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LlHHeil:xaH M., HaMcpail: X., 0M6oo 3. P2 - 9038 

Bbi'IHCneHae nonpaaoK BbiCIIIero nopsmKa TeopHH B03MYllleHHil: 
K pacnany Me30HOB B HenOKSnbHOil: KBBHTOBOil: TeOpHH nons 

B p8MK8X HenOKSnbHOll 8hi'IHcneHa aepoHTHOCTb pacnana K~ ... fL + fL
TeOpHH cna6hiX B38HMOAeii:CTBHHo nony'leHO pa3yMHOe orpaHH'IeHHe Ha aneMeH
TapHyJO nnagy f > IQ-16cM cna6biX aaaaMoneii:CTBHii: c noMOlllbJO nonxonsme-

ro Bbi60pa HenOKBnbHOr'O ljlopM¢8KTOpa HeliTpHHOo 3necb f XapaKTepH3yeT 
o6nacTb, rne HapymaeTC.Il noKanbHOCTb cna6oro aaaaMoneliCTBHS!. TaKJKe o6-
cyJKnaeTC.Il B03MOlKHOCTb cy!lleCTBOBBHHH BHOMSnbHOr'O B38HMOAeHCTBHll nenTD

HOB npH BblCOKHX 9HeprHliXo 

Pa6oTa BbmonHeHa B Jla6opaTOPHH TeopeTH'IeCKOii: ¢H3HKH OHHH. 

Coo6meHHe 06J.e.ltMHeHHoro HHCTHTyTa g,nepHblx Hcc.ne.nosamdi 
,lzy6ua 1975 

Dineykhan M. , Namsray Kh. , Omboo Z. P2 -9038 

Calculation of the High Order Corrections 
of the Perturbation Theory for 

the Meson Decay in the Non-Local 
Quantum Field Theory 

The K'L ... fl+ fL- decay rate is investigated within the 
framework of non-local quantum field theory of the weak 
interactions. We have derived bounds for the f ~ lo-16cm 
(for the decay K'L ... fl+ fL-) by means of appropriate selec
tion for the form factors of the non-local model. Here 

f = ± is an elementary length determining the domain 

where the weak interactions become non-local. Some possi
bility of existence of an anomaly interaction between the 
leptons at high energy is also discussed. 

Communication of the Joint Institute for Nuclear Research 
Dubna 1975 
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Q 1975 06'1oeOuHeHHbiU UHCI'JUMYIII JIOepHbiX UCCAe006QHUU ,ay6Ha 

1. BeeOeHue 

Hccne.noaauue nonpaaoK Bblcwero nopJI,nKa no cna6oMy 
B3aHMO,neiiCTBHIO B paMKaX 06bl'IHOH TeOpHH DOKa3blBaeT, 
'ITO ecTh npoTuaopeque Me)I(J(y npe,ncTaaneuueM o ecTecT
BeHHOM o6pe3aHHH pOCTa cna6LIX B3aH~o,neHCTBHH C 3Hep
rHeH npu 3HepruJix nopJI,nKa ;\ '""' G-1 ~ 10 3 F3B, /P -~ 

1 -n I '""'- = 10 CM H 3KCDepHMeHTaJihHhiMH ,naHHLIMH, Tpe-
;\ 

6yiO~HMH o6pe3aHHJI DpH 3Ha'IHTeJihHO MeHhWHX 3HeprHJIX-
UOpJI,nKa uecKOJihKHX .necJITKOB F3B /eM. o63op I I I /. 

