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Three-, four- and five.body reactions leading to lithium-8 

duction in stopped negative pion capture by 12C nuclei have been 
studied by using photoemulsion chambers. The relative probabilities 
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HccneaOBaHHe onpeaeneHHbIX KaHanOB peaKUHH npH nOrnOmeHHH MeaneH-

HbIX TT- -MeSOHOB nerKHMH SlapaMH aaeT HHTepecHylO HH<popMaUHIO 0 cymecT-

BOBaHHH H ponH paSnH'IHbIX HYKnOHHbIX aCCOUHaUHH B nerKHX Slapax. 3Kcne

pHMeHTanbHoe HccneaOBaHHe peaKUHH C 06paSOBaHHeM 8 Li aalOmHX 

aByxny'IeBbIe U -SBeSabI npH nornomeHHH TT- -MeSOHOB Ha 12 C /1-4/ 
/5/

H HX TeOpeTH'IeCKHH aHanHS nOSBonHnH YCTaHOBHTb, 'ITO rrornomeHHe 

rrpOHcxoaHT B OCHOBHOM Ha 'IeTblpeXHYKnOHHOH aCCOUHaUHH THrra 4 Li. 
/1-5/

naHHaSl pa60Ta SlBnSleTCSI npoaon~eHHeM UHKna pa60T • B HeH 
u 

HccneaYIOTCSI peaKUHH, aalOmHe TpexnY'IeBble u -SBeSabI C T -o6pasHbIMH 
/6/

cneaaMH B <poTo9MynbcHH • 

Ha pHC. 1 npeaCTaBneHO pacnpeaeneHHe u -SBeSa C T -o6pasHbIMH 

cneaaMH no 'IHcny nY'IeH. BHaHO, 'ITO TpexnY'IeBble C06bITHSI HaH60nee Bepo

SlTHbI H COCTaBnSlIOT 60% OT 'IHCna u -SBeSa. BOSMo~Hble peaKUHH Ha ner-

KHX ®pax, aalOUlHe TpexnY'IeBble u -SBeSabI B <poTo9MynbcHH, npHBeaeHbI 

B Ta6nHue. 

B HacToSlmeH pa60Te coo6malOTcSI pesynbTa TbI HSMepeHHii, BbIITOnHeHHblX 

B ily6He H CO<PHH H 06C'IHTaHHblx no KHHeMaTH'IeCKOH rrporpaMMe Ha cnc 

3600 B napH~e anSI 1000 TpexnyqeBbIX C06bITHH. OKOH'IaTenbHaSl o6pa6oTKa 

nonY'ieHHbIX pesynbTaToB npOBoaHnaCb B ny6He Ha BbI'IHCnHTenbHOH MamHHe 

cnc 1604-A. 
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PHC. 1. PacnpeneJIeHHe a -3Be3n c T -o6pa3HbIMH CJIe

naMH no ~HCJIy JIy~ell. 
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1 
- 12 8 2 2

J[ + C- 1..., + H + H 21 1.4.10-4 

2 _ 8.L,i +2H+ 1H + n 324 2.1 0 10-3 

3 - 8Li.+JH +1H 24 1.5.10-4 

4 - 8Li +1H + Ii +2n 211 f. 7 0 fO-.3 

5 Tt-+14N_ 80. + 3Hc: + 3H 5 f. f .f(J-4 

6 _8Li.+ 4He+ 2H 1 1.5 ·10-1. 

