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SUMMARY : We have measured the yield of e*, e" pairs inthe reaction ¥p. — p-e-+ e” in the
invariant mass region 0,9 =M €2.2 GeV/c%, The result, based on 2x 104 events, shows
with a statistical significance of 7 standard deviations a’ new resonance-like single struc-
ture with width 5 < J' <30 MeV~  at M ~ 1100 MeV, For 1.2 <M =1,8 GeV the
data exhibit an additional wide structure, which can be accounted for by two broad resonan-
ces at about 1400 and 1700 MeV. The existence of the @'(1250) and ¢"(1600) is neither
proven nor excluded by the data,

1, - THEORETICAL BACKGROUND. -

We have carried out an experiment on thi inclusive yield of ete” pairs with the 7.2 GeV
bremsstrahlung beam of the DESY electron synchrotron. “'The reaction :

Yp =P ete”

was studied by detecting the e and e~ in the final state with a double arm magnetic spectrome-
ter. The differential production rate for this process is given by
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where + and - refer to the positron and electron respectively, N‘ is the number of protons per

em? in the target, Nyq is the number of equivalent quanta co‘llecged, £(K) is the bremsstrahlung
spectrum and Q' is the target recoil four-morentunm,

The amplitude Ay is expressed by:

Ap = Apy * Ao+ QED terms corresponding to diagrams (2)
' ~ in which the e*e” pairs are connec:
ted to more than two V-rays.



Apgps °  the Bethe-Heitler amplitude, describes QED to the first order, according to the follow-
ing diagrams:

Following refs, (1) and (2) we write:
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Here Ku1s the incident photon four-momentum, M _ is the proton masgs and q, is the momentum .
transfer of the pa1r Q“ and Q‘ are the proton il?ﬂtlal and final four momen ,gf“’»ls the
metric: 1, -1, -1,
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W2 = 4Mp(lGE| —rlGM- {1 -%), where 1 = q/4Mp

The .magnetic and electric form factors are related to each otherby GM = 2,79 GL The measu-
red value of the hydrogen elastic form factor from ref. (3) has been used to calculate the B}H con
tribution.

Correctl%ns due to inelastic Bethe-Heitler processes have been calculated by replacing in

(3) 6(Q2 p“) with 1/2@ and W‘{l and ng with
inel ¥ Mp
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Here x = T and ¥ =x - 2;[ .9 and .o, , which are functions of q2 and Q"’, are the trans

verse and longitudinal virtual phot%productmn cross sections. Values of ¢; and oy have been taken
from refs. (2) and (4), Inelastic corrections have been found to be of the order 'of 10%.

Radiative corrections to the-elastic Bethe-Heitler productlon have been calculated according
to-ref. (5) and found to be of the order of - 10%;



‘AC in-equation(2) is the Compton gcattering amplitude, which is represented by the-diagram
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 where z is the direction of the incoming photon.
In the framework of the vector dominance model, where the hadronic ¢lectromagnetic current is a
- linear combination of vector meson fields, AC. can be parametrized, assuming helicity conserva-
tion, "as : .
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He’ii&, m,. is the mags of the vector meson; 1 = r-‘f'q‘Z,, bv is the slope of the cross-gection for vec~
tor meson photoproduction on proton; @, + wf2 is the relative phase between the vector meson
photoproduction amplitude and the B H amplitude; J’V/An is the vectoi meson-phofon coupling
congtant,

The interference term between the Bethe-Heitler and Compton amplitudes is given by:
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Here € and &' are respectively the polarization four-vectors of the incoming photon and of the
outgoing vector meson. Contri butions due to the interference of Apy with higher order QED
terms have been estimated according to{8) to be about 0. 1% of the elastic B H rate, and have
therefore been neglected.

