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HaaHOB M.A., OxnonKoaa B.A. P2 - 12638 

HenenTOHH~e pacnaA~ KaOHOB a HenoKanbHO~ KaapKoao~ 
MOAem1 

B paMKax HenoKanbHO~ MOAen~ KBapKoa paccMOTpeH~ He
nenTOHH~e pacnaA~ KaOHOB. BaeAeHo cna6oe 4eT~pexKaapKoaoe 
B3a~MOAe~CTB~e, YAOBneTBOpfiiOl!lee npaa~ny li'.TI=t· Pacc4~TaHbl 
w~p~Hbl pacnaAOB K--.277, K--.377 , K0L .... yy . W~p~Hbl pacnaAOB 
K--. 277 , K--.377 xopowo cornacyiOTCfl c 3Kcnep~MeHTOM, napa
MeTpbl HaKnOHa Anfl pacnaAOB K-> 377 OTn~4aiOTCfl OT 3KCnep~
MeHTanbH~X a ABa pa3a ~ ~MeiOT o6paTH~~ 3HaK. HccneAoaaHa 
yCT0~4~BOCTb BCeX pe3ynbTaTOB MOAen~ OTHOC~TenbHO ~3MeHe
H~fl BHYTPeHH~x napaMeTpoa. 

Pa6oTa B~nonHeHa B na6opaTOP~~ TeopeT~4eCKO~ 
$~3~K~ OHRH. 

Coo6weHHe 06beLIHHeHHOI"O HHCl'HTyra staepHbiX HCcneaosaHHII, lly6Ha 1979 

Ivanov M.A., Okhlopkova V.A. P2- 12638 

Kaon Nonleptonic Decay in the Nonlocal 
Quark Model 

Within the nonlocal quark model the kaon nonleptonic 
decays are considered. The weak quark interactions which 
satisfy the rule lt.TI=-t are introduced. The rates of 
decays K--.277, K-.377,Ke->YY are calculated. The results are 
compared with experiment, and the stability of all the 
results against the change of internal parameters of the 
model is investigated. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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1. BBEAEHHE 

B ~aHHOB pa6oTe paccMoTpeHbl ue.nenTOHHbie pacna~bl xaoHoB 

B HenoxanbHOB Mo~enu xsapxos 1 11 . 3TH pacna~bl HHTepeCHbi npe)l(~e 
BCero TeM, 'ITO HX H3y'leHHe n03BOlllleT r.ny6)1(e nOHliTb CTpyKTypy 

cna6oro B3aHMo~eiicTBH.IL 3xcnepBIIeHTa.DbHbie ~aHHbie no He

nenTOHHblM pacna,IIaM a,IIpOHOB CBHr,AeTe.DbCTByiOT 0 cnpaBe,IIDHBO

CTH npaBHDa OT6opa n Y - 1 , !'. T =1/2 H 0 npaKTH'IeCKH nODHOM 

OTCYTCTBHH pacna,IIOB C !\ T - 3/2 . Y6e;uiTeDbHOrO TeopeTH'IeCKOrO 

06'bliCHeHHll 3TOMY IIJaKTY .IIO CHX nop Be HaH,IIeHO, XOTll ,IIaHHOB 

npo6neMe nOCBllll\eHO .IIOBODbHO MHOrO pafioT l 2 - 5 I . 

