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B paGote mpencraBineH KpaTkuii 0030p pe3yibTaToB MO MCCIIEAOBAHUIO HECTaOMIBHBIX
COCTOSIHUM B PENSTUBUCTCKOM IUCCOLMALMU SNIEP 0g, 1L12C 160, 22Ne, 28Si, 8Kr u '"Au B
oOnacTu 3Hepruii ot coreH MaB/HyKIIOH 710 HeCKONIBbKUX AecATKOB [ 9B/HYKIIOH MeTOI0M siiepHOM
¢orosmynbcuu.  Cucremarnyeckoe H3ydeHHE (parMeHTalMM  HaJETAloIUX  sdaep ¢
MHOKE€CTBEHHBIM 00pa3zoBaHueM Jerdanmmx GpparmeHToB He n H mo3Bonminm u3yyuTs AMHAMUKY
TIPOSBIEHHS HECTAOUIBHBIX AAEPHBIX cocTosHuii SBe, cocrosnue Xoitna um 40-yacTHUHOE
cocrosHue sAgpa 'O Hajx HOpPOroM B PENATHBHMCTCKOM JMCCOLMAIMM siaep Onarojaps
NPELUU3NOHHBIM U3MEPEHUSAM YIVIOB AMHCCUU (parMeHTOB. [lokazaHo, YTO A1 PEKOHCTPYKIMH
PEIATUBUCTCKUX pAacHaJoB HECTAaOWIBHBIX sJep B SAACpHOH (OTOIMYIBCUU JIOCTATOYHO
OIpeIeNINTh MHBAPUAHTHYIO Maccy cucteMsl ¢pparmenToB He u H B mpubnmkeHun coxpaHeHUs
UMITYJIbCA Ha HYKJIOH POJUTEIBCKOTO sAApa. B 1aHHOM noaxoze BO3MOKEH MOUCK OoJiee CII0AKHBIX
AnepHbIX cocTosHui. ITodydeHO yKa3aHHMe HAa BO3pacTaHHE BEPOATHOCTH OOHapyxkeHHs ‘Be c
POCTOM 4YHCIIA PEIATUBUCTCKUX O-UYACTHIl B COOBITHH.

The article presents a review of the results of studying unstable states in the relativistic
dissociation of nuclei '°B, '12C, 10, 22Ne, 28Si, 3Kr and '°’Au in the energy range from hundreds
of MeV/nucleon to several tens of GeV/nucleon using the nuclear track method. A systematic study
of the fragmentation of incident nuclei with multiple formation of the lightest fragments of He and
H made it possible to study the dynamics of the manifestation of unstable nuclear states of *Be,
the Hoyle state and the 4a-particle state of the '°O nucleus above the threshold in the relativistic
dissociation of nuclei thanks to precision measurements of fragment emission angles. It is shown
that to reconstruct the relativistic decays of unstable nuclei in a nuclear photographic emulsion, it
is sufficient to determine the invariant mass of the system of He and H fragments in the
approximation of conservation of momentum per nucleon of the parent nucleus. This approach
makes it possible to search for more complex nuclear states. An indication was obtained of an
increase in the probability of detecting ®Be with an increase in the number of relativistic o particles
in the event.

PACs: 21.45+v; 23.60+e; 25.10+s
BBEJIEHUE

OnHMM M3 KIIOYEBBIX ACHEKTOB SACPHOM CTPYKTYpHl SIBIE€TCA HalW4He CTeleHen
cBOOO/IbI, B KOTOPHIX KBapTEThl CIIAPEHHBIX MO CHHHY NMPOTOHOB M HEUTPOHOB BEIyT ceOs Kak
COCTABIISAOIINE KIACTEPBI, MPOSBISIONINECS B MHTEHCHBHOM OOpa30BaHUM 0-9AaCTHUIl B CaMBIX
pa3HOOOpa3HBIX SACPHBIX peakIusx u pacmanax. [lepexom Kk M3yueHUIO aHCaMONEH o-4acTHII
cpasy HaJ MOpOraMH CBSI3U TO3BONISIET BHIABUTH PONIb HeCTaOWIBHBIX saaep °Be u °B u 3a-
coctosinus Xoina (HS) u BecTu mouck ux aHaJIOroB.

