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¢nepoa r.H. H np. P6 - 10581 
06Hapy~eHHe HOBOrO C!IOHTBHHO !lenRwerOCH HyKnH!lB 

B HeKOTOphlX MeTeOpHTBX 

C liOMOWblO HeiiTpOHHbiX !leTeKTOpOB, pacrrono~eHHblX B conRHOii WBXTe 

HB rny6HHe 1100 M BOilHOrO 3KBHBaneHTB, HCCne!lOBBnBCb MHO~eCTBeHHBH 
3MHCCHH HeiiTpoHoB H3 o6pa3uoa MeTeopHToa E¢peMOBKa, AnneHae H Capa

Toa. 06Hapy~eHHhlii 3'¢eKT MHO~eCTBeHHOH 3MHCCHH HeiiTpOHOB cywecT

BeHHO rrpeBbiWBeT ypOBeHb ¢0H8 OT CliOHTBHHOrO neneHHH ypBHB H OT 

HllepHblX B38HMO!leiiCTBHH KOCMH'IeCKHX MIOOHOB. nnH ero 06bHCHeHHH 

He06XOilHMO rrpeanonO~HTb llpHCYTCTBHe B MeTeOpHTBX HOBOrO /lOnrO~HBy
Wero C!IOHTBHHO nenHwerOCH HyKnHilB, KOHUeHTpBUHH ~OTOporo COCTBBnHeT 

3·10-15
- 3·10-14rlr. CpeaHee '!Hcno MrHOBeHHbiX HeiiTpOHOB neneHHH 

3Toro HyKnHilB - 4 < V < 10. 

Pa6oTa BblliOnHeHa B Jla6opaTopHH HllepHbiX peaKUHii OVI.HVI. 

llpeupBHT 06'1te.llBReRHOrO BRCTBTYT& I,l.lepRWX BCCne,I.IOB8.BBI • Jty6aa 1977 

Flerov G.N. et al. P6 - 10581 

Detection of a New Spontaneously Fissioning 
Nuclide in Some Meteorites 

Multiple neutron emission in Efremovka, Allende and 
Saratov meteorites has been measured using neutron de
tectors installed 1100 m.w.e. underground in a salt mine. 
The observed effect of neutron multiple emission exceeds 
considerably the background due to spontaneous fission of 
uranium and nuclear interactions of cosmic muons. The 
effect can be explained only by assuming the presence in 
the meteorites of a new long-lived spontaneously fission
ing nuclide with a concentration of 3xlo-ts- 3xlo-t4 g/g. 

, The average number of prompt neutrons due to fission of 
1 this nuclide lies between 4 and 10. 
I 

The investigation has been performed at the 
Laboratory of Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 

© 1977 O<heouHeHHwu UHc•u•y• JtOepHwxuccAeooeaHuu.lly6Ha 

., 

1. BBEJ].EHHE 

llOHCKH B llpHpO,D,e CBepXHDKenhiX 3neMeHTOB C Z = 

110-126 npHBneKnH ycHnHB MHOrHX HCCne,IJ,OBaTenbCKHX 
rpynn. AnB o6Hapy~eHHB TaKux 3neMeHTOB 6wnu pa3pa-
6oTaHhi H npHMeHBnHCb pa3nH'IHble MeTO,II,bl, o6ecne'IHBaiO
IUHe BhiCOKYIO 'IYBCTBHTenbHOCTb. O,IJ,HaKo B 6onblllHHCTBe 
cnyqaeB He 6bmo nony'leHo nono~HTenbHbiX yKa3aHHH o 
cymecTBOBaHHH 3THX 3neMeHTOB. 0630pbl BblllOnHeHHblX 
3KCnepHMeHTOB CO,IJ,ep~aTCJI B pa6oTaX /I ,2/, ony6nHKO
BaHHbiX HaMH paHee; no~anyif, Hau6onee nonHaJI 6u6nuo
rpa$HJI no HHM npuBe,IJ,eHa B o63ope XeppMaHHa131 . 

