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flyKbRHOB C.M. 1,1 AP-

YcraHOBKa AflR cenapaUHH 1,1 HCCneAOBaHHR 

/3-n pacnaAa HeihpOHOH36blTO'IHblX RAep 

P7·91-224 

On1,1cb1eaercR ycraHoeKa TETRA AnR nony'leHHR 1,1 HJY'lettHR ceo.;icre 

ner'laHWHX HeHTp0HOH36blTO'IHblX RAep B peaKUHRX C TR>KenblMH HOHaMH 

C 3HeprneH 20 MJB/ HyKnOH. YcraHOBKa noJeonRer H3MepRTb nepHOAbl f3. 
pacnaAa ner'laHWHX RAep, eepoRTHOCTb f3·3aAep>KaHHOH 3MHCCHH H MHO· 

>KecreeHtiOCTb HcnycKaeMblX npH 3TOM HeHTpoHoe. 3q>q>eKTHBHOCTb perH· 

crpau1,11,1 /3-'lacrHu cocraenRer 0,95, a HeHTpoHoe - 0,315. ~JMepeHbl nep1,1• 
• • SH 9L. 11L· OAbl nonypacnaAa H eepORTHOCTH HeHTl'OHHOH 3MHCCHH e, I, ,. 

12 8e 1,1 1a8 _ 

Pa6ora BbinonHeHa e fla6oparop1,11,1 RAeptiblX peaKUHH O~A ~-

Coo6wet1He 061,eJUfHl!HHoro HHCTHTyT8 JIJl.l!pHblX HCCJleJJ,OBaHHH • .Ily6Ha 1991 

nepeeoA aeropoe 

Luk'yanov S.M. et al. 

Setup for Separation and Investigation 

of fJ·n Decay of Neutron-Rich Nuclei 

P7-91-224 

A setup TETRA for producing and studying properties of the lightest neut· 

ron rich nuclei in the reactions induced by heavy ions with energy 20 MeV /u 

is described. This array allows to measure half-lives of /3-decay, probabilities 

of 8 -delayed neutron emission and neutron multiplicities. The efficiency 

for detection of f3·particles is 0 .95, of single neutrons - 0.315. The half-lives, 

probabilities of {3-delayed neutron emission and neutron multiplicities for 

decay of 8 He, 9u, 11 Li, 1l?se and 1t were measured. 

The investigation has been performed at the Laboratory of Nuclear Reac
tions, JINA. 

Communication of the Joint lnstitu te for Nuclt-ar Research . Dubna 1991 



3KcnepHMeHTH no CHHTe3y H HccneaosaHHD CBOACTB HOBHX 

HeATpOHOH30HTOtIHHX Sllep nerKHX sneMeHTOB npeanpHHHMaDTCSI 80 

MHOrHX HaytIHHX ueHTpax no ~H3HKe TSIEenHX 

HOHOB/1-5/.IlPOBOIHMHe HCCneaosaHHSI HMeDT ase HanpasneHHOCTH : 

-BHSIBHTb rpaHHUH HyKnOHHOA CTaOHnbHOCTH /3/, 

-HccneaosaTb CBOACTBa S1aep BOnHSH rpaHHU CTaOHnbHOCTH /4/. 

B nocneaHee speMSI ouno sunonHeHo oonbmoe KonHtiecTBO 

TeopeTHtieCKHX H 3KCnepHMeHTanbHHX paOOT no HCCneaosaHHD 

CBOACTB S1aep nerKHX sneMeHTOB C oonbWHM H30HTKOM HeATPOHOB, 

TaK KaK 3TH Slapa MoryT OHTb 3MHTTepaMH 3K30THtieCKHX 

KnacTepoB, HanpHMep IH- HRH TeTpa-HeATPOHOB /5/ . 

