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PRISMA: Trackmg Magnetic Spectrometer

U Large acceptace Q=80 msr
QO AZ/Z ~ 1/60 (Measured) IC
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Ancillary
Devices

PRISMA: magnetic
spectrometer with

DANTE: MCP target array
defines a fraction of
product trajectories not
in acceptance of PRISMA

trajectory reconstruction to

identify reaction products

HELENA:
BaF, multip NCIIItEr
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Spectroscopy of Light and Heavy Transfer Products
in Multinucleon-Transfer Reactions

A. Vogt, B. Birkenbach, P. Reiter, M. Siciliano, J.J. Valiente-Doboén,
C. Wheldon, L. Corradi, S. Szilner, T. Mijatovic et al.
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Spectroscopy of 240U
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LNL experiment 09.08 (Oct 2011)

Coulomb-Excitation of 13¢Xe and a-transfer to %0Ba

(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*, - Mixed-Symmetry State (MSS) in '40Ba

— a-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 13¢Xe, take advantage of AGATAs position resolution
(C. Stahl, PhD thesis, TU Darmstadt, 2015)

Burdesmnistenum
Supported under grants ‘9 eun-dé:iu-.g‘ i
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LNL experiment 09.08 (Oct 2011)

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

DSSSD - ,,CD“ detector
32 rings, 32 segments

136Xe beam from ALPI
at 500MeV / 546 MeV

Two reactions:

- a) Coulomb excitation of 3¢Xe
0.5mg/cm? natC (register Carbon recoil)

0.4mg //sz natC b) a-transfer reaction
’ 12C(136Xe, 8Be) 19Ba*
+ 30mg/cm? Ta (1°°Xe, °Be) a

(register 2a from 8Be decay)



LNL experiment 09.08 (Oct 2011)

Reaction identification from DSSSD spectra

other transfer reactions, (incomplete) fusion, ...

Fig:

546 MeV beam energy,
DSAM - target,

inner DSSSD-ring

DSSSD back energy [arb. units]

% " s00 mbr 1500 2000 2500 3000 3500 4000
DSSSD front energy [arb. units]

Two a particles in coincidence _
a-transfer to '“0Ba Carbon recoils

(bigger chance to ,,miss® one a in 136Xe Coulomb excitation
backside rings due to detector geometry)



caDSAM lifetime measurement in 13¢Xe

Beautiful data for test of the continuous angle DSA method!

2D-data fitted with
2D fit-function

136
Xe 2, = 0,

Lineshape calculated & fitted

with computer code APCAD

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



Counts per keV

caDSAM lifetime measurement in 13¢Xe
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Coulomb-Excitation of 13¢Xe
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a-transfer to 140Ba

Can the a-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+,
(C. E. Alonso et al., PRC 78 (2008) 017301)

Observed: MSS has 10.4(10)% of 2*, population BUT 2*, has 25.6(19)%...
(C. Stahl et al., PRC 92, (2015) 044324)




H-burning in stars: new constraint for the CNO rate
via a pioneering sub—femtosecond lifetime measurement
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First firm lower limit on Sgs(0)
CM, PhD Thesis, 2013; CM et al., submitted to PLB

Impact on: Solar composition problem,

Evolution of massive stars,

Age of globular clusters
C. Michelagnoli et al.



Coulomb excitation of **Ca

Beam: “Ca, 170 MeV

Targets:

- **Pp, 1 mg/cm?®

- ¥Au, 1 mg/cm?

AGATA: 3 triple clusters

DANTE: 3 MCP detectors, 100-144°

r iy onargy e}
1 . 1
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0°, 2" and 4" states in GSB
and SDB

the quadrupole deformation
parameters of the 0*and 2°

the results were compared
with SM and BMF
calculations

spherical GS shape

B=0.43(2) and 3=0.45(2),
for Oz’and 2 2’ -SD

character

non-axial character of SD
bands in the A~ 40 mass
region




Many other interesting publications

» Population of the 2.mixed symmetry state of «Ba with the a-transfer reaction
Stahl et al., PRC 92, 044324 (2015)

» High-spin structure in «K
Soderstrom et al., PRC 86, 054320 (2012)

. Gl‘,cg/bal ;?roperties of K hindrance probed by the y decay of the warm rotating
174¥¥ nuctLeus
Vandone et al., PRC 88, 034312 (2013)

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

« Transition probabilities in neutron-rich s.sSe
Litzinger et al., PRC 92, 064322 (2015)

« Pair neutron transfer in «Ni + 11sSn probed via y -particle coincidences
Montanari et al., PRC 93, 054623 (2016)

*  Pygmy dipole resonance in Ce 140 via inelastic scattering of 70
Krzysiek, M et al PRC 93 (2016)044330

Several publications are currently under
review...

F. Recchia, Oct 7th 2016



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

F. Recchia, Oct 7th 2016



