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IIpu eneprii E,=27,2 MeB mnpoBexeHo BumiproBaHHSA Au(epeHIiabHIX Hepepi3iB HENpyKHOTO PO3CISTHHS
Ol-9ACTHHOK sApaMH 'Li Ta TpruacTiHKOBHX peakiiit 'Li(a, o°Li)n, 'Li(a, oo)t. 3 BigHOIUICHHs mepepi3iB, ki BUMipro-
BaJIMCS B KIHEMATHYHO TOBHUX Ta HETIOBHUX KCIIEPMMEHTAX, BU3HAUEHO MOBIpHICTh posmay sapa 'Li*(7,45 MeB) y
kanan °Li +n (P = 0,49 £ 0,06). Lle 3HaueHHs CYTTEBO BiAPi3HAETHCA Bij NaHHX, K OTPMMAHO HPH JOCIiIKEHHI PO3-
namy 'Li*(7,45 MeB) y GiHapHHX peakilisix, 10 Moe OyTH MOSCHEHO BIUIMBOM KYJIOHIBCHKOIO OIS CYIyTHBOI Oi-
YaCTUHKH Ha PO3MaJ OLIAMOPOroBUX PE30HAHCIB Y TPHYACTUHKOBUX PEAKITisX.

Beryn

3rigHo 3 ormsmamu [1, 2], yTBOpeHHsS i po3maj
36ymKeHoro crady sapa 'Li*(7,45 MeB) merambHO
JIOCTI/DKEHO B OIHApHUX peakIlisax 3H(a, n)éLi,

*H(a, o)*H Ta
n+°Li »'Li* —>n + °Li,

(1a)
(16)

B eHepreTMuHHMX 3aJEXHOCTSIX IOBHUX IepepisiB
B3a€MOIii HEHTPOHIB 3 siapamu °Li Ta mepepisis pea-
kuiit (1a), (16) [3, 4] npu eHeprii HeliTpoHiB 245 keB
CHIOCTEpiraBcs IHTCHCUBHHMI MK, IO BiIMOBIAE pe-
3oHaHCy Li*(7,45MeB). 3HaueHHS NPHBEICHHX
HIMPUH [HOTO PE30HAHCY JUISl KaHATIB n + Litaa+t
CYTTEBO BiIPI3HSIOTBCS — Yy/Yo- =50 [5]. 3Hauno
MEHIIAM € BiJHOUICHHS MapIiajJbHUX IIUPUH
[W(E)T(E)=3,28 [6] npu pe3oHaHCHIH eHeprii
HeliTpoHiB E,= E,= 245 keB, mo 3yMoBieHO CyTTe-
BOKO DI3HHUICI0 NPOHUKIMBOCTEW Oap’epiB P, ta P,
(Ta=2P;y,>, T,=2Py,”) mpu posmami craHy
'Li*(7,45 MeB) mo BkazaHuX KaHamax. B oOmacrti
pesonancy P,<<P, ockinmeku #oro enepris 30y-
JUKEHHS TIEPEBHILYE MOPIr po3naay B HEHTPOHHUI
kaHan Bceoro Ha 0,2 MeB, a mopir posmamy Ha o-
YaCTHHKY 1 TpuTOoH — Ha 4,98 MeB [1, 2].

ToBHuii mepepis B3aemoxii n + °Li npu pe3onan-
CHIll eHeprii HEWUTPOHIB JocsAra€ BETUYNHU
Gwt(Er) = 11,2 6 [3], a 3HaueHHsS mepepi3iB peakilii
(la), (16) cranoBmsate on(E,)=8,00 [3] Ta
o4(Ey) = 3,2 6 [4] BiamoBigHo. BigHomeHHs mepepi-
3iB ou(E,)/ow(Er) = 0,71, o4(E,)/o(E;) = 0,29 xapa-
KTEpU3y€ PpO3MOALT TUIOK po3Magy IO KaHalax
n+°Li Ta a+ty peaxuisx (1). Bausbki 3HaueHHS
MaloTh 1 BIIHOIICHHS TMapIlialbHAX IMHPUH —
IW(E)/T(E) = 0,77, T(E)/T(E,) = 0,23 [5].

36ymKenuit cTan 'Li*(7,45 MeB) crnocrepirascs
TaKkoXK y 0OaraTbOX peakxiisix, B SKHX BiH YTBOpIO-

—>a + t.
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€ThCA Y BUXIJHOMY KaHaJl K CTaH sjapa Bigaadi,
30KpeMa B HEMpPY)KHOMY PO3CISIHHI Pi3HOTO THITY
YaCTUHOK (BiJ] €JIEKTPOHIB JI0 BXKKUX 10HIB) Ta pea-
KIIisSIX TIepeiad HyKJIoHiB 1 kinactepiB [2]. Henpyxae
POSCISIHHS (-4aCTHHOK SAPaMH 'Li JOCIiIKyBamocs
mpu eHeprisax 1o 29,4 MeB [7] Ta npu 35,3 MeB [8].
VYV KiHEeMaTHYHO TOBHUX EKCIIEPHMEHTaX pO3Maj
"Li*(7,45 MeB) y kaHan o+t crocrepiraBcst mpu
nociimpkenHi peakmiit 'Li(a, oo)t mpu E,=27,2 MeB
[9], 29,4MeB [10] Ta 50MeB [11], peaxkmii
Be(d, o)t mpu Eq=13,6 MeB [12] Ta 26,3 MeB
[13], a B kanan n + °Li mumre B peaxii °Li(d, p°Li)n
npu Eq= 10 MeB [14]. EkcniepuMmeHTalbHi AaHi 110-
0 pO3MOJiNy Tilok posmamy  Li*(7,45 MeB) mo
kanamax n+ °Li Ta o+t y TPHYACTHHKOBHX PeaKii-
SIX Ha 1Ie¥ Yac MOKHU 110 HE OTPUMAHO.

