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0B~HHHHKOB8 A.A. P2 • 11125 

Pacna.cthi p.-> 3e H p.-> ey B Mo.ctenH co CMeWeBaHeeM HellTpHHO 

H TSI)I{eflbiX nenTOHOB 

PaccMaTpHBaeTCH B03MO)I{HOCTb HecoxpaHeHHH MIOOHHoro ~Rena a nepe

HOPMHpyeMoll MO.ctena Decker, Pestieau. llnH nepeHopMHpyeMoCTH MO.ctena BBe.cte

Hhi ~8Tblpe TSI)I{eflbiX nenTOHB, B paMKBX K8flH6pOBO~HOll rpynnbi CHMM8TpHH 

SU(2)xU(1) paccMaTpHBSIOTCH CTaH.ctapTHbie neBbie ay6neTbi, a TSK)I{e npaBbie, 

B KOTOpblX npOHCXO.QHT CM8WHB8HHe HellTpHHO C TSI)I{8flbiMH HellTpanbHblMH 

nenTOHSMH, 8 TSKOli CX8M8 HellTpanbHbiH TOK 38pS1)1{8HHbiX nenTOHOB - ~HCTbill 
BexTop. 

06Cy)I{.QSIOTCSI BepOSITHOCTH pacna.QOB j/. ... 3 e H p.-> ey , noKS38HO, ~TO 
9TH BepOSITHOCTH CHflbHO 38BHCSIT OT 3HB'leHHSI MBCCbi HeiiTpHHO, npH ~jl. = 
= 0,65 MaB OTHOCHT8flbH8SI BepOSITHOCTb pacna.cta p. -->ey 6RH3Ka K COapeMeH

HbiM axcnepHMeHTanbHbiM rpaHHUaM B (p.->ey )-10 ·9 • BepoHTHOCTb pacnaaa p.->3e 
B 9TOII MO.QeflH Ha TpH nopSI.QKS M8HbW8 B8pOSITHOCTH pacna.cta p.-> ey. 

Pa6oTa BbinOflHeHa B na6opaTOpHH TeopeTH~ecxoll <jlH3HKH OvUIH. 

Coo&aeaae OCh.eJU~ae-oro -CTBTYT& •.11epawx accne.lloB&IUII- )l;y6aa 1978 

Ovchinnlkova A.A. P2 • 11125 

p.-> 3 e an::l p. ... e y Decays in the Model with Neutrino 
and Heavy Neutral Leptons Mixing 

Muon number nonconservation is discussed within the frame
work of the renormalizable model of Decker and Pestieau. To re-
normalize this model four heavy leptons are added, Then the 
gauge group SU(2) xU(l) is considered, Besides standart left 
doublets, the right ones in which mixing of neutrino and neutral 
heavy leptons takes place are introduced, In such a scheme the 
neutral current of charged leptons is a pure vector. Then the 
branching ratios of p. ... 3 e and p.->e y decays are evaluated. It has 
been shown that these quantities greatly depend upon neutrino 
masses. If neutrino has a mass about 0,65 MeV, the p.->ey decay 
probability may well be close to its experimentally determined upper 
limit. In this model the p. ... 3 e decay rate is ...!!. times less than the 
p. ... ey decay rate. " 

The investigation has been performed at the La.boratory of 
Theoretical Physics, JINR. 

Communication of the Joint Institute for Nucleor Research. Dubna 1978 
L-
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IlpH fiOCTpOCHHH CXCM cna6hiX B3aHMO.rJ;CHCTBHH nonara· 

lOT, 'ITO cymeCTBYCT aHanorHJI MC:li<.AY cna6hiM B3.aHMO.rJ;CH· 

CTBHCM I<Bapi<OB H JICUTOHOB. lfCXO.rJ;JI H3 3TOH aHaJIOrHH, 

CCTCCTBCHHO npe.D;UOJio:lKHTL, 'ITO napJI.rJ;Y C npOI.{CCCaMH, HC 

coxpaHJIIOI.QHMH CTpaHHOCTb, MOryT CYil.{CCTBOBaTL npouec· 

Chi, HC COXpaHJilOI.QHC MIOOHHOC 'IHCJIO, T .e. npOI.{CCCbl THIIa 

ll-+e+y 

ll -+C+C+e 

Jl+ P-> C+ ... 

