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L Introduction·-' -

,·. Exper'im~nters give hopes in se~rching ,for the HLBS' ( Qq), 
'' ; '' ', - ' ' ,, ' ·\ ' ' ' ' ·, 

where symbols Q and q cl,enote a·heavy·quark:and,a light anti-" 

quark, respectively. Wel{now the heavyquarkcinium canbe•pro-
,' duc'ed • i~ 'the-'relati vist'.ic h~avy ion col,lision, ,s6 the heavy­

-light quarkonfom will app~ar in, the' as;;ciated processes.' Since 

in relati~istic,hea~y ion collisions,, high temperature 'is pro-, I' 
·ducedby_the transform~tion of great deal.of energies, we think 

: ' ' ' ' ' ' ' ,' ' ' ' J' ' ' ', ''' ': 
_the_ inyestigation' of (Qq) at a,. finite temperature will' help us 

• ' ~ ' • • •• < , • ', • : - - • • ' • : ' • , ' ' ' • ' ~ ' f • • 

to know more about the properties ·of the HLBS. _But in this pa-

per we' 11 give a brief rev'iew of-the (Q~)..:bound state a~'~ero 
·, : ••• • ,. i • - - • •• • 

temperature; C; 
On_the ?ther:han:d the heavy.:.fight quarkonium decays, at ze-'. 

roth temperature·are.the_good'current and planned program.to 

search for both the light char~ed ~nd neutral Hf,~ss bosons, h, 
• ,. • ., • ' , i 

with ~a~ses.which.are of an'orderof the quantumchromodyriamics 

(QCD) typical scale L ',... 0.5 +. LO Gev. Th~ e~i~tenc~- of this' 
'· . ' . . . ,, . '' ' ·, 

'typ~ -~f- _iight ,h.:.bosons in the n{cjdels 'with severa_l Higgs' doublets 

'or/ ·With a' suf; icientl y super:heavy t-quark' ~ _nit> lllz, W' : m{ a~d lllz, w I 

i ' 

j:,,' 



./ 

are the masses o~ t-:quark and the gauge bosons, Zand W, respec­

tively), when the Standard Minimal Model (SMM) limit ':1H >7 Gev 

C: mH is the niass· _of Higss in the SMM) ·is riot yet !relevant, pro­

vides ,the unique possibility of h-production in:-(Qq)- decays._. 

The following points prcivide_the mai~ field of our interest in 
this subject: 

m - m Q .q - .... the fi~st, i!1 the, case of _t!'1e ma_ss relation ¾< 

( ¾·• . mQ and ,mq aje the' masses of the h-bo~on, ·Q-heavy and q-light 
quarks·, :respectively· in the constituent quark model) the decays, . -·- - ·o··-·• ···- _ .. · .. - -
e.g. B (bu)-> h + D (cu) and B (be)-:-> h + ~(cc) dominate; 

• •. y • c. . •· _ .. , . . 
'in.the three·gen:eration SMM the Higgs can only be.light enough 

to appear ir1 B--;meson decays if;mt> 8OGev,_.giving the branching' 

ratio for B ~> Higgs+ something of about'20-30 %;· the present .. 

·data eliminate the Hig~s masses, b~lo~ 3 .. 7 Gev with the exception 

of a window between'0;'3 G;v
1 

and 2.0 G~v; if the Higgs is fighter. 
. ' - ' . . . . , ; - /-

than the B-:nieson,, it is pr_odl!ced really _in the. B-mespn dec,ays; 

--the second, we suppo. se the do~inarit is 'pr~ductiori of lJ( cc)- · 
.· ' ',. ./ 

meson· i'n the' de~ays of B,.. · due· to the leading transition b_;_>c 
. . . . . . . C . •· / . . . :·· • 

as ·compared with b->u, ·where the present status of :the data is 
') ·. ·" . . . . .,.. . 

vubl I 
1 ] ) ; 

I V ~bl. = 0, 09 -=-, 0 '. 17 (.·see the, ARGUS and .CLEO data .in 
~. 

-the thi:rd;the._quark process underlying_ the decay of the B-me­

so~ into. a Higgs·.' and char'med. hacfronic• matter is· b->h+c. The light. 
. . . . . / .. ,' . . . . . . . . . . 

