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L Introductio.n 

The semileptonic de~ays of: mesons. ·are a source for ;the 

determinaition of the·Kobayashi-Maskava (KM) matrix elements 

from the comparison of theoretical ·description and the 

experimental data. The main theoretical uncertanties in 

understanding the semileptonic decays arise from the matrix 

element ,of· the· weak ·current between meson :>tates. ~any· . .>·

theoretical models have been used ·to .calculate this· matrix 
' ' . 

element and the semileptonic· decay widths [ 1-9]. Rec'ently the 

new detailed·experiment.il data on the width and form factors 

.of the ·decay * D~K lvl was presented by the E691 

collaboration [10].This data contrudicts almost all the 

predictions of the theoretical models [ 1-9] ·.One of' the origins 
' - ' ' . ; 

of. the discrepancy may be in the··· neglection · of the 

, relativistic effects. 

'In this paper we calculate ·the semileptonic decay widths 

'and form factors • in the framework. of the' relativistic quark 

model' bas~d Oil the 'quasip~tential method. niis model has been 

used ' for the calculations of · the quarkon~um mass 

spectra [ 11], radiative. decay widths[ 12] and pseudoscalar decay 

consta~ts'[13]. 

2.Semileptonic decays of mesons 

The t,ransition amplitude for the e'xclusive · s~mil~ptonic 

decay B~Alvl' is 

. . . . . ~ 
A(B?Alvl)=<AlvtiHeff IB>=(GF/Ya) Vab L~H ; • ( 1) 

where Heff=(GF/Ya) J~adronJlepton.~ (2} 

~- .... 
L =l1'~(1.:.1'5)ul (3} 

~~-... - ........ ,; ......... ~:......:... .... - 4 .. ,, 
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Fig.1. Schematic, illustration of .a.squid-based susceptometer. 

(,1)-sample holder, (2)-sliding seals, (3)-cylinder with 

. ~w<l:ter-glycerin solution,_ (4)-poppet · valve, (5)-pump;-· 

(6)-bypass, (7)-g~te valve, -(8)-rec_overy ports, .(9)-squid 

HF unit,_ (10)-electrical .connection,: (11)-coaxial feede;-, 

(12)_-sample channel tube, (13)-thermocouple amplifier and; 

~ LHe -le~el-g~uge . el~ct;~nics, . · ( 14 )-:-sluice " chamber;: 

'c 1S l=-'LI{~ . le_vel;-:-gal1ge .. 
1 

s_enso:r, . . ( 16) ;:-bearing tube,_ 

(17)-~lange.' (18)-c;:op~er tube, (19)-pick-up coils,. 

(20):;-radiation . :;;cre~n, (21)-squid ;magne~ic --;·shield, 

(22)-heat switch, ,(23)-leak-:·tight _wires inle;t,_y_(24)::upper, 

heater, (25)-copper sample chamber, .(26)-:lower .. heater,;;. 

C27)..:_supercondu~ting ~agnet, Al,-; and~1,2 '-se~sin~- ends 
of th~~ocouple;;. ' . . . • . . ' . ·-
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chamber ( 25), . is made. of OF~C copper. Heaters ( 24) and ( 26) 

are wounded in 'thei~ upper· and lower ends. The chamber 

temperature is measured: by two cu:Fe/Chromel_ -~hermels with 

sensing ends_ ~ndicated. as 1\_1, ~--and B1, 2 ._ Thennocouple B with 

the heat-er ( 26) minimizes temperature gradient a~ong the 

chamber ·_and _thermocouple A with the heater_ ( 24) monitores its) 

absolute'' temperature. The _chamber is surrounde-d with ·a. vacuum 

space formed ·by, a copper ~ube .. ( 18) which is a frame_ of the 

astatic pick-up coils ( 19) of .th~ :mperconducting flux 

transformer. The thermels and the heaters are sealed with a 
, . . . . . . 

low temperat-ure epoxy seal ( 23). The c!Jamber has an upper .and 

a lower the:onal contacts with LHe via stainless-steel tubes 

5. 0 · 0. 3mm and thus a longitudinal heat leak 'from the warm 

part of the insert is exl,uded. _ThE;! tempera,_t;ure distribution at 

the .'channel for T»4. 2K _is sh():Wn at. riht part of Fig .1. The 

thermal contact of the sample with chamber walls is. exellent 

in_ a ':'ide range of exchange gas pressure. A superconducting · 

magnet (27) with a heat switch (22) has_ a common axis with the 

chamber. RF_squid is placed inside a- superconducting shield 
, ·, -~ .. ·. . - •' . 

