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1. Within the quark bag model /l-J/ the consideratiln of multi
quark states / 4- 71 was one of the most interesting appli~ations. In 
these calculations the MIT version of bag model was usei. As pro
posed in a static approximation Ill, the energy of a multiquark 
system is determined 12, 81 by 

EfR)=L. lltUJz + 491BR3_lo +fll-:-
lf«r R 3 R J 7 

(1) 

t12(R)= £2 -(p2) J (P2> = L. fl· !rP.- )2 
f!av ' ( R I ' 

where R is the bag radius, ni is the nl.DBber of quark:s of an 
i-th type with energy (A)i/R CWu. d." 2, 04J in the ground s-state; 
mu-rmc/:=Ot ms •280 MeV), B ~s an external pressure ( B l/4 

-!:::: 

~ 145 MeV), - toj}( is a contribution of zero-mode fl~ctuations 
( lo-= 1,84 ), A.£ .9 represents a colour;fagnetic interaction 
CoGs .. 2. 2). The stability condition ol~htR=O fixes the bag 
radius. 

In the MIT version of the model the hadron spectrua is speci
fied by the QCD interaction 

A~= -4~s .f jY'(ffli R; nljRJ(6~a)i(6 A a:~ , (J) 

l~ - a 
where N is the total number of quarks, f5i ( Ai) l.re the spin 
<colour) operators of an i-th quark; jVlij = JVi ( m, R, trj R) determi
ne the strength of a colour-spin interaction. In a massless <mi. =(J) 
case the average of (J) over a hadron state 911 is ex]oressed 
through the Casimir operators of spin SU; : 1J(J+ f) ; 
colour SU~ : C21 ==0 ; spin-colour SU~3 - defined by 
quantl.DB numbers of the considered state 

(4 ) 

t1 Ei = ;r',oo[8# -1 Cc + j 1{:1+1)] it~f' 
where J is the ta.tal moment. Based on this formula i·; is possible 
to fon~ulate the rules 141 analogous to the Hund rules :~rom atomic 
physics. 

For the case of dibaryons rules are the following / 51: The 
lightest states are those in which quarks are in the mo~t symmetri
cal (antisymmetrioal) with respect to colour- spin (fl~vour) 
representations. 
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Such general considerations 
model lead to the conclusion 151 

dihyperon H with strangeness - 2 
respect to a strong decay. 

and calculations based on the MIT 
that a flavour-singlet six-quark 

p o+ and j = may be stable with 

Recently, the problem of stability of the dihyperon H has 
again been discussed after nonusual signals from the Cygnus X-J 

lg/ 
have been registered • As a possible explanation of this effect 
it was proposed llOI that Cygnus X-J is a star containing the strange 
matter and it emits H dibaryons with a lifetime ~ ~ 10 years. The 
7alue of H mass is an essential point in the determination of its 
lifetime and confirmation of this hypothesis 1111 • While today 
experimental situation on the emission from Cygnus X-J stays inde
finite 1121 , the search for multiquark states in cosmic rays and on 
accelerators intensively continues llJI • That is why correct calcu
lations of multiquark masses, their lifetimes and decay modes are so 
important. In this respect the H dihyperon is most intriguing object 
of the investigations. 

The mass of H was estimated within different variants of the 
bag model 15, 6 , 141 , the lattice approach, the QCD sum rule method 
and Skyrme model 1151 • The aim of the present work is to calculate 
the mass of H in the ~uark ba' model taking into account the struc
ture of QCD vacuum 11 I • In 161 such a model •as proved to be con
sistent with the method of QCD sum rules And nA~~b1P. o~ nP~~~1hin~ 

the spectroscopy of the ground states of hadrons. 
2. Let us formulate basic assumptions of the model ll6l • It is 

known 121 that in the MIT model, it is assumed concerning the vacuum 
structure that in the presence of valence quarks·nonperturbative 
vacuum fully goes out of the bag. However, this hypothesis is not 
compatible with the picture produced by the QCD sum rules ll? I , and 
it is not self-consistent. Really, the bag constant B charact,rising 
the degree of destroying of vacuum ( \uT-(l.J0-150 Me V)4 /lS is 
much smaller than the •depth" of nonperturbative vacuum known from 
the QCD sum rules: c0=-ft-<01~ G 2 1Q/~-(240 Mev)4• This means 
that the vacuum fields practically do not change inside the bag-had
ron. Therefore, the neglect of the effects of QCD vacuum in the bag 
becomes physically groundless. 