06bi'IHO I 2,3 1, no aHaDOrHH C neDTOB· nenTOHHbiMH H nenTOH· 

a,IIpOHHbiMH B3aHMO,IIeHCTBHliMH raKiliiLTOHHaH cna6oro B3aHMO

,IIeHCTBHll, OTBeTCTBeHHbiH 3a HeneDTOBHble pacna,IIbl, Bbi6HpaeTCll 

B 4JopMe "TOK X TOK". lie3 KOHKpeTB3aJ{HB liBHOrO BH,IIa a,IIpOHHOrO 

TOKa MllrKonHOHHall TeXHHKa anre6pw TOKOB H runoTe3a PCAC 

no3BODliiOT DHillb CBll3aTb aMnnHTYJlld pacna,IIOB K-.377 H K--.277 
He IIJHKCHPYll HX KODH'IeCTBeHHbiX 3RA'IeRBii. KonH'IeCTBeHHble ,IIaH

Hble 0 IIIHpHHaX 3THX pacna,IIOB MO:liOIO DODY'IHTb, TODbKO C,IIenaB 

KaKHe- DH60 npe,IInODO)I(eHH.II 0 .liBHOM BB,Ae raMHDbTOHHaHa cna6oro 

B3aHMO,IIeHCTBHll. 

Ka6u660BCKa.ll IIJopMa TaKoro rauBDLTOHHaHa CO,IIep)I(HT OKTeT 

H 27-nneT. 3Mnupuqecxoe npasuno AT=l/2 rosopuT o cyll\eCTBo

saHHH xaxoro-To MexaHH3Ma, no~aBJIJUODtero nocne,IIHHH BKDa,II. 

KpOMe TOrO, HenenTOHHbie pacna,IIbl xapaxTepH3YIOTC.ll KOHCTaHTOH 

CBli3H _Q_' a He G cosE) sin(H),CDe!lYIODteH H3 Ka6i1660BCKOH Teo-
y'T y2 

pHH /TaK Ha3biBaeMoe OKTeTHOe YCHU:eHBe/. Bee 3TH BOnpOCbl noxa 

He HMeiOT Y.IIOBDeTBOpHTeDbHOrO TeOpeT-eCKOrO pellleHH.ll. 

B xsapKOBbix MO,IIenllx paccMoTpeHBe uenenTOHHbiX pacna.IIOB 

TaK)I(e HaXO,IIHTCll Ha YPOBHe yraTtfoiB8BBll narpaH)I(HaHa cna6biX 
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HeneiiTOHHLIX B3aHMO~eHCTBH~, IIOCKOllbKY OIIHCaHHe penHTHBHCT

CKHX CBR3aHHbiX CHCTeM RBnReTCR CaMO IIO ce6e CllO>KHO~ 3a~a\.feH . 

npH ~OBOllbHO CHllbHbiX npe~IIOllO>KeHHRX OTHOCHTellbHO R~pa ypas

HeHHR lieTe -ConrrHTepa KOHKpeTHbie pac\.feTbi 6binH npose~eHbi ~nH 
16 1 

pacna~oB K • 2 rr . Pac\.feT wupHH pacna~oB K ,3, He nposo~HncH. 

Pa3BHTMe MeTO~M HellOKallbHO~ MO~enH KBapKOB I II03BOnH-

lOT C e~HHO~ TO'-IKH JpeHHR paCCMOTpeTb HenenTOHHbJe pacna~bl 

KaOHOB. no aHanorHH c 061IleiipHHRTbiMH no~xo~aMH '
2 

•
3 

I Mbl 

BM6HpaeM narpaH>KHaH, OIIHCbiBaiOIIlHH cna6hie HenenTOHllbJe 

B3aHMO~e~CTBHR B BH~e "TOK x TOK", npe,!l.nonaraH, '-ITO OH npe

o6pa3yeTCR KaK WeCTaR KOMIIOHeHTa OKTeTa C KOHCTaHTOH C BR3H 

Q_ TOK RBllReTCR cna6biM KBapK-BHpTOHHbiM llOKallbHbiM TOKOM. 

