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B nocnenuee Bpe.MFl pe3KO Y01Ill-1nCFl' II1HTepec- K I;<lIIpaIlbHolll TeOp1l1111 
B Towee bapll1aHTe, KOTO~~~ nOIlY~II1Il Ha3B~HlI1e MeToAâ KlI1paIlbH~X 

$eHOMeHOIlOrIl14eCKII1X IlarpaHmll1aHOB. nOFlBII1IlCFl P~A AOBOIlbHO y6eAII1
r ensuux aprYMeHTOB B noris ay aroro nonxona 11/, B TOM 4111cne OCHO
BaHH~X Ha TOnOIlOrll14eCKOlll CTpYKType KlI1paIlbH~X $eHOMeHOIlOrIl14eCKII1X 
IlarpaHmll1aHOB / 2 /, CBII1AeTeIlbC~BYD~II1X, 4TO 3TII1 IlarpaHmll1aH~ ~BIlFlDTCFl 
~~3K03HepreTII14eCKII1M npeAeIlOM' KXA. 

MeTOA KlI1paIlbHblX $eHOMeHOIlOrIl14eCKII1X IlarpaHmv(aHOB n03BOIlFl,eT 
KOMnaKTHO aKKYMYrll1pOBaTb 3KCnep1l1MeHTaIlbH~e 4111CtO aIlreÔpall14eCKII1e 

COOTHOWeHII1Fl, TlI1na npaBII1Il oT6opa, ~ AOBOIlbHO npOCT~e 111 reOMeT
pll14eCKII1 3IleraHTH~e IlatpaHmll1aH~, ~1I131114eCKoe cOAepmaHlI1e KOTOp~X 

AOBOIlbHO YAII1BII1TeIlbHO. OHII1 n03BOIlFl~T npaKTII14eCKII1 6é3 $eHOMeHO~ 

IlOrll14eCKII1X napaMeTpOB OnIl1C~BaTb WII1POKII1I1l KPyr 3KCnepIl1MeHTaIlbH~X 

AaHHblx/3(. OAHII1M 1113 Hall160Ilee x apax r e pusíx npll1MepOB KlI1paIlbHblX $e

HOMeHOIlOrll14eCKII1X Ila~paHmll1aHOB FlBIlFl~TCFl IlarpaHmll1aH~ cIla6~x Hé
nenTOHHblX pacnano a c 1I13MeHeHII1eM CTpaHHOCTII1 IASI = 1, COOTBeTCT
BYIO~lr1X npaBII1IlaM 18TI = 112 . 111 I~TI =3/2 /4,5/. 3TII1 na f'pÇl'~mll1aJ-lbl co.... 

AepmaT OAHY YHII1BepCaIlbHYIO KOHCTaHTY ~epM~ 111 B ~opoweM COrIla C111 111 
~ 3KCnepll1MeHTOM OnIl1C~BaIOT HeIlenTOHH~e p~cnaA~ Me30~OB '5/ 111 fia
pll10HOB '/6/ ,YI<a3bIBaFl' T~M caMblM, 4:rO cyure c r aye r nnono r aopuaa "an
re6pall14eCKaFl'I aIlb TepHaTII1Ba MexaHII13MY IIAII1HaMII14eCKOrol I oxre ruoro 
YCII1IleHII1Fl /7/. ...... 

B HacTpFl~elll paõore Ha OCHOBe KlI1paIlbHblX $eHOMeHOIlOrIl14eCKII1X 
IlarpaHmll1aHOB cIla6~x HeIlenTOHH~X pacnaAOB / 4,5/ paCCMOTpeH pac
nan K + -+ 17+ e +e -, Onll1CaH1I1(1) xo r opor-o noc asure aa 06~lI1pHaFl TeOpeTII1
4eCKaFl nn r eparypa ICM. pa60TY /8' 111 CCblIlKII1 B Helll/. nOKa3aHO, 
4TO BepOFlTHOCTb pacnana K+ ~ 7T,+e+e- onpenenae r OAHY 1113 $YHAaMe,H
r ans uux BeIlll14111H KlI1paIlbHOIll r e opuu - napa-re r p HaKIÍoHa (popM$aKifopá 
cnaõoro pacnana Me30HOB (K+ .... /111, 17+"'" ~1/). 

