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Jlxarf'aCypeH ll. H np. P7- 11R6l 

YcpenHeuHwe no opeMeBn pacnpocrpaHeHHOCTH ranaxrHqecKHX 

KOCMHqeCKHX 51/lep B o6naCTH 8TOMHb!X HOMepoB Z?_ 50 

B onnBHHBX 113 Mcreopuron f.\apb!'WBXTH, Hrn Crei'rlllH, llHDOBCKHII 

Xyrop ( panHBUHOliHhiii B03pacr 175; 45; 220 r-.InH.ner coornercrneHHo) npoi3e

llCHbi H3MepeHIHI anna cnenon or ocrauonox 5L'lep VVH KOMilOHeHI"LI ra:IaKrn

qecxnx xocMHqecxnx .'ly'!eil. OpocMorpe><o 6onee 570 M"'
3 

onnsHHOB ii3 3TUX 
MeTcOpiiTOB H !l3Mepcuo 6onee 4800 rpexon n.lllHOil GO MKM 11 6onee ( Z?. 40). 

Kpncrannhi or6Hpamicb Il3 noxa!1!13aunl!, pacnono>KeHHh!X B 5-6 CM n 8-9 CM J
OT /l08TMOC<\JepHOll IIOBE'pXHOCTH MeTeOpi!TOB, qro COOTFieTCTByeT HHTepnany 

3Hcprnii VVH Hncp or 0,5 no I ,5 f3B/HyxnoH. OpooeneHo conocrannermc 

paC11pOCTpaHeHHOCTI! l'lllCP C Z ?_50 D ranaKT!lqeCKHX KOCMHqeCK!IX nyqax, 

ycpenHeHHoe 3a npoMell';yrox npe~IeHn :: 200 MnH.ner c pucnpocrpa11eHnocTb , 

110i1Y'IeHHOil B Ol1hiTax 110 npHMOii perncrpaur<n ranaKTil'IeCKI!X 5L'lep Ha mapax-

30HiJ8X l! Cil)'THI!KBX, a T8KlK9 C paC11pOCTpaHeHHOCTblO 3i1eMCHTOB B Bemecr

ne ComwqHo!l c<JcreML·I· nonyqeHo nonoe 3HaqeH"e rparmUhi HHTeHCHBHOCTH 
( l ;,_lJ 0) B ranaKTHqeCKIIX Hnep f'l!ilOTeT!l'ICCKHX CBepXTmKellblX 3.'1C~eHTOB 

KOCMII'ICCKHX nyqax Ha yponHe .$ I ,6· 10· 110 oTHOlllCIHIJO K I!HTeHCHBHOCTH 

naep rpy1111LI ~<ene3a. 

Pa6ora Bhli10nHeHa a lla6oparopH<~ naepHhiX peaKUI!fr 0115111. 

npenpi!HT 06bC/li!HaHHOrO HHCT!ITyTa SlaepHb!X I!CCi1CilOB8HilH. lly6Ha 1978 

Lhagvasuren O. et al. P7 . 11861 
The Abundances of Galactic Cosmic Ray Nuclei 
with Z>50Avet·aged Over Time 

In the oli-Cines, taken from meteorites Mar·jalahti, Eagle Station 
and Lipovsky (radiation age of these meteorites 175;45 and 220 mil
lion years, corresponciingly) the tracks due to VVH cosmic ray 
nuclei were studied. l'vtore that 4800 tracks longer than 6011 m were 
measut·ed in a volume 570 mm 3 of the crystals. The olivines exa
mined were taken from locations 5-6 em and 8-9 em below the pre
atmospheric surfaces of meteorites, respectively, Y..hich corresponds 
to VVH cosmic ray nuclei in the energy intervals between 0.5 to 
1.5 GeV per amu. The abundances of cosmic ray nuclei with Z L 50 
averaged on the time interval up to 200 million years were compa
red vvith the present-day abundances, obtained in experiments on 
direct registration of cosmic rays performed with the aid of stacks 
of nuclear emulsions and plastics, and also \~ith the known values of 
the t•c!ative abundances of elements of Solar System. A new upper 
limit of the flux of super heavy nuclei (Z>llO) in a galactic cosmic 
rays was obtained at the level ~ 1.6· 10-""11 relatively to the intensity 

of group nuclei. 
The investigation has been performed at the Laboratory 

of Nuclear Reactions, J!NR. 
Prcprint of the Joi"nt Institute for Nuclear Research. Dubna 1978 

Hccne~osaHHB 3apB~osoro cocTasa H 3HepreTH'IecKoro 

cneKTpa VVH KoMnoueHTbi ranaKTH'IeCKHX KOCMH'IeCKHX 

ny'leH KpaHHe 3aTpy~HeHW BBH~Y ManOH HHTeHCHBHOCTH Ta
KHX B~ep, COCTaBllBIO~eH /2+4/ • 10-t OT HHTeHCHBHOCTH 

H~ep rpynnbl )l(ene 3a. 

Cy~ecTBYIOT H pa3BHBaiOTCH ~sa uanpasneHHJI uccne~o

saHHH, ll03BOllHIO~HX nony'IHTb CBe~eHHJI 0 3apJI~OBOM 

H 3HepreTH'IeCKOM cneKTpax VVH Jl~ep /o6nacTb aTOMHbiX 

HOMepoB Z ?_ 50 BllllOTb ~0 Z =92/ C ~OCTaTO'IHOH Ha~e)I(
HOCTblO. 3TO, BO- nepBbiX, OllbiTW ITO npBMOH perHCTpaD;HH 

T H)l(ellbiX H CBepXT H)l(ellbiX Jl~ep C llOMO~blO CTOllOK pa3-

llH'IHWX TpeKOBWX ~eTeKTOpOB, 3KCllOHHpyeMWX Ha Wapax-

30H~ax B BepXHHX CllOBX aTMOC$epw, a TaK)I(e Ha CllYTHHKaX 

H op6HTallbHWX CTaHIJ;HBX. 

Haqano CHCTeMaTH'IeCKHM HCCne~OBaHHBM B JTOM ua

npasneHHH 6wno nono)l(eHo B 1967 ro~y B pa6oTe· cl»aynepa 

H ~pt 1<swnonHeHHOH C llOMO~blO CTOllKH B~epHWX JMYllbCHH 

nno~a~biO 1 M
2

, HaXO~HBWeHCJI B BepXHHX CllOBX a:TMOC$e

pw B Te'leHHe 24 ~. 

