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Pa60!8 BNOOnHeHa B MHC!H!y!e /l.JJ;epHhlX HCCJie.JJ;OBaHHH 

AH CCCP. 

0WHUHaru;HN8 OTITIDH8H!N: 8K8.l.18MHK E.M.ITOHTEKOPBO, 

qneH-KoppecnoH.n;eH! 
AH CCCP IT.E.Cirn:BAK, 

.n;OK!Op ~H8HKO-M8!8M8!HqecKHX 
aayK E.A.nOHIOlliEHH. 

Be.n;ymee npe.n;npHH!He: HHC!H!Y! ¢H3HKH BHCOKMX 3Hepr11n. 

A:Biope~epa! pasocnaa 11 II I977 ro.n;a •. 

3amH!8 .n;Hccep!8UHH COC!OH!CH II 
II I977 ro.n;a 

Ha sace.n;aHHH C08UH8nH3HPOB8HHOro YqeHoro COB8!8 ~-047.0I.OJ 

npn naeloparop:1n1 ll,l\epHHX npoClJieM mum no 8.,Jlpecy: ~yClHa, MocKoacKoli 
' . 

OClJiaCT:11, IlaClopaTOpHI! ll,l\8pHWC npoClJieM 0Il.lU1. 

C .n;nccep,anHett YOXHO 03H8KOMH!DCH B 6HClnH0!8K8 OMfiJ/1. 

YqeHHI ceKp8!8PD HflIT 00filll 

K.~.-M.H. (IO.A.EATYCOB) • 

OEJUAH XAPAKTEPHCTHKA PAEOTU 

AKTyanDHOCTb pa60TH. KonnqecTBO 8KCnepHM8H!81I!,HHX pa6oT, 

.n;na npoae.n;eana Koropux rpe6yrorca ycnoana ynb!paausKoro woaa 

HOHH3HpyromHx H3JiyqeHHil, C KaX.IIHM ro.JJ;OM B03pacraeT. 3To 

paClorH no npoClJieMaM R,n;epHoil ¢H3HKl1, ¢H3Y.KH· KOcunqecKHX 

nyqett, ipH8HKH aneMeH!8PHHX qac!HU, 8CTpOqiH3HKH H .n;p. B 8Haqn

renDHOtt qacTH !SRHX paelo! nonyqaewe aKcnepnueHiaru;aue peaynL

raru CB/!3aHhl C qya~TBHTeJILHOCTLD ycraHOBOK, KOTOpal! onpe

,n;eJI/leTC/l pa,llHOaKTllBHOil sarp1!3HeHHOCTLD aemecTBa .JJ;eTeKTO

pOB n OKpyxaromnx nx uarepnanoa. HanpHuep, aanaaa .n;na WH3HKH 
~ 

aneueH!apHHX qacinn npoelneua - npoaepKa aunonHHMOOTH aaKoHa 

coxpaHeHna nenTOHHoro sapMa-pemaerca B on&iax no nccne.n;oaa

HHD .IIBOP.Horo 6eTa-pacna.n;a, BC8 peaynL!8T& KO!OpHX no:ica 

/!BJll!DTC/l npe.JJ;eJILHl,!MH, qro oClycJIOBJl8HO pa,llHOaKTHBHHM_ ipOHOM ycra

HOBOK. 0.n;HaKO cae.n;eHH/l O co.n;epxa.HHH pa.n;noaKTHBHhlX 3JI8M8HTOB B 

3KCnepHMeHTaJILHHX ycTaHOBKaX n OKpy:raDll{HX MaTepnanax o6uqHO He

onpe,n;eJieHHU. I103TOMY Sall{HTa ~eTeKTOpOB OT OKpylraD1Itelt pa,llHOaKTHB

HOCTll npoao.n;HTC/l ClOJILmen qacTLll HHTyHTHBHO. 

B H8C!OHmee Bpeua npo6neua CHHX8HHH ipOHa HBnH8!Cfi onpe~e

JISJDII{ett B 8KcnepHM8H!8X C conHeqHUMH Hett!PHHO, B onurax no 

noucey aHouanLH&X a.n;epaux coctoaantt B npnpo.n;e, no npoaepKe 

WYH.l.18M8H!8nDHUX 38KOHOB C0Xp8H8HHH H .n;p. 

UenL paeloru. OcHOBHan nenD paelo!& aaKnroqanacb B paapa

CloTKe U8!0.IIOB H.l.18HTHipHK8UHH ynbTP8HH3KHX 8KTHBHOC!ett, Heoelxo

.IIHY&X .n;na OOC!8HOBKH 3KCil8pHM8H!OB no H8l!PHHHOtt 8CTpO@f3HK8. 

HaKonneBHHtt onu! nosaonan ncnonD3DB8!b coa.n;aaayro TeXHHey B 

CM8XHUX oelnac,ax. 
C(h,ej:;,;1,,;;.1ilLl1i ;,;!CTirryY 

aaep1~x nc:·;1c:m:ma1mil 
G~iGJ'lit!OTEHA 

.... ~, 



HOBH8H8 pa60!ll ■ Paapa60!8Hll BHCOKoqyBCTBllT61IbHh16 M6T0,lil,[ 

H,!i8HTH(pllK8UHH O!,li61IbH!lX pa,!iH08KTHBHllX 8TOMOB 6naropO,!iH!lX raaOB 

B 601r1,mnx Kom1qecuax B8lll8CTB8~ llyBC!BHT61I1,HOCU C08,li8HHllX 

ycTaHOBOK .!i1IH naBneqeHnH(n nocne,!iyomen perncTpannn pacna.ltOB) 

H80TOilOB pa,!iOH8 ·ll8 XH,!iKOCTll H8-Tpn nopH,!iK8 Belll!qnffhl npeBOC

XO,!illT qyBC!BllT81IDHOCT1, llMBBWllXCH ycTaHOBOK. 

