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Motivations
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What is a rotational band?
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@ The excitation energy, Ey, of a
nucleus can be related to its total
angular momentum, J, through

E.(J)= ;;(J(J +1))+ E: (1)

@ Nuclear configurations with identical

structure will have the same moment
of inertia, Z.

@ Rotational bands can be split into

positive and negative parities due to
signature splitting.
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@ Determine the absolute branching ratios for high-energy states in 20.
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@ Determine the absolute branching ratios for high-energy states in 20.

@ For states in the proposed rotational bands, use the absolute branching ratios to
determine the reduced -partial decay widths:
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@ Determine the absolute branching ratios for high-energy states in 20.

@ For states in the proposed rotational bands, use the absolute branching ratios to
determine the reduced -partial decay widths:

= o5 2

e Compare 2 to the Wigner limit, ﬁv in order to determine tendency towards -clustering
for these states. The Wigner limit is defined by

3,,_2
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Experimental set-up
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Experimental set-up
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Q3D magnetic spectrograph
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Q3D magnetic spectrograph

Q3D particle identification Q3D particle identification
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Efficiency corrections

Cartesian view of detectors
Real data
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Efficiency corrections
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Catania plots
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Catania plots

o The Q-value for the 2C("Li,p) +*C is given by

Q = EC +E + Ep - Ebeam: (4)
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Catania plots

o The Q-value for the 2C("Li,p) +*C is given by
Q = EC +E + Ep - Ebeam: (4)

@ Also, £ = i

2m

@ Through rearranging it can be shown that

1
Ebeam_EC_E :77_0: (5)
m
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Catania plot (example)

Catania plot assuming detected 14C
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Catania plot (example)

Catania plot assuming detected 14C
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7500keV Q3D spectrum (ungated)
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7500keV Q3D spectrum (ungated)
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7500keV Q3D spectrum (ungated)
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7500keV Q3D spectrum (ungated)
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ot Catania plot (simulated)
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Catania plot with photon events
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Example gated Q3D spectra

7500keV Q3D spectrum (ungated)
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Example gated Q3D spectra
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Example gated Q3D spectra
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Example gated Q3D spectra
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Table of results
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Summary and outlook

@ The method for calculating branching ratios for high-energy states in 120 has been
described.
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Summary and outlook

@ The method for calculating branching ratios for high-energy states in 120 has been
described.

@ A method for calculating -branching ratios through charged particle spectroscopy has
been shown.

@ First measurements of branching ratios for states in 180 have been completed, with a
paper in preparation.
@ Further analysis of higher energy excitation regions to determine branching ratios.

@ Comparison of the reduced -partial widths, calculated using the absolute -branching
ratio, to the Wigner limit.
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