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Kax 113BGCT.Ilo, Dp&ADono:aeDe oiS OTPKil&TeA.IIOi rpauTAUO.Il.IIOII wacce aiiTI'laCTJIIX 

(a.&TIIrp8MT8IOI.Il) BWXOAaT 38 paMU cxiJnenpBIIJITWX Dpe.QCTaBneRJIII. 0nwTW 3TBBW8-

/1 2 / 
Jlue ' )'IUI3biB8JOT .KA TO, 'l'rO DplliUllUI 911:BBB84811TJlecTII BWDOlll1519TCSI C Xopowell 

( -10 
TO'UIOC'I'IoD 10 ). BoawoliUihle OTIUIOBeBJISI OT npKJIIOilla &JtBBBaneiiTBOCTB a sTHx onbl-

/3/ 
TaX MOrllll 61>1 B03Bll11JQ'Th 38 C'leT BJIPTY8llltBbiX llp01l8CCOB C Y'I8CTJleU 8BTB'I8CTBil • 

O.llHaKO pac'!eT a~~:na.lla sTBx npOileccos npe,llCTaanSieT cept.eaawe DpKHilBDBam.able TPY.Il-

/4 5/ 
HOCTJI 

0 
• nosTOyY cne.QyeT JICII:B.'I'Io B03MOJIC.Hbl8 9J>CnctpJIM8HTW C 'l8CT.Illl8UJI B 8HTJI'I8CTB-

n&MB. Hccnenoaaaae caoiiCTB K2 -weaoBos, KBIUIJOIIlBXCJI cynepnoaKUell K0 B K0 -'I&CTBil, 

.QaeT pe.llii:YJO B03UOliC.HOC'I'Io npocneAaTh BnJIJIBBe rp8BKT4llBOBJIWX CBn Ha STB '18CTBilhl. 

EcnB C.llenaT& Ma.noaepoSITBoe npeanono>Kelllle o HaiDl'IKK a6COIIJOTBoro DOTeBII.Ilana, TO y>Ke 

cawo cymecTBOBSHIIe ropaaoaTan&BbiX Dy'lltOB K0

2 
-Meaoaos BCII:nJO'IaeT &BT.IlrpaBBTanBJ:>/a/ 

TaM Be MaBee B03M0li<Bbl CX8Mb1 0 B ltOTOpbiX 8HTBrp8BBT81l.tlll BBOllBTCII COBMecTJIO C 06bi'I

JibiU JlnSI C0Bp8M8HHOII lj>B3JIIOI Dp&llCTaBII&BJleM 06 OTBOCBTellbBOM DOT&Hilll&ne. 

Ha pa50Tn •
81, s JtOTopblx paccMoTPeBo BnB.IlBBe aBT~~rpaBBT81lBB .wa caoiiCTsa 

K0

2 
-Meaosos cneAyeT, 'ITO B cn)"'lae paanB'IHH aaa~~:os rpaBHTanBOBBbiX Mace K0 11 K0

-

'laCTHn B aa~>nOHIIOM nyue K 0

2
-Meaoao s A010Klll8 DOIIBBTbCH KOMDOH&HTa K0

1 
-'laCTHn c 

nocneny~:>mBM pacnaAOM K0

1
.. 211 OTI!OCBTen&aoe KOnB'IeCTBO Ta!<BX pacnaaos pasHo 

= 4o 
2 H 2 

rAe o- Mgv • A 1' 
- yl - {3 2, . A 

2
- saposrraocTa pacnaAoB 

K0 -'laCTHilbli v - CltOpOCTb K0

2
-uaaoaa B ny'l~~:e; H 

K0 -'laCTHil B perHCTPBPYIOIIlero npa5opa; I m
1
- m

2
I=L'.m 

HOB. 