. :TpaaHUHOHHHM MeTOIOM nonytieHHSI HeATpOHOH30HTOtIHHX S1aep 

SIBnSIDTCSI peaKUHH C TSIEenHMH HOHaMH. OCHOBHHe TPYIHOCTH 8 

ocymecTBneHHH 3THX 3KCnepHM8HTOB CBSl3aHH C ManHM BHXOIOM 

3K30THtI8CKHX S1aep. CymecTBeHHHA nporpecc 8 pemeHHH 3TOA 

npooneMH OEHaaeTCSI C nonytieHHeM paaHoaKTHBHHX BTOPHtIHHX 

nytIKOB. OaHHM HS MeTOIOB nonytieHHSI BTOPHtIHHX nytIKOB 8 WHPOKHX 

aHana30Hax Mace H sapSIIOB SIBRSIDTCSI peaKUHH MHOrOHYKROHHHX 

nepeaaq C TSIEenHMH HOHaMH npH 3HeprHSIX 10-20 M38/HyKnOH. 

B HaCTOSlmeA paOoTe onHcaHa YCTaHOBKa TETRA, pasMemeHHaSI 

Ha TpaKTe UHKROTPOHa Y-400, anSI nonyqeHHSI BTOPHtIHHX nytIKOB H 

HccneaosaHHSI CBOACTB pacnaaa oopasoaaHHHX H8ATPOHOH30HTOtIHHX 

S1aep. OCHOBHHMH KOMnOH8HTaMH 3TOA ycTaHOBKH SIBnSIDTCSI : 

-MarHHTHHR cenapaTop npoayKTOB peaKUHH MT1-MT2. 

-CHCTeMa aeTeKTOPOB ARSI perHCTpaUHH H HSMepeHHSI 

xapaKTepHCTHK pacnaaoa C perHCTpauHeA p-tiaCTHU H HeATpOHOB. 

HcnonbsyeMaSI CHCT8Ma, noapoOHoe onHCaHHe KOTOPOA npHBOaHTCSI 

HHXe, nosaonS1eT HSMepSITb nepHOAH nonypacnaaa T
112 

HccneayeMHX J,-aKTHBHHX Slaep, aepOSITHOCTH p-saaep:a:aHHOA 

HeATPOHHOA 3MHCCHH Pn H yrnoaoe pacnpeaeneHHe HcnycKaeMHX 
HeATPOHOB. 

-3neKTpOHHaSI H3MepHT8RbHO-BHtIHCRHTenbHaSI CHCTeMa. 
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OOHCAHHE YCTAHOBKH H METOJHKA SKCilEPHMEHTA 

1. MarHHTHHA cenapaTOP MT1-MT2. 

cxeMa 9KCnepHMeHTaRbHOA ycTaHOBKH AR8 cenapaUHH H 

HAeHTH~HKaUHH npOAYKTOB peaKUHA npeACTaBReHa Ha PHC.l. 

nepaHqHHA nyqoK YCKOpeHHHX HOHOB H3 Y-400 ~OKYCHpyeTC8 H 

nonaAaeT Ha oxRaxAaeMyD aonoA MHmeHb T, ToRmHHa KOTopoA 

paccqHTaHa Ha noRHoe norRomeHHe. cenapaUH8 npoAYKTOB peaKUHA 

ocymecTBR8eTC8 C noMombD HOHHO-OnTHqecKOA CHCTeMH pa3BOAKH 

nyqKQB Y-400 H BKRDqaeT B ceOg KBanpynORbHHe RHH3H IOI H 

nHnORbHHe MarHHTH MTl H MT2. OOpaaoaaBmHecg nponyKTH, 
HcnymeHHHe non yrRoM o0 , cena~HPYDTC8 no A/~~ MTl. BTopoA 

MarHHT MT2 HCnORb3YeTC8 nR8 KOMneHCaUHH 

CHCTeMa oORaAaeT naoAHOA axpoMaTHqHQCTbD: 

nHcnepcHH. 

no yrRy 

TaKag 

H no 

no3HUHH. MaKCHMaRbHag xecTKOCTb TaKoro cenapaTopa COCTaBR8eT 

1.5 TecRa•M, a TeReCHHR yroR OKORO 10 MCTePaA. JR8 RyqmeA 

cenapaUHH nRaHHpyeTC8 ycTaHOBHTb meReBHe nHa~parMH H 

AOnORHHTeRbHYD nep~aap8nHYD ~ORbry MeXAY MTl H MT2, KaK 9TO 
HCnORbayeTC8 Ha ycTaHOBKe LISE /6/. KaanpynORbHHe RHH3H Ha 

euxone MT2 HCnonb9YDTC8 AR8 TpaHcnopTHpOBKH BTOpHqHoro nyqKa 

nepelllml,ll>i BTopwnn.i:ll: 

nytlOI< I nytlOK 

> --~MT1 

M1Imem T I 

~--□--□ Q Q 

3ue -ctteT<mD! 

