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NICA: øàã â áóäóùåå

Ïðîåêò íîâîãî êîëëàéäåðà NICA äëÿ èçó÷åíèÿ
ñëîæíîãî è çàãàäî÷íîãî ÿâëåíèÿ — ñìåøàííîé ôàçû
êâàðê-ãëþîííîé ìàòåðèè — ïîÿâèëñÿ ñîâñåì íåäàâíî è
óæå óñïåë ïîëó÷èòü èçâåñòíîñòü ñðåäè ýêñïåðòîâ â îá-
ëàñòè ôèçèêè âûñîêèõ ýíåðãèé. Ñâåðõïðîâîäÿùèé âû-
ñîêîýíåðãåòè÷åñêèé óñêîðèòåëüíûé êîìïëåêñ òÿæåëûõ
èîíîâ íà âñòðå÷íûõ ïó÷êàõ NICA (Nuclotron-based Ion
Collider fAcility), êàê ñëåäóåò èç åãî íàçâàíèÿ, áàçèðóåò-
ñÿ íà óñêîðèòåëå ÿäåð — íóêëîòðîíå Ëàáîðàòîðèè ôè-
çèêè âûñîêèõ ýíåðãèé èì. Â. È. Âåêñëåðà è À. Ì. Áàë-
äèíà Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé.
Ñèëüíûå íàó÷íûå øêîëû è òðàäèöèè Äóáíû, çàëîæåí-
íûå îñíîâàòåëÿìè ìåæäóíàðîäíîãî ÿäåðíîãî öåíòðà íà
ðîññèéñêîé çåìëå — Í. Í. Áîãîëþáîâûì, Ä. È. Áëî-
õèíöåâûì, Ã. Í. Ôëåðîâûì, È. Ì. Ôðàíêîì è äðóãèìè
êðóïíåéøèìè ó÷åíûìè, ñòàëè îñíîâîé äëÿ íåïðåðûâ-
íîãî ðàçâèòèÿ Èíñòèòóòà. Äàæå â ñàìûå ñëîæíûå âðå-
ìåíà ôèçèêè Äóáíû ïðîäîëæàëè ñâîé ïóòü ê âåðøèíàì
íàó÷íîãî çíàíèÿ. Ïðîåêò NICA — ÿðêîå ïðîäîëæåíèå

ýòîãî ïóòè. Ïðîåêòû òàêîãî ðîäà îáû÷íî äîëãî ñîçðåâà-
þò è ðåàëèçóþòñÿ äåñÿòèëåòèÿìè. Ñîñòîÿâøèéñÿ â
Äóáíå î÷åðåäíîé êðóãëûé ñòîë ïî îáñóæäåíèþ ôèçè÷å-
ñêîé ïðîãðàììû NICA ïðîäåìîíñòðèðîâàë ñòðåìè-
òåëüíûå òåìïû ðàçâèòèÿ è îñóùåñòâëåíèÿ ïðîåêòà âû-
ñîêîòåõíîëîãè÷íîãî óñêîðèòåëüíîãî êîìïëåêñà â Ðîñ-
ñèè.

Ðîññèÿ õî÷åò âîéòè â ãðóïïó ëèäåðîâ èííîâàöèîí-
íîãî ðàçâèòèÿ, íî ýòî ñëîæíàÿ çàäà÷à. Áûñòðî ñäâèíóòü
äåëî ñ ìåðòâîé òî÷êè ìîãóò òîëüêî ìîùíûå íàó÷íûå
ïðîåêòû ñ äåðçêîé íàó÷íîé ïðîãðàììîé è âûñîêèìè
òåõíîëîãè÷åñêèìè òðåáîâàíèÿìè ê òåõíèêå è ïðèáî-
ðàì. Èìåííî îíè ñïîñîáíû âûçâàòü âñïëåñê èííîâàöè-
îííîãî è ïðîìûøëåííîãî ðàçâèòèÿ.

Èññëåäîâàòåëüñêàÿ ãðóïïà Îáúåäèíåííîãî èíñòè-
òóòà ÿäåðíûõ èññëåäîâàíèé ïîä ðóêîâîäñòâîì àêàäåìè-
êà À. Í. Ñèñàêÿíà çàäóìàëà ðåàëèçîâàòü èìåííî òàêîé
ñìåëûé ïðîåêò ïîä èìåíåì NICA — ïðîåêò ñîçäàíèÿ
ñâåðõïðîâîäÿùåãî óñêîðèòåëüíîãî êîìïëåêñà òÿæåëûõ
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A. Sissakian, A. Sorin

NICA: Pacing Forward

The project of the new collider NICA for studies of an
intricate and mysterious phenomenon — the mixed phase
of the quark–gluon matter — has been only recently born;
nevertheless, it has already won renown among experts in
high energy physics. The superconducting high-energy ac-
celerator complex of heavy ions with colliding beams
NICA (Nuclotron-based Ion Collider fAcility), as it results
from its name, is based on the nuclei accelerator — the Nu-
clotron of the Veksler and Baldin Laboratory of High Ener-
gy Physics at the Joint Institute for Nuclear Research. Ro-
bust scientific schools and traditions of Dubna, established
by the founders of the international nuclear centre in the
territory of Russia — N. Bogoliubov, D. Blokhintsev,
G. Flerov, I. Frank and other famous scientists, laid the ba-
sis for continuous development of the Institute. Even in
hardest times Dubna physicists kept working for new scien-
tific results. The NICA project is a bright example of this
tradition. The round-table discussion in Dubna on the
NICA physics programme illustrated the fast tempo of the
project development and construction of the high-technolo-

gy accelerator complex in Russia, though such projects
usually take much time to mature and are implemented for
decades.

