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Cassiopeia A supernova remnant, image credit: JWST

…

Motivation

- (Subedi et al., 2020)[1]
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Network calculations indicate that important astrophysical 
observables are highly sensitive to the 13N(𝛂,p)16O reaction rate.
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We utilized the thick target inverse kinematics (TTIK)[2] 
approach, sending a 13N beam into a 4He gas target.
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Experimental Setup
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The radioactive 13N beam was 
supplied by the TAMU Cyclotron 

Institute MARS facility.

Results and Analysis

Next Steps
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We can use previous experiments as a starting point for an 
R-matrix analysis of resonant states in 17F by taking advantage 

of isospin symmetry in the case of 13C(𝛂,n)[3] and 16O(n,𝛂)[4], 
and time reversal symmetry in the case of 16O(p,𝛂)[5].

States in 17O from 
13C(𝛂,n) and 16O(n,𝛂)

States in 17F

Adjust level widths and 
energies to fit 13N(𝛂,p) 

(Isospin symmetry)

Current R-matrix parameters reproduce the magnitude of the 
cross section, as well as overall structure above ~11 MeV. We 
do not reproduce the stucturese from 8-11 MeV, which may be 
due to the presence of decay channels to excited states of 16O.

- Investigate possible contribution from 13N(𝛂,p’)16O*

- Geant4 simulation?

- Further optimize fit

- Use calculation to determine reaction rate

- Is this possible with our data?


