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Motivation — Physics case(s)

Threefold motivation for the experiment:

> Population of the 2%, s Mixed-Symmetry State (MSS) in 4°Ba
— a-transfer intensity: New experimental signature for MSSs?

» Testing a new approach for the Doppler-Shift Attenuation Method (DSAM)
— test case 136Xe, take advantage of AGATAS abilities for DSAM measurements

» Determine the level lifetime of the MSS in 140Ba
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Motivation — MSS in 1Y9Ba

2%, ms - fundamental quadrupole collective isovector excitations in the valence shell
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» Lifetime information missing for unambiguous
assignment of mixed symmetric character
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»,Population of mixed-symmetry states via a transfer reactions*
C. E. Alonso, J. M. Arias, L. Fortunato, N. Pietralla and A. Vitturi
PHYSICAL REVIEW C 78, 017301 (2008)
» a-transfer reaction:  12C(AX, 8Be)A*+4X
> oa-transfer intensities scale as (N - Nv)?/N for mixed-symmetry states
4 _ _ )
‘ e population of MSS forbidden for Nzt = Nv e N
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Deduce level lifetimes from the shape of Doppler-broadened photo-peaks
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Motivation — DSAM with AGATA

New analysis software developed:
» Modeling the evolution of the lineshape over the polar angle

» Fit to spectra with continuous polar angle information

as obtained from position sensitive detectors (AGATA)
» Poster

Measured Spectra

Ey' [keV]
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LNL Experiment 09.08,
using the AGATA demonstrator

AGATA demonstrator
5 tripple-clusters
covering 6 ~ 80°-160°

DSSSD - ,CD" detector
32 rings, 32 segments

136X e beam from ALPI
at 500MeV / 546 MeV

Two reactions:

a) Coulomb excitation of 136Xe
(register Carbon recoil)

b) a-transfer reaction
12C(136Xg, 8Be) 140Ba*
(register 2a from 8Be)

0.5mg/cmz2 "aC
/

0.4mg/cmz2 "aC
+ 30mg/cm? Ta
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Preliminary (,,Online*-) Spectra

CD-Hitpattern, 546MeV, DSAM-Target
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Preliminary (,,Online*-) Spectra

AGATA Energy — Spectrum: 546MeV, C-Target (run 84-95)
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AGATA Energy — Spectrum: 546MeV, C-Target (run 84-95)
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Preliminary (,,Online*-) Spectra

AGATA Energy/Polar-angle spectrum: 546MeV, C-Target (run91)
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Preliminary (,,Online*-) Spectra

AGATA Energy/Polar-angle spectrum : 546MeV, DSAM-Target
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Conclusions

> Simultaneous measurement of 2 reactions
* Coulomb excitation of 136Xe
» a-transfer to 140Ba

» Prediction by Alonso et al.: Strong population of MSS by a-transfer in 140Ba
I(Ot,' 2+1,ms) = 1/3 I(a; 2+1)
— Not observed, population much weaker than predicted

» Very nice 2D-spectra of several transitions in 136Xe, 140Ba, ... obtained
— Test and application of new DSAM — approach; see Poster

» Investigation of a-transfer cross section (angular dependence, 2 energies)

» Detailed analysis still to come (starts in this year)
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A B1G “thank you”!

to the local team in Legnaro who did a superb job!

Dino,
Caterina,
Enrico,
Andres,
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Javier
and the LNL accelerator crew
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