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Íåäàâíî êîëëàáîðàöèåé HERMES áûëè ñîîáùåíû

äàííûå ïî àçèìóòàëüíîé àñèììåòðèè AUL
sin φ

â ýëåêòðî-

ðîæäåíèè íåéòðàëüíûõ ïèîíîâ â ïîëóèíêëþçèâíîì
ãëóáîêîíåóïðóãîì ðàññåÿíèè ïîëÿðèçîâàííûõ ïîçèòðî-
íîâ ïðîäîëüíî-ïîëÿðèçîâàííûìè ïðîòîíàìè. Ïîêàçà-
íî, ÷òî ýòà àñèììåòðèÿ õîðîøî âîñïðîèçâîäèòñÿ òåîðå-
òè÷åñêè áåç ñâîáîäíûõ ïîäãîíî÷íûõ ïàðàìåòðîâ ñ
ïîìîùüþ íåïåðòóðáàòèâíûõ âû÷èñëåíèé ðàñïðåäåëå-
íèÿ ïîïåðå÷íîãî ñïèíà êâàðêîâ â íóêëîíå â ýôôåêòèâ-
íîé êèðàëüíîé êâàðê-ñîëèòîííîé ìîäåëè, ðàçâèòîé ðà-
íåå ãðóïïîé èç Óíèâåðñèòåòà Áîõóìà (Ãåðìàíèÿ), â êîì-

áèíàöèè ñ ýêñïåðèìåíòàëüíûìè äàííûìè DELPHI ïî
ñðåäíåìó çíà÷åíèþ íîâîé T-íå÷åòíîé ôóíêöèè ôðàã-

ìåíòàöèè Êîëëèíçà H1
⊥, îòâåòñòâåííîé çà ïðàâî-ëåâóþ

àñèììåòðèþ â ôðàãìåíòàöèè ïîïåðå÷íî-ïîëÿðèçîâàí-
íûõ êâàðêîâ â íåïîëÿðèçîâàííûå àäðîíû (ðèñ. 1, à).

Íà îñíîâå zh -çàâèñèìîñòè àçèìóòàëüíûõ àñèììå-
òðèé êîëëàáîðàöèè HERMES äëÿ çàðÿæåííûõ è íåé-
òðàëüíûõ ïèîíîâ è òåîðåòè÷åñêè ïîëó÷åííîãî ðàñïðå-
äåëåíèÿ ïîïåðå÷íîãî ñïèíà êâàðêîâ â íóêëîíå âïåðâûå
áûëà îïðåäåëåíà zh -çàâèñèìîñòü ôóíêöèè ôðàãìåíòà-
öèè Êîëëèíçà (ðèñ. 1, á). Ïîëó÷åííûé ëèíåéíûé ðîñò

àíàëèçèðóþùåé ñïîñîáíîñòè H z D z zh h h1 1 0 15⊥ ⊥ =( ) / ( ) ,

îòëè÷àåòñÿ îò ïîâåäåíèÿ, ïðåäñêàçûâàåìîãî â ïðîñòåé-
øèõ ìîäåëÿõ è ÷àñòî èñïîëüçóåìîãî äðóãèìè àâòîðàìè.
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Recently the HERMES collaboration has reported an

azimuthal asymmetry AUL
sin φ

in electroproduction of neutral

pions in semi-inclusive deep-inelastic scattering of unpolar-
ized positrons by longitudinally polarized protons. It is
shown that this asymmetry is well reproduced theoretically,
with no free, adjustable parameters, by using the non-pertur-
bative calculation of the proton transversity distribution ha

1

in the effective chiral quark-soliton model, developed earli-
er by the Bochum University group, combined with experi-
mental DELPHI data on the average value of the new T-odd

Collins fragmentation function H1
⊥, responsible for a

left-right asymmetry in fragmentation of transversely polar-
ized quarks into nonpolarized hadrons (see Fig. 1, a).

Using the zh -dependence of the HERMES azimuthal
asymmetries for charged and neutral pions and the calculat-
ed transversity distributions, the zh -dependence of the
Collins fragmentation function was obtained for the first
time (see Fig. 1, b). The linear rise of analyzing power

H z D z zh h h1 1 015⊥ ⊥ =( ) / ( ) . differs from the behaviour ob-

tained in the simplest model and often used by other authors.
The average value of analyzing power obtained from the
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Ñðåäíåå çíà÷åíèå àíàëèçèðóþùåé ñïîñîáíîñòè, ïî äàí-
íûì HERMES, ñîãëàñóåòñÿ ñ ðåçóëüòàòàìè DELPHI, íå-
ñìîòðÿ íà ðàçíûå çíà÷åíèÿ âåëè÷èíû ìàñøòàáíîãî ïà-
ðàìåòðà.

Efremov A. V., Goeke K., Schweitzer P. Azimuthal asymmetry
in electroproduction of neutral pions in semi-inclusive DIS.
Preprint Ruhr-University Bochum RUB/TP2-08/01;
hep-ph/0108213; submitted to «Phys. Lett. B».

Ëàáîðàòîðèÿ âûñîêèõ ýíåðãèé

Èçó÷åíèå íåóïðóãîãî ðàññåÿíèÿ ïîëÿðèçîâàííûõ
3,73 ÃýÂ/ñ äåéòðîíîâ íà ïðîòîíàõ â îáëàñòè ýíåðãèé
âîçáóæäåíèÿ ðîïåðîâñêîãî ðåçîíàíñà N(1440) è ∆(1232)
áûëî ïðîâåäåíî â ýêñêëþçèâíîì ýêñïåðèìåíòå ñ èñ-
ïîëüçîâàíèåì ñïåêòðîìåòðà SPES4-π â LNS (Laboratoire
National SATURNE, Ñàêëå, Ôðàíöèÿ). Ãðóïïà ËÂÝ ó÷à-
ñòâîâàëà â ýêñïåðèìåíòå è îòâå÷àëà çà îáðàáîòêó äàí-
íûõ. Îñíîâíûå ðåçóëüòàòû ýòîãî ýêñïåðèìåíòà îïóáëè-
êîâàíû â [1]. Óñòàíîâêà, ïðîöåäóðû êàëèáðîâêè è âû-
ñòðàèâàíèÿ ñïåêòðîìåòðà SPES4-π, ïðîöåäóðû
âîññòàíîâëåíèÿ èìïóëüñà îïèñàíû â [2–5].

Îñíîâíûå ðåçóëüòàòû ýòîãî ýêñïåðèìåíòà ñëåäóþ-
ùèå.

Òåíçîðíàÿ è âåêòîðíàÿ àíàëèçèðóþùèå ñïîñîáíî-
ñòè äëÿ ðåàêöèé dp dn→ +π , dp dp→ π 0 , dp dN→ ππ
áûëè èçìåðåíû êàê ôóíêöèè êâàäðàòà ïåðåäàííîãî
4-èìïóëüñà â äèàïàçîíå − ≤ ≤ −0 28 0 07, ,t (ÃýÂ/ñ) 2 (ñîîò-

âåòñòâóþùåì äèàïàçîíó ýôôåêòèâíûõ ìàññ ïîäñèñòåì
Nπ, Nππ: 1 33 1 48, ,≤ ≤M eff ÃýÂ/c 2 ) è óãëà âûëåòà ïèîíà.

Ðåçóëüòàòû ïðåäñòàâëåíû íà ðèñ.1, 2.
Íàáëþäàåòñÿ ñèëüíàÿ çàâèñèìîñòü ýòèõ àíàëèçèðó-

þùèõ ñïîñîáíîñòåé îò óãëà âûëåòà ïèîíà.
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HERMES data is consistent with the DELPHI result, even
though these results refer to different scales.

Efremov A. V., Goeke K., Schweitzer P. Azimuthal asymmetry
in electroproduction of neutral pions in semi-inclusive DIS.
Preprint Ruhr-University Bochum RUB/TP2-08/01;
hep-ph/0108213; submitted to «Phys. Lett. B».

Laboratory of High Energies

A study of inelastic scattering of polarized 3.73 GeV/c
deuterons by protons in the energy region of the Roper
N(1440) and the ∆(1232) resonances excitation has been
performed in an exclusive experiment at LNS (Laboratoire
National SATURNE, Saclay, France) using the SPES4-π
setup.

The LHE group participated in this experiment and was
responsible for the data treatement. The main results of this
work are published in [1]. The setup, calibration and align-
ment of the spectrometer SPES4-π, momentum reconstruc-
tion procedures are described in [2–5].

The main results of this experiment are the following.

Tensor and vector analyzing powers for the reactions
dp dn→ +π , dp dp→ π 0 , dp dN→ ππ were measured as

functions of the deuteron 4-momentum transfer squared in
the t range:− ≤ ≤ −0 28 0 07. .t (GeV/c) 2 (corresponding to the

range of the effective mass of subsystems Nπ, Nππ:
133 148. .≤ ≤M eff GeV/c 2 ) and of the pion emission angle.

The results are presented in Figs. 1, 2.

A strong dependence of these analyzing powers upon
the pion emission angle is observed.

The tensor analyzing power show two interesting fea-
tures:

• taken as a function of t, one- and two-pion production
channels have the same values of A yy within statistical
uncertainty;

Ðèñ.1. a) Àçèìóòàëüíàÿ àñèììåòðèÿ AUL
W äëÿ π0 êàê ôóíêöèÿ x.

Çàìêíóòàÿ îáëàñòü ñîîòâåòñòâóåò ñòàòèñòè÷åñêîé îøèáêå â

óñðåäíåííîé âåëè÷èíå àíàëèçèðóþùåé ñïîñîáíîñòè H D1 1
⊥ / .

á) H D1 1
⊥ / êàê ôóíêöèÿ zh, èçâëå÷åííàÿ èç êîìáèíèðîâàííûõ

äàííûõ HERMES äëÿ π+ è π0

Fig. 1. (a) Azimuthal asymmetry AUL
W for π0 as function of x. The

enclosed areas correspond to the statistical error in the averaged

value of analyzing power H D1 1
⊥ / . (b) H D1 1

⊥ / versus zh, as extract-

ed from the HERMES data for π+ and π0 combined



Òåíçîðíàÿ àíàëèçèðóþùàÿ ñïîñîáíîñòü ïðîÿâëÿåò
äâå èíòåðåñíûå îñîáåííîñòè:
• A yy êàê ôóíêöèè t äëÿ êàíàëîâ ñ ðîæäåíèåì îäíîãî è

äâóõ ïèîíîâ èìåþò îäèíàêîâûå çíà÷åíèÿ â ïðåäåëàõ
ñòàòèñòè÷åñêèõ ïîãðåøíîñòåé ýêñïåðèìåíòà;

• äàííûå A yy ýêñêëþçèâíîãî ýêñïåðèìåíòà ñèñòåìàòè-
÷åñêè áîëüøå, ÷åì áëèæàéøèå ïî ýíåðãèè ïó÷êà èç-
âåñòíûå ìèðîâûå äàííûå äëÿ èíêëþçèâíîé ðåàêöèè
p d d X( , ' ) .

1. Malinina L. V. et al. Analyzing powers of inelastic dp scat-
tering in the energy region of delta and Roper resonances excitation.
JINR Preprint E1-2001-36. Dubna, 2001; Phys. Rev. C (accepted).

2. Alkhazov G. D., Kravtsov A. V., Prokofiev A. N. PNPI
Preprint EP-32-1998, 2246. Gatchina, 1998; Prokofiev A. N. et al.

Few Body Systems (Suppl.) 1999. V. 10. P. 491.
3. Malinina L. V., Strokovsky E. A. // Particles and Nuclei,

Letters. 2000. No. 3[100]. P. 86.
4. Azhgirey L. S. et al. // JINR Rapid Commun. 1999.

No. 2[94]-99. P. 5; Alkhazov G. D., Kravtsov A. V., Prokofiev A. N.
PNPI Preprint EP-9-2000, 2352. Gatchina, 2000.

5. Strokovsky E. A. et al. // Few Body Systems (Suppl.) 1999.
V. 10. P. 495; Alkhazov G. D. et al. // Proc. of the XIV Intern. Semi-
nar on High Energy Physics Problems (ISHEPP XIV) / Eds. Bal-
din A. M., Burov V. V. Dubna, 2000. V. II. P. 136.

6. Azhgirey L. S. et al. // Phys. Lett. B. 1995. V. 361. P. 21;
JINR Rapid Commun. 1998. No. 2[88]-98. P. 17.
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• compared to the world data at the nearest beam energy on
inclusive p d d X( , ' ) , the exclusive A yy data are systemat-
ically higher than the inclusive ones.

1. Malinina L. V. et al. Analyzing powers of inelastic dp scat-
tering in the energy region of delta and Roper resonances excitation.
JINR Preprint E1-2001-36. Dubna, 2001; Phys. Rev. C (accepted).

2. Alkhazov G. D., Kravtsov A. V., Prokofiev A. N. PNPI
Preprint EP-32-1998, 2246. Gatchina, 1998; Prokofiev A. N. et al.

Few Body Systems (Suppl.) 1999. V. 10. P. 491.

3. Malinina L. V., Strokovsky E. A. // Particles and Nuclei,
Letters. 2000. No. 3[100]. P. 86.

4. Azhgirey L. S. et al. // JINR Rapid Commun. 1999.
No. 2[94]-99. P. 5; Alkhazov G. D., Kravtsov A. V., Prokofiev A. N.
PNPI Preprint EP-9-2000, 2352. Gatchina, 2000.

5. Strokovsky E. A. et al. // Few Body Systems (Suppl.) 1999.
V. 10. P. 495; Alkhazov G. D. et al. // Proc. of the XIV Intern. Semi-
nar on High Energy Physics Problems (ISHEPP XIV) / Eds. Bal-
din A. M., Burov V. V. Dubna, 2000. V. II. P. 136.

6. Azhgirey L. S. et al. // Phys. Lett. B. 1995. V. 361. P. 21;
JINR Rapid Commun. 1998. No. 2[88]-98. P. 17.

Fig. 1. Comparison of the tensor analyzing power A yy for
p d d X( , ') (world data [6]) with the results of this experiment for

the reactions dp dn→ +π and dp dp→ ππ. World data: the squares,

circles and diamonds correspond to pd = 9, 5.5 and 4.5 GeV/c

Fig. 2. Mean values of A yy (a) and A y (b) for dnπ+ and dpπ0 ver-

sus the horizontal emission angle of the pion in the lab. system

Ðèñ.1. Cðàâíåíèå òåíçîðíîé àíàëèçèðóþùåé ñïîñîáíîñòè, èç-
ìåðåííîé â ýòîì ýêñïåðèìåíòå, ñ A yy äëÿ p d d X( , ') (ìèðîâûå
äàííûå èç [6]); êâàäðàòû, êðóæêè, ðîìáû ñîîòâåòñòâåííî:
pd = 9; 5,5 è 4,5 ÃýÂ/c

Ðèñ.2. Àíàëèçèðóþùèå ñïîñîáíîñòè A yy (a) è A y (á) äëÿ dnπ+

è dpπ0 â çàâèñèìîñòè îò ãîðèçîíòàëüíîãî óãëà âûëåòà ïèîíà

θπ â ëàáîðàòîðíîé ñèñòåìå êîîðäèíàò
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Multicharged ion sources for hadron accelerators are
developed at LPP.

Ref. [1] presents the development of physical model
and mathematical simulation of the physical processes and
numerical simulation of electron and ion accumulation and
production in the electron cyclotron resonance ion source
(ECRIS). A new approach considers electrons in the ECR
plasma as a multicomponent environment. There are three
components introduced: primary cold electrons, hot elec-
trons and superhot ones. The electron density is determined
from the new set of the balance equations for all the electron
components. The model includes appearance of electrons
due to ionization of neutral atoms by electron impact, elec-
tron losses from the magnetic trap of the source, intercom-
ponent transition of electrons due to RF heating. The tests of
the new model and code library have shown qualitative ac-
cordance with the recent experimental data of RIKEN’s
18 GHz ECRIS.

Single electron-impact ionization cross sections of the
H, He, N, O, Ar, Xe, Au, Pb atoms and their positive ions

(i.e. all ionization stages) are presented in [2] in the electron
energy range from the threshold up to 200 keV. The data set
for the cross sections has been created on the basis of avail-
able experimental data and calculations performed by the
ATOM computer code. Consistent data for the ionization
cross sections have been fitted by seven parameters using
the LSM method. The accuracy of the calculated data pre-
sented is within a factor of 2 that in many cases is sufficient
to solve the plasma kinetics problems. Contributions from
excitation-autoionization and resonant-ionization processes
as well as multiple ionization of atoms and ions are not con-
sidered here. The results of the numerical calculations are
compared with the well-known Lotz formulae for ionization
of neutral atoms and positive ions. The material is illustrated
by figures and includes tables of ionization cross sections,
binding energies and fitting parameters. The data presented
can be considered as a preliminary result for ionization cross
sections, which can be corrected and improved in the future
by new experimental data or more sophisticated calcula-
tions.

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà.
Ìîíòàæ ìàãíèòíîãî êàíàëà
ñïåêòðîìåòðà ÑÏÍ-2

Frank Laboratory of Neutron Physics.
Assembling of the magnet channel
of the SPN-2 spectrometer



Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö

Â ËÔ× ïðîâîäÿòñÿ èññëåäîâàíèÿ èñòî÷íèêîâ ìíî-
ãîçàðÿäíûõ èîíîâ äëÿ àäðîííûõ óñêîðèòåëåé.

Â ðàáîòå [1] ïðåäñòàâëåíî ðàçâèòèå ôèçè÷åñêîé ìî-
äåëè è ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ íåêîòîðûõ ôè-
çè÷åñêèõ ïðîöåññîâ íàêîïëåíèÿ èîíîâ è ýëåêòðîíîâ â
èñòî÷íèêàõ èîíîâ íà ýëåêòðîííî-öèêëîòðîííîì ðåçî-
íàíñå (ÝÖÐ). Íîâûå óðàâíåíèÿ îñíîâàíû íà ïðåäñòà-
âëåíèè îá ýëåêòðîíàõ â ÝÖÐ-èñòî÷íèêå êàê ìíîãîêîì-
ïîíåíòíîé ñðåäå. Ïðåäïîëàãàåòñÿ íàëè÷èå òðåõ ýëåê-
òðîííûõ êîìïîíåíò â ÝÖÐ-ïëàçìå, à èìåííî:
êîìïîíåíòû ïåðâè÷íûõ õîëîäíûõ ýëåêòðîíîâ, êîìïî-
íåíòû ãîðÿ÷èõ ýëåêòðîíîâ è êîìïîíåíòû ñâåðõãîðÿ÷èõ
ýëåêòðîíîâ. Ïëîòíîñòü ýëåêòðîíîâ îïðåäåëÿåòñÿ íà
îñíîâå íîâîé ñèñòåìû óðàâíåíèé áàëàíñà äëÿ âñåõ ýëåê-
òðîííûõ êîìïîíåíò. Ìîäåëü îïèñûâàåò ïîÿâëåíèå ýëåê-
òðîíîâ â ðåçóëüòàòå èîíèçàöèè íåéòðàëüíûõ àòîìîâ
ýëåêòðîííûì óäàðîì, ýëåêòðîííûå ïîòåðè èç ìàãíèò-
íîé ëîâóøêè èñòî÷íèêà èîíîâ, à òàêæå òðàíñôîðìàöèþ
ýëåêòðîííûõ êîìïîíåíò â ðåçóëüòàòå âûñîêî÷àñòîòíîãî
íàãðåâà. Ïðèâåäåíî ñðàâíåíèå ðåçóëüòàòîâ íîâîé ìîäå-
ëè ñ ýêñïåðèìåíòàëüíûìè äàííûìè, ïîëó÷åííûìè íà
18 ÃÃö ÝÖÐ-èñòî÷íèêå èîíîâ â RIKEN (ßïîíèÿ).

Îäíîêðàòíûå ñå÷åíèÿ èîíèçàöèè ýëåêòðîííûì óäà-
ðîì àòîìîâ H, He, N, O, Ar, Xe, Au, Pb è èõ ïîëîæèòåëü-
íûõ èîíîâ âñåõ âîçìîæíûõ èîíèçèðîâàííûõ ñîñòîÿíèé
ïðèâåäåíû â [2] ïðè ýíåðãèÿõ îò ïîðîãà èîíèçàöèè äî
200 êýÂ. Ñèñòåìà äàííûõ äëÿ ñå÷åíèé èîíèçàöèè ñîçäà-
íà íà îñíîâå ýêñïåðèìåíòàëüíûõ äàííûõ è ðàñ÷åòîâ,
âûïîëíåííûõ ñ ïîìîùüþ êîìïüþòåðíîé ïðîãðàììû
ÀÒÎÌ. Ñîãëàñîâàííûå äàííûå äëÿ ñå÷åíèé èîíèçàöèè
ïîëó÷åíû â ðåçóëüòàòå ôèòèðîâàíèÿ ñ ñåìüþ ïàðàìåòðà-
ìè ìåòîäîì íàèìåíüøèõ êâàäðàòîâ. Òî÷íîñòü ïðåäñòà-
âëåííûõ ðàñ÷åòíûõ äàííûõ íàõîäèòñÿ â ïðåäåëàõ äâó-
êðàòíîé îøèáêè, ÷òî âî ìíîãèõ ñëó÷àÿõ äîñòàòî÷íî äëÿ
ðåøåíèÿ êèíåòè÷åñêèõ çàäà÷ â ïëàçìå. Âêëàä ïðîöåññîâ
èîíèçàöèè â ðåçóëüòàòå âîçáóæäåíèÿ è ðåçîíàíñíîé èî-
íèçàöèè, òàê æå êàê ìíîãîêðàòíàÿ èîíèçàöèÿ àòîìîâ è
èîíîâ, çäåñü íå ðàññìàòðèâàåòñÿ. Ïðîâåäåíî ñðàâíåíèå
ðåçóëüòàòîâ ÷èñëåííûõ ðàñ÷åòîâ ñ õîðîøî èçâåñòíîé
ôîðìóëîé Ëîòñà äëÿ èîíèçàöèè íåéòðàëüíûõ àòîìîâ è
ïîëîæèòåëüíûõ èîíîâ. Ðàáîòà èëëþñòðèðîâàíà ãðàôè-
êàìè è âêëþ÷àåò òàáëèöû ñå÷åíèé èîíèçàöèè ýëåêòðîí-
íûì óäàðîì, ýíåðãèé ñâÿçè è ïàðàìåòðîâ ôèòèðîâàíèÿ.
Ïðåäñòàâëåííûå äàííûå ìîæíî ðàññìàòðèâàòü êàê
ïðåäâàðèòåëüíûé ðåçóëüòàò äëÿ ñå÷åíèé èîíèçàöèè
ýëåêòðîííûì óäàðîì. Îíè ìîãóò áûòü èñïðàâëåíû è
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1. Philippov A. V., Shirkov G. D., Tokareva N. A. JINR Com-
mun. E9-2001-21. Dubna, 2001.

2. Polyshev V. M. et al. JINR Commun. E9-2001-148. Dub-
na, 2001.

A study of the charmed particle production in pp inter-
actions at 70 GeV/c was conducted with the SVD setup at
the IHEP accelerator. The experimental setup and data se-
lection methods are described in [1]. Analysis of the results
obtained with the help of a rapid cycling bubble chamber
and magnetic spectrometer is presented. The observed in the
chamber 109 thousand inelastic interactions with charge
multiplicity nch ≥ 4 correspond to statistics of
4.96 events/µb. A part of events have the information about
charged particles in the magnetic spectrometer. Three
three-prong decays of charged particles near the primary
vertex are found on films and two of them are registered by
the spectrometer. All of them are interpreted as D− decays.
Two neutral decays observed simultaneously in the chamber
and spectrometer were interpreted as D 0 decays. The

estimation of σ( )cc obtained for − < < +1 1xF is equal to

σ µ( ) . ( ) . ( ).
.

cc = ±−
+

16 0 30 7
11

stat. syst. b. A comparison of this

value ofσ( )cc and mean values of | |xF , p⊥ for D mesons

with other experiment results at energies 58–800 GeV was
made (see the figure). The data of this experiment do not
contradict the «beam-dump» experiment results at 70 GeV
and the perturbative QCD predictions.

Amaglobeli N. S. et al. // Yad. Fiz. 2001. V. 64. No. 5.
P. 958–968.

The main activity within the Compact Muon Solenoid
Project, CMS, is concentrated on the study, design, and inte-
gration of the CMS Endcap detectors, where JINR has got a
full responsibility in the framework of Russian and Dubna
Member States (RDMS) of the CMS Collaboration. The
main task is optimization of separate subsystems of the For-
ward Muon Station (Me1/1) in view of mass production.

To perform tests of full-scale prototypes of the cathode
strip chamber (CSC) for the ME1/1, KATOD-1, a 16-chan-



óëó÷øåíû â áóäóùåì ïðè èñïîëüçîâàíèè íîâûõ ýêñïå-
ðèìåíòàëüíûõ äàííûõ èëè áîëåå òî÷íûõ ðàñ÷åòîâ.

1. Philippov A. V., Shirkov G. D., Tokareva N. A. JINR Com-
mun. E9-2001-21. Dubna, 2001.

2. Polyshev V. M. et al. JINR Commun. E9-2001-148. Dub-
na, 2001.

Íà óñêîðèòåëå ÈÔÂÝ ïðîâåäåíû èññëåäîâàíèÿ
îáðàçîâàíèÿ î÷àðîâàííûõ ÷àñòèö ïðè 70 ÃýÂ/ñ ñ ïîìî-
ùüþ óñòàíîâêè «Ñïåêòðîìåòð ñ âåðøèííûì äåòåêòî-
ðîì». Â ðàáîòå [1] îïèñàíà ìåòîäèêà è ïîñòàíîâêà ýêñ-

ïåðèìåíòà, ïðåäñòàâëåí àíàëèç äàííûõ, ïîëó÷åííûõ ñ
èñïîëüçîâàíèåì áûñòðîöèêëèðóþùåé ïóçûðüêîâîé êà-
ìåðû è ìàãíèòíîãî ñïåêòðîìåòðà. Â êàìåðå çàðåãèñòðè-
ðîâàíû 109 òûñ. íåóïðóãèõ âçàèìîäåéñòâèé ñ ìíîæå-
ñòâåííîñòüþ nçàð ≥ 4, ÷òî ñîîòâåòñòâóåò ñòàòèñòèêå
4,96 ñîá./ìêá. ×àñòü ñîáûòèé çàðåãèñòðèðîâàíà â ìàã-
íèòíîì ñïåêòðîìåòðå. Íà ôîòîñíèìêàõ íàéäåíî òðè
òðåõëó÷åâûõ ðàñïàäà âáëèçè ïåðâè÷íîé âåðøèíû, äâà
èç êîòîðûõ çàðåãèñòðèðîâàíû â ñïåêòðîìåòðå. Ýòè ñî-
áûòèÿ èäåíòèôèöèðîâàíû êàê ðàñïàäû D− -ìåçîíîâ.
Äâà íåéòðàëüíûõ ðàñïàäà, çàðåãèñòðèðîâàííûõ îäíî-
âðåìåííî â êàìåðå è ñïåêòðîìåòðå, áûëè èäåíòèôèöè-
ðîâàíû êàê ðàñïàäû D 0 -ìåçîíîâ. Ïîëó÷åíà îöåíêà
ïîëíîãî ñå÷åíèÿ îáðàçîâàíèÿ ïàð cc-÷àñòèö â îáëà-
ñòè ôåéíìàíîâñêîé ïåðåìåííîé − < < +1 1xF :

σ( ) , ( .),
,

cc = −
+

1 6 0 7
1 1

ñòàò ± 0 3, ( .)ñèñò ìêá. Ïðîâåäåíî ñðàâíå-

íèå çíà÷åíèé ñå÷åíèÿ è ñðåäíèõ âåëè÷èí | |xF è p⊥ ñ

ðåçóëüòàòàìè äðóãèõ ýêñïåðèìåíòîâ â îáëàñòè ýíåðãèé
58–800 ÃýÂ (ñì. ðèñóíîê). Äàííûå íàñòîÿùåãî ýêñïåðè-
ìåíòà íå ïðîòèâîðå÷àò îöåíêàì ñå÷åíèÿ, ïîëó÷åííûì â
«beam dump»-ýêñïåðèìåíòå ïðè 70 ÃýÂ, è âåëè÷èíàì,
îæèäàåìûì èç òåîðèè ïåðòóðáàòèâíîé ÊÕÄ.

Àìàãëîáåëè Í. Ñ. è äð. // ßÔ. 2001. Ò. 64. ¹ 5. Ñ. 958–968.
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nel readout ASIC, has been designed [1]. The ASIC channel
consists of two charge-sensitive preamplifiers, a three-stage
shaper with tail cancellation, and an output driver. The
ASIC is instrumented with control of gain, in the range of
–4.2 ÷ +5.0 mV/fC, and output pulse-shape. The equivalent
input noise is equal to 2400 e with a slope of 12 e/pF for de-
tector capacity up to 200 pF. The peaking time is 100 ns for
the chamber signal. The ASIC has been produced by a mi-
crowave Bi-jFET technology.

Radiation hardness of ANOD, an 8-channel amplifi-
er-discriminator ASIC, designed for wire readout of the
CSC, has been studied in [2]. The experiment was per-
formed at the IRRAD2 facility at CERN. Neutrons dominat-
ed the particle spectrum and the radiation field was similar
to the expected one in real experimental conditions at the
LHC. Neutron fluence was Φ

n≥ = ⋅100
126 3 10keV . cm−2 ;

Φ
n≥ = ⋅20

116 10keV cm−2 and total ionization doze (TID)

2.68 krad. Test results demonstrate an insignificant degrada-
tion of the ASIC parameters.

The operation of the cathode readout electronics of
CSC for the muon station ME1/1 in high rate radiation back-
ground environment has been studied in [3]. The investiga-
tion has been performed with different cathode readout elec-
tronics, i.e. 16-channel preamplifier-shaper based on two
ASICs: GASPLEX (CERN) and KATOD-1 (Minsk). The
first one has been tested with 4-layer 0.5 × 0.5 m CSC in
Dubna. One layer was irradiated by X-ray tube
(Eγ = 8 keV), while the others were used for cosmic muon
track reconstruction. The electronics based on the Minsk

Cross sections for charm particle production in proton-nucleon in-
teractions. Curves are theoretical calculations within QCD: contin-
uous — NLO+NLL; dash-dotted — NLO. Two upper curves con-
cern µ = mc, two lower µ = 2mc

Ñå÷åíèÿ îáðàçîâàíèÿ î÷àðîâàííûõ ÷àñòèö â ïðîòîí-íóêëîí-
íûõ âçàèìîäåéñòâèÿõ. Êðèâûå — òåîðåòè÷åñêèå ðàñ÷åòû â
ðàìêàõ ÊÕÄ; ñïëîøíûå ëèíèè — NLO + NLL; øòðèõ-ïóíê-
òèðíûå — NLO; äâå âåðõíèå êðèâûå îòíîñÿòñÿ ê µ = mc, äâå
íèæíèå — ê µ = 2mc



Îñíîâíàÿ äåÿòåëüíîñòü ËÔ× â ðàìêàõ ïðîåêòà CMS
ñîñðåäîòî÷åíà íà èññëåäîâàíèè õàðàêòåðèñòèê è ðàçðà-
áîòêå êîíñòðóêöèè îòäåëüíûõ äåòåêòîðîâ, âõîäÿùèõ â
ñîñòàâ ïåðåäíåé òîðöåâîé ÷àñòè óñòàíîâêè. Îòâåòñòâåí-
íîñòü çà ñîçäàíèå ýòîé ÷àñòè óñòàíîâêè ïîëíîñòüþ íå-
ñåò ÎÈßÈ â ðàìêàõ êîëëàáîðàöèè Ðîññèè è ñòðàí-
ó÷àñòíèö ÎÈßÈ (RDMS). Ãëàâíîé çàäà÷åé ÿâëÿåòñÿ
îïòèìèçàöèÿ îòäåëüíûõ ïîäñèñòåì ñòàíöèè âïåðåä ëå-
òÿùèõ ìþîíîâ ME1/1 ñ òî÷êè çðåíèÿ èõ ìàññîâîãî ïðî-
èçâîäñòâà.

Äëÿ ïðîâåäåíèÿ òåñòîâ ïîëíîìàñøòàáíûõ ïðîòîòè-
ïîâ êàòîäíîé ñòðèïîâîé êàìåðû (ÊÑÊ) äëÿ ñòàíöèè
ME1/1 ðàçðàáîòàíà 16-êàíàëüíàÿ èíòåãðàëüíàÿ ñõåìà
(ÈÑ) «Êàòîä-1» [1]. Êàíàë ðåãèñòðàöèè ÈÑ ñîñòîèò èç
äâóõ çàðÿäî÷óâñòâèòåëüíûõ ïðåäóñèëèòåëåé, ôîðìèðî-
âàòåëÿ òðåòüåãî ïîðÿäêà è âûõîäíîãî áóôåðà. ÈÑ èìååò
ðåãóëèðîâêó óñèëåíèÿ â äèàïàçîíå –4,2 ÷ 5,0 ìÂ/ôÊ è
ðåãóëèðîâêó ôîðìû âûõîäíîãî èìïóëüñà. Ýêâèâàëåíò-
íûé âõîäíîé øóì óñèëèòåëÿ — 2400 å è íàêëîí 12 å/ïÔ
â äèàïàçîíå åìêîñòåé äåòåêòîðà äî 200 ïÔ. Âðåìÿ ôîð-
ìèðîâàíèÿ âûõîäíîãî èìïóëüñà ÈÑ äëÿ ñèãíàëà îò äå-
òåêòîðà 100 íñ. ÈÑ èçãîòîâëåíà ïî òåõíîëîãèè Bi-jFET.

Â ðàáîòå [2] òàêæå èññëåäîâàíà ðàäèàöèîííàÿ ñòîé-
êîñòü ÈÑ «Àíîä» — âîñüìèêàíàëüíîãî óñèëèòåëÿ-äèñ-
êðèìèíàòîðà, ïðåäíàçíà÷åííîãî äëÿ ðåãèñòðàöèè èí-

ôîðìàöèè ñ ïðîâîëî÷åê ÊÑÊ [2]. Ýêñïåðèìåíò ïðîâåäåí
íà óñòàíîâêå IRRAD2 â ÖÅÐÍ. Â ñïåêòðå ÷àñòèö ïðåîá-
ëàäàëè íåéòðîíû, è ðàäèàöèîííîå ïîëå îáëó÷åíèÿ ñîîò-
âåòñòâîâàëî îæèäàåìîìó â óñëîâèÿõ ðåàëüíîãî ýêñïå-
ðèìåíòà íà LHC. Ôëþåíñ íåéòðîíîâ ñîñòàâèë
Φ

n≥ = ⋅100
126 3 10êýÂ , ñì−2 , Φ

n≥ = ⋅20
116 10êýÂ ñì−2 , à

ïîëíàÿ äîçà èîíèçàöèîííîãî îáëó÷åíèÿ — 2,68 êðàä.
Èññëåäîâàíèÿ ïîêàçàëè íåçíà÷èòåëüíóþ äåãðàäàöèþ
ïàðàìåòðîâ ÈÑ.