TaKoe npoTuaopeque B03HHKaeT KaK a Teopuu c npoMe~y
TO'IHLIM "-6o30HOM, Tal< H B 'leTblpexi!JepMHOHHOH TeOpHH 
cna6oro B3aHMo,neiicTBHJI. Hau6onee pe 3KO 3TO npoTHBope
que npoJIBnJieTcJI a uenenTOHHblX H nonynenTOHHLIX pacna.nax. 
H3aecTuo, 'ITO pac'leTLI pJI,na 3THX npo~eccoa /pa3HOCTh 
Mace K[,- H K~-Me3ouoa, pacna.n K 0L-. 1'-+1'-- H .np./ npuao,nJIT 
I< O'leHh HH3I<HM 3Ha'leHHJIM HMDYllhCa "o6pe3aHHJI" /\"' 
"" 2-:-5 F3B /HnH f dO -l4 CM/: OTCJO,na 06LI'IHO ,nenaeTCJI 
BLIBO,n 0 He06XO,nHMOCTH MO,nRiiJHKa~HH 'leTwpexi!JepMHOHHOB 
Teopuu cna6Lix B3aHMOAeiicTauii. B .nauuoii pa6oTe noKaJaHo, 
'ITO c noMO~hiO no.nxo.nJI~ero BLI6opa uenoKallbHoro I!JopM
IilaKTopa ueiiTpuuo Mo~uo o6oiiTH :ny TPYAHOCTh. 3To o61..Rc
HJieTcJI TeM 06CTOJITeJihCTBOM, 'ITO B HeJIOKaJibHOB Teo
pUB I 2 / cymecTayeT liJYHK~uouanhHLiii npoH3BOJI B BLI6ope 
HeJIOKaJihHOrO I!JopMI!Jai<TOpa, CBJI3aHHOrO C B3MeHeHHeM 
BH,na DOTeH~Hana /3JieKTpOMarHHTHLIH H "cna6Liii"/ Ha Ma
JILIX paccTo.RHHJix /2 '3 I . 

)J;o Tex nop, noKa MLI HH'Iero He 3Haeu o noBe,neHHB npapo
ALI Ha MaJihiX paCCTO.RBB.RX, HeT HBKaKBX OCHOBaHHB npe,[{DO'IB-
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TaTL O,IJ.HH cnoco6 HapyweHHS noxanLHOCTH /cxalKeM, pery
nspuJau;uoHHas npou;e,IJ.ypa Tuna Ilaynu- Bunnapca/ ,IJ.pyroMy. 
Ilo3TOMy, ua Haw B3rnsJJ., H Heo6xo,IJ.HMO coxpaHHTL npoH3-
BOn, ICOTOpLIB n03BOnSeT YCTpaHHTL BLIWeyxa3aHHOe npOTH
BOpeque. 3aMeTHM, 'ITO 3TOT npOH3BOn ,IJ.OnycxaeTCS OCHOB
HLIMH npHHIJ;HnaMH ICBaHTOBOB TeOpHH nruoc Tpe60BaHHeM cxo
,IJ.HMOCTH BCeX rpa,4IOB ClleBHMaHa. 

3,1J.eCL Ta.KlKe 06Cy)I()J.aeTCS B03MOlKHOCTL CYJI{eCTBOBaHHS 
aHOManLHOrO B3aHMO,IJ.eBCTBHS Me)I()J.y nenTOHaMH npu BLICO
xux 3Heprusx. Iloxa3aao, 'ITO aau6onee TO'IHWe coBpeMea
uwe 3KCnepHMeHTLI no H3MepeHHID aHOManLHOrO MarHHT
HOrO MOMeHTa nenTOHOB, n3M60BCKOrO C,IJ.BHra, cne.KTpa 
pacna,IJ.a H BpeMeHH lKH3HH Me30HOB BnOnHe ,IJ.Onyc.KaroT auo
ManLHOe B3aHMO,IJ.eBCTBHe 

G' - -
Ha = - i --:::=- ( 110 a v /1 ) ( v /1 0 a 11) /1/ 

y2 
c ICOHCTaHTOB CBJI3H G'= CG"" G/a ( a-1

= 137) npH e ? 
> 10- 16 CM. 

