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0Troacypea o., nepenbii'IIH B.n., <Pnepoa r.H. Ll6-4649 

TIOI!C_KII ll8n9KIIX TpaacypaHOBblX sneMeHTOB B ~eneao-
MapraHU9BbiX KOHKp9UIISIX 

. ~· ' 

DpoH3BOllHnncb noi!CKII sljlljleKTa OT lleneHI!SI llaneKI!X TpaacypaHOBbiX sne-
MeHTOB Ei JK9i:t~3o-MapraHU9BbiX KOHKp9UIISIX, 1i3Bn9'I9HHbiX CO llH8 IOlKHOil: '18C
TII THXOI'O OK98H8, Ha COileplK811lliXCSI B H9KOTOpblX:II3 3'TIIX KOHKpeunil: 'MI!He-_ 

· pam:iX.Ii3 rpyllllbl· noneBbll( ninaTOB' OOHapylKeHO OOnblll09 'IHCnO_CnellOB ·oCKon
'i(m- neneanSI (or 7 llO 120 · cnenoaiMM2). DpoaeneHHbtil: aaan11a · noKaahmaeT, · 
'ITO cnoaTaaaoe .itenea11e ypaaa; · no_.BIIIlHMOMY, MOJKeT ot5ycnoanTb. He t5ortee 
10-20% oT aat5nronaeMo~o sljlljleKTa; OnanM 113 B03MOJKHbiX oo'bSic;:aeaHil: aat5nro
llaeMoro nat5btTKa cnenoa 'ocKonKoa lleneaHSI SIBnSieTcSI npennonoJKeane o ~noa
TaaaoM lleneHI!Ii' ll8n9KHX TpaacypaHOBbiX sneMSH~OB 39MHOI'O Hnl! KOCMI!'I9CKO

RO nponcxoJKn eHHSI,_ COllepJKalllRXCSI B KOHKpeUHSIX • 

. OpeiipiiBT 06be.QJIBeBBoro IIBCmTYTB · ~piihix 11CC:.e.QOB&BJdl .. 
. ,&yma, 1969 

Otgonsuren 0.,. ~erelygin V.P.,. 'Flerov G.N •. 06-4649 

< s~~ch for Very Far< Trans uranium Elements in Manganese~ 
· . ·Nodules /' 1 

I 

. A search for the effect du~ to the fission of very1 far fransura
ruum elements -in manganese nodules· ·got in the south part of the . 
Pacific ·Ocean was made, A great number of the fission fragment . · 
tracks (froin 7 to 120 track/rrim2) was observed on the ·minerals (from 
the feldspar group) contained _in some ·of the nodules.· The analysis 
shows that not more than< 10.:.2()0,{, of the effect observed are due 'to the 
sponta~eous fission of uranium. One of the possible expla:nations of thE 
observed 'excess of tracks _is the assumption on< the spontaneous fis
sion of very far transuranium elements' of ·the earth or cosmic nature 
contained in the mangariesE7 nodules. 

Preprint. Joint Institute ·for Nucle8r Research. 
Dubna' 1969 



8. nocneJlHHe I'OJlbl ITOSIBHnOCb 3HaquTenbHOe qgcno TeopeTnqeCKHX H 

9KCnepHM9HT8nbHblX pa60T1 ITOCBS!II{eHHbiX npo6neMe cymeCTBOB8HHH BeCbM8 

/1-11 I 
CT86HnbHblX )laneKHX TpaHCypaHOBbiX sneMeHTOB • 

0JlHBKO TeopeTnqecKne HCCne)lOB8HHH1 B KOTOpblX .C 6onbillOil: CTe

neHbiO HBJleX<HOCTH npeJlCK83b!B8eTCH o6naCTb cymeCTBOB8HHH T8KHX sneMeH

TOB1 QqeBHJlHO, He MOryT Jl8Tb JlOCT8TQqHQ TQqHOI'O 3HaqeHHH nepHOJla ITO-

nypaCIT8Jl8 1 a· TBKX<e 8TOMHOI'O HOMepa z JlnH Hau6onee JlOnroX<HByme-

I'O HyKnHJla. 

C Jlpyroil: CTOpOHbl1 9KCnepnMeHTanbHbte HCCneJlOB8HHH npHpOJlHblX MH-

Ill • 17/ q /8/ 
HepanOB1 npOBOJlHBllJHeCH HHTenhMeHCTepOM 1 epJlbiHUeBblM 1 a 

/9/ 
TaKX<e .UX<eppn: n: AllaMCOM np1menn K o6napyX<eHHIO neH3BeCTHor.o a -

H3nyqaTenSI c sHeprneil: "' 4,6 MsB, KOTOpbtil:, cornacHo ·JlaHHbiM aBTopoB 

nepBblX JlBYX pa60T1 HMeeT XHMHqeCKHe CBOil:CTBa, 6nH3KHe CBOil:C'fB8M OC-

MHSI. 

