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Astiiephysics relevance

-calculations predict the path followed by the r-process
= measure: masses and separation energies / life-times
— modelling of the cooling phase

*modelling B, important (I. Borzov 2000)

*Bsy. Important role in modelling core-collapse supernovae (K. Langanke 2001)

= provide information on the conf. mixing
in the f_,pg,, shell that enables
the electron capture process
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It is impossible to produce and measure the properties of all the r-proc nt

but it possible to make model predictions

— models need to be tested in the most exotic nuclear svstems



Shellzstructurein the neutren rnen Nickel region

Need for nuclear structure information:
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« %Kr @140 AeMeV (15 part.nA) on °Be target

 Magnetic separation:
A1900 spectrometer at NSCL, MSU
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EXpermental technigue

e Detection set up

— DSSD detector (1.5 mm thick) for charged particles
- implanted heavy ions and electrons

— germanium detectors for high resolution y spectroscopy (SeGA)

—

(Schematic



Evidence for p-delayed neution emission fiom 25-75a
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f=decay hali=lives: =0
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b=decayhali=lives: > 72Ee
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First evidence for beta-delayed neutron emission of 71-74Co:
— lower limits for the branching ratios established
— higher than total branching ratio predicted

but in good agreement with semiempirical approach

Half-life analysis of 9-72Fe and 7'-74Co:
— good agreement with literature (where available)
— semiempirical approach well reproduces the beta half-life
of the cobalt and iron isotopes
— calculations overestimate by a large factor the half-life
of the even-Z iron isotopes and underestimate that for the odd-Z
cobalt isotopes



@Uuitlook

Beta decay of neutron-rich manganese and iron isotopes:
— absolute beta-delayed neutron and 2-neutron branching ratios

— sampling of the GT strength above the n and 2n separation energ
at the edge of the Q-value window
— low energy level structure of iron and cobalt isotopes
Low energy level structure of nickel isotopes produced in beta decay of cobal

New experiments to explore the low-energy structure of odd-nickel isotopes

Two proposals for these experiments have been approved by the NSCL PAC

(decay of cobalts to nickels id going to run in December 2006
— PhD of M. Rjabali -UT-)
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