
HH.D.eKC 3624 

:!rd!h. 
EPEBAHCKH~ ~H3H~ECK~~ ~HCTHTYT 

BDH-840(6? )-85 

/; p /; i£ IJ. t /• th /l Ii. p '1 lJ. fJ ,.. /> t lJ s " s fl fl. s 
EPEBAHCKHU <JJHBl1l/ECKHFI HHCTHTYT 
==~~~~======================:~-

~ 

A.A.GRIGORYAN, N.Ya.IVANOV 

A MODEL FOR DECAYS OF BOSON RESONANCES 

WITH ARBITRARY SPINS 

U.H H H aToMaucl>opM 

EPEBAH-1985 



N.PM-'840 ( 67 )-85 

A.A.I'Pfil'OPHH, H • .ff.HBAHOB 

M0.1(E.1Ib .IT.JlH PACIIA,UOB E030.HHHX PEOOHAHCOB C 

IIPOM3BOJ1HillM CIIBHCM 

Ilo.ny-qeHa WOPMYJia ,ll;Jlil llh..J»IH!i pacna,u;a pesoHaHca co CilHHOM :1 

Ha 'qB,CTHW:l a H g c npoHSBOJU,ffiiMH CIDIHaMH. lIIRpHHa ml~-
aa: S 

Ha -qepes S - KaHaJl])HHe CllHpaJibHHe BWieTH G ..\.Q f b ( t) pe,Itlltec> 

Ha c(3 , Ha KOTOpoM :r:acnOJioiteH peaoHaHc :J • IIo.ny-qeHHa.SI 

WOPJ.\YJJa IlPHMeHeHa K pacmuaM pesoBaHcoB, JieJrailll!X Ha TllleKTO­

PIDDC BeKTOpHo-TeHaopHrni rpyn::rm, ua noeB,D;OCKEIJIRP H BeKTop, .rc:ea. 

BeKTo:r:a H N N - napy. BWIHcJiemm ocHo:eaim Ha npe,D;CKaSaHHIDC 

KBapJt-rJl!lOHHOtt KaPTHHH ,ll;Jlil CB.R:SH KBapROB C pe,11,'1t90HaM!d H SU (6)­

- RJIB.CC~~ a,I(pOHOB Q H . g 

EpeBaHcm ciiKalP!'.ecm HHCTHTJT 

Epe:eaH 1985 

i 

~ 

1. Introduction 

In the absence of the exact theory of confinement one of the approaches 

to the investigation of the hadron interaction at large distances. where 

the effects of confinement are essential, is the so-called quark-gluon pic­

ture (QGP) based on the dual-topological expansion [1-6] and the stri"" and 

color tube models [7-11]. 

The QGP approach allows one to consider from the unique point of view 

the production of hadrons both in the peripheral and in the hard processes. 

This approach has been applied successfully to different aspects of hadron 

physics such as the resonances masses calculation [12] , the multipart1cle 

processes description [ 13-18] , etc. 

The powers of this approach can be enlarged significantly by introduct­

ion of spin. In particular, it allows one to study the structure of the 

quark-quark scattering amplitude (qq-amplitude) which enters as constituent 

block into the hadron-hadron amplitudes. 

The high-energy behavior of qq-amplitude was studied in [19] • The pla~ 

nar multi peripheral QGP, where the quarks emit and ·absorb the nonperturba t ­

ive objects - "gluons", was considered. This picture was shown to explain 

the posi t ion of t he secondary Regge trajectories ( ~ , Ci:l , .A2 , f , ITT' , 

fl1 , K , K" ) in the J -plane . Moreover, for each group of poles 
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I 
with given crP and G(-1) er (O-, P, G, I - are the Regqe 

pole signature, P - parity, G - parity and isospin) the definite spfn 

structure of interaction with quark fs predicted. In particular, the spin 

structure of the interaction of quarks with the rightmost trajectories of 

vector-tensor (Y-T) group ( 5' , cu , .Ae, f ) turns out to be of 
z. 

electromagnetic type and conserves at S ~ ..UN 

city of quarks. 

the 5 -channel heli-

The absence of spin-flip interaction in qq-amplttudes contradicts at 

first sight the large variety of spin effects manifested by hadron ampli­

tudes since in the traditional additive quark model (AQM) approach the had­

ron helictty flip is impossible without the quark one. The traditional ACM 

approach was revised critically in [20] • It wa~ shown that the use of the 

nonrelattv1stic SU(6)-wave functions tn the final states contradicts the 

relattvisttc tnvartance and that the correct construction of the hadron 
2. 

wave functions at S » UN leads to the hadron spin flip even wi~hout 

the ouark one *l. 