/10/ 
TeM He MeHee, 3aKnroqeHHe BBTOpOB pa'60Tbl 0 TOM1 qTo Ha6nro-

Jl89M8SI a -aKTHBHOCTb npnHa)lneX<HT Tp8HCypaHOBOMY sneMeHTy - XHMHqec

KOMY 8Hanory OCMHSI ( Z = 108), He'npeJlCTaBnSieTCSI JlOCTaTOqHQ H8JleX<

HbiM. Do-BHJlHMOMy, ITOKB He HCKniOq9Hbl Jlpyrne B03MOX<HOCTH 06'bSICHeHHSI 

Ha6nroJlaeMoro s¢¢eKTa, He· Tpe6yromne cTonh· paJlnKanbHbiX npeJlnonoX<eHnil:. 

B pa6oTe n. ¢aynepa H COTPYJlHHKOB no nccneJlOBaHnro TSIX<enoil: KOM

HeHTbt KOCMnqecKOI'O H3nyqeHHSI1 BbtnOnHeHHOil: MeTOJlOM SIJlepHblX 9MynbCHil: 1 
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C006lllaJIOCb 06 HJleHTiitPIIK8UHH O'leHb TfOKeJihiX 'l8CTiiU C 38pS!JlOM Z = 
/11/ /11/ 

= 104-108 • 3TOT pe3yJibT8T 6hin TIOJiy'leH 8BTOpaMii B npeJlTIOJIO-

*eHHH1 'ITO TIJIOTHOCTb TIO'lepHeHHSI CJieJla B SIJlepHOll 8MYJibCiiH nponopuuo

H8JlbH8 KBaJlpaTy sapSIJla -qacTHUhi Z 2 
• 0JlHaKo, KaK noKa3aHo B pa6o-

/12/ 
Te B o6nacTH SIJlep Z/137 {3, 1 Heo6xoJlHMO y'li!ThiB8Tb BhiCllllie -qne-

Hhi pS!Jl8 B TeOplili B03MyllleHI!ll 1 'ITO npiiBOJlliT K yMel!bllleHii!O 38pS!Jl8 Z 
. /11/ 

Ha 5-10% TIO CpaBHeHiiiO CO 3Ha'leHHS!Mii 38pS!Jl8 1 TIOJiy'leHHb!Mil B pa60Te , 

PesynbTaThi aToM pa6oThi He nony'IIIJIII TIOJlTBep)I<JleHHSI H B npoBOJlHB

/13/ 
lllllXCSI' OJlHOBpeMeHHO 8KCnepHMeHT8X <Pnefi!llepa 11 Jlp, no pei'IlCTpa-

Uilll TSI*eJIOll KOMnOHeHTbl KOCMH'leCKOI'O 1!3Jiy'leHHSI C nOMOlllb!O nJiaCTilKO-

Bb!X JleTeKTOpOB, 

TaKHM o6pa3oM, Bonpoc o cymecTBOBBHiill )laneKIIX TpaHcypaHOBhiX 

8JieMeHTOB B nepBII'lHOM H3Jiy'leHilli OCTaeTCSI OTKpb!Tb!Mj MO*HO Jllilllb yKa

/11/ 
38Th Ha OCHOB8Hiill pa60Tbl ' 1 'ITO BepXHSISI I'p8HiiU8 UOTOK8 T8KilX S!Jlep 

-10 2 
COCT8BJIS!eT < 5•10 ~IJlep/cM Ha I'paHIIUe aTMOC!lJepbl 3eMJIIl, 

I 
TeM He MeHee, HeCMOTpS! Ha OTCYTCTBUe 0JlH031!8'lHOI'O pe3yJibT8T8 .. 

npOBOJlllB!llliXCSI 8KCU9pllM9HTOB1 H9Jlb3SI 6hinO UOJIHOCTb!O llCKJIIO'lliTb B03MO*

HOCTb CyllleCTBOB8Hii Sl nepB03Jl8HHbiX Tp8HCypaHOBb!X 8JieMeHTOB B 39MHbiX. 

/14/ 
MllHepanax ll I'OpHhiX nopoJlaX 

Tipll nOCT8HOBK9 CBOUX 8KCnepi!M9HTOB no nOiiCK8M Jl8Jl9KiiX TpaHC-

ypaHOBblX 8Jl9M9HTOB 8M9pllK8HCKUe llCCJieJlOB8T9Jlll Onllp8JIIlCb Ha pe3yJihT8• 
- . /6/ 

