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Tep-AKonbRH r.M. Pl3-81 -183 
0 B03MO*HOM 3KCnepHMeHTe no nOHCKY pacnaAa HyKnOHa 

06cy~AaeTcR nocTaHOBKa 3KcnepHMeHTa no noHcKy pacnaAa 
HYKnOHa, CBR3aHHOro B aTOMHOM RAPe. C 3TOH 4enb~ npeAnaraeT 
CR npHMeHHTb MeTOA perHCTpa4HH CO6b1THH MHO*eCTRPHHoi:\ 3MHC-
CHH ~eHTPOHOB H3 MaCCHBHblX n~n• - 4 nOHCKaX 
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Bonpoc O CTa6HnbHOC TH HyKnoHa npHo6pen OCTPOTY B nocneAHee 
s peMR B CBR3H C peaynbTaTaMH HeKOTOPblX TeopHR, Ha XOAR~HXCR 
B cornaCHH C 3KcnepHMeHTan bHblMH AaHHblMH 06 3neKT POMarHHTHblX, 
cna6blX H CHnbHblX B3aHMOAeHCTBHRX H npeACKa3blBa~~HX speMR *H3-
HH HyKnOHa, KOTOpoe MO*eT 6b1Tb . MeHbWe l032 neT. npeAen speMe
HH mH3HH HyKnOHa, nony4eHHblH B 3KCnepHMeHTax PaRHHCa H AP · 
/CM. 111 I' 04eHHBaeTCR B 3 ·1030 neT B npeAnonomeHHH' 4TO c peAH 
npOAYKTOB ero pacnaAa npHCYTCTBy~T M~OHbl. Coo6~anoc b /cM. 121 / 
0 HeCKOnbKHX noArOTa BnHBaeMblX 3KcnepHMeHTax, paCC4HTaHHblX Ha 
AeTeKTHPOBaHHe s epORT HblX BHAOB pacnaAa HyKnOHa. 

Bo3MomeH H APYroR noAXOA K o6 HapymeHH ~ TaKoro pacnaAa, oc
HOBaHHblH Ha Ha6n~Ae HH H pa3n H4HblX RAePHblX npe s pa~eHHH, Bbl3 b1 Bae
MblX HM . B KOH 4e nR THAeCRTblX rOAOB $nepOBblM H AP. 131 6binH n po
BeAeHbl 3KcnepHMe HTbl C 4enb~ Ha6n~Ae HHR cnoHTa HHOrO AeneHHR 
TOPHR. nony 4e HHblH npe Aen nepHOAa nony pacnaAa TOPHR COCT aB Hn 
l 021 neT, 4TO no3sonHno yc TaHoBHTb npeAen ne pHOAa nony pa c naAa 
HyKnOHa - 2•l 023 neT. B AanbHe Rwe M MeTOAbl Ae TeKTH pOBa HHR cnoH
TaHHOro AeneHHR 6blnH yny4We Hbl B npo4ecce no HCKO B B npHPOAe 
CBepXTRmenblX 3neMeHTOB /CM ~ / /. Ha M npeACTaBnReTCR, 4TO OHH 
Mo ryT 6b1 Tb npHMeHeHbl H AnR noHCKa pacnaAa HyKnoHa. 4To6bl o6oc 
HOBaTb 3 TOT BblBOA, OCTaHOBHMCR Ha npHH4Hne AeH CTBHR He RTpOHH blX 
AeTeKTOPOB. 0HH BKn~4anH 6noK 3aMeAnHTenR , OKpymaBWHH 4YBCTBH
Tenb Hbl H o6be M' B KOTOPOM noMe~ancR 06paae4 . 

BHYTPH 3aMeAnHTenR pacnonaranHCb nponop4HOHanb Hble C4eT4H 
KH, HanonHeHHble 3He, KOTOpbl e perHCTpHpo s anH HeRT pOHbl, HCny
~eHHble H3 o6pa34a. CpeAHee speMR mH3HH Tennosoro HeHTPOHa ( r ) 
COCTaBnRno HeCKOnbKO AeCRTKOB MKC. npH3HaKOM cnOHTaHHoro Aene
HHR RBnRnOCb Ha6n~AeHHe co6blTHH , B KOTOPblX 3a epeMR/4 - 5/r pe
rHcTpHpoeanHCb ABa HnH 6onee HeH TpoHoe. 3anycK cxeMbl , ocy~ecT
enReweR nOHCK TaKHX co6blTHH, npOHCXOAHn npH noReneHHH OAHH04-
Horo HMnynbca C n~6oro H3 C4eT4HKOB. ~3MepeHHR npOBOAHnHCb Ha 
rny6HHe 1100 M BOAHOro 3KBHBaneHTa c noAaBneHHeM $OHa OT Koc
MH4eCKHX MOOHOB C nOMO~bO CHCTeMbl aHTHCOBnaAeHHH . 3a HeCKOnbKO 
neT H3MepeHHH 6bln nony4eH npeAen $OHa KpaTHblX co6b1THH - MeHee 
OAHOro co6b1THR e roA , 

