
HH3KHX .n:aBJIeHHI1 CTaHOBHTCH TOtIHbIMH. CJIe.n:OBaTeJlbHO, MO)KHO npe.n:no­

JIO)KHTb, tITO H B 06J1aCTH BbICOKHX .n:aBJleHHH: YKa3aHHOe paCXO)K.n:eHHe 
B 3Ha'IHTeJIbHOH: Mepe BbI3BaHO HeTOtIHOCTbIO .n:aHHbIX pa60TbI [3]. B nOJlb-
3y ::nora BbIBo.n:a rOBopHT TaK)Ke TOT <paKT, 'ITO eCJHI paC'IeTHbIe .n:aHHbIe 

.9TO}! pa60TbI no OCTaTOllHOH: TeMnepaType T* npHHHTb 3a .9KCn'epHMeHTaJlb­

HbIe H C HX nOMombIO no <popMyJle (7) paCCtIHTaTb TeMnepaTYPY y.n:apHoro 
C)KaTHH, TO nOJIytIeHHaH TaKHM nYTeM KpHBaH 3Ha'IBTeJlbHO npH6J1H3HTCH 

K COOTBeTCTBYIOmeH CnJlOillHOH: KPHBOH: Ha pHC. 2. 
C Y'IeTOM CKa3aHHoro MO)KHO YTBep)K.n:aTb, tITO npe.n:JIaraeMb!H: B HaCTOH­

me}! pa60Te MeTO.n: OIJ,eH!<H TeMnepaTYP T * H T HBJlHeTCH BrrOJlHe y.n:oBJIeTBO­

plITeJlbHbIM. 

B 3aKJIIOtIem!e 3aMeTHM, 'ITO BbIBe.n:eHHbIe B HaCTOHIIleH: pa60Te <POp My­

JIbI MO)KHO HCnOJlb30BaTb TaK)Ke .n:JlH paCtIeTa TeMrrepaTypbI y.n:apHoro C)Ka­

THH rro .9KCrrepHMeHTaJIbHO H3MepeHHOH: 3aBHCHMOCTH OCTaTO'IHOH: TeMrrepaTY­

pbX OT aMnJlHTy.n:bI y.n:apHoro <PPOHTa. HaKoHeIJ" eCJIH .9KCrrepHMeHTaJIbHO 

onpe.n:eJlHTb TOtIHYIO <P0PMYJlY KpHBbIX pa3rpY3KH H, CJle.n:OBaTeJlbHO, .9<p<peK­

THBHbIe .n:aBJIeHl-IH p, TeMnepaTypbI T* Ii T no TeM )Ke <p0pMYJIaM MO)KHO 

paCCtIHTaTb TOtIHO. 
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r. n. BaOBbtKU1i, A. H. p'peMU1i, C. B. flepUlU1i, 

H. p'. LUeBaA?eBCKUU 

(MocKBa) 

9KcnepHMeHTaJlbHOe HCCJle.n:OBaHHe npeBpaIIleHHH BemeCTBa npB cBepx­
BbICOKHX .n:HHaMHtIeCKHX .n:aBJIeHHHX HI\lIeeT Ba)KHOe 3HatIeHHe B pH.n:e HaytI­

HbJX acrreKToB, B tIaCTHOCTH npH H3ytIeHHH HBJIeHI1H: nepeKpHCTaJIJIH3aIJ,I1H 

BemeCTBa B np0IJ,ecce npoxO)f{.n:eHHH CHJIbHbIX y.n:aPHbIX BOJlH, HarrpHMep, 

npH coy.n:apelmH KpynHbIx KOCMHlleCKHX TeJI, .n:BH)KymHxcH co cBepxBblcOKH­

MH KOCMHlleCKHMH CKOPOCTHMH. Coy.n:apeHHe TaKI1X TeJI, J{aK XOPOillO I13BeCT­

HO, aHaJlOrH'IHO B3 PbIBY [I], npH KOTOPOM npOI1Cxo.n:HT I<HHeTHtIeCKHe 

<pH3I1KO-XHl\IHQeCKHe peaKIJ,HH, npHBO.n:HmHe K H3MeHeHHIO XHMHlleClwro Ii 



MHHepaJIbHOrO COCTaBa . O )1.HH Ma TaKMX aCneKTOB, MMelOIll.MX Ba)l{HOe SHatIe­
HHe B KOCMOXMMHM' yrJIepO)1.a,- Kp MCTaJIJIMsau,MH aJIMaSOB B MeTeOpHTaX 

npM CBepXBbICOKHX )1.HHaMM'leCKMX )1.aBJIeHHHX. 
AJIMaSbI MSBeCTHbI B KaMeHHhlX MeTeOpMTaX - ypeMJIMTaX M B )l{eJIeSHOM 

MeTeopHTe Canyon D iablo. B ypeMJIMTaX aJIMaabl HaXO)1.HTCH B BM)1.e CPOCT­

KOB MHKPOKPHCTaJIJIOB « 1 1\1K) aJIMaaa C rpacpMToM (pasMepbI TaKHX 
CPOCTKOB )1.0 1 MM), pacnpe)1.eJIeHHbIX Cpe)1.M sepeH CHJIHKaTOB . nO)1.pOOHOe 

HCCJIe)1.0BaHMe aJIMaSOB M cO)1.ep)l{aIll.MX MX ypeMJIHTOB cpaBHMTeJIbHO C )1.py­

rMMM MeTeopMTaMM nOKaSaJIO, tITO ypeMJIMTbI MMelOT pH)1. OOIll.MX ocooeHHo­
cTeH cTpoeHHH C pe)1.KOH rpynnoH KaMeHHblX MeTeopMToB - yrJIMCTbIMM 

XOH)1.pMTaMM. PesYJIbTaTbI CpaBHFlTeJIbHbIX MCCJIe)1.0BaHHH yrJIMCTbIX XOH)1.PM­
TOB M ypeMJIMTOB, BMeCTe C TeOpeTIIqeCKMM paccMoTpeHMeM BOaMO)l{HbIX 

