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nepenblf'IIH B,n, 11 AP, P7 - 10221 

no11cK11 siaep aaneKIIX Tpa11cypaHOBblX 3neMeHTOB B f'anaKTll'JeCKIIX 
KOCM11qecK11x nyqax 

npe,ucTaBneHhl pe3yllbT8Tbl Oilb!TOB no IlOIICKY cneaoB OT OCTBHOBOK 

aaneKIIX sinep TpaHcypaHOBhlX aneMeHTOB f'anaKT11qecKof'o npo11cxo•neH11si 

B KPIIC:Tannax on11B11Ha 113 MeTeOpllTa MapbsinaXTII, npoCMOTpe110 174 MMS 
on11BIIHOB 113 IlOBepXHOCTHbIX yqaCTKOB MeTeop11Ta II 60 MM3 113 ef'O BHyT

peHHIIX o6nacTell, l13Mepe110 CBblllle 1300 TpeKOB OT KOCM11qeCKIIX siaep 

c Z > 70. nonyqeua HOBasi BepxHsisi I'paH11ua pacnpocTpaHe11Hocr11 nnep 
- 9 

c Z~ll0 B f'anaKT11qecK11X KOCM11qecK11x nyqax 11a ypoB11e:'.:A,lff oT pac-
npocrpaHeHHOCTII siaep I'pynnhI ~ene3a, 

Pa6oTa BhmonHe11a B na6opaTop1rn s1Aep11h1X peaKU11ll OlUIH, 

npenpHHT O6beAHHeHHoro HIICTHTyTa BAepHblX HCCJieA0BaHH'1 

,ay6Ha l 976 

Perelygin V.P. et al, P7 - 10221 

Search tor Tar Transuranic Elements in Galactic 
Cosmic Rays 

Experimental results on the search for the tracks 
of far transuranic elements of the galactic origin in 
olivine crystals from Marjalahti meteorite are presented. 
A total of 174 mm3 of olivinee taken from the surface 
layers of the meteorite and 6U mm 3 taken from its inner 
parts have been examined. The upper limit of the abundance 
of the Z ~ 110 nuclei has been established to be~ 4xl □-9 

of the abundance of the Fe group nuclei. 

The investigation has been performed at the 
Laboratory of Nuclear Reactions, JINR. 
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--1..(eJILIO HaCTO.Hll.{eH pa60TLI .HBHJIOCL 'npoBe,[{eHHe noHCKOB 

,[{aJieKHX TpaHcypaHOBhlX 3JieMeHTOB B ranaKTHqecKOM Be-

11.{eCTBe, e,[{HHCTBeHHLIM H3BeCTHhlM HCToqHHKOM KOToporo 

.HBJI.HeTC.H HJiKJIOHHa.H KOMnOHeHTa nepaHqHoro KOCMHqecKoro 

H3JiyqeHH.H I/. 
IlpoaeAeHHe TaKHX uccneAoBaHHH AaeT p.HA npeHMyll.{eCTB 

no cpaBHeHHIO C noHCKaMH CBepXT.H>KeJILIX 3JieMeHTOB B 3eM

HLIX o6pa3uax /2,3/. 
Bo-nepBhlX, corJiaCHO COBpeMeHHhlM npe,[{cTaBJieHH.HM, 

CHHTe3 T
0

.H>KeJihlX /H caepXT.H>KeJILIX/ 3JieMeHTOB MO>KeT 

OCy)UeCTBJIHTLC.H B UeJIOM p.H.[{e raJiaKTHqeCKHX 06beKTOB. 

B KaqecTBe HCTOqHHKa TaKHX HAep pa3JIHqHLie aBTOPLI pac

CMaTpHBalOT HYKJieOCHHTe3, npoHCXO,[{.H)UHH B o6onoqKaX HO· 

BhlX H caepXHOBhlX 3Be3,[{!4 ,51, B nyJILcapax / 6 ,71, 6eJILIX 

KapiIHKax181, a T:K>Ke rpaH,!lHO3HLie B3phlB006pa3HLie npo

uecCLI, npoHCXOA.HJUHe B .11,npax ranaKTHK 
191 

B npoTHBOno

JIO>KHOCTL 3TOMY, HCToqHHKOM CBepXTH>KeJihlX 3JieMeHTOB B 

ConHeqHoii cucTeMe c,ny>KHJI ~AHHHqHwii npouecc HyKneocHH • 

Te3a, HMeBWHH MeCTO 4,6 MApO.Aem TOMY Ha3a,n. 

