


.IESY .
Bibliothek
Hamburg 52

‘N.otkestieg 1
Gerrnany




SU(4) Breaking of Meson Coupling Constants and Decays of the 37}0,

by
A. Kazi, G. Kramer
II. Institut fir Theoretische Physik der Universitidt, PFamburg

D.H. Schiller

Gesamthochschule Siegen, Fachbereich 7 (Physik)

Abstract

We consider vector—pseudoscalar*pseudoscalar and vector-vector—
pseudoscalar coupling constants in broken SU(4). With these
coupling constants various two-body decays of J/¥ are calculated

with particular emphasis on the radiative decays.



b, introduction

132)

LW PTeVious DADSEYS we studied the decay properties of meson
iriplets In hroken SU{4) assuming full symmetry of the three-body
n3lings with breaking of SU(4) only in the masses and wave functions
Land, that, Lf the usual vector mesons (¢, K™, a{,é ) together with the
FlW o 03.1) are placed into a 1 + 15 representation of SU(4), the three

4 - oy 7 : .
= 0 vector mesons cv,% and /¥ came out as almost pure ideally mixed states

Gy = (ud + dJ)/VE} 4/g = s5 and & = cT. The same SU(4) symmetry breaking ,
applied to the pseudoscalar mesons, gave ’7 (0.548), 7’(0.958) and 'V% (2.75)
strongly mixzed in the basis %e, s and?&l). This had the consequence that
the radiative decay widths for J/%¥ = %7, ”2’{ were rather large, inconsistent
Jith the experimentally known total width of the 37}0. In ref. 2 we were able
i roeduce this discrepancy by assuming a different symmetry mixing between
the 1 and 15 representation for the pseudoscalar mesons than for the vector
mesans. A still remaining problem in this approach was the tco large width
for the decay 7/%¥-> ¥pY . This problem does not depend significantly on the
mixing of the vector and pseudoscalar mesons. It is a challenge for any
framework based on SU(4) symmetry if the recent reported particle with mass

around 2.R GeV is indeed the V%a). One possibility to sclve this problem
in to give up the full SU{4) svmmetry of the three-body couplings.

Breaking of coupling constants has been studied earlier in connection with

SUC3Y svrmetry 4 . There it turned out that these breaking effects are small,

of the order of 10 %Z. Since SU(4) symmetry must be rather badly broken, as one

can see already from the mass spectrum, it is all the more necessary to study
fo Si(4) breaking also of the coupling constants. A first step in this

5)

dircciion has been done by Aubrecht and Razmi . These authors studied only

ww radiative decavs and did not fully take into account the effects of

vine, of the wave functions.



2. Breaking of VPP and V-»VP Couplings.

3)

Following Aubrecht and Razmi we write the hamiltonian as a sum of scalar

and u_ _:

densities uo, u8 15

# = Qouo + ‘Qg Z(a + in“‘fs (2'1)

with coefficients ag a8 and a]S' Here Uy is invariant under SU(4) and

ug and uls break the symmetry according to the 8th and 15th component of the

regular representation of SU{(4).

(a) V=>PP

5).

On the basis of eq. (2.1) the VPP interaction has the following form

71‘(1/??7) '—"-Z ( G, 7£—bc + Gx Agoy ]E'lbc + é;; ‘(75«{ iéc)(?‘;“?j V;, (2.2)

a.)b,c);( =0
where the £ are the SU(4) structure constants (with f = () and the
abe oab

d are the symmetric coefficients (with doab = J;b/VE) . In the symmetry

b
abe the

limit G8 = G15 = 0. The relations betweenYcoupling constants G(V’Pi’Pz) =<WIP],P£>

of the physical particles V, Pl and P2 , which can occur in strong decays

P P :
V~>¢] 5 OT P1«>V P2, and the parameters GO’ G8 and G15 are

Gl ) = ’?’(x"4y)'

G (k¥ kHwe) = XY,

G (v, Kk} = (- a)(Xe2Y),

G (kK ?) = (XY - T (K 8Y),

G (3”) JD*}vt") = X-3YV+2,

with V = _(w/ e.#! 7/‘71’) and P = (’?) 42)) }U,P) . The Lorentz structure

, . ) -
multlplylng G(V, P], p2) 18 ";""(P] 9’“’ Pz) In eqs. (23),



0Gw) and txfp)are the coefficients in the wave functioms
of the vector and pseudoscalar mesons as defined in ref. 1. The