B uenoM pe3ynhTaThi npoBe,IJ,eHHbiX uccne,IJ,oBaHHH no
Ka3wBaiOT, 'ITO ,IJ,anbHeifrnuif nporpecc B npo6neMe noucKa 
cBepxTJI~enwx JI,IJ,ep B npupo,D,e Tpe6yeT npuMeHeHHJI Me
TO.IJ.OB, paCC'IHTaHHWX Ha 06Hapy~eHHe HOBWX 3neMeHTOB 
B pa3nH'IHbiX o6pa3UaX llpH HCKniO'IHTenhHO HH3KOH KOH
ueHTpauuu - He Bhirne 10-13 - 1o-142/2. 

Cne,IJ,yeT OTMeTHTb, 'ITO BpeMJI OT BpeMeHH HeKOTOpbi
MH aBTOpaMH C006manHCb ,IJ,aHHbie, KaK 6y ,II, TO 6bi yKa-
3biBaiOIUHe Ha 06Hapy~eHHe CBepXTB~enbiX 3neMeHTOB B 
npupo,IJ,e. 0,IJ,HaKo 6onee TIUaTenbHaB npoBepKa ycnoBHH 
onwToB He no,IJ,TBep~,D,ana 3THX pe3ynhTaToB. TaK,Hanpu
Mep, B noJIBHBrneifcJI B 1976 ro,IJ,y eTa The A~eHTpH H .D.P· 141, 
coo6manocb 0 Ha6niO,IJ,eHHH HH.IJ.YUHPOBaHHOrO peHTreHOB
CKOrO H3nyqeHHJI 3neMeHTOB C Z = 114, 124 H 126 
B JI,D,pax ruraHTCKHX rano H3 Ma,IJ,aracKapcKHX cniO,IJ,. K 
Y.IJ.HBneHHIO, KOHUeHTpaUHB 3THX 3neMeHTOB B MOHaUHTax, 
COCTaBnJIBlllHX OCHOBY B,D,ep TaKHX rano, llO ,IJ,aHHWM aB
TOpOB 141, npeBhnnana 10-s 2/2. BMecTe c TeM, y)l{e B 
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1976 ro,n;y pJI,n; TI.UaTenLHeHWHX KOHTpOnhRblX 3KCnepHMeH

TOB, npoae,n;eHHblX ClleiJ,HanHCTaMH H3 pa3HblX na6opa TO

pHil, y6e.n;HTenLHO noKaJan, qTo coo6meHHe o6 o6Hapy

>KeHHH caepxTJI>Kenhlx 3neMeHTOB B Ma.n;aracKapcKHX cmo.n;ax 

6blnO OWH6oqHblM. 

B Jla6opa TOpHH JI,n;epHhiX peaKIJ,HH O.H.H.H noHCKH caepx

TJI>KenhiX 3neMeHTOB npOBO,li;JITCJI, HaqHHaJI C 1968 ro.n;a. 

C 3TOH u,enLIO npHMeHJIIOTCJI qyBCTBHTenLHble MeTO,ll;bl pe

rHCTpaU,HH aKTHBHOCTH CllOHTaHHOrO .n;eneHHJI B npHpO,n;

Hhlx o6pa3u,ax 11 I. 3TH MeTo.n;LI pa3BHBanHcL a )l,y6He 

a TeqeHHe 6onee qeM .n;aa.n;u,aTH neT H npHMeHJinHcL a pa-

6oTax no CHHTe3y H H3yqeHHIO CBOHCTB TpaHc<lJepMHeBLIX 

3neMeHTOB C Z = 102- 107. C nOMOI.UbiO ClleiJ,HanLHO 

pa3pa6oTaHHblX yCTaHOBOK 6binH HJyqeHhl COTHH pa3HO

o6pa3HblX o6pa3u,oa. B HeKoTopLIX cnyqaJix Ha6n10.n;anacL 

aKTHBHOCTb CnOHTaHHOrO .n;eneHHJI, npeBblWaiOI.UaJI <lJoH OT 

cnoHTaHHoro .n;eneHHJI ypaHa, co.n;ep>KaawerocJI B o6pa3-

u.ax. K TaKHM o6'heKTaM, npe.n;cTaanJIIOI.UHM HHTepec .n;nJI 

,n;anLHeifwero HCCne.n;oBaHHJI, OTHOCJITCJI CBHHIJ,OBO-IJ,HH-

KOBLie py,n;hl 151, >Kene3o-MapraHIJ,eBble KOHKpeU,HH 16 1 
reoTepManLHble ao.n;hl 17 I. 