It is vital for Russia to become a member of the team of
innovation development leaders, but this task is far from
being easy. Only vigorous scientific projects with a daring
research programme and high technology requirements on
the equipment can set the work moving. It is these projects
that are capable of triggering off a breakthrough in innova-
tion and industry development.

A research group of the Joint Institute for Nuclear Re-
search, headed by one of the authors of this article Acad-
emician A. Sissakian, has conceived to implement exactly
such a daring project, NICA, to develop a superconducting
accelerator complex for heavy ions with colliding beams.
Physicists from Dubna and other Russian scientific cen-
tres — the Institute for Nuclear Research of RAS, the Insti-
tute of High Energy Physics, the Budker Institute for Nu-
clear Physics, the Scientific Research Institute for Nuclear
Physics of Moscow State University, the Institute of Theo-
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èîíîâ íà âñòðå÷íûõ ïó÷êàõ. Ýòó ñóïåðñîâðåìåííóþ
ìàøèíó ôèçèêè Äóáíû è åùå ðÿäà ðîññèéñêèõ èíñòè-
òóòîâ — ÈßÈ ÐÀÍ, ÃÍÖ ÈÔÂÝ, ÈßÔ èì. Ã. È. Áóäêå-
ðà, ÍÈÈßÔ ÌÃÓ, ÈÒÝÔ è äð. — ïëàíèðóþò èñïîëüçî-
âàòü äëÿ ïîèñêà ñìåøàííîé ôàçû ÿäåðíîé ìàòåðèè. Ðàç-
ðàáîòêà ïðîåêòà âåäåòñÿ ñ ñåðåäèíû 2006 ã. â òåñíîì
ñîòðóäíè÷åñòâå ñ âåäóùèìè èíñòèòóòàìè Ðîññèéñêîé
àêàäåìèè íàóê, Ðîñàòîìà, Ðîñíàóêè, Ðîñîáðàçîâàíèÿ,
ÌÃÓ è ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò». Â ðåçóëüòàòå
îñóùåñòâëåíèÿ ïðîåêòà áóäåò ñîçäàí óíèêàëüíûé óñêî-
ðèòåëüíûé êîìïëåêñ — êàñêàä ÷åòûðåõ óñêîðèòåëåé,
îäèí èç êîòîðûõ óæå ñóùåñòâóåò è íûíå äåéñòâóåò —
ñâåðõïðîâîäÿùèé èîííûé ñèíõðîòðîí íóêëîòðîí.

Íóêëîòðîí Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé
ñ áîëüøèì òðóäîì è íàïðÿæåíèåì ñèë ñîòðóäíèêîâ Èí-
ñòèòóòà áûë ïîñòðîåí â ñëîæíûå 1990-å è óæå óñïåë ïî-
ðàáîòàòü íà ïîëüçó ìèðîâîé íàóêè. Ïðàâäà, èç-çà áîëåå
÷åì ñêðîìíîãî ôèíàíñèðîâàíèÿ ýòîò óíèêàëüíûé
ñâåðõïðîâîäÿùèé óñêîðèòåëü íå äîñòèã òîãäà òåõ ïàðà-
ìåòðîâ ïó÷êà, äëÿ êîòîðûõ áûë çàäóìàí, — âîçìîæíî-

ñòè äîñòóïíîãî ïî òîãäàøíèì ñðåäñòâàì âàêóóìíîãî è
êðèîãåííîãî îáîðóäîâàíèÿ íå ïîçâîëèëè «ïîéòè ââåðõ
ïî ýíåðãèÿì». È âîò òåïåðü ïðîåêò NICA âäîõíóë â
íóêëîòðîí íîâóþ æèçíü è îòêðûë ïåðåä ôèçèêîé âûñî-
êèõ ýíåðãèé íîâûå ïåðñïåêòèâû.

Èññëåäîâàíèå ñâîéñòâ ÿäåðíîé ìàòåðèè — ôóíäà-
ìåíòàëüíàÿ çàäà÷à ñîâðåìåííîé ôèçèêè âûñîêèõ ýíåð-
ãèé. Ýêñïåðèìåíòû çäåñü âåäóòñÿ íà ñâåðõìàëûõ ìàñ-
øòàáàõ — â ìèëëèîí ðàç ìåíüøå íàíîìåòðà. Ðåøåíèå
æå ýòîé ôóíäàìåíòàëüíîé çàäà÷è íå òîëüêî îòêðûâàåò
íîâûå ãîðèçîíòû íàøåìó âçãëÿäó íà ìèð, ïîçâîëÿÿ ðà-
çîáðàòüñÿ â ýâîëþöèè Âñåëåííîé, íî è ñîçäàåò îñíîâó
äëÿ ðàçâèòèÿ íîâûõ òåõíîëîãèé íà ñâåðõìàëûõ ìàñ-
øòàáàõ.