Cne,IJ.yeT OTMeTHTL, 'ITO 6onLwaJI BenH'IHHa MaccLI 11 -
Me30Ha MOlKeT 6WTb o6ycnoBneHa 3THM B3aHMO,IJ.eBCTBHeM 
/1/. He,IJ.aBHO r .B.EcllHMOBLIM Hero COTpy,IJ.HHKaMH / 4 / 6wno 
no.Ka3aHO, 'ITO MOlKHO 06'LSCHHTL pa3'IOCTb MaCe Me)I()J.y 
3nexTpoHoM H 11-Me30HOM, ecnu npe,IJ.uonaraTL HapyweHue 
YHHBepcanLHOCTH cna6wx B3aHMO,IJ.eBCTBHB B 'IHCTOM v- v 
B3aHMO)J.eBCTBHH. 

lionee JJ.OCTyneH aa6ruo)J.eHuro cna6wB: npou;ecc, o6yc
noBneHHLIB B3aHMO,IJ.eBCTBHeM /1/ - .npeBpall{eHHe HeBTpHHO 
B /1 + /1 H v B KynOHOBOM none JI)J.ep (v/1 + Z-.lfi +/1++/1- +Z). 
B pa6oTe /5/ awqucneHo ce'leHue 3Toro npou;ecca, xoTopoe 
npHHHMaeT BH,IJ. 

2z2a2G2 -1/3 -1 -1/3 
a = m

17
A w ( fu g 2m 

11 
m rr w A - 2) , 

9 rr 3 

r,IJ.e .A - aTOMHLIB Bee JI,IJ.pa H w - 3HeprHB HeBTpHHO B 
na6opa TopaoB: cucTeMe xoop,IJ.HHa T. Mw BH,IJ.HM, 'ITO B cnyqae 
aHoManLHoro B3aHMO,IJ.eBCTBHB /1/ G -. G' ceqeuue 3Toro 
npou;ecca ,IJ.nJI nerxux JI,IJ.ep cpaBHHMO no nops,IJ.xy BenH'IHHLI 
C Ce':leHHeM pacceBHHB HeBTpHHO /H aHTHHeBTpHHO/ Ha 
3nexTpoue. 
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Ta.KJIM o6pa3oM, aa6ruoJJ,eHue MroouuoB: napw B xynouoB
cxoM none S,IJ.ep B HeBTPHHHLIX 3KCnepHMeHTax QEPHa, 
CllHAJia B liaTaBHH H CepnyxoBa HMeeT 6onLwoe 3Haqeaue 
)J.nS 06HapylKeHHS aHOManLHOrO B3aHMO)J.eBCTBHS /1/, eCnH 
ORO Cyll{eCTByeT, H TeM CaMWM npe,IJ.C.Ka3LIBaeT Hapyweuue 
YHHBepcanLHOCTH cna6oro B3aHMO)J.eBCTBHS nenTOHOB npH 
BLICOICHX 3HeprHSX. 

HaCTOSII{as pa6oTa nOCBS~eHa BLI'IHCneHHID BepOSTHOCTH 
pacna,IJ.a K ~ --. 11 + 11 - H nonpaBox 3a C'leT B3aHMOJJ.eicTBHs 
/1/ x cnexTpy pacna,IJ.a 11 -MeJoHa. 0TMeTHM, 'ITO aaoManL
aoe /lV/1 -BJaHMO,IJ.eBCTBHe ,IJ.aeT B.Kna)J.W B BepOSTHOCTL 
pacnaJJ,a K L 2 H rr L 2 -MeJOHOB, O,IJ.Haxo nocne nepeaopMu
POBKH KOHCTaHTLI CBJ13H G - cna6wx B3aHMO,IJ.eBCTBHB H Be
nH'IHHLI f K , rr, B03HHxaro~eB: 6naro,IJ.aps BHpTyanLHWM 
CHnbHLIM H axcaanLHOMy cna6oMy B3aHMO)J.eBCTBHSM, MLI 
npHXO)J.HM lC BLipalKeHHID )J.ns BepOJITHOCTH pacna,IJ.a 

\\ c~ 
K,rr 

2 r )2 G (fK TT r_:::...L:.:.. 