1 _8~i.+ Jrle +2H+ n 54 1.2.10-3 

8 - 8~i +4He +1H + n 66 f. 5 ·fO-3 

9 _8Li +3He +1H+2n f5:; 
-1 

].4· 10 ' 

10 5(-+160 _8Li. +4Hf::+4He 0 <;.23·!C-!: 

11 _8li. + 6U +2H 1 6.2·r-~; 

12 -~8Li. + 7U. +1H 2 -"!S 3..5·17 .- 0:

13 _8l~+ BU+1H+n 1£ 1.2.1--4 

14 - 8L~ +4He + 3He+ n fF 1.4· 10- 4 

15 
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--~. 8Li +JHe +3H2 +2n 15 
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npll BbIAeneHllll peaKulll'i 6e3 ael'iTpoHoB llnll C OAHllM Hel'iTpoHoM OT6ll

panllCb TaKHe C06bITll5l, An51 KOTOPbIX OTKnOHeHll51 OT paC'IeTHol'i KllHeMaTllKll 

He rrpeBbIllIanll rro 9Heprllll 8 M9B, a rro llMrrynbcy 100 M9B/c. 3TO COOTBeT

cTByeT 1,5-KpaTHbIM 01lIll6KaM B ll3MepeHllll rronHol'i 9Heprllll II cYMMapHoro 

llMrrynbca BTOpll'lHWX '1aCTHU. Bcero BWAeneHO 538 TaKllX c06wTlll'i. 4Hcno 

cnY'laeB, COOTBeTCTBYIDllIllX pa3nH'IHWM peaKUH5IM,npllBeAeHO B Ta6nHue. iln51 

C06bITHl'i, KOTopbIe He YAOBneTBop5lIDT KHHeMaTllKe peaKulll'i C OAHllM Hel'iTpo

HOM llnH 6e3 Hero, eCTb ABe B03MO~HOCTH: nH60 OHU rrpHHaAne~aT peaKUll

51M Ha T5I~enbIX 51Apax (A g , Br ), nll60 peaKUll5lM Ha nerKHX 51Apax (C ,N , 0) C 

llcrrYCKaHlleM AByX Hel'iTpoHoB (peaKullH 4,9,15 B Ta6nllue). 

Ha pllC. 2 nOKa3aHbI 9HepreTll'leCKUe crreKTpbI 51Aep Li An51 HAeHTll

qlHullpoBaHHbIx C06bITHl'i (2a) H An51 C06bITlll'i, KOTopbIe He YAOBneTBop5lnll 

KllHeMaTllKe peaKulll'i 6e3 Hel'iTpoHoB Hnll C HcrrYCKaHHeM OAHoro Hel'iTpoHa 

(26). Ecnll 6w HeHAeHTll¢lluHpoBaHHwe C06WTll51 rrpOH3011InH Ha T5I~enWX 51A

pax, TO rronY'leHHbIl'i crreKTp H3-3a KynoHoBcKoro 6apbepa (~ 15 M9B) .'1.on

}KeH 6bIn 6bI CllnbHO OTnH'IaTbC5I OT crreKTpa An51 peaKI.\lll'i Ha nerKHX Mpax. 