Âëèÿíèå ôîíîâûõ çàãðóçîê íà ðàáîòó êàòîäíîé
ýëåêòðîíèêè ñ÷èòûâàíèÿ äëÿ ÊÑÊ ñ ñåãìåíòèðîâàííûì
êàòîäîì èçó÷åíî â ðàáîòå [3]. Èññëåäîâàíèÿ ïðîâåäåíû
äëÿ äâóõ òèïîâ ýëåêòðîíèêè — 16-êàíàëüíûõ ïðåä-
óñèëèòåëåé-ôîðìèðîâàòåëåé íà îñíîâå ìèêðîñõåì
GASPLEX (ÖÅÐÍ) è «Êàòîä-1» (Ìèíñê). Ïåðâûé òèï
ýëåêòðîíèêè èññëåäîâàí â Äóáíå ñ 4-ñëîéíîé ÊÑÊ ðàç-
ìåðîì 0,5 × 0,5 ì. Îäèí èç ñëîåâ îáëó÷àëñÿ ðåíòãåíîâ-
ñêîé òðóáêîé (Eγ = 8 êýÂ), à îñòàëüíûå èñïîëüçîâàëèñü
äëÿ ðåêîíñòðóêöèè òðåêà êîñìè÷åñêèõ ìþîíîâ. Ýëåê-
òðîíèêà íà îñíîâå ìèíñêîé ìèêðîñõåìû èññëåäîâàíà ñ
ïðîòîòèïîì ÊÑÊ â ïèîííîì ïó÷êå â ÖÅÐÍ. Äëÿ îáîèõ
òèïîâ ýëåêòðîíèêè ïðåäñòàâëåí âêëàä ôîíà â ðåãèñòðè-
ðóåìûå ñîáûòèÿ â çàâèñèìîñòè îò èíòåíñèâíîñòè ôîíà.
Ýêñïåðèìåíòàëüíûå ðåçóëüòàòû ïîäòâåðæäàþò, ÷òî
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Ëàáîðàòîðèÿ ôèçèêè ÷àñòèö. Ïåðâîå êîëüöî â ðåæèìå ìàññîâîãî ïðîèçâîäñòâà âíóòðåííåãî äåòåêòîðà óñòàíîâêè ATLAS

Laboratory of Particle Physics. The first ring in the mass production line of the inner detector for the ATLAS facility



ïðîòîòèï êàìåðû ñ êàòîäíîé ýëåêòðîíèêîé íà îñíîâå
ìèêðîñõåìû «Êàòîä-1» óäîâëåòâîðÿåò òðåáîâàíèÿì ýêñ-
ïåðèìåíòà ïî çàãðóçî÷íîé ñïîñîáíîñòè.

Â ðàáîòå [4] èçó÷åíà âîçìîæíîñòü ñèíõðîíèçàöèè
èíôîðìàöèè, ñ÷èòûâàåìîé ÊÑÊ ìþîííîé ñòàíöèè
ME1/1, ñ âðåìåííûì èíòåðâàëîì âçàèìîäåéñòâèÿ ïó÷-
êîâ êîëëàéäåðà. Ýêñïåðèìåíòàëüíûå ðåçóëüòàòû ïîëó-
÷åíû ïðè èññëåäîâàíèè ïàðàìåòðîâ ïîëíîìàñøòàáíîãî
ïðîòîòèïà ñòàíöèè ME1/1 â ïó÷êå ìþîíîâ ñ ýíåðãèåé
225 ÃýÂ â ÖÅÐÍ. Àíàëèç ýêñïåðèìåíòàëüíûõ äàííûõ
ïîêàçûâàåò, ÷òî áûñòðûå ñèãíàëû, ïðèõîäÿùèå ñ àíîä-
íûõ ïëîñêîñòåé, îáåñïå÷èâàþò îäíîçíà÷íîå îïðåäåëå-
íèå âðåìåííîãî èíòåðâàëà âçàèìîäåéñòâèÿ ïó÷êîâ êîë-
ëàéäåðà: ïåðâûé è âòîðîé ñèãíàëû ìîãóò áûòü èñïîëü-
çîâàíû äëÿ óêàçàíèÿ ìîìåíòà âçàèìîäåéñòâèÿ, à
ìàæîðèòàðíîå ñîâïàäåíèå ñèãíàëîâ ñ øåñòè ïëîñêîñòåé
îïðåäåëÿåò ïðèíàäëåæíîñòü ñîáûòèÿ ê òðåêó çàðÿæåí-
íîé ÷àñòèöû. Âðåìÿ, íåîáõîäèìîå äëÿ èäåíòèôèêàöèè
òðåêà, ìîæåò áûòü ìåíüøå, ÷åì äâà èíòåðâàëà âçàèìî-
äåéñòâèÿ ïó÷êîâ êîëëàéäåðà (50 íñ).

Â ðàáîòå [5] ïðåäëîæåí ìåòîä îïðåäåëåíèÿ íåñìå-
ùåííûõ îöåíîê ïàðàìåòðîâ ëîêàëüíûõ ñèñòåì êîîðäè-
íàò ðåãèñòðèðóþùèõ ñëîåâ ñòàíöèè ME1/1 ñ èñïîëüçî-
âàíèåì ìþîííûõ òðåêîâ. Òåîðåòè÷åñêè ïîêàçàíî, ÷òî
äëÿ âîññòàíîâëåíèÿ âñåõ ïàðàìåòðîâ íåîáõîäèìî çíàòü

êàê ìèíèìóì ïîëîæåíèå äâóõ ïîëþñîâ è äâóõ óãëîâ ïî-
âîðîòà ëîêàëüíûõ ñèñòåì êîîðäèíàò âäîëü îñè Z. Ñ ó÷å-
òîì òîãî, ÷òî òî÷êè ñâÿçè ñ îáùåé ñèñòåìîé êîîðäèíàò
ëåæàò â îäíîé ïëîñêîñòè, êðàéíå âàæíûì ÿâëÿåòñÿ ýòàï
ñáîðêè äåòåêòîðîâ, íà êîòîðîì íåîáõîäèìî äîáèòüñÿ,
÷òîáû êàê ìèíèìóì äâà ñëîÿ áûëè îðèåíòèðîâàíû äðóã
îòíîñèòåëüíî äðóãà ñ âûñîêîé òî÷íîñòüþ (≤ 50 ìêì).
Äëÿ îïðåäåëåíèÿ ëîêàëüíûõ ñèñòåì êîîðäèíàò îòäåëü-
íîãî äåòåêòîðà (ïðè ñâåòèìîñòè 1033 cì− ⋅2 ñ−1) íåîáõî-
äèìî äâà äíÿ ðàáîòû óñòàíîâêè CMS, à äëÿ ñâÿçè äåòåê-
òîðîâ ìåæäó ñîáîé — 25 äíåé. Ýôôåêòèâíîñòü ìåòîäîâ
ïîäòâåðæäåíà îáðàáîòêîé ðåçóëüòàòîâ ìîäåëèðîâàíèÿ
ðåãèñòðàöèè ìþîíîâ ñòàíöèåé ME1/1.

1. Ãîëóòâèí È. À. è äð. Ñîîáùåíèå ÎÈßÈ Ð13-2001-151.
Äóáíà, 2001.

2. Ãîëóòâèí È. À. è äð. Ñîîáùåíèå ÎÈßÈ Ð13-2001-152.
Äóáíà, 2001.

3. Golutvin I. A. et al. // Particles and Nuclei, Letters. 2001.
No. 4 [107]. P. 45.

4. Ãîëóòâèí È. À. è äð. // Ïèñüìà â Ý×Àß. 2001. ¹ 4[107].
Ñ. 54.

5. Ìîâ÷àí Ñ. À. è äð. Ñîîáùåíèå ÎÈßÈ Ð10-2001-50.
Äóáíà, 2001.
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ASIC has been tested with a prototype of the ME1/1 CSC in
a pion beam at CERN. For the electronics a background con-
tribution to registered events, as a function of background
rate, is presented. Experimental results confirm that the pro-
totype of the ME1/1 CSC, instrumented with the KATOD-1
readout electronics, meets CMS requirements on the rate ca-
pability.

The investigation synchronization of the readout infor-
mation from CSC of the ME1/1 with bunch crossing has
been performed. The experimental results were taken during
a test of the P2 large-size prototype of the ME1/1 CSC with
225 GeV muons at the H2 CERN beam. The analysis of the
experimental data [4] shows that the fast signals coming
from anode planes provide an unambiguous definition of the
bunch crossing: first and second signals can be used for the
bunch crossing identification, and majority coincidence of
signals from six layers determines a track of the charged
particle. The time necessary for track identification can be
shorter than two bunches crossing (50 ns).

A method for definition of unbiased estimates of para-
meters for layer local coordinate systems is proposed for the
ME1/1 station by using muon tracks [5]. It was shown theo-

retically that for reconstruction of the parameters it is neces-
sary, as a minimum, to know the position of two poles and
two rotation angles of local coordinate systems along the
axis Z. Considering that the reference points are laid in the
plane, it is very important to orient at least two layers one to
another with high precision (≤ 50 µm). Two days of CMS
work at a luminosity of 1033 cm− ⋅2 s−1 are necessary for
calculation of parameters of layer local coordinate systems
of single ME/1 chamber and 25 days are necessary for
chambers alignment. The method has been tested by
Monte-Carlo.

1. Golutvin I. A. et al. JINR Commun. P13-2001-151. Dub-
na, 2001.

2. Golutvin I. A. et al. JINR Commun. P13-2001-152. Dub-
na, 2001.

3. Golutvin I. A. et al. // Particles and Nuclei, Letters. 2001.
No. 4 [107]. P. 45.

4. Golutvin I. A. et al. // Particles and Nuclei, Letters. 2001.
No. 4 [107]-2001. P. 54.

5. Movtchan S. A. et al. JINR Commun. P10-2001-50, Dub-
na, 2001.



Ëàáîðàòîðèÿ èíôîðìàöèîííûõ òåõíîëîãèé

Â ËÈÒ, â íàó÷íîì îòäåëå âû÷èñëèòåëüíîé ôèçèêè
ðàçðàáîòàí ìåòîä ÷èñëåííîãî àíàëèçà çàäà÷è Ñòåôàíà äëÿ
îáðàçöà ìåòàëëà, íàõîäÿùåãîñÿ ïîä âîçäåéñòâèåì ñèëüíî-
òî÷íîãî èìïóëüñíîãî ïó÷êà èîíîâ. Â ïðåäïîëîæåíèè òåð-
ìîèçîëÿöèè áîêîâûõ ïîâåðõíîñòåé îáðàçöà èññëåäîâàíà
äèíàìèêà ïåðåìåùåíèÿ ìåæôàçîâîé ãðàíèöûζ ζ= ( )t , ðàç-
äåëÿþùåé ðàñïëàâëåííóþ è òâåðäóþ ÷àñòè îáðàçöà. Â çà-
âèñèìîñòè îò èíòåíñèâíîñòè ïó÷êà è ïðîäîëæèòåëüíîñòè
äåéñòâèÿ èñòî÷íèêà îáðàçåö ìîæåò ïîëíîñòüþ ðàñïëà-
âèòüñÿ ëèáî ïîñëå ïëàâëåíèÿ íà÷íåòñÿ îáðàòíûé ïðî-
öåññ — êðèñòàëëèçàöèÿ. Óñòàíîâëåíî, ÷òî ôîðìà èñòî÷-
íèêà âëèÿåò íà ôîðìó ìåæôàçîâîé ãðàíèöû ζ ζ= ( )t . Òà-
êèì îáðàçîì, ïóòåì âûáîðà õàðàêòåðèñòèê èñòî÷íèêà
ìîæíî óïðàâëÿòü ýâîëþöèåé ìåæôàçîâîé ãðàíèöû ζ( )t .

Àìèðõàíîâ È. Â. è äð. Ïðåïðèíò ÎÈßÈ P11-2001-164. Äóá-
íà, 2001.

Ñ ïîìîùüþ íåéðîííîé ñåòè ïðåäëîæåí íîâûé ïîä-
õîä ê ðàñïîçíàâàíèþ îñîáåííîñòåé ýëåêòðîêàðäèîãðàì-
ìû (ÝÊÃ). Ìåòîä îñíîâàí íà àïïðîêñèìàöèè äàííûõ ÝÊÃ
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A method of numerical analysis of Stefan’s problem
for a metal sample exposed to a high-current pulse ion
beam has been developed in the Computational Physics
Division, LIT. In supposition that the lateral areas of the
sample are thermo-isolated, we investigate the dynamics
of moving the interphase ζ ζ= ( )t separating the melted
and firm parts of the sample. Depending on the beam in-
tensity and action duration of the source, the sample can
melt completely, otherwise upon melting an inverse
process of crystallization starts. It has been found that the
form of the source influences the form of the interphase
ζ ζ= ( )t . Therefore, choosing the characteristics of the
source, one can control the evolution of the interphase
ζ( )t .

Amirkhanov I. V. et al. JINR Preprint P11-2001-164. Dub-
na, 2001.

A new approach to the detection of slight changes in
the form of the ECG signal is proposed. It is based on the
approximation of raw ECG data inside each RR-interval
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Â Ëàáîðàòîðèè èíôîðìàöèîííûõ

òåõíîëîãèé ñîñòîÿëîñü

÷åñòâîâàíèå èçâåñòíîãî

ó÷åíîãî-ìàòåìàòèêà ïðîôåññîðà

Åâãåíèÿ Ïåòðîâè÷à Æèäêîâà,

êîòîðîìó èñïîëíèëîñü 75 ëåò.

The 75th anniversary

of a famous mathematician

Professor Evgeny P. Zhidkov

was celebrated at the Laboratory

of Information Technologies.



âíóòðè êàæäîãî RR-èíòåðâàëà ñ ïîìîùüþ ïîëèíîìèàëü-
íîãî ðàçëîæåíèÿ ñïåöèàëüíîãî âèäà è ïîñëåäóþùåé êëàñ-
ñèôèêàöèè âûáîðîê, ïðåäñòàâëÿåìûõ êîýôôèöèåíòàìè
ýòîãî ðàçëîæåíèÿ, ñ èñïîëüçîâàíèåì ïðÿìîòî÷íîé íåé-
ðîííîé ñåòè. Èñïîëüçóåìîå ïðåîáðàçîâàíèå îáåñïå÷èâàåò
çíà÷èòåëüíî áîëåå ïðîñòóþ ñòðóêòóðó äàííûõ, óñòîé÷è-
âîñòü ê øóìó è äðóãèì ñëó÷àéíûì ôàêòîðàì. Äîïîëíè-
òåëüíûì ðåçóëüòàòîì ïðèìåíåíèÿ ìåòîäà ÿâëÿåòñÿ ñæàòèå
îáúåìà äàííûõ ÝÊÃ â ïÿòü ðàç.

Babloyantz A., Ivanov V. V., Zrelov P. V. // Particles and Nuclei,
Letters. 2001. No. 2[105]. P. 41.

Ñîòðóäíèêàìè ËÈÒ ïðîâåäåí ðàñ÷åò ýôôåêòèâíûõ
ýëåêòðîí-ôîíîííûõ âðåìåí ðåëàêñàöèè â âûñîêîòåìïåðà-
òóðíîì ñâåðõïðîâîäíèêå íà îñíîâå èçìåðåííûõ ðàäèóñîâ
òðåêîâ. Â ìîäåëè òåïëîâîãî ïèêà ðàññìàòðèâàëèñü ïðî-
öåññû ðåëàêñàöèè ýíåðãèè, âûäåëèâøåéñÿ ïðè ïðîõîæäå-
íèè áûñòðûõ èîíîâ â ìîíîêðèñòàëëå âûñîêîòåìïåðàòóð-
íîãî ñâåðõïðîâîäíèêà YBa 2 Cu 3 O 7 8− . Äëÿ êàæäîé ïàðû
èçìåðåííûõ âåëè÷èí (ðàäèóñîâ òðåêîâ è ñîîòâåòñòâóþ-
ùèõ òîðìîçíûõ ñïîñîáíîñòåé dE dx/ èîíîâ) îïðåäåëÿëîñü
â êà÷åñòâå ïîäãîíî÷íîãî ïàðàìåòðà ýôôåêòèâíîå âðåìÿ τ
ýëåêòðîí-àòîìíîé ýíåðãåòè÷åñêîé ðåëàêñàöèè. Íàéäåíà
çàâèñèìîñòü ýòîé âåëè÷èíû îò dE dx/ â èíòåðâàëå
20 ÷ 40 êýÂ/íì. Ðåçóëüòàòû ïîäãîíêè ñðàâíèâàþòñÿ ñ ýêñ-
ïåðèìåíòàëüíûìè äàííûìè, ïîëó÷åííûìè ïðè ïîìîùè
êîðîòêèõ ëàçåðíûõ èìïóëüñîâ íà òàêîì æå ìàòåðèàëå, è ñ
òåîðèåé Àëëåíà, ïðåäñêàçûâàþùåé ïðèáëèçèòåëüíî ëè-
íåéíûé ðîñò âåëè÷èíû τ â çàâèñèìîñòè îò òåìïåðàòóðû
ýëåêòðîíîâ.

Goncharov I. N., Kostenko B. F., Philinova V. P. JINR Preprint
E14-2001-109. Dubna, 2001; submitted to «Phys. Lett. A».
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by the expansion in polynomials of special type and on the
classification of samples represented by sets of expansion
coefficients using a layered feed-forward neural network.
The applied transformation provides a significantly sim-
pler data structure, stability to noise and to other acciden-
tal factors. A by-product of the method is the compression
of ECG data with a factor of 5.

Babloyantz A., Ivanov V. V., Zrelov P. V. // Particles and Nu-
clei, Letters. 2001. No. 2[105]. P. 41.

Effective electron-photon times of relaxation in a
high-temperature super-conductor have been calculated
by LIT researchers on the basis of the measured track
radii. Energy relaxation processes after fast heavy ions
passage through YBa 2 Cu 3 O 7 8− single crystal have been
considered. Effective times τ of electron-atom energy re-
laxation have been determined as fitting parameters for
each pair of the measured track radius and the value of
dE dx/ . The quantity has been chosen over the interval of
20 ÷ 40 keV/nm. The calculated results are compared with
short pulse laser experiments and with Allen’s theory that
predicts almost a linear dependence of τ upon electron
temperature.

Goncharov I. N., Kostenko B. F., Philinova V. P. JINR
Preprint E14-2001-109. Dubna, 2001; submitted to «Phys.
Lett. A».
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Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé. 19 ñåíòÿáðÿ ñîñòîÿëîñü

òîðæåñòâåííîå îòêðûòèå
ñêóëüïòóðíîãî ïîðòðåòà

÷ëåíà-êîððåñïîíäåíòà ÐÀÍ Ìèõàèëà
Ãðèãîðüåâè÷à Ìåùåðÿêîâà.

Ïàìÿòíèê, âûïîëíåííûé íàðîäíûì
õóäîæíèêîì Àðìåíèè Ì. Ñàãàòåëÿíîì,

óñòàíîâëåí â õîëëå ëàáîðàòîðèè

Laboratory of Information Technologies,
19 September.

The inauguration of a sculptural portrait to
Mikhail G. Meshcheryakov in the hall of

the Laboratory. The portrait was created by
People’s Artist of Armenia M. Sagatelian



Ìåòîä âåéâëåò-àíàëèçà ïðèìåíåí äëÿ èññëåäîâàíèÿ
óãëîâûõ ðàñïðåäåëåíèé âòîðè÷íûõ ÷àñòèö, ðîæäàþùèõñÿ
âî âçàèìîäåéñòâèÿõ ÿäåð ñåðû è êèñëîðîäà ñ ÿäðàìè ôî-
òîýìóëüñèè ïðè ýíåðãèÿõ 200 è 60 ÃýÂ/íóêëîí. Ñ ïîìî-
ùüþ âåéâëåò-àíàëèçà îáíàðóæåíî, ÷òî ðàñïðåäåëåíèå ÷à-
ñòèö âî âñåõ ñîáûòèÿõ ïî ïñåâäîáûñòðîòàì èìååò òðè
ïîäñòðóêòóðû. Ðàñïðåäåëåíèÿ â îòäåëüíûõ ñîáûòèÿõ â
40 % ñëó÷àåâ ìîãóò èìåòü áîëåå îäíîé ïîäñòðóêòóðû.
Ïîäñòðóêòóðû àññîöèèðóþòñÿ ñ ðîæäåíèåì ÷àñòèö â
îáëàñòè ôðàãìåíòàöèè ÿäðà-ìèøåíè, â öåíòðàëüíîé
îáëàñòè è â îáëàñòè ôðàãìåíòàöèè ÿäðà-ñíàðÿäà. Âåé-
âëåò-àíàëèç ïîçâîëÿåò âûäåëÿòü ñîáûòèÿ ñ ðàçëè÷íîé
ïîäñòðóêòóðîé.

Óæèíñêèé Â. Â. è äð. Ñîîáùåíèå ÎÈßÈ Ð1-2001-119. Äóá-
íà, 2001.

Ïðîäîëæàþòñÿ èññëåäîâàíèÿ â îáëàñòè ýêçîòè÷åñêèõ
ñîñòîÿíèé àäðîííûõ ñòðóêòóð. Îáñóæäàþòñÿ ýêñïåðè-
ìåíòàëüíûå íàáëþäåíèÿ ýêçîòè÷åñêèõ ñîñòîÿíèé
Ê(1630), N(3520), Σ(3170). Ýòè ïðåäïîëàãàåìûå ýêçîòè÷å-
ñêèå ñîñòîÿíèÿ îáðàçóþòñÿ â ïðîöåññàõ ñ áîëüøèìè ÷å-
òûðåõìåðíûìè ïåðåäàííûìè èìïóëüñàìè. Îñîáåííîñòü
ðàñïàäà óêàçûâàåò íà ïðîñòðàíñòâåííóþ êëàñòåðèçàöèþ
áåñöâåòíûõ ïðîäóêòîâ ðàñïàäà Ê(1630) è N(3520), èõ
óãëîâîå ðàçäåëåíèå íà äâå ÷àñòè.

Karnaukhov V. M., Moroz V. M., Coca C. JINR Commun.
E1-2001-185. Dubna, 2001.
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The method of wavelet analysis has been applied to
the research on angular distributions of secondary parti-
cles produced in the interactions of sulphur and oxygen
nuclei with photo-emulsion nuclei at energies of 200 and
60 GeV/nucleon. With the help of the wavelet analysis it
is observed that the pseudorapidity distributions of the
particles summed on all the events have three substruc-
tures. The distributions in separate events have more than
one substructures in 40 % of the cases. The substructures
are associated with the particle production in the target
nuclei fragmentation region, in the central region, and in
the projectile nuclei fragmentation region. The wavelet
analysis allows one to separate events with different sub-
structures.

Uzhinskii V. V. et al. JINR Commun. P1-2001-119. Dubna,
2001.

Research on exotic states of hadron structures has
been in progress. Experimental observations of the anom-
alous-narrow resonant hadronic structures K(1630),
N(3520), Σ(3170) are discussed. These supposed exotic
states are produced in the processes with large 4-momen-
tum transfers. The special feature of the decay points to a
space clusterization of colourless decay products of
K(1630) and N(3520), their angular separation into two
parts.

Karnaukhov V. M., Moroz V. M., Coca C. JINR Commun.
E1-2001-185. Dubna, 2001.
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Ë. Ñ. Çîëèí

Ñïèíîâûå ýôôåêòû ïðè ôðàãìåíòàöèè
ïîëÿðèçîâàííûõ äåéòðîíîâ
â êóìóëÿòèâíûå àäðîíû

Ðåçóëüòàòû ñîâìåñòíîãî ýêñïåðèìåíòà ÎÈßÈ è Óíèâåðñèòåòà ã. Íàãîÿ

Â ïðîãðàììå èññëåäîâàíèé ïî ðåëÿòèâèñòñêîé
ÿäåðíîé ôèçèêå Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ÎÈßÈ
èññëåäîâàíèå ñòðóêòóðû äåéòðîíà ñ ïðèâëå÷åíèåì ñïè-
íîâûõ ñòåïåíåé ñâîáîäû ïðèçíàíî ïðèîðèòåòíûì íà-
ïðàâëåíèåì áëàãîäàðÿ íàëè÷èþ ïîëÿðèçîâàííûõ ïó÷-
êîâ äåéòðîíîâ ñ ðåêîðäíîé íà ñåãîäíÿ ýíåðãèåé (9 ÃýÂ),
ïîçâîëÿþùåé èññëåäîâàòü ñòðóêòóðó äåéòðîíà äî ðàñ-
ñòîÿíèé, ýêâèâàëåíòíûõ âíóòðåííèì èìïóëüñàì äî
1 ÃýÂ/ñ.

Â ïðîåêòå «Èññëåäîâàíèå ñïèíîâûõ ýôôåêòîâ â ðå-
àêöèÿõ ñ ðåëÿòèâèñòñêèìè ÿäðàìè» îäíî èç íàïðàâëå-
íèé îðèåíòèðîâàíî íà èçó÷åíèå òåíçîðíîé àíàëèçèðóþ-
ùåé ñïîñîáíîñòè ðåàêöèé ðîæäåíèÿ ïèîíîâ è êàîíîâ íà
ïó÷êå ïîëÿðèçîâàííûõ äåéòðîíîâ óñêîðèòåëüíîãî êîì-

ïëåêñà ËÂÝ. Ìåçîíû, ïðîäóêòû ôðàãìåíòàöèè äåéòðî-
íîâ, ðåãèñòðèðóþòñÿ â ïîäïîðîãîâîì ðåæèìå, êîãäà îíè
ìîãóò áûòü ðîæäåíû òîëüêî íà ñèëüíî êîððåëèðîâàííîé
íóêëîííîé ïàðå (îáëàñòü êóìóëÿòèâíîãî ðîæäåíèÿ). Èñ-
ñëåäîâàíèÿ â ýòîé îáëàñòè ïîçâîëÿþò ïîëó÷èòü èíôîð-
ìàöèþ î ñïèíîâîé ñòðóêòóðå êîðà äåéòðîíà.

Â ýêñïåðèìåíòàõ, âûïîëíåííûõ â 1997–2000 ãã.,
èçó÷åíà çàâèñèìîñòü òåíçîðíîé àíàëèçèðóþùåé ñïî-
ñîáíîñòè T20 â ðåàêöèè ôðàãìåíòàöèè òåíçîðíî-ïîëÿ-
ðèçîâàííûõ äåéòðîíîâ ñ èìïóëüñîì äî 9,0 ÃýÂ/ñ â ïèî-
íû â êóìóëÿòèâíîé îáëàñòè ïðè çíà÷åíèÿõ êóìóëÿòèâ-
íîé ïåðåìåííîé îò xc = 0,9 äî 1,7 (ïðè âûñîêèõ
èìïóëüñàõ ôðàãìåíòèðóþùåãî ÿäðà êóìóëÿòèâíàÿ ïå-
ðåìåííàÿ xc áëèçêà ê ñêåéëèíãîâîé ïåðåìåííîé Áüåðêå-
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L. S. Zolin

Spin Effects at Fragmentation of Polarized
Deuterons into Cumulative Hadrons

Results of a joint JINR–University of Nagoya experiment

Investigation of the deuteron structure with attraction
of spin degrees of freedom is considered as of high priority
in the research programme of the Laboratory of High Ener-
gies in the field of relativistic nuclear physics due to the
presence of the highest energy polarized deuteron beam
available at present (9 GeV). This allows the study of the
deuteron structure up to distances which are equivalent to
internal momenta up to 1 GeV/c.

In the project «Study of Spin Effects in Reactions with
Relativistic Nuclei» one of the research directions is orient-
ed towards the study of the tensor analyzing power of the
pion and kaon production at polarized deuteron beam of the

LHE accelerator complex. Mesons, as deuteron fragments,
are selected in the subthreshold regime when they can be
produced on a strong-correlated nucleon pair only (the cu-
mulative production region). Measurements in this region
permit one to extract information on the deuteron core struc-
ture.

In the experiments performed in 1997–2000 the tensor
analyzing power T20 at fragmentation of tensor polarized
deuteron into pion was studied in the range of the cumula-
tive variable xc from 0.9 to 1.7 (at a high momentum of the
fragmenting deuteron, xc is close to the Bjorken scaling
variable x, they are coinciding in the limit of Pd → ∞). A ten-
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íà x, ïðè Pd → ∞ îíè ñîâïàäàþò).Òåíçîðíàÿ àíàëèçèðó-
þùàÿ ñïîñîáíîñòü õàðàêòåðèçóåò ðàçíîñòü ñå÷åíèé
ôðàãìåíòàöèè ïðè ðàçëè÷íîé âûñòðîåííîñòè ñïèíîâ
äåéòðîíà îòíîñèòåëüíî íàïðàâëåíèÿ èìïóëüñà. Ñîãëàñ-
íî ïðåäñêàçàíèÿì, îñíîâàííûì íà íóêëîííîé ìîäåëè
äåéòðîíà ñ èñïîëüçîâàíèåì âîëíîâîé ôóíêöèè äåéòðî-
íà, ïîñòðîåííîé íà ðåàëèñòè÷åñêèõ NN-ïîòåíöèàëàõ,
çàâèñèìîñòü òåíçîðíîé àíàëèçèðóþùåé ñïîñîáíîñòè îò
èìïóëüñà ïèîíîâ â êóìóëÿòèâíîé îáëàñòè äîëæíà íî-
ñèòü îñöèëëèðóþùèé õàðàêòåð, ïîäîáíûé íàáëþäàåìî-
ìó ïðè ôðàãìåíòàöèè äåéòðîíîâ ñ èñïóñêàíèåì ïðîòî-
íà ïîä óãëîì 0° [1].

Âûïîëíåííûå èçìåðåíèÿ àíàëèçèðóþùåé ñïîñîá-
íîñòè A yy ðåàêöèè d A H X+ → ° +( ) ( )π 0 ïðèâåëè ê íå-
îæèäàííîìó ðåçóëüòàòó (ðèñ. 1) [2]: A yy îêàçàëàñü è ïî
âåëè÷èíå, è ïî çíàêó îòëè÷íîé îò îæèäàåìîãî ïðè ïðåä-
ïîëîæåíèè, ÷òî äîìèíèðóþùèé âêëàä â ðîæäåíèå êóìó-
ëÿòèâíûõ ìåçîíîâ âíîñèò «ïðÿìîé» ìåõàíèçì, ò. å. ìå-
çîíû ðîæäàþòñÿ â ðåçóëüòàòå âçàèìîäåéñòâèÿ âûñîêî-
èìïóëüñíîãî íóêëîíà â äåéòðîíå ñ íóêëîíîì ìèøåíè
( )NN NN→ π . Èçìåðåíèÿ ïðè íåíóëåâûõ óãëàõ ýìèññèè
ïèîíîâ (135 è 180 ìðàä) ïðèíåñëè íîâûé íåîæèäàííûé
ðåçóëüòàò: ñ ðîñòîì ïîïåðå÷íîãî èìïóëüñà ïèîíîâ A yy
âîçðàñòàåò ïî àáñîëþòíîé âåëè÷èíå, äîñòèãàÿ çíà÷åíèÿ
–0,4 ïðè èìïóëüñå ïèîíîâ 4,5 ÃýÂ/ñ. Òàêîå ïîâåäåíèå

ïðîòèâîïîëîæíî íàáëþäàåìîìó ïðè èñïóñêàíèè íó-
êëîííûõ ôðàãìåíòîâ dA p X→ ( )θ , ãäå A yy óìåíüøàåò-
ñÿ ñ ðîñòîì θ.

Íåîðäèíàðíûå ðåçóëüòàòû çàñòàâëÿþò èñêàòü àëü-
òåðíàòèâíîå îáúÿñíåíèå ìåõàíèçìà êóìóëÿòèâíîãî ðî-
æäåíèÿ àäðîíîâ ñ ïðèâëå÷åíèåì íåíóêëîííûõ ñòåïåíåé
ñâîáîäû â äåéòðîíå.

Â ñîîòâåòñòâèè ñ ìåçîíîîáìåííîé ìîäåëüþ, èíòåð-
ïðåòèðóþùåé NN-âçàèìîäåéñòâèÿ êàê ðåçóëüòàò îáìåíà
ìåçîíàìè, ïðè ìåæíóêëîííûõ ðàcñòîÿíèÿõ r ≥ 1 ôì äî-
ìèíèðóþò îäíî- è äâóõïèîííûå îáìåíû. Â îáëàñòè êîðà
ÿäåðíûõ ñèë (r ≤ 1 ôì) ñóùåñòâåííà ðîëü ìóëüòèïèîí-
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sor analyzing power is defined by the difference of fragmen-
tation cross sections at different deuteron spin alignments.
According to predictions based on the nucleon deuteron
model with the use of the deuteron wave function (DWF)
constructed with realistic NN potentials, the dependence of
the tensor analyzing power on the pion momentum should
demonstrate an oscillating behaviour similar to the observed
one at deuteron break-up with forward proton emission [1].

Performed measurements of the analyzing power A yy
of the reaction d A H X+ → ° +( ) ( )π 0 brought about an un-
expected result (Fig. 1) [2]: A yy , both its value and its sign,
turned out to be in contradiction with predictions based on
the assumption of dominating contribution of the direct
mechanism at cumulative pion production through interac-
tion of high-momentum nucleon in the deuteron with a tar-
get nucleon ( )NN NN→ π .

The measurements at non-zero pion emission angles
(135 and 180 mrad) gave an unexpected result again: with a
rise of transverse pion momentum, A yy increases in magni-
tude, reaching –0.4 at a pion momentum of 4.5 GeV/c [2].
This behaviour is opposite to the one observed at the emis-

sion of nucleon fragments, dA p X→ ( )θ , when A yy de-
creases with a rise of θ.

These not ordinary results force one to search an alter-
native explanation of the cumulative meson production
mechanism, taking into account non-nucleonic degrees of
freedom in the deuteron.

In accordance with meson-exchange models for nucle-
on-nucleon interactions, at internucleonic distances r ≥ 1fm
one- and two-meson exchanges dominate. In the core region
(r ≤ 1fm) many different processes play a role, such as multi-
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Fig. 1. A yy versus the cumulative variable xc. The scales of pion
momenta, qπ , and of minimum internal momenta of nucleon in the
deuteron for the direct pion production mechanism, kmin , are
drawn for θ = °0

Ðèñ. 1. A yy â çàâèñèìîñòè îò êóìóëÿòèâíîé ïåðåìåííîé xc.
Äëÿ θ = °0 ïîêàçàíà øêàëà äëÿ èìïóëüñîâ ïèîíîâ, qπ , è ìèíè-
ìàëüíûõ âíóòðåííèõ èìïóëüñîâ íóêëîíîâ â äåéòðîíå, kmin ,
äëÿ «ïðÿìîãî» ìåõàíèçìà ðîæäåíèÿ ïèîíîâ



íûõ îáìåíîâ, òÿæåëûõ ìåçîíîâ è ñîáñòâåííî êâàðê-
ãëþîííûõ îáìåíîâ.

Ó÷åò ìåçîííûõ îáìåííûõ òîêîâ ïîçâîëÿåò çíà÷è-
òåëüíî óëó÷øèòü ñîãëàñèå ñ ýêñïåðèìåíòîì â îáëàñòè
êîðà ÿäåðíûõ ñèë, ÷òî ïðîäåìîíñòðèðîâàíî ñîïîñòàâëå-
íèåì äàííûõ ïî eD-ðàññåÿíèþ ñ ðàñ÷åòàìè ñòðóêòóð-
íûõ ôóíêöèé äåéòðîíà â ðàìêàõ áîííñêîé ìîäåëè â
îáëàñòè q2 äî 100–200 ôì−2 [3].

Îñòàþùèåñÿ çíà÷èòåëüíûå ðàññîãëàñîâàíèÿ ïîä-
òâåðæäàþò, ÷òî íåçíàíèå ìåõàíèçìà è ðîëè êâàðêîâîãî
îáìåíà â îáëàñòè êîðà íå ìîæåò áûòü êîìïåíñèðîâàíî
ôåíîìåíîëîãè÷åñêèì ïîäáîðîì âåðøèííûõ ôîðìôàê-
òîðîâ äëÿ ó÷åòà ïðîñòðàíñòâåííîé ñòðóêòóðû íóêëîíîâ.
Â ýòîé ñâÿçè èíôîðìàöèÿ î ñâÿçè ñòðóêòóðû ìåçîííîãî
ïîëÿ â îáëàñòè êîðà äåéòðîíà ñî ñïèí-îðáèòàëüíûìè
ñèëàìè â äåéòðîíå, áåçóñëîâíî, ïîëåçíà, è òàêàÿ èíôîð-
ìàöèÿ ïðèñóòñòâóåò â ïîëó÷åííûõ äàííûõ ïî çàâèñèìî-
ñòè âûõîäà êóìóëÿòèâíûõ ïèîíîâ îò îðèåíòàöèè ñïèíà
äåéòðîíà.

Åñëè ðîæäåíèå êóìóëÿòèâíîãî ïèîíà ðàññìàòðè-
âàòü êàê ðåçóëüòàò ñðûâà ìåçîíà èç ìåçîííîãî îáëàêà âî-
êðóã êîðà äåéòðîíà, òî ïðîòèâîðå÷èå ñ ïðåäñêàçàíèÿìè
ïðÿìîãî ìåõàíèçìà îçíà÷àåò, ÷òî ñòðóêòóðà ìåçîííîãî
ïîëÿ â äåéòðîíå íå ìîæåò áûòü ñâåäåíà ê ïðîñòîé ñóïåð-

ïîçèöèè ìåçîííûõ ïîëåé îòäåëüíûõ íóêëîíîâ äàæå â
ïåðèôåðèéíîé îáëàñòè äåéòðîíà (r ≅ 2 ôì), ïîñêîëüêó
çíàê A yy îòëè÷åí îò ïðåäñêàçàííîãî óæå âáëèçè íèæíå-
ãî ïðåäåëà êóìóëÿòèâíîé îáëàñòè (xc ≅ 1).