Åñòü ãèïîòåçà, ÷òî ïîäîáíî êèïåíèþ âîäû, êîãäà
îäíîâðåìåííî â êàñòðþëå áóðëÿò âîäà è ïàð, ó êâàðê-
ãëþîííîé ìàòåðèè òîæå ñóùåñòâóåò ñìåøàííàÿ ôàçà.
Ñìåøàííàÿ ôàçà àäðîííîé ìàòåðèè äîëæíà âêëþ÷àòü
îäíîâðåìåííî ñâîáîäíûå êâàðêè, ãëþîíû è ïðîòîíû ñ
íåéòðîíàìè, âíóòðè êîòîðûõ êâàðêè óæå ñâÿçàíû —
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retical and Experimental Physics — plan to use this super
modern facility to search for the mixed phase of nuclear
matter. The project has been under development since 2006
in close cooperation with leading institutions of the Rus-
sian Academy of Sciences, the State Corporation on Atom-
ic Energy Rosatom, the Federal Agency on Science and In-
novations, the Federal Agency on Education, Moscow
State University, and the Russian Scientific Centre «Kur-
chatov Institute». The accomplishment of the project will
result in the construction of a unique accelerator com-
plex — a cascade of four accelerators, one of which already

operates — the superconducting ion synchrotron called the
Nuclotron.

The Nuclotron of the JINR Laboratory of High Energy
Physics was constructed with much effort and hardship in
the difficult times of the 1990s. Its operation was useful for
the world science, but, due to insufficient financing, this
unique superconducting accelerator did not manage to
reach the scheduled beam parameters — the capacity of the
affordable at that time vacuum and cryogenic equipment
did not allow further energy increase. Today the NICA pro-

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 9 ñåíòÿáðÿ. 4-é êðóãëûé ñòîë «Ôèçèêà íà êîëëàéäåðå NICA»

Bogoliubov Laboratory of Theoretical Physics, 9 September. The 4th round-table discussion «Physics at the NICA Collider»
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ñêëååíû ãëþîíàìè. Åñëè ïîñìîòðåòü íà ôàçîâóþ äèà-
ãðàììó â êîîðäèíàòàõ òåìïåðàòóðà–ïëîòíîñòü áàðèî-
íîâ, òî ãðàíèöà ñîñòîÿíèé «àäðîííàÿ è êâàðê-ãëþîííàÿ
ïëàçìà» ïðåäñòàâëÿåò ñîáîé âîâñå íå òîíêóþ ëèíèþ íà
ýòîì ãðàôèêå, à öåëóþ îáëàñòü, ðàçìåð è ôîðìó êîòîðîé
ïîêà òðóäíî ïðåäñêàçàòü. Â ýòîé îáëàñòè ôàçîâîé äèà-
ãðàììû, íàçâàííîé «äóáíåíñêàÿ ïîëÿíà», êàê ðàç è ñó-
ùåñòâóåò ñìåøàííàÿ ôàçà àäðîííîé ìàòåðèè.

Êîëëàéäåð NICA, ñòðîèòåëüñòâî êîòîðîãî ïëàíè-
ðóåòñÿ çàâåðøèòü ê 2015 ã., ñõåìàòè÷íî âûãëÿäèò òàê.
Èñòî÷íèê òÿæåëûõ èîíîâ KRION ïîñûëàåò ÿäðà â ëè-
íåéíûé óñêîðèòåëü, êîòîðûé áóäåò ñîçäàí ñïåöèàëè-
ñòàìè Èíñòèòóòà ôèçèêè âûñîêèõ ýíåðãèé (Ïðîòâèíî).
Äàëåå ïó÷îê ïîïàäàåò â áóñòåð-ñèíõðîòðîí, ãäå ÷àñòè-
öû ðàçãîíÿþòñÿ äî íóæíîé ýíåðãèè. Îòòóäà 34 ñãóñòêà
èç 10 ìèëëèàðäîâ ÿäåð â êàæäîì ïåðåìåùàþòñÿ â íó-
êëîòðîí è, âûñòðàèâàÿñü òàì ñâåðõïðîâîäÿùèìè ìàã-
íèòàìè â òîí÷àéøóþ íèòü äëèíîé 30 ñì, ðàçëåòàþòñÿ â
âèäå äâóõ âñòðå÷íûõ ïó÷êîâ èç 17 ñãóñòêîâ ÿäåð —
êàæäûé â ñâîå êîëüöî èîííîãî êîëëàéäåðà äëèíîé
225 ì.

Äâà êîëüöà êîëëàéäåðà äîëæíû ïåðåñå÷üñÿ â äâóõ
òî÷êàõ, îñíàùåííûõ äåòåêòîðàìè. Îäèí èç íèõ — ìíî-
ãîöåëåâîé äåòåêòîð MPD (MultiPurpose Detector). Îí
ñìîæåò âûÿâèòü íàëè÷èå ñìåøàííîé ôàçû è ðÿä äðóãèõ

çàêîíîìåðíîñòåé â ýòîé îáëàñòè ýíåðãèè. Äåòåêòîð
ïðîåêòèðóåòñÿ òàê, ÷òîáû «çàñå÷ü» ÷àñòèöû, âûëåòàþ-
ùèå èç òî÷êè ñîóäàðåíèÿ ïó÷êîâ ïî âñåì âîçìîæíûì
íàïðàâëåíèÿì. Äëÿ ñîçäàíèÿ ïðèáîðà ñ òàêèì âûñîêèì
óðîâíåì ÷óâñòâèòåëüíîñòè ïîòðåáóþòñÿ ïðèíöèïèàëü-
íî íîâûå òåõíîëîãè÷åñêèå ðåøåíèÿ.

