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Â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé ñèíòåçèðîâàí íîâûé, 117-é ýëåìåíò
Ïåðèîäè÷åñêîé òàáëèöû ýëåìåíòîâ Ä. È. Ìåíäåëååâà. Ýêñïåðèìåíòû (ðó-
êîâîäèòåëü — àêàäåìèê Þ. Ö. Îãàíåñÿí) ïðîâîäèëèñü íà óñêîðèòåëå òÿæå-
ëûõ èîíîâ Ó-400 ËßÐ ÎÈßÈ â ñîòðóäíè÷åñòâå ñ íàöèîíàëüíûìè ëàáîðàòî-
ðèÿìè ÑØÀ â Îê-Ðèäæå è Ëèâåðìîðå, ñ Óíèâåðñèòåòîì Âàíäåðáèëüòà
(ÑØÀ), à òàêæå ñ Íàó÷íî-èññëåäîâàòåëüñêèì èíñòèòóòîì àòîìíûõ ðåàêòî-
ðîâ (Äèìèòðîâãðàä, Ðîññèÿ). Ñèíòåç íîâîãî ýëåìåíòà îñóùåñòâëåí â ðåàê-
öèè óñêîðåííûõ èîíîâ êàëüöèÿ-48 ñ óíèêàëüíîé ìèøåíüþ èç èçîòîïà èñ-
êóññòâåííîãî 97-ãî ýëåìåíòà — áåðêëèÿ-249, ïåðèîä ïîëóðàñïàäà êîòîðî-
ãî ñîñòàâëÿåò âñåãî 320 ñóò. Åãî íàðàáîòêà áûëà îñóùåñòâëåíà íà ñàìîì
ìîùíîì íà ñåãîäíÿ â ìèðå àòîìíîì ðåàêòîðå HIFR Íàöèîíàëüíîé ëàáîðà-
òîðèè ÑØÀ â Îê-Ðèäæå.

Â õîäå äëèòåëüíîãî (áîëåå ïîëóãîäà) ýêñïåðèìåíòà áûëî çàðåãèñòðè-
ðîâàíî 6 ñîáûòèé «ðîæäåíèÿ» íîâîãî ýëåìåíòà. Ñâîéñòâà ðàñïàäà èçîòî-
ïîâ ýëåìåíòà 117 è åãî äî÷åðíèõ ïðîäóêòîâ — èçîòîïîâ ýëåìåíòîâ 115,

1

The Synthesis of the
New Element Number 117

of the Mendeleev Periodic Table

The new element number 117 of the Mendeleev Periodic Table has been
synthesized at the Flerov Laboratory of Nuclear Reactions. The experiments
headed by Academician Yu. Oganessian were conducted at the U400 heavy-
ion accelerator of JINR FLNR in collaboration with the US National Laboratories
in Oak-Ridge and Livermore, Vanderbilt University (USA), and the Scientific Re-
search Institute of Atomic Reactors (Dimitrovgrad, Russia). The new element
has been synthesized in the reaction of accelerated Ca-48 ions with a unique
target of an isotope of artificial element 97 — Bk-249 whose half-life is 320 days.
It was obtained at the most powerful in the world for today atomic reactor HIFR
in the US Oak-Ridge National Laboratory.

Six events of the new element’s «birth» have been registered in the course
of the long experiment (above half a year). The decay properties of the isotopes
of element 117 and its daughter products — isotopes of elements 115, 113, 111,
109, 107 and 105, together with isotopes of elements 112–116 and 118 synthe-
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ïî ñèíòåçó ýëåìåíòà 117

Flerov Laboratory of Nuclear Reactions. The experiment on the
synthesis of element 117

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



113, 111, 109, 107 è 105, âìåñòå ñ ðàíåå ñèíòåçèðîâàííûìè â Äóáíå èçîòî-
ïàìè ýëåìåíòîâ 112–116 è 118, ÿâëÿþòñÿ ïðÿìûì ýêñïåðèìåíòàëüíûì äî-
êàçàòåëüñòâîì ñóùåñòâîâàíèÿ «îñòðîâîâ ñòàáèëüíîñòè» ñâåðõòÿæåëûõ
ÿäåð.

Âðåìÿ æèçíè íîâûõ èçîòîïîâ ýëåìåíòîâ 115, 113 è 111, èçìåðÿåìîå ñå-
êóíäàìè, ïîçâîëÿåò èññëåäîâàòü èõ õèìè÷åñêèå ñâîéñòâà ñóùåñòâóþùèìè
ýêñïðåññíûìè ðàäèîõèìè÷åñêèìè ìåòîäàìè: ïðîâåðÿåòñÿ ïåðèîäè÷íîñòü
èçìåíåíèÿ õèìè÷åñêèõ ñâîéñòâ òÿæåëåéøèõ ýëåìåíòîâ íà îñíîâå ôóíäà-
ìåíòàëüíûõ çàêîíîâ êâàíòîâîé ýëåêòðîäèíàìèêè, îïèñûâàþùèõ ýëåêòðîí-
íóþ ñòðóêòóðó ñâåðõòÿæåëûõ àòîìîâ. Ïîäîáíûå ýêñïåðèìåíòû ñ îòêðûòû-
ìè ðàíåå èçîòîïàìè ýëåìåíòîâ 112 è 114 óæå ïðîâîäÿòñÿ â ËßÐ ÎÈßÈ â
øèðîêîì ñîòðóäíè÷åñòâå ñ âåäóùèìè ðàäèîõèìè÷åñêèìè ëàáîðàòîðèÿìè
ìèðà.

Ïîäãîòîâëåííàÿ àâòîðàìè îòêðûòèÿ íàó÷íàÿ ñòàòüÿ ïðèíÿòà äëÿ ïó-
áëèêàöèè â èçâåñòíîì àìåðèêàíñêîì æóðíàëå «Physical Review Letters».
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sized in Dubna before — are a direct experimental proof of the existence of the
«Stability Island» of superheavy nuclei.

The lifetime of new isotopes of elements 115, 113 and 111, which amounts
to seconds, allows research of their chemical properties with the existing rapid
radiochemical methods: the changing frequency of the heaviest elements’
chemical properties is checked on the basis of the fundamental laws of quan-
tum electrodynamics that describe electronic structure of superheavy atoms.
Similar experiments with the isotopes of elements 112 and 114 discovered earli-
er have been held at JINR FLNR in extensive collaboration with world leading
radiochemical laboratories.

A scientific paper prepared by the authors of the discovery has been ac-
cepted for publication in the famous American journal «Physical Review Let-
ters».
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Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì
èì. Â. Ï. Äæåëåïîâà

Ôðàíöóçñêî-íåìåöêî-ðîññèéñêèé ýêñïåðèìåíò
EDELWEISS íàïðàâëåí íà ïðÿìîå äåòåêòèðîâàíèå ñëà-
áîâçàèìîäåéñòâóþùèõ ìàññèâíûõ ÷àñòèö (WIMP) èç
ãàëàêòè÷åñêîãî ãàëî. Ýêñïåðèìåíò ïðîâîäèòñÿ â ïîä-
çåìíîé ëàáîðàòîðèè Ôðåæþñ. Îäíîâðåìåííîå èçìåðå-
íèå òåïëîâûäåëåíèÿ è èîíèçàöèîííîãî ñèãíàëà ïðîèç-
âîäèòñÿ ñ ïîìîùüþ ñâåðõ÷èñòûõ ãåðìàíèåâûõ äåòåêòî-
ðîâ ïðè òåìïåðàòóðå 20 ìÊ. Â 2009 ã. êîëëàáîðàöèÿ
EDELWEISS-II èñïîëüçîâàëà 10 Ge/NTD/ID äåòåêòî-
ðîâ, ìàññîé 400 ã êàæäûé, äëÿ ïðÿìîãî äåòåêòèðîâàíèÿ
WIMP. Íåïðåðûâíûé íàáîð äàííûõ ñ òàêèìè äåòåêòî-
ðàìè ïðîäîëæàëñÿ â òå÷åíèå 8 ìåñÿöåâ (îáùåå âðåìÿ
ðàáîòû óñòàíîâêè â òå÷åíèå ãîäà ñîñòàâèëî 10 ìåñÿ-
öåâ). Ïîñëå àíàëèçà äàííûõ, ñîîòâåòñòâóþùèõ ýôôåê-
òèâíîé ñòàòèñòèêå 144 êã�ñóò, ñ ïîðîãîì îò 20 êýÂ,
áûëî îáíàðóæåíî 1 ñîáûòèå â çîíå ïîèñêà WIMP. Åñëè
èíòåðïðåòèðîâàòü ýòî ñîáûòèå êàê ôîí, òî ïîëó÷åííûé
ïðåäåë íà ñå÷åíèå ñïèí-íåçàâèñèìîãî âçàèìîäåéñòâèÿ
WIMP–íóêëîí ñîñòàâëÿåò 1,0�10–43 cì2 (c 90 %-ì
óðîâíåì äîñòîâåðíîñòè äëÿ WIMP ñ ìàññîé 80 ÃýÂ/c2).
Äàííûé ðåçóëüòàò âïåðâûå ïðîäåìîíñòðèðîâàë âûñî-

÷àéøóþ ýôôåêòèâíîñòü ïîèñêà WIMP ñ ïîìîùüþ
Ge/NTD/ID äåòåêòîðîâ.

Â õîäå ïðîäîëæàþùåãîñÿ íàáîðà äàííûõ â EDEL-
WEISS-II ïëàíèðóåòñÿ ê àïðåëþ 2010 ã. íàáðàòü äî
300 êã�ñóò äàííûõ, ÷òî ïîçâîëèò äîñòè÷ü ëó÷øåé ýêñ-
ïåðèìåíòàëüíîé ÷óâñòâèòåëüíîñòè ïî ïðÿìîìó ïîèñêó
WIMP è ïðîâåðèòü ïðèðîäó îäíîãî çàðåãèñòðèðîâàííî-
ãî ñîáûòèÿ.

Broniatowski F. et al. A New High-Background Rejection
Dark Matter Ge Cryogenic Detectors // Phys. Lett. B. 2009. V. 681.
P. 305–309.

Armengaud E. et al. First Results of the EDELWEISS-II
WIMP Search Using Ge Cryogenic Detectors with Interleaved
electrodes. arXiv:0912.0805v1.2009.

Â 2009 ã. â Èíñòèòóòå èì. Ï. Øåððåðà (PSI, Øâåé-
öàðèÿ) ïðîäîëæàëîñü ïðîâåäåíèå ýêñïåðèìåíòà PEN ïî
ïðåöèçèîííîìó èçìåðåíèþ âåðîÿòíîñòè ðàñïàäà
� �� �� e v( ). Íàáîð äàííûõ ïðîõîäèë â 2008–2009 ãã.

Ê íàñòîÿùåìó âðåìåíè çàðåãèñòðèðîâàíî 4,7�106 ñîáû-
òèé ðàñïàäà � � ev, ÷òî ñîîòâåòñòâóåò ñòàòèñòè÷åñêîé
íåîïðåäåëåííîñòè �B B/ � � 	5 10 4 . Ñåàíñ 2009 ã. ÿâëÿë-
ñÿ âòîðûì ïî íàáîðó ñòàòèñòèêè â äàííîì ýêñïåðèìåí-
òå. Çà îáà ñåàíñà çàðåãèñòðèðîâàíî áîëåå 107 ñîáûòèé
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The French–German–Russian EDELWEISS experi-
ment is dedicated to the direct detection of WIMPs trapped
in the Galactic halo. The experiment operates in the Labo-
ratoire Souterrain de Modane. EDELWEISS uses high-pu-
rity germanium cryogenic detectors with simultaneous
measurement of phonon and ionization signals at a temper-
ature of about 20 mK. All parameters of the EDELWEISS-
II setup were validated in 2006–2007 with calibration and
low-energy background runs. In 2009 the EDELWEISS-II
collaboration performed direct search for WIMP dark mat-
ter with an array of ten 400-g heat-and-ionization cryo-
genic detectors equipped with interleaved electrodes.
EDELWEISS-II continuously operated with this type of
detectors for eight months (the total operation time with all
types of detectors was about 10 months). The observation
of one nuclear recoil candidate above 20 keV in an effective
exposure of 144 kg�d (six months of data) has been inter-
preted in terms of limits on the cross section of spin-inde-
pendent interactions of WIMPs and nucleons. A cross sec-
tion of 1.0�10–43 cm2 is excluded at 90% CL for a WIMP
mass of 80 GeV/c2. This result demonstrates for the first

time very high background rejection capabilities of these
simple and robust detectors in an actual WIMP search ex-
periment.

The data accumulation in EDELWEISS-II is contin-
ued. It is planned that by April 2010 about 300 kg�d of sta-
tistics will have been in hands. This will allow achieving
the best experimental sensitivity for direct WIMP search
and verify one observed event in the present data set.

Broniatowski F. et al. A New High-Background Rejection
Dark Matter Ge Cryogenic Detectors // Phys. Lett. B. 2009.
V. 681. P. 305–309.

Armengaud E. et al. First Results of the EDELWEISS-II
WIMP Search Using Ge Cryogenic Detectors with Interleaved
Electrodes. arXiv:0912.0805v1.2009.

Within the framework of the PEN international collab-
oration, the PIBETA detector has been upgraded to optimize
it for a precise measurement of the � �� �� e v( ) decay ra-

tio at the Paul Scherrer Institute (PSI, Switzerland). Data
collection runs were successfully completed in 2008–2009.
Data for 4.7�106 raw � � ev events were recorded, before
analysis cuts are applied, the statistical uncertainty was
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ðàñïàäà � � ev, ÷òî ïîçâîëèò óëó÷øèòü îöåíêó âåðîÿò-
íîñòè ðàñïàäà. Îêîí÷àòåëüíûé ðåçóëüòàò áóäåò ïîëó÷åí
ïîñëå ïîñëåäíåãî íàáîðà ñòàòèñòèêè â ñåàíñå 2010 ã.

Frlez E. et al. Precise Measurement of the �� �� e v Branch-
ing Ratio. arXiv:0812.2829v1 [hep-ex].

Pocanic D. et al. PEN Experiment: A Precise Study of the
�� �� e v decay branching function. arXiv:0909.4358v1.2009.

Â ðàìêàõ ýêñïåðèìåíòà CDF ãëàâíûìè ðåçóëüòàòà-
ìè 2009 ã. áûëè ïðåöèçèîííîå èçìåðåíèå ìàññû òîï-
êâàðêà è îáåñïå÷åíèå ýôôåêòèâíîé ðàáîòû óñòàíîâêè
CDF. Ãðóïïà èç ÎÈßÈ âíåñëà ñóùåñòâåííûé âêëàä â
îïðåäåëåíèå ìàññû òîï-êâàðêà. Â äèëåïòîííîé òîïîëî-
ãèè ðàñïàäà ïàðû òîï–àíòèòîï íà ñòàòèñòèêå 2,9 ôá–1

áûëà ïîëó÷åíà ìàññà òîï-êâàðêà M top �


 �� �	
�165 5 313 3

3 4, ( ) , ( ),
, ñòàò. ñèñò. ÃýÂ/ñ2. Ïðè ýòîì äëÿ

óâåëè÷åíèÿ ÷èñëà âûáðàííûõ ñîáûòèé èñïîëüçîâàëñÿ
òàê íàçûâàåìûé îòáîð ëåïòîí + òðåê.

Íà ñòàòèñòèêå 2,0–4,8 ôá–1 CDF è 2,1–5,4 ôá–1 D0 ñ
95 %-é âåðîÿòíîñòüþ óñòàíîâëåíû âåðõíèå ïðåäåëû íà
ñå÷åíèå ðîæäåíèÿ õèããñ-áîçîíà äëÿ ìàññ mH = 115 è
165 ÃýÂ/c2. Ýòè ïðåäåëû â 2,70 è 0,94 ðàçà âûøå, ÷åì
ñå÷åíèå îáðàçîâàíèÿ õèããñ-áîçîíà, ïðåäñêàçàííîå
ñòàíäàðòíîé ìîäåëüþ. Â ðåçóëüòàòå ñ 95 %-é âåðîÿòíî-
ñòüþ èñêëþ÷åíî ðîæäåíèå õèããñ-áîçîíà èç ñòàíäàðò-
íîé ìîäåëè â îáëàñòè ìàññ 163 < mH < 166 ÃýÂ/c2. Ýòè
ðåçóëüòàòû ñóùåñòâåííî óâåëè÷èâàþò çíà÷èìîñòü èí-
äèâèäóàëüíûõ ïðåäåëîâ, ïîëó÷åííûõ îòäåëüíî íà CDF
è D0, è îáåñïå÷èâàþò íîâûå äàííûå äëÿ îáëàñòè äîïó-
ñòèìûõ ìàññ õèããñ-áîçîíà â ðàìêàõ ñòàíäàðòíîé ìîäå-
ëè çà ïðåäåëàìè ïðÿìûõ èçìåðåíèé LEP.

Aaltonen T. et al. Measurement of the Top Quark Mass at
CDF Using the Neutrino Phi Weighting Template Method on a
Lepton Plus Isolated Track Sample // Phys. Rev. D. 2009. V. 79.
P. 072005.

The CDF Collaboration. Combined CDF and D0 Upper Lim-
its on SM Higgs-Boson Production with 2.1–5.4 fb–1 of Data.
CDF Note 9998.
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�B B/ � � 	5 10 4 . The 2009 run was the second data taking
run of the PEN experiment. During the 2008 and 2009 runs
more than 107 events of the � � ev decay were recorded,
which already allows the experimental accuracy of the
branching ratio to be improved. The final result will be ob-
tained after completion of the last data taking run in 2010.

Frlez E. et al. Precise Measurement of the �� �� e v Branch-
ing Ratio. arXiv:0812.2829v1. [hep-ex].

Pocanic D. et al. PEN Experiment: A Precise Study of the
�� �� e v Decay Branching Function. arXiv:0909.4358v1.2009.

The main results of the JINR/CDF group studies are
the measurement of the top-quark mass (Mtop) and the effi-
cient operation of the CDF II. A contribution of the princi-
pal significance to precise single Mtop measurement in the
«dilepton» mode at an integrated luminosity of 2.9 fb–1,


 �M top stat. syst.� �	
�165 5 313 3

3 4. ( ) . ( ).
. GeV/c2, was made.

The method was updated for the top mass measurement in
the dilepton decay channel. To increase the number of the
selected events, the so-called lepton + track selection was
used.

Dzhelepov Laboratory of Nuclear Problems. The jubilee seminar on the 50th anniversary of DLNP’s scientific and experimental
department of nuclear spectroscopy and radiochemistry

Ëàáîðàòîðèÿ ÿäåðíûõ ïðîáëåì èì. Â. Ï. Äæåëåïîâà. Þáèëåéíûé ñåìèíàð,
ïîñâÿùåííûé 50-ëåòèþ íàó÷íî-ýêñïåðèìåíòàëüíîãî îòäåëà ÿäåðíîé ñïåêòðîñêîïèè è ðàäèîõèìèè ËßÏ
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ÁÎÐÅÊÑÈÍÎ âèäèò ãåîíåéòðèíî

1 ìàðòà êîëëàáîðàöèÿ ÁÎÐÅÊÑÈÍÎ îáúÿâèëà î íà-
áëþäåíèè ãåîíåéòðèíî íà ñâîåì äåòåêòîðå â ïîäçåìíîé
ëàáîðàòîðèè â Ãðàí-Ñàññî (Èòàëèÿ). Âïåðâûå äîñòî-
âåðíî íàáëþäàëñÿ àíòèíåéòðèííûé ñèãíàë ñ ýíåðãåòè-
÷åñêèì ñïåêòðîì, ñîîòâåòñòâóþùèì îæèäàåìîìó îò
áåòà-ðàñïàäîâ ðàäèîàêòèâíûõ ýëåìåíòîâ èç öåïî÷åê
óðàíà-238 è òîðèÿ-232. Òàêèì îáðàçîì, âïåðâûå ïîä-
òâåðæäåíî ïðèñóòñòâèå ðàäèîãåííîãî âêëàäà â òåïëî,
ïðîèçâîäèìîå â íåäðàõ Çåìëè.

Ìåæäóíàðîäíàÿ êîëëàáîðàöèÿ ÁÎÐÅÊÑÈÍÎ,
âêëþ÷àþùàÿ ÎÈßÈ (Äóáíà) è íàó÷íî-èññëåäîâàòåëü-
ñêèå èíñòèòóòû èç Èòàëèè, ÑØÀ, Ãåðìàíèè, Ðîññèè,
Ïîëüøè è Ôðàíöèè, ñ 2007 ã. íàáèðàåò äàííûå íà äåòåê-
òîðå, ïðåäíàçíà÷åííîì ïðåæäå âñåãî äëÿ èçó÷åíèÿ íèç-
êîýíåðãåòè÷åñêèõ ñîëíå÷íûõ íåéòðèíî â ðåæèìå ðå-
àëüíîãî âðåìåíè. Â êîëëàáîðàöèè îò Ðîññèè ó÷àñòâóþò
ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò», ÏÈßÔ è ÍÈÈßÔ ÌÃÓ.

Ðåãèñòðàöèÿ òàêèõ «íåóëîâèìûõ» ÷àñòèö, êàê íåé-
òðèíî, îñëîæíÿåòñÿ íàëè÷èåì ïðèñóòñòâóþùèõ â òîé
èëè èíîé ñòåïåíè â ëþáûõ ìàòåðèàëàõ åñòåñòâåííûõ
ðàäèîàêòèâíûõ ïðèìåñåé, êîòîðûå ìîãóò èìèòèðîâàòü
ïðîöåññû íåéòðèííîãî âçàèìîäåéñòâèÿ. Ïîýòîìó çíà-
÷èòåëüíûå óñèëèÿ èññëåäîâàòåëåé â ïðîåêòå ÁÎÐÅÊ-

ÑÈÍÎ áûëè íàïðàâëåíû íà ïîäáîð ðàäèàöèîííî-
÷èñòûõ ìàòåðèàëîâ äëÿ ñîîðóæåíèÿ äåòåêòîðà è ðàçðà-
áîòêó íîâûõ òåõíîëîãèé î÷èñòêè æèäêîñòåé è ãàçîâ îò
åñòåñòâåííûõ ðàäèîàêòèâíûõ ïðèìåñåé. Â ðåçóëüòàòå
èññëåäîâàíèé, ïðîäîëæàâøèõñÿ îêîëî 10 ëåò, óäàëîñü
äîñòè÷ü ðåêîðäíûõ ðåçóëüòàòîâ. Íà ñåãîäíÿ öåíòðàëü-
íàÿ îáëàñòü äåòåêòîðà ÁÎÐÅÊÑÈÍÎ, â êîòîðîé ðåãè-
ñòðèðóþòñÿ íåéòðèííûå âçàèìîäåéñòâèÿ, ÿâëÿåòñÿ
ñàìûì ÷èñòûì ìàòåðèàëîì íà Çåìëå ñ òî÷êè çðåíèÿ
âíóòðåííåé ðàäèîàêòèâíîñòè.

Ñîçäàííûé êîëëàáîðàöèåé âûñîêî÷óâñòâèòåëüíûé
äåòåêòîð ïðèãîäåí òàêæå äëÿ ìíîãîöåëåâûõ èññëåäîâà-
íèé â îáëàñòè ôèçèêè íåéòðèíî, àñòðî- è ãåîíåéòðèí-
íîé ôèçèêè.

Ãåîíåéòðèíî — ýòî àíòèíåéòðèíî, îáðàçóþùèåñÿ
â ðàñïàäàõ ýëåìåíòîâ èç öåïî÷åê ðàäèîàêòèâíûõ ðàñïà-
äîâ óðàíà è òîðèÿ, à òàêæå êàëèÿ-40 è ðóáèäèÿ-87, ïðè-
ñóòñòâóþùèõ â êîðå è ìàíòèè Çåìëè. Ïðåäïîëàãàåòñÿ,
÷òî ðàñïàäû ðàäèîàêòèâíûõ ýëåìåíòîâ âíîñÿò çíà÷è-
òåëüíûé, õîòÿ äî ñèõ ïîð òî÷íî è íå èçâåñòíûé, âêëàä â
íàãðåâ íåäð íàøåé ïëàíåòû. Âûäåëÿþùååñÿ òåïëî âû-
çûâàåò êîíâåêòèâíûå ïîòîêè â æèäêîé çåìíîé ìàíòèè,
âëèÿþùèå íà âóëêàíè÷åñêóþ àêòèâíîñòü è íà äâèæåíèå
òåêòîíè÷åñêèõ ïëèò è, êàê ñëåäñòâèå, íà ñåéñìè÷åñêóþ
àêòèâíîñòü çåìíîé êîðû. Ìàãíèòíîå ïîëå Çåìëè, îáú-
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With 2.0–4.8 fb–1 of the data analyzed at the CDF, and
2.1–5.4 fb–1 at D0, the 95% CL upper limits on Higgs bo-
son production are a factor of 2.7 (0.94), higher than the
SM cross section for a Higgs boson of mass mH =
= 115 (165) GeV. The Tevatron excluded the Standard
Model Higgs boson of 163 < mH < 166 GeV at 95% CL
with the expected exclusion 159 < mH < 168 GeV. These
results significantly extend the individual limits of each ex-
periment and provide new information on the mass of the
Standard Model Higgs boson beyond the LEP direct search.

Aaltonen T. et al. Measurement of the Top Quark Mass at
CDF Using the Neutrino Phi Weighting Template Method on a
Lepton Plus Isolated Track Sample // Phys. Rev. D. 2009. V. 79.
P. 072005.

The CDF Collaboration. Combined CDF and D0 Upper Lim-
its on SM Higgs-Boson Production with 2.1–5.4 fb–1 of Data.
CDF Note 9998.

The BOREXINO Sees Geoneutrino

The BOREXINO collaboration announced the obser-
vation of geoneutrinos at their underground laboratory in
Gran Sasso, Italy. The data reveal, for the first time, a defi-
nite antineutrino signal with the expected energy spectrum

due to radioactive decays of U and Th in the Earth well
above background.

The international BOREXINO collaboration, with
JINR (Dubna) and institutions from Italy, US, Germany,
Russia, Poland and France, operates a 300-ton liquid-scin-
tillator detector designed to observe and study low-energy
solar neutrinos. The low background of the BOREXINO
detector has been the key to the detection of geoneutrinos.
Technologies developed by BOREXINO collaborators
have achieved very low background levels. The central
core of the BOREXINO scintillator is now the lowest back-
ground detector available for these observations. The ul-
tra-low background of BOREXINO was developed to
make the first measurements of solar neutrinos below
1 MeV and has now produced this first, firm observation of
geoneutrinos.

Geoneutrinos are antineutrinos produced in radioac-
tive decays of naturally occurring uranium, thorium, potas-
sium, and rubidium. Decays from these radioactive ele-
ments are believed to contribute a significant but unknown
fraction of the heat generated inside our planet. The heat
generates convective movements in the Earth’s mantle that
influence volcanic activity and tectonic plate movements

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
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ÿñíÿåìîå òàê íàçûâàåìûì ìåõàíèçìîì ãåîäèíàìî, òàê-
æå îáóñëîâëåíî òåïëîâûäåëåíèåì â íåäðàõ.

Ìåõàíèçì ãåíåðàöèè òåïëà â íåäðàõ Çåìëè ÿâëÿåò-
ñÿ ôóíäàìåíòàëüíîé ïðîáëåìîé ãåîëîãèè. Èçìåðåíèÿ
ïîêàçàëè, ÷òî ýòî òåïëî ñîñòàâëÿåò îêîëî 40 ÒÂò. Âàæ-
íîñòü èçó÷åíèÿ ãåîíåéòðèíî â ñâÿçè ñ ýòîé ïðîáëåìîé
áûëà âïåðâûå îòìå÷åíà Äæ. Ýäåðîì è Äæ. Ìàðêñîì â
1960-õ ãã., òîãäà æå àêàäåìèê Ì. À. Ìàðêîâ îáðàòèë
âíèìàíèå íà âîçìîæíîñòü ðåãèñòðàöèè ãåîíåéòðèíî â
ðåàêöèè îáðàòíîãî áåòà-ðàñïàäà íà ïðîòîíå (ýòà ðåàê-
öèÿ èñïîëüçóåòñÿ â äåòåêòîðå ÁÎÐÅÊÑÈÍÎ). Ñîâðå-
ìåííîå òåîðåòè÷åñêîå èçó÷åíèå ïðîáëåìû íà÷àëîñü ñ
ðàáîòû Ë. Ì. Êðàóññà, Ø. Ãëýøîó è Ä. Í. Øðàììà â
1994 ã.

Î ïåðâîì ýêñïåðèìåíòàëüíîì óêàçàíèè íà ïðèñóò-
ñòâèå ãåîíåéòðèííîãî ñèãíàëà âïåðâûå áûëî çàÿâëåíî
â 2004 ã. ÿïîíñêî-àìåðèêàíñêîé êîëëàáîðàöèåé íà îñ-
íîâàíèè äàííûõ, ïîëó÷åííûõ íà äåòåêòîðå KamLAND,
ðàñïîëîæåííîì â øàõòå Êàìèîêà â ßïîíèè. Èç-çà áîëü-
øîãî ÷èñëà ÿäåðíûõ ñòàíöèé âáëèçè äåòåêòîðà, èçëó÷à-
þùèõ ïðè ðàáîòå àíòèíåéòðèíî, ïðàêòè÷åñêè íåîòëè-
÷èìûå îò ãåîíåéòðèíî, èçó÷åíèå ãåîíåéòðèíî â ëàáîðà-
òîðèè Êàìèîêà çàòðóäíåíî. Ãðàí-Ñàññî ÿâëÿåòñÿ áîëåå
óäà÷íûì ìåñòîì äëÿ ðåãèñòðàöèè ãåîíåéòðèíî, òàê êàê
ëàáîðàòîðèÿ ðàñïîëîæåíà â öåíòðå Èòàëèè, äîñòàòî÷íî

äàëåêî îò åâðîïåéñêèõ àòîìíûõ ðåàêòîðîâ, êîòîðûõ â
ñàìîé Èòàëèè íåò. Ïîìèìî ýòîãî óðîâåíü î÷èñòêè æèä-
êîãî ñöèíòèëëÿòîðà, äîñòèãíóòûé â ÁÎÐÅÊÑÈÍÎ, ïðå-
âûøàåò àíàëîãè÷íûå ïîêàçàòåëè ëþáîãî äðóãîãî äåòåê-
òîðà. Êàê ñëåäñòâèå, óðîâåíü ôîíà äëÿ èçìåðåíèÿ ãåî-
íåéòðèííîãî ñèãíàëà â ÁÎÐÅÊÑÈÍÎ îêàçàëñÿ â 100 ðàç
ìåíüøå.

Ðåãèñòðàöèÿ ãåîíåéòðèíî â ÁÎÐÅÊÑÈÍÎ ïîäòâåð-
äèëà ãèïîòåçó î òîì, ÷òî ðàäèîàêòèâíîñòü âíîñèò çíà-
÷èòåëüíûé, åñëè íå îïðåäåëÿþùèé, âêëàä â ðàçîãðåâ
Çåìëè. Âîçìîæíû äðóãèå èñòî÷íèêè ðàçîãðåâà, òàêèå
êàê ïðîöåññ ãðàâèòàöèîííîé äèôôåðåíöèàöèè çåìíîãî
âåùåñòâà ïî ïëîòíîñòè è ïðèëèâíîå âçàèìîäåéñòâèå
Çåìëè è Ëóíû. Êàê àëüòåðíàòèâà ðàññìàòðèâàëñÿ ìîù-
íûé ÿäåðíûé ãåîðåàêòîð â öåíòðå Çåìëè, íî òàêàÿ âîç-
ìîæíîñòü ïðàêòè÷åñêè èñêëþ÷åíà äàííûìè, ïîëó÷åí-
íûìè íà ÁÎÐÅÊÑÈÍÎ: ìîùíîñòü ïîäîáíîãî ðåàêòîðà
ñ áîëüøîé âåðîÿòíîñòüþ íå ìîæåò ïðåâûøàòü 3 ÒÂò,
áîëåå ìîùíûé ðåàêòîð â öåíòðå Çåìëè äàâàë áû çàìåò-
íûé âêëàä â îáùèé ñèãíàë äåòåêòîðà.

Äëÿ äåòàëüíîãî èçó÷åíèÿ âêëàäà ðàäèîàêòèâíûõ
ýëåìåíòîâ â ðàçîãðåâ Çåìëè íåîáõîäèìû èçìåðåíèÿ ñå-
òüþ äåòåêòîðîâ, ïîäîáíûõ ÁÎÐÅÊÑÈÍÎ, ðàñïîëîæåí-
íûõ â ðàçëè÷íûõ òî÷êàõ çåìíîãî øàðà. Íà ñåãîäíÿ ñó-
ùåñòâóþò 3 äåòåêòîðà, ÷óâñòâèòåëüíûõ ê ãåîíåéòðèíî.
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inducing seismic activity, and the geo-dynamo that creates
the Earth’s magnetic field.

The importance of geoneutrinos was pointed out by
Eder and Marx in the 1960s, and a seminal study by Krauss,
Glashow, and Schramm in 1994 laid the foundation for the
field. In 2004 an excess of low-energy antineutrinos above
background was reported by KamLAND, a Japan–US col-
laboration operating a similar detector in the Kamioka mine
in Japan. Owing to a high background from internal ra-
dioactivity and antineutrinos emitted from nearby nuclear
power plants, the KamLAND collaboration reported that
the excess events were an «indication» of geoneutrinos.

With 100 times lower background than KamLAND,
the BOREXINO data reveal a clear low-background signal
for antineutrinos that match the energy spectrum of urani-
um and thorium geoneutrinos. The lower background is
due to scintillator purification and radiopurity aware con-
struction methods developed by the BOREXINO collabo-
ration, and to the absence of any nearby nuclear reactor
plants.

The origin of the known 40 TW of power produced
within the Earth is one of the fundamental questions of ge-
ology. The definite detection of geoneutrinos by BOREXI-

NO confirms that radioactivity contributes a significant
fraction, possibly most, of the power. Other sources of
power are possible, the main one being cooling from the
hot primordial condensation of the Earth. A powerful nat-
ural geonuclear reactor at the centre of the Earth has been
suggested, but is ruled out as a significant energy source by
the absence of the high rate of georeactor antineutrinos that
should have been observed in the BOREXINO data.

Although radioactivity can account for a significant
part of the Earth’s internal heat, measurements with a glob-
al array of geoneutrino detectors above continental and
oceanic crust are needed for a detailed understanding. By
exploiting the unique features of the geoneutrino probe, fu-
ture data from BOREXINO, KamLAND, and the upcom-
ing SNO+ detector in Canada will provide a more complete
understanding of the Earth’s interior and the source of its
internal heat.

The BOREXINO collaboration has submitted a report
on this finding to the online pre-print server arXiv.org.

Yu. A. Gornushkin and O. Yu. Smirnov
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Êðîìå ÁÎÐÅÊÑÈÍÎ, ýòî KamLAND (ßïîíèÿ) è SNO
(Êàíàäà), ïîýòîìó óæå â áëèæàéøèå ãîäû ìîæíî îæè-
äàòü íîâûå, áîëåå òî÷íûå ðåçóëüòàòû èçìåðåíèé.

Êîëëàáîðàöèÿ ÁÎÐÅÊÑÈÍÎ îïóáëèêîâàëà îò÷åò
îá îòêðûòèè íà ñàéòå arXiv.org (http://arx-
iv.org/abs/1003.0284).

Þ. À. Ãîðíóøêèí, Î. Þ. Ñìèðíîâ

Ëàáîðàòîðèÿ èíôîðìàöèîííûõ
òåõíîëîãèé

Â ðàáîòå «Áîðíîâñêèé ðÿä â òåîðèè èîíèçàöèè àòî-
ìà ýëåêòðîííûì óäàðîì» äàíî îáîáùåíèå òåîðèè ðàñ-
ñåÿíèÿ íåñêîëüêèõ êâàíòîâûõ ÷àñòèö íà ñëó÷àé èõ êó-
ëîíîâñêîãî âçàèìîäåéñòâèÿ. Ðåøåíèå óðàâíåíèÿ Ëèïï-
ìàíà–Øâèíãåðà äëÿ àìïëèòóäû ðàññåÿíèÿ èìååò
ñèíãóëÿðíîñòü, êîòîðàÿ â îáùåì ñëó÷àå îáîçíà÷àåòñÿ
êîìïëåêñíûì ïàðàìåòðîì z. Ôèçè÷åñêàÿ àìïëèòóäà íå
ìîæåò áûòü ñèíãóëÿðíà. Çíà÷èò, ðåøåíèå äîëæíî áûòü
ïåðåîïðåäåëåíî, ÷òîáû èç íåãî ïîëó÷èòü ôèçè÷åñêóþ
àìïëèòóäó. Ñôîðìóëèðîâàí ìåòîä ðåãóëÿðèçàöèè (óñò-
ðàíåíèÿ ðàñõîäèìîñòåé) èíòåãðàëîâ, îïèñûâàþùèõ
÷ëåíû ðÿäà òåîðèè âîçìóùåíèé ïðè ðàçëè÷íûõ âîçìó-
ùàþùèõ ïîòåíöèàëàõ. Â êà÷åñòâå ïðèìåðà ïðèâåäåí

ðàñ÷åò äèôôåðåíöèàëüíûõ ñå÷åíèé êâàçèóïðóãîé ðåàê-
öèè èîíèçàöèè àòîìà âîäîðîäà áûñòðûì ýëåêòðîíîì.

Øàáëîâ Â. Ë. è äð. // Ý×Àß. 2010. Ò. 41, ¹ 2. C. 607–650.

Ñîçäàíà ïðîãðàììà SLIPM (Sturm–LIouville Prob-
lem in Maple) íà ÿçûêå ñèñòåìû êîìïüþòåðíîé àëãåáðû
MAPLE, ïðåäíàçíà÷åííàÿ äëÿ ÷èñëåííîãî ðåøåíèÿ ñ
ïîìîùüþ íåïðåðûâíîãî àíàëîãà ìåòîäà Íüþòîíà ÷à-
ñòè÷íîé ïðîáëåìû Øòóðìà–Ëèóâèëëÿ, ò. å. äëÿ âû÷è-
ñëåíèÿ íåêîòîðîãî ñîáñòâåííîãî çíà÷åíèÿ ëèíåéíîãî
äèôôåðåíöèàëüíîãî îïåðàòîðà âòîðîãî ïîðÿäêà è ñîîò-
âåòñòâóþùåé ñîáñòâåííîé ôóíêöèè, óäîâëåòâîðÿþùåé
îäíîðîäíûì ãðàíè÷íûì óñëîâèÿì. SLIPM ÿâëÿåòñÿ ðàç-
âèòèåì íàïèñàííûõ íà ÿçûêå ôîðòðàí ïðîãðàìì SLIP1
è SLIPH4: îíà äîïîëíåíà íîâîé ïðîöåäóðîé âû÷èñëå-
íèÿ íà÷àëüíîãî ïðèáëèæåíèÿ ê ðåøåíèþ è íîâûìè ñïî-
ñîáàìè âû÷èñëåíèÿ íà÷àëüíîãî çíà÷åíèÿ èòåðàöèîííî-
ãî ïàðàìåòðà.

Ïóçûíèí È. Â., Ïóçûíèíà Ò. Ï., Òõàê Â. ×. Ïðåïðèíò
ÎÈßÈ Ð11-2010-2. Äóáíà, 2010.

Ñîòðóäíèêàìè ËÈÒ, ËÔÂÝ è ËßÏ ïðîâåäåíî ìîäå-
ëèðîâàíèå ïðîöåññîâ ðàñïðîñòðàíåíèÿ ýëåêòðîìàãíèò-
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The review «Born Series in a Theory of Electron Im-
pact Ionization of an Atom» gives a generalization of
few-body quantum scattering theory for a case of their
Coulomb interaction. The solution to the Lipp-
mann–Schwinger equation for the scattering amplitude
possesses a singularity which, in a general case, is denoted
by complex parameter z. The physical amplitude cannot be
singular; therefore, in order to obtain physical amplitude,
the solution is to be redefined. A method for regularizing
the integrals (divergence elimination) which describe the
terms of the perturbation theory series for different perturb-
ing potentials is formulated. The calculations of differential
cross sections for a quasi-elastic reaction of hydrogen atom
ionization by fast electron are given as an example.

Shablov V. L. et al. // Part. Nucl. 2010. V. 41, No. 2.
P. 607–650.

A computer program SLIPM (Sturm-LIouville Prob-
lem in MAPLE) has been designed in the language of com-
puter algebras MAPLE. It is intended for the numerical so-

lution of Sturm–Liouville partial problem with the help of
the continuous analogue of Newton’s method, i.e., for cal-
culating the eigenvalue of a linear second-order differential
operator and a corresponding eigenfunction satisfying ho-
mogeneous boundary conditions. SLIPM is the develop-
ment of the computer codes SLIP1 and SLIPH4 written in
the Fortran language; it is replenished with a new procedure
of calculating an initial approach to the solution and by new
ways of calculating the initial value of the iterative para-
meter.

Puzynin I. V., Puzynina T. P., Thach V. T. JINR Preprint
P11-2010-2. Dubna, 2010.

A propagation of electromagnetic pulses in the binary
scintillator media has been simulated by LIT, VBLHEP and
DLNP researchers. A spatial evolution of electromagnetic
excitations caused by particles passing through the scintilla-
tor is under study. A space-time dependence of light pro-
files, time dependence of light-media energy balance and
estimations of the signal formation length were obtained.

Zaimidoroga O. A., Streltsova O. I., Fomenko K. A. // Part.
Nucl., Lett. 2010. V. 7, No. 2. P. 137–143.
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íûõ èìïóëüñîâ â äâóõêîìïîíåíòíîé ñöèíòèëëèðóþùåé
ñðåäå. Èññëåäîâàíà ïðîñòðàíñòâåííàÿ ýâîëþöèÿ ýëåê-
òðîìàãíèòíûõ âîçáóæäåíèé, âîçíèêàþùèõ ïðè ïðîõî-
æäåíèè ýëåìåíòàðíûõ ÷àñòèö ÷åðåç ñöèíòèëëèðóþùóþ
ñðåäó. Ïîëó÷åíû ïðîñòðàíñòâåííî-âðåìåííàÿ çàâèñè-
ìîñòü ïðîôèëåé ñâåòîâûõ èìïóëüñîâ èçëó÷åíèÿ è âðå-
ìåííàÿ çàâèñèìîñòü ðàñïðåäåëåíèÿ ýíåðãèè ìåæäó êîì-
ïîíåíòàìè ñðåäû è èçëó÷åíèåì; äàíà îöåíêà äëèíû
ôîðìèðîâàíèÿ ðåãèñòðèðóåìîãî ñèãíàëà.

Çàéìèäîðîãà Î. À., Ñòðåëüöîâà Î. È., Ôîìåíêî Ê. À. //
Ïèñüìà â Ý×Àß. 2010. Ò. 7, ¹ 2 (158). Ñ. 232–241.

Èññëåäîâàíà êîñìîëîãè÷åñêàÿ ìîäåëü òèïà Áèàí-
êè-I â ïðèñóòñòâèè ìàãíèòíîé æèäêîñòè âìåñòå ñ êîñ-
ìè÷åñêîé ñòðóíîé. Â ñëó÷àå ïðåäïîëîæåíèÿ, ÷òî ðàñ-
øèðåíèå ïðîïîðöèîíàëüíî ñäâèãó, ðåøàþòñÿ ñîîòâåò-
ñòâóþùèå óðàâíåíèÿ Ýéíøòåéíà. Ïîêàçàíî, ÷òî äàííàÿ
ìîäåëü íå äîïóñêàåò èçîòðîïèçàöèè. Ïîëó÷åííûå àíà-
ëèòè÷åñêèå ðåøåíèÿ ñîïðîâîæäàþòñÿ ÷èñëåííûì è êà-
÷åñòâåííûì àíàëèçîì.

Saha B., Rikhvitsky V., Visinescu M. // Central Eur. J. Phys.
2010. V. 8, No. 1. P. 113–119.

Ó÷åáíî-íàó÷íûé öåíòð

Ó÷åáíûé ïðîöåññ. Â ÿíâàðå 2010 ã. â ÓÍÖ ñîñòî-
ÿëñÿ ãîñóäàðñòâåííûé êâàëèôèêàöèîííûé ýêçà-
ìåí ó ñòóäåíòîâ ôàêóëüòåòà îáùåé è ïðèêëàäíîé ôèçè-
êè ÌÔÒÈ ïî ñïåöèàëüíîñòÿì «Òåîðåòè÷åñêèå ïðîáëå-
ìû ôèçèêè ýëåìåíòàðíûõ ÷àñòèö» è «Ôèçèêà âûñîêèõ
ýíåðãèé». 6 ñòóäåíòîâ ïîëó÷èëè îöåíêè «îòëè÷íî».

Â ôåâðàëå 15 ñòóäåíòîâ êàôåäðû «Ýëåêòðîíèêà ôè-
çè÷åñêèõ óñòàíîâîê» ÌÈÐÝÀ óñïåøíî çàùèòèëè äè-
ïëîìíûå ðàáîòû, èç íèõ 10 ÷åëîâåê — íà «îòëè÷íî».
4 ñòóäåíòà ïîëó÷èëè ðåêîìåíäàöèè äëÿ ïîñòóïëåíèÿ â
àñïèðàíòóðó.

×åòâåðî ñòóäåíòîâ Òâåðñêîãî ãîñóäàðñòâåííîãî
óíèâåðñèòåòà ïðèáûëè â ÎÈßÈ äëÿ ïîäãîòîâêè äèï-
ëîìíûõ ïðîåêòîâ ïî ôèçè÷åñêèì ñïåöèàëüíîñòÿì ïîä
ðóêîâîäñòâîì ñïåöèàëèñòîâ ËßÐ Ë. Â. Ãðèãîðåíêî,
Ý. Ì. Êîçóëèíà, Â. À. Ñêóðàòîâà, À. Ñ. Ñîõàöêîãî.

Ñòóäåíòû 4-ãî è 5-ãî êóðñîâ ôèçè÷åñêîãî ôàêóëüòå-
òà Íàöèîíàëüíîãî óíèâåðñèòåòà èì. Ò. Ã. Øåâ÷åíêî
(Óêðàèíà) áóäóò âûïîëíÿòü áàêàëàâðñêèå è ìàãèñòåð-
ñêèå ðàáîòû â ËÍÔ ïîä ðóêîâîäñòâîì ñîòðóäíèêîâ ëà-
áîðàòîðèè Ì. Â. Àâäååâà è Ä. Ï. Êîçëåíêî.
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Research has been conducted on the evolution of the
Universe within the scope of Bianchi type-I cosmological
model in the presence of a magnetic flux and a cosmic
string. Assuming that the expansion is proportional to the
shear, corresponding Einstein equations are solved. It is
shown that this model does not allow isotropization. The
obtained analytical solutions are supplemented by a numeri-
cal and qualitative analysis.

Saha B., Rikhvitsky V., Visinescu M. // Central Eur. J. Phys.
2010. V. 8, No. 1. P. 113–119.

University Centre

The Educational Process. In January 2010 in the Uni-
versity Centre the state qualification examination on the
specialty was held for the students of MPTI of the faculty of
general and applied physics, specialties «Theoretical Prob-
lems of Elementary Particles Physics» and «High Energy
Physics». Six students obtained the excellent marks.

In February, 15 students of the department «Electronics
of Physical Devices» of MIREA successfully defended their

diplomas; among them ten people have defended their dip-
loma works with the excellent marks. Four students have
obtained the recommendations for entering the postgradu-
ate studies.

Four students of Tver State University came to JINR
for fulfilling the diploma projects on physical specialties
under the direction of the FLNR specialists L. V. Gri-
gorenko, E. M. Kozulin, V. A. Skuratov, and A. S. So-
khatski.

Students of the 4th and 5th grades of the physical de-
partment of the Shevchenko National University (Ukraine)
will be implementing the bachelor and magister theses at
FLNP under the direction of this laboratory staff members
M. V. Avdeev and D. P. Kozlenko.

In 2010, from January to June, 26 students from Tula
State University will be receiving the pre-graduation, sci-
entific, and practical-technological training under the di-
rection of S. A. Kulikov (FLNP) and V. I. Zagrebaev
(FLNR). Their specialties are: physics, managing and in-
formatics in the technical systems; informational systems
and technologies; and software of the computational tech-
niques and computer-aided systems.
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Â 2010 ã. ñ ÿíâàðÿ ïî èþëü ïîä ðóêîâîäñòâîì
Ñ. À. Êóëèêîâà (ËÍÔ) è Â. È. Çàãðåáàåâà (ËßÐ) 26 ñòó-
äåíòîâ Òóëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà áóäóò
ïðîõîäèòü ïðåääèïëîìíóþ, íàó÷íî-ïðîèçâîäñòâåííóþ
è ïðîèçâîäñòâåííî-òåõíîëîãè÷åñêóþ ïðàêòèêè ïî ñïå-
öèàëüíîñòÿì: «Ôèçèêà, óïðàâëåíèå è èíôîðìàòèêà â
òåõíè÷åñêèõ ñèñòåìàõ», «Èíôîðìàöèîííûå ñèñòåìû è
òåõíîëîãèè», «Ïðîãðàììíîå îáåñïå÷åíèå âû÷èñëèòåëü-
íîé òåõíèêè è àâòîìàòèçèðîâàííûõ ñèñòåì».

Ê ñïèñêó êóðñîâ ïî ìàòåìàòè÷åñêîé è ñòàòèñòè÷å-
ñêîé ôèçèêå â âåñåííåì ñåìåñòðå äîáàâëåí êóðñ
À. Å. Ïàòðèêà (ËÒÔ) «Òî÷íî ðåøàåìûå ìîäåëè ñòàòè-
ñòè÷åñêîé ìåõàíèêè».

Â íàñòîÿùåå âðåìÿ çàíÿòèÿ ñòóäåíòîâ è àñïèðàíòîâ
ïðîõîäÿò â âîñüìè ëåêöèîííûõ àóäèòîðèÿõ ÓÍÖ, òðè èç

êîòîðûõ îáîðóäîâàíû äëÿ ïðîâåäåíèÿ ïðåçåíòàöèé è
âèäåîêîíôåðåíöèé, à òàêæå â äâóõ êîìïüþòåðíûõ êëàñ-
ñàõ ñ âîçìîæíîñòüþ ìóëüòèìåäèà-ïðåçåíòàöèé. Åùå
îäíà îáîðóäîâàííàÿ àóäèòîðèÿ è êîìïüþòåðíûé êëàññ
íàõîäÿòñÿ â ïîìåùåíèÿõ ó÷åáíûõ ëàáîðàòîðèé ÓÍÖ.

Îðãàíèçàöèÿ âèçèòîâ. 19 ôåâðàëÿ â ÓÍÖ ñîñòîÿ-
ëàñü âñòðå÷à óêðàèíñêèõ ñòóäåíòîâ 1–3-ãî êóðñîâ áàçî-
âîé êàôåäðû ÌÔÒÈ «Ôóíäàìåíòàëüíûå è ïðèêëàäíûå
ïðîáëåìû ôèçèêè ìèêðîìèðà» ñ ãëàâíûì ó÷åíûì ñå-
êðåòàðåì Íàöèîíàëüíîé ÀÍ Óêðàèíû àêàäåìèêîì
À. Ã. Çàãîðîäíèì è ÷ëåíîì Ó÷åíîãî ñîâåòà ÎÈßÈ
ïðîô. Ã. Ì. Çèíîâüåâûì. Íà âñòðå÷å îáñóæäàëèñü ïåð-
ñïåêòèâû îáó÷åíèÿ óêðàèíñêèõ ñòóäåíòîâ íà êàôåäðå è
âîçìîæíîñòè âûïîëíåíèÿ äèïëîìíûõ ðàáîò íà áàçå ñî-
çäàâàåìîé â ÎÈßÈ óñòàíîâêè NICA/MPD.
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The course of A. E. Patrick (BLTP) «Exactly Solvable
Models of the Statistical Mechanics» was added to the list of
the courses on mathematical and statistical physics in the
spring semester.

Presently the studies of the students and postgraduates
are organized in eight UC lecture halls, three of which are
equipped for holding presentations and video conferences,
and also in two computer rooms with the possibility of mul-
timedia presentations. One more equipped lecture hall and
another computer room are located in the premises of the
JINR UC scientific laboratories.

Organization of Visits. A meeting of the Ukrainian
students of 1–3 grades of the JINR-based department of

MPTI «Fundamental and Applied Problems of the Physics
of Microworld» with the chief scientific secretary of the Na-
tional Academy of Sciences of Ukraine Academician
A. G. Zagorodny and a member of the JINR Scientific
Council Professor G. M. Zinoviev took place on 19 Febru-
ary at the UC. The prospects of training Ukrainian students
at the department and possibilities for implementing the
diploma theses on the basis of the new JINR facility
NICA/MPD were discussed at the meeting.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ó÷åáíî-íàó÷íûé öåíòð,
19 ôåâðàëÿ. Âñòðå÷à
ñòóäåíòîâ ñ ÷ëåíîì Ó÷åíîãî
ñîâåòà ÎÈßÈ ïðîôåññîðîì
Ã. Ì. Çèíîâüåâûì

JINR University Centre,
19 February. JINR Scientific
Council member Professor
G. Zinoviev meets with the UC
students



Õ. Ó. Àáðààìÿí, Ì. È. Áàçíàò, Ê. Ê. Ãóäèìà, Ì. À. Êîæèí,

Ñ. À. Ëåáåäåâ, Ì. À. Íàçàðåíêî, Ã. À. Îñîñêîâ, Ñ. Ã. Ðåçíèêîâ,

À. Í. Ñèñàêÿí , À. Ñ. Ñîðèí, Â. Ä. Òîíååâ, À. Â. Ôðèçåí

Íàáëþäåíèå ðåçîíàíñà
â ñïåêòðå èíâàðèàíòíûõ ìàññ ïàð ôîòîíîâ

Ðàñïàä ëåãêèõ ìåçîíîâ íà äâà ôîòîíà ïðåäñòàâëÿåò
ñîáîé âàæíûé èñòî÷íèê èíôîðìàöèè, â ÷àñòíîñòè, ÿâ-
ëÿåòñÿ îäíèì èç âîçìîæíûõ èíñòðóìåíòîâ äëÿ âûÿñíå-
íèÿ ïðèðîäû ýòèõ ìåçîíîâ.

Â ñâÿçè ñ íåäàâíî ðàçðàáîòàííîé ïðîãðàììîé ôè-
çè÷åñêèõ èññëåäîâàíèé [1] ïî ïîèñêó ïðîÿâëåíèé ñìå-
øàííîé ôàçû ñèëüíîâçàèìîäåéñòâóþùåé ÊÕÄ-ìàòå-
ðèè â ÿäðî-ÿäåðíûõ ñîóäàðåíèÿõ íà íóêëîòðîíå â
ÎÈßÈ áûëè èíèöèèðîâàíû èññëåäîâàíèÿ, íàïðàâëåí-
íûå íà ïîèñê è èçó÷åíèå âîçìîæíûõ íåòðèâèàëüíûõ
ñòðóêòóð â ñïåêòðå èíâàðèàíòíûõ ýôôåêòèâíûõ ìàññ
äâóõ ôîòîíîâ â îáëàñòè îò äâóõïèîííîãî ïîðîãà è äî
ìàññû -ìåçîíà. Ýòà ïðîãðàììà ìîæåò ðàññìàòðèâàòü-
ñÿ êàê ïèëîòíàÿ äëÿ ïîñëåäóþùèõ äåòàëüíûõ èññëåäî-
âàíèé íà SIS-100/300 (GSI) è êàê ñîñòàâíàÿ ÷àñòü ìå-

æäóíàðîäíîé íàó÷íîé ïðîãðàììû ïî èçó÷åíèþ ýíåð-
ãåòè÷åñêîé çàâèñèìîñòè ñâîéñòâ ìàòåðèè, îáðàçóþ-
ùåéñÿ â ñòîëêíîâåíèÿõ ðåëÿòèâèñòñêèõ ÿäåð.

Ñ 1997 ã. íà âíóòðåííèõ ïó÷êàõ íóêëîòðîíà íàáè-
ðàëàñü ñòàòèñòèêà ïî ðîæäåíèþ íåéòðàëüíûõ ìåçîíîâ
è �-êâàíòîâ â ïðîòîí-ÿäåðíûõ è ÿäðî-ÿäåðíûõ âçàèìî-
äåéñòâèÿõ [2]. Ýêñïåðèìåíòû ïðîâîäèëèñü íà âíóòðåí-
íåì ïó÷êå ïðîòîíîâ ïðè èìïóëüñå 5,5 ÃýÂ/c íà óãëåðîä-
íîé ìèøåíè è íà ïó÷êàõ ÿäåð 2H, 4He ñ èñïîëüçîâàíèåì
âíóòðåííèõ Ñ-, Al-, Ñu-, W- è Au-ìèøåíåé ïðè èìïóëü-
ñàõ îò 1,7 äî 3,8 ÃýÂ/c íà íóêëîí. Äëÿ ðåãèñòðàöèè ôî-
òîíîâ èñïîëüçîâàëñÿ ýëåêòðîìàãíèòíûé êàëîðèìåòð èç
ñâèíöîâîãî ñòåêëà «Ôîòîí-2» [3].

Àíàëèç äàííûõ ïðèâåë ê èíòðèãóþùåìó ðåçóëüòà-
òó [4–6] — îáíàðóæåíèþ ïèêà, êîòîðûé, îäíàêî, íå íà-
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Kh. U. Abraamyan, M. I. Baznat, K. K. Gudima, M. A. Kozhin,

S. A. Lebedev, M. A. Nazarenko, G. A. Ososkov, S. G. Reznikov,

A. N. Sissakian , A. S. Sorin, V. D. Toneev, A. V. Friesen

A Resonance Observed in the Invariant Mass
Spectrum of Photon Pairs

The two-photon decay of light mesons represents an
important source of information. In particular, the �� decay
of light scalar mesons is a possible tool to deduce their na-
ture.