K L .... e + J1 H npyrHe. 

/1/ 
/2/ 

3a UOCJIC.IJ;HCC BpCMJI fiOJIBHJIOCh MHOrO paOOT, B l<OTOpLIX 

paccMaTpn.sanacL B03MO)I(HOCTL cymecTBOBaHHJI pacnana 

ll .... e y • MexaHH3Mhl HecoxpaHeHHJI MlOOHHoro 'lHcna, npen· 

JIO)I(CHHhiC B 3THX pa6oTaX, O'lCHL pa3JIH'lHhl. 0HH CBJI3aHhl 

C BBC.LJ;CHHCM TJI)I(CJihiX JICUTOHOB B paMI<aX CTaH,napTHOH 

SU (2) x U(l) l/ HJIH paCWHpCHHOH KanH6pOBO'IHOH rpyn· 

fibl/ 2 / , C H3MCHCHHCM MCXaHH3Ma reHepal.{HH MaCC / 3 / , 

C BBC.LJ;CHHCM HOBOH rpynnhl CHMMCTpHH U (1), CBJI3aHHOH 

C MIOOHHhiM 'lHCJIOM 14 / , H T.,rJ;. 0TMCTHM, 'lTO B HOBhiX 

MO.LJ;CJIJIX BCpOJITHOCTL pacnana Jl-+ e Y npH pa3yMHLiX 3Ha • 

'lCHHJIX napaMCTpOB 6JIH3I<a K COBpCMCHHhiM 3KCUCpHMCH· 

TaJILHhiM rpaHHI.{aM • .liOJILWOH HHTepec npe.rJ;CTaBJIJICT OTHO· 

WCHHC BCpOJITHOCTCH pacna.LJ;OB ll ..,. 3e H ll-+ e Y , fiOCKOJibKY 

3Ta BCJIH'lHHa O'ICHL 'lYBCTBHTCJILHa I< Bhl6opy MO.IJ;CJIH. 

B naHHoii pa6oTe Bhl'lHCJIJieTcJI sepoJITHOCTL pacnanoB 

It-+ 3 e H ll-+ e y B paMKaX nepeHOpMHpOBaHHOH MO.IJ;CJIH 
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Decker ,Pestieau 151 . Pacna,IJ; w-.e y 6bln y:>Ke pacc.woTpeH 

a 151 , O,IJ;H8KO pe3yJibT8Tbl H&WHX Bbi'IHCJieHHB HeCKOJibKO 

OTJIH'I&IOTCJI OT pe3yJibT8TOB, DOJiy'leHHbiX B 3TOB pa6oTe. 

1. O.ECY)J()lEHHE MO)lEJIH 

/~I 
B pa6oTe u, npe;:J;nonaraeTcJI, 'ITO narpaH:>KHan BJaa-

Mo;:J;eicTBHJI neDTOHOB C 38pJI:>KeHHbiM 6030HOM MO:>KHO npe,D;

CT&BHTb B BH,IJ;e 

. ig 
f= lg _(W-j +h.c.)+~(W- j' +h.c.), 

2y2 a a 2y2 a a /3/ 

r,ne j a - CT&H,IJ;&pTHbiB 3apJI:>KeHHbiB TOK neDTOHOB, 

., - ~2 G J =ey (1-y )v +'ily (1-y )v ; -=--= 
a a 5 11 a 5 e 8Mw y2 

G - KoHcTaHTa «<»epMH, M w - .wacca JapJI:>Keuuoro 6oJona, 

gR- KOHCT&HT& HOBOrO B38HMO;:J;eBCTBHJI. 

