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MeTeop~T Tyran~H 5yneeH Hafin~Aanc~ e noneTe HenocpeACTBeH
HO nepeA naAeH~eM e 1972 rOAY· Ero nonHa~ Macca cocTae~a 
2,9 Kr. OcHoBHa~ Macca MeTeop~Ta xpaH~Tc~ e r.YnaH-5aTope, 
B foCyAaPCTBeHHOM My3ee eCTeCTB03HaH~~. Man~H $parMeHT - B 
KpaeeeA4ecKoM MY3ee CpeAHe-fofi~HCKoro paHoHa. 3ToT MeTeop~T 
oTHoc~Tc~ K rpynne on~e~Hoeo-6poH3~Toe~x XOHAP~Toe. MomHo yT
eepmAaTb, 4TO OH nOABeprc~ nepeKp~cTann~3a~~~. HO e oTn~4~e 
OT fionbW~HCTBa XOHAP~TOB He ~Cn~Tan WOKOBOrO MeTaMOp~~3Ma np~ 
npoxomAeH~~ nnoTHbiX cnoee aTMoc~epbl. 

B on~B~Hax ~3 MeTeop~Ta Tyran~H 5yneeH ~a~n~T cocTaen~eT 
17,6+0,5%, TO eCTb 3T~ on~B~H~ fin~3KH no COCTaBy K on~B~HaM 
nannac~Ta Wrn CTeHWH. 

B Kp~cTannax opTon~poKceHa COAepm~Tc~ 15,6+0,5% ~eppoc~n~
Ta. 8 c~n~KaTHOH ~paK~~~ MeTeop~Ta ~Me~TC~ TaKme M~KpOKp~CTan
n~ noneeoro wnaTa, oTn~4a~~eroc~ 6onbWOH ~3MeH4~BoCTb~ x~M~-
4ecKoro cocTaea /oT 4-5% AO 12-14% on~roKna3a/. 

Ha nepeoM 3Tane ~c~neAOBaH~H 6~no npoeeAeHo ~3MepeH~e co
AepmaH~~ ypaHa e 3TOM MeTeop~Te. Be~ecTeo MeTeop~Ta, B3~Toe 

~3 pa3n~4H~x noKan~3a~~H, T~aTenbHO ~3Menb4anocb ~ noMe~anocb 

e naKeT~ ~3 naecaHoBoH nneHK~. 3aTeM 3T~ naKeT~ o6ny4an~cb 
noTOKOM Tennoe~x ~eHTpoHoe Ha peaKTope W5P-30 OH~H. HHA~KaTo

poM noToKa Tennoe~x HeHTpoHoe cnym~n Kan~6poeaHH~H cnoH ecTecT
eeHHoro ypaHa TOn~~HOH 0, 13 MKr /M2, HaHeCeHH~H Ha H~Keneey~ 
noAnomKy. 3TOT cnoH TaKme noMe~anc~ a naKeT ~3 naecaHa ~ o6ny-
4anc~ OAHOBpeMeHHO c ~ccneAyeM~M ee~ecTBOM. TpaeneH~e cnoee 
naecaHa npo~3BOA~nocb a 25% NaOH np~ 60°C a Te4eH~e 2 4acoe. 
Ha naecaHe, HaXOA~BWeMC~ B KOHTaKTe CO cnoeM ypaHa, ~3MepeH~e 
nnOTHOCT~ TpeKOB npOBOA~nOCb nOA M~KPOCKOnOM np~ yeen~4eH~~ 
250X; ~CXOA~ ~3 ~3BeCTHOH 3~~eKT~BHOCT~ per~cTpa~~~ naecaHa, 
£ = !88,:t6%! 11 ~ Ton~~H~ cno~ ypaHa ~ ce4eH~~ AeneH~~ ypaHa-235 
TennoB~M~ HeHTPOHaM~, M~ onpeAen~n~ nOTOK TennoB~X HeHTpOHOB, 
KOTOp~A OKa3anc~ paBH~M /1,1+0,1/· 1016 H/CM2. 

