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A H H ·o T a u H g 

Vfccne.aoaanHCb pe8KUHH nepe.ll8'1H 6onbWOI'O 'IHCna (oT 5 .llO 8) HyKnOHOB no.a .aeiCTBHQN 

232 " TR}KenbiX HOHOB, 06nyqanHCb MHWeHH H3 Th HOH8MH Ne H perHCT}DHpOB8nHCb a -alt~ 

THBHbienpo.ayKTbi Th 221
, Ac 226

, Ac 226
, Ac'"' 

VfaMepeHbl 38BHCHMOCTH ceqeHHit 06p830B8HHR aTHX H"!OTOnOB OT aHeprHH H8n9T8IOWHX H0-

-30 2 -27 2 
HOB, 0HH nnaBHO p8CTyT OT • 10 CM B6·nH3H KynOHOBCKOI'O 6apbepa .llO • 10 CM npH 

aHeprHH 154 Mas. 

nony'I9Hbl yrnOBbi e pacnpe.aeneHHR R.llep OT.ll8'111 yK838HHbiX 1130TOnOB npH 9HeprHRX 

' 150 Mas .H 120 Mas. 0HH IIMeiOT M8KCIIMYMbl B paltoHe yrna PeaepQ:lop.aa. nonO}K9HIIR M8KCH

MYMOB paanK'IHbi .ang paaHhiX KaTonoa, npH'IeM qeM 6onbwe 'IHCno nepe.aaaaeMbiX uyxnouos, TeM 

60nbWe yron COOTBeTCTBYIOWIIIt M8KCIIMYMY Ce'leHIIR, 

VfaMepeHHbie 38BIICHMOCTH He On11Cb!B8IOTCR cyweCTByiOWHMH . MO.llenRMH MQX8HH3M8 peax

UIIIt nepe.aa'IH, 

Pa60T8 BbinOnHeHa C KCnOnb30B8HHQM BHyTpeHHei'O ny'IK8 ycxopeHHbiX HOHOB Ne " uaxno· 

TpOH8 M3Vf OVf.HVf. 

~ 

Reactiou in which several (5-8) nucleons are traneferred ill heavy-ion colllsions have been studied. Targets of Tb 282 

were bombarded by Ne " and heavy a- active products Th '" , Ac "' , Ac "' and Ac "' were detected. 

Formation- croas- aections of these isotopea have been measured as functions of eaerey of bombarding particlea. They increalt 

monotonically becinning from to-30 em 
2 

at the Coulomb barrier to 10-27 em 2 at er~erey 154 Mev . 

Ancular dlstdbutions for recoil-nuclei of these ieotopea at eneraJes 150 MeV and 120MeV are reported. Tbey have maximum& 

near the Rutherford-cut-off. Tbt peaks are at different angles for the different isotopes .Tbe more nucleons are tranaferred, the 

creater ia the an&le at which the peak occurs. 

The reported results do not fit into existing modela for mechanism of transfer reactions. 

In performing the present inveatigation the illtemal beam of accelerated Ne" ions from the cyclotron of heavy ions of the . . ' 

Joint Institute has been used. 



LBaeaeH11e 

BCKOpe 110Cne TOro, KBK 110SIBI11111Cb 11Y'IK11 y CKOpe HHbiX TSI.>K 9 11 b iX 110HOB, CT8110 113BeCTHO, 

Ill 
'ITO 11 B 3TOM cnyqae He see peBKUHH rrpoTeKaiOT c o6pa30B8HHeM cocTaBHbiX SILJ.ep. B AHrn1111 , 

CCCP
121 

11 CWA
131 

Ha6n10aan11Cb cpea11 npoayKTOB o6nyqeH111t 1130TOI1bi, MBCCOBbie '!11cna KOTo

pbiX M8110 OTI111'I81111Cb OT MBCCOBbiX 'II1Cen MI1WeHelt 111111 'I8CTI11~. 8 110CneaHee BpeM51 110SIBI1110Cb 

HeCK011bKO pa6oT, 110CBSI!lleHHb!X pe8KUI1SIM nepeLJ.B'IH OLJ.HOrO , LJ.ByX, 8 T8K.>Ke HeCK011bKI1X HyKn0-