In works ll67 basic principles were formulated allowing one 
to consider the QCD vacuum in the bag. 

As a starting point, we take the QCD theory and available informa
tion on the behaviour of its solution. First, we think that in a zero 
approximation the structure of the solution is such that the low- and 
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high-frequency components of the solution are independent of each 

other. 
Second, we suppose that the (valence) components of the fields 

with characteristic frequencies lJ -t.J'1 are described by solutions 
of the static bag...model equations (~(X)=t:j 64 'irx);./lr(XJ-=Jir

6

a9r'xi}. 
Third, low-frequency (condensate) field components (t..J<<W1) 

are assumed to be solutions of the QCD equations characterised by a 
set of numbers:different vacuum condensate quantities (<:QQ) 1<:G 2>, .. ) 
Under these assumptions the Hamiltonian of the interaction of valence 
components (~(YJJ//rfr.l)with condensate ones (Q(~/'Rv4~">)is restored 
uniquely through the field transformation: 

lJf(x)= 9(:X) +Qcx); .f/{~)=Jirr.x)-r .ftva.c ex). (5) 

In addition, there are QCD vacuum fluctuations with ~~-c>>~1 
which may be approximated by the t'Hooft interaction ll91 induced 

by instantons. 
J. In the model ~/ the energy of a hadron is defined as 

2. 

M2= E 2-<P2> , ~~ == 0 ' 
(6) 

where <p 2 \-== ~ n/~'-/R\2. 
. !'a! ~t·~ 1.: ~) 

is due to the a.m. motion 

OI quarA~ QU~ 
(?) 

~(R) = Ek~n 1- t.E~ + t.Evctc-+ t.ELtt~>l:. 
is ·the bag energy. In (7) the kinetic energy of quarks Ek;~ and the 
one-gluon interaction energy .6£.! are calculated as usualy in the 

/1 la 20/ 
bag perturbation theory ' ' 

E~.-- = L. nj t.Ji/R 
"Lh ffa.v ... 

(a) 

~E~= oJflrt.s [M + (i-01i3m~R)Mos +(i -0,25m .. RJMs~J1 
R oo ~) 

where M'-A denotes matrix elements of the operator (2) with 
respect to spin-colourspin states of hadrons. 

As was shown in /lG/ a leading contribution to the hadron 
en~rgy caused by the valence- and condensate-fields interaction is 

generated by the Hamiltonian 

H vctc: = !$:9{Qj' 
01 + ~ { 

0 

Q). (10) 

3 



Then by using the stationary perturbation theory 

t~.Evac =c(<f>IHIW>/<.'<PIW> , \W)= U<-oO,O) lcp), (11) 

o() {- tl 0 ih-{ 
U(-DO,Q) = 2." nll Jod, ... folth T! ~ (/,). .. flv fln)l) 

""'o · -oO __ 

where j~) is a nonperturbed hadron wave function of the bag model, 
we have/16/ 

E =-n !Ji(Oiiii.WO>R2-n sr~oi5Sio>n2(~+a) 2/f + 
A vo.t oQZj ~o-1 SfJ ~l· IT 2j[f.f}+Q. 

