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B-delayed decay spectroscopy
very effective method to assign spin-parity of daughter states
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3-decay from a spin-polarized nucleus
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where to perform the experiment?

A(AP) \/1 — (AP)? Y3,
AP aAp Y5, Large polarization is important

TRIUMF ISAC in Canada first beam in 2000

polarized radioactive beam line
very high polarization
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pumping the two ground-state without hyperfine int.

hyperfine levels in order to 4 — &, A
achieve high polarization
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unexpectedly low polarization

energy (Doppler) broadening of the neutralized beam
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broadening the laser line width
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Doppler-shift tuning

deceleration bias (Na vapor cell)

tuning to adjust ion beam velocity
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Achieved polarization

Phil Levy @ TRIUMF

8Li: 80%, °Li: 56%, 1LI: 55%,

20Na: 57%, 2INa: 56%, 2°Na: 55%,
2/Na: 51%, 28Na: 45%,

28Na: 28%, 2°Na: 36%

Pumping for 11Be* beam is in progress.

Corrected for spin-relaxation
K. Minamisonno et al.,
Nucl. Phys. A746(2004)673c

Uncorrected for spin-relaxation
Preset work
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system check with polarized “Na
beam and search for something
new

800 particles per sec




28Mg

o test of the experimental methods
e confirm I assignments
e high E, levels
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28,29,30,31.32Na decay at TRIUMF
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B-ray energy spectrum
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Revised Decay Scheme of 2Na and New Levels in Mg
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9 Na decay
spin-parity assignments of
Mg levels

200 particles per sec




29Na [3-decay (NNDC 1998)

372+ 0.0 44 9 ms Intensities: I(v+ce) per 100 parent
99 decavs
piNagg
%B—=100 o P.,,=21.5%
—_ a0

Q-=13280 Q‘?*‘;gb
o
o

0.20  6.26 TE mons B oA 00854
SRS NP Oy 3874.5

0.8 5.89
\ TR Vo, 3227.5

12 4.81 \ T ca??”nﬁf?:g & \ 3224

28 4.43 \ o —P——12615.0

0.22  B.80 \ éé” ad \ 2500.0

<0.4 5.6 oy 1638.0
SN
> .

<0.2 V.0

-~
@{i? 54.8
24 5.08 3/2+ e e R U B URY ;0.0




Revised Decay Scheme of °Na and
Spin-Parity Assignments of 2°Mg Levels
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Revised Decay Scheme of °Na and
Spin-Parity Assignments of 2°Mg Levels
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Comparison with Shell Model Calculation 29M g
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Comparison with Shell Model Calculation 2
(Monte Carlo Shell Model by Utsuno et al.)
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Systematics of negative parity levels ( Exp.)
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establishing decay scheme
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spin-parity assignments of
11Be levels
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Excited States of 11Be
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Experiment at TRIUMF (E903)
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New Level and Decay Schemes of 11Be
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Summary

€ Beta-decay asymmetry is very sensitive to spin value of
the daughter state. The asymmetry is also helpful to
clarify the decay scheme.

€ The-beta-decay asymmetry can be a powerful tool in beta-
delayed decay spectroscopy. Possibility to install a spin
polarized at DSIER should be discussed.

@ Higher polarization is essential to apply this method to
fewer nucleus.

€ New methods to polarize nuclear species other than
alkaline atom nucleus are strongly requested.
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