Thi JleTanbHhiX TeopeTu'leCKHX pac'leToB, BhmonHeHHhiX HHnbCCOHOM , 

COI'JI8CHO KOTOpbiM Hau6onee CT861lJibHb!Mil JlOJI*Hhl 6biTb S!Jlp8 B 06JI8CT1i 

Z = 110-111. 0JlHaKo npelliTPilHSIThie B CiliA B 1968-69 I', noHCK!i. TpaHc-

ypaHOBbiX 8JleM9HTOB - XUMii'l9CKiiX 8H8JIOI'OB UJI8TiiHbl ll 30JIOT8 - Jl8Jlll 

. /15,16/ 
OTpHU8T9JibHblll pe3yJibT8T , J3hiJI8 ycTH8HOBJ19H8 Jllllllb BepXHSISI I'pa-

. -10 . 
HHU8 KOHU9HTp8Uiili T8K!IX 8JieMeHTOB B 30JIOTe 1i TIJI8TIIH9 - 10 I'/1"' 1 

'ITO COOTBeTCTByeT Ka*yllleMyCSI nepllOJlY CnOHT8HHOI'O Jl9Jl9HIISI JlJISI 8TilX 

18 
aneMeHTOB "' 10 neT. 
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Dpu ITOCTaHOBKe aHanor!PIHhiX 9KCITepHMeHTOB B Ol1.Hl1 '!yBCTBHTenb

HOCTb MeTOJ:U!K pei'HCTpaUHH 5hina CyllleCTBeHHO ITOBhillleHa - B 103-104 

/17,18/ 
paa 

Tio psrny ITpH"'HH 5hinH Bhi5paHhi npyrue o5'beKThi HccnenoaaHHil:. B sK

ciTepuMeHTax ITO ITOHCKY 9~~eKT8 CITOHTaHHOI'O .neneHHH TpaHcypaHOBOI'O sne-

MeHTa, CO.Uep>Kalllei'OC.H B CBHHUe '.H ero COe,llHHeHHHX1 C ITOMOlllbiO .llH9neKTpH-

. . /17/ 
"!eCKHX .UeTeKTOpOB 5binH 3apei'HCTpHpOB8Hbl cne.Ubl OCKOnKOB .neneHHSI sr.nep 

Ha5niO.ll8BlllHHCH 9~~eKT COOTBeTCTByeT Ka>KyllleMycsr ITepHO.llY CITOHTaH

HOI'O n.eneHusr, OTHeceHHoro K CBHHUy, (2-4) •10
20 

neT. KoHTponbHhie OIThiThi 

ITOKaaanu, "'TO 9.TOT 9~~eKT He MO>KeT 5hiTb o5ycnoaneH CITOHT8HHhiM .neneHH

eM ypaHa, conep>Kamerocsr B o5paauax, unu neneHHeM CBHHUa H ITpHMeceil: 

TOpHH KOCMH'!eCKHMH '!8CTHU8MH. 

Ha5niO.naamasrcsr aKTHBHOCTb He. Morna 5biTb o5ycnoaneHa TaK>Ke CITOHTaH

HhiM .neneHHeM srnep CBHHUa. neil:CTBHTenbH0 1 COI'naCHO .ll8HHhiM CHCTeMaTH-

KH ITepHO.llOB CITOHT8HHOI'O .neneHHH 8TOMHhiX sr.nep, ITepHO.ll CITOHTaHHOI'O .nene-
. 40 

HHH CBHHUa ITpeBhilllaeT 10 neT. 

O.nHo ua B03MO>KHhiX o5'bsrcHeHHil: 9Toro s~~eKTa - CITOHTamwe neneHHe 

TH>KenOI'O sneMeHTa - XHMH'!eCKOI'O aHanora CBHHUa Hn!! COITyTCTBYIOlllei'oc·-

8 
eMy sneMeHTa, HMeiOmero ITepuon ITonypaciTana CBhime 10 neT, KOf!UeHTpa-

uusr KOToporo B o5paauax cocTaBn.HeT 1o-12-1o-13 
r/r. 

1171 . PeaynbTaThi 

pa5oThi 
1171 

ITony"!unn ITO.UTBep>K.neHne B sKciTepuMeHTax ITO nccnenoaaHHIO. 

9~~eKTa CITOHT8HHOI'O .neneHHH B CBHHUOBb!X CTeKnax II CBHHUOBbiX MHHepa-

/18/ nax, BhiiTOnHeHHbiX MeTO.llOM ITpOUOpUHOHanbHhiX C"!eT"!HKOB 

B 9THX OIThiTaX B C"!eT"!HK8X1 3ai'py)l{eHHhiX CBHHUOBhlM CTeKnOM H I'a

neHHTOM, 5binH 3apei'HCTpHpOB8Hbl HMITynbChl OT OCKOnKOB .neneHHSI. 

