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PACIIAnHl:lE CBO~CTBA K-ME30HOB H rmIEPOHOB • 

. ITocJie.D;HHe llOJITopa roia OTMeqeHH BeCbMa IlJIO,ll;OTBOPHHMH HCCJie,B;O

BamrnMH TaK ua:mBaeMHx "cTpaHHHX" qacnu.(. B pesynnaTe nocne,B;HHX. 

padOT He TOJibKO 3HaqHTeJibHO nonOJIHHJIHCb 3RCnepHMeHTaJibHhte ,B;aHHHe 

.OTHOCHTeJibHO pacna,B;HhtX CBOHCTB K-Me30HOB H rHnepOHOB, HOH nonyqea 

PR,ll; xaqecTB8HHO HOBHX pe 3YJIDTaTOB: 

I. B COOTB8TCTBHH C TeOpHeH renn-MaHHa H rranca dbtJia odaapyxe

Ha ,ll;OJirO~HBYlllaSI K~-qacTHna, OTJIHqHag no CBOHM pacna,B;HB:M CBOiiCTBaM 

OT H3BeCTHOH ,ll;O CHX nop K~, H dHJIO 3KCnepHM8HTaJibHO ,ll;OKasaHo cy
~ 

lll8CTBOBaHHe nepexo,B;a K0 ~ K0 B · Ba&yy1.rn ( Tax Has1,rnaewtr nponecc 

Ilattca-IlHqq:r1:oHH). 

2. OKOHqaTeJibHO IlO,ll;TBepx,B;eao. npe.D;CKa3aHHOe rem1-MaHHOM cymecT

. BOBaHHe Z::.. 0 
- r:r1:nep0Ha, dhtc-rpo ("t'<< ro-IIcex ) pacna,B;a10meroca Ha 

a I\ - 1-IaCTHHY H O - ·KBaHT. 

3. OhtJIO 3KCnepHMeHTaJII,HO IlOita3aHO, qTo npH pacna.D;e /\ O - r1me

p0Ha, TaK i:e KaK H rrpH J3 - pacna.D;e, qeTHOCTh·He coxpaHSieTcR. 

· 4. B CBR3H C 3THM B HaCTORmee BpeMR HeT HHKaKHX OCHOBaHHH 

COMHeBaTbCR B HecoxpaHemrn 'll8THOCTH H B pa.cna,B;ax K-Me30Ha. TaKHM odpa-

30M MOlltHO cq1nan, ,}10Ka3aHimM, qTo '(;"" H e - M830HH - 3TO O,IJ;Ha H 

Ta xe qactu~a, pacna,B;aIDlllaAcR pasJIHqHhtMH cnocodaMH c HapymeHneM qeT-. 

HOCTH. 

CJie,B;yeT OTM8THTh, '1.JTO HCllOJib30BaHHhtll B HaCTORIJ{eM odsope 3KCne

pmmHTaJibHhlii MaTepHaJI OTHOCHTeJibHO pacna.nmi:x B3aHMO,B;eii,CT BHii Hee Ta-
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T a 6 n H q a I l 

pacna,l{Hble cnottcTBa R - MeSOHOB H_rHnepOHOB 
(){aHHble Ha l-oe MapTa 1958 r.) 

Tipo){yKTbl .OiiiocHTem - -~acca Cpe){nee BpeMJI 
pacna){a nasr Beposn - MsB) JKHSHH 1; 

HOCTl, 'J, 
·- ·- - c. % . MsB ceK 

493. 98.:t.O .I4 (I .21+0.0l) .10-t5 
+ . 58.5.:t.3.0 494.2.:t.l.2 . - 8 

,.,,. ... JJ (I.23.:t.0,02).10-
• xo I 27.7.:t.2.7 494.I.:t,I.O (r.2r~o.02).ro-8 :JC+ 

5.56+0,4! · 493.9.:t,0.9 - -8 !1t:. n:. :n:~ (I.18+0.03.IO 
91:'t.. j(!.1'(0 2.I5.:t.0,47 ~493 cr.o:g:§) .ro-8 

f'-••3t~)' 2.83.:t.0,95 495.:t.2,I (O.B8+0.2J).ro-8 
3.23.±_I.30 494 .:!:. 4 

- . . 8 
. e+ ... a-r,'$. )I(? J (I.44±0,46).ro-

493.4.:t,0.5 · (I.25.:t.O,II).ro-8 

fr+v 65.:t,!8 
,r--...no 30.:t,!2 
:7t+1[+,rt1 5.:t.5 ! 

~ ·:,r\.y (? 
B..;_.,.1C°+V 

,r•+:,c- 86.:t.6 
496.:t.3 

(0.95.:t,0,08,lO-IO_ 
x°+:,to I4.:t,6 
e~.,c:;,..y 2I ~CJ,~ 91 -.496 (8.4!~:g).ro-8 

. /-' :t ... :,c:;.. 'j) 9 ~i~ 78 
,r~ :,c +Jr' 1,5::::; 'f ~ I4 

p+x~ 68.:t.5 III5.2.:t.0,2 (2.80.:!:,0.08);ro-rc 
n+:,co 32.:t.5 
p+Jt• 47.:t.3 II89.5.:t.0,3 (0.79.:t.0.08).10-10 
n ... :,c+ 53.:t.:3 +2 . re< ro-II A•-t-"i/" II94.0 ~r.2 

(l.6I.:t.O,I5).ro-IO /l+:IC .· ·· II96.5.:t.0,4 
·. A0+X .. (4 .6-. 'l:-c. 200) .10-1 1320.:!:, 3 0 
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--JIRDT CBe.n:emrn: 0 KacKa,Il;HOM .=, - rHne po He, e,n:HHCTBeHm.tM HCTOtIHHKOM 

KOTOPEIX RBJIJIDTCR noKa TOJibKO Oill:lTEI C KOCMHtieCKHMH nytiaMH x). 

. ,, 
npoc1neMa. 

RaK H3BeCTHO, 3aTpy.n:HeHHR, B03HHKmHe B CBJI3H C H3yqeHH8M 7: 
H E) - Me30HOB B OCHOBHOM CBO,n;HJIHCb K CJie,n;yDmeMy. El,tJIO :nccnepHMeHTaJlb-

. HO ycTaHOBJieHo, qTo MaCCEI H BpeMeHa EH3HH '7: H 8 - M8_30HOB B 

npe,n;eJiax 3KcnepmAeH'i'aJibHEIX om.0:t10K coBna,itaDT Mex.n:y coc1ott, qTo ,n;aBaiio 

OCHOBamrn .CtIHTa Tb 't° · H 0 · O,n;HOil H TOll. Ee. tiaCTlrU{eil, pacna,n;aDmeilCR 

pa3JIHtIHl:lMH cnocot1am1. C ,n:pyroil CTOPOHU c1btJIO noKa38HO, \ITO KOHetIHHe 

COCTOJIHH.fI. pacna,n;OB ?; ..., .3 Jt H B-,..,2 :JC Oc1Jia,n;all't npOTHBOllOJIOJKHOti 

no 3HaKy tieTHOCTLD, a 3TOT cpaKT CBH,n;eTe JibCTBOBaJI O TOM,. qTo 7: H B 
He MOryT {1I,tTI, O,D;HO!:i H TOl.i xe qaCTIIIQett.· 

. ITpH 3TOM npe,n:nonaranoc:& KaK caMo coc1oil pa3yMeDmeecJI, qTo. npH · 

pacna.n:ax R-M030HOB, Kalt H BO Bcex .n:pyr11X CJiac1sx B3aHMO,ItetiCTBHRX, 

tieTHOCTb coxpaHJieTCR. 

ITocne.n;Hee YTBepx.n:eHHe, HH y Koro He Bl:l3UBaBmee COMHeHHfl c1E!JIO 

no.n:BeprayTO KPHTHqecKOMY rrep.ecMOTPY Jhl'. H .5IHrOM [I J . 
OcymecTBJieHHl:le BCJie.n: sa 3THM :mcnepHMeHTEI [2, 3] noKa3aJIH, 

ti:TO npH /3 - pacna.n:e qeTHOc u He coxpam1etc.R. CTporo roBOPR, 3TH 

OilUTiil .HeJib3.fI t11rno cqHTaTI, npJIMUM .n:oKa3aTeJibCTBOM Toro, \ITO. HecoxpaHe

HHe qeTHOCTH HMeeT MeCTO BO Bcex CJiac1ux B3aHMo,n:ettCTBHRX B TOM qHcJie 

x) c·oBC6M He,n;aBHO B nonyJIJIPHOM _HayqHOM xypaane [4] ( CM. CTp.3) 

DORBHJIOC:& cooc1meHH0 0 TOM, qTo C IlOMOinbll ny3E!p:&KOBOll nponaHOBOil 

KaMepu B 1C: Me30HHOM nyqKe c1:3BaTpOHa (5.5 E3B/C ) dUJIO. 3aperHc-

-=-TPHPOBaao 2 cnyqaa pox.n:eHH.fI H pacna.n:a - qacTHnH. 

ITo.n:poc1HOCTH He_npHBO.ItRTCSI. 
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H Cle3HethpHHHUX ~- H 8 - pacna,n;ax x). 

0.n;HaKO npnMaSI 3KCnepHMeHTaJILHaSI npoBepKa 1aKTa aecoxpaHeHHSI 

qeTHOCTH npH K-pacna,n;e npe~cTaBJISieTCSI BeCLMa 3aTpy.n;HHTe.llLHOit,nocKOJIL

KY He.llL3SI nonytrn:TI> DO.IISIPH30Banm1e K-Me30HH, T .K. "nocne,n;HJ,te OdJia,IJ;aDT 

HyJieBHM CilHHOM xx) ( CM. CTp.'/.f, ). C .n;pyrott. CTOpOim oqeBH,n;Ho, qTQ 

pacna,n;H K-M830HOB H- rHnepoHOB, ,n;OJIJl!'.HU oC!.118,Il;aTb O,JJ;HHaKOBUMH•CBOt!CTBa

MH HHBapHaHTHOCTH (H.IIH HeHHBapHaHTHOCTH), DOCKOJILKY K-M830HH H rHne

pOHH "CBR3~HU"_B CHJILHOM B3aHMO,JJ;8HCTBHH COBMeCTHOro pox.n;eHHR, ,JJ;JIR 

ltOT.oporo yKa3amme Bhtme CBOHCTBa HHBapHaHTHOC T.H HM81>T M8CTO • Ilo::lTOMY 

nocne He.n;aBHHX OilUTOB, noKa3aBmHX necoxpaaeHHe qeTHOCTH H HHBapHaHT-

HOCTH It 3apsi,n;oB0My-cfri-npmltemni ~- A0 
- pacaa.n;ax [6,7] aeT HHKaKHX 

ocao~aHHH COMHeBaTLCSI B ~oM, qTo H B K7T-pacna.n;ax HMeeT uecTo TO xe 

ca.Mcfe.- -

TaKHM oe!pa30M MOXHO cqHTaTL .n;oita3aHHHM, qTo cyme~TByeT 0,Il;HH'· 

----.K"."!e30H, pacna,Ita!DntHitCSI pa3HUMH cnocoC!aMH, a TOT q,aKT, qTo KOaeqaue 

COC;~;~--'r---;--:-e·- - pacna)tOB-HM81>T pa3JIHQHYI> "qeTHOCTL", RBJIReT-

CR npocTO pe3y.11uaTOM aecoxpaaemrn qeTHOCTH B pacna,n;HOM B3aHMO,ll;8HCTBHH 

K-Me30Ha. lITO Jee KacaeTCR ,ItpyrHX DODUTOK_ pa3pemHTI> "" 8 npoC!.11eMy" 

[B, 9' IO], TO oHH ae namJIH cee!e sKcnepHMeH Ta.11Laoro no.n;rBepx,n;eHHR. 

x) Cne,ItyeT 3aMe_THTL, qTo Hccne.n;oBamrn acm.tMeTpHH n pacna,11;e 

l<f'-,- )A- - e pacna~e ( no.n;oe!HO TOMY, Kalt 3TO C!HJIO c,n;eJiaHO B 

cny,me 5!'-14- - e ) TaKxe ae ,IJ;aeT npm.ioro OTBera aa Bonpoc 

o uecoxpaueaHH qerHOCTH B '?' H 9 - pacna.JJ;ax. 

xx) C 3T01f TO'lllt_H 3peHHSI MOJl!'.HO C'llHTaTL BDOJIHe ecrecTBeHHHM OTCYTCTBHe 

1ta1ton-JIHC!O aCHMMeTpHH B pacn~X 2697 npoaHaJIH3HpOBaHHUX 

K-Me30HOB . (5] • 
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PA3JIWIHJl] CTIOCOEH PACTIAJillJLK+ .. MJ:JOI:IA. -· 

B radJIHQe 2 npHBO)tHTCS OTHOCHTeJibHBH BepOSTHOCTl, paSJIH'tlHbIX. 

cnocodoB pacna.n;a K+-MeSOHa, noJiytleHHble nydJIHHCKOll H EepKJIHeBCKO~ 

r pynnaJAH. 

--- -· -:-----
K.,-...-;f-+V I< - JC ...... ::JC 0 J<;,,..-JC;:. 1C ;.1r,+ 1<'--rci2x0 

' 0 . 
ke-E+ ')..-; I-' .flT' ... y 

"i 3 113 :, 

57.0 !2.6 23.2 !2.8 6.77 !0.45 2.r5:o.42 5.9 !I.3 5.I :!:r 

58.5 :!:3.0 27.7 :!:2!7 5.56 :!: 0.4I 2.I5:!:0.47 2.83!0.95 3.23:!:I 

EOJibDlPIHCTBO HS npHBo.n;m,rux s.n;ecb pacna,n;OB )tOBOJibHO xopomo 113yqe-

' HbI H noc]{e.n;mrn padOT!:l MaJio tlTO npHdaBJISIOT K CTapl:lM :mcnep1rneHTa1IbH!:lM 

.n;aHnuu. lfoKnioqemrn cocTaBJISDT l<,,.
3 

H Ke~ pacna.n;u, HCCJie.n;oBamrn 

KOTopux nocne.n;nee Bpeus y.n;eJisercs snatlHTen1,noe BHHMaHHe. 
'. . 

E~e B I95I ro.n;y 0'KOJIJIH 6UJIO c.n;eJiaHO npe.n;rroJIOEeHHe, tlTO 

npocrenmHM RS B03MO!:HUX J<.,,3 pacna,n;OB SBJISeTC.R I<,-,-;"' f' +JC
0
+:V ~3~. 

0.n;HaKo TOJibRO ne,11;aBno nonytteno :mcnepHMeHTaJibHoe no.n;rBepl!l:.n;en1rn Toro, 
. . 0 ·-· 

tlTO O,ItHHM HS HellTpa.JI!iHb!X npo.n;yKTOB pacna.n;a SBJISeTC.R ~ • . 

EuJio saperHcTpHpoBa.Ho HeCKOJil>KO cnyqaeB · Kt4-
3 

pacna.n;a, (r4,r5] · 

npH KOTOJJOM HMeeT MeCTO pe . .n;KHH pacna.n; 1z: 0-e+.~-+ O ( T8.K Ha3b!BaeMaJ1 

"napa naJIHTQa") ( CM. PHC. 1 ). 
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CTporo roBopa ~pyron HellTpaJILHOll qacTHqen Hapa~y c eenTpHHO 

Mor 6HTL H 7r- KBclHT. Iloc1com,Ky, O~HaKo, ecn Bee OCHOBamrn C'QHTaTl, 

KO- Me3OH 6O3OHOM, CXeMa /(~3p•~'JC. 0
+}1 He BH3liBaeT COMHeHHtt. 

CneKTP ,-,+ - Me3OHOB npHBe~eHHHn Ha PHC. 2 [II] TaK1te xopomo 

--corxacyeTca c ~aaaon cxeMott pacna~a, corxacHo ROTopott MaKcm.re.nLHaa 

:rnepr1rn £,;- 134 M:rn. 

s 

' 
' a 
f 

£ 
$0 f00 I I~:., 

l'HC.2 
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l!TO xe KacaeTCH pacna,n;a /( ;3 .... e "!;,.? .... ? .. , TO OTHOCHT8JU,HO 
. . 

npHpo,n;u aenTpan1:,aux npo,n;J'ltTOB pacna,n;a HHt1er.o onpe,n;eJieHHoro noKa 

CKasan H0JII:,3SI • .MOJltHO npe ,n;noJIOli!:HTl:,, tlTO I<·! .. -SIBJISI8TCSI sapSIE:eHHUM . ~3 

aaaJiorou /(
0

- e:t •JC++ )) · , o6aapyxeHHO_ro cpe,n;H· pacna,n;oB ,n;oJiroxii-

Byiqet:t KOUilOH8HTU K0' - Me SO Ha ( CM. CTP 2? ·). . 
.I{JISI pacna,n;a K;..;.. e·+x~ ll l!aKCHMa.nI:,H8.SI 3HeprHSI Il03HTPOHOD 

. 3 . . 
paBHa - 228 M3B. . 

0,n;HaKO B 5 CJiytJaHx ( HS 45 saperHCTpHpODaHHl:lX) :rnepr1rn Il03HTp0- . 

HOB npeBemaeT 228 M:rn [I6] [rg · . · 
I!03HTPOHU TaltHX 3HeprHil B np:1rnQ1me Mor JIH 61:l BO 3HHKHYT1:, sa cqeT. 

pacna,n;a. l<e;: e+lJ, O,IJ;Ha.KO, IlOKa H9T HIUtaKMX ,n;pyrnx 3KCnepm.teHTaJII:,

HUX ,n;aHHUX B IlOJII:,3y cyiqeCTBOBaHHSI TaKoro pacna,n;a. Cxopee BCero HaJIH-' 

. tJHe 6 + C £ > 228M~8 3TO pesyJII:,TaT SKCnepHM8HTaJII:,HOi:t OmH6ItH. 

CJie,n;yeT OTMeTHU, tlTO cneKTP e+ OT pacna,n;a K- e• ... xiv, pacctmTaH-
. . . 

aut:t B npe,n;noJioxeHHH cKaJISipHoro K- Mesona H Tensopaoro pacna,n;aoro 

B3aHMO,n;eriCTBHSI HMeeT ,n;Ba'nHKa OKOJIO roo M:rn .H 2I0 M:rn [I7, -I8 ~ I9J 

3TOT cneKTp xopomo coBna.n:aeT c 3KCnepHMeHTam,HHMH pesyJiuamMH ,n;_ono-

xeHHhIMH Ha 6 PoqecrepCKOtl KOHqiepeHQHH [I6] ·cu. pHc. 3 H C ,n;aHHiiiArn 

.I{y6JIHHCEOtl rpynnH (II] • B non CB.R:3H CJiytJaH c £ > 228 M3B MOJKHO 

ctrnTan pesyJI1:,TaToM "pasWTHn" BToporo ( Tensopnoro ) nHKa sa ct1eT 

60Jll,IImx O!Ut6CJK B onpe.n;eJieHHH £ . OTCYTCTBHe .ltOCTOBepHO saperHCTPH-. . o• . . 
ponanHUx ke .... e + V pacna.n:oB ( TaK xe, · Bnpot1eM, KaK H oTcyTcTmie, 

. ~ rc-e -I- Y ) OCTa0TCSI H0Il0HSITHUU, XOTSI · HM01lTCS! nonuTKH 06'1:,SICHHTl:, :::JTOT 

<paKT (20] • 
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PHC.3 

Cne.n;yeT OTMeTHTl,, tJTO HCCJ18,I(OBamrn yr JIOBI,IX H :rnepreTHtJ8CKHX 

pacnpe_.neneHHll K.;
3 

"" 1<.;
1 

( W.KJE:e. KaK H B I<~ 41 1<;
3 

pacna.nax 

npH !pHKCHPOBaHHOt! :niepr1m 5C - M830Ha ) .naIDT c5oraT1rn B03MOJKHOCTH 

)l;JISI npoBepKH cnpaBe.D;JIHBOCTH TeOpHH 2~ KOMilOH8HTHOro nenTpHHO H 

coxpaHeHHsr nenTOHHoro sapsr.1ta, a TaKxe ,JtJisr Bu6opa Bap1mHTa pacna.1tHoro 

B3aHMO,ll;8tlCTBHSI f 66 + 70] · 

B DOCJl8,ll;Hee npeMR ()HJIO 3aperHCTPHPOBaHO 2 1<~3 - CJlyttasr, KOr .n;a 

H3 TOtJKH pacna.n;a KPOMe 'JC - M830Ha BHJleTaeT 3J18KTPOHHO~Il03HTPOHHasr 

napa (e.,..e") , 'IITO SIBJISI8TCSI , IlO-BH,lUfMOMY, pesyJ11>TaTOM pacna,Jta 

.JC0-e~e+ o [:2r,22J . 
• 

3TH qiaitTEl, 8CJIH nplIHSITl, BO BHHMa1rne TaKJiCe 

cxo:m:ec'l'b cneKTPOB - tjc + B I<~ '-' ~ pacna.I(~X [23] SIBJISillTCSI npSIMHM 
, 3 J 

CBH,lt8T8Jl:bCTBOM B nom,sy I<;,;~ :,C1i-Jt"+jt 0 pacna,I(a .• 

HaKOHe~ COBC8M ne,naBHO B 3MYJl:bCHH cpe.I(H 5000 o6mrnux I(. pacna-
. ' . . 

