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ABSTRACT

Preliminary results of experiments with the Neut-
ral Detector at the electron-positron collider VEPP-2M
are presented for the c.m. energy range 500—1000
MeV. The w-meson total width have been measured:

[, =8.52=0.16 MeV

Its value is by 15% less than the table value. Bran-
ching ratios of the ¢ and w-meson decays have been
measured:

B (w—3n) =0.896 = 0.008,

B(w—n"y) =0.090 +0.008,

B{o—ny) ={4.67,5) 1074,

B{o—sete ) =(7.2x05)-1077,

B{o—n"y)=(7.9£3.5)-10

Blo—vy)=(45£1.7)-107%

The branching ratio of the decay p—n"n "y has be-
en measured for the first lime:

Blo—>n"n y) =0.013%0.002

at the photon energy more than 50 MeV. It has been
shown that bremsstrahlung radiation of pions domina-
tes in this decay. The upper limit for the probability ol
direct photon emission has been placed:

Blo—anTa~y)<7-107" 90% confidence level.
The upper limit for the branching ratio is:

B(o—na"y) <3.107°  90Y% confidence level.
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I. INTRODUCTION

Radiative transitions between the vector and pseudoscalar me-
sons provide important information on the hadron structure and
their properties. In these reactions the quark contents of the meson
does not change, and a spin of one of the quarks flips. The probabi-
lities of different radiative decays are related to each other through
SU(3), quark model and vector dominance model (VDM) (cf.
the review paper [1]). They are also related to the probabilities of
two-photon decays of pseudoscalar mesons and the values of baryon
magnetic moments. Eleven such transitions exist for the mesons
consisting of light quarks, most of them being already measured
[2] . However, the measurement accuracy is not sufficient for a de-
tailed check of theoretical predictions.

The great number of experimental works is devoted to the inves-

tigation of the decay w—n. Its value is used as a normalization in

various experimental and theoretical studies. Different techniques
were applied to measure this decay width [2]. The highest relative
accuracy attained in a single experiment is 15% [3], whereas the
error ol the world average value obtained by averaging all availab-
le results is 5% [2]. However, in Ref. [4] most of the experiments
on o—n'y determination were criticised, since they assumed the de-
cay w—n"y to be the only neutral decay mode of the w-meson. This
emphasizes the importance of the new high precision measurement
of this quantity. The other radiative decays of the ¢ and © mesons
are known with much worse accuracy.
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Note that radiative decays of ¢ and w mesons were earlier studi-
ed mostly in fixed target experiments. ete -collisions provide a so-
urce of ¢ and ® meson free of background. However, the statistical
accuracy of the previous ete™ experiments [5] was relatively low
because of the small integrated luminosity. The VEPP-2M collider
[6] has the highest luminosity in the c.m. energy range below 1.4
GeV. The installation of the wiggler magnet allowed an increase in
the luminosity in the energy range of ¢ and » mesons [7]. At the
present time an experiment is in progress at VEPP-2M in the c.m.
energy range 500—1000 MeV aimed at the study of radiative decays
with the Neutral Detector [8]. It is pkanned to collect an integrated
luminosity of about 5 pb™". _

The main part of the detector is an electromagnetic calorimeter
consisting of 168 Nal(Tl) crystals with a total weight of 2.5 tons.
Earlier this detector was used to study the radiative decays of the
®-meson [9] and hadron production in the energy range
1.0—1.4 GeV. In this work we present the preliminary results using
an event sample corresponding to the integrated Iuminosity of
1.2 pb~'. The experiment was performed at the average luminosity
of 0.5-10% cm2sec—!. The number of recorded events was 4.6-10°
of which 4.10° were due to the w-meson decays and 10° to those of
0-mesons.

Great attention was paid to the determination of the w-meson
parameters, in particular its total width I, and partial width
['(o—ete™). To this end besides radiative decays a dominant decay
mode o—3n has also been studied.