□"□" □'D .,, 

p~ CXeMa 9KcnepHMeHTaRbHOA ycTaHOBKH TETRA. 

H ~OKYCHPOBKH era Ha TeReCKOn AR8 HAeHTH~HKaUHH H 
HCCReAOBaHH8 xapaKTepHCTHK pacnana 9K30THqeCKHX gnep. 

HeooxonHMO aaMeTHTb, qTo HHTeHCHBHOCTb BTOpHqHoro nyqKa 

H COOTHOilleHHe BHXOAa qacTHU H3 MHmeHH aaBHCHT OT Z 8Apa 
MHWeHH H BHOpaHHOA HarHHTHOA xeCTKOCTH CHCTeHH MT1-MT2. B 

2 

peaKUH8X C HOHaMH 11 B (20 M98/HYKROH) H MHilleH8MH H3 12 C HRH 
9 Be npeoORaAaeT auxon H30Tonoa 4 He H 6 He. HaMepeHHoe 
COOTHOmeHHe BHXOAOB 6 He npH OOMOapnHpOBKe 11 8 MHmeHeR H3 
181 Ta, 12 C H 9 Be 0RH3KO K OTHOilleHHD 1:2:4. HaHOORee mHpOKHR. 
nHanaaoH BTOpHqHHX npOAYKTOB Ha0RDAaeTC8 B peaKUH8X C OORee 
T8XeRHMH MHmeH8MH H ~p~aMH, HanpHMep 20 Ne(20M98/HYKROH)+Ta 
(pHc.2) .s~~eKTHBHOCTb cenapauHH qacTHU BTOpHqHoro nyqKa MOZeT 
nocTHraTb HeCKORbKHX npoueHTOB OT noRHoro HX BHXOAa B 
aaAaHHoM.TeRecHOM yrRe. 
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p~ dE-E MaTpHua AR8 peaKUHH 
20 Ne (20M3B/HYKROH) + Ta. 

2.dE-E TEAECKOil H HlEHTH~HKAUHH IlPOlYKTOB PEAKUHH 

lR8 HAeHTH~HKaUHH nponyKTOB peaKUHA 
cenapaTopa MT1-MT2 HCnORb30BaRca MeTOA 
noTepb H noRHOR 9HeprHH. HcnoRbayeMHA 

nocRe MarHHTHoro 
H3MepeHH8 YAeRbHHX 

AR8 9TOA ueRH 
nonynpoBOAHHKOBHA TeReCKon BKRDqaeT B ceOg ABa dE- neTeKTOpa 

C TORmHHOR 40-50 MKM H E- neTeKTOP c TORmHHOR 2 MM, 

3 



AOCTaToqHoA Ana nonHoro TOpMOlleHHa anep Ta&enee 6 He H 8 He C 

3HeprHeA AO 18 M38/HyKnOH. neTeKTOPH nOAKnDqanHCb K 

3apH~oqyBCTBHTenbH~M npeAYCHnHTenaH, cHrHanH c KOTOPHX 
nocTynanH Ha cneKTPOMeTpHqecKHe H speMeHHHe TpaKTH. 

3aperHCTPHPOBaHHaa qacTHUa HAeHTH~HUHpyeTca nyTeH H300pazeHHa 

TQqKH Ha MaTpHue dE-E, KOOPAHHaTH KOTOPOA COOTBeTCTBYDT 

KOAHPOBaHHHM aMnnHTYAaM dE- H E-HMnynbCOB. H3 npeACTaBneHHOA 

Ha PHC.2 dE-E MaTpHUH cneAyeT, qTQ 

TenecKona noasonaeT HAeHTH~HUHposaTb 

z C aoconDTHOA ToqHQCTbD. 