VY naniii poOOTi 3 METOI0 BH3HAYEHHSI KMOBIpHO-
cTeil posnany 36ymkeHoro crany 'Li*(7,45 MeB) y
KiHEMaTUYHO TIOBHHX Ta HEIIOBHUX EKCIIEPUMEHTaX
npu eHeprii a-yactuHOK 27,2 MeB mocmimxyroThes
TPUYACTHHKOBI KaHAJM PEaKIliit

o+ Lis»a+ Li*>a+°Li+n,  (2a)

Do+ att (20)
OOTOBOPIOIOTECS TAKOXK MOMJIIMBOCTI BUMIPIOBAaHHS
CIIBBITHOIIICHHS TUJIOK PO3MaTy MbOTO CTaHy B pea-
kiisix °Li(d,p)’Li*, "Li(d,d)’Li*, *Be(d,a) Li*.

YMoOBHM NpoBeieHHS eKCIIePUMEHTIB

Jns BHOOpPY ONTHMAaJBHUX YMOB BHMIpPIOBaHHS
HMOBipHOCTe  posmany — 30yIDKEHOrO  CTaHy
'Li*(7,46 MeB) Ha myukax JIeHTpOHIB 3 GHEprieio
13,6 MeB Tta o-gactumok 27,2 MeB (mukinotpoH
V-120 A1 HAH VYkpainn) BumiproBanucs audepeH-
wianbHi mepepisn peakwiit °Li(d, p)'Li*, 'Li(d, d)'Li*,
Be(d, a)’'Li* ta 'Li(a, o)’'Li*. Mimeni *“’Li ToBmm-
1010 200 - 300 MKr/cM® GyJI0 BHTOTOBJIECHO HAITHITIO-
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BauHsaM LiF 3 mpupomamum Bmictom 'Li (92,6 %) Ta
i3oTonHo36arauennm (o0 95 %) Bmicrom °Li Ha Hike-
JeBy IUTiBKY TOBIIHHOK ~ 80 Mkr/cm”. TOBIIMHA ca-
MOITi ITPUMYFOI01 MIIIeHi ’Be CTaHOBHJIA
300 MKr/cM’. 3apspKeHi TPOLYKTH peakiiiii peecTpy-
BaJIMCh TeneckornaMu KpemHieBuX AE-E merexTopi
ToBIimHO0O 30 - 50 Mmxm Ta 500 - 1000 MKM BiamoBia-
HO. ToBumHu AE-7eTekTopiB BUOPaHO TaKMM YHHOM,
mo0 MaKkCHUMalbHO 3MEHIIMTH HIDKHIN MOpIr peect-
patiii IpOIYKTiB peaxiliii mpu 30epekeHHi iX po3i-
JICHHS 32 Macoro. TiJIecCHI KyTH peecTparlii TeJIecKOIIiB
nerextopis craoBmm Q=0,76 - 10°—2,72 - 10~ cp.
Teneckonu NETEKTOPIB 3 BEIHKHM TIJIECHUM KyTOM
BUKOPUCTOBYBAINCS Ul pPeecTpauii NpOAyKTiB Po3-
nany 'Li*(7,45 MeB) Ta inmmx pesonancis. CymapHa
EHEepreTHIHA PO3/IUTbHA 3[aTHICTh PEECTparii Mpoy-
KTIB peakuiii BH3HAa4yajgach B OCHOBHOMY PO3KHAOM
€Heprii mydYka NPHUCKOpIOBaya Ta BTPAaTaMH EHEprii
YACTHHOK y MillleHi i ctaHoBmia ~ 1 % Bij 3HaueHHS
eHeprii TNPUCKOPEHUX YACTHHOK, a JUIsi peaKIii
9Be(d, o) Ta 7Li(a, o) —~1,5-2%. JIna mux peakuiit
JTOJTATKOBUM BaroMUil BHECOK B €HEPICTUYHY pPO37i-
JBHY 3/IaTHICTH 3yMOBJICHO T€OMETPIEI0 BUMIPIOBAHb,
a caMme anepTyporo TEJIECKOMiB Ta po3MipoM Iydka Ha
MilIIeHi.

Hakormmuenns, 30epiramHs Ta aHami3 Oarato-
napaMeTpUYHHUX TOJIH, IO peecTpyBaucs, 3MiHc-
HIOBQJIUCS 3a JOMIOMOTOI0 KOMII IOTEpHU30BaHOI Me-
TOAWKH, SIKY ETATBHO BUKIaACHO B [15]. MeTonnka
3a0e3nevyBaya OaraTOBUMIipHHI aHaIi3 Mo 30iriB
Bi PpI3HMX  Mmap  TEJNECKOMB  JETEKTOpiB
Ei x AE; x E;x AE; x tjj x Np, zie i, ] — HOMepH BBiMK-
HEHUX y cxeMy 30iriB teneckomis, E;, E; — eneprii
MPOIYKTIB pEaKIlii, MO PEECTPYIOThCS ITUMHU Tee-
ckonamu; AE;, AE; — BTpatu eneprii yacTuHOK y AE-
nerekropax; Np — KoJ-iIeHTU(IKaTOp mapu Tele-
CKOMIB JETEKTOPIB; tjj 4acoBHH CIEKTp 30iris
(ciexTp aMmIUTITYy Ha BHXOJI KOHBEpPTOpa ,.4ac -
aMmIuTiTya’”).

Ha puc. 1 nokazano tumnosi AE-E-criektpu mpo-
nykTiB peakniit d +°Be Ta o+ LiF. Bepxusa mexa
BUMIipIOBaHHs eHeprii npoToHiB (9 MeB) Bu3Haua-
Jack cymapHorw ToBHIMHOIWO AE- Ta E-merexropis.
BincyTHicTh y criekTpax MOMITHOTO BHECKY peaKIii
(d, *He), (a, *He) 3yMOBIICHO BUCOKHM ITOPOrOM LIHX
SHJIOCHEPTEeTUYHUX PeaKIIiil.