1. nArp~HmHAH~ B3A~MOAEACTBHR '~ 

AIlFl ébl4111CIleHII1Fl onuone r ne aux AlI1arpaMM no'c r a ro-mo II1cnOIlb30BaT'b 
HII13Wll1e nopFlAK~ HeIlIl1HelllHOro KlI1paIl~HOro IlarpaHmll1aHa no CTeneHFlM 
KO~CTaHTbl l/F17 , onpeAeIlFl~~elll KPll1BII13HY 1I130npocTpaHcTBa rOIlAcToy
HOBCKII1X 4aCT~1.l-nIl10HOB /31. I F 17 = 94 M3B - KOHCTaHTa pacnaaa 

7T -+ 111/ I·. Bb'lnll1WeM ace KlI1pa.nbHble $eHÓMeHOIlorIll4eCKlI1e Ila'rpaHmll1aHbl, 

Heo6xOAII1M~e AIlFl B~4I11CIleHII1Fl aMnIlIl1TYA~ pacnaAa &+..... 7T+e+e- B KII1
paIlbHolll TeOpll1l-1. "r---~	

'. I(j ," 
I . " .';" , r;' ;i'cr,m,.Yf,"1', i'1j'1 •••• ,

fi ""_, .. k. ~1( ~ -~ji:JZ~i)'AJid 
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C~nbHoe B3a~MOAe~C~B~é~Me30HOB C 6ap~bHaM~ B K~panbHo~" ~t3j
 
o SU(3) - r eopna \On~CbIBaeTCTl ,n~rpa~"i>I(~aHOM~9/:
 

~s = i2gT ikf c/> i.(;k ,ysljJ f ~, ~ 

rAe ep i ' r/J k -' COOTBeTC,TBeHHO, nona OI$TeTOB nce snockanapnux MeaOHOB
 

-VI 6ap~OHOB I i ,k ~ 1, ... ,81; 'Tikf == ad ikf '- i(l - .. a).f mf ~ a::: 2;:3
 
napaaer p CMeW~BaH~>1 F ~ O, -C Brt3elll ; g"::: gA ~/F17; M - ~peAHRfI Jv1ac
ca 6ap~oHHoro OK~eTa. • /
 

C'na6ble B3a~,MoAe~CTB~Tl Me30HOB i>I ôapaouoa .c ~3MeHeH~eM c r'pau-


HOCT~ IM I::: 1, COOTBeTCTBYIOIl\~e -npaB~naM I~TI = 1/2 ~ 'I~TI::: 3/2"
 
onucueaorc a narpaH}!(~aHaM~/4,SI
 

!1~TI:::1I2) - k t 
f. w ::: V. 2 Gdake J I! J I! 

= b [Ú:-Ú~)Ó~+ iJ:) -(J~+ 1 J~) (J~+iJ~) +a. c.],
 
'.12 v3
 111 
<l~T=3/2) G ~ 1 2 4 5
 

~ w ::: -==- ç[(J I! - iJ I! )(J I! + iJ J1) ;r·a. c,. J •
 
'.12 

~' 

3AeCb ,n,apaMf!Tp ç =; Cp90C sín °C -- 2sin 2 0c ::< 0,113 xapaxrepnaye

<, 

r
 
c reneas HapyweH~Tl npaauna IÓT\ = 1/2 13Kcne-p~t;1~~TanbHoe 3Ha.4e
H~e [::: 0, l11~O,007/101I. MesoHHble ~ 6ap~oHHble -~na6ble (U-A)
Tot<~ ~MeIOT a~A '
 

i (Me3.) f' 3 
(J 
~ 

) , ::: iab ep a aI! ep b -. F17 aI! ep i + O(ep L . \ 

p
12) 