OnHCaHHblH npHH4Hn MO*eT 6b1Tb HCnOnb30BaH AnR Ha6noAeHHR 
pacnaAa HyKnOHOB, CBR3aHHblX B TRmenblX aTOMHblX RApax. AeHCTBH
TenbHO, pacnaA HyKnoHa AOnmeH npOHCXOAHTb c o6pa3oBaHHeM CHnbHO-
B3aHMOAeHCTBYO~HX 4aCTH4, HanpHMep, SU5 -MOAenb npeACKa3blea-
eT 6onbwyo eepORTHOCTb AnR pacnaAOB p ➔ e+11 ° H n .. e+11- 151 
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CnOHTaHHaR reHepa4HR SHYTPH RAPa nHOHa, PO*AeHHOro S OAHOM H3 
nOA06HWX npo4eccos, AOn*Ha npHSOAHTb K pa3SHTH~ SHYTPHRAep
HOro KaCKaAa, swneTy KaCKaAHWX 4aCTH4 H o6pa30SaHH~ S036y*
AeHHWX RAep. CyMMapHaR 3HeprHR S036Y*AeHHR RAPa, SHYTPH KOTO
poro npOH3owen pacnaA HyKnOHa, H APYrHX RAeP, KOTOp~e MOryT 
nH60 3axsaTHTb OCTaHOSHSWHACR "- -Me30H, nH60 HCnwTaTb STO
PH4HOe S3aHMOAeAcTSHe C KacKaAH~MH HeATpoHaMH, COCTaSHT OT 
100 AO 400 M3B. npo4ecc AeSo36Y*AeHHR TaKHX RAe~ xapaKTepH-
3yeTCR HCnapeHHeM 10-20 HeATpOHOS. npH APYrHX AOnyCTHMWX cno
co6ax pacnaAa HyKnOHOS TaK*e 6YAYT o6pa3oswsaTbCR S036Y*AeHH~e 
RApa, HCnycKa~~He npHMepHO TaKoe *e 4HCno HeATpOHOS. TaKHe 
co6WTHR MOryT 6WTb 3aperHCTPHPOBaHW HeATpOHH~M AeTeKTOPOM C 
sepoRTHOCTb~, npH6nH*a~~eAcR K eAHHH4e. 

3aMeTHM, 4TO s 3KcnepHMeHTax no noHcKy csepxTR*enwx 3ne
MeHTos S npHpOAe onpeAenRnCR $OH, AnR 4ero S 4ySCTSHTenbHWA 
o6beM ycTaHOSKH noMe~anHCb o6pa34bl CSHH4a, OKHCH-3aKHCH *ene-
3a H Ksap4a. 06~ee speMR H3MepeHHA, npHSeAeHHOe Ha CTaHAaPTHWA 
06pa3e4 CSHH4a secoM 100 Kr, COCTasHno OKono 50 CYTOK. TaK KaK 
npH 3TOM He 6b1no 3aperHCTPHPOSaHO HH OAHOrO MHO*eCTSeHHOro co-
6wTHR, H3 3THX AaHHWX cneAyeT npeAen nepHOAa nonypacnaAa HyK
noHa 5 • l 027 neT. 

AnR Toro, 4To6w AOSeCTH 3TOT npeAen AO 3Ha4eHHA, npeAcKa3w
saeMwx TeopHeA, Heo6xoAHMO cy~ecTseHHO ysenH4HTb sec o6pa34a 
H speMR H3MepeHHR. 06~ee KOnH4eCTSO CSHH4a s AeTeKTOpe MO*HO 
ysenH4HTb cpaSHHTenbHO npOCTO AO 100 TOHH. AnR 3Toro noTpe6y
eTCR, HanpHMep, c6opKa H3 50 CSHH4os~x 6noKOS pa3MepoM 
0,22x0,44x2 M3,0KPY*eHHblX cnoRMH oprcTeKna, s KOTOp~e noMe~e
Hbl 3He-c4eT4HKH. B TaKy~ c6opKy noTpe6yeTCR noMeCTHTb OKono 
1000 C4eT4HKOS AnHHOA 2 M H AHaMeTpOM 3 CM, 3anonHeHH~X 3He 
npH AasneHHH 5 aTM. BHeWHHe pa3Mepw ycTaHOSKH 3,lx2,7x2 M3, 
sec CSHH4a - OKono 110 TOHH. BepORTHOCTb perHCTpa4HH OAHH04-
HWX HeATpOHOS, HCny~eHHWX H3 CSHH4oswx 6noKOS, 6yAeT COCTas
nRTb OKono 0,4. npH OAHOSpeMeHHOM HCnycKaHHH 10-20 HeATpOHOS 
C sepORTHOCTb~ >0,95 6yAeT 3aperHCTPHPOSaHo 2 HnH 6onee HeAT
pOHH~X CHrHana. BepORTHOCTb perHCTpa4HH 5 H 6onee HeATpOHOS 
cocTaSHT 0,8. no3TOMY, ecnH 6w nepHOA nonypacnaAa, CSR3aHHoro 
s RAPe HyKnoHa, pasHRncR l0 31 neT, 3a roA 6~no 6w 3aperHcTpHpo
saHo 3 co6wTHR c KpaTHOCTb~ 5-10. 