BTopoi 'IJieH B npaBOB 'I&CTH Bblp&:>KeHHJI /3/ ODHCbiB&eT 

B38HMO,IJ;eHCTBHe, KOTOpoe DpHBO,IJ;HT K HecoxpaHeHHIDJien

TOHHOrO 'IHCJia. 

H3 YCJIOBHJI 11-e YHHBepcaJibHOCTH Ha KOHCT&HTY CBJI3H 

3TOrO B38HMO,IJ;eBCTBHJI gR B pa6oTe 15 1 6biJIH DOJiy'leHbl 

cne;:J;yiO~e orpaHH'IeHHJI: 

gR 

0.01~ <-f ~ 0.04. 
g /4/ 

3c}MlleKTHBHWB narpaH:>KH8H /3/ D03BOJIJieT DOJIY'IHTio 

xouequoe Bblpa:>Keuue ;:J;JIJI a.wnnnTYAW pacna,lla /1/, nocxonJo

KY B03HHK810~e DpH BW'IHCJieHHH paCXO,II;HMOCTH nponop

llHOH8JIIoHbl HMDYJibCY 4!oTOH8, H B CHJIY rpa,nHeHTHOB HHBa· 

pHaHTHOCTH yHH'ITO:>KaiOTC.R /npH pacc.woTpeHHH pacna;:J;a 

/1/ B38HMO;:J;eiCTBBe DpOMe:>KyTO'IHbiX 6030HOB npe,nnona

raeTC.R TaKHM :>Ke, xaK a .wo.nenu Baiiu6epra-CaJia.wa
161 

/. 

O.nuaxo ,IJ;JI.R BW'IHCJieHH.R sepo.&THOCTei ;:J;pyrux npoueccos 

ueo6XOABMO c.nenaTb .wo;:J;eJib nepeuop.wupye.woi • .D;n.a 3Toro 

npe;:J;DOJIOlKBM, 'ITO KpOMe B3BeCTHWX 'leTWpex JieDTOHOB 

4 

.. 

cy~ecTBYIOT e~e qeTblpe TJDKenblx: ;:J;Ba ueiiTpanLHbiX N, 
- - c 1 N 2 u ,IJ;Ba JapJDKeHHbiX r 1 ,r 2 • pa3y JaMeTHM, 'ITO 

BBe,IJ;eHHe TJDKeJibiX nerrTOHOB He06XO,IJ;HMO ,IJ;JIJI nepeHOpMH

pyeMOCTH MO,nenH, B pacna,IJ;&X /1/ - /2/ 3TH neDTOHbl 

yqacTHJI He DpHHHM&IOT. 

B pa.wKax (:pyn:bl 8~(2) x ~ ~)) paccMoTpHM ;:J;y6neTbl: 

nesble 11 e _1 _ ~ 
IL e r

1 
r
2 

L 

H np&Bble, B KOTOpbiX DpOHCXO,IJ;HT CMeWHB&HHe HeBTPHHO 

C TJI:>KeJibiMH neDTOH&MH: 

[ v, cos ¢" + N 1 sin¢ -v 
8
sinc,b+ N 1 cos cp t r2 

["" cos : + N2 sin¢ -vll sin ¢_ + N2 cos cp ] 

rt R 

JlerKO BH,IJ;eTb, 'ITO &HOM&JlbHOe B38BMO;:J;eBCTBHe 3JieKT

poHa C MIOOHBbiM HeiTpHHO DpODOpllHOH&JibHO COS cp.D03TOMY 

gR 
3c}MlleKTHBHO COScp=- , H H3 HepaBeHCTBa /4/ DOJiyqaeM 

g 

0.01 $ cos 2 cp $ 0.04 /5/ 

reuep&JlHJI M&CC neDTOHOB H 6030HOB DpOBCXO,II;HT 38 

C'leT B3&BMO,neiCTBH.R C ;:J;y6neTOM H TpHnneTOM XBrrcos

CICBX 'I&CTQ, HeiTp&JibBWe ICOMDOHeHTW ICOTOpWX BMeiOT 

oTnH'IHwe OT BYJIJI saxyy.wawe cpe.lliiHe. 

