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CKo6eneB H.K., Tep-AKOITMIH r.M., Ubi6 n.n. . P6 - 7856 

3Kcnepi!M8HTbl no ITOIICKY B npllpO)le CITOHT8HHO )lamiWIIXCSI 

HyKnllllOB caepxTSI>KenbiX sneMeHTOB. III. noi!CK caepxTSI>KenbiX 

::meMeHTOB B >Keneao-Mapr8HU8Bb!X KOHKpeUI!SIX 

npoae)leHbl noi!CKH caepxTSI>KenbiX sneMeHTOB B >Keneao-MapraHueBbiX 

KOHKpeUIISIX. J.1ccnellOB8Hbl T8K>K8 npOJlYKTbl B03rOH8 113 KOHKpeUIIH II npOllYK-

Tbl XIIM ll"leCKOrO o6oraweHIISI TSI>K8nbiMII sneMeHT8MII. llnSI U3y'!eHHbiX 

nponyKTDB. nonyqeHbi npellenbHbie aHa'!eHI!SI T /C JlnSI TSI>KenbiX aHanoroB 

pTyTII 1 TannHSI1 CBIIHU8 H BIICMyTa. 

flJ)enpHHT 06'bellHHeHHOrO HHCTHTyTa Jl,!lepHbiX HCCJie,!lOBaJUdt. 

,ll,y6ua, 1974 

Flerov G.N., Vyropayev V.Ya.i Getskin L.S., 
Popeko A.G., Skobelev N.K., 
Ter-Akopian G.M;, Tsyb P.P. P6- 7856 

Experiments on Search in Nature for 
Spontaneously Fissioning Nuclides 
of Superheavy Elements .. III. Search 
for Superheavy Elements in Iron-Manganese 
Nodules · 

Searches were made for superheavy elements in the 
iron-manganese nodules.The products sublimated from the 
nodules and the products chemically enriched by the.heavy 
elements were investigated. For the studied products the 
limiting valcies were obtained fbr the half-life-to~con~ 
centration·' ratio for heavy 'analog of Hg , Tl , Ph and Bi. 

Preprint. Joint Institute for Nuelear Research. 
Dubna, 1974 
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\. 
HacTo.Hma.H pa6oTa .IIBnJieTC.II qacTLIO H~cne,Am~aHHH, 

HanpaBllCHHidX Ha llOHCKH B npHpO,AC CBCpXT.II)I(CllbiX 3llCMeH

TOB / Z = 110:-115/.. B .ABYX npe~hl.AYuufX cTaTMJ.X. 6Lma 

onHcaua MeTO.AHKa /I I H. :pe3ynLTaTLI 3KcnepuMeHTOB ~? 
llOHCf:Y 3KaCBHHUa · - 3llCMCHTa C llOpH,AKOBLIM HOMCpOM 

114. 2/. rny6oKOBO.ziHLIC )I(Clle3o-MaprauneBblC KOHKPCUHH, 

o6na,AaiO(UHC 3aMe'la TCllbHOH .,CllOC06HOCTLIO KOHUCHTpHpO

na TL 'u3 o:KeaiicKoii • no .ALi· T.H)I(eni.Ie ,3neMeHTLI /II g , · Tl , 
Ph, Bi ;; npe,AcTaBn.HroT 3Ha'IHTenLHhiH HiiTepec ,An.H noHc

KOB c:BepxT.H)I(enLix 3neMeHTon *. Mo~uo npe,Anono)I(HTL, 'ITo 

MCXaHH3M o6pa30BaHH.II )I(CllC30-MapraHUCBbiX ~OHKPCUHH, 
,ACTanH KOTOporo llOKa ,AO KOHUa HC Bld.IICHCHbl /

3 
, npHBO,AHT 

TaK)I(C K HX o6ora(UCHHIO ·T.II)I(CJlblMH auanoraMH yKa3aHHblX . 