Since A is antisymmetric in p, and p_, with a symmetric setup like that of this experiment, .
when integrating over the detector acceptance in order to get the mass distribution, the interferen
ce term (6) does not contribute, However, if each event ig entered into.a mass 1ot wi.t‘h‘_t}.x_g "We_ig}it
sign(l;ﬁ';;_:o‘ -{P 16) @, being the projected angle on the horizontal plane of the positron with.
regpect to the pho"ton"'b'eam, and 0_ being that of the electron), only the interference effect con-
tributes to the yield. When the Bethe-Heitler amplitude is found to be mich larger thai that ‘of the



Compton process, as’'in'this experiment, the interference plot is.a much more sensitive way of
looking for structures than the invariant mass plot. ‘ '

2, - EXPERIMENTAL SET-UP AND DATA REDUCTION, -

The detail of the spectrometer!’) is shown in Fig. 1. The bremsstrahlung photon beam, pro
duced by the 7. 2 GeV DESY electron synchrotron and focussed to a spot size 10x35 mmz, passes

Proportional chambers
A,B, C and Hodoscopes
Cerenkov counters

Shower countelr

Photons

[PRCRIRR RSB

Fig, 1 - Side and plan views ofthe spectrometer.

through a liguid hydrogen target 100 cm long and 5 cm in diameter. Beam intensity is monitored by
a Wilson-type quantameter whose calibration is known to * 29%. Three telescopes, two looking at the
Hy target and one at a thin mylar window in the beam path, monitor the stability of the quantameter.
The spectrometer is mounted on two.platforms pivoting about the target in the horizontal plane from
-10° to a maximum of +20°, The observed production angles of the produced pairs ¢an thus be varied
on either side of the incident photon beam. The central spectrometer momentum is chosen to be 2700
MeV. The bending plane is perpendicular to the production plane. This optimizes the mass resolu-
tion, since opening angle and momentum are measured independently of each other. The pair mass
M ig obtained from the positron and electron momenta p, and p_ -and the opening ‘angle' 649 of the
pairby: -

2 2
M = 2(E+E_ - p,p_cos 012) +2 m

Iri each arm, two DESY MA magnets with the gap enlarged to 50 cm to increase the spectrometer
acceptance, bend a 2700 MeV particle vertically by 13,80, Fig, 2 shows the p-@ acceptance of
each arm, With the magnets positioned as'in the spectrometer, the magnetic field hag.-been map-
ped at 105 points with a'three dimensional Hall probe to a relative accuracy of ~ 1074, During the
experiment, the magnet current is held constant to approximately one part in- 104, -



Two threshold Cerenkov-counters; €0
and C1, are used in each arm to identify elec.
trons. To reduce the possibility of triggering
on those pions which produce knock-bn elec-
trons in C0, this counter is located inside the
second magnet. CO is filled with 80% A +
+20% 09 at atmospheric pressure. We have
found(8) that this mixture scintillates very
little, evenless than Hy or COZ' The Ceren~
kov light is focused by a3 mm thick precision
spherical mirror, followed by a parabolic.mir-
ror; onto a XP2041 photomultiplier. An ave-
rage of twelve photoelectrons are produced
when an electron passes through the Cerenkov
counter, The measured efficiency of CO0 was
betier then 0,99 for all useful trajectories, ar
shown in Fig, 3. Cl.is filled with CO; at atmo
sphemc pressure, The efficiency of Cl has

‘been measured in single arm runs to be better -

than 99.5%, The pulse height spectrum of C0
for reconstructed pdirs’is shown'in Fig, 4,
showing: a very clean electron signal.

006

£ = 2700MeV

=10

Fig. 2 -p'- ¢ acceptance of one spectrometer
Tpi central’ spectrometer momentum ; @ '=

= vertical angle), The smearing effect of the
extended target is included,
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Fig. 3 - Efficiency map of a Cerenkov

120 180 240 300

counter CO over the usefxxilf:. phase space, F‘w 4 . Bxperimental pulse height spectrum in a.
Each of thefiffeen sectors of the entrance ounter €0 for a sample of events (reconstructed

face has been projected’ nine times over left~right pairs),
the corresponding sectionjof the r&ar face, t{rons is also shown,

An efficiency larger than 0. 99 was found
in all cases (for simplicity, the efficien
oy is quoted only in a few areas in figure).

