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1. INTRODUCTION 

An excit i ng prediction of QCD as the theory of strong interac­
tions i s the exis tence of glueballs, the bound states made up 
of gluons / 1- 4/, However, а definite verification of the prediction 
is not yet done . There are announced glueball candidates l &- 101, 
but different interpr e t ations are possiЬle as well 111- 121, Thus , 
i t becomes more and mor e clear that for the identif i cation of 
these stat es one should know not only their masses and quantum 
numbers but also their decays to ordinary hadrons. This is even 
mor e urgent because the glueball candidates / б - 7 • 1О 1 do not beha­
ve in t heir decays a s one naturally expects 113/ . Since the glue­
balls ar e flavour singlet s, it is expected 1131 that they are equ­
ally coupled t o all flavours and so, the ir decays into, e.g., 
"+ "- and к+к- mesons should only differ Ьу phase space factors 
increasing thus decay to pions. However , exper imentally the op­
posite is seen for the glueball candidates 1 5- 7 , 10,14~ · 

Independent theor et ical r esul ts 115,16/ and , mayhe, experimen­
t al i ndications 15- 101 show that the scalar glueball i s probaЬly 
t11e lightest one with mass around 1 GeV. So , the number ot its 
hadronic decay modes is limited; it decays only to the lighter 
pseudoscalar me sons. Thi s sugges t s that in order to understand 
the decay propertie s of the scalar glueball, it is highly desi­
raЬle to have а nontriv i al model describing interactions between 
this glueball and pseudoscalar mesons . Moreover, one can hope 
t hat the main characteri s tics of t he model can even Ье generally 
valid for interactions of gl ueballs with pseudoscalar mesons. 

Recently , an effective Lagrangi an model of this type has been 
suggested in our paper / 171 . This mode l has been shown / 17/ to sa­
tis fy the anomaly relation of t he t r ace of the energy - momentum 
tensor of QCD / 18/ and t he important l ow-ener gy theorems of 
refs/ 16 ·19 ·201• Here (sectioп 2) we want t o present t he model in 
more detail. We shall see tha t the part of the Lagrangian that 
de scribes t he ef fective i nter act i on between а scalar glueball 
and а pa i r of pseudosc a l a r Go lds t one mescns is pr ed i cted if one 
specifies the mas s of the scalar glueball. The model will Ье 
shown to Ье in а resonaЬle agre ement with t he gluebal l a ssign­
ment for the g

8 
(1 240) 17/ scalar meson. In thi s way i t will Ье 

explicitly demonstrated that the coupling of t he scalar glueball 
to.pseudoscalar Goldstone bosons is only due to а chi r a l-symmet­
ry-breaki ng quar k-mass term in QCD Lagrangian, i.e., iп the 
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SU(З)xSU(З) chiral svmmetrv limit the P.lueball does not decay to 
lighte"r pseudoscalar~. In the case qf exact SU(2)xSU(2) syппnetry 
this glueball does not decay to pions while in the realistic 
world the width of such а decay is proportional to m4 and is 
strongly suppressed. Thus, we cal this coupling the SU(2)xSU(2) 
rule. We shall also show that the SU(2~xSU(2) coupling rule ex­
plains the existing experimental data 6 •

141 for decays of а ten­
sor glueball candidate 0(1640) into pseudoscala r pairs (secti­
on 3). In section 4 some conclusions are drawn. 

2. AN EFFECTIVE LAGRANGIAN FOR А HYPOTHETICAL SCALAR 
GLUEBALL AND PSEUDOSCALAR GOLDSTONE МESONS 

Let us begin our considerations Ьу assuming that the low­
energy dynamics of the octet of the pseudoscalar Goldstone me­
sons is described Ьу the followinf effective Lagrangian (for fur­
ther references see, e.g., ref. 12 1 ) 

~= ~ Tr[(дllU)(дJLu+)] +~sв, (!а) 

where 

~SB =-Tr(M(U+U+)]. ( 1 Ь) 