( 2~) . The bott'?m of the insert can be p~aced i~ a, ~e;r:metically 
sealed space formed' by a stainless-steel can (not shown) and 

by·. a , :flange ( 17) . The seai · is provided by conical contact 

surfaces greased with ·Apiezon N: But· in: this case a symmetry 

in_ thermal exchange of- the chamber with LHe is lost and an 

overheating of the magnet lower end. is,_()bserved when .T>90K. 

From ~he other hande we are convinced of a stable squid 

ope :ration · in LHe ' fo~. ·many years if its - warming t~ - room 

temperature is carried ·out in- a__,, helium 'vapour;· ,>F-or this 

pu~p6se there is a sluice chamber (14) motint~d-at a top ~f the 

dewa-r which. _ensu~es fast warming .'af,_·the. ·insert lower end~ 
Wa:i:mirig from 4. 2K to room temperatllre during 30min is po~sible 
if a gas burner is used. Instead of the above mentioned . _. . 
hermetica1 can the insert end can also be surrounded with a 

ferromagnetic or a supercondu.cting magne'tic' shield but _ the.ir 

use leads to remanent magnetic field origin , after a strong 
' ' ~ ' . . ' . .,. 

field operation. In the case of. low magnetic_ noise _the 

magnetic shield can be removed as the additional magnetic 

filters (not shown) suffici~ntly lower the external influence 

on plck-up coils. Because. of lack 'of . space. and in ord~r to 

sympiify the design a superconducting 't'ube fo~ fier'ci trapping 

3 
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is not used. This results in a time of the field 

stabilization increase for· fields higher. than a·. 5T. LHe 'level 

is measured with a capacitive level-gau~e (15) 1 with its 

electronics in a box (13 )._together with a' preamplifier of .the 

thermel A. Hermetically 'sealed electrical· connection (10) 

allows to use 24 wires·~or thermometers and heaters. A squid 

RF head (9) is mounted at the top of the coaxial line. 

The susceptometer is also equiped with crate CAMAC, 

PC/XT, ·magnet current 'source, squid control unit and two 

·· digital voltmeters to measure squid output voltage, sample 

position and temperature, magnetic field. CAMAC unit~ include 

two tE:imp~rature iegulators with electrically d~coupled 
- 2 . . 
heaters , DACs to control the current source and the sample 

temperature, :level-gauge: indicator, ·heaters control :unit, 

voltmeter interfaces. Manual operation is possible also. The . 

susceptometer . :was - successfully· used without. any .. shock 

insulation.atthe ground:floor of thelaboratorybuilding. 

3.TECHNICAL SPECIFICATIONS 

· Ins pi te .. of simple ,design: our _instrument . provides· good 

performance for magnetic measurements ·with different samples_ 

including fer~on\agnetic' materials and high-T · ~upercoriducting . . c . 
thin :films and crystals. As·· ·an example • · Fig. 2 . _,shows 

magnetization· curves of a hig~ly .oriented epitaxial 

Ndi-xCexCu04 ·(x=0.15) film with diam=2mm in· a transverse 
field.. · ; .. 

·The full magnetic field range is +lT. Field ·uniformity 

over pick-:up ., coils -distance is ·a .1% :• Residual field after 

operation _at 1T is _ 2mT and after demagnetization ·.cycle -is 

0. b5mT .. The ambient fie!ld after cooling can be compensated to 

0. 005mT using .lead sample as ·a ·probe ... The drift· time after 

field. change ls .(1-5)min, at H<0:5T •and (10-30)min at •H>0.5T. 
. . -10 -6 2 . 