2 6 2 (12) 
+ !ii2~o/U21.10) /( [Ji + (ZD-t-iJ{I+a)(f:e0 -{} ~OISSIO> M + 

(/52~o({l?o-f)2. oo Je/f2j'(j-f}+a] <o!f)ZI!o> rtso 

+ 4j(j-ta/~o(fil'o-/)2(_~oi!SI0) )~f1 L -r ..• 
£2~Cj'-fJ+CJ.}2Bet ( <O/Zt!I/O)j ssj ) 

where <:OIQi.QIO) are quark condensates, ~= C:U~'R • Ct-= tn~ R. 
Kxpressions (12) are absolutely different from BRJ arising 

"ed hoc"in the KIT version. In contrast, in the model considered 
stabilit7 of the bag is achieved in a self-consistent manner due to 
the interaction of quarks with a physical vacu~. Moreover, the 
potential (12) is drastically dependent on the number of quarks 
with a given flavour, their masses and quantum numbers of considered 
hadron states (the latter is taken into account by the ooeffioientsM 
/16/ ) • 

So, the long-wave vacuum fluctuations define the effective quark 
mass (12). At the same time the interaction of quarks with a short
wave part of vacuum fluctuations allows us, to a great extent, to 
explain the mass splitting between the terms of SUf(J) hadron m~ti
plets1161. Within the model of QCD vacuum as an in7tanton liquid/2l/ 
we get the two-particle contribution to the energy 161 

c2.) L: { B ..... ..... 7 (D) 
AEtlos{=-n.oft~' ~4&1at i-r .32 "a.A&(i+36116@.JJ 

and the contribution of three-particle foroes specific for multiquark 
states 

4 

E r3) T ( .3 - -
!:;. insi =+no fur.is lu«s f + J2 A~)8 (1 +3~ 6B) + 

+& dd.J¥ A:)~).~ [f-3(6« 6.5 +fezmulal-sjj<l4
) 

+a f.i.ftdc,,/ ( 6iJ.."')., ( 61J!)d ( 6 kJ./). J 
Here n = t.O/ J 2. f; o/"~., /0) /(61; YT~ is a densi t~, of 

instanto~s in the model 1217 fl'lo:: (!Jift~QQ>) 2/.3) J 

/_It 2 3)/l-.{ tt)l'l.~( . ) lliL ... i.lt = CJ!Hfc:; rm ; 1 ( m~..L.f ... m,-,fc: ) 
lf * * 2.:Ji2. - 2 mi = m.i + m , m = 3 L.O/UU/0) fc, 

J'c is the characteristic size of an instanton in the QCD vacuum, 

I = ~ J'i fi -a, 0.< 
a1 ... a"' ., .. 1 j"'1. ~ R ~1. • 

It should be emph&~ized that the interaction through instantons 

513,14 ) takes place in a system \ ) of quarks in a zero mode 
19.22-24. 16/ 

t ( 6: + rt j) I > = 0 . (15 ) 
L=J 2 - F - c 2 72_ f'. i 6c) Diquyks~ ~ (Q 'J=O, 3 ) , ~ (~,J ... , A triquarks: 

~3(8, l= 2
1 

g:), q ~ l= i 1 iOe) , etc. are such s7stems. 
We also note that the instanton interaction (13,14) is consi

dered onl7 in the first order of perturbation theor1 analo,ousl7 to 
that as it was done in the case of an external pion field 

2
5/ • 

4. The model parameters 

As is seen from (1), the KIT model uses four parameters 
<B,o(5 , 'lo, ms ). But, the parameter lo is not wen groUDded, 
the value of m.fb is too large, and B poorl7 agrees with the para
meters extracted from the QCD sua rules and current algebra. The 
value I. S = 2. 2 does not agree with a perturbative expansion in this 
paraaeter, which was confi~ed in one-loop calculations 

1261. In 
multiquark S7Stells, perturbative caloulations with large oL s get 
still aore uncertain 16/ • 

Within the description /l6/ of energies of the groUDd states of 
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hadrons it has been proved that it suffices to choose the following 
values of the parameters 

c(s= 01 7; ms" 220 lleV, 

and J'e .. 2 Ger1 , (0/lli {)t"fO) = -(250 lleV)3 

adopted from the model of vacuum 12l/ and QCD sum 
respectively. 