In connection with the recently developed physics pro-
gramme [1] on the search for a manifestation of a mixed
phase of strongly interacting QCD matter in nucleus–nu-
cleus collisions at the Nuclotron, JINR initiated investiga-
tions aimed at finding and studying possible nontrivial
structures in the spectrum of invariant effective masses of
two photons in the region starting with the two-pion thresh-
old to the -meson mass. This programme can be consid-
ered as a pilot one for further detailed studies at
SIS-100/300 (GSI) and as a part of the international re-
search programme on studying the energy dependence of
the properties of matter produced in collisions of relativis-
tic nuclei. In this case, it is extremely important to study the

evolution of two-photon spectra not only with respect to
energy of colliding nuclei, but also to their atomic number.

Starting in 1997, data acquisition on production of
neutral mesons and � quanta in proton–nucleus and nucle-
us–nucleus interactions for light nuclei has been carried out
with internal beams of the Nuclotron [2]. Experiments were
conducted with internal proton beams at momentum
5.5 GeV/c incident on a carbon target and with 2H, 4He
beams and internal C, Al, Cu, W, and Au targets at momen-
ta from 1.7 to 3.8 GeV/c per nucleon. The electromagnetic
lead glass calorimeter PHOTON-2 is used for photon de-
tection [3].

Analysis of the data led to an intriguing result [4–6] —
a peak was detected which however was not observed in
analogous spectra from other experiments (TAPS, WA80,
etc.). One of the possible explanations is the available sta-
tistics which essentially exceeds that in other experiments
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áëþäàëñÿ â àíàëîãè÷íûõ ñïåêòðàõ â äðóãèõ ýêñïåðè-
ìåíòàõ (TAPS, WA80 è äð.). Îäíî èç âîçìîæíûõ îáúÿñ-
íåíèé ýòîìó — íàáðàííàÿ ñòàòèñòèêà, çíà÷èòåëüíî
ïðåâûøàþùàÿ ñòàòèñòèêó â äðóãèõ ýêñïåðèìåíòàõ, è
áîëåå íèçêèé óðîâåíü ôîíà â èíòåðâàëå èíâàðèàíòíûõ
ìàññ ~ 300–400 ÌýÂ.

Íà ðèñ. 1 ïîêàçàíû ðàñïðåäåëåíèÿ ïî èíâàðèàíò-
íîé ìàññå ïàð �-êâàíòîâ. Âèäíî, ÷òî åñòü îò÷åòëèâûé
ñèãíàë ïðè èíâàðèàíòíîé ìàññå îêîëî 360 ÌýÂ êàê â
ðåàêöèè d + C ïðè 2,75 ÃýÂ/c íà íóêëîí, òàê è â ðåàêöèè
d + Cu ïðè áîëüøåì çíà÷åíèè èìïóëüñà ñíàðÿäà
(3,83 ÃýÂ/c íà íóêëîí). Àíàëîãè÷íûé ýêñïåðèìåíò ïðî-
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analyzed and lower background in the invariant mass inter-
val of ~ 300–400 MeV.

The invariant mass distributions of photon pairs are
shown in Fig. 1. As is seen, a pronounced signal at an in-
variant mass of about 360 MeV is observed in the d + C re-
action at 2.75 GeV/c per nucleon, as well as in the d + Cu
reaction, which were obtained for higher projectile mo-
mentum (3.83 GeV/c per nucleon). An analogous experi-
ment was performed on the proton beam at a momentum of
5.5 GeV/c on carbon target under similar conditions as in
the experiment on dC interactions. The result is shown in
Fig. 2. The absence of the signal in this experiment can be
explained by lower statistics: the summed number of pC in-
teractions in the experiment amounts to ~ 3�1011 (for com-
parison, the number of dC interactions is ~ 2�1012) at the
signal/background ratio twice smaller than that in the d + C
reaction, according to the simulation data.

In order to reveal the nature of the peak observed, apart
from a thorough analysis of experimental data, we have
compared it with the simulation data in the real experimen-
tal conditions.

In simulating p,d + C and d + Cu nuclear reactions, we
applied the transport code based on the Dubna cascade
model (DCM) developed previously [7]. In this case, the
description of elementary collisions was improved [8] with
allowance for the experimental conditions. Different chan-
nels of the photon generation were simulated. They includ-
ed direct decays of �0, �, and �� hadrons into two photons;
� � �� 0 decays; �� N� decays; � ���� , � ��� e, and

� �� ee, and Dalitz decays; ��� �, � �� � decays; and
both �N and NN bremsstrahlung. In addition, we have con-
sidered the � �� 3 0 decay with the allowance for the �-me-

son production ( )� � � � �� � � �0 03 6 and without it
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Fig. 1. Invariant mass distributions of �� pairs without (upper panels) and with (bottom panels) the background subtraction obtained for the
reaction d XC� � �� � and d XCu � �� �� . The curves are the Gaussian approximation of experimental points

Ðèñ. 1. Ðàñïðåäåëåíèÿ ïî èíâàðèàíòíîé ìàññå ïàð �-êâàíòîâ â ðåàêöèÿõ d XC� � �� � è d XCu � �� äî (âåðõíèå ðèñóíêè) è ïîñëå
(íèæíèå ðèñóíêè) âû÷èòàíèÿ ôîíà. Êðèâûå íà ðèñóíêàõ — ðåçóëüòàòû àïïðîêñèìàöèè ôóíêöèåé Ãàóññà



âåäåí íà ïó÷êå ïðîòîíîâ ñ èìïóëüñîì 5,5 ÃýÂ/c íà óãëå-
ðîäíîé ìèøåíè â òåõ æå óñëîâèÿõ, ÷òî è ýêñïåðèìåíò
ïî dC-âçàèìîäåéñòâèÿì. Ðåçóëüòàò ïðåäñòàâëåí íà
ðèñ. 2. Îòñóòñòâèå ñèãíàëà â óêàçàííîì ýêñïåðèìåíòå
ìîæåò áûòü îáúÿñíåíî íåäîñòàòî÷íîñòüþ íàáðàííîé
ñòàòèñòèêè: ïîëíîå ÷èñëî pC-âçàèìîäåéñòâèé ñîñòà-
âëÿëî îêîëî 3�1011 (äëÿ ñðàâíåíèÿ: ÷èñëî dC-âçàèìî-
äåéñòâèé îêîëî 2�1012) ïðè îòíîøåíèè ñèãíàë/ôîí, ñî-

ãëàñíî äàííûì ìîäåëèðîâàíèÿ, ïðèìåðíî â äâà ðàçà
ìåíüøåì, ÷åì â ðåàêöèè d + C.

Äëÿ âûÿñíåíèÿ ïðèðîäû îáíàðóæåííîãî ïèêà, ïî-
ìèìî äåòàëüíîãî ýêñïåðèìåíòàëüíîãî àíàëèçà, áûëî
ïðîâåäåíî ñðàâíåíèå ñ ðåçóëüòàòàìè ìîäåëèðîâàíèÿ â
ðåàëüíûõ óñëîâèÿõ ýêñïåðèìåíòà.

Äëÿ ìîäåëèðîâàíèÿ ðåàêöèé p,d + Ñ è d + Cu ìû
èñïîëüçîâàëè òðàíñïîðòíûé êîä íà îñíîâå ðàçâèòîé ðà-
íåå äóáíåíñêîé êàñêàäíîé ìîäåëè (ÄÊÌ) [7] ñ óëó÷-
øåííûì îïèñàíèåì ýëåìåíòàðíûõ ñòîëêíîâåíèé [8] ñ
ó÷åòîì óñëîâèé ýêñïåðèìåíòà. Áûëè ñìîäåëèðîâàíû
ðàçëè÷íûå êàíàëû ðîæäåíèÿ �-êâàíòîâ: ïðÿìûå ðàñïà-
äû íà äâà �-êâàíòà �0-, �-, ��-àäðîíîâ; � � �� 0 ;

�� N�; ðàñïàäû Äàëèòöà � ���� , � ��� e è � �� ee;
ðàñïàäû ��� �, � �� �; �N- è NN-òîðìîçíîå èçëó÷å-
íèå. Êðîìå òîãî, áûë ðàññìîòðåí ðàñïàä � �� 3 0 ñ ó÷å-

òîì îáðàçîâàíèÿ �-ìåçîíà ( )� � � � �� � � �0 03 6 è

áåç íåãî ( )� � �� �3 60 , à òàêæå äèáàðèîííûé ìåõà-

íèçì ýìèññèè ôîòîíîâ â äâóõøàãîâîé ðåàêöèè
NN d NN� �* � �� [9]. Íî íè îäèí èç ýòèõ ìåõàíèçìîâ
íå îïèñûâàåò íàáëþäàåìóþ ñòðóêòóðó. Ïîýòîìó áûë
âêëþ÷åí äîïîëíèòåëüíûé êàíàë îáðàçîâàíèÿ äâóõ
�-êâàíòîâ ïîñðåäñòâîì âçàèìîäåéñòâèÿ ïèîíîâ ñ îáðà-
çîâàíèåì íàáëþäàåìîé ñòðóêòóðû (ìû íàçâàëè åå R-ðå-
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( )� � �� �3 60 . The dibaryon mechanism of the photon

emission in the two-step reaction NN d NN� �* � �� [9]
was also taken into account. However, none of these mech-
anisms can describe the origin of the structure observed.
Therefore, we used an additional channel for the produc-
tion of two photons. This channel includes the interaction
of pions, which is accompanied by the formation of the
structure observed. (We called this structure R resonance.)
It was supposed that this resonance can be generated in
(��) interactions if the invariant mass for two pions satis-
fies the Breit–Wigner distribution with the parameters ob-
served, and the resonance formed disintegrates with the
probability of unity into two photons. In this case, a signifi-
cant fraction of �� pairs satisfies the selection conditions
but only about 30% of the resonance-structure yield can be
explained.

One of the possible mechanisms governing the forma-
tion of the resonance observed can be described by the
model of the intermediate dibaryon clothed by the sigma
field [10]. The appearance of the resonance corresponding
to the mass M�� ~ 360 MeV in dC collisions can be ex-
plained by the admixture of the six-quark component in a
deuteron: a high quark density in the symmetric 6q state in-
creases fluctuations of the meson field around the multi-
quark bag and, thereby, partly reconstructs chiral symme-
try. By virtue of this fact, the �-meson mass decreases and
can attain the value of approximately 350–380 MeV. But
estimates for the probability of this process are still absent.

Thus, at the statistical level of (2339 ± 340) events for
the total number of dC interactions of about 1012 deuterons
at a momentum of 2.75 GeV/c per nucleon, the resonance-
shaped peak of mass M�� = (360 ± 7 ± 9) MeV is observed
in the invariant-mass spectrum of photon pairs. These re-
sults are confirmed by the repeated experiment performed
in the deuteron beam at a momentum of 3.83 GeV/c per nu-
cleon for lower discriminator thresholds. The preliminary
estimates for the resonance generation cross section are
� ��( )d RC� � � 
 �98 24 67

93� 	
� �b at a deuteron mo-

mentum of 2.75 GeV/c per nucleon and

Ðèñ. 2. Òî æå, ÷òî è íà ðèñ. 1 (ëåâûé ðèñóíîê), íî â ðåàêöèè
p XC� � �� � ïðè 5,5 ÃýÂ/c

Fig. 2. The same as in Fig. 1 (left) but for the reaction
p XC� � �� � at 5.5 GeV/c
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çîíàíñîì). Ïðè åãî ðàññìîòðåíèè ïðåäïîëàãàëîñü, ÷òî
R-ðåçîíàíñ ìîæåò ðîæäàòüñÿ â êàæäîì ��-âçàèìîäåé-
ñòâèè, åñëè èíâàðèàíòíàÿ ìàññà äâóõ ïèîíîâ óäîâëå-
òâîðÿåò ðàñïðåäåëåíèþ Áðåéòà–Âèãíåðà ñ íàáëþäàå-
ìûìè ïàðàìåòðàìè, à îáðàçóþùèéñÿ ðåçîíàíñ ñ âåðî-
ÿòíîñòüþ 1 ðàñïàäàåòñÿ íà äâà �-êâàíòà. Çíà÷èòåëüíàÿ
÷àñòü ��-ïàð â ýòîì ñëó÷àå ïðîõîäèò îòáîð, íî îáúÿñíÿ-
åò òîëüêî îêîëî 30 % âûõîäà ðåçîíàíñà.

Îäèí èç âîçìîæíûõ ìåõàíèçìîâ îáðàçîâàíèÿ íà-
áëþäàåìîãî ðåçîíàíñà ìîæåò ïðîÿñíèòü ìîäåëü îäåòî-
ãî ñèãìà-ïîëåì ïðîìåæóòî÷íîãî äèáàðèîíà [10]. Ïî-
ÿâëåíèå ðåçîíàíñà ïðè M�� ~ 360 ÌýÂ â dC-ñîóäàðåíè-
ÿõ ìîæåò áûòü îáúÿñíåíî ïðèìåñüþ øåñòèêâàðêîâîé
êîìïîíåíòû â äåéòðîíå: âûñîêàÿ ïëîòíîñòü êâàðêîâ â
ñèììåòðè÷íîì 6q-ñîñòîÿíèè óâåëè÷èâàåò ôëóêòóàöèè
ìåçîííîãî ïîëÿ âîêðóã ìíîãîêâàðêîâîãî ìåøêà è, òà-
êèì îáðàçîì, ÷àñòè÷íî âîññòàíàâëèâàåò êèðàëüíóþ
ñèììåòðèþ. Âñëåäñòâèå ýòîãî ìàññà �-ìåçîíà óìåíü-
øàåòñÿ è ìîæåò äîñòè÷ü âåëè÷èíû ~ 350–380 ÌýÂ, íî
îöåíêè âåðîÿòíîñòè ýòîãî ïðîöåññà îòñóòñòâóþò.

Èòàê, ïðè ñòàòèñòèêå 2339 ± 340 ñîáûòèé îò ïîëíî-
ãî ÷èñëà dC-âçàèìîäåéñòâèé îêîëî 1012 ïðè èìïóëüñå
2,75 ÃýÂ/c íà íóêëîí â ñïåêòðå èíâàðèàíòíûõ ìàññ äâóõ
ôîòîíîâ îáíàðóæåí ðåçîíàíñíîïîäîáíûé ïèê ñ ìàññîé
M�� = (360 ± 7 ± 9) ÌýÂ. Ýòè äàííûå ïîäòâåðæäàþòñÿ

ðåçóëüòàòàìè ïîâòîðíîãî ýêñïåðèìåíòà, ïðîâåäåííîãî
íà ïó÷êå äåéòðîíîâ ñ èìïóëüñîì 3,83 ÃýÂ/c íà íóêëîí
ïðè áîëåå íèçêèõ ïîðîãàõ äèñêðèìèíàòîðîâ. Ïðåäâà-
ðèòåëüíûå îöåíêè ñå÷åíèÿ ðîæäåíèÿ:
� ��( )d RC� � �
 �98 24 67

93� 	
� ìêá ïðè èìïóëüñå äåé-

òðîíîâ 2,75 ÃýÂ/ñ íà íóêëîí è � ��( )d RCu � � �

 �� � 	

�273 75 96
320 ìêá ïðè èìïóëüñå 3,83 ÃýÂ/c íà íó-

êëîí. Ýêñïåðèìåíòàëüíûå çíà÷åíèÿ øèðèíû ðåçîíàíñà
ñîñòàâëÿþò: � = (63,7 ± 17,8) ÌýÂ â ðåàêöèè d + C è
� = (62,0 ± 37,2) ÌýÂ â ðåàêöèè d + Cu. Äîñòîâåðíîñòü
ïîëó÷åííûõ ðåçóëüòàòîâ áûëà òàêæå ïîäòâåðæäåíà ïó-
òåì ïðèìåíåíèÿ âåéâëåò-àíàëèçà äëÿ îöåíêè ïàðàìå-
òðîâ ðåçîíàíñíîãî ïèêà.

Äëÿ âûÿñíåíèÿ ïðèðîäû íàáëþäàåìîãî ðåçîíàíñà
è áîëåå òî÷íîãî îïðåäåëåíèÿ åãî ïàðàìåòðîâ íóæíû íî-
âûå ýêñïåðèìåíòû, êîòîðûå ïëàíèðóþòñÿ íà óñêîðè-
òåëüíîì êîìïëåêñå Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåð-
ãèé ÎÈßÈ, à òàêæå íîâûå òåîðåòè÷åñêèå èññëåäîâàíèÿ.

Ðàáîòà âûïîëíåíà ñ ó÷àñòèåì ñîòðóäíèêîâ ËÔÂÝ
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà, ËÒÔ èì. Í. Í. Áî-
ãîëþáîâà, ËÈÒ ÎÈßÈ, à òàêæå Èíñòèòóòà ïðèêëàäíîé
ôèçèêè (Êèøèíåâ, Ìîëäàâèÿ) è ÌÈÐÝÀ ïðè ïîääåðæ-
êå ÐÔÔÈ.

14

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR


 �� �� �( )d RCu b� � � � 	
�273 75 96

320 at a deuteron mo-

mentum of 3.83 GeV per nucleon. The experimental values
for the resonance width are � = (63.7 ± 17.8) MeV for the
d + C reaction and � = (62.0 ± 37.2) MeV for the d + Cu
reaction. The reliability of the obtained results was also ap-
proved by applying wavelet analysis for evaluating para-
meters of the observed resonance peak.

In order to clarify the nature of the resonance observed
and to more accurately determine its parameters, we need
novel experiments that we are going to perform at the accel-
erator facility in the Veksler and Baldin Laboratory of High
Energy Physics (VBLHEP) at JINR. New theoretical inves-
tigations are also required.

The researchers of VBLHEP, the Bogoliubov Labora-
tory of Theoretical Physics, the Laboratory of Information
Technologies (JINR, Dubna), the Institute of Applied
Physics (Kishinev, Moldova), and the Moscow Institute of
Radio Engineering, Electronics, and Automation partici-
pated in the work. This work was supported by the Russian
Foundation for Basic Research, project no.
08-02-01003-A.
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Þ. Ì. Áûñòðèöêèé, À. Â. Ãóñüêîâ, Â. Í. Ïåðâóøèí, Ì. Ê. Âîëêîâ

Ýôôåêò ñèãìà-ïîëþñà è ïîëÿðèçóåìîñòü ïèîíà

Â ðàìêàõ ìîäåëè Íàìáó–Éîíà-Ëàçèíèî áûëî ïîêà-
çàíî, ÷òî âêëàä äèàãðàììû ñ ñèãìà-ïîëþñîì â ïîëÿðè-
çóåìîñòü çàðÿæåííîãî ïèîíà ÿâëÿåòñÿ îïðåäåëÿþùèì.
Ýòîò âêëàä îáóñëàâëèâàåò ñèëüíóþ t-çàâèñèìîñòü â
t M� 4 2

� . Ýòà çàâèñèìîñòü ïîçâîëÿåò îáúÿñíèòü ðàçëè-

÷èå â ðåçóëüòàòàõ èçìåðåíèÿ ïîëÿðèçóåìîñòåé ïèîíà,
ïîëó÷åííûõ ðàçëè÷íûìè êîëëàáîðàöèÿìè.

Ïîëÿðèçóåìîñòü çàðÿæåííîãî ïèîíà, îïðåäåëÿåìàÿ
÷åðåç ýôôåêòèâíóþ ïîòåíöèàëüíóþ ýíåðãèþ ïèîíà âî

âíåøíåì ýëåêòðîìàãíèòíîì ïîëå V F veff �
��

�4
2 , áûëà

âû÷èñëåíà â ðàìêàõ ìîäåëè Íàìáó–Éîíà-Ëàçèíèî [1] ñ
ó÷åòîì âêëàäîâ êâàðêîâûõ ïåòåëü â ïðèáëèæåíèè ñðåä-
íåãî ïîëÿ. Ìåçîííûå ïåòëè áûëè ó÷òåíû â ñëåäóþùåì
1/Nc ïðèáëèæåíèè [2]. Ñóììà âêëàäîâ âñåõ ïåòåëü, êî-
òîðàÿ îïðåäåëÿåò äèíàìè÷åñêóþ ïîëÿðèçóåìîñòü

ïèîíà, â îáîçíà÷åíèÿõ ��� � � 	 	
ch ôì5 8 10 4 3, è

t t M� �� / ( )2 2:
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Ýòîò ðåçóëüòàò äëÿ ïîëÿðèçóåìîñòè ñîãëàñóåòñÿ ñ
ðåçóëüòàòàìè, ïîëó÷åííûìè â ëèíåéíîé ñèãìà-ìîäå-
ëè [3] è â ïðåäåëå áåñêîíå÷íîé ìàññû �-ìåçîíà â íåëè-
íåéíîì êèðàëüíîì ëàãðàíæèàíå [4]. Íà ðèñóíêå ïîêàçà-
íû âêëàäû ìåçîííûõ è êâàðêîâûõ ïåòåëü, à òàêæå èõ
ñóììàðíûé âêëàä äëÿ m m Mu� �

2 2 24� � , mu �280 ÌýÂ

äëÿ ýôôåêòèâíîé ïîëÿðèçóåìîñòè ïèîíà, ïîÿâëÿþùåé-
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Yu. M. Bystritskiy, A. V. Guskov, V. N. Pervushin, M. K. Volkov

On the Sigma-Pole Effect in Pion Polarizability

In the framework of the Nambu–Jona-Lasinio (NJL)
model, it was shown that the sigma-pole diagram gives a
dominant contribution to the charged pion polarizability.
This contribution contains strong t-dependence in the re-
gion t M� 4 2

� . This permits us to explain different experi-

mental data obtained by different collaborations in the reac-
tion of Coulomb Nuclear Scattering.

The charged pion polarizability at effective potential

energy V F veff �
��

�4
2 was calculated in the Nam-

bu–Jona-Lasinio model [1], with the quark loops in the
mean field approximation. The meson loops were taken
into account in the next 1/Nc approximation in [2]. The sum
of contributions of all loops takes the form of the dynamical

pion polarizability in units ��� � � 	 	
ch fm58 10 4 3. and

t t M� �� / ( )2 2:
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This pion polarizability is in agreement with the results
obtained in the linear sigma model [3] and the infinite sig-
ma mass limit of the nonlinear Chiral Lagrangians [4].

The figure shows all contributions taken separately
and their sum (quarks + mesons) for m m Mu� �

2 2 24� � ,



ñÿ êàê ñëåäñòâèå ýôôåêòà ñèãìà-ïîëþñà. Ýòà t-çàâèñè-
ìîñòü ìîæåò îáúÿñíèòü ðàñõîæäåíèå ìåæäó ýêñïåðè-
ìåíòàëüíûìè ðåçóëüòàòàìè, ïîëó÷åííûìè â [5–7],

� )� �*	 � � � 	( , , )6 8 18 10 4 è ( , , )5 8 1 7 10 4� � 	 ôì3 (2)

è ðåçóëüòàòîì êîëëàáîðàöèè MARK II [8, 9]

� )� �*	 � � � 	( , , )2 2 16 10 4 ôì3

(3)

ïðè ðàçëè÷íûõ çíà÷åíèÿõ ïîïåðå÷íîãî èìïóëüñà.

Ìîäåëü Íàìáó–Éîíà-Ëàçèíèî âûÿâëÿåò îïðåäåëÿ-
þùóþ ðîëü ïðèáëèæåíèÿ ñðåäíåãî ïîëÿ è äèàãðàììû ñ
ñèãìà-ïîëþñîì. Äåòàëüíàÿ ïðîâåðêà ïðåäñêàçàííîé
t-çàâèñèìîñòè äëÿ ïîëÿðèçóåìîñòè çàðÿæåííîãî ïèîíà
ìîæåò áûòü îñóùåñòâëåíà íà óñòàíîâêå COM-
PASS [10], êîòîðàÿ óäîâëåòâîðÿåò âñåì óñëîâèÿì äëÿ
ïðåöèçèîííûõ èçìåðåíèé ïîëÿðèçóåìîñòè ïèîíà [11].
Â ýêñïåðèìåíòå COMPASS äîñòóïíà êèíåìàòè÷åñêàÿ
îáëàñòü 	 + +	2 1 8t� / , ãäå � ìåíÿåòñÿ îò çíà÷åíèÿ
�( / ) ,	 �1 8 0 8 äî çíà÷åíèÿ �( ) ,	 �2 0 3. Íåîáõîäèìàÿ
òî÷íîñòü èçìåðåíèÿ ìîæåò áûòü äîñòèãíóòà óæå çà
5 ìåñÿöåâ ðàáîòû óñòàíîâêè [2], åñëè ýêñïåðèìåíòàëü-
íàÿ íåîïðåäåëåííîñòü ìåíåå ÷åì 5 %.
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mu �280 MeV. We can see the sigma pole effect of the
t-dependence of the effective pion polarizability.

This t-dependence can explain the difference of exper-
imental results obtained in [5–7]:

� )� �*	 � � � 	( . . )6 8 18 10 4 fm 3 [6],

� )� �*	 � � � 	( . . )58 17 10 4 3fm [7], (2)
and extracted from the MARK II data [8, 9]

� )� �*	 � � � 	( . . )2 2 16 10 4 fm3
(3)

at the different transverse momentum. The NJL model re-
sult reveals the dominant role of the mean field approxima-
tion and the sigma-pole diagram. This sigma-pole diagram
contains the strong t-dependence of the measurable effec-
tive polarizability in the region of transfer of the COM-
PASS experiment [10]. If the experimental uncertainties
are less than 5% pion polarizability dependence on trans-
verse momentum can be measured in the region of variation
of the observable parameters [11].

The kinematic range, covered by the COMPASS ex-
periment, approximately corresponds to the parameter val-
ue range	 + +	2 1 8t� / , where � can take values close
to (2), i.e., �( / ) .	 �1 8 0 8 or close to (3), i.e., �( ) .	 �2 0 3.

These are the pion polarizability contributions (ordinate axis) tak-
en separately and their sum (quarks + pions) given by Eq. (1) in

terms of t t M� �� / ( )2 2 (abscissa)

Âêëàäû êâàðêîâûõ è ìåçîííûõ ïåòåëü, à òàêæå èõ ñóììà,
îïðåäåëÿåìàÿ ôîðìóëîé (1) (êâàðêè + ïèîíû) êàê ôóíêöèÿ îò

t t M� �� / ( )2 2 (àáñöèññà)
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Å. Ñ. Êîêîóëèíà, Â. À. Íèêèòèí

Ïîèñê êîëëåêòèâíûõ ÿâëåíèé â àäðîííûõ
è àäðîí-ÿäåðíûõ âçàèìîäåéñòâèÿõ
â îáëàñòè ïðåäåëüíîé ìíîæåñòâåííîñòè
íà óñêîðèòåëå Ó-70 ÈÔÂÝ

Ôèçèêà âûñîêèõ ýíåðãèé òåñíî ñâÿçàíà ñ èññëåäî-
âàíèåì ìíîæåñòâåííîãî ðîæäåíèÿ. Ðóêîâîäèòåëü ñî-
òðóäíè÷åñòâà MIRABELLE Ï. Ô. Åðìîëîâ âñïîìèíàë,
÷òî îí è åãî êîëëåãè ìå÷òàëè ïðîäâèíóòüñÿ â îáëàñòü
ìíîæåñòâåííîñòè çíà÷èòåëüíî áîëüøå ñðåäíåé. Âî
âðåìåíà ïóçûðüêîâûõ êàìåð ýòî áûëî ïðàêòè÷åñêè íå-
äîñòèæèìî. Òîëüêî ÷åðåç òðèäöàòü ëåò ñîâðåìåííàÿ
óñòàíîâêà è ìîäåðíèçèðîâàííîå ïðîãðàììíîå îáåñïå-
÷åíèå ïîçâîëèëè âûïîëíèòü òàêèå èññëåäîâàíèÿ íà
óñêîðèòåëå Ó-70 (ÈÔÂÝ, Ïðîòâèíî) â ïðîåêòå «Òåðìà-
ëèçàöèÿ» [1].

Èçâåñòíî, ÷òî â ýòîé îáëàñòè îáðàçóåòñÿ ñèñòåìà
÷àñòèö ñ âûñîêîé ïëîòíîñòüþ è âîçìîæåí ôàçîâûé ïå-

ðåõîä àäðîíîâ (ÿäåð) â êâàðê-ãëþîííóþ ìàòåðèþ. Ìû
ïîëàãàåì, ÷òî óêàçàíèåì íà òàêîé ïåðåõîä áóäåò îáíà-
ðóæåíèå êîëëåêòèâíîãî ïîâåäåíèÿ âòîðè÷íûõ ÷àñòèö
(àäðîíîâ). Ïðîåêò «Òåðìàëèçàöèÿ» íàöåëåí íà ïîèñê
òàêèõ ÿâëåíèé. Ýòè èññëåäîâàíèÿ âàæíû è óíèêàëüíû.
Ñðåäè íèõ: êîëüöåâûå ñîáûòèÿ (àíàëîã ÷åðåíêîâñêîãî
èçëó÷åíèÿ ïàðòîíàìè ãëþîíîâ) [2], áîçå-ýéíøòåéíîâ-
ñêàÿ êîíäåíñàöèÿ (ÁÝÊ) ïèîíîâ [3], ïîâûøåííûé âû-
õîä ìÿãêèõ ôîòîíîâ [4], êëàñòåðèçàöèÿ âòîðè÷íûõ ÷àñ-
òèö è äð.

Ñîòðóäíè÷åñòâî MIRABELLE ñìîãëî èçìåðèòü
ìíîæåñòâåííîñòü äî 16 çàðÿæåííûõ ÷àñòèö ïðè
50 ÃýÂ [5]. Íàø ïðîåêò íàöåëåí íà ïîèñê ñîáûòèé ñ
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Collective Phenomena Search in Hadron
and Hadron-Nuclear Interactions
in the Extreme Multiplicity Region
at the U-70 Accelerator, IHEP

High energy physics is tightly connected with multi-
plicity studies. The leader of the MIRABELLE collabora-
tion Pavel Ermolov recollected that he and his colleagues
had dreamt to move forward to a higher multiplicity region.
In the times of the bubble chamber it was difficult to get the
statistics sufficient for this purpose. Only thirty years later
the modern equipment and software allowed them to carry
out these unique researches at the U-70 accelerator (IHEP,
Protvino) in the project Thermalization [1].

It is known that the high-density matter can form at the
domain of the extreme multiplicity, and the phase transition

of the hadron matter into the quark–gluon matter can be ac-
complished in this case. We suppose the collective phe-
nomena manifestation will indicate this transition. The
Thermalization project is aimed to search such phenomena.
These studies are significant and unique. We are interested
in the formation of ring events (analogy of Cherenkov
emission gluons from quarks) [2], the Bose–Einstein con-
densation of pions [3], the excess of the soft photon
yield [4], the grouping of secondary particles — clusteriza-
tion, etc.
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ìíîæåñòâåííîñòüþ áîëåå 30 ÷àñòèö. Ñ ýòîé öåëüþ ïðî-
âåäåíî çíà÷èòåëüíîå îáíîâëåíèå óñòàíîâêè ÑÂÄ-2
(ñïåêòðîìåòð ñ âåðøèííûì äåòåêòîðîì). Â íàñòîÿùåå
âðåìÿ îíà ñîñòîèò èç óíèêàëüíîé âîäîðîäíîé ìèøåíè,
êðåìíèåâîãî ïîëîñêîâîãî äåòåêòîðà, äðåéôîâîãî òðå-
êåðà, ìàãíèòíîãî ñïåêòðîìåòðà ñ ïðîïîðöèîíàëüíûìè
êàìåðàìè, ÷åðåíêîâñêîãî ñ÷åò÷èêà è ýëåêòðîìàãíèòíî-
ãî êàëîðèìåòðà.

Äëÿ ïîäàâëåíèÿ ñîáûòèé ñ ìàëîé ìíîæåñòâåííî-
ñòüþ íàìè áûë ðàçðàáîòàí è èçãîòîâëåí ñöèíòèëëÿöè-
îííûé ãîäîñêîï (òðèããåð íà áîëüøóþ ìíîæåñòâåí-
íîñòü), âûðàáàòûâàþùèé ñèãíàë äëÿ ðåãèñòðàöèè ñî-
áûòèé ñ ÷èñëîì âòîðè÷íûõ ÷àñòèö íå íèæå çàäàííîãî
óðîâíÿ (óðîâåíü òðèããåðà). Íà ðèñ. 1 ïîêàçàíû ðàñïðå-
äåëåíèÿ ïî ìíîæåñòâåííîñòè ïðè òðåõ óðîâíÿõ òðèããå-

ðà (8, 10 è 12) â ïðîåêöèè Õ. Âèäíî ïîäàâëåíèå ýòèõ
ðàñïðåäåëåíèé íèæå óðîâíÿ òðèããåðà è ñîâïàäåíèå ïðè
ìíîæåñòâåííîñòè áîëüøå çàäàííîãî óðîâíÿ.

Íàì óäàëîñü ïðîäâèíóòüñÿ íà òðè ïîðÿäêà âíèç è
ïîëó÷èòü (ïðåäâàðèòåëüíî) ðàñïðåäåëåíèå äî 24 çàðÿ-
æåííûõ ÷àñòèö âêëþ÷èòåëüíî ïî äàííûì âåðøèííîãî
äåòåêòîðà. Íà ðèñ. 2 ïðèâåäåíû äëÿ ñðàâíåíèÿ ÷åòûðå
ðàñïðåäåëåíèÿ: äàííûå MIRABELLE ïðè 50 è 70 ÃýÂ,
äàííûå ñîòðóäíè÷åñòâà ÑÂÄ è ïðåäñêàçàíèÿ, ñäåëàí-
íûå â ðàìêàõ ìîäåëè ãëþîííîé äîìèíàíòíîñòè [6].
Íàøè ðåçóëüòàòû õîðîøî ñîãëàñóþòñÿ ñ äàííûìè
MIRABELLE è ïðåäñêàçàíèÿìè ìîäåëè.

Â íàñòîÿùåå âðåìÿ ñîòðóäíè÷åñòâî ÑÂÄ ðàçðàáî-
òàëî íîâîå ïðîãðàììíîå îáåñïå÷åíèå äëÿ ïîèñêà òðå-
êîâ â äðåéôîâîì òðåêåðå è ïðîïîðöèîíàëüíûõ êàìå-
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The MIRABELLE collaboration could register multi-
plicity up to 16 charged particles at 50 GV [5]. Our project
is aimed at the event search with multiplicity more than 30
particles. To reach this goal, we have renewed SVD-2 setup
(Spectrometer with Vertex Detector). Now it is a modern
experimental installation equipped with a unique strip sili-
con detector, a drift tube tracker, a magnetic spectrometer
with proportional chambers, Cherenkov counter and an
electromagnetic calorimeter.

In our experiment the suppression of low-multiplicity
events is carried out by means of a trigger system. For this
purpose a scintillation hodoscope (high-multiplicity trig-
ger) was designed and manufactured. It produces a signal
which permits us to register events with multiplicity not
lower than the specified level. In Fig. 1 the multiplicity dis-
tributions at three trigger levels (8, 10 and 12) are shown on
X projection. It is seen that multiplicity distributions lower

than the trigger level are suppressed and coincide at multi-
plicity more than the highest level.

We were successful to advance three orders below and
have (preliminary) distribution up to 24 charged particles
(MIRABELLE data are constrained by 16) by means of
vertex detector data. Figure 2 illustrates four multiplicity
distributions for comparison: MIRABELLE results at 70
and 50 GeV, the last distribution is consistent with SVD
distribution and the gluon dominance model predic-
tions [6].

At present our SVD collaboration have designed and
debugged new software for track reconstruction using
these additional detectors based on the Kalman Filter tech-
nique. The Kalman filtering procedure gives us a possibili-
ty of taking into account heterogeneous magnetic field,
multiple scattering and energy losses. This algorithm can
carry out the tracks reconstructed with or without tracks
found in the vertex detector.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 1. Ðàñïðåäåëåíèÿ ïî
ìíîæåñòâåííîñòè ïðè óðîâíÿõ
òðèããåðà 8, 10 è 12

Fig. 1. Multiplicity distributions at
trigger levels 8, 10 and 12



ðàõ. Ýòî ïðîãðàììíîå îáåñïå÷åíèå ïîçâîëÿåò ó÷èòû-
âàòü íåîäíîðîäíîñòü ìàãíèòíîãî ïîëÿ, ìíîãîêðàòíîå
ðàññåÿíèå è ïîòåðè ýíåðãèè.

Â óãëîâîì ðàñïðåäåëåíèè òðåêîâ â ñîáûòèÿõ ñ ìíî-
æåñòâåííîñòüþ áîëåå 8 ïîëó÷åíî óêàçàíèå íà ñóùå-
ñòâîâàíèå äâóõ ïèêîâ (ðèñ. 3) [7]. Â ðàñïðåäåëåíèè ñ

ìåíüøåé ìíîæåñòâåííîñòüþ ïèêè îòñóòñòâóþò. Çíà÷è-
ìîñòü ïèêîâ íà óðîâíå 3–4 ñòàíäàðòíûõ îòêëîíåíèé.
Åñëè ïðåäïîëîæèòü, ÷òî ïðèðîäà ýòèõ ïèêîâ ñâÿçàíà ñ
÷åðåíêîâñêèì èçëó÷åíèåì, òî, â ñîîòâåòñòâèè ñ òåîðèåé
Äðåìèíà [2], êîýôôèöèåíò ïðåëîìëåíèÿ ýòîé ñðåäû äëÿ
ëåâîãî ïèêà n = 1,0023 � 0,0003. Ñòîëü íåçíà÷èòåëüíîå
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In the angular distribution of tracks in the case of the
events with the multiplicity more than 8, an indication of
two picks was obtained (Fig. 3) [7]. In the angular distribu-
tion with smaller multiplicity any picks are absent. The reli-
ability of picks is about 3–4 mean-square errors. If we as-
sume that this two-hump structure is caused by the Che-
renkov radiation, it is possible to use the formula by
Dremin [2] and define the refraction index of this medium.
It is equal to n = 1.0023 ± 0.0003 for the left pick. So, such

a negligible distinction from 1 can be explained by the
strong rarefied parton medium for high x (the share of par-
ton energy). The Monte Carlo simulation and following
track reconstruction have not revealed picks in the high
multiplicity region.

At the U-70 energies in proton interactions mainly the
pions are formed. Their energy is descending if multiplicity
increases. V. Begun and M. Gorenstein have shown that it

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ðèñ. 2. Ðàñïðåäåëåíèÿ ïî ìíîæåñòâåííîñòè: äàííûå

MIRABELLE ïðè 70 ÃýÂ (�), 50 ÃýÂ (�), äàííûå ÑÂÄ ( ) è
ïðåäñêàçàíèÿ â ðàìêàõ ìîäåëè ãëþîííîé äîìèíàíòíîñòè

(ëèíèÿ)

Fig. 2. Multiplicity distributions obtained at Mirabelle: � —

50 GeV and � — 70 GeV, at SVD-2: — 50 GeV, the solid
curve — GDM prediction

Ðèñ. 3. Óãëîâîå ðàñïðåäåëåíèå òðåêîâ äëÿ ñîáûòèé ñ ìàëîé
(ëåâàÿ ëèíèÿ) è áîëüøîé (ïðàâàÿ ëèíèÿ) ìíîæåñòâåííîñòÿìè

â ðð-âçàèìîäåéñòâèÿõ ïðè 50 ÃýÂ

Fig. 3. The angular distributions for events with low, not more
than 8 charged particles (left curve), and with high multiplicity,

more than 8 (right curve), in pp interactions at 50 GeV



îòëè÷èå åãî îò åäèíèöû ìîæíî îáúÿñíèòü ñèëüíîé ðàç-
ðåæåííîñòüþ ïàðòîííîé ñðåäû äëÿ áîëüøèõ çíà÷åíèé x

(äîëè ýíåðãèè ïàðòîíà). Ìîíòå-êàðëî-ìîäåëèðîâàíèå è
ïîñëåäóþùàÿ ðåêîíñòðóêöèÿ òðåêîâ íå îáíàðóæèëè
ïèêîâ â îáëàñòè áîëüøîé ìíîæåñòâåííîñòè.

Âî ìíîæåñòâåííîì ïðîöåññå â îñíîâíîì ðîæäàþò-
ñÿ ïè-ìåçîíû, çàðÿæåííûå è íåéòðàëüíûå. Ñ ðîñòîì
ìíîæåñòâåííîñòè èõ ýíåðãèÿ óìåíüøàåòñÿ. Â. Áåãóí è
Ì. Ãîðåíøòåéí ïîêàçàëè, ÷òî ýòî ìîæåò ïðèâåñòè ê
îáðàçîâàíèþ ÁÝÊ [3]. Óêàçàíèåì íà òàêîå ïîâåäåíèå
áóäåò ðåçêîå è àíîìàëüíî áîëüøîå óâåëè÷åíèå ôëóêòó-
àöèé ÷èñëà íåéòðàëüíûõ ìåçîíîâ ïðè ôèêñèðîâàííîé
ïîëíîé ìíîæåñòâåííîñòè.

Â íàñòîÿùåå âðåìÿ âûïîëíåí îòáîð ñîáûòèé ñ
áîëüøîé ìíîæåñòâåííîñòüþ çàðÿæåííûõ ÷àñòèö è äëÿ
íèõ ïðîâîäèòñÿ ðåêîíñòðóêöèÿ ãàììà-êâàíòîâ è íåé-
òðàëüíûõ ìåçîíîâ â ýëåêòðîìàãíèòíîì êàëîðèìåòðå.
Ýòî ïîçâîëèò îòâåòèòü íà âîïðîñ î âîçìîæíîñòè îáðà-
çîâàíèÿ ÁÝÊ â ðð-âçàèìîäåéñòâèÿõ â îáëàñòè ïðåäåëü-
íîé ìíîæåñòâåííîñòè.

Ïî-ïðåæíåìó î÷åíü àêòóàëüíîé îñòàåòñÿ çàãàäêà
ïîâûøåííîãî âûõîäà ìÿãêèõ ôîòîíîâ ïî ñðàâíåíèþ ñ
îöåíêàìè, ïîëó÷åííûìè â êâàíòîâîé ýëåêòðîäèíàìèêå.
Ñóùåñòâóþùèå ýêñïåðèìåíòàëüíûå äàííûå ñâèäåòåëü-
ñòâóþò î çíà÷èòåëüíîì ïðåâûøåíèè âûõîäà òàêèõ ôî-

òîíîâ ðàñ÷åòíîé âåëè÷èíû. Äëÿ çàðÿæåííûõ ïèîíîâ
ïðåâûøåíèå ñîñòàâëÿåò îêîëî 5–8 ðàç, äëÿ íåéòðàëü-
íûõ — 25 ðàç. Ìîíòå-êàðëî-ãåíåðàòîðû íå ìîãóò îáú-
ÿñíèòü ýòîãî. Ìû ïðåäïîëàãàåì, ÷òî ïîâûøåííûé âû-
õîä ìÿãêèõ ôîòîíîâ ìîæåò áûòü îáóñëîâëåí íàëè÷èåì
ìÿãêèõ ãëþîíîâ, ýíåðãèè êîòîðûõ íåäîñòàòî÷íî äëÿ ðî-
æäåíèÿ íîâûõ àäðîíîâ è îíà ïðåâðàùàåòñÿ â ýëåêòðî-
ìàãíèòíîå èçëó÷åíèå. Â íàñòîÿùåå âðåìÿ ìû ðàáîòàåì
íàä ñîçäàíèåì êàëîðèìåòðà äëÿ ðåãèñòðàöèè ìÿãêîãî
ãàììà-èçëó÷åíèÿ. Èññëåäîâàíèÿ êîëëåêòèâíîãî ïîâå-
äåíèÿ â îáëàñòè ïðåäåëüíûõ ìíîæåñòâåííîñòåé ïðî-
äîëæàþòñÿ. Ïîñëåäíèå ðåçóëüòàòû òàêèõ èññëåäîâàíèé
áûëè äîëîæåíû íà XXXIX Ìåæäóíàðîäíîì ñèìïîçèó-
ìå ïî ìíîãî÷àñòè÷íîé äèíàìèêå (Ãîìåëü, Áåëîðóññèÿ).
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can lead to BEC formation [3]. The indication of such be-
havior in the vicinity of the BEC point will be an abrupt and
anomalous increase of the scaled variances of neutral and
charged pion number fluctuations. At present the events
with high multiplicity selection have been carried out and
gamma-quanta reconstruction is provided. It will allow an-
swering to BEC formation in pp interactions in the extreme
multiplicity region.

As usual, the puzzle of the anomalous soft photon yield
in comparison with the estimations obtained in quantum
electrodynamics is a very topical one. The available experi-
mental data show a significantly increased (5–8 times for
charged and 25 times for neutral particles) photon yield.

Monte Carlo event generators do not explain such a
phenomenon. We suggest that the excess of soft photon
yield can be caused by soft gluons whose energy is insuffi-
cient for new hadron production and transforming it into
electromagnetic radiation. Now we are working to produce
a soft gamma-quantum registration calorimeter. The collec-
tive behavior studies are continued in the extreme multi-
plicity region. The last results of our research were reported
at the XXXIX International Symposium on Multriparticle
Dynamics in Gomel, Belarus.
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Ì. Ã. Êàäûêîâ, Ñ. È. Òþòþííèêîâ, Â. È. Ôóðìàí, Â. Â. ×èëàï

«Ýíåðãèÿ ïëþñ òðàíñìóòàöèÿ»:
ÿäåðíàÿ ýíåðãåòèêà — íàñòîÿùåå è áóäóùåå

Ñî âðåìåí ñîçäàíèÿ ÎÈßÈ ýëåêòðîÿäåðíàÿ òåìàòè-
êà çàíèìàåò âàæíîå ìåñòî â ïëàíàõ èññëåäîâàíèé, ïðî-
âîäèìûõ ôèçèêàìè ðàçëè÷íûõ ëàáîðàòîðèé Èíñòèòóòà.
Ýêñïåðèìåíòû ïî èçó÷åíèþ ðàçìíîæåíèÿ íåéòðîíîâ â
ìàññèâíûõ ìèøåíÿõ èç òÿæåëûõ ýëåìåíòîâ âûïîëíÿ-
ëèñü íà ïó÷êàõ ôàçîòðîíà ËßÏ (Ð. Ã. Âàñèëüêîâ,
Â. È. Ãîëüäàíñêèé), ñèíõðîôàçîòðîíà ËÂÝ (Ê. Ä. Òîë-
ñòîâ, Á. À. Êóëàêîâ, ïðîåêò «Ýíåðãèÿ») è íóêëîòðîíà
ËÔÂÝ â ðàìêàõ øèðîêîé ìåæäóíàðîäíîé êîëëàáîðà-
öèè «Ýíåðãèÿ ïëþñ òðàíñìóòàöèÿ» (Ì. È. Êðèâîïóñ-
òîâ). Ñóùåñòâåííûé âêëàä â êîìïüþòåðíîå ìîäåëèðî-
âàíèå ïðîöåññîâ â ýëåêòðîÿäåðíûõ ñèñòåìàõ áûë âíå-
ñåí ó÷åíûìè ËÈÒ (ËÂÒÀ) (Â. Ñ. Áàðàøåíêîâ). Ê
íàñòîÿùåìó âðåìåíè ýêñïåðèìåíòû ïî ýëåêòðîÿäåðíîé
òåìàòèêå, ïðîâîäèìûå íà ìîäåðíèçèðîâàííîì óñêîðè-
òåëå íóêëîòðîí-Ì ËÔÂÝ, îáúåäèíÿþò ôèçèêîâ ËÔÂÝ,
ËÍÔ, ËßÏ, ËÈÒ, ïðåäñòàâèòåëåé äåñÿòè ñòðàí-ó÷àñò-
íèö ÎÈßÈ, à òàêæå ïÿòè ñîòðóäíè÷àþùèõ ñ Èíñòèòó-

òîì ñòðàí (Àâñòðàëèÿ, Ãåðìàíèÿ, Ãðåöèÿ, Èíäèÿ è
Ñåðáèÿ). È òàêîé íåèçìåííûé èíòåðåñ ê äàííûì èññëå-
äîâàíèÿì ïðåäñòàâëÿåòñÿ íå ñëó÷àéíûì, åñëè çàäó-
ìàòüñÿ î òîì, ÷òî àëüòåðíàòèâû ÿäåðíîé ýíåðãåòèêå êàê
â áëèæàéøèå äåñÿòèëåòèÿ, òàê è â îáîçðèìîì áóäóùåì
íå ñóùåñòâóåò [1].

Òðàäèöèîííàÿ àòîìíàÿ ýíåðãåòèêà, îñíîâàííàÿ íà
èñïîëüçîâàíèè â êà÷åñòâå òîïëèâà óðàíà, îáîãàùåííî-
ãî èçîòîïîì 235U èëè 239Pu, ïîçâîëèëà áû, â ïðèíöèïå,
ðåøèòü ýíåðãåòè÷åñêèå ïðîáëåìû ÷åëîâå÷åñòâà (ïðè
óñëîâèè ðåàëèçàöèè ðàñøèðåííîãî âîñïðîèçâîäñòâà
òîïëèâà), åñëè áû óäàëîñü ñâåñòè ê ìèíèìóìó âåðîÿò-
íîñòü àâàðèé ñ âûáðîñîì ðàäèîàêòèâíîñòè â îêðóæàþ-
ùóþ ñðåäó, à òàêæå ñîçäàòü ïðèåìëåìóþ òåõíîëîãèþ
ïåðåðàáîòêè è óòèëèçàöèè îòðàáîòàííîãî ÿäåðíîãî òî-
ïëèâà (ÎßÒ) è äîëãîâðåìåííîãî õðàíåíèÿ âûñîêîàê-
òèâíûõ ðàäèîàêòèâíûõ îòõîäîâ (ÐÀÎ).
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M. G. Kadykov, S. I. Tyutyunnikov, V. I. Furman, V. V. Chilap

«Energy plus Transmutation»:
Nuclear Power — the Present and the Future

Since the foundation of JINR the electronuclear sub-
jects have occupied an important place in plans of the re-
search performed by physicists at various laboratories of
the Institute. Experiments on studying neutron multiplica-
tion in massive targets from heavy elements were carried
out on beams of the synchrocyclotron of the LNP
(R. G. Vasilkov, V. I. Goldansky), the synchrophasotron of
the LHE (K. D. Tolstov, B. A. Kulakov, the project «Ener-
gy») and the Nuclotron of the VBLHEP within the limits of
a wide international collaboration «Energy plus Transmu-
tation» (M. I. Krivopustov). The essential contribution to
computer modeling of processes going in electronuclear
systems has been brought by scientists of LIT (LCTA)
(V. S. Barashenkov). By this time, experiments on the elec-
tronuclear topics carried out on the modernized Nuclo-
tron-M of VBLHEP bring together physicists from
VBLHEP, FLNP, DLNP, LIT, representatives of ten JINR
Member States and also five countries co-operating with
the Institute (Australia, Germany, Greece, India, and Ser-
bia). And such interest in this topic does not seem an inci-
dental one if one reflects that alternatives to nuclear power

in the next decades and in the foreseeable future do not ex-
ist [1].

The traditional atomic power based on use of natural
uranium as fuel, enriched with an isotope 235U or 239Pu,
would allow one to solve, basically, power problems of
mankind (under condition of the expanded reproduction of
fuel), if it were possible to reduce to a minimum the proba-
bility of incidents with radioactivity emission into environ-
ment and also to create comprehensible technology of
processing and recycling of the used nuclear fuel (UNF)
and long-term storage of highly active radioactive waste
(RAW).

In immediate prospects, using traditional reactor tech-
nologies, not capital expenses but those on the recycling of
UNF, maintenance of nonproliferation mode and for a con-
clusion from operation of the blocks which have fulfilled
the resource will be the basic expenses in atomic power sta-
tion life cycle. It will lead to an unreasonable rise in price of
energy and can essentially slow down world economic de-
velopment. Another key problem of traditional atomic po-
wer is limitation of 235U stocks — in its power equivalent



Â áëèæàéøåé ïåðñïåêòèâå ïðè èñïîëüçîâàíèè òðà-
äèöèîííûõ ðåàêòîðíûõ òåõíîëîãèé îñíîâíûìè çàòðà-
òàìè â æèçíåííîì öèêëå ÀÝÑ áóäóò íå êàïèòàëüíûå çà-
òðàòû, à ðàñõîäû íà îáðàùåíèå ñ ÎßÒ, îáåñïå÷åíèå ðå-
æèìà íåðàñïðîñòðàíåíèÿ è âûâîä èç ýêñïëóàòàöèè
áëîêîâ, îòðàáîòàâøèõ ñâîé ðåñóðñ. Ýòî ïðèâåäåò ê íå-
ïîìåðíîìó óäîðîæàíèþ ýíåðãèè è ìîæåò ñóùåñòâåííî
çàìåäëèòü ìèðîâîå ýêîíîìè÷åñêîå ðàçâèòèå. Åùå îä-
íîé êëþ÷åâîé ïðîáëåìîé òðàäèöèîííîé àòîìíîé ýíåð-
ãåòèêè ÿâëÿåòñÿ îãðàíè÷åííîñòü çàïàñîâ óðàíà-235 — â
ýíåðãåòè÷åñêîì ýêâèâàëåíòå åãî íå áîëüøå, ÷åì íåôòè
è ãàçà [1], ïîýòîìó ãîâîðèòü îá àòîìíîé ýíåðãåòèêå,
îñíîâàííîé òîëüêî íà îáîãàùåííîì óðàíå, êàê î ïîëíî-
öåííîé àëüòåðíàòèâå îðãàíè÷åñêîìó òîïëèâó, ïî ìåíü-
øåé ìåðå, íåêîððåêòíî.

Ìåæäóíàðîäíûì àãåíòñòâîì ïî àòîìíîé ýíåðãèè
(ÌÀÃÀÒÝ) áûëè âûðàáîòàíû ñëåäóþùèå îñíîâíûå
òðåáîâàíèÿ ê øèðîêîìàñøòàáíîé ÿäåðíîé ýíåðãåòèêå:
1) íàëè÷èå çàïàñîâ ñûðüÿ äëÿ ïðîèçâîäñòâà ÿäåðíîãî
òîïëèâà íà ñîòíè ëåò; 2) ýêâèâàëåíòíîñòü êîëè÷åñòâà
äîáûòîé èç Çåìëè ðàäèîàêòèâíîñòè è ðàäèîàêòèâíî-
ñòè, çàõîðîíåííîé â íåé, îáðàçîâàâøåéñÿ â ðåçóëüòàòå
ðàáîòû ÀÝÑ; 3) îáåñïå÷åíèå óñëîâèé, ãàðàíòèðóþùèõ
íåðàñïðîñòðàíåíèå ÿäåðíîãî îðóæèÿ; 4) åñòåñòâåííàÿ
áåçîïàñíîñòü óñòàíîâîê ñ ÿäåðíûì òîïëèâîì.

Óñëîâèåì, îïðåäåëÿþùèì, áûòü èëè íå áûòü øèðî-
êîìàñøòàáíîé ÿäåðíîé ýíåðãåòèêå, ÿâëÿåòñÿ âûïîëíå-
íèå 1-ãî òðåáîâàíèÿ ÌÀÃÀÒÝ. Äåéñòâèòåëüíî, åñëè íåò
ñîîòâåòñòâóþùèõ çàïàñîâ ñûðüÿ, òî íåò è ïðåäìåòà äëÿ
îáñóæäåíèÿ. Íà Çåìëå èìåþòñÿ çíà÷èòåëüíûå çàïàñû
óðàíà-238 è òîðèÿ-232, êîòîðûå ïîòåíöèàëüíî ìîãóò
îáåñïå÷èòü âñå ýíåðãåòè÷åñêèå ïîòðåáíîñòè ÷åëîâå÷å-
ñòâà â òå÷åíèå íåñêîëüêèõ òûñÿ÷ ëåò. Îäíàêî â òðàäèöè-
îííûõ ðåàêòîðàõ îíè ïðàêòè÷åñêè ãîðåòü íå ìîãóò.

Àëüòåðíàòèâíûì ñïîñîáîì ïîëó÷åíèÿ àòîìíîé
ýíåðãèè ìîæåò ñëóæèòü èñïîëüçîâàíèå óïðàâëÿåìûõ
óñêîðèòåëåì ïîäêðèòè÷åñêèõ ðàçìíîæàþùèõ ñèñòåì,
íàçûâàåìûõ â Ðîññèè ýëåêòðîÿäåðíûìè [2]. Àíãëèé-
ñêàÿ àááðåâèàòóðà êëàññè÷åñêèõ ýëåêòðîÿäåðíûõ óñòà-
íîâîê — ADS (Accelerator Driven Subcritical) ñèñòåìû.

Èäåÿ âïåðâûå áûëà âûñêàçàíà âî âðåìåíà áóðíîãî
ðàçâèòèÿ ôèçèêè óñêîðèòåëåé åùå â 1950-å ãã. Îäíàêî
ïî ðÿäó ïðè÷èí, â òîì ÷èñëå è òåõíîëîãè÷åñêîãî õàðàê-
òåðà, íà ïðàêòèêå îíà ðåàëèçîâàíà íå áûëà. Ê íåé âåð-
íóëèñü ñóùåñòâåííî ïîçæå — â íà÷àëå 1990-õ ãã., íà
âîëíå îñìûñëåíèÿ ïðè÷èí è ïîñëåäñòâèé ×åðíîáûëü-
ñêîé àâàðèè. Â ýòîé òåõíîëîãèè ïðîòîíû ñ ýíåðãèåé
îêîëî 1 ÃýÂ îáëó÷àþò ìèøåíü èç òÿæåëîãî ìåòàëëà (Bi,
Pb), íàõîäÿùóþñÿ â öåíòðå ïîäêðèòè÷åñêîé àêòèâíîé
çîíû, â ðåçóëüòàòå ÷åãî ðîæäàþòñÿ áûñòðûå íåéòðîíû.
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no more than oil and gas [1]; therefore, to speak about the
energy production based only on enriched uranium as about
high-grade alternative to organic fuel is at least incorrect.

According to the International Atomic Energy Agency
(IAEA), the large-scale nuclear power should meet the fol-
lowing basic requirements: 1) presence of stocks of raw
materials for manufacture of nuclear fuel for hundreds of
years; 2) equivalence of quantity of the radioactivity ex-
tracted from the Earth and radioactivity buried in it, formed
as a result of work by the atomic power station; 3) mainte-
nance of the conditions guaranteeing nonproliferation of
the nuclear weapon; 4) natural safety of installations with
nuclear fuel.

The issue that defines if large-scale nuclear power is
«to be or not to be» presupposes the fulfillment of IAEA re-
quirement 1. Really, if there are no corresponding stocks of
raw materials there is no subject for discussion. On the
Earth there are considerable stocks of uranium-238 and
thorium-232 which can potentially provide all energy
needs of mankind during several thousand years. However,
in traditional reactors they practically cannot burn.

