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e” Captures in Neutron Star Crusts
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Fermi Energy of the electron helps
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e” Captures in Neutron Star Crusts
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B - decay not allowed since the
emitted electron has no phase space
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Urca Cooling
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Urca Cooling

(Z-1, N+1)

Fermi Energy of electron

(Z,N)
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Only gs-gs transitions important.
Low-lying excited within k_T also contribute.
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Dominant Cooling Agents
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Mg ground-state Anomaly
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Mg ground-state Anomaly

33Mg: 12 protons, 21 neutrons
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Mg ground-state Anomaly

33Mg: 12 protons, 21 neutrons

Yordanov et al., Phys.
Rev. Lett. 99, 212501
(2007)
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Mg ground-state Anomaly

33Mg: 12 protons, 21 neutrons

Tripathi et al.,
Phys. Rev. Lett.

101, 142504
(2008)

00

0 0 O

o 0
900000

1p - 1h
3/2°

Rahul Jain, NPA X, CERN

_ 0000

@ O O O

o 0
900000

3p - 3h
3/2°

September 7, 2022 8



Mg ground-state Anomaly
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3Mg g-decay at NSCL
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Mg Production

« Ar primary beam.
« 3Mg secondary beam.
e 72 hours of beamtime.
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Mg Production
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Experimental Set-up
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p-decay Correlations
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p-decay Correlations
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p-decay Correlations
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Results
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Summary

e Urca cooling takes place in the crusts of accreting neutron stars
and the cooling strength depends on ground-state to ground-state
B-decay transition strengths of neutron-rich nuclei.
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Summary

e Urca cooling takes place in the crusts of accreting neutron stars
and the cooling strength depends on ground-state to ground-state
B-decay transition strengths of neutron-rich nuclei.

e 33Mg is currently the strongest Urca cooler in our models currently
but the discrepancy in its ground state parity needs to be resolved
to have better model observation comparisons.

e This is another example of how nuclear structure effects manifest
In astrophysical systems.

Thank you!
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models to observations for almost all systems.
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Pandemonium Effect and TAS
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Mass A = 61 chain is not as strong a cooler as
previously expected based on °'V - ®ICr transition.
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