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I. INTRODUCTION features of the distributions imo0 and |t| are also dis-
cussed. The details of the PWA formalism and results are
This paper reports on a high-statistics partial wave analygiven in Sec. IV. In Sec. V, Regge-models are fitted to the
sis (PWA) of the 7%7° system produced in the charge ex- results from Sec. IV. The conclusions are summarized in Sec.
change reactionr~ p— #°#°n at an incident momentum of VI.
18.3 GeVt using data taken by experiment E852 at the
Brookhaven National LaBNL). The PWA was performed
over them_o,0 mass range from near thresholdhf2o) to as
high as 2.2 GeW? in 0.04 GeVt? mass bins and in various ~ The E852 apparatu1] was built around and included
bins in momentum-transfer-squaret=|p,—p../>=|p, the multiparticle spectromet¢MPS) at BNL. The data used
— pp|2. for the analysis reported in this paper were collected in 1994
The mass andt| dependence ofrm production in and 1995 using a beam of negatively charged particles of
7~ -induced reactions with one-pion exchan@@PB pro- momentum 18.3 GeW. A 30 cm liquid hydrogen target was
vides information on the processw— mr, involving the  surrounded by a cylindrical drift chambg22] and an array
scattering of the lightest hadrofd—7]. The extraction of of thallium-doped Csl crystalg23] arranged in a barrel, all
mw—  amplitudes is, however, complicated by the pres-located inside the MPS dipole magnet. Drift chambers were
ence of production mechanisms other than QPH]. Thelt| used to track charged particles downstream of the target. Two
and m_, dependence of the partial wave amplitudes anddroportional wire chamber@WCs, downstream of the tar-
their relative phases, the focus of this paper, provide inforget, were used in requiring specific charged particle multi-
mation on these mechanisms and the necessary input for f@licities in the event trigger. A 3000-element lead glass de-
ture 7rar scattering studies. tector (LGD) [24] measured the energies and positions of
The study of thers system also bears on current issuesPhotons in the forward direction. The dimensions of the LGD

in the spectroscopy of conventiongt] mesons and noge matche;d 'ghe downstream aperture of the MPS magnet. Pho-
mesons such as glueballs or mesonic molecules. In partict]ggns missing the LGD were detected by the Csl array or by a

lar, the isoscalar scalar and tensor sectors have more statggd/scintillator sandwich arrayDEA) downstream of the
- . — target and arranged around an aperture to allow for the pas-
than can be accommodated within the conventioggl

del. A ¢ revi  light A ) sage of charged patrticles.
model. A recent review of light meson spectroscfy in- The first level trigger required that the unscattered or elas-

cludes a summary of the current experimental situation Mically scattered beam not enter an arrangement of two small
these sectors. Noge candidates include the poorly under- heam-veto scintillation counters located in front of the LGD.
stood f,(980) and the glueball candidatédg(1500) and  The next level of trigger required that there be no signal in
f;(1710), all of which couple to therm system[10]. Infor-  the DEA and no charged particles recorded in the cylindrical
mation about the masses, widths, and decay modes of theggift chamber surrounding the target or in the PWG
states, along with knowledge of their production mecha=jl-neutral triggey. In the 1994 run, all layers of the cylin-
nisms, as revealed by thejt| dependencies, will help in drical drift chamber were used in the trigger requirement,
unravelling their substructurgl1-16. A complete under- whereas in the 1995 run, only the outer layer was used. A
standing of these states requires corresponding informatiofommon off-line analysis criterion required no hits in the
from 7% and KK final states as well. This paper presentscylindrical drift chamber. The final trigger requirement was a

Il. EXPERIMENTAL OVERVIEW

information that may be used in such a program. minimum deposition of electromagnetic energy in the LGD.
The JP€ of the #%#° system must havé even with both The LGD is central to this analysis and it is described in
P and C positive. The isospin must also be evdr=Q or | detail in Ref[24]. The LGD was initially calibrated by mov-