An alternative way to produce atomic energy is to use
accelerator-driven subcritical multiplying systems, named

in Russia electronuclear [2] ones. An English abbreviation
of classical electronuclear installations is an ADS (acceler-
ator-driven subcritical) system.

The idea has been proposed for the first time at the peri-
od of active development of accelerator physics in the
1950s. However, for some reasons, including technological
ones, in practice it has not been realized. It has returned es-
sentially later — in the early nineties, on a wave of evalua-
tion of the reasons and consequences of the Chernobyl acci-
dent. In this technology protons with energy about 1 GeV
irradiate a target from heavy metal (Bi, Pb), being in the
centre of a subcritical active zone where fast neutrons are
born. Neutrons cause fission of the active zone material (U,
Pu) and the heat produced by this process allows producing
energy. Such a system is safely operated. And by that it nat-
urally satisfies requirement 4 of IAEA.

Research of physical aspects of an electronuclear way
of energy production is actively conducted today in labora-
tories of many scientific centres of the world, including the
USA, Germany, France, Sweden, Switzerland, Japan, Rus-
sia, Belarus, China, India, etc. Large national projects aim-
ed at development of demonstration prototypes of indus-
trial ADS systems in Japan (JPARC), the USA (RACE) and



Íåéòðîíû âûçûâàþò äåëåíèå ìàòåðèàëà (U, Pu) àêòèâ-
íîé çîíû, òåïëîñúåì ñ êîòîðîé ïîçâîëÿåò ïðîèçâîäèòü
ýíåðãèþ. Òàêàÿ ñèñòåìà ëåãêî è áåçîïàñíî óïðàâëÿåìà.
È òåì ñàìûì óäîâëåòâîðÿåò 4-ìó òðåáîâàíèþ
ÌÀÃÀÒÝ.

Èññëåäîâàíèÿ ôèçè÷åñêèõ àñïåêòîâ ýëåêòðîÿäåð-
íîãî ñïîñîáà ïîëó÷åíèÿ ýíåðãèè ñåãîäíÿ àêòèâíî ïðî-
âîäÿòñÿ â ëàáîðàòîðèÿõ ìíîãèõ íàó÷íûõ öåíòðîâ ìèðà,
â òîì ÷èñëå â ÑØÀ, Ãåðìàíèè, Ôðàíöèè, Øâåöèè,
Øâåéöàðèè, ßïîíèè, Ðîññèè, Áåëîðóññèè, Êèòàå, Èí-
äèè è äð. Îñóùåñòâëÿþòñÿ êðóïíûå íàöèîíàëüíûå ïðî-
åêòû ñîçäàíèÿ äåìîíñòðàöèîííûõ ïðîòîòèïîâ ïðîìû-
øëåííûõ ADS-ñèñòåì â ßïîíèè (JPARC), ÑØÀ
(RACE) è ñîâìåñòíûé åâðîïåéñêèé ïðîåêò EURO-
TRANS. Â Ðîññèè ðÿä èññëåäîâàíèé ñ îáëó÷åíèåì ìà-
ëûõ ìèøåíåé íà ïðÿìûõ ïðîòîííûõ ïó÷êàõ âåäåòñÿ â
ÈÒÝÔ. Ýêñïåðèìåíòû æå ñ äîëãîæèâóùèìè îñêîëêàìè
äåëåíèÿ è òðàíñóðàíîâûìè ìèøåíÿìè êàê íà ïðÿìûõ
ïó÷êàõ, òàê è â ïîòîêàõ èñïàðèòåëüíûõ íåéòðîíîâ ïðî-
âîäèëèñü òîëüêî â ÎÈßÈ, êîòîðûé çäåñü ÿâëÿåòñÿ ëèäå-
ðîì. Ýòè ðàáîòû ïî èçó÷åíèþ òðàíñìóòàöèè äîëãîæè-
âóùèõ îòõîäîâ, â ïåðâóþ î÷åðåäü 129I è ìëàäøèõ àêòè-
íèäîâ 237Np, 238,239Pu, 241Am, â òå÷åíèå ðÿäà
ïîñëåäíèõ ëåò ïðîâîäÿòñÿ â ðàìêàõ øèðîêîé ìåæäóíà-
ðîäíîé êîëëàáîðàöèè íà ïîäêðèòè÷åñêîé 238U/Pb óñòà-

íîâêå «Ýíåðãèÿ ïëþñ òðàíñìóòàöèÿ» íà ïó÷êàõ íóêëî-
òðîíà ËÔÂÝ.

Ðåçóëüòàòû òåîðåòè÷åñêèõ è ýêñïåðèìåíòàëüíûõ
èññëåäîâàíèé êëàññè÷åñêèõ ADS-ñèñòåì âûÿâèëè ðÿä
èõ ñåðüåçíûõ íåäîñòàòêîâ. Äåëî â òîì, ÷òî ñòàðòîâàÿ
ïîäêðèòè÷íîñòü ðàññìàòðèâàåìûõ àêòèâíûõ çîí ÿâëÿ-
åòñÿ äîñòàòî÷íî âûñîêîé (keff ~ 0,97,0,98) áëàãîäàðÿ
âêëþ÷åíèþ â íèõ óðàíà-235 è/èëè ïëóòîíèÿ-239. Ïî-
ýòîìó ñïåêòð íåéòðîíîâ â àêòèâíîé çîíå ADS-ñèñòåìû
ôîðìèðóåòñÿ â îñíîâíîì íåéòðîíàìè äåëåíèÿ è ÿâëÿåò-
ñÿ áëèçêèì ê ðåàêòîðíîìó ñïåêòðó. Æåñòêàÿ æå ÷àñòü
íåéòðîííîãî ñïåêòðà, îáðàçîâàííîãî â ïðîöåññå âíó-
òðèÿäåðíîãî êàñêàäà, êîòîðûé âûçûâàåòñÿ ðåëÿòèâèñò-
ñêèì ïó÷êîì èíèöèèðóþùèõ ïðîòîíîâ, äàåò îòíîñè-
òåëüíî ìàëûé âêëàä â ïîëíûé íåéòðîííûé ñïåêòð. Òà-
êèì îáðàçîì, ïðè ðàáîòå êëàññè÷åñêîé ADS-ñèñòåìû ñ
èñïîëüçîâàíèåì â êà÷åñòâå áàçîâîãî ìàòåðèàëà àêòèâ-
íîé çîíû åñòåñòâåííîãî óðàíà èëè òîðèÿ íàðÿäó ñ
îñêîëêàìè äåëåíèÿ îáðàçóþòñÿ ïëóòîíèé-239 èëè
óðàí-233, à òàêæå ìèíîðíûå àêòèíèäû, êîòîðûå îñëîæ-
íÿþò óïðàâëåíèå ñèñòåìîé. Ïðè ýòîì èñïîëüçîâàíèå
äëÿ «âûæèãàíèÿ» íàðàáàòûâàåìûõ ìèíîðíûõ àêòèíè-
äîâ æåñòêîé ÷àñòè ñïåêòðà íåéòðîíîâ ñòàíîâèòñÿ íåýô-
ôåêòèâíûì èç-çà áîëüøîãî âêëàäà äåëèòåëüíîãî íåé-
òðîííîãî ñïåêòðà, âåäóùåãî ê èõ îáðàçîâàíèþ.
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the joint European project EUROTRANS are carried out.
In Russia some studies of small target irradiation on direct
proton beams is conducted at ITEP, Moscow. Experiments
with long-lived fission products and transuranium targets
both on direct beams and in evaporation neutron fields
were carried out only at JINR, which is the leader in this
area of investigation. The work on studying a transmutation
of long-living radioactive waste, first of all, 129I and minor
actinides 237Np, 238,239Pu, 241Am, has been conducted in
the last few years within the framework of a wide interna-
tional collaboration on the basis of the subcritical 238U/Pb
setup «Energy plus Transmutation» with beams of the
VBLHEP Nuclotron.

Results of theoretical and experimental research of
classical ADS systems have revealed a number of their seri-
ous drawbacks. The matter is that the starting subcriticality
of the considered active zones is high enough (keff ~
~0.97,0.98), thanks to inclusion of 235U and/or 239Pu into
them. Therefore, the spectrum of neutrons in such an active
zone of the ADS system is formed basically by fission neu-
trons and is close to the reactor spectrum. The high-energy
part of the neutron spectrum formed in the course of the in-
tranuclear cascade, which is caused by a relativistic beam

of initiating protons, gives rather small contribution to the
full neutron spectrum. Thus, the work of the classical ADS
system using as a base material an active core of natural
uranium or thorium gives rise to 239Pu or 233U along with
fission products as well as minor actinides which compli-
cate management of the system. Thus, the use of high-ener-
gy («rigid») part of a neutron spectrum for «burning out»
minor actinides becomes inefficient because of the domina-
tive contribution of the fission neutron spectrum leading to
their formation.

Recently on the basis of experimental and theoretical
studies of different years, carried out in some Russian sci-
entific centres including JINR [3–5], a fundamentally new
scheme of the nuclear relativistic technology (NRT) of en-
ergy production was proposed [6]. This scheme is based on
an effective utilization of a high-energy part of the neutron
spectrum formed in the course of irradiation of the deep
subcritical active zone with relativistic particles.

The idea of NRT is in return to a quasi-infinite active
zone of the natural or depleted uranium or thorium as was
proposed in papers on electronuclear breeding, executed in
different years at JINR [3, 5]. Such active zones are deeply
subcritical. As was shown by G. I. Marchuk in 1958 [7],
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Íåäàâíî íà îñíîâå ýêñïåðèìåíòàëüíûõ è òåîðåòè-
÷åñêèõ èññëåäîâàíèé ðàçíûõ ëåò, ïðîâåäåííûõ â ðÿäå
íàó÷íûõ öåíòðîâ Ðîññèè, âêëþ÷àÿ ÎÈßÈ [3–5], áûëà
ïðåäëîæåíà ïðèíöèïèàëüíî íîâàÿ ñõåìà ÿäåðíîé ðåëÿ-
òèâèñòñêîé òåõíîëîãèè (ßÐÒ) ïîëó÷åíèÿ ýíåðãèè [6].
Ýòà ñõåìà áàçèðóåòñÿ íà ýôôåêòèâíîì èñïîëüçîâàíèè
æåñòêîé ÷àñòè íåéòðîííîãî ñïåêòðà, îáðàçóþùåãîñÿ â
ïðîöåññå îáëó÷åíèÿ ãëóáîêî ïîäêðèòè÷íîé àêòèâíîé
çîíû ðåëÿòèâèñòñêèìè ÷àñòèöàìè.

Èäåÿ ßÐÒ ñîñòîèò â âîçâðàòå ê êâàçèáåñêîíå÷íîé
àêòèâíîé çîíå èç ïðèðîäíîãî (îáåäíåííîãî) óðàíà èëè
òîðèÿ, êàê ýòî è ïðåäëàãàëîñü â ðàáîòàõ ïî ýëåêòðî-
ÿäåðíîìó áðèäèíãó, âûïîëíåííûõ â ðàçíûå ãîäû â
ÎÈßÈ [3, 5]. Òàêèå àêòèâíûå çîíû ãëóáîêî ïîäêðèòè÷-
íû. Ã. È. Ìàð÷óêîì åùå â 1958 ã. áûëî ïîêàçàíî [7], ÷òî
òîëüêî â ãëóáîêî ïîäêðèòè÷íîé ñèñòåìå ìîæíî ïåðåéòè
ê ñïåêòðó íåéòðîíîâ, êîòîðûé îïðåäåëÿåòñÿ âíåøíèì
èñòî÷íèêîì, ò. å. ïîëó÷èòü ñóùåñòâåííî áîëåå æåñòêèé,
ïî ñðàâíåíèþ ñ äåëèòåëüíûì, ñïåêòð íåéòðîíîâ. Ýòî
ïîçâîëÿåò «ñæèãàòü» äëÿ ïðîèçâîäñòâà ýíåðãèè áàçî-
âûé ìàòåðèàë àêòèâíîé çîíû — ïðèðîäíûé (îáåäíåí-
íûé) óðàí èëè òîðèé — è îäíîâðåìåííî èñïîëüçîâàòü
áîëüøîé íàáîð êîíêóðèðóþùèõ ìåæäó ñîáîé íåóïðó-
ãèõ ðåàêöèé äëÿ öåëåé òðàíñìóòàöèè äîëãîæèâóùèõ

ÿäåð, îáðàçóþùèõñÿ â ïðîöåññå ðàáîòû ýëåêòðîÿäåð-
íîé ñèñòåìû.

Â ñõåìå ßÐÒ ïðåäïîëàãàåòñÿ ïîâûñèòü ýíåðãèþ
ïåðâè÷íîãî ïðîòîííîãî/äåéòðîííîãî ïó÷êà äî
10,20 ÃýÂ. Ýòî ïîçâîëèò íà ïîðÿäîê ñíèçèòü òðåáóå-
ìûé òîê óñêîðèòåëÿ ïðè òîé æå ìîùíîñòè ïó÷êà è çíà-
÷èòåëüíî ïîâûñèòü äîëþ ýíåðãèè ïó÷êà, èäóùóþ íà ãå-
íåðàöèþ æåñòêîãî íåéòðîííîãî ïîëÿ â îáúåìå àêòèâ-
íîé çîíû. Ïîâûøåíèå ýíåðãèè ïàäàþùåãî ïó÷êà
ïîçâîëèò çàäåéñòâîâàòü âàæíûé äîïîëíèòåëüíûé ìåõà-
íèçì ïîâûøåíèÿ æåñòêîñòè íåéòðîííîãî ñïåêòðà —
ìåçîíîîáðàçîâàíèå. Ïðè ýòîì, â îòëè÷èå îò êëàññè÷å-
ñêèõ ADS-ñèñòåì, ñóùåñòâåííî óïðîùàåòñÿ ðåøåíèå
ïðîáëåì îêíà ââîäà ïó÷êà â àêòèâíóþ çîíó è îõëàæäå-
íèÿ íåéòðîíîïðîèçâîäÿùåé ìèøåíè.

Âàæíîé è âåñüìà ïðèâëåêàòåëüíîé îñîáåííîñòüþ
ñõåìû ßÐÒ ÿâëÿåòñÿ âîçìîæíîñòü åå èñïîëüçîâàíèÿ
äëÿ óòèëèçàöèè îòðàáîòàííûõ òåïëîâûäåëÿþùèõ ñáî-
ðîê (ÒÂÑ), ñîäåðæàùèõ îòðàáîòàííîå ÿäåðíîå òîïëè-
âî, áåç èõ ñëîæíîé ðàäèîõèìè÷åñêîé ïåðåðàáîòêè è
ðàçäåëåíèÿ. Äëèòåëüíîå îáëó÷åíèå ýëåìåíòîâ ÒÂÑ
æåñòêèì íåéòðîííûì ñïåêòðîì â ßÐÒ-ñèñòåìå ïîçâî-
ëèò îáåñïå÷èòü çíà÷èòåëüíîå ñíèæåíèå äîëãîæèâóùåé
àêòèâíîñòè ÎßÒ è îáúåìîâ çàõîðàíèâàåìûõ ÐÀÎ ïðè
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only in deeply subcritical system it is possible to obtain a
neutron spectrum which is defined by an external source,
i.e., to obtain it essentially more rigid, in comparison with
fission neutron spectrum. It makes it possible to «burn» a
base material of an active zone — the natural (depleted)
uranium or thorium, for energy production — and simulta-
neously to use the rich set of inelastic reactions competing
among themselves for a transmutation of the long-lived nu-
clides formed in the course of work of the electronuclear
system.

In the scheme of NRT it is supposed to raise energy of a
primary proton/deuteron beam to 10,20 GeV. It allows us
to lower 10 times the demanded flux of the accelerator at
the same power of a beam and considerably to raise the
share of energy of the bunch, going on generation of a
high-energy part of neutron field within the volume of the
active zone. An increase of the incident beam energy allows
one to involve such an important additional mechanism of
increase of rigidity of a neutron spectrum as meson produc-
tion. Thus, unlike classical ADS systems, the solution of
problems of a window for beam introduction into the active
core and cooling neutron-productive target essentially be-
comes simpler.

The important and quite attractive feature of the NRT
scheme is a possibility of its use for recycling exhaust fuel
element assemblies (FEA), containing the waste nuclear
fuel, without their difficult radiochemical processing and
separation. The long irradiation of FEA by a rigid neutron
spectrum in the NRT system will allow one to provide con-
siderable decrease in long-living activity of UNF and vol-
umes of the buried RAW, at essential increase of its techni-
cal and economic indicators.

Thus, by means of the proposed NRT scheme it is pos-
sible to satisfy all the four fundamental requirements of
IAEA to large-scale nuclear power, including those on non-
proliferation of the nuclear weapon and preservation of ra-
diating background of the Earth.

The analysis of physics and technical features, pros-
pects and technological readiness for realization of the
NRT scheme for power production and processing of UNF
carried out leans against rather convincing arguments [6].
However, it is based, appreciably, on extrapolation of avail-
able results of experimental and theoretical works [3–5]. It
is obvious that there are no enough data available today and
computation methods derived up to now for designing of
prototypes of plants based on this new scheme of an elec-
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ñóùåñòâåííîì ïîâûøåíèè åå òåõíèêî-ýêîíîìè÷åñêèõ
ïîêàçàòåëåé.

Òàêèì îáðàçîì, ñ ïîìîùüþ ïðåäëîæåííîé ñõåìû ßÐÒ
ïðèíöèïèàëüíî âîçìîæíî âûïîëíèòü âñå ÷åòûðå ôóíäàìåí-
òàëüíûõ òðåáîâàíèÿ ÌÀÃÀÒÝ ê øèðîêîìàñøòàáíîé ÿäåðíîé
ýíåðãåòèêå, â òîì ÷èñëå ïî íåðàñïðîñòðàíåíèþ ÿäåðíîãî
îðóæèÿ è ñîõðàíåíèþ ðàäèàöèîííîãî ôîíà Çåìëè.

Ïðîâåäåííûé àíàëèç ôèçèêî-òåõíè÷åñêèõ îñîáåííîñ-
òåé, ïåðñïåêòèâíîñòè è òåõíîëîãè÷åñêîé ãîòîâíîñòè ê ðåà-
ëèçàöèè ñõåìû ßÐÒ äëÿ ýíåðãåòèêè è ïåðåðàáîòêè ÎßÒ îïè-
ðàåòñÿ íà âåñüìà óáåäèòåëüíûå àðãóìåíòû [6]. Îäíàêî îí â
çíà÷èòåëüíîé ìåðå îñíîâàí íà ýêñòðàïîëÿöèè èìåþùèõñÿ
ðåçóëüòàòîâ ýêñïåðèìåíòàëüíûõ è ðàñ÷åòíî-òåîðåòè÷åñêèõ
ðàáîò [3–5]. Î÷åâèäíî, ÷òî èìåþùèõñÿ ê íàñòîÿùåìó âðåìå-
íè ñîâîêóïíûõ äàííûõ è ðàñ÷åòíûõ ìåòîäîâ íåäîñòàòî÷íî
êàê äëÿ ïðîåêòèðîâàíèÿ ïðîòîòèïîâ ïðîìûøëåííûõ óñòàíî-
âîê íà îñíîâå ýòîé íîâîé ñõåìû ýëåêòðîÿäåðíîãî ìåòîäà, òàê
è äëÿ ïðèíÿòèÿ ñîîòâåòñòâóþùèõ ýêîíîìè÷åñêè îáîñíîâàí-
íûõ ïîëèòè÷åñêèõ ðåøåíèé.

Èìåííî ïîýòîìó íà áàçå ÎÈßÈ ðàçðàáîòàíà êîìïëåêñ-
íàÿ öåëåâàÿ ïðîãðàììà, èìåþùàÿ öåëüþ ýêñïåðèìåíòàëü-
íóþ äåìîíñòðàöèþ ýôôåêòèâíîñòè ñõåìû ßÐÒ äëÿ ýíåðãåòè-
÷åñêèõ ñèñòåì, âêëþ÷àÿ ïåðåðàáîòêó ÎßÒ. Âûïîëíåíèå ïðî-
ãðàììû ïðåäïîëàãàåòñÿ îñóùåñòâèòü â ðàìêàõ øèðîêîé
íàó÷íî-òåõíè÷åñêîé êîîïåðàöèè â ñîñòàâå: ÎÈßÈ (ËÔÂÝ,

ËÍÔ, ËßÏ è äð.), ÖÔÒÏ «Àòîìýíåðãîìàø» (Ìî-
ñêâà), ÃÍÖ ÐÔ ÔÝÈ (Îáíèíñê), ÍÏÎ «Ëó÷» (Ïî-
äîëüñê), ÎÈÝèßÈ «Ñîñíû» ÍÀÍ Áåëîðóññèè, ÈÔ
ÍÀÍ Áåëîðóññèè, à òàêæå ñ ïðèâëå÷åíèåì ÷ëåíîâ
ìåæäóíàðîäíîé êîëëàáîðàöèè «Ýíåðãèÿ ïëþñ
òðàíñìóòàöèÿ». Íàëè÷èå ïîëîæèòåëüíîãî îïûòà
ñîâìåñòíîé ðàáîòû, âêëþ÷àÿ ìíîãîëåòíèå ïëîäî-
òâîðíûå ýêñïåðèìåíòû ýòîé êîëëàáîðàöèè â
ÎÈßÈ, à òàêæå êîìïëåêñ ðàáîò, âûïîëíåííûõ ïî
èíèöèàòèâå ÖÔÒÏ «Àòîìýíåðãîìàø» â
2008–2009 ãã. â ÎÈßÈ è ÏÈßÔ ÐÀÍ, ïîçâîëÿþò
íàäåÿòüñÿ íà óñïåøíóþ ðåàëèçàöèþ íàìå÷åííîé
ïðîãðàììû èññëåäîâàíèé. Î÷åíü âàæíî, ÷òî
èìåííî â ÎÈßÈ èìåþòñÿ óíèêàëüíûå òåõíè÷å-
ñêèå âîçìîæíîñòè äëÿ âûïîëíåíèÿ ïëàíèðóåìûõ
ýêñïåðèìåíòîâ, à èìåííî: ðàáîòàþùèé óñêîðè-
òåëü ðåëÿòèâèñòñêèõ ÷àñòèö íóêëîòðîí, íåîáõî-
äèìûé íàáîð äåëÿùèõñÿ ìàòåðèàëîâ è îòðàáîòàí-
íûå ìåòîäèêè èçìåðåíèé.

Èññëåäîâàíèÿ ïî ÿäåðíîé ðåëÿòèâèñòñêîé
òåõíîëîãèè äîëæíû ñòàòü îäíèì èç êëþ÷åâûõ çâå-
íüåâ èííîâàöèîííîãî ïîÿñà ÎÈßÈ.
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tronuclear method, and for making economically well-founded
political decisions.

For this reason, on the basis of JINR the special programme
aimed at experimental demonstration of feasibility and efficien-
cy of the NRT scheme for power production systems, including
processing of UNF, is developed. The programme performance
is supposed to be carried out within the framework of wide scien-
tific and technical cooperation of JINR (VBLHEP, FLNP, DLNP,
etc.), CPTP «Atomenergomash» (Moscow), SSC RF IPPE (Ob-
ninsk), SPC «LUCH» (Podolsk), JIPNR-Sosny and IP of Belarus
NAS, and members of the international collaboration «Energy
plus Transmutation». The presence of positive experience of
teamwork, including long-term fruitful experiments of this col-
laboration at JINR, as well as the set of work executed at the ini-
tiative of CPTP «Atomenergomash» in 2008–2009 at JINR and
PINP RAS (Gatchina), allows us to hope for successful realiza-
tion of the planned programme of research. It is very important
that the exactly unique technical possibilities for performance of
planned experiments, namely, the working accelerator of rela-
tivistic particles Nuclotron, necessary stock of fissile materials,
and the adjusted measurement techniques at JINR are available.

Research on nuclear relativistic technology should become
one of the key links of the JINR innovative belt.
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À. Í. Áóãàé

Î âçàèìîäåéñòâèè òåðàãåðöîâîãî èçëó÷åíèÿ
ñ êîíäåíñèðîâàííûìè ñðåäàìè

Òåðàãåðöîâîå èçëó÷åíèå ëåæèò â ÷àñòîòíîì èíòåð-
âàëå ìåæäó ðàäèîâîëíàìè ñâåðõâûñîêèõ ÷àñòîò è
äëèííîâîëíîâîé ãðàíèöåé èíôðàêðàñíîãî äèàïàçîíà.
Âàæíîñòü äàííîãî äèàïàçîíà îáóñëîâëåíà òåì, ÷òî öå-
ëûé ðÿä ôèçè÷åñêèõ è õèìè÷åñêèõ ÿâëåíèé ñâÿçàí ñ ñî-
îòâåòñòâóþùèìè êâàíòàìè ýíåðãèè. Ðàçðàáîòêè, îñíî-
âàííûå íà èñïîëüçîâàíèè òåðàãåðöîâîãî èçëó÷åíèÿ,
ïðèâëåêàòåëüíû äëÿ ðàçëè÷íûõ îáëàñòåé íàóêè è òåõ-
íèêè, âêëþ÷àÿ ñèñòåìû áåçîïàñíîñòè, óñòðîéñòâà ïåðå-
äà÷è è îáðàáîòêè èíôîðìàöèè, õèìèþ, áèîëîãèþ è
ìåäèöèíó.

Â ñâÿçè ñ ýòèì âîçíèêàåò ïðîáëåìà èçó÷åíèÿ ìåõà-
íèçìîâ âîçäåéñòâèÿ òåðàãåðöîâîãî èçëó÷åíèÿ íà æèâûå
îðãàíèçìû. Êàê ñâèäåòåëüñòâóåò íåäàâíÿÿ òåîðåòè÷å-
ñêàÿ ðàáîòà [1], ïðè âîçäåéñòâèè ïåðèîäè÷åñêîé ñèëû
òåðàãåðöîâîé ÷àñòîòû â ÄÍÊ ìîãóò âîçíèêíóòü ëîêàëü-
íûå ðàçðûâû ñâÿçåé ìåæäó îñíîâàíèÿìè, ÷òî âåäåò ê

íàðóøåíèþ ðàáîòû ãåíåòè÷åñêîãî àïïàðàòà. Ñîîòâåò-
ñòâóþùèå ïðîöåññû íîñÿò ðåçîíàíñíûé õàðàêòåð áëà-
ãîäàðÿ íàëè÷èþ â äàííîì äèàïàçîíå ÷àñòîò
áîëüøèíñòâà âðàùàòåëüíûõ ñïåêòðîâ ìîëåêóë, êîëåáà-
íèé áèîëîãè÷åñêè âàæíûõ êîëëåêòèâíûõ ìîä ÄÍÊ è
áåëêîâ. Äåòàëüíîå èññëåäîâàíèå êîíêðåòíûõ ôèçè÷å-
ñêèõ ìåõàíèçìîâ òàêîãî âîçäåéñòâèÿ åùå ïðåäñòîèò
ïðîâåñòè. Ïðåäñòàâëÿåò èíòåðåñ èçó÷åíèå âëèÿíèÿ õà-
ðàêòåðà ñïåêòðàëüíîãî ñîñòàâà òåðàãåðöîâîãî èçëó÷å-
íèÿ, îñîáåííî êîãäà èäåò ðå÷ü î ìîùíîì øèðîêîïîëîñ-
íîì èìïóëüñíîì èçëó÷åíèè.

Â îðãàíè÷åñêèõ ìàêðîìîëåêóëàõ, íàïðèìåð, â áàê-
òåðèîðîäîïñèíå âîçìîæíà ãåíåðàöèÿ ìàëîìîùíîãî òå-
ðàãåðöîâîãî èçëó÷åíèÿ ïîä âîçäåéñòâèåì èìïóëüñîâ
êîãåðåíòíîãî âèäèìîãî ñâåòà [2]. Ìåõàíèçì ïîäîáíîãî
èçëó÷åíèÿ ìîæåò áûòü ñîñòàâíûì, âêëþ÷àÿ ýôôåêòû,
ñâÿçàííûå ñ áûñòðûì ïåðåíîñîì çàðÿäà â ìîëåêóëå, à
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On the Interaction of Terahertz Radiation
with Condensed Matter

Terahertz radiation occupies the frequency interval be-
tween ultra-high frequency radiowaves and the long-wave
edge of the infrared band. The terahertz band is of practical
importance because many physical and chemical phenome-
na involve corresponding energy quanta. The terahertz ra-
diation–based developments are interesting for different
fields of science and technology, including security sys-
tems, information transfer and processing devices, chem-
istry, biology, and medicine.

In this connection, the problem of studying the mecha-
nisms of the terahertz radiation effect on living organisms
arises. A recent theoretical study [1] shows that under a pe-
riodical terahertz force, local ruptures of bonds between
bases are possible in DNA, which leads to a disorder in the
genetic apparatus functioning. The corresponding process-

es have a resonance character because this band covers the
frequencies of most of the rotational spectra of molecules
and oscillations of biologically important collective modes
of DNA and proteins. A detailed study of the specific physi-
cal mechanisms of this effect is yet to be done. The influ-
ence of the character of the spectral composition of tera-
hertz radiation on living organisms is interesting — espe-
cially, of a powerful wide-band radiation.

In organic macromolecules — for example, in bacteri-
orhodopsin — generation of low-power terahertz radiation
is possible under pulses of coherent visible light [2]. The
mechanism of such radiation can be compound and include
effects related to the fast transfer of a charge in a molecule
and nonresonance or resonance phenomena of nonlinear
optics. Terahertz radiation is absorbed by water, which is



òàêæå ñ íåðåçîíàíñíûìè èëè ðåçîíàíñíûìè ÿâëåíèÿìè
íåëèíåéíîé îïòèêè. Òåðàãåðöîâîå èçëó÷åíèå ïîãëîùà-
åòñÿ âîäîé, êîòîðàÿ ÿâëÿåòñÿ îñíîâíîé ñðåäîé æèâûõ
îðãàíèçìîâ. Îäíàêî ïðîöåññ åãî ãåíåðàöèè íà àêòèâ-
íûõ öåíòðàõ ïîä äåéñòâèåì ëàçåðíîãî èçëó÷åíèÿ âèäè-
ìîãî èëè èíôðàêðàñíîãî äèàïàçîíà ìîæåò îêàçàòü âëè-
ÿíèå íà âíóòðèêëåòî÷íûå ïðîöåññû. Ìîäåëüíûå ïðåä-
ñòàâëåíèÿ î ñîîòâåòñòâóþùèõ ïðîöåññàõ òàêæå
íóæäàþòñÿ â ðàçðàáîòêå.

Ðàññìîòðèì ïîäðîáíåå ìåõàíèçìû, ñâÿçàííûå ñ ãå-
íåðàöèåé òåðàãåðöîâîãî èçëó÷åíèÿ. Ñðåäû, ñîñòîÿùèå
èç îðãàíè÷åñêèõ ìîëåêóë, îáëàäàþò âûñîêîé ñòåïåíüþ
àíèçîòðîïèè. Ïîëÿðèçàöèîííûé îòêëèê òàêèõ ñðåä
êâàäðàòè÷íî-íåëèíååí ïî ýëåêòðè÷åñêîìó ïîëþ. Â
ýòèõ óñëîâèÿõ îñóùåñòâèì ìåõàíèçì îïòè÷åñêîãî âû-
ïðÿìëåíèÿ, øèðîêî ïðèìåíÿåìûé â íåëèíåéíîé îïòè-
êå. Ñóòü ðàññìàòðèâàåìîãî ÿâëåíèÿ ñîñòîèò â ãåíåðà-
öèè íèçêî÷àñòîòíîãî èçëó÷åíèÿ êàê ðàçíîñòè ÷àñòîò,
ñîäåðæàùèõñÿ â ôåìòîñåêóíäíîì ëàçåðíîì èìïóëüñå
íàêà÷êè, îáëàäàþùåì øèðîêèì ñïåêòðîì. Õàðàêòåð-
íûå ýíåðãèè èìïóëüñîâ òåðàãåðöîâîãî èçëó÷åíèÿ ïðè
òàêîì ìåõàíèçìå ãåíåðàöèè íà ÷åòûðå ïîðÿäêà ìåíüøå
ýíåðãèé ëàçåðíûõ èìïóëüñîâ.

ßâëåíèå ñàìîèíäóöèðîâàííîé ïðîçðà÷íîñòè, îò-
êðûòîå â êîíöå 1960-õ ãã., çàêëþ÷àåòñÿ â ýôôåêòå ðåçî-

íàíñíîãî ïðîñâåòëåíèÿ ñðåäû ìîùíûì èìïóëüñîì
ñâåòà. Ïðè ýòîì ñêîðîñòü ðàñïðîñòðàíåíèÿ èìïóëüñà
ìîæåò ñèëüíî óìåíüøèòüñÿ, íà ÷åì îñíîâàí òàêæå îäèí
èç ñïîñîáîâ çàìåäëåíèÿ ñâåòà. Èñïîëüçîâàíèå òàêîãî
ýôôåêòà ïîçâîëÿåò ïîâûñèòü ÊÏÄ ïðåîáðàçîâàíèÿ âè-
äèìîãî èçëó÷åíèÿ â òåðàãåðöîâîå [3].

Íåêîòîðûå áåëêîâûå ìîëåêóëû (òàêèå êàê áàêòåðè-
îðîäîïñèí) îáëàäàþò ìåòàñòàáèëüíûìè ñîñòîÿíèÿìè ñ
î÷åíü áîëüøèì äèïîëüíûì ìîìåíòîì. Èñïîëüçóÿ ðåçî-
íàíñíîå âîçáóæäåíèå ñèñòåìû êâàíòîâûõ óðîâíåé ñ íå-
íóëåâûìè ïîñòîÿííûìè äèïîëüíûìè ìîìåíòàìè â ñîá-
ñòâåííî ýíåðãåòè÷åñêèõ ñîñòîÿíèÿõ, ìîæíî îñóùåñ-
òâèòü âûñîêîýôôåêòèâíóþ ãåíåðàöèþ òåðàãåðöîâîãî
èçëó÷åíèÿ [4]. Ïðè ýòîì èíòåíñèâíîñòè ëàçåðíûõ èì-
ïóëüñîâ ìîãóò áûòü äîñòàòî÷íî ìàëû. Ïðåäâàðèòåëü-
íûå ðåçóëüòàòû ðàñ÷åòîâ ïîêàçûâàþò, ÷òî ðåàëèçàöèÿ
äàííîãî ìåõàíèçìà ìîæåò êîððåêòíî îáúÿñíèòü ýêñïå-
ðèìåíòàëüíûå äàííûå, à òàêæå ñòèìóëèðîâàòü ñîçäà-
íèå ýôôåêòèâíûõ èñòî÷íèêîâ òåðàãåðöîâîãî èçëó÷å-
íèÿ. Â ðàññìàòðèâàåìûõ ÿâëåíèÿõ âàæíóþ ðîëü ìîãóò
èãðàòü òàêèå îáúåêòû, êàê äëèííî-êîðîòêîâîëíîâûå ñî-
ëèòîíû. Ðå÷ü èäåò î ñâÿçàííîì ñîñòîÿíèè ñîëèòîíà —
îãèáàþùåé âîëíîâîãî ïàêåòà ñ íåêîòîðîé íåñóùåé ÷à-
ñòîòîé è ñîëèòîíà òèïà îäèíî÷íîãî âñïëåñêà ïîëÿ (êî-
ðîòêîâîëíîâûé è äëèííîâîëíîâûé ñîëèòîí ñîîòâåò-
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the main medium of living organisms. But the process of its
generation on active centres under laser radiation in the vis-
ible or infrared band can affect intracellular processes. The
model concepts concerning the respective processes also
need development.

Let us examine in more detail the mechanisms related
to the generation of terahertz radiation. The media consist-
ing of organic molecules have a high degree of anisotropy.
The polarization response of such media is quadratic non-
linear, with respect to the electric field. In these conditions,
the optic rectification mechanism, which is widely used in
nonlinear optics, can be applied. The examined phenom-
enon is the generation of low-frequency radiation as a dif-
ference between the frequencies contained by a wide-spec-
trum femtosecond pumping pulse. For this generation
mechanism, the characteristic energies of terahertz radia-
tion pulses are four orders of magnitude lower than the
energy of laser pulses.

The phenomenon of self-induced transparence, which
was discovered in the late 1960s, is the resonance clarifica-
tion of a medium by a powerful light pulse. The pulse pro-
pagation velocity can strongly decrease in this case; one of
the ways of the slowing-down of light is based on it. Using

such an effect allows the efficiency to be increased of the
visible light transformation into terahertz radiation [3].

Some of the protein molecules (for example, the
above-mentioned bacteriorhodopsin) can be in metastable
states with a large dipole momentum. Using the resonance
excitation of the system of quantum levels with nonzero
constant dipole moments in their intrinsic energy states, it
is possible to generate terahertz radiation with high effi-
ciency [4]. In this case, the intensities of laser pulses can be
quite low. Preliminary calculations show that the realiza-
tion of this mechanism can correctly explain the experi-
mental data and encourage the development of efficient
sources of terahertz radiation. In the examined objects, an
important role can be played by long-wave–short-wave
solitons. Those are a bound-state soliton — that is, the en-
velope of a wave packet with some carrier frequency and a
soliton of the single field outburst type (the short-wave and
long-wave solitons, respectively). The synchronism condi-
tion for this interaction consists in the group velocity of the
short-wave soliton being equal to the phase velocity of the
long-wave soliton.

Objects of this kind were first described in research on
waves in plasma [5]. Concerning terahertz radiation gener-
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ñòâåííî). Óñëîâèåì ñèíõðîíèçìà äëÿ òàêîãî âçàèìî-
äåéñòâèÿ ÿâëÿåòñÿ ðàâåíñòâî ãðóïïîâîé ñêîðîñòè
êîðîòêîâîëíîâîãî ñîëèòîíà ôàçîâîé ñêîðîñòè
äëèííîâîëíîâîãî.

Âïåðâûå ïîäîáíûå îáúåêòû áûëè îïèñàíû ïðè
èçó÷åíèè âîëí â ïëàçìå [5]. Ïðè ãåíåðàöèè òåðàãåðöî-
âîãî èçëó÷åíèÿ òàêæå ïðåäñêàçàíî ôîðìèðîâàíèå
äëèííî-êîðîòêîâîëíîâûõ ñîëèòîíîâ [6] (ðèñ. 1). Îáðà-
çîâàíèå òàêèõ îáúåêòîâ ïîçâîëÿåò îáúÿñíèòü íàáëþäà-
åìîå â ýêñïåðèìåíòàõ ÿâëåíèå ñäâèãà ñïåêòðà ëàçåðíî-
ãî èìïóëüñà â êðàñíóþ îáëàñòü ïðè ãåíåðàöèè òåðàãåð-
öîâîãî èçëó÷åíèÿ.

Äëèííî-êîðîòêîâîëíîâûå ñîëèòîíû ìîãóò îáëà-
äàòü íåòðèâèàëüíîé ïðîñòðàíñòâåííî-âðåìåííîé
ñòðóêòóðîé, îïðåäåëÿåìîé íåëèíåéíûìè è äèñïåðñè-
îííûìè ñâîéñòâàìè ñðåäû [7]. Â ñëó÷àå, êîãäà çíàê êî-
ýôôèöèåíòà äèñïåðñèè ãðóïïîâîé ñêîðîñòè (ÄÃÑ) êî-

ðîòêîâîëíîâîé ñîñòàâëÿþùåé ñîëèòîíà ïîëîæèòåëåí,
äîïóñòèìî ñóùåñòâîâàíèå êâàçèîäíîìåðíûõ ñîëèòî-
íîâ ñ ëîêàëèçàöèåé òîëüêî â íàïðàâëåíèè ðàñïðîñòðà-
íåíèÿ. Â ñëó÷àå òðåõ ïðîñòðàíñòâåííûõ èçìåðåíèé îíè
ìîãóò íåñòè ïîïåðå÷íûå äåôåêòû òèïà «òåìíûõ» âèõ-
ðåé è äûðîê (ðèñ. 2, à). Ïîä òåðìèíîì «âèõðü» â äàííîì
ñëó÷àå ïîíèìàþò ðåøåíèå íåëèíåéíîãî óðàâíåíèÿ ñ çà-
âèõðåííîé ôàçîé (ðèñ. 2, ã). Íà ïðÿìîé â íàïðàâëåíèè
ðàñïðîñòðàíåíèÿ ôàçà íå îïðåäåëåíà, ïîýòîìó ðàñïðå-
äåëåíèå àìïëèòóäû â äàííîé îáëàñòè äîëæíî îáðà-
ùàòüñÿ â íîëü. Êîãäà êîýôôèöèåíò ÄÃÑ îòðèöàòåëåí,
âîçìîæíà ëîêàëèçàöèÿ âî âñåõ òðåõ ïðîñòðàíñòâåííûõ
èçìåðåíèÿõ. Ñîîòâåòñòâóþùèå ðåøåíèÿ èìåþò âèä
äâóõêîìïîíåíòíûõ ïðîñòðàíñòâåííî-âðåìåííûõ
«ïóëü» (ðèñ. 2, á). Â òðåõìåðíîì ñëó÷àå ñóùåñòâóþò
òàêæå ðåøåíèÿ òèïà ñâÿçàííûõ ñîñòîÿíèé: «ñâåòëûé»
âèõðü — «ïóëÿ» ñ òîðîèäàëüíîé ñèììåòðèåé (ðèñ. 2, â).
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ation, formation of long-wave–short-wave solitons was
also predicted [6] (Fig. 1). Formation of such objects al-
lows explaining the phenomenon of the red shift of a laser
pulse during terahertz radiation generation observed in
experiments.

The long-wave–short-wave solitons can have a non-
trivial space and time structure determined by the medium’s
nonlinear and dispersion properties [7]. When the coeffi-
cient of the group velocity dispersion (GVD) of the short-
wave component of a soliton is positive, the existence of
quasi-single-dimensional solitons is possible which are lo-
calized only along their propagation. In the case of three di-
mensions, they can carry transversal defects of the «dark»
vortex and hole types (Fig. 2, a). The vortex is understood

here as a solution of a nonlinear equation with a vortex
phase (Fig. 2, d). Along the propagation line, the phase is
not determined; therefore, the amplitude distribution in this
area has to become zero. When the GVD coefficient is neg-
ative, localization is possible in all the three spatial dimen-
sions. The corresponding solutions have a form of two-
component space–time «bullets» (Fig. 2, b). In the three-di-
mensional case, solutions of the bound state–type also ex-
ist: a «light» vortex — «bullet» with toroidal symmetry
(Fig. 2, c).

We have predicted that the formation of terahertz optic
solitons is possible not only in the collinear generation
geometry, but also in a more complicated scheme involving
laser pulses with a transversal group delay [8]. In the latter
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Ðèñ. 1. à) Ãåíåðàöèÿ òåðàãåðöîâîãî èçëó÷åíèÿ â êðèñòàëëå ZnTe [6]. á) Ôîðìèðîâàíèå äëèííî-êîðîòêîâîëíîâîãî ñîëèòîíà. Øòðè-
õîâàÿ ëèíèÿ — îãèáàþùàÿ ëàçåðíîãî èìïóëüñà, ñïëîøíàÿ ëèíèÿ — ïîëå òåðàãåðöîâîãî ñèãíàëà

Fig. 1. Terahertz radiation generation in a ZnTe crystal [6] (a). Formation of a long-wave–short-wave soliton (b). The dashed line shows a
laser pulse envelope; the solid line shows a terahertz signal field
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Íàìè ïðåäñêàçàíî, ÷òî ôîðìèðîâàíèå îïòèêî-òåðà-
ãåðöîâûõ ñîëèòîíîâ âîçìîæíî íå òîëüêî â êîëëèíåàð-
íîé ãåîìåòðèè ãåíåðàöèè, íî è â áîëåå ñëîæíîé ñõåìå ñ
èñïîëüçîâàíèåì ëàçåðíûõ èìïóëüñîâ ñ ïîïåðå÷íîé
ãðóïïîâîé çàäåðæêîé [8]. Â ïîñëåäíåì ñëó÷àå îáðàçî-
âàâøèéñÿ òåðàãåðöîâûé ñèãíàë ðàñïðîñòðàíÿåòñÿ ïîä
óãëîì ê íàïðàâëåíèþ ðàñïðîñòðàíåíèÿ ëàçåðíîãî èì-
ïóëüñà. ×àñòü òåðàãåðöîâîãî èìïóëüñà çàõâàòûâàåòñÿ â
ñîëèòîí, ðàñïðîñòðàíÿþùèéñÿ â íàïðàâëåíèè ïîäà÷è
èñõîäíîãî ëàçåðíîãî èìïóëüñà.

Âçàèìîäåéñòâèå ýëåêòðîííûõ âîçáóæäåíèé êðèñ-
òàëëà (ýêñèòîíîâ) ñ âîçíèêàþùèìè âñëåäñòâèå ýòîãî
íàðóøåíèÿìè ñèììåòðèè â âèäå óïðóãèõ êîëåáàíèé
(ôîíîíîâ) ìîæåò ïðèâåñòè ê ôîðìèðîâàíèþ ñâÿçàííî-
ãî ñîñòîÿíèÿ âîëíîâîé ôóíêöèè ýëåêòðîíà è ïîëÿ óïðó-
ãîé äåôîðìàöèè â âèäå äâóõêîìïîíåíòíîãî ñîëèòîíà,

íàçûâàåìîãî ñîëèòîíîì Äàâûäîâà [9]. Òàêèå îáúåêòû
ðàññìàòðèâàëèñü â áèîýíåðãåòèêå â òåîðèè ïåðåíîñà
ýëåêòðîíîâ áåëêîâûìè ìîëåêóëàìè, à òàêæå â íèçêî-
òåìïåðàòóðíûõ ìîëåêóëÿðíûõ êðèñòàëëàõ, îáëàäàþ-
ùèõ ñâåðõïðîâîäèìîñòüþ.

Êëàññè÷åñêàÿ êîíòèíóàëüíàÿ ìîäåëü ñîëèòîíîâ
Äàâûäîâà ÿâëÿåòñÿ ïðîñòðàíñòâåííî-îäíîìåðíîé. Ïðè
ðàññìîòðåíèè ïðîñòåéøåãî îáîáùåíèÿ ìîäåëè ñ áîëü-
øèì ÷èñëîì ïðîñòðàíñòâåííûõ èçìåðåíèé è ó÷åòå àí-
ãàðìîíèçìà ìåæìîëåêóëÿðíûõ âçàèìîäåéñòâèé è âëèÿ-
íèÿ äèñêðåòíîé ñòðóêòóðû ìîëåêóëÿðíîé öåïè ëîêàëè-
çàöèÿ ýëåêòðîíà ñòàíîâèòñÿ âîçìîæíîé òîëüêî ïðè
âûïîëíåíèè âåñüìà æåñòêèõ óñëîâèé íà ïàðàìåòðû
ñðåäû è ñêîðîñòü ýëåêòðîíà [10].

Äëÿ îáúÿñíåíèÿ íåòåðìàëüíîãî âîçäåéñòâèÿ íåèî-
íèçèðóþùåãî ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ íà æèâûå
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case, the formed terahertz signal propagates angularly rela-
tive to the propagation of the laser pulse. The terahertz
pulse is partly captured into a soliton that propagates along
the initial laser pulse.

The interaction of the electron excitations of a crystal
(excitons) with the consequent symmetry disorders repre-
sented by elastic oscillations (phonons) can lead to the for-
mation of a bound state of the electron wave function and
the elastic deformation field — a two-component soliton
called the Davydov soliton [9]. Such objects were consid-
ered in bioenertgetics in terms of the theory of the transfer
of electrons by protein molecules, and in research on low-
temperature superconducting molecular crystals.

The classical continual model of Davydov solitons is
spatially single-dimensional. In the simplest generalization
of a model with a large number of spatial dimensions, and

taking into account the intermolecular interaction anhar-
monicity and the influence of the discrete structure of the
molecular chain, the localization of the electron is possible
only if rigid conditions concerning the medium parameters
and electron velocity are met [10].

To explain the nonthermal effect of nonionizing elec-
tromagnetic radiation on living systems, different hypothe-
ses were proposed [11, 12]. Soliton models allow explain-
ing some of the experimentally observed effects [13],
which creates prerequisites for the further development of
the corresponding theory. The living systems are notable
for the diversity of the nonlinear processes of different na-
ture. Studying them seems to be a major task of the nonlin-
ear science in the future.

Fig. 2. Shapes of the space–time localization of solitary waves. (a)–(c): constant amplitude surfaces; (d): constant phase surface for vortex
solitons. In case (a), the wave is localized along the — propagation direction; there is a transversal defect of the hole type with a vortex

phase. Case (b) corresponds to the localization along all directions («bullet»). Case (c) differs from (b) in that the vortex phase is present

Ðèñ. 2. Ôîðìû ïðîñòðàíñòâåííî-âðåìåííîé ëîêàëèçàöèè óåäèíåííûõ âîëí: à, á è â — ïîâåðõíîñòè ñ ïîñòîÿííîé àìïëèòóäîé, ã —
ïîâåðõíîñòü ïîñòîÿííîé ôàçû äëÿ âèõðåâûõ ñîëèòîíîâ. Â ñëó÷àå à âîëíà ëîêàëèçîâàíà â íàïðàâëåíèè ðàñïðîñòðàíåíèÿ - ïðè íà-
ëè÷èè ïîïåðå÷íîãî äåôåêòà òèïà «äûðêè» ñ âèõðåâîé ôàçîé. Ñëó÷àé á ñîîòâåòñòâóåò ëîêàëèçàöèè âî âñåõ íàïðàâëåíèÿõ («ïóëÿ»).

Ñëó÷àé â îòëè÷àåòñÿ îò á íàëè÷èåì âèõðåâîé ôàçû
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AT THE LABORATORIES OF JINR

ñèñòåìû ïðåäëàãàëèñü ðàçëè÷íûå ãèïîòåçû [11, 12]. Ïðè-
ìåíåíèå ñîëèòîííûõ ìîäåëåé ïîçâîëÿåò îáúÿñíèòü íåêîòî-
ðûå èç ýêñïåðèìåíòàëüíî íàáëþäàåìûõ ýôôåêòîâ [13], ÷òî
ñîçäàåò ïðåäïîñûëêè äëÿ äàëüíåéøåãî ðàçâèòèÿ ñîîòâåò-
ñòâóþùåé òåîðèè. Æèâûå ñèñòåìû îòëè÷àþòñÿ áîãàòñòâîì
íåëèíåéíûõ ïðîöåññîâ ðàçëè÷íîé ïðèðîäû. Èõ èçó÷åíèå
ïðåäñòàâëÿåòñÿ îäíîé èç âàæíåéøèõ çàäà÷ äëÿ íåëèíåéíîé
íàóêè áóäóùåãî.
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32-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî

êîìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü 14–15 ÿí-

âàðÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Ý. Òî-

ìàçè-Ãóñòàôñîí.
×ëåíû ÏÊÊ ïî÷òèëè ïàìÿòü ïðîôåññîðà ßíà

Íàcñàëüñêîãî, äîëãîå âðåìÿ ïëîäîòâîðíî ðàáîòàâ-
øåãî â Ïðîãðàììíî-êîíñóëüòàòèâíîì êîìèòåòå ïî
ôèçèêå ÷àñòèö. Îí âíåñ çíà÷èìûé âêëàä â ðàçâèòèå
ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è ïîëüñêèìè íàó÷íûìè
öåíòðàìè.

Çàñëóøàâ èíôîðìàöèþ âèöå-äèðåêòîðà ÎÈßÈ
Ð. Ëåäíèöêîãî î ðåçîëþöèè 106-é ñåññèè Ó÷åíîãî ñî-
âåòà ÎÈßÈ (ñåíòÿáðü 2009 ã.) è ðåøåíèÿõ Êîìèòåòà
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé (íîÿáðü 2009 ã.), ÏÊÊ ñ
óäîâëåòâîðåíèåì îòìåòèë ðåøåíèå îá óâåëè÷åíèè
áþäæåòà ÎÈßÈ â 2010 ã. íà 20,7 %, à òàêæå âàæíîñòü
åæåãîäíîãî óâåëè÷åíèÿ áþäæåòà â 2010–2016 ãã.,
ïëàíèðóåìîãî â ñîîòâåòñòâèè ñ ïðèíÿòûì áþäæåò-
íûì ïðîãíîçîì íà ýòîò ñåìèëåòíèé ïåðèîä.

Ïîçäðàâèâ äèðåêöèþ è èíòåðíàöèîíàëüíûé êîë-
ëåêòèâ ñîòðóäíèêîâ ÎÈßÈ ñ óñïåøíîé ðåàëèçàöèåé
ïðåäûäóùåé ñåìèëåòíåé íàó÷íîé ïðîãðàììû, ÏÊÊ ñ
óäîâëåòâîðåíèåì îòìåòèë, ÷òî ÊÏÏ ïðèíÿë êîíöåï-
öèþ Ñåìèëåòíåãî ïëàíà ðàçâèòèÿ ÎÈßÈ íà
2010–2016 ãã. è óòâåðäèë åãî â ñîîòâåòñòâèè ñ ðåêî-
ìåíäàöèÿìè ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìèòå-
òîâ è Ó÷åíîãî ñîâåòà ÎÈßÈ, à òàêæå ïîääåðæàë
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The 32nd meeting of the Programme Advisory

Committee for Particle Physics was held on 14–15

January. It was chaired by Professor

E. Tomasi-Gustafsson.

The members of the PAC honoured the memory of
Professor Jan Nassalski who had successfully worked in
this PAC for a long period of time and who had made out-
standing contributions to the development of the scientif-
ic collaboration between JINR and Polish research cen-
tres.

The PAC took note of the information presented by
JINR Vice-Director R. Lednick� about the resolution of
the 106th session of JINR Scientific Council (September
2009) and the decisions of the JINR Committee of
Plenipotentiaries (CP) (November 2009). The PAC ap-
preciated the decision to increase the JINR budget by
20.7% in 2010, also the importance of the annual in-
crease of the budget in 2010–2016 planned according to
the budget forecast for this seven-year period.

The PAC congratulated the Directorate and the in-
ternational staff of JINR on the complete and successful
realization of the previous seven-year scientific pro-
gramme. It was pleased to note that the CP had accepted
the concept of the Seven-Year Plan for the Development
of JINR 2010–2016 and approved this plan taking into



ïðåäïðèíèìàåìûå øàãè ïî èíòåãðàöèè áàçîâûõ óñòàíî-
âîê Èíñòèòóòà â åäèíóþ ñèñòåìó åâðîïåéñêîé íàó÷íîé
èíôðàñòðóêòóðû.

ÏÊÊ îòìåòèë, ÷òî Ó÷åíûé ñîâåò âûñîêî îöåíèë ïðî-
ãðåññ â ðàáîòå ïî ìîäåðíèçàöèè íóêëîòðîíà ñ öåëüþ äî-
ñòèæåíèÿ òåõíè÷åñêèõ ïàðàìåòðîâ, íåîáõîäèìûõ äëÿ áó-
äóùåé ïðîãðàììû èññëåäîâàíèé íà óñòàíîâêå
NICA/MPD.

Ïî äîêëàäó çàìåñòèòåëÿ ãëàâíîãî èíæåíåðà ÎÈßÈ
Ã. Â. Òðóáíèêîâà î õîäå ðåàëèçàöèè ïðîåêòà «Íóêëî-
òðîí-M» ÏÊÊ îòìåòèë çíà÷èòåëüíûé ïðîãðåññ â ìîäåðíè-
çàöèè óñêîðèòåëüíîãî êîìïëåêñà ËÔÂÝ, ÷åòêîå âûïîëíå-
íèå ãðàôèêà ðàáîò, âûïîëíåíèå âñåõ îáÿçàòåëüñòâ ïî
ôèçè÷åñêîé ïðîãðàììå è ñòàáèëüíóþ ðàáîòó óñêîðè-
òåëüíîãî êîìïëåêñà â õîäå îñåííåãî ñåàíñà 2009 ã.

Çàñëóøàâ äîêëàä ïðåäñåäàòåëÿ ýêñïåðòíîãî êîìè-
òåòà ïî óñêîðèòåëüíîìó êîìïëåêñó íóêëîòðîí-Ì/NICA
ïðîôåññîðà Á. Þ. Øàðêîâà, ÏÊÊ îòìåòèë, ÷òî ïðîâåäåí-
íàÿ êîìèòåòîì ýêñïåðòèçà ïîäòâåðæäàåò ðåàëèçóåìîñòü
ïðîåêòà NICA, è ðåêîìåíäîâàë ïðåäñòàâèòü íà îäíîé èç
áóäóùèõ ñåññèé ïðîåêò ðåàëèçàöèè î÷åðåäíîãî ýòàïà ñî-
çäàíèÿ óñêîðèòåëüíîãî êîìïëåêñà NICA. Êîìèòåò ïðèíÿë
ê ñâåäåíèþ äîêëàä Ã. Â. Òðóáíèêîâà î ïîäãîòîâêå òåõíè-
÷åñêîãî ïðîåêòà NICA, îòìåòèâ ñóùåñòâåííûé ïðîãðåññ â
ýòîé ðàáîòå.

Çàñëóøàâ äîêëàä äèðåêòîðà ËÔÂÝ Â. Ä. Êåêåëèäçå
î ïîäãîòîâêå êîíöåïòóàëüíîãî ïðîåêòà óñòàíîâêè MPD,

ÏÊÊ ïîääåðæàë èäåîëîãèþ ñîçäàíèÿ äåòåêòîðà, íå èìå-
þùåãî àíàëîãîâ ïî àêñåïòàíñó è ýôôåêòèâíîñòè ðåãè-
ñòðàöèè çàðÿæåííûõ àäðîíîâ â èçó÷àåìîé îáëàñòè
ýíåðãèè, à òàêæå ñòðàòåãèþ ïîýòàïíîãî ñîçäàíèÿ óñòà-
íîâêè MPD, ñ óäîâëåòâîðåíèåì îòìåòèâ ñóùåñòâåííûé
ïðîãðåññ â ïðîðàáîòêå âñåõ åå áàçîâûõ ýëåìåíòîâ. ÏÊÊ
ðåêîìåíäîâàë ïîäãîòîâèòü ê ñëåäóþùåé ñåññèè ïðîåêò
ðåàëèçàöèè ïåðâîé ñòàäèè (ïóñêîâîé î÷åðåäè) ìíîãîöå-
ëåâîé óñòàíîâêè MPD, à òàêæå êîîðäèíèðîâàòü ðàáîòû
ïî ñîçäàíèþ óñêîðèòåëÿ, äåòåêòîðó è ôèçè÷åñêèì çàäà-
÷àì è óñèëèòü êîëëàáîðàöèþ, ïðèâëåêàÿ âíåøíèõ ýêñ-
ïåðòîâ è ñîâåòíèêîâ.

