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Magnetars

Tong & Wang (2014)

Pulsars are slowing down
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Young et al. 1999
8.5s

第一个背景



Young et al. 1999



Tan et al. 2018: 23.5s



Tan et al. 2018



Our work:





CCO in RCW 103

• Garmire et al. (2000), IAUC 7350

• period~ 6.3 hr

• may be a low mass X-ray binary in a 
supernova remnant
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第二个背景



CCO (1E 1613) in RCW 103
(De Luca+ 2006)

10



Burst from the RCW 103 direction, Rea et al. 2016
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Outburst from the CCO in RCW 103, D’Ai et al. 2016
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Nature of CCO in RCW 103

1. a magnetar! 

2. a very special magnetar compared with 
magnetars, CCOs, normal neutron stars and 
accreting neutron stars: the longest spin 
period (6.6 hours) (at that time)! 

3. a magnetar braked down by a fallback disk in 
the past?
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3 weeks later (Aug 6th):
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Rotational evolution of magnetars in the presence of a fallback disk: 
for different masses of the disk (left) and different magnetic field of the magnetar (right)

Only for a high disk mass (10^-5 Msun) and high dipole field (5*10^15 G), the magnetar
will be spun down significantly by the fallback disk

Tong et al. 2016 
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Hurley-Walker et al. 2022: 1091s正题：长周期脉冲星



Hurley-Walker et al. 2022
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Hurley-Walker et al. 2022



Our work:arXiv:2204.01957





A larger polar cap due to 
fallback disk or twisted magnetosphere





Transient pulsed radio emission from SGR  1935

后续。。。



Caleb et al. 2022: 76s



Caleb et al. 2022



Su et al. 2023
FAST GPPS IV



磁星和长周期脉冲星
未来展望

1. Evolution under strong B & fallback disk 

2. Pulsar death line under fallback disk and 
multipole field

3. Difference between white dwarf pulsars and 
neutron star pulsars

4. Rotational and inclination evolution of long 
period pulsars and magnetars

5. Transient pulsed radio emission?

6. …
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