· Higgs field may• be considered as the pseudo,::Goldstone boson as-

sociated with s_c~le i~vari-ande of · the 'classical lagrangi,an; 

-the ~ast'..one, there are, r1o;_experimental ·observables of _charm-
less hadron ,stat.es in'..the d~cays of B-meson. 1-, . . . " 

The SMMassumes .that•ifthe electroweak·syniinetry breaking va­

cuum is an ~bso'!ute minimum· of. th~ effective pot.entiiil for the 

h-boson field with'mass.¾ 

. / 
V( h 

·where· 
= - µ h2+ -~ 114 ln(~2/µ2), 

·1 .· . . 2. ·,. 

:::···.• .. 4
1 

4.' .. ··4\· ·-4' · 
f,= (4 rr r) 

2
_[ 3( ~ +2 ~)_..+ ¾- 4: mf ],_ f: all fermions, 

~-- 2 

•• 

i 

I 
r: 
'j•· 

I 

I, 

!. 

l 

J' i; 

. ·1···., 
. I 

t ~. 
1' 

one can finds the -·following mass relation 
·/ 

2 2 ~ 4 4 . . . -2 
~ (_ 1 - , t ~ ) < t ( · 4 L mf · - 3 L m8 ) , t=(4rr.r), 

f B 
. . . . + - ·, i 

f: ·all· fermions and.B: Z, _W , W Here the SMM scale r = 247 Gev, 

) · µ1 and 112 · are ccmst;rnts. ·. ~n the presen~e of the superh~avy . 

fermions, e.g. if ,the top-qti'ark-~asses_mt-> 100 Gev, 1:h~ l~tter 

expression would allow for the Higgs particle to be anarbitra-
, ' . ' " -, _, 

rily light. 

As is well known, the fundamental .rol~--in inv~stiga'ting the 

pseuq~scal~r ~LBS b~longs to the lepto~ic- w~ak de;ay (Qq)~> lv' 

( 1 and v d~note th~lepton and anti~eutrino, res;ectiv~ly). Th~ . .., 
' .. • \ • • • • t '.· - ' . / • ,· -· ' ~ ,, '" ·• 

heavy-light quark system can be considered·as.a simplest one of. 

QCD: one light quark in a iJ:,atic field of a heavr~uark: source. 

This-is the hydrogen atom-iike (with the 
0

r~dius of-the 1,ern~l,..,. 

1/ ~Q « Re·;._, 1( L) anal,.og as is t~e positronium'...likt{ system. f~r 

the heavy _quark (QQ)- bound state. (cc,. bb)'.. · It is ·very convenient 

t; s't.udy theoretica'ly. qoth. the pe·r~url:)ative a~d nonperti:irbative 

heavy..:.light QCD.irrespective of consider:ation of some·details'of 

the QCD analysis. The i~~ar.iarit matrix ~iem~nt' defining the deca~ 

process_ (Q~)-:-::-; iv can._b~ re~resented ;'in the. standard form 

. 5 
A = <0 'I J . . µ 

, . . ()· -1/2 . . _ _ . _ 
P> G . ( 8 -I' ) / cos· 8 u 1 7 µ( 1-;- 7 S) V jj i•. 

.s. 
·where the axial q !µ '75 Q 

P µ·, and 
state with mass M. 

current J = -_µ defines the decay const_ant 
' • ' I \ . . 5 

Fp: <0 I Jµ P>.= v.2 · Fp P µ ,is the. 4.:.momentum ,of ·the·· 

initial bound 

. Our aim, is to' calculate·the weak de.cay ·constant Fp based on 

the' covariant'.approach; where thetwo..:quark . .vertex function 

(v.:f.-)-r is parametrized in-the ;;omen.tum space as followB [ 2,·;1' 

µ_ -µ 
where_f1 + _f2 = 

quark and light 

r = ,r< f
1 

,'r
2

; P f·.·O, ) 1 ) 

~ . . µ . µ . -µ •. . . ! 

