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HaTepBAn Bp8M8JDI M8lJUlY 38XBATOM OTpllll8TenbBYX DBOBOB 8TOM8MH B BX nornomeu-

8M SlllpoM T8CBO CBSI38B C M8X8JDI3MOM 11:8CII:Il.llBOrO D8p8XOll8o 311:CD8pBM8BT81IbBOMy BCCII&Ao

B8JDIIO eTOro BHT8pB81I8 Bp8M8U (Bp8M8BB 11:8CII:Il.llBOro D8p8XOA8 DBOHOB B lKIIliii:OM reiiBB) 

/1-8/ 
nocBSIDieao aecii:Ollbii:O p860T • B JDIX noll:8aaao, 'ITO BpeMst 11:8CII:Il.llBOro nepexoA8 • -

MeaoaoB B lKIIAKOM renBH aa ABB nopstll11:8 OOIIbllle, 'I&M npeACJ:83biBB&TCst a8 ocaoBe Mexa

/4,5/ 
HH3M8, npeAIIOlKeaaoro LleeM o LleA HCXOABJI H3 liOMHBHp)'IODI&A poiiH a<jHpeii:T8 lllT8p11:8 

DpB CTOIIXBOB8HHH 38pstlK8BHOro M8308TOM8 C 8TOM8MB Cp8Ablo DpBBO.!ISIDI&ro X 6b1CTpbiM ne

/2 3/ 
pexoA8M MelK.!Iy DOA)'po~HstMH c p83Bb1MH op6HT81I&s:b1MB XBBBTOBbiMH 'IHCII8MB. B p860T8X ' 

noll:838ao, 'ITO axcnepBMeHT81IbBbiA peayn&TaT MOlKIIO XB'I&CTBeaao corn8COB8Tb c TeopeTH-

'18CXHMH ODeBX8MH0 eCIIB orpaHH'IHTbCSI TOIIbii:O npeADOIIOlKeBlleM, 'ITO X8CX8.!1Rb18 D8p8XOllbl 

oiSycnoBneabl BaemHHM olKe-aojlcJlexTOM 'B p8.!1B8JlHOHHbiMB nepexoA8MH. 

Llnst li81I&Heiimero H3)''1eBllst M8X8RH3M8 K8CXIl.llBOrO nepeXOA8 B r&IIHB Dp8ACT8BIISI8T DB

Tepee RaMepeaRe BpeMeRB nepexoAa B r8aoo6p83ROM renaa. 

BpeMst X8CX8liBOro nepexoA8 Tw ({J A) 0Dp8A81IH8TCSI X8X cpeARee Bp8Mst, XO'POpoe 38-

Tp8'1HB8eT M830B, HMeiO!IlRA CXOpOCTb {JAt Cp8BRHM)'IO CO CXOpOCTbiO Op6HT81IbBbiX SII&ItTpoBOB 

( 0,02-0,08), npe6blBB.H a a 8TOMHblX op6HT8X Ao stAepaoro nornomeBBst. HMeeT MecTo cneA:no-

mee COOTBO!IleBHe: 

3AeC& 'IHCno p8cnanoB naoaa B8 8TOMBbiX op6BT8x; 

Nt nonaoe 'IHCIIO DROBOB, npeTepneBmax K8CK8ABblii npouecc; 

BpeMst lKH3BH DROB8o 

Llnst H3M8p8HHSI BpeMeBH K8CX8liHOro UepeXOA8 aeoiSXOIIHMO aaperRCTpHpoB8~ p8CD81Ibl 

,- -M830BOB, HMeiOIIlHX CKOpOCTb :; {JA 

B aacTOH!IleM coo6meaaa npaBOIIHTCst peayn&T8T aaMepeaaH BpeMeaa X8CKBAHOro ne-

pexona rr- -Meaoao~ B raaoo6paaaoM renaa-8. 

Ily'loK MenneHHblX oTpauaTen&BbiX naoaoB oT caaxpoua~~:noTpoa8 OHRH ocTaB8BnHBancll 

B AH#yaaoaaoA K8Mepe, a8nonaeaaoii renaeM-8 no naBneaall 17,5 aTM a noMemeaaoA B Mar-

HHTRoe none. 