Äðóãîé äåòåêòîð ïëàíèðóåòñÿ äëÿ ñïèíîâîé ïðî-
ãðàììû èññëåäîâàíèé. Ïîëÿðèçàöèÿ ÷àñòèö — åùå
îäíà òàéíà ìèðîçäàíèÿ. Òåîðåòèêè Äóáíû ëåëåþò íàäå-
æäó, ÷òî è ýòó òàéíó ïîìîãóò ðàñêðûòü ýêñïåðèìåíòû
íà êîëëàéäåðå NICA, ïðîåêòèðóåìîì ñîâìåñòíî ñî ñïå-
öèàëèñòàìè íîâîñèáèðñêîãî Èíñòèòóòà ÿäåðíîé ôèçè-
êè èì. Ã. È. Áóäêåðà — ïåðâîïðîõîäöàìè óñêîðèòåëü-
íûõ òåõíîëîãèé íà âñòðå÷íûõ ïó÷êàõ.

Â Äóáíå ïîëíûì õîäîì èäóò ðàáîòû ïî ìîäåðíèçà-
öèè íóêëîòðîíà: ïðèíöèïèàëüíî óëó÷øåí âàêóóì â
êîëüöå, ïîëíîñòüþ ìîäåðíèçèðîâàí êðèîãåííûé êîì-
ïëåêñ — ñåðäöå ñâåðõïðîâîäÿùåãî óñêîðèòåëÿ. Îáíî-
âëåíà ñèñòåìà ïèòàíèÿ, óñòàíàâëèâàåòñÿ ñîâðåìåííîå
äèàãíîñòè÷åñêîå îáîðóäîâàíèå, èäåò ðàáîòà ïî ñîçäà-
íèþ íîâîãî èñòî÷íèêà èîíîâ. Ïàðàëëåëüíî ïðîäâèãàåò-
ñÿ ðàçðàáîòêà òåõíè÷åñêîãî ïðîåêòà óñêîðèòåëüíîãî
êîìïëåêñà NICA è êîíöåïòóàëüíîãî ïðîåêòà ýêñïåðè-
ìåíòàëüíîé óñòàíîâêè.
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ject has inspired the Nuclotron with a new life and opened
new prospects for high energy physics.

Studies of the properties of nuclear matter are a funda-
mental task for modern high energy physics. Experimental
research is conducted in this domain on a super small
scale — million times less than a nanometer. The solution
of this fundamental task not only opens new horizons for
our world perception, enabling us to decipher the Universe
evolution, but also lays the basis for the development of
new techniques on the super small scale.

In a certain hypothesis, quark–gluon matter has a
mixed phase, like water that boils in the pot simultaneously
with vapour. The mixed phase of hadron matter should in-
clude simultaneously free quarks, gluons and protons with
neutrons inside which quarks are already constrained —
glued with gluons. In the phase diagram in baryon tempera-
ture-density coordinates, the border of the states «hadron
and quark–gluon plasma» is not a thin line but a domain
whose size and shape is still difficult to predict. It is in this
domain called «the Dubna meadow» where the mixed
phase of hadron matter exists.

The NICA collider, whose construction is planned to
have been accomplished by 2015, can be schematically de-

scribed as follows: the heavy-ion source KRION propels
nuclei into the linear accelerator that will be constructed by
specialists from the Institute of High Energy Physics in
Protvino. Then the beam comes into the booster syn-
chrotron where particles are accelerated up to the necessary
energy. Thirty-four bunches consisting of 10 milliard nu-
clei each are transported into the Nuclotron and, being lined
up into a thinnest thread 30 cm long with superconducting
magnets, scatter in the form of two colliding beams of 17
bunches — each into its own ring of the 225 m long ion col-
lider.

The two rings of the collider must intersect in two
points equipped with detectors. One of them is the Multi-
Purpose Detector (MPD). It will be able to detect the exis-
tence of the mixed phase and a number of other regularities
in this energy range. The detector is designed to «spot» par-
ticles that dash from the beam colliding point in all possible
directions. It will be necessary to apply principally new
technological approaches to develop a device with the level
of sensitivity that high.

Another detector is planned for the spin programme.
Particle polarization is one more mystery of the Universe.
Dubna theoreticians hope that they will be able to unravel it
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Â öåíòðå NICA, ñîçäàííîì â ðàìêàõ Ëàáîðàòîðèè
ôèçèêè âûñîêèõ ýíåðãèé, íàä ïðîåêòîì íîâîãî óñêîðè-
òåëüíîãî êîìïëåêñà è ýêñïåðèìåíòàëüíûõ óñòàíîâîê
ðàáîòàåò íåñêîëüêî ãðóïï âûñîêîêëàññíûõ ñïåöèàëè-
ñòîâ èç ðàçíûõ ëàáîðàòîðèé Èíñòèòóòà. Ýòî òåîðåòèêè,
ïðîãðàììèñòû, ñïåöèàëèñòû ïî óñêîðèòåëüíîé òåõíè-
êå, ìåòîäèñòû è ôèçèêè-ýêñïåðèìåíòàòîðû. Îáùåå ðó-
êîâîäñòâî öåíòðîì îñóùåñòâëÿåò ñîðóêîâîäèòåëü ïðî-
åêòà NICA, çàìåñòèòåëü äèðåêòîðà Ëàáîðàòîðèè òåîðå-
òè÷åñêîé ôèçèêè ïðîôåññîð À. Ñ. Ñîðèí. Ðàáîòàìè ïî
ñîçäàíèþ óñêîðèòåëüíîãî êîìïëåêñà ðóêîâîäèò
÷ëåí-êîððåñïîíäåíò ÐÀÍ È. Í. Ìåøêîâ. Åãî ó÷åíèê —
çàìåñòèòåëü ãëàâíîãî èíæåíåðà ÎÈßÈ Ã. Â. Òðóáíè-
êîâ — âîçãëàâëÿåò ïðîöåññ ìîäåðíèçàöèè íóêëîòðîíà.
Äåÿòåëüíîñòü êîëëåêòèâà ðàçðàáîò÷èêîâ
ìíîãîöåëåâîãî äåòåêòîðà MPD íàïðàâëÿåò äèðåêòîð
Ëàáîðàòîðèè ôèçèêè âûñîêèõ ýíåðãèé ïðîôåññîð
Â. Ä. Êåêåëèäçå.

