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Ha6.onenue ycnsienus B o00pazoBanuu siiep °Be

B MHOXecTBeHHOW (hparMeHTaIlK eSS TUBUCTCKUX
sep B sAepHOM amynbcnu (S19) MoryT wucciemoBaTh-
csl BHYTPEHHE HEpeNATHBHCTCKHE aHcambOmu siiep H u
He [1, 2]. Hapsiny ¢ yHUKanbHBIM IO IIOJHOTE U pa3perie-
HUIO 0030pOM COOBITHIT MeTox 51D TO3BOINISET PEKOHCTPY-
UpOBaTh MO WHBAapUAHTHON Macce pacrajbl HeCcTaOWIIb-
HBIX 0-4YaCTUYHBIX SIIEP 8Be —2a, 9B—>8Bep U COCTOSI-
uus Xoitna HS —8Beo. Takue pacmaasl IPOMCXOIAT 3a
BpEMs1, HA MHOTO TIOPSIIKOB OOJIbIIIee BPEMEHH BO3HUKHO-
BeHus Apyrux (parmentos. CoBpeMeHHbII nHTEpec K SBe
u HS BbI3BaH ycnexoM HMX ONHMCAHUS KaK o-KOHJEHcara
Boze—DitamTeliHa, B KOTOPOM PAaCCTOSTHAE MEXKITy COCTaB-
JSIFOLMMH (-4aCTHLIAMH, HaXOJSIIUMHUCS B S-COCTOSTHHH,
CPaBHHMO C JHaMETPOM TsDKeNIoro siiapa. B kadecTtse
4g-ananora HS paccmarpuBaercss BO30YXKICHHOE CO-
CTOSIHUE Og aapa 180 npu 660 k3B Hajx 4a-noporowm.
IIpeamnonaraercst BO3MOXXKHOCTh BO3HUKHOBEHMS KOHJICH-
caroB BIUIOTH /10 10a-4actiynoro. Bee aTu cooOpaxeHus
npuaatoT 8Be ponb CUrHaTYphI IIpH TOMCKe Gojiee CIIOK-
HBIX SAEPHO-MOJIEKYJSIPHBIX CTPYKTYp. OK30THUYECKast

crpykrypa HS 1 ?B elue 6osiee paciuupsieT BO3MOKHOCTH.
OnHako WX CTAaTHCTHYECKas OOECIIeYeHHOCTH 3aBEIOMO
Hike, gem SBe. [TosTomy smpo 8Be — oTmpaBHOM MyHKT
WCCIIEIOBAaHUSI MEXaHU3MOB BO3HUKHOBEHUS O-4aCTH4-
HBIX COCTOSIHHM.

Bo3MOXHO, 4TO HECTAOUIILHBIE COCTOSIHUS, U TIPEXK/IC
Bcero 8Be, MPHCYTCTBYIOT B CTPYKType sep WM KaK-TO
BO3HUKAIOT Ha WX nepuepuu, 4To ¥ OTpaxkaercs B pe-
JSTHBUCTCKON (hparMeHTAIu. AJBTCPHATABA COCTOHT
B oOpaszoBanuu 8Be npu B3aMMOIEHCTBUM POKIEHHBIX
0-4aCTHUI[ U MOCIETYIOIEM IOAXBATe COMPOBOMKIAOIINX
0-9aCTHI] ¥ HYKJIOHOB C HCIyCKaHHEM HEOOXOIUMBIX
y-KBaHTOB WJIM 4yacTHll oTaa4yu. Ee ciencrBueM crano Obl
BO3pacTaHue BbIX01a 8Be ¢ MHOMKECTBEHHOCTHIO (1-4ACTHI]
B COOBITHH, a BO3MOkHO °B n HS, pacnanaroiuxcs yepes
8Be. [ToaTOMy 0COOBII HHTEPEC MPEICTABIAET yCTAHOBIIE-
HHUE CBSI3M MEXIy 00pa30BaHMEM HECTAOMIBHBIX COCTOS-
HUI ¥ MHOXX€CTBEHHOCTBIO CONPOBOKAAIOLINX O-HACTHIL.
Ha puc. 1 nemoHCTpupyeTcs Takoi CIICHapUi B CHCTEME
orcuera (parMeHTHpYIOLIETo si/pa: cOommKenue suep (a),
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Observation of Enhancement in 8Be

Nucleus Production

In the multiple fragmentation of relativistic nuclei in
the nuclear track emulsion (NTE), internally non-relativ-
istic ensembles of H and He nuclei can be studied [1, 2].
Along with a review of events that is unique in terms of
completeness and resolution, the NTE method makes it
possible to reconstruct the decays of unstable a-particle nu-
clei 8Be — 20, 9B — 8Bep and the Hoyle state HS — 8Bea
from the invariant mass. Such decays occur over times
many orders of magnitude longer than the occurrence of
other fragments. The current interest in 8Be and HS is due
to the success of their description as a Bose—Einstein a
condensate, in which the distance between the constitu-
ent o particles in the S state is comparable to the diameter
of a heavy nucleus. The excited state 0§ of the 160 nu-
cleus at 660 keV above the 4a threshold is considered as

&l

the HS 4a analogue. The possibility of condensates up to
10a-particle is assumed. All these considerations give 8Be
the role of a signature in the search for more complex nu-
clear-molecular structures. The exotic structure of HS and
9B further enhances capabilities. However, their statistical
security is deliberately lower than that of 8Be. Therefore,
the 8Be nucleus is the starting point for studying the mech-
anisms of the appearance of a-particle states.