('Ji )(6a . ) :::-iljJ y (f 'ko +- ig Y5 Tike )r/Je • 
1J. k I! 1 (.. A

~7 

) J.1cnon63YTl ÍlarpaHm~aHbl 11 I ~ TOK~ 121, MO}/(HO Y-AoBnéTBop~Tenbt-rQ 
on~caTb Bce HenenTOHH~e pacnaA~ KaOHOB. iR, 

B3a~MoAe~cTB~e ~e30HoB. c 3I1eKTpOMar~H~THbIM nonev AJ.L (x) 'BBOA~T
CTl r.paA~eHT-HO- ~HBap~aHTHbIM cnocoõox 

+ + a x - ,. (a" ± ieA ) X - , 131 
<J.L r J.L 

+, + .+ + 
rne x- - nona 3apfl}/(eHHblX Me30HOB: x: ::: (17 -, ~-). nOnY4~M 

(Me3) \ ' , 
f ern .::: .J. feA J.L (x - aI! , X + - X +aI!x - ). 

.. ' 
AHanor~4HO"'BBOA~TCfl 3neKTpOMarH~THoe B3a~MOAe~CTB~e 6ap~OHOB: 

f(ÕBP)
 
ern, ieAI!(f3kt + l- f 8kf) (ljJk Yl! ljJf i. :,


'.13
 
2
 

2. BbI4V1CnEHVlE AMnnVlTY,lJ,bl PACnA,lJ,A K+ ~ 17+e+e
~.... f; 

...... , + + + -
AMnn~TYAa pacnana K (k) ~ 17 (P) e (p +) e (p _ ) ~MeeT B~A 

+ + + - 2 1 -
T(K ~ 17 e e )::: ef -t + [q (p + k)" -(q.(p +k))q"J -2u (p )Y" v(p+), 141 

K"~1T Y r r q - r 

rne q::: k - P ::: P + + p _ - 4-~MnynbC' B~pTyanbHoro_ epOTOHa ICM. 
p~c.1/; f - KOHCTaHTa nepeXOA~ K+(k) -+ 17'+(p,)r.(q):

K+-+. 1T+y 
+ + 2 • 

T(K 4 tt y) = f + + [q (p-s--k) -(q.(p+k) q }~f 
. K 417 Y J.L J.L J.L 

lê J.L .,. BeKTOp nOnTlp~3a4~~ moroua/'. W~p~Ha pac naria K + -+ 17+e+ e 
CBTl3aHa c KOHCTaHTO~ nepexona K+ 417 +y COOTHoweH~eM 

(rn 2K+ ffi2 ) I 2rnK17 

+ ..... +, 22 mK 2 2 3 '2 r (K -) 17 e e i > e [f + + I -- [ d e 17 «( 17 -- m 17 ) 
K -+ 17 y 12 173 rn 

17 

I CM.' np~nomeH~e/. 3Kcne p~MeHTanbHOMY 3Ha4eHV11O na P4t.1anbHoi:1 WV1PV1
Hbl pacnaAa K + -) 17 +e +e - /1 L' 

r rx..... -+17+e+e-)/r' = (2,6±0,5) x 10-7 
tot 151 

COOTBeTcTByeT BenV14V1Ha 

8
IfK+~17+yl ='(1,7±0,2) x to

-~+----

e-(p_) 

JT (p)
k+( k) 

? 

Pile. 1 

B 60PHOBCKOM np~6nV1meH~V1 nepexoA K*-)17+Y onV1C~BaeTCTl A~ar
paMMaM~ p~c.2a. narpaHm~aH cna6o-3neKTpoMarH~THoro nepexoAa 
B BepWV1He nepBoi:1 ApeBecHoi:1 A~arpaMM~ pV1c~2a nonY4aeTCTl ~3 nar
pa~mV1~Ha cna6oro B3a~MoAeIllC~BV1Tl 

S? w = {1 + i ~ \/2G F :?a K - a 17 + 
I ' 17 J.L J.L , 16/

'.
O' 3 
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~ nOMO~b~ rpaAHeH1HO-HHBap~aHTHO~ saMeH~ 131 ~ HMeeT B~A 