Ha5niO.U8BlllHHCSI a~~eKT COOTBeTCTByeT Ka>KyllleMycsr ITepHO.lly CITOHTaH-
- 20 

HOI'O .neneHHSI CBHHUa (3-5)•10 neT, "'TO .llOCT8TO"!HO XOpOlllO COI'nacyeTC.H 

C ABHHhlMH pa50Thl 
/17/ 
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HecMoTpSI aa BhiCOKYIO 'IYBCTBH'l'enbHOC:Tb onHcaHHhiX BhiJile MeTOilHK 

/l 711 S/
1 

npoBelleHHe nOHCKOB ]laneKHX TpaacypaHOBb!X 8neMeHTOB Tpe6yeT 

!iCCnellOB8HiiSI 6onbJIIOrO 'IHCna o6pa3UOB li 3H8'1HTenbHhlX KOnH'IeCTB !iCCne

JlYeMh!X aeJileCTB. KpoMe Tor.o 1 npH TaKofi nocTaHOBKe onhiTa ae npellCTaB

nSieTCSI B03MO)I(Hb!M 3aperHCTp!ipOB8Tb CllOHT8HHOe .lleneHHe TpaHCypaHOBh!X 

· 8neMeHTOB KOCMH'IeCKOrO npO!iCXO)I(JleHHSI • .QefiCTBHTenbH01 cornaCHO aepX-
. ; 

Heft rpaHHUe noToKa TaKHX Slllep 1 onpelleneHHOfi B 8KCnepHMeHTaX ~ayne
/11/ 

pa 1 
nonHoe 'IHcno caepXTSI)I(enhiX g]lep Ha noaepXHOCTH 

7 
aTMOC4Jepbl 3a 

. 2 
7·10 Slllep H8 CM· 1 'ITO CO-

apeMSI:CyJileCTBOB8HiiSI 3eMnli He npeBOCXOilliT 

-11 2 OTBeTCTByeT 3•10 Mr/CM , 3TH 8neMeHTbl !iCllb!TbiBa!OT pall!iOaKTiiBHhlfi 

pacnall li pacce!iB8IOTCSI B TOnJile ocallO'IHhiX nopoll li oKeaHa 1 'ITO np!iBO

Il!iT K yMeHbJileH!i!O !iX KOHUeHTpauHii eJile Ha MHoro nopSIIlKOB, TaK 1 ecnli 

npellnOnO)I(!iTb, 'ITO 8TH 8neMeHThi paBHOMepHO pacnpelleneHhi B cnoe oca-

llO'IHhiX nopOil TOnJII!iHOfi BCero B OllliH MeTp 1 TO !iX KOHUeHTpaUiiSI He npe-

-16 BOCXOilliT 10 r/r
1 

'ITO ne)l(liT 3a npellenaMii 'IYBCTBHTenbHOCTii CyJileCT-

BY!OJilliX MeTOilliK. H eo6XOil!iMO 6hinO HafiTii o6pa3Uhl 1 B KOTOpb!X B Te'leHiie .. 
O'leHb 6onbJilliX npoMe)l(yTKOB BpeMeHii · MOrnH KOHUeHTp!ipOBaTbCSI KaK ]lane- . 

Klie Tp8HCypaHOBble 8neMeHTbl 3eMHOrO npO!iCXO)I(JleHiiSI1 TaK li TpaHcypaHO

Bb!e sneMeHTbl 1{3 nepB!i'IHOfi KOMnOHeHTbl KOCM!i'leCKOrO 1{3nY'I,eHiiSie 

AKalleMiiK A.n. B!iHOrpallOB o6paTHn Hallie BHHMaHiie aa B03MO)I(HOCTb 

!iCnOnb30BaHiiSI B Ka'leCTBe TaK!iX o6pa3UOB )l(ene3o-MapraHUeBhlX KOHKpe--
UHfi. )Kene3o-MapraHUeBhie KOHKpeUiili - He6onbJillie oKpyrnhie o6pa3oaaHHSI 

llliaMeTpOM llO 5-7 CM
1 

COCTOSIJII!ie !i3 cnoeB OK!iCnOB li rHilpOOKHCnOB )l(e-

ne3a li MapraHua. 

06hi'IHO 8TH BeiUeCTB8 OTnaraiOTCSI Ha noaepXHOCTii TBepllblX 'laCT!iU1 

T8K!iX1 KaK 3y6hl a~yn 1 opraHH'IeCKiie OCTaTK!i1 4JparMeHTbl !i3Bep)l(eHHblX 

/19 20/ . 
nopoll1 '18CT!iUhi rpyHTa · 

1 

• 

TaK!ie o6pa3oaaH!iSI HMeiOT pS!Il caoficTB 1 ]lenaiOIU!iX !iX yHHKanbHhiMii 

06'beKT8Mii ·llnSI nO!iCKOB ]laneK!iX TpaHcypaHOBhlX 8neMeHTOB. 

6 



1. KoHKpell!IH smnSIIOTCSI ua611paTeJibHbiM ancop6eHTOM uenoro pSina 

TSIJKeJibiX 9JieMeHTOB B TOM 'IHCJie CBHHUa, TaJIJIHSI1 pTyTH 1 BOJibcppaMa;. K0-

5 6 
9cpcpHUHeHT o6oraweHHSI TaKHX aneMeHTOB 10 -10 ITO CpaBHeHHIO C OKeaH-

CKOH BOJlOii. 

