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eived July 4, 2000)With the PROMICE/WASA dete
tor setup at CELSIUS the rea
tion pp!NN�� has been measured in the energy range from 650 to 775 MeV. These data
onstitute the �rst ex
lusive high-statisti
s measurements on a pure hydrogen tar-get, supplying both di�erential and integral 
ross se
tions. Most of the di�eren-tial spe
tra for pp! pp���+ are 
lose to phase spa
e predi
tions (in
luding NN�nal-state intera
tion) identifying the produ
tion via N�(1440) ! N(��)I=L=0as the dominant pro
ess. However, the measured M�+�� -spe
trum is strikinglydi�erent from phase spa
e simulation pointing to the importan
e of other pro-
esses in this rea
tion. Possible 
ontributions from dibaryon resonan
es 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 Produ
tion, Proper-ties and Intera
tion of Mesons, Cra
ow, Poland, May 19�23, 2000.�� Supported by BMBF (06 TU 886) and DFG (Graduiertenkolleg).(2295)



2296 W. Brodowski et al.1. Introdu
tionThe 2�-produ
tion in the basi
 rea
tion NN ! NN�� o�ers a variety ofaspe
ts 
on
erning both the dynami
s of the total system and its subsystems��;NN; �N; ��N and �NN . Apart from small non-resonant 
hiral 
ontri-butions the 2�-produ
tion pro
ess is dominated by ex
itation of one or bothparti
ipating nu
leons. Sin
e a single � ex
itation leads to the emissionof only one pion, the lowest order 
ontributed by the � me
hanism is thesimultaneous � ex
itation in both nu
leons. Sin
e this �� pro
ess needshigher energies for its ex
itation than the ex
itation of N�(1440) in one ofthe parti
ipating nu
leons, the latter is expe
ted to dominate this rea
tionat low energies. For this reason 2�-produ
tion o�ers the unique possibilityto investigate the yet rather poorly known Roper resonan
e in more detail.Here we report spe
i�
ally on the pp! pp���+ measurement from the1996 run at Tp = 750 MeV with the PROMICE/WASA dete
tor setup [1℄ atCELSIUS. This measurement had been 
arried out to in
rease substantiallythe statisti
s a

umulated by us in 1995 at the same energy, in order toobtain high quality data on di�erential spe
tra, in parti
ular on the invariantpp�-mass spe
trum Mpp��. In the previous data a narrow ex
ursion on the3� level had been observed whi
h was tentatively interpretated as a possiblesignal of the hitherto hypotheti
al �NN resonan
e d0 [2, 3℄.2. ResultsFig. 1 shows a sele
tion of di�erential spe
tra obtained from the 1996run [4℄. The data are 
ompared with MC simulations assuming pure phasespa
e (shaded histograms) or phase spa
e in
luding proton-proton �nal-stateintera
tion (solid histogram 
urves). The latter 
learly improves very mu
hthe des
ription of the data for Mpp, on the other hand it has only tinye�e
ts in the other spe
tra of Fig. 1. In parti
ular, it 
annot improve thepoor des
ription of the data in the proton-proton missing massMMpp, whi
his equivalent to M���+ . Qualitatively the observed dis
repan
y is similar tothat observed [5℄ by MOMO in pd! 3He ���+ at 
omparable energy. Thereason for these dis
repan
ies are not 
lear yet. A

ording to 
al
ulations [6℄performed by the Valen
ia group the 
ause of the observed dis
repan
y 
ouldbe in the interferen
e of the amplitudes pp! pN� ! pp(���+)I=`=0, whi
h
orresponds to our MC-simulations shown in Fig. 1, and pp ! pN� !p�� ! pp���+. If so this rea
tion 
ould be a good means to determine thebran
hing ratio of these N� de
ays with high pre
ision.The invariant �NN mass spe
tra MM�+ , equivalent to Mpp�� , andMpp�+ show no narrow stru
tures of signi�
an
e. In parti
ular there isno longer a narrow peak in MM�+ at 2.06 GeV whi
h was seen in the eval-uation [2℄ of the 1995 data. This implies that a possible d0 produ
tion 
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. Sele
tion of di�erential spe
tra of the rea
tion pp ! pp���+ at Tp =750 MeV. The data are 
ompared to phase spa
e MC simulations with (solid his-togram 
urves) and without (shaded histograms) pp-FSI. (M = invariant mass,MM = missing mass).se
tion in pp ! pp���+ at 750 MeV must be smaller than 1% of the total
ross se
tion, i.e. smaller than 100 nb � if this resonan
e is lying within themass region investigated in this measurement. The analysis of data takenat Tp = 775 MeV is in progress.



2298 W. Brodowski et al.REFERENCES[1℄ H. Calén et al., Nu
l. Instrum. Methods A379, 57 (1996).[2℄ W. Brodowski et al., Z. Phys. A355, 5 (1996).[3℄ R. Bilger et al., Phys. Rev. Lett. 71, 42 (1993), 72, 2972 (1994), and 79, 3849(1997); Phys. Lett. B420, 37 (1998), B428, 18 (1998) and B443, 77 (1998);Phys. Rev. C58, 1576 (1998).[4℄ W. Brodowski, PhD thesis, Univ. Tübingen, 2000, to be published.[5℄ F. Belleman et al., Phys. Rev. C60, 061002 (1999).[6℄ L. Alvarez-Ruso, E. Oset, E. Hernández, Nu
l. Phys. A633, 519 (1998) andpriv. 
ommuni
ation.


