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Example :  closed shell nuclei

2B . M. lodice et al., PRL 99, 052501 (2007)
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Example : Spectrum of 2Be

Spectrum of ?Be measured using the (7, KT) reaction.
From O. Hashimoto and H. Tamura
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Deciphering spectrum of }Be
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"Our" hypernucleus 7Li
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Excitation spectrum of ?\Li measured using the (e, e’ K™) reaction
Jefferson Lab Hall A Collaboration arXiv:1405.5839

L Majling SPHERE 2014



Hyperfragments from 3 Li

Pochodzalla, Acta Phys.Polon. (2011):

(QLi) | ALi | &Li | aLi
3n 2n n
19.0 | 12.2 | 3.7 8.5

fHe | 3He | &He | THe | &He
tnn tn t d p
315 | 9.9 9.7 | 13.0 | 138

AH [ AH [ GH) | H | (RH)
5He | 5He | “He | 3He 2p
18.2 | 11.8 38.5
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Shell Model - 1

Seminal papers
Gal, Soper, Dalitz, AP 63 (1971), 72 (1972) 113 (1978)
W(ATZ) = w(AZ) -9 "weak coupling”

for p-shell hypernuclei:
Is* pA 4 BTa ® sp:d>
| S

Cohen Kurath,

Discrete part of spectra (0hw excitations) :
Millener, Lecture Notes in Physics, vol. 724, 2007, Springer
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Shell Model - 2

EXCITED nuclear states:

LS coupling
|0s*[£] lpkp[fp] K[ fy) - ﬂ (Aw) >
TS L
Wigner(1939) SuU(4) SU®3) Elliott(1968)
ks + kp + ki = A {=2d,2s; 3f,3p;...
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Excited states of p-shell nuclei

Ohwy (k) -

10s*[4] 1p*[f,] 8] Q) > = ORI - Wo(Ra)
lhwy (k+1) [fA]i[Mp]

0s*[4] 1pA1h] 2d [1] :[fal () > OV [al(Aw) - Wi(Ra)
10s3[3] 1p**1[] fal Q) > 0L [Fal(M) - Wo(Ra)
e 1) - [fa] = [45,], [3F]]

0s* 4] 1p5 6] 3F (1] [fal ) > OV [fal(M) - Wa(Ra)
0s*[4] 195 2[F1]  2d2lfy] :[fa] (M) > ©V[Aal(Aw) - Wa(Ra)
0s33] 1p% [£7]  2d [1] :[fal ) > O [Fal(Awe) - Wi(Ra)
102[2] 1p+2[£)"] Sl ) > 0L [fal(M) - Wo(Ra)

[fal = [4fo], [3£:], [2£)]
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“He

Due to NON-CENTRAL forces,
the wave function for the *He J™ = 0% ground state
is a mixture of 1S9, 3Py, and 5D states

Recent calculations:
ref. interaction g, Bp, 15D,

[1] AVS": 85.7% 04% 139%
[2] AV18 + UIX: 832% 08% 16.0%
[1] PR C 64, 044001 ('01) K. Kamada et al.:
Benchmark test calculation of a 4N bound state

[2] PR C 65 054003 ('02) A. Nogga et al.:
The « particle based on modern forces

15Dg: |0s? 1p? : [22] >
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Excited states of p-shell HYPERNUCLEI:

hw @ hwy + hwa
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Example :  structure (;He)

N fHe o [f] "He

2 st p? <Dg6) [42], ... SA PA da
3 s*pd d>g6) [42], ... SA PA
3 s3p3 <Dg6) [42],... [33],.. SA PA
4 stpf ¢£6) [42], ... SA
4 s*d? <I>L(16) [42], ... SA
4 $3p2d o [42],.. [33],... sA
4 2pt ol (a2, [33],.. [227] sA
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Spectrum of §Li

deciphering: pfls/\ pflp/\ sfls/\

[41] [41] [32]

The (K-, 7~) spectrum of the §Li production.
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Cluster wave function in Shell Model

AL On)a =
Se?g® oQRI0W. SRR eulran)

g?(g"): coefficient of fractional parentage for a (b) particles

constrains: atnbty = Na
(o] + [f] = [fal
(A)a+ (Au)p + (10) = (Au)a

Lo+ Ly = Ly
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Hyper FRAGMENTS

Fa,bA
Fab,A rp,A

Transformation of Jacobi coordinates:

< @u(rab) 25 (rab A )00 (rb,0) o (Fapn) >= (TALL o153
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Hyperfragments from 1He

E tn [fe]
2.82 S8He +n [41]
3.08 2He —+2n [4]
523 ®He + A [42]
6.95 °He + An [41]

1549 AH +t [3]
2141 fHe + 3n [3]
2366 3H +tn [2]
2381 SH +p [32]
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Hyperfragments from ?\Li

Ethr decay [fi][fx] Ti T2
37 noo+ L [43][1] 33
8.5 8Li + A [431] 10
9.7 t + SHe [3][41] 33
!
9.9 tn  + 3He [3][1][4] 130
11.8 SHe + 4H [41][3] 33
12.2 2n + L [2][42] 10
13.0 d + [He [2][42] 01
13.8 p + §He [1][421] 33
18.2 ®He + 3H [42][2] 10
315 tn + 4He BB 3333
385 SHe + S§H [31[32] 33
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SUGGESTIONS

Some SUGGESTIONS for next steps:
e see for tH in other p-shell targets;
e see for ?\H in p-shell targets;

e Liis a source of {H hyperfragment.
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