M3 cpaBHeHll51 puc. 2a H 26 BHAHO, 'ITO 3aMeTHoro pa3nH'Ill51 B crreKTpax He 

Ha6nIDaaeTC5I. 3TO YKa3wBaeT Ha TO, 'ITO HellAeHTH¢HUllpOBaHHwe rro KllHeMa

TU'IeCKol'i rrporpaMMe C06bITH5I rrpHHaA.'Ie}KaT B OCHOBHOM peaKUH5IM Ha ner

KUX 51Apax. iln51 pa3AeneHH5I KaHanOB peaKuHl'i BbI'IHCn5lnaCb HeAOCTaIDllIa51 

Macca An51 Bcex HeHAeHTH¢HUHpOBaHHWX C06WTHl'i B rrpeArrono~eHHll, 'ITO OHH 

COOTBeTCTBYIDT peaKUU5IM 4,9, 15. iln51 peaKUllU 9 rrpeArronaranocb, 'ITO BTO

pa51 H TpeTb51 qaCTHUbI MoryT 6bITb nu60 3 He ,l1H60 rrpOTOHOM. Pe3ynb

TaTbI paCqeTa HeAocTaIDllIel'i MaCCbI rrpllBeAeHbI Ha puc. 3 H 4. BllAHo, 'ITO 

B UHTepBane (1875-1900) M9B OKono 3HaqeHH5I MaCCbI AByX Hel'iTpoHoB HMe

eTC5I 3HaqHTenbHoe '1HCnO c06WTHl'i. Mcrronb3Y51 9Tll pacrrpeAenSHll5l, MW 

HalllnH COOTBeTCTBYIDlliHe '1llCna cnyqaeB, rrpHHaAne~allIllX peaKUll5lM 4,9, 

15 (CM. Ta611Huy). 
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B pe3ynbTaTe aHami3a 6bInO nOnY'ieHO. 'iTO CYMMapHoe 'iHCnO C06bI

THH, COOTBeTCTBYIOIIlHX pa3nlf'iHblM pe8KUlfSIM B npellenax CTaTIfCTIf'ieCKOH 

TO'iHOCTH, paBHO nonHOMY 'ilfcny npoaH8nH3HpOBaHHbiX C06bITIfH. 3TO nOIl

TBep)KllaeT 3aKnIO'ieHlfe 0 TOM, 'iTO np8KTIf'ieCKH Bce u -3Be31lbl C T -06

P83HblMH cnellaMIf npHHallne)KaT peaKUHSIM Ha nerKIfX 5IJlpax B <poTo9MynbcHH. 

/1/
AHanOrlf'iHO pa60Te Ha OCHOB8HHif nonY'ieHHbIX pe3ynbTaToB onpe

lleneHbl OTHOCHTenbHble BepoSITHoCTH peaKUIfH W =~ • rile n i 
i 11 iN 

'ilfcno C06WTHH AaHHoH peaKUIfH, -OTHOCHTenbHaSI 'i8CTOT8 3aXB8Ta11 i 

" -Me30HOB SIllpaMH yrnepolla, a30Ta If KHcnopoA3, N - nonHoe 'iHCnO 

3aXBaTOB " -Me30HOB nerKHMH SIllpaMIf. nonY'ieHHble 3Ha'ieHIfSI BepoSITHoC-

TeH npHBelleHbl B Ta6nHue. 

TaK KaK IlnSI HeCKonbKHX peaKUHH HMeeTCSI 1l0CTaTO'iHO 60nblliaSI CTa-

TIfCTHKa, TO MO)KHO nonY'iIfTb HeKOTopble CBen8HHSI 0 MexaHH3Me 9THX pe

aKUIfH 1f3 xapaKTeplfCTIfK BTOPH'iHbIX 'iaCTIfU. H a plfC. 5 nplfBelleHbl 3Hepre

TIf'ieCKHe cneKTpbI BTOPIf'ilibIX 'iaCTHU AnSI peaKUIfH 2. TaM )Ke nOKa38Hbi 

KpHBble, cooTBeTcTByIOIIllfe cpa30BOMY 06'beMY. 3KcneplfMeHTanbHblH cneKTp 

HeHTpOHOB OTnlf'iaeTCSI OT cpa30BOH KPHBOH: BHAHO, 'iTO B 06naCTH 60nblliHX 

3HeprHH HeHTpOHOB HMeeTCH CYIlleCTBeHHoe ilp2BbIllieHHe 'iHCna C06blTHH 

Hall <pa30BOH KpIfBOH. B crreKTpax rrpOTOHOB H lleHTpOHOB pa3Hlfua Me)KIlY 

<pa30Bb1MIf KpHBblMIf H 9KcrreplfMeHTanbHblMH llaHHblMH MeHee 3aMeTHa. 