The analysis of works [20, 21] tndtcates the important role of the had­

ron wave functions in the formation of the spin effects. As examples, which 

demonstrate thts role, one can note the calculations of the nucleon anomal­

ous magnetic momenta [22] and of the helicfty structure of thf' N-N 

and N ._ ~ transftfons [20] , carried out in the fnffnfte momentum 

frame. It ts interesting to study more systematically the spi n processes tn 

the framework of this picture. 

The atm of the present paper ts to apply the QGP-approach to the decays 

*) We are gra~eful t1 A.Krzywicki who drew our attention to the work [21] 

wherein the analogous results were derived. · 

4 

of resonances into spin particles. In Sec.2 we will 

la which expresses the width TJ .... ag of spin J 

and b 

obtain a genera l fol"llll­

resonance decay fnto 
particles ct 

ClolJ g 
G-l"' Ag (t) 

via the S -channel heltcity residues 
of Regge trajectory ol.J , where the resonance J lies. 

The practical use of this for111.1la is connected with the calculation of the 
GctoC36 ) vertices A~ ~g (t 

In our paper we consider the case of the V-T-group trajectories and use 

the SU(6)-classificatfon of hadrons a and . g • In Sec.3 we give the 

SU(6) predictions for the helfcity couplings of S -wave a and g 
. hadrons (pseudoscalars, vectors, nucleons) to the trajectories of V-T-group, 

the quark coupling to Jlese trajectories being th~ QGP-predfcted electro­
magnetic form. 

ctrA36 After this all, the considered helfcity residues G All Ab 
(and res-

pectfvely the Widths r, _ aS ) are expressed 1.n tel"lllS of single function 
a a (t). For the analytic continuation of a.(t) to the pofnt t"' .U, 

we use the para111etrization arising in the dual. models. 

In Sec.4 the predictions for the decays of resonances of Y-T-group 

into pseudoscalar and vector, two vectors and NN -plir are given. The 

model predicts a definite mechanism of SU(3)-s.}'l!llletry violation which in­

creases wfth the growth of the spfn J . The theoretical predfctfons are 

in good agreement with the experiment~l data. 

2. The Partial Widths of Decays 

In this Sect1on we will obtain a formula for the width r~ -a6 of 
decay of resonance with spin j 

arbitrary spins. 
into particles a and 8 with 

Consider the scattering 
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Ctb - a.'g' 

t = (Pa + Pg )
2 S =(Pa+ Pa/ 

(2.1) 

The contri bution of spin j resonance to the t -channel amp1 1 tu~e of 

process (2.1) has the form: 

j 'LI!~ t "t.e~ 

Jl AaA.b-A'a A'b (SI t) = F .\a Ab ..... A'aA'b (t) " 

x d~b-Aa, A1
b - A'ct ( i!t) 

where 
+ I A' 

:I 'l.e5 
f.1.a Ab-XaA'b(t.) 

= L < Aa h I s I A:r > < ~J I~ I A tJ. b > 
AJ t - vU3 + I. J.l:i ro 

5 
~ = 1 + 2P 2 

t t 

(2.2) 

(2.3) 

The width of decay j- ab is expressed via <A.a Ab IS l A :i > in 

the following way: 

r:: _.-EL 1 ~ I 1 I 2 
J-ati- 89Tfi~ 2J+ 1 L._. </\aAb s\A.3 >1 

.\aAbAl 

where 
1 ,.-;:--;- -2 - e ----. 

Pt= 2...U. '1[.,U:i-(rna+mb)'J[..UJ-(ma - mb)' J 
~ 

Is the decay momentum. 

Sf n~e at large S 

:J ( 2j) ! 
d kl ( Z!t » 1 ) :;:; (:I +..\) ! ( :J-A) ! 

