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Laser-assisted decay spectroscopy of 75m,79mZn
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Isomers in 30Zn40-50

• The g9/2 orbital, with its different 
parity and high orbital angular 
momentum, is an ideal ground 
for isomerism.

• Excitations from the pf shell give 
rise to opposite-parity isomers, 
like 1/2-, even becoming the 
ground state for some isotopes.

• In 79Zn, the nature of the isomer 
is different, interpreted as an 
excitation across the N=50 shell 
gap.
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Isomers in 30Zn40-50
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Determining the half-life and branching of those isomer decays
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Populating states in 75Ga

• The decay of this isotope already shows a rich 
level scheme, though one may assume that it 
represents an average of both decays.

• Beta decay is selective, which will result in 
different starting populations in 75Ga, towards 
higher spins from the 7/2+ ground state and lower 
spins from the 1/2- isomer.

• Our preliminary tests have shown that the decay 
of the (5/2-) low-lying levels proceed indeed from 
the decay of the high-spin ground state.

• We now request to acquire high statistics to fully 
deconvolute the scheme between those two 
states.
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Preliminary test on 75mZn
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Populating states in 79Ga

• Also a rich decay scheme, though less 
information is known, given the more exotic 
isotope.

• The different spins but also the high 
excitation energy of the isomer may lead to a 
very diffferent population.

• There is a known 𝛽n branch from the ground 
state (1.8%) that populates 78Ga. This might 
also be observed from the isomer decay.
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New CRIS Decay Spectroscopy Station

• CRIS has recently upgraded its beam line 
to improve the ion beam transport towards 
this end of its beamline. This has been 
fully commissioned in 2023 and is now 
fully under control.

• The CRIS DSS is now equiped with the 
same tape system as IDS for the efficient 
removal of activity build up.

• A new scintillator has been designed for 𝛽
detection, with a simulated efficiency of 
85% (75Zn) and 90% (79Zn).

Design by Bram van den Borne; simulations by Zakariya Johri & Simone Casci; electronics by IFNI-HH.
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New CRIS Decay Spectroscopy Station

• Outside the vacuum chamber, we foresee to 
install 4 HPGe - ideally 4 clovers.

• Configuration similar to the earlier version of 
IDS → using their known efficiency curve for 
estimates.

• Aiming for ~10k counts in 𝛾-singles a ‘weak’ 
transition in order to ensure reasonable 
statistics in 𝛾𝛾-coincidences, as a guide for the 
shift request.

➢ 178.3 keV in 75Zn, with 0.58% absolute intensity 
and 8% efficiency ➔ 10 hrs at a rate of 600/s

➢ 802.5 keV in 79Zn, with 5.9% absolute intensity 
and 3% efficiency ➔ 50 hours at a rate of 30/s
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Summary of request

• Request rounded down with respect to the indicative 10k counts in the 
reference 𝛾 rays. However, sufficient statistics should still be available globally 
to reach the scientific goal.

• Half-life measurements with beam on/off sequences will further reduce the 
statistics, but still allowing the scientific goals to be reached.
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TAC
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