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·~· . 1. BBEllEHL1E: 

CreKnHHHble rpeKOBble AeTeKropbl, noA06Ho KpVIcrannaM, o6naAaiOT 
CilOCOOHOCTbiO: perVICTpVIpOBaTb VI coxpaHS!Tb B Te4eHVIe MHOrvix MVIn
IlVIOHOB neT cneAbl OCKOilKOB CilOHTaHHOrO AeneHVISI S!Aep· ·· 2 3 au /l- 31.:: 

3TO OOCTOS!TenbCTBO I103BOn~eT npOBOAVITb V13MepeHVISI rpeKOB~M Me~ 
TOAOM B03pacra BCeB03MOIKHbiX' CTeKon; KaK CVIHTeTVI·~eCKVIX; TaK 
VI npVIpOAHbiX -: BynKaHVI'-IeCKVIX ''creKOil ·, VIMnaKTVITOB, TeKTVITOB, nyreM 
V13MepeHVIH nnoTHOCTVI rpeKoB or ocKonKos.tnoHTaHHoro AeneHVIH. 
2 3 au VI OT AeneHVISI"; 2 3 5 U rennOBb1Mit1 He~TpOHaMVI: . 

Bo3MOIKHOCTVI rpeKosoro MeTOAa npVI VI3MepeHVIHx·so3pacra cieKon 
cy~eCTBeHHO WVIpe, ;yeM ~pyrVIX VIHCTpyMeHTanbH~X·MeTOAOB onpeAe
neHVISI B03pacra- KanVI~-aproHosoro, py6VIAVI~-crpoH~VIesoro VI~Ap., 
o6ecneYVIBaiOiitVIX. B' nyYweM cnyYae VI3MepeHVIH B03pacra · c>r · HecKonb
KVIX COTeH'"TbiCSI''-I·;neT VI BbiWe; B 3aBVICVIMOCTVI 'or, KOH~eHTpa~VI~ ypa
Ha · B03MOIKHO HaAe!KHoe onpeJl;eneHVIe .rpeKosoro soJpacra ::or~ HecKonb
KVIX AeCSITKOB neT 1 (CTeKna, B OCHOBY KOTOpbiX BXOAS!T COrlVI ypaHa) 
AO HeCKOilbKVIX COTeH VIIlVI TbiCS!lot neT ( npVI 'KOHL\eHTpa~VIVI ypaHa 10- 6

-

10- 7 r/r Ha 1 r creKna}~ 
B'3TVIX·3KcnepVIMeHrax HaVI5onee·~enecoo6~a3Ho·npVIMeHS~Tb nocne

AOBarenbHOe IlOCnO!ilHOe .npoTpaBneHVIe CTeKon'cHa rny6VIHy:.}5-20 ·MKM 
s l<a!KAOM 3Tane rpasrieHVIH: 'TaKaS! npo4eAypa~noJsonS~er;nonyY~Tb 
snonHe HaAe!KHble peJynbTaTbl npVI nnoTHOCTVI. AO 102 rp./cM 3 creK-
na /4. 51. .. . . •n . 

B cny4ae,. ecnVI OCHOBY VICCfleAyeMbiX . CVIHTeTVIYeCKVIX CTeKon co
CTaBnSI~T COeAVIHeHVISI CBVIH4a·VInVI BVICMyTa (KOH4eHTpa4VIH OT He
CKOnbKVIX npo~eHTOB AO 50-60% no Macce} ; TO B03MOIKHO • 3aBblllleHVIe 

· rpeKcisoro·soJpacra Ja c4eT AeneHVIH HAep cBVIH4a, !3!.1'cMyTa HAepHo
aKrii113Ho~ KOMilOHeHTO~ ranaKTVIYeCKVIX·KOCMVIYeCKVIX nyYe~. TaKO~ 
3Q$eKT~ AilSl HAep ecre·crse·HHOro CBVIH4il Ha WVIpOTe MoCKBbl AOCTVIra-
er ( 15±4} A en. Ha rpaMM CBVIH4a B · roA 1 61 • ; • . . 