X, Y and Z are related to GO’ G8 and G15 by

X G- Gl Y= s, 2= )

(2.4)
The coupling constants in eqs. (2.3) occur in the width formulas as
GV, B, B)
r(vsrm) - SURE A
bt my
N s (2.5)
(%> ve) = LUBB)p
A?TL"HV

Egs. (2.3) tell wus that X and Y éan be determined from the experimentally
known decay rates for §»#% and K™ Km, With this information the
decays 4>—>K;(-, T/¥a kK and v, - K*K can be calculated. The

parameter Z and therefore the coupling constants G0 and G]5 separately
can be determined only from the decay of the charmed meson D? D‘ﬁ-D1;
2)

. . ¥ .
in case the mass difference between D and D is as large as calculated

The relations (2.3) agree with those of ref. 5, if G, is put equal to zero.

8

(b)) V> VP
The coupling of two vector mesons and one pseudoscalar meson is more
involved because now in the symmetry limit also the singlet field couples.
As in ref. 1 we shall make the "ideal mixing assumption” for the VVP couplings
in the 3U(4) symmetry 1limit. This is equivalent to assuming the continuity
for example

of quark lines and descrmeviation of F(‘:‘->?1'c) and (/¥ 9#)

from zero by the deviation from ideal mixing of the wave functions of #
and:UﬁP,respectively. Then the VVP interaction including symmetry breaking
terms iIs:

15 '
#{vwp) = VA (?o Yeve * 95 Y Fatse * Jrs Lrsa ”‘45;) &V Pyt N

lelcj,::(aa

(2.6)



In the symmetry limit 8g = &5 = 0. Similar to eq. (2.4) we introduce

X2 Gt lsle > F=Gils 0 2T I (2.7)

Then the coupling constants G(V], V2’ P) =<fV1]V2,P>>, wnich can occur

in strong decays V}-->V2 P or P> _vlvz, are related to x, y and z by:
& m) = G 997)
G ($,8,7)
G (v,

2 (v 2y)

G(fvj S"",'P) = o(of’p) 2 (xw»la) R

[ A&56 W o (s 29) + AP 7 )
. %f‘“a‘f%)og”)vz(:r- 42)_] by
GUK™ K™ D) = QK™ k") = o (xe2y) + oPT (-
G (k™97 KT) = = QK785 K) = *77

Gk V) K*) = QK™ W, k?) =67z o) (x=3),
6 (2 9% 0%) = = 6(0% §%0%) = = (xrg-2z),

G (o v, ) = G0, v, D) = (7w vE ) (ry-az),
GV, ) = (o e al) vE(xmay-22),

. . - ] -
WJ.thV,VJ,Vz—&J}cf)T//'}P , P= 7,7, ande1V2~1+J;1V2.

#v) 5
(2.8)

Il

I

We note that several of the ratios between coupling constants are unchanged
to first order in the SU(4) symmetry breaking and a few even to first

order in the SU(3) and SU(4) symmetry breaking.

The coupling constants in eqs. (2.8) appear in the width formulas as:

T(v>k?) == (W% p

5%, %) Py o



{(c) V->Py

i7ith the VVP coupling constants in egqs. (2.8) we can also calculate the
radiative decays V -» Pyand P> 2y by applying the VDM approximation to the
photon. If the direct coupling between the photon and a vector meson V is

2 . .
written @5 €My /fv , the matrix element for the decay V-» Py is:

S(vPy) =eZ G(uV,P) A

Vs g?w)q&l /' (2.10)

In eq. (2.10) we resticted the sum over the vector mesons V' to the members
of the lowest lying SU(4) multiplet. The influence of this assumption
on ocur results will be discussed later.
- . 5) 77 [-] +
From the known leptonic decay widths (.P >e e‘) = (.45‘/@1/} T’(;‘;.}e"e-);—.gyé,@%
T(é>ete) = 1.3 KeV and T(7/%>e*e”) = 4.8 Rev, and from the

2
width formula F(V-ﬁ €+"——) = l"nmi'mv/g'.)(lf we have

Bk f R = 7034 —0k0 043

(2.11)

and Jff-z’ = 0.0376. The signs in (2.1]) are chosen according to the
7)

Glashow - Iliopoulos — Mailani assignment of the quark charges .