Here the elements of the 3х3 field-matrix U(~ form the (3,3) 
representation of the chiral SU(3)xSU(3) gr oup, i.e., under chi­
ral transformations U(x) transforms as follows 

u ... Auв+, (2) 

where А and В are unitary matrices of transformations. The mat­
rix М in eq. (lb) is real diagonal one and is propor tional to the 
mass matrix of light quarks. So, the explicit breaking of clli ­
ral invariance due to the quark masses_is PEov i ded Ьу f 
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(eq. (Ib)) representing the genuine (3,3)+ (3,3) model/ 2 2~. In the 
"current algebra" Lagrangian (1) the matrix U(x) satisfie s the 
constraint 1211 

U(x)U+(x)=f: (3) 

and can Ье parametrized as 

U(x)=f exp(i ~ ~ФJ(х) ), 
тт J=1 f" 

(4 ) 

where frr is the pion dec ay constant (f " = 93 MeV), ф 1 ' s (i = 
= 1, ••• R) are field s of the octet of th'e pseudos calar Goldstone 
mesons and Л 's are the Gell-Mann Л matrices normalized to 
Тr(Л1 Лj )= 2o 1j • The Lagrangian (1) comЬined with eq. (4) comple-
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t ely reproduces current algebra results f or the system of pseu­
do scalar Golds tone mesons . We mention here that we neglect the 
pseudos calar (non- Go ldstone boson) singlet field (and, corres­
pondingly , а t erm in eq. ( 1) that sol ves t he U(1) -proЬlem) s i n­
ce such а neglect is not e ssential in wha t follows provided the 
scalar glueball is light and canno t decay i nto the ryry' nor ry~' 
sys t ems. 

An interes ting and important result coming from eqs.(I) and 
(З) (or (4)) i s the trace of the " improved" energy-momentum ten­
sor (} 1231 which has the fo llowing form 

/LV 

ce JL ) =- l. тr [( д U)(дJL u + ) J-4~ 88 • 
JL 1 2 JL 

(5) 

wher e i ndex "! " labels the correspondence to eq . (1). То deduce 
eq. (5 ), i t is useful to introduce the scalar uJ 's and pseudo­
scal ar ~ 's ( j = 0,1, ... ,8) fields Ьу the relations 

u J = .!. Tr [ Л j ( U + U + )! , 
4 

Vj = 
4
1i Tr [Л J (U- U+)] . 

Then l.agrangian (1) can Ье rewr i tten in the form: 

1 8 2 2 ~= - I. [( дJLui) + (ilt.tvi ) ] +~ sв· 
2 !=0 

(б) 

(7) 

Now l e t us as sume tha t the f ields u' s and v's (and consequently 
the field-ma t rix U) have d imensions (conformal we ights) equal 
t o the number d , i.e . , under dilatation t r ansformations х~ рх 
( р >О being an arbit rary number) one gets U(x)-+ p-d U(x) and 
u+(x) -+ р- d U+(x). It i s an easy exercise to obtain the "impro­
ved" energy-momentum t ensor 123 / from eq . (7). We get 

8 
(}/11' = i:O ( ( дll U i )( d i' U i ) + ( d!L Vi )(d v Vi )) - g/lV~ + 

d л 8 2 2 +-[g д д , - д д] I (u , +V , ), 
6 JLV 1\ /l IJ j = 0 1 1 

(8) 

The trace of the 8JLV reads (after the use of equations of mo­
tion) 

ll 8 2 -.2 Q (} ~(d-1) ,I [(дt.tui) +(d/lVi) ]+(d-4)..t.
88

, 
JL 1 =о 

(9а) 

or, in а more compact form (using eqs. (б)): 

8/l = 
11 - 1 Тr[(д U)( rJ ILU+)J +(d-4)~ . 

ll 2 ll SB 

Due to condition (3) the dimension (conformal weight) 
and then eq. (9Ь) gives eq. (5). 