EnepreTnyHi cneKkTpu MPOIYKTIiB peakwiil y BU-
Al OMHOBUMIPHUX TICTOTpaM OTPUMYBAIIUCS 3a
JIOTIOMOTOI0  BiIOOPY HAKOMWYEHHUX MOJIiHd 3 oOMe-
KyBaTPHUMH MacKaMH, sKi BianoBimaroTs B (E-AE)-
CIEKTpax peecTpamii TOro 4 iHIIOrO THITY YacTH-
HOK (HAmIpHUKIaj, 0-4acCTHMHOK Ha puc. 1, 6). IHkr0-
3MBHI CIIEKTPHU (-YaCTHUHOK, 5IKi OTPUMAHO B PE3yJib-
TaTi BKa3aHOTO BiOOPY IMOJiil Ta CyMyBaHHS aMILTi-
Tya curHaniB 3 AE- ta E-getekTopiB, HaBeAeHO Ha
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puc. 2. Y cIeKTpax 4iTKO BHAHO ITKH, IO BiAITOBi-
JaroTh BHeckam peakiiit (d, o) ta (o, o) Ha sapax
’Be, 'Li Ta sapax nomimok Mimeneil. Kontunyywm,
IO CITOCTEPITAETHCS TPU HU3BKUX CHEPTisAX, 3yMOB-
JICHO PEECTPALIEI0 0-YACTUHOK K MPOJIYKTIB po3Iia-
Iy pAOy HE3B’sI3aHUX CTaHiB A1ep, sKi 30yAKYIOThCS
MIpH HEMPYKHOMY PO3CISHHI Ta B IHIIMX CYIyTHIX
KaHayax peakiiiit [16, 17].

AE , KaHamH
128

d+ ?Be

128
E - AE |, KaHamH

6
ot + LiF
N=5
\\
Xy
Ny \ “ =
\\'\._ ‘
6I4 9I6 128
E - AE ., KaHam
Puc. 1. AE-E-cnektp mnpoayktie peakuiii: d + °Be,

Eq=13,6 MeB, ©®=31°4a); a+ LiF, E,=27,2MeB,
® =34° (6). CyuinbHa JiHI — KOHTYp OOMEXyBaJIbHOT
MACKH I BifOOpPY MOJIH, MO BiNMOBINAIOTH PeecTparii
0-4aCTHHOK.

[Ipun npochimkeHHI TPUYACTMHKOBHUX —peaKIlii
SLi(d, p°Li)n ta 'Li(0, a’Li)n y xopensuiitaux ekc-
MEPUMEHTaX PpeeCTpalisi MPOTOHIB Ta O-YaCTHHOK
3ailicHioBanack 3a AE-E-metoaukoro. [ns peectpa-
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uii Ta izerndikauii smep °Li 3acTocoBaHO MeTox
yacy MpoJIbOTY Ta aHTU30Iry MOJIH, IO peecTpyBa-
nuch B AE- ta E-nerektopax. IToefHaHHS TUX METO-
JIB JTO3BOJIMJIO HAIMHO iMeHTH(]IKYyBaTU BKa3aHI
TPUYACTHHKOBI KaHAJIH PEaKIliil.

KinbkicTb noain

400

7.45

3009 e

200

100+

T T T T T T T T

150 200 250 300 350 400
E, , Homep kaHany

KinbkicTb nogin
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Puc. 2. EHepreTM4HHi CHEKTp O-YaCTMHOK 3 peakuii
’Be(d, o), Eq= 13,6 MeB, ® =31°. CTpinKkaMi 0Ka3aHo
eHeprii o-4acTHHOK, IO BiAMOBINAIOTH BHECKaM YTBO-
peHns y BuXigHOMy Kanani peaxuii *Be(d, a)’Li ocHoBHO-

ro Ta 30ymkenux (0,48; 4,63;6,68; 7,45 MeB)
cramiB sgpa 'Li Ta BHECKAM peakmiii Ha sapax
pomimox  mimeni (7 - *C(d, 0)'°B, 2-'°0(d, a)"N,

3 -1%0(d, 0)"*N*(3,95 MeB), 4 - '°O(d, a)'*N*(5,1 MeB))
(a). EHepreTM4Hui CHEKTpP O-YaCTHHOK 3 pPEaKIii
"LiF(0,0), Eq=27,2 MeB, © = 34°, CTpinkamMu moka3aHo
eHepril 0-4aCTHHOK, SIKi BiJINIOBIIAIOTh BHECKAM IIPYIKHO-
IO Ta HEMpYKHOTO PO3CIAHHSA LUX YACTHHOK syipamu °Li
'Li, C, "F ta Ni. Lludpamu mnokasaHo eHeprii
36y mwKeHHs sapa 'Li (6).

Ha ocHOBI BH3HaueHHX TMepepi3iB  peaxiii
SLi(d, p)'Li*, "Li(d, d)'Li*, ’Be(d, a)'Li*,
"Li(a, @)’Li* Ta pesysibTaTiB MOIETIOBAHHS YMOB
MIPOBECHHS KOPEIALIHNHUX €KCIICPUMEHTIB JJIsl BU-
MipIoBaHHS MMOBIpHOCTI po3nany 30yIKEeHOro cTa-
Hy 'Li*(7,45 MeB) Gyno BHOpaHO Mpolec HENpyk-
HOTO poscisHHs 'Li(o, o) 'Li*. JIna BUMipioBaHb 3a-
CTOCOBAaHO 3amponoHoBaHuil y [18] meron, skwmii
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IPYHTY€ETHCSI Ha KOMIUIEKCHUX IOCIHIIPKEHHAX TpH-
YaCTUHKOBUX peaklii y KIHEMaTH4YHO MOBHHUX Ta
HEMOBHUX EKCIIEpUMEHTAX.