3. nETEKTOP j>-9ACTHU 

paapemaDmag cnocoOHOCTb 

npOAYKTH peaKUHA no A H 

nna perHCTPaUHH p-qacTHU, HcnymeHHHX H3 HHnnaHTHPOBaHHHX 
B nonynposoAHHKOBHA TenecKon aAep, Hcnonbaosanca CUHHTHnnaTop 

THna NE-213 B ~OpMe UHnHHApa c AHOM. P&3MepH CUHHTHnnaTopa z 

100 X ¢ 50 MM2 
, TonmHHa CTeHOK 5 HM . €UHHTHnnaTop CBOHM AHOM 

onTHqecKH COeAHHanca C ~OT03neKTPOHHHM YMHOllHTeneM ~3Y-93. 

KaK noKaaanH peaynbTaTH H3MepeHHA, 3~~eKTHBHOCTb perHCTpaUHH 

p-qacTHU c 3HeprneA, xapaKTepHOA Ana ]3-pacnaAa 

HeATpOHOH30HTQqHHX H30TOnOB nerKHX 3neMeHTOB, COCTaBnaeT 

senHqHHy,OnH3KYD K 95%. CHrHan c ~3Y nocne ycHneHHa nocTynan 

Ha npeo6pa3oBaTenb aMnnHTY~a-Ko~, nHHeAHHe sopoTa KOToporo 

OTKPHBanHCb 

~parMeHTa c 

HccneAYDTCa. 

nocne paapemaDmero 

BHOpaHHHM A H Z, 

cHrHana 

CBOACTBa 

0 perHCTpauHH 

pacnaAa KOToporo 

4.PErHCTPAUHH HEHTPOHOB H H3MEPEHHE HX MHOXECTBEHHOCTH 

nna perHCTpauHH HeATpOHOB WHPOKO Hcnonb3YDTCa •HAKHe 
CUHHTHnnaTopH. 0AHO H3 rnaBHHX npeHMYmecTB B HCnonb30BaHHH 

llHAKHX CUHHTHnnaTopos aaKnDqaeTca B TOM, qTQ Ana KOHCTPYKUHA 

co CBeTOCHnoA, OnH3KOA K 4n;, MOllHO oOecneqHTb 3~~eKTHBHOCTb 

perHCTpaUHH OAHHoqHHX HeATpOHOB ·OKOno 80-90%. OAHaKo 

AeTeKTOPH C •HAKHM CUHHTHnnHTOPOM oonaAaDT BHCOKOA 
qyBCTBHTenbHOCTbD K 1S'-KBaHTaM, qTo npHBOAHT K HeOOXOAHMOCTH 

Hcnonb30BaHHa AOnonHHTenbHHX 3neKTpOHHHX TpaKTOB AnH 
AHCKPHMHHaUHH HeATpOHOB OT l-KBaHTOB. 8 cnyqae H3MepeHHH He 
TOnbKO MHOlleCTBeHHOCTH HeATpOHOB • HO H npocTpaHCTBeHHHX 
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pacnpeAeneHHA HcnycKaeMHX HeATPOHOB 3TO TpeoyeT 3aMeTHoro 
ycnm1tHeHHH H YAOPOllaHHH 

OAHOBpeMeHHO BHCOKYD CBeTOCHny 
rpaHynHpHOCTb. 

YCTaHOBKH, 

(OnH3KYD 

qToOH 

K 4:ft) 

ooecneqHTb 

H BHCOKYD 

Il03TOHy · HaMH B KaqecTBe AeTeKTOPOB HeATpOHOB 
BHOpaHH nponopUHOHanbHHe cqeTqHKH, HanonHeHHHe 3 He 

OHnH 
npH 

56 AaBneHHH 7 aTM. 8 AaHHOA ycTaHOBKe Hcnonb30Banocb 
nponopUHOHanbHHX cqeTYHKOB, KOTOpHe pacnonaraDTCa B 4 ·pg~a no 
14 cqeTqHKOB B UHnHHApe H3 oprcTeKna OObeMOM OKono 0.2 M3 C 

nonocTbD BHYTPH ARH paaMemeHHa nonynpoBOAHHKOBoro TenecKon~ 

H AeTeKTOpa .,8-YaCTHU. CXeMa pacnonolleHHH HeATpOHHHX cqeTqHKOB 

npHBeAeHa Ha PHC.3, a noApOOHoe onHCaHHe npeACTaBneHO B 
paOoTe /7/. YrnosoA paCTBOp MellAY CYeTqHKaMH COCTaBnHeT 12°. 