P. ± -c:>. , f'1 and_ f 2 , are momenta .of the he~vy. 

antiquark, respectively;:>.~. = Pµ/R_and,,;' 

, ... '...· 

" /. 

.• .;_3 
-- . 

/' 



is a scalar parameter. All the four-.momenta are on the respec-
•. 2 .... 2 -2 .... 2 2 2 . 

tive mass_ shells: f 1 = m
0 

, f 2 .= m ·and_P. • = M, ., The incomi_ng 
. . . . q . ' 

and'outgoing four-momenta± i:>. = (f 1 + f 2 ) - P of spurions 
• . ·'. ' µ µ µ . 

[ 2 ]_ mean that the v f. (_1 )is always off-en':rgy shell (i.e.• 

· under the condition ( 
1

- + f 2 ) = · P the v. f.. ( 1 ) would turn ' ' . .,. µ µ 
into a, constimt)'. . -

2. 'A Higgs-Quarkonium Interplay 

The local. int~raction ·1agrangian for the· couplings of __ the 

pseudoscalar:mesons to· a·light.Higgs-bcisori-h int.he low momentum 
->-;" ,' :_.' '·- , . - r .• , ', ' - . ·--, 

limit Ph,= O (~ < m0 '. M) :linear with :the Higgs--:fiel~ term can_ 

be written in the standard form (.keeping both'the'.heavy and 

light flavour rumber~/· NH and NL'"~ respecti\iei;, $irice ~ > ;~ :) 

L.· ~>'·L-· - + L · 
int_ .. • ... · eff. · . Z, W 

where ,_ 

-> ... 
as ~h~> O 

( ~ 

( '. '· 

· 'h ·. ·• · N 
L ff= -'(1+ -) I: ml· 11 + -12 [a· e ... r 

1
_ ._rr.s 

•._a •·· µva· 13 -· · µv ·. h . 
G G; .+ 2 cx_F F .. )--,(2 µv, . fLV_ . . r_ 

N =NH+ NL, _l: ·ali-,iight fermions with the .mas~es_ m1 and 
·i " 1. . ; > .. h 2 2 , µ · .

1
. 2 

L = - ' ( 1+ -) '( m z z. _+ 2 m 
Z, W '._ .. · r. · . Z µ • i'.W 

_3 ) 
+µ 

w .. wµ,). 

\ 

The first term in'(_2·)·represerits the dfr~ct contact.in!erac'­

tion of the h;,_bciscm with.all light' 'fermions~ but the second term 
- :,..._ ": -· .· - ·'." ,_ ·, < - .. : _·' . ' -.. -: ~ "· ' ' .- .. · . . ,· ' 
and the third :one provide the effective.gluon-Higgs _and gamma-· 

Higgs interad.io.n, re;pecti vel~ •. indu~ed by 'the consti tu~nt light::. 
/ ••• ' + ' +. _' , . .._ -- ·, . ,- -_ . ' ~. •; ' '· 
and heavy;--quark loops. Here we take into.account·th~ mass reduc-

tion m'ass~>-mass ( 1+ h/r/ of all 'mas~ive ·particl'es tnv~l ving . 
· . •. . ' a . · ' V '. ·•.:. '· - . •: .,_ . 
· the ( 2 ) _ and ( 3 ) ; ,:Gµv and F, µ are _the field strengths for 

·gl uons and, photons i . respectively., · 

. _The expressip~ for the v;rte~ 'of:interaction of h.:.bos·on field, 

{higgs}, with the pseucloscaiar. urn~qual ma°ss-'- and a~ 'equal one-'. 

,,.-· 

\·. 

·,~_ 

/ 

·o 

,,,, 
' 
J 

r 
! . 

i. 

1' 
i 

·I, 

,· 
' l 

:t~t I 
i ~-. _, 

\ 
1-

"'v 

' quarkonia is defined through t~e couplings of Higgs to the ·gluons 

geff·. · A' _ {higgs} Aqq -r---. Qq . 

a µva a­
s· < Qq !"""arr Gµv G 

3 ~ -· ·- 2 N · • 
2N I: .. mf fflqq>:rr=- {higgsL 

f:u,d,s · ·c. 4 ) 

where A
0

- and . A - are the ( Qq)-. and ( qq)-bcmnd system 
q qq . ,A - . . . • . . 

amplitudes, resp_ectively, mf c1_nd f, are the mass and fi_eld of 

any light. flavours·: In the case of the three_ light flavours the 

product ope.rater G~v Gµva is -~elated· to the trace of the ener-:­

gy 'momentum tensor eV by means · of . [' 3_ ] . . µ· ' . 