5:1 
9-J Pt':i 
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(2.4) 

~\ 

then 

f: = ( 4 Pte):J P 2 . 
J--..a!i S 8ST .,U~ ( 2J + 1) ! (t - M.J + ~.u_Jr;,)" 

x L ( J + Aa. -Ab)! ( J - Aci ... 'h) ! x 
AaAb 

(2.s: 

t. '!.e5 2 
x Al Aa,,h-Aah ( S » .LJ."4 1 t ~ .M.~) 

Consider now the S -channel of process (2.1), 1.e. the process 

a.Ci - 8 g at large S . The contribution of Reoge pole olJ to he-
s °'J 

licity amplitude :U,,\aAa-.-Aj; Ab has the form: 

5 "'J 9T s Ci.cl3 g Clcl3 ~ 
;Al.AaAa-..,,\,1,..l.b (S,t):: T ~Aa .. h (t) ~A.a.Ab ( t) x 

( 
s )cl3(i)-1 

x s:<.b 'l [ciJ (t)J 
- LJ 

Here S = 1 Gev2
, 'l[°'J (t)] is a signature factor and 

aG s,J 
scale factor which can depend on the type of particles Cl and g 
on the quark i::ontent of trajectory olJ (see Sec. 3). 

ctcl3 b 
The quantities ~ Aa Ab ( t) are connected to hel ic1ty residues 

G ct.olJ b ) 
>.a.Ab ( t in the following way: 

IAa -Abl 
a.ciJ g - ) ~ ctclJ g 

~.Ao.Ab(t)-(-t GAaAb (t) 

( 2.6 ) 

is a 

and 

(2.7) 

t 3 
Expressing :.JJ with the help of the crossing matrix [ 23 J vi a .A.,L 

at t:::. tJ ~ .A...t~ we get finally 

3 
4 pt2):1-1 Pt. )I. 

r1 _a~ =(s"Jg 9TJ4~ (2J+ 1)! (2.8) 
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E:fA t ) I ( 1 I Sa ) Sb x L., (-1) (:f+Aa-Ab . . '.hlc:1+1\b).d.14,Aa(%d.f4aA~(9i-lf'i,)x 
>.ci Ab{t«J 

Sci ) 5b ) ctd..3g (t) a.ex:,,& (t ) 
xdfl3Aa(9T-% d/',.Ab(l.f'b ~f'l 1 }'t J ~1'1Jf'4+ 3' 

At large S the angles lf'a. and % have the form 

2 2 2 ci,. 
.,U,J +ma. - mb _ E.t 

cos lf a. = !l 11 3 p"' P-e 

cos% = 
2 z. z. vU; -ma.+ rnb _ 

2..UJPt -

Eb 
_t_. 
Pt J 

. ma. 
stn. Y-'a. = ,_ P.;"" 

. mb 
sLn. % = ~ p_;-

Formula (2 .8) determines the relation between G-e1b and S -

channel residues of the corresponding trajectory cf.3 • 

The practical application of this formula consists in the calculation 

GCl.cL3b ( ) of residues Aci ..l.b t . In the present paper forrrula (2.8) will be 

applied to the decays of resonances lying on V-T-trajectories. To calculate 

the relations between the residues we will use the SU(6)-quark model. 

We will consider the decays into particles which are S -wave states 

of quarks, i.e. the decays into two pseudoscalars ( ::J - P P decays) , 

pseudos ca lar and vector ( ::J- PV ) , two vectors ( ::1 _. V V ) and 

N N -pair ( :I - N N ). For these decays forrrula (2.8) reduces to 

a) j -- PV decay 

2 :1 ctg 
r -(4P-1::) StJ P.,, 
IJ-PV - S~b 25i 

•J 

(:1+1)!(:1-1)! (GPd:iV (t))2 

(2J+1)! 0 1 

(2.9) 

Vcl..V ) b) ::t-- VV decay (the spin-flip residues G 0 1 (t are zero 

in AQM-approach (see Sec.3a)) 

~ 

~) 

4P 2)J 5'."!> 
r,_vv = ( s~bt. 49T ..u.~ p: 1 (Gvo(.3 v .\2 

(2j + i)! 1 1 (t,), x 

x {C::J!)2 
( Pt

4 +Sm~+ 4m~ P.._2 ) + 2( J+1)! (J-1) ! ..U~ m~ + 

+ ~ (J+2)! p-2)! .,u~} 

c> J-NN decay 

4 Pt
2 3 s'tt 

G-NN = ( s~b ) 291" vtt~ Pt 
1 {c Nct3 N 2. 