MCTannoB I z'= 112-115/. ' . 
J-13 BCCX MCCTOHaXO)I(,ACHHH )l(~llC30-.MapraHUCBbiX KOHK

peUHH B nepByiO O'ICpC,Ab CllC.AYCT o6paTHTb BHHMaHHC Ha 

o6niHpH~Ie paiioHhl .AHa THxoro· oi<eaua,-,nn.11 KOTOPLIX xapaK

Tepua MHHHManbHa.ll: CKOpOCTL HaKonneHHB oca,AKOB, Oca,AKH 

3necb. OTHOCHTCllbHOCB06onHhl OT•.TeppHrCHHLIX npo):{yKl.:OB, 

npencTaBn.Hromux B naiiuoM cnyqae 6annacTuoe nemecTno.· 

CKOpOCTb pocTa KOHKPCUHH .B 3THi paiioHaX. nocTHr~eT 
0,1 -c 1 MKM a ron, cpe.AHHH no3pacT i<one6neTc.ll oT onuoro 

no nec.HTH, MHllllHOHOB. neT. Ko34xiJHUHCHTbl o'6ora~emi.H ply

TH, TallllH.H; CBHHUa H BHCMyTa noCTHraiOT·BCllH'IHH 10 -
10 7 /3/. . .·. . •.. . . 

· Cpenu pa3llH'IHLIX HCTO'IHHKOB TH)I(CllblX MCTallllOB 

B BoJ.iax THxoro OKCaHa OTMCTHM nonBOAHhiH BYJ.IKaHH3M 
< 

: BHHMaHHC aBTOpOB Ha nepcneKT.HBHOCTL rny6oKOBo.iJ.:. ... 
HLIX )l(ei:Ie3o-MaprauneBLIX KOHKpenuii .Allll noucKoB caepx
T.II)I(CllhiX 3neMeHToB· .6Lmo o6paJUeuo·aKaneMHKOM A.Il.Bu
uorpanoBLIM. 

3 



• 
u no.l(BO.l(HLie rH.l(poTepMLI. · EcTeCTBeHHo npe.l(nonO)~HTL, 
qTO Bei.QeCTBO, llOCTynaJOI.Qee B OKeaH H3 3THX·HCT0t.{HHKOB, 
o6orai.QeHo neTyqHMH KoMnoHeHTaMu, BKnroqaH ruiwTeTu
qecKue 3neMeHTLI c Z = 112-115. 

rnyfiOKOBO.l(Hbie :>Kene3o-MapraH,ueBble KOHKpe,UHH npe.l(
CTaBnHIOT HHTepec B CBH3H C llOHCKaMH CBepXTH:>KenLIX 
3neMeHTOB TaK:>Ke H no . .l(pyroii np~qHHe. linaro.l(apH HCKnro
quTenLHo HH3KOH CKOpOCTH pocni., OHH HapH.l(Y C BMei.Qaro
IUHMH Ce.l(HMeHTaMH /KpacHbiMH rnHHa.MH/ , CO.l(ep:>KaT 3Ha-. . . 
qHTenLHyiO KOMDOHeHTy Bei.QeCTBa, llOCTynaJOI.Qero Ha 3eM-
HYJO noBepxHOCTL H3 KocMoca • .Ha npeHMYI.QecTBeHHo Koc:Mu
qecKoe llpOHCXO:>K.l(eHHe B KOHKpe,UHHX,_ HanpHMep, TaKHX 
MeTan~?· i<:aK HPH.l(HH H 3onoTo, yKa3LIBaiOT aBTOPLI pa-
60TLI. 

4 
• Il03TOMY :>Kene30.-MapraH.UeBLie KOHKpe,UHH npe,l(

CTaBnHIOT B nepcneKTHBe HaHfionee llO.l(XO.l(HJUHe Ofi'he.KThl. 
·,l(nH llOHCKOB aTOMHbiX H.l(ep. C,BepxTH:>KenLIX 3neMeHTOB, 
nona,l(aiOIUHX Ha 3eMnJO C KOCMHqeCKHMH nyqaMH. . _ 

Ha B03MO:>KHO_e npHCYTCTBHe B nepBHqHOM KOCMHqecKOM 
H3nyqeHHH cna6or~ foToKa TaKux H.l(ep yKa3LIBanu .l(aHHLie 
pa6oTLI <l>aynepa 

5 
• Pe3ynLTaTLI nocne.l(yiOIQHX 3Kcnepu

MeHTOB /
6
/, B KOTOpbiX fibma .l(OCTHrHyTa fionee·:, BbiCOKaH_ 

qyBCTBHTenLHOCTh, OKa3anQCh, K CO:>KaneHHIO, OTpH,UaTenL
HhiMH, OcnoB~ii.JaHCL ua. 3THX pe3ynLTara~, MO:>KHo cKa3aTL~ 
qToHa ·1.KBa.l(pa!HLIH MeTp '3eMHOHUOBepXHOCTH H·3_Koc
Moca nocTy!JaeT He 6onee 1 an)Ma ~BepxTH:>Kenoro 3ne
MeHTa B ro.l(. 0TCIO,l(a cne,l(yeT, qTo BepXHHH npe.l(en KOH-

, - ·' -- ,. -· . - . 
ueHTpauuu cBepxni:>KenLIX 3neMeHTOB KOCMuqecKoro npo-
ucxo:>K.l(eHHH B :>Kene30-MapraH,UeBLIX KOHKpe,UHHX paBeH 
5.10-21 rpaMMa Ha rpaMM. . 