( i • u 
rules/1'7/' s) 

' 

(16) 

5. TD calculate the matrix elements of two- and three-particle 
£ £ L(fl) E (j) operators included into A J , .1 vac 

1 
ll C-inst; A ihsf 

it is necessary to know the cluster expansion (dissociation) of the 
6 3 3 6 ~ ~ six-quark wave function of H: 9 - ~ JC f ; 9 - 9 lC ~ • The 

expansion method and wave functions are given in Appendix. 
By using the wave functions ( A3 ) we have for the matrix 

E <2.) 
elements A 3, A E..ihst ·. 

ll[/= {-5jl1oo-22jt"s +3;'ss)/R J (17) 

~E/: J (£1J'ao -4/j'os + ~~.rs)/R; 
~ E,~:~ll = - ¥ l1o ( Ll(o( f{,(ot +2.Tus.pu.s)/f< 3 ~ (18) 

r2.)N* 43 . 
A E,. .. ~J =- --- 11 ( T # V1 • I) 7 \ • J"' 3 

·~- .?S -~~ ... 't<« '(Ur.X-rt::-.Lu.sftts)/1( 

In accordance with the selection rule (15) the three-particle 
interaction is nonzero only for the component ~ 3 (I= 0 

7 
S =- { _, 

j ... ::1.;2 J 'JOc".l) • So, with the wave function ( A~ ) we have: 

r.J)/1 (3.) /') L . / /J G 
.1 ("'sl = + y llo ru«s t..uls; /"\ · (19) 

It should be added that the approximation of coefficients ~ 
is given 1n

1201
; coefficients Ii.A in7161 ( I !;?s'== o. 651

0
7

0
), J11.J.s •0. 0244. 

6. B.r using the above-mentioned relations we obtain the estima
tion of dihyperon masses 

M~ • 2..09 GeV 

Mu•• 2..34 GeV 

So, our results show that the 
but above the thershold of HI\. 
nonstable: Mli•>2.MI\. 

6 

-t 
R,.=S.2 GeV 

R11•..5,3 Gev- 1 , 

(20) 

mass of H is less than 2MI'I 
• Dihyperon H * is absolutely 

',) 

J 

In accordance with the estimation of the lifetime of H in 
AT • 1 weak decays established in work 1211 , the state with the mass 

Mk:= 2.09 GeV is longlived: '{ N ~ 10-8 sec. 
Note that in the approach developed a basic cause of the stabi

lity of H dihyperon is the interaction of valence quarks with short
-wave fluctuations and physically is due to the same mechanism by 
which the mass splitting arises in hadron multiplets C!F-j JH- 11, and 
so on splittings). 

We also proved the spectroscopic Hund rule for quark systems 
/4-6/ . • At the same time its origin is absolutely different. The 
nonperturbative instanton interaction between a pair of quarks pro
duces strong attraction in a symmetric in colour spin representation 
and is totally absent in antisymmetric states. The instanton interac
tion takes into account the strong interaction at intermediate distan
ces J'c and gives use to the formation of quasibound states, di
quarks 123 , 281 • So, the Hund rule is physically due to the existence 
of diquarks. 

Moreover, in multiquark systems there are multiparticle (11.1> 2) 
instanton-induced forces (in colourless baryons such interactions 
are absent because of the selection rule (15) ). At the same time 
we show that the contribution of three-partiCle forces to the energy 
of H RtAtP. iR nP.~r11111 hl .... A F 'l). - + '5 MPV. 

- - . l.rt5it. 

Note also that very recently in the experiment carried by the 
B.A.Shahbasian group the data that confirm the existence of H 
dihyperon have been obtained 1291 • 

In conclusion, the authors are thankfui to P.N.Bogolubov for 
constant attention and interest in the work and to S.B.Gerasimov 
JI.K.Volkov, A.V.Iadyushkin, A.I.Titcv, ~.M.Dorkin, V.T.Kim and B.A. 
Shahbasian for discussions. One of us (N.K.) also thanks I.Ya.Chas
nikov for support. 