The cut used to define good elec

BH.

Shower counters are used at the end of each spec'{rometer arm.to further disériminate agalnst
charged ‘hadrons, Each shower hodoscope is gplit into gsever elements, Each el@men‘c ig a lead«lucite

sandwich of 12 padiation lengths,

Behind the magnets aré threé banks of hodoscope courters A, B, and'C, and proportional wire
chambers to measure the momentum p and the angles 8 and @ of each particle, The space resolu-



tion is determined by the chambers. Each chamber has 2.orthogonal sense planes with a wire spac
ing of 2 mm. Each chamber is rotated by 10° with respect to the preceding one to disentangle am>
biguities in multitrack triggers. The time resolution is determined by the hodoscopes. Hodoscopes
A and B comprise two 8 -counter planes each. The scintillator strips are rotated by 450 with res-
pect to the chamber wires to further improve the resolution of ambiguities in the track reconstruc
tion, These counters are 1,5.and 3 mm thick respectively, in order to redice multiple scattering.
The timing of the signal of each hodoscope counter relative to the main trigger is-registered for
each event. After correcting each hodoscope time-of-flight for the particle position in the counter,
the rejection .of accidental tracks in-the chambers is improved by a factor of 20.

During the runs, the voltagésof -all counters are periodically monitored, and kept constant'to
within ¥ 1 V., The timing of all hodoscopes and the gain of the shower and the Cerenkov counters
are checked by the computer with pulsed light dicdes on each counter. The operation of each of the

PWC amplifiers is also monitored by the computer with a set of pulsers‘capacitively coupled to
the chamber sense wires,

The on-line signature of an electron pair is given by the coincidence (within ¥ 15 ns) of the
four Cerenkov counters and the two shower hodoscopes. When a trigger occurs, the following in.
formation is recorded on tape: the pulse heights of the triggering counters,the TOF's of the trig-
gering counters and of the hodoscope counters relative to the trigger signal, and the addresses.of .
the fired PWC wires. The relative timing of the two CO counters for electron pairg is shown in
Fig. 5. The pulse height of the shower counters -as a function of the electron momentum is shown
in Fig. ‘6, The event distribution as a function of the shower pulse heights in the two arms is
shown in a scatter diagram in Fig. 7-

lev
500+
400+
300+
200+
1001 )

Fig. 5 - Time-of-flight spec

cut trum between the two C0 Ce-

e e peon fspengoms 1 1-\ . e renkov counters for electron

20 415 <10 5 0 5 10 18 20 pairs. Cuts used to define a

) T rs good pair are also shown.

Trajectories are reconstructed if at least four PWC planes in each arm are fired, Fig. 8
shows the 2,2 distribution of the reconstructed tracks. A cut is applied, and tracks with a %
greater than 15 are rejected. In-the reconstruction of the trajectories, the proper.cou:nfers in
the hodoscopes are checked against. -If more than two counters fail to fire, or have bad. timing,

-the track is rejected. Using this criterion, less than 1% of the good events is estimated to be lost,
The track is then extended into the shower hodoscope, whose corresponding counter is required to
have a signal, ' ‘ ' ‘ :
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Fig, 8 - Xz distribution for reconstructed trajectories. Trajectories. .are
vejected if 22 = 15, :

- The momenta of the two tracks of an event are calculated by tracing the trajectories..in the
wire chambers back through the measured magnetic field, ‘and by insisting that they meef::on'the /'
horizontal plane containing the beam axis. The source distribution on this plane is shown in ’Fig‘. g
9. Two independent programs for the event reconstruction from the PWC tracks have beerused.
The.agreement is better than 1% in the reconstruction of events, and better than 0, 1% in the
e-pair mass. ;

