåùàíèÿ âêëþ÷àëà â ñåáÿ êàê îðèãèíàëüíûå
ñîîáùåíèÿ, òàê è îáçîðíûå ëåêöèè. Áûëè ïðîâåäåíû
äâà ìåìîðèàëüíûõ çàñåäàíèÿ, ïîñâÿùåííûõ ïàìÿòè ñî-
òðóäíèêîâ ËÒÔ Ë.À.Àâäååâà è Ñ.Ã.Ãîðèøíåãî, âíåñøèõ

áîëüøîé âêëàä â òåîðèþ è ïðàêòèêó ìíîãîïåòëåâûõ âû-
÷èñëåíèé â êâàíòîâîé òåîðèè ïîëÿ. Ñðåäè ó÷àñòíèêîâ
ñîâåùàíèÿ áûëè òàêæå ñòóäåíòû è àñïèðàíòû èç Ðîññèè
è Ãåðìàíèè. Ñïåöèôèêîé íàñòîÿùåãî ñîâåùàíèÿ ÿâè-
ëîñü òî, ÷òî îðãàíèçàòîðàì óäàëîñü ñîáðàòü â Äóáíå
ìíîãèõ ðîññèéñêèõ ó÷åíûõ, ðàáîòàþùèõ â íàñòîÿùåå
âðåìÿ çà ðóáåæîì.

Ôèíàíñîâóþ ïîääåðæêó ñîâåùàíèþ îêàçàëè BMBF
(Ãåðìàíèÿ), ÐÔÔÈ (Ðîññèÿ), à òàêæå ïðîãðàììû ìåæäó-
íàðîäíîãî ñîòðóäíè÷åñòâà «Ãåéçåíáåðã–Ëàíäàó» è «Áî-
ãîëþáîâ–Èíôåëüä».

Íàñòîÿùåå ñîâåùàíèå ïðîäîëæèëî òðàäèöèþ ëåò-
íèõ ðàáî÷èõ ñîâåùàíèé, îðãàíèçóåìûõ ËÒÔ åæåãîäíî.

Ä.Êàçàêîâ
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Ñ 25 ïo 29 èþëÿ â Õàðüêîâå ñîñòîÿëàñü ìåæäóíà-
ðîäíàÿ êîíôåðåíöèÿ «Ñóïåðñèììåòðèÿ è êâàíòîâàÿ

òåîðèÿ ïîëÿ», ïîñâÿùåííàÿ ïàìÿòè âûäàþùåãîñÿ ôè-
çèêà-òåîðåòèêà, àêàäåìèêà ÍÀÍ Óêðàèíû, ïåðâîîòêðû-
âàòåëÿ ñóïåðñèììåòðèè Äìèòðèÿ Âàñèëüåâè÷à Âîëêîâà
(1925–1996).

Â åå ðàáîòå ïðèíÿëî ó÷àñòèå áîëåå 80 ôèçèêîâ èç
ðåñïóáëèê áûâøåãî ÑÑÑÐ è êðóïíåéøèõ íàó÷íûõ öåí-
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On 7–12 July, a regular Workshop of the SPIN Collab-
oration (SPIN’2000) was held in Prague, which was attend-
ed by a group of JINR specialists. Of the total 80 partici-
pants of the meeting, about 40 represented the largest scien-
tific centres and projects from CERN, USA, Germany,
France and other countries.

�

From 9–24 July, a Workshop «Calculations for Mod-

ern and Future Colliders» was held at the Bogoliubov Lab-
oratory of Theoretical Physics. Its programme covered the
following topics: radiative corrections in QCD and EW the-
ory; multiloop calculations; resummation techniques; com-
puter codes; renormalization prescriptions; masses, thresh-
olds, etc.; perturbation theory with unstable particles;
DESY, Tevatron and LHC requirements.

About 40 leading scientists from Dubna, Moscow,
Novosibirsk, Rostov-on-Don, Kharkov, Mainz, Bielefeld,
Karlsruhe, Berlin, Rostock, Liverpool, Turin, and Warsaw
took part in the Workshop. The programme included both
talks and review lectures. Students and postgraduates from
Germany and Russia also participated in the Workshop. It is

remarkable that its organizers managed to get together many
Russian scientists working abroad at present.

Two meetings were held in memory of BLTP theorists
L.A.Avdeev and S.G.Gorishnii, who contributed much to
the theory and practice of multiloop calculations in the
quantum field theory.

The Workshop was supported by BMBF (Germany),
RFBR (Russia), the Heisenberg–Landau and Bogoliu-
bov–Infeld programmes.

This Workshop was a sequel of traditional summer
workshops organized at BLTP every year.

D.Kazakov

�

From 25–29 July, an International Conference «Super-

symmetry and Quantum Field Theory» was held in
Kharkov. It was dedicated to the memory of the outstanding
physicist-theorist, Academician of the National Academy of
Sciences of Ukraine, the pioneer of supersymmetry Dmitry
V. Volkov (1925–1996).

About 80 physicists from republics of the former USSR
and large scientific centres of Europe and America took part
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òðîâ Åâðîïû è Àìåðèêè. Ìíîãèå èç íèõ âíåñëè çíà÷è-
òåëüíûé âêëàä â ðàçâèòèå èäåé ñóïåðñèììåòðèè è ÿâëÿ-
þòñÿ ïðèçíàííûìè âî âñåì ìèðå ñïåöèàëèñòàìè.

Êîíôåðåíöèÿ ïðîõîäèëà â Õàðüêîâñêîì ôèçè-
êî-òåõíè÷åñêîì èíñòèòóòå, ðîäíîì èíñòèòóòå Ä.Â.Âîë-
êîâà, è áûëà âåëèêîëåïíî îðãàíèçîâàíà. Åå ðàáîòà ïðî-
âîäèëàñü íà òðåõ ïàðàëëåëüíûõ ñåêöèÿõ, îòðàæàþùèõ
øèðîêèé ñïåêòð íàó÷íûõ èíòåðåñîâ Äìèòðèÿ Âàñèëüå-
âè÷à.

Êàê â îðãàíèçàöèè êîíôåðåíöèè, òàê è íåïîñðåä-
ñòâåííî â åå ðàáîòå àêòèâíîå ó÷àñòèå ïðèíÿëè ñîòðóä-
íèêè ÎÈßÈ, è â ïåðâóþ î÷åðåäü Ëàáîðàòîðèè òåîðåòè-
÷åñêîé ôèçèêè, ÷òî ÿâèëîñü îòðàæåíèåì äàâíèõ è ïëî-
äîòâîðíûõ ñâÿçåé Ä.Â.Âîëêîâà è åãî ó÷åíèêîâ ñ
ñîòðóäíèêàìè ëàáîðàòîðèè è Èíñòèòóòà â öåëîì.

Êîíôåðåíöèÿ áûëà îðãàíèçîâàíà ïðè ïîääåðæêå
INTAS.

