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The Nucleus '*B is the lightest N

particle-bound in its ground state.
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Helical Orbit Spectrometer
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HELIOS
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schematic view of HELIOS
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Sum Rules and '3B(d,p)'“B

]ZT — 3/2_ )181/2 :]}T — (112)_ )for OdS/Z:]}T — (1)2;3)4)_

(2)F + 1)n
#holes = ZSn 2+ D),

#holes for s, = 2and fords,, =6

experimentally:
1s1,,: #holes = 1.6

0ds/, : #holes = 4.3

Assume no contribution from 0d;,

M. H. MACFARLANE and J. B. FRENCH, Rev. Mod. Phys. 32 (1960)



Low-lying 1- and 2- states 1n “B

Assume no contribution from 0d, ,

Y(1)) = (11U(151/2) + B1u( 0ds,/2) a

P(1;) = _,811}(151/2) + a,v( 0ds))

a, and B,given by S.F; S, and S,



Then:

Experimentally;
151/, : #holes = 1.9
0ds ), : #hole = 5.9

Compared to the sum-rule values of 6.0 and 2.0 for Ods,2 and 1s1/2
respectively.



Can we estimate the s, ,, and Od5/2
single-particle energies in '*B?

No narrow states left.
We assume '*B(2°,) is the broad state at 1.86 MeV,
and we assume '*B(1°,) is a broad state at 3.6 MeV

Y@j,+1)S, E,
E — _n
(Ful Y Qj,+1)S,

Then:

<Eo>(1s1/2)=0-5 MeV

<EO>(Od5/2)=1 .9 MeV

<EO>(Od5/2)_<EO>(1s1/2)=1 4 MeV




S, MeV

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50

-1.00

0.00 5/2°7

0.87 1/27

170

Effective single-particle binding energy

(0.7 2,3y

16N

(E.,J")
(0.33 0,1)
0.00 1/2*
0.74 5/2
15C

0ds,

0.5 (1,2)

B 1O (1,2,3,4)

14




Conclusions

4 negative parity states had been observed; namely
(2,1,3,4) at energies: 0.00, 0.65, 1.38, and 2.08 MeV
respectively.

The ground state has amixof L=0and L=2,
dominated by the s-wave configuration with a loosely
bound valance neutron: one neutron halo nucleus.

The first excited state (1) has a nearly pure s-wave
configuration. Is better halo than the g.s.

The s-d splitting is increased compared to °C.

The 4 state shows a natural width I ~ 200 keV
consistent with S.F. (4°) =1.0 (I j = 200 keV).



Thank you all



13Be s.p. energies from n-knockout

286 H. Simon et al. / Nuclear Physics A 791 (2007) 267-302
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Fig. 8. Level schemes for N =9 and N = 10 isotones. Panel 1 shows the energies of 1/27, 1/27 and 5/27 states in
B3Be ., 15C and 170, relative to the energy of 1/27 state. Panel 2 shows the energies of the 07 and 27 states for l4Be,
16¢C and 180, relative to the energy of the first OT state.



The HELIOS approach to inverse kinematics
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Ab initio nuclear structure simulations: The speculative “F nucleus
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FIG. 3. (Color online) Negative-parity '*B spectrum obtained
with JISP16 at fixed 72 =25 MeV in successive basis spaces
and extrapolated to infinite basis space using extrapolation B.
Experimental (exp.) data are taken from Ref. [13].
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Recoil particle identification
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DE (channels)

3B and friends... from **C+°Be
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With *0(d,p)!’O(1/2+)
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Table 1

Levels in '*F.
Er (MeV)? Ex° = I (keV) r/ry
1.56 &+ 0.04 0.00 2~ 910 + 100 0.85
2.1+0.17 0.54 1- ~ 1000 0.6
3.05 + 0.060 1.49 3~ 210+40 0.55
4.35+0.10 2.79 4 550 <+ 100 0.5

3 Energy above >0 + p decay threshold.
b Excitation energy in '“F.

| 14 A0
800 « “O+p 6, =0
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c.m.

Fig. 4. (Color online.) Results of #0 + p calibration measurements from this work

compared with potential model calculations from [8].
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2.0

Spectroscopy of 13:14B
via the one-neutron
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