Il~QCK CllOHTaHitO ,l(:nHIQHXCJI CBepxTJI:>KenLIX 3neMeHTOB 
B :>Kene3o-MapraH,UeBLIX KOHKpe,UHHX llPOBO.l(HnCH PH_~~ 

. aBTOpOB. O.OTrOHCypeH, B.IT.IIepenhlrHH H r .H.<I>nepOB 7 

HCcne,l(OBanH TpeKH . OCKOnKOB CllOHTaHHOrO .l(eneHHJI Ha 
llOBepXHOCTH KpHCTannoB noneBOrO WllaTa H3 KOHKpe,UHH. 
liLm o6Hapy)KeH 3HaquTenLHLIH H36LITOK qucna TpeKoB no 
CpaBHeHHIO C O:>KH.l(aeMbiM KOnuqeCTBOM OT CllOHTaHHOrO 
.l(eneHHH ypaHa, CO.l(ep:>Kai.QerocH ;B KOH~pe,UHJIX. 0.l(HaKO 
o6Hapy:>KeHHLIH H36LITOK MO:>KeT 6LITL o6'b_JICHeH pJI.l(OM npu
quH, B qac;;HocTu, MHrpauueH: · ypaHa ··B npouecce pocTa 
KOUKpe,UHH 7 /, 

4 

-~ 

..... 

~ 

lleH:tlJeii u .l(p. /S/- H3yqanu aKTHBHOCTh CllOHTaHHOrO 
.l(eneHHJI B aTnaHTHqeCKHX KOHKpe.UHJIX C llOMOI.QblO .l(eTeKTO
pa MHO:>KeCTBeHHhiX HeHTpOHOB B npe.l(nOnO:>KeHHH~ qTO. cpe.l(
Hee qucno '(;;) MrHOBeHHhl?' HeHTPOHOB ~llOHTaHHOro ,l(ene
HHJI finH3KO K ,l(eCJITH. 3TH aBTOphl nonyqHnH npe.l(en KOH.;. 
ueHTpauuu (C) cBepxTJI:>Kenoro :meMeHTa, c' nepuo.l(oM nony-
pacna.l(a {T)Ha YPOBHe T/C :2: 9.10 22 Aem. c. • 

~ AHanoni.qJi:i.Iii pe3ynLTaT fiLm noriy'-!eH CTOYTOHOM H 
.l(p. 191 npu H3yqeHHH )K~ne3o'-Maprauue'BLix · KoiiKpeuuH: co 
.l(Ua ·Tux oro oK.eaHa. · · . 

)l;nJI llOHCKOB pBepXTH:>KenLIX 3neMeHTOB B :>Kene3o-:Map
raH,UeBbiX KOHKpeuuxx HaM~ 6Lina npuMeHeHa annapa Typa 
.l(nB perucTpauuu pe.l(KHX ?,TOB cnoHTaHHoro .l(eneHHH, onu
c~HHaH no.l(po6Ho paHee /I ~3TaannapaTypa ucnonL30BanacL 
B CO~eTaHHH C HeKOTOpbiMH MeTO.l(aMH ofiorai.QeHHH. AKTHB
HOCTh CUOHTaHHOrO ,l(eneHHH H3MepHnaCh C llOMOIUhJOUpo
DOp.UHOHanhHhiX cqeTqHKOB OCKOnKOB H .l(eTeKTOpOB MHO
:>KeCTBeHHOrO ucnycKaHHJI HeiiTpoHoB. IIponopuuoHanLHLie 
cqeTqHKH B llOMeJ..QeHHH, 3aiQHI.QeHHOM· cnoeM 6eTOHa Ton
IQHHOH 2 M, ll03BOnHnH .l(OCTHrHyTL npH UOHCKaX CBepXTH-. 
:>KenLIX 3neMeHTOB qyBCTBHTenLHOC~H Ha 'ypoBHe T/C"' 
""10 22 Aem. - ., . 

