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Motivation

» ©8Ni shows some doubly magic features, e.g. high E(27)
and low B(E2;2] — g.s.)
= Study of the proton-neutron interaction near N = 40 with a
72Zn beam
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Motivation: B(E2) values of the Zn isotopes

C. Louchart et al.: Phys. Rev. C 87, 054302 (2013)
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» Good agreement for B(E2; 2] — 07)
» But: Discrepancies for B(E2; 4 — 2"), especially in the
experimental data

= Additional measurements needed — Coulomb excitation
experiment with a "2Zn beam

/18



New experimental setup

Standard Coulex setup Coulex with T-REX setup

P

)
Fixed CD target distance FCD with variable target
(B1ap = 16° — 54°) distance

Optimize Coulex setup
» Largest possible angular coverage
» Tolerable count rates of elastically scattered particles
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Photographs of the new Coulex setup

New Coulex setup in T-REX Closest distance between
vacuum chamber target and FCD: 2.35cm

5/18



Coulomb excitation of 72Zn

» Coulomb excitation of the 72Zn beam with a 1.17 =% 199Ag

target (Ep, = 2.85MeV/u, 66h good data, /g ~ 2 - 107 pps)
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» All particles in the Silicon detectors

= No clear separation between 7?Zn and %9Ag
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Identification of the ejectile and the recoil
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» Particles in the Silicon detectors in coincident with a v-ray

in MINIBALL
= Clear separation between 72Zn and '%°Ag
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Doppler corrected ~-ray-spectra

» 72Zn detected in the FCD
» Doppler correction with respect to 72Zn
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Doppler corrected ~-ray-spectra

» 72Zn detected in the FCD
» Doppler correction with respect to 72Zn
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Doppler corrected ~-ray-spectra

» 72Zn detected in the Backward Barrel
» Doppler correction with respect to 72Zn

Counts / 1.0 keV
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Doppler corrected ~-ray-spectra

» 72Zn detected in the Backward CD
» Doppler correction with respect to 72Zn
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Extracting nuclear structure from ~-ray peaks

» o is directly connected to the reduced transition probability
B(X; Ji — Jp) = gy (MmN || ) P

» o can be calculated from the number of counts in the ~-ray
peaks:

» Number of detected 2] — g.s. 72Zn ~-rays in MINIBALL:
Neet(Zn) = L - o(Zn) - ems(Zn) - €5

» Analogue for 1%°Ag:
Neet(Ag) = L - 0(Ag) - ems(Ag) - €si

» Luminosity L and efficiency eg; cannot be determined
precisely = Relative measurement:

o(Zn) _ Noet(Zn) ) ems(Ag)
o(Ag)  Naet(Ag) ems(Zn)

» Consider feeding contributions
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PRELIMINARY B(E2;2{ — 0

(dold0)(652keV Zn) / (do/dQ)(311keV Ag)
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PRELIMINARY quadrupole moment of 2Zn

Spectroscopic quadrupole moment:
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» Detectors in backward direction have the highest sensitivity
for Qs.
» Prolate shapes are preferred in the neutron-rich Zn

isotopes.
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PRELIMINARY B(E2;4] — 2
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PRELIMINARY B(E2;2; — 2{,07) of "2Zn
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PRELIMINARY B(E2; 05 — 27) of 7?Zn
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> Oj—state only clearly visible in backward direction
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Summary
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» Good statistics to extract the most important B(E2) values
of 72Zn (arrow widths are proportional to B(E2)-values)

» Determination of the quadrupole moment Qs(27) —
prolate shape is preferred
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Appendix



Save Coulex criterion

» Save bombarding energy:
Ep(0om) = 072 G2 - At 1 4 o

with Dy, = 1.25 - \/ + JA) +5
» Beam energy of 72Zn: 205 MeV
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