npocMoTp cnoee naecaHa, HaXOA~Bweroc~ a KOHTaKTe c ee~ecT
eoM MeTeop~Ta Tyran~H 5yneeH, npo~3BOA~ncA np~ yeen~4eH~~ 450X, 
nOAC4~TbiBan~Cb TpeK~ OCKOnKOB AeneH~~ Ha BCeH nno~aA~ KamAoro 
AeTeKTopa. 3~~eKT~BHo pafioTa~~~A cnoA R3 ¢¢. An~ 3Toro MeTeop~
Ta c y4eToM ero x~M~4ecKoro cocTaea 6~n pacc4~TaH no ~opMy-
ne /2,3/: N 
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, 
rAe a 1 - aTOMHaR KOH~eHTpa~HR i-ra 3neMeHTa, Z1- era aTOMH~H 
HOMep, 0,78 Mr/cM2- 3KCnepHMeHTanbHaR KOHCTaHTa. AnR HCCne
AOBaBWHXCR HeCKOnbKHX npo6 MeTeOpHTa KOH~eHTpa~HR ypaHa 6~na 
aaKn~4eHa e npeAenax /1,6-2,5/· 10-s r/r, 4TO YAOBnereopHTenb
HO cornacyeTCR c AaHH~MH o KOH~eHrpa~HH ypaHa AnR ~enoro PRAa 
APYrHX XOHAPHTOB/4/, 

TpeKoeaR MeTOAHKa onpeAeneHHR AOaTMoc()lepH~x paaMepoe Mereo
PHTOB 6~na Bnepe~e HCnOnb30BaHa npH peKOHCTPYK~HH MeTeopHTOB 
CaH-CeeepHH/5/ H nareap/6/,QHa OCHOB~BaeTCR Ha He3aBHCHM~X 
onpeAeneHHRX paAHa~HOHHOrO B03pacTa MeTeOpHTa/7/ H H3MepeHHRX 
nnOTHOCTH TpeKOB RAep rpynn~ mene3a B CHnHKaTH~X KPHCTannax, 
OT06paHH~X H3 pa3nH4H~X noKanH3a~HH MeTeOpHTa. 

B pa6orax15,8/ npHBeAeH~ aaeHCHMOCTH cKopocTH HaKonneHHR 
TpeKOB OT rny6HH~ pacnonomeHHR CHnHKaTH~X KpHCTannoB /nHpOK
CeHOB/3a OAHH MHnnHOH neT paAHa~HOHHOH HCTOPHH. KaK noKa3aHO 
B pa6oTaX /9,10/, AnR onHBHHOB He06XOAHMO y4eCTb nonpaB04H~H 
K03$$H~HeHT /1,6-2,4/, Y4HT~Ba~~HH HX 6onee HH3KY~ 4YBCTBH
TenbHOCTb K 3apRmeHH~M 4aCTH~aM, H 3$$eKT 4aCTH4HOH TepMH4e
CKOH perpeccHH APeBHHX rpeKoe. PaAHa~HOHH~H eoapacT MereopHTa 
TyranbiH liyneeH 6btn ycTaHoeneH no H3MepeHHOH KOH~eHTpa~HH Koc
MoreHHoro H30TOna 21 Ne. C 3TOH ~enb~ H3 He6onbWOH HaBeCKH 
MeTeOpHTa /OKano 0,3 r/ B BaKyyMHOH ne4H H3BneKanHCb HHepTH~e 
ra3~. nocne 04HCTKH COAepmaHHe H30TOnOB HeOHa H3MepRnOCb C no
MO~b~ Macc-cenaparopa M~10. KoH~eHTpa~HR H3orona 21Ne oKa
aanacb paBHOH 3,2·10-8 CMo/r. PaAHa~HOHH~H B03paCT 3TOro MeTe
opHTa npH HCnOnb30BaHHH AaHH~X pa6oT~/1l/6~n HaHAeH paBH~M 
~7,1 ·1~neT.~nR npOBeAeHHR TpeKOB~X HCCneAOBaHHH OT6HpanHCb 
npo6bl H3 y4aCTKOB,HaXOAR~HXCR Ha noeepXHOCTH H BHYTPH ABYX 
()lparMeHTOB MereopHTa Tyran~H 6yneeH.KonH4ecreo ee~ecrea,Hcnonb
aoeaeweecR AnR HccneAOBaHHR, He npee~wano 0,2-0,3 r AnR KamAOH 
noKanHaa~HH. ~anee ee~ecreo MereopHTa H3Menb4anocb e nopowoK 
C pa3MepOM 3epeH 0,1-0,3 MM, H nOA CTepeOMHKPOCKOnOM npOBOAHn
CR OT6op npoapa4H~X KpHCTannoB OnHBHHa H nHpOKCeHa, 3TH KpH
CTannbl MOHTHPOBanHCb B 3nOKCHAHY~ CMOny, WnH()lOBanHCb H nonH
poeanHCb. TpaeneHHe KpHcrannoe onHBHHa npoBOAHnocb e rpaeHre
ne, npeAnomeHHOM e pa6ore112~ e KOTop~H 6~no A06aeneHo 4eT~pe 
4aCTH ~aeeneBOH KHCnOT~ BMeCTO OAHOH; pH TpaBHTenR AOBOAHn
CR AO 7,85+0,05. TpaeneHHe ocy~ecrenRnocb repMeTH4eCKH aaMK
HYTbiX Te()lnOHOBbiX COCYAaX npH TeMnepaType 1 00°C B Te4eHHe 
24-36 4acoe. TaKaR npo~eAypa o6ecne4HBana BbiRBneHHe npoTRmeH
HbiX TpeKOB RAep C Z>40 C yrnoM paCTBOpa KOHyca 30'-40' B 
onHBHHax MereopHTa Tyran~H liyneeH. TpaeneHHe KpHcrannoe nHpo
KCeHa npOH3BOAHnOCb B paCTBOpe cyxoro HaTpa H BOA~, CMeWaHH~X 
B nponop~HH 1:1 ,npH TeMnepaType KHneHHR CMeCH B Te4eHHe 
60-90 4 .. ~HaMeTp rpeKoB RAeP rpynnbl meneaa Ha nporpaeneHHbiX 
KPHCTannax COCTaBnRn 1-2 MKM. 
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-pHc.2. PacnpeAeneHHe AnHH 
TpeKoB ~Aep rpynn&I JKenesa 
B nHpOKCeHaX, 

