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40 ëåò èññëåäîâàíèé ðåëÿòèâèñòñêèõ
ÿäðî-ÿäåðíûõ âçàèìîäåéñòâèé â ÎÈßÈ

«Â àâãóñòå 1970 ã. áëàãîäàðÿ èíòåíñèâíîé è ñëà-

æåííîé ðàáîòå ýêñïëóàòàöèîííûõ îòäåëîâ ñèíõðîôàçî-

òðîíà ËÂÝ … óäàëîñü ïîëíîñòüþ îñóùåñòâèòü ðåæèì

óñêîðåíèÿ äåéòðîíîâ äî ýíåðãèè 11 ÃýÂ. Ïîêà åùå íè-

ãäå â ìèðå íå ñóùåñòâóþò äåéòðîííûå ïó÷êè áîëüøîé

èíòåíñèâíîñòè ïðè ñòîëü âûñîêîé ýíåðãèè. Óñêîðåíèå

äåéòðîíîâ äî ðåëÿòèâèñòñêèõ ýíåðãèé ÿâëÿåòñÿ êðóï-

íûì äîñòèæåíèåì óñêîðèòåëüíîé òåõíèêè è îòêðûâàåò

íîâûå ïåðñïåêòèâû â îáëàñòè ôèçèêè âûñîêèõ ýíåðãèé.

Äèðåêöèÿ è îáùåñòâåííûå îðãàíèçàöèè Ëàáîðàòîðèè

âûñîêèõ ýíåðãèé ïîçäðàâëÿþò êîëëåêòèâ ëàáîðàòîðèè

è îñîáåííî ñîòðóäíèêîâ îòäåëîâ ñèíõðîôàçîòðîíà ñ

ýòèì çàìå÷àòåëüíûì äîñòèæåíèåì… Ïðåäëîæåíèå

óñêîðèòü äåéòðîíû è àëüôà-÷àñòèöû íà äóáíåíñêîì

ñèíõðîôàçîòðîíå áûëî ñäåëàíî â 1967 ã. ãðóïïîé ñïå-

öèàëèñòîâ ËÂÝ (Þ. Ä. Áåçíîãèõ, Ë. Ï. Çèíîâüåâ,

Ã. Ñ. Êàçàíñêèé, À. È. Ìèõàéëîâ, Â. È. Ìîðîç,

Í. È. Ïàâëîâ, Ã. Ï. Ïó÷êîâ, È. Í. Ñåìåíþøêèí,

Ê. Â. ×åõëîâ)… Íà âûâåäåííîì ïó÷êå óæå ïðîâîäÿòñÿ

ïåðâûå îáëó÷åíèÿ ÿäåðíûõ ýìóëüñèé».

Ýòî îòðûâîê èç ñòàòüè äèðåêòîðà ËÂÝ À. Ì. Áàë-

äèíà «Íà ñèíõðîôàçîòðîíå ËÂÝ óñêîðåíû äåéòðîíû äî

ìàêñèìàëüíûõ ýíåðãèé», îïóáëèêîâàííîé â äóáíåí-

ñêîé ãàçåòå «Çà êîììóíèçì» îò 25 ñåíòÿáðÿ 1970 ã. 6 ÿí-

âàðÿ 1971 ã. â òîé æå ãàçåòå â ñòàòüå çàìåñòèòåëÿ äèðåê-

òîðà ËÂÝ À. À. Êóçíåöîâà «Íàó÷íûå óñïåõè èíòåðíà-

öèîíàëüíîãî êîëëåêòèâà» áûëî ñêàçàíî: «Áîëüøèì

óñïåõîì êîëëåêòèâà èíæåíåðîâ, òåõíèêîâ è ðàáî÷èõ ëà-

áîðàòîðèè â 1970 ã. ÿâèëîñü óñêîðåíèå íà ñèíõðîôàçî-

òðîíå äåéòðîíîâ äî ìàêñèìàëüíîé ýíåðãèè, à òàêæå

ïðîáíîå óñêîðåíèå ÿäåð ãåëèÿ». Íàêîíåö, Â. È. Ìîðîç

â ãàçåòå îò 26 ÿíâàðÿ 1971 ã., ïðèâåäÿ òåõíè÷åñêèå äåòà-

ëè óñêîðåíèÿ äåéòðîíîâ, óòî÷íèë: «Ïîñëå òùàòåëüíîé

íàñòðîéêè âñåõ ñèñòåì ñèíõðîôàçîòðîíà 5 ñåíòÿáðÿ
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«In August 1970, the Laboratory of High Energies

managed to implement in full the mode of deuteron acceler-

ation up to an energy of 11 GeV, due to intense and unani-

mous work of the departments of the Synchrophasotron.