2. DECAY w—3n

To study the process

ete——>a—nta n’ (2.1)

data obtained in the scan of the energy range 2E=740—814 MeV
were used corresponding to the integrated luminosity of 0.9 pb~".
Evenis were selected with two charged particles and two photons
presumably from the n’-meson decay. It was also required that the
minimum angle between the particles in an azimuthal plane be gre-
ater than 30°. This cut suppressed the background due to the pro-
cesses ete~—ete”, ntn~ and decreased a systematic error in the
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detection efficiency due to the uncertainty in the simulation of nucle-
ar interactions of pions with the detector material. The detection ei-
ficiency of the process (2.1) was energy independent and was 4%.
About 1.3-10* events have been found satisiying these criteria.

In Fig. | the distribution in the invariant mass of two photons is
shown for experimental events at 2E =782 MeV and for Monte Car-
lo events of the process (2.1). It can be seen that the main contri-
bution to the observed events comes from the reaction (2.1). In
Fig. 2 we show the detection cross section of selected events. Nor-
malization used the events of Bhabha scattering and had a 39 ac-
curacy.

The decay mode g—n'n n® violating G-parity can distort the
cross section due to the interference with the process w—ntn n’.
The probability of this decay is estimated to be

el
B(o’>ntaa% =B{m—rn+n__.ﬂﬂ] -B(o—>ntn™) (li) ~5-107°
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Since this value is small the decay mode p—ntn~xn’ was not taken

into account. In the energy range under study the efiect of o—®
interference is negligible. Therefore the cross section of (2.1) can be
written as

M, T F(S8)

o i + i ‘}
gleTe —=n"a n) =0 : : . 3
[ ) (S—M2)24+ SCL(S) F(M)

(1+8z) (2.2)

where o, is the cross section value in the resonance peak, M,, I are
the resonance mess and width, F(S) is a factor taking into account
the w—pn—3x transition [11], &, is a radiative correction calcula-
ted according to Ref. [12].

The energy dependence ol the total width was parametrized as
follows

2 _FS)
YMEOF(M:)

Fu(S)=I

w-meson parameters were determined by a maximum likelihood met-
hod using the table values of the w-meson mass [2]. [Four parame-
ters were determined in the fit: the w-meson width, peak cross secti-
on o, a level of nonresonant background and a shilt of the energy
scale of the collider. The last parameter was introduced because ab-
solute calibration of the collider energy scale was not performed.
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Taken into account were the beam energy spread of 0.17 MeV, the
accuracy of the beam energy setting of 0.05 MeV as well as the
statistical error of the integrated luminosity.

In Fig. 2 we show an optimal curve corresponding to the follo-
wing values of the parameters (P(x*) =70%):

r,=852+0.16 MeV (2.3)
0,=1.54%+0.03=0.12 pb (2.4)

The level of nonresonant background was about 1% of the detection
cross section in the peak. The first error is statistical, while the se-
cond one is systematic due to the restricted number of the Monte
Carlo events and the uncertainty in the simulation of nuclear inte-
raction of pions with the detector material.

To check the reliability of the obtained result data processing
was repeated with different selection criteria. Within the errors the
results (2.3) and (2.4) did not change. Additionally we have done
data processing for events with two charged particles and only one
photon from the n® meson decay. The obtained results are statisti-
cally consistent with the values above.

3, DECAY p—>n'a"y

Two different mechanisms contribute to the radiative decay
o—ntn"y: pion bremsstrahlung in the decay o—nta~ and direct
photon emission connected with the rearrangement of the quark
structure in the decay of p-meson, for example, a possible electric
dipole transition g—ey. Since the decay o—ntn~ is dominant for
the g-meson, the bremsstrahlung mechanism must be important. Its
probability was calculated in Refs [13—15] and equaled about e
at the photon energy higher than 50 MeV. The second mechanism
was considered in Ref. [15] taking into account transitions through
intermediate f, A,, A,-mesons as well as possible o (400) and &(700)
scalar resonances. A transition through a scalar resonance can do-
minate, e. g. for the decay o—¢(700)y the value 1.7- 10~* was obta-
ined. Direct emission can be observed by the difference in the shape
of the photon energy spéctrum from the bremsstrahlung case.

