
J(}f 

06bEnvtHEHHbl~ V1HCTV1TYT 51JlEPHbiX V1CCnEnC)BAI Iklft 

Jla6oparop11SJ BbiCOI\ItX :meprun 

D-506 

3.0.0KoHoa, H.Vf.neTpoa, A.M.Po3aaoea, B.A.PycaKoa 

4ETbiPEXflY4EBOVI PACnAD 
llOnrO)KVfBYWErO K 0 -ME30HA 

0\e, d~ 1/16-0
1 

1 39
1 

C. i, c, fo 1--69 

HanpaeneHo a >K3T<l> 

.n y6Ha 1960 ro.a 

.. 



D-506 

a;o, 0KOHOB, H.I1~ neTpOB, A.M. Poaauoaa, B.A. PycaKoB 

qETbiPEXnYqEBOVI PACnA.U 
.UOnrO)KJ.1BYlilErO K 0 -ME30HA 

H anpaBneuo B )K8 T¢l 

J.ir®Gl>e.D.RHennwll JIH'CTifT}'T I 
~ g):(epuMx •u:c;•en.onali'·~' j 

I 51-15JU1tHEK,~ I ·---



!· 

A H H o T a u H g 

Cpe.aH 140 pacna.aos .aonro:>ioisymHx K~ - Me.soHoB B KaMepe BHnb­

coHa Ha6n IO.lleHa o.aHa t~eT hrpexnyqe Bast BlinK a, HaH6onee sepo SITHoii HHTep-

Ko -+ rr- lfo npeTauHeii KoTopoii HBnHeTcH pacna.a 2 ~II + I + I c nocne.ayro-

UlliM pacna.aoM HeiiTpanbHoro if -MesoHa t~epes napy DanHTua. 

fit' 



xl 
npH aKcno31IUHII KaMepbl BH1lbCOHa B ny'IKe HeliTpa1lbHbiX. l:JaCTHU CIIHxpo-

¢aaoTpoHa Oobe.UIIHSHHoro IIHCTIITyTa st.uepHhlX IIccne.uoBaHHil: Ha paccTOSIHIIII 8 M 
xxl 

OT BHyTp9HH9li MIIW9HII 3aperttcTp1IpOBaHO 140 V - COObiTIIti H Cp9.UII HIIX 

o.uHa 'leThipexny'leBaSI BIInKa, ¢oTorpa¢1u1 KoTopoli npiiBe.ueHa Ha piiCYHKe. Cne.uhr 

HanpaB119Hbl BB9pX OTHOCIIT91lbHO TI1lOCKOCTH CHIIMKa, a C1l9.[l C - BHII3, 

nnn cne.uoB A, B H D H3M9p9Hbl pa.UIIYChl Mai"HHTHOli KpiiBII3Hbi, .[l11S1 KOpOTKOI"O 

cne.ua C y .uanocb onpe.uenHTb TonbKO yron H 3HaK MarHnTHOli KpiiBII3Hhi, Peaynb­

TaTbi H3MepeHHli CB9.[l9Hbl B Ta01liiUY • 

Cne.u 
J.1Mnynhc 3liaK Yron BhmeTa rnyoOKIIli 
IB MaBicl aapn.ua 1:1':1 B rpa.u. I yron 

IB rpa.u.l 

A 89±.,5 + 43,_5.± 1,5 13,5±.,0,5 

B 31 ,5t_2 43,0±.,1,5 ll,O-t._0,5 

c ? 33 ±..5 33 .:!:.5. 

j) 160±.,16 + 32,0±.1,5 16,5±.,0,5 

Bee cne.uhr,· B TOM "'IIcne II cne.uhr nonO)KIITenbHhiX qacTIIU A II D, 

3aUIIID 1 01lii3Kyro K MIIHIIManbHOfi. 

Yron paaneTa 
IB rpa.u.l 

3 + 1 

66 :t. 1 

Yfa .uaHHhiX II3MepeHufi cne.uyeT, "'TO nono)KHTenhHbie 'laCTIIUhi He MoryT obiTb 

npoToHaMII, a cne.ubl A II B npe.ucTaBnnroT cKopee Bcero aneKTpoHHo-noanTpOHHyro 

napy. noaTOMy BTI011H9 9CT9CTB9HHO Haonro.ueHHyro aBea.uy paccMaTpiiBaTb KaK 

pe3y1lbTaT pacna.ua HetiTpanhHOfi H9CTaOII1lbHOti "18CTIIUhl, 

xl 
· K aM epa BIIni.coHa, IIcnonb30BaHHaSI B on biTe, no.upooHo on~IcaHa B pa-

11 I 
ooTe • 

xxl 
HanpaBneHHe nyl:JKa Heii:TpanbHhiX qacTnu cocTaBnSieT c HanpaBneHneM 

. 9 0 na.uammux Ha MIIWeHb npoTOHOB yron 7 • 
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.• DeiicTBHTenbHOs H3 B03MO:>KHbiX peaKuHii B3aHMoneiicTBIHI HefiTponoa IHMeio­