CPHSHKO-XHMHtIeCKMX nepexO)1.0B cpas, nOKaSbIBaIOT, tITO ypeMJIMTbI oopasoBa­

JIflCb B pesYJIbTaTe y)1.apHOH nepeKpHCTaJIJIMaau,MM B KOCMHtIeCKOM npocTpaH­

CTBe, BepOHTHee Bcero, HS BeIll.eCTBa yrJIHCTbIX XOH)1.PMTOB npH Bos)1.eifcTBMM 

CBepXBbICOKHX )1.HHaMHtIeCKHX )1.aBJIeHHH (300-7-600 Koap). npH 3TOM H3 

yrJIepO)1.HCTOrO BeIll.eCTBa yrJIMCTbIX XOH)1.PHTOB MOrJIH KpMCTaJIJIHSOBaTbC5I 

aJIMaSbI ypeMJIMTOB [2, 3]. 
OcooeHHocTH y)1.apHOH nepeKpHCTaJIJIHsau,Mfl ~(eJIeSHorO MeTeopMTa 

Canyon Diablo nOKaSbIBaIOT, tITO 3TOT rHraHTcKII1I KpaTepooopasYIOIll.MH 

aJIMaSCO)1.ep)l{aIll.MH MeTeopMT npM BspbIBe BO BpeMH y)1.apa 0 3eMJIIO npeTep­
neJI )1.aBJIeHMe ~ 1000 Koap,. AJIMaaCO)1.ep)!{aIll.Me CPOCTIUI, pasMepbI KOTO­

pbIX )1.0CTHraIOT 2-7-5 MM, oopaaOBaJIIiCb npH BspbIBe, BepoHTHee Bcero, 

HS rpacpMTa [4] . 
XOTH MSBeCTeH pH)1. paoOT no npeBpaIll.eHHIO BeIll.eCTBa npl1pO)1.HbIX 

OOpaau,OB, BKJIlOl.JaH MeTeopHTbI, npH BOS)1.eHCTBHH )1.HHaMHl.JeCKHX )1.aBJIeHMH, 

a TaK)l{e paOOTbl no 3KcnepHMeHTaJIbHOMY cHHTeay aJIMaSOB npM p= 
=300 Koap [5], p=700 - 1400 Koap [6], 3KcnepHMeHTbI no y)1.apHoMY 

C)l{aTMIO BeIll.eCTBa yrJIMCTbIX XOH)1.PMTOB He npOBO)1.HJIMCb. C u,eJIblO BbIHCHe­

HMH YCJIOBHH oopaSOBaHl'IH MeTeopHTHblX aJIMaSOB npH Boa)1.eikTBIHI CBepx­

BbICOKMX )1.HHaMH'leCKMX )1.aBJIeHMH npOBe)1.eHa cepMH ()1.eCHTb) 31{CnepMMeH­

TOB no y)1.apHOMY C)l{aTMIO MeTeopMTHoro BeIll.eCTBa (C coxpaHeHHeM BeIll.e­

CTBa) C nOCJIe)1.YIOIll.HM MSY'leHMeM npO)1.yKTOB npeBparu.eHHH - BeIll.eCTBa 

yrJIMCTOrO XOH)1.pMTa MMreM npH p=500 Koap M rpacpMTa 5IP)1.bIMJIMHCKOro 

)l{eJIeaHOrO MeTeopMTa npM p= 1000 J<oap. 3KcnepHMeHTbI no y.n.apHoMY 
c}KaTHIO c coXpaHeHI1eM BeIll.eCTBa npOBO)1.HJIHCb no MeTO)1.y, paHee pas­

paOOTaHHOMY H npUMeHeHHOMY npM HCCJIe)1.0BaHIHI pH)1.a BeIll.eCTB [7]. 
3KcnepHMeHTaJIbHble YCJIOBHH ObIJIH B )1.0CTaTO'lHO XOpOllJeM npMOJIH)l{emUI 

K npe)1.nOJIaraeMbIM npMpO)1.HhlM YCJIOBHHM He TOJIbKO no BeJIM'lHHaM )1.aBJIe­

HHH, HO Mno CTeneHH OTKPblTOCTH CMCTeMbl. 

MeTO)1.HKa nO)1.rOTOBKH 3KcnepHMeHTaJIbHhlX npenapaTOB M npOBe)1.eHMH 

BapbIBHbIX 3KcnepHMeHTOB CJIe)1.YIOIll.aH. Oopasu,bI MeTeopHTa MHreM MOHTH­

pOBaJIHCb B CnJIaBe BY)1.a B KOJIbU,O Ha KOBapa (BHellJHHH )1.HaMeTp 15 MM, 
BblCOTa 2 MM) C nocJIe)1.YIOIll.eH llJJIHCPOBKOH H nOJIHpOBKOll nOBepxHocTeH. 

3KcnepHMeHTaJIbHbIH npenapaT nOMeIll.aJICH B CTaJIbHYIO aMnYJIY, r)1.e nJIOT­

HO npHJIeraJI K ee BHyTpeHHHM nOBepxHocTHM. AMnYJIa, COCTaBJIeHHa51 

MS )1.ByX B)1.BHHYTbIX 9)1.MH B )1.pyroH CTaKaHOB, oKpYlKaJIaCb MaCCHBHbIM 

CTaJIbHbIM KOJIbU,OM M YCTaHaBJIHBaJIaCb Ha MaccHBHoH CTaJIbHOH nO)1.CTaB­

Ke . HarpY)l{eHMe aMnYJIbI C npenapaToM npOHSBO)1.MJIOCb C TOpu,a C no­

MOIll.blO KOHTaKTHOrO aapH)1.a reKcoreHa )1.MaMeTpoM 100 MM M nJIOTHOCTblO 

1,72 r/cM 3, B KOTOPOM HHHu,MMpOBaJIaCb nJIOCKaH )1.eToHau,HOHHaH BOJIHa. 