µ . ·b a 
Ga G.µva +. I: ; ', ff . s 

f, e· = -
8 rr_ -·UV 

.. f:· 'u,d, s 
µ 

"-• . .---

where b= '11-'(2/3) N1 = 9 is the first coefficient-of the 
__ ,- ~ - function 

• ex 
·~( cxs) = - b

0 

( 2 .~) + O( cxs
2 

). _;.. 

. ) . 

in the QCD wittia'ut superheavy quark's. Therefore: the Higgs-gluon 

co~plirigs ( 4 ) c~n b1Vrew;i ~ten i~. the follo.wing u~eful formula 

- • r. - 2 N µ 
g ff A _ {higgs} A - ~ - <:Qql 27 e t 
.. e . Qq qq . • . µ 

2 N. .-.. . · ··. - · · 
+ ( 1-. ~) I:. -. mf ff_ I qq > {higgs},. 

f:· u,d, s 

which is valid for an arbitr~ry number of fight and heavy fla,-
··' - ' I 

v6urs.· 

To obtain the ·expression for the ,effective constant:· geff. it 

therefore suffices tci renormalize the fermion -ainpli tude . 
a • -·~ 

f___::.>·( I/ 2 / _3 )fin 4 ): One gets 
'' ,j 

.. geff. A __ {higgs} A 
Qq :'· qq 

. .µ 
- , ; <Qq, I 0~1 qq> {higgs} 

_and g~ff. = - ( .2 f9 ·) iii= - 0.90 Gev, wh~re the effective mass 
r4 • • • ,,. • • . . • 

m 1s defined through the glu~n contributi.on 

' 

\ '5 . "' 

·, 

I 

/ 

...... 



... 
,-, , - . µ ~ 

m A - A - = < Qq I eµ1 qq >. _Qq qq 

' 
..:J 

Here _the heavy quarks have been integ~ated ou~ of the t~~ory. 

3. Bound State 

The v. f. 

2 

1 ·) obeys· the u·nlocal ·bound state eq. 

p + .-c;\. > - rcp:PL-c;\.) -= a J ctn • -w<p,p• :P11:x> p . 

4 ] 

'vi 

i 
r(p';Pj-c;\.) (p'P) · 2 -2- -c . 
. . (p'P)[-.-_--·cp+-c;\.) -µ. (1+--==>l 

2( ;\.p') [;\_(2p'.-P)- iO]- .. M 2 _ . -1/P2 -~ 

., . .· ---- . ( 5.) 

(d Op= d3p /[(2 rr) 3 ·2 v'p~+.i:i2 J, ,w(:;) is the inter..: 

. act_ion kernel) _. ·,, . , , . , -'> 

µ in the case_of an arbitrary total momentum P = { E,· P,); '!4here 

is the,'relativistic reduced flavour ma~s. that in the asymptotic 

limit ;;;Q-> co i~ defined only b; ,~he mass of a Hght ariti~uark 

and pµ, is- the,4-vector of relative m9m~ntum: ft=,c Pµ.+ p~ f~= (1-
µ µ · · ·- .· - · · · · - "2 .. "2 2 

-c)P - p and"the m~ss coefficient C: o.~[H(mQ -. mq)/ M ], which 
leads to 1 · as _ni

0
· >> m:, · and to p.•5· as m

0
..- m_ . Note _that ( p' + f 2 ) = o 

'. ·' q' . . . ' q : • µ 

"· - " ,,_ . ' . . . - . .,,_' .. - "''. 
· as mQ >> m , .1.vh1ch means, for the (Qq)-bounsr systems the typical' .in-

q . . . '.• .. . . ' .... 
ternal momenta are determined mostly by the light_quark with'momen-

t{im ;~.- The ~s. r- i~ :the ~onl'-?cal functio~ !,hat depends_, on th~ . 

