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QUANTUM CHROMODYNAMICS WITH INFINITE NUMBER OF VECTOR MESONS:
Preprinrt ITEP 88-131/

B.V.Geshkenbuin ~ M.: ATOMINPORM. 1988 - 21p,

We suppose that femilies of vector mesons y . )p ,V,
contain ari infinite number of resonances with gradually increa-
ging widths, The asymptotic freedom requirement involves 8
r.lationship between the elesctronie width of k-th resonance
end its mass ""k derivative over the number k, 5’_’_”_5 . We

X
use this reletionship and show that for the famllies of/
and V megons the moment from experimental function ﬁ (3)

1s equal to the sum of the moment from a tare quark loop and

the edge term which stems from replacing of summation by integ-

retion. These equalities are fulfilled up to 1% for 60 moments
in the f -meson family and up to 2% for 96 momenis in the
T ~meson family., The electronic widths of the reaonances

at hand ana the f -megon masa are calculated,

Mg, -, ref, - 7
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I, Introduction

The purpose of this paper is to demonstrate some advanta-~
ges of considering the families of vector mesonrs Sb . )0 .
'1/ as consisting of infinite number of narrow resonances with
gradually increasing widths. For the families consisting of
heavy quarks we use the moment method proposed in ref, [17. The
moment I‘n is an infinite sum which can be converted into integ-~
ral if we use the relationship between electronic width !:g
of the corresponding resonance and its mass derivative d- ~
whiech follows from asymptotic freedom. This integral is e;(act—
ly equal to the bare loop moment. When replacing swmation by
integration there arise extra edge terms, The moment from
experimental function R(s) appears to be ¢, ual to the sum of
the bsre loop moment and the edge terms. In our paper we take
into account the leading edge term which is dependent of a
aingle nonobservable parameter, This parameter is the second

derivative from the k-ih resonance maas iik over the number k

at kel, We analytically continue tne function 8 =4  from

integer nonnegative k to complex k, i.e. determine the deriva-
4

tives ?-jg « The n-ih moment from experimental funct-
.S

ion R(s) is equal to the sum of thie bare loop moment and the
first edge term for the {/ -meson family up to 1% for the
first 60 moments,

Por the Y—meson family this equality is fulfilled up

to 2% for the first 96 moments, _
The paper is organized as followa, In Sec,2 we obtain

formuleae for heavy quark-a. In Sec.3 these formulae are used
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for the Y meson family and the electron widths of the known
6 resonances are calculated., In Sec.4 the same formulae are
applied to the —V -megon family. In Sec.5 we consider vector
meaons coneisting of light quarks. The principel method used
in this Section ia operator expansion, The electronic widths
of 5’ (770) and 5-“ (1600) mesons and the meson mass are

calculated,

2.. Pormulae for Vector Megons Consigting of Heevy Quarks

Conaider the polarization ocperator conmnected with heavy
quark vector current ,74 (%) &and write the dispersion relat-
ion for nq (3) as E']

o ’ s
2( Jrm ﬁfé (% / ‘/ 3
mw=2 = 7
a 7 J (8°-%8 ) 2 ' : (1)
o

where

'mﬂ 5_-_.-’-&’5/?(%)
7 “()3 a (2)

At 4=C  we consider the vector current of charmed quarks,

i,0. the }V -meson family and at # = 4 the vector current
of i -quarks, i.e, the V -meson family. In approximation

of infinite number of narrow resonances with the mmsses Hl(

and electronic widths

9w T ey $Cs-A47)
K= Z_; T ) &)

determine the moment I’h by the formula [3'2]
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oD
4 R, (3)d% |
= eryy 5 s (4
" 12% Qa P
Ym,

In epproximation of infinite number of narrow rescnances eg,(4)

takes the form
-~ et
z  If {—’;,-; /.
- ——2 -’_1-. L) +
Ln 1277% gaz o K=a < (5)
o

where '3K=~'ﬂ.< + It follows from the ssymptotic freedom re-
quirement that for large k D]

ee 2‘,[ ) ”
T AN (6)

o)
the function R (2 ) is determined by the well~known formula

Le) 2 -
Ra (%,_)_—.‘{Qa Ve (3 &/‘) M
ymZ
VesVITT 8, , M, 1is the mass of the corresponding

quarks, Qa is its charge, In eq,(6) and in the next formulse

we use the notations

.8 65
e)_ d ¥ e)_ d 3
_jﬂ‘c = ZZZK?' 3¢ T T (8)
!