Ha'IHHaH c 1969 ro~a. TaKHe uccne~osaHHJI nposo~HnHcb 

<l>aynepoM B coTpy~HH'IeCTBe c rpynnaMH Ilpa:Hca, YoKepa, 

<l>ne:Hwepa/ 2/ C HCllOllb30BaHHeM, Hap.ll~Y C Jl~epHbiMH 3Mynb

CHJIMH, CTOTIOK BWCOKOllOllHMepHWX nneHOK, a TaK:>Ke qepeH

KOBCKHX ~eTeKTOpOB. B 1973 ro~y CTOTIKa llOllHMepHWX 

~eTeKTOpOB llllOIJ.{a~blO OKOllO 1,3 M 2 3KCllOHHpOBanacb Ha 

op6uTanbuo:H cTaHUHH "CKa:Hn36" B Te'leHHe 8 Mec. O~HaKo 
cyMMapuoe speMJI 3Kcno3HUHH, nonyqeuuoe B Teqeuue 

6onee 10 neT HHTeHCHBHWX HCCne~OBaHHH C llOMOIJ.{blO 

3Toro MeTo~a. ue npeswwaeT 2-2,5 M 2 3a ro~. )l;nB cymecT

seuuoro llOBWWeHHJI 'IYBCTBHTellbHOCTH TaKHX OllWTOB He06-

XO~HMO 3KCllOHHpOBaTb B KOCMOCe ~eCJITKH H COTHH M 2 

TpeKOBWX ~eTeKTOPOB B Te'leHHe ro~a. 
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,[l.pyroB: nyTL npoae,D;eHHJI uccne,D;oBaHHH VVH KOMno

HeHTbl KOCMHqecKHX nyqeii: OCHOBaH Ha yCTaHOBneHHOH 

e~e B 1964 ro,D;y MopeTTOM, IlennacoM H YoKepoM/3/ 

CnOCOfiHOCTH CHnHKaTHblX H ~OC~aTHblX MHHepanoB H3 Me

TeOpHTOB perHCTpHpOBaTb H coxpaHJITb B TeqeHHe ,D;eCJIT

KOB H COTeH MHnnHOHOB neT cne,D;bl OT OCTaHOBOK ranaK

THqecKHX Jl,D;ep C Z > 20. 
Cyll\eCTBOBaHHe KOCMuqecKHX Jl,D;ep c Z > 30 6hlno 

anepable o6Hapy)I(<!HO B 1966 ro,D;y nyTeM Ha6mo,D;eHHJI 

TpeKOB ,D;nHHOH CBblWe 30 MKM B OnHBHHaX H3 nannaCHTa 

Hrn CTeii:wHI 4/ H nupoKceHax H3 Me30CH,D;epuTa 3cTep

BHnn15/. 

IlpeHMy~ecTBOM :noro HanpaaneHHJI uccne,D;oaaHHH ra

naKTHqecKHX KOCMHqeCKHX Jl,D;ep JIBnJleTCJI ,D;nHTenbHOe Bpe

MJI JKCn03HI.I,HH MHHepanOB, ,Il;OCTHraro~ee ,D;eCJITKOB H COTeH 

MHnnHOHOB neT. 

IlpOCTble Ol.l,eHKH noKa3blBaiOT, qTo B O,Il;HOM KyfiuqeCKOM 

CaHTHMeTpe MHHepanoB H3 MeTeOpHTOB, HaXO,Il;HBWHXCJI Ha 

paccTOBHHH He cahlwe 5 eM OT Hx nepaoHaqanLHOH I ,D;oa T

MOC~epHOH/ noaepXHOCTH B TeqeHHe 107 -10 8 neT, ,D;Oll)I(HO 

CO,D;ep)l(aTLCJI COTHH H TblCJiqH cne,D;OB OT OCTaHOBOK Jl,D;ep 

rpynnhl ypaHa-TopHJI/6/. Ilpoae,D;eHHhle paHee ou.eHKH Tpa

BHMblX ,D;nHH TaKHX TpeKOB noKa3blBaiOT, qTo ofinaCTH 

aTOMHbiX HOMepOB Z OKOnO 92 ,Il;Oll)I(Hbl COOTBeTCTBOBaTL 

TpaBHMble ,D;nHHbl cne,D;oB oKono 1 MM B nupoKceHax17 I. 
O,D;HaKo cHcTeMaTuqecKHe uccne,D;oBaHHB TaKHX TpeKOB 

B MHHepanax H3 MeTeopHTOB ,D;O nocne,D;Hero BpeMeHH 

He nonyqunH wupoKoro pacnpocTpaHeHHJI BBH,D;Y cneu.H~H
qecKHX Tpy,D;HOCTeH, CBJI3aHHbiX C BblfiOpOM no,D;XO,Il;Jlll\HX 

Ofi'LeKTOB HCCne,D;OBaHHJI, HeOfiXO,Il;HMOCTbiO BbiJIBneHHJl non

HbiX TpaBHMbiX ,D;nHH TpeKOB B Ofi'LeMe KpHCTannOB,OTCYTCT

BHeM KanHfipOBOK MHHepanoB H3 MeTeOpHTOB YCKOpeHHbiMH 

B,D;paMH c Z > 36, a TaK)I(e qacTHqHoB: TepMuqecKoB: perpec

CHeH TpeKOB 3a ,D;eCJITKH H COTHH MHnnHOHOB neT npefibiBa

HHJl MeTeOpHTOB B KOCMHqecKOM npOCTpaHCTBe. 

B CBB3H c JTHM annoTL ,D;o 1973 ro,D;a 6blno npe,D;npHHB

TO nHWb HeCKOnbKO nonbiTOK HCCne,D;OBaHHJl TpeKOB JI,D;ep 

C Z > 30 B MHHepanaX, ofinyqeHHbiX ranaKTHqeCKHMH KOC

MHqecKHMH B,D;paMH. B 1969 ro,D;y MopeTT H ,D;p/81, ucnonL-

3YB TeXHHKY nocne,D;OBaTenbHOH nonHpOBKH KpHCTannoB C 

,D;ByX CTOpOH H TpaBneHHJI, OfiHapy)I(HnH B rHnepCTeHaX 
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MeTeOpHTa ,[I.)I(OHCTayH TpeKH ,D;nHHOH CBbiWe 300 MKM, 

BnnOTb ,Il;O 1050 M KM. 

Cne,D;yiO~HM waroM B pa3BHTHH TexHHKH BLIJIBneHHJI 

o6'LeMHhlX TpeKOB a KpHcTannax JIBHnacL pa6oTa Jlana 

H ,D;p(9/, npe,D;nO)I(HBWero HCnOnb30BaTb MeTO,D;HKY "TpeK 

B TpeKe" (TINT) H "TpeK B MHKpOCKOnHqecKOM ,I1;7~e~<Te 
CTPYKTYPLI" (TINGLE). O,D;HaKo aaTopaM pa6oTLI; 91 • uc

cne,D;OBaBWHM nHpOKCeHbl H OnHBHHbl MeTeOpHTa IlaTaap, 

ue y,D;anocL o6uapJ)I(HTL TpeKH ,D;nuuuee 500 MKM. B 1971 
ro,D;y Ilpaii:c H ,D;p. 10 , ofiuapy)I(HnH B KpHCTannax nH)I(OHHTa 

H3 nyHHOrO o6pa31.1,a 12021 ,D;Ba TpeKa - ,D;nHHOH CBbiWe 

900 MKM H CBbiWe 1 MM. 

TaKHM o6pa30M, annoTL ,D;O uaqana uawux uccne,D;oBaHHH 

fiLinO HaH,D;eHO BCero TpH TpeKa ,D;nHHOH 0,9-1 MM /ofinaCTb 

aToMHbiX noMepoa Z2. 80/. 
HacToJI~aJI pa6oTa JIBnJleTCJI npo,D;on)l(eHHeM CHCTeMaTH

qecKHX HCCne,D;OBaHHH cne,D;OB ranaKTHqecKHX KOCMHqec

KHX Jl,D;ep B ofinaCTH aTOMHblX HOMepOB Z~ 50 B ¥HHepanax 

H3 MeTeOpHTOB, npe,IJ;npHHJITblX HaMH C 1973 ro,D;a/ 6 /. 

B KaqecTBe ofi'LeKTa uccne,D;oBaHHJI c caMoro uaqana 

fihlnH BblfipaHbl OnHBHHbl H3 MeTeOpHTOB THna nannacH

TOB/6, I 1/. 

