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Â ðàìêàõ ïðîåêòà CDF ãðóïïà ñîòðóäíèêîâ ËßÏ
âíåñëà ñóùåñòâåííûé âêëàä â ñîçäàíèå íîâîãî êîì-
ïëåêñà CDF (FNAL, ÑØÀ) è â ôèçè÷åñêèå èññëåäîâà-
íèÿ, ïðîâîäèìûå íà íåì. Âîçðîñøàÿ ñâåòèìîñòü ìîäåð-
íèçèðîâàííîãî òýâàòðîíà âî âòîðîì ñåàíñå îòêðûëà íî-
âûå âîçìîæíîñòè äëÿ áîëåå ñîâåðøåííîãî èçó÷åíèÿ
òÿæåëûõ êâàðêîâ: èññëåäîâàíèÿ, êîòîðûå ïðîâîäÿòñÿ
íà ñòàòèñòèêå óæå ñîòåí ñîáûòèé, ñîñòàâèëè íîâîå íà-
ïðàâëåíèå — ôèçèêó òîï-êâàðêîâ. Â ñêîðîì âðåìåíè
âûéäåò îáçîðíàÿ ñòàòüÿ [1], ñóììèðóþùàÿ íàèáîëåå âå-
ñîìûå ðåçóëüòàòû èçìåðåíèÿ ìàññû òîï-êâàðêa íà óñòà-
íîâêå ÑDF, ïîëó÷åííûå è îïóáëèêîâàííûå â ïåðèîä
2003–2008 ãã. Ïðèâîäÿòñÿ ðåçóëüòàòû èçìåðåíèÿ ìàññû
òîï-êâàðêîâ, ðîæäåííûõ â ïðîòîí-àíòèïðîòîííûõ âçà-
èìîäåéñòâèÿõ ïðè ýíåðãèè s �196, ÒýÂ íà óñòàíîâêå

ÑDF ïðè íàêîïëåííîé ñâåòèìîñòè ~ 1 ôá–1. Â îñíîâ-
íîì èçìåðåíèÿ ìàññû òîï-êâàðêà ïðîâîäèëèñü ñ ïîìî-
ùüþ ìåòîäà òàê íàçûâàåìîãî «ìàòðè÷íîãî ýëåìåíòà»,
äàþùåãî íàèëó÷øóþ ñòåïåíü òî÷íîñòè â êàíàëå ðàñïà-
äà òîï-êâàðêà «ëåïòîí + ñòðóè» è â «äâóõëåïòîííîì»
êàíàëå. Èçìåðåíèå ìàññû òîï-êâàðêà íà CDF â êàíàëå

«ëåïòîí + ñòðóè» ÿâëÿåòñÿ íà äàííûé ìîìåíò íàèáîëåå
òî÷íûì îòäåëüíûì èçìåðåíèåì ýòîãî âàæíîãî ôèçè÷å-
ñêîãî ïàðàìåòðà. Òàêæå ðàññìîòðåíû îòêðûòèÿ áàðèî-
íîâ, ñîäåðæàùèõ b-êâàðê: �b , �b

* ,� b , è ïåðâûå íàáëþ-

äåíèÿ îñöèëëÿöèé B Bs s� .
1. Ôëÿãèí Â. Á., Áóäàãîâ Þ. À., Ãëàãîëåâ Â. Â., Ñóñ-

ëîâ È. À. Òîï-êâàðê, äðóãèå íîâûå ÿâëåíèÿ, íàáëþäàåìûå íà
CDF, â pp-ñòîëêíîâåíèÿõ ïðè ýíåðãèè s �196, ÒýÂ. Íàïðà-
âëåíî â æóðíàë «Ý×Àß».

Ïðàêòè÷åñêîå îáíàðóæåíèå äâîéíîãî áåçíåéòðèí-
íîãî ÿäåðíîãî áåòà-ðàñïàäà ïîçâîëÿåò ïîëó÷èòü îãðàíè-
÷åíèÿ íå òîëüêî íà âåëè÷èíó ýôôåêòèâíîé ìàññû íåé-
òðèíî, íî è íà äðóãèå âàæíûå ïàðàìåòðû íîâîé ôèçèêè.
Ñäàíà â ïå÷àòü îáçîðíàÿ ñòàòüÿ [1], ãäå îïèñàíû âîç-
ìîæíûå ñïîñîáû îïðåäåëåíèÿ ìåõàíèçìà äâîéíîãî áåç-
íåéòðèííîãî áåòà-ðàñïàäà. Ìåõàíèçìû îáìåíà ëåãêèì
íåéòðèíî è ïðàâûõ òîêîâ ðàññìîòðåíû áîëåå ïîäðîáíî
íà îñíîâå äàííûõ êîëëàáîðàöèè Ãåéäåëüáåðã–Ìîñêâà.
Áûëî ïðîâåäåíî ìîäåëèðîâàíèå òðåêîâ ïðîäóêòîâ äâîé-
íîãî áåòà-ðàñïàäà â ðàìêàõ íåñêîëüêèõ ÿäåðíûõ ìîäå-
ëåé. Ïðè ìîäåëèðîâàíèè ó÷èòûâàëîñü ñïåêòðàëü-
íî-óãëîâîå ðàñïðåäåëåíèå ïðîäóêòîâ ðàñïàäà, êîòîðîå
áûëî îöåíåíî íà îñíîâå äàííûõ î âðåìåíè ïîëóðàñïàäà
ÿäåð ãåðìàíèÿ-76, ïîëó÷åííûõ â ýêñïåðèìåíòå Ãåéäåëü-
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A CDF/JINR group made significant contribution to
the new CDF complex and physics investigation. Upgraded
Tevatron luminosity in Run-II (started in 2001) has opened
a new level of modern heavy-quark studies compared to
that one of Run-I. Now top event samples contain hundreds
of event statistics for investigation. A review [1] will be
soon published which mainly covers the mass measure-
ments of the top quark produced at s �196. TeV in pp col-

lisions at the Collider Detector of Fermilab with the inte-
grated luminosity samples up to 1 fb–1. As an example of
the top-quark mass measurements we consider mainly
so-called matrix element method in «lepton + jets» and
«dilepton» channels of the top-quark decay. The CDF
top-quark mass obtained in «lepton + jets» mode is the
world’s most precise single measurement of this important
physics parameter. The review summarizes the essential re-
sults of the CDF top-quark mass measurement achieved
and published for the recent 2003–2008 period. We consid-
er also b-quark baryon discoveries like �b , �b

* ,� b as well

as first observation of B Bs s� oscillations.

1. Flyagin V. B., Budagov J. A., Glagolev V. V., Suslov I. A.
The Top-Quark, Other New Phenomena Observed at the CDF in
pp Collisions at s �196. TeV. Submitted to «Particles and Nu-
clei».

The experimental discovery of the neutrinoless double
beta decay allows one to obtain restrictions not only on the
neutrino mass but on the other important physics parameters
as well. Different ways for determining the neutrinoless
double beta decay mechanism are given in paper [1]. The
light neutrino exchange mechanism and the right-hand cur-
rent mechanism are discussed in detail on the basis of the
Heidelberg–Moscow collaboration experimental data. The
results of the Monte Carlo simulations of the double beta de-
cay events and of various kinds of background processes
within the framework of different nuclear models are re-
ported for a germanium detector. Effects of the angular cor-
relations of the two electrons in double beta decay which de-
pend on the nuclear and particle physics parameters are tak-
en into account and have been calculated for 76Ge on the
basis of the experimental half-life and realistic nuclear ma-
trix elements. The important conclusions about size differ-
ence between double-decay and background events at
2039 keV are given. A rather good determination of radial
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áåðã–Ìîñêâà. Ñäåëàíû âàæíûå âûâîäû î ðàçëè÷èè â
ðàçìåðàõ ôîíîâûõ ñîáûòèé è ñîáûòèé äâîéíîãî áå-
òà-ðàñïàäà ÿäåð 76Ge â ðàéîíå ïîëíîé ýíåðãèè ðàñïàäà
2039 êýÂ, à òàêæå î âîçìîæíîñòè îïðåäåëåíèÿ ðàäèàëü-
íîãî ïîëîæåíèÿ ìåñòà ðàñïàäà âíóòðè äåòåêòîðà öèëèí-
äðè÷åñêîé ôîðìû. Ïîêàçàíî, ÷òî, íåñìîòðÿ íà âûñîêîå
ýíåðãåòè÷åñêîå ðàçðåøåíèå ãåðìàíèåâîãî äåòåêòîðà,
âñå æå íå óäàåòñÿ îïðåäåëèòü îäíîçíà÷íî ìåõàíèçì
äâîéíîãî áåçíåéòðèííîãî áåòà-ðàñïàäà. Àíàëèç ôîðìû
ýêñïåðèìåíòàëüíî èçìåðåííûõ ñèãíàëîâ ïîäòâåðäèë
ïîëó÷åííûå â õîäå ìîäåëèðîâàíèÿ âûâîäû. Äàííûõ îä-
íîãî, äàæå î÷åíü ÷óâñòâèòåëüíîãî, ýêñïåðèìåíòà íåäî-
ñòàòî÷íî äëÿ îïðåäåëåíèÿ äîìèíèðóþùåãî ìåõàíèçìà
äâîéíîãî áåçíåéòðèííîãî áåòà-ðàñïàäà. Íåîáõîäèìà
äîïîëíèòåëüíàÿ èíôîðìàöèÿ, à èìåííî äàëüíåéøèå èñ-
ñëåäîâàíèÿ â íàïðàâëåíèè îïðåäåëåíèÿ ìåõàíèçìà
äâîéíîãî áåçíåéòðèííîãî áåòà-ðàñïàäà íà îñíîâå ñî-

âìåñòíîãî àíàëèçà äàííûõ êîëëàáîðàöèè Ãåéäåëü-
áåðã–Ìîñêâà (76Ge) è ðåçóëüòàòîâ àíàëîãè÷íûõ ýêñïå-
ðèìåíòîâ ñ äðóãèìè èçîòîïàìè (êñåíîíîì è ò. ï.).

1. Áåäíÿêîâ Â. À., Òèòêîâà È. Â. Î âîçìîæíîñòè ðàçäåëå-
íèÿ ìåõàíèçìîâ äâîéíîãî áåçíåéòðèííîãî áåòà-ðàñïàäà.
ÎÈßÈ, Ð4-2009-51. Äóáíà, 2009.

Ýêñïåðèìåíòàëüíûå äàííûå î ñòðóêòóðå óðîâíåé
«ïðîìåæóòî÷íûõ» ÿäåð ïðè äâîéíîì áåòà-ðàñïàäå ìî-
ãóò áûòü ïîëåçíû äëÿ óòî÷íåíèÿ òåîðåòè÷åñêèõ ðàñ÷å-
òîâ ïåðèîäîâ ðàñïàäà. Â ðàáîòå ñäåëàíà ïîïûòêà èñ-
ïîëüçîâàòü ÿâëåíèå çàõâàòà ìþîíîâ äëÿ ïîëó÷åíèÿ èí-
ôîðìàöèè î ñòðóêòóðå âîçáóæäåííûõ ñîñòîÿíèé
«ïðîìåæóòî÷íûõ» ÿäåð. Èçó÷åíû ýíåðãåòè÷åñêèå è âðå-
ìåííûå ñïåêòðû ãàììà-èçëó÷åíèÿ, ñîïðîâîæäàþùåãî
çàõâàò îòðèöàòåëüíûõ ìþîíîâ ÿäðîì 150Sm (îáîãàùåí-
íîãî äî 92,6 %). Èçìåðåíî ïîëíîå âðåìÿ æèçíè ìþîíà â
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position of double beta events in the cylindrical detector is
possible. Despite good sensitivity and resolution of the ger-
manium detector, there is no possibility to differentiate be-
tween the contributions of the different mechanisms of the
neutrinoless double beta decay. The pulse shape analysis
confirms this conclusion. A realistic way to obtain informa-
tion on the dominant neutrinoless double decay mechanism
(and therefore neutrino mass scale determination) is a si-
multaneous analysis of the Heidelberg–Moscow experi-
ment data (76Ge) and a suitable very high-sensitive mixed-
mode experiment data (Xe etc.).

1. Bednyakov V. A., Titkova I. V. About Possibility to Divide
the Mechanisms of Neutrinoless Double Beta Decay. JINR,
P4-2009-51. Dubna, 2009.

Theoretical calculations of 2�-decay probability can be
done more precisely if experimental data on muon capture
rates to the levels of intermediate nuclei is included. In or-
der to obtain such data, measurements of energy and time
distributions of gamma rays following muon capture were
performed. In this work we present results obtained for iso-
topically enriched (92.6%) 150Sm target: total capture rate
in this nucleus ( . ( ) )� tot s� � � �12 10 10 10 6 1 , gamma-ray

yields (more than 80 lines), as well as yields of Pm isotopes
and isomers — final products of µ-capture reaction.

Egorov V. G., Gromov K. Ya., Brudanin V. B. et al. Muon
Capture on 150Sm Nucleus. Submitted to «Bulletin of the Russian
Academy of Sciences: Physics».

The results of measurements and handling procedure
of data on the tensor polarization of the deuteron beam aris-

Ëàáîðàòîðèÿ ÿäåðíûõ
ïðîáëåì
èì. Â. Ï. Äæåëåïîâà,
22 èþíÿ. Ðàáî÷åå
ñîâåùàíèå ïî ñïèíîâîé
ôèçèêå ANKE/PAX

Dzhelepov Laboratory of
Nuclear Problems, 22 June.
ANKE/PAX Workshop on
Spin Physics

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



èçîòîïå 150Sm ( , ( ) )� tot c� � � �12 10 10 10 6 1 . Îïðåäåëåíû

ñêîðîñòè îáðàçîâàíèÿ íåñêîëüêèõ ðàäèîàêòèâíûõ èçî-
òîïîâ â ýòîé ðåàêöèè. Èçìåðåíû ïàðöèàëüíûå ñêîðîñòè
îáðàçîâàíèÿ 	-ëó÷åé ïðè çàõâàòå ìþîíà ÿäðîì 150Sm
(áîëåå 80 ëèíèé).

Åãîðîâ Â. Ã., Ãðîìîâ Ê. ß., Áðóäàíèí Â. Á. è äð. Çàõâàò îò-
ðèöàòåëüíûõ ìþîíîâ ÿäðîì 150Sm. Íàïðàâëåíî â æóðíàë
«Èçâåñòèÿ ÐÀÍ. Ñåðèÿ ôèçè÷åñêàÿ».

Îïèñàíû ðåçóëüòàòû èçìåðåíèé è ïðîöåäóðà îáðà-
áîòêè äàííûõ òåíçîðíîé ïîëÿðèçàöèè ïó÷êà äåéòðîíîâ,
âîçíèêàþùåé ïðè åãî ïðîõîæäåíèè ÷åðåç âåùåñòâî, ïî-
ëó÷åííûõ â ñåàíñå ðàáîòû íà íóêëîòðîíå â èþíå 2008 ã.
íà âûâåäåííîì ïó÷êå íåïîëÿðèçîâàííûõ äåéòðîíîâ ñ
èìïóëüñîì 5 ÃýÂ/ñ. Íàáëþäàâøèéñÿ ýôôåêò ñðàâíèâà-

åòñÿ ñ âû÷èñëåíèÿìè, âûïîëíåííûìè â ðàìêàõ òåîðèè
ìíîãîêðàòíîãî ðàññåÿíèÿ Ãëàóáåðà.

Àæãèðåé Ë. Ñ., Âàñèëüåâ Ò. À., Ãóð÷èí Þ. Â. è äð. Èçìå-
ðåíèå òåíçîðíîé ïîëÿðèçàöèè ïðîõîäÿùåãî ÷åðåç âåùåñòâî
ïó÷êà äåéòðîíîâ. Ñîîáùåíèå ÎÈßÈ Ð1-2009-58. Äóáíà, 2009.

Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà

Ïàìÿòü îá ó÷åíîì æèâåò

27 ìàÿ ñîñòîÿëîñü îòêðûòèå ìåìîðèàëüíîé äîñêè
íà äîìå ¹ 2 ïî óëèöå Èíòåðíàöèîíàëüíîé, ãäå ñ 1958
ïî 1973 ã. æèë âûäàþùèéñÿ ñîâåòñêèé ó÷åíûé, ÷ëåí-
êîððåñïîíäåíò Àêàäåìèè íàóê ÑÑÑÐ Ôåäîð Ëüâîâè÷
Øàïèðî.
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ing as the beam pass through matter obtained at the Nu-
clotron during June 2008 run using an extracted unpolarized
5 GeV/c deuteron beam are described. The effect observed
is compared with calculations made in the framework of the
Glauber multiple scattering theory.

Azhgirey L. S., Vasiliev T. A., Gurchin Yu. A. et al. Measure-
ment of Tensor Polarization of Deuteron Beam Passing through
Matter. JINR Preprint P1-2009-58. Dubna, 2009.

Frank Laboratory of Neutron Physics

The Memory about the Scientist

Is Still in Our Hearts

On 27 May a memorial plaque was opened on house
number 2 in Internatsionalnaya street where the outstand-
ing Soviet scientist, Corresponding Member of the USSR

Academy of Sciences Fedor Shapiro lived from 1958 to
1973.

From 1959 to 1973 F. Shapiro served deputy director
of the Laboratory of Neutron Physics. He made a decisive
contribution to the development of the laboratory and the
elaboration of its scientific programme. The name of
F. Shapiro is well known in this country and abroad due to
his studies in neutron moderation and diffusion, the M�ss-
bauer effect, polarized neutrons and pioneer research in ul-
tracold neutrons. On his initiative and under his guidance,
in 1968 the «Fermi bottle» was instrumented at the IBR-30
reactor for the first time where accumulated neutrons were
stored for a long time.

Fedor Shapiro was a wonderful lecturer, scholar and
possessed a gift of explaining sophisticated physics pro-
cesses in a very simple and understandable way. He was a

Äóáíà, 27 ìàÿ.
Òîðæåñòâåííîå îòêðûòèå

ìåìîðèàëüíîé äîñêè
íà äîìå, ãäå æèë

Ô. Ë. Øàïèðî

Dubna, 27 May.
Ceremonial opening of
the memorial plaque to

Fedor Shapiro
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Ñ 1959 ïî 1973 ã. Ô. Ë. Øàïèðî áûë çàìåñòèòåëåì
äèðåêòîðà Ëàáîðàòîðèè íåéòðîííîé ôèçèêè. Îí âíåñ
îïðåäåëÿþùèé âêëàä â ñòàíîâëåíèå ëàáîðàòîðèè è â
ñîçäàíèå åå íàó÷íîé ïðîãðàììû. Èìÿ Ô. Ë. Øàïèðî
õîðîøî èçâåñòíî â íàøåé ñòðàíå è çà ðóáåæîì áëàãîäà-
ðÿ åãî ðàáîòàì ïî çàìåäëåíèþ è äèôôóçèè íåéòðîíîâ,
ýôôåêòó Ìåññáàóýðà, ïîëÿðèçîâàííûì íåéòðîíàì è ïè-
îíåðñêèì ðàáîòàì ïî óëüòðàõîëîäíûì íåéòðîíàì. Ïî
åãî èíèöèàòèâå è ïîä åãî ðóêîâîäñòâîì â Äóáíå íà ðå-
àêòîðå ÈÁÐ-30 â 1968 ã. âïåðâûå áûëà ðåàëèçîâàíà «áó-
òûëêà Ôåðìè», â êîòîðîé íàêîïëåííûå íåéòðîíû ñî-
õðàíÿëèñü ïðîäîëæèòåëüíîå âðåìÿ.

Ôåäîð Ëüâîâè÷ Øàïèðî áûë ïðåêðàñíûì ëåêòî-
ðîì, ïåäàãîãîì è îáëàäàë äàðîì î÷åíü ïðîñòî è äîõîä-
÷èâî îáúÿñíÿòü ñëîæíûå ôèçè÷åñêèå ïðîöåññû. Áëàãî-
äàðÿ ïðåêðàñíûì ÷åëîâå÷åñêèì êà÷åñòâàì îí áûë ëþ-
áèì âñåì êîëëåêòèâîì ëàáîðàòîðèè è âñåìè, êòî åãî
çíàë.

Íà ìèòèíãå, ïîñâÿùåííîì îòêðûòèþ ìåìîðèàëü-
íîé äîñêè, âûñòóïèëè âèöå-äèðåêòîð ÎÈßÈ Ì. Ã. Èò-
êèñ, íàó÷íûé ðóêîâîäèòåëü ËßÐ àêàäåìèê Þ. Ö. Îãà-
íåñÿí, íàó÷íûé ðóêîâîäèòåëü ËÍÔ ïðîôåññîð
Â. Ë. Àêñåíîâ è äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
Â. È. Ëóùèêîâ, äîëãèå ãîäû ðàáîòàâøèé çàìåñòèòåëåì
äèðåêòîðà ËÍÔ ïîñëå Ô. Ë. Øàïèðî. Ñðåäè ïðèñóò-

ñòâîâàâøèõ áûëè ñîòðóäíèêè ÎÈßÈ, âåòåðàíû Ëàáî-
ðàòîðèè íåéòðîííîé ôèçèêè, à òàêæå ó÷àñòíèêè
Ñîâåùàíèÿ ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè
«ISINN-17».

À. Â. Ñòðåëêîâ

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Â ïîñëåäíåå âðåìÿ èíòåíñèâíî ïðîâîäÿòñÿ èññëå-
äîâàíèÿ êâàíòîâûõ ñèñòåì ñ ýôôåêòèâíîé ìàññîé, çà-
âèñÿùåé îò ïðîñòðàíñòâåííîé ïåðåìåííîé, è ñ ïîòåí-
öèàëàìè, çàâèñÿùèìè îò ýíåðãèè. Èíòåðåñ ê íèì âû-
çâàí áûñòðûì ðàçâèòèåì íàíîýëåêòðîíèêè, áàçèñíûìè
ýëåìåíòàìè êîòîðîé ÿâëÿþòñÿ íèçêîðàçìåðíûå ñòðóê-
òóðû, òàêèå êàê êâàíòîâûå ÿìû, ïðîâîëîêè, êâàíòîâûå
òî÷êè, ñóïåððåøåòêè. Îäíà èç âàæíåéøèõ çàäà÷ êâàí-
òîâîé èíæåíåðèè åñòü êîíñòðóèðîâàíèå ðàçíîîáðàç-
íûõ êâàíòîâûõ îáúåêòîâ, îáëàäàþùèõ íóæíûìè ñïåê-
òðàëüíûìè ñâîéñòâàìè. Ïîýòîìó ðåøåíèå ïðîáëåìû
âîññòàíîâëåíèÿ êâàíòîâûõ ïîòåíöèàëüíûõ ÿì ñ ïðåä-
ïèñàííûì ýíåðãåòè÷åñêèì ñïåêòðîì î÷åíü âàæíî äëÿ
èññëåäîâàíèÿ íèçêîðàçìåðíûõ ñòðóêòóð. Òåõíèêà ïðå-
îáðàçîâàíèé Äàðáó ïîçâîëÿåò ðåøèòü äàííóþ ïðîá-
ëåìó.
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man of beautiful nature, and all the laboratory community
and those who knew him loved him.

JINR Vice-Director M. Itkis, FLNR Scientific Leader
Academician Yu. Oganessian, FLNP Scientific Leader Pro-
fessor V. Aksenov, and Doctor of Physics V. Lushchikov,
who worked LNP deputy director for many years after
F. Shapiro, spoke at the meeting dedicated to the opening of
the memorial plaque. Among the participants of the meet-
ing were JINR staff members, veterans of the Laboratory of
Neutron Physics and participants of the Seminar on Inter-
action of Neutrons with Nuclei (ISINN-17).

A. Strelkov

Laboratory of Information Technologies

In recent years the study of quantum systems with po-
sition-dependent (effective) mass and with energy-depen-
dent potentials has been the subject of much activity. This
interest is due to the rapid development of nanoelectronics,
the basic elements of which are low-dimensional struc-
tures, such as quantum wells, wires, dots and superlattices.
One of the most important problems of quantum engineer-

ing is the construction of multi-quantum well structures
possessing desirable spectral properties. That is why solv-
ing the problem of reconstruction of quantum well poten-
tials with a predetermined energy spectrum is very impor-
tant to extend the opportunities for investigation of low-di-
mensional structures. The technique of Darboux
transformation operators allows one to solve the
above-mentioned problem.

The work [1] deals with the construction of Darboux
transformations for a generalized Schr�dinger equation by
means of the intertwining operator method. A relation is es-
tablished between the first-order Darboux transformations,
supersymmetry and factorization of the Hamiltonians that
are associated with our generalized Schr�dinger equation.
The developed methods allow one to generate isospectral
potentials, where one of the potentials has additional or less
bound states than its partner. The procedure can be repeat-
ed as many times as it is needed to construct new potential
quantum well and corresponding solutions with a given
spectrum.

Darboux transformations of the nth order are con-
structed for a generalized, linear time-dependent
Schr�dinger equation, special cases of which correspond to
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Â ðàáîòå [1] êîíñòðóèðóþòñÿ ïðåîáðàçîâàíèÿ Äàð-
áó äëÿ îáîáùåííîãî ñòàöèîíàðíîãî óðàâíåíèÿ Øðå-
äèíãåðà íà îñíîâå èñïîëüçîâàíèÿ ìåòîäà ñîîòíîøåíèé
ñïëåòåíèÿ îïåðàòîðîâ. Óñòàíàâëèâàþòñÿ ñîîòíîøåíèÿ
ñâÿçè ìåæäó ïðåîáðàçîâàíèÿìè Äàðáó ïåðâîãî ïîðÿä-
êà, ñóïåðñèììåòðèåé è ôàêòîðèçàöèåé ãàìèëüòîíèà-
íîâ, êîòîðûå àññîöèèðóþòñÿ ñ îáîáùåííûìè óðàâíå-
íèÿìè Øðåäèíãåðà. Ðàçðàáîòàííûé ïîäõîä ïîçâîëÿåò
ãåíåðèðîâàòü èçîñïåêòðàëüíûå ïîòåíöèàëû, äëÿ êîòî-
ðûõ ïðåîáðàçîâàííîìó ãàìèëüòîíèàíó îòâå÷àåò
ñïåêòð, îòëè÷àþùèéñÿ íà îäíî ñâÿçàííîå ñîñòîÿíèå îò
èñõîäíîãî ãàìèëüòîíèàíà. Ïðîöåäóðà ìîæåò áûòü
ïîâòîðåíà ñòîëüêî ðàç, ñêîëüêî íåîáõîäèìî äëÿ ïîñòðî-
åíèÿ êâàíòîâûõ ïîòåíöèàëüíûõ ÿì ñ çàäàííûì ñïåê-
òðîì.

Äëÿ çàâèñÿùåãî îò âðåìåíè óðàâíåíèÿ Øðåäèíãåðà
ñ ýôôåêòèâíîé ìàññîé (çàâèñÿùåé îò ïðîñòðàíñòâåí-
íîé ïåðåìåííîé) è ñ ïîòåíöèàëàìè (çàâèñÿùèìè îò
ýíåðãèè) â ðàáîòå [2] êîíñòðóèðóþòñÿ ïðåîáðàçîâàíèÿ
Äàðáó n-ãî ïîðÿäêà. Ñïåöèàëüíûå ñëó÷àè çàâèñÿùåãî
îò âðåìåíè ãàìèëüòîíèàíà ñîîòâåòñòâóþò ãàìèëüòîíè-

àíó, ñâÿçàííîìó ñ ìàãíèòíûì ïîëåì. Ïîëó÷åííûå ïðå-
îáðàçîâàíèÿ Äàðáó êîððåêòíî ñâîäÿòñÿ ê ÷àñòíûì
ñëó÷àÿì ïðåîáðàçîâàíèé Äàðáó äëÿ óðàâíåíèÿ Øðå-
äèíãåðà ñ ýôôåêòèâíîé ìàññîé è óðàâíåíèÿ ñ âåñîâîé
ýíåðãèåé, à òàêæå äëÿ îáû÷íîãî óðàâíåíèÿ Øðåäèíãå-
ðà. Áîëåå òîãî, ïîêàçàíî, ÷òî ñîõðàíÿþòñÿ ôóíäàìåí-
òàëüíûå ñâîéñòâà ñòàíäàðòíûõ ïðåîáðàçîâàíèé Äàðáó,
òàêèå êàê ôàêòîðèçàöèÿ è ñóùåñòâîâàíèå óñëîâèÿ äåé-
ñòâèòåëüíîñòè äëÿ ïðåîáðàçîâàííûõ ïîòåíöèàëîâ.

1. Ñóçüêî À. À., Øóëüö-Õàëüáåðã À., Âåëè÷åâà Å. Ï. // ßÔ.
2009. Ò. 72, ¹ 5. Ñ. 858.

2. Schulze-Halberg A., Pozdeeva E., Suzko A. // J. Phys. A.
2009. V. 42. P. 115211.

Èññëåäóåòñÿ äåôîðìàöèÿ ðåøåíèÿ òèïà áðèçåð äëÿ
ëèíåéíîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ
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the time-dependent Hamiltonian coupled to a magnetic
field with position-dependent mass and with weighted en-
ergy [2]. The obtained Darboux transformations reduce
correctly to their particular cases and to the new general-
ized Schr�dinger equation. Moreover, the fundamental
properties of the conventional Darboux transformations,
such as factorization and existence of a reality condition for
the transformed potentials, are preserved.

1. Suzko A. A., Schulze-Halberg A., Velicheva E. P. // Phys.
At. Nucl. 2009. V. 72, No. 5. P. 858.

2. Schulze-Halberg A., Pozdeeva E., Suzko A. // J. Phys. A.
2009. V. 42. P. 115211.

A deformation of a breather-type solution for the linear
differential equation
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Äóáíà, 7–8 àïðåëÿ. Ó÷àñòíèêè ñîâåùàíèÿ Íàó÷íîãî ñîâåòà ÐÀÍ
ïî ôèçèêå ýëåêòðîìàãíèòíûõ âçàèìîäåéñòâèé «Ýëåêòðîìàãíèòíûå âçàèìîäåéñòâèÿ ðåëÿòèâèñòñêèõ ÿäåð è àäðîíîâ»

Dubna, 7–8 April. Participants of the meeting of the RAS
Scientific Council on electromagnetic interactions «Electromagnetic Interactions of Relativistic Nuclei and Hadrons»

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



u x
x

x
( , )

,

,

,

,
0

0

1

0

0
�

�
�

�

�
u xt ( , )0 0� .

Ðàíåå (ÄÀÍ. 2003) áûëî óñòàíîâëåíî ñóùåñòâîâà-
íèå ðåøåíèÿ òèïà áðèçåð: ïðè t ��, | | /x ct� �1 2

� �u x t
x

t O x t( , )
sgn ( )

cos ( )� � �
1

2 2
2

äëÿ ðàññìàòðèâàåìîãî óðàâíåíèÿ ïðè b = 0.
Áðèçåð ñóùåñòâóåò íà ôîíå îñöèëëÿöèé ìåíüøåé

àìïëèòóäû. Ýòè îñöèëëÿöèè çàæàòû ìåæäó õàðàêòåðè-
ñòèêàìè x t� �0. Âíå çîíû ìåæäó õàðàêòåðèñòèêàìè
ðåøåíèå ýêñïîíåíöèàëüíî áûñòðî ñõîäèòñÿ ê ïðåäåëü-
íûì çíà÷åíèÿì 0 ïðè x ��� è 1 ïðè x ��.

Ïðîâåäåííûå ÷èñëåííûå ýêñïåðèìåíòû óêàçûâàëè
íà ñóùåñòâîâàíèå ðåøåíèé òèïà áðèçåð è â ñëó÷àå
b�0. Ïðè äîñòàòî÷íî áîëüøèõ t ïðîÿâèëàñü ðàçíèöà â
ïîâåäåíèè ðåøåíèÿ ðàññìàòðèâàåìîé çàäà÷è (ïðè b = 0
è âåùåñòâåííîé ÷àñòè ðåøåíèÿ ïðè b�0). Óæå ïðè
t = 9 (â ñëó÷àå b = 1) íàìå÷àþòñÿ ñòóïåíè â ðàéîíå õà-
ðàêòåðèñòèê. Ïðè b�0 àìïëèòóäà îñöèëëÿöèé óìåíü-
øàåòñÿ, â òî âðåìÿ êàê çîíà îñöèëëÿöèé ðàñøèðÿåòñÿ çà
ïðåäåëû îáëàñòè ìåæäó õàðàêòåðèñòèêàìè. Ïîñòðîåíû
àñèìïòîòèêè ïðè áîëüøèõ t äëÿ ðåøåíèÿ ðàññìàòðèâàå-
ìîé çàäà÷è â ñëó÷àå b = 1, ïîäòâåðæäàþùèå äîñòîâåð-

íîñòü ïðîöåññîâ äåôîðìàöèè áðèçåðà, âûÿâëåííûõ ïðè
÷èñëåííîì ìîäåëèðîâàíèè.

Ñåðäþêîâà Ñ. È. // ÄÀÍ. 2009. Ò. 427, ¹ 1. Ñ. 17.

Â ðàìêàõ Ñîãëàøåíèÿ î ñîòðóäíè÷åñòâå ÎÈßÈ ñ
Óíèâåðñèòåòîì Êåéïòàóíà (ÞÀÐ) ïðîâåäåí àíàëèç
óñòîé÷èâîñòè è áèôóðêàöèé îñöèëëèðóþùèõ ñîëèòî-
íîâ â íåëèíåéíîì óðàâíåíèè Øðåäèíãåðà â çàâèñèìî-
ñòè îò çíà÷åíèé ïàðàìåòðîâ íàêà÷êè è äèññèïàöèè. Îä-
íî- è äâóõïåðèîäè÷åñêèå ñîëèòîíû äàííîãî óðàâíåíèÿ
ïîëó÷åíû ïóòåì ÷èñëåííîãî ðåøåíèÿ ñîîòâåòñòâóþùåé
íåëèíåéíîé äâóìåðíîé ãðàíè÷íîé çàäà÷è. Â ðåçóëüòàòå
÷èñëåííîãî ïðîäîëæåíèÿ ïî ïàðàìåòðàì ïîêàçàíî, ÷òî
ïåðåõîä ê õàîñó ñ ðîñòîì ïàðàìåòðè÷åñêîé íàêà÷êè ïðî-
èñõîäèò ïî-ðàçíîìó äëÿ ñëó÷àåâ ñëàáîé è ñèëüíîé äèñ-
ñèïàöèè. Ïðîäåìîíñòðèðîâàíî ñóùåñòâîâàíèå ïåðèî-
äè÷åñêèõ ïî âðåìåíè óñòîé÷èâûõ ëîêàëèçîâàííûõ
ñòðóêòóð â ñëó÷àå ñèëüíîé äèññèïàöèè.

Çåìëÿíàÿ Å. Â., Àëåêñååâà Í. Â. // Òåîðåòè÷åñêàÿ è ìàòå-
ìàòè÷åñêàÿ ôèçèêà. 2009. Ò. 159, âûï. 3. Ñ. 536.

Ñåãîäíÿ áëàãîäàðÿ ïðîãðåññó â îáëàñòè òåõíîëîãèé
òàêîå çàãàäî÷íîå ñâîéñòâî ìèêðîìèðà, êàê «ïåðåïóòàí-
íîñòü êâàíòîâûõ ñîñòîÿíèé», ïðåâðàòèëîñü èç îáúåêòà
ïàðàäîêñîâ ýïîõè ñòàíîâëåíèÿ êâàíòîâîé òåîðèè [1, 2] â
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is under study. In an earlier work (Dokl. Akad. Nauk. 2003)
the existence of the breather-type solution at t ��,
| | /x ct� �1 2

� �u x t
x

t O x t( , )
sgn ( )

cos ( )� � �
1

2 2
2

was proved for the considered equation for b = 0.
The breather exists on the background of oscillations

of a smaller amplitude. These oscillations are located be-
tween the characteristics x t� �0. Outside this region, the
solution tends exponentially rapidly to the limit values 0
when x ��� and 1 when x ��.

The conducted numerical experiments have shown the
existence of breather-type solutions also in case of b�0.
When t is rather large, a difference appears in the behavior
of the solution (for b = 0 and the real part of the solution for
b�0). Even when t = 9 (if b = 1), steps take shape in the
region of characteristics. If b�0, the oscillation amplitude
decreases, while the region of oscillations extends outside
the region between the characteristics. This work presents
the construction of asymptotics for t �� to solve the prob-
lem when b = 1 which confirms the validity of the breather
deformation processes obtained by numerical simulations.

Serdyukova S. I. // Dokl. Akad. Nauk. 2009. V. 427, No. 1.
P. 17.

In the framework of RSA–JINR collaboration, stability
and bifurcations of oscillating solitons of the damped-
driven nonlinear Schr�dinger (NLS) equation, in depen-
dence on the damping and driving parameters, have been
analyzed. One- and two-periodic solitons of the NLS equa-
tion have been obtained by a numerical solution of the cor-
responding nonlinear two-dimensional boundary-value
problem. A numerical continuation on parameters has
shown that transitions to chaos do follow different routes
for the case of weak and strong dissipation. The existence of
stable temporally periodic spatially localized solutions of
the damped-driven NLS has been demonstrated for a strong
dissipation case.

Zemlyanaya E. V., Alexeeva N. V. // Theor. Math. Phys. 2009.
V. 159, No. 3. P. 869.

Nowadays, after the advances in technology, such a
puzzling feature of the microcosmos as the «entanglement
of quantum states» turns from the object of paradoxes, cre-
ated during the golden era of formation of quantum phy-
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ïðåäìåò ïðèñòàëüíîãî èçó÷åíèÿ ôèçèêè è èíôîðìàòè-
êè. Îáðàçîâàëàñü íîâàÿ äèñöèïëèíà — êâàíòîâàÿ òåî-
ðèÿ èíôîðìàöèè (ñì., íàïðèìåð, îáçîð ñîâðåìåííûõ
ïðåäñòàâëåíèé â ìîíîãðàôèè [3]). Íåñåïàðàáåëüíîñòü
êâàíòîâûõ ñîñòîÿíèé, à èìåííî íåëîêàëüíûå ïðîÿâëå-
íèÿ êâàíòîâîãî ïåðåïóòûâàíèÿ, ïðèçâàíû â ïåðñïåêòè-
âå îáåñïå÷èòü ðàáîòó ñõåì êâàíòîâûõ âû÷èñëåíèé è
êâàíòîâûõ êîììóíèêàöèé. Êëþ÷åâûì ìîìåíòîì â ðåà-
ëèçàöèè ñîîòâåòñòâóþùèõ óñòðîéñòâ ÿâëÿåòñÿ ñîçäàíèå
áàçîâûõ ñîñòîÿíèé, q-áèòîâ (êâàíòîâûõ áèíàðíûõ àëü-
òåðíàòèâ) è óïðàâëÿþùèõ èìè êâàíòîâûõ âåíòèëåé.
Ïðèìåðîì ñèñòåìû, â êîòîðîé âîçìîæíîñòü êâàíòîâûõ
ìàíèïóëÿöèé íåñêîëüêèìè q-áèòàìè óæå áûëà ïðîäå-
ìîíñòðèðîâàíà, ÿâëÿåòñÿ ñèñòåìà èîíîâ â ýëåêòðîìàã-
íèòíîé ëîâóøêå, óïðàâëÿåìûõ âíåøíèì ëàçåðíûì èç-
ëó÷åíèåì [4]. Â ñâÿçè ñ ïðèìåíåíèåì â êà÷åñòâå âåíòè-
ëåé êîãåðåíòíîãî ëàçåðíîãî èçëó÷åíèÿ âîçíèêàåò
âîïðîñ î âîçìîæíîñòè ìàíèïóëèðîâàíèÿ ñòåïåíüþ ïå-
ðåïóòàííîñòè êâàíòîâûõ ñîñòîÿíèé ïóòåì âàðüèðîâà-
íèÿ ðàçëè÷íûõ õàðàêòåðèñòèê ëàçåðà. Â ñëó÷àå äîñòà-
òî÷íî ñëàáîé èíòåíñèâíîñòè ýëåêòðîìàãíèòíîãî èçëó-
÷åíèÿ ñ÷èòàåòñÿ, ÷òî åäèíñòâåííîé õàðàêòåðèñòèêîé
ëàçåðà, èñïîëüçóåìîé äëÿ ïîñòðîåíèÿ êâàíòîâûõ âåíòè-
ëåé, ÿâëÿåòñÿ ÷àñòîòà êîãåðåíòíîãî èçëó÷åíèÿ.

Îäíàêî äëÿ îöåíêè îøèáîê óïðàâëåíèÿ è áîëåå îá-
ùåé çàäà÷è èñïîëüçîâàíèÿ ñàìîãî ïàðàìåòðà èíòåíñèâ-
íîñòè ëàçåðà â êà÷åñòâå ïàðàìåòðà óïðàâëåíèÿ íåîáõî-
äèìî âûÿñíèòü ðîëü èíòåíñèâíîñòè èçëó÷åíèÿ â äèíà-
ìèêå ïåðåïóòûâàíèÿ.

Ñëîæíîñòü ðåøåíèÿ ýòîé çàäà÷è ñâÿçàíà ñ òåì, ÷òî
ýôôåêòû çàâèñèìîñòè âçàèìîäåéñòâèÿ îò èíòåíñèâíî-
ñòè ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ ÿâëÿþòñÿ ðåëÿòè-
âèñòñêèìè ýôôåêòàìè. Ïîýòîìó â ïîèñêàõ îòâåòà íà
ýòîò âîïðîñ íåîáõîäèìî âûéòè êàê çà ðàìêè òðàäèöè-
îííîé íåðåëÿòèâèñòñêîé ôîðìóëèðîâêè ôåíîìåíà ïå-
ðåïóòàííîñòè, òàê è çà ïðåäåëû ñòàíäàðòíîãî äèïîëü-
íîãî ïðèáëèæåíèÿ â îïèñàíèè âçàèìîäåéñòâèÿ ýëåê-
òðîìàãíèòíîãî èçëó÷åíèÿ ñ çàðÿäîì.

Ñ öåëüþ àíàëèçà çàâèñèìîñòè ïåðåïóòàííîñòè îò
èíòåíñèâíîñòè ëàçåðíîãî èçëó÷åíèÿ íàìè áûëà ñôîð-
ìóëèðîâàíà ìîäåëü, â êîòîðîé ðîëü ïåðåïóòàííûõ ñòå-
ïåíåé ñâîáîäû âûïîëíÿþò ñïèíû äâóõ òÿæåëûõ ÷à-
ñòèö, îáðàçóþùèõ ñâÿçàííîå ñîñòîÿíèå, à ëàçåðíîå
ïîëå ìîäåëèðóåòñÿ ìîíîõðîìàòè÷åñêîé ýëëèïòè÷åñêè-
ïîëÿðèçîâàííîé ïëîñêîé âîëíîé [5]. Ðàñ÷åòû ïðîèçâî-
äèëèñü â êâàçèêëàññè÷åñêîì ïðèáëèæåíèè. Ïðè÷åì çà-
äà÷à îïðåäåëåíèÿ êëàññè÷åñêîé òðàåêòîðèè öåíòðà
ìàññ ñâÿçàííîãî ñîñòîÿíèÿ ðåøàëàñü òî÷íî, áåç ïðåäïî-
ëîæåíèÿ î äèïîëüíîì õàðàêòåðå âçàèìîäåéñòâèÿ è ñ
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sics [1, 2], into the subject of novel experimental and theo-
retical studies. A new discipline, the theory of quantum in-
formation, has emerged (cf. the modern views in the
monograph [3]). Nonseparability of quantum states, namely
nonlocal expositions of the entanglement provide in the per-
spective the ability of quantum computational schemes, as
well as the quantum communications. The key moments in
the realization of the corresponding devices are formation
of the basic units’ states, q-bits (quantum binary alterna-
tives) and gates performing control on q-bits. There is a fa-
mous example of a system for which manipulation of sev-
eral q-bits has been successfully demonstrated. It was
shown that the system of electromagnetically trapped ions
can be efficiently controlled under the external laser radia-
tion [4].

In connection with the usage of coherent laser radia-
tion as the gate device, the question of possibility to manip-
ulate the entanglement by varying different laser’s charac-
teristics grows. If the intensity of the coherent electromag-
netic radiation is sufficiently low, the laser frequency is the
unique parameter used to construct the quantum gates.
However, to estimate the control errors and solve the gen-
eric problem of the exploitation of the intensity parameter

for the control purposes, it is necessary to clarify its role in
the dynamics of the entanglement.

The complexity of this problem is due to the fact that
the intensity-depending effects are the relativistic ones.
Therefore, looking for the solution, it is necessary to extend
the conventional framework of the nonrelativistic descrip-
tion of the entanglement phenomena, as well as go beyond
the traditional dipole approximation used for the study of
charge-radiation interactions.

With the aim to analyze the entanglement dependence
on a laser’s intensity, a simple model has recently been for-
mulated [5]. In this model the spin degrees of two heavy
particles that form a bound state play the role of entangled
states, and laser is simulated by the monochromatic ellipti-
cally polarized plane wave. Calculations have been done in
the semiclassical approximations. The problem to deter-
mine the bound state’s center-of-mass trajectory was
solved exactly without assumption of the dipole character
of the laser-particle interaction, and complete treatment of
the magnetic part of the Lorentz force of a laser field has
been taken into account [6].

At the same time, the dynamics of constituent spins un-
der the laser coupling is studied basing quantum mechani-
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ïîëíûì ó÷åòîì âëèÿíèÿ ìàãíèòíîé ñîñòàâëÿþùåé ñè-
ëû Ëîðåíöà ëàçåðíîãî ïîëÿ [6]. Â òî æå âðåìÿ äèíàìèêà
ñïèíîâûõ ñòåïåíåé ñâîáîäû ñâÿçàííîãî ñîñòîÿíèÿ
îïðåäåëÿëàñü íà îñíîâå êâàíòîâîãî óðàâíåíèÿ ôîí
Íåéìàíà äëÿ ìàòðèöû ïëîòíîñòè ñïèíîâ ñ ýôôåêòèâ-
íûì ãàìèëüòîíèàíîì, ðàññ÷èòàííûì âäîëü êëàññè÷å-
ñêîé òðàåêòîðèè ñâÿçàííîãî ñîñòîÿíèÿ. Êàê ïîêàçàë
àíàëèç ðåøåíèÿ, ïîä âëèÿíèåì ëàçåðíîãî èçëó÷åíèÿ õà-
ðàêòåð ýâîëþöèè ñïèíîâûõ ñòåïåíåé ñâîáîäû ñóùå-
ñòâåííî çàâèñèò îò èíòåíñèâíîñòè èçëó÷åíèÿ. Îêàçà-
ëîñü, ÷òî ïîïðàâêè, âûçâàííûå ó÷åòîì èíòåíñèâíîñòè,
ìîãóò èçìåíèòü äàæå êà÷åñòâåííóþ êàðòèíó äèíàìèêè
ïåðåïóòàííîñòè. Òàê, â ÷àñòíîñòè, ìàêñèìàëüíî ïåðå-
ïóòàííîå äâóõ-q-áèòíîå ñîñòîÿíèå Âåðíåðà [3], ñîõðà-
íÿþùåå ñâîþ ñòåïåíü ïåðåïóòàííîñòè ïðè ñëàáîé èí-
òåíñèâíîñòè, ìîæåò áûòü ïåðåâåäåíî â ñåïàðàáåëüíîå
ñîñòîÿíèå ïðè âîçäåéñòâèè íà íåãî ëàçåðîì äîñòàòî÷-
íîé èíòåíñèâíîñòè.

Â çàêëþ÷åíèå îòìåòèì, ÷òî íåëèíåéíûå ýôôåêòû â
ñïèí-ëàçåðíîì âçàèìîäåéñòâèè îòêðûâàþò ïðèíöèïè-
àëüíî íîâóþ âîçìîæíîñòü óïðàâëåíèÿ êâàíòîâûìè ñî-
ñòîÿíèÿìè ñ ïîìîùüþ óïðàâëÿþùåãî ïàðàìåòðà — èí-
òåíñèâíîñòè ëàçåðà âìåñòî ÷àñòîòû.

Â. Ï. Ãåðäò, À. Ì. Õâåäåëèäçå
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Ëàáîðàòîðèÿ ðàäèàöèîííîé áèîëîãèè

Â ðàìêàõ ïðîåêòà «Ðàçðàáîòêà íîâûõ çàùèòíûõ ìà-
òåðèàëîâ è íîâûõ òåðìîëþìèíåñöåíòíûõ äåòåêòîðîâ
äëÿ öåëåé ðàäèàöèîííîé áåçîïàñíîñòè» êîìïëåêñíîé
äîëãîñðî÷íîé ïðîãðàììû ñîòðóäíè÷åñòâà Ðîññèè è Èí-
äèè ñ 6 ïî 26 àïðåëÿ ïðîõîäèë âèçèò â ËÐÁ äîêòîðà
Ñ. Ï. Ëî÷àáà (Ìåæóíèâåðñèòåòñêèé óñêîðèòåëüíûé
öåíòð, Íüþ-Äåëè, Èíäèÿ). Îí ïðèíÿë ó÷àñòèå â ñåìè-
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cally on the von Neumann equation for the spins density
matrix with the effective Hamiltonian determined by the
bound state’s classical trajectory. As the analysis of the so-
lution shows, under the influence of the laser the character
of spin degrees of freedom strongly depends on the inten-
sity. It turns out that corrections due to the intensity may
cause the pattern change even qualitatively. In particular,
maximally entangled two-q-bit Werner state [3], which is
stable under the weak laser radiation, can be transformed
into the separable state for a sufficiently strong laser.

Concluding we would like to note that the above non-
linear effects in a spin-laser interaction open the door to an
alternative manipulation with the entanglement when the
control parameter is a laser intensity instead of the conven-
tional frequency parameter.

V. Gerdt and A. Khvedelidze
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Laboratory of Radiation Biology

Within the framework of the project «Development of
New Shielding Materials and New Thermoluminescent
Detectors for Radiation Protection» of the Long-Term
Complex Programme of the Cooperation between Russia
and India, a visit to the Laboratory of Radiation Biology
(LRB), JINR, by Dr S. P. Lochab (Inter-University Accel-
erator Centre, New Delhi, India) took place on 6–26 April.
Results of the previous joint research on the possibility of
using Ba0.97Ca0.03SO4:Eu nanoparticles for ion beam dosi-
metry were reported to a seminar at LRB [1]. Experiments
were performed at a 150-MeV proton beam and in the 60Co
gamma field in studying the properties of nanotechnolo-
gy-based thermoluminescent phosphors BaSO4: Eu,
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íàðå, íà êîòîðîì áûëè äîëîæåíû ðåçóëüòàòû ïðåäûäó-
ùèõ ñîâìåñòíûõ èññëåäîâàíèé âîçìîæíîñòè èñïîëüçî-
âàíèÿ íàíî÷àñòèö Ba0,97Ca0,03SO4:Eu äëÿ äîçèìåòðèè
ïó÷êîâ èîíîâ [1]. Â ðàìêàõ ýòèõ èññëåäîâàíèé áûëè
âûïîëíåíû ýêñïåðèìåíòû â ïó÷êå ïðîòîíîâ ñ ýíåðãèåé
150 ÌýÂ è â ïîëå ãàììà-èçëó÷åíèÿ 60Co ïî èçó÷åíèþ
ñâîéñòâ òåðìîëþìèíåñöåíòíûõ ôîñôîðîâ BaSO4:Eu,
Ca 0,03Ba0,97SO4, K2Ca2(SO4)3:Eu, èçãîòîâëåííûõ ñ èñ-
ïîëüçîâàíèåì íàíîòåõíîëîãèè (ðèñ. 1). Öåëüþ ýêñïå-
ðèìåíòîâ áûëî äàëüíåéøåå ñîâìåñòíîå èññëåäîâàíèå
ñâîéñòâ òåðìîëþìèíåñöåíòíûõ ôîñôîðîâ îäèíàêîâîãî
õèìè÷åñêîãî ñîñòàâà, èçãîòîâëåííûõ ñ èñïîëüçîâàíèåì
íàíî- è ìèêðîòåõíîëîãèé (ðèñ. 2). Ðàáîòû â ýòîì íàïðà-
âëåíèè áóäóò ïðîäîëæåíû òàêæå â ðàìêàõ ñîâìåñòíîãî
ãðàíòà ÐÔÔÈ è Èíäèè.

Âî âðåìÿ ïðåáûâàíèÿ â Äóáíå ä-ðà Ñ. Ï. Ëî÷àáà
áûëè òàêæå ïðîâåäåíû èññëåäîâàíèÿ ñâîéñòâ ðàçëè÷-
íûõ ìàòåðèàëîâ (èçãîòîâëåííûõ â Èíäèè) è èõ êîìáè-
íàöèé ïðè èñïîëüçîâàíèè èõ äëÿ çàùèòû îò íåéòðîíîâ.
Ýòè èññëåäîâàíèÿ áóäóò ïðîäîëæåíû â ðàìêàõ äâóñòî-
ðîííåãî ñîòðóäíè÷åñòâà ìåæäó ËÐÁ ÎÈßÈ è Ìåæóíè-
âåðñèòåòñêèì óñêîðèòåëüíûì öåíòðîì (Íüþ-Äåëè, Èí-
äèÿ).

1. Lochab S. P. et al. Nanocrystalline Ba0.97Ca0.03SO4:Eu
for Ion Beams Dosimetry // J. Appl. Phys. 2008. V. 104.
P. 033520.
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Ca0.03Ba0.97SO4, and K2Ca2(SO4)3:Eu (Fig. 1). The ex-
periments were performed as further joint studies of the
properties of nano- and microtechnology-based thermolu-
minescent phosphors of the same chemical composition
(Fig. 2). Research in this field will also be continued within
the framework of a joint grant from the Russian Foundation
for Basic Research and India.

During the visit by Dr S. P. Lochab, research was also
carried out on the properties of different materials fabricat-
ed in India and their combinations as regards their use as
neutron shielding. This research will be continued as part of
the bilateral cooperation between LRB, JINR, and the In-
ter-University Accelerator Centre (New Delhi, India).

1. Lochab S. P. et al. Nanocrystalline Ba0.97Ca0.03SO4:Eu
for Ion Beams Dosimetry // J. Appl. Phys. 2008. V. 104. P. 033520.

On 6–9 April, the 1st International Conference on
Nanostructured Materials and Nanocomposites was held in
Kottayam, a resort region of Kerala in the south-west of In-
dia, at the Institute of Macromolecular Science and Engi-
neering (IMSE). IMSE has over the years been instrumental
in providing a platform for several collaborations involving

scientists from different countries. The conference was
chaired by Professor Sabu Thomas, IMSE.

The conference gathered over three hundred partici-
pants from all over the world, of whom more than two hun-

Ðèñ. 1. Òåðìîëþìèíåñöåíòíûé îòêëèê ìèêðî- è íàíîêðèñòàë-
ëè÷åñêîãî ôîñôîðà Ba0,97Ca0,03SO4:Eu

Fig. 1. TL response of micro- and nanocrystalline
Ba0.97Ca0.03SO4:Eu

Ðèñ. 2. Ôîòîãðàôèÿ êðèñòàëëîâ íàíîôîñôîðà
Ba0,97Ca0,03SO4:Eu, ïîëó÷åííàÿ ñ ïîìîùüþ
òðàíñìèññèîííîãî ýëåêòðîííîãî ìèêðîñêîïà

Fig. 2. TEM photograph of nanophosphor Ba0.97Ca0.03SO4:Eu

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



6–9 àïðåëÿ â Êîòòàÿìå — ãîðîäå, ðàñïîëîæåííîì â
êóðîðòíîì ðàéîíå øòàòà Êåðàëà íà þãî-çàïàäå Èíäèè,
ñîñòîÿëàñü Ïåðâàÿ ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî íà-
íîñòðóêòóðíûì è íàíîêîìïîçèòíûì ìàòåðèàëàì. Êîí-
ôåðåíöèÿ áûëà ïðîâåäåíà â Èíñòèòóòå ìàêðîìîëåêó-
ëÿðíûõ èññëåäîâàíèé è òåõíîëîãèé (IMSE). Íà ïðîòÿ-
æåíèè ìíîãèõ ëåò ýòîò èíñòèòóò ÿâëÿåòñÿ ýôôåêòèâíîé
áàçîé äëÿ íåñêîëüêèõ ìåæäóíàðîäíûõ êîëëàáîðàöèé.
Ðóêîâîäèë êîíôåðåíöèåé ïðîô. Ñàáó Òîìàñ (IMSE). Íà-
íîòåõíîëîãèè è íåïîñðåäñòâåííî ñâÿçàííûå ñ íèìè íà-
ó÷íûå íàïðàâëåíèÿ ïðåäñòàâëÿþò ìíîãîäèñöèïëèíàð-
íóþ îáëàñòü, îõâàòûâàþùóþ ôèçèêó, õèìèþ, áèîëî-
ãèþ, ìàòåðèàëîâåäåíèå, ìåäèöèíó, âû÷èñëèòåëüíóþ
òåõíèêó è äðóãèå íàóêè.

Â êîíôåðåíöèè ó÷àñòâîâàëè ñâûøå 300 ñïåöèàëè-
ñòîâ, èç êîòîðûõ áîëüøå 200 ïðèåõàëè èç äðóãèõ ñòðàí
ìèðà. Ãëàâíûìè òåìàìè êîíôåðåíöèè áûëè: ïðîìû-
øëåííûå ïðèëîæåíèÿ íàíîòåõíîëîãèé äëÿ ðàçðàáîòêè
íîâûõ ìàòåðèàëîâ è õèìè÷åñêîãî êàòàëèçà; ïðèìåíå-
íèå íàíî÷àñòèö â ìåäèöèíå è áèîëîãèè; òåîðåòè÷åñêèå
àñïåêòû òâåðäîòåëüíîé ýëåêòðîíèêè. Â îáëàñòè ïðàê-
òè÷åñêèõ ïðèëîæåíèé áûëè ïðåäñòàâëåíû: áàòàðåè ñ
áîëüøèì ðåñóðñîì, ñîëíå÷íûå ýëåìåíòû, ìèêðîïðî-
öåññîðû è ìèêðîñâèò÷è, ýëåêòðîíèêà íà îñíîâå êâàíòî-
âûõ òî÷åê è ïëàçìîíîâ, ãàçîâûå è áèîìåäèöèíñêèå ñåí-

ñîðû. Îò ÎÈßÈ íà êîíôåðåíöèè âûñòóïèë Ì. Â. Àë-
òàéñêèé ñ äîêëàäîì (ñîâìåñòíî ñ Â. Ðàî) «Ïîòåíöèàë
ôîðìû ïåðåâåðíóòîé ìåêñèêàíñêîé øëÿïû â àêòèâàöèè
êëåòîê-ðåöåïòîðîâ», ïîñâÿùåííûì êâàíòîâûì ìåõà-
íèçìàì îáðàáîòêè çðèòåëüíîé èíôîðìàöèè â ñåò÷àòêå.

Ãëàâíûìè ñïîíñîðàìè êîíôåðåíöèè áûëè Èíäèé-
ñêîå ïîëèìåðíîå îáùåñòâî, à òàêæå ãîñóäàðñòâåííûå è
÷àñòíûå êîìïàíèè.

Ó÷åáíî-íàó÷íûé öåíòð

Â 2008/2009 ó÷åáíîì ãîäó â ÎÈßÈ ïðîõîäèëè îá-
ó÷åíèå 536 ñòóäåíòîâ èç âóçîâ ñòðàí-ó÷àñòíèö. 11 ñòó-
äåíòîâ áàçîâîé êàôåäðû ôóíäàìåíòàëüíûõ è ïðèêëàä-
íûõ ïðîáëåì ôèçèêè ìèêðîìèðà ÌÔÒÈ â èþíå 2009 ã.
çàùèòèëè äèïëîìû áàêàëàâðîâ è ìàãèñòðîâ.

Â àñïèðàíòóðå â ïåðâîé ïîëîâèíå 2009 ã. îáó÷àëîñü
55 ÷åëîâåê. Ïîñëå âåñåííèõ ýêçàìåíîâ â àñïèðàíòóðó
ÎÈßÈ çà÷èñëåíû 9 ÷åëîâåê (ËßÏ — 3; ËÂÔÝ — 4;
ËÍÔ — 1; ËÒÔ — 1). Íà ñïåöèàëüíîñòü «Ôèçèêà ïó÷-
êîâ çàðÿæåííûõ ÷àñòèö è óñêîðèòåëüíàÿ òåõíèêà» ïî-
ñòóïèëè 3 ÷åëîâåêà, ïî îäíîìó ÷åëîâåêó çà÷èñëåíû íà
ñïåöèàëüíîñòè «Ôèçèêà àòîìíîãî ÿäðà è ýëåìåíòàðíûõ
÷àñòèö», «Ðàäèîáèîëîãèÿ», «Ïðèáîðû è ìåòîäû ýêñïå-
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dred came from countries other than India. The conference
was mainly focused on industrial applications of nano-
science to the design of new materials and chemical cataly-
sis, application of nanoparticles in medicine and biology, as
well as to theoretical aspects of solid state electronics. In
practical applications, the presented results covered high-
capacity batteries, solar cells, microprocessors and mi-
croswitches, quantum dot plasmon electronics, and gas and
biomedical sensors.

The area of nanoscience and nanotechnology has evol-
ved as a multidisciplinary area comprising physics, chem-
istry, biology, material science, medicine, computational
science, etc.

JINR was represented by a talk given by M. Altaisky,
«Inverted Mexican Hat Potential in Activation of Receptor
Cells» (with V. S. H. Rao), which concerned quantum
mechanisms of visual information processing in the retina.

The conference was largely donated by the Indian
Polymer Society and state and private companies.

University Centre

In 2008/2009 academic year, 536 students from uni-
versities of the JINR Member States studied at JINR.
Eleven students of the base Department of Fundamental
and Applied Problems of Microworld Physics of MPTI de-
fended the bachelor and master diplomas in June 2009.

In the first half of 2009, 55 persons took the postgrad-
uate courses. After the spring examinations 9 people were
accepted for postgraduate studies at JINR (DLNP — 3,
VBLHEP — 4, FLNP — 1, BLTP — 1). Three persons en-
tered the specialty «Physics of Charged Particle Beams and
Accelerating Technique» and the rest the specialties
«Physics of Atomic Nucleus and Elementary Particles»,
«Radiobiology», «Devices and Methods of Experimental
Physics», «Theoretical Physics», «Physics of High Ener-
gies», and «Mathematical and Software Support of Com-
puters, Complexes and Computer Nets». Among the new
postgraduates there are graduate students from MSU,
MIREA, University «Dubna», Tula State University, and
Sakharov International State Ecological University
(Minsk, Belarus).
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ðèìåíòàëüíîé ôèçèêè», «Òåîðåòè÷åñêàÿ ôèçèêà», «Ôè-
çèêà âûñîêèõ ýíåðãèé», «Ìàòåìàòè÷åñêîå è ïðîãðàìì-
íîå îáåñïå÷åíèå âû÷èñëèòåëüíûõ ìàøèí, êîìïëåêñîâ
è êîìïüþòåðíûõ ñåòåé». Ñðåäè ïîñòóïèâøèõ — âû-
ïóñêíèêè ÌÃÓ, ÌÈÐÝÀ, óíèâåðñèòåòà «Äóáíà», Òóëü-
ñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà, Ìåæäóíàðîäíî-
ãî ãîñóäàðñòâåííîãî ýêîëîãè÷åñêîãî óíèâåðñèòåòà
èì. À. Ä. Ñàõàðîâà (Ìèíñê, Áåëîðóññèÿ).