BnepBue nOK888Hll npaKTnqeCKll8 B08MO~HOCTH peannaannn 

raJJm1n-rep11am1eaoro n ID1Tlll1-6ep111rnneBoro MeTO.liOB perncTpan11v. 

C01IHeqHb!X H8l1Tpl!HO. 

Enaro,!iapH C08,li8HHOtt Hll8KO~OHOBOl1 M8TO,!il!K8 nponopnnoH8lID

HUX cqeTql!KOB,BnepBue H86lIIQ'A8lIHCD pacna,!i!l ll30TOna KPllilTOH-8I 

H nauepeHO CO.li8P~8Hll8 3TOro H80Tona B 8TMOC~epe. 

Ilpe.n;Jio~eH ll ocymecTBlI8H Ha npaKTl!K8 aa11601ree 3KOHOMHq

Hlll1 cnoco6 coa,!iaHHH Hll3KowoaoBm na6opaTOPHl1. BnepBue nccne

.liOBaHa co6CTB8HH8H p8,!ill08KTHBH8H aarpH8H6HHOCTD TyronnaBKHX · 

M6T81I1IOB n'nonynpOBO,liHHKOBllX uaTepnanoB. 

HayqaaH n npaKTllqecKSH geffHOCTb pa60Tll. AOCTHrHyTwpe-

3Y1IDT8Tll no paapa60TK8 HH3KOWOHOBWC M8TO,!iOB B8XH!l ,!i1IH nocTa

BOBKH 3KCnepl!MeH!OB no ael1TPHHHOl1 8CTPO(pll8HKe, no npoBepKe· 

38KOHOB coxpaHeHHH 3lI8KTpnqecKoro, 6apHOHHOro ll nenTOBHOro 

3BpH,!iOB, no IlOllCKaU 8HOU8lIDHWC H,!i8pHWC COCTOHHHl1. OHH uoryT 

Ta!rae 6UTb ncnOlib80B8Hll B npHKlI8,liHHX llCC1I8,!iOB8HHHX ,!ilIH H8Me

pettnl1 Y1IDTP8HH8KllX aKTHBHOCTel1. 

Peay1Ib!8Tll HCC1I8,!i0;8HHH H80TOna 81Kr B8~HU C TOqKn ape

HHH ~H8HKll H 8CTPOWH8HKH KOCUnqeCKHX nyqel1,· naneouarHeTnaua 

H fi'A8PHOl1 ~nanKn. 

2 

Sar!lmgaeuue nonoxeHHR. I. Paapa60T8HHue MeTo.111-, n21cttT111fJ11-

KannH naoronoB P8'AHfI B B81Jl8CTB8X n03BOJIHIDT onpe~e~~Tb 

~rcr19 
r 

226
:ea n ~ ro-22r 224Ra Ha rpaMr, BemecTBa. 

2. ramrnn-repMaH11eBui1 n nnTnl1-6ep1rnn11em,1lJ :.rnT0111J per11cT

pan11n COIIHB'l'HllX HBl1TpHHO npaKTnqecKl! OCJll(eCTBH),!hl. 

J. CneKTpll O,!iH031I8KTpOHHhlX 11MilYJJbCOD B ra3DHan0.1HClillb!X 

nponopnnoHaJJI,Hl,[X C'IOTtlllKaX OilllChlBaDTC/1 t:Ba31!3KCITOHC!!'ll1fifl1,HIJM 

:mKOHOM. 

4. KoHneHrpauirn ,!iOJJro1:11aymero nsorona KpnnroH-Bl B ar:.rnc

qiepe cooraercrayer H8ll3M8HH0ll 11HT8HCY.BHOCTl1 npl!XO,li/llUl1X l!il ]cu

JIIO KOCMHqecKl1X JJy'lell aa IlOCJJe,!iHHe COTHl1 ThlCR4 ner. 

5. TimnqffaH aarpH3H8HHOCU Cl( -aKTllBHblMl1 H30TOil8MH 

pacnpocrpaaeHHUX U8T81IIIOB H cnnaBOB 61IU3K8 K B61IH4HHe ro- 8 I' 

238 U Ha rpauu BemecrBa (B npe,zmonoJKettnn, 4To KottueHTpa

~1111 
238 u n 

232 
Th OTHOCHTCH,K8K I ll 3, a 'A04ep1rne npo,l\yK

!ll ceMel1CTBa ypaHa ll TOPHfl H8XOAHTCH B paBHOBecnn C 238 tJ 11 

232Th). 

Ha116011ee qncT!lMH no P8.!ill08KT11BHOCTH cpe,l\n M8T81IIIOB RB-• 
1If!IOTCH ryronnaBKlle MeTamm, B qacTHOCTl1 T8HT81I 11 BOJJbrppaM. 

6. 9Kp8HHPOBK8 HH8KOrilOHOB!lX na6oparopnn me6aeu H8 Y1IDTpa-

0CHOBHb!X nopo,!i HB1IH8!Cfl Han6onee a~eKTHBHb!M,npocTuu ll 3KO

HOMHqHl,(M MBTO'AOM CHHE8HHH OKpyxaomero p8,!iH08KTHBHOro rpoaa. 

06~eu pa6oTu. ~nccepTannH COC!rOH! H8 BB8'A8HHH, meC!H 

l'1IBB, 38Klillll8HHfl H CO,!iepEHT 229 CTP8H11U, BK11Dqaa I6 Ta61111n, 

CilHCOK 1IHTepaTypu - I93 H8HM8HOB8HllH, a T8Kllt8 47 pncyHKOB. 

