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Outline

• AGATA demonstration phase 
– Legnaro Demonstration: 2009 
– Physics Campaign: 2010-11 

• AGATA construction phase 
– GSI Physics Campaign 
– GANIL Physics Campaign
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Science campaign at LNL

• 20 Experiment approved: 3550 hours
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20 approved exp with a total of 142 days (about 3500 hours) approved 



A. Vogt, B. Birkenbach, P. Reiter, M. Siciliano, J.J. Valiente-Dobón,  
C. Wheldon, L. Corradi, S. Szilner, T. Mijatovic et al.

Spectroscopy of Light and Heavy Transfer Products  
in Multinucleon-Transfer Reactions



Spectroscopy of 240U B. Birkenbach et al.  
PRC 92, 044319 
(2015) High-spin structure of 
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- Previously no information on strucure beyond 

the 7− and 10+ states 
- Constrain excitation energies via Total Kinetic 

Energy Loss (TKEL) 
- AGATA data combined with Gammasphere+Chico 

dataset  
- Levelscheme above long-lived isomers extended 

up to 5.8 MeV

High-Spin Spectroscopy of 134Xe
small TKEL:
low spin

large TKEL:  
high-spin regime  
above isomers

A. Vogt et al.  
PRC 93, 054325 
(2016)
High-spin structure of 
134Xe

134Xe

137Ba135Xe

To be submitted to 
PRC

Current work:
High-spin structure of 
135Xe and 137Ba



LNL experiment 09.08 (Oct 2011)

Coulomb-Excitation of 136Xe and α-transfer to 140Ba 
(C. Stahl, J. Leske, D. Bazacco, E. Farnea, A. Gadea, A. Gottardo, P. R. John, C. Michelagnoli, N. Pietralla, M .Reese,  J. J. Valiente-Dobon et al.) 

Motivations for the experiment: 

➢ Population of the 2+
1,ms Mixed-Symmetry State (MSS) in 140Ba 

     → α-transfer intensity: New experimental signature for MSSs? 
          (C. E. Alonso et al., PRC 78 (2008) 017301) 

➢ Benchmark the continuous-angle Doppler-Shift Attenuation Method (caDSAM) 
     → test case 136Xe, take advantage of AGATAs position resolution 
         (C. Stahl, PhD thesis, TU Darmstadt, 2015) 

Supported under grants 
05P09RDFN4 & 05P12RDFN8
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136Xe beam from ALPI  
at 500MeV / 546 MeV

AGATA demonstrator  
5 tripple-clusters  
covering θ ~ 80°-160°

DSSSD – „CD“ detector 
32 rings, 32 segments

a)

b)
Two reactions: 
a) Coulomb excitation of 136Xe 
     (register Carbon recoil) 
b) α-transfer reaction  
       12C(136Xe, 8Be) 140Ba* 

     (register 2α from 8Be decay)

0.5mg/cm² natC 
/ 

0.4mg/cm² natC 
+ 30mg/cm² Ta



LNL experiment 09.08 (Oct 2011)

Reaction identification from DSSSD spectra

DSSSD front energy [arb. units]
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Carbon recoils 
136Xe Coulomb excitation

Two α particles in coincidence 
α-transfer to 140Ba 

(bigger chance to „miss“ one α in  
backside rings due to detector geometry)

other transfer reactions, (incomplete) fusion, …

Fig:  
546 MeV beam energy, 
DSAM – target,  
inner DSSSD-ring



caDSAM lifetime measurement in 136Xe

Beautiful data for test of the continuous angle DSA method!

136Xe 2+
1 → 0+

1

2D-data fitted with  

2D fit-function

LNL-data, 546 MeV run 

Lineshape calculated & fitted 
with computer code APCAD

C. Stahl, PhD thesis, TU Darmstadt, 2015 
Submitted to Comp. Phys. Comm.

Fit-Function



6 out of 35 
simultaneously 

fitted angular bins
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ENSDF: 519 (20) fs

ENSDF: unbekannt

Systematic errors: Stopping-Power, (Feeding)

136Xe 2+
1 → 0+

1

caDSAM lifetime measurement in 136Xe



Coulomb-Excitation of 136Xe

Deduced transition strenghts (W.u.): 
observed transitions  

deduced using known branching ratios
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„Safe Coulex“ data: 500 MeV beam energy, scattering angle cut

124-134Xe: Mueller et al., PRC 73, 014316 (2006)

Octupole-Correlations 
ν1d5/2 ↔ ν0h11/2 

(ΔL = ΔJ = 3)

Collective Core Excitations?

Observed sudden „Jump“ of B(E3) strengths  
in Xe isotopes at N=82  
Competition between single-particle and  
collective structures?



α-transfer to 140Ba

Can the α-transfer population cross-section serve as a unique 
signature for Mixed-Symmetry States (MSS)?
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Answer: NO. 
Predicted: MSS has 1/3 of population of 2+

1  
                        (C. E. Alonso et al., PRC 78 (2008) 017301) 

Observed: MSS has 10.4(10)% of 2+
1 population BUT 2+

2 has 25.6(19)%...  
                         (C. Stahl et al., PRC 92, (2015) 044324) 
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Many other interesting publications

• Population of the 2+ mixed symmetry state of 140Ba with the α-transfer reaction  
Stahl et al., PRC 92, 044324 (2015) 

• High-spin structure in 40K 
Söderström et al., PRC 86, 054320 (2012) 

• Global properties of K hindrance probed by the γ decay of the warm rotating 
174W nucleus 
Vandone et al., PRC 88, 034312 (2013) 

• Lifetime measurements in neutron-rich 63,65Co isotopes using the AGATA 
demonstrator  
Modamio et al., PRC 88, 044326 (2013) 

• Transition probabilities in neutron-rich 84,86Se  
Litzinger et al., PRC 92, 064322 (2015) 

• Pair neutron transfer in 60Ni + 116Sn probed via γ -particle coincidences 
Montanari et al., PRC 93, 054623 (2016) 

• Pygmy dipole resonance in Ce 140 via inelastic scattering of 17O 
Krzysiek, M et al PRC 93 (2016)044330 

Several publications are currently under 
review…
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Concluding remarks:

• Importance of a range of ancillary detectors for 
stable beams operations. 

• Productive in publications – but it takes some 
time on a new device. 

• AGATA: A successful European collaboration


