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B nocneAHee BpeMfl 6~nH npoBeAeH~ HOB~e H3MepeHHfl Mace~ 
A1 -Me30Ha H WHPHH ero pacnaAoB 111. B 3To.:1 CBfl3H npeAcTaBnfleT 
onpeAeneHH~H HHTepec TeopeTH4eCKOe HCCneAOBaHHe noBeAeHHfl 3TO
ro Me3oHa, KOTopoe MOmHo npoBeCTH Ha 6a3e HeAaBHo npeAnomeH
HOH HaMH MOAenH/2/. 3Ta MOAenb OCHOBaHa Ha pacCMOTpeHHH 4eT~
peXKBapKOB~X B3aHMOAeHCTBHH, C noMO~b~ KOTOp~X MOmHO OnHC~BaTb 
B3aHMOAeAcTBHfl Me3oHOB pa3nH4H~X THnoB. B pa6oTe 121 6~nH pac
CMOTpeH~ 4eT~peXKBapKOB~e B3aHMOAeHCTBHR CO CKanRpHOH,nCeBAO
CKanflpHOH H BeKTopHoA CBR3flMH. Anfl onHcaHHfl At -Me3oHa K 3THM 
CBfl3flM cneAyeT A06aBHTb e~e nceBAOBeKTOpHy~ CBR3b. TOrAa HC
XOAH~H 4eT~peXKBapKOB~H narpaHmHaH npHMeT BHA 

~(<i.Q)=Q(ia- mo)q + ~[(qq)2 + (qi y5 -;qf]- ~2{(qy ILqf + (Qyll -;qf + (qy5 y /q)2). I 1 I 
u 

3AeCb Q=(d)- nonfl KBapKOB, HMe~~HX TpH ~BeTa. no ~BeTOB~M 

HHAeKcaM npeAnonaraeTCfl cyMMHpoBaHHe; m0 - 3aTpaB04HaR Macca 
KBapKa; 0 1 H 0 2 - ABe KOHCTaHT~ CBfl3H*.BBOAfl 6030HH~e, CKanflp
H~e, nceBAOCKanRpH~e, BeKTOpH~e H nceBAOBeKTOPH~e nonfl, MOmHO 
nHHeapH30BaTb narpaHmHaH 111 H B COOTBeTCTBY~~eM eMy npOH3BO
Afl~eM $yHK~HOHane npOBeCTH HHTerpHpOBaHHe no KBapKOBbiM neTnflM, 
noA06Ho TOMy, KaK 3TO Aenanocb B pa6oTe121. B pe3ynbTaTe nony-
4aeM 

121 

1 - 7j ___ ._.;_... ___ __, ___ 1'1 !. 

icJ-mo +gt(fo + iy5t7T"o)+gic:;o+ t~o + 1Ato Y5) 

* 11cnonb3YR npeo6pa3oBaHHfl <l>Hp~a H HeKOTOJlble AOnonHHTenbH~e 
npeAnonomeHHR, MOmHO HaihH CBR3b MemAY KOHCTaHTaMH 0 1 H 0 2 : 
01-202 . CneAy~~He OTC~Aa npeACKa3aHHR AnR BenH4HH Mace BeK
TopH~x Me30HOB o6cymAanHcb B pa6oTe'21. 

1 

' . 



·-------------------------------------
r,qe li' ~ 1l - eHewH~e ~CT04H~K~; g~ /SIJ. 

2
-G 1 ; g

2 
I 8M

2
= G 2 ; 

_. .. 2 
( 0 , ITO , Wo , Po ~ Al - nonR COOTBeTCTBY~~x Me30HOB; a = 
= yll all • PaccMaTp~eaft pacxOAftlll~ecft KBapKOBble neTil~ c ABYMft 
BHeWH~M~ KOH~aM~ ~ npOBOAA nepeHOpM~pOBKY noileH no,qo6HO TOMy, 
KaK 3TO ,qenanocb a pa6oTe121• np~xo,q~M K cne,qy~eMy 3~~eKT~e-
HOMY narpaHm~aHy: 

2 2 2 2 2 2 
(;) m,. _.

2 
(miT+ 4m

9
) 2 m,( 2 _. 2 ) (me +6m0 )A->2 

J.. ,._, __ '" - • • c + ........ w +p + -· + 2 2 2 jJ.j). 2 1 

131 

3,qecbg=.J2:, gP • ..;s'g,mq=gFIT = 240 M313, FIT·95 M3B*· H3 ~op
MYilbl 131 MOmHO nOilY4~Tb rpy6y10 O~eHKY AJlft MaCCbl mAt 
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COBMeCTHOM ~3y4eH~~ pacna,qOB A 1 -> IT p 
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-+ r,qe q - nonftp~3a~~~ Ac~ p -Me30HOB. 3,qecb a aMnn~Ty,qe oc-
TaeneH TOilbKO paCXOAftlli~HCft ~HTerpail 12 ~ AJlft ero o~eHK~ ~c
nOilb30BaH pacna,q p .. 21T, KaK 3TO ,qenanocb a Hawei:i npe,qbiAYllleH 
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/2' * 8 OTI1~4~e OT pa6oTbl ', B !lJOpMyile 13/ nOA 3HaKOM norapi-1$M<l 
OCTaBileHbl paCXOAAllllo1eCft neTill-1, COOTBeTCTBY~llll-18 Heil~HeHHbiM 
B3a~MOAeHCTBI-1ftM 6o30HHbiX nonei:i. 
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np~ Tpex pa3Il~4Hb1X 3Ha4eH~ftx Mace m A 1: 1-+ P 
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156 M3B 159 M3B 149 M3B 
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1150 ~138 1200 M3B 1250 M3B 