Range of measurement is ( 10 -5 ·10 )A·m . The . resolution 

depends on temperature and'field as is_ seen from Fig.3 where 

the output squid voltage versus time is plotted. _The maximum 

low-frequency magnetic noise is observed near 90K. Temperature 

'range is (4.2-300)K. Thermocouple A was calibrated at helium 

and nitrogen temperatures· against two G.e thermometers mounted 

at the sample position. Temperature accuracy of a __ sample is 

O.SK with resolution 0.1K. Temperature uniformity 'over input 

coils distance i~ bett~~ thari, 0: ZK 'at· 200K · l~vel. At Fig. 4 an 
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··Fig. 5. Total electrical. power ys, sample temperature. 

example of temperature distribution in sample space is 

plotted. The sensing coils positions are indicated with)arrows., 

Ratecof -temfHiJrature change. is (1..:.15)min depending on-initial 

and final· temperatures.· Fig. 5 -'shows a poyver versus' operating 

temperature. The cooldown time -of the · insert from:· roorri to 

helium• temperature. is :1. 5 hours. Time of continuous operation 
with :.501 of LHe is (5-6) ·days; : ,, 

4. CONCLUSION~· 

·>Half a year ·operation of described susceptometer: confirms 

the·. expected advantages and at -the same .time shows a.<simple 

way to .expand the field. range to (2-'-3)T and operat.ing ,time to 

( 9-10) days as well as to improve some design features. . ·" 
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HI1=<Aja1f11 (1-1f5 )&jB> 
/ 

(4) 

V ab is the corresponding KM-matrix element, B .is the initial 

pseudo~calar meson, A is the final pseudoscalar ,(vector) meson. 

The hadronic matrix element (4) is· usually decomposed in 

invariant· form factors [3,4,5] defined by : 

a) for the decay to the -pseudciscalar meson Bl~Atvl 

' v . '2 ..,~· ·, 2. 

<A(pA) IJI1jB(pB)>=f+(q }(pA+pB)I1+f_(q )(pB-pA)I1 (5) 

''c-< 

. ; ' ' ~ * 
b)· for the dec~ys ~o the vector mesoil B~A lvl 

<A* ( PA' ~) I J ~I B5Ps)>=ig( q2) ci1VPCTe*V ( pB+pA) p( Ps-'pA) CT; ( 6) .· 

* A .. 2. * '2 · .. :* . . I ./ .. 

<A (pA,e) IJI1jB(pB)>=f(q )el1+a+(q )(e Ps)(pA+~B)I1+ 

+a (q
2

)(e*pB)(pB-pA) 11; (7) 

where q=p
8

-pA; J V ::=( a1{11&) and JA='( a1f111f5&) ''are the vector .and 
. 11· . . . 11 

a~·ial parts of the weak ~u~rk current, e ·is the polarization 
. ' ' . . ' . . 11 

vector of the vector meson A*. 

Since q=pe+P , the terms· proportional :to q ;i.e. f and 
: vl . ·' 

11, 

a give co~tributions proportional to .the lepton m~~ses and do 

not influence significantly the trimsi ti'cin ·amplitude,· except 
. • ,, ' • ' . I, , . . ~ ' ~ 

in the cas.e of .the heavy -c 'lepton. 

The decay rate and differential decay ra'te can be. calcuiated in 
. ' ~ . . • ·•,-' I i 

.terms- of the invariant form factors. The formulas are [ 3.]: 

' .. ·: 

ctr G~ 1Vab12 K •! y. [ IH 12+ 1~_·12+fHo I~ l ; }c"' 
d '3 . '+ . 

Y 96rr 
2 

. 
2 

1/2 

where '_ 2 2 • " .. [ [ 1 _ MA -y r- 4 M ~ y ]. 
Y-q /MB ' K . M2 . . . M . 

· 2 B · · B 

For the decay to the pseudoscalar meson·B~Alvl 

H+=O; H = '- 2 Ky-1 / 2 f (y) 
- 0 . ~ ' 

•2 

I' 

1 

J 

i 
.I 

/_, 

\ 

' * .and,for the decay to the vector meson B~A liJl 

. [ 2 

H· =~ (1- ~ -y) 
O 2M Vy ' M2 

A · B · 

f(y)+4K
2

a (y)]·· ' + 

(10) 

H! ,;f(y)+2M~Kg( y)·: 

The ratio of the longitudinal and transverse decay widths is 

JctyLJ:I0 <Y> I~KY .. · · , , 
r ;r -"---=----=--'-----....---

L T fdy( IH+(y) 12+1H_(y) 12)Ky 

(11) . 