Bu3znavenHst iMoBipHOCTI 30yAKeHHS
pesonancy 'Li*(7,45 MeB)

ImoBipHiCTB 30yIKeHHS CTaHy spa
"Li*(7,45 MeB) y peaxuisix (2) MOXHa BU3HAYHTH 3
IHKJIIO3UBHUX ~ CIEKTPIB  HEMNPYXKHO  PO3CISTHUX
0-4aCTHHOK J00pe BiIOMHUM METOJOM, a came iHTe-
TpPyBaHHIM CIIEKTPIB 32 €HEPri€l0 B 00JacTi BHECKY
1boro ctany 'Li*. JludepeHuianbuuii nepepis

do d*c
exc — dE
dQ, J A0 dE, 3)

BH3HAYEHHH 31 CIEKTpa 0-4aCTHHOK, IO PEeECTpyBa-
JUCH g KyToM @, = 34° (¢, = 180°), xapaktepusye
HMOBIPHICTh 30y DKEHHSI pe3oHaHcy
7Li*(7,45 MeB), 1ieHTp iHEpIIii SKOro 3rifHO 3 KiHe-
MaTHKOIO peakiliii (2) MOBHHEH pyXaTUCh i KyTOM
®7Li* = 46,50 ((P7Li* = OO) (pI/IC 3)

Ha puc. 4 mokazaHo ¢parMeHT iHKJIFO3UBHOTO
CHEKTpa 0-9acTUHOK (O, = 34°) B 00nacTi 30y KeH-
HS CTaHIB szpa 7Li”‘(4,63; 6,68; 7,45 MeB). Ananis
CIeKTpa 3IIHCHIOBABCS 3 YpaxyBaHHSM MPOIECIB
30yDKCHHSI BKa3aHUX CTaHIB siAep Binmadi "Li* Ta
“hoHOBUX”’ TIPOIIECIB O-pO3MATY BKA3AHHUX Ta IHIIAX
CTaHiB 7Li"‘, a Takox °Be* B peaxuii o + Li>t +
+*Be*—t + o + o. eranpHime npoueaypy aHaizy
IHKITIO3UBHUX CHEKTPIB MPOIYKTIB TPUIACTHHKOBHUX
peakuiii  Bukimageno B [16,17].  Baecky
'Li*(7,45 MeB) B CIeKTpi 0-4acTHHOK BiIoBizae
KpuBa 3.

Y HaBemeHOMY Ha puIC. 4 CHEKTPi 0-9aCTHHOK Ta
IHIINX IHKJTFO3MBHUX CHEKTPAaX, IO BHMIPIOBAIUCS B
Jiana3oHi KyTiB @, = 25 - 45°, monokeHHs pe30HaHCIB
"Li*(7,45 MeB) i 'Li*(4,63 MeB) y Mesxax moxu6ok ix
Bu3HaueHHS (AE* = 0,03 MeB) BinnoBigaroTh 3HaYCH-
HSIM, HaBEJCHUM y KOMIUIALIHUX podorax [1, 2, 6].
JInst TpeThoro 36yKEHOTO CTaHy syIpa 'Li OTpHMaHO
3HaueHHs E* = (6,53 + 0,03) MeB. 3cyB nonoxxeHHs
IILOTO PE30HAHCY BiIHOCHO maHux [1, 2, 5, 6] craHo-
Buth AE* =-(0,150 + 0,03) MeB. Pospaxynku [19] y
paMkax MoauQiKoBaHOI Teopii B3a€MOJIii B KiHIIEBOMY
crani [20 - 22] mokasyroTh, o B peaxii 'Li(a, o) Li*
npu E,=27,2 MeB Taky 3MiHy pe30HaHCHOI eHeprii
MOKHA OYIKYBaTH NP BPaxyBaHHI BILIUBY KYyJIOHIBCh-
KOTO TIOJISI CYIYTHBOI O-YaCTHHKH Ha PO3Iaja KOPOT-
KOKHBy4oro pesonancy Li*(E*=6,68 MeB, I ~
09MeB). Jlns pesonancie 'Li*(7,45MeB) i
Li*(4,63 MeB), uac XHITTS SKMX HA HOPSAIOK Oillb-
WA, BIATIOBITHWHA 3CyB cTaHOBUTH AE* ~ (0,02 MeB,
TOOTO B MEXaxX MOXUOOK TAHOTO eKCIIEPHUMEHTY.
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My40K

Puc. 3. Bekropna niarpama mBuakocteit st peakmii p+ T >k + R > k+1+j. Oy, ©;, O,
Vi, Vi, VR — KyTH eMicii Ta MBHIKOCTI B JI.C.K. YaCTHHOK K, 1 Ta LeHTpa iHepuii pe3onancy R BianosigHo.
Dy, Dy, — ieTekTopH, 110 PeecTpyroTh YaCTUHKH k Ta i. Paiyc xoma BignoBizae MOXKIUBUM 3HAYEHHIM A
(LIBUAKOCTI YaCTHHOK 1 B CUCTEMI IIEHTpa Mac sijpa R).

KinbkicTb noain

Li*He, *He)
©=34°

800+

600+

400

200+

13 14 15 16 17 18 19 20
E,. MeB
Puc. 4. ®parMeHT eHEPreTHYHOTO CIIEKTPa O-9aCTHHOK i3
peakmii o + "Li—a + 'Li* (E,=27,2MeB, ©,=34°).
1 - 3 - BHecku 30yDKEHHS Amep Bimmadi Li* 3 EHeprisiMu
30ymxenns 4,63; 6,68; 7,45 MeB BianoBigHo; 4 - BHECOK
36ymKenHs sapa °Li*(2,18 MeB). Kpusi 5 - 9 - BHeckn
MPOIIECIB  O-pO3Maxy CTaHIB 8Be*—q + o, "Li*—0 + t
y peakmisx o+ Li—t+°Be* Ta o+ Li—a+ Li*:
5-*Be*(3,0 MeB); 6 - 'Li*(4,63 MeB); 7 (wumpuxosa) -
"Li*(6,68 MeB); 8 - 'Li*(7,45 MeB); 9 - 'Li*(9,67 MeB).

