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94ZR – COULEX EXPERIMENT @LNL

SPIDER modular array of Si detectors 

segmented into 8 annular strips (junction 

side).

ΘLab = 126° - 162°(detection of 

backscattered 94Zr ions)

• Beam : 94Zr 370 MeV 0.1 pnA

• Target : self-supporting 208Pb  1mg/cm2

25 HPGe Compton-suppressed detectors

FWHM @1332 keV ~ 0.2%

Efficiency @1332 keV ~ 2%

six 3"x3" LaBr3:Ce

FWHM @1332 keV ~ 2%

Efficiency @1332 keV ~ 4%
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94ZR – COULEX EXPERIMENT @LNL - RESULTS

γ -particle spectrum 

Level scheme 
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94ZR – COULEX EXPERIMENT @LNL – GOSIA ANALYSIS

Using known spectroscopic data (lifetime, 

mixing and branching ratios):

• 16 B(E2) extracted

         B(E3; 31
- → 01

+ ) = 33(3) W.u.
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• Deformation parameters (⟨Q2⟩ , ⟨δ⟩) 
for the 01 and 02 states using 

quadrupole sum rules

    Extracted also the ⟨Q4⟩ value 

related        to the softness in 

deformation 
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Using known spectroscopic data (lifetime, 

mixing and branching ratios):

• 16 B(E2) extracted

         B(E3; 31
- → 01

+ ) = 33(3) W.u.

• Qs (21) , Qs (22)

• Deformation parameters (⟨Q2⟩ , ⟨δ⟩) 
for the 01 and 02 states using 

quadrupole sum rules

    Extracted also the ⟨Q4⟩ value 

related        to the softness in 

deformation 

    σ(Q2) = (⟨Q4⟩ − (⟨Q2⟩)2)1/2



SPIDER modular array of Si detectors 

segmented into 8 annular strips (junction 

side).

ΘLab = 126° - 162°(detection of 

backscattered 58Ni ions)

• Beam : 58Ni 160 MeV 3 pnA

• Target : self-supporting 96Zr  1mg/cm2

AGATA array (11 ATCs), 

close-up position.

96ZR – COULEX EXPERIMENT @LNL – ANALYSIS ONGOING
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96ZR – COULEX EXPERIMENT @LNL – ANALYSIS ONGOING

γ -particle spectrum 

Level scheme 

Preliminary
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96ZR – COULEX EXPERIMENT @LNL – B(E3) 
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96ZR – COULEX EXPERIMENT @LNL – B(E3) PRELIMINARY RESULTS

Our Preliminary results are:
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96ZR – COMPLEMENTARY EXPERIMENTS @LNL

• Two-phonon octupole excitation in 96Zr :

• Measured E3/E1 branching ratio in the 3- decay. 

• Observation of  6+→ 3- transition

• SETUP: AGATA + SAURON + PLUNGER

• Combined lifetime and transition-probability measurements in 96Zr via unsafe Coulomb 

excitation :

• Investigating the properties of 2+ and 4+ band members to provide detailed spectroscopic 

data on presumed coexisting structures

• Verify the lifetime of the 6+ , 3-  states and understanding the puzzling trend in octupole 

collectivity in Zr isotopes and testing the two-phonon vibration hypothesis

• SETUP: AGATA + PRISMA + PLUNGER
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CONCLUSION

• 94Zr : Spectroscopic quadrupole moments extracted for 

the first and the second 2+ states

  Quadrupole invariants extracted for the ground 

state and the 02 state
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CONCLUSION

• 94Zr : Spectroscopic quadrupole moments extracted for 

the first and the second 2+ states

  Quadrupole invariants extracted for the ground 

state and the 02 state

• 96Zr : Octupole collectivity under analysis
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Thank you!
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