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Motivation 

 Investigate the purity of  the isospin 
q.n. 

 Coulomb interaction between protons  
dilates proton W.Fn relative to that of 
a neutron in the same orbit → mixes 
isospin 

 Any significant charge 
asymmetry/charge dependence of 
nucleon-nucleon interaction 

 Electromagnetic transition matrix 
elements, directly sensitive to isospin 
admixtures 

 Test the Linearity of B(E2) vs Tz 

 Investigate isospin mixing in 46V (with 
T=0, 2+ states) 
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The Experiment @GSI 
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Secondary Target: 
(0.75g/cm2 Au) 
OR 
([0.75/0.5/0.5]g/cm2 Au) 

S1-Slits 

S2-Slits 

S3-Slits 

S4-Slits 

Primary Target: 
(2.5g/cm2 Be) 

S1 Degrader: 
All: (2g/cm2 Al) 

S2 Degrader (Achromatic): 
46Ti: (8.0g/cm2 Al) 
46V:  (6.8g/cm2 Al) 
46Cr: (5.7g/cm2 Al) 

S2 TPCs 
S2 Scintillator 

S2 Finger 

S4 MUSIC (ΔE) 

S4 TPCs 

TOF Start 
TOF Stop 

Target DSSSD 
LYCCA DSSSD 

LYCCA CsI 

FRS 

Primary Beam  
from SIS: 58Ni 
600MeV/u 
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FRS ToF: S2 Sci → S4 Sci (βγ) 
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Secondary Targets 

Triple Gold Plunger 
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Doppler Shift:  𝐸𝑒𝑥𝑝 = 𝐸𝑐𝑜𝑟
1−𝛽2

1−𝛽𝐶𝑜𝑠 𝜃𝑑𝑜𝑝
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- 750mg/cm2 
- 500mg/cm2 
- 500mg/cm2 
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Primary Secondary 

58Ni 

46Ti 

46Cr 

46Ti* 

46Cr* 

Excited Secondary 

9Be (2.5g/cm2) 197Au (0.75g/cm2) 

Primary Secondary 

58Ni 

46Ti 

46V 

46Ti* 

46V* 

Excited Secondary 

9Be (2.5g/cm2) 197Au ([0.75/0.5/0.5]g/cm2) 

Coulex: 
Cross section 

Plunger:  
Lifetime 



Analysis - Coulex 
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Gates Applied: 
- Incoming: 46Ti (FRS) 
- Outgoing: Ti (Lycca) 
- Time gate 
- Average β 

 

 

Gates Applied: 
- Outgoing: Cr (Lycca) 
- Time gate 
- Average β 
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Gates Applied: 

- Outgoing: Ti (Lycca) 
- Time gate 
- Average β 

 

 

Gates Applied: 

- Outgoing: V (Lycca) 
- Time gate 
- Average β 
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Gates Applied: 

- Outgoing: Ti (Lycca) 
- Time gate 
- Average β 

 

 

Gates Applied: 

- Outgoing: V (Lycca) 
- Time gate 
- Average β 

 

 



Conclusion 

Current Status: 

 Peaks obtained for all the sub experiments 

Future Work: 

 Complete FRS/LYCCA calibrations  

 AGATA corrections and optimisations 

 Event-by-event Doppler corrections 

 Peak simulation fits for the lifetime experiments 

 Coulex cross section measurements 
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J=2+,T=0 46V 

 Shell model calculations predict a T=0 
J=2+ state within 200keV of the T=1, 
J=2+ state in 46V 
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