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C S l C Light Nuclei & Nuclear Structure
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"g‘i c s l c ISOLDE: Isotope Separation On-Line @ CERN
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CERN accelerator complex
PS Booster > ISOLDE

suojoid

Beam: Protons 1.4 GeV
Intensity: 3 1013 p/p
pulse: 3us

frecuency: 0.5-1Hz
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%%i C S l C ISOLDE Decay Experiments
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C S l c IDS — ISOLDE Decay Station
ot S http://isolde-ids.web.cern.ch/isolde-ids/#setup
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c S l C Target development: 8B production @ ISOLDE
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Another important TOOL for the experiment is the TARGET and ion production

B react with most materials, get stuck e okes extraction of 8B difficult

Forming volatile compounds of B within a porous target material, makes the situation better

8B SFG(Q): 8BF2+ ' \‘Q

\

The Target unit #513 g Cooled Cu transfer line and
" VADIS7 (,Plasma®) 106405
E#'; lon Source WTape station  W[AL
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Target container with pellets of =
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J. Ballof & C. Seiffert, contribution to the ISOLDE workshop 2015




C S l C 1S633: SB Decay modes
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The 1* at 17.640 MeV O. Kirsebom et al., Phys. Rev. C 83 (2011) 065802
. . IGISOL 2008 — a-emission for 8B neutrino spectrum
accessible only via EC T
E, =337 keV +. 17.9798 2.1
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8B Predominantly 3* decay
via 3.03 MeV state
- 2 alphas
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C S l c 8B as a proton halo nuclei

COMNSEN SUPERICR DE INVESTIGACICONES CIENTIFICAS

®Hea2n halo > localized decay in the 2n-halo —> d +alpha

- _
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B» | First observation of beta-delayed deuteron emission
s K. Riisager et.al. Phys Let B235 (1990) 30

®e ISOLDE-3: IP-42
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8B as p-halo nuclei 2 @
The 1* at 17.640 MeV

accessible only via EC
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For the 1* at 17.640 MeV the case is the opposite: we
localize the main strength of the decay to the coreand O [c¢+h) =0O([¢) | h) =(O|c)) | )+ | c)(O|h))
the halo-p constitutes the non-decaying spectator;

The decay through the 1* level is described by the
T. Nilsson et al., Hyperfine Int. 129 (2000) 67 first term thus the strength can be estimated from
the known decay of the ’Be core nucleus.

Expected branching ratio based on the p-halo spectator + ‘Be core - decay 2.3 108



C S l C 1S633: Experimental setups
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16.6-16.9 MeV alpha break up states 17.6 MeV p emitting state

18-04-2018

' PAD
18-05-2017 (500pm)
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[ PADS - 1500 um | [ PAD4 - 1000 um | (30Hm)( SBF,
E
(500pum)
U3-40 pm uz 60 um
Detector Distance Solid angle covered
| PAD3 - 1000 um | PADZ 1500 pm (mm)
PAD 12.5 27.69%

E 25 14.6%
AE 8 8.8%




Counts

3 set of Data

Analysis of the 15t experiment: a—o coincidences
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%‘?‘i’; c s l c Sum a- a energies observed in opposite detectors
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Coincidences in 60um detectors P-side

To reach a 4% of statistical error
in 16.9 MeV state we need at
least 500 events in this peak.
Summing statistics i.e. run more
files and R-matrix fit ongoing to
obtain the best fit of the doublet.
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C S l C 17.6 MeV state and p-branch
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Energy on the DE detector Silvia Vinals i Onses

= = |

il The main activity of °B — " —> ( (
determines the upper limit of the
branching ratio i.e. on how many events
In coincidence compared to how free
from background in the [250 — 400] KeV.

Energy on DE detector in anticoincidence with PAD and E gated at DE TDC

The theoretical upper limit is 2.3108
calculated the wave function as a proton
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HIE-ISOLDE @ 7.5MeV/u 2017
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Beam  Description

15¢ Effects of the neutron halo in *°C scattering B
at energies around the Coulomb barrier

55 Reaction mechanisms in collisions induced by
8B beam close to the barrier.

e, The *Cu(p,alpha) cross section and its implicationf§
for nucleosynthesis in core collapse supernovae. !

