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- “Be is at the crossroad of different configurations : possibility of finding these configurations at different

energy levels in “Be



Previous study of *Be
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Study of excited states of **Be through *B(-p)

Previous study :
J.Smith et al., Phys Rev, Low-lying unbound states in **Be
Perfomed at MSU NSCL
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(state parity and decay mode)
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Experimental setup

¥~/ S393 experiment(2010) v Primary beam : “°Ar 490MeV/n

'%/ v'Nuclei of interest : Bp, FRS degrader
v'Secondary beam - target (CH2~1g/cm?2)

Study “B(p,2p)**Be reaction

GSI facility

Darmstadt, Germany
Court. GSI

Some publications on the same set of data:

- Effective proton-neutron interaction near the drip line from unbound states
in #2°F, M. Vandebrouck et al., PRC(2017)

- Strong Neutron pairing in core+4n nuclei, A.Revel et al., PRL (2018)
(18C & 200)
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Experimental setup

NJ S393 experiment(ZOlO) v Primary beam : 40 p 490M€V/n
Q v'Nuclei of interest : Bp, FRS degrader
v'Secondary beam - target (CH2~1g/cm?2)
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Experimental setup
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Results : bound and Be +n states
-detection of gamma at 320 keV in 1Be
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Results : bound and *Be +n states
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Fit : BW convolved by response
function
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= 4444 Spectrum of E_decay gated by gamma energy
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Results : 'Be +2n states

Good agreement with H.T Fortune :

- Halo state of 'Be weakly populated
- Excited state is mostly populated
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« The bound 2*l (deformed) decays by gamma
« The unbound one (2*2) decays by 1n emission
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Results : *Be +2n states
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« The bound 2*1 (deformed) decays by gamma
« The unbound one (2*2) decays by 1n emission

Which % of 2n emission ?  Direct decay
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Decay energy for "*Be+2n
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Results : *°Be +n states

Decay energy for "°Be+2n
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Results : 1°Be +n states

Decay energy for °Be+2n

- We detect a gamma at 3.4MeV in 1°Be
— Possible decay through 2+ - Shift of 3.4MeV in 2n Energy decay

- We split the 2n spectrum in 3 ranges of energy: 0-4, 4-8 and 8-12 MeV
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Correlations and Dalitz plots Correlation femtoscopy,

Phase space (PS) R.Lednicky, NuclPhys A (2006)
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Correlations and Dalitz plots Correlation femtoscopy,
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Correlations and Dalitz plots Correlation femtoscopy,

) 0 Phase space (PS) R.Lednicky, NuclPhys A (2006)
‘ ‘._» Enn —Enn /EDecay
. - Efn / EDecay

Final State interaction 55000
Direct : PS + n-n FSI

Direct decay

BRI \]I\|HI\‘I

\\’ s 20000
ﬁ C (r ) 15000
\] nn nn
5000 |—
I i _En
0 1 2 3 4 5
‘g. \ Sequential decay
rms 300
C (r ,7)
T= h/rr “31,\ 200g
\ "\ 100 — Efn

o



A 3049 32

se57  2/2°0 A 3867 5.

1778 5/2+
> o
N -
- 10Be+2n

N 320 ]]-_//§+ _O_M_e\/_
05220 11Be+n
2+2102
O+




Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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Results :Dalitz plots for *°Be’+2n states
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New Phenomenon
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New Phenomenon

A

Sharp slope 7 Flat wings

8-12 MeV

Contradictory inputs

- short living resonance R .
- harrow resonance

#from)

Possible explanations

« Very compact structure : r_< 2.6fm

* Strong momentum correlation :
W(rnn) =2 W(rnn’qnn)




‘Summary
- 13B was produced by a primary beam of 4°Ar (490MeV/n)at GSI

- Using proton knock-out reaction bound and unbound states of 12Be
were populated

- A combined detection of Gamma, neutrons and core-fragments
allowed us to study these states in detail

- a bound 2+ state was observed by gamma detection at

2108 keV
(2+) 59
75% I
2200 172 0 MeV - The second 2+ state was strongly populated and its decay
12700 — - oo 2 modes were studied:
540 ern

0+224O . . _

>+2108 The fact that this state decays mainly on the excited
state of 11Be (less deformed) and populated from spherical

0+ 13B gives a hint on its sphericity
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‘Summary

Higher excited states were studied using Dalitz plots
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