.. ,D;OB (51,tJI Oc5HapyzeH J<.JC3 pacna.n;,npH KOTOpOM HcnycKaeTCSI Jt-t: 
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+ :TC- Me30H c :mepHett, npeBI,imaIOmett MaKCHMaJII:>H0 B03MOE:HYD ,nJISI oduirno-
, "Tl".,. 0 0 

ro Km._ Jlw +JC •'JC pacna.n;a. ABTopu npe.n;no11araIDT, tJTO 3aperncTpJ1Ipo- · 

BaHH!ilu' JIIMH CJiytJatl - aH0MaJII,HI,til pacna,n. THna f<. +-,.:,z: ~JC.~ 0 [21il • 
Q.P.e.n;Hee Bl)8MR JB:H3HH . K + Mel3_2Ba. 

B noc11e,nHHX padorax ,ll;JISI onpe.n;eJleHHSI BpeMeHH E:H3HH K-Me30H0B 

HapR.n;y C 3MYJII:>CH0HHOtt MeTO,nHKOil C ycneX0M HCilOJ1~3YDTCR CtJeTtJHKH, qTo 

,nano B03M0JKH0C TI:, no11yirnn 3HaqHTeJil>H0 do11ee TOtJHble pe3yJII:>TaTJ,l • 

INCIDENT 
·BEAM 

PHc.4 

Li#;::::::~~ 

rb CONVfRTER 

Ha PHC. 4 cxeMaTHtJeCKH H30dpa~eHa CHCTeMa CtJeTtJJIIK0B, HCil0JIJ:,-

30BaHHa.H B pac5oTe [3r] .n11sr H3Mepemrn cpe,nHero BpeMeHH JKH3HH 

l<..,,.z, K f'a f<.:,r
3 

pacrra.n;oB. R + MesoHu c J1IMnyJ1I:>coM 465 M3B/c orK11ousr-

J1J1ICI:> MarHJIITHHM noJleM YCKOPHT8JISI JII ~OKYCHPOBaJIJIICJ:, C TIOM0IIII:>D KBa,npy

Il0JIJ:,HblX Marm!THblX JIJIIHS Ha CHCT8MY. qepeHK0BCKJIIX JII CI'(JIIHTHJIJISIUH0HHb!X 

CtJ8T'tlHKOB, pacnoJIOJI8HHY!J He, pacCTOSIHHJII 4, 5M OT MJIImeHH. 

PacnOJIOJK8HHhlil B Ha'tlaJie 3TOtt. CHC Te_MI,I qepe HKOBCitJIItt CtJeTtJJIIK qyBCTBJII

· TeJleH ~OJII:>KO K sapsrE:8HHhlM qacTJIII'(aM HM8DIIIJIIM CK0pOCTI:, B npe~enax 
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0,62+0,78c • .nirn roro, tJTOdhl orpaHHtJHTl> tJHCJIO K"':. uesoHoB, saperirnrpvr

poBa.HHUX CtJeTtJHKOM C, HCnOJil>3yeTCR BTOpo~ qepeHKOBCKHil CtJeTtJHK ~, 

BKJIDtJeHHblil Ha aHTHCOBDa,JteHH.fl C C. . Ilopor ~ BUdpaH TaKHM odpa30M,. 

tJTOdU odJia.itaDmHe HMnYJil>COM 465 ij3B/C 1r -Me30HU perHCTPHPOBaJIHCI, 3THM 

·. CtJ0TtJHKOM, a I<.- M030HU, HMellmHe TOT xe Hl.UIYJil>C HE! .itaBaJIH B HeM . 

tJepe HKOBCKOrO CB0tJ0HHR. K - Me 30Hbl T0pM03RTCSI H OCTaHaBJIHBalJTCR B C
6

, 

Bhl3blBaR c:-~+S, +Sa -s3 COBDa,nemrn, H sareM pacna,I{alJTCR, 

HcnycKaR tJaCTHUY ,nocrarotJHO 6ucrpyD .itJIR roro, tJTOdhl cpa6oraJI ¼· IlpH 

.3TOM H3M0pR0TCSI 3a,1tepXK8 M0X,lty HMilYJil>CriMH BC, y{1~~ KOTOpaR xapaKT0pH-

3Y0T Bp0MR %H3HH pacna,na1>merocR K - M030Ha. 

H.lteHTHcptrnanHR cJiytJaeB pacna.it~ . Kµ., ocymecrBJIRercR c nolioDt:&D 

O.I{Hbro H3 qepeHKOBCKHX CtJ0TtJHKOB tJYBCTBHT0Jil>HhlX K /-'- M830HY • TOJIII{H-

Ha norJIOTHTeneii D H £ Bl:l6Hpanac1, TaKHM o6pa30M, '!JT06hl f/C - M030Hll 

OT · J<,r
2 

pacna,na norJioma.JIHCb B HHX. IlpH noM 6on1,mHHCTBO ,1tpyrvrx THnOB 

pacna,I{OB, HM81l111HX H des roro MaJiylJ BepOHTHOCTl>, TaKXe He perHCTPHPOBa

JIHCl>. 
-

0.itHoBpeMeHHo ocymecrBnsrncsr raKEe.ordop k,c MesoHoB, ocraHOBHB-

F .,; O errO '2 
MHXC.II B H pacnaB!IIHXCR Ha JC t..t1C . Jtw~ M0301nl TYT xe pacna,1taeTCR 

Ha 2 TKBBHTa, KOTOpHe He-perHCTPHPYDTCR B s3 , a nocne npOXOJK,lt0HH.II 

CBHHUOBoro KOHBepropa .itaDT HMnyn1,c B C5 . Boodme roBopR,TaKoro po,na 
" 0 0 

COBna,JteHHR 6y,JtyT HM0Tl> M0CTO H npH 1<,,,;-1-' +]C + l/ H Ke-;-e-,.X +)) 

pacna~ax, O,JtHaKo, HX OTHOCHT0JII,Hasr BeposrTHOCTI, OtJ0HI, Mana. 
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Delays (Millimicroseco_nds) 

0 7. · 17 27 37 47 57 67 

P,rn.5 

Ha PHC. 5 H30Clpa:ateHa Kp:irnaSI 3a.n;epxammx c1 + Ce COBna.n;emd~ 

npH perHcipa~HM ·. "t"',; "' "2:",_ pacna.n;oB, ~3 KoT·op~x cne.n;yeT: 
. 11',1 . -- 'f"l. . 

~'<!',.= (I .I7 :8:8~ ) . ro-8 eek 

~ = (I.2I +d.II )•ro-8 eel:: 
_ #:..r,,_, . -0. IO . . 

HeCKOJILKO BH,Il;OH3M8H8HHaSI 3KCnepHM8HTaJILHaSI ycTaHOBKa HCilOJIL-

~~BaJiaCL T8MH ze aBTOpaMH ,Il;Jlfi H3M8p8HHSI cpe.n;aero Bp8M8HH JltH3HH 

Pacna.n;a J< · ·1; =(_I.I7 ·;1-o.os ) ·ro-8 • 
· · -- · - • ,,,.., · - 1i:.,,.. - -0. 07 

J : 
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AnanorHqHaa yQTaHOBKa 6ana HcnonbsoBaHa rpynnon AJibBapeua 

(34, 36] , KOTOpaR TaK:m:e IlOJiytntna .I(JIR re ~ffil H 7:'<J-c,a COBila.I(al>

lltHe a npe.I(enax omH60K pesynnaru ( cu.Ta6JIHUy_3). 

lfaBeCTHO, qTo OTHOCHTenm,ie BepoaTHOCTH K,-..
3 

H K eJ 

pacna.I(OB, H3Mepenm,ie B pasJIHqHblX YCJIOBHRX, B npe.I(eJiax omH60K COBna

.I(aDT MeZ.ItY co6on. 3TO CBH.I(eTeJibCTByeT o TOM, qTo 7:~ ~ 'l"'~e HMel)T 
"'1"'3 · 3 

BeJIHqHHY 6JIH3KYD K cpe.I(HeMy BpeMeHH XH3HH ( OCTaJibHllX pacna.I(OB). 

O.n:HaKO npRMOe l13Mepemrn rz:-~ H rr"e npe.I(CTaBJI.lleT cepbe3Hble · 
'/43 3 . 

3KCnepHMeHTaJibHlle TPY.D:HOCTH BBH.D:Y Mano~ OTHOCHTeJibHOil BepORTHOC-pi 

sTHx pacna,n:oB. 

PoqecTepc1ton rpynnon 6Hna npe,n:npHHRTa norruTKa oueHH~b oTnocH

TeJibHYI> Ben:t.fqirny <z:"'')".t H ?;°~eJ , HCilOJib3YR B Ka11eCTBe 3TaJIOHa 

l<,c
2 

H l<.l'-'2 pacna.I(a [4o] • PesynbTaTa STHX ou;eHoK np1rne.n:enu B 

Ta6mu~e: '?:',._= (0.88"!:0.23)·10-:ek.; '7:~~(1.44-J:Q.46),IQ~~ek . 
.... ,.,3. 

KaK BH.I(HO H3 Ta6JIHUiil 3KCnepHMeHTaJibHlle 3Haqemrn cpe.n:nero Bpe-

MeHH EH3HH pa3JIHqHllX pacna.I(OB conna.n:aDT B npe.n:enax omH60K. 3TO BilOJIHe 

cornacyercn c npe.n:nono:m:eHHeM o cymecTBOBaHHH o.n:noro K 

pacna.n:a1>meroc.1I pasnHqHHMH cnoco6auH. 

He.I(aBHO TpenMaHOM H YatiJI.I(OM 

Mesona, 

... 
xeHH.II O B03MOXHOM cymeCTBOBaHHH K-KOMilOHeHTll co cpe.I(HHM npeMeHeM 

Jl!:H3HH 3HaqHTeJibHO MeHbmHM ro-8 ceK [42] • 

0.I(Ha~o .I(O ~HX no p mt B 3MY Jib CH RX (4 3] HH B KaMepax [44] He 6HJI o 

saperHCTpHpOBaHO CKOfibKO-HH6Y.Itb 3aMeTHOro qHcJia KOPOTKOXHBYlllHX 

K+- M830HOB. 

Macca Fl ..£!!JJH K+-Me30Hfl...!_ 

"Macc1,1 K-f:..Me30HOB, pacna,n:aJDlllHXCR pasJIH'qHhlMH cnoco6atm,TaKxe 

c0Bna.n:a1>T B npe.n:enax omH60K ( CM.Ta6nHgy). 
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Ilptrne.n;eHHhie 3Haqemrn Mace nonyqe1ru npn npocMoTpe o,n;Hon I.f Ton 

:m:e :rny.n1,c·HOHHOtl CTOilKH, OdJiytieHHOll B I{+ - Me3OHHOM nytIKe d:rnaTpOHa 

[45] 
M ( k11'

3
)= 966. 6 .: I. 9 me 

f'Y\ ( 1<1T2 ) =. 966. 9 .: 2. 0 me 
m ( 1',-.2) = 967 .2 : 2 .2 n,

42 

m (K!-'
3

) = 969 : 5 me 
m ( Ke3) = 967 ! 8 me 

. KaK H3BeCTH0, aHamrn cneKTpa m.myni,coB !JC- npH k,,,.
3 

pe cna.,n;e M0liieT .naTb oTBeT Ha Bonpoc o cnHHe K+ - Mesoua fi16] • 

B pa.ne onydJIHKOBaHHhIX B nocne,n;Hee .Bpeim padoT 61m ocymecTBJieH 

no.n;odHhiil ana.rnrn na ocHoBamrn sHaq1ueJibHoro tIHcna cnyqaeB [47, 48J 
[49 , 50] , qTo ,nano BO 3M0J!tHOCTb c.n;enaT b cne,11;y10111Me BUB0,I(hI: 

I. H~nJiyqmm,! odpa3 OM 3Kcnep tU.leHTaJibHI:iM ,ItaHHbIM COOTBeTCTByeT( o •; .. 
cocT0.f!HHe K1!j- MesoHa. 

2. COCT0RHH.f! I~, r-, 2+ npaKTMqeCKH HCKJIJOqaDTCR. 

3. OTH0CHTeJibHaR Bep0RTHOCTb ( ,I(JIR K,r3 ) C0CT0RH}Uil 

(I+) HHqTo:m:Ha 

4. C9CTORmrn(2-J CTporo r0B0P.f! He M0XeT dun HCKJil)tieHo, O,ICHaKo, 

IlpOTHB 3T0i1 B03MOlKHOCTH rOB0pHT 0TCYTCTBHe . pacna,zr;a J< +-n + i [5I] • 

TaKHM odpasoM B HaCT0mqee BpeMR M0XH0 CtIHTaTb 3KcnepHMeHTaJibH0 

.n;oKasaHHb!M, qTo cnHH K+-Mesona paBeH o. HsoTponnoe pacnpe.n;enenHe 

npo,zyKT0B pacna.n;a B I< H J<:.LI cnyqaRx Taicxe CBH,D;eT eJibCTByeT B · · '.1r,2 r2 
Il0Jlb3Y. 6 It::= Q (52] • 



-I5 -

Pacna.n;mw CBOtiCTBa K-- Me30HOB ~rnyqem,1 3HaqHTeJIJ:,HO MeHee 

no.n;podno, nocKOJil,KY OHH CHJII,HO B3a:rmo.n;ellcTBYIOT C Be111ecTBO!.t H npn 

0CTRH0BKe 0dbitIH0 saxBaThIBaDTCR R.n;poM, He ycneBan pacnaCTl,CR. Te 

HeMHOrHe 3aperHCTPHPOBaHHiile CJiyqan R-=- pacna,n;OB - 3TO rJiaBHI,!M oc5pa-

30M pacna,n;hI aa neTy. 

B nocJie,n;Hee BpeMR B KaMepe BHJil,C0Ha H nyshtpI,K0B0ti KaM~pe c5bIJI0 

saperHCTPHP0Bauo ae·cKOJII,KO cnyqaeB K;
3 

- pacna.n;oB [53, 5'+, 58 J . 
Mo:xrno ctIPITan BnoJIHe .n;ocroBepHhIM cJiytiati 1<;;.

2
_ - pacna.I{a, Ko~o- · 

pi,iti c51rn Oc5Hapy:xrnH B 3MYJII,CHH 3KCDOHHPOBamioti B K":. Me30HHOM nytIKe [55J 
B 3TOM :xre 3MYJil,CHOHHOM c5JIOKe c5bIJI Ta.ItE'.e saperHCTpnpoBaH CJiyqat1 

1<;
3 

- pacna.n;a. 

IlapmirCKOti rpynnoti DOJIY'18HhI HeKOTOpbie 3KCilepnMeHTaJII,Hbie yKasa-

mrn Ha cyll{eCTB0Bamrn I< ;e.- H K;
3
- pacna.n;oB [56]. EepHcKoll 

rpynnol1 c5bIJI0 saperHcTpHp0BaH0 HecK0JII,K0 cJiyqaeB K;,z H K ,-,< 
H db!JIH H3Mepem,r 3Hepnrn 3THX pacna.I{0B: a-. =(I09. 5 !3.0) M:rn 

11/l . 
H G ... = ( I53 :!:4) M3B. TaKHM odpasoM cyll{ecTB0Bmrne 3THX THD0B . ... l"l . 
pacna.n;oB M0E'.H0 C'1HTaTI, 3KCnepHMeHTaJI:E,H0 .I{0KasamIHM (57] • 11MeeTCR 

TaKJKe pR.n; .n;pyrHX cnyqaeB' saper:11crpl-ipoBaHHhIX B KaMepe BHJil,C0Ha, 

K0T0phie·uoryT c:5:un HHTepnpeTnpoBam,r 1mK l<i
2 

u K;
2 

pac-

na.n;u [53, 59) • OTHomeHHe Bep0RTH0CTeti pasJIHqHHX cnococ5oB pacna-

,n;a ,ll;JUI R~ - Me30Ha,nO-BH.I{HMOMY, TaKoe xe KaK H .n;nn K+ (60], 
0,I(HaKo, Hs-sa cle.n;noti cTaTHCTHKH c5onee onpe.n;eJie1rnue BHB0)tht c.n;enaT1, 

TPY.ItH0. 

Cpe.n;nee BpeMn JKH3HH R- - Mesona (~= (I.25.:t,0,II).Io-8ce19f60] 

COBna;n;aeT B npe.n;enax omuc50K C "l:'~ .... CyllleCTBOBBHHe 'KOpOTKOJ:I,rnymen 

_K0Mil0HeHTH K- C 7.:1(-:- ro-I&ek, 0 K0T0pot! yn0MHHaJI0CI, B pM0Tax 

[ 62 , 53] 6onee nos,n;Hee 3KcnepPIMeHTH He no.n;TBe px,n;aDT (53] • 
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- z:.· + t:1'r -HccJie,n;oBaHHe peaK1.nrn saxBaTa K -t- p -. + J&. .n;aeT Bos-

MOXHOCTb C 6OJibmoil TQqHQCTbXl onpe.n;enHTb Macey R-- M83OHa no HSBeCT

mm MaccmA: OCTaJibHhIX qacTHU, BXO,JJ;RllHIX B STY peaKUHID. HaH6onee TQq

Hhie saaqeHHR m 1c;- 6Ii1JIH nonyqem:1 rpynnaMH EepK1IH8BCKOlt 

( 965.J :!: I.I5 )me f54) u BHcKoHcuacKoil (966. 7 :!:2) me [55l oau 

,JJ;BIOT _cpe.n;Hee BSBemeHHOe fl1k:_=(965,7 !I,0 >me . 
TaKHM o6pasoM COBna.n;am1urn 3Ha_qeiiHR Mace H BP~Mell JR'.HSHH R+ H K

M83OHOB .n;aIDT Bee OCHOBaHHR paccMaTpHBaTb HX KaK qacTHUY H aHTHqacTH-

UY no OTHOmeHHE .n;pyr K .n;pyry. ,. 

..X.~cna,gHHe CBOllCTBa K0
_ -l!e~o~..!-

. Ko er.-+ rrr- -HaH6onee BeposITHidl pacna.n; ...... • ;J( .. +J"- 61;,tn Hsyqen .n;ocTaToq-

ao xopomo B 6onee pana:ux .pa6 oTax ( CM. oc5sopmrn cTaT bH [n, 72, 73] • ) 

B nocne.n;aee BpeMn 6HJIH nonyqeHa nHmb 6onee ToqHue 3HeprHH pac-

, na.ita · Gk.= (2I7.0 :!:2.8) M3B. [75] cpe.n;aero BpeMeHH :!HSHH 

· · 't"~: (0.95 !o.ro)·ro-IO ceK [76] • 

C noirnneHHeM BOSMOJ!CHOCTH nonytreHHR 11 CTpaHHhtX 11 qacn:n Ha ycKO

PHTeJIRX, c5btJIH npe.n;npHHRThl nom:ITKH 3aperHCTPHPOBaTb H8llTpaJibHble pac-
. 0 · · 0 

ne.,n;H f<o:.... 7eo.,.1Co . H /\ .- n. + !lT. • 
B pR.n;e pa6OT .n;nR 3TOM nenu 6hIJI HCilOJib3OBaH OpHrHHaJibHbllt MeTo.n;, 

ocymecTBJI8HHHll Bnep~He rapBHHbIM [11, 78, 79, eoJ • 

.,: 

"' 



- I? -

L!AO 
SC RUN 

PHC.6 

'Y 

K ~ Mesom,1 ( c:u.pvi:c .6), pacna,D;aIDTCR Ha 

H8KOTOpOM paCCTORHHH OT Hee, ,n:aBaR B CJiytJae HetlTpaJII,Horo pacna.n:a 

9C~Mesom1., KOTopue cpasy :m:e ( ,_. ro-I5 
ceK) pacne.n;al)TCR Ha 'J'.°KBa.HThl. 