HeiTpanJ.uwi TOK Jap.alKeauwx nenToHoB B 3Toi .wo.nenu 

BMeeT BeKTOpHWi X&p&KTep. 3TO D03BOJI.ReT 06'1o.RCHHTb 

.B&6JIIO,Il&IO~eec.R cei'I&C DO,Il&BJieBBe p - He'leTBWX 3clwlleKTOB 

B T.&lKenwx aTo.wax/9/, 

06paTBMC.R Teneplo Benocpe,D;CTBeHHO IC BW'IBCJieHBIO 

sepo.RTHOCTei pacna;:J;OB /1/ B /2/. ByAeM DOJib30BaTioC.R 

.weTpaxoi llaynu. Pac'leTw nposo,n.&TC.R s xanu6posxe Xo41· 

T&-cl»eiHM&H&. 

\5 



2. ,.,.-.ey 

)J.Harpawww, ~a10m.ue BKna~ B awnnHTY~Y pacna~a 111, 
npe~cTasneHLI Ha puc. 1. 

"'~ t - ,. t w; t -
- I _ L __ _ 

w· ~.. l - , l 
f ' 

~ •'r~. p p :,u, ~ e. ,P vp, vt e 

a 

w,-,
/- \ I -
I _, -Ji ~. Jt:_e ____ e 

e 

6 

Tf • 3apJIJKeHHaJI KOMllOHeHTa XBrrCOBCKOrO TpBnneTa 

Puc. 1 

BKna~bl ~Barpaww 161 B lal B KanH6posKe Xo41Ta

~eiiHMaHa B3aBMHO I<o:wneHCHPYJOTCJI. Y'IBTbiBaa Tonbi<O 
nepsblii: 11neH pa3no)l(eHHJI no M;2 , ~nJI awnnBTY~bl npo
uecca MO)l(JIO nony'IBTb Bblpa)l(eHHe 

r~e 

G e -, ) () M,. -== . - 8 ( u (p )(a+ by a q u P • V 2 8 rr2 p 5 pv v 

8: .Q_ cos¢ . 
2 

azm +m , bzm 11 -m 11 v
11 

lie J1 e 

m
11 

, mv. • MaCCbl lip. B II~ COOTBeTCTBeHHO, 
ll e 

q .. p-p'; p,p'- HMnynbCbl MIOOHa B 3Hei<TpOHa. 

6 

161 

171 

I 
I 

l. 
\. 

Bblpa)l(eHBe 161 OTHH'IaeTCJI OT COOTBeTCTBYIOIUero Bbl· 
pa)l(eHBJI, nony'leHHoro B 151, MHO)l(JITenew 113. 

BepoJITHOCTb paccwaTpBsaeworo pacna~a H ero OTHo
CBTenbHaJI BepOJITHOCTb COOTBeTCTBeHHO paBHbl: 

1 f'(p.-.ey)=-·( 
17 

2 2 
m,.,. -me 

2mll 

2 
3 aG 2 2 2 ) -:-::-3 8 (m + m ) 

16rr 11 p. 11 e ' 

2 2 
-3 a 2 m;;Jl +mve 

B(p.--.ey) .. f'(p.--.ey)/f'(p.--.evv)•--8 ( )·181 
2 rr m2 

ll 

r~e m B m - waccbl wrooHa B 3nei<TpoHa. 
ll e 

3. ,.,.__. 3 e 

IIepeii~ew I< paccwoTpeHBIO pacna~a 11 --. 3 e . 
0CHOBHOH BI<na~ B awnnBTY~Y 3TOrO pacna~a ~aiOT 

~arpaMMbl c BHpTyanbHbiM clloTOHOM I puc. 21 

e e 

;;L;~-
/ ....... 