Àëüòåðíàòèâíîå îáúÿñíåíèå ìåõàíèçìà ðîæäåíèÿ
êóìóëÿòèâíûõ ìåçîíîâ áûëî ïðåäëîæåíî â ìóëüòèêâàð-
êîâîé ìîäåëè [4]. Êóìóëÿòèâíûå ìåçîíû ðàññìàòðèâà-
þòñÿ êàê ïðîäóêò àäðîíèçàöèè êâàðêîâ-ñïåêòàòîðîâ ïðè
ôðàãìåíòàöèè ìóëüòèêâàðêîâîé êîíôèãóðàöèè, êîòîðàÿ
â ñëó÷àå äåéòðîíà îòîæäåñòâëÿåòñÿ ñ êîðîì äåéòðîíà. Â
ýòîì ñëó÷àå èìïóëüñíûé ñïåêòð êóìóëÿòèâíûõ ìåçîíîâ
íåñåò èíôîðìàöèþ îá èìïóëüñíîì ðàñïðåäåëåíèè êâàð-
êîâ â ÿäðå ïðè çíà÷åíèÿõ ñêåéëèíãîâîé ïåðåìåííîé
x > 1. Ïðè òàêîé òðàêòîâêå ìåõàíèçìà ðîæäåíèÿ êóìóëÿ-
òèâíûõ ìåçîíîâ òåíçîðíàÿ àíàëèçèðóþùàÿ ñïîñîá-
íîñòü A yy ïðè ôðàãìåíòàöèè ïîëÿðèçîâàííûõ äåéòðî-
íîâ â êóìóëÿòèâíûå ïèîíû d → πX ñîäåðæèò èíôîðìà-
öèþ î ñïèíîâûõ ñòðóêòóðíûõ ôóíêöèÿõ êîðà äåéòðîíà,
ò. e. î êîððåëÿöèè èìïóëüñíîãî ðàñïðåäåëåíèÿ êâàðêîâ â
êîðå äåéòðîíà (6q-êîíôèãóðàöèè) ñ íàïðàâëåíèåì ñïè-
íà äåéòðîíà. Êà÷åñòâåííî íàáëþäàåìàÿ çàâèñèìîñòü
A xyy c( ) ìîæåò áûòü èíòåðïðåòèðîâàíà êàê áîëåå æåñò-
êîå x-ðàñïðåäåëåíèå êâàðêîâ â êîðå äåéòðîíà âäîëü îñè
íàïðàâëåííîñòè ñïèíà äåéòðîíà.
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pion exchange, heavy mesons and genuine quark-gluon ex-
change.

Taking into account the contributions of meson ex-
change currents allows one to reach a better agreement with
experimental data for the core region of nuclear forces. This
is demonstrated by comparison of the eD-scattering data
with the Bonn model calculations of the deuteron structure
functions at q2 ranging up to 100–200 fm−2 [3].

The remaining remarkable disagreements confirm the
fact that lack of knowledge of the quark-exchange mecha-
nism in the core region cannot be compensated by phenom-
enological adjustment of vertex formfactors to account for
the extended structure of nucleons. In this connection, infor-
mation on the correlation of the near deuteron core meson
cloud structure with spin-orbit forces in the deuteron is de-
sirable, and such information can be derived from the ob-
tained data of dependence of the cumulative pion yield on
the deuteron spin alignment.

Assuming that cumulative pion emission arises from
stripping of the meson cloud surrounding the deuteron core,
the contradiction with the direct mechanism prediction

means that the meson field structure in the deuteron cannot
be reduced to simple superposition of meson clouds of free
nucleons. This conclusion can be applied even to the pe-
ripheral region of the deuteron (r ≅ 2fm) because the sign of
A yy is opposite to the predicted one, already near the lower
limit of the cumulative region (xc ≅ 1).

An alternative explanation of the cumulative pion pro-
duction mechanism was proposed in the model of multi-
quark configuration in nuclei [4]. Cumulative mesons are
considered as product of spectator quark hadronization at
fragmentation of multiquark configuration, which is identi-
fied with the deuteron core in the case of deuteron. As a re-
sult, the momentum spectrum of cumulative meson brings
information on quark momentum distribution in nucleus at
scaling variable values x > 1. At such an interpretation of the
cumulative meson production mechanism the tensor analyz-
ing power A yy at polarized deuteron fragmentation into cu-
mulative mesons contains information on correlation of the
quark momentum distribution in the deuteron core (6-quark
configuration) with alignment of deuteron spin, in other
words this is information on deuteron spin structure func-
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Ïðèìå÷àòåëüíîé îñîáåííîñòüþ ôðàãìåíòàöèè
d → πX ÿâëÿåòñÿ ëèíåéíûé ðîñò òåíçîðíîé àíàëèçèðó-
þùåé ñïîñîáíîñòè A yy ñ ðîñòîì ïîïåðå÷íîãî èìïóëüñà
PT (ðèñ. 2). Èçó÷åíèå PT -ïîâåäåíèÿ î÷åíü âàæíî êàê äëÿ
âûÿñíåíèÿ ìåõàíèçìà ôðàãìåíòàöèè, òàê è ïðè ðàññìî-
òðåíèè ñâÿçè PT -çàâèñèìîñòè ñî ñòðóêòóðîé äåéòðîíà
íà ìàëûõ ðàññòîÿíèÿõ. Èçâåñòíîå ñîîòíîøåíèå «áîëü-
øèå PT –ìàëûå ðàññòîÿíèÿ» è îòñóòñòâèå ýôôåêòà íàñû-
ùåíèÿ (íàáëþäàëñÿ òîëüêî ðåæèì ëèíåéíîãî ðîñòà
âïëîòü äî PT = 0,8 ÃýÂ/ñ) ïðîâîöèðóþò äàëüíåéøåå èñ-
ñëåäîâàíèå PT -çàâèñèìîñòè ñ óâåëè÷åíèåì PT äî
1–1,2 ÃýÂ/ñ, ÷òî ìîæåò áûòü âûïîëíåíî ïðè ïðîâåäåíèè
èçìåðåíèé ïðè áîëüøåì óãëå âûõîäà ïèîíîâ.

Äëÿ ïðîÿñíåíèÿ äåòàëåé ëþáîãî âîçìîæíîãî ìåõà-
íèçìà î÷åíü âàæíî èññëåäîâàòü ýíåðãåòè÷åñêóþ çàâèñè-

ìîñòü òåíçîðíîé àíàëèçèðóþùåé ñïîñîáíîñòè, â íàñòî-
ÿùåå âðåìÿ èçìåðåíèÿ A yy âûïîëíåíû òîëüêî ïðè
Ed = 9 ÃýÂ/c.

Íå èñêëþ÷åíî, ÷òî íåñêîëüêî êîíêóðèðóþùèõ ìå-
õàíèçìîâ ðîæäåíèÿ êóìóëÿòèâíûõ ìåçîíîâ èìåþò ìå-
ñòî, è äîìèíèðîâàíèå îäíîãî èëè äðóãîãî çàâèñèò îò
ñòåïåíè êóìóëÿòèâíîñòè (âåëè÷èíû xc) è/èëè îò òèïà
ìåçîíà (åãî êâàíòîâûõ ÷èñåë). Â ýòîé ñâÿçè èçìåðåíèÿ
äîëæíû áûòü âûïîëíåíû äî âåðõíåé ãðàíèöû êóìóëÿ-
òèâíîé îáëàñòè (xc = 2) è æåëàòåëüíî èññëåäîâàòü ôðàã-
ìåíòàöèþ äåéòðîíîâ â òÿæåëûå ìåçîíû. Ôðàãìåíòàöèÿ
äåéòðîíîâ â êàîíû (K ± ) ïðåäñòàâëÿåò îñîáûé èíòåðåñ,
ïîñêîëüêó ìîæåò äàòü èíôîðìàöèþ î êîððåëÿöèè ñòðàí-
íîãî êâàðêîâîãî ìîðÿ â êîðå äåéòðîíà ñî ñïèíîì äåé-
òðîíà. Ìåòîäèêà îòáîðà ðåäêèõ K ± -ñîáûòèé ïðîâåðåíà,
è ñîîòâåòñòâóþùèå îöåíêè ïîêàçûâàþò, ÷òî òðåáóåìîå
âðåìÿ íà ïó÷êå äåéòðîíîâ íå âûõîäèò çà äîïóñòèìûå
ïðåäåëû.

Ïåðâûå ðåçóëüòàòû ýêñïåðèìåíòà ïîçâîëÿþò çà-
êëþ÷èòü, ÷òî èññëåäîâàíèå ñïèíîâûõ ýôôåêòîâ ïðè
ôðàãìåíòàöèè ïîëÿðèçîâàííûõ äåéòðîíîâ â êóìóëÿòèâ-
íûå àäðîíû ÿâëÿåòñÿ ýôôåêòèâíûì èíñòðóìåíòîì äëÿ
èçó÷åíèÿ ñòðóêòóðû äåéòðîíà íà ìàëûõ ðàññòîÿíèÿõ íà
óðîâíå ìåçîííûõ è êâàðê-ãëþîííûõ ñòåïåíåé ñâîáîäû.
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tions at short distances. Quantitatively the observed xc-de-
pendence of A yy can be interpreted as indication of stronger
x-distribution of quarks in the deuteron core along the axis
of spin alignment.

A notable feature of the fragmentation d → πX is a lin-
ear rise of A yy at the rise of the pion transverse momentum
PT (Fig. 2). The study of the PT behaviour is very important
both to clarify the fragmentation mechanism and to connect
PT -dependence with the deuteron short-range structure. The
known relation «high PT – short distances» as well as the
lack of saturation effect (for the present the regime of linear
rise is observed up to PT = 0.8 GeV/c) urge further study of

PT -dependence with PT increasing to 1–1.2 GeV/c, which
can be done by means of A yy-measurements at higher pion
emission angles.

To clarify details of any possible mechanism it is very
desirable to study an energy dependence of A yy , for the pre-
sent the measurements have been performed at
Ed = 9 GeV/c only.

It is not inconceivable that several competing mecha-
nisms of cumulative meson production take place and the
predominance of one of them can be due to cumulativity
power (the xc value) and/or due to meson kind (meson quan-
tum numbers). In view of this it is necessary to complete the
study over all the available cumulative range up to xc = 2,
and it is very desirable to investigate a deuteron fragmenta-
tion into heavy mesons. Deuteron fragmentation into kaons
(K ± ) provokes special interest because it can provide infor-
mation about correlation of the strange quark sea in the
deuteron with the deuteron spin alignment. The method of
selection of rare cumulative K ± events is tested and corre-
sponding estimations show that the required beam time is
within the tolerant limits.
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Ðèñ. 2. A yy â çàâèñèìîñòè îò ïîïåðå÷íîãî èìïóëüñà ïèîíà PT

Fig. 2. A yy versus the pion transverse momentum PT



Ïåðñïåêòèâû ïðîäîëæåíèÿ èññëåäîâàíèÿ ñïèíîâîé
ñòðóêòóðû äåéòðîíà áóäóò îïðåäåëÿòüñÿ ïðîãðåññîì â
óâåëè÷åíèè äëèòåëüíîñòè ñåàíñîâ ñ ïîëÿðèçîâàííûìè
ïó÷êàìè äåéòðîíîâ íà óñêîðèòåëüíîì êîìïëåêñå ËÂÝ.
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ÏÎ ÈÒÎÃÀÌ êîíêóðñà Ìåæäóíàðîäíîé Ñîðîñîâ-
ñêîé ïðîãðàììû îáðàçîâàíèÿ â îáëàñòè òî÷íûõ íàóê ïî-
áåäèòåëÿìè îáúÿâëåíû ñîòðóäíèêè ÎÈßÈ Ì. Ï. ×à-
âëåéøâèëè (ìàòåìàòèêà), À. Â. Åôðåìîâ, Þ. Ý. Ïåíè-
îíæêåâè÷ (ôèçèêà). Íà ýòîò ðàç ïîáåäèòåëÿìè êîíêóðñà
ñòàëè 565 ïðîôåññîðîâ è 361 äîöåíò ðîññèéñêèõ âóçîâ.

�

24 àâãóñòà Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëå-
äîâàíèé ïîñåòèëè âèöå-ïðåäñåäàòåëü Íàöèîíàëüíîãî
íàó÷íîãî ñîâåòà Òàéâàíÿ äîêòîð ×èí-þ-Ùå è ñòàðøèé
íàó÷íûé ñîòðóäíèê ßäåðíîãî èíñòèòóòà Òàéâàíÿ äîêòîð
Õåíü-òóê-Õóàí. Ãîñòè âñòðåòèëèñü ñ âèöå-äèðåêòîðîì
ÎÈßÈ ïðîôåññîðîì À. Í. Ñèñàêÿíîì, ïîñåòèëè Ëàáî-
ðàòîðèþ ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà.

�

Äèðåêòîð ÎÈßÈ óòâåðäèë ðåøåíèå æþðè î ïðèñó-
æäåíèè ïðåìèè èìåíè Í. Í. Áîãîëþáîâà äëÿ ìîëîäûõ
ó÷åíûõ ñòàðøåìó íàó÷íîìó ñîòðóäíèêó Ëàáîðàòî-
ðèè òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà
Å. Â. Èâàøêåâè÷ó çà öèêë ðàáîò «Àíàëèòè÷åñêèå ìåòî-
äû â íåðàâíîâåñíîé ñòàòèñòè÷åñêîé ìåõàíèêå».

16

The first results of the experiment demonstrate that the
investigation of spin effects at fragmentation of polarized
deuterons into cumulative hadrons is an effective tool for the
short-range deuteron structure study at the level of mesonic
and quark-gluonic degrees of freedom.

Prospects of continuation of the deuteron spin structure
study will depend on progress toward prolonged polarized
deuteron beam operation at the LHE accelerator complex.
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ACCORDING to the results of the competition of the
International Soros Programme on Education in the field of
exact sciences, scientists from JINR M. Chavleishvili
(mathematics), A. Efremov, Yu. Penionzhkevich (physics)
were announced winners. 565 professors and 361 doctors of
science from Russian higher education institutions became
winners of the present competition.

�

On 24 August Vice-Chairman of the National Scientific
Council of Taiwan Doctor Chin-Ju-Tshe and senior re-
searcher of the Nuclear Institute of Taiwan Doctor
Hen-Tuk-Huan visited the Joint Institute for Nuclear Re-
search. The guests met with JINR Vice-Director Professor
A. Sissakian and visited the Flerov Laboratory of Nuclear
Reactions.

�

JINR Director asseverated the decision of the Jury on
the Prize in honour of N. Bogoliubov for young scientists to
confer it to senior researcher of the Bogoliubov Laboratory
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�

Â ñîîòâåòñòâèè ñ ðåøåíèÿìè ïðàâèòåëüñòâà ÐÔ â
òåêóùåì ãîäó ïðîâîäèëàñü ðàáîòà ïî óïîðÿäî÷åíèþ
íîðìàòèâíîé áàçû, ðåãóëèðóþùåé ÷ëåíñòâî Ðîññèè â
ÎÈßÈ, à òàêæå ïî îïðåäåëåíèþ èñòî÷íèêîâ ôèíàíñèðî-
âàíèÿ âçíîñà Ðîññèè â áþäæåò Èíñòèòóòà. Ðàáîòà áûëà
ïîðó÷åíà Ìèíïðîìíàóêè, Ìèíôèíó è ÌÈÄ Ðîññèè.

Ðåøåíèå ïîñòàâëåííûõ ïðàâèòåëüñòâîì âîïðîñîâ
ñòàëî âîçìîæíûì áëàãîäàðÿ ñîäåéñòâèþ, îêàçàííîìó
Îáúåäèíåííîìó èíñòèòóòó ïðåäñòàâèòåëÿìè ðàçëè÷íûõ
îðãàíîâ ãîñóäàðñòâåííîé âëàñòè, êîòîðûå íàïðàâèëè
îáðàùåíèÿ î ïîääåðæêå Èíñòèòóòà ê ðóêîâîäèòåëÿì ãî-
ñóäàðñòâà è ïðàâèòåëüñòâà.

Áîëüøóþ ðîëü â çàùèòå èíòåðåñîâ óíèêàëüíîãî ìå-
æäóíàðîäíîãî öåíòðà ñûãðàëè Ïîëíîìî÷íûé Ïðåäñòà-
âèòåëü ïðàâèòåëüñòâà ÐÔ â ÎÈßÈ, ïåðâûé çàìåñòèòåëü
ìèíèñòðà ïðîìûøëåííîñòè, íàóêè è òåõíîëîãèé ÐÔ
Ì. Ï. Êèðïè÷íèêîâ è äåïóòàò Ãîñóäàðñòâåííîé Äóìû,
çàìåñòèòåëü ïðåäñåäàòåëÿ êîìèòåòà Ãîñäóìû ïî áþäæå-
òó è íàëîãàì Â. Â. Ãàëü÷åíêî, êîòîðûå íåîäíîêðàòíî
îáðàùàëèñü ê ïðåçèäåíòó Â. Â. Ïóòèíó, ïðåìüåð-ìèíè-
ñòðó Ì. Ì. Êàñüÿíîâó, âèöå-ïðåìüåðó À. Ë. Êóäðèíó,
ìèíèñòðó ýêîëîãè÷åñêîãî ðàçâèòèÿ Ã. Î. Ãðåôó.

Âàæíîé îêàçàëàñü ïîìîùü ãóáåðíàòîðà Ìîñêîâ-
ñêîé îáëàñòè Á. Â. Ãðîìîâà, êîòîðûé ñ âíèìàíèåì îòíî-
ñèòñÿ ê äåÿòåëüíîñòè ÎÈßÈ. Îí âûäåëèë ãóáåðíàòîð-
ñêèé ãðàíò â ðàçìåðå 10 ìëí ðóáëåé íà ðàáîòû ïî ñèíòå-
çó òÿæåëûõ ýëåìåíòîâ. Â ïèñüìå Á. Â. Ãðîìîâà â àäðåñ
ïðåçèäåíòà Â. Â. Ïóòèíà ñîäåðæàëîñü ïðåäëîæåíèå
äàòü ïîðó÷åíèå ïðàâèòåëüñòâó ôèíàíñèðîâàòü âçíîñ
Ðîññèè â áþäæåò ÎÈßÈ â 2002 ã. â ïîëíîì îáúåìå.

Äèðåêöèÿ ÎÈßÈ âûñîêî îöåíèëà ïîääåðæêó ïðåä-
ñòàâèòåëÿ ïðåçèäåíòà ÐÔ ïî Öåíòðàëüíîìó ôåäåðàëü-
íîìó îêðóãó Ã. Ñ. Ïîëòàâ÷åíêî, êîòîðûé ïîñëå âèçèòà â
Èíñòèòóò ïîäðîáíî èíôîðìèðîâàë Â. Â. Ïóòèíà î íåîá-
õîäèìîñòè ïðèîðèòåòíîãî ôèíàíñèðîâàíèÿ ÎÈßÈ.

Â ðåçóëüòàòå ïðîäåëàííîé ðàáîòû áûëî ïîäïèñàíî
ðàñïîðÿæåíèå ïðàâèòåëüñòâà ÐÔ ¹ 985-ð îò 23 èþëÿ
2001 ã. è ïîäãîòîâëåí ê ïîäïèñàíèþ ïðîåêò ïîñòàíîâëå-
íèÿ ïðàâèòåëüñòâà ÐÔ, â êîòîðûõ ðåãëàìåíòèðóåòñÿ âû-
ïîëíåíèå îáÿçàòåëüñòâ, âûòåêàþùèõ èç ÷ëåíñòâà Ðîñ-
ñèéñêîé Ôåäåðàöèè â ÎÈßÈ.
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of Theoretical Physics E. Ivashkevich for a series of papers
«Analytical Methods in the Non-Equilibrium Statistical
Mechanics».

�

In accordance with the decisions of the government of
the Russian Federation, activities have been undertaken in
the current year to regulate the norm basis of the member-
ship of Russia at JINR as well as to determine the source of
financing the contribution of Russia to the JINR budget. The
task was laid upon the Ministry of Industry, Science and
Technology, the Ministry of Finance and the Ministry for
Foreign Affairs of Russia.

The task has been implemented due to the support ren-
dered by representatives of various governmental struc-
tures, who sent their appeals to support the Joint Institute for
Nuclear Research to the leaders of the state and government.

A great role in the support of the unique international
centre was played by Plenipotentiary of the RF government
at JINR, First Deputy Minister of Industry, Science and
Technology M. P. Kirpichnikov and Deputy of the State
Duma, Deputy Chairman of the Duma Committee on the

budget and taxes V. V. Galchenko, who appealed to Presi-
dent V. V. Putin, Prime-Minister M. M. Kasianov, Vice
Prime-Minister A. L. Kudrin, Minister of Ecological Devel-
opment G. O. Gref.

The assistance rendered by Governor of the Moscow
Region B. V. Gromov has been very important, as the activi-
ties of JINR are under his constant attention. The Moscow
Region Governor granted 10 million roubles for the re-
search in the heavy elements’synthesis. In his letter to Presi-
dent V. V. Putin B. V. Gromov made a suggestion to issue a
task for the government to finance the contribution of Rus-
sia to the JINR budget in 2002 in the full volume.

The JINR Directorate highly evaluated the support ren-
dered by RF President representative in the Central Federal
District G. S. Poltavchenko, who informed the President in
detail about the urge to finance JINR with priority.

As the result of the efforts, Order 985-p of the RF gov-
ernment of 23 July 2001 was signed and a draft Order of the
RF government was prepared, in which the implementation
of the responsibilities of Russia’s Membership at JINR was
regulated.
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Ñ 17 ÏÎ 20 ÑÅÍÒßÁÐß â ãðå÷åñêîì ãîðîäå Ñàëîíè-
êè ïðîõîäèë ñåìèíàð ó÷àñòíèêîâ ìåæäóíàðîäíîé êîë-
ëàáîðàöèè «Ýíåðãèÿ ïëþñ òðàíñìóòàöèÿ».

Â ðàáîòå ñåìèíàðà ïðèíÿëè ó÷àñòèå ó÷åíûå, àñïè-
ðàíòû è ñòóäåíòû èç óíèâåðñèòåòîâ è èíñòèòóòîâ Ãðå-
öèè, Ãåðìàíèè, Áåëîðóññèè, Ôðàíöèè, ×åõèè, Åãèïòà,
Èíäèè, à òàêæå ãðóïïû ñïåöèàëèñòîâ èç Ëàáîðàòîðèè
âûñîêèõ ýíåðãèé, Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà, Ëàáîðàòîðèè èíôîðìàöèîííûõ
òåõíîëîãèé ÎÈßÈ. Ýòîò ñåìèíàð ÿâëÿåòñÿ òðàäèöèîí-
íûì: íà÷èíàÿ ñ 1996 ã. îí ïðîâîäèòñÿ â äâåíàäöàòûé ðàç.

Öåëüþ ñåìèíàðà áûëî ðàññìîòðåíèå ðåçóëüòàòîâ
ñåðèè ñîâìåñòíûõ ýêñïåðèìåíòîâ, âûïîëíåííûõ ïîñëå
ïðåäûäóùåãî ñåìèíàðà (îêòÿáðü 1999 ã., Äóáíà). Ó÷àñò-
íèêè âñòðå÷è îáñóäèëè õîä âûïîëíåíèÿ îáøèðíîãî êîì-
ïëåêñà ðàáîò ïî ðåàëèçàöèè ïðîåêòà «Èññëåäîâàíèå
ôèçè÷åñêèõ àñïåêòîâ ýëåêòðîÿäåðíîãî ñïîñîáà ïðîèç-
âîäñòâà ýíåðãèè è èçó÷åíèå òðàíñìóòàöèè ðàäèîàêòèâ-
íûõ îòõîäîâ íà ïó÷êàõ ñèíõðîôàçîòðîíà–íóêëîòðîíà
ÎÈßÈ», îäîáðåííîãî Ïðîãðàììíî-êîíñóëüòàòèâíûì
êîìèòåòîì ïî ôèçèêå ÷àñòèö ÎÈßÈ (àïðåëü 2001 ã.).

�

19–22 ñåíòÿáðÿ Ëàáîðàòîðèþ âûñîêèõ ýíåðãèé
ïîñåòèëè ëèäåðû ïðîåêòà TRD/Alice ïðîô. É. Øòàõåëü
(äèðåêòîð Èíñòèòóòà ôèçèêè Óíèâåðñèòåòà â Ãåéäåëü-
áåðãå) è ïðîô. Ï. Áðàóí-Ìþíöèíãåð (çàì. äèðåêòîðà
ÃÑÈ, Äàðìøòàäò). TRD — êðóïíåéøèé â ìèðå äåòåêòîð
ïåðåõîäíîãî èçëó÷åíèÿ, ñîçäàâàåìûé äëÿ ýêñïåðèìåíòà
Alice íà LHC. Ãîñòè îçíàêîìèëèñü ñ ðàáîòàìè, âûïîë-
íÿåìûìè ËÂÝ ïî ïðîåêòó, îñìîòðåëè ñîçäàâàåìûé â
êîðïóñå ¹ 40 ó÷àñòîê ïî ïðîèçâîäñòâó äðåéôîâûõ êà-
ìåð (äëÿ ðåãèñòðàöèè êâàíòîâ ïåðåõîäíîãî èçëó÷åíèÿ),
ãäå â ðàìêàõ ýòîãî ïðîåêòà áóäåò ñîáðàíî è èñïûòàíî
90 äðåéôîâûõ êàìåð îáùåé ïëîùàäüþ îêîëî 150 ì 2 .

Ãîñòåé òåïëî ïðèâåòñòâîâàë äèðåêòîð ÎÈßÈ àêà-
äåìèê Â. Ã. Êàäûøåâñêèé. Ñîñòîÿëàñü áåñåäà ñ âèöå-
äèðåêòîðîì ÎÈßÈ ïðîô. À. Í. Ñèñàêÿíîì, â êîòîðîé
òàêæå ïðèíÿëè ó÷àñòèå çàì. äèðåêòîðà ËÂÝ ïðîô.
È. À. Øåëàåâ, êîîðäèíàòîð ïðîåêòà TRD/Alice â ÎÈßÈ
ïðîô. Þ. Â. Çàíåâñêèé, ðóêîâîäèòåëü îòäåëà ËÂÝ ïðîô.
Þ. À. Ïàíåáðàòöåâ. Íàìå÷åíû ïëàíû äàëüíåéøåãî ñî-
òðóäíè÷åñòâà.
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A SEMINAR of the international collaboration «Ener-
gy Plus Transmutation» was held in Saloniki, Greece, on
17–20 September.

Scientists, postgraduates and students from universities
and institutes of Belarus, Czech Republic, Egypt, France,
Germany, Greece, and India took part in the seminar, togeth-
er with the groups from JINR’s Laboratory of High Ener-
gies, Dzhelepov Laboratory of Nuclear Problems and Labo-
ratory of Information Technologies. This seminar is a tradi-
tional one — it has been held 12 times since 1996.

The task of the seminar was to consider the results of
the joint experiments conducted after the previous seminar
(October 1999, Dubna). The participants discussed the im-
plementation of a wide programme of activities on the pro-
ject «Study of Physical Aspects of the Electronuclear
Method of Energy Production and Transmutation of Ra-
dioactive Wastes at the Beams of the JINR Synchropha-
sotron-Nuclotron», which was adopted by the JINR Pro-
gramme Advisory Committee for Particle Physics in April
2001.

�

On 19–22 September the leaders of the TRD/Alice pro-
ject Professor J. Stachel (Director of Physics Institute, Uni-
versity of Heidelberg) and Professor P. Braun-Münzinger
(Assistant Director of GSI, Darmstadt) visited the Laborato-
ry of High Energies. TRD is the largest Transition Radiation
Detector in the world, constructed for the Alice experiment
on LHC. The guests were acquainted with the work on the
project at LHE, in particular with new technology rooms
and equipment for drift chamber production. About 90 drift
chambers (as transition radiation detectors with a total area
of about 150 m2) will be constructed here.

JINR Director Academician V. Kadyshevsky greeted
the guests. They had discussions with JINR Vice-Director
Professor A. Sissakian, and LHE Assistant Director Profes-
sor I. Shelaev, coordinator of the TRD/Alice project at
JINR Professor Yu. Zanevsky and leader of an LHE depart-
ment Professor Yu. Panebrattsev. The main questions of the
joint work under the project were discussed.

Ìîñêâà, 10 îêòÿáðÿ.
Îòêðûòèå ñîâìåñòíîé ÎÈßÈ–ÖÅÐÍ

ïîñòåðíîé ôîòîâûñòàâêè «Íàóêà ñáëèæàåò íàðîäû»
â Ãîñóäàðñòâåííîé Äóìå Ðîññèéñêîé Ôåäåðàöèè

Moscow, 10 October.
The opening of the joint JINR–CERN poster photo exhibition

«Science Bringing Nations Together»
at the State Duma of the Russian Federation
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ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ

SCIENTIFIC COOPERATION

Áåëîðóññèÿ, àâãóñò.
Ìíîãîëåòíåå ïëîäîòâîðíîå

ñîòðóäíè÷åñòâî ñâÿçûâàåò ÎÈßÈ
ñ èíñòèòóòàìè, óíèâåðñèòåòàìè

è ïðåäïðèÿòèÿìè Ðåñïóáëèêè Áåëîðóññèè

Belarus, August.
Many years of fruitful cooperation

bond JINR with institutions, universities and
enterprises of the Republic of Belarus



ÄÅÍÜ ÃÎÐÎÄÀ

Â ýòîì ãîäó ãîðîä Äóáíà ïðàçäíîâàë ñâîå 45-ëåòèå.
24 èþëÿ 1956 ã. áûë ïîäïèñàí Óêàç Ïðåçèäèóìà Âåðõîâ-
íîãî Ñîâåòà ÐÑÔÑÐ, ñîãëàñíî êîòîðîìó íàø íàñåëåí-
íûé ïóíêò ïîëó÷èë ñòàòóñ «ãîðîä Äóáíà».

Ñóááîòà 28 èþëÿ áûëà îòìå÷åíà øèðîêîé ïðàçä-
íè÷íîé ïðîãðàììîé òîðæåñòâåííûõ, ðàçâëåêàòåëüíûõ è
ñïîðòèâíûõ ìåðîïðèÿòèé è âå÷åðíèì ôåéåðâåðêîì íàä
Âîëãîé.

Íà ïðàçäíèê â Äóáíó ïðèåõàëè ïî÷åòíûå ãîñòè: ãó-
áåðíàòîð Ìîñêîâñêîé îáëàñòè Á. Â. Ãðîìîâ, çàìåñòè-
òåëü ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ Ïðåçèäåíòà ÐÔ â

Öåíòðàëüíîì ôåäåðàëüíîì îêðóãå À. À. Åñàóëêîâ, áûâ-
øèé ïðåìüåð-ìèíèñòð Ðîññèè äåïóòàò Ãîñäóìû àêàäå-
ìèê Å. Ì. Ïðèìàêîâ, äèðåêòîð Èíñòèòóòà ôèçèêè
âûñîêèõ ýíåðãèé àêàäåìèê À. À. Ëîãóíîâ, íàø äåïóòàò
â Ìîñîáëäóìå À. Â. Äîëãîëàïòåâ, ó÷åíûå, ïîëèòè÷å-
ñêèå äåÿòåëè, ìèíèñòðû ïðàâèòåëüñòâà Ìîñêîâñêîé
îáëàñòè.

Ê ïðàçäíèêó áûëî ïðèóðî÷åíî îòêðûòèå íîâîé äî-
ðîãè, ñîåäèíÿþùåé äâà ðàéîíà ãîðîäà. Â Äóáíå îòêðû-
ëàñü õóäîæåñòâåííàÿ ãàëåðåÿ. Â àäìèíèñòðàöèè Äóáíû
áûëè òîðæåñòâåííî âðó÷åíû íàãðàäû Ìîñêîâñêîé îáëà-
ñòè ñîòðóäíèêàì ïðåäïðèÿòèé è îðãàíèçàöèé ãîðîäà,
îðãàíîâ ãîðîäñêîãî óïðàâëåíèÿ.
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THE DAY OF THE TOWN

The town of Dubna has celebrated its 45th anniversary
this year. On 24 July 1956 a Decree by the Presidium of the
Supreme Soviet of the RSFSR was signed which pro-
nounced the status of Dubna as «the town of Dubna».

The celebration of the anniversary had a big festive pro-
gramme of ceremonial, entertainment and sportive events
with fireworks on the Volga River embankment on Saturday
28 July 2001.

Honorary guests arrived to take part in the celebration.
They were Governor of the Moscow Region B. Gromov,

Deputy Plenipotentiary of the RF President in the Central
Federal District A. Esaulov, Ex-Prime Minister of Russia,
Duma Deputy Academician E. Primakov, Director of the In-
stitute of High Energy Physics Academician A. Logunov,
Dubna Deputy in the Moscow Regional Duma A. Dolgo-
laptev, scientists, politicians, and ministers of the Moscow
Region government.

A new highway was opened on the celebration day. It
connected two regions of the town. An art gallery was
opened in Dubna. Awards of the Moscow Region were pre-
sented to the town people who work at Dubna enterprises, in
the town administration and different organizations.

Äóáíà, 28 èþëÿ. Îòêðûòèå ïàìÿòíèêà âûäàþùåìóñÿ ó÷åíîìó — ìàòåìàòèêó, ìåõàíèêó, ôèçèêó — àêàäåìèêó Í. Í. Áîãîëþáîâó

Dubna, 28 July. The inauguration of the monument to the outstanding scientist in the field of mathematics,
mechanics and physics Academician N. N. Bogoliubov
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28 èþëÿ ïåðåä àäìèíèñòðàòèâíûì çäàíèåì ÎÈßÈ
áûë òîðæåñòâåííî îòêðûò ïàìÿòíèê îäíîìó èç «îòöîâ»
ãîðîäà àêàäåìèêó Íèêîëàþ Íèêîëàåâè÷ó Áîãîëþáî-
âó — âûäàþùåìóñÿ ôèçèêó, ìàòåìàòèêó, ìåõàíèêó
ÕÕ ñòîëåòèÿ. Íà öåðåìîíèè îòêðûòèÿ âûñòóïàëè äèðåê-
òîð Èíñòèòóòà àêàäåìèê Â. Ã. Êàäûøåâñêèé, ãëàâà ãîðî-
äà Â. Ý. Ïðîõ, ïî÷åòíûé äèðåêòîð Ëàáîðàòîðèè òåîðå-
òè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà àêàäåìèê
Ä. Â. Øèðêîâ, àêàäåìèê Å. Ì. Ïðèìàêîâ, àêàäåìèê
À. À. Ëîãóíîâ, ïðîôåññîð Ï. Í. Áîãîëþáîâ. Âûñòóïàâ-
øèå îòìåòèëè âûäàþùèéñÿ âêëàä Í. Í. Áîãîëþáîâà â
íàóêó, êîòîðûé áóäåò îïðåäåëÿòü ðàçâèòèå ìíîãèõ îáëà-
ñòåé åñòåñòâîçíàíèÿ. Ñîçäàííûå èì íàó÷íûå øêîëû
ïëîäîòâîðíî ðàáîòàþò â Äóáíå, Ìîñêâå, Êèåâå. ×å-
òâåðòü âåêà ðóêîâîäèë Í. Í. Áîãîëþáîâ Îáúåäèíåííûì
èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé, çäåñü âûðîñëè åãî
ó÷åíèêè, ñòàâøèå êðóïíåéøèìè ó÷åíûìè — ôèçèêàìè
è ìàòåìàòèêàìè. Íà öåðåìîíèè îòêðûòèÿ ïðèñóòñòâî-
âàë àâòîð ïàìÿòíèêà — èçâåñòíûé ñêóëüïòîð àêàäåìèê
Ì. Ê. Ìåðàáèøâèëè, âîïëîòèâøèé â áðîíçå îáðàç çàìå-
÷àòåëüíîãî ó÷åíîãî è ÷åëîâåêà.