Çàñëóøàâ äîêëàä çàìåñòèòåëÿ äèðåêòîðà ËÒÔ
À. Ñ. Ñîðèíà î äàëüíåéøåì õîäå ðàáîò ïî ïîäãîòîâêå
«áåëîé êíèãè», ïîñâÿùåííîé íàó÷íîé ïðîãðàììå ïðîåê-
òà NICA, ÏÊÊ ðåêîìåíäîâàë ïðîäîëæèòü ðàáîòó ïî ôîð-
ìèðîâàíèþ êîíêóðåíòîñïîñîáíîé ôèçè÷åñêîé ïðîãðàì-
ìû èññëåäîâàíèé ñ ó÷åòîì åå êîìïëåìåíòàðíîñòè ñ èñ-
ñëåäîâàíèÿìè, ïëàíèðóåìûìè â ÖÅÐÍ, íà RHIC è FAIR.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ äîêëàä ãëàâíîãî èíæåíåðà
Èíñòèòóòà Ã. Ä. Øèðêîâà î õîäå ðàáîò ïî ILC, âåäóùèõñÿ
â ÎÈßÈ, è ðåêîìåíäîâàë ïðîäîëæèòü ó÷àñòèå â ýòèõ ðà-
áîòàõ.

Çàñëóøàâ ñîîáùåíèÿ î ïåðâîì îïûòå ðàáîòû ôèçè-
êîâ ÎÈßÈ ïî ïðèåìó äàííûõ â ýêñïåðèìåíòàõ ALICE, AT-
LAS è CMS, ÏÊÊ ïîçäðàâèë êîëëåêòèâ ÎÈßÈ ñ âûïîëíå-
íèåì ïðèíÿòûõ îáÿçàòåëüñòâ ïî ñîçäàíèþ è ââîäó â äåé-
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account the recommendations of the PACs and the Scientific
Council. The CP also supported the efforts being taken to-
wards integration of the JINR basic facilities into the common
European research infrastructure.

The PAC noted that the Scientific Council highly appre-
ciated the progress made in the effort to upgrade the Nu-
clotron to meet the performance required for the future
NICA/MPD programme.

The PAC took note of the report on the status of the Nu-
clotron-M project, presented by JINR Deputy Chief Engineer
G. Trubnikov, and appreciated the significant progress in up-
grading the VBLHEP accelerator complex and the rigorous
implementation of the work schedule. The PAC was pleased
to note that during the autumn run in 2009 the obligations
concerning the research programme were fulfilled and stable
operation of the accelerator complex at high intensity was
demonstrated.

Concerning the report by the Chairman of the Machine
Advisory Committee (MAC) for the Nuclotron-M/NICA accel-
erator complex, Professor B. Sharkov, the PAC noted that
the expertise performed by the MAC had confirmed the fea-
sibility of the NICA project and recommended preparing a
project on realization of the next stage of the NICA complex
construction for presentation at a future PAC meeting. The
PAC took note of the report by G. Trubnikov on the prepara-

tion of the NICA Technical Design Report and appreciated
the substantial progress in this work.

Concerning the report on the preparation of the MPD
Conceptual Design Report, presented by VBLHEP Director
V. Kekelidze, the PAC supported the basic ideology of the
construction of the detector which will be unique in accep-
tance and efficiency for the registration of charged hadrons
in the energy field under study as well as the strategy of
stage-by-stage construction of this detector, recognizing the
substantial progress in scrutinizing all basic elements. The
PAC recommended preparing a project of the first-stage re-
alization of the multipurpose set-up MPD — the starting
stage — for presentation at its next meeting. It also recom-
mended coordinating the work on the machine, the detector,
and the physics goals and consolidating the collaboration
also through external experts and advice.

Concerning the report by BLTP Deputy Director A. Sorin
on the ongoing preparation of the white paper for the NICA
programme on the mixed phase and spin physics, the PAC
recommended continuation of the work to elaborate a com-
petitive research programme in view of its complementarity
with studies planned at CERN, RHIC, and FAIR.

The PAC took note of the report by JINR Chief Engineer
G. Shirkov on the progress for ongoing developments at



ñòâèå ýòèõ óñòàíîâîê, âûñîêî îöåíèë ïðåäñòàâëåííûå
ïåðâûå ôèçè÷åñêèå ðåçóëüòàòû, êîòîðûå â öåëîì ñâèäå-
òåëüñòâóþò î õîðîøåé ðàáîòå äåòåêòîðîâ, è îñîáî îòìå-
òèë âàæíûé âêëàä Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõíî-
ëîãèé â ïåðâóþ ôàçó àíàëèçà äàííûõ.

ÏÊÊ ïðåäëîæèë ïîääåðæàòü ó÷àñòèå ÎÈßÈ â ïðî-
ãðàììàõ íàó÷íûõ èññëåäîâàíèé íà LHC ñðîêîì íà 5 ëåò
è ðåêîìåíäîâàë îäîáðèòü ïðîåêòû ïî ó÷àñòèþ ÎÈßÈ â
ôèçè÷åñêèõ èññëåäîâàíèÿõ íà óñòàíîâêàõ LHC ATLAS,
ALICE, CMS äëÿ âûïîëíåíèÿ äî êîíöà 2014 ã., à òàêæå
âûäåëÿòü äîñòàòî÷íûå ñðåäñòâà äëÿ ó÷àñòèÿ ÎÈßÈ â íà-
áîðå è àíàëèçå ýêñïåðèìåíòàëüíûõ äàííûõ. Êîìèòåò
îæèäàåò íà áóäóùèõ ñåññèÿõ ðåãóëÿðíîãî ïðåäñòàâëåíèÿ
äîêëàäîâ î õîäå ýòîé ðàáîòû.

ÏÊÊ ðåêîìåíäîâàë îäîáðèòü ó÷àñòèå ÎÈßÈ â ïðîåê-
òå «STAR íà RHIC» äî êîíöà 2012 ã. Êîìèòåò ïîääåðæàë
ó÷àñòèå â èññëåäîâàíèÿõ ñî ñêàíèðîâàíèåì ýíåðãèé ïó÷-
êà è ïî ïðîãðàììå íàáîðà ïîëÿðèçîâàííûõ ïðîòîí-ïðî-
òîííûõ äàííûõ ñ öåëüþ ïîëó÷åíèÿ ðåçóëüòàòîâ ìèðîâîãî
êëàññà è ñîçäàíèÿ ó÷åáíî-òðåíèðîâî÷íîé áàçû äëÿ ðà-
áîò ïî ïðîåêòó êîëëàéäåðà NICA.

Îäîáðèâ ó÷àñòèå ÎÈßÈ â ïðîåêòå «PANDA. Ýêñïå-
ðèìåíòû íà FAIR», ÏÊÊ ïîääåðæàë ïðîâîäèìûå â ÎÈßÈ
ðàáîòû ïî ïðîåêòó äî êîíöà 2014 ã., ó÷èòûâàÿ âðåìåííûå
ðàìêè åãî ðåàëèçàöèè.

Çàñëóøàâ îò÷åòû îá ó÷àñòèè ÎÈßÈ â ïðîåêòå
HADES, à òàêæå ïî òåìå «Ðàçðàáîòêà è ñîçäàíèå ñòðîó-

äåòåêòîðîâ», ÏÊÊ ðåêîìåíäîâàë ïðîäîëæèòü ýòè ðàáîòû
äî êîíöà 2012 ã.

Îòìåòèâ âûñîêóþ íàó÷íóþ çíà÷èìîñòü ðåçóëüòàòîâ,
ïîëó÷åííûõ ïî ïðîåêòó NA48, ÏÊÊ, â ñâÿçè ñ îêîí÷àíèåì
ýêñïåðèìåíòà, ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ çàêðûòü
ýòîò ïðîåêò (ó÷àñòèå ÎÈßÈ) è ïðîäîëæèòü ðàáîòû ïî
àíàëèçó äàííûõ â ðàìêàõ òåìû «Èçó÷åíèå ðåäêèõ ðàñïà-
äîâ çàðÿæåííûõ êàîíîâ â ýêñïåðèìåíòàõ íà SPS ÖÅÐÍ
(ïðîåêò NA62)». Ïðèíÿâ ê ñâåäåíèþ ïèñüìåííûé îò÷åò
ïî ïðîåêòó OKAPI è îòìåòèâ óíèêàëüíîñòü ïîëó÷åííûõ
ðåçóëüòàòîâ, ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ çà-
êðûòü ýòîò ïðîåêò (ó÷àñòèå ÎÈßÈ) è ïðîäîëæèòü ýòè èñ-
ñëåäîâàíèÿ òàêæå â ðàìêàõ ïðîåêòà NA62.

ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ çàêðûòü ïðîåê-
òû NIS, ALPOM, pHe3 è LNS, îòìåòèâ âûñîêèé óðîâåíü
âûïîëíåííûõ ðàáîò, è ïðîäîëæèòü èõ â ðàìêàõ íîâûõ
ïðîåêòîâ HyperNIS, ALPOM-2, DSS.

ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ çàêðûòü ïðîåê-
òû ÑÒÐÅËÀ, «Äåëüòà–Ñèãìà», «Äåëüòà-2», ÌÀÐÓÑß,
CLIC è E391a (ó÷àñòèå ÎÈßÈ), à òàêæå «Ðàçðàáîòêà è
âíåäðåíèå êîìïàêòíûõ ýëåêòðîííûõ è èîííûõ óñêîðèòå-
ëåé äëÿ ïðèêëàäíûõ öåëåé».

Îòìåòèâ ñòåíäîâûå ñîîáùåíèÿ â îáëàñòè ôèçèêè
÷àñòèö, ïðåäñòàâëåííûå ìîëîäûìè ó÷åíûìè, ÏÊÊ ðåêî-
ìåíäîâàë ïðîäîëæèòü âêëþ÷åíèå òàêîé ôîðìû ïðåçåí-
òàöèé â ïðîãðàììó áóäóùèõ ñåññèé.
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JINR related to the ILC and recommended further participa-
tion in this work.

The PAC took note of the reports on the first experience
of JINR physicists in data taking in the ALICE, ATLAS, and
CMS experiments and congratulated these teams for having
fulfilled their obligations in the construction of the detectors
and the commissioning phase. The PAC highly appreciated
the presentation of the first physics results, which witness the
overall good operation of the detectors, and also recognized
the important contribution made by the Laboratory of Infor-
mation Technologies to the first data analysis phase.

The PAC suggested supporting JINR’s participation in
the physics research programmes at the LHC on the basis of
a five-year term and recommended approval of the projects
on JINR’s participation in the physics research at the LHC
detectors ATLAS, ALICE, CMS for execution until the end of
2014 as well as allocation of sufficient resources for the par-
ticipation of JINR in the data taking and analysis. The Com-
mittee looks forward to receiving regular reports on these ac-
tivities at its future meetings.

The PAC recommended approval of JINR’s participation
in the project «STAR at RHIC» until the end of 2012, support-
ing the participation in the beam energy scan and in the po-
larized proton–proton data programme which will provide

world-class results and represent an important training
ground for the NICA collider project.

The PAC appreciated the ongoing activity at JINR and
recommended approval of JINR’s participation in the project
«PANDA. Experiments at FAIR» until the end of 2014, con-
sidering the time scale of the project.

The PAC took note of the reports on JINR’s participation
in the HADES project and on the theme «Development of
High-Precision Straw Detectors» and recommended contin-
uation of these activities until the end of 2012.

The PAC took note of the report on the NA48 project and
highly appreciated the obtained results. Due to the comple-
tion of this experiment, the Committee recommended that
the JINR Directorate close this project (JINR’s participation)
and continue work on the data analysis under the theme
«Study of Rare Charged Kaon Decays in Experiments at the
CERN SPS (NA62 Project)».

The PAC took note of the written report on the OKAPI
project and highly appreciated the uniqueness of the ob-
tained results. The Committee recommended that the JINR
Directorate close this project (JINR’s participation) and con-
tinue the research work also under the NA62 project.

Noting the high quality of the accomplished work on the
projects NIS, ALPOM, pHe3 and LNS, the PAC recommend-
ed that the JINR Directorate close these projects and con-
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31-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñîñòîÿ-

ëàñü 18–19 ÿíâàðÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåñ-

ñîðà Â. Êàíöåðà.

Ïðåäñåäàòåëü ÏÊÊ ïðåäñòàâèë îñíîâíûå ïîëîæå-
íèÿ ñâîåãî äîêëàäà íà ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ
(ñåíòÿáðü 2009 ã.), à òàêæå èíôîðìàöèþ î âûïîëíåíèè
ðåêîìåíäàöèé ïðåäûäóùåé ñåññèè ÏÊÊ.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ èíôîðìàöèþ âèöå-äèðåêòî-
ðà ÎÈßÈ Ì. Ã. Èòêèñà î ðåçîëþöèè 106-é ñåññèè Ó÷åíîãî
ñîâåòà Èíñòèòóòà (ñåíòÿáðü 2009 ã.), î ðåøåíèÿõ Êîìèòå-
òà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé (íîÿáðü 2009 ã.) è ñ óäî-
âëåòâîðåíèåì îòìåòèë, ÷òî áîëüøèíñòâî ðåêîìåíäàöèé
ïðåäûäóùåé ñåññèè ÏÊÊ, êàñàþùèõñÿ èññëåäîâàíèé
ÎÈßÈ â îáëàñòè ôèçèêè êîíäåíñèðîâàííûõ ñðåä, áûëè
ïðèíÿòû Ó÷åíûì ñîâåòîì è äèðåêöèåé ÎÈßÈ.

ÏÊÊ çàñëóøàë èíôîðìàöèþ äèðåêöèè ÎÈßÈ î äåÿ-
òåëüíîñòè, ñâÿçàííîé ñ Ìåæäóíàðîäíûì èííîâàöèîí-
íûì öåíòðîì íàíîòåõíîëîãèé ñòðàí ÑÍÃ, è ïðåäëîæèë
ïðåäîñòàâèòü íà áóäóùèõ ñåññèÿõ ÏÊÊ áîëåå äåòàëüíóþ
èíôîðìàöèþ î êîíêðåòíûõ èííîâàöèîííûõ ïðîåêòàõ,
ïëàíèðóåìûõ ê ðåàëèçàöèè â ýòîì öåíòðå.

ÏÊÊ çàñëóøàë ñîîáùåíèå ïî çàâåðøàþùåéñÿ òåìå
«Ðàçâèòèå è ñîâåðøåíñòâîâàíèå êîìïëåêñà ÈÁÐ-2» è îò-
ìåòèë çíà÷èòåëüíûé ïðîãðåññ, äîñòèãíóòûé â õîäå ìî-
äåðíèçàöèè ðåàêòîðà ÈÁÐ-2, à òàêæå òî, ÷òî ðàáîòû ïðî-
âîäèëèñü â ñîîòâåòñòâèè ñ òåõíè÷åñêèì è ôèíàíñîâûì

ïëàíàìè. ×ëåíû ÏÊÊ âûðàçèëè áëàãîäàðíîñòü çà ýêñêóð-
ñèþ íà ðåàêòîð ÈÁÐ-2 è ïîÿñíåíèÿ, ñäåëàííûå ãëàâíûì
èíæåíåðîì ËÍÔ À. Â. Âèíîãðàäîâûì. ÏÊÊ ðåêîìåíäî-
âàë ïðîäîëæàòü â áóäóùåì ïîçèòèâíóþ ïðàêòèêó ïîñå-
ùåíèé óñòàíîâîê ÎÈßÈ.

Äåòàëüíî îáñóäèâ äîêëàä ñ ïðåäëîæåíèåì íîâîé
òåìû «Ðàçâèòèå ðåàêòîðà ÈÁÐ-2M ñ êîìïëåêñîì êðèî-
ãåííûõ çàìåäëèòåëåé íåéòðîíîâ» íà ïåðèîä
2011–2013 ãã., ÏÊÊ ðåêîìåíäîâàë îòêðûòü åå ñ ïåðâûì
ïðèîðèòåòîì, âûñîêî îöåíèâ îñíîâíûå çàäà÷è ïðåäëàãà-
åìûõ ðàáîò, íàöåëåííûõ íà ïîâûøåíèå ýôôåêòèâíîñòè
èñïîëüçîâàíèÿ ìîäåðíèçèðîâàííîãî ðåàêòîðà ÈÁÐ-2Ì,
è ïðåäëîæèë äèðåêöèè àêòèâíî ïîääåðæèâàòü èõ ðåàëè-
çàöèþ â ñîîòâåòñòâèè ñ ïëàíîì òåêóùåãî ãîäà.

Êîìèòåò ïðèíÿë ê ñâåäåíèþ îò÷åòû ïî çàâåðøàþ-
ùèìñÿ òåìàì «Èíôîðìàöèîííîå, êîìïüþòåðíîå è ñåòå-
âîå îáåñïå÷åíèå äåÿòåëüíîñòè ÎÈßÈ» è «Ìàòåìàòè÷å-
ñêàÿ ïîääåðæêà ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èñ-
ñëåäîâàíèé, ïðîâîäèìûõ â ÎÈßÈ», äàë âûñîêóþ îöåíêó
äîñòèãíóòûì ðåçóëüòàòàì è ðåêîìåíäîâàë ïðîäîëæèòü
èññëåäîâàíèÿ ïî òåìå «Ìàòåìàòè÷åñêàÿ ïîääåðæêà ýêñ-
ïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé, ïðîâî-
äèìûõ â ÎÈßÈ» â 2011–2013 ãã. ÏÊÊ ïðåäëîæèë ËÈÒ
ïðåäñòàâèòü äîïîëíèòåëüíóþ èíôîðìàöèþ ïî òåìå «Èí-
ôîðìàöèîííîå, êîìïüþòåðíîå è ñåòåâîå îáåñïå÷åíèå
äåÿòåëüíîñòè ÎÈßÈ» â êîíòåêñòå òåêóùåé äåÿòåëüíîñòè
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tinue the research work under the new projects HyperNIS,
ALPOM-2, and DSS.

The PAC recommended that the JINR Directorate close
the projects STRELA, DELTA–SIGMA, DELTA-2, MARU-
SYA, CLIC and E391a (JINR’s participation), and «Develop-
ment and Introduction of Compact Electron and Ion Acceler-
ators for Applied Purposes».

The PAC appreciated the poster presentations by young
scientists in the field of particle physics research and recom-
mended that this form of presentations be included in the
agenda of its future meetings.

The 31st meeting of the Programme Advisory Com-

mittee for Condensed Matter Physics was held on

18–19 January. It was chaired by Professor V. Kantser.

The Chairperson of the PAC presented a short overview
of the PAC report delivered at the session of the JINR Scien-
tific Council in September 2009 and information about the
implementation of the recommendations of the previous PAC
meeting.

The PAC took note of the information by JINR Vice-Di-
rector M. Itkis about the resolution of the 106th session of the
JINR Scientific Council (September 2009) and the decisions
of the JINR Committee of Plenipotentiaries (November
2009), and was pleased to note that most of the recommen-

dations of the previous PAC meeting concerning JINR re-
search in the areas of condensed matter physics had been
accepted by the JINR Scientific Council and Directorate.

The PAC took note of the information by the JINR Direc-
torate on the activities related to the International Innovative
Nanotechnology Centre of the CIS countries and asked the
Directorate to present at its future meetings more informa-
tion about specific innovative projects that are planned to be
implemented at this Centre.

Concerning the report on the theme «Upgrade of the
IBR-2 Complex», the PAC appreciated the significant ad-
vances that had been made in upgrading the IBR-2 reactor
which was proceeding in accordance with the technical and
financial plans. The PAC members highly appreciated the
visit to the IBR-2 reactor and the explanations given by FLNP
Chief Engineer A. Vinogradov, and recommended continua-
tion, in the future, of the positive practices of visiting JINR fa-
cilities.

The PAC discussed in detail the report on the proposal
of a new theme «Development of the IBR-2M Reactor with a
Complex of Cryogenic Neutron Moderators» for the period
2011–2013 and recommended opening this theme with first
priority. The PAC highly appreciated the main tasks of the
theme, which are to increase the efficiency of using the
IBR-2M modernized reactor, and suggested that the JINR
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ËÍÔ, ËßÐ, ËÐÁ è ËÒÔ. Ðåøåíèå î ïðîäëåíèè äàííîé
òåìû áóäåò ïðèíÿòî íà ñëåäóþùåé ñåññèè ÏÊÊ.

ÏÊÊ âûñîêî îöåíèë èññëåäîâàíèÿ íàíîñèñòåì, ïðî-
âîäèìûå â ËÍÔ è ËßÐ, ñ óäîâëåòâîðåíèåì îòìåòèâ íî-
âèçíó è àêòóàëüíîñòü ýòèõ èññëåäîâàíèé, ïðîâîäèìûõ â
ñîîòâåòñòâèè ñ òåìàòèêîé ñåìèëåòíåãî ïëàíà, è ðåêî-
ìåíäîâàë ïðîäîëæèòü ðàáîòû ïî ìîäåðíèçàöèè óñòàíî-
âîê, îðèåíòèðîâàííûõ â ýòèõ ëàáîðàòîðèÿõ íà èññëåäî-
âàíèÿ â îáëàñòè íàíîôèçèêè è íàíîìàòåðèàëîâ. Êîìèòåò
ðåêîìåíäîâàë äèðåêöèè ÎÈßÈ çàïðîñèòü êîíêðåòíûå
ïðåäëîæåíèÿ íàó÷íûõ öåíòðîâ ñòðàí-ó÷àñòíèö î ïðîâå-
äåíèè ñîâìåñòíûõ èññëåäîâàíèé â ýòîé îáëàñòè.

ÏÊÊ çàñëóøàë îò÷åò î õîäå ðàáîò ïî ìîäåðíèçàöèè
êàíàëà ïó÷êà ðåàêòîðà ÈÁÐ-2Ì äëÿ äèôðàêòîìåòðîâ
ÑÊÀÒ/ÝÏÑÈËÎÍ-ÌÄÑ è ïîääåðæàë ïëàíû ËÍÔ ïî ââîäó
â ýêñïëóàòàöèþ íîâîé ñèñòåìû íåéòðîíîâîäîâ ê íà÷àëó
ïóñêà ÈÁÐ-2Ì â êîíöå 2010 ã. Ïðèíÿâ ê ñâåäåíèþ äîêëàä
î ñòàòóñå ïðîåêòà GRAINS è îòìåòèâ âûñîêèé òåìï ðåà-
ëèçàöèè ïðîåêòà, ÏÊÊ ðåêîìåíäîâàë ñîñðåäîòî÷èòü âíè-
ìàíèå íà ðàçâèòèè íàó÷íîé ïðîãðàììû ËÍÔ ïî èññëåäî-
âàíèþ æèäêîñòíûõ ãðàíèö ðàçäåëà äî íà÷àëà çàïóñêà
GRAINS â ðàìêàõ ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà ñ
äðóãèìè íåéòðîííûìè öåíòðàìè.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàä î ðàäèàöèîííûõ
èññëåäîâàíèÿõ, ïðîâîäèìûõ â ËÐÁ, îòìåòèâ, ÷òî ñïåöèà-
ëèñòû ËÐÁ èìåþò çíà÷èòåëüíûé îïûò â îáëàñòè ðàäèà-
öèîííîé çàùèòû âûñîêîýíåðãåòè÷åñêèõ óñêîðèòåëåé, è

îäîáðèë èõ äåÿòåëüíîñòü, ñâÿçàííóþ ñ ðàçðàáîòêîé ðà-
äèàöèîííîé çàùèòû êîìïëåêñà NICA. Êîìèòåò âûñîêî
îöåíèë ïåðñïåêòèâíóþ èññëåäîâàòåëüñêóþ ðàáîòó, ñâÿ-
çàííóþ ñ ïðèìåíåíèåì ìåòîäîâ ÿäåðíîé ôèçèêè â èñ-
ñëåäîâàíèÿõ ýëåìåíòíîãî ñîñòàâà ïîâåðõíîñòè ïëàíåò
Ñîëíå÷íîé ñèñòåìû è â áèîëîãèè æèâûõ ñèñòåì ðàçëè÷-
íûõ óðîâíåé. Ïîääåðæàâ ïðîåêò ñîçäàíèÿ íà ìîäåðíèçè-
ðîâàííîì íóêëîòðîíå äëÿ ìåäèöèíñêèõ è ðàäèîáèîëîãè-
÷åñêèõ ýêñïåðèìåíòîâ ñïåöèàëüíîãî êàíàëà ïó÷êà ñ òÿ-
æåëûìè èîíàìè ñðåäíèõ ýíåðãèé, ÏÊÊ ðåêîìåíäîâàë
äèðåêöèè ÎÈßÈ íàéòè âîçìîæíîñòü ðåàëèçîâàòü ýòî
ïðåäëîæåíèå.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë íàó÷íûå äîêëàäû
Ê. Î. Ìóðàíîâà «Êîìáèíèðîâàííîå âîçäåéñòâèå óëüòðà-
ôèîëåòà (UV-B) è ãàììà-èçëó÷åíèÿ óâåëè÷èâàåò ðèñê
ðàçâèòèÿ êàòàðàêòû ó ìûøåé», Â. Þ. Êàçèìèðîâà «Ìî-
äåëèðîâàíèå ñòðóêòóðû è ñâîéñòâ ìåòàëëè÷åñêèõ ñòåêîë
èç ïåðâûõ ïðèíöèïîâ», È. Ã. Ïèðîæåíêî «Ýôôåêò Êàçè-
ìèðà äëÿ ïðèðîäíûõ è íîâûõ ìàòåðèàëîâ», Ê. Âåòüå
«Âçàèìîäîïîëíÿåìîñòü íåéòðîííûõ è ñèíõðîòðîííûõ
èññëåäîâàíèé». Îòìåòèâ âûñîêèé óðîâåíü äîêëàäîâ,
ÏÊÊ ðåêîìåíäîâàë ËÍÔ ïðåäñòàâèòü íà ñëåäóþùåé ñåñ-
ñèè àíàëèòè÷åñêèé îáçîð áóäóùèõ íàïðàâëåíèé ðàçâè-
òèÿ ìåòîäèêè íåéòðîííîãî ðàññåÿíèÿ â òå÷åíèå ñëåäóþ-
ùèõ 10 ëåò íà ðåàêòîðå ÈÁÐ-2Ì ñ ó÷åòîì êîíêóðåíòîñïî-
ñîáíîñòè è âçàèìîäîïîëíÿåìîñòè ñèíõðîòðîííûõ
ðàäèàöèîííûõ èñòî÷íèêîâ.
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Directorate strongly support implementation of the major ac-
tivities in this direction planned for 2010.

The PAC took note of the reports on the concluding
themes «Information, Computer and Network Support of
JINR’s Activity» and «Mathematical Support of Experimental
and Theoretical Studies Conducted by JINR», highly appre-
ciated the achieved results and recommended continuation
of the research within the theme «Mathematical Support of
Experimental and Theoretical Studies Conducted by JINR»
in the period 2011–2013. The PAC recommended that LIT
present additional information on the theme «Information,
Computer and Network Support of JINR’s activity» in the
context of the activities underway at FLNP, FLNR, LRB, and
BLTP. The decision about the extension of this theme will be
taken at the next PAC meeting.

The PAC highly appreciated the research of nanosys-
tems conducted at FLNP and FLNR, noting the novelty and
significance of nanoscale physics and nanomaterials stud-
ies, which are in line with the topics of the seven-year plan,
and recommended continuation of efforts towards upgrading
the facilities, oriented at these laboratories to nanoscale
physics and nanomaterials studies. It also encouraged that
the JINR Directorate launch a proposal call for research insti-
tutes of the JINR Member States in the area of these studies.

The PAC heard with interest the report on the modern-
ization of the beam line of the IBR-2M reactor for the
SKAT/EPSILON-MDS diffractometers and supported the
FLNP plans to put the new guide system into operation at the
start-up of IBR-2M at the end of 2010. The PAC took note of
the information about the status of the GRAINS project and
appreciated the pace of the project realization. It recom-
mended focusing attention on the necessity to develop the
FLNP scientific programme on the liquid-containing inter-
faces prior to the GRAINS start-up within the framework of
the available international collaborations with other neutron
centres.

The PAC heard with interest the report on the radiation
research conducted at LRB, noted the significant experience
of the LRB specialists in the field of radiation protection of
high-energy accelerators and appreciated their activity con-
cerning the design of the NICA complex radiation shielding.
The PAC welcomed the promising research work connected
with the application of nuclear physics methods to the re-
search on the elemental composition of the Solar System
planet surfaces and with biology of living systems of various
levels. The PAC supported the project of a special beam
channel at the modernized Nuclotron for medical and radio-
biological experiments with intermediate-energy heavy ions
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ÏÊÊ ïðèíÿë ê ñâåäåíèþ èíôîðìàöèþ î II Âûñøèõ
êóðñàõ äëÿ ñòðàí ÑÍÃ «Ñèíõðîòðîííûå è íåéòðîííûå èñ-
ñëåäîâàíèÿ íàíîñèñòåì (ÑÈÍ-íàíî’2009)» (29 èþíÿ –
30 èþëÿ 2009 ã., Äóáíà–Ìîñêâà) è î Âñåðîññèéñêîé íàó÷-
íîé øêîëå äëÿ ìîëîäåæè «Ñîâðåìåííàÿ íåéòðîíîãðà-
ôèÿ: ìåæäèñöèïëèíàðíûå èññëåäîâàíèÿ íàíîñèñòåì è
ìàòåðèàëîâ» (12–20 îêòÿáðÿ 2009 ã., Äóáíà). ÏÊÊ îñîáî
îòìåòèë, ÷òî íàó÷íàÿ ïðîãðàììà äàííûõ ìåðîïðèÿòèé
îòðàæàåò ñîâðåìåííîå ñîñòîÿíèå èññëåäîâàíèé â îáëà-
ñòè íàíîìàòåðèàëîâ, íàíîòåõíîëîãèé, ôèçèêè êîíäåíñè-
ðîâàííûõ ñðåä è â ñìåæíûõ îáëàñòÿõ, è ðåêîìåíäîâàë â
äàëüíåéøåì ðåãóëÿðíî ïðîâîäèòü ýòè ìåðîïðèÿòèÿ.

ÏÊÊ ñ èíòåðåñîì îçíàêîìèëñÿ ñî ñòåíäîâûìè ñîîá-
ùåíèÿìè ó÷åíûõ èç ËÍÔ, ËßÐ è ËÒÔ â îáëàñòè ôèçèêè è
íàíîòåõíîëîãèé, à òàêæå ïðèíÿë ê ñâåäåíèþ çàêëþ÷è-
òåëüíûé äîêëàä, ïðåäñòàâëåííûé Ò. Â. Òðîïèíûì, è
ïðåäëîæèë â äàëüíåéøåì îòìå÷àòü ëó÷øåå ñòåíäîâîå
ñîîáùåíèå èç ïðåäñòàâëåííûõ íà ñåññèè.

31-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ÿäåðíîé ôèçèêå ñîñòîÿëàñü 25–26 ÿíâàðÿ

ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Â. Ãðàéíåðà.

×ëåíû ÏÊÊ ïî÷òèëè ïàìÿòü ïðîôåññîðà Öâåòàíà
Äèìèòðîâà Âûëîâà, êîòîðûé â êà÷åñòâå âèöå-äèðåêòîðà
ÎÈßÈ â òå÷åíèå ìíîãèõ ëåò êîîðäèíèðîâàë ðàáîòó ïðî-
ãðàììíî-êîíñóëüòàòèâíûõ êîìèòåòîâ ïî ÿäåðíîé ôèçèêå
è ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä. Îí âíåñ âûäàþ-

ùèéñÿ âêëàä â ðàçâèòèå ÎÈßÈ è ìåæäóíàðîäíîãî ñî-
òðóäíè÷åñòâà ñ èññëåäîâàòåëüñêèìè öåíòðàìè ñòðàí-
ó÷àñòíèö è äðóãèõ ñòðàí. ×ëåíû ÏÊÊ òàêæå ïî÷òèëè ïà-
ìÿòü ïðîôåññîðà Þðèÿ Âëàäèìèðîâè÷à Ãàïîíîâà, êîòî-
ðûé â òå÷åíèå äëèòåëüíîãî âðåìåíè èñêëþ÷èòåëüíî ïëî-
äîòâîðíî ðàáîòàë â ýòîì êîìèòåòå.

ÏÊÊ çàñëóøàë îò÷åò î âûïîëíåíèè ðåêîìåíäàöèé
30-é ñåññèè ÏÊÊ, èíôîðìàöèþ î ðåçîëþöèÿõ 106-é ñåñ-
ñèè Ó÷åíîãî ñîâåòà ÎÈßÈ (ñåíòÿáðü 2009 ã.) è î ðåøåíè-
ÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ÎÈßÈ (íî-
ÿáðü 2009 ã.).

Ïðèíÿâ ê ñâåäåíèþ îò÷åò îá èòîãàõ âûïîëíåíèÿ «Íà-
ó÷íîé ïðîãðàììû ðàçâèòèÿ ÎÈßÈ (2003–2009 ãã.)», ïðåä-
ñòàâëåííûé ãëàâíûì ó÷åíûì ñåêðåòàðåì Í. À. Ðóñàêî-
âè÷åì, ÏÊÊ îäîáðèë îñíîâíûå íàïðàâëåíèÿ ïðîãðàììû
íàó÷íûõ èññëåäîâàíèé ÎÈßÈ â îáëàñòè ÿäåðíîé ôèçèêè
íà ïåðèîä 2010–2012 ãã., ïðåäëàãàåìûå â ñîîòâåòñòâèè ñ
íîâûì ñåìèëåòíèì ïëàíîì ðàçâèòèÿ ÎÈßÈ.

Ïåðâûå ýêñïåðèìåíòû íà óñòàíîâêå ÈÐÅÍ-1.
ÏÊÊ ðåêîìåíäîâàë óñêîðèòü äàëüíåéøåå ðàçâèòèå
ÈÐÅÍ-1, ÷òîáû êàê ìîæíî áûñòðåå ñäåëàòü ýòó óñòàíîâêó
ñðàâíèìîé ïî ïàðàìåòðàì ñ ìîùíûìè íåéòðîííûìè èñ-
òî÷íèêàìè â Åâðîïå, à òàêæå ïðåäóñìîòðåòü âûäåëåíèå
äîïîëíèòåëüíûõ ñðåäñòâ íà ïðèîáðåòåíèå íåîáõîäèìî-
ãî îáîðóäîâàíèÿ äëÿ ñëåäóþùåé ñòàäèè è ïîëíîãî çà-
âåðøåíèÿ ÈÐÅÍ.
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and recommended that the JINR Directorate find the possi-
bility to realize this proposal.

The PAC heard with much interest the following scientif-
ic reports: «Combined Action of Ultraviolet (UV-B) and �-Ra-
diation as an Escalating Risk Factor for Cataract Formation
in Mice» presented by K. Muranov, «First-Principle Simula-
tions of the Structure and Properties of Metallic Glasses»
presented by V. Kazimirov, «The Casimir Effect for Existing
and New Materials» presented by I. Pirozhenko, and «Com-
plementarity of Neutron and Synchrotron Research» pre-
sented by Ch. Vettier. Noting the high quality of these re-
ports, the PAC recommended that FLNP present at its next
meeting an analytical review of the future directions of the
development of the neutron scattering technique for the next
10 years at the IBR-2M reactor taking into account the com-
petitiveness and complementarity with synchrotron radiation
sources.

The PAC noted the information about the II Advanced
Courses for CIS countries «Synchrotron and Neutron Stud-
ies of Nanosystems (SYN-nano-2009)» (29 June–30 July
2009, Dubna–Moscow) and about the all-Russian scientific
school for youth «Modern Neutronography: Interdisciplinary
Studies of Nanosystems and Materials» (12–20 October
2009, Dubna). The PAC stressed that the programmes of
these scientific meetings reflected the present status of re-

search in fields of nanomaterials, nanotechnology, con-
densed matter physics, and related areas, and
recommended further regular holding of these scientific
meetings.

The PAC was pleased with the poster presentations by
scientists from FLNP, FLNR, and BLTP in the fields of
physics and nanotechnology, noted the concluding report by
T. Tropin, and recommended that the best poster presenta-
tion be selected by the PAC members at its future meetings.

The 31st meeting of the Programme Advisory Com-

mittee for Nuclear Physics was held on 25–26 January. It

was chaired by Professor W. Greiner.

The members of the PAC honoured the memory of Pro-
fessor Tsvetan Vylov who, as Vice-Director of JINR, had
been the coordinator of the PACs for Nuclear Physics and for
Condensed Matter Physics for many years. He had made
outstanding contributions to the development of JINR and its
cooperation with research centres of the Member States and
other countries. The members of the PAC also honoured the
memory of Professor Yuri Gaponov who had worked ex-
tremely successfully in this PAC for a long period of time.

The PAC was informed by Vice-Director M. Itkis about
the resolution of the 106th session of the Scientific Council
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Äóáíà, ÿíâàðü. Çàñåäàíèÿ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìèòåòîâ ïî ôèçèêå ÷àñòèö,
ÿäåðíîé ôèçèêå è ôèçèêå êîíäåíñèðîâàííûõ ñðåä

Dubna, January.
Meetings of the Programme Advisory Committees for Nuclear

Physics, Condensed Matter Physics, and Particle Physics



Ýêñïåðèìåíòû ïî ñèíòåçó 117-ãî ýëåìåíòà.
ÏÊÊ ïîçäðàâèë êîëëåêòèâ Ëàáîðàòîðèè ÿäåðíûõ ðåàê-
öèé ñ îòêðûòèåì 117-ãî ýëåìåíòà, à òàêæå íîâûõ èçîòî-
ïîâ ýëåìåíòîâ 115, 113, 111, 109, 107, 105. Êîìèòåò ïðåä-
ëîæèë ðàññìîòðåòü âîçìîæíîñòü óñêîðåíèÿ ïó÷êà óðàíà
áîëüøîé èíòåíñèâíîñòè (~ 1012 c–1) ïðè ìîäåðíèçàöèè
öèêëîòðîííîãî êîìïëåêñà Ó-400, ÷òîáû â äàëüíåéøåì
èññëåäîâàòü àëüòåðíàòèâíûå ïóòè ñèíòåçà áîëåå òÿæå-
ëûõ è áîëåå äîëãîæèâóùèõ ñâåðõòÿæåëûõ ÿäåð.

Íîâûé ïðîåêò «Äåòåêòîð ðåàêòîðíûõ àíòè-

íåéòðèíî íà îñíîâå òâåðäîòåëüíûõ ïëàñòè÷å-

ñêèõ ñöèíòèëëÿòîðîâ» (DANSS). ÏÊÊ îòìåòèë, ÷òî
ýòîò äåòåêòîð ìîæåò áûòü èñïîëüçîâàí êàê äëÿ ìîíèòî-
ðèíãà ïàðàìåòðîâ ðåàêòîðà â ðåæèìå ðåàëüíîãî âðåìå-
íè, òàê è äëÿ ôóíäàìåíòàëüíûõ èññëåäîâàíèé ñâîéñòâ
íåéòðèíî (ìàãíèòíûé ìîìåíò íåéòðèíî, îñöèëëÿöèè), è
ðåêîìåíäîâàë îäîáðèòü ïðîåêò DANSS äëÿ âûïîëíåíèÿ
ñ ïåðâûì ïðèîðèòåòîì â ðàìêàõ òåìû «Íåóñêîðèòåëüíàÿ
íåéòðèííàÿ ôèçèêà è àñòðîôèçèêà».

Ñòàòóñ óñòàíîâêè MASHA. ÏÊÊ äåòàëüíî îáñó-
äèë òåêóùåå ñîñòîÿíèå ìàññ-ñïåêòðîìåòðà MASHA, ïåð-
ñïåêòèâû åãî ñîâåðøåíñòâîâàíèÿ è ïîääåðæàë ïëàíû
äèðåêöèè ËßÐ íà÷àòü ýêñïåðèìåíòû íà ýòîé óñòàíîâêå â
2010 ã.

Ñòàòóñ óñòàíîâêè GABRIELA. ÏÊÊ îòìåòèë, ÷òî
íà÷àâøàÿñÿ â 2008 ã. ðåàëèçàöèÿ ïðîãðàììû ìîäåðíèçà-
öèè ñåïàðàòîðà ÂÀÑÈËÈÑÀ è ñèñòåìû ðåãèñòðàöèè ïðî-

äóêòîâ ÿäåðíûõ ðåàêöèé GABRIELA ïðèíåñåò áîëüøóþ
ïîëüçó äëÿ èçó÷åíèÿ àñèììåòðè÷íûõ ðåàêöèé, è ðåêî-
ìåíäîâàë ïðîäîëæèòü ìîäåðíèçàöèþ êîìïëåêñà ÂÀÑÈ-
ËÈÑÀ–GABRIELA ñ ïåðâûì ïðèîðèòåòîì.

Íàó÷íûé äîêëàä. ÏÊÊ çàñëóøàë äîêëàä ïî òåîðèè
ÿäåðíîãî ñèíòåçà â ñèñòåìå pt� ìåòîäîì ìþîííîãî êàòà-
ëèçà è ðåêîìåíäîâàë ðàçðàáîòàòü ïðîåêò «Mu-Catalysis»
ïî ýêñïåðèìåíòàëüíîìó èçó÷åíèþ ÿäåðíîãî ñèíòåçà â
pt�-ñèñòåìå â ñîòðóäíè÷åñòâå ÎÈßÈ (Äóáíà) – ÂÍÈÈÝÔ
(Ñàðîâ) – Óíèâåðñèòåò Äåëôòà – ÈßÔ (Êðàêîâ) – ÈÒÝÔ
(Ìîñêâà).
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(September 2009) and the decisions of the Committee of
Plenipotentiaries (November 2009).

The PAC took note of the report presented by JINR
Chief Scientific Secretary N. Russakovich and endorsed the
main lines of the JINR Programme of Nuclear Physics Re-
search proposed for the period 2010–2012 in accordance
with the new seven-year JINR development plan.

First Experiments at IREN-1. The PAC recommended
the acceleration of the upgrade of IREN-1 to rapidly reach
the higher intensity of the source and to make it really com-
parable with powerful neutron sources in Europe. It also rec-
ommended that additional funding be provided for supplying
the necessary equipment for the next phase of IREN and for
its full completion.

Experiments on the Synthesis of Element 117. The
PAC congratulated the staff of the Flerov Laboratory on the
discovery of element 117 and new isotopes of elements 115,
113, 111, 109, 107, and 105. The Committee suggested con-
sidering, during the modernization phase of the U400 cy-
clotron complex, the possibility to develop a uranium beam of
high intensity (~1012 s–1) to enable the exploration, in further
perspective, of alternative pathways to extend the nuclear
chart towards even heavier and longer living nuclei.

New Project «Detector of Reactor Antineutrinos

Based on Solid-State Plastic Scintillators» (DANSS).

The PAC noted that this detector could be used for real time
monitoring of reactor parameters as well as for fundamental
investigations of neutrino properties (neutrino magnetic mo-
ment, oscillations, etc.). The Committee recommended the
approval of the DANSS project to be implemented with high
priority.

Status of the MASHA Set-Up. The PAC discussed in
detail the current status and prospects of the MASHA spec-
trometer, and strongly supported the intention of the FLNR
Directorate to start experiments with this mass spectrometer
in 2010.

Status of the GABRIELA Set-Up. The PAC noted that
the ongoing programme, started in 2008, to upgrade the
VASSILISSA separator together with the GABRIELA system
for detection of nuclear reaction products would be of benefit
for the study of asymmetric reactions, and strongly support-
ed the further upgrade of the GABRIELA–VASSILISSA com-
plex with high priority.

Scientific Report. The PAC heard with interest a status
report on the theory of muon catalyzed pt� fusion and recom-
mended the development of an experimental project to study
pt� fusion by the Mu-CATALYSIS collaboration: JINR (Dub-
na) – VNIIEF (Sarov) – Delft University – INP (Cracow) –
ITEP (Moscow).



Àêàäåìèê À. Í. Ñèñàêÿí âûñòó-
ïèë ñ äîêëàäîì «Ïåðñïåêòèâû ðàçâè-
òèÿ ÎÈßÈ â 2010–2016 ãã.». Âèöå-äè-
ðåêòîðà Èíñòèòóòà Ð. Ëåäíèöêè è
Ì. Ã. Èòêèñ ïðîèíôîðìèðîâàëè ÷ëå-
íîâ Ó÷åíîãî ñîâåòà îá èòîãàõ âûïîë-
íåíèÿ «Íàó÷íîé ïðîãðàììû ðàçâèòèÿ
ÎÈßÈ íà 2003–2009 ãã.» è ïëàíàõ íà
2010–2016 ãã.

Íà ñåññèè áûëè çàñëóøàíû äî-
êëàäû èñïîëíÿþùåãî îáÿçàííîñòè
äèðåêòîðà Ó÷åáíî-íàó÷íîãî öåíòðà
Ñ. Ç. Ïàêóëÿêà — î ñòàòóñå îáðàçîâà-
òåëüíîé ïðîãðàììû, äèðåêòîðà Ëà-
áîðàòîðèè ÿäåðíûõ ïðîáëåì
À. Ã. Îëüøåâñêîãî — î ïðèêëàäíûõ
èññëåäîâàíèÿõ è èííîâàöèîííîé äå-
ÿòåëüíîñòè â ÎÈßÈ, à òàêæå ïîìîù-
íèêà äèðåêòîðà ÎÈßÈ ïî èííîâàöè-
îííîìó ðàçâèòèþ À. Â. Ðóçàåâà — î
ñòàòóñå è öåëÿõ Ìåæäóíàðîäíîãî èí-
íîâàöèîííîãî öåíòðà íàíîòåõíîëî-

ãèé Ñîäðóæåñòâà íåçàâèñèìûõ ãîñó-
äàðñòâ (ÌÈÖÍÒ ÑÍÃ).

Ñ äîêëàäàìè î ðåêîìåíäàöèÿõ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ âûñòóïèëè: Ý. Òîìàçè-Ãóñòàô-
ñîí (ÏÊÊ ïî ôèçèêå ÷àñòèö), Â. Ãðàé-
íåð (ÏÊÊ ïî ÿäåðíîé ôèçèêå),
Ï. À. Àëåêñååâ (ÏÊÊ ïî ôèçèêå êîí-
äåíñèðîâàííûõ ñðåä).

Ó÷åíûé ñîâåò çàñëóøàë äîêëàä
àêàäåìèêà Â. Ã. Êàäûøåâñêîãî, ïî-
ñâÿùåííûé äåÿòåëüíîñòè æóðíàëîâ
«Ý×Àß» è «Ïèñüìà â Ý×Àß», è ïî-
çäðàâèë ðåäàêöèîííûå êîëëåãèè ñ
þáèëåÿìè ýòèõ æóðíàëîâ.

Ñîñòîÿëèñü âûáîðû çàìåñòèòå-
ëåé äèðåêòîðîâ Ëàáîðàòîðèè ôèçèêè
âûñîêèõ ýíåðãèé è Ëàáîðàòîðèè ðà-
äèàöèîííîé áèîëîãèè, à òàêæå âðó÷å-
íèå ïðåìèè èì. Á. Ì. Ïîíòåêîðâî çà
2009 ã. è âûñòóïëåíèå ëàóðåàòîâ.
Ïðîôåññîð Ì. Ã. Èòêèñ ïðåäñòàâèë

ðåêîìåíäàöèè æþðè î ïðèñóæäåíèè
ïðåìèé ÎÈßÈ çà 2009 ã.

Ó÷åíûé ñîâåò çàñëóøàë íàó÷íûå
äîêëàäû, ïðåäñòàâëåííûå ïðîôåñ-
ñîðîì Æ. Êëåéìàíñîì è àêàäåìèêîì
Þ. Ö. Îãàíåñÿíîì.

Ó÷åíûé ñîâåò ïðèíÿë ñëåäóþ-
ùóþ ðåçîëþöèþ.

Ïðèíÿâ ê ñâåäåíèþ äîêëàä äè-
ðåêòîðà Èíñòèòóòà À. Í. Ñèñàêÿíà,
Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíèåì îò-
ìåòèë ðåøåíèå ÊÏÏ îá óâåëè÷åíèè
áþäæåòà ÎÈßÈ â 2010 ã. íà 20,7 % è
ïðîñèë ÊÏÏ îáåñïå÷èòü çàïðàøèâàå-
ìîå ôèíàíñèðîâàíèå, íåñìîòðÿ íà
ñëîæíûé ôèíàíñîâî-ýêîíîìè÷åñêèé
ïåðèîä â ñòðàíàõ-ó÷àñòíèöàõ Èíñòè-
òóòà.

Ó÷åíûé ñîâåò îòìåòèë óñïåøíîå
âûïîëíåíèå áîëüøèíñòâà ñâîèõ ðå-
êîìåíäàöèé, ïðèíÿòûõ íà ïðåäûäó-
ùåé ñåññèè, è âûñîêî îöåíèë óñèëèÿ
äèðåêöèè ÎÈßÈ ïî äàëüíåéøåìó
ðàçâèòèþ ïàðòíåðñêèõ ïðîãðàìì ñî
ñòðàíàìè-ó÷àñòíèöàìè, äðóãèìè
ñòðàíàìè è ìåæäóíàðîäíûìè íàó÷-
íûìè îðãàíèçàöèÿìè; â ÷àñòíîñòè,
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Professor A. Sissakian presented
a report «Prospects for the Develop-
ment of JINR in 2010–2016». Vice-Di-
rectors M. Itkis and R. Lednick� infor-
med the Council about the results of im-
plementation of the «Programme of the
Scientific Research and Development
of JINR» (2003–2009) and about the
plans of activities for 2010–2016.

The following reports of activities
were heard at the session: «Status of
the JINR Educational Programme» by
S. Pakuliak, Acting Director of the Uni-
versity Centre, «Applied Research and
Innovative Activities at JINR» by A. Ol-
ñhevski, Director of the Dzhelepov Lab-
oratory of Nuclear Problems, and «Sta-
tus and Objectives of the International
Innovative Nanotechnology Centre for
the Countries of the Commonwealth of

Independent States» by A. Ruzaev, As-
sistant Director for Innovative Develop-
ment.

The recommendations of the Pro-
gramme Advisory Committees were re-
ported by E. Tomasi-Gustafsson (PAC
for Particle Physics), W. Greiner (PAC
for Nuclear Physics), and P. Alekseev
(PAC for Condensed Matter Physics).

The Scientific Council heard a re-
port by Professor V. Kadyshevsky relat-
ed to the activities of the journals «Parti-
cles and Nuclei» and «Particles and Nu-
clei, Letters», and congratulated the
editorial boards on the anniversaries of
these journals.

The session included the elections
of Deputy Directors of the Veksler and
Baldin Laboratory of High Energy Phy-
sics and of the Laboratory of Radiation

Biology, also the award of the 2009
B. Pontecorvo Prize and the scientific
presentations by the laureates. The
jury’s recommendations for the JINR
prizes for 2009 were reported by Pro-
fessor M. Itkis.

The Scientific Council heard the
scientific reports presented by Profes-
sors J. Cleymans and Yu. Oganessian.

The Scientific Council adopted the
following Resolution.

Taking note of the comprehensive
report presented by JINR Director
A. Sissakian, the Scientific Council ap-
preciated the decision of the Committee
of Plenipotentiaries (CP) to increase the
JINR budget by 20.7% in 2010, and
asked the CP to ensure the requested
financial support, despite the present
difficult financial period in some Mem-
ber States, for the successful realization
of the approved seven-year plan.

The Scientific Council was pleased
to note the successful implementation
of most of its recommendations, taken

107-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ ñîñòîÿëàñü
18–19 ôåâðàëÿ ïîä ïðåäñåäàòåëüñòâîì äèðåêòîðà
ÎÈßÈ À. Í. Ñèñàêÿíà è ïðîôåññîðà Êàðëîâà
óíèâåðñèòåòà È. Âèëüãåëüìà (Ïðàãà).

The 107th session of the JINR Scientific Council took
place on 18–19 February. It was chaired by JINR Director
A. Sissakian and Professor I. Wilhelm of Charles University
(Prague).



ïîäïèñàíèå â ÿíâàðå 2010 ã. Ñîãëà-
øåíèÿ ìåæäó ÖÅÐÍ è ÎÈßÈ î íàó÷-
íî-òåõíè÷åñêîì ñîòðóäíè÷åñòâå â îá-
ëàñòè ôèçèêè âûñîêèõ ýíåðãèé.

Çàñëóøàâ äîêëàäû âèöå-äèðåê-
òîðîâ Èíñòèòóòà Ì. Ã. Èòêèñà è
Ð. Ëåäíèöêîãî, Ó÷åíûé ñîâåò ðåêî-
ìåíäîâàë ñêîíöåíòðèðîâàòü êàäðî-
âûå è ôèíàíñîâûå ðåñóðñû íà ðåà-
ëèçàöèè ðàáîò ïî ñîçäàíèþ òðåõ
ãëàâíûõ áàçîâûõ óñòàíîâîê ÎÈßÈ —
NICA/MPD, DRIBs-III, ÈÁÐ-2M ñî
ñïåêòðîìåòðàìè — â ñîîòâåòñòâèè ñ
ïëàíèðîâàíèåì è îæèäàåò ðåãóëÿð-
íûõ ñîîáùåíèé î õîäå âûïîëíåíèÿ
ýòîé ðåêîìåíäàöèè.

Çàñëóøàâ äîêëàä èñïîëíÿþùå-
ãî îáÿçàííîñòè äèðåêòîðà Ó÷åáíî-
íàó÷íîãî öåíòðà (ÓÍÖ) Ñ. Ç. Ïàêóëÿ-
êà, Ó÷åíûé ñîâåò îòìåòèë íåîáõîäè-
ìîñòü ïîñòîÿííîé ïîääåðæêè ðàáîòû
öåíòðà â ïîäãîòîâêå ìîëîäûõ íàó÷-
íûõ è èíæåíåðíûõ êàäðîâ äëÿ ñòðàí-
ó÷àñòíèö Èíñòèòóòà, à òàêæå âûñîêî
îöåíèë äåÿòåëüíîñòü ÓÍÖ ïî óñèëå-
íèþ ðàáîòû ñî øêîëüíûìè ó÷èòåëÿ-
ìè ñòðàí-ó÷àñòíèö, â ÷àñòíîñòè, ÷å-

ðåç îðãàíèçàöèþ ñîâìåñòíî ñ ÖÅÐÍ
åæåãîäíûõ øêîë äëÿ ó÷èòåëåé ôèçè-
êè, êîòîðûå áóäóò ïðîõîäèòü â ÖÅÐÍ
è ÎÈßÈ. Ó÷åíûé ñîâåò ïðèâåòñòâî-
âàë óâåëè÷åíèå êîëè÷åñòâà ñòóäåí-
òîâ áàçîâûõ êàôåäð ÎÈßÈ â âóçàõ,
ðàñïîëîæåííûõ â Äóáíå, ÷òî ñîçäàåò
óñëîâèÿ äëÿ ýôôåêòèâíîé ïîäãîòîâ-
êè è áûñòðîãî âîâëå÷åíèÿ ìîëîäûõ
ó÷åíûõ â èññëåäîâàòåëüñêèå ïðîã-
ðàììû Èíñòèòóòà.

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
äîêëàä äèðåêòîðà ËßÏ À. Ã. Îëüøåâ-
ñêîãî «Ïðèêëàäíûå èññëåäîâàíèÿ è
èííîâàöèîííàÿ äåÿòåëüíîñòü» è ðå-
êîìåíäîâàë ðàñøèðèòü ýòó ðàáîòó â
ñîîòâåòñòâèè ñ ñåìèëåòíèì ïëàíîì
ðàçâèòèÿ ÎÈßÈ.

Çàñëóøàâ äîêëàä ïîìîùíèêà
äèðåêòîðà ÎÈßÈ ïî èííîâàöèîííîìó
ðàçâèòèþ À. Â. Ðóçàåâà î ñòàòóñå è
öåëÿõ ÌÈÖÍÒ ÑÍÃ, ñîçäàííîãî â
ôîðìå íåêîììåð÷åñêîãî ïàðòíåð-
ñòâà íà ñîñòîÿâøåìñÿ â Äóáíå â äå-
êàáðå 2009 ã. ó÷ðåäèòåëüíîì ôîðóìå
è âêëþ÷àþùåãî ñåãîäíÿ 15 îðãàíèçà-
öèé èç 9 ñòðàí ÑÍÃ, Ó÷åíûé ñîâåò âû-

ñîêî îöåíèë èíèöèàòèâó äèðåêöèè
ÎÈßÈ ïî ñîçäàíèþ ÌÈÖÍÒ ÑÍÃ â ñî-
òðóäíè÷åñòâå ñ Ðîññèéñêèì íàó÷íûì
öåíòðîì «Êóð÷àòîâñêèé èíñòèòóò» è
Ìåæäóíàðîäíîé àññîöèàöèåé àêàäå-
ìèé íàóê è îæèäàåò íà áóäóùèõ ñåñ-
ñèÿõ ñîîáùåíèé î åãî äåÿòåëüíîñòè.

Ó÷åíûé ñîâåò îáðàòèëñÿ ñ ïðîñü-
áîé ê äèðåêöèè ÎÈßÈ ïîäãîòîâèòü
ïèñüìåííûå ìàòåðèàëû (áðîøþðû,
ýëåêòðîííûå ïðåçåíòàöèè è ò. ï.) î
ïðèêëàäíûõ èññëåäîâàíèÿõ è èííî-
âàöèîííîé äåÿòåëüíîñòè, â òîì ÷è-
ñëå î íîâîì íàíîòåõíîëîãè÷åñêîì
öåíòðå, ñ öåëüþ èíôîðìèðîâàíèÿ çà-
èíòåðåñîâàííûõ ïàðòíåðîâ â ñòðà-
íàõ-ó÷àñòíèöàõ.