TaKHM. 06:pasoM H3 npocTpa.HCTBa He 

CR cf- KBaHThl; KOTOpue perHCTPHPYDTCSI 

JieCKOilOM. 

CBR38HIIOro C Mll!meH,I,D HcnycKaIOT-
. I 

xopomo KOnJIHMHpOBaHHW ?/:Te-
. - I -

Enaro.n;ap.ff B03MOJKHOCTH OTHOCHTeJl:bHOro nepeuenieHHSI MHmeHH H KOJIJIH

MaTopa MOJKeT "npOCMaTpHB8Tl,CSI" npOCTpaHCTBO Ha p83Hl,IX paCCTOSIHHRX OT 

Mt-tmeHH K8K Bnepe.n;H TaK . H csa,n:li! ee. Ha PHC. 7 H306paJKeHa 38BHCHMOCT:b 

HHT0HCHBHOCTH 7r. H3JiytJemrn OT B38HMHOro noJIOE:emrn trn:meHH H OCH KOJIJIH-

MaTopa [79] • IlYHKTHpOM ,n:aHa HHTeHCHBHOCT:b 'a' - H3Jiy'tleHH.fI' Hcn9meH-

HOro Henocpe,ItCTBeHHO H3 MHlll8HH,. noJiyqeHHaSI npn 3Heprmt He,JieTalOIJH'IX 

npOTOHOB MeH1>111et1 nopora poi.n:eHHSI "cT:paHHhlX" qacTHU~ 
I 

.H3 aHaJIH3a 3THX KPHBhlX ( a TaKJKe KPHBhlX, noJiytJeHHhlX B [80) npn 

:p8.3JIHtIHlilX :rnepnrnx HaJieTaD11tHX npoTOHOB ) -aBTOpbl ,n:eJiallT BhlBO,ll; 0 cymecT

BOBamrn pacna;oB 1( 0;.2 YC 0 
H /\

0-n +9f,. 0 
• 

IlpH 3TOM anTopu ,n'eJiallT BeC:bMa npOH3BOJII,Hl,te npe.nnoJIOJKemrn OTHOCH

TeJI:bHO 3HepreTHtJeCKOro H yrJIOBOro pacnpe.n;eJieHHSI pOJK,D;eHBhlX tJaCTHU H He 

0h,e.a1:m:mn..il1 HHCTIITp ! 
niie;mwx uccJJe.noBa1•n · 

__ 6_H_6;;;..J;..:.IJ,;..:_tt).:::.-..:..T-=E.:...:H.:..:A_l 
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ytnmrna!OT BKJia,D; pacna,na .L, .,._ p +:TC O • IlO3TO~Y 3TH pac5OTH HeJI:E,3SI 

ctrnTaTI> 3KCnepm.1eHTaJI_I,HhlM ,ll;OKa3aTeJII>CTBOM cymecTBOBaHHSI aettTpaJII>HOro 

pa.cna,D;a K O 
• EoJiee npsnurn 3Kcnepm.teHTaJI:&Hhle cBe,D;emrn o aamr1rne 

I< !.21C~ pacna,I(a 6UJIH n~nyqeaH B [8rJ . 

,at- --- --

Ny 

I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 

\ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
\ TARG£T1t' 
'~ CONTRIBUTION 

' ,_ I PRIMARY 
BEAM TARGET 

, - n.i, DISTANCE FROM THE TAROC11:. 
00 01 L..L-J.-c'.1.11 -4 0 4 8 12 • 16 

PHc.-7 

I 
I 

n· r-·-
i-e• + e-

• K• 
'r11-+p··•/\+ L.n~+i1~ 

\· 

Ai-•···· ' ~·~-,., 
PHc.8 

·ABTOpaM y,IJ;aJIOCI> CqlOTorpacp:wpoBaTI> B nys11p:&KOBOH Kal,iepe 8 cnyqaeB 

pmir.neHHSI /\~ ti:aCTHUiil B 'JC .. p B3aHMO,IJ;ettCTBHH, npHti:eM Ha 3THX 
. 1\0 

qJOTOrpaqnrnx IlOMHMO xapaKTepaoro - pacna,11;a BH,IJ;HH 3JieKTpOHHhle Il03HT-

pOHHlile napH OT ?f. KBaHTOB, npeTepneBmHX KOHBepc~rn c PHC. 8 ) . 
RHHeMaTHti:ecKHtt aaaJIH3 3THx cnyqaeB xopomo cornacyeTCR c npe,nnonoxe-

HHeM, qTQ saperHCTPHPOBaHH!,10 'o1tBaHTH - pesyJII>TaT HetttpaJI:&Horo pac-

na,11;a KO M83OHa, pO:llt,D;eHHOro COBMeCTHO C 
Q A - ti:actHuett B peaKUHH: 

o· SC'+p-/'\ + K 0 
• -~a P,HC. S H3oc5paxeao 3HepretHqecKoe pacnpe,D;e-

nemrn, KBaHTOB, nonyqeHHUe HX 3THX qJOTOrpa.qnm • 
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---K•-21t• 

-·-· K• __. 37t0 

0 50 100 150 200 250 
Y-RAY ENERGY IN K0 REST SYSTEM 

. PHC .9 
AHaJI113 noro pacnpe.n;enemrn Il03BOJU!8T ordpOCHTb B03MOE:HOCT:b 

0 . 0 0 . 
pacna.n;oB uma I< -2 o H · K -.JC+ ?j , nOCKOJIJ:,KY nepm,1ii H3 

Hl1X .n;aeT ( B CHCTeMe ~eHTpa Mace) MOH03HepreTH'l8CKHe 7r- 1rnaHTl,I 

( 246 M3B ) , a BTOpoit ,Jtaer ·uaKCl™YM npH 229 M:rn. ~3 2-x B03MOJKHUX · 

pacna.n;oB 1( 0-=-2 JC 0
11 1< 0

- 33C~ no-B11.n;m.rnMy, HMeeT ·MecTo nepBHti , , 

T .K. pacna.n; Ha 31C0
Me30Ha 3Hat111Ten:E,HO Menee BepORT8H C TOtIKH 3peHHSI 

qia30BOro Od'LeMa. 6011ee Toro' eCJIH pacna.n;m,ie B3mtMO.D;8HCTBHfJ. ~HBapHaHT

HU K odpamemuo BpeMeHH, TO .D;JIJI KOPOTKO:urnymen KOMilOH8HTbl pacna.n; 

J<~ -31[ 0 
,D;OJIE:8H Clh!TI, BOOdIJte 3anpemen ( CM. CTp.) • no trn:CJIY 

KB8HTOB 3aperHCTjrnpoBaHHl'lX O,D;HOBpeMeHHO C pacna,n;oM 6Irna B!:l"HICJie

Ha OTHOCHT8JIJ:,HaJI BeponTHOCTb pacna,n;a: 

W(K.0-2,ro) --W(K 0 -.2Jr) 
D.f~ 1:0.06 

Eo11ee KOCB8HHU8 oneHKH, .n;aDT .l(JIR o( .... 
0 

=0.07 ::0.02 [75] 
.... -921( 

Bo BCRKOM cnyqae cL.~- DO-BH.D;HMOMY MaJIO TaK KaK B H8KOT0pb!X 
~~w~ ' 

3KCnep11MeHrax, KaK nanpHMep, npH oc5Jiyttemrn B nyt1Ke I ,8 6aa?T-Me30HOB 

KaMephl c nnacTHHaMvr BO Bee ne c5uno oc5napyxeno nettrin JIJ:,HHX pacna-

.n;oB ( o£.t:. 0 = 0 .I :!:o.r)lB2] • r •.nro 
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Cne,n;yeT 3aMeT~Th, qTo-nanvrqvre pacna,n;a 
0 Q K -2 7C 0Kas1rnaercsr 

pa3pemeHHHM T0JihKO B cnyqae qerHoro cnvrHa K0 Cd1e~ o, 2, 4 .. ~). 

8TO Il03BOJISI8T npvr onpe,n;enemur cmrna cpasy Jlte OTc5pOCHTb B03MOJ!CHOCTVI 

~ = I, 3, 5 ••• UKo 
Ilocne,nHvre :rn:cnep1n.mnTam,n1,1e ,n;anmrn He ,nallT Hvr1ta1rn:x ocnoBamill 

cqvrTaTb CilHH K0 OTJIHqHI,JM OT HYJISI. 

Ill 
1-z 
IIJ 
~ 10 
~ ~i<<<<<G 

a: 5 
~ 
:I 

lS] 
9• DECAY 

~ o.,_ ___ .__ __ __.._ __ ~----
o· 22.5• 45• 67.5° so• 

PHc.IO 
A3liMYT aJI bHOe yr JIOB oe pa cnpe,n;eJieHvre ,t -Me 30HOB 

VI 
1-z 
~ 
~ 
er 
uJ 

~ 0100 
::> z 

oT pacna,na 1{0• 

41.4° 

I.SJ I.8 EVENTS 

0 AB EVENTS 

Pvrc.II 

90° 

llllrpOTHOe yr JIOBOe pacnpe,n;eJI 8HH8 JC -Me30HOB 

- OT p~cn a~a K0• 

---Ha-pncJ0;11-vraoc5paxEHIICyf-.ifo-lllie pacnpe,n;enenvrsr pacna.n;oB K0- Meso

HO_B, pox.n;eHHI,J~ B nap_e C r1uiepOHOM npH :!Cp -B3aHMO,n;eltCTBHH npH 

I , I E:rn f 83] • . 

\ 
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~3 npTl!Be,IJ;eHHb!X pacnpe,ll;eJieHTl!i1 BH,ll;HO, qTo OHT/1 He HMeDT .IIBHOi1 

. aHH3OTpomrn, qTo BilOJIHe cornacyeTC.II c npe.I(nOJIOJiCeHHeM, qTo CSK0 =0. 

PaHee noJiyqeHHble 3KCnepTl!MeHTaJibHl:le yKa3aHH.II Ha aHT/13OTpOnHO~O 

B KO - pacna,ne (84] JIBJI.IIJ)TC.II, no-BH.I(TIIMOMY, pe3yJibTaTOM CTaTHCTHqecKMX 

omMc5oK. 

TaEHM oc5pa3OM MOJ!CHO cqHTa Tl> ,IJ;OKa3aHHl:lM, qro cmrn It~ M83OHa, 

TaK xe KaK Tl! CilTIIH 3ap.1IJ!i'.emmx K - Me3OHOB paBeH o. 

Eme B paHHHX pac5orax MMemrn:r, yKasamrn Ha cymecTBOBaHMe TaK 

Ha.31:rnae:i.mx "aHOMaJibHHX" KO -pacna,ll;OB OTJITl!qHI,IX OT 1<, 0 .. 2..rr. B IlOCJie,ll;

Hee BpeMSI HHTepec K "aHou:aJibHblM" pacna.I(aM eme c5oJiee ycnmrnca B CB.II3M 

C T/13B8CTHb!MTII pa6OTaMT11 re1rn-MaHHa H rranca (85] • KaK H3BCCTHO B CBH3H 

c np11MeneHT11eM onepan1111 3apa.I(OBoro conpma:eHH.II K KO - qacTHQe cos.I(a

nacb .I(OBOJibHO Heoc5uqnaa CMTyanMR. C O,ll;HOi1 CTOpOHbl 3KCnepm,:eHTaJibHO 

ycTaHonneHo, qTo I{O -qacrHna MMeeT aHTHti:aCTHI.\Y, c Het-1 He conna,n:axnnyD, 

T.e. COCTO.IIHMe KO HK° He MoryT Tl!MeTb onpe,ll;eJieHHUX "co6CTBeHHblX 

3Haqemi1n 11 oneparopa sap.H,noBoro conpmice1rna 

. _ C ,IJ;pyron CTOPOHU H3BeCTHO, qro KO 
H K° MOryT pacna.n:anc.H B 

1C+JC- cocTo.11mrn,1toTopoe oc5n~aeT onpe.IJ;eJieHHblM 3Haqem1£eM "3ap.H.IJ;O

BOA" qeTHOCTH" ( C =+I). EoJiee Toro IlO.IIBJISeTCS BO3MOJ!CHOCTb Me,IJ;JieH

noro npeBpamemts ti:acn1nu B aurHttacT:im;y ti:epe3 aTo cocTOSIHHe 
0 -o I< ~ 21C ;?' I< • B IlOHCKaX BblXO,na T/13 3TOro 3arpy,Jtaemrn reJIJI-MaHH Tl! 

rranc npe,IJ;nonoJKHJIH, qTo cocTo.HHH.A KO n KO sBJI.Hrt'ITCSI cynepno3tt$'1ei1 

----------
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2-x KOMnoHeHT 1<.; " 1<; , KOTopue npe.n;cTaBJUIKlT co6oii Jnrnenmrn 

KOM61rnaQm1: COCTO.fIHHi1 R0 ll rr'c5 . , IlOCTpoemrne ·TaICHM o6p8.30M, tIT06bl 

1taJK,n:aSI H3 HHX .o6Jia,n;aJia onpe.n;eJieHiru:M sHaqeHHeM C H CTaJIO 6un 

onpe.n;eJiemmMH pacna.n;HI:lMH CBOMCTBa!A:H: 

J<o_ 
f -

-J<o-,. l<o 

V2· 
J<. 0 ::: 

a 
Ko-Ko 
LV2'4 

ITepBaH ~OMilOHeHTa 

QeTHOR" (C=+I) H MOJKeT 

I<.: ' Kall: HeTpy,n;HO BH,n:eTb, .fIBJI.fieTC.fI 11 :3ap.fI,ll;OBO

pacna,n:anc.fI Ha 1'C.+1C: a BTopaSI ....:'sapSI,n:OBO-
!/, 2 ") 

-H eqeTHoi-1; pacna,n: KOTopon Ha 1C + 1C sanpellleH x • Enrno Ta1txe 

c,n:eJiaHO npe,n:noJIOJlCeHHe, !ITO R1k 06Jia.n:aer 3HatIHTe.1IbHO 60Jil>TIIHM BpeMe-

HeM XH3HH, a Il03TOMY He Ha6Jno,n:aeTCJI B npoQecca.x COBMeCTHOro pox.n:emrn. 

RJiaCCHqecKHll OllUT no npoBepKe CyllleCTBOBaHHJI nepexo,n:a K0 ~ ? 
B BaKyyMe 6b!JI npe,n:JIOJKeH rrancoM H ITHqtIHOHH, no HM0HH KOTOPHX o6UtIHO 

H Ha3HBaroT 3TOT npoQecc [86]. OHH npe.n;JIOJKHJIH H3yQaTb B3aHMO.n;eHCTBH.fI 

R0 -Me30HOB Ha .n:ocTaTOtIHO 60JibillOM paccTORHHH OT MecTa pox,n:eHH.fI C TeM, 

QT06I:l ,n:aTb B03MOJKHOCTl, KOpOTKOJKHBYlllei1 KOMilOHeHTe nOJIHOCTl>B:l pacnaCTl>C.fI. 

Tor.n:a, ecJIH ocTaBmaacR nocJie 3TOro .n;oJiroxHBYlllaR KOMnoHeHTa .n:encTBH-
. - . 

0 l<o Ko 
TeJil>HO npe.n;cTaBJIReT cynepnosHQHB:l K = W , TO B pesyJI1>-

- l £ .2 
TaTe pa3JIHQHOrO xapaKTepa B3aPIMO.n;eilCTBH.fI K0 H K° TaimR cynepn03HQIUI 

MOJKeT "pacnacTl>CR" H MoryT IlORBHTC.fI CJiytiaH pox.n;eHH.fI rPinepoHOB, aanpH

Mep, K0+N ... Y+ :re HJIH nepesapR.n;Ka f<0 +n - I<. +p 
IlORBJIJieTC.fI TaEJKe B03MOJKHOCTI, Ha6JIIJ,n:aTl> B6JIH3H MecTa B3aHMO.n;en-

CTBHR 1< 0
- 2 3t pacna.n:a1, 

0 K.o ,;:::-o "~ K = -n 
... 2 i.V2 

1ta1t pe3yn1,TaT "Bu.n;eJiemrn" 11:s cynepnosH-. 

np0B38HM0,JteiicTB0BaBmHX 1{0 
H 'i5 . 

laHUm H IlOHT6KOPBO npe.n;JIOXHJIH HHTepecuun BaP.HaHT OilHCaHHOro Burne 

OilHTa: H86JI1J,1taTb ~- npH 3Hepr1rnx HaJieTalllllPIX HYKJIOHOB (1C,:M630HO B) 

anxe nopora pox.n;eHHR K-(T.e. HHxe nopora pox.n:eHHR napu K- uesoaoB ), __ .. ,_.,_ 
x) • IlpPI 3T0M npe,n:noJiaraeTC.fI B C00TBeTCTBH~ C 3ItCnepHM8HTaJil>HHMH 

.n:aHHHMH, tlTO cmrn K paBeH o. 
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HO .n;ocTaTOtlHliX ,ll;JUL renepartHH K0(K+) B nape. C r:tmepoH01J87J . B 3TOM 

CJiytJae· IC·-:- MoryT· B03HHKHYTI, B pe3yJII,TaTe nepexo.n;a K0;:. K0 . C 

noc ne.n;y10111ei1 nepesapR;nKoi1 K0 - IC B TOJI~Toit MHmeiiu(HJIH · B • Pe syni,..: 

Ta.T~ 81!le donee cno:rrnoro npo1~ecca: l<.+-_,::: 0 - R'0 -e- "'- ) •. 

IfHTepeCHEl.R c:wrya1urn BOSHHKaeT C J<!:=t-u.=+JC\ Y H J<:-e:t+JC++ V 
· I ~3 I.-:- 3 

pacne.,na1,n1,. KOTOpb!e OKamrnaIOTC.fl paspemeHHb!MM KaK ,ll;JI.fl K~ · TaK M 

,nJIR K~ tJac~m~bI, nocrtoni,Ky Beer ,na Mo:ir.Ho coc Tamn:r, cmrMeTp11qi1oe 

M. aevtMMeTpHtIHOe co CT 0.f!HHR THna: 

K,~::: A
1 
['lf'"(e.,.JCV) +¥(e--;r-t9)J 

}<
2
° ~iAil [_1/T(e .. :n;-y) - ,P-(e-:n:~v)] _ 

KaK dl'lJIO OTMetleHO_ Tpat!MaHOM H Ce.Kem.Jes] BepORTHOC n,'·pacna.n;OB Ta1<0ro 

nma dy,neT onpe.n;eJUJT:bCR ·He TOJI:bKO 3KCilOHeHTE.MHpacna,na K~ H K_, O , 

. HO H HHTepqiepeHrtHOHHl:lM t1JieHoM, saBHCRl!lHM OT pas Hoc TH uacc K~ H ~ • 

4 .---------:-----:---:-:-., ! 

0 

R(eC r.•v) --- j 

s<o• r.. V) ~-- _\ 

l 
I 
I 
I 
I 

~ l 
·. -~.._, 

3 4 

PHc.I2 
3a_BHCHMOCTl>. BepORTHOCTli pacna.n;OB .e-:..:n;:~ y H e+...:7C+)) 
OT BpeMeHH npH pa3JIHtlHUX SHatleHHfIX 4 C4J: o4 ~-ce 
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KaK BH,ll;HO H3 rpa¢HKa ( pnc.1.2 ) 38.BHCHMOCTb BepORTHOCTH pacna,n;OB 
. . 

R. (e--sc·+ Y) H R -(e + !J1; :-v) ·. OT BpeMeHI~ CH1IbHO 38.BHCHT 

OT 4Gv ::~M e,a 
. 1i: • Il03TOMY nsyqe1rne 3TOro 3cpcpeKTa M0lKeT ,ll;8.Tb CBe,ll;eHHSI 

0 pa3HOCTH M8.<.:C -K0 
H R0 

• 

AHanornqHaR 3aBHCHMOCTb BepORTHOCTH OT BpeMeHH K 0
- r'~ 1r:iv 

pacn~.n;a 6una nonyqeHa OKyHeM [s9] Ha ocHOBaHHH npe.n;no110JR:emu1, qTo 

pacna,n;m,ie B38.HM~,ll;8itCTBHSI. :JC-,.~ 14-•+JI (a) H f<+-f-++-)) (6)' 

SIB1IRIOTCSI nepBnqHUMH, a Bee 0CT8.1Ibtrue B38.HMO,ll;eitCTBHSI, BKnriqaJOmHe 

I< ,f-', Y SIBJI!IIOTCSI npOH3B0,ll;HUMH 0T.,npoueccoB (a) H (i) ~o] . 3TO 

npe,1J;no110JP.:emrn Be,ll;eT K sanpeTy pacna.na J<. 0--_f-'-+1Ct V, npHqeM B03-

MOXHOCTb TaKoro pacna.n;a Il0RB1IR8TCR B pesynbT8.Te npeBpameHHR 

R0 
B R0 

qacTHUY, pacna.n xoropott Ha f"-,.7e+,..;, paspemeH. 