The same final state is produced in the reaction e™e”—gy when
a photon is emitted by initial particles. However, because of the dif-
ferent C-parity of the n"n~ system these processes do not interfere
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(pion signs in the experiment are not distinguished) and the cross
section of the reaction ete —n"n~y can be written as

Opt e~ wntap = Oete—gy ‘I‘ﬂ-ﬂ...n‘l‘n‘«F

The cross section of the process ete —gy can be calculated with
high accuracy in quantum electrodynamics [14, 16] using the
well-known cross section p—>ata™.

To study the process e"e —n"n"y events were selected with
two charged particles and one photon producing a spark in shower
chambers. Also required was energy-momentum balance. To sup-
press the background due to the process e"e”—e*e™y the procedure
of e/n separation was used [17]. The distribution in the separation
parameter is shown in Fig. 3, where the lines correspond to the bo-
undary between m and e. The number of remaining events of the
process eTe —ete y was estimated from the same distribution and
did not exceed 2—5% in the energy range 500—200 MeV. Selected
events can be due to one of the four processes:

}_

eTe —»p—-ann y (3.1)
ete —>gy—>ntny (3.2)
ete”—>ptuy (3.3)
ete —atan’ (3.4)

In the w-meson region the cross section of the process (3.4) domi-
nates and its value is determined by the excitation curve of the
w-meson. To approximate the cross section (3.4) w—®@ interference
was taken into account (formula (2.2)). Energy dependence of the
detection efficiency was determined from the simulation. The contri-
bution of (3.2) and (3.3) was calculated and subtracted. A syste-
matic uncertainty in the simulation of these processes was estimated
to be 10%. Selected events were divided into five groups according
to the photon energy and in each group the background due to the
processes (3.2—3.4) was subtracted. The photon energy spectrum
thus obtained is presented in Fig. 4. Also shown there is the photon
spectrum for the bremsstrahlung mechanism under the same selecti-
on criteria. The ligure shows that the direct emission does not give
a significant contribution. Therefore one can obtain the probability
of the bremsstrahlung mechanism and place an upper limit for the
contribution of the direct emission.

The energy dependence of the detection cross section for selected
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events (background from the reaction (3.4) subtracted) is‘ shown in
Fig. 5 for E,>>50 MeV. The following formula was used in the ap-
proximation:

Ois = Q0 + 0y + 03,

where o, is the calculated cross section of the process (3.1) procee-
ding through the bremsstrahlung mechanism, o, and o, are the cal-
culated detection cross sections for the processes (3.2) and (3.3), g
is a free parameter allowing for the difiference betwce_n t}?e experi-
mental cross section and the calculated one. The contribution cnf_ all
three processes as well as the sum of the detection cross sections
are presented in Fig. 5. For a the following value was obtained:

a=120x0.10=0.15.

The first error is siatistical and the second one is systgmatic and
due to the systematics of Monte Carlo simulation. Experlmental_pn—
ints are in good agreement with the bremsstrahlung mechamsm.
For the peak cross section and the branching ratio the following va-
lues have been obtained:

o,(g=ntn"y) =15=3 nb,
B(e—»nta~y) =(1.32£0.2)%

at E,>50 MeV (bremsstrahlung mechanism). To place a limit for
the probability of the direct emission write the matrix element for
the decay p—atay in the following form:

M :Mb '+Mfr

where ;’Hf, is the matrix element for bremsstrahlung, M; is the mat-
rix element for direct emission. As shown in Refs [13, 14], it is pro-
portional to the first power of the photon momentum and distorts a
hard part of the photon spectrum. For a transition through a scalar
resonance the matrix element can be written as

=5 Aé®
M =S —w—mr

e) iyl

[(pk}gp‘\-‘ _puk\:]fg‘-} €|L '

where S, is an invariant mass oi the nta~ pair, M and I" are mass
and width of the scalar resonance, p and & are momenta of g-meson
and photon, e, " are their polarizations, A and 8 are the absolu-
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te value and the phase of the complex amplitude of the transition
o—ey—ntn"y. In Fig. 4 the spectrum due to the direct emission is
shown for M =700 MeV and I'=100 MeV. The spectrum difiers no-
tably from the bremsstrahlung case. The resulting spectrum must
take into account the interference of two mechanisms. Therefore in
the fit the phase 0 was a free parameter. Two possible intermediate
states were considered: scalar resonances o(400) and ¢(700) with a
width of 100 MeV. The following limits werc placed:

B(o—o(400)y) <1-1077%,
"B(o—€(700)y)<7-107%,  90% c.l.

