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Motivation
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Experimental details
Activation method:Activation method:Activation method:Activation method:

Beam: 6Li @ 23, 24.5, 26, 28, 30, 32 and 34 MeV by the 9MV Bucharest TANDEM 
Accelerator

Irradiation procedure

• Monitoring: Faraday Coup+ guard ring (300V)

• Current integration (registered by a TNT card) – precise reconstruction of the • Current integration (registered by a TNT card) – precise reconstruction of the 
number of nuclei produced as a function of :

� Current variation (history of the irradiation)

� Time elapsed between the irradiation time and the beginning of the 
measurement

Target: 194Pt (96.45 % purity) + Al backing  (3.7 μm)

Detection setup:

• 2 HPGe (100%) placed in front of each other

• Lead Shield (minimum 10 cm)

• Two geometries : 10 & 1 cm (distance from the target position)

• Summing effect & dead time corrections 4



Target thickness determination

• α scattering method

• Comparison with SRIM simulations

241Am radioactive source

No target (detector calibration)

Target centerTarget center

Target left

SRIM output
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DAQ
Two parallel acquisition systems

HPGe

HV

Spe. Amp. MCA

TNT

T signal

E signal

TNT cards:
• trigger less acquisition system

• 4 channels @ 100Mhz

• Trapezoidal filter for energy reconstruction

MultiChannel Analyzer (MCA)

• Shaping time : 4μs

• MAESTRO MCA Emulation Software

HV
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Comparison between 
MCA and TNT

Activation spectra@ 28 MeV 7



HPGe efficiency

• GEANT 4 simulation for correcting summing effects

152Eu source @ 1cm distance

• For each nucleus produced the correction factors were different 
(depending on the intensity of the gammas emitted in coincidence)
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Data treatment

Activation spectra@ 28 MeV
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Time spectra

•
197Tl decay (3n) •

194Au decay (1α2n)
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Alternative method: 
coincidences with X-rays

Hg – k α
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Alternative method: 
coincidences with X-rays
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Results and discussion
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Coupled channel calculations (CCFULL code)

• V0=110 MeV

• r0=1.1 fm

• a0=0.63 fm

• Target excitations (E2 transition, Ex=0.328 MeV & β=0.14)

• Graphical interface offered by the nrv.jinr.ru website:

Results and discussion
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Fusion evaporation channels
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Total fusion cross section
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Breakup fusion cross section
(d-capture)
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The particular case 

of (1α1n) 

evaporation channel

γ ray spectrum recorded in Unirea Salt Mine Laboratory (208m underground)

• Time elapsed from the activation experiment: 723 days!

• Measurement duration: 3250 s!

• Ultra-Low background conditions

• Summing effects
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d-capture cross section

*CCFULL calculation considering a 2D beam on a 194Pt target at incident 
energies equivalent to 1/3 of the 6Li energy
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6Li fusion evaporation reactions
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194Pt γ-soft nature
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The case of Sm isotopes

J.R. Leigh et al., Phys. Rev. C 52 (1995), 3151

In order to remove the target dependence the cross section are were divided by πRb2 , 

and the beam energies  are represented with respect to the Coulomb barrier height, Vb.
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Quantum diffusion approach(QDM) .
The role of prolate and oblate deformation in capture cross section 

at sub-barrier energies

Prolate

Oblate
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d-capture on 198Pt & 194Pt
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Conclusions

• The fusion evaporation cross section is well 
reproduced by the CCFUS calculations (target 
excitations included)

• d-capture cross section deviates from the 
theoretical predictions (for a d+194Pt reaction). theoretical predictions (for a d+194Pt reaction). 
Influence of the breakup probability at 
Coulomb barrier energies?

• The difference between the 194Pt and 198Pt 
data due to the different intrinsic structure of 
the target nuclei.
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