1 èþíÿ ñîñòîÿëîñü ñîâìåñòíîå ñîâåùàíèå ïðåäñòà-
âèòåëåé ÓÍÖ è óíèâåðñèòåòà «Äóáíà». Ïëàíû äàëüíåé-
øåãî ðàçâèòèÿ ó÷åáíîãî ïðàêòèêóìà íà áàçå óíèâåðñè-
òåòà «Äóáíà» ñ ó÷åòîì îáó÷åíèÿ íàèáîëüøåãî êîëè÷å-
ñòâà ñòóäåíòîâ îáñóäèëè À. Ñ. Äåíèêèí (è. î. äåêàíà
ôàêóëüòåòà åñòåñòâåííî-íàó÷íîãî íàïðàâëåíèÿ),
Á. Í. Ìàðêîâ (ðóêîâîäèòåëü ó÷åáíûõ ëàáîðàòîðèé
ÎÈßÈ), Ñ. Â. Ìîðæóõèíà (ïðîðåêòîð ïî ó÷åáíîé ðàáî-
òå óíèâåðñèòåòà), È. Á. Íåì÷åíîê (ó÷åíûé ñåêðåòàðü
óíèâåðñèòåòà), Ñ. Ç. Ïàêóëÿê (è. î. äèðåêòîðà ÓÍÖ),
Ä. Â. Ôóðñàåâ (ðåêòîð óíèâåðñèòåòà), È. Ë. Õîäàêîâ-
ñêèé (ïðîôåññîð êàôåäðû õèìèè, ãåîõèìèè è êîñìîõè-
ìèè).

Ìåæäóíàðîäíàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà.

Ìåæäóíàðîäíàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà 2009 ã.

ïî íàïðàâëåíèÿì èññëåäîâàíèé ÎÈßÈ, êàê è â ïðîøëîì
ãîäó, ðàçäåëåíà íà 2 ýòàïà. Ñ 5 ïî 26 èþëÿ ïðàêòèêà áûëà
îðãàíèçîâàíà äëÿ ñòóäåíòîâ èç Ïîëüøè (22 ÷åëîâåêà),
×åõèè (13 ÷åëîâåê), Ðóìûíèè (12 ÷åëîâåê). Ñ 6 ñåíòÿáðÿ
íà äâóõíåäåëüíóþ ïðàêòèêó ïëàíèðóåòñÿ ïðèåçä ñòó-
äåíòîâ èç Åãèïòà è ÞÀÐ.

Ïðîãðàììà ïðàêòèêè ïî óæå ñëîæèâøåéñÿ òðàäè-
öèè ïðåäóñìàòðèâàåò âûïîëíåíèå ó÷åáíî-èññëåäîâà-
òåëüñêèõ ïðîåêòîâ â ëàáîðàòîðèÿõ Èíñòèòóòà, ïîäãî-
òîâêó ñòóäåíòàìè îò÷åòîâ ïî ðåçóëüòàòàì ðàáîòû, à òàê-
æå âêëþ÷àåò ëåêöèè âåäóùèõ ó÷åíûõ è ñïåöèàëèñòîâ
ÎÈßÈ, ýêñêóðñèè è ïîåçäêè.

Â ðàìêàõ ïðîâåäåíèÿ Äíåé íàóêè Ðåñïóáëèêè Ìîë-
äàâèè â ÎÈßÈ ñ 12 ïî 15 ìàÿ ãîñòÿìè ÓÍÖ áûëè äâåíà-
äöàòü ñòóäåíòîâ è àñïèðàíòîâ èç Óíèâåðñèòåòà ÀÍ Ìîë-
äàâèè, Èíñòèòóòà ïðèêëàäíîé ôèçèêè, Èíñòèòóòà ïðè-
êëàäíîé õèìèè, Èíñòèòóòà ýëåêòðîííîé èíæåíåðèè è
ïðîìûøëåííûõ òåõíîëîãèé. Äëÿ íèõ áûëè îðãàíèçîâà-
íû îçíàêîìèòåëüíûå êóðñû ïî íàïðàâëåíèÿì èññëåäî-
âàíèé ÎÈßÈ, âêëþ÷àâøèå ëåêöèè è ýêñêóðñèè â ëàáî-
ðàòîðèè, êîòîðûå ïðîâîäèëè ñîòðóäíèêè Èíñòèòóòà:
Â. À. Îñèïîâ, Þ. Ì. Øóêðèíîâ, Â. Þ. Þøàíõàé
(ËÒÔ); È. Ä. Àëåêñàíäðîâ, È. È. Çèíüêîâñêàÿ (ËÍÔ);
Ã. Í. Òèìîøåíêî (ËÐÁ); Å. Ì. Ñûðåñèí (ËßÏ); Â. È. Çà-
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A joint meeting of representatives of the UC and the
«Dubna» University was held on 1 June. A. Denikin (the
executive dean of the Department of Natural Sciences),
B. Markov (the head of UC student laboratories),
S. Morzhukhina (vice-rector of the University), I. Nem-
chonok (the scientific secretary of the University), S. Paku-
liak (the deputy director of the UC), D. Fursaev (the Univer-
sity rector), and I. Khodakovsky (Professor of the Chem-
istry, Geochemistry and Cosmic Chemistry Department)
discussed the plans of further development of educational
practicum to establish the conditions for increasing the
amount of students of the «Dubna» University, making their
studies at the student laboratories.

International Summer Student Practice. The 2009
international summer student practice in JINR’s areas of sci-
entific research was divided into two stages, similar to the
previous years. From 5 to 26 June the practice was orga-
nized for the students from Poland (22 people), the Czech
Republic (13 people), and Romania (12 people). There are
plans for arrival of the students from Egypt and the Republic
of South Africa for a two-week practice, starting on 6 Sep-
tember.

Traditionally, the practice programme is composed of
the performing of educational research projects in the Insti-
tute laboratories, reports of the students on the results of
their work, lectures of leading scientists and specialists of
JINR, and excursions to JINR scientific laboratories.

In the framework of the Days of Science of the Repub-
lic of Moldova at JINR, from 12 to 15 May, the University
Center hosted 12 students and postgraduates from the Uni-
versity of the Moldavian Academy of Sciences, the Institute
of Applied Physics, the Institute of Applied Chemistry, and
the Institute of Electronic Engineering and Industrial Tech-
nologies. For them there were organized introductory cours-
es in the fields of JINR research, including the lectures and
excursions to the Institute laboratories, which were held by
the staff of the Institute: V. Osipov, Yu. Shukrinov,
V. Yushankhai (BLTP); I. Alexandrov, I. Zinkovskaya
(FLNP); G. Timoshenko (LRB); E. Syresin (DLNP); V. Za-
grebaev (FLNR); S. Shimanskij (VBLHEP); and S. Pakuli-
ak (University Centre). On 15 May, the young scientists
took part in the round-table discussions «Collaboration in
the Field of Science and Basic Training of Staff: Progress
and Prospects», «Reforms in the Field of Science and Inno-
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ãðåáàåâ (ËßÐ); Ñ. Ñ. Øèìàíñêèé (ËÔÂÝ); Ñ. Ç. Ïàêó-
ëÿê (ÓÍÖ). 15 ìàÿ ìîëîäûå ó÷åíûå ïðèíÿëè ó÷àñòèå â
êðóãëûõ ñòîëàõ «Ñîòðóäíè÷åñòâî â îáëàñòè íàóêè è áà-
çîâîé ïîäãîòîâêè ïåðñîíàëà: äîñòèæåíèÿ è ïåðñïåêòè-
âû», «Ðåôîðìû â îáëàñòè íàóêè è èííîâàöèé», «Èííî-
âàöèè è òðàíñôåðò òåõíîëîãèé», îðãàíèçîâàííûõ
ÎÈßÈ è Àêàäåìèåé íàóê Ðåñïóáëèêè Ìîëäàâèè è ïðî-
õîäèâøèõ â êîíãðåññ-öåíòðå ÎÝÇ «Äóáíà».

Ñ 25 ïî 30 èþíÿ äëÿ 5 ñòóäåíòîâ è 4 ïðåïîäàâàòåëåé
Ñòîêãîëüìñêîãî óíèâåðñèòåòà (Øâåöèÿ), ñïåöèàëèçè-
ðóþùèõñÿ â îáëàñòè áèîäîçèìåòðèè, áûëà îðãàíèçîâà-
íà îçíàêîìèòåëüíàÿ ïîåçäêà â ÎÈßÈ, âêëþ÷àâøàÿ ýêñ-
êóðñèè â ëàáîðàòîðèè, ëåêöèè è ïðàêòè÷åñêèå çàíÿòèÿ â
ËÐÁ.

Øêîëüíèêè â ÎÈßÈ. 15–16 èþíÿ â ÎÈßÈ ïðèåç-
æàëè 24 øêîëüíèêà (Áåðëèí, Ãåðìàíèÿ), êîòîðûå ïîñå-

ùàþò çàíÿòèÿ â êðóæêå ïî ôèçèêå. Äëÿ íèõ áûëè îðãà-
íèçîâàíû ýêñêóðñèè â ëàáîðàòîðèè Èíñòèòóòà, êîòîðûå
ïðîâîäèëè Ã. Â. Ìèöûí (ËßÏ), À. Ã. Ïîïåêî (ËßÐ),
Ñ. Ñ. Øèìàíñêèé (ËÔÂÝ). Âèçèò îðãàíèçîâàí ïî èíè-
öèàòèâå Â. Êëÿéíèãà (ËÒÔ).

22 èþíÿ – 2 èþëÿ ñ îçíàêîìèòåëüíûì âèçèòîì â
ÎÈßÈ ïîáûâàëè 10 ñòàðøåêëàññíèêîâ èç ëèöååâ ïîëü-
ñêèõ ãîðîäîâ Âåëþíü, Ëåøíî, Ïîçíàíü, Ñâèíîóéñüöå,
Ñëóïñê, Ñóëåíöèí, Òàðíîâñêå-Ãóðû, à òàêæå èõ ïðåïî-
äàâàòåëè. Ïðîãðàììà ïðåáûâàíèÿ ïðåäóñìàòðèâàëà çíà-
êîìñòâî ñ áàçîâûìè óñòàíîâêàìè Èíñòèòóòà, âûïîëíå-
íèå êóðñà ëàáîðàòîðíûõ ðàáîò â ôèçè÷åñêîì øêîëüíîì
ïðàêòèêóìå ÓÍÖ, ýêñêóðñèè. Â ýòîì ãîäó øêîëüíèêè
ñîáèðàëè èíôîðìàöèþ î ïîëüñêèõ ó÷åíûõ, â ðàçíûå
ãîäû ðàáîòàâøèõ â Èíñòèòóòå. Ïîåçäêà áûëà îðãàíèçî-
âàíà â ðàìêàõ ïðîãðàììû «Áîãîëþáîâ– Èíôåëüä».
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vations», «Innovations and Transfer of Technologies», or-
ganized by JINR and the Academy of Sciences of the Re-
public of Moldova and held at the Congress Centre of the
special economical zone «Dubna».

From 25 to 30 June, an introductory tour to JINR, in-
cluding excursions to the laboratories, lectures and practical
exercises at LRB, was organized for 5 students and 4 teach-
ers of Stockholm University (Sweden), specializing in the
field of biodosimetry.

Schoolmates at JINR. On 15–16 June, 24 schoolmates
from the physics study group (Berlin, Germany) came to
JINR. Excursions to the Institute laboratories were orga-
nized for them by the JINR staff members G. Mitsyn

(DLNP), A. Popeko (FLNR), and S. Shimanskij
(VBLHEP). The visit was organized on the initiative of
W. Kleinig (BLTP).

On 22 June – 2 July, 10 higher grade schoolmates of
lyceums in Polish cities Velun, Leshno, Poznan, Svi-
nouistze, Slupsk, Sulenchin, Tarnov Gury, and their teach-
ers made an acquaintance visit to JINR. The programme of
their stay included introductory visits to basic facilities of
the Institute, the laboratory physics practical courses for
schoolmates at the University Centre, and excursions. This
year, the school pupils collected the information about the
Polish scientists who worked at the Institute in different
years. The visit was organized in the framework of the Bo-
goliubov–Infeld programme.
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A. Á. Àðáóçîâ, Á. M. Áàðáàøîâ, À. Áîðîâåö, Â. Í. Ïåðâóøèí,

Ñ. À. Øóâàëîâ, À. Ô. Çàõàðîâ

Ìàññû ýëåêòðîñëàáûõ áîçîíîâ
êàê íà÷àëüíûå äàííûå
ýâîëþöèè Âñåëåííîé

Â ðàáîòå [1] ìàññû ýëåêòðîñëàáûõ áîçîíîâ ðàññìà-
òðèâàþòñÿ êàê íà÷àëüíûå äàííûå â ìàñøòàáíî-èíâàðè-
àíòíîé òåîðèè, ñèììåòðèÿ êîòîðîé íàðóøàåòñÿ ýòèìè íà-
÷àëüíûìè äàííûìè ïîäîáíî òîìó, êàê ïðîèñõîäèò íàðó-
øåíèå ñèììåòðèè ðåøåíèé óðàâíåíèé Íüþòîíà îò-
íîñèòåëüíî ïðåîáðàçîâàíèé ãðóïïû Ãàëèëåÿ. Â ýòîì ñëó-
÷àå ýêñòðåìóì ýôôåêòèâíîãî ïîòåíöèàëà Êîóëìåíà–
Âàéíáåðãà, âîçíèêàþùåãî â òåîðèè âîçìóùåíèé, èíòåð-
ïðåòèðóåòñÿ íå êàê ôóíäàìåíòàëüíûé çàêîí ïðèðîäû, à
êàê äîïîëíèòåëüíîå óñëîâèå ñòàáèëüíîñòè âàêóóìà. Ýòà
òåîðèÿ ñ êèíåòè÷åñêèì ìåõàíèçìîì Õèããñà âåäåò ê êîí-
ôîðìíîé êîñìîëîãè÷åñêîé ìîäåëè ýâîëþöèè Âñåëåí-
íîé [2–4]. Îñîáåííîñòüþ ðàññìàòðèâàåìîé ìîäåëè ÿâëÿ-
åòñÿ ïðåäëîæåííîå â [5] îòîæäåñòâëåíèå ìàñøòàáíî-èí-
âàðèàíòíûõ ïåðåìåííûõ ñ íàáëþäàåìûìè, â êîòîðûõ

âèäèìîå êðàñíîå ñìåùåíèå (1 + z) ñïåêòðàëüíûõ ëèíèé â
èçëó÷åíèè óäàëåííûõ êîñìè÷åñêèõ îáúåêòîâ îïèñûâàåòñÿ
íå çà ñ÷åò óâåëè÷åíèÿ ðàññòîÿíèé â ïðîñòðàíñòâå, à çà ñ÷åò
ýâîëþöèè ìàñøòàáà, çàäàâàåìîãî ìàññàìè ýëåìåíòàðíûõ
÷àñòèö M(z). Áûëî ïîêàçàíî, ÷òî êîíôîðìíàÿ êîñìîëîãè-
÷åñêàÿ ìîäåëü ïðåäñêàçûâàåò ÿâëåíèå èíòåíñèâíîãî ðî-
æäåíèÿ ýëåêòðîñëàáûõ áîçîíîâ èç âàêóóìà íà ðàííåé ñòà-
äèè ýâîëþöèè Âñåëåííîé [3]. Àíîìàëüíûå ðàñïàäû W-áî-
çîíîâ äàþò çíà÷åíèå áàðèîí-àíòèáàðèîííîé àñèììåòðèè
÷åðåç ýôôåêòèâíóþ êîíñòàíòó ñâåðõñëàáîãî êàîí-àíòèêà-
îííîãî ïåðåõîäà è îïðåäåëÿþò ïëîòíîñòü áàðèîíîâ
�b W� �� �QEDsin ,2 0 03 è îòíîøåíèå ïëîòíîñòåé ÷èñåë

áàðèîíîâ è ôîòîíîâ X n nCP b� / 	, êîòîðûå ñîãëàñóþòñÿ ñ
äàííûìè íàáëþäåíèé. Ïðè ýòîì ïðîöåññ òåðìàëèçàöèè

13

A. Arbuzov, B. Barbashov, A. Borowiec, V. Pervushin, S. Shuvalov,

A. Zakharov

Electroweak Boson Masses as the Initial Data of
the Universe Evolution

In paper [1] the electroweak boson masses are considered
as the initial data in a theory with dynamical scale symmetry
broken by these initial data, in the same way as happens in the
Newtonian mechanics where the boundary conditions break
the Galilean invariance. The extremum of the effective Cole-
man–Weinberg potential that occurs in the perturbation theory
is treated not as a fundamental law of nature but as the vacuum
constraint that keeps the symmetry of equation. This theory
with the kinetic Higgs mechanism leads to the conformal cos-
mological model of the evolution of the Universe developed
in [2–4]. An interesting feature of the model is the identifica-
tion of the scale-invariant variables suggested in [5] with ob-
servables in which the visible redshift (1 + z) of the spectral
lines in the emission of remote cosmic objects is described not
by expansion of length in the space but by evolution of the

measurement scale, defined by elementary particle masses
M(z). The conformal cosmological model predicts an effect
of the intensive creation of electroweak bosons from the vacu-
um at the early stages of the Universe evolution [3]. Anom-
alous decays of W bosons give a value of baryon–antibaryon
asymmetry through the effective superweak-interaction kaon–
antikaon coupling constant and determine the baryon density

�b W� �� �QEDsin .2 003 and the ratio of baryon and photon

number densities X n nCP b� / 	, being in a good agreement
with the observed data. In this case, the thermalization process
of the primordial electroweak bosons and their decay prod-
ucts, including photons, in the standard way leads to an esti-
mate of the cosmic microwave background temperature via
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ïåðâè÷íûõ ýëåêòðîñëàáûõ áîçîíîâ è ïðîäóêòîâ èõ ðàñïà-
äîâ, âêëþ÷àþùèõ ôîòîíû, ïðèâîäèò ñòàíäàðòíûì îáðà-
çîì ê îöåíêå çíà÷åíèÿ òåìïåðàòóðû ðåëèêòîâîãî èçëó÷å-
íèÿ ÷åðåç ìàññó W-áîçîíà è ïîñòîÿííóþ Õàááëà:
( ) ,/M HW

2
0

1 3 2 7� K. Â ðàáîòå [1] ïîêàçàíî, ÷òî ïåðâûå òðè

ïèêà â ñïåêòðå ìîùíîñòè ðåëèêòîâîãî èçëó÷åíèÿ (îáíàðó-
æåííûå ñ ïîìîùüþ äàííûõ, ïîëó÷åííûõ íà êîñìè÷åñêîì
àïïàðàòå WMAP [6]) ñ ìóëüòèïîëüíûìè ìîìåíòàìè 220,
546 è 800 ìîãóò áûòü ñîïîñòàâëåíû ñ äâóõôîòîííûìè
ïðîöåññàìè ðàñïàäîâ ÷àñòèö Õèããñà è àííèãèëÿöèè W- è
Z-áîçîíîâ ( , )WW ZZ� �		 		 . Â ýòîì ñëó÷àå çíà÷åíèÿ
ìóëüòèïîëüíûõ ìîìåíòîâ â ñïåêòðå ðåëèêòîâîãî èçëó÷å-
íèÿ èíòåðïðåòèðóþòñÿ êàê ÷èñëî èçëó÷àòåëåé íà ãîðèçîí-
òå, ðàâíîå îòíîøåíèþ äëèíû ãîðèçîíòà ê ðàçìåðó èçëó÷à-
òåëÿ è ïðîïîðöèîíàëüíîå êóáó ìàññû M(z), ÷òî íàõîäèòñÿ
â óäîâëåòâîðèòåëüíîì ñîãëàñèè ñ äàííûìè íàáëþäåíèé è,
â ÷àñòíîñòè, õîðîøî âîñïðîèçâîäèò, êàê ïîêàçàíî â [2], çà-
âèñèìîñòü êðàñíîãî ñìåùåíèÿ îò ðàññòîÿíèÿ äî ñâåðõíî-
âûõ òèïà Ia [7]. Òîãäà êîðåíü êóáè÷åñêèé èç îòíîøåíèÿ
ìóëüòèïîëüíûõ ìîìåíòîâ òðåòüåãî è âòîðîãî ïèêîâ
( / ) ,/800 546 11361 3� îòðàæàåò îòíîøåíèå ìàññ Z- è W-áî-

çîíîâ, êîòîðîå, äåéñòâèòåëüíî, íàõîäèòñÿ â ñîãëàñèè ñ
ýêñïåðèìåíòàëüíî îïðåäåëåííûì îòíîøåíèåì
M MZ W/ ,�1134. Ýòî ïîçâîëÿåò èíòåðïðåòèðîâàòü ïåðâûé
ïèê êàê âêëàä ïðÿìîãî äâóõôîòîííîãî ðàñïàäà ÷àñòèöû

Õèããñà ñ ìàññîé m Mh W� �2 220 546 1 3( / ) / 118 ÃýÂ èìåííî

â òîé îáëàñòè, êîòîðàÿ ÿâëÿåòñÿ ïðåäïî÷òèòåëüíîé ñîãëàñ-
íî ðåçóëüòàòàì ôèòèðîâàíèÿ ïàðàìåòðîâ ñòàíäàðòíîé ìî-
äåëè èç ïîëó÷åííûõ íà LEP ýêñïåðèìåíòàëüíûõ äàííûõ.
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the W-boson mass and the Hubble constant:
( ) ./M HW

2
0

1 3 2 7� K.

In [1] it is shown that the first three peaks in the power
spectrum of CMB anisotropy with the multipole momenta
220, 546, and 800 can be related to the two-photon processes
of the Higgs particle decay and of W and Z annihilation
( , )WW ZZ� �		 		 (these peaks were found with WMAP
data [6]). In this case, the multipole momenta in the CMB
power anisotropy spectrum are equal to the number of emitters
at the horizon, obtained as the relation of the horizon length
and emitter size that is proportional to masses M(z) cubed.
This fact is in a reasonable agreement with the observed data
and in particular reproduces, as shown in [2], the distance–
redshift dependence in the data on the type Ia supernovae [7].

Then, the cubic root of the ratio of the third and the sec-
ond peak momenta ( / ) ./800 546 11361 3� reflects the ratio of the

Z and W masses, which is really in a good agreement with the
experimentally defined value M MZ W/ .�1134. This agree-
ment allows us to interpret the first peak as the contribution of
the two-photon decay of the Higgs particle with the mass
m Mh W� �2 220 546 1181 3( / ) / GeV lying exactly in the region

preferred by the results of the standard model parameters fit-
ting from the experimental data of LEP.
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Ç. Êàíîêîâ, Þ. Øìåëüöåð, À. Ê. Íàñèðîâ

Âëèÿíèå ñëàáîãî ìàãíèòíîãî
è ýëåêòðè÷åñêîãî ïîëåé íà ôëóêòóàöèþ
èîííûõ ýëåêòðè÷åñêèõ òîêîâ
â êðîâîîáðàùåíèè

ßðêî âûðàæåííîå âëèÿíèå óëüòðàíèçêî÷àñòîòíîãî
èëè ñòàòè÷åñêîãî ìàãíèòíîãî è ýëåêòðè÷åñêîãî ïîëåé íà
áèîëîãè÷åñêèå ïðîöåññû ïðîñëåæèâàåòñÿ â îãðîìíîì êî-
ëè÷åñòâå ýêñïåðèìåíòàëüíûõ äàííûõ [1]. Íàïðèìåð, ïîëÿ
ñ âåëè÷èíàìè ìàãíèòíîé èíäóêöèè ïîðÿäêà 10–1000 íÒë
ìîãóò ñîçäàòü áèîëîãè÷åñêèå ýôôåêòû [1], âûçûâàþùèå
ðåçîíàíñíûå èçìåíåíèÿ ñêîðîñòè áèîõèìè÷åñêèõ ðåàê-
öèé, õîòÿ èõ ýíåðãèÿ âîçäåéñòâèÿ íà äåñÿòü ïîðÿäêîâ
ìåíüøå, ÷åì òåïëîâàÿ ýíåðãèÿ kT õèìè÷åñêèõ ðåàêöèé. Äî
ñèõ ïîð ñ ôèçè÷åñêîé òî÷êè çðåíèÿ íåò ïðèåìëåìîãî îáú-
ÿñíåíèÿ òîãî, êàê ñëàáûå íèçêî÷àñòîòíûå è ñòàòè÷åñêèå
ìàãíèòíûå ïîëÿ âûçûâàþò ðåàêöèþ æèâûõ îðãàíèçìîâ.
Íåêîòîðûå òåîðåòè÷åñêèå ìîäåëè è ïîäõîäû äëÿ èíòåð-
ïðåòàöèè ýòèõ ýôôåêòîâ ïðîàíàëèçèðîâàíû â îáçîðå [1].

Â òî æå âðåìÿ îòìå÷àåòñÿ èõ îãðàíè÷åííîñòü äëÿ óäîâëå-
òâîðèòåëüíîãî îáúÿñíåíèÿ âëèÿíèÿ ìàãíèòíîãî è ýëåê-
òðè÷åñêîãî ïîëåé íà áèîëîãè÷åñêèå ïðîöåññû. Öåëüþ
íàøåé ðàáîòû [2] ÿâëÿåòñÿ èññëåäîâàíèå ìåõàíèçìà áîëåå
îáùåé ïðèðîäû, êîòîðûé ïîçâîëÿåò íàì àäåêâàòíî îáúÿñ-
íèòü ðàçíîîáðàçèå ôåíîìåíîâ, ñâÿçàííûõ ñ âîçäåéñòâèåì
ìàãíèòíîãî è ýëåêòðè÷åñêîãî ïîëåé íà áèîëîãè÷åñêèå îð-
ãàíèçìû. Îñíîâíàÿ êîíöåïöèÿ ïðèâåäåíà â ðàáîòå [2], ãäå
ìû ïðåäñòàâèëè óïðîùåííóþ ìîäåëü âîçäåéñòâèÿ ñëàáî-
ãî âíåøíåãî ìàãíèòíîãî è ýëåêòðè÷åñêîãî ïîëåé íà ôëóê-
òóàöèè èîííîãî òîêà â êðîâè è ïðåäëîæèëè íîâûé ìåòîä
ðåøåíèÿ kT-ïðîáëåìû â ìàãíèòîáèîëîãèè. Óðàâíåíèå
Ëàíæåâåíà â ìàðêîâñêîì ïðåäåëå ïðèìåíåíî äëÿ àíàëèçà
âëèÿíèÿ âíåøíèõ ìàãíèòíîãî (B) è ýëåêòðè÷åñêîãî (E) ïî-
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Influence of Weak Magnetic and Electric Fields
on the Fluctuations of Ionic Electric Currents
in Blood Circulation

A huge amount of experimental data can be traced de-
monstrating the pronounced effect of ultralow-frequency or
static magnetic and electric fields on biological processes. For
example, fields with a magnitude of the magnetic induction of
the order of 10–1000 nT may have significant biological ef-
fects [1], causing the resonant change of the response rate of
biochemical reactions, though the energy in such fields is ten
orders smaller than the characteristic energy kT of the chemi-
cal reactions. A generally accepted mechanism allowing one
to interpret such kind of effects has not been available so far. In
the review [1] some theoretical models and approaches to the
interpretation of these effects are summarized, indicating at
the same time their partly severe limitations in giving a satis-
factory explanation of the effects of weak magnetic and elec-

tric fields on biological processes. The aim of our work [2]
was to study a mechanism which is of very general nature and
allows one to explain adequately a variety of phenomena of in-
teraction of magnetic and electric fields with biological organ-
isms. The basic idea was presented in Ref. [2] where a simpli-
fied model to study the effect of the weak magnetic and elec-
tric fields on the fluctuation of ionic electric currents in blood
and a new method for solution of the kT problem in magneto-
biology were suggested. The Langevin equations in the Mar-
kovian limit are employed for the analysis of the effect of ex-
ternal magnetic B and electric E fields on the evolution of ion-
ic electric currents in biological tissues. It was shown that the
external time-independent magnetic field B may cause a reso-
nance amplification of ionic electric currents i in biological
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ëåé íà ýâîëþöèþ èîííûõ ýëåêòðè÷åñêèõ òîêîâ â áèîëîãè-
÷åñêèõ êëåòêàõ. Ïîêàçàíî, ÷òî âíåøíåå ñòàöèîíàðíîå
ìàãíèòíîå ïîëå ìîæåò âûçûâàòü ðåçîíàíñíîå óâåëè÷åíèå
èîííîãî ýëåêòðè÷åñêîãî òîêà i â áèîëîãè÷åñêèõ êëåòêàõ, â
÷àñòíîñòè, â ñèñòåìàõ êðîâîîáðàùåíèÿ, áëàãîäàðÿ áðî-
óíîâñêîìó äâèæåíèþ ýëåêòðè÷åñêèõ çàðÿäîâ:
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ãäå #� �� �( / ) sin ;qn m B f (") ÿâëÿåòñÿ ñëó÷àéíîé ñèëîé,
äåéñòâóþùåé íà ñîîòâåòñòâóþùóþ ÷àñòèöó ñ ìàññîé m è
çàðÿäîì q; n — êîëè÷åñòâî çàðÿæåííûõ èîíîâ â ðàññìà-
òðèâàåìîì îáúåìå; R — ýëåêòðè÷åñêîå ñîïðîòèâëåíèå êà-
ïèëëÿðà èëè ó÷àñòêà àîðòû äëèíîé L; � — êîýôôèöèåíò
òðåíèÿ. Ïîëó÷åíî àíàëèòè÷åñêîå âûðàæåíèå äëÿ êèíåòè-
÷åñêîé ýíåðãèè ìîëåêóëû ðàññìàòðèâàåìîé ñðåäû. Ïðèâå-
äåíû ÷èñëåííûå îöåíêè ýíåðãèè ìîëåêóë â îáúåìå êàïèë-
ëÿðà è àîðòû âáëèçè ðåçîíàíñà. Íàïðèìåð, ïðè # = 0,5�,
0,05� è 0,005� êàæäàÿ ìîëåêóëà êàïèëëÿðà åæåñåêóíäíî
ïðèîáðåòàåò ýíåðãèþ $cap � 2 kT, 20 kT è 200 kT ñîîòâåò-
ñòâåííî, à êàæäàÿ ìîëåêóëà àîðòû $aor � � �2 10 9 kT,

20 10 9� � kT è 200 10 9� � kT ñîîòâåòñòâåííî. Èç ýòèõ îöåíîê
ñëåäóåò, ÷òî ïðè îäèíàêîâûõ óñëîâèÿõ ìîëåêóëà àîðòû
ïðèîáðåòàåò â 10–9 ðàç ìåíüøå ýíåðãèè, ÷åì ìîëåêóëà êà-
ïèëëÿðà. Òàêèì îáðàçîì, êàïèëëÿðû ÿâëÿþòñÿ áîëåå ÷óâ-

ñòâèòåëüíûìè ê ðåçîíàíñíûì ýôôåêòàì: ïî ìåðå ïðèáëè-
æåíèÿ ê ðåçîíàíñíûì çíà÷åíèÿì ìàãíèòíîãî ïîëÿ ñðåäíÿÿ
ýíåðãèÿ ìîëåêóëû, ëîêàëèçîâàííîé â êàïèëëÿðå, óâåëè÷è-
âàåòñÿ íà íåñêîëüêî ïîðÿäêîâ ïî ñðàâíåíèþ ñ åå òåïëîâîé
ýíåðãèåé. Ýòî çíà÷åíèå ýíåðãèè äîñòàòî÷íî äëÿ ðàçðóøå-
íèÿ õèìè÷åñêèõ ñâÿçåé. Äàæå åñëè çíà÷åíèå ìàãíèòíîãî
ïîëÿ íå òàê áëèçêî ê ðåçîíàíñíûì çíà÷åíèÿì, ñ óâåëè÷å-
íèåì âðåìåíè ýêñïîçèöèè ìàãíèòíîãî ïîëÿ ìîæíî äî-
ñòè÷ü çíà÷èòåëüíîãî ýôôåêòà.
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tissues and, in particular, in the vasculature system due to
Brownian motion of charges:
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with #� �� �( / ) sin ,qn m B where m, q, n are the mass,
charge and number of ions, respectively, in the volume V; f (")
is the random force acting on the respective particle; R is the
electric resistance of capillary or of aorta with length L, and �
is the coefficient of friction. The analytic expression for the ki-
netic energy of molecule in media was obtained. The values of
the magnetic field leading to resonant effect in capillary were
obtained. The numerical estimations are shown for the reso-
nant values of the energy of molecule in the capillaries and
aorta. For example, at # = 0.5�, 0.05� and 0.005�, each mole-
cule in the capillaries gets per second the energy $cap � 2 kT,
20 kT, and 200 kT, respectively, and each molecule in the aorta
gets $aor � � �2 10 9 kT, 20 10 9� � kT, and 200 10 9� � kT. It fol-

lows from these estimations that under identical conditions, a
molecule of the aorta gets 10–9 times less energy than the mole-
cules of capillaries. So the capillaries are very sensitive to the
resonance effect: with an approach to the resonant value of the
magnetic field strength, the average energy of the molecule lo-

calized in the capillary is increased by several orders of mag-
nitude, as compared to its thermal energy. This value of the
energy is sufficient for the deterioration of the chemical
bonds. Even if the magnetic field has values not so near to the
resonance values of the magnetic field, a significant effect can
be reached with an increase of the time in exposition to the
magnetic field.
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Ïðîåêò íîâîãî ìíîãîôóíêöèîíàëüíîãî ðåôëåêòîìåòðà
GRAINS ñ ãîðèçîíòàëüíîé ïëîñêîñòüþ îáðàçöà
íà ÈÁÐ-2Ì

Ñîâðåìåííàÿ òåíäåíöèÿ â íåéòðîííîé ðåôëåêòîìå-
òðèè — ðàçâèòèå óñòàíîâîê ñ ãîðèçîíòàëüíîé ïëîñêîñòüþ
îáðàçöà. Òàêàÿ ãåîìåòðèÿ ïðèáîðà íàðÿäó ñ âîçìîæíî-
ñòüþ èñïîëüçîâàíèÿ ïîëÿðèçîâàííîãî ïó÷êà ïîçâîëÿåò
îõâàòèòü ïðàêòè÷åñêè âåñü êðóã íàó÷íûõ è òåõíîëîãè÷å-
ñêèõ çàäà÷, ñâÿçàííûõ ñî ñòðóêòóðîé íåìàãíèòíûõ è ìàã-
íèòíûõ íàíîñèñòåì íà ïîâåðõíîñòÿõ è ãðàíèöàõ ðàçäåëà.
Íàó÷íàÿ ïðîãðàììà ðåôëåêòîìåòðà ñ ãîðèçîíòàëüíîé
ïëîñêîñòüþ îáðàçöà âêëþ÷àåò â ñåáÿ èññëåäîâàíèÿ áèîëî-
ãè÷åñêèõ êîìïëåêñîâ è ìåìáðàí, ìàãíèòíûõ êîëëîèäíûõ
ñèñòåì, ïîëèìåðîâ è ïîâåðõíîñòíî-àêòèâíûõ âåùåñòâ,
ñëîèñòûõ íàíîñòðóêòóð. Òàêæå ñëåäóåò îòìåòèòü àêòèâ-
íîñòü â ðàçâèòèè ïðèíöèïèàëüíî íîâûõ ìåòîäîâ èññëåäî-
âàíèÿ, èñïîëüçóþùèõ âîçìîæíîñòü ïîëÿðèçàöèè íåéòðî-
íîâ, — ìåòîäîâ íà îñíîâå ëàðìîðîâñêîé ïðåöåññèè ñïèíà
íåéòðîíà [1–3].

Â 2007 ã. â ËÍÔ ÎÈßÈ ñòàðòîâàë ïðîåêò íîâîãî ðå-
ôëåêòîìåòðà GRAINS (GRAzing Incidence Neutron Scatter-
ing). Êîíöåïòóàëüíûé ïðîåêò ðåôëåêòîìåòðà áûë ïîääåð-
æàí íà ÏÊÊ ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä (àïðåëü
2007 ã.). Èäåîëîãèÿ ðàçðàáîòêè äàííîé óñòàíîâêè — ðåà-
ëèçàöèÿ ïîñëåäíèõ äîñòèæåíèé â ðàçâèòèè ìåòîäèêè íåé-
òðîííîé ðåôëåêòîìåòðèè ñ èñïîëüçîâàíèåì èìïóëüñíîãî
ðåæèìà ðàáîòû èñòî÷íèêà íåéòðîíîâ — ðåàêòîðà ÈÁÐ-2Ì
(ìîäåðíèçèðîâàííîé âåðñèè óñïåøíî çàðåêîìåíäîâàâøå-
ãî ñåáÿ â ïðîøëûå ãîäû ðåàêòîðà ÈÁÐ-2), çàïóñê êîòîðîãî
çàïëàíèðîâàí íà 2010 ã. Îñíîâíûå îñîáåííîñòè íîâîãî ðå-
ôëåêòîìåòðà: 1) ãîðèçîíòàëüíîå ðàñïîëîæåíèå îáðàçöà,
÷òî ïîçâîëÿåò èññëåäîâàòü êàê òâåðäûå, òàê è æèäêèå ïî-
âåðõíîñòè è ãðàíèöû ðàçäåëà; 2) âîçìîæíîñòü ïîëÿðèçà-
öèè íåéòðîííîãî ïó÷êà; 3) ðåàëèçàöèÿ òðåõìåðíîé ðå-
ôëåêòîìåòðèè, âêëþ÷àÿ àíàëèç ïîëíîãî è íåïîëíîãî îòðà-
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M. Avdeev, V. Bodnarchuk, V. Aksenov, H. Lauter,

V. Lauter-Pasyuk, S. Yaradaykin, V. Ulyanov, V. Trounov, S. Kalinin

Project of the New Multifunctional Reflectometer GRAINS
with Horizontal Sample Plane at the IBR-2M

A present-day tendency in the development of the neutron
reflectometry instrumentation is the development of the setups
with horizontal sample plane. The combination of such a
geometry with the possibility of neutron polarization covers
the whole range of research and technology problems connect-
ed with the structure of nonmagnetic and magnetic nanosys-
tems on interfaces. The scientific programme at the modern re-
flectometer with horizontal sample plane includes such topics
as biological complexes and membranes, magnetic colloidal
systems, polymers and surfactants, and layered nanostruc-
tures. Also, one can mention the activity in the development of
new research methods based on the Larmor precession of neu-
tron spin [1–3].

In 2007 at the Frank Laboratory of Neutron Physics, the
project on the new multifunctional reflectometer GRAINS

(GRAzing Incidence Neutron Scattering) was started after its
concept was supported at a meeting of the PAC for Condensed
Matter Physics in JINR (April 2007). The ideology of this set-
up is based on the accomplishment of the latest achievements
in neutron reflectometry with the use of the pulsed regime at
the neutron source — the IBR-2M reactor (modernized ver-
sion of the previously successful pulsed reactor IBR-2) whose
start is scheduled for 2010. The main features of the new re-
flectometer are (1) the horizontal sample plane, which makes
it possible to study both solid and liquid-containing interfaces;
(2) polarization of the neutron beam; (3) full 3D reflectometry
including analysis of specular, off-specular and grazing inci-
dence small-angle scattering (GISAS) components; and
(4) new methods based on Larmor spin precession.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



æåíèé è ðàññåÿíèÿ ïîä ìàëûìè óãëàìè ñêîëüæåíèÿ
(GISAS); 4) âîçìîæíîñòü ðåàëèçàöèè íîâûõ ìåòîäîâ íà
îñíîâå ëàðìîðîâñêîé ïðåöåññèè ñïèíà íåéòðîíà.

Ïðèíöèïèàëüíàÿ ñõåìà ðåôëåêòîìåòðà GRAINS
ïðåäñòàâëåíà íà ðèñóíêå. Âàæíûì ýëåìåíòîì (îñîáåííî
äëÿ ðåôëåêòîìåòðèè) ÿâëÿåòñÿ õîëîäíûé ìåçèòèëåíîâûé
çàìåäëèòåëü (òåìïåðàòóðà ïîðÿäêà 30 Ê), ðàñïîëàãàåìûé
ñðàçó çà àêòèâíîé çîíîé ðåàêòîðà ÈÁÐ-2Ì [4]. Òàêîé èñ-
òî÷íèê áóäåò ïðîèçâîäèòü íåéòðîíû ñ äëèíàìè âîëí â øè-
ðîêîì äèàïàçîíå ñ îñîáûì âûèãðûøåì â õîëîäíûõ íåé-
òðîíàõ (äëèíà âîëíû áîëåå 10 íì). Áëàãîäàðÿ ýòîìó íà ðå-
ôëåêòîìåòðå GRAINS áóäåò ðåàëèçîâàí óíèêàëüíî
øèðîêèé äèíàìè÷åñêèé äèàïàçîí ïîðÿäêà 25 (Qmax/Qmin).
Ýòî ïîçâîëèò ïðîâîäèòü ýêñïåðèìåíò â ðåæèìå âðåìåíè

ïðîëåòà çà îäíó ýêñïîçèöèþ áåç èçìåíåíèÿ óãëà ïàäåíèÿ è
èçáåæàòü òðóäíîñòåé ñ ïîäãîíêîé èíòåíñèâíîñòåé ïîëíî-
ãî è íåïîëíîãî îòðàæåíèé, èçìåðåííûõ ñ ðàçëè÷íûì øà-
ãîì è ðàçëè÷íûì ðàçðåøåíèåì â îáðàòíîì ïðîñòðàíñòâå,
â îáëàñòÿõ ïåðåêðûòèÿ. Óñòàíîâêà GRAINS ñîçäàåòñÿ íà
êàíàëå 10 ðåàêòîðà ÈÁÐ-2Ì. Ñóùåñòâåííîé îñîáåííî-
ñòüþ äàííîãî êàíàëà ÿâëÿåòñÿ áîëüøàÿ ïëîùàäü âèäèìîé
ñ ïó÷êà ïîâåðõíîñòè çàìåäëèòåëÿ (20 % 20 ñì). Äîñòóï-
íàÿ ïðîëåòíàÿ áàçà ïåðåä îáðàçöîì (áîëåå 20 ì) ïîçâîëÿåò
îïòèìèçèðîâàòü âûèãðûø â èíòåíñèâíîñòè äëÿ ðàçëè÷-
íûõ ôîêóñèðîâîê. Ïðè ïðîåêòèðîâàíèè âñå ýëåìåíòû ðå-
ôëåêòîìåòðà îïòèìèçèðîâàíû ïîä ãîðèçîíòàëüíóþ ãåî-
ìåòðèþ.
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The schematic diagram of the GRAINS reflectometer is
presented in the figure. A very important element (in particu-
lar, for reflectometry) is the cold mesitylene moderator (work-
ing temperature around 30 K) situated right after the IBR-2M
reactor core [4]. Such a source will produce a broad wave-
length band combined with the gain for cold neutrons (wave-
length above 10 nm). So, a unique momentum transfer band
with a dynamic range of about 25 (Qmax/Qmin) will be available
at the GRAINS reflectometer. This makes it possible to per-
form an experiment in time-of-flight (TOF) regime in one shot
without changing the incoming scattering angle. This removes
difficulties in fitting the reflected and off-specular scattered
intensity measured in several steps in Q-space with different
resolution in the overlap regions. The GRAINS setup is con-

structed at beam 10 of the IBR-2M reactor, which has an ad-
vantage in the wide area of the cold moderator surface
(20 % 20 cm) faced to the beam line. The available flight-pass
of more than 20 m allows one to optimize the intensity yield
for the various focusing possibilities. All elements of the setup
have been optimized for the horizontal geometry.

The vacuum head part of the reflectometer starts after the
cold moderator (2.5 m) and extends towards the collimation
system (collimators). The aim of the background chopper af-
ter the head part is to cut out the subsidiary power peaks of the
reactor. It opens only during the neutron pulse. After the chop-
per the vacuum collimating system continues up to the sample
position and passes through the first resonant spin flipper.
Flexible slit collimators serve to tailor the beam shape for dif-

Ïðèíöèïèàëüíàÿ ñõåìà ãîðèçîíòàëüíîãî ðåôëåêòîìåòðà GRAINS. Âåðõíèé ïðåäåë äëèíû ðåôëåêòîìåòðà (çàìåäëèòåëü-äåòåê-
òîð) ñîñòàâëÿåò 30 ì. Äîïîëíèòåëüíî áóäåò óñòàíîâëåí (äî îáðàçöà èëè âîêðóã íåãî) ïðèáîð ñ ëàðìîðîâñêîé ïðåöåññèåé ñïèíà

íåéòðîíà

Schematic diagram of the GRAINS horizontal reflectometer. The upper length limit (moderator-detector) is 30 m. Additionally, the Larmor
precession device will be installed (in front of or around the sample)
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Çà õîëîäíûì çàìåäëèòåëåì (2,5 ì) íàõîäèòñÿ âàêóóì-
íàÿ ãîëîâíàÿ ÷àñòü ðåôëåêòîìåòðà, çà êîòîðîé ðàñïîëîæå-
íà êîëëèìàöèîííàÿ ñèñòåìà (Apertures). Öåëüþ ðàçìåùå-
íèÿ ôîíîâîãî ïðåðûâàòåëÿ ïîñëå ãîëîâíîé ÷àñòè ÿâëÿåòñÿ
îáðåçêà ïîáî÷íûõ ïèêîâ ìîùíîñòè ðåàêòîðà. Ïðåðûâà-
òåëü ôàçèðîâàí òàêèì îáðàçîì, ÷òî ïó÷îê îòêðûâàåòñÿ
òîëüêî âî âðåìÿ îñíîâíîãî íåéòðîííîãî èìïóëüñà. Ìåæäó
ïðåðûâàòåëåì è ïîçèöèåé îáðàçöà íàõîäèòñÿ âàêóóìíàÿ
êîëëèìàöèîííàÿ ñèñòåìà, êîòîðàÿ ïðîõîäèò ÷åðåç îáëàñòü
ðåçîíàíñíîãî ñïèí-ôëèïïåðà. Âíóòðè ñèñòåìû ðàñïîëî-
æåíû èçìåíÿåìûå ùåëåâûå êîëëèìàòîðû, ïðåäíàçíà÷åí-
íûå äëÿ ôîðìèðîâàíèÿ ïó÷êà. Îòêëîíÿþùåå è ïîëÿðèçó-
þùåå çåðêàëà ÿâëÿþòñÿ ñìåííûìè. Ñ èõ ïîìîùüþ îñóùå-
ñòâëÿåòñÿ îòêëîíåíèå ïó÷êà îò çîíû ïðÿìîé âèäèìîñòè
çàìåäëèòåëÿ. Èçìåíåíèåì íàêëîíà çåðêàë äîñòèãàåòñÿ
òàêæå èçìåíåíèå óãëà ïàäåíèÿ íà îáðàçåö.

Ïîçèöèîííî-÷óâñòâèòåëüíûé äåòåêòîð (Ï×Ä) äëÿ ðå-
ôëåêòîìåòðà GRAINS ñîçäàåòñÿ â ËÍÔ ÎÈßÈ. Îñíîâó
êîíñòðóêöèè ñîñòàâëÿåò ìíîãîïðîâîëî÷íàÿ ïðîïîðöèî-
íàëüíàÿ êàìåðà ñ ëèíèÿìè çàäåðæêè.

Îæèäàåìûå ïàðàìåòðû ðåôëåêòîìåòðà GRAINS:
• ðàçìåð ïó÷êà — 100 % 10 ìì;
• äèàïàçîí äëèí âîëí — 0,5–15 �;
• äèàïàçîí óãëîâ ïàäåíèÿ — 3–25 ìðàä;
• äèàïàçîí ïî ïåðåäàííîìó èìïóëüñó — 0,001–0,6 �–1;
• óãëîâîå ðàçðåøåíèå — 3–10 %;

• ðàçìåð îáðàçöà — 50 %50 ìì;
• íåéòðîííûé ïîòîê íà îáðàçöå — 3,0 · 106 ñì–2� c–1;
• îòêëîíÿþùèå çåðêàëà — ñóïåðçåðêàëî, m = 2;
• àíàëèçàòîð — âååðíûé òèï, m = 2;
• äåòåêòîð — Ï×Ä, 3He, 200 % 200 ìì, ðàçðåøåíèå

2 % 2 ìì, áûñòðîäåéñòâèå 106 c–1.
Ïî èñòå÷åíèè äâóõ ëåò ðåàëèçàöèè ïðîåêòà ïðîéäåíû

ñëåäóþùèå ñòàäèè: 1) ïîäãîòîâëåí òåõíè÷åñêèé ïðîåêò
ðåôëåêòîìåòðà, âêëþ÷àÿ ýñêèçíûé ïðîåêò è ðàáî÷óþ äî-
êóìåíòàöèþ; 2) èçãîòîâëåíû è èñïûòàíû (ÏÈßÔ ÐÀÍ)
ïðîòîòèïû ðàçëè÷íûõ ýëåìåíòîâ óñòàíîâêè, âêëþ÷àÿ ïî-
ëÿðèçàòîð, âååðíûé àíàëèçàòîð è ñïèí-ôëèïïåð; 3) ïðîâå-
äåíî ìîäåëèðîâàíèå ðàñïðåäåëåíèÿ èíòåíñèâíîñòè íåé-
òðîííîãî ïó÷êà âäîëü êàíàëà ñîãëàñíî ãîðèçîíòàëüíîé
ãåîìåòðèè ðåôëåêòîìåòðà; 4) íà÷àòî ñîçäàíèå (ÍÏÎ
«Àòîì», Äóáíà) ãîëîâíîé ÷àñòè ðåôëåêòîìåòðà, óñòàíîâêà
êîòîðîé íà ðåàêòîðå ÈÁÐ-2Ì çàïëàíèðîâàíà íà êîíåö
2009 ã.; 5) íàõîäèòñÿ â ïðîèçâîäñòâå (ÑèÍàÒåõ, Ãàò÷èíà)
êîëëèìàöèîííàÿ ñèñòåìà ðåôëåêòîìåòðà, óñòàíîâêà è èñ-
ïûòàíèÿ êîòîðîé çàïëàíèðîâàíû íà âòîðóþ ïîëîâèíó
2010 ã.; 6) îñóùåñòâëåíà ðàçáîðêà çàùèòû è òåêóùåãî îáî-
ðóäîâàíèÿ íà êàíàëå 10.

Ïðîåêò GRAINS ôèíàíñèðóåòñÿ â ðàìêàõ ñïåöèàëü-
íûõ ñîãëàøåíèé ñ Ôåäåðàëüíûì ìèíèñòåðñòâîì îáðàçî-
âàíèÿ è èññëåäîâàíèé ÔÐÃ (BMBF) è Âåíãåðñêîé àêàäå-
ìèåé íàóê.
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ferent applications. The deflector and the polarizing mirror are
exchangeable units composed of a stack of adjustable mirrors.
With deflector or polarizing mirror the direct view from the
sample position to the cold moderator is prohibited. The re-
flection angle on the sample is changed by the regulation of
the mirror inclination.

The two-coordinatse position-sensitive detector (PSD)
for the GRAINS reflectometer is constructed at FLNP, JINR.
Its design is based on a multiwire proportional chamber with
delay line readout.

The expected parameters of the GRAINS reflectometer:
• beam size — 100 % 10 mm;
• wavelength range — 0.5–15 �;
• incident angle range — 3–25 mrad;
• Q range — 0.001–0.6 �–1;
• angular resolution — 3–10%;
• sample size — 50 % 50 mm;
• neutron flux on the sample — 3.0 · 106 cm–2� s–1;
• deflecting mirrors — supermirror, m = 2;
• analyzer — fan type, m = 2;
• detector — PSD, 3He, 200 % 200 mm, resolution 2 % 2 mm,

count rate 106 s–1.
After two years of the project the following stages have

been completed: 1) the technical project including the concep-

tual project and technical documentation has been prepared;
2) prototypes of several elements, including polarizer, fan ana-
lyzer and spin flipper, have been designed and tested (PNPI,
RAS); 3) the neutron beam distribution along the channel has
been modeled in accordance with the horizontal geometry of
the reflectometer; 4) the manufacturing of the head part has
been started (NPO Atom, Dubna) with the schedule to set it at
the IBR-2M reactor at the end of 2009; 5) the collimating sys-
tem of the reflectometer is under construction (SiNaTech Ltd.,
Gatchina) with the plan to set it in the experimental hall in the
second part of 2010; 6) the dismantling of the current equip-
ment and irradiation shielding at channel 10 has been finished.

The GRAINS project is financed within special agree-
ments with BMBF (Germany) and the Hungarian Academy of
Sciences.
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Å. À. Êðàñàâèí

Ðàäèîáèîëîãè÷åñêèå èññëåäîâàíèÿ
íà óñêîðèòåëÿõ òÿæåëûõ èîíîâ ÎÈßÈ.
Ïðîáëåìû è ïåðñïåêòèâû

Ïåðâûå ðàäèîáèîëîãè÷åñêèå ýêñïåðèìåíòû íà
óñêîðèòåëÿõ çàðÿæåííûõ ÷àñòèö â ÎÈßÈ áûëè íà÷àòû
â êîíöå 1950-õ ãã. íà ñèíõðîöèêëîòðîíå Ëàáîðàòîðèè
ÿäåðíûõ ïðîáëåì. Ïîä ðóêîâîäñòâîì îñíîâàòåëåé êîñ-
ìè÷åñêîé áèîëîãèè è ìåäèöèíû àêàäåìèêîâ Í. Ì. Ñè-
ñàêÿíà, À. Â. Ëåáåäèíñêîãî, Â. Â. Ïàðèíà, Î. Ã. Ãàçåí-
êî áûëè ðàçâåðíóòû øèðîêîìàñøòàáíûå èññëåäîâàíèÿ
áèîëîãè÷åñêîãî äåéñòâèÿ ïðîòîíîâ âûñîêèõ ýíåðãèé,
îáóñëîâëåííûå ïîäãîòîâêîé ïåðâûõ ïèëîòèðóåìûõ
êîñìè÷åñêèõ ïîëåòîâ è ñâÿçàííîé ñ ýòîé ýïîõàëüíîé çà-
äà÷åé íåîáõîäèìîñòüþ îöåíêè îïàñíîñòè äåéñòâèÿ íà

îðãàíèçìû êîñìîíàâòîâ ïðîòîíîâ êîñìè÷åñêîãî ïðîèñ-
õîæäåíèÿ. Ýòè ðàçðàáîòêè àêòèâíî ïîääåðæèâàëèñü
äèðåêöèåé ÎÈßÈ è, ïðåæäå âñåãî, Â. Ï. Äæåëåïîâûì.

Ïîçäíåå, ïîñëå ñîçäàíèÿ ñåêòîðà áèîëîãè÷åñêèõ
èññëåäîâàíèé, â ÎÈßÈ íà÷àëèñü ìíîãîïëàíîâûå ðà-
äèîáèîëîãè÷åñêèå èññëåäîâàíèÿ ñ áîëåå òÿæåëûìè
óñêîðåííûìè ÿäðàìè ðàçëè÷íûõ ýëåìåíòîâ íà óñêîðè-
òåëÿõ ìíîãîçàðÿäíûõ èîíîâ â Ëàáîðàòîðèè ÿäåðíûõ
ðåàêöèé. Ýòè ðàáîòû áûëè íàïðàâëåíû íà ðåøåíèå
ðÿäà ôóíäàìåíòàëüíûõ çàäà÷ ñîâðåìåííîé ðàäèîáèî-
ëîãèè, ðàäèàöèîííîé ãåíåòèêè è ìîëåêóëÿðíîé áèîëî-
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E. Krasavin

Radiobiological Research at JINR’s Heavy-Ion
Accelerators: Problems and Prospects

The first radiobiological experiments at JINR’s char-
ged particle accelerators were begun in the late 1950s at the
cyclotron of the Laboratory of Nuclear Problems. Under
the direction of the founders of space biology and medicine
Academicians O. Gazenko, A. Lebedinsky, V. Parin, and
N. Sissakian, large-scale research into the biological effect
of high-energy protons was started. It was related to the
preparation of the first manned space flights, which includ-
ed a fundamental problem of evaluating the adverse influ-

ence of high-energy cosmic protons on the cosmonauts’ or-
ganisms. This research was actively supported by the JINR
Directorate — first of all, by V. Dzhelepov.

Later, after the establishment of the Biological Re-
search Sector, versatile radiobiological research was start-
ed at JINR with heavier accelerated nuclei of different ele-
ments at multicharged ion accelerators of the Laboratory of
Nuclear Reactions (LNR). This work was aimed at solving
a number of fundamental problems in modern radiobiolo-
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27 ìàðòà íà ñåññèè ÊÏÏ ÎÈßÈ áûë ïðåäñòàâëåí äîêëàä ïðîôåññîðà Å. À. Êðàñàâèíà «Ðàäèî-

áèîëîãè÷åñêèå èññëåäîâàíèÿ íà óñêîðèòåëÿõ òÿæåëûõ èîíîâ ÎÈßÈ. Ïðîáëåìû è ïåðñïåêòèâû».

Äîêëàä âûçâàë áîëüøîé èíòåðåñ è ïîëó÷èë âûñîêóþ îöåíêó ÷ëåíîâ êîìèòåòà. Íèæå ïðåäñòàâëå-

íû îñíîâíûå ïîëîæåíèÿ ýòîãî äîêëàäà.

On 27 March, Professor E. Krasavin presented a report entitled «Radiobiological Research at JINR’s

Heavy-Ion Accelerators: Problems and Prospects» to a session of the Committee of Plenipotentiaries of

the governments of the JINR Member States. The report aroused great interest among the Committee

members and was highly appraised by them. Below follows the report summary.



ãèè. Ïðåæäå âñåãî, ðàäèîáèîëîãè÷åñêèå èññëåäîâàíèÿ
íà ïó÷êàõ òÿæåëûõ èîíîâ áûëè ñâÿçàíû ñ ðåøåíèåì îä-
íîé èç öåíòðàëüíûõ çàäà÷ ðàäèàöèîííîé áèîëîãèè —
ïðîáëåìû îòíîñèòåëüíîé áèîëîãè÷åñêîé ýôôåêòèâíî-
ñòè (ÎÁÝ) èîíèçèðóþùèõ èçëó÷åíèé ñ ðàçíûìè ôèçè-
÷åñêèìè õàðàêòåðèñòèêàìè. Â ýêñïåðèìåíòàõ íà óñêî-
ðèòåëÿõ òÿæåëûõ èîíîâ Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé
âïåðâûå áûëî ïîêàçàíî, ÷òî ðàçëè÷èÿ â áèîëîãè÷åñêîé
ýôôåêòèâíîñòè èçëó÷åíèé ñ ðàçíûìè ôèçè÷åñêèìè õà-
ðàêòåðèñòèêàìè îïðåäåëÿþòñÿ íå òîëüêî ôàêòîðîì ôè-
çè÷åñêîé ïðèðîäû, íî è áèîëîãè÷åñêèìè ñâîéñòâàìè
æèâûõ êëåòîê — èõ ñïîñîáíîñòüþ ê ðåïàðàöèè ïîâðå-
æäåíèé ÄÍÊ. Ìíîãîëåòíèå èññëåäîâàíèÿ ïî ýòîé ïðîá-
ëåìå ïîñòîÿííî ïîääåðæèâàëèñü ðóêîâîäñòâîì Ëàáî-
ðàòîðèè ÿäåðíûõ ðåàêöèé — àêàäåìèêàìè Ã. Í. Ôëåðî-
âûì è Þ. Ö. Îãàíåñÿíîì.

Âûïîëíåííûå ðàçðàáîòêè îêàçàëèñü èñêëþ÷èòåëü-
íî ïëîäîòâîðíûìè ïðè âûÿñíåíèè ìåõàíèçìîâ ìóòà-
ãåííîãî äåéñòâèÿ èçëó÷åíèé ðàçíîãî êà÷åñòâà íà êëåò-
êè. Ýôôåêòèâíûì èíñòðóìåíòîì â ðàñøèôðîâêå ìåõà-
íèçìîâ ìóòàãåíåçà ÿâëÿþòñÿ óñêîðåííûå òÿæåëûå
èîíû. Â ýêñïåðèìåíòàõ íà óñêîðèòåëÿõ Ëàáîðàòîðèè
ÿäåðíûõ ðåàêöèé áûëè èçó÷åíû ìåõàíèçìû îáðàçîâà-
íèÿ ðàçëè÷íîãî ðîäà ìóòàöèé êëåòîê, ðîëü ðåïàðàöèè

ÄÍÊ â ìóòàãåíåçå, ðàçðàáîòàíû ìàòåìàòè÷åñêèå ìîäå-
ëè îáðàçîâàíèÿ ãåííûõ ìóòàöèé ó áàêòåðèé.