IUHXCH B nytiKe/ C ra30M KaMepbl T8KOH cnyqaii MO)!}eT HMeTb MeCTO .TOJibKO npH 

po:>KneHHH B O.llHOM 8KTe .llBYX HeHTp8JibHh!X 'fr -Me30HOB HJIH .llBYX 38p51:>KeH­

Hb!X 1f -Me30HOB H onnoro nefiTpanbHoro npH oTcyTcTElHH 3BesnnhiX npoTOHOB. 

B o6oHx yKasaHHbiX cny~aHx Mhi Mo:>KeM Ha6nJOnaTb tieThipexnyqeayJO 3Be3ny, ecnH 
-o 

Ka:>Knhiii II -M e3oH pacnan eTcH na 0 -K!3aHT n napy DanHTua. OnHaKo TaKaH 

B03MO:>KHOCTb B H8WHX yCJIOBHHX npencTaBnHeTCH KpafiHe M8JIOBepoH'~HOH BCJien­

CTBHe TOro, 'ITO HeHTpOHbl HMe!OT He60JibWHe 9HeprHH. 06 9TOM rOBOpS!T CJienyJO­

IUHe aKcnepHMeH.TanbHbie cpaKTbi. Bo -nep BbiX1 cpenHSIH aneprHSI npoToHoB, Bbi6HBae­

MbiX neiiTponaMH H3 cTeHKH KaMepbi 1 cocTaBnHeT 75 Maa; npH 9TOM cpenn I 0 000 

o6cnenoaaHHbiX npoTOHOB oTnatiH ne naiineHo HH onnoro c 9HeprHefi 6onee 400 Mal). 

Bo-aTopbiX, cpenH 15000 sae3n, 3aperHcTpHBBHHbiX B ra3e KaMepbi 1 o6napy:>Keno 

TOJihKO. I5, B KOTOpbiX npoHcxonHT po:>KnenHe onnoro Tr -Mesona, H ne naiineno 

In! onHoro nocToaepnoro cny'Ia51 napHoro po:>KneHHSI 1f -Me3onoa /He roaop51 

y:>Ke o6 aKTax Tpoiinoro po:>KnenHHI. OuenKa aepoHTHOCTH Ha6moneniHI onnoii 

tieTbipexnyqeaoii 3Be3nbi, o6ycnoanenHoi1 po:>KnenHeM B onnoM aKTe nayx nnrr Tpex 

1f -Me30HOB 1 C.lleJI8HH'8H Ha OCHOBe npHBeneHHbiX 9KcnepHMeHT8JibHbiX cpaKTOB 

/2 3 4/ 
H naHHbiX pa6oT ' ' /a KOTOpbiX HccnenoaancH npouecc Me3onoo6pa3oBaHHH npH 

. . . -7 
B38HMO.lleficTBHH nyKnonoa/ naeT B o6oHx cnytiaHx aenH'IHHY ~ I 0 • Mana 

TaK:>Ke H aepoHTHOCTb cnyqafinoro Hano:>KennH nayx V 0 -co6biTHfi, KoTopbie 6bi 

MO!"JIH HMMHTHpOB8Tb O.llHY 'IeTbipexnytieByJO 3Besny. 

8 H8CTOHIUee BpeMSI H3BeCTeH JIHWb O.LhlfH THn pacnana, B pe3yJibT8Te KOTO-
' 

poro aosnn:Ka!OT tieTbipe sapH:>KeHHbie TiaCTHUbi: aTo pacrran nefiTpaJibHoro 1f -Me-

sona na nae aneKTponno-rro3HTpoHHhle rraphl. B na~eM cnyqae aToT Kpafine penKHfi 

pacnan npaKTH'IeCKH HCKJI!OtiaeTCH K8K no BeJIH'IHHe BepOS!THOCTH ero Ha6JIJO.lleHHH 1 . . . 