./ 

3.Relativistic corrections' to the form factors . in 

semileptonic,'decays' 

In the quasipotential method the bound system,is.descPibed 

by the wave function 'l'M(p) satisfying .the· qusipotenti"\1 

equation :[14],which · can be written 

... b (M) ... , p :, . _d q . . .. 
Sch[rod~nger-lik~ folrm· [ 15]: 

3 
. 

. · ___ .-, _ ... _·-. -¥~( p);;, J-· ·_· 3 v. ( p; q; M) 'l'M(q) • 

. 211R . •' 21;1R' (2rr) , , 1 ,. '·· . 

where the reiativistic reduced mass is 

E1E2 . 
11R .E +E ·. =h/4M3)[M4~(m2.:.m2)2]; 

' 1 2 . 1 2 ' 

M2-:m;+m~· '\' 

E1 
2M 

2· 2 2 
., \ M. -:-m1+m2 

E = --
\. 2 2M 

; EI+E2=!'1•;. 

. ·, 

in• : .the .. •local 

~ ~ 

. :'< 12) 

' '• ,( 13) 

., 
' . 

'the square of the re).ative:momentum p on· the mass-,shel.l is 

. : 
equal' to 

b~(M) =[ M7::-<m1 +m2 ) ~~ [~2-/~~ :.~2 )·~] ~4M: 
m ,m , are the quark masses; 

1 2 
To constract the kernel 

M is the meson mass. 

of this equation 

; 

'(14) 

V( p, q, M)-the 

quasip o tential.:.we .. assume that · ·eff~cti ve q~ark-antiquarl~ 

interacti~n is the mixture of the single gluon exchange with.~he 

long-range vector and scalar linear confining potentials.We 

:~ 

} 



also assume that ;quarks have an anomalous chromomag~etic 

moments ~e. 

Then the quasipotential is 

v(p,q;H}=u1 (p)u2 (-p}{}so~v<k)'1~'1~ + v~onf(k)r~r2 ;~+ v~onf(k)} . . 

. , u
1

(q)u2 (-q}, (15) 
,J ' 

where k,;,p-q;D (k) is the ,gluon propagator, u 1 2 (p) are the 
~v ' 

Dirac spinors; the effective long-range vector:vertex 'is 

r~(k}=7~+~~ u~vkv 

,The vector and scalar confining potentials in 

configuration space are 

v 
Vconf(r}=(1-c}(Ar+B} 

(16) 
s 

V co'nf( r)=c(Ar+B) 

The explisit expression for the quasipotential with the account 

of the relativistic corrections of order u2;c
2 

can be f~tmd in 
l ,. .. :' 

[11].The method of the numerical solution of' (12) was described 

in [16]. 

The matrix element of the local-current.J between bound 

states [17,18] has the form 
. Jdp dq - . . ' ' ' 

<AIJ,(O) IB>= --. 6 '~'A(p)r (p,q)'~'s(q), 
,_ (2rr} ~ · 

(17) 

where r~(p,q) is the two-particle vertex function. 

, 1 In o~r' case J=JA+J V , is the weak· quark \current and to 

calculate its matrix element between meson states it is 

necessary to consider the. contributions to r from the diagrams 

~m figs.1, 2. The vertex functions 'obtained from these diagrams 

are 

(1} 3 
·r~ (p, q)= ua(p1 )'lll{1-'15)~{q1 )(2rr} o(J.>2-q2) (18) 

and 

4 

' \ 



,,, ... 
-

(2) . ~ I ct
3

p . ·{·. M -M 
f+S(Yrna'x>= MA/MB -· -3~A(p) -:- ~rn A 

(2rr) a 

(. M8-cb~:r-cq( p). ) + 

. ,:~ 
. M -M . . . •.,•' .· . ·. M~-MA 

+---
12m a 

2 ( 2 2) B .· A ( · 2 2) ( · · p 1/rna+1/~ -~ 1/rna+1/~ M8 +MA-cb(p)-ca(p)-

' 
-2cq(P~) c~:p) ·(-paJap)} ;

8
(p) 

.J 
(22) 

- •3 2 
(2) . . .r---' I d p - . { MB-MA p ( . • . 

f+v<Yniax)=vz:tA!MB -. -3'l!A(p) rn . 12t.t (1+K){ 1 /rna-1 /rnb)-
. (2rr) a .,. 