141 151 
HOB B pe8KUI1SIX C TSI.>Kel1b!M11 110H8MI1 ' , 

.[lnSI o6bSICHeHI1SI peaKu111t HerronHoro cni1SIHI1SI 11 peaKunlt wrrepeaaqnw 6b!I1 pa3BHT pS!LJ. rrpea

cTasneHnlt, o6nacTI1 rrp11MeHeHHSI KOTOpbiX rroKa HeSICHbi, PeaKUHH rrepeaa'II1 oaHoro HyKnoHa onn-

161 
CbiB810TCSI TeOpHeA, OCHOB8HHOit H8 TYHHenbHOM 3cpcpeKTe • 8 -11epBbiX pa60T8X cf>peMI1HH8 H 

171 
LJ.p, 6bll18 Bb!CK838H8 rHI10Te38, 'ITO B none , SILJ.pa 'I8CT11U8 MO.>KeT p83B811HTbCSI, H S!LJ.pO 38-

/ 

XB8TbiB8eT OLJ.HY 113 ee 'I8CTelt ( TBK H83biB8eMbllt Wp811Henb-3cpcpeKT); o6pa3yiO!llHeCSI rrpoMe.>Ky-

TO'IHbie COCT8BHbie S!LJ.p8 MOryT 38TeM 11CI18p11Tb HYKI10Hbl, B pe3yl1bT8Te qero B03HI1K810T rrpo-

LJ.YKTbl TSI.>Kenee SILJ.pa MHWeHH, 

.[lnSI 06bS!CHeH11SI 11p011CXO.>KLJ.eHHSI 11pOLJ.yKTOB C M8CC8MH, 6nH3KHMI1 K MBCCe 'I8CTHU B pa6o-

181 
Te , 6bll18 11peLJ.I10.>KeHa wMOLJ.el1b CK011b3SilllHX CT011KHOBeHHltw, ABTOpbl 3TOit pa60Tbl H8611IOLJ.8-

11H nerKne paanoaKTHBHbie npoayKTbi s o6nyqeHHSIX poLJ.I1SI 'IBCTHUBMH C 12 
, N 14 

, 0 16 
H F 

19 

C 3HeprHelt 10 M3BIHyKI10H, nony'IeHHbie HMH yrnOBbie pacrrpeaen9'HI1SI 11pOLJ.YKTOB HMeiOT CTpo

ro Bblp8.>KeHHbiA MBKCHMyM B H811p8BneHHI1 11Y'IK8, Ce'IeHHSI MOHOTOHHO H8p8CT8IOT C 3Hepr11elt . 

Bonh¢raHr 11 KaycpMaH · rrpe arronaraiOT, 'ITO 3TH rrpoayKTbi B03H11KBIOT B KacaTenhHbiX CTOnKHOBe

H11SIX, K o raa o6beMbi 'IBCTHUbi H S!LJ.pa HeMHoro rrepeKpbiBBIOTCSI, BcneacTBI1e Tpe HI1SI aewecTBO 

B o6naCTI1 nepeKpblTH51 B036y.>KLJ.8eTCSI, TBK 'ITO SILJ.p8 He COBCeM CI111B810TCSI, 80 BpeMSI KOHT8KT8 

HyKnOHbi Mory T n c p e xOLJ.I1Th OT SILJ.pa K 'IBCTHUe H Hao6opoT, B rrpouecce LJ.BI1.>K e HI1SI ueHTpo 6 e.>K -

Hhle 11 KYI10HOBC K11 e Cl111hl BHOBb p83 phlB810T 3Ty CI1CTeMy, 

181 
Coaep.>KamnecSI a pa6oTe pacrrpeaeneHI1SI rrpo6eros SILJ.ep, B b ii1eT8IO!lli1X rroa orrpeae l1 e H-

HbiM yri10M ( 18°), rroKB3biB8IOT 6onhwolt pa36poc ( · 30 M3B) . 3To HeCOMHeHHO CBI1LJ.eTe l1bCTBy-

191 
eT 0 TOM, 'ITO B pe8KUI1SIX B03HI1K810T T8K.>Ke HeCBSI38HHhle HyKI10Hhl 111111 K O MI111 eKChl HYKI10HOB 

CymecTBeHHSSI npearrocbinKa Moaenn CKOI1b3Si lll i1X c T o nKHOBeHHit - B biC OK B SI n o cpasHeHHIO 