Busnauenns iiMmoBipHOCTI po3nany 30y/1:KeHHS
pesonancy 'Li*(7,45 MeB) y kopesimiiiHux exc-
nepuMeHTax

Ipu po3nani siapa R 3 enepriero 30y mxenns E* B
peakmiip+ T —>k+R > k+1i+jBKanani+jkyrtu
eMicii mpoXyKTiB posnany ©;, ¢;, ©;, ¢; Ta iX mBHUA-
kocTi Vi, Vj B 1abopaTopHiil cucTeMi KOOpIAMHAT
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(.C.K.) BU3HAYAKOThCA BekTopamMu Vg Ta Vi, VjR

(muB. puc. 3). 3HaueHHS V® sanexurs Bin eHepre-
THYHOro Oanmancy posmaxy R —i+j: Q=E;; =
=E* — E,op, #€ Eyop — €Hepris 3B°sI3Ky YaCTHHOK 1, j
B s1pi R, Eij — eHeprist BiTHOCHOTO pyXy YaCTHHOK i
Ta j. JliamazoH MOXKJIMBUX KyTiB eMicii A@; = O™ -
- O™ A@; = @™ - ;"™ BU3HAYAECTBCS CITiBBiTHO-
wennsM V¥/Vy. 3a YMOBHU ViR<vi

A®; = A@; = 2 arctg(ViR/ V). 4)

[Ipu ¢ikcoBanoMy kyTi Oy = const JacTHHKA i SK
MPOAYKT po3Magy HE3B s3aHOTO cTaHy R 3 eHepriero
30ymkenas E* Moxe crioctepiratuch y Mexax “Ko-
HyCy”, IO BH3HAYAETHCA Mialla30HOM MOKIUBUX
KyTiB emicii A®;, A@;. Y BuUnaaky posmamy
"Li*(7,45 MeB) y xanan °Li + n (QeLitn = 4,98 MeB)
y peaktii (2a) mpu E, =27,2 MeB Ta ©®, = 34° nia-
masoH  KytiB  emicii smep C°Li  craHOBHTBH
AOgLi= ApeLi=12° 'y nmck. Ilpm  posmami
"Li*(7,45 MeB) B xanan o + t (peaxiis (26)) giama-
30H A®gy), AQyr 3HAYHO OUIBIIMIMA, IO 3yMOBJIEHO
JIOCTAaTHHO BEIMKUM 3HAYCHHSIM CHEPreTUYHOro 0a-
JaHcy 1poro kaHamy posmany (Qe = 4,98 MeB).
ToMy OocHOBHa yBara B JaHOMY EKCIIEPUMEHTI TpH-
JUISIIAch JIOCIHIPKEHHIO peakilii (2a), A skoi Haba-
raro Jermie 3a0e3MeYnT BUMIPIOBaHHS U BCHOTO
JiamazoHy KYTiB po3manry pe30HAHCY
"Li*(7,45 MeB).
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[adopmamiro mpo MWMOBIpHICTE 30YKEHHS Ta
posmany supa 'Li* B kaman °Li+n y peaxuii (2a)
MICTATE IudepeHtiaibHi nepepizu

d'c
andEadQGLidEMj ’

)

AKI MOXKHA OTPUMATH B KIHEMaTH4YHO IIOBHHX EKCIIe-
pUMEHTaX 3 €HepPreTUYHHX CIEKTPIiB YacoBHX 30iriB
o-uyacTHHOK Ta siaep °Li. TeopeTuuna inTeprperartis
niepepiziB (5) € DOCHTH CKIIAAHOIO, TOMY JUIS TOfa-
JBLIOTO aHAaJi3y BUKOPHCTOBYIOTH IEpepizu

d’c 6
40240, dE. " ©)

Ao )
andgﬁlidE6Li ’

AKi € pe3yJbTaTOM iHTEerpyBaHHS mepepisiB (5) 3a
enepriero Eg; ado E, B 007acTi T03BOJICHUX 3aKOHA-
MU 30epexeHHsI eHeprii Ta iMITyJIbCy 3Ha4eHb [23].

Hiarpama Ha puc. 3 BiAIIOBifae iealbHUM yMO-
BaM BHMIPIOBaHb IMOBIpHOCTEH po3many craHiB 3 I’
= 0. 3mina eneprii 30ymkeHHs B Mexax AE* ~
~ (2 - 3)I" 3ymoBitoe nieBHyY 3MiHy eHeprii (AEy) uac-
TUHOK K, IO peecTpyroThes Mix KyToM ®y, eHeprii
(AER) 1 kyTa BunboTy (A®R) y JI.C.K. LIGHTpA iHEpLii
anpa R, a Takox eHeprii BiZTHOCHOTO pyXy NPOAYyK-
TiB po3nany Ha BenuuuHy AE; = AE,, = AE*. Tlepe-
nigeni daxropu (AEg, AOg Ta AEj) npusBoaars 10
3MiHM MaKCHMaJbHHUX I MIHIMAIBHUX KYyTiB CIIOCTE-
peXCHHS TPOMYKTIB po3manxy sapa R, Tobto mo
posmupeHHs nianasoHy A®;;, A@ij. [domatkose
PO3IIMPEHHS 1BOTO Jiarna3oHy Ta aedopmallis eHep-
TeTUYHUX 3aJeKHOCTEH MuQepeHLianbHuX mepepi-
3iB (5) — (7) 3yMOBIIOIOTBCS TaKOX PSAIOM yMOB
IPOBEJICHHS peaJbHUX €KCIEPHUMEHTIB, a caMme: po3-
KUAZOM €HEprii Ta MpOCTOPOBUM PO3MOJIIIIOM ITydKa
OoMOapayroUuXx saep; TOBIIMHOK MIIlleHi; amepTy-
POIO JETEKTOpPa, 3a JAOIOMOI0OI0 SIKOTO PEECTPYIOTh-
Csl YaCTHHKH K, Ta eHepreTHYHOI0 PO3IUILHOI0 3/1aT-
HICTIO JICTEKTOPIB.