C 28 ÏÎ 30 ÈÞÍß â Ëàáîðàòîðèè èíôîðìàöèîí-
íûõ òåõíîëîãèé ïðîõîäèëî ìåæäóíàðîäíîå ðàáî÷åå ñî-
âåùàíèå «Êîìïüþòåðíàÿ àëãåáðà è åå ïðèëîæåíèÿ â

ôèçèêå». Áîëåå 70 ó÷åíûõ èç Áåëîðóññèè, Áîëãàðèè,
Ãåðìàíèè, Ãðóçèè, Êàíàäû, Ïîëüøè, Ðîññèè, Ñëîâåíèè,
Óêðàèíû ïðåäñòàâèëè 52 äîêëàäà. Äàííîå ñîâåùàíèå
ÿâèëîñü ïÿòûì ïî ñ÷åòó ìåæäóíàðîäíûì ñîâåùàíèåì
ïî êîìïüþòåðíîé àëãåáðå è åå ïðèëîæåíèÿì â ôèçèêå,
ïðîâîäèìûì â ÎÈßÈ. ×åòûðå ïðåäûäóùèõ ñîâåùàíèÿ
ïðîõîäèëè â 1979, 1982, 1985 è 1990 ã.

Öåëü êîíôåðåíöèè — îáåñïå÷èòü ôîðóì äëÿ îáñó-
æäåíèÿ ñîâðåìåííûõ ìåòîäîâ, àëãîðèòìîâ è ñèñòåì
êîìïüþòåðíîé àëãåáðû êàê ñïåöèàëèñòàìè â îáëàñòè
èíôîðìàòèêè, òàê è ìàòåìàòèêàìè, ôèçèêàìè è èíæåíå-
ðàìè, óñïåøíî ïðèìåíÿþùèìè êîìïüþòåðíóþ àëãåáðó
â ñâîèõ èññëåäîâàíèÿõ.

Ïðîøåäøåå ñî âðåìåíè ïîñëåäíåãî ñîâåùàíèÿ äå-
ñÿòèëåòèå ñòàëî âðåìåíåì áóðíîãî ðàçâèòèÿ ôóíêöèî-
íàëüíûõ è èíòåðôåéñíûõ âîçìîæíîñòåé ñèñòåì êîì-
ïüþòåðíîé àëãåáðû è èõ ìàññîâîãî ðàñïðîñòðàíåíèÿ íà
ïåðñîíàëüíûõ êîìïüþòåðàõ è ðàáî÷èõ ñòàíöèÿõ. Ðàñ-
øèðèëñÿ êðóã ïðèêëàäíûõ çàäà÷, ðåøàåìûõ ñ ïîìîùüþ
ñèñòåì è ìåòîäîâ êîìïüþòåðíîé àëãåáðû, à òðàäèöèîí-
íûå îáëàñòè ïðèìåíåíèÿ ñèñòåì ðàçâèâàëèñü âãëóáü ìà-
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On 28 July a monument to Academician Nikolai Bo-
goliubov, one of the town’s «fathers», an outstanding scien-
tist in the field of physics, mathematics and mechanics of the
20th century, was unveiled in the grounds of the JINR Ad-
ministration building. At the opening ceremony the follow-
ing personalities were present: JINR Director Academician
V. Kadyshevsky, Dubna Mayor V. Prokh, Honorary Direc-
tor of the Bogoliubov Laboratory of Theoretical Physics
Academician D. Shirkov, Academician E. Primakov, Acad-
emician A. Logunov, Professor P. Bogolyubov. The speak-
ers marked the outstanding contribution of N. Bogoliubov
to science, which will determine the development of many
fields of science in the future. Scientific schools established
by him are vividly applied in Dubna, Moscow and Kiev. For
25 years N. Bogoliubov was at the head of the Joint Institute
for Nuclear Research, and his pupils became prominent sci-
entists, physicists and mathematicians. The ceremony was
attended by the author of the monument, a famous sculptor
Academician M. Merabishvili, who managed to incarnate in
the bronze statue an image of remarkable scientist and man.

AN INTERNATIONAL workshop «Computer Alge-

bra and Its Applications to Physics» (CAAP-2001) was
held at the Laboratory of Information Technologies on June
28–30. More than 70 scientists from Belarus, Bulgaria,
Canada, Georgia, Germany, Poland, Russia, Slovenia, and
the Ukraine delivered 52 reports. The workshop was the
fifth international workshop on computer algebra and its ap-
plications to physics hosted by JINR. Four previous work-
shops were held in 1979, 1982, 1985 and 1990.

The main goal of the CAAP-2001 workshop was to pro-
vide a forum for researchers on computer algebra methods,
algorithms and software and for those who use this tool in
theoretical, mathematical and experimental physics, applied
mathematics and engineering.

The past decade has become the time of the intensive
development of functional and interface possibilities of
computer algebra systems and their mass distribution on
personal computers and workstations. The range of applied
problems solved with the help of the systems and methods
of computer algebra has been extended, and the traditional
usage of the systems developed deep into from the mathe-
matical, algorithmical and programme viewpoint — these



òåìàòè÷åñêè, àëãîðèòìè÷åñêè è ïðîãðàììíî — ýòè òåí-
äåíöèè íàøëè îòðàæåíèå â òåìàòèêå ñîâåùàíèÿ.

Îñíîâíûìè òåìàìè ñîâåùàíèÿ ÿâèëèñü ñëåäóþ-
ùèå: ïðèìåíåíèå ñèñòåì êîìïüþòåðíîé àëãåáðû äëÿ
âû÷èñëåíèé â êâàíòîâîé òåîðèè ïîëÿ, òåîðåòè÷åñêîé
ÿäåðíîé ôèçèêå è ôèçèêå ýëåìåíòàðíûõ ÷àñòèö; èññëå-
äîâàíèå è ðåøåíèå íåëèíåéíûõ ïîëèíîìèàëüíûõ óðàâ-
íåíèé è äèôôåðåíöèàëüíûõ óðàâíåíèé òåîðåòè÷åñêîé
ìàòåìàòè÷åñêîé ôèçèêè ñ ïîìîùüþ ñèñòåì êîìïüþòåð-
íîé àëãåáðû; ÷èñëåííî-àíàëèòè÷åñêèå ìåòîäû â òåîðèè
äèíàìè÷åñêèõ ñèñòåì. ×àñòü äîêëàäîâ áûëà ïîñâÿùåíà
ðàçðàáîòêå ñèñòåì, óñîâåðøåíñòâîâàíèþ, ðàçâèòèþ è
ðàçðàáîòêå íîâûõ àëãîðèòìîâ êîìïüþòåðíîé àëãåáðû è
èõ ðåàëèçàöèè íà ÿçûêàõ ñèñòåì è íà óíèâåðñàëüíûõ
ÿçûêàõ ïðîãðàììèðîâàíèÿ, òàêèõ êàê Ñ è Ñ++. Áûëè
ðàññìîòðåíû òàêæå êîíñòðóêòèâíûå ìàòåìàòè÷åñêèå
ìåòîäû, íàöåëåííûå íà ïîñëåäóþùåå èñïîëüçîâàíèå â
ñèñòåìàõ êîìïüþòåðíîé àëãåáðû.

Ñîâåùàíèå áûëî îðãàíèçîâàíî ËÈÒ è ËÒÔ ÎÈßÈ
ïðè ïîääåðæêå Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ
èññëåäîâàíèé è Íàó÷íîãî öåíòðà ïðèêëàäíûõ èññëåäî-
âàíèé ÎÈßÈ.

�

Ñ 2 ïî 8 èþëÿ â Åðåâàíå (Àðìåíèÿ) ïðîõîäèëà
IX Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìåòîäû ñèììåò-

ðèè â ôèçèêå», îðãàíèçîâàííàÿ ñîâìåñòíî Ëàáîðàòîðè-
åé òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà Îáú-
åäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé è Ìåæäó-
íàðîäíûì öåíòðîì ïåðñïåêòèâíûõ èññëåäîâàíèé
Åðåâàíñêîãî ãîñóíèâåðñèòåòà.

Èñòîðè÷åñêè ñåðèÿ êîíôåðåíöèé «Ìåòîäû ñèììå-
òðèè â ôèçèêå» ñâÿçàíà ñ ðàáî÷èìè ñîâåùàíèÿìè, îðãà-
íèçàòîðîì è âäîõíîâèòåëåì êîòîðûõ áûë ïðîôåññîð
ßêîâ Àáðàìîâè÷ Ñìîðîäèíñêèé (1917–1992) è êîòîðûå
â òå÷åíèå ðÿäà ëåò ðåãóëÿðíî è äîâîëüíî óñïåøíî ïðî-
âîäèëèñü â Îáíèíñêå íà áàçå Ôèçèêî-ýíåðãåòè÷åñêîãî
èíñòèòóòà. Íà÷èíàÿ ñ 1993 ã. îñíîâíûì ìåñòîì ïðîâåäå-
íèÿ êîíôåðåíöèé ñòàíîâèòñÿ Äóáíà, ãäå îíà ïðîõîäèëà
òðèæäû â 1993, 1995 è 1997 ã. Ðåøåíèå î ïðîâåäåíèè
IX êîíôåðåíöèè ïî ñèììåòðèÿì â Àðìåíèè, îäíîé èç
ñòðàí-ó÷àñòíèö ÎÈßÈ, áûëî ïðèíÿòî åùå â 1997 ã.

Îòêðûâàÿ Åðåâàíñêóþ êîíôåðåíöèþ, âèöå-äèðåê-
òîð ÎÈßÈ è ïðåäñåäàòåëü ìåæäóíàðîäíîãî êîìèòåòà
ñîâåòíèêîâ êîíôåðåíöèè ïðîôåññîð À. Í. Ñèñàêÿí ïîä-
÷åðêíóë, ÷òî âûáîð Åðåâàíà â êà÷åñòâå ìåñòà ïðîâåäå-
íèÿ êîíôåðåíöèè íå áûë ñëó÷àéíûì è ñâÿçàí ñî ñëàâíû-
ìè òðàäèöèÿìè, êîòîðûå èìååò òåîðåòè÷åñêàÿ ôèçèêà â
Àðìåíèè.
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tendencies found their reflection in the subject of the work-
shop.

The main topics of the workshop were: application of
computer algebra systems for evaluations in the quantum
field theory, elementary particle and nuclear physics; com-
puter algebra and symmetry analysis of differential equa-
tions of theoretical mathematical physics; algebraic meth-
ods for nonlinear polynomial equations; symbolic-numeric
methods for dynamical systems. Part of the reports was de-
voted to the development of computer algebra systems; re-
finement, elaboration and development of new algorithms
of computer algebra and their implementation in the system
languages and the general-purpose programming languages
such as C and C++. Constructive mathematical methods in-
tended for subsequent use in computer algebra systems were
also considered.

The workshop was organized by JINR’s LIT and BLTP
and supported by the Russian Foundation for Basic Re-
search and the JINR Centre for Applied Research.

�

The IX International Conference on Symmetry Meth-

ods in Physics, organized by the Bogoliubov Laboratory of
Theoretical Physics of the Joint Institute for Nuclear Re-
search and the International Centre for Advanced Studies of
Yerevan State University, was held on 2–8 July in Yerevan
(Armenia).

Historically, a series of conferences «Symmetry Meth-
ods in Physics» is related to workshops initiated by Profes-
sor Ya. A. Smorodinsky (1917–1992), which were success-
fully organized on a regular basis in Obninsk at the Institute
for Physics and Engineering. Since 1993 this Conference
was held in Dubna (1993, 1995 and 1997). The decision to
organize the IX Conference on symmetries in Armenia, one
of the JINR Member States, was taken as early as 1997.

Opening the Yerevan Conference, Professor A. N. Sis-
sakian, JINR Vice-Director and chairman of the Internation-
al Advisory Committee of the Conference, pointed out that
the choice of Yerevan as the location of the Conference was
not accidental as the theoretical physics in Armenia has glo-
rious traditions.

It is generally recognized that a series of conferences
«Symmetry Methods in Physics» has become one of a few
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Óæå îáùåïðèçíàíî, ÷òî êîíôåðåíöèÿ «Ìåòîäû
ñèììåòðèè â ôèçèêå» ñòàëà îäíîé èç íåìíîãèõ ðåãóëÿð-
íî ïðîâîäèìûõ êîíôåðåíöèé ïî ñòîëü øèðîêîé òåìàòè-
êå, êàê ïðèìåíåíèå ìàòåìàòè÷åñêèõ ìåòîäîâ äëÿ ìîäå-
ëèðîâàíèÿ è îïèñàíèÿ ôèçè÷åñêèõ ñèñòåì íà îñíîâå
ñâîéñòâ èõ ñèììåòðèè. Ïðîøåäøàÿ êîíôåðåíöèÿ íå
ÿâèëàñü èñêëþ÷åíèåì. Íà íåé áûëè ïðåäñòàâëåíû ìíî-
ãèå íàïðàâëåíèÿ, ãäå ñèììåòðèéíûå àñïåêòû èãðàþò
âàæíóþ ðîëü, òàêèå êàê èíòåãðèðóåìûå è ñóïåðèíòåãðè-
ðóåìûå ñèñòåìû, ïåðèîäè÷åñêèå è àïåðèîäè÷åñêèå ñè-
ñòåìû, êâàíòîâàÿ òåîðèÿ ïîëÿ è ñòðóíû, ãðàâèòàöèÿ,
êîñìîëîãèÿ è êâàíòîâàÿ ãðàâèòàöèÿ, ÿäåðíàÿ, àòîìíàÿ è
ìîëåêóëÿðíàÿ ôèçèêà, êîíäåíñèðîâàííûå ñðåäû è ñòà-
òèñòè÷åñêàÿ ôèçèêà, êâàíòîâàÿ îïòèêà è êîãåðåíòíûå
ñîñòîÿíèÿ, òåîðèÿ äèôôåðåíöèàëüíûõ è ðàçíîñòíûõ
óðàâíåíèé.

Â ðàáîòå êîíôåðåíöèè ïðèíÿëè ó÷àñòèå 80 ó÷åíûõ
èç 20 ñòðàí, â òîì ÷èñëå 15 ñîòðóäíèêîâ ÎÈßÈ. Ñ îáçîð-
íûìè äîêëàäàìè âûñòóïèëè òàêèå êðóïíûå ó÷åíûå, êàê
Ï. Âèíòåðíèòö, Ð. Äæàêèâ, Ê. Ôðîíñäàë, Äæ. Õèåòàðèí-
òà è äð.

Â ïîñëåäíèé äåíü ðàáîòû êîíôåðåíöèè îòìå÷àëñÿ
50-ëåòíèé þáèëåé êàôåäðû òåîðåòè÷åñêîé ôèçèêè
ÅðÃÓ. Êàôåäðà áûëà îñíîâàíà àêàäåìèêîì Ã. Ñ. Ñààêÿ-

íîì (1913–2000), ïàìÿòè êîòîðîãî áûëà ïîñâÿùåíà ðà-
áîòà ñåêöèè ãðàâèòàöèè è êîñìîëîãèè.

Õîòåëîñü áû îòìåòèòü, ÷òî êîíôåðåíöèÿ ïðîøëà â
çíàìåíàòåëüíûé ãîä, êîãäà àðìÿíñêèé íàðîä è âåñü õðè-
ñòèàíñêèé ìèð îòìå÷àþò 1700-ëåòèå ïðèíÿòèÿ õðèñòè-
àíñòâà â êà÷åñòâå ãîñóäàðñòâåííîé ðåëèãèè â Àðìåíèè.

Ã. Ñ. Ïîãîñÿí
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Ñî 2 ïî 8 èþëÿ ïðîõîäèëà V Íàó÷íàÿ øêîëà ìîëî-

äûõ ó÷åíûõ è ñïåöèàëèñòîâ. Ñòàâøàÿ óæå òðàäèöèîí-
íîé, â ýòîì ãîäó øêîëà âïåðâûå ïðîõîäèëà çà ïðåäåëàìè
Ðîññèè, â ãîðîäå Áàíñêà-Øòüÿâíèöà (Ðåñïóáëèêà Ñëî-
âàêèÿ). Â ñâÿçè ñ ýòèì èçìåíèëñÿ ñîñòàâ îðãàíèçàòî-
ðîâ — Îáúåäèíåíèþ ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ
ÎÈßÈ ïîìîãàëè ñîòðóäíèêè Çâîëåíñêîãî óíèâåðñèòåòà
(Ðåñïóáëèêà Ñëîâàêèÿ). Ñîïðåäñåäàòåëÿìè ìåæäóíà-
ðîäíîãî îðãêîìèòåòà ÿâëÿëèñü âèöå-äèðåêòîð ÎÈßÈ
ïðîôåññîð À. Í. Ñèñàêÿí è Ïîëíîìî÷íûé Ïðåäñòàâè-
òåëü ïðàâèòåëüñòâà Ðåñïóáëèêè Ñëîâàêèè â ÎÈßÈ ïðî-
ôåññîð Ñ. Äóáíè÷êà.

Âïåðâûå ýòà øêîëà ÿâëÿëàñü òåìàòè÷åñêîé è áûëà
ïîñâÿùåíà ïðîáëåìàòèêå ôèçèêè òÿæåëûõ èîíîâ è
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conferences that are regularly held on such a wide subject-
matter as the application of mathematical methods for simu-
lation and description of physical systems based on the
properties of their symmetry. The last Conference is not an
exception. It covered many trends where symmetry aspects
play an important role, namely, integrable and superinte-
grable systems; periodic and aperiodic systems; quantum
field theory and strings; gravitation, cosmology and quan-
tum gravity; nuclear, atomic and molecular physics; con-
densed matter and statistical physics; quantum optics and
coherent states; theory of differential and difference equa-
tions. The Conference was attended by 80 participants from
20 countries, including 15 JINR staff members. The review
talks were presented by such prominent physicists as
P. Winternitz, R. Jackiw, K. Fronsdal, J. Hietarinta and oth-
ers.

The last day of the Conference marked the 50th an-
niversary of the Chair of Theoretical Physics of Yerevan
State University. It was founded by Academician
G. S. Saakyan (1913–2000), and the section of gravitation
and cosmology was dedicated to his memory.

It should be mentioned that the Conference took place
in the year of celebration of the 1700th anniversary of adop-
tion of Christianity in Armenia.

G. Pogosyan

�

The V Scientific School of Young Scientists and Spe-

cialists was held on 2–8 July. For the first time it took place
abroad — in Banska Stiavnica, the Slovak Republic. Zvolen
University of the Slovak Republic and the Association of
Young Scientists and Specialists of JINR were the organiz-
ers of this event. The Co-Chairmen of the International
Committee were Professor A. Sissakian, Vice-Director of
the Joint Institute for Nuclear Research (JINR), and Profes-
sor S. Dubnièka, Plenipotentiary of the Government of the
Slovak Republic to JINR.

The School was thematic this time and was devoted to
issues of heavy ion physics as well as to nuclear and related
analytical techniques for environmental studies and envi-
ronmental issues analysis. Young scientists from JINR,
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ÿäåðíî-ôèçè÷åñêèì ìåòîäàì àíàëèçà â ðåøåíèÿõ çàäà÷
îõðàíû îêðóæàþùåé ñðåäû.

Áûëè ïðî÷èòàíû îáçîðíûå ëåêöèè î ïîñëåäíèõ äî-
ñòèæåíèÿõ â îáëàñòè ïðèêëàäíûõ èññëåäîâàíèé íà ðå-
àêòîðå ÈÁÐ-2 ÎÈßÈ; î ïðèìåíåíèè íåéòðîííîãî àêòè-
âàöèîííîãî àíàëèçà â ðåøåíèè çàäà÷ îêðóæàþùåé ñðå-
äû â ÎÈßÈ; î ñîñòîÿíèè ýêîëîãè÷åñêîãî ìîíèòîðèíãà
ïî òÿæåëûì ìåòàëëàì â Ðåñïóáëèêå Ñëîâàêèè è ñìåæ-
íûõ ïðîáëåìàõ ïî çàùèòå è ãåíåòèêå ëåñà; îá èñòîðèè
ñîçäàíèÿ, òåêóùåì ñîñòîÿíèè è ïåðñïåêòèâàõ íàó÷íûõ
èññëåäîâàíèé è ïðèêëàäíûõ ðàçðàáîòîê íà öèêëîòðîí-
íîì êîìïëåêñå, ñòðîÿùåìñÿ â Ðåñïóáëèêå Ñëîâàêèè â
òåñíîì ñîòðóäíè÷åñòâå ñ ÎÈßÈ; îá ýêñïåðèìåíòàëüíîé

ôèçèêå òÿæåëûõ èîíîâ è ïîñëåäíèõ äîñòèæåíèÿõ â ýòîé
îáëàñòè.

Íà ïîñòåðíîé ñåññèè áûëè ïðåäñòàâëåíû äîêëàäû
âñåõ ó÷àñòíèêîâ øêîëû, ðàçäåëåííûå ïî íàó÷íîé òåìà-
òèêå íà äâå ñåêöèè: ôèçèêà òÿæåëûõ èîíîâ è ÿäåðíî-ôè-
çè÷åñêèe ìåòîäû àíàëèçà â ðåøåíèÿõ çàäà÷ îõðàíû
îêðóæàþùåé ñðåäû.

�

3–4 èþëÿ â Äóáíå ïðîõîäèëà êîíôåðåíöèÿ «Ðåøå-

íèÿ ïî óïðàâëåíèþ äàííûìè â íàó÷íûõ èññëåäîâàíè-

ÿõ», îðãàíèçîâàííàÿ ÎÈßÈ è êîìïàíèåé «ÒåõíîÑåðâ
À/Ñ». Ýòî áûëà ïåðâàÿ â Ðîññèè êîíôåðåíöèÿ ïî ñèñòå-
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Dubna University and Zvolen University participated in this
summer school.

During the School, review lectures were given about
latest achievements in the field of applied research at the
IBR-2 reactor of JINR; application of neutron activation
analysis in environmental issues at JINR; the current state of
ecological monitoring of heavy metals and related problems
regarding preserving and genetics of Woods in the Slovak
Republic; the history of creating the Cyclotron complex
(which is being built with the JINR assistance in the Slovak
Republic), its current state and perspectives of scientific re-
search at this complex; experimental physics of heavy ions
and the latest achievements in this field.

A poster session was held as well, where reports of all
the participants of the School were presented in two sec-

tions: physics of heavy ions and nuclear physics techniques
for environmental issues analysis.

�

On 3–4 July, Dubna hosted a conference «Solutions on

Data Management in Scientific Research», organized by
JINR and the TechnoServ A/C company. It was the first con-
ference on data storage systems held in Russia. The experts
of scientific centres and other organizations (transport, in-
dustry, banks, communication) where storage and process-
ing of huge data arrays are required took part in the confer-
ence. Magnificent survey reports were delivered by the
world leaders in this area: the companies EMC, a manufac-
turer of integrated disk arrays, and STORAGE TEK, a de-

Áàíñêà-Øòüÿâíèöà (Ñëîâàêèÿ),
èþëü. Ó÷àñòíèêè V Íàó÷íîé
øêîëû ìîëîäûõ ó÷åíûõ
è ñïåöèàëèñòîâ ÎÈßÈ

Banska Stiavnica (Slovakia), July.

Participants of the 5th School

of JINR Young Scientists

and Specialists
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ìàì õðàíåíèÿ äàííûõ. Â åå ðàáîòå ïðèíÿëè ó÷àñòèå íå
òîëüêî âåäóùèå ñïåöèàëèñòû íàó÷íûõ öåíòðîâ, íî è
ïðåäñòàâèòåëè äðóãèõ ñôåð äåÿòåëüíîñòè (òðàíñïîðò,
ïðîìûøëåííîñòü, áàíêè, ñâÿçü), ãäå òðåáóåòñÿ õðàíåíèå
è îáðàáîòêà îãðîìíûõ ìàññèâîâ èíôîðìàöèè. Íà êîí-
ôåðåíöèè ñ âåëèêîëåïíûìè îáçîðíûìè äîêëàäàìè âû-
ñòóïèëè ìèðîâûå ëèäåðû â ýòîé îáëàñòè, ñîòðóäíèêè
êîìïàíèè ÅÌÑ — ïðîèçâîäèòåëÿ èíòåãðèðîâàííûõ
äèñêîâûõ ìàññèâîâ, è STORAGE TEK — ðàçðàáîò÷èêà
ðîáîòèçèðîâàííûõ ëåíòî÷íûõ áèáëèîòåê. Ãåíåðàëüíûé
ìåíåäæåð ÅÌÑ Ë. Áðþêå è âèöå-ïðåçèäåíò STORAGE
TEK Ì. Âàò ïðåäñòàâèëè ñëóøàòåëÿì ïðîäóêòû ñâîèõ
ôèðì è ðàññêàçàëè î òåíäåíöèÿõ ðàçâèòèÿ ñèñòåì õðàíå-
íèÿ èíôîðìàöèè. Ìåíåäæåðû êîìïàíèè «ÒåõíîÑåðâ
À/Ñ» ïîçíàêîìèëè ñ îïûòîì ðåàëèçàöèè êîìïëåêñíûõ
ðåøåíèé ïî óïðàâëåíèþ äàííûìè íà ðîññèéñêèõ ïðåä-
ïðèÿòèÿõ (áîëåå 250 êðóïíûõ ïðîåêòîâ, ñ èñïîëüçîâàíè-
åì îáîðóäîâàíèÿ ÅÌÑ è STORAGE TEK). Áîëüøîå âïå-
÷àòëåíèå ïðîèçâåëè äîêëàäû ïðåäñòàâèòåëåé ÂÖ Ìèíè-
ñòåðñòâà ïóòåé ñîîáùåíèé ÐÔ è ÎÎÎ «Ðóññêèé

àëþìèíèé» î ñîçäàíèè èíôðàñòðóêòóðû õðàíåíèÿ äàí-
íûõ â èõ îðãàíèçàöèÿõ. Íåñêîëüêî äîêëàäîâ áûëî ïî-
ñâÿùåíî ñîçäàíèþ âû÷èñëèòåëüíûõ èíôðàñòðóêòóð è
ñèñòåì õðàíåíèÿ èíôîðìàöèè â êðóïíûõ íàó÷íûõ öåí-
òðàõ. Ñðåäè íèõ ìîæíî îòìåòèòü äîêëàäû Â. Â. Âîåâî-
äèíà (ÍÈÂÖ ÌÃÓ), Â. À. Èëüèíà (ÍÈÈßÔ ÌÃÓ),
Â. Â. Êîðåíüêîâà (ÎÈßÈ), Ä. Ñòèêëåíäà (ÖÅÐÍ). Â
ýòèõ äîêëàäàõ áîëüøîå âíèìàíèå áûëî óäåëåíî ðàçâè-
òèþ GRID-òåõíîëîãèé, ñîçäàíèþ êîìïüþòåðíîé èíôðà-
ñòðóêòóðû íîâîãî òèïà. Îáñóæäàëàñü èäåÿ ñîçäàíèÿ â
Ðîññèè êðóïíûõ õðàíèëèù äàííûõ äëÿ îáåñïå÷åíèÿ
ó÷àñòèÿ ðîññèéñêèõ ó÷åíûõ â óíèêàëüíûõ ìåæäóíàðîä-
íûõ ïðîåêòàõ, òàêèõ êàê LHC. Â ðàáîòå êîíôåðåíöèè
ïðèíèìàëè ó÷àñòèå ïðàêòè÷åñêè âñå ñïåöèàëèñòû, êîòî-
ðûå çàíèìàþòñÿ ñîçäàíèåì ñåãìåíòà GRID â Ðîññèè.

Âî âðåìÿ êîíôåðåíöèè ñîñòîÿëàñü âñòðå÷à ïðåäñå-
äàòåëÿ ñîâåòà äèðåêòîðîâ «ÒåõíîÑåðâ À/Ñ» À. Í. Àíà-
íüåâà, âèöå-ïðåçèäåíòà êîìïàíèè STORAGE TEK
Ì. Âàòà ñ äèðåêòîðîì ÎÈßÈ Â. Ã. Êàäûøåâñêèì. Íà
âñòðå÷å áûëî ïðèíÿòî ðåøåíèå î ñîâìåñòíîé ðàçðàáîò-
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veloper of robotized tape libraries. EMC general manager
L. Brueke and STORAGE TEK Vice-President M. Vath pre-
sented the attendees of the conference the products of the
companies and told them about the tendencies in the infor-
mation storage systems development. The managers of the
TechnoServ A/C company spoke about their experience in
implementation of complex solutions on data management
at the Russian enterprises (more than 250 large projects with
the use of the EMC and STORAGE TEK equipment). The
reports delivered by the representatives of the Computer
Centre of the Ministry of Means of Communication of the
Russian Federation and the company «Russian Aluminium»
about creation of the infrastructure of data storage in these
organizations made a great impression. At the conference
there were reports on creation of computing infrastructures

and information storage systems in large scientific centres.
The reports delivered by V. V. Voyevodin (MSU Scientific
Computer Centre), V. A. Ilyin (MSU Research Institute of
Nuclear Physics), V. V. Korenkov (JINR), and D. Stickland
(CERN) were of special interest. In these reports the major
attention was focussed on the development of GRID tech-
nologies, the creation of the computer infrastructure of a
new type. The idea of creation in Russia of large repositories
for support of the Russian scientific organizations in unique
international projects such as LHC was discussed. All the
experts who are engaged in the development of the GRID
segment in Russia took part in the conference.

At the conference, Chairman of the Board of Directors
of TechnoServ A/C A. N. Ananiev and Vice-President of
the STORAGE TEK company M. Vath met with JINR Di-

Äóáíà, 3 èþëÿ.
Ãðóïïà ó÷àñòíèêîâ ìåæäóíàðîäíîé
íàó÷íî-ïðàêòè÷åñêîé êîíôåðåíöèè
«Ðåøåíèÿ ïî óïðàâëåíèþ äàííûìè

â íàó÷íûõ èññëåäîâàíèÿõ»

Dubna, 3 July.
A group of participants

of the international scientific practical
conference «Data Control in

Scientific Research»
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êå êîíöåïöèè ðàçâèòèÿ èíôîðìàöèîííî-âû÷èñëèòåëü-
íîé èíôðàñòðóêòóðû ÎÈßÈ è ïðîåêòà ïî ñîçäàíèþ
êðóïíîãî õðàíèëèùà äàííûõ. Äëÿ ðåàëèçàöèè ýòèõ ïðî-
åêòîâ ïîòðåáóþòñÿ êðóïíûå èíâåñòèöèè, è ñòîðîíû äî-
ãîâîðèëèñü îáúåäèíèòü óñèëèÿ äëÿ ïîèñêà èíâåñòîðîâ.
Ïî ìíåíèþ ó÷àñòíèêîâ, êîíôåðåíöèÿ óäàëàñü, è áûëî
âûñêàçàíî ïîæåëàíèå, ÷òîáû îíà ñòàëà åæåãîäíîé.

�

Â Ïðàãå ñ 15 ïî 18 èþëÿ ïðîøëà øêîëà-ñîâåùàíèå
«Ñïèí è ñèììåòðèÿ-2001». Â îðãàíèçàöèè ýòîãî ñîâå-
ùàíèÿ ïðèíÿëè ó÷àñòèå Êàðëîâ óíèâåðñèòåò â Ïðàãå,
ÎÈßÈ, ×åøñêèé òåõíè÷åñêèé óíèâåðñèòåò â Ïðàãå,
Òåõíè÷åñêèé óíèâåðñèòåò â ã. Ëèáåðåö, Èíñòèòóò ïðè-
áîðîñòðîåíèÿ â Áðíî, Óíèâåðñèòåò øòàòà Ôëîðèäà
(ÑØÀ).

Òðàäèöèîííîå ïðàæñêîå ñîâåùàíèå ñîáðàëî âåäó-
ùèõ ó÷åíûõ è ñïåöèàëèñòîâ â îáëàñòè ñïèíîâîé ôèçè-
êè — îêîëî 130 ÷åëîâåê. Øèðîêàÿ òåìàòèêà ñîâåùàíèÿ
îõâàòûâàëà ðàçëè÷íûå îáëàñòè ôèçèêè, îáñóæäàëèñü
êàê òåîðåòè÷åñêèå, òàê è ýêñïåðèìåíòàëüíûå ðàáîòû.
Îáúåäèíÿþùàÿ òåìàòèêà — èññëåäîâàíèÿ, ñâÿçàííûå ñ
ðàçëè÷íîãî òèïà ñèììåòðèÿìè.

Ïðîøåäøåå ñîâåùàíèå îòëè÷àëîñü îò ïðåäûäóùå-
ãî òåì, ÷òî áûëî ñîâìåùåíî ñî øêîëîé. Âåäóùèå ñïåöè-
àëèñòû ïðî÷èòàëè ëåêöèè, ñäåëàëè îáçîðû ïîñëåäíèõ
äîñòèæåíèé â ðàññìàòðèâàåìîé îáëàñòè.

�

24–29 èþëÿ â ïîñåëêå Ëèñòâÿíêà âáëèçè Èðêóòñêà
ñîñòîÿëñÿ ìåæäóíàðîäíûé ñèìïîçèóì «Ýêçîòè÷åñêèå

ÿäðà’2001 — Áàéêàë» (EXON’2001 — Baikal). Òåìàòè-
êà ñèìïîçèóìà îõâàòûâàëà èññëåäîâàíèÿ ñâåðõòÿæåëûõ
ýëåìåíòîâ, ñâîéñòâ ýêçîòè÷åñêèõ ÿäåð, ðåàêöèé ñ ðàäèî-
àêòèâíûìè ïó÷êàìè, à òàêæå ïðîåêòû êðóïíûõ ôàáðèê
ðàäèîàêòèâíûõ ïó÷êîâ. Îñíîâíûìè êîëëàáîðàíòàìè-
îðãàíèçàòîðàìè ñîâåùàíèÿ áûëè Ëàáîðàòîðèÿ ÿäåðíûõ
ðåàêöèé èì. Ã. Í. Ôëåðîâà ÎÈßÈ, ôðàíöóçñêèé ÿäåð-
íûé öåíòð GANIL è ÿïîíñêèé öåíòð RIKEN.

Î øèðîêîì èíòåðåñå ê ýòîé òåìàòèêå ñâèäåòåëü-
ñòâóåò «ãåîãðàôèÿ» ó÷àñòíèêîâ ñèìïîçèóìà: Áåëüãèÿ,
Áðàçèëèÿ, Âåëèêîáðèòàíèÿ, Ãåðìàíèÿ, Èòàëèÿ, Ïîëüøà,
Ðóìûíèÿ, Ñëîâàêèÿ, ÑØÀ, Óêðàèíà, Ôèíëÿíäèÿ, Ôðàí-
öèÿ, Øâåéöàðèÿ, ßïîíèÿ.

�
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rector V. G. Kadyshevsky. At the meeting a decision on the
joint elaboration of the concept of the development of the
JINR information-computational infrastructure and the pro-
ject on the creation of a large data storage was taken. Imple-
mentation of these projects will need enormous investments
and the sides have agreed to join their efforts in search of in-
vestors. In the opinion of the participants the conference
turned out well. They expressed their desire to organize such
conferences every year.

�

A School-Meeting «Spin and Symmetry 2001» took
place in Prague on 15–18 July. It was organized by Prague
University, JINR, Czech Technical University in Prague,
Liberec Technical University, Brno Instrument-Making In-
stitute, and Florida University (USA).

The traditional Prague Meeting gathered about 130
leading scientists and specialists in spin physics. The wide
thematic programme covered different fields of physics and
discussions of theoretical and experimental research. The

main topic of the Meeting was the research concerned with
various types of symmetry.

The Meeting differed from the previous one in the fact
that it was combined with a school. Leading specialists gave
lectures and reviews of the recent results in the research.

�

An International Symposium on Exotic Nuclei

(EXON-2001 — Baikal) took place in a village Listvyanka
near Irkutsk, Russia, on 24–29 July. Superheavy elements,
properties of exotic nuclei, reactions with radioactive beams
and projects of large factories for radioactive beams were
the topics of the Symposium.

The Flerov Laboratory of Nuclear Reactions (JINR),
the nuclear centres GANIL (France) and RIKEN (Japan)
were the main collaborators and organizers.