UHTepqiepem~HOHHI,18 :3(!XP8KTU MOJitHO TaKXe H3yqan, perHCTPHPYSI He 

pacna,ll;U Ii npO,ll;YKTU B38.HMO,ll;eitcTBHR K°, K~K 3TO 6uno npe,ll;1IOlK8HO Bf:Jr]. 

C11e,1J;y8T OTM8THTb T8.KJite, qTo ,ll;1ISI 601IbillHX t , KOr,n;a OCTaeTCSI 1IHillb 

,ll;01IrOJurnymasr KOMilOH8HTa _ 1<.; J ,ll;01IlKH8. HM8Tb _M8CTO sapa,n;OB8.SI CHMM8T-

PHR B pacna.n;ax .K; , T.e. ..R (e-ar ... v) = 1 . R (e•JC-yJ 
3KcnepHMeHTaJibHUe y1msamrn Ha HeHHBapnaHTHOCTb ,pacna.nnux 

B38.HMO.n;eitCTBHit K 38.p!t,ll;OBOMY conpSilK8HHID, noTpedOB8.1IH nepecMOTpa 

TeOpHH re1111-MaHH8. H Ilaitc_a. O,n;HaKO OCHOBHUe BUBO,ll;U :3TOit Teopmt OCT8.IOT

CSI B CH1Ie_, eCJIH npHHSITb rHnOTe3y O "KOM6Hmtp0BaHHOlit tJeTHOCTHII • .Uen

CTBHT81IbHO corJiaCHO H,ll;8RM JiaH.n;ayf921, JIH H .HHra (93] _B cna6ux B38.HMO

.n;eitCTBHSIX He HMeeT MeCTO coxpa.HeHHe npocTpaHCTB8HHOll (P) ~ 11 38.pR,ll;Cl

BOit"qeTHOCTH (C) . B OT,ll;eJil,HOCTH, a cymecTByeT JIHmb HHB8.pH8.HTHOCTb 

K COBOKynHOCTH 3U1X o6eHX onepaunti(CP) ("KOM6HHHPOB8.HHe.R HHB8PCHR 11 

B Te.pMHHOJIOrHH JiaH.n;ay) • Tor.n;a COCTOSIH~R I<.: I</ MOryT paCCM8.TpHB8.Tb-

CSI' K8X co6CTB8HHU8 C0CT0RHHR KOM6HHHp0BaHHOit HHBepcHH c co6CTB8HHUMH 
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3HaqeHHRMH COOTBeTC?BeHHO CP=+I H CP=-I. ITOCKOJlbKY COCTORHHe . 

.1C+!C- .fIBJI.fleTCR qeTHI,IM no OTHOmeHt-'lll, K CP - onepanmt pacna.zt ~.,,'L.21e 

oKasuBaeTCR no-npe:Hrneuy 3a.npemenmm. OcTaJDTCR B mrne TaKJKe Bee. 
o e1: ,r.:;: ,, 

BllBO,Itll OTHO CH TeJibHO HHTepqiepenn1-10nnux RBJieHHn B I< - -t JC. + Y 

0 :t -H l<.-f' +JC++y - pacna.ztoB, paccMOTpeHHl,[e Blime.,0.ztHaKo npH pac-

CMOTpeHHH K~:7t- pacna,Ita ~B03HHKaeT P~.It HOB_HX CnE~,!(CTBHlt ( 94 ro5]: 

I. Pacna,It J< 0-3 n° MOJKeT HMeTb M8CTO TOJlbKO . .ItJI~ I{
0
(CP=-I), 

HO He .D;JIR K0 
(CP=+I) OOCKOJlbKY COCTO.fIHHe 31t'

0
acHMMeTpHqno OTHOCHTeJib

HO CP - conpRJKeHH.fl. 

0 -+ '7f'R ,r,■ o 
2. Pacna.n; I<. _,,_ 1'C +.11., +.,(. OKa3uBaeTCR B npirnrume paspemen-

. . I 

, o.n;HaKo Te.Kott pacna.n B03MOJKeH )IJIR cocTO.fIHHR l =- l =I HUM .D;JIR KO ., 
( r.ne l - opdHTaJibHbln MOMeHT). ITonm!y no'!.' pacna.n; B,,... IOO pas 

MeHee BepO.f!TeH,- qeM K,0 -jt.,.+:,C+:J"C0
' KOTOphln MOJKeT npOHCXO.D;HTb B 

OCHOBHOM COCTORHHH. ECJIH npH 3TOM cqHTBTb BepORTHOCTH pacna.n;oB 

ic.r(l<;x) H w( 1<:;,,J O.JJ;HOro rropR.I(Ka, TO_; 

. 'W" ( I<~ -3C ... +:JC+-1t0) ~ ,a-s 
'W'(K4"-.2:TC} -

ITORBnRIOTC.fl Ta.KJr.e H HeKOTOphle ,npynrn cJie.JJ;CTBH.f!, KOTOphle dy.nyT 

paccMoTpenu B CB.fl3I-'l c npaBHJIOM oTdopa · /4I/ = I/2 ( cM. cTp -49 ) • · 

B ,!l;BJibHenmeM CJUJIO ITOKB3BHO ( 97], qTo cymecTBOBaHHe J<.: e.1 I<; KOM

noneHT C pa3JIHqHI,IM BpeMeHeM JKI-'13HH MOJKeT CJie,ItOBBTb H3 CJOJiee oCJmHx 

rrpe,!l;IlOJIOJKemi:n, qeM npe,ItnOJIOJK8HHe mrnapHaHTHOCTH pacna.nHoro B3BHMO

,IJ;encTBH.f! npH OCJpameHHH BpeMeHH. ITpH 3TOM CHHMBIOTCR BC.~_-QJ'MeqeHHl:le 
0 . ,• . ····-· 

Bhlme 3arrpeT1t H I<. -2J'C pacna)l oKa3l,rBaeTcsr ·pa3peme1rnmi K8.K .ItJIR 

K0 
, TaK H .D;JI.H •K° KOMOOH8HThI. U XOTR B_ epo.FITHOCTH 3THX pacrra.n;oB 

2 1 . 
B npHHl~Hne MOryT pa3JIHqaTbC.fI, B03HHKaeT H80CJXO.D;HMOCTb irut-TO Od'I>-

RCHHTb dOJihmyro pa:3HH11Y BO BpeMeHax JKH3HH 3THX KOMilOH8HT [ 9s] H BB8CTH 

0 
Ka1rne-To rrpaBHJia 0T6opa

1 
3anpem_aromHe pacrra.n l<.

2 
- 2 1C .. 

• 



• 

j 
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13 CJiyqae Hapymemrn CP - HHBaptmHTHOCTH MOJ!teT TaKxe .B03HHKHYTI, 
o e= ttTT-'·-

3apR,n;oBaJI acHMMeTpH.fI B pacna.n;ax k -f-~ + 11 ... + V , TaK lJTO 

yxe He ~y,n;eT coxpaHRTl>C.fI cooTHomemrn: 

R (e-rr• Y) _ 
R (e•1r-v) - 1 ,I(JIR K~ -KOMilOHeHTU. 

IIepnhle npRMhle 3Kcnepm.rnHTaJil>Hhle y1m3aHHR Ha cymecTBOBam,rn 

.n;onroxHBymen K~ KOMnoHeHThl dbIJin: nonyqem,1 B padoTe JiaH.n;e H .n;pJ961. 
~LEAD 
~ CONCRETE 

PHc.I3 

Ha pHc. /3 cxe:MaTHlJeCKH H30dpaxeHa 3KcnepHM9HTaJII,HaR ycTaHOB-

Ka,HCilOJIB30BaHHaJI B 3·Toll padOTe. B nytJOK HeUTpaJibHblX lJaCTHU, pox,n;eH

HhlX Ha BHyTpennen MHmeHM KOCMOTPOHa H nponymeHHhlX qepe3 CBHHUOBhln 

KOJIJIHMa.TOP noMelllaJ'Ia.CI, KaMepa: BHJI!,COHa. PaCCTORHHe .n;o MHIU9HH dhlJIO 
. . . . 

,n;OCTaTOlJHO ,I(JI.fI roro, tJTOdh! no nyTH pacnaJIHCI, npaKTHlJeCKH BCe 

/l o .. ko · · 
H ;,r - tJaCTIUJJ,! • 3apa:m:eHHble Ee qacn:ull, neTJilllH9 B CTOPDHY 

-·--:cmMepu-ydHpaJIHCI,- CHJII,HUM OTKJIOHJlll)lltHM MaI'HHTOM.(10000 rllycc) ._JL 
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pesynTaTe 61rno saperHCTpvtpOBaHO 23 V° CJiytta.fl, OTJIHtIHhIX OT 1<;:IT' 
H /1 ° - pacna,noB, npwrnM Bpew1 ,irn~im ,n;JIR nHx cJiytmeB OKasaJiocp 

11emmt1:M B npe.n;enax J•ro-~ rz: < ro-6 ceK. ReKoTopoe yJiyqmemi:e ycJIOBHii 

3KCnepvrMeHTaf99][IOO] .n;aJio B03MOE'.HOCTI, yBeJIHtIHTI, ~HCJIO perHCTpHpye

MHX "anoMaJII>Hb!X" V O 
- pacna.n;oB H noJiyqvrn cloJiee onpe,n;eJienmrn cBe.n;e

mrn o Macce pacna.n;aromelic.fl ttacTm~hI H·o xapaKTepe nMx pacna,n;oB. 

Ehrno normsaHo, l!TO Mac ca pe.cna,n:aDmei1crr qacTHI~bl 6Jit13Ka K Macce 

K - M830Ha H pacrm.n; ee npOHCXO,I(MT npe:mzy[tieCTBeHHO qepes .e, :t JC.;: ).I 

H f~ :J'C~ Y COCTO.flHH.fl, npvrtteM HeKOTOpbie H3 no,n;oc5HhIX pacna.n;oB 

6blJIH TBep~o H,!(8HTH¢HUHPOBaHH. 

50 

50 

l I .,, 

I l ... 
:;,: 

40 .... 
"' .... . I 200 

"- ! 30 0 
350 cc 

T .... ., 
20 

~ i ! ::, 
:;,: 

10 ! ! ! 
0 50 100 t 150 . t 200 t 250 

P, (MeV /c I 

7t+7t-7tO VOFnp.v VOFnev 

Pvrc.I4 

Ha pvtc./4 npvrBe,neHo pacnpe.n;eJieHvre nonepettu~x uunyJII>COB noJio

XHTeJil>Hhlx, OTpm~aTeJII>HblX H uei1TpaJII,Hb!X npO,I(YKTOB pacna,n;a ,n;oJirOiurny-

1< 0 
ll{HX < qaCTHQ. KaK BH,I(HO M3 rpa¢vrKa BeJIHl!HHa npe,neJII,HOro MOMeHTa 

coBna,naer c MaKCHMaJII>Hb!M MOMeHTOM B k 0
- e .., :Jr+ Y pacna,ne, KOTop11n 
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0 ... -
Hapn,l{y C I( -f--,.1'C,·+)) CJie,nyeT Cl!HTaTb 0CH0BHhlMH. KoHellH0, HeJII,3,a 

0 ':f: - 0 
6h!no KHHeMar'l1:qecKH HCKJI101:rnT1, K - e + f'-.. + JC. pacna.n, o,nHaKo, 

TaKaR B03MOJKHOCTI, He npHHHMaJiaCb BO BHHMaHHe, Il0CK0JihKY Il0,ll;06:lfilx 

pacna,ll;OB cpe,ll;H sap.aJ!CeHHhlX K Me30H0B 06HapyxeH0 He 6hlJI0. 
· o + ..,,,. .. ~o 

EorJio saperHCTpHp0BaHO ,IJ;Ba cnyqasr pacna.na l<.
2 

- J'C ... ., ... + Jt., 

a TaKlKe HeCKOJihKO ,npyrHx, K0T0pl:le cornacyKlTCR C 3TVIM pacna,n;oM, HO 

He nponrnopeqaT I<; - :rc-+,.3r-,. ?r 

B Ta6nHne npHB8,ll;8HO llHCJI0 pa3JIHqHbIX pacna,n;0B H,1{8HTH~HQHP0BaH

lfilX 6pyKxaBeHCK0!t rpynnoti [roo] . Ti3 Ta6JIHnhl BH):tH0 Hcl,JIHllHe HeK0Topoti 

sapn.n;o BOia acHMMeTpHH B pacna,nax /<.; , llTo, KaK yKa:mBanoc 1, pauee, 

MOJ!CeT 6HTb CJie,IJ;CTBHeM Hapymemrn CP ( HJIH T ) HHBapHaHTHOCTH B 
0 

K2- pacna,nax. / 

T a 6 n H n a 
- -

Cnoco6 n;+e .. )) :n:-e ... y 'JCf'-.. Y 1C .. f-l+Y 11:•Jr)Co JC.,.? x-? pacna.na 

lJHCJI0 
cnyqaeB IO 5 IO 2 2 8 

O61lle8 lJHC JI0 pacna,IJ;O B C re+ - 30 

-"- c n- ~ r6. 
ECJIH ytJeCTl, TaKxe,·lJTO 6epKJIHeBCK0~ rpynnoti cpe,nH pacna,IJ;0B K: 
6blJIO 3aperHCTpHp0BaH0 8 CJiyqaeB C e - H HH 0.Ir;H0r0 C e +, TO 

cywapHan sapn,noBaH acHMMeTp1rn B pacna.n;ax 1<; 6y,neT : 
_ W(1C+f _ 38 = 2 ~ 

W( 11:· - 1o ' 
He6on1,moe QHCJIO saperHctpHpOBaHHl:lX cnyqaeB He nosnonneT noKa 

7 

,11;eJ1aTo 0KOHlJaTeJiolfile BhlB0,ll;li 0 HecoxpaHeHHH CP (T). C ,ll;pyroH CT0p0HH, 

yxe nORBJISil)TCR nonblTKH KaK-TO o.61,.flCHHTI, BO 3M0JKHYD sap.R,n;0BYD aCHMMeT

pmo, _ He 0TKa3UBaRCl, npH 3T0M OT coxpaHeHM.fl CP B c.rrae!ux B3aHMO,n;ettCTBH

.FIX, T.K. B npoTHBH0M cnyqae ( CP '::;/! Ln.v ) nono:remie ellle 6on1,me 
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OCJIOJ!CHHTCSI. 0,D;HaKci,, Ha 3TOM nyTH no Ka He Hatl,D;eHo Y,D;OBJieTBO_pHTeJibHOro 

pemeHHR. TaK B [r79J npe,nJiaraeTC,f! B03pO,ll;HTb TeOpHD . ,D;y6Jie

v O 
TOB H 06'I>SICHHTb B03MOJKHYD aCHMMSTpHIO B pacna,D;ax "2 

HHT8p<pepem:~1rn:tt MSJK,D;y rr; H 82°, . IlpH 3TOM npe,D;IIOJiaraeTCSI, tITO 

t' 0
M 8° pasm,te qacTHI~hl, tITO KaJ!CeTC,f! BeCbMa MaJioBeponm:lM nocJie 

M 8 
B OTTh!Tax c KOCMHQSCKHMH JiytiaMH TaKJKe 6h!JIH nonyqeHH HeKOTopue 

3KCriepHMSHTaJibHl:le ,D;aHHhte OTHOCHTSJibHO "aHOMa.ribHhlX 11 K0 pacnaioB. 

B pa6oTe l):orJ c IIOMOlllbD KaMep~ 'BMJ[bCOHa Ha6J11J,I1;aJ10Cl, I8 aHOMaJibHiitX 

K0 
pacna,D;OB. B Ka:lE,ll;OM OT,D;eJibHOM cnyqae HeB03MO!:HO 61rno 0,ll;H03HatIHO 

YCTeHOBHTb TMil pacna,D;a, O,I1;Ha1w, 61rno IlOKa3aHO, tJTO 60JibfilMH_CTBO sape-
. 0 1: -

rrtc~pMpOBanmix pacna,D;oB xopomo cornacyerca co cxeMm.m I< - e -,JC•• >J 
ft:.. 0 -+f'~ ~Jf;::-,.)1, 1( 0-,c• ... ,c ':t, 'TH B03MOJKHC 1< 0 -3'l'.+.._'1f.-•.3t 0 

E1rno ycTaHOBJieno Tf.,KJ!Ce, tJTO Bp8MSI Jltt'I3HU ::lTHX "aHOMaJibHiitX" pacna,D;OB 

3HatIHTSJibHO 60Jibme BpeMeH11 JKH3HH 061:ltIHOro 1<.;,t pacna,D;a. Bee 3TO 
. ' 0 

,J:taeT OCHOBamrn: CtJHTaTb 3TH CJiytJaH pacna,D;aMM ,ll;OJirOlltHBYII\Sit KOMilOHeH'.!'li "2• . 
lITO, JB:8 KacaeTCSI HE.6JID,ll;SHHOit pa3HHUl:l B tJHCJie CBsrnaHil!,lX pox.ne-

i.,,-0 I<. O 
HHit H yrJIOB!,!X pacnpe.iJ:eJieHHit ,,, H . ~ ' TO OHa MOJKeT 

6h1Tb CBSI3aHa C pa3H!,IM BpeMeHeM J!CH3HH. 

He,D;aDHO 6UJIO IIOJiytJeHo npSIMOe ,ll;OKa3aTeJibCTBO cymecTBOBaHHSI 

COBMeCTHOrO pOJE,ll;SHHSI ,ll;OJirOJ!CHBYll\ero 

qioTorpaqnrn ( cxe1m Ha pHc. /6 ) 

o· 
l<.

2 
-Me30Ha M r1mep0Ha • Ha , 

IIOJiytJeHHO:tt C nyslipbKOBOit npo_naI,I_OBOH 

KaMepoit BH,ll;Hhl HcnymeHHiite H3 TOtIKH B3aHM0,!(8itCTBHSI ,c · - M830Ha C 

npOTOHO~t(A): 

I) T - KBaHT, ,ll;aromH:tt 3JieKTPOHHo-nos:vrTpOHHYD napy 

2) A O 
- qacTm~a, pacna,D;a!lmaacSI B6JIH3H Mee Ta B3aHMo~e:ttcTBHSI (BJ 

3) K0 
- MesoH, npeTepneBa10mH:tt 3-x qacTHtJHHM pecna,D; Ha sHatJH

TeJibHOM paCCTOSIHHH, paBHOM .neCSITHKpaTHOMY cpe.nHeMy pacna,D;HOMY npo6ery 
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1<; - ttac rnnhl ( C ) . 'l'aKHM o6pa30M BCR coBoKynHOCTI, 3Kcnepm.rnHTaJih~ 

HhlX ,naHHllX CBn,neTeJI&CTByeT O TOM, ttTO V!MeJia MeCTO peaKQVIH: 
. ,.-o zo . :n:-+ p .,. ,<2 + ~l\a.,.3"' c no.cne,ny10rr111u pacna,noM: 

. vo_e-t-t-1'17"++\J . 
n2 1-''t. JI.. >' • 

J(aHmrn, nonyttemnie B pa6oTe ~IO~ ,naDT BO 3MOJKHOCT b OQ8HV!Tb 

OTHoc11TeJI&Hoe ttVICJio K0 
npeTepn~Barm1nx K O 

- 21'( pacna.n. IIpH 

3TOM YttliTllB/:iJ!llCb ImK 3apmKeHHlli1 (!J"C-++1t·), TaK 11 Hei1TpaJibHhli1 

( 1C O
,.. JC O 

) pacna.nhl, a oc5me e ttHcJio poE:,nemru: x K0 
onpe.nennnoc& B 

npe,nnOJIOE~HHVI, ttTO HMeeT MeCTO TOJibKO COBM8CTHOe poE,neH11e: 

JC1-p-l\
0
(Z 0

) + J<O ( T.e. TIO /\
0 

- pacna,naM).· 

}3 COOTBeTCTBliVI C .npe.n;cKa3aHHHtrn: reJIJI-Mamm J.i TTai1ca. 6b1JIO 

nonytteHo · w-(i,:-2 1t) = o.,}9 ~0.08, T.e. nonomrna K0 pacna-
W-( ~,~,) 0 0 

.naeTC.fl' KaK KOPOTf\OlKMBYntaH KOMilOHeHTa I{ f ' a ,!l;pyran TTOJIOmrna- l{a 

B KaMepe He perVICTp~pyeTCH BCJie,ncTBH~ (5oJI&moro apeMeHVI JKH3HH. B 3TOA 

)!{8 padoTe (51:,I JI onpe.ne JieH HHJKHHiif npe,neJI )l,JIH Bp_eMeHH Jl.Ct13HVI )l;OJirOJKHBYntei1 

KOMTIOHeHTbl ('c:"~;>3.I0-8 ceK ). 