~ ' 
2 M -M .· · 

. )-'- ~2 ~ '(1+K)(1/m2~ii~)(M~-M~-cb(p?+''. 
c (p)+rn .. a 

q .... q .... 

.... ... 

·-;-. ~· 

+ca(p)) c~(p) · (paiap)+ MB-MA (M8~M~-c~(p)-c~C~)~ A 6(cq(p)+rnq)t.t · 

,_(_.,_. 

. c ··(p).. ·~; . < . . . 
-2cq(P_)) t ~P8,/8p)} _'l18 (p) (2}) 

. '.. . . . .. * .... 
2) for the decay B -?A lvl 

g(y);,g(~rnax)I(y):l'~(y) 
• ! ••. ( 44), 

3 2 ·.. . . . . . .. ' ·.·· .. 

(1) r-:--' I d p - {1 ( .p ( .. 2 .. 2 J 
g (yrnax)=v'MA/MB (2rr)3'l!A(p) 2rna 1---s- 5/rna +1/~-2/3rnamb -,·. 

.. . 
2 • . 

p (m +c (p)) a q P
2 - . m. -m .:. · m" ' m..-=-m 

· ( o a· ) a ( · o a· 
121-LMAcq(p) • 12MA . . "b~a ;;; 3 ~rna 

~-< 

P~ . a · · · : . . ·. ·. ·~ · 2 ·· :: · · 
T( 1/rna (3/rna..:v"b)-'-1/~(3/~- · 

··~ 

c (p) -: -~ •·• . '~ ~ • 
-1/ma))) ~A (p8/ap>)}'l18 (p) 

3 
(2) . . r-:--' .I d p _ { 1 ( 

g s<Ymax)=v'MA/MB --3'l!A(p) ~ -
, . . ( 2rr) . 

M8'-c~(p)...:c (p) 
- q + 

6 

(25) 

J 

i 
I 
I 

[ 
I 

'i 
I 

I 

I 
I 

.j 
I 

. i 
I 

j 
-~ 

'j 
j . 
I 

2 
( 2 2) m ( 2 2) (. · ' · · +P 1/m -1/m. - __ a ____ . 1/rn -1/m. M +M -c (p)...:c (p)-

6 .a o · 6. a o B A b . a 

.. l 
c (p) . ~ ) } 
. ~A (p8/~p) 'l!B(p) -2cq(p)) (26) 

. 3 . . 2 
(2) r-:--' I d p - .{ . 1 ( p ( .. 2 . 2 

g v<Yrnax)=v'MA/MB --3'l!A(p) ~ -6- ( 1+K) 1 /ma+ 1 /~-
. (2rr) a 

· 1 rn · · 

----,.--..-) + 6 a( M8~MA-cb( p) +ca (p)) ( 1+1c) ( 1/in!+ii~ c~(p)t.t )* 

* c~:p) (paJap)~ . 6=~p) (-~rna ·)+ m! (i1a+~~-c)p)~i:a(~)-. 

) 
2c (p) ( m -m ) . ·, ~ , 

-2cq(p) . q · ~ rna· (pafap)) ~ 'l1
8
(p) 

(c (p)+rn )MA b a · J 
. q . q .· 

.. (27) 

f(y)=f(yrnax)I(y):1'2(y) ( 28) . 

. . • d3 ... 2 p2 

f(ym~x>~~B -J~3~A(p){1 - P2 ; 6~rn · Fs<P> 
. . . (2rr) . . . . . ,all. :... a .: 

. ·. ' ( 29). 

-· 
· a+(y)=a+(yrn~~)I(y):J01 (y) ' ( 30) 

( 1) . 1 . d3 . 
a (y .)- I P {( M 2 . + max -- . -- ~ (p) 1+~) (1-L (· 1 

~ (2rr) 3 A MB 2 --z A B · . · 41! 