Combining the relations (2.10) and (2.8) the matrix elements for V-Py

can be expressed by the wave functions o{d(V)

and O(fP)and the constants

%, ¥ and z. The results are:

Glsome, y) = e% R A (e 2g)
(5P y) = e P L7 2 (xezy)
G(V) 7'6",&’) = & O(OEV) £-4Z(‘X“+27),



- 6 -

G(Ry) = ef (o T b, AEOL (rrzy)
¥
+ o ol 5 by K& LTVE (e by)
v’ v

# oo T by A LTVE (o2 ]
Vf

K* KXY -4 i) w)y 7 -
) el E ene i),

(I ool 7 ()
V!

7 %Y
-7
G (5 7 y) = e I (o) FTE (rmaymin).
In eqs. (2.12) the sum over V' runs over &, 7& and 7/’71’ only and

V=“J#/v/’y’ ’P=/7)’7/)1/J‘p ,bvv,=1+gvvr.

(2.12)

For the partial decay widths V= Py and P> Vy we have:

F(l/-—:—’Pa/) = -2 GI(V)?/@') /03’3 ;

12T
. 3
7"(79—> VX) =j_—- GL(V)’P;J) Fr - (2.13)
(d) P> 2%

In an analogous way the coupling constants for P> 2&/ are calculated by

applying VDM to both photons. The result is:

: 6("50/3(/3/) = e"% do('V) v—1£—14(*+2‘7) ,

G(’PJ 7 &/) = ot [o%(‘?)(,,+ ,40,),2,(».,,2,7) +°(s(p)’43’2%-(’°'47)(2.14)
+ o A v (e 42) ]

with
= 4 w ) p=1 7
Ao- = ZZ_ by % Kl F (2.15)
v, v’
. . » i
and similar expressions for As and AC. Here P = ’714}:'17&39 and the sums

in (2.14) and (2.15) go over &, c; and .7/“;" . The b have been defined

vyt

above.



The width feormula 1s

" 3
T(Ps 2y) =z S (Byy) py (2.16)

3. Results.

e start with the strong decays. For the VPP coupling we can determine X and

Y from the decay rates for ©-> 7% and K*» Kn  and can predict ff—) Ki-<_)
7Y KK and Yp> K*K . These decays do not depend on the
parameter Z which occurs only in decays allowed by the Zweig rule in
connectlon with charmed quarks. The parameter 7 can be determined only from
the decays D#-)»D?L‘ » which are unknown. Therefore we calculated o> DT with
two assumptions: (1) Z = 0 and (ii) Z = 10 Y. Qur results are given in table 1.
The value for the choice (ii) is given in parenthesis.

Actually two solutions for Y/X are possible. In table 1 we have chosen the
solution which produces the signs for G( &% T, T") and G( K™, K":. 7°)

in accordance with the symmetry limit Y = O. The wave functiens for %/ 7/‘}&
and VI}'; and the masses of D‘and D have been chosen as determined in ref.2.

We see that the SU(3) breaking parameter is rather small consistent with older
4)

calculations . The <f>-—> K*quecay width increased due to the 8SU(3)

breaking of the coupling constant and 1s still consistent with the experimental
value as it was withcout coupling constant breaking. D2) For ¥ = K" K~

we obtain an appreclable decav width, which is around 1 MeV. This result
depends very much on the wave function of the "71’7_-, , which has been taken from

2)

our previcus work

The situation is similar for the strong vertex VVP. We could determine
x and y from the two decays <;£»-> §T and /¥ K"K . But z remains
undetermined since we have no information about /¥ -> 4)’7 . Cooz:etc.
To use the decay rate of J/% = K™K for a determination of Yx is not

appropriate since the experimental value for 7/%¥— K"K must be corrected



for the contribution of 7/“,‘—9{% K*K , which is unknown, to obtain

8)

