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LP99 & Rare Decays and Exotic Mesons

lVEPP-2M Collider Complex '

180 - 700 MeV

Figure 1:

VEPP-2 - world first eTe™ machine, operated
from 1965 to 1970,

VEPP-2M - operates since 1974,
2FE =04+ 1.4 GeV,
Lmar =4-103%m2sec™! at Ey = 510M eV,

Total integrated luminosity ~ 80pb~1.
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lLayout of SND '
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Figure 2: 1 - beam pipe, 2 - drift chambers, 3 - scintillation
counter, 4 - light guides, 5 - PMTs, 6 - NalI(T1) crystals, 7 - vacuum
phototriodes 8 - iron absorber, 9 - streamer tubes, 10 - iron plates,
11 - plastic scintillators, 12 and 13 - collider magnets

SND operates since 1992,
Total integrated luminosity ~ 25pb~1
Number of produced ¢ ~ 2 - 107
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lLayout of CMD-2 .
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Figure 3: 1 - beam pipe; 2 - drift chamber; 3 - Z-chamber; 4 -
superconductive solenoid; 5 - compensating magnet; 6 - endcap BGO

calorimeter; 7 - barrel CsI(Tl)calorimeter; 8 - muon range system; 9
- yoke; 10 - quadrupole lenses

CMD-2 operates since 1992,
Total integrated luminosity ~ 27pb~1
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lDecays ¢ — foy, ao?y in gqq¢ model .
V--Sty

fo 3

) - (@) +

L=0,5=1 L=1,5=1

Electric dipole radiative decays are well known in heavy
quarkonia e.g.

h(25) = Xeo(1P) + 7, ~9%,

T(25) = xvo(1P) + v, ~4%,

but very few were seen in lightest quarkonia ¢, p, w
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lHistory of ¢ — foy, apy decays .

. 1984, VEPP-2M, Upper limits,
B(¢ — foy) <2-1073, B(¢ — agy) < 2.5-1073,
7. Phys.C37(1987)1,

. 1987, N.Achasov, Estimates in 4-quark model:
B(¢ — foy,a0y) ~ 107%, NP,B315(1989)465,

. 1990-1997, Copious theoretical works in
connection with DAFNE project,

. 1997, VEPP-2M, SND, HADRON-97 Conference,

First observation with
B(¢ — foy) ~ B(¢ — agy) ~ 1074,

. 1999, References for VEPP-2M data:
PL,B440(1998)442, P1.,B438(1998)441,
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|7r07r0fy and n7’y Events Analysis .
| Background '

o eTe™ — wr’ — 5y

° ¢—>777—>37T0fy

o 9 — KgKj — neutrals

lSelection Criteria '

. DY

. Energy momentum balance
. 27Y or 7 in an event
. wr? — 5y and ny — 370y suppression

. ¢ <0 - transverse shower profile

lDetection Efficiency .

o For ¢ — 7%y €~ 15%
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o For ¢ — nm¥y €~ 4%

e For o > ny €¢~0.07%
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I Check of 77" system spin structure. '

_I(BZO

D15

=
LL

10

||
I
[ L1 1 +I | | I I |

0 0.5 1

|
~~
&
[RE——

=

—)
—
—

o

0, degrees

histogram — simulation.

90 180

Events

60

90 180
0, degrees

Figure 4: a, b — cosine of v, the angle between directions of 7°
and recoil v in the rest frame of 7°7° system; ¢, d — distributions
in 0, angle of the recoil v with respect to the beam. Points — data,
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I Evidence of ¢ — nm’y process '
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Figure 7: Two photon mass

. _ 0
at Ey maz < 0.7Ep Flgure 8: N -mass
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7% and 97" mass spectra
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Figure 9: The #»°#° mass, Figure 10: The 7771'0 mass,
SND, 1998 SND, 1999
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Figure 11: The n%#° mass,

. . 0
CMD-2, 1999 Flgure 12: The N7~ 1mass,

CMD-2, 1999
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I Results for decays ¢ — 7°7°y, ¢ — nn’y '
l SND Branching Ratios '

Ref.: Phys.Lett.B440(1998)442

For m,r > 900 MeV:

B(¢ — w°7%y) = (0.50 & 0.06 £ 0.06) - 10~ *,
For the whole mass spectrum:

B(¢ — 7°n%y) = (1.14 £ 0.10 £ 0.12) - 104,
B(¢ — mrwy) = (3.42 £ 0.30 + 0.36) - 104,