Bo·BTOPLIX, npoueccLI HYKJieOCHHTe3a B ranaKTHKe 

HOC.HT HenpepLIBHhlH xapaKTep, npHBO,!l.HT K noCTOHHHOMY 

nonOJIHeHHIO o6JiaCTH ranaKTHqecKoro AHCKa /H raJiaKTH· 

qecK,oro rano/ BHOBL o6pa3!)BaHHLIMH .H.[{paMH. IIOCKOJILKy 

cpe,nHee BpeMH >KH3HH KOCMHqecKHX H,[{ep B ranaKTHKe 

cocTaBJI.Htn 106 - 10 7 Aem, HH>KHH.H rpaHHUa nepHOAOB nOJIY,".' 

pacna,na CBepXT.H>KeJILIX .11,nep B COCTaBe KOCMHqecKOrO.H3· 

nyqeHH.H, no ~paiiHeii Mepe, Ha OAHH· ABa nop.11,nKa MeHLWe, 

qeM ,[{JI.II 3eM~hlX o6pa3UOB. 

B·TpeTLHX, nocKOJILKY KOCMHqecKHe .11,npa o6Jia,[{alOT 

6OJILWHMH 3HeprH.HMH, HX H,!leHTH~HKaUHH /B OTJIHqHe OT 
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H,!(eHTHqJHKal.(HH CBepxnrn<enLIX 3neMeHT0B B 3eMHLIX o6-

pa31.(ax/ He HanaraeT HHKaKHX ,!(0II0nHHTenLHLIX ycnOBHH Ha 

HX 11epH0,!(LI 11onypac11a,!(a, ceqeHHH ,!(eneHHH, THIILI pac11a,!(a 

HT.,!(. 

TaKaH H,!(eHTHqlHKal.(HH llp0H3B0,!(HTCH 110 H0HH3al.(HH, 

C03,!(aBaeMOH TH)KenLIMH H CBepXTH)KenLIMH H,!(paMH llpH HX 

3aMe,!(neHHH B BeJ.QeCTBe ,!(eTeKT0pa. 

IlOHCKH ,!(aneKHX TpaHcypaH0BLIX 3neMeHT0B B ranaKTH

qecK0M BeJ.QeCTBe ocyJ.QeCTBnHnHCL ,!(BYMH IIYTHMH. 

1. IlpHMaH perHCTpal.(HH ranaKTHqecKHX K0CMHqecKHX 

H,!(ep C II0M0I.QLIO Cl.(HHTHnnHI.(H0HHLIX ClleKTp0MeTp0B, CT0-

II0K H,!(epHLIX 3MynLCHH, 11naCTHK0B H qepeHK0BCKHX JJ,eTeKT0-

poB, II0MeJ.QaeMLIX Ha wapLl".",30HJJ,LI H CIIYTHHKH/1 °-1,3 i. ,, , 

2. BLIHBneHHe. H H,!(eHTH<i>HKal.(HH cne,!(0B 0CTaH0B0K TH

)KenLIX K0CMHqecKHX H,!(ep B MHHepanax H3 MeTepHT0B, 

a TaK)Ke c II0BepXH0CTH JlyHLI, 0CH0BaHHaH Ha CIIOC06HOCTH 

HeK0T0PLIX CHnHKaTHLIX; MHHepanoB perHCTpHp0Ba TL T H)Ke

nLle H,!(pa B TeqeHHe, ,!(eCHTK0B H C0TeH MHnnH0H0B neTi14-I6/ 

KaK II0Ka3aHo B HaWHX 11pe,!(Ll,!(YlQHX pa6o:rax13 , 17 •22 /, 

HCCne,!(0BaHHH MHHepanoB H3 MeTe0pHT0B 1103B0nJIIOT cy-

1.QeCTBeHH0 II0BLICHTL qyBCTBHTenLH0CTL . II0HCK0B H,!(ep 

CBepXTH)KenLIX 3neMeHT0B B ranaKTHqecKHX K0CMHqecKHX 

nyqax. ,D;eiicTBHTenLHO, IIPHBe,!(eHHLle B pa6oTe 131 ,01.(eHKH 

II0Ka3LIBaIOT, qTo Hccne,!(0BaHHH 0,!(H0ro rpaMMa MHHeianoB 

H3 MeTeopHTa, HMeIOJ.Qero pa,!(Hal.(HOHHLIH B03pacT~lO neT, 

3KBHBaneHTHLI IIP0Be,!(eHHIO 0IILITa 110 IIPHM0MY o6nyqeHHIO 

,!(eCHTK0B T0HH TpeK0BLIX ,!(eTeKT0p0B B TeqeHHe 1 ro,!(a Ha 

op6HTe HCKYCCTBeHH0ro CllyTHHKa 3eMnH. 