I 101 
C KYI10HOBCKI1M 6apbepOM 3Hepr11SI 6oM6apLJ.11pyiO!lli1X 'I8CTI1U . 0LJ.H8KO 8BTOp bl B pa6oT e 3 8-

. 2 2 
MeTI1J111 3H8'IHTeJ1bHbiJl Bb!XOLJ. 1130TOI10B 8KT11HHSI B 0611y'I e HHSIX TOpHSI H O H8M I1 Ne y.>Ke a611n-

311 KYI10HOBCKOrO 6apbepa, 'ITO He COOT \ eTCTByeT MOLJ.ei1H, 01111C8HHOit B p a60T<? 
181 

B HBCTOSI!llelt pa6oTe H3Y'IBIOTCSI peaKUHH, B KOTOpbiX B03 HHKBIO T HSOTOI1 b i Th 2 2 7 
Ac 

2:16 

22S 22-1 Tl! 232 22 Ac 11 Ac rrp11 o6nyqeHI111 110H8MI1 Ne • Bo3HHKHOBeHH e T BKHX npoayKTOB 

COOTBe TCTB yeT CpbiBy Sn pSn p6n p7n c SILJ.pa Mnw e an. T o T <pa KT, 'ITO HC I10I1h" 

3yiOTCSI TSI .>KGI18SI MI1WeHb 113 TOp11S1 11 TSI.>Ke118SI 'I8CT11U8 Ne 
22 

c 3H e pr11e.ii., a e3 HB'IHTe l1bHO npe-

Bb!WBIO!llelt Kyi10HOBCKI1il 6apbep , LJ.BeT OCHOB8HI1SI 110118r8Tb, 'ITO nonyqeHHbie 38BI1CI1MOC:I'H OTpa

.>KBIOT HeKOTOpb!e 06!llHe 38KOHOMepHOCTI1 pe8KUHI% nepeLJ.8'II1, 110CK011bKY pO.>KLJ.eHI1e HeCBSI38HHbl(( 

HYKI10HOB 111111 11X KOMI1JleKCOB 3HepreTH'IeCKI1 38TpyLJ.HeHO . 
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~eTO~HK8 perHCTp8UHH a -pa~H08KTHSH~X npo~yKTOS H8 HOHH38UHOHHOA K8Mepe ~aeT 

He06XO~HMYIO SbiCOKyJO 'lySCTSHTenbHO<?Tb, 

2. ~eTO~HK8 perHCTp8UHH 

06p83YIOWHeCSI S peaKUHH Th ~u + Ne" H30TOnbi Th ~~ 1 A ;,_A ~26 H Ac 224 6 
I c )J c y ~0 Hbl 

~ng perHCTp8UHH, Bee OHH ~810T pSI~~ a H {3- -aKTHSHbiX ~O'lepHHX npo~yKTOS, KOTOpbie KOH-

'1810TCSI a -pacna~OM O~HOrO H3 H30TOnOS nonOHHSI C S~COKOA 9HeprneA a -qacTHU (eM. 

T86n.l), J.13MepSISI HHJ!eHCHSHOCTb 9THX nHHHA H8 HOHH38UHOHHOA K8Mepe, ~O)I(HO onpe~enHTb 

'IHCno Sl~ep HCXO~Horo M8TepHHCKOrO H30TOn8 S ~8HHOM o6p83Ue, TaK K8K CyWe€:TByeT O'leHb 

Mano H3ny'laTeneA e aHeprHeA a -qaeTHU Bbiwe 7 ~as, ·no aueprHH H nepno~y nonypacna~a 

MO)I(HO H~eHTHcpHUHpOB8Tb YK838HHbie S T86nnue N! 1 H30TOnbi 1 He npHMeHSISI XHMH'IeCKHX MeTo

~OS. 06~'1HO see MHWeHH H3MepSinHCb 'leT.bipe HnH nSITb p83 S p83Hble BpeMeH8, T8K 'ITO KOnH

'IeCTSO K8)1(~0rO H30TOna onpe~ensrnOCb no Kp8AHeA Mepe ~SyMH He38SHeHMblMH H3MepeHHHMH, 

Ha HeKOTOp.biX TOHKHX MHWeHHX 6binH H~eHTHcpHUHpOB8Hbl H see OCT8nbHbie nHHHH 9THX pHtlOB. 