MaJIbIH pasMep npenapaTa no cpaBHeHMIO C TOJIIll.HHOH oKpY)l{alOIll.eH ero 

CTaJIM M paaMepaMM SapH)1.a nOSBOJIHeT C'lHTaTb KOHel.JHOe )1.aBJIeHHe B HeM 

(T. e . nOCJIe peBepoepau,HM y)1.apHbIX BOJIH no npenapaTY) paBHblM )1.aB­

JIeHl110 B CTaJIM (500 Koap ) ,. JIerKOJIeTYQHe COe)1.liHeHHH, oopaSOBaBllJMeCH 

B pesYJIbTaTe y)1.apHOrO c)!{aTJ1H npenapaTa, BbIXO)1.MJIM I1S KaMepbI 'lepe3 

a a ao pbI Me)l{)1.y CTaKaHaMM. 
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06pa3UbI rpaqHITa 5J P.l1.bIMJIHHCKOrO MeTeOpHTa TaK)!{e MOHTHpOBaJIHCb 

B CnJIaBe BY.l1.a Ii nOMew:aJIHCb B CTaJIbHbIe aMnYJIbI BbIT5IHYTOM UHJIHH.I1.PH­
'leCKOM CPOPMbI, HMelOIUHe HapY)!{HbIM .I1.HaMeTp 20 H .I1.JIHHY 150 MM. OHH no­
MeruaJIHCb no OCH UHJIHH.I1.pH'leCKOrO 3ap5I.I1.a JIHTOM CMeCH TPOTHJI - reKCO­

reH C .I1.HaMeTpoM 120 MM, HHHUIUIpoBamIe .I1.eTOHaUHH B KOTOPOM npoH3Bo­
)I.HJIOCb no OCH C Topua 3apfl.l1.a. ITo npOBe.l1.eHHbIM oueHKaM, .I1.aBJIeHHe 

B 06pa3ue COCTaBJIflJIO ,....., 1000 K6ap. B 060HX CJIyqaflX Harpy)!{eHHfI BpeM5l 

B03.11.eMCTBHJI CBepXBbICOKoro .I1.aBJIeHHfI Ha 06pa3eu oueHeHO B 6...;.-8 MKC. 

ITocJIe npOBe.l1.eHHfI 3KcnepHMeHTOB KaMepbI BCKpbIBaJIHCb, If BerueCTBO 

aHaJIH3HpOBaJIOCb. 06pa3UbI yrJIHCToro XOH.I1.pHTa MHreH B npouecce 3Kcne­

pHMeHTaJIbHOrO B3pbIBa B 60JIbllII1HCTBe CJIY'laeB 6bIJIH TOHKO .I1.HCneprHpOBa­
Hbi. 06pa3eu, coxpaHHBIIIHI1cfl B HaH60JIbllIe~I CTeneHH, npe.l1.CTaBJIeH Ha 

pI1cyHKe. OH npOHH3aH Y.I1.JIHHeHHbIMH nYCTOTaMH H no CBoeM CTpYKType 

HanOMHHaeT ypeHJII1TbI. CHJIbHafl nepeKpHCTaJIJIH3aUH5I 06pa3ua BH.I1.Ha Ii 

B neTporpacpH'leCKOM llIJIHcpe. 

,.UJI5I BbI.I1.eJIeHHfI yr JIepO.l1.HCTOrO Bew:eCTBa 3KcnepHMeHTaJIbHble MeTeo­

pHTHble 06pa3UbI 06pa6aTbIBaJIHCb HF - 11 HCI-KHcJIoTaMI1 npH HarpeBaHI1H 

B nJIaTHHOBOM 'lalliKe. ITocJIe TruaTeJIbHOrO pa3JIO)!(eHH5l MHHepaJIbHbIX cpa3 

OCTaJIHCb nOJIHKpHCTaJIJIHlJeClme 3epHa yrJIep0.l1.HCTOrO Bew:eCTBa lIepHoro 

UBeTa HenpaBHJIbHOM CPOpMbI pa3MepaMH .11.0 0,3...;.-0,5 MM. OHH I1CCJIe.l1.0Ba­

JIHCb peHTreHOMeTpnlJeCKHM MeTO.l1.0M (FeKa) (Ta6JI . 1). 3epHa npe.l1.CTaBJIfI­

lOT CpOCTKI1 MHKPOI<pI1CTaJIJIOB aJIMa3a 11 rpacpHTa. B HHX npHCYTCTByeT 

npnMeCb reKCarOHaJIbHOrO aJIMa3a - JIOHC.I1.eMJIHTa, 60JIee lJeTKO npOflBJIfllO­

IUerOC5l B 3KcnepHMeHTaJIbHblX cppaKuI15lX 5IP.l1.bIMJIHHCKOro MeTeOpI1Ta, H 

rrpI1MeCb yrJIep0.l1.a co cJIa60 Bblpa)KeHl-IOM reKCarOHaJIbHOM pellieTKoM­

lJaOI1Ta, paHee HaM.I1.eHHOrO B rpacpHTe Y.l1.apHO -MeTaMopcpI130BaHHblx rHeMCOB 

KpaTepa PI1C B3pbIBHoro THna [9] 11 B ypeI1JIHTe HOBbIM YpeM [2, 10]. 
CJIe.l1.0BaTeJIbHO, CI1HTe3I1pOBaHHble npI1 B3pbIBe MeTeOpI1THble aJIMa3-rpacpI1-
TOBble CpOCTKI1 B 3KCnepI1MeHTaJIbHbIX npenapaTax yrJIHCTOrO XOH4pI1Ta 

MI1reH 11 5IP.l1.bIMJII1HCKOrO MeTeOpI1Ta 11 no cBoeM MopcpOJIOrHI1, 11 no cocTaBY 

CXO.l1.HbI C npHpO.l1.HbIMI1 MeTeOpI1THblMI1 H OTJII1'laIOTCfI OT npI1pO.l1.HblX 3eMHblX 

aJIMa30B. P a3Mep 3JI eM el-IT a PHOM fllJeMKI1 B CI1HTenIlJeCKI1X aJIMa3aX MeTeo-
o ~ 

pI1Ta MI1reI1 a=3,566 A, 5IP.l1.bIMJII1HCKOrO MeTeOpI1Ta a=3,567 A (Ta6JI. 2). 

06pa3el.\ MeTeopHTa MHreH. 110.llBeprHYTbifi 
p=500 K6ap. 

Y.lI.aPHOMY C)I{aTI1IO. 
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Ta6JlHu.a 1 

CpaBHeHHe peHTreHOrpaMM H pacwllljJpoBKa Bew.eCTBeHHoro COCTaBa aJlMa3COJl.ep}l{aw.Hx 
IjJpaKlI.HH 3KcnepHMeHTaJlbHbiX 06pa311.0B yrJlHcToro XOHJl.pHTa MHreH (p=500 K6ap) H rpa­

IjJHTa 51pJl.blMJlHHcKoro }l{eJle3HOrO MeTeOpHTa (p= 1000 K6ap) (FeKex.) 