Hccne,!(oBaHHH MHHepanoB H3 MeTeopHT0B, HMeIOIQHX 

B03pacT CBLIWe 100 MAH. 11e111, C03,!(aIOT eJ.Qe 0,!(Hy HHTepec

HYIO B03M0)KH0CTL /110 cpaBHeHHIO C 0IILITaMH 110 IIPHMOH 

perHCTpal.(HH, KOCMHqecKHX Jl,!(ep/, a HMeHH0, B03M0)KH0CTL 

IIPHMOH perHCTpal.(HH K0CMHqecKoro H3nyqeHHH_ B3PLIB0B 

H0BLIX H CBepxH0BLIX 3Be3,!( B He11ocpe,!(CTBeirnoii 6nH30CTH 

OT ConHeqHoH CHCTeMLI, BO BpeMH ee 11pe6L1BaHHH B CIIH

panLHLIX pyKaBax ranaKTHKH 1221. B 3T0M cnyqae HH)KHHH 

rpaHHI.(a BpeMeH )KH3HH cBepXTH)KenLIX H,!(ep, 011pe,!(enHeMaH 

BpeMeHeM 11poneTa TaKHX H,!(ep OT HCT0qHHKa ,!(0 0KpecT

H0CTH ConHI.(a, Morna 6LITL Ha 3-4 II0pH,!(Ka MeHLWe cpeJJ,

Hero BpeMeHH )KH3HH K0CMHqecKHX H,!(ep B ranaKTHKe. 

4 

B KaqeCTBe 061.eKTa Hccne,!(oBaHHH HaMH 6LmH BL16paHLI 

onHBHHLI H3 11annacHTa MapLHnaxTH, HMeIOJ.Qero pa,!(Hal.(H0H

HLIH B03paCT /176±12/ MAH.11e111 /18/ B 3T0M MeTeopHTe 

paHee 6LmH o6Hapy)KeHLI yqacTKH, pac11ono)KeHHL1e Ha rny-

6HHe CBLIWe 4-5 CM OT ero 11epB0HaqanLHOH /.!(OaTMoc<l>ep

HOH/ IIOBepXHOCTH/l7,18/. 

B HaWHX 11pe,!(L1,!(YI.QHX HCcne,!(0BaHHHX coo61.QanocL 06 

H,!(eHTH<i>HKal.(HH TpeK0B TH)KenLIX K0CMHqecKHX H,!(ep B ycno

BHHX <l>oHa Ka11HnnHpHLIX BKn10qeHHH H ,!(HCnoKal.(HH 121 { o Ka

nn6pOBKe onHBHH0B H3 11annacHT0B ycKopeHHLIMH H0HaMH 

OT THTaHa ,!(0 KCeH0Ha, 06 HCCne,!(0,aHHHX TepMHqecKOH 

CTa6HnLHOCTH Hellp0HBneHHLIX TpeK0B 
3
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( CHCTeMa

THqecKHH llp0CM0Tp 62 MM 3 onHBHH0B H3 MeTeopHTa 

MapLHnaxTH, 11poBe,!(eHHLIH HaMH e 1975 ro.!(y/22<1103aonHn 

nonyqHTL 3HaqeHHH OTHOCHTenLHOH pac11pocTpaHeHH0CTH 

rpy1111 H.!(ep c Z 2:. 52, ycpe,!(HeHHL1e 3a 11epHo,!( ,!(0 170-

180 MAH.Aem. liLXna 11onyqeHa TaK)Ke Bepxm1H rpaHHI.(a 

pac11pocTpaHeHH0CTH H,!(ep c Z,? 110 Ha ypoBHe _::': 1,5 .1 o-8 

oT pac11pocTpaHeHHOCTH H.!(ep rpy1111L1 )Kene3a/22/. 

3a,!(aqeii HaCTOHIQeH pa60TLI JIBHn0CL npoBe,!(eHHe ,!(anL -

HeHWHX II0HCK0B cne,!(0B _OT 0CTaH0B0K CBepXTH)KenLIX H,!(ep 

B onHBHHax H3 MeTeop.nTa MapLHmixTH. C 3TOH l.(enLIO 

6Lmo CMOHTHpoBaHo HecKonLK0 coTeH KpHcTannoB onHBHH0B 

H3 3T0r0 MeTeopHTa, OT06paHHLIX B MeCTaX C llnOTHOCTLIO 

TpeKOB /S-7' 6/ :'l O 6 .,,Ha CM 2 /IIOBepXHOCTHLle yqacTKH MeTeo

pHTa/, H H3 BHyTpemrnx noKanH3al.(HH, HMeBWHX 11n0TH0CTL 

/1,5 +2,5/.1O 6 TpeK0B Ha cM2. Pa3MepLI CM0HTHp0BaHHLIX 

KpHCTannoB C0CTaBnHnH OT 2x2 JJ.0 ·4x5 MM 2 • / / 
· 21 

KaK II0Ka3anH HaWH 11pe,!(L1,!(Y1.QHe Hccne,!(0BaHHH ,!(nH 

auyTpeHHHX yqacTK0B MeTeopnTa /rny6HHa pac11ono)KeHHH 

CBLIWe 4+ 5 CM/~ TpeKH H,!(ep rpyllDLI Fe H 6onee TH)KenLIX 

H,!(ep cocpe,!(0T0qeHLI B 0TH0CBTenLH0 Y3K0M HHTepBane yr

noB / puc.1/. B CBH3H c 3THM ,nnH yBenuqeHHH 3<l><l>eKTBBHOCTB 

perHCTpal.(HH IIP0TH)KeHHLIX TpeK0B II0BepxH0CTH KpHCTan

noB opneHTHP0BanHCL 11p~HMy1.QeCTBeHH0 110,!( IIPHMblM yrn0M 

K II0BepXH0CTB MeTeopHTa. 