. ~,., 221 ,1 221 
.H~pa Th H Ac npaKTH'IeeKH 9KpaunposaHbi, Ac MO)I(eT o6pa3osaTbCH H3 1h 

KOTOpbiA S 10% cnyqaes paena~aeTCsr K 
. 

-38XB8TOM, Ac 224 n Ra
224 

He y~anoeb pa3~enHTb 

KOnH'IeeTseHHO, 

Ta6nH:ua 

Pa~H8KT, eeMeAeTBO 4n + .3 4n + 2 .4n + 1 4n 

221 224 224 

Ha6n10~. M8TepHHCK,sr~po Th 
221 226 Ac 221 Ac · Ra Ac Ra 

nepHO~~. onpe~enHIOWHe 18~H.,11 LlH, 28'18C 10 LlH. 14 LlH,10~H. .JqaeJ, 6~H . .3,6 LlH . 
pacna~ sr~pa 

3HeprHH Ha6nJO~eHHOA 
a- nHHHH ~9~ 7,35 7,68 8,35 8,35 8,78 8,78 

Yxo~HWHe OT Th 2 u 

HyKnOH~ 
Sn p5n p6n 2p Sn p7n 2p6n , .4na 

-
OueHKa. Q -peaKUHH 

~9S -6 +3 +2 +15 -3 .+18 

u -u 2] 
npH 1 4 3 ~9B ( 10 e M 10 6,6, 5,5 < 1,5 5,3 < 2 

r 

J.13MepeHHH npOBO~HnHCb H8 HOHH38UHOHHOA K8Mepe C ~BYMH eeTK8MH 1 KOTOp8S1 H8nOnHHn8Cb 

aproHOM c ue6onbwoA ~o6asKoA aueTnneua, VIMnynbCbi noaasanneb qepe3 npe~ycnnnTenb1 ycn

nHTenb H aKenaH~ep ua eToKaHanbHbiA auann3aTop AVI-100. VIMeeTcH 6noK aneKTpOHHoA KonnnMa

/111 
UHH no npHHUHny 1 npe~nO)I(eHHOMy S pa6oTe 1 KOTOpbll O~H8KO npHMeHSinCSI TOnbKO B H3Me pe-

HHSIX eHnbHO aKTHBHbiX o6p83uos. Co6eTseHHoe pa3peweHne KaMepbi ( 25 Kas npn acpcpeKTHBHOCTH 

2rr) B 9T.HX H3MepeHHSIX He peanH30B8nOeb, T8K K8K npOLlYKTbl pe8KUHA rny60KO B6HB8nHC b B 

c6opHHKH, KaMepa CH86)1(eHa wnJ030M ansr TpaenopTnpoBKH o6pa3ua 6e3 CMeHbi ra3a B pa6 o'leM 

o6'beMe. 
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IIOHOB 

3. C e 'I e H 11 H 

UnH onpe.o.eneHIIH 3aBIICIIMOCTII c e '!eHIIH o6pa3oBaHIISI 

22 
Ne o6nyqan11Cb CTOnKII 113 MIIWeHeA Th 2 0 3 ( -

1130Tonos Th 11 A c oT sHepriiH 

2 
100 J1 rlcM ) , HaHeceHHbiX Ha amoMII-

H118Bbie no.o.no)!{KH T.onWIIHOH 5 MK, 11 aniOMIIHH8BbiX c6opHIIKOB pa3HbiX TOnWIIH, Ha KaMepe o6-

C'IHTbiBanHCb II Mlllll8HII, II C60pHHKH . I lpH 3TOM MO)!{HO O.O.H0Bp8M8HHO onpe,o.eniiTb II KOnii'I8CTBO 

H8H8CeHHOrO TOpiiH no a -cqeTy. J.-13-38 CHnbHOH {3 -aKTIIBHOCTII C60pHHKOB H MHlll8HeA nep-

Bbie 113Me peHIIH H8'1HHaniiCb He paHbllle 1 '18M '18pe3 }5 '18C nocne K OHU8 o6ny''I8HIISI 1 KOr,o.a KOpOTKo-

)!{IIBYWIIe {3 -H3ny'laTenll y)!{e pacna.o.aniiCb. Pe3ynbTaTbi np11se,o.eH bi s pHc. I 11 2. YKa3aHH bi e 

