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Bonpoc o cy~ecTBOBaHHH HOB~x H3oTonoe ner4a~wHx 3neMeHTOB 
CTHMynHpoean B Te4eHHe nocneAHHX neT MHomeCTBO TeopeTH4eCKHX 
H 3KCnepHMeHTanbH~X HCCneAOBaHH~. 0co6oe MeCTO cpeAH HHX 
3aHHMa~T nOHCKH RAep BOAOPOAa C Maceo~ 4,5 H 6, HaXOAR~HXCR 
nH60 B OCHOBHOM, nH60 B B036ymAeHHOM COCTORHHH. 

B pa6oTax 11 ·21 paccMaTpHea~TCR HeKoTop~e TeopeTH4eCKHe 
npeAnOCblnKH, 060CHOB~Ba~~He B03MOmHOCTb cy~eCTBOBaHHR H30TO
nos BOAOPOAa, KOTOp~e TRmenee TpHTHR. 06WHPH~~ o6aop /3,4/ 
3KCnepHMeHTanbHWX AaHH~X nOKa3WBaeT, 4TO nOHC~~ CTa6HnbH~X 
H30TOnOB 4H H 5H HMenH AO CHX nop 0TpHI,4aTellbHW~ HllH Heonpe
AeneHHW~ pe3YilbTaT. 4TO me KacaeTCR HeCTa6HilbHWX K pacnaAy 
C HCnycKaHHeM He~TPOHOB H30TOnOB 4H H 5H , TO HMe~TCR KaK 
nOilOmHTenbHWe yKa3aHHR B nonb3Y cy~eCTBOBaHHR 4H 15•61 , TaK 
H PRA OTPHL4aTellbHWx 131 . Coo6~eHHe 171 o Ha6n~AeHHH 5H s no
cneAY~~Hx HCCileAOBaHHRX/4/ He nOATBepmAeHO, Ha-aa OTCYTCTBHR 
CTa6HilbHWX RAep 4H H 5H cy~eCTBOBaHHe 6H KameTCR BeCbMa 
MallOBepORTHWM/1/, H eAHHCTBeHHaR noKa nonWTKa /8/ 3KCnepHMeH
TanbHOrO Ha6n~AeHHR 3Toro RApa He npHsena K nonomHTellbHOMY 
pe3yllbTaTy. 063op pe3yllbTaTOB 3KCnepHMeHTallbHWX HCCileAOBaHH~, 
noceR~eHHwx noHcKy 4H , 5H H 6H e npo1,4eccax RAepHoro aaxsa
Ta nHOHOB, npHBeAeH B Ta611HI,4e. 

Ta6nHua 

4 5 3KcnepHMeHTanb~e ,o;aHHbie o6 o6pasoBaHHH H , H 
H 6H B npoueccax n,o;epHoro saxBaTa nHOHOB 

·0THOCHTenbHaR 

I130TOn PeaKuHn BepORTHOCTb 
ABTOpbl Ha aKT saxBaTa -1T -MesoHa 

4H 6 Li(TT-,d~H ( I +0 , 5) x I 0 - 4 Cohen R.C. et al. /5/ 
7 Li(~ ,t) 4H (3'+1 ,S)xto-4 1 /5/ Cohen R.C. et a • 

1 - " - (4'+1 )xi0-4 · Minetart R.C. et al. 61 
5H 7Li(TT-; d)5H <lxlo-4 Cohen R.C. et al. /5/ 

< 2xlo-s Booth N.E. et al.191 
<2xlo-4 Minehart R.C. et alt61 

6H 14N(TT-, 8 B)6H <5xlo-6 Ara6a6nH H.M. H ,o;p. 181 
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TaK~M o6pa3oM, MO*HO C4~TaTb, 4TO aonpoc o cy~ecTaoeaH~~ 
TR*en~x BOAOPOAH~X RAeP e~e He peweH ~ Heo6XOA~M~ Aa11bHe~w~e 
3Kcnep~MeHT~ e 3TO~ o6nacT~. 

l..lenbiO HacTOR~e~ pa6oT~ RBnReTcR no~cK RAeP 4 H , 5 H ~ 6 H , 
o6pa3y~~xcR np~ norno~eH~~ OTPH4aTenbH~X "-Me30HOB RAPaM~ 
7Li . B peaKI.I~Rx aaxeaTa MeAneHH~X "- -Me30HOB RAPaM~ 7 

Li 
4~cno KaHanoe orpaH~4eHo, ~ np~ Bbl1leTe ABYX aapR*eHH~X 4aCT~4 
B03MO*H~ cneAYIO~~e peaK4~H ABYX11Y4eBoro THna 6e3 He~TpanbHO~ 
4aCT~I.Ibl: 

"- + 7Li ... 3H + 4H' /1/ 

_.2H+r.H, /2/ 

... 1H + 6H. /3/ 

PeaKI.I~~ /1/-/3/ MOryT 6b1Tb nerKo BbiAeneHbl no ABYM KP~TepH
RM: HanpaeneH~R cne,QOB KOHe4HbiX npOAYKTOB peaKU~~ A01l*Hbl 6b1Tb 
Konn~HeapHbl, a ~x nonHble 3HeprHH - o6naAaTb onpeAeneHHbiMH 
3Ha4eHHRM~. 

