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npoBOAHBWHeCA B 1980-1987 rr. B na6opaTOPHH AAePHbiX peaK-
u,a ... u1 OHRH onbiTbl no HCcneAoaaHI-110 ,qpeaHHx rpeKoa or ranaKH14eCKHX 

KOCMH4eCKHX R,qep B KpHCTaJlllaX OllHBHHa H3 MeTeOpHTOB HM811H 
ceoell! u.enbto nolo1CK 1-1 HA8HTH$1-1Kau,HIO at;toM~WbHO npoTfUKeHHbiX rpe
KOB, o6ycnoeneHHbiX AAPaMH c Z 2: 110/1-Jl. B 3THX onbiTax Hcnon•
aoeanHcb KPHCTann~ H3 MereopHTOB MapbAnaxrH H Hrn CreHwH; oc
HOBHaR pa6oTa npoBOAHJlaCb C o6paau,aMJ..1 H3 M8TeOpHTa MapbRilaXTH 
I paAHa4HOHHbiH aoapacT -180 MnH. neT I. 

KpHcTallllbl om-1BHHa nepe,q rpaaneHJ.1eM ontu1ram1 np1-1 TeMnepary
pe 430±1°C B Te4eHHe 32 4, 4TO npHBOAHnO K yCTpaHeHHIO' <)loHa 
TpeKOB KOCMH48CKOfO Fe - 10 10 t10 11 Tp/cM3 , a TaK*e K COKpa~e
HHIO 8 6-8 P,a' H HJ..1B811HPOBKe cneKTpa AllHH rpeKOB R,qep B o6na
CTH l 2: 547 3 • npHBeAeHHaA a/3/ pac4eTHBR 3aBHCHMOCTb TpaBHMbiX 
AllHH TP8KOB OT aTOMHOfO HOMepa l A,qep 6a3HPOBanaCb Ha e,qHHCT
BeHHOH KanH6pOB04HOH T04Ke AnA 132Xe - l = (26,5±2,5) MKM. 

Y)f{e a nepablx onbiTaxll/ a cneKrpe Anl-1~ /p1-1c.la/ YeTKo Bbl~e
nAnHCb rpynnbl TpeKOB 120-140 MKM, 190-220 MKM, KOTOPble MO>KHO 
6blno cooraercraeHHo orHecrl-1 K rpeKaM KOCMI44ecKI4X .A~ep Pt - Pb, 
Th - U; 6blil o6HapyH<eH TaKH<e aHoMallbHO npoT.AH<eHHbl~ rpeK ~ll14HO~ 
365 MKM, 

8 nocne~YJOu.t!-1e ro~b/ 21 YI4Cno Ha~~eHHbiX rpeKoa ~lll-lHO~ 
-210 MKM npeBbiCHnO 1100, 4HCnO TpeKOB AnHHOH 340-360 MKM AO
CT~rno 11 lpHc.161. 

KaK B14~Ho 143 cneKrpa pMc.la,6, rpynnbl rpeKoa ~Ili4HO~ 120-
140 MKM 14 ~210 MKM 4eTKO pa3~€Jl.AOTC.A, 4TO, 04eBI-1AHO, o6yCJlOB

J18HO OTCyTCTB14€M AOCTaTOYHO CTa614JlbHbiX AA8P B 06JlaCTI4 OT 8 i 
AO Th (T I <: 1 os neT). 

1 2 
rpynna aHOMaJlbHO npOT.A)t(€HHbiX TpeKOB npi4MepHO B 1,] pa3a 

npeablwana no A1114He rpeK14, OTHeCeHHble K AApaM rpynnbl Th - U. 
nocJleAHee o6CTO.AT8JlbCTBO npeACTaBJl.AeT 60J1bWO~ 14HTepec 

B CBA31-1 C fl.1nOT830~ Cy~eCTBOBaHI4.A .AA8P CBepXTA)t(€JlbiX 3Il€M€HTOB 
B COCTaBe ranaKTH4eCK14X KQCMI4Y€CKI4X lly4eH, 