Since the photon spectrum is well described by the bremsstrah-
lung mechanism and the contribution of the direct emission is small,
the expression for M} is adequate for the description of direct emis-
sion for any intermediate state. Thus for the branching ratio of the
direct emission the following limit is obtained;

B(o—ey) <7-1071 90, c.l.

4. PROCESSES ¢7 e~ —a’y, ny, 3y.

The radiative decays have been investigated in the reactions:

eTe  —p, u—sn'y, a2y, (4.1)

et

e”—p, 0Ny, n—2y. (4.2)

The recoil photons in these reactions are monochromatic. This
allovws a separation ol these reactions between each other and from
the following quantum electrodynamic process:

e

g3y (4.3)

For selection of three-photon events due to the processes
(4.1 —4.3) a kinematical fit has been used. The background caused
by two-quantum annihilation was removed by the following require-
ments: an angle betwcen any two photons is greater than 28°, an
energy ol any photon is less than 0.985E. The Dalitz plot of the se-
lected 3841 events is shown in Fig. 6. This figure also shows the
distribution of events for the processes (4.1—4.3) obtained by simu-
lation. Events ol radiative decays are concentrated on the diagram
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around the lines corresponding to the energies of the recoil photons
in these decays:

w0p=E [1— (M, /2E)?], (4.4)

where M, is a pseudoscalar meson mass. w, depends on the beam
energy E, therefore it is convenient to use in the further analysis
the following parameter:

Dip = (wi—wp) /E, (4.5)

where o; (i=1, 2, 3) is the photon energy (w,>w,>w;). In the
energy range of the w-meson the recoil photon in most of the events
has the maximum energy (i=1) in an event of the reaction (4.1)
and the minimum energy (i=3) in an event of the reaction (4.2).
The clear peak is observed in the distribution over D, (Fig. 7). It
shows that background due to the process (4.3) is small. For fur-
ther analysis of the cross sections the following criteria have been
used: |min D_| <0.015 for selection of the process (4.1) and

| D..| >0.045 for selection of the processes (4.2) and (4.3). The
small peak in the distribution over D,, (Fig. 8) is connected with
events of the reaction (4.2). These events were selected by the con-
dition Imifn D, <0.05 .

In order to fit the experimental data, the detection cross sections
were written as follows:

s (S) = 0py (S) + 0y, (S) + 03y (S),
apy (S) =07rpy (S) +p, (S) -Ap, (S),

800?
S

Orpy (S] =kz‘qm+1qg€fﬁ“ +Am€iﬂm|21

V>Py) M, [, [ 1—M:/S \%?
Ay = f““{ <MiLAY ( f’:ﬂz] , (4.6)
M_S—i4/ST,(S) N\ —Mp/My

O3y {S} :k{S] *Opay *

. are the detection cross sections, o,,, are the calculated
cross sections, e, are the detection efficiencies (Table 1), A 1is a
factor taking into account radiative corrections and beam energy
spread, ay;, is the detection cross section for the process (4.3) for
E =400 MeV, k is a coefficient taking to account different contribu-
tions of the process (4.3) into visible cross sections of the proces-
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where o

ses (4.1) and (4.2) (Table 1), A, is a Breit-Wigner amplitude ta-
king into account phase space, o,(V—Py) are the cross sections in
the resonance maximum, 0, are relative phases of the w—p and
w—@ interference.

The detection efficiencies were calculated taking into account the
radiative corrections. They depend on the beam energy because of a
smaller efficiency of shower chambers to low energy photons.

Table 1
Detection Efficiency and Values of the Coefficient &
for the Beam Energy £ =391 MeV
Selection criferia .an-,r (%) gy (%) k
a’y 9.0+03 0.5+0.4 0.77+0.13
ny <002 3:.1£02 0.43+0.17
3y (1.6x1.1)-1072 0.90+0.05 1.00+0.09

As a result of fitting the data for the process (4.3) the value of
the cross section has been obtained oy, =(0.219+0.015) nb, which
is in good agreement with the calculated value (0.205+0.010). Thus
the contribution of any nonresonant processes to visible cross secti-
ons is negligibly small.