(9Ь) 

d = о / 24/ 
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On the other .hand , in QCD the re sul t for t he t race of the 
energy-momentum tensor i s given as 1181 

(8/l) = {3 ( g) F (a) F(a)JLV -(1+ (g))f QCD (10) 
ll QC D 2g /lV ym SB ' 

where 
1

F j~> 1 s ( а = 1, ••• , 8) are gluon-field strength tensors, 
{3 (ro is the ~al lan-Symanzik function and у (g) is the mass ano­
malous dimension. The term .f QCD( х) =-:! m m ё[ 1 (х) q 1 

( х) (m 1 s 
, SB 1 q i qi 

are quark mas ses, q
1
(x) 1 s are quark field s , i is а given fla­

vour ) represent s the chiral- s.ymmetry~breaking term in the QCD 
Lagrangian . 

In the pseudoscalar Goldstone meson sector de scribed Ьу 
eqs . ( 1) and (4) the relatioц ( 10) is effec t i ve ly represented 
Ьу eq. (5) . However , because of different dimensions (conformal 
weights) of the terms .f

8 
and .f~~Din eqs . (5) and (10) chiral 

noninvar iant pieces of t~ese equations are formally different 
(naiYe comparison gives the unacceptaЬle restil t . yiD( g) = 3). . 
Al t hough such а difference is allowed for effective Lagrangians 
nevertheless, being guided Ьу eq.(10) we want to enlarge eq . (1) 
i n а way to include а scalar field into it. In f act, to follow 
closer eq.(10), the improvement of the dimension of eq.(1b) is 
needed. This can Ье done Ьу assuming the existence of а dimen­
sional, f l avour -independent scalar field u{x) (di mens ion ~= 1) 
which can Ье used t o write down the f ollowing symmetry-breaking 
t erm . 

f~B ( X)=-[o (x)](З-ym) Tr[M(U( X) + U+ ( x ))] ( 11) 

instead of eq. (1Ь). In eq. (11) Ym is а par ame t er which will Ье 
specified later. We note here that since и is flavour-indepen­
dent, it is s ingl et under chira l ( i .e., in the f lavour space) 
tra~s format ions , and therefore fsв be longs again t o the 
(3,3 )+(3,3) represent ation as it i s requi r ed 1221. We also r emark 
that consistency with spontaneous symmetry breaking (requiring 
VEV <и>0 = а0 f О ) and correct behaviour of и ( х ) under dilata­
tions ( Х -о р х , u(x) -op-1u(x) ) need introduct i on of the actual 
physical field u(x) ( <u>0 =О) through t he parametri zat ion 1251 

u(x) 
и(х)=и ехр(--) , (1 2) 

о и 
о 

where u( х) ... u( х)- 0'0 ln р when х ... р х. 
It should Ье stressed here that there i s no need to change 

the dimension of the first, chirally i nvar i ant but dilatationa­
l y noninvariant term in eq. (la) since just· thi s term gives а 
chirally symmetrical contribution to eq. (5) in agreement with 
the QCD trace anomaly , eq. ( 1 О). Moreover , in the chiral - .symmet r y 

\ 

4 

fJ 

limit it is thi~ piece of the trace of the energy-momentum ten­
sor (eq. (5)) which effectively represents the low-energy .theo­
rem of refs. 1 19 •201 * 

<Р{р 1) Р( р 2) 1 се;)1 1 0> 1 chiral 
limit 

2 2 wnere q =2Pl"P 2 =(P 1+P 2 ) 
РР system. 

=q2, (13) 

is the invariant (mass) 2 of the 

Thus, а minimal enlargement of Lagrangian (1) including the 
u-field is proposed to Ье of the following form 

f 1 =.!.(д и)2 +.!.Тr[( д U)(i'u+)]-V(a)+fs'в• comp 2 /l 4 /l · 
(14) 

where U,u and f~в _. are given Ьу eqs.(4), (1 2), and (11), res­
pectively, and V(u) is а chirally invariant potential and 
as such dependent only on the flavour-independent u-field . 
The Lagrangian (14) gives 

