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2+ state systematics
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Isotope shift
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Large change in charge 
radii when crossing N=60

Large for Zr

Larger for Sr

Largest for Y

Comparison to  Gogny-
D1S-HFB calculations

Clear indication of shape 
transition



Quantum phase transition
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Zr isotopes



Sr 0+ systematics
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Goal of the experiment
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Firmly stablish with γγ angular 
correlations

Predicted by theory
Direct observation E0 with SPEDE

NNDC

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



Previous work

Performed at ISOLDE

Medium statistics β
decay experiment

Only two Ge detectors

Tentative 0+ state only 
based on systematics

All Jπ above g.s. are 
tentative!!! 

ENDSF evaluators noted: 
“The decay scheme is not 
normalized as it is 
considered  incomplete  
in  several  ways”
101Rb decay experiments 
only reported Pn

8

G. Lhersonneau, et al. Phys. Rev. C 63, 054302 (2001)

2+
→ 0+ gate

4+
→ 2+ gate

(0+) → 2+



Partial level scheme

100Rb g.s. is (4-)
Intensity concentrates in 
the (4-) → (4+ ) → (2+ ) →
0+ cascade
Several J<3 states have 

significant direct β 
population
Iβ=2.1(3)% for the (0+) at 
938 keV
Unphysical scenario
(1-) β-decaying isomer 
hypothesized in 100Rb
No observed by ISOLTRAP 
or TITAN
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NNDC



This experiment

Two independent 
approaches:

100Rb beam: Angular 
correlations

➢Firmly establish the 
(0+

3) state at 938 keV
101Rb beam: Conversion 
electrons

➢Locate predicted 
~300-keV (0+

2) with 
SPEDE via E0
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Angular correlations with IDS
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0+
→ 2+

→ 0+
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0+
→ 2+

→ 0+

(0+ ) → (2+ ) → 0+

cascade

160 crystal pairs

100 counts per pair

16k in 6 shifts



Conversion electrons
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0+ ~300 keV



0+
2 direct observation
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0+
2→0+

1
0+

3→0+
1

Low-lying 0+
2 states 

populated in βn for 96,98Sr

We assume similar 
branching ratios for 100Sr

200 counts in 5 shifts

Simulations performed by J. 
Cubiss - UoYork

1% branching ratios

NO β-tagging 

Imposing β coincidences 
greatly reduces β
background



Secondary goals

Expand 100Sr level scheme

Perform angular correlations in many more states

Clarify the presence (or not) of the (1-) state in 100Rb

➢ Detailed level scheme

➢ Different mother nucleus lifetimes

Measure state lifetimes via fast timing:

➢ 5σ discrepancy for τ(2+)

➢ First measurement of τ(4+)
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Rb yields at ISOLTRAP
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