Ilocne 11onnpoBKB 11oaepxHoCTH Kp11cTannL1 TpaaunHCL 

B paCTBope. 11pe,nno)KeHH0M B pa6oTei23/ MO,!(H<l>Bl.(HpoBaHHOM 

,!(o6a.BneHHeM 3 z J.QaBeneBOH KHCnOTLI. TeMllepaTypa TpaB

neHHH 6L1na 100-110 ° C; ,!(nH 11pe,!(0TBpa1.QeHBH HCllapeHBH 

B,O,!(LI paCTB0PLI 110Me1.QanHCL B repMeTuqecKH 3aMKHYTLle 
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Puc. 1. Yz11oebie pacnpeoe11e11w1 c11eooe J1.0ep zpynnb1 Fe 
/eeepxy/ u JI.Oep c Z ::,_ 36 /e11u3y/. Pacnpeoe11e11uJ1. mpe1we 
no a3uMymy • /a/, no yz11aM nozpyJ1Ce11uJ1. • /6/. 

COCYAhl H3 Te~noHa. BpeMH TpaaneHHH COCTaBnHno OT 24 
AO 48 "· IlpH BhlHBneHHH TpeKOB, 3aKmo'leHHhIX B o6beMe 

/2,t 1 

KPHCTannoB, attanorH'lHO pa6oTe ', HCilOilh30BanHCh ec· 

TeCTBeHHhie TpemHHhl, TpeKH TH)KenhIX HAep, Ae~eKThl Kpn· 

CTannH'leCKOH CTPYKTYPhI onHBHHOB. KpHCTannhI, _He HMeB· 

nme TpelQHH H APYrHX Ae~eKTOB CTPYKTYPhl; IlOABepranHCh 

nocneAOBaTenhHOH nocnOHHOH nonHpOBKe H TpaaneHHIO /c 

rnaroM 3CY-: 40 M KM/. · 

4aCTh KPHCTannoB 6hrna o6ny'leHa nepneHAHKynHpHO 

noaepxuocTH HOHaMH Kceuoua c 3Hepruen 7 ,3 M:JB ua HyK· 

noH, o6pa3yIOmHMH TpeKH AilHHOH 55 Ml<M122:IIpHMeHHnach 

TaK)Ke IlPCAilO)KeJIHaH B pa6oTe 1251 MeTOAHKa o6ny'leHHH 

KpHCTannon OilHBHHa 6onhllIHMH IlOTOKaMH HOHOB · aproHa 

'lepe3 CHCTeMy meneii llIHpHHOH 20-25 Ml<M II c rnaroM 

150-200 Ml<M. TaKaH npou.eAypa Il03BOnHna BhlHBilHTh 

TpeKH, nonHOCThlO 3aKnIO'leHHhie B 06beMe KPHCTannoB. 

Ha nepBOM 3Tane 3THX HccneAOBaHHH IlPOBOAHnOCh H3Mepe • 

HHe Bcex TpeKOB, HMeBllIHX AilHHy CBhillle 40 Ml<M ,AnH no· 

Kan113au,Hii, pacnono)KeHHhIX ua rny6uuax oKono 5 CM OT 
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Puc. 2. Pacnpeoe11e11ue 011u11 c11eooe J1.0ep c Z > 36 611J1. 
noeepx11ocm11blx y'-lacm1<oe Memeopuma MapbJ1.11axmu. 

AOaTMOC~epHOH noaepXHOCTH /nnoTHOCTh TpeKOB rpynnM 

Fe"' 5.106 Ha CM 2/ H OKOilO 8·9 CM /nnOTHOCTh TpeKOB 

rpynnh1Fe"' 1.,5:- 2,5.10 6 ua CM 2 /. Bcero 6hrno npocMoTpeHo 

75 MM3 onHBHHOB H3 noaepXHOCTHhIX y'laCTKOB MeTeopHTa 

H 60 MM 3 onHBHHOB H3 rny6HHHhIX noKanH3aU,HH. 