PeaylIDT8!1l BUil01IH8HHl,[X HCC1I8,l\OBBHHl1 ony61IHKOB8HI,[ BIS 

pa6orax. 
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OT M8Tepnana, ll3 ROTOporo naroTOBneH 'AllCTllnnHTOp. B Ta6n.3 

yRaauBaeTCH CO'Aepmanne 226Ra B rpauuax na rpauu BO'Abl, no

nyqettnon pa3Hbl!Jll MOTO'A8Mll 'AllCTHnnHUllll. 

Ta6nnua 3 

------------------------------------- -
_________ ...:_ ___ (3,7 ± b,7) .ra•I7 

--·-··---
06uqHaH BO'AOflPOBO'AH8ff BO'A8 

Bo'Aa na MeTannnqecRoro AllcTnnnHTopa (I,8 ± 0,4) .ro-17 

BO'A8 ll3 CTOKJIRHHOrO 'AllCTllnnHTOpa (2,8 ± 0,9) .ICfIB 

BO'A8 1!3 RBapueBoro 'AllCTllnnHTOpa ;:, r, 7 .rcrIB 

ITO-Bll'AllMOMy, B npouecce 'AllCTllnnHUllll mll'AROCTll oqnmafilTCff 

OT BC8X Tffmenux «-qRTllBHNX sneMeHTOB. 

TpeTDff rnana nOCBHmena HOBNM pa~llOXllMllqecRllM 'A8TORTOpaM 

conneqHb!X HettTp,mo - rannun-repuan11eB01,y n nnntt-6ep1rnnne

BOMy. 

8TH 'A8TeRTOPll 61,mn npe'AnomeHH B pac50T8X B.A.Ky3DMllH8 

(ITpenpnn ~HAH-1964) 1l r.T.SauennHa ll B.A.Ky3DMl1H8 ( ,l;roc,Int. 

Cosmic iiays Confe1•ence :m-:-,m .36 (1')G5)). Haun B I965 

n 1966 rr. (ITpenpnm.' ~MAH N! A-I06 n N! 29) 6un11 paccuoTpeHu 

npaRTllqecRne B03!JOXHOCT1l llCITOnD30B8Hllff rannl!H 1l nnTllff B R8-

qecTBe 'A8T8RTOPOB conHeqHNX HettTpllHO. 

ITpe'AnOXeHO B RaqecTBe nllTll8BOro 'A8T8RTOpa ncnonD30B8TD 

BO'AHb!tt pacTBop xnopncToro nnTllH B BO'Ae, a nonyqa~~nttcH B 

peaynHaTe peaRnnn v + 7 Li - 7Be + e- pa]!HOaRTllBHhltl 
7Be nepeBO'AllTD B ueTannoopraHnqecRoe coe'AnHenne oepnnnnH n 
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,I 

npB'AYCMaTpHB8BT BHYTP~HHee HanonHeHue HX pa6oquM raaou, co

;11eplKaUU!M npo;llyKTU B38HMO;llefiCTBHH COJIHeqHuX HellTpHHO C Bellle

CTBOM MHlllBHH. Bee cqeTqHJm BHe 38BHCHMOCTl11 OT paaMepa 

~~ = I,5-20 MM) Hl.le!JT TOpQOBOe OKHO ;IIJIH K8JIHDPOBKl11 HX HCTOq

HHKOM peHTreHOBCKOPO H3JiyqeHHHo 

XapaKTepHCTHKll cqeTql1JKOB (K03qJqJHQHeHT raaoBoro ycune

HHH, qJOH, CT80HHbHOCTh, npO;IIOHlKHTeHhHOCTb pa60TU H ;11p.) 11c

CJIB;IIOB8JIHCb C noMO~Kl pa:z111oaKTHBHUX TPHTllfl H aproHa-37, 

BBO;IIHMUX BHyTpb cqeTql1JK8. IlO;IITBepllt.lteH BblBO:zl, c:z1enaHHblll pa

Hee B.M.IlOHTeHOpBO ( Helvetia Physica Acta,£.2 Suppl.III, 97), 

qTO nponopunoHanhHbl8 cqeTqnKH MoryT ;IIHHTBHbHO CT80HnhHO pa

OOT8Th npH npe;11eJibHO ;11onycTHMHX K03qJqJHQHeHT8X raaOBOPO yc11-

JIBHHH. 

Onpe,lleJieH nepHO.ll nonypacna,lla 37A~.PeayJibTaTu (Tr/2 = 

=36,37±0,17 'AHH) COBfl8JIH c Ha116onee ToqauMH peaynh!8T8MH, 

nonyqeHHb!MH O;IIHOBpeueHHO B ClliA. 

C03.1\8H8 H83eMH8fl HH3KOqJOHOB8fl ycT8HOBK8, BKnKJqaKl!ll8H 

nacc1rnHyIO H 8KTl'lBHY!O 381IUITY nponopQHOH8JlbttOrO cqeTqnHa OT 

OKpyJKa1JU1ero pa,lll10aKTHBHOro lpOHa H (flo11a KOCMHqecKHX nyqell • 

W3MepeHO KOJIHqecTBO 10H0Bb1X OTcqeTOB B nponopQHOH8JlbHOM cqer

q1rne, CBH38HHb!X C MlllOHaMH, npoXO:zlHUU!MH BHe cqeTq111rn. rro-Bll-

;IIHMOMY, 3UI COOb!THH BU3B8Hb! ~ -KB8HT8MH H O -3H8KTpOH8MH t 

reaepHpOBUHHblMH MllOHaMH KOCMHqecKHX nyqell. 

JlJIH paaBHTHfl MeTO,llHKH perucTp8UHH pacna;IIOB 7Be, oopa

ayeuoro no peaKUHH v + 7Li- 7Be + e-, 11ccne'AOBaHu cneKTpu 
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HMnyJihCOB OT O'AHOll napu·noHOB B nponopQHOH8HLHOM cqeTqnKe 

(pacna'Abl 7Be :zlOHlKHU npnBO;IIHTb H o6pa30B8HHKl I-3 nap HOUOB). 