HcnonbayeMaH ARH ooc~yllHBaHHH HeATPOHHOro AeTeKTOpa 

3ReKTPOHHaH annapaTypa noasonHeT nonyqaTb HH~opMaUHD o qHcne 

H HOHepax CYeTqHKOB, aaperHCTPHPOBaBWHX HeATpOHH. 

PHC,3. cxeMa pacnono&eHHH HeATpOHHHX cqeTqHKOB c 
3 He-HanoiHeHHeM :1-3 He-cqeTqHKH;2,7,8- oprcTeKno; 

3-KaAMHA; 4-CTanbHOA Kopnyc; 5-npoOKH H3 oprcTeKna; 

6-nonOCTb ARa AeTeKTOPOB;9~npeAyCHRHTenb H B~COKOBOnbTHaH 
cxeMa, 

3~~eKTHBHOCTb perHCTpauHH OAHHoqHHX 
onpeAeneHa OTHOCHTenbHO 3TanoHa 248 Cm, 
83HTO 3HaqeHHe cpeAHero qHcna HrHOBeHHHX 
aKT cnOHTaHHoro AeneHHH ~ = 3,14 

5 

+ 

HeATpOHOB .s n 
KOTOporo ARH 

HeATpOHOB Ha 
0,01. IlpH 

OHna 
OHno 

OAHH 
3TOM 



F.,: = 3(1J(IJeKTHBHOCTb COCTaaHna 0,315 n • ± 0,010. 
HcnycKaHH8 pa3nH9HliX 9HCen HeATPOHOB J CB83aHli C 
3KcnepHHeHTanbHO pacnpe4eneHHeH no 
3aperHcTpHpoaaHHliX COOliTHA CHCT8HOA ypaaHeHHA: 

n 
max 

I 
iln. 

i!Bn(1--s I i-n P. 
-~~ - D l 

n! fi-nl ! 

C HOPHHp0809HliH ycnoaHeH: 
n 

rAe 

max 

E P. = 1 
i= 0 l 

F = n 
N. 

n 
max 

E i N. 
i= 0 l 

= Fn' 

Bepo8THOCTH q 
H3Hep8eHliH 

KpaTHOCTH 

a Ni - 4HCRO COOliTHA, B KOTOPliX 3aperHCTPHPOBaHO i 
H8ATpOHOB. 

Ang HaXOKA8HH8 3Ha48HHA pi H HX OWHOOK npHH8H8RC8 H8TOA 
CTaTHCTH48CKOA peryn8pH3aUHH,.KaK H B paOoTe/8/. 

BenH4HHY wn = E iPi' KOTOPYD npHBOA8T B pg4e paOOT, 
HanpHHep /13/, -Hli onpe4en8nH np8HO H3 3KCnepHH8HTanbHliX 
AaHHliX no (IJOpHyne 