Pe3ynhTaThl npOCMOTpa . npeACTaBneHhl Ha puc. 2,3. 
IlOCKOilhKY AilH · o6naCTH' AilHH, TpeKOB 40-160 M l<M 

Heo6XO,AHMO BBO,AHTh 6onhll1He H B 3HatfHTenhHOH Mepe 

HeonpeAeneHHhie nonpaBKH, YtfHTh1Ba10mHe reoMeTpHtfeCKHe 

ycnOBHH BhIHBneHHH TaKHX cneAOB 1221 Mhl orpaHHtfHBaeMCH 

paCCMOTpeHHeM o6naCTH ,AilHH cneAOB CBhlllle 160 Ml<M. 
KaK HeOAHOKpaTHO OTMetfanOCh a npe.I(hIAYlQHX pa6o· 

Tax 115, 16 , 17- 22 /, rnaBHaH TPYAHOCTL npu pacrnu~pOBKe 

pacnpeAeneHHH AilHH cne,AOB. / puc. 2,3/ COCTOHT a ycTa· 

HOBneHHH O,AH03HatfHOH 3aBHCHMOCTH HX TpaBHMLIX AilHH 

OT aTOMHOro HOMepa Z KOCMHtfeCKHX HAep, 3aMeAnHIO· 

IQHXCH ,AO OCTaHOBKH a KPHCTannax onHBHHa. 3Ta TPYAHOCTL 

CBH3aHa C OTCYTCTBHeM AOCTaTOtfHO 3HepreTHtfHhlX ycKo· 

peHHLIX tfaCTHU. B o6nacTH aTOMHhIX HOMepoa z > 36. 
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IlpH paCIIIHqJpOBKe cneKTpOB 'AnHH cne'AOB B onHBHHax 

H3 MeTeOpHTOB Heo6XO'AHMO yqHTbIBaTb 3qJqJeKT qacTHqJioii: 

perpeCCHH TpeKOB. 3a cqeT HarpeBaHHH B KOCMHqeCKHX 

ycnOBHHX H 3qJqJeKT OT H'AepHbIX B3aHMO'AeHCTBHH KOCMH

qecKHX qacTH.U C Me:>K3Be3'AHhlM ra30M H C noaepXHOCTHbIM 

cnoeM BeII.J;eCTBa MeTeopHTa MapbHnaXTH /'AO HeCKOnhKHX 

.necHTKOB rpaMMOB Ha cM2 /. 

3TH 3qJqJeKTbl HeH36e:>KHO npHBO'AHT K CMeII.J;eHHIO, pac

IIIHpeHHIO H crna:>KHBaHHIO .IJ;HCKpeTHhlX IlHKOB, COOTBeT

CTBYIOIUHX rpynnaM BeCbMa CTa6imbHbIX H'Aep a o6naCTH 

nnaTHHhl-CBHHI.J;a / Z = 76 -,-83/, TOPHH-ypaHa /Z = 90.;.-92/, 

a TaK:>Ke H.IJ;ep rHnOTeTHqecKHX caepxTH:>KenbIX 3neMeHTOB 

/Z~ll0/. OTCYTCTBHe Bhl'AeneHHbIX MaKCHMYMOB H MHHH

MYMOB a HaH6onee ,nnHHHOnpo6e>i<HOH qacTH cneKTPOB 

I puc. 2,3/ He Il03BOnHeT ycTaHOBHTb O.IJ;H03HaqHo COOTBeT

CTBHH ,nnHH cne,noB B onHBHHaX H aTOMHbIX HOMepoB z Koc

MHqecKHX H,nep. 

B CBH3H C 3THM 'AanbHeHIIIHe IlOilbITKH paCIIIHqJP9BKH 

cneKTpoB 'AnHH npoH3Bo,n;HnHci. ,nayMH nyTHMH 1221. 
Bo-nepaL1x, 6LmH npo:ee,neHLI nony3MnHpHqecKHe o.u;eH

KH TpaBHMOH ,nnHHbl cne,noB a onHBHHax a o6naCTH aTOMHbIX 

HOMepoB Z > 36. 

C 3TOH .u;enbIO HCilOnb30BanHCb 3KCnepHMeHTanhHbie 

,naHHbie O TpaBHMbIX 'AnHHax cne.IJ;OB ycKopeHHhlX H'Aep B 06-

naCTH aTOMHbIX HOMepoB Z = 23-,-36 / 19 ,22 ,25/. ,l:(anee, 

B paMKax MO'Aemi, npe,nno:>KeHHOH Ka.u;eM H Ko6eTHqeM 1261 , 

npOH3B0,IJ;Hnacb 3KCTpanonHI.J;HH TpaBHMblX 'AnHH cne,noB B 

o6naCTH 6onbIIIHX 3HaqeHHH aTOMHbIX HOMepoB z H'Aep. 