Yu He HaWKpammM CHOCOOOM ypaxyBaHHS BCIX
nepesiueHux (aKTOpiB € MOJENIOBaHHS MPOIECIB
YTBOPEHHsI 1 po3magy HE3B’sI3aHUX CTaHIB sep 3a
MeronoM Monte-Kapno [18, 24]. Ha puc. 5 HaBene-
HO pe3yJIbTaTH PO3PAXYHKIB 3a BKAa3aHUM METOIOM
mudepeHtianpHuX mepepisiB (5) i (6), Mo BigmoBi-
JaloTh mpouecaM 30y[KEHHS Ta po3many sapa
"Li*(7,45 MeB) y kanan °Li+n y peaxuii (2a). Ha
puc. 6 TIOKa3aHO 3MOJAETHOBAHUHN IS IUIOIIMHU Jie-
TEKTOpa MPOCTOPOBHUH PO3MOALN MOAINH peecTpamii
saep °Li 3 posmay mporo crany 'Li*.
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E., MeBE
g
a o- >1
7.45 |- >3
i H- =10
6
4l
10 15 20
E,,MeB

d’s/d0,d0,dE ., BigH. oa.
160

6 "Li*(7.45)

\
120-

80+

40

0 T T T T T f T T T T
8 10 12 14 16 18 20

E, . MeB

Puc. 5. Po3paxoBauni 3a meronoM Monre-Kapno cnexrpu
a-°Li 30iriB, IO BiAMIOBINAIOTE PO3MALY 7Li*(7,45 MeB)
y peakuii (2a). a — mudepenuiansHuii epepiz (5), 6 —
nepepis (6). E;. E, — eneprii a-yacturok Ta saep °Li, mo
»peecTpyBamucs” min kKyramm ©;=34°, ¢;=180° i
®,=44,5°, ¢, = 0° BigmOBIgHO.

[epepizu (5) BuMiproBanuch MpH (iKCOBAHOMY
KyTi peectpanii a-9acTiHOK (O, = 34°, ¢, = 180°) Ta
pi3HEX KyTaX peectpaii sep °Li HaBKOIO 3a1aHOTO
KyToM O71+ =46,5°, @7+ =0° HampsMKy pyxy
LeHTpa iHepuii sapa 7Li"‘(7,45 MeB). ¥V wMexax
A®gi=12° KyTOBi KOpeysimii BUMIpIOBANUCS LIS
TPHOX 3HAYEHb KYTIB Qgr; = -6°; 0°; 3,3°. [lpuknanu
criektpa o-°Li 36iriB Ta iforo mpoexiii Ha Bich eHep-
rii o-yactuHOK (mepepiszu (5) Ta (6) BiANOBIAHO)
HaBeJIeHO Ha puc. 7.

HaiiGinpmr iHTeHCHBHUH TIK y CHEKTpi Ha puc. 7
BIJINIOBIIa€ BHECKY TpoOIleCcy 30YPKEHHS Ta po3Maay
'Li*(7,45 MeB) y kaman °Li+n. InterpyBaHHsIM
niepepiziB (6) 3a eHeprielo E, B MeXaX BHECKY BKa-
3aHOTO TIPOIIECY OTPUMYBAIKCH AM(epeHIiaIbHI
nepepizu
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d’c

B I d’c
andQ6Li -

dQ,dQ,, dE,

dE, ., (8)

3aJIeKHOCTI SKHX Bi KyTa ®gp;, OTpUMaH1 ATl TPHOX
3HA4YEHb KyTIB QeLi, TOKa3aHO Ha puc. 8. [icrorpamu
Ha I[bOMY pHCYHKY BIAMOBIJAIOTE pPO3paxyHKaMm
edexTuBHOCTI peectpaunii [18, 24] snep °Li 3 posma-
Iy "Li*—°Li + n 3a meTomom Mounte-Kapio:

N6Li

&=—" 9
N7Li* ()

ne N7+ — 3MOJIeNIbOBaHA KIJIBKICTh 30y IKCHUX sICp
Bimaui 7Li”‘(7,45 MeB), 1m0 BiAmoBiga€e KiIbKOCTI
0-9aCTUHOK, SKi ,,pCECTPYIOTHCSA” Mg KyTOM
®,=34° (¢p,=0°) y KiHEMaTHYHO HEIIOBHOMY
,»EKCTIEpUMEHTI"”; Ng;; — KUTBKICTB ,,3apEECTPOBAHUX
30iriB a-gactuHOK (O, =34°, ¢,=0° 3 smpamu
Li  (@eLi =-6° 0°; 3,3°) 3 posmamy
"Li*(7,45 MeB)—°Li +n. CymapHa edeKTHBHICTB
peecTparii Ay KOXKHOTO 31 3HaYeHb KyTa (g; CTa-
HOBHTH 0sn3bK0 50 %.

40 44 45 22
A1,
B Li)

Puc. 6. IlpocropoBuit posmomin moxmiii o-°Li 36iriB
(0,=34°, ¢,=180°), mo BigmoBimae po3mamy
"Li*(7,45 MeB). Po3mozin 3M0/eIb0BaHO [UIs TLUIOMMHA
peectpaii saep °Li. Bine xono Biamosizae aneprypi Te-
JIeCKOIa, 3a JOMOMOTOK SKOTO PEeCTpyBauch sapa °Li,
HEHTP KoJa — KyTaM g ;= 46,5°, @ ;= 0°.