OnpeAeneHHe nnoTHOCTH rpeKoe H H3MepeHHe cneKTpoe AnHH rpe
KOB RAep rpynnbl meneaa npOH3BOAHnOCb AnR 3THX KPHCTannoe Ha 
MHKpOCKOne C nOMO~b~ MaCnRH~X HMMepCHOHH~X o6beKTHBOB npH yee
nH4eHHH 1600-2400X. npH H3MepeHHH cneKTpOB AnHH TpeKOB HCnonb-
30BanHCb MeTOA~ 11TpeK B TpeKe11 H 11TpeK B Tpe~HHe 11 /8/, Pacnpe
AeneHHR AnHH rpeKoe RAeP rpynn~ meneaa AnR onHBHHOB H nHpoKce
HOB H3 MeTeOpHTa TyranbiH liyneeH npHBeAeH~ COOTBeTCTBeHHO Ha 
PHC, 1,2. KaK cneAyeT H3 3THX PHCYHKOB, cpeAHRR AnHHa TpeKOB 
RAeP rpynnbl meneaa e onHBHHax cocraenReT oKono 8 MKM, e nHpo
KCeHax - 10,2 MM. TaKHM o6pa30M, TepMH4eCKaR perpeCCHR TpeKOB 
B KOCMH4eCKHX yCnOBHRX B 3TOM MeTeOpHTe COnOCTaBHMa C OTmHrOM, 
HMeBWHM MeCTO AnR MeTeopHTa nHnOBCKHH Xyrop1 13~ 

PeaynbTaT~ H3MepeHHR nnoTHOCTH TpeKoe RAep rpynnbl meneaa 
e onHBHHax H nHpoKceHax 6onbworo H Manoro ()lparMeHTOB MereopHta 
TyranbiH liyneeH npHBeAeHbl e ra6nH~e.KaK cneAyeT H3 3TOH ra6nH~~. 
nnOTHOCTb TpeKOB B OnHBHHaX H3MeHReTCR OT 1,63· 10 6 AnR noKanH-
3a~HH 3 AO 6,14.10 6 AnR noKanHaa~HH 3-1 Manoro ()lparMeHra.nnor
HOCTb TpeKOB RAeP C Z~36, onpeAeneHHaR B HeKOTOPbiX noKanHaa
~HRX, COCTaBnRna -/2-5l• 10 3 TpeKOB/CM~ 4TO COOTBeTCTByeT OTH0-