IlOKa3aao, qTo lfJOpMa cneKTpa O,llH03JleKTPOHHblX HMnyJit,COB, 

onpe,llBJIHeMaH pa:3Bl-lTHBM JiaBHHU B cqeTql-!Ke, ClJIH3Y.a K 3Kcno

llBIIQUaJII,HOll. 3TO npoaepeno C nOMOIIIMl KaJIHClpOBKH cqerqnrca, 

oClJiyqaeMOI'O ynupaqrnoJieTOM, HCTOqHHKOM 55~e, ,1ta1J1J1HM npH Ha

flOJIHBHHH era aproH-MBTaHOBOll CMBCbKl cneKrp B BH,lle .llBYX llHKOB 

c 3HeprHS!IAH a· MaKCHMy-Me 5,9 H 2,95 K3B. ileperyJIHpHOCTll a cpopue 

chekrpa O,lll!03JieKTpOHH!lX HMnyJil,COB llOS!DJIHIJTClI I KOr,lla OtHOIIIB!rne 

3Heprnl! ( °-:) D MaKCllMYJAe lll!KOB OT 55.Pe craHODHTCS! MeH1,me tJCM 2 

(p110.I, K -Koaqiqinu11eHT aneRrpottHoro yc11nea11H). XapaRTep no

HBneanH atHX aeperynRpHoC!ett, npHo6peTaKllllllX BM'A uaucniiyua 
~ 

B pacnpe;11enea1111, CBH38H C TOpMOllteH11ei.i JI8Bl1Hbi npocTpaHCtBeHllblM 
' . 

aap11;11oi.i, qfo npoHBnHe!cR B yMeHuemrn nottiia11py10ll1en cnoco6Hoc-

u1 aneR!pOHOB, HaXO'AHIIIHXCfl MelK;lly aneRTpOHHl,IIJ ll HOHHb!IJ o6na

R8Mll naBHHU. 

IlOR838HO, qfQ nponopQHOH8JibHUe cqefql1Jl{H CT80HllbHO pa6o

~8KlT B'06JlaCTH perHCTP8UHll O;IIH03HBK!POHHblX HMDyJibCOB npH 

paaimqHOM COCT8Be 1'830BOl! CIJBCH (aprOa-11etaH, RpHnTO!f-MeTaH, 

RceiloH-Meiaa~ rennll-MeTali) 11 np.11 paannqHux :z1aBlieHHf!X (OT 

O,I .llO I aru~). 

B nHrott rna:ae .n11CcaPTa~1rn liaRoniremtidt l)tJilt pernctpauna 

pe.ztR~X c06i.t~utt b itani.tlim a~eprol'lune1re1niff1Jll 113 6'oni.inor,o ~Moira 

qioiio~iilt c6C5uHHi npHMeHeH i< HCC1!8'A0l38lll1f!!I )toJlrOJKHl3Ylll8l'O nab-
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Tona HplinTOH-8I (T112 = 2' I. I05neT). lice Jie.n;OB8Hllfl npOBO,ZUl/lllCI, 

C nouomI,D nponopnllOH8JII,HOro cqeTqlfH8 C BHyTpetttteti CllCTeMOR 

8HTHCOBna.n;eHH!1, T8H H83UB801JOro 6eccTettoqHoro cqeTqnHa, B 

HOTOpOIJ HaTo,n; OCHOBHOro cqeTqHH8 COCTOf!JI H3 CllCTCMU BOJII,qJpa

lJOBUX HHTett. BTO IT03BOJ!f!JIO OTC8H~TI, CHCT8MOR BHTHCOBna,n;ettHR 

tpOHOBoe .1:1anyqemie OTHOCHTen1,ao aeBucoHoR aaeprnn (aHeprnH, 

BU,li;81Ifl0M8fl npH pacna,n;e 81Kr, - OKORO 14 K3B). 

Buno nauepeao ceqeHHe peaHnllH 8°Kr(n,t)8IKr • no tta

meR pa6oru aTa peaHUHfl nccne.n;0Banac1, .n;Ba~,n;u, npnqeM o6a paaa 

HOCB8HHUIIH Mero,n;airn. B o,n;aott pa6oTe (J". HJ1eynoldn .l'hys. :tev. 

22,886(1950) ) 6uno nonyqeao aaaqettHe (!2,5 ± I,5) 6apaa 

( J.McNa.mara, ll.G.Thode • .Phys.ttev.:J0,296(1950) -H B ,n;pyrott 

(95 ± IS 

H8tiTpOHOB 
) 6aptt. Mu 06nyqanH raaoo6pa3HU!1 HpHOTOH B ITOTOHe 

OT peaHTOpa C HHT0HCHBHOCT~D,6JIH3HOti H 3.I□13n/cu2 • 

ceH. llHTerpan1,HuR noToH Hel1TpoaoB aa BpeMH o6nyqettHfl (23 qa

ca) npoBepf!JICf! T81ilK0 ~o H3B8CTHHIJ ceqeHHf!IJ peaHUHR 
361u:(n,t)J7.tu: H 84Kr(n,y)85Kr Euna ITOJiyqetta Bennqntta 

80 BI ± ceqeffHfl peaHUHH Kr(n,y) Kr,,paBH8fl (IS,6 I,9) 6aptta. 

PeaynHaru nauepettnn npe,n;craBnettu aa pirn.2. Cne,n;yeT cHaaan, 

qTo ttama rpynna 6una nepBott, HOTopaH Ha6nD,n;ana pacna,n;u nao

Tona 81
Kr npf!MHM cnoco6ou. TaHHIJ o6paaou, ttaMH 6unn no.n;TBepx

,n;ettu peaynHaTu o,n;ttoR rpynnu ((I2,s±1,5) 6aptta) n onpoBeprtty

Tu peayn1,raru ,n;pyron ( (95±15) 6aptta). 

liccne.n;0Banoc1, co,n;epxattne 81Kr B aTMocqiepaou HPHnTotte. 