9KcnepHMeHTaJlbHble q,paKu.HH HHTepnpeTau.H~ 

MeTeopHTa rpaq,HTa 5lPAblM-
aJlMaS [8] JlOHCAeilJlHT [6] rpaq,HT [8] qaOHT [9] 

MHreH JlHHCKOro MeTeopH-
Ta 

I 
d 

I 
d 

I 
d 

I 
d 

j 
d 

I 
d 

ex. ex. ex. ex. 
I ex. I ex. I I - I I - n n II n n n , 

5 4,07 2 4,07 - - - - - - 6 4,12 
- - 1 3,75 - - - - - - 4 3,71 
10 3,34 10 3,36 - - ~ - 10 3,35 - -
- - 1 3,16 - - - - - - 4 3,22 
- - 2 2,923 - - - - - - 2 2,94 
4 2,128 5 2,128 - - 10 2,19 5 2,134 4 2,10 

10 2,064 10 2,064 10 2 ,05 10 2,06 - - - -
- - 10 2,019 - - 5 1,92 5 2,036 2 1,910 
- - 3 1,779 - - - - 3 1,801 - -
5 1,684 5 1,680 - - - - 8 1,675 - -

- - 1 1,401 - - 1 1,50 6 1,541 2 1,496 
- - 1 1,348 - -- - - - - - -
5 1,262 5 1,262 8 1,26 8 1,26 - - 2 1,26 

- - 9 1,230 - - - - 9 1,230 - -
- - 1 1,193 - - 5 1,17 - - - -
- - 4 1,152 - - - - 9 1,154 - -
- - 2 1,117 - - - - 6 1,117 - -
3 1,072 4 1,074 7 1,072 5 1,075 - - 2 1,080 

- - 1 1,052 - - I 1,055 - - - -
- - 2 0,994 - - - - 3 1,014 - -

<Pa30BbIe npeBpameHHH MHHepaJIbHOrO COCTaBa 3KcnepHMeHTaJIbHOrO 

npenapaTa yrJIHCTOrO XOHJI.pHTa MHreH HCCJIeJI.OBaJIHCb peHTreHOMeTpHtIe­
CKHM MeTOJI.OM (Fel(a) (Ta6JI. 3). PeHTreHorpaMMa 3KcnepHMeHTaJIbHOrO 

06pa3IJ.a MeTeopHTa MHreH, nOJI.BeprHYToro JI.aBJIeHHIO npH B3pbIBe p= 
=500 K6ap, OTJIHtIaeTCH OT peHTreHorpaMMbI HCXOJI.HOrO 06pa3u.a yrJIHCTOrO 
XOHJI.pHTa MHreH H CXOJI.Ha C peHTreHorpaMMaMH ypeHJIHTOB, B KatIeCTBe 

npHMepa KOTOPbIX B Ta6JI. 3 npHBeJI.eH ypeHJIHT DyaJpur. B HCXOJI.HOM 06-

Ta6JJHlI.a 2 

PeHTreHOMerpH'IeCKaSl xapaKTepHcrHKa aJlMa30B, cHHTe3HpoBaHHblx 
npH B3pblBe Bew.eCTBa yrJlHcToro XOHAPHTa MHreH (p=500 K6ap) 
H rpaljJHTa 51pJl.blMJlHHcKoro }l{eJJe3Horo MeTeopHTa (p= 1000 K6ap) 

(feKex.) 

MeTeopHT MHreH 5lPA bIMJlHHCKHi! MeTeopHT 

hkl 

I 
d 

I I 
d 

I I 
ex. 0 I 

Ct 0 - a, A a, A n n 

III 10 2,064 3,574 10 2,064 I 3,574 
220 5 1,262 3,568 5 1,262 3,568 
311 3 1,072 3,556 4 1,074 3,561 

pa311.e XOHJI.pl1Ta MHrel1 rJIaBHbJe MHHepaJIbHbJe COCTaBJIHIOmHe - MHHepaJIbI 
rpynnbI XJIOpHTa-CepneHTl1Ha H OJIHBHH; KpOMe Toro, no peHTreHorpaMMe 

OTtIeTJIHBO npOHBJIHeTCH MarHenlT. B 06pa3IJ.e MeTeopHTa MHreH, 3KcnepH­

MeHTaJIbHO nOJI.BeprHYToro JI.HHaMHtIeCKOMY JI.aBJIeHHIO, r JIaBHblMH MHHepa­

JIaMH HBJIHIOTCH, KaK H B y peHJIHTaX, OJIHBHH H nH){(QHHT, npOHBJIHeTCH 
TaK){{e KaMaCHT. 

CJIeJI.OBaTeJIbHO, B npOll.eCce YJI.apHorq C){{aTHH npH p=500 K6ap yrJIH­

CTbIH XOHJI.PHT MHreH He TOJIbKO npH06peJI CTpyKTypy, THnHtIHYIO JI.JIH ypeH-
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Ta6JJHua 3 

CpaoHeHHe peHTreHOrpaMM o6pa3lJ.OB MeTeopHTa MltreH H ypeHJJHTa DyaJpur H pacwHtjlpoBKa 
Bell\eCTBeHHoro COCTaBa 

YrJlHcTbl1l XOHAPHT MllreH I HHTepnpeT31.\HII [11.2] 
YpellJlHT 

_ nOABepr- Dyalfur nH>KOHHT K3M3CIIT (ype-
HCXOIlHblH HyT B3PblBY. [2 neHHHH OJlHBHH (ypeHJlllT M3rHeTHT lIJIIIT H OBblti 

[2] p = 500 Roap Goalpara) Ypeii) 

d d d d d d d d 
I a 1 a J a 1 a I a J a I a I a 

- - - -
n n n n n n n n 

---- - -- - --- -- - -- - -- - ---- --
I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

2 7,93 - - - - 2 7,92 - - - - - - - -
9 7,12 - - - - 9 7,18 - - - - - - - -
2 6,95 - - - - - - - - - - - - - -
1 5,86 - - - - 1 5,84 - - - - - - - -
1 5,36 - - - - 5 5,29 - - - - - - - -