,[l.eiicTBHTenLHO, onHBHHLI H3 nannacHTOB o6ecnequaa

IOT PJI,D; npeHMYII.\eCTB no cpaBHeHHIO c ,D;pyrHMH KpHcTan

naMH BHe3eMHOrO npOHCXO)I(,D;eHHJl. 

a/ IionLwHe pa3Mephl KpHcTannoa onHBHHa j,D;o Hec

KonLKHX caHTHMeTpoa/ H HX npo3paquocTL o6nerqaJOT uc

cne,D;oBaHHJI cneKTPOB ,D;nHH TpeKoB VVH Jl,D;ep. 

6/ XHMHqecKHH COCTaB OnHBHHOB O,Il;HHaKOB ,D;nJl Ka)I(,D;O

ro ,IJ;aHHoro nannacHTa/1 2/. 

B/ Iionee BbiCOKHH nopor BblJlBneHHJI TpeKOB B onHBHHaX 

no cpaBHeHHIO C nHpOKCeHaMH CHH)I(aeT ~OH cne,D;OB Jl,D;ep 

rpynnhl )l(ene3a no cpaBneHHIO c nupoKcenaMH npHMepHo 

B 2-2,5 pa3a/I3,I4/. 

r/ Pa,D;uau.uoHHbiH Bo3pacT nannacHTOB ofiblqHo B cpe,D;

HeM B HeCKOnbKO pa3 fionLWe, qeM y KaMeHHbiX MeTeOpHTOB 

H nyHHbiX o6pa3l.I,OB/l5/, qTo Ofi'LJICHJieTCJI ManOR 3p03HeH 

OnHBHHOB, 3aKmoqeHHbiX B )l(ene30HHKeneByiO MaTpHU.Y, H3-

3a MHKpOMeTeOpHTHblX y,D;apOB no cpaBHeHHIO C KaMeHHbiMH 

MeTeOpHTaMH H nyHHbiMH o6pa31.1,aMH. 
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Ha nepBoM 3Tane HaMH 6hlnH npoBeAeHhl HJMepeHHH 
nnOTHOCTH TpeKOB HAep rpynnhl >KeneJa B onHBHHax H3 
14 nannaCHTOB, KOTOphle n03BOnHnH OT06pa-Tb HaH6onee 
nOAXOAHII{He 96'beKThl AnH HCCneAOBaHHH KOCMH'IeCKHX HAep 
VVH rpynnhl/7, 11,1 ~ 

lihlnu BhlnonHeHhl TaK>Ke onhlThl no Kanu6poaKe onuau
HOB H3 nannaCHTOB YCKOpeHHhlMH HOHaMH OT THTaHa AO 
KCeHoHa/16,1 7 f no TepMH'IecKoii cTa6HnbHOCTH TpeKoB VVH 
HAep B 3THX KpHCTannax/1B/, no AHCKPHMHHaUHH H HAeHTH· 
~HKaUHH TpeKOB TH>KenhlX KOCMH'IeCKHX HAep B ycnoBHHX 
~o~a ~Hryp TpaaneHHH Kanunni"H/X BKJilO'IeHHH H AHCnOKa
UHH B OnHBHHaX H3 nannaCHTOB 9 • 

B HaweD: npeAhlAYmeii pa6oTe/ZO/ coo6manucb AaHHhle 
o pacnpocTpaHeHHOCTH rpynn HAep B o6nacTH Z > 50, 
nony'leHHhlX npH npOCMOTpe OKOnO 280 MM 3 onHBHHOB 
H3 MeTeopuTa MapbHnaxTH. ,lJ.nH HAep runoTeTH'IeCKHX 
CBepXTH>KenhlX 3neMeHTOB B 3TOH pa6oTe 6hlnO nony'leHO 
JHa'leHHe npe>KHeii rpaHHUhl pacnpocTpaHeHHOCTH Ha ypoBHe 
'S_ 3 ·1 0*9 no OTHOWeHHIO K HApaM rpynnhl >Kene Ja. 

B HacToHmeii pa6oTe AnH uccneAoBaHHH JapHAoBoro 
COCTaBa H cneKTpa ranaKTH'IeCKHX HAep C Z :<: 50 6hlnH 
Bhl6paHhl onHBHHhl H3 MeTeopHTOB MapbHnaxTH, Hrn CTeiiwH 
H JiunoacKHH XyTop, HMeiOmux paAHauuoHHhlH BOJpacT 175, 
45 H 220 MAH.A€111, COOTBeTCTBeHHO. 

KpucTannhl onHBHHa B nannacuTax JaKnJO'IeHbl B >KeneJo
HHKeneayiO MaTpuuy, H HJBne'leHue ux npeACTaanHeT 
HenpocTyiO JaAa'ly. CHa'lana OT ~parMeHTa MeTeopuTa 
OTAenHnCH y'laCTOK, OpHeHTaUHH H paCCTOHHHe KOTOporo 
OTHOCHTenbHO KOpbl nnaBneHHH 6hlnH TO'IHO H3BeCTHhl, 
a 3aTeM KpHCTannhl OnHBHHa H3BneKanHCb MeXaHH'IeCKHM 
cnoco6oM,Hcnonb30Banocb TaK>Ke TpaaneHHe >KeneJo·HuKe
neaoii Ma TpHUbl paCTBOpOM a30THOH KHCnOTbl HnH 3neKTpO
nHTH'IeCKOe TpaBneHHe.I13BneKaH KpHCTannbiMeXaHH'IeCKH, 
TPYAHO 6blno nony'IHTb Henoape>KAeHHble o6pa3Ubl 6onLworo 
pa3Mepa,Ho nony'leHHble KpHcTannbl 6blnH HecKonLKO qume, 

TaK KaK B TpeUUIHbl He nonaAanH npOAYKTbl TpaBneHHH 
MaTpHUbl nannacHTOB. 

llpu H3Bne'leHHH KpucTannoB oco6oe BHHMaHue o6pama
nocb Ha HX OpHeHTaUHIO OTHOCHTenbHO KOpbl nnaBneHHJI 
C TeM, 'IT06bl o6ecne'IHTb OnTHManbHble ycnOBHH BbiHBneHHH 
TpeKOB TH>KenbiX KOCMH'IeCKHX HAep. ,lJ.nH YA06CTBa pa60Tbl 
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OT06paHHbie KpHCTannbi pa3MepaMH ;:_ 2 MM MOHTHpOBa· 
nHCb B napannenenuneA H3 3nOKCHAHOH CMORhl pa3MepaMH 
10xl0x6 MM, TaK 'ITO OAHa HnH ABe HX rpaHH BhlXOAHnH 
Ha ero noaepxHocTb. 

KpHCTannhl onHBHHa wnu~oBanucb, a JaTeM nonupoaa
nucb. ,lJ.nH BhlHBneHHH B HHX TpeKOB HCnOnblOBanH TpaBH· 
IUHH pacTaop/' 21 I, MOAH~uuupoBaHHhlii A06aaneHHeM 3o/o ma
aeneaoii KHcnon./11~ IloporoBhlH xapaKTep perucTpauuu 
JapH>KeHHhlX qacTHU MHHepanaMu I puc. 1/, a TaK>Ke pal-

LTP 
r-rn 

1r! 

