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nxareacypsa .a. a AP· P14 - 10630 

0 AoarMoccjlepa~ pa3Mepax nannacara nanOBCKBA Xyrop 

npeACTSBneBbl pe3yllloT8Tbi H3MepeRBA nnOTHOCTB Tpe!tOB su:tep rpynn&I 
lKene3a B DnBBBRSX 83 nannaCBTa nanOBCJtBA XyTop. nolt838HO, 'ITO nawb 6 

OABH y'ISCTOit STOrO MeTeOpBTS BMeeT nnOTHOCTb cne.QOB VH su:tep ~ 7.10 
Ha CM 

2
, 'ITO COOTBeTCTByeT rny6ase pacnonoJKeHBH 6 CM OT ero llOBTMOC!flep

HOI noaepxaocTa; ocran&Hble noJtana3BUBB pacnonoJKeH&I Ha rny6aee OT 
7 AO 13 CM. HBJKHee 3H8'1eRBe AOSTMOCcjlepHoA MBCCbl MeTeOpBT8 nKnOBCJtBH 
XyTOp H8AAeHO paBHbiM ~ 90 ltr; T8KBM 06pa30M0 DOTepH MBCCbl 3TOro 

wereopara np• npoXOlK.Il'eRBK arMoccjlep~ 3eMnB cocruBna ;:: 96% or nepao
Ha'lan&soA. 

Pa6ora B&monHeHa B na6opaTOpKB su:tepHbiX peaJtnHA OHHH. 

fipeDJJIDIT Oh.e .... e-oro -CTJITYT& Qepul.lt IICCHAOaamd. Jly6aa 1977 

Lhagvasuren D. et al. Pl4 -10630 
On the Pre-Atmospheric Size of Lipovsky Khutor 
Pallasite 

The track densities of nuclei of Fe group are mea
sured in the olivines from different locations of · Li
povsky Khutor meteorite. It was found that only small 
part of this meteorite has a density of Fe group tracks 
up to 7.106 cm-2 ,which corresponds to the depth about 
6 em from the pre-atmospheric surface. The density of 
Fe group tracks in the other locations corresponds to 
the depths from 7 to 13 em. The lower limit of the pre
atmospheric mass or Lipovsky Khutor meteorite has been 
estimated to be ~90 kg thus, the mass losses on this 
meteorite during the passage through the Earth atmosphere 
are about ~96 %·. 

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

PrepriDt of tbe Joint IDsUtute for Nuclear Research. Duboa 19'77 
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<l>ll3H'Ieei<OH OeHOBOH MeTO,IJ;a onpe,IJ;eneHHB ,IJ;OaTMoe4Jep
HbiX pa3Mepos MeTeopHTOB no Tpei<aM JI,IJ;ep rpynnhl )l(ene3a 
noeny)I(Hna o6Hapy)l(eHHas eme B 1964 ro.IJ;y MopeTTOM, 
IlennaeoM H Yoi<epoM 11/ enoeo6HoeTb eunui<aTHbiX I<pu
eTannos H3 MeTeOpHTOB perHeTpHpOBaTb H eoxpaHBTb B 
Te'leHHe ,IJ;eeBTI<OB H eoTeH MHnnHOHOB neT ,IJ;e4Jei<Tbl cTpyi<
TYPbi, eo3,IJ;asaeMble B I<OHUe npo6era I<OeMuqeei<IlX JI.IJ;ep 
e Z>20. 

B 1968 ro,IJ;y KaHTeno6oM H IlennaeoM /2/6bmll 3asep-
WeHbl ,IJ;eTanbHble Heene,IJ;OBaHHB 3aBHellMOeTH ei<OpoeTH 
o6pa3oBaHHB Tpei<oB VH B.IJ;ep OT rny6HHbl pacnono)l(eHHJI 
I<pHeTannos nupoi<eeHOB B MeTeopuTe CaH-CesepHH. 

AHanorH'IHble H3MepeHHJI 6blnH DO'ITH O,!J;HOBpeMeHHO 
npose,IJ;eHhl IlpaiieoM H ,IJ;pyrHMH /3/ .IJ;nJI )l(ene3o-:KaMeHHo
ro MeTeopuTa - Me3oeu.IJ;epuTa IlaTsap. H3MepeHHB nnoT
HoeTH Tpei<OB B eHnHI<aTHhlX I<pHeTannax H3 MeTeOpHTa 
B eoqeTaHHH e nony'leHHbiMH He3aBHeHMhlM nyTeM ,IJ;aHHhlMH 
0 ero pa,IJ;HaUHOHHOM B03pacTe D03BOnBIOT onpe,IJ;enHTb 
e TO'IHOeTbiO 20- 30o/o paeeTOJIHHe ,IJ;aHHOH noi<anH3aUHH OT 
nepsoHa'lanbHOH /.IJ;oaTMoe4JepHoii/ nosepxHoeTH MeTeopu
Ta u, ene.IJ;oBaTenbHO, e,IJ;enaTb snonHe onpe.IJ;eneHHhle 3a
I<niO'IeHHB o npou;eccax a6nsu;uu a .IJ;po6neHHB 3Toro Me
TeopuTa npu npoXO)I(.IJ;eHHH aTMoe4Jepb1 3eMnH. 