=2) for w°7#°. The #°#° system is thus particularly attrac- ing each module into a monoenergetic electron beam. Fur-
tive for the investigation of scalar and tensor states as thther calibration was performed by adjusting the calibration
PWA is simplified without the presence of odd angular mo-constant for each module until the width of th€ and »
menta. peaks in theyy effective mass distribution was minimized.
The = p— 7°#°n reaction has been studied in experi- The calibration constants were also used for a trigger proces-
ments with incidentr~ momenta of 917], 25[18], 38[19],  sor, which did a digital calculation of energy deposited in the
and 100 GeV¢ [20]. The combined information from these LGD and the effective mass of photons striking the LGD. A
experiments can be used to provide information on howaser-based monitoring system allowed for tracking the gains
cross sections of produced states and relative ratios of parti@f individual modules.
waves depend on center-of-mass energy. The analysis pre- Studies were made of various algorithms for finding clus-
sented in this paper is the most complete in terms of showinggr of energies deposited by photons including issues of
the behavior of all relevant partial waves as a function ofphoton-to-photon separation and position finding resolution.
7%7° mass and momentum-transfer-squared. It also is basethese are also described in Rg24].
on a data set that is statistically comparable to the largest
previous data set. . , IIl. EVENT RECONSTRUCTION AND DATA SELECTION
This paper is organized as follows. The experimental
overview is presented in Sec. Il. Event reconstruction and The combined data sets taken in 1994 and 1995 contain
data selection are described in Sec. lll, where the generapproximately 70 million all-neutral triggered events. Of
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FIG. 1. (a) The plot of pairs of di-photon effective masses;(vs my;) for all pairs of photonsi(j,k,!) is dominated by ther®#° signal.
Clear evidence is also seen for the productiomef’. (b) The projection of the scatter plot is shown.

these events, approximately 13 million were found to haveThe missing-mass-squared is determined from photon posi-
four photons in the LGD. The plot of diphoton effective tion and energy information before kinematic fitting and the
masses for all possible pairings of photons is shown in thalistribution peaks near the square of the neutron mass. The
scatterplot of Fig. & and the projection is shown in Fig. width of the distribution is consistent with expectations. The
1(b). Events consistent with the production of twe”s distribution in 7%7° effective mass is shown in Fig. 3. The
dominate the scatterplot. The® mass resolution is 17 spectrum is dominated by thg,(1270) resonance and a
MeV/c?. The sample of 847 466 p— w°#°n events was broad enhancement at low®7° mass(from threshold to
selected from the 13 million four photon events by imposingabout 1.0 GeW¢?). There is also a smak2— 7%7° signal
various analysis criteria. It was required that no charged parpresent, despite the requirement that the deposited energy in
ticles were registered in the MPS drift chambers or the cythe Csl detector not exceed 20 MeV. This Csl energy cut

lindrical drift chamber surrounding the liquid hydrogen tar- reduces a substantial fraction 68 events by vetoing events
get. Any event with a photon within 8 cm of the center of the

beam hole or the outer edge of the LGD was removed. Thei~

Background studies were also carried out. By selecting
events in a given four-photon effective mass region and fit- i
ting the associated scatter plot of diphoton effective mass 7500 |-
pairings (similar to Fig. 1, the background of nom z° [
events under the signal was found to be very small. Typical 5000
signal-to-noise ratios determined by these studies are in thi [
range of 50:1. Monte Carlo studies indicate that combina- 2500 |-
toric background from mispairing the reconstructed photons r

x? returned from kinematic fitting to thep— 7%#°n reac- § 20000 |-
tion hypothesis was required to be less than (@%% C.L. 3 ;
for a three-constraint jitA further demand was that none of & 17500 L
the other final-state hypotheses considerga{n, »n) had g i
a bettery?. The final criterion was that the Csl detector reg- 3y 15000 L
istered less than 20 MeV, a cut that eliminated events With;EJ r
low-energy7%’s. The 7%#° mass resolution improves from :
24 MeV/c? to 16 MeV/c? at the mass of th&? after kine- 12500 -
matic fitting. i

10000 |

is a few percent belown,.,~0.5 GeVt? and nonexistent at o: oS I AP R RPN IV R NP
higher masses. These studies are described in more detail | -3 -2 ?/Iissin; MQSSZSqua?ed (G:V/cz)?
Ref. [25].