-3 
WeHH~ Nz2:36 /N Fe :: 10 . 3TO OTHOCHTenbHO 6onbWHe nnOTHOCTH 
rpeKoe, ecnH y4eCTb, 4To paAHa~HOHH~H eoapacr MereopHTa Tyran~H 
6yneeH cocraenReT ecero 7,1 MnH.ner. B 3TOH me ra6nH~e npHee
AeHbl nnoTHOCTH rpeKoe RAeP rpynn~ meneaa e nHpoKceHax. KaK 
cneAyeT H3 Ta6nH~bl, OTHOWeHHe nnoTHOCTH TpeKOB RAep rpynn~ me
neaa B nHpOKCeHaX H onHBHHaX paBHO ~1,8, 4TO YAOBneTBOPHTenbHO 
CornacyeTCR C AaHHbiMH no TaKOMY me COOTHOWeHH~ nnOTHOCTH TpeKOB 
B MereopHrax KeHc 19~ 3nnereH1 1°~a raKme e nyHHOM peronHTe/8/, 
npH onpeAeneHHH rny6HHbl pacnonomeHHR KamAOH AaHHOH noKanHaa
~HH OT AOaTMOC()lepHOH noeepXHOCTH HCnOnb30BanHCb 3aBHCHMOCTH, 
nony4eHHble Ha OCHOBe AaHHbiX, npHBeAeHH~X B pa6ore18/, AnR nHpo
KCeHOB H3 MeTeopHTOB. 
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JloKa
nHsa~H.R 

BonbmoH: 
!}lparMeHT 

I 
2 
3 
4 
5 
6 
6" 
7 

ManbiH 
cl>parMeHT 

I 
I II 
3 
5 
3-I 
3-II 
3-III 
3-IV 

Taomu~a 

D* D D 
B OnHBHHe B llHpO- B OnHBHHe 

3,92 
4,82 
3,53 
3,3 
4,55 
2,I 
3,4 
3,9 

4,6 
3,45 
I ,63 
4,6 
6' I4 
5,3 
3,0 
2,8 

KCeHe C yqeTOM 
COKpaiJieHH.R 
,[IJIHHbl TpeKa 

6,67 I0,67 
8,2 I3, I2 
6,0 I3,52 
5,6 8,96 
7,73 I2,37 
3,4 5,44 
5,78 9,24 
6,63 I0,54 

7,82 I2,5I 
5,87 9,4 
2,8 4,48 
7,82 I2,5I 

I0,43 I6,68 
9,0 I4,4I 
5,I 8, I6 
4,76 7,62 

* 'D - nnoTHOCTb TpeKoB (I I eM 2• I 06 ). 

D 
C yqeTOM 
sospacTa 

I5 
I8,48 
I3,52 
I2,6I 
I7,4 
7,6 

I3,02 
I4,8 

I7,6 
I3,2 
6,3 

I7,6 
23,68 
20,29 
II ,45 
10,7 

** d - paCCTO.RHHe OT ,D;OaTMOC!}lepHOH nosepXHOCTH /eM/, 

d** 

2 
I ,5 
2,2 
2,3 
1,6 
3 
2,3 
2 

1,6 
2,2 
3,5 
I ,6 
0,9 
I 
2,4 
2,5 

rny6HHbJ pacnono~eHH~ Ka~AO~ noKanH3a4HH e npeAnono~eHHH, 
4TO MeTeopHT TyranbJH 6yneeH nepeoHa4anbHO npeACTaen~n co6o~ 
Teno, 6nH3 Koe K c<J>epe, npHBeAeHbJ e nocneAHe~ KonoHKe Ta6nH4bl. 
npH pac4eTaX AOaTMOC$epH~X pa3Mepoe HCnOnb30BanHCb,aHanorH4-
HO 

