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What if?
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1"Be best candidate
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11Be, an interesting nucleus

Halo phenomenon, weakly bound neutron
Clustering+molecular structure
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1"Be beta-delayed proton decay

1/2* T=3/2 12.554

Ayyad Y, et al. Phys. Rev. Lett., 123 (2019) 082501.
Riisager K, et al. Phys. Lett. B, 732 (2014) 305.
Borge M, et al. J. Phys. G, 40 (2013) 035109.

llB
05016 n+'4Be ’
_________ 12 0115092
02807 @/ AAse
1 11.2285
4Be
1/2* 9.820

Observed half-life (??7?)



Notes on beta-decay rates
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Sequential beta decay
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1"Be beta-delayed proton decay

1/2* T=3/2 12.554
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1/2+ states in 11B

Theory (FSU) Experiment
J E(MeV) log(ft) SF(p) E(MeV) SF(p)
1/2+(1) 5.709 5.5 0.262
1/2+(2) 10.545 3.4 0.117

1/2+(3)

1/2+(5)

1/2+(6)

14.105

5.4

0.001




_‘I 1 1 1 1 1 1 1 1 1

classical

Yo =0

Y, = lkeV
¥, = 10keV

-250 -200 -150 -100 -50 0 50 100 150 200

E, (keV)

A. Volya, “Assessment of the beta-delayed proton decay rate of 11Be,” EPL,
vol. 130, no. 1, p. 12001, 2020, doi: 10.1209/0295-5075/130/12001.
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Questions

- Even with proton resonance, beta-delayed rate is impossible to
explain

- The proton resonance is likely 1/2+(3), why it is lowered (predicted
12.2 MeV, observed at 11.44 MeV

- Why proton SF is so large, while there is no alpha decay?



AR)

Threshold discontinuity

0.8f F w = 41A_1/3 MeV ] Continuum of scattered states

204 170

Bound states

..........................

05

00

-4 )

— | eeeeeee ——— R
\ Correction to j I l

_ Harmonic Oscillator : €

Wave Function
s,p, and d waves
(red, blue, black)

-1.0¢

-137 2 0 2 4 6 8 10

kR
momentum




Evolution of single particle energies
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11Be beta-delayed proton decay

1/2* T=3/2 12.554
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Wave function realignment
Superradiance
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Observing superradiance
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Observing superradiance




Spectroscopic factor for superradiant state
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Example of interacting resonances

13C, 18N, 11Lj
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Summary:

11B resonant state may represent a remarkable near-threshold effect
Position of the state
Strong orientation towards proton decay channel
Weak alpha channel

11Be decay and resonance in 11B is not a fully resolved story.
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