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
èíôîðìàöèþ ïðîôåññîðà À. Ä. Êîâà-
ëåíêî î ðåøåíèè äèðåêöèè ÎÈßÈ íà-
÷àòü â 2010 ã. èçäàíèå æóðíàëà, ïî-
ñâÿùåííîãî èññëåäîâàíèÿì ïî ôèçè-
êå òÿæåëûõ èîíîâ.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèè, âûðàáîòàííûå íà ñåññèÿõ
ïðîãðàììíî-êîíñóëüòàòèâíûõ êîìè-
òåòîâ â ÿíâàðå 2010 ã. è ïðåäñòàâëåí-
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at the previous session. It also appreci-
ated the new efforts of the Directorate
towards optimization of the JINR part-
nership programme with research cen-
tres of the Member States and other
countries as well as with international
scientific research organizations, in par-
ticular the signature, in January 2010, of
the Agreement between CERN and
JINR ñoncerning Scientific and Techni-
cal Cooperation in High-Energy Phy-
sics.

Regarding the reports by Vice-Di-
rectors M. Itkis and R. Lednick�, the
Scientific Council recommended the
concentration of human and financial
resources on realization of three major
basic facilities of JINR — NICA/MPD,
DRIBs-III, and IBR-2M with spectrome-
ters — according to a master planning,
looking forward to being regularly in-
formed about the progress of the imple-
mentation of this recommendation.

Regarding the report by the Acting
Director of the University Centre (UC),

S. Pakuliak, the Scientific Council em-
phasized the need for continued sup-
port of the UC in addressing priority
tasks of training young scientific and en-
gineering personnel for the Member
States of the Institute. It also appreciat-
ed the UC’s effort to enhance work with
school teachers from Member States, in
particular through the organization, to-
gether with CERN, of the annual
schools for teachers of physics that will
be held at CERN and JINR. The Scien-
tific Council welcomed the increase in
the number of students of JINR-based
departments of the universities located
in Dubna, which creates conditions for
effective training of researchers and for
rapid involvement of young scientists in
the research programme of JINR.

Taking note of the report «Applied
Research and Innovative Activities at
JINR» presented by DLNP Director
A. Olchevski, the Scientific Council rec-
ommended continuation and extension
of these activities in accordance with

the seven-year plan of JINR develop-
ment.

The Scientific Council noted the re-
port by JINR Assistant Director for Inno-
vative Development A. Ruzaev about
the status and objectives of the Interna-
tional Innovative Nanotechnology Cen-
tre for the countries of the Common-
wealth of Independent States (CIS).
This centre was established as a non-
profit partnership at the foundation fo-
rum, held in Dubna in December 2009,
and currently includes 15 organizations
from 9 CIS countries. The Scientific
Council highly appreciated the initiative
of the JINR Directorate to establish this
Centre in cooperation with the Russian
Research Centre «Kurchatov Institute»
and the International Association of
Academies of Sciences, and looks for-
ward to being informed, at future ses-
sions, about the progress of its activi-
ties.

The Scientific Council asked the
JINR Directorate to prepare written ma-
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íûå ïðîôåññîðàìè Ý. Òîìàçè-Ãó-
ñòàôñîí, Â. Ãðàéíåðîì è Ï. À. Àëåê-
ñååâûì.

Ïî ôèçèêå ÷àñòèö. Ó÷åíûé ñî-
âåò îäîáðèë îñíîâíûå íàïðàâëåíèÿ
ïðîãðàììû íàó÷íûõ èññëåäîâàíèé
ÎÈßÈ â îáëàñòè ôèçèêè ÷àñòèö,
ïðåäëîæåííûå íà 2010–2012 ãã. â ñî-
îòâåòñòâèè ñ íîâûì ñåìèëåòíèì ïëà-
íîì ðàçâèòèÿ ÎÈßÈ.

Ó÷åíûé ñîâåò âûñîêî îöåíèë
çíà÷èòåëüíûé ïðîãðåññ â ìîäåðíèçà-
öèè óñêîðèòåëüíîãî êîìïëåêñà ËÔÂÝ
è îòìåòèë, ÷òî â õîäå îñåííåãî ñåàí-
ñà íà íóêëîòðîíå áûëè ïîëíîñòüþ
âûïîëíåíû îáÿçàòåëüñòâà ïî ôèçè-
÷åñêîé ïðîãðàììå è ïðîäåìîíñòðè-
ðîâàíà ñòàáèëüíàÿ ðàáîòà óñêîðè-
òåëüíîãî êîìïëåêñà ïðè âûñîêîé èí-
òåíñèâíîñòè.

Âûðàçèâ áëàãîäàðíîñòü ïðåäñå-
äàòåëþ, ÷ëåíàì è ñîâåòíèêàì ýêñ-
ïåðòíîãî êîìèòåòà ïî óñêîðèòåëüíî-
ìó êîìïëåêñó íóêëîòðîí-Ì/NICA çà
ïðîâîäèìóþ èìè ðàáîòó, êîòîðàÿ èã-
ðàåò ÷ðåçâû÷àéíî âàæíóþ ðîëü â ðå-
àëèçàöèè ïðîåêòà, Ó÷åíûé ñîâåò ïîä-

äåðæàë ðåêîìåíäàöèþ ÏÊÊ î íåîáõî-
äèìîñòè ïîäãîòîâèòü è ïðåäñòàâèòü
íà îäíîé èç áóäóùèõ ñåññèé ïðîåêò
ðåàëèçàöèè î÷åðåäíîãî ýòàïà ñîçäà-
íèÿ óñêîðèòåëüíîãî êîìïëåêñà NICA.

Ó÷åíûé ñîâåò îòìåòèë ñóùåñ-
òâåííûé ïðîãðåññ â ïðîðàáîòêå âñåõ
áàçîâûõ ýëåìåíòîâ óñòàíîâêè MPD è
ïîääåðæàë ðåêîìåíäàöèþ ÏÊÊ ïîä-
ãîòîâèòü è ïðåäñòàâèòü íà ñëåäóþ-
ùåé ñåññèè ïðîåêò ðåàëèçàöèè ïåð-
âîé ñòàäèè ìíîãîöåëåâîé óñòàíîâêè
MPD.

Îòìåòèâ ïðîäâèæåíèå â õîäå ðà-
áîò ïî ïîäãîòîâêå «áåëîé êíèãè», ïî-
ñâÿùåííîé íàó÷íîé ïðîãðàììå ïðî-
åêòà NICA ïî èçó÷åíèþ ñìåøàííîé
ôàçû è ñïèíîâîé ôèçèêè, Ó÷åíûé ñî-
âåò ðåêîìåíäîâàë ïðîäîëæèòü ðàáî-
òó ïî ôîðìèðîâàíèþ êîíêóðåíòîñïî-
ñîáíîé ïðîãðàììû ôèçè÷åñêèõ èñ-
ñëåäîâàíèé ñ ó÷åòîì åå êîìïëåìå-
íòàðíîñòè ñ èññëåäîâàíèÿìè, ïëàíè-
ðóåìûìè â ÖÅÐÍ, íà RHIC è FAIR, â
÷àñòíîñòè ñ ïîìîùüþ äåòåêòîðà
CBM.

Ó÷åíûé ñîâåò ïðèíÿë ê ñâåäåíèþ
ñîîáùåíèå î ïåðâîì îïûòå ðàáîòû
ôèçèêîâ ÎÈßÈ ïî ïðèåìó äàííûõ â
ýêñïåðèìåíòàõ ATLAS, ALICE è CMS
è ïîçäðàâèë êîëëåêòèâû ÎÈßÈ ñ âû-
ïîëíåíèåì ïðèíÿòûõ îáÿçàòåëüñòâ
ïî ñîçäàíèþ ýòèõ óñòàíîâîê è ââîäó
èõ â äåéñòâèå. Âûñîêî îöåíèâ ïðåä-
ñòàâëåííûå ïåðâûå ôèçè÷åñêèå ðå-
çóëüòàòû, êîòîðûå â öåëîì ñâèäå-
òåëüñòâóþò î õîðîøåé ðàáîòå äåòåê-
òîðîâ, Ó÷åíûé ñîâåò îñîáî îòìåòèë
âàæíûé âêëàä ËÈÒ â ïåðâóþ ôàçó
àíàëèçà äàííûõ.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèè ÏÊÊ ïî ó÷àñòèþ ÎÈßÈ (â
ðàìêàõ ïðåäëîæåííûõ ïåðèîäîâ âðå-
ìåíè) â íîâûõ ïðîåêòàõ: «Ôèçè÷å-
ñêèå èññëåäîâàíèÿ íà LHC. ATLAS,
ALICE, CMS», «STAR íà RHIC»,
«PANDA. Ýêñïåðèìåíòû íà FAIR», à
òàêæå ïî òåêóùèì íàó÷íûì ðàáîòàì è
ïî çàêðûòèþ 13 ïðîåêòîâ, êàê ýòî óêà-
çàíî â ìàòåðèàëàõ ÏÊÊ.

Ó÷åíûé ñîâåò ïîçäðàâèë äèðåê-
öèè ÎÈßÈ è ËßÏ, à òàêæå âåñü êîë-
ëåêòèâ Èíñòèòóòà ñ 60-ëåòèåì çàïóñ-
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terials (brochures, electronic presenta-
tions, etc.) about the applied research
and innovative activities, including the
new Nanotechnology Centre, to be
used as information for the interested
partners in the Member States.

The Scientific Council noted the in-
formation presented by Professor
A. Kovalenko about the decision taken
by the JINR Directorate to start the pub-
lication of a journal dedicated to heavy-
ion physics research in 2010.

The Scientific Council concurred
with the recommendations made by the
PACs at their January 2010 meetings as
reported at this session by Professors
E. Tomasi-Gustafsson, W. Greiner, and
P. Alekseev.

Particle Physics Issues. The Sci-
entific Council endorsed the main lines
of the JINR Programme of Particle Phy-
sics Research proposed for the period
2010–2012 in accordance with the new
seven-year JINR development plan.

The Scientific Council appreciated
the significant progress in upgrading the
VBLHEP accelerator complex, noting
that during the autumn run of the Nu-
clotron the obligations concerning the
research programme had been fulfilled
and stable operation of the accelerator
complex at high intensity had been de-
monstrated.

The Scientific Council thanked the
chairman, members and experts of the
Machine Advisory Committee for the
Nuclotron-M/NICA accelerator complex
for their work, which plays an extremely
important role in the project realization.
The Council supported the PAC’s rec-
ommendation on the preparation of a
project for realization of the next stage
of the NICA complex construction to be
presented at a future PAC meeting.

The Scientific Council noted the
substantial progress in scrutinizing all
basic elements of the MPD detector and
supported the PAC’s recommendation
on the preparation of a project for the

first-stage realization of the multipur-
pose set-up MPD to be presented at the
next PAC meeting.

Noting the advances in the prepa-
ration of the white paper for the NICA
programme on the mixed phase and
spin physics, the Scientific Council rec-
ommended continuation of the work to
elaborate a competitive research pro-
gramme in view of its complementarity
with studies planned at CERN, RHIC,
and FAIR, in particular with the CBM de-
tector.

The PAC took note of the reports
on the first experience of JINR physi-
cists in data taking in the ALICE,
ATLAS, and CMS experiments and con-
gratulated these teams on having ful-
filled their obligations in the construction
of the detectors and the commissioning
phase. The PAC highly appreciated the
presentation of the first physics results,
which witness the overall good opera-
tion of the detectors, and also recog-

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



êà ñèíõðîöèêëîòðîíà ÎÈßÈ — ïåð-
âîãî óñêîðèòåëÿ Äóáíû. Íà ýòîì
óñêîðèòåëå áûëî ïîëó÷åíî áîëüøîå
êîëè÷åñòâî âàæíûõ íàó÷íûõ ðåçóëü-
òàòîâ, â òîì ÷èñëå çàðåãèñòðèðîâàíî
13 îòêðûòèé.

Ïî ÿäåðíîé ôèçèêå. Ó÷åíûé ñî-
âåò îäîáðèë îñíîâíûå íàïðàâëåíèÿ
ïðîãðàììû íàó÷íûõ èññëåäîâàíèé
ÎÈßÈ â îáëàñòè ÿäåðíîé ôèçèêè,
ïðåäëîæåííûå íà 2010–2012 ãã. â ñî-
îòâåòñòâèè ñ íîâûì ñåìèëåòíèì ïëà-
íîì ðàçâèòèÿ ÎÈßÈ.

Ó÷åíûé ñîâåò ðåêîìåíäîâàë
óñêîðèòü ðàçâèòèå ÈÐÅÍ-1 äëÿ áû-
ñòðîãî äîñòèæåíèÿ áîëåå âûñîêîé
èíòåíñèâíîñòè èñòî÷íèêà íåéòðîíîâ
è ñäåëàòü ýòó óñòàíîâêó ñðàâíèìîé
ïî ïàðàìåòðàì ñ ìîùíûìè íåéòðîí-
íûìè èñòî÷íèêàìè â Åâðîïå, à òàêæå
ïðåäóñìîòðåòü äîïîëíèòåëüíûå
ñðåäñòâà íà ïðèîáðåòåíèå íåîáõîäè-
ìîãî îáîðóäîâàíèÿ äëÿ ñëåäóþùåé
ñòàäèè è ïîëíîìàñøòàáíîãî çàâåð-
øåíèÿ ÈÐÅÍ.

Ó÷åíûé ñîâåò ïðåäëîæèë äèðåê-
öèè ËßÐ ïðè ìîäåðíèçàöèè öèêëî-

òðîííîãî êîìïëåêñà Ó-400 ðàññìî-
òðåòü âîçìîæíîñòü óñêîðåíèÿ ïó÷êà
óðàíà áîëüøîé èíòåíñèâíîñòè
(~1012 ñ–1), ÷òî ïîçâîëèò â äàëüíåé-
øåì èññëåäîâàòü àëüòåðíàòèâíûå
ïóòè ðàñøèðåíèÿ êàðòû íóêëèäîâ â
íàïðàâëåíèè åùå áîëåå òÿæåëûõ è
äîëãîæèâóùèõ ÿäåð.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèè ÏÊÊ â àäðåñ äèðåêöèè ËßÐ
íà÷àòü ïåðâûå ýêñïåðèìåíòû íà ïó÷-
êàõ óñêîðèòåëÿ ñ èñïîëüçîâàíèåì
ìàññ-ñïåêòðîìåòðà MASHA â 2010 ã. è
ðàçðàáîòàòü ïëàíû åãî äàëüíåéøåãî
ñîâåðøåíñòâîâàíèÿ.

Îòìåòèâ çíà÷èòåëüíûé ïðîã-
ðåññ, äîñòèãíóòûé â õîäå ìîäåðíèçà-
öèè ñåïàðàòîðà ÂÀÑÈËÈÑÀ, ïðîâî-
äèìîé â òåñíîì ñîòðóäíè÷åñòâå ñ
IN2P3 (Ôðàíöèÿ), Ó÷åíûé ñîâåò ðåêî-
ìåíäîâàë ïðîäîëæèòü ìîäåðíèçà-
öèþ ñåïàðàòîðà ÂÀÑÈËÈÑÀ âìåñòå ñ
ñèñòåìîé ðåãèñòðàöèè ïðîäóêòîâ
ÿäåðíûõ ðåàêöèé GABRIELA â ñîîò-
âåòñòâèè ñ íàìå÷åííûìè ïëàíàìè.

Ó÷åíûé ñîâåò ïîääåðæàë ðåêî-
ìåíäàöèþ ÏÊÊ ïî íîâîìó ïðîåêòó

«Äåòåêòîð ðåàêòîðíûõ àíòèíåéòðèíî
íà îñíîâå òâåðäîòåëüíûõ ñöèíòèëëÿ-
òîðîâ» (DANSS) äëÿ âûïîëíåíèÿ â
ðàìêàõ òåìû «Íåóñêîðèòåëüíàÿ íåé-
òðèííàÿ ôèçèêà è àñòðîôèçèêà».

Ïî ôèçèêå êîíäåíñèðîâàííûõ

ñðåä. Ó÷åíûé ñîâåò ñ óäîâëåòâîðå-
íèåì îòìåòèë, ÷òî ðàáîòû ïî ìîäåð-
íèçàöèè ðåàêòîðà ÈÁÐ-2 ïðîâîäÿòñÿ
â ñîîòâåòñòâèè ñ òåõíè÷åñêèì è ôè-
íàíñîâûì ïëàíàìè, à ãëàâíîé çàäà-
÷åé íà 2010 ã. ÿâëÿåòñÿ îñóùåñòâëå-
íèå ôèçè÷åñêîãî ïóñêà ÈÁÐ-2Ì. Ïîä-
äåðæàâ ðåêîìåíäàöèþ ÏÊÊ î çàâåð-
øåíèè òåìû «Ðàçâèòèå è ñîâåðøåí-
ñòâîâàíèå êîìïëåêñà ÈÁÐ-2» è îá îò-
êðûòèè íîâîé òåìû «Ðàçâèòèå ðåàê-
òîðà ÈÁÐ-2M ñ êîìïëåêñîì êðèîãåí-
íûõ çàìåäëèòåëåé íåéòðîíîâ» íà
2011–2013 ãã. ñ ïåðâûì ïðèîðèòåòîì,
Ó÷åíûé ñîâåò ïîä÷åðêíóë, ÷òî îñíîâ-
íîé öåëüþ ïëàíèðóåìûõ ðàáîò ÿâëÿ-
åòñÿ ïîâûøåíèå ýôôåêòèâíîñòè èñ-
ïîëüçîâàíèÿ ìîäåðíèçèðîâàííîãî
ðåàêòîðà ÈÁÐ-2Ì ñ öåëüþ ïðèäàíèÿ
åìó ñòàòóñà ñàìîé ïåðåäîâîé óñòà-
íîâêè â ìèðå äëÿ íåéòðîííûõ èññëå-
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nized the important contribution made
by LIT to the first data analysis phase.

The Scientific Council supported
the PAC’s recommendations on JINR’s
participation, within the suggested time
scales, in the new projects: «Physics
Research at the LHC. ATLAS, ALICE,
CMS», «STAR at RHIC» and «PANDA.
Experiments at FAIR», as well as on the
continuation of the current activities and
on the closure of 13 projects, as out-
lined in the PAC report.

The Scientific Council congratulat-
ed the directorates of JINR and DLNP
and the entire staff of the Institute on the
60th anniversary of the commissioning
of the JINR Synchrocyclotron — the first
accelerator at Dubna. A wealth of im-
portant scientific results, including 13
registered discoveries, has been pro-
duced at this accelerator.

Nuclear Physics Issues. The Sci-
entific Council endorsed the main lines
of the JINR Programme of Nuclear Phy-
sics Research proposed for the period

2010–2012 in accordance with the new
seven-year JINR development plan.

The Scientific Council recommend-
ed the acceleration of the upgrade of
IREN-1 to rapidly reach higher intensity
of the source and to make it really com-
parable with powerful neutron sources
in Europe. It was also recommended
that additional funding be provided for
supplying the necessary equipment for
the next phase of IREN and for its full-
scale completion.

The Scientific Council suggested
that the FLNR Directorate consider, dur-
ing the modernization phase of the
U400 cyclotron complex, the possibility
to develop a uranium beam of large in-
tensity (~1012 s–1). This will allow the
exploration, in further perspective, of al-
ternative pathways to extend the nu-
clear chart towards even heavier and
longer living nuclei.

The Scientific Council supported
the PAC’s recommendation that FLNR
should start experiments with the

MASHA mass spectrometer in 2010
and develop plans towards further im-
provement of this set-up.

Noting the significant progress
achieved in the upgrade of the
VASSILISSA separator in close collabo-
ration with IN2P3 (France), the Scientif-
ic Council recommended that the mod-
ernization of this separator together
with the GABRIELA system for detec-
tion of nuclear reaction products should
be continued according to the proposed
plans.

The Scientific Council supported
the PAC’s recommendation on the new
project «Detector of Reactor Antineutri-
nos Based on Solid-State Plastic Scin-
tillators» (DANSS) to be implemented
within the theme «Non-accelerator Neu-
trino Physics and Astrophysics».

Condensed Matter Physics Is-

sues. The Scientific Council was plea-
sed to note that modernization of the
IBR-2 reactor is proceeding in full ac-
cordance with the technical and finan-
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äîâàíèé, îñíàùåííîé ïðåâîñõîäíû-
ìè ñïåêòðîìåòðàìè è òåì ñàìûì ïðè-
âëåêàòåëüíîé äëÿ ïîëüçîâàòåëåé èç
íàó÷íûõ öåíòðîâ ðàçíûõ ñòðàí.

Ó÷åíûé ñîâåò îäîáðèë îñíîâíûå
íàïðàâëåíèÿ èññëåäîâàíèé â îáëà-
ñòè íàíîñèñòåì, ïðîâîäèìûõ â ËÍÔ è
ËßÐ, ïîääåðæàë ðåêîìåíäàöèè ÏÊÊ î
ïðîäîëæåíèè ìîäåðíèçàöèè óñòàíî-
âîê â ýòèõ ëàáîðàòîðèÿõ, îðèåíòèðî-
âàííûõ íà èññëåäîâàíèÿ â îáëàñòè
íàíîôèçèêè è íàíîìàòåðèàëîâ.

Ó÷åíûé ñîâåò ïîääåðæàë ïëàíû
ËÍÔ ïî ìîäåðíèçàöèè ïó÷êîâ ðåàêòî-
ðà ÈÁÐ-2Ì äëÿ äèôðàêòîìåòðîâ
ÑÊÀÒ/ÝÏÑÈËÎÍ-ÌÄÑ, à òàêæå îäî-
áðèë îñíîâíûå íàïðàâëåíèÿ èññëå-
äîâàíèé â ðàìêàõ ïðîåêòà GRAINS.

Ó÷åíûé ñîâåò âûñîêî îöåíèë
ïðîôåññèîíàëüíóþ êîìïåòåíòíîñòü
ñïåöèàëèñòîâ ËÐÁ â îáëàñòè ðàäèà-
öèîííîé çàùèòû âûñîêîýíåðãåòè÷åñ-
êèõ óñêîðèòåëåé, à òàêæå èõ äåÿòåëü-
íîñòü, ñâÿçàííóþ ñ ðàçðàáîòêîé ðà-
äèàöèîííîé çàùèòû êîìïëåêñà
NICA; îòìåòèë ðàáîòû ïî ïðèìåíå-
íèþ ìåòîäîâ ÿäåðíîé ôèçèêè â èñ-

ñëåäîâàíèÿõ ýëåìåíòíîãî ñîñòàâà
ïîâåðõíîñòè ïëàíåò Ñîëíå÷íîé ñèñ-
òåìû è â áèîëîãèè æèâûõ ñèñòåì;
ïîääåðæàë ðåêîìåíäàöèþ ÏÊÊ î íå-
îáõîäèìîñòè ñîçäàíèÿ ñïåöèàëüíîãî
êàíàëà ïó÷êà íà ìîäåðíèçèðîâàííîì
íóêëîòðîíå äëÿ ìåäèöèíñêèõ è ðà-
äèîáèîëîãè÷åñêèõ ýêñïåðèìåíòîâ ñ
òÿæåëûìè èîíàìè ñðåäíèõ ýíåðãèé.

Ó÷åíûé ñîâåò ñ óäîâëåòâîðåíè-
åì îòìåòèë âûñîêèé óðîâåíü èññëå-
äîâàíèé â îáëàñòè ôèçèêè êîíäåíñè-
ðîâàííûõ ñðåä, ïðîâîäèìûõ ó÷åíû-
ìè ËÍÔ, ËÒÔ, ËßÐ è ËÐÁ.

Ïî ïðåäëîæåíèþ äèðåêöèè
ÎÈßÈ Ó÷åíûé ñîâåò íàçíà÷èë ïðî-
ôåññîðà Æ. Êëåéìàíñà (Êåéïòàóí-
ñêèé óíèâåðñèòåò, ÞÀÐ) ÷ëåíîì ÏÊÊ
ïî ôèçèêå ÷àñòèö è ïðîôåññîðà
Ô. Ïèêìàëÿ (CEN, Áîðäî, Ôðàíöèÿ)
÷ëåíîì ÏÊÊ ïî ÿäåðíîé ôèçèêå ñðî-
êîì íà òðè ãîäà.

Âûñîêî îöåíèâ äîêëàäû «Ìàêñè-
ìàëüíàÿ áàðèîííàÿ ïëîòíîñòü â îá-
ëàñòè ýíåðãèé NICA», ïðåäñòàâëåí-
íûé ïðîôåññîðîì Æ. Êëåéìàíñîì, è
«Ýêñïåðèìåíòû ïî ñèíòåçó 117-ãî

ýëåìåíòà», ïðåäñòàâëåííûé àêàäå-
ìèêîì Þ. Ö. Îãàíåñÿíîì, Ó÷åíûé ñî-
âåò ïîáëàãîäàðèë äîêëàä÷èêîâ, à
òàêæå îñîáî îòìåòèë ðåçóëüòàòû ýêñ-
ïåðèìåíòà ïî ñèíòåçó ýëåìåíòà 117 è
ïîçäðàâèë êîëëåêòèâ Ëàáîðàòîðèè
ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà ñ
îòêðûòèåì ýòîãî ýëåìåíòà, à òàêæå ñ
ñèíòåçîì íîâûõ èçîòîïîâ ýëåìåíòîâ
115, 113, 111, 109, 107, 105.

Ó÷åíûé ñîâåò óòâåðäèë ðåêîìåí-
äàöèè æþðè î ïðèñóæäåíèè ïðåìèé
ÎÈßÈ çà 2009 ã., à òàêæå ïîçäðàâèë
ëàóðåàòîâ ïðåìèè èì. Á. Ì. Ïîíòå-
êîðâî 2009 ã.: ïðîôåññîðà À. Ä. Äîë-
ãîâà (ÈÒÝÔ, Ìîñêâà), íàãðàæäåííîãî
çà ôóíäàìåíòàëüíûå ðåçóëüòàòû ïî
îñöèëëÿöèÿì è êèíåòèêå íåéòðèíî â
êîñìîëîãèè, è ïðîôåññîðà Ã. Ñîáåëà
(Êàëèôîðíèéñêèé óíèâåðñèòåò, Ýð-
âàéí, ÑØÀ), íàãðàæäåííîãî çà çíà÷è-
òåëüíûé âêëàä â îáëàñòè ýêñïåðè-
ìåíòîâ ïî îñöèëëÿöèÿì íåéòðèíî, è
ïîáëàãîäàðèë èõ çà èíòåðåñíûå âû-
ñòóïëåíèÿ.

Ó÷åíûé ñîâåò ïîáëàãîäàðèë
ãëàâíîãî ðåäàêòîðà æóðíàëà «Ôèçèêà
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cial plans, the accomplishment of the
physical start-up of the IBR-2M reactor
being the main task for 2010. The Sci-
entific Council supported the PAC’s rec-
ommendation for the completion of the
current theme «Upgrade of the IBR-2
Complex» and for the opening of the
new first-priority theme «Development
of the IBR-2M Reactor with a Complex
of Cryogenic Neutron Moderators» for
2011–2013. The major objective of the
new activity is to increase the efficiency
of using the IBR-2M modernized reactor
and to develop it into a world-wide lead-
ing-edge neutron facility equipped with
excellent spectrometers and thereby at-
tracting users from all over the world.

The Scientific Council endorsed
the main areas of research in nanosys-
tems conducted at FLNP and FLNR and
supported the PAC’s recommendations
for the continuation of modernization of
the facilities at these laboratories for na-
noscale physics and nanomaterial stud-
ies.

The Scientific Council supported
FLNP’s plans to upgrade the IBR-2M
reactor beams for the SKAT/
EPSILON-MDS diffractometers and en-
dorsed the main fields of research to be
carried out as part of the GRAINS pro-
ject.

The Scientific Council highly ap-
preciated the pool of expertise devel-
oped by LRB specialists in the radiation
protection of high-energy accelerators
and their activity concerning the design
of the NICA complex radiation shielding.
It also noted the activity of LRB scien-
tists on the application of nuclear
physics methods to the studies of the el-
emental composition of the Solar Sys-
tem planet surfaces and the biology of
living systems. The Scientific Council
supported the PAC’s recommendation
on the necessity of creating a special
beam channel at the modernized Nu-
clotron for medical and radiobiological
experiments with intermediate-energy
heavy ions.

The Scientific Council appreciated
the high level of activities in condensed
matter science pursued by the research
groups at FLNP, BLTP, FLNR, and LRB.

As proposed by the JINR Direc-
torate, the Scientific Council appointed
Professor J. Cleymans (University of
Cape Town, South Africa) as a new
member of the PAC for Particle Physics
and Professor F. Piquemal (CEN, Bor-
deaux, France) as a new member of the
PAC for Nuclear Physics for a term of
three years.

The Scientific Council highly ap-
preciated the scientific reports «Maxi-
mal Net Baryon Density in the Energy
Region Covered by NICA» presented
by Professor J. Cleymans and «Experi-
ments on the Synthesis of Element
117» presented by Professor Yu. Oga-
nessian, and thanked the speakers.
The Scientific Council especially noted
the results of the experiments on the
synthesis of element 117 and congratu-
lated the staff of the Flerov Laboratory
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ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿä-
ðà» (Ý×Àß) Â. Ã. Êàäûøåâñêîãî çà
äîêëàä, ïîñâÿùåííûé äåÿòåëüíîñòè
æóðíàëîâ «Ý×Àß» è «Ïèñüìà â æóð-
íàë "Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö è
àòîìíîãî ÿäðà"» («Ïèñüìà â Ý×Àß»).
Ýòè æóðíàëû, èçäàâàåìûå ñ 1970 è
1984 ã. ñîîòâåòñòâåííî, ïîääåðæèâà-
þò âûñîêèé óðîâåíü ïóáëèêàöèé, îò-
ëè÷àþòñÿ ïðåâîñõîäíûì ïîäáîðîì
àâòîðîâ èç ñòðàí-ó÷àñòíèö Îáúåäè-
íåííîãî èíñòèòóòà è äðóãèõ âåäóùèõ
íàó÷íûõ öåíòðîâ ìèðà è â ðåçóëüòàòå
èìåþò çíà÷èòåëüíûé èíäåêñ öèòèðó-
åìîñòè. Ó÷åíûé ñîâåò ïîçäðàâèë ðå-
äàêöèîííûå êîëëåãèè ñ 40-ëåòíèì è
25-ëåòíèì þáèëåÿìè ýòèõ æóðíàëîâ
è ïîæåëàë èì äàëüíåéøåé ïëîäî-

òâîðíîé ðàáîòû íà áëàãî ôóíäàìåí-
òàëüíîé íàóêè.

Ó÷åíûé ñîâåò òàéíûì ãîëîñîâà-
íèåì èçáðàë À. Ñ. Âîäîïüÿíîâà è
Ã. Â. Òðóáíèêîâà çàìåñòèòåëÿìè äè-
ðåêòîðà Ëàáîðàòîðèè ôèçèêè âûñî-
êèõ ýíåðãèé èì. Â. È. Âåêñëåðà è
À. Ì. Áàëäèíà è Ã. Í. Òèìîøåíêî è
À. Õ. ßãîâó — çàìåñòèòåëÿìè äèðåê-
òîðà Ëàáîðàòîðèè ðàäèàöèîííîé
áèîëîãèè äî îêîí÷àíèÿ ñðîêà ïîëíî-
ìî÷èé äèðåêòîðîâ ñîîòâåòñòâóþùèõ
ëàáîðàòîðèé. Ó÷åíûé ñîâåò ïîäòâåð-
äèë âàêàíñèè íà äîëæíîñòè äâóõ çà-
ìåñòèòåëåé äèðåêòîðà ËÔÂÝ. Âûáî-
ðû íà ýòè äîëæíîñòè ñîñòîÿòñÿ íà
108-é ñåññèè Ó÷åíîãî ñîâåòà.

Ó÷åíûé ñîâåò âûðàçèë ãëóáîêèå
ñîáîëåçíîâàíèÿ â ñâÿçè ñ êîí÷èíîé
ïðîôåññîðà Þ. Â. Ãàïîíîâà, ÷ëåíà
ÏÊÊ ïî ÿäåðíîé ôèçèêå ÎÈßÈ, êîòî-
ðûé âíåñ âûäàþùèéñÿ âêëàä â ðàç-
âèòèå íàó÷íîãî ñîòðóäíè÷åñòâà ìå-
æäó ÎÈßÈ è ðîññèéñêèìè íàó÷íûìè
öåíòðàìè. Ó÷åíûé ñîâåò òàêæå âûðà-
çèë ãëóáîêèå ñîáîëåçíîâàíèÿ â ñâÿçè
ñ êîí÷èíîé ïðîôåññîðà Ö. Ä. Âûëî-
âà, âèöå-äèðåêòîðà ÎÈßÈ â ïåðèîä
1992–2005 ãã., êîòîðûé âíåñ âûäàþ-
ùèéñÿ âêëàä â ðàçâèòèå íàó÷íîãî ñî-
òðóäíè÷åñòâà ìåæäó ÎÈßÈ è íàó÷íû-
ìè öåíòðàìè ñòðàí-ó÷àñòíèö Èíñòè-
òóòà è äðóãèõ ñòðàí.
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on the discovery of this element and on
the synthesis of new isotopes of ele-
ments 115, 113, 111, 109, 107, and 105.

The Scientific Council approved
the Jury’s recommendations on the
JINR prizes for 2009. It congratulated
the laureates of the 2009 B. Pontecorvo
Prize: Professor A. Dolgov (ITEP,
Moscow, Russia), awarded for his fun-
damental results on neutrino oscilla-
tions and kinetics in cosmology, and
Professor H. Sobel (University of Cali-
fornia, Irvine, USA), awarded for his sig-
nificant contributions to the field of neu-
trino oscillation experiments, and
thanked them for their informative pre-
sentations on these topics.

The Scientific Council appreciated
the report presented by the Editor-in-
Chief of the journal «Particles and Nu-
clei», V. Kadyshevsky, related to the ac-
tivities of the journals «Particles and

Nuclei» and «Particles and Nuclei, Let-
ters». These journals, published since
1970 and 1984 respectively, have been
maintaining a high standard of publica-
tions, an excellent selection of authors
from the JINR Member States and lead-
ing research laboratories worldwide,
and, as a result, a significant citation in-
dex. The Scientific Council congratulat-
ed the editorial boards on the 40th and
25th anniversaries of these journals and
wished them further successful work for
the benefit of fundamental science.

The Scientific Council elected by
ballot G. Trubnikov and A. Vodopyanov
as Deputy Directors of the Veksler and
Baldin Laboratory of High Energy
Physics (VBLHEP) and G. Timoshenko
and À. Yagova as Deputy Directors of
the Laboratory of Radiation Biology, un-
til the completion of the terms of office of
the directors of these laboratories. The

Scientific Council confirmed the vacan-
cies of the positions of two Deputy Di-
rectors of VBLHEP. The elections for
these positions will take place at the
108th session of the Scientific Council.

The Scientific Council deeply re-
gretted the sad loss of Professor
Yu. Gaponov, member of the JINR PAC
for Nuclear Physics, who had made out-
standing contributions to the develop-
ment of scientific collaboration between
JINR and Russian research centres.
The Scientific Council also deeply re-
gretted the sad loss of Professor
Ts. Vylov, Vice-Director of JINR during
1992–2005, who had made outstanding
contributions to the development of sci-
entific collaboration between JINR and
research centres of the Member States
and other countries.

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

Äóáíà, 19 ôåâðàëÿ. Ïðîôåññîðà Ã. Ñîáåë
(Êàëèôîðíèéñêèé óíèâåðñèòåò, Ýðâàéí,

ÑØÀ), À. Ä. Äîëãîâ (ÈÒÝÔ, Ìîñêâà) —
ëàóðåàòû ïðåìèè èì. Á. Ì. Ïîíòåêîðâî

2009 ã.

Dubna, 19 February. The laureates of the
2009 B. Pontecorvo Prize Professors H. Sobel

(University of California, Irvine, USA) and
A. Dolgov (ITEP, Moscow)



Ïðåìèè ÎÈßÈ çà 2009 ã.

I. Â îáëàñòè òåîðåòè÷åñêîé ôèçèêè

Ïåðâàÿ ïðåìèÿ

«Îáîáùåííûå ïàðòîííûå ðàñïðåäåëåíèÿ (èçó÷åíèå
ñâîéñòâ ñèììåòðèè îáîáùåííûõ ïàðòîííûõ ðàñïðåäåëå-
íèé è àìïëèòóä ðàñïðåäåëåíèÿ â ïðîöåññàõ ñ áîëüøèìè
ïåðåäàííûìè èìïóëüñàìè)».

Àâòîðû: À. Â. Ðàäþøêèí, Î. Â. Òåðÿåâ, È. Â. Àíèêèí,
Á. Ïèð.

Âòîðûå ïðåìèè

1. «Óíèòàðèçàöèÿ ïðè âûñîêèõ ýíåðãèÿõ è ýêñïåðè-
ìåíòû íà LHC».

Àâòîðû: Î. Â. Ñåëþãèí, Æ.-Ð. Êóäåëë, Ý. Ïðåäàööè.
2. «Äâóõïðîòîííàÿ ðàäèîàêòèâíîñòü è êóëîíîâñêèå

òð¸õòåëüíûå ðàñïàäû: òåîðèÿ, ýêñïåðèìåíò, àñòðîôèçè-
÷åñêèå ïðèëîæåíèÿ».

Àâòîðû: Ë. Â. Ãðèãîðåíêî, Ì. Â. Æóêîâ.

II. Â îáëàñòè ýêñïåðèìåíòàëüíîé ôèçèêè

Ïåðâàÿ ïðåìèÿ

«Ñâîéñòâà íåéòðîííî-èçáûòî÷íûõ èçîòîïîâ ãåëèÿ».

Àâòîðû: Ð. Âîëüñêè, Ì. Ñ. Ãîëîâêîâ, Ñ. À. Êðóïêî,
À. Ì. Ðîäèí, Ñ. È. Ñèäîð÷óê, Ð. Ñ. Ñëåïíåâ, Ñ. Â. Ñòå-
ïàíöîâ, Ã. Ì. Òåð-Àêîïüÿí, À. Ñ. Ôîìè÷åâ, Â. Õóäîáà.

Âòîðûå ïðåìèè

1. «Èçìåðåíèå ìàññû òîï-êâàðêà â "äèëåïòîííîé" è
"ëåïòîí + ñòðóè" ìîäàõ ðàñïàäà íà äàííûõ ýêñïåðèìåí-
òà CDF».

Àâòîðû: Þ. À. Áóäàãîâ, Â. Â. Ãëàãîëåâ, Ô. Â. Ïðî-
êîøêèí, À. Í. Ñèñàêÿí, È. À. Ñóñëîâ, Ã. Âåëåâ, Ð. Ðîçåð,
Ã. À. ×ëà÷èäçå, Ä. Áåëëåòòèíè, Í. Äæèîêàðèñ.

2. «Ìàãíèòíîå, çàðÿäîâîå è îðáèòàëüíîå óïîðÿäî-
÷åíèå â ñëîæíûõ îêñèäàõ ìàðãàíöà R1–xAxMnO3–d ïðè
âûñîêèõ äàâëåíèÿõ».

Àâòîðû: Ä. Ï. Êîçëåíêî, Á. Í. Ñàâåíêî, Ñ. Å. Êè÷à-
íîâ, Å. Â. Ëóêèí.

III. Â îáëàñòè íàó÷íî-ìåòîäè÷åñêèõ èññëåäîâà-

íèé

Âòîðûå ïðåìèè

1. «Ðàçðàáîòêà, ñîçäàíèå è ïðèìåíåíèå ìèíè-äðåé-
ôîâûõ òðóáîê ñ ðåãèñòðèðóþùåé ýëåêòðîíèêîé â ýêñïå-
ðèìåíòàõ ïî ôèçèêå âûñîêèõ ýíåðãèé».

44

JINR Prizes for 2009

I. Theoretical Physics Research

First Prize

«Generalized Parton Distributions (Studies of Symme-
try Properties of Generalized Parton Distributions and Ampli-
tudes in the Processes with Large Momentum Transfer)».

Authors: A. Radyushkin, O. Teryaev, I. Anikin, B. Pire.

Second Prizes

1. «Unitarization at High Energies and Experiments at
the LHC».

Authors: O. Selyugin, J.-R. Cudell, E. Predazzi.

2. «Two-Proton Radioactivity and Coulomb Three-Body
Decays: Theory, Experiment, Astrophysical Applications».

Authors: L. Grigorenko, M. Zhukov.

II. Experimental Physics Research

First Prize

«Properties of Neutron-Rich Helium Isotopes».

Authors: R. Wolski, M. Golovkov, S. Krupko, A. Rodin,
S. Sidorchuk, R. Slepnev, S. Stepantsov, G. Ter-Akopian,
A. Fomichev, V. Chudoba.

Second Prizes

1. «Top Quark Mass Measurement in the "Dilepton" and
"Lepton + Jets" Modes in the CDF Data Sample».

Authors: J. Budagov, V. Glagolev, F. Prakoshkyn,
A. Sissakian, I. Suslov, G. Velev, R. Roser, G. Chlachidze,
G. Bellettini, N. Giokaris.

2. «Magnetic, Charge and Orbital Ordering in Complex
Manganese Oxides R1–xAxMnO3–d at High Pressures».

Authors: D. Kozlenko, B. Savenko, S. Kichanov,
E. Lukin.

III. Physics Instruments and Methods

Second Prizes

1. «Development, Construction and Application of Mini
Drift Tubes together with On-Chamber ASIC Electronics for
High Energy Physics Experiments».

ÏÐÅÌÈÈ
PRIZES



Àâòîðû: Â. Ì. Àáàçîâ, Ã. Ä. Àëåêñååâ, Ì. À. Áàòóðèö-
êèé, Î. Â. Äâîðíèêîâ, À. Ì. Êàëèíèí, Å. Â. Êîìèññàðîâ,
Â. Ë. Ìàëûøåâ, Â. À. Ìèõàéëîâ, Â. Â. Òîêìåíèí,
Þ. Í. Õàðæååâ.

2. «Ñîçäàíèå è èññëåäîâàíèå äåòåêòîðà ïåðåõîäíî-
ãî èçëó÷åíèÿ äëÿ ýêñïåðèìåíòà ALICE (ó÷àñòèå ÎÈßÈ)».

Àâòîðû: Þ. Â. Çàíåâñêèé, Ë. Ã. Åôèìîâ, Î. Â. Ôàòå-
åâ, Â. Ô. ×åïóðíîâ, Ñ. Ï. ×åðíåíêî, Â. È. Þðåâè÷,
Ê. Øìèäò.

3. «Èçìåðåíèå çàðÿäîâûõ ðàñïðåäåëåíèé òÿæåëûõ
èîíîâ è ïðîäóêòîâ ÿäåðíûõ ðåàêöèé ñ èñïîëüçîâàíèåì
øèðîêîäèàïàçîííîãî ìàãíèòíîãî àíàëèçàòîðà».

Àâòîðû: Ð. Êàëïàê÷èåâà, À. À. Êóëüêî, Ñ. Ì. Ëóêüÿ-
íîâ, Þ. Ý. Ïåíèîíæêåâè÷, Í. Ê. Ñêîáåëåâ, Þ. Ã. Ñîáî-
ëåâ.

IV. Â îáëàñòè íàó÷íî-òåõíè÷åñêèõ ïðèêëàäíûõ

èññëåäîâàíèé

Ïåðâàÿ ïðåìèÿ

«Öèòîãåíåòè÷åñêèå ýôôåêòû ìàëûõ äîç èîíèçèðóþ-
ùåé ðàäèàöèè».

Àâòîðû: Î. Â. Êîìîâà, Å. À. Êðàñàâèí, Ë. À. Ìåëüíè-
êîâà, Å. À. Íàñîíîâà, Ò. Ô. Ôàäååâà, Í. Ë. Øìàêîâà.

Âòîðûå ïðåìèè

1. «Ñåéñìîòåêòîíè÷åñêèå ýôôåêòû òâåðäîôàçíûõ
ïðåâðàùåíèé â ãåîìàòåðèàëàõ».

Àâòîðû: Ì. Â. Ðîäêèí, À. Í. Íèêèòèí, Ð. Í. Âàñèí.
2. «Èññëåäîâàíèå êîãåðåíòíîãî ðàññåÿíèÿ ìåäëåí-

íûõ íåéòðîíîâ íà íàíî÷àñòèöàõ è ñîçäàíèå íåéòðîííîé
áóòûëêè äëÿ õîëîäíûõ íåéòðîíîâ».

Àâòîðû: Å. Â. Ëû÷àãèí, À. Þ. Ìóçû÷êà, Â. Â. Íåñâè-
æåâñêèé, Ã. Â. Íåõàåâ, Ã. Ïèãíîëü, Ê. Â. Ïðîòàñîâ,
À. Â. Ñòðåëêîâ.

Ïîîùðèòåëüíûå ïðåìèè

1. «ßäåðíûå ýôôåêòû â ðåëÿòèâèñòñêèõ ñòîëêíîâå-
íèÿõ òÿæåëûõ èîíîâ ïðè ýíåðãèÿõ SPS â ÖÅÐÍ».

Àâòîðû: Ñ. Â. Àôàíàñüåâ, Á. Áààòàð, Ì. Ãàçäçèöêè,
Â. È. Êîëåñíèêîâ, À. È. Ìàëàõîâ, Ã. Ë. Ìåëêóìîâ, Ï. Ñåé-
áîò, Ð. Øòîê.

2. «Ýêñïåðèìåíòàëüíîå îáíàðóæåíèå ðàñøèðåíèÿ
îáúåìà ãåíåðàöèè ïèîíîâ â íóêëîí-íóêëîííûõ è ÿäðî-
ÿäåðíûõ âçàèìîäåéñòâèÿõ».

Àâòîðû: Ì. Õ. Àíèêèíà, À. Â. Áåëÿåâ, À. È. Ãîëîõâà-
ñòîâ, Þ. Ëóêñòèíüø, À. Þ. Òðîÿí, Þ. À. Òðîÿí.

3. «Íåéòðîííûé àêòèâàöèîííûé àíàëèç â ãåîëîãè÷å-
ñêèõ èññëåäîâàíèÿõ â Ðóìûíèè».

Àâòîðû: Ì. Â. Ôðîíòàñüåâà, Ñ. Ñ. Ïàâëîâ, Î. À. Êó-
ëèêîâ, Î. Äóëèó, Ê. Êðèñòàêå, Ì. Òîìà.
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Authors: V. Abazov, G. Alexeev, M. Baturitsky, O. Dvor-
nikov, A. Kalinin, E. Komissarov, V. Malyshev, V. Mikhailov,
V. Tokmenin, Yu. Kharzheev.

2. «Construction and Testing of the Transition Radiation
Detector for the ALICE Experiment (JINR’s Participation)».

Authors: Yu. Zanevsky, L. Efimov, O. Fateev, V. Che-
purnov, S. Chernenko, V. Yurevich, C. Schmidt.

3. «Study of Ñharge-State Distributions of Heavy Ions
and Nuclear Reaction Products Using a Broad-Range Mag-
netic Analyzer».

Authors: R. Kalpakchieva, A. Kulko, S. Lukyanov,
Yu. Penionzhkevich, N. Skobelev, Yu. Sobolev.

IV. Applied Physics Research

First Prize

«Cytogenetic Effects of Low-Dose Ionizing Radiation».

Authors: O. Komova, E. Krasavin, L. Melnikova, E. Na-
sonova, T. Fadeeva, N. Shmakova.

Second Prizes

1. «Seismotectonic Effects of Solid-State Transforma-
tions in Geomaterials».

Authors: M. Rodkin, A. Nikitin, R. Vasin.

2. «Investigation of Coherent Scattering of Slow Neu-
trons on Nanoparticles and the Creation of a Neutron Bottle
for Cold Neutrons».

Authors: E. Lychagin, A. Muzychka, V. Nesvizhevsky,
G. Nekhaev, G. Pignol, K. Protasov, A. Strelkov.

Encouraging Prizes

1. «Nuclear Effects in Relativistic Heavy-Ion Collisions
at CERN SPS Energies».

Authors: S. Afanasiev, B. Baatar, M. Gazdzicki, V. Ko-
lesnikov, A. Malakhov, G. Melkumov, P. Seuboth, R. Stock.

2. «Experimental Finding of the Expansion of Pion Gen-
eration Volume in Nucleon–Nucleon and Nucleus–Nucleus
Interactions».

Authors: M. Anikina, A. Belyaev, A. Golokhvastov,
J. Lukstins, A. Troyan, Yu. Troyan.

3. «Neutron Activation Analysis for Geological Studies
in Romania».

Authors: M. Frontasyeva, S. Pavlov, O. Culicov, O. Du-
liu, C. Cristache, M. Toma.

ÏÐÅÌÈÈ
PRIZES



Çàñëóøàâ äîêëàä äèðåêòîðà Èí-
ñòèòóòà À. Í. Ñèñàêÿíà «Îá îñíîâ-
íûõ ðåçóëüòàòàõ äåÿòåëüíîñòè ÎÈßÈ
â 2003–2009 ãã. è î ïåðñïåêòèâàõ ðàç-
âèòèÿ ÎÈßÈ â 2010–2016 ãã.», Ôèíàí-
ñîâûé êîìèòåò âûñîêî îöåíèë ðå-
çóëüòàòû äåÿòåëüíîñòè ÎÈßÈ â
2003–2009 ãã., îäîáðèë äåÿòåëüíîñòü
äèðåêöèè ÎÈßÈ ïî âûïîëíåíèþ ïëà-
íà íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò
è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà â
2009 ã., à òàêæå îòìåòèë, ÷òî â 2009 ã.
èñïîëíåíèå áþäæåòà ïî äîõîäàì çà
ñ÷åò âçíîñîâ ãîñóäàðñòâ-÷ëåíîâ
ÎÈßÈ è ñðåäñòâ, ïîëó÷àåìûõ ïî äî-
ãîâîðàì è ïðîòîêîëàì î íàó÷íî-òåõ-
íè÷åñêîì ñîòðóäíè÷åñòâå, ñîñòàâèëî
103 %.

Ôèíàíñîâûé êîìèòåò îòìåòèë
óñïåøíîå âûïîëíåíèå ðåêîìåíäà-
öèé Ó÷åíîãî ñîâåòà ÎÈßÈ, êàñàþ-
ùèõñÿ íàó÷íîé ïðîãðàììû Èíñòèòó-
òà, ðàáîò ïî ìîäåðíèçàöèè áàçîâûõ
óñòàíîâîê è ñîçäàíèþ íîâîé óñòàíîâ-

êè ÈÐÅÍ, à òàêæå óñèëèÿ äèðåêöèè
ÎÈßÈ ïî îáåñïå÷åíèþ ðåñóðñîâ, íå-
îáõîäèìûõ äëÿ ìîäåðíèçàöèè óñêî-
ðèòåëüíîãî êîìïëåêñà íóêëîòðîí-Ì/
NICA, öèêëîòðîííîãî êîìïëåêñà
DRIBs, ðåàêòîðà ÈÁÐ-2, ðàçâèòèÿ
óñòàíîâêè ÈÐÅÍ-1.

Áûëè îòìå÷åíû óñèëèÿ äèðåêöèè
ÎÈßÈ ïî äàëüíåéøåìó ðàçâèòèþ
ïàðòíåðñêèõ ïðîãðàìì ñî ñòðàíàìè-
ó÷àñòíèöàìè, äðóãèìè ñòðàíàìè, à
òàêæå ñ ìåæäóíàðîäíûìè íàó÷íûìè
îðãàíèçàöèÿìè, ÷òî ïîçâîëèò ïðèâ-
ëå÷ü äîïîëíèòåëüíûå ôèíàíñîâûå è
èíòåëëåêòóàëüíûå ðåñóðñû äëÿ ðàç-
âèòèÿ áàçîâûõ óñòàíîâîê Èíñòèòóòà.

Îñîáî îòìåòèâ ðåçóëüòàòû, ïîëó-
÷åííûå â 2009 ã. â ýêñïåðèìåíòå ïî
ñèíòåçó ýëåìåíòà 117, Ôèíàíñîâûé
êîìèòåò ïîçäðàâèë êîëëåêòèâ Ëàáî-
ðàòîðèè ÿäåðíûõ ðåàêöèé
èì. Ã. Í. Ôëåðîâà ñ îòêðûòèåì ýòîãî
ýëåìåíòà.

Ôèíàíñîâûé êîìèòåò îòìåòèë
âàæíîñòü äàëüíåéøåé ïîääåðæêè îá-
ðàçîâàòåëüíûõ ïðîãðàìì Èíñòèòóòà,
íàöåëåííûõ íà óäîâëåòâîðåíèå ïî-
òðåáíîñòåé ãîñóäàðñòâ-÷ëåíîâ â íà-
ó÷íûõ è èíæåíåðíûõ êàäðàõ, à òàêæå
ðåàëèçàöèè îáøèðíîé ïðîãðàììû
èííîâàöèîííîé äåÿòåëüíîñòè ñ èñïî-
ëüçîâàíèåì âîçìîæíîñòåé îñîáîé
ýêîíîìè÷åñêîé çîíû «Äóáíà».

Ïî èíôîðìàöèè äèðåêòîðà àóäè-
òîðñêîé ôèðìû ÎÎÎ «ÌÑ-Àóäèò»
À. Ï. Ñåäûøåâà «Îá èòîãàõ àóäèòîð-
ñêîé ïðîâåðêè ôèíàíñîâîé äåÿòåëü-
íîñòè Èíñòèòóòà çà 2008 ã.» Ôèíàíñî-
âûé êîìèòåò ðåêîìåíäîâàë Êîìèòåòó
ïîëíîìî÷íûõ ïðåäñòàâèòåëåé óòâåð-
äèòü àóäèòîðñêîå çàêëþ÷åíèå, à òàê-
æå îò÷åò ÎÈßÈ çà 2008 ã. îá èñïîëíå-
íèè áþäæåòà ïî ðàñõîäàì — 60 143,6
òûñ. äîëëàðîâ ÑØÀ, ñ ñóììîé çàêëþ-
÷èòåëüíîãî áàëàíñà íà 01.01.2009 —
386 171,0 òûñ. äîëëàðîâ ÑØÀ, âûðà-
çèâ áëàãîäàðíîñòü àóäèòîðñêîé ôèð-
ìå ÎÎÎ «ÌÑ-Àóäèò» çà âûñîêèé óðî-
âåíü ïðîâåäåíèÿ àóäèòîðñêîé ïðî-
âåðêè.
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The Finance Committee consid-
ered the report «Major Results of
JINR’s Activity in 2003–2009 and Pros-
pects for the Development of JINR in
2010–2016» presented by JINR Direc-
tor A. Sissakian. The Committee highly
appreciated the results of JINR’s activi-
ty in 2003–2009, approved the activity
of the Institute Directorate for the imple-
mentation of the JINR Plan for Re-
search and International Cooperation in
2009, and noted with satisfaction that
the implementation of the budget in in-
come from the contributions of the
Members States and resources re-
ceived under the agreements and pro-
tocols on science and technology coop-
eration in 2009 amounted to 103%.

The Finance Committee noted the
successful implementation of the Scien-
tific Council’s recommendations con-
cerning the scientific programme of

JINR, the upgrade of the basic facilities,
and the construction of the new facility
IREN, as well as the efforts taken by the
Institute Directorate to provide the re-
sources required for the modernization
of the Nuclotron-M/NICA accelerator
complex, the cyclotron complex DRIBs,
and the IBR-2 reactor, and for the devel-
opment of the IREN-1 facility.

The Finance Committee appreciat-
ed the new efforts of the Directorate to-
wards development of the Institute’s
partnership programmes with research
centres of the Member States and other
countries as well as with international
scientific research organizations, which
will enable the Institute to attract addi-
tional financial and intellectual resour-
ces for the development of its basic fa-
cilities.

The Finance Committee particular-
ly noted the results produced in 2009 in

the experiment on the synthesis of ele-
ment 117 and congratulated the staff of
the Flerov Laboratory on the discovery
of this element.

The Finance Committee noted the
importance of the further support of the
JINR educational programmes to en-
sure that the future scientific and tech-
nological workforce needs of the Mem-
ber States are met and of the broad pro-
gramme of innovative activities to be
implemented using the opportunities af-
forded by the special economic zone
«Dubna».

Based on the information on the re-
sults of the audit of the Institute’s finan-
cial activity for the year 2008 presented
by A. Sedyshev, Director of the «MS-
Audit» company, the Finance Commit-
tee recommended that the CP approve
the auditors’ report concerning the fi-
nancial activity of JINR examined for
the year 2008 and the report of JINR for
the year 2008 on the execution of the
budget in expendi-
ture — US$ 60 143.6 thousand, with

ÔÈÍÀÍÑÎÂÛÉ ÊÎÌÈÒÅÒ
FINANCE COMMITTEE

Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ñîñòîÿëîñü â Äóáíå
22–23 ìàðòà ïîä ïðåäñåäàòåëüñòâîì ïðåäñòàâèòåëÿ
îò Ðåñïóáëèêè Êàçàõñòàí À. Æ. Òóëåóøåâà.

A meeting of the JINR Finance Committee was held in
Dubna on 22–23 March. It was chaired by A. Tuleushev,
representative of the Republic of Kazakhstan.



ÔÈÍÀÍÑÎÂÛÉ ÊÎÌÈÒÅÒ
FINANCE COMMITTEE

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION

Ïî äîêëàäó ïîìîùíèêà äèðåêòî-
ðà Èíñòèòóòà ïî ôèíàíñîâûì è ýêî-
íîìè÷åñêèì âîïðîñàì Â. Â. Êàòðàñå-
âà «Îá èñïîëíåíèè áþäæåòà ÎÈßÈ
çà 2009 ã.» Ôèíàíñîâûé êîìèòåò ðåêî-
ìåíäîâàë ÊÏÏ ïðèíÿòü ê ñâåäåíèþ
èíôîðìàöèþ îá èñïîëíåíèè áþäæå-
òà ÎÈßÈ çà 2009 ã. ïî ðàñõîäàì — â
ñóììå 72 068,4 òûñ. äîëëàðîâ ÑØÀ,
ïî äîõîäàì — â ñóììå 74 181,9 òûñ.
äîëëàðîâ ÑØÀ, à òàêæå óïîëíîìî-
÷èòü àóäèòîðñêóþ ôèðìó
ÎÎÎ «ÌÑ-Àóäèò» ïðîâåñòè ïðîâåðêó
ôèíàíñîâîé äåÿòåëüíîñòè Èíñòèòóòà
çà 2009 ã. è óòâåðäèòü ïëàí àóäèòîð-
ñêîé ïðîâåðêè ôèíàíñîâîé äåÿòåëü-
íîñòè, ïðåäñòàâëåííûé äèðåêöèåé
ÎÈßÈ.

