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SJtcnepaMeB'l'bl IIO 3altBaTY rr - Me30BOB nerJtHMH SUI.PAMH cnylltllT HC

TO'lHRitOM amjlopM81IHB 0 MelUIHR3Me 38XBaT8 H 0 CTPYJtTYP8 SUI.ep. llpH R3Y

'l9HRB uornomeHRR 1r - Me30BOB . SU1p8MH MOlKBO BblAeiiSIT!> p8311H'IBN8 MelUI

HR3Mbl 38XBaT81 accneztYSI OTAellbBble lt8B811bl pealtiiHA. 

6 
/1-4/ 

HaCTosmas pa6oTa SBnHeTCH upoAomKeHReM pa OT , 5 KOTOpblX 

HCclxeAO&anHCL pa3nH'lBbl8 pealtiiBH OT 38XB8T8 ,- - Me30BOB nerJtHNH SJAPll

MB a upoBOIIHIICH IIOHCJt aeJtOTOpNX aea3&eeTBblX ner~~aAmax SUI.ep. B pa6o-

/4/ 
Te DpOBeAeH 8HaDH3 680 ABJxny'l9BblX 3Be3A1 BNAeneJIHWt H3 8283 U -

3Be3A c T -o6pa3HblMB cneAaMB B 4Jc>TOSM)'IIbCHB. B AaHHOA pa6oTe coo6ma

eTCH 0 pe:JyllbT8T8X o6pa6oTJtH 1542 ABJxny'leBNX 3Be3A, BblAeneBBblX H3. 

18288 U - 3Be3A1 C llenLJO H3J'l8HHSI HeltOTOpblX ABJX-. H ~X'l8CTH'lHblX pe-

81t1IBA C o6pa3osaHHeM 
8 Li H II B upa 38XBaTe OC'I'8HOBBBmBXCS ,~ - Me3o

BOB RAP8NH yrnepOAa1 830T8 B ucnopOA8 B 4Jc>TOSWfDLCHBo 00C'I'8H0Bit8 91t

cnepaMeHT8 a upone.aypa o6pa6oTJtH DOD)"IeBBblX A8HHblX oiDlcaHa 8 pa6oTe
141

• 

8 peayllbT8Te upoBeAeHHOI'O 8H8DB38 IIO BNAeneHHJO ABJX'l8CTH'lHblX pe-

81t1IBI: IIOD)"I8H01 'ITO ltHH8M8THit8 pe81t1IBR 

rr - + 13 C -o 8 Li+ ~He (1) 

HHB )TIIOB B upo6erOB BTopli'IHblX '18C'I'IIIlo Pe81t1IBIDI lite 

u a 8 
rr + N-o . Li + Li (2) 

" -o I B + 'He .- + 0 
(8) 

ae YAOBBe'I'BOPSIB"'' HH QllBH 113 1542 cny'l89Bo 

s 



llnH BbiAeneHH.II TpeX"'aCTe"'~blX peaKUell 

17 + 
12 

C .. a Li + , a He+ n 
(4) 

17 14 0 .. 
8 

Li + 
(5) 

T 
Be +n + 

npOBOAenC.H 06C"'eT C06hlTeA no KeHeMaTe"'eCKOA nporpaMMe_c npe.QaapeTenb

HOft npoaepKoll KaJKAoro co6b1Te.H no ·KpeTepeiO MaKceManbaoro npo6era. Ha 

pee. 1 a) npeAcTaaneao pacnpet~eneaee no aene."'eae HeAOCTaiOmeA Macchl 

B HHTepaane (890 fo 990) Mas An.ll C06biTell, KOTOphle aaane3epoaaneCb .no Ke

HeMaTeKe peaKUHe (4), BHAH01 'ITO B HHTepaane Mace (1:180. fo 945) Mas, OKa

no 3Ha"'eHH.II MaCCbl HeATpoaa Ha6niO.QaeTC.II OT"19TnHBhlA neK, Bcero B aTOM 

eHTepaane HaXOAeTC.II 615 C06biTell, npe OUeHKe cjloHa .Qenanocb ABa npe.Qno-

/4/ 
noJKeHH.II aaanore"'HO TOMy1 KaK aTo CAenaao a • B pe3ynbTaTe aaanH3a pacnpe-

AeneHH.II no HeAOCTaiOIIleA Macce H~XOAHM1 'ITO K peaKUHH (4) OTHOC.IITC.II (880±_80) 

C06hlTHA. 