The geography of the participating countries showed
widespread interest in this field. Scientists from Belgium,
Brazil, Finland, France, Germany, Japan, Italy, Poland, Ro-
mania, Slovakia, Switzerland, UK, Ukraine, and USA took
part in the Symposium.

�
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Èðêóòñê (Ðîññèÿ), 24–29 èþëÿ.
Ìåæäóíàðîäíûé ñèìïîçèóì ïî ýêçîòè÷åñêèì

ÿäðàì (EXON-2001 — Áàéêàë)

Irkutsk (Russia), 24–29 July.
International Symposium on Exotic Nuclei

(EXON-2001 — Baikal)
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Ñî 2 ïî 7 àâãóñòà â Äóáíå ïðîõîäèëî IX Ìåæäóíà-

ðîäíîå ñîâåùàíèå ïî ñïèíîâîé ôèçèêå ïðè âûñîêèõ

ýíåðãèÿõ. Îíî áûëî þáèëåéíûì — ðîâíî äâàäöàòü ëåò
íàçàä ýòà ñåðèÿ ñîâåùàíèé íà÷àëàñü â Äóáíå ïîä ïðåä-
ñåäàòåëüñòâîì Ëüâà Èîñèôîâè÷à Ëàïèäóñà, êðóïíîãî
ó÷åíîãî, çàìå÷àòåëüíîãî ÷åëîâåêà, áîëüøîãî ýíòóçèàñòà
ýòîãî íàïðàâëåíèÿ, âíåñøåãî áîëüøîé âêëàä â åãî ðàç-
âèòèå. Â 2002 ã. åìó áû èñïîëíèëîñü 75 ëåò, è ïîýòîìó
ïðîõîäèâøåå ñîâåùàíèå áûëî ïîñâÿùåíî åãî ïàìÿòè. Ñ
âîñïîìèíàíèÿìè î Ë. È. Ëàïèäóñå, åãî íàó÷íîé è îðãà-
íèçàöèîííîé äåÿòåëüíîñòè, à òàêæå îá îñíîâíûõ äîêëà-
äàõ íà ïåðâîé êîíôåðåíöèè âûñòóïèë Ñ. Á. Íóðóøåâ
(ÈÔÂÝ). Â íàó÷íî-òåõíè÷åñêîé áèáëèîòåêå ÎÈßÈ
áûëà îòêðûòà âûñòàâêà íàó÷íûõ ðàáîò Ë. È. Ëàïèäóñà.

Íàñòîÿùåå ñîâåùàíèå ñîáðàëî îêîëî 90 ó÷åíûõ èç
ñòðàí ÑÍÃ, Ãåðìàíèè, Ïîëüøè, ÑØÀ, ßïîíèè è äð. Õà-
ðàêòåðíûì äëÿ ýòîãî ñîâåùàíèÿ áûëî àêòèâíîå ó÷àñòèå
ìîëîäûõ ôèçèêîâ, ñòóäåíòîâ è àñïèðàíòîâ èç Ìîñêâû è,
îñîáåííî, èç Âàðøàâû.

Òðàäèöèîííî íà ñîâåùàíèè îáñóæäàëèñü àêòóàëü-
íûå òåîðåòè÷åñêèå è ýêñïåðèìåíòàëüíûå ïðîáëåìû
ñïèíîâîé ôèçèêè â îáëàñòè âûñîêèõ è ïðîìåæóòî÷íûõ
ýíåðãèé, òàêèå êàê ïðîáëåìà ñïèíà íóêëîíà, ñïèíîâûå
àñèììåòðèè è èõ èíòåðïðåòàöèÿ, ïîëÿðèçàöèÿ ãèïåðî-
íîâ, ãëóáîêî âèðòóàëüíûå êîìïòîíîâñêèå ïðîöåññû,

ñïèíîâûå ïðîöåññû ñ ïîëÿðèçîâàííûìè ÿäðàìè, ôèçèêà
è òåõíèêà ïîëÿðèçîâàííûõ ïó÷êîâ è ìèøåíåé. Íà ñîâå-
ùàíèè áûëè øèðîêî ïðåäñòàâëåíû áîëüøèå ïðîãðàììû
èññëåäîâàíèÿ ñïèíîâûõ ýôôåêòîâ, ðàçðàáîòàííûå è
îñóùåñòâëÿåìûå â ëàáîðàòîðèÿõ ÎÈßÈ. Ýòî èññëåäî-
âàíèÿ ñïèíîâûõ ÿâëåíèé íà óíèêàëüíûõ ïîëÿðèçîâàí-
íûõ ïó÷êàõ äåéòðîíîâ, íåéòðîíîâ è ïðîòîíîâ, ïðîâîäè-
ìûå â ËÂÝ, øèðîêèé ñïåêòð òåîðåòè÷åñêèõ èññëåäîâà-
íèé ñïèíîâûõ ýôôåêòîâ, ïðîâîäèìûé â ËÒÔ
èì. Í. Í. Áîãîëþáîâà. Çíà÷èòåëüíîå ìåñòî â ðàáîòå ñî-
âåùàíèÿ çàíÿëè äîêëàäû î òåêóùèõ è ïëàíèðóåìûõ èñ-
ñëåäîâàíèÿõ ñïèíîâûõ ýôôåêòîâ â êðóïíåéøèõ ýêñïå-
ðèìåíòàõ: SMC, HERMES, NOMAD è ïî ïðîãðàììàì
COMPASS è RHIC. Âñåãî â ïðîãðàììó ñîâåùàíèÿ áûëî
âêëþ÷åíî 25 ïðèãëàøåííûõ äîêëàäîâ è áîëåå 40 îðèãè-
íàëüíûõ ñîîáùåíèé, ñîïðîâîæäàâøèõñÿ îæèâëåííîé
äèñêóññèåé. Îñîáåííî õîòåëîñü áû îòìåòèòü àêòèâíîå
ó÷àñòèå ôèçèêîâ êîëëàáîðàöèè HERMES. Áîëüøîé èí-
òåðåñ âûçâàëè ðàáîòû ïî ïîëó÷åíèþ è óñêîðåíèþ ïîëÿ-
ðèçîâàííûõ äåéòðîíîâ íà íóêëîòðîíå ËÂÝ ÎÈßÈ. Õî-
÷åòñÿ íàäåÿòüñÿ, ÷òî óñïåøíîå çàâåðøåíèå ýòèõ ðàáîò
ïîçâîëèò Îáúåäèíåííîìó èíñòèòóòó ÿäåðíûõ èññëåäî-
âàíèé ñîõðàíèòü îäíî èç âåäóùèõ ìåñò â îáëàñòè ñïèíî-
âîé ôèçèêè. Òðóäû ñîâåùàíèÿ áóäóò èçäàíû èçäàòåëü-
ñêèì îòäåëîì ÎÈßÈ.
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IX International Workshop on High Energy Spin

Physics was held in Dubna on 2–7 August. It was an an-
niversary one. This series of workshops began exactly twen-
ty years ago in Dubna under the chairmanship of Lev Iosi-
fovich Lapidus, an outstanding scientist, remarkable person,
and great enthusiast of the spin physics, who made a notice-
able contribution to its development. Next year he would be
75, and therefore the workshop was devoted to his memory.
The recollections about L. I. Lapidus, his scientific and or-
ganizational activity as well as about the basic reports at the
first workshop were the subject of S. B. Nurushev’s (IHEP)
talk. An exhibition of L. I. Lapidus’works was presented in
the JINR Science and Technology Library.

The present workshop assembled about 90 scientists
from the countries of CIS, Germany, Japan, Poland, USA,
etc. A characteristic of this workshop was the active partici-
pation of young physicists, postgraduates, and graduate stu-
dents from Moscow and, particulary, from Warsaw.

Traditionally the workshop covered hot theoretical and
experimental problems of high- and intermediate-energy
spin physics such as spin structure of nucleon, spin asymme-
tries and their interpretation, hyperon polarization, deeply

virtual Compton scattering, spin processes with polarized
nuclei, physics and techniques of polarized beams and tar-
gets. Extended programmes of spin effect investigations,
developed and realized at JINR Laboratories, were included
in the programme of the workshop. These are the study of
spin phenomena on unique polarized beams of deuterons,
neutrons, and protons at the Laboratory of High Energies
and a broad spectrum of theoretical works at the Bogoliubov
Laboratory of Theoretical Physics. A significant place in the
workshop programme was given to talks on the current and
planned studies of spin effects in the largest experiments
SMC, HERMES and NOMAD and on the COMPASS and
RHIC programmes. In all, the workshop programme includ-
ed 25 invited and more than 40 original talks. Of special
note is an active participation of physicists of the HERMES
collaboration. Considerable interest was generated by
works on obtaining and accelerating the polarized deuterons
at the Nuclotron of JINR. The latter gives the hope that the
successful completion of these works will allow JINR to
preserve its noticeable place in the spin physics. The pro-
ceedings will be published by the JINR Publishing Depart-
ment.
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Ïðîâåäåíèå ïîäîáíîãî ñîâåùàíèÿ è ó÷àñòèå â íåì
ìíîãèõ ó÷åíûõ èç ñòðàí-ó÷àñòíèö ÎÈßÈ áûëî áû íå-
âîçìîæíî áåç ôèíàíñîâîé ïîääåðæêè ÐÔÔÈ, ìåæäóíà-
ðîäíîãî îðãêîìèòåòà ñèìïîçèóìîâ ïî ñïèíîâîé ôèçèêå,
ÞÍÅÑÊÎ è ÎÈßÈ, ÷åðåç ïðîãðàììû «Ãåéçåíáåðã–
Ëàíäàó», «Áîãîëþáîâ–Èíôåëüä» è «Áëîõèíöåâ–Âî-
òðóáà».

À. Â. Åôðåìîâ,

ïðåäñåäàòåëü îðãêîìèòåòà ñîâåùàíèÿ

�

Ñ 20 ïî 30 àâãóñòà â Ëàáîðàòîðèè òåîðåòè÷åñêîé
ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîõîäèëà ìåæäóíàðîä-
íàÿ ëåòíÿÿ øêîëà «Ïëîòíàÿ ìàòåðèÿ â ôèçèêå è

àñòðîôèçèêå». Îíà ïðîâîäèëàñü ïðè ïîääåðæêå Ìèíè-
ñòåðñòâà îáðàçîâàíèÿ, íàóêè è òåõíîëîãèé Ãåðìàíèè è
Íåìåöêîãî êîìèòåòà íàó÷íûõ îáìåíîâ (DAAD) â ðàì-
êàõ íîâîé ïðîãðàììû DAAD «Ðàñïðîñòðàíåíèå íåìåö-
êîãî îïûòà îáó÷åíèÿ». Â øêîëå ó÷àñòâîâàëè ïðîôåññî-
ðà è ñòóäåíòû èç Àðãåíòèíû, Àðìåíèè, Ãåðìàíèè, Ïîð-
òóãàëèè, Ðîññèè, Óêðàèíû è äðóãèõ ñòðàí. Â ïðîãðàììå
øêîëû áûëè ëåêöèè è îáçîðíûå äîêëàäû ïî íåïåðòóð-
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The organization of this workshop and participation in
it of many scientists from the JINR Member States would be
impossible without the financial support of the Russian
Foundation for Basic Research, International Organizing
Committee for Spin Symposia, UNESCO and JINR,
through the Heisenberg–Landau, Bogoliubov–Infeld and
Blokhintsev–Votruba programmes.

A.V. Efremov,

Chairman of the Organizing Committee

�

On 20–30 August the International Summer School
«Dense Matter in Physics and Astrophysics» was held in
Dubna. It was supported by the Federal Ministry for Educa-
tion, Research and Technologies and Deutcher Akademi-
scher Austauschdienst (DAAD) in the framework of the
new DAAD programme «Export of German Academic
Training». Participants of the School were professors and
students from Argentina, Armenia, Germany, Portugal,
Russia, Ukraine, the USA, and other countries. The pro-
gramme of the School included lectures and review talks on
nonperturbative QCD phenomena, QCD phase structure

Äóáíà, 2 àâãóñòà. Ó÷àñòíèêè IX Ìåæäóíàðîäíîãî ñîâåùàíèÿ ïî ñïèíîâîé ôèçèêå ïðè âûñîêèõ ýíåðãèÿõ

Dubna, 2 August. Participants of the IX International Workshop on Spin Physics at High Energies
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áàòèâíûì ÿâëåíèÿì â êâàíòîâîé õðîìîäèíàìèêå (ÊÕÄ),
ôàçîâîé ñòðóêòóðå ÊÕÄ, íåðàâíîâåñíûì ïðîöåññàì â
ñòîëêíîâåíèÿõ òÿæåëûõ èîíîâ, àñòðîôèçèêå.

Èíèöèàòèâà ïðîâåäåíèÿ òàêèõ ëåòíèõ øêîë â Äóáíå
èñõîäèò îò ïðîôåññîðîâ Óíèâåðñèòåòà â Ðîñòîêå (Ãåð-
ìàíèÿ).

Î÷åðåäíàÿ øêîëà â ðàìêàõ ýòîé ïðîãðàììû ïðîé-
äåò ëåòîì 2002 ã. â Äóáíå ïî òåìå «Êâàíòîâàÿ ñòàòèñòèêà
â ìíîãî÷àñòè÷íûõ ñèñòåìàõ».

�

Ñ 23 ïî 29 àâãóñòà â Ìîñêîâñêîì ãîñóäàðñòâåííîì
óíèâåðñèòåòå ïðîõîäèëà 10-ÿ Ëîìîíîñîâñêàÿ êîíôå-

ðåíöèÿ ïî ôèçèêå ýëåìåíòàðíûõ ÷àñòèö, â îðãàíèçà-
öèè êîòîðîé ïðèíÿë ó÷àñòèå Îáúåäèíåííûé èíñòèòóò
ÿäåðíûõ èññëåäîâàíèé. Íà êîíôåðåíöèè â Ìîñêâå ñî-

áðàëèñü ïðåäñòàâèòåëè ìíîãèõ íàó÷íûõ öåíòðîâ ìèðà,
â òîì ÷èñëå ÑØÀ, Èòàëèè, Ôðàíöèè, Ïîðòóãàëèè è äð.
Â ÷èñëå îðãàíèçàòîðîâ è äîêëàä÷èêîâ êîíôåðåíöèè
áûëè âåäóùèå ó÷åíûå ÎÈßÈ àêàäåìèêè Â. Ã. Êàäûøåâ-
ñêèé, Ä. Â. Øèðêîâ, ïðîôåññîðà À. Í. Ñèñàêÿí,
È. Ë. Ñîëîâöîâ, È. Ä. Ìàíäæàâèäçå è äð.

�

Ñ 9 ïî 13 ñåíòÿáðÿ â Òåõíè÷åñêîì óíèâåðñèòåòå
ã. Ìþíõåíà (Ãåðìàíèÿ) ñîñòîÿëàñü î÷åðåäíàÿ Ìåæäó-

íàðîäíàÿ êîíôåðåíöèÿ ïî ðàññåÿíèþ íåéòðîíîâ. Ýòî
îäíà èç íàèáîëåå êðóïíûõ êîíôåðåíöèé ïî äàííîé òå-
ìàòèêå, êîòîðàÿ ïðîâîäèòñÿ êàæäûå ÷åòûðå ãîäà. Â íåé
ïðèíÿëî ó÷àñòèå áîëåå 820 ó÷åíûõ èç ðàçíûõ ñòðàí
ìèðà, â òîì ÷èñëå 47 — èç Ðîññèè. Äåëåãàöèÿ îò ËÍÔ
ÎÈßÈ âêëþ÷àëà 15 ÷åëîâåê. Â ïðîãðàììå êîíôåðåíöèè
áûëè ïðåäñòàâëåíû îáçîðíûå äîêëàäû è îðèãèíàëüíûå
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and on nonequilibrium processes relevant for heavy-ion col-
lisions and astrophysics.

Such summer schools to be held in Dubna were initiat-
ed by professors of Rostock University.

The next school within this programme will be held in
Dubna in summer 2002 on the subject «Quantum Statistics
of Many-Particle Systems».

�

The 10th M. Lomonosov Conference on Elementary

Particle Physics took place in Moscow State University on
23–29 August. The Joint Institute for Nuclear Research was
one of its organizers. The Conference was attended by rep-
resentatives of many scientific centres of the world, includ-
ing France, Italy, Portugal, the USA and other countries.
Among the Conference organizers and lecturers were the
leading JINR scientists Academicians V. Kadyshevsky,

D. Shirkov, Professors A. Sissakian, I. Solovtsov,
J. Mandzhavidze and others.

�

On 9–13 September in the Technical University in Mu-
nich (Germany), a regular International Conference on

Neutron Scattering took place. This is one of the largest
conferences in the field held every four years. Over 820 sci-
entists from different countries in the world, including 47
scientists from Russia, took part in it. The delegation from
JINR’s FLNP included 15 scientists. The programme of the
Conference included reviews and original presentations de-
voted to the most interesting results of neutron scattering in-
vestigations of the structure, properties and dynamics of
crystals, amorphous substances, liquids, thin films and mul-
tilayer materials, biological objects, etc. Special attention
was paid to projects of new and development of the existing

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà, 20–30 àâãóñòà.
Ìåæäóíàðîäíàÿ ëåòíÿÿ øêîëà
«Ïëîòíàÿ ìàòåðèÿ â ôèçèêå è àñòðîôèçèêå»

Bogoliubov Laboratory of Theoretical Physics,
20–30 August. At a meeting of the International
Summer School «Dense Matter in Physics
and Astrophysics»
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ñîîáùåíèÿ, ïîñâÿùåííûå íàèáîëåå èíòåðåñíûì ðåçóëü-
òàòàì èññëåäîâàíèÿ ñòðóêòóðû, ñâîéñòâ è äèíàìèêè
êðèñòàëëîâ, àìîðôíûõ âåùåñòâ, æèäêîñòåé, òîíêèõ
ïëåíîê è ìíîãîñëîéíûõ ìàòåðèàëîâ, áèîëîãè÷åñêèõ
îáúåêòîâ è äð. ñ ïîìîùüþ ðàññåÿíèÿ íåéòðîíîâ. Îñîáîå
âíèìàíèå áûëî óäåëåíî ïðîåêòàì íîâûõ, ðàçâèòèþ ñó-
ùåñòâóþùèõ íåéòðîííûõ èñòî÷íèêîâ, à òàêæå ñîçäà-
íèþ è ðàçâèòèþ óñòàíîâîê äëÿ ôèçè÷åñêèõ èññëåäîâà-
íèé. Âàæíîå ìåñòî â ðàáîòå êîíôåðåíöèè çàíèìàëè
ñòåíäîâûå ñåêöèè. Ñîòðóäíèêàìè ËÍÔ ÎÈßÈ áûëè
ïðåäñòàâëåíû óñòíûå è ñòåíäîâûå äîêëàäû, ñîäåðæà-
ùèå ðåçóëüòàòû èññëåäîâàíèé, ïðîâåäåííûõ íà èì-
ïóëüñíîì ðåàêòîðå ÈÁÐ-2 è äðóãèõ íåéòðîííûõ èñòî÷-
íèêàõ, â øèðîêîé îáëàñòè íàïðàâëåíèé ñîâðåìåííîé
ôèçèêè êîíäåíñèðîâàííûõ ñðåä: àòîìíàÿ è ìàãíèòíàÿ
ñòðóêòóðà íîâûõ ìàòåðèàëîâ, ðåôëåêòîìåòðèÿ, âëèÿíèå
âûñîêîãî äàâëåíèÿ íà ñòðóêòóðó è äèíàìèêó êðèñòàë-
ëîâ, äèíàìèêà îðãàíè÷åñêèõ ìîëåêóë, æèäêîñòè, áèîëî-
ãè÷åñêèõ îáúåêòîâ è äð. Â ðàìêàõ êîíôåðåíöèè ñîñòîÿ-
ëàñü öåðåìîíèÿ âðó÷åíèÿ ïðåìèè èìåíè Âàëüòåðà Õàëü-
ãà, êîòîðàÿ ïðèñóæäàåòñÿ ðàç â äâà ãîäà Åâðîïåéñêîé
íåéòðîííîé àññîöèàöèåé çà âûäàþùèéñÿ âêëàä â èññëå-
äîâàíèÿ â îáëàñòè ðàññåÿíèÿ íåéòðîíîâ. Íà ýòîò ðàç ëà-
óðåàòîì ñòàëà ïðîô. Äæ. Áðàóí (Èíñòèòóò Ëàóý–Ëàíæå-
âåíà).

�

Ñóïåðñèììåòðèÿ — êëþ÷åâîå ïîíÿòèå ñîâðåìåí-
íîé òåîðèè ñòðóí è áðàí (M-òåîðèÿ), êîòîðàÿ íà ñåãîäíÿ,
ïî îáùåìó ìíåíèþ, ñ÷èòàåòñÿ âñåîáúåìëþùåé ôóíäà-
ìåíòàëüíîé ôèçè÷åñêîé òåîðèåé. Â ñâÿçè ñ êâàíòîâûì
ìåòîäîì îáðàòíîé çàäà÷è ðàññåÿíèÿ è íåêîììóòàòèâíîé
ãåîìåòðèåé â ïîñëåäíèå äåñÿòü ëåò øèðîêîå ïðèçíàíèå
ïîëó÷èëè êâàíòîâûå ñèììåòðèè, ñâÿçàííûå ñ ïîíÿòèåì
êâàíòîâûõ ãðóïï. Â ïîñëåäíèå äâà ãîäà ñòàëî ÿñíî, ÷òî
íåêîììóòàòèâíàÿ ãåîìåòðèÿ òàêæå èãðàåò ñòåðæíåâóþ
ðîëü â òåîðèè ñòðóí. Â ñâÿçè ñ âïå÷àòëÿþùèìè ðåçóëü-
òàòàìè ñåé÷àñ ñòàíîâèòñÿ î÷åíü âàæíûì ïðîâåäåíèå
êîíôåðåíöèé, íà êîòîðûõ ìîãëè áû âñòðåòèòüñÿ ôèçè-
êè-òåîðåòèêè — ñïåöèàëèñòû ïî òåîðèè ñòðóí è ìàòå-
ìàòèêè, àêòèâíî ðàáîòàþùèå â îáëàñòè êâàíòîâûõ
ãðóïï è íåêîììóòàòèâíûõ ãåîìåòðèé, ÷òîáû îáìåíÿòü-
ñÿ èäåÿìè è ìåòîäàìè, ïðèñóùèìè ýòèì äâóì èíòåíñèâ-
íî ðàçâèâàþùèìñÿ íàïðàâëåíèÿì íà ñòûêå òåîðåòè÷å-
ñêîé ôèçèêè è ìàòåìàòèêè. Ýòîìó ïîëíîñòüþ ñîîòâåò-
ñòâîâàëî ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå
«Ñóïåðñèììåòðèè è êâàíòîâûå ñèììåòðèè»
(SQS’01), îðãàíèçîâàííîå ÎÈßÈ è Èíñòèòóòîì òåîðå-
òè÷åñêîé ôèçèêè Âðîöëàâñêîãî óíèâåðñèòåòà è ïðîõî-
äèâøåå ñ 21 ïî 25 ñåíòÿáðÿ â Êàðïà÷å (Ïîëüøà).
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neutron sources, together with the creation of new and im-
provement of the existing instrumentation for physic re-
search. Poster sessions were an important part of the Confer-
ence. The FLNP scientists submitted oral and poster presen-
tations, containing the results of investigations with the
IBR-2 reactor and other neutron sources, covering a wide
spectrum of problems in the present-day physics of con-
densed matter, including the atomic and molecular structure
of novel materials, reflectometry, effects of pressure on the
structure and dynamics of crystals, dynamics of organic
molecules, liquids, biological objects, etc. During the Con-
ference a ceremony was held to give the Walter Hälg Prize
for an outstanding contribution to neutron scattering re-
search awarded by the European Neutron Association every
two years. This year the winner is Professor J. Brown
(Laue–Langevin Institute).

�

Supersymmetry is the key-stone of the modern theory
of strings and branes (M-theory) that is nowadays common-
ly believed to be the ultimate fundamental physical theory.

Quantum symmetries associated with the notion of quantum
groups have got a great recognition for the last decade in
connection with the quantum Inverse Scattering Problem
and Noncommutative Geometry. During the last two years,
it was realized that the noncommutative geometry plays a
pivotal role in the string theory, as well. In view of these im-
pressing developments, now it is of primary importance to
organize conferences where the string theorists and mathe-
maticians actively working in the field of quantum groups
and noncommutative geometries could meet with each other
and interchange the ideas and methods inherent in these two
intensively developing areas at the edge of theoretical
physics and mathematics. The workshop «Supersymme-

tries and Quantum Symmetries» (SQS) that was held on
21–25 September in Karpacz (Poland) and organized by
JINR and the Institute for Theoretical Physics of Wroclaw
University (Poland) fully met this incentive.

This series of workshops was founded by V. I. Ogievet-
sky (1928–1996), and the previous workshops were orga-
nized in Dubna by members of his former group at BLTP.
The last one was held in the summer of 1999. On the other
hand, the theorists from the Institute of Theoretical Physics
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Ýòà ñåðèÿ ðàáî÷èõ ñîâåùàíèé áûëà îñíîâàíà
Â. È. Îãèåâåöêèì (1928–1996), è ïðåäûäóùèå ñîâåùà-
íèÿ ïðîâîäèëèñü â Äóáíå ÷ëåíàìè åãî ãðóïïû â ËÒÔ.
Ïîñëåäíåå òàêîå ñîâåùàíèå ïðîõîäèëî ëåòîì 1999 ã. Ñ
äðóãîé ñòîðîíû, òåîðåòèêè èç Èíñòèòóòà òåîðåòè÷åñêîé
ôèçèêè Âðîöëàâñêîãî óíèâåðñèòåòà (È. Ëóêåðñêèé,
Ç. Ïîïîâè÷ è äð.) èìåþò áîëüøîé îïûò â îðãàíèçàöèè
ìàêñ-áîðíîâñêèõ ñèìïîçèóìîâ (MBS) ñî ñõîäíîé íàó÷-
íîé ïðîãðàììîé, êîòîðûå ïðîõîäÿò íà ãîðíîì êóðîðòå
Êàðïà÷ íåäàëåêî îò Âðîöëàâà. Áîëüøèíñòâî ó÷àñòíèêîâ
SQS-ñîâåùàíèé ïî òðàäèöèè ïðèíèìàþò ó÷àñòèå òàêæå
è â áîðíîâñêèõ ñèìïîçèóìàõ, è íàîáîðîò. Ïîýòîìó, à
òàêæå â íàäåæäå íà äàëüíåéøåå óñïåøíîå íàó÷íîå ñî-
òðóäíè÷åñòâî òåîðåòèêîâ Äóáíû ñ ïîëüñêèìè êîëëåãà-
ìè â ýòîì ãîäó áûëî ðåøåíî îáúåäèíèòü äâà íàó÷íûõ
ìåðîïðèÿòèÿ è ïðîâåñòè â Êàðïà÷å ñîâìåñòíîå ðàáî÷åå
ñîâåùàíèå — «SQS’01 – XVI MBS». Îíî áûëî îðãàíè-
çîâàíî ïðè ïîääåðæêå ïðîãðàììû «Áîãîëþáîâ–Èí-
ôåëüä» è ïðîøëî ñ áîëüøèì óñïåõîì.

Â ðàáîòå ñîâåùàíèÿ ó÷àñòâîâàëè êàê õîðîøî èç-
âåñòíûå ýêñïåðòû â äàííûõ îáëàñòÿõ (K. Stelle (Ëîí-
äîí), È. Àðåôüåâà, Ì. Îëüøàíåöêèé è Ì. Âàñèëüåâ
(Ìîñêâà), M. de Roo (Ãðîíèíãåí), Ä. Ëåéòèñ (Ñòîê-
ãîëüì), A. Restuccia (Êàðàêàñ), Ä. Ñîðîêèí (Õàðüêîâ,

Ïàäóÿ)), òàê è ìîëîäûå òåîðåòèêè, òîëüêî íà÷èíàþùèå
ñâîþ íàó÷íóþ êàðüåðó. Ñðåäè îáñóæäàåìûõ òåì ÿ õîòåë
áû îòìåòèòü ñëåäóþùèå: ðîëü íåêîììóòàòèâíîé ãåîìå-
òðèè â òåîðèè ñòðóí è êâàíòîâîé ãðàâèòàöèè, D-áðàíû,
ñóïåðñèììåòðè÷íûå òåîðèè Áîðíà–Èíôåëüäà è èõ ñâÿçü
ñ ÷àñòè÷íûì ñïîíòàííûì íàðóøåíèåì ñóïåðñèììåò-
ðèè, ñîëèòîííûå ðåøåíèÿ â òåîðèè ñòðóí, êâàíòîâûå
ãðóïïû è èíòåãðèðóåìûå ñèñòåìû, âûñøèå ñïèíû è èõ
ñâÿçü ñ M-òåîðèåé, ñóïåðìàòåìàòèêà. Ïîìèìî äîêëàäîâ
áûëî ìíîãî íàñûùåííûõ è ïîëåçíûõ îáñóæäåíèé, òàê-
æå áûëè íàìå÷åíû íîâûå íàïðàâëåíèÿ ñîòðóäíè÷åñòâà.
Ïëàíèðóåòñÿ è â äàëüíåéøåì ïðîâîäèòü òàêèå ñîâìåñò-
íûå ðàáî÷èå ñîâåùàíèÿ.

Å. Èâàíîâ

�

22–29 ñåíòÿáðÿ â ßëòå, Êðûì (Óêðàèíà), ïðîõîäèëà
16-ÿ ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Íîâûå òåíäåíöèè â

ôèçèêå âûñîêèõ ýíåðãèé», îðãàíèçîâàííàÿ ÎÈßÈ è Èí-
ñòèòóòîì òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà
ÍÀÍ Óêðàèíû. Îíà ïðîäîëæèëà ñåðèþ êîíôåðåíöèé,
ïîñâÿùåííûõ â îñíîâíîì «ìÿãêîé», èëè íåïåðòóðáà-
òèâíîé ôèçèêå, è íåêîòîðûì äðóãèì âîïðîñàì àäðîí-
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of Wroclaw University (J. Lukierski, Z. Popowicz, and oth-
ers) had a long-time experience of organizing Max-Born
Symposia (MBS) with a similar scientific programme in the
mountain resort Karpacz, located not so far from Wroclaw.
Most of the participants of the SQS workshops traditionally
participate in the MBS and vice versa. Thus, in the hope of
subsequent successful scientific collaboration of theorists
from Dubna with their Polish colleagues, it was decided this
year to join both meetings and to organize the joint
SQS ’01 – XVI MBS workshop in Karpacz. It was support-
ed by the funds of the Bogoliubov–Infeld Programme and
went off very successfully.

The workshop was attended both by the world-wide ex-
perts in the fields, such as K. Stelle (London), I. Aref’eva,
M. Olshanetsky and M. Vasiliev (Moscow), M. de Roo
(Groningen), D. Leites (Stockholm), A. Restuccia (Cara-
cas), D. Sorokin (Kharkov and Padova), and many young
theorists still just starting their scientific career. Among the
topics which were discussed, I would like to mention the fol-
lowing ones: implications of noncommutative geometry in
the string theory and quantum gravity, D-branes, supersym-
metric Born–Infeld theories and their relation to partial
spontaneous breaking of supersymmetry, solitonic solutions

in the string theory, quantum groups and integrable systems,
higher spins, twistors and their links with M-theory, super-
mathematics. Besides the talks, there was a plenty of inten-
sive and fruitful discussions among the participants, and
new directions of scientific collaboration were marked. It
was planned to continue the organizaton of such joint work-
shops in the future.

E. Ivanov

�

On 22–29 September the XVI International Conference
«New Trends in High Energy Physics» was held in Yalta
(the Crimea, the Ukraine). It was organized by JINR and the
N. Bogoliubov Institute for Theoretical Physics of the Na-
tional Academy of Sciences of the Ukraine. It was a sequel
of conferences on hadron physics devoted to a «soft», or
non-perturbative, physics and to some related problems of
hadron interactions at high energies. The Conference was
organized under the support of the National Academy of
Sciences of the Ukraine and the Russian Foundation for Ba-
sic Research.
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íûõ âçàèìîäåéñòâèé ïðè âûñîêèõ ýíåðãèÿõ. Êîíôåðåí-
öèÿ áûëà îðãàíèçîâàíà ïðè ïîääåðæêå ÍÀÍ Óêðàèíû è
ÐÔÔÈ.

Ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ øêîëà â Äóáíå

C 27 èþíÿ ïî 11 èþëÿ íà áàçå ñàíàòîðèÿ-ïðîôèëàê-
òîðèÿ «Ðàòìèíî» Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ
èññëåäîâàíèé ïðîõîäèëà ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ
øêîëà «ßäåðíî-ôèçè÷åñêèå ìåòîäû è óñêîðèòåëè â

áèîëîãèè è ìåäèöèíå». Ýòî áûëà î÷åðåäíàÿ øêîëà â öè-
êëå ëåòíèõ ñòóäåí÷åñêèõ øêîë, ïðîâîäèìûõ ÎÈßÈ.

Øèðîêîå ïðèìåíåíèå â ìåäèöèíå èîíèçèðóþùèõ è
íåèîíèçèðóþùèõ èçëó÷åíèé, ðàäèîíóêëèäîâ è ãàì-
ìà-àïïàðàòîâ, ýëåêòðîííûõ è ïðîòîííûõ óñêîðèòåëåé,
êîìïüþòåðíûõ òîìîãðàôîâ ñäåëàëî ìåäèöèíñêóþ ôè-
çèêó «ñòðàòåãè÷åñêèì îðóæèåì», íàñòîÿùèì è áóäóùèì
ìåäèöèíû. Ïðèêëàäíàÿ ìåäèöèíñêàÿ ôèçèêà ñåãîäíÿ —
ýòî ôèçèêà ëó÷åâîé òåðàïèè, ÿäåðíîé ìåäèöèíû, ëó÷å-
âîé äèàãíîñòèêè; ôèçèêà íåèîíèçèðóþùèõ ìåòîäîâ
äèàãíîñòèêè è òåðàïèè; êîìïüþòåðû è ìàòåìàòè÷åñêîå
ìîäåëèðîâàíèå â äèàãíîñòèêå è ëå÷åíèè; ðàäèàöèîííàÿ
áåçîïàñíîñòü è ðàäèîýêîëîãèÿ. Øêîëà ïðîâîäèëàñü äëÿ
îçíàêîìëåíèÿ ñòóäåíòîâ è àñïèðàíòîâ ñ ïîñëåäíèìè äî-

ñòèæåíèÿìè è ñîâðåìåííûìè ïðîáëåìàìè ïðèêëàäíîé
ìåäèöèíñêîé ôèçèêè. Â íåé ó÷àñòâîâàëè ñëóøàòåëè èç
Ñëîâàêèè, Ïîëüøè, ×åõèè, Ðóìûíèè, Áåëîðóññèè, Ðîñ-
ñèè, Ñåíåãàëà, Ýêâàäîðà è Ìàêåäîíèè. Ðàáî÷èì ÿçûêîì
øêîëû áûë àíãëèéñêèé.

Ïðåïîäàâàòåëÿìè øêîëû ÿâëÿëèñü 37 ïðîôåññîðîâ
èç ÎÈßÈ è óíèâåðñèòåòîâ è èíñòèòóòîâ Ðîññèè, Ïîëü-
øè, ×åõèè, ÑØÀ, Ãåðìàíèè è Øâåéöàðèè.

Îáùåå êîëè÷åñòâî ó÷àñòíèêîâ øêîëû — 127 ÷åëî-
âåê: 80 ñòóäåíòîâ èç ÌÈÔÈ, ÌÃÓ, Óðàëüñêîãî óíèâåð-
ñèòåòà, èç âóçîâ Ëèïåöêà, Áåëîðóññèè, Ñëîâàêèè, óíè-
âåðñèòåòîâ Ïîëüøè, ×åõèè (Ïðàæñêèé òåõíè÷åñêèé
óíèâåðñèòåò), Ðóìûíèè, Ó÷åáíî-íàó÷íîãî öåíòðà
ÎÈßÈ, 10 àñïèðàíòîâ ÌÃÓ, Îíêîöåíòðà (Ìîñêâà),
Ïðàæñêîãî òåõíè÷åñêîãî óíèâåðñèòåòà, èç Ñëîâàêèè è
ÎÈßÈ.