It is possible that the unstable states, and first of all
8Be, are present in the structure of nuclei or somehow arise
at their periphery, which is reflected in relativistic frag-
mentation. An alternative consists in the formation of éBe
during the interaction of produced « particles and the sub-
sequent pickup of accompanying « particles and nucleons
with the emission of the necessary y quanta or recoil par-
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nepezada Bo30yxaeHus rcciaeayemomy spy (b), mepexon
B CHCTEMY, COAEPIKAILYI0 peajbHble JIeryaiiiue sapa u
HYKJIOHBI (C), ee pacman (d), ciumanue W MoaxBarT YacTH
(parMeHTOB B HECTAOMIBHBIE COCTOSIHUS (€).

HemaBHo omyOnukoBaHHBIE pPE3yIBTaTHl 0030pHO-
o aHamM3a B3aUMOJeHCTBHil pensTuBucTCKuX saep 160,
22Ne, 28Si u 197Au [3] yka3pBaloT Ha GBICTPBIHA POCT Be-
POATHOCTH TIPUCYTCTBUs pactiaga 8Be ¢ poctom umcia

Puc. 1. Cuenapuii obpa3oBanusi GpparMeHTOB U HECTaOMIBHBIX
COCTOSHUM

Fig. 1. Scenario of fragment and unstable state formation
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Puc. 2. 3aBucuMOCTh OTHOCHTEBHOTO BKJIa1a paciaioB Nna(gBe)
B CTaTUCTHUKY Nna COOBITHH ¢ MHOKECTBEHHOCTBIO (1-4aCTHIL N,
B pensTuBUCTCKOU ¢parmenrtammu saaep C, O, Ne (), Si u Au
(b); oT™MedensI «Oembiey 3Be3apl 12C — 3a u 160 — 4o (ws); aaa
y00CTBA TOUKHM HECKOJIBKO CMEILEHBI OT 3HAYEHUH N, ¥ COenu-
HEHbl MyHKTUPHOM JINHUEHN

ticles. Its consequence would be an increase in the yield
of 8Be with a multiplicity of o particles in the event, and
possibly °B and HS decaying through 8Be. Therefore, it
is of particular interest to establish a connection between
the formation of the unstable states and the multiplicity
of accompanying a particles. Figure 1 demonstrates such a
scenario in the reference frame of a fragmenting nucleus:
the approach of nuclei (a), transfer of excitation to the nu-
cleus under study (b), transition to a system containing real
lightest nuclei and nucleons (€), its decay (d), adhesion and
pickup of some of the fragments into unstable states (e).
The recently published results of a survey analysis of
the interactions of relativistic nuclei 160, 22Ne, 28Si, and
197Au [3] indicate a rapid increase in the probability of the

Fig.2. Dependence of relative contribution of N, (Be) decays
to statistics of N, events with a multiplicity of a ﬁarticles n, in
the relativistic frzfgmentation of nuclei C, O, Ne (a), Si and Au
(b); “white” stars 12C — 3o and 160 — 4a are marked (ws); for
convenience, the points are slightly shifted from the values of n,,
and are connected by a dotted line

presence of 8Be decay with an increase in the number of
relativistic o particles in an event (Fig. 2). In the case of the
197 Au nucleus, the growth trend was traced to at least 10 o
particles. The B and Hoyle state contributions also grow,
remaining proportional to 8Be. An explanation of these ob-
servations requires taking into account the interactions of
the produced a particles of the relativistic fragmentation
of nuclei. They point to the intriguing possibility of reac-
tions of synthesis of unstable states between a particles
inside the relativistic jets of nuclear fragmentation. In the
BECQUEREL experiment, the search and measurement of
interactions of 84Kr nuclei at 950 MeV per nucleon with
a high multiplicity of a particles are continued, which
allows us to hope for new findings.
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PETSTUBUCTCKUX (-9aCTHIL[ B COOBITHH
(puc.2). B ciyuae sapa 197Au Tenpenus
pocTa mpociexeHa He MeHee yeM a0 10
a-gactuil. Brians! 9B u cocrosiaus Xoitna
TaKke pacTyT, OCTaBasiCh MPOMOPIHO-
HanbHbIME 8Be. O6bAcHeHNe 3 THX HAGIIO-
IeHnid TpeOyeT ydera B3aMMOICHCTBUIL
POXKAECHHBIX (-9aCTHI] B PEISITHBUCTCKOMN
¢parmentanm  simep. OHU  yKa3BIBAIOT
Ha MHTPUTYIOLIYI0 BO3MOXKHOCTB IIPOTE-
KaHWs PEaKlUil CHHTE3a HECTAOMIBHBIX
COCTOSIHUH MEXJy -4acTHUI[AMU BHYTPH
PEISTUBUCTCKUX CTPYyH (parMeHTannu
anep. B axcmepumente BECQUEREL
MPOJOIKEH MOWCK M H3MEPEHHs B3a-
umozeiicteuii smep 84Kr mpum sHeprum
950 M»B Ha HYKJIOH C BBICOKOH MHOXe-
CTBEHHOCTBIO 0-4aCTHI, YTO IIO3BOJISET
HaM HaJIESIThCS HA HOBBIE HAXOIKH.
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CECCUW NKK ONAN
MEETINGS OF THE JINR PACS