(8/l) "._.!.тr[( д U)(д~-'U+)]+4V(a)-u ddV~u)_(1+ y ).f~в. (15) 
ll 14. 2 /l и m 

We see already forma l consistency between eqs. (10) and (15) 
and we also expect that the parameter Ym is approximately given 
Ьу perturbation theory, i.e., у ;"у (g(JL)), where IL is some 
typical hadronic mass scal e. Wemcho~se for definiteness as(ll) = 
= 0.7 at IL = 0.2 GeV / 26 / and then у .!,2а 8 1 77 + 0(а:)=0.5 + 0(а~ ). 
То completely specify Lagrangian (14) it still remai ns to find 
the potential V(u). То do this, let us expand V(и) in the right 
field а: 

dV ~ 1 d2 V - 2 
V(и) = V(u ) + < --~ >

0 
и+ -2 < --~-- >

0 
и · + .•.• 

О du da 2 
(16) 

Using parametrizations (4) and (12) in eq. (14) , and eliminating 
the term linear in u from (14) Ьу requiring 

3-у 
< __<!_'{_ > = ..!.. -~- ( 2 rn2 + rn2 ) f 2 , ( 1 7) 

du о 2 и0 к " " 
we obtain Lagr angian (14) in а correct form. From this La3ran­
gian one easily finds, е. g., the а -particle (mass)2: 

2 d2 V 3 - У m dV 
m =< - -> - ------< --> (18) 
а d ~ 2 о а du о 

О' о 

* As usual, we shall calculate in 
tes will Ье normalized covariantly: 

tree approximation, and sta­
< Р j Р '> = (277)3 2ыD 8(З)(р- р '). 
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and the interaction term: 

f Р-Р(х).а-.1. З-уm D(X)! m~ф~(х), 
и 2 f1 - 1=1 . о 

i 
(19) 

where m1 's (1 ~ 1, ••• ,8) are masses of the octet of the pseudo­
scalar mesons. It is seen from eqs.(10), (15), and ·(16) that the 
chirally invariant part of the trace anomaly is effectively 
given as 

{3(g) 2 - -2 
Н(х)=- F (Х)=Но +Н 1 u(Х)+Н2 и (Х)+ 2g 

+О(uз)+ ~ Tr[(a/lu)(a~tu+)]. 
(20) 

where 

/3(g) 2 dV 
Но=-< 2g F >o=uo< du >о -4V(ио>· 

d 2 V ' dV ( ) н .. "0. < > -4<--> • 21 
1 d;2 о dc7 о 

1 d8 V d 2 V н2 .. - [ С7 < > - 4 < --- > 1 • etc. 
2 о d;s о dti2 о 

То find coefficients Н 1 (1 = 1,2,. ~ .) one can use successively 
the following low-energy theorems 1161 (valid in the chira!­
synunetry limit): 

1Jdx <ol T(H(x)H(o))\o> .. 4H 0 [1+0(mq)J. 

2 ' 
i Jdx fdy <о\ Т( Н( х)Н(у)Н(о))\ о>. 16Н0 [ 1 + O(mq )] , etc. 

(22) 

Combining eq.(20) and the first of eqs. (22) we get 

Н~ .. 4 m~ Н0 [ 1 + О ( m q)] • (23) 

Analogously, eqs.(22) can Ье used to calculate all the coeffi­
cients Н 1 in terms of, e.g., m" and Но. Moreover, from eqs.(17), 
( 18), (21), and (23) one finds 

m~u~- 4Н 0 [ 1+ O(mq )1. 

The value of Н0 is approximately given as follows (for the 
SU(3)c -colour group and for three light flavours, N F = 3): 

(24) 

Н 0 =-< {3(g) F2 > ... i..<~F2 > +0(а2 ), (25) 
2g о 8 " о s 

where <(а 1 ") F 2 >о is the familiar gluon-condensate term paramet­
rizing n~npertlirbative effects of QCD 1261• Shifman, Vainshtein, 
and Zakharov were first 126/ who estimated this condensate Ьу 
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1 

analysing the QCD sum rules for charmonium. Тhеу obtained 

< ~ F2 > = 0.012 GeV 4 • 
" о 

(26) 