2, BoapaCT KOHKpeUHii KOJie6neTCSI OT HeCKOJibKHX COTeH Tb!CSI'l JlO MHJI-

JIHOHOB neT.· 

3. KonKpeunn o6hi'IHO naxonSITCSI Ha rny6nHe HecKOJibKHX KnnoMeTpoB 

ITOJl B0Jl0H 1 'ITO rrpaKTU'leCKH ITOJIHOCTblO HCKJIIO'laeT cpOH OT )leJieHHSI COJlep

JKaW11XCSI B HHX SIJlep .. TSIJKeJibiX 9JieMeHTOB KOCMH'leCKHMH ny'laMn, EJlHHCT

BeHHbiM HCTO'IHHKOM cpoHa B 9THX YCJIOBHSIX SIBJISieTCSI CITOHTaHHOe neneHne 

SI)lep ypaHa, BXOJlSIWei"O B COCTaB KOHKpeunii. 

4. KoHKpeunn n conepJKawnecSI B nnx BKJIIO'leHnSI opraHn'JeCKoro n Mn-

HepaJibHOI"O rrpOHCXOJKJleHHSI B rrpnHUHITe MOI"YT cnyJKHTb AeTeKTOpaMH OCKOJI-

KOB JleJieHHSI SIJlep. 

HaMn uccnenoBanncb KOHKpeunl1, co6paHHhie na JlHe IOJKHoii 'JacTn Tn-

/17/ 
XOI"O OKeana. B OTJIH'IHe OT CB11HUOBbiX CTeKOJI 1 Ha6JIIOJlaTb peJlKHe 

CJie)lbl. OCKOJIKOB )leJieHHSI B pb!XJIOM MeJIKOAHCITepCHOM BeWeCTBe KOHKpeunii 

rrpaKTn'lecKn He rrpencTaBnSinocb B03MOJKHbiM, OnHaKo nnSI aToii uenn Mofnn 

6hiTb' HCITOJib30BaHbl TBepJlble BKJIIO'leHHSI, BXOJlSIWHe B COCTaB KOH!,(peunil:, 

flo COBeTy cppaHUy3CKHX KOJIJiei" 6hiJIH rrpenrrpnHSITbl ITOITbiTKH 06Hapy

rKHTb CJie)lbl OCKOJIKOB JleJieHI1SI B BeWeCTBe ay60B aKyJI H3 KOHKpeunii, 

Eb!JIH OT06paHbl Han6onee COXpaHI1BWHeCSI ay6hi - B OCHOBHOM C I"JiaJl

KOii BHeWHeii ITOBepXHOCTbl0 1 KOTOpaSI TWaTeJibHO O'IHWaJiaCb OT BeWeCTBa 

KOHKpeUHll 11 HaJieTa MeXaHI1'leCKI1M rryTeM 11 C ITOMOWblO paCTBOpHTeJieii, 

0JlHaKO ITOITbiTKH BbiSIBI1Tb CJie)lbl OCKOJIKOB JleJieHHSI C ITOMOWblO BCe

B03MOJKHbiX TpaB!ITeJiell rrp11 pa3JIH'IHbiX pelKUMaX o6pa60TKH He yBeH'JaJIUCb 

ycrreXOM 1 'ITO, B03MOJKH01 CBSI3aHO C OTHOCHTeJibHO pb!XJIOH MeJIKOKpHCTan

JIU'JeCKOll CTpyKTypoii ay6HOll TKaHn JlaHHbiX o6pa3UOB, 

ilaJibHefiwee BHHMaTeJibHOe 11CCJieJlOBaHne UeHTpaJibHOil: 'laCTII 60JibWOI"O 

'IIICJia KOHKpeunii ITOKaaano, 'ITO B HHX COJlepJKaTCSI TaKJKe He60JibWHe rrpoa-

7 
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pa'1Hbl9 . CT9KJl0BiiJlHbl9 Tena 06beMOM JlO H9CKOJlbK!iX Ky6H'I9CK!iX MliJlJlliM9T

pOB, AH8Jlli3 ll0K838Jl
1 

'ITO 9TH BKJ1I0'19Hii5I 5IBJ15IIOTC5I MHHepanaMii H3 I"pyllllbl 

noneBhiX umaToB. 