3 ypaxyBaHHSIM e(DeKTUBHOCTI peecTpalii y npu-
MyIICHH] 130TPOMHOCTI PO3Maay MOKHA BU3HAYUTH
mudepeHLialbHIH nepepis, Mo BiNoBigae po3nary
B YChOMY Jliaria30Hi MOKJIMBHX KyTiB (g ;:

do,. 1 do

A0, ¢d2do, (10)

SAAEPHA ®I3UKA TA EHEPTETUKA Nel (19) 2007
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d’s/do do, dE , BiaH. oa.
6 "Li*(7.45)
120- }
80
40, Li*9.7)
5He(o.c) ¢
|

8 10 12 14 16 18
e, MeB

Puc. 7. Criextp 30iriB 0-4aCTHHOK, L0 PEECTPYBAIUCH M1
kyTom ©;=134° 3 sapamm °Li ta *He (©,=44,5°) B
obmacti eHepridi, sKki BiINOBiZAaIOTH 30yIUKEHHIO Ta
posmamy He3B’ssammx  cramis  Li (4,63 MeB) Ta
"Li"(7,45 MeB) (a). JlimisM# TmOKa3aHO KiHeMaTH4Hi
KpUBI Ui KaHamiB peakmiii 'Li(o, ao)t (crpaBa) Ta
"Li(o, a’Li)n (3miBa). IIpoekmist criektpa o — °Li 36iris i3
peakuii o + 'Li—a + °Li +n Ha Bich eHepriii 0-4acTHHOK
(0=34°, Oi=44,5°, 0o — @sLi = 180°) (6).

Bimnomenns mnepepizy (10) mo mepepizy (3),
BU3HAYEHOT'0 3 IHKIIO3UBHUX CIIEKTPIB 0-YaCTHUHOK,

XapakTepusye  WMOBIpPHICTh  po3maay  sjapa
"Li*(7,45 MeB) y kanaxn °Li + n:
do do
P(°Li +n) = —de< / e
e, /| dQ,
11)
N . ) (
=—SL_=0,49+0,06,
ENq
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ne Nypi+, Ngr; — T1 caMi KUTBKOCTI TTOMIH, 1Mo ¥ y BUpasi
(9), ane Bu3HaYeHi B peabHUX EKCIIEPUMEHTAX.
OTpumane 3Ha4eHHs MHMOBIpHOCTI po3many B
kaHan °Li+n CyTTeBO BiIpi3HAETbCS Bi maHUX,
oTpuMaHux  ansd  OiHapHux  peakmid (1)
(ou(E)/ow(Ey) = 0,71 [3 - 5]). Ha BigMiHY Bix peak-
uiit (1) y TpuyactuHKoBil peaktii (2) GpopmyBaHHS
i posmam OLIANOPOTrOBOrO  SIAEPHOTO  CTaHy

"Li"(7,45 MeB) BinGyBaroThesi B IPUCYTHOCTI CyITy-
THBOI 0-YACTHHKH, BIUTUB KYJIOHIBCHKOTO TIOJS SIKOT
Moke OyTH OIHI€I0 3 TPUYMH 3MIiHH PO3MOILTY Ti-
JIOK po3maay IbOTO PE30HAHCY MOPIBHSHO 3 OiHap-
HUMU peakitisMu [25, 26]. Takuii BUCHOBOK y3ro-
IDKY€ETBCSI 3 pe3ylibTaTaMH PO3paxyHKiB [22], BUKO-
HaHUX Yy paMKax MoJu¢ikoBaHOI Teopii B3aeMO/Iii B
KiameBomy crani [20, 21].

0,14
® eKCnepuMeHT

0,12 1 ] MoHTe-Kapno pospaxyHok

0,10 4

0,08 A
0,06 - §
0,04 -

0,02 4 L]

0,00 +—— ,|1

0,12

0,10 4

He—

H-8—
o

0,08 4

0,06
¢

(d’s/de do, )

0,04 4

0,02

0,00 +——I— L —L

0,12 4

0,10 1

0,08 1 i

0,06 4

0,04 4

0,02

0,00 ——

-

Puc. 8. KyToBi 3anexxHocTi nepepisis (8), 110 BUMIpIOBAINCS U1 PI3HUX KYTIB QgL @ — QgLi = —60°; 6 — Qgr; = 0°;
¢ — QoL = 3,3°. TicTorpamu — po3paxysku edextuBHOCTI peectpauii (9) saep °Li 3 posnaxy 'Li*—°Li +n
3a metogoM Monre-Kapiio.

BucnoBku

V KiHeMaTUYHO MOBHHX Ta HEMOBHUX EKCIIEPUMEHTAX
BH3HAYEHO MMOBIPHICTH pO3mamy B KaHan ‘Li+n He-
3B’SI3HOMO GUIAIIOPOroBoro crany 'Li*(7,45 MeB), mo
30y/DKyeThc B TPHUACTHHKOBil peakii o+ Li—a +