M - M8CC8 

-pa3HOCTb BbiCOT BCTO'IHBI<8 

- paaaocTb Mace 

( 10 -1 x) 
noaCT8Billlll B lj>opMYny B3B8CTHb18 H3 ODblT8 BenB'IBBbl L'.m • 0,84.:!:.0,05) •10 Celt , 

10 -1 7 -1 /9/ 
A 1-10 celt , A 2 =1,9•10 cell: , nonyqaaM, 'ITO np11 paaaocTH BbiCOT, pasa o ll B ycno-

BHSIX Hawero onhiTa H •127 eM, Oli<BJl&eMaH aon11 K0

1 
.. 2 11 pacnaaos aonJKua cocTas-

nsrn. 9%. Hall.lla HHoe aHa'leDe s e nH'IBHbl OlKB.Il&eMoro a<jKjleltTa 5onae 'laM aa nopSU~Oit 

x) 3,1leCb HCDOn&ayaTCII Cpe,llBe-B3BeWeBHOO 3Ha'I8JDI9 91<CD8pBM8HT8llbHbiX BQ.IIJI'IHH L'.m , 

6 
/10-18/ 

Dony'I&HIIOO B pa OT8X • 

3 



npeBOCXOJlBT B9JIB'lJIJry B03MOlKBOA OTBOCBT91IbBOA BepOBTHOCTB pacnana K0 ~ 2 rr 
2 

11 cjloaa, 

06B38BHOrO BMBTADHI JlBYX'l8CTB'IH~X p&CDAAOB Tp9X'I8CTB'IJI~MH, B D09TOMY Bnonae JlOCTa

TO'IBO, 'IT06~ yCTABOBBTb H& OD~Te BM99T nB 9TOT &cjxpeii:T MecTo. 

B aameM aKcnepuMeaTe nna perucTpanuu pacnanos K~ -'18CTBn B aa&noaaou ny'IKe 

BCDOIIb30B8118Cb K8M9p8 BB1IbCOH8 JlB8M9TPOM 40() MM B BMDynbCHOM M&rHBTHOM none 

H8npiVK9HHOCTbiO 15 T~CB'l 9 pCTen, p8CDOJIOli<9HH8B aa paCCTOBRJIB 8 M9TPOB OT UHJUBHll. 

PaaHOCTb B~COT aToll Mllweau H K&Mep~ , z:a11: yll:83b1BaJIOCb, cocTaanana 127 cu. Y c Taaoa-

Ka c K8MepoA BuJibcoaa aKcnoHBposanacb paaee B ropuaoHTaiibHOM ny'lll:e K0 
-Meaoaoa 

( /19,20/) 0 
2 

• 
pa6oT~ • 11cTO'lJIBXOM K -Meaoaoa, Kaz: a B npe>KHBX a~~:cnepaMeaTax, cnyJKHIU! 

BnyTpeDBBB MUW9Hb CBHXp~3QTPOH8 06beJlHH9HHOrO BHCTBTyT8 HAepn~X BCCJI9AOB8HBA. 

Y CJIOBBB OD~TS 6~JIB Bll9HTB'IH~MB yCJIOBBBN 9 11:CDepBMeHTa/
20/ , B KOT OpOM onpe n eJISIJl8Cb 

aepoBTJrOCTb pacna11a K0
2 ~ 2rr B ropB30BT8JibHOM ny'IKe '18CTBn. 

B• &peM II aKcnoauna u KaMepbi B RA)[JIOHBOM ny'IJte K0

2 
-'18CTBo aa 16 T~CB'lax 

c ·r epecjloToi'paljlu nx aaperucTpuposauo oKono 1500 vo -COObiTRA, coOTaeTCTBYJOIDBX pac nanaM 

K0
2 

-Meaonoa. 11a HBX 6blno Bbineneao 550 nona ocTb!O o6Mep aeMblX co6hiTBA, YJlOBneTa o

pmomax CJI9AYIOIDBM yCJIOBBBM OT60pa : AJIBB8 CJI9Jl0B f ~ ~ 5 ,5 CMj AJIBH8 CTP9B bl nporB• 

6a a:_ ~ 0,06 CMj BCKJIIO'I8JIBCb C06b!TRB, BM910IDB9 AJIB paCTI8llBblX 'I&CTBD yrJibl BblJieTa 

0 > 0 
() :: = ( 90 :!:,1 0) B rny6 BHHbl 9 yrJibl a :t _ 60 • p 8C'I9T DOK83blB89T, 'ITO DOA06H8B 9 1<Cne-