T8K H H3 KHHeM8TH'IeCKHX COOTHOWeHHfi. 8 'I8CTHOCTH 1 yron pasneTa aneKTpOHOB 

B O.llHOfi H3 nap /cnenbi C H}) / O'IeHb BeJIHK /66° /; KpOMe TO!"O HeT COOTBeT7 

CTBHSI Me:>Kny yrnOM pasneTa H 9Heprnefi r -KaaHTOB. HaH6onee ecTecTaen-

H'O 6biJIO 6bi C'IHTaTb paCCM8TpHB8eMbiH cnyqafi O.llHHM H3 no CHX IlOp He na6n!O-

O 
naawnxcH pacrranoa nonro:>KHByrunx K -:-Mesonoa. J.1MeJOTCH naa B03MO:>KHbiX pac-

rrana TaKoro Tnna, paspeweHHbie c TO'IKH speHHH CP - nnaapnaHTHOCTn, - aTo 

pacna.llbi no cxeMaM: 
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C • .... Ll /5/ OI"Jl8CHO TeopeTlf'I8CKOH OU8HKe, C.ll 8Jl8HHOn 8Jll:ITU8M , B8pOHTHOCTb pacna.na 

nepBOI"O Tl:lna COCT8BJ1H8T BC8I"O 4% OT BepoHTHOCTl:l pacna.na BTOpOI"O Tnna, no-

9TOMy H8l:IOOJiee BepOHTHOfi MHTepnpeTaul:lefi HaOJliD.ll8HHOI"O HaMl:l qeThlpexnyqeBOI"O 

co5b!Tl:IH HBJIHeTcH pacna.n K~ -Meaofi'a na Tpl:l J/ -Meaona c nocne.nylOLUl:IM pac­

rra.noM Jfo -Meaona qepea o.nHY napy Llanl:ITUa. 
~ 

LlnH pacna.na no cxeMe 11 I Mo>KHo onpe.nenMTb Macey pacrra.naromeficH 

qacTl:IUbi,. on a oKaaanacb paBnofi 400 ±... 40 M 9B. LlnH cnyqaH 6onee BepoHTHOfi cxeMbi 
0 

121, aa.n~BaHcb Maccofi K 2 - qacTl:IUbi /496 M9BI, Mbi nawrm BeJil:I'IMHY ee Kl:IHe-

Tl:lqecKofi 9H8pi"l:ll:l 1 KOTOpaH COCT8BJ1HeT 80 M 9B. 

Cne.nyeT oTMeTl:ITb, qTo cpe.n1:1 aaperl:lcTpHpoBaHHbiX panee pacna.noB .nonro-
o 16-8/ 

>Kl:IBYlUl:IX K -Me3oHoB l:IMeroTcH TpH co6biTHH , cornacyroml:lecH c npe.nnono-
-o 

KeHl:leM v TOM, qTo nena5nro.naeMoil: nefiTpanhHoii pacna.nnoll: qacTnuell: HBnHeTcH Y' -MeaoH 
0 

05napy>Kenl!e qeTbipexnyqeBoro pacna.na K
2 

-Meaona HBJIHeTcH npHMbiM .noKa3E -

. TeJlbCTBOM ripaBHJlbHOCTl:l 9TOI"O npe.lliiOJlO>KeHHH, a, CJle.llOBaTeJlbHO, II .llOKa3aTeJib­
O 

CTBOM cymecTBOBaHHH pacna.na .nonro>Kl:!Bymero K -Meaona no cxeMe 121. He-

CKOJlbKO neT H838.ll B KOCMl:lqeCKl:IX nyqax Ob!Jl Ha6nro.neH aHaJlOf"l:lqHb!H paCCMaTpl:IBae 
/7 I xl 

MOMY HaMl:l 4-x nyqeBofi cnyqafi • ABTopbi l:IHTepnpeTnpoBanl:l ero KaK pacna.n 

1: 0 -10 
-Meaona co BpeMeHeM >Kl:I3Hl:l 3• 10 ceK. BMecTe c 9Tl:IM OHl:l aaperncTpl:l-

o 
poBann 43 pacna.na KopoTKo>KnBymnx K -MeaonoB. O.nHaKo yKaaaHHbie ¢aKTbi 

Tpy.nao cornacoBaTh c nocne.nHl:IMl:l TeopeTnqecKl:IMl:l 1:1 9Kcnepl:IMenTan~HbiMl:l .nan-
• . ,. 0 

Hb!Mll 1 CBl:l.lleTeJlhCTByiDLUl:IMl:l 0 TOM, qTo pacna.n KOpOTKO>Kl!BylUei"O K -Me30Ha 

Ha Tpll 11 -Me30Ha CJII16HO aanpemeH. B TO >Ke BpeMSJ BepOSITHOCTb Ha5nro.neHl:ISJ. 
0 

no.n.o5noro pacna.n.a .uonro:>KnBymero K -Meaona B ycnoBl:ISJX l:IX onbiTa 6hma Mana 
-3 . 