HeH:TpOHHbie .l(eTeKTOpbi c. 
3H e - cqeTqHKaMH per~cTpH

pc>BanH. COfihiTHH, B KOTOpbiX 3a onpe.l(eneHHhiH KOpOTKHH 
npoMe:>KyToK :BpeMeHH . /150 MKCeK/ nocTyriano .l(Ba unu 
6one·_e 3neK;rpuqecKHX HMDynhCOB ·: OT HeHTpOHOB. )l;nH 

3aiQHThl· OT KOCMHqecKoro H3nyqeHHJI .. ,l(eTeKTOpbl fihinH 
ycTaHOBneHLI B conJIHOH maxTe Ha rnyGHHe ll00 M BO,l(Horo 
3KBHBaneHTa. Hx qyBcTBHTeiiLHOCTL cooTBeicTaoBana npe.
.l(eny . T/C = 2.1of4lAem npu ;; ?:. 4.-_ripu v <4 H3MepuMaH 
BenHqHHa T /C fiLiii~· HeCKOnhKO HH:>Ke H B H3BeCTiio~_CTeneHH 
3aBHCena OT KOH.UeHTpa,UHH llpHMeCH ypaHa B HCCne.l(yeMhiX 
o6pa3uax. _Ilpu KOH.UeHTpauuil ypaHa B o6pa3ue 'Ha ypoBHe 
10 - 6 z/z unu HecKonLKo BLime H3MepHMLIH np.e.l(en · T /C 
COOTBeTCTBOBan 10 22 Aem ,l(nJI ~ = 2 H B03pacTan ,1:(0 10 24Aem 
npu ·;; = 4. · · 

C · uenLJO nonyqeHHJI Ma Tepuana ·. ,l(nJI uccne.l(OBaHHJI Bo 
apeMJI. 48 peH:ca ·uayqHo-uccne.l(oBaTenLcKoro cy.l(Ha AH 
CCCP "BHTJI3b" B 1970 ro,l(y co ,D.Ha Tuxoro OKea'Ha B 
paiioHe HoBo3enaH.l(CKOH: 6aHKH 6Lmo no.z:uiJITO oKoiio 9 TOHH 
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iKene3o- ~apraHI.(eBLIX KOH~peu~j{/IO ( B Ta6n. 1: np~ae.neHLI 
.naHHLie OTHOCHTeflhHO cpe.nuero co.nepiKaHHH ·_ ueKOTOPLIX 
T.H:iKe~LIX MeTaJIJI·oa a uccne.no:BaH:uLix npo6ax. · · · 

H3Mepeuue aKTHBHO~TH cno:HTauH<)ro .neneuu.s: · Koul<pe ~ 
uuii c ... noMOII.(LIO nponopuuouanLHLIX cqeTqHKOB no3aonuno 
ycTaHoBHTL aepxuHi,i~ npe.nen T /C = i .4,102~ A em, KoTopLiii 
_onpe.nen.s:nC.H: OTHOCHTenLHO BhiCOKHM co.nepiKaHHeM ypa~a 
a o6pa3uax. · · · ·· · · 

Pe:JynLTaThl H3MepeHHH e'cTeCTBeHHOH. npo6LI KOHKpe-
UHH H'a .neTeKTope ueiiTpouoa .. npe.ncTaaneHLI B ·Ta6n. 2. 

H3- 3~ OTHOCHTenLHO BhiCOKOH KOHUeHTpaUHH ... ypaua 
/"'5.10.-6 zjz/ qyBCTBHTellhHOCTh 3KCDeJ>HMeHTOB C nepBOH 
9·-KHnorpaMMOBOH npo6oii /eM .. nepByiO CTpOKY ~Ta6n.·: 2/ 
6Lma HeCKOflhKO CHHiKt!Ha. )J.n.H: DOBhliiieHH.H: qyBCTBHTenLHO-