0 
pHMeHT81IbB8B Bbi6op Ka co6biTHil K

2
-p8CD8ll8 He npHBOABT K OT HOCBT9JibBOil CKonbK Q-BH 6 yllb 

aaMeTnoA noTe pe cnyqaea BCKOMoro pacna11a K0 ~ 2 1T 
I 

CoaMeCTBMOCTb y o -co6blTBil CO CX9MOA p8CD8Jl8 

H8 0C BOB8 BHH CJI9llYIOIDHX KpBTepBeB: 

Ko 
I 

4 2rr OoeHBB8JI8Cb 

1. KoMnnaaapaOCTb a a npaane aaa ucnycxa aaa pacnanablx aapalKeHBblX 'ISCTBo c aanpa a

nelt He M ABH:>KeBHB pac n a a meroc a K0 
-Mea oaa, 

2. Paa eaCTBO ayn10 cyM Mbl n o nepe'labiX c ocTa a naJOma x HMnyJibC OB a a p BJKe HHhiX 

p 8CD8 JlHbiX '18 CTHD. 

3. PaaeaCTBO a .pljleKTHBHOil MaCChi noxoB p a cnasmeAcSI 'IBCTHilbl, B bl 'iJtcne aaoi\ no H3 Me

p eHHbiM aaa 'leHHBM JtMnyJibcos a yrnos Bbl Jie Ta aap H>KeHliblX '18CTHU Macce K0 
-Meaoea . 

n nsr Kl! :>KnOrO H3 Il9p9'1HCJI9HHbiX KpHTepJteB B K8'19CTB9 Mepbl OTKJIOB9 HHB l!H8JIH3HpyeMOrO 

V
0 

-C0 6biTHB OT paC!l8JlB K0 ~ 2rr 
I 

B bi'IBCJIBIIOCb OTBOWe HHe pl!3HOCTB Me:>Kny 9KCDe pHMe H-

T l!JibHOl! H OlKltJl89MOH B9 JIH'IHHl!MH KpHTepHB K B9JIB'IHHe Cp 9JlH9-K B8A paTH'IHOK OWH 6 KH 

I KI -K 'o 
3KCDepBM9HT81IbBOi! B9JIH'IHil bi 1,! = 9JtCD l KHJlli = 1,2, 3 . • nnn K8:>KJl Or O C06biTHSI 

0 

6 pan ocb Ml!KCHM l!Jibaoe 3H&'Ieaae M H C~H~~~nOCb , 'ITO C06biTIJ e )'JlOBD9 TBOpSieT JlByX-

qacTII'IHOMY pacnaJly a npenenax n CT8HJll!pTHbiX 0Wlt 6 0K, 9CJIH 1.1 < n • HeaasHCHMO, 

nyTeM M OJlenHposaanB pacnaJla K0 -Meaonoa MeTonoM cny'laAabtx n cnblTl!HHli aa aneKTpoaao-
2 

4 

I 

I 

C'IBTBOll M8WBHe, C y'leTOM •nc 

nenana JlOJIB TpeX'I8CTB'IIfhi X pa 

nng p8C'l9 T8 BCDonb30D8JI 

/21 22 23/ 
B3 pa6oT • • • nna Kl'.-

'ITO C OOTB e TCTBye T OTBOW9 Blll0 

3KCD9pBM9BT8JibB N 9 B pa• 

'IBCJIO co6~T!IA , yJtoane Taop mon 

oma6Ka. 

3KCDepBM9HT fopua. n~ 

( ~.jlljleKT+ ljloa) 
HaKnoa. 

Pac'!e T <l>oa 

Bo &Topol! cTpoxe Ta6 naobl DJ: 

HOM ny'lxe K0 -'laCTHn , npa 

HbJX B H8CTOruileM 3 KCne pHMeH 

BHaHO, qTQ K8K B ropH30HT8n l 

npuMecu pacnanoa Ko 
1 
~ 2" 