- - 10 5,14 2 5,10 - - 4 5,07 - - - - - -
1 4,54 - - - - 4 4,60 1 4,60 - - - - - -
1 4,40 6 4,40 1 4,35 - - - - 1 4,35 - - - -

- - 1 4,29 - - - - 2 4,29 - - 1 4,21 - -
1 3,84 2 3,88 - - - - 7 3,87 - - - - - -
9 3,53 - - - - 10 3,585 - - - - - - - -

- - - - 2 3,48 - - 6 3,49 - - - - - -
- - 1 3,40 2 3,36 - - 3 (3,33) 2 3,34 - - - -

1 3,29 - - - - 1 3,311 - - - - 3 (3,31 ) - -
1 3,11 8 3,11 2 3,16 3 3,152 - - 9 3,16 - - - -
3 2,985 5 2,985 5 2,995 - - 5 2,995 - - 6 2,99 - -

- - - - 4 2,906 - - - - 10 2,880 - - - -
1 2,841 - - - - 9 2,864 - - - - - - - -
2 2,787 4 2,770 3 ,2,796 - - 9 2,770 - - - - - -

- - 1 2,719 - - - - 3 (2,715) - - - - - -
1 2,686 - - - - 4 2,705 - - - - - - - -

10 2,530 4 2,525 6 2,525 10 2,538 10 2,515 4 2,567 10 2,541 - -
4 2,445 3 2,463 7 2,441 10 2,445 10 2,455 5 2,463 - - - -

- - 3 2,347 1 2,3fi9 - - 2 2,350 - - - - - -
2 2,263 4 2,277 4 2,252 7 2,286 9 2,253 1 2,219 - - - -
7 2, 145 5 2,145 3 2,128 - - 5 2,165 3 2,135 7 2,098 - -

- - 3 2,020 10 2,024 - - 2 2,032 4 2,031 - - 10 2,037 
1 2,014 - - - - 10 2,008 - - - - - - - -
1 1,988 - - - - - - - - - - - - - -

- - 1 1,950 2 1, 944 - - - - 2 1, 944 - - - -
1 1,917 - - - - 6 1,893 - - - - - - - -
1 1,861 2 1,887 2 1,887 - - 3 1,877 - - 2 1,884 - -

- - 1 1,823 - - - - 2 1,812 - - - - - -
6 1,785 9 1,780 - - - - 2 1,788 1 1,783 4 1,785 - -
6 1,734 1 1,734 7 1,741 6 1,741 10 1,747 1 1,747 5 1,710 - -
1 1,673 - - 3 1,664 4 1,670 5 1,671 - - - - - -

- - 1 1, 648 - - - - 6 1,639 - - - - -
- - 1 1,628 8 1,617 - - 6 1,619 10 1,621 - - - -

1 1,612 - - - - - - - - - - 9 1,612 - -
6 1,571 3 1,577 2 1,563 9 1,575 4 1,572 - - - - - -
4 1,537 2 1,537 3 1,532 10 1,535 3 1,539 3 1, 536 - - - -

- - 2 1,507 4 1,503 7 1,503 2 1,515 - - - - - -
3 1,489 3 1,489 5 1,479 - - 9 1,481 4 1,485 9 1,479 - -
2 1,477 - - - - 4 1,462 - - - - 9 1,479 - -

- - - - 1 1,453 - - 1 1,462 - - - - - -
1 1,429 2 J ,429 6 1,425 4 1,432 2 1,437 - - 2 1,411 6 1,43S 

- - - - 3 1,401 - - - - 1 1,401 - - - -
2 1, 390 2 1, 390 3 1,391 - - 9 1,397 - - - - - -

- - - - 1 1,371 - - 1 1,370 10 1,379 - - - -
1 L,337 5 1,357 1 1,348 - - 1 1,350 - - - - - -

- - - - 2 1,332 - - - - 1 1, 330 - - - -
1 1,326 2 1,319 4 1, 323 7 1,320 9 1,316 - - 3 1,325 - -
2 1,309 2 1,302 2 1,294 7 1,295 3 1,295 - - - - - -
2 1,262 3 1,262 4 1,265 - - 2 1,267 4 1,267 2 1,264 - -
1 1,239 1 1,239 2 1,243 - - 3 1,238 - - - - - -

- - 1 1,225 3 1,220 - - 3 1,226 4 1,222 - - - -
- - - - 4 1,189 - - 7 1,188 - - - - - -



o K 0 H 'I a H Ii eTa 6 JI. 3 

1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 III I 12 J 13 1 14 I 15 I 16 

I 

r 
, 

- - 3 1,170 10 1,169 - - - - 3 1,176 - - 10 1,170 
1 1,164 - - - - - - 7 1,167'- - - - - -

-
, 1~37 

- - 1 1,156 - - 3 1,157 I 1,148 - - - -
1 - - 2 1, 136 - - 7 1,140 - - - - - -
1 1,122 - - 3 1,121 - - 5 1,125 - - 4 1,119 - -

- - - - 1 1,107 - - 5 1,117 I 1,113 - - - -
1 1,096 - - , 2 1,097 - - 8 1,098 - - 8 1,091 - -

- - - - I 1,088 - - 7 1,080 - - - - - -
- - 4 1,071 3 1,073 - - 7 1,074 4 1,072 - - - -
- - - - 2 1,066 - - 7 1,063 - - - - - -
- - - - 3 1,051 - - 4 1,052 3 1,053 - - - -
- - - - 1 1,044 - - - - 2 1,041 - - - -
- - 3 1,032 

I 
4 1,037 - - - - - - - - - -

JIl1TOB, HO B HeM l1MemI MeCTO npeBparn;elUlfl MHHepaJIbHbIX cj:Ja3, B lJaCT­

HOCTH .lI.erH.lI.paTau,Hfl . BO.ll.HbIX CHJIHKaTOB, oopa30BaHHe KJIHHOnHpOKceHa, 

BOCCTaHOBJIeHHe (B npHCYTCTBHH yrJIep0.ll.a) MameTHl'a. lJacTb JIerKOJIeTY­

lJHX XHMHlJeCKHX 3JIeMeHTOB B COCTaBe oopa3YIOrn:HXCfl npH 3TOM npOCTbIX 

COe.ll.HHeHHH (H20, CO2 H .lI.p.) ObIJIa BbIHeceHa B npou,ecce 3KcnepHMeHTa 

npl1 B03.l1.e}!CTBHH Y.ll.apHbIX 11 OTpaiKeHHbIX BOJIH H3 ccj:JepbI peaKiI.HH lJepe3 