Ha scex pHCYHKax ow116K11 HBnHIOTCSI oueHO'IHbiM'H c y'leTOM HenonHoro pa3.o.eneHIISI a -niiHIIA i-1 

C'I18THCTH'I8CKIIX OWH60K, 0THOCIIT8nbHbl8 senii'IHHbl O,O.HaKO 6onee TO'IHbl 1 TaK K8K BCe cneKTpbl 
~ 

o6pa6oTaHbi O.O.HH8KOBbiM cnoco6oM . Heonpe.o.eneHHOCTb B wKane sHeprllll M8Hbllle ±_5 Mss. B 
224 

113M8p8HHSIX nonHhlX C8'18HIIH BhlXO.O. Ac Onpe,o.eneH CO 3Ha'IHTenbHOA OWH6KoA, TaK KaK 

niiHIIH 8, 78 Mss IIMeeTCSI s cneKTpe ceMeiicT B a caM oro To pH H. KpoMe Toro, He y aanocb oT.o.e-

niiTb R 224 
a OT Ac

224 
, K OTOpbiA C nepiiO.O.OM 2,8 'I nepeXO.O.IIT B 

214 
Ra , TaK KaK 113MepeHIISI 

H8'!11Han11Cb TOnbKO qepe3 15 'I nocne o6ny'!eHIIH. O,o.HaKo np11 CHSITHII yrnoBhlX pacnpe.o.eneHIIA 

c6opHIIKII He 8KTHB11py!OTCSI ny'IKOM II nOSTOMy TaM periiCTpaUIIH Ha'IHHanaCb Cpa<!>' nocne o6ny

'18HIIA. XoTSI H3-3a amnen bHOCTII o6ny'!eHHA ( 3- 5 'I) He y aanocb KOnll'l e CTBeHHO onpe.o.enHTb 

224 224 
COOTHOlll8HH8 Ra K Ac 6binO Hal\,o.eHO, 'ITO o6pa3yeTCSI no Kpal\Hel\ Mepe B TpH pa3 a 

224 224 
Ra ,'leM Ac • B Ta6nHue 1 .o.aHbi ce'!eHHSI o6pa3osaHHSI npH sHeprHH 143 Mss 11 

rpy6bie oueHKH Q -peaKuHH no Ta6nHuaM KaMepoHa. 

4. Yrnoshle pacnpe.o.eneHHSI 

227 226 22$ 224 
YrnoBbie p acnpe.o.eneHHH H.o.ep OT.0.8'111 Th , Ac Ac 11 Ac B ,o.Hana3oHe 

OT 40° ,0.0 180° CHHManHCb C nOMOlllbiO npOCTOl\ npHCTaBKH K npo6HIIKY ,O.nSI H3M epe HIISI TOKa 

IIOHOB BHyTp8HHero ny'IK8 UHKnOTpOH8 (eM, p11C. 

/ 12/ 

2 
3). MHweHb 113 Th 

2 
0 3 TOnWHHol\ 15 Jlr /eM 

6bina HaHeCeHa sneKTpocj:Jope30M Ha TOnCTYIO MOnH6.0.eHOBYIO no,o.nO)!{Ky, KOTOpaS! 6bina pac-

non0)!{8Ha ilO.O. yrnOM 40° K ny'IKy, 06ny'leHHH npOBO,O.IInHCb TOKOM - 15 MKa B T8'18HHe - 5 'i, 

.[lnH K OHTpOnSI 3a TOKOM HOHOB He6onblllaSI ero qaCTb npOXO.O.Hna MI1MO Mlllll8HI1 11 nona,o.ana Ha 

KonneKTOp, BoKpyr MIIWeHII Haxo.o.11ncH c6opH11K 113 aniOM11HIIesol\ cj:JonbrH B BH.o.e nonyuHnHH.o.pa, 

TaK 'iTO nyqoK npoxoLwn aaonb oc11 U11niiH,o.pa (eM. p11c. 3). nocne o6ny'leHIISI cj:Jonbra pa3pe3a-

naCb no nHHI1HM e = const 11 OT.O.enbHbl8 nonOCbl 06C'IIITbiBanHCb Ha IIOHH3aUIIOHHOl\ KaMepe, 