CneAyer orMeTI-lTb oco6o, 4To 3TI4 !-1CclleAoBaH14A ABilAIOTCA yHI4-

KallbHbiMH C T04KI-1 3p€HI-1fl YYBCTBI4T81lbHOCTI4 14CCJ1€AOBaH14~ Ha146o

Jl€€ Tfi>K€110~ KOMnOH€HTbl KOCMI448CKI-1X lly4eH, OHI4 BO MHOfO pa3 

npeaocxoAAT B03MOH<HOCTI-1 APYfl-lX MeTOAHK, KaK rpeKoablx, raK 

H 3Jl€KTPOHHbiX/2/. 0AHaKO peweHI4€ aonpoca HA8HT14$14Ka41414 rpeKOB 

KOCMH4€CKHX AA8P AllHHO~ ~210 MKM 14 npOI4CXO»<AeHHA aHoMallbHO 

npOT.A)t(€HHbiX TpeKOB Tpe60BaflO Kaf1H6pOBKH Kp1-1CTallJ108 OJ1HBI-1Ha 
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PHc.l. a/ CneKTP ~nHH 
11~peBHHX11 TpeKOB ra

naKTHqeCKHX KOCMHqec

KHX R~ep B KpHCTannaX 

OnHBHHa li3 MeTeopHTOB 

no ~aHHbiM pa6oTbi 

1980 r./ 1/. OT~nr KpH
CTannoB npoBO~HllCH 

npH 430°C B TeqeHHe 

32 "; 6/ CyMMap>ibiH 
CneKTp ~nlm 11~peBHHX11 

TpeKOB ranaKTHqeCKHX 

KQCMHqeCKHX H~ep 

B KpHCTannax OllHBHHa. 

OT~Hr KPHCTannoB npo

BogHnH npH 430°C B Te

'leHne 32 "• 90% Tpe
KOB 6hlnO H3MepeHO 

B KpHCTannax H3 MeTeo

pHTa MapbHnaxTH, 

OCTanbHbte - B KpHCTan

nax H3 MeTeopHTa Hrn 

CTefimH/ 21; a/ CneKTP 
~nHH TpeKOB yCKOpeH

HhlX ~ep 238U B KpH

CTannax onHBI·IHa 

H3 MeTeOPHTa MapbH

naxTH, OTO~eHHb~ 

nepeg TpaBneHHeM npH 

430°C a Te'leHne 32 "· 

~3 MeTeop~TOB penA

T~B~CTCK~M~ AAPaM~ 

Au, Pb, U c 3HeprHeH 
2:25 M36/HyKnoH. 

nepB~H KanH6poeo4-
H~~ 3KCnep~MeHT 6~n 
npoBeAeH Ha YCKOPHTe
ne o3BanaK /non, 
r.6epKnl1, CWA/ 
B HOA6pe 1987 r. 
3HeprHA AAeP 23BU 
e 3TOM on~Te 6~na 
~30 H ~70 M36/HyKnoH, 

3SJ LTR.J'• 1 yron BXOlKAeHMA HOHOB 
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COCTaBJlHil 25°, a ,Qilfl HeKOTopot1 48CTH o6p8340B ·~1 0° K nonHpo-

88HHOi:1 noaepXHOCTH KPHCT8J1J10B OJlHBHHa 1-13 MeTeOpHTOB.$J1~3HC 
~OHOB ypaHa COCTaBnRn ~104 RAep/CM2 /±20%/; OH onpeAenRnCR 
C nOMOUlbiO CJliO,QRHbiX ,qeTeKTOpOB, 06ny48BWHXCfl O,QHOBpeMeHHO 

C KpvtCT8I1I18MH OJ1HBHH8 no,q TeMH ~e yrnaMH. 
YcooBHfl OT~Hra, TpaaneHHR H BbiRBJleHHR TpeKoa a 3THX 1-1 npe

A~AYI.QHX/ I' 2/ HCCile,qoaaHHRX 6b1JlH nOJlHOCTbiO H,qeHTH4Hbl. 

Ha pHc. 1 a np~t~ae,qeHbl peaynbTaTbl H3MepeHHH ,qJlHH TpeKoa ycKo

peHHoro 238U a 83 KpHCTannax H3 MeTeopHTa MapbRJlaXTH. 