(2:1-t-1)! Gv2 '/2 (t,)) x 

[ 
2. z 1 2 ] Nct3N ' 

x (::1,1) mN+41'.3(.Jt-1)!(J-1)! -2Gvz v,(t,)x 

Nol N ( ) [ Z ] 2 Nol.3N ).\2 
>< Gt/z ~-'le t, (J!) +(:1+1)~ (J-1)! .U:JmN +2(G

112
-y

2
(t31 x 

2 

x [P!? -;:_-:i +(:7+1)!(J-1)!m~].u~} 

d) j- pp decay 

( 
4 P2. __\3 

r;_ PP = S~:7 
S~sb Pt 
49T ..u.; 

(:J!)2 ( Poe p 2 
( 2:1+1) ! G- o ~o ( t,,)) 

Fomila (2.12) was obtained previously in (24]. 

(2.10) 

(2.11) 

(2.12) 



3. Parameters of Model 

a) The Relations Between the Helicity Residues. 

For the calculation of the tlllations between the residues we will use 

the AQM-approach to the classification of hadrons a. and g 
As it was shown in the framework of planar Rllltiperipheral QGP [19] , 

the spin structure of qq-amplitude, which corresponds to the exchan~e in 

t -channel of the poles of V-T group, has the electromagnetic form 

- I"' -
V~ = a '}3 a q., 't2 o,.. <i4 (3.1) 

which conserves at 
2 2. 

S = ( P1 + P2 ) ~ mN the S-channel helfcity of 

quarks 

s•oo ! 0 '4 0:: s ( !,3 .. 1 . ..\2A.4 (3.2) 

The wave functions of· ni;ial ~~drons have the SU(6)-nonrelativistic 

structure 

" h 'fi.n = "4'su (6) (3.3) 

In the process of interaction.the final hadron acquires the transverse 

momentum ~L • As a result, the SU(6)-structure of the final hadron is 

violated [ 20] 

,1rh _. lt.rh "t'f = V(~L) Tsu(S) (3.4) 

For mesons the V ( '}L) matrix has the form 

..... i. €.em q,e 
V h - ~ ~ ( q L ) = 1 + 4 m ( crb - CTCl ) rn 

'Y 
(3.5) 
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For the three-quark states 

V. - i.eemq.e 
h-3'l-('tJ::: 1 + 6rn'} (Ob+ (Jc - O"a.)rn 

(3.6) 

In expressions (3 .5) and (3.6) the active quark is the quark ,, Cl " 
From (3.5) and (3 .6) one can see that in the hadron-quarks vertices the 

he l icity can be nonconserved. This leads to the hadron-hadron helicity-flip 

transitions even in the case of nonflip interaction (3.1) at the quark level. 

Using the wave functions (3.3)-(3.6) and qq-interaction (3.1) we get 

the predictions for the various helicity residues of Regge poles of V-T­

group. Thus for the spin nonflip diagonal transitions AOM predicts the 

following relations: 

G
a.ela. _ ~( a ct Iot a Iot a 
AaAa-,/2 Nu+<t.Nu+(-1) Ndt-~(-1) Na), 

o(, = .P 1 cu, .Aa, f - b.ajecto'ti.es , 

apa. 
G = Aa Aa 

ct a) ct(N 5 + ~ N3 

J3 = 'f, f - hajecto't~es 

a. 

(3.7) 

(3.8) 

where Ni- is the number ·of quarks of type 
11 

L in the had rein a 
a-:s. and r~ are the signature and isospin of pole d 

The relations (3.7) and (3,8) were obtained for the first time in the 

paper [25] on the basis of the accounting of the planar diagrams. The authors 

of [2s] noted that their relations correspond to the electromagnetic inter­

action of auarks. 
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The analogous transitions with the change of the strangeness have the 

form: 

G a.a-8 - ( J a, b o ~ Cl b I) 
A11A11 - aNc1 Ns +N5 Na (3.9) 