Tip!iCyTCTBii9 T8KiiX MHHepanOB B KOHKp9Uii5IX o6yCJIOBJ19H0 1 no H8lli9MY 

MHe:mro, IIOJlBOJlHOH synKaHH'IeCKoll: JleHTenhHOCTbiO. TipoJlyKThi synKaHH3Ma 

)lOmKHbl !i3M9Jlb'I8TbC5I IIpli B381iMOJl9llCTBiili C OK98HCKOH BOJlOH 1 'ITO 1i Ilpli

BOJlliJlO K II05IBJ19Hiil0 60JlblliliX KOJlli'19CTB M9JlKF!X o6nOMKOB MHHepanOB 1i 

cTeKon • 

• ~EOJiblllliHCTBO MI'!HepaJIOB JI3 rpyiiiibl IIOJ19BbiX llill8TOB 5IBJ15IIOTC5I BbiCOK0-

/21/ 
s¢¢eKTF!BHblMii Jl9T9KTOp8Mii OCKOJlKOB neneHI'!H Hnep . • 

llnH pa3pa60TKII pe1KJIM8 TpaBJl9Hii5I STii MF!H9p8Jlbl o6ny'laJlliCb IIOTO-

' 5 2 244 KOM 10 OCKOJlKOB/CM . Cm 1 38T9M o6pa6aTblB8JlliCb B T9'19Hii9 5-30 

MliHYT B 3,5% IIJ18BF!KOBOH KliCJlOTe Ilpli KOMHaTHOll T9MIIepaType li IIpOCMaT

p1iB8JlliCb noll MHKpOCKOIIOM npli ysenR'IeHiili 450-900X. CneJlhl oT ocKOJIKOB 

neneHI'!H !iM9JlH ¢opMy poM6H'I9CKF!X IIyCTOT9JlbHhiX K8H8Jl0B lliHpliHOll no 

3-4 MK 1i nnRHOll no 7-8 MK, 

Mliaepanhr, H3BJie'leHHhie H3 KOHKpeuRii:, • o6pa6aThiBanHCb B yKa3aHHhiX 

Bhlllie ycJIOB!i5IX li IIpOCM8TpliB8JlliCb IIO IIJ10lli8Jlli non MF!KpOCKOllOM, Tip!i 

IIpOCMOTpe OT6!ip8JIH TOnbKO Te IIOBepXHOCTJI 1 Ha KOTOpblX MOIKHP 6hinO 

·npOH3BeCTH RJleHTH¢RK8UiiiO ·cnenos ocKonKoB JleneHRH< PerHcTpHposanRCb 

cneJli;>I, F!MeromHe JlJIIiHY He Meaee 2 MK. PesynhTaThi npocM?t:Pa o6pasuos 

npF!BeJleHhi B Ta6nHue 1. 

Ta6nHua 1 

N9N9 2 
t.JHCJIO TinOTHOCTb CJleJlOB 

Tinomanh MM TpeKOB Ha MM
2 

IIII 

1. 0,075 9 120 

2. 0,24 21 87 

3. 0,55 32 58 
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N9N9 nnomaJlb 
2 l.f He no nnoTnocTb cnenos 

MM 
2 nn TpeKOB Ha MM 

4. 0,38 18 47 

5. 0,76 31 41 

6. 0,47 14 30 

7. 0,78 10 13 

8. 1,20 9 7 

Ka~· BHJlHO H3 Ta6nHUhi 1, nnoTHOCTb cnenos OCKOnKOB neneHHH Ha MH-

2 
Hepanax H3 KOHKpeuHA H3MeHHeTCH B npenenax CT 7 no 120 cnenos/ MM • 

Ha6monaeMhiA a4JljleKT MOT' 6biTb o6ycnosnen paanH"'HhiMH npH"'HHaMH: 

1. CnoHTaHHhiM nenenHeM ypana, conepiKamePocH B KpHCTannax none

BOT'O mnaTa H3 KOHKpeUHA. 

2. CnoHTaHHhiM nenenHeM HJlep, ancop6HposaHHhiX ua nosepxH6CTH 

KpHCTannos nonesoT'o mnaTa. 

3. Cnoni-aHHhiM nenenHeM ypana, conepmamePocH" B TOHKOM cnoe se-
2 

UleCTBa KOHKpeUHH ( 1-1,5 MT'/ CM ) 1 npHMbiKaBmeM K nosepXHOCTH MHHepa- ~ 

na. 

4. CnonTaHHhiM nenenHeM 51Jlep HeHasecTHOT'O Tpancypanosopo aneMeH

Ta,( conepmamePocH B npHnePaiOmeM K MHHepanaM cnoe semeCTB KOHKpeuHA. 