Bee 3T~ O~eHK~ He 04eHb C~IlbHO OTI1~4aiOTCft ,qpyr OT ,qpyra ~ OT 
3Kcnep~MeHTailbHoro 3Ha4eH~ft /1,3/ 
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o TOM me npHOil~meHHI-1 1-13 narpaHm~aHa /)/ Ailft aMnili-1TYAbl pae-

na,qa ~ .. f" nony4aeM BblpameH~e I p~e. 21 

np~ TeX me, 4TO ~ Bblwe, 3Ha4eH~ftX Mace mAt nony4aeM Ol..leHK~ 

lmf = 770 M3BI: 

25 M3B 40 M3B [' + + 
Al-+f IT 

11 M3B 
1121 

mAl 1150 M3B 1200 M3B 1250 M3B 
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nerKO 8~AeTb, 4TO 3Ha4eH~e 3TOH W~p~H~ pacnaAa 04eHb 4Y8CT-
8~TeDbHO K ManeHweMy ~3MeHeH~~ 3Ha4eH~H Mace~ A1 -Me3oHa. 3a
MeT~M, 4TO ~3 /11/ MOmHO nony4~Tb TaKme cneAy~ee Hepa8eHCT80 
AnH K8aApaT08 Mace A1, c - · ~ rr -Me30H08: 

2 2 2 
rnA > 2(mc + m

17 
). 

1 
/13/ 

B aaKn~4eH~e aaMeT~M, 4TO np~8eAeHH~e 3AeCb pac4eT~ ~Me~T 

o~eH04H~H xapaKTep, nOCKOnbKy np~ 8bi80Ae 8~pameH~H AnH aMnn~-
TYA pacnaA08 A 1~prr ~ A 1~ c rr 8 ~opMynax /5/ ~ /10/ YAepm~-
8an~cb n~Wb 4neH~, COAepma~~e paCXOAH~~HCH ~HTerpan /6/, KOHe4-
H~e me 4neH~ OT6paC~8anKCb. 0AHaKO M~ HaAeeMCH, 4TO ~ npK 5o
nee T04HOM 8~4~cneH~~ aMnn~TYA 3Ha4eH~H AnH COOT8eTCT8Y~~~~ 

W~p~H He ~3MeHHTCH Cn~WKOM C~nbHO. 
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BonKOB H.K. 
Hacca M pacnaAW At -MeaoHa a HOAenM c KBapKOBWMM neTn-M 

P2-82-338 

8 HOAenM, OCHOBaHHOH Ha p8CC140TpeHMM 4eTWpeXKBapKOBWX B3aMHOAeHCTBMH, 
BW4MCneHw pacnaAW At-MeaoHa At .. P" M A1 .. f " M AaHa oqeHKa An" ero Maccw. 
06HapY*eHO, 4TO BenM4MHa WMPMHW pacnaAa A1 .. p, He 04eHb 4YBCTBMTenbHa 
K MSMeHeHMG 3Ha4eHM~ MaCCW At-Me30Ha 8 npeAenax OT 1150 A0 1250 H38 
M P88Ha rAt•Pif • 150 H38. B TO •e BpeMA IIIMPMHa pacnaAa At•flf peaKO 
MeH.IIeTC.II 8 3aBMCIU40CTM OT M3MeHeHMA 3Ha4eHMH Mace At- M f -Me30H08. no3-
TOMy 6onee T04HOe M3MepeHMe WMPMHW pacnaAa A1 .. f, noaaonAeT nony4MTb 
6onee T04Hwe oqeHKM 3Ha4eHMH 148CC At- M f -Me30H08. nony4eHO TaK*e CTporoe 
HepaBeHCTBO AnA 3Ha4eHM~ KBaApaTOB Mace A1 -, f- M fr-Me30HOB. 

Pa6oTa awnonHeHa a fla6opaTOPMM TeopeTM4eCKOH ~3MKM OHRH. 

tooe.eHMe ~MHeHHOrO MHCTMTyTa AAePHWX MCCneAOBaHMH, AY6Ha 1982 

Volkov H.K. 
The Mass and the Decays of 

P2-82-338 
A1-Heson In the Hodel with Quark Loops 

Based on the eff~ctive Lagrangian with four-quark Interaction we cal-
culate the widths of the decays A1 .. p, and At•u and make estimates 
of the A1 mass. It Is discovered that the value of the decay width A 1 ~p, 
is Insensitive to the change of the mass value of the A1-meson In the limits 
from 1150 to 1250 HeV and !s equal to r~·pw•150 HeV. On the contrary, 

the decay widthAt .. f" changes quickly with changing masses of the A1-and 
f -mesons. Therefore, a more accurate measurement of the decay width~~(, 
allows us to obtain more exact estimates of the At and f masses. The 
rigorous Inequality is also received for the squares of theA1-, f -and 
, -meson masses. 

The Investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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nepeBOA aBTOpa. 