- I ··---'...1....-_ ____. __ 
)I ~. Jt» - -e 

Puc. 2 

B paCCMaTpHBaeMOH MO~enB OTHOWeHBe I<OHe'IHbiX BI<na
~OB B awnnHTY~Y ~HarpaMM C BHpTyanbHbiM Z ·6030HOM 
I puc. 3al I< BI<na~y ~Barpaww c BBpTyanbHbiM y ·J<BaHTow 
onpe~enJieTCJI OTHOWeHHeM nponaraTOpOB 3THX 'laCTBU 

1 



2 
2 2 .2 m 

-q /(q +M~S T. Bxna,D;bl ,ZJ;BarpaMM JIUUI'IBoro TBna 

z 
I puc. 361 TaK)I(e oxaJwsaroTCJI Manw no cpasHeHBIO c sxna-
,!J;OM ,D;HarpaMM I puc. 21, ax OTHoweHae - m ~IM1v. llo3TOMY 
sxna,ZJ;OM ,D;HarpaMM I puc. 31 MO)I(HO npeHe6pe'IL. 

e e y_,-,w.t 
I • ~ • 

}l _,u ~, Jl,. e 

e .... ~~ y' , ....... 
- / ' z - ~ -
}l ~' Y, e e. 

e e 

wXt 
• I \ ..-

}1 ~. v,. e 

! e 

;~·e ..... __ , 
Puc. 3a 

~.~ 

w, ~ I I W, ~ 
I I ___ __,__ ___ _t_ -

p ~,v,. e 

Puc. 36 

8 

B 3TOM cnyqae aHTHCHMMeTpHJosaHHaJI no xoHe'IHbiM co
CTOJIHHJIM 3neKTpOHOS aMnnHTy,D;a BMeeT cne,D;yiOUUiii 06UUIB 
SH,D;: 

M,. -1-. ~- .u(p')(a+ by )(F (q 2
)a q + 

(2rr )4 q2 5 1 pv v 

+F (q2 )(q.q -q2 y )u(p)u(k')y u(-k)- (p' --k'), 
2 p p p 

2 2 r,D;e a , h - KOHCTaHTbl, F 1 (q ) , F2 (q ) -«lJyHKD;HH,JasacJI-
UUie OT q 2 , q ~p- p ' , p , k - HMnynLCLI MIOOHa B nOJH· 
TpOHa, p' , k' - HMnynLCbl 3neKTpOHOS. 

Kax H s cnyqae 11 .... e y -pacna,D;a, 6y,ZJ;eM paccMaTpH
aan. TonLKO nepswi •meH paJflO)I(eHHJI no M-w2 · B 3TOM 

..... 2 
npB6nH)I(eHBB K03~HD;HeHT npH{ q qp- q Yp) paseH HynJO. 3TO 
csJIJaHo c TeM, 'ITO aMnnHTy,ZJ;a nponopu;HoHanLHa Macce 
sapTyanLHoro HeiTpHHO, a K03~Hu;HeHTbl F

1 
(q2 )B F 

2 
(q 2) 

HMeiOT paJHYIO pa3MepHOCTL. 
TaKHM o6paJoM, s ,ZJ;aHHOH MO,ZJ;ena aMnnaTy,D;a npou;ec

ca 121 pasHa: 

M,.. 0 • a __ ·o·u(p')(a+by )a q u(p)u(k')y u(-k)-
2 V 2 • 77 q2 5 pv v p 

-(p' ... k'), 

r,D;e o , a , b onpe,D;enJIIOTCJI swpa)l(eHHeM 17 I. llpH ,D;anL
HeBWHX SLI'IHCneHHJIX TaM, r,D;e 3TO 6blnO S03MO)I(HO, Mbl 
npeHe6peranH Maccoi JnexTpoHa no cpasHeHBIO c Maccoi 
MIOOHa. 