llo3,IJ;Hee TaKas MeTO.IJ;HI<a 61a1na npuMeHeHa npu onpe
.IJ;eneHHH ,IJ;oaTMoe4JepHhlX pa3Mepos MeTeopHTOB HnuMae3/4~ 
Keiie /5/, 3nnereH /6/, KpacHoJipei</7/,MapbsnaxTH /8/, Hrn 
CTeiiwH /9/, a Tai<)I(e npu uecne.IJ;osaHHJIX I<pynHhlX 4Jpar
NeHTOB CI<an e DOBepXHOeTH JlyHhl / 10•11/. 

IJ.enbiO HaeTOBIUeii pa60Thl JIBHnOeb ,IJ;eTanbHOe Beene
,!J;OBaHHe ,IJ;OaTMoe4JepHbiX pa3MepOB MeTeOpHTa JIHDOBCI<HH 
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XyTop. Oua JIBJIJieTca npo.z.oiDKeHBeM B pa3BBTBeM npe,IUol
.z.~x Bccne.z.osaBRi MeTeopBTOB TBna nannacBTos, npe.z.
npBHJITWX HaMB B CBJI3B C npo6neMOi nOBCJCa JUUieiCJIX 
TpaHcypaHOBWX 3HeMeBTOB B COCTaBe ranaJCTB~eCJCBX ICOC• 
MB~eCJCBX n~eii /12-14/ 

.IJ.n• ycnenmoro npose.QeHBJI TaJCBX noBCJCOB ueo6xo
.QBMO ,QeTaBLHO B CBCTeMaTB~eCJCB BCCBe,QOB&TL BMeJO• 
UUieCJI o6pa3~W nannacBTOB, ~T06:W OT06paTL y~aCTICB, 
pacnonolKeHuwe B03MOlKBO 6nBlKe JC .z.oa TMocc)epBoi nosepx
HOCTB MeTeOpBTa. 

Heo6xon:wo OTMeTBTL, ~To pauee B pa6oTe / 12/ coo6-
~nocL o6 o6uapylKeHBB B MeTeopBTe JIBnoscJCBii XyTop 
noJCanB3aiUiii c nnoTHOCTLJO TpeJCoB a.z.ep rpynn:w lKene3a 
/5-6/.10 6 ua cM 2• MeTeopBT JIBnoBcJCBi XyTop 6wn uai
.QeH s 1904 ro.z.y 115/.Bec o6uapylKeHuoro MeTeopBTa co
cTasnan oJCono 3,5 KZ. B uacToa~ee spe:wa rnasuaa :wac
ca MeTeOpBTa /Bee .QBYX c)parMeHTOB 1180 B 342 z/ 
uaxonTca B MeTeopBTHOii JConneJC~BB XapLJCOBCJCoro ro
cy.z.apcTseuuoro yHBBepcBTeTa/16/j puc. 1/, c)parMeHT Mac-

a/ 
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COl OICOBO 200 Z 

PBTaM AH CCCP • 
B ICOBneiCJUIB KOM.IITeTa no MeTeo-

HaMB 6WJIB OT06paH:W JCpBCTanBW OBBBBHa B 6onee 
~eM 30 pa3nB~X y~aCTJCaX 3TBX TpeX c)parMeHTOB MeTeo
pBTa I puc. 2/ . 

KpBCTannlal OnBBBHa MOHTBPOBaBBCL B 3nOJCCB,QHYJO CMO
ny, nonupoB&nBcL B no~epranBcL TpasneHBJO B pelKBMe, 
npBBe.QeHHOM B pa6oTe /14/,H3MepeHBJI nnOTHOCTB TpeJCOB 
JI.Qep rpynn:w lKene3a npOB3BO.QBnBCL MaCBJIHWMB BMMep
CBOHHWMB 06'1oeJCTBB&MB npB yBenB'IeHBB 1500-2000 X. 
.IJ.n• Toro '1To6w yMeHLWHTL onm6JCB B onpe.z.eneHBB nnoT
HOCTB TpeiCOB, B3MepeHBJI npOBO,QBnBCL HeCJCOBLKBMB Ha6nJO
.QaTeBJIMB. Onpe.z.eneauwe no 3TBM .z.auH:wM cpe.QHBe 3Ha
~eHBJI nnoTHOCTB TpeKOB a.z.ep rpynnw lKene3a npe.z.cTas
neuw B aa611. 1. llnoTHOCTL cne.z.os oT ocTauosoJC VH a.z.ep 