Ref.: Phys.Lett.B438(1998)441

For my. > 950 MeV':

B(¢ — nn’~) =~ 0.36 - 104,

For the whole mass spectrum:

B(¢ — nn°~y) = (0.89 £ 0.14 £ 0.06) - 10~ *,

|C1\/ID-2 Branching Ratios (Preliminary) '

Ref.: Preprint INP 99-51

B(¢ — 7°n%y) = (1.08 £ 0.17 £ 0.09) - 10~ 4,

B(¢ — foy) = (3.11 £0.23) - 10~ 4,

B(¢ — nm°~) = (0.90 £ 0.24 +0.10) - 10~ *
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0

Fitting of 7°7° and n7° mass spectra

Ref.: Phys.Rev.D56(1997)4084

dBr(¢ — 7o) B 2mfmI‘(¢ — foy)I'(fo — 71'071'0) "
dmﬂ—ﬂ- 7TF¢
1 A, - eifo
+
Df (mTrﬂ') DO’ (mTrﬂ')

2

(1)

2 2
9 +.— 4m
I'(fo = m'7%) = f—\/l— 0 (2)

2
32TM m2

Dy(m) = mj; —m* —i-mly(m) As = gorn9pory/9frnde sy
my =1 GeV, T, = 800 MeV, ¢, = 0.
I's(m) = 3T (fo — 7°7°)
‘Narrow’ Resonance Model: T'(¢fvy) ~ g<2l>f’y Cw
‘Wide’ Resonance Model: g<2l>f’y ~gpKK " 9FfKK - F(Mar)

‘Wide’ Res. Model Diagram:
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IDecays ¢ — mtr~ v from CMD-2. '

Refs: Preprint Budker INP 99-11, 1999

E.P.Solodov, Talk for ¢ — J/v’ - Conference, Novosibirsk, March
1-5,1999

Background:

ete” - ¢ = (v),Br ~0.05-10"4

ete” - ¢ —putpu (y),Br~0.1-10""%

_|_

e'e — py— 7r+7r_*y, nonresonant o ~ 1.5nb

+

ete”™ = p— w77 (v), nonresonant o ~ 0.7nb

Investigated decays:

ete” > ¢ — foy > ntw ~, Br~ 10~4

Ec.m.=1022.5 MeV

1 ‘ 1 1 ‘ 1 1 ‘
50 100 150

Photon energy, MeV

Figure 13: efem —
+

Figure 14: Recoil photon
spectrum.

lModel dependent branching ratio '

S o X771 DOD) ONA O NT e .. s
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Reference for model: NP,B315,(1989),465
ms, = 976 + 5 MeV,

Br(¢ — foy) =1.9+0.5-10"*
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|¢ decays in different fy and ap models '

Refs: NP,B315,(1989),465; Phys.Rev.D56(1997)4084

qu model '

fO — wta+dd — uwi—dd
vz V2
B(¢ — foy — m’n’y) ~1.5-107°,

B(¢ — aoy — nuly) ~2.5-107°,
fo ~ s,
B(¢ — foy = n°7%y) ~2.5-107°,

KK model

0RO K+ R KORO_Kk+tR+
fo = KOEO4K i) =
V2 ’ V2 ’
B(¢ — foy = 7°7%y) ~ 1072,

B(¢ — apy — nuy) ~107°

qqdqq model

fO — uﬁ\}i—ﬁdcz . S§, ap = uﬁ\/—ﬁd& . 857
B(¢ — foy = 7°7%y) ~8-107°,

B(¢ — apy — nuy) ~20-107°

The accuracy of model predictions ~ 50%
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lThe structure of fy in different models. '

Refs: N.Achasov, Talk given at ‘¢ — J/v’-Conference,
Novosibirsk, March 1-5, 1999

Model

Mass, MeV
J/¥ — foy, 104 > 27
J/Y — fow
Dgs — fom +
fo = vy ,keV
¢ — foy,10° ~4.5 ~5.5

lThe structure of ap in different models. '

Model KK nnss
Mass, MeV ~1000
J/Y — aop +
ag — yvy,keV : 0.27
¢ — ag7y, 10° ~20
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l Comments to the previous slide '
lor why fo and ap look like exotics '

Refs: N.Achasov, Talk given at ¢ — J/v’-Conference,
Novosibirsk, March 1-5, 1999

ma B(¢p — agy >~ B(¢ — n'~) - ap contains strange quarks!