3 



nocTAHOI!IlCA OfiblTa H aJtcnepHMeHTa/IbHhllt MaTepaan nonpo5HO OIIIICaHbl B pa50Te/B/, 

3JtcnepKMEIHTanbHhllt MaTepJ!an non}"'eH B llB:YX aJtCn03BilRSIXo paanH'IaiOntHXCSI BenH'IHHOl! Mar

HHTHOrO n.onH, B sKcnoaHilHH I senH'IBHa MarHHTHOro nomr &.ma 12000 apcTell, a B sKcno-

3HilBH u-6000 spcTen. B aTKX SltCn03JIIlHHX 5blnO aaperacTpBpoBaao 9798 OCTaHOBOit " 

MeaoHoB, Blllna TBJtlK& nposene.11a aKcno3HilHH KaMephl B ny'llte: w + -MeaoHoB, B flY'~~[& OT-

pHilaT&nb.llhlX W -M830HOB 5hlnO aaperBCTpJ!poBaiiO 455 wpe -pacnanos a 617 wp 

pacnaOOBo nna nony'le.IIRH 'IHCna pacnanoB W - 'd830HOB0 . RM&IOntJIX CII:OpOCTb ::i 13 A 

5hlnH oTo5paHhl cnyqaa pacnana, Korna MIOOH a:cnycxanc11 B aanBIOIO nonycljlepy, Taxolt oT-

5op 5hln npaMeBeH OnH TOro, 'IT05hl ycTpa.IIB:Tb KHB&MaTB:'IeCX:YIO BeOOH03Ba'IHOCTh B onpene

neBB:H CKOpOCTH DBOHa, a TaKlK& BCKniO'IJ!Th BKn8.[l OT pacceHBBH, CKOpOCTb DHOHOB onpenenSI

naCh no senH'IHHe BaMepeaaoro aMnyn&ca a: yrna BhlneTa MIOO&a. 

HMnynhC&I MIOOHOB a:aMepanach no Kpa:BBaBe cne.11a ana: no npo5ery B TOM cnyqae, KOr.lla 

MIOOHhl OCT&HaBnRBanHCb B raae KaM&pbl, npB JI3Mep&BBB BBO.IlB:nHCh cne.llyiOntRe ll:pHTepBB 

oT5opa: 

1, nnaaa cne.11a .MIOOBa .llOnlK.IIa 5b1Th ae Me.Hee 5 CM B axcno3RilHH 1 H 7 Ct.! B aKC

n03HilBB ll; 

2. Yron HBKnoaa cne11a 11: nnocKocTa:, nepnea.Qa:KynapHolt ~anpasneBBIO MarRa:Tuoro nonsr, 

He llODlKe.ll npeBblntaTh SQ
0

, 

B peayn&T&Tbl aaMepeHBSI panayca 1tpBBR3Hbl BBOOHnac& nonpasKa Ha onTH'IeCKHe acxa

lKeHHSI H3-3a KOCoyronhHOrO npO&KTKpOBAIIBSI, a TaJtlKe Y'IHTblBanaCh HepaBHOM&pHOCTb Mar

HHTHOrO non11 B KaMepe. KpoMe aToro, y'I&:Tblaanac& nonpaBKa, CBSI3BHB&II c ropMolKeBB&M 

MIOOHa B ra3e XaMepbl, 3Ta nonpaBJta COCT8BnSID8 OKOnO 1,5% llDSI HMnynhCOB 28-29 MsB/C 

H 10% ORR BMnyiibca 16 Mas/c, BenJI'IBHa OBCn&pCJIH B onpeneneBBB BMnynhCOB 5bln8 aaltne-
+ + 

Ha nyTeM B3Mepe.IIHSI RMnynhCOB p -Me30.IIOB0 B:Cnynt&HHbiX OCTaHOBHBntBMHCII W -Me3o-

H8MHo 0.11a oKa3anach paBHoll 1,8 Mas/c. 