0 
Pacnpe.o.eneHHe s ,o.11ana3oHe OT 0 

2 
(eM. p11c, 4). M11weHb 113 60 J.Lr /eM 

II CTOHna nepneH.O.HKynH pHO K ny'!Ky, 

.0.0 70° CHI1Manoc b C nOMOlilb!O no,o.o6Hol\ np11CTaBKII 

Th 2 0 
3 

Haxo.o.Hnacb Ha aniOMIIHI1esoA cj:Jonbre ( 5 J1) 

Ke , 3To cw11saH11e aano cornacyiOWHeCH pe3ynbTaTbi anH scex '!eTbipex pacnpe.o.eneHIIA B npe

.o.enax o w116oK , Ha p11c. 5 11306pa)!{eHbi yrnoBbie pacnpe.o.eneHHH s na6opaTopHol\ CI1CTeMe np11 

sHepr1111 HOHOB E 2 150 Mss. Yrnosoe pa3peweHHe onpe.o.enHeTCSI paccTOSIHHeM Me)!{,o.y TO'iKaMII. 

KoHe'IHbie paaMepbi MIIWeHH ,o.aiOT TOnbKO H83Ha'II1TenbHbili\ BKnaa B nopqy yrnosoro pa3pew e 

HIIH. P11c. 6 noKa3bisaeT .o.11cj:J¢epeHu11anbHbie ce'!eHI1H ( k) s CI1CTeMe ueHTpa Mace . Hanpas-

o dO o 
neHIIe CCII a6CUIICC Bbi6paHO T8K, 'ITO Haneso 180 ,o.nH H,o.ep OT.0.8'111 ( HH)!{HHSI ill Kana) HnH 0 



.lln$1 '18CTHI1 ( BepXHSISI WKana). nepeXO.ll OT na6opaTOpHOll: CH.CTeMbl K CHCTeMe UeHTpa M8CC npo-

BQp.HnCSI B npe.anono:>KeHHH TOro, 'ITO B peaKUHH ace HyKnOHbl nepe.aaJOTCSI HaneT810Well: '18CTHUe 

H 'ITO KOHe'IHb!e npO.llYKTbl B03HHKaiOT B OCHOBHOM COCTOSIHHH. 0.aHaKO npeo6pa30BaHHe MBnO 

'IYBCTBHTellbHO K STHM npe.anOCbinKaM • .Cl.a:>Ke, ecnH B peaKUHH po:>K.aaeTCSI HeCKOnbKO ·HeCBSI3aH

Hb!X HyKnOHOB 0 xapaKTep KpHBb!X He H3MeHHTCSI. illHpHHa Ha6nJO.lleHHb!X a -nHHHll:, o6ycnoBneHH8SI 

rny6HHOll:, Ha KOTOpy!O B6HTbl Sl.llpa H30TOnOB 'Th H Ac , MOHOTOHHO yMeHbWaeTCSI C pOCTOM 

yrna 0 , TaK KaK SHeprHSI OT.lla'IH yMeHbWaeTCSI. XoTSI SHeprHSI Sl.llep 'OT.ll8'1"- BbineTSIO!.UHX 

no.a yrnoM 6onbwe 150~ O'leHb Mana (- 300 Kas), ssa.ay Toro, 'ITO Hcnonb3oaanacb o'!eHb Toa

KaSI MHWeHb,MO:>KHO H 3TOT y'IBCTOK KpHBb!X C'IHT8Tb npas.aono.ao6HbiM. Ho BBH.llY TOrO, 'ITO 

0 
CyMMapHOe Ce'leHHe .llnSI 0 ;:::: 150 COCTaBnSieT - 5% OT nonHOrO Ce'leHHSI 0 CTaTHCTH'IeCKHe OWH6-

KH B .STOM .llHanaaoHe aeCbMa 3Ha'IHTenbHbie. Bee Onb!Tbl nOBTOpSinHCb C O.llHH8KOBbiMH peaynbTa

TaMH. 8 '18CTHOCTH, nO.llTBep.aHnOCb CMeWeHHe nHKOB .llnSI OT.aenbHb!X H30TOnOB. 