B onuTax ncnon1,a0Bancf! raaoo6paattul1 KpllnTOH 11,n;o6ou60Boro" 
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MROrOHHTmtoro nponoptmOH8Jll,HOro c~~T11HR8. 
HanonHeHHe: aproH + MeraH. IlBeAeH KpHilTOH, 
06.7ryt1~Hliui H8 peaKTope TeIJJiomn.m HeiTpOHBMH. 
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Bl1IlYCK8. CoapeueHHUll 8!MocwepHbltt KpHilTOH CHJ!bHO aapalKeH 

H30TOITOIJ 85Kr (Tr12 = I0,6 ner, E;QX :Z 670 K3B). arr::r B 8!

uocwepe MOlKeT Cluu oClpaaoaaH ICOCIIHtieCKllllH nytiaMH H3 CT8ClHJ!b

Hb!X H30TOITOB KPHITTOHa nocpe'ACTBOII peaKUllH 8°Kr(n,r)81Kr 

H peaKUHll CK8HUB8HHH 82
Kr(p,pn)81 Kr, 83Kr(p,p2n)81Kr 

84Kr( p, pJn)81Kr H 86Kr(p, p5n)81K/. 

BonHott nepirni nonypacnll,lla 81Kr H ero 1rnepTHocu iaHJT 

aoauoJKHocr» onpeienH!b ero HHTerpan»Hoe KOJIHtiecrao, oClpaao

BaHHoe B a111ocwepe aa H8CKOJl»KO COT !HCHtl ner, T.K. npaKTH

ti8CKH B8C» 81Kl' OC!ae!CH B aruocwepe. Peayn»!B!H H3MepeHHH 
81 COAepimHHH J{y B arMOC(flepe' raKHM oc!paaoM, AaDT CBe,l(eHllll oc! 

l1HT8!1CllBHOCTlf KOCMlltI8CKHX Jiyqell aa nocJie,I\Hlle HOCKOJILKO cor Tb!-· 

Clitl ner ll O BapllaUlfllX reoMarHHTHOrO ITOJIR,KOTOpoe,oc!peaaa MHrKyD . 
qacn cneKrpa nepBlftIH!lX KOCMlltieCKlfX nyqe}l, BJIIIR8T Ha CKOpOCTL 

oClpaaoaaHHR srKr B arMOc(fJepe. Eep.11 mi.m11 'AaHHlle o cet1eunu peaK

u~rn 8°Kr(n, y)81Kr 11· COBpeMettm,rll ITO TOK KOCM!1t1ecm1x nyt1ell, 

ITOJiytiaeM 8KTHBHOCT» BIKr B 8TMOCWepe,p8BHyro 0,04 paCIT8'AOB 
81Kr /Ml1Hyra • mup KP!1DTOH8 1 ecJI!f cet1eH11e peaKu11n CK8JIUB8Hllfl 

Bl:,ltlHCJIHT» no WOPMYJI8M PyimraMa ( Zeit fur Naturforschwig _gj_g,, 
1027(1966)). 

CoieplKaHHe 81Kr B cocraae aruocwepHoro Kp1111r0Ha llaMe

PHJIOC» io Hamett paeloru maenuapcKott rpynnon (J.Geophys.nes • .72, 

2895(1970) ),H 6una nonyqeHa cneiyro~aH aen11t111Ha aY.THBHoc

Tlf SIKr: O,IO(±I07a) paCl18.l(OB/MHH.J!Wl'p KpHITTOHa. 8TO He CO

rnacyeTCH c·HeHaMeHHOll HHTeHCHBHOCT»Hl KOCMHtieCKHX nytie~, npH-

17 



XO.llHUUIX Ha 8e1.1n10 B TeqeHHe nocne.llHHX HeCKOnLKHX CO! THCHq 

neT. 

Mu perHcTpl-!ponanH pacna.llH 81Kl' c no!.IOIJILIO CieccTeaoqHoro ··· 

nponopuHoHanLHoro cqerqHKa 06~eM01.1 0,5 n. PeaynLTaT aKcnepn-

1.1e11Ta, IlOR838!1Hbli1 Ha PHCyHKe 3, COO!BeTCTByeT BRTHBHOCTH ' 

(o,os±o,01) pacn/MHH•nHTp RpHnToHa, r.e. cornacyeTcH c He

H3MeH~b!M llOTOROIJ KOCI.IH1rnc1mx nytJett, npHXO.llHIIIHX Ha 8eun10 38 

nocne.llHHe coTHH Tb!CH'l ner. Ilmr, pacnono:areHHutt cnena or RpHn

ToHonoro (30-40 li8Ha1Ibl 8HanH38Topa) ,HB1I.freTC.II Ko( -1IHHHett 

Lle.llH, H3 ROTOpott H3rOTOBneH BHeIDHHM UH1IHH.llP oxpaHHOro ClJ8!r

qijl{a. XOTH 3TOT IlHR H HBnHeTC.11 WOHOBU!J, OH cny:ai:Hn npH ¥131.18-

peHHHX HenpepHBHULI noKaaaTeneu KaqecTna pa6oTu cqe!rqmra. 

fam !raIDKe nocTanneH npe.llen npm,eHHMOCTH wop1.1yn Py.ll-

ID!raMa 'AR.II B1Jt!HC~8HM CKOpOC!rH o6pa30B8HHH 81KT DPOTOBB!.IH 

npn HX B3aHLIO.lleMCTBHHX co C!ra6HnLHU!JH H30!r0ll8!.IH RPHil!rOHa, 

HLl8IOUUILIH A > BI. raaoo6paam,1tt KPHilTOH oc5nytJ81IC:.II npO!OH8LIH 

c aHeprHefi 600 MaB. 