55-1 ceccusa NporpamMmMHO-KOHCYNLTaTUBHOIO KOMUTETA Mo (hU3nkKe
yacTuu, coctoanack 21-22 uioHa B popmaTte BuaeokoHdepeHUMn noa,
npegcenarenscTBoM npocdeccopa WU. Lieppywn.

Oupektop OUAN T.B. Tpy6bHmkoB u npeacenatens MNKK otaanu gaHb
yBaxeHus npodeccopy XK. Knenmarcy (FOAP), uneny MNKK ¢ 2010 r., Tparu-
Yecku normbemy 22 despans 2021 r. Y4acTHUKM ceccum NodTUNM NamsiTb
XK. KneimaHca MyYHYTOIN MonYaHus.

Mpencepatens MKK npeactaBun 0630p BbIMOMHEHWS peKOMEHAALNMN,
NPUHATBIX Ha NpeapiayLlen ceccumn, a Takke NpoMHEAOPMUpPOBan YreHoB
MKK o pesontouunn 129-i1 ceccum YueHoro coseta OVAN.

MKK c wuHTepecom 3acnywan pgoknag Buue-gupektopa OUAN
B.[.Kekenvase o TekyLlen OeATenbHOCTU VIHCTUTYTa, pelueHnsx ceccum
YyeHoro coseta 1 KIMIM 1 0 co3gaHnm HOBbIX YNpaBneHYeCcKnX CTPYKTYp, Ha-
NpaBneHHbIX Ha KOHCONMMAAUMIO MHTENMEKTYanbHbIX, MaTepuarbHbIX U Ka-
OpOBbIX PECYPCOB B COOTBETCTBUM C Npuoputetamm CemuneTHero nnaHa.

MKK npuHsan kK cBegeHWIo OTYET O Xode peanu3auun npoekta Hy-
knotpoH—NICA, npeactaeneHHbin A.O.CuaopuHbiM, ogobpun 3aeeplue-
HUE COOPYXXEHMS KaHana TPaHCMOPTUPOBKM Myyka OT OycTepa K HyKnoTpo-
HY 1 NfaHbl Ha BTOPOW ceaHc paboTbl bycTepa B 2021 1., a Takke C yooBneT-
BOPEHMEM OTMETUIT, YTO 3aJepXKKa C 3aBEPLLEHMNEM CTPOUTENbHbIX paboT B
3naHum Ne 17 He BnusieT Ha 3annaHMpoBaHHOE BPeMSI 3anycka konnangepa
NICA.

Bacnywas otyeT H.H.Aranosa o pa3sutum nHgpactpyktypbl J1PB3I,
BKITHOYasi yCTaHOBKY HYKNoTpoH, MKK oLeHun 3HaunTenbHbIn nporpecc, Ao-
CTUTHYTbIV NPY BBOAE B KCNyaTaLMio SNeKTpUYeCcKnX NoACTaHUUIA, NOAro-
TOBKE LieHTpanbHOW KpUOreHHOW yCTaHOBKM, pa3MeLLieH 06opyaoBaHns B
HOBOM KOMMPECCOPHOM 34aHUM 1 BBOAE B SKCMITyaTaLMo OCHOBHbIX HOBbIX
30aHUN.

The 55th meeting of the Programme Advisory Committee for
Particle Physics took place on 21-22 June via videoconference. It was
chaired by Professor |. Tserruya.

At the opening of the meeting, the JINR Director, G.Trubnikov, and
the Chair of the PAC for Particle Physics, payed tribute to the memory of
Prof. Jean Cleymans, member of the PAC since 2010, who passed away in
a tragic accident on 22 February 2021. A minute of silence was observed by
all meeting participants.

The Chair of the PAC presented an overview of the recommendations
taken at the previous meeting and highlighted the Resolution of the 129th
session of the JINR Scientific Council relevant to the PAC for Particle Physics.

The PAC heard with interest the report presented by the JINR Vice-
Director, V. Kekelidze, on the ongoing activities in the Institute, the Resolution
of the Scientific Council, the decisions of the Committee of Plenipotentiaries,
and the development of new managerial structures aimed at the consolida-
tion of intellectual, material and human resources in accordance with the
priorities of the Seven-Year Plan.

The progress report on the realization of the Nuclotron—NICA project
was presented by A. Sidorin. The PAC noted with satisfaction the confirma-
tion of the completion of the installation of the beam transport channel from
the Booster to the Nuclotron and the plans for the second Booster run in
2021. The PAC was pleased to note that, in spite of the delay in completing
the civil work in the collider building 17, the target time for launching the
NICA collider is unaffected.
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