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What are weakly magnetized neutron stars?
Classification
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Theoretical expectations for the 
WMNS polarized emission
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Weakly magnetized neutron stars
Components of the emission

(c) Diaz Trigo+ (2012)
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Weakly magnetized neutron stars
Expected polarimetric properties of the emission components

PD PA Ref (incomplete!)

Disk ~2% ∥ disk plane Loktev+ 2022

BL ~6% ∥ disk plane Sunyaev & Titarchuk 
1985

SL <1.5% ⊥disk plane AB+ 2025

Wind ~10% 
~3% depends Nitindala+ 2025 

Tomaru+ 2024

Reflection (disk) ~10% ⊥disk plane Matt 1993 
Poutanen 1996

Reflection (comp) ~1% ⊥disk plane Ahlberg+ 2024

AB+ 2025



Observational results



Weakly magnetized neutron stars observed with IXPE
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Observational results
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Trends and peculiarities

• BL/SL emission dominates in IXPE energy range -> crucial to understand in more detail!


• In many sources, PD increases with energy and significantly exceeds the theoretical 
predictions at higher energies


• In Z-sources, PD is higher in the hard state than in the soft state


• On average, Z-sources have higher PD than atolls


• In several sources, variability or rotation of PA with time were observed


• In at least two sources, Cir X-1 and GX 13+1, obliquity was suggested as a possible 
explanation 



Conclusions

• Weakly magnetized neutron stars are a broad and important class of objects


• The most peculiar processes happen near the neutron star surface


• IXPE has observed 25 weakly magnetized neutron stars


• Several major trends in polarimetric behaviour have been discovered


• There are crucially important discrepancies between theory and observations


• We’re working on making some sense out of it all. Stay tuned~
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