~ 
6/ 

Puc. 1. tPoaozpa~uu oeyx ~pazMeH11106 Melfleopulfla Jlunoe
CKUU Xyaop U3 K0/1/IeKIIUU XapbKoecKozo yHueepculflema: 
aj Ot5JIIUU 6UO, t5/ lUAU~ Ma/IOZO ~paZMeHJia. 
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B pa3JIB'IHbiX CBJIBI<aTHbiX I<pBCTaJIJiaX B3 MeTeOpBTOB 3a

BBCHT, npB npO'IBX paBHbiX yCJIOBBJIX, OT 'IYBCTBBTeJILHOCTB 

Tai<BX I<pBCTaJIJIOB B OT TepMB'IeCI<OH BCTOPBB )J.aHHOrO o6-

pa3ua. Kai< noi<a3aHo B pa6oTax /S, 6/, OJIHBBHbl B3 MeTeo

pBTOB BMeiOT llJIOTHOCTL Tpei<OB B 1,6-2,4 pa3a HB)Ke, 'leM 

nupoi<ceubl B3 Tex )Ke noi<aJIB3auuii. Cne.nyeT oTMeTBTL, 

'ITO cpe.IJ;HJIJI TpaBBMaJI )J.JIBHa JI.D.ep rpynnLI )KeJie 3a B OJIB

BBHaX B3 pa3JIB'IHbiX MeTeOpBTOB CyiUeCTBeHHO MeHLille, 

'leM OT YCI<OpeHHbiX JI)J.ep )KeJie3a - 13,5 MKM. Oua B3Me

HJieTCJI B npe,IJ;eJiaX OT 6-7 .D.O 10,3 MKM /8,9/, 

Kai< cne.nyeT B3 rucTorpaMMLI, npuae.neuuoii ua puc. 3, 
cpe.D.HJIJI .D.JIBHa Tpei<OB HaB60Jiee npe.D.CTaBBTeJILHOrO llBI<a 

JI,IJ;ep rpyllllbl )KeJie 3a B OJIBBBHaX B3 naJIJiaCBTa llBllOBCI<BH 

XyTop COCTaBJIJieT 8,2 MKM. 
Ilpu onpe.D.eJieHBB .noa TMoc4JepHbiX pa3Mepoa 3Toro Me

TeOpBTa Mbl Y'IBTbiBaJIB COI<pameHBe cpe,IJ;Heii .D.JIBHbl CJie.D.OB 

JI,IJ;ep )KeJie 3a B 1,65 pa3a. 3aBBCUMOCTL llJIOTHOCTB Tpei<OB 

JI.D.ep rpynnbl )KeJie3a OT rny6BHbl pacnoJIO)KeHBJI B MeTeo

PBTe llunoBCI<Bii XyTop onpe.nenJIJIB, ucxo.D.JI B3 I<PBBbiX 

I puc. 41, pacc'IBTaHHbiX B pa6oTe 1171 .D.JIJI c4Jepuqeci<BX 

Ten pa3JIB'IHoro pa.nuyca. KpBBble, npuae.neHHble ua puc.4, 
llOJiy'leHbl .D.JIJI I<aMeHHbiX MeTeOpHTOB - XOH.D.PBTOB B cpe.n

Heii TpaBBMoii .D.JIHHbl VH JI.D.ep B nupoi<ceuax - 10 MKM. 
Ilpu ucnonL30BaHBB .D.aHHbiX 3TBX pac'leToB Mbl y'IBTbl

aanu, 'ITO npo6er JI.D.ep rpynnbl )KeJie3a B aemecTBe xou.n

PHTOB B 1 ,4 pa3a 60JILille, 'I eM B BeJUeCTBe naJIJiaCHTOB /12/. 

C y'leTOM BCeX 3THX 4Jai<TOpOB, a TaJ<)Ke TIOJiy'leHHOrO 

ll.lf.lleBCI<HM 3Ha'leHBJI pa,IJ;BaUBOHHOrO B03pacTa naJIJiaCBTa 

llHllOBCI<BH XyTOp - OI<OJIO 220 MAH JieT - MO)KHO 6b1JIO 

onpe,IJ;eJIBTL pacCTOJIHBJI BCCJie)J.OBaHHbiX HaMH I<pBCTaJIJIOB 

OT nepaouaqaJILHoii l.noaTMoc4Jepuoiil noaepxuocTB 3Toro 

MeTeopuTa. 