5 

2 

2 
10 

5 

2 ·-

10 
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2L 
20 liD 60 80 100 l 

Puc.l. 1IoAy3Mnupu'-lecKue 3aeucuMocmu mpaeuMbtX oAUH 
C/1€006 JIOep C Z ?,24 6 O/IU6UHOX U3 Memeopumoe. TO'-IKOMU 
omMe'-leHbt 3KcnepuMeHmaAbHble OaHHbte; 3KcmpanoA.Rl#UJI 
6 o6AOC1/Ib 60/lbWUX 01/IOMI;Ibl¥ HOMepoe npoeeOeHa 6 paMKOX 
MoOeAu Ka1.1a u Ko6emu'-la!23!. 

a/ - H€01110JICJIC€HHbiU O/IU6UH. 
e/ - y'-lem '-IOC111U'-IHOU pezpeccuu mpeKoe e oAueuHax 

U3 M€111€0pU11106 6 KOCMU'-I€CKUX ycA06UJIX. 
c/ - eo30eucmeue o111J1Cuza oAueuHoe npu meMnepamype 

460°C e me'-leHue 4-8 'I. Ha mpeKu .110ep c Z.;:: 50. 
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ITHqH~e 3HaqeHHS B HOHH3aUHH ~JIS qaCTHU C pa3JIHqH~M 

aTOMH~M HOMepOM ofiyCJIOBJIHBaiOT pa3JIHqHe TpaBHMOH 

~HH~ TpeKOB s~ep/6,7/, TpaBneHHe noBepxHOCTH ~eTeKTopa 
ll03BOJISeT BbiSBHTb TpeKH, HaqHHaiOIUHeCS C llOBepXHOCTH, 

HO He ofiecneqHBaeT B~SBJieHHS TpeKOB, Haqano H KOHeU 

KoTop~x Haxo~sTcs B o6beMe ~eTeKTopa. BbisBneHHe Ta

KHX TpeKOB npe~CTaBJISeT COfiOH OCHOBHYIO 3a~aqy npH 

H3yqeHHH cneKTpa VVH KOMnoHeHTbl KOCMHqecKHX nyqei. 

IlpofineMy MO)I(HO peWHTb, eCJIH KaKHM-nHfiO ofipa30M BBec

TH TpaBHTeJib B OfibeM ~eTeKTOpa. )l;ng 3TOrO MO)I(HO 

BOCllOJib30BaTbCH TpeKaMH, HaqHHaiOIUHMHCH C llOBepXHOC

TH ~eTeKTopa H nepeceKaiDIUHMH TpeKH B o6beMe. B 3TOM 

CJiyqae npH TpaBJieHHH TpeKa C llOBCpXHOCTH TpaBHTCH 

H TpeKH B OfibeMe KpHCTanna. MO)I(HO HCllOJib30BaTb TpeKH 

KaK y)l(e HMeiOIUHeCH B KpHCTannax, TaK H ofinyqHTb KpHc

Tannbl yCKOpeHHbiMH TH)I(eJI~MH HOHaMH, C03~a10IUHMH Tpe

KH C llOBepXHOCTH ~eTeKTOpa. IlnOTHOCTb TpeKOB ~onon

HHTeJibHOrO ofinyqeHHH He ~Oll)I(Ha npeBbiWaTb 3-4;.10
6

Ha 

CM 2, B npOTHBHOM cnyqae HaJIO)I(eHHe HX ~enaeT HeB03-

MO)I(H~M Ha6JIIO~eHHe ~HHH~X CJie~OB B OfibeMe KpHCTanna. 

K CO)I(aJieHHIO, HMeiOIUHecs B pacnops)l(eHHH 3KcnepHMeH

TaTopoB HOH~ Xe c 3HeprHei 7-8 M3B/HYKA eo3~aiOTTpeKH 
~HHOH BCero OKOJIO 60 MKM, B pe3yJibTaTe qero TaKaS 

npoue~ypa eTaHOBHTCH MaJI03~eKTHBHOH ~Jig perHCTpaUHH 

TpeKOB ~JIHHOH ;:::, 150 MKM. 

TpeKH B o6beMe KpHcTannoB BbiHBJIHIOTCH HaHnyqwHM 

06pa30M B TOM cnyqae, CCJIH B o6pa3Ue HMCIOTeH Y3KHC 

rny6oKHe TpeiUHHbl I~ 1 MKMI, He MewaiDIUHe Ha6nro~eHHID. 
Hcnonb30BaHHe TaKHX TPCIUHH no3sonseT e BbiCOKoi 3~
~eKTHBHOCTbiO perHeTpHpOBaTb BCCbMa ~JIHHHbiC TpeKH 

I L ;:;: 1 MMI, HO cnyqaiHoe paenono)l(eHHe TpeiUHH, a TaK)I(e 

He~OeTaTOqHOC HX KOJIHqeeTBO npenHTCTBYIOT nonyqeHHIO 

3HaqHTeJibHOrO OfibeMa HH~OpMaUHH. IlpH llOllbiTKe C03-

~aTb CHCTeMy llO~OfiHbiX TPCIUHH HeKyCCTBCHHO npHeMne

M~MH oKa3aJIHCb ~Ba cnoco6a. 

IlepB~H COCTOHT B e03~aHHH CHCTCM~ y3KHX napan-

JICJibH~X IUCJICH, qepe3 KOTOp~e TpaBHIUCC BeiUeCTBO npo

HHKaeT B KpHeTaJIJI OJIHBHHa, npH 3TOM B~HBJISIOTCH BCe 

TpeKH, nepeeeKaiOIUHC IUCJIH. )l;ng C03~aHHH CHCTeMbl IUeJieH 
40 

M~ ofinyqaJIH KpHCTann~ OJIHBHHa HOHaMH Ar C 3Hep-

raei OKOJIO 300 M3B qepe3 IUCJieBOH KOJIJIHMaTop C WHpH-

8 

HOB IUeJieH 20-25 MKM H paeCTOHHHCM Me)l(~y HHMH 120-

150 MKM ~~JIHHa IUeJieH B KOJIJIHMaTOpe fiblna OKOJIO 5 MM, 

KOJIHqeCTBO IUCJICH ~0 301. IlpH ofinyqeHHH qepe3 TaKOH 

KOJIJIHMaTop B KpHeTanne OJIHBHHa B03HHKaiOT ~e~eKTbl 
eTpyKTypbi OT H~ep OT~aqH H COCTaBH~X H~ep Bene~eTBHe 

B3aHMO~eHCTBHH HOHOB aproHa C H~paMH aTOMOB KpHCTanna, 

npaqeM TaKHe ~e~eKTbl B03HHKaiOT Ha Beei ~JIHHe npofiera 

HOHOB Ar. IlpH o6nyqeHHH c nnoTHOCTbiO :::::_ 1014aoHoB Ar 
Ha eM 2 ~e~eKTbl CTPYKTYPbl HaKna~biBaJOTes ~pyr Ha ~pyra 

H npH TpaBJieHHH B MeeTe OfinyqeHHH . y~aJIHeTeH 

Bee BeiUeeTso KpHeTanna. Co3~aHHaH TaKHM o6pa30M eae

TCMa IUCJICH ll03BOJIHeT B HCeKOJibKO pa3 yBeJIHqHTb 3~
~CKTHBHOeTb H onpe~eJIHTb BCpOHTHOCTb BbiHBJieHHH TpeKOB 

onpe~eneHHoi ~nHHbl. OnaeaHHbiH cnoeo6 no3BonseT H3Bne

KaTb HH~OpMaUHIO 83 fiOJibWOrO OfibeMa KpHCTaJIJIOB, HO 

HMeeT CJIC~YIOIUHe HC~OeTaTKH: 3HeprHH HOHOB Mana ~JIH 

C03~aHHH IUenei rnyfi)l(e 100 MKM; a pa~HaUHOHHbiH OT)I(Hr 

TpefiyeT ~JIHTCJibHOrO OfiJiyqeHHH TH)I(eJibiMH HOHaMH. 