I.:::: 10 I. B naweM cnyqae Mbi onpe.uenenno l:IMeeM .neno c pacna.noM .uonro>Kl:l-
o 

BYlll ero K -Meaona, TaK KaK BHyTpeHHSJSJ Ml:lrneHh, SJBJISJromaSJcSJ ncToqnnKoM 

xl 
Llnn 9Toro qeThlpexnyqeBoro cnyqag ne 5hlnl:l onpe.neneHhl aHaKn aapH.UOB 

.u BYX pacna.un biX qacTnu. 
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HeilTpanbRbiX 'i8CTHU 0 H8XO.llHTCSI OT M9CT8 HaonlO.ll9HI!SI Ha paCCTOSIHHH 8 MeTpOB, 

lla:tKe · ecnn: C.llenaTb ManoBepoHTHoe npe.unono:tKeHHe, '!To po:tK.ueHue p8CIJ8BWeil:cSI 

'i8CTHUbl npOH30WnO B CT9HK9 K8M9pbl 1 TO H TOI'.ll8 ee BpeMH 
1
:tKH3HH npeBbiW89T 

0 ' 
·Ha nopst.llOK cpe)lHee BpeMst :tKH3HH K 

1 
-Me30H8. lJTo :tKe K8C8.eTcsr o:tKH)laeMoli 

~epoHTHOCTH H8onroiJ.eHHst p8cn8.ll8 K ~ -MeaoH8 no cxeMe 121, OH8 B ycnoBn:srx 

!!8W9I'O Ollb!T81 COI'n8CHO HM9lOlllHMCH 9KCIJ9pHM9HT8nbHbiM .ll8HHbiM1 COCT8BnsteT 

0,1 - 0,2. 

Mbi H86nro)l8nn: T8K:tKe 2 sneKTPOHHo-no3nTpOHHhie n8phi, H8llp8BneHue BhineT8 

0 
.KOTOpbiX COCT8BnsteT oonbWOit yron I ~ 90 I c OCblO KonnHM8TOp8, TaK 'iTO OH!l 

"He MoryT Ob!Tb Bbi3B8Hbl r KB8HT8MH, HM9lOlllHMHCSI B ll8.ll8lOllleM IJY'!Ke. EcTb 

OCHOB8HHH C'iHT8Tb STH sneKTpOHHO-IJ03I~TpOHHbl9 ll8pbl nap8MH Ll8nHTU8 0 B03HHK-

lllHMH B peaynbT8Te pacn8.lla K2 .__.. 3Ji 0 
, aeposrTHOCTb KoToporo, no-BH.llHMo-

o Ji.,_ tfT- 1io xl 
MY, He cnHwKoM oT.TJH'iaeTcst oT aepoHTHOCTH pacn8.ll8 K2. _. I + Jl + I . 

Llnst OKOH'iaTenbHbiX BbiBO.llOB 1 O,llH8K0 1 H900XO.llHMO ,ll8nhHeilwee yBenH'i9HHe 

c·TaTHCTHKH If oonee Tlll8TenbH09 H3y'i9HH9 cpOHOBbiX ycnOBIIH, 

B 3aKnlO'i9HHe aBTOpbl Bblpa:tKalOT onaro)lapHOCTb KonneKTHBY 9Kcnny8T8UHOH­

HOI'O QT )lena cnHxpocpa3oTpoHa, ooecneqnawero no~T8HOBKY a Toil paooThi, B.M .noH­

TeKopao 38 IJOCTOSIHHblit HHTepec H BHHM8HH9 K paooTe, M.A • . J\1\ apKOBy H 

M .VI. no)lropeUKOMY - 38 oocy:tK)leHHe H KpHTH'i9CKH9 38M9'i8HHSI. ABTOpbl T8K:tKe 

6narO.ll8PHbl Ll.Hstry 38 IJOMOlllb B pacqeT8X H M .X.AHHKHHOH H n .VI • ./K8oHHY -

38 y'iaCTHe B H3MepeHHSIX, 

'0. 

fl!' 

PyKonncb nocTynnna B H3.llaTenbCKHit OT:Oen 

16 MapT8 1960 ro.ll8. 

; ~ 

xl Ecnn: C'iHTaTb, '!To B pe3ynhTaTe K ~D' -pacn8.lla peannayeTcst .. CHMMeT-. + 
pn:'iHoe" cocTonHne c n:aoToncnn:HoM I = 1 IKaK 9To nMeeT MecTo .llnst \.< 3 Jr 
-pacna.llal, TO a aToM cny't8e xopowo corn8cyromeecst c SKcnepnMeHTOM npaan:no 

OT60p8 14 II '.: •;2 npHBO.llHT K COOTHOWeHHlO. w{l<:- .3 TT ... ) =. ~ • 

we~<; -u+..-rr+rr") 2 
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