Ha pHc. 5 noKaaaHbi .aa<P<PepeHuHanbHbie ce'!eHHSI 
du 

""'ilTf npH o6ny'!eHHH TOpHesoll: <PonbrH 

2 
TOnl.UHHOll: 1,0 Mr/ CM HOHaMH 'Ne 22 c sHepraell: 120 Mas. KpasaSI He CHHManacb .anSI aa.a-

HHX yrnos, TaK KaK 6binO ycTaHOBneHO, 'ITO OCHOBHaSI .llOnSI aKTHBHOCTH BbineTaeT H3 MHWeHH . 

5. 06cy:>K.lleHHe peaynbTaTOB 

KaK BH.llHO H3 rpa<i:>HKOB, MaKCHMYMbl B yrnOBb!X pacnpe.aeneHHSIX HaXO.llSITCSI HanpBBO OT 

yrna Peae P<Pop.aa ( yron, H8 KOTOpb!ll: OTKnOHSieTCSI ynpyro pacceSIHHaSI 'laCTHUa C pa~CTOSIHHeM 

13 1/3 
r 

0 
(A 

1 
+ A

2 
) c r 

0 
HaHMeHbWero c6nH:>KeHHSI -1,35 f H CMell.taJOTCSI BMeCTe C HHM 

npH H3MeHeHHH 3HeprHH HOHOB. 3TO CBH.lleTenbCTByeT 0 TOM, 'ITO '!aCTHUbl .llBH:>KYTCSI B OCHOB

HOM no KynOHOBCKHM op6HTaM H Sl.llepHoe B3aHMO.lleli:CTBHe Mano OTKnOHSieT HX OT nepsoaaqanb

HOro HanpaaneHHSI. 3TO TOnbKO nO.llTBep:>K.lleHHe TOrO cPaKTa, 'ITO STH peaKUHH npOHCXO.llSIT Ha 

nosepxHOCTH Sl.llpa. 8 TO:>Ke BpeMSI C.llBHr B nono:>KeHHH MaKCHMyMOB .llnSI OT.llenbHbiX H30TOnOB 

ros o pHT, 'ITO Sl.llepHOe B38HMO.lleli:CTBHe HMeeT MeCTO H OHO paaHoe npH pa3nH'IHOM 'IHCne nepe

.aasaeMbiX HyKnOHOB, npH'IeM '!eM 6onbwe 'IHCnO nepe.aaaaeMblX HyKnOHOB, TeM ScPcPeKTHBHOe 

Sl.llepHOe B3aHMO.lleli:CTBHe CHnbHee. 

Ha.ao no.aqepKHYTb, 'ITO nonyqeHHbre 38BHCHMOCTH Henb3SI o6'bSICHHTb cywecTBYJOWHMH 

MO.llenSIMH MexaHH3M8 peaKUHll: nepe.aa'IHo EeaycnOBHtl HeB03MO:>KHO OnHC8Tb nepe.aaqy BOCbMH 

HyKnOHOB Mo.aenbJO, OCtlOBaHHOll: Ha TYHHenbHOM ScPcPeKTe, XOTSI H cPYHKUHH B036y:>K.lleHHSI H .llHcP-
• 

<i:>epeHuHanbHbie Ce'!eHHSI nOXO:>KH Ha C OOTBeTCTBYIO!.UHe aaBHCHMOCTH B cnyqae O.llHOHyKnOHHOll: 

nepe.aa'IH. Ho H Mo.aenb!O CKOnb3Sil.UHX CTOnKHOBeHHll: BpSI.ll nH y.aaCTCSI OfiHCaTb Ha6nJO,aeHHbie 

SIBneHHSI, TaK KaK OCHOBH8SI ee npe,anOCbinKa - Bb!COKaSI, no cpasHeHHIO C KynOHOBCKHM 6apbe

p0M0 aHeprHSI - ae BbrnonHSieTCSI. Y:>Ke s6naaa 6apbepa, r.ae Sl,apa c6na:>KaJOTCSI c HH'ITO:>KHoll: 

CKOpOC TbiO, peaKUHH nepe.aa'IH 6onbWOrO 'IHCna HyKnOHOB H.OYT C aaMeTHbiM Ce'leHHeM. 0'!eBH.ll

HO H B ueHTpanbHb!X coy.aapeHHSIX He acer,aa o6paayeTCSI COCTaBHOe SI.OpO, KaK STO fiOK8 C'IHTa-

nocb. 

npH CnHSIHHH .llBYX Sl.llep 60nbWaSI .llOnSI SHeprHH B036y:>K,aeHHSI HMeeT BH.ll SHeprHH .aeciJop