It may be proved that function 9, = 5(”) given at k=0,1,2,3
see Ccan be continued to analytical function of the complex de-
rivative k with a cut along the negative axis. To do so, one

should conformally map the plane with the cut & inwards the

unit circle, i.e. make transformation W':(‘R;" ﬁ:)/ﬁ.d's‘)
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and map the plane of the complex variable k inwvards the unit
circle by transformation zz,cﬁ?—UFQVkﬁZ+J?) ' { 5 is
an arbitrary positive number). The the functicn W)
at T=7,.% ( _W%&‘*V’;’} k-;O,‘l,Q, .es takes
the values \/\’/x = ( Vré;" ")—5: ,2/"/( V3, *V?’: ) . Purthermore
we cen apply the theoremns pregented in the Walsh's bookEA]
(Chapter 1C). According to these theorams one may construct
analyticel in the unit circle function KA/(Z) which takes
{he values M/sz_)::vv; at the points £, (k=0,%, ...).
If the series ;%; (Z- IZE{) : cenverges, suckh function is

t circle to

Fe

unique., Haking inverse transicrnniicn from the un
the cut plane, let us prove the ol > Iftrmulated statement. To
avoid imgsunderstanding note, itlict we have not provel that 2
is apalytical functicn of k but have proved that function )
can be continued from integer nomnesative values of ¥ io analy-
tical function with the cut along the negative axis. In this
sense analytical properties of the function H(«) have not
been proved but only postulated. We may suppose another analy-
tical properties of the function S L) nap it inwards the

unit circle and repeat the proois. Then we shal

1 get another
analytical function., The theorem that two anclyiical funcitions
wiich coineide in arbitrurily swall region, coincide every-
where in the analytical region, doces not work becauge thege
“wo functions ccincide conly at integer nonnegative values of
k.

Let us make use of eqs,{6-8) and write eq.(5) in the form
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1
z / n
W gt *4
Ly = gez (gmt)
(9)
~ (‘/m,z "+Z f_;i__,,(z+‘/fﬂo¢ _?2 1—?; i‘i.

- — Aid

L ) (3</3,) 8 %P % %/ o

K=o

Replace surmation by integration in eq.(10) employing the well-

known que* ~Haclaurin formula ( tE‘)£5]wh1ch we write as
Zx-1)

K b F '
g/br() J/—'CF}Jf+'FCD) Z Y () +R .
P
where
V) = e F D )
Bzx

; sre Rernulli mumbers, R is the BEP residual term which can be

written as o

g (2n)
Wn)! x=p (13)

<
Qs @ <1 ¢ The firat five Bernulli numbers are cqual to
B

o ™ 1o By = «1/2, B, = 1/6, B, = =1/30, B, = 1/42,

1 2 4
A1l the Bernulli numbers from odd numbers are zero, sz” = 0,
except for B, . To derive EFi 1t 15 necessary for the function

F(k) to have 2n continunous derivatives over k. EFil will be

PO R,

effeetive if these derivatives arc not too larpge. Bmrhasize

that Rl contains | finlte munber of terms and is exnct. When

applying EFN to eq. (10} one sliould select separately the term

EE P o
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with ke0, i.e., replace the sum by tne integral, starting from
kw1, This is done for -two reasons: (1) eq.(6) is derived for
large k and one should better rot apply it to the ground state.
Note that in nonrelativistic quantum mechanics the analogous

formula D]

z 4’4 dE.
]%(o)/ "L 72- | (14)

l

for the considered in[ﬂpotentials has an accuracy ~ 2% for
keO and a few parts of a per cent for k > O, (2) The main
reagson for which BFM should be applied stari‘gg.)ng from kel is
that, as will be shown below, the values radpidly increase
with 8 increasing and thus BMP becomes noneffective. Iet us

write L o
- 4, +t8L g *T
Ly=lye*4 bre 0 | ol (15)
where Vz t
ES (ves- )J»s -—""T' n o
87* S )
Ym: (16)
~ 3 -2 .Chl—i)(”-'t)’
Lno 2’”’3) (17)

7

Ly o is the n-th moment from the bare quark loop

1 CJJ]
7‘ +8‘V‘[ on 1 fen iz (18)
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s the first correction arising from replacing summation by
integration in eq.{10). The. values - entering eq.(18) are the
following