spectral parameterM taking the values of.the total energy of the 

two quark bound ~yst~m. ~t is '.cl~ar;' this f~ct" is tru~ due to'. 
) . ·- ' . ', '" 

direct c:o~sideration of the'.·quark..:a'ntiquarlt :interaction ·problem 

in 'the ,framework of- the local qu~ntuni fi~1c1\ the~r~: A, way leading 

to a local approxim~ti~n for the ~dynamical fun~tion r is to' _·_ 

restrict 'the 'st:'ructure ~f intera~ting p~~t:icles: (p2/ ii2 ) < 1,, 
" . . . ' ' . . . ·, '. . . ·. . ~- _'' ,, . ' ·. - .: : 

In the one-loop approximation 'the QCD characteristic ·scale, i.e. 
, •• , •• • " • ., i • ' 

the scale on which the noriperturbati ve fluctuation. dominates, . 
1- ··. . . . . . . . .. , -. - ·- i. . 

Re= ti.-: e~p_(-2 
1
rr/b), b'=·(t1..:2:1f'/nc)(3, is.I\::,.. (0_.12~0;24)_ fm 

at nc,:;; nf and Re':'' ( o.cn + 0. 13 ) .. fm at nc -: nf: / 2 and at decrea-, 
sing of. the nonperturbati've·QcO.dimensional parameter A.from 200·. 

Mev up 'to 100 Mev; .• respectiv~,ly ·) '1:c and 
O 

ni are: nu~bers of . 

.. ~--

.\. 

] 
',. 

f 

i, 
. . 

J
.•! 

. 

j 

f1 

'· 
colours and flavours)'. In the nonperturbative-region_at large 

"distances one can find the tollowing g~neral representation·for 

the interaction kernel w ( R > R) i~ RO in the scalar form [5] np C · · 

'·· 
wnp< R > RC) 

, a (3 
R l a + _b R ln( R / 1)] , 

,:,., ' 
\ 

( 6 ) 

wherea,(3 and a,b·are arbitrary numbers and•functions,re~pec-

ti ve1y; 1 ,,-l is.a mass para"!eter:, The Foui:ier ti:ansfo;matfo~ of ( 6) 

a+(3+D '. · '. · : : . (3/2 · a+D , . w .(k2) -· ~ ['-4 __ . -]-. -2- 1!.0/2 { a(k2) . -la+(3+D _r(_-_::2-:__-_)_j. 
np . . ( l · k)2 . 2. -. . 2 (3-1 r( -a/2) r1 

r( a+p+D ) , ___ _ . , 

+ b ___ 2"--=-_._[ln(-4-) + IJl(a+(3+D) + \JI(- a+(3 )]}, 
re- ~> -. ' 12k2 . , . 2 . 2 . 

( 7 ) 

um 11 [ re- a12·)]->o as Ca/2)-> n, n = 0,1, ... Cr(. ... ) 
and ,\JI(,.'.) are.the g~mma.:.. andpsi-functi~~s,respe~tively) 

allows.one to get the following mom~ntu~ distrib~tio~ of the hea-
'. ' • < ;, - '. ·~ ·.' , .- .... -- - , • _. ' ~ • • -. ( • ' 

vy""'.Ught quarks i_nside the had~o1; _( 1/J(p)(,EQ+Eq·.-:-·M)=T(p),; 
, 2- .. 2 , .. , · , - -· ., · -

-E. = V,m. +·p , J:.Q, q ). 
J' . ·. J 

°ifi( X:p) ,,;, C, exp[- ii2 sinh~ X /( 2 v2 ) ] 
.· p.. . . . . . p. . \ 

C . = V/M /(. ic3/4 -3/2• 
p / • ... , • . ~ ' ) ' 

"-

(_ ,8 )' 

(;9) 

obtai~ed:fr~m the solution of eq.( 5,) '.in_D= 3-space with_the 

int~raction ke~nei (_7· ) in the leadi~g ord;r at ~ :~ 2, (3 = 0, 
\'-•' • -,_• c'• ' '\ ,- • ._ • ',,•• '•, '•,-, • \ • ' : ' ' < ":.' • • 

predicted by the calculati_on3,r the t:i-ansi tion amplitudes [ 4 ] 