...;2 
Cne~yeT IIo~qepKHYTb , '-ITO, IIOCKOllbKy CHllbHaH '-laCTb narpaH

>KHaHa He o6na~aeT KHpanbHO~ HHBapHaHTHOCTbiO, TO 3apaHee He 

0'-leBH~HO, 

K -+ 2rr 

'-ITO HMeeTCR CBR3b Me>K~y aMIIllHTy~aMH pacna,!J.OB 

H K -+ 3rr. 0Ka3allOCb, 'ITO B paMKaX 30o/o- TO'-IHOCTH 

WHpHHLI 3THX pacrra~OB COrnaCyroTCR C 3KCnepHMeHTOM, B TO BpeMR 

KaK napaMeTphl HaKllOHa H WHpHHa pacrraJ).a K~ .. yy 3Ha'-IHTellbHO 

pacxo;IJ.RTCR c 3KcnepuMeHTanbHbiMH 3Ha'leHHRMH. BoJMO>KHaR npa

'IHHa TaKOrO pa3HOrnaCHR MO>KeT 3aKlliO'IaTbCR B Hey~OBneTBOpH

TellbHOM BLI6ope narpaH>KHaHa CHllbHOrO B3aHMO~eHCTBHR a~po

HOB C KBapKaMH /Mbl peanHJyeM llBWb anre6paH'IeCKYIO CHMMeT

pBIO, XOTR l}lB3HKa HB3KHX 3HeprB~, IIO-BH,!J.HMOMy, o6na~aeT IIpH-

6nB>KeHHOH KHpanbHOH CBMMeTpBe~/. 

KpoMe Toro, oKaJanocb, 'ITO TeopeTH'IeCKBe aMnnBTY~bi He

nerrTOHHLIX pacrra~OB B OTllB'IBe OT paHee paCCMOTpeHHbiX aMrrnB

TY~ O'leHb HeyCTO~'IHBLI IIO OTHOWeHHIO K H3MeHeHHIO napaMeTpa 

( - e~HHCTBeHHOrO rrapaMeTpa MO~enH, BXO~Rillero HeTpHBHanb

HLIM o6pa30M B MaTpH'IHble 3lleMeHTbi. 11 npH HY>KHOM 3Ha'leHHH 

( BellH'IHHbl MaTpH'IHLIX 3lleMeHTOB TaKOBbl, <no, IIo-BH~HMOMy , 

Heo6xo~HM y'leT cne~yrolllero nopx~Ka TeopHH BOJMYIIleHB~. 

2. JIATPAH)J(HAH CJIAHOTO B3AHMO,[fEifCTBHH 
B HEJIOKAJihHOif KBAPKOBOif MO,lfEJIH 

MLI npe~nonaraeM, 'ITO npu SU 3 -npeo6paJosaHHRX narpaH>KH

aH cna6oro B3aHMO~eHCTBHR, OIIBCLIBaiOIIlB~ HenerrTOHHLie pacrra,!J.bl, 
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Be~eT Ce6R KaK WeCTaR KOMIIOHeHTa OKTeTa, '-ITO aBTOMaTH'-IeCKH 

o6ecne'-IHT HaM BbmonHeHue npasuna !lT ;. 1/ 2. KpoMe Toro, MLI 

IIpHHHMaeM rHIIOTe3y "OKTeTHOrO YCHlleHHR". 

JlarpaH>KHaH cna6oro B3aHMO~eHCTBHR Bbi6epeM B BH~e IlpOH3-

Be~eHHR TOK X TOK. no aHanorHH C KBapKOBbiMH TOKaMH, B3aHMO

~e~CTBYIDIIlHMH C 3lleKTpOMarHHTHbiM noneM1 11 , cna6bie KBapKOBbie 

V- A -ToKH B perynRpHJOBaHHo:ii l}lopMe BLI6epeM B BH~e 

o,m 
J ~ 

a (aa ') 
}: (-)iqo oa.LA"' q o 

J ·~ 1 J a 2 j a.' -

fAT· t-
1 G 2d J"' ' Jn l ''' • -:=- 6mn a(aa ) a(btJ) ah k a hk y2 

3JJ.ecb m, n 1, . . .. 8 ; a . 0 , 1 ..... 3 

b ' - IJ,BeTOBb!e HH~eKCbl. 
O a - Ya (1 --y r) 