[IpuMeHeHne TEXHHYECKH HECJIOXKHOTO W HEIOPOro METoAa sAepHOM smyibcuu (A9) B
Ny4yKaxX PENATUBUCTCKUX sIep JaeT TMOKOCTh M eIuHoOoOpa3ue Ha IOMCKOBOM JTame, a B
TEOPETHUYECKOM aCIIEKTE — MPO3PAYHOCTh MHTEpIpeTaunn. BechbMa 1IEeHHO MPOAEMOHCTPUPOBATh
CXOXECTh BbIBOAOB Ha OCHOBC peHHTHBHCTCKOﬁ WHBApUaHTHOCTHU. HpI/I Jucconuanmuu
PENATUBUCTCKUX SJEp B Y3KOM TEJIECHOM yIiie (pparMeHTalud WHTEHCUBHO TE€HEPUPYIOTCS
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ancamOmu simep He u H (puc.1). OcoGeHHO IEHHBIMU SIBIISIFOTCS TAaK Ha3bIBAEMBI «OEITBIC) 3BE3IBI,
B 06HaCTI/I BCPIIHHBI B3aHMOHeﬁCTBHﬂ KOTOPBIX HC Ha6J'IIOI[aIOTCSI TPCKU dApa-MUIICHU H
POXIACHHBIX MC30HOB. KpOMe TOT'O, IIPU MPOCIICIKUBAHUHN B HAIIPABJIICHUHU KOHYCa q)paFMeHTaI_[I/II/I
TSDKEITBIX SIJIep MOXKHO HAOIONATh 3BE3/IbI, HE MMEIOIIHE BXOSIIETO TPEKA U3 BEPIIUHBI COOBITHSI,
KOTOPBIE BO3HHKAIOT BO B3aMMOJCHCTBHSIX PENTUBUCTCKUX HEHTPOHOB-(PPArMEHTOB U SICp U3
cocraa A9 [1].

CornacHo mupuHam, pacnaasl *Be, °B u HS npoucxonst npu mpo6erax oT HeCKOIbKUX
teiciy (*Be u HS) 1m0 Heckonpkux gecatkoB (°B) aTOMHBIX pa3MepoB M JOJIKHBI
UJACHTU(PHUIMPOBATHCS MHMHHUMAIBHOM HMHBApHAHTHOW Maccod. BcriencTBue MHMHHUMANbHOM
sHeprun pacnaznsl *Be, °B u HS, 10IKHBI HpOSBIATLCS KAk MAaphl M TPOHKHU ¢ PEIATHBUCTCKUX
dparmenTroB He m H ¢ HaumMenpmmmu yrmamu pasnera. VHBapwaHTHash macca CHCTEMBI
PEIATUBUCTCKUX ()PArMEHTOB ONpEAENseTcs KaK CyMMa BCEX CKAJSIPHBIX IPOU3BENEHUH 4-
uMIynscoB Py ¢pparmentos M+*? = X(Pi-Py). s yno6cTBa peicTaBaeHus IPUHSTA TlepeMeHHas
0, onpeneneHHas Kak pa3HOCTh MHBaPUAHTHOM MacChl M CyMMbI Macc ¢pparMeHToB Q = M*— Xm.
Komnonents! Pix ompenenstorcss B NpUOIMKEHMM COXpaHEHUs (parMeHTaMu HadaJlbHOTO

UMITyJIbCa Ha HYKJIOH.

Puc. 1. MakpodoTorpadus nepudepuueckoro BzanMoaeicTus aapa S*Kr ¢ aHeprueit
950 M5B Ha HYKJIOH ¢ MHO>KECTBEHHBIM 00pa3oBaHueM BTOpUYHBIX (hparmenToB He u H.