However this value is not yet strictly determined, and а larger 
value than given in eq.(26) is called for (may Ье Ьу а factor 
2 + 3) 1271• Thus, tJhe only arbitrary parameter of our model 
(eq. (14)) remains the mass m" of the scalar u-particle. Since 
the u-particle dominates the scalar gluonic current (see eqs. 
(20), (22)-(24)), then this particle must Ье identified with 
а hypothetical scalar glueball. Such an identification is sup­
ported also Ьу а large Nc-dynamics (Nc is а number of colours). 
For example, from eqs. (20) and (23) it is (as it_J!ust Ье for 
а true glueball, see refJ16/) <о!Н(о)\u>=2Ша vH0 -Nc . in the 
large ~ limit because, as usual, m"-N~ , and from eq. (25) 

2 
Но -N с. 

It is worth to note here that just the construc~ed Lagrangian 
(14) gives (combining eqs. (15)-(19)) а generalized version (for 
nonzero quarkmasses) of eq.(l3), namely, 

<Р(р 1)Р(р 2 )1 (0~\4 1 О>= 2р 
1
• 1>

2
+ 

2 
2 mv ( 1 ) 2 +(3-у )mp 

2 2 
+ +у mp, 

m m _ q m 
(/ 

which for higher u-particle nass ( m~ > q 2 ?: 4m~) 

<P(p 1 )P(P 2 )\(0~\4 1:0>=q 2 +2m: 

(27) 

behaves as 

(28) 

in full accordance with such а generalization of the low-energy 
theorem in ref. 1201• Taking eqs. (27) and (28) to Ье valid for 
all eight pseudoscalar mesons (i .е., РР"' "+"- , к+к-; ТJТJ ,etc.), 
we easily see that the present model suggests the bound 
m" > 2mТJ .;. 1 .1 GeV for the mass · of the scalar glueball. 

Defining the decay amplitude T 1 ~r as 

4 (4) 
<f\S i i>=-l>н +1(2rr) 8 (Pr-P 1 )T1 ~r, . (29) 

where, as usual, S=Texp(i (dxf 1 t (х)), then using the interat­
tion term (19) and combining it ~ith eqs.(24) and (25) one easi­
ly obtains the following forшUlae for the decay widths of и into 
pseudoscalar pairs: 

Ги ... "+"- = 2 Г о о =Am 4 (1 1/2 u-+rr rт тr - ) , 
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Г +-=Г 4 4 
2 

и•К К о-о =Am (1 mк 1/2 а-+К К К - ) mi 
(30) 

Ги-+ = _!_ Am4 ( 1 4m~ 1/ 2 ~~ 2 ~ - ) m2 
и 

where the overall factor А is 

У 2 m 
А=(1-2!- ) а 

3 811 <~~ F
2> 

17 о 

(31) 

The scalar glueball candidate g8 (1240) 171 satisfies the mass 
bound mg = 1. 24 GeV > 1. 1 GeV and still is light, enough to have 

s 
dominant hadronic decay only into pseudoscalar pairs. Then t o 
а good accur acy the t otal width ~ is given as 

s 

г ,;г +Г -к+ Г . - (32 ) g g -+ 1717 g -+ к g -+ '7~ 
s в s s 

Labelling Х 17 =~ .. 1717 / Гg' , Хк=Гg -+КК / Гg and putt i ng mu = mg= 
s в 1 в в s 

= 1. 24 GeV we obtai n (Х 17 Хк) 1 2 = 0.06 from eq s . (ЗO) and (32 ); 
and f or Ym ,; 0.5, < (ав / 11)F 2>0 svz =0.012 GeV 4 (s ee eq. (26)) we 
f ind Гg = 270 MeV while for < а F2 > = 2 <а F2> _ one ge t s 

в . в о 8 о svz 
Гg = 135 MeV. We see that the agreement wi th experimenta l va ­

s 
/ 7/ 112 

l ues (х17хК) experiment = 0.04 and (Гgs >experiment 

= (140 t \О) MeV is remarkaЬle. Because ot the lack of know­
l edge of precise values of the phenomenological parameter s Н 
and 'у it is difficult to say whether the consistency with ех~ 
perim~nt r equires definitely а higher va lue of < (а 8 / 11 )F 2>

0 
a l­

t hough thi s seems to Ь е the case when using reasonaЬl e app rox i ma­
tions given Ьу eqs. (23)- (25) and у 1 3 << 1. We note al so here 
that the decay pattern of another announced scalar gl ueball 
candida t e G( \590) 1101 is not consistent wi t h eqs. (30). 