the contribution of the direct decay . Therefore we have chosen the
following procedure. We fix the ratios y/x and z/x as determined from the
radiative decays to be discussed later. Then x is determined from
r’(é" S"’U) = 663.6 KeV. We obtain G($9€ ™) = 1.147 GeV—1 which leads
to x = 8.32 GeV—l. With this we caleculated the strong two-body decays of
4’>J /¥ and "ffp as given in table 2. Of course the determination of z/x may
still depend on effects of electromagnetic interference, which are unknown.But
up to mow the radiative -decays are the only ones which can be used for
determining x, v and z separately. For example, x and y can be obtained
from w-mey and K*%» K% . Then z follows from Fany or T/ ¥> 7y
The latter is more suitable since in this decay the parameter z enters in a
more dominant way than 1in 4’-& 7y (see eq. (2.12)). Using for the wave
functions the results from ref. 2 and as input the decay rates of wW=>7T%Y
K™ >K°Y and 7/‘,"-)"7)’ the various other radiative decays V->Py
and P> 2y come cut as collected in table 3. The input data in table 3
are underlined. For K™ Koé}/ we assumed the largest value consistent with
the experimental error. We see, that, because of the reduction of 7/§”—>7J’
compared to our old calculation 2), which is due to z # 0, now T Yo
is reduced by roughly one order of magnitude. Clearly this reduction
is lcorrelated with the input for 7/‘}‘-)7/ With F(7/'5"-> 7J)= 64 eV we would
obtain P{W‘/"’* ‘/ﬁ:)’) = 19 KeV. These values for 7/¥3%J) are presumably still
too large. But we have to remind us that our result for z depends very much
on the wave function of the'?. Furthermore ]"(3’/1{;_,711;?3) decreases with
increasing mass of the‘}l}{> . If mﬂ,k_P is increased from the value 2.75 GeV,
the value we assumed in ref. 2, to Mag= 2.85 GeV, the width 7'(/¥> %y)
decreases roughly by a factor 2.5. The better way, of course, would be to
determine z from 7/‘)"-?%3’ and adjust the wave functions ofﬂ}and'?‘;:o the

decay rates of 7/“{—»7] and 7/?’-*7:{. Clearly also %-)23/ is reduced compared



2)

t¢ our old caleulation Therefore this decay could be used also for

2 - sterminaticp of z, whern this partial decay rate is known. In table 3

- . . w4 » 2
we also report the radiative decay rates of D0, D

and FT which also
dvpend on z. Of course, the results for these decays depend very sensitively
the masses of the charmed mesons. We notice that the radiate decay rates
T , D*% und FTT differ appreciably. For the decays of the p*" and F**
tne various contribisons (g« and 7/¥ in the case of D*; and @ and /¥
i the case of F'©O } cancel almost exactly, whereas in the decay of the
nte the § w and 7/% contribution add up.

A1l other results in table 3 are tests of coupling constant breaking in
SU{3) and are reported since several experimental data have just become
available recently. Thus the experimental value for ¢“>7CY has changed from
123 KeV tc 65 KeV. The old value was consistent with our prediction

2)

without coupling constant breaking . The symmetry breaking with y>»0

reduces Cf>+’7x , kut alreadv too much with v determined from Ko koZ , which
was assumed at the upper end of the experimental limit,otherwise v/x would have
been even larger (for y = O the theoretical value for r’ﬁK'%~k1¥)is 192 KeV).
de see that in our framework of coupling constant breaking the rates of

. "o—a-KoJ and <j$+"73’ cannot be made completely consistent. A similar
problem is the relation between j’% 7°y and @ > 7Y . The formulas

(2.12) show that the ratio of Tnffq$7TﬂX) and 77(Lr»7rzr) i1s independent

of x and v and is always near 1/9 as in the theory with SU(3) symmetric
couplings and idcal mixing for the © wave function. The experimental value

of §€9?ﬁf’is a. lrast a factor 2 smaller than our prediction. Possible

ways to resolve this discrepancv and to improve alsc q&>7g/ have been

Jisrussed recentiv by several authors 9). Our result for 7-)29% is also

not too satisfacterv. But  if, instead of normalizing to w»ny,we normalize

to 70 2y, the result for 722y is: T(Y» )= (642 & 76) eV, to be



compared with the experimental wvalue (374 + 69) eV.

We notice that the SU(3) breaking in VVP is much larger than in VPP, roughly
given by y/x = 0.097 in VVP and by Y/X = 0.019 in VPP. The three coupling
parameters for VVP, as obtained from the analysis of the radiative decays,
are g, = 4.76 Cet gg = 1.85 Gev™ ! and gy = 1-90 Gev . So in the

VVP coupling SU(3) and SU(4) breaking have roughly the same strength,

contrary to ref. 5, where g15:$>g8 was assumed.