.lionee 3~eKTHBHbiM OKa3aJieH BTOpOH enoeofi. B OTno

ITHpOBaHHbiX KpHeTannax OJIHBHHa, nepneH~HKYJIHpHO llOBepx

HOeTH C llOMOIUbiO e~OKyeupoBaHHOrO nyqa na3epa npofiu

BaeTCH eeTh OTBepeTHH. Pe)I(HM o6pa6oTKH no~o6paH TaK, 

qTo ~HaMeTp OTBepeTHH paseH 30 MKM, rny6uHa ~oeTuraeT 
0,2-0,3 MM. ,lJ;JIHTCJibHOeTb, ~OpMa H KOJIHqeCTBO HMllyJib

COB na3epa BblfiHpaiOTeH TaK, qTOfibl llpH npofiHBaHHH 

yrny6neHHH o6pa3oBanocb 3-5 TpeiUHH, pa~aanbHO paexo

~HIUHxes OT KaHanos I puc. 21, wupHHa TpeiUHH ofiblqHo 

:=: 1 MKM, HX rnyfiHHa eosna~aeT e rnyfiHHOH OTBepeTHH, 

a ~nHHa npeBblwaeT ~HaMeTp 6onee qeM B ~eesTh pa3. 

KpueTann, noKpbiTbiH ceTLIO TpeiUHH, He pa3pywaeTCH 

npH nocne~YIOIUeM ~JIHTeJibHOM TpaBJICHHH, H BbiHBJIHIOTCH 

Bee TpeKH, nepeeeKaiOIUHe TpeiUHHbi. TaKoi MeTo~ no3Bo

nseT ofipafiaTbiBaTb 3HaqHTeJibHO fiOJibWHH OfibCM KpHCTan

JIOB, ~OJIH nosepXHOeTH, HenpHrO~HOH ~JIH npOCMOTpa, He-

3HaqHTeJibHa; HeKJIJOqaeTCH OT)I(Hr KpHCTaJIJIOB B npoueeee 

ofipa30BaHHH TPCIUHH; BpeMH ofinyqeHHH KpHCTaJIJIOB COKpa

IUaeTeH BO MHOrO pa3. 

DbiJIO OTOfipaHO eBbiWe 1000 KpHeTaJIJIOB H3 MeTeopu

TOB MaphsnaxTH, Hrn CTeiwH, JlunoBCKHH XyTop c pa3-

MepaMH llOBepXHOeTH OTllOJIHpOBaHHbiX rpaHeH 4-20 MMZ 
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Puc.2. tPo111ozpa(Ju.11 Kpuc1flaAAa OAU6UHa, o6Ay'leHHozo ny'I
KOM Aaaepa OUQM€111pOM 50-60 MKM. BUOHa CUCIIIeMa ijUAUH
OpU'I€CKUX KaHaA06 u MUKP0111P€U#UH, nepeceKaKJU#UX 6oA&wyro 
'IQC1flb 061>€MQ KpUC1fiQAAa. 

Mecra or6opa npo6 pacnonaranHcb KaK a6JIH3H no:aepx

HOCTH MeTeOpHTOB, TaK H Ha rny6HHe ,!1;0 10-12 CM. 
KpHCTaJIJihl MOHTHpOBaJIHCb B 3llOKCH,D;HYID CMOJIY H llOJIH· 

poBaJIHCb. C UeJibiD C03,D;aHHJI CHCTeMhl HCKyCCTBeHHhiX w;e

Jie:ii 3Ha'IHTeJibHaJI 'laCTb KPHCTaJIJioB o6nyqanacb aa ycKo

pHrene HJIH na3epao:ii ycraHOBKe. KpHcTaJIJihl, co,D;ep:>Kall.Uie 

eCTeCTBeHHble HJIH HCKyCCTBeHHhle Tpell.UIHhl H ,D;e4JeKThl, 

TpaBHJIHCb H npOCMaTpHBaJIHCb llO,!J; MHKpOCKOllOM. rny6HHa 

pacnono:>KeHHJI o6pa3UOB B MeTeopHrax onpe,D;enJinacb 

B 3aBHCHMOCTH OT llJIOTHOCTH TpeKOB JI,D;ep rpynnhl :>KeJie3a 

H H3BeCTHOrO pa,D;HaUHOHHOrO B03paCTa MeTeOpHTOB/ 2 lf. 

B MeTeopHTe Hrn CreiiwH nnoTHOCTb rpeKoB JI,D;ep 

rpynnhl :>KeneJa B KpHcrannax H3 HeKorophlx noaepxaocr

HhiX yqacTKOB 6blna cronb aenHKa j,D;o 1 ,6·10 
7 111pjcM 2 I, 

'ITO Ha6JIID,D;eHHe 6onee ,li;JIHHHhiX TpeKOB, npHHa,D;Jie:>Kall.UIX 

JI,D;paM C Z > 50, 6biJIO B03MO:>KHO JIHWb B KpHCTaJIJiaX, 

pacnono:>Keaa"'i.Jx BHYTPH MereopHrat'17/. B MereopHrax Mapb

JIJiaXTH H JlHnoBCKHii Xyrop He 6hlno aa:ii,D;eHo KpHcTaJIJioB, 

pacnoJIO:>KeHHhiX 6JIH:>Ke 5-6 CM OT noaepXHOCTH MeTeOpH-

10 

I 

I 
J 

nt20 (0CHOBHOH 06'beM npOCMOTpeHHhiX OJIHBHHOB COCTaB

JIJIJIH KpHcrannhl H3 MereopHra MapbJIJiaxrH; 6biJIO npoc

MOTpeHO TaiOKe HeCKOJibKO ,D;eCJITKOB Ky6H'IeCKHX MHJIJIH· 

Merpoa OJIHBHHOB H3 MereopHTOB Hrn CreiiwH H JlHnoacKHii 

Xyrop. PeJyJII>TaThl npocMorpa > 570 MM 3 KpHcTaJIJioB 

OJIHBHHa H3 MereopHTOB MapbJIJiaXTH, Hrn CreiiWH, JlHnoa

CKHii Xyrop npe,D;CTaBJieHhl Ha puc. 3-5. rnaBHaJI rpy,D;HOCTb 

npH HHTepnpeTaUHH pacnpe,D;eneHHJI ,D;JIHH rpeKoB JI,D;ep coc

TOHT B ycTaHOBJieHHH O,li;H03Ha'IHOH 3aBHCHMOCTH TpaBHMhiX 

N.,,. 

"100 600 800 iOOO L~,f'"'" 

Puc.3. PacnpeoeAeHue OAUH cAeoo6 11oep c z;;::, 70 6 oAu-
6UHax ua Me111eopu111o6 MapbJIAaX111~, HzA C111euwH, Jiuno6-
CKuu Xy1110p. B o61>eMe 572 MM Kpuc1flaAA06 uaMepeHo 
2374 111peKa. 