Ñòðîèòåëüñòâî ñîâðåìåííûõ ýêñïåðèìåíòàëüíûõ
óñòàíîâîê íåâîçìîæíî áåç äåòàëüíîé òåõíè÷åñêîé ïðî-
ðàáîòêè, è ëàáîðàòîðèÿ ñòàðàåòñÿ ïðèâëåêàòü íàèáîëåå
êâàëèôèöèðîâàííûõ èíæåíåðîâ-êîíñòðóêòîðîâ. Îäèí
èç íèõ, Í. Ä. Òîïèëèí, âåðíóëñÿ â Äóáíó èç Øâåéöà-
ðèè, ãäå, ðàáîòàÿ â ÖÅÐÍ, îòâå÷àë çà ñîçäàíèå òîðöåâîé
êàëîðèìåòðèè óñòàíîâêè ATLAS íà áîëüøîì àäðîííîì

êîëëàéäåðå. Ñåãîäíÿ îí ÿâëÿåòñÿ ãëàâíûì êîíñòðóêòî-
ðîì êîìïëåêñà NICA. Òî, ÷òî â Äóáíó âîçâðàùàþòñÿ
êîíñòðóêòîðû, — õîðîøèé çíàê. Âåäü èìåííî îíè ìàñ-
ñîâî óåõàëè íà Çàïàä, êîãäà ñòàëà ðàçâàëèâàòüñÿ ðîñ-
ñèéñêàÿ íàóêà. À òàì èõ âûñîêàÿ êâàëèôèêàöèÿ áûëà è
îñòàåòñÿ âîñòðåáîâàííîé. Ðàç ôèçèêè è èíæåíåðû åäóò
â Äóáíó, çíà÷èò, Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èñ-
ñëåäîâàíèé — íà âåðíîì ïóòè.

Ñîçäàíèå óñêîðèòåëÿ — äåëî æèâîå, òåñíî ñâÿçàí-
íîå ñ òå÷åíèåì ðåàëüíûõ ñîáûòèé. Ïîýòîìó è ïðîãðàì-
ìà òàêîé ìàøèíû, è, ñîîòâåòñòâåííî, êîíöåïöèÿ êîí-
ñòðóêòèâíûõ ýëåìåíòîâ óñêîðèòåëüíîãî êîìïëåêñà íà-
õîäÿòñÿ â äèíàìèêå äî ñàìîãî íà÷àëà ñòðîèòåëüñòâà
ìàñøòàáíîãî ñîîðóæåíèÿ.

Âåñíîé íûíåøíåãî ãîäà âûøëà â ñâåò ïåðâàÿ âåð-
ñèÿ èçäàíèÿ «Áåëàÿ êíèãà ïðîåêòà NICA». Êíèãà ïîñòî-
ÿííî ïîïîëíÿåòñÿ íîâûìè ñòðàíèöàìè è îòêðûòà äëÿ
âñåõ, êòî õî÷åò âíåñòè â íåå ñâîé âêëàä (http://theor.
jinr.ru/twiki-cgi/view/NICA/WebHome). Åå ñîäåðæàíèå
êàê ðàç è ïðåäñòàâëÿåò ñîáîé ôèçè÷åñêóþ îñíîâó ïðî-
ãðàììû ýêñïåðèìåíòîâ íà ïðîåêòèðóåìîì óñêîðèòåëü-
íîì êîìïëåêñå. Äëÿ îáñóæäåíèÿ ýòîé ïðîãðàììû ïðî-
âîäèëñÿ ÷åòâåðòûé êðóãëûé ñòîë «Ôèçèêà íà êîëëàéäå-
ðå NICA». Âåäü Äóáíà — íåîòúåìëåìàÿ ÷àñòü ìèðîâîãî
íàó÷íîãî ñîîáùåñòâà, à ýòî çíà÷èò, ÷òî óðîâåíü èññëå-
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with the experiments at the NICA collider designed togeth-
er with specialists from the Budker Institute for Nuclear
Physics (Novosibirsk) — pioneers in colliding beam accel-
erator technology.

The upgrading of the Nuclotron is full underway in
Dubna: the vacuum in the ring has been basically im-
proved; the cryogenic complex — the heart of the super-
conducting accelerator — has been completely upgraded.
The power system has been updated; modern diagnostic
equipment is being installed; a new ion source is under de-
velopment. Simultaneously, the technical project of the
NICA accelerator complex and the project concept are
elaborated.