8rr 
m 2 m

2 

K, rrm L ( 1- __ L __ ) 2 
m2 ' 

L=e,/1, 

K,rr 

He JaBHCJIII{eMy OT f u C . B ,IJ.aHHoB: pa6oTe paccMaTpHBa
eTcs cnyqai, xor,IJ.a cna6oe B3aHMO,IJ.eBcTBHe onucwBaeTCJI 
B HenoxanLHOB 4-cllepMHOHHOB Mo,IJ.enu /2 I. HanoMHHM, 'ITO 
BBe,IJ.eHHe HenoxanLHOCTH 3cllclleKTHBHO npHBO,IJ.HT .K cne,IJ.yroll{eB 
MOAHclluxau;uu HeiTpHHHoro nponaraTopa: 

v ( -p2 e 2) 
----- -· -------

" A /2/ 
p + i E p + i E 

HJIB, B kOOp,IJ.liHaTHOM npe,IJ.CTaBneHHH, .K eB.KnH,IJ.OBOB o6naCTH 

S v ( x) 
c 

A 

2ix 1 ---
(2rr)2 x 4 

A 2 
_. ~ _l_W(~) 

( 2 TT )
2 

X 4 f 2 
/3/ 

B JJ,anLHeB:weM none 3HWMH oxalKyTcx cneJJ,yroii{He BcnoMora
TenLHLie cllYHKIJ;HH 

u(') =r-
1
(2+ ') fduu,\\'(u), v(O=r-1(3-() /"duu,_ 2 {W 2{u)]', 

0 0 
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r,D;e ciJyHKU.HJI \\'( U) MO>KeT 6b1Tb Bb16paua B BH.D;e 

\\(u) =B(u-1) /5/ 

.D;JIJI ciJopMcllaKTopa V ( -p 2f 2 ) , JIBJIJIIOll.\erocJI u.enoii ciJyHKU.Heii, 

nopJI.D;OK poCTa KOTOpOH p = 1 
2 

2. Br.lt~UcAeHue HeumpuHHo- AenmoHHoii nemAu 
U eepJUUHHOU OuazpaMMf>l 

IJpe>K.D;e 'leM npHCTYDHTb K OU.eHKe BKJia.D;OB B BepOJITHOCTb 

pacna.D;a Me30HOB .D;HarpaMM, noKa3aHHhiX ua puc. 1, pac

CMOTPHM OT.D;eJibHO .D;HarpaMMY HeHTpHHHO·JiellTOHHOH neTJIH 

I puc. 1 a/ u aepwuuuyro .D;HarpaMMY /puc. 16/. Ilony'leHHhle 

.D;JIJI HHX Bblpa>KeHHJI 6y.D;yT HCllOJib30BaHbl npH Bbi'IHCJieHHH 

HCKOMhiX nonpaBOK. 

HTaK, o6paTHMCJI K .D;HarpaMMe la. Eii cooTBeTCTByeT 

'IJieH S -MaTpHIJ.hl /no.D;po6uoe Bhi'IHcneuue .D;aeTCJI B pa6o
Te /S/ I 

Ka~(p) = ifd4
xeipx ~OaS 11 (x)Of"}Dv(-x) 

PaP{i 
ga~Kt(p2) + --..-K2(p2) 

t-> m2 
11 

/6/ 

TaK KaK B .D;aJibHeiiweM npu cpaaueuuu pe3yJibTaTOB pacqe

Ta C 3KCnepHMeHTOM Mb16y.D;eM npe,IUIOJiaraTb, 'ITO m ~ f 2 « 1 
u p2 f2 « 1, 6onee none3HhiMH oKa>KyTCJI npu6nu:>KeHHhle 

Bblpa:>KeHHJI .D;JIJI 3THX ciJyHKU.HH: 

2 2n2 
1 u( 1) m 2 m t 

K1 (p 2)= -!---+_!!:_ [(1- -p 2 ) (fn _11_ + u '(0) - tf; ( 1))-
rr2 f 2 4 3 m11 4 

/7/ 

_ ~ + J.!p 2 + 1 + _l __ ( 1- p 2 ) 3 fn ( 1- p 2 ) ] l , 
6 18 m11 3p2 3p4 m11 m11 m11 m

11 

6 

K (p2) 
2 

m2 m2f2 
~ lfn __l!;:__ + u '( 0) - tj;( 1) 
6 772 4 

+ ( l - - 3- + - 2--) fn( 1- p 2 ) l, 
p4 p6 m11 m m 

11 11 

r.D;e p 2 =p2jm2. 
m/1 /1 

,..... 