U (0,2:!:,0,2 ) •10-
2 

COOTB9T CT B9 

BbiX p a CD8 JlOB0 HMHTHPYIOWHX 

10 -1 
.:'.m = (0,84:t,0,05) •10 ceK -

a cny'!ae c yme cTaoa a aa a aljlljle 

JlOJi lKH8 COCT88JISITb (9 :t,l) • I( 

pacnaJlOB. TaKHM o 6paaoM BH 

Cy !OT C H C npeJln OJIOlK9HH9M 0 

KaK BHJlHO a a Ta6mtobi, 

MeHTe, OrpaHl'I"IH B8lOT B03MO>t 

Ha ocaoaaeaH peayJibT. 

xax K0
2 

-MeaoHoa, Mbi aawm 

x) 
MonenHposaHHe pacn 



18ll8 K0 ~ 2 " 11 cjloa8, • 
DOBTOMY BDOJ!Ile ll0CT8-

'liD B B8lCJIOIIHOM Dy'IJ[e 

IM MBrBHTBOM Done 

8 MeTpOB OT MBJli9HH, 

angna 127 cw, YcTaaoa-

nepaMeHTax, cnylKHna 

.epahlx accnenoaaHBli. 

s ltO'!'OpOM onpenenn.nacb 

Tllll 88 16 Tb!CSI'IBX 

)TBeTCTBYIOUIHX pacnanaM 

X C06b!Tllli, YltOBJieTBir 

., llJIHaa CTPen bl npora• 

IX '18CTHD yrnbi Bb1JieT8 

'ITO oono6aa11 3 J<Cne-

CRTBJibHOA CKonbKo-HH6y.ltb 

" Oll9HHB8JI8Cb 

I>KeHHbJX 'l.J:BCTHU. C H8ITp8B-

lbCOB 38piDKeHHblX 

Ubi, Bbl ' UfCn9HHOfi flO H3 Me

lU Meece K0 - Meaooa .. 

noaeaa9 a aanH3HpyeMoro 

OCTH M8lK.ItY BKCnepHMeH

BanpaTH'IHOli OWH6KH 

lln" Ka>Knoro co6biTH" 

yaosn eTao pReT n syx-

~1 ~~ n • H eaaaHCHMO, 

CX HCHbiT8HHA Ha sneKTpOHHQ-

I 

C'leTHOli M&lllBBe, c y'leTOM &KcnepaMeHTanbHblX ycnosal! OT6opa y o -co6hiTHSI 6blna onpe

K0 ~ 2rr x) 
I 

lleneaa liOnS! TpexqacTB'IllbiX pacnal!OB, BMHTHpy!OmHx pacnallbl 

llnSI pac'leTa HCnOJ!b3onanxcb pacnpeQeneHH SI K K a K 
371 

-pacnaQon, D3HTble 

aa pa6oT
121

•
22

•
231

• lln11 Kl' 3-pacnana 6panocb OTaow:~e <P~~ .. npaxTopon f / f + = 0, 

'ITO COOTBeT CTaye T OTBOmeHHIO aepoHTHOCTeli pacnalla K I' I I K •• = 0, 7 • 

3!tcoepHMeBTanbHb!e H pac'leTHhle naHHhle npencTa nneHbl n Ta6nHne, rne yKaaaao 

'IHcno co6biTBli, ylloaneTaopmomHx pacnally 

OWH6JUI, 

B npeQenax O.!tHOl! CT8Bll8pTHOli 

3!tCDepRMeBT fopua. ny'loK 

( ~.jxjleKT+ <jloa) 
Haxnoa. oy'IOK 

P ac"'eT 

Ta6 nBna 

Yacno p8cnanos, 

y ttOBJie TBOp IIIOUIHX 

cxeMe 
K0

1 
-+ 2rr , n ::. 1 

2 

YHcno 

C06biTHli 

230 

550 

550 

80 BTOpOli CTPOKe Ta6JIBUbl npRB8ll9Hbl ttBHH~le pa60Thl/l O/ ' BbinOJIHBHHOli B ropB30HT8nb-

K yCJIOBHRM OT6 0p8 y o - C06biTHli , HCDOJib30B8H-

HbiX B aacToRUieM 3KCnepBMeHT e. 11a axcnepHMeHT a nbHblX naaabiX, nony'leHHbiX n pa6oT e, 

BH.ll.BO, qTo K8K B ropH30HT8nbHOM, T8K H B HSXnOBHOM ny'IK8X K: -Me30HOB BenH"'HJl8 