TpeKOB JI,D;ep OT aTOMHOrO HOMepa Z 7 H3·3a OTCYTCTBHJI 

KaJIH6pOBKH KpHCTaJIJIOB OJIHBHHa ycKopeHHhiMH 'laCTHUaMH 

c z > 36. llpH aaaJIH3e nony'leHHhiX pe3yJII>TaToB Heo6xo

,li;HMO Y'IHThiBaTb 34l<PeKT perpeCCHH TpeKOB B KOCMH'IeCKHX 

YCJIOBHJIX, a TaiOKe H3MeHeHHe nepBH'IHOrO cneKTpa KOCMH

'IeCKHX Jiy'leii BCJie,D;CTBHe JI,D;epHhiX B3aHMO,D;eHCTBU C 

Me:>K3Be 3,li;HhiM ra30M H C BeiUeCTBOM MeTeOpHTa /I I, 2 2/ 
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34x}leKTbl B3aHMO)l.eHCTBHJI npHBO)l.JIT K crnaJKHBaHHIO llHKOB 
pacnpe.n.eneHHJI .n.nuu B o6nacTJIX /Z =76-83/ u/ Z =90-92/. 

HcnonL3osanucL 3KcnepHMeHTanLH~e .n.aHHble o Tpasu
MbiX .n.nuuax ycKopeHHbiX JI.n.ep Z =23-36/6 ,II,l 6 ,20/ u 3KCTpa
nonJIUHJI .n.aHHbiX B paMKax Mo.n.enu,npe.n.nmKeuuoB: KaueM H 
Ko6eTH'IeM/23<c y'leToM perpeccuu TpeKOB JI)l.ep rpynnbl 
)l(ene3a OT 13,5 )].0 7-8 MKM B onHBHHaX Map:bJinaXTH 
/puc. 1e/. ITo oueuKaM, npuse.n.eHHbiM a pa6oTaxl6 •101, 
perpeCCHJI B KOCMH'-IeCKHX yCnOBHJIX npHBO)l.HT K COKpame
HHIO )l.nHH Cne)l.OB JI)l.ep C Z > 36 npH6nH3HTenLHO Ha 20-
25%. 

B "3TOM cnyqae TpasuMaJI .n.nuua TpeKoB aTOMHhlx 
HOMepoB Jl)l.ep COCTaBnJieT )l.n.ll Z =50; 70; 86; 92 - COOT
BeTCTBeHHO 160; 280; 560-700 MKM, )l.nHHa TpeKOB Jl)l.ep 

C Z 2:_ 110 L 2:. 1300 MKM. .LJ.pyraJI B03MO)I(HaJI HHTep
npeTaUHJI HalliHX pe3ynLTaTOB CBJI3aHa C )l.aHH:blMH 0 pac
npOCTpaHeHHOCTH 3neMeHTOB B Conne'IHOH cucTeMe/24~ 

N,~ 

300 

200 

~00 

200 ltOO 600 LTp,("m 

Puc.4. PacnpeoeAeHue OAUH 4125 mpeKoe e 340 MM 
3 

oAueuHoe c noeepxHocmHbiX y~acmKoe naAAacumoe /zAy6uHa 
5-6 c..w om ooam..woc(JepHoil noeepxHocmu/. 

12 

1\ 

N.u, 

50 

itO 

30 

20 

10 

2.00 '100 600 800 LTp,f"'m 

Puc.5. PacnpeoeAeHue OAUH 690 mpeKoe e 125 ..w..w 3 oAu
euHoe U3 ZAy6uHHbiX y~acmKoe naAAacumoe /zAy6uHa 8-
9 CM om ooam..woc(JepHoil noeepxHocmu/. 

XoTJI B pacnpe.n.eneHHH .n.nuu TpeKoB TPY.D.HO OTMeTHTL 
nono)l(euue rpynn uau6onee pacnpocTpaueHHbiX TJI)I(enblx 
JI)l.ep 48::; Z.::; 58, 76 < z < 83, ecTeCTBeuuo npe.n.nono)I(HTL, 
'ITO HHTepsan ~nHH il0-900 MKM )l.Oil)l(eH COOTBeTCTBOBaT:b 
rpynne Th-U 1171; B 3TOM cnyqae TpeKH JI.D.ep c Z;::. 110 
)l.Oil)I(H:bl 6:b1Th 2:_ 1400 MKM. 0)l.HHM H3 CllOC060B, KOTOphiH 
MO)I(eT yMeHhlliHT:b 3TY Heonpe.n.eneHHOCTh, JIBnJieTCJI npo
Be)l.eHHe H36HpaTenLuoro OT)I(Hra KpHcTannos. IIpu npose
.n.euHH TaKoro OT)I(Hra noBhlrnaeTCJI nopor BbiJIBneHHJI Tpe-
KOB, HX TpaBHMaJI )l.nHHa yMeHLrnaeTCJI. 

IIpose.n.euuhle uaMH onhiThl no TepMH'IeCKoB: perpeccuu 
cne.n.os ycKopeHHhiX JI.D.ep Xe, Kr c 3HeprueB: 8-9 M3B/HYKA 
B onusuuax noKa3anu, 'ITO OT)I(Hr npu TeMnepaType 460°C 
B Te'leHHe 'leT:blpex-BOChMH 'laCOB npHBO)l.HT K nonHOMy 
YCTpaHeHHIO TpeKOB KpHllTOHa, B TO BpeMJI KaK TpaBHMaJI 
)l.nHHa cne)l.OB Jl)l.ep KCeHOHa COKpamaeTCJI )].0 30-40 MKM. 

IIopor BhiJIBneHHJI TpeKOB npu OT)I(Hre nosblrnaeTcJI 
TaKHM o6pa3oM, 'ITO TpaBHMaJI .n.nuua cne.n.os JI)l.ep ypaua 
6y.n.eT cocTaBnJITL ue 6onee 250-300 M KM I puc. 1 c./. 
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IlpH 3TOM 3<b<l>eKTbl qaCTH1-IHOH perpeCCHH TpeKOB O)J.HOH 

H TOH )Ke rpyiiiibl 3a cqeT pa3HH:Ubl B B03pacTe HX o6pa-

30BaHHJI 6y)J.yT HHBeJIHpOBaHbl. 

Mo)I{Ho npe.u.rronO)KHTb, qTo a pacnpe.u.eneHHH .u.nuH Tpe

KOB IIOJIBJITCJI Bbl)J.eneHHble o6naCTH, COOTBeTCTBYIOJ..QHe 

rpynnaM uau6onee pacrrpocTpaHeHHblX cTa6unbHblX JI.u.ep. 

HaH60JibiiiHH 3«WJeKT OT)I{Hr MO)KeT )J.aTb IlpH HJyqeHHH Tpe

KOB B MeTeOpHTe J1rn CTeHIIIH,B KOTOpOM o6Hapy)KeHbl 

yqacTKH,BeChMa 6nH3KHe I -2 cMIK ero .u.oaTMoc4JepHoil 

IIOBepXHOCTH.J136HpaTeJibHblH ODKHr TaK:lKe IIOBblCHT 34J-

4JeKTHBHOCTb perHCTpa:UHH 6onee TJI:lKenblX JI)J.ep 3a cqeT 

COKpam;eHHJI )J.JIHHbl HX TpeKOB. 

IlonyqeHHble HaMH .u.aHHble o pacnpocTpaHeHHOCTH rpynn 

JI)J.ep C Z ~50, Z 2:_ 70, Z 2:_ 80, Z 2:_ 86, Z 2:_ 90 llO OTHOIIIe

HHIO K JI)J.paM rpynnbi :lKeneJa conocTaaneHbi c pacnpocTpa

HeHHOCTbiO COOTBeTCTBYIOI..QHX 3JieMeHTOB ConHeqHOH CHC

TeMbl/24~ H C pe3yJibTaTaMH, IIOJiyqeHHblMH C IIOMOJ..QbiO 

JI)J.epHbiX 3Mynbcuii u nnacTHKoaf
1

• 21 I ma6A. II. Mo:lKHO 

OTMeTHTb .u.ocTaToquo y.u.oaneTaopuTenbHOe cornacue Tpe

KOBblX .u.aHHblX c pe3ynLTaTaMH KaMepoua/
241. 

