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EXCLUSIVE MEASUREMENT OF pp! pp�+��AT CELSIUS� ��W. Brodowski, R. Bilger, H. Clement, J. Pätzold, G.J. WagnerPhysikalishes Institut, Universität Tübingen, D-72076 Tübingen, GermanyH. Calén, C. EkströmThe Svedberg Laboratory, S-751 21 Uppsala, SwedenJ. Dyring, K. Fransson, L. Gustafsson, S. Häggström, B. HöistadJ. Johanson, A. Johansson, T. Johansson, S. Kullander, A. MörtsellR.J.M.Y. Ruber, P. Sundberg, J. ZlomanzukDepartment of Radiation Sienes, Uppsala University, S-751 21 Uppsala, SwedenK. Kilian, W. OelertIKP - Forshungszentrum Jülih GmbH, D052425 Jülih, GermanyA. Kup±¢, P. Mariniewski, J. StepaniakSoltan Institute for Nulear Studies, 00-681 Warsaw, PolandB. Morosov, A. Sukhanov, A. ZernovJoint Institute for Nulear Researh Dubna, 101000 Mosow, RussiaM.G. ShepkinInstitute for Theoretial and Experimental Physis, 117218 Mosow, RussiaA. Turowieki, Z. WilhelmiInstitute of Experimental Physis, Warsaw University, 00-681 Warsaw, Polandand J. ZabierowskiSoltan Institute for Nulear Studies, 90-137 �ód¹, Poland(Reeived July 4, 2000)With the PROMICE/WASA detetor setup at CELSIUS the reation pp!NN�� has been measured in the energy range from 650 to 775 MeV. These dataonstitute the �rst exlusive high-statistis measurements on a pure hydrogen tar-get, supplying both di�erential and integral ross setions. Most of the di�eren-tial spetra for pp! pp���+ are lose to phase spae preditions (inluding NN�nal-state interation) identifying the prodution via N�(1440) ! N(��)I=L=0as the dominant proess. However, the measured M�+�� -spetrum is strikinglydi�erent from phase spae simulation pointing to the importane of other pro-esses in this reation. Possible ontributions from dibaryon resonanes are dis-ussed.PACS numbers: 13.75.Cs, 13.75.Lb, 14.20.Gk, 14.20.Pt� Presented at the Meson 2000, Sixth International Workshop on Prodution, Proper-ties and Interation of Mesons, Craow, Poland, May 19�23, 2000.�� Supported by BMBF (06 TU 886) and DFG (Graduiertenkolleg).(2295)



2296 W. Brodowski et al.1. IntrodutionThe 2�-prodution in the basi reation NN ! NN�� o�ers a variety ofaspets onerning both the dynamis of the total system and its subsystems��;NN; �N; ��N and �NN . Apart from small non-resonant hiral ontri-butions the 2�-prodution proess is dominated by exitation of one or bothpartiipating nuleons. Sine a single � exitation leads to the emissionof only one pion, the lowest order ontributed by the � mehanism is thesimultaneous � exitation in both nuleons. Sine this �� proess needshigher energies for its exitation than the exitation of N�(1440) in one ofthe partiipating nuleons, the latter is expeted to dominate this reationat low energies. For this reason 2�-prodution o�ers the unique possibilityto investigate the yet rather poorly known Roper resonane in more detail.Here we report spei�ally on the pp! pp���+ measurement from the1996 run at Tp = 750 MeV with the PROMICE/WASA detetor setup [1℄ atCELSIUS. This measurement had been arried out to inrease substantiallythe statistis aumulated by us in 1995 at the same energy, in order toobtain high quality data on di�erential spetra, in partiular on the invariantpp�-mass spetrum Mpp��. In the previous data a narrow exursion on the3� level had been observed whih was tentatively interpretated as a possiblesignal of the hitherto hypothetial �NN resonane d0 [2, 3℄.2. ResultsFig. 1 shows a seletion of di�erential spetra obtained from the 1996run [4℄. The data are ompared with MC simulations assuming pure phasespae (shaded histograms) or phase spae inluding proton-proton �nal-stateinteration (solid histogram urves). The latter learly improves very muhthe desription of the data for Mpp, on the other hand it has only tinye�ets in the other spetra of Fig. 1. In partiular, it annot improve thepoor desription of the data in the proton-proton missing massMMpp, whihis equivalent to M���+ . Qualitatively the observed disrepany is similar tothat observed [5℄ by MOMO in pd! 3He ���+ at omparable energy. Thereason for these disrepanies are not lear yet. Aording to alulations [6℄performed by the Valenia group the ause of the observed disrepany ouldbe in the interferene of the amplitudes pp! pN� ! pp(���+)I=`=0, whihorresponds to our MC-simulations shown in Fig. 1, and pp ! pN� !p�� ! pp���+. If so this reation ould be a good means to determine thebranhing ratio of these N� deays with high preision.The invariant �NN mass spetra MM�+ , equivalent to Mpp�� , andMpp�+ show no narrow strutures of signi�ane. In partiular there isno longer a narrow peak in MM�+ at 2.06 GeV whih was seen in the eval-uation [2℄ of the 1995 data. This implies that a possible d0 prodution ross
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p p →  p p π-π+      Tp= 750MeV
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 experiment: April 1996; tapes WS0337-363 with kinematical fit
 simulation: phase space
 simulation: phase space  and pp-FSI

PHD thesis, W. Brodowski, Universitaet Tuebingen, 2000Fig. 1. Seletion of di�erential spetra of the reation pp ! pp���+ at Tp =750 MeV. The data are ompared to phase spae MC simulations with (solid his-togram urves) and without (shaded histograms) pp-FSI. (M = invariant mass,MM = missing mass).setion in pp ! pp���+ at 750 MeV must be smaller than 1% of the totalross setion, i.e. smaller than 100 nb � if this resonane is lying within themass region investigated in this measurement. The analysis of data takenat Tp = 775 MeV is in progress.
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