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Coulomb excitation of %Zr
at LNL (22.18)

» data taking: October 21-25, 2022
e beam: >*Ni, 160 MeV, 3 pnA
e target: °°Zr, self-supporting

AGATA array (11 ATCs),

close-up position.

detectors, each segmented into 8
®  annular strips (junction side)
9.5 = 126° — 162°
(detection of back-scattered %8Ni ions)

| Goal of the experiment: quadrupole moments of 2+, , states
Goal of the MSc thesis: investigation of the 3-; state properties

2




Octupole collectivity in Zr isotopes: the °°Zr anomaly

B(E3, 37 — 07) value in 9Zr strikingly high
(evaluated value: 53(6) W.u.); long-standing
challenge for theory.

New measurement of the E1/E3 branching
ratio in the decay of the 3- state (L. Iskra ef al,
Phys. Lett. B 788 (2019) 396) points to lower
octupole collectivity
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9%Zr target used in the LNL study

Problems to buy enriched %6Zr
material for the targets due to the
Russia-Ukraine war

Several metallic °Zr targets
loaned from other laboratories
(Argonne, Bucharest), but with a
lower isotopic enrichment than
reported

An RBS study of the %Zr target
used at LNL was performed after
the measurement at the LABEC
laboratory in Florence:

» oxidized front and back
surfaces of the target;

 target thickness: 690 ug/cm?2
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RBS spectrum measured at LABEC for the %Zr target used at LNL




Coulomb excitation of °¢Zr at LNL: total y-ray spectrum

 Transitions in other Zr isotopeS Zr contaminants
(90Zr, 9271, %47r) present ' > Beam
in the spectrum due to
significant isotopic impurity
of the target
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Oxidized front and back
surfaces of the target —
%8N + 160 fusion-evaporation

reaction leading to intense

transitions in 72Se. 72Br. 69As 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
’ ’ Gamma Energy [keV]

Total y-ray energy spectrum, acquired in coincidence
with the back-scattered %8Ni ions, Doppler corrected for the target nuclei




Cuts on excitation-energy spectrum

Gates were applied on the excitation energy to suppress the fusion-evaporation background:

Number of Entries

| Total projection gated on
the 1454-keV transition
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: J .~ | i ...and on the 662-keV
0 ton Eibrgy [MeV] | transition in 89As (originating
e ey from the 3p2n channel of the
20— 8Ni+160 reaction)

100

y-ray energies, Doppler-corrected for the target nuclei,
versus total excitation energy of the %8Ni + %Zr system
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Very different patterns — suppression of fusion-evaporation events possible




Cuts on excitation-energy spectrum

Gates were applied on the excitation energy to suppress the fusion-evaporation background:

Gate on a range with strong
fusion-evaporation channels:
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y-ray energies, Doppler-corrected for the target nuclei,
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versus total excitation energy of the *°Ni + °Zr system Gamyti Energy fe¥)

Projection of the matrix on the y axis, obtained with a gate
on the x axis (14 - 50 MeV)




Cuts on excitation-energy spectrum

Gates were applied on the excitation energy to suppress the fusion-evaporation background:

Gate on a range with mostly
Coulomb excitation:
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y-ray energies, Doppler-corrected for the target nuclei,

versus total excitation energy of the 8Ni + %Zr system 500 1000 1500 2000 2500 3000
Gamma Energy [keV]

Projection of the matrix on the y axis, obtained with a gate
on the x axis (-30 - 6 MeV)




. . F. Ercolano, MSc thesis, 2024
Preliminary results

Transition probabilities in °6Zr determined from the measured y-ray intensities:

B(E3;3; — 07) = 41(3) W. . B(E1;3; — 27) = 114(13) - 10~* W.u.

Obtained value in good agreement
with the B(E3; 37 — 07) =42(3) W.u.
from L. Iskra et al, Phys. Lett. B 788
(2019) 396

BR (E3/E1) [%)]

= ENSDF adopted
® new AGATA result

%%, % %
3 ©

0,

% p

B(E3: 3 — 0) [W.u]

The deduced 37 — 07 /37 — 27 branching ratio and the
lifetime of the 37 state in %Zr are in agreement with the
most recent measurements
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