


Carbon nucleosynthesis
Crucial element of life: 12C
Two step triple-alpha process

α(α,γ)8Be and 8Be (α,γ)12C
Short-lived 8Be ground state
Conveniently located inside the Gamow window
Helium burning Red Giant stars
An s-wave resonance



Carbon energy states
1990 – Ajzenberg-Selove
1999 – NACRE

No experimental evidence of
9.117 MeV 2+ state

Others only use the 7.65 MeV (Hoyle) 
states

Insufficient in explosive scenarios (e.g. 
Supernovae)
Higher temperature – need to include
other states

2005 – Jyväskylä and CERN/Isolde
Suggests another 0+ state above Hoyle
1 MeV cut-off in detector sensitivity

0+

http://www.tunl.duke.edu/nucldata/figures/12figs/12_06_1990.gif
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Explore interference between 1st and possible 2nd 0+ 12C 
states populated by beta decay of 12B and 12N

Twin Frisch Gridded Ionization Chamber (GIC) used 
recently in 16N decay experiment

130 keV cut-off in detector sensitivity
Obtain angle information of alphas

Phase I (Nov. 2006)
Investigated the technique of stopping 11B beam in GIC

Phase II (Jul. 2007)
Successfully identified and stopped 12B beam at GIC’s center
Observed the 7.6542 MeV (Hoyle) and 10.3 MeV states
Ongoing analysis to determine whether alphas from 8Be are 
resolvable

Phase III (Sept. 2007)
Gather statistics

Phase IV (2008)
Repeat experiment with 12N beam



1212BB 1212BB

12B I~1x106/s

EXPERIMENTAL 
SETUP

3x103x101111/S/S
1111BB

HEAVY ION 
ACCELERATOR
(~5 MEV/U)

D2 GAS 
TARGET

d(11B,12B)p

RESONATOR
(ENERGY 
CHANGE, 

DEBUNCHER)

1111BB

12B5+



Bragg detector
Twin Frisch GIC perpendicular to the beam
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Bragg detector
Front view of twin Frisch GIC



Beam-left anode upstream vs. downstream for three 
different pressure in attenuator cell
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Beam-left anode upstream vs. downstream for three 
different pressure in attenuator cell
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Beam-left anode upstream vs. downstream for three 
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Beam-left anode vs. beam-right anode
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Phase III
Lower the threshold for grid electronics
Gather statistics with 12B beam
Use digitizer to possibly resolve two alphas from 8Be

Phase IV
Repeat experiment with
12N beam
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