The cuts applied in the off-line analysis to the left-right TOF, to the pulse-height in the sho
wer counters and to the target dimensions are shown in Figs. 5, 6 and 9 respectively. With the
adopted pulse height cutg,the hadron contamination is estimated to be less than 2%, and the elec-
tron-pair loss alsoless than 2%. Correction for accidentals is ~ 0. 5% after TOF and target cuts,
The loss due to target cuts is ~ 1%, The loss due to TOF cuts was found to be ~ 8%. This is esti
mated by studying the TOF of the trigger counters one versus the other, and also independently by
flashing the light diodes of all triggering counters during beam bursts. Empty target correction
was found to be negligibly small, ’

To keep radiative corrections and bremsstrahlung losses constant, the central momentum
of the gpectrometer and the top energy of the beam were held fixed through the entire experiment.
The full'mass range to be covered in the experiment was spanned by varying the spectrometer
angles.

Dsata have been taken st four angular settings with the two spectrometess positioned symme-
trically at 13, 15, 16 and 19 degrees with respect to the beam. The mass acceptance for the
spectrometer at these four settings is shown in Fig, 10, During the runs, the polarity of each arm
wag get alternatively for positrons and-electrons. At each setting, the same amount of equivalent
quanta was.accumulated for each polarity in order to cancel out possgible effects of minor asymme
tries,
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3. - EXPERIMENTAL RESULTS. -

Fig. 11 shows the measured e*e” mass distribution at the four angular settings. The para-
meters used in the Monte Carlo calculation to generate p, @, and ¢ are listed in Table I, The
expected $-meson rate has been calculated by taking radistive corrections ( ~ -12%) into account
following ref, (9), The vector meson contribution in the accepted mass range is essentially due to
the ¢ production superimposed on the g-tail. Table II summarizes the various contributions to
the ete” yield,

’

TABLE I - Parameters uged in the various Monte Carlo calculations,

12 ; ; de | (%)
M r |5 1FO(?’p ~>Vp) | b (slope) BR a .. " @
t=0
D )
1 pub GeV — ) oy
MeV | MeV (asymptotic) GeV pb GeV degrees
e | 770| 150 | 1201V 7,800 | 4 97x10-3(12) 11,80(13)
o] 183] 10 12.5(14)(+) 7.2014) | 0.904x10-3(12) 52, 80(15)
& | 1020 4.2| 2.8(l8)(0) 5,5(16) 1,07x10-3012) 250(17)
@' {1550 | 300 10(18) 5.6(18) | 5 73510-5(19) 25°
2 m
vaegte” 7y I,
(+) We use an energy dependent fit to the data of Ref, (14) :
(o) We use an energy dependent fit to the data of Ref, (20).
TABLE II - Computed and measured yields of.e’e" pairs,
Spectrometer
— KO (o] [e] 0O
Source T angle 13 15 16 19
QED elastic 9108t 128 | 5992t 82 582t 35 2427t 4
1QED inelastic 6467 52618 237t3 22%0.3
|QED radiative corrections -6837T 10 -460%t s -202t3 -20t0.3
0+ o + ¢ production 1192 %76 528 T 46 169T15 60,2
Total expected yield 102631221 | 6586%140 | 2786756 250t4.8
Total measured yield 10302t101 | 6739182 30277155 307118 (%)
Number of eq. quanta 3.07x1026 | 5.64x10%6] 4.1x10%6 | 2.0x10'8
collected