The energy dependence of the cross sections for the reactions
(4.1) and (4.2) is determined by interference of the p- and w-me-
sons. Because of its small mass difference (M, —M,)«T,, good fit
of the data may be achieved both at the constructive and destructive
interference. Formally this means that the likelihood function has
two minima: one of them near the value of the interference phase
0,=0°, another—near 0=180°. Therefore fit has been done twice
with two different initial values of this phase 6,. In the fit we used
cross sections o,(W—Py) which have been obtained in our previous
work [9], the table values of the meson masses and a value of the
interference phase 6, =180°.

As free parameters of the fit for the reaction (4.1) we have cho-
sen a,(w—+n’y), o,(c—n’), and I',. The following value of the to-
tal width of the w-meson has been obtained I', =(8.2%+0.3) MeV,
which is consistent with (2.3), but has a larger error. This allows
to fit the data using the value (2.3) (Table 2).
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Table 2

Results of the Fitting the Cross Section
of the Reaction ¢ ¢ —¢, w—n"y

Parameters 4 : :

of the fil e e
ag(w—n"p) (nb) 243+ 7 154 =7
a,(po—=n"y) (nb) 6.2+0.9 0.9+04
0, (deg) 165+ 2 —~5+6
X/ ny 38/45 38 /45

Only statistical errors are given in Table 2. A systematic uncer-
_tainty of the cross sections arises from the systematic errors in the
detection efficiencies (5%) and the integrated luminosity (3%).

For the reaction (4.1) it is possible to find the interference pha-
se B, if one compares the results from Table 2 and the data which
have been obtained for the decay ¢ —n"y [18—19] of its charged
isotopic partner. If the interference phase 0, is equal to 165°, then
the difference between I'(p~—n"y) [19] and [I'(¢"—>n"y) found
from our data is about five standard deviations. On the other hand,
if the phase is equal to —5°, then the widths found in these experi-
ments are consistent. Therefore we will use the following value of
the phase:

Huz {_5_-'_6}D~

The fit of the data for the process (4.2) was also performed
with two values of the phase 8,. As free parameters we have chosen
the cross sections a,(w—ny), a,(e—ny). A systematic error of the
results presented in Table 3 is negligible.

Table 3

Values of the Cross Sections of the Reaction e7e™ —p, w—ny.

Parametrs of the fit 8= 0° b= 180°
g, (w—ny) nb 2 s 34+15
dy{o—ny) nb g5t 0.9+0.6
2in, 4/9 6/9
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5. REACTION ¢ ¢ —w —:rf['-'_‘[""ﬂ,f

To determine with high precision - and w-meson parameters
one should measure their rare neutral decay modes. In this chapter
we describe a search for the process

ete>w—->nn’y. (5.1)

Two mechanisms can result in such a final state. The first is the re-
action o—pn—n'n’ with the usual radiative decay of the g-meson
[20]. Estimation shows that its probability is about 10~*. Another
possible mechanism is the electric dipole transition w—Sy where S
is a scalar or tensor state (S, e,f,...) decaying into 2n°. Theoretical
predictions for its probability are rather vague [15, 21] and vary
from 102 to 10 °. Experimentally electric dipole transitions betwe-
en the resonances consisting of light quarks have not yet been ob-
served.

Earlier we have studied the final state (5.1) at 2E>1 GeV [10].
Similar to that study, five-photon events, which had two n’-mesons,
with energy momentum balance were selected. Under such selection
criteria no events have been found in the energy range of the w-me-
son. From the detection efficiency of 2.2% the following upper limit
for the branching ratio is obtained:

B (0—n’n’p) <5- 1074 (5.2)
This value is by a factor of 20 betler than the table value [2] and

does not show notable increase of the decay probability due to the
final state interaction predicted in [15, 21].

