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THE REACTION �N ! ��N IN THE FRAMEWORKOF A MESON EXCHANGE MODEL �S. S
hneiderInstitut für Kernphysik, Fors
hungszentrum Jüli
h GmbH52425 Jüli
h, Germany(Re
eived June 4, 2000)We investigate the pro
ess �N ! ��N in a 
oupled 
hannel mesonex
hange model. Preliminary results for ��p! �+��n total 
ross se
tionsand angular 
orrelation fun
tions are presented.PACS numbers: 13.75.Gx, 13.30.�a, 25.80.Hp1. Introdu
tionPion indu
ed two-pion produ
tion on the nu
leon has been under bothexperimental and theoreti
al [1,2℄ examination for many years. In parti
ularone hopes to �nd the so-
alled "missing resonan
es", states whi
h have beenpredi
ted by semi-relativisti
 quark model 
al
ulations [3℄ but have not yetbeen observed in �N -rea
tions. Most of the missing states are predi
ted tohave small de
ay amplitudes to �N [4℄ whi
h makes it ne
essary to look forthem in rea
tions other than �N s
attering.On the theoreti
al side, 
oupled 
hannel meson ex
hange models in
lud-ing the �N; �N; �N and the �� 
hannels have been su

essful in des
ribing�N s
attering in an energy range up to 1.9 GeV [5℄. The intention of thiswork is to apply the model of Ref. [5℄ to the rea
tion �N ! ��N .2. The modelAs a �rst step to study the two-pion de
ay of nu
leon resonan
es, weperformed a 
al
ulation at tree level with resonan
e parameters and 
oupling
onstants derived from the full model of Ref. [5℄. The pro
esses in
luded areshown in Fig. 1.� 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.(2309)
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(d)Fig. 1. Tree level diagramsIn this model, �- and �-ex
hange are understood to be an e�e
tive param-eterization of a 
orrelated pion pair in the s
alar�isos
alar 
hannel respe
-tively the �-
hannel, whi
h has been 
al
ulated mi
ros
opi
ally in Ref. [6℄.So far the Roper resonan
e is only in
luded in diagrams of the type of1(d), where it makes a non-negligible 
ontribution. But as we go to higherenergies, we will also have to in
lude the Roper resonan
e in diagrams 1(a)and 1(
). 3. Results and dis
ussionOur preliminary results for the ��p ! �+��n total 
ross se
tions aredisplayed in Fig. 2. Tree level t-
hannel �-ex
hange in pro
esses 1(b) over-estimates �� s
attering, therefore also the �N ! ��N 
ross se
tions. Sothe expli
it in
lusion of unitarization e�e
ts has to be 
onsidered next.
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Fig. 2. Total 
ross se
tions for ��p ! �+��n. The line labels 1a�1d refer to thediagrams of Fig.1. ��g.1 (I)� is 
al
ulated in
luding all diagrams, in ��g.1 (II)�t-
hannel �-ex
hange in 1d is omitted. Data are taken from Ref. [7℄.
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'�� [Æ℄ ��� [Æ℄Fig. 3. Angular 
orrelation fun
tions for ��p! �+��n. The kinemati
s are �xedto T in� = 0:284 GeV, klab�+ = 0:112 GeV and �
m�+ = 78Æ. The left-hand side showsthe angular 
orrelation fun
tion W ('
m��) with �
m�� �xed to 115Æ, the right-handside shows W (�
m��) for '
m�� = 175Æ. The data are from Ref. [8℄.In Fig. 3 we show angular 
orrelation fun
tions W for the rea
tion 
han-nel ��p! �+��n. The pro
esses of Fig. 1(a) alone already reprodu
e thetrend of the W ('��) data. By su

essive addition of the other pro
esses oneobtains a gradual improvement of the des
ription for the W ('��) distribu-tion as well as for W (���). The results hardly depend on the in
lusion oft-
hannel �-ex
hange in diagrams 1(b).Our meson ex
hange model is de�nitely su

essful in des
ribing the��p ! �+��n data. Cal
ulations for the other rea
tion 
hannels are inpro
ess. REFERENCES[1℄ E. Oset, M.J. Vin
ente-Va
as, Nu
l. Phys. A446, 584 (1985).[2℄ N. Fettes, V. Bernard, U. Meissner, Nu
l. Phys. A669, 269 (2000).[3℄ S. Capsti
k, N. Isgur, Phys. Rev. D34, 2809 (1986).[4℄ S. Capsti
k, W. Roberts, Phys. Rev. D47, 1994 (1993).[5℄ O. Krehl, C. Hanhart, S. Krewald, J. Speth, Phys. Rev. C, (in print).[6℄ D. Lohse, J.W. Durso, K. Holinde, J. Speth, Nu
l. Phys. A516, 513 (1990);G. Jansen, B.C. Pear
e, K. Holinde, J. Speth, Phys. Rev. D52, 2690 (1995).[7℄ J.B. Lange et al., Phys. Rev. Lett. 80, 1597 (1998); G. Kernel et al., Phys.Lett. B216, 244 (1989); C.W. Bjork et al., Phys. Rev. Lett. 44, 62 (1980);I.M. Blair et al., Phys. Lett. B32, 528 (1970); Yu.A. Batsuov et al., Sov. J.Nu
l. Phys. 1, 374 (1965); J. Deahl et al., Phys. Rev. 124, 1987 (1961).[8℄ R. Müller et al., Phys. Rev. C48, 981 (1993).


