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To obtain the background 
flux, we multiply a smoothed 
background count by the 
effective area.

Note: A more formal analysis 
would work the other way; 
taking the flux and 
transforming it into a RHESSI 
count.
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Parameters:
𝑑 (Transition dipole 
strength)
𝑚𝑁 (HNL Mass)

CMB+BBN- [4] Magill, G., Plestid, R., 

Pospelov, M., & Tsai, Y. D. (2018). 

Borexino + 1987A – [5] Brdar, V., Greljo, A., 

Kopp, J., & Opferkuch, T. (2021). 

Borexino – [6] "Comprehensive measurement 

of pp-chain solar neutrinos." Nature 562, no. 
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Parameters:
𝑈𝑒𝑁 (HNL-electron 
neutrino coupling)
𝑚𝑁 (HNL mass)

PIENU- [8] Bryman, D. A., & Shrock, R. 

(2019). 

BeEST- [9] Friedrich, S., Kim, G. B., Bray, 

C., Cantor, R., Dilling, J., Fretwell, S., ... 

& Leach, K. G. (2021). Bellini, G., 

Benziger, J., Bick, D., Bonfini, G., Bravo, 

Borexino- [10] D., Avanzini, M. B., ... & 

Borexino Collaboration. (2013). 



Production

Decay

Parameters:
𝑔3𝑎𝑁 (isovector
coupling of axions to 
nucleons)
𝑔𝑎𝛾𝛾 (coupling of 

axions to photons)
𝑚𝑎 (axion mass)
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