Heo6xo.u.HMO rro.u.qepKHYTb, qTo 6onee .u.eTanbHO HJyqe

HHe pacnpe.u.eneHHH .u.nuH TpeKoB a onuauHax, pacrrono:lKeH

HblX Ha pa3nHqHblX rny6HHaX B MeTeOpHTaX, II03BOJIHT, 

oqeBH)J.HO IIOnyqHTb HH4JOpMa:UHIO H 06 3HepreTuqecKHX 

CIIeKTpax ranaKTHqeCKHX KOCMHqeCKHX JI)J.ep B o6naCTH 

Z .2: 50, ycpe.u.HeHHbiX 3a )J,eCJITKH H COTHH MHJIJIHOHOB 

neT. 

KaK cne.u.yeT H3 puc. 4, 5, OTHoiiieHHe rrnoTHOCTeil 

cne.u.oa JI.u.ep rpynrrbl :lKene3a .u.nJI noKanu3a:UHH MeTeopuTa, 

paCIIOJIO:lKeHHblX Ha rny6HHe OKOJIO 6 CM H 8-9 CM OT 

)J.OaTMOC4JepHOH IIOBepXHOCTH, COCTaBnJieT 2,5 ± 0,5. 

B TO :lKe BpeMJI H3 COIIOCTaBneHHJI o6'beMHbiX IIJIOT

HOCTeH cne)J.OB C L > 160 MKM )J.JIJI 3THX JIOKaJIH3a:UHH, 

KaK IIOKa3aHO B pa6;Te/25/, cne.u.yeT, qTO C H3MeHeHHeM 

rny6HHbl OT - 6 )J.O 8-9 CM 06'beMHaJI IIJIOTHOCTb cne)J.OB 

JI)J.ep c Z ~50 yMeHLIIIaeTCJI a 4,7 ± 0,6 pa3a. B o6nacTH 

aTOMHblX HOMepOB Z 2:_ 80 3TO COOTHOIIIeHHe y:lKe 6,0 ± 1 ,5. 
TaKoil pe3ynhTaT o6ycnoaneH 6onee BbiCOKOH aepoJITHOCTbiO 

JI)J.epHbiX B3aHMO)J.eHCTBHH qaCTHU C Z =50- 60 H rpynrr 
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6onee TJDKeJJbiX H,ll,ep C Be~eCTBOM MeTeOpHTa no CpaBHe

HHIO C H,ll,paMH Fe, a TaK)Ke pa3JJH'IHHMH B 3aBHCHMOCTH 

"npo6er- 3HepruH" .IJ.JJH 3THX rpynn HYKJJH.IJ.OB. 

llpe,ll,BapHTeJJLHMH aHaJJH3 cneKTpOB ,ll,JJHH CJJe,ll,OB H,ll,ep 

c ~2. 50, npuae.u.eHHLIX Ha puc. 4,5, no3BOJJHeT 3aKJJIO· 

'IHTL, 'ITO noKa3aTeJJL 3HepreTH'IecKoro cna.u.a cneKTpa 

H,ll,ep C Z ?_50, ~ ,5 So /y/ 'S_ 30, 'ITO He npOTHBOpe'IHT ,ll,aHHWM 

ll.<l>aynepa H ,ll,p! I/ 06 3HepreTH'IeCKOH 3aBHCHMOCTH Cll_eKT

pa raJJaKTH'IeCKHX H,ll,ep C Z > 65. 

lh rpa<iJuKa puc.3 cne.u.y;T ,'ITO npu npocMoTpe 570 MM 3 

OJJHBHHOB H3 nannacHTOB MaphHJJaXTH, Hrn CTeaum, Jlu

noacKHH XyTop He 6hiJJO HaH,ll,eHO HH O,ll,HOrO TpeKa ,ll,JJHHOH 

CBWIIIe 1400 MT<M. 

E.IJ.HHCTBeHHWH TpeK .IJ.JJHHOH CBhiiiie 1110 MT<M /HH3Ko-

3HepreTH'IeCKHH yqacTOK TpeKa BhiXO,ll,HJJ 3a npe,ll,eJJhl KpHC

TaJJJJa/ B paMKaX 3KCTpanOJJHUHH TpaBHMhiX ,ll,JJHH B 06JJaCTh 

60JJbiiiHX aTOMHWX HOMepOB Z MO)KeT 6hiTh o6yCJJOBJJeH 

H,ll,pOM C a TOMHWM HOMepOM Z no KpaaHeH Mepe ;, 97. 

B 3THX OnhiTaX noJJy'leHO HOBOe 3Ha'leHHe HH)KHeH rpa

HHUhl pacnpocTpaHeHHOCTH caepxTH)KeJJhiX H.IJ.ep I Z 2:. 110/ 
-9 

B raJJaKTH'IeCKHX KOCMH'IeCKHX JJyqax Ha ypOBHe :S: 1.6·10 

no OTHOIIIeHHIO K H,ll,paM rpynnM Fe. 
qyBCTBHTeJJhHOCTh, ,ll,OCTHrHyTaH B HaiiiHX HCCJJe,ll,OBa

HHHX, 6onee 'leM B 10 pa3 npeBbiiiiaeT ypoBeHh, ,ll,OCTHrHy· 

TWH BO BCeX onwTaX C H,ll,epHWMH 3MYJJhCHHMH H nJJaCTHKa

MH, BWnOJJHeHHWX, Ha'IHHaH C 1967 2. 

Cor nacHo TeopeTH'IeCKHM npe.u.cKa3aHHHM/26 • 27 < oTHO

CHTeJJLHaH pacnpOCTpaHeHHOCTb CBepXTH)KeJJWX H,ll,ep B ra

JJaKTH'IeCKHX KOCMH'IeCKHX JJyqax ,ll,OJJ)KHa COCTaBJJHTh 10-l -

5·10"
4 

OT pacnpoc'fpaHeHHOCTH H,ll,ep rpynnM ypaHa·TOpHH. 

HaiiiH .u.aHHwe no3BOJJJIIOT c.u.enaTL npe.u.aapaTeJJhHWH 

BWBO,ll, 0 TOM, 'ITO pacnpOCTpaHeHHOCTh Hp.ep C Z .2_ 110 

COCTaBJJHeT no KpaHHeH Mepe .:S: /3-9/· 10· OT pacnpocT

paHeHHOCTH H,ll,ep aKTHHH,ll,OB B raJJaKTH'IeCKHX KOCMH'Iec

KHX nyqax. 