gg%i:ggz < 0.04 4 0.08 contradicting ag = —“ﬁ\/_id‘z.
m B(J/Y = fow) < B(J/¢ = fow),
B(J/Y — fow) < B(J/¢ — fod),
B(J/vy — foy) < 0.14-10~% instead of > 3.4 - 10~4,
wi+dd
\/5 Y
B(¢ — foy) > B(¢ — n'vy) - fo contains strange quarks!

contradicting structure fo =

X771 DOD) ONA O NT e .. s
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l fo parameters from ¢ radiative decays '

2

2
g g
Decay, ref. My MeV | T'j,MeV ITT GeV? fEK
g
frmw
¢ — 7o0n0, | 984+ 12 74 + 12 0.20 + 0.03 -

narr.res.[1]

¢ — 7%x%, | 970+ 6 188 + 40 0.514+0.11 | 4.14+0.9

wide.res.[1]

b — T, 978 + 7 56 + 23 0.444+0.06 | 3.8 +0.6
CMD-2,[2]
£0(980), 980 + 10 | 40 = 100 - -
PDG, 1998

l ap parameters from ¢ radiative decays '

2 2

Decay, ref. M,,MeV | T'y,MeV gz:’r” ,GeV? gg%ﬂ
anm

¢ — nmly, | 986+ 18 — 1.1+0.4 1.4

SND,[3]

a0 (980), 983 + 1 50 <+ 100 — —

PDG, 1998

I'¢ - is a parameter of model.
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lA conclusion on ¢ — foy, ® = apy decays. '

mm The main troublesome point is whether the relations
BR(¢ — nmy) ~ BR(¢ — fov),
BR(¢ — nmy) ~ BR(¢ — aov)
are correct. Our claim is, that at least ~ 50% of events
(with mass M > 900 MeV) belong to fo and ag.
Furthermore, the used for fitting the data the model of

N.Achasov describes the whole mass spectrum well.

The measured branching ratios BR(¢ — fo7),

BR(¢ — ap7) and coupling constants g?‘KK’ g?mr, -

strongly model dependent.

The obtained data contradict conventional qq structure of

fo, ap scalars, but support their exotic ggqq structure.

X771 DOD) ONA O NT e .. s
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l ¢ — n'y decay rate with CMD-2 '

ete” > —>n'y, 0 > ataTn, n— vy

580
—
=0l
560 [
550 [
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O-=-NWPPUTONOOO
T T T

1 14 AA 1 n 2 i n 1
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3

Figure 15: Two photon Figure 16: Recoil pho-
mass spectra versus recoil ton energy spectrum

photon energy.

- +5.2 -5
CMD-2:1996 - B,., = 10.1153 .10
CMD-2:1998 - B, = 82770 +1.-107°

. +3.4 -5
SND :1998 - B/, 6.715 - 10

l SND and CMD-2 Averaged Data '

Baver.(n'y) = 7.7113 - 1075
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l New Radiative Decay Data from VEPP-2M, '

lnot included into PDG-1998 Tables '

Process

Branch.SND

Branch,CMD

PDG-1998

o — 7707r0'y

11.4+1.6

10.8 £ 1.9

< 100.

o — 7T+7r_'y

< 3.

® — foy

34.2 +4.33

31.1 £2.3

< 100.

¢ — nmly

8.9+ 1.5

9.0 £ 2.6

< 250.

¢ — n'y

6.7 & 3.2

8.7+ 2.1

12. £ 6.

p — w00

4.7+ 1.7

w — w70

9.5+5

7.21+2.5

Branching Ratios - in units of 107°

X771 DOD) ONA O NT e ..
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Decay ¢ — wm®.

ete™ — p, pt » wr® o~ 8nb,

¢ — wr’® Ba5-107°
2

m 4
cwn(E) =0o(E) - |1 — Z;f%ﬁ

og-12|?

B(¢p — w7'('0) = 55

|1 Z| =~ 15%

E

1996 data:
Phis.Lett. B449(1999) p.122
B 0o =(4.8772+0.8)-107°

=
o))

I
i

¢ —wT

=
N

=
c
£
c
9
4
=
(3]
)
]
o
>

1998 data:
B, .0 = (4.6+£1.0£0.6)-107°
1000 1020 1040 1060 Re(Z) = 0.112 £ 0.015,

E(MeV) Im(Z) = —0.104 £+ 0.022

-
T T

o
®

Discussion.