Several groups of highly trained specialists from dif-
ferent laboratories of JINR work in the NICA Centre orga-
nized within the laboratory. They are busy implementing
the project of the new accelerator complex and experimen-
tal facilities. There are theoreticians, programmers, accel-
erator engineers, coordinators and experimental physicists
among them. Deputy Director of the Laboratory of Theo-
retical Physics Professor A. Sorin, a co-supervisor of the
NICA project, is the general leader of the Centre. RAS Cor-
responding Member I. Meshkov heads the activities on the

accelerator complex development. His pupil, Deputy Chief
Engineer of JINR G. Trubnikov, is the leader of the Nu-
clotron upgrading procedure. Director of the Laboratory of
High Energy Physics Professor V. Kekelidze heads the
team of designers of the MPD.

The construction of modern experimental facilities is
impossible without a detailed technical analysis, and the
laboratory seeks to involve most qualified engineers and
designers in the process. One of them, N. Topilin, has come
back to Dubna from Switzerland where, working at CERN,
he was responsible for the elaboration of the front-end
calorimetry of the ATLAS facility at the Large Hadron Col-
lider. Today he is chief designer of the NICA complex. It is
a good sign that designers come back to Dubna. Once they
left for the West when the Russian Science was in decay. In
western countries their high qualification has always been
in demand. And the fact that physicists and engineers re-
turn to Dubna shows that the Joint Institute for Nuclear
Research has chosen the right way.

The development of an accelerator is itimately con-
nected with the course of real-time events. Therefore, the
programme for such a facility and the concept of construc-
tion elements of the complex are dynamically interrelated
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äîâàíèé â Äóáíå, êà÷åñòâî áàçîâûõ óñòàíîâîê äîëæíû
áûòü ñàìûìè âûñîêèìè è ïðèâëåêàòü ê ñîâìåñòíîé
ðàáîòå âñåõ çàèíòåðåñîâàííûõ ïàðòíåðîâ.

Äëÿ ó÷àñòèÿ â ðàçðàáîòêå ôèçè÷åñêîé ïðîãðàììû
êîëëàéäåðà â Äóáíó íà êðóãëûé ñòîë áûëè ïðèãëàøåíû
82 àêòèâíî ðàáîòàþùèõ â îáëàñòè ôèçèêè òÿæåëûõ èî-
íîâ ýêñïåðòà èç ñàìûõ èçâåñòíûõ ÿäåðíûõ öåíòðîâ 16
ñòðàí ìèðà (â òîì ÷èñëå èç 6 ãîñóäàðñòâ-ó÷àñòíèêîâ
ÎÈßÈ è 4 ãîñóäàðñòâ, ÿâëÿþùèõñÿ àññîöèèðîâàííûìè
÷ëåíàìè Èíñòèòóòà). Çàèíòåðåñîâàëèñü ïðîãðàììîé è
ìåòîäèêàìè ýêñïåðèìåíòîâ íà óñòàíîâêå NICA è äðó-
çüÿ-êîíêóðåíòû — ïðåäñòàâèòåëè ýêñïåðèìåíòàëüíûõ
êîëëàáîðàöèé âåäóùèõ êðóïíûõ óñêîðèòåëåé, ïðåäíà-
çíà÷åííûõ äëÿ àíàëîãè÷íûõ èññëåäîâàíèé, —
RHIC/BNL (ÑØÀ), SPS/CERN (Øâåéöàðèÿ) è
FAIR/GSI (Ãåðìàíèÿ). Èç Ãåðìàíèè ïðèáûëà ñàìàÿ
ìíîãî÷èñëåííàÿ èíîñòðàííàÿ äåëåãàöèÿ — 9 ýêñïåð-
òîâ, â ÷èñëå êîòîðûõ áûë è ðóêîâîäèòåëü êîëëàáîðàöèè
CBM íà óñòàíîâêå FAIR ïðîôåññîð Ï. Çåíãåð.

Êàíâîé äëÿ äèñêóññèè çà êðóãëûì ñòîëîì ñòàëè òå-
ìàòè÷åñêèå íàïðàâëåíèÿ, çàäàííûå âîçìîæíîñòÿìè
êîëëàéäåðà NICA. Ýêñïåðòû îáñóæäàëè îáùèå àñïåêòû
èññëåäîâàíèÿ ÿäåðíîé ìàòåðèè â ýêñïåðèìåíòàõ ïî
ñòîëêíîâåíèþ ðåëÿòèâèñòñêèõ òÿæåëûõ èîíîâ; íîâûå
ñîñòîÿíèÿ ÿäåðíîé ìàòåðèè ïðè âûñîêèõ áàðèîííûõ

ïëîòíîñòÿõ; ëîêàëüíîå íàðóøåíèå P- è CP-÷åòíîñòè â
ãîðÿ÷åé ÿäåðíîé ìàòåðèè (êèðàëüíûé ìàãíèòíûé ýô-
ôåêò); ýëåêòðîìàãíèòíûå âçàèìîäåéñòâèÿ è âîññòàíîâ-
ëåíèå êèðàëüíîé ñèììåòðèè; ìåõàíèçìû ìíîãî÷àñòè÷-
íîãî ðîæäåíèÿ; êîððåëÿöèîííóþ ôåìòîñêîïèþ è ôëóê-
òóàöèè; ýôôåêòû ïîëÿðèçàöèè è ñïèíîâóþ ôèçèêó íà
óñêîðèòåëå NICA. Èñõîäÿ èç ôèçè÷åñêîé ïðîãðàììû
óòî÷íÿëèñü äåòàëè ñòðàòåãèè ðàçâèòèÿ ìíîãîöåëåâîãî
äåòåêòîðà MPD è ïëàíèðóåìîãî ñïèíîâîãî äåòåêòîðà
SPD.