PaCCMOTpHM pa3nH4H~e HCT04HHKH $OHa, KOTOpwe S03HHKHYT npH 
nOA06HOM H3MepeHHH. K perHCTpa4HH KpaTH~X HeATpOHHWX co6WTHA 
6yAeT npHSOAHTb cnOHTaHHOe AeneHHe npHMeCH ypaHa, COAep*a~eA
CR S 06pa34e. no-sHAHMOMY, He npeACTasnReTCR cnO*HWM nony4e
HHe CSHH4a, COAeP*a~ero He 6onee 10-9 r/r ypaHa. B 3TOM cny4ae 
s Te4eHHe roAa s 06pa34e secOM 100 TOHH 6yAeT npOHCXOAHTb OKO
no 2·10 4 AeneHHA H 6yAeT 3aperHCTpHposaHO 6onee 3·10 3 co6~THA 
c KpaTHOCTb~~2. 0AHaKO sepORTHOCTb Ha6n~AeHHR co6WTHA c KPaT-
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HOCTb~ 2 5 6yAeT Mana /OAHO co6wTHe 3a 5-10 neT/. ApyroA Hc
T04HHK $OHa S03HHKaeT S pe3ynbTaTe S3aHMOAeACTSHA aTMOC$epHblX 
M~OHOS H HeATpHHO. npH pa6oTe Ha rny6HHe 1 ,5-2 KM 4HCno RAep
HblX S3aHMOAeACTSHA M~OHOS COCTaSHT 1000-1500 3a roA. 4Hcno 
S3aHMOAeACTSHA aTMOC$epHblX HeATpHHO COCTaSHT OKono 20 3a roA. 
3TH S3aHMOAeACTSHR 6YAYT npHSOAHTb K PO*AeHH~ aAPOHHblX nHSHeA 
H, S KOHe4HOM C4eTe, K HCnapeHH~ HeATpOHOS H3 S036Y*AeHHWX 
RAep. 0AHaKO 6onbWaR 4aCTb TaKHX co6wTHA 6yAeT pe3KO OTnH4aTb
CR OT co6wTHA pacnaAa HyKnOHa no 4HCny 3aperHCTpHposaHHWX 
HeATpOHOS /6onee 10/ H no TOnonorHH. M~OHHWA $OH npaKTH4eCKH 
nonHOCTb~ noAaSnReTCR C nOMO~b~ CHCTeMbl aHTHCOSnaAeHHA, KOTO
paR TaK*e no3sonHT HCKn~4HTb 3Ha4HTenbHY~ 4aCTb HeATpHHHOro 
$OHa OT S3aHMOAeACTSHA 3apR*eHHWX TOKOS. 

HTaK, $OH onHCaHHOA ycTaHOSKH, no-SHAHMOMY, COCTaSHT 
1-2 co6wTHR s roA. He HCKn~4eHo, 4TO 6onee T~aTenbH~A aHanH3 
n03SOnHT yMeHbWHTb H 3TOT $OH. npHHRS, OAHaKO, yKa3aHHY~ 04eH
KY, npHXOAHM K SWSOAY, 4TO s nOA06HOM 3KcnepHMeHTe MO*HO Ha6n~
AaTb pacnaA HyKnoHa, ecnH ero nepHOA nonypacnaAa S10 31 neT. 
BSHAY Toro, 4TO pe3ynbTaT TaKoro 3KCnepHMeHTa, no-SHAHMOMY, 
S HaHMeHbWeA CTeneHH 3aSHCHT OT npeAnono*eHHA O KaHanax pac- · 
naAa HyKnOHa, ero nposeAeHHe npeACTasnReTCR onpaSAaHHblM.KpoMe 
nOHCKa pacnaAa HyKnoHa, TaKoA AeTeKTOP MO*eT AaTb HOSY~ HH$op
Ma4H~ 0 noTOKax HeATpHHO SWCOKOA 3HeprHH. 

AsTop 6naroAapeH r.H.$neposy 3a HHH4HaTHSY H CTHMynHpy~~He 
o6CY*AeHHR H D.U.OraHeCRHY, AHCKYCCHH c KOTopwM 6wnH none3HW 
npH nOArOTOSKe 3TOA pa60TW. 
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PyKonHCb nocTynHna S H3AaTenbCKHA OTAen 
13 MapTa 1981 roAa. 
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