Ïðîâîäèìûå â ËÐÁ íà óñêîðèòåëÿõ òÿæåëûõ èîíîâ
ðàäèàöèîííî-ãåíåòè÷åñêèå èññëåäîâàíèÿ íå òîëüêî íî-
ñÿò ôóíäàìåíòàëüíûé õàðàêòåð, íî è èìåþò âàæíóþ
ïðàêòè÷åñêóþ íàïðàâëåííîñòü. Ïîñëåäíèå äåñÿòèëå-
òèÿ âûäâèíóëè ðÿä àêòóàëüíûõ ïðàêòè÷åñêèõ çàäà÷, ðå-
øåíèå êîòîðûõ òðåáóåò äåòàëüíîãî èçó÷åíèÿ ìåõàíèç-
ìîâ áèîëîãè÷åñêîãî äåéñòâèÿ òÿæåëûõ èîíîâ âûñîêèõ
ýíåðãèé. Óñêîðåííûå òÿæåëûå èîíû (ïðåèìóùåñòâåííî
ÿäðà óãëåðîäà ñ ýíåðãèåé 200–300 ÌýÂ/íóêëîí) íà÷àëè
óñïåøíî ïðèìåíÿòüñÿ ïðè ëå÷åíèè îíêîëîãè÷åñêèõ çà-
áîëåâàíèé. Îïòèìàëüíîå ðàñïðåäåëåíèå ïîãëîùåííîé
äîçû èçëó÷åíèÿ â îïóõîëè ïðè îáëó÷åíèè òÿæåëûìè
èîíàìè äåëàåò ýòîò âèä ëó÷åâîãî âîçäåéñòâèÿ âåñüìà
ïåðñïåêòèâíûì â êëèíèêå ëó÷åâîé òåðàïèè. Ñ ó÷åòîì
ýòîãî îáñòîÿòåëüñòâà çàäà÷à äåòàëüíîãî èçó÷åíèÿ ìåõà-
íèçìîâ áèîëîãè÷åñêîãî äåéñòâèÿ òÿæåëûõ èîíîâ âåñü-
ìà àêòóàëüíà. Âàæíûì îñòàåòñÿ ðåøåíèå âîïðîñîâ íîð-
ìèðîâàíèÿ ëó÷åâûõ íàãðóçîê íà ïåðñîíàë, ðàáîòàþùèé
â ñìåøàííûõ ïîëÿõ èîíèçèðóþùèõ èçëó÷åíèé, ÷òî
ñâÿçàíî ñ èçó÷åíèåì ñòîõàñòè÷åñêèõ ýôôåêòîâ ðàäèà-
öèîííîãî âîçäåéñòâèÿ, èíäóöèðóåìûõ èçëó÷åíèÿìè,
ðàçëè÷àþùèìèñÿ ïî âåëè÷èíå ëèíåéíîé ïåðåäà÷è
ýíåðãèè (ËÏÝ).
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gy, radiation genetics, and molecular biology. Radiobiolog-
ical research at heavy-ion beams was concerned, first of all,
with a major issue of radiation biology — the problem of
the relative biological effectiveness (RBE) of ionizing radi-
ation with different physical characteristics. In experiments
at the heavy-ion accelerators of LNR, it was shown for the
first time that the differences in the biological effectiveness
of radiation with different physical characteristics are de-
termined not only by the physical nature factor of radiation
but also by the biological properties of living cells — their
capability for DNA damage repair. The long-standing rese-
arch on this problem was always supported by the Direc-
torate of the Laboratory of Nuclear Reactions — Academi-
cians G. Flerov and Yu. Oganessian.

The results of this work proved to be notably fruitful in
studying the mechanisms of the mutagenic effect of radia-
tion of different types on cells. Accelerated heavy ions are
an effective tool of decoding the mutagenesis mechanisms.
In experiments at LNR accelerators, mechanisms of the for-
mation of different types of cell mutations and the role of

DNA repair in mutagenesis were studied; mathematical
models of gene mutations in bacteria were developed.

The LRB radiation and genetic research performed at
heavy-ion accelerators both has fundamental character and
is oriented to important practical issues. In recent decades,
a number of topical practical problems appeared that re-
quire detailed research into the mechanisms of the biologi-
cal effect of high-energy heavy ions. Accelerated heavy
ions (mainly carbon nuclei with an energy of
200–300 MeV/nucleon) are already successfully used in
the treatment of oncological diseases. The optimal ab-
sorbed radiation dose distribution over the tumor makes
this type of irradiation promising for radiation therapy.
Therefore, detailed research into the mechanisms of the bi-
ological effect of heavy ions is quite a topical issue. Anoth-
er important problem consists in setting the radiation dose
standards for the personnel working in mixed fields of ion-
izing radiation, which involves studying the stochastic ef-
fects induced by radiation with different LET.

One of the main issues in studying the mechanisms of
the biological effect of high-energy heavy ions is related to



Îäíà èç âàæíûõ çàäà÷ èçó÷åíèÿ ìåõàíèçìîâ áèîëî-
ãè÷åñêîãî äåéñòâèÿ òÿæåëûõ èîíîâ âûñîêèõ ýíåðãèé
ñâÿçàíà ñ ïðîáëåìàìè êîñìè÷åñêîé ðàäèîáèîëîãèè.
Óâåëè÷åíèå äàëüíîñòè è äëèòåëüíîñòè êîñìè÷åñêèõ
ïîëåòîâ âûäâèíóëî íà ïåðâûé ïëàí ïðîáëåìó îöåíêè
îïàñíîñòè áèîëîãè÷åñêîãî äåéñòâèÿ âûñîêîýíåðãåòè÷-
íûõ òÿæåëûõ èîíîâ è ðàçðàáîòêó ìåð ðàäèàöèîííîé
áåçîïàñíîñòè ýêèïàæåé êîðàáëåé. Â õîäå ðåàëèçàöèè
ìåæïëàíåòíûõ ïèëîòèðóåìûõ ïîëåòîâ, íàïðèìåð ê
Ìàðñó, ýêèïàæè áóäóò ïîäâåðãàòüñÿ âîçäåéñòâèþ òÿæå-
ëûõ ÿäåð âûñîêèõ ýíåðãèé, èñõîäÿùèõ èç ãëóáèí Ãàëàê-
òèêè. Êàê èçâåñòíî, â ñïåêòðå ãàëàêòè÷åñêîãî êîñìè÷å-
ñêîãî èçëó÷åíèÿ (ÃÊÈ) ïðåîáëàäàþò ÿäðà ãðóïï óãëåðî-
äà è æåëåçà. Ýíåðãåòè÷åñêèé ñïåêòð ÿäåð ÃÊÈ âåñüìà
øèðîê, è òàêèå ÷àñòèöû ñ âûñîêîé ýôôåêòèâíîñòüþ
ìîãóò èíäóöèðîâàòü íåáëàãîïðèÿòíûå ïîñëåäñòâèÿ äëÿ
ýêèïàæåé êîñìè÷åñêèõ êîðàáëåé. Ìîäåëèðîâàíèå áèî-
ëîãè÷åñêîãî äåéñòâèÿ òÿæåëûõ ÿäåð ÃÊÈ â íàçåìíûõ
óñëîâèÿõ âîçìîæíî íà óñêîðèòåëÿõ òÿæåëûõ èîíîâ âû-
ñîêèõ ýíåðãèé. Ñ ó÷åòîì ýòîãî ðàäèîáèîëîãè ËÐÁ ñî-
âìåñòíî ñî ñïåöèàëèñòàìè Èíñòèòóòà ìåäèêî-áèîëîãè-
÷åñêèõ ïðîáëåì ÐÀÍ íà ïðîòÿæåíèè ðÿäà ëåò óñïåøíî
ïðîâîäèëè èññëåäîâàíèÿ íà ñèíõðîôàçîòðîíå, à ïîçä-
íåå íà÷àëè ðàáîòû íà íóêëîòðîíå ËÔÂÝ. Ðàäèîáèîëî-

ãè÷åñêèå èññëåäîâàíèÿ íà ýòèõ óñòàíîâêàõ àêòèâíî
ïîääåðæèâàëèñü àêàäåìèêîì À. Ì. Áàëäèíûì.

Ðåøåíèå ïðîáëåìû «ðàäèàöèîííîãî áàðüåðà»
ïðåäñòàâëÿåòñÿ èñêëþ÷èòåëüíî âàæíûì äëÿ óñïåøíîé
ðåàëèçàöèè ìàðñèàíñêîé ïðîãðàììû. Îáåñïå÷èòü çà-
ùèòó ýêèïàæåé îò äåéñòâèÿ âûñîêîýíåðãåòè÷íûõ ÿäåð
ÃÊÈ òåõíè÷åñêèìè ñðåäñòâàìè íà ñîâðåìåííîì ýòàïå,
ïî-âèäèìîìó, íåâîçìîæíî. Èçîòðîïíûé ïîòîê ÿäåð
ãðóïï óãëåðîäà è æåëåçà â õîäå ïîëåòà âíå ìàãíèòîñôå-
ðû Çåìëè áóäåò ñîñòàâëÿòü ~ 107ñì–2 â ãîä. Ýòà âåëè÷è-
íà ðàäèàöèîííîãî âîçäåéñòâèÿ äîâîëüíî çíà÷èòåëüíà,
ïîñêîëüêó õàðàêòåð ýíåðãîâûäåëåíèÿ â òðåêàõ òÿæåëûõ
çàðÿæåííûõ ÷àñòèö êîðåííûì îáðàçîì îòëè÷àåòñÿ îò
ïåðåäà÷è ýíåðãèè âåùåñòâó òêàíåé ýëåêòðîìàãíèòíûìè
âèäàìè èçëó÷åíèé. Â òðåêå îäíîãî òÿæåëîãî èîíà ñî-
ñðåäîòî÷åíà ýíåðãèÿ, êîòîðàÿ ýëåêòðîìàãíèòíûìè âè-
äàìè èçëó÷åíèé ìîæåò áûòü ïåðåäàíà åäèíèöå ìàññû
âåùåñòâà ëèøü ìíîæåñòâåííûìè êâàíòàìè ýíåðãèè,
ñòàòèñòè÷åñêè ðàâíîìåðíî ðàñïðåäåëåííûìè ïî âñåìó
îáëó÷àåìîìó îáúåìó. Âàæíî çàìåòèòü, ÷òî â îáëàñòè
ñåðäöåâèíû òðåêà òÿæåëîé ÷àñòèöû âûäåëÿåòñÿ ýíåð-
ãèÿ, äîñòèãàþùàÿ ìèëëèîíîâ Ãð/ñì. Ñ ó÷åòîì ñïåöè-
ôèêè âçàèìîäåéñòâèÿ òÿæåëûõ çàðÿæåííûõ ÷àñòèö ñ
âåùåñòâîì òêàíåé ìîæíî îæèäàòü âîçíèêíîâåíèÿ ðàç-
ëè÷íîãî ðîäà íåáëàãîïðèÿòíûõ ïîñëåäñòâèé äëÿ îðãà-
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the problems of space radiobiology. An increase in the dis-
tance and duration of the space flights put in the forefront
the problem of evaluating the biological danger of high-en-
ergy heavy ions and the development of the means of radia-
tion protection for spacecraft crews. For example, during
the manned flights to Mars, the crews will be exposed to
high-energy heavy nuclei coming from the depths of the
Galaxy. As is known, nuclei of the carbon and iron groups
prevail in the galactic cosmic radiation (GCR) spectrum.
The energy spectrum of the GCR nuclei is rather wide; so
these particles can induce adverse consequences for space-
craft crew members with high efficiency. The biological ef-
fect of GCR heavy nuclei can be modeled in the terrestrial
conditions at high-energy heavy-ion accelerators. For this
reason, the LRB radiobiologists, jointly with specialists of
the Institute of Medical and Biological Problems (the
Russian Academy of Sciences), had been successfully do-
ing research at the Synchrophasotron for years and later
continued this research at the Nuclotron of the Laboratory
of High Energy Physics. Radiobiological research with

these facilities was actively supported by Academician
A. Baldin.

To implement successfully the Martian programme,
solving the «radiation barrier» problem is extremely im-
portant. It seems to be impossible to provide crew protec-
tion against high-energy GCR nuclei with state-of-the-art
techniques. The isotropic flux of the carbon and iron group
nuclei beyond the Earth’s magnetosphere will be
~ 107 cm–2 per year. Such a level of radiation is rather high
because the character of energy deposition in the heavy
charged particle tracks is essentially different from that of
energy transfer to the matter of tissues by the electromag-
netic types of radiation. In a track of one heavy ion, energy
is concentrated which in the case of electromagnetic radia-
tion can be transferred to a unit mass of the matter only by
multiple energy quanta that are distributed statistically uni-
formly over the whole irradiated volume. It should be noted
that in the core of a heavy particle track, energy deposition
reaches millions of Gy/cm. Taking into account the speci-
fics of the interaction between heavy charged particles and
the matter of tissues, one should expect different adverse



íèçìîâ êîñìîíàâòîâ â õîäå äëèòåëüíîãî ìåæïëàíåòíî-
ãî ïîëåòà ïîä äåéñòâèåì òÿæåëûõ ÿäåð ÃÊÈ. Òàêèìè
ïîñëåäñòâèÿìè ìîãóò áûòü âîçíèêíîâåíèå ðàçëè÷íîãî
ðîäà ìóòàöèé ãåíîâ, âîçíèêíîâåíèå ðàêîâûõ çàáîëåâà-
íèé, íàðóøåíèÿ ñòðóêòóð ãëàçà (ðàçâèòèå êàòàðàêòû è
ïîâðåæäåíèÿ ñåò÷àòêè), ïîâðåæäåíèÿ öåíòðàëüíîé
íåðâíîé ñèñòåìû.

Èññëåäîâàíèÿ çàêîíîìåðíîñòåé âîçíèêíîâåíèÿ
ìóòàöèé ãåíåòè÷åñêèõ ñòðóêòóð ïðè äåéñòâèè óñêîðåí-
íûõ òÿæåëûõ èîíîâ íà óñêîðèòåëÿõ ÎÈßÈ, êàê óæå óêà-
çûâàëîñü, ñâèäåòåëüñòâóþò î âûñîêîé áèîëîãè÷åñêîé
ýôôåêòèâíîñòè òÿæåëûõ çàðÿæåííûõ ÷àñòèö ïî ñðàâíå-
íèþ ñ ôîòîíàìè (ãàììà- è ðåíòãåíîâñêèì èçëó÷åíèåì).
Îá àíîìàëüíî âûñîêèõ êîýôôèöèåíòàõ ÎÁÝ òÿæåëûõ
èîíîâ (àðãîíà, æåëåçà) ãîâîðÿò äàííûå, êàñàþùèåñÿ
èíäóêöèè ðàêîâûõ çàáîëåâàíèé ó ëàáîðàòîðíûõ æèâîò-
íûõ. Îíè äîñòèãàþò çíà÷åíèé 100 è âûøå. Ðåçóëüòàòû
ýêñïåðèìåíòîâ ïîêàçûâàþò, ÷òî òÿæåëûå èîíû ÃÊÈ
âûñîêèõ ýíåðãèé ïðåäñòàâëÿþò ñîáîé êðàéíå êàíöåðî-
ãåííûé òèï ðàäèàöèîííîãî âîçäåéñòâèÿ, è ýòî íåîáõî-
äèìî ó÷èòûâàòü ïðè îöåíêå ðàäèàöèîííîé îïàñíîñòè
òÿæåëûõ ÿäåð ÃÊÈ â óñëîâèÿõ äëèòåëüíîãî ìåæïëàíåò-
íîãî ïîëåòà.

Óñêîðåííûå òÿæåëûå èîíû îáëàäàþò è âûñîêèì êà-
òàðàêòîãåííûì âëèÿíèåì. Êîëëåãàìè èç Êîëóìáèéñêî-

ãî óíèâåðñèòåòà, êîòîðûå íåîäíîêðàòíî áûâàëè â íà-
øåì Èíñòèòóòå è îáñóæäàëè ñ ðàäèîáèîëîãàìè ËÐÁ
ïðîáëåìû áèîëîãè÷åñêîãî äåéñòâèÿ òÿæåëûõ èîíîâ âû-
ñîêèõ ýíåðãèé, ïîëó÷åíû âàæíûå äàííûå â ýòîì íàïðà-
âëåíèè. Îíè ñâèäåòåëüñòâóþò î òîì, ÷òî îáëó÷åíèå æè-
âîòíûõ óñêîðåííûìè èîíàìè àðãîíà â î÷åíü ìàëûõ äî-
çàõ (îêîëî 0,01 Ãð) ñïóñòÿ íåñêîëüêî íåäåëü ïîñëå
âîçäåéñòâèÿ ïðèâîäèò ê ðàçâèòèþ êàòàðàêòû. Ïðè ýòîì
ôîðìèðîâàíèå êàòàðàêòû ïðîèñõîäèò íå òàê, êàê ýòî íà-
áëþäàåòñÿ â ñëó÷àå äåéñòâèÿ ðåíòãåíîâñêîãî è ãàììà-
èçëó÷åíèÿ — ïîñëå íàêîïëåíèÿ íåêîòîðîé äîçû èçëó-
÷åíèÿ, à áåñïîðîãîâî. Ýòî óêàçûâàåò íà òî, ÷òî êàòàðàê-
òà ìîæåò âîçíèêíóòü ñïóñòÿ íåêîòîðîå âðåìÿ ïîñëå
ïðîõîæäåíèÿ ÷åðåç õðóñòàëèê äàæå åäèíè÷íûõ òÿæå-
ëûõ çàðÿæåííûõ ÷àñòèö. Ïîëó÷åííûå ðåçóëüòàòû ÿâëÿ-
þòñÿ ÷ðåçâû÷àéíî âàæíûìè è òðåáóþò äàëüíåéøåãî
òùàòåëüíîãî èçó÷åíèÿ. Â ËÐÁ ïîä ðóêîâîäñòâîì àêàäå-
ìèêà Ì. À. Îñòðîâñêîãî âåäóòñÿ äàëüíåéøèå ýêñïåðè-
ìåíòû êàê íà æèâîòíûõ, òàê è in vitro ñ öåëüþ âûÿñíå-
íèÿ ìåõàíèçìîâ ðàäèàöèîííî-èíäóöèðîâàííîãî êàòà-
ðàêòîãåíåçà.

Ê ÷èñëó íàèìåíåå èçó÷åííûõ îòíîñÿòñÿ âîïðîñû
ïîâðåæäàþùåãî äåéñòâèÿ óñêîðåííûõ òÿæåëûõ èîíîâ
íà öåíòðàëüíóþ íåðâíóþ ñèñòåìó è ñåò÷àòêó êàê ÷àñòü
íåðâíîé ñèñòåìû. Ïî îöåíêàì ñïåöèàëèñòîâ NASA, â
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consequences for the cosmonauts’ organisms produced by
irradiation with GCR heavy nuclei during the interplane-
tary flights. These consequences can include different ty-
pes of gene mutations, cancer, eye structure damage (retina
lesions and cataract), and central nervous system damage.

Research on the regularities in the emergence of genet-
ic structure mutations under accelerated heavy ions, per-
formed at JINR accelerators, shows that heavy charged par-
ticles have high biological effectiveness as compared with
photons (gamma and X rays). The anomalously high values
of the RBE coefficients of heavy ions (Ar, Fe) are con-
firmed by the data on cancer induction in experimental ani-
mals: they reach 100 and more. The results of experiments
show that high-energy heavy GCR ions present an extreme-
ly carcinogenic type of radiation, which has to be consid-
ered in evaluating the radiation danger of GCR heavy nu-
clei during an interplanetary flight.

Accelerated heavy ions have also high cataractogenic
effect. Colleagues of LRB from Columbia University, who
visited JINR more than once and discussed with the LRB
radiobiologists the problems of the biological effect of

high-energy heavy ions, obtained important data in this
field. They found that very low doses (about 0.01 Gy) of
animal irradiation with accelerated argon ions lead to cata-
ract development after several weeks. Unlike gamma- and
X-ray radiation, which causes cataract formation after a
certain dose has been accumulated, irradiation with accel-
erated heavy ions leads to nonthreshold cataract formation.
This suggests that cataract can even develop some time af-
ter single particles have passed through the lens. These re-
sults are extremely important and need further detailed
study. Under the direction of Academician M. Ostrovsky,
further experiments are carried out at LRB, both on animals
and in vitro to clear up the mechanisms of radiation-in-
duced cataractogenesis.

The least studied issues include the damaging effect of
accelerated heavy ions on the central nervous system and
the retina as a part of the nervous system. According to esti-
mations by NASA specialists, 2–13% of nervous cells will
be crossed by at least one iron ion; 8–46%, by at least one
particle with Z�15; and each nucleus cell will be crossed
by a proton in three days and by an alpha particle in



õîäå ìàðñèàíñêîé ìèññèè îò 2 äî 13 % íåðâíûõ êëåòîê
áóäóò ïåðåñåêàòüñÿ ïî êðàéíåé ìåðå îäíèì èîíîì æå-
ëåçà, îò 8 äî 46 % íåðâíûõ êëåòîê — ïî êðàéíåé ìåðå
îäíîé ÷àñòèöåé ñ Z�15, êàæäîå ÿäðî êëåòêè â òå÷åíèå
òðåõ ñóòîê áóäåò ïåðåñåêàòüñÿ ïðîòîíîì è â òå÷åíèå
30 ñóòîê — àëüôà-÷àñòèöåé. Ñ ó÷åòîì òîãî, ÷òî êëåòêè
öåíòðàëüíîé íåðâíîé ñèñòåìû è ñåò÷àòêè â îòëè÷èå îò
àêòèâíî ïðîëèôåðèðóþùèõ òêàíåé íå âîññòàíàâëèâà-
þòñÿ, ïîâðåæäåíèÿ ñòðóêòóð íåðâíîé ñèñòåìû ìîãóò
íåáëàãîïðèÿòíî îòðàçèòüñÿ íà åå èíòåãðàòèâíûõ ôóíê-
öèÿõ. Äåéñòâèòåëüíî, êàê ïîêàçûâàþò îïûòû ñ îáëó÷å-
íèåì îáëàñòè ãîëîâíîãî ìîçãà ëàáîðàòîðíûõ æèâîòíûõ
óñêîðåííûìè èîíàìè æåëåçà â ñðàâíèòåëüíî ìàëûõ äî-
çàõ, ó æèâîòíûõ ñïóñòÿ ìåñÿö ïîñëå ëó÷åâîãî âîçäåé-
ñòâèÿ íàáëþäàþòñÿ íåâîññòàíàâëèâàåìûå íàðóøåíèÿ
ðàçëè÷íûõ ïîâåäåí÷åñêèõ ðåàêöèé, óãíåòåíèå ïîçíàâà-
òåëüíûõ ôóíêöèé. Ýòî ìîæåò ñâèäåòåëüñòâîâàòü î
áîëüøîé îïàñíîñòè òÿæåëûõ ÿäåð ÃÊÈ äëÿ ïðàâèëüíî-
ãî âûïîëíåíèÿ îïåðàòîðñêèõ ôóíêöèé êîñìîíàâòîâ â
õîäå îñóùåñòâëåíèÿ ìàðñèàíñêîé ìèññèè è ïîñòàâèòü
ïîä óãðîçó ñàìî âûïîëíåíèå ìèññèè. Òàêîãî ðîäà èñ-
ñëåäîâàíèÿ ñ óñêîðåííûìè òÿæåëûìè èîíàìè íà íóêëî-
òðîíå çàïëàíèðîâàíû ñïåöèàëèñòàìè ËÐÁ è Èíñòèòóòà
ìåäèêî-áèîëîãè÷åñêèõ ïðîáëåì.

Òàêèì îáðàçîì, óñêîðèòåëè òÿæåëûõ çàðÿæåííûõ
÷àñòèö ÎÈßÈ ïðåäñòàâëÿþò ñîáîé óíèêàëüíûé èí-
ñòðóìåíò äëÿ ðåøåíèÿ ìíîãèõ ôóíäàìåíòàëüíûõ è
ïðèêëàäíûõ çàäà÷ îáùåé ðàäèîáèîëîãèè, ðàäèàöèîí-
íîé ôèçèîëîãèè è, êîíå÷íî, êîñìè÷åñêîé ðàäèîáèîëî-
ãèè. Â ñåìèëåòíåé ïðîãðàììå ðàäèîáèîëîãè÷åñêèõ èñ-
ñëåäîâàíèé Ëàáîðàòîðèè ðàäèàöèîííîé áèîëîãèè
ÎÈßÈ äî 2016 ã. îòðàæåíû íàïðàâëåíèÿ ðàáîò, êàñàþ-
ùèåñÿ çàòðîíóòûõ ïðîáëåì. Â çíà÷èòåëüíîé ñòåïåíè
îíè ñâÿçàíû ñ ðåøåíèåì çàäà÷ êîñìè÷åñêîé ðàäèîáèî-
ëîãèè. Ìîäåëèðîâàíèå áèîëîãè÷åñêîãî äåéñòâèÿ êîñ-
ìè÷åñêèõ âèäîâ ðàäèàöèè è, îñîáåííî, òÿæåëûõ ÿäåð
ÃÊÈ íà óñêîðèòåëÿõ òÿæåëûõ èîíîâ âûñîêèõ ýíåðãèé,
êàê ìîæíî íàäåÿòüñÿ, ïîçâîëèò ðåøèòü ïðîáëåìó «ðà-
äèàöèîííîãî áàðüåðà» ïðè äëèòåëüíûõ êîñìè÷åñêèõ
ïîëåòàõ âíå ìàãíèòîñôåðû Çåìëè. Â ñâÿçè ñ ýòèì ðåà-
ëèçàöèÿ ïðîåêòà NICA â ÎÈßÈ ïðåäñòàâëÿåòñÿ èñêëþ-
÷èòåëüíî àêòóàëüíîé. Äóáíà, íàø Èíñòèòóò ÷åðåç ïîë-
âåêà âíîâü âûõîäÿò ïî ñâîèì çàäà÷àì íà êîñìè÷åñêèå
îðáèòû. Áóäåì íàäåÿòüñÿ, ÷òî, êàê è ïÿòüäåñÿò ëåò íà-
çàä, ñëîâà «ÎÈßÈ» è «êîñìîñ» áóäóò ñòîÿòü ðÿäîì.
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30 days. As the central nervous system and retina cells,
contrary to the actively proliferating tissues, do not regen-
erate, lesions of the nervous system structure can adversely
influence its integrative functions. Indeed, experiments on
irradiating a part of the brain of experimental animals with
iron ions in relatively low doses show that after a month of
irradiation the animals developed irreversible disorders in
different behavioral reactions and had their cognitive func-
tions suppressed. This can point to a high danger of heavy
GCR nuclei as regards the correct performance of the oper-
ators’ functions by the cosmonauts during the Martian mis-
sion and can threaten the mission itself. Research of this
kind with accelerated heavy ions is planned to be carried
out at the Nuclotron by specialists of LRB and the Institute
of Medical and Biological Problems.

Thus, JINR’s heavy charged particle accelerators pre-
sent a unique tool for solving a number of fundamental and
applied problems of general radiobiology, radiation physi-
ology, and, of course, space radiobiology. The LRB Sev-
en-Year Programme of Radiobiological Research (up to
2016) includes the fields related to the mentioned prob-
lems. Certainly, they are connected to a large extent with

the solution of the problems of space radiobiology. It is
hoped that modeling the biological effect of cosmic radia-
tion — especially, heavy GCR nuclei — at high-energy
heavy-ion accelerators will help to solve the «radiation bar-
rier» problem of long space flights beyond the Earth’s mag-
netosphere. In this connection, the realization of the NICA
project at JINR — concerning the tasks stated above —
seems to be extremely important. After half a century, JINR
and Dubna are taking up cosmic problems again. Let us
hope that, like 50 years ago, JINR and space will be men-
tioned together.
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Ìåõàíèçìû ìóòàöèîííîãî ïðîöåññà
ó ìèêðîîðãàíèçìîâ ïðè äåéñòâèè èçëó÷åíèé
ñ ðàçíûìè ôèçè÷åñêèìè õàðàêòåðèñòèêàìè

Êàê èçâåñòíî, ôóíäàìåíòàëüíûìè ñâîéñòâàìè æèâûõ
ñèñòåì ÿâëÿþòñÿ íàñëåäñòâåííîñòü è èçìåí÷èâîñòü. Îäèí
èç ãëàâíûõ ìåõàíèçìîâ, ëåæàùèõ â îñíîâå èçìåí÷èâî-
ñòè, — ìóòàöèîííûé ïðîöåññ, è èçó÷åíèå ìåõàíèçìîâ
îáðàçîâàíèÿ ìóòàöèé ó ðàçíûõ îðãàíèçìîâ — îäíà èç
ãëàâíûõ çàäà÷ ñîâðåìåííîé áèîëîãèè. Ýôôåêòèâíûì èí-
ñòðóìåíòîì â ðàñøèôðîâêå ìóòàãåíåçà ÿâëÿþòñÿ èîíèçè-
ðóþùèå èçëó÷åíèÿ ñ ðàçíûìè ôèçè÷åñêèìè õàðàêòåðè-
ñòèêàìè. Íà íåîáõîäèìîñòü è ïëîäîòâîðíîñòü ïðèìåíå-
íèÿ òÿæåëûõ çàðÿæåííûõ ÷àñòèö â èçó÷åíèè ìåõàíèçìîâ
ãåíåòè÷åñêîãî äåéñòâèÿ ðàäèàöèè äàâíî óêàçûâàëè êëàñ-
ñèêè êîëè÷åñòâåííîé ðàäèîáèîëîãèè — Í. Â. Òèìîôå-
åâ-Ðåñîâñêèé, Ê. Ã. Öèììåð, Ä. Å. Ëè. Â õîäå ðàáîò, âû-
ïîëíåííûõ â ËÐÁ â òå÷åíèå ïîñëåäíèõ äâàäöàòè ëåò,
èçó÷åíû ìåõàíèçìû èíäóöèðîâàííîãî ìóòàöèîííîãî ïðî-
öåññà ó áàêòåðèàëüíûõ êëåòîê, à òàêæå âûÿâëåíû íîâûå

ïóòè ðåïàðàöèè, âëèÿþùèå íà ÷óâñòâèòåëüíîñòü êëåòîê
äðîææåé ê äåéñòâèþ èîíèçèðóþùèõ èçëó÷åíèé ñ ðàçíû-
ìè ôèçè÷åñêèìè õàðàêòåðèñòèêàìè.

Ïðè ðåøåíèè ïðîáëåìû ãåíåòè÷åñêèõ ýôôåêòîâ çàðÿ-
æåííûõ ÷àñòèö íåîáõîäèìî èìåòü èíôîðìàöèþ íå òîëüêî
î ñóììàðíîì âûõîäå ðàçëè÷íîãî òèïà ìóòàöèé â îáëó÷åí-
íûõ êëåòêàõ. Èñêëþ÷èòåëüíûé èíòåðåñ ïðåäñòàâëÿþò
òàêæå äàííûå î ÷àñòîòå îáðàçîâàíèÿ ãåííûõ, ñâÿçàííûõ ñ
íàðóøåíèåì òðèïëåòíîãî êîäà ÄÍÊ, è ñòðóêòóðíûõ ìóòà-
öèé, îáóñëîâëåííûõ ïîâðåæäåíèåì ñòðóêòóðû õðîìîñîì.
Äî ïîñëåäíåãî âðåìåíè ñðàâíèòåëüíîå èçó÷åíèå çàêîíî-
ìåðíîñòåé îáðàçîâàíèÿ ãåííûõ è ñòðóêòóðíûõ ìóòàöèé ó
êëåòîê ïðè äåéñòâèè èçëó÷åíèé ñ ðàçíûìè ôèçè÷åñêèìè
õàðàêòåðèñòèêàìè íå áûëî ïðîâåäåíî. Âìåñòå ñ òåì òàêèå
èññëåäîâàíèÿ ïðåäñòàâëÿþò íå òîëüêî ôóíäàìåíòàëüíûé,
íî è áîëüøîé ïðàêòè÷åñêèé èíòåðåñ. Èçó÷åíèå äîçîâûõ
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O. Belov, A. Boreyko, N. Koltovaya, E. Krasavin, A. Parkhomenko

Mutation Process Mechanisms in Microorganisms under
Radiation with Different Physical Characteristics

As is known, heredity and variability are fundamental
properties of the living systems. The mutation process is a ma-
jor mechanism underlying variability; studying mutation for-
mation mechanisms in different organisms is one of the main
tasks of modern biology. Ionizing radiation with different
physical characteristics presents an effective tool for decoding
mutagenesis. Long ago, classics of quantitative radiobiology
N. V. Timofeev-Ressovsky, K. G. Zimmer, and D. E. Lee
pointed to the necessity and fruitfulness of applying heavy
charged particles to studying the mechanisms of the genetic ef-
fect of radiation. In the cycle of research that has been per-
formed at the Laboratory of Radiation Biology (LRB) over the
past 20 years, mechanisms of the induced mutation process in
bacterial cells were studied; also, new repair ways were re-
vealed which influence the yeast cell sensitivity to ionizing ra-
diation with different physical characteristics.

In studying the genetic effects of charged particles, it is
necessary not only to have information on the total yield of the
mutations of different types in irradiated cells. Also, extreme-

ly interesting are data on the frequency of both the gene muta-
tions related to disorder in the DNA triplet code and structure
mutations caused by chromosome structure damage. Until re-
cently, no comparative research was done on the regularities in
the formation of gene and structure mutations in cells under ra-
diation with different physical characteristics, while such re-
search is of both fundamental and practical interest. In mam-
malian and human cells, studying dose dependences of the
gene and structure mutation yield under ionizing radiation of
wide linear energy transfer (LET) range is a rather difficult
task which requires complicated molecular and biological
methods and performing a huge amount of work. The authors
of this cycle of research were first to perform a detailed com-
parative study of the regularities in the formation of gene and
structure mutations in bacterial cells under radiation of differ-
ent quality [1].

In experiments on different bacterial types and strains, it
was shown that the biological effectiveness of ionizing radia-
tion with different physical characteristics acting on cells with
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çàâèñèìîñòåé âûõîäà ãåííûõ è ñòðóêòóðíûõ ìóòàöèé ó
êëåòîê ìëåêîïèòàþùèõ è ÷åëîâåêà ïðè äåéñòâèè èîíèçè-
ðóþùèõ èçëó÷åíèé øèðîêîãî äèàïàçîíà ëèíåéíûõ ïåðå-
äà÷ ýíåðãèè ÿâëÿåòñÿ âåñüìà íåïðîñòîé çàäà÷åé, òðåáóþ-
ùåé ïðèâëå÷åíèÿ ñëîæíûõ ìîëåêóëÿðíî-áèîëîãè÷åñêèõ
ìåòîäîâ, âûïîëíåíèÿ îãðîìíîãî îáúåìà ðàáîò. Àâòîðàìè
äàííîãî öèêëà ðàáîò âïåðâûå ïðîâåäåíî äåòàëüíîå ñðàâ-
íèòåëüíîå èññëåäîâàíèå çàêîíîìåðíîñòåé îáðàçîâàíèÿ
ãåííûõ è ñòðóêòóðíûõ ìóòàöèé ïðè äåéñòâèè èçëó÷åíèé
ðàçíîãî êà÷åñòâà íà êëåòêàõ áàêòåðèé [1].

Â ýêñïåðèìåíòàõ íà ðàçëè÷íûõ âèäàõ è øòàììàõ áàê-
òåðèé áûëî ïîêàçàíî, ÷òî áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü
èîíèçèðóþùèõ èçëó÷åíèé ñ ðàçíûìè ôèçè÷åñêèìè õàðàê-
òåðèñòèêàìè íà êëåòêè ñ ðàçëè÷íûì ãåíîòèïîì, îöåíèâàå-
ìàÿ ïî ðàçëè÷íûì êðèòåðèÿì (ãèáåëè êëåòîê, èíäóêöèè
ãåííûõ è äåëåöèîííûõ ìóòàöèé, òî÷íîé ýêñöèçèè òðàíñ-
ïîçîíîâ), äåòåðìèíèðîâàíà îñîáåííîñòÿìè ïåðåäà÷è
ýíåðãèè èçëó÷åíèé, âëèÿþùèìè íà õàðàêòåð èíäóöèðóå-
ìûõ ïîâðåæäåíèé ÄÍÊ, è ýôôåêòèâíîñòüþ ðàáîòû èíäó-
öèáåëüíûõ è êîíñòèòóòèâíûõ ñèñòåì ðåïàðàöèè êëåòîê.
Âîçðàñòàíèå áèîëîãè÷åñêîé ýôôåêòèâíîñòè òÿæåëûõ
çàðÿæåííûõ ÷àñòèö îáóñëîâëåíî óâåëè÷åíèåì âûõîäà
ïîâðåæäåíèé ÄÍÊ, ó÷àñòâóþùèõ â ôîðìèðîâàíèè ðàäèà-
öèîííî-èíäóöèðîâàííûõ ýôôåêòîâ, è ïîâûøåíèåì ýô-
ôåêòèâíîñòè èíäóöèáåëüíûõ ñèñòåì ðåïàðàöèè. Óñòàíî-
âëåíî, ÷òî çàêîíîìåðíîñòè èíäóêöèè ãåííûõ è äåëåöèîí-
íûõ ìóòàöèé â êëåòêàõ áàêòåðèé ïðè äåéñòâèè èçëó÷åíèé

øèðîêîãî äèàïàçîíà ËÏÝ ðàçëè÷íû. Îíè îáóñëîâëåíû
ðàçíûì õàðàêòåðîì ïîâðåæäåíèé ÄÍÊ, âîâëåêàåìûõ â
ìóòàöèîííûé ïðîöåññ, è ó÷àñòèåì ðàçëè÷íûõ ñèñòåì ðå-
ïàðàöèè â îáðàçîâàíèè ãåííûõ è ñòðóêòóðíûõ ìóòàöèé.

Íà îñíîâå ïîëó÷åííûõ ýêñïåðèìåíòàëüíûõ ìàòåðèà-
ëîâ áûëà ðàçðàáîòàíà ìàòåìàòè÷åñêàÿ ìîäåëü îáðàçîâà-
íèÿ ãåííûõ ìóòàöèé â êëåòêàõ êèøå÷íîé ïàëî÷êè ïðè
äåéñòâèè èçëó÷åíèé [2]. Âïåðâûå â ðàìêàõ îäíîãî ìîäåëü-
íîãî ïîäõîäà áûë ïðîñëåæåí âåñü ïóòü îò âîçíèêíîâåíèÿ
ïåðâè÷íîãî ïîâðåæäåíèÿ ñòðóêòóðû ÄÍÊ äî çàêðåïëåíèÿ
åãî â ìóòàöèþ. Îïèñàíèå ïðîöåññà îòâåòà êëåòêè íà ïî-
âðåæäàþùåå âîçäåéñòâèå áûëî âûïîëíåíî â òåðìèíàõ ìî-
äåëèðîâàíèÿ ñëîæíûõ ãåíåòè÷åñêèõ ñåòåé. Â îñíîâó ïîëî-
æåíî ïðåäñòàâëåíèå î ðåøàþùåé ðîëè ìóòàãåííîé,
ñêëîííîé ê îøèáêàì âåòâè èíäóöèáåëüíîé ðåïàðàöèè â
ôèêñàöèè ïðåìóòàöèîííûõ ïîâðåæäåíèé ÄÍÊ â ãåííûå
ìóòàöèè. Áûëî ïîêàçàíî, ÷òî öåíòðàëüíûì ìåõàíèçìîì â
ýòîì ïðîöåññå ÿâëÿåòñÿ ôîðìèðîâàíèå èíäóöèáåëüíîãî
ìóëüòèôåðìåíòíîãî êîìïëåêñà, âêëþ÷àþùåãî ðÿä ôåð-
ìåíòîâ, ÷òî ïðèâîäèò ê îøèáî÷íîìó ñèíòåçó ÄÍÊ íà ïîâ-
ðåæäåííîé ìàòðèöå. Ñ èñïîëüçîâàíèåì íîâîãî ïîäõîäà
ïðåäñòàâëÿåòñÿ âîçìîæíûì ïðîãíîçèðîâàíèå ïîâåäåíèÿ
ñèñòåìû ðåïàðàöèè êëåòîê ïðè ðàçëè÷íûõ äîçàõ îáëó÷å-
íèÿ íà çàäàííîì âðåìåííîì îòðåçêå.

Â ýêñïåðèìåíòàõ íà äðîææåâûõ êëåòêàõ èçó÷åíû çà-
êîíîìåðíîñòè èíäóêöèè èîíèçèðóþùåé ðàäèàöèåé ìóòà-
öèé ðàçëè÷íîé ïðèðîäû — çàìåíû ïàð îñíîâàíèé, âûïà-
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different genotypes evaluated by different criteria is deter-
mined by the specifics of radiation energy transfer, which in-
fluence the character of the induced DNA damage, and by the
efficiency of the inducible and constitutive systems of cell re-
pair. An increase in the biological efficiency of heavy charged
particles is caused by an enhancement of the yield of the DNA
lesions participating in the formation of the radiation-induced
effects and by an increase in the efficiency of the inducible
systems of repair. It was found that the regularities in the in-
duction of gene and deletion mutations in bacterial cells under
radiation of a wide LET range are different. They are caused
by the different characters of the DNA lesions involved in the
mutation process and by different repair systems participating
in the formation of the gene and structure mutations.

On the basis of the obtained experimental materials, a
mathematical model of the formation of gene mutations under
radiation in E. coli cells was proposed [2]. It was the first time
that within a one-model approach the whole way was tracked
from a primary DNA structure lesion to its fixation as a muta-
tion. Cell response to damaging exposure was described in
terms of complicated genetic network modeling. As the basis,
the idea was used that the mutagenic — inclined to errors —
branch of the inducible repair plays the determining role in
fixing DNA premutation lesions as gene mutations. It was

shown that the central mechanism of this process consists in
the formation of an inducible multiferment complex, which
leads to an error in DNA synthesis on a damaged matrix. Us-
ing the new approach, it seems to be possible to predict the be-
havior of the cell repair system for different radiation doses
during a specified period.

In experiments on yeast cells, regularities were studied in
ionizing radiation–induced mutations of different nature, in-
cluding base pair changes, nucleotide losses, deletions, and
major rearrangements. The obtained results show that all
types of base pair changes are formed under gamma radiation.
As is known, the formation of mutations is determined not
only by the emergence of DNA primary lesions, but also by
the specific biological processes that are performed by cells to
support the genetic apparatus integrity. These processes in-
clude genetic structure copying precision verification and
DNA damage repair. Verification is performed by the genome
scanning, cell division arrest in certain points of the cell cycle
if previous stages of the cell cycle have not been completed or
the genome integrity has been violated, and activation of re-
pair processes. The division arrest allows the cell to regain
DNA integrity. A violation of this verification leads to an in-
crease in the frequency of mutations and cell death. In hu-
mans, a violation of this regulatory mechanism leads to seri-
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äåíèå íóêëåîòèäîâ, äåëåöèè è êðóïíûå ïåðåñòðîéêè. Ïî-
ëó÷åííûå äàííûå ñâèäåòåëüñòâóþò î òîì, ÷òî ïðè
äåéñòâèè 	-èçëó÷åíèÿ îáðàçóþòñÿ âñå òèïû çàìåí ïàð
îñíîâàíèé.

Ôîðìèðîâàíèå ìóòàöèé, êàê èçâåñòíî, îïðåäåëÿåòñÿ
íå òîëüêî âîçíèêíîâåíèåì ïåðâè÷íûõ ïîâðåæäåíèé ÄÍÊ,
íî è ñïåöèàëèçèðîâàííûìè áèîëîãè÷åñêèìè ïðîöåññàìè,
âûðàáîòàííûìè êëåòêàìè äëÿ ïîääåðæàíèÿ öåëîñòíîñòè
ãåíåòè÷åñêîãî àïïàðàòà. Ê òàêèì ïðîöåññàì îòíîñÿòñÿ
êîíòðîëü òî÷íîñòè êîïèðîâàíèÿ ãåíåòè÷åñêèõ ñòðóêòóð è
ðåïàðàöèÿ ïîâðåæäåíèé ÄÍÊ. Êîíòðîëü îñóùåñòâëÿåòñÿ
ñêàíèðîâàíèåì ãåíîìà, îñòàíîâêîé äåëåíèÿ êëåòêè â
îïðåäåëåííûõ òî÷êàõ êëåòî÷íîãî öèêëà â ñëó÷àå íåçàâåð-
øåíèÿ ïðåäûäóùèõ ñòàäèé êëåòî÷íîãî öèêëà èëè íàðóøå-
íèÿ öåëîñòíîñòè ãåíîìà è àêòèâàöèåé ðåïàðàöèîííûõ
ïðîöåññîâ. Îñòàíîâêà äåëåíèÿ îáåñïå÷èâàåò êëåòêå âîç-
ìîæíîñòü âîññòàíîâëåíèÿ öåëîñòíîñòè ÄÍÊ. Íàðóøåíèå
ýòîãî êîíòðîëÿ ïðèâîäèò ê ïîâûøåíèþ ÷àñòîòû îáðàçîâà-
íèÿ ìóòàöèé è ãèáåëè êëåòîê. Ó ÷åëîâåêà ïîâðåæäåíèå
ýòîãî ðåãóëÿòîðíîãî ìåõàíèçìà âûçûâàåò ñåðüåçíûå çàáî-
ëåâàíèÿ è ÷àñòî îáíàðóæèâàåòñÿ â ðàêîâûõ êëåòêàõ. Ìåõà-
íèçì ýòîãî ïðîöåññà íàèáîëåå èçó÷åí ó äðîææåé. Â íàñòî-
ÿùåå âðåìÿ íàéäåíî ïîðÿäêà äâóõ äåñÿòêîâ ãåíîâ, ó÷à-
ñòâóþùèõ â íåì, íî ìíîãèå äåòàëè ðåãóëÿöèè îñòàâàëèñü
íåèçâåñòíûìè. Ñïåöèàëèñòàìè ËÐÁ (â ñîòðóäíè÷åñòâå ñ
êîëëåãàìè èç Èíñòèòóòà ìîëåêóëÿðíîé ãåíåòèêè ÐÀÍ)
áûëà ïîëó÷åíà êîëëåêöèÿ ìóòàöèé, íàðóøàþùèõ ñòà-

áèëüíîñòü ãåíîìà. Ïîëó÷åííûå ìóòàöèè áûëè âûäåëåíû
è èçó÷åíû, ÷òî ïîçâîëèëî ëîêàëèçîâàòü èõ íà ãåíåòè÷å-
ñêîé êàðòå è èäåíòèôèöèðîâàòü ãåíû [3, 4]. Êàê îêàçàëîñü,
ê íèì îòíîñÿòñÿ ãåíû, êîäèðóþùèå áåëêè, ðåãóëèðóþùèå
ïðîõîæäåíèå êëåòî÷íîãî öèêëà è èãðàþùèå âàæíóþ ðîëü
â ìåòàáîëèçìå ÄÍÊ. Ïîâðåæäåíèå ýòèõ ãåíîâ ïðèâîäèò ê
âîçðàñòàíèþ ÷óâñòâèòåëüíîñòè êëåòîê ê èîíèçèðóþùåé
ðàäèàöèè, ïîâûøåíèþ ìóòàãåíåçà, íàðóøåíèþ ðåïàðà-
öèè è êîíòðîëÿ ñèíòåçà ÄÍÊ â íåêîòîðûõ òî÷êàõ êëåòî÷-
íîãî öèêëà. Òàêèì îáðàçîì, áûëè âûÿâëåíû íîâûå àñïåê-
òû ôóíêöèîíèðîâàíèÿ ðàíåå èçâåñòíûõ ãåíîâ, îòíîñÿ-
ùèõñÿ ê âûñîêèì ñòóïåíÿì èåðàðõèè è îñóùåñòâëÿþùèõ
êîíòðîëü è ðåãóëÿöèþ îñíîâíûõ æèçíåííî âàæíûõ ïðî-
öåññîâ â êëåòêå, â òîì ÷èñëå â ðåïàðàöèè è êîíòðîëå ñèí-
òåçà ÄÍÊ. Ïîëó÷åííûå ðåçóëüòàòû, â ñèëó êîíñåðâàòèâíî-
ñòè îðãàíèçàöèè ãåíåòè÷åñêèõ ñòðóêòóð, ïîçâîëÿþò ïðåä-
ïîëàãàòü ó÷àñòèå ñîîòâåòñòâóþùèõ ãîìîëîãè÷íûõ ãåíîâ
÷åëîâåêà â òåõ æå ïðîöåññàõ è âûäåëèòü èõ äëÿ òåñòèðîâà-
íèÿ, ïîñêîëüêó íàðóøåíèå ýòèõ ãåíîâ ìîæåò áûòü ïðè÷è-
íîé ñåðüåçíûõ çàáîëåâàíèé.
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ous diseases and is often found in cancer cells. The mechanism
of this process is most studied in yeasts. About 20 genes par-
ticipating in it have been discovered, but many regulation de-
tails remained unknown. LRB specialists (in collaboration
with the Institute of Molecular Genetic, RAS) gathered a col-
lection of mutations violating genome stability. The obtained
mutations were isolated and studied, which allowed them to be
localized on a genetic map and genes to be identified [3, 4]. It
turned out that there were genes which code the proteins regu-
lating the cell cycle realization and play an important role in
DNA metabolism. Damage in these genes leads to an increase
in the cell sensitivity to ionizing radiation, increased mutagen-
esis, and disorder in DNA repair and synthesis verification in
some points of the cell cycle. Thus, new aspects have been re-
vealed of the functioning of genes unknown before — genes
that are at higher hierarchy levels and performing the control
and regulation of the essential processes in cells, including
DNA repair and synthesis verification. As the organization of
genetic structures is conservative, the obtained results allow a
suggestion to be made that the corresponding homologous hu-
man genes participate in the same processes and can be isolat-
ed for testing since damage in these genes can cause serious
diseases.
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Íèêîëàé Íèêîëàåâè÷ ÁÎÃÎËÞÁÎÂ
(21.08.1909–13.02.1992)

Áîãîëþáîâ Íèêîëàé Íèêîëàåâè÷
(Ðîññèÿ) — ìàòåìàòèê, ìåõàíèê, ôè-
çèê, àêàäåìèê ÀÍ ÑÑÑÐ (1953), ëàó-
ðåàò Ãîñóäàðñòâåííûõ ïðåìèé (1947,
1953, 1984) è Ëåíèíñêîé ïðåìèè
(1958), äâàæäû Ãåðîé Ñîöèàëèñòè÷å-
ñêîãî Òðóäà (1969, 1979).

Ñâîþ íàó÷íóþ äåÿòåëüíîñòü
Í. Í. Áîãîëþáîâ íà÷àë â 1922 ã. â Êè-
åâñêîì óíèâåðñèòåòå íà êàôåäðå ìà-
òåìàòè÷åñêîé ôèçèêè ïîä ðóêîâîä-
ñòâîì àêàäåìèêà Í. Ì. Êðûëîâà, ãäå
óæå â 1924 ã. íàïèñàë ïåðâóþ íàó÷-
íóþ ðàáîòó.

Íà÷àëüíûé ïåðèîä íàó÷íîãî
òâîð÷åñòâà Í. Í. Áîãîëþáîâà áûë
ïîñâÿùåí ðÿäó ìàòåìàòè÷åñêèõ âî-
ïðîñîâ — ïðÿìûì ìåòîäàì âàðèàöè-
îííîãî èñ÷èñëåíèÿ, òåîðèè ïî÷òè ïå-
ðèîäè÷åñêèõ ôóíêöèé, òåîðèè äèíà-
ìè÷åñêèõ ñèñòåì.

Èññëåäîâàíèÿ ìîëîäîãî ó÷åíîãî
ïî ðàçðàáîòêå ïðÿìûõ çàäà÷ ïðèíåñëè Í. Í. Áîãîëþáîâó
ìèðîâóþ èçâåñòíîñòü. Îäíà èç ðàáîò ýòîãî öèêëà â 1930 ã.
áûëà óäîñòîåíà ïðåìèè Àêàäåìèè íàóê Áîëîíüè, è â òîì
æå ãîäó åìó ïðèñóæäàåòñÿ ó÷åíàÿ ñòåïåíü äîêòîðà ìàòå-
ìàòèêè.

Íà÷èíàÿ ñ 1932 ã. Í. Í. Áîãîëþáîâ ñîâìåñòíî ñî ñâî-
èì ó÷èòåëåì Í. Ì. Êðûëîâûì ïðèñòóïèë ê ðàçðàáîòêå
ñîâåðøåííî íîâîé îáëàñòè ìàòåìàòè÷åñêîé ôèçèêè — òå-
îðèè íåëèíåéíûõ êîëåáàíèé, íàçâàííîé àâòîðàìè íåëè-
íåéíîé ìåõàíèêîé. Ñðåäè ñôîðìóëèðîâàííûõ è ðàçâèòûõ
Í. Í. Áîãîëþáîâûì ìåòîäîâ â íåëèíåéíîé ìåõàíèêå îñî-
áåííî âàæíîå çíà÷åíèå èìåþò ìåòîä óñðåäíåíèÿ è ìåòîä
èíòåãðàëüíûõ ìíîãîîáðàçèé, ñòàâøèå â íàñòîÿùåå âðåìÿ
êëàññè÷åñêèìè.

Îñíîâîïîëàãàþùèå èäåè è ôóíäàìåíòàëüíûå ðåçóëü-
òàòû Í. Í. Áîãîëþáîâà â íåëèíåéíîé ìåõàíèêå ñîñòàâëÿ-
þò îñíîâó ìíîãèõ ñîâðåìåííûõ èññëåäîâàíèé ïî îáùåé
ìåõàíèêå, ìåõàíèêå ñïëîøíîé ñðåäû, íåáåñíîé ìåõàíè-
êå, ìåõàíèêå òâåðäîãî òåëà è ãèðîñêîïè÷åñêèì ñèñòåìàì,
òåîðèè óñòîé÷èâîñòè äâèæåíèÿ, òåîðèè óïðàâëåíèÿ, ðå-
ãóëèðîâàíèÿ è ñòàáèëèçàöèè, ìåõàíèêå êîñìè÷åñêîãî ïî-
ëåòà, ìàòåìàòè÷åñêîé ýêîëîãèè è äðóãèì íàïðàâëåíèÿì
åñòåñòâîçíàíèÿ è òåõíèêè.

Ðàçðàáîòàííûå Í. Í. Áîãîëþáîâûì ìàòåìàòè÷åñêèå
ìåòîäû èññëåäîâàíèÿ äèíàìè÷åñêèõ ñèñòåì ïîçâîëèëè
åìó ïðèíöèïèàëüíî ïî-íîâîìó ïîäîéòè ê ïðîáëåìàì ìå-
õàíèêè ñèñòåì, ñîñòîÿùèõ èç áîëüøîãî ÷èñëà ÷àñòèö.
Êðóïíåéøèì âêëàäîì Í. Í. Áîãîëþáîâà â ñòàòèñòè÷å-
ñêóþ ìåõàíèêó íåèäåàëüíûõ êëàññè÷åñêèõ ñèñòåì ÿâëÿ-
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Nikolai N. BOGOLIUBOV
(21.08.1909–13.02.1992)

Nikolai N. Bogoliubov (Rus-
sia) — a mathematician, a specialist in
mechanics, a physicist, Academician
of the USSR Academy of Sciences
(1953), Laureate of State Awards
(1947, 1953, 1984) and the Lenin Prize
(1958), twice Hero of the Socialist
Labour (1969, 1979).

N. Bogoliubov started his scienti-
fic career in 1922 at Kiev University, at
the chair of mathematical physics un-
der the guidance of Academician
N. Krylov. There he wrote his first
scientific paper in 1924.

The early period of scientific work
of N. Bogoliubov concerned a number
of mathematical issues: the direct
methods of variational calculus, the
theory of almost periodic functions,
and the theory of dynamic systems.

Studies of the young scientist to
elaborate direct problems brought

worldwide popularity to N. Bogoliubov. One of the pa-
pers of this cycle was awarded the Prize of the Bologna
Academy of Sciences in 1930; in the same year the de-
gree of Doctor of Mathematics was conferred on the
scientist.

Starting in 1932, N. Bogoliubov, together with his
teacher N. Krylov, began to design an absolutely new
field of mathematical physics — the theory of nonlinear
fluctuations, which was called nonlinear mechanics by
his colleagues. Among the methods formulated and de-
veloped by N. Bogoliubov in nonlinear mechanics, the
mean type method and the method of integral manifolds
are of special importance as they have become classic
today.

The basic ideas and fundamental results achieved by
N. Bogoliubov in nonlinear mechanics make the founda-
tion for many modern studies in general mechanics,
continuous medium mechanics, celestial mechanics, sol-
id matter mechanics and gyroscopic systems, the theory
of motion sustainability, the theory of control, regulation
and stabilization, mechanics of space flights, mathemati-
cal ecology, and other fields of natural science and tech-
nology.

The mathematical methods of research of dynamic
systems elaborated by N. Bogoliubov allowed him to ap-
proach in a principally new way the problems of mechan-
ics of systems that consist of a large number of particles.
His famous monograph «Problems of Dynamic Theory
in Statistical Mechanics» (1946), where he postulated the
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åòñÿ åãî èçâåñòíàÿ ìîíîãðàôèÿ «Ïðîáëåìû äèíàìè÷åñêîé
òåîðèè â ñòàòèñòè÷åñêîé ôèçèêå» (1946), â êîòîðîé èçëî-
æåí ìåòîä öåïî÷åê óðàâíåíèé äëÿ ðàâíîâåñíûõ è íåðàâ-
íîâåñíûõ ìíîãî÷àñòè÷íûõ ôóíêöèé ðàñïðåäåëåíèÿ.

Ôóíäàìåíòàëüíûå ðåçóëüòàòû áûëè ïîëó÷åíû
Í. Í. Áîãîëþáîâûì è â êâàíòîâîé ñòàòèñòèêå. Îáîáùàÿ
ìåòîä êëàññè÷åñêèõ êîððåëÿöèîííûõ ôóíêöèé íà ñëó÷àé
êâàíòîâûõ ñòàòèñòè÷åñêèõ ñèñòåì, îí ïîñòðîèë öåïî÷êó
óðàâíåíèé äëÿ ðàâíîâåñíûõ è íåðàâíîâåñíûõ ñòàòèñòè-
÷åñêèõ îïåðàòîðîâ è ïðåäëîæèë ìåòîä ïîñòðîåíèÿ êèíå-
ìàòè÷åñêèõ óðàâíåíèé â êâàíòîâîì ñëó÷àå (1947).

Â ñâîåì äîêëàäå íà ñîáðàíèè Îòäåëåíèÿ ôèçèêî-ìà-
òåìàòè÷åñêèõ íàóê ÀÍ ÑÑÑÐ â 1946 ã. Í. Í. Áîãîëþáîâ
äàë áëåñòÿùåå ïî ïðîñòîòå è òîíêîñòè ôèçè÷åñêîãî àíà-
ëèçà îáúÿñíåíèå ÿâëåíèÿ ñâåðõòåêó÷åñòè. Â äîêëàäå áûëè
îïðåäåëåíû íîâûå ïîíÿòèÿ, äàëåêî ïðåâîñõîäÿùèå â
ñâîåé îáùíîñòè ïîòðåáíîñòè ðàññìàòðèâàåìîé çàäà÷è è
âîøåäøèå â ÷èñëî êëàññè÷åñêèõ ïîíÿòèé ñòàòèñòè÷åñêîé
ôèçèêè è êâàíòîâîé òåîðèè ïîëÿ.

Â 1950–1953 ãã. Í. Í. Áîãîëþáîâ ïðèíèìàë àêòèâíîå
ó÷àñòèå â ñîçäàíèè ÿäåðíîãî ùèòà Ðîññèè. Îí ðàáîòàë â
èíñòèòóòå â Àðçàìàñå-16, ãäå âîçãëàâëÿë ìàòåìàòè÷åñêèé
ñåêòîð.

Â 1957 ã. Í. Í. Áîãîëþáîâ, ðàçâèâàÿ ôèçè÷åñêóþ
èäåþ Ë. Êóïåðà è Ã. Ôðåëèõà, ñîçäàë ìèêðîñêîïè÷åñêóþ
òåîðèþ ñâåðõïðîâîäèìîñòè. Ðàçâèòèå ïîíÿòèÿ î ñâåðõ-
ïðîâîäèìîñòè êàê î ñâåðõòåêó÷åñòè ôåðìè-ñèñòåì ïðèâå-
ëî Í. Í. Áîãîëþáîâà ê îòêðûòèþ íîâîãî ôóíäàìåíòàëü-
íîãî ýôôåêòà ñâåðõòåêó÷åñòè ÿäåðíîé ìàòåðèè (1958). Â
íàñòîÿùåå âðåìÿ ïîíÿòèå î ñâåðõòåêó÷åñòè ÿäåðíîé ìàòå-
ðèè ñëóæèò îñíîâîé ñîâðåìåííîé òåîðèè ÿäðà.

Ñ íà÷àëà 1950-õ ãã. âíèìàíèå Í. Í. Áîãîëþáîâà ïðèâ-
ëåêàëà êâàíòîâàÿ òåîðèÿ ïîëÿ. Â ñâîèõ èññëåäîâàíèÿõ ïî
êâàíòîâîé òåîðèè ïîëÿ îí îòêàçàëñÿ îò îáûêíîâåííîãî ãà-
ìèëüòîíîâà ôîðìàëèçìà è ïðèíÿë çà îñíîâó òåîðèè ââå-
äåííóþ Ãåéçåíáåðãîì 5-ìàòðèöó. Îñîáóþ ðîëü â ýòèõ è
ïîñëåäóþùèõ ðàáîòàõ ñûãðàëà ðàçðàáîòêà íîâîãî ïðèí-
öèïà ïðè÷èííîñòè, íûíå õîðîøî èçâåñòíîãî êàê «óñëîâèå
ìèêðîïðè÷èííîñòè Áîãîëþáîâà».

Âûñòóïëåíèå Í. Í. Áîãîëþáîâà íà êîíôåðåíöèè â
Ñèýòëå (1956) îçíàìåíîâàëî íîâûé ýòàï â ðàçâèòèè êàê
àêñèîìàòè÷åñêîãî ìåòîäà, òàê è ôèçèêè ñèëüíûõ âçàèìî-
äåéñòâèé âîîáùå. Í. Í. Áîãîëþáîâ äîêàçàë âîçìîæíîñòü
àíàëèòè÷åñêîãî ïðîäîëæåíèÿ àìïëèòóäû íà êîìïëåêñíûå
çíà÷åíèÿ ýíåðãèè. Ýòî äîêàçàòåëüñòâî ñâÿçàíî ñ îòêðûòè-
åì íîâîãî ïðèíöèïà àíàëèòè÷åñêîãî ïðîäîëæåíèÿ îáîá-
ùåííûõ ôóíêöèé ìíîãèõ ïåðåìåííûõ, è äîêàçàííàÿ ïðè
ýòîì òåîðåìà «îá îñòðèå êëèíà» (íûíå íîñÿùàÿ èìÿ Áîãî-
ëþáîâà) ñòàëà îñíîâîé íîâîãî íàïðàâëåíèÿ â ìàòåìàòèêå.

Í. Í. Áîãîëþáîâó ïðèíàäëåæèò öåëûé ðÿä èäåé è èñ-
ñëåäîâàíèé â äðóãèõ îáëàñòÿõ ðåëÿòèâèñòñêîé äèíàìèêè
÷àñòèö. Ê 1964–1966 ãã. îòíîñÿòñÿ åãî ðàáîòû ïî òåîðèè
ñèììåòðèè è äèíàìè÷åñêèì êâàðêîâûì ìîäåëÿì ýëåìåí-
òàðíûõ ÷àñòèö. Âàæíåéøóþ ðîëü â ðàçâèòèè òåîðèè ýëå-
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equation chain method for equilibrium and nonequilibri-
um multiparticle distribution functions, is a prominent
contribution of the scientist to statistical mechanics of
nonideal classical systems.

N. Bogoliubov obtained fundamental results in
quantum mechanics as well. Generalizing the method of
classical correlation functions for the quantum statistical
systems problem, he constructed a chain of equations
for equilibrium and nonequilibrium statistical operators
and proposed a method to construct kinematics equa-
tions in a quantum problem (1947).

In his report at the meeting of the Department of
Physics and Mathematics of the USSR AS in 1946,
N. Bogoliubov gave a brilliant, in its simplicity and ele-
gance of physics analysis, explanation of the superfluidi-
ty phenomenon. The generality of certain new notions in
the report far excelled the requirements of the considered
task and became part of the classical concepts of statisti-
cal physics and quantum field theory.

