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What is the fast-timing technique?

*Measuring the lifetime of excited states within the nucleus

*“short” lifetime < 100ps

*“long” lifetime > 100ps




What is the fast-timing technique?

*Detection of y-rays emitted after transitions

in the nucleus
p v
*Can also use electrons emitted in 3~ decay ¥ State of
interest
Y Y
*Requires y-y or B-y coincidences
4 v




The Decay Chain

146CS - 146Ba > 146La > 146Ce
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Time to Amplitude Converters (TACs)

START
STOP
START
STOP

*Each LaBr; detector is connected to
the START and STOP inputs of
corresponding TACs

*STOP signal has a set delay

*There are 7 TACs in total (+1 for the
ZDS)




Delayed/Antidelayed

*TAC signal is produced using START and

STOP
feeder
*If feeder is detected before decay, il State of
configuration is delayed interest
decay
*If decay is detected before feeder, v

configuration is antidelayed
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What is a convoluted gaussian?
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What is a convoluted gaussian?

nts

decay constant y-ray energy
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Fitting

*Fitting model is a convoluted gaussian
*Apply energy gating on LaBr; detectors
*Least-squares minimisation fitting routine

°t,/, can be calculated directly from A




Background Subtraction

P\Protat = plp — plbg — bg|p + bg|bg 3 .
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Results so far: 2+ in 146B3
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Results so far
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FIG. 1. The SCMF-PESs obtained for '“0-'#Xe, 42-150By #-152Ce_ and '*¢~'*Nd are plotted as functions of the quadrupole B, and
octupole 83 deformation parameters. The color code indicates the total HFB energies (in MeV) plotted up to 5 MeV with respect to the global
minimum. The energy difference between neighboring contours is 0.2 MeV. For each nucleus, the global minimum is indicated by a red solid
circle. Results have been obtained with the Gogny-D1M EDEF.
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firm conclusions about the possible octupole deformation of these nuclei but suggest different spin and parity
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assignments than previous works. This work highlights the need for more detailed study of the odd and odd-odd
isotopes in this region to properly understand their structure.

unambiguously the presence of a region of octupole deformation centered on these neutron-rich Ba
isotopes, but also manifest the dependence of the electric dipole moments on the occupancy of different
neutron orbitals in nuclei with enhanced octupole strength, as revealed by fully microscopic calculations.
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