w = n 

n 
max 

.E iN. 
l.::l. 1 

n 
.~: ;a X 

n .'--' N. 
1=0 1 

5.HAKOilAEHHE 3KCilEPHMEHTAAbHOH HH~OPMAUHH 

6nOK-CXeHa 3R8KTPOHHOA CHCT8Hli 4aHHOA ycTaHOBKH 
npeAcTaaneHa Ha pHc.4. npouecc HaKonneHH8 3Kcnep11HeHTanbHliX 
AaHHliX ocymecTBn8eTC8 C Hcnonb30BaHHeH 3BM PC/AT H npoHCXOAHT 
cne4yvm11H oopa3oH. nocne H3HepeHH8 y4enbHliX noTepb dE H 
nonHoA 3HeprHH E 3a KOpOTKOe apeHg ( A8C8TKH HHKPOC8KYHA 
npoH3BOAHTC8 OTOop AaHHliX no BliOpaHHliH 3Ha48HH8H AH Z nyTeH 
aHanH3a Ha npHHaAnexHOCTb 3aperHCTPHPOBaHHOro C00liTH8 K 
BHYTP8HHeA oonaCTH 3apaHee 3a4aHHOro Ha HaTpHue dE-E KOHTypa. 
nocne 3Toro nocTynaDT pa3pemavm11e c11rHanli Ha per11cTpau11v 
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PHC,4. 6nOK-CXeMa 3R8KTPOHHOA 
annapaTypli ycTaHOBKH TETRA: 
TIY- npe4ycHnHT8Rb; SY - OliCTpliA 
YCHRHTenb; A - AHCKPHHHHaTop; 
KBOOS - reHepaTop; KA-llK -OnoK 
nepe4a4H AaHHliX O H8ATpOHax: 
CY-cneKTPOHeTpH98CKHA ycHnH
Tenb; AUil-aHnnHTYAHO-UH(IJpOBOA 
npeoopa3oaaTenb: sun - . apeH8-
u11ippoaoA npeoopa300aTenb 
KA-23K-cornacoaaTenb 

~-qacTHUli H HeATPOHOB B cnyqae perHCTpaUHH (IJparHeHTa, 
CBOACTBa pacna4a KOToporo. HCCR8AYDTC8. BpeH8 npHXOAa 
fl-9aCTHUli H3H8p8eTC8 C noHombD OnoKa KC-011 /9/, a 
HaKCHHanbHOe apeH8 og114aHH8 ft-9aCTHUli COCTaBn8eT aenH9HHY, 
KpaTHYD HeCKORbKHH nepHOAaH nonypacna4a KT perHCTpHpyeMoro 

1/2 
(IJparHeHTa H 3a4aeTc8 c noHombD onoKa KC-013 /9/. KpoHe 
CHrHanoa 3anycKa ~-n Koppen8UHA, OAHOBpeHeHHO C HHMH 
(IJopHHpyeTC8 CHrHan, 3an11pavmHA BliCOK09aCTOTHliA reHepaTop 
YCKOPHTeng Y-400. HeoOXOAHHO OTM8THTb, 9TO BP8M8 C MOMeHTa 
nonaAaHH8 ipparMeHTa a TenecKon AO MOMeHTa 3an11paHH8 
BliCOK09aCTOTHoro reHepaTopa UHKROTPOHa cymecTB8HHO M8Hbme 
HHTepaana apeMeHH M8XAY nocne400aTenbHliMH crycTKaMH 

ycKopeHHhlX HOHOB. B cnyqae OTCYTCTBHH CHrHana c a-c9eT9HKa 
B naM8Tb 38M nocTynaeT TORbKO HH(IJOpMaUH8 C nonynpoBOAHHKOBoro 
TenecKona. B cnyqae noganeHH8 TaKoro cHrHana 3a apeM8 KT 

1/2 
HH(IJOpMaUH8 4ononH88TC8 KOAOM apeMeHH npHXOAa, aMnnHTYAOA 
p-cHrHana H AaHHliMH O 3aperHCTpHpoaaHHliX HeATpOHax. 

PE3YAbTATU H AHAAH3 3KCTIEPHMEHTAAbHUX AAHHUX 

Ha BliB8A8HHOM 
3KCnepHM8HTli no 

nyqKe YCKOPHTeng Y-400 
HCcneAOBaHHD CBOACTB 

7 

OlinH npOB8A8Hli 
pacna4a g4ep 



8 He, 9 Li,11 Li,12 8e H 13 8. 8TOpHqHHA nyqoK HOHOB 8 He H 9 Li 
nonyqancH e peaKUHH 11 8 (20M98/HyKnoH)+181 Ta, a nnH nonyqeHHH 
HAep 11 Li, 12 8e H 13 8 onTHManbHOA.HBnHnacb peaKUHH C HOHaMH 
20 Ne C 9HeprHeA 20M98/HyKnOH . 8 KaqecTBe HnnDCTpaUHH Ha 
PHC.5 npeACTaBneHH epeMeHHHe pacnpeneneHHH J-qaCTHU, 
COOTBeTCTBYDmHx pacnany HccnenyeMHX Hnep. lnH H30TOnOB renHH 
H nHTHH speMH npepHBaHHH nepsHqHoro nyqKa nnH OXHAaHHH 