K~HeT~4ecKaw 3HeprHR RAeP 3H ~ 4 H A11R KaHana /1/ paeHa 
61,4 H 46,1 M38 COOTBeTCTBeHHO, 3HeprHR 2 H H 5 H AnR KaHana 
/2/ - 72,0 H 29,2 M38, a 3HeprHR H30Tonoe 1 H H 6H e peaKI.Il-IH 
/3/ COCTaBnReT 84,4 l1 14,6 M38 B npeAnOnO*eHHH Hyneeo~ 3Hep
rH~ CBR3H AnR 4H , 5H H 6 H • 

3<1>¢eKTHBHbiM MeTOAOM perHCTPa4·H~ H30TOnOB BOAOPOAa C TaK~MH 
3Hepr~RM~ He3aBHCHMO OT yrnoe ~X B~neTa RBnReTCR MeTOA RAep
HbiX <)loT03MYI1bC~~. Cno~ <)loT03MY1lbC~H 11 Hnb!I>OPA-K5 11 pa3MepoM 
5x5 CM 2 H T01l~~HO~ 600 MKM, HanonHeHHble RApaM~ 7 Li 
/32 Mr /eM 3 I, 6blnH ~aroToeneHbl e l..leHTpe RAePH~x ~ccneAoBaH~i1 
C~pac6ypra-KpoHeH6ypra /!l>paH4HR/. MeTOA~4eCK~e eonpoc~. 
CBR3aHH~e C H3rOTOBneH~eM <)lOT03MynbCHOHHO~ KaMep~ ~ nOCTaHOB
KO~ 3KCnepHMeHTa, nOAP06HO paCCMOTpeHbl B pa6oTe ' 101

• 

np~ npocMOTpe <)loT03Mynbc~OHHbiX cnoee e AY6He H YnaH-6aTope 
6b!n0 3aper~cTpHpOBaHO 1986 ABYXIlY4eB~X a -aee3A. npo6en1 
aapR*eHHbiX 4aCT~I.I B <)lOT03MYilbC~~ onpeAellRil~Cb C T04HOCTbiO 
2,5 MKM, a npocTpaHCTBeHH~e yrn~ Me*AY HHM~ - OT 5° AO 1° 
e 3ae~c~MOCTH oT ,qnHHbl npo6eroa·. B Co$~~ oT6HpanHCb co6~T~R 
C BTOp~4H~M~ CileAaM~, KOilllHHeapH~MH B rpaH~I.IaX TpeXKpaTHO~ 
ow~6K~ ~3MepeH~R npocTpaHCTBeHHbiX yrnoe. KoppenR4HR Me*AY Ko
poTK~M~ RK ~ Ail~HHbiMH R 1.1 npo6eraM~ AllR 134 TaKHX AByxny4e
e~x co6~T~~ np~BeAeHa Ha pl-ICYHKe. Ha pHCYHKa B~AHO, 4TO e o6-
nacTl1 COOTHOWeH~R npo6eroe, COOTBeTCTByiO~erO ~30TOnaM BOAOpo
Aa c Maccoe~M~ 4~cnaM~ 4,5 ~ 6, t 3Hepr~e~ CBR3~ a HHTepeane 
+20-:- -20 M38, AilR ABYX4aCTH4HbiX KaHanoe peaKI.I~~ 77- -aaxeaTa 
RApaM~ 7Li 3Kcnep~MeHTallbHO He 06Hapy*eHO H~ OAHOrO C06~THR. 
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Koppemi~H.R MeJK,IJ;y KopoTKHMH R K H ,rumHHb!MH 
R

11 
npo5eraMH AJJ.R p;ayxnyt~eabJX a -sae3p; a 

3MYJ1bCHH, 3arpy*eHHOH .Rp;paMH 7 Li , C yrnoM 
MeJKAY nyt~aMH -180° a npep;enax TpexKpaTHOH 

OWH5KH H3MepeHH.R: A - aeJlHl.IHHbl npo6eroa 
H30TOnoa aop;opop;a OT peaK~HH 77- 1-

7Li -> 3H+4H; 
• - OT peaK~HH "- + 7 Li-> 2H+ 5H; ; 0 - OT 

peaK~HH 77- + 7Li -+ p + 6 H, 

AnR Ol.leHK~ aepxHeV. rpaH~I.Ibl OTHOC~TellbHO~ eepoRTHOCT~ o6pa-
30BaH~R RAeP 4 H , 5 H ~ 6 H e peaK4~Rx /1/-/3/ Mbl l-1cnonb3oea
n~ pacnpeAelleH~e OCTaHOBOK 77- -Me30HOB no OTAellbH~M KOMnOHeH
TaM 3arpy*eHHO~ <)lOT03MYilbC~~ ' 11! ~ COOTHOWeH~e 4HCna 3aXBaTOB 
77- -Me30HOB a nerK~x ~ TR*e1lbiX RAp ax AilR ABYXIly4eBbiX 3Be3A 

1 1 ~/ 
Hcxo,qR ~3 3T~x AaHH~x HaXOA~M, 4TO Ha ypoaHe AOCTOaepHOCT~ 

90% OTHOC~TellbHble eepORTHOCT~ 

wt = 

w = 
2 

w = 3 

77- + 7 Li -+ 3H ~ 4H 

- 7Li ... ace KaHanbl 77 + 

"- ~ 7 Li ... 2 H + f>H 

- 7Li ... " + ace KaHanbJ 

77- + 7Li ... 1 H + 6H 

77- + 7Li ... ace KaHanhl 

He npeBbiWaiOT 1 , 2x 1 0 -a . 
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