B peJynLTaTe ,D;nJI sepoJITHOCTH pacna.Aal21 nonyqaeTCJI 
swpa)l(eHae 

a2 2 3 ..2 2 2 m r(tL->3e),.- a ·.m .()(m +m )(ln~-..!!..). 
192·rr5 i1 viL ve me 8 

0THOCHTenLHaJI sepOJITHOCTL pacna,D;a pasHa 

2 rrf!v +me a u e B ( IL -> 3 e ) • r ( IL ~ 3 e )I r ( 1L -> e v v ) = 2 • 2 x 

" miL 
miL 

X (ln- _11 )!:>2 
me 8 u . 

./9/ 
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,nnB OTHoweHHJI aepoJJTHOCTeil pacna.noa I 1/ H /2/ B ,naHHOH 
MO,neJIH llOJIY'ICHO Bhlpa:>KCHHC 

R=f'(w+3e)/f'(w-+ey):= 2.6 ~%0,006. 
TT 

TaKHM o6pa3oM, aepoJJTHOCTh pacna.na~~3e no'ITH Ha TPH 
llOpJI,nKa MeHhWC BepOJITHOCTH pacna,na ~-> e y. llo,n06HhiH 
pe3yJibTaT llOJiy'leH H B HCKOTOphiX ,npyrHX pa6oTax 131

. 

4. CPABHEHHE C 3KCIIEPHMEHTOM 

CpaaHHM nony'leHHhle pe3yJILTan>~ c HMCIOLUHMHCJI JKc
nepHMeHTaJibHhiMH ,naHHhiMH. 

B paccMaTpHBaeMoil Mo,nenu aepoJJTHOCTH pacna,noa I 1/, 
/2/ 3aBHCJIT OT Tpex napaMeTpOB: OT MaCC HCHTpHHO 
~ J! H ffi Ve H OT yrna CMCWHBaHHJI HCHTpHHO C TJI:>KCJlhiMH 
HCHTpaJihHhiMH JICllTOHaMH. 

HH:>Ke npHBe,Il,eHhl 'IHCJieHHhle 3Ha'leHHJI aepoJJTHOCTeil 
/8/, /9/ npH pa3JIH'IHLIX 3Ha'ICHHJIX 3THX napaMeTpOB. 

/a/ BocnoJIL3yeMCJI coapeMeHHblMH 3KcnepHMeHTanL
HblMH orpaHH'ICHHRMH ua Macchi ueiiTpHHO 

m < 35 3B, 
ve 

m <0.65 M3B. 
v 
~ 

COS 
2 

.jJ H3MCHJICTCJI 8 npe,neJiaX OT 0,01 ,no 0,04 
/eM. /5//. 3Ha'leHHJI BCpOJITHOCTCH B( 11 ->ey) H 
R (/1 ~ 3e) ,naHhl B ma611. 1. 

Ta61lUl#a 1 

cos2.p 0,01 0,02 0,03 0,04 

B( 11 -.ey) 2,98 .1o-9 5,96 .1o-9 8,94 ·10-9 1,19 ·1o-8 

B(w•3e) 1 84 .1o·n 3 68 .to:11 5 44-10 · 117 26 -1o·11 
' ' t ' 

10 

I -

/6/ EcnH paccMaTpuaaTb ueiiTpHHO KaK opTorouaJihHhle 
KOM6HHa:UHH HeKOTOphiX 'laCTH:U v H v, C MaCCaMH 
m H m, 171: 

V ""V Cose + v'sine e 

v z - v sine + v , cos e ' 
11 

7T 
npH'ICM yroJI CMeWHBaHHJI He MaJI /CKa:>KeM, 0-4 /, 
TO Ha MaCChi m H m 'H3 3KCllepHMCHTaJihHhiX ,naHHhiX 
nony'laiOTCJI cne,nyiOli.(He orpaHH'ICHHJI m. m '< 35 3B. 