3a30pbI 3KcnepHMeHTaJIbHbIX KaMep. TIPH 3TOM .lI.OJIiKHa BbIHOCHTbCfl H lJaCTb 

.lI.pyrHx XHMHlJeCKHX 3JIeMeHTOB, B lJaCTHOCTH AI, Ni H .lI.p. npyrHMH CJIOBaMH, 

B npou,ecce 3KcnepHMeHTa H3MeHeHHe MHHepaJIbHOrO COCTaBa .lI.0JIiKHO conpo­

BOiK.lI.aTbCfl H H3MeHeHHeM XHMHlJeCKoro. 

CO.ll.epiKaHHe Mn, Ti, AI, Ni, S, I1MelOrn;HX B YCJIOBHflX CBepXBbICOKHX 

.lI.l1HaMHlJeCKHX .lI.aBJIeHI1H 11 BbICOKHX TeMnepaTYP pa3JII1tIHbIH xapaKTep JIe­

TYlJeCTH, B 3KcnepHMeHTaJIbHOM npenapaTe MeTeopHTa MHrel1, nO.ll.BeprHYToM 
nHHaMHlJeCKOMY naBJIeHHIO 500 Koap, HCCJIenOBaJIOCb (nocJIe rOMoreHH3a-

11,I1H Bern:ecTBa) MeTOnOM peHTrelwcneKTpaJIbHOrO MHKpOaHaJIH3a C nOMorn:blO 
o 

MHKp030Hna JXA-5 (1=1,5.10-8 A, v=15 KB, nHaMeTp 30H.lI.a 40 MK). 

Bern:ecTBo HCXO.ll.HOrO MeTeopHTa MHreH H Bern:eCTBO ypeHJIHTa HOBbLH YpeH, 

HCCJIenOBaHHbIX paHee XHMHtIeCKHM MeTO.ll.OM [12J , HCrrOJIb30BaJIHCb (TaloKe 

rrOCJIe Trn:aTeJIbHOH rOMoreHH3a11,HH) B KalJeCTBe 3TaJIOHOB. 
113 Ta6JI. 4 Bl1,ll,HO, ~TO 3KcnepliMeHTaJIbHblH o6pa3eu, MeTeopHTa MHreI1, 

npeTepneBllIHH ,ll,HHaMHljeCKOe .lI.aBJIeHHe, OTJIHljaeTCfl OT HCX0.ll.HOrO yrJIHCTO­

ro XOH.lI.pHTa MHreH II OJIH30K K ypelIJIHTaM. B npou,ecce ynapHoro CiKaTHfl 

TyrOrrJIaBKHe Mn H Ti rrpaKTHtfeCKH He BbIHOCflTCfl H3 ccj:JepbI peaKu,HH. 
AJIIOMHHHM nOTepflJI 74% OT rrepBo­

HalJaJIbHOrO CO.ll.epiKaHHfl, tfTO OJIH3KO 
T a 6 JI H U. a 4 K rrpe.ll.rrOJIaraeMOM IIOTepH AI B ypeH-

COAep)KaHHe XHMH'IeCKHX 'SJleMeHTOB B 06- JIHTe HOSbIH YpeH, COCTaBJIHIOrn;eH 
pa3u,e yrJllltHC'foro XOHJl.pHTa MHreH, nOA- 80%. HHKeJIfl B 3KcnepHMeHTaJIbHO il1 
BeprHYToro B3PbIBY, B HCXO,llHOM MeTeopHTe OOpa311,e rrOTepHHO 42 %. JIeTYlJeH ce-
MHreH H ypeHJlHTe "OBblH YpeH (Bec. %) 

CKue !lJle-

Mn 
Ti 

Al 
Ni 

S 

540 

YrJIIICTblii XOP.,/\P"T 
MureK YpellmlT 

BOBbll! 

I
no,/\BeprHY- Ypeli [12] 

KCXO,/\Hb/'I Tbll! B3 Pbl-
[12] BY, p=500 

KGal' 

0,16 

0,05 

1,14 

1,20 

3,66 

0,2 

0,07 

0 ,3 

0,7 

1,2 

0,31 

0,08 

0,26 

0,12 

0,58 

pbI, Haxonflrn:eHCfl B HCXOnHOM yrJIH-

CTOM XOH.lI.pHTe MHreH B pa3JIHljHbIX 

cj:Ja3ax, rrpH Y.ll.apHOM CiKaTHH rrOTe­

PHHO 67%. 
TIonBeneHbI lITOrH p a OOTbl. 

1. TIpoBeneHbI 3KcnepHMeHrbI no 

yna PHOMY CiKaTHIO (c coxpaHelmeM Be­

rn:ecTBa) yrJIHCTOrO XOHnpHTa MHreH 

npH p=500 Koap H rpacj:JHTa 5IpnbIM­

JIHHCKOro iKeJIe3HOrO MeTeopHTa npH 

p= 1000 Koap C u,eJIblO BbIHCHeHHH npe­

Bparn:elmH MeTeopHTHoro Bern:eCTBa npH 

B03.z:r,eHcTBHH CHJIbHbIX yna pHbIX BOJIH. 



2. lb yrJIep0.D.HCTOrO BemeCTBa yrmlcToro XOH.D.pI1Ta Ml1reI1 (p= 
=500 K6ap) 11 rpaqHlTa 5IP.D.bIMJII1HCT<OrO )l{eJIe3HOrO MeTeOpl1Ta (p= 
= 1000 K6ap) CI1IITe3lipOBaHbi aJlMa3bl, MI1r<POKpI1CTaJIJIbI « 1 Mr<) KOTOPbIX 

HaXO.D.51TC5I B cpaCTaHI151X C rpaq:mToM, B cpocTKax H.D.eHTH<pI1lJ.HpoBaHbI JIOHC­

.D.eHJlI1T 11 lJaOI1T. Cl1IneTI1QeCKl1e aJlMa3-rpa<pI1TOBble CpOCTKI1 no MOP<POJlOrl1l1 

H <pa30BoMY cocTaBY CXO.D.HbI C aJlMa3-rpaq:mToBbIMI1 cpocTKaMH MeTeOpI1TOB . 