“yes-vY
7[” =é;,:3 _yut 5
ymd (19)

_ £ - VZ '/m )
7/0'1 = ,7"' -2) ) [

(20)
D ¢ ym
a2, = e (37% ;" (5 )
- L
"~ (a) ‘ (21)
4 L,, m s A [ﬂ,f are the next corrections arising from
replacing summation by integration
1 2 g ¢s)
= — z
ALpy =gz 720 % (22)
'y
_'Z- "‘""{—'.Wln )
4 1—15 =T ggz 30290 (23)

In wiiat follows we will restrict ourselves to the first correct-
ion, First we will obtain a convenient formula to calculate

f" . Replace in eq.(19) the integration variable 5=-
x‘v‘)
. Then we get for /,,
PN

_ 4 _.1_____/
71“‘11;7"3 (m:)" ” (24)



/T = 2% =% =X,y

(2%)
where

x, = § =)

(26)

For 2’,, we may readily get the recurrent formula

, =[\/‘ (4 -Vf)"-;-Zﬂzn-;z ]/z,,ﬂ) 7

Since X, = \{1_ s then using eq.{(27) one can easily calculate

all values of }Y,, and, consequently, find the values of
~ P y (1 v 3. 71ed
Pl B -——""' - -t -
f" =(n T2 n=% ( )/ J/ %”3)(28)
)
let us find %,, t-!)
¢ neq
e py ) e e

(29)

=(neg)¥; (3- v)—s /n+.z

In further tranaf::}-mat:lons we used 2 )
2 ¢ X (‘) . ‘flﬂ. (2
ACSY =3(1"{‘)V-’- '3'73;' \é‘ (30)

2
vci)_ Z Ym, 3:1)
T Tav 82

< (31)
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o KX)
Pinally we get 2\/3
(1) 1 rz.é’ 4o, V. 3-—\/ (—-—-‘ )...
< ) ( ) +% ( ") 3,

Yen ":(t/,,,z)ﬂL \/
) (32)

— (n+2) Vy- (3- \/1](8‘ )](

and

to obtain L, from L, , ‘one should add to the latter

-
. P4 L
e A
2 2 n, z
blos = 2 (ym ) L [ -v/‘ Y v
o 2
AT, = e e S p S
£ 4 A
& 7(1 L/( 1/,&).... (3- v}sl Ve, t
| +’z—l_/-' ( % ) (h-e-i)]c
Write - —
Ly =tne ‘ (35)
, L " should b;;e considered as the n-th moment (up to the
factor %2(7"-& ) ) from experimental function /{4 CS) . Then
L, 0 is the n~th moment from the bare quark loop. In order

~/
the term A Ln Z connected with the edge terms which arise

when replacing sznmtion by integration with BiF. It is essen-

tirl that ELH ¢is determined by single nonobservable para-
[

meter 8 ) .




3. =Meson Pamil
Nowadays 6 -megons have been found (see the Table), The

pimplest mass formula which describes these 6 mesons is

8, =8, +a (V€ - ‘E) (36)

where & and 5 are %e parameters which can be found from
the requirement 5,’“”15:5’, 5; "‘/”25.99
Q= 17.6973 GeV2 » g- 0,246 (37)

At these values of @ and J eq.(36) gives the values

My = V3, = 10.611 GeV

M, - Vo, = 10.825 gV (38)
v \]'5} = 11,011 GeV

Comparing the mass values .ﬂs . -/”9 ', \/”5- with the
table ones we see that the mass formula (32) describes the -
megon magses up to &30 MeV. That is why we will not write

more complicated formulae with great number of parameters. It

follows from the mass formula (36) that

W e %“2; a (5) 34 W) 15a

R N e T T e

If we apnly BMP starting from k=0, we get

) @) o)
2, - 17.84 Gev? , % = -36.26 Gev?, 8 -
2 ) ' 2
- 221.11 GeV® , 37 = —~ 2247.041 GeV® .
<)
The fast growth of derivatives 'So with the number

does not allow us to apply EMP atarting from kwO.
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At kel ‘
) «) o)
8, =17.93 cev?, 8 e -3.18 GevZ , 8 =3,83 CeV?,
3,_“’) = -7.68 GeV? , i.e. the derivatives over number at

k=1 are small and EMF must work well.