B nocne,n;HHe rO,ll;bl HaMH y,n;enJinOCb OCHOBHOe BHHMa

HHe nOHCKaM CBepXTJI>KenLIX 3neMeHTOB B MeTeOpHTaX 

THlla yrnHCTblX H HepaBHOBeCHblX XOH,ll;pHTOB. llo cymecT

BYIOIIJ,HM npe,n;CTaBneHHJIM 18 •91 , MeTeOpHTbl 3THX THnOB 

OTHOCJITCJI K HaHMeHee ,n;H<lJ<llepeHU,HpOBaHHblM o6pa30BaHHJIM 

ConHeqHOH CHCTeMbl H OHH He o6e.n;HeHbl TJI>KenblMH neTy

qHMH MeTannaMH I Hg , Tl , Pb , Bi I, roMonoraMH KO

TOphlx npe.n;nono>KHTenLHO JIBn.HIOTCJI O>KH,n;aeMLie caepx

T.H>Kenble 3neMeHThl 1101. 

llpe,n;nono>KeHH.H 0 B03MO>KHOM cymecTBOBaHHH B 3THX Me

TeOpHTaX CBepXT.H>KenblX 3neMeHTOB, pacnaBWHXC.H Ha paHHHX 

3Tanax 3BOniDU.HH ConHeqHoil CHCTeMbl HnH coxpaHHBWHx

c.a .n;o HawHx .n;Heil, BhiCKa3blBanHcL H poa.Hee. TaK, AH.n;ep

COM H XeifMaHOM ll 11 H )l,aKOBCKHM 112,131 6blna Bbl,li;BHHyTa 

rHDOTe3a 0 CBJI3H H36blTKa T.H>KenblX H30TOnOB KCeHOHa B 

3THX MeTeOpHTaX CO CnOHTaHHblM ,n;eneHHeM CBepXTJI>KenLIX 

.a.n;ep. O.n;HaKo p.a.n; apryMeHTo~14( anonHe pe30HHhiX c Ha

weil TOqKH 3peHH.H, CBH,ll;eTenLCTByeT 0 TOM, qTo npOHCXO>K

.n;eHHe H36blTKa T.H>KenblX H30TOllOB KCeHOHa B yrnHCTblX 
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H HepaBHOBeCHblX XOH,ll;pHTaX MO>KeT 6b1Tb o6ycnoaneHO 

.n;pyrHMH npHqHHaMH. HecMoTpJI Ha 3TO, JlbiOHC H .n;p/ 151 H 

AH.n;epc H .n;p/
161 

npe.n;npHHHManH nonLITKH o6Hapy>KeHHJI 

CBepXTJI>KenbiX 3neMeHTOB B yrnHCTblX XOH,ll;pHTaX, HCnOnb-

3Y.H MeTO,ll;bl KOHIJ,eHTpHpOBaHHJI MHHepanbHbiX <lJpaKIJ,HH C 

noBLIWeHHbiM co.n;ep>KaHHeM KCeHoHa-136. HaM npe.n;cTaa

nJieTcH, qTo 3TOT nO,li;XO,ll; He MO>KeT ,n;aTb npJIMblX H O,li;H0-

3HaqHblX .n;aHHbiX 0 cymecTBOBaHHH HnH OTCYTCTBHH CBepx

TJI>KenbiX 3neMeHTOB. 

