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The Sn chain
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Life time of first 2+ state in even Sn isotopes



B(E2) – evolution of data 2005 to 2017 

GSI: 2013

RIKEN: 2014

MSU: 2013
GSI: 2005

REX-ISOLDE: 2007 - 2008

MSU: 2007



Cross sections for 2+ and 4+ excitation
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Indirect detection
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Sn-110: 2+ to 0+ HIE-ISOLDE and REX-ISOLDE?

HIE data

REX data

In total ~150 larger statistics







Lifetime measurements, B(E2) and Q2
The old case of 104Cd
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Coulomb excitation cross section depends on Ztarg, Ebeam, B(E2) 
and spectroscopic quadrupole moment Q(2+) 

B(E2), Q(2+) from Coulex can be constrained by 
lifetime data, or alternative target/energies



110Sn
0+

2+

4+

1212

984.6

0

1211.6

2196.2

T1/2 = 4 h

Life time of first 2+ state in even Sn isotopes

Q2



Kinematical separation
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110,108,106Sn on 206Pb at 4.5 MeV/u



Q2 of the 2+
1 state



Measuring the 21
+ state lifetime in 110Sn with simulation
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Geant4 simulation of Miniball + CD detector

γ

110Sn/206Pb

γ

CD (Si)

Miniball (HPGe)

γ

Target

Method:
1. Replicate experimental conditions: 

• Geometry
• Beam setting
• Detector performance

2. Simulate particle kinematics and 
Doppler-shifted γ-ray events, 
employing different input 
lifetimes

3. Compare outputs with data and 
quote the lifetime with the best-
matching result



Measuring the 21
+ state lifetime in 110Sn with simulation
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110Sn scattered in backward direction

Emission position distribution reflecting 
input lifetime

Energy loss through 206Pb target



Lifetime analysis of the 21
+ state in 110Sn
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Experiment

Stopped 110Sn

110Sn in flight
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Lifetime analysis of the 21
+ state in 110Sn
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Experiment Simulation
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Lifetime analysis of the 21
+ state in 110Sn
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Experiment Simulation
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Lifetime analysis of the 21
+ state in 110Sn
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Experiment Simulation

Stopped 110Sn

110Sn in flight
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Lifetime analysis of the 21
+ state in 110Sn
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χ2 minimization along a range of trial τ

Error analysis ongoing…



First attempt, now new results for sets with different angular cuts… 

this work



no promises made at this point…
Work in progress…
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