T.R. H3!.lepeHHH npOBO.llHnHCL npH Ha1!HqHH CionLmoro woaa 

OT pacna.llOB 85
Kr, TO Bb!.lleRHTL llHR OT pacna.llOB 81Kr Hal.I 

He Y.llanocL. C .llOCTOBepHOCUIO AO 0.lll!Oro CTll.H,ll;apTHoro OTKJl01!8!!H/l 

.MOlKHO 3aR1!IOlJHTL, lJTO cetJeHHe peaRUHfi CK81IHBaHH.II lHa H30TO

nax 8CT8C!B8HHOro RpHnTOHa), npHBD.llHIIIHX I{ o6pa30B8HHIO H30-

!r0Il8 
81

I{r, He npenumaeT ceqeHHe ,BblqHcneHHOe no wop1.1ynau 

Py.llmta1.1a,Cionee tJe!.I B 2 paaa. 
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lliCCTBH rnaBa AllCCepTBUllll IlOCBHllleHa IlOASeMHOA HllSKOqio

HOBOtt KaMepe, KOTOPBH 61,111a COSAaHa Ha HeATpllHHOtl CT8HUllll 

!111crnryra ,1;1ep111,1x 11cc11e.110BaH11ti AH CCC!'. IToAp06Ho aHannsHpy

IOTCH lfCTO'!HHKll y-qioua, llAymero HS ropHl>IX nopoA. ITpHBeAem,r 

3HcnepnMeHT8JlbHl,le ABHHhle, HS KOTOPhlX CJICAJCT, '!TO cneHTP 

t-KBBHTOB, CBHSBHHhlX C ecTeCTBCl!HOtt pa~HOaHTHBHOCTbIO,npo

CTllpaeTCH BilJIOTb AO IO M3B, a B03MOllCHO, ll .110 20 M3B. 

ITpttBOAHTCH pesyJibT8Tl,I HSMepeHHti y-qioHa CUHHTHJIJIHUHOH

IIWHI ACTeHTOpa!Jll \OpraHHt{eCKHM ll NaI('l't )) npll pas1111qtton SH

pannpo1rne ACTCHTOpOB OT OHpylt(B!OllleA pa,llHOBHU!BHOCTH, 8 T8HlK8 

pesynbT8T!,1 llSMepeHHtt t-qioHa pasnHt{Hl,IX ropH!,iX nopo,ll. 8TH 

nsuepeHllfl no,llTBep,llHHll npaBl'IJ!bHOCTb Bu6opa yJibTpaoCHOBHhlX no

vO.ll (,llyHl'ITOB) ,llJIH 3Hp8Hl'IPOB!{ll IlO,llSeMHOH HaMep1,1 OT OHpy~aromen 

pa,llll08HTl'IBHOCTHo 

HcnOllb30B8H MeTO,ll 3HP8HHPOBKH IlOMelll8HHH HHSHOp8,llH08KTllB

HhlM 6eTO!IOM, COCTOHIIIHM HS 'AYHHOB l'I 06blqUoro ueMeHT8, B pe

syHbTaTe qero nonytieHO I5-KpaTHOe CHl'JllCeHl'Je y-qiOH8 B 60llbIDOM 

IlO,llSeMHOM IlOMellleHl'll'lo 

ITpttMe11e11 HOBhlA Mero.11 c11mr:emu1 pa,llHOaKTl'IBHOro qJOHa OKpy

llCa10mcA cpe.111,1 - :rnpanHpOBKa '!HCThlM AYHHTOBh!M llleelneM. B pesynb

rare no11yqe110 npnMepno raKoe J1Ce cnn:z:enue J- -q>ona, KaK nocne 

Clero11wp0Bam1H mrni:opll,l.\vtOaKTlIBHliM <leroHoM. O<lutee cam1ceHne ~ -q>o

na B <lOJ!bffiOM IlOA3eMHOM nouememrn COCTaBlfJ!O ..., 300 pas_. 

CxeMaTHqeCKUA BH,ll IlO,llSCMHOti Hl'ISKO~OHOBOti K8Mep1,1 H pesynb

T8T!,1 nsMepeHHH 0-qiotta npe,llcTaBneHu Ha pl'lc. 4, 5. 

Ecnn oueal'JB8Tb qJOH l'J sarpHSHeHHOCTb MaTepl'JanoB B e,llHHl'J-
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11ax rpa!JIJ 238 u Ha rpa!JIJ BelIIOCTBa ll C'll!T8TI,' '!TO 3TOC.iOE : 
3 \ ~. 

B cpe,l!He!J B 3 pasa 60-;He, qeM 238 u , a ane1.1eHTl:J ceMctlcTB 

U l! Th HaXO,llf!TCfl B paBHOBOClUl C 
238 U ll 

232Th , TO 

MOJKHO CKaaau, '!TO !pOHOBaf! o<5cTaHOBKa B K81J8!)8 COO?BOTCTByeT 

rcr8r • 
238 u /r no cpaBHOlll!lO C 3.I0-6 l' •238 U/ ]• B H83npam1-

POB8HHOn nO,ll381JHOt1 noJIOCTl!e 

BHYTPH nO,ll38MHOt1 Ka!Jepbl 003,llaHa HJll3KO!p0HOD8H ycT~HOBKB, 

B KOTOPOti B Ka'!eCTBe OCHOBHOro aalIIJIITHOrO IABTepHana J11cnon:&-

3yeTCfl B01Il>(j_Jpau. J3HyTpl'I Hl'l3KOqiOHOBOt1 ycTaHODKll /-¢OH CllJII

JK8H 8lll0 Ha no-pf!,l!OK BOJIJll'll'!Hbl. 9TO nOK83l:JB88T MliJIYD pa,ll,110(,.J[

TIIBHYD 3arpS13H8HHOCTb BOJII,rppaua. 