3. BemecTBo MeTeopHTa MMrel1, 3KcnepHMeHTaJlbHO nO.D.BeprHYToe 

B3PbIBY npH p=500 K6ap, npli06peJIo CTPYKTYPY, CXO.D.HYIO co cTPYKTypoH 

ypel1JIHToB. no MHHepaJlbHoMY cocTaBY OHO OTJII1QaeTCSl OT BemeCTBa I1Cxo,n­

Horo yrJII1CTOrO XOH.D.pI1Ta 11 CXO.D.HO C BemeCTBOM ypel1J1I1ToB. 3KCnepI1MeH­

TaJIbHO nOKa3aHbi nepeXO.D.bl rJlaBHbIX MI1HepaJIbHbIX <pa3 - BO.D.HbIX CI1J1HKa­

TOB, OJlI1BI1Ha, MarHeTIlTa, xapaKTepHblx .D.JlSl yrJII-IcTbIX XOH.D.PI1TOB, B OJlI1BI1H, 

nrUI{OHI1T, KaMaCI1T, xapaKTepHble .D.Jl5I ypel1JII1ToB. 

4. no cO.D.ep)l{aHHIO Mn, Ti, AI, Ni, S, I1MelOI.IJ.I1X pa3JIHlJHblt"1 xapaKTep 

JIeTYQeCTH, 3KCnepl1MeHTaJlbHblH 06pa3eu MeTeOpylTa Ml1rel1, nO.D.BeprHYTblH 

B3PbIBY npl1 p=500 K6ap, OTJll1QaeTC5I OT HCX0.D.HOrO yrmrcToro XOH.D.pI1Ta 

MHreli H 6JII130K K ypel1JIHTa M. 

5. npOBe.D.eHHble 3KcnepHMeHTaJIbHble HCCJIe.D.OBaHHSl no,nTBep)K.D.aIOT, 

lJTO ypeHJII1TbI 5IBJl5IIOTC5I BTOPH4HblMH no CBoeMY npOHCXO)!(.D.eHHIO MeTeopH­

TaMH, 06pa30BaBWHMHC5I H3 BemeCTBa yrJIl1CTbIX XOH.D.PHTOB npI1 B03,neHcT­

BHH CHJlbHblX y,napHblX BOJIH B KOCMI14eCKOM npOCTpaHCTBe. 
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0606111EHHbIff 3JIEKTPI111ECKl1ft I1MnYJIbC 
11 )lI1HAMI1KA PA3JIETA npO,[J,YKTOB B3PbIBA 3AP5I,[J,A BB 

A. JJ. EOPOflUfl, 10. A. Mea8eae8, E. M. Crenafl08 

(MoC/wa) 

3J1eKTpI14eCKHH HMnyJIbC B3pbTBa 3ap5l.D.a BB H3YlJaJIC5I B p5l.D.e pa60T 

[1-8]. B 3THX )!(e pa60Tax npe.D.npliHHMaJIIiCb nOnblTKI1 BbI5IBJleHI151 <pIl31i-
4eCKoCI n plipO.D.bl 3THX lIM nYJlbCOB. B [1 , 3] BblCKa3a H'O n pe.D.nOJlO)J{eH lIe, 

6 <l>1I3uKa ropell"" H B3pblBa, 4 541 



tITO cj:>H3H'leCKI1H MeXaIIH3M B036y)!{,n,eHH5I 3aperHCTpHpOBaHHbiX HMrrYJlbCOB 

nom!. CB5I3aH C npo,n,yKTaMH B3pbIBa (DB). Ccj:>0PMYJlHpOBaHbl B03MO)!{Hble 
J<OHKpeTHble MeXaHI13MbI 06pa30BaHI15I HepaBHoMepHo pacrrpe,n,eJleHHblX 

3ap5I,n,oB B 30He B3pbIBa, CJly)!{allJ,HX HCTOIJHI1KaMH perHcTpl1pyeMoro rrOJl5l.: 

BCJle,n,CTBHe pa3JlH'lHOH rro,n,BH)!{HOCTI1 3JleKTpOHoB H IIOHOB B 06'beMe pacllIH­

P5IIOllJ,HXC5I DB [1], B pe3YJlbTaTe 3JleKTpH3au.I1H pa3JleTaIOllJ,HXC5I TBep,n,blx 

tIaCTHu, DB B 3JleKTpOKHHeTI1tIeCKHX npou,eccax [2,3] H 3a C'leT nOJlSl.pH3au,HH 

rrpoBo,n,5IllJ,eH 06JlaCTH B3pbIBa BO BHellJHeM 3JleKTpHIJeCKOM nOJle H rrocJle,n,y­

IOllJ,erO nepepacrrpe,n,eJleHH5I 3ap5I,n,oB rrpH KacaHHH 06JlaKa B3pbIBa rro,n,CTHJla­

IOllJ,eH nOBepxHocTH [2]. 3TH npe,n,rrOJlO)!{eHHSl. IJHCTO KatIeCTBeHHbIe 11 OCHO­

BaHbI no CYllJ,eCTBY Ha HHTYHTHBHOM oT60pe H3 60JlbllJOrO 'lHCJla B03MQ}KHbIX 

HaH60Jlee Ba)!{HbIX MexaHH3MOB, KOTopble MoryT rrpHBo,n,HTb K Ha6JlIO,n,aeMbIM 

3JleKTpH'leCKHM 3cj:>cj:>eKTaM. B pa60Te [5] npHBe,n,eHbI KOJlH'leCTBeHHble ou,eH­

KH B03MO)!{HOrO MexaHH3Ma B036y)!{,n,eHH5I, H3JlO)!{eHHOrO B [1], o,n,HaKO 

B [5], KaK H B pa60Tax [1, 3], HCnOJlb30BaH no,n,xo,n" xapaKTepHbIH ,n,JlH 
« npHMblx» 3a,n,a'll. 