5 
6 

,1-L / l{ 
I 

-----+-

~ f. 
I 

I 

I 
I 

" ' 

~ ,,....-+-

.1' 
5 

"~ 
"' 

~ 

Puc. 1 

I 
~~ 

.P \ 
' 

~Ve 
........ 

2 2 --+ --+ 
2 p2 

p m/1 mil 

"-.._/ -.r-
~ 

A 
Q 

' tv,. 
/ ~ 

(3.1 -- -:t. 
B 

/8/ 
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PaccMoTpHM aepmHHHYJO .D;HarpaMMY, H3o6pa)l(eHHYJO Ha 

puc. 16. 3TOH .D;HarpaMMe COOTBeTCTBYST MaTpH'IHLlH 3Jie· 

MeHT 

G,2 
. - ( ) ~( (1) ( 
ITvfl- q2 Ia k,qz)v(p), 191 

r.D;e 

.. 
A 

A 

<> i 4 \ k1-q+mv p+k1 
l (1 ( k, q

2
) = Jf d qd 10 0 (:3 X 

a (277)8 pm~-(k 1 -q) 2 -if (p+k 1)2 +if 

A 

V(-( k )2 £2.. 0 -k1- q2+ ml'- 0 q V(- 2£2) 0 
x P+ 1 1 a 2 2 . P :1 . q (:3• 

m 1'- - ( k1 + q2) +If - q - u 

(k=p-q2} 1101 

H, onycKaB 3JieMeHTapHLle .D;JIHHHLle l:SLlKJia.D;KH, npHBe,D;eM 

pe 3 ym. Ta Thl pa3JIO)I(eHHB liiYHKJJ;HH l ~1 
)( k, q ) K 'IJieHaM no

PB.D;Ka fn m 2 E2 : 
(1 

(fl-) 2a u{-~ I 2 1 a (k, q2) == 0 a- ---.r-2 mfl pO a+ 
774£4 77 £ 

8((1) 5 2 

+ 2m I'- k a ( 1- y5) ( 2t\ + -
3
- - 18)- 3~ q2a ( 1- Y5) l + 

-{3-ioo 2 
+ 1 f d( u(()u(-0 [ 20 (a- 3 + 5(+( )-

3~f2i -{:3+ioo ((1+()sin77( ~a 2(2+() 

( 1 <{3<2) 

- m 1'- q 2a ( 1- Y 11) - (m 1'- P a ( 1 - Y 5) ] ' r.D;e (1<{3<2)1111 

8 

a 
• -{:3-ioo 

J 
-{3 + ioo 

(1<{3<2) 

u( () u (-2-() 
d(-----

(( 2 + () sin11( 

[ a 11 a ( a (f1-) a 1 ] p=2 --- -+- 1+-fna}+2A(a-1}+o (-+-) 
9 36 2b b 3 6 ' 

8 <v>= fh m~f 2 + u'(-1} - f( 1)' 
4 u(- 1} 

a=2p·q2 
2 ' m 
fl 

a a2 a 2 a3 
A= - + -- + -- £n a + -- fn a 

3b 3b 2 2b 2 3b 3 ' 
b=1-a. 1121 

Haii.D;eM, HaKOHeu;, Ma TPH'IHLIH 3JieMeHT, COOTBeTCTByJO

IJJ;HH .D;HarpaMMe puc. le. 