1' .. } } 
3mbma.; 

2 
MA . 2 .~ - 2 ( 

( 
P ( 2 2 : ) . P ·) MAc p) ( [ 

1--8- 5/rna +1/mb+2/3mamb - 6MAIL • -:· I!MR q 1/3 1-rnaMB 

, . 2 . ' 

. P (. 2 ( • ) · 2 ( .· .] ) ) . MB-MA -t.t--a- 1/rna 3/rna+1/~ +1/rnb 3(~71/rna . + .· .. 
, ;:.\ . · .. , 3(rnb+rna) 

. . - . ..,-

( 1~ 

. 2 . . ~ . . 
3

: (1/m!+1/~)))cpa/ap)} +8 (p) ' (31) 

a( 2 ) ct3 M~ 
+~Yrnax>= ·I P - { A •· .• · -- 1!1 (p) --· :· ~B . (2rr)3 A maMB. [-

~B-cb(p)'-~q(p) 
+ 

m ' ... ' , a . 



2 ( . 2 2) rna (. ·· . - ) ( 2 +; 1/ma+1/ilb - - 6- MB+MA-cb(p)-ca(p)-~cq(p) 1/ma+ 

c(p) ·+- '} 
_ + 11~) ~A (pa/ap)) 'l'B(p) (32) 

2 

d
3 M · 2 ·J p- { A p . 

(
2
n)3'l'A(p). ma'MB (~ (1+K) (11m~:_11~)+ 

(2) 1 

a+v<Ymax>= -_ -

~B 
rna ( · i 2) c· (p) +-
+~(MB~MA-cb(p)+ca(p))(1+K) 1/ma-1/ilb ~ (pa/ap)-

. . A 

p2 
rna· ( 

3(c (p)+m, )J.L +61-L - MB+MA-cb(p)-c (p)~ 
q. .q . - a 

· . . 2c (p) · · +-

-2cq(p)) q . (pa/ap>.)} 'l'B(p) 
(cq(p)+mq)MA : 

( 33) ' 

where indexes (1) and (2) 'correspond to the diagrams' in figs.· 1 

and 2, s and v -to .the scalar and vectc;>r ,potentials of 

qq-interactiori; u=n m /(nL''+m '); y ·=( (~-B-MA)/MB) 2 ; (pJ/a~) acts · . o a o · a max 

on the wave;function WA(p). Thedependence. of the form factors 

on the momentum transfer was found to be 

·., ct3 p _ m : 

I(y)=J-·-3'l'A(p+Mq 4)'l'B(p) 
· (2n) A. :. 

2 • 2 2' 2 2 2 
Where ~ =(p8 -pA) =(M8 (1-y)+MA) /4MB 

and 

' 2..r2' MA 

M2 
A 

!J'1(y) 

MB[(y-y-HA/MB)2-(MA/MB)2]1!2 

!J'2(y)=2-1/2[1+ 2HA - ]1/2 
HB(y-y) 

- 2 2 . 2 
where y=(MB+HA)/HB 

/ 

The functoins !J'1 and ~2 emerge 
·a 

from the 

(34) . 

. ( 35) 

; . (36) 

lower and upper 

\~ 

.. I) 
J 
-l 

Table 1. Comparison of experimental data on 

D~K*ev semi{eptonic decay form factors with theoretical predictions. , , e , 

'. 

Form Experiment Our· .IS BW GS KS 
factor E691 results [ 1]' [2] [3] [4] 

A1 (o) o.46:!:o.o5:!:o.o5 0.43 0.8 0.9 0.8 1.0 

A2 (o) o.o :!:o.2 :!:o;1 0.29 0.8 1.2 0.6 1.0 

'5. 

V(O) 
+ '+ 0.9 -0.3 -0.1 

' ·.· 
0.50 ,_ 1.1. 1.3 1.5 1.0 

.·' 

b 

~ w 
a'· 

B· A 

q q 

> Fig'.1 The _lowest order vertex function. 

:' 

b 

~ w 
a 

B A' 

q q 

Fl.g.2 ·The vertex function with the account of· the quark 

interaction. Dashed line corresponds to the effective 

potential ( 15). Bold line denotes the ~egati ve-energy 'part of · 
! 

quark-propagator [18j. 

_,.;' -' 
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( 

components of Dirac spinors ua in'eq.(18) respectively. We also 

replaced the heavy quark mass rna by the mass of the 
. . . 

·corresponding meson MA'for. simplicity. 
. - 2 2 . . 