3TO 3Ha'leHHe no KpaHHeH Mepe Ha nopJI,ll,OK BeJJH'IHHW 

HH)Ke aepxaeu rpaaauM pacnpocTpaHeHHOCTH caepxT H)Ke

JJMX H.IJ.e~, nonyqeaaou no .u.aaawM pa6oTM llpauca a .u.p(28~ 
C006~HBWBX 06 B,ll,eHTB!l>HKaUBH TpeKa JI,ll,pa C Z ::: 114 

/paaee npBnBCMBaBwerOCJI/Z9/ ,ll,ByKpaTHO 3apJI)KeHHOMY MO" 

aonoJJIO )J.upaKa/. 0TMeTBM TaK)Ke, 'ITO !l>opMa pacnpe.u.ene-

16 

I 
I 
I 

HHJI ,ll,JJBH CJJe,ll,OB o6JJaCTH L 2. 600 MKM, BnJJOTh ,ll,O 1000 

MT<M,CBB,ll,eTeJJLCTBYeT 0 6WCTpOM cna.u.e HHTeHCHBHOCTB 

H,ll,ep aKTBHB,ll,OB B o6JJaCTB Z 2. 96 /no MeHLWeH Mepe 

aa nopJI.IJ.OK aeJJB'IBHW/. B TO )Ke apeMJI, cornacao .u.aa

HhiM, nonyqeaawM aa c'f.o7Ke, o6nyqaaweacH Ha op6aTanL

HOH CTaHUBB "CKaHJJ36" 
30 

, BHTeHCBBHOCTH rpynn H,ll,ep ypa

Ha • TOpBJI H KIOPBJI· 6epKJJBJI npaKTB'IeCKB O,ll,BHaKOBW. 

B 3aKJJIO'IeHae OTMeTBM HeKoTopMe npeBMy~ecTaa ao

aoro HanpaaneHHJI accne.u.oaaHBH VVH KOMnoHeHTW ranaK

TH'IecKBX KOCMB'leCKHX H,ll,ep. 

Bo·nepBhiX, BCCJJe,ll,OBaHBJI MHHepaJJOB B3 MeTeOpBTOB, 

cnoco6ahlx peracTpBpoaaTL B coxpaHJITL cne.IJ.hl OT ocTaao

BOK Jl,ll,ep C Z .2_ 26, n03BOJJJIIOT nOBhiCBTL 'IYBCTBBTeJJLHOCTL 

accne.u.oaaaau VVH KoMnoaeHThl ranaKTH'IeCKBX KOCMH'Iec

KHX JJy'leH B COTHH B ThiCH'IH pa3 no cpaBHeHBIO C ypOBHeM, 

,ll,OCTHrHyTblM B OnMTaX no npHMOH perBCTpaUHH raJJaKTB'leC· 

KHX KOCMH'IeCKBX Jl,ll,ep. 

)J.aJJLHeHWaJI pa3pa60TKa MeTO,ll,HKB 'laCTB'IHOH TepMH" 

'leCKOH perHCTpaUHH HenpOJIBJJeHHbiX TpeKOB,B CO'IeTaHBB 

C ycnexaMB B noJJy'leHBB peJJJITBBBCTCKBX JI,ll,ep KCeHOHa, 

CBHHUa, ypaHa Ha cy~eCTBYIO~BX B npeKTBpyeMblX YCKOpB· 

TeJJJIX T JI)KeJJhiX BOHOB, n03BOJJBT, no- BH,ll,BMOMY, noJJy'IHTL 

BnOJJHe ,ll,OCTOBepHyiO BH!l>OpMaUBIO 0 pacnpoCTpaHeHHOCTH 

Jl,ll,ep rpynnhl nJJaTBHhl no OTHOWeHBIO K JI,ll,paM CBHHUa, 

/a TaK)Ke TOpHJI· ypaaa/, Kpaaae He06XO,ll,BMYIO ,ll,JJJI BhlJICHe

HBJI npoueCCOB HYKJJeOCBHTe3a B raJJaKTB'IeCKBX 06DeKTaX. 

Bo-aTophlx, 6naro.u.ap.11 .IJ.JJBTeJJLHOH 3Kcno3BUBB MBae

panoa B3 MeTeopBTOB, ,ll,OCTBraiO~eH ,ll,eCJITKOB H COTeH 

MHJJJJBOHOB JJeT, MO)KBO nOJJY'IBTL HH!l>opMaUBIO 06 B3Me· 

HeHBJIX COCTaBa H HHTeHCHBHOCTB raJJaKTH'leCKOrO KOC • 

MH'leCKOrO H3JJy'leHBJI 3a 60JJLWHe npOMe)KyTKB BpeMeHB. 

fiCCJJe,ll,OBaHBJI MBHepaJJOB 83 MeTeOpHTOB, BMeiO~X pa

,ll,BaUBOHHhlH B03paCT CBhlWe 150 M.IIH./Iellf, OC06eHHO nep

cneKTBBHhl, TaK KaK 3a 3TO apeMJI Conae'IHaJI cacTeMa 

npOXO,ll,BJJa CKB03L CnBpaJJLHhle pyKaBa ranaKTBKB. 

llpu 3TOM 6JJH3KBe B3Ph1Bhl CaepXHOBhlX 3Be3.IJ. /a pa

.IJ.Byce So 20 napceKOB/ ,ll,OJJ)KHbl 6hlJJB npBBO,ll,BTL K np.IIMOMY 

06JJy'leHHIO COJJHe'IHOH CBCTeMhl BHTeHCBBHhlM nOTOKOM 

KOCMH'leCKHX nyqea. B 3TOM CJJyqae B MBHepanax B3 

MeTeOpBTOB MOrJJB 6MTL 3aperHCTpBpOBaHhl HeCTa6BJJLHble 

17 



H,D,pa C BpeMeHeM :>KH3HH, Ha 3-4 IlOpHi1Ka HU)f(e CJ?e,D,Hero. 

BpeMeHH :>KH3HH KOCMU'IeCKUX ny'leH - /1-2/· 10' Aem' \l, 
11ccne,IJ,OBaHHH OnHBHHOB U3 MeTeOpHTOB, HMeiOll\HX pa,D,Ha

UHOHHhlH B03paCT CBbillle 150 MAH.Aem, rrepcrreKTHBHhl IlpH 

IIOHCKaX H,IJ,ep rHIIOTeTH'IeCKHX CBepXTH)f(enhlX 3neMeHT~B, 

HMeiOll\HX OTHOCHTenLHO KOpOTKOe BpeMH :>KH3HH, ,IJ,O 10- -
103 Aem. 

B-TpeTbHX, HCCne,IJ,OBaHHH MHHepanOB, Herrocpe,D,CTBeH

HO IIO,IJ,BepraBlliHXCH B03,IJ,eHCTBHIO KOCMH'IeCKHX ny'leH, Il03-

BOnHIOT HaHfiOnee 3~eKTHBHO rrpOBO,IJ,HTh IIOHCKH rHIIOTe

TH'ICCKHX CHnbHOHOHH3HPYIOll\HX 'laCTHU /HaiipHM.ep, IIOHCKH 

MOHOIIOnH )l;HpaKa C MarHHTHhlM 3apH,D,OM ll _:_ 4· l"; / 

B 3aKniO'IeHHe aBTOpLI Bblpa:>KaiOT rny6oKyw 6naro,D,ap

HOCTh aKa,IJ,eMHKY r .H.<I>nepoBy 3a IIOCTOHHHOe BHHMaHHe 

K pa6oTe H rrone3Hble o6cy:>K.D.CHHH. 

ABTophl TaK:>Ke rrpH3HaTenLHLI X.li.BnuKy, H.H.raBpn

noBoii, x.rerennep, T.ll.)l(ony,IJ,b, r . .H.,D;onHBO-)l.o6pOBOnL

CKOH, B.,D;.KonoMeHCKOMy, r.KypaTy, E.OnLCTeHy, 

K.<I>HeHH 3a noMOll\b B npoBe,IJ,eHHH 3THX Hccne,IJ,oBaHHH. 
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PyKonucb nocmynuAa e U30alleAbCKuu omOeA 
1 oKm.R6p.R 19 78 zooa. 
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