113
•
141

, TaK~e npeAnono~eHH~ o TOM, 4TO 3a nocneAHHe 7,1 MnH. 
neT MeTeopHT TyranbJH 6yneeH He npeTepnen AanbHe~wero AP06neHH~ 
npH CTOnKHOBeHH~X C APYrHMH MeTeOpHTaMH B KOCMH4eCKOM npocT
paHCTBe H 4TO HHTeHCHBHOCTb ranaKTH4eCKHX KOCMH4eCKHX ny4e~ 
He H3MeH~nacb e 3TOT OTpe3oK epeMeHH. Macce 2,9 Kr npeTepnee
wero a6n~41-1~ npH npoxo~AeHHH nnoTH~X cnoee aTMoc<J>ep~ MeTeopHTa 
TyranbJH 6yneeH COOTBeTCTByeT C$epH4eCKOe Teno paAHYCOM 5,8 CM. 
TOniJIHHa HCnapHBWeroc~ npH npOXO~AeHHH aTMOC$epbJ cno~ COCTae
n~eT OT 0,9 AO 3,5 CM. Ha OCHOBaHHH 3THX H3MepeHHH AOaTMOC$ep
Ha~ Macca MeTeopHTa 6yran~H 6yneeH onpeAeneHa paeHo~ -10,5 Kr. 
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TaKHM o6pa3oM, ce~we 70% nepeoHa4anbHO~ Mace~ 3Toro MeTeopHTa 
6wno YTpa4eHo npH npoxo~AeHHH nnoTH~x cnoee aTMoc<J>ep~. nocKonb
KY B 3TOM MeTeOpHTe COAep~an~Cb y4aCTKH Ha rny6HHe AO 1-2 CM 
OT nepBOHa4anbHOH noeepXHOCTH, ~ OnlfiBHHbl, H nHpOKCeH~ /6poH-
3HT/ MOryT fiWTb ~CnOnb30BaHbl npH npoBeAeHHH lfiCCneAOBaHHH HC
TOPHH KOCMH4eCKoro H3ny4eHH~, a TaK~e npH nOHCKax TpeKOB ~Aep 
c z.:::. 108. 

npH B~nOnHeHHI-1 3THX HCCneAOBaHHH 4enecoo6pa3HO npHMeH~Tb 
npo4eAYPY 4aCTH4HOro OT~Iflra TpeKOB B onHBHHax /OT~Hr npH T = 
= 430°C e Te4eHHe 32 4./ H pa3pa6oTaTb TaKy~ npo4eAYPY An~ 
nHpoKceHoe. B 3THX ycnoeH~x nOHCK TpeKoe ~AeP c Z~108 MO~Ho 
npOH3BOAHTb B 3epHaX CHnHKaTOB pa3MepoM -0,4-0,6 MM, HMe~IIIHX
C~ B H306HnHH B 3TOM MeTeOpHTe, 

B 3aKn~4eHHe aBTOPbl e~pa~a~T 6naroAaPHOCTb aKaAeMifiKY r. H .<l>ne
poey 3a nOCTO~HHWH CTHMYfiHPY~IIIHH HHTepec K 3THM HCCfieAOBaHH~M. 

Jli1TEPATYPA 

1. KanyC4HK A., nepen~rHH B.n., TpeTb~Koea c.n. nT3, 1964, ~5. 
c. 72. 

2. A6Aynnaee X. H AP· nT3, 1968, ~2, c.78. 
3. 0TrOHCYP3H 0 .• nepen~rHH B.n .• CTe4eHKO c.r. nT3, 1977, ~2. 

c.49. 
4. Tatsumoto M., Onroh D.M., Desborough G.A. Geoch.Cosmoch. 

Acta, 1976, 40, p.617-634. 
5. Cantelaube Y., Pellas P. Origin and Distribution of Ele

ments. Ed. L.Ahrens. Pergamon Press, 1968, p.478. 
6. Price P.B., Rajan R.S., Tamhane A.S. J.Geophys.Res., 1967, 

72, p.1372. 
7. Megrue G.H. J.Geophys.Res., 1968, 73, p.2027. 
8. La I D. Space Sci .Rev., 1972, 14, p.3. 
9. Lorin I.C., Poupeau G. Meteoritics, 1973, 8, p.410. 

10. Pellas P., Ducater A., Berdot J.L. Meteoritics, 1973, 
8, p.418. 

11. Bogard D.O., Czessy P.J. Geoch.Cosmoch.Acta, 1973, 37, 
p.527. 

12. Krishnaswami D. et al. Sciencer 1971, 174, p.287. 
13. monyAb T.n. 1-1 AP· MeTeopHTHKa, 1980, 39, c.85. 
14. Aano3 A.O. HAP· 011RI1, P14-12937, ~y6Ha, 1979. 

PyKonHCb nocTynHna e H3AaTenbCKH~ OTAen 
11 aerycTa 1981 roAa. 
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