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z [fm]

[A MeV]

energy

Short Range Correlations

Theory

60 F

40

20

X [fm]

. describes repulsive core << EOS
. tensor forces, density distribution
correlated with spin orientation
4 16 40 T —
He O Ca—| — -
Y — vl
S W S et

[1 high momenta/short range < correlations
[1 small momenta/large range < mean field

H. Feldmeier, T. Neff
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Motivation

J.Meng / P.Ring
PRL 77 (1996) 3063
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Reaction mechanisms

Inelastic scattering (2n)

electromagnetic Pl
N 7 -
g% - O

,
L 4 0 o

nuclear

Knockout reaction (1n)

0 @




Y gated longitudinal momentum distributions

production

target 8B @ 936 MeV/u ‘7 scintillator SC
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D. Cortina-Gil et al.
PLB529(2002)36
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Kinematically complete experiments (GSI)

e particle identification

e time of flight
e deflection angle

+ target recoil/~y detection

—> Relativistic four-momentum vectors |3i



Observables

1. Relative/Internal energy

e |nvariant mass method

E = \ﬁﬁ—-m0+—Eb

A A 2
Sf = ( pfragment + Pneutrons )
an
Mg E
Py

® Energy correlation function (event mixing)

do/dE
da/dEme

W(E) =

2. Angular correlations (1n)



do/dE (mb/MeV)

Relative energy

150 C(°He,na)

y PRL82(1999)3581
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E("He+n) in (MeV)

e New state at Eq=1.0(1) MeV, [ (=0.75(8) MeV

A.A. Korsheninnikov et al.

E,=0.89 MeV, [ ,=0.6 MeV

F. Ajzenberg-Selove (1988)

1.87

0.975

a+3n

* Spin orbit partner J™'=1/2" of the "He ground state

* SO splitting reduced, >He: 1.2 MeV, "He: 0.6 MeV

M. Meister et al.

PRL88(2002)102501



dg/dQ (mb/sr)

Angular correlations

dg/dQ (mb/sr)

o

0 % - He: p-states
I 4 I Li/Be: different parity
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do/dcos (0;,) in (a.u.)

do/dcos (0;,) in (a.u.)

Angular correlation
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P,(cos(B;,)) = £ =0...2

H.S. et al., submitted to PRL
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da/dE (mb/MeV)

A (a.u.)

B,C (a.u.)
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Angular Correlations vs. E
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angular correlation (range)
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do /dE (mb/MeV)
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Angular Correlations vs. E

1“Be @ 287 AMeV

“Be + C = “Be 4+ n+ X
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Conclusion/Outlook

Groundstate of °B comprises a 16(3)% ad-

mixture of "Be"
Spin orbit partner of the "He g.s. discovered
Consistent picture for the ***°Li structure

New input for the ***°*Be description

Recent experiment, September 2001 (S245)

Cluster Structure — Quasilelastic Scattering

P. Egelhof et al., S174

Spectroscopic

Factors 6 He @ 700 MeV/u
Exotic O - knockout
Extremes

“Be — YHe

11 L| s 7H n-knockout

He — “n