À.È.Ïàøíåâ
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Ñ 31 èþëÿ ïî 5 àâãóñòà â Äóáíå ïðîõîäèë XXIII ìå-

æäóíàðîäíûé êîëëîêâèóì ïî òåîðåòèêî-ãðóïïîâûì

ìåòîäàì â ôèçèêå. Ïåðâûé êîëëîêâèóì ýòîé ñåðèè ñî-
ñòîÿëñÿ â 1972 ã. â Ìàðñåëå (Ôðàíöèÿ), è ñ òåõ ïîð åãî

ïðîâåäåíèå ñòàëî ðåãóëÿðíûì. Ýòî äåéñòâèòåëüíî ìå-
æäóíàðîäíàÿ êîíôåðåíöèÿ, ïåðåõîäÿùàÿ ñ êîíòèíåíòà
íà êîíòèíåíò (ïðåäûäóùèé êîëëîêâèóì ïðîõîäèë íà
îñòðîâå Òàñìàíèÿ (Àâñòðàëèÿ) â 1998 ã.) è îò îäíîé
ñòðàíû ê äðóãîé. Íà òåððèòîðèè Ðîññèè îí ïðîâîäèëñÿ
ëèøü îäíàæäû, â 1990 ã. â Ìîñêâå, è ïîýòîìó ðåøåíèå î
ïðîâåäåíèè XXIII êîëëîêâèóìà â Äóáíå, ïðèíÿòîå íà çà-
ñåäàíèè ïîñòîÿííîãî êîìèòåòà êîëëîêâèóìà â 1996 ã.,
ñòàëî ïðèçíàíèåì çíà÷èòåëüíîé ðîëè íàøåãî Èíñòèòó-
òà â ðàçâèòèè ýòîãî íàïðàâëåíèÿ ìàòåìàòè÷åñêîé ôè-
çèêè.

Òåîðåòèêî-ãðóïïîâîé êîëëîêâèóì ïðåäñòàâëÿåò ñî-
áîé îäíó èç òðàäèöèîííûõ ñåðèé êîíôåðåíöèé, ïîñâÿ-
ùåííûõ ïðîáëåìàì íà ïåðåñå÷åíèè ìàòåìàòèêè è ôèçè-
êè, è ñêîíöåíòðèðîâàí íà òåîðèè ãðóïï â ñàìîì øèðî-
êîì ñìûñëå, âêëþ÷àÿ òîïîëîãè÷åñêèå, àëãåáðàè÷åñêèå è
ãåîìåòðè÷åñêèå ìåòîäû, êîòîðûå ìîãóò áûòü èñïîëüçî-
âàíû ïðè èññëåäîâàíèè ôèçè÷åñêèõ ñèñòåì. Íå ñòàë èñ-
êëþ÷åíèåì è êîëëîêâèóì â Äóáíå, îõâàòèâøèé ïî ñâîåé
òåìàòèêå ìíîãèå ðàçäåëû ôèçèêè, â êîòîðûõ òåîðåòè-
êî-ãðóïïîâûå ìåòîäû èãðàþò âàæíóþ ðîëü. Ïðè ñîñòà-
âëåíèè ïðîãðàììû êîíôåðåíöèè äóáíåíñêèé îðãêîìè-
òåò èñïîëüçîâàë îïûò îðãàíèçàöèè XXI êîëëîêâèóìà â
Ãåðìàíèè, ãäå íàèáîëåå èíòåðåñíûå è ñîâðåìåííûå íà-
ïðàâëåíèÿ áûëè âûäåëåíû â îòäåëüíûå ñèìïîçèóìû.
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in the Conference. Many of them have significantly con-
tributed to the development of supersymmetry ideas and are
widely recognized specialists in this field.

The Conference was held at the Kharkov Institute of
Physics and Technology, Volkov’s native institute, and was
excellently organized. It was carried out in three parallel
sessions that reflected the broad spectrum of D.V.Volkov’s
scientific interests.

A good deal of efforts in organizing and conducting the
Conference were undertaken by JINR physicists, first of all
from the Bogoliubov Laboratory of Theoretical Physics,
which signified in favour of the long-standing and fruitful
relations of D.V.Volkov and his disciples with scientists of
the Laboratory and the Institute.

The Conference was supported by INTAS.
A.I.Pashnev

�

On 31 July – 5 August Dubna hosted the XXIII Inter-

national Colloquium on Group Theoretical Methods in

Physics. The first colloquium of this series was held in 1972

in Marseille (France) and since then it has been organized on
a regular basis. It is a truly international conference, travel-
ling from continent to continent (the last colloquium was
held in 1998 on Tasmania, Australia) and from country to
country. On the territory of Russia it was organized only
once, in 1990, in Moscow. Therefore, the decision taken by
the Standing Committee of the Colloquium in 1996 to hold
this meeting in Dubna was a recognition of the important
role of our Institute in developing this field of mathematical
physics.

The Group Theoretical Colloquium is one of the tradi-
tional conference series covering the most important topics
of symmetry which are relevant to the intersection of pre-
sent-day mathematics and physics, with the focus on group
theory, including topological, algebraic and geometric
methods that can be used to study properties of physical sys-
tems.The Colloquium organized in Dubna was not an ex-
ception; its theme covered many branches of physics in
which group theoretical methods are important. While
drawing up the programme of the Conference, the Dubna
Organizing Committee used the experience of organizing
the XXI Colloquium in Germany, where the most interest-
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Íàðÿäó ñ ïðåäñòàâëåííîé â Äóáíå òàêîé òðàäèöèîííîé
òåìàòèêîé, êàê ãðóïïû Ëè è òåîðèÿ ïðåäñòàâëåíèé, êî-
íå÷íîìåðíûå ñèììåòðèè è ñóïåðñèììåòðèè, ôèçèêà ÷à-
ñòèö, ñèììåòðèè â ìîëåêóëÿðíîé, àòîìíîé è ÿäåðíîé
ôèçèêå, êâàíòîâàÿ è íåëèíåéíàÿ îïòèêà è äð., â ðàìêàõ
êîëëîêâèóìà áûëè îðãàíèçîâàíû òðè ìèíè-ñèìïîçèóìà
ïî êâàíòîâûì ãðóïïàì è íåêîììóòàòèâíîé ãåîìåòðèè,
èíòåãðèðóåìûì ñèñòåìàì è ìåòîäó êîíòèíóàëüíîãî èí-

òåãðèðîâàíèÿ. Â ðàáîòå êîëëîêâèóìà ó÷àñòâîâàëè áîëåå
240 ó÷åíûõ èç 36 ñòðàí, â òîì ÷èñëå èç 10 ñòðàí-ó÷àñò-
íèö ÎÈßÈ, áûëî ïðåäñòàâëåíî 15 ïëåíàðíûõ è îêîëî
160 ñåêöèîííûõ äîêëàäîâ. Ñ îáçîðíûìè äîêëàäàìè âû-
ñòóïèëè Ë.Àêêàðäè (Èòàëèÿ), Ð.Àñêè (ÑØÀ), Þ.Áåðåñò
(ÑØÀ), À.Áîì (ÑØÀ), Ë.Áîíîðà (Èòàëèÿ), Õ.-Ä.Äåáíåð
(Ãåðìàíèÿ), Ð.Êåðíåð (Ôðàíöèÿ), Ñ.Êèëèí (Áåëîðóññèÿ),
Â.Êîðåïèí (ÑØÀ), Ò.Ìèâà (ßïîíèÿ), Ì.Ìîøèíñêèé
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ing and modern topics were discussed at mini-symposia.
Alongside the topics traditional for Dubna such as Lie
groups and representation theory, finite-dimensional sym-
metries and supersymmetries, particle physics, symmetries
in molecular, atomic and nuclear physics, quantum and non-
linear optics and others, three mini-symposia on quantum
groups and noncommutative geometry, integrable systems
and the method of continuous integration were held in the
framework of the Colloquium. The Conference programme
included 15 plenary and around 160 section talks presented
by more than 240 participants from 36 countries, including
10 JINR Member States. The review talks were given by
L.Accardi (Italy), R.Askey (USA), Yu.Berest (USA),

A.Bohm (USA), L.Bonora (Italy), H.-D.D�bner (Ger-
many), R.Kerner (France), S.Kilin (Belarus), V.Korepin
(USA), T.Miwa (Japan), M.Moshinsky (Mexico), D.Rowe
(Canada), M.Semenov-Tyan-Shansky (France, Russia),
I.Todorov (Bulgaria) and A.Filippov (JINR).