Äëÿ îðãàíèçàöèè è ïðîâåäåíèÿ øêîëû ïðèêàçîì ïî
ÎÈßÈ áûë ñîçäàí îðãêîìèòåò, ïðåäñåäàòåëåì êîòîðîãî
ÿâëÿëñÿ âèöå-äèðåêòîð ÎÈßÈ ïðîô. À. Í. Ñèñàêÿí.

Ïðîãðàììà øêîëû áûëà î÷åíü èíòåðåñíîé. Ëåêòî-
ðû áûëè õîðîøî ïîäãîòîâëåíû, áîëüøèíñòâî èç íèõ
èìåëî êîìïüþòåðíûå ïðåçåíòàöèè. Âñå îíè ñ óäîâëå-
òâîðåíèåì îòìåòèëè õîðîøóþ òåõíè÷åñêóþ è ïðî-
ãðàììíóþ îñíàùåííîñòü øêîëû, ïîçâîëèâøóþ èì ïðî-
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International Student School in Dubna

On 27 June – 11 July JINR’s holiday home «Ratmino»
hosted the International Student School «Nuclear Physics

Methods and Accelerators in Biology and Medicine»,
which was held within the series of JINR’s summer student
schools.

The wide application of ionizing and non-ionizing radi-
ation, radionuclides, gamma therapy units, electron and pro-
ton accelerators, and computer tomographs in medicine has
turned medical physics into a kind of «strategic arms» and
one of the bases of medicine in the present and future. Mod-
ern applied medical physics is concerned with radiation
therapy, nuclear medicine, radiation diagnostics, non-ioniz-
ing diagnostics and therapy, computer facilities and mathe-
matical modelling in diagnostics and therapy, radiation safe-
ty, and radioecology. The purpose of the School was to ac-
quaint students and postgraduates with latest achievements
and current problems of applied medical physics.

The School was attended by students from Belarus, the
Czech Republic, Ecuador, Macedonia, Poland, Romania,
Russia, Senegal, and Slovakia. The working language of the
School was English.

The lecturers of the School were 37 specialists of JINR,
the Czech Republic, Germany, Poland, Russia, Switzerland,
and the USA.

The total number of the School participants was 127.
Eighty students came from Moscow Engineering Physics
Institute (MEPI), Moscow State University (MSU), Ural
University, Lipetsk, Belarus, the Czech Republic (Prague
Technical University), Polish universities, Romania, Slo-
vakia, and JINR’s University Centre. The audience included
10 postgraduates of MSU, the Oncology Centre (Moscow),
Prague Technical University, Slovakia, and JINR.

To prepare and conduct the School, an Organizing
Committee was set up by a special JINR Directorate order.
The Organizing Committee was headed by JINR Vice-Di-
rector Prof. A. N. Sissakian. Besides, a working group was
formed to make technical and organizational provisions dur-
ing the School.

The Organizing Committee included representatives of
JINR Member States. Notably active were the Committee
members of JINR, MEPI, the Czech Republic, and Poland.

Invited to the official opening of the School were JINR
Vice-Director Prof. Ts. Vylov (Bulgaria), Director of the
Dzhelepov Laboratory of Nuclear Problems Prof.
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Äóáíà, 27 èþíÿ – 11 èþëÿ.
Ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ øêîëà
«ßäåðíî-ôèçè÷åñêèå ìåòîäû
è óñêîðèòåëè â áèîëîãèè è ìåäèöèíå»

Dubna, 27 June – 11 July.
International Student School
«Nuclear Physics Methods and
Accelerators in Biology
and Medicine»
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âåñòè ëåêöèè áåç äîïîëíèòåëüíûõ óñèëèé. Íåîáõîäèìî
îòìåòèòü ïðåêðàñíûå ëåêöèè ïðîô. Ã. Áàéåðà (Øâåéöà-
ðèÿ), êîòîðûå ïîëó÷èëè íàèáîëüøèé îòêëèê ñðåäè ñòó-
äåíòîâ.

Âàæíîé îñîáåííîñòüþ øêîëû ñòàëî ïðîâåäåíèå
ñòóäåí÷åñêèõ ñåññèé, íà êîòîðûõ áûëî ïðåäñòàâëåíî
23 ðàáîòû ñòóäåíòîâ èç Ïîëüøè, Ðîññèè, ×åõèè. Òðè
ëó÷øèå ñòóäåí÷åñêèå ðàáîòû áûëè îòìå÷åíû ïðèçàìè.

Ñòóäåíòû, àêòèâíî ó÷àñòâîâàâøèå â ðàáîòå øêîëû,
ïîëó÷èëè ñîîòâåòñòâóþùèå ñåðòèôèêàòû. Ïîñåùàå-
ìîñòü çàíÿòèé áûëà äîâîëüíî âûñîêîé è ñîñòàâèëà ïðè-
ìåðíî 85 %.

Ïðîâåäåíèå øêîëû â Ðàòìèíî ñïîñîáñòâîâàëî òåñ-
íîìó îáùåíèþ ó÷àñòíèêîâ, òàê êàê ñòóäåíòû íå òîëüêî
ñëóøàëè ëåêöèè è ðàáîòàëè íà ñåìèíàðàõ, íî è ó÷àñòâî-
âàëè â ðàçíîîáðàçíûõ ñïîðòèâíûõ è êóëüòóðíûõ ìåðî-
ïðèÿòèÿõ.

Ïî÷òè âñå ïðåïîäàâàòåëè îñòàâèëè ñâîè ìàòåðèàëû,
êîòîðûå, ñ èõ ñîãëàñèÿ, ñåé÷àñ ðàçìåùåíû íà www-
ñòðàíèöå Ó÷åáíî-íàó÷íîãî öåíòðà, â ðàçäåëå, ïîñâÿ-
ùåííîì øêîëå (http://uc.jinr.ru/SummerSchool), è ïîñëó-
æàò ìàòåðèàëàìè äëÿ äàëüíåéøåé ðàáîòû ñòóäåíòîâ.

Ïëàíèðóåòñÿ èçäàíèå òðóäîâ øêîëû, â êîòîðûõ áó-
äóò ïðåäñòàâëåíû è ëåêöèè, è ñòóäåí÷åñêèå ðàáîòû.

Ïîñëå îêîí÷àíèÿ øêîëû ìíîãèå ó÷àñòíèêè ïðèñëà-
ëè ïèñüìà, â êîòîðûõ âûñîêî îöåíèëè îðãàíèçàöèþ,
ïðîâåäåíèå è ïðîãðàììó øêîëû è íàäåþòñÿ íà ïðîäîë-
æåíèå øêîë ïî ýòîé òåìàòèêå. Ïîëüñêàÿ ñòîðîíà ïðåäëà-
ãàåò ïðîâåñòè ñëåäóþùóþ øêîëó â 2003 ã. â Ïîçíàíè, à
ïðåäñòàâèòåëè ×åõèè — â 2005 ã. â Ïðàãå.

Øêîëà ìîëîäûõ ó÷åíûõ â Ãîìåëå

Ëåòîì 2001 ã. (7–16 àâãóñòà) ïðîõîäèëà òðàäèöèîí-
íàÿ ìåæäóíàðîäíàÿ ãîìåëüñêàÿ øêîëà-ñåìèíàð «Àêòó-

àëüíûå ïðîáëåìû ôèçèêè ÷àñòèö». Âïåðâûå ýòîò ôî-
ðóì íàó÷íîé ìîëîäåæè ïðîâîäèëñÿ â Ãîìåëå â 1971 ã. ïî
èíèöèàòèâå àêàäåìèêîâ Í. Í. Áîãîëþáîâà è Ô. È. Ôå-
äîðîâà è äàëåå — â 1973 è 1977 ãã.

×åòûðå ãîäà íàçàä ïîñëå äâàäöàòèëåòíåãî ïåðåðûâà
ñîâìåñòíûìè óñèëèÿìè ó÷åíûõ ÎÈßÈ è Áåëîðóññèè
òðàäèöèÿ áûëà âîçîáíîâëåíà. Øêîëà ýòîãî ãîäà ñòàëà
óæå òðåòüåé ïîñëå 1997 ã. Óìåñòíî íàïîìíèòü, ÷òî ýòè
øêîëû, îðãàíèçàöèÿ êîòîðûõ îñóùåñòâëÿëàñü ïî ïîðó-
÷åíèþ Í. Í. Áîãîëþáîâà è Ô. È. Ôåäîðîâà Â. Ã. Êàäû-
øåâñêèì, â çíà÷èòåëüíîé ìåðå ñîäåéñòâîâàëè ñòàíîâëå-
íèþ è ðàçâèòèþ ôèçèêè ýëåìåíòàðíûõ ÷àñòèö è âûñî-
êèõ ýíåðãèé â Áåëîðóññèè. Ñîëèäíûì ôóíäàìåíòîì äëÿ
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N. A. Russakovich, Head of a MEPI Department Prof.
V. A. Klimanov, Assoc. Prof. A. P. Chernyayev of MSU,
and First Deputy Minister of Education of the Russian Fed-
eration Prof. V. M. Zhurakovsky, who sent a message of
greetings to the School.

The School programme was very interesting. The lec-
turers were very well prepared; most of them had comput-
er-based presentations. They were all pleased to note good
technical and software support of the School, which provid-
ed excellent conditions for lecturing.

Student sessions were an important feature of the
School. At the end of the School, determined were three best
student reports, and their authors were awarded prizes.

Students who actively participated in the School were
given the School certificates. Attendance throughout the
School was quite high; it was about 85 %.

The location of the School in Ratmino made for close
communication between the participants. Not only did the
students attend the lectures and participate in the seminars,
but they also enjoyed various sport and culture activities.

Almost all the lecturers have left their lecture presenta-
tions with the School organizers. With the lecturers’ permis-
sion, these materials have been put up at the Internet pages

of the University Centre (http://uc.jinr.ru/SummerSchool)
as manuals for students.

It is planned to issue the proceedings of the School,
which will include both lectures and students’ reports.

The organizers of the School have received letters from
many of its participants with high appraisals of the organiza-
tion, conduction, and programme of the School and sugges-
tions that more schools on these topics be arranged. Polish
representatives proposed that the next school be held in Poz-
nan in 2003; Czech representatives proposed that another
school be held in Prague in 2005.

Gomel School of Young Scientists

The traditional International School-Seminar «Actual

Problems of Particle Physics» took place on 7–16 August.
For the first time, this forum for young scientists was con-
ducted in Gomel in 1971 on the initiative of Academicians
N. N. Bogoliubov and F. I. Fedorov, and was also organized
later in 1973 and 1977.

Owing to mutual efforts of JINR and Belorussian scien-
tists, four years ago this tradition was resumed after a twen-
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ýòîãî ïîñëóæèëà èçâåñòíàÿ øêîëà áåëîðóññêèõ ôèçè-
êîâ-òåîðåòèêîâ, ñîçäàííàÿ â ñòåíàõ Áåëîðóññêîé àêàäå-
ìèè íàóê Ô. È. Ôåäîðîâûì, 90-ëåòèþ ñî äíÿ ðîæäåíèÿ
êîòîðîãî áûëà ïîñâÿùåíà øêîëà ýòîãî ãîäà.

Î âëèÿíèè íàó÷íûõ èäåé Ô. È. Ôåäîðîâà, èõ ïðî-
íèêíîâåíèè â ñîâðåìåííûå ìåòîäû èññëåäîâàíèÿ ñèì-
ìåòðèé â ôèçèêå, à òàêæå â ìåòîäû êâàíòîâîé òåîðèè
ïîëÿ, ìåòîäû ðàñ÷åòà ïðîöåññîâ âçàèìîäåéñòâèÿ ýëå-
ìåíòàðíûõ ÷àñòèö ãîâîðèëîñü â äîêëàäàõ ÷ëåíà-êîððå-
ñïîíäåíòà ÍÀÍ ÐÁ, íà÷àëüíèêà ëàáîðàòîðèè ôèçèêè ÷à-
ñòèö Èíñòèòóòà ôèçèêè èì. Á. È. Ñòåïàíîâà ÍÀÍ ÐÁ
À. À. Áîãóøà è ÷ëåíà-êîððåñïîíäåíòà ÍÀÍ ÐÁ
Ë. Ì. Òîìèëü÷èêà. Áëèçêèå ïî òåìå äîêëàäû ñäåëàëè è
÷ëåí-êîððåñïîíäåíò ÍÀÍ ÐÁ, äèðåêòîð Èíñòèòóòà
ÿäåðíîé ôèçèêè ïðè Áåëîðóññêîì ãîñóíèâåðñèòåòå
Â. Ã. Áàðûøåâñêèé («Ñïèíîâûå ýôôåêòû, íàáëþäàåìûå
ïðè ïðîõîæäåíèè àäðîííûõ ïó÷êîâ ÷åðåç ìàòåðèþ») è
ïðîôåññîð È. À. Ñàöóíêåâè÷ («Ñâîéñòâà íîâûõ àòî-
ìîâ»).

Â òå÷åíèå ñåìè ðàáî÷èõ äíåé øêîëû-ñåìèíàðà
áûëî ïðî÷èòàíî îêîëî 50 ëåêöèé. Ïîäðîáíî î íàó÷íîé
ïðîãðàììå ÎÈßÈ ðàññêàçàë ïðîôåññîð À. Í. Ñèñàêÿí.
Áîëüøîé èíòåðåñ âûçâàëè äîêëàäû äèðåêòîðà Ëàáîðà-
òîðèè ÿäåðíûõ ïðîáëåì ïðîôåññîðà Í. À. Ðóñàêîâè÷à

îá èññëåäîâàíèÿõ, ïðîâîäèìûõ ôèçèêàìè ËßÏ ïî øè-
ðîêîìó ôðîíòó, à òàêæå î ïðèìåíåíèè ïó÷êîâ óñêîðèòå-
ëÿ ËßÏ äëÿ àäðîíîé òåðàïèè. Ðåçóëüòàòû ñîâìåñòíûõ
ðàáîò òåîðåòèêîâ èç ÎÈßÈ è Ãîìåëüñêîãî óíèâåðñèòåòà
ïî àíàëèòè÷åñêèì ïîäõîäàì ê âûõîäó çà ðàìêè òåîðèè
âîçìóùåíèé â êâàíòîâîé õðîìîäèíàìèêå áûëè ïðåäñòà-
âëåíû â ëåêöèÿõ àêàäåìèêà Ä. Â. Øèðêîâà è ïðîôåññî-
ðà È. Ë. Ñîëîâöîâà.

Îòìåòèì, ÷òî â 70-õ ãã. ïðè ïîìîùè ÎÈßÈ â Èíñòè-
òóòå ôèçèêè ÍÀÍ ÐÁ áûëà ñîçäàíà ëàáîðàòîðèÿ ôèçèêè
÷àñòèö, ñîòðóäíèêè êîòîðîé ïðèíèìàëè àêòèâíîå ó÷à-
ñòèå â ïîäãîòîâêå è ïðîâåäåíèè ñîâìåñòíûõ ñ ôèçèêàìè
ÎÈßÈ ýêñïåðèìåíòîâ íà óñêîðèòåëå ÈÔÂÝ â Ïðîòâè-
íî. Â íàñòîÿùåå âðåìÿ áåëîðóññêèå ôèçèêè — è òåîðå-
òèêè, è ýêñïåðèìåíòàòîðû — ÷åðåç ÎÈßÈ ó÷àñòâóþò â
ïîäãîòîâêå êðóïíåéøèõ ìåæäóíàðîäíûõ ýêñïåðèìåí-
òîâ ATLAS è CMS íà áóäóùåì ïðîòîí-ïðîòîííîì êîë-
ëàéäåðå LHC â ÖÅÐÍ. Ïîýòîìó ñîîáùåíèÿì î ïîñëåä-
íèõ ðàçðàáîòêàõ è ïðîãðàììàõ èññëåäîâàíèé íà ýòèõ
óñòàíîâêàõ íà øêîëå óäåëÿëîñü áîëüøîå âíèìàíèå.
Êîëëàáîðàöèåé ATLAS äëÿ ÷òåíèÿ ëåêöèé î ôèçè÷å-
ñêîé ïðîãðàììå è î ñîñòîÿíèè äåë ñ ðàáîòàìè ïî ñîçäà-
íèþ óçëîâ äåòåêòîðà áûë íàïðàâëåí ïðåäñòàâèòåëü ýòîé
êîëëàáîðàöèè ïðîôåññîð Ñ. À. Ñèâîêëîêîâ (ÌÃÓ). Îá
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ty-year break. This year’s School has been the third since
1997. It is appropriate to remind that these schools, the orga-
nization of which was launched by V. G. Kadyshevsky at
the order of N. N. Bogoliubov and F. I. Fedorov, have made
a remarkable contribution into the formation and develop-
ment of both physics of elementary particles and high ener-
gy physics in Belarus. The famous school of Belorussian
theoretical physicists founded by F. I. Fedorov within the
precincts of the Belorussian Academy of Sciences served as
a solid basis for that. It is to the 90th anniversary of F. I. Fe-
dorov that the 2001 School was dedicated to.

Reports on the influence of F. I. Fedorov’s scientific
ideas, their penetration into the modern methods of studies
of symmetries in physics, as well as into the methods of
quantum field theory and calculations for elementary parti-
cles interaction processes, were presented by Correspond-
ing Member of the RB NAS A. A. Bogush, Head of the Lab-
oratory of Particle Physics of the RB NAS B. I. Stepanov
Physics Institute, and Corresponding Member of the RB
NAS L. M. Tomilchik. Similar themes were touched upon
in the reports given by Corresponding Member of the RB
NAS V. G. Baryshevsky, Director of the Institute of Nuclear
Physics at the Belorussian State University («Spin Effects

Observed at the Passage of Hadron Beams Through Mat-
ter»), as well as by Professor I. A. Satsunkevich («Proper-
ties of New Atoms»).

During seven working days of the School-Seminar,
about 50 lectures were delivered. Professor A. N. Sissakian
spoke in detail about the JINR scientific programme. Great
interest was aroused by the report presented by Professor
N. A. Russakovich, Director of the Laboratory of Nuclear
Problems, on the extended research conducted by LNP
physicists, as well as on applications of LNP accelerator
beams in hadron therapy. The lectures given by Academi-
cian D. V. Shirkov and Professor I. L. Solovtsov presented
the results of mutual work of JINR and Gomel University
theorists on the non-perturbative analytical approach in
quantum chromodynamics.

It is worth mentioning that in the 1970s the Laboratory
of Particle Physics, the staff of which took an active part in
preparing and conducting an experiment together with JINR
physicists at the IHEP accelerator in Protvino, was founded
at the RB NAS Institute of Physics with the help of JINR. At
present, Belorussian physicists, both theorists and experi-
menters, participate in preparation of the largest internation-
al experiments ATLAS and CMS at the future proton-proton
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Ãîìåëü (Áåëîðóññèÿ), 7–16 àâãóñòà.
VI Ìåæäóíàðîäíàÿ øêîëà-ñåìèíàð
«Àêòóàëüíûå ïðîáëåìû ôèçèêè ÷àñòèö»

Gomel (Belarus), 7–16 August.
The VI International School-Seminar

«Actual Problems of Particle Physics»
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èññëåäîâàíèÿõ, êîòîðûå ïëàíèðóåò ïðîâåñòè êîëëàáîðà-
öèÿ CMS, à òàêæå î âêëàäå ôèçèêîâ, èíæåíåðîâ è ïðî-
ìûøëåííîñòè Áåëîðóññèè â ýòîò ýêñïåðèìåíò ðàññêàçàë
â ñâîåé ëåêöèè çàìåñòèòåëü Ïîëíîìî÷íîãî Ïðåäñòàâè-
òåëÿ ïðàâèòåëüñòâà Áåëîðóññèè â ÎÈßÈ, äèðåêòîð Íà-
öèîíàëüíîãî öåíòðà ôèçèêè ÷àñòèö âûñîêèõ ýíåðãèé
ïðè Áåëîðóññêîì ãîñóíèâåðñèòåòå ïðîôåññîð
Í. Ì. Øóìåéêî.

Â ïðîãðàììó øêîëû áûëè âêëþ÷åíû äîêëàäû îá
èññëåäîâàíèÿõ íå òîëüêî íà ïðîòîííûõ, íî è íà âñòðå÷-
íûõ ýëåêòðîí-ïîçèòðîííûõ è ýëåêòðîí-ïðîòîííûõ ïó÷-
êàõ. Òàê, óæå ñòàâøèé íàøèì ïîñòîÿííûì ëåêòîðîì îò
êîëëàáîðàöèè L3 ïðîôåññîð Â. Ëîìàíí (DESY, Öîé-
òåí), êñòàòè, ñëóøàòåëü øêîëû 1977 ã., ïîñâÿòèë äâå
ñâîè ëåêöèè èçëîæåíèþ ðåçóëüòàòîâ ýêñïåðèìåíòîâ ïî
èçó÷åíèþ ñâîéñòâ Z- è W-áîçîíîâ, ïðîâîäèâøèõñÿ íà
LEP â ÖÅÐÍ, à òàêæå ïîèñêó áîçîíà Õèããñà è ñóïåðñèì-
ìåòðè÷íûõ ÷àñòèö. Ýòè ëåêöèè ïîñëóæèëè åñòåñòâåí-
íûì ââåäåíèåì â åãî òðåòüþ ëåêöèþ î ïðîãðàììå áóäó-
ùèõ ýêñïåðèìåíòîâ ïî ïîèñêó áîçîíà Õèããñà íà ëèíåé-
íîì óñêîðèòåëå ýëåêòðîííûõ è ïîçèòðîííûõ ïó÷êîâ
TESLA, êîòîðûé, âîçìîæíî, áóäåò ïîñòðîåí â Ãåðìàíèè
ê êîíöó íûíåøíåãî äåñÿòèëåòèÿ. Òàêæå áîëüøîé èíòå-
ðåñ ó ñëóøàòåëåé øêîëû âûçâàëè ëåêöèè ïðåäñòàâèòåëÿ

êîëëàáîðàöèè ZEUS ïðîôåññîðà Á. Ëîðà, ïîñâÿùåííûå
ïðîâîäèìûì â íàñòîÿùåå âðåìÿ èññëåäîâàíèÿì ñòðóê-
òóðíûõ ôóíêöèé ïðîòîíà íà íûíå äåéñòâóþùåì â DESY
ýëåêòðîí-ïðîòîííîì êîëëàéäåðå HERA â íîâîé êèíåìà-
òè÷åñêîé îáëàñòè ïåðåìåííûõ x è Q2 , ðàíåå íåäîñòóï-

íûõ â ýêñïåðèìåíòàõ ñ ôèêñèðîâàííûìè ìèøåíÿìè. Â
áëèæàéøåå âðåìÿ óñêîðèòåëü HERA áóäåò ìîäåðíèçè-
ðîâàí òàêèì îáðàçîì, ÷òî îí ïîçâîëèò ïðîâîäèòü ýêñïå-
ðèìåíòû óæå ñ ïîëÿðèçîâàííûìè ïó÷êàìè. Òåì ñàìûì
áóäåò îòêðûòà íîâàÿ îáëàñòü äëÿ ýêñïåðèìåíòàëüíîé
ïðîâåðêè ïðåäñêàçàíèé ñòàíäàðòíîé ìîäåëè, à òàêæå òå-
îðèé, îñíîâàííûõ íà åå ðàñøèðåíèÿõ.

Òðàäèöèîííî íà ãîìåëüñêèå øêîëû-ñåìèíàðû ïðè-
åçæàþò ó÷åíûå ñ Óêðàèíû. Â ýòîì ãîäó ìîëîäûå ó÷åíûå
èìåëè âîçìîæíîñòü ïîñëóøàòü ëåêöèè èçâåñòíîãî ôè-
çèêà-òåîðåòèêà ïðîôåññîðà Ë. Ë. Åíêîâñêîãî èç Èíñòè-
òóòà òåîðåòè÷åñêîé ôèçèêè (Êèåâ) î äèôðàêöèîííîé
ôèçèêå. Àêàäåìèê Ï. Â. Ñîðîêèí èç Ôèçèêî-òåõíè÷å-
ñêîãî èíñòèòóòà (Õàðüêîâ) ðàññêàçàë îá ó÷àñòèè ó÷åíûõ
Óêðàèíû â ýêñïåðèìåíòå CMS íà LHC è èõ ñîòðóäíè÷å-
ñòâå ñ ÎÈßÈ â ýòîì ïðîåêòå. Çàìåñòèòåëü äèðåêòîðà
òîãî æå èíñòèòóòà ïðîôåññîð È. Ñ. Êàðíàóõîâ ïðî÷èòàë
ëåêöèþ îá îõëàæäåíèè ëåïòîííûõ ïó÷êîâ ñ ïîìîùüþ
ìåòîäà îáðàòíîãî êîìïòîíîâñêîãî ðàññåÿíèÿ.
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collider LHC at CERN. That is why special attention at the
School was paid to reports on the latest developments and
programmes of investigations at these set-ups. The ATLAS
collaboration assigned Professor S. A. Sivoklokov (MSU)
as its representative to give lectures on the physical pro-
gramme and status of work on the development of detector
parts. Deputy Plenipotentiary of Belarus to JINR
N. M. Shumeiko, Director of the National Centre for High
Energy Particle Physics at the Belorussian State University,
spoke in his lecture about investigations to be carried out by
the CMS collaboration, as well as about the contribution
made by Belorussian physicists, engineers, and industry into
this experiment.

The School programme included reports on investiga-
tions not only on proton beams but also on colliding elec-
tron-positron and electron-proton beams. Thus, Professor
W. Lohmann (DESY, Zeuthen), who has already become a
regular lecturer and attended the School of 1977, devoted
two of his lectures to the results of experiments on the study
of the properties of Z- and W-bosons, which were conducted
at CERN’s LEP, as well as on the search for Higgs bosons
and supersymmetric particles. These lectures served as a
natural introduction into his third lecture on the programme

of future experiments on the search for Higgs bosons at the
linear accelerator of electron and positron beams TESLA,
which will have been probably constructed by the end of this
decade. Apart from that, great interest among the School
participants was aroused by the lectures presented by Pro-
fessor B. Loehr, a representative of the ZEUS collaboration,
on the investigations of proton structure functions conduct-
ed at present at the electron-proton collider HERA operating
at DESY in a new kinematic region of variables x and Q2 ,

which were beyond the reach of experiments with fixed tar-
gets. In the nearest time, the HERA accelerator will undergo
modernization that will allow experiments with polarized
beams. Thus, a new region will be opened to give experi-
mental proof of the Standard Model predictions as well as
predictions of theories based on its expansions.

It is a tradition for Ukrainian scientists to participate in
Gomel School-Seminars. This year young scientists had an
opportunity to attend lectures on physics of diffraction,
which were given by Professor L. L. Enkovsky, a famous
theoretical physicist of the Institute of Theoretical Physics
(Kiev). Academician P. V. Sorokin of the Institute of
Physics and Technology (Kharkov) spoke about participa-
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Ïðèÿòíî îòìåòèòü, ÷òî íà ýòîé øêîëå îêîëî ïîëîâè-
íû âñåõ ëåêöèé áûëî ïðî÷èòàíî íàøèìè áåëîðóññêèìè
êîëëåãàìè. Ìíîãèå èç íèõ â òîé èëè èíîé ìåðå áûëè
ñâÿçàíû ñ òåìàòèêîé ðàáîò, ïðîâîäèìûõ ñîâìåñòíî ñ
ÎÈßÈ. Îñîáî îòìå÷ó äîêëàäû òåîðåòèêîâ èç ãðóïïû
ïðîôåññîðà Í. Ì. Øóìåéêî, àêòèâíî ðàáîòàþùåé â
îáëàñòè ðàñ÷åòîâ ðàäèàöèîííûõ ïîïðàâîê äëÿ ýêñïå-
ðèìåíòàòîðîâ, èññëåäóþùèõ ãëóáîêîíåóïðóãîå ðàñ-
ñåÿíèå.

Â êà÷åñòâå ñóùåñòâåííîãî ìîìåíòà, âïåðâûå äîáà-
âëåííîãî â ïðîãðàììó ýòîé øêîëû, ñëåäóåò îòìåòèòü
áîëüøîé öèêë ëåêöèé ïî òàê íàçûâàåìîé «íåóñêîðè-
òåëüíîé ôèçèêå». Ýòî ôèçèêà, ñâÿçàííàÿ ñ íàáëþäåíèåì
ðåäêèõ ðàñïàäîâ ÷àñòèö, ñ íåéòðèíî, êîñìè÷åñêèìè ëó-
÷àìè, êîñìîëîãèåé. Äîñòèæåíèÿ â ýòîé îáëàñòè, à òàêæå
ýêñïåðèìåíòàëüíûå ðåçóëüòàòû áûëè ïðåäñòàâëåíû â
äîêëàäàõ ïðîôåññîðîâ Â. À. Áåäíÿêîâà, À. À. Ñìîëüíè-
êîâà (ËßÏ) è Ô. Â. Çàçóëè (ÁÍÖ Ô×ÂÝ).

Âñåãî â øêîëå ïðèíÿëî ó÷àñòèå îêîëî ñòà ÷åëîâåê,
èç êîòîðûõ ïî÷òè òðåòü ñîñòàâèëà äåëåãàöèÿ ÎÈßÈ.
Áîëüøèíñòâî ìîëîäûõ ó÷åíûõ èç ÎÈßÈ ïðåäñòàâèëè
ïîñòåðíûå âåðñèè ñâîèõ íàó÷íûõ ðåçóëüòàòîâ, îçíàêî-
ìèòüñÿ ñ êîòîðûìè áûëà âîçìîæíîñòü â ïîñëåäíèå äíè
ðàáîòû øêîëû.

Â çàêëþ÷åíèå õîòåëîñü áû ïîáëàãîäàðèòü îðãàíèçà-
òîðîâ øêîëû ñî ñòîðîíû Áåëîðóññèè: Íàöèîíàëüíûé
öåíòð ôèçèêè ÷àñòèö è âûñîêèõ ýíåðãèé ÁåëÃÓ, Èíñòè-
òóò ôèçèêè ÍÀÍ ÐÁ, Ãîìåëüñêèé ÃÓ èì. Ô. Ñêîðèíû,
ÈÌÌÑ èì. Â. À. Áåëîãî ÍÀÍ ÐÁ, ÃîìÃÒÓ èì. Ï. Î. Ñó-
õîãî, ÁåëÃÓ òðàíñïîðòà è ðóêîâîäñòâî Ãîìåëüïðîì-
ñòðîÿ, ïðåäîñòàâèâøåãî ñâîé ïàíñèîíàò, çà ãîñòåïðèèì-
ñòâî è îòëè÷íûå óñëîâèÿ äëÿ ïðîâåäåíèÿ øêîëû.

Ïðîôåññîð Í. Á. Ñêà÷êîâ,

ðåêòîð øêîëû
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tion of Ukrainian scientists in the CMS experiment at the
LHC, as well as about their cooperation with JINR in this
project. Professor I. S. Karnaukhov, Deputy Director of the
same Institute, spoke in his lecture about cooling of lepton
beams using the method of Compton backscattering.

It is pleasant to note that more than half of all the lec-
tures at the School were delivered by our Belorussian col-
leagues. Most of them were to one degree or another con-
nected with the themes of work conducted together with
JINR. Of special note among them are the reports made by
theorists from Professor N. M. Shumeiko’s group, who are
working actively in the sphere of calculations of radiative
corrections for experimenters investigating deep inelastic
scattering.

As a new important item included into the School pro-
gramme, it is necessary to mention a comprehensive course
of lectures on the so-called non-accelerator physics. This is
the physics connected with observation of rare particle de-
cays, as well as with neutrinos, cosmic rays and cosmology.
Achievements in this sphere and experimental results were

presented in the reports made by Professor V. A. Bednya-
kov, A. A. Smolnikov (LNP) and F. V. Zazulya (BNC of
PHEP).

A total of about 100 young scientists attended the
School. The JINR delegation made up about one-third of all
the participants. Most of the young participants from JINR
presented a poster version of their scientific achievements.
An opportunity to get acquainted with them was presented
during the final days of the School.

In summary, I would like to thank the Belorussian orga-
nizers of the School: National Centre of Particle Physics and
High Energies of the BSU, Institute of Physics of the RB
NAS, F. Skorina Gomel State University, V. A. Bely IMMS
of the R0B NAS, Gomel P. O. Sukhoy STU, BelGUTrans-
port, as well as the Directorate of the Gomelpromstroy for
allocation of their Pension, for hospitality, and providing ex-
cellent conditions for the organization of the School.

Professor N. B. Skachkov,

Rector of the School
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Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà —

îò ñîòåí ÌýÂ äî ÒýÂ

Â 2001 ã. èñïîëíèëîñü 30 ëåò ñî äíÿ âûõîäà ïóáëè-
êàöèè àêàäåìèêà À. Ì. Áàëäèíà (Êðàòêèå ñîîáùåíèÿ
ÔÈÀÍ. 1971. ¹ 1. C. 35), â êîòîðîé îí âïåðâûå ïðåäñêà-
çàë ñóùåñòâîâàíèå êóìóëÿòèâíîãî ýôôåêòà ïðè ñòîëê-
íîâåíèè ÿäåð, óñêîðåííûõ äî ðåëÿòèâèñòñêèõ ýíåðãèé.
Âñêîðå ýòîò ýôôåêò áûë îòêðûò ýêñïåðèìåíòàëüíî íà
ñèíõðîôàçîòðîíå Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ãðóï-
ïîé, ðóêîâîäèìîé ïðîôåññîðîì Â. Ñ. Ñòàâèíñêèì (Áàë-
äèí À. Ì. è äð. ßÔ. 1973. Ò. 18. Âûï. 1. C. 79). Ïîä ðóêî-
âîäñòâîì À. Ì. Áàëäèíà â ËÂÝ áûëè øèðîêèì ôðîíòîì
ðàçâåðíóòû èññëåäîâàíèÿ ïî ðåëÿòèâèñòñêîé ÿäåðíîé
ôèçèêå. Ïîëó÷åííûå óíèêàëüíûå ðåçóëüòàòû íå ñðàçó
áûëè ïðèíÿòû ìèðîâûì íàó÷íûì ñîîáùåñòâîì. Îäíèì
èç ïåðâûõ íîâîå íàïðàâëåíèå ïîääåðæàë ïðîôåññîð
Ë. Øðåäåð èç Áåðêëè (ÑØÀ) (L. S. Schroder et al. Phys.
Rev. Lett. 1979. V. 43. No. 24. P. 1787). Åãî ãðóïïà ïîä-
òâåðäèëà íàëè÷èå àñèìïòîòè÷åñêèõ ðåæèìîâ ñ ðîñòîì
ýíåðãèè ñòàëêèâàþùèõñÿ ÿäåð â îáëàñòè ýíåðãèé
3–4 ÃýÂ íà íóêëîí, îáíàðóæåííûõ â Äóáíå. Ýòà îáëàñòü
ýíåðãèé, ïîëó÷èâøàÿ íàçâàíèå ïåðåõîäíîé, îêàçàëàñü
õàðàêòåðíîé òåì, ÷òî ÿäðà óæå íåëüçÿ ðàññìàòðèâàòü ñî-

ñòîÿùèìè ïðîñòî èç íóêëîíîâ, à ñëåäóåò ó÷èòûâàòü
êâàðê-ãëþîííîå ñòðîåíèå ïîñëåäíèõ.

Â íàñòîÿùåå âðåìÿ èññëåäîâàíèÿ ïî ðåëÿòèâèñò-
ñêîé ÿäåðíîé ôèçèêå âåäóòñÿ âî ìíîãèõ íàó÷íûõ öåí-
òðàõ ìèðà. Òàê, íàïðèìåð, â ÖÅÐÍ íà óñêîðèòåëå SPS
ðàáîòàåò ðÿä óñòàíîâîê íà ïó÷êàõ ÿäåð ñâèíöà ñ ìàêñè-
ìàëüíîé ýíåðãèåé 158 ÃýÂ íà íóêëîí. Â ÑØÀ ëåòîì
2000 ã. çàïóùåí ñïåöèàëüíûé ÿäåðíûé êîëëàéäåð RHIC
íà ýíåðãèþ 100 ÃýÂ. Â ÖÅÐÍ â 2005–2006 ãã. íàìå÷åíî
ïîñòðîèòü íîâûé êîëëàéäåð LHC, íà êîòîðîì ïëàíèðó-
åòñÿ óñêîðÿòü ÿäðà äî ýíåðãèè 2,76 ÒýÂ íà íóêëîí.