/1/ 

/2/ 

, a , a , b , 

CyMMHpoBaHne no IJ,BeTy B narpaH>KHaHe /2/ rrpoBOJJ.HTCR TaK, 

'-IT06bJ HCKlliO'IHTb B03MO>KHOCTb B03HHKHOBeHHR KBapKOBb!X 6nOKOB, 

II0~06Hb!X H306pa>KeHHOMy Ha PUC. 1. 

p ~ j 

q q2 I 

/~---, __ \ 

'· 

' .J~. 
-p e -

ql - p 
q 2 -p 

Puc. 1 

CTPYKTypHaR il>YHKIJ,HR, OTBe'larolllaR TaKoMy 6noKy, co~ep>KBT 
OC06eHHOCTb H HMeeT cne~YIOIIlBH BH~ : 

i . j 
~ (--)H j Ai A j I dq!Sp[Si (q I )y5 sj (ql -p)Oa l x R, (p) 

x J dq2 Sp[Si (q2) 0aS j (q2-p)y5 ]. /3/ 
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B :HOB cllopMyne CYMMHpOBaHHJI no i , j O.l(HOBpeMeHHO OTHO

CJITCJI I< J<a)l(.l(OMY 83 BHTerpanOB, 'ITO H npHBO.l(HT B I<OHe'IHOM HTOre 

I< pacxo.n.RIUeMyC.R pe3ynbTaTy. 

llarpaH)I(HaH /2/ npHBO.l(HT I< 6noi<aM, H306paJKeHHblM Ha puc. 2, 

cao6o,nHbiM oT pacxo,nuMocTeii: 

ql 
q 2 

p ~-- , 
)q2 -p 

Puc. 2 

llTo6bl no,nqepKHYTb, 'ITO CyMMHpOBaHHe no i , j B J<a)I(,I(OM 

H3 HHTerpanOB, COOTBeTCTBYIOIUHX KBapKOBbiM neTDJIM, BbliiODHlleT

CJI He3aBHCHMO, Ha puc. 2 neTnH H306paJKeHbl He conpuKacaromu

MHC.R. CooTBeTCTByroma.R CTPYKTypHa.R cllYHKUBJI onpe.nen.ReTc.R Bbl

pa)l(eHHeM 

i +j "" .... " 
R(p) = ~-(-) AiAj fdq 1Sp[Si(q1) y5 Si(q 1 - p)Oa I >: 

l,j 

A A A 2 /
4 / 

x f d~Sp [Sj (q2 )OaSj (q2 -p) y5 ] = l8 1172] p2 R2 ((} . 
1 

RBHbiH BH,n CTPYI<TYPHbiX ~YHI<UHH BCeX BCTpe'laiOIUBXCJI y Hac 

I<Bapi<OBbiX 6noi<OB npuae,neH B lfQ6A. 1, a CTaH,napTHble BHTerpanbi 

R i (~) - a ma6A.· 2. BHeWHHe HMnynbCbl k B CTPYKTYPHbiX 

~YHI<UHliX o6e3pa3MepeHbl cne,nyiOIUHM o6pa30M : r ~ kL/2 . 

3. Pacna<}&r K---.2rr, K->377, K~ ->YY 

Ilpoueccbl K -·2rr onpe.nen.RIOTCll .nuarpaMMaMH, u3o6pa)l(eHHbi

MB Ha puc. 3. KBapi<OBall neTnll B TpeyronbHbiH I<Bapi<OBbiH 6noK 

6 

BXO.l(JIT MYD b THnnHI<a T HBHO B aMnDHTy,ny, K OTOpa .R .l(DJI cny'la.R 

K ' • rr rr- HMee T cne,nyiOIUHH BH,n: 
s 

3 / 2 

<rr
1
rr- I T I K0 ·~ i~- [R~(k 2) R~(k 2 ,p) + (k 1 -> 

s 77 5 L 3 k2 )] 

3 2 7 3 / 2 
'" i -.2:;-A (m 2 -m2 ) G x R (~) x R (~). 