3Ta 3KCTpanonH.u;HH npOH3B0,IJ;Hnacb C yqeTOM 3qJqJeKTa qac

THqHoii perpeCCHH TpeKOB H npHBO.IJ;Hna K COKpaII.J;eHHIO 

,nnHH cne'AOB H,nep :>Kene3a OT 13,5 'AO 7-8 MKM B onHBHHax 

H3 MeTeOpHTa MapbHnaXTH • 

CornaCHO o.u;eHKaM, npHBe.IJ;eHHhlM B pa6oTax 
117 

,l 9/ , 

HarpeBaHHe B KOCMHqecKHX ycnOBHHX 'AOn:>KH0 npHBO.IJ;HTb 

K COKpaII.J;eHHIO 'AnHH cne'AOB H'Aep c Z > 36 He 6onee qeM 

Ha 2O-250/o. C yqeTOM 3Toro 3qJqJeKTa TpaBHMaH 'AnHHa 

cne,noB H.IJ;ep ·c Z = 50 COCTaBnHeT OKOno 160 MKM, H,nep 

c Z = 70 - 280 MKM, ,nnH o6nacTH aTOMHbIX HOMepoB 

86 :5 Z :S 92 - OT 560 'AO 700 MKM. ,l:(nHHa cne.IJ;OB H,nep 

c Z ~ 110 .IJ;On:>KHa npeBOCXO'AHTb 1300 MKM. 
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)],pyroii nyTh HJJ.eHTH<PHKauuu aT0MHhlX HoMepoB Z pa3-
nH'-IHhlX rpynn HJJ,ep C0CT0HT B H0PMHP0BKe nony'-leHHhlX 
pacnpe.n.eneHHH .n.nHH cne)].0B II0 0TH0llleHHIO K HaH6onee 
npe.n.cTaBHTenhHhlM rpynnaM JneMeHT0B, ... BX0JJ.HI.UHX B C0CTaB 
ConHe'-IHOH CHCTeMhl /rpylIIIhl aT0MHhlX H0MepoB 48 :s-z ~ 58 
u 76 <Z < 83/ npu ycnoBHH, '-ITO Manhle pacnpocTpaHeHHo
cTH i.n.ep- B o6nacTH 62 <Z < 75 H 83 <Z~ 89 cooTBeTCTBYIOT 
MHHHMyMaM B cneKTpax -.n.n;H cne.n.oB 127 I. 

113 puc._ 2,3 .n.eiiCTBHTenhHO cne.n.yeT Ka'-leCTBeHH0e 
C00TBeTCTBHe y6hlBaHHH '-IHCna cne,Il.0B B o6naCTH .n.nHH OT 
160 JJ.0 900 MKM H K0Hl.{eHTpal{HH JneMeHT0B ConHe'-IHOH 
CHCTeMhl. O.n.HaK0 B 3THX CIIeKTpax .n.nHH II0Ka He y.n.aeTCH 
Bhl,Il.enHTh MaKCHMYM0B, C00TBeTCTBYIOIUHX rpynnaM HaH-
6onee pacnpocTpaHeHHhlX HJJ.ep. 

llCXOJJ.H H3 H3BeCTHOH pacnpocTpaHeHHOCTH H,Il.ep rpyn
Ilhl T0pHH-ypaHa B ConHe'-IHOH CHCTeMel27(uenecoo6pa3HO 
npe.n.non0)KHTh, '-ITO nHlllh HHTepBan .n.nHH 740-900 MKM 

o6ycnoBneH T0pM0)KeHHeM .n.onr0)KHBYLUHX H)].ep 3TOH rpyn
Ilhl 22 , • B 3T0M npH6nH)KeHHH cne)].hl OT 0CTaH0B0K HJJ.ep 
c Z ::..110 .n.on)KHhl 6h1Th ~1400 MKM. 

OTH0111eHHe nnoTHOCTeii cne.n.oB HJJ.ep rpynnhl ,Kene3a 
.n.nH n0Kanu3auuii, pacnono,KeHHhlX Ha rny6HHe -5 H -8-9 CM 

OT .n.oaTMocqiepHOH II0BepXH0CTH MeTeopHTa MaphHnaXTH, 
C0CTaBnHeT 2,5±0,5. B TO )Ke BpeMH H3 C0II0CTaBneHHH 
cneKTp0B .n.nHH cne)].0B c f 2: 160 MKM, npe,Il.CTaBneHHhlX 
Ha puc. 2 H 3, cne.n.yeT' '-ITO C H3MeHeHHeM rny6HHhl OT 
- 5 JJ.0 8-9 CM o6'beMHaH nn0TH0CTh cne.n.oB H)].ep c Z 2: 50 
yMeHhlllaeTCH B 4,7±0,6 pa3a. O6naCTH aT0MHhlX H0MepoB 
Z ~ 80 / f ~ 460 MKM/ C00TBeTCTByeT 248 TpeK0B Ha 
puc. 2 H BCero 28 TpeK0B Ha puc. 3, T.e • .n.nH rpylIIIhl 
HaH6onee TH)KenhlX H,Il.ep o6'beMHaH nn0TH0CTh cne.n.oB yMeHh-
111aeTC& npuMepHo B 7 pa3. 

