
Disposition : Titre 

COnversion electrons 
Chasing at Orsay 

1. The decay setup COeCO 

2. Last year’s timeline and plans 

3. On-line commissioning of COeCO 

4. New half-life measurement of 

first excited 0+ in 98Zr 

 

 



Disposition : Titre et contenu 

ISOL France - Guillem Tocabens 2 22/03/2023 

COnversion electrons Chasing at Orsay 

HPGe Si(Li) 

Coil 

Coil Coil 

Coil 

γ 

γ 

e- 

e- 

beam 

~10 cm 

Magnetic transporter (Helmholtz configuration) 

 

■ Beam collected on tape 

 

■ Plastic scintillator for β-tagging 

 

■ Conversion electrons guided inside the 

chamber to compensate the loss of solid 

angle 

 

■ Tape unwinded to remove the source 
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COnversion electrons Chasing at Orsay 
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COeCO year 0 (2022) 

APRIL MAY 

MOUNTING 

 Water-cooling system 

 Chamber inside 

 Tape station 

 Connection to beam-line A
L

IG
N

M
E

N
T

 

OFF-LINE TESTS 

 Magnetic field 

 β-detector 

 Electron transport 

 

FINAL TESTS 

 Shielding the magnetic field 

 More statistics for 

transportation 

 Beam tests for steerers 

 

BEAM TIME 

 Production yields 

 Cesium beam 

 Galium beam 

 

ISOL-France 2022 ISOL-France 2023 

BEAM TIME 

 Rubidium 
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Physics motivation : shape transition around 
N=60 

 

■ Some data on conversion electrons to 

calibrate the setup (conversion 

coefficients) 

 

■ Region of known shape coexistence, 

with E0 to measure 

N = 50 

Z = 40 

Stable Capture e-  

β+ β- 

2β+ 2β- 

e+ 

N = 56 N = 60 
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Physics motivation : shape transition around 
N=60 

Zr 

deformed 

0
2

+ 

spherical 0
1

+ 

Sr 
deformed 0

2
+ 

spherical 0
1
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S. Naimi et al. Phys. Rev. Lett. 105 032502, 2010 

From H. Mei et al. Phys. Rev. C 85 034321, 2012 

Zr Sr Masses 
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Reduced 
transition 
probabilities 

E0 transitions 
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ALTO radioactive beams 

LINAC 

 

50MeV, 10μA 

electrons 
PARRNe 

mass-separator 

M

ΔM
=1500
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On-line commissioning of COeCO 

αK=
Neϵγ

NγϵCOeCO

ε
COeCO

 = ε
Si(Li)

.ε
transport

.ε
electronic 

ϵCOeCO=

Ne

AtI

97Rb 

98Rb 

 

■ Need more points, especially in the 

medium energy range 

 

■ De-focused beam could explain the 

lack of consistency with simulations 

2 mm 

Tape = 8 mm 
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Half-life measurements of E0 transitions 
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■ Time difference between an event in the plastic 

scintillator (β) and an event in the Si(Li) (CE) 

 

■ Compute strength of the transition, ρ2
=

ln ( 2)

T1/2ΩK

T
1/2

 = 82 ± 2 ns           
T

1/2
(NNDC) = 63 ± 7 ns 

 

■ Time behaviour of the E0 

transition at 854keV in 98Zr 

 

■ Time behaviour of the E0 

transition at 735keV in 
98Mo 

T
1/2

 = 25 ± 1 ns           
T

1/2
(NNDC) = 22 ± 1 ns 

 

ρ2 = 9,6.10-3 
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Two-states mixing model 

States resulting from the mixing of two 
deformed states 1 and 2 with mixing angle θ : 

Transition strength given by : 

If the surface of both states shape can be 
described by a sum of spherical 
harmonics : 

Mixing amplitude can be measured via 
reduced transition probabilities : 

cos2(θ) = 0.90(5) 

Garrett et al., An experimental view on shape coexistence in 
nuclei, 10.1016/j.ppnp.2021.10393 

δ‹r›2 = 0.29 ± 0.02 fm2 
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Conclusion 
 

■ On-line commissioning of the COeCO setup with neutron-rich Rb beam 

 

■ All subsections were characterized (β, coils, Si(Li), etc.) as well as the setup as 

a whole 

 

■ Half-life of first excited 0+ state in 98Zr measured to be T1/2 = 82 ± 2 ns 

 

■ New value of ρ2 and δr2 adds to our understanding of shape transition in the 

region 

 

■ Campaign to study neutron-rich silver in april 