-. and many spectroscopic· data;- Here .<X· is the quark· ·rapidity, and 
,· ,· . . . . . . "< p ·.· . ..· . . ·. 

v is the universal spring constant'•accumulating the. full 'flavour 

independe~t- QCD:..oriented thre~-dime~si~nal ,structure of the,two-
··1 ·. . . -· ... ,_- ·.. .'. -: . . .. . . . ... ' ·, 

bodyBethe-Salpeter picture. This model- is characterized by.the 
. . . . . ,... . '. . . , . ..:1 . . . ' ..... 

reduced constantL v_ =-[-as(, M )] _v .common_ to all: the heavy-' 

. light flavou~'sector, :a. is the_ QCO spring constant. . . . . s . .. . . .. 

.. _,_ 

\ 



.. 
4. We~k Decay Constant 

Using the gene~al principles of coiistructing the. pseudoscalar 

bound state amplitude on the base of. the zero-rel~t.i ve energy_· 
. '. . ' . ~ ~ . 

reduction formalism in quantum field theory,( or the equal-time 

· spurio.n's technique) [ 2·]. it is easy to find f~r ·the weak'decay 

constant.. . 

where 

F ~ F(O) 
~-

F(O) ='4·~ 2 rr .­

:r 

+ F( 1) • 

oo dp p 2 , 

J 
o V 1 +·p2/ ;.Q2 

.J 10 
'. 2 
r(p_.) 

'4E2 - M2 .:_ iO q ., 

but t_h: second term in ( -10 ) arises ~ue .to the unequal:...mass 

·contribution · 

F(l)= 2 \(2, rr•· ti M (1-x) 

2 ,oo dp,p r-.-
, E E 
0. '.Q ', q 

.. 2 . 
r(p ) ' 

M
2
,- 4E~ + iO 

Here _ ti = JJIQ - m and by. ''X'.' ·we denote the fraction of the anti­

quark:momentum, f: in the total 'momentum P~·: . f~ = x. Pµ., It is 

cle1;1r that in,t,he ;.Q ~- M-> w; limit X i~ going to z~ro .. 
The effective'mass of a: heavy quark, m0ef:, is. defined 

' ' ·. , ' ' A eff 2 ' 2 . ·', 
through 
-0 . 
f 2>. the energy:-:-momen,tum constraint: ( m0 1 

~: = f 2 : M( _M - _2 

The h~avy quarKenergyEQ differs from·i~s phrsical v~lue of the 

mass mQ ~y s_ome. fi_ni te .small amo,unt. e"- ( EQ ··= ·mQ + e) that can be 

interpreted as:. . 

a binding· energy; 

an average en~;,_gy of\ the' nght quark <. E · >; 
: : - - ; 2 .. A . ·, ! • q , , 

- asecond term q /(2 m
0

) in the expression of the energy ofa 

·free quark.with the small.momentum qµ. 

Therefor!:!,:: th~ heavy quark ~i~tu~li~y ,:vQ= ( f~/ ;.~ <1) :'. 2e/;.Q 

is"m/~_c;i 5.~aller~th1:1n unity'. I~rt!ie limU mQ->oo _the virtuality 
;v

0
->_ o_ and _thus·,, \he _heavy _quark is al.most on--:shell. · The exact• 

;relativistic expression for Fp in_ termsof\the bound sta:te wave 

function( w:L) :.¢(p) becomes:' 

d3p 
, _..1_::··s·~. 

F = -·- . E E · 
P y2_rr Q_ q. 

t/J(p)_{ 
EQ + Eg-:- M, 

· 2 · · 2 · } [ M _:... 4 E . +iO - ' ,·' ,. q .. · 
ti M( 1-x) ~: 2;.QEq]. 