Appen~ The wave function of dihyperons 

* To construct the wave functions of H and H dihyperons, we 
make use of the dissociation method developed in /JO/ • The idea of 
this method was borrowed from work 161. That method allows us to 
construct the wave functions of mul tiquark systems am a 11. with 

m - n) (rfl1 -lh\~ • respect to arbitrary dissociation <q '9. ' ~ :\._,1 ~ j (m1+1!'lt:::l'rt,l11 .. n~.=rt). 
'l'o classify the basis states of multiquarks ( ~~"'~) , the group U !S 
is chosen as the group in which the direct proouction of isospin 
su; , strangeness U ~ , spin SUi and colour SU ~ groups is 

embedded. (Singling out the flavour group SU ~ is not effective 
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.; 
because of a strong mixing of the su3 quantum numbers arising in 
the multiquark sector.) Thus, the quark wave function relative 
to their quantum numbers transforms by a fundamental representation 
{ 1} of the group U i8 • In this case the scheme of the group reduc
tion of the n-quark-system representation (1n} is the following 

"'1'1. 5 I:!C u5JC 
ui& -uis~ ui2. '~- 6 ~ 

I :JC) ( S su'JC) (AJ.) -csu2.llSUs x U1 "~- 6 

I :J c) * s ( 'J c ) su2.j(Csu2. )(SU3 J( ui '1- su2 J(su 3 
I S ~su'j sue su 2. .,. u i II. 2. )( 3 

Using Racah's factorisation lemma (1949) and the factorisa
tion property of transformation coefficients for direct product 
groups, the transformation of a 6-quark wave f~g,ion to the 
dissociation basis may be written in the form J 

I( 3 !.3) 6(il'to( X c) n5( :tc c 1) c i, i I,.A
0

,Jo.f'o 71 s,A 5 ,:lsJ1s)1 :70 >= 
=L l(i~(i"~(I'A' :r' M') itl;(5' )..' 1' M');\ :If' '· lA

2
) 

(' •) } 0 ' 0 J 0 ) ) s ) s J s 'I ) 

' i \ {:Cr': ).: , :r: !' .. d\ i rl~ (s; .it;} Ysfs"')) Jjt''] I 51 Oe/ 

~(i\in~ ill~); i 3(in: in;))\ C.e,i!>) i 6 C!"' 0
, in"')'> 

((t~(l' >-'~ ~ i "; (1),:)) I ( i rt~) t~) 1 rto (I .A.:)> 

<.. ( !11~Cs'>.' )· !"~' (S ")." )~\ ( !.l'l5 L n;) it's (5 >-s)) 
!>> SIJ ) -

< C r-:;; ~ f~; ;.: 1: f' ~') \ ().).:) )... ~) 
<.. (1-~:1~ f~) .. ~ 1sfsn)\ (:A's>.:).As e1~rs)) 

<. (:f:1D 'J ~tt:j ~) j·1 (':1~ ':1;)'t)( :1 ~ 1 ;) 1!, CJ) > 
<. <fo/'S>j', (j'oJ'/f#ICf:r;'lf'.,,)t'Sjs'Jj's{!tl >. 

8 

Here no fns) is the number of(U,d)cand. 5 ) quarks, I .s 
and J are the isospin, strangeness and total spin, respect~vely, 
the representation of s u~c (su;). 

The complete expression of the expans~on of the H dihyperon 
wave function (the H* wave function was g~ven in ref. /JO/ ) isl 

I H> = 0,86718 i) -014991e2 ) , 

lei>={f vff Qo(Yz, 2i,42i)a_Q. u.2, 3!2. ;42 J- -}-
• ~ ..l... { (4t 2 \ ( e .3 2 . !L- l - V{S ~ Q0 !2, 2!, 2i/ Q~ i, 1 1 G!)- __,.. J+ 
\rn: _j_ { a"Cf'2, 2 i 2.o) a-=- (12. 3!.'- · 2o) __ }-.... v:rs V2' o ) -2. , , 