(%) A systematic error of £5% must be added to the errors quoted in this row due
to uncertainties in proton electric and magnetic form factors,quantameter eca
libration, event losses, accidentals, etc.
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Fig, 11 - Mass spectrum of ete” pairs at the different angular settings. The golid line
represerits the QED yield. The dashed line indicates the o, @ and ] contribution.
Computed yields are normalized to the same number of equivalent guanta,
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Fig. 12 shows the invariant mass distribution, after removing QED contributions. The good
agreement between expectation and experiment over the full mass range at 139 indicates that all sy
stematic incertitudes have been understood and taken into account satisfactorily. However, data )
taken at larger angles (viz. with acceptance centered at larger mass values) show deviations from
the expected yield at masses larger thanthe & mass, which increase with fincreasing opening an-
gle. Atthe ¢ mass, however, one always gets the same sort of agregment as at 0 = 130, We ob-
serve that the Compton production of vector mesontbehaves as l\TC‘mp &P , where p?' = (p4 +P )2,
and therefore does not stron%ly depend enthe opening angle 8 of the e¥e~ pair, whereas the B H
contribution is Npy ~ p'20"' and decreasesg very tast with increasing 0. Therefore this andmaly
is -suggestive of Compton production of vector mesons with mass larger than the ¢ mass, For

P

4 oy
200:F

150

1001

M (o2
50t
LOF
30
20F
10}

20}

10F

i3 MeV

1 1 i L | L ] 1 i i "l 1 i 1 i 1

800 1000 1200 1400 1600 1800 2000 2200

Pig, 12 - Yield of eTe” pairs with QED contributions removed, The solid line indi-
cat es the contribution from ¢, @, and ¢, The dashed line indicates what would
be contributed by two resonances at 1400 MeV and 1700 MeV generated ac-
cording to the parameters of Table III.
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instance the data at the 18° settmg for masses ~ 2150 MeV is very different from expectation,
For 2100 £ M < 2240 MeV, 1.8%1,4 events are expected and 18 events are found.

Fig. 13 shows the interference pattern at the four angular settings.. The dashed curve shows
the expected distributions for ¢, @, and ¢ interference using the parameters of Table I.

, ev sb‘ﬂl |

100
80+
60
40
20

13°

L

-20
-4,0f

Lor
150

201

¥

=20

201

10¢

i

-

o
T

DN ON S O ®

HUP IR | ey % : L ) 3 i 4 i foiilausy
L ) e + + + + t +
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Fig 3 - Interference gpectra for the same events displayed in Fig, 12 The dashecf
ine represents the ¢, @, and ¢ interference pattern, predicted by Monte Carlo
.ﬂculatmn with the parameters of Tablc. I, The solid line ig the 0"(1600) contribu~

tion as expected from the measured(18, 19,21, 22,23, 24) parameters (also listed in

Table 1).Predicted and observed yields are normalized to the same number of equi-

valent quanta, N
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Fig. 14 illustrates how im 4 given mass bin (1000 € M <1020 MeV) the interference signal ig
obtained. To check that the observed asymmetry is a real effect, we have anilyzed the approxima
tively 3000 events at 0 = 130 and 15°, which fullfill all requirements for a.good pair except that

N, 337 positrons N.. 349 clectrons
04 ev in the vight 40t ev ~-1 in the right »
30 arm 30 | arm  N,-N.
20 | L_‘_ 20 __IJ i 20
18‘ . | ! | - 18‘ T ‘1‘347;212‘—»-'_" 18' A 82 e
- u T ) T L x L T ¥ L Al "x i T ’, x
04 0 e -10} [9‘_’_[,:"'
RRLL =20 : -

Fig. 14 - This figure illustrates in detail how the interference slgnal is obtained, for the par-
ticular case 1.0 < M =.1,04 GeV and 0 = 13°% At x <0, the positrons dominate over the elec
‘trons by 219 -'137 = 82, and viceversa ai x = 0 (212 - 118 = 94 electrons more then positrons),
The total interference is 82 + 94 = 176 events, PR(L and OR are the lepton momentum"and
angle respectively, .in the right (left) spectrometer, OL,(R ig ttw projected production angle
ont the horizontal plane.

their pulse height in the shoyer counters is smaller than the cut applied to define good electrons,
As seen in Fig. '15, the result is consistent with no asymmetry at any mass value. o