3TOT pe3ynhTaT- o6ycnoaneH 6onee BhlCOKOH Bep0HT
H0CThIO HJJ.epHhlX B3aHMO,Il.eHCTBHH qacTHU C z ~ 50 H 
rpylIIIhl 6onee TH)KenhlX H,Il.ep B Bell{eCTBe MeTe0pHTa no 
cpaBHeHHIO C HJJ.paMH Fe, a TaK)Ke pa3nH'-IHHMH B 3aBHCHM0-
CTH "npo6er-JHeprHH" .n.nH 3THX rpynn HyKnH)].0B. B 3TOH 
CBH3H Heo6XOJJ.HMO II0)].'-lepKHYTh, '-ITO .n.anhHeHIIIHH aHanH3 
pacnpe.n.eneHHii ~nHH cne.n.oa B onHBHHax, pacnono)KeHHhlX 
Ha pa3nH'-IHhlX rny6HHaX B MeTeopHTax, II03BOnHT, 0'-leBHJJ.-
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HO, nony'-IHTh HHqiopMal{HIO 06 3HepreTH'-leCKHX cneKTpax 
ranaKTH'-leCKHX K0Cl\!H'-leCKHX HJJ.ep B o6nacTH Z:::.:..5O. 

C uenhIO cyll{eCTBeHH0ro Il0BhlllleHHH '-IYBCTBHTenhH0CTH 
IIPH Il0HCKaX naneKHX --rpaHcypaH0BhlX JneMeHT0B B ranaKTH
lfeCKHX K0CMHlfeCKHX nyqax 6Lm npennpHHHT JJ.0II0nHHTenb
HhlH' npoCM0Tp HeCK0nhKHX C0TeH KpHCTannoB onHBHHa, 
HMeB111Hx nnoTH0CTb cne.n.oa HJJ.ep rpynnh1 )KeneJa/4-6/.1O6 

Ha CM 2 

IlpH '.HOM BbI6HpanHCh H H3MepHnHCh nHlllh TpeKH, 
HMeBIIIHe .n.nHHy OT 280 MKM H Bhillle. Bcero 6hlno npo
CM0Tpeno .n.ononHHTenLH0 0Kono 100 MM

3
_onHBHH0B H3 

yqacTK0B, pacnono)KeHHhlX na rny6HHe - 5 CM OT JJ,0aTMo
cqiepHOH Il0BepXH0CTH MeTeopHTa MapLHnaxTH. PeJynhTaThl 
Ilp0CM0Tpa BMeCTe C npe)].LIJJ.YIUHMH )].aHHhIMH )].ml f ~280 MKM 

npHBeJJ,eHhl Ha puc. 4. CyMMapHhlH o6'heM np0CM0TpeHHhIX 

KpHCTannoB onHBHHa COCTaBHn 174 MM3 ,KonH'-leCTBO Tpe
KOB, npe.n.cTaBneHHhIX Ha puc. 4, npeBhilllaeT 1230. 

B ma611u1Je np1rne.n.enL1 JualfeHHH pacnpocTpaneunocTH 
rpynn HJJ,ep c Z 2: 70, Z 2: 80, Z ::::_ 86, Z ~ 90 no OTHOllleHHIO 
K pacnpocTpanennocTH HJJ.ep rpynnLI Fe, nonyqenHLie HJ 
ananHJa pacnpeneneHHH .n.nm1 cne.n.oa c e ~ 280 MKM. 

3TH JHalfeHHH conocTaBnHIOTCH c pe3ynbTaTal\-m, nony'-leH
HhIMH 3a nepHOJJ. C 1968 no 1976 22. B 3KCnepHMeHTaX, 
Bb!IlOnHeHHhIX ~Ha 111apax - 30HJJ,ax H cnyTHHKax C IlOMOll.{hIO 
CTOilOK HJJ,epHhIX 31\tynLCHH H nnaCTHKOB /I0-1 2/. 

Cne.n.yeT OTMeTHTh YJJ.OBneTBOPHTenLHOe cornacHe no
ny'-leHHhIX HaMH 3Haqe1rnii pacnpocTpaneHHOCTeii pa3mllfHblX 
rpynn HJJ,ep B KOCMH'-leCKHX nyqax H Conne'-IHOH CHCTeMhl, 
Ja HCKJIIO'-leHHeM o6nacTH Z ~ .86, r.n.e JHalfeHHH, nonyqen
HLie C IlOMOll.{hl0 TpeKOBhIX MeTOJJ.OB, B HeCKOnhK0 pa3 
npeBhilllaIOT ConHelfHYIO pacnpocTpaHeHH0CTh. 

