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Carbon burning in the universe

Nucleosynthesis in
massive stars

Ignition conditions in type Ia supernovae
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Candidate for Superburst ignition
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Uncertainty in the reaction rate
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Related talks in INPC

Parallel Session: 6 Nuclear Astrophysics:
- Room 4: TF #101 (May 29, 4:30 PM - 6:30 PM)

Towards a new direct measurement of the 12C+12C process deep
underground by LUNA, FERRARO, Federico

Impacts of molecular resonances on astronuclear reactions, TANIGUCHI,
Yasutaka

Parallel Session: 5 New Facilities and Instrumentation:
- Room 1: 2F Grand Ballroom #201-202 (May 29, 11:00 AM - 1:00 PM)

Commissioning and operation of LEAF with high intensity heavy ion beams,
YANG, Yao
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» LINAC: High Intensity beam up to 200 puA (Spillane: 40puA)
» TPC: Ultra sensitive tracking detector
» Complementary to LUNA-MV and other experiments

Z.C.Zhang+ NIMA(2021)
Doi: 10.1016/j.nima.2021.165740



Detector setup

Background suppression via tracking

Time Projection Chamber (TPC) + Si array {
Particle identification

Beam | Gas chamber




Analysis: E_, =2.72MeV with Graphite (5N)
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Another result with HOPG
@E_  =2.2MeV

10

- (a) R 12C(12C,p} —— 12C(12C,a)
...... 12C(d,p)

E..=2.22 MeV
15 hours, 15puA

Clear identification with cuts in the energy loss and tracks in TPC
Accepted by NST, DOI: 10.1007 /s41365-025-01714-3



Determination of J™ of E_ =2.76 (MeV)
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Summary
N

0 Direct measurement of 12C+12C

—> First direct measurement of a, below 2.5 MeV indicates the deficits of the
THM/mTHM results

> New reaction rate ~ CF88 /3

> 4T@E_ =2.76MeV and level density will help theory(eg. AMD) to provide a more
reliable prediction

0 Indirect (THM, 2¢Mg(a,a’))+Direct measurements will provide best extrapolation
Collaboration will end up with better science!

Let’s penetrate it together!
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Collaborators at ND, RCNP, USTC and CIAE -
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