The distribution in missing-mass-squared, recoiling FIG. 2. The missing-mass-squared distribution is shown for
against the four photons, for events with a successful kinefour-photon events with a successful kinematic fit to the reaction
matic fit to the reactionr™ p— 7°#°n, is shown in Fig. 2. 7 p—°#°n.
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FIG. 3. (a) The w%#° effective mass distribution. This spectrum is dominated by the presence bf(tt270) resonance. Additionally,
there is a broad enhancement peaking near 0.8 &eafid dips in the spectrum at 1.0 and 1.5 Ge/{b) The momentum-transfer-squared

distribution with a fit to the sum of two exponential functions. The structure of this distribution is suggestive of changing production
mechanisms.

with associated recoil strangeness, i&~+ 7°n (recoil A simplest to analyze in the Gottfried-Jackson reference frame.

— 1~ p are eliminated in the triggerBy correlating the ob- The Gottfried-Jackson frame is defined as a right-handed co-

served yields oK and f,(1270) mesons, for samples with ordinate system in the center-of-mass of the produced di-

and without the Csl detector energy cuts, with cross sectiongion system with thez axis defined by the beam particle

for f,(1270) production and associateldg production ~mMomentum and thg ax.isperpendicular to the plane defined

[ 7 p—KZA(2°)] measured in other experiments, we esti-by the beam and recoil neutron momenta. The decay angles

mate an overall Csl detector inefficiency of 5%. These stud{f:¢) are determined for one of the producefl momenta.

ies also indicate that the background level of non-neutrod fixed beam momentum, an event is fully specified by

events under thé,(1270) is approximately 1%. Another fea- (Mxx,t,0,¢). The data are binned im.., andt and the

ture of the spectrum is the dip at 1.0 Ge¥/which will be ~ Production amplitudes, and their relative phases, are ex-

seen to be due to the interference of a narrow resonance, tif@cted from the accumulated angular distributions using an

f,(980), with a broadr®7° enhancement. extended maximum likelihood .flt to the d|str_|but|ons in
The distribution in|t|, shown in Fig. 3, is not character- (¢:¢) [26]. The naming convention for the partial waves is

ized by a single exponential, suggesting more than one prelummarized in Table |I. o _

duction mechanism. The curve is a fit of this distribution to a_ 1N"€ explicit form of the angular distributidr( 0, ¢) fitted

sum of two exponentialsd N/dt=ae t+ce 9t where to'the data'ln a given mass and momentum transfer range in

b=15.5 (GeVt) 2 andd=3.7 (GeVk) 2. Based on this this analysis, is given by

structure, we initially examine the®#° effective mass spec-

tra in four bins int| as shown in Fig. 4. Thedependence of

theS Dy, andD . partial waves is later investigated in a set 1(6,¢)=|S+ \/EDOPg(cosa)— @D,Pé(cose)cow
of partial wave fits more finely binned i|.

An inspection of Fig. 4 reveals striking differences in the +/9G,PY(cosh) |2+ | \/§D+Pg(cos¢9)sin 3|,
m07° mass spectra associated with the four bingtjinFor
example, the low-mass structure that dominates in Fig. 4 (1)

is much less prominent in Fig(d). The dip associated with
the f4(980) resonance in Fig.(d becomes a bump in Fig. " )
4(d). These and other features are explored in more detahereP;’(¢) are the associated Legendre polynomja].