Ñ ðàçâèòèåì èññëåäîâàíèé ïî ðåëÿòèâèñòñêîé ÿäåð-
íîé ôèçèêå â Äóáíå âîçíèêëà íåîáõîäèìîñòü â îáñóæäå-
íèè ðåçóëüòàòîâ ýêñïåðèìåíòîâ, ïëàíèðîâàíèè äàëü-
íåéøèõ èññëåäîâàíèé è ïðèâëå÷åíèè íîâûõ êîëëàáî-
ðàíòîâ. Äëÿ ýòîé öåëè áûëî îðãàíèçîâàíî
ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå, êîòîðîå ñíà÷àëà
ïðîâîäèëîñü êàê ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè
ÑÔÅÐÀ, à çàòåì ïîëó÷èëî íàçâàíèå «Ðåëÿòèâèñòñêàÿ
ÿäåðíàÿ ôèçèêà — îò ñîòåí ÌýÂ äî ÒýÂ». Îíî ñòàëî
òðàäèöèîííûì è ðåãóëÿðíî ïðîâîäèòñÿ Îáúåäèíåííûì
èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé êàê â Äóáíå, òàê è â
ñòðàíàõ-ó÷àñòíèöàõ ÎÈßÈ. Ðàíåå äâà ñîâåùàíèÿ ïðî-
øëè â Áîëãàðèè (Ñîçîïîëü, 1996 ã. è Âàðíà, 1998 ã.),
äâà — â Ñëîâàêèè (Ñòàðà Ëåñíà, 1999 è 2000 ãã.). Ïðîâå-
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Relativistic Nuclear Physics —

from Hundreds of MeV to TeV

Thirty years ago a paper by Academician A. Baldin was
issued (A. M. Baldin, FIAN Short Communications. 1971.
No. 1. P. 35), where he predicted for the first time the exis-
tence of the cumulative effect in nuclei collisions with accel-
eration up to relativistic energies. Soon this effect was dis-
covered experimentally, at the LHE synchrophasotron by a
group under Professor V. Stavinsky’s guidance (A. Baldin
et al. Yad. Fiz. 1973. V. 18. Iss. 1. P. 79). Research in rela-
tivistic nuclear physics was started extensively under the
leadership of A. Baldin. But the unique results were not ac-
knowledged by the world scientific community at once. Pro-
fessor L. Schroder from Berkley (USA) was among the first
to support the new research (L. S. Schroder et al. Phys. Rev.
Lett. 1979. V. 43. No. 24. P. 1787). His group confirmed the
presence of asymptotic modes at the energy growth of the
colliding nuclei in the energy range of 3–4 GeV/nucleon,
discovered in Dubna. This energy range, which was called
the transition range, turned out to show that nuclei could not

be regarded as consisting of only nucleons, and the
quark-gluon structure of the latter should be taken into a
special account.

At present the research in relativistic nuclear physics is
conducted in many scientific centres of the world. For ex-
ample, at CERN’s SPS accelerator a number of facilities are
used to study beams of lead nuclei with a maximum energy
of 158 GeV/nucleon. In the summer of 2000 a special nu-
clear collider, RHIC, was launched in the USA with an ener-
gy of 100 GeV. It is planned to build the LHC collider at
CERN in 2005–2006, where nuclei will be accelerated up to
2.76 TeV/nucleon.

The development of relativistic physics research in
Dubna gave rise to discussions of experimental results,
planning of further studies and invitation of new collabora-
tors. For these purposes an international workshop was or-
ganized, which at first was held as a workshop of the
SPHERE collaboration, and then was entitled «Relativistic
Nuclear Physics — from Hundreds of MeV to TeV». It has
become traditional and is regularly held by JINR in Dubna
and other JINR Member States. Two workshops were held
in Bulgaria (Sozopol, 1996, and Varna, 1998), two in Slo-
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äåíèå ñîâåùàíèé àêòèâíî ïîääåðæèâàëîñü äèðåêöèåé
ÎÈßÈ, Áîëãàðñêîé è Ñëîâàöêîé àêàäåìèÿìè íàóê, à
òàêæå ðÿäîì ñïîíñîðñêèõ îðãàíèçàöèé. Áåññìåííûì
ïðåäñåäàòåëåì îðãêîìèòåòà ñîâåùàíèÿ ÿâëÿëñÿ
À. Ì. Áàëäèí.

Â ýòîì ãîäó ñîâåùàíèå âåðíóëîñü â Áîëãàðèþ. Îíî
áûëî ïðîâåäåíî â Âàðíå íà áàçå äîìà îòäûõà Áîëãàð-
ñêîé àêàäåìèè íàóê è äîìà îòäûõà «Æóðíàëèñò» ñ 10 ïî
17 ñåíòÿáðÿ. Ê ñîæàëåíèþ, îíî ïðîõîäèëî óæå áåç àêà-
äåìèêà À. Ì. Áàëäèíà, ñêîí÷àâøåãîñÿ â àïðåëå ýòîãî
ãîäà. Ñîâåùàíèå áûëî ïîñâÿùåíî ñâåòëîé ïàìÿòè ýòîãî
áîëüøîãî ó÷åíîãî è ïðåêðàñíîãî ÷åëîâåêà.

Ðàáîòó ñîâåùàíèÿ îòêðûë äèðåêòîð Îáúåäèíåííîãî
èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé àêàäåìèê Â. Ã. Êàäû-
øåâñêèé. Â ñâîåì âûñòóïëåíèè îí ïðèâåòñòâîâàë ó÷àñò-
íèêîâ îò èìåíè äèðåêöèè ÎÈßÈ è îòìåòèë âûäàþùóþ-
ñÿ ðîëü àêàäåìèêà À. Ì. Áàëäèíà â ñîçäàíèè íîâîãî íà-
ó÷íîãî íàïðàâëåíèÿ — ðåëÿòèâèñòñêîé ÿäåðíîé
ôèçèêè. Â. Ã. Êàäûøåâñêèé îòìåòèë âàæíîñòü êàê ôóí-
äàìåíòàëüíûõ, òàê è ïðèêëàäíûõ èññëåäîâàíèé, êîòî-
ðûå âåäóòñÿ ËÂÝ ÎÈßÈ. Â ñâîåì êîðîòêîì âûñòó-
ïëåíèè äèðåêòîð ÎÈßÈ îáðàòèë âíèìàíèå íà àêòèâíîå
ó÷àñòèå áîëãàðñêèõ ó÷åíûõ â ïðîåêòàõ è èññëåäîâàíè-
ÿõ, ïðîâîäèìûõ â Äóáíå.
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Âàðíà, 10–17 ñåíòÿáðÿ. VI Ìåæäóíàðîäíîå ñîâåùàíèå «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà — îò ñîòåí ÌýÂ äî ÒýÂ»

Varna, 10–17 September. The VI International Workshop «Relativistic Nuclear Physics — from Hundreds of MeV to TeV»
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Ñ ïðèâåòñòâåííûì ñëîâîì ê ó÷àñòíèêàì ñîâåùàíèÿ
îáðàòèëñÿ ïðåäñòàâèòåëü ìýðà ã. Âàðíû ã-í Ê. Áàçèòîâ.
Çàòåì ó÷àñòíèêîâ ïðèâåòñòâîâàë äèðåêòîð Èíñòèòóòà
ÿäåðíûõ èññëåäîâàíèé è ÿäåðíîé ýíåðãåòèêè Áîëãàð-
ñêîé àêàäåìèè íàóê ïðîôåññîð É. Í. Ñòàìåíîâ. Â îò-
êðûòèè ñîâåùàíèÿ òàêæå ïðèíèìàë ó÷àñòèå âèöå-äè-
ðåêòîð ÎÈßÈ ïðîôåññîð Ö. Ä. Âûëîâ.

Öåëüþ ñîâåùàíèÿ áûëî îáñóæäåíèå ñîâðåìåííûõ
ïðîáëåì â îáëàñòè ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè è
âûðàáîòêà ïðîãðàììû èññëåäîâàíèé â ýòîé îáëàñòè íàó-
êè. Áîëüøèíñòâî ïðîáëåì ðåëÿòèâèñòñêîé ÿäåðíîé ôè-
çèêè êîíöåíòðèðóåòñÿ íà ïîèñêå çàêîíîìåðíîñòåé â
ïîâåäåíèè ðåëÿòèâèñòñêèõ ìíîãî÷àñòè÷íûõ ñèñòåì.
Èçó÷åíèå ýòèõ çàêîíîìåðíîñòåé î÷åíü âàæíî äëÿ àñòðî-
ôèçèêè è êîñìîëîãèè, äëÿ ïîíèìàíèÿ ÿâëåíèé, ïðîèçî-
øåäøèõ â ìîìåíò îáðàçîâàíèÿ Âñåëåííîé. Çíàíèå ýòèõ
çàêîíîìåðíîñòåé òàêæå íåîáõîäèìî äëÿ òîãî, ÷òîáû ñî-
çäàòü ñèñòåìû äëÿ ýëåêòðîÿäåðíûõ ýíåðãåòè÷åñêèõ
óñòàíîâîê è ðåøèòü ïðîáëåìû óíè÷òîæåíèÿ ðàäèîàê-
òèâíûõ îòõîäîâ îò àòîìíûõ ýëåêòðîñòàíöèé. Äëÿ ýòîé
öåëè âàæíî íàêîïèòü è îïèñàòü êîëè÷åñòâåííî ýêñïåðè-
ìåíòàëüíûå äàííûå ïî âçàèìîäåéñòâèÿì ðåëÿòèâèñò-
ñêèõ èîíîâ ñ ìàòåðèåé.

Îñîáóþ âàæíîñòü ýòî ñîâåùàíèå ïðèîáðåëî â ñâÿçè
ñ çàâåðøåíèåì ñîçäàíèÿ ñèñòåìû ìåäëåííîãî âûâîäà

ïó÷êà èç íóêëîòðîíà â ÎÈßÈ è ïðåâðàùåíèåì íóêëî-
òðîíà â ïîëüçîâàòåëüñêóþ ìàøèíó.

Â ñîâåùàíèè ïðèíÿëè àêòèâíîå ó÷àñòèå ôèçèêè èç
ìíîãèõ ñòðàí: Áîëãàðèè, Ãåðìàíèè, Ãðóçèè, Ìîíãîëèè,
Ïîëüøè, Ðîññèè, Ñëîâàêèè, ÑØÀ, Óêðàèíû, Ôðàíöèè,
×åõèè è Øâåéöàðèè.

Â äîêëàäàõ, ïðåäñòàâëåííûõ íà ñîâåùàíèè, áûëà
äàíà äåòàëüíàÿ êàðòèíà ñîñòîÿíèÿ èññëåäîâàíèé ïî ðå-
ëÿòèâèñòñêîé ÿäåðíîé ôèçèêå â áîëüøèíñòâå ïåðåäî-
âûõ íàó÷íûõ öåíòðîâ ìèðà. Íàðÿäó ñ ðåçóëüòàòàìè â
îáëàñòè ôóíäàìåíòàëüíîé íàóêè îáñóæäåíû è íàèáîëåå
àêòóàëüíûå ïðèêëàäíûå ðàáîòû.

Ïåðâàÿ ñåññèÿ ñîâåùàíèÿ áûëà îòêðûòà äîêëàäîì
äèðåêòîðà ËÂÝ ïðîôåññîðà À. È. Ìàëàõîâà «À. Ì. Áàë-
äèí è ðàçâèòèå ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè. Îñíîâ-
íûå ðåçóëüòàòû è ïðîãðàììà èññëåäîâàíèé Ëàáîðàòî-
ðèè âûñîêèõ ýíåðãèé». Çàòåì âûñòóïèë äèðåêòîð Èí-
ñòèòóòà ÿäåðíûõ èññëåäîâàíèé è ÿäåðíîé ýíåðãåòèêè
ïðîôåññîð É. Í. Ñòàìåíîâ (Áîëãàðèÿ) ñ äîêëàäîì î äåÿ-
òåëüíîñòè âîçãëàâëÿåìîãî èì èíñòèòóòà. Ïðîôåññîð
Ô. Ëåãàð (Ôðàíöèÿ) ðàññêàçàë î ïîëÿðèçàöèîííûõ èñ-
ñëåäîâàíèÿõ, ïðîâîäèìûõ â ËÂÝ.

Áîëüøàÿ ñåêöèÿ áûëà ïîñâÿùåíà ðàçâèòèþ íóêëî-
òðîíà. Íà íåé âûñòóïèëè ïðîôåññîðà Í. Í. Àãàïîâ
(ÎÈßÈ) è Þ. Ê. Ïèëèïåíêî (ÎÈßÈ), äîêòîðà Â. À. Ìè-
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vakia (Stara Lesna, 1999 and 2000). The workshop is ac-
tively supported by the JINR Directorate, the Bulgarian and
Slovakian Academies of Sciences and by a number of spon-
soring organizations. A. Baldin was the permanent Chair-
man of the workshop Organizing Committee.

This year the workshop returned to Bulgaria again. It
was held in Varna at the guest house of the Bulgarian Acade-
my of Sciences and the «Zhurnalist» guest house on 10–17
September. Regretfully, it was held without Academician
A. Baldin this time as he died in April. The workshop was
dedicated to the memory of this outstanding scientist and
man.

The workshop was opened by JINR Director Academi-
cian V. Kadyshevsky. He greeted the participants on behalf
of the JINR Directorate and stressed the outstanding role of
Academician A. Baldin in the establishment of a new scien-
tific trend — the relativistic nuclear physics. V. Kady-
shevsky emphasized the importance of fundamental and ap-
plied research, which is led at LHE, JINR. In his brief ad-
dress to the workshop he stressed the active role of
Bulgarian scientists in projects and studies at JINR.

The participants of the workshop were greeted by a rep-
resentative of the Mayor of Varna K. Bazitov and Director
of the Institute of Nuclear Research and Nuclear Energy of
the Bulgarian Academy of Sciences Professor I. N. Stame-
nov. JINR Vice-Director Professor Ts. Vylov also took part
in the opening of the workshop.

The aims of the workshop were to discuss modern prob-
lems in relativistic nuclear physics and to elaborate a re-
search programme. The main tasks in this field are concen-
trated on the search of regularities in the behaviour of rela-
tivistic multiparticle systems. The study of these regularities
is very important for astrophysics and cosmology, to under-
stand the phenomena which occured at the moment of birth
of the Universe. Being aware of these regularities is
essential to construct systems for electric nuclear energy fa-
cilities and solve problems of radioactive waste disposal at
atomic electric stations. For this purpose it is necessary to
acquire and describe quantitatively experimental data on the
interactions of relativistic ions with matter.

It was a special feature of the workshop this time to
mark the establishment of the slow beam extraction system
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õàéëîâ (ÎÈßÈ), Ä. Äèíåâ (Áîëãàðèÿ), Ë. Îíäðèø (Ñëî-
âàêèÿ), À. Í. Ïàðôåíîâ (ÎÈßÈ), Î. È. Áðîâêî (ÎÈßÈ).

Íà îòäåëüíîé ñåêöèè ðàññìàòðèâàëèñü ñïèíîâûå
ÿâëåíèÿ. Ñ èíòåðåñíûìè ñîîáùåíèÿìè âûñòóïèëè ïðî-
ôåññîðà È. À. Ñàâèí (ÎÈßÈ), Ì. Ðåêàëî (Óêðàèíà),
Ë. Ñ. Àæãèðåé (ÎÈßÈ), À. Í. Àíòîíîâ (Áîëãàðèÿ) è
äîêòîð Â. Ï. Ëàäûãèí (ÎÈßÈ).

Åùå îäíà ñåêöèÿ ñîâåùàíèÿ áûëà ïîñâÿùåíà âëèÿ-
íèþ ÿäåðíîé ñðåäû íà ðåàêöèè âçàèìîäåéñòâèÿ ÿäåð.
Èíòåðåñíûå ñîîáùåíèÿ ñäåëàëè äîêòîð Â. Â. Êóëèêîâ
(ÈÒÝÔ, Ìîñêâà) è ïðîôåññîðà Â. Í. Ïåíåâ (ÎÈßÈ) è
Ö. Áààòàð (Ìîíãîëèÿ). Î âîçìîæíîñòÿõ èçó÷åíèÿ ãèïåð-
ÿäåð íà íóêëîòðîíå ðàññêàçàë ïðîôåññîð Ë. Ìàéëèíã
(×åõèÿ). Î ðåçóëüòàòàõ èññëåäîâàíèÿ äèáàðèîíîâ äîëî-
æèë äîêòîð À. Ñ. Õðûêèí (ÎÈßÈ).

Ïîñëåäíèì ðåçóëüòàòàì èçó÷åíèÿ àäðîííûõ ôîðì-
ôàêòîðîâ áûëî ïîñâÿùåíî âûñòóïëåíèå Ý. Òîìàçè-Ãó-
ñòàôññîí (Ôðàíöèÿ).

Êðàéíå èíòåðåñíà áûëà ñåêöèÿ, íà êîòîðîé âûñòó-
ïèëè ïðîôåññîðà Â. À. Êàðíàóõîâ (ÎÈßÈ) («Ìóëüòè-
ôðàãìåíòàöèÿ íà íóêëîòðîíå»), Ã. Ìàõíåð (Ãåðìàíèÿ)
(«Ðîæäåíèå ëåãêèõ ìåçîíîâ»), Á. Ñëîâèíñêèé (Ïîëüøà)
(«Âçàèìîäåéñòâèÿ ïèîíîâ») è äîêòîð À. À. Áàëäèí
(ÎÈßÈ) («Ýôôåêòû ïîëíîãî ðàçðóøåíèÿ ÿäåð»).

Áîëüøîé èíòåðåñ âûçâàëè ñîîáùåíèÿ äîêòîðîâ
À. Ã. Ëèòâèíåíêî (ÎÈßÈ) («Ïðîåêò ÍÈÑ») è Ï. È. Çà-
ðóáèíà (ÎÈßÈ) («Ýêçîòè÷åñêèå ÿäðà íà íóêëîòðîíå») è
ïðîôåññîðîâ Ø. Ãìóòöû (Ñëîâàêèÿ) («Êâàðê-ìåçîííàÿ
ìîäåëü») è Ë. Ñ. Çîëèíà (ÎÈßÈ) («Êóìóëÿòèâíîå ðî-
æäåíèå êàîíîâ»).

Ïðèâëåêëè âíèìàíèå ó÷àñòíèêîâ òåîðåòè÷åñêèå äî-
êëàäû äîêòîðîâ À. Å. Äîðîõîâà è Ì. Â. Òîêàðåâà.

Ñïåöèàëüíàÿ ñåêöèÿ áûëà ïîñâÿùåíà ôèçèêå ïðî-
öåññîâ ñ î÷åíü áîëüøîé ìíîæåñòâåííîñòüþ. Ñ îáçîðîì
È. Ä. Ìàíäæàâèäçå è À. Í. Ñèñàêÿíà «Ôåíîìåíîëîãèÿ
î÷åíü áîëüøèõ ìíîæåñòâåííîñòåé» âûñòóïèë äîêòîð
È. Ä. Ìàíäæàâèäçå (ÎÈßÈ). Èíòåðåñíûå ñîîáùåíèÿ
ñäåëàëè ïðîôåññîð Â. À. Íèêèòèí è äîêòîðà Í. Øóáè-
äçå, Â. Óæèíñêèé è Ã. Êîçëîâ (âñå èç ÎÈßÈ).

Ñ áîëüøèì âíèìàíèåì áûëè ïðèíÿòû äîêëàäû ïðî-
ôåññîðà Ò. Õîëëìàíà è Â. Ïàíòóåâà (ÑØÀ) î ïåðâûõ
ôèçè÷åñêèõ ðåçóëüòàòàõ, ïîëó÷åííûõ íà óñêîðèòåëå
RHIC, è ñîîáùåíèå ïðîôåññîðà Å. Áàðòêå (Ïîëüøà) îá
ó÷àñòèè â ýêñïåðèìåíòå ALICE íà LHC.

Áûëè òàêæå îáñóæäåíû âîïðîñû ðàçâèòèÿ òåõíèêè
ýêñïåðèìåíòà è ìàòåìàòè÷åñêîãî îáåñïå÷åíèÿ. Î ðàçâè-
òèè ìîäóëüíîé ýëåêòðîíèêè äîëîæèë äîêòîð ß. Õàðóáà
(Ïîëüøà). Äîêòîð Ë. Á. Ãîëîâàíîâ (ÎÈßÈ) ðàññêàçàë î
êðèîãåííûõ ìèøåíÿõ. Äîêòîð Ê. Äåõìåëò (Ãåðìàíèÿ)
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at the JINR Nuclotron and the status of the Nuclotron as a
user-friendly machine.

Physicists from many countries took an active part in
the workshop. They were from Bulgaria, Czechia, France,
Germany, Georgia, Mongolia, Poland, Russia, Slovakia,
Switzerland, the Ukraine and the USA.

The reports presented to the workshop contained a de-
tailed picture of the research in the relativistic nuclear
physics in the majority of the world leading scientific cen-
tres. Fundamental results were discussed together with most
actual studies in the applied research.

The first session of the workshop was opened by LHE
Director Professor A. Malakhov with the report «A. Baldin
and Development of Relativistic Nuclear Physics. Main Re-
sults and Research Programme at LHE». Then Director of
the Institute of Nuclear Research and Nuclear Energy Pro-
fessor I. Stamenov (Bulgaria) made a report about the activ-
ities of the Institute. Professor F. Leghar (France) spoke
about polarization research conducted at LHE.

A large section of the workshop was dedicated to the
development of the Nuclotron. Professors N. Agapov
(JINR) and Yu. Pilipenko (JINR), Doctors V. Mikhailov

(JINR), D. Dinev (Bulgaria), L. Ondris (Slovakia), A. Par-
fenov (JINR) and O. Brovko (JINR) presented their reports
there.

A separate section dealt with spin phenomena. Interest-
ing reports were made by Professors I. Savin (JINR),
M. Rekalo (Ukraine), L. Azhgirey (JINR), A. Antonov
(Bulgaria) and by Doctor V. Ladygin (JINR).

One of the workshop sections was dedicated to the in-
fluence of the nuclear matter on the reactions of nuclei inter-
actions. Interesting reports were made by Doctor V. Kulikov
(ITEP, Moscow) and Professors V. Penev (JINR) and
Ts. Baatar (Mongolia). Professor L. Majling (Czechia)
spoke about the possibilities of studying hypernuclei at the
Nuclotron. Doctor A. Khrykin (JINR) presented the results
of the dibaryon studies.

E. Tomasi-Gustafsson (France) spoke about the last re-
sults in hadron form factors.

A section of special interest included reports by Profes-
sors V. Karnaukhov, JINR (multifragmentation at the Nu-
clotron), H. Machner, Germany (light meson production),
B. Slowinski, Poland (pion interactions) and Doctor
A. A. Baldin, JINR (effects of total nuclei destruction).
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äîëîæèë î ðàáîòå äåòåêòîðîâ óñòàíîâêè COMPASS.
Äîêòîð Â. Ìàòîóøåê (Ñëîâàêèÿ) ñäåëàë ñîîáùåíèå î
ìåòîäå ñæàòèÿ ñïåêòðîâ.

Îäíà èç ñåêöèé áûëà ïîñâÿùåíà ïðèêëàäíûì èñ-
ñëåäîâàíèÿì. Òîí çàäàë ïðîôåññîð Â. Âåñòìàéåð (Ãåð-
ìàíèÿ) äîêëàäîì «Ôóíäàìåíòàëüíûå èññëåäîâàíèÿ äëÿ
òðàíñìóòàöèîííûõ óñòàíîâîê». Äîêòîð Ð. Âåë÷åâà
(Áîëãàðèÿ) äîëîæèëà î âëèÿíèè ìàãíèòíîãî ïîëÿ è ðà-
äèàöèè íà òåðìîäàò÷èêè íèçêèõ òåìïåðàòóð. Ïðîôåññîð
Á. Ñëîâèíñêèé (Ïîëüøà) ñäåëàë îáçîð èññëåäîâàíèé,
ñâÿçàííûõ ñ òðàíñìóòàöèåé ðàäèîàêòèâíûõ îòõîäîâ.

Íà îäíîì èç çàñåäàíèé ðÿäîì ó÷àñòíèêîâ áûëè äî-
ëîæåíû êîðîòêèå àííîòàöèè äîêëàäîâ, ñ êîòîðûìè æå-
ëàþùèå ìîãëè áîëåå ïîäðîáíî îçíàêîìèòüñÿ ïîçäíåå.

Ê ñîæàëåíèþ, âî âðåìÿ ðàáîòû ñîâåùàíèÿ ïðèøëî
òðàãè÷åñêîå ñîîáùåíèå èç ÑØÀ. Âñåõ ïîòðÿñëî óæàñ-
íîå èçâåñòèå î òåððîðèñòè÷åñêèõ àêòàõ, ïðîèçîøåäøèõ
11 ñåíòÿáðÿ. Ó÷àñòíèêè ñîâåùàíèÿ âûðàçèëè ãëóáîêîå
ñîáîëåçíîâàíèå àìåðèêàíñêèì êîëëåãàì è ñâîå âîçìó-
ùåíèå ïî ïîâîäó ñëó÷èâøåãîñÿ.

Ïî èòîãàì ñîâåùàíèÿ áûëî ïðîâåäåíî çàñåäàíèå
êðóãëîãî ñòîëà ïîä ïðåäñåäàòåëüñòâîì âèöå-äèðåêòîðà
ÎÈßÈ ïðîôåññîðà À. Í. Ñèñàêÿíà. Ïðîôåññîð
À. Í. Ñèñàêÿí ñäåëàë ââîäíûé äîêëàä, â êîòîðîì ïðî-

àíàëèçèðîâàë ïîëîæåíèå äåë íà óñêîðèòåëüíîì êîì-
ïëåêñå ËÂÝ è íàìåòèë ïóòè äàëüíåéøåãî åãî ðàçâèòèÿ è
èññëåäîâàíèé íà íåì. Íà êðóãëîì ñòîëå âûñòóïèëè âå-
äóùèå ó÷åíûå, ïðèñóòñòâîâàâøèå íà ñîâåùàíèè.

Â ðåçóëüòàòå îáñóæäåíèÿ áûë çàôèêñèðîâàí ñòàòóñ
íóêëîòðîíà, îòìå÷åíû íàèáîëåå âàæíûå ðåçóëüòàòû, ïî-
ëó÷åííûå íà ñèíõðîôàçîòðîíå, è ñôîðìóëèðîâàíû
îñíîâíûå ïðîáëåìû, êîòîðûå ìîæíî ðåøàòü íà íóêëî-
òðîíå. Áûëè ñôîðìóëèðîâàíû òðåáîâàíèÿ ôèçèêîâ ê
ïó÷êàì íóêëîòðîíà íà ïåðèîä 2001–2005 ãã.

Íà îäíîé èç ñåêöèé ñîâåùàíèÿ, âîçãëàâëÿåìîé ïðî-
ôåññîðîì Ò. Õîëëìàíîì, áûë ïðèíÿò ìåìîðàíäóì, â êî-
òîðîì îòìå÷åíû íîâûå ðåçóëüòàòû, ïîëó÷åííûå íà ñèí-
õðîôàçîòðîíå ËÂÝ ÎÈßÈ â îáëàñòè ñïèíîâîé ôèçèêè
íà óñòàíîâêàõ ÑÔÅÐÀ è «Äåëüòà–Ñèãìà», è ÷ðåçâû÷àé-
íî âàæíûå äàííûå, ïîëó÷åííûå â ïðîöåññå èçó÷åíèÿ
ìóëüòèôðàãìåíòàöèè ÿäåð íà óñòàíîâêå «Ôàçà». Óêàçà-
íî íà èíòåðåñíûå ðåçóëüòàòû èññëåäîâàíèé íà âíóòðåí-
íåì ïó÷êå ëåãêèõ ðåëÿòèâèñòñêèõ ÿäåð íóêëîòðîíà íà
óñòàíîâêå ÑÊÀÍ-1 è ãðóïïû êîëëàáîðàöèè ÌÀÐÓÑß.
Îòìå÷åíà õîðîøàÿ ïåðñïåêòèâà ïðîãðàììû èññëåäîâà-
íèé íà íóêëîòðîíå íà óæå èìåþùèõñÿ óñòàíîâêàõ
ÑÒÐÅËÀ, ÃÈÁÑ, ÑÌÑ, ÌÀÐÓÑß, «Äåëüòà», «Ñôåðà»,
ÄÈÑÊ è â ðàìêàõ íîâûõ ïðîåêòîâ, òàêèõ êàê ÑÊÀÍ-2,
ËÍÑ, ÍÈÑ, ÐÐ-ÑÈÍÃËÅÒ.
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The audience listened with interest to the reports by
Doctors A. Litvinenko, JINR (NIS project) and P. Zarubin,
JINR (exotic nuclei at the Nuclotron), by Professors
S. Gmuca, Slovakia (quark-meson model) and L. Zolin,
JINR (cumulative kaon production).

Theoretical reports by Doctors A. Dorokhov and
M. Tokarev also attracted the attention of the participants.

A special section of the workshop dwelled on the
physics of very large multiplicity processes. A review of the
paper by J. Manjavidze and A. Sissakian «Phenomenology
of Very Large Multiplicities» was presented by Doctor
J. Manjavidze (JINR). Professor V. Nikitin and Doctors
N. Shubidze, V. Vinitsky and G. Kozlov (all from JINR)
also made interesting reports.

Professor T. Hallman and V. Pantuyev (both from the
USA) spoke on the first physical results obtained at the
RHIC accelerator, while Professor J. Bartke (Poland) in-
formed the workshop about the participation in the ALICE
experiment at LHE.

Aspects of development of the equipment for the exper-
iment and software were also under discussion. Doctor
J. Charuba (Poland) spoke about module electronics, Doc-

tor L. Golovanov (JINR) reported about cryogenic targets,
Doctor K. Dehmelt (Germany) made a report on the work of
the detectors at the COMPASS facility, Doctor V. Matousek
(Slovakia) spoke on the method of spectra compression.

One of the sections was dedicated to the applied re-
search. Professor W. Westmeier (Germany) gave a lead with
his report «Fundamental Research for Transmutation Facili-
ties». Doctor R. Velcheva (Bulgaria) reported on the influ-
ence of the magnetic field and radiation on thermotransmit-
ters of low temperature. Professor B. Slowinski (Poland)
made a review of the studies in transmutation of radioactive
wastes.

A number of participants presented short abstracts of
their reports at a session. Those interested could acquaint
themselves with the reports later.

To the mutual regret, tragic news from the United States
came during the workshop. All the participants were deeply
shocked by the terrorist attack of 11 September. They ex-
pressed their indignation on the occasion and sincere condo-
lence to the American colleagues.

The results of the workshop were summed up at the
round-table session under the chairmanship of JINR
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Áûëî ïîä÷åðêíóòî, ÷òî îïûò ó÷àñòèÿ ËÂÝ â ýêñïå-
ðèìåíòàõ ñ ðåëÿòèâèñòñêèìè ÿäðàìè â ÖÅÐÍ (ýêñïåðè-
ìåíòû NA45, NA49, WA98) è â ïîäãîòîâêå íîâûõ ïðîåê-
òîâ ALICE è CMS äëÿ LHC ÿâëÿåòñÿ âåñüìà ïëîäîòâîð-
íûì. Ó÷àñòèå â ýêñïåðèìåíòàõ STAR è PHENIX òàêæå
ïîçâîëÿåò áîëåå øèðîêî èñïîëüçîâàòü íàêîïëåííûé
îïûò è ïîëó÷èòü äàííûå â íîâîé îáëàñòè ýíåðãèé.
Óñïåøíî ïðîâîäÿòñÿ ñîâìåñòíûå èññëåäîâàíèÿ ñ
RIKEN (ßïîíèÿ) ïî ñïèíîâîé ôèçèêå.

Êðîìå òîãî, â ìåìîðàíäóìå áûëî óêàçàíî, ÷òî â
ËÂÝ ÎÈßÈ èìåþòñÿ óíèêàëüíûå óñëîâèÿ äëÿ èññëåäî-
âàíèé ñ ïîëÿðèçîâàííûìè äåéòðîííûìè è íåéòðîííû-
ìè ïó÷êàìè ñàìûõ âûñîêèõ íà íàñòîÿùèé ìîìåíò ýíåð-

ãèé. Îäíàêî ýòè èññëåäîâàíèÿ ñëåäóåò ïåðåíåñòè íà íó-
êëîòðîí, òàê êàê ýêñïëóàòàöèÿ ñèíõðîôàçîòðîíà óæå
ïðàêòè÷åñêè íåâîçìîæíà è, êðîìå òîãî, íà íóêëîòðîíå
ìîæíî ñóùåñòâåííî óëó÷øèòü õàðàêòåðèñòèêè ïîëÿðè-
çîâàííûõ ïó÷êîâ.

Òàêèì îáðàçîì, íàèáîëåå âàæíîé çàäà÷åé äëÿ ðàç-
âèòèÿ íóêëîòðîíà ñ òî÷êè çðåíèÿ ñïèíîâîé ôèçèêè
ÿâëÿåòñÿ ïîëó÷åíèå âûâåäåííîãî ïó÷êà ïîëÿðèçîâàí-
íûõ äåéòðîíîâ äîñòàòî÷íîé èíòåíñèâíîñòè.

Äðóãèì íàïðàâëåíèåì ðàçâèòèÿ íóêëîòðîíà äîëæ-
íî ÿâèòüñÿ ïîëó÷åíèå ïó÷êîâ òÿæåëûõ ÿäåð, äëÿ ÷åãî íå-
îáõîäèìî ðàçâèòü ñèñòåìó èîííûõ èñòî÷íèêîâ, ïðîâå-
ñòè ìîäåðíèçàöèþ èíæåêòîðà è íà÷àòü ñîçäàíèå áóñòåðà.
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Vice-Director Professor A. Sissakian. He made an introduc-
tory report, in which he analysed the status research at the
LHE accelerator complex and outlined routes of its further
development and future studies. Leading scientists spoke at
the session.

The discussion marked the statement of the Nuclotron
status, most important results at the synchrophasotron and
main problems that can be solved at the Nuclotron. The re-
quirements to the Nuclotron beams for the period of
2001–2005 were formulated.

One of the workshop sections, headed by Professor
T. Hallman, adopted a memorandum, wherein new results
obtained at the LHE (JINR) synchrophasotron in the field of
spin physics were marked (SPHERE and DELTA-SIGMA
installations), together with very important data obtained in
the studies of nuclei multifragmentation at the FASA facili-
ty. Interesting results were indicated in the studies at the Nu-
clotron inner beam of light relativistic nuclei (SCAN-1 fa-
cility) and by the MARUSSYA collaboration. Good
prospects were stressed in the research programme of the

Nuclotron, at the facilities STRELA, GIBS, CMC,
MARUSSYA, DELTA, SPHERE, DISC and in the
framework of new projects, such as SCAN-2, LHC, NIS,
PP-SINGLET.

It was also stressed that the experience of LHE partici-
pation in CERN experiments with relativistic nuclei (NA45,
NA 49, WA 98) and the preparation of new projects ALICE
and CMS for LHC is quite useful. The Laboratory participa-
tion in the STAR and PHENIX experiments also makes it
possible to use the acquired experience on a wider scale and
obtain data in a new energy range. Joint research in RIKEN
(Japan) on spin physics brings successful results.

Besides, the memorandum indicated that there are
unique conditions at JINR’s LHE to conduct research with
polarized deuterons and neutron beams with the highest, for
the time being, energies. However, this research should be
performed at the Nuclotron, as the synchrophasotron has
practically seized to be used. In addition, it is possible to im-
prove considerably the polarized beams’ characteristics at
the Nuclotron.