In 1950–1953 N. Bogoliubov took an active part in
the development of the nuclear shield of Russia. He
worked at the centre in Arzamas-16 where he headed the
sector of mathematics.

In 1957, N. Bogoliubov, developing the physics
idea of L. Cooper and H. Frelich, postulated the micro-
scopic theory of superconductivity. Discussing the no-
tion of superconductivity as superfluidity of Fermi sys-
tems, N. Bogoliubov discovered a new fundamental ef-
fect of superfluidity of nuclear matter (1958). Today, the
concept of the nuclear matter superfluidity serves the ba-
sis of the modern nuclear theory.

From the early 1950s the attention of N. Bogoliubov
was attracted by quantum field theory. In his studies in
quantum field theory, he declined the usual Hamiltonian
formalism and took the 5-matrix, introduced by Heisen-
berg, as the basis. The elaboration of the new causality
principle, well known today as the Bogoliubov condition
of microcausality, played a special role in those studies,
as well as in the subsequent research.

The presentation made by N. Bogoliubov at the con-
ference in Seatlle (1956) opened a new phase in the de-
velopment of both the axiomatic method and strong in-
teractions physics in general. N. Bogoliubov proved that
the amplitude could be analytically continued on the
complex energy values. This argument is connected
with the discovery of the new approach of analytical con-
tinuation of generalized functions of many variables.
The theorem of «wedge sharpness» proved in these stud-
ies (known today as the Bogoliubov theorem) laid the ba-
sis for a new line of investigation in mathematics.

N. Bogoliubov initiated a whole number of ideas
and studies in other fields of relativistic particle dynam-
ics. In 1964–1966 he studied the theory of symmetry and
dynamic quark models of elementary particles. A most



ìåíòàðíûõ ÷àñòèö ñûãðàëî ïðåäëîæåííîå Í. Í. Áîãîëþ-
áîâûì è åãî ó÷åíèêàìè íîâîå êâàíòîâîå ÷èñëî êâàðêîâ,
ïîëó÷èâøåå âïîñëåäñòâèè íàçâàíèå öâåòà. Îáëàäàþùèå
ýòèì êâàíòîâûì ÷èñëîì êâàðêè ïðèíÿòî ñåé÷àñ íàçûâàòü
öâåòíûìè êâàðêàìè.

Ïåðå÷èñëåííûìè íàïðàâëåíèÿìè äàëåêî íå èñ÷åðïû-
âàåòñÿ âñå ïîëå íàó÷íîé äåÿòåëüíîñòè Í. Í. Áîãîëþáîâà.
Òðóäû Í. Í. Áîãîëþáîâà îòíîñÿòñÿ êî ìíîãèì ðàçäåëàì
ìàòåìàòèêè, ìåõàíèêè è ôèçèêè. Â êàæäîì èç ýòèõ ðàçäå-
ëîâ åìó ïðèíàäëåæèò ðÿä ôóíäàìåíòàëüíûõ íàó÷íûõ ðå-
çóëüòàòîâ. Èì íàïèñàíî áîëåå òðåõñîò ñòàòåé è ìîíîãðà-
ôèé.

Ïî÷òè 25 ëåò (1965–1989) Í. Í. Áîãîëþáîâ âîçãëà-
âëÿë êðóïíåéøèé ìåæäóíàðîäíûé íàó÷íûé öåíòð —
Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé â Äóáíå.
Áîëüøîå âíèìàíèå îí óäåëÿë âîñïèòàíèþ òâîð÷åñêîé ìî-
ëîäåæè. Í. Í. Áîãîëþáîâ ñîçäàë ðÿä íàó÷íûõ øêîë, òà-
êèõ êàê øêîëà ìàòåìàòè÷åñêîé ôèçèêè è íåëèíåéíîé ìå-
õàíèêè â Êèåâå, òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêè
â Ìîñêâå è â Äóáíå. Í. Í. Áîãîëþáîâ èçáèðàëñÿ äåïóòà-
òîì Âåðõîâíîãî Ñîâåòà ÑÑÑÐ ìíîãèõ ñîçûâîâ, áûë
ó÷àñòíèêîì Ïàãóîøñêîãî äâèæåíèÿ çà ìèð.

Â çíàê ïðèçíàíèÿ ëè÷íîãî âêëàäà Í. Í. Áîãîëþáîâà â
ðàçâèòèå íàóêè è åãî âûñîêîãî îáùåñòâåííîãî àâòîðèòåòà
ìíîãèå çàðóáåæíûå àêàäåìèè èçáðàëè åãî èíîñòðàííûì
÷ëåíîì. Åìó áûëè ïðèñóæäåíû ïî÷åòíûå ñòåïåíè äîêòî-
ðà ðÿäà àâòîðèòåòíåéøèõ óíèâåðñèòåòîâ ìèðà, ïðåñòèæ-
íûå ìåæäóíàðîäíûå ïðåìèè è ìåäàëè.
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important role in the development of elementary particle
theory was played by the new quantum number (later
called «colour») proposed by N. Bogoliubov and his dis-
ciples. The quarks that possess this number are called
colour quarks today.

The avenues of research given above do not by far
cover the scope of scientific activities of N. Bogoliubov.
His works deal with various topics in mathematics, me-
chanics and physics. N. Bogoliubov managed to obtain
fundamental scientific results in each of them. He wrote
more than 300 papers and monographs.

For almost 25 years (1965–1989) N. Bogoliubov
was the director of one of the largest international scien-
tific centre — the Joint Institute for Nuclear Research in
Dubna. He paid much attention to the issue of training
young scientists. He established a number of scientific
schools, such as the school of mathematical physics and
nonlinear mechanics in Kiev, theoretical and mathemati-
cal physics in Moscow and Dubna. N. Bogoliubov was
elected Deputy of the Supreme Soviet of the USSR for
many times and was Member of the Pugwash movement
for peace.

In token of the personal contribution of N. Bogoli-
ubov to the development of science and of his high pub-
lic prestige, many foreign academies elected him Foreign
Member. Most prestigious universities in the world con-
ferred on him honorary degrees of Doctor. He was
awarded exclusive international prizes and medals.

Ïðåìèÿ ÎÈßÈ èì. Í. Í. Áîãîëþáîâà çà 2006–2008 ãã. ïðèñóæäå-
íà ïðåçèäåíòó Íàöèîíàëüíîé àêàäåìèè íàóê Óêðàèíû Áîðèñó Åâãå-

íüåâè÷ó Ïàòîíó (íà ôîòî ñïðàâà) — çà âûäàþùèéñÿ âêëàä â íàóêó
è ðàçâèòèå ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà è àêàäåìèêó ÐÀÍ Äìè-

òðèþ Âàñèëüåâè÷ó Øèðêîâó, ïî÷åòíîìó äèðåêòîðó ËÒÔ ÎÈßÈ, —
çà âûäàþùèéñÿ âêëàä â òåîðåòè÷åñêóþ ôèçèêó, â îñîáåííîñòè çà
ðàçâèòèå íîâûõ ìåòîäîâ â êâàíòîâîé òåîðèè ïîëÿ.

Ïðåìèÿ ó÷ðåæäåíà ïî ðåøåíèþ ÊÏÏ ÎÈßÈ â 1995 ã. è ïðèñóæäà-
åòñÿ ðàç â òðè ãîäà äâóì ó÷åíûì èç ðàçíûõ ñòðàí.

�

The JINR Bogoliubov Prize for the years 2006–2008 is awarded to
President of the National Academy of Sciences of Ukraine Boris E. Pa-

ton (right in the photo), for the outstanding contribution to science and
development of international cooperation, and to RAS Academician
Dmitri V. Shirkov, BLTP JINR Honorary Director, for the outstanding
contribution to theoretical physics, especially, for development of new
methods in quantum field theory.

The Prize was instituted in 1995 by the decision of the JINR Commit-
tee of Plenipotentiaries and is awarded once in every three years to two
scientists from different countries.

ÍÀÃÐÀÄÛ / AWARDS



31-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ôèçèêå ÷àñòèö ïðîøëà 10–11 èþíÿ ïîä

ïðåäñåäàòåëüñòâîì ïðîôåññîðà ß. Íàññàëüñêîãî.

ÏÊÊ ïî ôèçèêå ÷àñòèö ïðèíÿë ê ñâåäåíèþ èíôîð-
ìàöèþ, ïðåäñòàâëåííóþ âèöå-äèðåêòîðîì ÎÈßÈ
Ð. Ëåäíèöêèì, î ðåçîëþöèè 105-é ñåññèè Ó÷åíîãî ñîâå-
òà ÎÈßÈ (ôåâðàëü 2009 ã.), ðåøåíèÿõ Êîìèòåòà ïîëíî-
ìî÷íûõ ïðåäñòàâèòåëåé (ÊÏÏ) ïðàâèòåëüñòâ ãîñó-
äàðñòâ-÷ëåíîâ ÎÈßÈ (ìàðò 2009 ã.) è î ïîäãîòîâêå ïðî-
åêòà Ñåìèëåòíåãî ïëàíà ðàçâèòèÿ ÎÈßÈ íà
2010–2016 ãã.

ÏÊÊ ñîãëàñèëñÿ ñ âûñîêîé îöåíêîé, äàííîé ÊÏÏ,
ðàáîòàì ó÷åíûõ ÎÈßÈ âî âíåøíèõ ýêñïåðèìåíòàõ, â
÷àñòíîñòè, ïî ôèçèêå íåéòðèíî (NEMO-3), ïî ðàñïàäó
çàðÿæåííûõ êàîíîâ (NA48/2, ÖÅÐÍ), ïî îáíàðóæåíèþ
íîâîé ÷àñòèöû — �b-áàðèîíà (D0, FNAL).

ÏÊÊ âûñîêî îöåíèë äåÿòåëüíîñòü äèðåêöèè ÎÈßÈ
ïî ïðèâëå÷åíèþ íîâûõ ñòðàí-ïàðòíåðîâ, â òîì ÷èñëå
íåäàâíåå çàêëþ÷åíèå Ñîãëàøåíèÿ î ñîòðóäíè÷åñòâå ñ
Àðàáñêîé Ðåñïóáëèêîé Åãèïåò íà ïðàâèòåëüñòâåííîì
óðîâíå, ïîäïèñàíèå ïðîòîêîëà ñ Âåíãåðñêîé Ðåñïó-
áëèêîé îá àêòèâèçàöèè ñîâìåñòíûõ ôóíäàìåíòàëüíûõ
è ïðèêëàäíûõ èññëåäîâàíèé â ÎÈßÈ è î íàìåðåíèè
Âåíãåðñêîé Ðåñïóáëèêè ðàññìîòðåòü âîçìîæíîñòü âîñ-
ñòàíîâëåíèÿ ïîëíîïðàâíîãî ÷ëåíñòâà â ÎÈßÈ.

ÏÊÊ îòìåòèë âàæíîñòü ãåíåðàëüíîãî ñîãëàøåíèÿ,
ïîäïèñàííîãî â ôåâðàëå 2009 ã. ìåæäó ÎÈßÈ è Ðîñ-
ñèéñêèì íàó÷íûì öåíòðîì «Êóð÷àòîâñêèé èíñòèòóò», î
äàëüíåéøåì ðàçâèòèè ñîòðóäíè÷åñòâà â îáëàñòè ôóí-
äàìåíòàëüíûõ è ïðèêëàäíûõ èññëåäîâàíèé, îáðàçîâà-
íèÿ è èííîâàöèé, à òàêæå òðåõñòîðîííåãî ñîãëàøåíèÿ
ìåæäó ÎÈßÈ, ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò» è Ìåæäó-
íàðîäíîé àññîöèàöèåé àêàäåìèé íàóê îá ó÷àñòèè ñòî-
ðîí â ñîçäàíèè Ìåæäóíàðîäíîãî èííîâàöèîííîãî öåí-
òðà íàíîòåõíîëîãèé.

ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë ïðîäëåíèå Ñî-
ãëàøåíèÿ ìåæäó ÎÈßÈ è Ôåäåðàëüíûì ìèíèñòåð-
ñòâîì îáðàçîâàíèÿ è íàó÷íûõ èññëåäîâàíèé Ãåðìàíèè
äî êîíöà 2011 ã. è ïðèâåòñòâîâàë ðåøåíèå íåìåöêîé
ñòîðîíû îá óâåëè÷åíèè ãîäîâîãî âçíîñà Ãåðìàíèè â
áþäæåò ÎÈßÈ.

Ïðèíÿâ ê ñâåäåíèþ ïðîåêò Ñåìèëåòíåãî ïëàíà
ðàçâèòèÿ ÎÈßÈ íà 2010–2016 ãã. â îáëàñòè ôèçèêè ÷à-
ñòèö, ïðåäñòàâëåííûé âèöå-äèðåêòîðîì ÎÈßÈ Ð. Ëåä-
íèöêèì, ÏÊÊ ñ óäîâëåòâîðåíèåì îòìåòèë áîëüøóþ ðà-
áîòó, ïðîâåäåííóþ äèðåêöèåé ÎÈßÈ ïî ðàçðàáîòêå
êîíêóðåíòîñïîñîáíîé ïåðñïåêòèâíîé ïðîãðàììû Èí-
ñòèòóòà, è íåîáõîäèìîñòü ðåãóëÿðíîãî ïðåäñòàâëåíèÿ
íà áóäóùèõ ñåññèÿõ òåêóùèõ íàó÷íûõ ïëàíîâ âûïîë-
íåíèÿ íîâîé ñåìèëåòíåé ïðîãðàììû, à òàêæå ðåêîìåí-
äîâàë äèðåêöèè ó÷åñòü çàìå÷àíèÿ è ïðåäëîæåíèÿ,
ñäåëàííûå íà ýòîé ñåññèè, ïðè ïîäãîòîâêå îêîí÷àòåëü-
íîé ðåäàêöèè ñåìèëåòíåãî ïëàíà äëÿ ïðåäñòàâëåíèÿ
íà ñëåäóþùåé ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ.

Ïî äîêëàäó çàìåñòèòåëÿ ãëàâíîãî èíæåíåðà
ÎÈßÈ Ã. Â. Òðóáíèêîâà î õîäå ðåàëèçàöèè ïðîåêòà
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The 31st meeting of the Programme Advisory

Committee for Particle Physics was held on 10–11

June. It was chaired by Professor J. Nassalski.

The PAC was informed by JINR Vice-Director
R. Lednick� about the Resolution of the 105th session of
JINR Scientific Council (February 2009), the decisions
of the JINR Committee of Plenipotentiaries (March
2009), and about the preparation of the draft Sev-
en-Year Plan for the Development of JINR for
2010–2016.

The PAC concurred with the high appreciation, by
the Committee of Plenipotentiaries, of the work of JINR
teams in the external experiments, in particular, on neu-
trino physics (NEMO-3), on charged kaon decays
(NA48/2, CERN), and on the detection of a new parti-
cle — the �b baryon (D0, FNAL).

The PAC highly appreciated the active work of the
JINR Directorate to involve new partner countries in the
activities of JINR. It noted with satisfaction the recent
conclusion of the government-level agreement with the
Arab Republic of Egypt and the signature of the Letter of
Intent with the Republic of Hungary concerning intensifi-
cation of joint basic and applied research at JINR, as
well as the intention of the Republic of Hungary to con-
sider the possibility of restoring its full membership at
JINR.

The PAC noted the importance of the general
agreement, signed in February 2009, between JINR and
the Russian Research Centre «Kurchatov Institute» on
further development of cooperation in the areas of basic
and applied research, education, and innovations, and
of the trilateral agreement among JINR, the Kurchatov
Institute, and the International Association of Academies
of Sciences concerning their participation in the estab-
lishment of an International Innovation Centre for Nan-
otechnology.

The PAC appreciated the extension of the Agree-
ment between JINR and the Federal Ministry of Educa-
tion and Research (BMBF) of Germany until the end of
2011 and welcomes the decision of the German side
about the increase of the annual contribution of Ger-
many to the JINR budget.

The PAC took note of the draft Seven-Year Plan for
the Development of JINR for 2010–2016 in the field of
particle physics research presented by Vice-Director
R. Lednick�. The Committee appreciated the large
amount of work accomplished by the JINR Directorate to
elaborate a competitive long-term programme of the In-
stitute. It looks forward, at its future meetings, to regular
progress reports concerning implementation of the sev-
en-year plan. The PAC recommended that the JINR Di-
rectorate take into account the remarks and suggestions
made at this session for preparing the final version of the
seven-year plan to be presented at the next session of
the Scientific Council.
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«Íóêëîòðîí-M/NICA» ÷ëåíû ÏÊÊ îòìåòèëè çíà÷èòåëü-
íûé ïðîãðåññ â ìîäåðíèçàöèè óñêîðèòåëüíîãî êîì-
ïëåêñà ËÔÂÝ, â ïîäãîòîâêå ïðîåêòà NICA, à òàêæå ãî-
òîâíîñòü åùå ðÿäà íàó÷íûõ öåíòðîâ ïîäïèñàòü ñîãëà-
øåíèå î ñîâìåñòíîì ñîòðóäíè÷åñòâå â ðåàëèçàöèè
ýòîãî ïðîåêòà è ðåêîìåíäîâàëè äèðåêöèè ÎÈßÈ îáåñ-
ïå÷èòü íåîáõîäèìîå ôèíàíñèðîâàíèå äëÿ âûïîëíå-
íèÿ ýòàïîâ ïðîåêòà «Íóêëîòðîí-Ì» (â îñîáåííîñòè ìî-
äåðíèçàöèè ýêñïåðèìåíòàëüíûõ ñòåíäîâ è èíæåíåð-
íîé èíôðàñòðóêòóðû) â ñîîòâåòñòâèè ñ ïðîãðàììîé è
ãðàôèêîì ðàáîò äëÿ óñïåøíîãî çàâåðøåíèÿ ïðîåêòà.

Ïðèíÿâ ê ñâåäåíèþ äîêëàä ïðåäñåäàòåëÿ êîíñóëü-
òàòèâíîãî êîìèòåòà ïî óñêîðèòåëüíîìó êîìïëåêñó «Íó-
êëîòðîí-M/NICA» ïðîôåññîðà Á. Þ. Øàðêîâà (ÈÒÝÔ,
Ìîñêâà), ïðåäñòàâëåííûé çàìåñòèòåëåì ãëàâíîãî èí-
æåíåðà ÎÈßÈ Ã. Â. Òðóáíèêîâûì, ÏÊÊ îòìåòèë ïðî-
ãðåññ â ðåàëèçàöèè äàííîãî ïðîåêòà, ïîääåðæàë óñè-
ëèÿ ËÔÂÝ è âñåãî Èíñòèòóòà, íàïðàâëåííûå íà ñîçäà-
íèå óñêîðèòåëüíîãî êîìïëåêñà «Íóêëîòðîí-M/NICA», è
ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ êîíñîëèäèðîâàòü êà-
äðîâûå è ôèíàíñîâûå ðåñóðñû íà ýòàïàõ ðåàëèçàöèè
NICA ñ öåëüþ ñîáëþäåíèÿ ãðàôèêà âûïîëíåíèÿ ðàáîò
ïî ïðîåêòèðîâàíèþ è ñîçäàíèþ ýëåìåíòîâ áóäóùåãî
êîìïëåêñà.

Çàñëóøàâ äîêëàä çàìåñòèòåëÿ äèðåêòîðà ËÒÔ
À. Ñ. Ñîðèíà î õîäå ïîäãîòîâêè «áåëîé êíèãè» ïî ïðî-
ãðàììå NICA/MPD ïî èçó÷åíèþ ñìåøàííîé ôàçû è
ñïèíîâîé ôèçèêå, ÏÊÊ îòìåòèë ïðîãðåññ, äîñòèãíóòûé
â äàííîì íàïðàâëåíèè, çàìåòíûå óñèëèÿ ðóêîâîäñòâà
ïðîåêòà ïî âîâëå÷åíèþ â ñîòðóäíè÷åñòâî íîâûõ ìå-
æäóíàðîäíûõ ïàðòíåðîâ è ðåêîìåíäîâàë ïðîäîëæèòü
ðàçðàáîòêó êîíêóðåíòîñïîñîáíîé ôèçè÷åñêîé ïðî-
ãðàììû èññëåäîâàíèé ñ ó÷åòîì åå êîìïëåìåíòàðíî-
ñòè ñ èññëåäîâàíèÿìè, ïëàíèðóåìûìè â ÖÅÐÍ, à òàê-
æå íà óñòàíîâêàõ RHIC è FAIR.

ÏÊÊ âûñîêî îöåíèë ïåðâóþ ðåäàêöèþ êîíöåïòó-
àëüíîãî ïðîåêòà óñòàíîâêè MPD, ïðåäñòàâëåííóþ èñ-
ïîëíÿþùèì îáÿçàííîñòè äèðåêòîðà ËÔÂÝ Â. Ä. Êåêå-
ëèäçå, ïîçäðàâèë ðàçðàáîò÷èêîâ ïðîåêòà MPD ñ ïîäãî-
òîâêîé ïðîôåññèîíàëüíîãî, õîðîøî ñòðóêòóðè-
ðîâàííîãî äîêóìåíòà è ïðåäëîæèë çàâåðøèòü ýòó ðà-
áîòó ê ñëåäóþùåé ñåññèè Ó÷åíîãî ñîâåòà. Ïîääåðæàâ
ïðåäëîæåííóþ êîíöåïöèþ è ñòðàòåãèþ ïîýòàïíîãî ñî-
çäàíèÿ äåòåêòîðà è îòìåòèâ íåîáõîäèìîñòü êðèòè÷å-
ñêîé îöåíêè ôèçè÷åñêèõ èäåé, ïðåäñòàâëåííûõ â «áå-
ëóþ êíèãó», äëÿ ìîäåëèðîâàíèÿ ñîîòâåòñòâóþùèõ ôè-
çè÷åñêèõ êàíàëîâ, ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ
ïîääåðæàòü ðàáîòû ïî ñîçäàíèþ MPD è ïîäãîòîâêå àê-
òóàëüíîé ïðîãðàììû èññëåäîâàíèé äëÿ ýòîãî ýêñïåðè-
ìåíòà è îæèäàåò ïðåäñòàâëåíèÿ êîìïëåêñíîãî ïëàíà
ðàçìåùåíèÿ óñòàíîâêè MPD ê êîíöó 2009 ã.

Ñ óäîâëåòâîðåíèåì çàñëóøàâ äîêëàä èñïîëíÿþ-
ùåãî îáÿçàííîñòè äèðåêòîðà ËÔÂÝ Â. Ä. Êåêåëèäçå,
ñîäåðæàùèé ïðåäëîæåíèå î íà÷àëå êîíñîëèäàöèè ôè-
çè÷åñêîé ïðîãðàììû ëàáîðàòîðèè, ÏÊÊ îäîáðèë ïðåä-
ëîæåíèå è ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ ïîääåðæàòü
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Concerning the report on the progress towards real-
ization of the Nuclotron-M/NICA project presented by
JINR Deputy Chief Engineer G. Trubnikov, the PAC ap-
preciated the significant advances that had been made
in upgrading the VBLHEP accelerator complex and in
the preparation of the NICA project. It also noted that
several new external laboratories are prepared to sign
the MoU concerning the realization of the project. The
PAC recommended that the JINR Directorate provide
the required funding for the Nuclotron-M project stages
(especially modernization of the experimental test
benches and engineering infrastructure) in accordance
with the programme and time schedule for the success-
ful completion of this project.

The PAC took note of the report from the Chairman
of the Machine Advisory Committee for the Nu-
clotron-M/NICA accelerator complex Professor
B. Sharkov (ITEP, Moscow), presented by JINR Deputy
Chief Engineer G. Trubnikov. The PAC appreciated the
progress achieved in the realization of this project and
supported the efforts of VBLHEP and of the whole Insti-
tute aimed at the creation of the Nuclotron-M/NICA ac-
celerating complex. The PAC recommended that the
JINR Directorate consolidate the manpower and finan-
cial resources on the NICA realization steps in order to
keep the project schedule and support the R&D work re-
lated to the design and construction of the future com-
plex elements.

Concerning the report presented by BLTP Deputy
Director A. Sorin on the ongoing preparation of a white
paper for the NICA/MPD programme on the mixed
phase and spin physics, the PAC noted the progress
achieved in this area, the noticeable effort to internation-
alize this activity, and recommended continuation of the
work to elaborate a competitive research programme in
view of its complementarity with studies planned at
CERN, RHIC, and FAIR.

The PAC appreciated the first draft of the Conceptu-
al Design Report for the MPD detector presented by
VBLHEP Acting Director V. Kekelidze, and congratulat-
ed the MPD development team on producing a profes-
sional, well-organized document. The team was encour-
aged to continue this activity to completion prior to the
next meeting of the Scientific Council. The PAC en-
dorsed the proposed concept, supported the strategy of
stage-by-stage construction of this detector, and noted
the necessity of a critical assessment of the physics
ideas presented in the white paper for simulations of the
relevant physics channels. The PAC recommended that
the JINR Directorate support the activity for MPD con-
struction and for preparation of a compelling research
programme for this experiment. The Committee looks
forward to an integrated plan for the location of the MPD
detector by the end of 2009.

The PAC was pleased to note the report on the pro-
posal to begin consolidation of the VBLHEP physics pro-
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âûïîëíåíèå ýòîé ïðîãðàììû, îòìåòèâ áîëüøóþ ðàáî-
òó, ïðîäåëàííóþ ïî ðàçðàáîòêå ïðîãðàìì íàó÷íûõ èñ-
ñëåäîâàíèé íà áàçîâûõ óñòàíîâêàõ ÎÈßÈ è óñêîðèòå-
ëÿõ êðóïíåéøèõ öåíòðîâ ìèðà, à òàêæå ìåðû ìàòåðè-
àëüíîãî ïîîùðåíèÿ, ïðèíèìàåìûå ðóêîâîäñòâîì
ëàáîðàòîðèè ñ öåëüþ ïðèâëå÷åíèÿ ôèçèêîâ ê ïðîåêòó
NICA/MPD.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä ãëàâíîãî èíæå-
íåðà ÎÈßÈ Ã. Ä. Øèðêîâà î ãåîëîãè÷åñêîì èññëåäîâà-
íèè ñ òî÷êè çðåíèÿ âîçìîæíîñòè ðàçìåùåíèÿ ILC â Ìî-
ñêîâñêîé îáëàñòè è ïîä÷åðêíóë, ÷òî äëÿ ïîâûøåíèÿ
âåðîÿòíîñòè òàêîãî ðàçìåùåíèÿ ILC äèðåêöèè ÎÈßÈ
íåîáõîäèìî ïðåäïðèíèìàòü íåïðåðûâíûå ýíåðãè÷íûå
óñèëèÿ, ÷òîáû ÷åðåç äèàëîã ñ ðóêîâîäñòâîì Ðîññèé-
ñêîé Ôåäåðàöèè ïðîåêò ILC ïîëó÷èë ðîññèéñêèé íàöè-
îíàëüíûé ïðèîðèòåò, à òàêæå ðåêîìåíäîâàë, ÷òîáû
âàæíàÿ ðàáîòà ïî ILC, âûïîëíÿåìàÿ â ÎÈßÈ, áûëà âè-
äèìà â Êîìèòåòå ïî ïðîåêòèðîâàíèþ (GDE) ìåæäóíà-
ðîäíîãî ëèíåéíîãî êîëëàéäåðà.

ÏÊÊ âûñîêî îöåíèë ðàáîòó ËÈÒ ïî ââîäó â ýêñ-
ïëóàòàöèþ âûñîêîñêîðîñòíîãî 20-ãèãàáèòíîãî êàíàëà
ñâÿçè Äóáíà–Ìîñêâà, îòìåòèâ âîçìîæíîñòü îïòèìàëü-
íîãî íàðàùèâàíèÿ åãî ïðîïóñêíîé ñïîñîáíîñòè â áóäó-
ùåì. ÏÊÊ îäîáðèë áîëüøîé îáúåì âûïîëíåííûõ ëà-
áîðàòîðèåé ðàáîò ïî óâåëè÷åíèþ ïðîèçâîäèòåëüíîñòè
Öåíòðàëüíîãî èíôîðìàöèîííî-âû÷èñëèòåëüíîãî êîì-
ïëåêñà (ÖÈÂÊ) äî 2200 KSI2K è ñèñòåì õðàíåíèÿ äàí-
íûõ äî 400 Òáàéò, áîëüøóþ ðàáîòó ïî îïòèìèçàöèè èí-
ôðàñòðóêòóðû ñåòè ÖÈÂÊ è ðåçóëüòàòû, ïîëó÷åííûå â
òåñòèðîâàíèè ýòîé èíôðàñòðóêòóðû â ðàìêàõ ïîäãî-
òîâêè ê ðåàëüíîé îáðàáîòêå äàííûõ â ýêñïåðèìåíòàõ
LHC.

Ïî èíôîðìàöèè î ãîòîâíîñòè ãðóïï ÎÈßÈ, ó÷à-
ñòâóþùèõ â ýêñïåðèìåíòàõ ALICE, ATLAS è CMS, ê íà-
áîðó è àíàëèçó äàííûõ, ÏÊÊ ñ îäîáðåíèåì îòìåòèë íà-
ëè÷èå àñïèðàíòîâ è ñòóäåíòîâ â ãðóïïàõ, ïîääåðæàë
ïðèâëå÷åíèå ñòóäåíòîâ äëÿ ðàáîòû â ýòèõ ýêñïåðèìåí-
òàõ è îæèäàåò íà ñëåäóþùåé ñåññèè ïèñüìåííûå ïðî-
åêòû ïî äàëüíåéøåìó ó÷àñòèþ ôèçèêîâ Èíñòèòóòà â
ýêñïåðèìåíòàõ ALICE, ÀÒLAS è ÑÌS.

ÏÊÊ ðåêîìåíäîâàë îäîáðèòü ïðåäëîæåíèÿ ïî íî-
âûì ïðîåêòàì NA62, «Ñòðàííîñòü â íóêëîíàõ è ÿäðàõ»
(HyperNIS), «Ñïèíîâàÿ ñòðóêòóðà äåéòðîíà» (DSS),
ALPOM-2 è «Ðàçðàáîòêà ïðîòîòèïà óçëîâ êîìïëåêñà
ðàäèîóãëåðîäíîé òåðàïèè» äëÿ âûïîëíåíèÿ äî êîíöà
2012 ã.

ÏÊÊ ðåêîìåíäîâàë ïðîäîëæèòü ðàáîòó ïî ïðîåê-
òàì OPERA, BOREXINO, SANC è «Ïîäãîòîâêà ïðåäëî-
æåíèé ïî ó÷àñòèþ ÎÈßÈ â ïðîåêòèðîâàíèè, èçãîòîâëå-
íèè è èñïûòàíèÿõ ïðîòîòèïîâ ýëåìåíòîâ ëèíåéíîãî
êîëëàéäåðà» äî êîíöà 2012 ã.

Ïðèíÿâ ê ñâåäåíèþ ïèñüìåííûå îò÷åòû ïî ó÷à-
ñòèþ ÎÈßÈ â ïðîåêòàõ HERMES è H1, ÏÊÊ ïîääåðæàë
ïðåäëîæåíèå ËÔÂÝ ïðîâîäèòü çàâåðøåíèå ðàáîò ïî
àíàëèçó íàêîïëåííûõ äàííûõ â ýòèõ ýêñïåðèìåíòàõ â
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gramme presented by VBLHEP Acting Director V. Keke-
lidze. The Committee endorsed the proposal of the Lab-
oratory to consolidate its physics programme and
recommended that the JINR Directorate support the im-
plementation of this programme. The PAC appreciated
the large amount of work done on the preparation of the
scientific research programmes at the JINR basic
facilities and at the world’s largest accelerator centres.

It also noted the incentives in progress aimed at the at-
traction of physicists to the NICA/MPD project.

The PAC noted with interest the report presented by
JINR Chief Engineer G. Shirkov on the progress in on-
going developments at JINR related to the ILC, which
were centered on the geological investigation of the
ILC possibly being sited in the Moscow Region. The
Committee emphasized strongly that to maximize the
possibility of the ILC being sited in the Moscow Region,
a continuous vigorous effort by the JINR Directorate is
necessary to establish the ILC as a Russian national pri-
ority through dialogue with the Russian national authori-
ty. The PAC recommended that the important work being
carried out at JINR be highly visible to the ILC GDE.

The PAC highly appreciated the LIT activity on the
commissioning of the high-speed 20 Gbps JINR–
Moscow telecommunication channel and noted the
availability of the implemented technological solutions
for the further extension of the channel bandwidth. The
Committee welcomed the realization by LIT of the plans
to increase the performance of the JINR Central Infor-
mation and Computing Complex (CICC) up to 2200
KSI2K and the data storage capacity up to 400 TB. It
also appreciated the large amount of work accomplished
to optimize the CICC network infrastructure and noted
the results obtained in testing this infrastructure within
the preparation for real data processing in the LHC ex-
periments.

Concerning the information about readiness of the
JINR groups participating in the ALICE, ATLAS, and
CMS experiments for data taking and analysis, the Com-
mittee noted the presence of PhD and diploma students
and encouraged the groups to attract further students.
The PAC looks forward at the next meeting to receiving
documented projects for JINR’s further participation in
the ALICE, ATLAS, and CMS experiments.

The PAC recommended approval of the proposals
of the new projects NA62, «Strangeness in Nucleons
and Nuclei (HyperNIS)», «Deuteron Spin Structure
(DSS)», ALPOM-2, and «Development of Prototype
Units for a Complex of Carbon Radiotherapy» for execu-
tion until the end of 2012.

The PAC recommended continuation of the activi-
ties on the projects OPERA, BOREXINO, SANC and
«Preparation of Proposals for JINR’s Participation in the
Design, Manufacturing and Testing of the Prototypes of
Linear Collider Elements» until the end of 2012.



ðàìêàõ òåìû «Èçó÷åíèå ñòðóêòóðû íóêëîíîâ è áàðèî-
íîâ â ÖÅÐÍ (COMPASS) è DESY (HERMES, H1)».

Ðàññìîòðåâ ïèñüìåííûé îò÷åò ïî ïðîåêòó KLOD,
ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ çàêðûòü ýòîò ïðî-
åêò ââèäó òîãî, ÷òî êîíêðåòíûé ôèíàíñîâî-âðåìåííîé
ïëàí èñïîëíåíèÿ ýòîé ýêñïåðèìåíòàëüíîé ðàáîòû â
íàñòîÿùåå âðåìÿ íå ìîæåò áûòü îïðåäåëåí èç-çà îò-
ñóòñòâèÿ ïó÷êà êàîíîâ íåîáõîäèìîãî êà÷åñòâà íà óñêî-
ðèòåëå Ó-70 (Ïðîòâèíî).

30-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ÿäåðíîé ôèçèêå ñîñòîÿëàñü 22–23 èþíÿ

ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Â. Ãðàéíåðà.

×ëåíû ÏÊÊ çàñëóøàëè îò÷åò î âûïîëíåíèè ðåêî-
ìåíäàöèé 29-é ñåññèè ÏÊÊ è èíôîðìàöèþ âèöå-äèðåê-
òîðà ÎÈßÈ Ì. Ã. Èòêèñà î ðåçîëþöèè 105-é ñåññèè
Ó÷åíîãî ñîâåòà ÎÈßÈ (ôåâðàëü 2009 ã.), ðåøåíèÿõ Êî-
ìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ (ìàðò
2009 ã.) è î ïîäãîòîâêå Ñåìèëåòíåãî ïëàíà ðàçâèòèÿ
ÎÈßÈ íà 2010–2016 ãã.

ÏÊÊ äàë âûñîêóþ îöåíêó äåÿòåëüíîñòè äèðåêöèè
ÎÈßÈ ïî ðàçâèòèþ ñîòðóäíè÷åñòâà ñî ñòðàíàìè-
ó÷àñòíèöàìè ÎÈßÈ è äðóãèìè ñòðàíàìè, à òàêæå îòìå-
òèë áîëüøóþ ðàáîòó, ïðîâåäåííóþ äèðåêöèåé ïî ðàç-
ðàáîòêå êîíêóðåíòîñïîñîáíîé ïåðñïåêòèâíîé ïðîã-
ðàììû ðàçâèòèÿ Èíñòèòóòà íà ñëåäóþùåå ñåìèëåòèå.

Äåòàëüíî îáñóäèâ äîêëàä ïî òåìå «Ñèíòåç íîâûõ
ÿäåð, èññëåäîâàíèå ñâîéñòâ ÿäåð è ìåõàíèçìîâ ðåàê-
öèé ïîä äåéñòâèåì òÿæåëûõ èîíîâ» è íàó÷íóþ ïðî-
ãðàììó Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé íà ñëåäóþùèé
ïÿòèëåòíèé ïåðèîä, ÏÊÊ îòìåòèë çíà÷èìîñòü è âûñî-
êóþ ýôôåêòèâíîñòü èññëåäîâàíèé, âûïîëíåííûõ â ëà-
áîðàòîðèè, â ÷àñòíîñòè, ñèíòåç è/èëè îòêðûòèå øåñòè
íîâûõ ýëåìåíòîâ (Z = 112, 113, 114, 115, 116, 118) è
34 íîâûõ òÿæåëûõ íóêëèäîâ; äîêàçàòåëüñòâî ïîâû-
øåííîé ñòàáèëüíîñòè ÿäåð â îáëàñòè ìàãè÷åñêèõ ÷è-
ñåë Z = 114 è N = 184; ýêñïåðèìåíòàëüíûå ðåçóëüòàòû
ïî èçó÷åíèþ õèìè÷åñêèõ ñâîéñòâ ñâåðõòÿæåëûõ ýëå-
ìåíòîâ 112 è 114; ðàáîòó ïî èññëåäîâàíèþ ïðîöåññîâ
ñëèÿíèÿ-äåëåíèÿ è êâàçèäåëåíèÿ, íàöåëåííóþ íà èçó-
÷åíèå âõîäíîãî êàíàëà, íàèáîëåå ïîäõîäÿùåãî äëÿ
ðåàêöèé ñèíòåçà ñâåðõòÿæåëûõ ýëåìåíòîâ, à òàêæå ðå-
çóëüòàòû, ïîëó÷åííûå â ýêñïåðèìåíòàõ ïî èçó÷åíèþ
ñòðóêòóðû ëåãêèõ íåéòðîíîèçáûòî÷íûõ ÿäåð âáëèçè è
çà ãðàíèöåé íóêëîííîé ñòàáèëüíîñòè. ÏÊÊ ðåêîìåíäî-
âàë çàâåðøèòü ýòó òåìó â êîíöå 2009 ã. è ïðîäîëæèòü
ïðåäëàãàåìóþ ïðîãðàììó èññëåäîâàíèé â ðàìêàõ íî-
âîé òåìû «Ñèíòåç è ñâîéñòâà ÿäåð íà ãðàíèöàõ ñòà-
áèëüíîñòè» íà ïåðèîä 2010–2014 ãã. ñ ïåðâûì ïðèîðè-
òåòîì.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ îò÷åò ïî çàâåðøàþùèìñÿ
òåìàì, êàñàþùèìñÿ ðàçâèòèÿ óñêîðèòåëüíîãî êîìï-
ëåêñà ËßÐ, — «Ðàçâèòèå öèêëîòðîíîâ ËßÐ äëÿ ïîëó÷å-
íèÿ èíòåíñèâíûõ ïó÷êîâ óñêîðåííûõ èîíîâ ñòàáèëü-
íûõ è ðàäèîàêòèâíûõ èçîòîïîâ» è «Ñîçäàíèå óñêîðè-
òåëüíîãî êîìïëåêñà ðàäèîàêòèâíûõ ïó÷êîâ (ïðîåêò
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Concerning the written reports on JINR’s participa-
tion in the projects HERMES and H1, the PAC supported
the VBLHEP proposal to complete the HERMES and H1
data analysis under the theme «Study of the Nucleon
and Baryon Structure at CERN (COMPASS) and
DESY (HERMES, H1)».

The PAC recommended closing the KLOD project
for the sole reason that concrete financing and a sched-
ule for implementing this project cannot be defined now
due to the absence of the necessary quality of kaon
beams at the U-70 accelerator (Protvino).

The 30th meeting of the Programme Advisory

Committee for Nuclear Physics was held on 22–23

June. It was chaired by Professor W. Greiner.

The PAC was informed by JINR Vice-Director
M. Itkis about the Resolution of the 105th session of
JINR Scientific Council (February 2009), the decisions
of the JINR Committee of Plenipotentiaries (March
2009), and about the preparation of the Seven-Year Plan
for the Development of JINR for 2010–2016.

The PAC highly appreciated the efforts taken by the
JINR Directorate to develop scientific cooperation with
the Member States and other partner countries. It also
appreciated the large amount of work accomplished by
the Directorate to elaborate a competitive programme of
the development of JINR for the next seven years.

The PAC discussed in detail the report on the clos-
ing theme «Synthesis of New Nuclei and Study of Nu-
clear Properties and Heavy-Ion Reaction Mechanisms»
and the scientific programme of the Flerov Laboratory of
Nuclear Reactions proposed for the next five years. The
PAC noted the significance and high efficiency of the re-
search performed at this Laboratory, particularly: the
synthesis and/or discovery of six new elements
(Z = 112, 113, 114, 115, 116, and 118) and of 34 new
heavy nuclides, the pioneering experimental results on
the study of the chemical properties of superheavy ele-
ments 112 and 114, the remarkable work done on the
studies of fusion–fission and quasi-fission aimed at de-
termining the entrance channel properties better suited
for the synthesis of superheavy elements as well as the
impressive results obtained in the study of the structure
of light neutron-rich nuclei near and beyond the drip line.
The PAC recommended completion of this theme by the
end of 2009 and continuation of the studies within the
new theme «Synthesis and Properties of Nuclei at the
Stability Limits» for the period 2010–2014 with first prior-
ity.

The PAC took note of the report on the closing
themes «Development of the FLNR Cyclotron Complex
for Producing Intense Beams of Accelerated Ions of Sta-
ble and Radioactive Isotopes» and «Development and
Construction of the Accelerator Complex for Producing
Radioactive Ion Beams (Project DRIBs)». The Commit-
tee highly appreciated the results achieved within these



DRIBs)» — è äàë âûñîêóþ îöåíêó äîñòèãíóòûì ðåçóëü-
òàòàì, â ÷àñòíîñòè, óñïåøíîìó çàâåðøåíèþ ðàáîò ïî
ïðîåêòó DRIBs-I è óñïåõàì ËßÐ â ðàçðàáîòêå ñâåðõïðî-
âîäÿùèõ ÝÖÐ-èñòî÷íèêîâ, à òàêæå åùå ðàç ïîäòâåð-
äèë íåîáõîäèìîñòü ñîçäàíèÿ íîâîãî ñèëüíîòî÷íîãî
óñêîðèòåëÿ òÿæåëûõ èîíîâ, â ÷àñòíîñòè, äëÿ ïîëó-
÷åíèÿ ïó÷êîâ óñêîðåííûõ èîíîâ îò óãëåðîäà äî óðàíà ñ
ýíåðãèåé 5–10 ÌýÂ/íóêëîí ñ âîçìîæíîñòüþ ñòóïåí÷à-
òîé è ïëàâíîé âàðèàöèè ýíåðãèè. ÏÊÊ ðåêîìåíäîâàë
çàâåðøèòü ýòè äâå òåìû â êîíöå 2009 ã. è îäîáðèë ïðî-
âåäåíèå ðàáîò ïî óñêîðèòåëüíîé òåìàòèêå â ËßÐ íà
ïåðèîä 2010–2014 ãã. ñ ïåðâûì ïðèîðèòåòîì â ðàìêàõ
îäíîé íîâîé òåìû «Óñêîðèòåëüíûé êîìïëåêñ ïó÷êîâ
èîíîâ ñòàáèëüíûõ è ðàäèîàêòèâíûõ íóêëèäîâ
(DRIBs-III)».

Çàñëóøàâ îò÷åò î ðåçóëüòàòàõ ðàáîò â ðàìêàõ çà-
âåðøàþùåéñÿ òåìû «Ñîâåðøåíñòâîâàíèå è ðàçâèòèå
ôàçîòðîíà ËßÏ ÎÈßÈ äëÿ ôèçè÷åñêèõ è ïðèêëàäíûõ
èññëåäîâàíèé» è îòìåòèâ èñêëþ÷èòåëüíóþ âàæíîñòü
ìåäèêî-áèîëîãè÷åñêèõ è êëèíè÷åñêèõ èññëåäîâàíèé â
îáëàñòè òåðàïèè îíêîëîãè÷åñêèõ çàáîëåâàíèé, ïðîâî-
äèìûõ íà ïðîòîííûõ ïó÷êàõ ôàçîòðîíà ÎÈßÈ, à òàêæå
óñèëèé ñïåöèàëèñòîâ ËßÏ ïî ðàçðàáîòêå è ñîâåðøåí-
ñòâîâàíèþ öèêëîòðîíîâ, èñïîëüçóåìûõ â àäðîííîé òå-
ðàïèè, ÏÊÊ ðåêîìåíäîâàë çàâåðøèòü òåìó â êîíöå
2009 ã. è ïðîäîëæèòü ïðîãðàììó èññëåäîâàíèé â ðàì-
êàõ íîâîé òåìû «Ñîâåðøåíñòâîâàíèå ôàçîòðîíà ËßÏ
ÎÈßÈ è ðàçðàáîòêà öèêëîòðîíîâ äëÿ ôèçè÷åñêèõ è
ïðèêëàäíûõ èññëåäîâàíèé» íà ïåðèîä 2010–2012 ãã. ñ
ïåðâûì ïðèîðèòåòîì.

Ïðîåêòû â ðàìêàõ íîâîé òåìû «Íåóñêîðèòåëü-

íàÿ íåéòðèííàÿ ôèçèêà è àñòðîôèçèêà». Çàñëóøàâ
îò÷åò ïî ñåðèè ïðîåêòîâ ËßÏ, öåëüþ êîòîðûõ ÿâëÿþò-
ñÿ èññëåäîâàíèÿ â îáëàñòè ôèçèêè íåéòðèíî, òåìíîé
ìàòåðèè è àñòðîôèçèêè, è îòìåòèâ äîñòèãíóòûé â ïî-
ñëåäíèå ãîäû çíà÷èòåëüíûé ïðîãðåññ â èçó÷åíèè ìàñ-
ñû íåéòðèíî, â îñîáåííîñòè ïðè ïîèñêå äâîéíîãî áå-
òà-ðàñïàäà â èçîòîïàõ 76Ge, 100Mo è 82Se, â ïîèñêå ìàã-
íèòíîãî ìîìåíòà íåéòðèíî è òåìíîé ìàòåðèè, à òàêæå
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two accelerator topics, including the successful comple-
tion of the work for the DRIBs-I project and the success
in developing superconducting electron cyclotron reso-
nance ion sources at the Flerov Laboratory, and reiterat-
ed the need for construction of a high-intensity accelera-
tor of heavy ions, in particular, to provide acceleration of
ions from carbon to uranium up to the energy range
5–10 MeV/nucleon with stepwise and smooth variation.
The PAC recommended completion of these two themes
by the end of 2009 and approval of a new FLNR acceler-
ator-related theme «Accelerator Complex of Ion Beams
of Stable and Radioactive Nuclides (DRIBs-III)» for the
period 2010–2014 with first priority.

Concerning the report on the results of numerous
activities within the closing theme «Improvement and
Development of the JINR Phasotron for Fundamental
and Applied Research», the PAC emphasized the im-
portance of the medical, biological and clinical research
for cancer treatment with proton beams at the JINR Pha-
sotron and appreciated the efforts of DLNP accelerator
physicists focused on the design and improvement of
cyclotrons for hadron therapy applications. The PAC
recommended completion of this theme by the end of
2009 and continuation of this programme within the new
theme «Improvement of the JINR Phasotron and Devel-
opment of Cyclotrons for Fundamental and Applied Re-
search» in 2010–2012 with first priority.

Projects under the new theme «Non-Accelerator

Neutrino Physics and Astrophysics». The PAC consid-
ered a report on a number of DLNP projects aimed at
studies in the fields of neutrino physics, dark matter, and
astrophysics, and noted the significant progress
achieved in recent years in the investigation of neutrino
masses, especially in double-beta searches of elements
76Ge, 100Mo, and 82Se, in the search for a neutrino mag-
netic moment and for dark matter signals, as well as in
the measurement of basic cross sections for pd and dd

reactions at the lowest energies, important for under-
standing the burning of the Sun and the stars. The PAC

Äóáíà, 22–23
èþíÿ. Ó÷àñòíèêè
Ïðîãðàììíî-
êîíñóëüòàòèâíîãî
êîìèòåòà ïî
ÿäåðíîé ôèçèêå

Dubna, 22–23 June.
Participants of the
meeting of the
Programme
Advisory
Committee for
Nuclear Physics



â èçìåðåíèè äëÿ ôóíäàìåíòàëüíûõ öåëåé ñå÷åíèé pd-
è dd-ðåàêöèé ïðè íèçêèõ ýíåðãèÿõ, âàæíûõ äëÿ ïîíè-
ìàíèÿ ïðîöåññîâ ãîðåíèÿ íà Ñîëíöå è â çâåçäàõ, ÏÊÊ
ðåêîìåíäîâàë ïîääåðæàòü ïðîåêòû NEMO-3
(SUPERNEMO), EDELWEISS-II, GERDA&MAJORANA,
GEMMA-II è LESI äëÿ âûïîëíåíèÿ â 2010–2012 ãã. ñ
ïåðâûì ïðèîðèòåòîì.

Ïðîåêòû â ðàìêàõ íîâîé òåìû «Ôèçèêà ëåãêèõ

ìåçîíîâ». ÏÊÊ îòìåòèë ôóíäàìåíòàëüíóþ çíà÷èìîñòü
ïîëÿðèçàöèîííûõ èññëåäîâàíèé, ðàññìàòðèâàåìûõ â
ïðîåêòå SPRING, îáúåäèíÿþùåì èññëåäîâàíèÿ êîðîò-
êîäåéñòâóþùèõ NN-âçàèìîäåéñòâèé íà óñòàíîâêå
ANKE óñêîðèòåëÿ COSY è ïîäãîòîâèòåëüíûå ðàáîòû ê
áóäóùåìó ýêñïåðèìåíòó PAX íà FAIR â GSI; çàñëóøàë
èíôîðìàöèþ îá ó÷àñòèè ËßÏ â ðàìêàõ ïðîåêòà PEN-
MEG â äâóõ ìàñøòàáíûõ ýêñïåðèìåíòàõ ïî èçó÷åíèþ
ðàñïàäîâ & '� �� e è ( 	� �� e â PSI, êîòîðûå îáåñïå-

÷àò ïðåöèçèîííóþ ïðîâåðêó óíèâåðñàëüíîñòè (�e è
ïîèñê ÿâëåíèé íîâîé ôèçèêè âíå ðàìîê Ñòàíäàðòíîé
ìîäåëè; ñ èíòåðåñîì çàñëóøàë èíôîðìàöèþ î ïðî-
ãðàììå èññëåäîâàíèé âçàèìîäåéñòâèÿ ïèîíîâ ñ ÿäðà-
ìè ãåëèÿ ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ (íèæå )-ðåçî-
íàíñà), êîòîðûå ìîãóò ïðèâåñòè ê îáíàðóæåíèþ ðîæäå-
íèÿ îäèíî÷íûõ 	-êâàíòîâ âî âçàèìîäåéñòâèÿõ &� ñ 4He
â çàâèñèìîñòè îò ýíåðãèè ïàäàþùèõ ïèîíîâ è ïëîòíî-
ñòè ÿäåðíîé ìàòåðèè íà âîçáóæäåíèå )-ðåçîíàíñà.
Îòìåòèâ âàæíîñòü ïðîåêòîâ SPRING, PEN-MEG è
PAINUC äëÿ íàó÷íîé ïðîãðàììû ËßÏ, ÏÊÊ ðåêîìåíäî-
âàë îäîáðèòü èõ äëÿ ðåàëèçàöèè â 2010–2012 ãã. ñ ïåð-
âûì ïðèîðèòåòîì.

Çàñëóøàâ äîêëàä îá ýêñïåðèìåíòàëüíîì èññëåäî-
âàíèè äèíàìèêè òåïëîâîé ÿäåðíîé ìóëüòèôðàãìåíòà-
öèè, ïðîâîäèìîì ñ ïîìîùüþ óñîâåðøåíñòâîâàííîé
4&-óñòàíîâêè ÔÀÇÀ íà ïó÷êå íóêëîòðîíà â ðàìêàõ
òåìû «Èññëåäîâàíèÿ ïî ôèçèêå ðåëÿòèâèñòñêèõ òÿæå-
ëûõ è ëåãêèõ èîíîâ» ïî ïðîåêòó ÔÀÇÀ-3, ÏÊÊ ïðèíÿë âî
âíèìàíèå ðåçóëüòàòû, ïîëó÷åííûå íà óñòàíîâêå, è ðå-
êîìåíäîâàë ïðîäîëæèòü ýòó ïðîãðàììó â 2010–2011 ãã.

ÏÊÊ ñ îñîáûì èíòåðåñîì îçíàêîìèëñÿ ñî ñòåíäî-
âûìè ñîîáùåíèÿìè ìîëîäûõ ó÷åíûõ î íîâûõ ðåçóëü-
òàòàõ è ïðîåêòàõ â îáëàñòè ÿäåðíîé ôèçèêè è ôèçèêè
÷àñòèö è ðåêîìåíäîâàë ïðîäîëæàòü âêëþ÷åíèå òàêîé
ôîðìû ïðåçåíòàöèé â ïðîãðàììó áóäóùèõ ñåññèé. ÏÊÊ
ïîä÷åðêíóë, ÷òî ïðÿìàÿ îòâåòñòâåííîñòü ìîëîäûõ ó÷å-
íûõ çà óñòàíîâêè è àíàëèç ýêñïåðèìåíòàëüíûõ äàííûõ
ÿâëÿåòñÿ âàæíûì øàãîì ê ðîñòó èõ óâåðåííîñòè è ãà-
ðàíòèåé â áóäóùåì èõ ýíåðãè÷íîãî ó÷àñòèÿ â èññëåäî-
âàíèÿõ.

30-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñîñòîÿ-

ëàñü 25–26 èþíÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåñ-

ñîðà Â. Êàíöåðà.

Ïðåäñåäàòåëü ÏÊÊ ïðèâåòñòâîâàë ÷ëåíîâ êîìèòå-
òà è ïðåäñòàâèë îñíîâíûå ïîëîæåíèÿ ñâîåãî äîêëàäà
íà ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ôåâðàëü 2009 ã.), à

37

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACs

recommended supporting the projects NEMO-3 (SU-
PERNEMO), EDELWEISS-II, GERDA&MAJORANA,
GEMMA-II, and LESI in 2010–2012 with first priority.

Projects under the new theme «Physics of Light Me-

sons». The PAC recognized the fundamental impor-
tance of polarization studies proposed in the SPRING
project which combines investigations of short-range
NN properties using the ANKE facility at COSY and
preparatory work for the future PAX experiment at
GSI/FAIR. The PAC heard with interest the information
on DLNP’s participation, under the PEN-MEG project, in
two ambitious experiments at PSI on the decays
& '� �� e and ( 	� �� e which will provide a precision

test of (�e universality and a search for new physics be-
yond the Standard Model. The Committee also heard
with interest the information on the PAINUC programme
of studies of pion interactions with helium nuclei at inter-
mediate pion energies (below the )-resonance) which
may reveal whether the production of single 	’s in &� 4He
interactions depends on the incident pion energy and
whether there is influence of the nuclear matter density
on the )-resonance excitation. The PAC emphasized
the importance of the SPRING, PEN-MEG, and PAINUC
projects for the research programme of DLNP and rec-
ommended their approval for 2010–2012 with first
priority.

Concerning the report on the experimental study of
the dynamics of thermal nuclear multifragmentation per-
formed with the modified 4& setup FASA-3 at the Nu-
clotron beam under the theme «Research on Relativistic
Heavy- and Light-Ion Physics», the PAC appreciated the
results obtained in this programme and recommended
its continuation in 2010–2011.

The PAC was particularly pleased with the presen-
tations of new results and proposals by young scientists
in the field of nuclear and particle physics research and
recommended that this type of presentations be contin-
ued in the future. The PAC appreciated the fact that di-
rect responsibilities for setups and data analysis have
been given to young scientists. This is an important
move to increase their confidence and to guarantee their
strong future involvement in research.

The 30th meeting of the Programme Advisory

Committee for Condensed Matter Physics was held

on 25–26 June. It was chaired by Professor

V. Kantser.

The Chairperson of the PAC welcomed the Commit-
tee members and presented a short overview of his re-
port delivered at the session of the JINR Scientific Coun-
cil (February 2009) and information about the implemen-
tation of the recommendations of the previous PAC
meeting. JINR Vice-Director M. Itkis informed the PAC
about the Resolution of the 105th session of the Scientif-
ic Council (February 2009), the decisions of the Commit-
tee of Plenipotentiaries (March 2009), and about the



òàêæå èíôîðìàöèþ î âûïîëíåíèè ðåêîìåíäàöèé ïðå-
äûäóùåé ñåññèè ÏÊÊ. Âèöå-äèðåêòîð ÎÈßÈ Ì. Ã. Èò-
êèñ ïðîèíôîðìèðîâàë ÏÊÊ î ðåêîìåíäàöèÿõ 105-é
ñåññèè Ó÷åíîãî ñîâåòà Èíñòèòóòà (ôåâðàëü 2009 ã.),
ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé
(ìàðò 2009 ã.), à òàêæå î ïîäãîòîâêå Ñåìèëåòíåãî ïëàíà
ðàçâèòèÿ ÎÈßÈ íà 2010–2016 ãã. ÏÊÊ ñ óäîâëåòâîðåíè-
åì îòìåòèë, ÷òî âñå îñíîâíûå çàäà÷è èññëåäîâàíèé
ÎÈßÈ â îáëàñòè ôèçèêè êîíäåíñèðîâàííîãî ñîñòîÿ-
íèÿ îòðàæåíû â ïðåäñòàâëåííîì ïðîåêòå ïëàíà.

Ñ èíòåðåñîì çàñëóøàâ äîêëàä Ã. Â. Ìèöûíà ïî çà-
âåðøàþùåéñÿ òåìå «Ðàçâèòèå ìåòîäîâ è ñðåäñòâ ëó-
÷åâîé òåðàïèè è ñîïóòñòâóþùåé äèàãíîñòèêè íà
àäðîííûõ ïó÷êàõ ÎÈßÈ», ÏÊÊ îòìåòèë óñèëèÿ äèðåê-
öèè ÎÈßÈ ïî ñîçäàíèþ â Äóáíå Öåíòðà ðàäèàöèîííîé
ìåäèöèíû, à òàêæå ñîòðóäíè÷åñòâî ñ áåëüãèéñêîé êîì-
ïàíèåé IBA â ðàìêàõ ðàçâèòèÿ ïåðåäîâûõ òåõíîëîãèé â
îáëàñòè ïðîòîííîé òåðàïèè, è ðåêîìåíäîâàë ïðîäîë-
æåíèå èññëåäîâàíèé â ðàìêàõ íîâîé òåìû «Ïðîâåäå-
íèå ìåäèêî-áèîëîãè÷åñêèõ èññëåäîâàíèé íà àäðîííûõ
ïó÷êàõ ÎÈßÈ» â 2010–2012 ãã.

ÏÊÊ çàñëóøàë ñîîáùåíèå À. Â. Âèíîãðàäîâà î âû-
ïîëíåííîé ðàáîòå è îñíîâíûõ öåëÿõ, êîòîðûå áóäóò
äîñòèãíóòû â 2009 ã. â õîäå ìîäåðíèçàöèè ðåàêòîðà
ÈÁÐ-2, è ñ óäîâëåòâîðåíèåì îòìåòèë, ÷òî âñå ðàáîòû
ïðîâîäÿòñÿ â ñîîòâåòñòâèè ñ òåõíè÷åñêèì è ôèíàíñî-
âûì ïëàíàìè. ÏÊÊ ïîääåðæàë ïëàí ïðîâåäåíèÿ òåõíè-
÷åñêèõ ðàáîò è ôèíàíñèðîâàíèÿ â 2009 ã., à òàêæå ðåêî-
ìåíäîâàë îðãàíèçîâàòü ïîñåùåíèå ÷ëåíàìè ÏÊÊ ðåàê-
òîðà ÈÁÐ-2 äëÿ îçíàêîìëåíèÿ íåïîñðåäñòâåííî íà
ìåñòå ñ òåêóùèìè ðàáîòàìè ïî åãî ìîäåðíèçàöèè.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ äîêëàä Ä. Ï. Êîçëåíêî î
ïëàíàõ ïî ìîäåðíèçàöèè êîìïëåêñà ñïåêòðîìåòðîâ íà
ðåàêòîðå ÈÁÐ-2Ì íà êîðîòêèé òðåõëåòíèé è äëèòåëü-
íûé ñåìèëåòíèé ïåðèîäû, îòìåòèâ âàæíîñòü êîíöåí-
òðàöèè äîñòóïíûõ ðåñóðñîâ íà ïåðâîî÷åðåäíûõ íà-
ïðàâëåíèÿõ, êàñàþùèõñÿ ÄÍ-6, GRAINS, ÑÊÀÒ/ÝÏÑÈ-
ËÎÍ, è ïîääåðæàë ïëàíû äèðåêöèè ËÍÔ ïî
äàëüíåéøåìó ðàçâèòèþ óñòàíîâîê â ýòîé ëàáîðàòîðèè.

Ïðèíÿâ ê ñâåäåíèþ äîêëàä, ïðåäñòàâëåííûé
Ñ. Ç. Ïàêóëÿêîì, î ïåðñïåêòèâàõ ðàçâèòèÿ ÓÍÖ ÎÈßÈ
â 2010–2016 ãã., ÷ëåíû ÏÊÊ îòìåòèëè âàæíîñòü çàêëþ-
÷åíèÿ äâóñòîðîííèõ ñîãëàøåíèé ìåæäó ÓÍÖ è îáðàçî-
âàòåëüíûìè ó÷ðåæäåíèÿìè ñòðàí-ó÷àñòíèö ÎÈßÈ äëÿ
ôîðìàëüíîãî ïðèçíàíèÿ îáðàçîâàòåëüíûõ ïðîãðàìì
ÓÍÖ, à òàêæå ñîòðóäíè÷åñòâî ÓÍÖ ñ ïîëíîìî÷íûìè
ïðåäñòàâèòåëÿìè ïðàâèòåëüñòâ ñòðàí-ó÷àñòíèö ïî
ðàçâèòèþ ñïåöèàëüíîé ñèñòåìû ñòèïåíäèé/ãðàíòîâ
äëÿ ïîâûøåíèÿ çàèíòåðåñîâàííîñòè ñòóäåíòîâ èç
ñòðàí-ó÷àñòíèö â îáó÷åíèè â àñïèðàíòóðå ÎÈßÈ. Êî-
ìèòåò ðåêîìåíäîâàë àêòèâèçèðîâàòü êîíòàêòû ñ ïîë-
íîìî÷íûìè ïðåäñòàâèòåëÿìè ñ öåëüþ îðãàíèçàöèè ðå-
ãóëÿðíûõ âèçèòîâ ïðåïîäàâàòåëåé åñòåñòâåííûõ íàóê
è øêîëüíèêîâ èç ñòðàí-ó÷àñòíèö.