G G'2 - -
i-==- ---:;--- ( e(q::l) oa jJe (q 1)) llaf)k) (vi'- (q2) 0(31'- (p})' 1131 
v ~ '-' 

r,D;e II p (k) ccK (fl)(k)K(:nfl) (k) • k = q1 = q3 =p -q2, a liiYHKJJ;HB ( fl) ae av a 
K a/:l ( k) onpe.D;en eTCH BLipa)l(eHHeM 161. 

3. Pacnao Kt-. 1'- + 1'--

Pacna.D; K'L -. 1'-+/1- ao BTopoM nopB.D;Ke no G onH-

CLiaaeTcB .D;HarpaMMoii puc. 2. Ilpe)I(.D;e 'leM nepeiiTH K BLI

'IHCJieHHJO MaTpH'IHOrO 3JieMeHTa, COOTBeTCTBYJOIJJ;ero 3TOH 

.D;HarpaMMe, OTMeTHM, 'ITO OJJ;eHKa JII06oro BKJia,D;a 3a C'leT 

CJia6oro B3aHMO.D;eHCTBHB C yqaCTHeM a.D;pOHOB Tpe6yeT 

3HaHHB onpe.D;eneHHLlx a"nei<'l-oa a.D;pOHHoii .D;HHaMHKH. ITo

CKOJibKY B HaCTOBIJJ;ee BpeMJl TeOpHB CHJibHOrO B3aHMO.D;eHCT· 

BHB OTCYTCTByeT, 6y.D;eM OnHCLlBa Tb a,D;pOHHLle BepWHHLl 

IHanpHMep, KNN !lleHoMeHonorH'IecKHMH !llopMiilaKTopa-

k2 
MHI. B HH3K03HepreTH'IeCKHx •npou;eccax I « 1 , 

M2 
xap. 

M xap. "' mP I 3TH lilopwlilaKTOPLl 6y.D;eM annpoKCHMHpoaaTb 
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llonyqaeM ,!J,JIB OTHOilleHHB BepOBTHOCTeH 

f'(K~-•I.l+l.l-)/r(K+--. !.l+v) :'. 2·10,...
9

, 

r,!J,e MLI nOJIO:>KHJIH f "' 10 -lol CM, f~N:\ _' lrr " 5 - 8 
I o6pa6oTKa 3KcnepuMeHTa .IJ.aeT 3Ha'leHHB 4:; f 2 ;( 4 :r _;_ 11, 
eM. o63op I 7 I 1 u - KN -

1 00 ' 1 00 ' 1 u(()= J du·U W'(u)= fdu·U o(u-1)=-
1(2+() 0 1(2+() 0 r(2+() 

TaKHM o6pa30M, BLI'IHCJieHHLIH BKJia,!J, BHpTyaJibHLIX CJia-

6LIX B3aHMO,!J,eHCTBHH BO BTOpOM nopB,!J,Ke no G B pacna.IJ. 

K'L .... !.l + fL- OKa3blBaeTCB .IJ.OBOJILHO 6oJILIIIHM npu HeKoTo

poM KOHKpeTHOM Bbl60pe cl>opMcl>aKTOpa lnoTeHu;HaJia/TeOpHH, 

KOTOpbiH ,!J,aeT orpaHH'IeHHe £ 2' 10 - 1'1 CM. C ,!J,pyroH 

CTOpOHbl, no- BH,!J,HMOMY, HCTHHHaB 3JieMeHTapHaB ,!J,JIHHa 

CJia6blX B3aHMO,!J,eHCTBHH ,!J,OJI:>KHa 6b1Tb BeJIH'IHHOH MeHbllleH, 
-14 "=" 

qeM 10 eM. ..:1TO Ka:>Kyll1eecB npoTuaopeque nerKo 

ycTpaHBeTC.JI nyTeM COOTBeTCTBYIOll1ero Bbl60pa cl>opMcl>aK

Topa. 