In the limit u_ /c -70 the form factors (20)-(33)reduce to 

the standard .expressions obtained in the nonrelativistic 

quarks models [3,5,6]. ..J 

4. Results_ and discus_fiion 

In. this· section we present the results of the numerical 

calculations of the form factors'and ~emileptonic'decay_widths 

of D- and B-meso.ns. The quark masse_s and parameters of the 

potential were determined earlier from the analysis· of meson 

mass spectrum and radiative decays [12]:~=4.~8 GeV,mc=t.55 
. . . . 2 . . 

GeV,ms=0.5 GeV,mu,d=0.33 GeV; A=0.18 GeV ,B=-0.30 GeV,c=~0.9,· 

JC =-1. 

The· most interesting i~. the decay D-7K* ev ~ecause. recently . .. e. . 

the E691 collaboration [10] determined the decay form factors 
' ''\.·, ' 

from the ,analysis of the angular correlation :>_truc-t:ure in .this 

process. Their definition of form factors s,lig~tly differs from 

ours. The connection between them is the following: 

A1 (y)=f(y)/(MA+M8 ); A2 (y)=-a+(y)(M
8

+MA); V(y_)=g(y) (M
8

+MA); 

The experimental results in comparison with ;theoretical 

predictions in, different models are presented in Table l._While 

the previous theoretical predictions [ 1-4]- disagr_ee with the 

experimental data for the axial form factors A
1

(o) and A2(0),we 

get the,results in accord with these data. 

For the decay width we ~btain 
. . . 

r(-D~K*ev ·);;;. 4.-;*1o10s-1 
.... e . -~ 

to be compared with the experimental d?ta 

exp (4~2!o.7!0.5)*1o 10 .s- 1 (E691 [10]) * . r (D-7K eve)= (3.6!0.8)*1010 s-1 (PDG [19]). 

The/predicted ratio of the longitudinal and transverse decay 

'10 

widths is 
rL/ rT 1.5 

while experimentaliy [10] 

+0.6 + 
. IL/ r T .= 1 . 8 _ 0 . 4 :- 0. 3 (E691) . 

The decay width for D-7Keve is predicted to be 

_10 -1 
1(D-7Keve)= 9.1*10 s 

and. the experimental. data are 

exp (8.8!{.2!1.4)*1010 s-1 (E691 [20]) 

r (D-7Keve)= (7.8!1.~!0.9)*10 10 s-1 (MARK [21]) 

(8.1!1.2)*1010 s-l (PDG [19]). 

,. "::'·' 

The form factors· of the .. semi leptonic . B-meson decays .ha\(e 

not been' measured. yet.· ·only; the .. decay branching ratios. ar,e 

known. Our model predicts.·.· 

12 ' 2 -1 . . . - . . 2 
r(B-7Deve)=_ 9.0*10- IVbcl s and·B(_B~Devc)='10.6[Vi:Jcl .'· 

It should be coma red ·with· the exper'im;ntal data·. 

(1.7!0.6!0.4)% (ARGUS (22]) 

B(B-7Dev·)= ( 1 · 6! 0 · 6 ! 0 · 4)% 
00

} (CLEO (23]) e . + + . ,. . + . 
( 1. 8-0.6-0. 3)% D 

(1:8+-o:8)%· (PDG {19]) 

The prediction fot- the decay' B->D* cv c is 

13 . . . . '· :. . ' ·.. .. . . .. -. ··,, .. 
* - 2 -1 *' - 2 

r(B-70 eve)= 2._3*10 ._I,Vbcl s a_nd B(B-70 cvc>=o 27.11Vbcl .,.. . . ,-· ,. -'· 

and 

r ~/ rT = 1. 2 
. '. 

The experimental data are 

·and 

< 5. 4!o: 9!1;3)% .· 

B(B-7Dev )= (4.1-0.8-~.9)% D * + + • *0} 

c (4.6!o.5!o.7)% o*+ 

rL/ rT .. 

,· .. r-. 0~1. 8~t :·4)% 

+ .. + . . 
0.83-0.33-0.13 

o. 85!o·. 4S ' 

(ARGUS :_ ( 24] ) 

(CLEO ( 23] ) . 

(Cryital ·Ball [~5~) 

(CLEO) 

(ARGUS) 

So we can extract the value of KM matrix element: 

+ 
IVcbl~ 0.041-0.006. 

II 
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