-~ ~ t Q_iU.,!2 /2',22i)Q_ 1(!,i~~_, 3l'; 22i)+-}+ 
+ .12: {a I: (l 1.. 2 -'{2.. !!o'l 2. _,fi"'{QI:"'(! i 2 31~L ''o'}~ v 45 -! , , , ~s vzs -i , , , ~ 

. - -.. ~ - - - .• 2 

+{q} {a_t(t,1C!,~f~ 42i)f-V4} tO-ict,i~;'i~/2i)j-

-ffo :£ { Q_i(0,2/12 ; 2~H.) Q_/0, 2,
3
2 : 22i)~-L 

le2>='{f.ft {OoC12,2!,22!)Q_2(i2/2;22i)-- }+ 
\f3'{Q ({ 12 {2.22i)72._,fL'{Q~({ eai2.2o'\12_ 

+ Vfo -t ' 1 
' ' J V3o -t > ' ' '' J 

- JT{al:*(l !2 3i2·~o)l2._,fi'{Q (1 L2 ai2.22t)J2.v iS -! } , , J ygo -t , , , 

-ffo { Q_i(i, 12
, ~it;"2t)}2.+ffo { a~i.co, 2) !i

2 ;u)J2.._ 
... fl6 \ Q_,co,2,!L2

;
2
2!) \

2 -rffo { a_i co, 2,52 :1ei)f'+ 

+~ { Q_i Co, 2,J2 /2 {)\ 
2 

, 
(AJ} 
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where 

Q0 (f2,21, lgi)= ()
3
(no=5;L::. f,;. .... ai,Z= fiJj"•=R.~J 

Q_1 (0,2
1 
J2/2f)= QY!k=2,"Z~=O,l. .. ~2 ;.Z=_f;J' .. ~2;.7= fiy=u)) 

Q 2. .3 l -1. ~) /')J/" z . 2 rf IlL ,\ 
-2. ( 1 J 1 )' '21; = ~ lllo=f;).s = f J :fs = /,J"s= { ,· .;= 'f'R./'•21;. 

Expression (AJ) and the analogous one for H* from /JO/ are 
used to calculate matrix elements of the three-particle operator 

E c~) contained in 1::. '"st • (\e scalar isospin components 11'1 th the 
strangeness -l:Q_ 1(0,Q,!12

; 2i) and Q_i(0,2, 32; 221) 
only give a nonzero contribution. 'I'hese components are weighted with 
the probability 25~ in the total wave function. 

To compute averages of two-particle operators, one may apply 
( ) 6 4 2. 

expressions of kind AJ or to construct the dissociation 9- q "~ · 
The coefficients of this dissociation may be easil; found by using 
the equations for the Casimir operators of the SU2. , 50~ and 5U~ 
groups. As a result' we have for the basis su~ Y. sui 'I' 5U~ 

IH(O~O:r,Oc)) ={f; 9~t(2,0,2) ~ 2(2,0, 2_) + CA4) 

• lF' r n"r J 2 n J2) n 2.u2. n A z., .... n"rJ'l' f)\n 2.o21 !J) .... nfrp ll~n~ 112)f 

H~ ~(~i~: i~ ~e))' =fiJi':: i ~R,~;; :(it i~: ;~(; ~;~ ~~; --, >' 
, fff o4 2( 2 n) ?> " 2. 2) t-y(;Q ·~X~ { 1 {)~ + 6o ~X~ (2JJ j. , 

If the dissociations (AJ-A5) are expressed as 

Q6 
£;.VIi (QV/x{QY, = l; 1{/J~. x(o~·, (A6) 

{ ' 0 

then the matrix elements of the three- {R3) and two- (1?2) particle 
operators are calculated with the help 

<.Q6IR~IG.'>= 20 L w/.(Q~I Rt\G\>, CA.?) 

6 ' 
2 Q~/R !O~> { o I R 2.! G > = f S L ~- < 'I 2. 'I , 

where the combinatorial factors take into account the multiple 
character of interaction in an n-particle antisymmetric states. 

