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Quick overview of the 
recent campaign
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Hoyle state radius (E881, 2025)
12C+12C at 105 MeV with INDRA-FAZIA@GANIL

 → Differential cross-sections for all elastic and inelastic channels 
to measure the Hoyle state radius (analysis in progress) 

3- state gamma decay (T26-01, 2026)
12C+CH2 at 130 MeV with INDRA-FAZIA@GANIL

 → p-γ-γ coincidences to measure the gamma decay branching 
ratio of the 3- state of interest for hot nucleosynthesis

Hoyle state rotationnal band
12C(p,p’)12C* should populate the second 2+ state that is tentatively 
associated to a rotationnal band of the Hoyle state. This could be 
confirmed by measuring the B(E2; 2+

2  0→ +
2) !

 → p’-α-α-α-Ɣ coincidences, to be investigated...

Alpha-clulstering in n-rich Oxygens (E894, 2027)
16,18,20O (d,α) at 120-150 MeV with INDRAFAZIA@GANIL

 → Probe the probability of alpha-cluster formation in the surface 
of oxygen isotopes with increasing neutron content

mailto:INDRAFAZIA@GANIL
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 → Differential cross-sections for all elastic and inelastic channels 
to measure the Hoyle state radius (analysis in progress) 
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Hoyle state rotationnal band
12C(p,p’)12C* should populate the second 2+ state that is tentatively 
associated to a rotationnal band of the Hoyle state. This could be 
confirmed by measuring the B(E2; 2+

2  0→ +
2) !

 → p-α-α-α-Ɣ coincidences, to be investigated...

Alpha-clulstering in n-rich Oxygens (E894, 2027)
16,18,20O (d,6Li) at 120-150 MeV with INDRAFAZIA@GANIL

 → Probe the probability of alpha-cluster formation in the surface 
of oxygen isotopes with increasing neutron content
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12C + C/CH2 ~ 100-150 MeV

(p,p’) and (12C,12C’)

(p,α)

p, n, d, 3He transfer

fusion
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Opportunities with 
SPIRAL1 beams



  

Changing the beam...

(p,p’) and (12C,12C’)

(p,α)

p, n, d, 3He transfer

fusion



  

Oxygen-15 beam (~107pps)
15O (p,a) 12N
13O, 14O
16F, 17Ne
15O (12C,15O)12C

(p,p’) and (12C,12C’)

(p,α)

p, n, d, 3He transfer

fusion



  

Oxygen-14 beam (~105pps)
14O (p,a) 11N
12O, 13O
15F, 16F, 17F
16Ne, 17Ne
(...)

(p,p’) and (12C,12C’)

(p,α)

p, n, d, 3He transfer

fusion



  

Neon-18 beam (~106pps)
18Ne (p,a) 15F
16Ne, 17Ne
19Na, 21Mg
(...)

(p,p’) and (12C,12C’)

(p,α)

p, n, d, 3He transfer

fusion



  

Neon-17 beam (~104pps)
17Ne (p,a) 14F
15Ne, 16Ne
18Na, 19Mg

(p,p’) and (12C,12C’)

(p,α)

p, n, d, 3He transfer

fusion



  

Possible proposal ?
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Nitrogen-13 beam (~105pps)
13N (p,p’) 13N*

 → Hoyle-analoge state
 → Superradiant state

13N (p,a) 10C
 → 3alpha-2p coincidences
 → Any hope to see gammas ?

13N (12C,14N) 12N, 13N (12C,15N) 11N
13N (12C,12C) 14O, 13N (12C,11B) 15F
(...)



  

Nitrogen-13 continuum states
Study the Hoyle-analoge state, confirm the spin and decay properties…
Study the decay properties of the superradiant state (other cases?)

 → 13N (p,p’) 13N*

By-products
Study 10C populated by (p,a) reactions
Invariant mass and missing mass spectroscopy of all transfer products

But
The next PAC might not be open to SPIRAL1 proposals…
Can be also populated in proton transfer from 12C, but beam already asked twice…
Other ideas with stable beams ? 15N (p,a) 12C* (1+ at 15.1 MeV) ?
We should have a look at 12C + CD2 data from T26-01 !
The Oxygen run (2027) might give new ideas…



  

Work in progress...