Let us chocgse for definiteness the mass value of b-quark

M= 4.1 cev[3), mhen the right- and lert-handed parte of
2q.(35) can be easily calculated. The right~ and left-handed
parts of eq.(35) for the first 96 parameters coincide with an
accuracy better than 2%. At n=100 the difference between the
right- and left handed parts of eq.(35) is 18% . At n=104 it
is 1250%.

Using eqs.(6),(39) we calculate at ﬂi, = 4,1 GeV the
electronic widths of all 6 V--mesons in the zerc in d,_.,
approximatiﬁn. The account of the first of Py correction

[+]

reduces to. replacing

Rg“)( A )eﬁ,u)(& ):kf’(&g) (£+3,) (40

where P 3 ( ‘/)
Y 2o = (34

_2 [-*"".z 6’77) : "}

S:c‘s 5| % .2( ' {41)-

at oy =« 0,15 for 3§ we obtain

G, = 0397,  §=0.308, &=o0.214, &= 0,256,
. 3, = 0.235, 9= 0,226,
The values for the calculated electronic widths with the

account of the first d5 correction are given in the Table.

-},é:ff;
K

TR TP, SOE
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4. 2 ~Meson Pamily
At present 5. }0 -mesons have been found (see Table).
To describe ithem we will use *the mass formula (£). However,
unlike —}/’ meson family, the K~dependence of K for the
'?V -meson family is not so regular as in the r-meaon
family, ﬁ and %y fall out from the smooth curve.
It is impossible to find coefficients from first three resonan-
ces because corresponding equations have
no solutions. 0f course, one can write a more complicated
formula with a greater number of parameters and describe all 6
y -mesons with 1t. But if one uses such a formula, then
because of urregular j-dependence of 8!( the 8,: deri-
vg.tiveu will be large and EFM will not effectively work. On the
other hand, according to potential model ’01 and t{/“,
sonqﬁre D-stateas and they must be described by another mass
formula. We will desoride by eq.(36) four )" -mesons with

the mass sguares

=%, B,=3, %,=5, ; 5, b, @)
The a and g values fér the terms of the 79 -
meson family in £ ~state are
az¥ 25/% 6/  £=0.399% (43)
/

Por the mass u’l \fg? calculated by eg. (36) w:lth the parame-
ters (43) we obtain /” =¥, 2876eVinstend ot ./” }9‘;"/,'//5&44

Por the first valucs -6 ") we obtain
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59_5.7386ev:, 3. =-% 1856w

(44)
5‘”:-—/68. 99 e
o

8¥= 24, 996w

/

Thus. ‘/’a meson should be considered separately.

(n)
‘!gr the first four values ofaJSJ_ we obtain
’
>, =3,.065 Cev? , B =l 06 Cev? (45

sP=sqpyew? | 37=-2 098 6w?

Consequently, application og EPM at@rﬁ.ng from }(’L is
valid. All the ruﬁhw _}he same formulae
as in the _/. ~meson fanilys The right- and left-handed parts
of eq.(35) coincide for the first 60 moments up to 1%. The diffe-
rence between the right- and 1eftéhanded of ag.(35) for n=65

is 10% and for n=70 is already 1263%.

Emphasize the difference between our approash and that of
and that of ref. [2]. To obtain the moment from the expsrimen-
tal function RC. C‘S) the authors of ref. kjaddtho power
corrections +to the bare quark loop moment, i.e. the mean value
from gluon condensate. In our approach, to obtain the moment
from the experimental function R.(5)  we aaa the adge
terms arising trom replacement of swmmstion by EPM integration
to the bare loop moment. These two approaches do mot contradict
e¢ach other if the edge terms for the forst 8 moments coincide
with the power corrections.

Using eqs.(6),(39) we calculate at /o= 1,256GeV the slect-
ronwidthe o2 ¥, ¢, , ¥ v Y 1nteol
xe1o in spproximation. The of N correction for the ‘f -
neson family is taken into account in the same way as for the

R TS L S TR
.
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_V. ~meson family: one should replace R é ( 3¢ ) ~> kc (.‘5,‘>
and take for Ol,} =0, 1 . For the &  values we
get:

5,039 , 5, =0.258, &,=0.498 §,=0469
The values of the electron widths with the account of the of 2
first correétion are giveen in the Table. The calculated values

of /:“ rf‘ agree with experiment. When
ze.
comparing r. 2 and I;'r with experiment it should be noted

that we aid not take into account a part of the 70 ~meson
in D-states. That is why when comparing with experiment ome

ahould replo.ce
ee - it 8,2)KeV/
1.51/0 ’Csx/o + g /;Exp = (&3 ¢ 2)
ee ee , 4 ree 1[‘ 7. 5%¢ 4
0,2 )ke
£ _;@f"/” ‘7 3 * %
ls Tsex r‘/L'x = (9. ;5’10/5’)Ke
In adtﬁtion, a part of the background should be added to
el
Cyes
5. light guaris
Comider the polnrizatior;xz op:rator ﬂ [ & ) related
to the light current quark { . ( “) n (QZ)

C§d%x e col Ti//. [ ‘,l [")}}o):(?y-k"c?f#j““’

Qz - -q2 and

[T = LT ) ~d Wi deg] P
(71/" (x)—_?[z’(); %) o _]

The dispersion relation for "7 (&,_/



15
). =
ﬂ(a)_/g;;-z i 3+ @2 (48)
v (z =1)
In the model at hand wr can use :or¢ R [6)‘ o)eqa. 3)
and (6) with replasing K, ()4 05) R, —v% .
The moment approach used for hearvy quarks is not suitadle for

light quarks therefors we will uae(c?e_zla.]tor sxpansion method,

Substitute into eq. (48) R (%) aefined by
eq. (3), make uge of PS" and get ) - :
YTEEAT L A
hEc & 02T 87 +Q@* u) (49)

J>+@%  J o7 3 6,_-«&2 11[ 3,+@Q%
The dispersion relation (48), (49) is writien without subtracti-

ons for simplicity since, as it will be seen below, divergent

terms cancel.
The operator expa.ns:l.on in this case has the fouraj

ﬂ(@z] n +—a— %'{- ..Ca:‘-‘+u--z (50)

where “J.5
L -
— 2
‘77 et 055*'& (51)
&, =
2= 0 | (52)
a [ 3
- s ¢ol€ g-:[d>
C‘f"_-zfm' < /"’ / (53)
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Cé':—/ T 7oL, |<oly ;,!a>!

o4 (54)
Adopt that cd
Q
< col6,; é’;’w [0>=( 0 01248005)6V
0.6 6[?]
* " & (56)

I<o{¢ glo> =(0.8 _ ey [0~ Ge«/‘

At large Q? eq. (49) must coincide with the operator expansion.
The divergent pa.rts ot ‘both formulae cancel and thua wn ge ?
&

57)

3 ..
L [ 2 -S a+az "[ ‘,az] !.z[sfal]

e -5 +0‘1
=%2/0% + Syt +C4 /@ 4:.. |
Bxpand the lett-ha.nded part of eq.(57) in ‘/g-i and essuming
that derivatives ’iz,_ do not grow too fastly with k
increasing, remain the first four terms in the right-handed
part of eq.(57). Equalling the terms of one order in
in the right and left-handed p'a.rtu of eq.(57), we obtain
5;‘) 5 '&‘)-—'- _:1)::0

g4 ,2 Y] (58)
<
() 2 — 6 +5 =

-%.8, *2% "7 a8+ < /A
(59)

, 3 2 U)___ it Z}" <)
%Z,J‘}____'_j) -"‘5 );) ('5 '5 +a\ 7,"/46

o o
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3 .z )

‘ 2,3 2 8 < 3,
-;,"s"ws"w- %y 3 +I-! (3 3 =4y (61)
where !

8.02 ‘
- o~ 0.09+06.02)6d" A=(0.057 "
L)
let us employ eq. C@) to find 2 . After sinple
manipulations we obtain 2
) . (&) _ ’{_ 2 .
(Be-%c)% *i3 % =73 *A, (62)
2 <) L g ,3")1 1534_’4

)= y
4 3'25() :i%.z +Ay

3 3 ) o+ — ¢
- 4
C’SL % ) 2 4 7 (64)

Take that JHy=Hgs (/600/% h@ PL 002 )Cw , then

_ x
8= 2.9 3 6o a3 ann 4, can be neglected compared with

the corresponding degrees of D in eqs. (62)-(64). A4 is
unknown but we suppose that Ag << 54_ s We will
use three equations (62)-(64) to find three values
B, =25
e = g "4 . (€5)
-3
<) _ 1 A4
6° 3 (_51—'56)2‘
: (66)
{i) r 2 (» - 2 <)
_ 8. —i2 5,)
», = V6% toTele @1
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After simple transformations we get the final answer

