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The E687 experiment

The E687 collaboration has collected a large sample of high energy
photoproduction events, recorded with the E687 spectrometer during
the 1990/91 fixed runs at the wide band photon beam at Fermilab.

E687 Is alarge acceptance multiparticle magnetic spectrometer
optimized to study photoproduced charmed mesons.

Pions are produced from the photon interaction in a4 cm long
Beryllium target.

E687 Is equipped with avery powerful vertex detector,
el ectromagnetic and hadronic calorimeters, Cerenkov and muon
detectors.

A very large sample of events concerning vector meson diffractive
photoproduction has become available too.



Numtra=132 AR RN brsan | [BEST deltector F, = 25407 26-MAY.53 22:202

Ntralk =10 Trdg: 101 PRgAas

Nagdw = 2 Akdm: 1 11 11 1 Ev #:
Meads = 2 = File: VM4DETEDK AD-LIGET S DE QL 13A TAT Run: 2925, ppill:; 285, Evant; 12:
Miorarka
Spectrommeter frame Mic Tre.Ca
ooa-bend projction
1 d i
2 1 2
a 2 z
d .
& .
i o5 1
7o 1
Omox E .
JmuoH l!l -3 .
)
Ry n .
[mulx [muix |12 .
L [[-uiu
natatl T
M1 M2 Faa—. Tri. Mic.te
Fx¥
0g (1 Ca & & i 2
c2 L HC s 2 2 3
| ] g g I |
I L] 1 i
“';FL;F TE Chey =~ b s § i
| 1
Egm 7 . 1
E .1
TR i
i 71
\/ [mulb
Fl P P
-1.5“- [mulr
180
=20,
=220,
=240,
=25,
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr"'h—\.I.

=S =M}, 1Y 400, 111 12040, 16010,




Selection of 3" 3m diffractive events

Events with identified K * or p have been rgected and at lead 4 out of
the 6 particlesare requested to be identified as 1t .

The final stateswith 1° are rejected by requiring no vsible energy in the
electromagnetic calorimeters.

At our energies the four momentum transfer squared t hasbeen
approximated by the total transverse momentum squared P> of the
hadronic final state diffracively produced, becausewe don't measure
the incoming phdon energy, event by event.

Thisdistribution hasbeen fit by two exporentials : a wherent
contribution with a dope B,=54 GeV-2 and an incoherent one with slope
B,=5.1GeV-2

Taking orly events with P>< 40 MeV?2 a contamination from non

diff ractive events of abou 50% has been evaluated.The dif fractive mass

distribution is obtained subtracting the distribution d the rgjected
events, properly normali zed.
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P2; Distribution
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31" 31 Mass Distribution
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Fitting the datain the 1.6 + 2.2 GeV mass range

A three parameter polynomial fit hasbeen performed to explore the
hypahegsthat the gructureis a satistical fluctuation.

The confidence level (CL) of thisfit isgoodeverywhere with the
exception d the interval centered at 1.9 GeV/c2.

Adding aBreit Wigner doesnat improve thefit :
CL ~10°3 are obtained.



Fitting the datain the 1.6 + 2.2 GeV mass range
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The p content in thedip region
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Unfolding the mass resolution

Because of the narrow width of the dip, the unfolding of the E687 mass
resolution (=10 MeV ) has been done .

The experimental distribution b(x) and the unfolded one a(x) are related,in
first approximation,

a(x) ~ b(x) - 0.502 (x)’

Thefit isused to achieve b(x)" .
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Fitting the datain the 1.6 + 2.2 GeV mass range

WA fit has been performed adding coherently arelativistic Breit-
Wigner resonance to a diffractive continuum contribution

B The continuum probabili ty distribution F,(M) hasbeen modeled
after a Jacob-Slansky diffractive parameterization

-B
e|\/|-|\/|0
FJS(M) =CT+C y f ZJS(M)
(M _ M o) .

mf (M) isasumed to be purely real, squareroat of the probability
function F¢(M)
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Fitting the datain the 1.6 + 2.2 GeV mass range

mFor thefit , arelative phasefactor €¢ ,independent of mass and a
normalizing factor a. multiplied arelativistic Breit-Wigner resonance
term, giving the overall amplitude

- M€
Mz2-M? +iM T

A(M) =f:M) + &

BMasss and widths ae shownin Table 1.

W For the narrow reonanceat M=1.911+ 0.004GeV/c?2 we quae a
width ' =29+ 11 MeV/c?
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Fitting the datain the 1.6 + 2.2 GeV mass range

40 i
i 100
tHit
+
¢+++++++ﬂ++++ ““““““““““““““

16



Table 1

M, (GeV/c?) 1.911 + 0.004
[ (MeV/c?) 29+ 11

alf (M) 0.31+0.07
@(deg.) 62 + 12
x4/dof 1.1

M, 1.49 + 0.02
Co 0+50

C, 960 + 80

B 05+03

a 1.8+ 0.2
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DMZ2 Data

Indications for adip at 1.9 GeV/c? threshold came also
from DM 2 data that showed a narrow structure at M~ 1.90GeV/c?.

The statistical significance of e € — 31" 31T IS poar.

The other plot shows theyield of > 3 charged particles plus = 2 phaons
or = 5 charged particles.

The detection efficiency for T reconstruction waspoa and additional
hypahess ae needed to dsentangle the various dhannels contributing
tothisplot,evenif itislikely that e" e - 21t 21t 21° isthe main
contribution.
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(DM 2 unpublished) e" € - 311" 31T
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Other possible structures in diffractive
photoproduction by E687 ?

E687 data suggest also other structures in 2121t
data when plotting the residual (fit-data)
distributions.

These structures are absent 1n the 11T data.
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E687 TUTT  diffractive photoproduction

-----------
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Conclusions

The diffractive photoproduction of 3m™ 31
final states has been measured by EG87.

Evidence has been found for a new
structure at:

M=1.911 + 0.004 GeV
(preliminary) [ =29+ 11 MeV

The possible presence of other structures
IN 2117211 data should be further investigated .
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