. CTH 6LI.iiO npoae.neuo H3Bneqeuue ypaua: H3 .. 'KoHKpeuuii 
3KCTpaKUHOHHLIM MeTo.noM.. B pe3ynLTaTe ·c'o.neli>Kauue ypa
ua 6Lifl0. yMeHLIIIeHO B 2,5 pa3a. )J.aHHhle 3THX H3MepeHHH 
npuae.neuLI ao aTopoii cTpoKe Ta6n. 2. B nocne.nueii c:rpoKe 
Ta6n. 2 npHBe.D:eHLLpe3yflLTaThl H3MepeHHH <iJoua y'cTaHOBKH 
I o6pa3eU B · qyacTBHTenLHOM o6'heMe '.neTeKTopa oTc,yTcTBO-

aan/. · 

C uenLID H3aneqeHH.H: T.H::>Kenwx 3neMeHTO~ H3.:>Kene3o
Mapranue8LIX KOHKpeuuii npuMeH.H:nacL 8LICOKoTeM.nepa TYP
na.H: B03rOnKa, a TaK>K~ MeTO.D:hl oca.nuTeflhHOH XHMHH. Ilpu
MeHe~He 8o3rclHKH 6Lmo ocHo8ano ua npe.nnonomeimu, <il'o 
TaKHe MeTannLI, KaK pTyTL, TanJIHH; C8HHeU :u ,BHCMYT 
naxo.n.H:TC.H: 8 KOHKpeUH.H:X B au.ne OKHCflOB. llpH TeMnepaType' '., 

. • . . . 0 . : . 
BLIIIIe 1000 C 3TH MeTannLI H B:x oKHCllhi npo.H:Bfl.H:IDT 
,nocTaT_oqno 8hiCOKYID neTyqeCTh. llo3TOMY,~ npOBO.D:~ BLI- :· 
COKOTeMnepaTYPHYID B03rOHKY 8 BaKyyMe HflH BO<;:c;auoaH-. 
TeflLHYID nnaBKY 8 TOKe BO.D:OPO.D:a, MOiKHO paccqHTLIBaTL·Ha 
o6orall.(enue B0.3rouoa yKa3aiiHLIMH 3neMen'faMH.. · 

)J.nx ripoae.neHH.H: B03rOHKH npoGi.I KOHKpeUHH aecoM'no 
3 KZ . H3MenLqanHCh H noMemanHCh IJ ' BaKYY~HyiO 'ru;~h. 
llpe.n8apuTenLno u3 nB:x oTrou.H:nacL ao.na u .npyrue nerKo·
neiyque npo.nyKThl ;, c 3TOH uenLID KOHKpeUHH BLIJiepiKH:BanHCh 

. .. .. 0 
a· nequ npH TeMnepai'ype 500 C B Teqeuue wecTH qacoa. 

.. ... .. . . ·o .· 
3aTeM TeMnepaTypa no.nuuManacL .no 1300 C, H npo6LI 
Bhln,~p)i(H8aflHCh B BaKyyMe HnH. B TOKe Bo,nopo.na B Te~~HHe _ 
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30-5,0. 'laC. IJpo~yKThl B03rOHKH KO~eHCHpOBaJIHCh B BOC~
MH CTyneHJIX, TeM·nepaTypa noaepXHOCTH KOTOPLIX nOCTe
neHHO yMeHLmanacL oT 1000° C~ol50° C. Bhlxo~BoJrOHJiro
~qHxcJI 'TJDKenhlx :JneMeHTOB KOHTponHpoaancJI nyTeM aae~e
HHJI B npo6y pa~HoaKTHBHoro HJOTona 202 Tl. Eonee 90% Tan-: 
JIHJI KOH~eHcHpoaanoci. B_ CTyneHJIX c TeMnepaTypoii oxono 
300°C. :.. 

PeJyJILTaThl H3MepeHHii Ha nponopUHOHaJILHhlx cqeT~ 
qHKaX aKTHBHOCTH cnOHTaHHOrO ~eJieHHJI nonyqeHHhlX npo-
~YKTOB npHBe~eHhl B 'fa6n. 3. · . 