CoBpeMEHHBIA HMHTEpPEC K SAECPHOM O-KJIACTEpHU3allMM B 3HAUYUTEIBHOM CTEIECHHU
MOTHBHUPOBAH KOHIIEMIIUEH a-uacTUYHOTO KoHAeHcaTa bo3e-OiinmTeiina (aBEC). HectabunbHbIe
anpa ®Be m HS ommceiBarorcs kak coctostHus 2- ¥ 30BEC, a MX pacmagsl MOTYT CITYKHTh
CUTHaTypamu pacmagoB Oosee cioxHbIx cocTossHuii noBEC. CymiecTBoBaHNE MTOCIETHIX MOXKET
pacuIMpuTh KapTUHY HYKJIEOCUHTE3a TSKEINbIX sfep. HemaBHO HA cTaTUCTHKE IECSITKOB pacnagoB
8Be o0OHapykeHO BO3pacTaHHE BEpOATHOCTH OOHApyKeHHs °Be ¢ pocToM 4Yucia
ACCOLMUPOBAHHBIX O-4aCTHUIL NaA. C[[GJIaH HpeI[BapHTeHBHBIﬁ BBIBO/] O TOM, YTO BKJIaJIbI pacCriaaoB
B u HS TaxKke pacTyr.

UJIEHTUDUKALIMS PACTIAJOB SIEP *Be u °B B IMCCOLUALIUN JIETKUX
PEJIATUBUCTCKUX AJEP

Awnanus o6myuenus cnoes 519 B nmyuxke sanep '°B ¢ sueprueii 1 4 ['3B 00380 BHIBUTE

3 dexT ToMHUHMpPOBaHMS KaHajla MHOXECTBEHHOW (parmeHtanmu [2, 3]. B pacnpenenennu
(parMeHTOB MO 3apAIOBOMY COCTOsIHHIO gons kaHana '°B — 2He + H cocrasuna 77%. Ha
OCHOBaHWU U3MepeHuil yrioB BbuieTa (pparmentoB He u H Obu10 ycTaHoBI€HO, YTO HECTaOMIIbHOE
anpo *Begs. (puc.2, crpapa) HposBIAETCS C BEPOSATHOCTBIO (25 £ 5)%, u3 kotopsix (13 £ 3)%
TIPUXOMTCS Ha pacnajbl HecTaOuabHOro sapa ’B (puc.2, cnesa). HeoxuaaHHBIM OpeCTaBIsAeTCs
TOT (haKT, UTO YHCIIO0 «Oenbx» 38e371 °B + n B 10 pas npesricuio *Be + p. D10 HaOIIOIEHNE MOXKET
yKa3bIBaTh Ha Oojiee IIMPOKOE IPOCTPAHCTBEHHOE pacIpeseleHue Heiitponos B sape °B mo
CPaBHEHHIO ¢ TIPOTOHAMH, YTO MPMBOIUT K OOJIBIIEMY CEUEHMIO KaHana *B + n Mo CpaBHEHHIO C
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3epKajibHBIM KaHajoM. KpoMme Toro, ¢ BeposTHOCTBIO 8% HabmiofaroTcs 3Be3/bl B kaHaie ''B —
SLi + o. Bosmoxkno, uto sampo Li, cmabo mnposisiomeecs B mucconmanuu '°B, Taxke
npucyTcTByeT B '’B B OCHOBHOM B «pacTBOPEHHOM» BHMje, JAIOMUil B pacmpenencHue Oope
HEpE30HAHCHBIN BKIIAJ [2-4].