. npVI onpeiJ.eneHVIi-1 rpeKosoro so3pacra. creK6n Heo6XOAVIMO Y4VITbi
BaTb 3QxPeKr YaCTVIYHo~ repMVIYecKo~ perpeccVIVi 11 ApeBHVIX

11 
rpeKos 

OCKOilKOB AeneHVISI. 3TOT yYeT npOV13BOAHT 11 MeT6AOM nnaT0 11
, .· OCHO

BaHHbiM Ha · KOHrponVIpyeMOM OTIKVIre 11 ApeBHVIX 11 VI 11 CBe!KVIX 11 rpeKos' 
B OAVIHaKOBbiX ·ycnOBVIHX 1·71 nVI60 nyre·M conocral3neHVISl cneKTpOB .AVIa
MeTpOB TpeKOB OCKOnKOB cnOHTaHHOroAeneHVIH' 23 aU VI TpeKOB OTAe-

. neHVIH '2 3 5 U -ie'nnoBbiMVI He~i"poHaMVI 1 81• . ··. . · ·, · ·· ~. 
. Mo!KHO OTMeTVITb,. '-ITO TpeKOBbl~ MeTOA onpeAerleHVISI. B03pa.cra: CTe-

KOil VIMeeT WVIPOKVI~ AVIana30H-IlPVIMeHe~~R ~ a~4enoM B PHAe CilyYaeB 
• ;:<.•-~·,.~·· · '+!"'I.O!l ut·~, ~ t-1\J ~~,~a-~\:;.j;~,: ~o~!tlau..1. · nn.•t•• J • ~ 

. l ,,._...,.,,~ ... lii:""'"""Bi"d. 
• '....· .,\ ·i-·.:JmiJ.'l. .. lo- .. -n-. .uv iii : 

~ t:..l1Snt-tOTEHA. _ 



cymecTBeHHO npeBOCXOA~T B03MO~HOCTb'Apyr~X MeT~AOB ~3MepeH~~ 
a6con~THOrO B03pacTa np~pOAH~X CTeKOfl ~ He ~MeeT KOHKypeH4~~ 
Afl~ C~HTeT~~eCK~X CTeKOfl. 

2. 3KcnEPii1MEHT 

Hacro~~~e on~T~ no onpeAeneH~~ TpeKosoro B03pacTa ~6pa340B · 
np~pOAHbiX cTeKon ~Bn~~Tc~ npoAon~eH~eM 4~Kna Haw~x pa6oT no ~3-
MepeH~~ B03pacTa·cTeKon; Kp~cTannoB no 3¢$eKTY cnoHTaHHoro Ae
neH~~ 2 3 au 1 ,

3 ~:.6 ~ , npoBOA~~~XC~ C~CTeMaT~~eCK~: Ha~~Ha~ C 1968. r. 
~ . . .. . 

HaM~ 6~n~ B~6paH~ ABa-o6pa34a TeKT~TOB-~HAOW~H~TOB ~3·Ta~naH-
Aa. ~. sy_nKaH~~ecKoe . .cTeKno - nepn~T ·:( o6p. N~ 1502} ~3. ApMeH~vi •. 

06pa34bl .cTekon pacKanbJBan~ MexaH~~ecK~M nyTeM, 3aTeM npo-
3pa~Hble: CKOflbl; 3"J;~X CTeKon MOHT~posan~ .· B 3nOKC~AHY~ CMOny, wn~
~osan~ ~ non~posan~. 4n~ 0Tpa60TK~ pe~~Ma TpasneH~~ CTeKna no
Meman~ B KOHTaKT c npenapaToM cnoHTaHHO ~en~meroc~ ~3oTona' 
244 Cm ~ o6ny~an~ ~n~3HCOM --:10 3 ocK/cM2 • . , .~, · 1 

.·. 0nT~ManbHblli1 pe~~l\1· TpasneH~~ 6bJn nony~eH~ np~ npoTpasn~BaH~~ 
B 10% BOAHOM paCTBOpe nnaB~KOBOJi1 K~CflOT~.~p~ 20°C B·Te~eH~e 
6-10 1\'t~H. 4~aMeTp rpeKOB .OCKOflKOB AeneH~~ np~·3TOM:pe~~Me.AO~ 
ci~r~er~8-10 MKM, ~TO n03BOfl~eT npOBOA~Tb.nO~CK ~,c~eT TpeKO~. 