Áîëüøóþ àêòèâíîñòü â ðàçðàáîòêå ïðîåêòà ïðîÿâè-
ëè ðîäñòâåííûå ÎÈßÈ ðîññèéñêèå è çàðóáåæíûå ôèçè-
÷åñêèå èíñòèòóòû. Àêòèâíî ïîääåðæàëà ðàçâèòèå ïðî-
åêòà NICA â Äóáíå è ðîññèéñêàÿ íàó÷íàÿ äèàñïîðà çà
ðóáåæîì, â òîì ÷èñëå âûõîäöû èç Äóáíû. Íàïðèìåð,
Áðóêõåéâåíñêóþ íàöèîíàëüíóþ ëàáîðàòîðèþ (ÑØÀ) â
äèñêóññèè ïðåäñòàâëÿë ðóêîâîäèòåëü òåîðåòè÷åñêîãî
îòäåëà ëàáîðàòîðèè ïðîôåññîð Ä. Õàðçååâ. È ýòî ïîêà-
çàòåëü âûñîêîãî, ìèðîâîãî óðîâíÿ çàÿâëåííûõ äóáíåí-
ñêèìè ôèçèêàìè è èíæåíåðàìè âîçìîæíîñòåé äëÿ ïåð-
ñïåêòèâíûõ íàó÷íûõ èññëåäîâàíèé.

Ðåçþìèðóÿ èòîãè ñîáûòèÿ, ìîæíî ñêàçàòü, ÷òî â îò-
íîøåíèè öåëåñîîáðàçíîñòè è îñóùåñòâèìîñòè ïðîåêòà
NICA â ìèðîâîì ýêñïåðòíîì íàó÷íîì ñîîáùåñòâå ïðî-
èçîøëè ñóùåñòâåííûå, êà÷åñòâåííûå èçìåíåíèÿ ïî
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from the very beginning of the erection of this large-scale
machine.

The first version of «The White Book of the NICA Pro-
ject» has been issued in spring this year. It is constantly re-
plenished with new pages and is open for everybody who
wants to contribute to the project (http://theor.jinr.ru/twi-
ki-cgi/view/NICA/WebHome). Its contents are actually the
physics basis of the experimental programme at the accel-
erator complex. The fourth round-table discussion «Phy-
sics at the NICA Collider» dealt exactly with this pro-
gramme. It should be kept in mind that Dubna is an integral
part of the world scientific community, and it means that the
research level in Dubna and the quality of the facilities must
be the highest and attract all interested partners to join the
work.

Eighty-two experts in heavy ion physics from most fa-
mous nuclear centres in 16 countries of the world (includ-
ing those in 6 JINR Member States and 4 JINR Associate
Members) were invited to take part in the round-table dis-
cussion. Representatives of experimental collaborations of
leading large accelerators for the similar kind of re-
search — our friends and rivals — RHIC/BNL (USA),
SPS/CERN (Switzerland) and FAIR/GSI (Germany) also

showed interest in this programme. The delegation from
Germany was the most representative — 9 experts, includ-
ing the leader of the CBM collaboration at FAIR P. Zenger.

Specifications of the NICA collider were the main top-
ic of the discussions: experts analyzed the main aspects of
nuclear matter research in experiments on relativistic heavy
ion collisions; new states of nuclear matter at high baryonic
densities; local P- and CP-parity violation in hot nuclear
matter (the chiral magnetic effect); electromagnetic inter-
actions and restoration of the chiral symmetry; mechanisms
of multiparticle production; correlation femtoscopy and
fluctuations; polarization effects and spin physics at the
NICA accelerator. Based on the physics programme, details
of the strategy to develop the multipurpose detector MPD
and the spin detector SPD were discussed.

Russian and foreign physics institutions took an active
part in the elaboration of the project. Russian scientists who
work abroad, including those who come from Dubna, were
also eager supporters of the NICA project. For example, in
the discussions the Brookhaven National Laboratory
(USA) was represented by the leader of the theoretical de-
partment of the laboratory Professor D. Kharzeev. These
facts demonstrate the high world-class level of advantages

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ

AT THE LABORATORIES OF JINR



ñðàâíåíèþ ñ íåäàëåêèì ïðîøëûì. «Ìû òâåðäî ïîääåð-
æèâàåì ðåàëèçàöèþ ïðîåêòà êîëëàéäåðà NICA è óáå-
æäåíû, ÷òî åñëè ýòîò ïðîåêò áóäåò ðåàëèçîâàí â ïëàíè-
ðóåìûå ñðîêè, òî îí âíåñåò âûäàþùèéñÿ âêëàä â íàøè
çíàíèÿ î ñâîéñòâàõ ñâåðõïëîòíîé ìàòåðèè… Óíèêàëü-
íàÿ âîçìîæíîñòü ðåàëèçîâàòü ïðîåêò NICA â Äóáíå íå
äîëæíà áûòü óïóùåíà», — ïðèøëè ê ìíåíèþ ó÷àñòíè-
êè äèñêóññèè â ñîâìåñòíîì ìåìîðàíäóìå ïî èòîãàì
îáñóæäåíèÿ.