Ôèíàíñîâûé êîìèòåò âûðàçèë
áëàãîäàðíîñòü äèðåêòîðó Ëàáîðàòî-
ðèè ÿäåðíûõ ïðîáëåì À. Ã. Îëüøåâ-
ñêîìó çà èíòåðåñíûé è ñîäåðæàòåëü-
íûé äîêëàä «Î ïðîãðàììå èííîâàöè-
îííûõ ðàçðàáîòîê â ÎÈßÈ».

Çàñëóøàâ è îáñóäèâ äîêëàä äè-
ðåêòîðà Èíñòèòóòà À. Í. Ñèñàêÿíà
«Îá îñíîâíûõ ðåçóëüòàòàõ äåÿòåëü-
íîñòè ÎÈßÈ â 2003–2009 ãã. è î ïåð-
ñïåêòèâàõ ðàçâèòèÿ ÎÈßÈ â
2010–2016 ãã.», ÊÏÏ âûñîêî îöåíèë
ðåçóëüòàòû äåÿòåëüíîñòè ÎÈßÈ â
2003–2009 ãã., óñïåøíîå âûïîëíåíèå
ðåêîìåíäàöèé Ó÷åíîãî ñîâåòà
ÎÈßÈ, êàñàþùèõñÿ íàó÷íîé ïðîã-
ðàììû Èíñòèòóòà, ðàáîò ïî ìîäåðíè-
çàöèè áàçîâûõ óñòàíîâîê è ñîçäàíèþ
íîâîé óñòàíîâêè ÈÐÅÍ, à òàêæå îäî-
áðèë äåÿòåëüíîñòü äèðåêöèè ÎÈßÈ
ïî âûïîëíåíèþ ïëàíà íàó÷íî-èññëå-
äîâàòåëüñêèõ ðàáîò è ìåæäóíàðîäíî-
ãî ñîòðóäíè÷åñòâà â 2009 ã., ñ óäîâëå-
òâîðåíèåì îòìåòèâ, ÷òî èñïîëíåíèå
áþäæåòà ïî äîõîäàì ñîñòàâèëî
103 %.

Êîìèòåò ñ óäîâëåòâîðåíèåì îò-
ìåòèë çíà÷èòåëüíûé ïðîãðåññ â ìî-
äåðíèçàöèè óñêîðèòåëüíîãî êîìïëåê-
ñà íóêëîòðîí-Ì/NICA, âûïîëíåíèå
ôèçè÷åñêîé ïðîãðàììû è ñòàáèëü-
íóþ ðàáîòó óñêîðèòåëüíîãî êîìïëåê-
ñà ïðè âûñîêîé èíòåíñèâíîñòè ïó÷êà
â õîäå 40-ãî è 41-ãî ñåàíñîâ ðàáîòû
íóêëîòðîíà-Ì (2009–2010 ãã.): âïåð-
âûå ïðîâåäåíî óñêîðåíèå èîíîâ ñ
q/A ~ 1/3, à èîíû êñåíîíà (À = 124)
óñêîðåíû äî ýíåðãèè 1,5 ÃýÂ/íóêë.;
ïîêàçàíà óñòîé÷èâàÿ ðàáîòà ìàãíèò-
íîé ñèñòåìû ïðè ïîëå 1,8 Òë; óñïåø-
íî îïðîáîâàí è èñïûòàí íîâûé ðå-
æèì ðàáîòû êîëüöà, ïîçâîëÿþùèé
ïðîâîäèòü äëèòåëüíûå ñåàíñû ñ òåõ-
íîëîãè÷åñêèìè ïåðåðûâàìè áåç ïî-
òåðü ãåëèÿ è óâåëè÷åíèÿ ïîòðåáëå-
íèÿ æèäêîãî àçîòà.
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the summary account as of
01.01.2009 — US$ 386 171.0 thou-
sand, and thanked the company
«MS-Audit» for the high quality of its au-
dit work.

Based on the report «Execution of
the JINR Budget in 2009», presented by
V. Katrasev, Assistant Director of JINR
for Financial and Economic Issues, the
Finance Committee recommended that
the CP take note of the information on
the execution of the JINR budget in
2009 in expenditure — US$ 72 068.4
thousand, in income — US$ 74 181.9
thousand. It was also recommended
that the CP empower the company
«MS-Audit» to examine the Institute’s fi-
nancial activity for the year 2009 and
approve the plan for auditing this activi-
ty, presented by the JINR Directorate.

The Finance Committee thanked
A. Olchevski, Director of the Dzhelepov
Laboratory of Nuclear Problems, for the
informative scientific report «Pro-
gramme of Innovative Developments at
JINR» presented at this meeting.

Having examined the report «Major
Results of JINR’s Activity in 2003–2009
and Prospects for the Development of
JINR in 2010–2016» presented by JINR
Director A. Sissakian, the Committee of
Plenipotentiaries (CP) highly appreciat-
ed the results of JINR’s activity in
2003–2009, the successful implemen-
tation of the Scientific Council’s recom-
mendations concerning the scientific
programme of JINR, the upgrade of the
basic facilities, and the construction of
the new facility IREN; approved the ac-
tivity of the Institute Directorate for the
implementation of the JINR Plan for Re-
search and International Cooperation in
2009, noting with satisfaction the imple-
mentation of 103% of the budget in in-
come in 2009.

The Committee appreciated the
significant progress in upgrading the
Nuclotron-M/NICA accelerator complex
and noted that during the 40th and 41st
runs of the Nuclotron-M (2009–2010)
the physics research programme was
fulfilled completely and stable operation
of the accelerator complex at high inten-
sity was demonstrated. For the first time
at the Nuclotron, the acceleration of
ions with q/A ~ 1/3 has been accom-
plished, and xenon ions (À = 124) have
been accelerated up to the energy
1.5 GeV/nucleon. Stable work of the
magnetic system at 1.8 Ò has been
shown. Also for the first time a new op-
eration mode for the ring has been suc-
cessfully tried and tested to allow long
runs with routine breaks to be carried

25–26 ìàðòà â Äóáíå ñîñòîÿëàñü î÷åðåäíàÿ ñåññèÿ
Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ïðàâèòåëüñòâ
ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ ïîä ïðåäñåäàòåëüñòâîì
ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ Ïðàâèòåëüñòâà
Ñëîâàöêîé Ðåñïóáëèêè Ñ. Äóáíè÷êè.

A regular session of the Committee of Plenipotentiaries
of the Governments of the JINR Member States was held
in Dubna on 25–26 March. It was chaired by the
Plenipotentiary of the Government of the Slovak Republic

to JINR, S. Dubni�ka.
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Äóáíà, 25–26 ìàðòà.
Ñåññèÿ Êîìèòåòà ïîëíîìî÷íûõ
ïðåäñòàâèòåëåé ÎÈßÈ

Dubna, 25–26 March. A regular session
of the Committee of Plenipotentiaries
of the Governments of JINR Member States

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION



Ïðèíÿâ ê ñâåäåíèþ ñîîáùåíèå î
ïåðâîì îïûòå ðàáîòû ôèçèêîâ ÎÈßÈ
ïî ïðèåìó äàííûõ â ýêñïåðèìåíòàõ
LHC (ATLAS, ALICE è CMS), ÊÏÏ ïî-
çäðàâèë ñîòðóäíèêîâ ÎÈßÈ ñ âûïîë-
íåíèåì ïðèíÿòûõ îáÿçàòåëüñòâ ïî
ñîçäàíèþ è ââîäó â äåéñòâèå ýòèõ
óñòàíîâîê è îñîáî îòìåòèë âàæíûé
âêëàä ñîòðóäíèêîâ ÎÈßÈ â ïåðâóþ
ôàçó àíàëèçà äàííûõ.

ÊÏÏ îòìåòèë çíà÷èòåëüíûé ïðî-
ãðåññ, äîñòèãíóòûé â õîäå ìîäåðíè-
çàöèè öèêëîòðîííîãî êîìïëåêñà
DRIBs â 2009 ã., à òàêæå ðåêîìåíäî-
âàë óñêîðèòü ðàçâèòèå óñòàíîâêè
ÈÐÅÍ-1 äëÿ äîñòèæåíèÿ áîëåå âûñî-
êîé èíòåíñèâíîñòè èñòî÷íèêà íåé-
òðîíîâ è ñäåëàòü ýòó óñòàíîâêó ñðàâ-
íèìîé ïî ïàðàìåòðàì ñ ìîùíûìè
íåéòðîííûìè èñòî÷íèêàìè â Åâðîïå.

Êîìèòåò ñ óäîâëåòâîðåíèåì îò-
ìåòèë, ÷òî ðàáîòû ïî ìîäåðíèçàöèè
ðåàêòîðà ÈÁÐ-2 ïðîâîäÿòñÿ â ñîîò-
âåòñòâèè ñ òåõíè÷åñêèì è ôèíàíñî-
âûì ïëàíàìè è ÷òî ãëàâíîé çàäà÷åé
íà 2010 ã. ÿâëÿåòñÿ îñóùåñòâëåíèå

ôèçè÷åñêîãî ïóñêà îáíîâëåííîãî ðå-
àêòîðà ÈÁÐ-2Ì.

ÊÏÏ âûñîêî îöåíèë óñèëèÿ äè-
ðåêöèè ÎÈßÈ ïî äàëüíåéøåìó ðàç-
âèòèþ ïàðòíåðñêèõ ïðîãðàìì ñî
ñòðàíàìè-ó÷àñòíèöàìè, äðóãèìè
ñòðàíàìè, à òàêæå ñ ìåæäóíàðîäíû-
ìè è íàöèîíàëüíûìè íàó÷íûìè îðãà-
íèçàöèÿìè. Â ÷àñòíîñòè, îòìåòèë
âàæíîñòü ñîãëàøåíèé, ïîäïèñàííûõ
â ÿíâàðå–ìàðòå 2010 ã.: Ñîãëàøåíèÿ
ìåæäó ÖÅÐÍ è ÎÈßÈ î íàó÷íî-òåõíè-
÷åñêîì ñîòðóäíè÷åñòâå â îáëàñòè
ôèçèêè âûñîêèõ ýíåðãèé, Ñîãëàøå-
íèÿ î ñîòðóäíè÷åñòâå ìåæäó ÎÈßÈ è
Èíñòèòóòîì ÿäåðíîé ôèçèêè
èì. Ã. È. Áóäêåðà Ñèáèðñêîãî îòäåëå-
íèÿ ÐÀÍ, Ïðîòîêîëà ê Ñîãëàøåíèþ î
ìåæëàáîðàòîðíîì ñîòðóäíè÷åñòâå
Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáî-
ðàòîðèè è ÎÈßÈ, Ñîãëàøåíèÿ î íàó÷-
íîì ñîòðóäíè÷åñòâå ìåæäó Íàöèî-
íàëüíîé óñêîðèòåëüíîé ëàáîðàòîðè-
åé èì. Ý. Ôåðìè è ÎÈßÈ, à òàêæå
Ñîãëàøåíèÿ î ñîòðóäíè÷åñòâå ìåæäó
ÎÈßÈ è Íàöèîíàëüíûì èññëåäîâà-
òåëüñêèì ÿäåðíûì óíèâåðñèòåòîì

«Ìîñêîâñêèé èíæåíåðíî-ôèçè÷åñêèé
èíñòèòóò».

Â ÷èñëå óñïåõîâ â âûïîëíåíèè
íàó÷íîé ïðîãðàììû ÎÈßÈ â
2003–2009 ãã. ÊÏÏ îñîáî îòìåòèë ðå-
çóëüòàòû, ïîëó÷åííûå â 2009 ã. â ýêñ-
ïåðèìåíòå ïî ñèíòåçó ýëåìåíòà 117,
è ïîçäðàâèë êîëëåêòèâ Ëàáîðàòîðèè
ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà ñ
îòêðûòèåì ýòîãî ýëåìåíòà.

ÊÏÏ îòìåòèë âàæíîñòü äàëüíåé-
øåé ïîääåðæêè îáðàçîâàòåëüíûõ
ïðîãðàìì Èíñòèòóòà, íàöåëåííûõ íà
óäîâëåòâîðåíèå ïîòðåáíîñòåé ãîñó-
äàðñòâ-÷ëåíîâ â íàó÷íûõ è èíæåíåð-
íûõ êàäðàõ, à òàêæå ðåàëèçàöèè îá-
øèðíîé ïðîãðàììû èííîâàöèîííîé
äåÿòåëüíîñòè ñ èñïîëüçîâàíèåì âîç-
ìîæíîñòåé îñîáîé ýêîíîìè÷åñêîé
çîíû «Äóáíà».

Êîìèòåò ñ óäîâëåòâîðåíèåì îò-
ìåòèë ñîçäàíèå Ìåæäóíàðîäíîãî èí-
íîâàöèîííîãî öåíòðà íàíîòåõíîëî-
ãèé Ñîäðóæåñòâà íåçàâèñèìûõ ãîñó-
äàðñòâ (ÌÈÖÍÒ ÑÍÃ) â ôîðìå
íåêîììåð÷åñêîãî ïàðòíåðñòâà íà ñî-
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out without helium losses and without
increasing liquid nitrogen consumption.

Taking note of the information on
the first experience of JINR physicists in
data taking in the LHC experiments
(ATLAS, ALICE, and CMS), the CP con-
gratulated the JINR teams on having
fulfilled their obligations in the construc-
tion of the detectors and the commis-
sioning phase and recognized the im-
portant contribution of JINR staff mem-
bers to the first data analysis phase.

The CP noted the significant prog-
ress achieved in the modernization of
the DRIBs cyclotron complex in 2009. It
also recommended accelerating the up-
grade of IREN-1 to rapidly reach a high-
er intensity of the source and make it re-
ally comparable with powerful neutron
sources in Europe.

The Committee noted with satis-
faction that modernization of the IBR-2
reactor is proceeding in full accordance
with the technical and financial plans,
the accomplishment of the physical

start-up of the modernized IBR-2M re-
actor being the main task for 2010.

The CP highly appreciated the new
efforts of the Directorate towards devel-
opment of the Institute’s partnership
programmes with research centres of
the Member States and other countries
as well as with international scientific re-
search organizations. It noted, in partic-
ular, the importance of the agreements
signed in January–March 2010: the
Agreement between CERN and JINR
concerning Scientific and Technical Co-
operation in High-Energy Physics, the
Cooperation Agreement between JINR
and the Budker Institute of Nuclear Phy-
sics of the Siberian Branch of the Rus-
sian Academy of Sciences, the Protocol
of the Inter-Laboratory Collaborative
Agreement between the Brookhaven
National Laboratory and JINR, the Ac-
cord between the Fermi National Accel-
erator Laboratory and JINR concerning
Scientific Cooperation, and the Cooper-
ation Agreement between JINR and the

National Nuclear Research University
«Moscow Engineering Physics Insti-
tute».

The Committee recognized the
successful implementation of the JINR
scientific programme in 2003–2009. It
noted, in particular, the results pro-
duced in 2009 in the experiment on the
synthesis of element 117 and congratu-
lated the staff of the Flerov Laboratory
on the discovery of this element.

The CP noted the importance of
the further support of the JINR educa-
tional programmes to ensure that the fu-
ture scientific and technological work-
force needs of the Member States are
met and of the broad programme of in-
novative activities to be implemented
using the opportunities afforded by the
special economic zone «Dubna».

The Committee noted with satis-
faction the establishment of the Interna-
tional Innovative Nanotechnology Cen-
tre for the countries of the Common-
wealth of Independent States as a

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION



ñòîÿâøåìñÿ â Äóáíå â äåêàáðå
2009 ã. ó÷ðåäèòåëüíîì ôîðóìå.

ÊÏÏ ïîçäðàâèë ðåäàêöèîííûå
êîëëåãèè æóðíàëîâ «Ôèçèêà ýëåìåí-
òàðíûõ ÷àñòèö è àòîìíîãî ÿäðà»
(Ý×Àß) è «Ïèñüìà â æóðíàë "Ôèçèêà
ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî
ÿäðà"» («Ïèñüìà â Ý×Àß») ñ 40-ëåò-
íèì è 25-ëåòíèì þáèëåÿìè.

Çàñëóøàâ è îáñóäèâ äîêëàä
ïðåäñåäàòåëÿ Ôèíàíñîâîãî êîìèòåòà
À. Æ. Òóëåóøåâà «Îá èòîãàõ çàñåäà-
íèÿ Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ îò
22–23 ìàðòà 2010 ã.», ÊÏÏ óòâåðäèë
ïðîòîêîë çàñåäàíèÿ è îò÷åò ÎÈßÈ çà
2008 ã.:
• îá èñïîëíåíèè áþäæåòà ïî ðàñõî-

äàì — 60 143,6 òûñ. äîëëàðîâ
ÑØÀ;

• ñ ñóììîé çàêëþ÷èòåëüíîãî áàëàí-
ñà íà 01.01.2009 — 386 171,0 òûñ.
äîëëàðîâ ÑØÀ.

Çàñëóøàâ äîêëàä äèðåêòîðà àó-
äèòîðñêîé ôèðìû «ÌÑ-Àóäèò»
À. Ï. Ñåäûøåâà «Îá èòîãàõ àóäèòîð-
ñêîé ïðîâåðêè ôèíàíñîâîé äåÿòåëü-
íîñòè Èíñòèòóòà çà 2008 ã.» è ðåêî-

ìåíäàöèè Ôèíàíñîâîãî êîìèòåòà,
ÊÏÏ óòâåðäèë àóäèòîðñêîå çàêëþ÷å-
íèå ïî ïðîâåäåíèþ ïðîâåðêè ôèíàí-
ñîâî-õîçÿéñòâåííîé äåÿòåëüíîñòè
ÎÈßÈ çà 2008 ã., âûðàçèâ áëàãîäàð-
íîñòü àóäèòîðñêîé ôèðìå «ÌÑ-Àó-
äèò» çà âûñîêèé óðîâåíü ïðîâåäåíèÿ
àóäèòîðñêîé ïðîâåðêè.

Çàñëóøàâ è îáñóäèâ äîêëàä ïî-
ìîùíèêà äèðåêòîðà Èíñòèòóòà ïî
ôèíàíñîâûì è ýêîíîìè÷åñêèì âîï-
ðîñàì Â. Â. Êàòðàñåâà «Îá èñïîëíå-
íèè áþäæåòà ÎÈßÈ çà 2009 ã.» è ðå-
êîìåíäàöèè Ôèíàíñîâîãî êîìèòåòà,
ÊÏÏ ïðèíÿë ê ñâåäåíèþ èíôîðìà-
öèþ îá èñïîëíåíèè áþäæåòà ÎÈßÈ
çà 2009 ã.:

• ïî ðàñõîäàì — â ñóììå
72 068,4 òûñ. äîëëàðîâ ÑØÀ;

• ïî äîõîäàì — â ñóììå
74 181,9 òûñ. äîëëàðîâ ÑØÀ.

ÊÏÏ óïîëíîìî÷èë àóäèòîðñêóþ
ôèðìó «ÌÑ-Àóäèò» ïðîâåñòè ïðîâåð-
êó ôèíàíñîâîé äåÿòåëüíîñòè Èíñòè-
òóòà çà 2009 ã. è óòâåðäèòü ïëàí àóäè-
òîðñêîé ïðîâåðêè ôèíàíñîâîé äåÿ-

òåëüíîñòè, ïðåäñòàâëåííûé äèðåêöè-
åé ÎÈßÈ.

Çàñëóøàâ äîêëàä ïðåäñåäàòåëÿ
Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòå-
ëåé Ñ. Äóáíè÷êè ïî âûáîðàì äèðåê-
òîðà ÎÈßÈ, ÊÏÏ åäèíîãëàñíî èçáðàë
äèðåêòîðîì ÎÈßÈ àêàäåìèêà ÐÀÍ
À. Í. Ñèñàêÿíà íà íîâûé ñðîê (5 ëåò)
â ñîîòâåòñòâèè ñ Óñòàâîì ÎÈßÈ è Ïî-
ëîæåíèåì î äèðåêòîðå ÎÈßÈ.

Çàñëóøàâ è îáñóäèâ èíôîðìà-
öèþ ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ Èí-
ñòèòóòà Í. À. Ðóñàêîâè÷à «Î äîâûáî-
ðàõ â ñîñòàâ Ó÷åíîãî ñîâåòà ÎÈßÈ»,
ÊÏÏ óäîâëåòâîðèë ïðîñüáó ïðîô.
Ò. Õîëëìàíà (BNL, ÑØÀ) î ñëîæåíèè
ïîëíîìî÷èé è îáúÿâèë åìó áëàãîäàð-
íîñòü çà ïëîäîòâîðíóþ äåÿòåëüíîñòü
â êà÷åñòâå ÷ëåíà Ó÷åíîãî ñîâåòà
ÎÈßÈ. Êîìèòåò èçáðàë ÷ëåíîì Ó÷å-
íîãî ñîâåòà ÎÈßÈ ïðîô. Ï. Éåííè
(ÖÅÐÍ, Øâåéöàðèÿ).

Êîìèòåò çàñëóøàë è îáñóäèë íà-
ó÷íûé äîêëàä äèðåêòîðà Ëàáîðàòî-
ðèè ôèçèêè âûñîêèõ ýíåðãèé Â. Ä. Êå-
êåëèäçå «Ïðîãðàììà ïðèêëàäíûõ èñ-
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non-profit partnership at the foundation
forum held in Dubna in December 2009.

The CP congratulated the editorial
boards of «Particles and Nuclei» and
«Particles and Nuclei, Letters» on the
40th and 25th anniversaries of these
journals.

Based on the report «Results of the
Meeting of the JINR Finance Commit-
tee Held on 22–23 March 2010» pre-
sented by A. Tuleushev, Chairman of
the Finance Committee, the CP ap-
proved the Protocol of this meeting and
the report of JINR for the year 2008:
• on the execution of the budget in ex-

penditure — US$ 60 143.6 thou-
sand,

• with the summary account as of
01.01.2009 — US$ 386 171.0 thou-
sand.

Based on the report «Results of the
Audit of the Institute’s Financial Activity
for the Year 2008» presented by
A. Sedyshev, Director of the company
«MS-Audit», the CP approved the audi-

tors’ report concerning the financial ac-
tivity of JINR examined for the year
2008 and thanked the company «MS-
Audit» for the high quality of its audit
work.

Regarding the report «Execution of
the JINR Budget in 2009» presented by
V. Katrasev, Assistant Director of JINR
for Financial and Economic Issues, and
taking the recommendations of the Fi-
nance Committee into account, the CP
took note of the information on the exe-
cution of the JINR budget in 2009:
• in expenditure — US$ 72 068.4 tho-

usand,
• in income — US$ 74 181.9 thou-

sand.
The CP empowered the company

«MS-Audit» to examine the Institute’s fi-
nancial activity for the year 2009 and
approved the plan for auditing this activ-
ity presented by the JINR Directorate.

Taking note of the report presented
by S. Dubni�ka, Chairman of the Com-
mittee of Plenipotentiaries, concerning

the election of the Director of JINR, the
CP unanimously elected Professor
A. Sissakian as Director of JINR for an-
other term (5 years), in accordance with
the JINR Charter and the Regulation for
the Director of JINR.

Based on the information concern-
ing membership of the JINR Scientific
Council, presented by N. Russakovich,
Chief Scientific Secretary of JINR, the
CP accepted the resignation from mem-
bership of Professor T. Hallman (BNL,
USA) and thanked him for his success-
ful work as member of the JINR Scientif-
ic Council. The Committee elected Pro-
fessor P. Jenni (CERN, Switzerland) as
a new member of the JINR Scientific
Council.

The Committee thanked Professor
V. Kekelidze, Director of the Veksler
and Baldin Laboratory of High Energy
Physics, for the informative scientific re-
port «Programme of Applied Research
Planned at NICA» presented at this
session.

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION



ñëåäîâàíèé íà NICA» è ïîáëà-
ãîäàðèë äîêëàä÷èêà.

ÊÏÏ âûðàçèë ãëóáîêèå ñîáîëåç-
íîâàíèÿ â ñâÿçè ñ êîí÷èíîé àêàäåìè-
êà ÐÀÍ À. Í. Òàâõåëèäçå, ïîëíîìî÷-
íîãî ïðåäñòàâèòåëÿ Ïðàâèòåëüñòâà
Ãðóçèè â ÎÈßÈ, ÷ëåíà Ó÷åíîãî ñîâå-
òà ÎÈßÈ, âíåñøåãî âûäàþùèéñÿ

âêëàä â îðãàíèçàöèþ è ïðîâåäåíèå
íàó÷íûõ èññëåäîâàíèé â îáëàñòè òå-
îðåòè÷åñêîé ôèçèêè, à òàêæå â ðàçâè-
òèå ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà
ÎÈßÈ.

ÊÏÏ âûðàçèë ãëóáîêèå ñîáîëåç-
íîâàíèÿ â ñâÿçè ñ êîí÷èíîé ïðîôåñ-
ñîðà Ö. Ä. Âûëîâà, âèöå-äèðåêòîðà

ÎÈßÈ â 1992–2005 ãã., âíåñøåãî âû-
äàþùèéñÿ âêëàä â ðàçâèòèå íàó÷íîãî
ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è íàó÷-
íûìè öåíòðàìè ñòðàí-ó÷àñòíèö Èí-
ñòèòóòà è äðóãèõ ñòðàí.
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The Committee of Plenipotenti-
aries deeply regretted the sad loss of
Professor A. Tavkhelidze, Plenipoten-
tiary of the Government of Georgia to
JINR and member of the JINR Scientific
Council, who had made outstanding

contributions to the organization and
conduct of research in the field of theo-
retical physics and to the development
of the JINR international collaboration.

The Committee of Plenipoten-
tiaries also deeply regretted the sad

loss of Professor Ts. Vylov, Vice-Direc-
tor of JINR during 1992–2005, who had
made outstanding contributions to the
development of scientific collaboration
between JINR and research centres of
the Member States and other countries.

ÑÅÑÑÈß ÊÏÏ ÎÈßÈ
JINR CP SESSION

Äóáíà, 26 ìàðòà.
Ëàóðåàòû êîíêóðñà ó÷èòåëåé Äóáíû, êîòîðûì ïðèñóæäåíû ãðàíòû ÎÈßÈ «Çà ïåäàãîãè÷åñêîå ìàñòåðñòâî»

Dubna, 26 March.
The laureates of the Dubna teachers’ competition awarded with JINR grants «For Pedagogic Mastership»



Äèðåêòîð
Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé

À. Í. ÑÈÑÀÊßÍ

Àëåêñåé Íîðàéðîâè÷ Ñèñàêÿí —
äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê,
ïðîôåññîð, àêàäåìèê Ðîññèéñêîé àêà-
äåìèè íàóê.

Äàòà è ìåñòî ðîæäåíèÿ:

14 îêòÿáðÿ 1944 ã., Ìîñêâà
Îáðàçîâàíèå, ó÷åíûå ñòåïåíè è

çâàíèÿ:

1962–1968 Ìîñêîâñêèé ãîñóäàðñòâåí-
íûé óíèâåðñèòåò èì. Ì. Â. Ëî-
ìîíîñîâà, ôèçè÷åñêèé ôàêóëü-
òåò

1970 Êàíäèäàò ôèçèêî-ìàòåìàòè÷å-
ñêèõ íàóê («Ïðèáëèæåíèå ïðÿ-
ìîëèíåéíûõ ïóòåé â êâàíòîâîé
òåîðèè ïîëÿ è ìíîæåñòâåííîå
ðîæäåíèå ÷àñòèö ïðè âûñîêèõ
ýíåðãèÿõ»)

1980 Äîêòîð ôèçèêî-ìàòåìàòè÷åñêèõ
íàóê («Ìíîãîêîìïîíåíòíûé
ïîäõîä â òåîðèè ìíîæåñòâåííî-
ãî ðîæäåíèÿ àäðîíîâ»)

1986 Ïðîôåññîð (òåîðåòè÷åñêàÿ ôèçèêà)

Ñ 1994 Äåéñòâèòåëüíûé ÷ëåí Ðîññèéñêîé àêàäåìèè åñòå-
ñòâåííûõ íàóê

Ñ 2003 ×ëåí Åâðîïåéñêîé àêàäåìèè íàóê (Áðþññåëü),
÷ëåí Ìåæäóíàðîäíîé àêàäåìèè òâîð÷åñòâà

Ñ 2003 Èíîñòðàííûé ÷ëåí Íàöèîíàëüíîé àêàäåìèè íàóê
Ðåñïóáëèêè Àðìåíèè

Ñ 2006 ×ëåí-êîððåñïîíäåíò Ðîññèéñêîé àêàäåìèè íàóê
ïî Îòäåëåíèþ ôèçè÷åñêèõ íàóê (ÿäåðíàÿ ôèçèêà)

C 2008 Äåéñòâèòåëüíûé ÷ëåí (àêàäåìèê) ÐÀÍ, ÷ëåí Ïðå-
çèäèóìà ÐÀÍ

Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü:

1968–1979 Ñòàæåð-èññëåäîâàòåëü, ìëàäøèé íàó÷íûé ñî-
òðóäíèê, íàó÷íûé ñîòðóäíèê, ñòàðøèé íàó÷íûé ñî-
òðóäíèê Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ

1979–1989 Ãëàâíûé ó÷åíûé ñåêðåòàðü ÎÈßÈ, íà÷àëüíèê
Íàó÷íîãî îòäåëà ÎÈßÈ, ðóêîâîäèòåëü ñåêòîðà ËÒÔ
ÎÈßÈ

1989–2005 Âèöå-äèðåêòîð ÎÈßÈ

2003–2006 Äèðåêòîð Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà

Ñ 2006 Äèðåêòîð ÎÈßÈ

Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü:

Ñ 1989 Ïðîôåññîð ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà

Ñ 1989 Ïðîôåññîð ÌÈÐÝÀ

Ñ 1992 Íàó÷íûé ðóêîâîäèòåëü êàôåäðû ôèçèêè ýëåìåí-
òàðíûõ ÷àñòèö Ìîñêîâñêîãî ôèçèêî-òåõíè÷åñêîãî
èíñòèòóòà

Ñ 1994 Âèöå-ïðåçèäåíò Ìåæäóíàðîäíîãî óíèâåðñèòåòà
ïðèðîäû, îáùåñòâà, ÷åëîâåêà «Äóáíà»
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A. N. SISSAKIAN
Director

of the Joint Institute for Nuclear Research

Alexei Norairovich Sissakian —
Doctor of Physics and Mathematics, Pro-
fessor, Academician of the Russian Aca-
demy of Sciences.

Date and place of birth:

14 October 1944, Moscow
Education; academic degrees and

titles:

1962–1968 Lomonosov State University,
Moscow, Faculty of Physics

1970 Candidate of Physics and Mathe-
matics («Direct Paths Approxima-
tion in Quantum Field Theory and
Multiple Particle Production at
High Energies»)

1980 Doctor of Physics and Mathematics
(«Multicomponent Approach in
the Theory of Multiple Hadron
Production»)

1986 Professor, Theoretical Physics
Since 1994 Full Member of the Russian

Academy of Natural Sciences

Since 2003 Member of the European Academy of Sciences
(Brussels), Member of the International Academy of
Creativity

Since 2003 Foreign Member of the National Academy of Sci-
ences of the Republic of Armenia

Since 2006 Corresponding Member of the Russian Academy
of Sciences (RAS), Department of Physics Sciences
(Nuclear Physics)

Since 2008 RAS Full Member (Academician), Member of
RAS Presidium

Professional activities:

1968–1979 Trainee Researcher, Junior Researcher, Re-
searcher, Senior Researcher of the Laboratory of Theo-
retical Physics (LTP), JINR

1979–1989 JINR Chief Scientific Secretary, Head of the
JINR Directorate Department of Science, head of JINR
LTP sector

1989–2005 JINR Vice-Director

2003–2006 Director of the Bogoliubov Laboratory of Theo-
retical Physics

Since 2006 JINR Director

Educational activities:

Since 1989 Professor of the Lomonosov State University,
Moscow

Since 1989 Professor of MIREA

Since 1992 Scientific Leader of the Chair of Elementary Par-
ticle Physics at the Moscow Physics and Technology
Institute (MPTI)

Since 1994 Vice-President of the International University of
Nature, Society, and Man «Dubna»

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
SHORT BIOGRAPHIES



Ñ 2003 Çàâåäóþùèé êàôåäðîé òåîðåòè÷åñêîé ôèçèêè Ìå-
æäóíàðîäíîãî óíèâåðñèòåòà ïðèðîäû, îáùåñòâà,
÷åëîâåêà «Äóáíà»

Ñ 2006 Çàâåäóþùèé êàôåäðîé ôóíäàìåíòàëüíûõ è ïðè-
êëàäíûõ ïðîáëåì ôèçèêè ìèêðîìèðà ÌÔÒÈ

Ñ 2010 Çàâåäóþùèé êàôåäðîé ¹ 11 (êàôåäðà ýêñïåðè-
ìåíòàëüíûõ ìåòîäîâ ÿäåðíîé ôèçèêè) Íàöèîíàëü-
íîãî èññëåäîâàòåëüñêîãî ÿäåðíîãî óíèâåðñèòåòà
«Ìîñêîâñêèé èíæåíåðíî-ôèçè÷åñêèé èíñòèòóò»

×ëåí Êîìèññèè ïî ÷àñòèöàì è ïîëÿì Ìåæäóíàðîäíî-
ãî ñîþçà ÷èñòîé è ïðèêëàäíîé ôèçèêè (IUPAP), Ìåæäóíà-
ðîäíîãî êîìèòåòà ïî óñêîðèòåëÿì áóäóùåãî (ICFA), Åâðî-
ïåéñêîãî êîìèòåòà ïî óñêîðèòåëÿì áóäóùåãî (ECFA), ÍÒÑ
¹3 Ðîñàòîìà ÐÔ, ðÿäà íàó÷íûõ îáùåñòâ, ñïåöèàëèçèðî-
âàííûõ ó÷åíûõ ñîâåòîâ è ðåäêîëëåãèé íàó÷íûõ èçäàíèé,
çàìåñòèòåëü ãëàâíîãî ðåäàêòîðà æóðíàëà «Ôèçèêà ýëåìåí-
òàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (Ý×Àß), ãëàâíûé ðåäàê-
òîð æóðíàëà «Ïèñüìà â Ý×Àß» è äð.

Íàó÷íûå èíòåðåñû:

Ôèçèêà ýëåìåíòàðíûõ ÷àñòèö è ðåëÿòèâèñòñêàÿ ÿäåðíàÿ
ôèçèêà, òåîðåòè÷åñêàÿ è ìàòåìàòè÷åñêàÿ ôèçèêà

Íàó÷íûå òðóäû:

Àâòîð îêîëî 400 íàó÷íûõ ðàáîò è 5 èçîáðåòåíèé

Îáùåñòâåííàÿ äåÿòåëüíîñòü:

Ñ 2007 Ïðåäñåäàòåëü Äóáíåíñêîãî îòäåëåíèÿ Ðîññèéñêîãî
Ïàãóîøñêîãî êîìèòåòà ÐÀÍ, ïåðâûé çàìåñòèòåëü
Íàöèîíàëüíîãî Ïàãóîøñêîãî êîìèòåòà

Ñ 2008 Ïðåçèäåíò Ñîþçà ðàçâèòèÿ íàóêîãðàäîâ Ðîññèè
Ëèòåðàòóðíàÿ äåÿòåëüíîñòü:

Àâòîð äåñÿòè ïîýòè÷åñêèõ ñáîðíèêîâ, à òàêæå öèêëîâ ñòè-
õîâ è ýññå, îïóáëèêîâàííûõ â êîëëåêòèâíûõ ñáîðíèêàõ è
ïåðèîäè÷åñêîé ïå÷àòè

Ïðåìèè, ïî÷åòíûå çâàíèÿ, ãîñóäàðñòâåííûå íàãðàäû:

Ïðåìèÿ Ëåíèíñêîãî êîìñîìîëà â îáëàñòè íàóêè è òåõíèêè
(1973), îðäåíà Ïî÷åòà è Äðóæáû (Ðîññèÿ), îðäåíà è ìåäàëè
ðÿäà ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ, ìåäàëü «Àâòîðó íàó÷íûõ
îòêðûòèé» èì. Ï. Ë. Êàïèöû ÐÀÅÍ, ïðåìèÿ ãóáåðíàòîðà
Ìîñêîâñêîé îáëàñòè (2008), ïðåìèè ÌÀÈÊ «Íàóêà-Èíòåð-
ïåðèîäèêà», ïðåìèè ÎÈßÈ. Ïî÷åòíûé äîêòîð ðÿäà ðîñ-
ñèéñêèõ è çàðóáåæíûõ óíèâåðñèòåòîâ.
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Since 2003 Head of the Chair of Theoretical Physics at the
International University of Nature, Society, and Man
«Dubna»

Since 2006 Head of the Chair of Fundamental and Applied
Problems of Physics of Microworld, MPTI

Since 2010 Head of Chair 11, Moscow Enginering Physics
Institute (MEPI)

Member of the Board on Particles and Fields of the Inter-
national Union of Pure and Applied Physics (IUPAP), the In-
ternational Committee on Future Accelerators (ICFA), the Eu-
ropean Committee on Future Accelerators (ECFA), STC 3 of
the Ministry of Atomic Energy (Russia), scientific societies,
specialized scientific councils and editorial boards of scientific
publications, Deputy Editor-in-Chief of the journal «Physics
of Elementary Particles and Atomic Nuclei», Editor-in-Chief
of the journal «Particles and Nuclei, Letters», etc.

Scientific interests:

Elementary Particle Physics and Relativistic Nuclear Physics,
Theoretical and Mathematical Physics

Scientific works:

Author of about 400 scientific papers and 5 inventions
Public activity:

Since 2007 Chairman of the Dubna Department of the
Russian Pugwash Committee of RAS, First Deputy of
the National Pugwash Committee

Since 2008 President of the Union for the Development of
Science Cities of Russia

Literary activities:

Author of 10 collections of poems, series of poems and essays
published in collections and periodicals

Prizes, honorary titles, and state prizes:

Prize of Lenin Komsomol in science and technology (1973),
Order of Honour and Friendship (Russia), orders and medals of
JINR Member States, the medal «Author of Scientific Discov-
eries» named after P. L. Kapitsa of the Russian Academy of
Natural Sciences, Prize of the Moscow Region Governor
(2008), Prize of IAPC Academic Publishing Company Sci-
ence/Itnerperiodics, Honorary Doctor of Russian and foreign
universities.

ÊÐÀÒÊÈÅ ÁÈÎÃÐÀÔÈÈ
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12 ÿíâàðÿ ÎÈßÈ ïîñåòèëè ðóêîâîäèòåëü ïðåäñòà-

âèòåëüñòâà Íåìåöêîãî íàó÷íî-èññëåäîâàòåëüñêîãî ñîîá-

ùåñòâà (DFG) â ÐÔ ä-ð É. Àõòåðáåðã è ñîòðóäíèê ïðåä-

ñòàâèòåëüñòâà Ã. Í. Ìåëüíèêîâà. Âèöå-äèðåêòîð ÎÈßÈ

Ì. Ã. Èòêèñ ïîçíàêîìèë ãîñòåé ñ èñòîðèåé ñîçäàíèÿ è

ðàçâèòèÿ Îáúåäèíåííîãî èíñòèòóòà, åãî îñíîâíûìè ýêñ-

ïåðèìåíòàëüíûìè óñòàíîâêàìè è íàïðàâëåíèÿìè èññëå-

äîâàíèé, à òàêæå ðàññêàçàë î ñîòðóäíè÷åñòâå ñ èññëåäî-

âàòåëüñêèìè öåíòðàìè è óíèâåðñèòåòàìè Ãåðìàíèè. Âî

âñòðå÷å ïðèíÿëè ó÷àñòèå À. Â. Ðóçàåâ, Ä. Â. Êàìàíèí,

À. Ã. Ïîïåêî.

Ä-ð É. Àõòåðáåðã, âîçãëàâëÿþùèé ïðåäñòàâèòåëü-

ñòâî ñ îêòÿáðÿ 2009 ã., ðàññêàçàë îá èñòîðèè DFG è öå-

ëÿõ ñâîåãî âèçèòà. DFG áûëî îðãàíèçîâàíî â 1918 ã. äëÿ

ïîääåðæêè ôóíäàìåíòàëüíûõ èññëåäîâàíèé â Ãåðìà-

íèè. Ñåãîäíÿ â ñîîáùåñòâå 96 ÷ëåíîâ, â èõ ÷èñëå 69 óíè-

âåðñèòåòîâ Ãåðìàíèè, èññëåäîâàòåëüñêèå îðãàíèçàöèè,

òàêèå êàê Îáùåñòâî èì. Ìàêñà Ïëàíêà è àññîöèàöèÿ

èì. Ã. Ãåëüìãîëüöà, 8 àêàäåìèé íàóê. Äåÿòåëüíîñòü îð-

ãàíèçàöèè öåëèêîì ôèíàíñèðóåòñÿ ãîñóäàðñòâîì (60 %

èç ãîñáþäæåòà, 40 — èç áþäæåòîâ ôåäåðàëüíûõ çå-

ìåëü), â 2009 ã. åå áþäæåò ñîñòàâèë 2,5 ìëðä åâðî. Ïîä-

äåðæèâàþòñÿ ïðîåêòû, ïðîøåäøèå ýêñïåðòíûé îòáîð è

íàöåëåííûå íà ôóíäàìåíòàëüíûå èññëåäîâàíèÿ âî âñåõ

îáëàñòÿõ çíàíèé, íà÷èíàÿ ñ ôèçèêè ÿäðà è çàêàí÷èâàÿ

àðõåîëîãèåé. Ðàçðàáîòàíû ñïåöèàëüíûå ïðîãðàììû

ïîääåðæêè ñòóäåíòîâ è àñïèðàíòîâ. DFG ñîòðóäíè÷àåò ñ

Ðîññèéñêîé àêàäåìèåé íàóê, ìèíèñòåðñòâàìè ÐÔ,

ÐÔÔÈ.

«Ìû õîòèì ïðåäëîæèòü ÎÈßÈ äîïîëíèòåëüíûå ïðî-

åêòû ïî íàøèì ïðîãðàììàì, — ñêàçàë É. Àõòåðáåðã.

— Ôèíàíñèðîâàíèå ó÷àñòèÿ â íèõ ðîññèéñêèõ è íåìåö-

êèõ ñîòðóäíèêîâ Îáúåäèíåííîãî èíñòèòóòà òàêæå äîëæ-

íî áûòü äâóñòîðîííèì — ÷åðåç DFG è, íàïðèìåð,

ÐÔÔÈ». Ãîñòè ïîáûâàëè íà ýêñêóðñèè â ËßÐ.

13 ÿíâàðÿ â ÌÃÓ èì. Ì. Â. Ëîìîíîñîâà ñîñòîÿëàñü

òðàäèöèîííàÿ âñòðå÷à ó÷åíûõ ÌÃÓ è ÐÀÍ, ïîñâÿùåííàÿ
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On 12 January, Head of the German Research Foun-

dation (DFG) office in RF Doctor J. Achterberg and the of-

fice staff member G. Melnikova visited JINR. The Institute

Vice-Director M. Itkis received the guests and spoke to

them about the history of the establishment and develop-

ment of the Joint Institute, its main experimental facilities

and research trends, and cooperation of JINR with re-

search centres and universities of Germany. A. Ruzaev,

D. Kamanin, and A. Popeko took part in the meeting.

Doctor J. Achterberg, who has been serving as Head

of the DFG office in RF since October 2009, spoke about

the history of the Foundation and aims of his visit. The

German Research Foundation was established in 1918 to

support fundamental research in Germany. Today it in-

cludes 96 members, among them 69 universities of Ger-

many, research organizations, such as the Max Planck So-

ciety and the Helmholtz Association, and 8 Academies of

Sciences. The activities of DFG are state financed (60%

from the state budget and 40% from the budgets of fed-

eral lands); in 2009 its budget was 2.5 milliard euros. It

supports projects that are selected by experts and aimed

at fundamental research in all fields of knowledge, from

nuclear physics to archeology. Special supporting pro-

grammes are worked out for students and postgraduates.

DFG cooperates with the Russian Academy of Sciences,

RF ministries, and RFBR.

«We would like to offer JINR additional projects in our

programmes,» said J. Achterberg. «The participation of

Russian and German JINR staff members in them should

also be bilateral — through DFG and, for example, RFBR.»

The guests had an excursion to FLNR.

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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Äóáíà, 12 ÿíâàðÿ. Ðóêîâîäèòåëü ïðåäñòàâèòåëüñòâà
Íåìåöêîãî íàó÷íî-èññëåäîâàòåëüñêîãî ñîîáùåñòâà
(DFG) â ÐÔ ä-ð É. Àõòåðáåðã (ñëåâà)
â ýêñïåðèìåíòàëüíîì çàëå ËßÐ

Dubna, 12 January.
Head of the German Research Foundation (DFG) office
in RF Doctor J. Achterberg (left) in the FLNR experimental
hall



îáñóæäåíèþ âîïðîñîâ ñîòðóäíè÷åñòâà. Ðåêòîð ÌÃÓ àêà-

äåìèê Â. À. Ñàäîâíè÷èé ðàññêàçàë îá èòîãàõ ðàáîòû è

ïëàíàõ ðàçâèòèÿ Ìîñêîâñêîãî ãîñóäàðñòâåííîãî óíèâåð-

ñèòåòà è ñîòðóäíè÷åñòâå ñ àêàäåìè÷åñêèì ñåêòîðîì íàó-

êè. Ïðåçèäåíò ÐÀÍ àêàäåìèê Þ. Ñ. Îñèïîâ â ñâîåì âû-

ñòóïëåíèè îòìåòèë áîëüøóþ ðîëü, êîòîðóþ èãðàåò ÌÃÓ

â ðàçâèòèè íàóêè è îáðàçîâàíèÿ â ñòðàíå.

Äèðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí ðàññêàçàë

î ñâÿçÿõ ÎÈßÈ è ÌÃÓ è âðó÷èë àêàäåìèêó Â. À. Ñàäîâ-

íè÷åìó Ïî÷åòíóþ ïàìÿòíóþ ìåäàëü, êîòîðîé îí áûë

óäîñòîåí ïåðâûì ïîñëå ó÷ðåæäåíèÿ ýòîé íàãðàäû — çà

âûäàþùèéñÿ âêëàä â íàóêó è îáðàçîâàíèå.

15 ÿíâàðÿ â Äîìå ïðàâèòåëüñòâà Ìîñêîâñêîé îáëà-

ñòè ãóáåðíàòîð Á. Â. Ãðîìîâ ïðèíÿë ãëàâó Äóáíû

Â. Ý. Ïðîõà è äèðåêòîðà ÎÈßÈ àêàäåìèêà À. Í. Ñèñàêÿ-

íà, êîòîðûå ïðîèíôîðìèðîâàëè åãî îá èòîãàõ 2009 ã. è

ïëàíàõ íà áóäóùåå. Â ÷àñòíîñòè, ðå÷ü øëà î ðàáîòàõ ïî

ñèíòåçó 117-ãî ýëåìåíòà òàáëèöû Ä. È. Ìåíäåëååâà, íà-

÷àëå ðåàëèçàöèè ïðîåêòà NICA, ñîçäàíèè Ìåæäóíàðîä-

íîãî èííîâàöèîííîãî öåíòðà íàíîòåõíîëîãèé ÑÍÃ, ïðî-

åêòàõ ÎÈßÈ è Äóáíû. Ãóáåðíàòîð âûñîêî îöåíèë ðå-

çóëüòàòû ðàáîòû.

20 ÿíâàðÿ äåëåãàöèÿ ÎÈßÈ áûëà ïðèíÿòà ÷ðåçâû-

÷àéíûì è ïîëíîìî÷íûì ïîñëîì Ìîíãîëèè â ÐÔ Ä. Èäýâ-

õòýíîì. Â õîäå áåñåäû îí çàâåðèë ïðåäñòàâèòåëåé

ÎÈßÈ, ÷òî Ìîíãîëèÿ ïðèäàåò áîëüøîå çíà÷åíèå ó÷àñ-

òèþ â ðàáîòå Îáúåäèíåííîãî èíñòèòóòà, è ïîä÷åðêíóë

íåîáõîäèìîñòü íàðÿäó ñ òðàäèöèîííûìè è íîâûìè íàó÷-

íûìè íàïðàâëåíèÿìè ðàáîòû óäåëÿòü îñîáîå âíèìàíèå

èñïîëüçîâàíèþ îáðàçîâàòåëüíîãî ïîòåíöèàëà Èíñòèòó-

òà, ïîäãîòîâêå ìîëîäîãî ïîêîëåíèÿ èññëåäîâàòåëåé. Â

õîäå áåñåäû íå îñòàëàñü áåç âíèìàíèÿ òàêæå èííîâàöè-

îííàÿ äåÿòåëüíîñòü, ðàçâèâàåìàÿ â ÎÈßÈ.

Ïîñîë ãîðÿ÷î ïîääåðæàë ïðåäëîæåíèå Èíñòèòóòà

ïðîâåñòè â èþíå â Óëàí-Áàòîðå íàó÷íîå ñîâåùàíèå «Íî-

âûå ïåðñïåêòèâû ñîòðóäíè÷åñòâà: îò ôèçèêè ýëåìåíòàð-

íûõ ÷àñòèö äî íàíîòåõíîëîãèé» è îáåùàë ïîìîùü â åãî

îðãàíèçàöèè.

21 ÿíâàðÿ ÎÈßÈ ïîñåòèë ãëàâíûé ôåäåðàëüíûé èí-

ñïåêòîð Ìîñêîâñêîé îáëàñòè àïïàðàòà ïîëíîìî÷íîãî

ïðåäñòàâèòåëÿ Ïðåçèäåíòà ÐÔ â Öåíòðàëüíîì ôåäå-

ðàëüíîì îêðóãå Ñ. È. Çàãèäóëëèí. Äèðåêòîð Èíñòèòóòà

àêàäåìèê À. Í. Ñèñàêÿí, ïðèíèìàÿ ãîñòÿ â äèðåêöèè, ïî-

çíàêîìèë åãî ñî ñòðàòåãè÷åñêîé ïðîãðàììîé ðàçâèòèÿ

ýêñïåðèìåíòàëüíîé áàçû ÎÈßÈ.

Ñ. È. Çàãèäóëëèí ïîñåòèë Ëàáîðàòîðèþ ôèçèêè âû-

ñîêèõ ýíåðãèé, ãäå îçíàêîìèëñÿ ñ íàó÷íîé ïðîãðàììîé

ïðîåêòà NICA è ïëàíàìè åãî ðåàëèçàöèè, êîòîðûå ïðå-

äóñìàòðèâàþò àêòèâíîå ïðèâëå÷åíèå ñòðàí ÑÍÃ, â ïåð-
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A traditional meeting of scientists of MSU and RAS

on cooperation issues was held on 13 January at the

Lomonosov Moscow State University. MSU Rector Acad-

emician V. Sadovnichy spoke about the results of activi-

ties and plans of MSU development and cooperation with

the academic community. RAS President Academician

Yu. Osipov marked in his speech the important role of

MSU in the development of science and education in RF.

JINR Director Academician A. Sissakian spoke about

close ties between JINR and MSU and awarded Academi-

cian V. Sadovnichy with the Honorary Commemorative

Medal for the outstanding contribution to science and edu-

cation. Academician V. Sadovnichy became the first win-

ner of the award after its institution.

On 15 January Governor of the Moscow Region

B. Gromov received Dubna Mayor V. Prokh and JINR Direc-

tor Academician A. Sissakian in the Hall of the Moscow

Region government. The Dubna representatives informed

the Governor on the results of 2009 and future plans. In

particular, they discussed the work on the synthesis of ele-

ment 117 of the Mendeleev Table, implementation of the

NICA project, the establishment of the International Inno-

vation Centre for Nanotechnology of CIS countries, and

other projects of JINR and Dubna. The Governor was im-

pressed by the results.

On 20 January, a delegation from JINR was received

by Ambassador Extraordinary and Plenipotentiary of Mon-

golia to RF D. Idehvkhtehn. During the talks, he assured

the representatives of JINR that Mongolia considers its

participation in the activities of the Joint Institute for Nu-

clear Research very important and stressed the necessity

to pay special attention, along with traditional and new

scientific trends, to the use of educational potential of the

Institute and training of a generation of young re-

searchers. The participants of the meeting also discussed

innovation activities developed at JINR.

The Ambassador heartily supported the proposal of

the Institute to hold a scientific meeting «Novel Future for

Cooperation: From Elementary Physics to Nanotechnolo-

gies» in June in Ulan-Bator and promised support in its or-

ganization.

Chief Federal Inspector of the Moscow Region staff

of RF President Plenipotentiary in the Central Federal Dis-

trict S. Zagidullin visited JINR on 21 January. Receiving

the guest at the Directorate, JINR Director Academician
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âóþ î÷åðåäü Áåëîðóññèè. Ãîñòþ òàêæå áûëè ïðåäñòà-

âëåíû èíôîðìàöèîííî-âû÷èñëèòåëüíûå âîçìîæíîñòè

ñèñòåìû ãðèä, èñïîëüçóåìîé â ÎÈßÈ ïðè îáðàáîòêå è

àíàëèçå äàííûõ, ïîëó÷àåìûõ íà LHC, è ïðîãðàììà, ñâÿ-

çàííàÿ ñ ðàçâèòèåì îáó÷àþùèõ ñèñòåì.

10 ôåâðàëÿ ÎÈßÈ è ÎÝÇ «Äóáíà» ïîñåòèë ñåêðå-

òàðü Ñîâåòà áåçîïàñíîñòè ÐÔ Í. Ï. Ïàòðóøåâ â ñîïðî-

âîæäåíèè ïðåäñòàâèòåëüíîé äåëåãàöèè, â ñîñòàâ êîòî-

ðîé âõîäèëè, â ÷àñòíîñòè, çàìåñòèòåëü ñåêðåòàðÿ ÑÁ ÐÔ

Þ. Í. Áàëóåâñêèé, Ãåðîé Ðîññèè ëåò÷èê-êîñìîíàâò

Þ. Ì. Áàòóðèí, ïåðâûé çàìåñòèòåëü ïðåäñåäàòåëÿ ïðà-

âèòåëüñòâà Ìîñêîâñêîé îáëàñòè È. Î. Ïàðõîìåíêî. Â

Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé ñîñòîÿëàñü âñòðå÷à, â

êîòîðîé ïðèíÿëè ó÷àñòèå âèäíûå ó÷åíûå, ðóêîâîäèòåëè

ïðåäïðèÿòèé íàó÷íî-ïðîìûøëåííîãî êîìïëåêñà ãîðîäà

è êîìïàíèé-ðåçèäåíòîâ ÎÝÇ «Äóáíà», ãîðîäñêîé àäìè-

íèñòðàöèè è îðãàíîâ óïðàâëåíèÿ îñîáîé ýêîíîìè÷åñêîé

çîíîé.

Ñ ïðåçåíòàöèåé ÎÈßÈ êàê ìåæäóíàðîäíîé ìåæïðà-

âèòåëüñòâåííîé îðãàíèçàöèè âûñòóïèë äèðåêòîð ÎÈßÈ

àêàäåìèê À. Í. Ñèñàêÿí. Îí ðàññêàçàë î ôóíäàìåíòàëü-

íûõ èññëåäîâàíèÿõ â îáëàñòè ôèçèêè ÷àñòèö, ÿäåðíîé

ôèçèêè è ôèçèêè êîíäåíñèðîâàííûõ ñðåä, íîâûõ ïåð-

ñïåêòèâíûõ íàó÷íûõ ïðîåêòàõ, èííîâàöèîííûõ ðàçðà-

áîòêàõ ó÷åíûõ è ñïåöèàëèñòîâ, îáðàçîâàòåëüíîé ñîñòà-

âëÿþùåé â äåÿòåëüíîñòè Èíñòèòóòà. À. Í. Ñèñàêÿí îòìå-

òèë, ÷òî Îáúåäèíåííûì èíñòèòóòîì ïîäãîòîâëåíî áîëåå

50 èííîâàöèîííûõ ïðîåêòîâ äëÿ ðåàëèçàöèè â îñîáîé

ýêîíîìè÷åñêîé çîíå, 9 êîìïàíèé-ðåçèäåíòîâ ÎÝÇ «Äóá-

íà» èìåþò ñâîè èñòîêè â ÎÈßÈ. Í. Ï. Ïàòðóøåâ, ãîâîðÿ

î öåëè ñâîåãî âèçèòà, ïîä÷åðêíóë, ÷òî â ñòðàòåãèè íàöè-

îíàëüíîé áåçîïàñíîñòè îïðåäåëåíû íàöèîíàëüíûå ïðè-

îðèòåòû. Îäèí èç ñòðàòåãè÷åñêèõ íàöèîíàëüíûõ ïðèîðè-

òåòîâ, êîòîðîìó íóæíî óäåëÿòü ñåðüåçíîå âíèìàíèå,

âêëþ÷àåò â ñåáÿ íàóêó, îáðàçîâàíèå è òåõíîëîãèè.

Ñåêðåòàðü ÑÁ ÐÔ è ñîïðîâîæäàâøèå åãî ëèöà ïîñå-

òèëè Ëàáîðàòîðèþ ôèçèêè âûñîêèõ ýíåðãèé, ãäå äèðåê-

òîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí è çàìåñòèòåëü ãëàâ-

íîãî èíæåíåðà ÎÈßÈ Ã. Â. Òðóáíèêîâ ïðåäñòàâèëè ãî-

ñòþ ïðîåêò óñêîðèòåëüíî-íàêîïèòåëüíîãî êîìïëåêñà

NICA/MPD. Âèöå-äèðåêòîð Èíñòèòóòà ïðîô. Ì. Ã. Èòêèñ

ðàññêàçàë î ëèäåðñêèõ ðàáîòàõ ïî ñèíòåçó ñâåðõòÿæå-

ëûõ ýëåìåíòîâ â Ëàáîðàòîðèè ÿäåðíûõ ðåàêöèé, à òàê-

æå ïðåäñòàâèë îäèí èç èííîâàöèîííûõ ïðîåêòîâ ÎÈßÈ

ïî ñîçäàíèþ óñêîðèòåëüíîãî êîìïëåêñà äëÿ òåñòèðîâà-

íèÿ ýëåêòðîíèêè, ïðèìåíÿåìîé â àâèàöèîííîé è êîñìè-

÷åñêîé òåõíèêå. Î ãëîáàëüíîé ðàñïðåäåëåííîé âû÷èñëè-

òåëüíîé ñèñòåìå, èñïîëüçóåìîé â ÎÈßÈ, ðàññêàçàë çà-

ìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè èíôîðìàöèîííûõ

òåõíîëîãèé ïðîô. Â. Â. Êîðåíüêîâ. Îäèí èç ïðèìåðîâ

èñïîëüçîâàíèÿ ÿäåðíî-ôèçè÷åñêèõ ìåòîäîâ êîíòðî-
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A. Sissakian acquainted him with the strategic programme

of the development of the JINR experimental base.