B COOTBeTCTBHB C yKa38.11HblMH Bblnte KpBTepBSIMB !Sh\no OT05paHO B JI3M&p8RO 81 C0-

5&1TBe, Ha pBCo 1 np&llCTasneHbl p&3yn&TaTbl B3M&p&HBSI BMnynbCOB MIOOHOB ( P p ) B 38BB-

CBMOCTB OT yrna Bblfi&TA ((Jwp ) , nnaB!IbiMH KpHBbiMB noka3a.llbl peaynhTBTbl KBHeMaTB'IeCKOrO 

paC'IeTa cpyHKilBlt Pp((J) B 38BHCHMOCTH OT CII:OpoCTB nBOHOB B MOMeHT pacna.Qa, 

Ha STHX peayn&TaTOB cnenyeT, 'ITO B o5naCTB 13 < 0,08 3aperHcTpHposaao 9 cny'la&B 

~ -pacnana. B aTO 'IHcno .113-aa HeTO'IHOCTB B3MepeHBlt Morna nonacT& cnyqaB pacnana 

IIIIOHOB
0 

CKOpOCTh KOTOpbiX npeB&IW&eT 13 A , nn11 Oll&HICI! Bltfi&.lla TBICHX CDY'IB&B 5bln8 pac

C'IJIT&Ha OlKB.IlA&MaB 38BHCHMOCTb 'IHCna paCn&.IIOB nBOBOB Ha neTy OT CKOpOCTH C Y'leTOM 

TOpM03BhlX noTeph Jl owa5oK BaMepeHBII. PacC'IBTBBHaSI 3&BHCHMOCTb BM&CTe c sKcnepKM&H

TanhBblMB peayn&TaTaMR npBBe.ll&Ba 88 pH00 2, Ku BBOHO H3 3TOro pHCyHKa, BCKOMbllt 

Blltnan Man a 11e npeBbiWa&T 2 cnyqaes. TaKHM o5pa3oM, aa JtonB'I&CTBO cnyqaeB pacnana 
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nBoaos, HMeiOntJIX CJtopocT& < 0,08, oblna npBHSITa senH'IHHa 7 :_ 2. B OKOE 

3yn&TaT 5blna BBeneaa nonpaBKa, Y'IHTbiBaJOntaH sljlljlexTHBHOCTb oT!Sopa no 1 

TepRSIMo 0Ba 6bln& p&CC'IJITaBa M&TOIIOM Cfiy'lall&bl7: BCnhlTBHHlt no H3Mepea 

OCTilHOBOK M830HOB H OK838naCb paBHOlt 0126 :. 0,02, 

BpeMll KaCKBAHOro nepexona nonyqeao paBH&IM 

-10 
T • ( 1,4 + 0,7) 10 C&lt. 

" -
3Ta senB'IHHa oKa3anach npHMepHo Ha nsa nop1111K8 6on&we npencKa3 

'ITO CBHil8TGfihCTByeT 0 HecynteCTBeHHOlt pOnH WT8pK-aljl4>eKT8 B nponecce : 

xona nHOHOB B ra3oo6pa3HOM renaa-8, 

nonyqe&HyiO BenH'IHHY MOlKHO cpaBHHTh T8XlK8 C pe3ynhTaTOM aaanor 

' ( 2 ) 1 -10 /8/ 
B lKBOKOM renHa (He ), rne T • 8,19 + 0, 8 0 ce11: , a nnoTHc 

" -
qaeTCll npnMepao B 40 pa3, Banao, 'ITO o6a pe3yn&TaTa B npenenax owB6c 

Apyr C npyroM, nocKon&Ky seT OCHOB8HHil npennonar8Tb0. 'ITO nponeCCbl XB 

118 nHOHOB B H30TOn8X renDS! 38M8THO pa3nH'I810TCSI, TO nony'leHHh!lt pe3y)U 

BpeMH K8CK81lHOrO nepeXOil8 B renHH .118 3UBHCI!T OT DnOTHOCTH Cp81lblo 

AsTop&l 6naronapH&I IO,A. Wep6aKosy, M.M. KyniOKHHy, H.B, <l>anow 

WTeiiHy .II n,H, noHOMapeBy 38 o6cylK.Il8HH8 pe3ynhT8T8, 

n H T e p 8 T y p a 
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B.M. UyrrKo-CHTHHKOB, IO.A. Wep6aKoB, )1(3T<t>, 4§., 1267 ( 1965). 
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!~tcnepHM9BT81IbBbll! M8T9pB81I noApof5BO onBCBBbl B paf50Te , 