4L

<l lém, =63y Go
o ~2# 3 y (69)

Jf:‘): MS/JZ =0. 65 N (70)

let us check up selconsistency of the method. We obtairn from

®q. (58)

_,.... L )in 2= 002660/
L?-)_,lz(b - +2,5 =12 HVZ ms' oze
¢)

C&)¢ %

il.e. .

c's] .
Ve Cue P4 can bde found using the formule

D) x , ,3) o
YL VRS VIS Rl A ) (12)
f 4 ty) . ‘ (5-)
Yo omit in eq.(72) Zo % » Tizo %4
and next terms. It follows from eq.(72) that

“)_6(6 -8, -8, “lx &‘))_-aggg'wz(?B)

cz) ¢s)
The smallness of 8 and ¥ indicates

the self-consistency of the method.
" The electronic width with the account of the first cor-

rection is dotemimd by
.f—“GL (}£_+_ 'l%»(J" %/)ydq

& %u

(74)
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Substituting s (™ ) =034 and oy (™ ) = 0,25
we obtatn [o=33 '<¢-Vand =% 3 kel
6. Conglugion

The model of infinite number of narrow resonances at first
sight contradicts experiment. Consider, for example, the 7/‘ -
meson family. Experimentally, there are 6 resonances and then is
a smooth background where thers is no resonance structure. Consi-

der eq.(36) at large k. At k >> 1 it follows from eq.(36) that

8, = — (75)

gx-u_ - "‘i‘j‘-}z

ji.e. the distances between resonances decreases with k increa-

sing. Tak.tng into account the resonance widths one should replace

§(3-% Ml
oc)-?? (5_):‘) +J’;f-2. (76)
and the fomu}: for R‘tahu the fq
o 1 ) M T A
R=2L ) R -
" 7T 2o C3-% ) el
IZ at k > 5 the widths obey imequalities
S =Py oM < Py {18)

shen Ryg(*) at #>3_  will be asmooth function and

all formulae of our paper will not change.
The author is indebted to B.L.Ioffe, V.A.Novikov, M.V,Teren-

tyev for useful discussions.

P RS e
Syp g



20

Zable.Comparison of computed values of  Slectronic widths (r

with the experimental values /_ L

for the families of"f

W -~y g -mesons.,
Mesons{ gss, ) Eaf ,MeV ME”'GQV. (]’;‘L/“kd{ (};jz zeV/
i Lol
'7_1 9460,040.2 }0,043+0.03 § 0.94 | 1.14  J1.22+0.05
ﬂ{ 10023.440.340.3040,007 | 0.40 } 0,50  |0.54+0.03
Y.  {10955.520.5{0.01265:6504 0.29 | 0.37  {0.4040.03
Y, jwst7ss | 2452 jo.23 |00 o.24s0.05
'}{ {10865 + 8 § 110+ 13 | 0.20 { 0.26  ]0.3140,07
TE J11019s9 | 79416 [ 0.18 | o0.23  }0.1320.03
% | 3096,9£0,1j0,06340,009{ 0,93 | 5.07  {4.7 % 0.3
¥  |3686.040.1 |0.21540,040{ 0.42 | 2.3 2.1 1 0.2
Y2  {3769.9+2.4 25+ 3 . {0.2610.15
¥ {4030 +5 | 52410 .|o.29 | 1.64  J0.7540.15
¥r {4159 + 20 | :'ra_+_zo . . {0.7740. 23
Vs laais 4+ 6 43220 .|o.22 { 1.25  [0.47+0.10
{710 +3 153+ 2 .|0.94 | 5.3 6.9 £ 0.3
¢’ l1590 s+ 20| 2604100 .[0.65 3.97 7.5 5 1.5
When comparing F“}F .(I;e‘ with({;cc)d .

(5 (550

for the ,b meaon family one should replace

e ‘e- » » 0.2 V
C;;" By * 5‘? (2:3 2 0.2) waT,
ee et _ce ee -
e = Ryt 114 Laagp + 213 [ gy = (1.33 & 0.2)Kev
ee LAY - (0, 0.15) Ke¥,
,;_"* "G + /3 I;W (0.73 # 0.15) Ke
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