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Improvements to the Neutron Production Code

To provide information about low-energy neutron production, we used the 
global-nuclear theoretical program TALYS. (Koning, Hilaire & Duijvestijn 2005; Koning & 

Duijvestijn 2006)  TALYS is software for the simulation of nuclear reactions using 
state-of-the-art nuclear models and comprehensive libraries of nuclear data, 
developed at NRG Petten, the Netherlands and CEA Bruyeres-le-Chatel, 
France.
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Sensitivity Comparison of 
Direct Detection of Low-energy Neutrons

vs.
Inferred Detection via the Neutron-Capture Line

Neutron production at the Sun is always accompanied by neutron-
capture line production.

This very-strong and very-narrow line is easily detected by moderate-
ly-sized gamma-ray detectors at Earth.

At 0.48 AU, the 1–10 MeV neutron flux is comparable to the neutron-
capture line flux at 1 AU. 

For Earth-orbiting gamma-ray detectors, Aeff ~ 50 cm2

For inner-heliosphere neutron detectors (such as MESSENGER), 
Aeff ~ 10 cm2.

However, at 30 Rs, the neutron flux is >20 times the neutron-capture 
line flux at 1 AU!