~eHCTBHTeJibHO, CpaBHHBaB noJiy'leHHO~ OTHOilleHHe ae

pOBTHOCTeH c Ha6JIIO.IJ.aeMblM 3Ha'leHueM I 8 I 

l'(K~ -•!L-1fL-) +4 
--- ~ ( 12 ) 10 

r( K o _, a U ) - 8 
L 

HaXO,!J,HM 

e ~ 6 · 10-ifju 1·'2 ( -1) \ £n 12,5 -- fn U ( -1) - fn \ 2 CM • 

~JIB cl>opMcl>aKTopoa V( z) nopB.IJ.Ka pocTa p = ; , cl>YHKUHB 

W ( u) c yqeTOM TeopeMbl llaynu- BurHepa 19 I npe.IJ.CTaBH

Ma B BH,!J,e: 

" ( u) = e ( 1- u) f( u) + e ( u- 1) . 

12 

Ecnu, HanpuMep, Bb16paTL 4>YHKUHIO f( u) a npocToB: cl>opMe 

f( u ) '-" u 2 [A ( 1 - u) + 6] + u 3[ B ( 1- u) - 3 2] + u 4 [ C ( 1- u) + 27] , 

r.IJ.e (,_, B""A=d, 
TO MLI HMeeM 

d - noJIO:>KHTeJibHOe npOH3BOJibHOe 'IHCJIO, 

p ;;:. 10-16 CM ( d"' 10-~ , 

'ITO COOTBeTCTByeT OIJ;eHKe, noJiy'leHHOH H3 aHaJIB3a ,!J,pyrBX 

HB3KO- 3HepreTH'IeCKBX 34>cl>eKTOB /31, 

4. Cy111ecmeyem 11u aHoMallbHOe e3auMooeucmeue 
MeJKoy AenmoHaMu? 

Tenepb B03HHKaeT BOnpoc, ,!J,OnycKaiOT JIB HaH60Jiee TO'IHO 

coapeMeHHLie 3KcnepuMeHTbl no H3MepeHBIO cna6wx nponec

COB npH HH3KHX H BLICOKHX 3HeprHBX CYll1eCTBOBaHBe aHo

MaJibHOrO B3aHMO,!J,eHCTBBB nenTOHOB C KOHCTaHTOH CBB3H 

G' = G • C H KaKoaa aenH'IHHa C? 0TBeT Ha 3TOT aonpoc 

,!J,aeT aHaJIB3 nonpaBOK BblCIIIHX nopB,!J,KOB TeopBB B03MY111eHBH 

no CJia6oMy B3aHMO,!J,eHCTBHIO K aMnJIBTy,!J,aM Ha6JIIO,!J,aeMLIX 

npou;eCCOB npH MaJiblX H BLICOKHX 3HeprHBX. 

BBe,!J,eHHe aHOMaJibHOrO B3aHMO,!J,eHCTBHB C KOHCTaHTOH 

CBB3B G' H3MeHBeT BeJIH'IHHY nonpaBOK, BLI'IHCJieHHLIX B 

pa6oTe 131. MLI Tpe6yeM, '1To6w nonpaBKH 3a c'leT 3Toro 

aHOMaJibHOrO B3aHMO,!J,eHCTBHB K Ha6JIIO,IJ;aeMLIM npou;eccaM 

6LIJIH TaKHMH, 'IT06LI He npOTHBOpe'IBJIB 3KCnepBMeHTaJibHblM 

,!J,aHHLIM npB HeKOTOpLIX pa3yMHLIX 3Ha'leHBBX 3JieMeHTapHOH 

,!J,JIBHLI £ ~ 10 -
16 

CM. 

H3 aHanu3a nonpasoK 3a cqeT cna6wx B3aBMO.IJ.eB:cTBBH 

K aHOMaJibHOMY MarHBTHOMy MOMeHTY nenTOHOB, JI3M60B

CKOMY C,!J,BBry aTOMH~X ypOBHeH, cneKTpy pacna,!J,a H BpeMe

HB :>KB3HB Me30HOB onpe,!J,eJIBeTCB orpaHB'IeHBe Ha BeJIH'IBHY 

KOHCTaHTLI CBB3H G' npB £ ~ 100-16 
CM. 