Âàðíà (Áîëãàðèÿ), 13 ñåíòÿáðÿ.
18-é Ìåæäóíàðîäíûé ñèìïîçèóì

ïî ÿäåðíîé ýëåêòðîíèêå
è èíôîðìàöèîííûì òåõíîëîãèÿì

Varna (Bulgaria), 13 September.
The 18th International Symposium

«Nuclear Electronics and Computing»
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Â íàñòîÿùåå âðåìÿ íà ïîâåñòêå äíÿ ñòîèò âîïðîñ î
ñîâåðøåíñòâîâàíèè íóêëîòðîíà è ñîçäàíèè íà åãî áàçå
ïîëüçîâàòåëüñêîãî öåíòðà äëÿ èññëåäîâàíèé ïî ðåëÿòè-
âèñòñêîé ÿäåðíîé ôèçèêå è ðåøåíèÿ ïðèêëàäíûõ çàäà÷
ñ èñïîëüçîâàíèåì ðåëÿòèâèñòñêèõ èîíîâ â îáëàñòè
ýíåðãèé â íåñêîëüêî ÃýÂ íà íóêëîí.

Îáñóæäåíèÿ, ñîñòîÿâøèåñÿ íà ñîâåùàíèè, ïîëåçíû
êàê äëÿ ÎÈßÈ, òàê è äëÿ äðóãèõ íàó÷íûõ öåíòðîâ. Îíè
ñïîñîáñòâóþò îáðàçîâàíèþ êîëëàáîðàöèé, êîòîðûå ïî-
ëó÷àþò ãîðàçäî áîëüøèå âîçìîæíîñòè, ÷åì îòäåëüíûå
ãðóïïû. Òàê, íàïðèìåð, â ÎÈßÈ èç Ôðàíöèè áûëà ïåðå-
äàíà ïîëÿðèçîâàííàÿ ïðîòîííàÿ ìèøåíü, â ðåçóëüòàòå
÷åãî â ñî÷åòàíèè ñ ïîëÿðèçîâàííûì íåéòðîííûì ïó÷-
êîì ïîëó÷åíû óíèêàëüíûå óñëîâèÿ äëÿ èññëåäîâàíèé
âçàèìîäåéñòâèé íóêëîíîâ ñ çàäàííîé ïîëÿðèçàöèåé.
Ïîëó÷åííûé èç Ôðàíöèè ïîëÿðèìåòð èñïîëüçóåòñÿ â
ËÂÝ äëÿ êàëèáðîâî÷íûõ èçìåðåíèé, íåîáõîäèìûõ äëÿ
ãðóïïû èç Ëàáîðàòîðèè Äæåôôåðñîíà (ÑØÀ). Ôèçèêè
èç RIKEN ãîòîâû ïîñòàâèòü ïîëÿðèçîâàííóþ ìèøåíü
èç æèäêîãî ãåëèÿ-3 äëÿ ñîâìåñòíîãî ýêñïåðèìåíòà íà
íóêëîòðîíå.

Ïîñêîëüêó óæå íàêîïëåí ïîëîæèòåëüíûé îïûò ïðî-
âåäåíèÿ ìåæäóíàðîäíûõ ñîâåùàíèé «Ðåëÿòèâèñòñêàÿ
ÿäåðíàÿ ôèçèêà — îò ñîòåí ÌýÂ äî ÒýÂ», áûëî ðåêîìåí-
äîâàíî ðåãóëÿðíî ïðîâîäèòü ïîäîáíûå ñîâåùàíèÿ â

ñòðàíàõ-ó÷àñòíèöàõ ÎÈßÈ è, âîçìîæíî, â äðóãèõ ñòðà-
íàõ ñ öåëüþ áîëåå øèðîêîãî ïðèâëå÷åíèÿ ôèçè÷åñêèõ
ãðóïï ê èññëåäîâàíèÿì íà íóêëîòðîíå.

Íåëüçÿ íå óïîìÿíóòü è î êóëüòóðíîé ïðîãðàììå ñî-
âåùàíèÿ. Ó÷àñòíèêàì íàäîëãî çàïîìíèòñÿ ïîñåùåíèå
ïðåêðàñíîãî áîëãàðñêîãî ãîðîäêà Íåñåáûð, èìåþùåãî
èíòåðåñíóþ èñòîðèþ, ðàñïîëîæåííîãî â ×åðíîì ìîðå
íà îñòðîâêå, ñâÿçàííîì ñ ñóøåé òîëüêî óçêîé äàìáîé.
Íåçàáûâàåìî òàêæå ïîñåùåíèå Ñîëíå÷íîãî áåðåãà è
Áàë÷óãà ñ ïðåêðàñíûìè áîòàíè÷åñêèì ñàäîì è äâîðöîì.

Ïðîôåññîð À. È. Ìàëàõîâ,

äèðåêòîð ËÂÝ,

ïðåäñåäàòåëü ìåæäóíàðîäíîãî

îðãêîìèòåòà ñîâåùàíèÿ
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Thus, the most important task in the development of the
Nuclotron from the point of view of spin physics is to obtain
an extracted beam of polarized deuterons of the sufficient
intensity.

Another trend of the Nuclotron improvement should be
the production of heavy nuclei beams. For this purpose it is
necessary to develop the system of ion sources, to update the
injector and start the construction of a booster.

At present, the upgrading of the Nuclotron is on the
agenda, together with the establishment on its basis of a user
centre for the research in relativistic nuclear physics and in
applied tasks, using relativistic ions in the energy range of a
few GeV/nucleon.

The discussions at the workshop were useful both for
JINR and for other scientific centres. They facilitate the
process of formation of new collaborations, which have
much more opportunities than separate groups. For exam-
ple, a polarized proton target was given to JINR from
France. As a result, unique conditions were created in the
combination of a polarized neutron beam to study the inter-
actions of nucleons with given polarization. A device from
France is used at LHE for calibration measurements that a

group from the Jefferson Laboratory (USA) need. Physicists
from RIKEN are ready to install a polarized target of liquid
3 He for a joint experiment at the Nuclotron.

Accounting for positive results of the International
Workshop «Relativistic Nuclear Physics — from Hundreds
of MeV to TeV», it was recommended to hold such work-
shops regularly in JINR Member States and, possibly, in
other countries in order to attract physics groups on a wider
scale to conduct research at the Nuclotron.

The cultural programme of the workshop was also in-
teresting. The participants were deeply impressed by the
visit to a wonderful Bulgarian town Nessebar, which has
quite an interesting history. It is situated on an island in the
Black Sea and is connected with the mainland only by a nar-
row dam. They will also remember their visit to the
Slynchev Bryag beaches and Balchug with its wonderful
botanic gardens and the Palace.

Professor A. Malakhov,

LHE Director,

Chairman of the International Workshop

Organizing Committee
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Ñåìèíàð Íàó÷íîãî öåíòðà

ïðèêëàäíûõ èññëåäîâàíèé ÎÈßÈ

12 ñåíòÿáðÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé ÎÈßÈ
ñîñòîÿëñÿ ðàáî÷èé ñåìèíàð Íàó÷íîãî öåíòðà ïðèêëàäíûõ
èññëåäîâàíèé ÎÈßÈ, ïðèâëåêøèé âíèìàíèå ìíîãèõ ó÷å-
íûõ è ñïåöèàëèñòîâ Îáúåäèíåííîãî èíñòèòóòà, Èíñòèòóòà
õèðóðãèè èì. À. Â. Âèøíåâñêîãî ÐÀÌÍ, Èíñòèòóòà ôèçè-
÷åñêîé õèìèè ÐÀÍ è äðóãèõ íàó÷íûõ îðãàíèçàöèé ÐÔ.

Ñåìèíàð áûë ïîñâÿùåí îáñóæäåíèþ íàó÷íûõ è ýêñïå-
ðèìåíòàëüíûõ ðåçóëüòàòîâ èññëåäîâàíèé ñâîéñòâ óëüòðà-
÷èñòîé äåèîíèçèðîâàííîé âîäû (äå-âîäû) è åå ïðèìåíå-
íèþ â áèîõèìè÷åñêèõ è ôèçèêî-õèìè÷åñêèõ ïðîöåññàõ.

Îòêðûë ñåìèíàð äèðåêòîð ÍÖÏÈ êàíäèäàò òåõíè÷å-
ñêèõ íàóê Â. Í. Ñàìîéëîâ. Ñ âñòóïèòåëüíûì ñëîâîì ê
ó÷àñòíèêàì ñåìèíàðà îáðàòèëñÿ âèöå-äèðåêòîð ÎÈßÈ
ïðîôåññîð À. Í. Ñèñàêÿí, êîòîðûé îòìåòèë ñóùåñòâåííûé
âêëàä íàó÷íîãî öåíòðà â ðàçâèòèå ïðèêëàäíûõ èññëåäîâà-
íèé â ÎÈßÈ.

Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê Î. À. Çàéìèäî-
ðîãà ñîîáùèë î ðåçóëüòàòàõ ïîëó÷åíèÿ äå-âîäû, êîòîðàÿ
îáëàäàåò ÷ðåçâû÷àéíî ìàëîé ïðîâîäèìîñòüþ
(0,05–0,07 ìêCì/ñì), ñîäåðæèò ìåíåå ñòîìèëëèîííîé äîëè
îðãàíè÷åñêèõ ïðèìåñåé è àáñîëþòíî íåðàäèîàêòèâíà.

Â ñîîáùåíèÿõ ïðîôåññîðà À. À. Êàðåëèíà, Â. Ñ. Äå-
ìèäîâîé è À. Ã. Ãëîáû áûëè ïðåäñòàâëåíû ýêñïåðèìåí-
òàëüíûå èññëåäîâàíèÿ âëèÿíèÿ äå-âîäû íà æèçíåäåÿòåëü-
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Seminar at the JINR Scientific Centre

for Applied Research

A working seminar of the Scientific Centre for Ap-
plied Research (SCAR) was held at the JINR Internation-
al Conference Hall on 12 September. It attracted the at-
tention of many scientists and specialists from the Joint
Institute, the A. Vishnevsky Institute of Surgery of
RAMS, the Institute of Physical Chemistry of RAS and
other scientific institutions of the Russian Federation.

The seminar was devoted to the discussion of scien-
tific and experimental results of the study of the proper-
ties of ultrapure de-ionized water (de-water) and its use
in biochemical and physical-chemical processes.

SCAR Director Doctor V. Samoilov opened the
seminar. JINR Vice-Director Professor A. Sissakian ad-
dressed the participants of the seminar with an introduc-
tory talk and noted a considerable contribution of SCAR
into the development of applied research at JINR.

Doctor of Physics and Mathematics O. Zaimidoroga
spoke about the results in the experiments to obtain
de-water, which possesses extraordinary low conductivi-
ty (0.05–0.07 µS/cm), contains less than a hundred mil-
lion’s part of organic admixtures and is absolutely not ra-
dioactive.

Professors A. Karelin, V. Demidova and A. Globa
presented experimental research of the de-water influ-

Íàó÷íûé öåíòð ïðèêëàäíûõ èññëåäîâàíèé ÎÈßÈ,
12 ñåíòÿáðÿ. Ðàáî÷èé ñåìèíàð ïî èññëåäîâàíèþ ñâîéñòâ
óëüòðà÷èñòîé äåèîíèçèðîâàííîé âîäû (äå-âîäû)

Scientific Centre for Applied Research, JINR,
12 September. Seminar on the study of the properties

of ultrapure de-ionized water (de-water)
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íîñòü êëåòîê èììóííîé ñèñòåìû è íà ïåðåäà÷ó ñèãíàëà ðî-
ñòà ÷åðåç ïëàçìàòè÷åñêóþ ìåìáðàíó òðàíñôîðìèðîâàííûõ
êëåòî÷íûõ êóëüòóð. Áûëî óñòàíîâëåíî, ÷òî ïðè õèðóðãè÷å-
ñêîé èíôåêöèè ôèçðàñòâîð íà äå-âîäå ñïîñîáåí âîññòàíà-
âëèâàòü ïîíèæåííûé èììóíèòåò, ïðåäîòâðàùàòü ìàññîâûé
àïîïòîç êëåòîê èììóííîé ñèñòåìû — ëèìôîöèòîâ è íåé-
òðîôèëîâ è íîðìàëèçîâûâàòü ïðîäóêöèþ êèñëîðîäíûõ ðà-
äèêàëîâ, ñíèæåííóþ â ðåçóëüòàòå èñòîùåíèÿ íåéòðîôè-
ëîâ. Ïîëíîìàñøòàáíûå ýêñïåðèìåíòû ñ êóëüòóðàìè òðàíñ-
ôîðìèðîâàííûõ êëåòîê ïîêàçàëè, ÷òî ôèçðàñòâîð íà
äå-âîäå ìîæåò ïðåäîòâðàùàòü ïåðåäà÷ó ñèãíàëà ðîñòà îïó-
õîëåâûõ òêàíåé. Ýòî ÿâëåíèå ñâÿçàíî ñ òåì, ÷òî â ïðèñóò-
ñòâèè äå-âîäû â îïóõîëåâûõ êëåòêàõ èíãèáèðóåòñÿ ïëàçìî-
ìåìáðàííûé ñèíòåç ÀÒÔ, ðåãóëèðóþùèé ïåðåäà÷ó ñèãíà-
ëà îò ôàêòîðà ðîñòà ÷åðåç ïëàçìàòè÷åñêóþ ìåìáðàíó
âíóòðü êëåòêè.

Òàêèì îáðàçîì, ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâà-
íèé ïðîäåìîíñòðèðîâàëè âîçìîæíîñòü èñïîëüçîâàíèÿ
äå-âîäû â îáëàñòè ãíîéíîé õèðóðãèè äëÿ áîðüáû ñ èììóíî-
äåôèöèòîì è â îáëàñòè ýêñïåðèìåíòàëüíîé îíêîëîãèè ïðè
ðàçðàáîòêå ëåêàðñòâåííûõ ñðåäñòâ, òîðìîçÿùèõ ðîñò îïó-
õîëåé.

Â ñîîáùåíèè ïðîôåññîðà Ã. Â. Êîðïóñîâà áûëà îòìå-
÷åíà äîìèíèðóþùàÿ ðîëü äå-âîäû â ôèçèêî-õèìè÷åñêèõ
ïðîöåññàõ ãëóáîêîé î÷èñòêè îêèñëîâ ìåòàëëîâ. Ïðîôåññîð
Å. À. Êðàñàâèí îòìåòèë ôåíîìåíàëüíîñòü ïîëó÷åííûõ ðå-
çóëüòàòîâ è ïðåäëîæèë ïðîäîëæèòü ýêñïåðèìåíòû ñ äåèî-
íèçèðîâàííîé âîäîé ñ ó÷àñòèåì Îòäåëåíèÿ ðàäèàöèîííûõ
è ðàäèîáèîëîãè÷åñêèõ èññëåäîâàíèé ñ öåëüþ âûÿâëåíèÿ
ìåõàíèçìîâ âîçäåéñòâèÿ äå-âîäû íà æèçíåäåÿòåëüíîñòü
êëåòîê îðãàíèçìà.
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ence on the vital functions of the immune system cells
and on the transition of the growth signal through the
plasmatic membrane of the transformed cell culture. It
was found out that the physiological solution made with
de-water can restore the weakened immunity in case of
surgical infections, prevent the mass apoptose of the im-
mune system cells — lymphocytes and neutrophiles —
and can normalize the production of oxygenic radicals
which may decrease as a result of the neutrophile exhaus-
tion. Full-scale experiments with the transformed cells’
culture have shown that the de-water physiological solu-
tion can prevent the transition of the growth signal of the
tumour tissue. This phenomenon is concerned with the
fact that the plasmatic membrane synthesis (ATP) in-
hibits in the tumour cells in the presence of de-water and
regulates the signal transition from the growth factor
through the plasmatic membrane into the cell.

Therefore, the results of the research have demon-
strated a chance to apply de-water in purulent surgery to
fight immunity deficiency and in experimental oncology
to produce remedies which impede tumour growth.

Professor G. Korpusov spoke about the dominating
role of de-water in physical and chemical processes of
metal oxide deep purification. Professor E. Krasavin
took note of the extraordinary results and suggested that
the experiments with de-water should be continued, with
the participation of the JINR Division of Radiation and
Radiobiological Research, to study the mechanisms of
the de-water influence on the cell vital functions.
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ÎÁÚÅÄÈÍÅÍÍÛÉ ÈÍÑÒÈÒÓÒ ßÄÅÐÍÛÕ ÈÑÑËÅÄÎÂÀÍÈÉ

ÈÍÑÒÈÒÓÒ ÒÅÎÐÅÒÈ×ÅÑÊÎÉ ÔÈÇÈÊÈ
èì. Í. Í. ÁÎÃÎËÞÁÎÂÀ

ÍÀÖÈÎÍÀËÜÍÎÉ ÀÊÀÄÅÌÈÈ ÍÀÓÊ ÓÊÐÀÈÍÛ

XXXII ÌÅÆÄÓÍÀÐÎÄÍÛÉ ÑÈÌÏÎÇÈÓÌ
ÏÎ ÄÈÍÀÌÈÊÅ ÌÍÎÃÎ×ÀÑÒÈ×ÍÛÕ

ÏÐÎÖÅÑÑÎÂ (XXXII ÌÑÄÌÏ)

Àëóøòà, Êðûì, Óêðàèíà
7–13 ñåíòÿáðÿ 2002 ã.

ÌÑÄÌÏ — îäèí èç ñåðèè òðàäèöèîííûõ ñèìïîçèóìîâ ïî âàæíåéøèì âîïðîñàì äèíàìèêè
ìíîãî÷àñòè÷íûõ ïðîöåññîâ â ôèçèêå òÿæåëûõ èîíîâ, ýëåìåíòàðíûõ ÷àñòèö è àñòðîôèçèêå.

Îñíîâíûå òåìû ñèìïîçèóìà
• Ôëóêòóàöèè è êîððåëÿöèè
• Ìÿãêèå è æåñòêèå ÿâëåíèÿ
• Ðåëÿòèâèñòñêèå ñòîëêíîâåíèÿ òÿæåëûõ èîíîâ

• Àäðîííûå êîíå÷íûå ñîñòîÿíèÿ â e e lh+ − , è hh

• ÊÕÄ â ìíîãî÷àñòè÷íûõ ïðîöåññàõ
• Äèôôðàêöèîííîå ðîæäåíèå
• Íàðóøåíèå CP-÷åòíîñòè â äèíàìèêå ìíîãî÷àñòè÷íûõ ïðîöåññîâ
• Àñòðîôèçèêà ÷àñòèö

Îðãàíèçàòîðû:
Ïðåäñåäàòåëü: À. Í. Ñèñàêÿí (Äóáíà)

Ñîïðåäñåäàòåëü: Ë. Ë. Åíêîâñêèé (Êèåâ)

Îêîëî 150 ó÷åíûõ ïðèìóò ó÷àñòèå â ðàáîòå ñèìïîçèóìà, êîòîðûé îòêðîåòñÿ 8 ñåíòÿáðÿ
2002 ã. â äîìå îòäûõà «Äóáíà» â Àëóøòå. Ðàáî÷èé ÿçûê ñèìïîçèóìà — àíãëèéñêèé. Áîëåå
ïîëíóþ èíôîðìàöèþ ìîæíî ïîëó÷èòü íà ñàéòå ñèìïîçèóìà

http: \\thsun1.jinr.ru\ISMD2002

Äëÿ êîíòàêòîâ:
Ã. À. Êîçëîâ
Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé
Æîëèî-Êþðè, 6, ã. Äóáíà, Ìîñêîâñêàÿ îáë.
141980, Ðîññèÿ
Òåë: (7 096) 21 62163
Ôàêñ: (7 096) 21 65084
Ýëåêòðîííàÿ ïî÷òà: ismd2002@thsun1.jinr.ru èëè kozlov@thsun1.jinr.ru
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JOINT INSTITUTE FOR NUCLEAR RESEARCH

BOGOLYUBOV INSTITUTE FOR THEORETICAL PHYSICS
NATIONAL ACADEMY OF SCIENCES OF UKRAINE

XXXII INTERNATIONAL SYMPOSIUM ON
MULTIPARTICLE DYNAMICS (XXXII ISMD)

Alushta, Crimea, Ukraine
September 7–13, 2002

The ISMD is one in a traditional Symposium series covering the most important topics of multi-
particle dynamics in the physics of elementary particles, heavy ions and astrophysics.

Main Symposium Topics
• Fluctuations and correlations

• Soft and hard phenomena

• Relativistic heavy ion collisions

• Hadronic final states in e e lh+ − , and hh

• QCD in multiparticle production

• Diffractive production

• CP violation in multiparticle dynamics

• Astroparticle physics

Organizers:
Chairman: A. N. Sissakian (Dubna)

Co-chairman: L. L. Jenkovszky (Kiev)

About 150 scientists are expected to attend the Symposium. The opening of the Symposium will
be held on September 8, 2002 at the Holiday House «Dubna» in Alushta. The working language of
the Symposium will be English.

For more information about the Symposium see:

http:\\thsun1.jinr.ru\ISMD2002

or contact:

G. A. Kozlov
Joint Institute for Nuclear Research
Joliot-Curie St., 6, Dubna 141980
Moscow Region,
Russia
Tel.: (7 096) 21 62163
Fax: (7 096) 21 65084
e-mail: ismd2002@thsun1.jinr.ru or kozlov@thsun1.jinr.ru
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Ïðèêàçîì äèðåêòîðà ÎÈßÈ ïåðåâåäåíû íà äîëæíî-
ñòè:
� Ï. Ô. Áåëîøèöêèé — êîíñóëüòàíòà ïðè äèðåêöèè Èí-

ñòèòóòà;

� Í. Í. Àãàïîâ — íà÷àëüíèêà íàó÷íî-èññëåäîâàòåëü-
ñêîãî îòäåëà êðèîãåííîãî îáåñïå÷åíèÿ íóêëîòðîíà
Ëàáîðàòîðèè âûñîêèõ ýíåðãèé;

� À. Â. Áåëóøêèí — äèðåêòîðà Ëàáîðàòîðèè íåéòðîí-
íîé ôèçèêè èì. È. Ì. Ôðàíêà;

� Â. Í. Áó÷íåâ — íà÷àëüíèêà îòäåëà ðàäèàöèîííîé
áåçîïàñíîñòè Îòäåëåíèÿ ðàäèàöèîííûõ è ðàäèîáèî-
ëîãè÷åñêèõ èññëåäîâàíèé;

� À. À. Êóëüêîâ — çàìåñòèòåëÿ äèðåêòîðà Ëàáîðàòî-
ðèè ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà ïî îáùèì
âîïðîñàì;

� Â. Ê. Ïîêðîâñêèé — íà÷àëüíèêà ñëóæáû ÑÓÇ è ÊÈÏ
óñòàíîâêè ÈÁÐ-30 Ëàáîðàòîðèè íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà.
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The JINR Director has issued orders for the following
appointments:

� P. F. Beloshitsky — JINR Directorate Consultant;

� N. N. Agapov — Head of the Research Department of
Cryogenic Supplies, the Nuclotron, the Laboratory of
High Energies;

� A. V. Belushkin — Director of the Frank Laboratory of
Neutron Physics;

� V. N. Buchnev — Head of Department, the Division of
Radiation and Radiobiological Research;

� A. A. Kulkov — Deputy Director on General Issues, the
Dzhelepov Laboratory of Nuclear Problems;

� V. K. Pokrovsky — Head of the Control and Shielding
System and Instrumentation Services, IBR-30, the Frank
Laboratory of Neutron Physics.

Äóáíà, 23 ñåíòÿáðÿ. Òðàäèöèîííûé 32-é ëåãêîàòëåòè÷åñêèé
ïðîáåã ïàìÿòè àêàäåìèêà Â. È. Âåêñëåðà

Dubna, 23 September. The 32nd traditional race
dedicated to the memory of Academician V. I. Veksler

ÍÀÇÍÀ×ÅÍÈß

NOMINATIONS



� Áàëäèí À. Ì., Ìàëàõîâ À. È., Ñèñàêÿí À. Í. Íåêîòî-
ðûå ïðîáëåìû ðåëÿòèâèñòñêîé ÿäåðíîé ôèçèêè è
ìíîæåñòâåííîãî ðîæäåíèÿ ÷àñòèö. — Äóáíà: ÎÈßÈ,
2001. — 76 ñ.: èë. — (ÎÈßÈ, Ð1-2001-106). —
Áèáëèîãð.: ñ. 71–76.

Baldin A. M., Malakhov A. I., Sissakian A. N. Some
Problems of Relativistic Nuclear Physics and Multiple
Particle Production. — Dubna: JINR, 2001. — 76 p.:
ill. — (JINR, Ð1-2001-106). — Bibliogr.: p. 71–76.

� Fusion Dynamics at the Extremes: International Work-
shop on ... Dubna, Russia, 25–27 May 2000 / Eds.:
Yu. Ts. Oganessian and V. I. Zagrebaev. — Singapore
etc.: World Scientific, 2001. — 364 p. — Bibliogr.:
p. 358.

� International Conference on Symmetry Methods in
Physics (SYMPHYS-9) (9; 2001; Yerevan) Abstracts...,
Yerevan, Armenia, July 3–8, 2001. — Dubna: JINR,
2001. — 24 p. — (JINR, E2-2001-134).

� Ñîòðóäíè÷åñòâî ÎÈßÈ ñ èíñòèòóòàìè è óíèâåðñèòå-
òàìè Ïîëüøè: Ìàòåðèàëû êðóãëîãî ñòîëà è Êîîðäè-
íàöèîííîãî ñîâåùàíèÿ «Ïîëüøà â ÎÈßÈ» 18–20 ÿí-
âàðÿ 2001 ã. / Îáù. ðåä.: Â. Ã. Êàäûøåâñêèé è äð. —
Äóáíà: ÎÈßÈ, 2001. — 196 ñ.: èë. — Áèáëèîãð.: â
êîíöå ðàáîò.
Cooperation of JINR with Institutes and Universities of
Poland: Materials of the round-table discussion and Co-
ordination Meeting «Poland in JINR», 18–20 Jan. 2001/
Under the gen. ed. of V. G. Kadyshevsky et al. — Dubna:
JINR, 2001. — 196 p.: ill. — Bibliogr.: ends of papers.

� Hot Points in Astrophysics. Proc. of the Intern. Work-
shop, Dubna, 22–26 Aug. 2000. — Dubna: JINR,
2000. — 405 p.: ill. — (JINR, E1,2-2000-282). — Bibli-
ogr.: ends of papers.

� JINR International Symposium on Nuclear Electronics
& Computing, 18. NEC ’2001. — Dubna: JINR,
2001. — 44 p.: ill. — (JINR, E10,11-2001-172).
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� Âûøëè â ñâåò î÷åðåäíûå âûïóñêè æóðíàëà «Ôèçèêà
ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà». Âûïóñê 4,
ò. 32, 2001 ã. âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Ôèëèïïîâ Ã. Ô., Êîðåííîâ Ñ. Â., Êàòî Ê., Ñû÷å-

âà À. Ì. Ïðîñòðàíñòâî Ôîêà–Áàðãìàííà è êëàññè÷å-
ñêèå òðàåêòîðèè.
Êèðè÷åíêî Â. Â. Àëüôà-÷àñòè÷íîå ôîòîðàñùåïëåíèå
ëåãêèõ ÿäåð 12Ñ è 16Î.
Äóáèíîâ À. Å., Êîðíèëîâà È. Þ., Ñåëåìèð Â. Ä. Ðàçäå-
ëåíèå èçîòîïîâ â ïëàçìå ìåòîäîì èîííî-öèêëîòðîí-
íîãî ðåçîíàíñà.
Íèòö Â. Â. Íåéòðîííûå èññëåäîâàíèÿ ìàãíèòíûõ
ñâîéñòâ êðèñòàëëè÷åñêèõ âåùåñòâ ñ èñïîëüçîâàíèåì
èìïóëüñíîãî ìàãíèòíîãî ïîëÿ.
Êîñÿêîâ Á. Ï. Î ôèçè÷åñêîì ñìûñëå ïåðåíîðìèðóå-
ìîñòè.
Òÿïêèí À. À. Ìèêðîñêîïè÷åñêàÿ ïðèðîäà èçëó÷åíèÿ,
ëåæàùåãî â îñíîâå ýôôåêòà Âàâèëîâà–×åðåíêîâà.
Ïîïóøîé Ì. Í., Ïîïëàâñêèé È. Â. Àëãåáðàè÷åñêèé
ìåòîä ðåøåíèÿ îáðàòíîé çàäà÷è ðàññåÿíèÿ â íåòðàäè-
öèîííûõ ïîñòàíîâêàõ.

� Regular issues of the journal «Physics of Elementary
Particles and Atomic Nuclei» have been published. Is-
sue 4, v. 32, 2001 includes the following articles:

Filippov G. F., Korennov S. V., Kato K., Sytcheva A. M.
Fock–Bargmann Space and Classical Trajectories.

Kirichenko V. V. Alpha-Particle Photodisintegration of
Light Nuclei 12C and 16O.

Dubinov A. E., Kornilova I. Yu., Selemir V. D. Isotope
Separation in Plasma by Ion-Cyclotron Resonance
Method.

Nietz V. V. Neutron Investigations of Magnetic Properties
of Crystal Substances with Use of a Pulsed Magnetic
Field.

Kosyakov B. P. On the Physical Sense of Renormalizabil-
ity.

Tyapkin A. A. Microscopic Nature of Some Radiation in
the Basis of Vavilov–Cherenkov Effect.

Popushoy M. N., Poplavsky I. V. The Algebraic Method
of the Scattering Inverse Problem Solution under Untra-
ditional Statements.



� Âëàäèñëàâ Ïàâëîâè÷ Ñàðàíöåâ. Æèçíü, îòäàííàÿ íà-
óêå / Ðåä.-ñîñò.: À. Ñ. Ãèðøåâà; Îáù. ðåä.: È. Í. Èâà-
íîâ. — Äóáíà: ÎÈßÈ, 2001. — 187 ñ.: èë.
Vladislav Pavlovich Sarantsev. Life Devoted to Science /
Ed. and Comp.: A. S. Girsheva; under the gen. ed. of
I. N. Ivanov. — Dubna: JINR, 2001. — 187 p.: ill.

� LHC Physics and Detectors: Second International Sym-
posium, Dubna, June 28–30, 2000. Vol. 1: — Dubna:
JINR, 2000. — 471 p.: ill. — (JINR, E2-2000-248). —
Bibliogr.: ends of papers.

� LHC Physics and Detectors: Second International Sym-
posium, Dubna, June 28–30, 2000. Vol. 2: — Dubna:

JINR, 2000. — 471 p.: ill. — (JINR, E2-2000-248). —

Bibliogr.: ends of papers.

� LHC Physics and Detectors: Second International Sym-

posium, Dubna, June 28–30, 2000. Vol. 3: — Dubna:

JINR, 2000. — 499 p.: ill. — (JINR, E2-2000-248). —

Bibliogr.: ends of papers.

� Ïèñüìà â Ý×Àß. 2001. ¹¹ 1–5.

Particles and Nuclei, Letters. 2001. Nos. 1–5.
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� Âûïóñê 5, ò. 32, 2001 ã. âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Áåéëèí Â. À., Âåðåøêîâ Ã. Ì., Êóêñà Â. È. Íåéòðàëü-
íûå òîêè ñ èçìåíåíèåì àðîìàòà â ñòàíäàðòíîé ìîäå-
ëè è åå ðàñøèðåíèÿõ ñ ñèíãëåòíûìè êâàðêàìè.
Êîïàëåèøâèëè Ò. Ñâÿçàííûå qq-ñèñòåìû â ðàìêàõ
ðàçëè÷íûõ âåðñèé òðåõìåðíîé ðåäóêöèè óðàâíåíèÿ
Áåòå–Ñîëïèòåðà.
Âåðíîâ Þ. Ñ., Ìíàöàêàíîâà Ì. Í. Ñâîéñòâà àìïëè-
òóä ðàññåÿíèÿ àäðîíîâ â ðàìêàõ àêñèîìàòè÷åñêîãî
ïîäõîäà.
Ñóõàíîâ À. Ä. Íîâûé ïîäõîä ê ñîîòíîøåíèþ íåîïðå-
äåëåííîñòåé ýíåðãèÿ–âðåìÿ.
Áóõáèíäåð Å. È., Îâðóò Á. À., Áóõáèíäåð È. Ë., Èâà-

íîâ Å. À., Êóçåíêî Ñ. Ì. Íèçêîýíåðãåòè÷åñêîå ýôôåê-
òèâíîå äåéñòâèå â N = 2 ñóïåðñèììåòðè÷íûõ òåîðè-
ÿõ ïîëÿ.

� Issue 5, v. 32, 2001 includes the following articles:

Beylin V. A., Vereshkov G. M., Kuksa V. I. Flavour
Changing Neutral Currents in the Standard Model and Its
Extensions with Singlet Quarks.

Kopaleishvili T. Bound qq Systems in the Framework of
Different Versions of 3D Reductions of the Bethe–Sal-
peter Equation.

Vernov Yu. S., Mnatsakanova M. N. Hadron Scattering
Amplitude Properties in the Framework of Axiomatic
Approach.

Sukhanov A. D. New Approach to the Uncertainties Re-
lation Energy–Time.

Buchbinder E. I., Ovrut B. A., Buchbinder I. L., Iva-

nov E. A., Kuzenko S. M. Low-Energy Effective Action
in N = 2 Supersymmetric Field Theories.
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Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà

Ãëàâíûé ðåäàêòîð àêàäåìèê Â. Ã. Êàäûøåâñêèé

Îáçîðíûé æóðíàë «Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (Ý×Àß) ó÷ðåæäåí Îáúåäè-
íåííûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé (ÎÈßÈ) â 1970 ã.

Ïóáëèêóåìûå â æóðíàëå îáçîðû îòðàæàþò àêòóàëüíûå ïðîáëåìû òåîðåòè÷åñêîé è ýêñïåðèìåí-
òàëüíîé ôèçèêè ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà, ïðîáëåìû ôèçèêè êîíäåíñèðîâàííûõ
ñðåä, ïðîáëåìû ñîçäàíèÿ íîâûõ óñêîðèòåëåé è ýêñïåðèìåíòàëüíûõ óñòàíîâîê, ïðîáëåìû àâòîìàòè-
çàöèè îáðàáîòêè ýêñïåðèìåíòàëüíûõ äàííûõ, ïðîáëåìû ýêîëîãèè è ðàäèîáèîëîãèè.

Ðåôåðàòû îáçîðîâ è ñàì æóðíàë èíäåêñèðóþòñÿ â «Current Physics Index», «INSPEC»,
«PASCAL», «Physics Abstracts» è «SPIN».

Æóðíàë èçäàåòñÿ øåñòü ðàç â ãîä. Â 2002 ã. áóäåò èçäàí ñåäüìîé äîïîëíèòåëüíûé âûïóñê, ïî-
ñâÿùåííûé ìàòåìàòè÷åñêèì ïðîáëåìàì òåîðåòè÷åñêîé ôèçèêè.

Ðåäêîëëåãèÿ æóðíàëà ïðèãëàøàåò ó÷åíûõ èç ñòðàí-ó÷àñòíèö ÎÈßÈ è äðóãèõ ñòðàí ìèðà ê ñî-
òðóäíè÷åñòâó.

Àâòîðàì îáçîðîâ âûïëà÷èâàåòñÿ ãîíîðàð.
Íà æóðíàë ìîæíî ïîäïèñàòüñÿ ïî êàòàëîãó Ðîñïå÷àòè â ëþáîì ïî÷òîâîì îòäåëåíèè. Ïîäïèñ-

íîé èíäåêñ 71018, ISSN 0367-2026.

Physics of Particles and Nuclei
(Fizika Elementarnykh Chastits i Atomnogo Yadra)

Vladimir G. Kadyshevsky, Editor-in-Chief
Member of the Russian Academy of Sciences

Founded in 1970, this translation journal appears simultaneously with the original Russian lan-
guage edition.

Published by leading physicists from member countries of the Joint Institute for Nuclear Research,
as well as scientists from other countries, review articles in this eminent journal examine elementary
particle physics, problems of vacuum in quantum field theory, condensed matter problems, symmetries
in physics, string theories and gravity, nuclear physics, automatic processing of experimental data, ac-
celerators and related instrumentation, accelerator-based transmutation studies, ecological implications
of present nuclear and conventional energy sources, energy amplifiers based on accelerators.

Physics of Particles and Nuclei is abstracted and/or indexed in Current Physics Index, INSPEC,
PASCAL, Physics Abstracts, and SPIN.

In 2002, the journal will have one supplementary issue in addition to the six regular issues.
The Editors invite you to contribute review articles and guarantee rapid publication of your pa-

pers.
The Editors pay royalties to the authors of reviews.

ISSN 0367-2026.
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