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Although the existence of glueballs has been predictcd from 
the very Ьeginoing of QCD 111. yet tbis prediction is not defini
tely proved nor disproved. Тhere have even Ьееn reported nev 
states12•З/ found in radiative decay of Jlф and, as sucb , have 
been pr~feraЬly interpreted as glueballs. Нovever, becausc of 
the lack of knovledge of basic nontrivial prnperties of glueball 
states (e.g., th~ir decaying properties to ordinary hadrons) t.he 
trouЫes witl> their clear assignments still· reiiUiin. lt 1\as been 
assutned / 4/ t l>at g lueba1).s, being flavour singlets , sboJJld have 
SU(З)-flavour &)'11111etrical decays (without phase s pace correct.i
ons) into ordinary hadrons . Unfortunately, the known experimen
tal decay data of gcnuinc glueball candidates /2,3/ do not agree 
with this proposition (for example, decays into pions are unexpec 
taЫy suppressed experimentally), thus suggesting other possiЬle 
interpretations/5.6/ of the states 1 (1440) and 8(1640) . lt should 
Ье noted here that, however , the suppression of , e.g., 0(1640) 
decay into pions can Ье ach.ieved through the mixing betveen glu
onic and ~uark states leading to ~he physic.al r( 1270) and д( 1640) 
part i cles 7/ . Unfortunately, а more complete anal ysis / 8/ inclu
ding three-Ьody aixing bet.ie.en f (\270) , !'{1515), and 0(1640) 
does not see~a to Ье consistent vith exp~r iatent 191. 

On the other had , in our pre.vious paper / 10/ we have suggested 
and demons trated i nstead of the SU(3) coupling rule /4/ another 
possibility, naшely , an SU(2)xSU(2) mechanism for coupling of 
а scalar glueball to pseudoscalar Goldstone шesono. Тhе SU(2)x · 
xSU(2) mechanism 1 IO/ assumes that the coupliag of а scalar glue
ball to pseudoscalar Goldstone mesonG is only due to а chiral 
symmetry brea~ing quark mass tcrm in QCD Lagranвian, i.e;, in 
the chiral-symme~ry limit glueballs do not decay to liehter pseu
doscalar mesons. ln the case of exact SU(2)xSU(2) symmetry the 
glueball decay to pions is forЬidden vhile in the realistic vorld 
the vidth of such а decay is proportional to m: and thus is 
strongly suppreased. 

Тhе purposa of ~his note is to show that the SU(2) xSU (2) 
coupling mechanisш e xplains reasonaЬly vell aloo the experi~~~en
tal data for decays of 8(1640) into pseudoscalar paira/3.11/ . 
Тhis will Ье ahown explicitly Ьу constructing an effective L4g
rangian describing interaction betveen pseudoscalar Goldstone 
meaon pairs and а tensor flavour-independent 8(1640) particle. 
Such an efrective interaction Lagrangian ia asauмed to satisfy 
the SU(Z)xSU(2) sr-try in the limit ш: ~ О , m{ ,S. О , and thus 
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it has the followi ng fonn /12/ 

fsn ~тr( M (II' + W+ )J , (1) 

where М is proportional to а ЗхЗ real diagonal quark-шass mat
rix and W is any ЗхЗ .atrix transforming аз (3,~) r epresentation 
of the SU(З)xSU(З) chiral gr oup and describing fields of 0(1640) 
and pseudosc4lar octet particl es . As usual, within current al
gebra effective Lagrangian approach t he pseudoзcalar Goldstone 
meson octet fie lds фi( х) (1 = 1, ••• , 8) will Ье r epresented as 
follows (see, e . g. ,/ 1•/ for more references) 

R Л· Ф· u. rexp ( 1 :t -'---
1 

1 ) , 
J•l 

(2) 

