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Summary

B A narrow structure (I ~ 30 MeV and M ~ 1900 MeV)
observed by E687 in the 6 pions final state data of the
diffractive photoproduction and possible interpretations

(P.L. Frabetti et al. Phys. Lett. B514 (2001) 240)

B Connection between photoproduction and et e~ annihilation
M Set of data and fit

Il Properties of the dip

M Possible nature of the dip
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Units
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2727~ E687 data

(P. Lebrun Hadron '97, Aug. 25-30, 1997)
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Arbitrary Units

2n 27~ E687 weighted data
compared to BaBar data

(P. Lebrun Hadron '97, Aug. 25-30, 1997)
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Evidence of a narrow
resonance decaying in 6 pions

®m The E687 experiment observes a narrow dip with

M= 1911+ 4)MeV and ' = (29 £ 11)MeV
(P.L. Frabetti et al. Phys. Lett. B514 (2001) 240)
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®m The quantum numbers of this structure are
JP¢ =17, G = 41 (6 pions) and I = 1.
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Evidence of a narrow
resonance decaying in 6 pions

®m The E687 experiment observes a narrow dip with

M= 1911+ 4)MeV and ' = (29 £ 11)MeV
(P.L. Frabetti et al. Phys. Lett. B514 (2001) 240)

®m The quantum numbers of this structure are
JP¢ =17, G = 41 (6 pions) and I = 1.

m This dip is similar to that observed by the DM2 coll.
with lower statistics, in the channels ete™ — 37737~
and ete — 27t 27240,
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DM2 dataete — 37" 3n~

(DM2 “Fenice” Workshop, Frascati, 1988)
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New fit 2BW+ Jacob Slansky

1.5 GeV < Mg, < 3.0 GeV 1.65 GeV < Mg, < 2.4 GeV
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@ The data used are rescaled by the factor 1/M?
oA Breit-Wigner is added in the fit function to account the interference with the p(1700)
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New fit 2BW+ Jacob Slansky

1.65 GeV < Mg, < 2.4 GeV
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@ The data used are rescaled by the factor 1 /M2
oA Breit-Wigner is added in the fit function’to account the interference with the p(1700)

The relative phase between the dip and
the background amplifies the effect.
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Fit results

Mass Width BeeBs +3,.—/M? | Phase
Resonances _
(GeV/c?) (MeV/c?) (Yield/10 MeV) (deg.)
Vo 1.910 4+ 0.010 37+ 13 541 10 £ 30
@ 1.730 4+ 0.034 315 £+ 100 17+ 3 140 £ 10
.
Co c1 My Q I} Phase
Background
i (GeV~1) | (GeV1—®) (GeV) (GeV) (deg.)
| Fys) 84+ 55 | 900+400 | 1.65+£0.05 | 0 | 1.44+0.2 | 0 (fixed)
e M —1MM .
Fys(M) = f34(M) =co + c1 (= My BoF = 1.06

The Breit-Wigner added to the fit function
is compatible with the well known p(1700)

Narrow Structures in High Statistics Diffractive Photoproduction —p.9/18



Fit results

Mass Width BeeBg, +3,.— /M? | Phase
Resonances _
(GeV/c?) (MeV/c?) (Yield/10 MeV) (deg.)
Vo 1.910 £ 0.010 37+ 13 541 10 4= 30
Vo (62:£12)
‘W) 1.730 + 0.034 315 + 100 17 + 3 140 + 10
A\ /
| Co C1 My o B Phase
1 Background
(GeV~1) | (GeV1—2) (GeV) (GeV) (deg.)
Fs) 84455 | 9004400 | 1.65+0.05 | 0 | 1.4+0.2/| 0 (fixed)
M=t 2 /
e 0 X
FJS(M):f?I (M)=-co+c1 — =1.06

(M — Mg)2—< dof

In this case interference
only with real background

The Breit-Wigner added to the fit function
is compatible with the well known p(1700)
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Mleng meChanlsm (P.J. Franzini-F.J. Gilman)
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Complex mass

Narrow Structures in High Statistics Diffractive Photoproduction — p.10/18



Mleng meChanlsm (P.J. Franzini-F.J. Gilman)

Y V1
UaVaVaVs o A X @
-+ Complex mass
Y Vi 1

1 N 1
TR Y A

Coupling constant

Narrow Structures in High Statistics Diffractive Photoproduction — p.10/18



Mleng meChanlsm (P.J. Franzini-F.J. Gilman)

Y Vi
UaVaUaVs 6r A x @
Complex mass
gl Vi 1 1 1
~\
; SRS vy A Ve v Ly e v

Coupling constant

Narrow Structures in High Statistics Diffractive Photoproduction — p.10/18



Mleng meChanlsm (P.J. Franzini-F.J. Gilman)

UaVaValsa o A X @
Complex mass

1 1 1
TR Y A

Coupling constant

This mixing mechanism produces
a cross-section with a dip structure oo |A|2x
independent of the nature of Vj
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Not a NN bound state

B Since the dip mass (~ 1900 MeV) is similar to 20 5 this structure could be
interpreted as a NN bound state.
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Not a NN bound state

B Since the dip mass (~ 1900 MeV) is similar to 20 5 this structure could be
interpreted as a NN bound state.

Phys. Lett. B527 (2002) 39.

B Recently the OBELIX experiment £eos |-
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result. TR
esult 0.04 |- ik +*!?+ﬁ++—'|'—' ='_'J':—I:“|‘_'+_‘_|_
| | 0.03 _
| ' Trend expected
in case of resonance
at M = 1910 MeV
0.02
0.01
Qo8 imes ss ises 18 1805 il ieis

Vs(GeV)

Narrow Structures in High Statistics Diffractive Photoproduction —p.11/18



Not a NN bound state

B Since the dip mass (~ 1900 MeV) is similar to 20 5 this structure could be

interpreted as a NN bound state.