.noA M~KpocKonoM np~ ysen~~e~~~ 150~200X.· . · 
HaMvi ,6bln~. TaK~e nposeAeHbl ~3MepeH~~ 3~~eKT~BHOCT~ per~CT-

, pa4~~ :ocKonKoB Aeneli~~ B ~ccneAyeMbiX cTeKnax. C 3Toli1· 4enb~ np~
POAHble cTeKna ~ 3TanoHHoe c~n~KaTHoe HaTp~esoe cTeKno noMe~an~ 
B KOHTaKT~C. TOHK~M.npenapaTOM ypaHa.~0,1 MKr/cM2 ~~~6fl~~an~· 
TennOBblM~ HeJi1TpOHaM~.·.C .~n~3HCOM :::10 12 n/CM~. . .. . .. ·. . 

,3aTeM~~TeKna:npoTpasr~san~ B nnaB~Kos61i1·K~cnoTe ~ onpeAen~-
n~. f1flOTHOCTI!1 TpeKOB OCKOflKOB Aef1eHI!1~.. , '-

li1CXOAR 1113 1!1JBeCTHOJi1 3~eKTI!1BHOCTI!1 per1!1cTpa4~111 OCKOflKOB Ae-
. neH~R B ·3TaflOHHOM CT,eKJ:Je, e; :='. ( 42±3 )% 1 .

3 
',, 3~~eKT~BHOC"J"~ per~cT

pa4~111 OCKOnKOB AeneHI!1R B ~HAOWII1HI!1TaX ~ TeKT~Te Jflepn~T} ~3 Ap
MeH~1!1., 6b1J:J~: onpeAeneHbl coorse.TcTBeHHo paBHbiM~-. Ey~' ~-: ( 21±,3 }% ; : 

· ET2: .= (1~±3)%; En = (23±4 )%, .. TaKI!1M o6pa3oM, T~KT~TbJ-~HAOW~H~!bl 
1113Tal!1naHAa.I!1Me~T 3~~eKTI!1BHOCTb. per~CTpa41!1~·Cy~eCTBeHHO,MeHb-

. Wy~,. :-teM :Y .. TeKTWros.-MOflAaB~TOB ~. 3~~.eKT~BH~C!~ peri!1CTpa~·~~.oc:.. 
KOflKOB AefleH1!1R B KOTOpbiX OKOflO 50%, ~ TeKT~TOB-~aMaHWI!1H1!1TOB 
~. ~pri!131!1TOB ,• 3!jxpeKTI!1BHOCTb, p~r111cTpa4~~. KOTOpbiX COCTaBnReT1• . 

(40 8)% /8/ . • ' . ±. 0 . •': .. \ ' > • ·.··: • • 

np~ onpeAen~HI!1~ T~~KOBO~O B03pacTa ~aCTb ~TeKon-npeABap~-. 
Te_nbHO OT~111t;an111 np~· 500°C B TeYeH~e 6 ~ac. TaKaR npou,eAypa' . , 
np~BOA111na K nonHOMY ycT~·aHeHI!1~· TpeKOB. OCKOflKOB cnoHTaHHOro ·Ae-

238 . . ; . ,...... ' ". • ' 
. neH111R.; .. _.,U· s. ~ccneAyeMbiX cTeKnax. , •.. ·. , ... ., . .. . .. , 

3aTeM 3T~ CTeKna o6nyl.tan111 Ha peat<Tope li16P.,..2· mHHf TennOBblM~ 
Heli1TpOHaM~; C cj>n~3HCOM 1, 1•10 15 .l/cr.i2 (,TeKTL-1Tbi}- ~ 5, i•10 15 1/CM 2 
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80 PHc.I. PacrrpeAeneHHe AHaMeTpoB Tpe-
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:.' KCJ.B, ,OCKOnKOB Aene~HH ;B rrepn,HTe: a -