Ha pHC. 6-9 npHBelleHbl pacnpelleneHIfH 'iHCna C06blTHH no 3<p<peKTHB

HblM MaccaM If yrnoBble KoppenSIUHH pa3nH'iHblX KOM6lfHaUHH KOHe'iHbIX 'iac

THU AnSI peaKUIfH 2. H3 pHC. 6 H 7 BHIlHO, 'iTO IfMeeTCSI 3aMeTHoe OTnH'ilfe 

9KcneplfMeHTanbHbiX pacnpeAeneHHH OT KPHBbIX, COOTBeTCTBYIOllllfX <pa30Bb1M 

06'beMaM. 
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PIfC. 4. PaclIpe.QelIeHIf51 IIO He.QocTaJOlIlell Macce .Q1I5I C06bITlill. He 

y.QOBlIeTBOp5lJOlIlHX KIfHeMaTIfKe peaKUlill 6e3 HellTpOHa Iinli C HcrrYCKa

HHeM O.QRoro HellTpOHa .Qn51 peaKUlfll 4.9.15. 
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B HaCT05!Illee BpeM5l HeT 'IeTKOT'O KPIlTl:;'IHI, KOTOPbIH rr03BOmW 6bI 

cpa3y BhI,nenliTb TOT IinH HHOH MeXalIH3M rrOT'nOllleHH5l Me,nneHHbIX 7T 

30HOB. TOnbKO rrOCne,nOBaTenbHOe TeOpeTH'IeCKOe paCCMOTpeUHe BC0X B03

MO)l(HOCTGH Ii aHanli3 9KCrrepHMellTanbHbIX ,nallHhlX (CrreKTpOB BTOPH'Il!JdX 

'I8CTHIl, pacrrpe,neneHIiH rro 9<j:Iql eKTHBHbl1.1 MaccaM, yrnoBhlX KOppGn5llmH) 

MorYT ,naTb OTBeT Ha Bonpoc 0 !-.·lexaHU3Me rrOT'JIOIlleIlH51 ~1(;30HOB. flanee 

,nn5l Bbl5lCHeHH;1 MeXalI1i31-.18 nornOIllelHl51 

9KcrrepHMeHT8JIbHhiX D811HblX 0 peaKllIUI 

12 C7T °Li-t 211 1 1\ -t II 

He06xo,nHMO cpa3y nOJ1'ICpKuyTh, 'ITO IWP051TllOCTb O,nJiOIlYh.JIOJlIlOrO 110T'JIO

IlleHH51 Mana. flPH rrornOllleHHlI !-.;eJ1neHHOT'O Iv,e30Ha O,nHHM HyKnOHo~l, no

cne,nHuii DOJI)I(eH IiMeTb lJa'Ianbllhlil l!!-.lIlyJIbC :::. 500 i\19B/C, 'ITO COOTBOTCT

ByeT ,naneKOH OT MaKCHMYMa 06JIaCTll HMIlY!lbCHOI'O pacnpe,neneHIJ51 lIyKno

ecnH ME}30l! 38XBaTLlBDCTC51 s -HYKnOHOM, KOHE}'lIfOe 

5l,npO II B 06p.13yeTC51 B COCT05lHHH C 9HepT'HCn B036Yl!(iWHIHI E * ';' 19 M9B, 

'ITO I'Opa3,n0 lIll)1(O nopoI'.1 p.13Bana 11 B 

COOTBeTCTBYIOIlllle Ilceld peaKIlU5lM 1-5, npHBeJleJlIll,fM B T86mllle. flBYX-, 

Tpex- Ii 'IeThfpeXHYKJIOIlHbIM MexaHli3MaM nOT'JIOlUE.:1!I1H 7T -I\IC30HOB B 

peaKllll H 2 COOT RGTCTBYIOT CJIe,nYIOIlme cxeMbI: 

12 C
7T 

10* 
(IIornOlllelme Ha P P na+ ... Be + 1\ + II 

pe) 

L~ (a)
2 

Li+ II 

9*12 C 2 
7T ...+ Be + /I + n (nOT'JIOlIleHHe Ha He ) 

L-> H Li+ 1 II (6) 