S. Zagidullin visited the Laboratory of High Energy

Physics where he learnt about the scientific programme of

the NICA project and plans for its implementation which

envisage active involvement of CIS countries, primarily Be-

larus. The guest was also informed on the informa-

tion-computational capacities of the grid-system that is

applied at JINR in LHC data processing and analysis, and

the programme on the development of instruction sys-

tems.

On 10 February, RF Security Council Secretary N. Pa-

trushev accompanied by a representative delegation which

included Deputy Secretary of RF SC Yu. Baluevsky, Hero

of Russia pilot-cosmonaut Yu. Baturin, and First Deputy

Chairman of the Moscow Region government I. Par-

khomenko visited JINR and SEZ «Dubna».

A meeting held at the International Conference Hall

was attended by prominent scientists, leaders of the city

scientific industrial enterprises and SEZ residents compa-

nies the city administration and authorities of the special

economic zone.

JINR Director Academician A. Sissakian made a pre-

sentation about JINR as an international intergovernmental

organization. He spoke about fundamental research in par-

ticle physics, nuclear physics and condensed matter

physics, new promising scientific projects, innovative

elaborations of scientists and specialists, and the educa-

tional component in the activities of the Institute. A. Sis-

sakian marked that the Joint Institute prepared above 50

innovation projects to be implemented in the special eco-

nomic zone, keeping in mind that 9 SEZ resident

companies originate from JINR. Speaking about the aim of

his visit, N. Patrushev said that national priorities deter-

mine the strategy of the national security. He stressed that

science, education and technology as a major strategic na-

tional priority should be treated with serious attention.

The RF SC Secretary and the accompanying persons

visited the Laboratory of High Energy Physics where JINR

Director Academician A. Sissakian and JINR Deputy Chief

Engineer G. Trubnikov acquainted the guests with the pro-

ject of the accelerator-storage complex NICA/MPD.

JINR Vice-Director M. Itkis informed the RF SC Secre-

tary on advanced studies of the superheavy elements’ syn-

thesis at the Laboratory of Nuclear Reactions and ac-

quainted him with one of JINR innovation projects which
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Äóáíà, 10 ôåâðàëÿ. Ñåêðåòàðü Ñîâåòà
áåçîïàñíîñòè ÐÔ Í. Ï. Ïàòðóøåâ â ÎÈßÈ

Dubna, 10 February. RF Security Council Secretary
N. Patrushev on a visit to JINR
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ëÿ — ðàçðàáîòàííóþ â ÎÈßÈ óñòàíîâêó äëÿ èäåíòèôè-

êàöèè âçðûâ÷àòûõ âåùåñòâ è íàðêîòèêîâ ïðîäåìîíñòðè-

ðîâàë ðóêîâîäèòåëü ïðîåêòà ïðîô. Ì. Ã. Ñàïîæíèêîâ.

Îáó÷àþùèå ïðîãðàììû, ðàçðàáîòàííûå â Èíñòèòóòå,

ïðåäñòàâèë ðóêîâîäèòåëü ïðîåêòà ïðîô. Þ. À. Ïàíå-

áðàòöåâ. Ãîñòè îñìîòðåëè ñèíõðîôàçîòðîí è íóêëîòðîí.

Â ïàìÿòü î âèçèòå â Äóáíó äèðåêòîð ÎÈßÈ âðó÷èë

Í. Ï. Ïàòðóøåâó ñëåä ýëåêòðîííîãî ðàçðÿäà («ìîë-

íèþ»), ïðîÿâëåííûé â îðãñòåêëå.

Â ëåâîáåðåæíîé ÷àñòè îñîáîé ýêîíîìè÷åñêîé çîíû

«Äóáíà» Í. Ï. Ïàòðóøåâ è ñîïðîâîæäàâøèå åãî ëèöà

ïîçíàêîìèëèñü ñ âûñòàâêîé èííîâàöèîííûõ ïðîåêòîâ, à

òàêæå ñ óñëîâèÿìè, ñîçäàííûìè çäåñü äëÿ ðàáîòû òåõ-

íèêî-âíåäðåí÷åñêèõ êîìïàíèé, è ïëàíàìè ðàçâèòèÿ îñî-

áîé ýêîíîìè÷åñêîé çîíû.

24 ôåâðàëÿ ñîñòîÿëîñü î÷åðåäíîå çàñåäàíèå ÍÒÑ

ÎÈßÈ. Ñ äîêëàäîì âûñòóïèë çàìåñòèòåëü äèðåêòîðà

ËÔÂÝ ÎÈßÈ Ã. Â. Òðóáíèêîâ. Îí ïðîèíôîðìèðîâàë

÷ëåíîâ ÍÒÑ î õîäå ðàáîò ïî ïðîåêòó óñêîðèòåëüíîãî

êîìïëåêñà NICA/MPD, ïîäðîáíî îñòàíîâèëñÿ íà îñíîâ-

íûõ ïàðàìåòðàõ óçëîâ è ýëåìåíòîâ áóäóùåãî êîëëàéäå-

ðà, âåäóùèõñÿ è ïëàíèðóåìûõ ðàáîòàõ, à òàêæå ñðîêàõ

ðåàëèçàöèè êëþ÷åâûõ ýòàïîâ ñîçäàíèÿ âñåãî êîìïëåêñà.

Â äîêëàäå îòìå÷àëàñü êîíñòðóêòèâíàÿ ïîääåðæêà ìå-

æäóíàðîäíîãî ýêñïåðòíîãî êîìèòåòà, ñïåöèàëèñòîâ è

êîëëåêòèâîâ öåëîãî ðÿäà èíñòèòóòîâ è ïðåäïðèÿòèé Ðîñ-

ñèè è çàðóáåæüÿ. Ïî ñëîâàì äîêëàä÷èêà, ñîâåðøåíñòâó-

åòñÿ èíæåíåðíàÿ èíôðàñòðóêòóðà, èäåò ðåìîíò çäàíèé,

âêëþ÷åííûõ â ïóñêîâîé êîìïëåêñ. Ïîñòàâëåíû ãëàâíûå

çàäà÷è ìàðòîâñêîãî ñåàíñà íà íóêëîòðîíå: óâåëè÷åíèå

ìàãíèòíîãî ïîëÿ äî 1,7 Òë, ïîëó÷åíèå, èíæåêöèÿ, öèðêó-

ëÿöèÿ è óñêîðåíèå â êîëüöå èîíîâ êðèïòîíà è êñåíîíà ñ

ìàêñèìàëüíî âîçìîæíîé èíòåíñèâíîñòüþ, âûâîä óñêî-

ðåííûõ ÷àñòèö. Áîëåå ïîëîâèíû âðåìåíè ñåàíñà îòâåäå-

íî íà ôèçè÷åñêèå ýêñïåðèìåíòû.

Ñ êîììåíòàðèÿìè è âîïðîñàìè ê äîêëàä÷èêó îáðà-

òèëèñü Â. Ë. Àêñåíîâ, È. À. Ñàâèí, Â. À. Êàðíàóõîâ,

Ì. Â. Òîêàðåâ, Í. À. Ðóñàêîâè÷. Îáñóæäàëèñü êàê êîí-

ñòðóêòèâíûå ïðîáëåìû ïðîåêòà, òàê è âîïðîñû, âîëíóþ-

ùèå ôèçèêîâ, êîòîðûå ðàáîòàþò ñåãîäíÿ íà íóêëîòðî-

íå, â ÷àñòíîñòè, ïîñòàíîâêà ýêñïåðèìåíòîâ ñ ôèêñèðî-

âàííûìè ìèøåíÿìè, ïðîãðàììà ïîëÿðèçàöèîííûõ

ýêñïåðèìåíòîâ íà íîâîì êîìïëåêñå, ïðîáëåìû ýâàêóà-

öèè ïó÷êîâ è äð.

Îñíîâíûå èòîãè ñåññèé ïðîãðàììíî-êîíñóëüòàòèâ-

íûõ êîìèòåòîâ è 107-é ñåññèè Ó÷åíîãî ñîâåòà ÎÈßÈ

ïîäâåë ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷.

ÍÒÑ åäèíîãëàñíî ïîääåðæàë âûäâèæåíèå íà çâàíèå

«Çàñëóæåííûé äåÿòåëü íàóêè ÐÔ» êàíäèäàòóð äèðåêòî-

ðà ÈÔÂÝ ïðîô. Í. Å. Òþðèíà, ñîòðóäíèêà Ìàòåìàòè÷å-

ñêîãî èíñòèòóòà èì. Â. À. Ñòåêëîâà ÐÀÍ
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concerns the development of an accelerator complex to

test electronic equipment used in aviation and space tech-

nology. Deputy Director of the Laboratory of Information

Technologies Professor V. Korenkov spoke to the guests

about the global computer distribution system used at

JINR. Professor M. Sapozhnikov demonstrated the equip-

ment elaborated at JINR for the identification of explo-

sives and drugs as an example of application of nuclear

physics methods in control systems. Leader of another

project Professor Yu. Panebrattsev acquainted the guests

with instruction programmes elaborated at JINR. The

guests visited the Synchrophasotron and the Nuclotron.

The JINR Director presented N. Patrushev an image of a

track of an electron discharge («a lightening») developed

in plexiglass, to remind of the visit.

In the left-bank part of the special economic zone

«Dubna», N. Patrushev and the accompanying persons vis-

ited an exhibition of innovation projects and got acquaint-

ed with the conditions created for the work of industrial

companies. They were also informed about the develop-

ment plans for the special economic zone.

A regular meeting of the JINR Scientific and Technical

Council (STC) was held on 24 February. VBLHEP Deputy

Director G. Trubnikov made a report. He informed the STC

members on the status of the NICA/MPD project, spoke

in detail about the main parameters of parts and elements

of the future collider, current and planned work, and the

schedule of accomplishment of the main stages of the

whole complex development. He marked in his report the

practical support rendered by the Machine Advisory Com-

mittee (MAC), Russian and foreign specialists and commu-

nities of institutions and enterprises. According to the

speaker, the engineering infrastructure is improved; the

buildings included into the launching complex are repaired.

The main tasks for the March run were set: an increase of

the magnetic field up to 1.7 T, obtaining, injection, circula-

tion and acceleration of krypton and xenon ions in the ring

with the maximum possible intensity, and extraction of ac-

celerated particles. More than a half of the run period is

given to physics experiments.

V. Aksenov, I. Savin, V. Karnaukhov, M. Tokarev, and

N. Russakovich addressed the speaker with comments and

questions. They discussed both practical issues of the pro-

ject and such aspects, important to physicists today, as

the procedure of experiments with fixed targets, the pro-

gramme of polarization experiments at the new complex,

problems of beam evacuation, etc.
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ïðîô. À. Ã. Ñåðãååâà è çàâåäóþùåãî êàôåäðîé îáùåé è

òåîðåòè÷åñêîé ôèçèêè Ðîññèéñêî-Àðìÿíñêîãî (Ñëàâÿí-

ñêîãî) ãîñóäàðñòâåííîãî óíèâåðñèòåòà ïðîôåññîðà, àêà-

äåìèêà ÍÀÍ Ðåñïóáëèêè Àðìåíèè Ý. Ì. Êàçàðÿíà.

25 ôåâðàëÿ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé

ÎÈßÈ ñîñòîÿëîñü çàñåäàíèå êîìèññèè ïî ýêîíîìè÷å-

ñêîé ïîëèòèêå Ïàðëàìåíòñêîãî ñîáðàíèÿ Ñîþçà Áåëî-

ðóññèè è Ðîññèè ñ ó÷àñòèåì äåïóòàòîâ Ïàðëàìåíòñêîãî

ñîáðàíèÿ, ïðåäñòàâèòåëåé Ïîñòîÿííîãî êîìèòåòà Ñîþç-

íîãî ãîñóäàðñòâà, ìèíèñòåðñòâ è âåäîìñòâ Ðåñïóáëèêè

Áåëîðóññèè è ÐÔ, à òàêæå ÎÈßÈ è ÍÀÍ Áåëîðóññèè. Íà

çàñåäàíèè áûë ðàññìîòðåí õîä âûïîëíåíèÿ íàó÷íî-òåõ-

íè÷åñêèõ ïðîãðàìì, ôèíàíñèðóåìûõ èç áþäæåòà Ñîþç-

íîãî ãîñóäàðñòâà Áåëîðóññèè è Ðîññèè.

Êîìèññèÿ ïîääåðæàëà ïðåäñòàâëåííûé íà çàñåäà-

íèè ïðîåêò ïðîãðàììû Ñîþçíîãî ãîñóäàðñòâà «Öåíòð

ôóíäàìåíòàëüíûõ èññëåäîâàíèé è èííîâàöèîííûõ ðàç-

ðàáîòîê íà îñíîâå óñêîðèòåëüíîãî êîìïëåêñà NICA».

Ïî çàìûñëó èíèöèàòîðîâ, ïðîãðàììà ïîìîæåò óñèëèòü

èíòåãðàöèîííûå ïðîöåññû ïî ñîçäàíèþ åäèíîãî íàó÷-

íî-òåõíîëîãè÷åñêîãî è èííîâàöèîííîãî ïðîñòðàíñòâà

Ñîþçíîãî ãîñóäàðñòâà, ðàñøèðèòü ñîòðóäíè÷åñòâî íàó÷-

íûõ îðãàíèçàöèé ñ ïðîìûøëåííûìè ïðåäïðèÿòèÿìè

Ðîññèè è Áåëîðóññèè, ñôîðìèðîâàòü íîâûé âåêòîð èí-

òåðåñîâ äëÿ òàëàíòëèâîé ìîëîäåæè è âûñîêîêâàëèôè-
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JINR Chief Scientific Secretary N. Russakovich

summed up the main conclusions of the Programme Advi-

sory Committees’ meetings and of the 107th session of the

JINR Scientific Council.

Unanimously, STC supported the nomination of IHEP

Director Professor N. Tyurin, staff member of the Steklov

Institute of Mathematics of RAS Professor A. Sergeev,

and Head of the Chair of General and Theoretical Physics

of the Russian–Armenian (Slavonic) State University Pro-

fessor, Academician of NAS of Armenia Eh. Kazaryan for

the title «RF Honoured Worker of Science and Technolo-

gy».

On 25 February, a meeting of the Board on Economic

Policy of the Parliamentary Assembly of the Belarus–Rus-

sia Union was held at the JINR International Conference

Hall. It was attended by the deputies of the Parliamentary

Assembly, representatives of the Standing Committee of

the Union State, ministries and departments of the Repub-

lic of Belarus and RF, JINR, and NAS of Belarus.

The Board supported the draft of the Union State

Programme «The Centre of Funademntal Research and In-

novative Elaborations on the Basis of the NICA Accelera-

tor Complex» presented at the meeting. According to the

authors, the programme will facilitate increase of integra-

tion processes in the establishment of the common scien-

tific-technological and innovation environment in the Union

State, widen cooperation of scientific organizations with

industrial enterprises of Russia and Belarus, form a new

vector of interests for talented youth and highly trained

Äóáíà, Äîì ìåæäóíàðîäíûõ ñîâåùàíèé, 17 ìàðòà.
Çàñåäàíèå ÍÒÑ ïî âîïðîñó î âûäâèæåíèè îäíîãî èç ïðîåêòîâ ÎÈßÈ íà ñîèñêàíèå ïðåìèè Ïðàâèòåëüñòâà ÐÔ

Dubna, International Conference Hall, 17 March.
STC meeting on the issue to nominate a JINR project for the Prize of the RF Government
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öèðîâàííûõ ñïåöèàëèñòîâ, ñîçäàòü óñëîâèÿ äëÿ ïðåêðà-

ùåíèÿ «óòå÷êè óìîâ» â çàïàäíûå íàó÷íûå öåíòðû. Ïî-

ñëå äîðàáîòêè â ñîîòâåòñòâèè ñ âûñêàçàííûìè íà

çàñåäàíèè çàìå÷àíèÿìè è ïðåäëîæåíèÿìè ïðîåêò äîë-

æåí áûòü âíåñåí íà ðàññìîòðåíèå Ïàðëàìåíòñêîãî ñî-

áðàíèÿ Ñîþçà Áåëîðóññèè è Ðîññèè.

5 ìàðòà äèðåêòîð ÎÈßÈ àêàäåìèê À. Í. Ñèñàêÿí

òåïëî ïîçäðàâèë áîëãàðñêèõ ñîòðóäíèêîâ ñ íàöèîíàëü-

íûì ïðàçäíèêîì — Äíåì îñâîáîæäåíèÿ Áîëãàðèè îò

îñìàíñêîãî èãà. Âñïîìíèâ î ìíîãîëåòíèõ òðàäèöèÿõ

äðóæáû è ñîòðóäíè÷åñòâà, À. Í. Ñèñàêÿí âûñîêî îöåíèë

âêëàä áîëãàðñêèõ ó÷åíûõ è ñïåöèàëèñòîâ â íàó÷íûå äî-

ñòèæåíèÿ Èíñòèòóòà. Ðóêîâîäèòåëü áîëãàðñêîãî çåìëÿ-

÷åñòâà ä-ð Í. Àíãåëîâ ðàññêàçàë î ðàáîòå ñâîèõ ñîîòå-

÷åñòâåííèêîâ â ÎÈßÈ (íà 1 ÿíâàðÿ 2010 ã. ÷èñëåííîñòü

ãðóïïû ñîñòàâèëà 25 ÷åëîâåê), à òàêæå î òîì, ÷òî óæå

âòîðîé ãîä øêîëüíûå ó÷èòåëÿ èç Áîëãàðèè ïðè ïîä-

äåðæêå Áîëãàðñêîãî àãåíòñòâà ïî ÿäåðíîìó ðåãóëèðîâà-

íèþ ïðèåçæàþò â ÎÈßÈ. Í. Àíãåëîâ ïðåäëîæèë ðàñøè-

ðèòü ãåîãðàôèþ òðàäèöèîííîãî êîíêóðñà ó÷èòåëåé Äóá-

íû íà ãðàíòû ÎÈßÈ, âêëþ÷èâ â èõ ÷èñëî ó÷èòåëåé øêîë

èç ñòðàí-ó÷àñòíèö. Âî âñòðå÷å ïðèíÿëè ó÷àñòèå Ä. Â. Êà-

ìàíèí, Ì. Ã. Ëîùèëîâ, Â. Õìåëüîâñêè, îò áîëãàðñêîãî

çåìëÿ÷åñòâà — Ì. Øèÿêîâà è Ñ. Ìèøåâ.

12–13 ìàðòà â Äóáíå ñ ðàáî÷èì âèçèòîì ïîáûâàë

ïîñîë Ìîíãîëèè â ÐÔ Ä. Èäýâõòýí ñ ñóïðóãîé â ñîïðîâî-

æäåíèè ñîòðóäíèêîâ ïîñîëüñòâà — ñîâåòíèêà ïîñëà ïî

ýêîíîìè÷åñêèì âîïðîñàì Á. Ýðäýìáèëýãòà ñ ñóïðóãîé è
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specialists, and create conditions to stop «the brain drain»

to Western scientific centres. After updating in accor-

dance with the remarks and comments pronounced at the

meeting, the project is to be presented for consideration

by the Parliamentary Assembly of the Belarus–Russia

Union.

On 5 March, JINR Director Academician A. Sissakian

warmly congratulated Bulgarian JINR staff members with

their national holiday — the Day of Liberation of Bulgaria

from the Ottoman Yoke. Talking about the long-standing

traditions of friendship and cooperation, A. Sissakian

highly evaluated the contribution made by Bulgarian scien-

tists and specialists to scientific achievements of the Insti-

tute. Leader of the JINR Bulgarian group Doctor N. An-

gelov spoke about the activities of his compatriots at JINR

(for 1 January 2010, the group includes 25 people). He also

said that for two years now school teachers from Bulgaria

have visited JINR, under the support of the Bulgarian Nu-

clear Regulatory Agency. N. Angelov suggested that the

geography of the traditional competition of Dubna teach-

ers for JINR grants should be widened and include school

teachers from Member States. D. Kamanin, M. Loshchilov,

and W. Chmielowski took part in the meeting. The Bulgari-

an group was represented by M. Shiyakova and S. Mishev.

Ambassador Extraordinary and Plenipotentiary of

Mongolia to RF D. Idehvkhehtehn and his spouse, accom-

panied by the Embassy staff members — Ambassador

Counsellor on economic issues B. Ehrdehmbilehgt and his

spouse and the Second Secretary of the Embassy Zh. Ba-

yarkhuu, had a working visit to Dubna on 12–13 March. It

was the first visit of D. Idehvkhehtehn to JINR after his ap-

pointment as Ambassador of Mongolia to RF.

At the meeting at the JINR Directorate, the delegation

was informed on the history of the Institute, the main

trends of research at JINR, and prospects for its develop-

ment. The speakers marked the contribution of famous

Äóáíà, 12 ìàðòà. Âèçèò â ÎÈßÈ äåëåãàöèè ïîñîëüñòâà Ìîíãîëèè

Dubna, 12 March. A delegation of the Mongolian Embassy in RF on a visit to JINR
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âòîðîãî ñåêðåòàðÿ ïîñîëüñòâà Æ. Áàÿðõóó. Ýòîò âèçèò

Ä. Èäýâõòýíà â ÎÈßÈ áûë ïåðâûì ïîñëå íàçíà÷åíèÿ åãî

ïîñëîì Ìîíãîëèè â ÐÔ.

Íà âñòðå÷å â äèðåêöèè ÎÈßÈ äåëåãàöèÿ áûëà îçíà-

êîìëåíà ñ èñòîðèåé Èíñòèòóòà, îñíîâíûìè íàïðàâëåíèÿ-

ìè åãî äåÿòåëüíîñòè è ïåðñïåêòèâàìè ðàçâèòèÿ. Îòìå-

÷àëñÿ âêëàä èçâåñòíûõ ìîíãîëüñêèõ ó÷åíûõ, ïðåæäå

âñåãî àêàäåìèêà Í. Ñîäíîìà, â ñòàíîâëåíèå è ðàçâèòèå

Èíñòèòóòà, à òàêæå òðàäèöèîííîå ó÷àñòèå ôèçèêîâ Ìîí-

ãîëèè â ðåàëèçàöèè íàó÷íî-èññëåäîâàòåëüñêîé ïðîãðàì-

ìû ÎÈßÈ. Öåíòðàëüíîé òåìîé îáñóæäåíèÿ ñòàëè ïëàíû

ïðîâåäåíèÿ â Óëàí-Áàòîðå ìåæäóíàðîäíîé êîíôåðåí-

öèè «Íîâûå ïåðñïåêòèâû ñîòðóäíè÷åñòâà ñ ÎÈßÈ: îò

ôèçèêè ýëåìåíòàðíûõ ÷àñòèö äî íàíîòåõíîëîãèé». Âî

âñòðå÷å ïðèíÿëè ó÷àñòèå âèöå-äèðåêòîð ÎÈßÈ Ì. Ã. Èò-

êèñ, äèðåêòîð ËÐÁ ïðîô. Å. À. Êðàñàâèí, çàìåñòèòåëü

äèðåêòîðà ËÍÔ ïðîô. Ä. Ñàíãàà, çàìåñòèòåëü ãëàâíîãî

ó÷åíîãî ñåêðåòàðÿ Ä. Â. Êàìàíèí, ðóêîâîäèòåëü ìîí-

ãîëüñêîé íàöèîíàëüíîé ãðóïïû Î. ×óëóóíáààòàð è îòâåò-

ñòâåííûé çà ñâÿçè ñ Ìîíãîëèåé ñîòðóäíèê îòäåëà ìå-

æäóíàðîäíûõ ñâÿçåé Ì. Ã. Ëîùèëîâ.

Ìîíãîëüñêèå ãîñòè, ïîñåòèâ ËÔÂÝ, ËßÐ, ËßÏ

ÎÈßÈ, à òàêæå ÍÏÖ «Àñïåêò», ïîëó÷èëè íàãëÿäíîå

ïðåäñòàâëåíèå î ïðîâîäèìûõ â Èíñòèòóòå ôóíäàìåí-

òàëüíûõ íàó÷íûõ èññëåäîâàíèÿõ, ðàçðàáîòêàõ ïðèêëàä-

íîãî õàðàêòåðà è èííîâàöèîííûõ ïðîåêòàõ.

Ïî èòîãàìêîíêóðñîâ 2010 ã. íà ïðàâî ïîëó÷åíèÿ
ãðàíòîâ Ïðåçèäåíòà ÐÔ ìîëîäûì ðîññèéñêèì ó÷å-
íûì — êàíäèäàòàì íàóê îäíèì èç ïîáåäèòåëåé êîí-
êóðñà ïî ôèçèêå è àñòðîíîìèè ñòàë ñîòðóäíèê Ëàáî-
ðàòîðèè òåîðåòè÷åñêîé ôèçèêè ÎÈßÈ Àíäðåé Ñå-
ìåíîâè÷ Çóáîâ, ïðåäñòàâèâøèé íà êîíêóðñ ðàáîòó
«Âûæèâàåìîñòü ñâåðõòÿæåëûõ ÿäåð è ýêçîòè÷åñêèõ
ÿäåðíûõ ñîñòîÿíèé».

Îðãàíèçàòîðîì êîíêóðñîâ âûñòóïàåò Ôåäåðàëü-
íîå àãåíòñòâî ïî íàóêå è èííîâàöèÿì ÐÔ. Ãðàíòû
âûäåëÿþòñÿ íà 2-ëåòíèé ñðîê äëÿ ôèíàíñèðîâàíèÿ
ðàñõîäîâ íà ïðîâåäåíèå ôóíäàìåíòàëüíûõ è ïðè-
êëàäíûõ íàó÷íûõ èññëåäîâàíèé ïî ïðèîðèòåòíûìíà-
ïðàâëåíèÿì ðàçâèòèÿ íàóêè, òåõíîëîãèé è òåõíèêè
Ðîññèéñêîé Ôåäåðàöèè.
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Following the results of the 2010 contests for the
right to obtain grants of RF President for young
Russian scientists — Candidates of Science, one of the
winners of the contest on physics and astronomy was
the staff member of the Laboratory of Theoretical
Physics of JINR Andrei Semenovich Zubov who pre-
sented his paper «Survival Rate of Superheavy Nuclei
and Exotic Nuclear States».

The organizer of the contests is the RF Federal
Agency on Science and Innovation. Grants are issued
for a term of two years to finance the expenses for fun-
damental and applied scientific research in priority
trends of science,technology and engineering develop-
ment in the Russian Federation.
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Mongolian scientists to the establishment and develop-

ment of the Institute, primarily of Academician N. Sodnom,

as well as the traditional involvement of Mongolian physi-

cists in the accomplishment of the JINR scientific research

programme. The key topic of discussions was the plan to

hold the international conference «New Prospects for Co-

operation with JINR: From Elementary Particle Physics to

Nanotechnology» in Ulan-Bator. JINR Vice-Director

M. Itkis, LRB Director Professor E. Krasavin, FLNP Deputy

Director Professor D. Sangaa, Deputy Chief Scientific

Secretary D. Kamanin, Leader of the JINR Mogolian nation-

al group O. Chuluunbaatar and M. Loshchilov, responsible

at the Department of International Relations for contacts

with Mongolia, took part in the meeting.

The guests visited VBLHEP, FLNR, DLNP of JINR and

SPC «Aspekt», and could see how fundamental research,

elaborations for applied studies and innovation projects

are conducted at JINR.
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Íàó÷íûé ñîòðóäíèê
Ëàáîðàòîðèè ðàäèàöèîí-
íîé áèîëîãèè ÎÈßÈ
Àëåêñàíäð Íèêîëàåâè÷
Áóãàé ñòàë îäíèìèç ïîáå-
äèòåëåé êîíêóðñà 2009 ã.
ñðåäè ìîëîäûõ ó÷åíûõ,
ñïåöèàëèçèðóþùèõñÿ â
îáëàñòè òåîðåòè÷åñêîé ôè-
çèêè. Ïî èòîãàì êîíêóðñà,
êîòîðûé åæåãîäíî ïðîâî-
äèòñÿ ôîíäîì íåêîììåð÷å-
ñêèõ ïðîãðàìì «Äèíàñòèÿ»
â ðàìêàõ ïðîãðàììû ïîä-
äåðæêè ìîëîäûõ ó÷åíûõ
ñî ñòåïåíüþ êàíäèäàòà
íàóê ïðè ñîäåéñòâèè Ìå-
æäóíàðîäíîãî öåíòðà ôóí-
äàìåíòàëüíîé ôèçèêè â
Ìîñêâå,ñòèïåíäèè è ãðàí-

òû ïîëó÷àò 50 ñòóäåíòîâ,40 àñïèðàíòîâ è ó÷åíûõ áåç ñòåïåíè,
12 êàíäèäàòîâ è 6 äîêòîðîâ íàóê. Íàó÷íóþ ýêñïåðòèçó è îòáîð
çàÿâîê â ðàìêàõ íàïðàâëåíèÿ «Íàóêà è îáðàçîâàíèå» ïðîâîäèò
íåçàâèñèìûé ó÷åíûé ñîâåò, â ñîñòàâ êîòîðîãî âõîäÿò àâòîðè-
òåòíûå ó÷åíûå èç âåäóùèõ íàó÷íûõ öåíòðîâ Ðîññèè è ìèðà. Ïî-
äðîáíåå î ôîíäå «Äèíàñòèÿ» ìîæíî óçíàòü ïî àäðåñó
http://www.dynastyfdn.com.

Â ïðîåêòå À. Í. Áóãàÿ îòðàæåíû íàó÷íûå èíòåðåñû ñîèñêà-
òåëÿ â èçó÷åíèè íåëèíåéíûõ êîëåáàíèé, óåäèíåííûõ âîëí è ñî-
ëèòîíîâ ðàçëè÷íîé ïðèðîäû â êîíäåíñèðîâàííûõ ñðåäàõ. Ïðî-
åêò çàòðàãèâàåò òàêèå îáëàñòè, êàê íåëèíåéíàÿ îïòèêà, êâàíòîâàÿ
àêóñòèêà, ôèçèêà êîíäåíñèðîâàííûõ ñðåä, áèîôèçèêà è èõ ïðèëî-
æåíèÿ. Ïî ðåçóëüòàòàìäàííûõ èññëåäîâàíèé îïóáëèêîâàíî îêî-
ëî 20 íàó÷íûõ ðàáîò â ðåöåíçèðóåìûõ æóðíàëàõ.
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The Scientific Council of the Dynasty Foundation summed the
results of the 2009 contests among young theoretical physicists
(more detailed information on the Dynasty Foundation is available at
http://www.dynastyfdn.com). The Fund’s scholarships and grants
will be awarded to 50 students, 40 postgraduates and scientists
without a postgraduate degree,12 Candidates of Science, and 6 Doc-
tors of Science. Among the winners of the programme of support to
young scientists with a Candidate’s degree is Aleksandr Nikolae-
vich Bugay, a scientist of the Laboratory of Radiation Biology,
JINR. The annual contest is held as part of the programme of sup-
port to young scientists holding a Candidate’s degree, which is as-
sisted by the International Centre for Fundamental Physics in
Moscow.

The submitted project reflects the applicant’s scientific interests
in research on nonlinear oscillations, solitary waves, and solitons of
different nature in condensed matters. The project touches upon
nonlinear optics, quantum acoustics, condensed matter physics,
biophysics, and their applications. Based on the results of this re-
search, about 20 scientific papers were published in refereed jour-
nals.

28 ÿíâàðÿ â ÖÅÐÍ ñîñòîÿëîñü ïîä-
ïèñàíèå Ãåíåðàëüíîãî ñîãëàøåíèÿ î
ñîòðóäíè÷åñòâå ìåæäó Åâðîïåéñêîé
îðãàíèçàöèåé ÿäåðíûõ èññëåäîâàíèé è
Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ
èññëåäîâàíèé. Â òîðæåñòâåííîé îáñòà-
íîâêå äîêóìåíò ïîäïèñàëè äèðåêòîðà
ìåæäóíàðîäíûõ íàó÷íûõ öåíòðîâ
Ð.-Ä. Õîéåð è À. Í. Ñèñàêÿí.

ÎÈßÈ è ÖÅÐÍ çàèíòåðåñîâàíû â
ðàâíîïðàâíîì ñîòðóäíè÷åñòâå êàê â
ôóíäàìåíòàëüíûõ èññëåäîâàíèÿõ ïî
ôèçèêå ýëåìåíòàðíûõ ÷àñòèö, òàê è â
îáëàñòè èííîâàöèîííîé è îáðàçîâà-
òåëüíîé äåÿòåëüíîñòè, ðàçâèòèè íàó÷-
íîé èíôðàñòðóêòóðû, îáùåé ïîëèòèêè
â îòíîøåíèè äîñòóïà ê ïóáëèêóåìûì
íàó÷íûì ðåçóëüòàòàì.

Ïîäïèñàííîå ãåíåðàëüíîå ñîãëàøå-
íèå ïðåäóñìàòðèâàåò, â ÷àñòíîñòè, ó÷à-
ñòèå ó÷åíûõ è ñïåöèàëèñòîâ ÎÈßÈ â
ýêñïåðèìåíòàõ íà LHC è äðóãèõ óñêî-
ðèòåëÿõ ÖÅÐÍ, â ðàçâèòèè èíæåêöèîí-
íîé ñèñòåìû áîëüøîãî àäðîííîãî êîë-
ëàéäåðà, èññëåäîâàíèÿõ â îáëàñòè ôè-
çèêè è òåõíèêè óñêîðèòåëåé, âêëþ÷àÿ
ïðîåêò CLIC è ìåæäóíàðîäíûé ëèíåé-
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ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION

The General Agreement on Coopera-
tion between the European Organization
for Nuclear Research and the Joint Insti-
tute for Nuclear Research was signed on
28 January at CERN. Directors of the two
international scientific centres
R.-D. Heuer and A. Sissakian ceremonial-
ly signed the document.

JINR and CERN have an intense con-
cern in equal cooperation both in funda-
mental research in elementary particle
physics and in innovation and educational
activities, as well as in the development of
scientific infrastructure and the general
approach to the access to published scien-
tific references.

The General Agreement envisages, in
particular, the involvement of JINR scien-
tists and specialists in experiments at the
LHC and other CERN accelerators, in the
development of the LHC injection system,
research in accelerator physics and tech-
nology, including the CLIC project and
the International Linear Collider, part-
nership relations in the development of



íûé êîëëàéäåð ILC, ïàðòíåðñòâî â ðàçâèòèè äåòåê-
òîðîâ äëÿ áóäóùèõ óñêîðèòåëåé, â ñîâåðøåíñòâî-
âàíèè âû÷èñëèòåëüíîé ñðåäû ãðèä. Ó÷åíûå è ñïåöè-
àëèñòû ÖÅÐÍ ïðèìóò ó÷àñòèå â ðàçðàáîòêàõ,
ñâÿçàííûõ ñ ìîäåðíèçàöèåé íóêëîòðîíà ÎÈßÈ, è â
ðàáîòå íàä ïðîåêòîì NICA/MPD. Ïðîäîëæàòñÿ

ñîâìåñòíûå èññëåäîâàíèÿ â îáëàñòè òåîðåòè÷åñêîé
ôèçèêè, â ðÿäå íàïðàâëåíèé, ñâÿçàííûõ ñ íàóêàìè
î æèçíè è èñïîëüçîâàíèåì ÿäåðíî-ôèçè÷åñêèõ ìå-
òîäîâ â ìåäèöèíå. Ñîãëàøåíèå ðàññ÷èòàíî íà ïÿòü
ëåò ñ âîçìîæíîñòüþ ïîñëåäóþùåãî «àâòîìàòè÷å-
ñêîãî» ïðîäëåíèÿ ïðè âçàèìíîì ñîãëàñèè ñòîðîí.
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detectors for future accelerators, and upgrading of the
grid computer environment. CERN scientists and spe-
cialists will take part in the activities on the JINR Nu-
clotron upgrading and in the NICA/MPD project.
Joint studies in theoretical physics will continue in the
domains connected with life sciences and application
of nuclear physics methods in medicine. The Agree-

ment is meant for five years, with a possibility of fur-
ther «automatic» prolongation, provided both sides
express their reciprocal accord.

On 18 February, on the first day of the 107th ses-
sion of the JINR Scientific Council, the Agreement on
cooperation between the Joint Institute for Nuclear

ÖÅÐÍ, 28 ÿíâàðÿ. Ïîñëå ïîäïèñàíèÿ Ãåíåðàëüíîãî
ñîãëàøåíèÿ î ñîòðóäíè÷åñòâå ìåæäó ÖÅÐÍ è ÎÈßÈ

(ñëåâà íàïðàâî): ñîâåòíèê êîîðäèíàòîðà ÖÅÐÍ ïî
âíåøíèì ñâÿçÿì Ò. Êóðòûêà, ðóêîâîäèòåëü ãðóïïû

ñîòðóäíèêîâ ÎÈßÈ â ÖÅÐÍ Â. Þ. Êàðæàâèí,
ãåíåðàëüíûé äèðåêòîð ÖÅÐÍ Ð.-Ä. Õîéåð, âèöå-äèðåêòîð

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

CERN, 28 January. Signing of the General Agreement on
CERN–JINR cooperation (from left to right): Coordinator

Advisor on CERN international relations T. Kurtyka, leader
of the JINR group at CERN V. Karzhavin, CERN

Director-General R.-D. Heuer, JINR Vice-Director M. Itkis,
JINR Director A. Sissakian, and JINR Chief Scientific

Secretary N. Russakovich

Äóáíà, 30 ìàðòà. Íàó÷íûé ñåìèíàð «Ôèçèêà íà áîëüøîì àäðîííîì êîëëàéäåðå (LHC) ÖÅÐÍ»,
ïîñâÿùåííûé ìåäèà-ïðåçåíòàöèè ïåðâûõ ñòîëêíîâåíèé ïó÷êîâ LHC ïðè ýíåðãèè 7 ÒýÂ

Dubna, 30 March. Scientific seminar «Physics at the CERN Large Hadron Collider (LHC)».
A media-presentation of the first beam collisions at the LHC at an energy of 7 TeV

ÍÀÓ×ÍÎÅ ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ
SCIENTIFIC COOPERATION



18 ôåâðàëÿ, â ïåðâûé äåíü ðàáîòû 107-é ñåññèè
Ó÷åíîãî ñîâåòà ÎÈßÈ, ñîñòîÿëîñü ïîäïèñàíèå Ñî-
ãëàøåíèÿ î ñîòðóäíè÷åñòâå ìåæäó Îáúåäèíåííûì
èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé è Èíñòèòóòîì
ÿäåðíîé ôèçèêè èì. Ã. È. Áóäêåðà Ñèáèðñêîãî îò-
äåëåíèÿ ÐÀÍ (Íîâîñèáèðñê).

Äèðåêòîðà äâóõ èíñòèòóòîâ àêàäåìèêè ÐÀÍ
À. Í. Ñèñàêÿí è À. Í. Ñêðèíñêèé ïîäïèñàëè äîêó-
ìåíò, ñîãëàñíî êîòîðîìó ñîòðóäíè÷åñòâî áóäåò
îñóùåñòâëÿòüñÿ â ñôåðå ñîçäàíèÿ êðóïíûõ ýëåê-
òðîôèçè÷åñêèõ êîìïëåêñîâ è äðóãîé àïïàðàòóðû
äëÿ ôóíäàìåíòàëüíûõ è ïðèêëàäíûõ èññëåäîâàíèé,
ýêñïëóàòàöèè è ìîäåðíèçàöèè ýòîãî îáîðóäîâàíèÿ,
åãî ñîâìåñòíîãî èñïîëüçîâàíèÿ è ïðîâåäåíèÿ ýêñ-
ïåðèìåíòîâ. Ïðèîðèòåòíûì íàïðàâëåíèåì ñîòðóä-
íè÷åñòâà ÿâëÿåòñÿ ðàçðàáîòêà, ñîçäàíèå è ðàçâèòèå
áàçîâûõ äîìàøíèõ ïðîåêòîâ: òÿæåëîèîííîãî êîì-
ïëåêñà íà âñòðå÷íûõ ïó÷êàõ NICA/MPD â ÎÈßÈ è
ýëåêòðîí-ïîçèòðîííîãî êîëëàéäåðà «Ñóïåð-Ñ-

òàó-ôàáðèêà» â ÈßÔ èì. Ã. È. Áóäêåðà. Ðàáîòó â
èííîâàöèîííîé ñôåðå ïðèçâàí àêòèâèçèðîâàòü ðÿä
íàïðàâëåíèé, â òîì ÷èñëå ïî ðàçâèòèþ ÿäåðíî-ìå-
äèöèíñêèõ òåõíîëîãèé, ñîçäàíèþ è èñïîëüçîâàíèþ
óñêîðèòåëåé çàðÿæåííûõ ÷àñòèö, äåòåêòîðíûõ ñè-
ñòåì êàê äëÿ ôóíäàìåíòàëüíûõ, òàê è äëÿ ïðîìû-
øëåííûõ ïðèìåíåíèé.

22–23 ôåâðàëÿ â Äóáíå ïðîøëî 20-å çàñåäàíèå
Êîîðäèíàöèîííîãî êîìèòåòà ïî âûïîëíåíèþ Ñî-
ãëàøåíèÿ ìåæäó Ôåäåðàëüíûì ìèíèñòåðñòâîì
îáðàçîâàíèÿ è íàó÷íûõ èññëåäîâàíèé (BMBF) ÔÐÃ
è ÎÈßÈ î ñîòðóäíè÷åñòâå è èñïîëüçîâàíèè óñòà-
íîâîê Èíñòèòóòà. Íåìåöêóþ äåëåãàöèþ âîçãëàâëÿë
Ñ. Êåðí èç îòäåëà ôóíäàìåíòàëüíûõ íàó÷íûõ èñ-
ñëåäîâàíèé BMBF. Âèöå-äèðåêòîð ÎÈßÈ Ì. Ã. Èò-
êèñ ïðîèíôîðìèðîâàë êîìèòåò î íàèáîëåå âàæíûõ
íàó÷íûõ ðåçóëüòàòàõ 2009 ã., ñåìèëåòíåì ïëàíå
ñòðàòåãè÷åñêîãî ðàçâèòèÿ ÎÈßÈ íà 2010–2016 ãã. è
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Research and the Budker Institute of Nuclear Physics
of the Siberian Branch of RAS (Novosibirsk) was
signed.

Directors of the two institutes of RAS Academi-
cians A. Sissakian and A. Skrinsky signed the docu-
ment that provides cooperation in the development of
large electrophysical complexes and other equipment
for fundamental and applied research, operation and
upgrading of this equipment, its joint exploitation and
conducting experiments. The priority trend of the co-
operation is the design and development of basic home
projects: the NICA/MPD heavy-ion complex with col-
liding beams at JINR and the electron–positron collid-
er «Super-C-Tau Factory» at the Budker INP. Inno-
vation sphere will be motivated with a number of
trends, including the development of nuclear-medicine
techniques, the development and use of heavy particle
accelerators, detector systems for fundamental and in-
dustrial applications.

On 22–23 February, the 20th meeting of the Co-
ordinating Committee on the Implementation of the
Agreement between the Federal Ministry of Education
and Research of Germany (BMBF) and JINR on coop-
eration and use of JINR facilities was held in Dubna.
D. Kern (the BMBF Department of Fundamental Re-
search) headed the German delegation. JINR Vice-Di-
rector M. Itkis informed the Committee on most im-
portant scientific results of 2009, the seven-year plan
for JINR strategic development in 2010–2016 and pro-
jects for the development of basic facilities. The BMBF
representatives informed JINR colleagues on modern
tendencies of the fundamental research development
in natural sciences in Germany and, in particular, on
prospects for the FAIR and XFEL projects.

A Vietnamese delegation headed by Vice-Presi-
dent of the Academy of Sciences and Technology of
Vietnam (VAST) Professor Nguyen Dinh Kong came

Äóáíà, 18 ôåâðàëÿ.
Àêàäåìèêè ÐÀÍ
À. Í. Ñèñàêÿí è
À. Í. Ñêðèíñêèé
ïîäïèñàëè Ñîãëàøåíèå
î ñîòðóäíè÷åñòâå ìåæäó
ÎÈßÈ è ÈßÔ ÑÎ ÐÀÍ

Dubna, 18 February.
RAS Academicians
A. Sissakian and
A. Skrinsky sign the
Agreement on cooperation
between JINR and INP SB
RAS
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ïðîåêòàõ ðàçâèòèÿ áàçîâûõ óñòàíîâîê. Ïðåäñòàâè-
òåëè BMBF ïðîèíôîðìèðîâàëè ÎÈßÈ î ñîâðåìåí-
íûõ òåíäåíöèÿõ ðàçâèòèÿ ôóíäàìåíòàëüíûõ èññëå-
äîâàíèé â îáëàñòè åñòåñòâåííûõ íàóê â Ãåðìàíèè, â
÷àñòíîñòè, î ïåðñïåêòèâàõ ïðîåêòîâ FAIR è XFEL.

Ñ 22 ïî 27 ôåâðàëÿ â ÎÈßÈ ñ ðàáî÷èì âèçèòîì
íàõîäèëàñü âüåòíàìñêàÿ äåëåãàöèÿ âî ãëàâå ñ âè-

öå-ïðåçèäåíòîì Âüåòíàìñêîé àêàäåìèè íàóê è òåõ-
íîëîãèé (ÂÀÍÒ) ïðîô. Íãóåíîì Äèíü Êîíãîì. Â
ñîñòàâ äåëåãàöèè âõîäèëè ïðåäñòàâèòåëè ÂÀÍÒ è
ïîñîëüñòâà Âüåòíàìà â ÐÔ, äèðåêòîðà è âåäóùèå
ñîòðóäíèêè ðÿäà íàó÷íûõ èíñòèòóòîâ Âüåòíàìà. Ïî
ñëîâàì ðóêîâîäèòåëÿ äåëåãàöèè, öåëüþ âèçèòà
áûëî ðàñøèðåíèå è óêðåïëåíèå ñîòðóäíè÷åñòâà ìå-
æäó ÎÈßÈ è ÂÀÍÒ, â ïåðâóþ î÷åðåäü â ñôåðå èí-
ôîðìàöèîííûõ òåõíîëîãèé è ôèçèêè òÿæåëûõ èî-
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to JINR on a working visit on 22–27 February. The
delegation included representatives of VAST and the
Embassy of Vietnam in RF, directors and leading re-
searchers from scientific institutes of Vietnam. As the
head of the delegation said, the aim of their visit was
to widen and strengthen cooperation between JINR
and VAST, primarily, in information technologies and
heavy-ion physics, as well as to discuss the approaches

to attract young specialists to science, and to physics
in particular. It was decided that a memorandum of
understanding would be signed on the results of the
negotiations. It will become a new stage in the devel-
opment of mutually beneficial cooperation between
JINR and VAST.

The guests accompanied by Plenipotentiary of the
Government of Vietnam to JINR, JINR SC member

Äóáíà, 23 ôåâðàëÿ.
Ó÷àñòíèêè 20-ãî çàñåäàíèÿ

Êîîðäèíàöèîííîãî êîìèòåòà ïî âûïîëíåíèþ
Ñîãëàøåíèÿ ìåæäó BMBF è ÎÈßÈ

Dubna, 23 February. Participants of the 20th meeting
of the Coordinating Committee on the Implementation

of the BMBF–JINR Agreement

Äóáíà, 22 ôåâðàëÿ.
Âüåòíàìñêàÿ äåëåãàöèÿ â

äèðåêöèè ÎÈßÈ

Dubna, 22 February.
A Vietnamese delegation

at the JINR Directorate
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íîâ, à òàêæå ïîèñê ïóòåé ïðèâëå÷åíèÿ ìîëîäûõ
ñïåöèàëèñòîâ â íàóêó, â ÷àñòíîñòè â ôèçèêó. Áûëî
ðåøåíî, ÷òî ïî ðåçóëüòàòàì äàëüíåéøèõ ïåðåãîâî-
ðîâ áóäåò ïîäïèñàí ìåìîðàíäóì î âçàèìîïîíèìà-
íèè, êîòîðûé ñòàíåò íîâûì ýòàïîì â ðàçâèòèè âçà-
èìîâûãîäíîãî ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è
ÂÀÍÒ.

Â ñîïðîâîæäåíèè ïîëíîìî÷íîãî ïðåäñòàâèòåëÿ
Ïðàâèòåëüñòâà Âüåòíàìà, ÷ëåíà Ó÷åíîãî ñîâåòà
ÎÈßÈ Íãóåíà Âàí Õüåó è ðóêîâîäèòåëÿ ãðóïïû
âüåòíàìñêèõ ñîòðóäíèêîâ â ÎÈßÈ Íãóåíà Ìàíü
Øàòà ãîñòè ïîñåòèëè îñíîâíûå áàçîâûå óñòàíîâêè,
âñòðåòèëèñü ñ äèðåêòîðàìè ëàáîðàòîðèé ÎÈßÈ,
îáñóäèëè ïåðñïåêòèâû ñîòðóäíè÷åñòâà, à òàêæå ïî-
áûâàëè â îñîáîé ýêîíîìè÷åñêîé çîíå è ÍÏÖ
«Àñïåêò».

25–27 ôåâðàëÿ â Äóáíå ïîáûâàëà äåëåãàöèÿ èç
Ðåñïóáëèêè Ñåðáèè äëÿ ó÷àñòèÿ â ïåðâîì êîîðäè-
íàöèîííîì ñîâåùàíèè ïî ïðîãðàììå ñîòðóäíè÷å-
ñòâà Ñåðáèÿ–ÎÈßÈ «Ôèçèêà êîíäåíñèðîâàííûõ
ñðåä íà èîííûõ ïó÷êàõ», ïðîõîäèâøåì â Ëàáîðà-
òîðèè ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà. Â ñîñòà-
âå äåëåãàöèè áûëè ïðåäñòàâèòåëè ëàáîðàòîðèé ôè-
çèêè, ìàòåðèàëîâåäåíèÿ, ðàäèàöèîííîé õèìèè è
ôèçèêè èç Èíñòèòóòà ÿäåðíûõ íàóê «Âèí÷à» (Áåë-
ãðàä) âî ãëàâå ñ íà÷àëüíèêîì ïðîåêòà FAMA ïðîô.

Í. Íåøêîâè÷åì. Íà îòêðûòèè ñîâåùàíèÿ ïðèñóò-
ñòâîâàë ïåðâûé ñîâåòíèê ïîñîëüñòâà Ñåðáèè â ÐÔ
Ì. Ìèëîøåâè÷, êîòîðûé îòìåòèë, ÷òî äëÿ Ñåðáèè
èìååò áîëüøîå çíà÷åíèå óêðåïëåíèå ñâÿçåé ñ
ÎÈßÈ. Ïî ðåçóëüòàòàì ñîâåùàíèÿ ó÷àñòíèêè ïîä-
ïèñàëè çàêëþ÷åíèå, â êîòîðîì îáîçíà÷åíû ïåðâûå
êîíêðåòíûå ïðîåêòû â ðàìêàõ àññîöèèðîâàííîãî
÷ëåíñòâà Ñåðáèè â ÎÈßÈ.

Ñ 1 ïî 6 ìàðòà ïðîõîäèë âèçèò âèöå-äèðåêòîðà
ÎÈßÈ Ð. Ëåäíèöêîãî è ñîâåòíèêà äèðåêòîðà
ÎÈßÈ Ã. À. Êîçëîâà â íàó÷íûå öåíòðû ïðè Ìèíè-
ñòåðñòâå ýíåðãåòèêè ÑØÀ (DOE) — Áðóêõåéâåí-
ñêóþ íàöèîíàëüíóþ ëàáîðàòîðèþ (BNL) è Íàöèî-
íàëüíóþ óñêîðèòåëüíóþ ëàáîðàòîðèþ èì. Ý. Ôåð-
ìè (FNAL) ñ öåëüþ îáñóæäåíèÿ âçàèìîâûãîäíîãî
äîëãîñðî÷íîãî ñîòðóäíè÷åñòâà ÎÈßÈ ñ BNL è
FNAL. Ïî èòîãàì âèçèòà áûëè ïîäïèñàíû Ïðîòî-
êîë â ðàìêàõ ñîòðóäíè÷åñòâà ìåæäó BNL è ÎÈßÈ
è Ñîãëàøåíèå ìåæäó FNAL è ÎÈßÈ î íàó÷íîì ñî-
òðóäíè÷åñòâå — ñðîêîì íà 5 ëåò.

Ïðîòîêîë â ðàìêàõ ñîòðóäíè÷åñòâà ìåæäó BNL
è ÎÈßÈ, â îáñóæäåíèè êîòîðîãî ïðèíÿëè àêòèâ-
íîå ó÷àñòèå âåäóùèå ñïåöèàëèñòû è ðóêîâîäèòåëè
îñíîâíûõ íàó÷íî-òåõíè÷åñêèõ ïîäðàçäåëåíèé ëà-
áîðàòîðèè, ïîäïèñàëè äèðåêòîð BNL ïðîô.
Ñ. Àðîíñîí è âèöå-äèðåêòîð ÎÈßÈ ïðîô. Ð. Ëåä-
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Nguyen Van Hieu and leader of the JINR staff mem-
bers from Vietnam Nguyen Manh Shat visited the ba-
sic facilities, met with directors of JINR laboratories,
and discussed prospects for cooperation. They also
visited the special economic zone and SPC «Aspekt».

On 25–27 February, a delegation from the Repub-
lic of Serbia visited JINR to take part in the first coor-
dinating meeting on the Serbia–JINR cooperation
programme «Condensed Matter Physics with Ion
Beams» that was held at the Flerov Laboratory of Nu-
clear Reactions. Serbia was represented by researchers
from the laboratories of physics, material sciences, ra-
diation chemistry and physics of the Vinca Institute of
Nuclear Sciences (Belgrade) headed by the leader of
the FAMA project Professor N. Ne�kovi�. First Coun-
sellor of the Serbian Embassy in RF M. Milo�evi� was
present at the opening ceremony of the meeting. He
noted that strengthening of ties with JINR is very im-
portant to Serbia. The participants signed a resolution
on the results of the meeting which designated first
particular projects supposed to be implemented in the
framework of the associate membership of Serbia to
JINR.

On 1–6 March, JINR Vice-Director R. Lednick�
and Adviser to JINR Director G. Kozlov visited scien-
tific centres of the US Department of Energy (DOE) —
the Brookhaven National Laboratory (BNL) and the
Fermi National Accelerator Laboratory (FNAL). The
aim of their visit was to discuss mutually beneficial
long-standing cooperation of JINR with BNL and
FNAL. As a result, the Protocol for BNL–JINR coop-
eration and the Agreement on scientific cooperation
between FNAL and JINR were signed, for five years
each.

BNL Director Professor S. Aronson and JINR
Vice-Director R. Lednick� signed the Protocol in the
framework of BNL–JINR cooperation. Leading spe-
cialists and chiefs of the main scientific and technical
departments of the laboratory took an active part in
the discussion. The document envisages, in particular,
the involvement of JINR in the STAR experiment at
the relativistic accelerator of heavy ions RHIC, as well
as joint BNL–JINR work in the preparation and ac-
complishment of the concept, and elements of the
NICA accelerator and the multipurpose detector
MPD. The Protocol reflects intentions to develop col-
laborations in nanotechnology and functional nanoma-
terials and mutual interest of the sides in the develop-
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íèöêè. Äîêóìåíò, â ÷àñòíîñòè, ïðåäóñìàòðèâàåò
ó÷àñòèå ÎÈßÈ â ïðîãðàììå ýêñïåðèìåíòà STAR íà
ðåëÿòèâèñòñêîì óñêîðèòåëå òÿæåëûõ èîíîâ RHIC,
à òàêæå ó÷àñòèå BNL ñîâìåñòíî ñ ÎÈßÈ â ïîäãî-
òîâêå è ðåàëèçàöèè êîíöåïöèè, ýëåìåíòîâ óñêîðè-
òåëÿ NICA è ìíîãîöåëåâîãî äåòåêòîðà MPD. Â ïðî-
òîêîëå îòðàæåíû íàìåðåíèÿ â ðàçâèòèè êîëëàáî-
ðàöèè â îáëàñòè íàíîòåõíîëîãèé è
ôóíêöèîíàëüíûõ íàíîìàòåðèàëîâ è çàèíòåðåñî-
âàííîñòü ñòîðîí â ðàçâèòèè îáðàçîâàòåëüíîãî èí-
òåðíåò-ïðîåêòà «Online Science Classroom», íåïî-
ñðåäñòâåííî ñâÿçàííîãî ñ íàó÷íûìè èññëåäîâàíèÿ-
ìè, ïðîâîäèìûìè â BNL è ÎÈßÈ.