VDM+standard w — ¢ mixing: (8 = 9) 10 °
N.N.Achasov,A.A.Kozhevnikov, Int.J.Mod.Phys. A7(1992) 4825.
standard ¢ — w mixing ‘weak’ ¢ — w mixing

Re(Z) =0.2+0.3 Re(Z) = 0.1+ 0.2
Im(Z) ~ —0.10 = 0.20 Im(Z) = —0.15 =~ 0.25
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l Summary of ¢ rare decays from VEPP-2M. '

Hadronic decays.

Decay BT(10_5) PDG

¢ — wm 54 1.5+0.5 SND

b — T 71+1.0+1.1 SND 8"}
18 2.5+ 1.9 CMD

¢ > ntx ntx™ | 0.77+0.21+0.20 | CMD < 87%

Radiative decays.

¢ — nly 6.7757% SND 1217
g.2t2 ¢ CMD

¢ — w0V~ 11.44+1.0+1.2 SND < 100
10.8+£1.74+0.9 CMD

¢ — nu’y 89+1.4+0.6 SND < 250

9.0£24+1.0 CMD

Other electromagnetic decays.

b — pp 31.4+22+1.4 SND 25 + 4
28 + 3.0 + 4.6 CMD
¢ — ppy 1.3 £ 0.6 CMD | 2.3+1.0
é — nete” 14.2+3.9+2.3 SND 1313
11.2+ 1.7+ 1.7 CMD
¢ — mleTe™ 1.29 +0.29+0.19 | CMD < 12

X771 DOD) ONA O NT e .. o
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I Decays p,w — w°7’7. '
l Old VEPP-2M data on the decay p — 77 1. '

Ref: Phys.Rep, v.202 No.3 (1991) 99

B(p — wtn ) = 0.99 +
0.04 £ 0.15%, E, > 50MeV
- bremsstrahlung

B(p - wtn~v) = 1.3 +

0.6 - 10~%, E, > 200MeV

PS - structural radiation, due to

I ) a possible scalar resonance o
200 300 in 7t 7~ -system. I'(poy) =~
EMeV o) kev

Figure 17: p — 7r+7r_'y
photon spectrum. Points
- experiment, solid line -
bremsstrahlung (M.C.)
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IDecays p,w — 11y, New SND Data. '

PDG(1998): BR(w — n°n%y) =7.24+25.107°

o o
Eo 62
T LI

o
w
T T

Born cross section, nb?
Born cross section, nb?t

o

800
2E, MoV

Figure 18 Born cross section. Figure 19 Born cross section.

The fit at 2E < 900 MeV included p,w (VMD) and and their

decays via a scalar o state.

BR(p = wn® = 7%7%y) ~107°, ' ¥ 1.5KeV — VMD

BR(w — pn°® — 7%7%y) ~ 2.6 .107°, I’ ~ 0.2KeV, — VMD
The fitting results:

BR(w — wn%) = 9-5t1 .107°, - (total)

BR(p = oy — wn%) = 4.7t1:2 .1072,

I'(p = oy = 7°n’v) =~ 7TKeV,

INw — 77%) = O.ng'gKeV, - (total)

S o X771 DOD) ONA O NT e .. s -
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I Decays p,w — w7y '

The main results:

1 - The indications of the p — w7~ ~ via a scalar state were seen
~ 10 years ago,

2 - The mesured width of p — 797~ decay agrees with ND results

T~ decay,

for p > m
3 - The measured widths I'(p — 7°7°%v), I'w — 7%7%y) exceed
VMD predictions, what could be a manifestation of #°7° bound
state, possibly ¢(400 — 1200).

4-T(p— 7°7°%) > I'(w — 7°7%y) in agreement with VMD.

