
B. L. Friman & J. Knoll, Le
tures SS 2000Problem set 4, date 7.6.00 9:30h Seminarraum KPI/IIIleft over from last time:1 �-meson- produ
tion in � N s
attering: A pion s
atters o� a resting nu
leon.From whi
h energy on (kineti
 beam energy t� and 
.m. energy ps) 
an one produ
etwo pions (�N �! ��N)? Cal
ulate the invariant mass spe
trum F (ps��) for theprodu
tion of the pion pair under the assumption that an intermediate �-meson isformed whi
h de
ays into the two pions (�N ! �N ! ��N). The �rst 
oupling isassumed to be 
onstant, while the ��� 
oupling is taken to be p-wave (
.f. (56-59)in the le
ture notes).and some new problems:2 Phase shifts and the phase of the s
attering amplitude: Write the phaseshift in terms of the real and imaginary parts of the s
attering amplitude for elasti
s
attering in a given partial wave.3 Phase shifts for an attra
tive square-well potential:a Derive the s-wave phase shift for an attra
tive square-well potential of depth V0 andradius a using the general expression given in the le
tures:tan Æ` = kĵ 0̀(kr)�(r)� ĵ`(kr)�0(r)kn̂0̀ (kr)�(r)� n̂`(kr)�0(r) jr=R ;where R should be large than the range of the potential.b Compute the s-wave phase shift for low energies (ka << 1).
 Use e.g. Mathemati
a to 
ompute the phase shift for � = 1; V = �10; R = 2 andmomentum k between 0 and 10. What do you observe? (We will try to arrangea 
omputer with Mathemati
a for the ex
er
ises on Wednesday, so that those whowant 
an try out their solutions.)
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