13-qacTHUH COCTaBnHnO 1 C, a AnH OepHnnHH H Oopa - 100 MC. KaK 
cnenyeT H3 TaOnHUH, nonyqeHHHe sHaqeHHH nepHonos T xopowo 

· 1/2 
cornacyDTCH C paHee H3MepeHHHMH 3HaqeHHHMH, sa HCKnvqeHHeM 
12 Be. nonyqeHHOe HaMH 3HaqeHHe nnH 12 Be OnHXe KT =11,4 MC, 1/2 

H3MepeHHOMY B paOOTe /10/. 

10 ,,.,, .... iii " ., 1 

10 2 

BHe 

1 0 3 l ' ' ' ' ' ' I ' ' • •~T.,r.-TTTTTTT~~ 

3 ; 
1"t:R 12Be i 

10 ·1 0 j 
] 1 

r112,,, 124.5 ms 

~ ~ 11:,, .... "" "' "" '" "' 
~ 

10 2 

9Li 

Tl /2= 181 .8 ms 

10 6';""ioo' ·,oo'' 3oo' "°466' soo"'i,oo 700 

101 ci' 1 l □ □ • 

~ 1:~.1/~~::.~:: .. ~~ ... "" ,a, .. -.:=~ ~"\::" ....... ~ ,,.7 
'° ·l . ... .. I 
10 j 1 

JT112= 17.0 ms ~ 
1 b· ·' - 26 · · 46 t -- -"" -6 ' " 80 100 

8PEMSl(MC) 

p~ SKcnepHMeHTanbHHe KPHBHe pacnana HAep 8 He, 9 Li, 12 8e H 
13 8. IlpHMHe nHHHH npencTaBnHDT nonroHKY 
9KcnepHMeHTanbHHX naHHHX MeTOAOM HaHMeHbWHX KBanpaTOB 
s npenonozeHHH onHoKoMnoHeHTHoro pacnana. 

KpoMe H3MepeHHH nepHOAOB nonypacnana HaCTOHmaH ycTaHOBKa 
nossonHeT H3MepHTb pacnpeneneHHH MHOZeCTBeHHOCTH HeATPOHHOA 
9MHCCHH, a TaK&e yrnosHe pacnpeneneHHH HeATpOHOB npH 
pasnHqHOA MHOXeCTBeHHOCTH. 8 TaOnHue npHseneHH sepoHTHOCTH 
$-sanepzaHHOA 9MHCCHH HeATpOHOB AnH HCCnenoeaHHHX HaMH HAeP. 
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AHanH3 AaHHHX noKa3HBaeT, qTo sepOHTHOCTH pn ~-sanep&aHHOA 
HeATPOHHOA 9MHCCHH ARH H30Tona 8 He xopomo cornacyDTCH C 
TaOnHqHHMH 3HaqeHHHMH /12/.lnH pacnana 12 Be H 13 B He 
HaOnDAeHH 9MHCCHH HeATpOHOB, qTo nossonHno nonyqHTb npenenH, · 
KOTOpHe He npOTHBOpeqaT H3BeCTHHM naHHHM /12/. 4TO KacaeTCH 
9 Li, TO HaMH'nonyqeHO MeHbWee 3HaqeHHe sepOHTHOCTH HeATpOHHOA 
3MHCCHH no cpaBHeHHD C npHeeneHHHM B paOOTe /13/. 3aMeTHM 
TaKxe, qTo naHHHe no pacnpeneneHHD MHOXeCTBeHHOCTH HeATpOHHOA 
3MHCCHH ARH 11 Li pacXOAHTCH C pe3ynbTaTaMH /13/, XOTH 
3KcnepHMeHTanbHOe 3HaqeHHe senHqHHH wn xopowo cornacyeTCH. 
npHqHHY TaKHX pacxoxneHHA noKa He ynanocb ycTaHOBHTb. 9TH 
HeonpeneneHHOCTH TpeOyDT nocTaHOBKH nononHHTenbHHX 
3KCnepHMeHTOB no yToqHeHHD CBOACTB HeATpOHOOOorameHHHX 
H30TOnOB. 
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Yron BWAETA HE~TPOHOB (rpOA.) 