On the second day of the Colloquium the ceremony of
awarding the Wigner Medal for 2000 was held in the House
of Culture «Mir». It went to the well-known Irish scientist
Prof. L.O’Raifeartaigh for the «Spectrum mass theorem in
relativistic theories and pioneering contribution to particle
physics». This honorary award for an outstanding contribu-
tion to the application of group methods in physics was in-
stituted in 1978 and first conferred on the outstanding
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Äóáíà, 31 èþëÿ.
XXIII ìåæäóíàðîäíûé êîëëîêâèóì
ïî òåîðåòèêî-ãðóïïîâûì ìåòîäàì
â ôèçèêå

Dubna, 31 July.
XXIII International Colloquium on
Group Theoretical Methods in Physics



(Ìåêñèêà), Ä.Ðîó (Êàíàäà), Ì.Ñåìåíîâ-Òÿíü-Øàíñêèé
(Ôðàíöèÿ è Ðîññèÿ), È.Òîäîðîâ (Áîëãàðèÿ) è À.Ôèëèï-
ïîâ (ÎÈßÈ).

Âî âòîðîé äåíü ðàáîòû êîëëîêâèóìà â Äîìå êóëüòó-
ðû «Ìèð» ïðîøëà òîðæåñòâåííàÿ öåðåìîíèÿ âðó÷åíèÿ
Âèãíåðîâñêîé ìåäàëè çà 2000 ãîä. Îíà áûëà ïðèñóæäåíà
èçâåñòíîìó èðëàíäñêîìó ó÷åíîìó ïðîô. Ë.Ðàôôåðòè çà
«òåîðåìó î ñïåêòðàõ ìàññ â ðåëÿòèâèñòñêèõ òåîðèÿõ è
ïèîíåðñêèé âêëàä â ôèçèêó ÷àñòèö». Ýòà ïî÷åòíàÿ íà-
ãðàäà çà âûäàþùèéñÿ âêëàä â ïðèìåíåíèå ãðóïïîâûõ
ìåòîäîâ â ôèçèêå ó÷ðåæäåíà â 1978 ã. è âïåðâûå áûëà
ïðèñóæäåíà çàìå÷àòåëüíûì àìåðèêàíñêèì òåîðåòèêàì
ëàóðåàòó Íîáåëåâñêîé ïðåìèè ïî ôèçèêå Å.Âèãíåðó è
ïðîô. Â.Áàðãìàíó. Ñ òåõ ïîð ýòà ìåäàëü íîñèò èìÿ Âèã-
íåðà è ïðèñóæäàåòñÿ êàæäûå äâà ãîäà. Ñðåäè íàãðà-
æäåííûõ åþ òàêèå èçâåñòíûå ó÷åíûå, êàê È.Ãåëüôàíä,
Äæ.Âåññ, Á.Çóìèíî, Â.Êàö è Ð.Ìóäè.

Íà ïîñëåäíåì ïëåíàðíîì çàñåäàíèè ñ áîëüøèì èí-
òåðåñîì ó÷àñòíèêè êîëëîêâèóìà ïðîñëóøàëè ëåêöèþ
÷ëåíà-êîððåñïîíäåíòà ÐÀÍ ïðîô. Þ.Ö.Îãàíåñÿíà î ðà-
áîòàõ, ïðîâîäèìûõ â ËßÐ ÎÈßÈ ïî ñèíòåçó ñâåðõòÿæå-
ëûõ ýëåìåíòîâ è, â ÷àñòíîñòè, î íåäàâíåì îòêðûòèè
116-ãî ýëåìåíòà òàáëèöû Ìåíäåëååâà.

Ïðîâåäåíèå ñòîëü ïðåäñòàâèòåëüíîãî ôîðóìà áûëî
áû íåâîçìîæíûì áåç ïîääåðæêè IUPAP, INTAS, ÞÍÅ-
ÑÊÎ, ÐÔÔÈ, ïðîãðàìì «Ãåéçåíáåðã–Ëàíäàó» è «Áîãî-
ëþáîâ–Èíôåëüä».

Êîíôåðåíöèÿ â Äóáíå ïîêàçàëà íàèáîëåå èíòåðåñ-
íûå íàïðàâëåíèÿ ðàçâèòèÿ êàê ñàìèõ òåîðåòèêî-ãðóïïî-
âûõ ìåòîäîâ, òàê è ðàçëè÷íûõ èõ ïðèëîæåíèé â ñîâðå-
ìåííîé ôèçèêå. Îíà ñïîñîáñòâîâàëà íàëàæèâàíèþ áî-
ëåå òåñíîãî ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà ìåæäó
ó÷åíûìè èç ñòðàí-ó÷àñòíèö ÎÈßÈ è äðóãèõ ñòðàí.

Ñëåäóþùèé, XXIV òåîðåòèêî-ãðóïïîâîé êîëëî-
êâèóì ïðîéäåò â Ïàðèæå â 2002 ã., à íà ïðîâåäåíèå XXV
êîëëîêâèóìà ïðåòåíäóþò Éåëüñêèé óíèâåðñèòåò â
ÑØÀ è Ìîíðåàëüñêèé â Êàíàäå.

Ã.Ñ.Ïîãîñÿí

�

Ñ 20 àâãóñòà ïî 1 ñåíòÿáðÿ â Êàðàìóëî (Ïîðòóãàëèÿ)
ïðîõîäèëà Åâðîïåéñêàÿ (ÎÈßÈ–ÖÅÐÍ) øêîëà ïî ôè-

çèêå âûñîêèõ ýíåðãèé. Â øêîëå ïðèíÿëà ó÷àñòèå ïðåä-
ñòàâèòåëüíàÿ äåëåãàöèÿ èç ÎÈßÈ (áîëåå 20 ÷åëîâåê) è
ñòðàí-ó÷àñòíèö Èíñòèòóòà. Ñðåäè ëåêòîðîâ áûëè âè-
öå-äèðåêòîð ÎÈßÈ ïðîô. À.Í.Ñèñàêÿí, ïîçíàêîìèâ-
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American theorists Noble Prize winner E.Wigner and Pro-
fessor V.Bargman. Since then this medal is named as the
Wigner Medal and is awarded every two years. Among
those who received this medal are I.Gelfand, J.Wess, B.Zu-
mino, V.Kac and R.Mudi.