11 L K rr 1 2 /5/ 

Ta6AU~Ja 1 

o-.o~ 
/?_~ ('L -' = f(- ) ~ .fJY,_7, rs~- : :t- th: )'- riH-J = 

.) - I J J J ~ 

= -?ia t -r"" -Rr (: J 

=-<2 .L ( ) ~- ~ j !· f [' ) ' < ( A - ' _. A J K.t 't 1>'t; = ~~ - ) j • t J .S_,.k C.:t.!.>· Jul,) J;-?-1 J:d .• ) J,- ::: . 
·- "" fifi

1I r. -t't.:).._ R.d/) 
-

=4 R~{~, ·r, 1-~) -=- ~,(-J~/ r_h: J'[_ rt,£J0_Jj(i:'J/r. '-' /· ~)J,-,'(~<"ri~JJ.]. 
.J I J - U ~ ,, 

= f ,;z [ z,.._ · /,'3 1/ '- (-z; - y_)..~. R., (!} ] 
~ 

~- ,( .~ ; 'J • [: • • • • • I • • ] l>~ {~.z. tJ =~,·- ;Ai .J v~.. ., ~(._ ':.,~ ·(Jcn)fi-C- (,e:Y.--6 ('- •t,) Jf = 
. ·: 

. .,,, 

== I Ui t i_ ·~ C., ::/' t 1 A · ll c (;) .J. )",M • 

-<(]-= J. u~ ' r r · 'J · (· · 7 ' Cr( r,,z,J~ 1<./iv .~ '<,H.J.i •' ("- f.,- ~- K · t .. J.(,-__, =-
'- . 

= :i.ri 1( t. -~)a~.. · R1of?) 
~ 

~~( l ~ - ; . . , . - . ' A c . . ] I --<([ .Q.f, t, ,i1 1 =- ;~,~ · J ,4>J~ I(J;)LJ/•?.•kJ~t(r.JJ,· J> .~·~·t.· -+ = I 
-

== h~ Er.tpr- ~f ';., ·R?{f) 

-o=<[ 12;:(7,.~) = ~ r- l'A,!J·-::r[J~ ',tJ~J)ri. .. :Jrv~- (~",:;.r-J = 

= - 't n2 c~. ,~ ~ .. ~~ 

--o- R.j(·cJ-= i.<-J ~, f .tv/(_ 1 [r r;; ;.~. (;. ~)JJ = 
I Z l .I 

=- - j- i r; z [ j ~"' z t- rr t, J · K9 (}) 
---- -
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Ta6Auija 2 

-ll 8(J) -•' 5,.,(/x) .II &.J = e · N-J{jxJ ; )/,c .--
J( 

.,.. 
R1 =- f olx 2 x.A 

0 

R =-[Ax . x' [(A'/ -r ,x! (B ')~ 
J. , 

()0 

Fl.,;= jdx · .txj)'. [.Al+ X2S'] . 
c 

0<> 

/(~ =-- JJx: · .h 18 
2 [JI +3x

1.A'J 
c 

Rs = P.~ 4 X {3B
2 
+ 3/ [(A')\ j:'(&'J~1- X f, [{A'/+ x.' {.~ '/]} 

R., = [;~. /' 82'[.11'- f.A''] 
~ 

00 9 

R~-=-]dx }-[(A"'/+x'(B'"P] 
~ 

C<> • 
s 3 I R B = - d.:J . I BJI 
" 

oc> 

R 9 = s (ii. J.- B 
0 

(> > 

R10 =~d.)(· !J.x' f) [.A'+x'&'] 
0 

,.. -~'[ff ( J R.u-=- [Jx e n(~x)-2f,.,(~f~)+-3p--3pu.-d (lx) 

- - 3 l 

R 1?. :0 ! Jx. X. e t [ pdi.(,x) + U>:.(zx) f,/(p>] 

H wHpHHa pacna.na K a ""l" -- pasHa 
s 

2 3 10 4m2 
r = G A .2 .9 -(rn 2 -rn2)2'</1- -" Ri( () R~CO. 