3. ТНЕ COUPLING OF А TENSOR GLUEBALL ТО PSEUDOSCALAR МESONS 

' In the previ ous sec tion we have explici t ly i llustrated (s ee 
eqs .(\4), (19) and (30 )) the SU(2) xSU(2 ) ru le for t he coupling 
of а scala r glueba l l t o pseudoscal ar me sons . Her e we want to 
show that this rul e i s va lid more generally , пame l y , for the 
coupling be tween the tensor glueba ll candida t e е ( \6 40) and pseu­
doscalar mesons (f or the original suggest ion , see 1281 ). 

So, let us labe l the field of the tensor glueball candida te 
8 (1640) a s ф /l11 (х ) , wher e 

8 

g/lV ф IJ.V :s (} д/lф. ..() . 
IJ.V 

(33 ) 

d ф . . 1 . ( f / 29 / ) • ф an /W :Ls synпnetr:Lca :Ln ll , 11 s ee, е, g, , re , • S:Lnce /lll 
is flavour-Ьlind, it is singlet under chiral (i, e ., in the fla­
vour s pac e) transformations, and then besides U (eqs. (2) and 
C4J) the following der ivative terms, for example , фll11 ( д д U) , 
ф 11 (д 11 U)(д11 u+)U, ф/1-v U(д ll U+)(дyU), фll11 U(дllд11 u+)U,etc. , tat"isfy 
eq.(2); thus, а linear coШЬ ination of them can Ье used i n eq . 
(lb) instead of U. However, not all these derivative terms are 
nontrivial and independent, because due t o eq. (33) we have,e . g . ,: 

/-111 /-111 
дll(ф дii U ):sф ( дllдvU), ( 34а) 

дll [ Фllv U(д11 u+) uJ- Ф/-111 (д11 U)(д11 u+) u + 
(34Ь ) 

+ Ф/1-11 u Сд/1- д11 u +) u + Ф/-111 п ( д11 u•нд 11 U). 

Тhе l .h.s. of these relations are fu ll de r i vat i ves and as such 
do not give nontriyial contribut i ons to Lagr angian; then all 
t hree terms on the r.h . s. of eq , ( 3 4Ь) -are not independent too. 
As а result (after the use of parametri zat ion (4 ) ) , we choose 

fe - (x)=g1фflll(x)! m2i( д ф i (х))(д ф . (х)) , 
рр . i =1 ll 11 1 

(35 ) 

what is then the only nont rivial and independent Lagrangian term 
coming from the general ef fect i ve quark-mas_s term and descri­
bing interaction between е(\640) and pseudoscalar pair part icles 
Р, Р ( РР"' 11+ тт- , к+ к-, etc.). Here g 1 is some unknown constant 
and m1's are masses of the pseudosca lar mesons. Using eqs. (29) 
and\ (35) it is easy to obtain expl i citly the following partial 
decay widths 1281 

Г =2Г 
е -+ 17 +17- е-+ tr0

17° 

= cm; (1- 4Ш~ )5/ 2 

m~ 

Ге + - "' Г с 4 4 mке -+К К е .. кок_о "" mK ( 1---m.2 
е 

г е .. ~~ 
1 4 4m 2 

=- Cm (1 ~ 5/ 2 ~ - ) 2 
m2 
е 

5/2 
) (36) 

where an unknown overall constant С depends only on g 1 and me· 
We see f r om eqs. (36) that t he decay of е (1640) int o p i ons is 
natural ly suppres sed due t o smallne s s of the pion mas s . Eqs. (36) 
give (for me= \,64 GeV) : 