C03,ll8Hl'le KOMnneKca Hl'l8KOqJOHOBOt1 Ka1Jep1,1 noaBOJIJIIJIO ll3Me

Pl'!Tl, co6CTBOHHllt1 qiOH HeKOTOPl:JX CUl'IHTl'IJl~f!UJIIOHHblX ,lleTeKTOPDB 

l'I OTh.'J)llJIO yH~Ka1Il>HU8 B08110lKHOCTll ,ll1If! noc TaHOBKl'I pfl.Z{a 3KC-

nepHMOHTOB no npOBepKe WYH.llaMeHTaJI:&Hb!X aaKDHOB coxpaHemrn , 

TIO nOl'ICKy 8HOIJ8Jll>HllX R,ll8pHUX COCT0f!Hl'lt1 JII .l!P• 

Uccne,l!OB8H8 sarpS13H8HHOCTb cX -aKTl'IBHb!Ml'I ll30TonaMJII MHO

rJIIX npoBO,ItS!lllllX MaTepHaJIOB • ITOKa3aHo, '!TO cpe,ll,11 MeTaJIJIOB Hall-

Mettee 3arp.fl3HeHHllMll d,-pa,Itl!OaKTllBHllMII Jll30TOnaMII .f!BJIRIOTC.fl ryro

rrJiaBKlle MeTaJIJlll. Ha11Clonee 'lllCTllU Be1I1eCTBOM 113 Bcex llCCJl8,ll,D_BaH

HllX .flBJl.flOTC.fl nonynpOBO)lHllKOBllll Kpe!.!IIJllll, sarp.fl31!eHHOCTb KOTOporo 

61Il'!3K8 K ro-10r 238 U Ha r SL • 

Ilpe~1IOJK8H cnocoel onpe,ll81I8HJIIH CO,ll8plK8Hl'lfl ll30TOnOB p8,l!JIIH 

B TB8p,l!UX B8lll8CTB8X no KOppe1IllPDB8HHllM c< -l'IMnyni,caM B npo

nopu110H81II,HUX C'l8T'IJIIK8X, K8TO~OIJ KOTOpb!X f1B1If!8TCH JIICCJie,llyeuoe 

B8lll8CTBO. 
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'I 
11: 
ii q 

;S J8l{/lfJl!CHl111 ,zrnccepTaI(l11l npllBO;!IHTCH CJJe;L1y10ume OCHOBH11e 

Rb!BO,Z\U: 

I. JnepBble B CCCP C03;118Hbl yCT8HOBKl1 :LIJ!H 113BJieqeHl1R OT

.'.;,c/lI,Hb!X 3TOI.IOD CiJ!OPOpOJlHh!X P830B 113 OOnI,Illl1X IWJillqecTB Be

~eCTBa. JocTnr1cyTue pe3yJibT3Tbl no 11auepeHl1!0 HUHMBHbrueA KOHUBHT

µaum1 ll30TOnOB PD.llllH-226 11-224 B pa3JillqHblX MaTep11anax (cOOT

BeTCTBeHHO ~ 2. IO-I9 
ll ~ 2,5.I0-22 rpaw.ia ll30TOna pa~.lf!I Ha 

rpaMIJ B0[;10CTBa) Ha Tpll nopH,IIKa Ben11q11Hbl no qyBCTBl1T0J!J,HOCTl1 

np0Blll!l8IOT, peaynbT8Tbl, 113B0CTHble 113 Ml1POBOt! nwreparyp1,1. Ha

:.1epeao CO,lleplK8Hll0 1130TonoB ·pa,zurn B B03MOl!liblX ,110T0KTOpax COJI

HeqHblX HeffTpl1HO. 

2. ITOK838Ha npaKTl1lJ0CKaR ocymecTBl1MOCTb Jll1Tl1t!-6ep11JIJil1e

BOPO (1%6 r.) 11 rann11t1-repMatt11eBoro (1965 r.) Mero.noB ;11e

TeKTnponatt11R COJIH0lJHb!X Het!Tpl1HO, ecm1 B K8'IeCTBe BemecTBa 

Ml1lli0Ull 11CITOJ!b30B8Tb XJIOPl1CTb!e coe,1111aen11R ( LlCl H GaCl3)• 

ITpe,11JIOJWHO (!965 r.) l13BJieqeuHblti H3 raJIJmenoll Ml1ID0Hl1 repMatt11t! 

npenpamaTb B MOHOrepMaH ll H8ITOJIHRTb HM nponopu11ottaJibHUti 

ClJ0TlJl1K. B H8CTOR!J1ee BpeMR 3Tl1 npe;!IJIOlK0H11R npaKTl1lJ0CKl1 pea

Jll13YIOTCR B CCCP 11 CIIJA. ITOK838HO, tJTO B rann11enoM ~eTeKrope 

38 CtJeT, P8.lll108KTl1BHb!X 38PpR3H0Hl1!1. 6y,11er o6paaOBUB8TbCR 60JIJ,

ll!Oe KOJll1lJCCTBO p8,lll108KTHBHb!X 1130TOITOB MbllllbRKa 
I 

pacna.ztu KOTO

pux Tpy.nuo OTJIJ1lJl1Tb OT pacna,IIOB repMaHl1R-7I. B CBR31:'l C 3Tl:'l!J 

yKaaaHo, tJTo npn ocymec TBJ1ea1111 MeTo,lla .nonlKHO Ob!Tb ooecnetJe

Ho a6cOJIIOTHOe paa,11enett11e repM8Hl1H l1 MlllllbRKa. 
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3. C uenbD C03;118HllR nponopQllOHaJILHOPO cqeTtJllKa ;!IJIR pe