B O)l;HOM H3 nocJie.IJ;HHX 3KCnept1MeHTOB 6pyKX3B8HCKOll rpynnY ocymecT-
' ,.,, , . 

BJieHo Henocpe.n;cTBeHHoe H3Mepemrn cpe.n;Hero apeMem-t JKH3HH K; ttaCTli-

I\H[ro4, ro5]. C 3TOM neJibJO paCCTOHHl1e OT Ml1ill8HH .no KaMepb! (5rrno ·yBeJIH

tieHO C 5.5M .n;o 2I.5M., tITO np11BeJio K yueH&me-Hl1IO tIHCJia 3aper11cTpHpO-

BaHHYX I{ o 
2 - pacna,n:oB; npHXO,ll;RlllHXC.fI Ha O,ll;HO B3aHMO,n:ei1CTBHe Hetlrpo-.. 

HOB; uac5mo.naBIIII'1XC.fI B 3TOH ,ice KaMepe. TaKHe OTHOCVI Te JI bHUe H3Mepe HM.FI 

Il03BOJIUJil1 HCKJIYltIVITb Heoc5xo,nHMOCTb YtIVITb!BaTb nonpaBirn Ha TeJieCHJ,If,l 

yron, HHTeHCiIBHOCTb nyttKa nepBHtIHb!X tiaCTHI~ 11 T • .n;. CneKTP CKOpOCTen 
0 -

K2 paccttHTI,IBaJIC.FI KVIHeManrtteCKH B npe,nnoJIOJKemrn COBMeCTHOro pOl!C).(emrn 

K - t.ie 30HOB VI rmrnpoHOB Ha CJIOl!CHhIX .FI,npax ~o7] • 

s:; 



.. '.3I. 

B pesyJihTaTe 6blJIO ITOJiy1rnHO: '7:I<." = ( 8.4 :~:3). IO-S CSK. 
2 . 

I{ HaCTO.fl!ll€MY Bpeuemi1 ocyr.qeCTBJI€HO H€CKOJH,KO ::nwnep11M€HTOB, 
. . .--- , .. 

KOTOpue IT0.I(TBep,n:MJIH cyr.qeCTBOimirne IT:[BBpalil€HH.fl 1<
0= "o B BaKyyMe. 

TaK, B C0OTB€TCTBl1l1 C npe.n;cKa3aHH.f!Ml1 ITrul:ca l1 IT11ip.rnoH11,61.rn 06HapyzeH 

Ha 3HatJl1T8JlbHOM paCCTO.flmrn OT. Ml1!11€Hl1 CJIYllciH POili,Il;8Hl1R rr,mepoHa, KB.K 

pesyJibTaT npeBpal1leH11rr K 0 
- K0 

c nocJie,n:yIDll111M asavrMo,!J;ei1cTBl1€M 

· K0+ N-. Z:.+ !JC B KaMepe B11n1,c0Ha f9~JEoJiee oripe,n;e.JieHHJ,Ie 

.I(OKasaTeJibCTBa cyuieCTBOBaHHR npoQecca Danca l1 ITHtJtJHOHH noJiytJeHH B 

aHaJiorHtJHOM Om>lTe· Ha 63BaTpOHe IlpH 06Jiy.-qemrn MHlll8Hl1 1C - M830H6.Mll -c sHepr11en MeHhwen nopora poili,n:eHHR 
J<O-Kc, 

ITpH 3TOM 11syqaJIOCb B3aVIM0.I(et:icrmrn COCTORHH.fl J-S!=- -----=-
5' i V2 

I< O - qacT_HI~hl • 

B nponaHoaoll nyshlpbKOBoi1 KaMepe, B pe3yJibTare Kcroporo 61rno 3apervrc

rpvrponaHo B o6men cJioi!CHOCTM He MeHee I4 A 
0

11 I5 1<.;11' pacna.n:oa [roeJ. 
(109, mo] . 

B 3MYJI:hCHOHHhlX CTOITKax, o6JiytJeHHHX Ha ,n;OCT6.TOtJHOM 60Jibll10M 

paCCTO.flHl1l1 OT Ml/flll8HH 63BaTpOHa 6bIJIO T6.KilC8 o6uapyllreHO HeCKOJibKO CJI'f-

qaea po:11t,n;eHH.fl uecTa.61/fJibHUX qacTVITl ~IO-II 5] H o6pasoaamrn rvrnep-

qiparMeHTa [n2J HetirpaJibH0H tJ8.CTHQetL TipHtJeM B HeK0TOp!U CJIYtla.flx [II3] 

OKasaJI0CI, B03M0ilCHHM 0Q8HHTb Macey 3TOM HettrpaJibHOM qacTlU{hl, K0TopaR 

OKa:3aJiaCb 6JIH3K0H K Macce K -Me30Ha • 

. Bee 3TH cJiytJavr xoporuo cor nacymc.fl c npe.n;no JioE:eHHeM, tJTO HenrpaJih--HOM ll6.CT!1Qett, BbI3BaBmen B3aHMO,n;etiCTBH.fl RBJI.fl8TC.fl 1< 0
- Me30H, 

II o6pasonaBum:ttcR" B pesym,rare npoQecca ITrul:ca-IIHtJtIH0HM qepes .n;onro-

JUtBYlllYID /(2° - KOMITOHeHTy. 

Cne.nyer OTMeTHTb, qfo .n:an1nel1111ee_ vrsytJeHvre '<;0 
pacna.noa npe.n;

craBJIReT 3HatJHT8JibHbill VIHTepec. Oco6eHHO B6.ilCHO VICCJie,n;OBaHHe 36.p.fl.I(OBOM 

ac11MMerp1rn B Kz°- e1: +JC:;;+ Y """ 1<2°-f-=-+:JC~V pacna.nax, Koro

poe TIO-BH.I(l1MOMY, M0ilC€T perul1Tb aonpoc O coxpa.Hemrn CP-1rnaapviaHTHOCT H 
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B cna6blX B3aMMO,IJ;encTBHSIX. no.n:o6Hhte pesyJibTaTht MOllCHO nonyqMTb, MsyqaSI 

3 5t~ pacna,IJ;ht·, HanpvtMep, B KCeHOHOBon nyshtpbKOBOtt Ka.Mepe. n :3TOM 
,,.o O • n-CJiyqae Ham-1q1-1e " -. 31C pacna.n;oB c BpeMeHeM EM3HM paBHhtM ~,:o 

' , 
CBM,ll;eTeJibCTBOBaJIO dht O HapymeHMM CP (T) MHBapMaHTHOCTM. 

QqeHb Bal!CHHM SIBJISieTCSI TaKxe 1rnyqem,ie nponecca rranca-IlMqqHoHM 

M CBSI3aHmIX C HMM pa3JIMqHhtx MHTepcpepeHJ\MOHHblX SIBJieHHil, KOTOphte MoryT 

.n;aTb CBe.n:eHHSI o 4f'Jl{'m,c.-1'>1"J HanpHMep B padoTe (II6] o6cy:m:.n;aDTCSI 
f l 

MHTepecHhte 3KCnepHMeHTaJibHhte B03MOllCHOCTM, KOTOphte Moryr B03HMKHYTb, 

eCJIM Me,n;neHHHe nepexo,n:bl. C ~s/ ~ I M 14s1 =2° MMeDT cpaBHMMYID Bep0SIT-

HOCTb (4n'l~ro-~.). B :JTOM cnyqae nepexo.n; K0
- K0 

,ItOJIE:eH 

npoHcxo.n;HTb HacTOJibKO 6ucrpo (- ro-i~") , qTo tmryT HMeTb MecTo 

cJiytraM KaXy!llerocSI He.pymeHJ/1.H saKOHa coxpaHeHH.fI." CTpaHHOCTH" npM 

pol!C.n;emrn. HHTepecHo raKJKe npe.n:naraeMoe B pSI.n:e pador aKcnep1-1MeHTaJib-
o 

Hoe Hsyqemrn pasmiqm,rx cnoco6oB pereHepant-rn K1 MesoHa, HanpHMep, 

B pe 3YJibTaTe pacceSIHJ/ISI ,l.l;OJirOJKHBY!ltero · 1<.; ·- Me 3CHa (rr7] HJIM 

.n:encTBHSI Ha Hero MarHHTHOro nonn [rre] . nocJie.n:Hee npe.n:no:m:eHMe, 

o.n:uaKo, MMeeT qytCTO aKa,n:eMHqecKHn HHTepec, Il0CK0JlbKY TaK0M nponecc 

B03MOE'.eH TOJlbKO B CJiyqae ;- eCJIH MarmtTHHn M0MeHT H cmrn l{O He paBIUl 

HY JIil. 

PACTIAlHHE Q.BQilCTTu\_rJ,iTIEPOHDB. 

/\.
0
- nmepoH. 

1\0 -
OcHOBHon pacna.n: sroro rMnepoua - P +j( K 1tacTo-

Sill\~MY ,BpeMeHH 11'13ytieu )l;OCTaT oquo no.n:podHO • lfa nocJie,UHHX 3KCnepMM8H- . . 

TaJII,HblX .n:aHHblX CJie,ItyeT OTMeTMTl, HOBO8 :rnaqeHM8 3HeprHH pacna.n:a 

Q O ( 37 .9 ;!: 0.4 ) MsB ( 75]( BMeCTO 36. 9, IlOJiyqeHHOro B npe:m:HMX 
~-- . 

pado-rax. 8ro RMeer dom,moe · :maiiem-ie ,IJ;JISI npamrn1,uoro onpe.n:enemrn 
'/ 
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AO B 3HeprHH CBR3H rHnepq'JparMeHTax, KOTopan, eCJIH BepHTh HOBOMY · 

3Hat1emrn G;.o, oKa3IrnaeTcn· Ha I M3B dom,me. 

Ilepm,ie CBe,IteHHSI O HeRTpam,HOM pacna,Ite /\
0

- n + 7C
0 

dblJIH 

no.nyt1eHH B padoTax (77+80] • 0,ItHaKo, KaK y:m:e yKa3blBaJIOCh 

( CM. ctp. / 1 )- 3TH ,ItaHHble HHKaK He MoryT_ paccMaTPHBaTl>CSI KaK 3Kcne-
o . ,.,,,. 0 

PHM8HTaJibHOe )(OKa3aTeJihCTBO cymecTBOBamrn pacna,Ita j\ - f1. +.,"' 
HecOMH8HHO doJiee )(OKa3aTeJibHHMH B 3TOM OTHOmeHHH SIBJISIDTCSI CJiy'l!aH, 

- I 

3aperHCTPHPOBaHHHe npH od.nyt1eHHH nponaHOBon ny3blpbKOBOn KaMepg B 

7e:_ M830HHOM nyt1Ke [8!] • B 3TOM OilblTe (jblJIQ IlOJiy'l!eHO 5 qJOTOrpa-

qiHn po:m:,l(eH~SI K0 'llaCTHQbl B 1e·p - B3aHMO)(encTBHH, npHqeM Ha 

3THX qJOTOrpaqnrnx IlOMHMO 1<;,r pacna)(a, BH,D;Ha KOHBepc~rn 'o - KBaH-
0 . . 

Ta, HcnymeHHoro Ha BOOdpaJ!!:aeMoM nyTH · A - ttacTHUH. HanpaBJieHHe 
. 0 

ze BHJieTa /\ - qacTHQbl O)(H03HattHO onpe,IteJIRJIOCh H3 KHHeMaTHtteCKHX 

.COOTHomeHHR B npe,1tnOJIOE'.8HHH, tITO HMeeT MeCTO peaKQHSI COBMeCTHoro. 

p0E'.)(8HHR 

--- SPECTRUM or--X-1(,N 

,-----
1 
I 
I 
I 

0 20 40 60 80 1 1 140 
y-RAY ENERGY IN A.0 REST SYSTEM 

PHc.I5 

18 

3aepreTHtl8CKOe pacnpe)(eJieHHe 'i!f - KBaHTOB HCilYllt8HHblX 
B pe3yJihTaTe HeRTpaJihHoro pacna)(a /\~ 
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Ilp1rne,n;eHnoe na pl'!c. 15 _3HepreTHtiecKoe pacnpe,n;eJieHirn 3THX 

5 'o-KBaHTOB, HeCMOTPR Ha CTaTHCTHtieCKYD 60,ll;HOCTb, Il03BOJlf10T HCKJIID

t!HTb B03MOJKHOCTb pacna,n;a /\
0 --c,n.-?r, KOTOp!,!t,t ,JJ;MT B CHCTeMe uenTpa 

Mace MOH03HepreTHtI0CKHe 'a - KBaHTH ( £ - 165 M:rn ) H B TO Jlte 
. ~ . 

BpeM.fl ne nponrnopetIMT pacna,n;y /\ 
0 
... n. + 1C O 

• PacctIHTaB BeposrTHOCT:b 

KOHBepc1m ?f' - KBaHTOB, aBTOpbt noJiytIHJIII! OtieHb rpy6yD ouemty OTHOCM-
Q 

TeJibHOro tIHCJia /\ , npeTepneBmHX H0llTpaJibHHM pacnai 

r - W(l\~n.•1C' + 
~/\0- 'W'" (l\o) -~ 0.18 - 0.09 • Eonee TOtIHOe snaqemrn 

( 1 = 0.32 ! 0.05 ) [ 61] dbtJIO noJiytieHO no OTHOmeHHD tIHCJia CJiyttaeB °'Ao . 
Ao 0 

COBM0CTHOro pox,n;emrn , \ H I< K tIHCJIY cJiyttaeB, Kor,n;a Ha CHMMKe 
. 0 . 

BH,ll;eH JIHmb pacna,n; 1<;Jt , a /\. , KaK npe,n;noJiaram, pacna,n;aeTC.fl Ha 

H0llTpaJihHHe npo.n;yKTbI M IlOTOMY He BH,ll;Ha. 

Cpe,D.Hee BpeM.fl JKM3HH /\
0 

- ttaCTHUht H3MepRJIOCb BO MHOr:r.x padoTax. 

B TadJIHI.~ax 4 H 5 npHBO,IJ.f!TCR 3HatieHH.fl, noJiyqemrne COOTB0TCTB8HHO 

B OilbITax C KOCMHlleCKHMM JiyllaMH H Ha YCKOPHT0JI.f!X. 

~TadJimxa 4 

Cpe,I1;nee tIHCJIO ,IleTeKTOP TIHTepaTypa 
BP0M.fl CJIY-

JKH3HHX!O+IO t1aeB .. 
-·- - -_j_ ____ __g__ 3 4 

3. 5:!:r.2 2! l{aMepa BHJil>COHa C nJI~lCTHHaMM !20 

2,5_:o. 7 53- KaMepa BlUII,COHa B Marm'!Te I2I 
3 7 +3.9 

• -I.3 26 -"- !22 

3.6 +I.I 
-0.7 23 -"- !23 



I 2 

4 0 +3.7 
• -I.2 2I 

4 8 +2.6 
• -I.3 22 

2.I4 +O.S 
-0.5 25 

3 6 +0.8 
f -0.5 3I 

3.5 +0.3 
-0.2 232 
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l{aMepa BHJibCOHa C nJiaCT:imaMH 

KaMepa BHJibCOHa c nnacnrnatrn 

-"-

-"-

Cpe'AHee B3BemeHHoe 

TadJIHl(a 5 

I24 

I25 

I26 

127 

--------------------------,-.-----
~eTeKTOP, YCJIOBH.fl DKCnepH

MeHTU 

KaMepa BMJibCOHa B_ MarHHTe KOCMOT- '· I 

por1a
1 

51:-C I. 9 E:rn) 

3.I .:!:0-5 (x ·. CBI:rne ITysHpbKOBa.fI H -Ka:i.rnpa B ny'4Ke 

2 24 +0.79 
· • -0. 48 

2.77 :!:0.2 

2.-so :to.cs 

25 l<'"(Nie911.- E::rnaTpOH) 

29 ITysblpbltOBa.fI C3H8 -KaMe pa B ny'4Ke :n;
( I.I B:rn) KOCMOTpOH 

. 304 .· ITysbtp:bKOBa.fI C3Ha-. KaMepa B nyttKe 

5'C.. (I ,3 E:rn) KOCMOTpOH . 

.. 
cBUme 
425 Cpe'AHee BsBemennoe 

lIHTepaTypa 

I28 

6I 

83 

103 . 

-~E~;0'4H08 3Ha'48HHe, no OI6,BH8HHD C ( 3.25:o.6) ro-IO ceK., 
npHB8'A8HHOM B [II9J Ha OCHOBamrn 25 CJlytJaeB. Odntee '-IHCJIO npo- . 

anaJIH3HpOBaHHHX CJiyqaeB He npHBO'AHTCfl. 
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I{aK BH,T(H0 H3 Ta6Jlv'!U cpe,n;Hee BpeM.H )!Cv'!3HH /IO , v'13Mepe1rnoe B 

omITax c K0C!.rn'-lec1rnMv'l 11y'-laMv'l saMeTH0 6om,me, '-leM 'r.-\o , no11y'-leHH0e 

Ha YCK0PHTeJI.HX. O,n;Ha H3 B03M0JKH~X npv'l'-lliiH TaKoro pacxox,n;eHR.H 6y,n;eT 
-0 

oelcyJK,n;eHa B CB.H3v'l c cy11teCTB0BamrnM nmoTernqecKoro-= - rv'lnepoHa 

( CM. CTp. 42 ). 

L - nmepom,t. 

CymecTB0BaHHe 3apmiceHHhlX Z::. - rRnepoH0B c pacna,n;aMH 

+ p+~O L ~ ,,_ .+.7C+ H z.-..... n. +9(- Clb!JI0 ycTaH0BJieHo 3Kcnept1MeHTam,Ho 

cpaBHiTeJlbHO ,n;aBHO npH 0611y'-leHHH 3MYJlbCHH H KaMep BHJlbCOHa B KOCMH

q e c1rnx Jiy'-lax. 

O,n;HaK0 TOJibKO B noc11e,n;HHX 3KCnept1MeHTax ocyuiecTBJieHHhlX Ha 

YCKOPHTeJISIX y,n;aJIOCb noJiytIHTb Clonee no,n;poelmrn CBe,n;eH_H.H OTHOCHT8JibHO 

pacna,n;HhlX CB0flCTB L.. + H L. - =- rHnep0H0B. 

HaH60Jiee TOttHhle 3Hattemrn cpe,n;nero BpeM8Hlii lKH3Hli1 '"C z Clb!Jilii 

nonyttem1 npH H3YttCH~m z.. - rHnepOHOB., pom,n;eHHb!X B p83YJibTaTe 

3axBaTa K- - M830HOB B ny3hlpbKOBblX KaMepax H 3MYJibCH.HX. 

'"C,· = ( o 95 +o. 3r ) ro-10 ceK z+ , ~ -0.20 
CC_ = (l 67 +o. 4o ) ro-IO ceK 

z· · - 38 

( rpynna r11a3epa) 129 

'Z,;":i;t(0.69_· !o.IO) ro-IO; c:z;.~ (I.6 !0.2) ro-10 ceK. 

( rpynna AJibBapet\a) 61 

--·-

rr - ( ·o sg· +O.I4 ). 
-<..,%"" - • -0.IO ( BHCKOHCHHCKa.H rpynna) 

130 

Cpe,n;Hee_ B3BemeHHoe aTHX 3Ha'l.!eHHf1 npsrne,n;eao B 06tl\etl Ta6Jim.\e 
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q;x+= (0,79 :o.os) ro-IO ceK q;-2:-= (I.6I :o.I5).Io,-IO ceK •. 