In the @ = 15° gnd 169 interference plots of Fig. 13 one observes a narrow structure at 1.1
GeV. On the-other hand, because of the mass resolution of ™~ 20 MeV FWHM, the strong ¢
signal in the 13° data makes the separation of the signal at 1.1 GeV not as distinct, It however
still shows up as a shoulder for M > Mg . Summing up from 1080 MeV to 1120 MeV, the devia-
tion from the expected d1str1butlon due to @, @, and & around 1,1 GeV is 128 T 27 events in
the 13° data, 93 * 19 in the 15° data, and 19 £ 10 in the 160 data, This corresponds to a total of
seven standard deviations. Assuming:a mass of 1100 MeV, a width of 20 MeV, and a slope of
6 Gev-2, which is consgistent with the data, it is found that a value of BR(dg/dt) (¥Yp — Vp) =
=3,7x10-> ub GeV-2 can account for the signal in all three angular settings, as shown in
Fig, 16. Pig. 16 also allows to set@lower limit to the width of the 1106 ztructure. Indeed, for a
given interference signal, the peak productlon rate in the invariant mass distribution is almost. in
‘versely proportional to the width of the structure, as long as the width is smaller than the adopted
mass bin. From the signals in the mass plot which are expected for widths of the 1100 structure
of 1, 5 and 20 MeV, as shown in Fig, 16, we estimate that the width is between 5 and 30 MeV., It
has to be pointed out that the statistical significance of the 1100 signal is related to the adopted
o -tail parametrization and‘ ¢ -photoproduction phase, Fig, 17:shows the predicted interference
patterns at 0 = 15° when the ‘p-tail is described by the Jackson relativistic forrnula(m), and the
P -production phase’'is assumed to be zero, We find that within this model the evidence for the new
1100 structure is put into question more than in any assumption that we have been able to think:-of,
?bn the other hand, this model is unable 1o predict cor‘rec‘tly the interference pattern around the

-mass,

In all plots of Fig., 13, there is a large excess of events in the mass region from 1200 to
1800 MeV, Although this data cannot lead to a unique interpretation, we have searched for pos-
gible underlying physical processes by fitting the experimental interference distributions with
~one, two, three and four resonances, with unknown mass, width, production crogs-section and
‘phage inh the mass range between 1200 and 1800 MeV,

The fitted resonsnce parameters are given'in Table III and the fitted curves are shown in
Figs. 18 and 19, The overall agreement of each fit with the data is quite good, We congider that
this is an important internal consistency check of the data'taken at different angular settivgs,

Although no fit. can be preferred on a purely statistical bage, we would like to ‘poih‘b out. a
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Fig. 15.- Masgs and interferenceé spectra for hadron pairs. A hadron pair {s defined
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trons {see Fig, 7). Noi only the d-signal hag disappeared.but also the data are con~-
sistent with no interference signal at any mass=value.
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Fig, 17 - Measured interference pattern at 150, The dashed line represents the ¢ and ¢ contri
bution, as calculated sccording to the parameéters of Table 1, "J[‘he""‘@'ftail is described; as explai
ned in Section 1, by the resonance formula with a constant width ‘Fy. The solid lines is the ¢ and
P contribution, asguming the ‘¢ phase equal to.zero and describmg the ¢ productlon term by the

resonance formula with a mass dependent width:  oowmpw 220 am? :
roe 8yl @ Y2 (10)
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TABLE Il - Parameters of the resonance fits tothe interference signal in the mass range
1200 = M = 1800 MeV {0},