The strong VVP decays and the radiative decays were normalized separately,
the former with cﬁ-!-j‘?t', the latter with &= m% On the other hand the VDM
relates the VVP couplings to the VPy couplings. From ?’@#aym)= 0.66 MeV
the vector dominance model, based on the lowest wultiplet of vector mesons,
predicts 7"'(«)-571“2/): 1965 KeV, which is larger than the experimental
value, roughly by a factor of 2. This discrepancy is well known and is
usually attribated to the fact, that higher vector mesons and continuum
contributions are neglected in the VDM relations used above. The couplings
of these higher vector mesons ( gﬁgﬂxewi qﬁf etc.) should be of such a
nature, that they make the VPJ'couplings and the Pyy couplings agree with
experiment. Precise predictions are difficult since the experimental informaticon
on these higher vector mesons 1s very poor. That in such a scheme the
relation between the #§T or cFS_?n- coupling and the wmy coupling can be

Q)

understood cualitatively has been shown by Bramon and Greco It is clear
that then also the'?i3-7) and all higher excitations in the cc channel must be
taken into account. These contributions may influence also the analysis of
7/#’-9473'/ v —,‘7;?/ and 7/?-}%3/ Estimates of the ‘f’jcontribution in
37*&b73’1nay be found in ref. 11. Because of the almost complete cancellation

; . . . + +
of the qu,é andJV?’ contributions the radiative decays of p* " and F* must

depend sensitively on these higher vector meson intermediate states.

We emphazise that our analysis depends very much on the wave functions

}



/ .
in particular on those of 7,7 and ?% which have been taken from our earlier
woTk 2). There the wave functions of the pseudoscalar mesons were fitted to the

=/ o] e T . .
ratio of P(’H’"’ 73’) to (%P> ’73() with a value around 5, the published

3) 3)_

and less than 5

experimental limits are & + 2.5 As we can see from

table 3 this ratio does not change through the breaking of couvling constants.

Another problem might be the large hadronic decay rate of

the W@,If we add ali channels given in table 1 and 2 we predict

F(H".P-> hadrons}}l? MeV. Then the branching ratio P(""P"‘ZJ')/T’(%-,bhadrons) £
- mnes :
1.0 10 4. Experimentally [ ( g wpy)/'ﬂ(y/?"““)]/ﬁ(%-’25’)/77(‘5}7",-1»@{(,)]2 15, IO.-{‘

This result is censistent with the large hadronic rate of theﬁ; only if the

rate for 77(-7/770#11"1::&’) would be an appreciable fraction of the total 7/}" width,

as predicted in table 3. Of course these strong decays of the %% depend also

very much on the };wave function. Less strong decays of the %g as predicted
an_even,

here would indicate smaller admixture of non-charmed quarks in the wave

functicn of the W;,

To test the influence of the pseudoscalar wave functions on our results we

have recalculated these wave functions using different input assumptions.
Instead of ’Hy% = 2.75 GeV we used My, = 2.85 GeV as input and assumed

}o(é’l')/:: ]o(c("l)J instead of IO{C{“")! = 2.5]0{5’”} as in ref. 2.

This latter assumption has the effect that we shall obtain TY@VV“*7}9=7TY?@k>737)
The wave functions calculated with these assumptions are displayed in table 4,
together with the results for the decays,based on these wave functions.

Here we list only those decayé which changed appreciably compared to the

results presented in table 1,2 and 3. Concerning normalization of the

various decays the same input was used. The breaking parameter z, as deduced

from the radiative decays, 1s now z = 0,841 GeV-], x and y are as in table 3,

The results in table 4 show that the input cencerning the ratio



7—’(7/1,9->')7'a/)/77(7/#f->/7r) has strong influence on the admixture of

non—-charmed quarks in the z;f-’./._-, . For this ratio near one the coefficient

O(Gf%)

goes through zerc. Therefore we obtained very small rates for
"ﬁ;-‘)?{?—; Z& , in particular f'(%-) 2f°)=’7’(%+2g‘28ince Q'S(VP) is of
% the"f?’, is still coupled to strange quarks and the rates

ot m relatively
for YK 'K, K K*“and 2¢pare " large. Of course with small changes of

the order of 10

the input parameters the mixing parameter %Stfp): 0 and then the %could
decay only into final states with strange quarks. With the numbers in table 4
the hadronic width of the’fr{, is still larger than & MeV, whereas from

‘ ~ A .
[F(y/"}""‘%a')/ P(y/’f'-ba&).z/[ T’('t};,.,zax)/ ]'T(V.P+ a—&;)] ZA54p we obtain
ﬂ{"-f"p—> all) = 1.4 MeV if we use cur prediction for P(7/'f"*1""P3’) and
T > -267’) from table 4. Therefore the predicted rates for ’7’%,-)!(“?{: K*‘“K’:m&
are still too large. So far we can see, it seems to be difficult to

reduce 0(5(%) without increasing %5%)
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Table Captions:

Table 1: Strong decays V- PP for variocus vector mesons. The row labelled (1)
gives the predictions(Z) are the experimental data. Input values

are underlined, X and Y are parameters in the coupling.