Hccnenosana 3apsiioBas TOMOJIOTHS KAHAJIOB JUCCOLUALIY SIEP HNceddec sHepruei 1.2
A T»B. Cpenn 3Be3q e npeo0namaroT COOBITHS ¢ HAOIIONCHHEM TOJBKO PEIATUBHUCTCKHUX
¢parmentoB He u H, oco6enno 2He + 2H, ux Bknaa cocraBuin 77% [5]. YcTaHoBleH XapakTepHbII
Toneko Aapa !'C kaHan ¢ ob6pasoBanuem ¢parmentoB Li+He+H. Ha ocHOBaHMM M3MEpEeHHBIX
yrioB smuccuu ¢parmernToB He m H, B mpencraBnennn mHBapuaHTHOW mepeMeHHON (), OBLIO
T0Ka3aHo, YTO pachaibl saep "Begs. (puc.2, crpapa) M3 BceX HaijeHHBIX «Oebix» 3Be3n 'C
npencrasnessl B 21% cobeitusax ''C—2He + 2H u 19% s kanana ''C—3He. Pacnansr °B
(puc.2, creBa) BIABIEHBI Y «Oenbix» 38e3]1 |'C — 2He + 2H, cocrapnsiomux 14% «Genbix» 38e31
1C — 2He + 2H. YcranosneHo, uto, kak u B ciyuae °C, ®Beg s pacnazsl «6enbsix» 38e31 ''C noutn
BCErJa BO3HUKAIOT 3a CYET pacmnagoB °B [5,6]. CTOUT OTMETHUTH CaMbIil HU3KUW YHEPTETUYECKUI
nuk B pacnpenenennu OQrqp 18 Haiimennwix 3se3n ''C — 2He + 2H, xapakrepusyromuiics
cpenHuM 3HaueHueM (Qaqzp (2.7 £ 0.4) MaB npu cpenHekBagparnyHoM 3HaueHuu 2.0 MaB. [6].

YcraHoBieHHOE IMpU aHaJIN3C NJAaHHBIX IO JUCCOLUALIUU AOCP 1013 148 HC OrpaHUYCHUC HaA
UICHTU(DUKAITIIO PACTIA/IOB SACP ’Be (020< 0.2 M3B) 1103B0OIMIIO OIIEHUTD BKJIA]] TAKUX PacaoB
B UCCOLMAUK pensTuBucTckuX saaep 2C— 3au '°O— 4o B 51D Ha yposre (45 + 4)% u (62 +
3)%, cooTrBeTcTBEHHO (puc. 3) [7-9].

20
15
10
5
|___
=
1 1 1 1 ] 0 L1 ]
0 02 04 06 08 1 0 0.1 0.2 0.3 0.4

Q

2ap’ MeV ona’ MR

Puc.2. Pacnipenesnenus Tpoek 20p 1o SHepruu Bo30yxaenus Orqp (clieBa) 1s pparmenTamuy B
— 2He + H npu 1.6 A T'9B/c (crnormnas munus) u ''C — 2He + 2H npu 2.0 A I'3B/c (n106asneHo,
MyHKTUpHAs JuHUA) ¥ Orq 0-TIAP B pacnazax °B, BHIABIEHHBIX B 9THX COOBITHAX (crpasa) [7].
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Puc.3. Pacnpenenenue umcna 2o0-map Nzg 10 3Hepruu Bo3OYyxIeHHS (J2q B KOTEPEHTHOM
nucconmanuu 2C — 3o (crmormHas muHus) u 1°0 — 4o (mynkTHpHAs nuHEA) pH 3.65 A I'3B;
Ha BCTAaBKE — YBEJIMUYEHHBIA yyacTok (J2q < 1 M»aB (mar 40 x3B); ructorpaMmMbl HOpMUPOBaHbI
Ha KOJIMYECTBO «OebIX» 3Be31 Nys [9].