. ' . 
C y.n;oBJieTBOPHTeJibHOn TQqHQCTbll 6bIJIO H3MepeHO OTHOmeHHe BepOf!T-

~+ HOCTell pasnHqHHX cnoco6oB pacna.n;a "'- rHnepoHa,KoTopoe oKasanocb 

6JIH3KHM KI 

B COOTBeTCTBHH C TeopHeM renn-MaHHa H HH~H,ll;JKHM!:l, B paMKax 

KOTopow Z. - r1,mepoH BirnTynaeT KaK sapn.n;oBbiti Tp~nneT (I =I), .nonJKeH 

cymecTBOBan HetiTpanLHHil Z O 
- r:1mepou, oqeHI, 6blcTpo pacna.nallntHttcn 

0 
Ha /\ - qacuiny H 'Zf - KBaHT. 3TO nocne.n;Hee 06CT0f!T8JibCTBO oqeHb 

saTpy.n;HReT npnuoe Ha6n1>.n;eHHe Z::., 0 
- r~mepoHa. TTepBHe KOCBeHHble yKasa

HHR Ha cymeCTBOBa~He Z 0 
- qacTHUH 6bIJIH nonyqeHbI eme B paHHHX pa6o

Tax (I32] [IJJJ, KOr.n;a B 2-x CJiytianx COBMeCTHoro pO)lC,I(8HHR 

:x;. p ~1\ 0
+ 1' 0 o6HapyEHJIOCb HapymeHHe saKoHa coxpaHemrn :m.myJILca.8To 

KaJKymeecR HecoxpaHeHHe JierKO ycTpaHRJIOCb, 0CJIH npe.n;nOJIOlKHTb, tJTO 

MMeeT MecTo pox.nem-ie Z: 0 (9'C1-p-+Z°+ K 0
) c nocJie,nyllntHM pacna

.n;oM Z 0
-/\

0
+ Q . EoJiee onpe,I(eJieHHbl8 CBe.n;emrn OTHOCHTeJibHO Cyll{eCT-

BOBaltHR Z:. 0 
6HJIH nony,rnHH B pa6oTe (r:,4_] , B KOTOpon Ha6JID,ll;aJICR 

nenpepblBHbtll cneKTp /\ o - tJaCTHn, BO3HHKmlilX B pesyJI:bTaTe 38XB8Ta 

OCT~HOB,rnmerocR ,Z_. npoTOHOM. 3TH pesynLTaTU H6.XO,ll;RTCR B xopom.eM 
. ~ 

corJiamm c npe.n;noJioJKeHHeM, tJTO HMeeT MecTo peaKUH?Z';. p -,,n+Z. "'Ao., ?I" 
H nponrnopetiaT z:;. p-./\0+n ' IlOCKOJibKY B nocJie,I(He_n peaKUHH ,nOJIJICHl,I 

Q . • . . 

nonytiaTbCR MOHO:rnepreTHtJeCKHe I\ - qacTHUH, (£;-- 37 M:rn). H, . . . A . , . 

HaKOHeu, He.n;a~HO npH o6JiyqeHHH nponaHOBOt! KaMepbt ~B nyqKe ,r .. - Meso-

HOB 6uno saperHCTPHPOBaHO 3 CJiytiaR COBMeCTHOro pox.n;eHH~, KOr.n;a H3 

x) CyMMapHI:le .n;aHHble H3 [DO] r IJr] 



). 
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M8CTa B3aHMO,D;8i!CTBH.!I x • - Me30Ha C HYKJIOHOM IlOMHMO /\ O 

TaeT a° - KBaHT, ,n;al.lntH~ :rneKTpOHHO-Il03l1TpOHHYD napy I'.35 

( cxeMa aa PHC. ,f 1 ) . 

-~··· 
/ 

""" ,-

// 

,,,✓ 

.,,..,,.,,, 
/ / 

/ 

~
tr=/ . .,,..,,..: 7r-. . . -----.. 

e• 
~p 

PHC.!6 

I
,.. 

~

~,.: • P-r: ~: 
11•-,r·+p \ \ K _,. •• ,.- _•l 

- . . . . 
\ 

p \\.-

. ·~1-e••e-

\1 
/ 

Pt-1c.I7 

- 0 - -

H J< BiitJie-· 

B [Io2] coo,6maeTc.!I o_ TOM, tzTO saper:vtcTpHposaao ente 4 no.1todHHX 

cnytza.!I. A:HaJIH3 3THX 7 CJiytzaeB .1taeT B03140JKHOCT:& C xopomen TOttHOCT:&il 

onpe~eJIHT:& :.rnepr:vtll pacna.n:a Z: 0
: Q2:

0 
·=78.8 :¥:~ .M:rn ). H ,· 

~o; + 2 _ ) -
Macey.,. fllz

0
=( II94.0 _ L 2 Mas. 
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B IlOCJie,I(Hee BpeMR 61rnH noJiyqem,y TaKlKe TOq}II,Ie 3Ha.qemrn MaCCbl 

H ,I(Jlfl 3apmEeHHbIX 2. - rHnepOHOB m = ( II89.5 !Q.3) ·M::lB . 

mz.= (II96~5 !Q.4) M:rnfl36], I{aK (H!;HOKJl8.THO) YK8.3h!B8.Jl0Cb[I3?J 

TI38 , I39], . Ha6JIKl.n;aetian pa3Hm~a B Ma.coax Z:: + "' L. .. -rHnepo-

HOB RBJIJ-1eTCR pe3yJibT8.TOM pa.3JIHqHf! co6CTBeHHOH 3JieKTPOMarHHTHO~ 3HeprHH 

3THX 6apHOHOB, KOT.Ope.SI CBSI38.Ha c aHOMaJibHblM MarHHTHblM MOMeHTOM,TI0,1(06-

HO TOMY, KaK 3TO HMeeT Mec-ro B CJiyqae HyitJIOHa (I 4o, r4rJ . I1cnoJib3YR 

COOTHomem-rn, Bh!Be,I(eHHh!e B(ns] ' H HOBetlmHe 3KCnepHMeHTaJibH!,Ie 3Ha-
. c.-+ rQ ..,. .. 

qemrn Mace .e;_ . ~ ~ - rHnepoHoB,MOl!CHO Or(eHJl!Tb MarHHTHble MOMeHTH 

3THX nnepOHOB, BeJIHqHHbl KOTOpblX ( B rHnepOHHHX Mar:neTOHax) npHBO

,ll;SITCJ-1 HHJ!Ce: 

fr.+ - 2. 

fz•= (-72-(-I) 

J.L - 0 I z .. 
M = 6 
' 2:-

ecmi 

+ 7 8CJIH 

,,_ .. 
CynteCTBOBairne ...::. r:imepoHa MOJICHO CtIHTaT.b 3KcnepHM8HTaJibHO 

. . _.. /\Q :rr· (a.) 
,ItOK8.38.HHHM, XOTR qncno Ha6Jil),I(8HHHX K8.CKa.n;Hh!X pacna,ItOB .=. _,, ,:!;. p+,t"" 

HC'IHCJISI8TCSI noKa e,n;HHm~ai.m • .Uo HaCTOSIIitero BpeMeHH 3aperI1CTPHPOBaHo 

Beere I8 cnyqaeB (x) [r 42-r5r, r53J H3 HHX JIHDib IO MOJ!tHO CtIHT8.Tl> BOOJIHe 

• ,ItOCTOBepeHHHMH, npo OCTaJibHHe ze MOl!CHO CKa3aT1>, qTo OHH xopowo corna-

CYllTCSI C pacna.n;oM ( a). EOJil>WHHCTBO K8.CKa.n;Hh!X r:vmepOHOB saperncTpHpo-

BaHO npH 06J1ytteHHH KaMep BHJil>COHa B KOCMHqeCKHX nyqax, H JIHWb 4 

B 3MYJibCHSIX, npnqeM 

H H.n;eHTH!pHKar(HSI 

----··'·--··-·-

AO . 
B nocne.n;HHX cJiyqaJ-1x pacna.n; ,, He Hadnll.n;ancJ-1 

. ' .. - ....... 
ocymecTBJISIJiac1> no xapaKTepHott 3iteprmt .::: - pacna-

x) 3TO qffCJIO He BKJIEqaeT 2 cnyqaSI,saperHCTPHPOBaHHHX Ha d3BaTpOHe, 

noCKOJll>KY B coodmeHHH (4] He npHBO)l;HTCR HJl!KaKUX ~o.n;podHOCTett. 
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i ,r-
~ \POINT OF PRODUCTION OF 

(r, 0 v_~ \ g- AND 9• 1
'ockJ 

~~-

I\ 
0 

from decay -:-----... 

f ::::-no !racks 0 -

~ 
rr - proton 

Pim. IS 
Cxeua po1:,nemrn YI pacna,na E:nmepoHa [4] 

HaM60Jiee 11eHHL1e CBe,JJ.emur OTHOC1! Te JI bHO CBOtiCTB -= - - qaCTMil 

npHBO)J..flTCfl B pa60Te[5J]I B KOTopon npoaHaJIM3MpOBaHo 6 'AOCTOBepHO 

3aperHCTPHPOBa HHb!X z-_ nmep OHOB. 3TH ;n;amrue ,nam 303MOJKHOCTb 

c,neJiaTb OI~eHKY OTHOCMTeJibHOtt BepORTHOCTH po:m:,nemfa .=:-, KOTOpan: 

. COCTaBJifleT no MeHblllen Mepe 20% OT BepO.flTHOCTM POJK,JJ.eHH.fl.L1 npM 
- . 0 

3TO'M yqHTJ:iIBaJIHCb l1 Te B03MOJKirue CJiytiaM, Kor,na pacna.n I\ - qacTM{lI,I, _ .. 
TIOJIYtIMBllleAc.fl B-pe3yJibTaTe -= - pacna.n:a, np0Mcxo.n;1.1T 3a npe.n;eJiaMH 

3(Jl!J18KTHBHOro 061>eMa KaMeph! ) • TIO-BM)J.l!MOMY He60J!bll!Oe 1.111:CJIO 3aperHCT

PMPOBaH!lblX )J.O CHX nop CJiy1.meB 3:"061,n:CH.fleTC.fl ( TIOMmrn BhlCOKOrO 

3HepreTMqecKoro nopora poJK,n;emrn ) eme M MaJion ::iqxpeKTHBHOCTbIO pe

rHcTpaUHYI 2-x nocne,noBaTeJil,Hh!X pacna,noB B KaMepe He CJ!Hll!KOM 60Jib1llHX 

pasuepoB. TOJII,Kb B 5 paHee aaperMCTpMpOBBHHLIXCJiyqa.flX B03MOJKHO 

OtI0Hl, rpydoe IlP.flMOe M3Mepemrn MaCChl Z ... 0,nHaKo, TIOCKOJ!bKY 
...... 0 .. 

,nocToBepHo onpe,nenemi. cxe1.m pacna,na ..::. --/\ +1C, B npm.mx 1-rnue pe-

HMflX HeT Heodxo,nMMOCTM, H Macca Z .. MOJK8T 6bIT1, ,!(OCTaToqHo- TOqHQ 

onpe.neneaa no 3Heprm1 pacna,na Q.E" • Cpe,nHee B3BemeHHOe no I6 _ .. 
cJiytia.flM pacna.noB ..=. ,naeT: 

~~ (66,I !2.5) M3B m ... = (I320 !J )M:rn 

-- ------
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)lo nocJie,n:nero Bpet.rn1rn He y,n:aBaJIOCbCKOJil,KO-HH6y,IU>TOtJHO H3MepHTb BpeMfl 

Jl!:l13HH ; ... 3TO O(hflCHfleTCfl TeM OdCTOS!TeJibCTBOM, tJTO .D:Jifl IlOJIHOH 

11,n:eHTHcpHKarurn ; .. neodxo,n:m.w BH,JLeTb TaKJKe /\
0 

- pacna.it, a sTo 

KaK dbl COKpamaeT sqxpeKTHBHble pasMepbl, B npe.iteJiax KOTOp.blX B03MOJ!CHO 

H3Mepem.rn "C-::-• Jimllb B' padOTe (53] CO)tepiKHTCfl oneHKa HHJ!mero H BepxHe-:--
ro npe,n:eJIOB ,n:Jifl 't'.:· , C,JLeJiannafl no 7 npoaHamrnHpoBamnm S _ p.acna-

,n;oM. 3Ta oneHKa ,n:aeT ,JJ;JI.H murnero_ npe,n:eJia re:£ lf.6°IO-IO CeK. · 

OueHKa nepxnero npe,n;ena db!Jia c,n:enaHa no tJHCJIY 1<0 
- pacna,JLon, 

1 ,....,,- ,....,. 
He conpoBox.n:aD!llHXCSI pacna,n;oM ..:, • IlpH sTOM npe,nnonaranoch, tJTO ..:: 

pOJK,IJ;aeTCfl C 2-Mfl K-M830He.?rn. 3Ta TIOCJI8,I(Hflfl OU8HKa BeCbMa npOH3-

Bpfl.n; JIH sacJiy:iurnaeT cepb83HOrO BHHMaHHfl • 

HeCMOTpfl Ha 3Ha'l!I1:T8JibHO dOJib11IM!i cpa30BH~ od-r,eM .n;o CHX nop He d!ilJIO 

saperHcTp11poBaH pacna..rc S ~ n. + ,r·(I) . OTcyTcTBHe no.n;odnoro pac

na,n:a npHBeJio reJIJI-Ma1ma H Ilaitca K npe,n;noJioxemuo, tJTO ,n;Jifl pacne.,n:oB, 

B KOTOpux yqaCTBYIOT CMJibl!O B38HMO,n;etl:cTBYIOIIIH8 tJaCTHUH, cymecT-

ByeT npaBHJIO OTdopa /4$/ =I, sanpemaro1I1ee pacna,n;bl ( THna I ) c 

H3MenemrnM 11 CTpaHHOCTW 11 Ha 2 e,n:HHHUU. 3TO npaBHJIO OTdopa TpedyeT, 
'="-'l!T_Odl:l cTpaHHOCTh ..... - r11nep0Ha d1rna S==-2, 

na,n;a 1\0 
H %- mteIOT cy1u.mpny10 CTpaHHO;Th'' 

II 

T .K. npo,n;yKTH ero pac

- I (x) 

x) B nom,sy S =-2 Ka3aJIOCl,. dbl, roBOpHT HadJIIO,I(8HHHit CJIYtiait poJK,n;emrn 
:E - c 2-Mfl 1( 0 - Mes0Ham1 L15.JJ • 

0,n:IIaKO 3TOT cpaKT He cne,n;yeT nepeoneHHBaTb TIOCKOJihKy: BO I-x, 
HeT ,ll;OKasaTeJibCTB, 'l!TO oda Me so Ha K0 , a He K°; BO 2~x ., U3BeCTHH 
CJiytJaH KaJKymerOCfl HapymeHHfl CTpaHHOCTH, KOr,n;a K0 - Me30HW pacna-
,n:aDTCfl no-BH,IJ;HMOMY sa. npe,n:ena1rn I<aMe:Qu, nanp1mep, cnyqatt poJR:,n;e-
HHfl !::- c o,n:HHM K0 - Me30HOM(I 52] 1 [

4 J • . 
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TipHHHMasr BO BHHMaHHe H3BeCTH0e C0OTH0l!JeHHe ; 

n=[+N-+S· 
~ 3 - -
. ('r:rr.e 

2a_ - 3apsr:rr., J
3 

- TpeTbH K0MIJ0HeHTa 

H30Ton - cnvrHa, N 
IJ0)I.CTaBJIHH s S = 

- qvrcJI0 dapHOHOB MHHYC qvrcJio aHTHdapHOHO~.H 

- 2 M0lKH0 onpe.n:em1Th 13' = - I/2. OTCJD)I.a CJie--:rr.yeT, qTo npH 3THX npe,n;noJioJKeHHHX ..=, - rvrnepoH HBJIHeTCH 3apsr,n;OBblM 

:rr.ydJieToM, T .e. HapH:rr.Y c E - ( ~ ~ -~) )I.OJIJKeH cymecTBOBaTb 

2°(l:: +k')x) 3 2. .. 

ITpevrMymecTBeHHhlM pacna,I(OM 3TOH rHilOTeTviqecKOH qacTHUbl HBJIHeTCH no-BH
-o /lo o 

,n;HMOMy. Tpy,n;Ho HadJID)I.aeM!ilH pacna)I. ..::. _..,. 1'- !fC . TI03TOMY TO odCTO-

RTeJibCTBO, qTQ IlO,I(OdHasr qacTviua He dbIJia )I.O ~HX nop 0dHapyJKeHa HHKaK 
. -o 

He MOJKeT CJIYlKHTb )I.OBO)I.OM npOTHB cymecTBOBaHHH -= . B CBH3H C B03MOJK~ 
-o ' 

HhlM cyniecTBOBamrnM -= qacnn11i1 cJie.l(yeT odpaTHTb Bmrnamrn Ha saMeT-

/\
o , 

Hoe p83Jlvtqvre BpeMeHH lKI-13HH pervicTpvtpyeMblX B KOCMHqecKHX Jiyqax 

( ~-= 3.5 ~8:i )·10_,°vi I\. - qacTHU, HCKYCCTBeHHO TIOJiyqaeMhlX Ha YCKO

pviTeJisrx{ ~: (2.8 :to.I) ro-IO ceK ). 13 nepBOM CJiyqae, TIOMYiMO 11: po

JK)I.eHHhlX Henocpe,n;CTBeHHO B nepBHqHOM aKTe, MOryT 6b1Tb 3aperHCTPHPOBaHhl 

/\
•o -o AO 0 

, B03HHKmvie B pesyJibTaTe HadJIID:rr.aeMoro pacna.n;a .=. - , , +,C . 

ITepBviqaoe B3aHMo,n;eHCTBMe,B KOTOPOM POlK)I.aIDTCH rvinepOHH,npH 3T0M KaK 
0 

npaBHJIO He HadJIJl),I(aeTCH, Il03TOMY pa3JIHqVITb 3TH 2 copTa /\ - qacTHU 

He npe.n:cTaBJIReTCR B03MOlKHhlM. 3TO OdCTORTeJibCTBO )I.OJllKHO npviBeCTVI K 

KaxymeMycsr yBeJiviqeHHID H3MepsreMoro 't"11o no cpaBHeHHlD c )I.encTBHTeJibHHM, 

np:vrqeM 3TO.yBeJiviqeHHe saBHCVIT OT COOTHOmeHHH BepORTHOCTVI p0JK)I.eHHH C 

VI /\
0 

- qacTHU. IlOCJie)I.yJDmHM pacna)I.OM . 
-o 

x) 13 pauitax cxeMhl renn-MaaHa 1-1 HviJKvi.n:ir.HMH cymecTByeT B np11m~ime v1 eme 

O)l;Ha B03MOJ!tHOCTh: npim11caTb::: H30T0n-cmrn J =0, qTo Be,I(eT K 1130-

Tomi:qecKOMY CHHrJieTy c 5 = - 3. B 3TOM cnyqae MOJICHO dbIJIO dbl BVl)I.0-

H3trnHHTb npaBHJIO OTdopa: cqviTaTb paspemeHHblMH pacna,I(bl C /4 S l=I ,2 
H sanpemeHHBMH /'4 S I = 3. · 
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B TO xe Bp8MH Ha YCKOPHT8JIHX 3KcnepHM8HTaTOpb!·MM8nH ,n;o CMX nop 

,n;eno C 11 4MCTUMM 11 B 3TOM CMhlCne /\ o - 46.CTHnaMH, T .K. .=: 0 - nmepoH 

,no 3HepreTH48CKHM coodpaJKeHMHM. 

- 0TM8481IHhltl: qiaKT MOlKeT CBH,ll;eTeJibCTBOB8.TI, 

B DOJib3Y cymecTBOBaHMH XOTR, pa3yMeeTCR, B03MOJKHOCTI, KaKotl:-HH-

dy,n& C_HCTeMaTH48CKOU onrn:c5_KH B .n;aH HOM cnyqae He MOJKeT c5h!TI, HCKJIDtieHa. 

i{acKa,ll;H!lll rMnepOH RBJIH_eTCR Hauc5onee 3K30TH'll8CKHM H B TO JKe BpeMH 

Hatl!MeHee I'l3Y48HHb!M H3 BCex rmrepOHOB, D03TOMY ,naJI&Heilmee H3Yti8H1'te ero 

CBOilCTB npe,ncTaBnJieT HCKJIIO'l!HTeJibHhlfl HHTepec. ITOMHMO 11CCJI8,ll;OBaHHR odhl'l!