Mai<CBMaJILHOe paccTOJIHBe OT .noa TMoc4Jepuoii noaepx

HOCTB )J.JIJI J<a)K)J.OH )J.aHHOH JIOI<aJIB3aUBB onpe,IJ;eJIJIJIOCL B 

npe.D.llOJIO)KeHBB, 'ITO OHa HaXO.D.BJiaCL B UeHTpe COOTBeT

CTBYIOJUero c4Jepuqeci<oro Tena I ma6A. 11, MBHBMaJILHoe 

paCCTOJIHBe HaXO.D.BJIOCL .D.JIJI pa,IJ;Byca MeTeOpBTa -1000 CM. 

Cpe.D.HJIJI aenB'IBHa Me)K.D.y 3TBMB I<paiiHBMB 3Ha'leHBJI

MB lma6A. 11 BCllOJIL3yeTCJI )J.JIJI )J.aJILHeiilllBX OUeHOI< JJ.O

aTMOC4JepHOH MaccLI MeTeopBTa llunoBCI<Hii XyTop. Kai< 
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ene)l.yeT B3 111a6A. 1 H puc. 2, TOnLKO orpaHuqeHHLiii yqae
TOK 3TOrO MeTeOpBTa MOr HaXO)l.BTLeB Ha rny6BHe OKOnO 
6 CM, OeTanLHLie HaXO)l.BnBeL Ha rny6HHaX OT 7 )l.O 13 CM. 

3TOT pe3ynLTaT eyiQeeTBeHHLIM o6pa30M OTnuqaeTeB 
oT )l.aHHLIX, nonyqeHHLIX f1-nB nannaeHTOB HnBMae3/ 4~MapLB
naxTH /S/ Hrn CTeiiwH/9, ,r)l.e Ha6nro)l.anes perynspHLiii rpa
)l.BeHT nnoTHOeTH VH TpeKoB OT KopLI nnaaneHBB K BHYT
peHHHM yqacTKaM. 

IIonyqeHHoe HaMH paenpe)l.eneHue nnoTHOeTH TpeKoB 
B.IJ.ep rpynnLI *ene3a no3BonseT 3aKnroqHTL, qTo HaiiJJ.eHHLiii 
cllparMeHT MeTeopuTa JiunoBeKuii XyTop, no- BH.IJ.HMOMY, 
BXO.IJ.Bn B eoeTaB 6onee KpynHoro Tena, no)l.Beprweroes 
.IJ.po6neHHIO npu npoxo*)l.eHHH aTMoecllepLI 3eMnH. B 3THX 
yenOBHBX MO)KHO nonyqHTL nHIIIl. HH)KHIOIO rpaHH:UY )l.Oa T
MoecllepHoii Mae eLI 3Toro MeTeopuTa. CornaeHo 111a6A. 1, 
epe)l.HBB TOniQHHa yTpaqeHHOrO enos MeTeOpHTa JlHllOBeKHH 
XyTop eoeTaBHna OKOno 9 CM, ero y)l.enLHLIH Bee - OKono 
4,8 z/cM 3, 

MeTeopuT HM~eT Y.IJ.nHHeHHYIO cllopMy e BLieTynaMH H 
ana)l.HHaMH I puc. 1,2/. 3HaqeHue HH*Heii rpaHH:ULI )l.Oa T
MOecilepHOH MaeeLI MeTeOpHTa onpe)l.eneHO paBHLIM 90 KZ. 
TaKBM o6pa3oM, noTeps MaeeLI MeTeopuTa JiunoBeKuii 
XyTop eoeTaBnBeT ~ 960/o OT nepBOHaqanLHOH. 

B 3aKnroqeHHe aBTopLI BLipa)KaJOT rny6oKyro 6naro)l.ap
HOeTL r .H.cl>nepoBy 3a llOeTOBHHOe BHHMaHHe K pa6oTe 
u none 3HLie o6ey*)l.eHHB. 

ABTOPLI aeeLMa npH3HaTenLHLI TaK)Ke T .II.)I(ony)l.L u 
JI.r.Kaawa 3a npe)l.oeTaaneHHLie MHoroqueneHHLie o6pa3-
:ULI onHBHHOB H3 MeTeopuTa JiunoaeKuii XyTop, E.M.Konee
HBKOBY B JI.K.JleBeKOMY, o6eeneqHBWHM onpe)l.eneHHe pa)l.Ba
:UHOHHoro B03paeTa 3Toro MeTeopuTa. 
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