B 1973 ro.n;y o noHcKax cnoHTaHHO .n;enJIIIJ,HXCJI caepx

TJI>KenLIX JI,n;ep B MeTeopHTe AnneH.n;e coo6manH CToyTOH 

H ,n;p/l7 ~ llonyqeHHbie pe3ynbTaTbl n03BOnHnH yKa3aTb nHWb 

npe.n;en KOHIJ,eHTpau,HH caepxTJI>Kenoro 3neMeHTa 10-
13

2/2 

B npe.n;nono>KeHHH, qTo ero nepHo.n; nonypacna.n;a OTHOCH

TenbHO CnOHTaHHOrO ,n;eneHHJI paBeH 10 
9 

A em*. 
C u,enbiO nOHCKOB CnOHTaHHO ,n;en.HIIJ,HXC.H CBepXTJI>KenbiX 

3lleMeHTOB B yrnHCTbiX H HepaBHOBeCHbiX XOH,ll;pHTaX Ha

MH / 2 ,18 -2°1 a 1972-74 rr. 6blnH npoae.n;eHhl H3MepeHH.H 

MHO>KeCTBeHHOH 3MHCCHH HeHTpOHOB B o6pa3IJ,aX MeTeo

pHTOB CapaToa, AnneH.n;e H E<lJpeMOBKa. llpHMeHJIBWaJicJI 

annapaTypa npeaocxo.n;Hna B cTo pa3 no qyacTBHTenLHOCTH 

ycTaHoBKy, HcnonLJoaaawyJOcJI B pa6oTe CToyToHa H .n;p/
17 

( 

06Hapy>KeHHa.H HaMH MHO>KeCTBeHHa.H 3MHCCH.H HeHTpOHOB 

no qHcny co6LITHH JHaqHTenLHO npeBLiwana ypoaeHb <lJoHa, 

o6ycnoaneHHoro cnoHTaHHbiM .n;eneHHeM npHMecH ypaHa. 

HecMoTp.H Ha To, qTo annapaTypa 6Lma pacnono>KeHa B co

n.HHOH WaXTe Ha rny6HHe 1100 M BO,li;HOr<~ 3KBHBaneHTa, 

TI.UaTenbHO yqHTbiBanCJI <lJoH MHO>KeCTBeHHOH 3MHCCHH HeHT

pOHOB, Bbi3BaHHOH JI,n;epHbiMH B3aHMO,ll;eHCTBHJIMH KOCMH

qeCKHX MIOOHOB C BeiiJ,eCTBOM MeTeOpHTOB. bbinO noKa3aHO, 

qTo 3TOT <lJoH 6Lm TaK>Ke npeHe6pe>KHMO Man no cpaaHeHHIO 

C Ha6niD,n;aeMbiM 3<lJ<lleKTOM. 

O.n;HaKo, npHHHMaJI so BHHMaHHe, qTo JaKnJOqeHHe o 

HanHqHH HeTpHBHanbHOrO 3<lJ<lleKTa MHO>KeCTBeHHOH 3MHCCHH 

HeHTpOHOB H3 MeTeOpHTOB HMeeT npHHIJ,HnHanbHOe 3Haqe

HHe H, ecTeCTBeHHO, .HBnJieTC.H BeCbMa OTBeTCTBeHHbiM, 

* llpH nOHCKe CBepXT.H>KenhiX 3neMeHTOB no HX aKTHB
HOCTH cnoHTaHHoro .n;eneHHJI .n;nJI Hccne.n;yeMoro o6pa3u,a 
HJMep.aeTcJI aenHqHHa TIC, r.n;e T- nepHo.n; cnoHTaHHoro 
.n;eneHH.H 3neMeHTa, C - ero KOHIJ,eHTpau,H.a a o6pa3u,e a ae
COBblX ,li;Oll.HX. 
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Mbl CO'InH He06XO~HMblM npoBe~eHHe ~ononHHTenbHblX 3K

cnepHMeHTOB. U.enbiO 3THX 3KcnepuMeHTOB 6blno onpe~ene

HHe KOHU.eHTpaU.HH npHMeCH ypaHa B npe~CTaBHTenbHbiX 

npo6ax MeTeopuTa, npoBe~eHHe np.HMbiX HJMepeHHH dloHa, 

o6ycnoBneHHOrO KOCMH'IeCKHM H3ny'leHHeM H, HaKOHeU., 

npoBe~eHHe nOBTOpHOrO H3MepeHH.H 34JdJeKTa MHO~eCTBeH
HOH 3MHCCHH HeHTpOHOB H3 MeTeOpHTa Ha ycTaHOBKe C 

ynyqweHHbiMH napaMeTpaMH. PeJynbTaTbl 3THX 3KcnepuMeH

TOB, npoBe~eHHblX B 1975-76 rr., npHBO~.HTC.H B HaCTO.H

IIJ.eH pa6oTe. 