K 0
->17+17- 2 3 K 17 rn 2 

s L 11 mK K 

8 

/6/ 

.. ) 
I 

.IJ 

/(, 

Jj 

a/ 

.)/ 

/G 

.IT 

6/ 

Puc. 3 

AMITJIHTYJlhi npol..leccoB K • 3" , K ~ • yy onpe,n;eJIJnOTCJ'I ,n;HarpaM

MaMH, H306pa)l(eHHbiMH Ha pUC. 4,5. 
Cne,n;yeT OTMeTHTh, 'iTO B npo1..1eccax K ... 3" BJ<Jia,IJ; OT ,IJ;Har-

paMM, Y'iHTbiBaiOII..IHX npoMe)l(yTO'iHhle pe 30HaHCHbie COCTOJ'IHHJ'I 

jpuc. 4cj, HMeeT TOT )l(e ITOpl'I,IJ;OJ<, 'iTO H BJ<Jia,IJ; OT Hepe30HaHCHbiX 

.llHarpaMM I puc. 4a, a/, a npo1..1ecc K~ 4 yy B .naHHOM no.nxo.ne HJleT 

TOJlbJ<O 'iepe3 pe30HaHCHbie COCTOJ'IHHJ'I. 

r.ne 

06wuii: BH.ll aMnJIHTYJl npol..leccos K ... 3" cne,n;yiDwHii: : 

a 
T = a [t-2...::~(8 . -80 )1. 

K ... 317 K -• 317 rn 2 1 , 

17 

2 
8 = (p -p17 ) ' 

I K I 

1 rn2 
8 o= -3-(8 1+82 ,_ 8 3 ) ~ ? + rn 2 

17 
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1i Ji 

~--o<J /1 

-

<J ii K. --- 0 -Y-;T 

10 

a / 

II 

-~ -oo~ _?~~ ~;-
c/ 

Puc . 4 

/(_ oo_! -? 
Puc . 5 

llpHBe,l\eM .IIBHbiH BB.I\ xapaKTepacTBI< npouecca 

- 7 2 2 a = - v' 2 • 2 • G • m • ,\ D ( e-) . 
+-0 K 

2 2 72,\ D (e-) = R [ 6 (1 + p. ) R +(1 +3p. ) R l+ --
1 3 4 m 2L 2 

K 

2 
RI 

B/ 

r 

.{ 

/7/ 

~ 2 6 p. [ 3 ~2 - 2 R 1R4 l 

D 
a + -0~ 

m 
ll = - "

m 
K 

/8/ 

XapaKTepHCTHI<H ,1\n.ll .1\pyrux MO.!\ pacna,l\a K .. 3 " CB.IIJaHbl c 

/7 I H /8/ rpynnoBhiMH cooTHoweHH.IIMH ' 31 . 

llpeHe6pera.ll 3HepreTHqeci<OH JaBBCHMOCTbiO aMnnHTY.I\ H npo-

80.1\.11 paJno)l(eHHe no senHqHHe (mK - -3m77 ), ,1\n.ll wapHH pacna,l\oB no

nyqHM cne.I\YIOIIlee Bbipa)l(eHBe: 

- v m1m2 m 3( ~K-_m1-~2-m3~ 
7 2 3/ 2 

2 • " (m + m + m ) m 
1 2 3 K 

2 I a I . 
K -> 3r. 

I' 
K ~ 77 1 + 772 +77 3 

lllHpHHbl pacna,I\OB K > 3 77 npHBe,l\eHbl B 111a6A. 3, OTI<y,l\a BH.I\HO, 

qTo OHH xopowo cornacyiOTC.II c JKcnepHMeHTOM npH Tex )l(e JHa

qeHH.IIX napaMeTpos e- , L , ,\, qTo H B npe.l\bl.ll.YIUHX paccMoTpe

HH.IIX I ll. 