12 C 
7T + 8 Li + H+ I H + n 

(nOrJIOIlleHlle Ha Li 
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PMC. 6. PacnpeaeneHII.II no sljJljJeKTMBHhlM MaccaM II yrnaM paaneTa 
paamFlHhlX KOM6MHauMH KOHe'iHbIX 'iaCTMU ang peaKulIM (2) 

77- +12 C -> 8 Li +2 H + 1 H +n • nyHKTlIp - ljJaaoBbIH 06'beM. 
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PHC. 7. PacnpelleneHHSl no sl\Jl\JeKTHBHLIM MaccaM 

H yrnaM paS1TeTa paSnH'lHbiX KOMoHHaUHH KO

He'IHLlX 'laCTHU IlnSI peaKuHH (2) 17- + 12 C .. 
-> 8 Li +2 II +1 lI+n • ITYHKTIIP _ tPaSOIlLIll 

OO'beMj cnnOlllHal! KpHBaSI - 'l'eOpeTH'leCKHH 

pac 'leT. 
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PIIC, 8. PacnpelleneHHg no 3¢¢eKTIIBHbIM MaccaM H yrnaM paaneT8 paanH'lHbIX KOM6I1H8

lmH KOHe'lHbIX 'laCTHU Ilng peaKUHIl (2) 17_+12 C~ BLi+2 H+ 1 H+n • nYHKTllp - ¢a

aOBbIH 06'beM • 
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AHanHS SKCnepHMeHTanbHbIX CneKTpOB HeHTpOHOB H npOTOHOB nOKaSbI

BaeT, 'ITO .oBYXHYKnOHHbIH MexaHHSM He h"lnSleTCSI npe06na.oaIOIIlHM. IlpH npSl-

MOM nornOlIleHHH Ha KoppenHpOBaHHOH nape SHeprHSI, BHOCHMaSi 17 -Meso-

HOM, .oenHTCSI Me)!{.oy HYKnOHaMH nononaM H nOSTOMY cneKTpbI HeHTpOHOB 

H npOTOHOB .oon)!{HbI 6bITb no.o06HbIMH. B yrnoBoH KoppenSlUHIi (n p) .oon
o /7/

)!{eH Ha6nIO.oaTbCSI peSKHH MaKCHMYM B 06naCTH yrnOB ~ 160 • O.oHaKo 

SKcnepHMeHTanbHble cneKTpbI nOKaSbIBaIOT, 'ITO Hetl:TpoHbI ropas.oo 6bICTpee 

npOTOHOB, a B yrnoBoH KoppenSlUHH ( n p) HeT xapaKTepHoro MaKCHMYMa. 