There have been no deuteron beams of high intensity ob-

tained in the world practice yet at such a high energy. Deu-

tron acceleration up to relativistic energies is a great

achievement in acceleration technique; it opens new oppor-

tunities in high energy physics. The directorate and public

organizations of the Laboratory of High Energies congratu-

late the laboratory community on the occasion, in particu-

lar, staff members of the Synchrophasotron departments…

The suggestion to accelerate deuterons and alpha particles

at the Dubna Synchrophasotron was made in 1967 by a

group of LHE specialists: Yu. Beznogikh, L. Zinoviev,

G. Kazansky, A. Mikhailov, V. Moroz, N. Pavlov,

G. Puchkov, I. Semenyushkin, K. Chekhlov… First

sessions of irradiation of nuclear emulsions have already

been held at the extracted beam».

It is an extract from the article by LHE Director

A. Baldin «Deuterons Have Been Accelerated up to Maxi-

mum Energy at the LHE Synchrophasotron» published in

issue 71 (1599) of the Dubna newspaper «Za Kommunism»

of 25 September 1970. On 6 January 1971, in issue 2

(1626) of the same newspaper, LHE Deputy-Director

A. Kuznetsov wrote in his article «Scientific Success of the

International Team»: «The acceleration of deuterons at the

Synchrophasotron up to the maximal energy, as well as a

test to accelerate helium nuclei, was a big success of the

community of engineers, technicians and workers of the
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1970 ã. áûë ïîëó÷åí ïó÷îê óñêîðåííûõ äåéòðîíîâ â

êîíöå öèêëà óñêîðèòåëÿ ñ èíòåíñèâíîñòüþ 0,9·1010

äåéòðîíîâ çà öèêë. Ìåñÿöåì ïîçæå óñêîðåííûå äåéòðî-

íû áûëè âûâåäåíû èç êàìåðû ñèíõðîôàçîòðîíà ìåòî-

äîì «áûñòðîãî âûâîäà», ðàçðàáîòàííîãî â îòäåëå ñèí-

õðîôàçîòðîíà (È. Á. Èññèíñêèé, Å. Ì. Êóëàêîâà è äð.),

è íà âûâåäåííîì ïó÷êå ãðóïïîé Ê. Ä. Òîëñòîâà áûëî

ïðîâåäåíî ïåðâîå îáëó÷åíèå ÿäåðíûõ ýìóëüñèé».

Òàêèì îáðàçîì, â ýòîì ãîäó èñïîëíÿåòñÿ 40 ëåò èñ-

ñëåäîâàíèé ðåëÿòèâèñòñêèõ ÿäðî-ÿäåðíûõ âçàèìîäåé-

ñòâèé â ÎÈßÈ! Õî÷åòñÿ ãîðÿ÷î ïîçäðàâèòü âåòåðàíîâ

ÎÈßÈ — íàó÷íûõ ñîòðóäíèêîâ, èíæåíåðîâ è òåõíè-

êîâ — ñ ýòîé çàìå÷àòåëüíîé äàòîé!

Ïåðâûì ðåçóëüòàòîì èññëåäîâàíèé â ðåëÿòèâèñò-

ñêîé ÿäåðíîé ôèçèêå ñòàëî îòêðûòèå êóìóëÿòèâíûõ ÷à-

ñòèö, çà êîòîðûì ïîñëåäîâàëî îòêðûòèå êîëëåêòèâíûõ

ïîòîêîâ ÷àñòèö â ñîóäàðåíèÿõ òÿæåëûõ ÿäåð íà óñêîðè-

òåëÿõ BNL (ÑØÀ) è GSI (Ãåðìàíèÿ). Áûëè îòêðûòû

ìóëüòèôðàãìåíòàöèÿ ÿäåð è ðàäèàëüíûé ïîòîê ôðàã-

ìåíòîâ. Îêàçàëîñü, ÷òî îñòàòî÷íûå ÿäðà, îáðàçóþùèå-

ñÿ â ðåëÿòèâèñòñêèõ ñîóäàðåíèÿõ, ðàñïàäàþòñÿ íà ìíî-

ãî êóñêîâ — ìóëüòèôðàãìåíòèðóþò, è âñå ýòè êóñêè

ðàäèàëüíî ðàçëåòàþòñÿ, ò. å. ïðîèñõîäèò êàê áû âçðûâ

ÿäåð-îñòàòêîâ.