At the last session the participants of the Colloquium
listened to a lecture of Professor Yu.Ts.Oganessian, RAS
Corresponding Member, which was devoted to studies car-
ried out at the Flerov Laboratory of Nuclear Reactions on
the synthesis of superheavy elements and especially to the
recently discovered 116 element of Mendeleev’s Table.

Such a large Colloquium could not be organized with-
out the support from IUPAP, INTAS, UNESCO, RFBR and
the Heisenberg–Landau and Bogoliubov–Infeld pro-
grammes.

This meeting showed the most interesting trends of de-
velopment of both the group theoretical methods and their
various applications in modern physics. It also promoted
closer international collaboration between the scientists of
the JINR Member States and other countries.

The next XXIV Group Theoretical Colloquium will be
held in Paris in 2002, and applications for the XXV Collo-

quium have already been accepted from Yale University
(USA) and the University of Montreal (Canada).

G.Pogosyan

�

The 2000 European School of High-Energy Physics,
organized by JINR and CERN, took place in Caramulo (Por-
tugal) from 20 August to 1 September. A large delegation
from JINR and its Member States participated in the School.
Among the lecturers were JINR Vice-Director Prof. A.Sis-
sakian, who acquainted the participants with the scientific
programme of JINR, and Prof. D.Kazakov (Bogoliubov
Laboratory of Theoretical Physics, JINR), who presented a
lecture course «Beyond the Boundaries of the Standard
Model».

The year 2000 marks the thirtieth anniversary of joint
JINR–CERN schools for young scientists. The first one was
held in Loma Koli (Finland) in 1970.

�

In accordance with the JINR International Collabora-
tion Schedule, the first Mongolia–JINR school-seminar
«Applied Aspects of Nuclear Physics» was held in Ulaan-
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øèé ó÷àñòíèêîâ øêîëû ñ íàó÷íîé ïðîãðàììîé Èíñòèòó-
òà, è ïðîô. Ä.È.Êàçàêîâ (ËÒÔ ÎÈßÈ), êîòîðûé ïðî÷åë
êóðñ ëåêöèé «Çà ïðåäåëàìè ñòàíäàðòíîé ìîäåëè».

Îòìå÷åíî òðèäöàòèëåòèå ïðîâåäåíèÿ ñîâìåñòíûõ
øêîë ÎÈßÈ–ÖÅÐÍ. Ïåðâàÿ òàêàÿ øêîëà ïðîõîäèëà â
1970 ã. â Ëîìà Êîëè (Ôèíëÿíäèÿ).

�

Â ñîîòâåòñòâèè ñ ïëàíîì ìåæäóíàðîäíîãî ñîòðóä-
íè÷åñòâà ÎÈßÈ, Êîìèññèÿ ïî ÿäåðíîé ýíåðãèè ïðàâè-
òåëüñòâà Ìîíãîëèè è Öåíòð ÿäåðíûõ èññëåäîâàíèé
Ìîíãîëüñêîãî ãîñóíèâåðñèòåòà ïðîâåëè ñ 21 àâãóñòà ïî
3 ñåíòÿáðÿ â Óëàí-Áàòîðå ìåæäóíàðîäíóþ øêîëó-ñåìè-
íàð «Ïðèêëàäíûå àñïåêòû ÿäåðíîé ôèçèêè». Öåëüþ
øêîëû-ñåìèíàðà ÿâèëèñü äàëüíåéøàÿ ïîäãîòîâêà ñïå-
öèàëèñòîâ è îáìåí íîâåéøåé èíôîðìàöèåé â èñïîëüçî-
âàíèè ìåòîäîâ ÿäåðíîé ôèçèêè ïðè ðåøåíèè àêòóàëü-
íûõ ïðàêòè÷åñêèõ çàäà÷ â îáëàñòè ýêîëîãèè, ðàäèàöèîí-
íîé áåçîïàñíîñòè, ðàäèîáèîëîãèè, ëó÷åâîé òåðàïèè
çëîêà÷åñòâåííûõ îïóõîëåé, â ÿäåðíîé ìåäèöèíå, ãåîëî-
ãèè è äðóãèõ îáëàñòÿõ. Â ñîñòàâå äåëåãàöèè ÎÈßÈ áûëè
ñïåöèàëèñòû ÎÐÐÈ, ËßÏ, ËÂÝ.

�

Ñ 22 ïî 26 àâãóñòà â Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè ïðîõîäèëî ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå
«Àêòóàëüíûå ïðîáëåìû â àñòðîôèçèêå». Â ðàáîòå ñî-
âåùàíèÿ ïðèíÿëè ó÷àñòèå ôèçèêè èç ÑØÀ, Èòàëèè,
Ãåðìàíèè, Èçðàèëÿ, Áîëãàðèè, Ïîëüøè, ×åõèè, Äàíèè,
Óêðàèíû. Ðîññèéñêèå ó÷àñòíèêè áûëè â îñíîâíîì ïðåä-
ñòàâëåíû ìîñêîâñêèìè àñòðîôèçèêàìè èç Èíñòèòóòà
èì. Øòåðíáåðãà, ÈÒÝÔ, ÔÈ ÐÀÍ, ÈÏÌ èì. Êåëäûøà,
ÈÇÌÈ ÐÀÍ è ÈßÈ ÐÀÍ.

Â ïðîãðàììå ñîâåùàíèÿ áûëè îáçîðíûå äîêëàäû è
îðèãèíàëüíûå ñîîáùåíèÿ, ïîñâÿùåííûå æèâîòðåïåùó-
ùèì ïðîáëåìàì ñîâðåìåííîé àñòðîôèçèêè. Ê ýòèì ïðî-
áëåìàì, áåçóñëîâíî, îòíîñÿòñÿ íàëè÷èå è ïðèðîäà òåì-
íîé ìàòåðèè âî Âñåëåííîé, ñâîéñòâà ÷åðíûõ äûð è íåé-
òðîííûõ çâåçä, ìåõàíèçìû âçðûâà ñâåðõíîâûõ,
ãðàâèòàöèîííûå âîëíû, ôèçèêà äâîéíûõ çâåçä, âñïûø-
êè êîñìè÷åñêîãî ãàììà-èçëó÷åíèÿ. ßäåðíàÿ àñòðîôèçè-
êà òàêæå áûëà ïðåäñòàâëåíà â îáçîðíûõ äîêëàäàõ ïî
çâåçäíîìó íóêëåîñèíòåçó, ñâåðõòåêó÷åñòè ÿäåðíîé ìà-
òåðèè â íåéòðîííûõ çâåçäàõ, âàæíîé ïðîáëåìå ýêðàíè-
ðîâàíèÿ ÿäåðíûõ ðåàêöèé â çâåçäíîé ïëàçìå è ïî ýêñïå-
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baatar on 21 August – 3 September. It was organized by the
Nuclear Energy Commission of the government of Mongo-
lia and the Nuclear Research Centre of the Mongolian State
University. The aim of the school-seminar was further train-
ing of specialists and exchange of the latest information in
the application of nuclear physics methods for solving ur-
gent practical tasks in ecology, radiation safety, radiobiolo-
gy, ray therapy of malignant tumours, in nuclear medicine,
geology and other fields. The JINR delegation consisted of
specialists from DRRR, DLNP and LHE.