BYIAbl pacnaAOB 

K ~ .. " 0
77" 

K ~ ~ 77 + 77-

K + _, 77+77o 

K ~ _, 77 o 77o 77o 

K o_,77+77- 77o 
L 

K+ + I --+rr 11 TT 

K~ ~ 77+ 77° 77° 

K 0 
.. YY 

L 

Ta6AUI.Ia 3 

Bepo.IITHOCTH pacna,I\OB 

TeopVtR 

2,61·10 - 15r3B 

5, 14·10-15 r3B 

0 
- 18 

4,86 ·10 r3B 

2,62 ·10-18 f3B 

4, 26 ·10-18 r3B 

1,34·10-18 r3B 

26,42 ·10-21 r3B 

3KcnepVIMeHT [7) 

2,3155 ·10- 15 
r3B 

5,061·10-15 r3B 

1, 1258·10- 17 r3B 

2, 7304 · 1 o - 18
r3B 

- 18 
1 ,5735.10 r3B 

2,9742 .10- 18 r3B 

9, 205. 10 - 19 r3B 

6, 22. 10-21 r3B 

liTo KacaeTC.II ' napaMeTpoB HaxnoHa a . TO nonyqeHHble HaMB 

3HaqeHH.II B ,1\Ba paJa 60nbWe 3KCnepHMeHTanLHbiX B HMeiOT llpOTHBO· 

nono)I(Hhle JHaxa. 
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llpaqaHa CTOnh peJKoro pacxo~~eHHR c JKcnepHMeHTOM, no

BH~HMOMY, JaKmoqaeTCR B TOM, qTQ npH Bbi6paHHOM HaMH narpaH

~BaHe CHRbHOrO BJaHMO~eBCTBHR He y~aeTCR npaBRRbHO OITHCaTb 

1111 -pacceRHHe. 

=-! [ 
Puc. 6 

liHBapBaHTHaR aMITRRTy~a, COOTBeTCTBYIOll.laR 6nOKY, H306pa

~eHHOMY Ha puc. 6, OKaJbiBaeTCR KOHCTaHTOB: 

A ( s , t , u) ~· -· 6 11 A 2 , 

a<' 
a OTHOWeHHe ~RRH pacceRHHll -·f 5 

2 
OTRHqaeTCll 3HaKOM OT 

JKCITepHMeHTanbHOrO. 
ao 

11.3 puc. 4c BH~Ho, qTo 6nox 1171 • 7T 7T BRHReT Ha BeJlHqHHbl 

napaMeTpOB HaKROHa, TaK KaK HMeHHO OH OITpe~eJlReT JHepreTH· 

qeCKOe pacnpe~eJleHHe 7T ·MeJOHOB B KOHeqHQM COCTORHHH B peJo

HaHCHbiX ~HarpaMMaX. 

J1JBeCTHO, qTo ~JlHHbl 7T 7T • pacCel!HHll MOryT 6b!Tb OITHCaHbl 

C ITOMOll.lbiO KHpanbHOH rpyiTITbl Sll (:~) ·. SU (2), llOJTOMY O~HHM 

HJ BOJMO~HhiX cnoco6os peweHHll Haweif npo6neMbi liBJllleTcll 

H3MeHeHHe narpaH~HaHa CHRbHOrO BJaHMO~eHCTBHll TaKHM o6pa30M, 

qT06bi yqecTb KHpanbHYIO HHBapHaHTHOCTb. llpH JTOM, paJyMeeT· 

CR, BCe J~eKThl B ~aHHOH MO~eJlH HY~HO 6y~eT paCCMaTpHBaTb 

3aHOBO, H TaKyiO pa6oTy Mbl paccqHTbiBaeM ITpOBeCTH B 6y~yll.leM . 