ÏÊÊ çàñëóøàë íàó÷íûå äîêëàäû: Ì. À. Áåëóøêèíà
«Ãðàíèöû ðàçäåëà â àìôèôèëüíûõ ñèñòåìàõ»,
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preparation of the Seven-Year Plan for the Development
of JINR for 2010–2016. The PAC was pleased to note
that all the milestones of the JINR research in the area of
condensed matter physics have been reflected in the
presented draft of the plan.

The PAC noted with interest the report by G. Mitsyn
on the closing theme «Further Development of Methods
and Instrumentation for Radiotherapy and Associated
Diagnostics with the JINR Hadron Beams». The Com-
mittee welcomed the efforts taken by the JINR Direc-
torate for the establishment at Dubna of a Centre for Ra-
diation Medicine, as well as the collaboration with the
Belgian company IBA in the development of advanced
technologies in the proton therapy field, and recom-
mended continuation of the activities within the new
theme «Medical and Biological Research with the JINR
Hadron Beams» in 2010–2012.

The PAC heard a report presented by A. Vino-
gradov about the work already accomplished on the
modernization of the IBR-2 reactor and about the main
goals to be achieved in 2009, and was pleased to note
that this work was proceeding in accordance with the
technical and financial plans. The PAC supported the
technical and financial activities planned for the year
2009. It also recommended arranging a visit of the PAC
members to the IBR-2 reactor in order to familiarize
them on site with the modernization work under way at
FLNP.

The PAC took note of the report presented by D. Ko-
zlenko on the modernization of the spectrometer com-
plex of the IBR-2M reactor in the short-term (three-year)
and long-term (seven-year) periods. The PAC noted the
importance of concentration of the available resources
on the first-priority instruments (DN-6, GRAINS,
SKAT/EPSILON) and supported the plans of the FLNP
Directorate concerning further development of instru-
ments in this Laboratory.

The PAC took note of the report presented by
S. Pakuliak on the prospects for developing the JINR
University Centre (UC) in 2010–2016. The PAC wel-
comed the UC’s efforts to establish bilateral agreements
with educational bodies of the Member States with a
view to having the UC courses and activities formally
recognized, as well as the collaboration of the UC with
the Plenipotentiaries of the governments of the Member
States in the development of a special system of schol-
arships/grants in order to engage students from a larger
number of Member States to the postgraduate studies at
JINR. The Committee recommended intensification of
contacts with the Plenipotentiaries with a view to orga-
nizing regular visits to the UC of natural science teach-
ers and school pupils from Member States.

The PAC heard the following scientific reports: «In-
terfaces in Amphiphilic Systems» presented by
Ì. Belushkin, «Response of Mice Retina to Exposure of
	 Irradiation, Accelerated Protons, and N-nitroso-



Ì. Þ. Ëîãèíîâîé «Îòâåò ñåò÷àòêè ìûøåé íà äåéñòâèå
ãàììà-èçëó÷åíèÿ, ïðîòîíîâ è ìåòèëíèòðîçîìî÷åâè-
íû», Ð. Í. Âàñèíà «Êðèñòàëëîãðàôè÷åñêèå ïðåèìóùå-
ñòâåííûå îðèåíòèðîâêè è ñâîéñòâà êâàðöà: íåéòðîíî-
ãðàôè÷åñêèå èññëåäîâàíèÿ ïîðîä çåìíîé êîðû»,
Ã. Àäàìà «Ìîäåëèðîâàíèå ñâåðõïðîâîäÿùåãî ôàçîâî-
ãî ïåðåõîäà ñ âûñîêîé êðèòè÷åñêîé òåìïåðàòóðîé â êó-
ïðàòàõ â ðàìêàõ äâóõçîííîé ìîäåëè Õàááàðäà».

Çàñëóøàâ èíôîðìàöèþ Â. À. Êðûëîâà î 1-ì, 2-ì è
3-ì ìåæäóíàðîäíûõ ñîâåùàíèÿõ «Ìîëåêóëÿðíî-äèíà-
ìè÷åñêèå èññëåäîâàíèÿ â íàóêàõ î âåùåñòâå è áèîëî-
ãèè» (MSSMBS 2004, 2006, 2008 ãã.), ðåãóëÿðíî ïðîâî-
äèìûõ â ÎÈßÈ, ÷ëåíû êîìèòåòà îñîáî îòìåòèëè, ÷òî
íàó÷íûå ïðîãðàììû ñîâåùàíèé îòðàçèëè ñîâðåìåí-
íîå ñîñòîÿíèå è áóäóùèå âîçìîæíîñòè êîìïüþòåðíîãî
è ìîëåêóëÿðíîãî ìîäåëèðîâàíèÿ â íàóêàõ î âåùåñòâå
è áèîëîãèè, è ðåêîìåíäîâàëè è â äàëüíåéøåì ðåãó-
ëÿðíî ïðîâîäèòü ñîâåùàíèÿ MSSMBS.

ÏÊÊ ñ áîëüøèì èíòåðåñîì îçíàêîìèëñÿ ñî ñòåíäî-
âûìè ñîîáùåíèÿìè, ïðåäñòàâëåííûìè ìîëîäûìè ó÷å-
íûìè èç ËÈÒ, ËßÏ è ËÒÔ, â ðàçëè÷íûõ îáëàñòÿõ ôèçè-
êè, áèîëîãèè, íàíîòåõíîëîãèé è â ðàçðàáîòêå ïðîãðàì-
ìíîãî îáåñïå÷åíèÿ, à òàêæå ïðèíÿë ê ñâåäåíèþ
çàêëþ÷èòåëüíûå äîêëàäû, ïðåäñòàâëåííûå Â. Â. Èâà-
íîâûì è Ã. Â. Ìèöûíûì. ÏÊÊ âûðàçèë óäîâëåòâîðåíèå
â ñâÿçè ñ âîçðîñøèì ÷èñëîì âûïîëíåííûõ íà âûñîêîì
óðîâíå íàó÷íûõ äîêëàäîâ è ïîñòåðíûõ ïðåçåíòàöèé è
ðåêîìåíäîâàë ïðîäîëæåíèå ýòîé ðàáîòû.
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N-methylurea» presented by Ì. Loguinova, «Crystallo-
graphic Preferred Orientation and Properties of Quartz:
A Neutron Diffraction Study of the Earth’s Crust Rocks»
presented by R. Vasin, and «Modeling the High Critical
Temperature Superconducting Phase Transition in
Cuprates within the Two-Band Hubbard Model» pre-
sented by Gh. Adam.

The PAC heard the information presented by
V. Krylov about the 1st, 2nd, and 3rd international work-
shops «Molecular Simulation Studies in Material and Bi-
ological Sciences» (MSSMBS: 2004, 2006, 2008) which
are regularly organized at JINR. The Committee was im-
pressed by the MSSMBS scientific programmes that re-
flect the present status and future possibilities of com-
puter and molecular modeling in materials and life sci-
ences, and recommended further regular holding of
these workshops.

The PAC was especially pleased with the poster
presentations by young scientists from LIT, DLNP, and
BLTP in the fields of physics, biology, nanotechnology,
and software development, and with the concluding re-
ports presented by V. Ivanov and G. Mitsyn. The Com-
mittee appreciated the increased number of high-quality
scientific reports and poster presentations and recom-
mended that these activities be continued.

Äóáíà, 25–26 èþíÿ.
Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà

ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä

Dubna, 25–26 June.
Meeting of the Programme Advisory Committee

for Condensed Matter Physics



14 àïðåëÿ íà ðàñøèðåííîì çàñåäàíèè Ïðåçèäèóìà

ÐÀÍ ïîä ïðåäñåäàòåëüñòâîì àêàäåìèêà Þ. Ñ. Îñèïîâà

«Áîëüøîé àäðîííûé êîëëàéäåð — íîâûé øàã ê ïîçíà-

íèþ ãëóáèí ìàòåðèè. Ó÷àñòèå Ðîññèè â ìåæäóíàðîäíîì

ìåãàïðîåêòå» ñ ñîäîêëàäàìè âûñòóïèëè àêàäåìèê-ñå-

êðåòàðü Îòäåëåíèÿ ôèçè÷åñêèõ íàóê ÐÀÍ àêàäåìèê

Â. À. Ìàòâååâ è ÷ëåí Ïðåçèäèóìà ÐÀÍ äèðåêòîð ÎÈßÈ

àêàäåìèê À. Í. Ñèñàêÿí.

Â. À. Ìàòâååâ ïîäðîáíî ðàññêàçàë î ôèçè÷åñêèõ

çàäà÷àõ è âêëàäå ó÷åíûõ Ðîññèè â ìåæäóíàðîäíûé ìå-

ãàïðîåêò LHC â ÖÅÐÍ, îñòàíîâèâøèñü òàêæå íà âîïðî-

ñàõ ó÷àñòèÿ â ñîçäàíèè ñàìîãî êîëëàéäåðà.

À. Í. Ñèñàêÿí ðàññêàçàë î áîëüøîì âêëàäå òåîðå-

òèêîâ, ýêñïåðèìåíòàòîðîâ, ìåòîäèñòîâ, óñêîðèòåëüùè-

êîâ, èíæåíåðîâ, ó÷åíûõ è òåõíèêîâ ÎÈßÈ â ïðîåêò âåêà,

à òàêæå îá èíòåãðèðóþùåé ðîëè Èíñòèòóòà äëÿ çàèíòå-

ðåñîâàííûõ ñòðàí-ó÷àñòíèö, ïðåæäå âñåãî ñòðàí ÑÍÃ, è,

â ÷àñòíîñòè, ðîëè ïðîìûøëåííûõ ïðåäïðèÿòèé ñòðàí-

ó÷àñòíèö â èçãîòîâëåíèè óíèêàëüíûõ çàêàçîâ äëÿ LHC.

Îí òàêæå êîñíóëñÿ îòäåëüíûõ ïóíêòîâ íàó÷íîé ïðîãðàì-

ìû ÎÈßÈ (êîìïëåìåíòàðíûõ ê ïðîãðàììàì ÖÅÐÍ è äðó-

ãèõ ìèðîâûõ ëàáîðàòîðèé), êîòîðûå äîïîëíÿò ïðåäñòà-

âëåíèÿ î ñòðîåíèè ìàòåðèè (ïðîåêò NICA è äð.).

Â ïðåíèÿõ ïî äîêëàäàì âûñòóïèëè âèöå-ïðåçèäåíòû

ÐÀÍ àêàäåìèêè Ã. À. Ìåñÿö è À. Ô. Àíäðååâ, àêàäåìèêè

Â. À. Ðóáàêîâ (ÈßÈ, Òðîèöê) è Ñ. Ñ. Ãåðøòåéí (ÈÔÂÝ,

Ïðîòâèíî), ÷ëåí-êîððåñïîíäåíò ÐÀÍ Â. Í. Ðèòóñ

(ÔÈÀÍ, Ìîñêâà), ïðîôåññîð Í. Å. Òþðèí (ÈÔÂÝ, Ïðîò-

âèíî) è äðóãèå ó÷åíûå.

Ïîäâîäÿ èòîãè çàñåäàíèÿ, ïðåçèäåíò ÐÀÍ àêàäåìèê

Þ. Ñ. Îñèïîâ åùå ðàç îòìåòèë âûäàþùèéñÿ âêëàä ó÷å-

íûõ ðîññèéñêèõ íàó÷íûõ öåíòðîâ è ÎÈßÈ â èññëåäîâà-

íèÿ òàéí ìèêðîìèðà, â òîì ÷èñëå â ñîçäàíèå áîëüøîãî

àäðîííîãî êîëëàéäåðà è ðàçðàáîòêó åãî íàó÷íîé ïðî-

ãðàììû.

17–20 àïðåëÿ â Ãààãå ïðîõîäèëà 58-ÿ Ïàãóîøñêàÿ

êîíôåðåíöèÿ «Íàóêà è ìèðîâûå ïðîáëåìû», â öåíòðå

âíèìàíèÿ êîòîðîé áûëè ðîññèéñêèå è àìåðèêàíñêèå

èíèöèàòèâû ïî ÿäåðíîìó ðàçîðóæåíèþ è íåðàñïðîñòðà-

íåíèþ. Êîíôåðåíöèÿ ñîáðàëà èçâåñòíûõ ó÷åíûõ, äèïëî-

ìàòîâ, ãîñóäàðñòâåííûõ è îáùåñòâåííûõ äåÿòåëåé. Ðîñ-

ñèéñêóþ ñòîðîíó ïðåäñòàâëÿëè ÷ëåí Ïðåçèäèóìà ÐÀÍ,

ïåðâûé çàìåñòèòåëü ïðåäñåäàòåëÿ Íàöèîíàëüíîãî Ïàãó-

îøñêîãî êîìèòåòà, äèðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñè-

ñàêÿí, ïîñîë ïî îñîáûì ïîðó÷åíèÿì ÌÈÄ ÐÔ Ã. Â. Áåð-

äåííèêîâ, çàìåñòèòåëè ïðåäñåäàòåëÿ Íàöèîíàëüíîãî

Ïàãóîøñêîãî êîìèòåòà ïðîôåññîðà Ñ. Ï. Êàïèöà è

À. Ñ. Ãèíçáóðã, ïîëèòîëîãè ïðîôåññîðà ÌÃÈÌÎ

À. È. Íèêèòèí, Â. Í. Êàìûøàíîâ è Â. È. Ìèçèí, à òàêæå

äèðåêòîð æåíåâñêîãî îôèñà Ïàãóîøñêîãî äâèæåíèÿ ïî-

ñîë ÐÔ Ñ. Á. Áàöàíîâ.

Àêàäåìèê À. Í. Ñèñàêÿí âûñòóïèë íà òåìó «Íàóêà

ñáëèæàåò íàðîäû» íà çàñåäàíèè ñåêöèè «ßäåðíîå ðàçî-
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An extended session of the RAS Presidium «The

Large Hadron Collider — a New Step towards Deep Cog-

nition of Matter: Russia’s Part in the International

Mega-Project» was held on 14 April. It was presided by

Academician Yu. Osipov. Academician-Secretary of the

RAS Department of Physics Sciences Academician

V. Matveev and RAS Presidium Member JINR Director

Academician A. Sissakian made co-reports at the session.

V. Matveev spoke in detail about physics tasks and

the part Russian scientists play in the international

mega-project LHC at CERN. He also talked about issues of

participation in the development of the collider.

A. Sissakian spoke about the large contribution of

JINR theorists, experimenters, coordinators, accelerator

specialists, engineers, and technologists to the project of

the 21st century. In his report, he gave a brief account of

the integrating role of the Institute for the interested Mem-

ber States, primarily CIS countries, and, in particular, the

role of industrial enterprises of Member States in the pro-

duction of unique orders for the LHC. A. Sissakian also

touched upon several chapters of the JINR scientific pro-

gramme (complementary to programmes of CERN and

other world scientific laboratories) that will replenish our

knowledge of the structure of matter (the NICA project,

etc.).

RAS Vice-Presidents Academicians G. Mesyats and

A. Andreev, Academicians V. Rubakov (INR, Troitsk) and

S. Gershtein (IHEP, Protvino), RAS Corresponding Mem-

ber V. Ritus (IP, RAS, Moscow), Professor N. Tyurin

(IHEP, Protvino), and other scientists took part in the dis-

cussion of the reports.

Summing up the results of the session, RAS President

Academician Yu. Osipov marked once again the outstand-

ing contribution made by scientists from Russian scientific

centres and JINR to the research of the microworld mys-

teries, including the development of the Large Hadron Col-

lider and the elaboration of its scientific programme.

The 58th Pugwash conference «Science and World

Issues» was held on 17–20 April in Hague. It was focused

on the Russian and American initiatives on nuclear dis-

armament and nonproliferation. Famous scientists, diplo-

mats, state and public figures attended the event. The

Russian side was represented by Member of the RAS Pre-

sidium, First Deputy Chairman of the National Pugwash

Committee, JINR Director Academician A. Sissakian, Am-

bassador-at-large of the RF Ministry for Foreign Affairs

G. Berdennikov, Deputy Chairmen of the National Pug-

wash Committee Professors S. Kapitsa and A. Ginzburg,

political analysts Professors of the Moscow State Insti-

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION



ðóæåíèå è íåðàñïðîñòðàíåíèå». Íà ïðèìåðå ÎÈßÈ è

ÖÅÐÍ îí ðàññêàçàë î êëþ÷åâîé ðîëè íàóêè â ðåøåíèè

ïðîáëåì, ñòîÿùèõ ñåãîäíÿ ïåðåä ÷åëîâå÷åñòâîì.

Â õîäå êîíôåðåíöèè ñîñòîÿëàñü âñòðå÷à À. Í. Ñè-

ñàêÿíà ñ ïðåçèäåíòîì Ïàãóîøñêîãî êîìèòåòà ïîñëîì

Äæ. Äõàíàïàëîé (Øðè-Ëàíêà), ãåíåðàëüíûì ñåêðåòàðåì

êîìèòåòà ïðîôåññîðîì Ï. Êîòòà-Ðàìóñèíî (Èòàëèÿ), èñ-

ïîëíèòåëüíûì äèðåêòîðîì äîêòîðîì Äæ. Áîóòâåëëîì

(ÑØÀ) è äð., íà êîòîðîé îáñóæäàëèñü âîïðîñû ñîòðóä-

íè÷åñòâà.

21–23 àïðåëÿ â Åðåâàíå ïðîõîäèëî îáùåå ñîáðà-

íèå Íàöèîíàëüíîé àêàäåìèè íàóê Àðìåíèè.

Ñ îò÷åòíûì äîêëàäîì âûñòóïèë ïðåçèäåíò ÍÀÍ Àð-

ìåíèè àêàäåìèê Ð. Ìàðòèðîñÿí, îòìåòèâøèé îñîáóþ

ðîëü ÎÈßÈ â ðàçâèòèè ôóíäàìåíòàëüíîé íàóêè â Àðìå-

íèè è â ñòðàíàõ-ó÷àñòíèöàõ. Â îáùåì ñîáðàíèè ó÷àñòâî-

âàëè ïðåçèäåíò ÐÀ Ñ. Ñàðãñÿí, ïðåìüåð-ìèíèñòð ÐÀ

Ò. Ñàðêèñÿí, êàòîëèêîñ âñåõ àðìÿí Ãàðåãèí II, ìèíèñòð

äèàñïîðû Ã. Àêîïÿí è äðóãèå ÷ëåíû àêàäåìèè, ïðåäñòà-

âëÿâøèå äèàñïîðó, ãîñóäàðñòâåííûå è îáùåñòâåííûå

äåÿòåëè, à òàêæå ãîñòè èç íàó÷íûõ öåíòðîâ çàðóáåæíûõ

ñòðàí.

Àêàäåìèêè ÐÀÍ, èíîñòðàííûå ÷ëåíû ÍÀÍ Àðìåíèè

À. Í. Ñèñàêÿí — äèðåêòîð ÎÈßÈ è Þ. Ö. Îãàíåñÿí —

íàó÷íûé ðóêîâîäèòåëü ËßÐ èì. Ã. Í. Ôëåðîâà âûñòóïèëè

â õîäå äèñêóññèè ïî äîêëàäó Îòäåëåíèÿ ôèçèêè è

àñòðîôèçèêè ñ ñîîáùåíèÿìè î ñîòðóäíè÷åñòâå ìåæäó

ÎÈßÈ è íàó÷íûìè öåíòðàìè Àðìåíèè.

Â õîäå âèçèòà â Àðìåíèþ À. Í. Ñèñàêÿí è

Þ. Ö. Îãàíåñÿí áûëè ïðèíÿòû ïðåìüåð-ìèíèñòðîì ÐÀ

Ò. Ñàðêèñÿíîì, ìèíèñòðîì ýêîíîìè÷åñêîãî ðàçâèòèÿ è

òîðãîâëè Í. Åðèöÿíîì, ïðåçèäåíòîì ÍÀÍ Àðìåíèè

Ð. Ìàðòèðîñÿíîì, ïðåäñåäàòåëåì Ãîñêîìèòåòà ïî íàóêå

è òåõíîëîãèÿì Ñ. Àðóòóíÿíîì, çàìåñòèòåëåì ìèíèñòðà

êóëüòóðû Ã. Ãþðäæÿíîì è îáñóäèëè øèðîêèé êðóã âî-

ïðîñîâ ñîòðóäíè÷åñòâà.

À. Í. Ñèñàêÿí è Þ. Ö. Îãàíåñÿí ïîñåòèëè Åðåâàí-

ñêèé ôèçè÷åñêèé èíñòèòóò, áåñåäîâàëè ñ äèðåêòîðîì

À. ×èëèíãàðÿíîì, à òàêæå âñòðåòèëèñü ñ ðóêîâîäèòåëÿ-

ìè ÅðÃÓ è ðÿäà èíñòèòóòîâ, âåäóùèìè ó÷åíûìè Àðìå-

íèè.

41

tute of International Relations A. Nikitin, V. Kamyshanov

and V. Mizin, and Director of the Geneva Office of the

Pugwash movement RF Ambassador S. Batsanov.

Academician A. Sissakian made a report on the topic

«Science Bringing Nations Together» at the meeting of the

section «Nuclear Disarmament and Nonproliferation».

Using JINR and CERN as an example, he spoke about the

key role of science in the solution of problems that

mankind faces today.

During the event, A. Sissakian had a meeting with

President of the Pugwash Committee Ambassador

J. Dhanapala (Sri Lanka), General Secretary of the Com-

mittee Professor P. Kotta-Ramusino (Italy), Executive Di-

rector Doctor J. Boutwell (USA), and other participants.

They discussed issues of cooperation.

The General Assembly of the National Academy of

Sciences of Armenia was held on 21–23 April in Yerevan.

President of NAS of Armenia Academician R. Mar-

tirosyan made a report on current issues. He marked a

special role of JINR in the development of fundamental

science in Armenia and JINR Member States. The following

persons took part in the General Assembly: RA President

S. Sargsyan, RA Prime Minister T. Sargsyan, Patriarch of

Armenia Garegin II, Diaspora Minister G. Akopian and oth-

er members of the Academy who represent the Diaspora,

state and public figures, and guests from foreign scientific

centres.

RAS Academicians, Foreign Academicians of NAS of

Armenia A. Sissakian, JINR director, and Yu. Oganessian,

scientific leader of the Flerov Laboratory of Nuclear Reac-

tions, took the floor during the discussions on the report

of the Physics and Astrophysics Department. They in-

formed the participants on the cooperation of JINR with

scientific centres of Armenia.

During their stay in Armenia, A. Sissakian and

Yu. Oganessian were received by RA Prime Minister

T. Sargsyan, Minister of Economic Development and Trade

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Åðåâàí, 21–23 àïðåëÿ. Îáùåå ñîáðàíèå Íàöèîíàëüíîé
àêàäåìèè íàóê Àðìåíèè. Ïðåìüåð-ìèíèñòð ÐÀ Ò. Ñàðêèñÿí,

À. Í. Ñèñàêÿí, Þ. Ö. Îãàíåñÿí è ñîïðîâîæäàþùèå ëèöà

Yerevan, 21–23 April. General Assembly of the National
Academy of Sciences of Armenia. RA Prime Minister

T. Sargsyan, A. Sissakian, Yu. Oganessian, and the
accompanying persons



23 àïðåëÿ ÎÈßÈ ïîñåòèë àòòàøå ïî íàóêå è òåõíî-

ëîãèÿì ïîñîëüñòâà Ôðàíöèè â Ðîññèè Ìèøåëü Òàðàðèí.

Â äèðåêöèè ãîñòÿ ïðèíèìàëè âèöå-äèðåêòîð Èíñòèòóòà

Ì. Ã. Èòêèñ, ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷,

íà÷àëüíèê îòäåëà ìåæäóíàðîäíûõ ñâÿçåé Ä. Â. Êàìàíèí.

Ôèçèê ïî îáðàçîâàíèþ, Ì. Òàðàðèí ñ áîëüøèì èí-

òåðåñîì ïîçíàêîìèëñÿ ñ èñòîðèåé ñîçäàíèÿ ÎÈßÈ è ñî-

òðóäíè÷åñòâà ñ ôèçèêàìè Ôðàíöèè, áàçîâûìè óñòàíîâ-

êàìè Èíñòèòóòà è îñíîâíûìè íàïðàâëåíèÿìè èññëåäîâà-

íèé. Âîò ÷òî îí ñêàçàë: «Íàøè ñòðàíû î÷åíü àêòèâíî

ñîòðóäíè÷àþò â îáëàñòÿõ ÿäåðíîé ôèçèêè è ôèçèêè ýëå-

ìåíòàðíûõ ÷àñòèö, è ýòî âåñîìûé ïîâîä äëÿ çíàêîìñòâà

ñ âàøèì öåíòðîì. Ñåãîäíÿ ôèçèêà, íà ìîé âçãëÿä, ñî-

ñòàâëÿåò îñíîâíóþ ÷àñòü ñîòðóäíè÷åñòâà ìåæäó Ðîññè-

åé, ãäå ôèçè÷åñêèå èññëåäîâàíèÿ î÷åíü ðàçâèòû, è

Ôðàíöèåé. À âîîáùå, ñîòðóäíè÷åñòâó ìåæäó íàøèìè

ñòðàíàìè óæå áîëåå 200 ëåò». Ïîñëå îêîí÷àíèÿ âñòðå÷è

â äèðåêöèè ãîñòü ïîñåòèë ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé

è ôèçèêè âûñîêèõ ýíåðãèé.

28 àïðåëÿ ïðåäñòàâèòåëåé êîðåéñêîé ãðóïïû ñî-

òðóäíèêîâ Îáúåäèíåííîãî èíñòèòóòà ïðèíÿë âèöå-äè-

ðåêòîð ÎÈßÈ Ì. Ã. Èòêèñ, ÷òîáû ïîçäðàâèòü ñ íàöèî-

íàëüíûì ïðàçäíèêîì ÊÍÄÐ Äíåì Ñîëíöà — äíåì ðî-

æäåíèÿ Êèì Èð Ñåíà, êîòîðûé îòìå÷àåòñÿ â ðåñïóáëèêå

15 àïðåëÿ. Âî âñòðå÷å ó÷àñòâîâàë Ä. Â. Êàìàíèí.

Ïîçäðàâëÿÿ êîðåéñêèõ ñîòðóäíèêîâ ñ ïðàçäíèêîì,

âèöå-äèðåêòîð ïîä÷åðêíóë, ÷òî ÊÍÄÐ — îäíî èç ãîñó-

äàðñòâ-îñíîâàòåëåé ÎÈßÈ, è âñå ïðîøåäøèå ãîäû, ñ íå-

áîëüøèìè ïåðåðûâàìè, ñïåöèàëèñòû èç ýòîé ñòðàíû ðà-

áîòàëè â Èíñòèòóòå. Ñåãîäíÿ ñîòðóäíè÷åñòâî ñ ÊÍÄÐ

ïðîäîëæàåò ðàçâèâàòü óæå íîâîå ïîêîëåíèå èññëåäîâà-

òåëåé. Ì. Ã. Èòêèñ ïîæåëàë êîðåéñêèì ñîòðóäíèêàì è

÷ëåíàì èõ ñåìåé çäîðîâüÿ è óñïåõîâ è âûðàçèë íàäåæäó

íà òî, ÷òî îïûò, ïîëó÷åííûé â ÎÈßÈ, áóäåò èñïîëüçîâàí

íà áëàãî èõ ðîäèíû. Â îòâåòíîì ñëîâå ïðåäñåäàòåëü êî-

ðåéñêîé ãðóïïû Ëè Òî Ãþí âûðàçèë íàäåæäó íà ðàçâè-

òèå áîëåå òåñíîãî è ïëîäîòâîðíîãî ñîòðóäíè÷åñòâà ñ

ÎÈßÈ.
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N. Yeritsyan, President of NAS of Armenia R. Mar-

tirosyan, Chairman of the State Committee on Science and

Technology S. Arutyunian, and Deputy Minister of Culture

G. Gyurdzhyan, and had discussions on a wide range of

cooperation issues.

A. Sissakian and Yu. Oganessian visited the Yerevan

Physics Institute and had a talk with its Director A. Chilin-

garyan. They also met with the leaders of Yerevan State

University and other institutes, as well as with leading Ar-

menian scientists.

On 23 April, Attache on science and technology of

the Embassy of France in Russia Michele Tararine visited

JINR. At the JINR Directorate, JINR Vice-Director M. Itkis,

JINR Chief Scientific Secretary N. Russakovich, and Head

of the International Cooperation Department D. Kamanin

welcomed the guest.

A physicist by education, M. Tararine showed great

interest in the history of JINR establishment and coopera-

tion with French physicists, and in the information on JINR

basic facilities and main trends of research. He said, «Our

countries are very actively cooperating in nuclear physics

and elementary particle physics. And it is a convincing mo-

tive to become acquainted with your centre. To my mind,

today physics makes the main part of cooperation be-

tween Russia, where physics research is very well devel-

oped, and France. Actually, our countries have already

been maintaining close cooperation for over 200 years.»

After the meeting at the Directorate, the guest visited the

Laboratories of Nuclear Reactions and High Energy

Physics.

On 28 April, JINR Vice-Director M. Itkis received rep-

resentatives of the Korean JINR staff members to con-

gratulate them on the national holiday of KPDR «The Sun

Day» — the birthday of Kim Ir Sen that is celebrated in the

Republic on 15 April. D. Kamanin took part in the meeting.

Congratulating the Korean staff members on the holi-

day, the JINR Vice-Director stressed that the Korean

People’s Democratic Republic is one of the

states-founders of JINR, and specialists from this country

have been working at JINR for all the time since the Insti-

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, 23 àïðåëÿ. Âèçèò â ÎÈßÈ àòòàøå
ïî íàóêå è òåõíîëîãèÿì ïîñîëüñòâà
Ôðàíöèè â Ðîññèè Ì. Òàðàðèíà (íà ôîòî
ñïðàâà). Ïîñåùåíèå Ëàáîðàòîðèè
ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà

Dubna, 23 April. Attache on science and
technology of the Embassy of France in
Russia M. Tararine (right) on a visit to
JINR. At the Flerov Laboratory
of Nuclear Reactions



Â íà÷àëå ìàÿ ñ ðàáî÷èì âèçèòîì âî Ôðàíöèè è ×å-

õèè íàõîäèëñÿ äèðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí.

Â õîäå âñòðå÷ ñ âåäóùèìè ó÷åíûìè è îôèöèàëüíûìè ëè-

öàìè îáñóæäàëèñü âîïðîñû âêëþ÷åíèÿ íàó÷íî-èññëåäî-

âàòåëüñêîé áàçû ÎÈßÈ â «äîðîæíóþ êàðòó» Åâðîïåé-

ñêîãî ñîäðóæåñòâà. 4 ìàÿ áûëî ïîäãîòîâëåíî ñïåöèàëü-

íîå ïðåäëîæåíèå êîìèññàðó Åâðîêîìèññèè ïî

èññëåäîâàíèÿì ß. Ïàòî÷íèêó ïî èòîãàì âñòðå÷è ñ ïîëíî-

ìî÷íûì ïðåäñòàâèòåëåì Ïðàâèòåëüñòâà ×åõèè â ÎÈßÈ

ïðîô. Ð. Ìàõîì è ïðåäñòàâèòåëåì ×åõèè â ÅÑ ñîïðåäñå-

äàòåëåì Ó÷åíîãî ñîâåòà ÎÈßÈ ïðîô. È. Âèëüãåëüìîì.

5 ìàÿ íà ïðîõîäèâøåé â Ïðàãå ìåæäóíàðîäíîé êîí-

ôåðåíöèè «Èçáðàííûå âîïðîñû òåîðåòè÷åñêîé ôèçèêè

è ôèçèêè ÷àñòèö», ïðèóðî÷åííîé ê 70-ëåòèþ ïðîôåññî-

ðà È. Íèäåðëå — âèäíîãî ÷åøñêîãî ó÷åíîãî, À. Í. Ñè-

ñàêÿí îò èìåíè ñîòðóäíèêîâ ÎÈßÈ ïîçäðàâèë þáèëÿðà

è âðó÷èë åìó Ïî÷åòíóþ ïàìÿòíóþ ìåäàëü ÎÈßÈ. Îáçîð-

íûé äîêëàä À. Í. Ñèñàêÿíà íà ïåðâîì ïëåíàðíîì çàñå-

äàíèè êîíôåðåíöèè áûë ïîñâÿùåí íàó÷íîé ïðîãðàììå è

ïëàíàì ðàçâèòèÿ ÎÈßÈ. Íà êîíôåðåíöèè âûñòóïèëè ñ

äîêëàäàìè âåäóùèå ó÷åíûå, â òîì ÷èñëå ïðîôåññîðà

É. Ýíãåëåí, Ï. Éåííè, À. äå Ðóõóëà (ÖÅÐÍ), àêàäåìèê

Ë. Ôàääååâ (Ðîññèÿ), ïðîôåññîð Å. Èâàíîâ, Ñ. Êðèâîíîñ

(ÎÈßÈ), àêàäåìèê È. Òîäîðîâ (Áîëãàðèÿ) è äð.

Â çàñåäàíèè Êîìèòåòà ïî ñîòðóäíè÷åñòâó

ÎÈßÈ–×åõèÿ, êîòîðîå ïðîõîäèëî 6–7 ìàÿ, ñî ñòîðîíû

ÎÈßÈ ïðèíÿëè ó÷àñòèå âèöå-äèðåêòîð Ì. Ã. Èòêèñ, ãëàâ-

íûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷, äèðåêòîð ËßÐ

Ñ. Í. Äìèòðèåâ. Â õîäå îáñóæäåíèÿ áûë ðàññìîòðåí øè-

ðîêèé êðóã âîïðîñîâ ñîòðóäíè÷åñòâà.

9 ìàÿ â Ðæåæå ïðîøåë ñåìèíàð, ïîñâÿùåííûé

90-ëåòèþ âûäàþùåãîñÿ ó÷åíîãî ïðîôåññîðà ×. Øèìà-

íå — ýêñ-âèöå-äèðåêòîðà ÎÈßÈ, ìíîãîëåòíåãî ÷ëåíà

Ó÷åíîãî ñîâåòà ÎÈßÈ. Þáèëÿðó âðó÷åíà Ïî÷åòíàÿ ïà-

ìÿòíàÿ ìåäàëü ÎÈßÈ çà âûäàþùèéñÿ âêëàä â íàóêó è

ðàçâèòèå Èíñòèòóòà.

22 ìàÿ ÎÈßÈ ïîñåòèëà äåëåãàöèÿ Ìåæäóíàðîäíîãî

íàó÷íî-òåõíè÷åñêîãî öåíòðà (ÌÍÒÖ) âî ãëàâå ñ èñïîëíè-

òåëüíûì äèðåêòîðîì Àäðèààíîì âàí äåð Ìååðîì. Ãî-

ñòåé ïðèâåòñòâîâàëè äèðåêòîð Îáúåäèíåííîãî èíñòèòóòà

À. Í. Ñèñàêÿí, âèöå-äèðåêòîð Ì. Ã. Èòêèñ, ãëàâíûé ó÷å-

íûé ñåêðåòàðü Í. À. Ðóñàêîâè÷. Âî âñòðå÷å òàêæå ó÷à-

ñòâîâàëè ðóêîâîäèòåëè âñåõ ëàáîðàòîðèé Èíñòèòóòà. Ãî-

ñòè ïîçíàêîìèëèñü ñ îñíîâíûìè íàïðàâëåíèÿìè èññëå-

äîâàíèé, ïðîâîäèìûõ â ÎÈßÈ, ïëàíàìè ðàçâèòèÿ

Èíñòèòóòà, îáñóäèëè âîïðîñû ñîòðóäíè÷åñòâà ÎÈßÈ è

ÌÍÒÖ, à òàêæå ïîñåòèëè ËßÐ.

Ïîäâîäÿ èòîãè âèçèòà, äèðåêòîð ÌÍÒÖ ñêàçàë:

«Öåëü íàøåãî âèçèòà â ÎÈßÈ — ðàññìîòðåòü, êàê âû-

ïîëíÿþòñÿ ïðîåêòû, ôèíàíñèðóåìûå ÌÍÒÖ. Ñåé÷àñ ìû

ôèíàíñèðóåì ñåìü ïðîåêòîâ â Îáúåäèíåííîì èíñòèòóòå.

À âîîáùå çà 15 ëåò íàøåãî ñîòðóäíè÷åñòâà ìû ïîääåð-

æàëè 33 íàó÷íî-òåõíè÷åñêèõ ïðîåêòà, âûäåëèâ íà èõ ðå-
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tute establishment, except for some short

interruptions. Today a new generation of

researchers continues to develop the co-

operation with KPDR. M. Itkis wished the

Korean JINR staff members and their fami-

lies health and every success and ex-

pressed his hope that the experience of

their work at JINR will be used for the ben-

efit of their motherland. Head of the Kore-

an group at JINR Li To Gun said in his re-

ply that he hoped for the development of

closer and more fruitful cooperation with

the Joint Institute.
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Äóáíà, 22 ìàÿ.
Âèçèò â ÎÈßÈ äåëåãàöèè ÌÍÒÖ âî ãëàâå

ñ èñïîëíèòåëüíûì äèðåêòîðîì
À. âàí äåð Ìååðîì

Dubna, 22 May.
ISTC delegation headed by

Executive Director A. van der Meer
on a visit to JINR



àëèçàöèþ áîëåå 4 ìëí äîëëàðîâ. Îñíîâíîå ôèíàíñèðó-

åìîå íàïðàâëåíèå — ÿäåðíàÿ ôèçèêà, íî ìû ïîääåðæè-

âàåì è íîâûå íàïðàâëåíèÿ, íàïðèìåð, ïî ñîçäàíèþ

ÿäåðíî-ôèçè÷åñêèõ ìåäèöèíñêèõ ïðèáîðîâ. Äëÿ íàñ

î÷åíü âàæíî, ÷òîáû èññëåäîâàíèÿ, íà÷èíàþùèåñÿ êàê

ôóíäàìåíòàëüíûå, çàêàí÷èâàëèñü ïîÿâëåíèåì íà ðûíêå

ãîòîâîãî ïðîäóêòà, ïðèíîñèëè ëþäÿì ðåàëüíóþ ïîëüçó.

Ìû õîòèì îïðåäåëèòü íàïðàâëåíèÿ è ñòðàòåãèþ íàøåãî

äàëüíåéøåãî âçàèìîäåéñòâèÿ â ðàçëè÷íûõ ïðîåêòàõ,

ðàññìîòðåòü âîçìîæíîñòè ñîâìåñòíîãî ôèíàíñèðîâà-

íèÿ, ÷òî è áûëî çàôèêñèðîâàíî â èòîãîâîì ïðîòîêîëå

âñòðå÷è. Ïîñêîëüêó è ÎÈßÈ, è ÌÍÒÖ — ìåæäóíàðîä-

íûå îðãàíèçàöèè, òî ìû îáìåíÿëèñü íåêîòîðûì îïûòîì

ðàáîòû. Ïîçíàêîìèâøèñü ñ ýêñïåðèìåíòàëüíîé áàçîé

Èíñòèòóòà â ðåàëüíîñòè, ìû âûáåðåì ýêñïåðèìåíòàëü-

íóþ óñòàíîâêó, êîòîðîé áóäåò îêàçûâàòüñÿ ïîâûøåííîå

âíèìàíèå ñî ñòîðîíû ÌÍÒÖ».

27 ìàÿ â äèðåêöèè ÎÈßÈ ïîçäðàâëÿëè ïðåäñòàâèòå-

ëåé çåìëÿ÷åñòâ Ãðóçèè, îòìåòèâøåé 26 ìàÿ Äåíü íåçàâè-

ñèìîñòè, è Àçåðáàéäæàíà, ãäå 28 ìàÿ ïðàçäíóåòñÿ Äåíü

ðåñïóáëèêè. Ïðèâåòñòâóÿ ñîáðàâøèõñÿ, âèöå-äèðåêòîð

Èíñòèòóòà Ì. Ã. Èòêèñ ñêàçàë: «Íåñìîòðÿ íà ðàçíûå ïðî-

áëåìû â ìèðå, íàøå ñîòðóäíè÷åñòâî óñïåøíî ðàçâèâàåò-

ñÿ. Äëÿ íàøèõ ñòðàí ïðèíöèïèàëüíîå çíà÷åíèå èìååò

ðàçâèòèå ñîáñòâåííîé ýêñïåðèìåíòàëüíîé áàçû Èíñòè-

òóòà, îïðåäåëåííîå â Ñåìèëåòíåì ïëàíå, êîòîðûé áóäåò

ïðèíÿò íà áëèæàéøåé ñåññèè Ó÷åíîãî ñîâåòà». Ïðèâëå-

÷åíèå â ÎÈßÈ ìîëîäûõ ñîòðóäíèêîâ Ì. Ã. Èòêèñ îáî-

çíà÷èë êàê ãëàâíóþ çàäà÷ó ñòðàí-ó÷àñòíèö Èíñòèòóòà.

Âèöå-äèðåêòîð âðó÷èë ïîçäðàâèòåëüíûå àäðåñà ðóêîâî-

äèòåëÿì íàöèîíàëüíûõ ãðóïï Ì. Öóëàÿ è Ì. Ñóëåéìàíî-

âó. Òåìîé îáùåé áåñåäû ñòàëè ðàçëè÷íûå àñïåêòû ïðî-

áëåìû ïðèâëå÷åíèÿ íàó÷íîé ìîëîäåæè â ÎÈßÈ è ñîöè-

àëüíûå âîïðîñû. Âî âñòðå÷å ó÷àñòâîâàëè Ä. Â. Êàìàíèí,

Ì. Ã. Ëîùèëîâ, Â. Õìåëüîâñêè.

29 ìàÿ Äóáíó ïîñåòèëè ïðåäñòàâèòåëè ðÿäà ïî-

ñîëüñòâ ñòðàí-÷ëåíîâ Åâðîñîþçà. Â ñîñòàâ äåëåãàöèè

âõîäèëè ñåêðåòàðè è ñîâåòíèêè ïî íàóêå è òåõíèêå ïî-

ñîëüñòâ Ìàëüòû, Èñïàíèè, Ôèíëÿíäèè, Ôðàíöèè, ×åõèè,

Ýñòîíèè, à òàêæå ÷ëåíû ïðåäñòàâèòåëüñòâà Åâðîêîìèñ-

ñèè â Ðîññèè.

Â õîäå âñòðå÷è ñ ðóêîâîäèòåëÿìè ÎÈßÈ äèïëîìàòû

ïîëó÷èëè ïðåäñòàâëåíèå î íàñòîÿùåì äíå è ïåðñïåêòè-

âàõ ðàçâèòèÿ Èíñòèòóòà, à òàêæå î ñîòðóäíè÷åñòâå ñ ÅÑ è

ó÷àñòèè ÎÈßÈ â åâðîïåéñêèõ íàó÷íûõ ïðîãðàììàõ. Â

Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà ãîñòè

ñ èíòåðåñîì âûñëóøàëè ðàññêàç î äîñòèæåíèÿõ â îáëà-

ñòè ñèíòåçà íîâûõ ñâåðõòÿæåëûõ ÿäåð è èííîâàöèîííûõ

ðàçðàáîòêàõ ó÷åíûõ. Çàòåì äåëåãàöèÿ ïîñåòèëà òåõíè-

êî-âíåäðåí÷åñêóþ îñîáóþ ýêîíîìè÷åñêóþ çîíó «Äóá-

íà», à èìåííî ïðàâîáåðåæíóþ ïëîùàäêó, ãäå ïëàíèðó-

åòñÿ ðàçâèâàòü ÿäåðíî-ôèçè÷åñêèå è íàíîòåõíîëîãèè è
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In early May, JINR Director Academician A. Sissakian

stayed in France and Czechia on working visits. During his

meetings with leading scientists and officials, he discussed

issues of including the scientific research base of JINR into

the road map of the European Community.

On 4 May a special proposal was prepared addressing

European Commissioner for Science J. Poto�nik, on the re-

sults of the meeting with Plenipotentiary of the Govern-

ment of Czechia to JINR Professor R. Mach and Represen-

tative of Czechia at EC Co-Chairman of the JINR Scientific

Council Professor I. Wilhelm.

On 5 May, A. Sissakian attended the international

conference «Selected Issues of Theoretical Physics and

Particle Physics» in Prague which was dated to the 70th

birthday of Professor I. Niderle, an outstanding Czech

scientist. On behalf of JINR staff members, A. Sissakian

congratulated the scientist on the jubilee and presented

him the Commemorative Medal of Honour of JINR. At the

first plenary meeting of the conference, the JINR Director

made a review report on the JINR scientific programme

and plans for development. Leading scientists made re-

ports at the conference, including Professors J. Engelen,

P. Jenni, A. de Ruhula (CERN), Academician L. Faddeev

(Russia), Professor E. Ivanov, S. Krivonos (JINR), Acad-

emician I. Todorov (Bulgaria), and others.

On 6–7 May, a meeting of the JINR–Czechia Cooper-

ation Board was held. JINR was represented by JINR

Vice-Director M. Itkis, JINR Chief Scientific Secretary

N. Russakovich, and FLNR Director S. Dmitriev. The par-

ticipants of the meeting discussed a wide range of cooper-

ation issues.

A seminar dedicated to the 90th birthday of the out-

standing scientist Professor C. Simane, ex-vice-director

of JINR and member of the JINR Scientific Council for

many years, was held on 9 May in Rez. The scientist was

awarded the Commemorative Medal of Honour of JINR, for

an outstanding contribution to science and development of

the Institute.

A delegation of the International Science and Technol-

ogy Centre (ISTC), headed by Executive Director Adriaan

van der Meer, visited JINR on 22 May. The guests were

greeted by JINR Director A. Sissakian, JINR Vice-Director

M. Itkis, and JINR Chief Scientific Secretary N. Rus-

sakovich. Leaders of all JINR laboratories also took part in

the meeting. The guests got acquainted with the main

trends of research at JINR and plans for the Institute de-

velopment. They discussed issues of cooperation between

JINR and ISTC and had an excursion to FLNR.
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Summing up the results of the visit, the ISTC Director

said, «The aim of our visit to JINR is to examine the

process of implementing those projects which are ISTC fi-

nanced. At present, we back up seven projects at JINR. In

fact, we have sponsored 33 scientific and technical pro-

jects at the Joint Institute for the 15 years of our coopera-

tion, allocating more than 4 million dollars. The main spon-

sored trend is nuclear physics, but we also finance new

trends, for example, on the nuclear-physics medical equip-

ment development. It is very important for us to sponsor

the fundamental research that will finally lead to the pro-

duction of the final product and bring it to the market, de-

livering real benefits to the consumers. We intend to de-

fine directions and a strategy of our further interactions in

various projects and to consider opportunities of joint fi-

nancing. These aims are recorded in the final protocol of

our meeting. As both JINR and ISTC are international orga-

nizations, we have exchanged some experience of our

work. Having been actually acquainted with the Institute

experimental base, we will choose an experimental facility

that will receive increased attention of ISTC.»

On 27 May, representatives of the JINR staff groups

from Georgia and Azerbaijan were received at the JINR Di-

rectorate, on the occasion of the Georgian Day of Indepen-

dence (26 May) and the Azerbaijani Republic Day (28 May).

Greeting the guests, JINR Vice-Director M. Itkis said,

«Despite miscellaneous problems in the world, our cooper-

ation is successfully growing. The development of our own

experimental base is of principle importance for our coun-

tries. This task is postulated in the seven-year plan which

will be adopted at the coming session of the Scientific

Council.» M. Itkis stated that the involvement of young

staff members into the activities of JINR is the main task

for the Institute Member States. He presented congratula-

tory addresses to the leaders of the national groups

M. Tsulaya and M. Sulejmanov. The participants of the

meeting discussed various aspects of the problem of at-

tracting young scientists to JINR and social life issues.

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Dubna, 29 May. Science and Technology Advisers of the
Embassies of EU members on a visit to JINR

Äóáíà, 29 ìàÿ. Ñîâåòíèêè ïî íàóêå è òåõíèêå
ïîñîëüñòâ ñòðàí-÷ëåíîâ Åâðîñîþçà â ÎÈßÈ



ãäå ïðè ïîääåðæêå Ðîññèéñêîé êîðïîðàöèè íàíîòåõíî-

ëîãèé íà÷èíàåòñÿ ñòðîèòåëüñòâî ìàñøòàáíîãî èííîâàöè-

îííîãî ïðîèçâîäñòâà ïî âûïóñêó ñîâðåìåííîé ìåäèöèí-

ñêîé òåõíèêè — íàíîêàñêàäíûõ ôèëüòðîâ äëÿ î÷èñòêè

êðîâè. Ãîñòè îçíàêîìèëèñü ñ ïðîåêòàìè Îáúåäèíåííîãî

èíñòèòóòà â îáëàñòè íàíîòåõíîëîãèé è ðàäèàöèîííîé

ìåäèöèíû, ðàçðàáîòêàìè è ïðîèçâîäñòâîì íàíîñòðóêòó-

ðèðîâàííûõ ìàòåðèàëîâ, èííîâàöèîííîé ïðîäóêöèåé

ÍÏÖ «Àñïåêò», êîìïàíèè «Òðåêïîð Òåõíîëîäæè» è öå-

ëîãî ðÿäà äðóãèõ ïåðñïåêòèâíûõ ðàçðàáîòîê.

4 èþíÿ â ÎÈßÈ ïîáûâàë ïðåçèäåíò Ïàãóîøñêîãî

äâèæåíèÿ ó÷åíûõ Äæàÿíòà Äõàíàïàëà. Íà âñòðå÷å ñ äè-

ðåêòîðîì ÎÈßÈ àêàäåìèêîì À. Í. Ñèñàêÿíîì âûñîêîìó

ãîñòþ âðó÷èëè Ïî÷åòíóþ ïàìÿòíóþ ìåäàëü ÎÈßÈ è ðàñ-

ñêàçàëè î äåÿòåëüíîñòè Îáúåäèíåííîãî èíñòèòóòà, èñ-

ñëåäîâàíèÿ êîòîðîãî, êàê ïîä÷åðêèâàëîñü â õîäå áåñå-

äû, ïîñâÿùåíû èñêëþ÷èòåëüíî ìèðíîìó èñïîëüçîâàíèþ

ýíåðãèè ÿäåð è ÷àñòèö.

Ïî ñëîâàì Äæ. Äõàíàïàëû, âèçèò â Äóáíó, îñíîâíîé

öåëüþ êîòîðîãî áûëî ïîñåùåíèå ÎÈßÈ, î÷åíü âàæåí

äëÿ íåãî, ïîñêîëüêó Èíñòèòóò èìååò äàâíèå òðàäèöèè

òåñíîãî ñîòðóäíè÷åñòâà ñ Ïàãóîøñêèì äâèæåíèåì ó÷å-

íûõ è âíåñ, áåç ïðåóâåëè÷åíèÿ, îãðîìíûé âêëàä â ðàçâè-

òèå íàóêè â ðàìêàõ ìèðíîãî èñïîëüçîâàíèÿ ÿäåðíîé

ýíåðãèè. Ïî åãî ìíåíèþ, Îáúåäèíåííûé èíñòèòóò êàê

ìåæäóíàðîäíûé ÿäåðíûé èññëåäîâàòåëüñêèé öåíòð

ïðåäñòàâëÿåò ñîáîé íàãëÿäíóþ ìîäåëü ýôôåêòèâíîãî

ñîòðóäíè÷åñòâà, íàïðàâëåííîãî íà èñïîëüçîâàíèå àòîì-

íîé ýíåðãèè òîëüêî â ìèðíûõ öåëÿõ è íà êîíñîëèäàöèþ

óñèëèé ïî ñîõðàíåíèþ ìèðà íà ïëàíåòå. Äæ. Äõàíàïàëà

íàïîìíèë ñëîâà À. Ï. ×åõîâà, êîòîðûé ãîâîðèë, ÷òî íåò

íàöèîíàëüíîé íàóêè, êàê íåò íàöèîíàëüíîé òàáëèöû

óìíîæåíèÿ. «È ýòî ÷èñòàÿ ïðàâäà. Íàóêà îáúåäèíÿåò íà-

ðîäû», — ñêàçàë ïðåçèäåíò Ïàãóîøñêîãî äâèæåíèÿ.

10 èþíÿ â Îáúåäèíåííîì èíñòèòóòå ÿäåðíûõ èññëå-

äîâàíèé â ðàìêàõ î÷åðåäíîé ñåññèè Ïðîãðàììíî-êîí-
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D. Kamanin, M. Loshchilov, and W. Chmielowski took part

in the meeting.

Representatives of Embassies of the EU member

countries visited Dubna on 29 May. The delegation includ-

ed secretaries and advisers on science and technology of

the Embassies of Malta, Spain, Finland, France, Czechia,

Estonia, and members of the EC office in Russia.

During the meeting with the JINR leaders, the diplo-

mats got acquainted with the present activities of the Joint

Institute and prospects for its development, JINR coopera-

tion with the European Commission and participation of

the Institute in European scientific programmes. The

guests visited the Flerov Laboratory of Nuclear Reactions

where they listened with interest to the information on the

achievements in the synthesis of new superheavy nuclei

and innovative elaboration of the scientists. The delega-

tion also had a visit to the thechnological-innovative spe-

cial economic zone «Dubna», i.e., the right-bank site

where nuclear physics and nanotechnology are planned to

be developed and where, under the support of the Russian

Corporation of Nanotechnology, large-scale production of

modern medical equipment, namely, nanocascade filters

for blood purification, is being developed. The guests

were acquainted with the projects of the Joint Institute in

nanotechnology and radiation medicine, elaborations and

production of nanostructured materials, innovative prod-

ucts of the Aspekt Research and Production Centre, the

«Trackpore Technology» company, and a number of other

promising projects.

President of the Pugwash movement of scientists

Jayantha Dhanapala visited JINR on 4 June. The distin-

guished guest had a meeting with JINR Director Academi-

cian A. Sissakian at the JINR Directorate where he was

awarded the Commemorative Medal of Honour of JINR.

J. Dhanapala was informed about the activities at the Joint

Institute. It was stressed during the talks that the research

at JINR is exclusively aimed at the peaceful use of the en-

ergy of nuclei and particles.

As Mr J. Dhanapala said, his visit to Dubna (with JINR

as the main part of it) is very important for him as the In-

stitute has long-standing traditions of cooperation with

the Pugwash movement of scientists and has contributed

greatly to the development of science in the framework of
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Äóáíà, 4 èþíÿ. Âðó÷åíèå Ïî÷åòíîé ïàìÿòíîé ìåäàëè ÎÈßÈ
ïðåçèäåíòó Ïàãóîøñêîãî äâèæåíèÿ ó÷åíûõ Äæ. Äõàíàïàëå

Dubna, 4 June. President of the Pugwash Committee
Ambassador J. Dhanapala is awarded the JINR Honorary Medal
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Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé, 10 èþíÿ.

Ïðåçåíòàöèÿ íîâîãî
ìàãèñòðàëüíîãî êàíàëà ñâÿçè

ÎÈßÈ Äóáíà–Ìîñêâà

Laboratory of Information Technologies,
10 June. Presentation of a new trunk channel

«JINR Dubna – Moscow»



ñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü

ïðåçåíòàöèÿ íîâîãî ìàãèñòðàëüíîãî êàíàëà ñâÿçè ÎÈßÈ

Äóáíà–Ìîñêâà è ãðèä-èíôðàñòðóêòóðû äëÿ îáìåíà äàí-

íûìè ýêñïåðèìåíòîâ íà áîëüøîì àäðîííîì êîëëàéäåðå

(LHC, ÖÅÐÍ). Ðàáîòû ïî ñîçäàíèþ âûñîêîñêîðîñòíîãî

ìàñøòàáèðóåìîãî êàíàëà ñâÿçè Äóáíà–Ìîñêâà ïðîäîë-

æàëèñü áîëåå äâóõ ëåò.

Êðóãëûé ñòîë, ïîñâÿùåííûé çàïóñêó âûñîêîñêî-

ðîñòíîãî êàíàëà ïåðåäà÷ äàííûõ è ðàçâèòèþ ãðèä-ñåã-

ìåíòà ÎÈßÈ, îòêðûë äèðåêòîð Îáúåäèíåííîãî èíñòèòó-

òà àêàäåìèê ÐÀÍ À. Í. Ñèñàêÿí. Îí îáðàòèëñÿ ñ ïðèâåò-

ñòâèåì ê ó÷àñòíèêàì êðóãëîãî ñòîëà, ïîçäðàâèë âñåõ

ïðèñóòñòâóþùèõ ñ ýòèì ñîáûòèåì è ðàññêàçàë î òîì, ïî-

÷åìó ñåãîäíÿ äëÿ ÎÈßÈ òàê âàæíû ðàáîòû ïî óâåëè÷å-

íèþ ïðîïóñêíîé ñïîñîáíîñòè òåëåêîììóíèêàöèîííîãî

êàíàëà Äóáíà–Ìîñêâà è ïî ðàçâèòèþ ñîâðåìåííîé ñåòå-

âîé èíôîðìàöèîííî-âû÷èñëèòåëüíîé èíôðàñòðóêòóðû,

â òîì ÷èñëå ãëîáàëüíîé ãðèä-èíôðàñòðóêòóðû äëÿ õðà-

íåíèÿ, îáðàáîòêè è àíàëèçà ðåçóëüòàòîâ ýêñïåðèìåíòîâ

íà LHC, à â äàëüíåéøåì è äðóãèõ êðóïíûõ ýêñïåðèìåí-

òîâ.

Ñîçäàíèå íîâîãî âûñîêîñêîðîñòíîãî ìàãèñòðàëü-

íîãî êàíàëà ñâÿçè ïðîïóñêíîé ñïîñîáíîñòüþ 20 Ãáèò/ñ

(ñ âîçìîæíîñòüþ äàëüíåéøåãî ðàñøèðåíèÿ ïðîïóñêíîé

ñïîñîáíîñòè äî 800 Ãáèò/ñ) è ìîäåðíèçàöèÿ ãðèä-èí-

ôðàñòðóêòóðû, îáúåäèíÿþùåé 140 âû÷èñëèòåëüíûõ öåí-

òðîâ â 34 ñòðàíàõ â ðàìêàõ ïðîåêòà LHC, ðåàëèçîâàíû

áëàãîäàðÿ ñîâìåñòíûì óñèëèÿì Îáúåäèíåííîãî èíñòè-

òóòà ÿäåðíûõ èññëåäîâàíèé, êîìïàíèè «Èíôîñèñòåìû

Äæåò», ÔÃÓÏ «Êîñìè÷åñêàÿ ñâÿçü» è Ðîññèéñêîãî ÍÈÈ

ðàçâèòèÿ îáùåñòâåííûõ ñåòåé (ÐîñÍÈÈÐÎÑ).

10 èþíÿ Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäî-

âàíèé ïîñåòèëà äåëåãàöèÿ Ãîñóäàðñòâåííîãî ôîíäà åñ-
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peaceful use of nuclear energy. His opinion is that the Joint

Institute as an international nuclear research centre is an il-

lustrative model of effective cooperation aimed at the ex-

clusively peaceful use of atomic energy and consolidation

of efforts to maintain peace on the planet. J. Dhanapala

cited A. P. Chekhov who said that there is no national sci-

ence like there is no national multiplication table. «And it is

absolutely true. Science brings nations together», said the

President of the Pugwash movement.

A presentation of a new trunk transmission line «JINR

Dubna – Moscow» and a grid infrastructure for an ex-

change of experimental data from the Large Hadron Collid-

er (LHC, CERN) was held on 10 June at the Joint Institute

for Nuclear Research, in the framework of a regular meet-

ing of the Programme Advisory Committee for Particle

Physics. The work to develop the Dubna–Moscow

high-speed scalable communication channel has been con-

ducted over two years.

JINR Director RAS Academician A. Sissakian opened

a round-table discussion on the launch of the high-speed

channel for data transmission and the development of the

JINR grid segment. He greeted the participants of the dis-

cussion, congratulated them on the event, and spoke

about the reasons that were so important for JINR to in-

crease the capacity of the Dubna–Moscow telecommuni-

cation channel and to develop the modern network of the

information-computational infrastructure, including the

global grid infrastructure for storage, processing and

analysis of experimental results of the experiments at the

LHC and of other large projects in the future.

The development of the new high-speed backbone link

with a capacity of 20 Gbit/s (with an opportunity to fur-

ther increase the capacity up to 800 Gbit/s) and the up-

grading of the grid infrastructure that overlaps 140 com-

puter centres in 34 countries in the framework of the LHC

project were accomplished due to joint efforts of the Joint

Institute for Nuclear Research (JINR), the company «Info-

sistemy Jet», the Federal State Unitary Enterprise «Space

Communications», and the Russian Research Institute for

the Development of Public Relations (RosNIIROS).

On 10 June, a delegation of the State Foundation of

Natural Sciences of the People’s Republic of China, head-

ed by Vice-President of the Foundation Professor Shen

Vencin, visited JINR. The aim of the visit was to become
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Äóáíà, 10 èþíÿ.
Äåëåãàöèÿ Ãîñóäàðñòâåííîãî ôîíäà
åñòåñòâåííûõ íàóê ÊÍÐ âî ãëàâå ñ
âèöå-ïðåçèäåíòîì ôîíäà ïðîôåññîðîì
Øåí Âåíöèíîì (â öåíòðå)

Dubna, 10 June. Delegation of the State
Foundation of Natural Sciences of the People’s
Republic of China headed by Vice-President
Professor Shen Vencin (centre)



òåñòâåííûõ íàóê Êèòàéñêîé Íàðîäíîé Ðåñïóáëèêè âî

ãëàâå ñ âèöå-ïðåçèäåíòîì ôîíäà ïðîôåññîðîì Øåí

Âåíöèíîì. Öåëüþ âèçèòà áûëî çíàêîìñòâî ñ òåìàòèêîé

ïðîâîäèìûõ â ÎÈßÈ èññëåäîâàíèé, à òàêæå óñòàíîâëå-

íèå ëè÷íûõ êîíòàêòîâ ñ ðóêîâîäñòâîì Èíñòèòóòà è åãî

âåäóùèìè ñïåöèàëèñòàìè. Â äèðåêöèè ÎÈßÈ ãîñòåé ïðè-

íÿëè À. Í. Ñèñàêÿí, Í. À. Ðóñàêîâè÷, Ã. À. Êîçëîâ,

Ä. Â. Êàìàíèí. Äåëåãàöèÿ ïîñåòèëà ëàáîðàòîðèè ÿäåð-

íûõ ðåàêöèé è ôèçèêè âûñîêèõ ýíåðãèé.