�

On 22–26 August the Bogoliubov Laboratory of Theo-
retical Physics hosted the International Workshop «Hot

Points in Astrophysics». It was attended by physicists from
the Czech Republic, Denmark, Germany, Israel, Italy,
Poland, Ukraine, and USA. Russian participants were main-
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Êàðàìóëî (Ïîðòóãàëèÿ), àâãóñò.
Ãðóïïà ó÷àñòíèêîâ Åâðîïåéñêîé (ÎÈßÈ–ÖÅÐÍ)
øêîëû ïî ôèçèêå âûñîêèõ ýíåðãèé 2000 ãîäà

Caramulo (Portugal), August.
A group of participants in the 2000 European
School of High-Energy Physics



ðèìåíòàëüíîìó èññëåäîâàíèþ ÿäåðíûõ àñòðîôèçè÷å-
ñêèõ S-ôàêòîðîâ. Óæå ïî ïåðå÷èñëåííûì âûøå
ïðîáëåìàì ÿñíî, ÷òî àñòðîôèçèêà ïåðåæèâàåò ñåé÷àñ
î÷åíü àêòèâíóþ è èíòåðåñíóþ ôàçó ñâîåãî ðàçâèòèÿ. Â
ñâÿçè ñ ýòèì ïðåäñòàâëÿåòñÿ êðàéíå æåëàòåëüíûì ó÷à-
ñòèå âûñîêîîïûòíîãî êîëëåêòèâà ÎÈßÈ â ýòîì ïðîöåñ-
ñå. Ôèçèêàìè ËÒÔ óæå ñäåëàíû ïåðâûå øàãè â ýòîì íà-
ïðàâëåíèè, òåïåðü ñëîâî çà ýêñïåðèìåíòàòîðàìè.

Ñîâåùàíèå ïðîõîäèëî ïðè ôèíàíñîâîé ïîääåðæêå
ÞÍÅÑÊÎ, ÐÔÔÈ è ïðîãðàììû «Ãåéçåíáåðã–Ëàíäàó».

Â.Á.Áåëÿåâ, Ã.Â.Åôèìîâ

�

Ñ 28 àâãóñòà ïî 3 ñåíòÿáðÿ â Ëàáîðàòîðèè òåîðåòè-
÷åñêîé ôèçèêè âî âòîðîé ðàç ïðîõîäèëî ìåæäóíàðîä-

íîå ðàáî÷åå ñîâåùàíèå ïî êâàíòîâîé ãðàâèòàöèè è

ñóïåðñòðóíàì. Â íåì ïðèíÿëè ó÷àñòèå áîëåå 30 ó÷åíûõ
èç Ðîññèè, Óêðàèíû, Ãåðìàíèè, Àíãëèè, ÑØÀ, Ôðàíöèè
è Èòàëèè. Ïðîãðàììà ñîâåùàíèÿ îõâàòûâàëà ñëåäóþ-
ùèå ïåðåäîâûå íàïðàâëåíèÿ òåîðåòè÷åñêîé ôèçèêè:
òî÷íîðåøàåìûå êëàññè÷åñêèå è êâàíòîâûå ìîäåëè ãðà-
âèòàöèè â ïðîñòðàíñòâàõ äâóõ è òðåõ èçìåðåíèé, êâàí-
òîâûå àñïåêòû ôèçèêè ÷åðíûõ äûð, ìîäåëè íåêîììóòà-
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ly represented by astrophysicists from the Shternberg Insti-
tute, ITEP, FIAN, the Keldysh Institute of Applied Mathe-
matics, the Institute of Earth Magnetism and Radiation RAS
and INR RAS.

The programme included both review and original
talks devoted to burning problems of modern astrophysics.
These are the presence of dark matter in the Universe and its
nature, properties of black holes and neutron stars, mecha-
nisms of supernova explosions, gravitational waves,
physics of double stars, cosmic gamma-ray bursts and mag-
netars. Nuclear astrophysics was presented in the review
talks on nucleosynthesis in stars, superfluidity of nuclear
matter in neutron stars, the important problem of screening
nuclear reactions in stellar plasma and experimental study
of nuclear astrophysical S-factors.The problems listed indi-

cate that astrophysics undergoes a very active and interest-
ing phase of its development. Hence, it is desirable that
highly experienced scientists of our Institute could partici-
pate in this process. Some BLTP physicists have already
made their first steps in this direction. Now it is turn of ex-
perimenters.

The Workshop was supported by UNESCO, RFBR and
the Heisenberg–Landau programme.

V.Belyaev, G.Efimov

�

The 2nd International Workshop on Quantum Gravi-

ty and Superstrings took place at the Bogoliubov Laborato-
ry of Theoretical Physics from 28 August to 3 September.
More than 30 scientists from France, Germany, Italy, Rus-
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Äóáíà, 22 àâãóñòà. Ó÷àñòíèêè ìåæäóíàðîäíîãî ðàáî÷åãî ñîâåùàíèÿ «Àêòóàëüíûå ïðîáëåìû â àñòðîôèçèêå»

Dubna, 22 August. Participants of the International Workshop «Hot Points in Astrophysics»



òèâíîé òåîðèè ïîëÿ, êâàíòîâàíèå ñòðóí, ñóïåðñèììå-
òðèÿ, ñóïåðãðàâèòàöèÿ. Îäíà èç öåíòðàëüíûõ òåì ñîâå-
ùàíèÿ ñâÿçàíà ñ íåäàâíî âûäâèíóòîé è àêòèâíî îáñó-
æäàþùåéñÿ ãèïîòåçîé î òîì, ÷òî íàø ìèð ìîæåò ïðåä-
ñòàâëÿòü ñîáîé äîìåííóþ ñòåíêó (áðàíó) âíóòðè Âñå-
ëåííîé ñ áîëüøèì ÷èñëîì èçìåðåíèé. Ýòî âåäåò ê ïðåä-
ñêàçàíèþ íîâûõ íåîæèäàííûõ ôèçè÷åñêèõ ýôôåêòîâ â
ýêñïåðèìåíòàõ íà óñêîðèòåëÿõ ÷àñòèö è â êîñìîëîãèè.

Ñîâåùàíèå áûëî îðãàíèçîâàíî ïðè ïîääåðæêå
ÞÍÅÑÊÎ, ÐÔÔÈ è ïðîãðàììû «Ãåéçåíáåðã–Ëàíäàó».