TpeKH OCKOnKOB.CITOHTaHHOrO AeneHHH 

2~ 8U • 6 :_ TpeKH ·OCKOnKOB A'eneHHH ~ ' . . . . . . ', ... ·' 

2 3 5U TeiTnOBb~H HeHTpOHaMH.· 
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PHc. 2. p ac;'rrpeAeneHHe .· AHaMeTpOB . s() 
TpeKOB OCKOnKOB AeneHHH B_TeK

THTe: 1 a~· . .,;.' TpeKH OCKOnKOB CITOH

T'ilHHOrO AeneHHH 238U; 6 -': ·.Tpe

KH OCKOnKOB AeneHHH 235U Teruio-•1 

Bb~H HeHTPOHaMH. 2 it 6 f 

p 

. .. 

'5 
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(nepn_1!1r}. ,4>_n~_3HC Heli1TPOHOB onpeAen~n~ c noMomb~ npenapaTa ec
TecTBeHHor·o··ypaHa 0,13 MKr/cM2·, HaxoA~Bweroc~ s i<oHTaKT·e c nas-
caHOBblM ipeKoBbJM AeTeKTopoM .. : · · · · · :' · · ' , ·, ~ ~:,· . 

CTeKna, coAep~am111e TpeK~ ~cnoHiaHHoro AemiH~si .ypaHa ~ TpeK~ 
OT AeneHI!1R·: ypaHa~235 TennoBbiMI!1 .H!'!q:rpoHaM~, MOHT~pOB~QVI B 3nOK
C~AHY~ cMony, non111po8an~ ~ nporpasn~san~ B 10%.pacTsope HF.. 
np~ :20°C s'''oAH~x ·~ 'Tex ~e ycnos~~x. · . · · · ··. >.~''. !L 

npoi::MoTp·3T~x CieKon · nposoA~nll1 no A MII1KpocKonoM n·p·~ 60bX, 
' ' .· '. . . . . . ' . ' . 

onpeAeflRfl~ nnOTHOCT~ TpeKOB OCKOflKOB AeneH~~ ~ ~3Mep~n~ ~X A~a-
MeTpbl. Ha' p~c .1, 2 npeAcTasneHbl pacnpeAeneH~~ .A~aMeTpos. rpeKoB 
o'cKOflKOB cnoHTaHHoro ~ 111HAY4~POBaHHoro yennoBbiM~ Heli1rpoHaM~ Ae-
neHI!1R RAep ypaHa B ~ccneAyeMbiX: ~TeKnax. : r . •. , .. • : 

. · KaK B~AHO J.-13 3TIIIX rpa!jl~KOB, cpeAH~e A~aMeTpbl Tp'eKoB ocKon-
·1_· KOB•CnoH.TaHH'oro AeneHIIIR. HeCKOflb.KO MeHbWe (H·a ~6-8%}, 4,eM ;11 CBe-
~l -Hme 11 Tpe Kl!1. .· 
! ~I .~ . ·:AHano'nt~Hblli1 3~·eKT ·J-ia6nioAancR tiar-1111 paHee np!t! ~ccneAoBaH.~Rx· 
~ CTeKOJl 1!1MnaKTI!1TOB ~·TeKT~TOB MeTeop~THOrO KpaTepa ~aMaHW1!1H. 
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C yl..feToM 3Toro' a!jxtleKTa TpeKOBbiC1 ao3p-acT ABYX · o5pa3u,oa IIIHA6-
WIIIHIIITOB , paaeH 0 'coOTBeTCTBeHHO /; (7; 5±0, 8} •10 5 neT Ill ( 8, 3 ± 
±0;8}·10 6 -neT. Bo3pacT ~epn111Ta ~~ ApMeHIIIIII paaeH (2,6 ± 0,3}·.· 
·10 5 neT: · .. ,;• .<i . • • 

.3. 3AKil10LfEH~E 
. '' ~' ' 