5 -Four quark model of the lightest scalars, Jaffe(1977):

Figure 20: Four-quark
nonet, o is the lowest state

with the structure gqqq

S o X771 DOD) ONA O NT e .. s
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+ -

ete”™ = 7t7 7 Cross Section

100 1200 1300 1400 D06 110015061300~ 1400
2E.MeV 2E,MeV

Figure 21: Visible cross Figure 22: Total cross sec-
section tion

i 1 1 1 : -
1500 2000
2E,MeV

Figure 23: Total cross sec- Figure 24: Total cross sec-
tion tion
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_|_

ete” > ot

7~ 70 Cross Section

l Fitting by a sum of B.W. amplitudes '

oo(ete™ = ntn— 70 = ng;/gs).
5 2
2y eV Tymy (3)
Won (m%/) s — m%/ —imy Ly (s) ’
127TBVeeBVp7r
oy = 5 :
my

W, (s) is a phase space factor of the final state,
the following 4 resonances were included in the fitting:

w(783), ¢(1020), w(1600) and w(1200),
phases: ¢, (783) = 0; @4 (1020) = 7; ¢w(1200) = 7 and ¢w(1600) =0,
I'v (s)=const for w(1200) and w(1600)

Table 1: Fitted parameters of high mass w-states

Parameter w(1200) w(1600)

Meyss, MeV 1170 & 10 1643 & 14

Tets, MeV 187 + 15 272 + 29

O max,nb 7840.2 | 0.54+0.13
+1.0(syst.)

Typoo - Busy , €V 137 + 3 27 + 7
+15(syst.)

In case of other interference phases the range of parameters is:

Mcesy = 1170 == 1250 MeV, I'cpyp = 190 == 550 MeV

X771 DOD) ONA O NT e .. o
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Conclusions on w(1200).

mm The fitting with 'y (s)=const gives w(1200) parameters,
strongly dependent on interference phase choise. The
fitted mass M. ¢ in this case is close to the visible peak
position M;s.

The observed w(1200) could be w(783) radial excitation
2351 or orbital excitation 13D; (D-wave), ...

New data for the process ete™ — 7t 7~ 70 are expected

soon from CMD-2 and SND detectors at VEPP-2M.

X771 DOD) ONA O NT e ..
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VEPP-2M UPGRADE
2E=1.4 GeV — 2E=2000 MeV
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VEPP-2M & VEPP-2000 parameters

VEPP-2M
En=700 MeV

VEPP-2000
Emn=1000 MeV

510

510

900

1788

2235

2235

40

34

200
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| Contributed Papers '
l Search for Exotic Baryons with Hidden Strangeness... '

hep-ex/9907025

SPHINKS Collaboration, IHEP, Protvino, Russia

Author: L.G.Landsberg, p+ N — (SgKT) + N

1 - diffractive production, M = 1989 £ 6 MeV,I' = 91 £ 20M eV,
X(2000) is a candidate for exotic ggqss baryon

2 - produced at small p? < 0.01GeV?: X(1810) candidate:

M = 1807 £ TMeV,I' = 62 & 19MeV,

The new data agree with earlier results (1994-98) and are
supported by SELEX experiment (FNAL)

l The radiative Decays of Vector Mesons '

hep-ph/9907233
Authors: T.L.Zhuang, M.L.Yan, X.J.Wang,(China)
p =y, B~107°%,¢ - KK~,B ~ 1077,

Calculations in chiral quark model, agree with previous results,

X771 DOD) ONA O NT e .. o
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| General Conclusions '

Experiments were carried out in Novosibirsk at VEPP-2M
eT e~ collider with two collider detectors SND and CMD-2
with total integrated luminosity ~ 50pb~—1 and total

number of produced ¢ mesons ~ 4 - 107,

Electric dipole radiative decays ¢ — wmy, nm¥~y were
observed with branching ratios ~ 10~%, indicated for the

exotic 4-quark structure of lightest scalars
f0(980), ap(980).

Several new rare ¢-decays were observed with branching
fractions ~ 1074 = 107°, e.g., ¢ = wn®, ¢ = n'vy, ¢ — 4m,
¢ — mlete ...

A resonance like structure in ete™ — 77— 70 cross

section near 2F ~1.2 GeV was observed, which might be a
manifestation of the lightest excited w state,

The decays p,w — 7%y were seen. Their width exceed
VMD level, which might be a manifestation of lightest
scalar state 0(400-1200), decaying into w00,

Design and construction of a new VEPP-2000 ete™
machine with round beam for replacement of the
VEPP-2M ring is started in Novosibirsk. The maximum
designed energy of the new machine is 2E=2000 MeV,
designed luminosity - L = 1 - 1032,

X771 DOD) ONA O NT e .. o
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|General Conclusions (Cont’d) l

m= In SPHINX experiment, Protvino, the X(2000) state with

narrow width I' ~ 90 Mev was found, which is proposed as
a candidate for exotic pentaquark baryon nnnss with

hidden strangeness.