Ä.Â.Ôóðñàåâ

�

6–9 ñåíòÿáðÿ â Äóáíå ïðîõîäèëà øèðîêàÿ ìåæäóíà-
ðîäíàÿ êîíôåðåíöèÿ «Ñîâðåìåííûå ïðîáëåìû ðàäèî-

áèîëîãèè, ðàäèîýêîëîãèè è ýâîëþöèè», îðãàíèçîâàííàÿ
ÎÈßÈ, ÐÀÍ, ÐÀÌÍ, ÍÀÍ Óêðàèíû. Îíà áûëà ïîñâÿùå-
íà 100-ëåòèþ ñî äíÿ ðîæäåíèÿ âûäàþùåãîñÿ ó÷åíîãî-
ãåíåòèêà Í.Â.Òèìîôååâà-Ðåñîâñêîãî (1900–1981).
7 ñåíòÿáðÿ ñîñòîÿëñÿ «êðóãëûé ñòîë» (ìåìîðèàëüíàÿ
ñåêöèÿ) ïîä ïðåäñåäàòåëüñòâîì àêàä. Â.À.ßáëîêîâà. Íà
íåì âûñòóïèëè ó÷àñòíèêè êîíôåðåíöèè, áëèçêî çíàâ-
øèå Í.Â.Òèìîôååâà-Ðåñîâñêîãî: Ö.Ì.Àâàêÿí, Ä.Ãàí-
òåí, Í.À.Ëÿïóíîâà, Ì.À.Ðåôîðìàòñêàÿ, À.Í.Òþðþêà-
íîâ, Ï.Ä.Óñìàíîâ, Â.À.ßáëîêîâ è äð.
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sia, UK, Ukraine, and the USA took part in this Workshop.
The programme covered the following advanced topics of
theoretical physics: classical and quantum exactly solvable
models of gravity in two and three dimensions, quantum as-
pects of black holes, models of the noncommutative field
theory, quantization of strings, supersymmetry, and super-
gravity. One of the central topics discussed at the Workshop
is related to a recent hypothesis of considerable interest in
the last years that our world may be a domain wall (a brane)
embedded into a universe of higher dimension. This hypoth-
esis can predict a number of new physical effects in acceler-
ator experiments as well as in cosmology.

The Workshop was supported by UNESCO, RFBR,
and the Heisenber–Landau programme.

D.Fursaev

�

An International Conference «Modern Problems in

Radiobiology, Radioecology and Evolution» was held in
Dubna on 6–9 September. It was organized by JINR, the
Russian Academy of Sciences, the Russian Academy of
Medical Sciences and the National Academy of Sciences of
Ukraine. The Conference was dedicated to the centenary of
the birth of the outstanding Russian geneticist N.W.Timofe-
eff-Ressovsky (1900–1981). On 7 September a memorial
round-table discussion was held under the chairmanship of
Academician V.A.Yablokov. The participants, who knew
N.W.Timofeeff-Ressovsky personally, delivered reports at
the meeting. Among them were Ts.M.Avakian, D.Ganten,
N.A.Lyapunova, M.A.Reformatskaya, A.N.Tyuryukanov,
P.D.Usmanov, V.A.Yablokov and other participants.
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Äóáíà, 7 ñåíòÿáðÿ. Ó÷àñòíèêè ìåæäóíàðîäíîé êîíôåðåíöèè «Ñîâðåìåííûå ïðîáëåìû ðàäèîáèîëîãèè, ðàäèîýêîëîãèè
è ýâîëþöèè», ïîñâÿùåííîé 100-ëåòèþ ñî äíÿ ðîæäåíèÿ Í.Â.Òèìîôååâà-Ðåñîâñêîãî (1900–1981)

Dubna, 7 September. Participants of the International Conference «Modern Problems in Radiobiology, Radioecology
and Evolution», dedicated to the centenary of the birth of N.W.Timofeeff-Ressovsky (1900–1981)



� Nuclear Shells — 50 Years: International Conference on
Nuclear Physics (49th Meeting on Nuclear Spectroscopy
and Nuclear Structure), Dubna, Apr. 21–24, 1999:
[Proc.] / Ed.: Yu.Ts.Oganessian and R.Kalpakchieva. —
Singapore etc.: World Scientific, 2000. — XIV, 560 p.:
ill.

� Ïðèìåíåíèå ëàçåðîâ â èññëåäîâàíèè àòîìíûõ ÿäåð.
Òðóäû IV Ìåæäóíàðîäíîãî ñîâåùàíèÿ «Ëàçåðíàÿ
ñïåêòðîñêîïèÿ íà ïó÷êàõ ðàäèîàêòèâíûõ ÿäåð». —
Äóáíà: ÎÈßÈ, 2000. — 262 ñ.: èë. — (ÎÈßÈ,
Å15-2000-75) (íà àíãëèéñêîì ÿçûêå).
Application of Lasers in Atomic Nuclei Research: Proc.
of 4th Intern. Workshop. Laser Spectroscopy on Ra-
dioactive Nuclei, Poznan, Poland, May 24–27, 1999 —
Dubna: JINR, 2000. — 262 p.: ill. — (JINR;
E15-2000-75).

� Ìàòåìàòè÷åñêèé èíñòèòóò èì. Â.À.Ñòåêëîâà. Òðó-
äû ... Ò.228: Ïðîáëåìû ñîâðåìåííîé ìàòåìàòè÷åñêîé
ôèçèêè: Ñá. ñò.: Ê 90-ëåòèþ ñî äíÿ ðîæäåíèÿ àêàäå-
ìèêà Í.Í.Áîãîëþáîâà / Ãë. ðåä. Â.Ñ.Âëàäèìèðîâ. —

Ì.: Íàóêà: ÌÀÈÊ «Íàóêà/Èíòåð-ïåðèîäèêà»,
2000. — 319 ñ.: èë.
V.A.Steklov Mathematical Institute. Proceedings...
V.228: Problems of Mathematical Physics: Coll. of arti-
cles: To the 90th anniversary of the birth of Academician
N.N.Bogoliubov. Ed.: V.S.Vladimirov. — Ì.: Nauka:
ÌÀIK «Nauka/Interperiodika», 2000. — 319 p.: ill.

� SPIN-98: 13th International Symposium on High Energy
Spin Physics, Protvino, Russia, Sept. 8–12, 1998: Proc. /
Ed.: N.E.Tyrin et al. — Singapore etc.: World Scientific,
1999. — XVIII, 649 p.: ill.

� Fundamental Problems of High Energy Physics and
Field Theory: Proc. of the XXII International Workshop
on High Energy Physics and Field Theory, Protvino, June
23–25, 1999/ Ed.: I.V.Filimonova and V.A.Petrov. —
Protvino: IHEP, 1999. — 399 p.: ill.

� International Symposium on Quasiparticle and Phonon
Excitations in Nuclei (Soloviev 99) (1999; Wako): In
Memory of Professor Vadim Soloviev (1925–1998):
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� Âûøåë â ñâåò î÷åðåäíîé âûïóñê æóðíàëà «Ôèçèêà
ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (2000, ò. 31,
âûï. 4), âêëþ÷àþùèé ñëåäóþùèå ñòàòüè:

Âäîâèí À.È. Âàäèì Ãåîðãèåâè÷ Ñîëîâüåâ.
Ñîëîâüåâ Â.Ã., Ñóøêîâ À.Â., Øèðèêîâà Í.Þ. Äèïîëü-
íûå âîçáóæäåíèÿ â äåôîðìèðîâàííûõ ÿäðàõ.
Ìèõàéëîâ È.Í. Ìàêðî-ìèêðîñêîïè÷åñêèé ïîäõîä â
ÿäåðíîé äèíàìèêå.
Äè Òîðî Ì., Áàðàí Â., Êàáèááî Ì., Êîëîííà Ì., Ëàðè-

îíîâ À.Á., Öîíåâà Í. ßäåðíûé ãèãàíòñêèé äèïîëüíûé
ðåçîíàíñ ïðè ýêñòðåìàëüíûõ óñëîâèÿõ.
Âîðîíîâ Â.Â., Êàðàäæîâ Ä., Êàòàðà Ô., Ñåâåðþ-

õèí À.Ï. Êîððåëÿöèè â îñíîâíîì ñîñòîÿíèè çà ïðåäå-
ëîì ïðèáëèæåíèÿ ñëó÷àéíûõ ôàç è êîëëåêòèâíûå
âîçáóæäåíèÿ.
Íàâðîöêà Â.È., Íàçìèòäèíîâ Ð.Ã. Íåêîòîðûå àñïåê-
òû ïàðíûõ êîððåëÿöèé â êîíå÷íûõ ôåðìè-ñèñòåìàõ.
Ðîäèí Â.À., Óðèí Ì.Ã. Îïèñàíèå ðàäèàöèîííûõ è
«ñëàáûõ» ñèëîâûõ ôóíêöèé êîìïàóíä-ñîñòîÿíèé
ÿäåð â ðàìêàõ ïîëóìèêðîñêîïè÷åñêîãî ïîäõîäà.