KaK cne,qyeT H3 pHc.1a, MaKCHMYM cneKTpa AI1HH TpeKoB 238U 
AilR OilHBHHoa H3 MeTeopHTa MapbRnaxTH cooTaeTcTayeT 230~~~ MKM. 
$opMa H nonywHpHHa 3Toro cneKTpa xopowo coana,qaiOT co cneKTpoM 

An~H 11ApeBH~X" TpeKOB - 210±20 MKM /p~c.la, 6/. 
HeKOTOpoe CHCTeMaTH4eCKOe npeabiWeHHe ,QJlHH TpeKOB YCKOpeHHQ

ro ypaHa Ha 10% no-aH.QHMOMy, o6ycno~neHo Hey4HTblaaeMbiMH 3$

<l>eKTaMH B03,Qell!cTBHfl HarpeaaHHR KpHCT8I1I108 OJlHBHHa B KOCMU4ec

KHX YCJlOBHflX 38 nepHOA AO 180 MJlH.JleT P8AH84HOHHOH HCTOPHH 
MeTeopHTa Mapb.AnaxTH. KpoMe Toro, HeKoTopaR ,qononHHTeJlbHaR HH

¢oPM84HR 6blna nony4eHa npH H3MepeHH.AX cneKTpoa AI1HH TpeKoa 
238U a 32 KPHCTannax onHBHHa H3 MeTeopHTa Hrn CTei1wH. 6blno 

ycTaHoaneH0,4TO Ail.A KPHCTannoa onHBHHa H3 MeTeopHTa Hrn CTeHwH 
Ha6fliO,qaeTCR npaKTH4eCKH nonHoe coana,qeHHe cneKTpa AI1HH TPeKoa 
238U CO cneKTPOM AI1HH COOTBeTCTBYIOUleH rpynnbl ,qpeBHHX TpeKQB 

1~220 ~ ~210 MKM/. TaKHM o6paaoM, ~a peaynbTaToe 3Toro on~Ta 
cne,qyeT, 4TO rpynna ,qpeBHHX TpeKOB AllHHOH 210 MKM o6yCI10BJleHa 

ranaKTH4eCKHMH KOCMH4eCKHMH .A,qpaMH rpynnbl Th-U. Paa,qenHTb nH

KH, COOTBeTCTBYIOUlHe TOPHIO H ypaHy /~Z = 2/, He npe,qCT881lfleTCR 

B03MO>KHbiM, TaK K8K pa3HH48 TpaBHMbiX ,QJlHH TpeKOB 3THX R,qep 

He npee~waeT 5%, a AOCT~rHyT~H ypoeeHb paapeweHHR 6Z = 4•5. 
PaccMOTPHM oT,qenbHO npoTR>KeHHble TpeKH a cneKTpe AilHH AnR 

238 U, HMe~~~e An~HY AO 350 ~ Aame AO 370 MKM. OH~ cocTaBnR~T 

1-2% OT 4HCJla TpeKOB ,QJlR KPHCT811110B MeTeOpHTa Mapbfll18XTH HOT

CYTCTByiOT a cneKTpe AI1HH AI1R MeTeopHTa Hrn CTeHwH. ConocTaa

IlR.A 11XBOCT 11 K8JlH6pOB04HOrO cneKTpa 2 38U /pH C. 1 B/ C H8H6onee 

npoTR>KeHHbiMH ,qpeBHHMH TpeKaMH /pHc.16/, MO>KHO OTMeTHTb, 4TO HX 

KOI1H4eCTBa npHMepHO OAHH8KOBbl no OTHOWeHHIO K OCHOBHOMY nHKy. 
BMecTe c TeM, y~e aHanHa CTOJlb orpaHH4eHHoro 41o1Cna KpHCTSilllOB, 

co,qep>Kai.QHX y,qnvtHeHHble TpeKH 238 U, noKa3an, 4TO TaKHe TpeKvt, 
K8K npaBHilO, 6J1H3KH no OpHeHT84HH rnaBHbiM KpHCT8J1110rpa¢~t~4eCKHM 

nJlOCKOCT.AM OJlHBHHa. 
B TO me epeMR AnR APeBHHX TpeKoe An~HOH 340-360 MKM TaKo>i 

KoppenR41-1H He 6b11lO o6Hapy>KeHo. TaKHM o6paaoM, eon poe o npoHc

xo>K,qeHHI-1 rpynnbl aHOMaJlbHO npOT.A}f(eHHbiX TpeKOB KOCMH4eCKHX R,qep 

ocTaeTC.A OTKPbiTbiM; era peweHHe Tpe6yeT 6onee no,qpo6Hb1X HCcne

J:lOBaHHt1. 

4 



N,. 50 2()0 

60 

40 

2() 

200 

a 

6 

PHc.2. a/ CrreKTP AITHH 

'1p,peBHHX1r TpeKOB ranaKTH

qeCKHX KOCMHq€CKHX HA€p 

B KpHCTa.JIJtax OITHBHHa 

H3 MeTeopHTOB MaphRnaxTH. 

