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B pa6oTel/6~n~ paccMoTpeH~ HeA~arOHanbH~e nepeXOA~ /nceBAo
CKamtp .. aKc~anbHbli1 eeKTop/ S KsapKOSOI1 MOAen~ csepxnposoAflUlero 
T~nal2/*. nOKasaHo, 4TO Y4eT TaKHX nepeXOAOS np~SOA~T K AononH~
TenbHoi1 nepeHopMHpOBKe KOHCTaHT~ CS~s~ ncesAocKanApHblx Me30HOS 

~ -~ 3 d4 k 2 2C KSapKaMH g-L ""i.. z - g., g ~(412) .-I Z.(m) =-i-4I ~A -k ) • 
.,...q q (21T) (m2_k2)2 

t:lononH~TenbHaSl nepeHOpM~pOSKa on~C~SaeTCfl ct>a"KTOpOM 
6m2 

z =1/(1- -2-) '" 1,4 ~ np~SOA~T, S c~ny COOTHoweH~fl ronA6eprepam _ 
A 

- TpeHMaHalg~F"'K ysen~4eH~~ MOAenbHoro 3Ha4eHHA MaCCbI COCTae
nR~ero U -KsapKa AO m = 280 H3B. OAHoepeMeHHo CTaHOS~TCA S03MO>K
H~ ~cnonb30eaH~e eA~Horo 06pe3aHHA A = 1250 H3B np'" onHcaH~~ 
ecex MeSOHOS, 4TO oco6eHHo Sa>KHO AnA Sbl4HcneHHA aMnnHTYA npo
~eccoe C Y4acT~eM 4acT~~ HS pasn~4H~x HOHeTOS. 

ITAl -nepexOAbi onHc~ea~TCA narpaH>KHaHOM 

Af. (¢ , A) "" Ji. z ~ Tr fM [ A/l ' a/l <J ]+I. /1 

- - a
rAe M=diag(mu,md,me)'¢-¢a'\l , AjJ.~AjJ.Aa - nom! ncesAocKanAp-
HbiX H aKcHanbHo-seKTopHblX Me30HHblX HOHeToe, Aa - MaTp~4b1 renn
HaHHa (Os a ~ 8 ) . 

B HacToAUleH pa60Te 6YAYT Y4TeHbI ITAi eepWHHbI S c~nbHblX 
~ paAI-1a14HOHHblX pacnaAaxA l /1270/ - MeSOHOS: A1 ... lTp 1-1 A 1 ... "y. 
3TO nOSBonHT nonY4HTb rpaAHe HTHO-HHsapHaHTHbie Sblpa>KeHI-1A AnA 
aMnnHTYA COOTseTCTSY~~X np04e CCOB . Heo6xOA~MblH AnA 3T~X 14eneH 
KeapK-Me30HHblH narpaH>K~aH ~MeeT B~A 

,.. 

f. 83 . ~ q [ i i YI) ¢ + -?- (~ +YsA)] q 12/ 

3AeCb q(q) - KsapKOSbie nonA. V 0: V:>"aY /l - nonA eeKTopHblX Me30HOB. 
t:I~arpaMMbI. onl-1CbleatOl1\I-1e Cl1nbHbU:;; pacnaA A 1 - Me30Ha , I<1sofipa

>KeHbI Ha pl1cYHKe . nepeoH Al<1arpaMMe /a/ cooTeeTcTeyeT aMnnl<1TYAa 

Mla = i ~ fm4l (m) g jJ.V &/l(P 1) &v (P 8) 0:z 

= i g~ FIT ZgjJ.V G; jJ. (PI) &V (Ps)' /3/ 

* 3TH nepexop;bJ HsyqaJlll pa:On~r; ,,1.......... I. n.'J 

:f,'. o: ' : ~1 .. :':: U · 1 
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po ~ po 
A4 
Ai 

~ A+ TtP2, Tt+ 
'\,,1 " -~--...- 

al 61 

/3AeCb B~AeneHa paCXOAR~aRCR 4 aCTb neTneBOrO HHTerpan a AnR 
A~arpaMM~ la/ /. TpeyronbHa R A~a rpaMMa /6/ paCXOAHTCR nHHe~Ho. 
B H~3weM np~6nH~eHH~ no CT e neHRM ~MnynbcoB ee MO~HO n peAC Ta 
B~Tb B BHAe CYMM~ ~3 norap~$M~4ecKH paCXOAR~erOCR HHTerpana 
12 (00) H KOHe4Ho~ 4acTH, HMe~e~ TY ~e CTeneHb no ~MnynbcaM 