9 Transfer reactions at the neutron dripline
with triton target

"Be Search for higher excited states of ®Be” to
study the cosmological ’Li problem.

9495y Study of the Dinuclear System
ARb + 299Bi (1 + 72 = 120).

11Be Betadecay of 'Be in TPC

Nordic Meeting 2018 Longyearben
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C S l C SEC - Scattering Experiment Chamber
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SAND n-Array
32x 10x10x10cm?3 Plastic TPS-1000
PM tubes Photonis XP4312

Power supply CAEN SY1527

9mm? A@=3°
DSSD 53 1 268
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S1619: Effects of the neutron halo in >C scattering
C S l C ____atenergies around the Coulomb barrier
o I. Martel GEM Huelva O. Tengblad IEM Madrid

iﬁ\""\")

Tniversidad
de Huelva

Studying the low energy dynamics of the halo nucleus °C (S,=1215 keV,
S,,=9395 keV) by measuring the angular distribution of the elastic
scattering and #C production cross sections at Coulomb barrier
energies.

The carbon isotope °C is a rather unique nucleus as its ground state
exhibits the only known pure s-wave halo configuration.

The halo structure favors breakup and neutron stripping to bound
states, and these effects should be observable as a sudden decrease in
the angular distribution of the elastic channel around the grazing angle.

This is the first dynamical study carried out so far for the halo nucleus
15C at low collision energies.

This should bring information on the coupling between elastic, neutron
transfer and breakup channels, and the role of the continuum.


mailto:imartel@uhu.es
mailto:Olof.tengblad@csic.es

C S l C Theoretical calculations: 1°C + 208Ph = 14C + n
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CRC CDCC
coupled reaction channel calculations ~ Continuum Discretised Couple Channel
including 1n stripping including breakup and inelastic scattering
1 - a 1.00 ._..,___‘-....“__,"“
@65 MeV . @65 MeV
0.8 0.80 - 3
if 08 stripping vs breakup /
© 0.4 ::_'?50.40"
0.2 < 0.20 <>
0 40 90 . 40 90
0 20 40 60 80 100 120 140 160 180 Lt] 20 40 60 80 100 120 140 160 180
oy, (deg.) Bow (deg.)
elastic scattering, normalized to Rutherford
The 15C halo modeled as neutron plus solid line - the full calculation
inert 14C core, given that the first excited dashed line - without couplings
state of 1“C is high lying > 6 MeV. dotted line - nuclear couplings

the effects on the elastic cross section due to breakup and 1-n stripping are quite different.
If the breakup dominates the scattering process, we should observe a strong absorption in the
elastic yield even at very forward angles, ranging from 10% to 40% between 40° to 90° degrees.
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C S l c 1S619: n-halo in 15C scatterlng at the Coulmb barrler
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CSIC HIE ISOLDE 2017
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REX-ISOLDE

Full Energy 10 MeV/u
Time for 1S606
Be(t, p) 1°Be
Miniball + T-REX




Previouse study
C S l c Experiment S393: 4B(p,2p)3Be @ GSI
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14B(p,2p)*3Be
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CSli c 13Be data from S393 @ GSI 1{3]3
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Can we settle this problem via the two-neutron transfer reaction,
11Be(t, p )1Be @ HIE-ISOLDE 1S606 Beamtime 2018!?




c S l c 1S606 Studies of unbound states N= 8 shell closure
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Miniball + T-REX
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C S l C In summary: | have discussed
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Studies of Light exotic nuclei by the MAGISOL at ISOLDE and HIE-ISOLDE
Introducing new tools

Target development leading to high yields to study éB

IDS — ISOLDE Decay Station =-

1S633: on EC in B to excited states in 8Be

SEC - Scattering Experiment Chamber HIE ISOLDE

1S619: n-halo in 1°C scattering at the Coulomb barrier

HIE-ISOLDE with 4 cryo modules reaching 10 MeV/u
1S606: Studies of unbound states in isotopes at the N= 8 shell closure

a complementary measurement to “B(p,2p)*3Be performed at GSI
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Thank you for your attention!
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