CooTaeTCTBYIOIIlee pacnpeAeneaae no aene"'HHe ae.QocTaiOmeA MaCchl a 

HHTepaane (890 t- 990) Mas An.H peaxuuu (5) npeACTaaneao aa pee, 16. BHA

ao, 'ITO HHK8KOro neKa OKOnO 3Ha"'eHH.II MaCCbl HeiiTpoaa .B HHT9pBane 

(930 "' 945) Mas· ae aa6niO.QaeTCH. Bcero a aToM HHTepaane aaxo.QHTC.II 44 
. . /4/ 

co6biTH.II H ace oau pacnpet~eneahl aa ypoaae cjloaa. AaanorH"'HO pa6oTe 

MOlKIJO OU91JHTb OTHOCHTenbiJble sepO.IITHOCTH peaxuHA ( 1-5), 

, 17- ~2c .. a Li + ' He 
WI ( - 12 

17 + . C ... ace Kaaanbl 
lS1,9.I0-8 

u a · . a L" -e 
17 - + N -o L, + 1 ) < 4,6 .10 w:~ < 

14 
N ... ace Kaaanhl 17- + 

11 a 
.. ( 17 .+ 0... B + He ) 

1 0 
-• · 

"a < ,8•1 
14 0 ... JT + ace xaaanw 

4 



N 

200 

01 

100 

0
890 910 

'; 

a. 

930' 950 970 

N 

20 

10 

990 2 °890 
M,MJu. 

0. 

910 . 930 950 

Puc, l,Pacnpeneneaa~~ neyxnyqeeblx coeibi.TIIll no aenocTaJOmel! Macce: a) .ttnst 
pea~UHH ,.-+ C .. 8 Ll + 8 He + n : IS) .ttnH peaKUHH "+ 16 0 .. 8 Li+ 

+ Bo +n • racTorpaMM8 - 3KCnepHMeHT, nnaeHa}'
4

fp1158SI COOTBeT-
CTeyeT CYMMe .tiBYX pacnpe.tteneHHll raycca (eM, ), 

970 990 
M_M3G. 



12 . 8 
Li+

3
He+n fT + c ... -4 w. ( ) = 2.2 • 10 - 12c ... fT + Bee KaHanbi 

11- +'
18

0-+ 
8 

Li + 
1 Be+~ -5 w 5 '( 

fT- +. 16 0 ... 
) .5 1,2 • 10 

Bee KaHanhl 

Bepxaue aHa'leHHH Bepo.IITHOCTell:_ .naHbi c .nocToBepHOCTbiO 90%. Bu.nao, 'ITO 

ABYX'IaCTH'IHbie pa3Ballbl nei'KHX .I!Aep (1-3) MaiiOBepOHTHbl0 a peaKUH.II (4), 

no xpall:aell: Mepe, B 15 paa 6onee Bepo.IITHa, 'leM (5). 

TaK KaK All.ll peaKUHH (4) HMeeTCH AOCTaTO'IHO 60IIbWaH CTaTUCTHKa1 TO 

M02KHO nony'IHTb HeKOTOpble CBe,neHUH 0 ee MeXaHH3Me H3 XapaKTepUCTUK 'BTo

pU'IHbiX qacTuu. Ha puc. 2 npe.ncTasneHbi aaepreTn'leCKHe n yrnoBbie pacnp~

.neneHH.II BTOpH'IHbiX 'laCTHU All.ll peaKUHH (4). Ha aTHX pacnpe,neneHHll: BHAH01 

'ITO IIO'ITH BCIO aaepi'HI00 BblAeii.IIIOWYIOC.II npn 3axBaTe 7T - Me30Ha 0 YHOCRT 

aeli:Tpoa. B cnexTpe aeli:TpOHOB Bu.nea MaKCHMYM npu aaeprnn 80 Mas. Kpo-

Me Torq,· B pacnpe.neneauu no yrnaM paaneTa aeli:Tpoaa u 
3 

He 

MaKCRMYM IIPH, 3Ha'leHHR "'150°. 

r 
UMeeTC.II 

CoBoxynaocTb nonyqeHHbiX aKcnepnMeHTa~HbiX .naHHbiX cny2KHT .noKaaa
/5 6/ 

TellbCTBOM BbiABHHyToro paaee npe.nnono2KeHHH ' , 'ITO nornoweaue " -

Me30Ha npORCXOART 111160 Ha CllllbHO CBH3aHHOM HYKIIOHe, 111160 Ha MaiiOHyK

IIOHHOll: aCCOURaUHH B .~~.npe. ~eli:CTBHTellbHO, OAHOfiYKIIOHHOe nornoweHRe npu

BOAHT K CllnhHO B036f2KAeHHbiM COCTOHHRHM KOHe'IHOI'O .I!Apa, lle2KawRM cy-

wecTBeHHO BbiWe nopora ero acconuaTRBHoro paaBana, TaK 'ITO 'lucno 'lac

Tun B KOHe'IHOM COCTOHHRR OKa3hiBaeTCH He MeHbWe TpeX. npn nornoweHRH 

7T -Me30Ha Mai!OfiYKIIOHHOll: aCCOURanuell: B .I!Ape OCHOBHa.ll '16CTb BHOCHMOll: 