Me30HOB : 

p2 P 2 Jll!
~gJlV + 1 [p (4p -13p -d) g +MI6 =-i~gmI412 m2 817 2m 2 2 2 3 

A1 A 1 

+ 3P p Jl_ II" d Jl + PsJld "11 ~ (P I ) ~ II (P 3) . 
2 3 2 ' Jl /4/ 

nORBn RIOI!\HeCR 3AeCb nOBepXHOCT Hble 4 n e HbI /4/ COAe p)l(aT n pOH3Bonb HbI~ 

BeK TOp d It ' KOTOPbI~ Bbl pa~aeTCR 4 e pe 3 ABa He3a BHc~MblX Be KTo pa 

PI H P3 C ABYMR n pOH3 Bon bHblMI't KOHCTaHTaM I't d It"" ap ~ + b p~ 


Y4eT ABYX AHa rpaMM C pa3n H4HblMI't o 6 xOAa MH KOHT YPOB B n eTnRX npH 

BOAHT K COKpa~eHH~ npOH3BonbHblX KOHCTaHT AO OAHO~. B pe 3ynb TaTe 


KBa Apa THaR c Ko6Ka 3a nHweTCR B BHAe 


{"II (9p: + 8P:-5P~ +3(P~p~ - gV PiPS) + C[ r(3p~ -pJ-2p~ +3(gIlVP1Pa -p~~) 1. 

napaMeTp C MO)l(HO 3a$HKcHpOBaTb, PYKOBOACTBYR Cb rpaAHeHTHO~ HH
BapHaHTHocTb~ 3 Toro B~pa)l(eHHR B npe Aene p~~O. 3 TO Bbinon HRe TcR, 

ecn~ 

6p2 _ 9p2
I 2 ~ -5. 


p2 -3p 2 

C = 

1 2 

TorAa 

p2 P2 JlV 3 g 2 II
M = - ir,F z I 1 - a g ~(_ _ ) t p2g ll + (plIpll_ g Vl1p P »))x 


1 6 P 77 m2 217m A 3 1 3 1 3 

A1 1 


x ~11(P l) /i (ps) . v / 5/ 
2 

CYMMI'tPYR BKnaAbI /3/ ~ /5/ AnR aMnn~TYAbi npo~ecca Ai~l7+po, 
nonY4aeM • 

2 

MA~"IT+pO = - i(irrY g!~l p:(1- ;rr)gILV + {p~p:_gV'\ P1]1 x 
A1 

x G,1l (p 1 ) &v (Ps)· /6/

] B~AHO , 4 TO npOAonbHbI~ 4neH B $ opMyne /6/ npeHe6pe~HMo Man ~ OC
HOBHO~ BKna A B WHPHHY CHnbHoro pacnaAa Al~I7P AaeT nonepe4Hoe 

cna raeMoe 

2 2 2 002 ~ 
1 m-AJ -t-mp - " ) ]_r = (...t.} (3m2)2 _ 1l~(1- .!.!)]2[2 ( 

AI-+ITP '217 FIT 002 002 9 + 2m Amp
Al A 1 1 

2 -~ )rr_3(1_2rr) uP" (m! +009" ~ 1 P + 
m2 2 

Ai rnA 1 

2 2 
mp ~ 00 m2 I m +m m -m+(_}[t+L( A1+ . _m
mA 2 4' 17 )21I J[ 1-(~)2][ 1- ( p IT f L 

1 m m m Al m
Al /7/ 

= 300 M3B. ~ P 

PaCCMOTp HM Tenepb paAHa~HoHHbli:1 pacnaA A~ ~ II'+y. B pa60Tax 15/ 

6 b1no nOKa3aHo , 4 TO BKn~4eHHe 3neKT poMarHHTHbix B3aHMOAe~cTBHi:1 
np~BOAHT K KapTHHe BeKTopHO~ AOMHHaHT HocTH. n03TOMY TpeyronbHble 
AHarpaMMbI BblcTyna~T 3AeCb B Ka4eCTBe OC HO BHblX CTPYKTYPHblX 6no
KOB , C TO~ nHWb pa3HH~e~, 4TO Tenepb BeKTopHble pO - Me30HbI nepe

XOAJ'lT B $OTOHbI (A Jl ): 

f _ e 2 A It
8M --g p mp Il P • 8/ 

AMnnHTYAa npo~ecca HMee T BHA 

9 g z F /.IV
M + + =ie(-2) p 2" [ P3Ilp~ - (P3P l )1 ] ~,,(PI)&y(P3)· /9/

A 1 -+17 Y 11 m r-
Al 

nOCKon bKY Tenepb p2= p2 = 0, aMnn~TYAa /91 ~OHe4Ha ~ rpaA~eHTHO-
HHBapHaHT Ha. O TMeTs~M, J'TO CHnb H~~ 1'1 paAHa1l1-10HHbll~ pac naAbl A1-Me30
HOB npaKTH4eCKH onpeAenR~TCR OAHOi:1 H TO~ ~e none pe4HOH 4a CTb~ 