~em = (1 +e)\i2GF;(ieA ) (l7 + a K - - K..II a 11 l7+ ) · 
1L 1L 

.. 
BKnaA~ ApeBeCH~X A~arpaMM pHc.2a Bsa~MHO COKpa~a~TC~, aMnn~TYAa 

ne pe xona K+ -+ l7+Y B 60PHOBCKOM np~6n~)I{eH~~ paaua HynlO. 
TaKHM 06paSOM, aMnn~TYAa cacnana K+-+l7+e+e- noru-ocruo on

1 peAen~eTC~ OAHoneTneB~M npH6n~)I{eH~eM. A~arpaMM~ C 6apHOHH~MH

;'
"

t ne r n~Mf.1, onacuaamuae nepexon K+ -+ 17 +y, npHBeAeHbl Ha pHC. 26- S
1 '1'..'.....J.....
• I 

IcnnowH~e )l{HpH~e nHHHH COOTBeTCTBYIOT 6apHoHaM/. B~4HcneHW~.~i 
,~t 3neKTpOMarHHTH~X paAHYCOB 17- H K-MeSOHOB/3 , 12 / B KOTOp~X TaK)I{e 

~ 

BOSHHKa~T AHarpaMMbl runa pHc.26,A, noxaaueanr , 4T'O AHarpaMMaMH 
C MeSOHHblMH ne r n~M+H M~HO n·peHe.~pe'4b. O~peAef~IOIllH~ aknan B KOH
CTaHTY nepexona K -+ 17 y, KaK H B 3neKTpOMarHHTHble panuycu 17

H K -MeSOHO~, AalOT 6apHOOHble ne rnu. 
TeXHHKa B~4HCneHH~ OAHOheTneB~X AHarpaMM nÓAPo6HO o6cY)I{Aa

naCb B pa60TaX/3i12,13~ OGIllHM CBO~CJBOM KHpanbMO~ TeOpHH B 0AHO
neTneBOM npH6nH)I{eHHH ~Bn~eTC~ TO, 4TO nocne K9He4HOrO 4HCna 
nepe~OpMHpOBOK BCe paCXOAHMoCTH H KOHCTaHTH~e '4neH~ KOMneHCM
p~~TC~. OCTaBWHeC~ HHTerpan~, onpeAen~DIllHé CTen~HH pa3nO)l{eH~~ 

no 4-~MnynbCaM 4aCTH~, Y)I{e KOHe4~~,H MorYT 6~Tb B~4HcneH~ 06~4
H~MH 

,HO~ 

+ 
T(K

,r ~" 

rne C :; ('3 a + 3(1 - a) ) - SU(3) -oaxroo , An~ KQHCTaHTbl nepe, 
"I 

XOAa K+ -+ 17 + Y nonY4HM Bblpa)l{eHHe 

- 2
 
$U(3) - './2 Gg Ae 1 SU(3)
 

f + + = - (l + e) ----- -C 171
K -+17 Y 417 2 6 

Ocr ans asre AHarpaMMbl pHC. 2 sxnana B f K+ -+ 17.+y He AaIOT. ,ne~c:-' 

BHTenbHo, AHarpaMMbl pHc.2e B CYMMe KOMneHcHPY~TC~ T04HO TaK )l{e, 
KaK H 60PHOBCKHe AHarpaMMbl 2a. AHarpaMMbl pHC. 2)1{ BSallt.MHO cOKPa(. 
uraiorca , õnaronapa coorae r c r ayoueã SU(3) -CTPYKType CHnbHO~ 

H cna60-3neKTpOMarHHTHO~ BepWHH. AHarpaMMa p~C.2B CB~saHa C no
n~pHsa~HOHHbIM oneparopox aropor'o pOAa/ 14/ H eeBKnaAOM S' f + +: . , K -+17 y
nponop~HoHaribH~M q2/M2. TaK)I{e MO)l{HO npeHe6pe4b. 

tnoco6aMH. CYMMapH~~ BKnaA AHarpaMM pHc.26-A B cnY4ae T04
SU(3) -CHMMeTpHH HMeeT BHA 

+ • ~ 'y 2GF~g2e 1 SU(3) 2 
-+ 17 y) =: - (l + ç) 17 - - C [ q (p + k)11 - (q •(p+ k) ) q11] (11 ' 

417 2 M2 6 
SU(3) 5 2 2· 

HapyweHHe SU(3) 
6apHOHHoro OKTeTa, 
B Bblpa)l{eHHH 1'7/: 

I) Mo 2 
2C SU(v) -d 1 + .i(-.!!) 