PllCTpaQllll 7Be -npo;11yKT8 B38llMO;llet!CTBl1H conueqHb!X uet!TpllHO C 

7 Li - HCCJie;ztOBaHu xapaKT0Pl1CTl1Kl1 cneKTpOB oauoaneKTPOHHblX 

1:11.myni,con B nponopu11ottaJII>HblX cqerqnKax np11 paan11tJHhlX raaonux 

C!JeCHX■ 

IlOKa3aHO I q!ro cneKTPll O;llll03Jl0KTpOHHb1X l1MITYJ!bCOB B npo

nopu1:10H8JlbHb!X cqerq11KaX 001:'!CblDaDTCff KBa3113KCITOH0HQl1aJlbHllM 

3aKOHO!J. 06pameao DHl1MaHHe Ha uenecoo6pa3HOCT» 11CilOJ1»30BaHHR 

nponopQ110H8JlbHOPO cqerq11Ka BIJ0CTO reMrepOBCKOPO npH perHCTpa

UHH pacna;!IOB 
7
Be. 

4. BnepBb10 HenocpeacTB0HHO H80JIIO;ll8J!Cfl pacnaa ;!IOJIPOlKl1BY-

mero 11aorona Kp11nTott-Bl B nponopu1:1ottaJILHOM ctJerq111te. Haue-

peao ero co;11epl!l:aH11e B cocTaBe aTMOcqiep.Horo .Kp11nTotta. l101rn

saHo, qro 1tom1qecno 81 Kr B aTMoc(1lepe cornacyeTca c HeHSMeH

uo~ HHT0HCl1BHOCT»IO IlOTOKa KOCMl:'ltJ0CKl1X nyqeM B nocJie;!IHlle COT

Hl:'l TblCRtJ neT. 

~auepHo ceqeu11e pea1tu1111 8 ''Kr(n, t)81Kr • llonyqeaaoe aaa

tJeH1:1e - (15,6±1,9) 6apH - O.Ka38JIOCJ, 6JIH3KH!l K O;!IHO!Jy 113 

'ABYX \12,5 6apH)' H3Mep0HHb!X paHee B CI:!A,n pe3KO OTm1qaeTCR 

OT apyroro ( 95 6apH). 

5. HccneaonaHa aarpR3H0HHOCTb o( -aKUIBHblMU 3Jl01J0HTaMl1 

6on1,moro lJl1CJl8 pa3JIHtJHHX KOHCTpyKUHOHHblX MaTepH8JIOD. ITo.Ka

aaHo, tJTO l:'!X THillltJH8H aarpfl3H8HHOCTb OJIH3K8 .K' ro-8
r 

238V Ha 

rpaMM MaTep1:1ana, ecJil:'l cqHT8Tb, qTO ypaH 11 TOpHt! HaXO,IIHTCff D 

OQbJqHOM COOTHOill0Hl:111 lI :3) IJBE.I(y co6ot! n B paBHOD8C}Jl1 co CDOU

MH ;!IOtJepHl:'!IIH 3JI8.M0HTaMl1. 
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ilo1:a3,rno, '!TO nandonee 'lllCT!,IMll C TO'IKII 3peHll/! CO,llepllta.Hll/! 

pa,lll!OaKTllBH!,IX npl!Mecell flBJl/!lllTCfl TyrorrJiaBK,Ie MeTaJIJI!,I ll ITOJiynpo

BO,llHIIKOB!le Marep11an1,1. Ha11donee '111CTUM 113 11CCJie)IOBaHH11X MaTep11a

JIOB OF.U3aJic/l nonynpOBO,!IHIIKOB!,ltl KpeMH11tl • 

6. Paspa6oTaHa HOHCTpyHUll/1 ll COS,llaHa IlO,ll3eMH8/! Hll3HOWO

HOBaf! HaMepa C Ylll11{8JII,llb1Mll xapaHTep11CTUH81Jl1. Ilpe,ll1IOJK6H 11 

OCJlll6CTE1I6H Ha rrpaKTl!H6 H8l16011ee 3HOH0Mll'IH!,IA npocroti cnocoo 

C 03,llallll/! llll3HOWOH0Bb!X yc1IOBlltl E 001!!,lllllX paOO'll!X ITOIJ61llemrnx: 

sacunHa CT6H Il0146!116lll!H lll60H6M l!3 Hll3HOpa,llllOaHTl!BHh!X - yn:I,Tpa-

OCHOBHUX nopo,ll. B pe3yJII,TaTe J"-WOH B 1Ia6opaTOpHOM IlOM6l116-

Hll11 CHlllli6H B ll6CK01II,HO CO! pa3 ll COOTB6TCTByeT I(J""S r 
238 V Ha rpaMM OHpyJKallll11UX Marepl!anoB. 

7. COS,llaHa Il0,ll3614Ha/! ll113HOWOHOBaH ycTaHOBHa, BHYTPll 

HOTopotl pa,lll10aHTl1BHUtl WDH OT 31I6M6HTOB ypaH-TOpUeBUX pR,llOB 

COOTBeTCTByeT ~ ro-9 
r 238 U , a q!OH MlllOHOB. HOCMll'16CHllX 

11yqetl ~ ro- 8 JU /cM2c. Sro ylKe Il03B01IllJJ:O onpe,llOJJ:llTI, COOCT-

B6Hll!,IW q,011 H6HOTOp1,1x B03MOlKHUX H6tlTpllHHh!X ,ll6T6HTOPOB ll OTHpu-

JIO y1111Ka1II,Hue B03MOlKHOCTl1 B IlOCTaHOBHe PR.Ila 3Hcnep11MeHTOB, 

rpe6yro!11llx yn1,rpaH113Horo q,oua. 
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