42

+'Li*—0+°Li+n npu E,=27,2MeB. Orpumane 3Ha-
yenHs imMoipHocTi posnany P(°Li+n) = 0,49+ 0,06 cyr-
TEBO BIAPI3HAETHCS Bil JAHMX, OTPUMAaHHUX Yy OIHAPHHIX
mporiecax  “H(a,n)’Li, *H(o, o)’H, °Li(n,n)’Li Ta
SLi(n, a)’H, ne pesonanc 'Li*(7,45 MeB) 30ymkyersest it
PO3ManaEThCs SIK 1301b0BaHA CHCTEMA.
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Bussiena BiAMIHHICTP MOXe OYTH TOSICHCHA B
pamkax Teopii 6araToyaCTMHKOBUX peakiiii [20, 21]
SIK TPUYACTHHKOBUI e(eKT Mmpu po3mani Oiismopo-
TOBOTO pe30HAaHCY. BpaxyBaHHS BIUIMBY KyJIOHIBCh-
KOT'O TOJIsI CYMYTHIX YaCTHHOK Ha PO3MaJ Hei30Jb0-
BaHUX PE30HAHCIB Y TPUYACTHHKOBHUX PEAKIIISIX JI0-
3BOJISIE YCHINIHO OIMCATH 3CYB ITOJIOKEHHS KOPOT-
KO)KMBYYHX PE30HAHCIB Ta PO3MIHMPEHHS PE30HAHC-
HOT JIiHIT MOPIBHSAHO 3 JaHUMH JJis OIHApPHUX peak-
uiit. Leit edexT crocTepiraBcst s BiJIaNeHUX Bill
TIOPOTY PO3IIay PE3OHAHCIB, 30kpeMa st "Be*(19,9
MeB) y peakuii '’B(d, ao)o [22, 27]. Moxudixopana
Teopis B3aEMOJIl B KiHIIeBOMY cTaHi [21] mependa-
Ya€ TaKOX MOXIIMBICTh 3MEHIIEHHS IIUPUHU PE30-
HAHCIB, 110 MOXXE CIIOCTEPIraTUCS Yy BHUIAIKy OLJIs-
TIOpPOTOBMX PE30HAHCIB, Hanpukiaz ~Li*(16,7 MeB)
y peaxii *LiCHe, o) Li* [28, 29].

3rimHo 3 po3paxyHKamu [25], BUKOHAHUMH B pa-
MKaxX yKa3aHol Teopii, BIIHOLICHHsS HMOBIpHOCTEH
posmany 'Li*(7,45 MeB) y kanan Li+nTtaa + ty
peakuii 'Li(a, o)'Li* 3amexuts Big KyTa posmamy i
Moxke 3MeHImyBatucs Ha 20 % MOpiBHIHO 3 JaHUMH
mis Gimaprux peaxuiii °Li(n, n)°Li ta °Li(n, a)’H.
TeopernuHi po3paxyHKH [25] y3roIKyIOThCS 3 €KC-
NEPUMEHTAIPHIMH JaHUMH, OTPUMAHUMH B JaHIH
po0OoTi.

ABTOpH TIJIAaHYIOTH OCTIAUTH OCOOJIIMBOCTI PO3-
magy IHIMUX OUIAIIOPOTOBUX PE30HAHCIB JIETKUX

snep, 30KpemMa *He*(21,1 MeB)—’He + n,
He*(16,75 MeB)—t+d  (“repMosiiepHuii peso-
Hauc”), 'Li*(9,9 MeB)—°He + p Ta iHmmx i crozi-

BalOTHCS, IO OTPUMaHI PE3yJIbTaTH CHPUATUMYTh
MOJABIIOMY PO3BUTKY Teopii 0araTro4acTHHKOBHX
SIIEPHUX PEaKIliil.
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body resonances produced by three particle nuclear

YIJIOBBIE KOPPEJISINUN M COOTHOIIEHHUE BETBEI PACHAJA BO3BYXKIEHHOTO
COCTOSIHUSL SIIPA "Li*(7,45 MaB) B PEAKIIUM "Li(o, o)'Li*

0. ®. Hemen|, 10. H. Magaenxo, B. 1. lllagios, ®. . Kapmanos, B. A. Kusa,
B. H. Joopukos, O. K. I'opnunuu, U. H. Kosnomuen, b. A. Pyaenxo, 0. 5. Kapabiues,

A. II. Boiitep, U. A. Ma3ubIii, C. E. Omeabuyk, 0. C. Po3niok

Ipu suepruu E,= 27,2 MaB u3Mepens! qudepeniuaibsHbie CeueH s Heypyroro PaCCesHUs o-4acTHIL sapaMu 'Li
¥ TpexyacTHuHbIX peakiuii 'Li(a, o’Li)n, 'Li(o, ao)t. I3 OTHOIIEHNS CeUeHHil, M3MEPEHHBIX B KUHEMATHUECKH MOIHBIX
U HENOJHBIX OJKCIEPUMEHTAX, OIpeAelicHa BEPOSATHOCTD pacmama sgpa 'Li*(7,45MbsB) B xaman °Li+n
(P =0,49 £ 0,06). D10 3HaYCHHWE CYIMIECTBEHHO OTIMYACTCA OT NAHHBIX, IMOJNyUYECHHBIX NPH HCCIEAOBAHWH pacrasa
"Li*(7,45 MeB) B GMHAPHBIX PEAKIHSX, YTO MOKET OBITH OOYCIOBIECHO BIMSHHEM KYJIOHOBCKOTO TOJISI COMYTCTBYO-
IIEH 0-4acTHUIBI Ha PacIa]] OKOJIOHMOPOTOBEIX PE30HAHCOB B TPEXYACTHUHBIX PEaKIUsX.

ANGULAR CORRELLATIONS AND DECAY BRANCHING RATIO FOR
EXCITED STATE OF ’Li*(7,45 MeV) IN REACTIONS "Li(a, o) 'Li*

O. F. Nemets}, Yu. N. Pavlenko, V. L. Shablov, F.I. Karmanov, V. O. Kyva,
V.N. Dobrikov, O. K. Gorpinich, 1. N. Kolomiets, B. A. Rudenko, Yu. Y. Karlyshev,
A. P. Voiter, 1. A. Mazny, S. E. Omelchuk, Yu. S. Roznuk

Measurements of differential cross-sections of a-particle inelastic scattering by 'Li nuclei and 'Li(a, a’Li)n,
"Li(a, aq)t reactions have been performed at the energy E,=27,2 MeV. Probability of 'Li*(7,45 MeV) decay into
Li+n channel has been determined from the ratio of cross-sections measured in kinematically complete and
incomplete experiments. The large discrepancy of this value (P =0,49 = 0,06) and of those obtained at the study of
"Li*(7,45 MeV) decay in binary reactions can be explained by the influence of Coulomb field of accompanied a-
particle on the decay of near-threshold resonances in three-particle reactions.
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