M —-- 49 2
r 3, at ; .
v v Yv/4“ t=0(Yp —»Vp) Py X |degrees of freedom
(MeV) (MeV}) pb CeV-2 {degrees)
1 res, fit | 1443%41 | 469%82 16.6%4.0 0.0+ 114/131
2 res. fit | 1394F11 | 245%48 3.5t0.7 6.2%2.5
1710%t24 | 3937% 105 3.5%0,3 7.1%8.0 99/126
3res, fit. | 1381t s | 245%15 | 3.2%0.5 6 t1.5
1600+ 30 | 430t 121 1.8%0.7 7.0t 13.0 98/122
176071 32 91+89 0.15%0, 16 23.0%23.0
4res. fit | 1253716 | 120%38 0.16%0.1 6. 8(x)
- 1401tg 134t 18 1.0%0.2 11.0%9.0 .
1540126 | 230%21 | 0.87%0.25 1.2%6.0 | 93/118
1766718 139% 30 0.6%0.15 29,0%5.0

(o) The slope value b. is assumed tobe 6 GeV-2  for all resonances. This value is found
to be well consistent with the data at all masses,

{+) In this particular fit the phase was kept fixed to zero, since otherwise an unphysical nega
tive phase was found by the fit,

(x) Kept fixed in the fit,

number of features-which are of interest. In the one resonance fit, one observes an.excess of
events at M > 1640 MeV, Adding up data at all angles, the excess for 1640 < M < 1840 MeV is a
4.5 g.d. effect. In addition, the fitted values M:-= 1443t 41 MeV and, more important,

1
T %% =0 (yp->Vp) = 16,6740 b GeV"Z, are quite far from the previously measured values
yv/4n
of the only vector meson which is so far well established(le" 18,21,22,23, 24), the @"(1600), the

mass. of which is between 1550 and 1600 MeV-and 1 do -2.5 bGeV-2, An unsucess-

) .
yv/m t=0

full attempt to account for our data with a @"(1600) with these parameters (see in Table I) was
shown in Fig. 13, We have found in particular that, for any value of @y, the integrated area
below the solid line does not vary by more than 20%., We conclude that no single resonance like
structure; as the 0"(1600), can properly account for our data,

In the two resonance fit the agreement between predicted and experimental yields is appre-
ciably improved, and one cannot find any local systematic disagreement as the one discussed
above. These facts favour the existence of two vector mesons, with masses -~ 1400 and. ~ 1700
MeV (geeTable III),

Only the three resonance fit is able to indicate a resonance at M ~ 1600 MeV, which could
be identified as the @". The quality of the fit, however, is inno respect improved over that of
the two resonance fit. The fit therefore would deserve consideration only if one takes the attitude
that the ©"{1800) is sc well established, that it must be included in the fit, The parameters of the
0" and of the two additional resonances, which would be indicated in this case, are listed in Table
111,

In the four resonance fit, an additional resonance is indicated at. M '~ 1250 MeV, again with

negligible statistical evidence. Similar to wha’&lggserved above, this fit can be of interest only if
one believes that in addition to the 0"(1600), also the 0'(1250).is well establigshed by other expe-
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riments(zls'ss), such that it must be included in the fit, The parameters of the .p', ¢" and of the
two new resonances which would be indicated in this case are listed in Table 1II,

4, - CONCLUSIONS, -

We quote in summary the results of our search for photoproduced vector mesons decaying
into e¥e™ inthe mass region 0,9 % M X 2,2 GeV  as follows. A new structure of mass ~:1100
MeV and width 5 < I"¥ 30 MeV is .strongly indicated by the data, Within the only model which can
reproduce the interferencepatterninthe (B-region, the 1100 MeV signal has a statistical significan
ce of 7 s.d, Between 1200 and 1800 MeV, although one cannot reach any firm conclusion, the rat-
her complex interference pattern is indicative of more than one underlying resonances, The most
-economical interpretation suggests two newbroad structures at 1400 and 1700 MeV, while no com
pélling evidence for either-the ©"(1600) or the :@'(1250) is contained in the data, If one agsumes
that the  0"(1600), or both the - @"(1600) and the ¢'(1250), have been esgtablished by other experi~
ments, such-that they should be included in the fits, the data would still indicate the existence of
two new structures at about 1400 and 1700 MeV,
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