B 3TOM cnyqae aepoJJTHOCTH B ( fl•e y) H I3 (f1·• 3 e) 
yMeHLWaiOTCJI npHMepuo ua 8 nopJJ,nKoB / ma6A.2/. 

Ta61lUl#a 2 

') 

cos~¢ 0,01 0,02 0,03 0,04 

B(w-.ey) 1,74-10·173,48 -10·11 5,22-1o·l76,96 -10·11 

B( 11 -.3 e) 1,07 -10"192,14 -10"19 3,22 ·10·194,29 ·10·19 

TaKHM o6pa30M, H3- 3a CHJihHhiX orpaHH'IeHHH ua aenu
'IHHY yrJia CMeWHBaHHJI </J llOJiy'leHHhiC Bhlpa:>KeHHJI ,nJIJI 
B (/1-•e y) H B (/1->3e) cna6o 3aBHCJIT oT 3Toro napaMeTpa, uo 
CHJihHO H3MeHJIIOTCJI /Ha 8 llOpJI,nKOB!/ C H3MCHeHHeM MaCChi 
ueiiTpHHO. llpH 3Ha'leHHJIX Mace ueiiTpHHO, 6JIH3KHX K 3Kcne
PHMeHTaJihHhiM rpauu:uaM / cnyqail /a/ I, aepoJJTHOCTH pac
na,nOB /1/,/2/ cpaBHHMbl C Cyll(eCTBYIOIIUIMH orpaHH'IeHHJIMH: -- --

HOBble 3KcnepHMeHTaJibHhle orpaHH'ICHHJI ua aepoJJTHOCTh 
exp ·9 11 ; 

pacna.na f1->ey B (/1--+ey)<1.1-10 /CHH, Waeil:uapHJJ/ 0 

Bexp ~ -• ey )< 5·0·10- 9 /T PHYMcl>, Kaua.na/ 1111 . 

,nnB pacna.na 11 ... 3e nyqwee 3KcnepuMeHTaJihHoe orpauu
'leHHe llOJiy'leHO B ,ny6ue 181 

exp -9 
B (11--3e)<1.9-10. 

B cnyqae /6/ aepoJJTHOCTH B(!l--+ey)HB (11-.3e) MHoro MCHLWe 
COOTBCTCTBYIOIIUIX 3KCnepHMeHTaJibHhiX orpaHH'IeHHH. 

11 



3AKJIJOqEHHE 

B ~aHHoi pa6oTe B paMKax nepeHopMHpoaaHHoi Mo~enH 
6wnH paccMoTpeHw pacna~w 11 ..... e y H 11-o3e • IIonyl.feHHiale 
Blalpa~eHHS ~g BepOSTHOCTeH 3THX pacna~OBH3MeHSIDTCS 
B ~OBOn:bHO WHpOKHX npe~enax B 3aBHCHMOCTH OT 3Hal.feHHH 
MaCC HeHTpHHO H, B l.faCTHOCTH, MOryT 61a1T:b 6nH3KH K cy
mecTBYIDmHM 3KcnepHMeHTanJ:.HiaiM aepxHHM rpaHHUaM. Be
posTHOCT:b pacna~a 11->3e B 3TOH MO~enH Ha TpH nops~Ka 
MeHJ:.We BepOSTHOCTH pacna~a 11-+ey. 

B 3aKnrol.feHHe aBTOP awp~aeT rny6oKyiO 6naro
~apHOCT:b C. M .liHneHJ:.KOMY H C. T .IleTKOBY 3a nocTaHOBKY 
3a~al.fH H MHoroqHcneHHiale none3Hiale o6cy~~eHHS. 
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