HABJIFO[IEHUE COBBITUI C PACITAJIAMU COCTOSTHUS XOMJIA

OnpeneneHHoCTs B HAeHTHUKaUK *Be n °B cTana oCHOBAaHMEM JUIS MOMCKA PACIIaioB
HS B auccormanuu 2C — 3a (puc. 4), rje 610 YCTaHOBJIEHO OrpaHUYEHHE MO HepeMeHHOH O
o-tTpoex 10 0.7 M»B [7]. Kommnekcusiii anamus 3Be3n °C — 30 u '°0 — 4a mossomun
YCTaHOBHTb, 4TO 10N COOBITHIA, coepkammx paciaasl HS coctapmser (11 + 3)% musa 12C u (22
+ 2)% s 1°O (puc. 4) [7-11]. Unentuduuuposanst 33 codbitus '°0 — 28Be, urto cocrasnser 5
+ 1% “6Genbix” 38e31 '°0O — 4a. B pacnpenesieHuu 1Mo BeauyuHe () CUCTEMbl U3 40-4acTHUIl B
cobprtusx O — 28Be [12] ykaseiBaer Ha aBa kauauzaara °0(0%) — 2°Be B obmactu O < 1.0
MbB. CratucTtrka qucconuaru 1o kasanam °0 — 28Be u '°0 — oHS umeer ornomenue (0.22
+0.02) [9].

MOXHO 3aMeTHUTh, YTO C POCTOM 20- W 30-KOMOMHAIMH B COOBITUU YCHIIMBACTCS
nposiBNieHNe HecTaOuabHeIX ‘Be u HS. Takum o6pasom, HS, HIeHTH(QUIMPOBAHHBIA B
peNATHBHCTCKOM muccomuanun 2C, mposiBnsieTcs U B cnydae °0. Takoif pesynsTar mokasbIBaerT,
yto HS He cBoamTcs K 0OBIMHOMY BO3OYyxkaeHMIO sapa '2C a, kak u °Be, sBaserca Oonee
YHHUBEPCAIbHBIM OOBEKTOM SIIEPHO-MOJICKYJIIPHOW MPUPOIBL. BivkailiiM moaTBepx aeHHEeM
3TOTO MPEJITIONOKEH S MOTYT BHICTYNaTh Habmonenus HS B pensTuBucTckoii pparmentamun N
— 30 [13]. Tem He MeHee Takoe HAOMIOEHUE 3aCITy>KUBAET MTPOBEPKH IS OoJiee TSKETBIX sIep,
KOTJIa 0-KOMOWHATOPHKA CTPEMHUTEIILHO HAPACTaCT C MACCOBBIM UHCIIOM.
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Puc.4. Pacnpenenenue gncina 3a-Tpoek N3 [0 3HEPTHH BO30YkIeHUs O34 1715 316 «Oenbix» 3Be3/1
12C — 3a (commble) u 641 «6enbix» 38e31 %0 — 4o (TpuxoBbIe) IpH 3Hepruu 3.65 A T'3B;
Ha BCTaBKe YBeIMUYCHHAs 4acTh (O3 < 2 MaB, HopMupoBaHHas Ha YHCIIO «OeTbIx» 3Be31 Nws [9].