Â õîäå âñòðå÷ ñ ðóêîâîäñòâîì è âåäóùèìè ñïå-
öèàëèñòàìè FNAL îòìå÷àëñÿ îãðîìíûé âêëàä, âíî-
ñèìûé â òå÷åíèå ìíîãèõ ëåò ñïåöèàëèñòàìè ÎÈßÈ
êàê â ýêñïåðèìåíòû CDF è D0, ôèçè÷åñêèé àíàëèç è
ðàáîòó äåòåêòîðîâ, òàê è â öåëîì — â îáëàñòè ôè-
çèêè âûñîêèõ ýíåðãèé. Ñîãëàøåíèå ìåæäó FNAL è
ÎÈßÈ î íàó÷íîì ñîòðóäíè÷åñòâå íà ñëåäóþùèå
ïÿòü ëåò ïîäïèñàëè äèðåêòîð FNAL ïðîô. Ï. Îä-

äîíå è âèöå-äèðåêòîð ÎÈßÈ ïðîô. Ð. Ëåäíèöêè.
Îíî îõâàòûâàåò øèðîêèé ñïåêòð ðàáîò êàê â òåêó-
ùèõ ýêñïåðèìåíòàõ è ðàçðàáîòêàõ, òàê è â ïåðñïåê-
òèâå ñîâìåñòíîãî ó÷àñòèÿ â ãëîáàëüíûõ ïðîåêòàõ,
êîòîðûå áóäóò ðåàëèçîâàíû âî FNAL è â Äóáíå, â
÷àñòíîñòè, ïðåäóñìîòðåíî àêòèâíîå ó÷àñòèå ÎÈßÈ
â òåêóùèõ ýêñïåðèìåíòàõ CDF è D0, â íîâûõ ïðîåê-
òàõ — ýêñïåðèìåíòå Mu2e, ãëîáàëüíîì X-ïðîåêòå,
à òàêæå ïðîåêòå ñîçäàíèÿ ìþîííîãî êîëëàéäåðà è
íåéòðèííîé ôàáðèêè.

Îñîáîé ñòðîêîé â ñîãëàøåíèè âûäåëåíî ó÷à-
ñòèå FNAL â ïðîåêòå NICA/MPD, êîòîðîå áóäåò
çàêëþ÷àòüñÿ â ñîâìåñòíîé ðàçðàáîòêå êîíöåïöèè è
äèçàéíà ïðîåêòà, èçãîòîâëåíèè è òåñòèðîâàíèè îò-
äåëüíûõ ýëåìåíòîâ, óçëîâ è âñåãî êîìïëåêñà
NICA/MPD è ïîäãîòîâêå åãî ê ðàáîòå. Íàìå÷åíà
òàêæå ñîâìåñòíàÿ äåÿòåëüíîñòü ïî ðàçðàáîòêå îò-
äåëüíûõ ýëåìåíòîâ è óçëîâ ìåæäóíàðîäíîãî ëè-
íåéíîãî êîëëàéäåðà ILC, èõ èçãîòîâëåíèþ, òåñòè-
ðîâàíèþ è ìîíòàæó â áóäóùåì.
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ment of the educational internet-project «Online
Science Classroom» which is directly connected with
scientific research at BNL and JINR.

In the talks with the leaders of FNAL, the sides
marked great contribution made by JINR specialists
for many years both to the CDF and D0 experiments,
physics analysis and detector operation and to the
whole research in high-energy physics. The Agree-
ment between FNAL and JINR on scientific coopera-
tion for the next five years was signed by FNAL Direc-
tor Professor P. Oddone and JINR Vice-Director
R. Lednick�. The document overlaps a wide range of
activities in current experiments and elaborations, as
well as future prospects for the joint involvement in
global projects that will be implemented in FNAL and

Dubna. In particular, it envisages active participation
of JINR in the current experiments CDF and D0, in
new projects — the Mu2e experiment, the global
X-project, the development of a muon collider and a
neutrino factory.

The involvement of FNAL in the NICA/MPD
project is sttressed particularly. It will include the
joint project and concept design, manufacturing and
testing of separate elements, parts and the whole
NICA/MPD complex and its preparation for opera-
tion. Joint work is planned in the design of separate el-
ements and parts of the International Linear Collider
(ILC), their future manufacturing, testing and assem-
bling.

ÑØÀ, ìàðò. Íà ôîòî ñëåâà: ïîñëå ïîäïèñàíèÿ ïðîòîêîëà â ðàìêàõ ñîòðóäíè÷åñòâà ìåæäó BNL è ÎÈßÈ.
Ñïðàâà: Ñîãëàøåíèå ìåæäó FNAL è ÎÈßÈ î íàó÷íîì ñîòðóäíè÷åñòâå ïîäïèñàíî (ôîòî FNAL)

The USA, March. In the left photo: after the signing of the Protocol in the framework of the BNL–JINR cooperation. In the right photo:
sealing of the Agreement on scientific cooperation between FNAL and JINR (Courtesy FNAL)
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12–13 ÿíâàðÿ â çàëå âèäåîêîíôåðåíöèé Ëàáîðàòî-
ðèè ôèçèêè âûñîêèõ ýíåðãèé ïðîõîäèëî ðàáî÷åå ñîâå-

ùàíèå ýêñïåðòíîãî êîìèòåòà ïî ïðîåêòó «Íóêëî-

òðîí-Ì/NICA», íà êîòîðîì áûëè ðàññìîòðåíû âîïðî-
ñû, ñâÿçàííûå ñ ïðîöåññîì ìîäåðíèçàöèè
íóêëîòðîíà — áàçû óñêîðèòåëüíîãî êîìïëåêñà NICA, à
òàêæå âîïðîñû äåòàëüíîãî ðàçâèòèÿ ïðîåêòà êîëëàéäå-
ðà. ×ëåíû êîìèòåòà, ïðåäñòàâëÿâøèå êðóïíåéøèå ÿäåð-
íî-ôèçè÷åñêèå öåíòðû ìèðà, ïðèçíàííûå â îáëàñòè
óñêîðèòåëüíîé ôèçèêè è òåõíèêè ýêñïåðòû, îáñóæäàëè
êîíñòðóêòèâíûå îñîáåííîñòè ñîçäàíèÿ ýëåìåíòîâ óñêî-
ðèòåëüíîãî êîìïëåêñà NICA.

12 ÿíâàðÿ áûëè ïðåäñòàâëåíû äîêëàäû î ðàçâèòèè
ïðîåêòà «Íóêëîòðîí-Ì», ðàáîòàõ ïî NICA TDR (Tech-
nical Design Report), äåòåêòîðó MPD, çà êîòîðûìè ïî-
ñëåäîâàëî 12 äîêëàäîâ, ïîñâÿùåííûõ ðàññìîòðåíèþ
ïðîáëåì êëþ÷åâîãî ýëåìåíòà — êîëëàéäåðà òÿæåëûõ

èîíîâ è ïîëÿðèçîâàííûõ ïó÷êîâ ëåãêèõ ÿäåð. ×ëåíàì
ýêñïåðòíîãî êîìèòåòà áûëà ïðåäñòàâëåíà ïðèíÿòàÿ êî-
îðäèíàöèîííûì êîìèòåòîì NICA â äåêàáðå 2009 ã. êîí-
öåïöèÿ ïðîåêòèðîâàíèÿ è ñîîðóæåíèÿ 340-ìåòðîâîãî
êîëëàéäåðà íà îñíîâå äâóõàïåðòóðíûõ ìàãíèòîâ ñ ïî-
ëåì 2 Òë (àíàëîãè÷íûõ ìàãíèòàì íóêëîòðîíà) íà áàçå
êîðïóñà 205 ËÔÂÝ. Ýòà êîíöåïöèÿ áóäåò ðàçðàáàòû-
âàòüñÿ â ðàìêàõ îôèöèàëüíîãî òåõíè÷åñêîãî ïðîåêòà
ñïåöèàëèçèðîâàííûìè îðãàíèçàöèÿìè ÐÔ.

Âòîðîé äåíü ðàáîòû ñîâåùàíèÿ âêëþ÷àë íåñêîëüêî
çàñåäàíèé ñ îáùèìè äèñêóññèÿìè ïî ïðîáëåìàì ðàçðà-
áîòêè êîëëàéäåðà, ïðåäëîæåíèÿì ïî óñêîðèòåëüíîé
ïðîãðàììå íà íóêëîòðîíå â áëèæàéøåì ãîäó, èíæåíåð-
íîé èíôðàñòðóêòóðå è êðèîãåííûì ñèñòåìàì NICA.

Ïî èòîãàì çàñåäàíèé è îáñóæäåíèé áûëè ñîãëàñî-
âàíû è ïðèíÿòû äâà çàêëþ÷åíèÿ ýêñïåðòíîãî êîìèòåòà:
ïî ðåàëèçàöèè ïðîåêòà «Íóêëîòðîí-Ì» è ïî õîäó ðàç-
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A Workshop of the Machine Advisory Committee

(MAC) on the project Nuclotron-M/NICA was held on
12–13 January in the hall for video conferences of the Lab-
oratory of High Energy Physics. Issues of upgrading the
Nuclotron, the basis for the NICA accelerator complex, and
detailed development of the collider project were dis-
cussed. The members of the Committee, representing the
world’s largest nuclear physics centres, experts acknowl-
edged in accelerator physics and technology, discussed
construction specifications of elements of the NICA accel-
erator complex.

On 12 January, reports were made on the development
of the Nuclotron-M project, activities on NICA TDR

(Technical Design Report), the MPD detector. They were
followed by 12 reports on the discussion of the key ele-
ment — the collider of heavy ions and polarized beams of
light nuclei. The concept for design and construction, in
LHEP Building 205, of 340 meter collider on the basis of
two-aperture magnets with a field of 2 T (analogous to the
Nuclotron magnets), which was adopted by the NICA coor-
dinating committee in December 2009, was presented to
the members of the MAC. This concept will be elaborated
in the framework of the official technical project by special
organizations in RF.

The second day of the Workshop included several
meetings with general discussions on problems of the col-
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Äóáíà, 12 ÿíâàðÿ. Ó÷àñòíèêè
ðàáî÷åãî ñîâåùàíèÿ ýêñïåðòíîãî
êîìèòåòà ïî ïðîåêòó
«Íóêëîòðîí-Ì/NICA»
îñìàòðèâàþò óñêîðèòåëüíûé
êîìïëåêñ ËÔÂÝ

Dubna, 12 January. Participants of
a Workshop of the Machine
Advisory Committee on the
Nuclotron-M/NICA project
examine the VBLHEP
accelerator complex



ðàáîòêè ïðîåêòà NICA. Â ïåðâîì çàêëþ÷åíèè îòìå÷à-
åòñÿ, ÷òî áîëüøèíñòâî ðàáîò âûïîëíÿåòñÿ â ñîîòâåò-
ñòâèè ñ ãðàôèêîì è ïî ìíîãèì íàïðàâëåíèÿì ìîäåðíè-
çàöèè óñêîðèòåëüíîãî êîìïëåêñà äîñòèãíóò
âïå÷àòëÿþùèé ïðîãðåññ. Ïî ìíåíèþ ýêñïåðòîâ, äëÿ
óñïåøíîãî çàâåðøåíèÿ ïðîåêòà íåîáõîäèìî îáåñïå-
÷èòü óñòîé÷èâóþ ýêñïëóàòàöèþ óñêîðèòåëÿ ïðè ïîëå
ïîâîðîòíûõ ìàãíèòîâ óðîâíÿ 2 Òë è ïðîäåìîíñòðèðî-
âàòü âîçìîæíîñòü óñêîðåíèÿ òÿæåëûõ èîíîâ (ñ ìàññî-
âûì ÷èñëîì áîëåå 100). Êîìèòåò ðåêîìåíäîâàë ïîäãî-
òîâèòü ïëàíû ðàçâèòèÿ ýëåìåíòîâ óñêîðèòåëüíîãî êîì-
ïëåêñà ËÔÂÝ äëÿ åãî âêëþ÷åíèÿ â ñîñòàâ
èíæåêöèîííîé öåïî÷êè êîëëàéäåðà NICA, à òàêæå ïðî-
âåäåíèÿ íåîáõîäèìûõ äëÿ ðàçðàáîòêè äåòåêòîðà MPD
ýêñïåðèìåíòîâ íà ïó÷êàõ íóêëîòðîíà.

Âî âòîðîì çàêëþ÷åíèè ýêñïåðòû ïîëîæèòåëüíî
îöåíèëè èçìåíåíèÿ â êîíöåïöèè êîëëàéäåðà, ñäåëàí-
íûå ñ ìîìåíòà ïðåäûäóùåãî ñîâåùàíèÿ, è îòìåòèëè,
÷òî êëþ÷åâûì ôàêòîðîì, îïðåäåëÿþùèì óñïåõ ïðîåê-
òà NICA, ÿâëÿþòñÿ êàäðîâûå ðåñóðñû. Â ñâÿçè ñ ýòèì
ýêñïåðòíûé êîìèòåò ïðîñèë ïîäãîòîâèòü ê ñëåäóþùå-
ìó çàñåäàíèþ äåòàëüíûé ïëàí îáåñïå÷åíèÿ êàäðàìè
âñåõ ñòàäèé ïðîåêòà, à äèðåêöèè ÎÈßÈ ðåêîìåíäîâàë
ïðåäïðèíÿòü âñå âîçìîæíûå ìåðû ïî âîâëå÷åíèþ â
ïðîåêò êâàëèôèöèðîâàííûõ ñïåöèàëèñòîâ, â òîì ÷èñëå

ìîëîäåæè. Ðåçîëþöèÿ êîìèòåòà áûëà äîëîæåíà åãî
ïðåäñåäàòåëåì ïðîôåññîðîì Á. Þ. Øàðêîâûì (ÈÒÝÔ,
Ìîñêâà) 14 ÿíâàðÿ íà ÏÊÊ ïî ôèçèêå ÷àñòèö.

25–30 ÿíâàðÿ â Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõ-
íîëîãèé ïðîõîäèëà 17-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ
«Ìàòåìàòèêà. Êîìïüþòåð. Îáðàçîâàíèå». Ýòà åæå-
ãîäíàÿ êîíôåðåíöèÿ ïðîâîäèòñÿ ïîî÷åðåäíî â Äóáíå è
Ïóùèíî. Åå îðãàíèçàòîðàìè ÿâëÿþòñÿ ìåæðåãèîíàëü-
íàÿ îáùåñòâåííàÿ îðãàíèçàöèÿ «Æåíùèíû â íàóêå è
îáðàçîâàíèè», ÎÈßÈ, Ïóùèíñêèé öåíòð áèîëîãè÷å-
ñêèõ èññëåäîâàíèé ÐÀÍ, ÌÃÓ, Íàó÷íûé ñîâåò ÐÀÍ ïî
áèîëîãè÷åñêîé ôèçèêå, Èíñòèòóò ïðèêëàäíîé ìàòåìà-
òèêè èì. Ì. Â. Êåëäûøà ÐÀÍ, óíèâåðñèòåò «Äóáíà».

Áîëåå 350 ÷åëîâåê èç Ðîññèè è áëèæíåãî çàðóáåæüÿ
ïðèåõàëè â Äóáíó, ÷òîáû îáñóäèòü ïðîôåññèîíàëüíûå
âîïðîñû è ñîâðåìåííûå ïðîáëåìû â ðàçëè÷íûõ îáëà-
ñòÿõ ìàòåìàòèêè è îáðàçîâàíèÿ, â ñôåðå èñïîëüçîâàíèÿ
èíôîðìàöèîííûõ òåõíîëîãèé, ìîäåëèðîâàíèÿ ñëîæ-
íûõ áèîëîãè÷åñêèõ ñèñòåì è ýêîíîìè÷åñêèõ ïðîöåñ-
ñîâ. Â ïåðâûé äåíü â êîíôåðåíöèè ó÷àñòâîâàëè ïåäàãî-
ãè è ó÷àùèåñÿ ëèöåÿ ¹ 6, ãäå ïðîõîäèë 12-é
ìåæðåãèîíàëüíûé íàó÷íî-ïðàêòè÷åñêèé ñåìèíàð
«Ñèíåðãåòè÷åñêèé ïîäõîä â îáó÷åíèè è âîñïèòàíèè».
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lider design, suggestions on the accelerator programme at
the Nuclotron in the coming year, the engineering structure
and cryogenic systems of NICA.

Two conclusions of the MAC were accorded and
adopted on the results of the meetings and discussions: on
the implementation of the Nuclotron-M project and the de-
sign status of the NICA project. It is marked in the first con-
clusion that the majority of tasks are implemented accord-
ing to the schedule and that impressive progress has been
achieved in many aspects of the accelerator complex up-
grading. To successfully accomplish the project, in the ex-
perts’ opinion, it is necessary to provide stable operation of
the accelerator with level 2 T for the rotating field magnets
and demonstrate a possibility to accelerate heavy ions (with
the mass number more than 100). The Committee recom-
mended that plans for the development of elements of the
LHEP accelerator complex be prepared for the inclusion of
the complex into the injection chain of the NICA collider. It
also recommended that experiments for the development of
the MPD detector should be conducted at the Nuclotron
beams.

In the second conclusion the experts positively esti-
mated the changes in the collider concept that had been

done since the previous workshop and stressed that the key
factor determining the NICA project success is staff re-
sources. In this connection, the MAC expressed a request to
prepare a detailed plan of personnel maintenance for all
stages of the project and recommended that JINR Direc-
torate take all possible measures to involve qualified spe-
cialists, including young staff. The Committee Chairman
Professor B. Sharkov (ITEP, Moscow) reported the com-
mittee resolution to the PAC for Particle Physics on 14 Jan-
uary.

On 25–30 January, the Laboratory of Information
Technologies hosted the 17th International Conference
«Mathematics. Computer. Education». The Conferences
are organized on a regular basis annually in Dubna and
Pushchino alternately, as the conference co-organizers are
the interregional public organization «Women in Science
and Education», JINR, Pushchino Scientific Centre for Bio-
logical Studies of RAS, Moscow State University, RAS Sci-
entific Council on biological physics, Keldysh Institute of
Applied Mathematics of RAS, University «Dubna». Tradi-
tionally, the Conference programme, in line with plenary
and sectional reports and presentations, included thematic
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Çàñåäàíèÿ ïðîõîäèëè ïî ñëåäóþùèì ñåêöèÿì: ìà-
òåìàòè÷åñêèå òåîðèè; âû÷èñëèòåëüíûå ìåòîäû è ìàòå-
ìàòè÷åñêîå ìîäåëèðîâàíèå; àíàëèç ñëîæíûõ áèîëîãè-
÷åñêèõ ñèñòåì; ýêñïåðèìåíò è ìîäåëè; ìàòåìàòè÷åñêèå
ìåòîäû â ýêîíîìèêå (ýêîíîôèçèêà); àíàëèç è ìîäåëèðî-
âàíèå ýêîíîìè÷åñêèõ è ñîöèàëüíûõ ïðîöåññîâ; ãóìà-
íèòàðíîå è åñòåñòâåííî-íàó÷íîå îáðàçîâàíèå. Òðàäè-
öèîííî ïðîãðàììà êîíôåðåíöèè, êðîìå ïëåíàðíûõ äî-
êëàäîâ è âûñòóïëåíèé íà ñåêöèÿõ, âêëþ÷àëà
òåìàòè÷åñêèå êðóãëûå ñòîëû «Êóëüòóðíîå ïðîñòðàíñ-
òâî Ðîññèè. Êíèãè. Æóðíàëû. Êîíôåðåíöèè. Èíòåð-
íåò», «Ãåíäåðíûå ïðîáëåìû â æèçíè è îáðàçîâàíèè» è
«Ïðîáëåìû ñîâðåìåííîãî ìóçåÿ».

Íà êîíôåðåíöèè âûñòóïèëè âåäóùèå ó÷åíûå
ÎÈßÈ. Ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷
ïðåäñòàâèë äîêëàä «Íàó÷íàÿ ïðîãðàììà ðàçâèòèÿ

ÎÈßÈ»; àêàäåìèê ÐÀÍ Ä. Â. Øèðêîâ — «Íàó÷íîå íà-
ñëåäèå Íèêîëàÿ Íèêîëàåâè÷à Áîãîëþáîâà»; äèðåêòîð
ËÈÒ Â. Â. Èâàíîâ ðàññêàçàë î ðîëè èíôîðìàöèîííûõ
òåõíîëîãèé â èññëåäîâàíèÿõ, ïðîâîäèìûõ â ÎÈßÈ; äî-
êëàä «Ãðèä â ñîâðåìåííîì ìèðå» ñäåëàë çàìåñòèòåëü
äèðåêòîðà ËÈÒ Â. Â. Êîðåíüêîâ.

Íà êîíôåðåíöèè òàêæå âûñòóïèëè: äîêòîð ýêîíî-
ìè÷åñêèõ íàóê Â. Í. Ëèâøèö (Öåíòðàëüíûé ýêîíîìè-
êî-ìàòåìàòè÷åñêèé èíñòèòóò (ÖÝÌÈ) ÐÀÍ), äîêòîð
ýêîíîìè÷åñêèõ íàóê À. Å. Âàðøàâñêèé (ÖÝÌÈ), äîê-
òîð ôèçèêî-ìàòåìàòè÷åñêèõ íàóê Ä. Ñ. ×åðíàâñêèé, äè-
ðåêòîð Èíñòèòóòà áèîõèìè÷åñêîé ôèçèêè ÐÀÍ, çàâ. êà-
ôåäðîé õèìôàêà ÌÃÓ Ñ. Ä. Âàðôîëîìååâ. Ïëåíàðíûé
äîêëàä «Ì. Ã. Ìåùåðÿêîâ: ê 100-ëåòèþ ñî äíÿ ðîæäå-
íèÿ» ñäåëàë ïðîôåññîð Ð. Ïîçå.
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round-table sessions «Cultural Environment of Russia.
Books. Journals. Conferences. Internet», «Gender Prob-
lems in Life and Education», and «The Museum in the Mod-
ern World».

Over 350 attendants from Russia and CIS countries
gathered in Dubna to discuss their professional topics and
present-day problems in various areas of mathematics and
education, in the sphere of applying information technolo-
gies, simulations of complex biological systems and eco-
nomic processes. On the first day, the conference was at-
tended by high-school teachers and pupils of Dubna lyce-
um No.6 where the 12th interregional scientific-practical
seminar «Synergetic Approach in Training and Education»
took place.

The Conference included the following sections:
mathematical theories, computational methods and mathe-
matical simulations, analysis of complex biological sys-

tems; experiment and models, mathematical methods in
economy (econophysics), analysis and modelling of eco-
nomic and social processes, humanitarian and natural-sci-
ence education.

The Conference participants listened to reports by fa-
mous JINR scientists. JINR Chief Scientific Secretary
N. A. Russakovich presented the Scientific Programme of
the JINR development. Academician D. V. Shirkov made
his presentation «Nikolai Nikolaevich Bogoljubov’s Scien-
tific Heritage». LIT Director V. V. Ivanov spoke about the
role of information technologies in the research underway
at JINR, and LIT Deputy Director V. V. Korenkov deliv-
ered the report «Grid in the Modern World».

Reports were presented by Doctor of Economics
V. N. Livshits (Central Economic Mathematical Institute,
RAS), Doctor of Economics A. E. Varshavsky (CEMI),
Doctor of Physics and Mathematics D. S. Chernavsky, Di-

Äóáíà, ôåâðàëü.
Ó÷àñòíèêè 14-é íàó÷íîé
êîíôåðåíöèè ìîëîäûõ ó÷åíûõ
è ñïåöèàëèñòîâ ÎÈßÈ
«ÎÌÓÑ-2010»

Dubna, February.
Participants of the 14th scientific
conference of the JINR young
scientists and specialists
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Ñ 31 ÿíâàðÿ ïî 7 ôåâðàëÿ â Ëàáîðàòîðèè òåîðåòè÷å-
ñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà â ðàìêàõ ïîñòîÿííî
äåéñòâóþùåé íàó÷íî-îáðàçîâàòåëüíîé ïðîãðàììû
«Äóáíåíñêàÿ ìåæäóíàðîäíàÿ øêîëà ñîâðåìåííîé òåî-
ðåòè÷åñêîé ôèçèêè (DIAS-TH)» ïðîõîäèëà 8-ÿ Çèìíÿÿ

øêîëà ïî òåîðåòè÷åñêîé ôèçèêå. Îíà áûëà îðãàíèçî-
âàíà ñîâìåñòíî ñ êàôåäðîé òåîðåòè÷åñêîé ôèçèêè óíè-
âåðñèòåòà «Äóáíà» è áûëà ïîñâÿùåíà òåîðåòè÷åñêîìó è
ýêñïåðèìåíòàëüíîìó èññëåäîâàíèþ ìàëî÷àñòè÷íûõ ñè-
ñòåì â ÿäåðíîé ôèçèêå, èçáðàííûì âîïðîñàì ÿäåðíîé
àñòðîôèçèêè è êîñìîëîãèè. Â Äóáíó ïðèåõàëè îêîëî 60
ñòóäåíòîâ ñòàðøèõ êóðñîâ è àñïèðàíòîâ èç âåäóùèõ âó-
çîâ è íàó÷íûõ öåíòðîâ Ðîññèè è ÑÍÃ.

Ïðîôåññîðàìè øêîëû áûëè èçâåñòíûå ó÷åíûå èç
ÈÒÝÔ, ÈßÈ ÐÀÍ, ÈÊÈ ÐÀÍ, ÈßÔ (Ðæåæ, ×åõèÿ),

Ñàíêò-Ïåòåðáóðãñêîãî è Ñàìàðêàíäñêîãî óíèâåðñèòå-
òîâ: Ã. Ñ. Áèñíîâàòûé-Êîãàí, Ä. Ñ. Ãîðáóíîâ, À. Ô. Çà-
õàðîâ, Ñ. Í. Ëàêàåâ, Í. Â. Øåâ÷åíêî, Ñ. Ë. ßêîâëåâ, à
òàêæå èç ÎÈßÈ: Â. Á. Áåëÿåâ, Â. Ñ. Ìåëåæèê,
À. Ê. Ìîòîâèëîâ, Ä. Â. Øèðêîâ. Íàðÿäó ñ öèêëàìè ëåê-
öèé áûëè ïðåäñòàâëåíû îáçîðû ïî íàèáîëåå àêòóàëü-
íûì ïðîáëåìàì â ðàññìàòðèâàåìûõ îáëàñòÿõ íàóêè, à
òàêæå îðãàíèçîâàíû ñåìèíàðû, íà êîòîðûõ ñëóøàòåëè
øêîëû âûñòóïèëè ñ îðèãèíàëüíûìè ñîîáùåíèÿìè.

Ôèíàíñîâàÿ ïîääåðæêà øêîëå áûëà îêàçàíà ÐÔÔÈ
è ÎÈßÈ. Ñ ëåêöèÿìè è äðóãèìè ìàòåðèàëàìè øêîëû
ìîæíî îçíàêîìèòüñÿ íà ñàéòå DIAS-TH: http://the-
or.jinr.ru/~diastp/winter10/
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rector of the Institute of Biochemical Physics of RAS, and
Head of the MSU Chemical Department S. D. Varfolo-
meev. The plenary report delivered by Professor R. Pose
was dedicated to the centenary of M. G. Meshcheryakov’s
birth.

The 8th Winter School on Theoretical Physics was
held from 31 January to 7 February at the Bogoliubov Labo-
ratory of Theoretical Physics in the framework of the stand-
ing research and the educational project «Dubna Interna-
tional Advanced School of Theoretical Physics (DIAS-
TH)». It was organized in collaboration with theoretical
physics chair of Dubna University. The event was devoted
to the theoretical and experimental study of few-body sys-
tems in nuclear physics, and selected problems of nuclear

astrophysics and cosmology. About 60 last-year students
and postgraduates from the leading universities and rese-
arch centres of Russia and CIS participated in the School.

Lectures were given by famous scientists from ITEP,
SRI, INR, INP (�e�), St. Petersburg and Samarkand Uni-
versities: G. S. Bisnovaty-Kogan, D. S. Gorbunov,
S. N. Lakaev, N. V. Shevchenko, A. F. Zakharov, and
S. L. Yakovlev, and from JINR: V. B. Belyaev, V. S. Me-
lezhik, A. K. Motovilov, and D. V. Shirkov. Reviews on
the most topical problems in the fields of science under
consideration were given along with the series of cycles
lectures. The students were given an opportunity to make
short reports about their research at the seminars.

The School was supported by the RFBR and JINR.
The lectures and other materials of the School are available
at the DIAS-TH site: http://theor.jinr.ru/~diastp/winter10/

Äóáíà, ôåâðàëü. Ó÷àñòíèêè 8-é Çèìíåé øêîëû ïî òåîðåòè÷åñêîé ôèçèêå

Dubna, February. Participants of the 8th Winter School on Theoretical Physics
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27 ôåâðàëÿ 2010 ã. óøåë èç æèçíè âûäàþùèéñÿ
ó÷åíûé-ôèçèê Àëüáåðò Íèêèôîðîâè÷ Òàâõåëèäçå,
îäèí èç ïåðâîîòêðûâàòåëåé íîâîãî êâàíòîâîãî ÷èñëà
êâàðêîâ «öâåò» è ñîçäàòåëåé äèíàìè÷åñêîé êâàðêîâîé
ìîäåëè àäðîíîâ.

À. Í. Òàâõåëèäçå ðîäèëñÿ 16 äåêàáðÿ 1930 ã. â ñòî-
ëèöå Ãðóçèè Òáèëèñè. Â 1953 ã. îí îêîí÷èë ôèçè÷åñêèé
ôàêóëüòåò Òáèëèññêîãî ãîñóäàðñòâåííîãî óíèâåðñèòå-
òà. Äàëüíåéøåå ñòàíîâëåíèå åãî êàê ôèçèêà-òåîðåòèêà
ïðîèñõîäèëî ïîä ðóêîâîäñòâîì Í. Í. Áîãîëþáîâà â
Ìîñêâå, â àñïèðàíòóðå Ìàòåìàòè÷åñêîãî èíñòèòóòà
èì. Â. À. Ñòåêëîâà ÀÍ ÑÑÑÐ. Â 1956 ã., çàùèòèâ êàíäè-
äàòñêóþ äèññåðòàöèþ, ïîñâÿùåííóþ ôîòîðîæäåíèþ
ïèîíîâ íà íóêëîíàõ, À. Í. Òàâõåëèäçå íà÷èíàåò ðàáî-
òàòü â Äóáíå, â Îáúåäèíåííîì èíñòèòóòå ÿäåðíûõ èñ-
ñëåäîâàíèé (ÎÈßÈ). Çäåñü îí ïðîøåë ïóòü îò íàó÷íîãî
ñîòðóäíèêà äî çàìåñòèòåëÿ äèðåêòîðà Ëàáîðàòîðèè òå-
îðåòè÷åñêîé ôèçèêè. Ïðè åãî íåïîñðåäñòâåííîì ó÷àñ-
òèè ðàçâèâàëîñü ìåæäóíàðîäíîå ñîòðóäíè÷åñòâî è
ôîðìèðîâàëàñü íàó÷íàÿ ïîëèòèêà ÎÈßÈ.

Íàó÷íûå èíòåðåñû À. Í. Òàâõåëèäçå áûëè êðàéíå
øèðîêè, îíè âêëþ÷àëè â ñåáÿ ôèçèêó ýëåìåíòàðíûõ ÷à-
ñòèö è êâàíòîâóþ òåîðèþ ïîëÿ. Èì áûë ïîëó÷åí ðÿä
ôóíäàìåíòàëüíûõ ðåçóëüòàòîâ, ñðåäè êîòîðûõ — äèñ-
ïåðñèîííûå ñîîòíîøåíèÿ è êâàçèïîòåíöèàëüíûé ìå-
òîä â êâàíòîâîé òåîðèè ïîëÿ, êîíå÷íî-ýíåðãåòè÷åñêèå
ïðàâèëà ñóìì è äóàëüíîñòü, óñòàíîâëåíèå ñâÿçè ÿâëå-
íèÿ ñïîíòàííîãî íàðóøåíèÿ ñèììåòðèè ñ ïðîèñõîæäå-
íèåì ìàññ ôåðìèîíîâ, ââåäåíèå íîâîãî êâàíòîâîãî ÷è-
ñëà êâàðêîâ, âïîñëåäñòâèè ïîëó÷èâøåãî íàçâàíèå
«öâåò», ôîðìóëèðîâêà ïðàâèë «êâàðêîâîãî ñ÷åòà»,
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On 27 February 2010 an outstanding scientist-physi-
cist Albert Nikiforovich Tavkhelidze, one of the authors of
the discovery of the new quantum quark number — the
«colour» — and the founders of the dynamic quark model
of hadrons, passed away.

A. N. Tavkhelidze was born on 16 December 1930 in
the capital of Georgia Tbilisi. In 1953 he graduated from
the Physics Department of Tbilisi State University. His fur-
ther career of a theoretical physicist was supervised by
N. N. Bogoliubov in Moscow, at the postgraduate courses
of the Steklov Institute of Mathematics of USSR Academy
of Sciences. Having defended his candidate thesis on pho-
toproduction of pions on nucleons, in 1956 A. N. Tavkhe-
lidze began to work in Dubna, at the Joint Institute for Nu-
clear Research (JINR). Here he started his career as a re-
searcher; with the course of years he became deputy
director of the Laboratory of Theoretical Physics. He was
directly involved in the development of international coop-
eration and shaping of the JINR scientific policy.

Scientific interests of A. N. Tavkhelidze were ex-
tremely wide; they included elementary particle physics
and quantum field theory. He obtained a number of funda-
mental results, among them dispersion relations and the
quasi-potential method in quantum field theory, finite-en-
ergy sum rules and duality, establishment of the connection
of the spontaneous symmetry breaking phenomenon with
the origin of the fermion mass, introduction of a new quan-
tum quark number which was later called «colour», formu-
lation of the «quark calculation» rules based on the auto-
modelity principle, the relation between the ground state
structure and nonconservation of the fermion and baryon

ÏÀÌßÒÈ Ó×ÅÍÎÃÎ
IN MEMORY OF THE SCIENTIST

Àëüáåðò Íèêèôîðîâè÷ ÒÀÂÕÅËÈÄÇÅ

16.12.1930 – 27.02.2010

Albert Nikiforovich TAVKHELIDZE

16.12.1930 – 27.02.2010



îñíîâàííûõ íà ïðèíöèïå àâòîìîäåëüíîñòè, ñîîòíîøå-
íèÿ ìåæäó ñòðóêòóðîé îñíîâíîãî ñîñòîÿíèÿ è íåñîõðà-
íåíèåì ôåðìèîííîãî è áàðèîííîãî ÷èñåë â êàëèáðî-
âî÷íûõ òåîðèÿõ. È ñåãîäíÿ òåîðåòè÷åñêèå èäåè
Í. Í. Áîãîëþáîâà, À. Ì. Áàëäèíà, À. Í. Òàâõåëèäçå è
èõ ïîñëåäîâàòåëåé âîñòðåáîâàíû, îíè ëåãëè â îñíîâó
íàó÷íîé ïðîãðàììû ñîçäàâàåìîãî â ÎÈßÈ êîëëàéäåðà
NICA.

À. Í. Òàâõåëèäçå âûðàñòèë ïëåÿäó ó÷åíûõ ìèðîâî-
ãî óðîâíÿ, ìíîãèå èç êîòîðûõ ÿâëÿþòñÿ äåéñòâèòåëüíû-
ìè ÷ëåíàìè Ðîññèéñêîé àêàäåìèè íàóê è àêàäåìèé äðó-
ãèõ ñòðàí. Îí ïðèíèìàë àêòèâíîå ó÷àñòèå â ñîçäàíèè
Èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé ÐÀÍ, ñòàâ åãî ïåð-
âûì äèðåêòîðîì, îñíîâàë íîâóþ êàôåäðó ôèçèêè ÷à-
ñòèö è êîñìîëîãèè íà ôèçè÷åñêîì ôàêóëüòåòå Ìîñêîâ-
ñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. Â Ãðóçèè èì
áûëè ñîçäàíû Èíñòèòóò ôèçèêè âûñîêèõ ýíåðãèé ïðè
Òáèëèññêîì óíèâåðñèòåòå è îòäåë òåîðåòè÷åñêîé ôèçè-
êè â Èíñòèòóòå ìàòåìàòèêè ÀÍ Ãðóçèè. Âìåñòå ñ
Í. Í. Áîãîëþáîâûì îí ñûãðàë êëþ÷åâóþ ðîëü â ñîçäà-
íèè Èíñòèòóòà òåîðåòè÷åñêîé ôèçèêè ÀÍ Óêðàèíû. Â
òå÷åíèå 20 ëåò À. Í. Òàâõåëèäçå áûë ïðåçèäåíòîì Àêà-
äåìèè íàóê Ãðóçèè è ìíîãî ñäåëàë äëÿ óñèëåíèÿ åå ðîëè
â íàó÷íîé è èíòåëëåêòóàëüíîé æèçíè Ãðóçèè.

À. Í. Òàâõåëèäçå — èíîñòðàííûé ÷ëåí ðÿäà àêàäå-
ìèé íàóê, îí íàãðàæäåí âûñøèìè íàó÷íûìè è ãîñóäàð-
ñòâåííûìè íàãðàäàìè ÑÑÑÐ, Ãðóçèè è ÐÔ. Îí áûë áåç-
çàâåòíî ïðåäàí íàóêå, îáëàäàë òàëàíòîì ðóêîâîäèòåëÿ,
îòëè÷àëñÿ ðåäêîé öåëåóñòðåìëåííîñòüþ è ðàáîòîñïî-
ñîáíîñòüþ, áûë òðåáîâàòåëåí ê êîëëåãàì è â òî æå âðå-
ìÿ îñòàâàëñÿ îòçûâ÷èâûì è äîáðûì ÷åëîâåêîì.
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numbers in gauge theories. Even today theoretical ideas by
N. N. Bogoliubov, A. M. Baldin, A. N. Tavkhelidze and
their followers are in demand — they laid the basis of the
scientific programme of the NICA collider being devel-
oped at JINR.

A. N. Tavkhelidze educated a whole line of scientists
of the international level; many of them are full members of
the Russian Academy of Sciences and Academies of other
countries. He took an active part in the organizing of the In-
stitute of Nuclear Research of RAS — he was its first direc-
tor, he established a new chair of particle physics and cos-
mology at the Physics Department of Moscow State Uni-
versity. In Georgia he founded the Institute of High Energy
Physics of Tbilisi University and the department of theoret-
ical physics at the Institute of Mathematics of the Academy
of Sciences of Georgia. Together with N. N. Bogoliubov,
he played a key role in the establishment of the Institute of
Theoretical Physics of the Academy of Sciences of
Ukraine. For 20 years A. N. Tavkhelidze was President of
the Academy of Sciences of Georgia and contributed much
to strengthening of its prestige in the scientific and intellec-
tual life in Georgia.

A. N. Tavkhelidze was a foreign member of various
Academies of Sciences; he was awarded higher scientific
and state Prizes of the USSR, Georgia and RF. He was a
true scientist and a talented leader. He had a rare sense of
purpose and commitment, being strict and at the same time
considerate to his colleagues.

ÏÀÌßÒÈ Ó×ÅÍÎÃÎ
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� Topical Plan for JINR Research and International Coop-
eration in 2010 / Joint Institute for Nuclear Research. —
Dubna: JINR, 2009. — 194 p. — (JINR; 11- 8435).

� Ïðîáëåìíî-òåìàòè÷åñêèé ïëàí íàó÷íî-èññëåäîâà-
òåëüñêèõ ðàáîò è ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà
Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé íà
2010 ãîä / Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäî-
âàíèé. — Äóáíà: ÎÈßÈ, 2009. — 194 ñ. — (ÎÈßÈ;
11-8434).

� Ñèñàêÿí À. Í. Äðóæáà. Òâîð÷åñòâî. Ïàìÿòü. 2009. —
2-å èçä., äîï. è èñïð. — Äóáíà: ÎÈßÈ, 2009. —
407 ñ.: èë.
Sissakian A. Friendship. Composition. Souvenirs.
2009. — Second edition, suppl. and correct. — Dubna:
JINR, 2009. — 407 p.: ill.

� Ìàðêîâ Ì. À. Î òðåõ èíòåðïðåòàöèÿõ êâàíòîâîé ìå-
õàíèêè: îá îáðàçîâàíèè ïîíÿòèÿ îáúåêòèâíîé ðåàëü-
íîñòè â ÷åëîâå÷åñêîé ïðàêòèêå. — Èçä. 2-å. — M.:
URSS, 2010. — 109 ñ.
Markov M. On Three Interpretations of Quantum Me-
chanics: On the Generation of the Objective Reality No-
tion in Human Practice. — Second ed. — M.: URSS,
2010. — 109 p.

� Ôðîíòàñüåâà Ì. Â. Íåéòðîííûé àêòèâàöèîííûé
àíàëèç íà ðåàêòîðå ÈÁÐ-2 ËÍÔ ÎÈßÈ: Ìåòîä. ïîñî-
áèå. — Äóáíà: ÎÈßÈ, 2009. — 40 ñ.: èë. — (Ó÷åá-
íî-ìåòîäè÷åñêèå ïîñîáèÿ Ó÷åáíî-íàó÷íîãî öåíòðà
ÎÈßÈ. ÓÍÖ; 2009-38). — Áèáëèîãð.: ñ. 39–40.
Frontasieva M. Neutron Activation Analysis at the
IBR-2 Reactor, LNP, JINR: Textbook of methodics. —
Dubna: JINR, 2009. — 40 p.: ill. — (Study guides of the
JINR University Centre, UC; 2009-38). — Bibliogr.:
p. 39–40.

� Áàãèíÿí Ñ. À., Èâàíîâ Â. È., Ñåâàñòüÿíîâ Ë. À. Äèñ-
êðåòíàÿ ìàòåìàòèêà: ìàòåìàòè÷åñêàÿ ëîãèêà, ýëåìåí-
òû òåîðèè êîäèðîâàíèÿ è òåîðèè ãðàôîâ: Ó÷åá. ïîñî-
áèå. — Äóáíà: ÎÈßÈ, 2009. — 73 ñ.: èë. — (Ó÷åá-
íî-ìåòîäè÷åñêèå ïîñîáèÿ Ó÷åáíî-íàó÷íîãî öåíòðà
ÎÈßÈ. ÓÍÖ; 2009-39). — Áèáëèîãð.: ñ. 73.
Baginyan S., Ivanov V., Sevastianov L. Discrete Mathe-
matics: Mathematical Logic, Code and Graph Theory El-
ements: Study guide. — Dubna: JINR, 2009. — 73 p.:
ill. — (Study guides of the JINR University Centre, UC;
2009-39). — Bibliogr.: p. 73.
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ÍÎÂÛÅ ÏÓÁËÈÊÀÖÈÈ
NEW PUBLICATIONS

� Âûøåë â ñâåò î÷åðåäíîé âûïóñê æóðíàëà «Ôèçèêà
ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà» (2010. Ò. 41,
âûï. 1), âêëþ÷àþùèé ñëåäóþùèå ñòàòüè:

Ãóñàêîâ Þ. Â., Ãðèãàëàøâèëè Í., Êåêåëèäçå Ã. Ä.,

Ëûñàí Â. Ì., Ìÿëêîâñêèé Â. Â., Ïåøåõîíîâ Â. Ä., Ðó-

ñàêîâè÷ Í. À., Ñàâåíêîâ À. À., Õàáàðîâà Å. Ì., Äèò-

òóñ Ô., Ôðóàäåâî Ä. Äåòåêòîð ïåðåõîäíîãî èçëó÷å-
íèÿ — òðåêåð óñòàíîâêè ATLAS: èññëåäîâàíèÿ è ðàç-
ðàáîòêè, ìàññîâîå ïðîèçâîäñòâî ìîäóëåé òèïà Â

Ãîñòåâ È. Ì. Ìåòîäû èäåíòèôèêàöèè ãðàôè÷åñêèõ
îáúåêòîâ íà îñíîâå ãåîìåòðè÷åñêîé êîððåëÿöèè

Òðîøèí Ñ. Ì., Òþðèí Í. Å. Ìåõàíèçì âîçíèêíîâåíèÿ
îäíîñïèíîâûõ àñèììåòðèé â èíêëþçèâíûõ àäðîí-
íûõ ïðîöåññàõ

Ñèñàêÿí À. Í., Øåâ÷åíêî Î. Þ., Íàãàéöåâ À. Ï., Èâà-

íîâ Î. Í. Ýôôåêòû ïîëÿðèçàöèè â äðåëë-ÿíîâñêèõ
ïðîöåññàõ

Ðûáàêîâ Þ. Ï. Êîñìè÷åñêèå êèðàëüíûå âèõðè

Ïàñè÷íûé A. A. Êóëîíîâñêèå ðåçîíàíñû è äèíàìèêà
ýëåêòðîðàñùåïëåíèÿ ÿäåð ýëåêòðîíàìè âûñîêèõ
ýíåðãèé

Ñëàâíîâ Ä. À. Ïðîáëåìà ëîêàëüíîñòè â êâàíòîâûõ èç-
ìåðåíèÿõ

� A regular issue (2010. V. 41, Issue 1) of the journal
«Physics of Elementary Particles and Atomic Nuclei»
has been published. It includes the following articles:

Gusakov Yu. V., Grigalashvili N., Kekelidze G. D.,

Lysan V. M., Myalkovskiy V. V., Peshekhonov V. D., Rus-

sakovich N. A., Savenkov A. A., Khabarova E. M.,

Dittus F., Froidevaux D. R&D and Mass Production of
the B Type Modules for the ATLAS Transition Radiation
Tracker

Gostev I. M. The Methods of Identification of Graphic
Objects on the Base of Geometric Correlation

Troshin S. M., Tyurin N. E. Mechanism of Single-Spin
Asymmetries Generation in the Inclusive Hadron
Processes

Sissakian A. N., Shevchenko O. Yu., Nagaytsev A. P.,

Ivanov O. N. Polarization Effects in Drell–Yan
Processes

Rybakov Yu. P. Cosmic Chiral Vortices

Pasichny A. A. The Coulomb Resonances and the Dy-
namics of the Nucleus Electrodisintegration by High En-
ergy Electrons

Slavnov D. A. Locality Problem in Quantum Measure-
ments

Ý×Àß PARTICLES AND NUCLEI



2010
Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ÿäåðíîé ôèçèêå 17–19 èþíÿ, Äóáíà
19-é Ìåæäóíàðîäíûé êîëëîêâèóì «Èíòåãðèðóåìûå ñèñòåìû è êâàíòîâûå ñèììåòðèè» 17–19 èþíÿ, Ïðàãà
Ïðàêòèêà äëÿ øêîëüíèêîâ è ó÷èòåëåé èç øêîë Ïîëüøè 19–29 èþíÿ, Äóáíà
Åâðîïåéñêàÿ øêîëà ïî ôèçèêå âûñîêèõ ýíåðãèé 20 èþíÿ – 3 èþëÿ, Ðåéñáóðã,

Ôèíëÿíäèÿ
Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå ÷àñòèö 21–22 èþíÿ, Äóáíà
Ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä 24–25 èþíÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå ïî òåîðèè àòîìíîãî ÿäðà (ÊÀÍ – ËÒÔ ÎÈßÈ) 28 èþíÿ – 4 èþëÿ, Äóáíà
4-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ðàñïðåäåëåííûå âû÷èñëåíèÿ è ãðèä-òåõíîëîãèè
â íàóêå è îáðàçîâàíèè»

28 èþíÿ – 3 èþëÿ, Äóáíà

Øêîëà äëÿ ó÷èòåëåé ôèçèêè èç ñòðàí-ó÷àñòíèö ÎÈßÈ 4–10 èþëÿ, Äóáíà
3-è Âûñøèå êóðñû «Ñèíõðîòðîííûå è íåéòðîííûå èññëåäîâàíèÿ íàíîñèñòåì» (ÑÈÍ-íàíî) 4–11 èþëÿ, Äóáíà
Ìåæäóíàðîäíàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà äëÿ ñòóäåíòîâ èç ñòðàí-ó÷àñòíèö ÎÈßÈ 5–25 èþëÿ, Äóáíà
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ ïî òåîðåòè÷åñêîé ôèçèêå «Äóáíà–íàíî-2010» 5–10 èþëÿ, Äóáíà
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ñèììåòðèè è ñïèí» 18–24 èþëÿ, Ïðàãà
14-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ìåòîäû ñèììåòðèè â ôèçèêå» 16–21 àâãóñòà,

Öàõêàäçîð, Àðìåíèÿ
Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå «Êðèòè÷åñêàÿ òî÷êà è íà÷àëî äåêîíôàéíìåíòà» 23–29 àâãóñòà, Äóáíà
1-ÿ Ìåæäóíàðîäíàÿ ëåòíÿÿ øêîëà «Îñíîâû ðàäèàöèîííîé áåçîïàñíîñòè è áåçîïàñíîãî îáðàùåíèÿ
ñ ðàäèîàêòèâíûìè îòõîäàìè»

29 àâãóñòà – 8 ñåíòÿáðÿ,
Àëóøòà, Óêðàèíà

Ðàáî÷åå ñîâåùàíèå «Ïîèñê ðåäêèõ ðàñïàäîâ Ê-ìåçîíîâ» Ñåíòÿáðü–îêòÿáðü, Äóáíà
4-å Ñèñàêÿíîâñêèå ÷òåíèÿ «Ïðîáëåìû áèîõèìèè, ðàäèàöèîííîé è êîñìè÷åñêîé áèîëîãèè» 5–9 ñåíòÿáðÿ, Àëóøòà
Ìåæäóíàðîäíàÿ øêîëà ïî ñîâðåìåííîé ìàòåìàòè÷åñêîé ôèçèêå 5–15 ñåíòÿáðÿ, Äóáíà
Ìåæäóíàðîäíàÿ ñòóäåí÷åñêàÿ ïðàêòèêà äëÿ ñòóäåíòîâ èç ÞÀÐ 5–26 ñåíòÿáðÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå ïî êîððåëÿöèÿì ÷àñòèö è ôåìòîñêîïèè 6–12 ñåíòÿáðÿ, Êèåâ
2-é ñèìïîçèóì «Ìîäåëè è ìåòîäû â ìîíî÷àñòè÷íûõ è ìíîãî÷àñòè÷íûõ ñèñòåìàõ» 8–10 ñåíòÿáðÿ, Äóáíà
Íàó÷íî-èñòîðè÷åñêèé ìåìîðèàëüíûé ñåìèíàð ê 100-ëåòèþ ñî äíÿ ðîæäåíèÿ Ì. Ã. Ìåùåðÿêîâà 16–17 ñåíòÿáðÿ, Äóáíà
2-ÿ Äóáíåíñêàÿ íàó÷íàÿ ìîëîäåæíàÿ øêîëà «Óïðàâëåíèå èííîâàöèÿìè» 17–22 ñåíòÿáðÿ, Äóáíà
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2010
Meeting of the Programme Advisory Committee for Nuclear Physics 17–19 June, Dubna
The 19th international colloquium «Integrable Systems and Quantum Symmetries» 17–19 June, Prague
Practice for school pupils and teachers from Polish schools at JINR 19–29 June, Dubna
European School on High Energy Physics 20 June – 3 July, Raseborg,

Finland
Meeting of the Programme Advisory Committee for Particle Physics 21–22 June, Dubna
Meeting of the Programme Advisory Committee for Condensed Matter Physics 24–25 June, Dubna
Workshop on Atomic Nucleus Theory (KAS–JINR BLTP) 28 June – 4 July, Dubna
The 4th international conference «Distributed Calculations and Grid-Technology in Science and
Education»

28 June – 3 July, Dubna

School for physics teachers from JINR Member States 4–10 July, Dubna
The 3rd Higher Education Courses «Synchrotron and Neutron Research of Nanosystems» (SYN-nano) 4–11 July, Dubna
International Summer Student Practice for students from JINR Member States 5–25 July, Dubna
International conference on theoretical physics «Dubna–Nano-2010» 5–10 July, Dubna
International conference «Symmetry and Spin» 18–24 July, Prague
The 14th international conference «Symmetry Methods in Phhysics» 16–21 August,

Tsakhkadzor, Armenia
International workshop «Critical Point and Onset of Deconfinement» 23–29 August, Dubna
The 1st international summer school «Basics of Radiation Safety and Secure Handling of Radioactive
Waste»

29 August – 8 September,
Alushta, Ukraine

Workshop «Search for Rare K-Meson Decays» September–October, Dubna
The 4th Sissakian readings «Problems of Biochemistry, Radiation and Space Biology» 5–9 September, Alushta
International Summer School on Modern Mathematical Physics 5–15 September, Dubna
International Student Practice for RSA students 5–26 September, Dubna
Workshop on Particle Correlations and Femtoscopy 6–12 September, Kiev
The 2nd symposium «Models and Methods in Few- and Many-Body Systems» 8–10 September, Dubna
Scientific-historical memorial seminar dedicated to the centenary of M. G. Meshcheryakov’s birth 16–17 September, Dubna
The 2nd Dubna scientific school for young scientists «Innovations Management» 17–22 September, Dubna
International meeting «Bogoliubov Readings» 22–25 September, Dubna
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Ìåæäóíàðîäíîå ñîâåùàíèå «Áîãîëþáîâñêèå ÷òåíèÿ» 22–25 ñåíòÿáðÿ, Äóáíà
108-ÿ ñåññèÿ Ó÷åíîãî ñîâåòà ÎÈßÈ 23–24 ñåíòÿáðÿ, Äóáíà
4-å Ìåæäóíàðîäíîå ðàáî÷åå ñîâåùàíèå «Ìîëåêóëÿðíî-äèíàìè÷åñêîå ìîäåëèðîâàíèå
â íàóêàõ î âåùåñòâå è áèîëîãèè» (MSSMBS’10)

26–29 ñåíòÿáðÿ,
Äóáíà–Ìîñêâà

Ìåæäóíàðîäíàÿ øêîëà ïî íåéòðèííîé ôèçèêå èì. Á. Ì. Ïîíòåêîðâî 26 ñåíòÿáðÿ – 6 îêòÿáðÿ,
Àëóøòà, Óêðàèíà

55-ÿ åæåãîäíàÿ êîíôåðåíöèÿ Þæíî-Àôðèêàíñêîãî èíñòèòóòà ôèçèêè 27 ñåíòÿáðÿ – 1 îêòÿáðÿ,
Ïðåòîðèÿ

20-é Áàëäèíñêèé ìåæäóíàðîäíûé ñåìèíàð «Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà è êâàíòîâàÿ
õðîìîäèíàìèêà»

4–9 îêòÿáðÿ, Äóáíà

Êðûìñêèå ñîâåùàíèÿ 9–14 îêòÿáðÿ, Àëóøòà
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Èññëåäîâàíèÿ âíóòðåííèõ íàïðÿæåíèé è òåêñòóðû ñ ïîìîùüþ
íåéòðîííîé è ñèíõðîòðîííîé äèôðàêöèè»

12–14 îêòÿáðÿ, Äóáíà

Ðàáî÷åå ñîâåùàíèå «Ñòðóêòóðà ÿäðà: íîâûå äîñòèæåíèÿ» (Ê 85-ëåòèþ ïðîôåññîðà Â. Ã. Ñîëîâüåâà) 14–16 îêòÿáðÿ, Äóáíà
13-ÿ Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Íàóêà. Ôèëîñîôèÿ. Ðåëèãèÿ» 19–21 îêòÿáðÿ, Äóáíà
Ìåæäóíàðîäíûé ñèìïîçèóì ïî ÿäåðíîé ìåòðîëîãèè in situ äëÿ ðàäèîýêîëîãèè 20–23 îêòÿáðÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè NEMO-3/SuperNemo 25–28 îêòÿáðÿ, Äóáíà
2-é ìîëîäåæíûé êîíâåíò Öåíòðàëüíîãî ôåäåðàëüíîãî îêðóãà 27–29 îêòÿáðÿ, Äóáíà
Ðàáî÷åå ñîâåùàíèå ÞÀÐ–ÎÈßÈ «5 ëåò âìåñòå» 17–19 íîÿáðÿ, Ïðåòîðèÿ
Ñîâåùàíèå èíñïåêòîðñêîãî ñîñòàâà ïî íàäçîðó çà ÿäåðíîé è ðàäèàöèîííîé áåçîïàñíîñòüþ
èññëåäîâàòåëüñêèõ ÿäåðíûõ óñòàíîâîê

Íîÿáðü, Äóáíà

Çàñåäàíèå Ôèíàíñîâîãî êîìèòåòà ÎÈßÈ 23–24 íîÿáðÿ, Äóáíà
Ñîâåùàíèå Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé Íîÿáðü, Äóáíà
Çàñåäàíèå ýêñïåðòíîãî êîìèòåòà ïî óñêîðèòåëüíîìó êîìïëåêñó íóêëîòðîí-Ì/NICA Íîÿáðü, Äóáíà
21-ÿ ñåññèÿ Îáúåäèíåííîãî êîìèòåòà ïî ñîòðóäíè÷åñòâó IN2P3–ÎÈßÈ Íîÿáðü, Ïàðèæ
Ðàáî÷åå ñîâåùàíèå êîëëàáîðàöèè «Áàéêàë» 30 íîÿáðÿ – 3 äåêàáðÿ, Äóáíà
Ìåæäóíàðîäíîå ñîâåùàíèå ïî ýêñïåðèìåíòó ATLAS «Æèäêîàðãîííàÿ ïîäñèñòåìà äåòåêòîðà
ATLAS»

6–9 äåêàáðÿ, Äóáíà
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The 108th session of the JINR Scientific Council 23–24 September, Dumna
The 4th international workshop «Molecular Simulations Studies in Material and Biological Sciences» 26–29 September,

Dubna–Moscow
International Pontecorvo School on Neutrino Physics 26 September – 6 October,

Alushta, Ukraine
The 55th annual Conference of SAIP 27 September – 1 October,

Pretoria
The 20th Baldin international seminar on problems in high energy physics «Relativistic Nuclear Physics
and Quantum Chromodynamics»

4–9 October, Dubna

Crimean meetings 9–14 October, Alushta
International Workshop «Stress and Texture Investigation by Means of Neutron and Synchrotron
Diffraction»

12–14 October, Dubna

Workshop «Nucleus Structure: New Achievements», dedicated to the 85th anniversary of
Professor V. G. Soloviev’s birth

14–16 October, Dubna

The 13th international conference «Science. Philosophy. Religion» 19–21 October, Dubna
International Symposium on Nuclear Metrology In Situ for Radioecology 20–23 October, Dubna
Workshop on NEMO–3/SuperNemo collaboration 25–28 October, Dubna
The 2nd Youth Innovation Convention of the RF Central District 27–29 October, Dubna
RSA–JINR workshop «Five Years Together» 17–19 November, Pretoria
Meeting of the Inspectorate for Nuclear and Radiation Safety of Nuclear Research Facilities (NRF) November, Dubna
Meeting of the JINR Finance Committee 23–24 November, Dubna
Session of the JINR Committee of Plenipotentiaries November, Dubna
Meeting of the Nuclotron-M/NICA Machine Advisory Committee November, Dubna
The 21st meeting of the Joint Committee on IN2P3–JINR cooperation November, Paris, France
Workshop on the «Baikal» collaboration 30 November – 3 December,

Dubna
International meeting on the ATLAS experiment «Liquid Argon Subsystem of the ATLAS Detector» 6–9 December, Dubna
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