below in the discussion of the PWA results. As summarized in Table |, thB. wave is produced by
the exchange of a particle with natural parity=(—1)"].
IV. PARTIAL WAVE ANALYSIS For production of a7 system, the dominant natural parity

exchange particle is tha, [27]. The S, Dy, D_, and G
Partial wave analysis is used to extract production ampliwaves are produced by the exchange of a particle with un-
tudes(partial wavesfrom the observed decay angular distri- natural parityf P=(—1)’*]. Again, for 7 production, the
butions of the di-pion system. A process such @asp dominant unnatural parity exchange particles aresthand
— %7, dominated by at-channel meson exchange, is thea,; [27].
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FIG. 4. Them®x effective mass distribution for four regions f&f and the shape is seen to be strongly dependeft]| 0®f particular
interest is the disappearance of the broad enhancement near 0.8%GeV4) and (b) and the emergence of a small peak at 0.98 @&V/
in (c) and(d) with increasing values dt]|.

A. Ambiguities TABLE I. The nomenclature for partial waves includes the an-

gular momentum(L) of the #°#° system, the magnitude of the
There are multiple discrete sets of partial wave ampli-magnetic quantum numbemj, and the naturality of the exchange

tudes, which can give rise to exactly the same angular distriparticle, which leads to production in the particular partial wave.
bution [26]. It can be shown that in a partial wave fit with The naturality is natural if P=(—1)" and unnatural if P
only S,D,,D_, andD, partial waves, there are four sets of =(—1)""".

ambiguous partial wave amplitudes. The four sets can be
divided into two groups with different partial wave intensi- Partialwave L |m|  Naturality of the exchange particle
ties. Additionally, within each group, there is a sign ambigu-

ity in the phases between the amplitudes. S o 0 unnatural
Normally there are two amibiguities, if one wave in each D, 2 0 unnatural
naturality is fixeda priori, e.g., set real or to some complex
. . . . _ 2 1 unnatural
value for dynamical reasons, but there is still an overall sign
ambiguity. However, even this sign ambiguity could be fixed Go 4 0 unnatural
by the requirement, for example, of a resonant behavior in D, 2 1 natural

one of the waves.
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FIG. 5. The squares of the magnitudes of the partial waaks(e) as a function of mass for events in the region 6t <0.10
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FIG. 6. For events in the region 0.8]t|<0.10, the relative phase between BiandD, partial wavesa) shows rapid phase variation

near 0.98 and 1.5 GeW?. The relative phase between thg andD _ partial wavegb) is smooth and nearly constant up to 1.5 GeA/The
relative phase between ti&and G, partial waves is shown ifc). The solid circles represent the physical solution.

In general, there is an eightfold ambiguity for 720 7° lution is plotted with solid symbols. The other solutions are
system containindg. =0, 2, and 4. However, these ambigu- plotted with open symbols and are presented for complete-
ities necessarily entail nonze®d_ and G, waves. In this ness.
paper we have assumed that these are negligibly small and
searched for ambiguities with nonze®, wave. We find no B. Partial wave fits
such ambiguities in our data.

In the analysis of ther’7° system, the physical solution
can be selected by a combination of physical arguments The results of the partial wave decomposition are shown
(which will be given below and the requirement that solu- in Figs. 5 and 6. The partial wave intensities are shown in
tions be smoothly connected as a function of mass. Thigig. 5 and the phase differences in Fig. 6. The phase differ-
selection of the physical solution applies simultaneously teence plots are shown abowe’7° masses of 0.8 Ge¢f.
all intensities and phases. In what follows, the physical soBelow that value, where one of the waves is very small,

1. Results for 0.0&—t<0.10 GeV/c?
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FIG. 7. The squares of the magnitudes of the partial waaes(e) as a function of mass for events in the region 8:10<0.20
GeV?/c2. The solid symbols correspond to the physical solution. The coherent sum of the partial waves integrated over decdy, angles
gives the acceptance corrected mass distribution. As in Fig. 5, the dominant production mechamisth imnatural parity exchangé&(

