Rescattering in Few Body Systems:
A tool

«S-matrix singularities: on-shell matrix elements
Low momentum components in the w.f.
FSI's dominate even at large Q?

«Correlations in (e,e’p) channels?

*Tool: CT, YN scattering, Pentaquarks, Exotics
2H(y,pm)p, “H(y,KY)N, ....

*Exploit 6 GeV data sets (g10, eg3 runs,...)
*Dedicated experiments? 12 GeV

Low energies: Phys. Rep. 69 (1981)1
High energies: Phys. Lett. B609 (2005) 49 & Phys. Rev. C73 (2006) 044003
nucl-th/0603009




The physical picture

The photon interacts with a nucleon at rest
The fast nucleon scatters with the second

nucleon, also at rest
It recoils at 90° off the fast nucleon / —*/

— About 70° off the photon direction J—' M i

This happens in the quasi-free kinematics i
— NN: X =1

— AN: X,=1/(1+(m,2-m>2)/Q?)
On-shell elementary matrix elements / _,

— Unitarity!!
Low momentum of the deuteron w.f. J‘_—r’ J\_(

— Even though large recoil momentum

c)

Well under control = A TOOL




D(e,e’p)n CLAS kinematics
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D(e,e’n)p CLAS kinematics
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D(e,e’p)n coplanar kinematics
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«Spectator nucleon at rest
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'p)n: DI m Glaub
D(e,e’p)n: Diagrams vs Glauber
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Full angular dependency inside the integral mandatory!!




NN scattering
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AN transition amplitude

n + p exchange
e A_=1.1GeV

Calibrated against
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’H(e,e’p)n at 12 GeV
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SHe 3 Body Disintegration

Ground State Faddeev WF (Paris potential)

6/2 2 Body

Antisymmetry: all ppn permutations




SHe(e,e’pp)n,

*He (e, e pp) n PP Singularity
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3He(e,e’pp)n. /(e,e’pn)p.
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SHe(e,e’p)np/?H
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SHe(e,e’p)H
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Prospects: Correlations?

FSI's dominate almost all the phase space
— Unitarity!

Much smaller for backward slower nucleon
— = Colinear kinematics ?

Correlations:
— Direct determination: hopeless

— However, realistic w. f., that contain
correlation, are needed to reproduce the data

Rescattering: A Tool!
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v’ H—ppm : TP rescattering
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v’H—ppn : CLAS kinematics
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Strange sector
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Strange sector: CLAS
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Strange sector: AN Interaction
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Prospects: Mesons

*H(y,pm)p:
* Low t: test case (o[np] and o[pp] well known)
 Hight: CT?

Strange sector:

* CT (Strange quark, o[KN] well known)
* YN interaction

Vector mesons: pN, ¢N scattering

Cascade?

Look for signals in the data base (g10, eg3,...)

Monte Carlo the theory in the actual CLAS acceptance
12 GeV




Strange sector: Pentaquark
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Strange sector: Pentaquark

Stringent upper limit on the
width

Actual CLAS acceptance

Free parameters: Mass and
Width only
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v’H—ppm . Pp rescattering
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