6. PROCESS eTe~—ny—n’n’n’y

As shown in previous chapter, no events of the reaction
ete~—n’n’y were observed. Thus multiphoton events in this energy
range must be mainly due to the process

ete—>ny—>n'nnly . (6.1)
A multiphoton final state is more convenient for the study ol the

decay o,0—ny than a three-photon one, because in this case the
background level is much lower. To study this reaction events were
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selected with four or more detected photons. To suppress the bac-
kground due to cosmic particles and beam-gas we required a tran-
sverse momentum to be less than 0.2E. Some photons escape detec-
tion, therefore only those events were selected, in which the energy
deposition in the calorimeter was from 1.0E to 1.6E.

A photon with the highest energy in (6.1) is the recoil photon.
In Fig. 10,a we present a spectrum of recoil masses for a photon
with the highest energy in events with five or more photons. A clear
peak at the n-meson mass shows that the background is negligible.
The background for four-photon events (Fig. 10,6) is due to the
contribution of the process

ete”—=4y (QED). (6.2)

The observed number of events in Figs. 10,a,b is consistent with the
expected contribution from the processes (6.1),(6.2). The presented
spectra are well described by the simulation of these processes. The-
refore we further use both four- and five-photon events. The detecti-
on efficiency is 4.5%.

In Fig. 11 the energy dependence of the visible cross section is
shown for events with a n-meson. It was approximated by the sum
of (6.1) and (6.2). For the cross section (6.1) the expression (4.6)
has been used in which radiative corrections and the M-meson con-
tribution [9] were taken into account, whereas the cross section
(6.2) was calculated according to Ref. [22]. During the fit the
cross sections o,(w—ny) and o,(p—>ny) were determined. The rela-
tive interference phases and the total width of the w-meson (2.3)
obtained in our work were fixed. If the phase values are taken from
the quark model [I] (6,=0° 6, =180°), then the following values
are obtained for the cross section:

oo(ete">w—ny) = (0.9%53) nb, (6.3)
o,(ete —p—my) =(0.5+0.2) nb.
These values agree with the results of the single previous measure-
ment [23]. Note that a satisfactory y* can be obtained in the fit

with 6, — 180°. In this case, similar to Rei. [23], the cross section of
the process (6.1) is by an order of magnitude larger:

o,(eTe”—>w—any) =(7.3+1.2) nb, (6.4)
goleTe —p—+ny) =(0.8+0.3) nb.
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7. DISCUSSION

One of the most interesting results of this work is the measure-
ment of the total width of the w-meson. The values of the width ob-
tained from the 3a and =% final states are consistent. Further we
use the value (2.3) having a higher statistical accuracy.

This value is by four standard deviations lower than the table
value (9.9+0.3) MeV [2] obtained by averaging the large number
of measurements. Most of them were performed in hadronic reacti-
ons like n p—wn. efe -collisions provide the best conditions for
such measurements, however, the accuracy in previous studies was
low, about | MeV. A considerable increase in the accuracy attained
in this work is due mainly to the high integrated luminosity. Proces-
sing of the second scan will check the correctness of (2.3).

From the value of the total width and the cross section in the
peak one can calculate the branching ratios and partial widths for
decays w—3m, n’y, ete”. The total cross section of the w-meson
production can be written as

0y (0—3m,; + 0y [w—>a'y) _ (171

Gy (w—tol) = :

8 126) nb,

]_ B {l,r_l-—h-ﬂ- IT :|

where we took into account only the decay modes with high enough
branching fractions: o—3xn, n’y, ata~. Here and below the error
includes statisical and systematic uncertainties. From the total cross
section one obtains the decay parameters:

B(w—=3n) =0, (w—3n) /o,(@—>tot) =0.896+0.008,
B(w—n"y) =0,(w—>n") /0,(0—tot) =0.090+0.008,

B{ow—eTe™) _—E— cag(w—tlot) =(7.2%0.5) - 1072,
L

I'(w—=3m) = (7.57%0.14) MeV,
I'(w—>n"y) = (757 +£69) keV,
I'(w—eTe ) =(0.61 £0.04) keV.