16 èþíÿ â Ìîñêâå ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à äè-

ðåêòîðà ÎÈßÈ àêàäåìèêà À. Í. Ñèñàêÿíà è ðåêòîðà

ÌÈÔÈ ïðîôåññîðà Ì. Í. Ñòðèõàíîâà. Â õîäå îáñóæäå-

íèÿ øèðîêîãî êðóãà âîïðîñîâ ñîòðóäíè÷åñòâà äîñòèãíó-

òà ïðèíöèïèàëüíàÿ äîãîâîðåííîñòü îá îðãàíèçàöèè áà-

çîâîé êàôåäðû ÎÈßÈ â ÌÈÔÈ è î ïðèâëå÷åíèè ñïåöèà-

ëèñòîâ ÌÈÔÈ ê ïðîåêòó NICA. Ðóêîâîäèòåëè îðãà-

íèçàöèé îòìåòèëè, ÷òî ðàññìàòðèâàþò ïàðòíåðñòâî êàê

ñòðàòåãèþ íà äàëüíþþ ïåðñïåêòèâó.

22 èþíÿ ÎÈßÈ ïîñåòèë ñ âèçèòîì ñîâåòíèê ÌÈÄ

Ðåñïóáëèêè ×èëè ïî âîïðîñàì âíåøíåýêîíîìè÷åñêîé

äåÿòåëüíîñòè Ãðåãîðèî Íàâàððåòå. Âî âðåìÿ âñòðå÷è ÷è-

ëèéñêîãî äèïëîìàòà ñ äèðåêòîðîì ÎÈßÈ àêàäåìèêîì

À. Í. Ñèñàêÿíîì ãîñòü áûë îçíàêîìëåí ñ äîñòèæåíèÿìè

è âîçìîæíîñòÿìè Èíñòèòóòà.

Ïî ñëîâàì Ãðåãîðèî Íàâàððåòå, èíòåðåñ ê ñîòðóä-

íè÷åñòâó ñ Îáúåäèíåííûì èíñòèòóòîì îáóñëîâëåí îáî-

ñòðèâøèìèñÿ ïîòðåáíîñòÿìè ×èëè â ðàçâèòèè ñîáñòâåí-

íîé ýíåðãåòèêè, â òîì ÷èñëå ÿäåðíîé. Áåçóñëîâíûé àâòî-

ðèòåò ó÷åíûõ Äóáíû â èçó÷åíèè ìèðíîãî àòîìà è òðà-

äèöèîííî âûñîêèé óðîâåíü íàó÷íûõ èññëåäîâàíèé êàê â

ôóíäàìåíòàëüíûõ, òàê è â ïðèêëàäíûõ îáëàñòÿõ ìîã áû

íå òîëüêî ïîìî÷ü ñòàíîâëåíèþ ÷èëèéñêîé íàóêè, íî è

ïðèâëå÷ü ê ìàñøòàáíîìó ñîòðóäíè÷åñòâó ñ Ðîññèåé óíè-

âåðñèòåòû è èññëåäîâàòåëüñêèå îðãàíèçàöèè Ðåñïóáëè-

êè ×èëè. Ïåðâûì øàãîì ñîâìåñòíîé äåÿòåëüíîñòè ×èëè

è ÎÈßÈ ñòàíóò ñòàæèðîâêè ÷èëèéñêèõ ìîëîäûõ ó÷åíûõ

è ñïåöèàëèñòîâ â Äóáíå.
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acquainted with the topics of research at JINR and estab-

lish personal contacts with the JINR Directorate and lead-

ing specialists. At the JINR Directorate, the guests were

received by A. Sissakian, N. Russakovich, G. Kozlov, and

D. Kamanin. The delegation had excursions to the Labora-

tory of Nuclear Reactions and the Laboratory of High En-

ergy Physics.

A working meeting of JINR Director Academician

A. Sissakian and MEPI rector Professor M. Strikhanov

was held on 16 June in Moscow. A fundamental agreement

was achieved in the discussion of a wide range of cooper-

ation issues, to organize a basic JINR chair at MEPI and in-

volve MEPI specialists in the NICA project. The leaders

marked that they consider partnership as a long-term

strategy.

MFA Adviser of the Republic of Chili on external eco-

nomic issues Gregorio Navarrete visited JINR on 22 June.

During his meeting with JINR Director Academician A. Sis-

sakian, the Chilean diplomat was acquainted with achieve-

ments and opportunities at the Institute.

As Gregorio Navarrete sees it, the interest in cooper-

ation with the Joint Institute for Nuclear Research is deter-

mined by an urgent need of Chili for the development of its

own energy industry, including nuclear power. The un-

doubted prestige of Dubna scientists in research of peace-

ful atom and the traditionally high level of scientific stud-

ies, both fundamental and applied, could assist not only in

developing science in Chili but also in attracting universi-

ties and research institutions of Chili to large-scale coop-

eration with Russia. Probation courses for Chilean young

scientists and specialists in Dubna will be the first step in

joint Chili–JINR activities.

Äóáíà, 22 èþíÿ. Âèçèò â ÎÈßÈ
ñîâåòíèêà ÌÈÄ Ðåñïóáëèêè ×èëè ïî

âîïðîñàì âíåøíåýêîíîìè÷åñêîé
äåÿòåëüíîñòè Ã. Íàâàððåòå

Dubna, 22 June. MFA Adviser of the
Republic of Chili on external economic

issues G. Navarrete on a visit to JINR



Ñ 16 ïî 18 ìàðòà â Äîìå ìåæäóíàðîäíûõ ñîâå-
ùàíèé ÎÈßÈ ïðîõîäèëî åæåãîäíîå çàñåäàíèå ñîâåòà

äèðåêòîðîâ ôèðìû IBA (Áåëüãèÿ). Ôèðìà IBA —
êðóïíåéøèé ìèðîâîé ðàçðàáîò÷èê è èçãîòîâèòåëü
óñêîðèòåëüíîãî îáîðóäîâàíèÿ äëÿ ìåäèöèíû, â
÷àñòíîñòè, äëÿ öåíòðîâ ïðîòîííîé òåðàïèè îíêî-
ëîãè÷åñêèõ çàáîëåâàíèé. Ñîòðóäíè÷åñòâî ìåæäó
ÎÈßÈ è IBA â îáëàñòè ïðîåêòèðîâàíèÿ óñêîðèòåëü-
íîé òåõíèêè äëÿ ïðîòîííîé è èîííîé òåðàïèè
óñïåøíî ðàçâèâàåòñÿ óæå íåñêîëüêî ëåò, ñëåä-
ñòâèåì ÷åãî ñòàë âûáîð Äóáíû â êà÷åñòâå ìåñòà
ïðîâåäåíèÿ ýòîãî ìåðîïðèÿòèÿ.

Íà ñîâåùàíèè ñ ïðèâåòñòâèåì âûñòóïèë äè-
ðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí. Ñ èíòåðåñîì
áûëè çàñëóøàíû äîêëàäû äèðåêòîðà ËßÏ À. Ã. Îëü-
øåâñêîãî, âåäóùåãî ðàäèîëîãà Å. È. Ëó÷èíà è çàìå-
ñòèòåëÿ äèðåêòîðà ËßÏ ïî íàó÷íîé ðàáîòå
Å. Ì. Ñûðåñèíà î íûíåøíåì ñîñòîÿíèè è ïåðñïåêòè-
âàõ ðàçâèòèÿ ïðîòîííîé òåðàïèè â Äóáíå è Ðîññèè,
à òàêæå î ïëàíàõ äàëüíåéøåãî ñîòðóäíè÷åñòâà
ÎÈßÈ è IBA. Ãîñòè ïîñåòèëè áàçîâûå óñòàíîâêè
ÎÈßÈ è ïîçíàêîìèëèñü ñ ïëàíàìè ðàçâèòèÿ Èíñòè-
òóòà â îáëàñòè ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ
èññëåäîâàíèé. Ôèðìà IBA âûñîêî îöåíèëà óðîâåíü
ðàáîò, ïðîâîäèìûõ â ÎÈßÈ, è ïîäòâåðäèëà ñâîþ ãî-
òîâíîñòü ê äàëüíåéøåìó ñîòðóäíè÷åñòâó.

22–23 àïðåëÿ â Áåëüãèè â íåáîëüøîì ãîðîäêå
Ëóâåí-ëà-Íåâ ôèðìà IBA ïðîâåëà çàêëþ÷èòåëüíîå
ìåæäóíàðîäíîå ñîâåùàíèå ïî ïðîåêòó ñâåðõïðîâî-
äÿùåãî öèêëîòðîíà Ñ-400, ïðåäíàçíà÷åííîãî äëÿ
óñêîðåíèÿ èîíîâ óãëåðîäà äëÿ ëå÷åíèÿ îíêîëîãè÷å-
ñêèõ çàáîëåâàíèé. Â ñîâåùàíèè ó÷àñòâîâàëà áîëü-

øàÿ ãðóïïà ñîòðóäíèêîâ ÎÈßÈ — ðàçðàáîò÷èêîâ
ýòîãî ïðîåêòà âî ãëàâå ñ ãëàâíûì èíæåíåðîì ÎÈßÈ
Ã. Ä. Øèðêîâûì.

Â çàêëþ÷èòåëüíîì ñîâåùàíèè ïî ýòîìó ïðîåê-
òó, â êîòîðîì ïðèíÿëè ó÷àñòèå îêîëî 50 ñïåöèàëè-
ñòîâ, åùå ðàç áûëè ïîäòâåðæäåíû âûñîêèé íàó÷-
íûé óðîâåíü ïîäãîòîâëåííîãî ñîòðóäíèêàìè ÎÈßÈ
òåõíè÷åñêîãî ïðîåêòà è ñòåïåíü åãî ïðîðàáîòêè. Â
ðåçóëüòàòå âûðàáîòàííûõ ðåêîìåíäàöèé ïî ñîîðó-
æåíèþ ýòîãî íîâîãî óíèêàëüíîãî óñêîðèòåëÿ íà÷à-
òî ðàçìåùåíèå çàêàçîâ ïî èçãîòîâëåíèþ åãî óçëîâ
è ñèñòåì.

9 àïðåëÿ â Îáúåäèíåííîì èíñòèòóòå ïîáûâà-
ëà äåëåãàöèÿ Èíñòèòóòà ìåäèêî-áèîëîãè÷åñêèõ ïðî-
áëåì (ÈÌÁÏ) âî ãëàâå ñ åãî äèðåêòîðîì ÷ëåíîì-êîð-
ðåñïîíäåíòîì ÐÀÍ àêàäåìèêîì ÐÀÌÍ È. Á. Óøàêî-
âûì. Äåëåãàöèþ ïðèíÿë äèðåêòîð Èíñòèòóòà
àêàäåìèê À. Í. Ñèñàêÿí. Â áåñåäå â äèðåêöèè ÎÈßÈ
ó÷àñòâîâàëè Ð. Ëåäíèöêè, Í. À. Ðóñàêîâè÷, Å. À. Êðàñà-
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An annual meeting of the Board of Directors of the

IBA-groups company was held on 16–18 March at the
JINR International Conference Hall. The IBA company is
one of the world’s largest designers and producers of ac-
celerator equipment for medicine, in particular, for proton
therapy centres for the treatment of oncologic diseases.
Cooperation between JINR and IBA in designing acceler-
ator equipment for proton and ion therapy has been suc-
cessfully developing for several years. As a result, Dubna
has been chosen as the location to hold the meeting of
the Board.

JINR Director Academician A. Sissakian greeted the
participants of the event. The audience listened with in-
terest to the reports by DLNP Director A. Olñhevski, lead-
ing radiologist E. Luchin and DLNP Deputy Director on
science E. Syresin on the status and prospects for the de-
velopment of proton therapy in Dubna and Russia and

plans for further JINR–IBA cooperation. The guests had
excursions to the basic facilities of JINR and were ac-
quainted with plans for the development of the Institute
in fundamental and applied research. The IBA company
highly estimated the level of activities at JINR and con-
firmed its commitment to further cooperation.

On 22–23 April, the IBA company held the conclud-
ing international meeting in Louvain la Neuve, Belgium,
on the project of the superconducting cyclotron C-400
designed for carbon ion acceleration for the treatment of
oncologic diseases. A large group of JINR staff members
involved in the elaboration of the project took part in the
meeting. It was headed by JINR Chief Engineer
G. Shirkov.

About 50 specialists took part in the meeting. High
scientific level of the detailed project report prepared by
JINR staff members and its deep work-out were once
again confirmed at the event. Following the recommen-
dations on the construction of this new unique accelera-
tor, the allocation process has been started for orders to
produce its parts and systems.

A delegation of the Institute of Medical and Biologi-
cal Problems (IMBP) headed by Director RAS Corre-
sponding Member, RAMS Academician I. Ushakov visited

the Joint Institute for Nuclear Research on 9 April. JINR
Director Academician A. Sissakian received the delega-
tion. R. Lednick�, N. Russakovich, E. Krasavin, G. Timo-
shenko, S. Tyutyunnikov, and G. Arzumanyan took part in
the meeting at the Directorate.

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION



âèí, Ã. Í. Òèìîøåíêî, Ñ. È. Òþòþííèêîâ, Ã. Ì. Àðçó-
ìàíÿí.

À. Í. Ñèñàêÿí ïîçíàêîìèë ãîñòåé ñ èñòîðèåé Èí-
ñòèòóòà, ðàññêàçàë îá îñíîâíûõ íàïðàâëåíèÿõ èñ-
ñëåäîâàíèé è áàçîâûõ óñòàíîâêàõ, à òàêæå î ïëàíàõ
ðàçâèòèÿ â ñîîòâåòñòâèè ñ «äîðîæíîé êàðòîé»
ÎÈßÈ. Ïî ìíåíèþ À. Í. Ñèñàêÿíà, ïåðåäîâîé èññëåäî-
âàòåëüñêèé öåíòð äîëæåí îïèðàòüñÿ íà áàçîâûå
êàðêàñíûå ïðîåêòû, ñîâðåìåííûå óñêîðèòåëè, ñî-
îòâåòñòâóþùèå âû÷èñëèòåëüíûå ìîùíîñòè è
ïîäïèòûâàòüñÿ îáðàçîâàòåëüíîé è èííîâàöèîííîé
êîìïîíåíòàìè. Ãîñòè ñ áîëüøèì èíòåðåñîì ïîçíà-
êîìèëèñü ñ ïðåäñòàâëåííûìè ìàòåðèàëàìè, ïðîÿâè-
ëè èíòåðåñ ê îñîáîé ýêîíîìè÷åñêîé çîíå è ïëàíèðó-
åìîìó òàì öåíòðó ïðîòîííîé òåðàïèè.

Ïî ñëîâàì È. Á. Óøàêîâà, Èíñòèòóò ìåäèêî-
áèîëîãè÷åñêèõ ïðîáëåì êðàéíå çàèíòåðåñîâàí â ñî-
òðóäíè÷åñòâå ñ Ëàáîðàòîðèåé ðàäèàöèîííîé áèîëî-
ãèè ÎÈßÈ ïî ìíîãèì íàïðàâëåíèÿì ðàáîò, êîòîðûå
îòðàæåíû â ïëàíèðóåìîé äî 2016 ã. ñåìèëåòíåé ïðî-
ãðàììå ðàäèîáèîëîãè÷åñêèõ èññëåäîâàíèé ËÐÁ íà
óñêîðèòåëÿõ òÿæåëûõ èîíîâ. Ýòî è ðàäèàöèîííî-ãå-
íåòè÷åñêèå èññëåäîâàíèÿ, è ðàáîòû ïî èçó÷åíèþ
äåéñòâèÿ óñêîðåííûõ òÿæåëûõ èîíîâ íà ñòðóêòó-
ðû ãëàçà, è èññëåäîâàíèÿ íåéðîôèçèîëîãè÷åñêèõ ðå-
àêöèé ó îáëó÷åííûõ æèâîòíûõ.

Â çàâåðøåíèå âñòðå÷è È. Á. Óøàêîâó áûëè âðó-
÷åíû äèïëîì è ìåäàëü, âûïóùåííàÿ ê 100-ëåòèþ àêà-
äåìèêà Í. Ì. Ñèñàêÿíà. Ãîñòè èç ÈÌÁÏ ïîñåòèëè
òàêæå Ëàáîðàòîðèþ ôèçèêè âûñîêèõ ýíåðãèé è Ëà-
áîðàòîðèþ ðàäèàöèîííîé áèîëîãèè.

15 àïðåëÿ â Êåéïòàóíå ïðîõîäèëî 7-å çàñåäàíèå
Îáúåäèíåííîãî êîîðäèíàöèîííîãî êîìèòåòà

ÞÀÐ–ÎÈßÈ. Äåëåãàöèþ Èíñòèòóòà âîçãëàâëÿë ãëàâ-
íûé ó÷åíûé ñåêðåòàðü ïðîôåññîð Í. À. Ðóñàêîâè÷, ñî
ñòîðîíû ÞÀÐ çàñåäàíèå âåë çàìåñòèòåëü ãåíåðàëü-
íîãî äèðåêòîðà Äåïàðòàìåíòà ïî íàóêå è òåõíîëî-
ãèÿì Ïðàâèòåëüñòâà ÞÀÐ ïðîôåññîð É. Ñåëåòè.
Êëþ÷åâûìè âîïðîñàìè âñòðå÷è ñòàëè îáñóæäåíèå
ñòàòóñà ñîòðóäíè÷åñòâà è ìåð ïî ñîâåðøåíñòâî-
âàíèþ ìåõàíèçìà îïåðàòèâíîãî òðåõñòîðîííåãî
âçàèìîäåéñòâèÿ äåïàðòàìåíòà è íàó÷íîãî ñîîáùå-
ñòâà ÞÀÐ ñ ÎÈßÈ, à òàêæå ôèíàíñèðîâàíèå ñî-
âìåñòíûõ íàó÷íûõ ïðîãðàìì è âçíîñû ÞÀÐ â ÎÈßÈ.

Äíåì ðàíüøå, 14 àïðåëÿ, â íàöèîíàëüíîé öèêëî-
òðîííîé ëàáîðàòîðèè iThemba LABS ñîñòîÿëîñü ðà-
áî÷åå ñîâåùàíèå, ïîñâÿùåííîå îáñóæäåíèþ ïðåäëî-
æåíèé ÎÈßÈ ïî ðàçâèòèþ íàó÷íî-èññëåäîâàòåëü-
ñêîé èíôðàñòðóêòóðû ÞÀÐ. Î âîçìîæíîñòÿõ ÎÈßÈ
ïî ñîîðóæåíèþ íîâûõ óñòàíîâîê ðàññêàçàë çàìå-
ñòèòåëü íà÷àëüíèêà óñêîðèòåëüíîãî îòäåëà ËßÐ
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A. Sissakian spoke to the guests about the history of
the Institute, the main trends of research and basic facili-
ties, plans for development that follow the JINR road
map. According to A. Sissakian, any advanced research
centre should base itself upon core frame projects, mod-
ern accelerators, respective computer capacity and be
sustained by the educational and innovation components.
The guests were impressed by the given talk demonstrat-
ing interest to the special economic zone and the centre
for proton therapy intended to be constructed there.

As I. Ushakov said, the Institute of Medical and Bio-
logical Problems is extremely interested in cooperation
with the JINR Laboratory of Radiation Biology in many
areas of research that are indicated in the LRB sev-
en-year programme of radiobiological studies at heavy-
ion accelerators scheduled up to 2016. These are radia-
tion genetic studies, research in the field of action of ac-
celerated heavy ions on the eye structures, and analysis
of neurophysiological reactions in irradiated animals. The
meeting was concluded with awarding I. Ushakov with the
Diploma and the Medal issued to the centenary of Acad-
emician N. Sissakian’s birth. The guest from IMBP had
excursions to the Laboratory of High Energy Physics and
the Laboratory of Radiation Biology.

On 15 April, the 7th meeting of the JINR–RSA Joint
Coordinating Committee was held in Cape Town. JINR
Chief Scientific Secretary Professor N. Russakovich head-
ed the delegation from JINR. On the RSA side, Deputy
Director-General of the Department on Science and
Technology of the RSA Government Professor J. Seleti
presided the meeting. The key issues of the meeting were
the discussion of the cooperation status and measures to
streamline the mechanism of efficient trilateral contacts
of the Department and RSA scientific community with
JINR, as well as financing joint programmes and RSA
contribution to the JINR budget.

The day before, on 14 April, a working meeting was
held at the national cyclotron laboratory iThemba LABS
which centered on the discussion of JINR proposals to
develop the RSA scientific research infrastructure. Deputy
Head of the FLNR Accelerator Department I. Kalagin
spoke about the potentials at JINR to develop new facili-
ties. As an example, the DC-60 cyclotron, developed at
JINR FLNR for the Interdisciplinary Scientific Research
Centre in Astana (Kazakhstan), was mentioned at the
meeting. Head of the Accelerator Department of the Al-
maty Institute for Nuclear Research S. Lysukhin told the
participants about their experience of constructing,
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È. Â. Êàëàãèí. Â êà÷åñòâå ïðèìåðà íà ñîâåùàíèè óïî-
ìèíàëñÿ ñîçäàííûé â ËßÐ ÎÈßÈ öèêëîòðîí DC-60
äëÿ Ìåæäèñöèïëèíàðíîãî íàó÷íî-èññëåäîâàòåëüñêî-
ãî êîìïëåêñà â Àñòàíå (Êàçàõñòàí). Íà÷àëüíèê óñêî-
ðèòåëüíîãî îòäåëà àëìà-àòèíñêîãî Èíñòèòóòà
ÿäåðíûõ èññëåäîâàíèé Ñ. Í. Ëûñóõèí ïîäåëèëñÿ îïû-
òîì ïî ñòðîèòåëüñòâó, çàïóñêó è ýêñïëóàòàöèè öè-
êëîòðîíà DC-60. Ïðåäëîæåíèÿ ÎÈßÈ âûçâàëè îãðîì-
íûé èíòåðåñ ó ïðåäñòàâèòåëåé þæíîàôðèêàíñêèõ
îðãàíèçàöèé è íàó÷íûõ ãðóïï, ïðèíèìàâøèõ ó÷àñòèå
â ñîâåùàíèè.

Â ðàìêàõ ïîäãîòîâêè ê çàñåäàíèþ êîîðäèíàöè-
îííîãî êîìèòåòà îôèöèàëüíàÿ äåëåãàöèÿ ÎÈßÈ ïî-
ñåòèëà Óíèâåðñèòåò Ïðåòîðèè, ãäå ñîñòîÿëèñü ñå-
ìèíàðû íà òåìó àíàëèçà íàíîñòðóêòóð ñ ïîìîùüþ
íåéòðîííûõ ìåòîäîâ (ïðîô. À. Â. Áåëóøêèí) è òåõ-
íîëîãèé, ñâÿçàííûõ ñ èîííî-òðåêîâûìè ìåìáðàíàìè
(Ä. Â. Êàìàíèí). Áûëè íàìå÷åíû øàãè ïî äàëüíåéøå-
ìó ðàçâèòèþ ñîòðóäíè÷åñòâà, ïðåæäå âñåãî îò-
âåòíûé âèçèò ðóêîâîäèòåëÿ ôèçè÷åñêîãî îòäåëå-
íèÿ ïðîô. É. Ìàëüõåðáå â Äóáíó è ó÷àñòèå ñòóäåí-
òîâ è àñïèðàíòîâ óíèâåðñèòåòà â î÷åðåäíîé
ëåòíåé øêîëå ÎÈßÈ.

Äåëåãàöèÿ ÎÈßÈ ïîñåòèëà ßäåðíî-ýíåðãåòè÷å-
ñêóþ êîðïîðàöèþ Þæíîé Àôðèêè (NECSA), ãäå ñî-
ñòîÿëàñü ïðåçåíòàöèÿ, ïîñâÿùåííàÿ âîçìîæíîñòÿì

îñíàùåíèÿ ðàäèîõèìè÷åñêèõ ëàáîðàòîðèé â ïàðò-
íåðñòâå ñ íåìåöêèìè ïðîèçâîäèòåëÿìè ãðóïïû
«Ãàììà-ñåðâèñ» (À. Ìàòèñ). Ïðåäñòàâèòåëè NECSA
ïðîèíôîðìèðîâàëè î òåêóùåì ñîñòîÿíèè ðåàêòîðà
íà øàðèêîâûõ òîïëèâíûõ ýëåìåíòàõ, ñòîðîíû îá-
ìåíÿëèñü ìíåíèÿìè î âîçìîæíûõ ñîâìåñòíûõ ïðî-
åêòàõ.

Äåëåãàöèþ ÎÈßÈ ïðèíÿë ïðåçèäåíò Þæíîàôðè-
êàíñêîãî èíñòèòóòà ôèçèêè (SAIP) ïðîô. Í. ×åòòè,
êîòîðûé â õîäå áåñåäû ñîîáùèë î ïðåäñòîÿùåé â
íà÷àëå èþëÿ åæåãîäíîé êîíôåðåíöèè SAIP â Äóðáàíå
è âûðàçèë óâåðåííîñòü â òîì, ÷òî ó÷àñòèå ÎÈßÈ â
ýòîì ôîðóìå áóäåò ÷ðåçâû÷àéíî ïîëåçíûì è èíòå-
ðåñíûì äëÿ þæíîàôðèêàíñêèõ èññëåäîâàòåëåé. Ñëå-
äóþùåå çàñåäàíèå êîìèòåòà ïðîéäåò 30 îêòÿáðÿ â
Äóáíå.

Â ìàå ïîìîùíèê äèðåêòîðà ÎÈßÈ ïî ôèíàíñî-
âûì è ýêîíîìè÷åñêèì âîïðîñàì Â. Â. Êàòðàñåâ ïîñå-
òèë ñ ðàáî÷èì âèçèòîì Àçåðáàéäæàíñêóþ Ðåñïóáëè-
êó. 12 ìàÿ â Áàêó, â Íàöèîíàëüíîé àêàäåìèè íàóê
Àçåðáàéäæàíà, îí âñòðåòèëñÿ ñ ïîëíîìî÷íûì ïðåä-
ñòàâèòåëåì Ïðàâèòåëüñòâà Àçåðáàéäæàíñêîé Ðå-
ñïóáëèêè â ÎÈßÈ, ïðåçèäåíòîì àêàäåìèè Ìàõìóäîì
Êåðèìîì-îãëû Êåðèìîâûì. Îáñóæäàëèñü âîïðîñû,
ñâÿçàííûå ñî ñòðàòåãèåé ðàçâèòèÿ Èíñòèòóòà è
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launching and operating the DC-60 cyclotron. Represen-
tatives of South African organizations and scientific
groups met JINR proposals with great interest.

The JINR official delegation visited Pretoria Univer-
sity in the framework of the Coordinating Committee
meeting. There seminars were held on the nanostructure
analysis with neutron methods (Professor A. Belushkin)
and ion-track membrane technology (D. Kamanin). Fur-
ther steps were arranged to develop cooperation, primari-
ly, the reciprocal visit of Head of the Physics Department
Professor J. Malherbe to Dubna and participation of the
university students and postgraduates in the current JINR
summer school.

The JINR delegation visited the Nuclear Energy Cor-
poration of South Africa (NECSA) where a presentation
was given on opportunities to equip radiochemical lab-
oratories in the partnership with the German Gamma-ser-
vice group (A. Matis). NESCA representatives informed
the guests about the status of the reactor on antifriction
fuel elements and exchanged views on possible joint pro-
jects.

President of the South African Institute of Physics
(SAIP) Professor N. Chetti received the delegation from
JINR and informed the guests about the annual SAIP

conference in Durban that was scheduled for the begin-
ning of July and expressed his confidence that the par-
ticipation of JINR in this forum would be extremely
useful and interesting for South African researchers. Next
meeting of the Committee will be held on 30 October in
Dubna.

JINR Assistant Director on Finance and Economic

Issues V. Katrasev visited the Republic of Azerbaijan in
May. On 12 May, at the national Academy of Sciences of
Azerbaijan, he met with the Plenipotentiary of the Gov-
ernment of the Republic of Azerbaijan to JINR, President
of the National Academy of Sciences Mahmud Ker-
im-ogly Kerimov. They discussed issues related to the In-
stitute development strategy and participation of Azerbai-
jan in JINR activities. Head of the Laboratory of High En-
ergy Physics of the Physics Institute of the Azerbaijani
Academy of Sciences, member of the JINR Finance
Committee Ovsat Bahram-ogly Abdinov took part in the
meeting.

On 14 May, Days of Moldavian Science opened at
JINR. Representatives of the Moldavian Academy of Sci-
ences, the Embassy of the Republic of Moldova in RF,
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ó÷àñòèåì Àçåðáàéäæàíà â äåÿòåëüíîñòè ÎÈßÈ. Âî
âñòðå÷å ïðèíèìàë ó÷àñòèå Îâñàò Áàõðàì-îãëû Àá-

äèíîâ — ðóêîâîäèòåëü Ëàáîðàòîðèè ôèçèêè âûñî-
êèõ ýíåðãèé Èíñòèòóòà ôèçèêè Àêàäåìèè íàóê
Àçåðáàéäæàíà, ÷ëåí Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ.

14 ìàÿ â Îáúåäèíåííîì èíñòèòóòå îòêðûëèñü
Äíè ìîëäàâñêîé íàóêè. Ïðåäñòàâèòåëè Àêàäåìèè
íàóê Ìîëäàâèè, ïîñîëüñòâà Ðåñïóáëèêè Ìîëäàâèè â
ÐÔ, ïîñîëüñòâ Àçåðáàéäæàíà, Ðóìûíèè, Óêðàèíû
áûëè ïðèíÿòû â äèðåêöèè ÎÈßÈ è ïîñåòèëè ëàáîðà-
òîðèè ôèçèêè âûñîêèõ ýíåðãèé è ÿäåðíûõ ðåàêöèé.

Ðåñïóáëèêà Ìîëäàâèÿ — îäíà èç 18 ñòðàí-ó÷àñò-
íèö ÎÈßÈ. Â ìàðòå 1992 ã. Êîìèòåò ïîëíîìî÷íûõ
ïðåäñòàâèòåëåé ÎÈßÈ ïðèíÿë Ìîëäàâèþ â ÷èñëî ãî-
ñóäàðñòâ-÷ëåíîâ Èíñòèòóòà. Ñîòðóäíè÷åñòâî ìå-
æäó ÎÈßÈ è íàó÷íûìè öåíòðàìè Ðåñïóáëèêè Ìîëäà-
âèè ðàçâèâàåòñÿ â îáëàñòè ôèçèêè êîíäåíñèðîâàí-
íûõ ñðåä, à òàêæå òåîðèè ñèëüíî êîððåëèðîâàííûõ
ñèñòåì ñ ïðèëîæåíèÿìè ê òåîðèè âûñîêîòåìïåðà-
òóðíîé ñâåðõïðîâîäèìîñòè è òåîðèè òÿæåëûõ ôåð-
ìèîíîâ, ñâîéñòâ ýëåêòðîí-ôîíîííûõ ñèñòåì. Àê-
òèâíîå ó÷àñòèå â ýòèõ ðàçðàáîòêàõ ïðèíèìàþò
Ë. Ç. Êîí, Â. À. Ìîñêàëåíêî, Ì. Å. Ïàëèñòðîíò (Èí-
ñòèòóò ïðèêëàäíîé ôèçèêè ÀÍÌ), Å. Ï. Ïîêàòèëîâ è
Â. Ì. Ôîìèí (Ãîñóäàðñòâåííûé óíèâåðñèòåò Ìîëäà-

âèè), Ì. È. Âëàäèìèð (Òåõíè÷åñêèé óíèâåðñèòåò), à
òàêæå ñîòðóäíèêè ýòèõ íàó÷íûõ ó÷ðåæäåíèé. Ìíî-
ãîëåòíåå ïëîäîòâîðíîå ñîòðóäíè÷åñòâî ñâÿçûâà-
åò Ëàáîðàòîðèþ òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ ñ
ãðóïïîé ïðîôåññîðà Ê. Ê. Ãóäèìû èç Èíñòèòóòà
ïðèêëàäíîé ôèçèêè ÀÍÌ. Ñåé÷àñ â ëàáîðàòîðèè ðà-
áîòàåò åãî ó÷åíèê À. Ñ. Ïàðâàí.

15 ìàÿ â Êîíãðåññ-öåíòðå ÎÝÇ «Äóáíà» ïðîøëè
êðóãëûå ñòîëû «Ñîòðóäíè÷åñòâî â îáëàñòè íàóêè è
áàçîâîé ïîäãîòîâêè ïåðñîíàëà: äîñòèæåíèÿ è ïåð-
ñïåêòèâû. Ðåôîðìû â îáëàñòè íàóêè è èííîâàöèé»,
«Èííîâàöèè è òðàíñôåðò òåõíîëîãèé». Â íèõ ïðèíÿ-
ëè ó÷àñòèå âåäóùèå ó÷åíûå è ñïåöèàëèñòû ÎÈßÈ è
íàó÷íûõ öåíòðîâ Ìîëäàâèè, ìîëîäûå ìîëäàâñêèå
ó÷åíûå, ñòóäåíòû è àñïèðàíòû.

«Ìû ðàññìàòðèâàåì Äóáíó êàê ïëîùàäêó äëÿ ñî-
òðóäíè÷åñòâà, íàïðàâëåííîãî íà ðàçâèòèå íàóêè âî

âñåõ íàøèõ ñòðàíàõ-ó÷àñòíèöàõ», — ñêàçàë äèðåê-
òîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí, îòêðûâàÿ êðó-
ãëûé ñòîë, è ñîîáùèë èíòåðåñíóþ íîâîñòü î âêëþ-
÷åíèè áàçîâûõ óñòàíîâîê ÎÈßÈ â êîìïëåêñ åâðî-
ïåéñêîé íàó÷íîé èíôðàñòðóêòóðû.

Ó÷àñòíèêè êðóãëîãî ñòîëà äåòàëüíî ðàññìî-
òðåëè âñå ãðàíè ìíîãîïëàíîâîãî ñîòðóäíè÷åñòâà
Îáúåäèíåííîãî èíñòèòóòà è Ðåñïóáëèêè Ìîëäàâèè.
Î ðåôîðìàõ â îáëàñòè íàóêè è èííîâàöèé, ïðîâåäåí-
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the Embassies of Azerbaijan, Romania and Ukraine were
received at the JINR Directorate and visited the Labora-
tory of High Energy Physics and the Laboratory of Nu-
clear Reactions.

The Republic of Moldova is one of the eighteen JINR
Member States. In March 1992 the JINR Committee of
Plenipotentiaries granted Moldova admission to the JINR
Membership. JINR cooperation with scientific centres of
the Republic of Moldova is conducted in condensed mat-
ter physics, the theory of strongly correlated systems
with applications to the theory of high-temperature su-
perconductivity and the heavy fermions theory, and prop-
erties of electron-phonon systems. The following scien-
tists take an active part in these studies: L. Kon,
V. Moskalenko, M. Palistront (the Institute of Applied
Physics, MAS), E. Pokatilov and V. Fomin (the Moldavian
State University), M. Vladimir (the Technical University),
as well as other staff members of these institutions. The
long-standing fruitful cooperation involves the JINR Lab-
oratory of Theoretical Physics with the group of Profes-
sor K. Gudima from the MAS Institute of Applied Physics.
Now his pupil A. Parvan works at LTP, JINR.

On 15 May, round-table discussions «Cooperation in
Science and Basic Personnel Training: Achievements and

Prospects. Reforms in Science and Innovations» were
held in the Congress Centre of the «Dubna» Special Eco-
nomic Zone. Leading scientists and specialists from JINR
and scientific centres of Moldova, young Moldavian sci-
entists, students and postgraduates took part in them.

«We regard Dubna as a site for cooperation aimed at
the development of science in all our Member States,»
said JINR Director Academician A. Sissakian, opening the
round-table discussion. He also told the participants the
breaking news: the basic facilities of JINR were included
into the complex of the European scientific infrastruc-
ture.

The participants of the round-table discussion con-
sidered in detail all aspects of the multifaceted coopera-
tion between the Joint Institute and the Republic of
Moldova. The First Vice-President of the Moldavian Acad-
emy of Sciences Academician T. Furduj spoke about the
reforms in science and innovations in the Republic, re-
minding the audience about the close ties between the
Moldavian and Russian scientists that were brought to life
in 1946, even before the Academy of Sciences of the
Moldavian Socialist Republic was founded in 1961.

In his report, MAS Academician V. Moskalenko ex-
pressed his views on the prospects of scientific coopera-
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Äíè ìîëäàâñêîé
íàóêè â ÎÈßÈ

Dubna, 14–15 May.
Days of Moldavian
Science at JINR
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íûõ â Ìîëäàâñêîé ðåñïóáëèêå, ðàññêàçàë ïåðâûé âè-
öå-ïðåçèäåíò ÀÍÌ àêàäåìèê Ò. Ôóðäóé, íàïîìíèâ î
òåñíîì ðîäñòâå ìîëäàâñêîé è ðîññèéñêîé íàóêè, íà-
÷àâøåìñÿ ñ 1946 ã., åùå äî îñíîâàíèÿ â 1961 ã. Àêàäå-
ìèè íàóê ÌÑÑÐ.

Âçãëÿä íà ïåðñïåêòèâû íàó÷íîãî ñîòðóäíè÷å-
ñòâà ïðåäñòàâèë â ñâîåì äîêëàäå àêàäåìèê ÀÍÌ
Â. À. Ìîñêàëåíêî. Îá îáðàçîâàòåëüíîé ñîñòàâëÿþ-
ùåé êîîïåðàöèè Ìîëäàâèè è ÎÈßÈ ðàññêàçàë çàìå-
ñòèòåëü äèðåêòîðà ÓÍÖ ÎÈßÈ ïðîôåññîð Ñ. Ç. Ïà-
êóëÿê. Ïî åãî èíôîðìàöèè, â íàñòîÿùåå âðåìÿ â Èí-
ñòèòóòå ó÷àòñÿ ÷åòûðå ñòóäåíòà èç Ìîëäàâèè.
Ñîãëàñíî äîãîâîðó ìåæäó ÎÈßÈ è ÀÍÌ, Îáúåäèíåí-
íûé èíñòèòóò îáÿçàëñÿ åæåãîäíî ãîòîâèòü òðåõ
ìàãèñòðîâ äëÿ Ìîëäàâñêîé ðåñïóáëèêè. Áîëüøîé èí-
òåðåñ ãîñòåé èç Ìîëäàâèè âûçâàë îáñòîÿòåëüíûé
äîêëàä çàìåñòèòåëÿ ãëàâíîãî èíæåíåðà ÎÈßÈ
Ã. Â. Òðóáíèêîâà î ïîñëåäíèõ íîâîñòÿõ ïðîåêòà
óñêîðèòåëüíîãî êîìïëåêñà NICA/MPD, â êîòîðîì
ìîëäàâñêàÿ ñòîðîíà óæå ïðèíèìàåò àêòèâíîå ó÷àñ-
òèå.

Âòîðàÿ âñòðå÷à â ïðîãðàììå Äíåé ìîëäàâñêîé
íàóêè áûëà ïîñâÿùåíà èííîâàöèîííîé äåÿòåëüíî-
ñòè. «Âïåðâûå Äíè íàóêè ñòðàíû-ó÷àñòíèöû ïðîõî-

äÿò íà òåððèòîðèè îñîáîé ýêîíîìè÷åñêîé çîíû, —
ïîä÷åðêíóë àêàäåìèê À. Í. Ñèñàêÿí. — Ýòî ñèãíàë î

íà÷àëå íîâîé ôàçû íàøåãî ñîòðóäíè÷åñòâà, ãäå íà-
ðÿäó ñ ôóíäàìåíòàëüíûìè èññëåäîâàíèÿìè è îáðàçî-
âàòåëüíîé êîìïîíåíòîé çíà÷èòåëüíóþ ðîëü áóäóò
èãðàòü èííîâàöèîííûå ðàçðàáîòêè».

Èç ñîîáùåíèÿ ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ
Ïðàâèòåëüñòâà Ðåñïóáëèêè Ìîëäàâèè ÷ëåíà-êîððå-
ñïîíäåíòà ÀÍÌ È. Òèãèíÿíó ñîáðàâøèåñÿ óçíàëè î
ñóùåñòâåííûõ äîñòèæåíèÿõ ìîëäàâñêèõ ó÷åíûõ â

ñôåðå íàíîòåõíîëîãèé — ñïèíòðîíèêå, ôîòîíèêå è
ìåòîäèêå âûðàùèâàíèÿ òðóá÷àòûõ íàíîñòðóêòóð.

Ñ áîëüøèì âíèìàíèåì ó÷àñòíèêè êðóãëîãî ñòî-
ëà âûñëóøàëè äîêëàäû ïðåäñòàâèòåëåé ëàáîðàòî-
ðèé ÎÈßÈ. Î ñòàòóñå è ïåðñïåêòèâàõ ÿäåðíî-ôèçè-
÷åñêèõ è ïðèêëàäíûõ èññëåäîâàíèé íà óñêîðèòåëÿõ
Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà ðàñ-
ñêàçàë çàìåñòèòåëü äèðåêòîðà ËßÐ À. Ã. Ïîïåêî. Â
äîêëàäå äèðåêòîðà Ëàáîðàòîðèè ðàäèàöèîííîé áèî-
ëîãèè ïðîôåññîðà Å. À. Êðàñàâèíà øëà ðå÷ü î ìåòî-
äàõ è ðåçóëüòàòàõ ðàäèàöèîííî-ãåíåòè÷åñêèõ èññëå-
äîâàíèé, âåäóùèõñÿ â ËÐÁ. Äîêëàä ìëàäøåãî íàó÷íî-
ãî ñîòðóäíèêà ËÍÔ À. À. Õîõðÿêîâà áûë ïîñâÿùåí
èññëåäîâàíèÿì â îáëàñòè ôèçèêè êîíäåíñèðîâàííûõ
ñðåä íà ðåàêòîðå ÈÁÐ-2.

Êàê îòìåòèë ïîëíîìî÷íûé ïðåäñòàâèòåëü
Ïðàâèòåëüñòâà Ðåñïóáëèêè Ìîëäàâèè â ÎÈßÈ
÷ëåí-êîððåñïîíäåíò ÀÍÌ È. Òèãèíÿíó, «Äíè íàóêè
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tion. Deputy Director of the JINR UC S. Pakulyak talked
about cooperation of Moldova and JINR in education. Ac-
cording to his words, four students from Moldova are
studying now at the Institute. Following the Agreement
between JINR and MAS, the Joint Institute is committed
to train three holders of the Master’s degree for Moldova
annually. The guests from Moldova heard with great in-
terest a detailed report by Deputy Chief Engineer of JINR
G. Trubnikov on the latest news about the project of the
NICA/MPD accelerator complex, where the Moldavian sci-
entists are actively involved.

The second meeting in the programme of the Days
of Moldavian Science concerned innovative activities.
«For the first time the Days of Science in a Member State
take place in the territory of the special economic zone,»
marked Academician A. Sissakian. «It is a sign to start a
new phase in our cooperation where, together with fun-
damental research and educational programme, innova-
tive elaborations will play a considerable role.»

Plenipotentiary of the Government of the Republic of
Moldova to JINR MAS Corresponding Member I. Ti-
ginyanu informed the audience on considerable achieve-

ments of Moldavian scientists in nanotechnology — spin-

tronics, photonics and the methods to grow tubular
nanostructures.

The participants of the round-table discussion lis-
tened with great interest to the reports made by repre-
sentatives of JINR laboratories. FLNR Deputy Director
A. Popeko spoke about the R&D of nuclear-physics and
applied research at the accelerators of the Flerov Labora-
tory of Nuclear Reactions. Director of the Laboratory of
Radiation Biology Professor E. Krasavin reported about
methods and results of radiation genetic research at
LRB. Junior researcher of the Frank Laboratory of Neu-
tron Physics A. Khokhryakov spoke about studies in con-
densed matter physics at the IBR-2 reactor.

Plenipotentiary of the Government of the Republic of
Moldova to JINR MAS Corresponding Member I. Ti-
ginyanu marked, «The Days of Moldavian Science in
Dubna are a unique opportunity to organize a meeting
for scientists to contact each other. Such meetings in-
spire us for further cooperation between our countries.»

On the invitation of the Ministry of Science and
Technological Development of the Republic of Serbia, an
official delegation from JINR headed by JINR Director
Academician A. Sissakian visited Belgrade and Novi Sad
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Ìîëäàâèè â Äóáíå — óíèêàëüíàÿ âîçìîæíîñòü îðãà-
íèçîâàòü âñòðå÷ó ó÷åíûõ ìåæäó ñîáîé. Òàêèå

âñòðå÷è — ñèëüíûé èìïóëüñ äëÿ äàëüíåéøåãî ñî-
òðóäíè÷åñòâà íàøèõ ñòðàí».

18–20 ìàÿ îôèöèàëüíàÿ äåëåãàöèÿ ÎÈßÈ âî ãëà-
âå ñ äèðåêòîðîì àêàäåìèêîì À. Í. Ñèñàêÿíîì ïî
ïðèãëàøåíèþ Ìèíèñòåðñòâà ïî íàóêå è òåõíîëîãè-
÷åñêîìó ðàçâèòèþ Ðåñïóáëèêè Ñåðáèè ïîñåòèëà
Áåëãðàä è Íîâè-Ñàä.

Âèçèò áûë îðãàíèçîâàí ñåðáñêîé ñòîðîíîé â ñî-
îòâåòñòâèè ñ ïðîòîêîëîì îá àêòèâèçàöèè ñî-
âìåñòíûõ äåéñòâèé â ðàìêàõ Ñîãëàøåíèÿ î ñîòðóä-
íè÷åñòâå ìåæäó Ðåñïóáëèêîé Ñåðáèåé è ÎÈßÈ, ïîä-
ïèñàííûì 26 ìàðòà â Äóáíå ÷ðåçâû÷àéíûì è
ïîëíîìî÷íûì ïîñëîì Ðåñïóáëèêè Ñåðáèè â ÐÔ Å. Êó-
ðüÿê. Â ñîñòàâå äåëåãàöèè ÎÈßÈ áûëè âèöå-äèðåê-

òîð ïðîôåññîð Ì. Ã. Èòêèñ, íàó÷íûé ðóêîâîäèòåëü
ËßÐ àêàäåìèê Þ. Ö. Îãàíåñÿí è íà÷àëüíèê îòäåëà ìå-
æäóíàðîäíûõ ñâÿçåé Ä. Â. Êàìàíèí.

Ïåðâàÿ ðàáî÷àÿ âñòðå÷à ïðîøëà 18 ìàÿ â Èí-
ñòèòóòå ôèçèêè Áåëãðàäñêîãî óíèâåðñèòåòà. Äè-
ðåêòîð èíñòèòóòà ïðîôåññîð Ä. Ïîïîâè÷ ðàññêàçàë
îá îñíîâíûõ íàïðàâëåíèÿõ ðàáîòû è ëàáîðàòîðèÿõ
èíñòèòóòà. Â ÷àñòíîñòè, îí ïðåäëîæèë ðóêîâîä-
ñòâó ÎÈßÈ ðàññìîòðåòü âîçìîæíîñòü ïîñòàíîâ-
êè ñîâìåñòíûõ ýêñïåðèìåíòîâ â íèçêîôîíîâîé ëà-
áîðàòîðèè, êîòîðîé ðàñïîëàãàåò èíñòèòóò. Â
òîò æå äåíü â Èíñòèòóòå ôèçèêè â ïðèñóòñòâèè
ïðåäñòàâèòåëåé ñåðáñêîé íàó÷íîé îáùåñòâåííî-
ñòè ñîñòîÿëàñü ëåêöèÿ àêàäåìèêà À. Í. Ñèñàêÿíà,
ïîñâÿùåííàÿ íàó÷íîé ïðîãðàììå ÎÈßÈ è ñîòðóäíè-
÷åñòâó ñ íàó÷íûìè è îáðàçîâàòåëüíûìè öåíòðàìè
Ñåðáèè.
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on 18–20 May. The visit was organized by the Serbian
side according to the protocol on stirring up joint activi-
ties in the framework of the Agreement on cooperation
between the Republic of Serbia and JINR signed on
26 March in Dubna by Ambassador Extraordinary and
Plenipotentiary of the Republic of Serbia to RF J. Kurjak.
The JINR delegation included JINR Vice-Director Profes-
sor M. Itkis, FLNR Scientific Leader Academician
Yu. Oganessian, and Head of the International Coopera-
tion Department D. Kamanin.

The first working meeting was held on 18 May at the
Institute for Physics of Belgrade University. Director of
the Institute Professor D. Popovi� spoke about the main
trends of activities and the laboratories of the Institute. In
particular, he suggested that JINR Administration con-
sider a possibility to conduct joint experiments at the
low-background laboratory of the Institute for Physics.
Academician A. Sissakian gave a lecture on the JINR sci-
entific programme and cooperation with scientific and

educational centres of Serbia. Representatives of the Ser-
bian scientific community attended the meeting and lis-
tened to the lecture.

The JINR delegation visited the Vin�a Institute of Nu-
clear Science and saw the building of the cyclotron com-
plex, where the TESLA project is implemented, and the
large cyclotron VINCY developed jointly by staff mem-
bers of the Vin�a Institute and JINR. According to the
leading specialists of the project Professors N. Ne�kovi�
and A. Dobroslavi�, the readiness condition of the cy-
clotron to produce the first beam is about 80%. Taking
into account the full preparedness of the building, the
percentage of this condition is in total much more.

On 19 May, JINR representatives met with Deputy
Prime-Minister and Minister of Science and Technological
Development of Serbia B. Djelic. Among other topics,
they discussed opportunities to complete as soon as pos-
sible the TESLA project. Ambassador Extraordinary and
Plenipotentiary of RF to the Republic of Serbia

Áåëãðàä (Ñåðáèÿ), ìàé. Äèðåêòîð ÎÈßÈ
àêàäåìèê À. Í. Ñèñàêÿí, ïðîôåññîð À. Äîáðîñëàâè÷,

íàó÷íûé ðóêîâîäèòåëü ËßÐ èì. Ã. Í. Ôëåðîâà àêàäåìèê
Þ. Ö. Îãàíåñÿí, âèöå-äèðåêòîð ÎÈßÈ

ïðîôåññîð Ì. Ã. Èòêèñ â Èíñòèòóòå «Âèí÷à»

Belgrade (Serbia), May. JINR Director Academician
A. Sissakian, Professor A. Dobroslavi�, FLNR Scientific Leader
Academician Yu. Oganessian, and JINR Vice-Director Professor

M. Itkis at the Vin�a Institute



Â Èíñòèòóòå «Âèí÷à» äåëåãàöèÿ ÎÈßÈ îñìî-
òðåëà çäàíèå öèêëîòðîííîãî êîìïëåêñà, ãäå îñóùå-
ñòâëÿåòñÿ ïðîåêò «Òåñëà», è áîëüøîé öèêëîòðîí
VINCY, ñîçäàííûé ñîâìåñòíûìè óñèëèÿìè ñîòðóäíè-
êîâ Èíñòèòóòà «Âèí÷à» è ÎÈßÈ. Ïî îöåíêàì âåäó-
ùèõ ñïåöèàëèñòîâ ïðîåêòà ïðîôåññîðîâ Í. Íåøêî-
âè÷à è À. Äîáðîñëàâè÷à, ãîòîâíîñòü öèêëîòðîíà
âûäàòü ïåðâûé ïó÷îê ñîñòàâëÿåò îêîëî 80 %, à ñ
ó÷åòîì ïîëíîé ãîòîâíîñòè çäàíèÿ, ñóììàðíî, ãî-
ðàçäî áîëüøå.

Ïîèñê âîçìîæíîñòåé ñêîðåéøåãî çàâåðøåíèÿ
ïðîåêòà «Òåñëà» ñòàë îäíîé èç òåì îáñóæäåíèÿ
19 ìàÿ íà âñòðå÷å ïðåäñòàâèòåëåé ÎÈßÈ ñ çàìå-
ñòèòåëåì ïðåìüåð-ìèíèñòðà è ìèíèñòðîì íàóêè è
òåõíîëîãè÷åñêîãî ðàçâèòèÿ Ñåðáèè Á. Äæåëè÷åì. Âî
âñòðå÷å òàêæå ïðèíÿë ó÷àñòèå ÷ðåçâû÷àéíûé è
ïîëíîìî÷íûé ïîñîë ÐÔ â Ðåñïóáëèêå Ñåðáèè À. Â. Êî-
íóçèí. Ïî ìíåíèþ ìèíèñòðà, ó÷èòûâàÿ àâòîðèòåò
ÎÈßÈ è ïðîçâó÷àâøèå íà âñòðå÷å ïðåäëîæåíèÿ Äóá-
íû ïî îðãàíèçàöèè ïåðâûõ ýêñïåðèìåíòîâ â îáëà-
ñòè ôóíäàìåíòàëüíîé íàóêè è ïàðòíåðñòâà ïî ïðè-
êëàäíûì âîïðîñàì, ïðîåêò «Òåñëà» ìîã áû ñòàòü
ìîäåëüþ óäà÷íîãî ìåæäóíàðîäíîãî íàó÷íîãî ñîòðóä-
íè÷åñòâà Ñåðáèè.

Á. Äæåëè÷ è À. Í. Ñèñàêÿí òàêæå îáñóäèëè ïåð-
âîî÷åðåäíûå øàãè ïî íàëàæèâàíèþ ïîëíîìàñøòàá-

íîãî ñîòðóäíè÷åñòâà Ñåðáèè ñ ÎÈßÈ â ðàìêàõ
ñîãëàøåíèÿ, ïîäïèñàííîãî â 2007 ã., è îáìåíÿëèñü
ìíåíèÿìè ïî ðÿäó äðóãèõ âîïðîñîâ. Ìèíèñòð ïðèíÿë
ïðèãëàøåíèå ïîñåòèòü ÎÈßÈ îñåíüþ òåêóùåãî
ãîäà. Âå÷åðîì 19 ìàÿ äóáíåíñêàÿ äåëåãàöèÿ áûëà ïðè-
íÿòà â Ñåðáñêîé àêàäåìèè íàóê è èñêóññòâ, ãäå ñ
ëåêöèåé îá îòêðûòèè ñâåðõòÿæåëûõ ýëåìåíòîâ âû-

ñòóïèë Þ. Ö. Îãàíåñÿí — èíîñòðàííûé ÷ëåí àêàäå-
ìèè ñ 1997 ã.

Ñëåäóþùàÿ äåëîâàÿ âñòðå÷à ïðîøëà â Óíèâåð-
ñèòåòå ãîðîäà Íîâè-Ñàä 20 ìàÿ. Äóáíåíñêóþ äåëåãà-
öèþ âñòðå÷àëè ïðîôåññîð óíèâåðñèòåòà Ì. Âåñêî-
âè÷, èñïîëíÿþùèé îáÿçàííîñòè ïîìîùíèêà ìèíè-
ñòðà ïî íàóêå è òåõíîëîãè÷åñêîìó ðàçâèòèþ, è

ïðîôåññîð Ì. Êðìàð — êîîðäèíàòîð ñîòðóäíè÷åñ-
òâà ñ ñåðáñêîé ñòîðîíû. Âàæíûì èòîãîì âñòðå÷è
ñòàëà äîãîâîðåííîñòü î òîì, ÷òî â êîíöå ýòîãî
ãîäà â Äóáíå äîëæíû ïîÿâèòüñÿ ïåðâûå ìîëîäûå
ó÷åíûå èç Ñåðáèè (âèäèìî, èìåííî èç Íîâè-Ñàäà).

20 ìàÿ â Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé
ñîñòîÿëàñü âèäåîêîíôåðåíöèÿ äëÿ ÷ëåíîâ êîìèòå-
òà ñîâåòíèêîâ ïî óñêîðèòåëüíûì ïðîáëåìàì (Ma-

chine Advisory Committee — MAC) ïî ïðîåêòàì «Íó-
êëîòðîí-Ì» è NICA. Âî âñòóïèòåëüíîì ñëîâå âèöå-
äèðåêòîð ÎÈßÈ ïðîôåññîð Ð. Ëåäíèöêè ïîä÷åðêíóë
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A. Konuzin took part in the meeting. As the Minister said,
taking into account the prestige of JINR and Dubna pro-
posals to organize first experiments in fundamental
science and partnership in applied issues, the TESLA pro-
ject could become a model of successful international
scientific cooperation of Serbia.

B. Djelic and A. Sissakian also discussed first-priority

steps to wards establish ment of full-scale Serbia–JINR
cooperation in the framework of the Agreement signed in
2007, and exchanged views on other issues. The Minister
accepted the invitation to visit JINR in autumn 2009. On
19 May in the evening, the Dubna delegation was re-
ceived at the Serbian Academy of Sciences and Art
where Yu. Oganessian — a Foreign Member of the Acad-
emy since 1997 — gave a lecture on the discovery of su-
perheavy elements.

The next working meeting took place at the Univer-
sity of Novi Sad on 20 May. University Professor Acting
Assistant Minister on Science and Technological Devel-
opment M. Veskovi� and cooperation coordinator Profes-
sor M. Krmar met the delegation from Dubna. The impor-
tant result of the meeting was the sides’ arrangement to
receive first young scientists from Serbia in Dubna at the
end of this year (they will evidently be from Novi Sad).

A video conference was held on 20 May at the Vek-
sler and Baldin Laboratory of High Energy Physics for
the members of the Machine Advisory Committee (MAC)
on the projects Nuclotron-M and NICA. JINR Vice-Direc-
tor Professor R. Lednick� made an introductory speech
and stressed the importance of the NICA project for the
Institute. He wished the participants successful work. The
leader of the video conference was MAC chairman
B. Sharkov, one of the leaders of the terrawatt storage

facility at ITEP, head of the Russia–FAIR (Germany)
Centre. Among the MAC members are representatives of
leading scientific centres of the world: CERN (Switzer-
land), GSI, DESY, the J�lich centre (Germany), BNL,
FNAL (USA), and other organizations.

The conference programme included two reports on
the current status of the VBLHEP accelerator complex
and elaboration of a new accelerator-collider project.
VBLHEP Deputy Director G. Trubnikov made the first re-
port, where he spoke about work to implement the Nu-
clotron-M project. Immense amount of work was done in
a very short time: the upgrading of the accelerator vacu-
um system is close to its accomplishment; elements of
the cryogenic complex are radically upgraded; control
and diagnostics systems are being developed; work is
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âàæíîñòü ïðîåêòà NICA äëÿ Èíñòèòóòà è ïîæåëàë
ó÷àñòíèêàì óñïåøíîé ðàáîòû. Ðóêîâîäèë ðàáîòîé

âèäåîêîíôåðåíöèè ïðåäñåäàòåëü MAC Á. Øàðêîâ —
îäèí èç ëèäåðîâ ïðîåêòà òåðàâàòòíîãî íàêîïèòå-
ëÿ â ÈÒÝÔ, ðóêîâîäèòåëü Èññëåäîâàòåëüñêîãî öåí-

òðà FAIR—Ðîññèÿ (Ãåðìàíèÿ). Ñðåäè ÷ëåíîâ MAC —
ïðåäñòàâèòåëè âåäóùèõ íàó÷íûõ öåíòðîâ ìèðà:
ÖÅÐÍ (Øâåéöàðèÿ), GSI, DESY, Èññëåäîâàòåëüñêîãî
öåíòðà â Þëèõå (Ãåðìàíèÿ), BNL, FNAL (ÑØÀ) è äð.

Ïðîãðàììà êîíôåðåíöèè âêëþ÷àëà äâà äîêëàäà,
ïîñâÿùåííûõ òåêóùåìó ñîñòîÿíèþ äåë íà óñêîðè-
òåëüíîì êîìïëåêñå ËÔÂÝ è ðàçðàáîòêå íîâîãî
óñêîðèòåëüíî-êîëëàéäåðíîãî ïðîåêòà. Â ïåðâîì äî-
êëàäå çàìåñòèòåëü äèðåêòîðà ËÔÂÝ Ã. Â. Òðóáíèêîâ
ðàññêàçàë î õîäå ðàáîò ïî ðåàëèçàöèè ïðîåêòà «Íó-
êëîòðîí-Ì». Â î÷åíü ñæàòûå ñðîêè ðåàëèçîâàí îã-

ðîìíûé îáúåì ðàáîò: â çàâåðøàþùåé ñòàäèè
íàõîäèòñÿ ìîäåðíèçàöèÿ âàêóóìíîé ñèñòåìû óñêî-
ðèòåëÿ, ðàäèêàëüíî îáíîâëåíû ýëåìåíòû êðèîãåííî-
ãî êîìïëåêñà, ðàçâèâàþòñÿ ñèñòåìû óïðàâëåíèÿ è
äèàãíîñòèêè, ïðîäîëæàþòñÿ ðàáîòû ïî ñîçäàíèþ
èñòî÷íèêîâ èîíîâ òðåáóåìîé èíòåíñèâíîñòè. Ïî-
ñëå äîêëàäà âñå ÷ëåíû MAC è ýêñïåðòû ïî î÷åðåäè
çàäàëè âîïðîñû è âûñêàçàëè ñâîå ìíåíèå.

Äîêëàä î ðàçðàáîòêå ïðîåêòà íîâîãî óñêîðè-
òåëüíîãî êîìïëåêñà ïðåäñòàâèë È. Í. Ìåøêîâ, ñäå-
ëàâøèé îñíîâíîé àêöåíò íà òåõ èçìåíåíèÿõ â êîí-
öåïöèè åãî ïîñòðîåíèÿ, êîòîðûå ïðîèçîøëè â ïî-
ñëåäíèå ïîëãîäà. Ïðåæäå âñåãî ýòî êàñàåòñÿ
ðåøåíèÿ ïðèíÿòü â êà÷åñòâå îñíîâíîãî ñîðòà èî-
íîâ, ñòîëêíîâåíèå êîòîðûõ áóäåò ðåàëèçîâàíî íà

ïåðâîé ñòàäèè ïðîåêòà, èîíû çîëîòà — âìåñòî

59

continued to develop ion sources of the necessary inten-
sity. After the report, all MAC members and experts
asked questions and expressed their views on the topic.

The second report was about the elaboration of the
new accelerator project. It was made by I. Meshkov, who
mainly focused the audience’s attention on those
changes in the concept of the construction that took
place in the last six months. Firstly, it concerned the de-
cision to use those ions as the main type whose collision
would be implemented in the first stage of the project,

namely, the gold ions — instead of uranium, as it had
been planned before. It considerably relieves the require-
ments on all elements of the collider injection chain,
starting with the ion source and finishing with the accel-
erator system of the Nuclotron and, due to the large en-
ergy of ions in their recharge into absolutely stripped nu-
clei at the exit from the booster, provides about three
times larger intensity of the accelerated bunch. Consider-
able progress was achieved in the design of the electron
cooling system of the collider. Based on numerical calcu-
lations of the cooling process, a decision was taken to
use a superconducting solenoid with a field of several
kilogausses in the cooling section. The high-voltage

source for the system (electron energy must be 2.5 MeV)
is being developed jointly with the All-Russian Elec-
trotechnical Institute (Moscow). Studies are continued of
the dynamics of polarized beams in the Nuclotron and
the collider rings.