K • "'* t . t . 
0 = , K - 'LctJec o"Li,es 

The relations between residues of the spin-flip P-V-transitions look as 

c/oe.V ct (~ P "' I.a. -I -I,i 
01 =4m'l-NuN1..1 -CJ;.JN~N~

0

+(-1) P x 

x v N= N~ · -~ c-1ld. -rp-r" f NI Na · 

Gppv _ ct (~ P ", ~ P " ') o 1 - 2J2mq,Ns Ns - ~ N5 Ns 
(3.10 

GHV = a. ( [ p ,,. J p " ') 
o t 2ffm

0
NctNs +Ns Na 

The spin-flip coupling of reggeons with baryons ( Yz.f 1s 

Bd.B {2Ct, [( 3)2 )( 8 Ict B) Gy
2

-1
12

·= tcm'\t 6(Y6 18 -i Nu+(-1) Nc1. -

(3.11) 

-3Y
0
I! (N~ -(-1)r"N~ ). 

B¥B _ 2a. [ 1 B 
G Yz -'/z - 3 m ~ - 1 + 2 I YB I ( N s + 2 )] 

lJ 

"' ~ 

where Ye and I~ are the hypercharge and the projection of isospin. 

As to the spin-flip V-V-transitions, they are zero in the quark model. 

b) Analytic Continuation in t . 
The next step is the choice of the analytic continuation of functions 

d.<l6 ) ~Ao. Ab ( t in t . It is worth reminding that 

IAa-Abl • 
a~~ ~2-- a.~o 

'J'A.a Ab ( t)::: (-t) GAo. Ab (t) 

a. olS 
Since in our scheme all the functions G Ao. Ab ( t) are expressed 

in terms of one quark residue a ( t) , it is natural to suppose that the 
ct~ll 

analytic continuation of GAa Ab ( t) is determined by the analytic con-

tinuation of a(t). For the continuation of a(t) we assume that 

a~ 
a. 2

(t) = r[o(.(tJJ 

where Clo is a constant. 

(3.12) 

In [24] it was shown that this form, arising in dual models, allows 

one to describe with a good accuracy the widths (2.12) of decays of reso­

nances of V-T group into two pseudoscalars. 

ctg 
c) The Parameters Si.j 

Consider now the scale factors s~? 
~J • In [25] on the basis of 

interpretation of planar diagrams from the probability point of view it 
clg . 

was shown that the quantities s~j satisfy the following relations: 

S ctb Xe 
__ i.j_ = J 

ac -
SLj x: a.S ~· ClCl bb ' 

sLJ = s.i. · sJj 1 

(3.13) 
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where -;: :'-
L 

is the mean value of the momentum fraction carried by the va­
n 

lence quark of type 11 l. in the hadron Cl (see Ffg.1) 

a, g 

\ /1 .. 
L 

\. ct L_/ .. g a. 

Ff g . 1. 

Formula (3.1:) determines the connection between the scale factors 
~K ~~ KK 

Sq.s • S q.q. and 5 55 ( Cf(S) fsanordfnary(strange-

ness) quark). For the quantity S ~~ it was assumed [ 25] that 

SKK = 5KK 
'i-9- SS 

(3 .14) 

In ( 26] i t was sh_own from the consideration of probability mecha nism i n 
cib 

the rapidi ty space that the quantity Su, can be written in the form: 

where rd L 

Clg 
5tt 

.I. 
mt 

= xf 
J. mt 

xt 
is the transverse mass of quark l 

(3 .1 5) 

Note that the relations (3 .13) and (3.15) agree with each other under 

assumption of the equal i ty ~f the valence quarks rapidities, from which one 

14 

l 

gets 
l m, 

-Cl - - J.) 
Xt=(LmKa 

(3.16) 

Clg 
The calculation of Stj in the framework of the considered in (19] 

tooltiperipheral mechanism is beyond the leading en S approximation. It 

is interesting however to consider the r"" -interaction (3.1) which 

determines the asymptotic behavior of the planar qq-amplitude. At large S 

we have 
s 

\/ oc -
5

ab 
V'J- i.J 

(3.17) 

ag rn;. mJ 
where S·· =- C - a -b LJ X;. x, 

ab ' The choice of SLJ in the form (3.17) satisfies the relations 

( C is a constant). 