2. MET0,4HKA 3KCIIEPHMEHTOB 

XapaKTepHCTHKH ~eTeKTopoB, npHMeH.HBWHXC.H ~n.H pe

rucTpau.uu C06b1THH MHO~eCTBeHHOH 3MHCCHH HeHTpOHOB, 

6hlnH no~po6Ho onucaHbi paHee /I I, no3TOMY Mbl nuwb 

KpaTKO KOCHeMC.H 3THX BonpOCOB. BoKpyr 'IYBCTBHTenb

HOrO o6beMa eMKOCTbiO 10-20 A pacnonaranc.H JaMe~nu

Tenb /napadJHH HnH oprCTeKno/, B KOTOpOM HaXO~HnHCb 
nponopu.uoHanbHbie cqeT'-:HKH c 

3 He, o6na~aiOIIJ.He BbiCOKOH 

34><PeKTHBHOCTbiO perucTpau.uu Tennosblx HeiiTpOHOB. HeB:T

pOHbl, HCnymeHHble H3 'IYBCTBHTenbHOrO 06beMa, CO~ep

~aswero uccne~yeMbiH o6paJeu., HMenu cpe~Hee speM.R 

~H3HH OT MOMeHTa HCnyCKaHH.R ~0 JaXBaTa .R~paMH 3 He 
unu BblneTa H3 cucTeMbi r ::: 70 MKC. llo3TOMY B Ka'leCTBe 

npH3HaKa cnOHTaHHOrO ~eneHH.R npHHHManHCb TaKHe C0-

6b1TH.R, B KOTOpbiX 3a HHTepsan BpeMeHH 3r ::: 200 MKC 

perucTpuposanucb, no MeHbweB: Mepe, ~sa HeiiTpoHa. 

3neKTpOHHa.R CXeMa ~eTeKTOpa dJHKCHpOBana 3TH C06biTH.R 

KaK ~ByKpaTHble, TpeXKpaTHble H T.~. 

B HaCTO.Rlll.eB: pa6oTe npHMeH.Hnc.R ~eTeKTop HeiiTpo

HOB C napaMeTpaMH, ynyqweHHbiMH no cpaBHeHHIO C TeMH 

ycTaHOBKaMH, KOTOpble HCnOnb30BanHCb paHee/IB,I 9 /. Jibl

no Bb16paHo 6onee onTHManbHoe pacnono~eHHe C'leT'IHKOB, 

'IHCnO KOTOpbiX ysenH'IeHO ~0 38. qyBCTBHTenbHbiH 06beM 

paBH.Hnc.R 22 A. B peJynbTaTe 34><PeKTHBHOCTb perucTpa

U.HH HeHTpOHOB(£) B u.eHTpanbHOH qaCTH o6pa3U.a COCTa

BHna 36% /BMeCTO npe~HHX 19%/, a B cpe~HeM ~n.H 
'IYBCTBHTenbHOrO 06beMa OHa B03pOcna C 12 ~0 30%. 
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HJMepeHH.H npoBo~unucb B con.HHOH waxTe Ha rny6uHe 

1100 M BO~Horo 3KBHBaneHTa. ,D,n.H no~asneHH.H dloHa oT 

B3RHMO~eHCTBH.H KOCMH'IeCKHX MIOOHOB C o6pa3U.OM, co

CTRBn.HBWero Ha yKa3aHHOH rny6HHe O~HO ~BYKPRTHOe co-

6biTHe 3a 5 CYTOK C o6pa3U.OM CBHHIJ.a BeCOM 100 KZ, 

npHMeH.HnaCb 3Rlli.HTR H3 C'leT'IHKOB reB:repa, 'ITO CHH3H

no dJoH npHMepHo B 100 pa3. 

B Ka'leCTBe o6neKTa ~n.R HJMepeHHH B ~aHHOH pa6oTe 

6blnH B3.HTbl o6pa3IJ.bl MeTeopuTa AnneH~e o6IIJ.HM secoM 

10,5 KZ. 

3. PE3YJibTATbl 3KCIIEPHMEHTOB 

1. PeJynbTaTbl HJMepeHHH H ~aHHble KOHTponbHbiX 3K-

COepHMeHTOB npuse~eHbl B llla6Auf.le. B KOnOHKRX 3TOH 

Ta6nHU.bl CO BTOpOH no 'leTBepTyiO YKR3RHbl Ha3BRHH.H o6-

pa3U.OB, HX Bee, cpe~H.R.H 3~eKTHBHOCTb perHCTPRU.HH O~H-
HO'IHblX HeHTpOHOB ( r), npo~on~HTenbHOCTb H3MepeHHH. 