JlnH nposepKH nepsoT'o npennonomeHHH 6hinH npoH3BeJleHbi H"3MepeHHH 

__ nnOTHOCTH cneJlOB OCKOnKOB neneHHH BHyTpH HeKOTOpblX 113 STMX o6pa3UOB, 

MHHepanbi nonesopo mnaTa pacKanhmanacb no nnocKOCTSIM cnaAHOCTH, o6pa-

6aThiBanHCb B paCTBOpax nnaBMKOBOA KHCnOTbl H npOCM8TpHBanMCb noll MMK-

pOCKOnOM, 

2 
H a nnOUl8JlH 2,8 . MM He 6binO 06HapymeHO HM OJlHOT'O TpeKa OCKOnKOB' 

JleneHHH, "'TO COOTBeTCTByeT BepxHeA T'p8HMUe a4J4JeKT8 B!IyTpM MMHepanos 
2 

0,4 cne)lOB/MM • 3TO B JleCHTKM H COTHH pa3 MeHbUle nnOTHOCfTM cne)lOB 

Ha nosepxnocTH MHHepanos. 
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DnH rrpoBepKu BToporo rrpearrono~eHHH HaMil 6hlnll rrpou3BeaeHhl u3-

MepeHllH AnllH cneAOB 40 OCKOnKOB B IIOJIBBbiX lliiiaTaX, 

0Ka3anOCb
1 

'ITO CJieAbl OCKOnKOB A8.'IeHllH llMeJOT Herrpepb!BHOe pacrrpe

aeneHue anuH oT 2 ao 11 MK, 'ITO rrpoTnBope'IuT rrpearrono~euuro o6 aacop6-

UllH TOHKOrO cnOH aenHllillXCH 9JieMeHTOB Ha IIOBepXHOCTll KpllCTaJinOB, 

TaKUM o6pa3oM, ua6nroaaeMhiii a¢¢eKT Mor 6yTb o6ycnoBneu TOnbKO 

CIIOHTaHHbiM AeneUUeM HAep, HaXOAHllillXCH B cnoe BeiUeCTBa, OKpy~aJOIUe-

ro MuHepanhi, 

·· DnH OKOH'IaTenbHoro 3aKnJO'IeHllH o rrpupoae ua6nroaaeMoro a¢¢eKTa 

pernarornee 3Ha'Ienue uMeJOT aaHHhie o coaep~aHllll ypaHa B KOHKpeuuHX u 

ux B03pacTe. 

Coaep~auue ypaHa B BernecTBe KOHKpeuuii, B KOTOpbiX 6biJill o6uapy-

~eHbi MUHepanhl rroneBoro rnrraTa, orrpeaenHnocb MeTOAOM aKTUBauuoHHoro 

/22/ auanu3a • 0Ka3anocb, 'ITO B pa3nll'IHbiX qacTHX KOHKpeuufi conep~a-

HUe ypaua rrpuMepuo onuuaKOBO u cocTaBnHeT (2-3)•10~6 r/r. TaKllM otS

pa3oM, AnH 06bHCHBHllH ua6nJOAaeMoro a£ll£lleKT~.3a C'IeT CIIOHTaHHOrO AeJie

HllH ypaHa He06XOilllMO rrpelliiOnO~llTb 1 'ITO B03paCT KOHKpeUllll COCTaBnHeT 

10-30 MUnnUOHOB neT AJIH 6onbllillHCTBa uccnellOB8HHblX o6pa3UOB, QTMe-

TUM, 'ITO ll3MepeHUe KOHUBHTpaUllll ypaHa B cnoe BeiUeCTBa, nerrocpellCT-
• -7 

BeHHO rrpuneraBrneM K MuHepany ll3 KOHKpeuuu, aano Benll'IllHY 5·1 0 r/r, 

'ITO· B uecKOnbKO pa3 MeHbllie cpenuero conep~aHllH ypaua B KOHKpeumr. 

HeCMOTpH Ha 6onbmOe 'IllCnO pa60T 1 IIOCBHIUeHHbiX orrpeAeneHll!O B03-

paCTa KOHKpeUllll
1 

JlOCTaTO'IHO Halle~Hble ll3MepeHllH B03paCTa 9TllX o6pa30-

BaHllll no rrocnenuero BpeMenu ue 6hiJill BhiiiOnHeHhi~ K ocBeHHbie 3aKnroqe

HllH o Bepxuefi rpauuue B03pacTa KOHKpeuufi MO~Ho rrony'IuTb, ucxoAH u3 

CKOpOCTll OTno~eHUH AOHHbiX OCallKOB B MllpOBOM OKeana, CornaCHO AaH-
/19/ 

Hb!M
1 
COJlep~aiUUMCH B MOHOrpa£ilHll . 1 CKOpOCTb OTno~eHllH l!nOB llJISI 

JO~HOH 'IaCTll Tuxoro OKeana COCTaBnSieT 0,3-0,5 MM 3a 1000 neT l!nll 

30-50 CM 3a 1 MnH, neT, 
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DoCKOnhKY.
1 
HCcnenoBaBli!HeCH HaMH KOHKpeUHH 6binH co6pafibl IIpH IIO

BepXHOCTHOM nparHpOBaHHH nHa OKeana, MO*HO 3aKnmqHTb 1 qTo HX B03paCT 

He rrpeBbilllaeT onnoro Munnuona neT. 