Table 2: The same as table | for strong decays V> VP and P-»VV. The
parameters X, vy and z describe the VVP coupling with SU(3) and
SU(4) breaking.

Table 3: The same as table 2 for radiative decays Vo Py , P> Vy and
P>2y.

. f . -
Table 4: New wave functions for %, and ¥ and strong and radiative decays
predicted with these wave functions. Otherwise the same

assumptions as in table 1,2,3.



...l6_

Table 1: X = 3.261 , ¥ 0.0625
Decay (1) (2)
§o» T 150.4 MeV (150.4 + 2.9) Mev ©
K™ K*® 16,6 MeV (16.6 + 0.3) Mev ©)
P > KK™ 2.21 MeV (1.96 + 0.20) Mev®)
T/ KK~ - 0.84 eV <14 eV 6)
Wy > K™K 0.991 MeV -
D*> Do 0.966 MeV -

(1.39 MeV)
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1

1

Table 2: x = .32 GeV ', y = 0,805 GeV , z = 1.17 GeV
Decay ) (2)

$ > 5T 221 Ke¥ (221 + 6) Kev ©
T §T 328 eV (299 + 120) eV &)
Tl > KK 74.2 eV (107 + 33) eV 6)
Y > wr 38.2 eV -
7/1{/—}6‘)”2' 26.3 eV -

7Y > 4:? 0.474 eV -
~3‘»—>9‘>'»:’ 1.33 eV -

e > TS 1.91 MeV -

Y > KTKT 2.66 MeV -

Yo > L8 0.93 MeV _

Vo > AP 1.47 MeV -

W > S0 589 eV _
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Table 3: % = 5.53 GeV | , y = 0.535 GeV ', z = 0.775 GeV .
Decay (1) (2)
©> oy 870 KeV (870 + 86) Kev O
w >y 6.51 KeV < 50 Kev &
n'>awy 10.7 KeV < 80 kev O
9°> oy 83.4 KeV (35 + 10) Kev '
>y 55.4 KeV < 160 kev %)
7> g% 113 KeV < 269 kev ©)
¢ > mey 6.69 KeV (5.9 + 2.1) Kev ')
¢ >y 34.2 ReV (65 + 15) kev %
¢>7Y 145 eV -

¥0
K¥s K% 110 KeV (75 + 35) KeV 12)
K* = Ky 36 KeV < 80 Kev
I/Y¥ > ey 0.61 &V < 350 ev
¥ >y 94.0 eV (94 + 30) ev )
Ty > 7'y 512 eV S450 v P
I > VY 27.8 KeV -
Yo > 9% 3.99 KeV -
Yo > &) 487 eV -
¥ > FY 1.52 ReV -

*+ - :
D > Da, I58 eV -
2 DYy 107 KeV -
F> 7y 4.86 eV -
7 > 2y 10.2V (7.71 + 0.89) ev ©
” > 2y 0.849 ¥eV (0.374 + 0.069) Kev °)
7' > 2y 6.74 ReV < 22 RKev )
v,vp_> 'ZJ/ 1.65 KeV -
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Table 4

my = 0.13803 , m, = 0.4957, m, = 0.5488, m.=0.9576, my = 2.85

op = 19.2856 , ;"379: 2.53 , my = 2.053 , m, = 2.108

— . T S - ~1~—»-—W—

L e % X B
7' 0.70035 | 0.71376 0.00726 i
7 0.7138 ~0.70032 ~0.00668

| Y | -0.00032 -0.00986 0.99995 |

R o ‘ I

: Decay - Width

l. - mm e am— - _r.

| vp > K*KT 889 KeV

| D" Dtre | 293 Kev |

! i

i | (421 KeV)

H '+D |

, 77%:'"> 53 5,51 KeV

; ot - 5

Lo KTTKTT 597 KeV :
Yp > <w 3.07 KeV i
Yo > <P 790 KeV .

. : E
Yo >ad 1.63 KeV
JR— - 1}
i
I1t> oy 94.0 eV ;
t
Tty 93.5 eV l
Ty oy 8.33 KeV |
L Y §%r 11.1 eV :
s 4.57 eV |
{
o >FY 771 ev
!
Sy 69.4 eV ;
i
¥ oy 47.0 KeV
L —
Fll> Fly o 2.06 eV
Tp> <y 1.71 KeV
i
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