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Stellar nucleosynthesis processes

In 1957 Burbidge, Burbidge, Fowler and Hoyle and independently

Cameron, suggested several nucleosynthesis processes to explain the
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Stellar nucleosynthesis processes
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ISOL or In-flight
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Production at S3

Conseil Scientifique IN,P; S3 Spectrometer
30 Mars 2009

Spiralz

Production of neutron rich nuclei with transfer/Deep inelastic reactions

Very high primary beam intensities open also the possibilities of producing neutron rich exotic nuclei
in large numbers. either through the transfer of few nucleons on light nuclei. or with massive transfer
for heavier ones. The physics topics addressed here have been largely presented and discussed in the
SPIRAL?2 project. Undoubtedly. the neutron rich beam intensities produced by SPIRAL2 through U
fissi al-pe-rrroeIT Nigher 1 all the regions covered by the fission peaks. but it coultbe-pessible with
S” to produce nuclei outside these zones, either lighter or heavier. For examples multiple uucleon

ansfel in a “*Xe+Pb 1eaLt10n can produce neutron 11c]1 nuLlel on the **Pb 1621011 and wi
¥ Ca+ PO Teaction—neuts : ¢ significa o = z 0t elight
side. reaction like "*C(*’C.2p)"'Be can give high yields of exotic nuclei with energies from 6-14
MeV/u. competitive for some cases with an ISOLDE type facility.
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Reaction mechanism to be studied:

multi-nucleon transfer

Landscape of the cross sectionglf, numbers near the curves) for the production of pmary
heavy fragments in collisions of3%Xe with 2°%Pb at Ec.m. =450 MeV

V. Zagrebaev, W. Greiner / Nuclear Physics A 834 (.0) 366¢c—369c

Nuclei with the closed neutron shell N = 126 produd in this reaction and in high-energy
collisions 0f2%%Pb with beryllium target (T. Kurtukian-Nieto, PhD Thesis, 2007)
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Reaction mechanism to be studied:

multi-nucleon transfer

136X e +199pt
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Multi-nucleon transfer reaction
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Target-Ion source

136Xe at 12.5 MeV/u, 163 pps on 450ug/cn? Pt
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Expected yields

136Xe at 12.5 MeV/u, 183 pps on 450ug/cny Pt

Considering 10%

Yields at Target iy
efficiency
Isotope | o (mb) | Yield (pps) Isotope | Yield (pps)
2020s 8E-2 1.11E3 2020s 1.11E2
201Re 1E-2 1.39E2 201Re 1.39E1
200\ 2E-3 2.78E1 200\ 2.78EO
19Ta 3E-4 4.17E-0 19Ta 4.17E-1
198Hf 2E-5 2.78E-1 198Hf 2.78E-2
97 u 4E-6 5.56E-2 97 u 5.56E-3

Teresa Kurtukian-Nieto, CENBG DESIR WORKSHOP 2010, Leuven May 27 2010 12



Experimental setup
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Experimental setup

*Tape transport system
*Beam-on/off time-sequence for accurate lifetime mearements
*B-v, Y-y coincidence forp-decay spectroscopy
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