9 ML 

-CHM~TPHH, o6ycnoBneHHoe paclllenneHHeM Macc 
Y4HTbIBaeTC~ C nOMOlllb~ saMeHbl SU(3) -oakrooa 

M 2 M 2 
+ ..!!(2-) + -1 (~) ] "" 1.73. 

27 MAL 9 Ma 
PHc.2 

"'í'\~)4 » ~~~ õ 
~, 

~ 
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10rÀa, cornaCHO TO,mAeCTBY YOPAa, BblpameHHe AnR 4aCTH aMnnHTYAbl-- ...o ./F 'i \ ne~eXOAa K+~"+y, OTBe4aD~e~ CYMMe'AHarpaMM pHc.26;B, Mo~eTr" 
" 1,.

I,'''' 6blTb nonyueuo H3 /8/ AH~~epeH.LIHpOBaHHeM no 4-HMnynbcaM p H k o"1~+~:.~~ 1!+t:+} $--~ ;':t~~ 
t 

, \) BOCCTaHOBHB 3aTeM KanH6pOB04HY~ HHsapHaHlHOCvb nonY4eHHO~ TaKHMj 

I" 06pa30M aMnnHTYA~; ~omHO nerKO YCTaHQBHTb CBR3b KO~CTaHT~ 
f + + c n~paMeTPOM HaKnOHa:I·· ,K ~"YPHc.3 

f JK + , + = - (l + eh/~GF2 ..!...<r 2>
" -r tr Y . tt 6 w 

f' 

TaKHM 06pa30M, KWpanbHaR TeOpHR ~aeT AnR KOHCTaHT~ nepexoAa
I " nOcTaBHB CIOAa 3Ha4eHHe napejae r pa HaKnOHa < r 2> w = C SU(3) x

3Ha4eHHe 
x (g~2"F rr) 2 ,Bb14\1lCneHHOro B OAHoneTneBOM npH6nHmeHHH /pHC. 36/ 

\ - V"2Qg 2 e B pa60Te :13/ H cpaBHHBaR c /7/, nerKO y6eAHTbcR B cnpaBeAnHBO
f + + =-1,73(1+e)-_L 2,B X .10-8 .. CTH 3Toro COOTHoweHHR. 

K ~rr y 48" 2 
,I, 

1 

B npene.nax TÇ>4HOCTHKHpanbHO~ reopnu /20- 30%/ 3Ta ,BenH4HHà 
3AKni04EHl-1E 

YAo~neTaopHTenbHO cornacyeTcA c 3KcnepHMeHTanbH~M 3Ha4eHHeM /5/. 'I
. , + + ! 

, 06CYAH'''' enep CBR3b r a-rru K -s r: Y cr s «onc nepexona napasier> \ TaKHM 06pa30M', B HaCTOR~e~ paõor e B KBaHToao~ KHpanbHO~ r eo
pOM HaKnOHa ~opM~aKTopa cna~oro pacnaAa Me30HOB. PacnaA~ "+- ~ 

"
I 
Y 

pHH nonyue aa oueuxa BepORTHOCTH pacnana K + ... rr+e-t>e-, KOTopaR
H K+ -Me~OHOB B 60PHOBCKOM K OAHOneTneBO~ npH6nHmeHHRX /pHc.3/ 

'I J HaXOAVlTCR B YAOBneTBopHTenbHOM cornaCHH c 3KcnepHMeHToM; YCTa
ÓnHC~Ba~TCR Cna6~M narpaHmHaHOM 1 

,) ~~ HOBneHa CBR3b BepORTHO~TH 3Toro pacnaAa c napaMeTpOM HaKno~a 

f "= -fl(+) [v'2F (o rr":" + a K-) ,+ i«j;k Y (f'k" -tr ig Y T 'kn )«j;n .l . ~opM<iJaKTopa cnaõor-o- pacnaAa Me3bHOB tt --} uu , K ~ uv . I, w /1' .n fl fl flIL A 5 Ir r 
. -- 1. B pa60Te/8 ,' oôcyxaanoc s OTCYTCT8He YCHneHHR aMnmnYAbl K + .... 