Dy, andG, partial waves
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FIG. 8. For events in the region 0.40t|<0.20, the relative phase between BandD, partial wavega) shows rapid phase variation
near 0.98 and 1.5 GeW?. The relative phase between thg andD _ partial wavegb) is smooth and nearly constant up to 1.5 GeA/The
relative phase between ti&and G, partial waves is shown ifc). The solid circles represent the physical solution.

phase difference information is unreliable. As discussed in.0 GeVk? accompanied by rapid phase variation in e
Sec. IV A, there is a twofold ambiguity in the intensities. The — D, relative phase. There also exists a dip in eave
threshold behavior§wave dominanceand the resonant be- intensity near 1.5 Ge\¢? accompanied by rapid phase varia-
havior of thef,(1270) are used to select the physical solu-tion in theS— D, relative phase. Th&,(1270) is observed in
tion. Furthermore, since the resonant structures of both ththe Dy, D_, andD . partial wave intensities, and the bump
Dy andD _ partial waves are due to tHg(1270), the rela- observed in thes, partial wave near 2.0 Ge¥? is consis-
tive phase between th@, andD _ partial waves should be tent with the f,(2040). Finally, theD,-wave intensity is
constant and neat 7 radians, according to the phase con-larger than théd _-wave intensity or thd® , -wave intensity,
vention of Ref.[26]. These assumptions allow the physical consistent with the expectation that OPE should favor pro-
solution at low mass to be connected with the solutions atluction of anm=0 wave for this low}t| region.

higher mass. Above approximately 1.5 Ge¥//the solutions A background term was not included in the PWA fits pre-
become degenerate. The spirz4 partial wave is not in- sented in this paper. A background term was included in
cluded in the fit below 1.4 Ge\¢?. some earlier fits where it was found that below about 1.0

There are a number of key features observed in the physizeV/c? it cannot be distinguished from the domina®j
cal solution. There is at least one broad enhancement in theave, and above 1.0 Ge#, the fit forces the background
Swave intensity and a sharp dip in tBevave intensity near term to zero.
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FIG. 9. The squares of the magnitudes of the partial waaes(d) as a function of mass for events in the region 6:20<0.40
GeV?/c?. The solid symbols correspond to the physical solution. The coherent sum of the partial waves integrated over dec@y, angles
gives the acceptance corrected mass distribution. Compared to Figs. 5 andD7, heatial wave(natural parity exchanges becoming
more important although the dominant production mechanism is stilinth@® unnatural parity exchang&,( Dy, andGq partial waves
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solution(solid circleg in the S— D, relative phase plaa) shows less rapid phase variation than in Figs. 6 and 8DixeD _ relative phase
is shown in(b).

2. Resullts for 0.1&—t<0.20 GeV/c? from results at smallejt|. The bump observed in the mass

The results of the partial wave analy¢i&gs. 7 and 8in  Plot [Fig. 4d)] near 1.0 GeW¢ is found in theSwave in-
this region are qualitatively similar to the results in thetensity. TheD . partial wave is dominarfas opposed to the
0.01< —t<0.10 Ge\#/c? region. The same techniques are Do partial wave, indicating a shift from unnatural parity
used to select the physical solution as in the previous regiofxchange processes at sm#lito production via natural par-
in |t|. TheSwave intensity contains at least one broad objecity exchange at largg|.
and two dips. The,(1270) is observed in alD waves. An
enhancement near 2.0 Ge¥/is again observed in thé, 5. Fine || bin fits

partial wave. More detailed comparisons with the results - . . -
from the 0.0% —t<0.10 GeVL? region reveal the follow- The statistics of this experiment are sufficient to allow the

B _ 2 . .
ing differences. The ratio of th&wave intensity to the r€gion 0.06<—t<0.40 GeV¥/c? to be analyzed in fineft|
Do-wave intensity is smaller at largéi and the ratio of the RIS, nine in all, for masses up to approximately 1.8 GEV/
D,-wave intensity to both th® _-wave and , -wave inten- 1€ |t| dependence of th&wave intensity may be summa-
sities is smaller at largdt|. The ratio of theD,-wave inten- rized by noting that the ratio of the maxima in the intensities
sity to Go-wave intensity does not change suggesting that th@t approximately 0.8 and 1.3 Gedf/decreases with increas-

f,(1270) and thd ,(2040) are produced by the same mecha-dng |t[, and the ratio of the height of maximum intensity at
nism. approximately 0.8 Ge\¢? to the value of the intensity mea-