n nony<~eR B AB)'X 31tCno.3BilllliX, p831IB'I8JOUlRXCSI BeiiH'IIIBOll Mar

l B91IH'IHB8 MBrBHTBOrO nollll Q.ma 12000 apcTeA, 8 B Sltcno-

X g)[Cn03HilBSIX fib!IIO 38p8rHCTpBpOB8BO 9798 OCTBROBOit W 

AeRa aKcno3HUHR ltaMepbl B n:y'llte " + -Me3oaos, 8 ll}"f.Ke OT-

6blll0 3aperHcTpBpOB8HO 455 ""'e -pacna.QOB 11 617 
""' 

cna pacnaAOB W - Ye30BOB, HM8JOUliiX CltOpOCTb ~ f3 A 

naAa, ~torAa MJOOB ucn:ycKancH B 38.!1BJOJO non:yccpep:y. TaKoll oT-

• 'IT06bl :ycTpaBBTb ltBBeMaTI!'IeCK)'JO B80,[(B03B8'1BOCTb B Onpene

*e ucKnJO'IBTb Bltlla.Q OT pacceRBIIH, C~topocT& nuoaoB onpeAenH

ro uMn:yn&ca B :yrna BbllleTa MJOOBa. 

epRIIHCb no KpBBII3B8 CII8,[(8 IIIIB DO npof5ery B TOM Cny'lae, KOr,[(a 

83e K8M8pblo npu 113Mep8RBB BBO,[(IIIIHCb CII8.!1YJOUlBe KpiiT8pBB 

non*Ba 6biTb Be MaBee 5 CM B aKcno3BilBH I H 1 c11 B SKC-

It nnOCitOCTR, nepneB,[(HK)'IIRpBOll ~anp8BII8BIIJO MarRBTROro nonH, 

H p8AH)'C8 KpBBB3Bbi BBOABII8Cb nonpaBKB BB onTH'I9CKH9 BCKa

np09KTBpOB8BBH, 8 T8lt*9 )''IHTbiB8118Cb ll9paBHOM9pBOCTb Mar-

Me 3TOrO, )''IIITb!BallaCb nonpaBKa, CBII38HR8H C TOpM0*9BB8M 

nonpaBKa COCT8BIIHII8 OKOIIO 1,6% AIIB HMn)'llbCOB 28-29 ~88/C 

/c, BenB'IIIRa AHCnepCBB B onpeneneBIIB BMnynbCOB f5blll8 aal!ne-

+ + 
COB II -M930BOB0 Bcn:ymeHRbiX OCTBBOBHBWHMHCH W -M830-

1,3 ~aa/c, 

BBHbiMH Bbinte EpBTepBBMB t5blll0 OTOf5paBO B B3M9p9BO 61 CO-

Hbl p93YilbTaTbl B3M9p9RHSI BMnyn&COB MJOOBOB ( p /-1 ) B 380-

'/-1 ) • nnaBBbiMH KpRBbiMB no'xa3aBbl p93YilbT8Tbl KHH9M8TII'I9CKOrO 

3aBHCHMOCTB OT CKOpOCTB nBOBOB B MOMeliT pacna):la, 

nen:yeT, 'ITo B o6naCTB f3 < 0,03 3aperRcTpuposaao 9 cny'laeB 

0 H3-38 HeTO'IBOCTB B3M9p9RBII MOrnH nonaCTb cnyqaB pacna.Qa 

'p9Bblilla9T {3 A • JliiH OlleHKH ljKIIaAa T8KHX CII)''189B f5blll8 pac

CTb 'IBCIIa p8CD8AOB nBOBOB HB neTy OT CKOpOCTB C Y'I&TOM 

BGMepeRBH, Pacc'IBTaaHaH 3aBBCBMOCTb BMecTe c aEcnepawea

·9Aeaa Ha pRe, 2, K81t BBAHO B3 STOro pBCyliKa, BCKOMblit 

cnyqaes. TaKBM ot5pa3oM, 38 EonaqecTao cnyqaeB pacnaAa 

4 

.,. 

(1.'1 {I(: 

'~k, 

~.~' 

'l.' 