� A regular issue (2000, vol.31, No. 4) of the journal
«Physics of Elementary Particles and Atomic Nuclei»
has been published. It includes the following articles:

Vdovin A.I. Vadim Georgievich Soloviev.
Soloviev V.G., Sushkov A.V., Shirikova N.Yu. Dipole Ex-
citations in Deformed Nuclei.
Mikhailov I.N. Macro-Microscopic Approach to Nuclear
Dynamics.
Di Toro M., Baran V., Cabbibo M., Colonna M., Lari-

onov A.B., Tsoneva N. The Nuclear Giant Dipole Reso-
nance under Extreme Conditions.
Voronov V.V., Karadjov D., Catara F., Severyukhin A.P.
Ground State Correlations Beyond Random Phase Ap-
proximation and Collective Excitations.
Nawrocka W.I., Nazmitdinov R.G. Some Aspects of Pair-
ing Correlations in Finite Fermi Systems.
Rodin V.A., Urin M.G. Description of Radiative and
«Weak» Strength Functions of Nuclear Compound
States within a Semimicroscopic Approach.



Proc., Wako, Saitama, Japan, Dec. 4–7, 1999/ Ed.:
N.Dinh Dang and A.Arima. — Singapore etc.: World
Scientific, 2000. — XVIII, 317 p.: ill.

� Dynamical Aspects of Nuclear Fission: Proc. of the 4th
Intern. Conf. on ..., Casta-Papierni�ka, Slovak Republic,
19–23 Oct. 1998 / Ed.: Yu.Ts.Oganessian et al. — Singa-
pore etc.: World Scientific, 2000. — XII, 460 p.: ill.

� Modern Trends in Computational Physics. First Interna-
tional Conference on ... (MTCP 98), Dubna, June 15–20,
1998 / Ed.: I.V.Puzynin et al. — Amsterdam etc.: Elsevi-
er Science, 2000. — XVII, 185 p.: ill. — (Computer
Physics Communications, v. 126, No. 1/2).

� Í.Â.Òèìîôååâ-Ðåñîâñêèé / Ñîñò.: Â.È.Êîðîãîäèí
è äð. — Äóáíà: ÎÈßÈ, 2000. — 51 ñ.: èë. — (ÎÈßÈ;
2000-143).
N.W.Timofeeff-Ressovsky / Comp.: V.I.Korogodin et
al. — Dubna: JINR, 2000. — 51 p.: ill. — (JINR;
2000-143).

� Ñîâðåìåííûå ïðîáëåìû ðàäèîáèîëîãèè, ðàäèîýêî-
ëîãèè è ýâîëþöèè. Àííîò. äîêë. ìåæäóíàð. êîíô.,
6–9 ñåíò. 2000 ã. — Äóáíà: ÎÈßÈ, 2000. — 230 ñ.: èë.
— (ÎÈßÈ, Å17-2000-175) (íà àíãë. ÿç.)
Modern Problems of Radiobiology, Radioecology and
Evolution. International Conference, Dubna, Sept. 6–9,
2000: Dedicated to Centenary of N.W.Timofeeff-
Ressovsky: Abstracts. — Dubna: JINR, 2000. — 230 p.:
ill. — (JINR; E19-2000-175).

� Lattice Fermions and Structure of the Vacuum: Proc. of
the NATO Advanced Research Workshop on ..., Dubna,
Russia, 5–9 Oct. 1999 / Ed.: V.Mitrjushkin and G.Schier-
holz. — Dordrecht etc.: Kluwer Academic Publishers,
2000. — IX, 383 p.: ill. — (NATO Science Series, C:
Mathematical and Physical Sciences; v. 553).

� Íàó÷íûé ñåìèíàð ïàìÿòè Â.Ï.Ñàðàíöåâà (3; 1999;
Äóáíà). Òðóäû ñåìèíàðà... — Äóáíà: ÎÈßÈ, 2000. —
195 ñ.: èë. — (ÎÈßÈ, Ä9-2000-69).
Scientific Seminar in Memory of V.P.Sarantsev (3; 1999;
Dubna). Proc. of the Seminar. — Dubna: JINR, 2000. —
195 p.: ill. — (JINR, D9-2000-69).

� Êðàãëåð Ð. Ââîäíûé êóðñ ïî ñèñòåìå Ìàòåìàòèêà.
Ó÷åáíî-ìåòîäè÷. ïîñîáèå ÓÍÖ ÎÈßÈ. — Äóáíà:
ÎÈßÈ, 2000. — 163 ñ.: èë. — (ÓÍÖ-2000-8) (íà àí-
ãëèéñêîì ÿçûêå).
Kragler R. Mathematica Tutorial Course. — Dubna:
JINR, 2000. — 163 p.: ill. — (ÓÍÖ-2000-8).

� Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ õðîìî-
äèíàìèêà. Òðóäû XIV Ìåæäóíàð. ñåìèíàðà ïî ïðî-
áëåìàì ôèçèêè âûñîêèõ ýíåðãèé. / Ïîä ðåä. À.Ì.Áàë-
äèíà, Â.Â.Áóðîâà. Â 2 ò. Ò.1: 256 ñ. Ò.2: 320 ñ. — Äóá-
íà: ÎÈßÈ, 2000. — (JINR, E1,2-2000-166) (íà
àíãëèéñêîì ÿçûêå).
Relativistic Nuclear Physics and Quantum Chromody-
namics. Proc. of the XIV Intern. Seminar on High Energy
Physics Problems. / Ed. by A.M.Baldin, V.V.Burov. In
2 vol. Vol.1: 256 p. Vol.2: 320 p. — Dubna: JINR, 2000.
— (JINR, E1,2-2000-166).

� Ôèçè÷åñêèå ïåðåìåííûå â êàëèáðîâî÷íûõ òåîðèÿõ.
Òðóäû Ìåæäóíàð. ñåìèíàðà, Äóáíà, 21–25 ñåíò.
1999 ã. — Äóáíà: ÎÈßÈ, 2000. — 171 ñ.: èë. —
(ÎÈßÈ, Å2-2000-172) (íà àíãëèéñêîì ÿçûêå).
Physical Variables in Gauge Theories. Proc. of Intern.
Seminar, Dubna, September 21–25, 1999. / Ed. by
A.Khvedelidze, M.Lavelle, D.McMullan, and V.Per-
vushin. — Dubna: JINR, 2000. — 171 p.: ill. — (JINR,
E2-2000-172).

