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Key Questions:-

Å How robust is the N=126 shell closure?

ÅCould there be an ñisland of inversion?ò

Å Could there be a major closing of the shell gap, 

resulting in a big enhancement of the (n,g) reaction 

cross-sections?

Å How would this influence the speed and path of r-

process nucleosynthesis

Key Questions:-

How robust is the N=126 shell closure as we move ñsouthò 

of 208Pb?

Is there an ñIsland of Inversion?ò

Is there gradual closing of the gap due to softening of the 

potential well?

How would this influence the speed and route of the

r-process é and the nuclides it produces?

N=126

How far to the dripline?
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How can we synthesize nuclei 
ñSouthò of lead?:

2. Fragmentation

1. Fusion-Evaporation 3. Deep inelastic Collision
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Fragmentation experiments: The 
search for Isomers

Isomers: are long lived excited quantum states.

Rare ISotopes INvestigation at GSI
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Deep Inelastic experiments:
Physics beyond the Isomers

Beam: 136 Xe.
Target: thick 208 Pb.
Beam was swept such that 

we have a beam burst each 
820ns
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Correlating g- rays in time

RF-gamma Timing spectrum summed over all the detectors 
used in this experiment

Prompt

Delayed

E (keV)

Time



Learning with Purpose

Correlating g- rays in time

RF-gamma Timing spectrum summed over all the detectors 
used in this experiment

Prompt

Delayed



Learning with Purpose

209 Tl What was Known

238 U Fragmentation Experiment in GSI
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209 Tléwas just 3 g- rays and an isomer

Challenge:-
ÅDo Multi-Nucleon reactions,

and Gammasphere, give us
enough data to do �^�Œ�����o�_
spectroscopyand measurethe
spins/paritiesof states?

ÅCanwe find �^�y�_and �^�z�_�M

ÅCan we really TESTthe shell
modelpredictions?

ÅHow far from stability can we
go?