B Recently the OBELIX experiment
has looked for such a resonance in
np — 3127~ 70 with a negative
result.

B Narrow resonances, in agreement
with a NN bound state, have been
observed at ~ 1.87 GeV not con-
sistent with the E687 dip because
of the ~ mass difference.

Phys. Lett. B527 (2002) 39.
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Possible nature of the dip.
Hybrid?

B The Vp resonance could be interpreted as a hybrid ¢qg bound state.
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Possible nature of the dip.
Hybrid?

B The Vp resonance could be interpreted as a hybrid ¢qg bound state.

B The Flux-tube model (Isgur-Paton) predicts the existence of new species of

hadrons called hybrids, who have both quark and gluonic (excited color flux tube)
degrees of freedom in evidence.
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Possible nature of the dip.

B The Vp resonance could be interpreted as a hybrid ¢qg bound state.
B The Flux-tube model (Isgur-Paton) predicts the existence of new species of
hadrons called hybrids, who have both quark and gluonic (excited color flux tube)

degrees of freedom in evidence.

B Nonstrange hybrid mesons are predicted at ~ 1.9 GeV/ ( at ~ ).
i Similar predictions come also from lattice calculations.
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B These hybrids have small, but not vanishing, e.m. widths.

The breaking mechanism of the strings forbids decay into identical mesons and
imposes spin a parity of the products.
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Possible nature of the dip.

B The Vp resonance could be interpreted as a hybrid ¢qg bound state.

B The Flux-tube model (Isgur-Paton) predicts the existence of new species of
hadrons called hybrids, who have both quark and gluonic (excited color flux tube)
degrees of freedom in evidence.

B Nonstrange hybrid mesons are predicted at ~ 1.9 GeV/ ( at ~ ).
Similar predictions come also from lattice calculations.

B These hybrids have small, but not vanishing, e.m. widths.
The breaking mechanism of the strings forbids decay into identical mesons and
imposes spin a parity of the products.

These selection rules in two-body decay, should
- 5 favor high multiplicity channels and relative small
7/ widths (61 22?).
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Fit and residual of 77— E687

data (S.P. Ratti, HEP, Jerusalem, 19-26 Aug. 1997)

The high sensibility of the
E687 experiment permits

to detect clearly the
p — w Interference.
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Fit and residual of 77— E687

data (S.P. Ratti, HEP, Jerusalem, 19-26 Aug. 1997)

The high sensibility of the
EG87 experiment permits

to detect clearly the
p — w Interference.

By subtracting the interference pattern
the structure in the residual disappears.
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Possible sub-structures In

2727~ final state

The 27 t27r~ E687 data seem
to have fluctuating behaviors
in some energy regions.

{

¥6Units
8

Arbitrar

g

(P. Lebrun Hadron ‘97, Aug. 25-30, 1997)
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Possible sub-structures In
2727~ final state

(P. Lebrun Hadron ‘97, Aug. 25-30, 1997)

The 27 t27r~ E687 data seem

2500
to have fluctuating behaviors
in some energy regions.

{

¥6Units
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=
S

0

M(4T2t)(GeV/c2)
We apply the same procedure of the 2 pions.
M Doing the fit
B Computing the residual
M If there are, fitting the structures
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New fit and residual of the
27727~ rescaled data P.Lebrun Haon 37, Aug, 2530, 1997

Data and Fit
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New fit and residual of the
27727~ rescaled data P.Lebrun Haon 7, Aug, 2530, 1997)
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Fit of the residual

(P. Lebrun Hadron '97, Aug. 25-30, 1997)
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Fit of the residual

(P. Lebrun Hadron '97, Aug. 25-30, 1997)
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Resonances | I' .4, By 49, (KeV) | m(MeV) | I'(MeV) ¢(rad)
Vi (442) x 10~2 1209+6 | 218+ 16 | 2.56 +0.04
Va (5+2) x 102 1465 +8 | 265423 | 4.26 +0.08
V3 (1.1 £0.6) x 10—3 1820 + 25 | 100 + 30 0.7+0.6
Va (3+£2) x1073 2030 £20 | 170 % 80 2.6 + 0.4
Vs (1.3£0.7) x 10—3 2460 +£24 | 1904+60 | 2.5+£0.3
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Conclusions

B The dip, found at M ~ 1.9 GeV by E687 (PL. Frabetti etal. Phys. Lett. B514 (2001) 240), is
investigated by means of a new fit function. Its nature appears consistent with a
narrow resonance, strongly interfering with the vector meson p(1700).

A NN resonance is unlikely according to the negative result of OBELIX

(Phys. Lett. B527 (2002) 39).
An interpretation of this resonance as an 1~ —, isovector hybrid is in agreement

with expected mass, width and decay mode.

Narrow Structures in High Statistics Diffractive Photoproduction —p.17/18



Conclusions

B The dip, found at M ~ 1.9 GeV by E687 (PL. Frabetti etal. Phys. Lett. B514 (2001) 240), is

investigated by means of a new fit function. Its nature appears consistent with a
narrow resonance, strongly interfering with the vector meson p(1700).
A NN resonance is unlikely according to the negative result of OBELIX

(Phys. Lett. B527 (2002) 39).
An interpretation of this resonance as an 1~ —, isovector hybrid is in agreement

with expected mass, width and decay mode.

B We suggest the possible existence of some sub-structures in the 47 E687
photoproduction data (P. Lebrun Hadron'97, Aug. 25-30, 1997).

The interpretation of these structures in terms of resonances needs much more
precise data.

With a statistics one order of magnitude bigger, such as the one foreseen for
DA®NE2, the Secrets of this rich energy region could be revealed.
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