.... rr+ e +e- no cpaBHeHH~') c HenenTOHHblMH pacnaAaMVi KaOHOB c ji\TI=1/2'. 
cu (+) - ~ COSe ;;Y u + Y5)v,.t./1 - ;--(, C /1 KaK nOKa3aHO B HaCTOR~e~ paõo r e , MexaHIo13M "noAaBneHHRII .pacnana

+ '-+, + - .-J.2 K .... tt e e HaXOAHT npocr oe 06bRCHeHIo1e B TOM cax r e , 41'0 B cuny 
" 

KanH6pOB04HO~ HHBapHaHTHOCT~ 60pHOBCKaR aMnnHTYAa n~pe~OAaH narpaHmHa~OM C~nbHoro B3aHMOAe~CTBHR f ' B 06~e~ cnY4ae aMs \,i, 6 + K+ r K + .. rr+y AOn'mH'a 6blTb paaua HY.ri~, H pacnan K + .'rr+e+e- oõycno a
~nHTYA~ cna ~X pacnaAOB rr -~ -Me30HOB 3anHC~Ba~TCR cneAY~

neu AHarpaMMaMH aucure r o noparnca r e opan B03My~eHHR. O'TCYTcTBlo1e . .~HM ;õ6pa 30 M: r' ir TOpM03Horo arcnana npHBG:>AHT K TOMY, 41'0 ne pexon K .. rry H CBR3aH
T(rr+,K+) = i r(+)y"""2F (2). Hbl~ c HHM. p ac nan K .... rree HOCRT "CTPYKTYPHbl~l} xap ak rep, 31'0"1 

w Pfl fl (".\<.) P , 
~.~ 

r 
06cToRTenbcTBo cy~ec~BeHHO 06ner4aeT fHa6n~~eHHe TaKHX CTPYK

(+) G . F (2) 
"" 

T>:'PHbIX 3~~eKToB, KaK uapyureaae CP"-HHBapHaHTHOCTH H e/fl/ T -YHIo13Aec b r fl = :~ cos 8 U/1 Y/ (l + Y5 ) Uv •a ~opM~aKTopbl ttr , K) P no aHa- 1 

v G 
c

, 
L BeptanbHOCTH B pacnaAe K .rrie. npHHUHnHanbHaR B03MomHOCTb Ha

norHH c ~neKTpOMarHHTHbIMH ~opM~aKTopaMH Me30HOB MomHO npeACTa 6n10AeHHR 3THX 3<t>~eKTOB, CBR3aHHblX E: 'rHnOTéTH4.eCKHM YHHBepCaJl~
BP1Tb B'BHAe HblM "ropH30HTanbHbIM" B3aH'MOAe~CTBHeM, paCCMOTpeHa B paõo r e /15/. 

2, 1 2 2 
t(rr,K) (p ~ = F tt (1 - "6 < r > w p ) ABTOp~ 6narOAaPRT r.r.BOnKOBa 3a HHHI.\HHPY~~He 06cymAeHHR, 
• a TaKme 3.A.KypaeBa 3a nOMo~b np~ npqBeAeHHH pac4eToB. • 
'rAe <"r 2 > w - naparae r p HaKnOHa, H, KP.OMe Toro, npennonarae r c a , 
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.coAep>t<a~b: .
 

~r "- {.,.'/oi 

-.~aM~n~~,~ ~H~U~an~ aSTopOB, I 

aar.naaae c60pH~Ka, nepen KOTOpblM np~SOARTCR cokpaureaaae 
cnoaa s IIB KH. II '"J 

COKpall.\eHKOe Ha3saH~e ~HCT~TYTa /O~~~j ~ ~HAeKC ~3AaH~R,. 
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