Ilocrie npoae~eHHJI XHMHqecKHx onhlTO~ Ha nponopUHo
HaJILHLIX cqeTqHKaX ·H3MepJIJiaCL aKTHBHOCTL npO~YKTOB, 

cpe~H KOTOPLIX MO)KHO OTMeTHTh CJie~yiOIUHe. 
· 1. Oca~oK nonyqeH · npH BHyTpenneM 3JieKTPOJIH3~ 

Ha MeTaJIJIHqecKOM UHHKe H3 paCTBOpOB OT pa3JIO)KeHH11 
~ayx npo6 KOHKpenHii no 5 K2 conJIHoii, cepHoii H IUaaeneaoii 
KHCJIOTaMH C nOCJie~yiOiqHM BhiJUeJiaqHBaHHeM CBHHUa XJIO
pH~aMH naTpHJI H · KaJILUHJI. B 3THX onepanHJIX H3 10 K2 

xonxpenHii 6Lmo nonyqeHo 60 2 oca~xa, . co~ep)Kamero 
10o/o CBHHUa; 3.10-2tfo pTyTH, no 10-~ • niJIJIHJI H HH~HJI, 
no 0,1tfo onoaa H xa~MHJI. B oca~xe npoHJoiiiJio o6oraiUeHHe 

. ' -3 . ' 
ypana ~o 4.10 tfo. - ·· ·· · 
. - 2. IIpo~yKT HJBJieqen B nponecce 6onee · cJIO)KHOH 

XHMHqecKOH npone~yphl no _cpaBHeHHIO C onHCaHHOH B n.1. 
HJ 30 K2 KOHKpeUHH fihlJIO nonyqEmO 25 Z cyJIL4Ja,Ta CBHHUa~ 
B noM· npo~r~Te co~ep)Kanoc_!> 68,3tfo :cBHn~4 · 8.,10-,o 
BHCMyTa, 3.10 o/o cypLMhl, 10 ~ TaJIJIH_JI, 10 o/o OJIOBa; · 
PTYTL H HH~HH ' He fihlJIH o6Hapy)Kellhl. Oca~oK co~ep)KaJI 

. 5 . ' 
3.10- 1o ypana. · . . · 

3. · B nponecce BLI~eneHHJI CBHHna HJ 30 KZ xo:HxpenHii 
6LIJI TaK)Ke nonytieH npo~yKT aecoM 35 2, B KOTopoM co~ep
)Ka.imcL a ocnoBHOM cne~yroutile :Jne:MeHTLI: Me~L - 92o/o , 
Ta~~HH - 0,5 o/o, BHbMyT -, 0,420/o, cypLMa :_21tfo> pTyTL -
10_

4
o/o, MhlWhJIK ·- 0,3-lo/o, CBHHeU - "8.10 'ofo, · HH~H -

10 C1jo, xa~M~ HOJIOBO -no0,1!fo. Co~ep)KaHHe ypaHa B. o6-
paJne - 5.10 o/o. . 

4. Cyxoii ocTaTOK /116 2/, nonyqeHHLIH nocne paCTBO
peHHJI 0,5 K2,KOHKpeUHH B cepHOH KHCJIOTe C noc~e):(YJOIUHM 
~o6aaneHHeM ~qaaeneaoii KHcnoTLI. Co~ep)KaHHe · caHHna B 
oca~x·e 6Lino na ypoBHe 0,4o/o. )J;pyrB:e TJI)Kem.ie :JJieMeHTLI 
B 3TOM ofipaJne He fiLIJIH OfiHap~eHLI. 
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5 .. B pe3yJibTaTe iipo6HpHoro aHaJIH3a npo6bi_KOHKpeUHH . . . 

BeCOM 0,2. KZ 6bill IIOJIY'Itm KOpoJieK Beco·M 0,32 MZ, B KO• 
.TOpbi:H rrpaKTH'IeCKH llOJIHOCTbiO 6nmH H3:fme'IeHbl cepe6po 
H 3on~To. Co.o;ep»caHHe 3THX · :MeTannoB B o6pa3n:e cne.o;yro· 
IUee: cepe6po "'960/o, 3ormTo • 3,80/o. . 

Pe3yJII>TaTbi H3MepeHHii c. nepeqacneHHbiMH o6pa3U:~MH 
npe.zicTaBneHbl B Ta6n; 4. -

IIonyqe.HHble pe3yJII>TaTbl no3BOJIHIOT c.o;enaTb HeKOTOpbie 
BbiBO,D;bl o-iHOCHH!JibHO npe.o;eJIOB co.o;ep)l{aHHH CBepXTJDKeJibiX 
3'neMeHTOB B )Kene3o-MapraHU:eBbiX KOHKpeU:HHX. 3aKmo-. 
'IeHHH, OCHOBaHHble H~ ,D;aHHbiX H3MepeHHH aKTHBHOCTH KOHK-

