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Type | X-ray Bursts and
Radiative Capture Reactions

The Solenoid Spectrometer for Nuclear Astrophysics and Decays

e Solenoid spectrometer: array of position-sensitive silicon detectors
and target immersed in a “uniform solenoidal magnetic field - can
be used to constrain branching ratios!

e Type | X-ray bursts: periodic explosions on the
surface of neutron star binaries, resulting from the
nuclear burning of H/He rich fuel accreted from a

. ) _ e States of interest produced by transfer reactions, e.g.
companion star Silicon Strip
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- resulting in a characteristic increase in fluxl
e Subsequent a-decay particles spiral helically to the magnetic axis
with radius, period, and position given by
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e Modeling light curves allows for extraction of
neutron star properties like the mass-radius
relationship - but is sensitive to uncertainties in
nuclear reaction rates?
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used as a magnetic -
spectrometer, separating
reaction ejectiles of interest

an observed light curve from Ref. 1. Panel (b) shows the
effects of variation in the 1°O(a, ¥)'” Ne reaction rate on
modeled light curves in Ref. 2.
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e Reaction rates can often be constrained via the TriSol radioactive ion beam facility g0Ing calibration source

resonance strength wy:
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e This requires measurement of the lifetime (z), spin (/,)
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ratios are often poorly and/or indirectly constrained.
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