~eHCTBHTeJILHO, eCJIB Cyll1eCTByeT aHOMaJILHOe B3aHMO

,!J,eHCTBHe, TO BKJia,!J,LI BHpTyaJILHLIX CJia6LIX B3aBMO,!J,eHCTBHH 

B aHOMaJILHLIH MarHBTHLIH MOMeHT JJenTOHOB H JI3M60BCKBH 

C,!J,BHr, BLI'IBCJieHHLie B pa60Te 13 I, npBHBMaiOT BB.IJ. • 
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CJIC~yJOll\CC orpaHB'ICHHC Ha ( ;d 100 "'1/a, DpB f ~ 10-l6 
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Ha6mo)l.aTLC.ft B HeHTpHHHLIX 3KCnepHMeHTaX, r)l.e HeHTpHHO 
npeapamaeTCB B ll + , ll - H vll B KynoHOBOM none B.IJ.ep. 

B 3aKmoqeHHe OTMeTHM, "'TO cymecTBOBaHHe aHoManLHo
ro B3aHMO)l.eHCTBH.ft o6ycnOBnHBaeT 6onLWYIO BenH"'HHY MaC
Chi ll -Me3oHa. KaK H3BeCTHO,~H3H"lecKaB Macca ~a~THULI 
onpe.D.en.HeTcB non10coM ee ~YHKUHH rpuHa G(p)=l, (m0 -p-l(p)--iE~ 
)J,uarpaMMa, .D.aiOmaB 6onLwoil BKna.D. B nonpaBKY K Macce 
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,.,...~, 

/ ' I ,_-...... \ 
. / ~ \ 
It \ 

\ \ 
II \\ 

ft~l ~ j~ 
• t;: G: 

Puc. 3 

MacCOBLIH oneparop l(p) HMeeT CTPYKTYPY 
A A 

l(p) =p( 1+ y5) l(p 2 )' 

llOCKOnLKY TeOpHB 

3.D.eCL 

l(p2) = 

-{3-ioo m2e2 

X J d((~ 
-{3+ioo 

4 

{2<{3<3) 

16 

y 5 - HHBapHaHTHa. 

. G 2c 2 4 
1 mil ___ ___,___X 
2(217) 4 

p2 ( ['(()['(-2---t;) v(2+() F {-:?r-(,-{;3;~. 
) 2 I mil 

«<>H3H"leCKaB Macca ll -Me3oHa onpe.D.en.HeTCJI 
m = m 

0 
+ m l ( m ) , OTCIO.D.a 

ll ll ll 

(omll)w = l(m ) . 
ll mil 

OueHHBaB BKna.D. .D.HarpaMMhl 3, Mhl HMeeM 

( omll) w 

m 
ll 

G2C 2 v(O) -- --
174 e 4 

KaK 

llpHHHMa.ft BO BHHMaHHe f {, 10-lS CM B C"' 10 2, nony-

( om ) 
"'BM ll w = 1 . TaKHM o6pa3oM, co6crBeHHaB Macca 

m 
ll 

mil= m0 + (omll) w ll -Me30Ha HMeeT, B OCHOBHOM, "cna-
6oe" llpOHCXO>KJ],eHHe, eCRH cymecTByeTaHOManLHOe B3aHMO

J],eHCTBHe /1/. 
ABTOpbl C"'HTaiOT CBOHM npHBTHbiM ,D;OnrOM no6naroJ],a

pHTL .D.OKTOpa r .B.E~HMOBa H ero COTPY.D.HHKOB 3a HHTepec 
K pa6ore H CTHMynupyiOmue o6cy>K.D.eHHJI, 3aMe"laHHB, a 
TaK~e yqaCTHHKOB CeMHHapa HHCTHTYTOB MaTeMaTHKH, ~H-
3HKH H rexHHKH AH MHP 3a none3Hble o6cy>KJ].eHBJI. 
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