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Hypernuclel are systems where one nucleon is
replaced by a hyperon

L Hypernuclel

$Z IS a bound state of Z protons (A -Z-1) neutronsanda L hyperon
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Why are Hypernuclel interesting!

New type of nuclear matter, new symmetries, New
selection rules. First kind of flavored nuclei.

Hyperons are free from Pauli principle restrictions

Can occupy quantum
states already filled
up with nucleons

Good probe for
deeply bound single
particle states.
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Production of L Hypernuclel

MESONIC PROBES Prog. Part. Nucl. Phys. 57, 564 (2006)

(K-, p~ ) reaction

Strangeness exchange

(p*, K*) reaction

Associated strangeness production



Electromagnetic and baryonic Probes

(gK™*) reaction g+tp - L +K*°
H. Yamazaki et al., Phys. Rev. C 52, R1157 (1995)
( e, é)@eadtion g+p - L +K*
L. Yuan et al. Phys. Rev. C 73, 044607 (2006) JLab

M. lodice et al, Phys. Rev. Lett. 99, 052501 (2007)
F. Cusanno et al., arXiv: 0810:3853

(p,K*) reaction 0+p - p+ L +K*

Heavy lon reactions p+p - p+ L +K*

GSI
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Excitation Energy Spectra

GS: (p 3/2 _l’s 1/2 Q) 1 6,2 6 (p3/2_1,p3/2©) 1 1+,2 1+,3+ (p3/2 _1’p 1/2 Q)

(K9, p9) substitutional
O* state dominates

(p*,K*) nonsubstitutional
1%9and 2 * states dominate

(g K*) unnatural parity
states dominate

~ RELATIVE STRENGTH

(gK™) and*)(feactioasd
can also excite unnatural
parity stretched states
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Production processes for various reactions
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N * (1650), N "(1710), N “(1720) baryonic resonances.



A Covarient Description of A(h  gK™"), B reaction

Effective Lagrangians at various vertices p

Coupling constants, form - factors

Bound state nucleon and hyperon spinors

Initial and final state interactions
(distorted waves).

Medium modification of N* (also of
Intermediate mesons in proton induced
reactions) self energies.

All calculations in momentum space,
so nonlocalities are included.




A typical amplitude
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op - pl K+ reaction
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RS, H. Lenske and U. Mosel, Nucl. Phys. 764 (2006) 313



v S o K*) O reaction
1 . s eso) p(GK*) Q
10 « = =+ P, (1720)

RS, K. Tsushima, A.W. Thomas, In prep