Ta6Auf.la 

N9N9 HaHMeHOB8HIW aec 7 npo)lon- YHcno co6bi-
nn o6pa3ua (Kr) ("'a) ;>KHTenb- THH C KpaT-

HOCTb HOCTb!O 
H3Mepe- n=2 n =3 n =4 
HHSI 
(cyTKH) 

1. CapaToB 5,2 22 94 4 1 0 
2. AnneHJle 3,9 22 40 3 0 0 
3. AnneHJle 22,5 12 55 10 1 0 
4. E¢peMOBKa 11 '7 12 106 14 1 0 
5. CaHHeu 100 22 15 0 0 0 
6. <Poa 0 22 200 0 0 0 
7. AnneHJle 10,5 30 45 5 2 1 
8. AHanor 10 30 70 0 0 0 
9. CBHHeu 150 30 5 0 0 0 

10. <PoH 0 30 50 0 0 0 
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B rrocneAHHX Tpex cTon6uax rroMemeHw AaHHhle o qucne 

3aperHCTpHpODaHHbiX C06biTHH C KpaTHOCTblO ADa, TpH 

u qeTbipe. PeJynhTaThi, rrpuDeAeHHbi7
2

D cT~oKax c rrepDoB: 

no mecTyro, 6bmu rronyqeHbi paHee '
18

- 2 1 , ocTanbHhie 

pe3ynbTaTbi rronyqeHw D H3MepeHHHX Ha ynyqmeHHOH yc

TaHODKe. 

2. )J;nx orrpeAeneHHH ypoDHH $oHa OT crroHTaHHoro Aene

HHH llpHMeCH ypaHa llpHrOTODllHllHCb rrpeACTaDHTellbHble 

rrpo6bi MaTepuana MeTeopuTa AnneHAe DecoM OKono OAHoro 

rpaMMa. Ilpofihl ofinyqanHCb HeHTpOHaMH D aKTHDHOH 30He 

peaKTopa, rrocne qero XHMHqecKu DbiAenxncx 23~p u 

perHCTpHpODanHCb peHTreHODCKHe H HAepHbie y - llHHHH, 

corrpoDmKAaromue pacrraA 3Toro H30Torra. OrrpeAeneHue co

Aep)l<aHHH ypaHa llpOH3DOAHllOCb TaK)I(e rryTeM H3MepeHHH 

anb$a-aKTHDHOCTH 
210

Po, DbiAenHeMOrO H3 HCClleAyeMbiX 

rrpo6 MeTOAOM D03rOHKH. 3$$eKTHDHOCTb DbiAeneHHH HeiTTy

HHH H llOllOHHH KOHTpOnHpODanaCb. 4yDCTDHTellbHOCTb ofio

HX MeTOAOD aHanuJa IT03DOnHna orrpeAenHTb rrpuMecb ypaHa 

D o6paJuax rrpu KOHUeHTpauuu 10·9 2/2. IlpoDeAeHHbie aHa

nH3bi Aanu DenuquHy KOHUeHTpauuu ypaHa D uJyqeHHbiX 

o6paJuax MeTeopuTa AnneHAe, paDHyro 1-3·10"8 2/2, qyo 

HaXOAHTCH D COrnaCHH C H3MepeHHHMH APYrHX aDTOpOD. 

TaKHM o6pa30M , $oH, o6ycnoDneHHbiH crroHTaHHbiM Ae

neHueM ypaHa, Mor cocTaDnHTb He' 6onee OAHoro co6biTHH 

3a 60 CYTOK C KpaTHOCTblO ADa llpH H3MepeHHHX Ha ynyq

IIIeHHOM AeTeKTope, o6naAaDIIIeM 3$$eKTHDHOCTbiO ( = 30o/o. 

3. CrreuuanbHbie Mepbi 6binH rrpuHHTbi AnH ucKnroqeHHH 

OllaCHOCTH llOHDneHHH $oHa OT CllOHTaHHOrO AeneHHH uc

KYCCTDeHHbiX TpaHcypaHODbiX H30TOITOD. 

B Jla6opaTOpHH HAepHbiX peaKUHH D DHAe OTKpbiTbiX 

MHIIIeHeH HCITOllb30DanHCb TOllbKO MeqeHhle H30TOllhl rrny

TOHHH H KIOpHH, AllH KOTOpbiX OTHOIIIeHHe qucna anbtiJa

pacrraAOD K qucny crroHTaHHbiX AeneHHH rrpeDwmano 10 4. 