PHC.6. YrnOBHe pacnpeneneHHH HeATPOHOB, 
HcnymeHHHX nocne ft-pacnana HAep 0 He H 9 Li. 

lnH HAep C OOnbmeA HHTeHCHBHOCTbD BO BTOpHqHQM nyqKe 
TaKHX, KaK 8 He H 9 Li ,nonyqeHH yrnoBHe pacnpeneneHHH 
HeATpoHoB, HcnymeHHHX nocne p-pacnana . Ha pHc . 6 npencTasneHH 
cneKTPH yrnoeHx pacnpene.JieHHA. Hs aHanHsa cneKTpos cnenyeT 
BHBOA 00 H30TpOnHOM pacnpeneneHHH HeATpOHOB npH n=l. 
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51,npo 

8 He 

9 Li 

11 Li 

12 Be 

13 B 

T (MC) 
1/2 

3KCn. 

124.5±0.2 

181.8±0.4 

8. 0± 1. 0 

13.1±0.5 

17.0±0.4 

T (MC) 
1 / 2 

,np.paoorn 

119±1.5 /11/ 

178.3±0.4/12/ 

8.5±0.2/11/ 

11.4±0.5/10/ 

23.6±0.9/12/ 
17.4±0.2/12/ 

Wn,Pn 1%) 

3KCn. 

P0 =87. 0± 1.1 
P 1=12.7±2.6 
Po=86.6±0.9 
P 1=13.3±3.4 
P0=45.9±4.6 
P1=29.4±2.6 
P2 =15.2±3.0 
P 3=5 .1±3 .O 

Wn=94±9 

Wn<0.08% 
Wn<0.03% 

TABJIHUA 

Wn,Pn (%) 

,np.paOOTH 

P0=84±1/12/ 
P 1 =16± 1/12/ 
Wn=50±4/13/ 

P 1=85±1/13/ 
P2=4.1±0.4/13/ 
P 3=1.9±0.2/13/ 
Wn=95±8/13/ 

Wn<1% /12/ 
P0~aooi 1121 

HHTepeCHl,lM npo,nonxeHHeM 3THX HCcne,noBaHHA MOryT cnyXHTb 

3KCnepHMeHTl,l no H3y4eHHD yrnoaoA KoppenHUHH Mex,ny 
i-3a,nepxaHHHMH HeATpOHaMH B cny4ae HX MHOXeCTBeHHOro 

HcnycKaHHH. ~pyrHM HanpasneHHeM paOOT no HCCne,noBaHHD CBOACTB 

ner4aAmHX H,nep MO&eT cny&HTb HCcne,noBaHHe p-3a,nepxaHHOA 3MHCCHH 

KnacTepos d, t,o<-4aCTHU H ,npyrHx oonee THxen1,1x H.nep. 

B 3aKRD4eHHe aBTOpl,l BHpaxaDT CBOD npH3HaTenbHOCTb npo~. 

D.U.OraHeCHHY H npo~.D.3.TieHHOH&KeBH4Y 3a nocTaHOBKY 3a,na4H, 

npe,nocTaBneHHYD B03MOXHOCTb npoae,neHHH 3TOA paOOTl,l H 

nocTOHHHHA HHTepec K HeA. X04eTCH noonaro,napHTb 3a ueHHl,le 

,nHcKyCCHH npo~. r.M.Tep-AKOnbHHa, B.H.TiyCTNRbHHKa. 

ABTOpN onaro,napHT H.B. Konecoaa , ' 3.M.K03YRHHa, 
B.H.MenbHHKosa, B.H.fHKana, r.~.Hcaeaa 3a noMomb a co3,naHHH 

annapaTyp1,1 H npoae,neHHH 3KcnepHMeHTOB. 
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