TpeKoaaH MeTOAIIIKa onpeAe~eHIIIH ao3pacTa nplllpOAH~x cTeKon no-
3B_911HeT npOBOAIIITb AOCTaTOI..fHO HaAeH<Hble 1113MepeHIII.si annoTb 

. AO 10 5 neT. 8 npiiiHU,IIIne, 803MOH<Hbi 1113MepeHIIIH o6pa3U,OB CTeKon .· 
. snnoTb AO 10 ... neT, OAHaKo .AnH 3Toro Heo5x-OAIIIMO npoBOAIIITb Aniii
TenbHyiO' TPYAOeMKYIO npou.etiypy nocneAOBaTenbHoC1 noci10C1HoC1 · nonlll-
poBKIII, rpaaneH~si 111. npocMoTpa cTeKon: . ····· . ·' · . . · ·' 
. Pe3ynbTaTbl' nonyl..feHHble 'AnH o5pa3U,OB IIIJ TalllnaHAa' Ol..f.eBIIIAHO' 
CBIIIAeTenb'CTBYIO.T, :"''TO B03pa'cT 3TIIIX CTeKon cy~eCTBeHHO. 3aH~H<eH, 
a To, ao3MOH<Ho, o5ycnoaneHo cnyl..faC1HbiM HarpeaoM aT Ill X cn~Kon a no
cneAHIIIe' HeCKOnbKO COTeH TbiC~_I..f 111n111 MlllnniiiOHOB neT Ill X TpeKOBOC1 
IIICTOPIIIIII_. . -~ 

B JaKniOI..feHIIIe aaTopbl a~paH<aiOT rny66J<y10 npiii3HaTenbHOCTb · 
B.M.Ha3apoay, M.B.~poHTacbeaoC1 3i:npo8eAeHIIIe o5nyl..feHIIIC1 .Tenno
B~MIII HeC1TpOHaMIII ~a peaKTOpe ~6P-2. 
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·A5Aynnaea ~.r. 111 AP. 
~ccneAOBaHIIIe TpeKOB OCKOnKOB Ae 
B nplllpO~H~X CTeKnax 

MeTOAOM TpeKos nposeAeH~ 1113Me 
CTeKon ABYX o5pa3LJ,OB 'TeKTIIITOB-·111 
111 o5pa3L(a synKaHIIII..fecKoro cTeKna 
pa34~ CTeKbn MOHTIIIPOBanlll B anOKCI 
TpaBnlllsanlll 8.10% HF B rel..f~HIIIe 6-: 
nnoTHOCTIII TpeKos cnoHTaHHoro Aen' 
MeTpOB TpeKOB. · lnH onpeAeneHIIIs:! Cl 
o5nyl..fanlll !flniOaHcoM Tennos~x HeC1Tp1 
TIIIT) Ill 5,7·10 15 1/cM2 (nepniiiT), .1 

CMaTpiiiBanlll noA MIIIKpOCKOnOM. TpeKI 
AOWI!1HV1Ta onpeAeneH paBHbiM ( 7, 5±0 
±0,8) ~nH.neT; B03pacT nepnii!Ta (: 

Pa5oTa B~nonHeHa B na5opaTOpllll 

Coo6tQeHHe 06-Le~HHennoro HHCTHTyTa H~el 

nepeBOA aBTOpOB 

Abdull a·ev I. G. eta 1 . 
Fission F.ragment Tracks in Nature: 

The fission fragm~nt track age 
two speciments of tectites ~ ir 

one speciment of volcanic glass f 
determined. ~he glass speciments 

·epoxy resin, then ~tched in 10% ~ 
20°C, then spontaneous fission tr 
diameters have been m~asured. For 
measurements these glasses have b 
thermal neutron fluxes 1.1·1015 c 
5.7·10 15 cm- 2 (perlite), then etc 
under the microscope. The track a 
ses has'been determined as (7.5±0 
of perlite - (2.5±3)·10 5 years. 

'The investigation has been per 
of Nucleai Reactions, ~INR. 
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