Hh!X pacna,nHblX CBOl'ICTB = .. , B8.iKHble CBe,neHHR MO:a<eT ,nan, TaKJKe HCCJie.n;o

EaHHe xapaKTepa B3aHMO,ll;8MCTBHH KaCKa,n;1rnro rimepoHa C B8Il\8CTBOM. TaK, 

ecJiH 11 CTpaHHOCTb11 
·.::::- - tJaCTHt(bl .n;ei1CTBHT8JibHO (-2), TO npH 38.XBaTe 

KaCKa.n;noro rHnepona npOTOHOM H,npa Mo:lKeT HM8Tb M8CTO peaKl,HR . 

3 + p- /\0 + /\
0 

(~)TipH 3TOM HM88TCR onpe.n;enemraR Bepo1THOCTI,' 'i:oro, 
0 ' .· .. 

t1To. oc5e . /\ dy,nyT saxBat1eHH R,n;poM, a :rnepnrn B03c5y:ir,nemrn ( .... 30 M::lB)' 

?f' ;_·KBaHTOB sM. HYKnOHOB. Ifay'll8HM8 TaKOrO 11,nBOUHOro" ------
r11nep-H,n;pa npe'AOCT8.BJIHeT pe,n;Ky!O B03MOJKHOCTI, DOJIY'l!HTb KaKH8-TO CBe,ne-

mrn o /{ /\
0

-~ B3aHMo,netl:cTBHH. 

' AHOMaJibHble pacna,g_1,1 nmepOHOB. 

13 H8KOTOpux TeopeurqeCKHX pac5orax odcyit,n;aeTCH B03MOJlCHOCTb ,n;pyrvrx 

THilOB pacna,nOB rmiep OHOB' OTJIH'l!Hh!X OT y'Fi.e H3Y'll8HllblX.(I: 5"4",' -I55] • 

- . 
(x)cornacHO MO,IJ;8JIH M.A. MapKOBa [I53] ·, B KOTOpotl: rHnepom,1 pac,cMaTpHBaKlT-

CH KaK B036y'Fi.,n8HHhle COCTORHHH HYKJIOHa, a 11 CTpaHHOCTb 11 xapaKTepHsyeT 

cTenen1, noro. BO adyJK,neHHR, Bepo.HTHOCT& TaKoro nponecca mwToii:Ho Mana. 
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TaK B (I54] np:r,rno,n:stTC.H pact!eTH, HCnOJib3YIO!l1t-te YHHBepcaJibHOe 

B3aMMO,n:eRCTBHe 1epMH, KOTop1,1e .n:aIDT ,n:JIR OTHOCHTBJ!bHOA BepORTHOCTM 

JienTOHHllX pacna,n:OB /\ ·z::. ~ - rHnepOHOB COOTBeTCTB;HHOrO 0.02, 

0.05 H o. 50. 0,n;ua1w .n:o HaCTOSIIl\ero BpeMeHM Ht-1: o.n:uoro pacna.n:a rnnepoHa 

C ytmcnteM JienTO~OB 3aperHCTPHPOBaHO He db!JIO. B padoTe [II9] BBJIHCb 

d-e3ycnemmrn IlOHCKV. pacna,n:OB nma /\
0
-;.:: ..... p-t- )/ H du~ onpe,n:eJieH 

BepxmtA npe.n:en ,n;JI.H B03MOl!tr!Oro cymecTBOBaHH.H no.nodmitx pacna.n:oB (2%). 
·· · o et '!lo n 

YnoM.HHYTHe pacna.n:11, raKxe .KaK 11 pacna.n:u nma /\ <. t4-:t+e + . ue 

'd!:IJIH odnapyllteHH H cpe,nH pacna,n;oB ,n;~JirOlltHBYil\HX HBllTpaJibHHX. qacnu~ (Ioca 

HecOX.P~l!emi:e qeTHOCTH npM pacn_Me nmepOHOB~ 

B OilUTax, npoBe.n;eHHHX B KonyMdHMCKOM YHHBepciTeTe ( 2, 3] 

noKa:38.HO HecoxpaHeHJ,ie \18THOCTH JII'l!11b ,l(JI.H pacna,n;oB C yqa,cnteM neMTpHHO, 

KOTopoe MH~rHe cq11Tam1 tjTBeTcTBeHHHM ·3a oTOT i3cpcpeKT [I 56 , 93, I57J . 
.. . I . 

TI03TOMY 3Ha\lHT8JlbHhl" HHTepec npe,n;cTaBJI.HJia 3KCnepHM8HTaJihHaR npoBepKa 

ttecoxpauemrn t1eTHOCTH B ;desHenTpHHHHX pa.cna.n:ax, Hanpi,rnep_,. B pe.cna,n;a.x 
' - ' 

r11nepona. Ha npHHUHDHaJibHYD B03MO~HOCTb npoBepHTb coxpaHn8TCR JIM 

\18THOCTb B rimepOHHHX. p~cna,n;ax dliJIO Bn
1

epBhle YK8,3~HO JT11 H flHrOU [IO] • 
B ,n;am:inetttueM na B03MOJKHOC Tb pc:i.3dHpanacb H OdC'lUtT!i!BaJI~Cb B pn,n;e Teo

penrttec1rnx padoT (ISB, r59, r5o] I ~ He,n;aBHO nosrBHJIHCb 01tcnep11MeH-
.· . 

TaJibHHe padOTH, B KOTOpliX B COOTB8TCTBHH C npe,n;noxeHl1RMH JI11, lllTeMH-

Cleprepa H ,n;p (r5r]' ' dliJIH H3Yt18Hbl KOppeJI.Fl~HH Mel!C,n;y. yr,JiaMH po,ic,n;emrn H 
, I 

pacna,n;a .B npoueccax: 

I) 

2) 

'JC ....... p -.,, KO+ /\C) ,· p + ,c· 

gr_-~ p·~ ·x+Tz::..n...-,r· 

----
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OCHOBHhl e pe 3Y Jil>TaTbI 3THX 3KCneJ.ll.fMeHTOB C BO,JVIT C.fl K 'CJie,n;yrime'fiy: . . . , -,· '·.. . . 

lleTHOCTH. 

Cpe.n;Hee 133BEhue1rnoe ( no pe3yJil>TtTBH J re CioT [162:.;;;r;,J 

r.ne t1 N - ll'l'!CJIO 
4HU3 

,r.-.: Me30HOB pacna.n;a, ncny-

meHHhlX COOTB0TCTB8HHO BBCpx t1JIH BHtrn OTHOCt1TeJil>HO IlJIOCKOCTt-1 po:Hr,n;emrn, 

P - cpe.n;H.RR noJIHPH3arri,rn /\
0 

npH poJK.n;emrn,. a c:,(' - cTeneH1, 

aCHMMeTpHH, CB.H3BHHOA C HecoxpaHeHHeM qe!HOCTH. MMeeTc~ BO3MOlKHOCTl, 

o~eHHTl> BepxHH11 npe,nen non.HpH3BUHH P , ecmi yqecn yrnoBoe pacnpe-

,neneH:11e ~- - qacTHI\ np:11 polK.n;eHHH. ITpHHHMB.fl BO BIIMMBHHe ·;,mm~ S-
H p - BOJIHbI H HCilOJib3YR ,l(BHHhle A,n3pa [I7I) no . amrnoTpOilHH 

"Bnepe.n;""'.Ha3a,n;" npH, poJK,n:eHHH /\
0 

- l!BCTHIJ;H ( 2. 9 ~ 0.4) · MOJKHO 

nonytIHTl> BepxH:1111 npe,n;en ,nn.R non.RpH3an;~H: P~ 0.78 ! o.o3·. 0Tcn.n:a, 

YlIHTllBaH 3KCnepHMeH TBJibHOe 3Ral!8HHe Pc,(_ : IlO.fl'BJI.fl 8'l'C.fl ,- BO 3MOJKHOCT I, 

onpe.n;eJIHTb HHJ!tHH11 npe.n;eJI - c(?; 0.67 !o.I3._ B~pO.f!T~O.CTb· Toro, l!TO 

Hac5Jill,neH RHH 3<M18KT .HBJI.fleTCH pe 3Y JII,T8T OM. CTaT HCTHl!8CKHX ¢JIYKTyan:11n 

paBHa ..... ro-5• 

2) ITonrieHUH11 pe 3YJibTBT CBH,l(eTeJibCTByeT, TaKJKe o TOM, tlTO np~ 

· A0 
- pa9na.n;e _He coxpaHHeTc.H He TOJil>KO tieTHOCT 1, ( P) , uo • H 

HHBap:11aHTHOCTb K 3ap.R,n;OBOMY conpHlKeHHJJ ( C ) . 
,UJI.H TOfO, llTOc5H 3TO noKa3aTb raTTO [i72] . B0CllOJI:&30BaJICSI Teope-:

MOl1 JIH, 3Me H 5IHra [ 97] , cor nae Ho. KOTopon B cnyqae coxpaaeHH.fl . C . ___ .... 
He MOJKeT B03HHKHYTb aCifMMeTpirn, CB.fl3BHHBH· C nceB,l(C>CKBJI.f!P9M 6~p,,._ l 

ecmA npeae6peq1, B3aHMO,n;ellCTBHeM B KOH8GHOM COCTOHHHH. 
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MaKCHMaJll>HO ,nonycTHMYD npH coxp~HeHHH C acHMMeTpHD,BH3BaHHYD 

BSaHMo,nettcTBHeM npo,nyiTOB pacna,na /\
0 

- npotoHa H ,c-- Mesona, 

KOTopaSI OKasanaci, ':-a(~ 0.I8 :!: 0.02. OqeBH,l1HO, qTQ 3Ta Bem1tJHHa 

Heco:sMeC~HMa C 3KCnepHMeHTe.JlbmlM 3Haqem11eM Poe= o. 52 ;!: b.IO, T. K. - . . . . 

P ue uoxeT ~ Tl> 60.111,me e.nl-{HHUH. OTcD.na cne,nyeT necoxpanemrn HHBa.-

pHaHTHOCTH K sap,1,noBoMy conp,11teHHD C npH pacna.ne /\
0 

-qacTHUH. 

3)_ AHaJIH3 287 cnyqaeB He 06HapyEHJI 3aM8THOn aCHMMeTpHH, CBSI3aHHOil 

c HecoxpaHemrnM qeTHOCTH npn pacna.ne ,z_-_ r1mep0Ha. 3TOT pe

syni,TaT npe,ncTaBJISieTC~ ,I(OBOJll,llO CTpaHHHM, eCJIH ytJeCTl, 3HatJHT8Jll>HYD 
. 0 . . . 

8CHMMeTpHD npH /\ "7 pacna.n;e, O,I(HaKo, OH MOXeT 6HTl> Bbl3BaH OTCYT-

CTBHeM llOJISIPH3aIUU'I npH po1t.nemrn: z:... ... 

Cmrn rHIIeQOHOB. 

H3BectHo, tJTo B cBo~ Bpeusi B pn.ne pa6oT [r73 , r74] 6una 

06HapyxeHa CHJlbH8SI KOppeJISIUHSI Mex,ny TTJIOCKOC~SIMH pox,neHHSl H pacna,na 

/lo /Jo . - qacTHUbl, qTo CBH,ll;eTeJll>CTBOBaJIO o TOM, tJTO CilHH . 6on1,me 
. • I • 

I/2. EaJil>Henmee nsyqeHne yrnoBHX pacnpe,neneHHM o~Horo HS npo,nyKTOB 

pacna.na .. ~1mepOHOB OTHOCHTeJil>HO HailpaBneHHSI 5[,- - M830Ha; Bii13HBaD

mero p91.n;eHHe, He IlO,ll;TBep,11;1rno nonyqeHHHX paHee 3KCnepMMeHT8Jll>HHX 

,I(8HH!l;· [ 83 , 84 , r75 no] . KaK 6HJIO Yita:38.HO B [I76J, Ha1rnytJmHM 

o6pa3oM HHTepnpeTHpyeMNe pesyn uatbl nonyqaDtcn', ecmt orpaHH'llHTl>Cst 

aHaJIH30M TOJll,KO cny-qaeB pox,neHHSI rnnepOHOB no.n yrnaMH 6JIH3KHMH K 

o0 H I8b0
• B 3TOM cnyqae op6HTaJil>HHil yrnono~ MOMeHT m, = o, ~TO 

' . 
B :rnaqueni,Hott cteneHH· ynpomaet aHaJIH3 H .nenaeT ero o,nH03HaqHHM. 

Ilo.nodHHM aH~JIH3 6HJI ocymeCTBJleH B [I75]; pesyni,TaT~ ero npHBO,I(SITCSI 

Ha pHc .I9 H 20. 
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KaK BH,.IJ;HO .H3 cpaBHSHHSI 3KCnepHM8HT8JlbH!:IX .naHHl:IX C yrJIOBllMH pacnpe.ne

JI8HHSIMH, paCCtlHTaHHl:IMH ,.IJ;JISI pa3JIHt!HllX 3Hatl8HHi1 cmrna,Hat-'!Jlyqmee COrJia

CH8 noJiyqaeTCSI' eCJIH IlOJIOJKHTb ,.IJ;JISI /\ 
0 

H z -. CilHH . I/2 •. )IJISI 

CilHHa 3/2 HMeeT .MeCTO pacxo:m:.neHHe B ·6-7 crau.napTHHX onit160K, a ,.IJ;JISI 

6oJibllIHX sHat1eHHil cmrna 3Ta pasuHu;a e!lle 6oJibme. 

IlpH HccJie.noBe.mrn yrJioBoro pacnpe,neJieHHSI pacna.n;oB Z:. .. , po:ir..n:eH

Hl:IX B peaKI~HH . I<.+ p -P Z --+-_:JC+ [I30~ raKJE:e ne · 61rno .o6Hapyxeno 

panee saMet1eHHOi1 8CHMMeTptrn, lJTO OilSITb-TaKH CBH,.IJ;8T8JibCTByeT O cnHH8 

I/2 [6I] • mmepeHHe OTHouien'Mrn ttnc Jia desiresonnux . pacna,noB K t1HCJIY 

Me30HHUX pacna.n:oB r:imep<fiparMeHTOB C'/) MoxeT i3_ npHHn;:trne TaKJKe ,naTb 

cBe.neHHSI o cmrne I\ 0 
[r77J . I1ocJie.n1rne .n:amrne xopomo corJiacyKlTCSI c 

6 ~ I/2' XOTR npH aHamr:'3e B03HHitaIDT HSKOTopue ·sarpy.nueHHSI C HHTep

np~Tauweit 6e3M830HH!,!X. p~cna~OB (r7s] . JionOJIHt1T8JibHUil TeopeTHtl8CKHi1 
' , . . ' ; -

aHaJIH3, c.neJia.HHUtt B npe.nnoJIOJIC8HHH CHJibHOro HecoxpaHSHHSI tl8THOCTH npH 
0 .. 

/\ ,- pacna,ne ( tlTO H MM88T M8CTO B ,nel1CTBHT8JibHOCTH! IlOKasaJI, tlTO 

3~cnepHM8HTaJibHOe 3HatleHH€ . C/, . MOJ!CHO cor JiaCOBaTb C pac~tiHTaHHhlM 

TOJibKO npH ~q= I/2 [rsoJ . EoJiee o6uiee paCCMOTpenHe COOTHO!lISHHSI 

BSJIHtlHHU .cmrna H CT€f!8HH HecoxpaHeHHSI _tleTHOCTH 61rno ocy~eCTBJISHO JI11 

H 5IHrOM [rs:g , KOTOpue IlOKa3aJin, tlTO H3 Ha6JIIO)t8HHOtt 3KCnepHM8H-

TaJibHO 60)\bllIOt:i aCHMM8TPHl1 11 BBepx-BHH3 11 B pacna.n;e ./\
0 

- qaCTH~H 0,.ll;H0-

3Hat1HO cJie.n;yer 6'1\o ,; I/2. KaK yKa3aJI raTTo [rs2] ~OJIH~l! aHamrn 

yrJioBoro pacnpe.n;eJieHHSI ~-♦- i!e3oHa OT pacna.n;a :""'.Mol!:eT .n;an cBe.n;e

mrn O cmrne K8.Clta,I(HOro rimepona. 0.n;HaKO tll1CJIO 3aperl!:CTPHPOBaHHhlX - .. 
CJiyqaeB ..= - pacna,noB cmrmICOM MaJio, tlTOClH MOJI.HO 6UJIO 6u c,neJiaTb 

ICaKHe-mr6o onpe.n;eJiennHe mrno.n:u o cmrne =: IIoKa HST mrn.aKHX ocnoBa-

HHii CtlHTaTb CilHH .='. ... OTJIHtlHblM, OT I/2. 
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3KCTIEPI1MEHTAJI1HAH IIPOBEPKA ITPA13I1JIA O'l'EOPA 

/ll] I = l/2 

OTcyTCTBHe pacna,Ita E.._ h.-t-3t~ 3HepreTVItiec1rn doJiee Bbl"." 
..-. • ~AO .. 

ro,n;uoro, tieM HadJIKJ.n;aeMJ:IJ,1 ..:. -i,,n+.1C, M0JKeT o,sHa~aTI,, tiT? B_ G:1I~d1:Ix 

B3aHM0,Itel,lcTBHSIX, B K0T0pllX ytiaCTBYJDT T0JibK0 CHJibrp B3aHM0,ItellcTBYKl-, 

mvi:e tiacTm1u, ·"cTpaHH0CTb 11
• M0JKeT H3MeHI'ITbCSI T0JibK0 Ha e.n;HHHUY . 

( /a SI = I ) HJIH /A I
3 

! = I x)_ • 3T0 odc~oSITeJibC;Bo dI:I~-o 

0TMetieH0 TeJIJI-MaHH0M H IIatiC0M ~89] , IWT0Jlble odod~HRH 3T0 ~pa~HJIO . ' " ' ~ ' ,, ") .. , 

0Tdopa, npe.n;noJJo:anrn, tIT0 B CJJadl:IX B3aHMO.n;el,lcTBHRX no.n;oda_oro THna 

m.i:eeT MecTo TaKl!Ce la.II= I/2._ 3To npe.Itn0JI0JKemrn ;irnetieT sa-co0ott 

PSI.It, CJle,IJ;CTBHH , K0T0pLle uoryT dun npoBepeuI:I :3KcnepHMeHTaJII,Ho. 

· I -t - -1-- o 
I) .rrpaBHJI0 0Tdopa /41 / - ~ sanpe~aeT pacrra.n; ~ -X·+~ ; 

B TO JKe npeMf! K;..,,. 2 !JC - pacna.n: 0Kas1rnaeTCfl paspemenH!rn xx)[I 84]. 

TaKHM odpasoM, B paMKax 3T0ro n:I~tBHJia 0Tdopa Haxomu 0d'!,SICHeHHe 

donmaSI pa3HRila B Bep0SITH0CT SIX 3THX pacna,n;0B, 'odHapp:euuaSI · 3KCIIepH

Me HT8.JibH0 

x) CTporo roB0PSI, no paccyl!C,Itemrn cnpaBe,ItJITrno, ecJIH 53:=. ~ .. 2. , 

.0,I(HaK0 B np1,muvrne 'B03M0l!i'.H0CTb S = - 3 He M0JKeT den I1CKJIJD-s. _: .. , ,'• . 
tieua B HaCT0SI11tee _BpeMSI. 

xx) IIpI1 3T0M B C00TBeTCTDHH C 3KCnepHMeHT0M npe,ItII0JlaraeTCSI, tIT0 

cnHH .K - Me30H0B paBeH O ( tieTHbltt ). 
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2) C .n:pyron CTOPOHI,1 oneHeHHa.H H3 ornna OTHOCHTeni,na.H BepO.HTHOCTb 

aeitTpa~i,aoro pacna,D;a K0 - 'Me3oHa: cl. 0 = 1.4r(1::.:-..2 ,i;'-=D.14:!' 0.06 
"a7T0 

· W(IC. 0 -2:JC) . 
. . 4 

aaxo.n:HTC.H B .HBHOM npOTHBOpetnrn c npaBHJia.M OT6opa /.t!lI / = I/2, 

cornacao KOTOpOMY·. cL.,.o = r;3[rs5] • ,llJISI Toro, qT061,1 Y.ItOBJieTBOPHTb 
....JlTTO 

3Kcnep:0:Mearan1,a·0My 3HaqemiJD oC,i;:l'I'. na.n:o np1rnneKaTb Tatt:m:e nepexo,n:1,1 

c.I = 3/2 H ,naJKe oI = .5/2~ · 

3) B cooTBeTCTBHH c npaBHJIOM /.tJ I I = I/2, .n:on:m:no HMen Me OTO 

cne.n:yllll'!ee ~ooTHomeHHe Me!.n:y :ep~srTHOCTRMH 1<;11' 11 K.nr pacna.itoB (rn5] 

['I87] d. ::: w(J'c:. -+Jf'"'+1C 1 = I/4·I.295 = o. 325 x) • 3TO COOTHO-
. · ",.,,. 'W(Jt+....1t "+'Jc:) 

llleRHe cnpaBe.n:mrno npH ycJIOBHH CHMMeTpHtJHOCTH BOJIHOBOt-1 qiyHKnHH 3 7T-Me-. 