) sured at 0.98 Ge\¢?, decreases.
3. Results for 0.26:—t<<0.40 GeV/c The line shape of thé,(1270) in theD -wave intensity is

The change in slope for tHé distribution as seen in Fig. largely independent oft|. The S—D, relative phase ist|
3, indicates a change in production mechanism. This is redependent. The line shape of tbe -wave is also indepen-
flected in the partial wave analysis as wiigs. 9 and 10 dent of|t|. More details of thet| dependence of the partial
For this|t| region, theG, partial wave is not required for an waves follows.
adequate description of the observed angular distributions The intensities of the individual partial waves and phase
and is therefore not included here or in the next higher differences as a function of mass for the nine bingtjrfor
region. TheS-wave intensity has a different shape compared).00< —t<0.40 Ge\f/c? as well as for thelt| bins pre-
to that at smaller values dt|. The D, -wave intensity is sented in this paper, are available on the world wide web
approximately one-third as large as tbg-wave intensity, [28].
whereas at smaller momentum transfer, it was approximately

one-tenth as large.
9 C. Model-dependent fits of the|t| distributions

_ 2 . . o o .
4. Resllts for 0.46~t<1.50 GeV/c The integrals of fitted relativistic Breit-Wigner functions

The partial wave analysis results in the region 6:40t over the peak regions of tHe, andD , waves as a function
<1.50 GeVf/c? (Figs. 11 and 1Rare significantly different of |t| are shown in Fig. 13. The dependence of these inten-
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FIG. 12. The relative phases between unnatural parity exchange partial waves for events in the regi¢pr}<04800. The physical

solution(solid circles in the S— D, relative phase plofa) is more smoothly varying than in Figs. 6 and 8. Thg— D _ relative phaséb)
is constant only up to approximately 1.2 Ge¥/

sities on|t| are fitted to functions given by Regge exchange

models. At low}t|, the unnatural parity exchand, partial

wave is expected to be dominated by OPE. The Reggeizegh t arises from thef, coupling to 7« in the production
form for this contribution is given by

d[Dy|
d|t|

a, (H)=0.9t—m?).

=Np | V= tePr(t—mf )%(1+e O - an(t)]]?,

events/0.01 GeV*/c?

2
A
| L | L | L | | T TR
0 0.2 0.4 0.6 0.8 1 1.2 1.4
—t(GeV?/c?)
2
1D,

In this expression, the —t factor is due to helicity flip in
the pion-nucleon coupling, and the polynomial dependence

vertex. The particular form of this dependence is due to the
angular momentum barrier factor proportionalkio with L

=2 andk being the magnitude of the 3 momentum of the
exchanged particle in thé, rest frame(Gottfried-Jackson
frame, given by Kk*=[(m¢,—m_)?—t][(m,+m,)?
—t]/4mf22~(m%2—t)2/4m%2.

N
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FIG. 13. Thet dependence of,(1270) production in thd, (a) andD, (b) partial waves are fitted by one-pion-exchange apd
exchange with absorption as described in the text.
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FIG. 14. TheSwave intensities at three different mas$@s80, 0.98, and 1.30 Ge¥?) are compared with a one-pion exchange form.
Except for the overall normalization, the parameters of the OPE parametrization are those determined in the fit ta) F@PE3lescribes

the data well at smallt|. The excess of events at highigt in (b) and (c) is consistent with the existence of additional production
mechanisms that are less strongly biased toward small momentum-transfer-squared production than is OPE.