10 

(AB ) 

References 

1. P.N.Bogolubov, Ann.Inst.Henri Poincare, 8, 16) (1968). 
2. A,Chodos et al., Phys.Rev., D9, J471 (1974). 
J. A.W.Thomas, Adv.Nucl.Phys., lJ, 1 (198J). 
4. R. L. Jaffe, Ph,ys .Hev., Dl5, 267,281 (1977). 
5. R.L,Jaffe, Phys.Rev.Lett., J8, 195 (1977). 
6. V.A.Matveev, P.Sorba, Lett. Nuevo Cim., 20, 435 (1977); 

Il Nuevo Cim., 45A, 257 (1978). 
7. S.M.Dorkin, B.L.Resnik, A.I.Titov, JINR communications, 

P4-81-791, Dubna, 1981. 
8. J.F.Donoghue, K.Johnson, Phys.Rev., D21,1975 (1980). 
9. M.L.Ma~shak et al., Phys.Rev.Lett., 54, 2079 (1985). 
lO.G.Baym et al., Phys.Lett., Bl60, 181 (1985); 

E.Farhi, R.t.Jaffe, Phys.Rev., DJO, 2379 (1985). 
ll.I.B.Khriplovich, ~.V.~yak, INF preprint 85-117, Novosibirsk• 

1985. 

J.F.Donoghue, E.Golovich, B.R.Holstein, Pbys.Lett., 174B, 441 
(1986). 

12. C.H.Berger et al., Pbys.Lett., El74, 118 (1986). 
lJ. Proceedings of the VIII International Seminar on High Energy 

Physics Problems, Dl,2-B6-668, Dubna, 1986 • 
l4.K.F.Liu. C.W.Wnn~~ PnyQ.Lo++ ; ,,~~. ~ (!9~~); 

P.J.Mulders, A.W.Thomas, Journal of Phys.G: Nucl.Phys., 9, 
1159 (198J); 
L.A.Kondratyuk, M.Krivoruchenko, M.G.Schepkin, Pizma v JETP, 
4J, 10 (1986). 

15.P.B.Mackenzie, H.B.Thaker, Phys.Rev.Lett., 55, 25J9 (1985), 
A.P.Balachandran et al., Phys.Rev.Lett., 52, 887 (1984), 
S.A.Larin et al., Yadern.Fyz., 44, 1066 (1986). 

16.A.~.Dorokhov, N.I.Kochelev, JINR preprints, E2-B6-224, 
E2-B6-J55, E2-B6 -790, Dubna, 1986. 

l?.K.G.Chetyrkin, N.V.Krasnikov, A.N.Tavkhelidze, Phys.Lett., 76B, 
8) (1978); 
K.G.Chetyrkin, N.V.Krasnikov, Nucl.Pbys., Bl19, 174 (1977); 
M.A.Shifman, A.I.Vainstein, V.I.Zakharov, Nucl.Phys., El47, 
)85, 448 (1979). 

18.T.De Grand et al., PhYs.Rev., Dl2, 2060 (1975). 
19.~.t• Hoeft, Phys.Rev., D14, 34.32 (1976). 

20. F.Myhrer, G.E.Brown, z.xu, Nucl.PbTs., AJ62, Jl7 (1981). 
21. E.V.Shuryak , Phys.Rep., 115, 151 (1984), 

D.I.Dyakonov, V.Yu.Petrov, IUol.Pbys., B245, 259 (1984). 

II 



22. M.A.Shifman, A.I.Vainstein, V.I.Zakharov, Nuol.Phys., Bl6J 
46 (1980), 
V.F.Tokarev, Teor.Mat.Fiz., 58, J54 (1984). 

2J. R.G.Betman, L.V.Laperashvili, Yadern.Fiz., 41, 46J (1985). 
24. D.Horn, S.Yankielewioz , Phys. Lett., 76B, J4J (1978), 

N.I.Kochelev, Yadern.Fyz., 41, 456 (1985). 
25. C.E.De Tar, Phys.Rev., D24, 762 (1981). 
26. S.N.Go1dhaber, R.L.Jaffe, Nucl. Phys., B277, 674 (1986). 
21. J.F.Donoghue, E.Golowioh, B.R.Ho1stein, Phys.Rev.D,34 ,34340986). 