O.n.HaKO B .n.pyroM KpaiiueM npe.n.nonO,KeHHH, '-ITO TonL
KO TpeKII c f ~ 740 MKM o6ycnoBneHLI H)].paMH c Z ~ 90, 
conne'-IHaH H MeTeopHTHaH pacnpocTpauenuocTH y.n.oaneTBo
PHTenhno cornacyroTcH /cM. ma611./. 

ll3 rpaqiHKa puc. 4 cne.n.yeT, '-ITO ne 6bmo naii.n.eHo HH _ 
OJJ.HOro TpeKa .n.nHHOH CBhlllle 1400 MKM. EJJ.HHCTBeHHhlll 
TpeK .n.nHHOH ~ 1100 MKM /HH3K03HepreTH'-IHhIH yqacT0K 
TpeKa BhlXO)].Hn 3a npe.n.enhI KpHCTanna/ B paMKax 3TOH 
3KCTpanonHUHH Mor 6hITh o6ycnoBneu HJJ.P0M C z 2: 97. 
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Ta6/lUfla 

PacnpocTpaHeHHOCTh 3JieMeHTOB C z > 70 B KOCMH'IeCKHX 
ny11ax H ConHe11Hoii CHCTeMe 

Z si:aep OmrnHHhI na Maphsi:naxrn 3MynhCHH, flna- ConHeq-

. NTR. ·ez /C Fe NT~ CTHKH Ha SI CH-

S,/C creMa 
Fe(A.Ka-

MepoH) 

S/C Fe 

> 70 1324 4,8.10-6 120 10-s 6,8.10-6 

~ 80 610 2,1.10-6 .- - > 3,8.10 - 6 

~ 86 225 8,0.10-1 28 10-6 10-1 

-~ 90 38 1,3.10-1 - - 10-7 
.. 

~ 97 . 1 4.10 - 9 0 :: 5.I0-8 

Ilony11eHHOe B 3THX OilhITax HOBOe 3Ha11eHHe HH)KHeii 

rpaHHUhl pacnpocTpaHeHHOCTH CBepXTH)KeJihIX H,IJ;ep B ranaK

TH'IeCKHX KOCMH'IeCKHX ny11ax COCTaBJIHeT 5- 4.10·9 no OT· 

HOWeHHIO pacnpocTpaHeHHOCTH H,IJ;ep rpynnhl )KeJie3a. qyB-
. . 

CTBHTeJihHOCTh, ·,!J;OCTHrHyTaH B onbITaX C OJIHBHHaMH H3 

MeTeOpHTa MapbHJiaXTH, no KpaiiHeii Mepe B 10 pa3 npe

BhIWaeT ypoBeHh 11YBCTBHTeJihHOCTH npH nOHCKaX CBepx -

TH)KeJihIX 3JieMeHTOB C nOMOI..QhlO H,IJ;epHbIX 3MYJihCHH H nna

CTHKOB. 

IlpoBe,IJ;eHHe .u;aJILHeiiWHX HCCJie,IJ;oBaHHH OJIHBHHOB H3 

MeTeOpHTa MapJ,1m3:XTH, a TaK)Ke H
0

3 iiannaCHTOB l:lrn 

CT3HWH, JIHnoBCKHii. XyTop, HMeJOI.QHx pa3JIH11HLie 3Ha11eHHH 

pa.u;HaUHOHHOro B03pacTa, n03BOJIHT He TOJihKO cyI.QeCTBeHHO 

IlOBhlCHTh 11YBCTBHTeJihHOCTh noHCKa CBepxTH)KeJihIX 3ne

MeHTOB B ranaKTH'IeCKHX KOCMH'IeCKHX ny11ax, HOH nony-

11HTh HmpopMaUHIO 06 HHTeHCHBHOCTH' 3HepreTH11eCKHX H 

3apH,IJ;OBhIX cneKTpax TaKHX 11acTHU H 06 HX B03MO)KHhIX 

H3MeHeHHHX 3a nepHO,!J; ,!J;O 200 M/lH./lem. 
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B 3aKJIIO'leHHe aBTOpbl Bl,Ipa>KaIOT rny6oKyIO 6naro,D;ap
HOCTh r.H.<l>nepony 3a IlOCTOHHHOe BHHMaHHe K pa6oTe H 
none3Hhle o6cy>K,D;eHHH. ABTOpbl BeChMa npH3HaTenhHhl 
n. Ilennacy 3a IlOMO~h npH aHanH3e 3KcnepHMeHTaJihHhIX 
.D;aHHLIX, a TaKme x.rerennep H H.H.raapHnonoii 3a no
Mo~h npH_o6pa6oTKe H npocMOTpe OJIHBHHOB MeTeopHTa 
MaphHJiaXTH. 
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