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Clustering: a threshold effect
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Clustering appears close to the
cluster-decay thresholds.
The nucleus needs sufficient excitation

energy to dissolve into, e.q. a-particles.
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Tunnelling & octupole deformation in
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Results from GASP+ISIS

C. Wheldon et al.,
Neon-21 was the EPJA 26 (2005) 321.
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What makes a rotational band?

Gamma-ray spectroscopist Particle spectroscopist

sEnhanced in-band transitions *Common cluster decay widths

*Rotational energy dependence @ °Rotational energy dependence

*|n-band branching ratios *Decays to similar daughter states

Usually, without the in-band transitions, some degree of
uncertainty over band structures remains. This is true for many
cluster bands in light nuclei.

Neon-21 is UNIQUE. The structures can be assigned
and studied unambiguously.

Level lifetimes are known — need branching ratios
to measure transition probabilities.




Experimental set-up

Trigger: y-y-T
rigger: y-y rec‘)cs 10("Li, n p)*'Ne
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Some LaBr
detectors present,
but not in trigger.

/ xI'RACE

Li¢* at 31 MeV
10-20 enA ~ “Ne
Li,O \
600 pg/cm? AE-E
AGATA-target distance: 155 mm telescopes
AGATA rate: <10 kHz (validated) 200 “m/*] mm.

TRACE rate: <6 kHz (30% validated)
Al absorbers — protons >4 MeV
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Experiment — status and progress

Status June 2011:

* Five days of beam time.

e No significant issues; stable beam conditions.

* Energy and initial efficiency calibration made with >2Eu.

» Due to accelerator problems for making the *°Co source, still
awaiting high-energy efficiency calibration.

Status June 2012:

e C0-56 source production July 2011, followed in August by calibra-
tion for efficiency at high energy (>3.5 MeV).

 Calibration of AGATA completed — alignment of all segments for
every run.

 Calibration of TRACE silicon detectors (E and AE).

e Reconstruction of missing segments via the replay of all the data
(10 TB). (Copy of raw data in several locations.)

* Initial Doppler correction with TRACE positioning under-way.

* Energy-loss correction for protons through Al absorbers applied.




TRACE positioning

- !45000
Y e EEEmEEEEm 40000
’\10—_-----‘-----
S T ammmmmm e i
O f EEEEESE = — 30000
~ [ EEEEE"EEEN
i N S EEEE= EEm e
L (@) :-----‘ H E E —120000
20— » . eQ [ EEEEETEEEE
® . . ‘A [EEEEmss=m= g 15000
15~ ° * e . s 0w B e @ L e Imm0
. s P * ” . o HE EENENENEN®N 5000
- . A B e e e Tl
5 10~ ¢ s e . . ) |
R ¢ o e Si pos (column)
B) 5:_0 * L . @ ' ¢ ¢ ¢ ‘
9 F e e e e s Raw count rate
— e . . ) .
N O_
>C§ e b bt * " @ * . ® . )
E -5:—. . . . . L | [ ] o ]
— " . ® s @
. . & -
'10__. »® L ] L .
E- ® » e ® * ¢ *
'15:_. . . ® L ] b L . - -
_20:_ * . » ° .
:IIIIII||||II||||||||IIIIIlIIIIIIIIIIIIIIIII
-75 -70 -65 -60 -b5 -50 -45 -40 -35

ThetaY (degrees)



Doppler correction: beta

Beta for 2’Ne obtained from the energy and position of particles in TRACE.
The spikes are caused by noise in the the inner columns of the right AE pad.
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Particle id and angles

Protons, deuterons, tritons and alpha- T 2x0

particles are clearly distinguishable ® 2000

in TRACE. = e
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Spectra from near-line analysis

Doppler correction with average beta (no proton angle considered).
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Disclaimer: different collection times/runs (near-line analysis)!




Summary and outlook

* Successful beam time.

« Gamma- and particle-coincidences are working

 Full replay completed.

* Missing segments recovered and errant segments gain-
matched for every run.

e Initial Doppler correction implemented in analysis code.

* Energy-loss correction in 136 um Al absorbers is done.

* Work to do improving on the TRACE positioning coupled
with beta optimisation.

* Require sorting of full statistics for optimisation.
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Clustering in ab initio models

S
> 4t 1lBe(-—~) § - - r=(+yH)12 (fm) -
ol | Results from ab initio calculations:
- 1 anti-symmetrised molecular dynamics
o | (AMD)
-2} | and Green's function Monte Carlo (GFMC).
4L

L Y. Kanada-En'yo et al., Phys. Rev. C52 (1995) 628.
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