� Îñòðîâíàÿ Ò.Ì. Òàáëèöà äëÿ èäåíòèôèêàöèè ðàäèî-
íóêëèäîâ. — Äóáíà: ÎÈßÈ, 2000. — 47 ñ. — (ÎÈßÈ,
Å14-2000-178).
Ostrovnaya T.M. Table for Identification of Nuclides
Formed in Nuclear Reactors. — Dubna: JINR, 2000. —
47 p. — (JINR, E14-2000-178).

� Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ õðîìî-
äèíàìèêà. Àííîò. äîêë. XV Ìåæäóíàð. ñåìèíàðà ïî
ïðîáëåìàì ôèçèêè âûñîêèõ ýíåðãèé, Äóáíà,
25–29 ñåíò. 2000 ã. — Äóáíà: ÎÈßÈ, 2000. — 139 ñ.:
èë. — (ÎÈßÈ, Å1,2-2000-212) (íà àíãëèéñêîì ÿçûêå).
Relativistic Nuclear Physics and Quantum Chromodi-
namics. Abstacts of the XV Intern. Seminar on High En-
ergy Physics Problems, Dubna, September 25–29, 2000.
— Dubna: JINR, 2000. — 139 p.: ill. — (JINR,
E1,2-2000-212).
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2001

89-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ 18–19 ÿíâàðÿ, Äóáíà

Ðàáî÷åå ñîâåùàíèå ïî íåéòðèííîìó äåòåêòîðó ÈÔÂÝ–ÎÈßÈ
è ýêñïåðèìåíòó NOMAD

ÿíâàðü, Äóáíà

V Ìåæäóíàðîäíàÿ íàó÷íàÿ êîíôåðåíöèÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ 5–10 ôåâðàëÿ, Äóáíà

II Øêîëà ïî ñîâðåìåííîé íåéòðîíîãðàôèè 5 ôåâðàëÿ – 7 ìàðòà,
Äóáíà

11-å cîâåùàíèå êîîðäèíàöèîííîãî êîìèòåòà ïî âûïîëíåíèþ Ñîãëàøåíèÿ
ìåæäó BMBF è ÎÈßÈ î ñîòðóäíè÷åñòâå è èñïîëüçîâàíèè óñòàíîâîê ÎÈßÈ

5–6 ôåâðàëÿ,
Ëåéïöèã, Ãåðìàíèÿ

Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ 15–17 ôåâðàëÿ, Äóáíà

Ñåññèÿ Êîìèòåòà Ïîëíîìî÷íûõ Ïðåäñòàâèòåëåé ïðàâèòåëüñòâ
ãîñóäàðñòâ — ÷ëåíîâ ÎÈßÈ

15–17 ìàðòa, Äóáíà

2-å ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå «Ñèíõðîòðîííûé èñòî÷íèê ÎÈßÈ.
Ïåðñïåêòèâû èññëåäîâàíèé»

26–29 ìàðòà, Äóáíà

Ðàáî÷åå ñîâåùàíèå «Òåîðèÿ íóêëåàöèè è åå ïðèìåíåíèÿ» 8–28 àïðåëÿ, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö 9–10 àïðåëÿ, Äóáíà

Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé ôèçèêå 23–25 àïðåëÿ, Äóáíà

39

2001

89th Session of the JINR Scientific Council 18–19 January, Dubna

Workshop on the IHEP–JINR Neutrino Detector and NOMAD Experiment January, Dubna

V International Scientific Conference for Young Scientists and Specialists 5–10 February, Dubna

II School on Modern Neutron Scattering 5 February – 7 March,
Dubna

XI Meeting of the Coordination Committee for Implementation of the BMBF–JINR
Agreement on Cooperation and Use of JINR Facilities

5–6 February,
Leipzig, Germany

Meeting of the JINR Finance Committee 15–17 February, Dubna

Meeting of the Committee of Plenipotentiaries of the JINR Member States 15–17 March, Dubna

2nd International Workshop «JINR Synchrotron Radiation Source:
Prospects of Research»

26–29 March, Dubna

Workshop «Nucleation Theory and its Applications» 8–28 April, Dubna

Meeting of the Programme Advisory Committee for Particle Physics 9–10 April, Dubna

Meeting of the Programme Advisory Committee for Nuclear Physics 23–25 April, Dubna
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Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå
êîíäåíñèðîâàííûõ ñðåä

27–28 àïðåëÿ, Äóáíà

Ðàáî÷åå ñîâåùàíèå «Ïåðñïåêòèâû ðàçâèòèÿ ÿäåðíîé ìåäèöèíû â XXI âåêå» àïðåëü, Äóáíà

Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè «Áàéêàë» ìàé, Äóáíà

IX Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-9) 23–26 ìàÿ, Äóáíà

Ïðîáëåìû áèîõèìèè, ðàäèàöèîííîé è êîñìè÷åñêîé áèîëîãèè.
×òåíèÿ ê 95-ëåòèþ ñî äíÿ ðîæäåíèÿ àêàäåìèêà Í.Ì.Ñèñàêÿíà

29–31 ìàÿ, Äóáíà

Çàñåäàíèå Êîíòðîëüíîé êîìèññèè Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ èþíü, Äóáíà

90-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ 7–8 èþíÿ, Äóáíà

9-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî ñóïåðñèììåòðèè (SUSY-2001) 11–17 èþíÿ, Äóáíà

Ðàáî÷åå ñîâåùàíèå «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà — îò ÌýÂ äî ÒýÂ» 17–23 èþíÿ,
Ñòàðà Ëåñíà, Ñëîâàêèÿ

3-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî íåóñêîðèòåëüíîé ôèçèêå 19–23 èþíÿ, Äóáíà

Ìåæäóíàðîäíàÿ ëåòíÿÿ øêîëà äëÿ ñòóäåíòîâ è àñïèðàíòîâ
ïî ÿäåðíûì ìåòîäàì â ïðèêëàäíûõ èññëåäîâàíèÿõ

27 èþíÿ – 11 èþëÿ,
Äóáíà

Ðàáî÷åå ñîâåùàíèå «Êîìïüþòåðíàÿ àëãåáðà è åå ïðèëîæåíèÿ â ôèçèêå» 28–30 èþíÿ, Äóáíà
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Meeting of the Programme Advisory Committee for Condensed Matter Physics 27–28 April, Dubna

Workshop «Prospects of Nuclear Medicine Development in the 21st Century» April, Dubna

Workshop of the Baikal Collaboration May, Dubna

IX International Seminar on Interaction of Neutrons with Nuclei (ISINN-9) 23–26 May, Dubna

International Symposium «Problems of Biochemistry, Radiation and Space Biology»
(in memory of Academician N.M.Sissakian)

29–31 May, Dubna

Meeting of the Control Commission of the JINR Finance Committee June, Dubna

90th Session of the JINR Scientific Council 7–8 June, Dubna

9th International Conference on Supersymmetry (SUSY’2001) 11–17 June, Dubna

Workshop «Relativistic Nuclear Physics from MeV to TeV» 17–23 June, Stara Lesna,
Slovak Republic

3rd International Conference on Non-Accelerator Physics 19–23 June, Dubna

International Summer School for Students on Nuclear Methods in Applied Research 27 June – 11 July, Dubna

Workshop «Computer Algebra and its Applications in Physics» 28–30 June, Dubna
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