1 aMnnl'tTYAbi /6/ /pa3n~4He B o6~eM MHo~HTene/, 4 TO eCTeCTBeH HO 
C T04KI't 3 peHHR rl-1nOTe3b1 BeKToPHo~ AOMHHaHTHOCTH. ru~pHHa pacnaAa 

+ +
Al ... 77 Y pa BHa 

* TIoAo611aR q,op Ma aMnmlTYAhI 6 bJJ1a TaJOl<e n onyqefla B /3" 8/ 

3 



m2 _m2rA~" ~ y '" <1-)3~ (z FII' )2 { A12 rr)3 '" 320 K3B. /10/
II' mAl mA1

B 3aKn~4eH~e cpaSH~M nonY4eHH~e 3AeCb W~P~H~ pacnaAOs aKc~anb
Ho-seKTopHblX Al -Me30HOB c 3Kcnep~eHTanbH~~ AaHHblMI-1 

161rBKQn 315 + 45 M3B 
Al 	... 17 P 

r aKen 	 171640 + 246 K3B .
Al 	... rry 

Hawl-1 TeOpeTI-14eCKI-1e 04eHK~ HeCKonbKO MeHbwe 3KcnepHMeHTanbH~X 
3Ha4eHHH. 3TO MO~HO 06D~cH~Tb TeM, 4TO np~ paC4eTax Hcnonb30sa
nOCb npoCTe~wee np~6nl-1*eH~e, oCHOBaHHoe Ha paCCMOTpeH~H TonbKO 
paCXOA~~HXC~ 4aCTeH KsapKoBbiX neTneBbiX AHarpaMM ~ KOHe4HblX 4ne
HOB, He COAep~a~~x KsapKos~x Macc B 3HaMeHaTene, OAHaKo C Ka4e 
cTBeHHoH T04KI-1 3peHH~ nonY4eHHblH pe3ynbTaT AocTaT04Ho HHTepeceH, 
nocKonbKY n03Bo~eT npocneAHTb sa~HY~ ponb, KOTOPY~ I-1rpa~T " -A1 

nepPxoAbi B 06ecne4eHHH KanH6pOB04HO~ ~HBap~aHTHocTH aMnn~TYAbl/9/. 
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:3011](OB M. K., r'ymll'fOBa 3 . II., OCHll OB A . A. P2-85-427 
rpaAHeHTaO-HHBapHaBTHOe BwqHcneHHe aMIlJ1HTY,lJ; 
pacna.c;oB Al -+ rrp H A1-+II'Y 

B KBapKoBoA HO,lJ;enH cBepxrrpoBO,lJ;~ero TRna B~NHcneH~ mapH
HhI p;Byx'laCTH'UlbIX paCna,lJ;OB A l /1270/"'MesoHa: A1 -tll'p H A1-+"y· 
iloKasaHo, qTO npH onHcaHHH 3THX npo~eCCOB Heo6xo,lJ;HMo ~HT~
BaTb ,lJ;OrrOJTHHTellbH~e ,lJ;Har paMHbl ell''' A I nepexoAaMH. KOTop~e 

o6eCneqHB8~T KarrH6pOBOqH~ HHBapHaHTHOCTb aMrrnHTy~1 pa,lJ;Ha
IJ,HOHHOr O pacna.c;a. ,lleTaJ"lhHO o6Cy7.<.c;aeTCJf npoIJ,e.c;ypa IPHKCa~HH 

npoHsBona , CBHS8HHoro c HaIJHqHeM nOBepXHOCTHhlX qneHOB B 3THX 
,lJ;Har paMMax. 

Pa60Ta BhlnOJTHeHa B IIa6opaTopHH TeopeT~ecKoA ¢H9HKH OHKH 

COO(\lIleHHe OI5"e,w4HeHHoro IfHCTHTyTa lI.QepHWX Hccne.QoB8IDfA . JlyGHa 1985 

nepeBO,lJ; O. C. BIi~lOrpa,n;oBoi'f 

Volkov t1.K •• Gulyamova Z.L .• Osipov A . A. P2-85-427 
Gradient-Invariant Calculation of A I,.rrp 
and Al . ITY Decay Amplitudes 

Gauge-invariant express ions for the ampli t udes of 

strong and electromagne t ic decays AI .. rrp and A1->rry are 

found wiLhin Lhe superconduc ting quark model taking into 

account II' .A I transi t ions. The procedur e of fixation o[ 

ambiguity due to surface terms i n these diagrams is di!l 

cussed in detail . 
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