The discussion took the most time of the video con-
ference that continued for three hours. The atmosphere
was very benevolent. The discussion was less aimed at
finding drawbacks in the NICA complex and its systems.
Its purpose was mostly to indicate possible underlying
problems, to give advice what should be done first, start-
ing from the experience of operating the existing facili-
ties, and to facilitate as far as possible the project suc-
cessful implementation.

The third 2009 meeting of the JINR Scientific and

Technical Council was held on 22 May. The main issue
of the event was «The Programme of Cooperation of the
Institute with Member States and Their Laboratories: As-
pects of Involving Specialists from Member States and
Work Conditions for Them at the Institute».

W. Chmielowski made the main report «Cooperation
with Scientific Centres of Member States». His report was
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«Íóêëîòðîí-Ì» è NICA

Veksler and Baldin Laboratory of High
Energy Physics. Video conference on the

Nuclotron-M and NICA projects



óðàíà, êàê ïëàíèðîâàëîñü ðàíåå. Ýòî ñóùåñòâåííî
îáëåã÷àåò òðåáîâàíèÿ êî âñåì ýëåìåíòàì èíæåêöè-
îííîé öåïî÷êè êîëëàéäåðà, íà÷èíàÿ ñ èñòî÷íèêà èî-
íîâ è çàêàí÷èâàÿ óñêîðÿþùåé ñèñòåìîé íóêëîòðî-
íà, è, áëàãîäàðÿ áîëüøîé ýíåðãèè èîíîâ ïðè èõ ïåðå-
çàðÿäêå â ïîëíîñòüþ îáîäðàííûå ÿäðà íà âûõîäå èç
áóñòåðà, îáåñïå÷èâàåò ïðèìåðíî òðåõêðàòíûé çà-
ïàñ ïî èíòåíñèâíîñòè óñêîðÿåìîãî ñãóñòêà. Çàìåò-
íûé ïðîãðåññ äîñòèãíóò â ïðîåêòèðîâàíèè ñèñòå-
ìû ýëåêòðîííîãî îõëàæäåíèÿ êîëëàéäåðà. Íà îñíî-
âàíèè ÷èñëåííîãî ìîäåëèðîâàíèÿ ïðîöåññà
îõëàæäåíèÿ ïðèíÿòî ðåøåíèå èñïîëüçîâàòü â ñåê-
öèè îõëàæäåíèÿ ñâåðõïðîâîäÿùèé ñîëåíîèä ñ ïîëåì
â íåñêîëüêî êèëîãàóññ. Èñòî÷íèê âûñîêîâîëüòíîãî
íàïðÿæåíèÿ äëÿ ñèñòåìû (ýíåðãèÿ ýëåêòðîíîâ äîëæ-
íà ñîñòàâëÿòü 2,5 ÌýÂ) ðàçðàáàòûâàåòñÿ ñîâìåñò-
íî ñ Âñåðîññèéñêèì ýëåêòðîòåõíè÷åñêèì èíñòèòó-
òîì (Ìîñêâà). Ïðîäîëæàþòñÿ èññëåäîâàíèÿ äèíàìè-
êè ïîëÿðèçîâàííûõ ïó÷êîâ â íóêëîòðîíå è êîëüöàõ
êîëëàéäåðà.

Äèñêóññèÿ çàíÿëà áîëüøóþ ÷àñòü âðåìåíè âè-
äåîêîíôåðåíöèè, êîòîðàÿ ïðîäîëæàëàñü îêîëî òðåõ
÷àñîâ. Îíà ïðîøëà â èñêëþ÷èòåëüíî äîáðîæåëà-
òåëüíîé àòìîñôåðå. Öåëüþ îáñóæäåíèÿ áûëî íå
ñòîëüêî âûÿâèòü êàêèå-òî íåäîðàáîòêè â êîíöåï-
öèè êîìïëåêñà NICA è åãî îòäåëüíûõ ñèñòåì, ñêîëü-

êî, íà îñíîâàíèè îïûòà ðàáîòû íà äåéñòâóþùèõ
óñòàíîâêàõ, óêàçàòü íà âîçìîæíûå ïîäâîäíûå êàì-
íè, ïîñîâåòîâàòü, ÷åìó óäåëèòü îñíîâíîå âíèìà-
íèå, ïî ìåðå ñèë ñïîñîáñòâîâàòü óñïåõó ïðîåêòà.

22 ìàÿ ñîñòîÿëîñü òðåòüå â ýòîì ãîäó çàñåäà-
íèå Íàó÷íî-òåõíè÷åñêîãî ñîâåòà ÎÈßÈ. Îñíîâíàÿ

åãî òåìà — «Ïðîãðàììà ñîòðóäíè÷åñòâà Èíñòèòó-
òà ñî ñòðàíàìè-ó÷àñòíèöàìè è èõ ëàáîðàòîðèÿìè.
Ïðîáëåìû ïðèâëå÷åíèÿ ñïåöèàëèñòîâ èç ñòðàí-
ó÷àñòíèö è óñëîâèÿ èõ ðàáîòû â Èíñòèòóòå».

Ñ îñíîâíûì äîêëàäîì «Ñîòðóäíè÷åñòâî ñ íàó÷-
íûìè öåíòðàìè ñòðàí-ó÷àñòíèö» âûñòóïèë Â. Õìå-
ëüîâñêè. Äîêëàä ïðåäñòàâëÿë ñîáîé êîëè÷åñòâåííî-
ñòàòèñòè÷åñêèé àíàëèç ðÿäà ïîêàçàòåëåé ðàáîòû

Èíñòèòóòà çà 2007–2008 ãã. è ñîäåðæàë ñâåäåíèÿ î
êîëè÷åñòâå èíñòèòóòîâ-ïàðòíåðîâ ÎÈßÈ, ñîòðóä-
íèêîâ èç ñòðàí-ó÷àñòíèö, êîìàíäèðîâîê, îïóáëèêî-
âàííûõ ñîâìåñòíûõ ðàáîò, à òàêæå î çàèíòåðåñî-
âàííîñòè ñòðàí òåìàìè ÎÈßÈ. Ñåé÷àñ ÎÈßÈ ñî-
òðóäíè÷àåò ñ 761 èíñòèòóòîì èç 64 ãîñóäàðñòâ
ìèðà, â òîì ÷èñëå ñ 348 èíñòèòóòàìè â 18 ñòðà-
íàõ-ó÷àñòíèöàõ, 78 èíñòèòóòàìè â 6 àññîöèèðîâàí-
íûõ ñòðàíàõ-÷ëåíàõ ÎÈßÈ, 335 èíñòèòóòàìè â 39
ñòðàíàõ, íå ó÷àñòâóþùèõ â Îáúåäèíåííîì èíñòè-
òóòå.
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a quantitative-statistical analysis of a number of parame-

ters of the Institute activities in 2007–2008 and contained
data on the number of JINR partner institutes, staff
members from Member States, visits, co-authored papers
published, and Member States’ concern in JINR topics of
research. At present, JINR cooperates with 761 institutes
in 64 countries of the world, including 348 institutes in 18
Member States, 78 institutes in 6 JINR Associate Mem-
bers, 335 institutes in 39 countries that are not JINR
Members.

As for 1 January 2009, the number of JINR staff
members from Member States (safe RF) was 246 per-
sons, or 9.65% of 2550 persons of the total personnel.
Analyzing the statistics of the two years, it is possible to
state stabilization the quantity of the personnel from
Member States, with a slight tendency to decreasing. If
the age parameter is regarded, the number of younger
and middle-aged staff members tends to diminish.

Staff members from Member States work in 32 from
45 topics elaborated at the Institute. According to the re-
sults of 2008, the obvious leaders are Bulgaria (24 staff
members in 14 scientific topics; 30 publications in re-
ferred journals), Poland (22 staff members in 12 topics;

47 publications) and Ukraine (21 staff members in 10 top-
ics; 20 publications).

On the basis of the given statistical data,
W. Chmielowski proposed that the upgrading of the basic
facilities should be continued to improve the attractive-
ness of the Institute; during the upgrading process inter-
national collaborations should be organized to prepare
future experiments at the facilities NICA, IBR-2M,
DRIBs-III; an institute of «residents» should be estab-

lished — those experienced researchers who work with
young specialists and consult them in their theses writ-
ing; contacts with Member States in innovation activities
should be developed; the system of students’ practice
courses and schools should be developed to involve the
youth; the Dubna departments of Moscow higher educa-
tion institutions and «Dubna» University should be used
for training of specialists from Member States; a Council
at the JINR Directorate should be established on cooper-
ation with Member States that will include leaders of the
national groups and other specialists who will be respon-
sible for cooperation issues.

As a co-speaker, D. Kamanin reported on the topic.
He spoke about contacts with Associate Members of the
Institute and the countries that actively cooperate with
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Íà 1 ÿíâàðÿ 2009 ã. ÷èñëåííîñòü ñîòðóäíèêîâ
Èíñòèòóòà èç ñòðàí-ó÷àñòíèö (êðîìå ÐÔ) ñîñòà-
âëÿëà 246 ÷åëîâåê, èëè 9,65 ïðîöåíòà îò 2550 ÷åëî-
âåê ïîëíîãî øòàòà ñîòðóäíèêîâ. Ïî ñòàòèñòèêå
äâóõ ðàññìàòðèâàåìûõ ëåò ìîæíî ãîâîðèòü î ñòà-
áèëèçàöèè ÷èñëåííîñòè ïåðñîíàëà èç ñòðàí-ó÷àñò-
íèö ñ òåíäåíöèåé ê íåáîëüøîìó åå ñíèæåíèþ. Åñëè
ðàññìàòðèâàòü âîçðàñòíîå ðàñïðåäåëåíèå ñîòðóä-
íèêîâ, òî óìåíüøàåòñÿ êîëè÷åñòâî ìîëîäûõ ñîò-
ðóäíèêîâ è ñîòðóäíèêîâ ñðåäíåãî âîçðàñòà.

Ñîòðóäíèêè èç ñòðàí-ó÷àñòíèö ðàáîòàþò â
32 òåìàõ èç 45, ðàçðàáàòûâàåìûõ â Èíñòèòóòå. Ïî
èòîãàì 2008 ã. ÿâíûìè ëèäåðàìè ÿâëÿþòñÿ Áîëãàðèÿ
(24 ñîòðóäíèêà ó÷àñòâóþò â 14 íàó÷íûõ òåìàõ, 30
ïóáëèêàöèé â ðåôåðèðóåìûõ æóðíàëàõ), Ïîëüøà (22

ñîòðóäíèêà — â 12 òåìàõ, 47 ïóáëèêàöèé) è Óêðàèíà

(21 ñîòðóäíèê — â 10 òåìàõ, 20 ïóáëèêàöèé).

Íà îñíîâàíèè ïðèâåäåííîé ñòàòèñòèêè Â. Õìå-
ëüîâñêè ïðåäëîæèë ïðîäîëæèòü ìîäåðíèçàöèþ áàçî-
âûõ óñòàíîâîê â öåëÿõ ïîâûøåíèÿ ïðèâëåêàòåëüíî-
ñòè Èíñòèòóòà; âðåìÿ ìîäåðíèçàöèè èñïîëüçîâàòü
äëÿ ôîðìèðîâàíèÿ ìåæäóíàðîäíûõ êîëëàáîðàöèé ïî
ïîäãîòîâêå áóäóùèõ ýêñïåðèìåíòîâ íà óñòàíîâêàõ
NICA, ÈÁÐ-2Ì, DRIBs-III; ñîçäàòü èíñòèòóò «ðåçè-

äåíòîâ» — îïûòíûõ íàó÷íûõ ñîòðóäíèêîâ, ê êîòî-
ðûì ïðèåçæàþò ìîëîäûå ñïåöèàëèñòû äëÿ ïðîâåäå-

íèÿ èññëåäîâàíèé, âûïîëíåíèÿ äèïëîìíûõ ðàáîò;
ðàçâèâàòü êîíòàêòû ñî ñòðàíàìè-ó÷àñòíèöàìè â
îáëàñòè èííîâàöèé; ðàçâèâàòü ñèñòåìó ñòóäåí÷å-
ñêèõ ïðàêòèê è øêîë ñ öåëüþ ïðèâëå÷åíèÿ ìîëîäå-
æè; èñïîëüçîâàòü äóáíåíñêèå ôèëèàëû ìîñêîâñêèõ
âóçîâ è óíèâåðñèòåò «Äóáíà» äëÿ ïîäãîòîâêè ñïåöè-
àëèñòîâ èç ñòðàí-ó÷àñòíèö; ñîçäàòü ñîâåò ïî ñî-
òðóäíè÷åñòâó ñî ñòðàíàìè-ó÷àñòíèöàìè ïðè äèðåê-
öèè ÎÈßÈ, â êîòîðûé âîéäóò îòâåòñòâåííûå çà
ñîòðóäíè÷åñòâî, ðóêîâîäèòåëè íàöèîíàëüíûõ ãðóïï
è äðóãèå ñïåöèàëèñòû.

Ñîäîêëàä÷èêîì ïî òåìå âûñòóïèë Ä. Â. Êàìà-
íèí. Îí îñòàíîâèëñÿ íà ðàáîòå ñ àññîöèèðîâàííûìè
÷ëåíàìè Èíñòèòóòà è ñòðàíàìè, àêòèâíî ñîòðóä-
íè÷àþùèìè, íî íå âõîäÿùèìè â ÎÈßÈ. Äîêëàä÷èê, â
÷àñòíîñòè, ïðåäëîæèë ñèñòåìàòèçèðîâàòü ïîäõî-
äû â ðàáîòå ñ àññîöèèðîâàííûìè ÷ëåíàìè. Ïîñëå
âûñòóïëåíèé äîêëàä÷èêîâ ñîñòîÿëàñü ïðîäîëæè-
òåëüíàÿ äèñêóññèÿ, â õîäå êîòîðîé ïðîçâó÷àëè ïî-
ëÿðíûå âûñêàçûâàíèÿ.

Ïîäâåë èòîã äèñêóññèè äèðåêòîð ÎÈßÈ À. Í. Ñè-
ñàêÿí, êîòîðûé îòìåòèë, ÷òî ìíîãîå îñòàëîñü çà
ðàìêàìè ïðîâåäåííîãî àíàëèçà, ÷òî íàðÿäó ñ îïðåäå-
ëåííûìè íåñîâåðøåíñòâàìè â îðãàíèçàöèè ðàáîòû
ñî ñòðàíàìè-ó÷àñòíèöàìè åñòü ïðåèìóùåñòâà, î
êîòîðûõ íå áûëî ñêàçàíî. Èíñòèòóò ñîäåéñòâóåò
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JINR, being its non-members. In particular, D. Kamanin
proposed that approaches in the work with Associate
Members should be systematized. A long discussion fol-
lowed the reports. Different points of view were ex-
pressed; sometimes they were quite heteropolar.

JINR Director A. Sissakian summed up the results of
the discussion. He marked that, a lot of information was
not overlapped by the given analysis. He said that along
with definite demerits of the work with Member States,
there were advantages that were not discussed in the re-
ports. The Institute fosters the development of science in
Member States: accelerator centres have been built,
physics chairs have been opened, students and graduates
continue to be trained. As an example, the Director spoke
about Uzbekistan where, in fact, due to scientific person-
nel trained at JINR, nuclear physics is established. «There
is no any other scientific international organization that is

occupied with this function — training personnel. Now
innovation activities at the Institute become one more
function,» stressed A. Sissakian and suggested that it
should be figured out how to use these advantages. He
also recommended that the International Department
should organize its every day work with Member States
and solve all problems efficiently, not to roll back.

A delegation of Egyptian specialists headed by Direc-
tor of the Tabbin Institute for Metallurgical Studies

(Cairo) Doctor Mohamed Hamal Halifa visited JINR on 27
May. The guests visited FLNR and VBLHEP, and had a
meeting with JINR Vice-Director M. Itkis. The Vice-Direc-
tor marked that cooperation with Egypt on a new level of
an Associate Member of JINR was at its start, and its
main scientific trends should be urgently formulated.
M. Itkis stressed the necessity to involve young Egyptian
scientists into cooperation of JINR and scientific centres
of Egypt. «Many our young staff members are very excit-
ed with the new opportunities of cooperation with JINR,»
said M. H. Halifa; «we plan to hold joint meetings to train
young specialists from various research centres in Egypt.»
The visit resulted in signing an Agreement on scientific
and technical cooperation between the institutes.

On 10 June, the signing of the Agreement on acad-
emic exchange between the Joint Institute for Nuclear
Research and the scientific postgraduate courses of

Tokyo University for 2009–2014 took place at the Inter-
national Conference Hall. JINR Director Academician
A. Sissakian, Deputy Head of the JINR management of
the scientific and organizational activities and internation-
al cooperation D. Kamanin, Head of VBLHEP sector Doc-
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ðàçâèòèþ íàóêè â ñòðàíàõ-ó÷àñòíèöàõ: ïîñòðîåíû
óñêîðèòåëüíûå öåíòðû, îòêðûòû ôèçè÷åñêèå êà-
ôåäðû, ïîäãîòîâëåíû è ãîòîâÿòñÿ ñòóäåíòû è äè-
ïëîìíèêè. Â êà÷åñòâå ïðèìåðà äèðåêòîð ïðèâåë Óç-
áåêèñòàí, ãäå ôàêòè÷åñêè áëàãîäàðÿ ïîäãîòîâëåí-
íûì â ÎÈßÈ íàó÷íûì êàäðàì ñîçäàíà áàçà äëÿ

ðàçâèòèÿ ÿäåðíîé ôèçèêè. «Ýòîé ôóíêöèåé — ïîäãî-

òîâêîé êàäðîâ — íå çàíèìàåòñÿ íèêàêàÿ äðóãàÿ íà-
ó÷íàÿ ìåæäóíàðîäíàÿ îðãàíèçàöèÿ. À ñåé÷àñ ê ýòîìó
äîáàâëÿåòñÿ èííîâàöèîííàÿ äåÿòåëüíîñòü Èíñòè-

òóòà», — ïîä÷åðêíóë À. Í. Ñèñàêÿí è ïðåäëîæèë ïî-

äóìàòü, êàê ýòè ïðåèìóùåñòâà óñèëèòü, à ìåæäó-
íàðîäíîìó îòäåëó ðåêîìåíäîâàë íàëàäèòü êàæäî-
äíåâíóþ ðàáîòó ñî ñòðàíàìè-ó÷àñòíèöàìè è îïåðà-
òèâíî ðåøàòü âñå âîïðîñû, ÷òîáû íå îòêàòû-
âàòüñÿ íàçàä.

27 ìàÿ â ÎÈßÈ ïîáûâàëà äåëåãàöèÿ ñïåöèàëè-
ñòîâ èç Åãèïòà âî ãëàâå ñ äèðåêòîðîì Òàááèíñêîãî
èíñòèòóòà ìåòàëëóðãè÷åñêèõ èññëåäîâàíèé (Êàèð)
ä-ðîì Ìîõàìåäîì Ãàìàëåì Õàëèôîé. Ãîñòè ïîáûâàëè
â ËßÐ è ËÔÂÝ, âñòðåòèëèñü ñ âèöå-äèðåêòîðîì Èí-
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tor of Physics and Mathematics V. Ladygin on the JINR
side and Professor of the Nuclear Research Centre of
Tokyo University T. Uesaka on the Japanese side took
part in the ceremony. The Agreement stipulates joint sci-
entific research, training of students and postgraduates,
exchange of specialists and organization of joint scientific
events.

In the framework of the 2004–2009 Agreement, joint
research was conducted on studies of spin structure of
light nuclei at the RIKEN (Japan) and Nuclotron (JINR)
accelerator complexes. The research results were widely

acknowledged internationally in physics of few-nucleon
systems and polarization phenomena; they were reported
at international conferences and published in prestigious
scientific journals. This research will be continued at the
Nuclotron-M/NICA accelerator complex, as part of the

DSS project adopted to be implemented in 2010–2012,
with first priority at the 31st meeting of the PAC for Par-
ticle Physics.
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Äóáíà, 27 ìàÿ. Âèçèò â ÎÈßÈ äåëåãàöèè ñïåöèàëèñòîâ
èç Åãèïòà âî ãëàâå ñ äèðåêòîðîì Òàááèíñêîãî èíñòèòóòà
ìåòàëëóðãè÷åñêèõ èññëåäîâàíèé (Êàèð) ä-ðîì Ìîõàìåäîì
Ãàìàëåì Õàëèôîé (ñïðàâà)

Dubna, 27 may. Egyptian delegation headed by Director of the Tabbin
Institute for Metallurgical Studies (Cairo) Doctor Mohamed Hamal
Halifa (right) on a visit to JINR

Äóáíà, 10 èþíÿ. Ïîäïèñàíèå Ñîãëàøåíèÿ
îá àêàäåìè÷åñêîì îáìåíå ìåæäó ÎÈßÈ
è íàó÷íîé àñïèðàíòóðîé Òîêèéñêîãî
óíèâåðñèòåòà íà 2009–2014 ãã.

Dubna, 10 June. Signing of the Agreement
on academic exchange between JINR and the
scientific postgraduate courses of Tokyo
University for 2009–2014



ñòèòóòà Ì. Ã. Èòêèñîì. Âèöå-äèðåêòîð îòìåòèë,

÷òî ñîòðóäíè÷åñòâî ñ Åãèïòîì íà íîâîì óðîâíå —
â êà÷åñòâå àññîöèèðîâàííîãî ÷ëåíà ÎÈßÈ — òîëü-
êî íà÷èíàåòñÿ, è â áëèæàéøåå âðåìÿ äîëæíû áûòü
ñôîðìóëèðîâàíû åãî îñíîâíûå íàó÷íûå íàïðàâëåíèÿ.
Ì. Ã. Èòêèñ ïîä÷åðêíóë íåîáõîäèìîñòü âîâëåêàòü â
ñîòðóäíè÷åñòâî ìåæäó ÎÈßÈ è íàó÷íûìè öåíòðà-
ìè Åãèïòà íàó÷íóþ ìîëîäåæü. «Ìíîãèå èç íàøèõ ìî-
ëîäûõ ñîòðóäíèêîâ çàèíòåðåñîâàëèñü îòêðûâàþ-
ùèìèñÿ âîçìîæíîñòÿìè âçàèìîäåéñòâèÿ ñ

ÎÈßÈ, — ñêàçàë Ì. Ã. Õàëèôà. — Ìû ïëàíèðóåì ïðî-
âåäåíèå ñîâìåñòíûõ ñîâåùàíèé äëÿ îáó÷åíèÿ ìîëî-
äûõ ñïåöèàëèñòîâ èç ðàçíûõ èññëåäîâàòåëüñêèõ
öåíòðîâ Åãèïòà». Èòîãîì âèçèòà ñòàëî ïîäïèñà-
íèå äîãîâîðà î íàó÷íî-òåõíè÷åñêîì ñîòðóäíè÷å-
ñòâå ìåæäó èíñòèòóòàìè.

10 èþíÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé ñî-
ñòîÿëîñü ïîäïèñàíèå Ñîãëàøåíèÿ îá àêàäåìè÷åñêîì
îáìåíå ìåæäó Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ
èññëåäîâàíèé è íàó÷íîé àñïèðàíòóðîé Òîêèéñêîãî

óíèâåðñèòåòà íà 2009–2014 ãã. Â ïîäïèñàíèè äîêó-
ìåíòà ïðèíÿëè ó÷àñòèå äèðåêòîð ÎÈßÈ àêàäåìèê
ÐÀÍ À. Í. Ñèñàêÿí, çàìåñòèòåëü ðóêîâîäèòåëÿ Óïðà-

âëåíèÿ íàó÷íî-îðãàíèçàöèîííîé ðàáîòû è ìåæäóíà-
ðîäíîãî ñîòðóäíè÷åñòâà ÎÈßÈ Ä. Â. Êàìàíèí, íà-
÷àëüíèê ñåêòîðà ËÔÂÝ äîêòîð ôèçèêî-ìàòåìàòè-

÷åñêèõ íàóê Â. Ï. Ëàäûãèí, ñî ñòîðîíû ßïîíèè —
ïðîôåññîð Öåíòðà ÿäåðíûõ èññëåäîâàíèé Òîêèéñêî-
ãî óíèâåðñèòåòà Ò. Óåñàêà. Ñîãëàøåíèå ïðåäóñìà-
òðèâàåò ñîâìåñòíûå íàó÷íûå èññëåäîâàíèÿ, ïîäãî-
òîâêó ñòóäåíòîâ è àñïèðàíòîâ, îáìåí ñïåöèàëè-
ñòàìè è îðãàíèçàöèþ ñîâìåñòíûõ íàó÷íûõ
ìåðîïðèÿòèé.

Â ðàìêàõ ñîãëàøåíèÿ 2004–2009 ãã. âûïîëíÿëèñü
ñîâìåñòíûå èññëåäîâàíèÿ ïî èçó÷åíèþ ñïèíîâîé
ñòðóêòóðû ëåãêèõ ÿäåð íà óñêîðèòåëüíûõ êîìïëåê-
ñàõ RIKEN (ßïîíèÿ) è íóêëîòðîí (ÎÈßÈ). Ðåçóëüòà-
òû èññëåäîâàíèé ïîëó÷èëè øèðîêîå ìåæäóíàðîäíîå
ïðèçíàíèå â îáëàñòè ôèçèêè ìàëîíóêëîííûõ ñèñòåì
è ïîëÿðèçàöèîííûõ ÿâëåíèé, íåîäíîêðàòíî äîêëàäû-
âàëèñü íà ìåæäóíàðîäíûõ êîíôåðåíöèÿõ è îïóáëèêî-
âàíû â ïðåñòèæíûõ íàó÷íûõ æóðíàëàõ. Ýòè èññëå-
äîâàíèÿ áóäóò ïðîäîëæåíû íà óñêîðèòåëüíîì êîì-
ïëåêñå íóêëîòðîí-Ì/NICA â ðàìêàõ DSS-ïðîåêòà,

ïðèíÿòîãî ê ðåàëèçàöèè â 2010–2012 ãã. ñ ïåðâûì
ïðèîðèòåòîì íà 31-é ñåññèè ÏÊÊ ïî ôèçèêå ÷à-
ñòèö.
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9 ìàÿ èñïîëíèëîñü 90 ëåò ñî äíÿ ðîæäåíèÿ äîêòîðà ôè-
çèêî-ìàòåìàòè÷åñêèõ íàóê ïðîôåññîðà ×åñòìèðà Øè-
ìàíå.

Â 1955 ã. â ñîñòàâå ÷åõîñëîâàöêîé äåëåãàöèè íà ñîâåùà-
íèè â Ìîñêâå îí ïîñåòèë Ëàáîðàòîðèþ ÿäåðíûõ ïðîáëåì, â
1956 ã. ó÷àñòâîâàë â ïîäïèñàíèè ìåæäóíàðîäíîãî ñîãëàøå-
íèÿ îá îñíîâàíèè ÎÈßÈ. Äî 1989 ã., ñ ïåðåðûâîì â
1962–1972 ãã., ×åñòìèð Øèìàíå â êà÷åñòâå ÷ëåíà Ó÷åíîãî
ñîâåòà ÎÈßÈ îò ×åõîñëîâàêèè ïðèíèìàë ó÷àñòèå âî âñåõ
åãî ñåññèÿõ. Â 1973 ã. îí áûë èçáðàí âèöå-äèðåêòîðîì ÎÈßÈ
è çàíèìàë ýòó äîëæíîñòü äî 1977 ã.

Â íàñòîÿùåå âðåìÿ ïðîôåññîð ×. Øèìàíå ïðîäîëæàåò
ïîääåðæèâàòü ñâÿçè ñ Îáúåäèíåííûì èíñòèòóòîì â Äóáíå,
à òàêæå ïîñòîÿííûå äåëîâûå è äðóæåñêèå êîíòàêòû ñ êîë-
ëåãàìè èç ÎÈßÈ.

�

On 9 May Doctor of Physics and Mathematics Professor Cestmir Simane celebrated his 90th anniversary.
In 1955, as a member of the Czechoslovak delegation at a meeting in Moscow, he visited the Laboratory of

Nuclear Problems; in 1956 he took part in the signing of the international Agreement on JINR foundation. Up to
1989, with a break in 1962–1977, Cestmir Simane served member of the JINR Scientific Council, representing
Czechoslovakia, and took part in all its sessions. In 1973, he was elected JINR Vice-Director and occupied this po-
sition up to 1977.

Today, Professor C. Simane keeps in close touch with the Joint Institute for Nuclear Research in Dubna and
has constant business and friendly contacts with his colleagues at JINR.

ÞÁÈËÅÈ / JUBILEES



17-é Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåé-

ñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-17) áûë îðãàíèçî-
âàí Ëàáîðàòîðèåé íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàí-
êà ÎÈßÈ 27–30 ìàÿ. Ñåìèíàð ïðîäîëæèë ñåðèþ åæå-
ãîäíûõ ñåìèíàðîâ, ïîñâÿùåííûõ ôóíäàìåíòàëüíûì è
ïðèêëàäíûì àñïåêòàì íåéòðîííîé ÿäåðíîé ôèçèêè. Òå-
ìàòèêà âêëþ÷àëà â ñåáÿ ñëåäóþùèå òðàäèöèîííûå
òåìû: ôóíäàìåíòàëüíûå ñâîéñòâà íåéòðîíà è íàðóøå-
íèÿ ôóíäàìåíòàëüíûõ ñèììåòðèé â ðåàêöèÿõ, âûçâàí-
íûõ íåéòðîíàìè; ÿäåðíûå äàííûå è ñòðóêòóðà âûñîêî-
âîçáóæäåííûõ ÿäåðíûõ ñîñòîÿíèé; äåëåíèå ÿäåð è ìå-
òîäè÷åñêèå àñïåêòû. Â ñåìèíàðå ïðèíÿëè ó÷àñòèå
áîëåå 100 ó÷åíûõ èç âåäóùèõ íåéòðîííûõ öåíòðîâ
Áîëãàðèè, Êèòàÿ, ×åõèè, Ôðàíöèè, Ãåðìàíèè, Ðåñïó-
áëèêè Êîðåè, Ðóìûíèè, Ñëîâàêèè, ÞÀÐ, Øâåöèè,
Øâåéöàðèè è ÑØÀ.

Â ïåðâûé äåíü ðàáîòû ñåìèíàðà îáñóæäàëèñü ðàç-
ëè÷íûå àñïåêòû äåëåíèÿ ÿäðà. Íåñêîëüêî äîêëàäîâ íà

óòðåííåé ñåññèè áûëè ïîñâÿùåíû ýêñïåðèìåíòàì ïî
òðîéíîìó äåëåíèþ ÿäðà; íà âå÷åðíåé ñåññèè áûëè
ïðåäñòàâëåíû òåîðåòè÷åñêèå äîêëàäû, êîòîðûå ñòàëè
ïðåäìåòîì øèðîêîãî îáñóæäåíèÿ.

Íà ïàðàëëåëüíîé ñåññèè, ïîñâÿùåííîé ÿäåðíî-
àíàëèòè÷åñêèì ìåòîäàì â íàóêàõ î æèçíè, áûëè ïðåä-
ñòàâëåíû ñîîáùåíèÿ ïî ðàçëè÷íûì ýêñïåðèìåíòàì ñ
ïðèìåíåíèåì íåéòðîííîãî àêòèâàöèîííîãî àíàëèçà è
äðóãèõ àíàëèòè÷åñêèõ ìåòîäîâ ïî îïðåäåëåíèþ ñòåïå-
íè çàãðÿçíåíèÿ âîçäóõà, êîíöåíòðàöèé õèìè÷åñêèõ ýëå-
ìåíòîâ â ïèùåâûõ ïðîäóêòàõ, ïðîìûøëåííîãî çàãðÿç-
íåíèÿ îêðóæàþùåé ñðåäû è ò. ä.

Âòîðîé äåíü íà÷àëñÿ ñ ñîîáùåíèÿ î ôèçè÷åñêîì
ïóñêå íîâîãî èñòî÷íèêà ðåçîíàíñíûõ íåéòðîíîâ ÈÐÅÍ.
Òàêæå îáñóæäàëèñü ðàçëè÷íûå ìåòîäè÷åñêèå è ïðè-
êëàäíûå àñïåêòû íåéòðîííîé ôèçèêè. ßðêèì áûë ïðè-
ãëàøåííûé äîêëàä ïðîôåññîðà Äæ. Ìàñàðèêà (Óíèâåð-
ñèòåò èì. ß. À. Êîìåíñêîãî, Áðàòèñëàâà) «Èñïîëüçîâà-
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The 17th International Seminar on Interaction of

Neutrons with Nuclei (ISINN-17) was organized by the
Frank Laboratory of Neutron Physics (FLNP) of the Joint
Institute for Nuclear Research (Dubna, Russia) on
27–30 May. The seminar continues the tradition of the
FLNP annual seminars devoted to the fundamental and ap-
plied aspects of the neutron nuclear physics.

Traditional topics were presented during sessions on
fundamental properties of the neutron and violation of the
fundamental symmetries in neutron-induced reactions; nu-
clear data and structure of the highly excited nuclear states;
nuclear fission and methodical aspects.

More than 100 scientists from 13 countries attended
ISINN-17, representing leading neutron centres of Bulgar-

ia, China, Czech Republic, France, Germany, Republic of
Korea, Romania, Slovak Republic, Republic of South
Africa, Sweden, Switzerland, and the USA.

Different aspects of nuclear fission were discussed
during the first day of the seminar. Several experimental re-
ports were devoted to the experiments on ternary fission
during the morning session, and theoretical ones were pre-
sented during evening sessions, giving rise to the extensive
discussions among participants.

At the parallel session on nuclear analytical method in
life sciences, different experiments on application of neu-
tron activation analysis and other analytical methods for air
pollution studies, elemental concentrations in food staff,
industrial environment, etc. were reported.

Äóáíà, 30 ìàÿ. 17-é Ìåæäóíàðîäíûé ñåìèíàð ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-17)

Dubna, 30 May. The 17th International Seminar on Interaction of Neutrons with Nuclei (ISINN-17)
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íèå íåéòðîíîâ è ãàììà-èçëó÷åíèÿ äëÿ èññëåäîâàíèÿ
õèìè÷åñêîãî ñîñòàâà êîñìè÷åñêèõ îáúåêòîâ». Çàòåì
áûëî íåñêîëüêî ñîîáùåíèé ïî âîïðîñàì îáðàáîòêè è
îöåíêè ÿäåðíûõ äàííûõ èçìåðåíèé.

Íà ïåðâîé óòðåííåé ñåññèè òðåòüåãî äíÿ ðàáîòû ñå-
ìèíàðà áûëè ïðåäñòàâëåíû äîêëàäû, ïîñâÿùåííûå
íåéòðîííûì ðåàêöèÿì ñ ýìèññèåé çàðÿæåííûõ ÷àñòèö,
ìîñòó ìåæäó ìèêðî- è ìàêðîôèçèêîé. Òàêèå ðåàêöèè
èãðàþò èñêëþ÷èòåëüíî âàæíóþ ðîëü â ïðîöåññàõ çâåçä-
íîãî íóêëåîñèíòåçà. Íà ïàðàëëåëüíîé ñåññèè îáñóæäà-
ëèñü òåîðåòè÷åñêèå àñïåêòû íàðóøåíèé ôóíäàìåí-
òàëüíûõ ñèììåòðèé âî âçàèìîäåéñòâèÿõ òèïà íåé-
òðîí–ÿäðî è íåéòðîí – íåñòàöèîíàðíîå ìàãíèòíîå
ïîëå. Îòäåëüíàÿ ñåññèÿ áûëà ïîñâÿùåíà ýêñïåðèìåí-
òàëüíûì èññëåäîâàíèÿì è òåîðåòè÷åñêèì ìîäåëÿì âîç-
áóæäåííûõ ÿäåðíûõ ñîñòîÿíèé. Òðàäèöèîííûé ïèêíèê
ñ øàøëûêîì íà áåðåãó ð. Äóáíû ñòàë íåîòúåìëåìîé
÷àñòüþ íåîôèöèàëüíîé ïðîãðàììû ñåìèíàðà.

Â ïîñëåäíèé äåíü ðàáîòû ñåìèíàðà Â. Íåñâèæåâ-
ñêèé (ILL, Ôðàíöèÿ) ïðåäñòàâèë íåñêîëüêî íîâûõ ÿð-
êèõ ðåçóëüòàòîâ, ïîëó÷åííûõ ñ ïîìîùüþ óëüòðàõîëîä-
íûõ íåéòðîíîâ. Ì. Äàóì (PSI, Øâåéöàðèÿ) è Å. Ãóä-
ñìèäë (ÒÓ Ìþíõåíà, Ãåðìàíèÿ) ïðîèíôîðìèðîâàëè
ó÷àñòíèêîâ î ñîñòîÿíèè äåë íà èñòî÷íèêå ÓÕÍ PSI è î
íåêîòîðûõ íîâûõ ðåçóëüòàòàõ ïî ïîëó÷åíèþ óëüòðàõî-

ëîäíûõ íåéòðîíîâ â òâåðäîì äåéòåðèè. Ø. Ñòèâåíñîí
(Ãåòòèñáåðã Êîëëåäæ, ÑØÀ) äîëîæèë î ñòàòóñå ïåðâî-
ãî ýêñïåðèìåíòà ïî ïðÿìîìó èçìåðåíèþ äëèíû íåé-
òðîí-íåéòðîííîãî ðàññåÿíèÿ.
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The second day of the seminar had begun with a report
on physical startup of the IREN facility, a new FLNP source
of resonance neutrons. Different methodical and applied
aspects of neutron physics were also discussed, including a
bright invited talk given by Professor J. Masarik from the
Comenius University in Bratislava, «Utilization of Neu-
trons and Gamma Rays for Extraterrestrial Objects Ele-
mental Composition Investigation». During the rest of the
second day, several reports on nuclear data measurements
treating and evaluation were presented.

During the third day of the seminar, reports on neu-
tron-induced reactions with emission of the charged parti-
cles were presented at the first morning session establishing
bridge between micro and macro physics — such reactions
play a vital role in the processes of stellar nucleosynthesis.
At the parallel session, theoretical aspects of the fundamen-
tal symmetries violation in neutron–nuclei and neutron–-
nonstationary magnetic field interactions were discussed.
A particular session was devoted to the experimental stud-
ies and theoretical models of the excited nuclear states. As
usual the traditional barbeque picnic on the bank of the
Dubna river was an essential part of the informal
programme of the seminar.

During the last day, several bright new results obtained
with ultracold neutrons (UCN) were reported by V. Nes-
vizhevsky from ILL; M. Daum from PSI and E. Gutsmiedl
from TU Munich gave information on the status of PSI sol-
id deuterium UCN source and some new results on UCN
production in solid deuterium, respectively; Sharon
Stephenson from Gettysburg College (USA) reported on
the status of the first direct experiment on measurement of
the neutron–neutron scattering length.

ØÊÎËÛ. ÑÅÌÈÍÀÐÛ
SCHOOLS. SEMINARS

3 èþëÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçè-

êè èì. Í. Í. Áîãîëþáîâà ñîñòîÿëñÿ ñåìèíàð, ïî-

ñâÿùåííûé þáèëåþ Ãàðèÿ Âëàäèìèðîâè÷à Åôè-

ìîâà.

�

A seminar devoted to Gari Efimov’s jubilee was

held at the Bogoliubov Laboratory of Theoretical

Physics on 3 July.



Èññëåäîâàíèÿ ïëîòíîé ÿäåðíîé ìàòåðèè

íà óñòàíîâêàõ CBM è MPD

Ñ 19 ïî 22 ìàÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé
ÎÈßÈ ñîñòîÿëîñü Ïåðâîå ðàáî÷åå ñîâåùàíèå ðîññèéñêèõ
ôèçèêîâ, ó÷àñòâóþùèõ â ïðîåêòå CBM (ñæàòàÿ áàðèîííàÿ
ìàòåðèÿ) íà ñîçäàâàåìîì â Ãåðìàíèè óñêîðèòåëüíîì êîì-
ïëåêñå FAIR (Äàðìøòàäò). Ñîâåùàíèå, ïðîâîäèìîå ñ öå-
ëüþ êîîðäèíàöèè ó÷àñòèÿ ðîññèéñêèõ èíñòèòóòîâ è
ÎÈßÈ â ïðîåêòå CBM, ïðåäîñòàâèëî ó÷àñòíèêàì øèðî-
êèå âîçìîæíîñòè äëÿ ñîâìåñòíûõ ðàçðàáîòîê ôèçè÷åñêîé
ïðîãðàììû è äåòåêòîðîâ óñòàíîâîê CBM (FAIR) è MPD
(NICA), ïðîåêòèðóåìîé â ÎÈßÈ.

Â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå áîëåå 70 ôèçè-
êîâ èç 7 ðîññèéñêèõ èíñòèòóòîâ, ÎÈßÈ è Ãåðìàíèè. Áûëî
ïðåäñòàâëåíî áîëåå 40 äîêëàäîâ. Íà ñîâåùàíèè îáñóæäà-
ëèñü òåîðåòè÷åñêèå âîïðîñû ïîèñêà ñèãíàëîâ ñìåøàííîé

ôàçû àäðîííîé ìàòåðèè íà óñêîðèòåëüíûõ êîìïëåêñàõ
FAIR è NICA, ïðîöåññîâ ñ áîëüøîé ìíîæåñòâåííîñòüþ,
êóìóëÿòèâíûõ ïðîöåññîâ, ñâîéñòâ õîëîäíîé ïëîòíîé ìà-
òåðèè. Îñîáîå âíèìàíèå áûëî óäåëåíî âîçìîæíîñòè âû-
ïîëíåíèÿ äàííûõ èññëåäîâàíèé âî âðåìÿ ïåðâîé ôàçû ðå-
àëèçàöèè ïðîåêòà CBM íà óñêîðèòåëå SIS-100, ãäå áóäóò
äîñòóïíû ïó÷êè ïðîòîíîâ ñ ýíåðãèåé äî 30 ÃýÂ è òÿæåëûõ
èîíîâ ñ ýíåðãèåé áîëåå 10 ÃýÂ íà íóêëîí óæå â 2014 ã.

Íà ñîâåùàíèè îáñóæäàëñÿ ñòàòóñ ñòàðòîâîé âåðñèè
óñòàíîâêè CBM, ðàçðàáîòêà è ðåçóëüòàòû òåñòîâ äåòåêòî-
ðîâ, â ñîçäàíèè êîòîðûõ êëþ÷åâóþ ðîëü èãðàþò ðîññèé-
ñêèå ó÷åíûå. Ôèçèêè ÎÈßÈ ïðåäñòàâèëè ïîëó÷åííûå ðå-
çóëüòàòû ïî ìîäåëèðîâàíèþ ñâåðõïðîâîäÿùåãî äèïîëü-
íîãî ìàãíèòà óñòàíîâêè CBM, ðàçðàáîòêå è
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Dense Nuclear Matter Studies at the CBM and

MPD Facilities

The first workshop on the involvement of Russian
physicists in the CBM project (compressed baryonic
matter) at the FAIR accelerator complex (Darmstadt,
Germany) was held on 19–22 May at the JINR Interna-
tional Conference Hall. The aim of the workshop was to
coordinate the participation of Russian institutes and
JINR in the CBM project. It provided the participants
wide opportunities for joint elaborations of physics pro-
grammes and detectors for the CBM (FAIR) and MPD
(NICA) facilities. The latter is being designed at JINR.

More than 70 physicists from 7 Russian institutes,
JINR, and Germany took part in the workshop. Over 40
reports were presented. Theoretical issues of the search
for signs of the hadron matter mixed phase at the FAIR

and NICA accelerator complexes, multiplicity processes,
cumulative processes, properties of cold dense matter
were discussed. Special emphasis was given to the op-
portunity to accomplish the research in the first phase of
the CBM project implementation at the SIS-100 acceler-
ator, where proton beams with an energy of up to 30 GeV
and heavy ions with an energy of 10 Gev/nucleon will be
available in 2014.

The workshop discussed the status of the start ver-
sion of the CBM facility, work-out and test results for de-
tectors. Russian scientists play the key role in the devel-
opment of the detectors. JINR physicists presented the
results obtained in the simulation of the superconducting
dipole magnet of the CBM facility, in the design and test-
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Äóáíà, 19 ìàÿ. Ðàáî÷åå ñîâåùàíèå
ðîññèéñêèõ ó÷àñòíèêîâ êîëëàáîðàöèè CBM

Dubna, 19 May. CBM collaboration workshop
(participants on the Russian side)



òåñòèðîâàíèþ ïðîòîòèïîâ êîîðäèíàòíûõ äåòåêòîðîâ äëÿ
ðåãèñòðàöèè ýëåêòðîíîâ è ìþîíîâ, à òàêæå äîëîæèëè î
õîäå ðàáîò ïî ñîçäàíèþ êðåìíèåâîãî òðåêîâîãî äåòåê-
òîðà.

Áîëüøîå âíèìàíèå áûëî óäåëåíî ðàáîòàì ïî îïòèìè-
çàöèè óñòàíîâêè CBM, ìîäåëèðîâàíèþ ôèçè÷åñêèõ ïðî-
öåññîâ è ðàçâèòèþ àëãîðèòìîâ àíàëèçà äàííûõ äëÿ ðàç-
ëè÷íûõ äåòåêòîðîâ.

Ïîäâîäÿ èòîãè ñîâåùàíèÿ, ìîæíî ñ óâåðåííîñòüþ
ñêàçàòü îá îïðåäåëÿþùåì âêëàäå ó÷åíûõ Ðîññèè è ÎÈßÈ
êàê â ôèçè÷åñêóþ ïðîãðàììó, òàê è â ñîçäàíèå óñòàíîâêè
CBM. Âàæíûì èòîãîì ñîâåùàíèÿ ÿâèëîñü òàêæå ïîíèìà-
íèå âçàèìîäîïîëíÿåìîñòè ôèçè÷åñêèõ ïðîãðàìì óñòàíî-
âîê CBM (FAIR) è MPD (NICA), ñîçäàâàåìûõ äëÿ ðàáîòû
ñ ôèêñèðîâàííîé ìèøåíüþ è íà êîëëàéäåðå ñîîòâåò-
ñòâåííî, è íåîáõîäèìîñòè êîîðäèíàöèè óñèëèé ðîññèé-
ñêèõ ó÷åíûõ ïî èõ ñîçäàíèþ.

À. È. Ìàëàõîâ, Â. Ï. Ëàäûãèí

Ñ 25 ïî 30 ìàÿ â Ó÷åáíî-íàó÷íîì öåíòðå ÎÈßÈ ïðî-
õîäèëî ðîññèéñêî-êîðåéñêîå ðàáî÷åå ñîâåùàíèå «Ñîâðå-

ìåííûå ïðîáëåìû ôèçèêè ÷åðíûõ äûð», ïðîäîëæèâøåå
ñåðèþ êîíôåðåíöèé ïî ãðàâèòàöèè, êîñìîëîãèè è àñòðî-
ôèçèêå, ðàíåå åæåãîäíî ïðîõîäèâøèõ â Àçèàòñêî-Òèõî-
îêåàíñêîì öåíòðå òåîðåòè÷åñêîé ôèçèêè (APCTP, Ïõîõàí,
Ðåñïóáëèêà Êîðåÿ) è Èíñòèòóòå òåîðåòè÷åñêîé ôèçèêè
Óíèâåðñèòåòà Àëüáåðòà (Êàíàäà).

Â ñîâåùàíèè ïðèíÿëè ó÷àñòèå 70 ÷åëîâåê èç 11 ñòðàí:
Ðåñïóáëèêè Êîðåè, ßïîíèè, Êèòàÿ, Êàíàäû, ÑØÀ, Ïîðòó-
ãàëèè, Èòàëèè, Ôðàíöèè, Óêðàèíû, Áåëîðóññèè è Ðîññèè,
â òîì ÷èñëå ñîòðóäíèêè ÎÈßÈ.

Íàó÷íàÿ ïðîãðàììà ñîâåùàíèÿ âêëþ÷àëà ñëåäóþùèå
òåìû: ìàòåìàòè÷åñêèå âîïðîñû ôèçèêè ÷åðíûõ äûð â
ïðîñòðàíñòâàõ âûñøèõ ðàçìåðíîñòåé, ãðàâèòàöèÿ â ïðî-
ñòðàíñòâàõ íèçøèõ ðàçìåðíîñòåé, àíàëîãè ãðàâèòàöèè,
èñïàðåíèå ÷åðíûõ äûð, äèíàìè÷åñêèå ãîðèçîíòû ñîáû-
òèé, ýíòðîïèÿ êâàíòîâîãî ïåðåïóòûâàíèÿ è êâàíòîâàÿ ãðà-
âèòàöèÿ, òåîðèè ñòðóí è êîñìîëîãèÿ, òåìíàÿ ýíåðãèÿ è
òåìíàÿ ìàòåðèÿ, ãîëîãðàôè÷åñêàÿ êâàíòîâàÿ õðîìîäèíà-
ìèêà, êîíäåíñèðîâàííûå ñðåäû è ãîëîãðàôèÿ. Íà ñîâåùà-
íèè âûñòóïèëè âåäóùèå ñïåöèàëèñòû â ôèçèêå ÷åðíûõ
äûð, ãðàâèòàöèè è êîñìîëîãèè. Âñåãî ïðîçâó÷àëî 63 äî-
êëàäà. Áîëüøîé èíòåðåñ âûçâàëè äîêëàäû Â. Ï. Ôðîëîâà
(Óí-ò Àëüáåðòà, Êàíàäà) «×åðíûå äûðû è ñêðûòûå ñèììå-
òðèè», Ò. Òàíàêè (Èí-ò òåîðåòè÷åñêîé ôèçèêè èì. Þêàâû,
Êèîòî, ßïîíèÿ) «×åðíûå äûðû, ëîêàëèçîâàííûå íà áðà-
íàõ», Ò. Òàêàÿíàãè (IPMU, Óí-ò Òîêèî, ßïîíèÿ) «Ãîëîãðà-
ôè÷åñêèå ôèêñèðîâàííûå òî÷êè â òåîðèè ñòðóí è ýíòðî-
ïèÿ ïåðåïóòûâàíèÿ», Ä. Õàðçååâà (BNL, ÑØÀ) «ÊÕÄ è
ãðàâèòàöèÿ: íàðóøåííàÿ ìàñøòàáíàÿ èíâàðèàíòíîñòü,
áåçìàññîâûé äèëàòîí è êîíôàéíìåíò», À. Çåëüíèêîâà
(Óí-ò Àëüáåðòà, Êàíàäà) «Ðàñïðîñòðàíåíèå ãèðàòîíîâ â
ïðîñòðàíñòâàõ ïîñòîÿííîé êðèâèçíû», Ñàíã Ïèî Êèìà
(Êóíñàíñêèé íàöèîíàëüíûé óí-ò, Êîðåÿ) «Ýôôåêòèâíîå
äåéñòâèå â ïðîñòðàíñòâàõ äå Ñèòòåðà è àíòè äå Ñèòòåðà»,
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ing of coordinate detectors’ prototypes to register elec-
trons and muons, and reported on the activities to devel-
op a Si track detector.

The participants paid much attention to the opti-
mization of the CBM facility, upgrading of physics
processes, and development of the data analysis algo-
rithm for various detectors.

Summing up the results of the workshop, it can be
definitely said that the contribution of Russian and JINR
scientists to the physics programme and the development
of the CBM facility is essential. It was also very impor-
tant to understand the complementarity of the physics
programmes of the CBM (FAIR) and MPD (NICA) facil-
ities developed for research with a fixed target and at the
collider, respectively, and the urgency to coordinate ef-
forts of Russian scientists in the construction of the set-
ups.

A. Malakhov, V. Ladygin

A Russian–Korean workshop «Modern Problems in

Physics of Black Holes» was held on 25–30 May at the
JINR University Centre. It continued the cycle of confer-
ences on gravitation, cosmology and astrophysics that
were previously held annually at the Asia-Pacific Centre
for Theoretical Physics (APCTP, Pohang, Korea) and the
Theoretical Physics Institute of the University of Alberta
(Canada).

Seventy attendants from 11 countries took part in
the workshop: they were from the Republic of Korea,
Japan, China, Canada, the USA, Portugal, Italy, France,
Ukraine, Belarus, and Russia, including JINR staff mem-
bers.

The scientific programme of the workshop included
the following topics: mathematical issues of physics of
black holes in spaces of top dimensions, gravitation in
spaces of lowest dimensions, gravitation analogues,
black hole evaporation, dynamic horizons of events, en-
tanglement entropy and quantum gravitation, string the-
ory and cosmology, dark energy and dark matter, holo-
graphic quantum chromodynamics, condensed matter,
and holography. Leading specialists in black hole phy-
sics, gravitation and cosmology made reports at the
workshop, 63 in total. The following presentations were
of great interest: V. Frolov (University of Alberta, Cana-
da) «Black Holes and Hidden Symmetries», T. Tanaka
(Ukava Theoretical Physics Institute, Kyoto, Japan)
«Black Holes Localized on Branes», T. Takayanaga
(IPMU, Tokyo University, Japan) «Holographic Fixed
Points in String Theory and Entanglement Entropy»,
D. Kharzeev (BNL, the USA) «QCD and Gravitation:
Broken Scale Invariance, Massless Dilaton and Confine-
ment», A. Zelnikov (University of Alberta, Canada)
«Gyraton Spreading in Spaces of Constant Curvature»,
Sang Pio Kim (Kunsan National University, Korea) «Ef-
ficient Action in de Sitter and anti–de Sitter Spaces»,



Ø. Ìóêîÿìû (Óí-ò Òîêèî, ßïîíèÿ) «Àñïåêòû êîñìîëîãèè
Õîðàâû–Ëèôøèöà», À. Þ. Êàìåíùèêà (Óí-ò Áîëîíüè,
Èòàëèÿ) «Óðàâíåíèÿ Òîëìàíà–Îïïåíãåéìåðà–Âîëêîâà â
ïðèñóòñòâèè ãàçà ×àïëûãèíà: çâåçäû è êðîòîâûå íîðû»,
À. Ôðîëîâà (Óí-ò Ñèìîíà Ôðåéçåðà, Êàíàäà) «Ðåëÿòè-
âèñòñêèå çâåçäû è ñèíãóëÿðíîñòè òåîðèè ãðàâèòàöèè, ìî-
äèôèöèðîâàííîé â èíôðàêðàñíîé îáëàñòè».

Ó÷àñòèå ðîññèéñêèõ ó÷åíûõ áûëî ïîääåðæàíî ãðàí-
òîì ÐÔÔÈ. Ìàòåðèàëû ðàáî÷åãî ñîâåùàíèÿ äîñòóïíû íà
ñàéòå http://fbhp.jinr.ru

28 è 29 ìàÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà â ðàìêàõ ñîãëàøåíèÿ î ñîòðóäíè÷å-
ñòâå ìåæäó ËÒÔ ÎÈßÈ è Àçèàòñêî-Òèõîîêåàíñêèì öåí-
òðîì òåîðåòè÷åñêîé ôèçèêè (APCTP, Ïõîõàí, Ðåñïóáëèêà
Êîðåÿ) ïðîøëè äâà ðàáî÷èõ ñîâåùàíèÿ ïî àäðîííîé è

ÿäåðíîé ôèçèêå. Ýòî óæå òðåòüÿ âñòðå÷à ôèçèêîâ Êîðåè è
Äóáíû. Ïðåäûäóùèå ñîâåùàíèÿ ïðîõîäèëè â Äóáíå è
Ïõîõàíå â 2007 è 2008 ãã. Â ñîâåùàíèè ïðèíÿëè ó÷àñòèå
ïðåäñòàâèòåëè âåäóùèõ íàöèîíàëüíûõ óíèâåðñèòåòîâ Ðå-
ñïóáëèêè Êîðåè.

Íà îòêðûòèè âûñòóïèëè äèðåêòîð ËÒÔ Â. Â. Âîðî-
íîâ è êîîðäèíàòîð ñîâåùàíèÿ ñ êîðåéñêîé ñòîðîíû
ïðîô. ×àíã Õâàí Ëè. Ïåðâîå çàñåäàíèå áûëî ïîñâÿùåíî
ôèçèêå òÿæåëûõ èîíîâ ïðè íèçêèõ è ïðîìåæóòî÷íûõ
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Sh. Mukoyama (Tokyo University, Japan) «Aspects of
Horava–Lifshits Cosmology», A. Kamenshchik
(Bologna University, Italy) «Tolman–Oppen-
heimer–Volkoff Equations in the Presence of the Chap-
lygin Gas: Stars and Worm Holes», A. Frolov (Simon
Freizer University, Canada) «Relativistic Stars and Sin-
gularity of Gravitation Theory Modified in the Infrared
Region».

RFBR supported the Russian participants of the
workshop by a grant. The Proceedings of the workshop
are available at the site http://fbhp.jinr.ru

On 28–29 May, two workshops on hadron and nu-

clear physics were held at the Bogoliubov Laboratory of
Theoretical Physics, in the framework of the agreement
on cooperation between BLTP, JINR, and the Asia-Pacif-
ic Centre for Theoretical Physics (APCTP, Pohang, Re-
public of Korea). It was a third meeting of Korean and
Dubna physicists. The previous meetings were held in
Dubna and Pohang in 2007 and 2008. Representatives of
leading national universities of the Republic of Korea
took part in the workshop.

BLTP Director V. Voronov and the workshop coor-
dinator from the Korean side Professor Chang-Hwan
LEE opened the workshop. The first meeting concerned

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà, 28–29 ìàÿ. Ðàáî÷èå ñîâåùàíèÿ
ïî àäðîííîé è ÿäåðíîé ôèçèêå â ðàìêàõ ñîãëàøåíèÿ
î ñîòðóäíè÷åñòâå ìåæäó ËÒÔ ÎÈßÈ
è Àçèàòñêî-Òèõîîêåàíñêèì öåíòðîì òåîðåòè÷åñêîé ôèçèêè
(Ïõîõàí, Ðåñïóáëèêà Êîðåÿ)

Bogoliubov Laboratory of Theoretical Physics, 28–29 May.
Workshops on hadron and nuclear physics in the framework
of the agreement on cooperation between JINR BLTP
and the Asia-Pacific Centre for Theoretical Physics (Pohang,
Republic of Korea)



ýíåðãèÿõ è íà÷àëîñü ñ äîêëàäà À. Ñ. Ñîðèíà è À. Í. Ñè-
ñàêÿíà î ïðîåêòå ñîçäàíèÿ óñêîðèòåëüíîãî êîìïëåêñà
NICA. Áîëüøîé èíòåðåñ âûçâàëè äîêëàäû îá èçó÷åíèè
ÊÕÄ-ìàòåðèè âûñîêîé ïëîòíîñòè c ïîìîùüþ äåòåêòîðà
CMS íà áîëüøîì àäðîííîì êîëëàéäåðå (Byungsik Hong) è
î ïðîåêòå ñòðîèòåëüñòâà â Êîðåå óñêîðèòåëÿ òÿæåëûõ èî-
íîâ äëÿ ñîçäàíèÿ ïó÷êîâ ðàäèîèçîòîïîâ (Jong-Seo Chai).
Ïðîãðàììà ïåðâîãî äíÿ âêëþ÷àëà åùå íåñêîëüêî äîêëà-
äîâ ïî ôèçèêå òÿæåëûõ èîíîâ íèçêèõ è ïðîìåæóòî÷íûõ
ýíåðãèé è î ñèëüíûõ âçàèìîäåéñòâèÿõ â êðèòè÷åñêèõ
óñëîâèÿõ (ïðè áîëüøèõ ïëîòíîñòÿõ è òåìïåðàòóðàõ). Òàê-
æå ïðîçâó÷àëè äîêëàäû ïî íåêîòîðûì âîïðîñàì ÿäåðíîé
àñòðîôèçèêè (À. Äæèîåâ, ËÒÔ) è àñòðîôèçèêè ýëåìåí-
òàðíûõ ÷àñòèö (×àíã Õâàí Ëè, Ïóñàíñêèé íàöèîíàëüíûé
óíèâåðñèòåò). Çàêîí÷èëñÿ ïåðâûé äåíü ðàáîòû ñîâåùàíèÿ
äîêëàäîì Ä. Õàðçååâà (BNL, ÑØÀ), ïîñâÿùåííûì ëî-
êàëüíîìó C- è CP-íàðóøåíèþ â ãîðÿ÷åé ÊÕÄ-ìàòåðèè.

Âòîðîé äåíü áûë îòâåäåí ôèçèêå àäðîíîâ. Â äîêëàäàõ
îáñóæäàëàñü ñïèíîâàÿ ñòðóêòóðà àäðîíîâ (À. Â. Åôðåìîâ
(ËÒÔ), Wooyoung Kim), ïàðòîííûå ðàñïðåäåëåíèÿ, ïðà-
âèëà ñóìì ÊÕÄ, ôèçèêà ãëþáîëîâ (Í. Êî÷åëåâ) è ò. ä.

Çà äâà äíÿ áûëî ñäåëàíî 24 äîêëàäà. Â ïåðåðûâå ìå-
æäó çàñåäàíèÿìè ïî ïðîñüáå êîðåéñêèõ ó÷àñòíèêîâ ñîâå-
ùàíèÿ äëÿ íèõ áûëà îðãàíèçîâàíà ýêñêóðñèÿ íà íóêëî-
òðîí.

Ìàòåðèàëû ðàáî÷åãî ñîâåùàíèÿ äîñòóïíû íà ñàéòå
http://fbhp.jinr.ru/indexnp.html

Ñ 5 ïî 11 èþíÿ â Ñëîâàöêîé Ðåñïóáëèêå â Ñòàðà-Ëåñíå
(Âûñîêèå Òàòðû) ñîñòîÿëîñü 15-å ìåæäóíàðîäíîå ñîâåùà-
íèå «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà — îò ñîòåí ÌýÂ

äî ÒýÂ» (RNP-2009). Îíî áûëî îðãàíèçîâàíî Îáúåäèíåí-
íûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé è Èíñòèòóòîì ôè-
çèêè Ñëîâàöêîé àêàäåìèè íàóê ïðè ïîääåðæêå Ôèçè÷åñêî-
ãî îáùåñòâà Ñëîâàêèè. Äëÿ ïðîâåäåíèÿ ñîâåùàíèÿ Ñëî-
âàöêîé àêàäåìèåé íàóê áûëà ëþáåçíî ïðåäîñòàâëåíà áàçà
îòäûõà «Àêàäåìèÿ» â Ñòàðà-Ëåñíå. Ïîëíîìî÷íûé ïðåä-
ñòàâèòåëü Ïðàâèòåëüñòâà Ñëîâàöêîé Ðåñïóáëèêè â ÎÈßÈ
ïðîôåññîð Ñ. Äóáíè÷êà âûäåëèë ñïåöèàëüíûé ãðàíò. Ó÷à-
ñòèå ìîëîäûõ ñîòðóäíèêîâ èç ÎÈßÈ áûëî ïîääåðæàíî
Ðîññèéñêèì ôîíäîì ôóíäàìåíòàëüíûõ èññëåäîâàíèé. Ëî-
êàëüíûì îðãêîìèòåòîì ðóêîâîäèë ïðîôåññîð Ø. Ãìóöà
ïðè àêòèâíîì ó÷àñòèè äîêòîðà Â. Ìàòîóøåêà èç Èíñòèòó-
òà ôèçèêè ÑÀÍ. Ñóùåñòâåííóþ ïîìîùü â îðãàíèçàöèè ñî-
âåùàíèÿ îêàçàëè ÷ëåíû äóáíåíñêîãî îðãêîìèòåòà
Þ. Ñ. Àíèñèìîâ, Â. Ï. Ëàäûãèí, Å. Á. Ïëåõàíîâ (ËÔÂÝ)
è Í. Ì. Äîêàëåíêî (îòäåë ìåæäóíàðîäíûõ ñâÿçåé ÎÈßÈ).
Â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå 45 ñîòðóäíèêîâ èç
ÎÈßÈ, Ñëîâàöêîé Ðåñïóáëèêè è ðÿäà äðóãèõ ñòðàí. Îòëè-
÷èòåëüíàÿ ÷åðòà ïðîøåäøåãî ñîâåùàíèÿ — ó÷àñòèå çíà÷è-
òåëüíîãî ÷èñëà ìîëîäûõ ñîòðóäíèêîâ. Ñðåäíèé âîçðàñò
áîëåå ïîëîâèíû ó÷àñòíèêîâ íå ïðåâûøàë 30 ëåò.