IJperrapaTbl KanutiJopHHH rrpHMeHHllHCb TOllbKO D DHAe aMrry

nupoDaHHbiX HCToqHHKOD. OueHKH rroKaJwDaiOT, qyo CMecb 

TexHoreHHwx H30TorroD, KOTopbie D rrpuHuurre Mornu 6w 

rronaCTb Ha nODepXHOCTb MeTeOpHTOD C a TMOC$epHhlMH 

OCaAKaMH, AOll)I(Ha xapaKTepH30DaTbCH OTHOIIIeHHeM qucna 

anh$a-pacnaAOD K qucny cnoHTaHHhlx AeneHHH, rr~Dbiiiiaro-
IUHM 107 . . 
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l13MepeHHH anb$a-aKTHDHOCTH rrpofi, D3HThlX C llODepx

HOCTH o6pa3UOD MeTeOpHTOD, llOKa3anH, qyo $oH OT TeXHO

reHHbiX TpaHCypaHODbiX H30TOITOD D ycnODHHX HaiiiHX 3K

crrepHMeHTOD He rrpeDhliiian OAHOrO CllOHTaHHOrO AeneHHH 

D rOA. 

4. )J;nH OUeHKH DKllaAa D Ha6niOAaDIIIYIOCH aKTHDHOCTb 

$oHa OT D3aHMOAeHCTDHH KOCMHqeCKHX MIOOHOD C MaTepua

llOM o6pa3Ua H CTeH KaMepbl D IIIaXTe npODOAHllHCb H3Me

peHHH MHO)I(eCTDeHHOH 3MHCCHH HeHTpOHOD H3 CDHHUODbiX 

6noKoD. PeJynbTaTw 3THX H3MepeHHH rrpuDeAeHw D nHTOH 

H AeDHTOH CTpOKaX TafinHUbl. Ja 20 CYTOK He 6wno Ja

perHCTpHpODaHO HH OAHOrO COfibiTHH MHO)I(eCTDeHHOH 3MHC

CHH HeHTpOHOD. HapHAY C 3THM 6wnH npoDeAeHhl H3Mepe

HHH MHO)I(eCTDeHHOH 3MHCCHH HeHTpOHOD AllH o6pa3Ua, 

aHanoruqHoro no cocTaDy DemecTDY MeTeopuToD Tuna XOHA

PHTOD. 3TOT o6pa3eU fiwn npHrOTODlleH H3 CMeCH OC060 

qucTbiX xuMuqecKux peaKTHDOD. B peJynbTaTe Ja 70 cyToK 

H3MepeHHH TaK)I(e He 6binO 3aperHCTpHpODaHO HH OAHOro 

COfihlTHH MHO)I(eCTDeHHOH 3MHCCHH HeHTpOHOD /CM. DOCbMYIO 

cTpoKy Ta6nuubi - aHanor I. l13MepeHHH c o6paJuaMH 

MeTeopuTa AnneHAe u c ux aHanoroM npoDOAHnHcb rrooqe

peAHO ceaHcaMH AllHTenhHOCTbiO no 7 cyToK. 

TaKHM o6pa3oM, npoDeAeHHbie KOHTponhHbie 3Kcrrepu

MeHTbi noKa3biDaiOT, qyo CYMMapHbiH DKnaA D HafiniOAaeMbiH 

3$$eKT $oHa OT CITOHTaHHOrO AeneHHH rrpHMeCH ypaHa H 

TexHoreHHbiX /na6opaTopHbiX u aTMoc$epHbiX / TpaHcypa

HODhlx H30TOITOD, $OHa OT D3aHMOAeHCTDHH KOCMHqeCKHX 

MIOOHOD, a TaK)I(e $oHa OT arrnapa TypHbiX 3$$eKTOD, He 

rrpeDbiiiiaeT Tpex co6wTHH H3 o6mero qucna 42 JaperucTpu

poDaHHbiX COfibiTHH C Kpa'fHOCTbiO 2, 3 H 4. 

4. OECY)l(,l(EHHE PE3YJibTATOB 

)J;nH Ofi'bHCHeHHH 06Hapy)l(eHHOro 3$<1JeKTa MHO)I(eCTDeH

HOrO HCnycKaHHH HeHTpOHOD He06XOAHMO AOITYCTHTb Hanuque 

D HJyqeHHbiX o6pa3uax MeTeOpHTOD KaKoro-TO AOllrO)I(HDy

J:Uero cnouTaHHO AenHmerocH HyKnHAa. 