Äðóãèì óäèâèòåëüíûì îòêðûòèåì áûëî îáíàðóæå-

íèå êàëîðèìåòðè÷åñêèõ ñâîéñòâ ýòèõ ÿäåð-îñòàòêîâ ñî-

òðóäíè÷åñòâîì ALADIN â GSI (1995 ã.). ßäðà-îñòàòêè

ïîäîáíû êàïëÿì âîäû. Òàê æå êàê è âîäà, îñòàòêè èìå-

þò îïðåäåëåííóþ òåìïåðàòóðó «êèïåíèÿ» ïîðÿäêà

5 ÌýÂ, íî â îòëè÷èå îò êàïåëü âîäû ÿäðà ðàñïàäàþòñÿ

íà ìíîãî ôðàãìåíòîâ. Äëÿ âîäû ýòî âîçìîæíî ïðè ñòðî-

ãî îïðåäåëåííûõ óñëîâèÿõ. Â 2003 ã. â ñîóäàðåíèÿõ

ÿäåð ñ ÿäðàìè íà óñêîðèòåëå RHIC BNL áûëà îòêðûòà

êâàðê-ãëþîííàÿ ïëàçìà, ñåé÷àñ àêòèâíî èññëåäóåìàÿ

ñîòðóäíè÷åñòâàìè STAR, PHENIX, PHOBOS,

BRAHMS, â êîòîðûõ óñïåøíî ðàáîòàþò ó÷åíûå

ÎÈßÈ.

Âûäâèíóòûé â ÎÈßÈ ïðîåêò NICA, íàöåëåííûé

íà èññëåäîâàíèÿ ÿäðî-ÿäåðíûõ âçàèìîäåéñòâèé â íàè-

áîëåå èíòåðåñíîé ñ ñîâðåìåííîé òî÷êè çðåíèÿ îáëàñòè

ýíåðãèé, ìîæåò ñòàòü äîñòîéíûì ïðååìíèêîì ýòèõ

ñëàâíûõ òðàäèöèé!
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laboratory in 1970». Finally, in issue 7 (1631) of the news-

paper of 26 January 1971, V. Moroz specified the follow-

ing, giving technical details of deuteron acceleration:

«After scrupulous adjustment of all systems of the Syn-

chrophasotron, a beam of accelerated deuterons was ob-

tained on 5 September at the end of a cycle with an intensity

of 0.9·1010 deuterons per cycle. A month later, accelerated

deuterons were extracted from the synchrophasotron cham-

ber (I. Issinsky, E. Kulakova, et al.), and the team of

K. Tolstov conducted the first irradiation of nuclear emul-

sions on the extracted beam».

Therefore, we celebrate today 40 years of research of

relativistic nucleus–nucleus interactions at JINR and in the

world! Let me congratulate heartily JINR veterans — re-

searchers, engineers and technicians — on this outstanding

date!

The first result of the study in the field of the relativis-

tic nuclear physics was the discovery of the cumulative par-

ticles. After that there was the discovery of the collective

flows of particles in collisions of heavy nuclei at the BNL

(USA) and GSI (Germany) accelerators. The nuclear mul-

tifragmentation and the radial flow of fragments were also

discovered. It was found out that residual nuclei created in

relativistic collisions decay into many pieces — fragment

into many nuclei. The pieces fly away radially, as if

explosions of the nuclear residuals take place.

Another surprising discovery was the finding of

the calorimetric properties of these nuclear residuals

by the ALADIN collaboration at GSI (1995). The nuclear

residuals are like drops of water. Like water, the residuals

have a definite «boiling» temperature of about 5 MeV, but

unlike the water drops they decay into many fragments. It is

possible for water under strictly specified conditions. In

2003 the quark–gluon plasma was discovered at the RHIC

accelerator in BNL in collisions of nuclei with nuclei. Now

it is under study by STAR, PHENIX, PHOBOS and

BRAHMS collaborations where JINR scientists are

successfully working.

The NICA project proposed at JINR with the aim to

study nucleus–nucleus interactions in the most interesting

energy region, from the modern point of view, can be a de-

cent successor of these glorious traditions!
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