Íà ñîâåùàíèè îáñóæäàëèñü ïîñëåäíèå ðåçóëüòàòû â
îáëàñòè âçàèìîäåéñòâèé òÿæåëûõ èîíîâ, ïîëó÷åííûå
â íàó÷íûõ öåíòðàõ ìèðà, è ðÿä òåîðåòè÷åñêèõ ïîäõîäîâ â
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heavy-ion physics at low and intermediate energies. It
started with the reports by A. Sorin and A. Sissakian on
the project to develop the NICA accelerator complex.
The reports on studies of QCD matter of high density
with the CMS detector at the Large Hadron Collider
(Byungsik Hong) and on the project to construct an ac-
celerator for heavy ions for radioisotope beams
(Jong-Seo Chai) aroused much interest. The programme
of the first day of the workshop included other reports on
heavy-ion physics at low and intermediate energies and
strong interactions in critical conditions (at large densi-
ties and temperatures). Reports on issues of nuclear as-
trophysics were made as well (A. Dzhioev, BLTP) and
astrophysics of elementary particles (Chang-Hwan Lee,
Pusan National University). The first day finished with
the report by D. Kharzeev (BNL, the USA) on local C-
and CP-violation in hot QCD matter.

The second day of the workshop was devoted to
hadron physics. The reports discussed spin structure of
hadrons (A. Efremov, BLTP; Wooyoung Kim), parton
distributions, QCD sum rules, glueball physics
(N. Kochelev), and other topics.

Twenty-four reports were made during two days. At
the request of the Korean participants, an excursion to
the Nuclotron was organized in the break between the
meetings.

The Workshop Proceedings are available at the site
http://fbhp.jinr.ru/indexnp.html

The 15th international meeting «Relativistic Nu-

clear Physics: From Hundreds of MeV to TeV»

(RNP-2009) was held on 5–11 June in Stara Lesna (High
Tatra Mountains), the Slovak Republic. It was organized
by the Joint Institute for Nuclear Research and the Insti-
tute of Physics of the Slovak Academy of Sciences, with
the support of the Slovak Physics Society. The Slovak
Academy of Sciences kindly provided for the event the
recreation centre «Akademia» in Stara Lesna. Plenipo-
tentiary of the Government of the Slovak Republic to
JINR Professor S. Dubni�ka provided a special grant.
The attendance of young JINR staff members was sup-
ported by the Russian Foundation for Basic Research.
Professor S. Gmuca and Doctor V. Matou�ek (Physics
Institute, SAS) headed the local Organizing Committee.
The following members of the Dubna Organizing Com-
mittee rendered considerable assistance in the organiza-
tion of the Meeting: Yu. Anisimov, V. Ladygin,
E. Plekhanov (VBLHEP) and N. Dokalenko (JINR De-
partment of International Relations). Forty-five scientists
from JINR, the Slovak Republic, and other countries took
part in the meeting. The particular feature of this meeting
was a large number of young participants. The age of
more than a half of the participants did not exceed 30.

Latest results in heavy-ion interactions obtained in
scientific centres of the world and theoretical approaches



ýòîì íàïðàâëåíèè èññëåäîâàíèé. Ïðîôåññîð Ã. Ë. Ìåëêó-
ìîâ ïðåäñòàâèë äîêëàä ïî íîâûì äàííûì ýêñïåðèìåíòà
NA-49 è ïðîãðàììå âíîâü óòâåðæäåííîãî ýêñïåðèìåíòà
NA-61 â ÖÅÐÍ, âûçâàâøèé îãðîìíûé èíòåðåñ ó÷àñòíèêîâ
ñîâåùàíèÿ. Áûëè äîëîæåíû ðåçóëüòàòû, ïîëó÷åííûå íà
íóêëîòðîíå, è ðÿä ïðåäëîæåíèé äëÿ èññëåäîâàíèé íà ìî-
äåðíèçèðîâàííîì óñêîðèòåëå íóêëîòðîí-Ì (ìîëîäûå ñî-
òðóäíèêè èç ËÔÂÝ ÎÈßÈ Ä. Ê. Äÿáëîâ, À. Ê. Êóðèëêèí,
Ï. Ê. Êóðèëêèí, Ä. Î. Êðèâåíêîâ, À. Í. Ëèâàíîâ,
Ñ. Ì. Ïèÿäèí).

Ó÷àñòíèêè ñîâåùàíèÿ îáñóäèëè ïðîãðàììó èññëåäî-
âàíèé íà íîâûõ óñêîðèòåëüíûõ êîìïëåêñàõ â Ãåðìàíèè
(FAIR) è â ÎÈßÈ (NICA), ïðåäñòàâëåííóþ â äîêëàäå ïðî-
ôåññîðà À. È. Ìàëàõîâà. Âûçâàëè èíòåðåñ è òåîðåòè÷å-
ñêèå äîêëàäû ìîëîäûõ ñîòðóäíèêîâ Å. Ï. Ðîãà÷åé
(ÎÈßÈ) è Í. Öèðîâîé (Óíèâåðñèòåò Á. Ïàñêàëÿ, Ôðàí-
öèÿ), ñâÿçàííûå ñ îïèñàíèåì äâóõ÷àñòè÷íûõ ñèñòåì. Ïðî-
ôåññîð Ñ. Âîêàë èç Óíèâåðñèòåòà Êîøèöå (Ñëîâàêèÿ)
ñäåëàë èíòåðåñíîå ñîîáùåíèå ïî ðåçóëüòàòàì èññëåäîâà-
íèé âçàèìîäåéñòâèé òÿæåëûõ èîíîâ â ÿäåðíûõ ýìóëüñèÿõ
ïðè âûñîêèõ ýíåðãèÿõ. Áîëüøîé èíòåðåñ âûçâàëè òåîðå-
òè÷åñêèå äîêëàäû ñëîâàöêèõ êîëëåã èç Èíñòèòóòà ôèçèêè
ÑÀÍ ïðîôåññîðîâ Ø. Ãìóöû è Ý. Áåòåêà, äîêòîðîâ
Ì. Âåñåëüñêîãî, É. Ëåÿ, Ê. Ïåòðèêà è ïðîôåññîðà É. Óð-
áàíà èç Óíèâåðñèòåòà Êîøèöå. Ïðèêëàäíûå àñïåêòû îá-
ñóæäàëèñü â äîêëàäàõ äîêòîðîâ Â. Ìàòîóøåêà è Ì. Ìîð-
õà÷à èç Èíñòèòóòà ôèçèêè ÑÀÍ.

Âî âðåìÿ ñîâåùàíèÿ áûëè îðãàíèçîâàíû ïðåêðàñíûå
ýêñêóðñèè ïî èñòîðè÷åñêîé ÷àñòè ãîðîäà Ëåâî÷à (îñíîâàí
â 1242 ã.), â Ñïèøñêèé ãðàä (âîçðàñò áîëåå 800 ëåò) è ýêñ-
êóðñèÿ íà ïëîòàõ ïî ïîãðàíè÷íîé ñ Ïîëüøåé ðåêå Äóíàåö.

Ø. Ãìóöà, À. È. Ìàëàõîâ
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along this line discussed at the meeting. Professor
G. Melkumov made a report on new data of the NA-19
experiment and the programme of the re-approved ex-
periment NA-61 at CERN that sparked great interest
among the participants. Results obtained at the Nu-
clotron were reported, and proposals were brought for-
ward for the research at the upgraded accelerator Nu-
clotron-M (by the young VBLHEP staff members
D. Dyablov, A. Kurilkin, P. Kurilkin, D. Krivenkov,
A. Livanov, and S. Piyadin).

The participants of the meeting discussed the pro-
gramme of research at the new accelerator complexes in
Germany (FAIR) and JINR (NICA), presented in the re-
port by Professor A. Malakhov. Theoretical reports on
the description of two-body systems by young scientists
E. Rogachej (JINR) and N. Tsirova (B. Pascal Universi-
ty, France) were listened to with much interest. Professor
S. Vokal from Ko�ice University (Slovakia) made an in-
teresting report on the results of research of heavy-ion
interactions in nuclear emulsions at high energies. Theo-
retical reports by Slovak colleagues from the Physics In-
stitute of SAS Professors S. Gmuca and E. Betek, Doc-
tors M. Veselsky, J. Lej, K. Petrk and Professor J. Urban
from Ko�ice University were also of great interest. Ap-
plied aspects were discussed in the reports by Doctors
V. Matou�ek and M. Morha� from the Physics Institute,
SAS.

Splendid excursions were organized during the
meeting days to the historical part of the city of Levo�
(founded in 1242), to Spi�ski Grad (founded more than
800 years ago) and a raft excursion along the River
Dunajec that borders on Poland.

S. Gmuca, A. Malakhov

Ñòàðà-Ëåñíà (Ñëîâàêèÿ), 5–11 èþíÿ.
Ìîëîäûå ó÷àñòíèêè ñîâåùàíèÿ RNP-2009
ñðåäè ïðèãëàøåííûõ äîêëàä÷èêîâ

Stara Lesna (Slovakia), 5–11 June.
Young participants of the RNP-2009 meeting
among the invited lecturers
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Âàäèì Àëåêñàíäðîâè÷ Áåäíÿêîâ —
äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

31 îêòÿáðÿ 1957 ã., Ìîñêâà, ÑÑÑÐ
Îáðàçîâàíèå:

1981 Ôèçè÷åñêèé ôàêóëüòåò, Ìîñêîâñêèé
ãîñóäàðñòâåííûé óíèâåðñèòåò
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1985 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Ðàçâèòèå ïàðòîííûõ ïðåä-
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íàóê («Èññëåäîâàíèå âîçìîæíîñòè
îáíàðóæåíèÿ ñóïåðñèììåòðèè â
ðåäêèõ ïðîöåññàõ è êîñìîëîãèè»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1981–2001 Ñòàæåð-èññëåäîâàòåëü, ìëàäøèé íàó÷íûé
ñîòðóäíèê, íàó÷íûé ñîòðóäíèê, ñòàðøèé íàó÷-
íûé ñîòðóäíèê Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà ÎÈßÈ

2001–2009 Íà÷àëüíèê ñåêòîðà òåîðåòè÷åñêèõ èññëåäî-
âàíèé âçàèìîäåéñòâèÿ ýëåìåíòàðíûõ ÷àñòèö è
àòîìíûõ ÿäåð ËßÏ ÎÈßÈ

1993–2009 Ó÷åíûé ñåêðåòàðü ËßÏ ÎÈßÈ
Ñ 2004 Êîîðäèíàòîð ó÷àñòèÿ ÎÈßÈ â ïðîãðàììå ôèçè-

÷åñêèõ èññëåäîâàíèé íà óñòàíîâêå ATLAS
Ñ 2009 Çàìåñòèòåëü äèðåêòîðà ËßÏ ÎÈßÈ

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

2002–2007 ×ëåí äèññåðòàöèîííîãî ñîâåòà ËÒÔ ÎÈßÈ
Ñ 2000 ×ëåí äèññåðòàöèîííîãî ñîâåòà ËßÏ ÎÈßÈ
Ñ 1993 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËßÏ ÎÈßÈ
2006–2008 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËÔ×

ÎÈßÈ
Ñ 2008 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËÔÂÝ ÎÈßÈ
Ñ 2004 ×ëåí ðåäêîëëåãèè æóðíàëà «ßäåðíàÿ ôèçèêà»
1997–2005 Îðãàíèçàòîð øåñòè êîíôåðåíöèé NANP ïî

íîâîé ôèçèêå â íåóñêîðèòåëüíûõ ýêñïåðèìåíòàõ
(ñîâìåñòíî ñ Ñ. Ã. Êîâàëåíêî è Â. Á. Áðóäàíèíûì)

Ïåäàãîãè÷åñêàÿ ðàáîòà:

Ðóêîâîäñòâî äèïëîìíûìè ðàáîòàìè è äèññåðòàöèÿìè.
Ïåðåâîä íà ðóññêèé ÿçûê è èçäàíèå íàó÷íîé è íàó÷-
íî-ïîïóëÿðíîé ëèòåðàòóðû

Íàó÷íûå èíòåðåñû:

Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö çà ðàìêàìè ñòàíäàðòíîé
ìîäåëè; ôèçèêà íåéòðèíî è ðåäêèõ ïðîöåññîâ; ïðîáëåìà
ðåãèñòðàöèè òåìíîé ìàòåðèè; ïîèñê ïðîÿâëåíèé íîâîé
ôèçèêè (â òîì ÷èñëå ñóïåðñèììåòðèè) ïðè ýêñòðåìàëüíî
âûñîêèõ êîëëàéäåðíûõ ýíåðãèÿõ, à òàêæå â íèçêîýíåðãå-
òè÷åñêèõ ïðîöåññàõ è àñòðîôèçèêå. Ïðîâåäåíèå ôèçè÷å-
ñêèõ èññëåäîâàíèé íà LHC (ÖÅÐÍ) ñ ïîìîùüþ óñòàíîâ-
êè ATLAS ñèëàìè ñîòðóäíèêîâ ÎÈßÈ

Íàó÷íûå òðóäû:

Àâòîð áîëåå 100 ðàáîò è îáçîðîâ ïî ôèçèêå ýëåìåíòàð-
íûõ ÷àñòèö, ïðîáëåìå òåìíîé ìàòåðèè, ôèçèêå íåéòðè-
íî. Àâòîð ðÿäà íàó÷íî-ïîïóëÿðíûõ ñòàòåé
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íûé ôàêóëüòåò, Ïðàãà, ×åõèÿ

1984 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
(«Ýêñïåðèìåíòàëüíîå èññëåäîâàíèå
âíóòðåííåé êîíâåðñèè íèçêîýíåðãåòè-
÷åñêèõ ïåðåõîäîâ â 99mTc, 125Te è 208Po
è KLL ãðóïïû îæå-ýëåêòðîíîâ ìàðãàí-
öà»)

2002 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
(«Ýêñïåðèìåíòàëüíîå èññëåäîâàíèå
òîíêèõ ýôôåêòîâ â ñïåêòðàõ íèçêî-
ýíåðãåòè÷åñêèõ êîíâåðñèîííûõ è
îæå-ýëåêòðîíîâ, èñïóñêàåìûõ ïðè ðàñ-
ïàäå ðàäèîíóêëèäîâ»).

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1978–1984 Àñïèðàíò, Èíñòèòóò ÿäåðíîé ôèçèêè ÀÍ ×åõî-
ñëîâàöêîé Ðåñïóáëèêè (Ðæåæ)

1984–1987 Íàó÷íûé ñîòðóäíèê, Èíñòèòóò ÿäåðíîé ôèçèêè
ÀÍ ×åõîñëîâàöêîé Ðåñïóáëèêè (Ðæåæ)

1987–2001 Ñòàðøèé íàó÷íûé ñîòðóäíèê ËßÏ ÎÈßÈ
2002–2004 Âåäóùèé íàó÷íûé ñîòðóäíèê ËßÏ ÎÈßÈ
Ñ 2004 Çàìåñòèòåëü äèðåêòîðà ËßÏ ÎÈßÈ

Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

1996–2000 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËßÏ ÎÈßÈ
Ñ 2004 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËßÏ ÎÈßÈ
Ñ 2004 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ÎÈßÈ

Íàó÷íûå èíòåðåñû:

ßäåðíàÿ ýëåêòðîííàÿ ñïåêòðîñêîïèÿ; ýôôåêò Îæå; äâîéíîé
áåòà-ðàñïàä; ôèçèêà íåéòðèíî (ïðîåêò KATRIN)

Íàó÷íûå òðóäû:

Àâòîð è ñîàâòîð 150 ðàáîò
Ïàòåíòû:

Ñîàâòîð ×åõîñëîâàöêîãî ïàòåíòà ¹ 243954 (1988 ã.)
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A. KOVAL�K
Deputy Director

Dzhelepov Laboratory of Nuclear Problems

Alojz Koval	k, Doctor of Science
(Physics and Mathematics).

Date and place of birth:

17 February 1955, Lipany, Slovakia
Education:

1973–1978 Faculty of Nuclear Science
and Physical Engineering, Czech
Technical University, Prague,
Czech Republic

1984 Candidate of Science (Physics and
Mathematics) («Experimental In-
vestigation of Internal Conversion
of Low- Energy Transitions in
99mTc, 125Te and 208Po and the KLL
Group of the Mn Auger Electron
Spectrum»)

2002 Doctor of Science (Physics and
Mathematics) («Experimental In-
vestigation of Fine Effects in Spec-
tra of Low-Energy Conversion and
Auger Electrons Emitted in Decay
of Radioactive Nuclides»)

Professional career:

1978–1984 Postgraduate student, Nuclear Physics Institute
of the Czechoslovak Academy of Sciences, 
e� near
Prague

1984–1987 Researcher, Nuclear Physics Institute of the
Czechoslovak Academy of Sciences, 
e� near
Prague

1987–2001 Senior researcher, Dzhelepov Laboratory of
Nuclear Problems (DLNP), JINR

2002–2003 Leading researcher, DLNP, JINR
2004 up to now Deputy Director of DLNP, JINR

Memberships:

1996–2000 Member of the DLNP Scientific and Technical
Council

2004 up to now Member of the DLNP Scientific and Tech-
nical Council

2005 up to now Member of the JINR Scientific and Tech-
nical Council

Research interests:

Nuclear electron spectroscopy, Auger effect, double beta de-
cay, neutrino physics (project KATRIN)

Scientific publications:

Author or co-author of 150 scientific publications
Patents:

Co-author of the Czechoslovak patent No. 243954 (1988)

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Çàìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè
ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà

Ã. À. ØÅËÊÎÂ

Ãåîðãèé Àëåêñàíäðîâè÷ Øåëêîâ —
êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

30 ìàðòà 1945 ã., Äíåïðîïåòðîâñê, ÑÑÑÐ
Îáðàçîâàíèå:

1968 Ôèçè÷åñêèé ôàêóëüòåò ÌÃÓ, Ìîñêâà
1975 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ

íàóê («Íàáëþäåíèå ÿäåð àíòèòðè-
òèÿ»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1968–1969 Ñòàæåð-èññëåäîâàòåëü ëàáîðà-
òîðèè «Íåéòðèíî» ÔÈÀÍ ÑÑÑÐ

1969–1992 Ìëàäøèé íàó÷íûé ñîòðóäíèê,
íàó÷íûé ñîòðóäíèê, ñòàðøèé íàó÷-
íûé ñîòðóäíèê è íà÷àëüíèê ñåêòîðà
Ëàáîðàòîðèè ÿäåðíûõ ïðîáëåì
ÎÈßÈ

1987–1989 Íàó÷íàÿ äåÿòåëüíîñòü â ÖÅÐÍ
1992–1994 Çàìåñòèòåëü äèðåêòîðà ËßÏ
1994–2009 Íà÷àëüíèê íàó÷íî-ýêñïåðèìåí-

òàëüíîãî îòäåëà âñòðå÷íûõ ïó÷êîâ
ËßÏ ÎÈßÈ

Ñ 2009 Çàìåñòèòåëü äèðåêòîðà ËßÏ
Íàó÷íî-îðãàíèçàöèîííàÿ è ïåäàãîãè÷åñêàÿ äåÿòåëü-

íîñòü:

Ñ 1990 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ËßÏ ÎÈßÈ
1993–2007 Çàâåäóþùèé êàôåäðîé «Ôèçèêà âçàèìîäåé-

ñòâèÿ ÷àñòèö âûñîêèõ ýíåðãèé» Ìîñêîâñêîãî ôèçè-
êî-òåõíè÷åñêîãî èíñòèòóòà (ÌÔÒÈ) â ÎÈßÈ

Ñ 1995 ×ëåí Ó÷åíîãî ñîâåòà ôàêóëüòåòà îáùåé è ïðè-
êëàäíîé ôèçèêè ÌÔÒÈ

Ñ 2007 Çàìåñòèòåëü çàâåäóþùåãî êàôåäðîé «Ôóíäàìåí-
òàëüíûå è ïðèêëàäíûå ïðîáëåìû ôèçèêè ìèêðîìè-
ðà» ÌÔÒÈ â ÎÈßÈ

Íàó÷íûå èíòåðåñû:

Ýêñïåðèìåíòàëüíàÿ ôèçèêà ÷àñòèö; äåòåêòîðû è ýêñïåðè-
ìåíòàëüíûå óñòàíîâêè äëÿ ôèçèêè ÷àñòèö

Íàó÷íûå òðóäû:

Àâòîð áîëåå 236 ðàáîò
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G. A. SHELKOV
Deputy Director

DzhelepovLaboratory of Nuclear Problems

Georgy A. Shelkov (Chelkov), Doctor of
Physics and Mathematics.

Date and place of birth:

30 March 1945, Dnepropetrovsk, the USSR
Education:

1968 Physics Department of the Moscow
State University

1975 PhD in Physics and Mathematics
(«Observation of Antitritium»)

Professional career:

1968–1969 Research scientist, Neutrino labo-
ratory, FIAN, USSR

1969–1992 Research scientist, scientist, se-
nior scientist, head of a sector, the Lab-
oratory Nuclear Problems (LNP), JINR

1987–1989 Scientific research at CERN
1992–1994 Deputy Director of LNP, JINR
1994–2009 Head of the Colliding Beam

Physics Department, LNP, JINR
Since 2009 Deputy Director of the Dzhelepov Labo-

ratory of Nuclear Pproblems (DLNP), JINR
Scientific management and teaching:

1990 Member of the Scientific and Technical Council, DLNP,
JINR

1993–2007 Head of the chair «Physics of High Energy Parti-
cles», Moscow Institute of Physics and Technology
(MIPT, State University)

2007 Deputy Head of the chair «Fundamental and Applied
Problems of Micro World Physics», MIPT

1995 Member of the Scientific Council of MIPT

Research interests:

Experimental particle physics; detectors and experimental set-
ups for particle physics research

Scientific publications:

Co-author of about 236 scientific papers

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Çàìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè
íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà

Ä. ÑÀÍÃÀÀ

Äýëýã Ñàíãàà — äîêòîð ôèçèêî-ìà-
òåìàòè÷åñêèõ íàóê, ïðîôåññîð.

Äàòà è ìåñòî ðîæäåíèÿ:

27 èþëÿ 1953 ã., Àðõàíãàé, Ìîíãî-
ëèÿ

Îáðàçîâàíèå:

1976 Ôèçèêî-ìàòåìàòè÷åñêèé ôàêóëüòåò,
Ìîíãîëüñêèé ãîñóäàðñòâåííûé
óíèâåðñèòåò (ÌîíÃÓ), Óëàí-Áàòîð

1990 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Íåéòðîíîãðàôè÷åñêèå èñ-
ñëåäîâàíèÿ ôàçîâûõ ïåðåõîäîâ â
êðèñòàëëàõ ñ ÷àñòè÷íî ðàçóïîðÿ-
äî÷åííîé ñòðóêòóðîé»)

2002 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Ðåíòãåíîãðàôè÷åñêîå è
íåéòðîíîãðàôè÷åñêîå èññëåäîâà-
íèÿ ôàçîâûõ ïåðåõîäîâ â ñìåøàí-
íûõ êðèñòàëëàõ»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1976–1984 Ïðåïîäàâàòåëü Ìîíãîëüñêîãî ãîñóäàðñòâåííî-
ãî óíèâåðñèòåòà

1984–1991 Íàó÷íûé ñîòðóäíèê Ëàáîðàòîðèè íåéòðîííîé
ôèçèêè ÎÈßÈ

1991–2005 Ïðîôåññîð, çàâåäóþùèé êàôåäðîé, äåêàí ôè-
çè÷åñêîãî ôàêóëüòåòà ÌîíÃÓ

2005–2009 Äèðåêòîð Èíñòèòóòà ôèçèêè è òåõíîëîãèè
Ìîíãîëüñêîé àêàäåìèè íàóê (ÌÀÍ)

Ñ 2009 Çàìåñòèòåëü äèðåêòîðà ËÍÔ ÎÈßÈ
Íàó÷íî-îðãàíèçàöèîííàÿ äåÿòåëüíîñòü:

1992–1997 ×ëåí Ó÷åíîãî ñîâåòà ÎÈßÈ
1992–2005 ×ëåí Ó÷åíîãî ñîâåòà ÌîíÃÓ
C 2005 ×ëåí íàó÷íî-òåõíè÷åñêîãî ñîâåòà ïî ôèçèêå ÌÀÍ
C 2008 ×ëåí Ó÷åíîãî ñîâåòà ÎÈßÈ

Ïåäàãîãè÷åñêàÿ ðàáîòà:

C 1993 Äîöåíò ÌîíÃÓ
C 2004 Ïðîôåññîð ÌîíÃÓ

Íàó÷íûå èíòåðåñû:

Ýêñïåðèìåíòàëüíàÿ è òåîðåòè÷åñêàÿ ôèçèêà òâåðäîãî òåëà;
ìàãíèòíûå è ñòðóêòóðíûå ôàçîâûå ïåðåõîäû; ìîäåëèðîâà-
íèå ñòðóêòóð â íàíîøêàëàõ; ðåíòãåíîâñêàÿ, ñèíõðîòðîí-
íàÿ è íåéòðîííàÿ äèôðàêòîìåòðèÿ è ñïåêòðîìåòðèÿ;
ñòðóêòóðíàÿ ìèíåðàëîãèÿ

Íàó÷íûå òðóäû:

Àâòîð áîëåå 150 ðàáîò è îáçîðîâ ïî äèôðàêöèè íåéòðîíîâ
è ðàçíûì ðàçäåëàì ôèçèêè êîíäåíñèðîâàííûõ ñðåä
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D. SANGAA
Deputy Director

Frank Laboratory of Neutron Physics

Deleg Sangaa, Doctor of Science
(Physics and Mathematics), Professor.

Date and place of birth:

27 July 1953, Arhangai, Mongolia
Education:

1976 Physics and Mathematics Depart-
ment, Mongolian State University
(MonSU), Ulaanbaatar

1990 Candidate of Science (Physics and
Mathematics) («Neutron Diffraction
Investigations of Phase Transitions
in Crystals with Partially Disordered
Structure»)

2002 Doctor of Science (Physics and
Mathematics) («X-ray and Neutron
Diffraction Investigations of Phase
Transitions in Mixed Crystals»)

Professional career:

1976–1984 Lecturer at the Faculty of
Physics, Mongolian State University

1984–1991 Researcher at the Joint Institute for Nuclear Re-
search (JINR), Dubna, Russia

1991–2005 Professor, Head of a department, Dean of the
Faculty of Physics, MonSU

2005–2009 Director, the Institute of Physics and Technology,
Mongolian Academy of Sciences (MAS)

Since 2009 Deputy Director, Frank Laboratory of Neutron
Physics, JINR

Scientific and organizational activities:

1992–1997 Member of the JINR Scientific Council
1992–2005 Member of the MonSU Scientific Council
Since 2005 Member of MAS Physical Scientific and Techni-

cal Council
Since 2008 Member of the JINR Scientific Council

Educational activities:

1993 Associate professor, MonSU
2004 Professor, MonSU

Research interests:

Experimental and theoretical solid state physics; magnetic and
structural phase transitions; structure modeling in nanoscale;
X-ray, synchrotron and neutron diffractometry and spectrome-
try; structural mineralogy

Scientific publications:

Author of more than 150 papers and reviews on neutron dif-
fraction and different fields of condensed matter physics

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Çàìåñòèòåëü äèðåêòîðà
Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíîëîãèé

Ñ.-À. ÀÄÀÌ

Ñàíäà-Àíêà Àäàì — äîêòîð ôèçè-
êî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

11 èþëÿ 1945 ã., Áóõàðåñò, Ðóìûíèÿ
Îáðàçîâàíèå:

1968 Ôèçè÷åñêèé ôàêóëüòåò Áóõàðåñòñêî-
ãî óíèâåðñèòåòà

1983 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê
(«Êðèñòàëëè÷åñêîå ïîëå è ìàãíèò-
íàÿ àíèçîòðîïèÿ â ðàçíûõ ñèíãî-
íèÿõ»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

Ñ 1968 Ìëàäøèé íàó÷íûé ñîòðóäíèê, íà-
ó÷íûé ñîòðóäíèê, ñòàðøèé è âåäó-
ùèé íàó÷íûé ñîòðóäíèê Ëàáîðàòî-
ðèè òåîðåòè÷åñêîé ôèçèêè Èíñòèòó-
òà àòîìíîé ôèçèêè (íûíå Íàöèî-
íàëüíûé èíñòèòóò ôèçèêè è ÿäåð-
íîé òåõíîëîãèè èì. Õ. Õóëóáåÿ
(IFIN-HH))

1979–1983 Íàó÷íûé ñîòðóäíèê ËÒÔ ÎÈßÈ
1993–2002 Âðåìåííûå íàó÷íûå ðàáîòû â Ìåæäóíàðîä-

íîì öåíòðå òåîðåòè÷åñêîé ôèçèêè (ICTP) â Òðèå-
ñòå, íà ôàêóëüòåòå ôèçèêè êîíäåíñèðîâàííûõ ñðåä
(DPMC) Æåíåâñêîãî óíèâåðñèòåòà, ËÒÔ ÎÈßÈ

2004–2008 Ñòàðøèé è âåäóùèé íàó÷íûé ñîòðóäíèê ËÈÒ
ÎÈßÈ

Ñ 2009 Çàìåñòèòåëü äèðåêòîðà ËÈÒ ÎÈßÈ
Íàó÷íûå èíòåðåñû:

Ôèçèêà êîíäåíñèðîâàííûõ ñðåä (ìàãíåòèçì è âûñîêîòåì-
ïåðàòóðíàÿ ñâåðõïðîâîäèìîñòü); âû÷èñëèòåëüíàÿ ôèçèêà;
ðàñïîçíàâàíèå îáðàçöîâ â ïîçèòðîííîé ñïåêòðîñêîïèè.
Îïðåäåëåíèå è îïòèìèçàöèÿ ïðîèçâîäèòåëüíîñòè ìíîãî-
ÿäåðíûõ êëàñòåðîâ ÖÈÂÊ (ÎÈßÈ) è IFIN-HH (Áóõàðåñò)

Íàó÷íûå òðóäû:

Àâòîð è ñîàâòîð áîëåå 120 ðàáîò
Ïðåìèè:

1975 Ïðåìèÿ èì. Ä. Õóðìóçåñêó Ðóìûíñêîé àêàäåìèè
(ïðåäîñòàâëÿåòñÿ ðàç â æèçíè)
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S.-A. ADAM
Deputy Director

Laboratory of Information Technologies

Sanda-Anca Adam, DSc, Physicist (com-
putational and condensed matter theoretical
physics).

Date and place of birth:

11 July 1945, Bucharest, Romania
Education:

1968 Physics Department, University of
Bucharest

1983 Doctor of Science (Physics and Mathe-
matics) («Crystal Field and Magnetic
Anisotropy in Various Syngonies»)

Professional career:

Since 1968 Junior researcher, scientific re-
searcher, senior researcher, leading re-
searcher, Department of Theoretical
Physics of the Institute for Atomic
Physics (renamed in 1977 as the Insti-
tute for Physics and Nuclear Engineer-
ing and in 1995 Horia Hulubei Nation-
al Institute for Physics and Nuclear
Engineering (IFIN-HH))

1979–1983 Scientific researcher, Laboratory of Theoretical
Physics, JINR

1993–2002 Probation at ICTP, Trieste; DPMC of the Univer-
sity of Geneva; BLTP, JINR

2004–2008 Senior researcher and leading researcher, LIT,
JINR

Since 2009 Deputy Director of LIT, JINR
Research interests:

Condensed matter physics (magnetism and high Tc supercon-
ductivity); computational physics; pattern recognition in
positron spectroscopy. Assessment and optimization of the per-
formance of multi-core computing facilities of LIT, JINR, and
IFIN-HH, Bucharest

Scientific publications:

Author and co-author of more than 120 scientific papers
Awards, prizes:

1975 Laureate of the Prize of the Romanian Academy (con-
ferred once in the life)

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
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Çàìåñòèòåëü äèðåêòîðà
Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíîëîãèé

Ï. Â. ÇÐÅËÎÂ

Ïåòð Âàëåíòèíîâè÷ Çðåëîâ — êàíäè-
äàò ôèçèêî-ìàòåìàòè÷åñêèõ íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

12 äåêàáðÿ 1959 ã., Âëàäèìèð, ÑÑÑÐ
Îáðàçîâàíèå:

1977–1983 Ìîñêîâñêèé ãîñóäàðñòâåííûé
óíèâåðñèòåò, ôèçè÷åñêèé ôàêóëüòåò

1993 Êàíäèäàò ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Èññëåäîâàíèå èíòåãðàëüíûõ
íåïàðàìåòðè÷åñêèõ êðèòåðèåâ ñîãëà-
ñèÿ è èõ ïðèìåíåíèÿ äëÿ èäåíòèôè-
êàöèè ÷àñòèö â ôèçèêå âûñîêèõ
ýíåðãèé»)

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1983–1985 Ñòàæåð-èññëåäîâàòåëü, Ëàáîðà-
òîðèÿ âû÷èñëèòåëüíîé òåõíèêè è àâ-
òîìàòèçàöèè (ËÂÒÀ) ÎÈßÈ

1985–2003 Èíæåíåð, ìëàäøèé íàó÷íûé ñî-
òðóäíèê, íàó÷íûé ñîòðóäíèê, ñòàð-
øèé íàó÷íûé ñîòðóäíèê, âåäóùèé íàó÷íûé ñîòðóä-
íèê ËÂÒÀ/ËÈÒ (Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé)

Ñ 2003 Çàìåñòèòåëü äèðåêòîðà ËÈÒ, íà÷àëüíèê íàó÷-
íî-òåõíè÷åñêîãî îòäåëà ïðîãðàììíîãî è èíôîðìà-
öèîííîãî îáåñïå÷åíèÿ

Íàó÷íûå èíòåðåñû:

Ïðèêëàäíàÿ ìàòåìàòè÷åñêàÿ ñòàòèñòèêà; ñîâðåìåííûå ìå-
òîäû îáðàáîòêè è àíàëèçà äàííûõ; ìîäåëèðîâàíèå ýêñïå-
ðèìåíòîâ â ôèçèêå âûñîêèõ ýíåðãèé; àíàëèç ìåäèöèíñêèõ
ñèãíàëîâ; áèîèíôîðìàòèêà; ðàñïðåäåëåííûå âû÷èñëåíèÿ

Íàó÷íûå òðóäû:

Àâòîð áîëåå 100 íàó÷íûõ ðàáîò
Íàãðàäû, ïðåìèè:

1998, 2002 Ïðåìèè ÎÈßÈ (íàó÷íî-òåõíè÷åñêèå ïðèêëàä-
íûå ðàáîòû)

2006 Áëàãîäàðíîñòü ãóáåðíàòîðà Ìîñêîâñêîé îáëàñòè
2007 Çíàê îòëè÷èÿ â òðóäå «Âåòåðàí àòîìíîé ýíåðãåòèêè

è ïðîìûøëåííîñòè»
Ãðàíòû:

1996–1999, 2001–2002 Ïðîåêòû Åâðîïåéñêîãî ñîþçà ES-
PRIT Project 21042, IST Project 2606

2002–2005 Ñòèïåíäèÿ Ìèíèñòåðñòâà êóëüòóðû, âûñøåãî
îáðàçîâàíèÿ è íàóêè Ëþêñåìáóðãà

1994–1996, 1997–1999, 2001–2003, 2004–2006, 2007–2009
Ðîññèéñêèé ôîíä ôóíäàìåíòàëüíûõ èññëåäîâàíèé
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P. V. ZRELOV
Deputy Director

Laboratory of Information Technologies

Petr V. Zrelov, Candidate of Science
(Physics and Mathematics).

Date and place of birth:

12 December 1959, Vladimir, the USSR
Education:

1977–1983 Physics Department, Moscow
State University

1993 Candidate of Science (Physics and
Mathematics) («Investigation of Inte-
gral Nonparametric Goodness-of-Fit
Tests and Their Applications for Par-
ticles Identification in High Energy
Physics»)
Professional activities:

1983–1985 Assistant researcher, Laboratory
of Computing Techniques and Automa-
tion (LCTA), Joint Institute for Nuclear
Research (JINR)

1985–2003 Engineer, junior researcher, re-
searcher, senior researcher, leading re-
searcher, LCTA/Laboratory of Infor-
mation Technologies (LIT), JINR

Since 2003 Deputy Director, LIT, Head of the Scientific and
Technical Division of Software and Information Sup-
port

Research interests:

Applied mathematical statistics; advanced methods for data
processing and analysis; modeling of physical experiments in
high-energy physics; medical signals analysis; bioinformatics;
distributed computing

Scientific publications:

Author of more than 100 papers
Awards, prizes:

1998, 2002 The JINR prizes for applied physics (first prize in
1998, second prize in 2002)

2006 Certificate of Honor of the Governor of Moscow Re-
gion

2007 The decoration «Veteran of Atomic Energy Industry»
Grants:

1996–1999, 2001–2002 EU-RUSSIA ESPRIT Project 21042,
EU-RUSSIA IST Project 2606

2002–2005 Fellowship of the Luxembourg Ministry of Cul-
ture, Higher Education and Science

1994–1996, 1997–1999, 2001–2003, 2004–2006, 2007–2009
Russian Foundation for Basic Research

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Íà÷èíàÿ ñ 2008 ã. Ìóçåé èñòîðèè íàóêè è òåõíèêè
ÎÈßÈ ïðîâîäèò ñåìèíàðû, ïîñâÿùåííûå ïàìÿòè èç-
âåñòíûõ ó÷åíûõ, ðàáîòàâøèõ â Èíñòèòóòå. Â ìàå 2009 ã.
áûë ïðîâåäåí ìåìîðèàëüíûé ñåìèíàð, ïîñâÿùåííûé
90-ëåòèþ Ì. È. Ïîäãîðåöêîãî. Íà ñåìèíàðå âûñòóïèëè
êîëëåãè è ó÷åíèêè Ìèõàèëà Èñààêîâè÷à ñ âîñïîìèíà-
íèÿìè î íåì êàê îá ó÷åíîì è ÷åëîâåêå.

Ìóçåé ÎÈßÈ ñâÿçûâàþò òåñíûå êîíòàêòû ñ Èíñòè-
òóòîì èñòîðèè åñòåñòâîçíàíèÿ, íàóêè è òåõíèêè ÐÀÍ. Â
ËÒÔ ïðîøëà âñòðå÷à ñ âåäóùèì íàó÷íûì ñîòðóäíèêîì
ýòîãî èíñòèòóòà ïðîôåññîðîì Â. Ï. Âèçãèíûì. Ïî ìà-
òåðèàëàì àðõèâíûõ äîêóìåíòîâ îí ðàññêàçàë îá îñî-
áåííîñòÿõ îðãàíèçàöèè ñîâìåñòíîé íàó÷íîé äåÿòåëü-
íîñòè ìàòåìàòèêîâ è ôèçèêîâ â ñåðåäèíå ïðîøëîãî
âåêà. 17 èþíÿ â ðàìêàõ îðãàíèçîâàííîãî ìóçååì öèêëà
ëåêöèé ïî èñòîðèè íàóêè â ËÒÔ âûñòóïèëà âåäóùèé
ñîòðóäíèê Èíñòèòóòà èñòîðèè åñòåñòâîçíàíèÿ è òåõíè-
êè ÐÀÍ Å. È. Ïîãðåáûññêàÿ ñ ðàññêàçîì î íîâûõ àðõèâ-
íûõ èññëåäîâàíèÿõ äíåâíèêîâ Ñ. È. Âàâèëîâà.

Ðåãóëÿðíî ïðîâîäÿòñÿ ñåìèíàðû èç öèêëà «Èñòî-
ðèÿ îòêðûòèé îò ïåðâîãî ëèöà», êîòîðûå âûçûâàþò
áîëüøîé èíòåðåñ, ïðîõîäÿò æèâî, íåôîðìàëüíî. Íà òà-
êîì ñåìèíàðå, îðãàíèçîâàííîì â ìàå, âûñòóïèë îäèí èç
àâòîðîâ äâóõ îòêðûòèé ïðîôåññîð Þ. À. Áàòóñîâ (ËßÏ
ÎÈßÈ), â íà÷àëå èþíÿ ñîîáùåíèå «Îá èñòîðèè íåé-
òðèíî» ñäåëàë ïðîôåññîð Þ. Â. Ãàïîíîâ (ÐÍÖ «Êóð÷à-
òîâñêèé èíñòèòóò»).

Àêòèâíî ðàáîòàë ñîâåò ìóçåÿ (ïðåäñåäàòåëü
Å. Ï. Øàáàëèí) — â àïðåëå è ìàå ïðîøëè òðè çàñåäà-
íèÿ, íà êîòîðûõ ôîðìèðîâàëñÿ è îáñóæäàëñÿ ïëàí ðà-
áîòû, íàìå÷àëèñü íîâûå ïîäõîäû ê ïðîïàãàíäå íàó÷-
íûõ çíàíèé è óñïåõîâ ÎÈßÈ. Îäèí èç ñàìûõ àêòóàëü-
íûõ âîïðîñîâ — ñîõðàíåíèå èñòîðè÷åñêîãî íàñëåäèÿ
Èíñòèòóòà — áûë êëþ÷åâûì íà çàñåäàíèè, ñîñòîÿâ-
øåìñÿ 20 ìàÿ. Íà èþíüñêîì çàñåäàíèè ñîâåòà ìóçåÿ
áûë ðàññìîòðåí âîïðîñ î ïðèäàíèè ñòàòóñà ïàìÿòíèêà
íàóêè è òåõíèêè ñèíõðîôàçîòðîíó ÎÈßÈ. Ýòà ïðîáëå-
ìà íåîäíîêðàòíî ïîäíèìàëàñü íàó÷íîé îáùåñòâåííî-
ñòüþ, è ñîâåò ìóçåÿ ïîääåðæàë ýòî ïðåäëîæåíèå.

Â àïðåëå è ìàå â ìóçåå ïðîøëè òðè âûñòàâêè: ãðà-
ôè÷åñêèõ ðàáîò Í. Åðøîâà, êàðòèí ó÷àùèõñÿ õóäîæå-
ñòâåííîé øêîëû — «ÎÈßÈ ãëàçàìè äåòåé», èçäåëèé
ïðèêëàäíîãî òâîð÷åñòâà ìóíèöèïàëüíîé øêîëû èñ-
êóññòâ «Ñôåðà». Â èþíå âûñòàâî÷íûé çàë ìóçåÿ óêðà-
ñèëè æèâîïèñíûå ïîëîòíà è èçäåëèÿ õóäîæåñòâåí-
íî-ïðèêëàäíîãî òâîð÷åñòâà ó÷àùèõñÿ øêîëû èñêóññòâ
«Ñôåðà».

Â èþíå ìóçåé ÎÈßÈ îðãàíèçîâàë ýêñêóðñèþ íà
ïëîùàäêó ËÔÂÝ è ñèíõðîôàçîòðîí äëÿ ñîòðóäíèêîâ
äóáíåíñêîãî îòäåëåíèÿ ôîíäà «Íàñëåäèå». ×ëåíû ôîí-
äà äàëè âûñîêóþ îöåíêó ëåêöèè «Ìèêðîìèð è ÎÈßÈ»,
êîòîðóþ ïðî÷èòàë äëÿ íèõ ñòàðøèé íàó÷íûé ñîòðóäíèê
ëàáîðàòîðèè Ñ. Ñ. Øèìàíñêèé, è ïðîâåäåííîé èì ýêñ-
êóðñèè.
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Since 2008, the JINR Museum of Science and Tech-
nology History has been holding seminars dedicated to the
memory of famous scientists who worked at the Institute.
In May 2009, a memorial seminar was held on the occasion
of the 90th anniversary of the birth of Mikhail Podgoretsky.
The colleagues and disciples of Podgoretsky spoke at the
seminar, sharing their reminiscences about him as a
scientist and a man.

The JINR Museum has close ties with the Institute of
History of Natural Sciences, Science and Technology of the
Russian Academy of Sciences. A meeting was held at BLTP
with the leading researcher of this Institute Professor
V. Vizgin who told the audience about specific features of
the organization of the joint scientific work of mathemati-
cians and physicists in the middle of the last century, basing
on archive documents. On 17 June, in the framework of the
lecture cycle on science history organized by the Museum
at BLTP, the leading staff member of the Institute of History
of Natural Sciences, Science and Technology of the
Russian Academy of Sciences E. Pogrebysskaya made a
presentation on new archive studies of the diaries by
S. Vavilov.

Regular seminars in the cycle «History of Discoveries.
The First-Person Narrative» arouse much interest and are
held in a lively informal atmosphere. An author of two dis-
coveries, Professor Yu. Batusov (DLNP, JINR) made a re-
port at such a seminar in May; in early June Professor
Yu. Gaponov (RRC «Kurchatov Institute») made a report
«On the History of Neutrino».

The Museum council has been working actively: in
April and May, three sittings were held where the work plan
was discussed, new approaches to the popularization of sci-
entific knowledge and JINR successes were suggested.
One of the most urgent issues — preserving the historical
heritage of the Institute — was the key discussion topic at
the sitting of 20 May. At a sitting in June (chairman E. Sha-
balin) the Museum council discussed the question to grant
the status of the science and technology monument to the
JINR Synchrophasotron. This appeal has been pronounced
not once by the scientific community, and the Museum
council took the decision to support it.

Three exhibitions were organized in the Museum in
April and May: graphics by N. Ershov, paintings by stu-
dents of the Art School «JINR through the Eyes of Chil-
dren», ornamental art of the Municipal Art School «Sfera».
Picturesque paintings and ornamental art pieces by students
of the Municipal Art School «Sfera» were exhibited in the
Museum hall in June.

In June, the JINR Museum organized an excursion to
the VBLHEP site for staff members of the Dubna depart-
ment of the Foundation «Nasledie» (Heritage). The Foun-
dation members highly appreciated the lecture that was giv-
en to them by the laboratory researcher S. Shimansky and
the excursion under his guidance.

Â ÌÓÇÅÅ ÎÈßÈ
IN JINR MUSEUM



Â ÌÓÇÅÅ ÎÈßÈ
IN JINR MUSEUM

ÄÀÉÄÆÅÑÒ
DIGEST

Èçäàí áóêëåò î ìóçåå ÎÈßÈ. Äëÿ
ïîñåòèòåëåé ìóçåÿ äåìîíñòðèðóþòñÿ
äîêóìåíòàëüíûå ôèëüìû îá èñòîðèè
ñîçäàíèÿ è ðàçâèòèÿ Îáúåäèíåííîãî
èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé.

Ìóçåé ðåãóëÿðíî ïîñåùàþò ãðóï-
ïû øêîëüíèêîâ è æèòåëè ãîðîäà. Â
êíèãå îòçûâîâ ñîäåðæàòñÿ áëàãîäàð-
íîñòè çà èíòåðåñíûå ðàññêàçû îá
ÎÈßÈ è ó÷åíûõ, æèâøèõ â íàøåì ãî-
ðîäå. Âîò îäíà èç çàïèñåé: «Ïîñëå ïî-
ñåùåíèÿ ìóçåÿ è ïðîñëóøàííîé
ëåêöèè ìû èíà÷å âçãëÿíóëè íà ãîðîä».

Í. Ñ. Êàâàëåðîâà

ÀÇÈß
ßïîíèÿ. Èññëåäîâàòåëüñêèé óñêîðèòåëüíûé öåíòð âûñîêèõ ýíåðãèé

KEK. 11 ìàÿ ãðóïïà ôèçèêîâ-óñêîðèòåëüùèêîâ Èññëåäîâàòåëüñêîãî óñêî-
ðèòåëüíîãî öåíòðà âûñîêèõ ýíåðãèé ÊÅÊ (Öóêóáà, ßïîíèÿ) ïîáèëà ìèðîâîé
ðåêîðä ñâåòîâîé ìîùíîñòè, èñïîëüçóÿ íîâîå óñêîðèòåëüíîå îáîðóäîâàíèå
ïîëîñòè òèïà «êðàá». Êîìàíäîé ó÷åíûõ, ðàáîòàþùèõ íà ýëåêòðîí-ïîçèòðîí-
íîì êîëëàéäåðå KEKB — óñêîðèòåëå ÷àñòèö ñ ñàìîé âûñîêîé ñâåòîâîé
ìîùíîñòüþ â ìèðå, áûëà óñòàíîâëåíà ïåðâàÿ ïàðà ýòèõ ôóòóðèñòè÷åñêèõ
ñâåðõïðîâîäÿùèõ ðàäèî÷àñòîòíûõ ïîëîñòåé ïîñëå äëèòåëüíûõ êîíñóëüòà-
öèé è ðàçðàáîòîê â ÿíâàðå 2007 ã. Ýòè ñïåöèàëüíûå ñâåðõïðîâîäÿùèå ðà-
äèî÷àñòîòíûå ïîëîñòè îòáðàñûâàþò êàæäûé ïó÷îê â ñòîðîíû â ãîðèçîí-
òàëüíîé ïëîñêîñòè, òàê ÷òî ñãóñòêè ïó÷êîâ ñòàëêèâàþòñÿ «ëîá â ëîá» â òî÷êå
âçàèìîäåéñòâèÿ. Ïî÷òè 30 ëåò íàçàä èõ êîíñòðóêöèþ ïðåäëîæèë Ð. Ïàëìåð
äëÿ ëèíåéíûõ ýëåêòðîí-ïîçèòðîííûõ êîëëàéäåðîâ. Â 1980 ã. ó÷åíûå
Ê. Îèäå è Ê. Éîêîéÿ ïðåäëîæèëè èñïîëüçîâàòü èõ â íàêîïèòåëüíûõ
êîëüöàõ. Çàòåì, â 1992 ã. êîíñòðóêöèÿ è ïðîòîòèïû ïîëîñòåé áûëè ðàçðàáî-
òàíû Ê. Àêàè â êîëëàáîðàöèè KEK è ëàáîðàòîðèé Êîðíåëëà.

ÅÂÐÎÏÀ
ÖÅÐÍ (Æåíåâà, Øâåéöàðèÿ). 30 àïðåëÿ ïîñëåäíèé èç 53 ìàãíèòîâ äëÿ

áîëüøîãî àäðîííîãî êîëëàéäåðà ÖÅÐÍ áûë ñïóùåí â óñêîðèòåëüíûé òóí-
íåëü, ÷òî ñòàëî çàâåðøåíèåì íàäçåìíûõ ðåìîíòíûõ ðàáîò ïîñëå èíöèäåíòà
â ñåíòÿáðå ïðîøëîãî ãîäà, â ðåçóëüòàòå êîòîðîãî óñêîðèòåëü LHC áûë îñòà-
íîâëåí. Ïîä çåìëåé ïðîèçâîäèòñÿ ñîåäèíåíèå ìàãíèòîâ ìåæäó ñîáîé è
óñòàíàâëèâàþòñÿ íîâûå ñèñòåìû äëÿ ïðåäîòâðàùåíèÿ èíöèäåíòîâ òàêîãî
ðîäà â áóäóùåì.

Èç ñåêöèè 3–4 áûëî èçâëå÷åíî â îáùåé ñëîæíîñòè 53 ìàãíèòà. 16 èç
íèõ ïîëó÷èëè ìèíèìàëüíûå ïîâðåæäåíèÿ; èõ âîññòàíîâèëè è ïîìåñòèëè
îáðàòíî â òóííåëü. Âìåñòî îñòàëüíûõ 37 ìàãíèòîâ ïîñòàâèëè çàïàñíûå. Âû-
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A booklet about the JINR Museum
has been issued by the JINR Publishing
Department. For visitors, documentaries
on the history of JINR establishment and
development are demonstrated.

Groups of school students and Dub-
na citizens regularly visit the Museum.
The Museum guestbook contains words
of gratitude for interesting information
about the Institute and the scientists who
lived in our city. Here is one of these:
«After having visited the Museum and
listened to the lecture, we see our city in
a different light».

N. Kavalerova

ASIA
Japan. KEK Accelerator Centre for High Energy Research. On 11 May a

team of accelerator physicists at the KEK High Energy Physics Laboratory in
Tsukuba, Japan, broke the world’s luminosity record by utilizing new accelerator
devices called «crab cavities.» The team at the KEKB electron–positron collider,
home to the world’s highest luminosity particle accelerator, installed the first pair
of these futuristic superconducting radio-frequency cavities over two years ago.
The special superconducting radio-frequency (RF) cavities kick each beam
sideways in the horizontal plane so that the bunches collide head-on at the inter-
action point. These special RF cavities were first suggested almost 30 years ago
by R. Palmer for linear electron–positron colliders. In 1989, K. Oide and
K. Yokoya proposed the use of crab cavities in storage rings. This was followed
by designs and prototype models of the crab cavity developed by K. Akai as a
part of collaboration efforts between the KEK and Cornell laboratories around
1992.

EUROPE
CERN, Geneva (Switzerland). The 53rd and final replacement magnet for

CERN’s Large Hadron Collider (LHC) was lowered into the accelerator’s tunnel
on 30 April, marking the end of repair work above ground following the incident
in September last year that brought LHC operations to a halt. Underground, the
magnets are being interconnected, and new systems installed to prevent similar
incidents happening again.

In total 53 magnets were removed from Sector 3–4. Sixteen that sustained
minimal damage were refurbished and put back into the tunnel. The remaining
37 were replaced by spares and will themselves be refurbished to provide spares
for the future.



øåäøèå èç ñòðîÿ ìàãíèòû áóäóò îòðåìîíòèðîâàíû, ÷òîáû
â áóäóùåì èõ ìîæíî áûëî èñïîëüçîâàòü êàê çàïàñíûå.

Ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ Ð.-Ä. Õîéåð çàÿâèë
19 èþíÿ íà 151-é ñåññèè ñîâåòà ÖÅÐÍ î òîì, ÷òî íîâûé
çàïóñê óñêîðèòåëÿ LHC ïî-ïðåæíåìó íàìå÷åí íà îñåíü
ýòîãî ãîäà, ñ îãîâîðêîé, ÷òî ýòî ìîæåò ïðîèçîéòè íà
2–3 íåäåëè ïîçæå íàìå÷åííîãî ñðîêà.

11 ìàÿ â Ìèíèñòåðñòâå íàóêè è èññëåäîâàíèé Àâ-
ñòðèè ñîñòîÿëàñü âñòðå÷à àâñòðèéñêîãî ìèíèñòðà ïî íàó-
êå É. Õààíà, ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ Ð.-Ä. Õîéåðà
è êîîðäèíàòîðà âíåøíèõ ñâÿçåé ÖÅÐÍ Ô. Ïàóññà. Â ðàáî-
÷åé îáñòàíîâêå ìèíèñòð É. Õààí èçëîæèë ïðè÷èíû, ïî
êîòîðûì Àâñòðèÿ íàìåðåâàåòñÿ ïðåêðàòèòü ñâîå ÷ëåí-
ñòâî â ÖÅÐÍ â êîíöå 2010 ã. Ïðîôåññîðà Ð.-Ä. Õîéåð è
Ô. Ïàóññ âûðàçèëè ìíåíèå àäìèíèñòðàöèè ÖÅÐÍ î òîì,
÷òî â èíòåðåñàõ Àâñòðèè íåîáõîäèìî ñîõðàíèòü ÷ëåíñòâî
ýòîé ñòðàíû â Åâðîïåéñêîì öåíòðå ÿäåðíûõ èññëåäîâà-
íèé. Çàêëþ÷åíà äîãîâîðåííîñòü î ïðîäîëæåíèè äèñêóñ-
ñèé íà óðîâíå ýêñïåðòîâ ñ öåëüþ ñîõðàíåíèÿ çàêîííûõ
èíòåðåñîâ êàê Àâñòðèè, òàê è ÖÅÐÍ â ýòîì âîïðîñå.

Èòàëèÿ, Íàöèîíàëüíûé èíñòèòóò ÿäåðíîé ôèçèêè
(INFN). 3 èþíÿ ðåøåíèåì êîìèññèè äèðåêòîðîâ íàöèî-
íàëüíûõ èíñòèòóòîâ ÿäåðíîé ôèçèêè Èòàëèè (INFN) Ëþ-
÷èÿ Âîòàíî íàçíà÷åíà äèðåêòîðîì Íàöèîíàëüíîé ëàáîðà-
òîðèè â Ãðàí-Ñàññî — ñàìîé áîëüøîé â ìèðå ïîäçåìíîé
ëàáîðàòîðèè ïî ôèçèêå àñòðî÷àñòèö. Âïåðâûå äèðåêòî-
ðîì îäíîãî èç ÷åòûðåõ áîëüøèõ íàöèîíàëüíûõ èíñòèòó-

òîâ Èòàëèè ñòàëà æåíùèíà. Äîêòîð Ë. Âî òàíî âñòóïèò â
äîëæíîñòü â ñåíòÿáðå, êîãäà çàêîí÷èòñÿ ñðîê ðàáîòû íû-
íåøíåãî äèðåêòîðà ïðîôåññîðà Þäæåíèî Êî÷èÿ.

ÀÌÅÐÈÊÀ

ÑØÀ, Áðóêõåéâåíñêàÿ íàöèîíàëüíàÿ ëàáîðàòîðèÿ
(BNL). Ôèçèêîì èç Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáî-
ðàòîðèè ïðè Ìèíèñòåðñòâå ýíåðãåòèêè ÑØÀ ðàçðàáîòàíà
êîíñòðóêöèÿ áîëåå ïðîñòîãî è ìåíåå äîðîãîñòîÿùåãî
ïðèáîðà äëÿ ëå÷åíèÿ ðàêîâûõ çàáîëåâàíèé â ðàìêàõ âû-
ñîêîòî÷íîé ðàêîâîé òåðàïèè, ÷òî ïîçâîëèò ïðîéòè ëå÷å-
íèå áîëüøåìó êîëè÷åñòâó áîëüíûõ. «Â ýòîé êîíñòðóêöèè
èñïîëüçóþòñÿ ìåíüøèå ïî ðàçìåðàì ìàãíèòû äëÿ óïðà-
âëåíèÿ è ôîêóñèðîâàíèÿ ïó÷êîâ, ÷òî çíà÷èòåëüíî ñíèæà-
åò öåíó, âåñ è ðàçìåð ñèñòåìû äîñòàâêè ïó÷êà è óïðîùàåò
ðàáîòó, — ñêàçàë èçîáðåòàòåëü ïðèáîðà ôèçèê-óñêîðè-
òåëüùèê ëàáîðàòîðèè Äåæàí Òðáîåâè÷. — Òàê êàê ñèñòå-
ìà äîñòàâêè ïó÷êà — ñàìàÿ äîðîãîñòîÿùàÿ ÷àñòü îáîðó-
äîâàíèÿ â óñòàíîâêå äëÿ ðàêîâîé òåðàïèè, íîâàÿ êîí-
ñòðóêöèÿ ìîãëà áû ñäåëàòü òàêèå óñòàíîâêè áîëåå
ýêîíîìíûìè â èõ èçãîòîâëåíèè è ðàáîòå, à çíà÷èò, äî-
ñòóïíûìè äëÿ áîëüøåãî ÷èñëà ïàöèåíòîâ âî âñåì ìèðå».

Íàó÷íàÿ àññîöèàöèÿ Áðóêõåéâåíà — êîìïàíèÿ, êîòî-
ðàÿ óïðàâëÿåò ëàáîðàòîðèåé ïðè ìèíèñòåðñòâå, — îáðà-
òèëàñü çà ïîñòîÿííûì ïàòåíòîì íà êîíñòðóêöèþ ïðèáîðà.
Ñåé÷àñ ïàòåíò ãîòîâ ê ëèöåíçèðîâàíèþ è êîììåð÷åñêîìó
âíåäðåíèþ.
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On 19 June at the 151st session of the CERN Council,
CERN Director-General Rolf Heuer confirmed that the Large
Hadron Collider (LHC) remains on schedule for a restart this
autumn, albeit about 2–3 weeks later than originally fore-
seen.

On 11 May, a meeting took place in the Ministry of Sci-
ence and Research in Vienna among Austrian Science Minis-
ter Johannes Hahn, CERN Director-General Rolf Heuer, and
CERN External Relations Coordinator Felicitas Pauss. In a
constructive working meeting, Minister Hahn explained the
reasons for wishing to end Austrian membership of CERN at
the end of 2010.

Professors Heuer and Pauss expressed the view of the
CERN management that it is in Austria’s interest to remain a
member of the Organization. It was agreed that further dis-
cussions at an expert level should be held at a later date, with
the aim of preserving the legitimate interests of both Austria
and CERN.

Italy, INFN. On 3 June Lucia Votano was appointed by
the Board of Directors of the Istituto Nazionale di Fisica Nu-
cleare (INFN, Italy’s National Institute of Nuclear Physics) as
the Director of the National Laboratory in Gran Sasso, the
world’s largest underground laboratory for astroparticle
physics. This is the first time that a woman has been named
as Director of one of INFN’s four large national laboratories.

Doctor Votano will take office in September, when the
second and last term of the current Director, Professor Euge-
nio Coccia, expires.

AMERICA

USA, Brookhaven National Laboratory (BNL). As part
of an effort to make high-precision particle cancer therapy
accessible to more patients, a physicist at the U.S. Depart-
ment of Energy’s (DOE) Brookhaven National Laboratory
has developed a simpler, less-expensive gantry design for
delivering tumor-killing particle beams.

«This design uses smaller magnets to steer and focus the
beams, which greatly reduces the cost, weight, and size of the
particle-delivery system and simplifies its operation,» said in-
ventor Dejan Trbojevic, an accelerator physicist at
Brookhaven Lab. «Since the beam-delivery system is the
most expensive piece of equipment at a particle cancer-ther-
apy facility, this new design could make such facilities more
economical to build and operate, thus making particle thera-
py accessible to more cancer patients around the world.»

Brookhaven Science Associates, the company that
manages the Lab for DOE, has applied for a U.S. non-provi-
sional patent on the design, which is now available for licens-
ing and commercial development.
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