MaUHH, a TaK:>Ke 3HeprHH spaweHHSI. JD03MO:>KHO, . 'ITO nepeXO.ll 3HeprHH STHX KOnneKTHBHb!X CTe

neHell: CB060.0bl B SHeprHIO CTaTHCTH'!eCKOrO .OBH:>KeHHSI HyKnOHOB a · COCTaBHOM Sl.llpe aaTpy .OHeH, 

II CHCTeMa MO:>KeT .aenHTbCSI. ToT cPBKT, 'ITO Heli:TpOHbl nepeXO.llSIT C HeCKOnbKO 6onbWell: BepoSIT-

6 



HOCTbiO) '18M npOTOHbl (eM, Ta6n, 1) MOiK8T 03H8'18Tb1 'ITO nepeKpb!B810TCSI B OCHOBHOM H8l\TpoH

Hbl8 BH8WHH8 o6onO'IKI!, 

AsTopbi 6naro.aapHbi npo¢. r.H. <t>neposy 3 a nocTOSIHHbiA crroco6CTBYIOWHA .aeny HHTepec 

K 3TOH pa6oTe, 

npHSITHO T8KiK8 OTM8THTb none3Hble .UHCKyCCHI! c B.A. KapHayxOBbiM, 

ABTOpbl BbipaiKaiOT CBOIO 6naro.aapHOCTb rpynne 3KCnnyaTaUHI! UI!KnOTpOHa M3VJ 3a o6e

cne'l8HHe pa60Thl II B.A.rB03.UBBY 3a KOHCynbTaUHI! no T8XHOnor1111 1!3rOTOBn8HIISI MHWeHel\, 
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PHc, 1. 3aa!-!CHMOCTb ce'leHHSI o6pa3oaaHHSI Ac npH o6ny'leHHI! TOpliS! 

HOH8Ml! Ne 
22 

OT <~HeprHH 6oM6apnl!py!OWI!x '18CTHU (a na6opaTop

Holt CHCTeMe). CTpenKa noK83biBaeT 3Heprl!JO KynoHoBcKoro 6apbepa. 

0 Rc
225 

6. Rc!l2 'f-~o Ro22'f 
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P11c, 2. 3aaHCHMOCTb ce'leHI!A o6pa3oaaHI!SI Ac 2
H 

C -Ac 
2

H ~~c 224 
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PHc, 3. npHCT8BK8 .anSI H3MepeHHSI yrnoaoro pacnpe.aeneHHSI SI,aep OT.OB'l:H B .OH8II830He 
0 0 

yrnoa oT 180 .ao 40 • 

K ~0/7/leK"TOP.Y uoHob 

- · - - - __ v,e1-1mp 4VIUJomporta 

Kaccero Hvu..teNu 

PHc, 4. npHCT8BK8 .anSI H3MepeHHSI yrnoaoro pacnpe.aeneHHSI B .OH8II830He OT 0° .ao 40°, 
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221 PHc, 5, llucpcf:>epeHuaanbHhie ceseHH S! o6paaoBaHHH Th , Ac 226 Ac 
H Ac 224 

HOHaMH 

232 
B na6opaTopHoA CHCTeMe npa o6nyqeHHH Th 

22 221 226 
Ne c 3HepreeA 150 Maa. x..:rh , 0-Ac , 

D 221 A 224 
-Ac , u Ac 
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T'h 221 "' PRe. 6. Jlu¢¢epeauHanbHbl8 ce'leHHSI o6paaosaHHSI , Ac 

A 
221 224 

c H Ac a CHCTeMe ueHTpa Mace. 3aeprH!I 6oM6ap.nH-

PYJOWHX qacTHU E • 150 Mas. Ha HH}I{Helt wKane ocR a6cuHcc 

oTno>KeH yron !IJlSP OT.ll8'1H, aa sepxaeA wKane - yron nerKHX 
·. 221 Uf 221 224 

'18CTHU x-Th , Q-Ac , (]-Ac , ~-Ac 
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$ g(kp omdovu 

PHC, 7, .llHcpcpe.peHUHSnbHhie Ce'leHHSI B CHCTeMe UeHTpa MSCC npH ( SHeprHI{ 

E = !20 · Mas. 06oaHa'leHHSI KaK B ·pHc. 4. 
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