.I. 
(3.13). As to the (3.15) which contains rn~ (but not · nlL ). one can 

satisfy simultaneously the relations (3.13)-(3.17) taking into account the 
-e 

we 11 knCMn growth of < q l. ) with the growth of the quark mass*). 
a.& 

In our calculations we shall use the following values of Si.j [24]: 

Sacys~ = 1 1 GeV 2 

cy q. ) 

where ai and g~ are the nonstrange mesons. 

-sr )?. 
a 5 S5 _ cctsGs -' Sa<tb'Y .f~ 

5 1} q. - vss - ~ CV \ x: 
a.5 and 85 are the stra nge mesons. 

5<1\-bs = J saibcy. s ctsbs' 
~S ~q. SS 

(3.18) 

(3.19) 

(3.20) 

*) Note that although the result of [24, 25-26] where the relations (3.13)· 
(3.16) are used agree well with experiment , a more real i stic model is 
needed f<>!' verific:.1tfon of these telati ons. 
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where 

-gr 

Sl'H</ = Sa<j.g'I- . (Xu ~2 n i ci. xN u 
(3.21) 

(3.22) 
-gr 

~ = 1, 1 ± 0,05; -K 
Xu 

-w 
Xu = 1,6±0,1 -N 
Xu 

4. Predictions of Model 

let us compare the predictions of our model with experimental data. In 

the model there are two free parameters - aa and m't which we fix 

from the experimental widths of the decays p- grg; ( f'P-sr!T •154±5 MeV) 

and .A2-.f51" ( Gil-fST • 78±5 MeV) [27]. 

The theoretical predictions are sunmarized in Tables 1-3. In the paren­
a<t bs theses the predictions of unbroken SU(3) symnetry (i.e. at S~ s • 

Cls bs sCls bs . 
S 'l- ci, • s 5 ) are given. In the second column the experiment-

al data are presented. In the last column we give the value of momentum 

r.. 2~ which was used for calculation of the given width: since .:i-ab - ( P-e) , 

a small deviation in the definition of Pt can change significantly the 

value of l";-ab at large '.:1 • 

The theoretical predictions for the widths of j .._. P P decays were 

compared with the experiment in (24] • The comparison shows that the para­

metrization of residues in the form (3.12) and the violation of SU(3), which 

( S albs j 5a't b'Y)J-1 . ) 
grows as Ls/ ci, ~ (t..=q,,s with increasing ::1 , des-

cribes well all existing data. 

Two resonances of Y-T-group K" (2060) and cp (1860) have been ob­

served recently [ 27] • In Table 1 the predictions for the decays of these 

,. .. sonances (and also for the c.:> (1670)- KK ) into PP are given 

16 

A n•ce agreement between the theory and the experiment is seen for the 

width of K• (2060) - K5i decay. 

As to the decays into particles with spin, the experimental infonnatior 

is rather scarce. During the last years in the Particles data Tables only 

the widths of decays K" (1430) into pseudoscalar and vector and .A2 -.f9i 
have been· published. Data on the widths of . the decays ~ (1690)- w!li 

and ~-pp are taken from [28] • 

Tables 2 and 3 demostrate the agreement of the model predfctfons on 

the decays :J-PV and :r-vv with experimental data, though, 

in contrast to ::i--. PP decays, the accuracy of these data does not 

allow one to examine the theoretical details. The new and more precise ex­

periments which will involve the decays into the spin particles are needed. 

Among the experiments which can be crucial for ou~ model, the measure-

ment of the c:.) (1670)- p9T decay is very intriguing. As is seen 

from Table 2, this decay is expected to dominate over other modes 

8"t(W(1670)-_pST)= (90±10)/o 

5. Conclusion 

The analysis of the spin phenomena in the framework of QGP is of special 

interest to check the adequacy of this approach and to understand the mecha~ 

nisms which are responsible for the spin effects in the parton models. 

In Ref.(19] QGP witti spin was applied to the investigation of the 

structure of planar qq-amplitudes. In [20] the important role of the wave 

functions in the rormation of the spin amplitudes of hadron scattering was 

demonstrated. . . 
In the present paper the region of the applicability of QGP is enlarged 

to describe the decays which involve spin particles. The closed expression 

ll. 



for the decay width of boson resonance with arbitrary spin J into 

particles a and g with arbitrary spins is obtained. 