Rere ele..e.nts of U form (3, J) r epreaentation of SU(З)xSU(З), 
1 is the pion decay constant (f • 93 HeV) and Л's are the 
r~ll-Нann л Ш4trices. Тhе fie ld of the t ensor particle 8(1640) 
will Ье labelled as Ф~.,( x), where ii~ФJI.v. = О , gll"Ф~- = О a.nd 
ф i s sy~~JI~etrical in ~.v (see, e.g. , 7141), Si nce ф~.,is Пa
vC:;r- i ndependent , t hen besides U (eq. (2)) the followi ng deriva
tive terals, for ехашрlе, Ф~"'<д11 U)(<1vu•)u, ,f"U(iJ u+)(iJ U), 
Фрv (д" U)o• ("-IJ), etc. , have {3 ,!) chiral transfora\'acion proper
ties , too . Тhus, taking as а matrix 11' in eq.(l) а linear com
bination of the tenns u, фi'V(iJ U)(iJ u +)u, etc. , and using pa-
rame t rization (2) ;· onc geta ~ v 

О JI.V S 2 
"'ОРР ( х) а gф ( х) ;:

1 
m 1 (д11 ф;( х))(д.,о 1 ( х)) (З) 

for the i nteraction between 0( 1640) and pseudoscalar pair par
ticles Р, Р. Here g is some unknown coupli ng constant and m 1 'а 
(1 • 1, ••• , 8) are masses of the pseudoscalar octet шешЬеrs. 
Тhе interaction betveeз 0(1640) and pseudoscalar pair s charac
terized Ьу еq.(З) is the only non-trivial and independent one 
coming f r om the geыiral effect i ve quark mass t erm ( 1) and thus 
representing the SU(2)xSU(2) COЧPli~ mechanlsm. From еq . (З) 
one easily finds the /1(1640) ~ РР(РР-п•.,- , к+к- ,etc.)decay 
411/Plitude • 

Ts ~r'Pe - g m~ h ~,,< р ,Л)[ pr Р% + PIPrl . 

where р_, р1 , and р2 (р. Pl + р2 ) are 4-momenta of О( 1640) , 
Р and P mesons, respectively, while ь11,..(р,Л) satisfiesli</ 

(4) 

•тhе statea arc nor1!14lized as <1!,1Р'> = (2п)3 2.,РВ(З) (р-р ' ) , 
wh1le То ., р1' 1з defined as <P( p 1)P(p
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From eq. (4) and after averaging over 0(1640) spin states Ьу 
us,ing eq. ( 5 ) we get t he followi ng partial decay widtl• r e1ations 

1' 2Г 4 4m
2 

о-.•· - = о~ -··· - cm" с 1 - .. >&/ 2 rtJ2 • 
~ 

1е ~ l(•к- =го .. к•i • 
4mf 5/2 

• С m~ ( 1---r ) 
"'о 

го~ '1!1 
1 4 2 - - cm• (1 "'~ ~1 2 2 ~ --~ ) 

m2 
о 

(б) 

where an overall unknown conetant С depends only on g and "'о. 
We see from eqs.(б) that the decay of 0(1640) to pions i s natu
r ally suppressed due to s~llness of the plon mass. Вqs . (б) 
give (for m = 1.64 eev) le tг0 «1 and г0 кl! t r: •3. 7 
in а remark!ь te agreement wi't'h" ex>;t'i'iч>, experime~tal l.ciq/3 ,1 t/, 
Тhis shows t hat the coupling of 8(1640) to pseudoscalar Gold
stone шesons coutd better Ье real i zed Ьу the SU(2)xSU(2) шecba
nism t .han Ьу the SU(З) one. Тhе SU(З) coupting pattem is rea
lized only in t he exact SU(З) limit (., • m = m"), however, be
cause of t he smallness of pion mass сь{ rea\ world вeems to pre
fer the SU(2) xSU(2) coupl ing r ule. 

I am grateful toProf. V.A.Keshcheryakov for interes t in this 
work and support. 
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