C .opyroH CTOPOHbI, CYlIleCTBYIOT aprYMeHTbI B nonbSY CHJIbHOrO npOSIBneHHSI 

'1eTblpeXHYKnOHHoro MexaHHSMa. B :3KCnepHMeHTanbHbIX pacnpe.oeneHHSlX no 

:3tPtPeKTHBHoil: Macce B CHCTeMe (d p. n) Ha6nIO.oaeTCSI pesKHii: nHK. YrnOBaSi 

KoppenSlUHSI (dp • n) TaK )!{e, KaK H KoppenSlUHSI ( 3 He. n) B peaKUHH 

- 12 8 3 
17 + C... Li + He + n ,r.oe YCTaHOBneHO nornOlIleHHe Ha 4 Li ,C.oBH-

HYTa B 06naCTb yrnoB ,MeHbIlHlX 1600 (pHc. 7). TeM He MeHee :3THX ap

rYMeHTOB He.oOCTaTO'lHO .onSi YCTaHOBneHHSI '1eTblpeXHYKnOHHoro MexaHHSMa 

nornOlIleHHSI 17- -MeSOHOB. O.oHaKO HS cpaBHeHHSI paCC'IHTaHHbIX B .oaHHoH 

pa60Te cneKTpOB npHBe.oeHHbIX IIlHPHH (p p) -nap .onSi cxeMbI (a) H 3 He 

.onSi cxeMbI (6) C :3KCnepHMeHTanbHbIMH cneKTpaMH Bos6y)!{.oeHHSI Sl:.QeplO* Be 

H 
9* 

Be , cooTBeTcTBeHHo, (pHC. 11,10) cne.oyeT, 'ITO .oByX- H TpeXHYK

nOHHble saXBaTbI MeSOHOB B03MO)!{HbI nHlIlb B 06naCTH :3HepniH, r.oe paspe

lIleH .oanbHeHIIlHH pacna.o :3THX SI.oep Ha 8 Li H .opyrHe '1aCTHUbI. BKna.o 

:3THX Y'laCTKOB cneKTpOB B nonHbIH cneKTp npHBe.oeHHbIX IIlHPHH .onSi (p p ) 

nap COCTaBnSleT 10%, a .onSi 
3 

He - 5%, 'ITO rOBopHT 0 no.oaBneHHH STHX 

MexaHHSMOB. PelIlHTb Bonpoc 0 MexaHHSMe nornOlIleHHSI 17 -MeSOHOB Ha 

aCCOUHaUHrut, COOTBeTCTBYIOIIlHX cxeMaM (a), (6), (B), nOMoraeT paC'IeT 

BepOSITHocTeil: nornOlIleHHSI 17 -MeSOHOB paSnH'IHbIMIi aCCOUHaUHSlMII. 

BepOSITHOCTb nornolIleHHSI 17- -MeSOHa Ha aCCOUHaUHIi X MO)!{HO 

sanHcaTb cne.oYIOIIlHM 06paSOM: 

17 
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Puc. II. CncKTp El036Y>K.aeHHit 51LIpa-OCTaTK8 Be. anSi peaKUHH (2) 

17- +12 C-->Il Li + 2 H + lU+ n fHCTorpaMM8 - 9KcnepHMeHT. CnnOWHhie iUiHHH _ 

TeOpeTHGeCKHH paCtfeT. 
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['{lG i\l il,,\ - 3rpcjJeKTlIBHble '-IIICJIa aCCOllllallll1l X B HApe A CYMMIIPO-

LlaHHe Be{leTCH TOJIbKO no TeM YPOBHHM Hapa-OCTaTKa, KOTopble JIe)KaT BbI

lIle nopO[,D pCl3BDJIa Hapa A - X -> C + D WI (A - X -> C+D) - BepOHTHOCTb 

pacnaaa KOJl8'-1HO[,O Hapa Ha '-IaCTHllbI C+ D • OCTaTO'-lHOe H}:{PO A - X 

"dO)K8T paCnarU.lTbCH pa3HblMil cnoco6aMil Ha ~lparMeHTbl '" 

¢r{C+ D) 
'-IIICJI8 II fin C+ n • OTclOaa w 	 ------ 

2.¢,(A,+Il,) 
1 I 1 1 

lIll1pl1Ha pacnana \-X.C +D a +¢, (A, + Ill' - CYMMa nap
1 1 1 

HllaJIbHblX IIIlIpun Bcex KOHKypupYIOII.mX KaHaJIOB pacnaaa H}:{pa-OCTaTKa C 

ypOBIlH f • 3¢cjJeKTuBHhle '-IUCJIa paCC'-IUThlBaJIBCb C I1cnOlIb30N il,A 

18,91
BaHue~1 BOJlHOBJ,lX qlYHKWII1 B npU6JII1)KeHBU L-S CBH311 , Dpl1 OlleH

111,12,1316Ke \\ C II. ( 7T - \ ) UCUOJIb30BaJIBCb pe3ynbTaThl pa OT 11 1130TOnl1

'WCKIlB IlHI3DPIIaHTHOCTb HaepHblX CUll. Y'-IflTblBaJIaCb TaK)!(e pa3HBlla B pa3

'.lql'IX " -\18.30aTOl\1013. 