AJIb®A HACTUYHAA JUCCOLNALINA TSAXKEJIBIX PEJIATUBUCTCKUX AAEP

Bynayun ampoGupoBaH Npu M3y4EHUH JIETKUX sJiep, MOJOOHBINA MOUCK ObLI MPUMEHEH K
MCCIIEIOBAHUIO COOBITHI TUCCOMAINN GOJIee CPETHUX U TSKENIBIX s/IEp Ul uaeHTHUKay *Be
nu HS u moucka OGomee cnoxHbix noBEC coctosHwmii. I[lpoBeneHHBI aHAIU3 TO3BOIIIA
IPOCJIEANTD BKJIAJl HECTAOMIIBHBIX COCTOSHUM C OOMbIIEH MHOXKECTBEHHOCThIO (parMeHToB He n
H MeTomoM MomepeyHoro ckanuposaHusi cioeB 9. Haumnas ¢ ¢parmentamun saep '°O B
nuanasone sHepruit 3.65 — 200 I'sB/HykinoH, aHaM3 1Mokas3an OTHOCUTENIBHOE YBETUYCHUE BKIIaaa
anep °Be mnpHM yBeNMYEHHMM uHCTA PENSATHBHCTCKMX —O-4acTHII Ha coObithme [14].
I[IpoaHanu3upoBaHbl pe3yabTaThl u3Mepenuii 4301 B3aumoseiictsus saep 22Ne npu sHepruu 3.22
A TI»B [15]. Dror Habop HAaHHBIX BKIIOYAET MPEIU3HMOHHBIC HM3MEPEHHS YIJIOB BBLIETA
PENSITUBUCTCKUX OT 2 A0 50-4acTHI], YTO MO3BOJIMJIO NPOBECTH aHAJINU3 B NMEPEMEHHBIX (2 5)a.
YCTaHOBJIEHO, UTO BEpOATHOCT uaeHTuuKamuy “Be, °B 1 HS Bo3pacTaeT ¢ MHOXKECTBEHHOCTEIO
0-4acTul] B cOObITHH [15]. AHanmoruuHelii pe3yssrar ObuT mosyyeH npu aHanmuse 1093 cobbiTuii no
{bparmentanuu suep 2Si ¢ sueprueii 14.6 I3B/HyKiI0H B A1epHOI SMYIbCHHU BILIOTH 0 60-4aCTHIL
B cobObituu [14]. Pacnpenenenue coObITHl ¢ uAeHTH(QHIMPOBAHHBIME sAapaMu ‘Be MO
nepemeHHoi O34 1 HaboOpa AaHHBIX 1o sapam 2C, 2>N u %8S npuseneno na puc. 5.
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Puc.5. Pacrpenenenus 3a-cucTeM ¢ MAEHTH(UIMPOBAHHBEIME pacnagamu “Be Nio(®Be) mo
sHeprun Bo30yxaeHus Qg (< 2 MoB) B cobbiTusx dparmenrtanuu saep ~>Ne ¢ sHeprueii 3.22
I'»B/uyknon (crutommnas nunus) u 28Si npu sHeprun 14.6 I'5B/HyK/I0oH (IyHKTHpHAS JITMHHSA).
Toukamu oTMeueHO pacmpeneneHne Niaq(*Be) B muccormanuu >C — 30, HOpMUpPOBaHHOE Ha
cratuctuky *?Ne u 28Si [14].

HccnenoBanbl no. cOOBITHS TPU TOMEPEYHOM CKAaHMPOBAHWUU CJIOEB D, MpoaoibHO
06my4eHHBIX B mmyuke azaep S*Kr ¢ sneprueit 950 MaB/nykion [12,16]. B 3ToM aHanu3e UMITYIIbC
(parMeHTOB OBbLT CKOPPEKTUPOBAH C YUYETOM MOHU3ALMOHHBIX MOTEph B SO u (akropusoBaH Ha
ko3¢ ¢unment 0.8, yToOb! TPUOTU3UTENBHO MOJCYUTATH aICHUE HAYaIbHOTO 3HAYCHHS UMITYJIbCa
nipu B3aumoeiicTsu [16]. Byayun nenpunmunuansHeM s ot6opa Qr(*Be) < 0.4 M»aB, nanee
OH TI03BOJISIET COXpaHUTh ycioBue otoopa (Os3«(HS) < 0.7 MaB, opuentupysacs Ha nuk (Osq«(HS)
(puc. 6). Pacnpenenenus nmo Qi 10 10 MdB yka3plBaloT Ha o-KBapTeT NHpu no = 6 ¢
M301MpOBaHHEIM 3HaueHneM Qiq = 0.6 MaB, oTBeuaromuii kax Bapuanty oHS, Tak u 28Be [12].
He nporusopeua pacnaxy '°0O(0%) 3To eauHMYHOE HAGNIONEHUE CITYKMT OTHPABHBIM MYHKTOM
JMATbHEUINEro HAKOTUICHHUSI CTAaTUCTUKH 110 pobieme 4aBEC coctosHus.