28. s.Fredrikson, M.Jandel, T.Larsson, Phys.Rev.Lett., 51, 2179(1983). 
T.Kawabe, Z.Phys. C - Particle and fields, 16, J67 (198J). 

29. B.A.Shahbazian, A.O.Kechechyan, JIHR Rapid Communications, 
No J-84,42, Dubna, 1984. 
B.A.Shahbazian, A.O.Keohechyan, A.M.Tarasov, JINR preprint, 
Pl-86-626, Dubna, 1986. 

JO. R.P.Bickerstaff, B.G.Wybourne, J.Phys.G: Nucl.Phys., 7, 275 
(1981) and references therein. 

Received by Publishing Department 
on December 29, 1986. 

12 

• 

,.. 

)J.opoxoa A.E., Ko11enea H.l1. E2-86-847 

3«P«t>eKThi aaKyyMa KX.D. H cTa6HJibHOCTb H ,IJ,HrHnepoua 

C<!JopMynHpoaaua Mo,IJ,eJib MelllKOB, a KOTopoii y'IHThiBaeTc.R B3aHMO
,IJ,eiicTaHe aaneHTHhiX KBapKOB c aaKyyMoM KX)J.. flocTpoeHhl BOJIHOBhie 
«i>YHKUHH ,IJ,HrHnepOHHhlX COCTO.RHHH H "' Q 6 (I "' 0, S .. - 2, J = 0, l C) 
H H* =Q6 (I- 0, S --2, J"' l, lc) a 6aJHcax q3 xq 3 H q4 xq2 no 
OTHOllleHHIO K rpynnOBOH pe,D,yKQHH U 18-+ • , • -+ SUI XU~ X SUJ X SU :f. 
flony'leHa ouenKa Mace ,IJ,HrHnepOHOB: MH .. 2,09 r313, MH*- lr,34 r3B, 
CBH,IJ,eTeJibCTBYIOIUaH B nOJib3Y TOrO, 'ITO H, no-BH,IJ,HMOMY, RBJIReTCR 

CTa6HJibHblM no OTHOllleHHIO K CHJibHbiM pacna,IJ,aM. floKa3aH0 1 'ITO OCHOB· 
Hb!M J«t>«t>eKTOM, onpe,D,eJIHIOIUHM _cneKTp MYJibTHKBapKOBhiX COCTOHHHH 
RBJIReTCR HHCTaHTOHHOe B3aHMO,IJ,eHCTBHe, «t>opMHpYIOIUee ,IJ,HKBapKH. 

Pa6oTa BhmonneHa a Jla6opaTopHH TeopeTH'IecKoii «!>H3HKH 011Hl1. 

flpenpHHT 06'bC.[lHHCHHoro HHCTHTYTB ll,llCpHblX HCCflC,QOBaHHH. !ly6Ha 1986 

Dorokhov A.E., Kochelev N.I. E2-86-847 

Effects of· QCD Vacuum and Stability of H Dihyperon 

Within the composite quark model taking into account the interac
tion of quarks in the bag with vacuum fields of QCD the masses of H (I • 0 , 
S • - 2, J = 0, l c) and H *(I "' 0, S • - 2, J • 1, 1 C) dihyperons are . esti, 
mated: M H - 2.09 GeV, MH* • 2,34 GeV. It is shown that the leading 
effect giving a stable with respect to strong decays H dihyperon is the 
instanton interaction forming diquarks: q2 (J ,. 0, C - ~ l, q 2(J .. 1, C = §.). 
With the approach developed the ..:.ontribution of QCD hyperfine interac
tion is suppressed, and instanton induced three-particle forces in multi
quark hadrons ( q 3 ( J = l/4 C = ~) - channel) are negligible • 

The investigation has been performed at the Laboratory of Theore
tical Physics, JINR. 
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