IIBOBOB, IIM8JOUlBX CKOpOCTb < 0,03, 6blna DpBBHTa B81IB'IBHa 7 ~ 2, 8 OKOB'I8T81Ib1lbll! pe-

3YilbTaT fibllla BB9A8Ba nonpaBKa, )''IHTbiBaJOUlaH gcpcpeETBBHOCTb OTt50pa no Bblf5paBRbiM KpH

TepBBM, Oaa 6blllll pacc'lJITaRa MeTonoM cnyqal!RbiY. acnbiTaBHll 110 H3MepeBaol! TOnorpacpiiB 

OCT8HOBOK M930HOB B OK83anaCb paBHOll 0,26 ~ 0,02, 

8peMH KacKanuoro nepexoAa nonyqeuo paBBbiM 

-10 
T" • ( 1,4 + 0, 7) 10 ceE. 

/4 5/ 
3Ta B91IH'IHRa OK838118Cb DpHMepHO Ra ABa nopRAKa 60ilbille npeACKa3aHROA JleeM ' , 

'ITO CBHA8TOIIbCTBY8T 0 H8C)'Ul8CTBeHHOll pOIIB WTapK-aq,cjleKTB B npouecce KBCK~AHOrO nepe

XOAa nHOHOB B ra3006pa3HOM reiiHH-3, 

nonyqeaRyJO B81IH'IHHY MO*RO cpaBHHTL TBK*e C peGyllbTaTOM aaanorH'IHOrO H3M9p9HBH 

4 ( 1 2 ) 1 -10 /3/ 
B *HIIKOM renHB (He ) , rAe T W • 3, 9 ~ 0, 3 0 Celt , a DIIOTBOCTb cpeAbl OTIIH-

qaeTCH npHMepao B 40 pa3, 8uaao, 'ITO o6a pe3yn&TaTa B npeaenax omu6oK cosnann·0T 

11p:yr C ApyroM. nocKOIIbKY ReT OCROBBHHl! npeADOIIBraTb, 'ITO npO!l8CCbl KaCKaAHOrO nepexo

lla IIHOROB B B30TODaX renHH 3aMeTHO pB31IH'IaJOTCH, TO IIOIIy'19HHblll pe3yllbTaT 03HaqaeT, 'ITO 

Bp9MH KBCKBAROrO nep9XOII8 B renRH He 3UI3HCliT OT DIIOTHOCTH Cp8Abl, 

ABTOpbl t5naronapHbl IO.A. Wep6aKoBy, ~.~. KynJOKHHy, 11.8. <l>anOMKHHy, c.c. rep

illTeARy H n,l1, noROMBpesy 38 o6cy*J:I8HIIe peaynbTaTa, 

•n H T e p a T y p a 

1. ~.~.Block, T. Kikuchi, D. Koetke, J, Kopelman, C.R.Sun, R. Walker, G. Culligan, V .L. Telegdi, R. Winston. 
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2, J.B. Fetkovich, E.G.Pewitt. Phys. Rev. Letters,!,!_. 290 ( 1965). 
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6. O.A. 3aiiMHnopora, ~ .~. KynJOKHH, P.M. CynSieB, 11.8, <l>anoMKHH, A.l1. <I>HIIHnnoa, 

B.M. UyrrKo-CHTHHKOB, IO.A. Wep6aKoB. )1(3T<I>, 1§., 1267 ( 1965). 

PyKOITIICb rrocTyrrHn~ 'n l131lBT<e.~i!oCKHli oTaen 
1 aarycTil 1966 r'. 
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Puc, 1, Peayn&TaT H3MepeHHll HMnynbCOB MIOOHOB OT lrjl -pSCITSJ].i B 3SBHCHMOCTH OT 

yrna Bbin9T8 8 rrp. • nnaBHb!MH KpHBhiMH ITOit838Hhl pe~ynbTSThl ltHH9MSTH'I9CitOI'O 

pac'leTa ¢yHKUHH p j.l (8) B 38BHCHMOCTH OT CltOpoCTH ITHOHS, KpHBaSI raycca 

aopMHposaaa aa 'IHCl!o co6h!THit c P ll > 27 Mas/c c nucnepcaelt 1,3 Mas/c. 
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