[upokuii oxBaT Mo no, odecreueHo u3MepeHusMu 1316 Heynmpyrux B3auMOIEHCTBHIA
97 Au npu 10.7 T'sB/uyknon [14]. JJons coObITHii ¢ no > 3 cpeau U3MEPEHHBIX cocTaBuna 16%.
U3-3a ycnoxHeHus u3Mepenuii yciosue oroopa Ox(*Be) 6wu10 ocmabmeno mo < 0.4 M»B.
OKa3anock, YTo OTHOMIEHHs urcaa coObITHi Nno(*Be) ¢ X0Ts 6bI OTHUM HAEHTHGHIMPOBAHHBIM
pacnagom °Be k uX uuciy Npg JEMOHCTPUPYIOT CHJIBHBIA pocT ¢ na [14,17]. B uenom,
KOpPESLUOHHAS KapTUHA 3aBUCUMOCTH MHOKECTBEHHOCTH 0O-YaCTHI[ B COOBITUM M OT YHCIIa
COOBITHIA ¢ UACHTU(DUIIMPOBAHHBIMH pacmaiaMu ’Be (He MeHee OHOr0) MoKa3aHa Ha puc. 7.
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Puc. 6. Pacnipenenenue B o0nacTu MajblX 3HAYEHUH 3HEPruil Bo3OykIeHHUs no-cuctem Q: map
(rouku, ¢akrop 0.1), Tpoek (cmjomrHas JHWHUS) W YETBEPOK (3AIITPUXOBAHO) O-HACTHII,
oOpa3oBaBiuxcs Bo pparmenranuu siaep Kr. [12].

s 121 o 74,107 Gevin), Q. <0.4 MeV
= v 5 Au (10.7 GeV/n), @2*<0.2 MeV
~ o ,Si(15 GeV/n) 2a
S I 3 %Ne(3.22 GeV/n)

/m O ,,0(3.65, 15, 60, 200 GeV/n)
~. A €30 "ws"(3.65 GeV/n)
=5 08F B aQ-de "ws”(3.65GeV/n)
: A Kr (950 MeV/n) A
0.6
0.4}
0.2

Puc.7. 3aBUCHMOCTb OTHOCUTENBHOTO BKJIa/a pacnanos aaep *Be Nio(*Be) B cratucTuky coObITHil
N ¢ MHOXKECTBEHHOCTBIO O-4aCTHII N0 B peNIITUBUCTCKOM (pparmentarun saep C, O, Ne, Si u
Au; otmeuens! «Oenbie» 3Be3abl 2C — 3o u °O — 4a (WS); a1s yno6cTBa TOYKH HECKOIBKO
CMEILEHbI BOKPYT 3HAYEHUN N0 U COEIMHEHBI TUHHUSIMH.
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BRIEF REVIEW ON THE STUDY OF UNSTABLE STATES IN THE DISSOCIATION
OF RELATIVISTIC NUCLEI

A.A. Zaitsev*

*Joint Institute for Nuclear Research, Dubna, Russia, 141980

The article presents a review of the results of studying unstable states in the relativistic
dissociation of nuclei '°B, "12C, 190, 2*Ne, 8Si, **Kr and '”’Au in the energy range from hundreds
of MeV/nucleon to several tens of GeV/nucleon using the nuclear track emulsion method. A
systematic study of the fragmentation of incident nuclei with multiple formation of the lightest
fragments of He and H made it possible to study the dynamics of the manifestation of unstable
nuclear states of ®Be, the Hoyle state and the 4a-particle state of the '°O nucleus above the
threshold in the relativistic dissociation of nuclei thanks to precision measurements of fragment
emission angles. It is shown that to reconstruct the relativistic decays of unstable nuclei in a nuclear
photographic emulsion, it is sufficient to determine the invariant mass of the system of He and H
fragments in the approximation of conservation of momentum per nucleon of the parent nucleus.
This approach makes it possible to search for more complex nuclear states. An indication was
obtained of an increase in the probability of detecting Be with an increase in the number of
relativistic a particles in the event.

PACs: 21.45+v; 23.60+e; 25.10+s
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