Llpyrue CBeneHHH 0 B03p8CTe HCCnenoBaHHb!X H8MH KOHKpeUHH 6hinH 

rronyqeHhi rraneoHTonoruqecKHM MeronoM B J.1HCTHTyTe reonoruu u reoxpoHO-' 

noruu noKeM6pHH AH CCCP. Conep*amuecH B ueHTpanhHhiX qacTHX KOHKpe

uufi SK3eMrrnHpbi ay6oa aKyn 6hmH OTHeceHhi K qeTBepTuquoMy rrepuony 
. . /23/ 

(0-1 MnH. neT) u srroxe rrnuouena (1-9 MnH. neT) , To-ecTh aoapacT 

KOHKpeUHH 1 IIO-BHnHMOMy, KOne6neTCH OT COTeH Tb!CHq no HeCKOnbKHX MHn-

nuoHoB neT. 

J.13MepeHHH CKOpOCTH H BpeMeHH pOCTa KOHKpeUHM 1 IlpOH3BOnHBli!HeCH 

/20 24 25/ 
panHeBh!M H HOHHeBb!M MeTonaMH 

1 1 
,namT pa3nHqHh!e peaynhT8Tb!, 

Ha OCHOBaHHH STHX H3MepeHHM MO*HO 6binO nHlllh 38KnmqHTb 1 qTo B03pacT 

KOHKpeUHM COCTaBnHeT COTHH Tb!CHq· - onHH-nBa MHnnHOHa neT, 

Mbi HMenu B03MO*HOCTh rrpouaaecTH neaaBHCHMOe orrpenenenue aepx

Hefi PpaHHUbl B03paCTa HCCnenoBaBli!HXCH HaMH KOHKpeUHH 1 H3MepHH IInOT

HOCTh cnenoa ocKonKoB neneHHH B MHHepanax ua ueaTpanbHhiX o6nacTei1 

KOHKpeUHM H conep*aHHe ypaHa B STHX BKnmqeHHHX, J.13MepeHHH conep1K8- _r 

. ( ) -8 . 
HHH ypana B rroneBbiX li!IIaTax H3 KOI_IKpeuuil nann aenuquny 6-7 ·1~ r /r, 

IInOTHOCTh cnenOB OCKOnKOB CIIOHT8HHOPO neneHHH ypaHa.~ STHX MHHepanax 

2 
paBHHeTCH 0,4 cnenoBIMM , TaKHM o6pa3oM, BepXHHH rpanuua aoapacTa 

HCcnenoBaHHb!X H8MH KOHKpeUHH COCTaBnHeT 2-2,5 MnH,neT. 

J.1 CXOnH H3 BepXHefi rpaHHUbl B03p8CTa H H3MepeHHOPO H8MH conep*a

HHH ypaHa B KOHKpeUHHX1 cnenyeT 3aKniDqHTh, qTo nnH 6onhli!HHCTB8 06pa3-

UOB CIIOHTaHHOe neneHHe ypaHa MO*eT o6ycnOBHTb He 6onee 10-20% OT 

Ha6nmnaeMoro siflif:leKTa ( Ta6n, 1). He HCKnmqeuo, qTo STOT na6biTOK cnenoB 

ocKonKoB neneHHH o6ycnoanen crroHTaHHhiM nenenneM naneKux Tpancypauo-· 

Bb!X sneMeHTOB 3eMHOPO unu KOCMHqeCKOPO IIpOHCXO*neHHH, conep*81UHXCH 

B Manofi llpHMeCH B BeiUeCTBe KOHKpeUHH, 
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Paanii"'IIe acjlcjleKTa 1 Ha6monaeMoe Ha pa3HbiX o6paaqax II3 KOHKpeuiifi 

( Ta6n, 1) 1 ~O)I{eT 6b!Tb o6ycnOBneHO pa3nii"'HOfi KOHUeHTpaUIIefi CITOHT8HHO 

nenHWHXCH aneMeHTOB B KOHKpeUIIHX II3-3a pa3nii"'IIH B ancop6UHH TH)I{enbiX 

alTeMeHTOB II CKOpOCTII pocTa rrp1Inera10wero cnoH. 

B aaKniO"'eHIIe aBTOpbi C"'HTaiOT CBOHM nonroM Bbipa:::!IITb rny6oKyiO 

6naroaapHOCTb rrpocjleccopy rr.n. EeapyKOBY 38 rrpenocTaBneHIIe MHOf'O"'HC

neHHblX o6paauoB )l{eneao-MapraHueBbiX KOHKpeunfi 11 BeCbMa rrone3Hbie o6-

cy)l{!leHIIH. ABTOpbi 6naroaapHbi TaK)I{e l!ay"'HOMY coTpy!lHIIKY l1 HCTHTyTa 

reonOf'IIH II reoxpoHonOf'IIH !{OKeM6piiH AH CCCP n.c. rniiKMaHy 3a rrpoBe

neHHbie HM orrpeneneHIIH B03paCTa ay60B H3 KOHKpeunfi II COTpy!lHHKaM 
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