AMnnHTy~a H WHpHHa pacna~a K • • yy HMeiOT cne~y!Oll.IHH BH~: 
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QKa3hlBaeTCll B qeThlpe pa3a ORbWe JKCITepHMeHTaRhHOH 

JllleTCll , pe3KO MeHliiOll.leHCll <!JyHKU.HeH OT napaMeTpa /;. 
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4. 3aaucuMocmb pe3yAbmamoa om napaMempa ~ 

llapaMeTp ~ - e,Z{HHCTBeHHbiH napaMeTp MO,Z{eJIH, BXO.l{JIIl{HH 

HeTpHBHaJibHbiM 06pa30M B MaTpH'IHbie JJieMeHTbl ¢H3H'I.feCKHX npo

l.{eCCOB. OcTaJILHLie .l{Ba napaMeTpa L H ..\ BXO.l{JIT MYJILTH-
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TIJIHKaTHBHO. ,L\JIJI TOrO, 'IT06bl COCTaBHTb 60Jiee TIOJIHOe npe.l{CTaB

JieHHe 0 peJyJILTaTaX, TIOJiy'l.feHHbiX B HeJIOKaJibHOH MO,Z{eJIH KBapKOB 

.l{JIJI MeJOHOB HH3KHX JHeprHH, Mbl npHBO.l{HM ma6A. 4, CO.l{ep)l(all{yiQ 

BCe paCC'IHTaHHbie K HaCTOJIIl{eMy BpeMeHH xapaKTepHCTHKH / 11 KaK 
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li>YHKUHH e. Ha puc. 7 npHBe,ll;eHhl rpa4JHKH 3 THX xapaKT e pHC T HK 

B JaBHCHMOCTH OT /; . 

JiJ puc. 7 BH,II;HO, 'ITO xapaKTepHCTHKH CHnbHhlX H 3 neKTpOMar 

HBTHbiX pacna,II;OB yCTOH'IHBbl K HJMeHeHHIO e, B TO BpeM.R KaK 

xapaKTepBCTBKB cna6biX pacna,II;OB 6LICTpO MeH.RIOTC.R B Bbi6paHHOM 

BHTepBane . 

IIpH paCCMOTpeHBB cna6biX BJaHMO,II;eHCTBBH TIO.RBn.ReTC.R KBap

KOBa.R neTn.R, xapaKTepBJYIOIUa.RC.R HHTerpanoM R 1(e ). KOTOpbiH 

.RBn.ReTC.R 6biCTpo y6hlBaiOmeii: li>YHKUHeii: ~ . 3Ha'leHHe R I( e) npH 

e = 1,4 I puc. 8/ npBMepHO B qeTbipe paJa MeHbWe ero MaKCH

ManbHOH senB'IBHLI . Oco6eHHO cHnhHO 3TO o6cTO.RTenLCTBO cxaJLI· 

BaeTc.R Ha pacna,~~;e K 0

1 • yy. wBpHHa KOToporo nponopuHoHanL-
4 • 

Ha R
1 

(e) . 

Ilo 3TOH npH'IHHe MO>KeT OKaJaTbC.R, 'ITO BKna.D; cne.D;yiOIQero no· 

p.R.D;Ka B aMnnHTY.D;bi cna6LIX pacna,~~;os cpaBHHM c BKna,~~;oM nepBoro 

HeHc'leJaiOmero nop.R,~~;Ka . 

B JaKmO'IeHHe aBTOpbl Bbipa>KaiOT 6naro,~~;apHOCTb r . B.Eii>HMOBY 

Ja noneJHbie COBeTbl H KpHTH'IeCKHe JaMe'laHH.R H C . li.repaCHMOBy 

Ja o6cy>K,~~;eHH.R . 
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