OT~Hr KpHCTarrnoB npoBOAH

nH npH 450°C B TeqeHHe 

32 q. 6/ CneKTP AITHH Tpe
KOB RA€P 238U B KpHCTarr

nax OITHBHHa H3 MeTeOpHTa 

MapbHnaxTH, oTo~eHHb~ 

npH 450°C B TeqeHHe 32 q. 

HaMH 6~na.-1 nposeAeH~ 

TaK~e on~TM no npocMoTpy 
1 ,2 CM3 Kp~CTaflflOB OflHBH
Ha 143 MeTeop!4Ta MapbRnax
T~, OTO~eHH~X np~ 4500C 
s Te4eH~e 32 4. Ha p~c.2 

~aMepeHH~e cneKTP~ ,qnHH 
11 ,qpeBHHX11 TpeKOB B 3THX 

KPHCTannax conocTasneH~ 
C ,qaHHbtMH no OT>Kio1ry TpeKOB ycKopeHHOro 23 BU B Tex H<e YCJlOBHRX. 

KaK cne,qyeT H3 p111c. 2, rpynne 11,qpeBHI.1X 11 TpeKcs ,q.m1Hot:i 

-115 MKM COOTBeTCTBY~T TpeK~ YCKopeHHOrO 23BU An~HO~ ~120 MKM. 
MaKCHMaJlbHdR AllHHa TpeKOB 2 38 U He npesoCXOAHT 180 MKM; B TO me 
speMR s cneKTpe An~H APeBH~x TpeKos /p~c.2a/ ~MeeTCR TPeK An~
HO~ OKOnO 250 MKM. 

HaM npe,qcTaBllReTcR, 4TO AllR npose,qeHHA TaKara po,qa ~r~ccne,qo

saHI-1t1 s ,qanbHet1weM 6onee nepcneKTHBHbl o6pa3t.lbl OilHBHHa 1-13 MeTeo

pHTa Hrn CTet1wH, s KoTopoM HMe~TCR y4aCTKH, pacnono>KeHHbte 
Ha rny6~He 1,5-2,5 eM oT ero nepsoHa4anbHO~ IAoaTMoc~epHo~/ 
nosepxHoCTH. 

3TH KPHCTallJlbl HMe~T nJlOTHOCTb TpeKOB HaH6onee TA>KeJlWX KOCMH

uecKHX A,qep B HeCKOilbKO pa3 6o11bWY~, 4eM o6pa34bt H3 MeTeOpHTa 

MapbRnaxT~. 

nq ~e3yJlbTaTaM 3TOrO 3KCnepHMeHTa MO>KHO 3aKJli04HTb, 4TO B pa-

6oTe/l/ sneps~e npeAcTaaneH~ TpeK~ RAeP rpynn~ ranaKT~4ecKoro 
npoHCXO~AeH~R. npeACTasneHHOe B 3TO~ pa6oTe HOBO€ HanpasneHHe 
HCCfleAOBaHH~ rartaKTH4eCKHX KOCMH4eCK~X RAep /o6naCTb Z ~ 50/ -
110 TpeKaM B KpHCTannaX H3 MeTeOpHTOB, cyw.eCTBeHHO npeBOCXOA14T 
no 4YBCTBHTeflbHOCTI-1 APYr14e MeTOAbl, 

B 3aKn~4eHHe asTop~ s~pa~a~T rny6oKy~ 6naroAapHOCTb aKaAeMH
Ky I.H.~neposy, ~.4.0raHeCRHy ~ I.M.Tep-AKonbRHY aa BH~MaH~e 
K pa6oTe, norte3Hble COBeTbl H 06CY>KA€HHR. 
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AaTop~ 6naroAaPRT A~PeKTopa R6R /6epKn~/ npo$eccopa A.W~pn~ 
aa npeAOCTaaneHHY~ B03MOmHocTb npoBeAeH~R o6ny4eH~H Kp~cTannos 
H3 MeTeOPHTOB RAPaMH 238 U Ha yCKOPHTene DaaanaK, w.~m.Kpoy~op

Aa H T.Am.M.Ca~MoHca, o5ecne4HBWHX nposeAeHHe 3THX o6ny4eHHH, 

a TaK~e r.r.6aHKOBY, r.n.KHR3eey, P.H.neTpoay 3a noMO~b np~ o6-
pa60TKe H npocMoTpe o6IJyl..leHHbJX KPI-iCTannoa. 
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PyKonHCb nocTynHna a H3AaTeiJbCKHH oTAen 
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