3OHOB OTHOCHT8J1:&HO nepecTaHOBKH HMilYJI:bCOB X - M83OHOB, tlTO, no-BH,D;H-

MOMY, COOTB~TCTByeT .n;et-tCTBHTeJibHOCT'H [IB6, IB~ • 3Kcnep:irneHT .n;aeT 

3HatleHHe of.,,. :::: 0.32 ! 0.08, xopomo cornacy10l11eecn c npHBe.n;eHHhIM 
. ""31T . 

mme [II J,. 
4) Ms npaBHJia /Alf-112· cne.n:yeT, tJTO BepORTHOCTH. 3 .1C- pacna-

,D;OB R+ H K0 ,Il;OJIJICHH 61,1n o.n:noro OOPfl,ItKa ('Z";..... ro-7 ceK .) npH ycno-

• BHH, q'io npeo6na.n:alllllHM cocroRHHeM 31C llBJU!eTC.H I = I xx) • Hs 3roro 
. . . 

npaBHJia OT6opa BHTeKaDT TaKxe H ,n;pyr He cne.n; CT BHR OTHO CH TeJI I,HO pacna.n:a 

,Il;OJirOJ!iliBYuten .. R0 ~ K0!,4nOHeHT'l,I, a HMeHHO: () 01 

ol. ,:o.,,=. 'W"(_K; .. ,c~ Jt+Jt}(::(t~) (a.) a(. •= 'lA1" K:...,~,r' .:-0.3 la) 
J •-·-· -·-·- -· W a IC:11r0 • WC ~.J l 

x) K03cpqiHUH8HTI,295 - nonpaBKa Ha pasJIHqHI,!tl qiaSOBUll 06'1',e:M 

3THX pacna,n;oB. 

, . v' 
xx) 3KcnepHM8HTaJI:&HO Hall,D;eHH08 COOTHomeHHe "J¼ noKa3HBaeT, 

· Klr 
-tlTO 3TO .n:ettCTBHTeJI:bHO Ta}\. 
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( ec,rn npeo6Jia,nm:imHM SIBJirreTCSI cocToSIHHe c J ~ I ) [rs5, ro5] .• 

Cyll\eCTBYIOIIIHe :3KCnepm,teHTaJibHHe )laHJme He npOTHBOpeqaT ltOJIHtieCTBeHHhlM 

oneHKaM • )lJISI / 0 ( a) XOTSI BCJie)lCTBHe MaJIOro 'IIHCJia ~Knr· -
eaperHCTPHPOOO.HHHX cnyqaeB notta Hen:b3SI rOBOpHTb O KaKOM-TO, co,rnam-m. 

'ITO JKe KacaeTCSI Be11HtlHHH ol,-•;,,-o (6), TO O Hen BOodme HHtlero He1!I,3SI 

cKasan, nocKOJibKY /(;- 3al:' 0 
pacna,n o6HapyxeH eme He 61rn. 

5) IIpaBHJIO oT6opa /a.II = I/2 TpedyeT, t1T06hl oTHOCHTeJ11,- · 
. 0. 

Ha.fl B8POSITHOCTl, HellTpaJibHoro pacna,11;a I\ 6HJia 

· j = 'W' CI\ 0- fl +Jt
0
)= ¼ .tiTo Haxo.ztHTCSI B. xopomeM cornacHH 

°'-Ao 'W" ( /\b) J ' 

c :rncriePHMeHTOM ( oC"' 0 ~ 0.32 :!: 0.05.) [6!]. · 
6) 3HatlHTeJII,HO 6onee CJIOJICHOll B OTHOmeHHH npaBHJia /4] / = I/2 

0Kasanac1, CHTyan1rn pacna,11;0M Z:. - r1mep oHa. IIoHa'llaJiy KasaJioc1,, 

l!TO 3KCnepHMeHTaJII,HHe 3Hatiemrn. ol.z=+ W-(E;- p+:rr;J-.,=·o.88::!' ti.12 
' ,z: . 'Ur(% .. n. + .J. 

H · ~ = ½-z+ -:=- _ 2.2 ·HeCOBMe_cTmm, ec,rn ·ITPHHStTl, npaBHJIO 

OT6opa · /4/ / = I/2 [r57 ' r55J. B1tmotieHHe npoHsBO~blil:lX tIJieH«:>B, 

YllHTiitBa10mHx. HecoxpaHeHHe qeTHOCTH, 3HatiHTeJI.l,l10. pacmHpffJIO npe)leJict 

B03MOXHiilX 3HatieHHll a(.% H /3 TaK, qTo OKa3aJ10C~ .B03MOJICHhIM 

Y.ItOBJieToBpHn npaBHJIY· /4/ / = I/2 [!89, r9o]. O.nHaKo npH 3'l'OM 

c11e,nyeT npe.nnoJIOJICHTI, :rnatIHTeJil>HYIO CTeneH:& He.coxpaH8HHSt tl9THOCTH 

'IITO )l0J1JICHO npHB8CTH K 3El.M8THOtl aC.HMM8TpHH npH Z:.. - pacna.zte [I9I] • 
TeM He · MeHee B nocne,11;HHX s1tcnepm.1eHTax He y,11;anoc1, 06aapy1rnn c,1ton1,-

1to-HH6y.zt1, omyTHMj"IO aCHMM8TpH10, CBSt3aHHYIO C HecoxpaaenHe~ qijTHOCTH 
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nptt pacna,ne L - , TaK ttTo BOnpbc o cnpaBe,1vIHBocnr npamrna 

/aI/ == I/2 B npm.reHemrn K Z:. - pacna,naM ocTaeTciI no1m OTKPhITHM. 

TaitHM oc5pa30M Ha OCHOBaHIUf cymecTBYlll11ero 3ItC"nepm.teHTaJihHOro . 

Ma.Tepwrna HeBOSMOlB:HO c,11;enan 0,ll;H03HatIHUI-i J:!llBO,!( 0 TOM, ,Itei1CTBHT8JlbHO 

nn pacna.~uoe Bsam.rn,nettcTmte npeoc5pasyeTcst. B nsoTonntJeCKOM npocTpaH

CTBe KaK_ crpep0:tJec1tt-in TeHsop paHra I/2, HJIH E:e npamrno oTdopa 

/A]/ == I/2 ( npm.rnm-nem,Ho It pa.cna.n;aM c ytiacnteM CHJlbHO B3aHMO-

,netlCT BYPJtnHX. tJacT m:~ ) ne cnpaBe,11;mrno. 

II H0BHE" tIACTLHJ!!.. 

BpeMR OT BpeMeIIM _ B JlHTepaType IlORBJIRIOTC.f! cooc5meHH.f! 0. cymecT.BO

BaHiHf HOBf#X qacTm~, OTR!,ItJHUX OT H3BeCTHHX ,n;o CHX nop Me30HQB VI 

rHneponoB. 

3HatIHT.eJihHblt.l HHTepec. BH3BUJIO oc5napy:m:enHe B KOCMHtJeCKHX 

nyqax tJaCTHUH c Maccon - 550 l"fe / ( 540 ! 35) ;fr92J. Elmo sape

r1-tcTp1-tpom.Ho II TaKHX tJaCTH[(, B no.n;aBnmonieM c50JibillI1HCTBe (9) OTPHna-
., 

TeJibHHX no 3Haity, KOTOpHe OCTaHaBmrnaJIHCb B r-m .. t.iepe BHJibCOHa, He 

.na,BaR npH 3TOM HH1taKI1X BTOpt-ttJHbIX tJaCTHI.~ .- Oc5pamaeT Ha cec5R BHHMaHHe 

TOT qiaKT, tITO tJaCTM[(H He m:iJI.f!PJT9.f! pesyJibTaTOM BS_a1rno,n;encTBtrn BHYTPM 

ItaMepu HJIH Ha~ Hen, a nonaJIH B KaMepy, no-BH,ll;HMOMY, H3BHe. 8TO nos-. 
BOJIReT npe.I(IlO~araTb, tJTO Oc5Hapyxenm.te tJaCTI1I~ll MOryT · 61:lTl, npO,ll;yitTaMH 

pacna.n;a 1taKon-mi6y,n;1, .n;pyrott He cTa611:n1,Hot:t tJacT HqbI. Ta1ton necTa6nn1,

Hot:i tJaCTH[(et!_ H3 tfHCJia H3BeCTH!lX 'Moryr 6!:lTb R - Me30H HJIH = -rFI-
. ~ 

nepOH. 0,n;Hait o Tll{8.T eJibHhl e no HCKH qacT H[(l:l c Mace on 500 flle cpe,n;t-t 

npOAYKTOB pacna,11;a 5000 K+ - M830HOB He ,n;aJIIf IlOJIOJKHTeJibHhlX pesyJib

TaTOB [r 93J . Cpe.n;lli tJacnn~, renep:111pyeMhtx B MHmeHH 6:rnaTpoua, ra1txe 

He c5bIJIJ;I! Oc5HapyxeHl:l Me30Hbl C Maccoll 500 me , tIT O .n;ano BO SMOJE:HOCTE, 



ou:em1r1, BepxHHtl npe.n;eJI ceqeHH.fI po:HC.n;emrn :JTHX qacTHU (- I/300 or 

ceqeHilfR polK.n;eHHR K - Me30HOB) [r29]. 

TaKHM odpasoM Bonpoc o _cy1ne.cTBOBaH!lfH qacrHU c MaccoiL500 Me 

CJie.n;yeT cqv1raTI, noKa OTKpHTllM. 

B- .n;pyrotl padore [r94] c nOMOinhD KaMep1,1 3HJibCOHa,o6JIY'-leHHOH B 

KOCMHqecKHX JIY'IaX, 61rno saperHCTpv!'pOBaHO 2 CJiyqasr pacna.n;a HetlTpa.JihHOtl 

qacrm.ui Ha .n;Be sapSI:m:eHIUJX, H3 · KOTOpllX 0,ll;Ha, no-:-BH,IJ;HMOl,cy', T.fiiE:eJietl 

-S'C- Me3oHa H B CBORl oqepe.n;h pacna..n;aeTC.f! H .n;aeT. CJia.60 HOHH3HPYDinYD 

qacr:iniy. ABropu npe,JJ;no.na.ra10r, qro HMeJI Mecro pacna,n: cBepxrn:eJioro 

MesoHa B cooTBercTB:irn co cxeMol1 ..i\. 0~ TC + K + IO Mn 

( ~;- I270 me Y c nocJie.n;y10m11:M pacna.n;oM K - MesoHa. IlpH 3TOM 

HOBast qacn1ua paccMaTpHBUeTCR, KaK B036yJit,n:eHHOe CB.f!38.IIHOe COCTO.f!HHe 

cl{ -qacTHUl,I H · 1e - uesoHa, .JJ;JI.f! qero 61rna npHBJieqeHa Mo.n;en:&, Koropa.f! 

61,1Jia B CBOe BpeMH npe.n;JIOlKeHa rra:y:rnoM [r 95]. Cne.n;yer OTMeTHTl> o.n;HaKC>, 

qro rio.n;o6Ha.f! HHTepnperau1rn .n;aJie·ico He o.n;HosHa qHa no CKOJI:&KY H·er . onpe

.n;enemrn:x .n;aHmix o npHpo.n;e npe.n;nonaraeMoro K -M..esoHa. IIonoMy, ·Han pH-
- -'.•. 

Mep, B03MOEHocn aHoMaJI:&Horo pacna.n;a K-2.JC+'cr c nocJie.n;yDmHM 

pacna.n;OM 0,ll;HOr~ '~ - Meso1m He MOlE:eT 6h1Tl:, HCKJIDtieHa. 

3KcnepHMBHTaJil>IUile YKasamur B no Jlh3Y BO 3MOJICHOro cymeCTBOBaHHR 

CBepXT.f!:m:enoro Me30Ha co.n;ep:&aTCR TaKE:e H B L196]. B 3TOH pado_T_e __ IlpH . 

npOCMOTpe :JMYJibCHH, 06.nytieHHOH B CTparoc~epe, 6HJia OdHapy:m:eHa 3Bes.n;a 

113 KOTOpoi1 mrneraeT .Me.n;neHHaR sapmrnHHaR q·acnu~a. ,Bsa1rno.n;ellcT_BYSI oHa 

,!(8.eT HatiaJio· 2 Tp:nmM, O,l(HH !13 KOTOPHX 8.BTOpll npHilHCllB8.DT K- -Me30HY. 

0CHOB8.Ht118M ,ll;JISI 3TOro CJIYJR:HT t-l:3Mepe1rne MaCCl,I 3TOtl tl8.CTHI{l,I ( II60:!:I80)"\, 

TpsK npe.n;nonaraeMoro K- - MesoHa npocJieJKeH .n;o KOHUa, o.n;Harto m-maKHX 

sapSI:m:emrnx tiacrmi B KOHUe rp:ma 06HapyJ!Ce110 ue 6m10. CornacHo npe,nno

JJOJKeHH.f!M aBTOpOB omrnaHHHtl CJiyqatl CJie.n;yeT HHTepnpeTHPOBaTb, -KaK 
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B3atfMO.n;eticTmte CBepXT.f!J!C8JIOro M830Ha ( C f11 ~ I400 h'&.e· ) , B 

pe3yJibTare Koroporo vi:crrycKaerc.fl I{ - Me30H. B donee paHHl1X pado-

rax [I 9s, r99] dbIJIO OIIJ/ICaHo eme 2 cnyqaH, KOTOphle MOryT dbITb 11HTep

nper:npoBaHbI KaK K - Me 30HHhitt p,:cna.n; CB8pXT.f!J!C8JIOrb M830Ha. IJp:nqeM 

B 3T11X OdOHX CJiyqa.rrx Kai H B n"pe,n;hl,n;y,ueM K - Me30ll 

.n;aer ~ KOHQe ·CBOero rpaKa (5e3nyqeByIO 3B83.n;y.BepoHTHOCTb TeKoro COB

na.n;emrn, ecm1 yqecTb OTHO CH TeJI I,HOe qHCJIO de3JIY'l!8BblX K- - 3Be 3.n; 

(-·o,I8 ), 0Ka31:IB88TC.fl HHqTOJ!i'.HOW ( 6"I0-:3 ). 3TO CTpaHHOe OdCTO

.fTT8JlbCTBO MOJ!CH0 Od'n.f!CHHTb, npe.n;nonoiinrn, qro npO.D;YKTOM pacna.n;a .f!BJI.f18T-
'· . 

CS! He I{ - Me 30H, a HeH_3B8CTHbltt .n;o CHX no p <pepMH0H C ·Mac con dJIH3K0ti 

MaCCe K, _B03HHKmHll B pe3yJibTare pacn~.n;a K - 'l!aCTMQ. TaK0ti ~epMH0H 

npH 0CTaHOBKe KaK npaBl1JI0 He .I(OJIJ!CeH .n;aBaTb KaKHX-JIHdO BH.D;l1Mb1X npo.n;yK-

TOB B3aHMO,n;eticTBHSI no.n;odno TOMY, KaK no HMeeT MeCTO npH 3axBaTe 

Me 30ita l'-""-+ p-i- f) + V x) • 

OmwaHHble B [r 9s, r99] cnyqa:vr raKJite ItaK. l1 cnyqan [r97] Moryr 

db!Tb TaK:ire HHTepnpeTHpOBaHbl KaK pacna.n; ( HJIJ/1 B3aHMo.n;eticTBMe) 

cBepxT.fli!t~Jioro nmepoua Y __,,,. I<:. + /\ {NJ. Cne;yer yKasan, qro B 

r~ 

paMKax cxeMbl renn-Mamia B03MOE:HO _cymecTBOBam,rn no.n;odHoro oTpm~areJib

Horo 3apms:emrnro rnnepoHa co crpaltHOCTbKJ S =-3. ( H30Ton11trecKJ11ti 

CHHrJieT), Koropo1ti pacna.n;aJIC.fl dh! Ha K - ?,rn30H H /\ /,E./ HJIH Ha 

q'(- Me30H 111 ~ - ttacrnny. " CBepxTm!CeJiue" Me 30HU, .n;a10m11e B 

pe3yJiuare pacna.n;a I{ - tracrmi;y TaKJKe _Moryr dh!Tb -BKJI10qe1rn B cxeuy 

renn-MaHHa, KaK H30T0IIHtieCKJ/le . mrnr JI8Tl:l C 5 = + 2 HJIH $ =-2. 

He.n;aBHO B KaMepe BHJibCO~a HadJIKJ.n;aJICR cnyqatf' KO To putt no MHeHHIO 

aBTOpOB HaMJiytrmMM odpa30M cornacyeTC.fl C npe.n;noJI0JiteHHeM, trTO JIIMeeT 

x) CJie.n;yeT HaII0MHHT~, tJT0 3apervtCTpHp0BaHIThle rpynnon AJIMXaHHHa 
qacTRUhI c Maccoi-1 - 550 ';le iaKE'.e He .n;aDT -ni:m ocraHOBKe BH.n;H-

Mb!X CJie.n;o B. 
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MecTo itacKa.n;m,rU pacm •. .n; cBepXT.IIJKenoro HeiiTpaJII,Horo nmepoHa [2oo] 
Y~z :!:' ;- 1C; ' C nocJie.n;yIOntHM_ pacna.n;oM .z: ±_ JC~ f'\. 

O.n;HaK0 3T0T CJiyqaii He np0THBopeqHT .n;pyroii B03M0JKH0CTH, K0Topa.lI 

yJKe oe5cy:xr.n;anac1, pail:ee, a HMeHHo: 
\Q en-• . t,,-
J\ --,. ;,/I- ... + " + 

EoJiee 'roro, M0rJI0 HMen MeCT0 np0CT0 B3aHM0,11;ei1CTBHR 
. ,._, . . .... . 

ra3a KaMepn1 l<. 0+N ~Z:,-+ :JC:;. 
-yo 

!JIR nToro r11noTeT11qec1t6rb "cynep-r11nep0Ha" aeT MecTa B 

cxe~
1
e ren~-tiaHHa-Ht-txn,n~m.ru.: ,ItJIR ommamrn Y 0 

B pro.max ynoMRHYT0ii · 

cxew Ha.n;o C5wto.C5bl-BBeCTH IlOMHMO'"cTpaHH0CTH" ell(e 0,ll;HO KBaHT0BOe 

, ., ' I 

CJie.n;yeT ynoMHHYTb TaKJKe o pacna.n;e c aHoMaJil>HO 60JI1,mot1 3~epr11et1 

Q., K0T0pBt1 TaKj[e::61rn sapertrnTpHp0BaH B K0C1,mqec1rnx .nyqax C :noM0!lfbll 

KaMepu BuiI1,coaaf2orJ ; B pesynuaTe 3Toro pacmi.n;a no.n; yrJioM 95° K 
•. . 

aanpaBJiemrn ,ll;BHE:e HHS! pa cna.n;aromeiiC.H traCTHUbl HC~YCK6:eTCR no JI0iKHTeJI bHa.H. 

qacTmta c p = ( 352 ~it ) M:rn/c · ( nonepeqmlt1 m,myJibC p,. ~- 35IM:rn/c). 

HH 0,ll;HH H3 H3B8CTHhlX ,ll;O CHX nop pacna.n;oB HeCTae5HJII,IruX qacnm: He M0JlteT 
'' ' . -~ 

.ztan TaKotl 60Jibm0t1 :rnepr1rn pacna.n;a, IT0ST0MY aBT0Pll 3aTpy.n;~SllDT~st c.n;e:--

Jla TI, KaK0t1-JIHC50 BUBO.It OTH0CHTeJILHO npHp0,ll;bt pacnaBmenca tI~CTHUU. 

Ms B0SM0lKWX pacna.n;oB HaHJiyttmee cornacrre c aKcnepmAeHTaJII,HUM . 

3Hatl8H~eM Pr.i:taeT pa~na . .n;.=-n·•:n:c fn..:.320 MaB/cJ,~~HaKo, .B a·;OM 

CJiytJae CJI8,Il;0BaJIO. 6h! npe,ItnoJIOJF:HU cyll(8CTB0BaHHe IT0JI0lliHTeJILHhlX K8.CKa.n;

HllX nmepoH0B. 
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