X771 DOD) ONA O NT e .. s



Search for exotic pentaquark baryons with hidden
strangeness |qqqss) in diffractive production reactions
p+N—-YK+N

Experiment SPHINX at proton beam of IHEP accelerator with E, = 70 GeV.
Reaction p+ N — [Z°KT] 4+ N; X% — A~ was separated (N-nucleon or C nucleus

for coherent reaction).
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This state is seen with high statistical level
(> 10 s.d.).
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dN/dP% — strong coherent production on C nuclei is
observed (b = 63 + 10 GeV~2)

Cross sections

o[p + N — X(2000) 4+ N]- BR[X(2000) — K]
o[p + C — X (2000) 4 Cleon. - BR[X (2000) — 0K ]

95 £ 20 nb/nucleon
260 £ 60nb/C nucleus

(£20% (system.) — Monte Carlo 4+ absolute normalization)

Unusual dynamic properties of X(2000) state

— BR[X(2000)—3> K]
a) R= BR[X(2000)—A(1232)m;prtn—] Z 1
b) M[X(2000)] < 100 MeV
For usual |qqq) isobars:
a) R < (few)-1072
b) T(M =2 2000 MeV) ~ 300 + 400 MeV

\

X(2000) is serious candidate for pen-
» taquark exotic baryon with hidden
strangeness | X (2000)) = |uudss)
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Study of coherent reaction
p+C — [Z°KT] 4+ C (P2 < 0.1GeV?)

In the M(XZ°KT) for this P2 region the X(2000) state and some threshold
structure with M ~ 1810MeV are clearly seen (this structure is practically not
seen in mass spectrum for all P% due to difficult background conditions). Study

of the yield of X(1810) as function of P2 demonstrate that this state is produced
only in the region of very small P% (<£0.01 GeV2) where it is well defined:
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olp+C — X(1810)+Clp2g o1 cevz' BRIX(1810) — K] = 215444 nb(£30% syst.)
20,

Possible explanation of unusual production properties of X(1810): may be this
is a Coulomb production process ? The value of the coherent cross section is
not in contradiction with this hypothesis which is also supported by observation
of A(1232)1 Coulomb production in the SPHINX experiment.
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Reality of X(2000) state, candidate for exotic baryon |uudss)

The data on X (2000) baryon state with unusual dynamical properties (large
decay BR with strange particle emission, limited decay width ") were obtained
with a good statistical significance in the different SPHINX runs with widely
different experimental conditions and in several kinematical regions for reaction
p+ N = [Z°K*]+ N. Due to its anomalous dynamical properties the X (2000)
state can be considered as a serious candidate for pentaquark exotic baryon
with hidden strangeness: | X (2000)) = |uudss).

New preliminary data in support of the reality of X(2000) state:

a) The SPHINX experiment (IHEP): in the study of the reaction
p+N — [T K°1+ N
s p7r0 L
The decay X(2000) — ~TK©° was also observed. These data are in a
good agreement with a previous SPHINX result (X(2000) — >0K7T).

b) The SELEX experiment in Fermilab:

in the study of M(X~KT) in the B |

diffractive production reaction T -

S+ N[ KTK ]+ N S 100 |

at Ey- ~ 600GeV. The peak has = .. F

parameters which are very close to .

X (2000) (M = 1962 £+ 12MeV;I' = o
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Figure: Mass spectrum M(Z-KT) 2 2.5 3
after background subtraction M{EK), Gav

Now more than an order of magnitude increase of statistics for diffractive proton
reactions was obtained with the totally upgraded SPHINX setup.
The analysis of this statistics is in progress.



Study of Coulomb production reactions with the SELEX
setup

Nh—a+7)

O Coulomb =— 0]

from QED

e Measurements were done on the Fermilab’'s Tevatron. The negative beam
momentum P ~ 600GeV (~50%>";~50%n")

e 7 + (C;Cu;Pb) = (#t7n 7)) + (C; Cu; Pb)
The Coulomb production is separated at P% < 0.001 GeV? (after diffractive
background subtruction)
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These Coulomb production reac-
tions were well separated. Re-
sults for radiative widths are in
progress.

Search for Ly A
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Very low upper bound for SU(3) forbidden radiative decay width

is obtained: M(Z*(1385)" - X~ 4+ v) < 7KeV (95% c.l.)

Theoretical expectations: ~ 1+ 10KeV