,. peU:HH Ha HeHTpOHHbiX ~eTeKTOpax, npaKTH'IeCKH mi 3aBHCHT 
OT npe.o;nOJIO)KeHHH 0 XHMH'IeCKHX CBOHCTBaX CBepXTH)KeJibiX 
3JieMeHTOB. O.o;HaKo npu HHTepnpeTaU:HH 3THX _.o;aHHbiX, KaK 

··BH.D;HO H3 Ta6n. 2, Heo6xo.o;HMO c.o;enaTb onpe.o;em!HHoe npe.o;-
llOJIO)KeHHe 0 BeJIH'IHHe cpe.o;Hero 'IHCJia HeHTpOHOB~ COnpo
BO)K,D;aiOJUHX CHOHTaHHOe ,D;eJieHHe CBepXT~e.JibiX 3JieMeHTOB. 
Ec?:u·, cne.o;yg npe.o;cKa3aHHHM HHKca /ll H lliMHTTa B Mo3e
JIH l!.!~C'IHTaTb ii> 5,TO llOJIY'IaiOTCH OC06eH'HO·BbiCOKHe iipe
,D;eJibi: T/C~ 3-6.10 23Aem. ·. • · · .. 

lionee BbiCOKHe npe.o;enbl T )C oKa3biBaiOTCH .o;ng 3neM:eH-
. TOB c Z = 11·2-115, ecnu npe.o;nonO)KHTb, >iTo a XHMH'IeCKHx 

3KCnepHMeHTaX 34l4JeKTHBHOCTL HX o6orall.\eHiiH 6nma TaKOH 
)Ke' KaK y nerKHX .aHanoroB. C03HaBaH YCJIOBHOCTb TaKoro 

• • ' • ., j., • 

npe.o;nOJIO)KeHHH, KOr,D;a KOHU:eHTpaU:HH HHTepeCYJOil.\HX npu-
Meceii. Haxo.o;HTCH Ha ypoBiie 10-15 z/z, yKa)KeM, TeM He. 
MeHee, . HH)KHHe npe.o;enbi BeJIH'IHH T/C~.o;ng :pTyTH.,H TaJIJIHH 

5.1023
Aem, ,D;JIH CBHHU:a - 2.10 24Aem, a' ,D;JIH~.BH~MyTa -

4.10 24 Aem. · ·.' · ~': 

YKa3aHHbie npe.o;enbi He CTOJib .o;aneKH OT Toii 'IYBCTBH-. ' . 
·· TeJibHOCTH, KOTopag · Tpe6yeTCH .o;n11 npoBe.o;e~HH noHCKOB 

B K~HKpeU:HHX CBepXT H)KeJlbiX H,D;ep KOCMH'IeCKOrO npOHCXO)K
.o;eHHH. Y'IHTbiBaH, 'ITO .o;ng 3THX 11.o;ep npe.o;e·n nepuo.o;a 
nonypacna.o;a MO)KeT 6niTb oKono t'o 5 Aem, llaxo.o;HM · Ha 
OCHOBaHHH . npHBe,D;eHHbiX . Bbiiiie CBe,D;eHHH 06 ,HX llOTOKe 
:B KOCMH'IecKux nyqax: u .o;aliHI>Ix o cKopocTit: pocTaTuxooKe..: 
aHcKHx · Koui<:peu:uii, 'ITO cooTBeTCTBYJOil.\HH HH)KHHH · npe.o;en 

-BeJIH'IHHbi TIC paBeH 2.10 25 .. Aem. ·IIpoBe.o;euue noucKOB 
aKTHBHOCTH CllOHTaHHOrO ·.o;eneHHH, xapaKTepH3YJOil.\eHCH na·-

. II: 
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paMeTpoM '1'/C oKono 2.1025 Aem HJIH HeMHoro 6onLme, 
npe~cTaBJIHeTCH peanLHOii 3a~aqeii. 

B 3aKJIIO'IeHHe aBTopLI BLIIliDKaroT 6naro~apHocTi. npodJ. 
H.3aape .3a none3HLie coBeTLI H o6c}'JK~eHHe pe3yJILTaTOB, 
npodJ. A.C.MoHHHY H. <meHy-:Koppecn(m~eiiTy AH CCCP 
II.JI.lie3pyKo:By · 3a Jll06e3Hoe co~eiicTBHe B nony'leHHH Ma-
TepHana ~JIH HCCJie~oBaHHH, JI.H.qepHHKOBOH 3a llOMO~L 
B npOBe~eHHH 3KcnepHMeHTOB; 
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