The model is applied to calculate the decay widths of resonances, which 

lie on the Regge-trajectories of V-T-group ( J> • C.V , .fl2 , f . K• 

trajectories), into pseudoscalars, vectors and baryons. For the calculations 

the QGP-predicted universal electromagnetic interaction of these trajector-

ies with quarks and AQM are used. After that all the decays ::1-- PP 

::J-pv J-vv '.'!-BB are expressed only via two 

free parameters. 

Let us turn to the comparison of the model predictions with the experi­

ment. There are enough data on the decays into two pseudoscalars. The fact 

that the theoretical predictions are in good agreeinent witi, experiments 

(see [24] and Table 1) testifies the correctness of the model, especially 

the form of analytic continuation (3.12) and the mechanism of SU(3)-syirmetry 

violation for these decays. 

As to th~ decays into the spi~ particles, the experimental infonnation 

is very poor. It is highly import:~to measure the decays of resonances 

with spins :1 ~ 3 into PV, VV ~ BB -pairs. 

We considered the particular case of decays of V-T-group resonances into 
I S -wave states P, V and B. The calcula,ions of the decays of resonances 

1 ~ich correspond to the trajectories of the scalar, pseudoscalar and axial 

~roups are of interest. The model predicts the definite structure of the 

interaction of quarks with these trajectories. Furthermor~. the decays intc 

the particles which are not S -wave states of quarks, as well !; into pho­

tons. can be considered. 

We are deeply indebted to I.G.Aznauryan, S.V.Esaibegyan, A.B.Kaidalov, 

A.Yu.Khodjamiryan and N.L.Ter-Isaakyan for the discussions . One of us (A.A.G;' 

18 

is grateful to K.Gaemers, Y.Goldschmidt-Clermont, A.Krzywicki, E.Leader, 

E.Paul and E.Quercig for the useful conversations with them duri ng his 

visit at CERN . 
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Table 1. The decays into two pseudoscalars 

Table 2. (cont's) 
resonance ::JP channel r (MeV), theor. r (MeV) ,exp Pt (MeV/c) 

"' ( 1670) 3 - KK 4. 2±0.2 (6.1) 670 
.P K 17±4 (23) 801\ 

<P (1850) 3- KK 34±3 {48) 784 

K• (2060) 4+ K9i 17±3 (24) 15±5 966 

c:.>K 6±1 (7 .8) 800 
K"'(2060) 4+ 

K"'§T 28±5 (36) 837 

cp J< 1.6±0.3 (2.2) 675 

Table 2. The decays into pseudoscalar and vector 

resonance :JP channel r (MeV), theor. r(MeV),exp Pt(MeV/c) 
Table 3. The decays into two vectors and NN-pair 

f' (1525) 2+ K*K+K .. t< 14±1 (17) 294 

J'K 7.7±0.5 (8 . 5) 8.9±2.0 324 resonance :J p chanl"el r (MeV), theor. r (MeV) ,exp Pt (foleV/c) 

K"' (1430) 2+ c.:>K 2.1±0.1 (2.3) 4.3±2 .0 310 

. K"'3i 27±2 (30) 24.8±4.0 417 
9 (1690) 3 - f J' 82±3 45±31 352 

w9i 58±4 5 2±24 656 -~ (1690) 3 
K•R+i<"K 4.0±0.3 (5.8) 471 

q> ( 1850) 3 - K"' K"' 30±2.5 (44) ?52 

J' .P 100±17 6fl 

- .Pg; 152±12 648 
cu 0670) 3 

K"'i<+K*J< 2.8±0.1 (4) 448 

c.:>W 61±10 645 
h (2030) 4+ 

K• K"' 5.1±1.1 (8.0) '182 

NN -3 
(52±8)x10 384 . 

cp (1850) 3 - k"'i<+R,.K 52±4 (75) 601 

f K 25.3±1.6 (30) 620 

K"' (1780 ) 
cu K 7 .8±0.6 (9.4) 607 

3 -
K"'ST 44±3 ( 53} 

' 
657 ' 

¢K 1. 1±0. 1 ( 1 j) I 440 · 
~ - - - -- ~ -· - - - . 
I I I •~ -.~ ~ .. 

f I • ~ ',. ~ K 
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