Ko ) - 2 DpHMeCH p8CDB.It08 1 ~ 2rr B npeJienaX OWH60K OllHB8KOB8 R COCT88JIR8T: (0,4:!:,0,4 •10 
-2 

H (0,2:!:,0,2) •10 COOTB8TCTD9HIIO H HOXOliHTCH Ha ypOBH8 pBC'18 THOrO <jlOHB OT TpeX'lOCTH'I-

-2 
HbiX p acnanos, RMHTapyrowax K0

1 
~ 2r. pacnaJl - (0,4:!:. 0,3) • 10 • lln 11 ana'leHH .<I 

10 -1 t>m ~(0,84:!:,0,05) •1 0 Celt - OlKH,qaeMaH BGJIH'IBH8 BepORTHOCTB p8Cfl8tt8 l\ 0 
.... 217 

I 

8 cnyqae CYW8CTBOB8HHH 3<jl<jleKT8 8HTBrp8BHT8liBH B YCJIOBHHX B8WerO 8KCnepHM8HH8 

nonlKHB cocTasnsrrb (9:!:,1) •10-
2

, T.e. JlOJilKHO 6blno 6w aa6nronaTbCR oxono 50 K0 
- • 

I 
2rr 

pacnano s . TaKHM o6paaoM BHnHo , 'ITO nony'leHHbie axcnepHM8HT8JibHbie llBHHbie ne corna

cy lOTCSI c npeJlnono>KeHBeM o pa3JnP:I.HH 3H8KOB rpaBHT811H OHHhiX Mace K0 H K0 -Me30HOB, 

KaK BHAHO 113 Tll6ffiiObi, 8J<CnepHMeHT8JibHbie OWR6KH, HMeiODlB8C!I B ll8HHOM 3KCnepB-

MeHTe, OrpaHH'IHBBIOT 8 03MOlKHOCTb TO'IBOrO onpeneneHHH BepOHTBOCTH p8CD8tt8 1(0 . , Zrr • 
I 

Ha OCHOBBHHH pe3ynbT8TOB, nony'ISHHbiX H8MH B HOKJIOHHOM H rop1130HT8JibHOM n y'I-

K8X K0 

2 
- Meaoaos, Mbi aawnH, 'ITO OTHOCHTenbHaR aepoHTHOCTb K02~ 2rr - pacnana <~ 2,5.10-

3
• 

x) 
MonenHposaHHe pacnana K0

0 
-Meaoaoa BblnonHeao JT.A.KyniOKHBoli . 

5 



:3Ta B9JIII"IHH8 H8XOllllTCII B COrJlaCIOl C llllRliW Mll JlP)TBX pa6ot1 B "UUCTIIOC'J'IIJ C peayro.Ta-
/24 25/ 

T8Mll pa60T 1 
• 

AsTOpbl Bblpa li<AJOT 6naronapaocTb B.l1. Bexcnepy, B.n. Jl:H<enalloa;r, S.M. llOJITeJtopao, 

l1.B. "iyBP:llO 38 ooec.ne'l:aBKe B03MOlKHOCTll npone,ll&JDIII eJtCllepnweHTa; A.:lK:rpauesy, 

B,llepojleesy, C.B. <:enyxosy, l1.H • .Hr.oBr.>My B JlPYrliM COTpy.IUDIKilM OTJl9lUl CBJap04jla30'1"pO.IIIl 

38 o6ecne'le BBe 'IeTJtOA p860Tbl )ICitOpliTell!I; n.A.KyRJOXBllOA, BblliOIUDIBmeA 6om.mol o6'i.eM 

p8C"'eTBbiX pa60T. M1>1 npaaaaTel!bllhl C .M.BaneHbxow;r, A.A.Me CTIUIPBIDIIBJUI, E .C.HeraJloa;r, 

M. H.nonropeuxoMy, A.A.T SUIILHHY, o.XpyCT8neay 38 n=esllble JlllCX)'CCBII, Mbl 15AfroAapBM 

r.a6opaDTOB H.A.rpa<PoEB, n.l1 .)!(a6Hlla, B.A.CMIIPROS8, n.A. 4>KrutTOBy, B .4>. "iypltJUIY 3tl 
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