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Low-energy level-structure in 12C

experimentalists version...
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Recent experiments
Not much help !
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Dalitz distributions
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Symmetry constraints

Natural parity
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Two motivations:
» Missing states in the 8-14MeV region
Mainly 2%, but also others

* Breakup spectra of known and unknown states
* Interesting on their own, but also spectroscopic tool

Two experimental approaches :
* B-decay of N and '?B

*Sensitive to 0* and 2* states
*GT strength sensitive to cluster vs mean field structure

«11B(3He,d)'?C" and °B(°He,p)'?C" reactions
*Access to all J~
*Establish Dalitz distributions as spectroscopic tool



High Q-value reactions "B(3He,d)’2C" and °B(3He,p)'2C"

4 telescopes: 1 x 32 strip DSSD
3 x 16 strip DSSD

Oliver Martin Alcorta
Kirsebom

3 days beam time CMAM 2008



SBe(0%)
8Be(2*) or direct breakup
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12C Spectrum: Dalitz

Illll IIIIIIIII Illlllll| lllllllll |

et et - - - et TataTat wpetata
l Tel- l “lelel ;.;.;.:.i “leld Telelel .l.:.:.;
1 e 1 e I 1 o"s"s"s 1 "4 1 P | ofe"="o 1 1 1

5 i 10 ., 12 | 14 . .
12C Excitation Energy with no 8Be 0* or °Li contribution

15



12C Spectrum: Dalitz
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Faddeev equations in coordinate space.
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Comparison to Theory:
4+ at 14.1 MeV
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Comparison to Theory:
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Comparison to Theory:
2 at 11.8 MeV
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Comparison to Theory:
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Two B-decays leading to 2C
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ISOL Exper!

L.M. Fraile & J.Ayst, NIMA513 (2003) 287.
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Excitation Energy in "*C (MeV)
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Excitation Energy in "*C (MeV)
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KVI Experimen 5
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Comparing the two experiments

-_:IIJ LI L | | L | | l | L I L I | I L | L I I I:
% 1.43(7)% .
o 2.7(4)% ]
KVI < ~ -
H12N = 0.122(7)% |=
8 8x107 -2 : ﬂ 0.108(15)% | 3
. -+ i o i
Il . 0.288)% -
c : 0.55(2)% ;
#2N= £ s 0.56(7)% -
1.2x108 S  0.46(15)% , jﬂh
D -7 B _
10 =1 111 l | | . | I I I | I | I I | I | I I | I I | I | I ﬂinl L1 I 1B

0 1 2 > 4 S 6 7 8 9

1?011’1%8 Ea1+Ea2+ E@ (M eV)




Comparing the two experiments
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Comparing DATA to & no-core SM
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Mirror symmetry for unbound states
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12C excitation energy (3a)

y—decays

punch through
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Dalitz distributions as
Spectroscopic tool
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Summary

* [3-decay now well measured with two methods
— 10-20 times more precise branching ratios.
— R-matrix fits in progress.
— There is a O+3 state around 11MeV (Seen in both decay and scattering).
— One or more 2" states at 11-16MeV.
— If a lower 2* state exists it is weakly populated in decay.

 Dalitz distributions now well measured
— Spectroscopic tool for J* determination (symmetry).
— Population of 10MeV region in 15.11MeV y-decay.
— Need consistent understanding of decay and reaction data.
— Search for “new” states.

* Need better theory to interpret results !
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