Ðàçâèòèå èññëåäîâàíèé â îáëàñòè ôèçèêè òÿæåëûõ
èîíîâ áóäåò ïîääåðæàíî â ÎÈßÈ èçäàíèåì íîâîãî íà-
ó÷íîãî æóðíàëà «Ñòîëêíîâåíèÿ òÿæåëûõ èîíîâ», ïåð-
âûé âûïóñê êîòîðîãî ïîÿâèòñÿ óæå â 2010 ã.

Ïîäòâåðæäåíèåì òîãî, ÷òî Îáúåäèíåííûé èíñòè-
òóò ÿäåðíûõ èññëåäîâàíèé ñòàë èãðàòü åùå áîëåå çàìåò-
íóþ ðîëü íà ìåæäóíàðîäíîé àðåíå, ñòàë âûáîð Äóáíû â
êà÷åñòâå ìåñòà ïðîâåäåíèÿ â 2010 ã. îäíîé èç ñàìûõ
çíà÷èòåëüíûõ ìåæäóíàðîäíûõ êîíôåðåíöèé â îáëàñòè
òÿæåëîèîííûõ ñòîëêíîâåíèé ïðè âûñîêèõ ýíåðãèÿõ
«Critical Point and Onset of Deconfinement» («Êðèòè-
÷åñêàÿ òî÷êà è íà÷àëî äåêîíôàéíìåíòà»). Ýñòàôåòó
Äóáíå ïåðåäàëà Áðóêõåéâåíñêàÿ íàöèîíàëüíàÿ ëàáîðà-
òîðèÿ.

À. Â. Çàðóáèí, Ñ. Â. Øìàòîâ

Ó÷àñòèå ÎÈßÈ
â ïðîåêòå CMS

Â òå÷åíèå 2008–2009 ãã. óñèëèÿ ãðóïïû ÎÈßÈ â
ýêñïåðèìåíòå CMS [1] áûëè ñêîíöåíòðèðîâàíû íà òåõ-
íè÷åñêîì îáñëóæèâàíèè, ââîäå â ýêñïëóàòàöèþ è êàëè-
áðîâêàõ äåòåêòîðîâ â ðàìêàõ îòâåòñòâåííîñòè ÎÈßÈ çà
èçãîòîâëåíèå òîðöåâîãî àäðîííîãî êàëîðèìåòðà
(HE) [2] è êàìåð ïåðåäíèõ ìþîííûõ ñòàíöèé
(ME1/1) [3].

Ñ öåëüþ ïîëó÷åíèÿ êàëèáðîâîê äëÿ «ïåðâîãî äíÿ
ðàáîòû LHC» áûëè îáðàáîòàíû è ïðîàíàëèçèðîâàíû
äàííûå, íàáðàííûå CMS âî âðåìÿ ðàçëè÷íûõ èçìåðå-
íèé: êîìáèíèðîâàííîãî òåñòà êàëîðèìåòðè÷åñêîé ñè-
ñòåìû CMS íà ïó÷êàõ SPS, íà êîñìè÷åñêèõ ìþîíàõ ïðè
âêëþ÷åííîì è âûêëþ÷åííîì ìàãíèòíîì ïîëå è ïåðâîãî
ñåàíñà íà ïó÷êàõ LHC â 2008 ã. [4]. Èçó÷åíû ýíåðãåòè-
÷åñêîå ðàçðåøåíèå êîìáèíèðîâàííîé òîðöåâîé êàëîðè-
ìåòðèè, âêëþ÷àÿ àäðîííóþ (ÍÅ), ýëåêòðîìàãíèòíóþ
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proposed by Dubna physicists and engineers for advanced
scientific research.

Summing up the events, it is possible to say that the ex-
pediency and feasibility of the NICA project on the world
scientific expertise level has had considerable qualitative
evaluations. «We strongly support the implementation of
the NICA collider project and we are sure that if the project
is completed in time it will make an outstanding contribu-
tion to our knowledge about the properties of the super-
dense matter… The unique opportunity to put the NICA
project into action in Dubna must not be missed», says the
joint Memorandum on the discussion results.

A new scientific journal «Heavy Ion Collisions» will
accompany the research in the field of heavy ion physics at
JINR. Its first issue will be released in 2010.

Dubna has been chosen the place to hold one of most
important international conferences on heavy ion collisions
at high energies «Critical Point and Onset of Deconfine-
ment» in 2010. It was the Brookhaven National Laboratory
that passed the baton to Dubna.

A. Zarubin, S. Shmatov

JINR Participation
in the CMS Project

During 2008–2009 shutdown, efforts of the JINR
group in the CMS experiments [1] have been focused on
the maintenance, commissioning and calibration of the in-
ner endcap detectors, where RDMS bears full responsibili-
ty on Endcap Hadron Calorimeters (HE) [2] and First For-
ward muon Stations (ME1/1) [3].

To derive the «first-day» calibration coefficients, the
experimental data collected by the CMS detectors during
Magnetic and Cosmic Test (MTCC) 2006, combined end-
cap calorimetry test beam 2007, Global Runs with and
without magnetic fields, and the first LHC run (Halo Beam
Data) in 2008 were processed and analyzed [4]. The energy
resolution (with and without corrections) of combined end-
cap calorimetry, including hadron calorimeter (HE), elec-
tromagnetic calorimeter (EE) and preshower (ES), as well
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