J!' 
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BBH~Y Toro, qTQ B 3KCllepHMeHTaX perHCTpHpOBanHCh 
He npocTo aKThi ~eneHH1I, a OTMeqanach KpaTHOCTh cpa6a
ThiBaHH1I renueBbiX cqeTqHKOB, npe~CTaBn1IeTC1I B03MO)I(HhiM 
nonyqHTh oueHKy cpe~Hero qucna MrHOBeHHWX He~TPOHOB, 
ucnycKaeMwx npu ~eneHHH 3Toro HyKnH~a. TaKag oueHKa 
6wna c~enaHa Ha ocHoBaHHH ~aHHhiX, nonyqeHHhiX ~ng MeTeo
puTa AnneH~e. Hcnonh3Y1I MeTo~w ~ucnepcHOHHoro aHa
nu3a ~ng y~enhHhiX aKTHBHOCTe~ cnoHTaHHoro ~eneHH1I, 

oueHHBaeMhiX Ha ocHoBaHHH ~aHHhiX, npuae~eHHWX B Ta6-
nuue, MO)I(HO yKa3a Th ~oaepHTenhHhi~ HHTepaan ~ng aenu
qnHhl i7 : 4 < v< 10 c Ha~e)I(HOCThlO 95o/o. Pe3ynhTaTbl ~ng 
MeTeopHTOB CapaToB H E«flpeMoBKa, npuae~eHHhie B nepao~ 
H qeTBepTO~ CTpOKaX Ta6nHUhl, TaK)I(e yKna~biBaiOTC1I B 3TOT 
HHTepaan 3HaqeHu~ 1/ • 

HeTpy~Ho BH~eTh, qTo 3TH 3HaqeHH1I v He MoryT 6hiTh 
OTHeceHhi K ypa11y I D = 1,99/, ux TaK>Ke TPY~Ho OTHeCTH 
K 6onee T1I>KenhiM H3BeCTHhiM CllOHTaHHO ~Cil1IIUHMC1I H30-
TOllaM 

248 
Cm/ 1/ = 2,98/ H 252Cf I v = 3, 75/. 

llonyqeHHhie ~aHHhie no3aon1IIOT oueHHTh no nopg~KY 
BenuqHHW KOHUeHTpaUHIO 3TOro HyKnH~a B H3yqeHHWX o6-
pa3UaX. llpe~nonO)I(HB, qTo ero nepuo~ nonypacna~a paaeH 

10'JneT, nonyqnM KoHueHTpauuu 3·10-15 - 3·1o-14z/z~ng 
pa3JIHqHWX MeTeOpHTOB. 3TO COOTBeTCTByeT CO~ep>KaHHIO 
6.10

9 
- 6 ·10 10aTOMOB B O~HOM KHJIOrpaMMe BeiUeCTBa* 

TaKHM o6pa3oM, 3KcnepHMeHTanhHhie ~aHHhie, npuae
~eHHhie B HaCT01IIUC~ pa6oTe, CBH~eTeJibCTBYIOT 06 06Hapy
)l(eHHH B o6pa3uax MeTeopHTOB E«flpeMOBKa, AnneH~e u 
CapaToB He H3BeCTHoro paHee ~onrO)I(HBYIUero HyKnH~a. 
ucnhiThiBaiOIUero cnoHTaHHoe ~eneHue. HaM npe~cTaBJI1IeTc1I, 
qTo Hau6onee aepo1ITHhiM 6y~eT npe~nono>KeHHe o npuHa~
ne>KHOCTH 3TOrO HyKnH~a K o6naCTH CBepXT1I)I(CilhiX 3ileMeH
TOB. ,[J,ng ~anhHe~wero H3yqeHH1I ero cao~cTB, onpe~eneHH1I 
MaCChi H llOp1I~KOBOrO HOMepa HC06XO~HMO llpOH3BeCTH 
KOHUeHTpHpOBaHHe aKTHBHOCTH H3 3HaqHTenbHO 6onhlliero 
KonuqecTBa MeTeOpHTHOrO BCIUeCTBa. 

*YqnTwaag 4 < v < 10, nonyqaeM ~ng o6pa3uoa AnneH~e 
10-20 cnouTaHHhiX ~eneHH~ B ro~. 
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