The slope b,., in the OPE form is 4.08
+0.02/(Ge\f/c?). The systematic uncertainty in the slope of by
the a,(t) Regge trajectory is- 0.1/(GeVF/c?). As shown by
Irving and Michael 8] the natural parity exchangB,. wave
is dominated by absorption of the pion exchange and may be

The nucleon-flip and non-flig, exchange is then given

bata— (1/2)i y[ PL a0 r
parametrized in terms of a Regge cut in the nucleon helicity-Ar=ga( —t)e"'e™ (¥2mea,l )(p) v A=Ay N
flip amplitude Fo
4
) pL ac(t)—-1
C=g.e’le (V2 Wc(t)( 0 ) . ac(t)=0.41, respectively, with the parameters,,(t)=0.5+0.82 and
0 0,=1.35,b,=3.24,py=17.2 GeVE, andr=0.5 from Ref.
[8] andp, =18.3 GeVk, the beam energy for these data. The
g.=—0.84, b.=3.89. (3 D . -wave intensity is then fitted to
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d|D.|? ) ) able on the World Wide Web28]. The f,(1270) meson is
i Np (| Anl*+[As+C[?). (5)  found to be produced by unnatural parity exchange at small
values of|t| and natural parity exchange at large values of
dt|. The|t| dependence db,-wave andD , -wave intensities
gre consistent with Regge exchange models. An enhance-
ment in theG, wave consistent with thg,(2050) meson is
observed in unnatural parity exchange at small momentum
transfer. The shape of th&wave intensity has a strong
momentum-transfer dependence. The presence of dips in the
Swave intensity near 0.98 and 1.5 Ge¥/ accompanied by

For both forms the fitted functions are averaged over th
[t| bins shown in the plots. The plotted curves are calculate
from the models without averaging.

In Fig. 14 the peak value of tH@wave intensity near 0.80
GeV/c?, the value of theSwave intensity at 0.98 Ge¢f
and the peak value of th®wave intensity at approximately

1.3 GeVk? as a function of|t| are shown. A one-pion- id oh it lative o t : tent
exchange form similar to Eq2), but with thet—mf factor ~ 'aPld pnase variations relative to Ii_a)-wave, IS consisten
, R 2 with similar observations reported in R¢20] and in cen-
removed, is overlayed on these distributions. The Regge tr%rally produced®7° systems in 450 Ge\¢ pp collisions
jectory slope and expc_)nential slope are fixed to _the value 9]. The latter claims evidence for thé,(980) and
found for theD ,-wave fit, and a one-parameter fit is used tofo(1500)_ At large momentum transfer, the(980) meson is
set the normalization. At small values fif the OPE form  gpcerved as a bump in t@wave intensity. TheSwave
qualitatively agrees with the data. The excess of events afansity in the peak near 0.80 Ge/is well-described by
higher t| in (b) and (c) is consistent with the existence of opg_ |t should also be noted that the model of Anisovich
additional production mechanisms that are less strongly bigt 4. [11-13 predicts the presence of a dip in t}é distri-
ased toward small momentum-transfer-squared productiogtion for this mass region netti~0.07 GeV#/c? [30]. In
than is OPE. direct contradiction, no such dip is observed in this analysis.
At higher masses th&wave is adequately described by OPE
V. CONCLUSIONS only at small values oft|.

A partial wave analysis was carried out on a sample of
847 460 events of the reaction p— 7%7°n collected by
experiment E852. The PWA was performed in 0.04 G&V/ The authors wish to thank the members of the MPS group
wide bins in di-pion massn{o,0) and momentum-transfer- at BNL as well as the staffs of the AGS, of BNL, and of the
squared |¢|) from the incident7~ to the outgoingm®#®  various collaborating institutions. This work was supported
system. Coarse and fine binning|th were used. Numerical in part by the U. S. Department of Energy, the National
values for the partial wave intensities and phases as a fun&cience Foundation, and the Russian State Committee for
tion of di-pion mass, for coarse and fine bingdtiy are avail-  Science and Technology.
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