11 -MeaoaoM saepruu pacnpe.nenBeTc.ll Me:lKAy ayxnoaaMR aToll: acconuanuu, 

KOTopa.ll .no~Ha paasannBaTbC.II, no xpall:aell: Mepe, aa .nse 'laCTRUbi, 'I_To 

BHOBb npRBOART K MHOI'O'IaCTR'IHOMY nponeccy. 3KcnepuMeHTallbHOe AOKaaa
-6 

TellbCTBO no.nasneHH H ABYX'16CTB'IHbiX peaKUBll: ( W < ( 1 t- 5) •l 0 ) Cny2KBT 

nOATBep2KAeHHeM np.IIMOI'O MexaHH3Ma nornoweHH.II OCTaHOBRBWBXCH 7T -Me-

30H0Bo_ 

B pa6oTe 
111 

nposo.nuncH TeopeTu'lecxull: aaa11.11a peaxuuu (4) B npe.n

nono:lKeHHn np.IIMOI'O nornoiueHB.II " - Meaoaos acconuanuell: na 'leTbipex HYK-
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Puc. 2, auepre'I'H'19CKH9 cnex'l'pbl B'I'OPH'IHbiX 'IBC'I'Bil OT peaKilBH 11- + u c .. 
.,s Li+1 He+o.rec'I'OrP.aMMa - excnepnMeH'I', Cnnowuall xpuaall- 'l'eope

'I'H'Iecxua paC'I.eT n 1. n yKK'I'HpKall KpHBB!I - ¢430Bb1A o6 .. eM, 

.;,. 



' 12 
llOHOB ( Li) B smpe C ; paCC'IHT8Hhl anepreTB'leCKBe cneKTPhl BTOPB'IHhiX 

'laCTHU n yrnoahle xoppellRUHH Mexay HBMB. PeayllbTaThl paC'IeTa xopomo 

cornacyiOTCSI C DOlly'leHBhiMB B HaCTOHmell pa6oTe SKcnepBM9BT8llbHhiMB liSB-

/7/ 
HhiMB lCMo pBCo 2, 3). B pa6oTe UpOBelleBhl TalOKe OUeBKB OTHOCBTem.-

HhiX BepoSITHOCTeA peaKUHA 

12 C ( 11- , n a H ) 2 'He 12 C (u - , n 
3 He) aLi • 

flonyqeHO, 'ITO OTHOmeHBe 

R= w[
12

C(11- ,n
8

H)2 'He] ,. 4,5.10 2 , 

W [ 12 C(11- ,n 1 He) aLi] 

' 
3 

'ITO XOpomO cornacyeTCH C SKCUepBMeHTallbBhiM • 3H8'l9HB9M ( R • 10 ) , DQllY-

/8/ 
'leBHhiM B3 HamBX li8HHhiX B li8HHhiX pa60Thl • 

TaKBM o6pa30M, COBOKYDHOCTb DOny'leHHhiX SKcnepBMeHT8llbHhiX li8HHhiX 

o liByx- B TPeX'IaCTH'IHhiX peaKUBSIX c o6paaoaaHBeM aLi B a B npB aaxsaTe 

M9llll9HHhiX 11- - Me30HOB Slllp8MH yrnepoll8, 830T8 B KBCll0p0ll8 yliOBll9TBo- , 

pBTellbHO ODBChiB89TCH TeOpBeA DpliMhiX SlllepHhiX peaKnBA. 

llpellcTaBnBeT HHTepec llallhneAmee BccneliOBaHBe llpyrBX Kananoa pe

aKUHA na nerKBX Slllpax c uellhiO 6onee lleTallbaoro BayqeHBSI Mexan&aMa 

38XB8T8 11 -M930HOBo 

PyxoDBCb nocorymma B B3li8TellbCKBA OTllell 

6 clJeapallSI 1969 rolla. 
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Pac. S. PacnpeaeneHHii no yrnaM MelKllY BTOpjl'IHb!MH 'ISCTHUSMH OT peaKUHH 

rr - + 12c .. 8 Ll+ a He+n • racTOI'P?o/ra - SKCnepHMeHT. CnllOWHSSi 

KpHBSll - TeopeTH'IeCKHil paC'IeT • nyHKTHpHS!i KpHBS!i - ljla30BMil 

o6'beM. 
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