Dpu paCC~IOTpeHIlU }:{BYXHYKlIOHHO['O norlIomeHIIH DCCOlll1alll1H Bhl6l1pa

JlaC" CJWLlYIOUlH~1 06pa301\1: 1) napa npoToHoB P -060JIO'-lKII, 2) napa npo-

TOHOB: OLlHH 1I3 I' - II BTOpoit H3 S -0601IO'-lKII. Daphl, o6pa30BaHHble H3 

!1BYX npOTOHOU ~ -0601IO'-lKI!, He paCCMaTpIlBamlCb BBflAY Toro, '-ITO npll 

TaKHX B036YiKAeHHHX Hapa CYlllecTByeT 3anpeT no npaBHlIaM oT6opa SU (3) 

Ha o6pa30BaHHe Li B KOHe'-lHOM COCTOHHI1I1 110/, B paC'-IeTaX npHHlIMa

4 LilIoeb, '-ITO pa3'.lepl,I aCCOllHallUH TaKHe iKe, KaK U a -'-IaCTI111bI, XOTH 

OlIl! lIl\lelOT pa3HbJe npOCTpaHCTBeHHble CHMl\JeTpHH. OIIHcaHHble Bblllle OlleH

hI! 1I0hEl3hmClJ{)T, 'ITO ABYXHYKJIOHllbl}i ~lexaIl1l31\'l nor'tIOu"eHlHl rrO}:{ElBlIeH npu

~18plIO 13 20 paJ, [I TpexIlYKJIOHHJ,Ii'! - B 10 pa3 flO cpaBfWHHFl C nO[,JIome

IHlel\j Hit Li BC'3MOlKHO, '-ITO peanblloe nO):)aBJIeHH8 3THX :"wXall1131.,lOB 

II 1,fjr 2 pel3n c.!8Hbllle. TDKClH nepeOlleliKa CIH13aHa C B03MO)Kllbfl\! 3alIHlKellH

el\f Pil\l\l'~"pOB Ill1pTyaJIbHOM '-IaCTHllbJ I l.i 
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/1-6/6TIpetlbltlyulHH aHanH3 H pe3ynbTaTbI pa OT tlalOT B03MO)!(HOCTb 

YTBep)!(tlaTb, 'iTO BO BCeX peaKUH5!X 1-5 Ta6nHUbI 1 ocyruecTBn5!eTC5!, B OC

4 12 
HOBHOM, 'ieTblpeXHyKnOHHOe Li rrornorueHHe 77 -Me30HOB H.llpaMH C. 

l1CXOtl5! H3 9TOrO, MO)!(HO 06'b5!CHHTb TaK)!(e BeIIH'iHHbI OTHOCHTenbHbIX BepO-

5!THOCTeH peaKUHH 1-5, paCCMOTpeB tleTalIH rrornorueHH5! Me30HOB Ha acco

4 Li 112-15/
UHaUHH 113BecTHo , 'iTO rrorllorueHHe Ha ManOHYKnOHHOH 

CHCTeMe MO)!(HO CBeCTH K rrapHOMY rrornorueHHIO. PaCCMOTpHM BepIllHHY 

4 Li77 - + 4 Li-> ~ a • TIOtlCHCTeMY MO)!(HO TpaKTOBaTb KaK CHCTeMY 
m'S4 m 

C op6HTanbHOH CHMMeTpHeH, COOTBeTCTBYlOrueH CXeMe lOl-Ira (31), TO eCTb 

TPH HYKnOHa B S H OtlHH B P -COCT05!HHH. MO)!(HO npetlrrOnO)!(HTb, 'iTO 

B peaKUH5!X , 3 , 5 ocyruecTBn5!eTC5! rrorllorueHHe 77- -Me30Ha Ha rrapax, 

HaXOtl5!ruHXC5! B P -COCT05!HHH OTHOCHTenbHoro tlBH)!(eHH5!, a B peaKUH5!X 

2 , 4 - B S -COCT05l:HHH. He Y'IHTbIBa5! B3aHMOtleHCTBHll B KOHe'iHOM coc

/5/ 1 5 6TOSIHHH ,Bep05!THOCTH peaKUHHu - MO)!(HO 3arrHcaTb CnetlYlOruHM 0 pa

30M: 