Ге 1 Ге = 0.05 , (experi ment: < 1) , 
-+17 17 -- ~ ~ 
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ге .. ТfТ1 1 ге .. к к = о.26 • (experiment: 0.33+0,2) - ' (37) 

where the experimental data are from r ef /14/, 

It i s interesting to note here that f;B term (eq.(\1)) has 
the dimension corresponding to the quark- mass term one if one 
assume s Ym = О while in the case of а tensor particle coupled 
to pseudoscalar mesons (eqs.(34)- (35) ) dtte to derivative coup­
lings this property is automatically satisfied .. Then the overall 
factor А in eq. (З 1) is specified Ьу specifying rnu ( ym/3 « 1 
and can Ье neglected) while the f actor С in eq. (Зб) reina1ns un­
known and only the ratios (37) can Ье predicted. We see (еq. (З7)) 
that this prediction is in а remarkaЬle agreement with existing 
experimental data /14/ 

4, CONCLUSION 

The Lagrangian (14) has been construc ted as а rninimal enlar­
gement of eq.(1) so as to lead to eqs. (15) and (20 ). Тhese equ­
ations effectively represent the important low-energy theorerns 
of refs. 1

19,20/ thus justifying the starting Lagrangian (14). 
Тhе Lagrangian (14) contains besides the pseudoscalar octet 
fie lds the only scalar glueball field и. i.e., other poss iЬle 
quarkonium scalar mesons and their eventua l mixing with u­
вlueball are neglected, However, this does not mean that there 
is no mixing between g1uon and quark degrees of freedom, It fact, 
the present model realizes strong rnixing of this type, as one 
can see from eq . (20), havin~ on the r.h.s , large and unsuppres ­
sed pseudoscalar meson (i.e., quark) contributions too. It is 
just this type of mixing 1 161 that explicitly gives not only l ow­
energy theorerns of refs. 1 19 •201 but also is consistent with the 
SU(2)xSU(2) coupling rule. Тhis rule (see eqs.(19) , (30), (35), 
and (36) ) is in а good agreement with the existing experimental 
data on g 5 (1240) 1 71 abd е (1640) / 6, 141 glueball candidates. Howe­
ver, any definite conclusions need furtheт experimental work, 
namely, the confirmation of g (1240) 171 particle is urgently 

• Б requ1red, 
Note added: after this work was finished the paper 1301 has 

appeared in which the coupling of the type of eq. (19) (between 
а scalar glueball and mesons) has been independently mentioned. 

I am grateful to prof. V.A.Meshcheryakov for his interest 
and support in this· work. 
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Ланик й . Е 2-84-437 
Свойства скалярного глюбола 

Д~тально анализируется эффективно-лагранжевская модель 

/nредложенная нами прежде/ для связи между скалярным глюболом 
и псевдоскалярными мезонами. Показано , что эта связь удовлет­

воряет SU (2) х SU (2) правилу. Модель находится в согласии 
с представленнем скалярной частицы gs(1240) в качестве глюбола . 
Более того, показано, что SU(2 ) х SU (2) правило связи объясняет 
также существующие экспериментальные данные о распаде возмож­

ного текзориого глюбола 8 ( 1640 ) на псев.q;оскалярные мезоны . 

Работа выполнена в Лаборатории теоретической физики ОИЯИ . 

ядерных исследований. Дубна 1984 

Е2-84-437 

Scalar Clueball 

, ,.detailed analysis of а previ ously suggested effective 
Lagr.Ogfan model for coupling between а scalar glueball and 
pseu4~sealar mesons is given. Тhi s coupling is shown to satis­
fy t be'. SU(2) х SU(2) rule. Тhе model i s consistent wi t h the 
glueball assignment for the scalar g

5
(1240) par ticle . Moreover, 

the SU(2) х SU(2) coupling rule explains also the existing 
experimental data for decays of the tensor glueball candidate 
8(1640) into pseudoscalar mesons. 

Тhе investigation has been performed at the Laboratory 
of Тheoretical Physics, JINR. 
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