The obtained values of the branching ratios for the decays w—3mn,
w—n"y do not differ from those in the table [2]. However, their par-
tial widths are by 15% smaller due to a smaller total width. The lep-
tonic width of the w-meson and the branching ratio for the decay
w—eTe  are in salisfactory agreement with the table values.
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Using the table values of the total and leptonic width of the
o-meson as well.as the peak cross section of the process o—n'y one
can calculate its branching ratio and partial width:

B(o—nly) = (7.9£3.5)- 1074
['(p—n"y) = (122 +54) keV.

As noted earlier, this value is consistent with the result of the mea-
surement for the charged p -meson (Table 5).

In Table 4 our results on the decays w,o—ny are presented. The
values of the branching ratio obtained from different decay modes
of the n-meson: n—2y and n—6y agree with each other and their
average value does not contradict the single previous measure-
ment [23]. The branching ratios are given for two values of the in-
tecference phase 0,=0° and 0,=180", however, we use the value
corresponding to 6,=0° predicted by the quark model [1].

Table 4

Branching Ratios of the Decays g—ny, w—ny
for two values of the p—w interference phase 0° and 180°.

netic momenta, [,, are overlapping integrals for wave functions.
The ratio of the overlapping integrals for different decays is assu-
med to be unity. The quark magnetic moments are assumed to be
different: pa/pe=1.05, wus/n.=0.66. The mixing angles are taken to
be not ideal @, =3.7°, ap, =43.5° [2]. Using assumptions above and
the width I'(w—n’y) measured in this work one can calculate the
widths of the other decays.

Table ‘5
Partial Widths of Radiative Decays
Particle
Decay Quark model Cur results
; Data Group ([9854)
V—Py I, keV ", keV .
[*, kel
w—n'y 757+ 69 757 £ 69 860 = 50
p—n’y T0x7 122 +54 71 +8
W1y 1.4+0.5 L5 30" s
0—NY 47+5 69 + 26 55+ 14
D—ny 87y 55+3 2l x8
d—n’y 7.3+0.7 55=+0.6 59+21
i]l—}-rl’? {}23"_[“]3 < 0.84 —

[
Branching ratio 8, deg n—=2y ==ty Average value
B (w—ny) - 10* 0 E - 5631 4633
180 8 4 45+8 32+ 6
B{g—ny) - 10* 0 st 46+1.9 4.5+1.7
1 80 7.9+5.3 7424 Ta+x22

The obtained results on partial decay widths of the g-, w-mesons
radiative decays as well as our previous results [9] are presented
in Table 5. Also shown there are the table data [2] as well as the
quark model predictions [1, 4, 24, 25]. In this model the width oi
the radiative decay has the form [24]:

4 .
(ﬂ:}| ":M"P| 2,

i

ME M2
i / L_.'
transition matrix element, ¢, are quark charges, w,, are their mag-

where w=

is the photon energy, My, = (q,1n,+ Gapty) Iyp is the

16

The data presented in Table 5 show that the difference between
the quark model calculations and the values obtained is as a rule
not larger than two standard deviations for all the decays. Thus the
quark model successiully describes the radiative decays of ¢, ® and
(-mesons.

Using the data of the Neutral Detector one can obtain the para-
meters of the quark model itseli. Similar to [9] one calculates

I'(®—>n%) /T (w—na’y) =(7.3£1.0) - 1077,
I'(e—ny) /T (o—n"y) = (9.0£3.5) - 1077,
[ (D—ny) /I (0—>nay) = (7.3+£0.8) - 1072
From these values one can obtain the mixing angles:
a,= (3.2+0.2)°,
ap=(—59%+17)°,

as well as the ratio of the magnetic moments for s- and u-quark:

17




|
ws/ s =0.6020.03.

The values of the mixing angles coincide within the errors with
the table data obtained using the quadratic mass formula. The ratio

of the magnetic moments for s- and u-quark is close to the value N
0.66 obtained from the magnetic moments of baryons.
In conclusion we should like to note that presented results are
preliminary. Data on the radiative decays of the g-meson have been 7
obtained in a small energy range. Therefore the reliability and accu- 300
racy of the measurements will he improved during the data proces- i i
sing of a scan in a broad energy range.
e T L ]
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