( 11 ) ' 

": \ 

8 

\ 

. \ 

In the limit m
0

---:->.oo·one can find from ( 11 

' 
AS d 

FP ->_2 VT n M-l Jdp p~ ¢(p)•( 1.- 2p/ M),' d < M ('12 
0 

wit.h·taking .. into account the. normalization constant. ( 9 

proportional to M1/ 2 ;. 'The asymptotic expression ( ~12 L based 

the'w.f.( a) provid~s the M-112 as;m;totk scaiin~ law. (ASi) 

becomes '; 

AS ,. 
Fp :-> F ( 1 + oF ). : ( 13 Y 

where 

and 

F.; 2'.rrl/4 )12./ V M 
. . r . , 

.\ 

oF·= 4 v-~ v1cV'ir M >­ -'--, ( 14 J 
The ~u~erical •-calculation; of .the ~ariatio~s { :with inc'reasing 

on 
and·, 

• " · · ~ · ·· · · · . 'AS . . -
x up to 0. 3) of FP ( 11, ) _and the ,asymptoUc one Fp ·c. 13 ) both 

· ·. with using the w, f, . ( 
1
_8.) for ~•i Ds: B, · Bs'_ meson~ and. the· ex~~ic' 

heavy top-quark.,state T( t.=100 Gev; q=O. 5 Gev) :ar_e ·given in Table 1, 

~he values of th~ uni vers.al i:on~tant: l:' in C 8), and ( 9 ) : , . 

hadron ~a~s spectra arid. have been sugges­

[·6 J. "1~ -going bot~ t'ro'm D::. to B-mesoris 

and from Ds::- to Bs~meso~s- the _ratios of, p~rturbati v~ gluon . 

interaction factor,s; :c<;1lcui_ated· in ( 1; 8 ] and: which should be 

are determined for •th_e 

ted by Mitra et a1: in 

multiplied by Fp-:-constants;are,. 
- ' 

. . ., . --:2/ti 
o:s< Mo> / o:s<_~a> l = o. so· 

and _ . . . -:: .. -2/b . , . 
o:5(_ MD.> fas('M8 >r -·•= 0.82, 

'. ·,"· s. ., \ 

' - .. > ' - '· . ,../ 

where b = 11-(2/3) 'ric _Therefore; w1; shall_ not take it. into acco:-. 
- ' ' . . - ·:;) . ~ 

unt. in' our nlJlller:ical ~ata_ presented in .Table 1. ..,_ 

,'"' 
\, 

.I• 



' 

Table 1 

F ,· Mev 
-- P, .· AS 

Meson v ,Gev fraction X FP,Mev I oF I,% 
0.0 0. 1 0.2 0.3 / ' . 

D( 1. 869) .268 138.7 107. 9: , -71.0 46.2 146.4 45.8 

D(1.971) . .299 150.5 113/0 77.1 40.3 160.4 .48. 4 . s ·. \.' 
B(5.271)' .262 131. 2. 116.0, 100.9 . 85. 7 .132. 0 15.8 

-·1 

Bs(5.373) .298 - 142.9 124.5 .. 106.5 88.5 153.9 17.7 

T(100.0) · .039 2.0 1. 9_ .. 1:·6 .1.4 2.0 .0.12 

_ The resulting calculations for the T_:meson·-indicate the M- 112-
• -~· • . . • . . " ,- .... . .g ' j , • 

.ASL for. M > 5 Gev as was shown by Simonov [ 9 .]. The-asymptotic 

weak - de~ay. constants F/s. an~ Fo!s have Yery large co'rrections 

I ·oF I (listed in Table 1) :which suggest that these decay . 

constants break the ASL. Small values_ of _FDs at x > 0.1.· c~uld be 
.- . .. • f -· •, ; < 

explained:.by the quark content inside: the D -meson. In ·fact, we 
.. ! . '. . ·. ,. ',-• •.' . -., I .s . ' ·. . 

have used the·constituent strange(...- 0.419 Gev) and the charmed 

content c,-, 1·.50:Gev) flavour iiasses [ 10,·11 J. Therefore, the 

expected va;tu,e ~f ~Ds is _str~~gly dipp~d by'.-the term in thelast. 

brackets_in the· r.h:s. Of ( t1 )'.. A posi.ible discrepancy of F13 

(FD) i,n recent potential models' is due todiffererit values.of the. 

b (c):-flavour'mass·used. 
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