OqeBH,n,Ho, o,n,I-IaKO, IJTO OCHOBHblM HCTOtIHHKOM HHcj:>OPMaU.HH 0 cj:>H3HKe 

B036y)!{,n,eHHH 3JleKTpHlJeCKOrO HMnyJlbCa HBJIHIOTClI caMH OCu,HJlJlOrpacj:>H­
'leCKHe 3anHCH HMnYJlbCOB nOJl5l. B03HHKaeT 06paTHa51 3a,n,alJa orrpe,n,eJleHHH 

Tex HJlH HHbIX CBOHCTB HCTOtIHHKOB nOJlH no 3aperHcTpHpoBaHHbIM HMnYJlb­

caM nOJlH. 

KOJlHlJeCTBeHHalI 06pa60TKa H lfHTepnpeTau.HH Ocu,HJlJIOrpacj:>HlJeCKHX 

3ar1HCe~I, KaJ( H3BeCTHO, npOBo,n,HJlaCb JlHllJb B pa60Tax [~-8]. B pe3yJlbTa­

Te y,n,aJlOCb He TOJlbKO YCTaHOBHTb cj:>aKT BJlHlIHHH BHeU1HerO 3JleKTpI1lJeCKOrO 

nOJllI (31'01' cj:>aKT He 06Hapy)!{eH B [4]), HO H ou,eHHTb napaMeTpbI y,n,apHoH 
BOJlHbI, npH KOTOPbIX OHa CHJlbHO B3aHMo,n,eHcrnye.T C 3JleKTpHlJeCKIfM nOJleM. 

KOJlHqeCTBeHHaH 06pa60TKa pe3YJlbTaTOB H3MepeHHH MOMeHTOB BpeMeHH 

nOHBJleHHH KOPOTKOBOJlHOBOrO nOJlH [8] Ha pa3HbIX qaCTOTax n03BOJlHJla 

c,n,eJlaTb BblBO,n, 0 TOM, lJTO HCTOtIHI1KaMI1 KOPOTKOBOJlHOBOrO nOJlH HBJlHIOTCH 

DB, npI1lJeM 31'01' BblBO,n, co,n,ep)!{I1T 3HaqHTeJIbHO MeHbllJYIO ,n,OJlIO npe,n,nOJlO­

)KeHHH, lJeM B pa60Tax [1-3 H 5]. 
K HaCTOHllJ,eMy BpeMeHYI BCH KOJlH'~eCTBeHHaH 06pa60TKa I1MnYJlbCOB 

BblIlOJlHeHa ,n,JlH OTHOCHTeJlbHO He60JlbllJOrO HHTepBaJla BpeMeHH, Kor,n,a 

pa,n,Hyc y,n,apHoH BOJlHbI (YB) He npeBocxo,n,HT ~20 "'0, r,n,e ro=5,3·1Q-2 . 
. m'l. - pa,n,Hyc 3apH,n,a B M, m - Macca 3apSl.,n,a B Kr (,n,JlH 3apH,n,a MaccoH 
50 r COOTBeTCTBYIOlll,ee BpeMH ~ 150 r.mc). ,LLJII1TeJIbHOCTb }I{e perl1cTpl1pye­

Moro HH3KOIJaCTOTHoro HMnyJlbCa B OTCYTCTBHe BHellJHerO nOJIH ,n,JI5I 3aplI,n,oB 
Macco(1 ,n,eC5I.TKI1- COTHH rpaMM COCTaBJI5IeT HeCKOJIbKO MI1JIJII1CeKYH,n,. ,LLJIH 

BbIHCHeHHH npI1po,n,bl HH3KO'laCTOTHoro HMrrYJIbCa nOJI5I rrpell.CTaBJI5I.eT HHTe­
pec nOJlyqeHHe 06'beKTI1BHbIX ,n,aHHbIX 0 CB5I3H Xapal<TepHCTHK Hl\wyJIbCa 

C napaMeTpaMH B3pblBa B TelJeHHe BpeMeHH perHcTpau,HH. 
B pa3JIHlJHbiX pa60Tax HH3KOlJaCTOTHbie HMnYJIbCbI nOJIH perHcTpHpoBa­

JIHCb Ha pa3Hbix paCCT05IHHHX 01' B3PblBOB pa3Hblx MaCllJTa60B C npHMeHe­

HHeM pa3HblX MeTo,n,H1C I1HTepnpeTau,HH HBJJeHHH cYllJ,ecTBeHHo ynpoCTHJlaCb 
6bl B cJIYlJae, eCJIH 6bl y,n,aJIOCb orrHcaTb cOBoKynHocTb ocu,HJIJIOrpaMM, 

Ha6JIIO,n,aBllJHXCH B pa3Hblx OnbITaX, B BH,n,e 0606llJ,eHHbIX 6e3pa3MepHbIx 

3aBHcHMocTelI nOJIH 01' OCHOBHblX onpe,n,eJIHIOllJ,Hx napaMeTpoB. 

B ,n,aHHoH pa60Te nYTeM cTaTHCTHtIeCKOH 06pa60TKH BCH cOBOKynHocTb 
HMnyJIbCOB, nOJIYlJeHHblX Ha OCHOBe e.n.HHoH MeTo,n,HKH, 06eCnelJHBaIOllJ,eH 

MaJlbIe HCKa)!{eHHH B HCCJIe,n,yeMoM HHTepBaJIe BpeMeHH, npe,n,CTaBJleHa B BH­

,n,e 0606llJ,eHHOH 3aBHCHMOCTH, onHCbIBaIOru.eH HMrrYJIbCbl nOJlH Ha pa3JIHtI­

HbIX paCCTOHHHHX (B npe,n,eJIax KBa3HCTaTHIJeCKOH 30Hbl) 01' B3PblBOB 3aplI­

,n,OB MaCCOH ,n,eCHTKH - COTHH rpaMM. 
OKa3blBaeTCH, 'lTO BpeMeHHaH 3aBHCHMOCTb HMnYJlbCOB HMeeT aBTO­

Mo,n,eJIbHbIH xapaKTep, a cj:>opMa 0606llJ,eHHOrO HMnyJlbCa co,n,ep)!{I1T OCO-

I I1cnOJIb30BaHa TepMHHOJIOrHlI pa60Tbi [9] . 
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