W = f ~ N . A ( 4 Li ) R2 (.!L) 1M" (77 -, 4 Li ) I x 

.. if,.\ If, qo 


2 

x8(~ P +ii)8(E -~E ___q__ )TId 3 p dq, 


m mOm m 2m m m 

8Li 


rtle a - HOMep peaKUHH 1-5, m OTHOCHTCSI K HYMepaUHH KOHe'IHbIX 'Iac-

THU, 03Ha'IaeT CYMMHpOBaHHe H ycpetlHeHHe no KOHe'iHbIM H Ha'Ianb-

HbIM crrHHOBbIM COCTOSIHH5!M, Eo=E 77- L'lE , rtle L'l E - 9HeprH5!, He

06XOtlHMa5! tlnSI YtlaneHH5! 4 Li H3 12 C AMnnHTytla M" KOH

KpeTH3HpyeTC5! KaHanOM. H anpHMep, tln5! KaHana (t) 77 - + 12 C -> 8 Li + 2 H+2 H 

npetlnOnaraeTC5! rrornorueHHe Ha rrape, HaXOtl5!rueHC5! rrepBOHa'ianbHO B 33 p_ 

COCTOSIHHH. 

PaC'ieT rrOKa3bIBaeT, 'iTO rrornorueHHe Ha rrapax, HaXOtl5!ruHXC5! B S 

COCT05!HHH OTHOCHTenbHoro tlBH)!(eHH5!, Ha rrOp5!tlOK 60nee Bep05!THO, 'IeM Ha 

napax B P -COCT05!HHH. 
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= 1:1,5:1,5:30:20. 


3 KcnepHMeHTanbHble COOTHOIIleHH 51 cneaYlOll!He: 


w =1 :1:1,6:15:12. 

BHaHo, 'ITO paCCqHTaHHble SHaqeHH5I yaoBneTBOpHTenbHO cornaCYIOTC5I 

C 9KCrrepHMeHTanbHbIMH pesynbTaTaMH. 
2 

nn51 peaKIUHI 2 paCCqHTaHa yrnoBa51 KOppen5lUH5I ( H, n p) • M aKCH-

MyM HaXOaHTC5I npH yrne 120o• 3TO CB5ISaHO C aBl1lKeHHeM aCCOUHaUHH 

4 Li B 5Iape 12 C ,a TaK)Ke C KHHeMaTHKOH paSBana 

Tr - + 4 Li -+ 2 H + p + n " 

TaKHM 06paSOM, Ha OCHOBaHHH nonyqeHHbIX pesynbTaToB H HccneaOBa

11-61 8 LI"HHH MO)KHO SaKnlOqHTb, 'ITO an51 peaKUHH C 06paSOBaHl1eM Ha 

yrnepoae HaH60nee cymecTBeHHYIO ponb HrpaeT saXBaT Tr -MeSOHOB qe

TblpeXHYK1l0HHOH aCCOUHaUHeH (4 Li)" 

DonbsyeMc5I cnyqaeM BblpaSHTb 6naroaapHoCTb H .C. 3eneHCKOH H 

npo¢!. B.r. HeyaaqHHY, npo¢!. T .E.O. 3pHKCOHY, npo¢!. T .11. KonaneiiIIlBHnH 

sa noneSHble o6CY)KaeHH5I. 

OWiH HS aBTopoB OK.-D.M.) 6naroaapeH aKaaeMHKY H.H. BoronlO6o

By H rrpo¢!eccopy B.D. nlKenenoBY sa npeaOCTaBneHHYIO BOSMOlKHOCTb pa6o

Ta Tb B fla60pa TOPHH 5IaepHbIX npo6neM 011 Hl1. 
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